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Stochatic Approach to Flow through a Single Joint
Masahiro IWANO Taisei Corporation
Abstract

Fracture conductivity is one of the most important properties of jointed rock, but it is one
of the most difficult parameters to measure (Brace 1980). 1In discrete modeling, the parallel
plate model is most frequently used to estimate fracture conductivity. Real fracture surfaces,
however, are not smooth parallel surfaces. The surface roughness, asperity contact and infill
material may retard the flow and reduce the hydraulic conductivity, The fracture aperture varies
nonlinearly with normal and shear stresses. Fracture flow, hence, is sensitive to the
displacement of the fracture surfaces induced by pressure changes in fluid and stress changes
in the rock blocks. To estimate the hydraulic conductivity more accurately, more realistic
fracture aperture modeling is needed. On the other hand, Gelhar(1979,1986) used the stochastic
analysis mainly for the flow /transport equation in aquifers. In these analysis,
transmissiivity in aquifers is assumed to be a stochastic process. In this reseach, a variable
fracture aperture is modeled as a two-dimensional stationary lognormal stochastic process.
Equivalent homogeneous aperture is found to predict the same fluid flux as the areal mean flux
for the random model. The effective aperture and hydraulic conductivity tensor are also defined,
These are dependent on the geometric mean, the variance and the correlation strucuture of the
logaperture process.
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