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I
n 2000, the City Council of Smallingerland in Friesland developed a scheme to reconstruct 

an important traffic section, known as the Laweiplein, in the City of Drachten. In partnership 

with the Regional Traffic Safety Office for Friesland, an intersection formerly controlled by 

traffic signals has been completely redesigned to form a square with a roundabout (a 

“squareabout”). One of the key objectives for the scheme was to transform the spatial 

quality of the Laweiplein. Of particular interest was the intention to promote communication and 

contact between all users as both a means to achieve highway objectives of safety and traffic 

flow, and to achieve the objective of spatial quality. The NHL, University of Applied Sciences, has 

completed a thorough evaluation of the square both before and after reconstruction to test the 

effectiveness of this approach.

The “before” study was carried out in 2000 by two students of the department of Traffic and 

Transport Engineering, Jeroen van Doome and Jelmer Herder. The “after” study has also been 

prepared by the NHL, University of Applied Sciences. In both studies, data was collected on: 

Volumes and directions of movement at the intersection

Efficiency of traffic flow and movement at the intersection

Methods of communication adopted by users

Accident reports and data

Opinions of local people and bus drivers on the performance of the square in    

terms of flow, traffic safety and the spatial quality of the square

A number of different research methods were employed in collecting the relevant data, such as 

manual traffic counts by mode, video recordings and analysis, general enquiries and individual 

interviews.

•

•

•

•

•

Summary
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The analysis of the assembled data suggests the following conclusions:

Traffic appears to flow at a relatively constant rate, at a roughly equal speed for bicyclists 

and motorised traffic. This consistent speed appears to improve the dynamic between all 

users, whether motorists, cyclists or pedestrians.

Some pedestrians appear to hurry across the zebra or the courtesy crossings.    

This could be an indication of less sense of safety, although the questionnaires do not 

support this conclusion.

The reconfiguration of the intersection with traffic signals into a “squareabout” has led 

to more freely circulating traffic. Peak hour queues do still build up, but traffic generally 

keeps moving at a constant low speed. On the busiest streets average times to cross the 

intersection have fallen from �0 seconds to about �0 seconds. Observed delay times appear 

to be shorter than the predictions given by roundabout models. There is clear indication 

that capacity has improved on conventional roundabout designs. Further research would 

seem appropriate on this critical issue.

Delays for scheduled buses have also declined since the reconstruction. Formerly buses 

had priority transponders for the traffic signals, and average waiting times were around 

�� seconds during peak hours. Now the average waiting time to cross the roundabout is 

2� seconds heading towards the nearby bus station (Van Knobelsdorffplein). The waiting 

time in the opposite direction is around �8 seconds.

Pedestrians and cyclists now appear to cross the intersection without significant delay. 

Most do not have to pause or wait, and are ceded priority by drivers. This appears to be 

associated with the overall slower traffic speeds.

A remarkable number of cyclists use hand signals to indicate their intentions. Between 

��% and 8�% use left hand turn signals, and between 9% and �7% use right hand turn 

signals. Such signals are not common amongst cyclists in The Netherlands. This observation 

suggests the following alternative hypotheses:

The use of hand signals indicate a sense of vulnerability by cyclists, a suggestion 

reflected in the slight decrease in perceived traffic safety noted in the 

questionnaires

Cyclists are aware that hand signals improve the circulation of traffic on the 

roundabout itself

The questionnaire point to significant improvements in feelings of personal safety and an 

appreciation of the spatial qualities of the Laweiplein.

�.

2.

�.

�.

�.

�.

•

•

7.
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In general the following conclusions can be drawn from the study:

The reconfiguration of the Laweiplein into a squareabout has reconciled the seeming 

conflict between its highway role and its function as a public space.

The spatial quality of the square has improved

Traffic safety in terms of accidents seem to have improved to date since the removal of 

traffic signals. However, it should be noted that full accident data for the three  years since 

reconstruction was not available. Further comparisons and analysis of longer periods will 

provide more definite conclusions about traffic safety at the  Laweiplein.

•

•

•
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Figure 1.1: Image of the 

Laweiplein in Drachten, 

former design with traffic 

lights until 2001.
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1.1	Purpose	of	the	Study

Extensive traffic research was undertaken in the year 2000 at a major signal controlled intersection 

in Drachten known as the Laweiplein. Drachten lies just south of Leeuwarden in the Province 

of Friesland in  the Netherlands (Figure �.2). The study gathered data on a number of issues, 

including:

Volume and composition of traffic at the different entry points

Delay times resulting from traffic signals and congestion

Bus routes and timings, and delays to public transport using the junction

Pedestrian and cycle movements patterns

Accident data

Opinion surveys amongst local residents concerning

Traffic safety

Personal safety

Spatial quality

Trafficflow 

Shortly after the original research was completed, the Laweiplein was reconstructed. Traffic 

signals were removed, and the intersection converted into a “squareabout” (a roundabout as 

an integral part of a square). Figure �.� illustrates the difference between the selected design 

and conventional roundabouts. The design is very specific to its context, and was intended to 

influence how different road users react to the circumstances and to each other.

In a major departure from convention, almost all road markings, signs and bicycle lanes are 

missing. Bicycles and pedestrians share the whole of the public square with no formal segregation. 

Two of the four zebra crossings have been set further back away from the roundabout on two of 

the arms of the junction.

•

•

•

•

•

•

-

-

-

-

�. Introduction
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The reconstructed Laweiplein has now been in use for three years, and this research examines 

whether it has changed the patterns of use and behaviour of drivers, cyclists and pedestrians, and 

how it has changed perceptions of safety and spatial quality. The key question for this important 

experimental project can be stated as:

“Has the reconstruction of the Laweiplein in Drachten into a squareabout led to improved 

safety and greater spatial quality, and has it helped reconcile the highway function of the 

intersection with its role as an important public space?”

This question formed the starting point for the research and monitoring carried out in the first 

half of 200�.

The research used a number of methods, including:

Visual recording of traffic flows and directions for two hours during evening rush hour

Video recording and analysis of traffic movements and communication between road users, 

including the patterns of pedestrian and bicycle movement across the square.

An investigation of opinions and perceptions of residents of the district through a postal 

survey and questionnaire.

The research methods deliberately matched the 2000 investigation in order to make direct 

comparisons possible. The findings of the evaluation are discussed in chapters 2 – �.

•

•

•

Figuur 1.3: Image of the 

Laweiplein in Drachten, 

new design of square with 

roundabout, since 2001
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1.2	The	principles	behind	the	reconstruction

The emerging philosophy known as “shared space” formed the basis for the decisions underpinning 

the reconstruction. The concept involves a change in the relationship between the seemingly 

conflicting requirements for movement and public space with the aim of:

Decreasing the number of serious traffic accidents, particularly those involving vulnerable 

road users

Increasing the popularity of the public realm without compromising the highway function 

of the intersection

Enhancing the spatial quality of the public realm with potential benefits for economic 

investment and vitality

Strengthening the confidence and ability of individuals and the local community to take 

decisions and responsibility, through promoting social and cultural norms in place of state 

rules, regulations and enforcement.

This study can give some indication as to whether these objectives have been reached. The 

emphasis has been placed on traffic volumes and movement across the square, and on observed 

road user behaviour. Qualitative data has also been obtained from users and local residents.

