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Zone 30: urban residential areas

Summary

In Sustainable Safety, a road categorization has been chosen which concentrates through traffic on
motorways and other main roads. Residential areas have living, shopping, and work functions and
therefore cars are discouraged from driving through residential areas by setting a speed limit of 30
km/hour, and speed reducing measures such as speed bumps, road narrowing etc. On average the
number of injuries decreases by about 25% when a 50 km/hour residential area is redesigned as a
'Zone 30'. The Zones 30 also have a positive effect on the quality of life: there is less noise, crossing
the road is easier, and the emissions are less. According to the requirements of Sustainable Safety,
residential areas should be as big as possible, but 2 km* is the largest feasible area. A road structure
of the 'limited access' type is the most suitable for a 30-km/hour area.

What are residential areas?

Residential areas are contiguous areas with living, shopping, and work functions. According to the
Sustainable Safety principles, the only cars allowed are those going to or coming from addresses in
that area. Cars with a different destination should use those roads and streets that are meant for this
as much as possible. According to the road categorizing, these are distributor roads and urban and
rural main roads, with speed limits of 50 and 80 km/hour respectively, and the through-roads, usually
motorways and trunk roads with a speed limit of 100 or 120 km/hour. According to Sustainable Safety,
residential areas have a speed limit of 30 km/hour because collisions at speeds lower than 30 km/hour
rarely result in fatal crashes. Slow traffic (pedestrians, cyclists, and mopedists) and motor vehicles can
mix safely at this speed limit. The quality of life also improves (noise level, ease of crossing the road,
quantity of vehicle emissions).

Since 1983 it has been legally possible to introduce a 30-km/hour zone. The technological design was
originally published in the Manual for 30 km/hour measures (MoT, 1984). According to this layout,
quite a few measures per kilometre road length are necessary. In 1997, about 15% of the total length
of residential streets had been redesigned as Zones 30. By late 2002, the Start-up Programme
Sustainable Safety had in a short time increased this to 50%. However, the layout of the new 30-
km/hour zones is sober (Infopunt DV, 2000); there were only speed reducing measures at 'dangerous'
locations. Anyway, the sober layout is not the intended final situation but a transition situation. This is
to quickly install many Zones 30 at relatively low costs in order to speed up making the urban road
categorizing visible.

How safe are residential areas?

In 2002, there were 6,893 severe crashes, of which 348 were fatal. A third of these severe crashes
involved motor vehicles and cyclists or pedestrians. 21% of the severe urban crashes occurred in
residential streets, whereas these streets account for three quarters of the urban road length. The
residential streets are thus safer than the average urban street (0.034 versus 0.120 severe crashes
per kilometre road length in 2002) The difference is smaller when calculated per motor vehicle
kilometre, but the residential streets are still safer than the average urban street (0.174 versus 0.238
severe crashes per motor vehicle kilometre). In 2002 in the Zones 30, there were 254 severe crashes
registered as opposed to 1474 in all residential streets (see Table 1). If we assume that, in 2002, half
of all residential streets were situated in a Zone 30, it means that Zones 30 are nearly three times as
safe as the average residential street. This applies to the number of crashes per kilometre road length
(35% of those in residential streets) as well as per motor vehicle kilometre (34% of those in residential
streets). However, there are relatively more severe crashes between motor vehicles and cyclists or
pedestrians. The total urban share of this crash type was one-third, whereas in Zones 30 this was
nearly two-thirds (167 of the 254 severe crashes; see Table 1). This can be explained because of the
greater than average numbers of cyclists and pedestrians in Zones 30.
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Area Road length Fatal In-patient All severe A+B A+B
in km crashes crashes crashes per per million
kilometre | motor vehicle
A B A+B road length kilometre
Residential streets 42,845 60 1414 1474 0.034 0.174
(100%) (100%) (100%) (100%) (100%) (100%)
Zone 30 residential streets
(50% of residential street 21,423 13 241 254 0.012 0.060
length (50%) (21,7%) (17,0%) (17,2%) (35,3%) (34,5%)
Zone 30 residential streets,
only crash type 21,423 8 159 167 0.008 0.039
MV*CYC/PED (50%) (13,3%) (11,2%) (11,3%) (23,5%) (22,4%)
MV = motor vehicle; CYC = ; PED = pedestrian source: SWOV (VVR/WISDOM)

Table 1. Absolute numbers of severe crashes in residential street, per kilometre road length and per
motor vehicle kilometre in 2002. In brackets are the percentages in residential streets.

What is the safety effect of a 30-km/hour area?

The fact that 30 km/hour areas have a positive road safety effect has been shown in many Dutch and
foreign studies. The average number of injury crashes decreases by about 25% when a residential
area with a speed limit of 50 km/hour is redesigned as a Zone 30 (Elvik, 2001); the margin of this
average is more than 20%. Vis & Kaal (1993) found a decrease of 22% (with a margin of 13%) in the
number of injury crashes in 150 Dutch 30 km/hour areas. The large margins in crash reduction are
mainly the result of the large differences in the characteristics of the areas studied. These are
especially the size, the building density, the nature of the chosen speed reducing measures, and the
traffic volume.

