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FOREWORD

Creating improved safety and access for pedestrians requires providing safe places for people to
walk, as well as implementing traffic control and design measures which allow for safer street
crossings. A study entitled "Evaluation of Pedestrian Facilities" involved evaluating various
types of pedestrian facilities and traffic control devices, including pedestrian crossing signs,
marked versus unmarked crosswalks, countdown pedestrian signals, illuminated pushbuttons,
automatic pedestrian detectors, and traffic calming devices such as curb extensions and raised
crosswalks. The study provided recommendations for adding sidewalks to new and existing
streets and for using marked crosswalks for uncontrolled locations. The "Evaluation of
Pedestrian Facilities" also included synthesis reports of both domestic and international
pedestrian safety research. There are five international pedestrian safety synthesis reports; this
document compiles the most relevant research from the United Kingdom.

This synthesis report should be of interest to State and local pedestrian and bicycle coordinators,
transportation engineers, planners, and researchers involved in the safety and design of
pedestrian facilities within the highway environment.

Woichud £ frsrte

Michael F. Trentacoste
Director, Office of Safety
Research and Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The U.S. Government assumes no liability for its contents or
use thereof. This report does not constitute a standard, specification, or regulation.

The U.S. Government does not endorse products or manufacturers. Trade and manufacturer’s
names appear in this report only because they are considered essential to the object of the
document.
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1. Introduction
1.1 Basis of report

The report has been compiled on the basis of the following:

- Literature search using Silverplatter CD-ROM data base held at the Transport Research
Laboratory (TRL) library;

- Mesting of UK technica experts hdd a the Department of the Environment, Transport and
the Regions (DETR);

- Conaultation with various academics and practitionersin loca government; and

- Review of rdevant literature from awide variety of sources, including literature search and
materia assembled over the past 5 years.

1.2 Purpose and scope of report

The am of this report isto give an overview of the issues regarding research, development, and
implementation of pedestrian facilities in the United Kingdom. It concentrates on the period 1993 to
1997.

The report covers many types of pedestrian facilities, the UK pedestrian safety record, as well as some
education and enforcement matters. The report provides an access document with adequate references
to dlow further investigation of specific areas, and some commentary on the research and
implementation.

The report concentrates on safety aspects of pedestrian facilities, rather than issues of pedestrian
convenience or promoting walking as amode of trangport. There are some inevitable overlaps and even
conflicts between pedestrian safety and convenience. These are addressed where necessary but the
emphadis of the report is on pedestrian facilities and pedestrian safety.

Pedestrian safety has long been a concern of centra government, loca government, and othersin the
United Kingdom. Over the past few years, particularly the period of this study, it has received gresater
attention partly because of the growing importance attached to promoting walking for transport,
environment, and hedth reasons, and aso because of concerns that whereas the UK road safety record
was generdly good, it isless satisfactory for pedestrians.

2. Pedestrian Safety in the United Kingdom
2.1 Casualty statistics

Road accidents and casudties are the conventiona means of ng safety. In Grezt Britain' in 1996,
there were 320,302 reported casualties of which 46,381 (14.5%) were pedestrians (DETR,19974).

The main source of published road accident data is Road Accidents Great

Britain, published annually. Consequently, npbst of the accident data
presented in this report are for Great Britain (not the United Kindgon) and
exclude Northern Ireland. In 1995 the total nunmber of road accidents in
Northern Ireland was 11, 725.



In certain areas and sub-groups pedestrians form a higher percentage of casudties. They make up
gpproximately onein three of al road users killed, some 20 percent of casudtiesin built-up aress, and
casudty rates for child pedestrians (particularly 11-13 years old) and elderly pedestrians are particularly
high. Details of pedestrian accident statistics are provided annudly in Road Accidents Great Britain
(DETR, 1997a). Commentaries on the pedestrian statistics and trends can be found in the background
paper the National Walking Strategy (DOT, 1996a), Lambert (1997) and, on child pedestrians,
O'Rellly (1994).

The GB pedestrian fatality rateis around 2.0 per 100,000 population. In 1994, the GB (and the UK)
rate was the eighth lowest when compared to other European Union member countries, and dmost the
same as the United States rate (2.2). Differences in exposure (the amount of walking) population
profile, moda split, and other factors may explain many of the differences and need to be taken into
account when making comparisons. The GB fatdity rate (all modes) is 6.4 per 100,000 population; this
isthe lowest overal in Europe (Sweden, 6.7: Netherlands, 8.5; and Finland, 9.5) and considerably
lower than some other countries (US, 15.6; Greece, 20.3; Portugal, 28.7) (DETR 1997a, Table 48).

There are significant regiond differences in pedestrian casudty rates within the United Kingdom. Wales
has the lowest rate (1.8 per 100,000) followed by England (2.0), Scotland (2.2), and Northern Ireland
2.7).

The number of GB pedestrian fatdities declined rapidly at the end of the second World War (1945) to
2063 in 1952, then rose during the 1960s to a peak of 3,153 in 1966, and then declined during the
1970s to 2,335 in 1976, with a steep decline from the late 1980s onwards. Each year since 1990 has
seen anew record low number of pedestrian fatdities. Tota pedestrian casudties have aso declined but
a acondderably lower rate from an average 1981-85 of 61,741 to 47,028 in 1996.

Cdculating pedestrian casualty ratesin relation to pedestrian exposure is difficult because adequate
pedestrian activity data are generdly lacking. A mgjor study in the United Kingdom (Ward et d, 1994)
did provide accident rates for arange of pedestrian environments and pedestrian groups. This found
that, for example, there were 411 casudties per 100 million km (61 million mi) walked or 66 casudties
per 100 million roads crossed.

Reported accidents — the "officid"road accident statistics, recorded by the police on STATS 19 forms
and collated by loca and central government — are known to underestimate the severity of pedestrian
injuries (Hopkin et a., 1993). Also, pedestrian accidents not involving avehicle (fals, trips, etc.) are not
classified as road accidents and are not reportable to the police. The number of footway fals by
pededtriansis hard to determine accurately but some loca authorities are now paying more for injury
compensation clams than they are spending on footway maintenance (Kindred Associations, 1995).
Accidents between pedestrians and cyclists are rarely reported, and some police forces instruct staff not
to record them.



2.2 National road safety targets
Targets for 2000

In 1987, nationd road casualty reduction targets were set by the Government. A "headline” target of a
one third reduction from the 1981-85 average was to be achieved by the year 2000. There were also
subsdiary targets for certain groups. Targets for pedestrians were to:

- reduce deaths by 40 percent
- reduce seriousinjuries by 40 percent
- reduce dl casudties by 35 percent

The targets were based on trends and projections, plus estimates of what might be achieved through
concerted efforts. To date the target for fatal pedestrian casualties has been

achieved (table 1 and figure 1 show casudlties during recent years). The DETR publishes an annud
review of road safety which includes progress towards targets (DETR, 1997b). The projection for the
period 1997-2001 for al road user casudtiesisfor adight fal in fatd and serious injuries and adight
risein dight injuries (DETR, 1997c¢ p26). Fallsin pedestrian casudties are likely to be outweighed by
risesin casudties to drivers and passengers.

