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1. ABSTRACT

Traffic caming is fundamentally concerned with reducing the adverse impact of motor vehicles on built
uparess TheNetherlands Denmark and Germany haveled theway in Europewith early schemesimplemented
in the 1970's, and further techniques devel oped since then.

The most effective traffic calming measuresfor reducing vehicle speeds involve vertical shiftsin the
carriageway. Other measures may be used in supporting roles such as road narrowing, chicanes, idands
etc. These measures are very dependent upon spacing for their effectiveness. 85 percentile speeds of less
than 30kph may be achieved.

Studies have shown that traffic calming can reduce accident levels by up to 40%, and have asignificant
impact on reducing the severity of accidents. Air pollution can also be reduced.

Areawidetraffic calming schemesseek to calm both main roadsand residentiad roads, however main road
traffic calming is still arelatively new concept, and generally does not involve the use of vertica
shifts.

The use of traffic Sgnalsin traffic calming schemes has been very limited. A schemeinvolving the use
of sgnasto "platoon" traffic through the town of Sowerby Bridge in England was proposed but has not
been carried out.
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2. INTRODUCTION

21 Trafficcamingislargdy ill initsinfancy. Although much information is now available on techniques
for calming residentia roads, thereisless documentation available on measures suitable for main roads.

2.2 Withreferencetothe Trand ationof theDutch 30kph ZoneDesignManual*, and other documents; thisreport
examinesthe varioustraffic caming techniques developed in Europe, and consderstheir suitability and
effectiveness for implementation on both residential and main roads.

2.3 Referenceis madeto the potential for accident savings, reductionsin noise levels, air pollution and
vehicle speeds. However, it should be noted that while there is a significant amount of genera
information available on speed reductions and accident savings, there are few references to the results
of before and after studies on specific schemes. In addition, it appears that little work has been
undertaken on the effects of traffic calming on noise and air pollution.
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3. BACKGROUND

Traffic calming hasits originsin the Dutch "Woonerf* schemes of the 1970's, and since then has been
further extended andrefined throughout northern Europe, but particul arly inGermany and theNetherlands.

The concept of traffic caming is fundamentally concerned with reducing the adverse impact of motor
vehicleson built up areas. This usualy involves reducing vehicle speeds, providing more space for
pedestrians and cyclists, and improving the local environment.

Theorigina "Woonerf" schemesintroduced the concept of shared space between vehicle and pedestrian.
Streetswere reconstructed so asto tip the balance in favour of the residential function of the street
andtoreducethedominationof motor vehicles. Speed humps, chicanes, road narrowing, planting and other
measureswere introduced to both physicaly and visudly reinforce the message that the motorist isonly
aguest in the areaand that the residential function takes priority.

Thewholesaereconstruction of streetsrequired by the"Woonerf* was by necessity expensive, and since
then this technique has been abandoned in favour of cheaper measures while till retaining the essential
traffic calming concept.

Traffic calming techniques are now gpplied to whole areas of towns and not just to individua streets.
Main traffic arteries, villages, shopping streets and town centres have al been included. Areawide
traffic caming schemes seek to calm both the main roads and the residential roads in an areaso asto
ameliorate the impact of any traffic transfer as a consequence of traffic calming.
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4. TRAFFIC CALMING TECHNIQUES

41 Traffic calming on links

41.1 General

Trafficcamingschemesgenerallyincorporateawiderangeof measuresdes gned to complement each other
in both speed reduction and environmenta terms. Schemesare designed to be sdlf-enforcing, athough the
effectiveness of this varies according to the measures employed. The principle techniques used fall into

four areas:

a) Vertical deflections
b) Horizonta deflections
C) Road narrowing

d) Central islands

The effects of these measures may be reinforced by arange of supporting measures.

41.2 Vertical deflections

Vertica shiftsin the carriageway arethe most effective and reliable of the speed reduction measures
currently available. There are currently several different techniques available to achieve this:

b)

V2016/31102

a) Road hump

b) Plateau (speed table)

) Cushion

d) Uneven road surface (rumble strips)
Road humps

Roadhumpsmay beof severd varietieswithrounded andflat topped being themost common.
The latter are particularly suitable in providing crossing places for pedestrians. The
width of humps may be restricted to alow the retention of existing carriageway drainage.
If parking Spacesareat apremium road humpsmay bepreferableto other measures. Road humps
are not recommended on bus routes because of the discomfort caused to passengers’.

