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The present paper presents a  simple theory to perform an approximate computation of the stresses in slender  elasto-plastic and elasto-viscoplastic members subjected to variable transverse and axial loading. Theories  for inelastic beams found in the literature are restricted to very simple  hardening rules (generally a perfectly plastic behavior) which are not adequate to model  cyclic loadings. Although the proposed theory  is adequate for any kind of elasto-plastic and elasto-viscoplastic  constitutive equations with internal variables , a particular set of constitutive equations which accounts for the isotropic and kinematic hardening  induced by plastic deformations is considered in the presentation. No matter the non-linearity of the  evolution laws adopted for the kinematic  and isotropic hardening variables,  simple expressions are obtained  connecting the stress components  with the bending moment,  the shear force, the normal force and the plastic strains.  The theory allows a low cost analysis of the stresses and strains in many structural elements used in industrial applications. The usefulness of the proposed theory is checked  through the simulation  of a combination of axial and transversal  loading in   316 L  stainless steel bars at 600oC
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