•

•

•

•

Figure 1.4: A “Lawei” is een basket 

hauled up onto a high post as a sign 

to peat workers that they could have 

a short break or could stop working 

at the end of the day.
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On a Tuesday afternoon in June, 200�, between �.�0 and �.�0 pm all motorised traffic and 

cyclists were recorded at both entry and exit points at the Laweiplein. These manual counts were 

combined with video recording of traffic movement at the same time. Both sources provide a 

sample of average volumes and directions for both motorised traffic and bicycles. Appendices � 

– � summarize the flows of cyclists (enclosures � and 2) and vehicles in each direction.

By making comparisons with the 2000 survey, the following points can be noted:

The total volume of passing cyclists has remain roughly unchanged (an increase from ��� 

to �70 cyclists – �% more)

The patterns of movement amongst cyclists has also remained the same, with straight 

ahead movements dominating over left and right turns

Motorised traffic has increased significantly since 2000. Hourly traffic volumes 

have increased by around �0% from ��07 to �8��. The movements with the largest  

growth are:

Gauke Boelensstraat – Burg. Wuiteweg

Gauke Boelensstraat – Berglaan

Surprisingly traffic volumes moving from Berglaan into Gauke Boelensstraat have decreased 

slightly since 2000, but this may be due to particular circumstances on the afternoon of the 

survey.

•

•

•

-

-

2. Traffic volumes by mode and quantity
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�. Traffic flow on the Laweiplein

Tabel 3.1: Traffic flows 

during the evening rush 

hours, 15.30 - 16.30 hrs 

and 16.30 - 17.30 hrs.

Source: Traffic analysis 

tool Omni-X,version 3.0 

by Goudappel Coffeng.

Traffic Flow Characteristics on Conventional Roundabout

Lane and Time Periode Flow
[PCU/h]

Capacity
[PCU/h]

Flow/
capacity 
ratio

Spare 
capacity

Average 
queue 
length
[PCU]

Max. 
queue 
length
9�% 
[PCU]

Average 
waiting 
time [s]

Flow/
capacity 
ratio exit 
lane

Berglaan
��:�0 - ��:�0 h
��:�0 - �7:�0 h

�7�
��9

8��
8�2

0,��
0,��

��9
29�

�
2

�
�

9
�2

0,�9
0,�7

Total average �22 8�� 0,�2 �27 2 � �� 0,��

Burg. Wuiteweg (s)
��:�0 - ��:�0 h
��:�0 - �7:�0 h

��0
���

720
���

0,�0
0,70

290
20�

�
2

�
�

�2
�7

0,27
0,��

Total average ��7 �9� 0,�� 2�� 2 � �� 0,��

Gauke Boelensstraat
��:�0 - ��:�0 h
��:�0 - �7:�0 h

�7�
7�2
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3.1	 Motorized	traffic

3.1.1	 Quantitative	analysis

Between 2000 and 200� traffic volumes have increased at the intersection by around �0%, an 

increase from ��07 to �8�� vehicles per hour.

The analytical software package called “Omni-X” can be used to calculate capacity, flow / capacity 

ratio´s and waiting times on intersections. The package has been developed by Goudappel Coffeng, 

a Dutch consultancy in traffic and transportation engineering. Using Omni-X  the measured traffic 

flows provide a basis for calculating likely capacity, waiting times etc.. It is important to stress that 

the model assumes a conventional layout for the roundabout.

The results of calculations in table �.� suggest that Gauke Boelensstraat will almost reach capacity 

between ��.�0 and �7.�0. The purple column shows a flow/capacity ratio of 0.9� at this entry 

point, which would give a calculated average delay of �7 seconds in rush hour. Other entry points 

show shorter delays due to lower traffic volumes.
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3.1.2	 Analysis	based	on	video	images

The video recordings suggest different patterns of traffic flows compared to the model. The 

analysis particularly focused on:

•Drivers’ use of direction indicators when exiting the roundabout

•The extent to which drivers move forward continuously on the approaches

•The time required to pass through the junction (delay times)

A random sample of vehicles from the total video images recorded gave results illustrated in 

Table �.2.

Table �.2 suggests that almost all drivers use indicators when exiting (9�%), and that the 

great majority of vehicles can approach the roundabout without having to stop. This appears to 

contribute to a significant reduction in delay times for the Laweiplein compared to the former 

configuration with traffic lights. Enclosure 7 list all recorded passing times, and Table �.� shows 

the average values. It shows that all vehicles pass through the roundabout in less than �0 seconds. 

The shortest and longest delays were recorded as:

Burg. Wuiteweg – Berglaan   ��.� seconds (minimum)

G Boelensstraat – Burg. Wuiteweg 27.� seconds (maximum)

This represents a very significant reduction in delays compared to the former traffic-controlled 

junction, which recorded average delays of �0 seconds and peaks of �0� seconds.

•

•

•

•

•

Table 3.2: Actions undertaken by drivers at the Laweiplein : indicating direction leaving the roundabout and 

continuously driving slowly before entering the roundabout.

Drivers action Yes No Total

Indicating direction leaving the roundabout �0� (9�%) � (�%) �08 (�00%)

Continuously driving slowly before entering the 

roundabout (without having to stop)
88 (8�%) 20 (�9%) �08 (�00%)
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Tabel 3.3: Average passing time for motorised traffic per entry of the roundabout in [s].

 Average passing time for motorised traffic [in s], Thursday 02nd June 200�, ��.�0 – �7.�0 hours

Entry of the 
roundabout, 
clockwise

Three-quarter roundabout Half roundabout One-quarter roundabout Weighted 
average 

passing time 
in [s]

passing 
time flow passing 

time flow passing 
time flow

Berglaan �9,� ��� �8,� �9� ��,� 8� �8,�

Burg. Wuiteweg 
(south) �7,� 2�7 ��,� ��2 ��,� �87 ��,�

G.Boelenstraat 27,� ��� 2�,9 ��� 22.0 �89 2�,�

Burg.Wuiteweg
(north) Unknown, not visible from video images

The final column shows the ‘weighted average passing time in seconds’. This records the average 

time to pass through the junction from each entry point (including delays on approaches), 

weighted to take account of traffic volumes.

The difference between the recorded delay times (Table �.�) and the anticipated delay times from 

the model for a conventional roundabout are also significant. For example, the model suggests 

likely delays of �7 seconds for traffic entering from Gauke Boelensstraat, whereas recorded delays 

were only 2�.� seconds.

It is worth noting that the recorded times (Table �.�) include the time required to pass through the 

roundabout, whereas the model only calculates likely delay before entering the junction. This may 

explain the differences between the quieter and busier approaches. What is significant is that the 

unconventional design of the Laweiplein, which relies on informal communication between users, 

challenges conventional modelling and may help explain some of the different outcomes. This 

was not however, within the scope of this study, but would merit further research.

The key conclusion from this research is that delays to vehicles using the roundabout have reduced 

significantly, despite increase in traffic volumes, since the former average delays of approximately 

�0 seconds.
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Table 3.4: Comparison of the calculated average waiting time (source: Omni-X software) and the weighted average 

passing times in [s] for vehicles per entry of the roundabout.

