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A MESH-FREE METHOD BASED ON LINEAR COMPLEMENTARY MODEL
FOR GRADIENT PLASTICITY CONTINUUM Y

Zhang Junbo Li Xikui?)
(The State Key Laboratory for Structural Analysis of Industrial Equipment, Dalian University of Technology,
Dalian 116024, China)

Abstract A numerical method attributed to a solution procedure of linear complementary problem (LCP) for
gradient plasticity continuum is proposed. With the mesh-free method based on moving least-square approxima-
tion (MLS) procedure, the displacements and plastic multiplier taken as primary field variables are interpolated
in terms of their discretized counterparts defined at the nodal points and the integration points, respectively.
The weak form of the equilibrium equation along with the non-local constitutive equation and the non-local
yield criterion locally enforced at each integration point are combined to mathematically educe a normal form
of LCP solved by means of Lexico-Lemke algorithm. An iterative procedure based on the Newton-Raphson
method is developed with no need of consistent tangent elasto-plastic modulus matrix to be derived while still
retaining the second convergence rate for the solution of the boundary problem of gradient plasticity continuum.
The numerical results for one and two dimensional examples demonstrate the validity of the proposed method

in dealing with the numerical solution of the strain localization problem due to strain softening.

Key words gradient plasticity, mesh-free method, linear complementary problem, strain softening, strain

localization
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