traffic to making journeys where they are in greater
danger of being attacked.

Planning the safety of pedestrians and cyclists
should include the following:

e appropriate measures to avoid or settle

conflicts;

e reconciling different types of transport
within the roadway system, with priority
being given to non-motorised transport;

e adapting the warning signals to ensure that
non-motorised transport is given priority
over other vehicles;

e improving the system of traffic-lights at the
crossiroads;

* maintaining the pavements and signing to
ensure the highest standards of safety.

The problem of potential danger spots such
as crossroads must be addressed by improving
the signing system and introducing raised ground
levels or mechanisms to reduce the speed of the
motorised vehicles.

It should be stressed too that the flow of
pedestrians and cyclists should be a prime concern
of the public safety services. Clear identification of

the main routes can help the police when carrying

out their patrols. Strengthening security gives rise
to a number of benefits: a greater use of public
space for recreation, more lively activity among the

street traders and an increase in urban tourism.

1.1.5 Environmental well-being
The growth of trees in urban areas improves
the quality of the landscape and environmental
atmosphere of the streetscape. As Milano (1994)
points out, the presence of vegetation enhances
spaces of social recreation. In addition, it plays
an important role in reducing visual pollution and
improving the people’s state of physical and
mental health. The growth of trees benefits the
city and, in particular, pedestrians and cyclists in a
number of ways such as the following:
* it reduces the risk of sunstroke and
provides welcome shade;
e it acts as a wind-break;
¢ it reduces the level of atmospheric
pollution;

¢ it helps to muffle the noise of the city.

1.1.6 Amenities

Having good paving, trees and well-lit roads
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is a way of encouraging people to walk or cycle,
and, at the same time, ensuring that this habit
will be sustained. Moreover, it is a good idea
to provide suitable amenities which can serve
the requirements of the user for example,
the need for facilities associated with rest,
information.

communication or obtaining

Planting trees alongside the roads reduces the

impact of speed, noise and fumes caused by the
vehicles. Flower-beds and an attractive range
of paving-stones can make the landscape more
pleasant. Similarly, choosing roads that are
appropriate to the nature of the architecture
and the use of the ground can help make the

journey more attractive.






CHAPTER 2
Roaps AND VEHICLES



The design of roads has a great effect

on the safety comfort, enjoyment and
functioning of means of transport. It can either
liberate or restrict the everyday movement of
pedestrians and cyclists. Those who are most
affected by the quality of road design are the
disabled, pregnant women, the elderly and people
with shopping-bags, cases or push-chairs.

Pavements which are uneven and/or blocked
by features of the urban landscape hamper
movement on foot and are an obstacle to people in
wheel-chairs. Wide roads, unlike narrow streets,
increase the speed of vehicles. The narrowing of
streets in tree-lined avenues forces people to drive
more slowly. Standardised paving, as well as the
careful arrangement of objects and trees alongside
the pavements, improves the streetscape and raises
the value of plots of land and buildings.

Design also has a great influence on the
way the transport system functions and can be
a contributory factor, or cause, of accidents,
traffic congestion or conflicts in the roadway
system. Indirectly it can influence the way
economic activities are carried out and the kinds

of urban work that always depend, to some extent,

on means of transport.

Design can serve to encourage or discourage
the use of a car too and, as a result, either increase
or reduce the degree of visual annoyance of parking
areas and the environmental impact arising from

the emission of pollutents and noise.

2.1 THE HIERARCHY OF THE ROADWAY

Urban roads conform to a hierarchical
system that depends on the extent to which their
main functions and priorities require designs
to meet their particular needs. Roads can be
classified into main, secondary and local, or
express, arterial, collector and local. Spirn (1995)
states that the movement is the goal of the
arterial and express ways and the accessibility
and environment quality are more important
for collector and local streets.

Roads in natural surroundings do not
represent a type of road but rather a quality
since they derive their attractiveness from the
natural resource of the scenery. The way these
roads are classified depends on their functions
within the roadway system: express arterial,

collector or local.
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Thus the roadway system comprises
different physical and operational features which
can be classified with regard to the importance of

each user: pedestrian, bicycle, car, lorry or bus.

2.1.1 Local roads

These are roads for traffic of an essentially
local character where the maximum speed limit
is 30 km per hour; they provide space for the
movement of pedestrians away from the vehicles.
The requirements of traffic have less influence
in determining the size of local roads as there
is less demand for parking-space. Although it
varies from town to town, in Brazil, local roads
are required by pedestrians as space which
can be used for leisure activities, especially in
residential areas where the buildings are
designed for recreation and are not separated
from the roads by walls. In fact, the local roads
are largely designed for pedestrians, cyclists and

a few cars but are not suitable for bus routes.

2.1.2 Collector roads
These are the main streets that provide a

link between two arterial roads or an entry into

the boroughs. They serve both passenger and
local transport and are used for bus journeys. The
maximum speed limit is 40 km per hour. Owing
to the bus services provided, the link roads are
attractive to the business and service sector. This
commerce attracts a considerable number of
pedestrians, cyclists and car-users and leads to a
need for suitable pavements, an infra-structure for
cyclists and parking bays. It is important to plant
trees alongside the roads to give shade against
the intensity of heat and lessen the effects of

environmental pollution.

2.1.3 Arterial roads

The main purpose of these roads is to meet
the needs of the heavier traffic which consists of
cars, buses and lorries with a maximum speed
limit of 60 km per hour. It is not advisable to
allow parking alongside the pavements as the
manoeuvres of vehicles attempting to park can
upset the flow of the traffic.

Arterial roads cross through different
boroughs and serve motorised traffic over long or
medium-sized distances. Being a passenger route,

they tend to attract a large number of commercial



and service premises that add to the intense flow
of buses and cars, as well as of pedestrians and
cyclists.

On arterial roads, higher degrees of
atmospheric, sound and visual pollution can be
found which in most town localities require the
planting of trees along both sides of the road to
mitigate the annoyance of motorised transport.
The arterial roads that make up part of the bus
transport system need suitably-placed bus-stops
and lay-bys are needed to reduce the adverse

effects of heavy traffic.

2.1.4 Express highways

These are roads for long-distance journeys
made by motorised vehicles with a maximum
speed of 80 km per hour in urban areas without
traffic-lights. They are usually dual-carriageway
with the roadways divided by a central kerb. To
avoid accidents, there are U-turns and footbridges
for pedestrians as well as turnings into parallel

side-lanes.

2.2 THE DESIGN OF THE ROAD

The roadway consists of different features

and distinct functions such as the pavement, road
surface, parking spaces, traffic islands, a central
kerb and even a cycle-lane. The importance of each
feature depends on the mode of transport that is
predominant. The pedestrian is confined to the
pavement, the cyclist to the cycle-lane and the
motorised transport to the roadway.

A close analysis of each of these elements
confirms that if there is any surplus space on the
verges that can be utilised for transport that is not
motorised, this will improve the flow of the system
and be a way of using public financial resources to
the maximum benefit. The formation of the street
and its surrounding area will have an influence on

its fluidity, convenience and every aspect of safety.

2.2.1 Tracks for vehicles

The roadways designed for motorised
vehicles consist of one or more separate tracks
separated by a central kerb. The track is divided
into two or more traffic lanes which may be of
different sizes depending on the classification of
the road within the roadway system and the need
for speed or a smooth flow of traffic.

The signing of the traffic-lanes helps to
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control the line of traffic and avoid disorderly
driving or the risk of accidents. The size of the
track can be estimated to correspond to the size
of the predominant vehicles (Table 2.1) and their
distance from vehicles alongside depends on the
speed limit. For a journey that allows travelling
and overtaking with a high degree of safety and
comfort, the distance between vehicles is in the
range of 0.45m -1.20 m (Table 2.2). The greater
the speed, the greater the distance between
adjacentvehicles must be. Atrack of a greater width
encourages higher speeds.

