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Stochastic Finite Element Analysis for Rock Caverns
Considering the Effect of Discontinuities
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Abstract

In this study, a stochastic finite element model is proposed with a view to consider the
uncertainty of physical properties of discontinuous rock mass in the analysis of structural
behavior on underground caverns. In so doing, the LHS(Latin Hypercube sampling) technique
has been applied to make up weak points of the Crude Monte Carlo technique. Concerning the
effect of discontinuities, a joint finite element model is used that is known to be superior in
explaining faults, cleavage, things of that nature. To reflect the uncertainty of material
properties, the variables such as the the elastic modulus, the poisson’s ratio, the joint shear
stiffness, and the joint normal stiffness have been used, all of which can be applicable
through normal distribution, log-normal distribution, and rectangulary uniform distribution.
The validity of the newly developed computer program has been confirmed in terms of
verification examples. And, the applicability of the program has been tested in terms of the
analysis of the circular cavern in discontinuous rock mass.
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¥ 1 The distribution features of displacements at 4 representative points around cavern

Vertical disp. at Vertical disp. at Horizontal disp. at Horizontal disp. at
cavern crown point cavern bottom cavern left side cavern right side
Mean(mm) -0.966 1.991 1435 -1522
St. D.(mm) 0312 +0.301 + 0,300 + 0,309
Variance 0.322 0.151 0.211 0.203

£ 2 The distribution features of behaviors at 4 representative joint elements

Joint element A Joint element B Joint element C Joint element D
Shear displ.(mm) 0.350 * 0207 0427 £ 0216 0.167 + 0.193 0.245 + 0202
Normal displ.(mm) -1.580 * (.763 -1526 £ (.748 -1.751 + 0.752 -1516 * 0.733
Rotation(radian) 0135 + 0006 | -0.125 * 0007 0129 * 0006 | -0.119 * 0006
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