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Structural Damage Detection Based on High Frequency Electro-mechanical

Impedance Signatures and Artificial Neural Networks

YAN Wei, YUAN Li-li

( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: To ensure the safety and durability of the structures, a robust state monitoring technique is generally

employed to detect incipient damages in the structures. Based on the experiment, an investigation into damage

identification for thin steel beams is presented in this paper using electro-mechanical impedance (EMI)

signatures and artificial neural networks (ANNS). The impracticality of using full-size EMI data to feed ANNSs as

input is noted. The principal component analysis (PCA)-based is adopted for the measured EMI data for its

dimension reduction purposes. The compressed EMI data, represented by the principal components, are then

used as ANN input variables instead of the raw EMI data. It is shown that the identification results from the

proposed method agree fairly well with the experimental observations.

Key words: electro-mechanical impedance; artificial neural networks; principal component analysis; structural

health monitoring
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