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Modal Identification and Reliability Assessment of Rigid-Frame Arch

Bridge under Ambient Excitation

YANG Wanhui, PANG Wei, MA Chunjiang, LIU Shenghan, MA Jun
(China Northwest Municipal Engineering Design and Research Institute Co., Ltd., Lanzhou 730000, China)

Abstract: During the reconstruction and upgrading of an urban road project, the significant structural damage is
identified in a rigid-frame arch bridge. Taking the bridge as the object, the stochastic subspace method is used to carry
out the modal identification. Its dynamic performance is analyzed in conjunction with the spatial finite element method,
and based on the response surface method, the structural reliability is assessed. The results indicate that the measured
bridge frequencies are slightly lower than the theoretical finite element values, validating the effectiveness of modal
parameter identification and achieving a quantitative assessment of structural reliability. The research outcomes can
provide theoretical support for finite element model modification, reliability evaluation and maintenance reinforcement

of similar in-service bridges.
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