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ABSTRACT : The task of plastic theory is twofold: first, to set up relationships between stress and strain that adequately
describe the observed plastic deformation of metals, and second, to develop techniques for using these relationships in studying
of the mechanics of metal forming processes. and the analysis and design of structures. One of the major problems in the theory
of plasticity is to describe the behavior of work-hardening materials in the plastic range for complex loading histories. This
can be achieved by formulating constitutive laws either in the integral or differential forms. To adequately predict the
response of steel members during cyclic loading, the hardening rule must account for the features of cyclic stress-strain
behavior. Neither of the basic isotropic and kinematic hardening rules is suitable for describing cyclic stress-strain
behavior, although a kinematic hardening rule describes the nearly linear portions of the stabilized hysteresis loops. There
is also a limited expansion of the vield surface as predicted by the isotropic hardening rule.

Strong ground motions or wind gusts affect the complex and nonproportional loading histories in the inelastic behavior of
structures rather than the proportional loading. Nonproportional loading is defined as externally applied forces on the structure,
with variable ratios during the entire loading history. This also includes the rate of time-dependency of the loads. For
nonproportional loading histories, unloading may take place along a chord instead of the radius of the load surface. In such cases,
the shape of the stress-strain curve has to be determined experimentally for all non-radial loading conditions.

The plasticity models including two surface models are surveyed based on a yield surface and a bound surface that
represent a state of maximum stress. This paper is concerned with the improvement of a plasticity models of the
two-surface type for structural steel. This is followed by an overview of plasticity models on structural steel. Finally the
need for further research is identified.
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