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Fig.1 Problem definition and discretization on boundary
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Fig. 2 Special choice of scaling center and radial coordinate
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Fig. 4 Central crack in tensile strap and its boundary discretization
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Tab. 1  Comparison of results in this paper
with those of analytical solution for
the central crack in tensile strap

K| /([)(] v ra)
a/w AL R SCHkL1]
TR 22MH/ %
(H 4(a)) (IEM)
0.05 1.022 70 1.059 084 1.011 45 1.11
0.10 1.028 48 1.071 472 1.026 28 0.21
0. 20 1.112 86 1. 146 188 1.102 72 0.92
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Tab. 2 Comparison of results in this paper with

those of analytical solution for the central

crack in tensile strap (by the subdivision)

Ki/(po vma)
0.05 1.02197  1.018 672  1.011 45 1.04
0.10 1.028 05 1.027 433 1.026 28 0.17
0. 20 1.10510  1.102 886  1.102 72 0.21
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Fig.5 The problem of unequal double-edged

cracks and its boundary discretization
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Tab. 3 Comparison of results in this paper with those from the SST method

ar /b O ARICgER SCEk[10] ZH /% a /bCHBIHL O ACEEHE Sik[10] 2MHE /%
0.3 1. 230 68 1. 243 0.99 0.1 0.994 00 1.026 3.12
0.3 1.172 51 1.191 1.55 0.2 1.034 20 1.066 2.98
0.3 1.117 87 1. 118 0.01 0.3 1.112 08 1.118 0.53
0.3 1.028 41 1. 004 2.43 0.4 1.248 01 1. 249 0.08
0.3 0.831 61 0. 844 1.47 0.5 1.397 70 1.409 0. 80
0.3 0.616 37 0.613 0.55 0.6 1.573 11 1.603 1. 86
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The problem of four parallel central

cracks and its boundary discretization
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Tab. 4 Comparison of results in this paper
with the analytical solution for the

multi parallel central cracks problem

P AR CE[1JAEFE) @ity %1/ %

H1H 0.985 31 0.999 46 0.954 736 3.20
28 0.970 82 0.972 96 0.954 736 1.61
%3 0.964 93 - 0.954 736 1.07
%4 0.936 56 — 0. 954 736 1. 90
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The problem of two collinear cracks and its boundary discretization
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Tab.5 Comparison of results in this paper with those of references for the two collinear cracks problem
. a/e= 0.4 a/e=0.5 a/e= 0.6
ASCEE R SCR[12] SCHRC1] 22M8/ % ASCE R SCik(12] SCRR(1] 2208/ % A SCER Semk(12] Scwkl1] 2ME/%
o Kii L1698l 11678 11872 0,17 1.25898 1.2562 1.2850 0.22 1.37373 1.3697 1.4060  0.29
O K, 117361 11714 11896  0.19 126128 12584 1.2879  0.23  1.36655 1.3629 1.4066  0.27
© Kiyi 1.10873 1.1076 1.1097 0.10 1.18087 1.1792 1.1767 0.14 1.28641 1.2837 1.2748  0.27
07 Ky, 1.10183 1.1013 1.1021 0.05 1.16719 1.1664 1.1617 0.07 1.26222 1.2609 1.2484  0.10
oo Krn 1.09658 10967 1,094 0.01 116587 11633 L1574 0.22 125977 1.2626 12469 0.22
Kiz 1.09536 1.0955 1.0967 0.01 1.16274 1.1610 1.1526 0.17 1.256 30 1.2587 1.2387  0.19
| oo Kin 109389 10930 L0998 0.08 LIS871 L1573 11429 0.12 125609 1.2535 12191 0.21
Kiz 1.096 69 1.0960 1.1009 0.06 1.164 13 1.1630 1.1457 0.10 1.26518 1.2632 1.2236  0.16
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Fig. 8 The orthotropic material problem of

unequal double-edged cracks and its

boundary discretization
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Tab. 6 Results of the problem of unequal double-edged cracks orthotropic material
¢ =0 g =mu/2
ar/bGH TG O ARCEER a/bGHEITG O ACEER a/bGHRIHL.G O ARSCEEE  a/6GHEEBITL O AR SCEE R
0.3 1.171 0. 20 0.997 0.3 1. 266 0. 20 1. 048
0.3 1.163 0. 25 1.024 0.3 1.233 0.25 1.118
0.3 1.123 0. 30 1.123 0.3 1.193 0. 30 1.193
0.3 1. 041 0. 35 1. 180 0.3 1.143 0.35 1. 258
0.3 0.914 0. 45 1. 265 0.3 1.082 0. 40 1. 341
0.3 0.851 0. 50 1. 323 0.3 1.007 0. 45 1. 431
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Fracture analysis of multiple crack problems based on SBFEM

LIU Jun-yu, LIN Gao®, DU Jian-guo

( School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The stress intensity factor of multiple cracks problems is an important issue in elastic
fracture mechanics. The scaled boundary finite element method (SBFEM) is proposed to deal with
this kind of problem. The solution of stress intensity factor of mode I of multiple crack problems is
presented. The whole domain is partitioned into several sub-domains according to the number of
existing cracks. Each sub-domain has its own scaling center. At the same time, the characteristics of
the SBFEM is preserved in each sub-domain. Numerical examples show that the SBFEM is effective
with high accuracy in dealing with the multiple cracks fracture problems. It can be employed to treat
the anisotropic medium easily. The results of the stress intensity factors of unequal double-edged
cracks in orthotropic material are presented. The scope of application of the SBFEM has been

extended.

Key words: fracture mechanics; stress intensity factor; multiple crack problem; scaled boundary finite

element method; orthotropic materials



