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Safety in Design, Realisation...

f 1. Main features
A motorway is an infrastructure specially
designed and built for motor traffic and for
consistent vehicle classes, according to the
highest quality and technological standards,
in order to guarantee to all the users the
best safety conditions, high levels of service
and driving comfort. Actually, motorways
are provided with dual carriageways for the
two directions of traffic flows, completely
separated by a central reserve and with
Motorway design takes into account a large
number of features such as travel time, user
comfort and convenience, environmental
impact, etc, and above all, safety. The most
up-to-date safety requirements are included
since the planning and the design stages:
motorways are indeed characterised by a
road section which has to ensure a capacity
suitable for the high levels of service
required. First of all, the road alignment
is primarily studied to maintain along the
whole length of the motorway specific
sight distances, i.e. sufficient visibility
in order to give drivers the necessary time
to carry out any manoeuvre in safety. Every
section of the motorway respect prescribed

no possibility of interferences between them,
and lay-bys or appropriate parking zones for
emergency stop. Moreover, it is characterised
by other leading features such as the lack of
intersections at level with any road, railway or
footpath and the presence of grade-separated
interchanges to obtain full control of access
and to prevent any disturbance to traffic.

2. Design characteristics j

geometrical standards (i.e., minimum
radius, vertical curve…) and proper balance
between horizontal and vertical alignment in
order to guarantee a right perception
of road characteristics and to prevent optical
misguidance. All the above features are
strictly related to the design speed (and in
particular maximum design speed), as the
main design input, being also functional to
proper enjoyment of the road and to the
achievement of high levels of service.
To merge into traffic flow in safety or to
permit the vehicle to leave the motorway,
there are acceleration and deceleration lanes
specially designed, which separate traffic
flows with different operating speeds.

f 3. Pavements
The quality and the maintenance
of the pavement are strictly involved
in enhancing safety conditions
and in reducing accidents.
Since the design level, a particular
attention is to be paid to the factors
that can affect performance of pavements
(traffic, climatic conditions, materials, etc.).
One of the most important elements
in its realisation concerns
the tire-pavement friction,

which is related to pavement
roughness and evenness.
The motorway pavements must have
high safety levels, especially with respect
to slipperiness and aquaplaning.
In particular, to prevent this phenomenon
and to improve visibility on rainy days,
drainage pavements are often used,
guaranteeing, in that way,
adequate grip and high performances
also in bad weather conditions.

4. Road Equipment j
Safety is embedded in road equipment too.
There are indeed other relevant design and
realisation aspects that are very important
and useful to reduce or prevent collisions,
or to protect from roadside hazards. In
particular, there are safety barriers installed,
wherever necessary, along the whole length
of the motorway both at the edges of the
carriageways to prevent out-of-control vehicles
from leaving the motorway, and on central
reserve to avoid crossing into the opposite

carriageway. These barriers - of different types
and dimension according to location, traffic
volume and traffic flow composition - should
represent an insurmountable barrier, but,
at the same time, be deformable to absorb
impacts. In addition to that, there are lighting
systems in correspondence of interchanges,
fences, wind protections, antiglare devices
on central reserve and high quality road signs
adhering to regulations, always maintained
in excellent conditions.

f 5. Tunnels
A particular and careful attention is to
be paid to the design of tunnels and the
respect of high safety standards. These
standards are guaranteed both by structural
features (e.g. dual-bore tunnel), and by
management and emergency systems.
Actually, tunnels are equipped with a
large number of devices to control and
regulate traffic, to communicate with users

and to manage emergency. The most
up-to-date technological equipment is
used such as traffic management system,
lighting, ventilation, emergency telephones,
emergency exits, fire detectors, fire
extinction equipment, hydrants, monitoring
cameras, energy supply, etc., and especially
devoted personnel ensure a continuous
monitoring as well as prompt reaction.

f 1. Traffic Management
Traffic management involves all the
software and hardware systems (operators,
technological devices, policies, procedures,
etc.) used for ensuring the safest and
most efficient traffic conditions. Directing
traffic flow using technology applications,
collecting and analysing data represent
some of the elements used to manage a
motorway in a more effective way. The

core of traffic management is represented
by Traffic Control Centres operating 24
hours a day, collecting different information
about traffic, road and weather conditions,
connecting and co-ordinating all the
resources and the operators (Road and
Police Patrol Cars, assistance centres, etc.)
involved in road and traffic management,
supplying also traffic information.