Plateau

Plateau extend the full width of the carriageway between the kerbs and extend over alonger
length of road than humps. The surface should be of adifferent materia to the carriageway
andfootways. Plateauiaremoresuitabl ethan road humpswhenthemeasuresareimplemented
on bus routes. The length of the plateau should be sufficient to accommodate the full
wheelbase of the bus to reduce passenger discomfort to a minimum.

Cushions

Cushions areraised portions of carriageway with aflat top only extending over part of the
carriageway width. This allows cyclists and large vehicles such as

busesto pass unhindered, athough this depends on the bus design as vehicleswith double-
rear wheels are affected by cushions.
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PRIMAVERA REVIEW OF CURRENT TRAFFIC CALMING TECHNIQUES 5

413

414

415

d) Uneven road surface

Care should betaken inthe use of rumble stripsdueto theincreaseinthe level of noiseand
vibration and the difficulties they create for cyclists. As atechnique they are perhaps
more suitable for gateways where frontage property is limited.

Jggle bars have been found to be ineffective in reducing vehicle speeds, and at some sites
have increased speeds, as drivers discover that the effect of the barsis more limited at
higher speeds.

The spacing of the measures is critical to their effectiveness. In general the closer the spacing the
greater the reduction in vehicle speed. A spacing of 40-60m will generaly result in an 85 percentile
speed of 30kph?®.

Horizontal deflections

Horizontal shiftsin the carriageway are less effective than vertical onesin achieving reductionsin
peed, however their impact is sgnificantly increased when used in combination with avertical shift.
Essentially all horizontal shifts may be classified as chicanes.

Thespeed reducing impact of chicanesisreduced if themeasure hasto allow for the passage of HGVsas
the wider carriageway dlows car driversto take a"racing line". The use of stone setsor similar asa
side strip can be useful in alowing the passage of large vehicles while discouraging cars.

Half chicanes have been found to increase vehicle speedsif traffic levelsare low, asdrivers feel uneasy
crossing to the other side of the road and tend to speed up®.

Chicanessignificantly reduce parking spaces and should thereforebe avoided if spacesare a apremium.
Additionally they should not be dependent upon parked cars for their effect.

Road narrowing

Road narrowing may be considered as another supportive measure to vertical deflections. It cannot be
consdered as agpeed reducing deviceinitsdf, but it can act as areminder or encouragement to drive
sowly or camly.

Narrowing the carriageway at specific locations, for example in combination with speed tables, isan
effective way of combining measuresto increasetheir effect. If the carriageway width is reduced to a
single lane by the narrowing the effectiveness of thistechniquein speed reduction is further increased.
However, thisislargely dependant on the balance of the opposing traffic flows.

On narrowed two-way roads occasiond strips at the edge of the carriageway may be used to dlow large
vehiclesto pass. If these are constructed in sets or Smilar materials car drivers will avoid using them.
This can however cause problemsfor cyclists unless smooth materias are used, which in turn makesthe
narrowing less effective.

The extra space created by road narrowing is generaly used to provide some combination of widened
footways, dedicated cyclewaysand formalised parking bays, or to providemore spacefor publictransport,
for example by allowing the use of bus lanes.

Centra idands

Centra idandshave only alimited effect on reducing speeds unless combined with another measure such

V2016/31102 17 November 1992
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as achicane. They do however provide useful pedestrian refuges.

416 Supporting measures
A number of supporting measuresarecommonly used to back up the speed reducing techniques. Theuseof
different surface materials, the planting of trees and the use of street furniture fals into this
category. However, as independent measures they generally have little effect on traffic speeds.

4.2 Traffic calming at junctions

42.1 Vertical deflections
Raised junction areas (plateau), flat top road humps and cushions are effective Speed reducing measures
at junctions. Trestment of junction corners by the use of an uneven road surface is useful for slowing
down turning traffic, particularly HGV's, however this has no effect on vehicles going straight ahead.

