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1. Introduction
1.1 Background CIVITAS
CIVITAS - cleaner and better transport in cities - stands for CIty-VITAlity-Sustainability. With
the CIVITAS Initiative, the EC aims to generate a decisive breakthrough by supporting and
evaluating the implementation of ambitious integrated sustainable urban transport strategies
that should make a real difference for the welfare of the European citizen.
CIVITAS I started in early 2002 (within the 5th Framework Research Programme);
CIVITAS II started in early 2005 (within the 6th Framework Research Programme) and
CIVITAS PLUS started in late 2008 (within the 7th Framework Research Programme).
The objective of CIVITAS-Plus is to test and increase the understanding of the frameworks,
processes and packaging required to successfully introduce bold, integrated and innovative
strategies for clean and sustainable urban transport that address concerns related to energyefficiency, transport policy and road safety, alternative fuels and the environment.
Within CIVITAS I (2002-2006) there were 19 cities clustered in 4 demonstration projects,
within CIVITAS II (2005-2009) 17 cities in 4 demonstration projects, whilst within CIVITAS
PLUS (2008-2012) 25 cities in 5 demonstration projects are taking part. These demonstration
cities all over Europe are funded by the European Commission.
Objectives:
to promote and implement sustainable, clean and (energy) efficient urban transport
measures
to implement integrated packages of technology and policy measures in the field of
energy and transport in 8 categories of measures
to build up critical mass and markets for innovation
Horizontal projects support the CIVITAS demonstration projects & cities by:
Cross-site evaluation and Europe wide dissemination in co-operation with the
demonstration projects
The organisation of the annual meeting of CIVITAS Forum members
Providing the Secretariat for the Political Advisory Committee (PAC)
Development of policy recommendations for a long-term multiplier effect of CIVITAS
Key elements of CIVITAS
CIVITAS is co-ordinated by cities: it is a programme “of cities for cities”
Cities are in the heart of local public private partnerships
Political commitment is a basic requirement
Cities are living „Laboratories' for learning and evaluating

4 / 21

Cleaner and better transport in cities

1.2 Background ARCHIMEDES
ARCHIMEDES is an integrating project, bringing together 6 European cities to address
problems and opportunities for creating environmentally sustainable, safe and energy
efficient transport systems in medium sized urban areas.
The objective of ARCHIMEDES is to introduce innovative, integrated and ambitious
strategies for clean, energy-efficient, sustainable urban transport to achieve significant
impacts in the policy fields of energy, transport, and environmental sustainability. An
ambitious blend of policy tools and measures will increase energy-efficiency in transport,
provide safer and more convenient travel for all, using a higher share of clean engine
technology and fuels, resulting in an enhanced urban environment (including reduced noise
and air pollution). Visible and measurable impacts will result from significantly sized
measures in specific innovation areas. Demonstrations of innovative transport technologies,
policy measures and partnership working, combined with targeted research, will verify the
best frameworks, processes and packaging required to successfully transfer the strategies to
other cities.

1.3 Participant Cities
The ARCHIMEDES project focuses on activities in specific innovation areas of each city,
known as the ARCHIMEDES corridor or zone (depending on shape and geography). These
innovation areas extend to the peri-urban fringe and the administrative boundaries of
regional authorities and neighbouring administrations.
The two Learning cities, to which experience and best-practice will be transferred, are Monza
(Italy) and Ústí nad Labem (Czech Republic). The strategy for the project is to ensure that
the tools and measures developed have the widest application throughout Europe, tested via
the Learning Cities‟ activities and interaction with the Lead City partners.

