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COLLAPSE ANALYSIS OF HORIZONTALLY CURVED GRILLAGE GIRDERS
CONSIDERING SPREAD OF PLASTICITY
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This presented study analyzes elasto-plastic behavior of horizontally curved grillage girders with thin-
walled I-shaped cross sections. Stresses occurred in this thin-walled cross sections of curved grillage

girder are very complicated because warping torsion as well as bending moment and pure torsion acts on
the cross sections. For the analysis of overall structure of curved grillage girder, plastic hinge method
which neglects effects of spread of plasticity was generally used and several yield criteria were given in
the past studies. In this analysis, the plastic hinge method is modified and improved to take account of
distribution of stress and spread of plasticity withont finite element meshes. Moreover, interaction curves
of elasto-plastic state are obtained newly for the I-shaped cross section girders. By some experimental
results, it is confirmed that the spread of plasticity is valid in the presented analysis. From this analytical
method, the plastic collapse behavior and spreading condition of plasticity are obtained by several

numerical examples of curved grillage girders.
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