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Preface

Markus Oeser,
President of BASt

Andre Seeck,
Vice-President of BASt

In 2024, two different measures decisively
shaped the future of road transport. With
the tenth Act to Amend the Road Traffic Act
(StVg), the Federal Government has provided
significant input for future-oriented traffic
planning, focusing on ecological and safety-
related aspects. The amendment gives
federal states, urban and rural municipalities
broader scope to take sustainable and urban-
development-friendly measures. As another
essential measure, the Federal Government's
new strategy for autonomous driving paves
the way for intelligent and connected
mobility that combines efficiency, safety
and innovative potential. BASt's work was
instrumental in creating the bases for the
two amendments.

With the amendment of the Road Traffic Act,
climate action and environmental protection,
healthcare and urban planning developments
are now enshrined as equal goals besides
safety and traffic flow. These modifications
offer urban and rural municipalities more
scope, for instance, in terms of setting up
dedicated lanes for emission-free vehicles
or introducing flexible speed limits.
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The amendments provide new prospects and
challenges for researchers and practitioners,
which we as BASt will actively accompany
and help shape.

Additionally, the presentation of the new
strategy for autonomous driving is a mile-
stone in our research activities, placing the
integration of autonomous driving, an inte-
gral component of a trans-modal mobility
system, within reach. The intention is for
Germany to establish itself as the lead
market for autonomous traffic systems in
this context. To this end, measures were
defined with the intention to strengthen legal
security, infrastructure and research in this
field. We see in this a great opportunity not
only to make road traffic more efficient and
safer, but also more inclusive. Autonomous
technologies offer potential for rural regions,
in particular, to improve the mobility for all
groups of society.

With this annual report, we would like to
give you an insight into our projects, find-
ings and visions. The wide range of topics
comprises important tasks and challenges
for both the future and the present.



Right at the beginning, we are celebrating
GIDAS' 25 years of success. Throughout its
operations thus far, the in-depth survey of
accident data has contributed to increasing
road safety and to reducing the number of
road accidents. GIDAS will continue to help
save lives in the future too.

In infrastructure management, modern
methods are in the foreground, besides long-
term measures, such as permanent count
sites. Roads, bridges and tunnel and also
road maintenance services entered the
digital age some time ago and need cor-
responding applications. Sustainability in
all process steps plays a central role.

Environmental protection is an important
topicin the report, as it is every year. Cur-
rently, topics such as brake dust emissions,
noise-conscious driving and the recovery of
green cuttings are at the centre of attention.
Developments in active mobility continue
to be exciting. BASt has had a pedestrian
simulator since 2024 with which to research
pedestrians’ behaviour even more intensively.
Proactive road safety is closely linked to

this topic. This annual report presents, for
instance, how young people can positively
influence each other in this regard, and how
the safety of all occupants in passenger
cars can be supported even mare strongly.

Digitalisation is and will remain a core
aspect of our work. Continuous progress is
being made in connecting vehicles and
infrastructure and automated driving. Road
datain a digital format are also a crucial
basis for maintaining infrastructure. In this
context, the question of how we can recruit
and retain qualified specialists for these
manifold and complex topics is a fundamental
challenge that we need to ask time and
time again.

We have also been busy renaming BASt.
You may have already noticed the result of
this in the report title. The Federal Highway
Research Institute (BASt) became the
“Federal Highway and Transport Research
Institute” on 1 February 2025. The new
name corresponds to our growing range of
tasks, including in transport research. The
“BASt" brand remains unaffected.

As always, we wish you an informative and inspiring read.

Woslon Loves—

Univ.-Prof Dr-Ing. habil Markus Oeser
President of BASt
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Andre Seeck
V/ice-President of BASt
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Highlights

Minister Wessing tested @ the driving simulator and @ an AR application for bridge inspections.
After € talking to staff, the Minister @ toured BASt together with Andre Seeck and President

Markus Oeser.

Source: BASt/Geza Aschoff/bundesfoto

Visit by Federal Transport

Minister Wissing

Minister Dr Volker Wissing visited BASt on
7 May 2024. In his welcome address to the
staff, he highlighted BASt's excellent repu-
tation. During a brief Q & A session, Wissing
discussed current challenges and solutions.

Together with BASt President Markus Oeser

and the heads of departments and units,
the Minister toured BASt. At various stations,
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Wissing was able to experience ongoing
research in a practice-oriented manner. He
tested how augmented reality can be used
in bridge inspections by wearing the Hololens
on the spot. In the driving simulator, he
explored new ways in which to study the
handling of driver-less vehicles. The Minister
got to know MESUV, one of BASt's many
measurement vehicles, deployed to digitally
capture and visualise the road environment.
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Visiting exhibition

“Mothers of the Basic Law”

From 20 August to 26 September 2024,
BASt hosted the “Mothers of the Basic Law”
travelling exhibition. Interested citizens
were able to visit the exhibition, provided
by the Helene Weber-Kolleg, free of charge.
It depicts the important role of the 4 women,
who, together with 61 men, drafted the
Basic Law of the Federal Republic of Germany
in the Parliamentary Council in 1948.

“berufundfamilie”

certificate 2024-2027

On 15 March 2024, the Board of Trustees of
the berufundfamilie Service GmbH awarded
BASt the “audit berufsundfamilie” certificate
for the second time for the strategic organ-
isation of its family-oriented and life-phase-
aware personnel policy. BASt successfully
went through the re-auditing optimisation
phase in 2023 and will continuously improve
its internal work-life balance policies in
the coming years.

