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1. INTRODUCTION

In any urban setting, streets play a critical role in enabling residents to move from one part of
the city to another, engage in business activities, socialise, and relax. Consequently, the design
of streets has a profound impact on the overall quality of life.

Over recent years, most African cities have witnessed a significant increase in motor vehicle
usage. This surge has resulted in escalating traffic congestion, air pollution, and the
degradation of the urban environment. As cities strive to accommodate the growing volume of
motorised traffic, a larger portion of the public realm is being occupied by vehicles, leaving
limited or no space for the social and economic activities that foster vibrant cities. Considering
Rwanda’s objective to accelerate urbanisation and achieve an urbanisation rate of 35 percent
by 2024, as outlined in the National Strategy for Transformation (Republic of Rwanda, 2017), the
provision of adequate urban transport facilities and services is crucial for enabling citizens to
access opportunities safely and efficiently.

To address these issues, the Ministry of Infrastructure (MININFRA) has partnered with the
Institute for Transportation and Development Policy (ITDP) and United Nations Human
Settlements Programme (UN-Habitat) to develop the Rwanda Urban Street Design Manual
(RUSDM). This design manual aims to promote best practices in street design that prioritise
sustainable modes of transport and enhance safety for vulnerable road users, particularly
pedestrians and cyclists. By reducing the risk of fatalities and severe injuries, the
implementation of safe and inclusive urban street designs will yield significant co-benefits.
Safer streets will not only improve road safety but also enhance access to employment and
social opportunities, reduce the demand for motorised travel, and mitigate air pollution.
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Figure 1. Modal split in Kigali (City of Kigali, 2018).

1.1 POLICIES ANREGSLATION

Rwanda is a signatory to the Sustainable Development Goals. SDG 11.2 emphasises the need to
provide safe, accessible, affordable, and sustainable public transport systems for all by 2030,



while SDG 3.6 calls for thriving to reduce the number of deaths and injuries from road traffic
crashes by half by 2020. As of 2023, the country had only managed to reduce the death rate by
circa 7 percent (Republic of Rwanda, 2023).

The development of the Rwanda Urban Street Design Manual (RUSDM) is guided by various
policies and strategies that prioritise sustainable and efficient transport systems, including:

il

National Transport Policy and Strategy for Rwanda (MININFRA, 2021): The Policy focuses
on promoting sustainable and accessible transport options. For non-motorised
transport (NMT), the policy aims to provide safe facilities for walking, cycling, and other
NMT modes, while also enhancing public spaces and introducing bikeshare systems. In
terms of public transport, the policy aims to expand city bus services, improve
infrastructure, introduce high-quality services, and create dedicated bus lanes and BRT
in high-demand areas.

Public Transport Policy and Strategy for Rwanda (MININFRA, 2012): This strategy focuses
on ensuring universal access to public transport services, promoting accessibility,
mobility, availability, reliability, safety, security, and user satisfaction.

Transport Plan (City of Kigali, 2020): The Transport Plan prepared as part of the Kigali
Master Plan 2050 outlines a vision for Kigali to develop a green transport system with
an integrated network of mass rapid transit and NMT. The Transport Plan calls for
avoiding the construction of flyovers and instead prioritising investments in public
transport and NMT infrastructure. The Plan sets a goal of achieving a 70:30 ratio
between public and private motorised modes.

Development of Appropriate Strategy for Reduction of Traffic Congestion and Air
Pollution in Kigali City (UNEP, 2018): This strategy emphasises investments and
measures to enhance public transport NMT. It prioritises pedestrians as the primary
street users and recommends buses for longer and high-speed travel, while short-
distance travel can be served by bicycles and walking.

Rwandan Government Official Gazette No. 04 of 23/01/2012 and No. Special of
03/12/2015: This legislation defines different street categories, such as national roads,
district link roads, urban area streets (Class 1 and Class 2), and specific roads. It
establishes road dimensions, including minimum lane widths, carriageway widths, and
road reserves. The gazette specifies a road reserve of 44 m for national roads, district,
and urban area Class One streets, and 24 m for district and urban area Class 2 streets.
However, it also states that local master plans take precedence in determining road
reserve widths for the City of Kigali and other urban areas.

