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Seismic Analysis of a 3-dimensional Cable-Stayed Bridge
with an Unsymmetric Girder Cross-section
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Abstract

In general, the cross-section of a girder of a bridge has only one axis of symmetry. Therefore,
lateral forces such as earthquake and wind may cause torsion coupled with lateral bending in
the gider. 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 have to be used in érder
to model the girder. Theoretical development and verification of the frame element used in this
study were made through a-previously presented paper®. In this paper, seismic analysis of a three
dimensional cable-stayed bridge considering the unsymmetry of the girder cross-section is performed
to investigate the coupled flexural-torsional behaviors.
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agl 2, 3-dimensional Cable-Stayed Bridge Model
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H 1. Section Properties

MEMBER Am) LmY  LmH  JmY)
PYLON 014 0087 0087 01
CABLE 0.051 - - -

IMAGINARY 100.  1000.  1000. 100
BEAM

H 2. Natural Frequencies

MODE UNSYM. * SYM. *
1 0.603 Y 0.603 Y
2 0.742 T 0.888 Y
3 0.888 Y 1.212 VA
4 1.233 ZT 1.645 P
5 1.591 T 1.648 P
6 1.645 P 1.988 Y
7 1.649 P 3.454 Y
8 1.988 Y 3.727 T
9 2480 T 3.956 Z

10 3.454 Y 4.005 Y
11 4.005 Y 5.103 A
12 4.070 Z 5.644 Y
13 5.103 A 7.755 Y
14 5.485 T 7.949 T
15 5.645 Y 8.211 Z
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