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Mechanical Performance and Optimal Design Analysis of Partially
Cable-stayed Bridge with CFST Fan-shaped Composite Tower

YUAN Huihui'?, CHEN Ruling', WU Qingxiong'*, YANG Heng’
(1. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350116, China;
2. Fujian Provincial Key Laboratory on Multi-Disasters Prevention and Mitigation in Civil Engineering, Fuzhou, Fujian 350116, China;
3. China Raiway Styuan Survey and Design Group Co. ,Lid. , Wuhan, Hubei 430063, China)

Abstract; The Anhai’ ao Bridge in Pingtan, Fujian Province was taken as the optimization object and the mechanical
performance of the full bridge was analyzed by using FEA method. The stress characteristics of the main girders, the
crossheams between the main girders, the main tower and the stay cables were discussed, and the structural optimiza-
tion measures were proposed based on the original design scheme. The results are as follows. The internal force of the
main girder of the partially cable-stayed bridge under vehicle load was about 10% lower than that of the conventional
continuous girder bridge. The overall mechanical performance of the separated double girder used in the original design
plan can be improved by setting the crossbeam connection, and the layout and reasonable size of the crosshbeams be-
tween the main girders were also recommended. In order to reduce the initial stress of the steel tube during the con-
struction phase and lower the center of gravity of the main tower, the optimal filling position of the core concrete was
recommended to be L/8 of the span above the straight section of the arch. The cable force change did not affect the
natural mode of the full bridge and the first-order natural frequency is 0. 81Hz. Under the design cable force, the ratio
of the vibration frequency of the cables to the natural frequency of the full bridge was between 0.90 and 1.10. There-
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fore, it is recommended to take appropriate vibration control measures to reduce possible resonance problems between

the cable and the full bridge.

Keywords: concrete-filled steel tube; fan-shaped composite tower ; mechanical performance; optimization analysis
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