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Road transport is, and will remain, the dominant
mode of transport for goods and people in Europe
for the foreseeable future. However, the influence of
road transport on society and the environment is not
totally beneficial. As a result, considerable work is
needed to achieve a situation where road transport can
meet societal needs without undue negative impact.
Such developments require careful consideration.
Identification of the research needs to achieve a vision
for a sustainable European road network is imperative.

At FEHRL, the organisation of European road research
centres, these considerations resulted in the
development of a rolling series of Strategic European
Road Research Programmes. These are operated on a
five-year timeframe with a specific research agenda
formulated for each period. Currently, FEHRL is on the
third Strategic European Road Research Programme
(SERRP 111) that sets out the road research needs
for the years 2002 — 2006. It is based on national
input from the FEHRL member institutes, which was
synthesised at the European level then discussed with
the former West European Road Directors (WERD)
and the European road industry. The suggestions
for the implementation of this programme provided
for addressing immediate problems over the short
term and for the longer-term to address future issues

concerning the mobility of Europe’s citizens.

SERRP 1l is one of the main driving forces for the
development of a vision, which is being carried out
in a number of FEHRL activities. To ensure a coherent
integration of contributions, future versions of the
SERRP series setting out intermediate research needs
will be developed in line with the overall vision.

To prepare for the conclusion of SERRP Il in 2006;
FEHRL started defining the next phase of its cooperative
research plan in 2004. This timetable considered the
evolution of the European Commission’s Seventh
Framework Programme as well as the developing
CEDR (Conference of European Directors of Roads)
and its growing research activities, the growing
ERTRAC (European Road Transport Research Advisory
Council) and ECTP (European Construction Technology
Platform). It also considered the objectives of the
Directors of the FEHRL Institutes (the FEHRL Board) as
expressed in FEHRL’s Five-year Plan.

This document presents the Strategic European Road
Research Programme [V, with its explicit link to the
FEHRL Vision for Roads in 2025, its firm grounding
in previous SERRP activities and the activities of the
current twenty-nine members of FEHRL.




Research plays many roles. Research providers such as
the FEHRL community serve the road transport sector
in several ways:

In the longer term, research serves as a tool for the
strategic development of the road transport sector.
In the shorter term, it provides knowledge to raise
the current level of services to road users, improve
the current construction and maintenance practices
or the costs of these practices, or both.

In both of the above situations, research providers
must sustain the end users’ anticipation of the
results of ongoing research and be prepared to
follow-up on the results to facilitate their use in
innovative practices.

In addition, but often overlooked, research provides
the setting in which the fundamental professional
knowledge about how to build, maintain and
operate roads is sustained, reorganised as needed,
challenged and (re-evaluated).

The challenges faced by road operators are mounting
rapidly as traffic and the cost of fuel both increase,
while the political push for efficiency, safety and
environmental sustainability intensifies. These
challenges call for strategies that will require
innovation in many different functions in the road
transport sector. Innovation is fuelled by insights
obtained through research.

Such insights are not necessarily new or even originally
aimed at the applications in which they become carriers
of innovation. Research results are often “on the shelf”
for quite some time before the situation arises in which
they are eventually mobilised and adapted for use. As
a result, the research community has an important role
as guardians of a large body of knowledge, which at any
time is waiting to be revisited and brought into play. This
is an important responsibility of the FEHRL institutes
individually and together. It requires that researchers
are constantly attentive to opportunities for innovation
where already existing knowledge can be used.

opean road reSearch programme iV (SerrpiV)

The traditional programme definition phase, in which
problem owners realise that solutions they are seeking
will require research, is well known to both parties - the
problem owners and the research providers. SERRP IV
reflects the initial outcome of such a process, in which
the needs for research on specific but still rather broad
fields are recognised and recorded. Ideally, this results
from a thorough dialogue between the two parties,
in which the research component knows the extent
of current knowledge and can identify where new
research is needed. Good cooperation and effective
communication with the users of research is of the
essence.

While the research processes are underway another
role requires increasing attention from the researches
involved: effective communicator to the potential
end users. This is important not only to be able to
adjust the research plans to accommodate changing
user needs, but also to prepare the user for the
innovation potential of the expected results as they
were envisaged when the need was identified and
the research was planned. The time delay between
programming a research activity through the execution
of research to reporting the results can be long. Often
the individuals who launched the programme have
been replaced by others with different priorities. Such
loss of customer commitment is often the reason why
results of new research are not used, but stored for
later use. Clearly, this is not an optimal outcome and
considerable efforts are justified to avoid it.

