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On the treatment of boundary conditions in strain gradient plasticity
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Strain gradient plasticity theory requires microscopic boundary conditions regarding plastic strains for
boundary value problems. However, numerous studies in the literature have reported analyses conducted
without consideration of such microscopic boundary conditions. The present study quantitatively
examines differences between finite element solutions with and without consideration of microscopic
boundary conditions, employing a plastic flow localization problem.
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Fig. 1. Tensile problem of plane strain block with
geometrical imperfection and its finite element discretization ;
(a) Coarse mesh (10 X 30 element mesh) and (b) Fine mesh
(20 x 60 element mesh)
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(a) Coarse mesh
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Fig. 2. Deformed meshes and contours of equivalent plastic
strain with length scall [/hy = 0.1 at a macroscopic nominal
strain of 0.02: calculation results using method ESGVP with
coarse mesh(a) and fine mesh(b); ASGVP with coarse
mesh(c) and fine mesh(d).
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