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Subiterative interior point path-following algorithm for
lower bound limit analysis
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(1. College of Mechanics and Materials, Hohai University, Nanjing 210098, China;
2. Shanghai Water Planning and Design Research Institute, Shanghai 200232, China)

Abstract; The interior point path-following method was applied to lower bound finite element limit analysis of the
nonlinear programming problem. By applying the subiterative process in the Newton algorithm to solving nonlinear
equations, the data storage format and solver of the displacement-based finite element method can be used directly,
and large amounts of calculation can be performed element by element. The improved algorithm can be simply
implemented with the existing displacement-based finite element program. An example shows that the subiteration

algorithm can obtain high efficiency and precision.

Key words: algorithm for lower bound limit analysis; finite element; nonlinear programming; interior point path-
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Table 1 Calculated results of limit load o, for slotted square block

N HITAEK SR AR AL o ./MPa B2/ % LA E
2 4 9 48 1.02593 -9.335 2
4 16 25 192 1. 05005 -7.204 3
8 64 81 768 1.07526 -4.976 4
12 144 169 1728 1.10472 -2.372 4
16 256 289 3072 1.12187 -0. 856 5
20 400 441 4800 1.12913 -0.214 5
24 576 625 6912 1.12983 -0. 153 6
30 900 961 10800 1.13063 -0. 082 7
34 1156 1225 13872 1.13129 -0.024 8
38 1444 1521 17328 1. 13142 -0.012 9
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