National Land Use and Development Master Plan (NLUDMP) (Republic of Rwanda, 2020):
The Master Plan sets out the overall land use framework for the country and outlines
the long-term development vision for the country’s land resources. It recognises the
crucial role of NMT and public transport. The policies aim to prioritise access for people
and goods rather than vehicles, and advocate for the creation of streets that can be
enjoyed by individuals of all ages and abilities.



These policies and regulations provide the foundation for designing and implementing
sustainable and people-centred street networks in Rwanda.

1.2 VISION OF THE MANUAL

The Rwanda Urban Street Design Manual aims to create sustainable, safe, and comfortable
streets that promote efficient mobility for pedestrians, cyclists, mass public transport, freight
movement, and mixed traffic. The designs enable cities to adhere to international complete
street standards, incorporating best practices.

1.3 HOW TO USE THE MANUAL

This manual provides guidance on designing urban streets in the City of Kigali, satellite towns,
and secondary cities, and urban areas in other districts. Users are advised to refer to the
accompanying documents for material specifications, drainage designs, and construction
techniques. For the design of intercity highways and rural roads, readers are encouraged to
consult the Road Geometric Design Manual developed by RTDA in 2014.



2. COMPLETE STREET DESIGN PRINCIPLES

Streets rank among the most valuable assets in any city. They not only ensure residents’
mobility, allowing them to travel from one place to another, but they also serve as places for
people to meet, interact, conduct business, and have fun. Streets make a city liveable by
fostering social and economic bonds and bringing people together. Decisions regarding the
allocation and design of street space have a tremendous impact on the quality of life. Effective
street designs ensure the safety of all users, particularly pedestrians and cyclists, and facilitate
the efficient use of street space.

2.1 DESIGN FOR SAFETY

Safe street design also aims to encourage moderate vehicle speeds. Street designs that
effectively reduce motor vehicle speeds can have a profound impact on pedestrian safety.
Research shows that the likelihood of pedestrian fatalities in collisions increases dramatically
when motor vehicle speeds exceed 30 km/h. For instance, a pedestrian struck by a car traveling
at less than 30 km/h has a 90 percent chance of survival, whereas the survival rate drops to
only 50 percent when the impact occurs at 45 km/h.

By promoting lower vehicle speeds, safe street design prioritises the well-being and safety of
pedestrians, significantly reducing the severity of potential accidents. This emphasizes the
importance of implementing street design measures that encourage responsible and moderate
vehicle speeds, ultimately creating safer environments for all road users.
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Figure 1. Speed reduction is critical for safe pedestrian environments because the chance of
pedestrian death in a collision increases dramatically when vehicle speeds exceed 30 km/h.
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Figure 2. As the speed of a motor vehicle increases, the field of vision narrows, making it harder
for the driver to respond to sudden incidents—such as a child running into the street.

In addition to the risks associated with collisions, high speed also diminishes the driver’s field
of view, thereby impairing their ability to effectively respond to changing conditions on the
road. When traveling at speeds below 30 km/h, drivers have a greater ability to perceive their
surroundings and identify potential conflicts with pedestrians, cyclists, or other motor vehicles.
Slower vehicle speeds also contribute to a heightened sense of safety for pedestrians.

The physical design of streets and the provision of footpaths, crossings, and other related
infrastructure play a crucial role in managing motor vehicle speeds and creating a safe
environment for walking and cycling. Accommodating NMT modes safely involves employing the
following fundamental techniques:

1 Systematic traffic calming measures are implemented on smaller streets to reduce
motor vehicle speeds and create safe environments for pedestrians and other modes of
transport. Shared lanes can be utilised if speeds are restricted to 15 km/h, allowing
pedestrians, cyclists, and motor vehicles to travel together. For speeds up to 30 km/h,
separate footpaths should be provided, while cyclists can use the carriageway.

1 On larger streets, pedestrian and cycle infrastructure should be physically separated
from motor vehicle traffic. This can be achieved through dedicated pedestrian
footpaths and cycle tracks, paired with traffic calming or traffic control measures to



facilitate safe crossings. Pedestrian footpaths should offer clear walking spaces,
strategically positioned to accommodate other elements. Similarly, dedicated cycle
tracks should be separate from mixed traffic carriageways. Speed limits of up to 50
km/h are appropriate for urban streets.

