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2-D Stress Analysis by a Dislocation Model

Inhoy Gu

Abstract

A new method is suggested for the solution of plane elasticity problems.

With use of the dis-

location model in the crack problems, the basic scheme of this method is to find equilibrium Burgers
vectors of dislocations which are distributed along the boundary of the first fundamental boundary
value problems. The stress distribution in the region can be found by superposition of the con-

tributions of each dislocation. The method is applied to three cases with known analytical

solutions, and to a V-notched specimen under uniaxial tension. The numerical results are com-

pared with other available solutions.

This method is effective and simple in its use, compared

with other numerical methods. The method also provides very accurate solutions in the region

except near the boundary where the discretization error is significant. The extrapolation method

is suggested for the stresses in the boundary region. [Extensive applications are also suggested

for a general estimate of the computational efficiency of the method.
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Fig. 1 A schematic diagram for the dislocation
distributions along a boundary shown in a
dashed line. Two dislocalions are located at
Zy; with Burgers vectors parallel and per-
pendicular to the boundary. The boundary
tractions are calculated at point z:
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Fig. 2 A circular hole in an infinite plate is under
an internal pressure p. The hoop stress near
the boundary is compared beween the dis-
location model and exact solution. The num-
ber of total dislocations alone the circular

boundary is N
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Fig. 3 The shear stress distribution due to the
dislocations is shown for one division of the
circular boundary of Fig. 3 with N=200
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p. A comparison of stress near the inner
surface is made between the dislocation model
and exact solution
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of Burgers vectors are b’'s and the boundary
thactions are calculated at z's
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