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SAFE INFRASTRUCTURE
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Course Objectives

dExplain the concept of road functionality and identify how
design and use should match a road’s intended purpose.

dDescribe the importance of maintaining homogeneity of
mass, speed, and direction among road users to reduce crash
risk.

dIdentify design features that improve predictability of road
layout and user behaviour, including in low-visibility
conditions.

dDemonstrate how forgiving road environments and user
behaviour can reduce crash severity.
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Factors Resulting in Road Traffic Crashes

Road

Road User
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Road Safety in the African Region — Global Status
Report 2023
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In the WHO African Region,
an estimated 225 482

people died from road traffic
Injuries in 2021, representing

19%b of the global burden
of deaths, even though the
African Region accounts

for only 15% of the global
population and only 3%0 of the

global vehicle fleet. .; 1,

The estimated

number of fatalities 1\ 1\

In the Region has

Increased by 17%b6 since 2010.
This is the only WHO region
that has seen an increase

In the number of fatalities
during this period. However,

17 countries have reduced
the number of fatalities, by

2%0 to 49%. since 2010.




Road Safety in the African Region — Global Status
Report 2023 — Cont’d

The Region has
&

O% 666 371km A\

of paved roads.
Vulnerable road users (two- Only 1.45 km of roads

or three-wheelers, cyclists have a three-star or higher
and pedestrians) account for rating for pedestrians,

half of all fatalities - 50%. |l 2.11km for powered two- and
Four-wheelers represent three-wheelers, 2.68 km for

32%. cyclists and 3.74 km

for passenger vehicles.
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Road Safety in the African Region — Global Status

Report 2023 — Cont’d

3 stars = Minimum acceptable safety — adequate protection
for most users, but still with room for improvement

(International Road Assessment Programme (1RAP), adopted
by WHO).

This shocking number clearly shows that there’s a huge and
serious shortfall in road designs that meet even the basic
safety standards for pedestrians and other road users.
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Safe System Approach to Road Satety - Concept

The Safe System is being adopted by an increasing number
of countries and forms the basis for the UN Decade of Action
for Road Safety.

dThe Safe System approach builds upon the ground-breaking
road safety efforts of the Sweden and Netherlands.
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Safe System Elements

afvad, P ()

Safe Road Safe Safe
Users Vehicles Speeds
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Safe Post-Crash
Roads Care
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Safe
Roads

Designing to
accommodate human
mistakes and injury
tolerances can greatly
reduce the severity of
crashes that do occur.
Examples include
physically separating
people traveling at
different speeds,
providing dedicated
times for different
users to move through
a space, and alerting
users to hazards and
other road users.



Vision Zero

dThe Road Traffic Safety Bill on “Vision Zero” was passed
by the Swedis parliament in October 1997.

“No one will be Kkilled or seriously injured within the
road transport system”
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Vision Zero Speeds

Type of infrastructure and traffic

Possible travel
speed (km/h)

Locations with possible conflicts between pedestrians

impact (only impact with the infrastructure)

and cars 30
Intersections with possible side impacts between cars 50
Roads with possible frontal impacts between cars 70
Roads with no possibility of a side impact or frontal 100
_I_
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Speed Limits in Ghana (LI 2180, 2012)
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Hourly Mean Speeds & % Speeding

Mean Speed (km/h)
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Sustainable Safety

JGuiding principles (based on the Dutch Sustainable Safety
Vision) considered necessary to achieve sustainably safe road
traffic.

The principles are based on scientific theories and research
methods arising from disciplines including psychology,
biomechanics and traffic engineering.
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Sustainable Safety Principles

Sustainable Safety Principle

Single function of roads as either through
Functionality of roads roads, distributor roads, or access roads, 1n a
hierarchically structured road network.

Homogeneity of mass and/or speed  Equality in speed, direction, and mass at

and direction medium and high speeds.

Predictability of road course and Road environment and road user behaviour
road user behaviour by a that support road user expectations through
recognisable road design consistency and continuity in road design.

Injury limitation through a forgiving road
environment and anticipation of road user
behaviour.

Forgiveness of the environment and
road users

Ability to assess one’s task capability to

=. State of awareness by the road user .
Y handle the driving task.




Is this a street or a section of the N6 Highway?
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Shop Access Ramp Connected to the N6 Highway
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FAQs: Speed Limits and Speed Humps on Highways

Legal Speed Limits in Built-Up Areas Along Highways

dWhat 1s the legally prescribed speed limit for highways
passing through settlement areas, and 1s a reduction to 50
km/h or less mandatory 1n all towns along the route?

