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Cable Force Optimization of Low-tower Cable-stayed
Bridges Based on Genetic Algorithm

ZHANG Wenbin
( Guangdong Guanyue Highway and Bridge Co., Ltd., Guangzhou 511400, Guangdong , China)

Abstract; A reasonable cable force configuration in the completed state is crucial for cable-stayed bridges. To
efficiently achieve an optimized completion state for low-tower cable-stayed bridges, a cable force optimization method
based on a genetic algorithm ( GA) and influence matrix is proposed. The optimization objective is to minimize the
total bending strain energy of the main girder and pylon under the ten-year permanent load after bridge completion. A
finite element model of a representative low-tower cable-stayed bridge is developed using Midas for numerical analysis.
The results show that, compared with traditional optimization methods, the GA-based approach provides improved
outcomes. Under ten-year permanent loading, the internal force distribution of the girder is more uniform, negative
bending moments at the central pier and mid-span are significantly reduced, and the base moment of the pylon is greatly
decreased. Under short-term load combinations, the compressive stress reserves in the upper and lower decks of the
main girder are sufficient and closely matched. The overall bridge structure meets the requirements of a reasonable
completed state.
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