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A Ductility Evaluation of Flexural Reinforced Concrete Columns Based on Loading History and Plastic Curvature
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A series cyclic loading tests of six reinforced concrete columns with the same size of cross section
were conducted, and the effects of loading history, diameter of longitudinal reinforcing bar and
vertical hoop spacing on ductility were studied. A plastic curvature was measured at the potential
plastic hinge zone so that the plastic deformation capacity be evaluated accurately in the test. The
skeleton curve of lateral strength-displacement relation for reinforced concrete columns was
idealized by an elasto- plastic bilinear model. Furthermore, the evaluation method of the ultimate
curvature/displacement was proposed based on loading test results. It is found from a comparison
with test results that the calculated ultimate displacements agree well with the observed ultimate
displacements when cover concrete initiates spalling-off due to buckling of longitudinal reinforcing
bars.

Key Words : reinforced concrete columns, cyclic loading tests, ductility evaluation, loading pattern effect

curvature distribution, equivalent plastic hinge length
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