Appropriately designed motor vehicle lanes are crucial for ensuring safe and efficient traffic
flow. The width of carriageway lanes should be tailored to reflect the designated speed limit.
On arterial streets, it is recommended to have carriageway lanes that range from 3 m to 3.25 m
in width per lane. This design approach offers several benefits, including improved lane
discipline, minimised risk of lane encroachment, and sufficient space for safe vehicle
manoeuvring.
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Figure 3. Smaller streets can function as shared spaces where pedestrians walk together with
slow-moving vehicles. On larger streets with heavy vehicles and faster speeds, separate space
for pedestrians and cycles is needed.

2.2 DESIGN FOR EFFICIENCY
Streets are often designed with a primary focus on accommodating motor vehicle movement,

but it is essential to recognise that vehicle movement and mobility are not synonymous.
Mobility entails efficiently, conveniently, and safely transporting people and goods to their



desired destinations. High-quality and high-capacity public transport can effectively provide
mobility without solely relying on increasing the number of vehicles in operation.

Although widening roads, constructing flyovers, or building elevated highways may temporarily
alleviate congestion, the improvement is typically short-lived. The underlying reason is
straightforward: expanding road space initially leads to increased speed and comfort, which in
turn encourages people to travel more frequently and take longer trips using private vehicles.
Consequently, more users flock to the route, eventually resulting in the wider road reverting to
its original congested state, but with a significantly higher number of vehicles stuck in traffic.

The government may face pressure to widen the road once again, but it is not a sustainable
solution to tackle traffic jams by endlessly constructing larger roads. Evidence demonstrates
that increasing vehicle capacity also stimulates travel demand, leading to induced demand and
exacerbating congestion (GDCI, 2016).

The only viable long-term solution for ensuring mobility is to invest in high-quality
infrastructure for public transport and non-motorised modes. These modes have the capacity
to transport large numbers of passengers without requiring exponential increases in road
space. In many cases, an effective solution is the implementation of bus rapid transit (BRT)
systems. A single BRT lane, with articulated buses, can carry up to 13,000 passengers per hour
per direction (pphpd), and with passing lanes at stations, the capacity can increase to 45,000
pphpd. In comparison, the same lane can only accommodate around 800 cars per hour, with an
occupancy rate of 1,200 to 1,600 individuals (typical occupancy rates) if the lane receives half of
the signal time at intersections.
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Figure 4. To maximise person-carrying capacity, streets should incorporate dedicated space for
public transport and NMT.




There are solutions to traffic congestion as well. The key to reducing congestion is to lower the
number of vehicles on streets instead of increasing street widths to accommodate an ever-
growing number of vehicles. This can be achieved through various means, including
implementing parking fees, congestion pricing, and employing other travel demand
management tools. Cities can also restrict the movement of large trucks in the city centre
during peak hours to improve safety and reduce congestion. On a larger scale, the key to
reducing congestion lies in compact, walkable transit-oriented development, which helps keep
trip lengths short.

2.3 UNIVERSAL ACCESS

Universal access is the concept of designing transport services and environments that as many
people as possible can use, regardless of age or ability. Streets designed according to universal
access principles accommodate assistive devices for groups of persons with disabilities.

To ensure that persons with disabilities can complete their journeys, their needs should be
incorporated at every step of the transport chain, from origin to destination. The strength of
accessibility to transport relies on its weakest link, so inclusive design must encompass public
passages, public transport stops and boarding, vehicle interiors, alighting, and passage to the
destination.

An accessible environment has ample, well-connected pedestrian facilities with unobstructed
space for movement, consistent pavement surfaces, appropriately and continuously sloped
ramps, and safe pedestrian crossings. Multiple elements of the streetscape must be designed
in an integrated manner for the space to function effectively. People with small children,
individuals carrying heavy shopping or luggage, those with temporary accident injuries, and
older people can all benefit from an inclusive transport environment.

2.4 GENDER SENSETIVE DESIGN

Until recently, transport planning has tended to take a “one-size-fits-all” approach, assuming
that men and women would equally benefit from improvements in transport services. However,
in reality, women and men have different expectations from the transport system and distinct
perceptions of security. Consequently, transport policies and plans need to be responsive to
these differences. An integrated and safe transport system provides access to education, work,
healthcare, cultural activities, and other essential aspects that are crucial for women’s
participation in society. Particularly in the context of street design, the level of safety and
security experienced by female users is of great concern. Inclusive designs help to enhance the
experiences of women and girls, making walking, cycling, or using public transport easier.

