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Abstract: Moisture inside civil engineering structures may contribute to the acceleration of deterioration. Therefore,
understanding the internal moisture distribution of such structures is essential for estimating areas susceptible to deterioration.
In this study, to enable nondestructive areal measurement of moisture content inside structures, we improved the method for
estimating electromagnetic wave propagation velocity and established a highly accurate conversion between relative
permittivity and moisture content. The results demonstrate that ground-penetrating radar can be used to estimate moisture
content inside structures areally and with high accuracy, enabling monitoring surveys of moisture content distributions for the

diagnosis of deteriorated areas.

Keywords: Moisture content, Water content, Dielectric constant, Permittivity, Concrete, Velocity of
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