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Analysis and solution of cable supporting stiffness coefficient

of multi-span cable-stayed bridges

L1 Zhong-san, LEI Jun-qing
(School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: In order to study thoroughly the low rigidity of multi-span cable-stayed bridges, this
paper derived an analytic formula of cable-stayed bridges cable elastic support rigidity coefficient
under unit load based on the structure features of the multi-span cable-stayed bridge and
conducted parameter sensitivity analysis on it. This formula was verified by an example and was
applied to actual bridge vertica deflection calculation. These calculation results were compared
with those of Jiaxing—Shaoxing six pylons cable-stayed bridge based on finite element
calculation. The results show that the essence of low rigidity of multi-span cable-stayed bridge is
weak constraints of the middle pylon. The formula calculation accuracy is relatively high, and the
ratio of vertical deflection of beam under the unit load between the example and reference 8 counts
as 1. 02. The error is little when the deflection of Jiaxing—Shaoxing bridge is calculated. The
formula can be applied to cable-stayed bridges with various number of towers and can be used on

the conceptual design and primary design of cable-stayed structure and make if efficient to
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compute the rigidity of cable-stayed bridge.

Key words: bridge engineering; multi-span cable-stayed bridge; cable support stiffness coeffi-

cient; elastic support continuous beam; rigidity; mathematical analysis; finite element method
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Fig. 1 Three-tower cable-stayed bridge into elastic

bearing beam model
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Fig. 2 Single cable model
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Fig. 3 Simplified model of the right main span
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Fig. 4 Simplified model of the left main span
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