Use of Speed Humps and Other Traffic Calming Devices on
Highways

Are speed humps permitted or recommended on national
hlghways‘?
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Highway Speed Rules and Humps

The principle is that speed should match the risk and the
environment!

Studies show speed humps on highways reduce speeds and
pedestrian deaths.
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Classes of Roads and Their Functions

Arterial Roads: Major roads that move large volumes of
traffic quickly over long distances, with limited access points.

Collector Roads: Roads that connect local roads to arterials,
balancing traffic flow and property access.

Local Roads: Roads that provide direct access to homes,
businesses, and farms, with low speeds and local traffic.

The country lacks a clearly defined functional road
classification system.
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Sustainable Safety Principles

Sustainable Safety Principle

Single function of roads as either through
Functionality of roads roads, distributor roads, or access roads, 1n a
hierarchically structured road network.

Homogeneity of mass and/or speed  Equality in speed, direction, and mass at

and direction medium and high speeds.

Predictability of road course and Road environment and road user behaviour
road user behaviour by a that support road user expectations through
recognisable road design consistency and continuity in road design.

Injury limitation through a forgiving road
environment and anticipation of road user
behaviour.

Forgiveness of the environment and
road users

Ability to assess one’s task capability to

=. State of awareness by the road user .
Y handle the driving task.




Rankings of the Proportion of Road Traffic Fatalities by Road User Type

by Year (2002-2022)

Ranking
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Pedestrian Crossing Facilities

O Road Traffic Regulation of 2012,
L.I. 2180, section 176, requires
another motor vehicle not to
overtake at a crosswalk when a
vehicle 1s stopped for a pedestrian.

1 According to the Ghana Highway
Code, when a pedestrian steps onto
a crossing, they have priority.

That 1s, the traffic laws require
that drivers must yield the right-of-
way to pedestrians when they step
on the crosswalks.
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Raised Pedestrian Crossings

1 Slows down vehicles
1 Improves pedestrian
visibility

1 Encourages compliance
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Pedestrian crossing with gateway speed control

Pedestrian crossing

Speed
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Speed
hump

1 Reduced Vehicle Speeds at
Crossing Point

d Improved Driver
Awareness

1 Encourages Yielding to
Pedestrians

1 Support for Vulnerable
Users
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Segregation of Road Users Traveling at Different Speeds

Bicycle Lane
Drain

Traffic Lane
Traffic Lane
Drain

Walkway
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Mixed-traffic road and a roadway without a
pedestrian walkway
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Separating Pedestrians from Vehicular Traffic
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Pedestrians crossing at non-designated locations
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Collision Type Resulting in Fatalities (2020-2022)
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Lack of Homogeneity in Direction and Head-On
Collision Risk on Major Highways




Dual Carriageways with Medians Reduce Head-On

Collisions
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Sustainable Safety Principles

Sustainable Safety Principle

Single function of roads as either through
Functionality of roads roads, distributor roads, or access roads, 1n a
hierarchically structured road network.

Homogeneity of mass and/or speed  Equality in speed, direction, and mass at

and direction medium and high speeds.

Predictability of road course and Road environment and road user behaviour
road user behaviour by a that support road user expectations through
recognisable road design consistency and continuity in road design.

Injury limitation through a forgiving road
environment and anticipation of road user
behaviour.

Forgiveness of the environment and
road users

Ability to assess one’s task capability to

=. State of awareness by the road user .
Y handle the driving task.




Enhancing Predictability for Safer Roads
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Enhancing Predictability for Safer Roads
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Severity of Night-time and Daytime Crashes by Road Environment
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Sustainable Safety Principles

Sustainable Safety Principle

Single function of roads as either through
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Homogeneity of mass and/or speed  Equality in speed, direction, and mass at

and direction medium and high speeds.

Predictability of road course and Road environment and road user behaviour
road user behaviour by a that support road user expectations through
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Forgiveness of the environment and
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Ability to assess one’s task capability to

=. State of awareness by the road user .
Y handle the driving task.




Forgiving Roads and Forgiving Road Users

Forgiveness of the road

1 Wide shoulders, clear zones without hard obstacles, crash
barriers that absorb energy, and gentle curves.

Forgiveness of the road user

J Road users allow for each other’s mistakes and behave in
ways that reduce conflict or injury
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Conclusions

dRoad safety does not happen by chance.
It requires conscious and sustained effort.

Greater investment in road infrastructure is essential to
improving safety.
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