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EDITORIAL

WELCOME		
Welcome to the 15th issue of FEHRL’s Infrastructure Research Magazine (FIRM),
which outlines how FEHRL provides transport infrastructure solutions for current and future challenges.
Likewise, every other organisation, FEHRL and its members have had to adapt
very quickly to the COVID-19 crisis. In addition to emergency measures put in
force, FEHRL is analysing the medium to long-term impacts of this crisis and is
going to integrate the results into its perspectives whether they are strategic,
operational or tactical.
These perspectives will be added to the challenging reforms that FEHRL will
undertake in 2020. As the FEHRL President announces, FEHRL will have a very
new face in 2021!
Research activities have been also focused on promising solutions to emerging
challenges. As a matter of fact, in this issue, we feature the highlights from the
FEHRL initiative Big Data for Pavement Management (BD-PAVE), the CODEC
project and the SAFE-10-T project that are paving the way to leverage the benefits of the digitalisation of infrastructure operations both for maintenance
and safety.
We also put under the spot light the valuable findings from COEXIST and
STAPLE projects, related to the deployment of Connected and Automated vehicles and its impacts on road infrastructure. In addition, we address critical
issues related to resilience of road infrastructure through our running R&D
activities (RESIST). Finally, we promote the on-going progress in the field of
open science generated by the large consortium BE-OPEN.
 For more information, also see:
We wish you a good read!
www.fehrl.org
facebook.com/fehrlcomms
twitter.com/fehrlcomms
linkedin.com/company/fehrlcomms
instagram.com/fehrlcomms
youtube.com/user/fehrlmovies
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Thierry Goger
FEHRL Secretary General
thierry.goger@fehrl.org

MESSAGE FROM FEHRL’S PRESIDENT

A TIME TO RETHINK AND
STRENGTHEN COOPERATION
By the end of 2019, it had been decided by the General Assembly that 2020 would
be a year of “reforms” at FEHRL. The mission and positioning of the organization
would be reviewed and a new updated Strategic Research Program – SERRP
(2021-2023) would be prepared. The Association’s identity and internal modus
operandi would also be reconsidered and adapted to the changes that have been
taking place in the transport research stage and in many of the FEHRL members
since FEHRL was founded.

The General Assembly will hold a
video
conference meeting in June,
where Directors will be invited to
share their experiences in adapting to
new situations and strategies to
improve the resilience of their organizations.

Things are changing very fast these
days and the COVID-19 virus pandemic has been causing severe disruption of individuals’ lives, and
organisations, with a constant feed of
new knowledge and a need for quick
response and adaptation to new situations.

The work initiated at the end of last
year for rethinking FEHRL’s identity
and modus operandi is progressing
within the FEHRL bodies and major
outcomes are expected with contributions from all Directors at the
Autumn General Assembly.

Mobility of people has experienced
dramatic changes during this crisis
and many “physical” meetings had to
be cancelled. Many of our organizations were forced to change their
working methods, and implement the
use of electronic tools for teamworking and this was done quite
effectively in a very short time.

Despite this new situation FEHRL
members have been able to keep the
momentum for very good cooperation, sharing experiences and finding
inspiration with each other for new
solutions.
Research Coordinators have had a
virtual meeting this Spring, which had
an impressive number of participants
(40 attendees), where the work for
updating the SERRP (2021-2023) was
initiated. The new program will establish research needs and targets to
address the main challenges in relation to transport infrastructures and
identify critical elements in this new
context of high uncertainty.

In summary, although we are temporarily forced to be physically apart
from each other, we are still strengthening our cooperation, while opening
our minds to rethink our roles and
working methods.
Maria de Lurdes Antunes
FEHRL President
mlantunes@lnec.pt
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BIG DATA

HOW BIG DATA
WILL CHANGE HIGHWAYS			
PARTNERS

THINK THERE’S A BETTER WAY TO MANAGE INFRASTRUCTURE? SO DOES FEHRL

BRRC

Big Data was a key topic identified in FEHRL’s Strategic European Road and cross-modal
Research and implementation Plan (SERRP) covering the 2017 – 2020 period. Several
forward looking FEHRL members have joined forces to develop an internal research project
to understand what this important subject could deliver for the highways sector.
The German Federal Road Research Institute, BASt is leading the initiative, with FEHRL
leading the administration and dissemination. FEHRL members from 11 countries have
committed resources or will pool the results of internal reinvestment or national projects.

