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Decentralized He Control Method of Civil Structures
Considering Feedback Time - delay

QU Chunxu, HUO Linsheng, LI Hongnan
(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract

The civil engineering structure has the characteristic of large scale and complex structure. In the active feed-
back control of the structure, the large scale of the structure would lead to the big problem of the feedback time
— delay, which would affect and worsen the vibration response of the structure, and has an adverse effect on the
safety of the structure. To solve the above problems, we proposed the decentralized He control method. Be-
cause of the special block — diagonal patterns on decentralized controller matrices, there is no specific theory or
off the shelf software to solve the bilinear matrix inequality ( BMI) problem. So, we proposed a double homo-
topy method to solve the BMI problem in discrete time domain. The method approximates the BMI problem to a
series of linear matrix inequality (LMI) problems along two homotopic paths, and gradually deforms a central-
ized controller to a decentralized controller. The proposed method is validated numerically with a six — story
building example. The result shows that the proposed double homotopy method could reduce effectively the time
lag problem in the feedback control of the structure, and ensure the control effect.

Key words: decentralized control; bilinear matrix inequality; double homotopy; time delay; large scale

civil structures





