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Three-dimensional Finite Element Harmonic Response of
a Cracked Smart Beam

WANG Wei, YAN Wei', LI Wan-chun
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: An electro-mechanical impedance (EMI) model is presented in this paper for structural health
monitoring purposes. The high-frequency EMI harmonic response of a cracked beam with surface bonded
piezoelectric patches is investigated by employing the three-dimensional finite element method (FEM). The
three-dimensional FEM model of the coupled structural system consisting of PZT patches, bonding layer and
cracked beam is established using the commercial software ANSYS. A comparison study with the mode
superposition method and experimental results is adopted to validate the effectivity and accuracy of the proposed
EMI model. Furthermore, the effects of finite element size, dynamic modes, crack depths and the thickness of
bonding layer on EMI signatures in the high frequency range are also discussed.

Key words. EMI; structural health monitoring; finite element model; cracked beam



