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ABSTRACT. We devise and evaluate numerically a Hybrid High-Order (HHO) method for in-
cremental associative plasticity with small deformations. HHO methods have been introduced
in [5] for linear diffusion and in [4] for linear elasticity, and these methods have been bridged
in [3] to Hybridizable Discontinuous Galerkin methods and nonconforming Virtual Element
methods. In solid mechanics, HHO methods use as discrete unknowns piecewise polynomials of
order k£ > 1 on the mesh skeleton, together with cell-based polynomials that can be eliminated
locally by static condensation. HHO methods support polyhedral meshes with non-matching
interfaces, are free of volumetric locking, and, in the context of plasticity, the integration of the
behavior law is performed only at cell-based quadrature nodes. Moreover, the principle of vir-
tual work is satisfied locally with equilibrated tractions. Various two- and three-dimensional
test cases from the literature are presented including comparison against known solutions
and against results obtained with an industrial software using conforming and mixed finite
elements. Further insight on the present work can be found in [2]; HHO methods for hypere-
lasticity have been developed in [1].

Keywords: Associative Plasticity, Hybrid High-Order methods
Mathematics Subject Classifications (2010): 65N30, 65M60, 74505

REFERENCES

[1] M. Abbas, A. Ern, and N. Pignet. Hybrid High-Order methods for finite deformations of hyperelastic
materials. Comput. Mech., 62(4):909-928, 2018.

[2] M. Abbas, A. Ern, and N. Pignet. A Hybrid High-Order method for incremental associative plastic-
ity with small deformations. Comput. Methods Appl. Mech. Eng., to appear, 2018/19. Available at
https://hal.archives-ouvertes.fr/hal-01768411.

[3] B. Cockburn, D. A. Di Pietro, and A. Ern. Bridging the Hybrid High-Order and Hybridizable Discontinuous
Galerkin methods. ESAIM Math. Model. Numer. Anal., 50(3):635-650, 2016.

[4] D. A. Di Pietro and A. Ern. A Hybrid High-Order locking-free method for linear elasticity on general
meshes. Comput. Methods Appl. Mech. Engrg., 283:1-21, 2015.

[5] D. A. Di Pietro, A. Ern, and S. Lemaire. An arbitrary-order and compact-stencil discretization of diffusion
on general meshes based on local reconstruction operators. Comput. Methods Appl. Math., 14(4):461-472,
2014.

EDF R&D anp IMSIA, UMR EDF/CNRS/CEA/ENSTA 9219, FRANCE
FE-mail address: mickael .abbas@edf.fr

ENPC, UNIVERSITY PARIS-EST AND INRIA, FRANCE
E-mail address: alexandre.ern@enpc.fr

EDF R&D, IMSIA, UMR EDF/CNRS/CEA/ENSTA 9219, ENPC, UNIVERSITY PARIS-EST AND INRIA,
FRANCE
E-mail address: nicolas.pignet@enpc.fr



