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Tab.1 Main performance parameters of piezoelectric ceramics
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Fig.4 Compositions of monitoring specimen of compactness of prestressing duct in concrete
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Tab. 2 Worksheet of compactness index
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Experimental Study of Prestressed Bellows Compactness
Based on Electro-Mechanical Impedance (EMI) Method

JIANG Tian-yong, PENG Zhong, LUO Zhou-tao, ZHENG Jun-bo

(College of Civil Engineering and Architecture, Changsha University of Science and Technology, Changsha 410114, Hunan, China)

Abstract: In order to solve the problem that is the slurry in prestressed bellows dense enough, a new
method is proposed in this paper to detect the compactness of prestressed bellows, based on electro-
mechanical impedance method. Adopting structure health monitoring principle of piezoelectric
impedance method, the root mean square deviation (RMSD) is defined as index describing the
compactness of slurry in prestressed bellows. The electro-mechanical impedance was measured by
using piezoelectric ceramic transducers (PCT), which are mounted on bellows bottom, and smart
aggregates (SA), which are embedded into the bellows. The variation of frequency spectrum curves of
electrical resistance real part and imaginary part was studied under the condition of grouting in 0%, in
50% and in 90% respectively, and was compared with that of grouting in 100%. Conclusion is that
the compactness index RMSD decreases with the increase of prestressed bellows density. Above
results verily the validity of Electro-mechanical impedance method in bellows compactness detection.

Keywords: piezoelectric ceramic; electro-mechanical impedance method; bellows; compactness index