The final role of research, even after the results have
been delivered, is to generate discussion and to
provide guidance and advice on how to implement and
benefit from innovation. Experience has shown that
continuous encouragement and dialogue is required
between different parties, public and private sector,
to overcome the hesitation of end-users when facing
the inevitable risks of implementating innovation. This
final step is the difference between research results
filling archive shelves and contributing tangible
benefits for society.



Strategic european road reSearch programme iV (SerrpiV)

3. BACKGROUND FOR SERRP [V

As described previously, the development of SERRP IV
is driven by a series of key issues. One of these key
issues is the FEHRL Five-Year Development Plan, with
its longer-term objective to further develop the FEHRL
organisation. One major element of this is the strategy
for FEHRL to increasingly take a role in conducting
research activities through its Member Institutes.
In the past FEHRL merely provided the networking
opportunities from which projects could be developed.
In this respect, significant actions have already been
taken with FEHRL — as an organisation — becoming a
full partner in projects for the European Commission
and for some national clients.

In October 2004, the FEHRL Board agreed to develop
SERRP IV to enhance the cooperation between FEHRL
institutes by setting concrete proposals for projects
for the period 2006-2010. This process started with
a Stakeholders’ Workshop in January 2005, with a
broad participation of CEDR, PIARC, the European
Commission and national Road Directorates.
Stakeholders’ suggestions were firmly underlined at an
internal FEHRL Directors workshop, setting the agenda
for the list of research items described in Chapters 5
through 9.

Around the same time, the CEDR Governing Board
endorsed the development of the ERA-NET ROAD
project under the Sixth Framework Programme. A
group of ten CEDR Members took this initiative
forward by developing a proposal for the European
Commission, which was accepted in early 2005 and
led to the project launch in June 2005. By 2008,
ERA-NET ROAD will lead to joint, transnational

research programming on selected topics by the
ten participating Road Directorates. Following that,
this transnational programming is expected to be
broadened across the CEDR membership, under the
auspices of CEDR’s Technical Group Research. This
development aligns well with FEHRL’s objective under
Five-Year Development Plan that CEDR developinto a
client at the European level to augment the existing
relations at the national level between the Road
Directorates and the FEHRL Institutes.

At appropriate opportunities, elements of the
developing SERRP IV document were used for FEHRL’s
contributions to the ERTRAC and ECTP Strategic
Research Recommendation documents. These
documents are being developed by the Technology
Platforms in order to specify future research activities
of the Road Transport Sector and the Construction
Sector as a whole. FEHRL is responsible for leading
the development of the ERTRAC theme - Mobility,

Transport and Infrastructure - and is co-leader of the
ECTP Focus Area Networks. These two Technology
Platforms serve as FEHRL’s main conduit to the holistic
European research programmes supported by the
European Commission through its Seventh Framework
Programme.
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FEHRL uses a number of well-established instruments
to carry forward the research issues described in
the core part of this document. These instruments
cover a broad range of implementation, ranging from
short-term internal FEHRL projects to longer-ranging
contracts under the Framework Programmes of the
Commission. Seven main types of projects can be
distinguished:

FEHRL Internal Projects.

CEDR projects.

National projects.

Joint FEHRL-industry projects.
COST Actions.

Commission co-funded projects.
Commission consultancy contracts.

FEHRL INTERNAL PROJECTS

FEHRL Internal Projects (formerly known as FEHRL
Working Groups) are initiated by the FEHRL Board
with internal FEHRL funding and participation of
FEHRL Institutes only. A recent example is the HERMES
project, in which a large number of FEHRL Institutes
worked towards harmonization of skid resistance
measurements. FEHRL Internal Projects can range
from large, multi-participant projects such as HERMES
to bilateral or trilateral collaboration projects between
selected Institutes. Because of their internal funding
FEHRL Internal Projects can be established relatively
quickly.

CEDR PROJECTS

CEDR projects are much like FEHRL Internal Projects,
with one major distinction: CEDR takes the initiative
for such projects, rather than the FEHRL Board. A
current example is the ELLPAG project, in which a large
number of FEHRL Institutes together with CEDR are
working on the design of long life pavements. Funding
of such projects is at the national level between the
Road Directorate and the FEHRL Institute. Because of
this, CEDR projects are also rather quick to setup.
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NATIONAL PROJECTS

A limited number of FEHRL Institutes perform and
procure research for their national Road Directorates.
In such cases, the FEHRL Institute may call on its
fellow Institutes to provide the resources for carrying
out the research. A current example is IPG Scientific
Board project, in which FEHRL brings together key
experts from amongst its member institutes to provide
strategic, scientific guidance to the Dutch Innovation
Programme Noise.

