1 Introduction

The Government is committed to comprehensive civil rights for disabled people. An
integrated transport policy, which encompasses accessible public transport, public
transport infrastructure and a barrier-free pedestrian environment is fundamentally
important to delivering that commitment.

Part 111 of the Disability Discrimination Act 1995 (DDA) gives disabled people a right of
access to goods, facilities, services and premises. These rights are being phased in over
the period 1996 to 2004. Since 1996, it has been unlawful for service providers to treat
disabled people less favourably than other people for a reason related to their disability.

Since October 1999 service providers have had to take reasonable steps to change
practices, policies and procedures which make it impossible or unreasonably difficult for
disabled people to use a service; to provide auxiliary aids or services which would make
it easier for, or enable, disabled people to use a service; and to overcome physical
features, which make it impossible or unreasonably difficult for disabled people to use a
service, by providing the service by a reasonable alternative method. From October 2004,
service providers may have to alter the physical features of premises if the service
continues to be impossible or unreasonably difficult for disabled people to use.

These requirements apply to facilities and services in the pedestrian environment and in
transport related infrastructure: bus stations and stops, airports and rail stations* for
example. Transport vehicles are covered by separate provisions under Part \V of the DDA.

There is already a range of advice, guidance and codes of practice drawn up to guide
highway engineers and others in local authorities and the transport industries on the best
ways to meet the needs of disabled people. The recently published British Standard (BS)
8300, Design of buildings and their approaches to meet the needs of disabled people
Code of practice, for example, covers many aspects of good design for disabled people.
Outside the United Kingdom (UK), many other countries have produced guides to good
practice, as they too move towards attaining better access for disabled people. Relevant
publications that were consulted during the preparation of this report are listed in the
bibliography.

The introduction of legislation in this field requires a fresh look at what guidance already
exists, whether it is up-to-date, consistent and comprehensive and whether there are
overlaps and omissions. Ultimately the courts will determine whether a service provider
is in breach of the new laws. These guidelines do not have any legal status and
compliance with them should not be regarded as complying with the DDA, but they will
provide guidance on established best practice in a general sense that relevant
organizations can apply to their particular situation.

Although the main purpose of these guidelines is to provide good access for disabled
people, designs that satisfy their requirements also meet the needs of many other people.
Those who are travelling with small children or are carrying luggage or heavy shopping



will all benefit from an accessible environment, as will people with temporary mobility
problems (e.g. a leg in plaster) and many older people. Thus, the overall objective of this
guide is to provide inclusive design and through that achieve social inclusion.

One further point should be borne in mind when using this guide. Part V of the DDA
enables regulations to be made concerning access onto and within buses, coaches, taxis
and trains. The amount of space that is available, particularly in taxis and smaller buses,
IS quite restricted and because of this the dimensions required by the regulations, for
example to accommodate a passenger in a wheelchair, are limited. Generally there is
more space available in the built environment, and the guidelines in this report recognize
that fact. People who wish to travel by public transport, particularly those who use a
wheelchair, should take account of the amount of space available on buses, taxis and
trains and should not be misled into believing that a wheelchair that can be used in the
pedestrian environment will necessarily be usable on public transport vehicles. The
Department for Transport (DfT) and the British Healthcare Trades Association (BHTA)
have issued advice to wheelchair user on public transport in Get Wheelchair Wise which
is available free of charge from the DfTs Mobility and Inclusion Unit.

There are solutions to the majority of access difficulties in existing buildings and in the
pedestrian environment. Frequently the best options are not the most expensive nor the
most disruptive. Access audits can provide detailed analysis of potential and actual
problems and can be made based on plans for new buildings as well as by surveying
existing ones. Where access audits are made, they must take account of the full range of
requirements of disabled people, including those with sensory and cognitive impairments.
Audits should be carried out by recognized, specialist auditors or consultants.
Improvements to access in existing buildings may be made most economically as part of
regular repair, maintenance, refurbishment and redecoration. Whenever work of this kind
is to be undertaken, access provision should be reviewed to see how it can be improved.

Beyond specific opportunities like these, auditing problems of access should be part of
the process of developing guidance, strategies and implementation programmes, which
themselves should form part of Local Transport Plans, local bus and local walking
strategies.

Where the area concerned is an historic environment, changes needed to improve
accessibility should be made with sensitivity for site context. Early consultation with
those responsible for managing the historic environment should ensure that any changes
made do not detract from the appearance of the area.

