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Asynchronously measured bridge modal identification
based on stochastic subspace method

WANG Tao', REN Weixin'*, YANG Dong', HE Wenyu'
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Key Laboratory for Resilient In-

frastructures of Coastal Cities of Ministry of Education, Shenzhen University, Shenzhen 518060, China)

Abstract : In order to solve the problem of the inaccurate results of identified vibration modes caused by
asynchronous sampling at multiple measuring points during the testing of the modal parameters of en-
gineering structures, asynchronously measured bridge modal identification method based on stochastic
subspace method is proposed. The numerical error degree generated by asynchronous data in the anal-
ysis process is represented by the error function value, and the time corresponding to the minimum er-
ror function is taken as the estimated time delay, and the asynchronously measured response data is
corrected by this delay. Stochastic subspace method is used to identify the modal parameters of the
corrected data. The influence of asynchronous sampling at different measuring points of the bridge on
modal identification is discussed through finite element simulation and experimental verification re-
spectively, which verifies the accuracy and feasibility of the proposed time delay identification method.
Key words: time delay; stochastic subspace identification(SSI); modal identification; modal shape; a-
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