Targets beyond 2000

Road safety targets for beyond the year 2000 are now being devised (PACTS 1995). It has been
suggested that there should be separate targets for fata/serious injuries and dight injuries; and that the
targets should relate to levels of exposure, particularly for pedestrians and cydlists. Some organi zations
have argued that measures of danger, such as vehicle speeds and modal

Table 1. UK Pedestrian and Car Casualties for 1981-1996

Pedestrian Pedestrian
Year Car Casualties | Casualties Fatalities

1981-85 143942 61741 1863
86 159178 60875 1841
87 159468 57453 1703
88 170705 58843 1753
89 184688 60080 1706
90 190558 60230 1694
91 179357 53992 1496
92 185645 51587 1347
93 187457 48098 1241
9 195109 48653 1124
95 193992 47029 1038

96 205277 46381 997
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split, should be included in the targets in addition to casudty numbers. At this stage (early 1998), the
new targets are, at least publicly, yet to be decided. However, the Government has announced that new
targets will be adopted for the period 2000-2010 and that these will include a headline target and
subsdiary targets for different severities (LTT 1997).

23 Explaining the trends

Describing changes in accident numbers and trends is rdatively straightforward. It isfar more difficult to
say, with hard evidence, the reasons for the reduction in casudty numbers and equaly difficult to say
whether declining accidents signify improvements in road safety in a broader sense.

All road users

Commenting on thefal in al accident numbers compared to the 1981-85 basdine (figure 2), the DETR
dates:

"It is not possible to say with certainty why most casudty rates and numbers have reduced. There are
many factorsin play, but it islikely that the principd reasons are:

exposure : people are walking, cycling and motorcycling less, so the number of casudtiesis
fdling. The number of car occupant dight injuriesisrising at least partly because of the increase
in treffic;

safer cars: because cars are more robustly constructed and seat belt wearing rates have risen,
car casudties are less savere;

safer roads : new road congtruction and loca safety measures (e.g., traffic cdming) have
contributed to preventing accidents and reducing casudty severity;

anti drink drive: the number of fatal accidentsin which an involved driver had been drinking
over thelimit has fallen by 57 percent since the basdline;

changing attitudes: thereis|esstolerance of road accidents than there was. In 1987, when the
target was s, there was deep concern about public acceptance of road casudties. " (DETR,
1997b p5)

Pedestrians

Over the period of 30 years, there has been amgor shift from walk trips to car trips and this has
accelerated over the past few years as car ownership has increased. The average distance walked
declined by 18 percent between the 1981-85 basdline and 1995 (DETR 1997¢) (figure 3). There has
been a particularly large decline in walking by children, one of the pedestrian groups with the highest
casualty rate. There has al'so been increased concern about persona security, and it is possible that this
has reduced walk journeys after dark, which would also tend to have a disproportionate effect on
accident numbers. Demographic changes aso need to be considered. "It is not clear that the rate [per
100,000 km walked] of pedestrian casudties has fdlen, and an upturn in serious injuries to child
pedestrians since 1993 suggests that, for this subgroup, therisk isincreasing.” (DETR, 1997c¢ pl11)
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Accident causation

Ninety-five percent of pedestrian casuaties occur on "built-up” roads — defined as roads with a speed
limit of 64 kmvh (40 mi/h) or less. Mogt of these have a48 kmvh (30 mi/h) limit. Severd research
projects have attempted to address the fundamenta question of why accidents occur, including
pedestrian accidents. These include Carsten et d (1989) — al road users; Lawson (1990) — child
pedestrians; and Davies and Winnett (1993) — dl pedestrians.

Among the common factorsidentified by these sudies were:
- Theordinariness of the circumstances leading to the accident.
- Thedriversdmost dways consdered the pedestrian to be at faullt.
- Vehicle or road defects were rarely a significant cause or contributory factor.
- Consumption of acohol by drivers and pedestrians.
- Masking of pedestrians by parked or Sationary vehicles.

Conclusions that are drawn from these and other studies are that ordinary speeds and the 48 kmvh (30
mi/h) speed limit are often too high for pedestrian safety and that it is unredlistic to expect child
pedestrians to observe the same standards of traffic behaviour as adult road users. More fundamental
assessments of society's propendity for accidents — inevitable results of its willingness to accept a
certain amount of risk — are provided by Adams (1985).

24 Promoting walking and pedestrian safety

The issue of pedestrian safety has been given anew significance in the past 5 years because of increased
concern about congestion and the environmentd effects of traffic. Variousinfluentia reports have
addressed thisincluding that of the Roya Commission on Environmenta Pollution (1994) which cdled
for pedestrian fatality rates to be reduced from 2.2 to 1.5 by 2000. National land-use planning policy
now requires that new developments are located o that they are accessible to pedestrians (DOE and
DQT, 1994). The UK government, in cooperation with other agencies and voluntary bodiesis currently
drawing up a Nationd Waking Strategy intended to hat and possibly reverse the decline in the amount
of journeys waked, as part of an integrated transport policy. Some loca authorities have dready
devised walking strategies for their areas. A comprehensive walking strategy has been drawn up for
London (London Planning Advisory Council, 1996) dthough this does not dedl in detail with the safety
of pedestrian facilities (figures4 and 5).

The decline in children walking to schoal is particularly relevant. Although few accidents occur on the
journey to and from schoal, parents regularly cite traffic danger as the main reason for not alowing their
children to wak (or cycle) to school. Perception of danger is difficult to measure and even harder to
reliably compare over time or between places and individuas. However, it is probably true to say that
the ordinary person in the street would not agreed with the professond's view that the UK's roads are
now safer for pedestrians. Thereis some policy tension between targets to reduce road accidents and
policies to encourage walking (and other sustainable but vulnerable modes such as cycling).



Source: National Travel Survey 1993/1995 (Excludes journeys under one
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Although the United Kingdom probably has as much walking as most other comparable countries, and a
lower pededtrian fatdity rate than mogt, there is still some concern that more walking may lead to more
casudties. "It would not be sensible to encourage people to wak more if thisled to more casudties.
(Lambert, 1997). Increased amounts of walking may lead to more pedestrian casudties but there are
likely to be offsetting reductions, particularly if increased walking is at the expense of trips made by other
modes and resultsin changesin journey lengths and patterns. The experience of citiessuch as York,
which have achieved their casudty reduction targets while promoting walking and cycling, suggest that a
smple comparison of casudty rates per 100,000 km is mideading (White, 1994).

This issue was addressed by the House of Commons Transport Committee (19964) in its report on road
safety for vulnerable road users. It concluded that both safety and use should be promoted and that
there should be grester emphasis on reducing the dangers to pedestrians and cyclists and not restricting
their movement. (For the Government's response, see House of Commons Trangport Committee,
1996b.)

2.5 Child and elderly pedestrians

Whilst the UK pedestrian casudty rate of 2 per 100,000 pop islow, therate for child pedestriansis
acknowledged to be higher than in most other European countries: 1.3 fatdities per 100,000 children,
nearly one third higher than the European Community average (Lambert 1997). The child pedestrian
accident problem isaddressed in DETR (1997¢) and in section 9 of thisreport. A detailed study was
undertaken by Lawson (1990). The causes of child pedestrian accidents are also analysed by Lynam
and Harland (1992) and O'Rellly (1994). The higher rate of child pedestrian accidents amongst poorer
families has dso been recently investigated (Chrigtie, 1995).

The DETR has recently revised its strategy for improving child pedestrian safety. In remarkably plain
terms, it states that, from now on, more respongbility will be placed on driversto avoid accidents with
children (DOT, 1996b).

Elderly pedestrians are dso acknowledged to be at a higher risk than average; these over 60 years old
make up only one fifth of the population yet hdf of dl pededtrian fatdities.

2.6 Conclusion

Pedestrian casuaties are declining but so is the amount of walking. Whether pedestrians perceive
improvements in their safety is not clear. A common perspective seems to be that, as the roads get
busier with motorized traffic, with higher speeds and acceleration, safety is reduced.

