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Fig.3 Three EMI spectra for concrete specimen during curing
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Fig. 6 Plots of experimental and equivalent mechanical impedance
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Monitoring for Elastic Modulus of Concrete Based on
Equivalent Structural Parameters

GUO Zhi-gang', SUN Zhi*

(1. School of Railway Transportation, Shanghai Institute of Technology, Shanghai 201418, China;

2. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: An experimental study to monitoring elastic modulus of concrete during curing process was presented based on
piezoelectric impedance method. The piezoceramic (PZT) patch was attached on the concrete specimen to collect the mo-
nitoring signal. The electro-mechanical admittance spectra of surface bonded PZT patch were collected using an impedance
analyzer by sweeping the frequency. Meanwhile, the elastic modulus of concrete was tested during curing process. The
resonant frequency and equivalent structural parameters were conducted for evaluating the change of elastic modulus in
concrete during curing process. A regression analysis was conducted to establish the empirical relationship between the
relative elastic modulus gain of concrete and equivalent structural parameters. The established empirical formula is used
for concrete elastic modulus monitoring via EMI spectra. The results tell that the piezoelectric impedance technique is a
practical and reliable nondestructive test method for concrete elastic modulus gain monitoring.

Keywords: piezoelectric impedance; piezoceramic; elastic modulus; equivalent structural parameters; curve fit
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