How large can a residential area be?

According to the requirements of Sustainable Safety, residential areas should be 'as big as possible';
there is no exact indication. Their size depends on the structure and density of the road network,
geographical features often determine them. In practice, the size varies considerably, from 0.2 km? to
2 km?. For the quality of life (noise level, ease of crossing the road, amount of emission) it is not
justified to lead more than 5,000 motor vehicles per 24-hours through a 30 km/hour street. Large
areas can also comply with this by increasing the number of entries to the area to be proportional to
the area size (for example 2 entries for 0.2 km? and 16 for 2 kmz). In general there is the rule of, for a
Zone 30 larger than 2 km? it is no longer possible to keep the 24-hour traffic volumes at an acceptable
level. For a residential area larger than 1 km?, the surrounding roads will have (too) many motor
vehicles per hour. This will especially make it more difficult for pedestrians and cyclists to cross the
road

Which road structure is suitable for a residential area?

Traffic engineers usually make a distinction between three distinctive road structures for residential
areas: 1) a grid or lattice structure (Alexander, 1966), 2) a tree or organic structure (Reichow, 1959),
and 3) a mixed or 'limited access' structure (Marks, 1957); see Figure 1. According to Dijkstra (2000),
history teaches us that road safety in residential areas is best served by a system based on entry
limitations and speed; this is so in the case of the organic structure and the limited access. The quality
of life and accessibility are optimal in a grid system because the traffic is dispersed over many streets.
The construction and maintenance costs of the traffic structure are the most favourable for the 'limited
access' because of the short total road length in the area. If the features of these structure types are
totalized, the 'limited access' scores positively in all aspects (Dijkstra, 2000).

*

:

Figure 1. Traffic structures, (from left to right) grid or lattice, organic or tree, mixed or limited access.
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How can you keep out through traffic in an existing structure?

It is possible to keep through traffic out of a residential area by making direct routes impossible or
unattractive. Introducing detours can do this, or taking speed reducing measures, such as speed
bumps and narrowing or zigzagging the road axis. These ways of limiting car traffic may not hinder the
area's accessibility for cyclists and pedestrians. Extra short cuts and any priority regulating must
prevent delay along bicycle routes.

Does the driving time of emergency services and busses increase much?

Larger Zones 30 lead to longer driving times for emergency services and busses. An emergency
vehicle needs 11 seconds more in a 0.25 km? area, up to 31 seconds ina 2 km? area. A bus needs an
extra minute in a 0.7 km? area. All these extra driving times have been calculated in comparison with
an area the same size in a 50-km/hour area.

Do motorists really not drive faster than 30 km/hour?

During the initial period of the 'Zone 30" measure, speed measurements were conducted (Vis, 1991) in
areas that had been redesigned according to the Manual for 30 km/hour measures (MoT, 1984). The
driving speed of 85% of the motor vehicles then decreased to below the 35 km/hour. The Dutch Traffic
Safety Association 3VO (2004) has recently conducted measurements throughout the Netherlands in
dozens of 30 km/hour areas, among which the soberly designed areas. Only 14% of motor vehicles
drove slower than 30 km/hour, but the vast majority of the 85% did not drive faster than 45 km/hour.
According to a recent study in soberly designed areas (Steenaert, Overkamp & Kranenburg, 2004)
residents accepted that the speed was faster than 30 km/hour on some road segments if speed
reducing facilities had been positioned at intersections.

Is the speed bump necessary as speed limiter?

There regularly is a lot of criticism of the use of the 'classic' speed hump. Speed measurements have
shown that the 'classic' speed hump has the greatest effect of all speed reducing measures (Vis,
1991). For the time being, there is no good alternative for the speed hump so long as automatic speed
limiters are not commonplace. The actual designs and location of speed humps deviate sometimes,
anyway, from the design guidelines (CROW, 2002). A better application of these guidelines would be
able to prevent a lot of nuisance for residents and passers-by. Restraint is required when using the
speed reducing measures on the surrounding through-roads, especially at places where there is are
lot of crossing the road. Too many hindrances of the traffic flow on these through-roads can, after all,
lead to cars using roads and streets that were not meant for this.

How much do measures in residential areas cost?
SWOV has estimated the costs of soberly designed 30 km/hour areas at about €22,000 per kilometre.
This measure costs €86,000 per victim (deaths or in-patients) saved (Wesemann, 2000).