The sequence of topics described in this guide generally follows that used by the
Institution of Highways and Transportation (IHT) in their 1991 Revised Guidelines,
Reducing Mobility Handicaps Towards a Barrier Free Environment. Thus it starts with
the pedestrian and street environment and then goes on to deal with public transport
buildings and infrastructure. At the start of the first section there is basic information on
the space needed by people; walking, using wheelchairs, walking with sticks etc.
Towards the end of the guide, there is a list of the sources of information used in its



preparation, subdivided by subject area. There is also a summary card listing the
dimensions given in the text.

1 The Strategic Rail Authority published a revised code of practice, Train and Station
Services for Disabled Passengers in February 2002. That code should be used as the main
reference document for disability provision in the rail environment.

2 Basic human factors information

2.1 Definitions

It is essential that design for people with mobility impairments should be to the highest
possible standards. This requires knowledge of the capabilities of different types of
person. This section provides information on the basic human requirements for ease of
movement. In designing or modifying facilities the aim should be to be generous in the
allocation of space.

The term disability is a broad one. It includes people with physical, sensory or mental
impairment; at a conservative estimate between 12 and 13 per cent of the population have
some degree of impairment. Many, though not all, face barriers to movement in the
environment. This guide is intended to show how these barriers can be removed or at
least reduced, but it does have a wider relevance because there are many other people not
conventionally considered to have a disability who also encounter barriers to movement.

People with small children, people carrying heavy shopping or luggage, people with
temporary accident injuries and older people can all benefit from good design of the
pedestrian and transport environment. Without a barrier free environment, many of these
people will be mobility impaired.

While it is true that there are many aspects of design in the pedestrian environment that
are helpful to all or most disabled people (and many others as well) there are also some
specific facilities needed by people with a particular kind of impairment.

Manual wheelchair users need sufficient space to be able to propel the chair without
banging their elbows or knuckles on door frames or other obstacles. But someone who
walks with sticks or crutches also needs more space than a non-disabled walker; so too
does a long cane user or person carrying luggage, or a lot of shopping bags, or with small
children. Thus providing adequate clear space on pavements, along passages in public
buildings, through doorways etc, is of benefit to many people.

Similarly, visually impaired people need a good level of lighting in transport buildings
and elsewhere and, if information such as a train or bus timetable is displayed, a print size
that they can read easily. But almost everyone else benefits from good lighting, not least
because it gives a greater sense of security, and practically everyone finds reading
timetables easier if the print is clear and large.



These are just two examples of design requirements that are essential for people with a
particular impairment but which have a much wider relevance.

More specific needs, however, can be just as important for people with certain types of
impairment. For example, the rotating cone below the push button box on a controlled

pedestrian crossing is essential if a deaf blind person is to know when the steady green
man signal is lit.

This guide attempts to cover both those requirements that are general in nature and those
that are more specific.

As noted at the start of this section, the term disability is a broad one. The DDA defines a
person as having, a disability if he has a physical or mental impairment which has a
substantial and long term adverse effect on his ability to carry out normal day-today
activities.

There are various ways or models used to define disability, but in functional terms this
guide is mainly concerned with the following:

Locomotion, which includes people who use wheelchairs and those who can walk but
only with difficulty often using some form of aid such as a stick or walking frame.
Approaching 70% of disabled people have locomotion difficulties: those with walking
difficulties outnumber wheelchair users by about 10:1.

Seeing, which can be sub-divided into blind and partially sighted people. It is estimated
by the Department for Work and Pensions (DWP) that there are almost two million
people in Great Britain with a significant sight loss.

Hearing, which can also be sub-divided into those who are profoundly deaf and those
with impaired hearing, ranging from severe to mild deafness. The Royal National
Institute for Deaf People (RNID) estimates that there are over eight million deaf or hard
of hearing people in the UK of whom approaching 700,000 are severely or profoundly
deaf.

Reaching, stretching and dexterity, frequently the result of arthritis, which can make
these movements painful and difficult, or of muscular dystrophy causing a loss of
muscular strength, or of complaints of the nervous system.

Learning disability, making it hard to understand complicated information or to use
complex machines (like some ticket machines).

It should be remembered that these categories are not mutually exclusive. Many disabled
people, particularly older people, have more than one impairment. The following
paragraphs give some basic information on the space needed by people when they are
standing or moving. Of course there is a lot of variation in this, but if the dimensions



given below are used then the great majority of disabled people will be able to move
around buildings and the environment much more easily.