3. Overview of Accident Countermeasures and Safety Programs

3.1 Policies and priorities

The DETR carried out amgor review of road safety policy in the mid-1980s (DOT, 19874). Thisled
to the adoption of nationd road safety targets — notably the one third reduction in accidents



by the year 2000 — and along-term program of measures. Asaresult, loca highway authorities are
required to draw up aroad safety plan and periodicaly update it. The DETR produces road safety
reports (DOT, 1995a; DETR, 1997b and DETR, 1997¢), outlining objectives, priorities, policy,
research, and performance againgt targets. The more detailed document (DETR, 1997¢) examines each
road user group and relevant safety measures separately.

Initslatest review (DETR, 1997b), the main problems are summarized as.

- Excessive and ingppropriate speed.
- Drinking and driving.

- Novicedrivers.

- Protecting vulnerable road users.

- Reducing dight injuries.

Topics relating to safety of pedestrians, that have received new or increased DETR attention over the
past 5 years include the following:

- Speed reduction publicity campaigns.

- Trdfic cdming.

- 32km/h (20 mi/h) zones.

- Speed enforcement cameras.

- Child pededrian safety.

- New forms of sgna-controlled pedestrian crossings.

Pedestrian safety issues that have been highlighted or implemented by other safety interests, such asloca
highway authorities or non-government organizations (NGOSs) include:

- Lower speed limits.

- Increased driver respongbility.
- Sdaferoutesto schoals.

- Road danger reduction.

- SAfey audit.

- Urban safety management.

- Traffic reduction.

The common denominator for most of the public sector road safety work over this period has been
attention to speed. (The motor industry has concentrated its efforts on protecting occupantsin
increasingly high-performance vehicles (Mackay, 1994).) Speed limits are commonly exceeded. The
nationd road traffic speed surveys regularly show that a mgority of motor vehicles exceed speed limits.
For example, 70 percent of cars, 70 percent of light vans (<3.5 tonnes gross weight) and at least 46
percent of heavy goods vehicles exceed the 48 knvh (30 mi/h) urban speed limit (DOT, 1996¢).

Whilst speed is by no means the only causal factor in accidents (pedestrian or otherwise), excessive
speed has been shown to be a contributory factor in a high percentage of accidents, and islikely to lead
to more serious injuries if an accident occurs.



The booklet Killing Speed, Saving Lives (DOT, 1992a) summarized much of the research into speed
undertaken by the TRL, outlined Government priorities for further research, and a series of measuresto
reduce excessive speed.

During the 1990s, emphasis has shifted from localized trestment of accident "blackspots' to areaor
route trestment, often involving traffic caming and speed reduction. This aso reflects the Urban Safety
Management approach set out in the Indtitution of Highways and Trangportation's guideines (IHT,
1990).

3.2 Evaluating accident countermeasures

As noted in section 2, pedestrian accidents have declined sharply over the past 5 years. However,
establishing causes and effectsis not easy. As noted earlier, the amount of pedestrian activity had dso
declined sharply. In addition, the evaluation of the accident reduction effects from specific
countermeasures has rarely been rigorous, partly because of practicd difficulties. The typicd method
consists of acomparison of reported accidents (or casudties) for 3 years before and after the scheme.
It rarely includes the known confounding factors such as changesin traffic flow, changesin traffic
composition (particularly pedestrian flows), background trends in accident numbers, regression to mean
effects, adaptive behaviour by vulnerable road users or more controversid aspects such as accident
migration. Elvik (1997), reviewing United Kingdom and other accident studies, found that very few
alowed for these factors; he aso found that when they were taken into account, little or no accident
reduction benefit could be directly attributed to the countermeasure. Elvik's work supports the earlier
work of Adams (1985) and others, suggesting a trade-off between safety and performance. To
compound the problem of evauation, no work gppears to have been done to show how the (claimed)
accident savings from particular schemes or program relate to the overdl changesin accident numbers.
Accident countermeasures can alter the relaive convenience and the balance of risks between user
groups, but it is more difficult to prove cause and effect or conclusive accident savings.

3.3  Road danger reduction

Although there is widespread agreement that road safety should be improved and casudties reduced,
there are disagreements over policies and priorities. The conventional approach has been criticized for
concentrating exclusively on reducing accident numbers (the bottom line), if necessary by removing or
redricting vulnerable road users, while ignoring the dangers (fast moving motor vehicles) which cause the
accidents. This has resulted in the establishment of the Road Danger Reduction Forum supported by
severd locd authorities, such as Leeds and Y ork, and environmenta organizations (Davis, 1993). The
Forum favors measures such as lower speed limits, greater legd respongbility for drivers towards
vulnerable road users, and promotion of benign modes of trangport (waking, cycling, and public
trangport). Some of these policies, such as promoting waking and cydling, are now aso Government
policies. However, the centrd thrust of the Government's road safety policy is casudty reduction, and it
remains to be seen to what degree road danger reduction issues will be integrated with road safety

strategy.



4. Overview of Pedestrian Facilities
4.1 Planning and design

Pedestrian facilities have typically been provided as part of road schemes, or in response to accident
problems, or for amenity or economic reasons— usudly in town centers. Pedestrians have rarely been
catered for astraffic, i.e., their needs assessed and provided for in terms of journey origins, destinations,
desrelines, flows, and levels of service,

Thereis no comprehensive manua on pedestrian facilities for the United Kingdom (although guidelines
are currently being produced under the auspices of the IHT). Initid reference points are Transport in
the Urban Environment (IHT, 1997), Design Manual for Roads and Bridges (DOT, 1995b) and
Design Bulletin 32 Layout of Roads in Residential Areas (DOE and DOT, 1992).

All sgnificant new highway schemes, including pedestrian facility schemes, are now supposed to be
checked at gppropriate design stages by an independent safety audit. The revised safety audit guidelines
(IHT, 1996) place grester emphasis on the safety of vulnerable road users and recommend auditors
mentally and physicaly walk the scheme to thoroughly consider it from a pedestrian safety perspective.
Safety audit is now well established within the design procedures of UK highway authorities and, from a
safety perspective, is considered very beneficid. However, the procedures are narrowly focused and, if
applied overzedloudy, or inisolation, can over-ride broader objectives, such as pedestrian convenience
and overdl trangport policy and urban design objectives.

4.2 Types of pedestrian crossings
The principle types of pedestrian crossings in the United Kingdom are as follows:
(& Midblock Crossings Without Signd Control (Crosswvaks)

Zebra crossing. Indicated by black and white bands painted on the carriageway. Pedestrians
on the crossing have priority over vehicles

Pedestrian refuge island. Condsts of kerbing, bollards and sgnsin the center of the
carriageway, enabling pedestrians to cross more eadily, in two stages. No pedestrian priority.

Curb build-out. Congsts of curbing, bollards, and signs at the edge of the carriageway,
reducing the crossing width and making pedestrians more visible to drivers. No pedestrian

priority.

Flat-top road hump. A hump usudly 75 to 100 mm high designed to reduce vehicle speeds
and to enable pedestrians to cross on the level (at grade). No pedestrian priority. The
photographs that comprise figure 6 illugtrate these features.



Figure 6. Examples of pedestrian facilities in the United Kingdom including
zebra crossing, curb build-out, flat-top speed hump, and refuge island.



(b) Midblock Crossings With Signa Control

Pelican crossing. Pededtrian light controlled crossing. Activated by pedestrian pushing the
button. A "red/green man" signd on far Sde of the carriageway shows pedestrian when to cross.

