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Estimation of Shape of Voids behind Concrete Tunnel Linings using

Microwave Polarization Radar

g o
Park, Seck Kyun

ABSTRACT

The presence of voids behind tunnel linings results in their deterioration. One proposed method
of effectively detecting such voids by non-destructive means is radar. This research is devoted to
quantitatively evaluating the efficienéy of such non-destructive tests with radar. As a foundation
to this ongoing research, which aims to acquire directional information and estimate the shape of
specific voids using radar of three-dipole antenna type, an investigation of microwave polarization
methods is carried out with various void orientations and void geometries. As the results, it is
clarified that the response of microwave polarization modes depends on void geometry and thus
there is a possibility of identifying the geometry and orientation of specific voids using radar of

three-dipole antenna type.
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Fig. 1 Microwave polarization mode
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Fig. 2 Scheme of three-dipole antenna element
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Fig. 3 Transformation to new coordinate system
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Fig. 4 Shape discrimination factors for objects (voids) by transformation of microwave polarization mode
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Fig.7 Experimental conditions
for detecting voids of
rectangular for (non-linear and
non-co-axial  type)  under
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Fig.5 Experimental conditions for detecting voids of square plane plane form (co-axial type)
form (co-axial type) under non-reinforced concrete slab under polyurethane sheet
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