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A Numerical Algorithm for Solving Two-
dimensional Arbitrary Distribution of Multiple
Cracks

XU Qiang, YANG Dongsheng
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Abstract: The sudy is based on the basic idea to solve multi-
domain combinations with virtual boundary element least
square method, namely, each crack can be treated as a pair of
sub-domains,and the basic idea to resort to the interpolation of
the compactly supported radial basis function commonly used
in boundary-type meshless methods. This virtual source
function is constructed approximately on the virtual boundary
corresponding to each sub-domain. The computational scheme
with the virtual boundary meshless least squares to analyze
established.
According to the definition about sub-domain in this paper, the

two-dimensional multi-crack problems is

s HEH: 2012—06—19

added extra sub-domains on the boundary extended along the
crack surface as “conventional sub-domain method” in the
direct boundary element method can be neglected, thereby
reducing the amount of computation. Especially, the
calculation error due to inadequate number of elements or the
lack of collocation points configured on the boundary of the
additional sub-domains and the improper configuration is
avoided. Finally, some examples, such as a single center
crack, third-adjacent spacing of different length collinear
cracks, are given to verify the feasibility and accuracy of the
proposed numerical algorithm and the interaction between
multiple cracks with arbitrary distribution is revealed. The
results prove the method to be superior to other methods in
terms of its accuracy.

Key words: virtual boundary; meshless; radial basis

function; stress intensity factor; multi-crack
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Fig.3 Diagrammatic sketch of single domain with

virtual boundary method
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Tab.2 The normalized stress intensity factor for three collinear cracks

F Ka Kg Kc
2a/d A3 CHk[13] CHR[14] A3 CHR[13] CHR[14] A3 CHR[13] CHR[14]
0.05 0.998 85 0.996 1 1. 000 83 0. 998 51 0.996 1 1. 000 40 0. 998 76 0.996 3 1. 000 63
0.10 0.999 51 0.997 2 1. 001 50 0. 999 59 0.997 3 1. 001 64 1. 000 58 0.998 2 1. 002 52
0. 20 1. 003 70 1.0015 1. 005 85 1. 004 83 1.002 6 1. 007 02 1. 007 99 1.005 9 1. 010 30
0. 30 1. 010 67 1.008 5 1.012 96 1.0148 0 1.012 6 1.017 10 1.021 70 1.0195 1. 024 07
0, 40 1. 020 58 1.018 4 1.022 97 1.031 15 1.028 8 1. 033 53 1. 042 85 1.0405 1. 045 29
0. 50 1.033 81 1.0317 1.036 31 1. 056 66 1.054 0 1.059 13 1. 074 05 1.0714 1. 076 63
0, 60 1.051 18 1.049 0 1.053 83 1. 096 43 1.093 2 1. 099 15 1. 120 46 11171 1.123 16
0,70 1.074 47 1.072 2 1.077 24 1. 161 44 1.157 1 1. 164 56 1.192 61 1.1881 1. 195 58
0. 80 1.107 43 1.104 9 1.110 32 1. 278 91 1.272 4 1. 283 48 1. 316 68 1.3104 1. 321 36
0. 90 1.161 05 1.158 1 1.164 39 1. 557 27 1.540 5 1. 564 54 1. 599 52 1.5835 1. 606 85
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