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SYNOPSIS

Material-nonlinear three-dimensional finite element analyses were conducted for laterally
confined reinforced concrete columns under axial compression. An elasto-plastic and
continuum fracture model served to investigate the mechanism of confinement by steel casing
and steel ties or hoops on strength gain and the whole inelasticity of the members. This paper
describes two failure modes. One is where the whole lateral steel yields when the reinforced
concrete section reaches its ultimate capacity. The other corresponds to the case where some
part of the lateral steel remains elastic in the ultimate condition of reinforced concrete columns.
A circular casing was found to exhibit the fonner mode of failure in any case, and the strength
gain of the confined concrete is proportional to the volume of steel. On the other hand, square
casing with a larger amount of steel was proved to come up with the latter mode of failure, and
lateral stress arising in confined concrete was found not to be proportional to the amount of
lateral steel. Unifonnity of confinement stress and the induced damage were elucidated in
consideration of confinement efficiency by discretely distributed lateral steel ties and hoops.
The sectional averaged lateral stress in concrete, the minimum of which along the axis of
columns govems the capacity of the entire confined columns, was found to be affected by the
volumetric averaged lateral stress of the concrete as well as the spacing of the ties associated
with the uniformity of stress states. The spacing of lateral ties also influences the volumetric
averaged confinement of the concrete, which mathematically corresponds to the axial mean
value of sectional averaged confinement stress in each section.
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