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Problem statement

O

Objectives

i

» Recent and dramatic events which occurred on the European transport network, e.g.,
viaduct collapses or convoy derailments, have pointed out the urgent need for assessing the
actual state of health along the transport assets. Analogous considerations can be
addressed towards the high exposition and vulnerability of the transport system to major
natural events, such as foods or earthquakes

Provide a viable methodology capable to identify potential decay areas through satellite remote sensing data
using multi-temporal interferometric approaches, e.g. PS-InSAR, and investigate the sources of damage using
the data collected by the various NDTs (e.g. GPR) for monitoring of transport infrastructure nerworks.

O Define an innovative methodology for monitoring transport infrastructure network, such

> Most of highway and railway assets were constructed between the 1960s and the 1980s, as highways and railways, monitored by various methods in its different components

which shows that their nominal service life (typically 25-30 years) has already elapsed.

O Resolution ranging between the territorial to the millimeters scale, in view

» Enormous investments have been made over the last decades to bring results on the early- of an evaluation of the overall network resilience

stage assessment of decays. In this framework, use of non-destructive testing (NDT)
methods for health monitoring of civil engineering infrastructures is gaining momentum in

the last decades O Test-site application of both Synthetic Aperture Radar

interferometry (InSAR) and Ground Penetrating Radar (GPR) as

» Integration of datasets collected with different NDTs through a “data fusion” logic stands as both self-standing and integrated survey methodologies

a viable approach to fill technology-specifc gaps, thereby ensuring a more comprehensive
assessment of the infrastructure

4 Time Scheduling

First year Second year Third year

Experimental activities Analysis and results

State of the Art

Literature Review about:
= Traditional and Innovative Non Destructive testing

Processing of SAR images through PS-InSAR techinque Integrated interpretation

= Acquision of SAR dataset in medium and high " Analysis of PS-Insar result
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" Geo-statistical interpretation of the results
» Highways. Railways, Bridges and Runways

= Selection of possible transport infrastructures

* Definition of datasets of SAR mission o . .
for monitoring purpose and in particular:

=  Software and Algorithm for PSI processing
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Example of result; Transport infrastructures monitoring activty by integration of INSAR and GPR technique
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Application of PSI technique to both Sentinel 1 (ESA) datasets in a ascending and b Investigation about the track-bed condition and the cause of subsidence detected by

satellite remote sensing

- - - - Monitoring
" Ground Penetrating Radar applications " Highways, Rai / Wa),/ s, Bridges and Airport . —
Runways Monitoring Risk Assesment for priority of
maintenance activities
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descending geometries, and COSMO-SkyMed (ASl) data in ¢ ascending and d
descending acquisition geometries
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