JOINT FEHRL-INDUSTRY PROJECTS

Whenrelevant, FEHRLteams upwithindustryto perform
research in such fields as materials and construction
processes. As with the FEHRL Internal Projects, such
projects are funded in kind, with each participant pays
its own share. A current example is BITVAL, aimed at
validating the new specifications for bitumen.

COST ACTIONS

COST Actions are carried out under the COST
Programme (European Cooperation in Scientific
and Technical Research). This programme is aimed
at bringing together nationally funded research,
with which COST funds the costs of coordination of
travel and per diem, as well as dissemination activi-
ties such as workshops. The formal basis for a COST
Action is a Memorandum of Understanding between
the participating countries, signed by the Permanent
Representative to the European Union. Currently,
FEHRL has two COST Actions running: COST 353
- Winter Maintenance Strategies for Safer European
Roads- and COST 354 - Performance Indicators for
Road Pavements.

COMMISSION CO-FUNDED PROJECTS

The bulk ofthe Framework Programmes of the European
Commission are implemented through so-called co-
funded projects, in which the Commission typically
funds 50% of the costs of a project. Such projects are
run under a contract between the Commission and the
lead party of the Consortium carrying out the project.
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The lead party has a Consortium Agreement with the
other participants in the project. Co-funded projects
in the Sixth Framework Programme range in scale:
from so called STREPS (Strategic Targeted Research
Projects) which are typically three- year/€4 million)
to much larger Integrated Projects (typically four
year/€4omillion). The forthcoming Seventh Framework
Programme will see a difference in the types of project
types used, but the principles will remain essentially
the same.

COMMISSION CONSULTANCY CONTRACTS

The Directorate Generals (DGs) of the Commission
such as DG Energy and Transport award consultancy
contracts for studies on selected issues to support
the Commission’s policy development. In 2005, FEHRL

won its first of such contracts: Study about technical
possibility to apply the tyre /road noise emission levels
of Directive 2001/43/EC without compromising vehicle
safety. As reflected in the title, such projects have a
strong bearing on Commission polices and Directives,
which in turn affect FEHRL’s main stakeholders.

STAFF MOBILITY

In addition to the direct project conducted through
the instruments described above, an important
mechanism is that of short-term staff exchanges
between institutes. FEHRL has placed a high priority on
ensuring that researcher mobility is encouraged. This
promotes knowledge transfer, introduce new ways
of thinking and further strengthens the ties between
FEHRL researchers and institutes.




THE PROBLEM AND RESEARCH NEED

Itis clearthataccordingto allreasonable estimates, the
ability to provide available road infrastructure capacity
for the mobility of people and the transport of goods
in Europe will need to grow considerably by the year
2020 This growth in demand will further stretch the
capabilities of road authorities and lead to increased
costs for all parties. In maintaining an efficient service
to road users, road authorities will search for strategies
that can ensure reliable journeys in a cost-effective
manner. The search for such solutions will include
knowledge transfer between different bodies, as well
as substantial research and development to address
the magnitude of the challenge.

Itis recognised that fundamental shifts in the approach
to road and traffic management may be required in
the future in order to ensure Europe’s roads can stay
open for business. In this regard, the continent’s
competitiveness on a global scale will depend on
accommodating internally the 69% predicted growth
in the amount of goods transportedz. Therefore,
research must be driven by the need to satisfy the
predicted levels of personal mobility and freight
transport. It is clear that additional benefits would
result from fundamental redistribution and reshaping
of the growth in demand for road transport, however,
it would not be prudent to base a strategy on the
assumption that such changes in transport patterns
will, or can, occur. As a result, the approach of SERRP
IV would tend towards the precautionary principle and
ensure that the research is available to implement in
the event of the worst-case scenario.

CEDR has placed a high priority on thisissue with the aim
to Develop new ideas for network-wide management
and operations, with an emphasis on customers in the
provision of services. Another of CEDR’s major priorities
relates to the need to optimise the use of the capacity
of the road network. According to ERTRAC, the relevant
specific research targets are to:
1. Improve mobility and satisfy the expected 32%
increase in individual demand for travel by 20203.
2. Support the fluid and efficient movement of an
increasing quantity of goods within the overall
freight transport system.
3. Ensure that in order that quantifiable targets can be
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set in the future, a series of robust indicators, such
as transport efficiency for passengers and freight,
journey time reliability, user service levels and
network efficiency, [are] developed.