1.3.1 Leading City Innovation Areas
The four Leading cities in the ARCHIMEDES project are:
Aalborg (Denmark);
Brighton & Hove (UK);
Donostia-San Sebastián (Spain); and
Iasi (Romania).
Together the Lead Cities in ARCHIMEDES cover different geographic parts of Europe. They
have the full support of the relevant political representatives for the project, and are well able
to implement the innovative range of demonstration activities.
The Lead Cities are joined in their local projects by a small number of key partners that show
a high level of commitment to the project objectives of energy-efficient urban transportation.
In all cases the public transport company features as a partner in the proposed project.
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2. Aalborg
The City of Aalborg, with extensive experience of European cooperation and having
previously participated in CIVITAS I (VIVALDI) as a „follower‟ city, is coordinating the
consortium and ensures high quality management of the project. The City has the regional
public transport authority (NT) as a local partner, and framework agreements with various
stakeholder organisations.
Aalborg operates in a corridor implementing eight different categories of measures ranging
from changing fuels in vehicles to promoting and marketing the use of soft measures. The
city of Aalborg has successfully developed similar tools and measures through various
initiatives, like the CIVITAS-VIVALDI and MIDAS projects. In ARCHIMEDES, Aalborg aims to
build on this work, tackling innovative subjects and combining with what has been learned
from other cities in Europe. The result is an increased understanding and experience in order
to then share with other Leading cities and Learning cities.
Aalborg has recently expanded its size by the inclusion of neighbouring municipalities
outside the peri-urban fringe. The Municipality of Aalborg has a population of some 194,149,
and the urban area a population of some 121,540. The ARCHIMEDES corridor runs from the
city centre to the eastern urban areas of the municipality and forms an ideal trial area for
demonstrating how to deal with traffic and mobility issues in inner urban areas and outskirts
of the municipality. University faculties are situated at 3 sites in the corridor (including the
main university site). The area covers about 53 square kilometres, which is approximately 5
% of the total area of the municipality of Aalborg. The innovation corridor includes different
aspects of transport in the urban environment, including schools, public transport,
commuting, goods distribution and traffic safety. The implementation of measures and tools
fit into the framework of the urban transport Plan adopted by the Municipality.

Figure 1: The ARCHIMEDES Corridor in Aalborg
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3. Background to the Deliverable
The general speed limit within cities in Denmark is 50 km/h. To improve the safety for cyclists
and pedestrians Aalborg has established five traffic speed reduction zones with 30 km/h and
40 km/h speed limits within the ARCHIMEDES corridor in the areas called Vejgaard and
Aalborg Øst.
The traffic speed reduction zones are established in line with the Municipality‟s Traffic Safety
Plan from 2008. The speed reduction zones build on and include experiences from previous
speed reductions measures in Vejgaard, but develop and expand those significantly.
The fact that the cyclists' accident rate is higher within the ARCHIMEDES corridor compared
to the city average indicates a need to make use of all measures that can improve cyclists‟
safety. Cyclists are particularly exposed to accidents and injuries when speed levels are
high. Since ARCHIMEDES aims at increasing cycling in the corridor this could have an
adverse impact on the number of injuries and deaths and also act as a barrier to uptake
unless specific attention is paid to the speed problem.
This deliverable provides information about the implementation of ARCHIMEDES task 5.2.

3.1 Summary Description of Task
Aalborg has established five speed reduction zones with 30 km/h and 40 km/h speed limits in
Vejgaard and Aalborg Øst. Different speed reducing measures are being tested in five
different zones in the corridor such as signs, bumps and road narrowing. The five speed
reduction zones are located in five residential neighbourhoods in the ARCHIMEDES corridor.
The reduced speed level is expected to contribute to the general traffic safety and to ensure
a better environment for particularly vulnerable citizens such as the elderly, handicapped and
children.
Furthermore, traffic speed reduction zones will be tested as an instrument to address
problems of safety and perceived safety in relation to speed. The ARCHIMEDES project is
contributing to the design of the zones.
The planning and pre-data collection period started in autumn 2009. Several stakeholders
were involved such as technicians from the municipality, the police and the Archimedes
secretariat and it was decided to use several innovative and new traffic speed reduction
measures such as flexible bollards, `pillow bumps`1 and an entire traffic speed reduction
zone using only signage.
As the measure took shape, the residents were informed in spring 2010 and asked to take
part in a questionnaire about their perceived traffic safety.