2.2 Mobility impaired and visually impaired people

Someone who does not use a walking aid can manage to walk along a passage way less
than 700mm wide, but just using a walking stick requires greater width than this; a
minimum of 750mm. A person who uses two sticks or crutches, or a walking frame
needs a minimum of 900mm, a blind person using a long cane or with an assistance dog
needs 1100mm. A visually impaired person who is being guided needs a width of
1200mm. A wheelchair user and an ambulant person side-by-side need 1500mm width.

Unobstructed height above a pedestrian way is also important, especially for visually
impaired people. Generally, this should be a minimum of 2300mm except on sub-surface
station platforms where it should be 3000mm. Where a sign is suspended over a footway
or pedestrian area, for example in a railway station a minimum clearance of 2100mm is
acceptable (2300mm on cycleways). Where trees overhang a footway it is advisable to
cut them back to at least 3000mm clear height to allow room for regrowth.

Mobility impaired and visually impaired people



2.3 Wheelchair users

Although a minority among disabled people, wheelchair users need quite a lot of space to
move around comfortably and safely: usually more than mobility impaired people,
although those who walk with two sticks can occupy a greater width than someone using
a wheelchair.

A comprehensive set of measurements of wheelchair visitors to the Mobility Roadshow
(1999) gave the figures for length and width summarized on the opposite page. The range
of dimensions is considerable, particularly that for overall length. The greatest lengths are
those of conventional wheelchair users with leg supports (maximum 1545mm, though
this was the only measurement out of 745 of more than 1500mm) and electric scooters
with a maximum of 1500mm. Conventionally seated wheelchair users do not occupy
more than approximately 1250mm. However, if a wheelchair user has a personal
assistant, their combined length will be typically 1750mm.



The figures given for width, with a 95th percentile of slightly over 700mm at maximum

(for powered chairs), do not make allowance for the wheelchair users elbows and hands.

The 1SO standard for wheelchairs (1ISO 7193) notes that to propel a wheelchair manually
needs a clearance of not less than 50mm, preferably 100mm, on both sides.

The Mobility Roadshow survey also measured the heights of wheelchair / users. The
overall mean height for all types of wheelchair users was 1243mm, with a 5th percentile
of 1076mm, 95th percentile of 1374mm and a maximum of just over 1450mm. As with
overall length, scooter users gave slightly greater figures, with a mean height of
1340mm, 5th and 95th percentiles of 1202mm and 1438mm respectively and a
maximum of 1502mm.

Other basic measurements which are of importance when considering design standards to
accommodate wheelchair users are:

o Eye height, which is around 120-130mm below seated height giving a 5th-95th
percentile range for wheelchair users from 960mm to 1250mm (1080mm to
1315mm for scooter users)

e Knee height, 500mm to 690mm

e Seat height, 460mm to 490mm

e Ankle height, manual wheelchair users 175mm to 300mm; electric wheelchair
users 380mm to 520mm

e Height to bottom of foot support, 60mm to 150mm.

The ability of a person in a wheelchair to reach, sideways or forward, is also important
and a number of guidelines give figures for this.

Wheelchair users
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The distance that an individual can reach varies with both the size of the person and the
height to which they are reaching. Reach distance forms an arc based on the shoulder
level of the wheelchair user and can be measured as easy or comfortable (reach without
much movement of the torso) and maximum or extended (just possible with movement of
the torso). Recent research done for the preparation of the new Code of Practice (BS
8300) gives figures for comfortable and extended reach ranges. These are shown in the
table below. The Code of Practice, which gives further and more detailed guidance on
reach ranges, should be consulted when designing anything which people will have to
touch, push, turn etc.

Dimensions associated with comfortable and extended reach ranges
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The height of the feature button, handle etc, - which the wheelchair user has to reach is
also important. As a general rule any features that are intended for use by people in
wheelchairs, such as push buttons, switches, coin slots etc, should be no less than 750mm
and no more than 1200mm above ground level. By leaning forward or sideways it is
possible for a wheelchair user to reach beyond this range US data suggests an absolute
range for sideways reach height from 230mm to 1370mm but placing controls or other
features towards the extremes of this range should be avoided if at all possible.

Forward reach measurements are also important. Some wheelchair users find it difficult
or impossible to lean forward: if practicable the distance forward, measured at chest
height, should be no more than 500mm; 600mm should be the absolute maximum.

Manoeuvring space is needed for a wheelchair to turn corners or turn around. Skilled
users of manual wheelchairs can turn through 360°° in a space no more than 1500mm X
1500mm, but this is insufficient for larger chairs, particularly outdoor electric
wheelchairs (turning circle 2420mm), electric pavement vehicles (turning circle
4350mm) and for wheelchair users with extended leg rests.

