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Summary

The weight function method was originally derived for two- and three-dimensional crack
problems to calculate stress intensity factors for arbitrary loading conditions. In the
present paper the weight function method has been generalized to the response analysis
of structures basing upon the Maxwell-Betti’s reciprocal theorem, where the weight
function method is formulated and applied to two-dimensional elasticity and plate
bending problems with illustrative examples. The method is very useful for the analysis
of structures subjected to a variety of loading conditions, because once the weight
function is calculated the responses such as displacements and stresses may simply be
calculated by the integration of the inner product of the universal weight function and a

load vector.
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Fig.1 Original boundary value problem
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Fig. 2 Auxiliary boundary value problem for k=1
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Fig.3 System of force couples for stress weight function
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Fig.6. Second force couple for M
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Fig.7 Rectangular plate with a circular hole subjected to 'D
uniform tension where points P, Pz and P; are ‘
the points of evaluation. (L/W=2; r/W=0.25) a > Ala/2,b/2)
B (a/40, b/2)
P C (a/2, 19b/20)

D (23a/40, 13b/40)
E (a/10, b/2)

Fig.9 Rectangular plate subjected to lateral loading
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Table 2 Comparisons of weight function method and

direct FEM for a concentrated force

(b)
Fig.8 Mesh subdivision; (a) global mesh, (b) local mesh

Weight Direct Error
Moment function FEM (%)
M,/PatB | -0.01298 | -0.01295 | 0.234
MJP at C - 0.1258 -0.1256 0.136
M, /P at D 0.02846 0.02795 1.85

near the point P;

Tablel Comparison of response at the evaluation point

Stress Weight | Direct Error
function | FEM (%)
Point Pi(cu/oo) | 4.4510 | 4.4510 | 2.5576E-04
Point P2 (022/00)| -1.7137 |[-1.7137 |-2.0881E-03
Point P3(c12/060) | -0.9017 |-0.8982 ] 0.3918
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Table 3 Comparisons of Mx/P at point E with A/a by the
weight function method and direct FEM

h/a Weight Direct Difference

function FEM (%)

1/20 -0.01149 -0.01099 4.53
1/40 -0.01146 -0.01116 2.65
1/60 -0.01145 -0.01119 2.30
1/80 -0.01145 -0.01121 2.18
1/100 -0.01145 -0.01121 2.13
1/120 -0.01145 -0.01121 2.10
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Table 4 Comparisons of Mx/P at point E with A x/a
(= Ayla) by the weight function method and direct

FEM
Ax/a Weight Ijirect Error
=Ayla function FEM (%)
4/80 -0.01145 -0.01121 2.18
3/80 -0.01135 -0.01121 1.29
2/80 -0.01128 -0.01121 0.65
1/80 -0.01124 -0.01121 0.28
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Table 5 Comparisons of weight function method and
direct FEM for a uniform pressure

Moment Weight Direct Error
function FEM (%)
M,/gb® at B -0.03660 -0.03660 [ 0.003
M,Jgb? at C -0.05856 -0.05861 | 0.086
M, /gb? at D 0.00117 0.00112 [ 4.016
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