4. Increase network efficiency through reductions in
the impact of maintenance activities, prioritised
road space and traffic management.

The following research programme is planned with the

objective of achieving these aims.

THE RESEARCH PROJECTS

Optimising capacity - Reducing congestion and

increasing reliability
The upgrading ofinfrastructure monitoring and main-
tenance management systems will be supported by
research into advanced software, sensors and data
transmission, responding to real-time local needs
andreducing the impact of road works on travel time.
Low-cost, autonomous sensors for road condition
monitoring will be further developed. Research will
develop quicker, more effective and durable road
maintenance techniques with particular emphasis
on improved systems for safe and efficient nighttime
maintenance operations.
The concept of dedicated lanes and networks will
be further developed and tested for new applica-
tions. This research will include the development
of lightweight and reconfigurable infrastructure
for passenger car as well as reconfigurable and
dedicated lanes for freight and ‘e-Safety’ and
AVG enabled vehicles. As a first step towards the
Automated Highway for Heavy Vehicles, systems
enabling platooned vehicles will be developed
and evaluated for safety and capacity increase.
In conjunction with automotive and ITS research
partners, further research on Automatic Vehicle
Guidance (AVG), in particular speed and distance
management systems, will investigate its potential
to increase road capacity and support integration
into road infrastructure.
The overall effectiveness of separate lanes for road
operations will be evaluated, as well as the need for
upgrading the secondary road network (safe alter-
native and diversion routes).
New models will be developed for the financing of
both new infrastructure and the maintenance of
existing infrastructure. This will consider new forms

* Unless otherwise stated, all growth figures relate to 2020 and use 2000 as the reference.

2 EU-25 Energy and Transport Outlook to 203o0.
3 EU-25 Energy and Transport Outlook to 2030.
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of cooperation between public and private parties.
The studies will also develop improved methods
for developing cost estimates, including statistical
uncertainty, for large infrastructure investments.
Marketing-based approaches for infrastructure use
and entry into traffic streams (demand for slot entry)
will be investigated and evaluated for improving effi-
ciency under saturated conditions and for encour-
aging more environmentally friendly vehicle usage.
Research will be carried out into the methods for
redesigning and modifying the existing physical
infrastructure. This will include pavements, road
equipment, parking, access to stations, platforms as
well as new concepts for new construction. Systems
and models for designing the optimum prioritisa-
tion of the urban road space will be developed. New
design, construction and maintenance systems to
support the expansion of Bus Rapid Transit (BRT)
systems will be developed.

Solutions for congestion will be found using new
dynamic traffic management and infrastructure
technologies in order to improve the existing
infrastructure and to optimise its use. Because new
Information and Communication Technologies (ICT)
and ITS have a large potential for improving the effi-
ciency of passenger and freight transport. Further
research on the implementation and the assess-
ment of these technologies for application in road
transport will therefore be conducted.

Methods for intelligent, dynamic lane allocation will
be developed considering the effects of variable
lanes and speed limits for different traffic flows. This
research will take into account all types of vehicles
(trucks, cars, busses, two-wheelers) private or
public.

Pilot studies and validation projects will be carried
out for the practical installation of ICT and ITS,
intelligent pavements enabling dynamic traffic
management, allowing dynamic allocations of
lanes, intelligent merging systems, speed control,
guidance systems, and lane prioritising for collective
transport, high occupancy and emergency vehicles.
These pilot studies will include new technologies
for electronic road markings, pavement surface
colouring and dynamic lane barriers.

New infrastructure concepts will be developed to
improve the mobility of pedestrians, bicycles, and
people with disabilities (for example, bicycle lifts

on slopes, pedestrian conveyors and new forms of
crossings).

New technologies will be developed for maintaining
underground utilities (cables, pipes for water, gas,
electricity and communication technologies) with a
minimum of traffic disturbance in urban areas.

FREIGHT TRANSPORT

Development of network level systems will support
the transit of heavy vehicles, including those of
60 tonnes or more. This will consider the issues of
restrictions for bridges, tunnels, steep gradients
and congested or environmentally sensitive areas.
Real-time and seasonal effects will be examined
to maximise the effectiveness of the system in all
weather conditions. New tools and models for the
efficient asset management of both overall network
and individual sections will be developed to improve
the overall life cycle costs. Appropriate road classifi-
cations forthe efficient operation of modularvehicles
and road-train combinations will be developed.
Systems for platooned trucks in dedicated lanes will
be investigated.

