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Abstract

Electromechanical properties of piezoelectric cement sensors were explored to provide
load —voltage relation that can apply to RC structural health monitoring. Cement sensors is
composites of lead zirconate titanate (PZT) as the inclusion and cement as the matrix with
equal volume fraction, and that was polarized by 1.5kV/mm electric field to induce
piezoelectric properties. Three loads, 100N, 200N and 300N, corresponding to its frequency
1Hz, 2Hz and 4Hz in turn, are applied to cement sensors. The experimental data were
compared with the counterpart of PZT ceramic sensor. Experimental results show that output
voltage of cement sensor and PZT ceramic sensor increase with increasing loads. However,
output voltage of cement sensor does not significantly grow trend as frequencies change.
\oltage response for cement sensor is lower than that for PZT sensor at the same loading, but
no amplifier is needed as cement sensor was applied to concrete structures. Voltage response
of cement sensor is near linear in the range of 200N and 300N, and this leads to suitable for
concrete structures in use, compared with PZT sensors. Due to low growth trend of voltage
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response as frequencies increase, cement sensor displays superior properties for using RC
structures with low frequency vibration.

Keywords: piezoelectric properties, cement sensor, structural monitoring, concrete
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