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Free Vibration Analysis of a 3-dimensional Cable-Stayed Bridge
with the Unsymmetric Girder Cross-section

2 8 9 - 3 s @
Kim, Chul Young - Chang, Sung Pil
Abstract

The lateral forces such as the earthquake and wind my cause the torsion to be coupled
with the lateral bending in the gider, the cross-section of wich has only one axis of symme-
try. This induces additional stresses especially in cables arranged in double-planes. Since
this effect cannot be considered by using the conventional frame elements, the stiffness and
the mass matrices of the geometrically nonlinear thin-walled frame element are developed
in this study to model the girder. The equivalent modulus of elasticity proposed by Ernst is
used for the cable elements. Verification of the present theory is made through a numerical
example. Then, the free vibration of a three dimensional cable-stayed bridge is analyzed to
study the coupled flexural-torsional behavior.
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NO. by FRIBERG Present Analysis by FRIBERG Present Analysis
1 31.80 31.80 2501 2501
2 63.76 63.77 61.28 61.31
3 1375 137.83 136.0 136.32
4 199.0 199.05 1924 19240
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