Research and Development of new dynamic traffic
management and infrastructure technologies will
improve the use of the existing infrastructure and
reduce bottlenecks.

Methodologies and systems for the designation of
specific urban truck routes, which may be variable
in time, will be developed. The feasibility of full
driving automation on dedicated infrastructures for
commercial vehicles will also be evaluated.

-




THE PROBLEM AND RESEARCH NEED

Environmental issues continue to occupy a high profile
on the political agenda throughout Europe. Road
transport contributes to these concerns, particularly
from the point of view of traffic noise, air and water
pollution,andrecycling. Previousresearch programmes
have enabled significant progress to be made in each
of these areas, but at the same time have revealed
further problems. In the case of road infrastructure,
for example, successful efforts to increase recycling
and use of waste materials in road construction have
sometimes been counteracted by poorer durability of
road pavements, and increased environmental risks.
Lower-noise road surfaces have also posed some
technical challenges. These problems now need to
be addressed in order to achieve a balance between
economically efficient and environmentally efficient
construction. Therefore, further efforts are required
in reducing air pollution, water and soil pollution and
noise. Noise is a particularly high priority for CEDR.

In many of these key environmental policy areas,
it has been traditional for legislation to consider
the automotive industry and its suppliers first; only
afterwards is the infrastructure considered. Although
this model is losing favour in Brussels with a more
integrated — systems - approach emerging, there
are still some indications about forthcoming topics.
In the case of Green House Gases (GHG) such as
CO2, the automotive manufacturers have entered
into agreements to reduce CO2 from passenger
cars, however, the figure agreed falls far short of
that required to meet the need of Member States.
Therefore, some road authorities are already consid-
ering the implications of future GHG targets. To
place this in context, the Kyoto Protocol adopted by
the European Union sets targets for the reduction of
GHG emissions, which if were required in the road
transport sector would require substantial improve-
ments in the efficiency of the sector unless there were
substantial reductions in anticipated growth in road
traffic. Such reductions would require the overall effi-
ciency of personal transport to achieve 69g of CO2 per
passenger-km and freight transport to achieve o0.14g/
tonne-km. This would require a combined effort from
both road authorities and the automotive sector. In
this respect, heavy goods vehicles will become the
most important contributor to CO2 in the transport
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sector. This suggests that major efforts in heavy
vehicle and infrastructure interaction will be important
in this area.

THE RESEARCH PROJECTS

Research for advanced infrastructure and roads will
be carried out in design, materials and production
technologies. Low-noise roads and infrastruc-
ture research will also include advanced noise
barriers and technologies for pavement mainte-
nance including monitoring and appraisal systems.

Research together with industry on future tyres will

concern the interaction of the tyre with the road

surface and new tyre concepts (in particular for
geometry, design and materials).

Building on the results of the SILVIA project,

cooperation between national research programmes

will lead to harmonised measurement methods of
characterising lower-noise road surfaces.

New systems will be researched that would allow

the use of larger, 60 tonne vehicles, which would

improve the ton/km fuel efficiency of goods trans-
port. The research would demonstrate how such
vehicles could operate safely with other road traffic
and without damage to road infrastructure. The
research would include traffic management systems
designed to integrate extra-long, heavy vehicles into
the traffic stream safely and efficiently. This research
will also include special considerations for bridges
and mountainous areas and incorporate Vehicle-

Vehicle-Infrastructure Communications (including

enhanced features of GALILEO).

Studies of road surfaces and tyre/road interac-

tion and the development of low-rolling resistance

pavements, with a target to lower overall losses by

10%.

- This research will consider the influence of the
road texture, the evenness of the pavement
and its stiffness. Because rolling resistance can
increase by 10-20% in wet conditions, new road
surfaces will be developed that provide reductions
in both wet and dry conditions. Such systems will
require improved tyre/road interaction modelling
methods in order to utilise non-contact meas-
urement sensors. New forms of road surfacing
material will be developed and prototyped.

- Rough and uneven road surfaces can increase fuel
consumption by 10%. This unevenness might arise
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from the construction of the road, settlement after
construction or from potholes, trenches, joints
and patched repairs. Therefore, research will seek
to reduce the effect of uneven road surfaces by
considering how to reduce the physical changes in
road profile from construction and fatigue as well
as developing new forms of high-quality surfacing
and subterranean repair and reinstatement.