WHAT IS THE PROJECT?

BRRC
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WHAT HAS BEEN ACHIEVED
SO FAR?

As big data offers benefits in so many
areas, an early task was to define one
area to focus on. Helping to understand
the deterioration curve of road
pavements was chosen, using existing
data sets, and future data sources,
such as weather conditions, data from
connected vehicles and the internet of
things. We need to understand how to
collect, store, clean and ‘fuse’ the data
to give insights to enable predictive
maintenance and early interventions,
so avoiding costly repairs due to
pavement failures. Big Data for Smart
Pavement Management or BD Pave
for short, was born. The first challenge
will be understanding how to store,
organize and handle big data. The
second, crucial challenge will be to turn
big data into Smart Data, which is
useful, high-quality and secure.

A project description has been
developed, complete with work
packages and tasks, which have been
assigned to various FEHRL Institutes.
Initial work packages focus on IT and
data and will develop a framework for
future big data projects. Later workpackages focus on pavement issues
and testing of the results in practice.
VTI have started work on WP1, whilst
BASt have appointed a researcher to
work on WP2 and WP5. A Programme
Manager has been appointed to help
coordinate the work, and a Project
Advisory Board has been assembled,
comprising FEHRL, BASt and
4 National Road Administrations.

HOW CAN I GET INVOLVED?
There are many ways to participate,
including sharing the results of
national projects, aligning future
research with a BD Pave work
package, providing staff time to work
on the project, sponsoring research
calls or assigning an expert to the
Project Advisory Board.

 For more information on the
project, including understanding
how your organisation can get
involved, visit www.bdpave.eu, or
contact the BD Pave Programme
Manager, Martin Lamb at
martin.lamb@
maple-consulting.uk.

WP1:
Best Practice of
condition based pavement
data ‒
'as is' and 'to be'

WP2:
Identification of
datasets ‒
what we need and
what we can have

WP3:
Accessibility of data from
multiple sources ‒
adding structure
to the data

WP4:
Failure modes
and critical factors

WP5:
Use and analysis
of big data ‒
open data sets &
investigate analysis tools

WP6:
Testing and
demonstration ‒
use real data and feedback
to other WPs

WP7:
Project Advisory Board ‒
linking projects,
advising & future
'what ifs?'

WP8:
Dissemination and
administration

SKILLS / COMPETENCIES

ON THE WAY TO BUILDING
OPEN SCIENCE PLATFORM
IN TRANSPORT RESEARCH
Open Science is a modern movement that represents a new approach to practicing
science, in a way that increases openness, integrity and reproducibility of research.
It aims at making scientific process and results more transparent and accessible at all
levels and to everyone, academics and non-academics alike. EC funded BE-OPEN
project aims to assist in operationalising Open Science in transport research at the
European level, through a series of targeted coordination and support activities.
BE OPEN project, started on 1st January
2019, is entering its second phase. Lots of
work was done during this period.
An overview of the main actors involved in
the transport sector was done by considering the six main areas of competence to
cluster the main findings: 1. Business Modelling, 2. Environmental, 3. Legal/Regulatory, 4. Socio-economic, 5. Technological,
and 6. Transport planning (D1.1: Taxonomy
of actors, terminology and experimental
tools). In addition, a grid of guidelines was
produced that provide a structured definition of general transport context, facilitating the general framing of scientific
research and analysing their practices and
expectations in implementing Open Science in transport research (D1.2 Open Science framework, terminology and instruments). Finally, a common understanding
platform was established in the research
context related to transport. Based on the
use cases a systematic review was carried
out of current scientific production for all
transport modes (road, rail, air, water,
cross-modal) by assessing the activity of
Technology Platforms and main influential
research organizations which participate
in the BE OPEN project regarding Open

