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Abstract

This paper present structural damage detection using various method of metaheuristic optimization algorithms and
modal strain energy damage index. Optimization algorithms that uses in this paper are particle swarm optimization
(PSO), harmony search algorithm (HS), cuckoo search (CS) and gravitational search algorithm (GSA). Static responses
and dynamic characteristics of structure will change due to damages dependent on both the damage location and the
damage severity. In this study, by using modal strain energy of structural elements as damage index, severity and
location of damage in structure is detected. The difference between damage index of real structure and hypothesis
structure define as objective function of optimization algorithms. Proposed method is implemented on truss structure.
Results shows that optimization algorithms detect location and severity of damage with high accuracy. Furthermore, CS
algorithm show better results in comparison with other optimization algorithms that are used in this research.
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