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Research on Secondary Optimization Method of Cable
Force for Extradosed Cable-stayed Bridges Based on
Influence Matrix
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Architecture and Engineering , Huangshan University , Huangshan, China,245041)

Abstract;In order to solve the problem of cable force optimization for extradosed cable-stayed
bridges, a practical cable force optimization method was proposed to provide reference for the
optimization design of the same type of bridges. In this paper, the method of secondary
optimization of cable force was adopted according to the principle of influence matrix, the
minimum bending energy of the whole structure was taken as the goal,and the bending moment
and displacement were taken as the constraint condition to obtain the initial optimization cable
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force. And, the method of secondary optimization of cable force was adopted according to the
principle of influence matrix ,the minimum bending energy of the whole structure was taken as the
goal,,and the bending moment and displacement were taken as the constraint condition to obtain
the initial optimization cable force. Subsequently , the ideal finished bridges was taken as the control
target and the linear interpolation method was used to carry out the forward iteration calculation to
obtain the second optimization cable force. Finally, a passenger special bridge was taken as the
example and the secondary optimization calculation of cable force was carried out by using Finife
element soft. It can be seen that the overall deflection, internal force and stress of extradosed cable-
stayed bridges under the constant load or main + additional force all have a certain amount of
reduction after optimization. At the same time ,the overall structure of bridges is closer to the ideal
bridge state. The cable force calculated by the method combined with the influence matrix method
and the linear interpolation method is more uniform, and the structure state more satisfies the
design and construction requirements.

Key words ; extradosed cable-stayed bridge ; ideal completed bridge ; influential matrix ; stay cable

tension optimization ;finite element analysis
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Fig.1 Overview of the extradosed cable-stayed bridge
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Fig.3 Comparison between the cable force

before optimization and after optimization
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Fig. 5 Bending moment under the constant load before optimization and after optimization
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