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FOREVER OPEN ROAD and TRANSPORT INFRASTRUCTURE (FORX4) FEHRL

= 1st generation — the bridge
» 2nd generation - the paved road

= 3rd generation - the smooth road

4th generation - the continuous
road/motorways




In Canada




In Canada, 2

they use special stickers to slow the cars. [ttt
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In Europe ¢




| FEHRL

FEHRL — the Forum of Europe’s
National Road Research Centers

Focus on Road Infrastructure
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FEHRL: the cornerstone of research, innovation FEHRL
/,"":—'——‘—_-/

and implementation in Europe -

Research &
Development

Road
infrastructures
owners &
operations

European

Policy

Regular cooperation with the
European Union Institutions




FOREVER OPEN ROAD and TRANSPORT INFRASTRUCTURE (FORX4) FEHRL

= 1st generation — the bridge
» 2nd generation - the paved road

= 3rd generation - the smooth road Q',;.; .. 1 .

{ B !— :

4th generation - the continuous
road/motorways

= 5th generation — FOREVER Open Road FOREVER Transport
—— Infrastructure (FORx4)




FOREVER Open ROADS

FEHRL

“*Adaptable

“* Automated

=

Eid

<Climate change resilient  &&

FOREVER OPEN ROAD HE




FEHR&
*=. | The Adaptable Road

Porous, low noise Adaptable to freight Flexible, durable surface, self In-built sensors for traffic
surfacing, light reflecting transport communications, repairing/self-cleaning and monitoring/control and
for night time driving. location and monitoring instant crack repair. condition monitoring.

requirements.

In-built lane
control/vehicle
guidance.

In-built power
system for
electric vehicles.

Energy harvesting
grid and storage/use
of solar energy to
power lighting,
signs and sensors.

Removable/self-cleaning
drainage reservoirs feeding
carbon capture planting.

Low carbon sub-base In-built system for
and pavement. replac_ing and adding
communication/power laneslm'frastr'ucture,
channels for lane control, Pre-fabricated inter-locking, eg barriers, signs and
traffic monitoring, driver sub-base with integrated sensors.

information and condition drainage, services and

monitoring. communications channels.

Adaptable/removable



,/j The Automated Road

communications for management

road infrastructure, communications and
drivers and network tolling system.
control.

Satellite and radio \LJ% Integrated asset
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In-pavement
demand responsive

EREERER Between vehicle sensors LED speed and
and communication guidance systems for
systems (public/private vehicle to highway
transport). cooperation and
network

management.

In-pavement
sensors for traffic
control, vehicle

to highway
communications,
condition/weather

and pollution /

monitoring.
Inter-operable in-vehicle
communications and guidance
system to provide drivers with
direction, weather, hazard and
messaging information.

Adaptable
inter-operable
communication and
power system for
lane control, vehicle
guidance, traffic
monitoring, driver
In-vehicle sensors to provide vehicle Facilitation of information and
location, performance information platooning of condition

and incident management. vehicles. monitoring.
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The Resilient Road

Pavement to building heat
exchange for resilience to
., extreme weather.

Planting and soil
stabilisation for storm
water protection.

Integrated road
de-icing system.

Drainage system
and reservoirs
for storm control
and water
management.

Demand and
condition
responsive traffic
control for extreme

In-vehicle weather,
incident warning and
information system.

Geothermal and solar Real time local
energy harvesting for weather forecast

weather.

weather conditions.

resilience to extreme information system.
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:-L New Construction Systems?
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..~ ModieSlab Prefabricated Road
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&, Road on a Roll, Netherlands e,







E:ontactless Charging of Electric Vehicles _ _ _FEHRL
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Self Healing Asphalt -
Steelwool fibres and induction energy =i

Conductive fibre

conductive fibers bitumen

Opening of
microcracks

Induction
heating

Melted
bitumen

aggregates Crack closed

microcack

Capsules approach

capsules .
P bitumen

>~ /

Opening of
cracks

Qil

~

Zoom

Broken
capsules

Bitumen+Qil

\

aggregates

Asphalt
rejuvenated
by diffusion

crack
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Future roads - 2030

‘Forever Open Road:

«Self healing road with EV capabilities.

Solaroads Self-healing asphalt
Regular asphalt |

Concurrent inductive power and healing

DCE&S

DC systems, Energy ™
conversion & Storage |

‘Microlab
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Safe utilization of seawater and salt="*
contaminated aggregates (natural or

recycleq)

+

Superstructure

Substructure

Bridge Deck

Girder (typ)
Pile Cap

Pile (t
Water (typ)

Surface

(current
or future)

Mudline
I~ at time of
construction

'l' Contraction

g 'T‘ scour

 Pile tip (known
or unknown)
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USE-IT

NA Fo Generating renewable energy / energy

| harvesting from transport infrastructure— R& D

& & | topics
from “limited generation / harvesting to“widespread generation / harve
of renewable energy of renewable energy”

Integration of energy
generation in transport S
infrastructure

www.useitandfoxprojects.eu



Relevant to Timeline
revalof Research, Development & Implementation Topics |Mode
. . Domain Type 2017 2030 onwards
application
Identify suitable scenarios for conventional PV and E [ —
1.1 |develop policy, guidance and standards to support
greater use
2 E 5 Development of noveIlPV products e.g. solar roads E D —
and solar powered trains
- Development of lower cost conventional PV products %
and more streamlined installation
&) : L = : /A
= @ y Cost-benefit study estimating the payback time from | &= R
~ |different types of PV
) i i ' /A
& @ s Identln‘y s.cenano.s where the optimum energy 2 E—
solution is combined renewables
Development of methods (physcial and software %
. . i | _
2.2 |systems ) to intergate and balcance different energy
sources
2 - Develop supporting policy, guidance etc. to support E ot B
use
Lﬁ E Trials of connecting vehicles with regenerative | =,
3.1 |braking to sub-stations or other forms of using the
EE———
energy captured
2 o Development of national/European protocols,
identification of legal barriers
= Cost-benefit study to establish the level of traffic e
3.3 |required to make this cost-effective and the best

applications for captured energy

Figure 32 Generating renewable energy
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e General model
» Road mapping of technology

Innovation transfers and development
Y
REFINET )

INFRASTRUCTURE € MoBILITY

* Investment plans

* Implementation plans W@E‘T“RIS  Bid book

Investment

Implementation

www.useitandfoxprojects.eu



REFINET

INFRASTRUCTURE & MOBILITY

Contact information:

Dr. Thierry Goger

Secretary General, FEHRL
Email: Thierry.Goger@fehrl.org

| FEHRL
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