2.5 CHILD FRIENDLY STREETS

Children are among the most vulnerable road users due to their limited awareness of road
safety, restricted field of vision due to their small body size, and reduced visibility to drivers.
Therefore, it is crucial to prioritise children’s safety when designing streets that are frequently
used by them, such as streets in school zones. This can be accomplished by implementing
speed control features like speed humps, narrower lanes, raised crossing facilities, and refuge
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islands. Streets in school zones should have wide walkways and lower speed limits to enable
children to play freely without compromising their safety. Additionally, appropriate traffic signs
should be installed to alert drivers to exercise extra caution when entering school zones.

Figure 5. Street should be designed to ensure the safety and security of children.

2.6 MODALHIERARCHY

To promote safe and efficient designs, this manual utilises modal hierarchies to guide design
and operational decisions. The primary modes considered include pedestrians, bicycles, public
transport, personal vehicles, and freight. The default hierarchy established in this manual is as
follows: pedestrian > bicycle > public transport > freight > personal vehicles > personal vehicle
parking. This hierarchy prioritises the modes in terms of their importance and impact on the
design process.

1
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Figure 6. User hierarchy prioritising pedestrians, cyclists, and public transport to encourage
safe and efficient street design.

2.7 SUSTAINABILITY

Climate variation is causing increasing temperatures leading to rising sea levels and extreme
weather conditions such as flooding, drought, and storms. Unstable weather patterns affect
transport systems, negatively impacting the longevity of roadways, public transport systems,
and other facilities. At the same time, it is estimated that cities contribute over two thirds of
global carbon emissions, with transport and buildings being the key contributors (World Bank
Blogs, 2022). Cities must therefore play a leading role in combating climate change.

By prioritising and improving walking, cycling, and public transport options to discourage a
shift towards highly polluting personal motor vehicles, urban areas can minimise greenhouse
gas emissions while simultaneously improving local air quality and enhancing the health of
urban residents. Designing tree-lined streets that support and promote sustainable modes of
transport can make a significant contribution to reducing the impacts of climate change.
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3. STREENETWORK

Urban areas must focus on redesigning street networks with priority to pedestrian, bicycle, and
public transport access. Walking and cycling make up a significant proportion of trips in
Rwandan cities, and public transport journeys often begin and end on foot. Additionally, cities
require high-quality public transport to cater to longer trips. Therefore, street designs should
facilitate NMT and provide convenient, comfortable, and safe access to public transport.

3.1 MULTHIMODAL STREETS

Urban streets are inherently multi-modal; however, the functions for specific modes may not
mirror the legal classification of the street. For example, a BRT system could apply on a
collector, thereby making it an “arterial” for public transport. Similarly, if an arterial has cycle
tracks, then it would be an “arterial” for cyclists; otherwise not.

Figure 7 describes recommended multi-modal configurations by street class to be used as part
of this guide. Urban arterials can incorporate footpaths, cycle tracks, at-grade crossings, and
public transport facilities, with design speeds of 50 km/h or below. Traffic calming measures
should be provided to keep vehicle speeds moderate and enhance pedestrian safety. Collector
streets in urban areas typically have footpaths, cycle tracks, and, in some cases, public
transport services. Local streets in urban areas can have separate footpaths and carriageways,
with cycles operating in the carriageway. Alternatively, a local street can be designed as a
shared space, with all vehicles sharing the same space at low speeds (i.e., 15 km/h or below).
See section 5 for typical street configurations.

Arterial Collector Local

Footpath

Shared space

Cycle track

Cycles in slow-speed carriageway
Bus service

BRT

Motor vehicle carriageway

Motor vehicles in shared space

NN i1 111
I
I
77777
Vil
W Isirsrs
NN /11477
=

B T1ypical configuration
F F | possible configuration

Figure 7. Recommended multi-modal configurations by street class.
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3.2 STREET NETWORK SPACING

Street networks have spaced requirements. Blocks should be small enough to facilitate walking.
Main driving roads (e.g., arterials) should be spaced sufficiently apart from each other. This
spacing is necessary to prevent the road system from becoming overloaded or overwhelmed
with traffic, ensuring smoother traffic flow and better overall efficiency in urban transportation.
Public transport lines and stops are spaced to balance speed (e.g., of BRT buses) and access (to
the stop or station). Table below lists the network spacing to be used as part of this guide. This
guidance is intended to address:

1 Operational efficiency and safety: Higher category streets have a limited number of
motor vehicle crossings to facilitate operations of public transport. Lower category
streets are spaced closely to provide access to each parcel.