- The majority of road surfaces in Europe are
constructed from asphalt. Under normal condi-
tions, such surfaces are stiff, however, in hot
conditions the surface tends to soften, which
causes rutting). Under the influence of heavy
trucks, such softening of the pavement causes
further increases in fuel consumption of 10-
20%. Therefore, research will be conducted to
determine the extent to which road surfaces need
to be modified to accommodate heavier trucks
and the effect of climate change, in order to avoid
unwanted increases in fuel consumption.

- Research will also be carried out to develop
pavements that combine the mitigation of non-
exhaust emissions, noise and other adverse
factors.

Innovative infrastructure design for lower emissions
and reduced impacts including roadside features
such as combined noise/wind barriers and improved
features to reduce habitat and community severance
effects.
Development of systems to utilise better vehicle
‘labelling’ systems for traffic management, including
access restriction and road-user pricing. Sensing
techniques, which can monitor the in-use perform-
ance of vehicles and respond to particular behav-
iours (for example, by issuing a pollution ticket in
the same way that a speed ticket is issued today by
speed-traps).

Development of systems for energy recovery: solar,

wind and vehicle, geothermic energy gained from

tunnels, retaining walls and pavements from road
infrastructure for both generation and to reduce the
heat-island effect.

Research will consider methods for substantially

reducing the use of primary materials in road

construction and maintenance. This research will
consider the benefits to come from reducing mineral

extraction and transport, as well as providing paths
forthe use of waste materials from other sources. The
research will develop new treatment methods and
understand the influence on performance. Specific
elements of the research activity will include:
- The use of industrial by-products in the use of
cementious structures.
- The use of asphalt and composite materials.
- Development of improved in-situ recycling
processes.
Research will consider the non-exhaust particulate
emissions, which are tyre wear, brake wear (linings
and rotors), and road surface wear. Clutch wear
and corrosion may also contribute to direct PM
emissions. Re-suspension is probably the single
largest vehicle non-exhaust contributor to roadside
PM1o0, particularly where winter maintenance proce-
dures are in place. In the case of tyre-dust research
will consider the added factor of the greater use of
high-friction road surfacing for road safety benefits,
which inevitably leads to greater abrasion of the
tyre in the immediate vicinity. Therefore, research
will be carried out to develop appropriate technical
solutions for tyres and pavements without compro-
mising other essential factors such as safety.
Research will develop methods for determining the
overall impact of road transport on water and soil
quality and development of Automated Monitoring
of Groundwater Contamination along Roads
Research will develop improved methods to reduce
the impacts of winter maintenance (de-icing and
snow clearance) on roadside aquatic environments
and vegetation. This will include appropriate use of
alternative de-icing materials, improved application
methods, as well as developing improved (intelli-
gent) methods of predicting and sensing ice build-
up so as to reduce overall application rates.
Development will be conducted of systems for the
reduction of splash and spray as a transmission path
from the road to the verge and beyond. Research
will consider tyre/road interaction and vehicle
effects.
There will be developments of improved systems for
the capture of contaminated water after accidents
and heavy rainfall. This will include local water
catchment and treatment systems.




THE PROBLEM AND RESEARCH NEED

Road safety is a priority topic for most stakeholders
in the road sector, not least Road Authorities and
the European Commission. The specific priorities of
CEDR are to take advantage of intelligent vehicles and
infrastructure technologies to improve road safety
and improve road design concepts in relation to road
safety. The first of these illustrates a clear link with
ERTRAC’s priorities on the issue which further stress
the Cooperative Vehicle-Infrastructure System (CVIS).

The link between road safety and road infrastructure
condition is clear: the surface skidding characteristics,
the provision of good drainage, the maintenance of
good longitudinal and transverse profiles, and the
use of clear signs and markings are all examples of
the direct impact of infrastructure on road safety.
Road infrastructure should be self-explaining to the
road users to avoid mistakes and accidents. Road
infrastructure should be forgiving in case of accidents
in order to reduce the consequences for the users to a
minimum.

The importance of road engineering measures was
recognised in the Sunflower4 report comparing
road safety practises in the three best performing
EU nations — Sweden, UK and Netherlands. This
reported that general [road] engineering and other
measures substantially reduced the fatalities among
vulnerable road users in the Netherlands and Sweden,
contributing to about a third of the total reduction in
fatalities. Despite this, the report concluded that even
in these countries, further efforts were needed. For
example, Britain needs to find engineering solutions
and speed and traffic management policies that will
enable pedestrians and vehicle traffic to coexist at
lower casualty rates. A major challenge for achieving
Europe’s road safety targets will depend upon research
to develop road safety engineering practises that are
appropriate for the variety of conditions in the regions
of different Member States.

