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Finite element model updating of a long—span steel skybridge

ZHENG Yi-min'» SUN Hua-hua' » ZHAO Xin's» CHEN Wei'» ZHANG Rong-hai' » SHEN Xu-dong’
(1. Architectural Design & Research Institute; Tongji University, Shanghai 200092, China;
2.Headquarters of Hangzhou Citizen Center, Hangzhou 310000, China)

Abstract: Hanzhou Citizen Center is a complex connected tall building, in which six hexadic-towers are connected to each
other through six skybridges- The finite element model updating of the steel skybridge was conducted using the sensitivity-
based and Bayesian estimation updating methods- The relative error of the frequencies and Modal Assurance Criterion
(MAC) values of the modal shapes were firstly computed, then the dynamic characteristic differences between numerical
model and real structure were obtained by comparing the calculated modal parameters and the estimated modal parameters
through dynamic testing under the ambient excitation- The sensitivity matrix was constructed through differential
computation for modal parameters with respect to all selected structural parameters and then the insensitive parameters were
sieved- The parameter weighting matrix and response weighting matrix were obtained using the Bayesian estimation method-
Based on the confidence values of initial designed parameters, the allowable lower and upper bounds were applied for the
parameters values- The iterative updating procedure was conducted according to the convergence criterion From the updating
results, it is found that there was a good correlation between the dynamic characteristics of updated model and estimated
dynamic characteristics through dynamic testing- The updated model can then be used for vibration control:; response

prediction and condition assessment of the skybridge in future-

Key words: sensitivity analysis; finite element model updating: connected tall building; steel skybridge: Bayesian estimation
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