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Ground-penetrating radar (GPR) is one of the most acknowledged and established non-destructive testing (NDT)
techniques within the context of the health monitoring and assessment of transportation infrastructures. GPR is
being increasingly used for the effective management of infrastructural assets as it weakens the case for using
other destructive monitoring methods, such as digging holes, and allows for rapid and reliable detection of many
causes of the subsurface damage. Thereby, its usage favours the optimisation of the economical expenditure for
the effective maintenance of great infrastructures as well as it improves the public safety by preventing or not
raising the risk of accidents.
GPR has been used in highway, railway and airfield engineering as well as for the monitoring of critical infras-
tructures, such as bridges and tunnels. It has found established use in the assessment of the geometric properties
of the subsurface, such as in the case of the evaluation of the pavement layer thicknesses, or the size of the rebars
in concrete-made structural components. Major physical-based investigations have been focused on the evaluation
of the moisture ingress in flexible road pavements and in concrete structures, as well as on the detection of the
rebars corrosion caused by the ingress of chloride. The majority of these parameters are evaluated using methods
of signal analysis and data processing based on the signal in the time domain.
The sophistication of the hardware and software of the GPR systems over the last few years as well as the recent
advances achieved in the research have contributed to raise the high potential of this non-destructive technique
and paved the way towards new application areas in transportation engineering. In particular, GPR is nowadays
finding major application when used with complementary non-destructive testing techniques, although it has still
proved to provide reliable results in various self-standing applications.
This work aims at presenting the recent advances and the new perspectives in the application of GPR to trans-
portation engineering. This study reports on new experimental-based and theoretical models for the assessment of
the physical (i.e. clay and water content in subgrade soils, railway ballast fouling) and the mechanical (i.e. the
Young’s modulus of elasticity) properties that are critical in maintaining the structural stability and the bearing
capacity of the major transport infrastructures, such as highways, railways and airfields.
With regard to the physical parameters, the electromagnetic behaviour related to the clay content in the load-
bearing layers of flexible pavements as well as in subgrade soils has been analysed and modelled in both dry and
wet conditions. Furthermore, it is discussed a new simulation-based methodology for the detection of the fouling
content in railway ballast. Concerning the mechanical parameters, experimental based methods are presented
for the assessment of the strength and deformation properties of the soils and the top-bounded layers of flexible
pavements.
Furthermore, unique case studies in terms of the methodology proposed, the survey planning and the site
procedures in rather complex operations, are discussed in the case of bridges and tunnels inspections.
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