1

The so-called pillow bumps (“pude bump” in Danish) are constructed in a way allowing buses to pass
with up to the signed speed without being seriously affected but still slow down regular car traffic. See
also figure 12 on page 14.
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The construction of the speed reduction measures took place in August and September
2010. At the same time, the residents were kept informed through different communication
channels and their comments and concerns were addressed. The speed reduction zones
were implemented by the middle of September 2010 and after that, the after-data collection
and evaluation will begin.

4. Traffic Speed Reduction Zones in Aalborg
4.1 Description of Work Done
4.1.1 Planning phase
The planning and pre- data collection phase started in autumn 2009 with a working group
consisting of the measure leader, the head of the traffic planning department, and the
technical designer. Within the working group, first ideas were discussed where the zones
would be located and preliminary design was made. Then different ideas and suggestions
regarding the speed reduction measures were discussed and developed. Different speed
reduction measures were considered such as bumps, ramps, road narrowing along with sign
posting and bollards (see figures 2 to 5). After that, the detailed planning of the five zones
started and the working group decided to use several innovative traffic speed reduction
measures such as flexible bollards, pillow bumps and an entire traffic speed reduction zone
using only signage.

Figure 2: Example of road narrowing

Figure 3: Example of chicanes
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Figure 4: Example of a bump

Figure 5: Example of a sign

The five speed reduction zones were chosen, because they were located in the
ARCHIMEDES corridor, had a high percentage of residential housing, could build on preexisting speed reduction measures and would give synergy effects with several other
ARCHIMEDES measures such as measure 51 (Cycle motorway in Aalborg).
Furthermore, relevant stakeholders were involved such as different persons from the
municipality´s Technical and Environmental Department and the North Jutland Police. All
speed reduction zones have been approved by the North Jutland Police in February and
March 2010, prior to finishing the detailed planning of the five zones in May 2010. There was
also an ongoing dialogue with the police throughout the implementation
Pre-studies of accidents and measurements of speed levels were used to select the five
traffic speed reduction zones. Speed measurements and car counts were conducted in
autumn 2009 and spring 2010, both as pre-data for the evaluation and to qualify the selection
of zones. (See figures 6 and 7). Similar measurements are planned for 2012.
In general, speed reduction zones aim to reduce the number of injuries in traffic accidents as
well as to ensure a better environment for particularly vulnerable citizens such as the elderly,
handicapped and children. Additionally, pedestrians and cyclists are especially vulnerable to
accidents and injuries when the speed level is high.

Figure 6: Example of speed measurement location at Filstedvej
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Figure 7: Example of traffic counting at Filstedvej

In spring 2010 a questionnaire about perceived traffic safety was conducted to identify the
residents´ opinion of the five speed reduction zones.
The results showed that 27% of the respondents experienced the general road safety in the
local area as unsafe and that more than 56% were uncomfortable about letting their children
travel alone, either on foot or by bicycle in the local traffic. Furthermore 87% of the
respondents supported the idea to slow down in residential areas and 71% thought that
speed limits and road humps could increase the road safety in residential areas.
With the five newly established traffic speed reduction zones in Aalborg, the goal is to
improve real and perceived traffic safety by reducing the average speed and especially by
eliminating the (relatively few) cars that drive very fast. A reduced speed level is expected to
contribute to a reduced number of traffic accidents and an increase in the traffic safety and
security.
Furthermore, by making cycling safer the speed reduction measure will strengthen the
ARCHIMEDES aim to increase the number of cyclists in Aalborg´s ARCHIMEDES corridor.
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Figure 8: Pre-existing speed limits

Working with zones instead of road segments has the advantage that the number of signs
that have to be installed – and thus the overall costs – can be much less as they only have to
be implemented along the border of each speed reduction zone.
The differences between 30 or 40 km/h speed reduction zones were discussed. For choosing
the speed limit for each zone, the following aspects were considered: which kind of traffic
existed, what the estimated result of the speed reduction is, and also the costs of building the
speed reduction measures. Furthermore, there were previous speed reduction measures and
speed limits of 40 km/h and 30 km/h on certain roads in the selected speed reduction zones
(see figure 8). These previous measures are included in the speed reduction zones, but
expanded significantly. It was decided that the previous speed limits of 40 km/h on these
roads would be maintained.