PARTNERS

Science (D1.3: Use case catalogue for
future research).
In addition, the study was done on the
European transport research on three topics 1) knowledge and use of open access
publications (including also open peer
review), 2) existence and knowledge of
official open access policy and 3) existence
and use of repositories. The main aim was
to conduct a targeted review of literature
on knowledge and use of open access publications, official open access policy and
repositories in order to provide information about data and metadata, infrastructure, governance, ethical issues (D2.1: Open
access publications and the performance
of the European transport research). Also,
the main areas of Open Science in transport research were studied and analysed.
The activities were accomplished through
desk research and a web-based survey
which was sent to a number of organisations. In addition to survey results for Open
and FAIR data usage, a review on Open
Source Software (OSS) was conducted.
The pertinent literature of open software
in European research and the existing
sources in Transport Research were identified and examined (D2.2: Open/FAIR

data, software and infrastructure in European transport research).
All the submitted deliverables can be
downloaded under the Resources section of the website: beopen-project.eu/
resources/deliverables.
The second BE OPEN project meeting took
place in Piraeus, Greece on February 17-18,
hosted by CERTH-HIT (Fig. 1). The meeting
was a great opportunity for partners to
meet and share their experience of the
past months. Read more: beopen-project.
eu/news/second-project-meeting.
In times of COVID-19, the BE OPEN partners are more than ever, committed and
continue to work towards the goal of promoting Open Science in transport
research, assisting in regulating and standardizing it. The 2nd newsletter is out, featuring an editorial by Natalia Manola (Managing Director of OpenAIRE and
researcher in Athena Research & Innovation), the latest project’s news and deliverable. Enjoy the reading & share: beopenproject.eu/resources/newsletters!

Fig. 1 Second BE OPEN project meeting, Piraeus

HELLENIC INSTITUTE
OF TRANSPORT

 For more information please
contact Project Coordinator
Maria Boile at boile@certh.gr

CERTH / HIT
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CONNECTIVITY / AUTOMATION

COEXIST PROJECT
COMES TO AN END
The COEXIST (AV-Ready' transport models
and road infrastructure for the coexistence
of automated and conventional vehicles)
project has come to an end. Three years ago,
the project set out to bridge the gap between
automated vehicles (AVs) technology and
transportation and infrastructure planning,
by strengthening the capacities of urban
road authorities and cities to plan for the
effective deployment of AVs.
The role of these authorities in ensuring a
positive roll out of CAVs and its alignment
with sustainable urban mobility goals, is very
crucial. This role should begin with concrete
planning on how the introduction of CAVs
should unfold, to minimise the potential negative impacts and more importantly make
the most of the opportunity to influence the
paradigm shift into a more sustainable urban
mobility vision. The goal of the COEXIST project was to provide guidance, tools and methodologies to enable cooperative action and
informed decision-making to address the
deployment of Cooperative Connected and
Automated Mobility (CCAM).
The project’s approach was that Automation-ready transport and infrastructure planning in cities are a key precondition for fulfilling the promises of connected and
automated vehicles (CAVs) to reduce road
space demand and improve traffic efficiency
and safety. In line with this, CoEXist
addressed three key steps in transport and
infrastructure planning: AV-ready transport
modelling, AV-ready road infrastructure and
AV-ready road authorities
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Results achieved in these areas are as follows:
• Modelling functionalities have been developed to
include different types of Connected Automated
Vehicles (CAVs), including a comprehensive
description of their potential behaviours
(e.g., driving logics and default behavioural
parameters).
• The project has developed road infrastructure
impact assessment tools to adequately interpret
modelling results. CoEXist’s partner cities,
Helmond (NL), Milton Keynes (UK), Gothenburg
(SE) and Stuttgart (DE), tested these tools in
several use cases, assessing the impacts of
CCAM on key aspects of urban mobility: traffic
performance, space efficiency and safety. Results
of these evaluations provided evidence for the
opportunities of automation as well as for risks of
a potential deterioration of urban mobility,
especially at the initial stages of CAV deployment.
These findings highlight the importance of
proactive action from authorities to plan for this
transition phase, and the need for further
research and policy development.
• CoEXist has developed an automation ready
framework, supporting local authorities in
reducing uncertainties and building up their
capacity to make structured decisions about
CAV deployment.
After three years of intense work within Europe (and
transatlantic - twinning relationship with two US
research projects) which included eight use cases in
four cities, hundreds of virtual autonomous vehicles
driving on various digital roads in traffic models,
through the results of the project, stakeholders are
now equipped to start a more informed planning process for CCAM scenarios.