Puffin crossing. Pedestrian User-Friendly intelligent crossing. Also activated by the pedestrian
pushing a button. Intended as a replacement for the Pelican, it monitors the presence of
pedestrians waiting and crossing and lengthens or shortens the crossing time accordingly. The
"red/ green man" signd islocated on the near Sde to the pedestrian.

Toucan crossing. "Two can cross.” Similar to the Pelican and the Puffin but shared with
bicycles. (Seefigures7 and 8)

(¢) Pededtrian Phase a Traffic Signds
A "red/ green man" signd on far side of the carriageway shows pedestrian when to cross.
Activated by pedestrian pushing the button.

Further details on the above crossings are given in the sections thet follow.
4.3  Assessment framework for pedestrian crossings

Officid guidance on whether a pedestrian crossng should be provided and, if so, what sort

of crossing is mogt suitable, is contained in Loca Trangport Note 1/95 (DOT, 1995c¢). This
recommends use of an assessment framework. The site should be surveyed approximately 50 m
ether sde of the proposed crossing point and dl relevant information recorded, including:

- Carriageway and footway type and width.

- Surroundings.

- Vehicular/pedestian flow and composition.

- Average crossing time and dificulty of crossng.
- Road accidents.

The crossing options should then be assessed againg the relevant factors which are likely to
indude:

- Difficulty in crossing.

- Pesk hour vehicle delay.
- Cariageway capecity.

- Vehicle speeds.

- Locd representations.

- Cost.

LTN 1/95 introduced a more comprehensive and flexible assessment procedure than was previoudy
required (DOT, 1987h). It replaces the PV2 criterion where P = pedestrian flow and



Figure7. Signal hardware and pressure sensitive mat at experimental Puffin Crossing.
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Figure 8. Pedestrians using Puffin Crossing.



V = vehidle flow: the genera rule was tha a Pdlican crossing should only beingtaled if Pv2 >1 x 108
(dthough other factors, such as proximity to a school or hospital, could be taken into account if the Pv?
criterion was not met). Although now officially superseded, PV? remainsin day-to-day use and
comparison of the methodsis interesting.

The planning, design, and ingtallation of pedestrian crossings are prescribed in Loca Transport Note
2/95 (DOT, 1995d). Thiscoversdl types of at-grade crossing, including pedestrian refuges, Zebra
crossings, and various types of sgnal-controlled crossngs. Adviceis given in reation to the proximity of
junctions, school crossing patrols, vishility, crossing width, guard railing, crossing gpproach, surfaces,
disabled pededtrians, lighting, Signing, bus stops, and street furniture. Under the Road Traffic Regulation
Act 1984, it isno longer necessary for loca highway authorities to obtain gpprova from the Government
for ingdlation or remova of a pedestrian crossngs. However, they should consult locally and inform the
DETR.

4.4 Relative safety of crossings

It has been shown that providing a pedestrian crossing does not necessarily reduce pedestrian casudlties,
partly because the crossng may cause changesin levels and type of pededirian activity. Smilarly, itis
not possible to say that one type of crossing is safer than another. "Each type has advantages and
disadvantages, the type chosen should be appropriate to the circumstances of the site and the demands
and behaviour of the road users.” (DOT, 1995¢)

5. Pedestrian Crossings without Signal Control (Crosswalks)
5.1 Zebra crossings

Zebra crossings were introduced in their current design in the 1950s and are il in widespread usein
the United Kingdom. They are indicated by black and white bands painted on the surface of the
carriageway. Since 1971 zigzag lines have been painted upstream and downstream of Zebra crossngs
to dert driversto the crossing and prohibit overtaking and parking close to the crossing. There may or
may not be a pedestrian refuge at the mid point on the crossing.

(Seefigure9.)

Drivers are required, under the Highway Code, to stop for pedestrians on Zebra crossings. Legdly,
pedestrians have to establish precedence by standing on the crossing. UK drivers often aso stop when
they see a pedestrian waiting to cross— something that does not appear to happen at Zebra crossings
in other countries.

Over the past 10 years, many Zebra crossings have been replaced by Pelican crossings (Signa contral),
and new crossings tend to be Pelicans rather than Zebras. There is now an estimated 9,000-10,000
Zebra crossings in the United Kingdom, down from 13,000 in 1981. The reason for this and the
research basis are discussed below.



Figure 9. Typical zebra crossing in the United Kingdom.



"Thereislittle difference in the average rate of persond injury accidents a Zebra and signd-controlled
types. Atindividua stes, however, the type of crossng selected may have considerable effect on the
future accident record.” (DOT, 1995c).

Broadly speaking, Zebra crossings are consdered inappropriate on high speed or high motor traffic flow
roads, particularly multi-lane roads. The DETR guidance recommends that Zebras should not be
installed on roads where 85 percentile speed is greater than 56.35 krmvh (35 mi/h).

Since 1991 Zebra crossings can be raised, i.e. combined with a flat-top road hump, to produce a
humped Zebra. This makesit easier for pedestrians with pushchairs, trolleys, whedlchairs, etc. to cross
and helps to reduce motor vehicle speeds and emphasizes that drivers should give way to pedestrians
crossng. However, the number of such crossingsis ill smal.

Zebra crossings generaly cause far less delay to pedestrians than Pelican crossings (Hunt, 1997). They
are condderably chegper to ingdl and maintain than sgnd-controlled crossngs. However,

there has been atendency for traffic engineers to replace Zebras with Pelicans and to choose Pelicans
rather than Zebras when ingtaling new pedestrian crossings. Thisis because of a number of factors.
Firgly, astraffic flows have risen, there has been a considerable increase in the number of sgna-
controlled junctions and UTC systems. Signd-controlled pedestrian crossings (i.e., Pelicans) are seen as
more gppropriate in this environment, on the assumption that drivers are concentrating on sgnasto
indicate stop rather than other visua cues. Secondly, where pedestrian demand is heavy, Pdlican
crossings alow motorized traffic to continue to flow. Thirdly, there is sometimes a perception, by both
public and engineers, that Pelicans are safer and better than Zebras because drivers are controlled by
sggnds rather than using ther discretion.

When accidents have occurred at Zebra crossings, there has been atendency to replace the Zebrawith
aPdican in the hope that thiswill solve the problem. It certainly demonstrates that something has been
done but it does not necessarily improve safety (or convenience) for pedestrians.

There are Some signs that the Zebramay be making a come-back, particularly within traffic camed
areas, because Zebra crossngs give pedestrians greater priority and are less visudly intrusive and less
expendve. Also, itisargued that Pelican crossngs encourage the driver to look for sgnals and not for
pedestrians and that this can have a detrimentd effect on pedestrian safety.

Edinburgh has recently ingtaled three Zebra crossings on arms of three busy roundabouts in the city
center (George Street). Pedestrian flows are high. These are the first Zebra crossingsto beingalled in
Edinburgh for 30 years. The reasons for ingtaling Zebras were that they gave greeter priority to
pedestrians and reduced pedestrian delay; aso that Pelican crossings would have been difficult to ingtall
in these locations. The performance of the Zebras, in terms of safety, delay, etc., will be monitored.
Initid reports from officersindicate that they are working well and that, when motor vehicle queues build
up, pedestrians stop to alow the vehicles to proceed, an interesting reversd of the usua priority.



Y ork, another UK city known for promoting walking and pedestrian safety, has aso begun to reverse its
earlier policy of replacing Zebra crossngs with Pelicans. This was being done to integrate pedestrian
crossings with the UTC system, in order to reduce vehicle delay. Two humped Zebra crossings have
recently been ingtaled, partly because they give pedestrians greater priority and also because, being
congderably cheagper than Pdlican crossings, they can be ingaled more widdly. Zebra crossings have
aso recently been ingaled in Norwich.

