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Development of Vibro-Radar with Electromagnetic Pulse for Deterioration
Diagnosis Application of Rebar Vibration Spectroscopy
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In this study, an Quadrature Doppler radar displacement measurement system
was developed to measure the broadband vibration response of steel inside concrete vibrated by
electromagnetic pulses, enabling nondestructive measurement of steel vibration at a depth of
approximately 8 cm. As examples of applications to deteriorated concrete, we were able to measure
the first-order deflection vibration of the steel material, which is specific to the unfilled case,
in the evaluation of grouting of PC sheathing. Furthermore, as a result of the application to the
evaluation of rebar corrosion, a pulse-shaped vibration peak was observed in the corroded area by
scanning the vibration response just above the rebar, suggesting that the peak value is proportional

to the amount of black rust. This research is the first attempt in the world and is considered to
be an extremely significant achievement toward the development of a nondestructive quantitative
evaluation method for rebar corrosion.
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