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(16) ROCK HYDRAULIC ANALYSIS BASED ON INFORMATIONS OF FRACTURES

Yuzo OHNISHI
Kenji NISHINO
(School of Civil Eng., Kyoto Univ.)

The analysis of subsurface fluid flow is sometimes compli-
cated by the fact that rock masses, especially at shallow depth
may contain various systems of cracks or fracture surfaces.

The rock mass can therefore be regarded as an assemblage of
intact rock blocks that are separated by discontinuities. These
discontinuities may be faults, joints, fissures, fractures,etc.

Although it has long been recognized that fractures plays a
very important role in conducting fluids through rocks, attem-
pts to study fratures and fracture systems on a quantitative
basis have began recently.

In hydraulically modeling such a system, we usually model
rock mass as a continuous porous media. But one of the impor-
tant quastions that arises is whether or not the fracture net-
work behaves like porous media. The purpose of this paper is
to determine when a fracture system behaves as a porous medium
and when it does, what is the appropriate permeability tensor
for the medium. A two-dimensional fracture system model is
developed. The density, size, orientation and location of frac-
tures in an impermeable matrix are random variables in the model.
Simulated flow tests through the models measure directional
permeability, K . A polar coordinate plot of 1/ K_ will be an
ellipse if medidm behaves like a equivalent homogeaeous medium.

Even if the fracture network behaves like porous medium,
clear distinct faults or fractures should be recognized as a
main conduits for fluid flow. In our approarch, combination
of flow in the equivalent porous media for fine fractures and
flow in the planar fractures that are discovered and have
arbitrary orientations and variable apertures is considered
and a numerical code has been developed to determine the hydrau-
lic behavior of such discontinuous systems.