2. Integrated Management j
One of the most powerful operating tools
refers to specific Traffic Management Plans:
these plans contribute to manage properly
the motorway and to face any situation,
both in a preventive way and in case
of specific emergency events (related
to bad weather conditions, dangerous
goods treatment, casualties with vehicle
removals, etc.), guaranteeing the quickest
resolution and the management in safety

conditions. This process permits the
competent bodies to timely take measures
to ensure traffic safety and adequate service
levels, involving many different elements
such as road operators and other specialised
operators (fire brigades, police, medical
assistance and other authorities) who work
together, handling any situation in fast
and effective way, following accurate
and advanced procedures.

f 3. Information Systems
Road information is provided in real time
in order to inform drivers about many
aspects, so that they can make their
choice according to those aspects,
by means of the most various
and up-to-date technological devices,
such as radio and TV broadcast,
call-centre, cellular phones, internet,

Variable Message Signs and information
boards. In particular, the information
is delivered on traffic conditions
(i.e. days and hours of heaviest traffic
and congestion), weather and motorway
conditions, road works, presence
of accidents, closures and possible
alternative routes.

4. Intelligent Transportation Systems j
They refer to the utilisation and the
development of technologically advanced
systems aimed at alleviating traffic jams
and reducing accidents, in order to provide
a safer driving. These systems include
a broad range of wireless and wire line

communications-based information and
electronics technologies, such as monitoring
cameras, vehicle detectors, weather
monitoring devices and SOS posts. ITS can
be a reliable and effective tool to improve
safety and mobility conditions.

f 5. Regular and Planned Maintenance
Regular and planned maintenance
is indispensable for traffic safety
and it plays a fundamental role
in motorway operations
and management, since it aims
at preserving and maintaining
structures and every motorway
element in high-performance condition.
Suitable services and procedures
are continuously applied
to prevent and evaluate

the progressive degradation
of quality of elements such as
pavement, road signs and facilities,
in order to ensure to users
the best possible level of service.
One of the most important activities
is related to winter maintenance,
with regular use of special vehicles
to remove snow from carriageways
and to spread anti-icing products
on the road surface to prevent freezing.

6. Work Zones j
Although necessary to ensure maintenance
and upgrade, work zones can perturb
traffic and driving conditions.
Thus, their management is intended
to enhance the safety and operational
efficiency of work zones for all road
users and roadway workers,
by means of special protection devices
and specific horizontal and vertical signals,

traffic management or work interruption
in peak hours. Moreover, ITS is used
to supply specific information
on media (radio, TV, internet...)
to drivers and to manage in a dynamic
way carriageways and lanes,
e.g. changing lane configurations
within work zones and adapting them
to traffic and road conditions.
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...and Operation

Asecap’s members are successfully contributing to the European
Union goal aiming at a significant reduction of the number of
road fatalities. To this end Asecap is also strongly committed
in the framework of the European Road Safety Charter.

f Motorways main features and design characteristics
Geometric design, optimal alignment and visual guidance, state-of-the-art equipment
are fundamental elements that characterise motorways,
guaranteeing safety and comfort to all the users
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1 Road design

2 Sight Distances

A proper designed motorway
takes into the greatest
consideration safety issues.
The development of the
project requires particular
care and attention and it
fulfils the highest quality
standards and the most
up-to-date regulations.

Safe sight distance is the
distance needed by drivers
to verify road and traffic
conditions, in order to carry
out correct manoeuvres and
to avoid conflicts with other
vehicles. It’s the result of the
best co-ordination between
horizontal and vertical
geometry.

3 Road section
To ensure safety, high level
of services and comfort,
motorways feature lanes of
adequate width, emergency
lanes and adequate central
reserve to completely
separate the opposite
traffic flows.

4 Pavement
Pavement is carefully
designed in order to deliver
high performance and to
optimise durability and
wearing resistance.

f Tunnels and bridges
Specific solutions are adopted in special structures such as tunnels and bridges.
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f Separation of traffic flows
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Motorways are designed to ensure
no interferences between conflicting
traffic flows.
1 Grade-separated levels
The intersections between
motorways and any other
type of roads are
grade-separated in order to
divide different traffic flows.
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2 Acceleration

3

and deceleration lanes
All intersections are provided
with proper lanes for on/
off merging in the safest
conditions.

f Pavements
Different pavements are used on the basis of various
conditions (traffic loading and volumes, weather
conditions, qualities of materials, etc.). Actually, no
motorway pavement can be considered “conventional”
since the various layers and the wearing course are
always adapted to the local conditions.

New materials
and mix are usually tested to improve safety.
1 Drainage pavement
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The presence of proper
voids prevents water layers
accumulation and spraying in
rainy days, improving visibility
and reducing slipperiness.

f Safety equipment
Along the whole length of motorway, critical sections
are protected by safety barriers, placed in order
to absorb possible impacts and to prevent vehicles
from leaving the carriageway.
1 Concrete and steel barriers
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Concrete and steel barriers
are very useful safety restraint
to avoid vehicle to leave the
carriageway and to prevent
serious motorway accidents
such as the crossover.
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2 Special bridge barriers
All along the bridge length,
special barriers of adequate
height are usually adopted
as a restraint for people and
vehicles.

