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EFFECTS ON BIFURCATION BUCKLING CHARACTERISTICS
OF INITIAL DEFLECTIONS OF MAIN GIRDER IN A LONG-SPAN CABLE-STAYED BRIDGE
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In this paper, the analytical technique for introducing initial deflections of main girders in cable-stayed
bridges is proposed to apply the equivalent imperfection design method on the basis of the elastic finite
displacement theory. The initial deflections, which are similar to buckling eigen-modes, correspond to
fabrication errors, and include effects of not only residual stresses but also plastic deformations.
Moreover, using a cable-stayed bridge with the center span length of 1,000m, finite displacement
analyses with searching singular points and linearized eigen-value analyses are employed in order to
investigate effects on bifurcation buckling characteristics of modes and scales of the initial deflections.
From the results of analyses, useful data can be derived to the equivalent imperfection design method at

the ultimate limit state.

Key Words: long-span cable-stayed bridge, finite displacement analysis,
buckling eigen-value amalysis, initial deflection, singular point, buckling mode
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