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ON STRESS EVALUATION IN GALERKIN MESHFREE METHODS
WITH STABILIZED CONFORMING NODAL INTEGRATION

Dongdong Wang' Ling Li"? Canhui Zhang'
("Dep artment of Civil Engineering, Xiamen University, X iamen, 361005)
(?Guangdong Research I nstitute of Water Resources and H ydrop ower, Guangz hou, 510610)

Abstract Accurate stress computation is an essential step of the efficient Galerkin meshfree formula
tion with the stabilized conforming nodal integration (SCNI). In this work particular emphasis is placed on
the stress computations of SCNEbased Galerkin meshfree methods. T he requirement for variational consis-
tency of the SCNI formulation is discussed. It is shown that the discrete SCNI formulation is consistent in
the variational sense if a constant stress field based on the smoothing strain is employed in the nodal repre
sentative or smoothing domain. Subsequently three stress computation approaches, i. e., direct nodal
stress evaluation (DNS), consistent nodal stress evaluation (CNS), and consistent centroid stress evalua
tion ( CCS), are presented. It turns out that both CNS and CCS satisfy the condition of variational consis-
tence whereas DNS does not. A comprehensive numerical comparison of nodal strain energy error reveals
that the variational consistence does not necessarily lead to more accurate results, while the proposed CCS
approach is uniformly confirmed to yield the most favorable results.

Key words Galerkin meshfree method, stabilized conforming nodal integration, variational consis-

tence, stress evaluation