BASt certified as “bicycle-friendly
employer”

BASt was awarded the "bicycle-friendly
employer” certificate by the EU and the
German Cyclists Association ADFC at its
highest level, "Gold". BASt is thereby the
fourth member of the agencies of the Federal
Ministry of Transport (BMV) to receive this
award. As a scientific institution dealing
with all matters related to the road sector,
BASt did well in its area of technical ex-
pertise — precisely the topics of cyclists’
safety, traffic psychology and inter-modal
mobility — thus conveying additional find-
ings to the audit.

Scientific Advisory Board:

New chairperson

On 28 November 2024, the Scientific Advi-
sory Board unanimously elected BASt Pro-
fessor Regine Gerike, Dresden University, as
its new chair. She takes over from Professor
Wolfram Ressel, University of Stuttgart, who
chaired the board for many years. It is the
Scientific Advisory Board's task to give advice
to BASt leadership on fundamental and
strategic issues and to support them in
fulfilling their mandate.

BASt certified at “Gold” level

BASt . Annual Report 2024



Reorganisation and new leadership roles

The “Highway Construction Technology” department was restructured as of 1 January 2024
and now consists of 6 sections. Two sections merged into the new “Sustainable Road
Construction and Road Maintenance” section.

Dr Astrid Bartmann

has headed the “Fitness to Drive,

Driver Training and Improvement” section
since 1 February 2024.

Dr Claudia Evers

took over as head of the "Assessment
Agency for Bodies Providing Driving Licence
Services” section in February 2024.

Gudrun Golkowski
has been interim head of the “Concrete
Pavements” section since 1 April 2024.

Dr Dirk Roseling
took over as head of the “Chemistry,
Environmental Protection” section in June 2024,

Dr Fabian Surges
has been head of the "Road User Behaviour
and Mobility” section since 1 May 2024.
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Precise data for
future mobility — MiD+

Authors:

@ A. Marie Harkin,
Traffic psychologist

@ Leon StraBgiitl,
Economist

© Dr Fabian Surges,
Psychologist,
Head of section

Road User Behaviour
and Mobility

What means of transport are people in
Germany currently using? How do innova-
tions, such as the Deutschlandticket
(Germany-wide public transport pass), and
sacial trends, such as working from home,
affect our mobility? How will mobility change
in the future? Where will new infrastructure
be needed and how does it need to be
designed?

Good quality and up-to-date data on every-
day mobility across Germany is required to
be able to answer these questions. Previous
studies such as “Mobility in Germany — MiD"
and “German Mobility Panel — MOP" have
already contributed significantly to collecting
data on everyday mobility. These studies
were conducted by the Federal Ministry of
Transport (BMV).

The mobility sector is currently undergoing
a transformation. Whether it is the increase
in e-mobility, working from home or the
coronavirus pandemic: it has become more
and more obvious in recent years that our
mobility patterns are changing and becom-
ing increasingly more complex. New data
sources are necessary to understand and
predict mobility patterns even better.
Mobility data needs to be more up to date

14
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Data helps to predict and shape future mobility.

Source: scusi — stock.adobe.com
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and collected in a more agile manner than
before. This is why it is necessary to further
develop existing mobility surveys.

Against this backdrop, BASt is developing the
"Mobility in Germany PLUS — MiD+" survey
concept. The update focuses on conducting
surveys on everyday mobility on an ongoing
basis and improving data availability.

MiD+ - Rethinking the collection
and distribution of mobility data
MiD+ will embark on new paths to address
the challenges of collecting data on everyday
mobility. Five components in total were
developed for this purpose.

The concept envisages two surveys: MiD
Basis serves as a general inventory of
everyday mobility, to be conducted across

MiD Basis

MiD Ongoing

Database on everyday
mobility

Updating and mapping
dynamic developments

5-year cross-sectional
survey

Annual panel survey

Collecting and using digital data and further developing methods

MiD Monitoring

Regular reporting on essential structures and developments of everyday
mobility, special analysis on topical trends

MiD4Science

Providing data at various granularity levels, including microdata

The five components of MiD+
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Germany in five-year intervals. This will be
complemented by MiD Ongoing, which is
designed as a continuous tool, to reliably
deliver information on key parameters con-
cerning everyday mobility in the years
between the Basis surveys. Both surveys
are based on a mix of methods deploying
new and digital methods next to conven-
tional questionnaires. These methods are
being developed and tested in the MiD Al
component. The aim is to record mobility
patterns in a digital and automated way in
the future to deliver even more precise re-
sults and to reduce the effort required by
both study participants and researchers.

The MiD Monitoring component will develop
new formats for processing key results from
mobility questionnaires in a timely manner
and make them available to various groups
of addressees. The intention is to make it
even easier for interested parties to inform
themselves about mobility in Germany and
to obtain information suitably tailored to
their needs. In addition, new distribution
channels of MiD research data for the re-
search community are being developed and
established in the MiD4Science component.
The aim is to support the distribution of
data on everyday mobility so that it can be
used for research and transport planning
purposes even more frequently.

