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ABSTRACT ARTICLE INFO
Engineering structures experience different conditions during their life time that Receive Date: 25 January 2020
may result in damages in some structural elements under these conditions. Beams Revise Date: 28 April 2020
are considered as the main components of building structures, bridges, and the Accept Date: 03 May 2020

most important parts of the industrial machinery therefore, it is important to

identify the various situations of occurred local damages. In this paper the steel
beam was modeled by the plain-ends of support conditions in the healthy and Keywords:

damaged states in the finite element software of ABAQUS and the static analysis Polynomial Regression
was performed by the influence of constant static load. The frequency analysis of Static Displacement

the steel beam was conducted without the influence of loading. Changes of fitting Mode Shape
curve coefficients of static displacements resulting from the polynomial Wavelet Transform
regression and also changes in the frequency values of the different modes of Damage Detection

healthy and damaged states confirm the damage of beam. In order to detect the
various failure situations, the difference of static displacements and also the
difference of the interpolated modes of healthy and damaged states analyzed
using the continuous and discrete wavelet transformations. The interpolated
details resulted from analyzing the continuous and discrete wavelet
transformations at the site of damages show the irregularities and perturbations
in the wavelet coefficients, such that the relative minimums and maximums of
jump in wavelet coefficients happened in all investigated states in the site of
damages. Also, results show the wavelet coefficients sensitivity at the site of each
damage independent of the wavelet coefficients sensitivity in other damaged sites
with different intensities. Also, the occurrence place of minimums and maximums
of wavelet coefficients coincide in a damaged situation with different intensities
(with approximately zero error).
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2 Continuous Wavelet Transform (CWT)
3 Discrete Wavelet Transform (DWT)

4 Details

> Approximations
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Damage Scenario
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MATLAB 33l 53 Lo 4 gare 5 ol slacdls slosge S5 5 Seibinl clo bl Jlss,3 1) ol
U = xlsread ('undamaged signal.xlsx");
D = xlsread ('damaged signal.xIsx");

asge I 5 o olulr (€S ooaSe (el (Siyg0 ¥ o5
x = linspace (0, L, numel (U (})); % L = Length of beam
Interpolation ="spline';
nl =2*numel (x (3));
xi = linspace (0, L, nl);
Ui = interp1(x, U, xi, Interpolation);
Di = interp1(x, D, xi, Interpolation);

¢ Cubic Spline Interpolation (CSI)
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Signal = Ui-Di;
(Sage s los iy 5l Lol culps gl o ¥ alf 4 aiS g atugn Soge O Jlasl :F o8
¢ = cwt (Signal, Scale, 'wname'); % wname = wavelet name
[cA cD] = dwt (Signal, 'wname'); % cD = Details

(& 4l Qlbid) 55 Job )0 ulrd @398 9 Srse culpd (oonSe (Ml (2lyg 0 10 o6
xx = linspace (0, L, numel (cD (3)));

n2 = 2*numel (xi (:)); n3 = 2*numel (xx ());

xii = linspace (0, L, n2); xxi = linspace (0, L, n3);

ci = interpl (xi, ¢, xii, Interpolation);

cDi = interpl (xx, cD, xxi, Interpolation);

figure; plot (xii, ci)

figure; plot (xxi, cDi)
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