4.2.2 Changesin alignment
Thistechniqueinvolves narrowing the carriageway inthevicinity of ajunction so that all movesthrough
the junction have to deviate from astraight ahead path. This measureisfairly effective in reducing the
speed of straight through traffic, however junction priorities may become confused as the boundaries of
the junction are less recognisable.

4.2.3 Reduction of the junction area
Theareaof ajunction may bereduced by building out thefootways. Thisiscarried out on junction corners
at crossroads or T-junctions. In addition the footway may be built out along the straight a a T-junction.
The latter technique is suitable for reducing the speed of straight ahead vehicles, while the former is
only effective for turning vehicles.

424 Islands
The provision of idands on the approachesto ajunction hasonly alimited effect on vehicle speeds. They
will however improvethe situation for pedestrians by creeting arefuge, athough by reducing the amount
of carriageway they may hinder large vehicles when turning.

4.2.5 Special junction forms
Roundabouts and mini-roundabouts may be useful in reducing traffic speedsat junctions. The latter is
suitable when available space is limited, however, if no vertical elements are placed on the island the

Speed reducing effect will be more limited. A ramped areaaround a central idand dlows large vehicles
more turning space.

An dterndtive junction form isthe bayonet junction. This technique turns a crossroads on awide road
into two adjacent staggered T-junctions, significantly reducing vehicle speeds on the offset road. It
has no effect however on the untreated road.

4.3 Gateways

43.1 Gateways at junctions

The entrance to atraffic calmed arearequires specia attention to make it clear to drivers that the area

V2016/31102 17 November 1992
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they are entering has speed restrictions and conditions very different from the surrounding network.

Measures used to achieve this effect include:

a) Plateau or flat topped road humps
b) Different surface materials

C) Road narrowing

d) Traffic isand/ghost island

e) 30kph/20mph signsif appropriate

If the junction issignal controlled the gate should be set back from the junction.
Gatewayson links

Similar techniques to those at junctions are employed on links. One negative effect of thisisthat route
choiceis not strongly influenced, compared to siting the gateway at a junction.

Traffic management measures
Traffic management on links

Road closures and one-way streets are regarded as very much alast resort in terms of traffic calming as
they restrict the choice of routes availablefor local accesstraffic. However, they can be very effective
in removing through traffic. Problems may ariseif turning heads become used as parking aress.

If thelink istoo narrow to dlow the congtruction of aturning head aroad closure would be generally
inappropriate.

A number of measures are availableto create road closures for generd traffic while retaining access for
buses and/or cyclists. Raised or lowered cushions allow buses to pass unhindered, while the latter in
particular will prevent the passage of narrower vehicles. However, the bus gate cannot prevent the
passageof HGV's, and raised cushionsalow carsto passalbeit at areduced speed. Buseswith double-rear
axles are also affected by cushions.

Traffic management at junctions
In generd these measures al allow access for cyclists to be retained. Techniquesinclude local road

narrowing in the vicinity of the closure, the use of different surface materials, and adequate provision
of posts at the closure to prevent motorists driving across the islands.
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Traffic calming on main roads

Techniquesfor traffic calming main roadsare not aswell developed asfor 30kph areas. Changesin level
ontheseroadsareoften regarded asunacceptabl e, athough examplesdo exist. Without the option of using
vertica shifts, themost effective speed reducing measures areremoved from the traffic caming armoury,
lessening the potential for achieving slower traffic and reduced accidents.

Common techniques employed on main roads in urban areas include:

a) Road narrowing
b) Idlands
) Tree planting

Some schemesinclude the use of road humps, cushions or plateau. The latter may be used to provide
pedestrian crossing points. The use of rumble stripsin at least one scheme increased road noise to such
an extent that they were later removed®.

Thespaceprovided by road narrowinghasbeengeneraly usedtocreateparking baysandtowidenfootways.
Cycleways tend to beincluded in Continental schemes.

In Germany main road traffic calming is often carried out in cities as part of area-wide schemes. Main
roadsareclassified as50kph roadsand the secondary network as 30kph. Buslanesand measuresto alow
improved egress from bus stops into the main traffic stream have been included.

