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Fundamental Properties of Enhanced Three-node Triangular Elements
with Drilling and Strain Degrees of Freedom

ARFFIERAD,  ff A T2

Koshi Kimura and Yasuyuki Kanda

1) FRERRFFEE TP seRt (T903-0213 i b Hh SEER FE AT T 1, E-mail: k228423@eve.u-ryukyu.ac.jp)
2) BiERRF LA (T903-0213 il I FR AR PY AT T/ 1, E-mail: kanda@tec.u-ryukyu.ac.jp)

The rigid-plastic analysis or the large-deformation analysis consider the constant-volume condition as
material characteristics. A three-node triangular element with drilling and strain degrees of freedom
(GNTTi3) can apply selective reduced integration to avoid volumetric locking. However, the accuracy of
the hydrostatic stress of GNTTri3 is slightly lower than that of the quadratic triangular element. This paper
developed a quadratic GNTri3 element (GNTri3-2nd) for incompressible material analysis. We examined
the zero-energy mode of GNTri3-2nd and its analysis accuracy for a nearly incompressible material.
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Fig.2 Plane strain compression
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Fig. 3 Hydrostatic stress distribution of FEM-
2nd in diagonal division.
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Fig. 4 Hydrostatic stress distribution of GNTri3-1st
in diagonal division.
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Fig. 5 Hydrostatic stress distribution of GNTri3-2nd
in diagonal division.
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