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Structural damage identification based on modal strain
energy mean index and cloud model
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Abstract: In order to solve the uncertain damage problem caused by measurement noise, a damage
identification method based on modal strain energy mean index (MSEMI) and cloud model is presented.
First, structural modal strain energy and two kinds of damage indexes are analyzed. Considering that modal
strain energy dissipation ratio index (MSEDRI) and modal strain energy equivalence index (MSEEI) are
complementary, a MSEMI is proposed through the mean value method. Then, some basic theories of cloud
model are introduced, and numerical characteristic estimation, cloud processing algorithm and certainty
function are analyzed. Finally, the damage identification method based on MSEMI and cloud model is
presented to solve the uncertain damage problem. Simulation results show that the identification results of
the proposed MSEMI are better than those from both MSEDRI and MSEEI, and the damage identification
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method based on MSEMI and cloud model can solve the uncertain damage problem caused by measurement

noise.

Keywords: damage identification; cloud model; mean index; strain energy; certainty fucntion
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Fig. 2 Identification results of three kinds of indexes

when damages occur in the 6th and 23rd elements
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