1 Connectivity for all road users: Smaller blocks facilitate walking and cycling.

1 Distribution of resources: Rather than simply upgrading one main corridor through a
community, mobility planning should emphasise the need for a complete street
network.

1 Adequate amount of land in the public realm: Land use plans should aim to allocate at
least 20 percent of urban land to streets and pedestrian access routes.

To support the permeability of the pedestrian network, streets should incorporate pedestrian
crossings at existing or expected desire lines, such as at bus stops, schools, or cross streets. If
crossing behaviour is not considered, road corridors themselves can become barriers to
pedestrian connectivity, dividing one part of a community from another. It is important to
maintain neighbourhood access even as a street is being upgraded.

Table 1. Spacing of streets and facilities.

Type of street or facility Classification Spacing (m)
Public transport Express stop/station 600-800
Local stop/station 300-500
NMT Cycleway 150-200
Walking path 50-100
Street crossing 60-120
Street (vehicle) Major Arterial 1,500
Minor Arterial 1,000
Collector 250-500
Local 60-100
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3.3 NETWORKCONFIGURATION

Complete streets and networks have the power to create walkable communities where people
are safe from traffic violence and have a lower greenhouse gas footprint. This section outlines a
process to create a complete network that prioritises walking, cycling, and public transport.
Motor vehicles are accommodated, but in a supportive role.

The typical street grids in use today are shown in. Districts are outlined by arterial roads and
highways. The district on the left is divided by a series of collectors, which are in turn sub-
divided by a series of local streets. There is no hierarchy, even though the street classification
suggests one. One can drive on any street in any direction. It is mono-modal with no regard for
walking, cycling, or public transport. This network is a plumbing diagram for traffic. The district
on the right is hierarchical. It funnels drivers from local streets to the arterials via collectors.
While it is also mono-modal and auto-centric, there is no through traffic on smaller streets.

Local

Collector
Collector

Local

Arterial Arterial

Figure 8. Traditional mono-modal street grids for motor vehicle movement: typical non-
hierarchical street grid (left) and typical hierarchical street grid (right).

By contrast, the starting point of a complete network is public transport and walking. Public
transport can move large numbers of people quickly and efficiently in urban areas. A well-
connected street network enables public transport to operate within walking distance of all
urban residents. Street networks should enable public transport services to operate with direct
routing and minimal detours. High-demand corridors can incorporate dedicated right-of-way
services such as BRT to enable buses to bypass the jam. On corridors with regular bus services,
street designs should provide for convenient public transport access through shelters, signage,
and safe pedestrian crossings.

Walking is a dominant mode in Rwandan cities, and public transport trips also start and end on
foot. As a healthy and pollution-free form of mobility and recreation, walking is key to urban
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life. Pedestrian networks must have complete, publicly accessible walkways where all
destinations are connected to each other and protected from vehicle traffic.

Figure 11 shows two versions of a representative transit-oriented district with a BRT system that
plies the arterial street network. The network of streets and paths leads to the rapid transit
stations, with a 5-minute (400 m) walking radius around the stations.

Greenways, paths, and other NMT facilities play a key role in complete networks. Cycling offers
low-cost, pollution-free mobility. For cycling to be safe and comfortable for people of all ages,
cities should create complete cycle networks serving all city areas and key destinations through
the shortest possible routes. The cycle network can include various types of facilities, including
slow-speed neighbourhood streets, physically separated cycle tracks on major streets, and
cycle paths running through parks and greenways. The cycle network should be integrated with
public transport systems and pedestrian priority areas. Secure cycle parking should be
available at destinations.

BRT

BRT

Figure 9. Transit-oriented districts: BRT-based transport.

