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ABSTRACT 

 
 

A Hemivariational Approach for Plasticity: 
Hysteric Cycles, Fatigue and Application to Granular Micromechanics 

 
In this presentation we report a new framework for plasticity, that was developed in [A] for the 1D axial 
case. It is based on a hemivariational procedure, similar to that developed in damage mechanics in 
[B], where a damage variable is assumed to have a mono lateral behaviour by imposing positive sign 
of damage velocity. In order to do this, the plastic displacement of an elasto-plastic spring is 
decomposed with the difference of two accumulation variables, having the same mono lateral 
property of the damage in [B]. We show, in this hemivariational approach, the derivation of the 
phenomenology of standard perfect plasticity, of linear (see e.g. [C]) and isotropic hardening. Besides, 
by insertion of proper coupling between damage and plastic variables, also the derivation of fatigue’s 
effect, with the inclusion of the Wholer diagram, is possible. We end this first part with the derivation 
of a 1D elasto-plastic Euler-Bernoulli beam. 3D generalization is not easy with this approach. 
However, in granular micromechanics the pair interaction is of the same nature of those springs 
developed in the first part of the presentation. Thus, in the second part, we will derive it according to 
[D]. Finally, we will show applications in geotechnics [E] and in ultra high performance fiber-reinforced 
concrete (uhp frc) [F]. 
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