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ABSTRACT

In this paper, a method for identifying the location and extent of a damage in a structure using
residual forces was presented. Element stiffness matrix reduction parameters in a finite element
model were used to describe the damaged structure mathematically. The element stiffness matrix
reduction parameters were determined by minimizing a global error derived from dynamic residual
vectors, which were obtained by introducing a simulated experimental data into the eigenvalue
problem. Genetic algorithm was used to get the solution set of element stiffness reduction
parameters. The proposed scheme was verified using Euler—Bernoulli beam. The results were
presented in the form of tables and charts.
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Table 1 Comparison of the natural frequencies

Mode Natural frequency (Hz)
No. | Undamaged One element Two elements
model damaged model | damaged model
1 137.2 137.0 100.9
2 859.9 835.3 785.8
3 2,408.0 2208.5 1,820.8
Table 2 Comparison of the results
Undomaged | O emet | T S
Element model model model
No. (5be) (3be) (3be)
Ref. |Result| Ref. | Result| Ref. |Result
1 1 1 1 1 1 0.999
2 1 1 1 0.999 1 1
3 1 1 1 1 1 0.999
4 1 1 1 0.999 1 1
5 1 0.999 1 1 0.1 10099
6 1 1.003 1 0.999 1 1
7 1 0.995 1 1 1 0.999
8 1 1.007 1 0.999 1 1
9 1 0.991 1 1 1 0.999
10 1 1.011 1 0.999 1 1
11 1 0.988 1 0.999 1 0.999
12 1 1.012 | 0.400 { 0.400 { 0.4 | 0.400
13 1 0.986 1 1 1 1
14 1 1.021 1 1 1 1
15 1 0.922 1 1 1 0.999
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