5.2 Pedestrian refuges

Since 1990 there has been a dramatic increase in the ingtalation of refuge idands, particularly pedestrian
refuges. (Locd highway authorities dready had powers under the Highways Acts to ingdl refugesto
assist pedestrians, but the 1991 Traffic Caming Regulations permitted them to dso ingal refuges for
non-pedestrian purposes.) Thisincrease has been due to efforts to reduce pedestrian casudties and to
assist pedestrians to cross roads on which traffic has grown substantially. Pedestrian refuges have dso
formed part of traffic cdming schemes and locd safety schemes designed to provide greater separation
between oncoming vehicles and to reduce overtaking accidents. However, to alarge extent, pedestrian
refuges have been ingtdled in preference to other traffic caming and road safety measures because they
are easy to inddl. They do not require a Traffic Regulation Order, and there is no requirement to consult
the public or others before ingdling. They require less Sgning and are generdly less controversd or
congtrained by regulations than road humps. There has been a tendency, therefore, to ingal traffic
idands and pedestrian refuges in response to percelved needs to do something.

Pedestrian refuges can provide a series of crossing points along aroad where it would be impracticd to

ingall Zebras or Pelicans a each crossing location. The minimum recommended width (across the road)

for arefugeis 1.2 m, but 2 m is preferred to accommodate wheelchairs, pushchairs, and cycles. Where
pedestrian flows are high, this may need to be increased, athough in such cases another form of crossng
(Zebraor Pelican) may be more appropriate.

Detailed research into the effects of ingtdling pedestrian refuges was undertaken by Thompson et d
(1990) in Nottingham. A survey of 32 sites showed significant decreases (p<0.1) in 85 percentile speed
a 9 stes and sgnificant increases in speed a 4 Stes (athough all increases were a one scheme).
Somewhat surprisingly no relationship was found between the resdud width of the road (between 3 m
and 4.5 m) and the proportion of vehicles exceeding the 48 km/h (30 mi/h) speed limit. Although the
schemes were introduced to improve pedestrian safety, there was adight increase in pedestrian
accidents. Thiswas presumably caused by an increase in pedestrian activity but this agpect was not
measured nor were traffic flows. Regarding the change in accidents of dl types, "a datidticdly sgnificant
reduction was only achieved a two of the schemes. In addition, the reduction in accidents at al of the
schemes combined was not significant when compared to accident control data.” Residents perceived
that pedestrians safety had improved (which is quite compatible with increased accident numbers if
pedestrian activity increased) but perceived that safety for pedal cyclists and drivers was reduced.

Research into the effects of road narrowings, including pedestrian refuges, was carried out because of
concerns about effects on pedd cyclist safety (Davies et d, 1997). Thisfound that



athough there appeared to be a rdationship between motor vehicle speed and carriageway width, other
factors, such astraffic flows, pedd cycle flows, and congestion, were probably more significant than
width in influencing speed.

Overall, it seems that pedestrian refuges ass st pedestrians to cross roads more easily, with less delay
and greater perceived safety. However, vehicle speeds are not necessarily reduced and pedestrian
accidents may not reduce if pedestrian activity increases. There may aso be adverse effects such as
parking problems and problems for pedd cyclists. Unfortunately, as with so much road safety
engineering research, the studies do not include exposure data so an overall assessment of the safety
benefitsis difficult to obtain. It may well be that pedestrian refuges do have greater safety benefits for
pedestrians than the Nottingham accident dataimply.

5.3 Curb build-outs

Curb build-outs may be used in isolation or in conjunction with other measures such as Zebra crossngs
or pededtrian refuges. They increase the prominence of pedestrians, particularly if there is curb-side
parking, and reduce the crossng width. A study of an early scheme in Nottingham (Thompson and
Heydon, 1991) where pedestrians were often masked by parked vehicles, found areduction in average
pedestrian accidents from 4.7 per year to 1 per year. The build-out extended 2.5 m into the carriageway
and included subgtantia lengths of guard rall.

Most build-outs away from parked vehicles are consderably narrower, usudly less than 1 m (3.28 ft)
into the carriageway. As build-outs are often part of more comprehensive measures, specific evauation
of build-outs in isolation has been limited. Aswith pedestrian refuge idands, build-outs can cause
concern to cyclists who are forced closer to motor vehicles.

5.4  Flat-top road hump

Many traffic cdming schemes have been introduced in the United Kingdom in the past 5 years. These
often include flat top road humps which make crossing more convenient for pedestrians and potentialy
safer by concentrating pedestrian crossing movements, particularly when parked cars may mask children
crossing. They may be used in conjunction with curb build-outs. Flat-top road humps, like pedestrian
refuge idands, give no precedence to pedestrians over vehicles. However, unlike the Stuation at refuges,
drivers often give way to pedestrians as if they were approaching a Zebra crossing. Thisis because
vehicles need to dow down for the road hump. It ismore likely to happen where traffic is queuing and
the number of pededtrians crossing is high. These schemes have been criticized for introducing
ambiguity: some pedestrians behave as if they have some legd priority and while some drivers give way,
by no means dl do so. However, they are generdly successful in thet they provide pedestrians with safer
crossing locations that are easer to use (particularly for those pedestrians with push-chairs (buggies),
shopping trolleys, or wheelchairs) and reduce pedestrian delay.

Since the Road Humps Regulations 1996, loca highway authoritiesin England have been permitted to
ingal road humps without a prior speed reducing feature, dthough DETR generdly advise againgt doing
0.



6. Pedestrian Crossings with Signal Control
6.1 Pelican crossings

The main type of independent or stand-alone signal-controlled pedestrian crossing in the United
Kingdom is the Pelican crossing which was introduced in 1969. In 1979 loca authorities were permitted
to ingal Pelicans without specid authorization from the DOT. Mgor changes were introduced in the
1987 Pdlican Crossing Regulations. (DOT, 1991). Since 1979, Pelican crossings have been widely
introduced and estimated to be more than 11,000 Pelican crossings in the United Kingdom (Hunt and
Lyons, 1997).

The Pelican crossing has afar-sde red man/green man signal aspect. Pedestrians register a demand at
the push-button and approaching traffic is monitored, usualy by microwave detectors. Towards the end
of the pedestrian crossing phase, the green man changes from congtant to flashing. Thereis athree-
agpect Sgna head to control vehidles, including a flashing amber phase which permits driversto go if all
pedestrians have cleared the crossing. For pedestrians, however, the red/green man is advisory only;
there is no offense of jay walking, or equivaent, in the United Kingdom. Modern Pdlican crossings are
now Vehicle Actuated, i.e., they monitor approaching vehicles and recall the pedestrian phase more
quickly if there are no vehicles gpproaching. However, substantial numbers of Fixed Time Pdlican
crossings remain in operation.

As noted earlier, the criteriafor deciding if and what type of crossing should be provided is set out in
LTN 1/95. Theingdlation of a Pelican (or other type of crossing) will not necessarily reduce pedestrian
accidents. It may even result in some increase in pedestrian accidents because of increased pedestrian
activity or other factors. Studies have attempted to find relationships between accident rates and levels
of pedestrian and vehicle flow. A recent study (CSS, 1997), however, found no correlation.

6.2 Puffin crossings

During the 1990s the DOT has been sponsoring experiments with other types of signa-controlled
crossing, paticularly the Puffin and the Toucan (below). The Puffin crossing isintended as a replacement
for the Pdlican.

