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OPERATIONAL MODAL ANALYSIS FOR BRIDGE ENGINEERING
BASED ON THE DYNAMIC TRANSMISSIBILITY MEASUREMENTS

SUN Qian, YAN Wang-ji , REN Wei-xin

(School of Civil Engineering, Hefei University of Technology, Hefei, Anhui 230009, China)

Abstract: The dynamic transmissibility is equal to the ratios of mode shapes when approaching the system
poles. On the basis of the unique property, transmissibility matrix is formulated by combining vibration response
transmissibility functions under multiple vibration conditions, and the system poles are achieved by taking the
Singular Value Decomposition (SVD) for transmissibility matrix. The proposed method is further employed to
identify the mode shapes. The aim of this paper is to analyze its application to the modal parameters identification
of structures under natural excitation. A numerically simulated beam is used to investigate the robustness of the
method to harmonic excitations, and the result indicates that the method reduces the risk to identify the spurious
modes induced by the presence of harmonics. Furthermore, the ambient vibration test data of a real bridge is
adopted to extract the modal parameters. The field results are compared with those obtained from finite element
analysis, and stochastic subspace identification. It has shown that the technique is capable of identifying the modal
parameters of real bridges.
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Fig.1 Flowchart of transmissibility-based modal analysis
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Table 1 Identified modal frequencies of two cases
B i E BE T3 HE R PP
1 B e g 3.691 3.709 3.744
— — 5.000
2 B 14.765 14.844 14.804
3 33.247 33.106 33.122
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Table 2 Identified modal frequencies from different setups
RS L B el
1 2 3 4 5 6 7 8
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Table 3 Identified modal parameters and comparison with the

frequencies from SSI and finite element analysis
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