Thesuccessof mainroadtrafficca mingschemesseemstorevol vearound creating animproved pedestrian
environment rather than significantly reducing vehicle speeds. It is perhaps significant that schemes
in Eindhoven and Cologne have retained light controlled pedestrian crossings®.

Techniques used to control traffic by the use of traffic signals include holding back traffic on aradial
to avoid saturating downstream junctions. Applying thistechniqueto amain radia aspart of aarea-wide
traffic caming scheme could be used to reduce queuing within the calmed length of road. Physical speed
reducing measures would be required to prevent traffic from speeding up once the restraining effect of
the congestion was removed. |n addition, this technique may increase rat-running.

When signalled junctions are rdatively close together they may be linked to provide a"green wave' for
maintrafficmovements. Thislinkingmay alsobeusedtoachieveacam” driving speed of 40kph. Drivers
exceeding the linking speed would hit ared light and would have to wait for the other traffic to catch
up. Regular road users would soon realise the benefits of driving at the appropriate linking speed.

Appendix A includesanumber of examples of main road traffic caming schemesin several European
countries.
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5. EFFECTIVENESS OF TRAFFIC CALMING MEASURES

Speed reduction

Vertical shiftsin the carriageway have a greater impact on vehicle speeds than any other measure.
Provided that the humps or ramps are spaced sufficiently close together, an 85 percentile speed of less
than 30kph is achievable. Spacing should not be grester than 60m, and in general the height of the shift
should be 200mm. Rampswith ashallow gradient need to beplaced closer together than steeper gradients
to achieve the same effect. For example 1in 10 gradient ramps at 40m intervals have the same speed
reducing effect as 1 in 7 gradient ramps at 60m intervals’.

Other measures such aslaterd shifts, carriageway constrictions, roundabouts, small corner radii and
changesin priority have animpact on vehicle speeds, but the 85 percentile speed generally remainsabove
30kph, although average speeds may be below the 30kph threshol o,

Table 1 givesan indication of the relative speed reductions achievable from anumber of traffic caming

measures. The "before" situation refersto aroad with a 48kph sped limit.

Upper limit of
Maximum speed
(kph)

Before After

Upper limit of
85 percentile
speed (kph)
Before After

Range of
Average speed
(kph)

Before After

Vertical shiftsin the
carriageway

100 40

75 30

45-65 18-25

Lateral shiftsinthe
carriageway

100 65

75 45

45-65 22-35

Road narrowing to a
single lane

100 65

75 45

45-65 22-35

Roundabout

100 65

75 45

45-65 22-35

Road narrowing to a
reduced width

100 95

75 70

45-65 40-55

Centra idands

100 95

75 70

45-65 40-55

TABLE 1: EXPECTED SPEED REDUCTION EFFECT OF VARIOUS TRAFFIC
CALMING MEASURES
(Interpreted from the Devon County Council Traffic Calming Guidelines?)

A recent survey of 35 British calming schemes, with the magjority including vertical shiftsin the
carriageway, found that the average reduction in the 85 percentile speed was 16kph®.

V2016/31102
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52 Accident reduction

Theimpact of traffic calming schemes on accident levelsis generdly related to both the speed reducing
effect of the scheme, and on any reduction in traffic levels as a consequence of it. Slower vehicle speeds
not only reduce the accurrence of accidents, but also have a significant effect on their severity.

Overthepast tenyearspedestrianfatalitiesin West Germany havefalenfrom 6.2 per 100,000 population
to 2.3. This has been largely attributed to lower vehicle speeds in urban areas, primarily as a
consequence of heavy investment in traffic calming’. An overdl reduction in personal injury accidents
of 41% hasbeen achieved withthe Berlin M oabit scheme, with areductioninfatalitiesof 57%, and serious
injuries of 45%°.

A review of 600 traffic calming schemesin Denmark hasindicated that there has been areduction of 43%
in casualties compared with untreated areas.

53 Noisereduction

The noise reducing effect of traffic caming ismainly related to changesin traffic level s caused by the
scheme, for example the removal of rat-runners. However, the carriageway layout and surface materids
used may a so have an effect.

