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Damage Detection in Beam and Rod using Wave Propagation Method
with Spectral Finite Elements

M. S. Eskandarjuy and A. Baghlani”
Department of Civil and Environmental Engineering, Shiraz University of Technology

Abstract: In this paper, wave propagation method was applied to detect damage of structures. Spectral Finite Element Method
(SFEM) was used to analyze wave propagation in structures. Two types of structures i.e. rod and Euler-Bernoulli beam were
modelled using spectral elements. The advantage of spectral finite element over conventional Finite Element Method (FEM), in
wave propagation problems, is its accuracy and lower computational time. Two examples of rod and Euler-Bernoulli beam with
embeded concentrated mass were presented to illustrate the superiority of SFEM to FEM. Finally, a cracked beam was modeled
and analyzed using spectral finite elements and the location of the crack was determined using time history response of beam
structure.

Keywords: Wave Propagation in Structures, Damage Detection, Spectral Finite Element (FEM), Vibration of Beam.
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1. damage detection
2. wave propagation method
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3. conventional finite element method
4. high frequency problem
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5. spectral finite element method
6. dynamic stiffness matrix
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