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Analysis of Influence of Structural Parameters
on Dynamic and Static Characteristics of
Extradosed Cable-stayed Bridge
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Abstract ; In order to optimize the structural design parameters of low pylon cable-stayed bridge,
the influence of bridge structural parameters and structural system on dynamic and static
performance of the low pylon cable-stayed bridge was studied based on The Croumat Bridge.
ANSYS and Midas Civil software were used to establish three-dimensional dynamic and static
finite element models of the whole bridge. Based on the perturbation principle of sensitivity
analysis of structural parameters, sensitivity coefficients of static performance of key sections under
various parameters were studied. The influence of structural parameters on dynamic characteristics
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of low pylon cable-stayed bridge was studied by changing structural component stiffness and

structural system. The result show that the cable stiffness has little influence on the internal force

and dynamic characteristics. The supporting mode of pier beam has little influence on dynamic

characteristics , but has great influence on internal forces. When the stiffness of the main beam and

the pier are increased to 2. 744 times and 2. 125 times of the original stiffness, respectively, the

maximum difference between the natural frequencies of the same order reaches 22% . Low tower cable-

stayed bridge mainly presents the dynamic characteristics of beam bridge ; The flexural and torsional

performance of the main girder is greatly affected by the stiffness of the main girder and the pier.

Key words ; extradosed cable-stayed bridge; structural parameters; sensitivity analysis;igid rframe

system ;dynamic characteristics ; finite element model
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Table 1 Structural internal force calculation results
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Table 2 Comparison of the first five natural frequencies and modes of the finite element model
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Fig. 5 Sensitivity coefficient of structural displacement and stress under uniform heating load condition
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Fig. 6 Comparison of natural frequencies under

different supporting conditions
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Table 4 Comparison of natural vibration characteristics

under different main girder stiffness
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Table 5 Comparison of mode characteristics under

different tower stiffness
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Table 6 Comparison of mode characteristics under different cable stiffness
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Table 7 Comparison of vibration mode characteristics under different pier stiffness
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