Thus, the width of the lane of the local
roads is estimated with regard to the size of cars
while the collector and arterial streets are wider to
accommodate larger vehicles like buses and
lorries. If account is taken of the sizes of vehicles
(with additional allowance made for overtaking),
the lanes designed in urban areas range from
2.55m to 3.75m, 3,90m is used for shared lane.

Different width sizes can occur on the same
track. For link and arterial streets, the size of the
lane on the right is mainly designed to cater for
buses. The adjoining lane should allow large

vehicles to overtake others. The third lane should

Table 2.1: The average size of motorised vehicles

Type of vehicle Average size
Small-sized car 1,80
Medium and large-sized car 2,10
Minibus 2,25
Bus 2,40
Refuse-van 2,40
Truck 2,55

Table 2.2: Distances between vehicles at different speeds

Types of Street and Speed Distance hetween vehicles (m)
Express (< 80km.p.h) 1,05a1,20
Arterial (<60km.p.h) 0,90a1,05
Collector (< 40 km.p.h) 0,752 0,90
Local (< 35km.p.h) 0,45a0,75

correspond to the size of cars. The division of the
lanes should start from the left (referring to the
direction of the traffic) so that enough extra space
remains for the track on the right which is most
affectedby the driving and stopping of large-sized
vehicles.

The best size for a bus lane is a width of
3.3m (Table 2.3). The lane on the right and adjacent
to it should be 3.0m minimum so as not to slow
down the journey or make overtaking difficult. The
further lanes should be the smallest section and
be 2.7m. A lane of 2.55m is only recommended in

areas where there is a low number of vehicles.



It is advisable to locate parking-spaces on the left
of the road.

Since requirements for the use of space vary,
it is advisable to draw up a list of the minimum,
recommended and maximum measurements
for the flow of vehicles in the right-hand lane.
This varies in accordance with the classification of
different categories of road (Table 2.4). The
lowest widths admissible are only recommended
for short stretches of road or roads with
a low volume of traffic. If the roads are too
wide, they tend to be overused and this leads
to pile-ups or bottlenecks, dangerous overtaking
and increases of speed at unsafe levels.

Table 2.3: Measurements recommends for lanes in corridors of bus

Minimum width ~~ Minimum width

Position acceptable TG Maximum width
Right hand lane 3,00 3,30 3,90
Central lane 2,70 3,30 3,90
Left hand lane 2,70 3,30 3,90
Parking at 0 degrees 2,25 2,40 2,55
Table 2.4: Measurements of right lane recommends
Right hand lane

Categories of street ini i ini ;

9
Local 2,70 2,85 3,00
Collector 3,00 3,30 3,45
Arterial 3,50 3,45 3,60
Express 3,60 3,75 3,90

2.2.2 Parking

A parking-space is a place reserved for
stationary vehicles. These places can be located
alongside the lanes or built into the pavements or
central kerbside. Parking is often not planned as
a part of the physical structure but authorised for
operational reasons, and one factor which must be
taken into account is the total width of the road.

There are only five angles which can be
employed for parking along a road of 0, 30, 45, 60
or 90 degrees. Each of these require different
measurements both for the parking space and for
the manoeuvre of parking itself and they all have
different advantages and disadvantages.

The measurements of a parking-space for
a normal-sized car are 2.25m X 5.0m. This space
is calculated on the basis of the size of the car,
including any added accessories and the room
needed for opening the doors. In some cities
the smallest size that can be allowed for a
vehicle is 2.1m. The ideal size is 2.4m. The space
positionedat0degreestothe pavementshouldhavea
minimum size of 5.5m. The space at 45 degrees
needs 4.75m while 60 degrees needs 5.5m and

90 degrees needs 5.0m.
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Parking-spaces which are parallel to the
cycle-lane should, whenever possible, have a width
of 2.4m to prevent doors of vehicles from being
opened on to the cycle-lane. Parking-space for
users of wheel-chairs in urban roads must be
easy to locate. For example, they can be put close
to a group of buildings near a pedestrian-crossing.

These spaces should be thought of as being

suitable for the seated motorist or passenger.
When the planned space is parallel to the
pavement, it must be of a width that offers a space
to accommodate wheel-chairs off the street. This
should be affected in a way that can allow
all the movement needed for getting into or
out of a car and for folding or unfolding the

wheel-chair safely.






CHAPTER 3
PEDESTRIANS




Every kind of locomotion involves a

degree of walking. Travelling on foot can be
a complete journey or a means of supplementing
another form of transport, whether it be to gain
access to a car, bus, the underground, train or
a bicycle. Pedestrians usually just go from one
block to another and their routes are interrupted
by the flow of cars. The continuous thread of
motorised traffic dominates the scene and
weaves the pattern and spatial organization of
the town or city. The overlapping of roadways
causes a sequence of interruptions in the
pedestrian areas which are dotted with crossroads
that often fail to provide the minimum degree
of safety.

The category of pedestrians includes
children, adults and the elderly, each age group
varying in its degree of agility and awareness.
The pedestrians might include handicapped
people with problems of disability and sight.
They might also be restricted in their
movements and by other external factors
apart from physical disability such as having
push-chairs, wheelchairs

shopping trolleys,

and children strapped to the body. Whether

their movements are restricted by physical
handicaps or not, these people can be regarded as
People with Reduced Mobility or People with
Restricted Ability. The design of the roadway must
serve to help everybody get around, as well as
offering safety and ease in the act of walking
and making the street a universal space.

For a design to be sustainable, pedestrians,
cyclists and public transport must be given priority.
To achieve this, the functions of each kind of route
must be clearly set out and the peculiarities of each
form of locomotion catered for so that accidents

can be avoided and traffic allowed to flow freely.

3.1 THE PAVEMENT

The pavement is an area that is designed
for the movement of people — it is at a higher
level than the road and close to the buildings.
Pavements should provide enough space to allow
pedestrians to pass by whether in wheel-chairs or
baby push-chairs. The pedestrians usually require
about 0.75 m of space for their movements
(Figure 3.1). There are variations of 0.05m with
regard to children, wheel-chairs and people

with crutches. On the basis of this estimate, two
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pedestrians occupy 1.5m and three pedestrians
2.25m, including the distance between them
(Figures 3.2 and 3.3).

The width of the pavement must also allow
the placing of urban features such as posts and
benches, as well as trees to provide shade against
excessive heat and to counter the effects of
pollution. When estimating the measurements, it
should be taken into account that the movements
of the pedestrian are affected by the presence of
walls and shop-windows of the buildings and the
proximity of the street.

The pavement consists of four different lanes
(Figure 3.4):

1 - the connecting passage with the

buildings (CP)

2 —the street furniture and trees or shrubs

(SFT)

3 - the walk-way (WW)

4 —the safety lane (SL)

The connecting passage [CP] with the
buildingsadjoins the sites of the buildings.
It corresponds to the distance that pedestrians
usually keep from the buildings. The lane

walk-way (WW) corresponds to the part of the

pavement which only serves the pedestrians.
The part for street furniture and trees (SFT) is
designed for posts, benches and bus-stops, as
well as trees and any kinds of objects the city
needs. In cities or towns which have signs on the
ground for people with poor sight, the part must be
resurfaced with different material from the walking
lane to prevent any obstacles appearing.

The safety lane (SL) corresponds to the
minimum distance required by pedestrians,
cyclists and objects (Figures 3.5, 3.6, and 3.7).
In towns where the ground is marked with
signs, the safety lane must be placed between
the pedestrian lane and the cyclelane (Figure 3.6).
The ground is wusually surfaced in a way
that can warn the partially-sighted where
the pavement ends or where the walk-way

can be found.