Delays and passing times on Thursday 2nd June 200�, ��.�0 – �7.�0 hours

Roundabout entry, clockwise
Calculated average waiting 
time in [s] Source: Omni-X 

software package

Weighted average passing 
time in [s] Source: video 

images

Berglaan �2 �8,�

Burg.Wuiteweg (zuid) �7 ��,�

G. Boelensstraat �7 2�,�

Burg.Wuiteweg (noord) 9 -

3.2	Public	Transport

3.2.1.	Introduction

Figure �.� shows the public transport bus routes through the Laweiplein

Figure 3.1: Public transport lines that pass the Laweiplein.

Laweiplein Berglaan

PT Line �8 Heerenveen

PT Line ��0/��� Qliner Drachten/H’veen

PT Line �� Assen

PT Line �0/�00 Heerenveen
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Six public transport routes in total use the roundabout. Their frequencies during evening rush hour 

are as follows:

* PT Line �0  � per hour in both directions (Magenta line in Fig �.�)

* PT Line �00  � per hour in both directions (Magenta line)

* PT Line ��  � per hour in both directions (Red line)

* PT Line �8  � per hour in both directions (Black line)

* PT Line ��0/���  2 per hour in both directions (Blue line)

For most of the day, buses pass through the roundabout without significant delay. During peak 

periods there is some delay, noted in Tables �.� and �.�. The longest delays, at �7.� seconds, occur 

on the Burg. Wuiteweg.

To reach an average delay per bus, we have multiplied the number of buses by their calculated 

average delay, using the analysis tool of Omni-X :

• �0 buses with an average delay of �� seconds:  ��0 seconds

• 9 buses with an average delay of �� seconds:  �2� seconds

• � bus with an average delay of 28 seconds:    28 seconds

 Total bus waiting time (20 buses per hour)  264 seconds

This gives an average delay per bus passing through the junction of �� seconds, a very substantial 

decline on the average delay of �0 seconds recorded during a similar period in 2000.

3.2.2	 Video	analysis

The video footage from Thursday 2nd June 200�, between ��:�0 and �7:�0 were also used to 

analyse in more detail the timings of buses across the junction. For this purpose the routes were 

divided into five sections, to accurately record driving times and waiting times. Enclosures 8a and 

8b give details. Tables �.� and �.� below show a summary of the findings.

Table �.� summarizes the travel times of buses leaving the Knobelsdorffplein Bus Station. The 

average overall time of �8 seconds represents a 2�% improvement on the average times of �0 

seconds with the former traffic signals. For the contrary direction, the shorter route around the 

roundabout helps reduce average times to 2� seconds, close to a reduction of �0% on the traffic 

light controlled junction (table �.�).
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Table 3.5: Passing times of buses at the roundabout Laweiplein leaving the busstation Van Knobelsdorffplein 

Passing time  [ per part in [s] ] Average passing time %

Until entering the Berglaan from the busstation �,7 ��,8

Until the zebra crossing at the roundabout 8,� 22,�

Until entering the roundabout �,� ��,8

Until exit point roundabout in the direction Burg. Wuiteweg ��,2 ��,�

Until cycle crossing Burg. Wuiteweg �,� ��,�

Total passing time �8,2 �00,0

Table 3.6: Travel times of busses at the roundabout Laweiplein entering the busstation Van Knobelsdorffplein

Passing time   [ per part in [s] ] Average passing time %

Until entering the roundabout 2,� �0,�

Until exit point roundabout in the direction Berglaan �,� ��,8

Until cycle crossing Berglaan 7,2 27,7

Until busstation entry on Berglaan �,2 �9,9

Arrival at busstation 7,� 28,�

Total travel time 2�,0 �00,0
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3.3	 Cyclists	and	pedestrians

3.3.1	 General

Both cyclists and pedestrians tend to be almost always granted priority at the junction. As a result, 

these users are very rarely held up for any significant lengths of time. The video recordings confirm 

this, and illustrate the preferred routes.

Two significant patterns can be observed:

A small group of cyclists tend to use the formal pedestrian crossings, walking their bicycles 

to cross. This could be due to the lack of a clear bicycle path (such as red colouring). A 

small sample cycle across the zebra crossings, despite the apparent detour.

A few cyclists remain on the asphalt roundabout, mixing with the motor traffic, rather than 

the strip parallel to the car lane. This may be linked to the unusual design. Other reasons 

could be:

The slightly shorter, and therefore faster route for experienced cyclists

The greater comfort of asphalt over brick paving

In contrast to the patterns observed in 2000, the patterns for cyclist manoeuvres are more 

consistent and predictable, suggesting that the new arrangement is clearer.

The crossing manoeuvres of pedestrians are more diverse, as illustrated in Figure �.2 on the 

next page.

•

•

-

-
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Pedestrian crossings are particularly varied on the Gauke Boelensstraat. Many pedestrians use 

the courtesy crossing close to the roundabout. The pedestrian crossing lies relatively far from the 

junction, located to take advantage of building facades on the advice of consultees representing 

blind and partially-sighted pedestrians. The crossing lies off the dominant desire line between the 

shopping centre and the Kiryat Onoplein car park.

The overwhelming majority of pedestrian crossing movements are on the north-south axis. The 

most southerly east-west crossing, on the Burgemeester Wuiteweg, is used the least.

Figure 3.2: Crossing manoeuvres of pedestrians on the Laweiplein, Drachten.
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3.3.2	 Video	analysis	of	cyclists	and	pedestrians

Video analysis examined crossing protocols at three crossings, namely those on Berglaan, 

Burgemeester Wuiteweg and Gauke Boelensstraat. The fourth on Van Knobelsdorffplein could 

not be analysed as it was not visible on the video.

Reinforcing the earlier observations, the video confirms that almost all vehicles yield to pedestrians 

traversing near the bicycle crossings. This is especially evident on Gauke Boelensstraat, with a 

high volume of crossings and a significant distance to the formal zebra crossing. This yielding 

behaviour is less obvious on Burgemeester Wuiteweg where fewer crossings were recorded.

In addition to the video analysis, cyclists were monitored on the use of hand signals, and on 

whether they had to stop before crossing. Several cyclists were timed, and each finding was 

checked against a sample group of registered cyclists.

3.3.2.1	 Use	of	hand	signals	by	cyclists

Cyclists using the courtesy crossing on the Berglaan tend to extend their left hand to indicate 

direction. 8�% did so in the recorded period. By contrast only ��% did so crossing the Burgemeester 

Wuiteweg. 7�% indicated left crossing the Gauke Boelensstraat.

In addition, a very remarkably high proportion extend their right hands when exiting the 

roundabout. This is unusual behaviour for cyclists at roundabouts in The Netherlands. Again, the 

proportions of cyclists using right hand signals mirrors those above, namely �7% on the Berglaan, 

�8% on the Boelensstraat, and 9% on the Burgemeester Wuiteweg. The varying intensity of 

motor traffic seems to explain these differences (see Enclosure �), and suggests that cyclists are 

more willing to indicate direction in higher concentrations of motor vehicles.

3.3.2.2	 Flow	of	bicycle	traffic

Although cyclists may have right-of-way at roundabouts, quite often they stop before crossing as 

a precaution. However the video suggests that the current configuration enables cyclists to cross 

without stopping, with traffic yielding to cyclists at the courtesy crossings. Table �.7 shows the 

findings.
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Table 3.7: Proportion of cyclists that can continue crossing without stopping.