The next MiD is planned to be conducted in
2028. It will build on the previous surveys
and thus continue the time series. At the
same time, the data from MiD+ surveys will
enable mobility analyses in greater detail.
BASt is thereby contributing to making
future mobility safer, more attractive and
more sustainable. #



25 years of GIDAS

Authors:

Dr Jost Gail,
Physicist,
Head of section

Motor Vehicle Emissions

Marcus Wisch,
Engineer

Passive \Vehicle Safety,
Biomechanics
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The Federal Highway and Transport Re-
search Institute (BASt) and the Association
for Research in Automotive Technology (FAT)
have been successfully working together
to collect accident-related data. For GIDAS
(German In-Depth Accident Study), every
year three survey teams analyse roughly
2,000 road accidents resulting in personal
injury in Hanover, Dresden and Munich. Each
team records up to 3,000 features that
characterise each accident. GIDAS thus
represents the gold standard in surveys of

25 JAHRE

accident data surveys across the globe.
A multitude of international regulations
for road safety are derived from results
obtained in GIDAS.

GIDAS' 25th anniversary was celebrated on
5 November 2024 at the Federal Ministry of
Transport (BMV) together with Transport
Minister Dr Volker Wissing and the Presi-
dent of the German Association of the Au-
tomotive Industry (VDA) Hildegard Miiller
and about 150 other participants involved.
All parties involved work together and en-
gage in a regular exchange in various con-
stellations.

Minister Wissing summed up the significance
of GIDAS in accident research: “Data helps
save lives. In road traffic, it is the basis for
developing suitable measures to increase
safety and reduce accidents in road traffic.
With great success, GIDAS has ensured the
extensive availability of this data for 25 years.
I would like to thank all teams sincerely

und Ve k]

Bund

from left to right: Dr Marcus Bollig (VDA), Markus Oeser (BASt), Prof. Claudia Langowsky (FAT) and
Andre Seeck (BASt) are happy to celebrate 25 years of GIDAS
Source: Hans-Peter Konig/BMV
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25 JAHRE

www.\let\m\\tsummm:\

o

@ Hildegard Miller, President of the German Association of the Automotive Industry
@ Federal Transport Minister Dr Volker Wissing €) GIDAS survey team vehicle

Source: Hans-Peter Konig/BMV

for doing this important work. Whether it
is new regulations, designing a safe infra-
structure or further developing vehicle
engineering: your results inform all these
fields and contribute to more safety in road
traffic. Thanks to GIDAS, we can also analyse
whether the measures taken are effective,
and how we can use our means in an even
more targeted manner. For this to continue,
I am even more delighted that GIDAS is now
being further developed and will continue
to answer all questions related to road safety
at the same high level of quality and quantity
that we are used to.”

Besides the original teams from the Hanover
Medical School and the TU Dresden'’s road
accident research department, also a team
from the Ludwig Maximilian University and
Munich University of Applied Sciences has

BASt . Annual Report 2024

collected data since 2023 using the estab-
lished GIDAS methodology in an area east of
Munich. BASt finances the teams from Han-
over and Munich, while FAT finances the
team from Dresden.

Early 2023 saw the implementation of ad-
ditional content in GIDAS from the fields of
road infrastructure, psychology/human-
traffic interaction, medicine and automotive
engineering. Legal, technical, methodical
and organisational adaptations were also
implemented to meet the high standards in
quantity and quality, representativeness

and innovation. #




1. Eedictive

infrastructure
management
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Long-term design parameters
at permanent count sites

sites on federal motorways, parameters can
now be calculated in accordance with the Road
and Transportation Research Association’s
(FGSV) EDS-1 working paper on “Input
variables for designing and assessing struc-
tural substance, Part 1: Traffic Load” pub-

&

lished in 2022. Permanent count sites

record traffic data on a continuous basis.
They thus constitute a basis not only for the
usual statistical evaluations, but also as
parameters for design purposes. For the

Authors: years surveyed, 2003 to 2022, the follow-

© Anke Fitschen Designing and planning pavement structures ing indicators were calculated:

Engineer requires precise data on traffic loads that

© Arnd Fitschen is made available over a long period of time. # DTA: average number of daily lorry axle

Engineer transitions

_ The regulations applicable in Germany re- # f,: average axle number per lorry
Climate Protection,

Sustainability, Traffic quire input data to design aroad pavementor ~ # qg,: mean load collective ratio of

Statistics assess its structural substance. Generalised design-related axle load distribution
parameters are often used for this purpose, # B, annual load
© Bianca Leipzig, as detailed data on axle loads is ordinarily
Engineer not available. Based on the traffic data re- For the first time, design parameters are

Analysis and Development  corded at more than 1,200 permanent count  available distributed across the country for

of Pavement Structures a period of 20 years. The graph shows as

an example the annual load at 3 selected
permanent count sites on the A1 motorway
in Lower Saxony, the A2 in North Rhine-

B..no (equivalent axle transitions)

Westphalia and the A72 in Saxony. All results

6,000,000 #4171

- ofthe permanent count sites can be down-
B S Y //_/— loaded from the BASt website, enabling
5000000 b+ . planners, authorities responsible for road
construction and maintenance, academia

31000 000 [t A T “

and researchers to make use of the high

200,000 | ’ potential of these values. #

1,000,000 o144

www.bast.de/dauerzaehlistellen

o]

8 88¢g8888585558558 555 5 & 88 wwwbastde/achslasterfassung
—— DZ&113SNA72 DZ5118 NWA1T —— DZ 3306 NI A2

B.nno at selected permanent count sites (DZ)
(direction 1)
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https://www.bast.de/DE/Verkehrstechnik/Fachthemen/v2-verkehrszaehlung/zaehl_node.html
https://www.bast.de/DE/Statistik/Achslast/Achslast_node.html

Routine road maintenance

training — using modern
material for self-learning

Authors:

@ Karen Scharnigg,
Civil engineer

@ Horst Badelt,
(at BASt until 10/2024)
Engineer for vehicle
technology and
combustion engines

Traffic Management and
Road Maintenance Services

Staudenrndterich
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Routine road maintenance ensures road
safety and enables a smooth flow of traffic.
The tasks of the maintenance staff are
manifold, including, for instance, road in-
spections, regular maintenance, securing
hazards, upkeep of green spaces and shrubs
and trees and winter maintenance services.
Performing these tasks requires profound
technical knowledge as well as practical
experience in dealing with machines and
tools. Regular training plays a key role in this.

