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Optimal Design of Swift-type Double-limb Arch Ribbed Bowstring Arch
Bridge
WAN Xiaoxia
(Zhejiang University Architectural Design and Research Institute Co., Ltd., Hangzhou 310000, China)

Abstract: A bridge is a four-span swift spatial bowstring arch bridge. Its span layout is 36 m+118 m+118 m+36 m=
308m. Its deck section width is 54.5 m. It is a steel girder steel arch structure. The arch rib of the main bridge is a
separate arch rib, and the plane of the outer arch rib and the surface of the suspension rod have a certain angle with the
vertical plane. To balance the bending moment outside the plane, the structure needs to be optimized in design.
Through the analysis of the overall force of the structure, the anchoring position of the suspension rods at the top of the
beam and the force distribution ratio between the inner and outer suspension rods are selected as variables for
optimization. The results show that if the structure permits, the tension point of the inner suspension rod shifts 600 mm

from the face of suspension rod to the center line of the road, and when the force distribution ratio of the inner arch

suspension rod increases by 10%, the stress of the arch rib is more favorable.

Keywords: bowstring arch bridge; separate arch rib; force distribution of suspension rod; bridge design
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