One major priority for FEHRL has been the harmonisa-
tion ofinfrastructure related safety monitoring systems
between Member States. This issue has proved to

4 http:/feuropa.eu.int/commftransportfoad/
publications/doc/sunflower_final.pdf
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be problematic, exacerbated by the rapid pace of
development in some countrieswhere improving the
situation in those countries has createdfurther hurdles
for harmonisation. A major effort on harmonisation
is needed that considers the current state of the art
as well as forthcoming developments of vehicle and
surface technology.

THE RESEARCH PROJECTS

Research into developing road surfaces and mainte-
nance technologies will consider the fundamentals
of vehicle/tyre/road friction and controllability.
Bringing together public bodies and the tyre and
vehicle industries, consideration will be given to
the implications of future developments in infra-
structure and automotive technologies, as well as
climatic change. The research will be supported
by deeper coordination of research carried out in
Member States to develop technologies for a future
harmonised European friction measurement system
that can be utilised in ADAS. Aspects of this work
will also consider the issues relevant to EU neigh-
bour countries and developing nations.

Coordination of national research will develop an
integrated approach to the safety related aspects
of preparing Europe’s road network for change. This
work will focus on demographic, climatic and traffic
system changes to determine road engineering
factors concerning, for example, road-markings and
signage, road maintenance, winter maintenance,
roadside infrastructure (including safety fences and
barriers, and drainage). It will also consider the engi-
neering issues for all categories of roads and include
the protection of vulnerable road users.

Research will consider the specific road engineering
aspects of urban roads in relation to pedestrians. The
research will develop appropriate low-cost, low-main-
tenance and flexible traffic-calming and self-enforcing
roads concepts, as well as specific infrastructure
safety features for vulnerable road users.

Methodologies will be developed to carry out
road safety audits at different stages. Advanced
monitoring and maintenance technologies, including

n—
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systems to detect possible dangerous situations
should be developed, with a focus on high-risk road
sections.

In partnership with automotive and other research
partners, large-scale demonstration/field tests of
cooperative systems should be conducted in order to
assess their benefits. This research should support
the development of standards for cooperative
systems and interoperability to favour compatibility
and market take-up. An aspect to be considered will
be the liability, privacy and other responsibilities for
road authorities related to cooperative systems.

Research shouldbe carried outtoimprove evacuation
and rescue procedures through innovative infra-

structure engineering measures on major roads.
This will include consideration of accessibility of
emergency and highway services, as well as safely
restarting traffic flow in order to reduce the addi-
tional incidents due to queue-related accidents on
the primary route and diversion routes.

Research should be conducted on how to protect
critical infrastructures. Better integration of
monitoring, surveillance and response systems
into traffic management and infrastructures will be
developed. Together with other partners, advanced
concepts for remote monitoring systems for infra-
structure, road-users and goods security must be
explored.




THE PROBLEM AND RESEARCH NEED

The challenges faced by the road infrastructure sector
are to develop demand-driven, reliable, durable,
sustainable and high tech European infrastructure.
These objectives imply the development of efficient
techniques, methods and tools to support renewed
and innovative design, construction and management
approaches. These are key elements of the competi-
tiveness of the industrial sector. Success is determined
by the development of an industrial sector of construc-
tion, attractive in term of employment, well positioned
from an economic point of view, and bringing tech-
nological progress that meets new expectations and
demands of users and the society. Industry seeks to
answer this challenge, but it requires a significant
research and development effort.

The main orientations identified through developing
the vision, the concerns and needs reaffirmed by stake-
holders and the issues highlighted for the industrial
sector, the objectives regarding design and products
system with their corresponding axes of innovations
and progress, translate into the following R&D needs:
They are relevant to:

- Sustainable asset management.

- Renewed approach of the infrastructure design

- Reduction of natural risk.

More transversally, design and products is also directly

addressed by progress to be made in terms of:

- Effective implementation of research results.

- Facilitating innovation.

- Pre-normative research.

- Private and public partnership.

- Knowledge management.

- Development of design and assessment tools, able
to take into account a more integrated and global
approach.

- Development of advanced design and simulation
tools with the perspective to develop tools easy to
implement, not only accessible to specialists.

