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Analysis of Arbitrary Arrays of Cracks
(Part 1 Infinite Plate Subjected by Tensile Stress)

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) by satisfying the traction-free conditions of crack edges, in which

expressions of the body force densities based on resultant forces are introduced in order to get highly

accurate results. Numerical calculation is performed for various arrays of cracks under tension.
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Fig.2 Body force densities.
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Fig.4 Distribution of body force densities.
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Table 1 Values of F[,a_,, % FH,HM for l"ig.G 5
Fipy, Iy,
NN\ 0° 15° 30° 45° 60° 75° 15° 30° 15°
2 1.048 ().988 0.801 0.529 0.2569 0.066 0.238 (0.435 0.514
3 1.077 1.019 0.833 0.556 0.276 0.073 0.232 0.430 0.515
4 1.088 1.032 0.846 0.565 0.280 0.074 0.229 0.430 0.518
5 1.097 1.042 0.856 0.573 0.285 0.075 0.227 0.428 0.518
6 1.101 1.047 0.862 0.578 0.287 0.076 0.225 0.428 0.520
T 1.106 1.052 0.867 0.582 0.289 0.077 0.224 0.427 0.520
8 1.108 1.055 0.871 0.584 0.290 0.077 0.223 0.427 0.521
9 1.111 1.068 0.874 0.587 0.292 0.078 0.222 0.427 0.521
10 1.112 1.060 0.876 0.588 0.292 0.078 0.222 0.426 0.521
co* 1.114 1.062 0.878 0.590 0.293 0.078 0.222 0.426 0.521

* Values for N—co are extrapolated from those for N=8, 10.
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Table2 Values of 14, Fya, for Fig. 7.
Fia, Fua,
N\ p 90° 75° 60° 45° 30° 15° 75° 60° 45°
2 0.930 0.886 0.732 0.503 0.260 0.072 -0.216 -0.398  -0478
3 0.915 0.875 0.727 0.505 0.264 0.073 -0.209 -0.389  -0.473
4 0.909 0.870 0.725 0.506 0.265 0.074 -0.206  -0.386 -0.470
5 0.905 0.867 0.724 0.506 0.266 0.075 -0.204  -0.383 -0.468
6 0.902 0.865 0.723 0.506 0.267 0.075 -0.203  -0.382 -0.467
i 0.901 0.864 0.723 0.506 0.267 0.075 -0.203  -0.381 -0.467
8 0.900 0.863 0.722 0.506 0.267 0.075 -0.202  -0.380 -0.466
9 0.899 0.862 0.722 0.507 0.268 0.075 -0.202  -0.380  -0.466
10 0.898 0.861 0.722 0.507 0.268 0.075 -0.201 -0.379  -0.466
co* 0.897 0.861 0.722 0.507 0.268 0.075 -0.201  -0.379  -0.465
* Values for N—oco are extrapolated from those for N=8, 10.
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