Within transport related buildings, the following dimensions should be taken as the
minima acceptable:



e Right angle turn (along corridor) 1200mm x 1200mm
e 180° turn (within corridor) 1600mm (width) x 2000mm (length)

Users of electric scooters and large electric chairs may need greater space than this for
180° turns, but the dimensions given (as minimum) will accommodate users of self-
propelled wheelchairs and the majority of electrically powered wheelchairs.

2.4 Walking distances

Walking distances were researched in some detail in the late 1980s and, based on the
findings from these studies, the following are recommended:

Impaired group Recommended distance limit without a rest
Wheelchair users 150m
Visually impaired 150m
Mobility impaired using stick 50m

Mobility impaired without walking aid | 100m

These figures are average measures; there is a lot of variation between individuals.
Gradients, weather conditions, whether there are handrails etc, will also affect the
distances people are able to walk. US regulations, for example, note that on distances
over 100 feet (30m) disabled people are apt to rest frequently. These regulations suggest
that to estimate travel times over longer distances allowance should be made for two
minutes rest time every 30 metres.

Research based on a follow-up study to the London Area Travel Survey found that of all
the people with a disability who were able to walk at all, approximately 30 per cent could
manage no more than 50 metres without stopping or severe discomfort and a further 20
per cent could only manage between 50 and 200 metres.

2.5 Standing

Standing is difficult and painful for some disabled people, particularly those with
arthritis, rheumatism and back problems. In the same study as that mentioned above, nine
per cent of the survey respondents could only stand for less than a minute without
discomfort, 24 per cent could manage between one and five minutes and a further 22 per
cent could stand for up to ten minutes. The findings from this study emphasize the
importance of providing plenty of appropriately placed and designed seating at places
where people may have to wait and along pedestrian routes.

3 Footways, footpaths and pedestrian areas



The distinction between a footway and a footpath is that a footway (usually called the
pavement) is the part of a highway adjacent to, or contiguous with, the carriageway on
which there is a public right of way on foot. A footpath has no contiguous carriageway.
Where reference is made to one, it can generally be regarded as applying to the other for
design purposes.

3.1 Widths

A clear width of 2000mm allows two wheelchairs to pass one another comfortably. This
should be regarded as the minimum under normal circumstances. Where this is not
possible because of physical constraints 1500mm could be regarded as the minimum
acceptable under most circumstances, giving sufficient space for a wheelchair user and a
walker to pass one another. The absolute minimum, where there is an obstacle, should be
1000mm clear space. The maximum length of restricted width should be 6 metres (see
also Section 8.3). If there are local restrictions or obstacles causing this sort of reduction
in width they should be grouped in a logical and regular pattern to assist visually
impaired people.

It is also recommended that there should be minimum widths of 3000mm at bus stops
and 3500mm to 4500mm by shops though it is recognized that available space will not
always be sufficient to achieve these dimensions.

Where a cycle track runs alongside a footway or a footpath best practice is to physically
segregate the two as advocated in Local Transport Note (LTN) 2/86 Shared Use by
Cyclists and Pedestrians.

If this is not possible, appropriate tactile surfaces should be used to identify the cycle and
pedestrian paths (see Section 4.5). The cycle track should be at least 1400mm wide with
the cycle symbol on the ground every 50 yards. The pedestrian part should meet the
standards given earlier in this section and should be separated from the cycle track by a
raised dividing line 150mm wide and 12 to 20mm high, with a 50mm wide top face.

3.2 Gradients (see Section 8.4 for design of steps and ramps)

There is general agreement among guidelines from many countries that an 8 per cent (1
in 12) slope is the maximum that may be used; anything greater than this will cause
difficulties for manual wheelchair users. Most guidelines also agree that 5 per cent (1 in
20) is preferred. (A ramp is generally defined as a pathway with a slope of more than 5
per cent). The effects of different gradients have been described in the Swedish
publication Streets for Everybody as:

1% (1 in 100) - is never an obstacle.

2% (1 in 50) - can be managed by most people (and also provides good drainage).
2.5% (1 in 40) - can be managed by many people.

Steeper than 2.5% - impossible for many manual wheelchair users.



These figures may be regarded as a counsel of perfection as the terrain in many places
imposes steeper gradients than 2.5 per cent, but the standard of 5 per cent should be borne
in mind when designing new footpaths and pedestrian areas.

Steeper gradients than these can be managed by some wheelchair users, but only over
very short distances (1000mm or less), for example on a ramp between a bus entrance
and the pavement. Even over these short distances the maximum gradient used should be
no more than 10 per cent (1 in 10). As a general rule, however, 8 per cent (1 in 12)
should be used as the absolute maximum. Not only is the physical effort of getting up a
steeper gradient beyond many wheelchair users, but there is also a risk of the wheelchair
toppling over.

