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A recovery-based a-posteriori error estimator for the stable generalized finite element method
(SGFEM) [1, 2] is hereby presented aiming to assess the accuracy of this method towards
polynomial enrichments. The SGFEM proposes, basically, a modification of the enrichments
used in the GFEM [3, 4] seeking to improve the conditioning of the stiffness matrix. The
linear dependences introduced by the polynomial enrichments decrease the conditioning of
the system matrix, therefore justifying the choice by the SGFEM. The proposed estimator for
the SGFEM is result of an extension to this method of the superconvergent patch recovery
(SPR) technique [5, 6], which is widely used in the evaluation of recovered stress fields from
the conventional finite element solutions. In this estimator the interpolation polynomials for
recovered stress fields defined in each cloud (set of elements sharing the same node) are
identified from superconvergent point values, by using the singular value decomposition
(SVD) strategy [7]. The number of these points, which are coincident with the quadrature
integration points, is defined on the basis of the degree of the complete polynomial
approximation for the local field of enriched displacements. Due to the resulting combination
between SPR and SVD techniques, the estimator is denoted as SPR/SVD. In the last step of
the recovering procedure the partition of unity concept is explored to compute the values for
recovered stresses at points in the domain overlapped by more than one cloud. In order to
assess aspects such as efficiency and computational performance, the error energy norms
obtained with the estimator and with the analytic solution are compared. Related to this aim,
two benchmark problems are considered, both discretized by two-dimensional meshes.
Finally, the global effectivity index is addressed, and based on it a brief comparison between
GFEM and SGFEM is presented.
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