RELIABILITY OF REUSED BRIDGE STRUCTURES
AND THE IMPACT ON THE DESIGN FOR A GREEN
AND CIRCULAR ETERNITY
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REBRIDGE contributes to CIRCULAR ETERNITY in structural engi-
neering and a sustainable and future-oriented infrastructure by:

1
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exploring urban mining and the reusability of structural
components of existing steel and steel-concrete
composite bridges at a structural level in new bridge
and building structures and

developing the scientific background for the reliable
design of reused components from existing steel and
composite bridges, considering uncertainties from
previous use and the process of reuse
(deconstruction, repair measures, reconstruction, ...)
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The REBRIDGE project starts with PROJECT

AREA A “Status Quo Characteristics” dealing
with the impacts of the past of the existing bridge
structure on the components’ reusability. Criteria
will be developed for categorising the components
in terms of their reusability in (i) a new bridge
structure, (ii) a new building structure not subject-
ted to fatigue loading, or (iii) for recycling only
(WP2). Moreover, destructive and non-destructive
testing techniques will be evaluated for the pur-
pose of characterisation of the material properties
and the structural components for reuse (WP3).

In “Deconstruction &
Repair”, the procedure for handling the present
situation of components for reuse is addressed.
Appropriate methods for deconstruction as well as
measures for repair and improvement of the
components of existing bridge structures, will be
developed. Both the influences of the decon-
struction processes (WP4) and the impacts of
repair and improvement measures (WP5) on the
constitutive behaviour and the material properties
will be investigated. The resulting uncertainties will
be evaluated and quantified. Moreover, the
influence of deconstruction and repair measures
on the sustainability and Circular Eternity will be
investigated.

METHODOLOGY

PROJECT AREA C *“Reliable Reconstruction”

focuses on the challenges of reclaimed structural
components with respect to future applications in
new bridge structures or building structures. Based
on probabilistic prediction models, comprehensive
reliability analyses will be carried out (WP7). The
required probabilistic prediction models will be
developed for the fatigue strength as well as for the
design at the ultimate limit state of reused bridge
components. They will consider advanced struc-
tural and fracture mechanics models and will be
validated by both notch detail fatigue tests consi-
dering pre-damage as well as repair and improve-
ment measures and real-scale tests using test
specimens from the different case studies (real-
world bridge structures) for model confirmation
(WP6). The results of these experimental and theo-
retical analyses provide the scientific background
and basis for developing standard-compliant de-
sign models for reclaimed structural bridge compo-
nents for reuse (WP9).

“Sustainability assess-
ment” considers the holistic service life of bridge
construction components and Circular Eternity
(WP10). The outcome of the entire R&D within the
project will be evaluated through a Life Cycle
Assessment. A comprehensive methodology will be
developed for assessing the sustainability and
future viability of reclaimed steel and composite
bridge components. A digital tool will be provided
as a virtual storage of the reusable components
and their properties. It will merge inventory and
demand of the virtually stored components to
realise CO,e reduction as well as energy- and
cost-efficiency by means of short and easy
transportation (urban mining).
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