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Study on the Influence of the Girder System on Stress of Hollow Deck

Arch Bridge with Medium or Small Spans

LI Yankun, YU Zhenhua, ZHANG Huijian, WU Haibin, TANG Yong
[Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China]

Abstract: The arch structure of the hollow deck arch bridge is usually composed of arch column and bridge deck system
(girder). Usually the simple-supported beam or continuous beam system is used for the girder. For different systems,
the joint function of the girder with the arch column and the arch ring is different. To study the influence of different
girder systems on the stress of the hollow deck arch bridge, taking a mid-span hollow deck steel structure three-arch
bridge in Shenzhen as an example, four different forms of girder system schemes are compared. And a full bridge
analysis model is established using MIDAS Civil 2023 V1.1 to compare and calculate the internal forces, displacements,
dynamic characteristics and overall stability of the bridge structure for different schemes. The research results indicate
that when the triple arrangement form of scheme I is adopted for the girder system, the girder stress is better, the
lateral displacement control of the main arch and the girder is relatively small, and the joint function of girder and arch
is stronger. The overall stability is good. But it is necessary to pay special attention to the stress situation of the lower
piers and columns of the girder.

Keywords: hollow deck arch bridge; medium-span or small-span arch bridge; girder system; finite element simulation;
structural stress calculation
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