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Analyses on Structural Damage Id entification
Based on Combined Parameters

TANG He-sheng'. XUE Song-tao"?, CHEN Rong', WANG Yuan-gong'
(1. Research Institute of Structural FEngineering and Disaster Reduction,
Tongji University, Shanghai 200092 P. R. China;
2. Department of Architecture, School of Science and Engineering,
Kinki University, Osaka, Japan)

Abstract. The relative sensitivities of structural dynamical parameters were analyzed using a directive
derivation method. The neural network is able to approximate arbitrary non-linear mapping relation-
ship so it is a powerful damage identification tool for undnown systems. A neural network based ap-
proach was presented for the structural damage detection. The combined parameters were presented
as the input vector of the neural network, which computed with the change rates of the severa former
natura frequencies (C), the change ratios of the frequencies (R ), and the assurance aiterions of
flexibilities (A ). Some numerical simulation examples, such as, cantilever and truss with different
damage extends and different damage locations were analyzed. The results indicate that the combined
parameters are more suitable for the input patterns of neural networks than the other parameters

alone.

Key words: damage detedion neural network combined parameter; flexibility



