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Improved Weighted Integral Method and Application to
Analysis of Semi-infinite Domain

L EN A=
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ABSTRACT

The stochastic analysis of semi-infinite domain is presented using the weighted integral method, which is improved to
include the higher order terms in expanding the displacement vector. To improve the weighted integral method, the
Lagrangian remainder is taken into account in the expansion of the status variable with respect to the mean value of the
random variables. In the resulting formulae only the ‘proportionality coefficients’ are introduced in the resulting equation,
therefore no additional computation time and memory requirement is needed. The equations are applied in analyzing the
semi-infinite domain. The results obtained by the improved weighted integral method are reasonable and are in good
agreement with those of the Monte Carlo simulation. To model the semi-infinite domain, the Bettess’s infinite element is
adopted, where the theoretical decomposition of the strain-displacement matrix to calculate the deviatoric stiffness of the
semi-infinite domains is introduced. The calculated value of mean and the covariance of the displacement are revealed to
be larger than those given by the finite domain assumptions which is thought to be rational and should be considered in the
design of structures on semi-infinite domains.
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