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Experimental and Numerical Validation of the Technique for Concrete
Cure Monitoring Using Piezoelectric Admittance Measurements
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Abstract This paper presents a new technique for monitoring the concrete curing process using embedded
piezoelectric transducers via admittance measurements. When a piezoelectric transducer is embedded in a structure,
the electrical impedance (admittance) of the transducer is coupled with the mechanical impedance of the host
structure, which allows monitoring of the structural condition. In this study, the admittance signatures are used for
monitoring the concrete curing process. This new method is based on an admittance-based sensor diagnostic
process, in which the capacitance values of the piezoelectric transducers are dependent on the strength of the host
structure. We numerically and experimentally investigated the variations in capacitive value during the curing
process. The results demonstrate that there is a clear relationship between the concrete curing status and the slope,
this indicates that the proposed method could be efficiently used for monitoring the curing status of a concrete

structure.
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Table 1 Concrete mix proportions

Cement  Water

Specimen (ka/m®)  (kg/md) w/c falc calc
450 200 0.4 130 255

B 400 200 0.5 1.50 291
300 200 0.6 1.7 3.48

Fig. 1 Experiment setup
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