
DESCRIZIONE DEL SERVIZIO SVOLTO

The work was performed to order of Rete Ferroviaria Itali-
ana (RFI) – Direzione Territoriale Produzione, Rome, which 
commissioned a GPR (Ground Penetrating Radar) survey of 
the structures of the tunnels along the Rome - Cassino line.
The ground penetrating radar analysis of the infrastructure 
allowed assessment of the thickness and state of conser-
vation of the lining and any criticalities relating to holes, 
zones with varying degrees of deterioration and areas of 
widespread damp. The sidewalls, waist and crown of both 
tunnels were investigated, on both the odd and even tracks.
Ground Penetrating Radar is an indirect prospecting meth-
odology which uses electromagnetic pulses emitted into 
materials in order to observe the reflections generated 
on the discontinuities inside them. The more transparent 
the substrate within which the pulses are propagated, the 
higher its impedance (a parameter which depends on both 
conductivity and on the relative dielectric permittivity), so 
the best types of terrain are sands not lying within aquifers 
and dry rocks. Conductive materials (metals) produce very 
strong reflections which allow surveys to be conducted for 
these targets, so surveys can be specifically addressed to 
the identification of zones with seepage and thus fracturing, 
within both rocks and artificial substrates. The typical plot 
produced by a radar survey consists of diffraction curves, 
in which the curves corresponded, in this case, to the pipes 
buried metres below ground level. Any continuous reflec-
tions obviously refer to continuous reflectors (transitions 
between beds of rock and discontinuities). The tunnel sur-
veys were performed using a railway wagon, fitted with a 
swinging system on which a telescopic rod could be rotated 
across the track direction. The antenna was mounted on 
the end of the rod on a rotating support which enabled it to 
be positioned parallel to the surface for surveying. The rail-
way wagon travel speed was kept very low and as constant 
as possible, to enable optimal data sampling.

Through processing of the profile, it was possible to obtain:

- the thickness of the lining (to the edge of the extrados);
- the thickness of the deteriorated portion of lining;
- the conditions of the soil/rock behind the masonry;
- identification of any anomalies.
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Key images of the work produced
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Figure no.1 - Sidewall of even track,
km 45+907 - km 45+947

Figure no.2 - Crown of even track
km 45+987 - km 46+023
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