Riesenbirenkelau

Excerpt from the training material on
"Dealing with problem plants”
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The training content covers a multitude of
topics. These range from occupational health
and safety issues, to dealing with problem
plants and ecological aspects of pruning, to
the specific requirements of winter main-
tenance services. The different target groups,
such as maintenance depot managers, crew
supervisors and road maintenance workers,
are explicitly taken into consideration.

To date, road maintenance training has, for
the most part, been conducted in person.
However, this requires a high level of organ-
isational effort and human resources. The
coronavirus pandemic and the lack of train-
ing personnel have shown how important
digital alternatives are. These include micro-
learning, videos, podcasts and materials for
self-learning such as manuscripts and check-
lists. These formats offer numerous ad-
vantages: learners themselves can deter-
mine the speed, location and goal of what
they are learning.

A well-thought-through educational selec-
tion of the format is crucial to ensure that
the content meets both the professional
requirements and the target groups’ needs.
The digital formats developed received
positive feedback from the target groups
during an evaluation. But it also became
clear that important infrastructural and
organisational steps still need to be taken,
before digital media can be widely intro-
duced and used effectively in a targeted
manner. 4



Author:

Dr Dirk Jansen,
Civil engineer,
Head of section

Analysis and Development

of Pavement Structures

Consumption c_
. A

Condition

Significance
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Substance assessment
at network level —
conceptual design of an
early-warning system

Roads are designed to withstand a specific
load from traffic and climate conditions.
The design is based on projections describ-
ing a road's load and resistance, usually for
a 30-year period. This does not take any
effects of maintenance and repair measures
into consideration. The projections are
fulfilled only to some extent at the exact pre-
dicted level, with a probability that cannot
be accurately quantified. The real loads
that the road can withstand may thus be
higher or lower.

A substance assessment describes the
condition of a road’s internal structure dur-
ing its service life. It is an important main-
tenance parameter and a complex task for
individual road sections. It becomes more
complex at a network level, for instance,

Early-warning stage

Early-warning system concept

BASt . Annual Report 2024

because blanket core extractions cannot be
implemented throughout the entire network.
This is why non-destructive, data-based
methods need to be applied.

The early-warning system concept aims to
mix data sources. This will enable display-
ing at the network level necessary, funda-
mental renewal measures that need to be
carried out — or at least the specific planning
for them.

The early-warning system is based on a
weighted combination of 3 parameter
groups. Each group can consist of differently
weighted and interconnected parameters.
The parameter groups are:

# Consumption: evaluates the traffic load
already carried in comparison to the
original design

# Condition: is based on the results of
the load-bearing capacity conducted by
the MESAS measuring vehicle.

# Significance: assesses the essential
relevance of the road section for the
entire system

With the new parameters for the permanent
count sites, the work on the definition of a
priority network and the MESAS database
configured out for motorways, the foundation
has been laid to start a pilot project soon. #



Author:

Tim Hochstein,
Geological engineer

Tunnel, Geotechnics,

Civil Security
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Using large-scale gabion tests
to create a testing standard

Gabions are wire baskets filled with stones.

They play an increasingly significant role in
road construction and civil engineering. Due
to their smaller carbon footprint, they can
be used as a sustainable alternative to con-
crete structures in many places or be a useful
supplement to them. It is important to know
the deformation patterns of individual
gabions under load, in order to build such
structures safely and durably. However, to
date there has not been a uniform testing
procedure to reliably assess their deforma-
tion patterns. The foundation has now been
laid for a standardised testing procedure.

Various influencing factors were tested on
gabions at a 1:1 scale in a total of 36 load-
bearing tests. One focus was the test setup.
How does the test need to be set up to ob-
tain, to the greatest extent possible, repro-
ducible results, thus ensuring comparability?

The applicability of the recommendations
was also analysed to minimise application
errors resulting in inaccurate measurements,
and to optimise the efforts and costs in-
curred for such tests.

The research findings led to specific recom-
mendations: A target load of 300 kN,
which corresponds to a structural height of
6 metres, is to be defined and tested using
a precise fastening phase. The test setup
and materials used need to ensure repro-
ducible conditions. The standardised tests
enable gabions to be compared and eval-
uated more efficiently in the future, which
in turn will improve both the construction
quality and the market transparency of this
method.

In addition, a technical testing standard will
be established on the basis of the results. #

@ 1 m’-sized gabions were installed in the testing facility. The composite structure within a wall was
simulated by placing control panels to the left and right of the gabions (in orange). A frame to fasten the
rope transducers was placed in front of the gabions. The gabions were exposed to a load of up to

300 kN from above using a hydraulic cylinder. @ A gabion under a 300 kN load during a 3D deformation
measurement, using a camera system on a tripod. @ The arrows show the direction in which the
measuring points are moving and confirm the supposition that the measuring points describe both

vertical movement and horizontal movement.

