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Elasto-plastic finite displacement analysis of long-span cable-stayed bridges

including inelastic behavior of cables
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ABSTRACT: This paper presents elasto-plastic finite displacement analysis of long span cable-stayed
bridges, in which nelastic behavior of cables is taken into account. Based on this analysis, inelastic
behaviors of all main members such as the girder, towers and cables are taken into account simultaneously.
In this analysis, 4-node isoprametric elasto-plastic cable element is proposed. The inelastic behavior of an
inclined cable obtained by using the proposed element is compared with that by using truss elements. A
1400-meter cable-stayed bridge model is employed and the effect of the factor of safety of the cables on the
elasto-plastic behavior and ultimate strength of the bridge are studied. When the factor of safety of the
cable is relatively low, due to plastic behavior of the cables, the bending moment of the girder increases and
it affects the ultimate strength of the girder. On the contrary, when the factor of safety of the cable is higher,

the buckling of the girder is observed.
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