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Optimization Analysis of Cable Tensions of Dead Load State for
Cable-stayed Bridge with Steel Box Girder
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2. School of Civil Engineering and Mechanics, Lanzhou University, LLanzhou 730000, Gansu, China)

Abstract: Based on optimization theory, a mathematical model for constrained optimization of
cable tensions was established. Based on spatial finite element model of cable-stayed bridge, the
shape of dead load state was the objective function in this method. Unconstrained conjugate
gradient optimization algorithms were applied. Through means such as modifying the minor
objective function to constraint conditions, authors solved the optimization calculation of cable
tensions of dead load state. The method was applied to optimization calculation of cable tensions
of Hongdao Waterway Bridge which is a single pylon cable-stayed bridge with steel box girder and
two cable planes. The difference and practicability of some methods about adjustment of cable
tensions were compared by setting various objectives function. The results show that the primary
objectives in adjustment of cable tensions are different for various types of cable-stayed bridge.
The shape of dead load state is the primary objective in adjustment of cable tensions for cable-
stayed bridge with steel box girder. The optimization calculation method is simple, effective and
precise for computing shape of dead load state and it has high practical values.
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Fig. 1 Calculation Flow of Cable Tension

Adjustment Optimization
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Waterway Bridge(Unit:cm)
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Fig. 3 Spatial Finite Element Model
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Tab.1 Optimization of Stay Cable Tension MPa
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Fig.4 Moment and Line Shape of Main Girder
in Dead Load State
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Fig. 5 Line Shape of Main Girder of Main
Span in Dead Load State
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