Conclusions and recommendations

A road categorizing has been chosen in Sustainable Safety that concentrates the cars driving through
on motorways and other main roads. Through traffic is kept out of the residential areas and slower
speeds are ensured, especially by speed reducing measures. The reduction of through traffic and
driving speeds are indispensable for a successful residential area. Both road safety and the quality of
life (noise level, being easy to cross the road, emission quantity) benefit. However, if a 30 km/hour
area is larger than 1 km?, it leads to a lot of traffic on the surrounding through-roads. We recommend
taking this into account by limiting Zones 30 to smaller than 1 km2, or by adapting surrounding roads,
especially their ease of crossing over. We also recommend a traffic structure using 'limited access' for
a Zone 30. This favours all aspects: road safety, quality of life, accessibility, and construction and
maintenance costs.

Publications and sources
(Mainly in Dutch; SWOV reports contain an English summary)

3VO (2004). Samenvatting van de meetresultaten. Notitie. 3VO, Huizen.

Alexander, C. (1966). A city is not a tree. In: Design, No 206, February 1966, pp 46-55.

CROW (2002). Richtlijn verkeersdrempels. Publicatie No. 172. CROW, Ede.

SWOV Fact sheet 3 © SWOV, Leidschendam, the Netherlands
September 2004
Reproduction is only permitted with due acknowledgement


http://www.rudi.net/bookshelf/classics/city/alexander/alexander1.shtml
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=crow+richtlijn+verkeersdrempels+25627&start=0

Dijkstra, A. (2000). Veiligheidsaspecten van verkeersvoorzieningen in stedelijke gebieden. R-2000-5.
SWOQV, Leidschendam.

Elvik, R. (2001). Area-wide urban traffic calming schemes; A meta-analysis of safety effects. In:
Accident Analysis and Prevention, 33, pp 327-336.

Infopunt DV (2000). Sobere inrichting van 30- en 60 km/u-gebieden. Infopunt Duurzaam Veilig
Verkeer, Ede.

Marks, H. (1957). Subdividing for traffic safety. In: Traffic Quarterly, July, pp. 308-325.

Minnen, J. van (1999). Geschikte grootte van verblijfsgebieden; Een theoretische studie met toetsing
aan praktijkervaringen. R-99-25. SWOV, Leidschendam.

Reichow, H.B. (1959). Die autogerechte Stadt; Ein Weg aus dem Verkehrs-Chaos. Otto Maier Verlag,
Ravensburg

Schagen, Ingrid van (2003)._Traffic calming schemes; Opportunities and implementation strategies.
R-2003-22. SWOV, Leidschendam.

Steenaert, C., Overkamp, D. & Kranenburg, A. (2004). Bestaat de ideale 30 km/h-wijk? Evaluatie van
twintig sober Duurzaam Veilig ingerichte 30 km/h-gebieden. Hoofdrapport. Ministerie van Verkeer en
Waterstaat. Adviesdienst Verkeer en Vervoer, Rotterdam.

Veeger, L. (2004). "Handhaaf de 30 km/u limiet". In: Algemeen Politieblad, nr. 7, pp. 20-21.

VenW (1984). Handboek 30 km/uur-maatregelen. Ministerie van Verkeer en Waterstaat, Den Haag.

Vis, A.A. (1991). Effecten van inrichting tot 30 km/uur zone in 15 experimentele gebieden; Een
evaluatiestudie op basis van integratie van resultaten uit verkeerskundige studies,
bewonersonderzoeken en een ongevallenanalyse. R-91-81. SWOV, Leidschendam.

Vis, A.A. & Kaal, I. (1993). De veiligheid van 30 km/uur-gebieden; Een analyse van letselongevallen in
151 heringerichte gebieden in Nederlandse gemeenten. R-93-17. SWOV, Leidschendam.

Wesemann, P. (2000). Verkeersveiligheidsanalyse van het concept-NVVP. Deel 2: Kosten- en
kosteneffectiviteit; Beschrijving en berekening per maatreqgel en toetsing aan financiéle
randvoorwaarden. D-2000-9ll. SWOV, Leidschendam.

SWOV Fact sheet 4 © SWOV, Leidschendam, the Netherlands
September 2004
Reproduction is only permitted with due acknowledgement


http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r20005&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=elvik+urban+traffic+calming+schemes+analysis+e108561&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=infopunt+sobere+inrichting+20000177&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=marks+traffic+quarterly&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9925&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9925&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r200322&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=avv+bestaat+twintig+sober&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=avv+bestaat+twintig+sober&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=ministerie+handboek+maatregelen&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9181+&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9181+&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9181+&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9317&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=r9317&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=d20009II&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=d20009II&start=0
http://cardweb.swov.nl/swov/website_uk_detail.html?Zoek=Zoek&display=1&pg=q&q=d20009II&start=0

	Summary
	What are residential areas?
	How safe are residential areas?
	What is the safety effect of a 30-km/hour area?
	How large can a residential area be?
	Which road structure is suitable for a residential area?
	How can you keep out through traffic in an existing structur
	Does the driving time of emergency services and busses incre
	Do motorists really not drive faster than 30 km/hour?
	Is the speed bump necessary as speed limiter?
	How much do measures in residential areas cost?
	Conclusions and recommendations
	Publications and sources
	(Mainly in Dutch; SWOV reports contain an English summary)


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


