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A Parametric Study on Elasto-Plastic Behavior and Ultimate Strength of
Partially Earth-Anchored and Self-Anchored Cable-Stayed Bridges
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This paper presents the ultimate behavior and strength of super long span cable-stayed bridges
based on a 3D elasto-plastic finite displacement analysis. A partially earth-anchored cable-stayed
bridge model with a center span length of 1640-meters and a self-anchored cable-stayed bridge
model with a center span length of 1400-meters are dealt with, and the girder depth, plate
thickness of towers, existence of intermediate piers, live load conditions and residual stresses
are chosen as parameters. From this comparative study, the following interesting results are
obtained. (1) The differences of compressive residual stress distributions and girder depth have
little effect on the ultimate strength. (2) The increase of stiffness of the tower and the existence
of the intermediate pier makes the load-carrying capacity higher. (3) Partially earth-anchored
cable-stayed bridge has almost the same strength capacity as self-anchored bridge and is effective
to realize much longer cable-stayed bridge.
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