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Development of high-performance general-purpose 10-node tetrahedral element
using smoothed finite element method
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The formulation of a high-performance smoothed finite element method (S-FEM)
for solving large deformation nearly incompressible problems accurately and robustly is studied. In
order to target real problems with complex geometry, the study was conducted on 10-node tetrahedral
(T10) meshes. The proposed method avoids shear locking by radially subdividing a T10 element into a
4-node tetrahedral (T4) meshes and applying the existing S-FEM within each element. Volume locking

and pressure checkerboarding were avoided by applying selective reduced integration with a constant

pressure at each T10 element. However, a new issue arose in which spatial oscillations occurred in
the deviatoric stress, and this issue remains unsolved to date.
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