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(33) Theoretical Study on Dispersion Properties of Fractured rock mass

by
Michito Shimo and Katsumi Kamemura
( Taisei Corporation )
Summary

The stochastic models based on a generalized random walk models for
evaluating dispersion properties of fracture networks with variable path
length, orientation and velocity distributions are proposed. The basic
concept of these models have been already shown, by Saffman, De Josselin
De Jong, Scheidegger and other researchers, for the evaluation of
dispersion properties of porous media which is modeled by connected flow
tubes with constant length, random orientation and through which fluid
moves with rather uniform velocity distribution. The purpose of study is
to see if the similar approach is applicable for rock mass which is
characterized by discontinuities such as fractures and faults in different
scales.

These models simply take convective transport into account as a mechanism
of movement of substance resolved in a fluid flowing through each
fracture. Thus, the substances disperse through networks as a result of
spacial variations of path length, orientation .and fluid velocity.

The preliminary results using these models, with assumptions that the
average fluid velocity in each fracture is merely a function of path
orientation, reveals that:

1. Spatial distribution of substances after traveling many flow paths
follows Gaussian distribution which is also expected in the
conventional Fickian model.

2. The dispersion properties calculated by both the proposed models and
conventional - Saffman model showed 1large discrepancies with those
calculated by numerical mass transport model using artificially
generated fracture networks.

It was suggested that the conventional stochastic approach cannot predict
the dispersion properties of fracture networks precisely, possibly due to
a wide variation of fluid velocity in a individual fracture. To establish
a more realistic models for evaluating dispersion properties of fracture
networks, it may be important to take this velocity distribution into
account more properly.
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