Figure 12 shows the greenway and cycle track components of a complete network. The left
image illustrates how cycling facilities may or may not follow the grid. Aside from corridors on
streets, the cycle network can follow a river or train tracks. On the right, the greenways are
overlaid on the transit-oriented grid.
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BRT

BRT
Greenway : Cycle track

Greenway

Cycle track

Figure 10. Greenway components (left). Transit-oriented district with greenway (right).

Complete networks accommodate motor vehicles, but in a supportive role. They are primarily
for service and deliveries. Specific measures, including on-street parking systems and
congestion charging, manage the overall use of personal motor vehicles. These measures
should seek to cap the overall vehicle kilometres travelled by personal motor vehicles and limit
the mode share of personal motor vehicles to 20 percent or less of trips.

The motorist network should provide access to the urban area while ensuring safety and
efficient movement for pedestrians, cyclists, and public transport. A well-connected motor
vehicle network can reduce bottlenecks and congestion. To ensure safety for all users, motor
vehicle speeds must be managed carefully through traffic calming, appropriate street spacing,
safe intersection designs, and automatic enforcement.

Local and collector streets lead drivers to perimeter arterials. Through traffic is discouraged. By
contrast, interconnected walking networks with short block lengths allow for short and direct
routes through neighbourhoods for pedestrians and cyclists. As shown in the right image in
Figure 11, it will often be faster to walk or cycle within the district.

17



Collector

Local

Arterial

Figure 11. Motor vehicle network (left). It is often faster to walk or cycle within the district
(right).

Finally, a complete, transit-oriented network can be formed, as displayed in Figure 12. The
starting point is public transport, in this case a surface-based system (red) such as a BRT
system passing through the district with a station at the centre. Emanating out from the station
are the principal walkways (yellow)—promenades for people accessing the station, and
probably the signature streets of the district. Walking spurs connect to this walkway and
provide access to all blocks and surrounding districts.

A greenway (yellow-green) passes through the district, potentially along a waterway. Cycleways
(green) provide high speed and comfortable passage for cyclists. Cycling infrastructure also
extends the reach of the transit station. A network for drivers circumscribes the district but
does not interrupt it. Access is provided to all blocks, but drivers are channelled to the
surrounding arterials. Motor vehicles support the neighbourhood, but do not define it.

The centre of the community is highly “green”—oriented towards walking, cycling, and public
transport. Fine-grained networks offer multiple routes to various destinations and make it
convenient to complete trips by foot or cycle. In areas where large blocks exist, redevelopment
provides an opportunity to break up large blocks to improve pedestrian connectivity. The
complete, transit-oriented district supports access for residents of all incomes, genders, and
abilities.

18
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Figure 12. Complete, transit-oriented network.
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4. STREET ELEMENTS

This manual serves as a comprehensive guide for understanding and implementing street
design elements effectively. It emphasizes the importance of considering the local context,
such as the surrounding environment, community needs, and transport patterns.

Achieving a harmonious balance among the various elements requires careful coordination and
collaboration between urban planners, engineers, and designers. Factors such as traffic flow,
accessibility, aesthetics, and sustainability must all be considered during the planning and
implementation stages.

Furthermore, the manual recognizes that street design is not a one-size-fits-all approach. Each
street and neighbourhood may have unique characteristics and requirements, necessitating a
tailored approach to incorporate the appropriate elements. Flexibility and adaptability in
design are crucial to accommodate future changes and developments.

Ultimately, by adhering to the principles outlined in this manual and considering the interplay
of street design elements, communities can create functional, safe, and visually appealing
streets that enhance the overall quality of life for residents and visitors alike.

Figure 13. Well-planned streets provide uninterrupted space for walking and cycling, while also
accommodating other activities such as street vending, waiting at bus stops, and vehicle
movement without compromising pedestrian mobility.

4.1 FOOTPATHS

Good footpaths promote safe and comfortable pedestrian mobility. As the primary public space
in a city, they should be accessible to all users, regardless of age, gender, disability level, or
special needs. Comfort, continuity, and safety are the guiding criteria for the design and
construction of pedestrian facilities. For this reason, footpaths are divided into three main
zones: the frontage zone, the pedestrian zone, and the furniture zone. The pedestrian zone
provides continuous space for walking and should be clear of any obstructions.

