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On some stochastic properties of cracks and these applications to
the permeability in rock masses
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The behaviors of szeepage flow in fractured rock masses depend
mainly on the fracture properties such as opening or spacing width,
surface roughness of space walls, filling materials, distribution of
cracks, etc.. In order to estimate the permeability in fractured
rock, it is important that these properties mentioned above are evaluated
quantatively.

However, if the seepage flow in each crack can be assumed to be the
laminar flow between two smooth parallel plates, we may appraise the
permeability by finding the distribution of opening widths and directions
of cracks in the rock. Concerning to the distribution of opening
widths (t), the number of cracks between t and t+At (To<t<Tp) may be
given by the equation, N(t)Aat=Kt ~At, where N(t)at is the number, K,m,
the constants, Tp,Ta, the minimum and maximum opening width in the rock
respectively. Adopting this equation, we can explain the nature of
this distribution by means of two constants, and also if direction
distribution is known by Rocha,M. et al2) and authorss), the permeability
in the rock may be determined by the theory of permeability tensor and
its eigen values.

To discuss more properly permeability, we must study some another
properties of fracture system which are related to the seepage pass.
Among them, the extension of each crack and the coalescence of cracks
are important. In order to evaluate the continuity of cracks, we
applied a branching process model which is one of the stochastic process
model for the fracture system on the supposition that each crack is
composed of "unit cracks" which have appropriate length 10 for individual
rock mass. As the result, it is found that this model expresses well
the extension and coalescence properties for the families of two dimen-
sional cracks observed in fields, and that the structure of crack system

may be stochastic,