PARTNERS

 For more information, see www.h2020-coexist.eu, follow CoEXist
on Twitter @H2020_CoEXist or contact Project Coordinators
Daniel Franco d.franco@rupprecht-consult.eu or Wolfgang
Backhaus w.backhaus@rupprecht-consult.eu

9

I

MONITORING & INSPECTION OF INFRASTRUCTURE

RESIST IS DEVELOPING
NEW PROTOTYPES FOR
CRITICAL HIGHWAY STRUCTURES		
RESIST aims to provide a methodology and tools for risk analysis and
management for critical highway structures (in the case of bridges and tunnels)
that will be applicable to all extreme physical man-made and natural conditions,
and cyber-attacks to the associated information systems. The hazards that have
been studied are earthquakes, explosions, fires, landslides, floods induced scour
at bridge piers and cyber-attacks. Their consequences on loss of lives and injuries
as well environmental and economic loss have been identified, evaluated and
monetarised. Regarding the risk management, progress has been made on the
methodology, which includes calculation of risk reduction, assessment of
cost-effectiveness and the break-even frequency that will make the protective
measure attractive.
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Using as input the extracted technical
and user requirements, a concrete
system architecture was defined
including all the subcomponents of
RESIST, which operate either on the
inspection field (aerial robotic systems, computer vision systems for
defects identification and 3D point
cloud creation, as well as onboard
inspection sensors and sensor modules mounted by the aerial robotic system on the infrastructure) or the
RESIST’s system backend (components for structural vulnerability, risk
assessment and management, mobility continuity, and cyber-security). The
RESIST system architecture will guide
the developments of the project
throughout its lifecycle.

• The contact inspection robot is
responsible for all the
measurements that need physical
contact of the sensor with the
surface of a bridge or a tunnel,
including the ultrasonic sensors
and the radiometric sensor. The
contact inspection robot will also
be in charge of installing the
permanent vibration sensor
modules on the surface of the
bridges and tunnels (Fig .1).

In detail, the design of the aerial
robotic system was developed equipping the different inspection sensors
in order to operate in tunnels as well as
bridges. Several prototypes have
been developed and flight tested, and
their results incorporated in the final
design. RESIST aerial robotic system
comprises of two aerial robots: the
visual inspection robot and the contact inspection robot.

• The visual inspection robot’s main
purpose is to autonomously take
pictures of bridges and tunnels
with the sensors developed in
order to find and classify visual
defects (Fig. 2).

In order to realize contact width measurements of crack surface opening, a
high-resolution measurement system
based on ultrasonic waves and a Micro
Electro-Mechanical Systems (MEMS)
sensor have been designed and developed to be integrated on the aerial
robot. The permanent vibration module (installed by the drone on the civil
infrastructure) has been also designed
to be extremely light, able to measure
vibrations with high resolution and
assure transmission with low power
consumption (Fig. 3-4).

Fig. 3 Prototype of the crack width
measurement electronic readout

Fig. 1 Bridge Contact Inspection robot

Fig. 2 Bridge Visual Inspection robot

Fig. 4 First vibration module prototype

MONITORING & INSPECTION OF INFRASTRUCTURE

The network architecture designed by
the consortium was done so in a way to
allow for the forwarding of critical messages to operators on the field, to civilians, to first responders and in general
with the mind to interconnect the control station of the road operator with all
the parties involved on an incident.
Additional to the above, the RESIST
communication scheme involves a
number of redundant communication
channels which, with the utilization of
REDCOM, can be available under the
most unfavourable conditions.
With regards to security, a detailed
cyber security analysis has been carried out for the RESIST and pilot assets
based on the architecture as well as
information received from the pilot
owners. The identified threats and
risks of this assessment have been collected and mitigation/prevention techniques have been defined. A security
assurance model is being developed to
exploit in the RESIST assurance platform. The assurance platform leveraged by event captors, will provide realtime security assurance to evaluate
continually the security posture of
RESIST. To guarantee the security of
RESIST, a variety of security controls
are currently under development and
will be deployed, such as encryption to
protect the communication between
UAV with Ground Control Station,
authentication and authorization
mechanisms throughout all RESIST
actors assisted with a hardware-key
solution and anomaly detection.