20



DESIGNSTANDARDS

0 Minimum clear width of 2 m. For areas with high pedestrian volumes, footpaths
should be wider.

0 Elevation over the carriageway of +150 mm.

0 Ramp slopes are no steeper than 1:10. Slopes of 1:12 are preferred.

9 Continuous shade through tree cover.

7 No railings or barrier obstructions.

9 Bollards to prevent encroachments by cars. Spacing of 900 mm between at least one

pair of bollards for universal access.

7 Constant height at property entrances. Ramps can be provided for vehicles, with a
slope of 1:6 to 1:12 (maximum 1:4).

1 Cross slope no more than 2%.
1 Tactile pavers for people with visual impairments.
0 Footpaths along high-capacity and major arterial roads should be separated from

motor vehicles by buffer.
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Frontage zone. Pedestrian zone. Furniture zone.

Provides a buffer Offers continuous clear Contains trees, street

between street-side space for walking. The lights, benches, utility

activities and the clear width must be boxes, and other potential

pedestrian zone. entirely free of obstructions.
obstructions.

Figure 14. Footpaths have distinct zones that serve separate purposes.
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Figure 15. Footpaths designed according to the zoning system provide uninterrupted walking
space for pedestrians. The pedestrian zone should have a minimum of 2 meters of clear space.
(Nairobi)

Raised footpath and cycle track

Footpath Carriageway

Figure 16. Footpaths should be raised +150 mm above the carriageway to prevent the
accumulation of storm water and debris. A cross slope of 1:50 is required.

Footpath Carriageway

Figure 17. Bollards should be installed to prevent vehicles from parking on footpaths, with
spacing of 0.9 m between at least one set of bollards to allow wheelchairs to pass.
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Figure 18. Where footpaths are ramped down to the level of the carriageway, the maximum
ramp slope is 1:12.

Figure 19. Footpaths that maintain a constant level through property entrances are convenient
for pedestrians to use. Vehicles use a ramp, helping to reduce speeds.

Ending the footpath with abrupt curbs Lowering the entire footpath to the
x renders the footpath inaccessible for level of the carriageway is unacceptable
many pedestrians. as property entrances may become
waterlogged.

X
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/ Where required to provide the access to
private properties, vehicle ramps should be

provided in the furniture zone.

Figure 20. Footpaths must be continuous at property entrances for uninterrupted pedestrian
movement. The height of the footpath should remain the same, with ramps for vehicles.

4.2 CROSSINGS

Good crossings allow pedestrians and cyclists to safely and conveniently cross busy streets. A
formal pedestrian crossing should be located wherever there is a concentrated need for people
to cross the street, such as at a bus stop, an entrance to a shopping mall, or where a path
intersects the street. In busy commercial areas, crossings should be spaced at more frequent
intervals.

At-grade crossings are a preferable alternative to pedestrian footpaths over bridges or tunnels.
Pedestrians dislike having to climb stairways in order to cross the street, so they are likely to
avoid them and cross at-grade as they please. This preference makes costly bridges and
tunnels an unwise use of limited resources.

DESIGNSTANDARDS

1 Pedestrian crossings should be located at pedestrian desire lines.

9 Signalised or raised to the level of the footpath to provide universal access and
traffic calming. People can cross a street with up to two lanes, low vehicle
volumes, and slower speeds (i.e., 30 km/h or below). If a street has two or more
lanes per direction, higher volumes, or faster speeds, crossings are made safer
through median refuge islands combined with traffic calming and/or signal
control.

1 For tabletop crossings, the height should match the height of the adjacent
footpath. A ramp slope of 1:8 is preferred.

1 Ifaspeed hump is used, the hump should be placed 5 m before the crossing.

1 Drainage inlets should be provided upstream of the tabletop crossing to prevent
waterlogging.
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9 The pedestrian crossing should have a minimum width of 5 m or equivalent
width to the adjacent footpath, whichever is larger.

9 Bulb-outs should be added in parking lanes to reduce the crossing distance.

Footpath extension in the parking
lane to reduce the crossing distance

Height equivalent to adjacent
footpath. Width of 5 m or
equivalent width to the adjacent
footpath, whichever is wider

Ramp slope 1:8

Figure 21. To ensure safety, formal crossings should be signalised or should be constructed as
tabletop crossings with ramps for vehicles.
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Figure 22. Pedestrian crossings should be direct and should offer universal access. Moreover,
raised crossings compel vehicles to reduce their speeds, thereby increasing pedestrian safety.
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Figure 23. If two sides of the carriageway are at two different levels, the crossing should
incorporate a ramp in the median, and not only stairs, for universal access.

