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This paper shows the preliminary results coming from the Ground Penetrating Radar (GPR) surveys and data
processing based on MT carried out on the Musmeci Bridge, in Potenza City (Basilicata, Italy), an important
example of architectonic culture of the XX built in the 1968 by the Italian architect Sergio Musmeci. The bridge,
at present day, suffers several aging related problems worse by the traffic growth of the last ten years.
Ground Penetrating Radar (GPR) technique is now an effective tool for non invasive diagnostic of reinforced
concrete. However, the achievement of the full spatial resolution requires to perform long sessions of data pro-
cessing affected by a level of the operator’s subjectiveness increasing as long as the investigated scenario becomes
complicated. This drawback can be mitigated by advanced data processing based on microwave-tomography
(MT) which faces an inverse scattering problem (Leone and Soldovieri, 2003). In particular, the adoption of the a
simplified model of the electromagnetic scattering as the Born Approximation (BA) makes it possible to tackle
the realistic cases of large domains in a reasonable amount of time and via an automatic procedure.
Previous studies aimed at characterizing the structure of the Musmeci bridge, have considered the coupling of
the Georadar technique with the classic Pacometric investigations for the detection of the reinforcement bars
and their spatial position. Main limitation related to both techniques consists in detecting only the shallowest
embedded rebars. The preliminary results of this study show that the GPR associated to the MT inversion allow to
provide very high spatial resolution data, to detect the embedded rebars deeper and deeper and to overcome the
subjectiveness of the operator. Moreover, the MT algorithm allows to process a large amount of data in a short
time.
The bridge is one of the test-sites selected within the ISTIMES “Integrated System for Transport Infrastructure
surveillance and Monitoring by Electromagnetic Sensing” project, which has been approved in the 7th Framework
Programme. The overall purpose of the project is to design, assess and promote an ICT-based system, exploiting
distributed and local sensors, for non-destructive electromagnetic monitoring in order to achieve the critical
transport infrastructures more reliable and safe. The activities performed in this paper are part of the System im-
plementation working programme of the project, aimed to demonstrate the effectiveness of the overall monitoring
ISTIMES system (ICT expert system plus electromagnetic sensing techniques) at the test-site identified by the
end-users involved in the proposal.
At Musmeci bridge, the best available technologies for electromagnetic structure diagnosis and new ICT protocols
for remote control of sensor network and near-real time processing will be exploited for the implementation of a
completely new monitoring system.
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