Crossfall on footways and footpaths may be necessary to provide good drainage 2, but if
too great, can make it difficult for wheelchair users. Recommendations contained in
guidelines vary somewhat but, under normal circumstances, a figure of 2.5 per cent (1 in
40) should be regarded as the maximum acceptable. Where possible, it is preferable to
have a crossfall between 1 and 2 per cent.

Variable crossfall, such as may be found when travelling along a street with vehicle
cross-overs, can be irritating as it affects the steering of wheelchair users and can also
cause problems for people with walking difficulties. Local authorities should take these
problems into account when considering their policies on front garden parking in
residential areas, which may result in the installation of cross-overs.

3.3 Fences and guardrails

If there is a steep slope or drop at the rear of the footway, precautions must be made to
prevent wheelchair users running over the edge or blind or partially sighted people
walking over it. Guardrails and barriers at the side of or across footways should be at
least 1100mm high; preferably 1200mm measured from ground level.

In common with other street furniture on or close by footways, guardrails should be
clearly colour contrasted from their surroundings: simple galvanized railings are not
acceptable. If, for reasons of economy, this type of railing has to be used it should at
minimum have colour contrasted markings on it. These requirements also apply to rails
around street works.

Guardrails should also be designed to prevent guide dogs from walking under the rails,
but there should be sufficient openings between vertical members to ensure that children
and wheelchair users can see, and be seen, through the railings. The top rail should have a
smooth profile and, if intended to provide support, should be circular with a diameter of
between 40 and 50mm.

There should also be an upstand a minimum of 150mm in height at the rear of the paved
area, which can then act as a tapping rail for long cane users as well as a safeguard for
wheelchair users.



BS 7818 includes more detailed information on this area.

Fences and guardrails

3.4 Seating

As mentioned in Sections 2.4 and 2.5, mobility impaired people need seating at
reasonably frequent intervals. In commonly used pedestrian areas, and transport
interchanges and stations, seats should be provided at intervals of no more 50 metres.
Wherever possible seats should also be provided at bus stops and shelters. Seating should
be placed adjacent to, but not obstructing, the pedestrian route and should be picked out
in contrasting colours to help people with visual impairment (the design of seating is
described in Section 9.3).

3.5 Barriers on footways



Where it is necessary to provide staggered barriers across footways and footpaths in order
to prevent conflict with other forms of traffic (for example at junctions with main roads)
the barriers should be constructed of vertical bar sections 1200mm high and colour
contrasted with their surroundings. An offset between the two barriers of 12200mm allows
wheelchair users convenient passage but discourages the riding of bicycles. Requirements
to give visibility through the railings, as mentioned in Section 3.3, also apply to barriers.

3.6 Ramps and steps

Detailed design guidelines for ramps and steps are given in Section 8.4. The
recommended dimensions apply equally to the external as well as the internal
environment.

3.7 Street furniture

Street furniture can cause problems for both wheelchair users and for people who are
visually impaired. It is essential, taking account of heritage issues, to consider both the
position of any furniture and the means of making it apparent to people with reduced
vision.

Posts, poles, bollards etc should be positioned to leave at least the minimum footway
widths given in Section 3.1. It helps visually impaired people if, within an area, the
positioning of posts etc is consistent and away from general lines of movement. Thus
lamps (and signs) should be mounted on walls or buildings whenever possible; if not,
then placing them at the back of the footway as near the property line as possible is
acceptable. In this position the maximum distance from the property line to the outer
edge of the pole should be 275mm. If they are placed on the road side of the footway,
they should be at least 500mm away from the edge of the carriageway, increased to
600mm where there is severe camber or crossfall. If there is more than one pole, they
should be at least 1000mm apart.

Waste bins should be approximately 1300mm in height, should continue down or close to
ground level and should be of a rounded design. The bin opening should be about
1000mm above ground level. Bins should be colour contrasted to their surroundings.

Bollards are recommended to be at least 2000mm in height. The same minimum height
(1000mm) applies to other freestanding objects such as raised flowerbeds, which should
also be designed with rounded edges. Under no circumstances should adjacent bollards
be linked with chain or rope as this is a hazard for blind and partially sighted people.

Low level signs supported on two vertical poles (eg city maps) should have a lower
tapping rail or skirting between the posts to prevent blind pedestrians inadvertently
walking between them and colliding with the sign. The rail or skirting should be 300-
400mm above ground level. The sign should not extend more than 150mm beyond the
supporting posts.



