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Automatic Cable Force Adjustment for Cable
Stayed Bridge Based on Influence Matrix and
Particle Swarm Optimization Algorithm
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(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract. The paper presents an influence matrix and particle
swarm intelligence optimization algorithm-based cable force
adjustment computing algorithm to realize the automatic cable
force adjustment for the cable-stayed bridge structural analysis
or construction observation computing tasks. The cable force
adjustment is modeled as an auto resolution space searching
process to replace the tautological manual tentative
calculation. The programs are developed and applied to the
cable-stayed bridge, and the result shows that in most cases,
a rational resolution for cable force collection can be obtained
handily and promptly without any manual interventions. And
in all cases, the relative errors are controlled to be within
2% . The proposed method is expected to provide an efficient
resolution or guideline for structural finite element method
(FEM) analysis and construction observation computing on
cable-stayed bridge.
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Fig.1 Simplified completion state model of cable stayed
bridge
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Fig.4 A case study for cable stayed bridge in

Guangdong Province, China
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