3.1.1 The connecting passage (CP)

The connecting passage may be of different
sizes. When placed alongside walls in the vicinity
of local roads, it should have a minimum width
of 0.3m. In residential areas, here there are

spaces in front of the buildings; the minimum width
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should be 0.45m or 0.6m when there are buildings.
The same measurements should be adopted in
commercial roads where there must be a
minimum width of 0.9 m so that pedestrians have

enough space to look at the shop-windows.

Table 3.1 Widths of the main elements surrounding the pavement

Elements Lane affected

Walls 0,30m
Residential and small commercial property 0,45m
Walls and shops 0,60m
Shop-windows 0,90m

3.1.2 The walk-way (WW)

The minimum width of a pavement should
allow the pedestrians ease and, in particular,
every pavement should have enough space to
allow at least two people to pass by in opposite
directions. Given that the width of a lane for a
pedestrian is 0.75m, the minimum recommended
is 1.5m. None of the following should be
present: difference in levels, street objects,
ramps giving access to pedestrians or vehicles.
Although 1.5m may be a rather narrow space
for two wheel-chairs to pass by at the same
time, a place for overtaking can be included
in an adjacent space between street objects.

In planning pavement areas, the sizes should

be more liberal and allow the pedestrian more

scope for movement and enjoyment.

3.1.3 The lane for street furniture and trees (SFT)

The journeys of pedestrians are affected by the
presence of urban features and trees. Thus when
calculating the minimum size of a pavement, as
well as the width required for the unhampered
movement of pedestrians, account must be taken of
the distance from the urban objects (which should be
between 0.15-0.45m depending on the extent of their
influence) - the less the distance, the less the degree
of comfort for the pedestrian.

The area of urban features can be defined
as the sum of the area of urban objects and its
area of influence if it includes trees. The lowest
measurement recommended for this area, in the
vicinity of local roads with trees, posts or small
litter bins is 0.75m (Figure 3.8 and 3.9) resulting in a
pavement with a minimum width of 2.55 (without
counting the kerb).

An area of urban features of 1.2 m allows a
greater degree of ease since the urban objects can
be 0.3m away from the walkway, thus putting less

pressure on the pedestrians (Figures 3.10 and 3.11).
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Figure 3.8

It also allows space for bus-stops which lack shelters
and to accommodate passers-by away from the main
thoroughfare (Figure 3.12). The use of this lane would
result in a pavement with a minimum width of 3m.
When shelters are put up at the bus-stops, an
extra space of between 0.3-0.45 m. must be added as
an additional area about the main thoroughfare There
must be a minimum distance of 1.2 m (0.9 being the
pedestrian lane and 0.3 a safety lane) (Figure 3.12).
If the shelter has a width of 1.2 m, the area of urban
features will be 2.7 m. If the minimum width of the
pedestrian walkway is 1.5 m, there will be a pavement

with a width of 4.5 m (Figure 3.13). At the same time,
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the size of the pavement must take account of how it
will be used and the occupations of people along the
way. Commercial streets require a paved space of 0.9
m. and a walkway of 3.0 m to allow 4 people to pass
by and an area of urban features of 3.0 m including
bus-stops, kiosks and cash-points. This will result in
a pavement of approx. 6.9 m (Figure 3.14).

If small magazine-stalls are included, divided
into a sectional area of 1.2 sqm, a track for urban
features is required of at least 1.8 m resulting in
a pavement with a width of 3.6 m (Figure 3.15).
A pavement which has the same objects but allows

greater convenience will have a minimum width
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Figure 3.10

3.00

of 4.05 m. (Figure 3.16).

One of the most important measurements
in estimating the size of pavements is that of the
beds at the base of the trees. Urban trees need
pits of 0.6m —1.05m making up a bedding space of
approx. 0.75-1.2m (Figure 3.17). They can be built at
ground-level or at a slightly higher level. When
the trees are placed close to the gravel filling the
kerb-stones, they can damage the kerbs. In addition,
they act like a wall and can cause drivers to swerve to
the centre of the road. In both side-roads and arterial

roads with traffic involving large vehicles, the axis of

Figure 3.11

the trees must be kept at a minimum distance of 0.6m
from the inner kerb so that the branches of the trees
do not obstruct the buses or trucks (Figure 3.18).

The choice of urban features for each kind
of pavement will depend on which category of
way it is and must form a part of the system that
determines the size of the pavements (Table 3.2).
Posts and trees make up the minimum of objects
that must be included in local ways. The posts
are needed for lighting and the trees to give
protective shade against sunstroke, which is a

potential hazard in most cities and towns in Brazil.
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The side roads, being the part of the public road
system that has the largest number of pedestrians,
should have litter bins, public telephone booths,
magazine stalls and spaces at bus-stops along its
pavements, as well as posts and trees. On the
arterial roads, the pavements must have all the
objects of the side roads with an increase of
shelters for passengers waiting for the bus, as there
is a greater number and frequency of services. The
track for urban objects must, whenever possible,
be covered with a tactile warning surface to
enable the partially-sighted to realise that this is an
area of obstacles.

Table 3.2 Urhan features and the hierarchical classification of ways

Urban features Minimum size of lane for urban objects

Posts and trees 0,75
Simple bus-stops 1,20
Bus-stops with a shelter of 1.2 m 2,70

3.1.4 The safety lane (SL)

The safety lane (SL) runs alongside the
roadway. This track is usually absorbed in the lane
of urban features. In pavements without urban
objects, it shows the minimum distance that the
pedestrian tends to keep from the kerb. It also

defines the minimum distance that the urban

features must have from the centre of the kerb. In
the manual issued by the Council of Rio de Janeiro,
a minimum distance of 0.5m is recommended for
all street objects including the beds of the trees.
In Victoria, the fixed distance is 0.3m.

A safety lane with a distance of 0.45 m allows
space for the front of vehicles parked at an angle
of 45 degrees and 0.6 m allows space for vehicles
parked at a right angle (90 degrees) (Figure 3.19),
although in neither case, is it possible for
pedestrians to pass between the vehicles and
objects with these measurements. A safety lane
with a distance of 0.45 m or more allows car doors
to be opened without disturbing the urban traffic

(Figure 3.20).

3.1.5 Ramps to allow vehicles access

Ramps allowing vehicles access to garages
are included in the safety lanes and can be
extended to a section of the lane for urban
features. The ramps will vary considerably
depending on the declivity of the slope and the
difference in level between the pavement and the
roadway (Table 3.3). The height of the kerb must

be a maximum of 0.15m and an acceptable slope
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to allow a vehicle entrance to a dwelling can be up
to 25%. If one takes into account slopes of 20-25%
and the height of pavements varying between 0.1
and 0.15 m, the declivity of the ramp and thus the

safety lane will be between 0.4 and 0.75 m.

Figure 3.19

Table 3.3: Depth of ramp providing access to vehicles in the pavement area

20% 25%
0,10 0,50m 0,40m
0,125 0,625m 0,50m
0,15 0,75m 0,60m

3.1.6 Ramps to allow pedestrians access

If one follows the principle that everyone
should havetherightofaccess, pavements should
be provided with ramps at every crossroads.
These ramps will have different slopes
depending on the height of

the kerb and the declivity

Figure 3.20

ﬂ decided on. Brazilian
legislation allows a
slopeof up to 12.5%,
however, several manuals do not advise that
declivities should be above 8%. Prinz (1980)
states that to avoid the risk of wheel-chairs
slipping on a steep slope, the ramps should
have skid pads on slopes above 6%.
Table 3.5 provides calculations of the

depth of the ramp for pedestrian access

for declivities of 6.25 12.5%. The flat

surface at the top of the slope must

have a minimum section of 0.9m.
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Neither of the ramps giving access to pedestrians
or vehicles must take up space in the pedestrian
way or the cycleway that form a part of the
pavement. They must have the same width as the
safety lane (SL) or the track for urban objects or
trees (SFT) as illustrated in Figures 3.21 and 3.22.