In addition, Consortium developed the
RESIST app and the mobility continuity
module which already provides alternative routes to the users of the application. The module includes the trip
scheduler, the traffic simulator, the
event management and finally the user
management component.
For the integration of all the components of RESIST, a first prototype of
the RESIST Integration Environment
was developed, a web desktop application to provide a single point of access
for all applications of RESIST, including
also capabilities like application and
user management. Also, in terms of
data integration, a platform and an API
were developed to gather and store
data collected during inspection or
shared between the components of the
project. An integration architecture
was also defined based on the collected
hardware and software requirements,
and will guide the deployment in the
pilots’ sites. Finally, two process flow
scenarios were presented (one for
quick inspection when a quick assessment is required, and one for detailed
inspection when a thorough analysis is
needed); these scenarios will be also
used for the validation during pilots.
An early business plan has been already
presented in the first period of the project, which identifies the market size
and opportunities, proposes an initial
business model based on the business
model canvas methodology, presents
two indicative business model exam-

ples (one considering the entire RESIST
solution as a turnkey product, and the
second considering it as a customized
service), and finally identifies the innovation results and the potential key
exploitable results of the project as
they have been identified until the middle of the project. Finally, several standardisation activities have been performed regarding the new European
UAS regulation defined by EC.

PARTNERS

For practical, security and privacy reasons, it is not possible to work directly
on the information system of the highway control centre; therefore it was
necessary to start developing a brand
new copy with some fundamental variants: the new replica system will receive
real data from sensors and cameras,
while it will be able to send both real or
simulated information, depending on
the forthcoming demonstration and
other requirements. Specifications to
exchange data between A32 Motorway
Control Centre and the Resist web platform are still in analysis phase.
When an earthquake, or a structural
failure, will be simulated in the Italian
Pilot, will be necessary to transmit current traffic conditions data to allow the
best possible management of emergency and rescue operations. Remotely
Piloted Aircraft System (RPAS) for
Inspection will also be tested in a tunnel
in absence of GPS signal, while security
of communication will be secured by
RedComm infrastructure and Wifi network (Fig. 5).

 For more information, see
www.resistproject.eu/
or contact Project Coordinator
Angelos Amditis at
a.amditis@iccs.gr

Fig. 5 St. Petronilla Tunnel of the A32 Highway, Italy (in case of emergency)
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MANAGEMENT OF TRANSPORT INFRASTRUCTURE

SAFE-10-T FINAL CONFERENCE
SAFETY OF TRANSPORT INFRASTRUCTURE
ON THE TEN-T NETWORK
PARTNERS

Transport infrastructure owners are
tasked with ongoing maintenance and
investment decisions to effectively
manage assets along their networks.
A combination of aging infrastructure,
more extreme weather events
and growing traffic demand has led to
a significant increase in the occurrence
of asset failures along transport
networks.
To support reliable decision-making in
relation to the management of transport infrastructure, the H2020-funded
SAFE-10-T (Safety of Transport Infrastructure on the TEN-T Network) project developed novel infrastructure
solutions for transport safety and reliability, including advanced methods of
safety assessment for bridges, tunnels,
and earthworks. First of all, SAFE-10-T
took advantage of the European transport infrastructure network through
implementation of machine learning
algorithms that aim to enhance the
safety of EU transport infrastructure
implemented through an online, multimodal, safety tool. Also, SAFE-10-T project developed a Decision Support Tool
(DST) that can be employed to support
decision-making regarding the management of transport infrastructure along
the European TEN - T network. These
decisions primarily relate to medium to
long - term interventions on road, rail,
and inland waterway transport infrastructure, to increase safety and maximise network capacity.
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Since SAFE-10-T project is in the final
stage (after 36 months), the SAFE-10-T
Final Conference was organised virtually on 17th April 2020 to present the
final results of the project.
The SAFE-10-T Project Coordinator Dr
Paul Doherty (GDG) opened the SAFE10-T Final Conference. The welcome
speech was given by SAFE-10-T Project
Officer Dr Claudia Ciuca (INEA) who
emphasised the increase of infrastructure safety performance which is
needed to contribute to the achievement of sustainable development in the
sector and to minimize effects on climate change and improvement of traffic. Therefore, The SAFE-10-T project
made a significant research progress to
propose solutions for transport safety.
Dr Paul Doherty (GDG) presented a general overview of the SAFE-10-T project,
its main objectives, and some specifics
as to what the project was trying to
achieve whilst considering how the
world is changing on a day-to-day basis
and how these changes are likely to
impact
European
infrastructure.
Because our infrastructure is aging and
exposed to extreme weather events as
well as increased traffic loading, a Decision Support Tool (DST) was developed
to assist with infrastructure maintenance decisions. The DST provides a set
of tools, software, and facilities that can
assist infrastructure owners and operators in managing maintenance decisions

