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5. Conclusion

This paper presents a thorough investigation of a vibration-based damage detection tech-
nique, which utilizes an efficient optimization algorithm in combination with acceleration 
responses-based objective function, to identify the location and severity of multiple dam-
ages in structures. Firstly, the damage detection problem is formulated as a standard 
optimization problem aiming to minimize an objective function for finding continuous 
damage variables. The objective function has been defined based on a vector containing 
acceleration responses extracted from a limited number of measuring points. The DEA 
as a global optimization algorithm is utilized to properly solve the optimization prob-
lem. In order to assess the competence of the proposed approach for structural damage 
detection, four illustrative examples are numerically tested. Up to 15% noise is added 
to numerical data to consider uncertainty, and a noise sensitivity study is conducted to 
investigate the noise robustness of the developed method. 
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