2 Energy absorption system
Specific devices are usually
adopted and placed before
fixed object to absorb and
dissipate collision energy,
reducing in that way the
severity of the collisions.
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3 Control of access
Motorway is designed for
being used exclusively by
consistent vehicle classes.
Pedestrians, bicycles, mopeds,
etc. shall not be allowed
to enter motorway, in order
to ensure traffic safety.
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f Winter maintenance
Special activities and procedures are carried out
in order to manage traffic also in the most severe
conditions, such as under heavy snowfalls, to keep
clean the road surface and to maintain practicability.

Motorway operators can count on special vehicles
(like gritters and snowploughs), ready for
action 24 hours a day, to guarantee adequate
grip and the safest traffic conditions.

f Hazardous Materials Management
A great quantity of hazardous materials, even
though necessary for the day-to-day life of European
citizens (such as fuels), are transported along
motorways and could be involved in accidents.
To manage this kind of
materials, motorway operators
follow different strategies
and technologies which enable
to detect vehicles, to give the
alarm and to properly intervene
in case of accidents.
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Operation and information systems j
Motorway management involves highly specialized human resources, procedures and
technological systems to improve the safety and efficiency of the infrastructure.
1 Road patrols
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Motorway specialized
operators monitor traffic road
and weather conditions,
in order to guarantee optimal
levels of service.
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3 Monitoring cameras
Video cameras provide visual
surveillance of the motorway
and of traffic conditions and
performance.

5 Weather monitoring devices
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These technological systems
allow to monitor air and
pavement temperature and
all the climatic information,
playing a fundamental role
in motorway management.

2 Assistance vehicles
Special patrols control
the observance of traffic
regulations and provide
assistance to road users.

4 Traffic detectors
Detectors on the roadside
and on the carriageway
are used to monitor
continuously different
elements (traffic flow,
speed, vehicle size, etc.).

6 Variable Message Signs
These signs provide real-time
information to users as
regards travel time, traffic
and weather conditions,
accidents, closures, etc.

7 SOS Posts
Emergency telephones are
placed at regular and short
intervals to allow drivers to
contact operation centre
or assistance for every
emergency situation.

Regular and planned maintenance j
Daily and constant maintenance is a priority to ensure safety
and the highest level of service and road performance.
1 Maintenance
Each element of the
motorway (bridges, fences,
safety barriers, pavement,
etc.) is maintained in order
to be preserved in the best
conditions.
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2 Work zones settings
Work zones are organized
so to ensure safe traffic flow,
minimize disturbance and
guarantee working personnel
safety under any condition.

3 Temporary signs
They notify lane closure,
traffic deviation and working
area to the drivers, allowing
a proper and safe distribution
of the vehicles on the
carriageway.

ASECAP Mission j
Asecap is the European professional Association
of Operators of Tolled Road Infrastructures.
It gathers and represents 148 organisations that manage
a toll network of over 41,000 km in 21 countries.
Asecap’s mission is to promote toll as the most efficient tool to finance
the construction, operation and maintenance of motorways
and other major road infrastructures.
Asecap and its members are committed to:
exchanging information and experience, participating in research programmes
and further developing and enhancing the direct “user payer” toll system
as an instrument of a sustainable, safe and environmentally friendly transport policy;
strengthening the efficiency of their networks and permanently improving
the level of service provided to the European citizens,
by keeping up with the latest technology developments and the best operational practises.

f ASECAP for Safety
Safety is the main priority for Operators of the European toll infrastructures. They are committed to
assist in achieving the goals fixed by the European Union and to this end, make important efforts on
investments and day-by-day motorway management. Since the planning and the design level, specific
safety criteria are taken into account, respecting the most up-to-date requirements, in order to ensure
high quality standards and excellent levels of service of the infrastructures.
Moreover, Asecap’s members apply suitable maintenance services and procedures to preserve and
maintain every motorway element in high-performance condition. To monitor and manage motorways
and traffic flows, state-of-the-art technologies are implemented, improving road safety and efficiency.
All these elements make toll motorways safer than any other type of road, thanks also to the
constant engagement of all the operators. But the engagement of Asecap’s members goes over


and it regards continuous and considerable funding for road safety research and for the projects
of new and more efficient systems to preserve citizens’ life.

This leaflet shows through images and short examples all the main features concerning safety,
distinguishing in its layout - logically and graphically - two different safety components:
the “static” one (including design and realisation features) and the “dynamic” one (regarding
management and operational features).
to be continued on www.Asecap.com...
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