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Damage identification using modal changes correction strategy and

sparse regularization

TAN Yingxuan , CHEN Yanmao , WANG Li, LU Zhongrong

School of Aeronautics and Astronautics , Sun Yat-sen University , Guangzhou 510006, China

Abstract: For structural damage identification, model errors brought by the simplification of shear
structure will often have bad effects on the result. To alleviate the errors, the modal measurement
changes correction strategy is proposed. And because of the sparsity of damage itself, sparse regulariza-
tion is invoked to solve the ill-posedness of damage identification that is an inverse problem. More-
over, in order to reduce the extra computational cost caused by sparse regularization, a new objective
function is established accordingly, and the alternate optimization method is used to get the solution.
The accuracy of the identification method present here are verified by identifying the SHM Benchmark
problem. Additionally, a significant advantage of the modal measurement changes correction strategy
has been shown. That is, only the number of floors is required to detect damage, which extremely suitable
for the damage identification of real multi-story buildings whose actual mass and stiffness are hard to
obtain.
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Table 1  Algorithm of damage identification
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