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Analysis of Arbitrary Arrays of Cracks
(Part 2 Infinite Plate Subjected by In-plane Shear)

Hidenobu IGAWA

Abstract
In this paper, we consider arbitrary arrays of cracks in an infinite plate. In the analysis, we use the Body

Force Method (BFM) satisfying the traction-free conditions of crack edges, in which expressions of the body

force densities based on resultant forces are introduced. Numerical calculations are performed for various arrays

of cracks under in-plane shear.
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(a) Type for tensile force (b) Type for shearing force
Fig. 2 Body force densities.
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Fig. 3 Arbitrary array of cracks in wide plate.
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Fig. 4 Distribution of body force densities.
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Table 1 Values of F; s, for Fig. 8.
Fiy

N 0° =15 —30° —45° —60° =75 —90°
2 0 0.545 0.906 1.008 0.849 0.477 0.018
3 0 0.572 0.943 1.038 0.869 0.492 0
4 0 0.584 0.957 1.047 0.871 0.490 0.003
5 0 0.592 0.969 1.067 0.878 0.494 0
6 0 0.597 0.975 1.061 0.879 0.494 0.001
7 0 0.602 0.981 1. 066 0.883 0.496 0
8 0 0.604 0. 985 1.069 0. 884 0.496 0
9 0 0.607 0.988 1.072 0. 885 0.497 0
10 0 0.609 0.990 1.074 0. 886 0.497 0

oo % 0 0.629 1.010 1.086 0.894 0.501 0

* Values for N— 22 are extrapolated from those for N=8, 10.
Table 2 Values of Fy s for Fig. 8.
FII.M

NG 0° = —30 —45° —60° =75 —90°
2 1.048 0. 883 0.467 —0.053 —0.545 —0.896 —1.022
3 1.077 0.900 0.462 —0.075 —0.572 —0.919 —1.044
4 1.088 0. 906 0.458 —0.086 —0.583 —0.929 —1.052
5 1.097 0.912 0.457 —0.092 —0.591 —0.936 —1.060
6 1.101 0.915 0.455 —0.096 —0.59 —0.941 —1.063
7 1.106 0.917 0.455 —0.099 —0.600 —0.945 —1.067
8 1.108 0.919 0.454 —=0.102 —0.603 —(0.947 —1.069
9 1.111 0.920 0.454 —0.103 —0.605 —0.950 —1./072
10 1.112 0.921 0.453 —0.105 —0.607 —0.951 —1.073

oo % 1.128 0.929 0.449 | P ) —0. 823 —0.967 —1.089

* Values for N—c© are extrapolated from those for N=8, 10,
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