The pedestrian crossings must be located

at the crossroads - this could be at the point
where the pavements lead on to curving arcs
at the convergence of roads at the crossroads
(Figure 3.23) or where they form a square at the
crossroads itself (Figure 3.24) In the case of the
former the advantages are as follows:

e the pedestrians are secured greater safety
and have a better view of the vehicles
while also being themselves noticed by
the drivers more easily;

e the vehicles can also reduce their
speed or stop after the curve before
they reach the crossing without causing
inconvenience at the crossroads;

e the cyclists on the main road who want
to go ahead can transfer to a new road
easily without being caught up with

vehicles wanting to turn right.

Table 3.4: Ramps — slope permitted on pedestrian ways

Slope Degree of restriction

<=6% No restriction

> 6% Skid pads required

<=8% Maximum in normal situations
8a12% Confined to exceptions

Source: Prinz (1980)
Table 3.5: Ramps and pavements corresponding to the height of the kerh

Diffrence n tevels or gt .16 or 6,25% 11201 835% 18 0r 125%

0,10m 1,60m 1,20m 0,80
0,11m 1,76m 1,32m 0,88
0,12m 1,92m 1,44m 0,96
0,13m 2,08m 1,56m 1,04
0,14m 2,24m 1,68m 112
0,15m 2,40m 1,80m 1,20

In the case of narrow pavements, the
pedestrian ramps can be placed parallel to the
kerb. Another way to overcome the problem of
gaining access to the pavement is to raise the
level of the track of the road and thus reduce the

difference in level in the crossing areas.

3.2 [SLANDS AND BEDDED AREAS

The islands and bedded areas are spaces
placed amid the roadway and are defined by
horizontal signalling or by constructing an area
at a higher level. They are designed to protect
pedestrians at the crossings or to direct the flow

of traffic to the left.
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The size of the bedded area should take
into account that the pedestrian might be using
a wheelchair, a bicycle or pushing a baby
push-chair. For this reason, it must be wide
enough to allow any of these kinds of pedestrians
to have free passage or to stop. On the routes
alongside the beach, account must be taken of
space for surf-boards. Thus, when one makes
increases to allow for the pedestrian and any
accompanying equipment, the zone of protection
is 0.35m to the outside of the kerb, 2.5m for the
minimum section of the central bedded areas
and 2.7m on the coastal routes. In both cases, the
widths are not enough for vehicles to turn to the
left as the radius for turning is too small and there
is restricted space to protect vehicles which are

outside the main flow of the traffic.

The crossings at the islands must be lowered
further to the level of the track to help
pedestrians and cyclists to travel more smoothly.
Pavements which have a width that is less than
3.5 m can only have trees when they are not
flanked by high rise buildings in the adjacent land.
The same measurements must be adopted for
the central bedded areas. In the case of smaller
areas, trees must be planted that have a long

trunk before extending into a fork.

Table 3.6: Size of the central bedded area with regard to the pedestrian

Pedestrian Measurement  Central area mi-
of side nimum section/

With a bicycle 1,80m 2,50m

With a wheel-chair 1,70m 2,40m

With a baby push-chair 1,60m 2,30m

With a surf-hoard 2,00m 2,70m

Partially-sighted with a walking-stick 1,50m 2,20m
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BiCYCLES




Different kinds of cyclists should be

given different priorities. Time and direction
are likely to be less important for recreational
cycling than for cyclists going to work or school.
Those who cycle as a sport or a leisure activity will
prefer cycle-paths in attractive scenery alongside
the sea-shore or a river bank, or on streets and
tracks in green areas. When making journeys in
urban areas, they will choose roads with less traffic
and times when the streets are less congested.
People who depend on bicycles to go to work
or to carry out services like delivering medicine
or water, will take the shortest routes or those
which allow them to cover the journey most quickly
and where they can maintain a regular speed. In
contrast, casual cyclists are more willing to go on
a longer journey if it is safer and more amenable.
Safety has now become one of the most important
requirements in planning cycleways. The reason
for this is that there is an increasing number of
new cyclists who run a greater risk of having an
accident because of their lack of experience with
traffic. This particularly applies to children who,
as Ramsay (1995) points out, up to the age of 12,

lack a sufficiently mature sense of movement and

distance to gauge the potential risk of the traffic.

4.1 CYCLING ACCIDENTS

Cycling accidents occur both on the cycleways
and main roads, particularly at crossroads. The
main reasons for accidents caused by drivers of
motorised vehicles are as follows:

e opening the door of a vehicle;

e carelessness when turning left;

e entering a road without warning;

¢ dangerous speeding;

¢ failing to stop at the traffic-lights.

With regard to the cyclists, the main causes
are:

® reckless speeding:

e overtaking on the right;

¢ failing to stop at the traffic-lights.

Accidents such as collisions and falls also
occur on the cycleways. Causes resulting from the
infra-structure include the following:

e the cycleway being too narrow to allow
bicycles to pass each other;

e the excessive height of the kerb and other
surrounding features, which create the effect of

a wall. This causes cyclists to veer towards the
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centre of the cycleway which means there is a
greater chance of a collision with a bicycle in the
adjacent track or when overtaking;

e Obstacles in the path like posts and trees
which restrict the space required for travelling;

® The condition of the pavement.

® Problems of drainage;

¢ Inadequate orincomprehensible signalling,
particularly at different points of the crossroads;

¢ Theinadequate width of the track alongside,
which leads to pedestrians using the cycleway.

Horizontal signalling is an important means
of reducing the risk of accidents. One of the
most essential signs is to warn cyclists they are
approaching a crossroads with  vehicles or
pedestrians. Whenever possible, the coloring
and surface material of the ground should be
altered on the cycleway or cycletrack and in the
area where it meets a pedestrian crossing. The
cyclist must be warned that in this stretch of the

lane the pedestrian has priority.

4.2 THE INFRA-STRUCTURE FOR THE CIRCULATION OF BICYCLES
Roads which are solely designed for bicycles

must conform to a hierarchical pattern made up of

main, secondary and local routes. In planning the
network, attention must be paid to the geometrical
shape and signalling that can together ensure a
degree of safety and ease of travel to the cyclists,
as these factors can attract or discourage new
users of bicycles and the everyday use of this kind
of transport.

The essential infra-structure usually needed
for the circulation of bicycles consists of cycle-ways,
cycle-lanes and shared tracks. Cycle stands are
used for parking the bikes. Cycleways can mark
out the whole infra-structure planned for the
circulation of bicycles. As a part of this system,
spaces can be designated for the sole use of
bicycles and segregated from cars and pedestrians
by making use of physical objects such as
pavements, low walls and kerbs.

Cycle-lanes are lanes on the street way or
pavements marked out by horizontal signalling or a
differentiation of ground surface which does not rely
on physical objects. Shared lanes are those used for
the circulation of two or more kinds of transport, like
bicycles and pedestrians or bicycles and motorised
vehicles.

Cycle routes are ways, tracks or lanes of traffic



reserved for journeys by bicycle. Cycle routes might
be laid out for short periods such as weekends or
holidays. They might have shared traffic but usually
have a low speed-limit and restrictions of access for
motorised vehicles.

