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Fig.1 Schematic diagram of three systems of cable-stayed bridge
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Fig.2 The mechanical model of cable-stayed bridge
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(a) The model with semi-floating side towers and rigid-frame middle towers
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(b) The model with floating side towers and rigid-frame middle towers
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Fig4 The dynamic multi-beam model with discrete springs
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Table 1 ~ The first five frequencies of Chishi cable-stayed bridge

Mode No. 1 2 3 4 5
Ansys/Hz 0.232 0.255 0.309 0.407 0.522
Field test/Hz 0.296 0.348 0.427 0.538 0.586
Proposed theory/Hz 0.253 0.264 0.318 0.501 0.532
Errors between the results obtained by Ansys and proposed theory/% 8.300 3.410 2.830 18.760 1.880
Errors between the results of field test and theory/% 14.530 24.140 25.530 6.880 9.220
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Fig. 5 The first two mode shapes of Chishi cable-stayed bridge
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DYNAMIC THEORY FOR EVALUATION ON VERTICAL
BENDING STIFFNESS OF MULTI-TOWER CABLE-STAYED
BRIDGE WITH HYBRID SYSTEM *

Su Xiaoyang Kang Houjun' Cong Yunyue
(College of Civil Engineering , Hunan University , Changsha , 410082)

Abstract Based on the configuration and mechanical characteristics of the cable-stayed bridge, a dynamic multi-beam
dynamic model with discrete springs is proposed for evaluating the in-plane vertical bending stiffness of the multi-tower
cable-stayed bridge with hybrid system. First, based on the relevant achievements of our group, the treatment methods
of cable-stayed bridges with different systems by transfer matrix method are introduced. Then, by using the continuity
and boundary conditions, the basic theory for the evaluation on the vertical bending stiffness of the multi-tower cable-
stayed bridge with hybrid system is established. Finally, taking the Chishi bridge as an example, the corresponding fi-
nite element model is established and the frequencies calculated by the method in this paper are compared with those by
the finite element method and field measurement. The results show that the method in this paper is feasible and can be

used for the evaluation of the vertical bending stiffness in the multi-tower cable-stayed bridge with hybrid system.

Key words hybrid system, cable-stayed bridge, vertical bending stiffness, transfer matrix method, eigenvalue
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