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Executive Summary

Foreword
We are pleased to send you this short summary of the research work achieved in the context of the
ORRAP project. This period was the time for starting collaborative work between partners, with the
support of associate partners. Writing this report, we want to thank again all co-funding partners for
the trust they have placed in our project. We hope you will appreciate the activities that took place
and the initial results obtained over the period.

C’est avec plaisir que nous vous présentons ce résumé de l’activité de recherche conduite dans le
cadre du projet ORRAP. Cette période a été le temps de la mise en place de travaux collaboratifs
entre les partenaires, avec le soutien des partenaires associés. En écrivant ces lignes, nous souhaitons
remercier à nouveau les partenaires co-financeurs de la confiance qu’ils nous font. Nous espérons que
vous apprécierez les activités conduites, et les premiers résultats obtenus sur la période.

Wir freuen uns, Ihnen anbei eine kurze Zusammenfassung der Forschungsergebnisse im InterregProjekt ORRAP geben zu können. In diesem Zeitraum wurden die erforderlichen
Kooperationsbeziehungen unter Einbeziehung der assoziierten Partner etabliert. Mit diesem Bericht
möchten wir auch allen Partnern für die Unterstützung und das Vertrauen danken und die bisherigen
Aktivitäten und Ergebnisse vorstellen.
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Project outline
The ORRAP Interreg project aims to develop a new strategy for asphalt aggregate recycling at
ambient temperature without the addition of bituminous binders for low traffic pavements in
the Upper Rhine region.
The project gathers five partners: INSA Strasbourg (leading partner), CEREMA, Hochschule
Karlsruhe, University of Applied Sciences and Arts Northwestern Switzerland (FHNW) and
Swiss Federal Laboratories for Materials Science and Technology (EMPA). Seven associate
partners are part of the consortium: Bundesanstalt für Straßenwesen, Deutsches
Asphaltinstitut (DAI), Colas Est, LABINFRA (Groupe Hydro-géotechnique), Société
Alsacienne de Recyclage des Matériaux, Südwest Asphalt GmbH & Co and Ziegler AG –
Bauunternehmung, Liestal, Switzerland.
The ORRAP project is supported by the INTERREG Upper Rhineprogramme from the ERDF
(European Regional Development Fund), the Département du Haut-Rhin, Département du
Bas-Rhin, Regionalverband Mittlerer Oberrhein, Stadt Karlsruhe, Landkreis Karlsruhe, the
Swiss Confederation, Cantons Basel-Landschaft and Aargau. It is a 3-year-long project,
started in November 2016 with a total budget of 1.48 M€.

Project objectives
The Upper Rhine region has a densely populated and busy regional road network. Renewal
and maintenance operations generate large quantities of asphalt aggregates (AA). Nowadays,
AA is either reused for hot or cold mixtures. In the case of hot recycling bituminous binders
and/or rejuvenators, for cold recycling, on the other hand, emulsions and other components
are added. By using AA at ambient temperature and without the addition of bituminous
binder, the current AA recycling rate could be greatly increased, while environmental impacts
could be minimized as well as road life cycle costs. Thus, significant ecological and economic
gains could be realized for the management bodies of low-traffic communal roads, which
account for about 50% of the road network in the Upper Rhine region.
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First two years in brief
During the first two years, partners conducted
intensive investigations on practical, technological,
environmental and economic aspects of the
proposed recycling method. Firstly, the analysis of
practices and techniques for the recycling of AA in
the Upper Rhine region allows the identification of
the current legal framework and optimization
options for the recycling of AA. Secondly, the study
of AA's self-binding properties makes it possible to
characterize the mechanical performance of the
material in order to optimize its design. ORRAP has also gained visibility during the last two
years, with more than 600 connections to the project website, 3 submitted or published
scientific papers and the participation in several events targeting companies or a large
audience.

Team Work

During these two years, beside exchanges on
communication platforms, partners gathered for
general meetings in Strasbourg (F), Karlsruhe (D),
Basel and Zurich (CH). These were opportunities
to foster collaboration within the research
consortium. Two meetings with associate partners
were also organized in the first and second year of
the project, with the aim to create cross-links
between partners and associate partners.

Visibility & Dissemination

ORRAP is about environment and improvement of recycling
techniques. Presenting the work to a wide audience is important
for the partners. The main objectives and preliminary results of
the project were presented at the ICBBM EcoGRAFI International
Conference in Clermont-Ferrand and at the 36th Academic
Meetings of Civil Engineering (RUGC2018). Over 600
connections to the ORRAP website (www.orrap.org) have been
recorded during the first two years of the project. The latter is
available in French, German and English. A flyer with a short
description of the main issues and goals of the project was
launched, printed in 500 copies and distributed.
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Analysis of recycling practices and
techniques

The analysis of regulatory context in Germany, France
and Switzerland, and interviewing road managers and
companies, allows identifying the legal possibilities of
re-using the different types of AA according to their
quality, PAH content and the presence or absence of
asbestos. It was also possible to cross the data with the
needs expressed by the managers and the stock of AA volumes. From there, the type of
materials concerned could be refined for France, Germany and Switzerland.

Study of mechanical performances

The required conditions for the reuse of AA in low-traffic roads is
one of the main goals of this project, considering traffic loading and
hydric-environmental solicitation. From an experimental point of
view, the effects of temperature and water content on the thermohydro-mechanical behavior play a major role. These cohesive
granular materials were subjected to monotonic and repeated
loadings triaxial tests at different temperatures, in order to evaluate
their mechanical response. Numerical simulations by discrete
element approach were used to validate the experimental data and
then to extrapolate to frequency and temperature values beyond the
experimental data set employed in laboratory study.

Sustainable assessment

With the aim to compare conventional and the proposed
ORRAP construction method, first relevant data
concerning low traffic roads, location, number of asphalt
plants, etc., was collected. On this basis, material and
energy flows were created and first associated
environmental advantages and disadvantages were
conducted for the Upper Rhine region. Based on this data,
a technico-economic and environmental study of the proposed technique as well as a risk
analysis is ongoing. Further on, social aspects resulting from the construction activities will
be assessed.
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