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ARRANGEMENTS IN CORE CONCRETE

(Reprinted from Joumal of Materials, Concrete Stmctures and Pavements,
No. 520, V-28, 1995)

Tirath M. PALLEWATTA Paulus IRAWAN Koichi MAEKAWA

The behavior of concrete confined by lateral reinforcement is evaluated using an experimental approach. The
primary objectives of the experimental study are to mechanically define the confinement effect of lateral
reinforcement layouts and to obtain reliable data for verification of a non-linear, three-dimensional concrete
constitutive law under the non-uniform stress fields produced in the confined concrete cores of column
members. A further aim is to identify the influence of detailing parameters on the confinement phenomena for
the purpose of developing and examining a behavior-oriented macro-model. A three-dimensional elasto-plastic
and continuum fracture model for concrete, which was originally developed in relation to uniform stress fields,
is verified at the structural member level, which the stress fields are not uniform. Idealized square concrete
cores confined only by closed square lateral steel ties are adopted in the study. The constitutive model is
examined in view of the confining stress induced by the lateral steel on the core concrete and the enhanced
strength and ductility of core concrete at the columns’ axial capacity. The verified range over which the
constitutive model remains valid is clarified under practical stress conditions. The effect of loading rate on the
plasticity evolution is also discussed.
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