Experience has shown that reductionsin vehicle speed may also lead to reductions in noise, athough
excessive use of low gears and frequent accel eration and deceleration may increase noiselevels. Thusa
schemewith measuresthat alow the constant use of 3rd gear will result in lower noiselevelsthan amore
severe scheme that require frequent changesto 2nd gear. In this case the higher average speeds achieved
with theformer would have to betraded off againgt the higher noise of thelatter. Where speedshave been
reduced from 50 to 30kph, typical reductionsin noise levels of between 4-5 dBA have been measured®.

Where speed reductions of lessthan 10kph have been achieved, for exampleinvariousschemesin Danish
villages, there has been little impact on noise levels.

Rumblestripsareatraffic calming measurethat often cause problems because of noiseleves. It hasbeen
shown that granite setts result in noise levels between 3-5 dBA higher than smooth asphalt, even if
restricted to asmdl areaof carriageway such asin arumble strip. However if speeds are restricted to
below 20kph the differential is much reduced.

On roads with ahigh proportion of HGV traffic, noise problems may occur if road humps are used,
particularly if lorries are empty or only part loaded”.

V2016/31102 17 November 1992
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54 Air pollution

The effect of traffic calming on air pollution is similar to its effect on noise levels. Air pollution has
been shown to belesswhen vehicle peeds are at 30kph than at 50kph, however the style of driving hasa
greet impact upon this. Thus™cam” driving in 3rd geer resultsin lower Carbon Monoxide and Hydro Carbon
emissionsthan "aggressive” driving in 2nd gear. However, the same survey showed that Nitrogen Oxide
levelswere lower in the latter case’.

In Buxtehude, Germany, monitoring of vehicle emissions before and after the implementation of traffic

calmingindicated areductionin Carbon Dioxidelevel sof 20%, areductionin Hydrocarbonsof 10%anda
reduction in Nitrogen Oxide of 33%.

V2016/31102 17 November 1992
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6. PUBLIC CONSULTATION

6.1 Public consultation is an area that is sometimes neglected, however, it is perhaps one of the most
important techniques for achieving effective traffic calming. The key to successful traffic calming is
acceptance by thelocal community, and this can only be achieved by involving them in the preparation,
design and implementation of the scheme.

6.2 Conaultation at an early stage in the processis useful in determining the perceived problemsin an area,
and in defining the objectives of the scheme. Following on from this a second stage of the consultation
process may be used to seek local views on the proposed works and resolve any conflicts that may arise.

6.3 Forma consultations with such bodies as the Police, Fire and Ambulance services together with bus
operators and the statutory undertakers should aso be carried out. The emergency servicesin particular
may beopposedtoany schemethat will dow downtheir vehicles. Testsin Britainhaveshownthat eechroad
hump encountered adds six seconds to the journey time of afire engine®.

6.4 Theimportanceof public consultationisillustrated by theexampleof Ingolstadt in Germany whereit was
carried out at alate stage and generated considerable opposition to the proposed schemes. Shopkeepers
in particular werevery much against the proposas. However, oncetheinitial schemeswere completed it
became easier to "sell” further schemes as existing examples were available.

6.5 A smilar changein the public's attitudes to traffic calming isfound in the German town of Buxtehude.
Surveysbefore and after theimplementation of aschemefound 46% of car driversand 49% of residents
opposed to the project prior to its construction, and yet three yearslater 67% of car drivers and 76% of
residents were in favour®,

6.6 The public's perceptions of an area can be also changed by the introduction of traffic calming. In
particular the feeling that the environment is safer following the introduction of a scheme. Inthe
Danishtown of Vinderup surveysfound amarked changein the perceived safety of theroad: 80% of adult
pedestriansfdt safe afterwardscompared with 51% beforehand; smilarly 75% of cyclistisand 76% of car
driversfelt safe with the scheme compared with 17% and 56% respectively prior to the traffic calming
being carried out®.

6.7 IntheNetherlandsasurvey of some2000res dentsin\Woonervanfound that 84% of respondentssaidtheir
street was more pleasant to live in than before.

6.8 The attitude of driverstowards an areacan also be affected in that if a street gives the appearance of
aresdentia environment then drivers are more tolerant and careful of pedestrian activity within it.

