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Abstract

The development of waterfronts constitutes a highly topical issue that
involves large as well as small urban areas facing the sea. Coastal areas
represent the interfaces between the urban fabric and the sea, which is
widely recognized as an engine for European economy. In order to
exploit the potential that coastal areas offer, the planning and
management strategies must be aimed at recovering the environmental
quality which has seen its gradual decline, especially in recent years
since the effects induced by climate changes exacerbate natural and
anthropic pressures.

In such a context, the rehabilitation of coastal areas often translates into
the creation of artificial nourishments, which require an accurate
management plan aimed at defining the financial sustainability of the
work, mainly linked to its life-time.

In the present work, an alternative approach for protecting sandy beach
nourishment is proposed. The short term morphological evolution of
beach nourishment profile under erosive wave conditions is investigated
in presence of a mixed defence system composed by a drain pipe
placed inside the beach in the swash zone, parallel to the shoreline, and
a submerged rubble mound breakwater characterized by a high
freeboard, namely equal to 90% of the offshore significant wave height
below the mean water level.

A new experimental campaign is underway at the Coastal Engineering
Laboratory of the Technical University of Bari (Bari, ltaly). The tests on
2-D small scale physical model (according to Froude analogy, 1:10)
have been conducted in both unprotected and protected conditions
starting from the same initial profile up to equilibrium conditions (16-19
hours in model scale). The drainage system and the submerged
breakwater have been tested firstly separately and then deployed
together, in order to be able to separate the effects of each intervention
on sediment transport. The experimental measurements have also
allowed a preliminary calibration of the XBeach numerical model in
reproducing the evolution of the nourishment profile in unprotected
conditions.
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Figure 1- a) Geometry of the physical model; b) Cross-shore beach profile
evolution in unprotected conditions.
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