Cycle stands are the places used for parking
bicycles. If one wishes to build a continuous system
of routes for cyclists in areas which already have a
network, one must select ways that can be adapted
to form a circuit for the circulation of bicycles. The
choice of what kind of infra-structure to employ:
cycle-ways, cycle-lanes or shared lanes largely
depend on the type of route chosen, the use of the
ground surface and the nature of the traffic.

Although a segregated cycle-way can be
regarded as the best means of assisting the flow
of the cycle traffic, Forester (1994) believes that
cycle-lanes on the track or shared lanes, as well as
being narrower and taking up less space, are more
flexible and interact with the traffic better.

The manual issued by Oregon suggests that
a cycle-way on a track is preferable to a cycleway
on the pavement. On the track, the cyclist is more
visible, while on the pavement he makes a sudden

appearance at the cross-roads which makes it

difficult for him to be seen by motorists, especially
when they are travelling in an opposite direction
to the traffic. Furthermore, on the basis of the
experience of Oregon, it is safer for the cyclist to
move like a vehicle than like a pedestrian even at
the crossings.

Cyclelanes are relatively cheap and easy to
construct. Like cycleways, they provide a space
solely for the circulation of bicycles and are
separated from other kinds of transport by
horizontal signalling. They are safer when they
make use of a separate track which can give a
to motorised vehicles and

clearer warning

pedestrians of the presence of bicycles.

4.3 MEASUREMENTS

The cyclist takes up little space in the street
way system. The width of his track is approx. 0.6
m. But when riding, a further 0.3 m is required on
each side for handling the bike, which means that
a width of 1.2 m is required, as shown in Figure 4.1.

The way the cyclist sees the cycleway or
cyclelane is influenced by surrounding features.
The higher they are, the more they reduce the

optical width of the track and this makes the
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bicycle veer to the centre of the track. As a result,
the cyclist tends to keep to the following distances:
¢ 0.3 m from the edge of an unsegregated
lane or pavement up to 0.1 m in height
(Figures 4.1, 4.1a and 4.2);
® 0.45 m from pavements of over 0.1 min
height and from low isolated features like
flower beds and litter bins;

¢ 0.6 m from low walls or continuous flower

Figure 4.3
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beds and also from isolated high features
like posts, magazine kiosks and parked
cars (Figures 4.4 and 4.5);
¢ 0.75 m from high stationary features when
placed on both sides (Figures 4.6 and 4.6a);
¢ 0.9 m from moving vehicles and other
cyclists when a greater ease of movement

is required. (Figures 4.7 and 4.8).

Figure 4.4
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With regard to trees, the distances are varied
for the cyclists depending on whether the beds are
at the same level as the cyclelane or higher. There
will also be a variation depending on the size of
the bed and the diameter of the tree trunk. The
smaller the bedded area, the greater the distance

of the cyclist, as illustrated by Figures 4.9 and 4.10.

The space required for bicycles in cycle
stands is 0.6 m by 1.8 m for each bicycle and they
must have a free space of 1.5 m to allow them to
enter and leave the stand.

As regards ramps, the manual issued by
GEIPOT (1983) recommends variations in the
declivities which will depend on how steep the

slope is — the maximum recommended is 10%, as

Figure 4.5 shown in Table 4.1.
50 O
%’
Table 4.1: Declivities of the ramp for bicycles
= - Nomal (4)  Marimum (%)

‘ | - 2 5,0 10,0

‘ ] 4 25 50

|

| ‘ 6 1,7 5%

: ‘

| ! Source: GEIPOT (1983)
.60 | .60

R
Figure 4.6 Figure 4.6a Figure 4.7
! ] |
I I I I ! : I : I
I I I I I ! | I I I
I I I I I ! | I I I
| [l | | | | ! ; I I I
¥ T ] ] ’ | I I I
|
e I eo | . e : oo : oo ‘L oo e \ .60 .fDA.gm .60 \




Chapter 4 - Bicycles @@

Figure 4.8
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Restricted space makes it difficult

to form a roadway infra-structure solely
for the use of cyclists in built-up areas. Despite
this McClintock (1995) claims that although
less than ideal, some facilities can bring about
significant benefits, especially in areas where
there is a great flow of traffic. As Tolley (1995)
pointed out, when carrying out a comparative
study of towns in Holland, it is apparent that
there was a greater use of bicycles and less
reliance on cars in areas where cycleways had
been laid out for journeys to school and work.
Although the distances of these trips had
been lengthened, it did not affect the time it
took because there was an increase in speed.
Apart from this, the cycleway was beneficial in
attracting new users and providing more comfort
and safety for the old cyclists. Rio de Janeiro
has also experienced a considerable increase
in the number of cyclists compared with cars.
Until 1994, there were about 1.5 million bicycles
and 1.2 million cars. By 2002, the numbers had
increased to 3.5 million bicycles and 1.8 million
cars, which can be attributed to financial

investment in the cycleway system (IPP, 2005).

McClintock (1995) believes that there are a
number of factors which determine whether or
not cyclists will use the facilities of a cycleway.
Cyclists with fixed hbits tend to give priority to
shorter routes to reduce the time it takes to
complete their journey and allow them to
maintain a regular speed. In contrast, cyclists with
recently-acquired habits are more willing to take
a longer route if they think it is safer. However,
there is some evidence to suggest that most
cyclists are reluctant to take a route that adds
more than 10% to their journey, unless it offers
irresistible advantages of safety. At any rate, the
organized structure and high standard of the
cycleway system are responsible for drawing
cyclists away from congested, dangerous roads to
safer and pleasanter routes.

Planning often only envisages the cycleway
as a place for recreation alongside beaches or
across parks. However, on some occasions,
cycleways are planned to meet the needs of
those travelling from home to work. In this case,
they are laid out on high-speed motorways with
levels of

unacceptable pollution and this

discourages their use, in particular among
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children and women.

As it is not always possible to lay out a
cycleway network in the whole urban roadway
system, one must select the roads that meet
the principal needs of the people. These can be
distinguished in accordance with the reasons for
travelling by bike as follows:

* home-work-home;

e carrying out services;

e school;

® sport;

® leisure;

e casual trips — like shopping or visiting a

sports centre;
Figure 5.1

Tolley (1995) states that a cycleway
network must be well organized follow
a consistent pattern and be easily
recognizable as belonging to a
hierarchy of routes in which the bicycle
has competitive importance. Whenever Figure 5.3
possible, and in whatever shape or
form they take, routes must maintain
continuity within the roadway system.

The reason for this is that the

fragmented nature of the infra-structure

for bicycle journeys is often interrupted by
crossings, bus-stops and parking areas and this
can lead to conflicts which make the cycleway

network less attractive and unsafe.

5.1 A LINEAR SYSTEM AND AN INTERCONNECTING SYSTEM

There are various ways to lay out a cycleway
infra-structure, whether it be paved tracks in parks
alongside a river bank or the sea-shore, or beside
roads in built-up areas. The journey can expect to
encounter different types of infra-structure, with
stretches of cycleway and cyclelanes. Basically,

it consists of either a linear or interconnecting

Figure 5.2 E
Figure 5.4 i

system.

-
—
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In the linear system, the bicycle journey only
occurs along one route which can be one-way
or dual carriageway (Figures 5.1 and 5.4) In the
interconnecting system, the bicycle journey
involves entering adjacent streets and skirting

round crossroads (Figures 5.5 and 5.12).

Figure 5.5

Figure 5.10

Figure 5.6 HI l
Figure 5.8 H
Figure 5.11 I

5.2 CONDITIONAL FACTORS

The main difficulties in maintaining
continuity in the bicycle journey, whether on a
cycleway or cyclelane, occur at intersections,
pedestrian crossings, bus-stops and parking
areas. The procedures which have to be adopted
vary, depending on the type of road

and its operational use.