Cyclists can continue crossing without stopping

Crossing Berglaan Crossing Burg. Wuiteweg Crossing G. Boelensstraat

yes no yes no yes no

�� (99%) � ��8 (98%) � �� (92%) �

Lawei plein UK HERZIEN.indd   25 15-1-2007   17:16:21

Noordelijke Hogeschool Leeuwarden / Verkeerskunde 2�

Table 3.7: Proportion of cyclists that can continue crossing without stopping.

Cyclists can continue crossing without stopping

Crossing Berglaan Crossing Burg. Wuiteweg Crossing G. Boelensstraat

yes no yes no yes no

�� (99%) � ��8 (98%) � �� (92%) �

Lawei plein UK HERZIEN.indd   25 15-1-2007   17:16:21



Noordelijke Hogeschool Leeuwarden / Verkeerskunde2�

Critical to the evaluation of the Laweiplein reconstruction is an analysis of traffic accidents. 

Although they can only provide one indication, accident records can help indicate the safety 

implications of the new arrangement.

�. Traffic Safety

Years

Accidents

Total
All injury 
accidents

Serious 
injuries

Dead
Minor 

injuries
Damage 

only

Before 
reconstruction

�99�
�99�
�99�
�997
�998
�999
2000
200�
2002

�
8
8
�0
9
��
9
�
�0

2
�
2
�
0
�
0
0
2

�
0
�
�
0
�
0
0
0

0
0
0
0
0
0
0
0
0

�
�
�
�
0
�
0
0
2

2
�
�
�
9
9
9
�
8

After 
reconstruction

200�
200�

�
�

0
�

0
0

0
0

0
0

�
0

Total 8� �8 � 0 �� ��

Table 4.1: Number of accidents before and after reconstruction in 2003.
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Table �.� shows the recorded accidents for nine years prior, and two years following, the 

reconstruction of the intersection and the connected roadsections (Enclosure �0). Figures for 

200� were not relevant due to the disruption and traffic changes caused by the reconstruction 

works. So far, there has been a significant reduction in the number of total injuries since 200�. 

There have been no fatalities to date, and only one injuri accident. This is particularly significant, 

given the significant increase in volumes of traffic and pedestrian activity. Concerns that safety 

would be compromised through the removal of traffic signals and the introduction of shared space 

seem to have been unfounded.

Safety is, of course, a highly complex issue, and accident records and statistics can only ever 

provide a partial picture. However the records to date support the conclusion that traffic safety 

has been maintained at the Laweiplein, and possibly enhanced. Further analysis and greater time 

will help firm up these very significant findings.

Public perceptions of safety are considered in more detail in the following chapter.
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�. Public opinion of the Laweiplein

5.1	 Public	opinion	in	Drachten	and	the	city	region

Questionnaires have been used to gain insights into public opinion of the residents of Drachten 

and the surrounding hinterland. Such surveys were carried out both in 2000, and repeated in 

200�, using a written survey published in the regional paper, the Drachster Courant. Opinions 

were sought on subjects such as perceptions of traffic safety, personal safety, and the spatial 

quality of the Laweiplein.

Appendix � provides more details on the outcomes of the surveys. Some key points to note 

include:

The number of respondents increased to �8� in the 200� survey, an increase of �0%  

from 2000.

Public perceptions of traffic safety have declined since 2000, with around ��% responding 

“poor” or “bad” to opinions on traffic safety compared to �0% in 2000. A significantly 

higher proportion of elderly people are negative about traffic safety now(�7% compared 

to �8% before). The relationship between the increased perception of danger, and the 

reduction in accidents recorded, may be significant.

Drivers and bicyclists perceptions of traffic safety have declined. Pedestrian perceptions 

seem to remain unchanged.

Perceptions of personal safety have improved. Over 8�% now rate this “reasonable” or 

“good” compared to 7�% in 2000. The change is especially notable amongst pedestrians 

and cyclists, as well as amongst elderly people.

Appendix �e illustrates a significant improvement amongst respondents on the spatial 

quality of the Laweiplein.

Public perceptions of the ability of traffic to flow freely have changed dramatically from 

2000 to 200�. In 2000, ��% rated congestion “bad”; by 200� this proportion had  

fallen to �%.

•

•

•

•

•

•
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5.2	 Opinions	of	bus	drivers

Given its strategic location close to the regional bus station ( the Van Knobelsdorffplein) and the 

number of buses using the junction, it was important to gather views from bus operators. These 

emerged from several meetings held at the Knobelsdorffplein, and the key conclusions can be 

summarized as:

Bus drivers are generally positive about the new configuration. They have concerns 

about cyclists making unpredictable manoeuvres, and some complain about the lack of 

clarity and certainty. However, most feel this is merely a matter of getting used to the 

new arrangement, and significantly such grumbles were heard more from drivers from 

neighbouring towns such as Leeuwarden than from local drivers.

Bus drivers generally feel they are less delayed by the new arrangements than by the 

former traffic signals

Several bus drivers wanted greater priority when exiting the bus station onto Berglaan. Many 

felt it took longer to exit the bus station than to negotiate the Laweiplein intersection.

Subsequent analysis of the video recordings from June 2nd 200� confirm that exit times for buses 

fluctuate greatly, with eight buses pausing only momentarily and 2 having to wait for longer than 

20 seconds (Appendix 8a).

•

•

•
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The central question of this research exercise has been to explore whether the reconstruction of 

the Laweiplein in Drachten from a conventional signal controlled junction into a “squareabout” 

has improved safety and the quality of space whilst enhancing both the movement and civic 

functions of the junction.

The analysis of the data strongly supports the view that the reconstruction has been successful. In 

particular it is worth noting that:

Although traffic speeds are slower, vehicles generally keep moving on the intersection 

resulting in reduced delays

Although pedestrian behaviour has changed, with some crossing the road more quickly, 

perceptions of safety amongst pedestrians remain unchanged.

The consistency of speeds between motor vehicles and bicycles appears to have enhanced 

the dynamics of the intersection, encouraging and facilitating greater interaction between 

different modes.

Despite occasional peak hour congestion on two of the approach roads, traffic flow has 

improved significantly following removal of the traffic signals. A reduction in average 

waiting times from �0 seconds to between �0 and �0 seconds was observed. Public 

perceptions concur with this conclusion.

The differences between the delays forecast through conventional traffic modelling and 

the observed delays are sufficiently significant to suggest that a new method of predicting 

capacity and flows for shared space may be necessary

A substantial reduction in delays for public transport has been achieved. Time required 

for buses to traverse the junction have fallen from over �0 seconds to between 2� and �8 

seconds.

Pedestrians and bicyclists appear able to cross the intersection without significant delay, 

usually being waved across by drivers. This appears to reflect the reduction in the range of 

speeds between modes, giving greater equality of movement

•

•

•

•

•

•

•

�. Conclusions
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There has been a remarkable increase in the use of informal hand signals between users 

of the intersection, with bicyclists in particular indicating direction more often than usual, 

and greater use of indicators by drivers.

Public perceptions of spatial quality, and of personal security have improved, based on the 

limited questionnaires conducted through the Drachtster Courant newspaper.

