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Application of Elastic Support Assumption for Accuracy Improvement of Crack
Detection in Beams using Firefly Algorithm

A. Mirzabeigy"”, R. Madoliat?
! Msc Student, Mech. Eng., Young Researchers and Elite club, Islamic Azad Univ., Kermanshah, Iran.
2 Assoc. Prof., Mech. Eng., Iran University of Science and Technology, Tehran, Iran.

Abstract

In this work, the elastic support assumption is used for crack detection in beams. First, the beam model is
updated by assuming boundary conditions of the beams restrained by the rotational and translational springs.
The experimental modal data for the intact beams is considered as the input at this stage. An inverse problem
is used to determine the unknown values for the support springs. At the second stage, the developed model
for the beams at the first stage is employed. Crack detection is carried out using an inverse problem. The
natural frequencies of the cracked beams were considered as input at this stage, while the severity and
location of the crack are unknown. The inverse problems are solved using the firefly algorithm, which
showed a suitable convergence rate. The efficiency of the proposed method for single- and multiple-crack
detections in beams using the experimental data are compared with the other studies. The results obtained
indicate that the proposed method has a better accuracy regarding the crack severity and location detection.

Keywords: Cracked Beam; Restrained Ends; Inverse Problem; Analytical Solution; Firefly Algorithm.
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