Colour contrasted bands (150mm deep) on poles and colour contrast on the tops of
bollards will help partially sighted people, but the choice of colour for the overall post or
bollard also affects visibility. Grey poles in particular are often problematic as they tend
to blend into the general background. The incorporation of a light at the top of bollards is
also an effective way of making them more easily seen.

Overhead signs (and any other obstacles over a footway) should give the height
clearances specified in Section 2.2 (2200mm minimum below suspended signs, 2300mm
otherwise).

Tapering obstructions are usually inside buildings, but can also be found in the outside
environment, for example where there is a pedestrian bridge over a road. Any part below
a stairway which is 2100mm or less in height should be protected with a barrier to warn
blind and partially sighted pedestrians. In some circumstances (where there is sufficient
space) protection can be given by a warning surface which extends out from the obstacle.
In this context it should be remembered that pedestrians take time to come to a halt.
Finnish guidelines, for example, give a braking distance for pedestrians of 500mm and a
reaction distance of 1400mm.

3.8 Street works

Street works not properly safeguarded pose a hazard for many disabled people and
particularly blind and partially sighted pedestrians. Street works should be guarded for
their full extent by a continuous barrier, minimum 1000mm high, maximum 1200mm,
with a tapping rail (depth 150mm to 200mm with its bottom edge on the ground or up to
a maximum height of 200mm above the ground). The barriers must be placed so that they
cannot be knocked over and should be reasonably rigid. The requirements for clear level
footway space around roadworks including temporary footpaths should follow the
standards given in Section 3.1. lllumination of the street works at night-time helps
partially sighted people; audible warnings help blind people. Colour and tonal contrasting
of the protective barriers is essential (see Section 3.9).

Streetworks



If the extent of the works means that pedestrians will have to use the carriage way, kerb
ramps or raised footways should be provided to help wheelchair users.

Where scaffolding is erected on or over a footway, there must be adequate height
clearance (2100mm minimum) and an absolute minimum footway width of 12200mm in
lightly populated areas, 1500mm in busier areas. Enclosing the actual building works
with a hoarding is the safest measure for blind, deafblind and partially sighted people.

The name and contact details of companies undertaking works should be clearly
displayed so that any problems can be reported immediately (see Section 3.12 for street
works affecting pedestrian crossings).

Building works within bus and rail stations, or in other transport facilities used by the
public, should also be guarded in a manner similar to that described for street works.



3.9 Colour contrast

Many guidelines advocate the use of colour / tonal contrasted marking to identify street
furniture, railing or boarding around street works, scaffolding, tactile paving surfaces and
so on (it may not be appropriate to use such treatments in historic areas. Consultation
with those responsible for these areas should take place at the earliest opportunity). The
main purpose of using contrasted marking is to help partially sighted people avoid
obstacles that they might walk into or trip over. The dimensions and placing of colour
contrasted bands on poles and similar obstructions are a minimum depth of 150mm
placed with the lower edge of the band between 1400mm and 1600mm above ground
level. Some guidelines advocate deeper bands (300mm) or more than one band (three
dark, two light bands each 100mm deep), but the single band, minimum 150mm, is
considered satisfactory by the Royal National Institute for the Blind (RNIB).

Colour contrast is also necessary on structures other than poles and guardrails, for
example on glass doors and on bus shelters. The principles underlying colour and contrast
have been researched in detail but, in summary, it is essential to ensure that the colours
used contrast with their surroundings. Colours which appear to be different from one
another in colour (chroma) can be very similar tonally (eg green and brown) and
therefore do not give sufficient contrast. Contrast is the difference in reflectivity between
two surfaces.

An easy way of judging whether there is good contrast is to take a black and white
photograph of the scene or a photocopy of a colour photograph. A good contrast will
show up black and white, poor contrast will show up as grey. Further detailed
information on the use of colour and contrast can be found in A design guide for the use
of colour and contrast (see Section 5 of the Bibliography).

3.10 Surfaces (see Section 4 for tactile paving surfaces)

Uneven surfaces, gaps between paving slabs etc whether within or outside buildings can
cause problems for people using sticks and crutches, visually impaired cane users and
wheelchair users. Joints between flags and pavers should not be less than 2mm and not
more than 5mm wide. For pedestrian-only footways, flags can be laid with wider joints
(6-10mm) filled with compacted mortar. Maximum deviation of the footway surface
under a 1 metre straight edge should not exceed 3mm. New cobbled surfaces are
unlikely to be appropriate and, even in historic environments, alternatives should be
sought.

