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Research on Improvement of Transverse Vibration and Stiffness for

the Arch Ribs of a Railway Tied Arch Bridge
WANG Fawu
( China Railway Shanghai Design Institute Group Co. , Ltd. , Shanghai 200070, China)
Abstract ; Tied arch bridges are featured by large vertical stiffness and low building height. As a result, it is widely used
for long-span railway bridges in China. The lateral stiffness of the single-line tied arch bridges is generally low, which
causes large lateral vibration on the arch ribs. The vibration of the arch ribs has a negative impact on the ribs themselves
and equipment installed on the ribs. However, the codes in China do not specify the lateral stiffness limits for the arch
ribs of the bridge. In this paper, the train-bridge coupling vibration analysis is used to reconstruct the resonance
phenomenon in the case of insufficient stiffness of the arch ribs. In order to avoid resonance responses, the lateral
stiffness of the arch rib is increased by the proposed K-shaped bracing for the ribs. Significantly reduction of the lateral
vibration on the arch ribs is obtained through this proposed design scheme. It is suggested that the reasonable design of
transverse stiffness of arch ribs should be paid attention to in similar projects, and the lateral vibration of arch ribs should
be paid attention to in the train-bridge coupling vibration analysis and field measurements.
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