Numbers of recorded accidents have declined. Further accident data over time will 

strengthen the conclusions about actual safety, but to date the outcomes appear to be 

positive.

Public perceptions of traffic safety have declined. Users, particularly drivers, cyclists and 

elderly people appear to have a heightened sense of danger. Pedestrian perceptions appear 

to have remained roughly constant.

The twin functions of the Laweiplein as both an important traffic intersection as well as a 

significant piece of public space for the City of Drachten appear to have been reconciled 

by the unconventional new configuration and the application of shared space principles.

•

•

•

•

•
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	Enclosure	2:	Traffic	flow	diagram	cyclists,	average	peak	hour
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Enclosure	3:	Traffic	flow	diagram	motorists,	15.30	–	17.30	hours
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		Enclosure	4:	Traffic	flow	diagram	motorists,	average	peak	hour
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Encosure	5:	Questionnaire	submitted	to	readers	of	the	Drachtster	Courant

�. Name:  ……………………………………

 Adress:  ……………………………………

 Telephone: ……………………………………

2. Sex?   0    Male           0 Female

�. Age?   0    Younger than �8 years of age

    0    Between �8 and �0 years of age

    0    Over �0 years of age

�. How often do you come across   0 Daily

 this square as a cyclist or pedestrian?  0 Weekly

       0 Monthly

�. How often do you come across  0 Daily

 this square as a motorist?    0 Weekly

       0 Monthly

�. By which mode of transport   0 Pedestrian

 do you come across this square  0  Bicycle

 most frequently?    0 Car

      0 Public transport

      0 Otherwise:  …………………
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7. What is your opinion on the   0 Good

 traffic safety on the Laweiplein?  0 Reasonable

      0 Moderate

      0    Bad

8. What is your opinion on the   0 Good

 social safety on the Laweiplein?  0 Reasonable

      0 Moderate

      0    Bad

9. What is your opinion on the   0 Good

 quality of the public space on  0 Reasonable

 the Laweiplein?    0 Moderate

      0 Bad

 

�0. What is your opinion on the   0 Good

 quality of the flowing of the   0 Reasonable

 traffic on the Laweiplein?   0 Moderate

      0 Bad

��. Do you want make any further comments, please let us know:

 

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………
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Mode of transportation 2000
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Mode of transportation 2000
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Enclosure	6c:	Comparison	of	questionnaire	results	in	2000	and	2005

Sex

Traffic safety 2000

Good Reasonable Moderate Bad Total

male �� 2� 9 � ��

female 2� �� �7 �� 8�

Total �� �7 2� �� ���

Age

Traffic safety 2000

Good Reasonable Moderate Bad Total

< �8 � � � 0 �

�8-�0 2� �� �8 9 9�

> �0 �0 �� 7 7 �7

Total �� �7 2� �� ���
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Traffic safety
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ge

Good Reasonable
0

Traffic	safety	2000

Good  2�%
Reasonable  ��%

Moderate Bad

�0

��

�0

��

Mode

Traffic safety 2000

Good Reasonable Moderate Bad Total

Pedestrians � 7 � � �9

Cyclists �2 28 �� 9 ��

Motorists �8 2� 7 2 �8

PT 0 � 0 � 2

Other � 0 0 0 �

Total �� �7 2� �� ���

Moderate  �8%
Bad  �2%
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Sex

Traffic safety 200�

Good Reasonable Moderate Bad Total

male �2 2� �� �8 72

female �9 �� 29 �9 ��2

Total �� 7� �� �7 �8�

Age

Traffic safety 200�

Good Reasonable Moderate Bad Total

< �8 0 � 0 0 �

�8-�0 �7 �7 �2 �9 ���

> �0 �� 2� �� �9 �9

Total �� 7� �� �8 �8�
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�0

�
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Good Reasonable
0

Traffic	safety	2005

Good  ��,8%
Reasonable  �8,�%

Moderate Bad

�0

��

�0

��

Mode

Traffic safety 200�

Good Reasonable Moderate Bad Total

Pedestrians � 7 � 2 �8

Cyclists �� �� 2� 27 �0�

Motorists �� 2� �� 7 �7

PT 0 0 0 2 2

Other 0 2 � 0 �

Total �� 70 �� �8 �8�

Moderate  2�,�%
Bad  20,�%
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Enclosure	6d:	Comparison	of	questionnaire	results	in	2000	and	2005

Sex

Social Safety 2000

Good Reasonable Moderate Bad Total

male �8 2� � � ��

female �� �0 �7 �� 8�

Total �� �� 2 �� ���

Age

Social Safety 2000

Good Reasonable Moderate Bad Total

< �8 0 � � � �

�8-�0 27 �� �� 7 9�

> �0 7 �� 8 7 �7

Total �� �� 2� �� ���

Mode

Social Safety 2000

Good Reasonable Moderate Bad Total

Pedestrians � �� 2 � �9

Cyclists �� 27 �� 9 ��

Motorists �� 2� � � �8

PT � � 0 0 2

Other 0 � 0 0 �

Total �� �� 2� �� ���

Social safety

Pe
rc

en
ta

ge

Good Reasonable

�0

�0

�0

�0

20

�0

0

Social	Safety	2000

Good  2�%
Reasonable  �9%
Matig  ��%
Slecht  �2%

Matig Bad
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Sex

Social Safety 200�

Good Reasonable Moderate Bad Total

male 27 2� 8 7 �7

female �8 �8 �� 2 �0�

Total �� 7� 2� 9 �70

Age

Social Safety 200�

Good Reasonable Moderate Bad Total

< �8 0 � 0 0 �

�8-�0 �� �� �� � �09

> �0 22 22 �2 � ��

Total �� 7� 2� 9 �7�

Mode

Social Safety 200�

Good Reasonable Moderate Bad Total

Pedestrians �� � 2 0 �8

Cyclists �� �� �� � 99

Motorists �9 2� 7 2 ��

PT 0 � 0 0 �

Other � 0 0 � 2

Total �� 7� 2� 9 �7�

Social safety

Pe
rc

en
ta

ge

Good Reasonable

�0

�0

�0

�0

20

�0

0

Social	Safety	2005

Good  �8%
Reasonable  ��,�%
Moderate  ��,�%
Bad  �,�%

Moderate Bad
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Enclosure	6e:	Comparison	of	questionnaire	results	in	2000	and	2005

Sex

Quality of the public space 2000

Good Reasonable Moderate Bad Total

male � 7 �7 2� ��

female � �� 2� �� 8�

Total 8 20 �2 �� ���

Age

Quality of the public space 2000

Good Reasonable Moderate Bad Total

< �8 0 0 2 � �

�8-�0 � �� 28 �9 9�

> �0 � 9 �2 �� �7

Total 8 20 �2 �� ���

Mode

Quality of the public space 2000

Good Reasonable Moderate Bad Total

Pedestrians 2 � � � �9

Cyclists � 9 20 �� ��

Motorists � � �� 2� �8

PT 0 0 � � 2

Other 0 0 0 � �

Total 8 20 �2 �� ���

Quality of the public space

Pe
rc

en
ta

ge

Good Reasonable

�0

�0

�0

�0

20

�0

0

Quality	of	the	public	space	in	2000

Good  �,�%
Reasonable  ��%
Moderate  �0,�%
Bad  �9%

Moderate Bad
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Enclosure	6e:	Comparison	of	questionnaire	results	in	2000	and	2005
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Sex