Covers and gratings can also cause problems and may be mistaken by blind people as a
tactile surface. It is recommended that the maximum size of openings should be 13mm
and if openings are elongated they should be placed at right angles to the predominant
direction of travel. It is also recommended that the spaces should not be more than
150mm long. Wherever possible gully covers and drainage slots should be positioned as
far as possible from main pedestrian flows. Inspection chamber covers and service
inspection chambers should be flush with the surface.



Surfaces should be firm, slip-resistant (dry friction between 35 and 45) in wet and dry
conditions and should not be made of reflective material. Dished channels (for drainage)
should not be incorporated within pedestrian routes.

When small paving bricks (paviours) are used, care should be taken to ensure that they
are evenly laid; any unevenness can cause problems for some wheelchair users and some
visually impaired cane users. For obvious reasons cobblestones should not be used. As
noted earlier in Section 3.2, crossfalls should not exceed 2.5 per cent (1 in 40).

3.11 Other obstructions

Apart from roadworks and scaffolding, there are many other sometimes temporary
obstructions that can cause problems for disabled people, particularly those with visual
impairments. A-frame advertisement boards placed outside shops, ladders, over-hanging
tree branches, dustbins, vehicles and bicycles parked on pavements are all potential
hazards.

Wherever feasible obstructions of this kind should be kept to a minimum and should not
encroach on the clear space (horizontal and vertical) needed to provide safe passage for
pedestrians. Any floor mounted signs and displays should only be within the shop
curtilage. If temporary obstructions have to be placed on a pedestrian route ladders, for
example, used when redecorating a shop front the minimum clear passageway given in
Section 3.1 should be maintained and the obstructing equipment should be clearly
marked with colour contrasting tape or similar. Other temporary structures such as street
market stalls and pavement café tables should be placed so as to leave clear pedestrian
routes. Consideration could be given to the approach used in the Netherlands in
pedestrian areas, where two colours (or textures) are used to help people detect between
where obstacles are allowed and the clear path through the development.

3.12 Road crossings

Road crossings are dealt with in detail in a number of Traffic Advisory Leaflets (TALS)
and guidance documents produced by the DfT.

These include:

Audible and tactile signals at pelican crossings (TAL 4/91)

Audible and tactile signals at signal controlled junctions (TAL 5/91)
The Design of Pedestrian Crossings (LTN 2/95)

Guidance on the use of Tactile Paving Surfaces (DfT, 1998).

The method for assessing whether or not a crossing is required, and if so what type of
crossing, is given in LTN 1/95. The considerations include whether there is any hospital,
sheltered housing or workshop for disabled people with an entrance within 100 metres of
the crossing and the composition of the pedestrians including people with impairments.



The timings given for the Green Walking Figure are, for Pelican crossings, from four
seconds (for crossings up to 7.5 metres in length) up to seven seconds for crossings over
12.5 metres. The period can be extended by two seconds if there is considerable use by
disabled pedestrians. Similar figures apply to Toucan crossings. There is a further time
allowance on each type of crossing which advises pedestrians not to start crossing but
allows time for those already on the crossing to get to the other side.

The allowance of six seconds for a 7.5 metre crossing compares with a need for about 12
seconds, however the extendable periods on Toucan and Puffin crossings and the
Flashing Green Man on Pelican crossings are long enough to give disabled people
sufficient time to complete their crossing. New Puffin crossings with detectors enable
people to cross in their own time, which is of benefit to people with mobility
impairments.

Section 2.7 of The Design of Pedestrian Crossings (LTN 2/95) sets out the facilities
required for disabled pedestrians, including provision of dropped kerbs, tactile paving,
audible and tactile signals.

At controlled crossings the control unit should be located close to the tactile surface (see
Section 4), with the centre of the button between 1000mm and 1100mm above the
footway level. The post on which the unit is mounted should be clearly marked with a
contrasting band of colour 140mm to 160mm in depth with the lower edge 1400mm to
1600mm above footway level. Where a tactile indicator (a rotating knurled cone) for the
steady green man phase is used, it should be placed on the right hand side of the bottom
of the push button unit, extending 20mm down (x1mm) and with a diameter of 15mm
(x1mm). Tactile indicators should not be considered as a substitute for audible signals as
they are required by different people, although some will benefit from both. A large
diameter raised push button which can be activated by a closed fist will be most easily
used by pedestrians who have mobility impairments. It should have an illuminated LED
surround or be colour contrasted for increased conspicuity. The United States Access
Board recommends 50mm diameter buttons and a maximum pressure to activate of
22.2N. It should be noted that push button units used in Great Britain must first be
approved by Traffic Control and Lighting in Bristol.