4.1.2 Construction
In August and September 2010 the construction of the
speed reduction measures and the set up of the
signage took place (see figure 9). The residents were
informed through different communication channels
such as the website, an information letter and
newspaper articles. As a response to this information
campaign and to the road work, several residents
contacted the working group. The comments about the
speed reduction measures were mainly positive.
However, a few residents also expressed concerns
regarding the placement of specific speed reduction
measures and questions regarding the purpose of the
speed reduction zones. Suggestions regarding the
Figure 9: Construction work
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placement of specific speed reductions measures were – where possible – taken into
account. Concerns were addressed by once more explaining the goal of the speed reduction
zones, which satisfied the residents.

4.1.3 Implementation and evaluation
The speed reduction zones are implemented and operate from the middle of September
2010 when the road work is finished.
The after data collection phase will start in autumn 2010. The final selection of evaluation
indicators and methodologies will then be specified. Initial ideas on relevant indicators and
methods are: accident data, speed levels, and user perception and acceptance. Accidents
registered by the police are geocoded by Aalborg Municipality in its 'Accident GIS'. Detailed
analysis of accidents will be based on these data. Due to annual fluctuations in accident
rates a measures‟ impact on traffic safety can generally only be evaluated after collecting
data for 4-5 years. However, based on the link between speed and accident rates, the
development in speed level can be used as an indicator of safety impacts.
Furthermore the measure presents a significant increase of speed reduction measures in
Aalborg municipality with the establishment of the 43 bumps, and that without much negative
critique. Prior to the measure there existed some 250 in the municipality. Last but not least,
ARCHIMEDES allowed the city to trial different innovative speed reduction measures that
would perhaps not be tested otherwise.

4.2 Specification of Traffic Speed Reduction Zones
4.2.1 Specification of the five speed reduction zones
Aalborg introduced five speed zones; see the following map (figure 10).

The speed reduction zones included the following measures:
-

Zone 1: this zone was implemented as a 30 km/h speed reduction zone. Signs,
bumps and bollards were installed. The pre-existing speed reduction measures (30
km/h bumps and signage) on certain roads were included.

-

Zone 2: zone 2 was implemented as a 40 km/h speed reduction zone with
appropriate bumps, signage and bollards. There was one pre-existing bump that was
included in zone 2.

-

Zone 3: zone 3 was established as a 30 km/h speed reduction zone in the western
part and 40 km/h in the eastern part. Appropriate bumps were installed in both parts
as well as two pillow bumps, signage and bollards. There were a few pre-existing
bumps that were included.

-

Zone 4: this zone is an entire speed reduction zone using only signage and a speed
reduction of 40 km/h
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-

Zone 5: zone 5 was established as a 40 km/h speed reduction zone. There were a
few pre-existing bumps that were included and otherwise, this zone relied only on
new signs.

Figure 10: Map of the five speed reduction zones

Altogether, 43 bumps were installed, consisting of 23 40 km/h speed reduction bumps, 18 30
km/h speed reduction bumps and two pillow bumps.
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4.2.2 Specification of the innovative speed reduction measures
One existing bus route through the zones had to be considered and this resulted in the
inclusion of two pillow bumps into the project that allow the buses to pass with the signed
speed without being seriously affected by the bump, but still slows down regular car traffic
(see figures 11 and 12 below).