Figure 5.9 H
Figure 5.12 !
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5.2.1 The bicycle and the type of road

When laying out a roadway system which
gives priority to bicycles in the existing
network, one must start by understanding the
purposes of each road and the peculiar features
of each kind of locomotion so that priorities can
be worked out for making the most suitable
kind of intervention. It is only in this way that
conflicts can be avoided and a smooth flow of
traffic in urban areas ensured.

In local residential areas inhabited by
single families, the smaller amount of traffic
and low speeds means that it is possible for
bicycles to share the roads. In local roads,
where residential land is reserved for high-rise
buildings, there is a greater number of vehicles
in circulation and neighboring areas are more
accessible. In this case, a cyclelane increases
the visibility of the cyclists and makes it safer for
them.

The side roads can also be shared by the
vehicles and bicycles. However, when there is
a greater volume of traffic and speeds exceed
30 km per hour, there is a need for cyclelanes.

These should be on the left in the case of

one-way streets to prevent bikes being too
close to the buses or on both sides when it is a
two-way road.

The arterial roads which experience
the greatest number of journeys and highest
speeds must have both cyclelanes or cycleways.
These should be at the side if the street has few
crossings and limited access to the surrounding
area and at the centre if there are a lot of
connections on the sides which can break the

even flow of the bicycle journey.

5.2.2 The bicycle and the running of the roadway

When laying out a cycleway system, it is
advisable for bicycles to travel in the same
direction as the vehicles. By adopting this
procedure, one can minimize the risks of
accidents at the crossings involving pedestrians
who usually only pay attention to the movements
of the vehicles. It also avoids the problem of
motorists who are seeking to find a gap in the
traffic, being surprised by the sudden appearance
of a bicycle going in the opposite direction.

When there is a dual system, it is

recommended that cycleways and cyclelanes
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travel in the same direction as the traffic, even
though following this pattern can mean an
increase in the length of the journey which is not
always acceptable to the cyclists.

A two-way cycleway or cyclelane system is
satisfactory in situations where there are central
kerbs, paved areas by the sea-shore and across
parks and where there are no cross-roads with
tracks for vehicles. When there is a two-way
system along the pavements there is a greater risk
of accidents, particularly at the crossings. This is
because with traffic going in both directions, all the
traffic, the cars as well as the bicycles, thrown into
disorder.

In the opinion of Forester (1994), the bicycles

should travel on the left of the road because at the

Figure 5.13

crossings it is preferable to separate the traffic in

terms of its destination and not its type.

5.2.3 The bicycle, the intersection and the
pedestrian crossing

The pedestrian-crossing at the crossroads
should always be regarded as an extension of the
pavement, whether it has signalling or not. It is
advisable to place the track for the cyclist crossing
together with the pedestrian crossing so that the
motorised vehicles do not have to be interrupted
twice in their journey. The bicyclelanes usually go
round the corners of the square at the centre; this
gives continuity to their journeys as it means they
are not placed among the vehicles and pedestrians
(Figure 5.13).

Figure 5.14
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The cycleways and cyclelanes should have
horizontal and vertical warning signs to reduce
the speed of the cyclists when they are
approaching crossings where the pedestrians
have the right of way. At these meeting-points, the
surface of the ground should be marked in a
different way (Figure 5.13). In the case of arterial
and side roads, the surface of the crossings and
their ramps should have a minimum size of 4
meters for the pedestrians and 2 meters for the
cyclists (Figure 5.13). The horizontal signalling
for bicycles usually consists of red squares or
white paint. A different ground surface can also be
adopted to help the cycleways and cyclelanes to
run more smoothly (Figure 5.14).

5.2.4 The bicycle and bus-stops

Buses restrict the movement of cyclists
because the width of these vehicles makes it
difficult for space to be shared on the same
roadway. As well as this, they draw close to or move
away from the kerb at an operational speed which
is similar to that of the bicycle. This makes it hard
for the cyclist to avoid a bus on the road. Cyclists
can only share the same space as the buses when

the numbers are low.

Cyclelanes should not be situated on the
right-hand track together with the bus lanes. As
there is a need to provide parking areas within
the pavement kerb at the side of the bus lane, one
must choose one of the following alternatives:

¢ Placing the cyclelane on the left-hand side

of the traffic with the parking-area and
buses on the right, in alternate blocks;

¢ Placing the cyclelane on the left of the

traffic beside the parking areas, leaving the
lane on the right for the buses;

® Placing the cyclelane on the right of the

traffic on roads where bus services are
less frequent.

The cycleways on the road or cyclelanes on
the pavements must skirt round the areas set
aside for bus-stops which must be kept close to
the road. The space between the pedestrian lane
and the area for boarding or alighting from the bus,
should not be at different levels so that general
accessibility is not hampered. All the cycleway
infra-structure in the stretch must have warning
signals showing the need for cyclists to slow down
and give priority to the pedestrians. Figures 5.15

and 5.16 show the space at the bus-stop on a road
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with a cyclelane on the pavement. The cyclelane
on the street requires the inclusion of a ramp so
that the cyclist can get on to the pavement and skirt
round the bus-stop and ensure that the parking
space for the bus is kept clear (Figure 5.17). The
same procedure applies to the cycleway and is

shown in Figure 5.18.

Figure 5.15

5.2.5 The bicycle and the parking area

The presence of parking areas can cause
problems to the circulation of bicycles. In some
cities or towns, it is usual to place the cyclelane
between the parking bays and the traffic
(Figure 5.19). When parking is casual, it should not
represent an obstacle which can affect the cyclist.
Thus, to prevent an accident occurring through
a car-door being opened unexpectedly, parking
bays for cars parked parallel to the kerb of the
pavement should be 2.4 m in width when the
adjoining cyclelane is not more than 1.5m. When
the cyclepath is 1.8 m, the parking bays must have
a width of 2.1 m. 3,90m must be the sum of the
cyclelane more parking bay. In Toronto, Canada,
this sum minimum is 3,80m. It is not advisable to
lay out a cyclelane along parking bays which have
angles of 30, 45, 60 or 90 degrees, as this makes it
difficult for the cyclist to be seen by the motorist.

The cycle-way infra-structure can also be laid
out on the track between the parking area and the
pavement (Figure 5.20). It can be separated by an
intervening lane of urban features, although this is

not very common (Figure 5.21).
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Figure 5.19

Figure 5.20

Figure 5.21
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CYCLELANES ON THE RoaD



Cyclelanes on the road can be one-way or Figure 6.1

two-way. The bicycle can be situated in various
places depending on how the bicycle is used and the
volume and type of traffic. It can travel between:

¢ the pavement and the traffic lane;

e the pavement and the parking lane;

e the parking lane and the traffic lane;

¢ the different lanes of street transport.

The lowest width for a one-way cyclelane

is 1.2m although this may be too narrow if ! !

.30/ .e0 1.30.30 1.05
4 4 < =+ =+

there are detours because of problems with the

1.20 .30 1.05

pavement or the need for drainage. For this reason,
this size is only recommended for short stretches,

on roads where there is little traffic, no heavy Figure 6.1a

vehicles and few cyclists. When measuring the
size of the cyclelane, the gutter is not included and
nor is the ditch formed by the uneven level of the
asphalt beside the kerb, which is found on many
streets in Brazil. The minimum width, including the
cyclelane and gutter, must be 1.5m (Figure 6.1).
In streets with more traffic, a minimum
width of 1.5 m from the gutter is recommended

(Figure 6.2). Cyclelanes with a width of 1.8m ‘ ‘

.30 .e0 .30 .45 .90
e " L e "

allow the cyclists to be more visible and reduce the

1.20 .45 .90
" "

risk of overtaking occurring outside the cyclelane.
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Chapter 6 - Cyclelanes on the Road

A cyclelane on the main road with a width that going in opposite directions, which increases the

exceeds 2.1m might be improperly made use of risk of accidents, particularly at the crossing-points.

by cars. For this reason, this system is only recommended
As Forester (1994) points out, the need to take Figure 6.2

account of bicycles overtaking means that the width
of the cyclelane should be greater than necessary
for a large part of the journey.