The need to develop improved pedestrian crossings, and the research program, is described by Billings
and Walsh (1991). The Puffin has been developed in response to shortcomings of the Pelican, namely

- Inadequate time for dow pedestrians to cross.

- Stressful and confusing nature of flashing green man.

- Unnecessary delay to vehicles when pedestrians push the button but are able to cross before
the green man shows; adso when pedestrians complete the crossing early.

- Excessveddaysfor pedestrians because of fixed minimum time between pedestrian phases.

At traffic Sgnals with pedestrian phases (but not a Pelicans), there is o the "dead spot” between the
green man being extinguished and the red man gppearing. (There is no flashing green /flashing amber.)
This can cause confusion and anxiety to pedestrians.



Research has been undertaken to develop new technical equipment, and operating strategies, and to
asess user behavior. Davies (1992) provides the results of the first Puffin experiments, supported by
European Community funds from the DRIV E program. These Puffins used pressure-sensitive mats a the
curbside to detect waiting pedestrians and infra-red on-crossing detection to adjust the pedestrian
crossing time. Despite technica problems, the results were considered sufficiently postive to continue
development work.

Reading undertook further work on Puffins, into user behavior and pedestrian detection. "The stressful
conflict between the pedestrians and vehicles during the flashing amber period is eiminated and replaced
by stages of clearly defined priority." (Reading, Dickinson, and Barker, 1995). However, the Puffins and
consequently some aspects of the experiments, suffered from inadequate and unreliable equipment. For
example, 7.6 percent of vaid pedestrian requests were undetected and a number of false cancellations
occurred. The potentia for using computer vision-based pedestrian detection systemsis explored
(Reading, Wan, and Dickinson, 1995) as these would (potentidly) alow detection of not only the
presence but aso the volume of pedestrians. However, it was concluded that the vision-based systems
available at the time were too redtrictive for the Puffin task and that long-term development would be

necessary.

Crabtree (1997) describes tests that combine the TRL signal control operating syssem MOV A (Micro-
processor Optimised Vehicle Actuation) (DOT, 1997) and VSPD (Volume Sensitive Pedestrian
Detection) with the Puffin (and Pelican) crossing. Two forms of VSPD were used: both used computer
processed video images. "The most sgnificant outputs from the project were the VSPD which can
sense the numbers of pedestrians waiting to cross and averson of MOVA that can take input from the
detector and include it in its optimization process.” In terms of delays, MOV A with or without VSPD
performed better for both vehicles and pedestrians than VA. The VSPD MOVA with Puffin was more
responsive to pedestrian demand but gave greater vehicle delays compared to the MOV A Puffin. At
the Puffins, some safety behavior changes were noted. More pedestrians were looking at the traffic
rather than straight ahead (where the green man would be located on the Pdlican). There were fewer
serious crossing infringements, i.e., fewer pedestrians crossed during the green to traffic, "probably
because of the reduced delay for dl Puffin crossings." However, there were more dight infringements,
i.e., pedestrians crossing within the red to traffic but outside the green man period.

Further tests have been carried out, and there are now over 60 Puffin test Sites. Despite problems with
the rdiability of the equipment, the DETR is sufficiently convinced that the Puffin should replace the
Pelican. The combination of Puffin and MOV A and possibly VSPD makes the Puffin responsive to
local conditions and gives the potentid to adjust prioritiesto suit locd policies. Regulations enabling
loca authoritiesto ingtdl Puffin crossings without Government approva cameinto force in December
1997. Performance specifications have been issued to industry, and it is believed that suitable on-
crossing detection systems and pedestrian demand units (incorporating the push-button and near-side
sgna) will be produced in the near future. (The performance specification does not stipulate the type of
technology.) A Pelican costs approximately £10-15,000 ($16,000 - $25,000) at 1997 pricesand a
Puffin costs approximately £2,000-3,000 ($3000 - $5000) more than that.



6.3 Toucan crossings

As cydligs are not permitted to cycle across Zebra or Pelican crossings, the Toucan crossing is designed
for shared use by pedestrians and cycligs. During the 1980s, the DOT developed apardld sgnd-
controlled crossing for pedestrians and cyclists. However, this proved to have limited applications as it
was expensive, required consderable curb-side space and was generdly considered to be an overkill.
Trevelyan and Ginger (1989) found that where cyclists cycled over Zebra or Pelican crossings, there
were no safety or practica problems for pedestrians. As aresullt,

ashared crossing — the Toucan — was developed (Morgan, 1993). This has ared man/green man and
agreen bicycle aspect on asingle far-sde pole. It is push-button operated often with additiona vehicle
actuation for peda cycles. There are now over 200 Toucan crossings in the United Kingdom athough
they il require specid authorization from the DETR. More recent inddlations include infra-red on-
crossing detection and nearside aspects, like the Puffin. Further research has been undertaken by TRL
for the DETR into various technica specifications and user behavior (Taylor and Hdliday, 1997). As
with the Puffins, there have been problems with the reliability of the equipment but user response (from
pedestrians and cyclists) has been favorable. It looks likely that future versons of the Toucan will be
very smilar to the Puffin but with cycle aspects too.

6.4 Further developments in signal-controlled pedestrian crossings

Hunt and Lyons (1997) and others have been critica of the operating strategies for signa-controlled
pedestrian crossings (including those at traffic sgna junctions) because of the delays to pedestrians and
the consequent risks that arise from crossing outside the green man period. They suggests various
improvements to reduce pedestrian delays, including:

Radica gpproach: At Stes where pedestrian activity is high and vehicle occupants are to be
given low priority, the sgnas should default to red-to-vehicles rather than (at present) red-to-
pedestrians

Baanced approach: Allowing the pedestrian precedence period to start when there are five
vehicles or lessin the detection zones 25-150 m (82 - 492 ft) upstream. Model smulations of
this approach suggest lower cycle times, reduced pedestrian delay and crossing during red man,
and smdl increasesin vehicle delay.

6.5 Signal control at junctions
It is now usud to include pededtrian crossing facilities within busy signd-controlled junctions. Where

traffic sgnas have been introduced to control traffic a roundabouts (usudly caused by capacity
problems), these have aso proved beneficid for pedestrians.



7. Footways
7.1 Footway standards

Footways — sdewaks in the United States — are defined as a path for pedestrians adjacent to the
carriageway. They are commonly referred to by the public in the United Kingdom as pavements. They
are provided on nearly dl roads in urban areas. However, the standard of provision varies considerably
with the age of the town, the function of the street, the townscape, and the loca highway practice.
Roads running through rura villages often have no footways for historic reasons.

Thereis no dedicated manud of UK footway design. Footway standards tend to be included in highway
design standards and guidance. Transport in the Urban Environment (IHT, 1997, Chapter 22)
recommends that al pedestrian footways should have aminimum width of 1.8 m (6 ft) but should be
wider wherever possible. Dropped crossings (i.e., dropped curbs) should be provided where
pedestrians with push-chairs (buggies) or whedlchairs are likely to need to cross. There should be no
vertica face on the upstand. The gradients of ramps should be not greater than 8 percent (1:12) but a
gradient of 5 percent (1:20) is preferred. Additiona references on technica standards for footway
desgn are d o given.

May and Hopkinson (1991) undertook systematic studies to assess pedestrians perception of their
environment. Leske et d (1991) assessed ergonomic issues affecting disabled pedestrians.