Source: FH Miinster
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Author:

Ulrich Bergerhausen,
Civil engineer

Tunnel, Geotechnics,
Civil Security
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Maximum traffic flow
in tunnels during minimal
operating conditions

Federal trunk roads are essential to
Germany’s economy and society. Tunnels
play a key role, as they connect regions and
ensure a high performance in the traffic
network. Disruptions or damages can lead
to high costs and long downtimes. It is thus
of great significance to ensure the avail-
ability and resilience of tunnels.

A guidance document was drafted during a
research project to enable safe operation
of tunnels even under restricted operating
conditions. Examples of such challenges
are technical malfunctions, such as lighting
outages or the loss of individual sensors,
and planned measures, such as replacing
safety-related equipment during maintenance
work. The aim is to create clear specifications
to uphold operations in such situations as
efficiently and safely as possible.

To this end, a risk assessment methodology
was developed. This enables tunnel opera-
tors to swiftly assess operational safety

during such incidents and to take measures.

A systematic process helps determine under
which conditions the tunnel can continue
to operate without compromising the
safety level. Categories such as immediate
measures and compensatory measures
were defined for this purpose.

The methodology was demonstrated for

3 different tunnel types. Using these real-
life examples ensured that the guidance
document is user-friendly and broadly ap-
plicable. The findings gleaned were directly
incorporated into the guidance document.
They support operators in increasing the
resilience of German trunk roads. #

[E];%%[E] Scan for “RITUN — Resilient road
tunnels” project, which served
=] as a basis for minimal operating
conditions
www.bast.de/ritun

Minimal operating conditions enable a flow of traffic even under restricted conditions

Source: BMV, René Legrand
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Authors:

© Regina Panzer,
Civil engineer

Infrastructure Management

©® Jo Plamper,
Civil engineer

Steel Structures,

Bridge Equipment
© Lydia Puttkamer,

Civil engineer

Concrete Structures
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Ageing fabric, increasing traffic loads and
forecastable impacts of climate change:
Engineering structures are confronted with
a variety of challenges. Issues of economic
viability and sustainability also need to be
considered when maintaining them.

Presenting the bridge
competence centre

BASt is setting up a bridge competence
centre (BK) to address these challenges. The
idea for such a centre originated from a
political initiative during the bridge summit
in 2022. The official start has been planned
for the second quarter of 2025. The organi-
sational team — Regina Panzer, Jo Plamper
and Lydia Puttkamer — present the bridge
competence centre’s purpose, focus and
topics in an interview.

What is the bridge competence
centre?

Jo Plamper: We are currently working in-
tensively on setting up a bridge competence
centre that can make use of extensive in-
formation and know-how in the research
field of bridge construction. The intention is

Bridge
Networking

Scope of the bridge competence centre

competence
centre

Research

Experts and
knowledge transfer

Practice
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for BASt's BK to become the contact point
for all research topics in bridge lifecycles.
Surveying bridges’ structural condition,
assessments, future behaviour projections,
innovative construction or maintenance
and reinforcement methods, as well as dis-
mantling and building replacement bridges —
we generate, collect and disseminate
knowledge on all these topics.

What goals does the

bridge competence centre pursue?
Regina Panzer: We want to make well-
founded knowledge and practical solutions
swiftly available — for policymakers, experts,
infrastructure operators, engineers, students
and interested parties in general. As a hub,
we will support these target groups in all
matters relating to bridges.

What is the difference between
BASt’s bridge competence centre
and the one at Autobahn GmbH?
Lydia Puttkamer: The federal Autobahn
GmbH is also currently in the process of
setting up a bridge competence centre. While
Autobahn GmbH addresses topics related
to operational activities, mainly internally,
we focus on research-related issues. We
generate new knowledge from research and
practical application. We are building on an
international network and practical expertise
resulting from our own research projects.
By bundling these components, we can tailor
future research projects even better to
open questions and engage more intensively
in the exchange with experts.

What topics does the

bridge competence centre cover?

Jo Plamper: The BK's portfolio of topics
comprises essential research matters on
bridge structures in the network of federal
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trunk roads. We have grouped the topics
in the following competence areas:

# Structural diagnostics and maintenance

# Assessment methods and recalculation

# (Construction technology and building
materials

# Lifecycle management and sustainability
accounting

# Digitalisation, BIM and digital twin

How does the bridge competence
centre work?

Lydia Puttkamer: Our target group is deliber-
ately broad. Experts can sign up as contact
persons in our database of experts. At the
same time, we are available for technical
questions; with the help of our database,
we will then forward the questions to the
appropriate experts in a targeted manner.
Thus, we will generate new research
approaches and demand for studies in an
exchange with these experts.

Regina Panzer: We thus ensure a com-
prehensive knowledge transfer and enable
a quick interconnection of all technical
disciplines. We store all relevant information
centrally and in a systemised manner. By
doing so, we ensure that new findings will
remain available, even for future questions.
We share this knowledge specifically with
interested specialists in our network, whom
we reach those through our publications
and specialist events. We will (gradually)
expand our network in the future. #
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2. Sustainable
construction

Roads and engineering structures, such as bridges and
tunnels, as well as installations for cyclist and pedestrian
traffic, constitute the basis of a functioning transport
infrastructure. Continuously maintaining, adapting and
further developing it is a precondition for our economy
with its division of labour and for the common good.