V2016/31102 17 November 1992
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7.1

7.2

7.3

7.4

7. THE COST OF TRAFFIC CALMING

Thecost of traffic cdming measures varies considerably from country to country and schemeto scheme.
Where cons derabl eenvironmental measuresare used to complement the physical measuresthe cost rises
significantly. The original Dutch "Woonerf" required the reconstruction of the street and the removal
of kerbsandfootwaysto achieveacommon shared spaceand weretherefore very expensive, typicaly over
£25 per square metre of road in the mid 1980's”.

Anindication of traffic calming costs, based on mid-1980's prices, from a selection of schemesin the
Netherlandsand Germany, rangefromunder £1 per squaremetreof Sreet areatoover £100. The" standard”
traffic caming techniques such as plateau, gateways, junction trestments and planting fall into the £5-
20 per sguare metre range®.

InBritain Kent County Council quote pricesof £700-1,000 for asingleroad hump, including signing and
marking, but not lighting. Block paved ramped narrowsarequoted at £3,000for singleway and £5,000 for
two-way*.

Recent estimatesby L eedsCity Council for plateaurangefrom £6,000- 15,000 per measure, withtheformer
requiring no road narrowing or re-kerbing and being constructed in standard bitumen, while the more
expensve measure would include for re-paving and re-kerbing to narrow the road, and construction in
block paving or asphalt.

V2016/31102 17 November 1992
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8. CONCLUSIONS

8.1 The mogt effective traffic calming measuresfor reducing vehicle speeds involve vertical shiftsin the
carriageway suchasroad humps, plateaiand cushions. Thesemeasuresarevery dependent uponspacingfor
their effectiveness. At a spacing of 40-60m, 85 percentile speeds of less than 30kph may be achieved.

8.2 Other measuresmay be used in supporting roles such as road narrowing, chicanes, idands etc., however,
these measures are |ess effective in reducing speeds when used in isolation.

8.3 Studies have shown that traffic calming can reduce accident levels by up to 40%, and have asignificant
impact on reducing the severity of accidents. Air pollution can also be reduced, although detailed
information on thisis limited.

84 Noise reduction through traffic caming is mainly related to reductionsin traffic volumes, however the
type of measuresempl oyed may creste problemswith noiselevels. Theseareexacerbated if thereisahigh
proportion of HGV's.

8.5 Areawidetraffic caming schemesseek to camboth main roadsand residentia roads, however main road
traffic caming is till ardatively new concept, and information on thisislimited. Generally schemes
on main roads do not make use of verticd shifts, and therefore significant reductionsin vehicle speeds
are harder to achieve.

8.6 Inview of the shortage of published information on main road traffic calming it is recommended that
further studies should be undertaken into this area.

V2016/31102 17 November 1992
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APPENDIX A
EXAMPLES OF TRAFFIC CALMING ON MAIN ROADS
Borehamwood - Shenley Road (England)*

Anexperimental trafficcal mingschemehasbeenimplemented onthi sroad throughthetown centreof Borehamwood. The
road carriessome 18,000 vehicles per day. Conditionsfor pedestrians have been improved and vehicle speedsreduced.

Measuresinclude:

Road narrowing

Islands

Flat top humps used as pedestrian crossing points
Replacement of traffic lights by mini roundabouts

Buxtehude (Ger many)*?

Buxtehudei satownwithapopul ationof 30,000. Anarea-wideschemewasi mplementedin 1987 tocreateasd f-enforcing
speedlimit of 30kph. Thefina costworked out at £4.60 per squaremetre(includingfootways). Speedshavebeenreduced
to an 85 percentile vaue of dightly more than 30kph, however a"cadm” style of driving has been achieved. Accident
severity has been considerably reduced, though the number of light damage accidents has increased, together with the
number of accidentsinvolving cyclists. There has been amarked change in the attitude of both driversand residents
towards what vehicle speeds are acceptable in residential areas.

Measures used include;

Road narrowing

Speed tables

Raised crossings at junctions
Redesigned on-street parking

Cologne - Kalker Strasse (Germany)*

Kaker Strasseisamainradia road with intensive shopping, commercia and apartment uses. Following the opening of
anew radid road thetraffic function of Kalker Strasse has been downgraded. A one-way section has eiminated west-
bound through traffic such that it has been reduced from 27,000 vpd to 13,000. There has been some speed reduction,
especially during shopping hours, however accident trends have been disappointing.