and ensuring safe operation in their networks.
A presentation on bridge reliability
model, as a specific case study of Port of
Rotterdam, was given by Lorcan Connolly (RODIS). He presented a global
safety framework for this case study
specifically. The main idea was to calculate a failure probability for this structure looking at the maintenance plans
and threats. Lorcan Conolly showed videos about the engineering model, how it
was used as well as probabilistic fatigue
assessment methodology.
Multi-Modal traffic modelling within the
SAFE-10-T project is about computing
delays before you actually close down
the road section and trying to incorporate these delays in the Decision Support Tool. Marieke van der Tuin (TU
Delft) presented the scenarios what
happens during a closure (route choice,
mode choice, departure time choice, trip
cancelation). The presented framework
was applied for the Demo project 1,
where the typical results were: the
amount of additional delay as well as
local impact (e.g. where the traffic jam
occurred or where the impact is higher).
The Whole Life Cycle Model (WLCC) was
developed in the SAFE-10-T project. Dr
Irina Stipanovic (INFRA PLAN) presented the holistic life cycle management of bridges and impact on economy,
availability, environment and health

Fig 2. Demo Project 1 - Port of Rotterdam, Netherlands

Fig. 3. The SAFE 10 T Decision Support Tool

Fig. 1 Big Data platform

Fig 4. Demo Project 2 - Port of Rijeka (Brajdica), Croatia

traffic safety during maintenance activities.
Four life cycle scenarios were analysed. The
main purpose of the WLCC model was to
determine economic, societal and environmental impacts of planned and unplanned
interventions on the network in order to provide insights about the impacts in the longterm period. Whole life cycle cost model was
implemented into the decision support tool,
which was then used to calculate the risks.
Big Data is the term used to describe very
large volumes of data and the complex data
sets that it belongs to. A Big Data platform
brings together all the data you need, when
you need it, under your control. Stephen Wells
(Virtus) gave a presentation on the integration of Big Data from and to Open Source.
Also, he presented a Big Data Platform reference architecture and provided an overview
of the Platform’s functional components
(Fig. 1).
The SAFE-10-T Decision Support Tool (DST)
is a web-based prototype application for
making robust, cost-effective decisions on
maintenance that increase safety and maximize network capacity in the face of different threats to a critical infrastructure asset.
Prof. Dr Rade Hajdin (IMC) explained the theoretical background of the DST, which is
based on a quantitative risk evaluation. He
addressed the functionalities of the DST by
focusing on analysis of predefined „what-if”
scenarios, which include various threats, failure modes of an asset, consequences thereof