Where centre refuge islands are provided they can be an absolute minimum of 1200mm
in width (LTN 2/95) but to cater for wheelchair users they should be at least 1500mm
and preferably 2000mm. If the island is at the centre of a staggered crossing there should
be a minimum clear width (between guard rails) of 2000mm: sufficient to allow two
wheelchair users to pass one another.

Clearly marked pedestrian crossing areas should be provided in bus stations where people
cross the bus lanes to get from one platform to another, with signing for buses to give
way. As a general matter of policy authorities should give the pedestrian priority.



The appropriate tactile paving surfaces should be installed at all controlled and
uncontrolled pedestrian crossings. Details of these surfaces are given in Section 4 of this
Guide.

If street works mean that a pedestrian crossing cannot be used, the following should be
done:

e put barriers across pedestrian accesses to the crossing.

e use signs showing Zebra, Pelican etc crossing not in use. Place them so that they
face pedestrians on both sides of the road.

e extinguish or cover Zebra crossing globes, switch off the lights on Pelican, Puffin
or Toucan crossings.

3.13 Dropped kerbs and raised crossings

Level or flush access is essential for the majority of wheelchair users. Such access, either
by dropped kerb or raised road crossing must be provided at all Zebra and controlled
crossings and at other places side roads, access points to parking areas etc used by
pedestrians. On longer side roads and residential roads dropped kerbs should, where
possible, be provided every 100 metres to avoid the need for wheelchair users to make
lengthy detours to cross the road having given due consideration to desire lines for
pedestrians and intervisability.

Dropped kerbs and raised crossings (Example of layout at zebra crossing)



Wherever possible the dropped kerb should be flush with the carriageway (maximum
6mm rounded bullnose if really essential) and have a maximum gradient of 8 per cent (1
in 12) on the direct approach; 9 per cent (1 in 11) on the flared sides. The minimum
width of the flush area should be 1200mm (up to 3000mm where there are heavy
pedestrian flows) though 1000mm is acceptable adjacent to car parking reserved for
disabled users. Where a dropped kerb is provided at a controlled road crossing it should
be the same width as the crossing itself (minimum 2400mm). At the foot of the dropped
kerb, the camber of the road should be no more than 5 per cent (1 in 20) for a wheelbase
distance (approximately 600mm) away from the kerb line. This avoids the wheelchair
front wheels or footrest being caught by an opposing upslope.

If the width of the footway is sufficient there should be a level area, 900mm minimum
width, along the rear side to allow easy passage for wheelchair users who are not crossing
the road.



It is essential that the dropped kerb be indicated by the appropriate tactile surface (see
Section 4) and, again with the interests of visually-impaired people in mind, the kerb
should not be on the radius of a road junction at an uncontrolled junction. If the radius is
large it may be necessary for the dropped kerb to be within it, but it should be located so
as to give as close as possible to a right-angled crossing of the side road.

If level access is provided by a raised road crossing, the raised area should be at least
2400mm in width and should be level with the footway.

An H marking should be applied to dropped crossings (at uncontrolled crossings) to
indicate to motorists that there is a crossing present and not to park there (see diagram
1026.1 in Traffic Signs Regulations and General Directions (TSRGD)).

2 As an alternative to crossfall, pervious surfaces which absorb rain may be used in some
circumstances.

4 Tactile paving surfaces

Following extensive research, DfT and the Scottish Executive jointly published guidance
on the use of tactile paving surfaces (Guidance on the use of Tactile Paving Surfaces).
The following paragraphs summarize the guidance given, but designers should consult
the document itself and follow the guidance given. In addition, BS 7997 established the
construction standards for these materials in concrete, clay and stone.

Whenever a footway or other area used by pedestrians is being constructed, repaired or
renewed, consideration should be given to incorporating any appropriate tactile surfaces.

4.1 Pedestrian crossing points

Type of surface: parallel rows of flat-topped blisters 5mm (£0.5mm) high, 25mm in
diameter, pitch 64-67mm.

Colour: red at controlled crossings; buff or any other colour that contrasts with the
surroundings except red at uncontrolled crossings.

Application: at controlled and uncontrolled crossing points where the footway and
carriageway are level with one another.

Layout - controlled crossings: where the dropped kerb at the controlled crossing is in
the direct line of travel, the tactile surface should be laid to a depth of 1200mm. At all
other controlled crossings a depth of 800mm should be provided. The surface should be
laid to the full width of the dropped kerb.

The back edge of the section of tactile surf