Quality of the public space 200�

Good Reasonable Moderate Bad Total

male �� �2 �0 7 70

female �9 2� �2 � �09

Total ��0 �� 22 �� �79

Age

Quality of the public space 200�

Good Reasonable Moderate Bad Total

< �8 � 0 0 0 �

�8-�0 72 2� �� � ���

> �0 �7 �� 9 7 ��

Total ��0 �7 22 �� �80

Mode

Quality of the public space 200�

Good Reasonable Moderate Bad Total

Pedestrians �� 2 2 0 �8

Cyclists �8 2� �� �0 �00

Motorists �� �� 7 � �7

PT � 0 0 0 �

Other � 0 2 0 �

Total ��0 �� 22 �� �79

Quality of the public space

Pe
rc

en
ta

ge

Good Reasonable

�0

�0

�0

�0

20

�0

0

Quality	of	the	public	space	in	2005

Good  ��,�%
Reasonable  20,�%
Moderate  �2,2%
Bad  �,�%

Moderate Bad

70
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Enclosure	6f:	Comparison	of	questionnaire	results	in	2000	and	2005

Sex

Quality of the flowing of traffic in 2000

Good Reasonable Moderate Bad Total

male � 7 �� �0 ��

female � � �� �9 8�

Total � �2 29 89 ���

Age

Quality of the flowing of traffic in 2000

Good Reasonable Moderate Bad Total

< �8 0 � 2 2 �

�8-�0 2 �� �� �� 9�

> �0 � 0 �� 2� �7

Total � �2 29 89 ���

Mode

Quality of the flowing of traffic in 2000

Good Reasonable Moderate Bad Total

Pedestrians 2 � � �2 �9

Cyclists � 7 �2 �� ��

Motorists 0 � �2 �2 �8

PT 0 0 � � 2

Other 0 0 0 � �

Total � �2 29 89 ���

Quality of the flowing of traffic

Pe
rc

en
ta

ge

Good Reasonable

�0

�0

�0

�0

20

�0

0

Quality	of	the	flowing	of	traffic	2000

Good  �%
Reasonable  8%
Moderate  22%
Bad  �7%

Moderate Bad

70
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Enclosure	6f:	Comparison	of	questionnaire	results	in	2000	and	2005
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Sex

Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

male �2 2� �� � 72

female �8 �� �� 7 �09

Total 90 �9 22 �0 �8�

Age

Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

< �8 � 0 0 0 �

�8-�0 �7 �9 �0 8 ���

> �0 �2 2� �2 2 �7

Total 90 �0 22 �0 �82

Mode

Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

Pedestrians �0 � � 0 �8

Cyclists �9 �� �0 8 �02

Motorists 28 �9 8 2 �7

PT � 0 � 0 2

Other 2 � 0 0 �

Total 90 �0 22 �0 �82

Quality of the flowing of traffic

Good Reasonable

Quality	of	the	flowing	of	traffic	2005

Good  �9,�%
Reasonable  ��%
Moderate  �2,�%
Bad  �,�%

Moderate Bad

Pe
rc

en
ta

ge

�0

�0

�0

�0

20

�0

0

70
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Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

male �2 2� �� � 72

female �8 �� �� 7 �09

Total 90 �9 22 �0 �8�

Age

Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

< �8 � 0 0 0 �

�8-�0 �7 �9 �0 8 ���

> �0 �2 2� �2 2 �7

Total 90 �0 22 �0 �82

Mode

Quality of the flowing of traffic in 200�

Good Reasonable Moderate Bad Total

Pedestrians �0 � � 0 �8

Cyclists �9 �� �0 8 �02

Motorists 28 �9 8 2 �7

PT � 0 � 0 2

Other 2 � 0 0 �

Total 90 �0 22 �0 �82

Quality of the flowing of traffic

Good Reasonable

Quality	of	the	flowing	of	traffic	2005

Good  �9,�%
Reasonable  ��%
Moderate  �2,�%
Bad  �,�%

Moderate Bad

Pe
rc

en
ta

ge

�0

�0

�0

�0

20

�0

0

70
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Enclosure	7:	Individual	passing	times	of	vehicles	in	seconds.

Random sample taken from the following date and time period: 

Thursday 2nd June, ��.�0 – �7.�0 hours

n

Entry point Burg. Wuiteweg Entry point Berglaan Entry point G.Boelensstraat

Three- 
quarter

Half-
round

One 
quarter

Three- 
quarter

Half-
round

One 
quarter

Three- 
quarter

Half-
round

One 
quarter

1 ��,7 ��,� �0,� ��,� �8,� �0,� 29,� ��,� �7,�

2 ��,� 2�,0 7,� 2�,7 �7,� 9,8 ��,0 ��,� �8,0

3 ��,� �8,0 7,� 28,8 2�,2 ��,� 28,0 �7,7 ��,0

4 ��,� 2�,� 29,� ��,0 �7,7 20,7 ��,9 ��,� �9,8

5 ��,0 9,8 7,8 �8,8 �7,0 �0,� �7,7 �7,7 �9,9

6 20,0 ��,� ��,� �7,2 ��,� �2,� 2�,8 ��,� 2�,�

7 2�,� 2�,2 �9,0 ��,7 �9,9 �7,� 27,8 2�,� ��,7

8 �7,2 ��,� 9,� ��,� ��,� ��,0 �2,� ��,� �9,0

9 �2,� ��,2 �0,� 2�,9 ��,9 ��,0 �9,0 ��,7 2�,�

10 20,0 ��,� �0,7 ��,� ��,8 �2,7 29,� �0,� 2�,7

11 22,0 ��,� ��,� 2�,7 2�,� 2�,8 2�,� ��,0 �0,�

12 ��,8 ��,2 �0,� 22,� �2,� 20,� 27,� ��,2

13 ��,7 ��,2 �0,8 �9,0 2�,8 �8,� �7,� ��,�

14 ��,7 ��,7 ��,� ��,2 �8,� �2,� �7,� �0,8

15 ��,� ��,7 �,� 2�,8 ��,7 ��,� 27,�

16 20,0 ��,� �0,0 ��,7 �7,� ��,� ��,9

17 �2,2 ��,8 7,2 �2,� �7,7 ��,� 20,0

18 ��,2 9,� �,0 ��,2 ��,7 2�,0 ��,9

19 �7,7 8,� 7,7 2�,8 ��,� ��,� �0,�

20 �8,2 ��,2 �0,9 �7,8 2�,� ��,� �7,7

21 �8,2 �7,� ��,� �7,7 22,2 �7,� �2,�

22 �2,� ��,9 27,� 2�,� �9,9 28,7 �0,�

23 ��,� �2,� 8,� ��,� 22,� 2�,0 2�,9

24 �0,� ��,8 �0,� �2,� 20,� 2�,7 ��,�

25 �2,� �,� ��,� 2�,� �7,9

26 ��,� ��,� ��,2 2�,2 ��,�

27 �8,9 2�,� ��,� 20,2

28 �8,� ��,� ��,9 ��,�

29 �0,2 28,2 28,� 8,�

30 �7,2 ��,8 ��,�

31 9,2 ��,� �7,9

32 �0,� �2,0 �0,�

33 2�,2 2�,� �0,�

34 �,8 �2,9

35 �,� �0,�

36 9,� 27,�

37 ��,2 ��,�

38 7,9 �0,9

39 8,�

40 �0,0

41 �2,�

42 �2,8

43 ��,0

44 8,�

45 �,�

46 8,�

Average �7,� ��,� ��,� �9,� �8,� ��,� 27,� 2�,� 22,0
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Noordelijke Hogeschool Leeuwarden / Verkeerskunde�0

Enclosure	7:	Individual	passing	times	of	vehicles	in	seconds.