It is intended to use innovative approaches to considerably
decrease the consumption of resources needed as well
as the emissions they entail. It is necessary to extend the
service life of roads, engineering structures and their
components in all lifecycle phases by enhancing their
technical quality. Moreover, optimised construction
materials, concrete and asphalt, offer enormous potential
in terms of CO, emissions.

With its expertise, project experience and testing facilities
such as the duraBASt premises, BASt actively supports
further developing construction and maintenance processes.
Based on application-oriented research, BASt is a driving
force in the fields of planning, constructing and operating.
In addition to ecological aspects, BASt also focuses on
costs. To this end, BASt incorporates emissions, a circular
economy, economic efficiency, climate change and other
environmental aspects into its considerations and makes
use of sustainability accounting to enable efficient decisions.
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Recycling options
for concrete pavements

Concrete pavements are characterised by
their outstanding durability. At the end of
their service life, however, even this long-
lasting construction needs to be renewed.
Against the backdrop of a sustainable infra-
structure, recycling (mineral) construction
materials is one important component.
This is why use cases and the limits of
recycling concrete pavements also need
to be presented.

Unlike asphalt pavements, recovering the
original binding agent — cement — is not an
option with concrete pavements. In the past
20 years, used concrete was primarily pro-
cessed into recycled gravel to be used in
the upper structure under a new concrete
surface.

Other possibilities for recycling and re-using
used concrete (beyond road construction)
were reviewed. The analysis considered the
different process phases: from removal to
processing to re-installation. A method was

developed which takes into consideration the
time required for an appropriate assessment
of the recovered recycled aggregate. Various
aspects are evaluated in the process so:
How was the concrete broken up? How do
the different recycled fractions affect re-
sistance to the concrete-damaging alkali-
silica reaction? How can used concrete help
reduce the consumption of natural resources
in cement production?

Initial indications for a practice-oriented use
of recycled aggregates in concrete are ex-
pected from the test section on the A44
motorway installed in 2002. At a length of
about 7 kilometres, recycled aggregates
from a used road concrete were installed in
the bottom layer of a concrete pavement in
combination with a blast-furnace cement
CEM III/A 42,5 N. Tests are currently being
conducted to find out whether, after a service
period of more than 20 years, it has been
possible to avoid an alkali-silica reaction in
the long term. #

s

T g I

Recycled aggregate 2/22 mm in recycled concrete (new cement brick dyed red, recycled aggregate grey)
@ Recycled aggregate from concrete originally produced in a single layer 0/22 mm. @ Recycled aggregate
from washed concrete originally conventionally produced 0/8 mm.
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Currently, hardly any accounting is con-
ducted on the sustainability of engineering
structures in the road network, such as
bridges and tunnels. To change this in the
future, a workshop on the topic of “Sus-
tainability accounting for bridges” took
place at BASt in April 2024.

Experiences were shared, knowledge was
bundled and the need for research in the
sustainability accounting of bridges during
their lifecycle was specified. Representatives
from highway authorities, professional
associations, the Transport Ministry, as well
as from research institutions and the
industrial sector, attended the workshop.
Keynote presentations addressed various
pilot projects, such as

Werkreuge

Regelwerk

# examples from the federal Autobahn
GmbH of how to incorporate sustain-
ability aspects into awarding contracts,

# measuring sustainability using carbon
equivalents,

# sustainable tendering strategies in the
Netherlands.

A variety of topics were discussed in break-
out sessions.

Data and information

Sustainability assessments require informa-
tion about the engineering structures, such
as masses or models, as well as materials
used, including environmental product decla-
rations. Some of this data is available, but a
uniform data basis would be of great benefit.
To this end, framework conditions such as
system boundaries need to be stipulated.

Criteria and indicators

Extending a structure’s service life yields
the greatest benefit in terms of sustain-
ability accounting. CO, equivalents and the
recycling ratio can be applied as criteria

to assess the quantity of resources needed
for new constructions, maintenance and
dismantling. Some of the social aspects are

Regehuerh

Overview of the workshop results on implementation
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Sustainable engineering structures are an important part of infrastructure

Source: BMV, René Legrand

already regulated by legal guidelines. Safety
aspects are regulated in the Construction Site
Ordinance and the Guidelines for Construc-
tion Planning for Civil Engineering Structures
(RAB). Noise pollution is addressed in the
General Ordinance on Construction Noise
(VVBaularmG).

How to implement it

For sustainability accounting to be possible,
short- and medium-term options need to
be put into practice. Accounting approaches
include carbon footprint/year, comprehen-
sive sustainability assessment concerning
tendering and operation, as well as reduc-
ing materials. Incentives and pricing systems,
standardised assessment tools and sus-
tainability accounting databases can be
employed to this end as practice-oriented
instruments. It is necessary to authorise
innovative construction methods and to
adapt tendering systems and regulations
themselves, in order to incorporate them
into the set of regulations.

The workshop showed that the implemen-
tation of a practice-related sustainability
accounting is a shared task for different
stakeholders. To intensify research activities
on sustainability accounting, a new research
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project was initiated in 2024 with the follow-
ing aspects:

1. Selecting relevant indicators: the aim is
to use an exchange among experts to
select a small number of significant indi-
cators based on available data, calcula-
tion bases and impact.

2. Developing a tool: The tool needs to cover
indicators throughout all lifecycle phases
(planning, construction, operation, dis-
mantling), as well as ecological, economic
and socio-cultural aspects.

