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Abstract : Structural damage identification methodologies constitute a critical component of structural health
monitoring (SHM) systems and represent an essential aspect in ensuring the safety of engineering
structures. This paper aims to systematically review the fundamental principles and technical approaches
in structural damage identification, providing a comprehensive examination of various methodologies
including those based on natural frequencies, mode shapes, modal parameters, and intelligent algorithms.
The work presents a systematic comparative analysis of these techniques, evaluating their respective
advantages, limitations, and applicable domains. Furthermore, this study explores future development
trajectories in damage identification technologies, with particular emphasis on the integration of emerging
technologies and innovative methodologies to drive continuous advancement in this field. By examining
potential synergies between conventional approaches and cutting—edge solutions such as Al-driven
techniques and advanced sensor technologies, this review seeks to establish a framework for next—
generation damage identification systems. The findings presented herein are intended to serve as a
valuable reference for researchers in related disciplines and to foster collaborative innovation in the
development and practical implementation of structural damage identification technologies.
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