7.2 Pedestrian route networks

York isaUK city with aparticularly high leve of waking (24% of journeys to work), and it has sought
to consolidate and increase use of thismode. Part of its Strategy has been the identification of a 120 km
(76 mi) Pedestrian Route Network where higher standards for pedestrian facilities will apply. These
indude:

- A minimum footway width of 1.8 m (6 ft) increasing to 4.5 m (15 ft) a shops.
- Higher maintenance and lighting Sandards.
- Traffic cdming with at grade crossngs.

The cost of implementing these measures is estimated a £1million ($1.6 million) spread over 10 years
(White, 1994).

7.3 Maintenance

The issue of footway maintenance has received consderable attention recently, because of budget cuts,
concerns that footway standards are declining, and increases in injury clams. Parking on the footway,
overruns by vehicles, and work taking place in the footway are dl increasing problems for various
reasons, including pedestrian safety and amenity. Reingtatement of highway works on utilities (water,
electricity, etc.) must now be carried out in accordance with a nationd specification (DOT, 1992b).



National footway maintenance standards are regularly monitored (DOT, 1996d). A mgor study
(Burtwell (Ed), 1995) reviewed management methods, design and construction, the causes of footway
problems, repair and monitoring techniques, whole life cogting, the needs of the mobility handicapped,
and current research. A follow-up study into pedestrian attitudes has also been undertaken.

7.4 Tactile paving surfaces

Tactile paving is now widdy used to help dert and guide visualy-impaired pedestrians on the footway.
The DETR (1997d) has recently completed a comprehens ve guidance note on the use of tactile paving
surfaces. It covers surfaces to guide visudly-impaired people at crossings, (blister paving), hazard
warning surfaces, (corduroy paving), tactile lines to segregate cyclists and pedestrians on shared-use
routes, and other forms of warning and information surfaces. It confirms (section 1.1) earlier guidance
that, at dropped curbs, there should be no vertical upstand as even aminima vertical upstand can be a
hazard to whedlchair users. Tactile paving should be used to assis visudly-impaired pedestrians, asa
curb upstand of lessthan 25 mm isinsufficient for them or their guide dogs to detect. Revised guidelines
on providing for pedestrians with mobility impairment are provided by the IHT (1991). (Seefigure 10.)

7.5 Pedestrians and cyclists

Although there are few reported accidents between cyclists and pedestrians, there is growing concern
amongst pededtrians, particularly visudly-impaired people, about cydligs riding (illegaly) on footways
and shared-use schemes where part of the footway is converted to a cycle track. Pedestrian and cyclist
organizations agreed that cycle routes should normally be provided by redistributing space from cars,
not pedestrians (CTC & PA, 1995). There are cdllsfor a moratorium on further shared-use schemes
(Bendixson, 1997), and the DETR is reviewing its previous guidance (DOT, 1986). Tests have been
undertaken to try to establish the best form of tactile white line delinestor to separate the cycle track
from the footway. It was concluded (Savill et d, 1997) that the currently authorized profile line (to Dia
1049.1) (DOT, 1990) was the design most easily detected by visualy-impaired pedestrians using canes,
without causing a hazard to other users. This has aheight of 12 to 20 mm with doping shoulders; the 20
mm height is recommended.

7.6 Other footway issues

Cullen (1997) provides an comprehensive overview of shared-use issues, not just cycligts, from the
pedestrian's perspective. A sgnificant and growing problem is parking on the footway (Pickett, 1995).
Binns (1991) reviews the experience of the London footway parking ban.

7.7 Pedestrian guard rail
Pedestrian guard rail is sometimes used to prevent pedestrians from crossing at locations deemed

particularly hazardous, such as at junctions or roads with high-speed traffic. It isaso used to channd
pedestrians towards designated crossing points. Safety auditors will often ingst on its



Figure 10. Tactile warning in a curb ramp.



ingalation in new schemes. However, guard rails are generaly unpopular with pedestrians asiit redricts
their freedom to cross and narrows the usable width of the footway. (Seefigure 11.) Itisaso didiked
because most designs are unattractive and obtrusive in the street scene. Rather oddly (considering how
widdly it is used), thereis very little research into its effectiveness. Stewart (1988) found that the
traditional guard rail reduced adult pedestrian casudlties but increased child pedestrian casudties
because children were masked from drivers by therallings. He developed Visrall which permits drivers
to see through the rallings.

8. Traffic Calming, Speed Reduction, and Pedestrians
8.1 Recent UK traffic calming

Traffic caming has been the focus of much research, development, and implementation in the past
decade as the United Kingdom has sought to catch up in thisfield with other European countries such as
Holland, Germany, and Denmark. The Traffic Cadming Act 1992, The Highways (Traffic Caming)
Regulations 1993, and The Highways (Road Humps) Regulations 1996 have clarified and increased the
powers of UK highway authorities to introduce traffic caming measures and to be more innovetive.
More recently, 32 kmvh (20 mi/h) speed limit zones have been introduced where the lower speed limit is
enforced by physicd measures. The DETR alocates some £60 million ($98 million) per annud to local
highway authorities in England for Loca Safety Schemes and a substantid proportion of this now goes
for traffic cAming schemes (Tootill and Mackie, 1995).

Traffic cdming refers to awide range of physicd measures, including vertical and horizonta deflections,
changed surfaces, planting, etc. It may include specific facilities for pedestrians, such as pedestrian
refuges, curb build-outs, entry trestments, or Zebra crossings, and these features are reviewed in section
5 above. Although traffic caming is not a pedetrian facility, it can be parti- cularly beneficid to
pedestrians as they are most vulnerable to excessive speed even on 48 knvh (30 mi/h) roads which was
until recently the lowest permitted speed limit for a public road.

The standard height for road humpsis now set a 75 mm which has been found to be just as effective a
reducing vehicle speeds as the 100-mm humps (Webster and Layfield, 1996). Flat-top humps provide
eader crossings for pedestrians and can be combined with Zebra crossings, dthough they are generdly
more uncomfortable for bus passengers than round-top humps.

Side road entry treatments — usudly flat-top hump in combination with curb build-outs and other
physica measures — can be provided to help pedestrians cross sSide roads. This creates grester route
continuity for pedestrians and reinforces the Highway Code rule that drivers turning into side roads
should give way to pedestrians who are crossing.

Although traffic calming is consdered to have substantial casuaty reduction effects, the United
Kingdom’s gpproach has been criticized for over-reliance on physica measures, particularly road
humps, and alack of atention to aesthetics, changing driver attitudes, or integration with wider trangport
and environmenta policy objectives. Some measures have had adverse conseguences for emergency
sarvices, bus users, and cycligts.



Figure 11. Examples of pedestrian guardrails.



8.2 32 km/h (20 mi/h) zones

Thirty-two knvh (20 mi/h) zones appear to be highly successful at reducing vehicle speeds and
casuaties. Webster and Mackie (1996) found that the average al accident frequency fell by 60 percent
and that child pedestrian accidents were reduced by 70 percent. There was a 6.2 percent reduction in
accidents for each 1.61 kmv/h (1 mi/h ) reduction in vehicle speed. At the time of reporting, there were
over 200 32 km/h (20 mi/h) zones in the United Kingdom of which 82 had been granted permanent
datus. (Seefigure 12.) While this seems avery encouraging initiative, it must be remembered thet the
32 km/h (20 mi/h) zones are relatively small areas, excdluding linear Sites, the average Sze of a 32 knmvh
(20 mi/h) zoneis 0.28 km and the cost of gpplying these techniques to the mgority of resdentia roadsis
prohibitive. PACTS (1996) and others have suggested trids of 32 kmv/h (20 mi/h) limits without fully-
enforcing physical measures, equivadent to the 30 km/h (19 mi/h) limits adopted throughout the city of
Graz, Audtria, on dl roads except afew srategic routes where 50 knvh (31 mi/h) limits gpply.