3 Consolidating indicators: Qualitative
assessments should also be possible be-
sides monetisation.

4. Practical implementation: Options in-
clude additional verification formats, an
integration into tendering processes,
incentive systems and adaptations of
regulations.

The aim is to generate a pilot sustainability
accounting to serve as a basis for policy-
makers and researchers so that the sustain-
ability goals in the transport and construc-
tion sector can be achieved. #



Unlocking the sustainability
potential in road construction

ability potential, while smaller factors can
be deferred for the moment.

Determining the sustainability
potential

The "Sustainability potential in road con-
struction with a focus on greenhouse gas
emissions, energy needs and resource effi-
ciency” research project aimed to determine
the quality and quantity of sustainability
potential. As part of the project, an account-
ing method was developed to calculate the
quantity of construction material and trans-

Authors:

© Michael Biirger, Progressive climate change and increasingly

Geologist

© Farina Lohrengel,

Geoscientist

© Michael Sulzbach,

Geoscientist

Sustainable Road

Construction and Road

Maintenance

scarce resources make it clear how urgent
sustainable action is, including in road con-
struction. But what measures are the most
effective in this regard? A lifecycle assess-
ment of greenhouse gas emissions, resource
and energy consumption offers valuable
guidance. It is intended to swiftly implement
those measures with the greatest sustain-

port activities and to couple them with eco-
logical indicators. This method was used
to calculate variants of concrete and asphalt
pavements using different scenarios com-
pared to a reference scenario in terms

of environmental impacts such as green-
house gas emissions, energy and resource
consumption.

Scenario 5:
Longevity road

Scenario 3: Scenario 4:
Energy source | Warm mix
asphalt

Scenario 2:
Recycling

Asphalt Reference Scenario 1:

Transport

Construction according to line 1, table 1 (Guidelines for the standardisation of traffic pavement, RStO)

Fringe parameter load category Bk100 standard cross section RQ length 31.5 km

Lifecycle Several weighted lifecycles for all pavement layers asphalt surface
course (ADS),
asphalt binder
course (Abi): 30 a
Asphalt base course
(ATS) (PmB): 60 a

Transport distance A2 50 km 150 km 50 km 50 km 50 km 50 km

SMA | 0% 0% 0% 0% 0% 0%

Granlulate Abi | 35% 35% 50% 35% 35% 35%

ATS | 40% 40% 60% 40% 40% 40%

Energy - - - - Lo

{asphalt mixing plant) lignite lignite lignite natural gas lignite lignite

Temperatu.rg normal normal normal normal normal -20°C | normal

(asphalt mixing plant)

Transport distance A4 30 km 50 km 30 km 30 km 30 km 30 km

Juxtaposing different scenarios against a reference scenario using the example of a wearing course made of
stone mastic asphalt SMA 11°S, binder course AB 16 B S, base course AC32 TS and a frost blanket course
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The analyses of potential conducted as part
of the project were supplemented in recent
months by additional BASt analyses. The
method developed was also used as the
tool here.

The result of the calculations clearly shows
the influence of the different variables.

A longer service life promises the greatest
leverage to reduce environmental effects.
Formulas (cement, bitumen, aggregates),
transport distances and energy sources also
play a significant role.

Discussion forum on sustainability
In January 2024, the “Fast action measures
for CO, reduction in road construction” dis-
cussion forum was held to review the possi-
bilities of a speedier implementation and to
enable a dialogue with representatives from
the industrial and administrative sectors
and academia.

During this event, measures were devel-
oped and prioritised for different lifecycle
phases. The aim was

# toreduce transport routes by locally
sourcing materials and optimising
logistics,

# tore-use material in situ,

# to support the use of environmentally
friendly materials by offering a bonus in
tendering processes for recycled materials
and a targeted selection of construction
material categories.

Important measures for process optimisa-
tion include milling-compatible recycling of
reclaimed asphalt and efficient stockyard
management by means of a trading ex-
change for milled material. Moreover, it is
recommended to shorten construction time
and to conduct preliminary research on the
recycling potential of construction materials.
Using photovoltaics at roadwork sites and
reducing the continuous measurement of
carbon emissions at asphalt mixing plants
also offer potential.

In concrete pavements, the use of low-
clinker cement types (CEM Il and CEM 1) is
emphasised. These emit less CO, than
conventional Portland cement, which is
still frequently used.

The analyses of potential and the exchange
with experts show: There are many options
for sustainability in road construction, but
they require incentives. It is important to
implement measures in practice accordingly.
BASt and BMV will continue to cooperate
closely with all parties involved to initiate
further targeted research and to aid imple-
mentation. #

Phases A1-A3

Phases A4, A5and B

Phase C

application-compatible requirements

service life

preliminary study

project-related milling concept

optimising construction time

recycling bonus in tendering
processes

low-clinker cement

material use in situ

recycling in situ

no continuous CO measurement

process optimisation

milled material exchange/stockyard
management

photovoltaics

transport routes

performance requirements

Results of the discussion forum: prioritised (fast action) measures in the individual lifecycle phases.
Measures marked red are for reuse, measures in blue for service life.
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The European Construction Products Regu-
lation (CPR) aims to “harmonise conditions
for the marketing of construction products
and to remove obstacles to trade in con-
struction products between Member States”
(EP, 2024). Under the regulation, for “a con-
struction product covered by the harmonised
technical specification to be placed on the
market, the manufacturer is obliged to draw
up a declaration of performance for such
product. The manufacturer assumes the
responsibility for the conformity of the pro-
duct with such declared performance and
with applicable requirements” (EP, 2024).