Random sample taken from the following date and time period: 

Thursday 2nd June, ��.�0 – �7.�0 hours

n

Entry point Burg. Wuiteweg Entry point Berglaan Entry point G.Boelensstraat

Three- 
quarter

Half-
round

One 
quarter

Three- 
quarter

Half-
round

One 
quarter

Three- 
quarter

Half-
round

One 
quarter

1 ��,7 ��,� �0,� ��,� �8,� �0,� 29,� ��,� �7,�

2 ��,� 2�,0 7,� 2�,7 �7,� 9,8 ��,0 ��,� �8,0

3 ��,� �8,0 7,� 28,8 2�,2 ��,� 28,0 �7,7 ��,0

4 ��,� 2�,� 29,� ��,0 �7,7 20,7 ��,9 ��,� �9,8

5 ��,0 9,8 7,8 �8,8 �7,0 �0,� �7,7 �7,7 �9,9

6 20,0 ��,� ��,� �7,2 ��,� �2,� 2�,8 ��,� 2�,�

7 2�,� 2�,2 �9,0 ��,7 �9,9 �7,� 27,8 2�,� ��,7

8 �7,2 ��,� 9,� ��,� ��,� ��,0 �2,� ��,� �9,0

9 �2,� ��,2 �0,� 2�,9 ��,9 ��,0 �9,0 ��,7 2�,�

10 20,0 ��,� �0,7 ��,� ��,8 �2,7 29,� �0,� 2�,7

11 22,0 ��,� ��,� 2�,7 2�,� 2�,8 2�,� ��,0 �0,�

12 ��,8 ��,2 �0,� 22,� �2,� 20,� 27,� ��,2

13 ��,7 ��,2 �0,8 �9,0 2�,8 �8,� �7,� ��,�

14 ��,7 ��,7 ��,� ��,2 �8,� �2,� �7,� �0,8

15 ��,� ��,7 �,� 2�,8 ��,7 ��,� 27,�

16 20,0 ��,� �0,0 ��,7 �7,� ��,� ��,9

17 �2,2 ��,8 7,2 �2,� �7,7 ��,� 20,0

18 ��,2 9,� �,0 ��,2 ��,7 2�,0 ��,9

19 �7,7 8,� 7,7 2�,8 ��,� ��,� �0,�

20 �8,2 ��,2 �0,9 �7,8 2�,� ��,� �7,7

21 �8,2 �7,� ��,� �7,7 22,2 �7,� �2,�

22 �2,� ��,9 27,� 2�,� �9,9 28,7 �0,�

23 ��,� �2,� 8,� ��,� 22,� 2�,0 2�,9

24 �0,� ��,8 �0,� �2,� 20,� 2�,7 ��,�

25 �2,� �,� ��,� 2�,� �7,9

26 ��,� ��,� ��,2 2�,2 ��,�

27 �8,9 2�,� ��,� 20,2

28 �8,� ��,� ��,9 ��,�

29 �0,2 28,2 28,� 8,�

30 �7,2 ��,8 ��,�

31 9,2 ��,� �7,9

32 �0,� �2,0 �0,�

33 2�,2 2�,� �0,�

34 �,8 �2,9

35 �,� �0,�

36 9,� 27,�

37 ��,2 ��,�

38 7,9 �0,9

39 8,�

40 �0,0

41 �2,�

42 �2,8

43 ��,0

44 8,�

45 �,�

46 8,�

Average �7,� ��,� ��,� �9,� �8,� ��,� 27,� 2�,� 22,0
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Laweiplein Berglaan

t�

t�

t� t2

t�

Enclosure	8a:	Passing	times	of	Public	transport	buses	departing	the	busstation

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Geographical display of the components t� – t� of the total path of buses leaving the bus station:

Passing time in [s]

Component of total 
path

code Ave. %

Serial number of passing busses to bus station

� 2 � � � � 7 8 9 �0

Entering Berglaan 
from bus station

t
�

5,7 14,8 2,� 22,2 �9,0 2,� �,� 0,0 �,7 0,0 0,0 2,�

Berglaan until zebra 
crossing

t
2

8,6 22,4 �,2 ��,� 7,� �2,� ��,7 �,8 �,8 7,2 �,� �,�

Entering Laweiplein 
from Berglaan

t
�

6,4 16,8 7,9 9,� 9,7 7,9 �,2 �,� �,8 �,� 2,� 7,�

Three-quarter 
Laweiplein

t
�

13,2 34,6 ��,8 �0,0 ��,2 ��,7 ��,� ��,� ��,2 �0,7 9,7 ��,9

Until cycle crossing 
Burg. Wuiteweg

t
�

4,3 11,3 �,8 �,� �,� �,2 2,8 �,� �,2 �,� �,0 �,�

Total passing time Total 38,2 100,0
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Laweiplein Berglaan

t�

t�

t� t2

t�

Enclosure	8a:	Passing	times	of	Public	transport	buses	departing	the	busstation

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Geographical display of the components t� – t� of the total path of buses leaving the bus station:

Passing time in [s]

Component of total 
path

code Ave. %

Serial number of passing busses to bus station

� 2 � � � � 7 8 9 �0

Entering Berglaan 
from bus station

t
�

5,7 14,8 2,� 22,2 �9,0 2,� �,� 0,0 �,7 0,0 0,0 2,�

Berglaan until zebra 
crossing

t
2

8,6 22,4 �,2 ��,� 7,� �2,� ��,7 �,8 �,8 7,2 �,� �,�

Entering Laweiplein 
from Berglaan

t
�

6,4 16,8 7,9 9,� 9,7 7,9 �,2 �,� �,8 �,� 2,� 7,�

Three-quarter 
Laweiplein

t
�

13,2 34,6 ��,8 �0,0 ��,2 ��,7 ��,� ��,� ��,2 �0,7 9,7 ��,9

Until cycle crossing 
Burg. Wuiteweg

t
�

4,3 11,3 �,8 �,� �,� �,2 2,8 �,� �,2 �,� �,0 �,�

Total passing time Total 38,2 100,0
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Geographical display of the components t� – t� of the total path of buses entering the busstation:

Encosure	8b:	Passing	times	of	Public	transport	buses	arriving	at	the	bus	station

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Laweiplein Berglaan

t�

t�

t2

t�

t�

Passing time in [s]

