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Effects of Initial Deflections on Bifurcation Buckling Characteristics
in a Long-Span Cable-Stayed Bridge under Variable Loading Condition
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In this paper, to apply the equivalent imperfection design method based on the elastic finite displacement
theory considering effects of the plastification, effects of introducing initial deflections of main girders in
Jong-span cable-stayed bridges are investigated. The initial deflections are similar to buckling eigen-
modes, and their scales are derived considering the reduction of load carrying capacity estimated by
simplified elasto-plastic finite displacement analyses. 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 of modes and scales of the initial
deflections on bifurcation buckling characteristics under variable loading conditions including
asymmetric live loads. From the results of analyses, the applicability of the equivalent imperfection
design method for long-span cable-stayed bridges can be indicated.
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