The amendment of this new regulation
places particular emphasis on integrating
sustainability goals and, in particular, climate
action goals. To this end, the construction
product’s lifecycle is taken into consideration:
from mining (of the raw materials needed
for its manufacturing) to disposal. This is
also accomplished in the course of the digi-
talisation of the construction sector and
the construction industry, which is essen-
tial for this purpose.
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Construction materials and construction
products used in road construction and civil
engineering structures for which the Federal
Ministry of Transport (BMV) is responsible
are also subject to the new regulation. To
represent and take into account the Minis-
try's interests, experts from various BASt
departments are part of the working
groups of the CPR Acquis Process.

The CPR Acquis Process identifies relevant
technical specifications and creates the
prerequisites to revise and adapt them for
the future regulatory framework. To this
end, the working groups analyse individual
product groups or horizontal topics, such
as sustainability.

The requirements for harmonised construc-
tion products will increase in order to im-
plement sustainability and especially climate
goals. This will lead to more challenges for
smaller and medium-sized manufacturers
in terms of documentation obligations. The
documents holding standardised information
can then be retrieved in national processes
to assess the sustainability of engineering
structures. This enables an optimisation of
the structures with regard to their climate
footprint and other sustainability goals.

Methods are currently being developed at
BASt for both road construction and civil
engineering structures that will use the in-
formation made available in the future. This
will enable accounting for the environmental
impact of any given construction measure.
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The authorities responsible for the construc-
tion and maintenance of federal trunk roads
and organisations commissioned in the
field of road construction and engineering
structures will thus have tools at their
disposal with which to comply with the in-
creased climate and sustainability require-
ments during their planning and tendering
processes.

Amending the Construction Products Regu-
lation, establishing product standards or
certification procedures are complex tasks.
Many regulations and approaches the EU
Commission intends here are still unclear
and have not yet been definitively clarified.

Itis thus important that BASt be included
into the CPR Acquis Process at an early
stage, in order to contribute its technical
expertise. This will ensure that the German
requirements and special characteristics in
road construction and engineering struc-
tures are taken into account. #

(EP 2024)

Revision of the regulation of the European Parliament and of

the Council laying down harmonised conditions for the marketing
of construction products, repealing Regulation (EU) 305/2011,
25 September 2024

The Construction Products Regulation of the EU to pave the way towards the free movement of goods
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Automated determination
of the photovoltaic potential
of road-adjacent areas
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The areas adjacent to federal trunk roads
offer significant potential to generate elec-
tricity from renewable sources. These
areas include roadside spaces, noise abate-
ment barriers and walls, parking areas and
roofs of buildings. The Federal Trunk Roads
Act provides the legal foundation to docu-
ment and map these areas for renewable

The model segments the aerial images
and determines relevant categories for
photovoltaic potential.

Source: Federal Agency for Cartography and Geodesy
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energy use. Conventional GIS-based ap-
proaches can be supported by new methods
in the location-specific mapping process.
One approach of using Al models for image
segmentation is being studied by BASt's
Renewable Energies working group.

Models are utilised to segment orthophotos
and satellite images for the purposes of
location-specific mapping. They are specif-
ically trained to identify areas with photo-
voltaic potential. The green spaces next to
roads are a particular area of focus, as they
outperform in their service potential the
other categories of areas mentioned by one
order of magnitude. Additionally, they are
hard to record using traditional geographical
methods due to insufficient geodata. Using
an Al-based approach makes it easier

to map, in particular, elements reducing
the potential of suitable areas, such as
vegetation or small buildings.

The results are likely to be applied in regis-
ters of the federal Autobahn GmbH and

the federal states listing areas showing
potential as a basis to develop the potential.
Initial models have delivered promising
results and demonstrate possibilities for
new remote sensing methods that
accurately document suitable areas. #



Dynamic inductive charging
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Dynamic inductive charging is an innovative
technology with which electric vehicles are
supplied with electricity wirelessly while in
motion. This works similar to the energy
supply of trains but without direct physical
contact. Instead, energy is transferred using
an electromagnetic field in an interplay
between a primary coil installed in the road
and a secondary coil placed on the underside
of a vehicle. The technology harbours the
potential to reduce battery size in electric
vehicles. Smaller and lighter batteries reduce
both manufacturing costs and weight. Ulti-
mately, a greater range can be achieved for
the vehicles.

In the context of the “Innovation Programme
for Roads” of the Federal Ministry of Trans-
port (BMV), two projects were funded on
the dynamic inductive charging of electric
vehicles. The aim was to develop an overall
system to be installed on the duraBASt
premises, to study it in terms of road con-
struction and electrical engineering and to
operate it for demonstration purposes. The
aim was to strive for an energy transfer for
lorries in addition to passenger vehicles.
The eCharge and Inductinfra projects were
both implemented on 100-metre test
fields on duraBASt from 2022 to 2024.

The eCharge project consisted of a consor-
tium of the Eurovia, Omexom and Volks-
wagen companies and the Technical Uni-
versity of Braunschweig. It uses a concept
based on Electreon coils. To this end, a
groove was milled into the binder layer, the
coils stored in hard rubber placed inside
and then covered with mastic asphalt. The
coil system installed at the time of the
construction was at a depth of 9 centi-
metres below the asphalt’s upper edge,
designed for a transfer performance of a

eCharge project participants and test vehicle on the test section with an asphalt structure
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