One-way cyclelanes placed between the

parking areas and the traffic-lanes should have a

width of 1.5 m when the parking takes up 2.55m, and
1.8 m when the parking space has a width of 2.25m
(Figure 6.3). Cyclelanes should have a minimum
width of 1.8m when situated between the traffic L BRTe R
lanes. In this case, it is recommended that the Fure 63
lanes on local roads have a minimum width of
3m. On roads with bus routes, the minimum width
should be 3.3m (Figure 6.4). The cycleway situated
between the pavement and the
parking area can have widths
of 1.5 and 1.8m (Figure 6.5).
The two-way cyclelanes
should have a minimum

width of 2.4m (Figure 6.6).

When these tracks are laid out along the road, the

cyclist on the left-hand lane has traffic on both sides
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Figure 6.4 along paved ways where there

are no crossroads involving

vehicles, like parks landscaped

: by the sea-shore or
: alongside river banks.

Whenever possible,
3.00 (CAR) 1.80 3.00 (CAR)

a.30 (8US) ’ " 230 (8US) the cyclelane on the

street should have a

Figure 6.5 surface with an appearance

that is distinct from the

vehicle lanes or marked by
means of horizontal signs formed
from a white line 0.1-0.2m wide

and covered with humps.

6.1 CYCLELANES ON ROADS FOR A LINEAR
OR NON-CIRCULAR JOURNEY

.60 .60 .60 .90

The cyclelanes on the road can be placed on
Figure 6.6 its sides — one for each direction — in the case of
linear journeys which include crossroads, as shown
in Figure 6.7. The design of the cyclelane on the road

should follow the arc of intersection to protect cyclists

from vehicles wishing to turn right. In this case,

the pedestrian crossing can be moved back from

the crossroads to allow the cyclist better visibility.
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Figure 6.7 Figure 6.9

Figure 6.7a Figure 6.9a

Figure 6.8 Figure 6.10
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In Figure 6.8, the cycleway at the corner has humps
which protect it from being overrun by vehicles. In
Figure 6.9 this protection is given by a small raised
safety lane which runs parallel with the arc at the
corner. In Figure 6.10, the cyclelane for the linear
journey is placed after the parking lane and the

pavement has a ramp in the corner.

6.2 CYCLEWAY ON THE STREET WITH AN INTERCONNECTING JOURNEY
The cyclelanes on the road can be placed
along both pavements so that they have
continuity with the converging streets which make
up the interconnecting journey. In Figure 6.11
the cycleway follows the arc of intersection
between the pavements and is only protected
by humps. The ramps giving accessibility to the
pavement are placed after the point between
the arc and the turning radius. In Figure 6.12 the
ramp was situated inside the parallel arc at the
meeting-point of the points of convergence.

In Figures 6.13 and 6.14 an outside turning
radius of 7 m was adopted and an internal radius
of 5 m, which formed a raised safety lane that
protected the bicycles from turning vehicles. The

cyclelane should still be situated on only one side

of the road so that it is able to branch out on one of

the sides of the converging roads (Figure 6.15).

Figure 6.11

Figure 6.12




Chapter 6 - Cyclelanes on the Road @@@

Figure 6.13

Figure 6.14 Figure 6.14a

Figure 6.15

Figure 6.15a







CHAPTER 7

THE CYCLELANE ON THE
PAVEMENT



Cyclelanes on the pavement are

suited to paved areas alongside the
sea-shore or in parks where there are no
crossroads with vehicle lanes. This kind of
cyclelane is usually regarded as being safer
when used by children. However, they are
not noticed very easily by motorists at the
entrance and exits to garages at the
crossings, particularly if they are going
in the opposite direction to the traffic on the
road. There is an even greater risk when they
are placed alongside dual carriageways where
turning left is permitted. For these reasons, they
are only recommended in extended built-up
areas which only have a few entrances or
exits for vehicles.

The cyclelane on the pavement
must have a ground surface that is
distinct from that of the pedestrian lane. lis
direction will be more clearly defined and safer
if there is a lane for urban features and trees
that separates it from the pedestrians. As it is
close to the main road, the cyclelane should
be accompanied by a lateral safety lane to

mitigatethe effects of being close to the vehicles.

Figure 7.1

.45 .30 60 30 1.05
a5 1.20 1.05
1.65 1.05
Figure 7.1a
|
0.45 1.20 0.30

Ramps can be placed on this lane to give access
to the residential garages. Warning should be
given of the presence of the cycleway on the
pavement by means of a tactile surface on the
ground which can either cover the lane or be

at the meeting-point with the pedestrian lane.
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Cycle anes can be either one-way or placed alongside flower-beds, there should
two-way. The lowest width for a one-way lane is be an increase in the width to ensure ease of
1.2 m, although this may be a width that is too travel (Figure 7.7). When there are central kerbs
narrow for detours resulting from damage to the with trees at the sides, account should be taken

pavement or problems with the drainage system. Figure 7.2

For this reason, this width is only recommended
for short stretches where there are few cyclists
and no objects on the side.

One-way cyclelanes are usually designed
with a width of 1.5m. If they have 1.8m,

this provides them with greater safety and

the chance to overtake without veering too

far into the adjacent space.

A cyclelane of 1.2 m which is laid out on the

pavement should be accompanied by a safety

lane with a minimum width of 0.45m Figure 7.3
(Figure 7.1) separating it from the main
street or 0.3m when it is directly alongside
the pedestrian lane (Figure 7.1a). The cyclelane
on the pavement with a width of 1.5m needs a
safety lane of the of 0.3m (Figure 7.2).

With the same width it can be placed

directly beside the pedestrian lane (Figure 7.3).

Two-way cyclelanes should have a minimum

width of 2.4m (Figures 7.4 and 7.6). When
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Figure 7.4

Figure 7.5

Figure 7.6
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Figure 7.7

Figure 7.8
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Figure 7.9 Figure 7.10

| | |
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of the type of kerb and kinds of trees,

Figure 7.11

as shown in Figures 7.8 and 7.10.
This is because the cyclelane can

sometimes be placed within the

central area of the kerb, with trees marking out
the direction and providing shade for the journey

(Figure 7.11).

7.1 THE CYCLELANE WITH A LINEAR JOURNEY

The cycle ane can be placed on the

.75 1.20 1.05 1.20. .75

pavement where it is separated from the road
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" " " v

by a lane of urban features. The cyclelane at

L5, ee s, 188 %% . the corner maintains continuity of direction
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Figure 7.12

Figure 7.12a

to other pavements and passes over ramps placed
lengthways or crossways to the cyclelane (Figures
7.12 and 7.12a) or over a single ramp (Figures 7.13
and 7.13a).

The cyclelane can be laid out on a pavement
which is separated from the road by a safety lane
and separated from the pedestrian lane by a lane of
urban features. In this scheme, the cyclelane at the
crossroad is kept at a distance from the main road

by having a ramp to give access to the pedestrians,

Figure 7.13

NI

K

Figure 7.13a

as is illustrated in Figures 7.14 and 7.15.