Measuresinclude:

Road narrowing (18m to 7m)
One-way section

Parking provision

Loading lane

Tree planting

Light controlled pedestrian crossings
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Eindhoven - L eenderweg (Netherlands)*

Traffic calming on adjacent roads has forced rat-running traffic onto this main radial. Suburban shopping and
commercial activities occur along much of its length, together with housing. Traffic calming has succeeded in
moderating vehicle speeds, and made crossing easier for pedestriansat an overal cost of £320,000 for a0.5km length
of road.

Measures here include;

Road narrowing

Parallel service/parking road
Cycleways

Light controlled pedestrian crossings
Islands

Tree planting

Hellerup (Denmark)?

InHellerupamainroad carrying 20,000 vehiclesper day hasbeen calmed over alength of severd kilometres. Roadhumps
have not been used, however speeds have been reduced, athough safety problems apparently remain®.

Measures here include:
Road narrowing
Frequent pedestrian crossings

Offsets
Cycletrack

Ingolstadt (Germany)?

Main road calming here has been ineffective, in part due to the use of rumble strips which were later removed dueto
complaints about the noise.

Measures included:
Central islands
Pedestrian crossings protected by rumble strips

Tree planting
Bus stops organised so that buses using them would block the carriageway
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L angenfeld (Ger many)*?

Langenfeldisatown of about 50,000 inhabitants. Itsmain street carries about 10,000 motor vehicles per day together
withbusesand some3,000cycles. Speedshavebeenreduced tounder 40kphinthevicinity of thecushionsand conditions
for pedestrians have been improved, athough the specialy designed crossing places are not dwaysused. Parking in
defined on street spaces also helps to keep speeds down by interrupting the flow of traffic.

Traffic calming measures used to reinforce a 40kph speed limit are:

Road narrowing
Cushions
Raised junctions
Islands
Cyclelanes

Rennes - route de Nantes (France)*

Prior totraffic calming this 2 x 2 lane road carried 15,000 vehicles per day and acted as abarrier between housing on
one side and local facilities on the other. The scheme was completed in 1987 at a cost of 5.170M French francs.

Measuresinclude:

Road narrowing
Islands
Chicanes

Mini roundabout
Service road

Cycleway
Tree planting

Sower by Bridge (England)®
In 1987-88 the Ingtitute for Transport Studies at Leeds University carried out astudy on behaf of the Civic Trust into
traffic caming amain road through Sowerby Bridge, West Y orkshire, by acombination of traffic signals and other
measures. The maximum two way traffic flow recorded on this road was 1600 vehicles per hour.
The proposasinvolved forming traffic platoons outside the main shopping areausing traffic signals, and by careful
timing alow thetraffic through thetown so asto leave significant gapsfor pedestrian crossing movements. The design
of the platoon control was based on a running speed between control points of 30kph.
For avariety of reasons however, these proposal's have not been carried out.
Proposed measures included:

Signal control

Road narrowing
Speed tables
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Vinderup (Denmark)®®

Thethrough road inthissmall town hasbeen traffic calmed, leading to areduction in accidents of 50%, athough noise
levelsand air pollution remainunchanged. Rumblestripshave however been removed dueto complaintsfromresidents
about the noise. The scheme cost £0.8M in 1984/85. Resident drivers and those aged under 50 with small cars are
generaly in favour of the scheme, with non-resident drivers and those aged over 50 with large vehicles against.

Remaining measures include:

Pre-warning rumble strips
Road narrowing

Islands

Increased pedestrian crossings
Footway build-outs
Cycleways
Planting/landscaping

Wandsworth - St John's Hill (England)*

St John'sHill isabusy inner London Street with amixture of shopping and commercia usage. Twoway trafficflowson
thisroad exceed 2,000 vehiclesper hour inthemorning pesk. Theschemewascompletedin 1990 at acost of £440,000
excluding the cost of design and supervision.

Measuresinclude:

Road narrowing

Islands at pedestrian crossings
Parking bays

Ramped side road entrances
Tree planting
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