Component of total path
code Ave. %

Serial number of passing busses to bus station

� 2 � � � �

Entering Laweiplein from 
Burg. Wuiteweg

t
�

2,6 10,1 8,7 �,� �,� �,0 �,� 2,2

One quarter Laweiplein 
towards Berglaan

t
2

3,6 13,8 �,2 �,0 2,� �,� �,� �,0

Until cycle crossing 
Berglaan

t
�

7,2 27,7 �,� ��,7 �,� �,� ��,� �,8

Until exit point Berglaan 
towards bus station

t
�

5,2 19,9 �,� �,� 8,7 �,9 �,7 2,9

Arrival at bus station t
�

7,4 28,4 �,0 �,7 7,� 2,7 �2,� ��,0

Total passing time Total 26,0 100,0
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Geographical display of the components t� – t� of the total path of buses entering the busstation:

Encosure	8b:	Passing	times	of	Public	transport	buses	arriving	at	the	bus	station

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Laweiplein Berglaan

t�

t�

t2

t�

t�

Passing time in [s]

Component of total path
code Ave. %

Serial number of passing busses to bus station

� 2 � � � �

Entering Laweiplein from 
Burg. Wuiteweg

t
�

2,6 10,1 8,7 �,� �,� �,0 �,� 2,2

One quarter Laweiplein 
towards Berglaan

t
2

3,6 13,8 �,2 �,0 2,� �,� �,� �,0

Until cycle crossing 
Berglaan

t
�

7,2 27,7 �,� ��,7 �,� �,� ��,� �,8

Until exit point Berglaan 
towards bus station

t
�

5,2 19,9 �,� �,� 8,7 �,9 �,7 2,9

Arrival at bus station t
�

7,4 28,4 �,0 �,7 7,� 2,7 �2,� ��,0

Total passing time Total 26,0 100,0
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Enclosure	9:	Passing	times	of	cyclists	at	cycle	crossings

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Time needed per manoeuvre for cyclists at crossing [in s]:

At crossing Berglaan At crossing Burg. 
Wuiteweg

At crossing Gauke Boelens-
straat

Serialnr. 
Cyclist

crossing leaving 
roundabout

crossing leaving 
roundabout

crossing leaving 
roundabout

� �,� 7,0 �,7 �,0 9,� 8,0

2 �,� �0,9 ��,� �,� �0,2 �,9

� 8,� 9,9 7,0 �,� 8,� �,0

� �,� 8,8 7,0 �,� ��,7 �,�

� 9,2 7,� 9,� �,� �,0 �,�

� �,0 �,8 �7,� �,9 �,� �,7

7 �,� 7,� 7,� �,� 9,2 �,9

8 �,� 7,8 �,9 �,2 7,9 �,�

9 �,0 9,� 7,� �,8 8,0 �,8

�0 8,9 8,� �,� �,� ��,2 �,9

�� 8,� 8,0 7,� �,2 9,� 8,�

�2 7,0 �9,� �,� �,8 �0,0 �,�

�� �,� ��,7 9,� �,0 8,� 9,2

�� 8,� �2,7 9,� �,7 ��,� �,8

�� 9,� �0,� �0,8 �,9 7,� 8,�

�� �,0 8,� 7,� �,� �0,� �,�

�7 8,� 8,� 7,� 8,� 9,8

�8 �,� 8,� 8,7 7,� 7,�

�9 �,8 8,9 �,� 9,7 �,7

20 8,0 7,8 �,8 8,� �,2

2� 9,� 9,9 �,� 7,� �,8

22 �,� �0,� �0,� 8,� �,8

2� �,2 8,7 8,0 ��,7 �,�

2� �,� �0,� �,� 8,� �,0

2� �,9 �,2 �,9 8,� �,8

Average �,8 9,� 8,0 9,� �,�

St.dev. �,�2 2,�8 2,�7 2,00 �,��

Passing time in [s]

Component of total path
code Ave. %

Serial number of passing busses to bus station

� 2 � � � �

Entering Laweiplein from 
Burg. Wuiteweg

t
�

2,6 10,1 8,7 �,� �,� �,0 �,� 2,2

One quarter Laweiplein 
towards Berglaan

t
2

3,6 13,8 �,2 �,0 2,� �,� �,� �,0

Until cycle crossing 
Berglaan

t
�

7,2 27,7 �,� ��,7 �,� �,� ��,� �,8

Until exit point Berglaan 
towards bus station

t
�

5,2 19,9 �,� �,� 8,7 �,9 �,7 2,9

Arrival at bus station t
�

7,4 28,4 �,0 �,7 7,� 2,7 �2,� ��,0

Total passing time Total 26,0 100,0
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Enclosure	9:	Passing	times	of	cyclists	at	cycle	crossings

Time period: Thursday 2nd June, ��.�0 – �7.�0 hours

Time needed per manoeuvre for cyclists at crossing [in s]:

At crossing Berglaan At crossing Burg. 
Wuiteweg

At crossing Gauke Boelens-
straat

Serialnr. 
Cyclist

crossing leaving 
roundabout

crossing leaving 
roundabout

crossing leaving 
roundabout

� �,� 7,0 �,7 �,0 9,� 8,0

2 �,� �0,9 ��,� �,� �0,2 �,9

� 8,� 9,9 7,0 �,� 8,� �,0

� �,� 8,8 7,0 �,� ��,7 �,�

� 9,2 7,� 9,� �,� �,0 �,�

� �,0 �,8 �7,� �,9 �,� �,7

7 �,� 7,� 7,� �,� 9,2 �,9

8 �,� 7,8 �,9 �,2 7,9 �,�

9 �,0 9,� 7,� �,8 8,0 �,8

�0 8,9 8,� �,� �,� ��,2 �,9

�� 8,� 8,0 7,� �,2 9,� 8,�

�2 7,0 �9,� �,� �,8 �0,0 �,�

�� �,� ��,7 9,� �,0 8,� 9,2

�� 8,� �2,7 9,� �,7 ��,� �,8

�� 9,� �0,� �0,8 �,9 7,� 8,�

�� �,0 8,� 7,� �,� �0,� �,�

�7 8,� 8,� 7,� 8,� 9,8

�8 �,� 8,� 8,7 7,� 7,�

�9 �,8 8,9 �,� 9,7 �,7

20 8,0 7,8 �,8 8,� �,2

2� 9,� 9,9 �,� 7,� �,8

22 �,� �0,� �0,� 8,� �,8

2� �,2 8,7 8,0 ��,7 �,�

2� �,� �0,� �,� 8,� �,0

2� �,9 �,2 �,9 8,� �,8

Average �,8 9,� 8,0 9,� �,�

St.dev. �,�2 2,�8 2,�7 2,00 �,��

Passing time in [s]

Component of total path
code Ave. %

Serial number of passing busses to bus station

� 2 � � � �

Entering Laweiplein from 
Burg. Wuiteweg

t
�

2,6 10,1 8,7 �,� �,� �,0 �,� 2,2

One quarter Laweiplein 
towards Berglaan

t
2

3,6 13,8 �,2 �,0 2,� �,� �,� �,0

Until cycle crossing 
Berglaan

t
�

7,2 27,7 �,� ��,7 �,� �,� ��,� �,8

Until exit point Berglaan 
towards bus station

t
�

5,2 19,9 �,� �,� 8,7 �,9 �,7 2,9

Arrival at bus station t
�

7,4 28,4 �,0 �,7 7,� 2,7 �2,� ��,0

Total passing time Total 26,0 100,0
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Enclosure	10:	Intersection	and	roadsections	involved	in	accident	data	analysis
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