Therefore, the key challenges are for road infrastruc-
ture to be designed, constructed and maintained in a
cost-efficient and sustainable way. Innovation should
be introduced as quickly as possible through compre-
hensive determination of its lifetime performance.
Road infrastructure should also be well integrated in its
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environment contributing to its management in terms
of noise and vibration absorption. Finally, through
simulation, monitoring and performance prediction,
the lifetime of the infrastructure and its maintenance
methods will be optimised.

THE RESEARCH PROJECTS

For performance monitoring and prediction of
road pavement wear, studies on vehicle-pavement
interaction and in particular tyre-pavement
interaction are required.

To improve the quality of infrastructure construction
and maintenance, traffic-friendly monitoring and
high-speed quality inspection capability should be
developed.

Automatic guidance and robotisation of construction
equipment, using new and precise positioning
systems and automatic steering, would also contri-
bute to higher quality, productivity and worker
safety.

Innovative, high-speed diagnostic testing for
monitoring road conditions are required for
assessing evenness, skid resistance, deflection and
surface deterioration. New sensors applications
should be developed to provide improved and/ or
self-diagnostic assessment for more effective main-
tenance and minimised traffic disturbance.

Functional requirements for road pavements
must be studied in order to allow for new types of
construction and maintenance. This requires further
development of performance monitoring methods
for road pavements and structures and modelling of
their behaviour over time.

Pilot scale assessment tools for road construction
and prototypes of infrastructure subsystems must
be further developed to eliminate scale effect and
allow accelerated testing.

New design concepts are necessary for modular,
factory-constructed pavements and structures. Such
new concepts should include new materials and
allow for the separation of the functions of different
pavement layers.

New road maintenance management and rapid main-
tenance techniques are needed, such as quick repair
and renewal techniques, road elements designed for
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easier maintenance and increased quality of night
work.

On site, flexible processes, materials and equipment
are needed that can continually produce high
quality products under variable climate conditions.
Automated guidance and robotisation using precise
positioning systems and automatic steering would
improve quality, including the accuracy of layer
thickness and evenness.

High-speed techniques for quality inspection are
needed during road construction and maintenance
for more traffic-friendly management.

Construction techniques and standards (for example
stabilisation and chemical improvement) are needed
to improve performance with regard to road sub-
grades and sub-base layers.

Design and simulation tools are needed to better
protect road pavements, embankments and bridges
against natural hazards such as floods, landslides,
earthquakes and impacts resulting from climate

change. Studies are also needed on vehicle-
pavement interaction, in particular tyre-pavement
interaction.

Road pavements, embankments and bridges must be
designed or reinforced for better protection against
natural hazards such as floods, landslides, earth-
quakes and impacts resulting from climate change.
Current design methods will have to be evaluated
and updated considering such hazards.

Fast and low cost road infrastructure maintenance
depends upon new materials, components and
fluids. Examples include interchange ability and
compatibility of components, as well as self-cleaning
and regenerating materials and fluids.

New road construction and maintenance manage-
ment as well as rapid construction and maintenance
techniques must be developed and implemented to
avoid capacity reduction and road closures. Such
activities should be coordinated with public utility
work.




The Strategic European Road Research Programme
(SERRP) is FEHRL’s agenda for enhancing collaboration
between its institutes whilst providing solutions for
the problems facing the road of today and tomorrow.
Coupled with the FEHRL Vision, SERRP sets out a
research programme to satisfy the shared requirements
of the many stakeholders involved in helping to refine
the process.

In SERRP IV, a collaborative approach is planned for:

Optimising capacity of the network and increasing
the efficiency of goods transport

Preventative and mitigating Road Engineering for
safety

Reducing energy consumption, environmental
impact and nuisance and societal/cultural impacts
Implementation of innovation

Development of better — integrated - standards &
Directives

european road reSearch programme iV (Serrp iV)

It is recognised that structurally - and politically -
infrastructureresearch (and especiallyimplementation)
is not the same as industrial research. To be success-
ful, we need to involve a greater number of countries
in our research in order to avoid the ‘not invented here’
and the ‘it cannot work here’ syndrome. At a national
level, partnerships with industry have traditionally
been successful. The challenge of SERRP IV will be in
lifting this up to the European level.

Throughout the period 2006-2011, FEHRL will be
implementing this fourth version of the SERRP
programme in conjunction with the growing body of
interested stakeholders. This will lead to ever closer
integration of FEHRL institutes and the realization
of a fully integrated programme of European road
research delivering solutions for the roads of today
and tomorrow.
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