and different maintenance activities.
The summary results of Demo project 1 - Port
of Rotterdam (Fig. 2), were presented by
Marieke van der Tuin (TU Delft). The cause of
the fatigue cracks` occurrence in the main
girder of the bridge was due to the traffic
growth (increase in both vehicle weights and
volumes). She presented the traffic growth
scenarios leading to different amounts of
traffic per year. For this bridge, several maintenance scenarios were defined and each of
them consisted of different maintenance
activities. The results of reliability analysis,
traffic modelling and whole life-cycle assessment were merged as “what-if” scenarios in
the Global Safety Framework and presented
within the DST to help infrastructure managers to make a decision on adequate maintenance, given a certain traffic growth scenario.
Dr Nikola Tanasic (IMC) gave a live demonstration of the DST in the case of the Demo
project 1. He first discussed the relevant risk
parameters and the effects that predefined
maintenance activities have on the risk mitigation in this Demo project. During the demonstration, he presented the fusion of the
relevant data on threats and maintenance
scenarios, which are used as inputs for a
quantitative risk evaluation and a Net Present Value calculation. He presented how the
DST visualises the consequences to traffic
network users due to an asset related failure/
maintenance. Most importantly, the main
features of the DST for risk analysis and risk

visualisation were demonstrated for the predefined „what-if” scenarios. (Fig. 3).
The summary of results of Demo project 2 –
Tunnel Brajdica in Croatia was presented by
Dr. Irina Stipanovic (INFRA PLAN). Tunnel
Brajdica is located in the Port of Rijeka which
is a large multimodal platform, part of TEN T
network. The Port has Railway tunnel Brajdica and Road tunnel Pecine. The monitoring
system has been implemented for the longterm deformations in order to decrease
uncertainties in time-dependent reliability
assessment of tunnel structure and increase
safety as well as decrease risks (Fig. 4).
At the end of the SAFE-10-T Final Conference
a discussion (Q&A) session was organized so
that participants were able to ask questions.
Further project information and
regular updates can be accessed at
www.safe10tproject.eu or by joining
the LinkedIn project group ‘Safety of
Transport Infrastructure on the
TEN-T Network (SAFE-10-T)’ at
www.linkedin.com/groups/8623427

 For more information contact
Project Coordinator Paul Doherty,
Gavin and Doherty Geosolutions
Ltd. at pdoherty@gdgeo.com
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CONNECTED AND AUTOMATED
DRIVING TEST SITES
Connected and automated vehicles potentially offer
solutions to some key challenges for National Road
Administrations (NRAs), such as reduction of accidents,
increasing network capacity etc. As a result of this
potential, both industry and certain national
governments are undertaking trials that are mainly
focused on technological challenges such as the ability
of vehicles to drive safely in “random” situations etc.
Far less attention has been paid to questions around
the implications for NRAs. Therefore, the overall aim
of the STAPLE (SiTe Automation Practical Learning)
project is to provide a comprehensive review of
technological and non-technological aspects of the
most relevant connected and automated driving test
sites in order to understand the impact of these sites
on the NRAs’ core business and functions.
Over 70 the most relevant test sites and test
beds were identified in 20 counties worldwide. This was complemented by the consortium’s knowledge and involvement in
connectivity and automation related projects, as well as the support of CEDR. A
detailed data collection procedure was
undertaken for obtaining information on
each site, such as location, size, automated
use cases tested, type of environment,
physical and digital infrastructure support,
connectivity employed and other factors.
After the identification of these test sites,
the next step was to learn more about each

individual test site/bed to investigate
which ones would be most relevant for
the CEDR NRAs. Then, a set of 16 criteria
were taken into account and a catalogue
of 37 test sites and test beds were
selected. Further assessment and preselection were done on more precise criteria and a shortlist of 14 sites was created. Finally, only 4 test sites / tracks
were selected for site visits and more
detailed investigation.
In order to receive detailed information
from the test site operators, the survey
was prepared for the the first part of
Stakeholder Consultation. The computer
aided survey was sent to all identified
test sites (total of 72 test sites). The idea was
to collect test site operators’ points of view
on how their automated and autonomous
vehicle sites can contribute to the national
road administrations/road authorities
(NRAs) priority areas. Out of the 72 requests
sent, 10 answers from the test site operators were received. However, this relativity
small number of answers covered all the performance areas and mix of countries.
The second part of Stakeholder Consultation was the test site visits organized by the
STAPLE consortium to get hands-on experience from the test site operators and collect