8.3 Other speed reducing initiatives

Some UK locd highway authorities are devel oping speed management plans. Y ork (Pheby, 1997)
found strong public support for a plan which categorizes dl roads into traffic, mixed priority, or
resdentid, with appropriate speed management and enforcement policies. The city of Gloucester has
been sdected for the 5-year Safe City project which involves acombination of physical and other safety
measures, including spoeed management, on the basis of the Urban Safety Management guidelines (IHT,
1990).

A range of ambitious measures, including lower speed limits and speed governorsin vehicles are
proposed by PACTS (1996), the European Trangport Safety Council (1995), and Plowden and
Hillman (1996). However, lowering speed limits in urban areas does not feature as an option in the
DETR's recent review of road safety strategy (DETR, 1997b).

9. School Zone Safety
9.1 Safe routes to schools

There has recently been increased attention by DETR, local authorities, and non-governmental
organizations given to improving the safety of routes to schools for child pedestrians and cydlists (Wood,
1995). Thistypicdly involves acombination of traffic calming techniques, provison of crossings, and
shared-use pedestrian and cyclist paths. As reported accidents on the school journey are relaively rare
(Hillman et d, 1991), this tends to address fears about traffic danger dong the route and the difficulties
of crossing busy roads, rather than specific accident problems. In addition, 32 knvh (20 mi/h) zones,
while not providing specific routes to schoals, have proved effective at reducing child casudties and
increasing the confidence of parents and children to walk (Webster and Mackie, 1996). Clarke (1997)
has positively evduated the pilot Safe Routes to Schools projects initiated by the charity Sustrans.



Figure 12. Thirty-two km/h (20mi/h) zone on United Kingdom street.



9.2 Other measures

Variable message sgns have been tested in the vicinity of schools to warn drivers of excessve speed.
Although these have shown some speed reducing effects, they are expensive and less effective
compared to physicd traffic cdming measures and therefore generaly considered unsuitable.

10.  Education
10.1  Child pedestrians

The DETR's child pedestrian safety strategy (DOT, 1996b) continues the Government's commitment to
support child road safety education while placing more emphasis on driver responsibility and speed
reduction through physica measures and advertisng campaigns.

Research commissioned by the DETR (Thompson et a, 1996) concludes that the commonly-held model
of child psychologicd development, which assumes that children are incgpable of understanding traffic
until the age of about 9, is erroneous and that given proper methods, children can be taught effective
road safety skills a ayoung age (from around 5 years old) and do not need to be separated from traffic
until their "childhood has matured out of them” at the age of about 9.

10.2 Drivers

The effects of vehicle speed on the severity of pedestrian casudties has been arecurring theme (DOT,
19923). The DETR has continued and increased the "shock index"level of its Kill your Speed TV
adverts, employing home video of actua child victims. These stress gppropriate speeds rather than
amply staying within speed limits. The message d o indicates that drivers have a specid respongbility
for the safety of children.

Some loca authorities, e.g., Suffolk, have introduced " speed pledge’ campaigns whereby drivers are
invited to sign the pledge to drive at appropriate speeds and to display car stickersto that effect. In
some cases this has been in cooperation with the police who have invited speeding motoriststo sign the
pledge.

Unfortunately, there seemsto be growing evidence (Silcock et d 1993) that drivers are concentrating on
other motor vehicles— which represent a potentia threat to them — and not on pedestrians. This may
be areflection of the increased safety of car occupants relative to pedestrians, and increased levels of
motorized traffic. The authors conclude that the worst drivers are unlikely to respond to education
aone.

11. Enforcement

Probably the most significant factor in this areais the use of GATSO automatic speed cameras which
has increased subgtantidly in the past 5 years because of technica, legd, and adminidirative progress,
linked to theissuing of fixed penaty notices. They have been shown to be effective at reducing vehicle
gpeeds and accidents at specific locations but, so far, not morewidely. Itislikey that their use will
increase substantialy, particularly if funding problems can be resolved. Mobile speed cameras are dso
now employed by the police (Pheby, 1997).



12. Conclusions

The past 5 years has seen increased atention given to road safety issues in the United Kingdom.
Developments of particular relevance to pedestrians include grester emphasis on reducing vehicle
speedsin urban areas through physical, legd, and publicity measures; dso development of the Puffin
crossing and new operating strategies such as MOV A. However, while specific facilities can affect
safety at individua stes, improvementsin overdl safety for pedestrians require a comprehensive road
safety srategy thet isfully integrated with land use and transport policy (DETR, 1997€). Amendments
to the Congtruction and Use regulations for motor vehicles, greater emphasis on driver responsibility
towards pedestrians, and reductionsin traffic levels will aso be needed to bring about further accident
reductions and a perception that walking is becoming safer.
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14. Glossary of Terms and Abbreviations

DETR Department of the Environment, Trangport and the Regions (formerly Department of
Trangport). UK Government department responsible for transport in England.

DOE Department of the Environment (now part of Department of the Environment, Transport and
the Regions). UK Government department responsible for land use planning, loca
government, and other matters in England.

DOT Department of Transport (now part of Department of the Environment, Transport and the
Regions). UK Government department responsible for transport in England.

DRIVE A transport technology research program funded by the European Community.

IHT Ingtitution of Highways and Trangportation. UK professiond association for traffic
engineers.

LTN Loca Transport Note. Technica advice note issued by DETR.

MOVA  Micro-processor Optimized Vehicle Actuation. A sophigticated traffic sgna control system
for isolated junctions or crossings, developed by TRL on behaf of the DOT, that adjusts
sgnd timings in response to demands.

Pdican  PEdedrian Light CONtrolled crossing. A mid-block signa-controlled crossing for
pedestrians.

Puffin Pedestrian User Friendly INtdligent crossing. A mid-block signal-controlled crossing for
pedestrians, that adjusts waiting and crossing times in response to demands. The
replacement for the Pelican.

STATS 19 Form used by policein UK to record road traffic accidents.

Toucan  Two Can Cross. A signa-controlled crossing for shared use by cyclists and pedestrians.

TRL Trangport Research Laboratory. Principa UK transport research centre, previoudy part of
DOT but now independent.

TRO Legd procedure whereby loca highway authorities introduce specific traffic
(Traffic  controls, such as“No Entry” or “One-Way” regtrictions.

Regulaion

Order)

uTtC Urban Traffic Control.

VA Vehicle Actuation. In systems with VA, traffic Sgnals detect and respond to approaching
traffic. (Infixed-time systems, traffic Sgnas are not responsive to traffic flow.)



VSPD Volume Sengitive Pedestrian Detection. A system that can detect and quantify the presence
of pedestrians (at signa-controlled pedestrian crossings).

Zebra Pedestrian crossing without signa control, indicated by black and white bands on the
surface of the carriageway. Motor vehicles must give way to pedestrians who have
established precedence on the crossing.



Notes

1 The United Kingdom (UK) comprises England, Scotland, Waes and Northern Irdland. Great
Britain (GB) comprises England, Scotland, and Waes. While many aspects of pedestrian
facilities are common throughout the four countries, there are legal and adminigtrative
differences. Thisreport refersto the Stuation in England.

2. Following the UK Genera Electionin May 1997, the Department of Transport (DOT) was
merged with other Government departments to form the Department of the Environment,
Trangport and the Regions (DETR).
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