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Stress Analysis for an Orthotropic Plate with a
General Shaped Hole

LU Aizhong, ZHANG Xiaoli, WANG Shaojie
(School of Renewable Energy, North China Electric Power

University, Beijing 102206, China)

Abstract: The complex variables function method was used
for analyzing the stresses in an infinite orthotropic plate with
a hole under uniform in-plane loadings at infinity. When the
hole was hexagonal or irregular shaped, the stress
distributions along/near the hole boundary were obtained for
different fiber angles and loading directions. The research
shows that the maximum tangential stress occurs on the hole
boundary and exactly in the sharp corner point, when the
fiber orientation angles are 0° and —90. 0° and the uniaxial
loadings are perpendicular to the pointing direction of the
sharp corner. However, the position of the maximum
tangential stress will get farther from the sharp corner point
with the rotating of the fiber orientation angles, and the
magnitude of the maximum tangential stress decreases

correspondingly. Therefore, the stress concentration of the
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orthotropic plate can be decreased by adjusting the fiber
orientation angles. In addition, the tangential stresses at the
intersections of the axis of the uniaxial loadings s and the hole
boundary are always exactly the same value —g for the
orthotropic plate.

Key words: orthotropic plate; analytical solution; stress
analysis; stress concentration
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Fig.1 An orthotropic plate with an arbitrary shaped

hole under in-plane loadings
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0B (op/0) (op/Dmax /(D) 0B 09/c  (o9/Dmax 6/
[0°/—90.0%]s 3, 640 4i 0. 274 7i 108. 9 108. 9 0 15. 6 15. 6 0
[5.0°/—85.0°]s —0. 973 2+3. 330 4i 0. 080 8+0. 276 61 100. 5 108. 1 0,04 14,4 15, 4 0. 27
[10.0°/—80.0°7 —1.530 0+2, 658 3i 0.162 6+0. 282 61 82.1 105. 8 0.09 11.9 15.0 0.55
[15.0°/—75.0°]s —1.682 3+1.999 4i 0. 246 4+0. 292 8i 64. 2 102.0 0.13 9.5 14. 2 0. 83
[20.0°/—70.0°], —1.618 3+1. 496 1i 0. 333 2+0. 308 01 50, 7 96. 9 0. 18 7.7 13.3 1.14
[25.0°/—65.0°]s —1.471 9+1. 141 8i 0. 424 2+0. 329 01 41.6 90. 6 0. 23 6.5 12.0 1. 48
[30.0°/—60.0°], —1. 305 8+0. 896 0i 0. 520 740. 357 31 35.6 83.3 0. 28 5.7 10. 6 1. 84
[35.0°/—55. 0] —1. 144 3-+0. 723 6i 0. 624 3+0. 394 8i 31.8 75.2 0. 34 5.2 9.1 2.20
[40.0°/—50.0°], —0. 995 2-+0. 600 5i 0. 736 7+0. 444 51 29. 8 66.5 0. 40 4.9 7.5 2.47
[45.0°/—45.0°] —0. 859 7+0. 510 9i 0. 859 7+40. 510 91 29.2 57.0 0.50 4.8 6.0 2. 50
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Fig.7 Sketch of the fiber orientation angles at [10.0°/
-80.0°],
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