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ABSTRACT

For improving the incompatibility of acoustic impedance and deformation
between conventional piezoelectric sensors and concrete structures, piezoelectric
cement (0-3 type cement-based piezoelectric composites) has been fabricated as a
new piezoelectric sensor that applies to concrete structures, instead of PZT sensors
and smart aggregates. Piezoelectric cement (PP sensors) embedded in mortar and
concrete was conducted to monitor the strength development by measuring the
change of electromechanical impedance (EMI). PZT sensors is the counterpart of
the experiments. Results indicate that the piezoelectric cement is feasible to monitor
the strength-age relation of concrete materials. The range of 400 ~ 650 kHz is
effective to monitor the strength of concrete if the piezoelectric cement sensors were
used. The span of frequency for PP sensors is greater than that for PZT sensors
can benefit concrete structural health monitoring. The root-mean square deviation
(RMSD) of conductivity by using PP sensors can reflect the strength development
of concrete suitably. Piezoelectric cement containing 50 vol.% PZT is able to
promote the accuracy for monitoring the strength of concrete materials, comparing
with PZR sensors.
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