Figure 11: Pillow bump under construction

Figure 12: Pillow bump (Danish Road
Directorate)

The flexible bollards produced by Jilson (see figures 13 and 14) were used between the
bumps and the pavement to keep the cars from running on the pavement to avoid the bump.
The bollards were used in all speed reduction zones except zone 4 where the effect of using
no physical measures is being tested. This type of flexible bollards is used to test if they can
replace old metal bollards in other areas. The flexible bollards still have the purpose of
informing the car driver of a specific traffic measure and work furthermore as deterrents.
However, the advantage of the flexible bollards is that they will damage cars less in an
accident and don‟t have to be replaced after a car hit. Thus they will be cheaper in the daily
operation.

The flexible bollard keeps its form even after being run over 1000 times
at 30km/h and a weight of 800 kg. Damage to the car from the impact
is minimal.
Figure 13: Flexible bollard

Figure 14: Specification of the flexible bollards (Jilson)

On the figures below you can see two examples of the finished speed bumps (figures 15 and
16).
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Figure 15: Finished speed bump

Figure 16: Finished speed bump

4.2.3 Zone 4: an entire speed reduction zone using only signage
Zone 4 is a trial zone to examine how a speed reduction zone without physical speed
reduction measures works.
Until now establishing physical speed reduction measures has been a prerequisite for being
allowed to establish speed reduction zones; however, as a demonstration project Zone 4
tests the consequences of having only signed speed reduction zones. Thus dialogue was
sought with the national government (Ministry of Justice) and permission to the test has been
given by the local police.
Zone 4 is located between Øster Uttrup Vej and Øster Sundby Vej (see map in fig. 10 or 18).
The zone consists of 10 roads with an overall length of 3 km. There are no pre-existing
physical speed reduction measures in the zone.
Zone 4 is signed at the borders with the 40 km/h zone signs on entry and exit:

Figure 17: E68.4 sign”Zone with local speed reduction” (to the left) and E69.4 sign “End of the
zone with local speed reduction” (to the right)

4.3 Communication
The residents of Aalborg were informed about the speed reduction zones through different
communication channels.
In spring 2010 a questionnaire about the perceived traffic safety was conducted with a
special focus on the residents of the five coming speed reduction zones. As stated
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previously, the purpose of the questionnaire was to get a picture of the residents´ opinion of
the five speed reduction zones, of their perceived traffic safety and of the speed reduction
measures.
The questionnaire included questions on how comfortable the residents were in letting their
children travel alone in the local traffic and how they experienced the general road safety
when walking, driving or riding a bike in the coming zones. Other questions were related to
the residents´ opinion on if speed limits and bumps could increase road safety in residential
areas, and their opinion on speed reduction zones in residential areas in general.
A letter was sent to the residents of the five speed reduction zones prior to the
implementation of zones in summer 2010 (see figure 18). The letter aimed to reach all the
residents of the five zones to inform them about the speed reduction zones making them
aware of the benefits from the zones as well as to warn them on the up-coming road work.
The letter urged the citizen to utilize the possibility to get more detailed information from the
municipality‟ website.
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Figure 18: Information letter that was sent out to the residents, 17.05.2010
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Another central information channel was the dedicated project pages on the ARCHIMEDES
homepage of Aalborg Municipality. Here the residents had access to detailed maps on where
the speed reduction measures were implemented, to general information about the five
speed reduction zones and to the online questionnaire about perceived traffic safety (see
figure 19).

Figure 19: Screen shot of the ARCHIMEDES / Speed zones homepage

As part of the overall communication, two press releases were written. They both appeared
in two local newspapers: Nordjyske Stiftstidene and Vejgaard avis (see figures 20 and 21).

19 / 21

Cleaner and better transport in cities

Figure 20: Article in Nordjyske Stiftstidende, 17. May 2010
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Figure 21: Article in Nordjyske Stiftstidene, 16 August 2010

Overall, the involvement and information of the residents was seen as an important part of
the process.

4.4 Problems identified
No risks identified.

4.5 Future plans
The evaluation of the measure will take place in 2011.
The different speed reduction measures that were implemented as part of the measure
continue to exist in the municipality.
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