additional feedback. The visited Test Sites
were:
• Horiba MIRA (priority areas of Road
Safety, Traffic Efficiency, Customer
Service), United Kingdom
• Midlands Future Mobility (priority
areas of Road Safety, Traffic Efficiency,
Construction and Maintenance,
Customer Service), United Kingdom
• ALP.Lab (priority area of Road Safety),
Austria
• TRANSPOLIS (priority areas of Road
Safety, Traffic Efficiency, Customer
Service), France
These four test sites offered data sharing
for road safety, traffic efficiency, customer
service and construction and maintenance
so further analysis of the most usable case
studies in terms of impact and socio-economic assessment can be undertaken.
Based on the results of this test sites experience, there is a lot of potential of using UltraHigh-Density maps in construction and
maintenance. Utilising data from sensor
fusion can support NRAs in their decisionmaking process for managing highway performance in terms of traffic management,
traffic safety and efficiency as well as digitalization of infrastructure and its roadside
furniture.

 For more information contact Project Coordinator Adewole Adesiyun at adewole.adesiyun@fehrl.org
or see www.stapleproject.eu

Fig. 1 Horiba MIRA Test Site visit,
United Kingdom

Fig. 2 ALP.Lab Test Site visit,
Austria

Fig. 3 ALP.Lab Test Site,
Austria
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Fig. 4 TRANSPOLIS Test Site,
France

CONNECTED DATA

TOWARDS THE CONNECTED DATA
FOR EFFECTIVE COLLABORATION
CoDEC is a CEDR (Conference of European Directors of Roads) funded project
aiming to integrate data from different Asset Management Systems and
Building Information Modelling (BIM) within the European highways industry.
The objective of the project is to provide a standardised process across different
Road Authorities to enable them to access, manage and use asset related data
between Asset Management Systems and BIM platforms. CoDEC project started
on 1st October 2019 (duration 24 months).
CoDEC reviews the situation with
regards to the use of Asset Data in
three key Asset types across different
National Road Authorities (NRAs). The
research also includes the data types
from emerging technologies like
remote sensors that are now being
used by many authorities in managing
their infrastructure assets and
providing a state-of-the art report to
the CEDR.
CoDEC has been engaged with three
NRAs as Implementation Partners
from Belgium (Flaunder), Netherlands
and Norway to work on the different
Pilot Projects for tunnel, bridge and
road. Currently, CoDEC project is

creating a standardised “Data
Dictionary” on three key infrastructure
asset types and developing an open
Application Programming Interface
(API) to integrate Asset Management
Systems and BIM Platform. This will
provide a consistent data structure
across NRAs. CoDEC will then
demonstrate the research outcome
(Data Dictionary and Open API) using
those three Pilot Projects. The CoDEC
project approach will be highly
consultative in many areas, ensuring
that input is taken from the key
stakeholders across the industry, and
that outcomes will be practical, and
aligned
with
real,
immediate
requirements.

In order to understand the
requirements and expectations of
European NRAs with regards to BIM
and AMS software for their asset
management activities, the online
stakeholder survey was prepared by
project partners.
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After the 1st Stakeholder online
survey, 27 responses were received
(out of 50 sent) from 13 Authorities.
Responses received from: Austria,
Belgium, Denmark, Finland, Germany,
Lithuania, Netherlands, Norway,
Portugal, Slovenia, Spain and Sweden.
The results showed that three Key
Asset Types were chosen based on
responses: Roads, Bridges and
Tunnels. The most relevant aspect
which NRAs would like to improve is
Inventory data (e.g. fundamental asset
information). In addition, most of
Authorities use Asset Management
software for Roads and only few
Authorities use BIM for road assets
and tunnels.

PILOT PROJECTS
CoDEC will undertake three Pilot Projects on three
key asset types with the aim of implementing this
research outcome within the European highways
industry. CoDEC works closely with the European
NRAs and Implementation Partners to make the
Pilot project outcomes relevant to NRAs. These
pilot projects will build on existing efforts in this
area, such as the European Road OTL, and also the
Master Data Dictionary that will be developed by
CoDEC. Outcomes of these Pilot Projects will be
disseminated to CEDR members through
workshops and seminars.
 Project Coordinator
Sukalpa Biswas
Transport Research Laboratory (TRL)
Crowthorne, United Kingdom
sbiswas@trl.co.uk
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