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This paper presents a stochstic BEM for quantitative evaluation of the effect of the bound-

ary condition uncertainties. The presented SBEM is based on the spectral stochastic

approach. It represents uncertain boundary conditions by truncated Karhunen-Loéve ex-

pansion and approximate the govening equation in the finitely truncated homogeneous

chaos. The presented SBEM is applied to an elasto-static problem with uncertain bound-

ary geometry. The results show good agreement with those obtained by Monte Carlo

simulation. The effect of the Taylor expansion order is also discussed.
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Fig.1 Considered model.

Table 1 Model Parameters

Parameters | Values
Shear modulus 96,000
Poisson’s ratio 0.2

Standard deviation of the radius uncertainty 2%
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Fig.2 Displacements obtained by the MCS, SSBEM
(KL=2, HC=4, Taylor=1) and SSBEM (KL=2,
HC=4, Taylor=2). Displacements are amplified
10 times, and the dotted lines show the initial

geometries.
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Fig.3 Variances obtained by the MCS, SSBEM
(KL=2, HC=4, Taylor=1) and SSBEM (KL=2,
HC=4, Taylor=2).
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Fig.4 Probability density functions obtained by the MCS, SSBEM (KL=2, HC=4, Taylor=1) and SSBEM (KL=2,
HC=4, Taylor=2). In these analyses, the fluctuation of the radius of the cavity is taken as 20% of the mean

value in terms of standard deviation.
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