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Abstract; The vertical bending stiffness assessment of the cable-stayed bridge has been a hot research
issue in the dynamics of bridge. Based on the mechanical characteristics of stay cable supporting deck, a
new evaluation method was proposed for the vertical bending stiffness of a floating single-tower cable-
stayed bridge. Firstly,a new dynamic model (i.e.,triple-beam with discrete springs) of the floating single-
tower cable-stayed bridge was proposed and its corresponding dynamics theory was derived. In the
proposed model, the stay cables were simplified as springs without mass and the single-tower was regarded
as an Euler-Bernoulli beam with consideration of axial force. At the same time, the deck was divided into
two segments at its intersection with tower, hence the deck was regarded as two Euler-Bernoulli beams.
The eigenvalue and eigenvector of the dynamic system were then solved by the transfer matrix method,
which was used for the evaluation of vertical stiffness of the floating single-tower cable-stayed bridge. Fi-

nally, the case study and its comparison with results obtained by the finite element method show that the e-
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valuation method proposed is of high precision and efficiency,and can be used for the calculation and stiff-

ness evaluation in engineering design.

Key words: cable-stayed bridge; vertical bending rigidity;evaluation; modeling; transfer matrix method
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Fig.1 Elevation sketch of complete state of

cable-stayed bridge
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Fig.3 The dynamic model of three beams
with discrete springs
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Tab.1 Comparison of natural frequency of the

cable stayed bridge in working state

PRA ANSYS i AR A X

FY MR /Hz  JE/s BIER/Hz o /s R22/%
1 0.819 84 1.219 8 0.838 1.1933 —2.22
2 1.308 8 0.764 1 1.330 9 0.751 4 —1.69
3 1.923 4 0.519 9 1.941 5 0.5151 —0.94
4 2.667 3 0.374 9 2.687 9 0.372 0 —0.77
5 3.183 4 0.314 1 3.206 6 0.3119 —0.73
6 4,152 2 0.240 8 4.300 4 0.2325 —3.57
7 4.865 8 0.205 5 4.906 8 0.203 8 —0.84
8 6.846 8 0.146 1 6.920 5 0.144 5 —1.08
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Tab.2 Comparison of natural frequency of the cable stayed

bridge in working state considering the gravity of tower

PR ANSYS & ik A HE I A Xt

e BR/He  JFMl/s 0 BIR/Hz o JAM/s R2E/ %
1 0.819 61 1.220 1 0.838 1.193 3 —2.24
2 1.308 7 0.764 1 1.330 9 0.7514 —1.70
3 1.923 3 0.519 9 1.941 5 0.5151 —0.95
1 2.665 5 0.375 2 2.687 9 0.3720 —0.84
5 3.183 3 0.314 1 3.206 6 0.3119 —0.73
6 4.149 7 0.241 0 4.300 4 0.2325 —3.63
7 4.865 8 0.205 5 4.906 8 0.203 8 —0.84
8 6.846 8 0.146 1 6.920 5 0.144 5 —1.08
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