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Structural Damage Identification Based on
Modal Strain Energy and Membership Function

GUO Hui-yong'*, WANG Zhi-hua'*

1. School of Civil Engineering s Chongqing University , Chongqging 400045 , China ;
2. Key Laboratory of New Technology for Construction of Cities in Mountain Area ,

Ministry of Education Chongqing University s Chongqing 400045 , China

Abstract: The results of damage detection are often uncertain due to measurement noise. In order to solve
this problem, a damage detection method based on modal strain energy and membership function is presen-
ted in this paper. First, the basic theory and numerical characteristics of cloud model are described. Then,
the modal strain energy dissipation ratio index (MSEDRI) and the modal strain energy equivalence index
(MSEED are analyzed, and the two indexes are considered as identification dynamic parameters. Finally, a
backward cloud generator and the numerical characteristic estimation of the cloud model are analyzed, and
a strain energy membership cloud (SEMC) method based on modal strain energy and membership function
is proposed. Random test data are generated using the Udwadia method, and multiple measurement uncer-
tain data are used to identify structural damage. The simulation results indicate that the proposed SEMC
method can solve the uncertain damage problem, and the identification results of the SEMC method are
obviously better than those of both modal strain energy dissipation ratio index and modal strain energy e-
quivalence index.

Key words: damage detection; cloud model; degree of membership function; noise; strain energy
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