BEST TO AVOID: PEDESTRIAN BRIDGE AND UNDERPASSES

To increase motor vehicle speeds, at-grade pedestrian crossings are frequently replaced by
foot over- bridges or subways. Since these facilities are inaccessible to many people, they
should be avoided as much as possible. Grade-separated pedestrian crossings have numerus

drawbacks:

il

Increase in travel time. Footbridges lead to circuitous walking routes that typically
increase travel distances and times, thereby discouraging walking. Pedestrians
typically seek out short, direct routes to their destinations.

Lack of universal access. Footbridges are often inaccessible and in- crease barriers
to persons with disabilities, people carrying luggage, and parents with strollers.
Extensive ramping may be installed to accommodate wheelchairs and bicyclists, but
long crossing distances and steep slopes still discourage use.

Obstructions on footpaths. Due to land constraints, footbridges can sometimes block
footpaths. To accommodate both footbridges and footpaths, there might be needed
to acquire land outside the public right-of-way (ROW), which can be expensive.

Prohibitive cost. Footbridges cost upwards of twenty times as much as at-grade
crossings.

Harassment and other crimes. The walking environment in grade separated facilities
is generally poor and potentially unsafe with regard to sexual assault and other
crimes, especially during night-time hours, since the facilities are by definition
removed from street-level activity and the security it provides.

Increased vehicle speeds. Grade separation also tends to increase motor vehicle
speeds, further degrading the overall walking environment in the vicinity of the
footbridge, especially for those who cross at grade.

Footbridges should be used only if at grade crossings are not viable. On a few selected cases
such as on the limited access highways and places where there is surrounding land that is
much higher than carriage level making it more convenient for people to use, constructing
footbridges would be beneficial. The rule of thumb is that the footbridge should not lead to
more than 50% increase in walking time.
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Figure 24. Footbridges often represent a wasted investment. When presented with a choice,
pedestrians prefer to cross at street level. (Gaborone)

4.3 CYCLE TRACK

A cycle track is physically separated from motor traffic and is distinct from a painted cycle lane,
which offers little protection for cyclists. Cycle tracks can reduce conflicts between cyclists and
motor vehicles, making it possible for even novice users to choose cycling. Efficient cycle tracks
are safe, convenient, continuous, and direct. Cycle tracks come in various forms but share
common elements: they provide exclusive and are physically separated from motor vehicle
travel lanes, parking lanes, and footpaths.

DESIGNSTANDARDS

9 Physically separated from the carriageway—as distinguished from painted cycle
lanes, which offer little protection to cyclists.

9 Clear width of at least 2.0 m for one-way movement. The clear, or “effective” width, is
the width clear of obstructions such as utility poles, shrubs, etc. 3.0 m of clear width
for two-way movement. For the relationship between cycle volumes and width, see
Table 2.

1 A smooth surface material—asphalt or concrete. Paver blocks should be avoided.
9 Elevated 150 mm above the carriageway.

7 Positioned between the footpath and carriageway. Provide a buffer of at least 0.5 m
between the cycle track and carriageway. The buffer should be paved if it is adjacent
to a parking lane. Increase the buffer to 0.75 m next to buildings, walls, etc.
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9 Bollards to prevent encroachments by cars. One bollard placed in the middle of the
cycle track, to allow for cyclists to pass on either side. Bollard spacing of 1.2 m.

1 See Error! Reference source not found. for facility selection.

Table 2. Relationship between cycle track width and volume.

Bidirectional volume

One-way volume (bicycles/hr) (bicycles/hr) Effective width (m)*
<150 N/A 2.0
150-750 <100 3.0
> 750 >100 4.0

* Add 0.5 m where there are 10% or more tricycles or cargo bicycles.

Table 3. Bicycle facility selection.

. . Motor vehicle speed, 95th Motor vehicle volume, daily,
Bicycle facility . i .
percentile both directions
Shared street <15 km/h -
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