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Optimization of cable tension of cable-stayed bridges based on
multi-objective particle swarm optimization algorithm

Zhang Yuping, Liu Xuesong, Li Chuanxi
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, P. R. China)

Abstract: To solve the problem of determining reasonable completion state and construction state in cable-
stayed bridge design and monitoring calculation, a cable force optimization method based on MOPSO
algorithm is proposed. This method adapts to multi-objective and multi-constraint cable force optimization
by adding external reserve set and optimizing update strategy based on PSO algorithm. Compared with the
single objective optimization method which has the limitation of single solution, MOPSO algorithm
considers more comprehensive factors. The Pareto optimal solution set obtained by MOPSO algorithm can
be further screened by decision makers based on experience. Python programming language and finite
element software are used to compile the optimization program based on this method. The sum of the

bending strain energy of the main tower and the main beam, and the sum of squares of longitudinal

W#s B #1:2019-05-22
E&BTHE:973 14 (20156CB057702) ; M p 48 H & T E1H - & ¥F By T B (16005) 5 5% N 45 T KB4 L Wit 4 ([2016 13013
—003)

EEB N KB (1976- ). 5 BIZER Mt B2 SEHF R EE M BF ST . E-mail . 2yp5032@163. com.

Received:2019-05-22

Foundation items: National Program on Key Basic Research Project of China (973 Program) (No. 2015CB057702);
Innovation platform of Education Department of Hunan Province ( No. 16005); Key Science and
Technology Program of Guizhou Province(No. [2016]3013-003)

Author brief: Zhang Yuping (1976- ). associate professor, PhD, main research interest: bridge structure, E-mail:

2yp5032@163. com.



108 N RC N A

% 42 %

displacement under dead load is taken as the objective function after the completion of the bridge. The

constraints are that the structure is in a safe state during the construction process and after the completion

of the bridge and the overall distribution of cable forces is uniform. The optimization results of engineering

examples show that the proposed method can quickly find the Pareto optimal solution set and select the

optimal solution. The stress of the structure is in the safe range, the main tower is reasonable in alignment,

and the overall distribution of cable forces is uniform. The method can be applied to determine the cable

force in completion and construction of cable-stayed bridge and the suspender force of girder and arch

combination bridge.

Keywords: cable-stayed bridge; optimization of cable tensions; particle swarm optimization algorithm;

multi-objective optimization; finite element
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