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Six-node infinite element and its application
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Abstract: Formulas of infinite element with 6 nodes are presented; and an object-oriented geotechnical infinite element(IE)-finite

element(FE) coupling software based on Windows is designed by combining VC++ with Matlab. As its application, the stability of

underground excavation of a hydropower project in Yunnan Province is calculated by FEM and IE coupled with FE method; so that

the accuracy of formulas is proved. The analysis of the example shows that, when infinite or semi-infinite calculating zone is

involved in, the application of IE coupled with FE may eliminate “boundary effects” and raise the efficiency of calculation.
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Fig.1 Sketch of 6-node infinite element
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Fig.2 Calculation mesh of FEM
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Fig.3 Calculation mesh of underground excavation
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Table 1 FEM displacement results of keypoints

AFRBAL C5) AR5/ cm

E o

IS
1 2 3 4 5 6
IV 240 227 -190  -1.66 206  -1.55
2V 206  -193 218  -1.68  -146  -1.36
3V -130 -133 2103 -1.03 090  -0.79
4v 1.93 1.95 1.81 160  1.53 1.66
SH 395 402 -495 860 331 3.1l

6H -2.60 -3.29 -3.86 -5.39 -4.16 -2.31
7H -0.36 -0.84 -0.33 -0.38 -0.63 -0.77

8H 0.12 0.05 0.21 0.21 -0.10 -0.19
9H 0.27 0.60 0.52 0.39 0.09 0.82
10H 0.52 -0.11 -0.13 -0.09 0.03 -0.07
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Fig.4 Key points of being contrasted
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Table 2 IE/FE displacement results of keypoints

i AFRBAL C5) AR5/ cm

5 1 2 3 4 5 6

v -2.53 -2.30 -2.08 -1.75 -2.05 -1.61
2V -2.09 -2.00 -2.28 -1.72 -1.53 -1.33
3V -1.37 -1.42 -1.08 -1.07 -0.91 -0.82
4V 1.96 1.97 1.84 1.68 1.60 1.75
5H -3.99 -4.13 -5.07 -8.95 -3.40 -3.22
6H -2.63 -3.35 -3.87 -5.44 -4.31 -2.43
7H -0.45 -1.00 -0.41 -0.49 -0.75 -0.82
8H 0.23 0.11 0.34 0.36 -0.18 -0.30
9H 0.38 0.64 0.59 0.45 0.13 0.89
10H 0.63 -0.18 -0.22 -0.14 -0.01 -0.11
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