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Crack location and depth identification in Timoshenko beam
using wavelet-based neural network

Abstract

Identification of a crack is a solution of an inverse problem and deals with the determination of location and
depth of the crack. The natural frequencies and mode shapes of a structure change due to existence of the crack.
In this paper, the crack is modeled as a massless rotational spring. Using the Timoshenko beam theory and
applying the effect of the crack in the beam governing equation, the natural frequencies of the beam are
computed. In this paper, an inverse method as a nondestructive method, is presented for crack identification in
the Timoshenko beam, using a new neural network. This network is designed based on the wavelet functions
(Wave-net). The algorithm used in the training of the Wave-net is non-iterative; therefore, it is fast in the
network training. The necessary input data for training the Wave-net are the natural frequencies of the beam,
which are computed from analytical analysis. In this paper, crack identification is carried out for three cases. In
the first and second cases, only the location or the depth of the crack is considered to be unknown. In the third
case, the unknown parameters are both location and size. The obtained results show that error is less than 5
percent for crack detection using proposed Wave-net. Therefor the recommended method has high precision and
effectiveness.

Keywords: Crack identification, Timoshenko beam, Neural network, Wavelet, Inverse analysis