The cyclelane should be situated between the
safety lane and the lane of urban features while
remaining at the same distance from the road at
the crossroads. In this case, when it is close to the
corner, it descends to the level of the road by
means of a ramp, in a way which allows the
pedestrian to have access to the ramp on the
pavement which is aligned with the lane of urban

features (Figure 7.16 and 7.17). The safety lane at
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Figure 7.14 Figure 7.14a

Figure 7.15 Figure 7.16

Figure 7.17

Figure 7.17a
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Figure 7.18
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Figure 7.18a

the arc of intersection between the converging
pavements should be raised or else marked out by
horizontal signalling where the humps are situated.

The pavement can skirt round the parking
lane and the cyclelane can be found soon after the

safetyandurbanfeatureslanes (Figure7.18and7.19).

7.2 THE CYCLELANE WITH AN INTERCONNECTING JOURNEY
When making an interconnecting journey,
the cyclelane can be situated on the pavement

and separated from the road by an urban

Figure 7.19

Figure 7.19a

which has

features lane ramps placed
lengthways or sideways to the cycletrack at
the corners (Figure 7.20).
The interconnecting journey on the
pavement should be separated from the road
by a safety lane and the pedestrian lane from
the urban features lane. In this scheme, the
cyclelane at the corner should be at some
distance from the road so that there can be
a ramp to give the pedestrians access, (as

illustrated in Figures 7.21, 7.22 and 7.23).
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When the cyclelane in Figures 7.24 and
7.25 draws close to the crossroads, it descends
to the road and is free to pass near the top of
the ramp so that it can go round the pavement

beside the traffic lane, where it is protected

Figure 7.20
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Figure 7.22

by being on a high level. Figure 26 shows the
cyclelane on the pavement which shelters the

parking lane alongside the residential areas.

Figure 7.21

Figure 7.23
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Figure 7.24

Figure 7.26

Figure 7.25

Figure 7.26a

Figure 7.25a






CHAPTER 8

THE CyCLEWAY




Cycleways offer greater safety since

they are separated from the road and the
space reserved for bicycles cannot be overrun
by vehicles. The separated pavement also
mitigates the effects of motorised vehicles close
to the cyclists. There are some drawbacks
however, such as the fact that there are few
points of access at the same level as the road.
This prevents the cyclist from taking advantage
of gaps in the traffic (in the manoeuvre of
entering or leaving the cycleway) without having
to halt. For this reason, they are not desirable for
short journeys. Rather, they are recommended
for long or recreational journeys and should be
situated along paved areas by the seashore, in
parks or even alongside main roads and railway
tracks. Moreover, they incur a considerable cost
to construct and maintain, partly because of the
need for drainage. Special attention should be
paid to providing a suitable signalling system
when the cycleways approach a crossroads. This
is because the cycleway — even more than the
cyclelane — can lull the cyclists into a false sense
of security so that they fail to take care to avoid

other vehicles at the crossings.

The cycleway is usually protected from
the road for vehicles by a separated pavement.
In exceptional cases, this separation can be
effected by concrete blocks. The minimum width
recommended is 0.6 m (Figure 8.1). If it is 0.75m,
it can include small shrubs. If there are widths
of over 1.5m, it can provide more safety to the
pedestrians. With a width of 2.4m, it can cater for
both wheelchairs and bicycles.

It is not advisable to have a one-way
cycleway because of the difficulty of overtaking,
whether it is 1.5m or even 1.8 m in width. For
a one-way journey, a width of at least 2.1m is
needed to be viable. These are usually included
on dual carriageways where cycleways on each
side of the road follow the same direction as
the traffic. The most common ways of forming
one-way cycleways alongside pavements are
shown in Figures 8.1 and 8.3.

The cycleway requires a minimum width of
2.4m to allow two bicycles to pass by in opposite
directions if the adjoining segregated area is not
greater than 0.1m. If the pavements at the side
are higher than this, the cyclists can only pass

each other at a distance of 0.45m from the edge



Chapter 8 - The Cycleway @@

Figure 8.1

Figure 8.2

Figure 8.3
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Figure 8.4

Figure 8.5

Figure 8.6
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of the cycleway which would then need to be
2.7m wide (Figures 8.4 and 8.6).

The bicycles in the central kerb area are
generally found in roads which have fast-flowing

traffic. Thus, it is recommended that the

Figure 8.7
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Figure 8.8
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separated pavement should have a minimum
width of 1.05m for a cycleway that is 2.4m wide.
When the cycleway is 3m, it is possible to have
a separated pavement of 0.75m (Figure 8.7).
When the cycleway is separated by bordering
trees, the distance from the edge will vary in
accordance with the height and diameter of the
trunk. Figures 8.8 and 8.10 show the sizes that
should be adopted for stems with a width of
approx. 0.45m. Figure 8.11 provides
an example of a cycleway bordered by shrubs
and Figure 8.12 shows a cycleway in the central

kerb area with trees separating the cyclelanes.

Figure 8.9
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Figure 8.10
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Figure 8.12
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8.1 THE CYCLEWAY ON LINEAR AND INTERCONNECTING JOURNEYS

With regard to laying down cycleways,
there are the same alternatives as for
cyclelanes. However, if one wishes to draw
attention to a difference in level when placing
them beside the pedestrian lane, their surface
should be covered with a tactile warning
material as a signal of their presence for the
poor-sighted.

The cycleway should be included in the

central kerb area when it is two-way. When

?

it approaches the pedestrian crossing, the
surface of the ground should be signed to
warn cyclists that pedestrians have priority
(Figures 8.13 and 8.13a)

The cycleway is most suitable when it is
situated alongside a paved area in a park
(Figures 8.14 and 8.15). It should be situated on
both sides of the road, beside the pavements,
one in each direction for a linear journey (Figures
8.16 and 8.17).The cycleway can also be used for

interconnections, as shown in Figure 8.18.
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Figure 8.13 Figure 8.14

Figure 8.14a

Figure 8.13a

Figure 8.15
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Figure 8.16 Figure 8.16a

Figure 8.17

Figure 8.17a

Figure 8.18

Figure 8.18a







CHAPTER 9

THE CycLeway, CYCLELANE
AND SHARED LANE



When a cycleway infrastructure is

laid out, it must be appropriate for a
hierarchy of routes which take into account the
surrounding area and the space available. The
transition from one type of infrastructure to
another usually occurs at crossroads and places
where there is the highest concentration of traffic.
Thus, the geometrical design and the signalling
must seek to ensure a continuity of travel and
enable cyclists to make the transitions in their
journey smoothly and safely.

When the traffic lanes are wide, the cyclists
can travel with greater ease and without the
state of tension caused by being too close to the
vehicles. The width must be enough to allow
motorised vehicles to overtake the bicycles, even
if other vehicles are in the neighboring lane.

The TRB manual (1994) stipulates that the
ideal width for a shared lane is 4.2m. Widths
below this mean that there will be a high degree
of interference and impact between the vehicles

and bicycles. Even if it is not possible to allow

a width of 4.2m for a shared track, whenever
possible the outside lane of the road should be
kept wider to allow bicycles to pass by. A width
for a shared lane less than 4.2m does not allow
cyclists enough space to be safe when overtaken.
In contrast, with higher widths, the lane can be

used for two vehicles to pass each other.

9.1 LINEAR AND INTERCONNECTING JOURNEYS

Figure 9.1 shows a route with parking on
both sides and a cycleway in the central kerb area
which is connected to a cyclelane on the road
coming from another direction.

Figure 9.2 shows a cyclelane on the
pavement which, when close to the crossroads,
descends to the road by means of a ramp, thus
allowing continuity in the journey for traffic on
the track adjacent to the cyclelane.

Figure 9.3 shows a route with parking on
one side and a cycleway on the other, which
follows the converging route by means of a

cyclelane.
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Figure 9.1
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Figure 9.2

Figure 9.2a

Figure 9.1a

Figure 9.3

Figure 9.3a
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