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SUMMARY

For the case of monotonic loading, simple hardening rules can be applied in order to des-
cribe plastic behaviour and in solving boundary-value problems. However, for varying loads,
or in particular for cyclic loading, more complex rules are necessary in order to simulate ma-
terial hardening and softening phenomena.

The first part of the paper is aimed at critical reviewing several approaches to desriptiption
of hardening: (i) Residual stress approach in which a simple yield surface is used but the com-
plex structure of residual stresses is accounted for; (ii) composite structure approach in which
a macroscopic element is regarded as a composition of numerous phases; (iii) steady cyclic
states for which a more simple theory can be constructed using a piecewise-finite description;
(iv) hardening and annealing in viscous materials. Asymptotic stability and fading memory ef-
fects play an important role in developing mathematical models.

The second part of the paper is devoted to a novel approach to brittle-plastic materials, such
as concrete, regarding them as hardening or softening and introducing proper state parameters.
The fracture process may be simulated by using a dilatancy function or an anisotropic cracking
parameter. Several examples illustrate the applicability of the discussed models in solving
boundary-value problems.








