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Fig.3 Comparison of mode shapes identified result
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Tab. 2 Identified modal parameters
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Application study on Bayesian method in modal parameter identification
of the long-span cable-stayed bridge

YANG Chao-yong, MAO Jian-xiao, WANG Hao, ZHANG Yi-ming
(Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education, Southeast University,
Nanjing 211189, China)

Abstract: To investigate the uncertainty of modal parameters of the long-span cable-stayed bridge, the genetic algorithm is intro-
duced into the traditional fast Bayesian FFT (FBFFT) approach, and the asymptotic approximation with the assumption of high
signal-to-noise ratio is used to constrain the search space of parameters of genetic algorithm. Thus, a modal parameter identification
approach for the long-span bridge is developed. The recognition efficiency and accuracy of the proposed hybrid method are verified
by using the numerical simulation of a cantilever beam. The modal parameters of Sutong Bridge are identified using the proposed
method and according to the measured acceleration data. On that basis, the influence of bandwidth factor on the identification accu-
racy and the uncertainty of modal parameters are investigated. The characteristic of the posterior probability density function
(PDF) of modal parameters is analyzed. The results show that every modal parameter of the long-span cable-stayed bridge can be
identified effectively using the proposed method. The uncertainty of the identified frequencies and mode shapes is much lower than
that of identified damping ratios. By setting the bandwidth factor between 5 and 10, the balance of identification error and uncertain-

ty can be reached. The posterior PDF of identified modal parameters is highly consistent with the Gaussian PDF.
Key words: modal parameter identification ; long-span cable-stayed bridge ; uncertainty ; Bayesian approach; genetic algorithm

YEE BN BRI (1996—) , B il £ WFF A, HLiG : 151505363535 E-mail: yangchaoyong@seu.edu.cn,
BILEE: £ 15 (1980—), B, #8842, H3%:13739196535; E-mail: wanghaol980@seu.edu.cn.



