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ABSTRUCT

The study of mass transport mechanism through fracture networks is necess-
ary for the safety evaluation of disposal of toxic waste, such as nuclear waste,
in a geologic formation.

Since permeability of a fracture is expected to be much higher than that of
rock matrix, the characteristics of fluid and mass transport through a rock mass
will be affected by fracture distribution. The applicability of classical dif-
fusion dispersion model to fracture networks shall be, therefore, examined.

In this paper, systematic methods for the study of mass fransport through
fracture networks are proposed. The procedures of study consist of four steps,
Those are ;1. fracture networks generation, 2. fluid flow calculation, 3. mass
transport calculation and 4. breakihrough curve analysis,

The proposed method for mass transport calcultion takes only convection
into consideration and based on the following assumptions ;1. steady state flow
condition, 2. cubic law for the relationship between velocity and head loss in
each fracture, 3. uniform concentration along a fracture intersection, 4. com-
plete mixing at each fracture intersection. Based on these assumptions, the
conceniration at the intersection is calculated using total {lux and total mass
flowing into the intersection. The calculation is efficiently carried out in
decending order of potentials at intersections.

This method has following advantages over other existing methods ;
1. breakthrough curves are calculated without numerical dispersion since a dis-
cretization in time domain is not required in this method. 2. mass is conveyed
through all paths in the proposed method unlike the particle tracking method in
which particles take selected paths. 3. the boundary condition for mass injec-
tion is applied as an arbitrary function of time. 4. concentrations can be cal-
culated at any intersection in the networks as a function of time.

The results on longitudinal dispersion by the proposed method were compared
with those by other methods such as particle tracking method (Robinson) and
stream tube method (Endo) . It was found that the breakthrough curves by the
proposed method is almost identical with that by particle tracking method. It
was also found that, by the comparison with the results using stream tube method,
the mixing conditions at intersections do not affect much the longitudinal dis-
persion in fracture networkes.

From the breakthrough curve analysis. an unique analytical curve fitting

o P Lins 1 H - 3
was not obtained. The reasons of this discrepancy between the analytical and

numerical solutions were thought to due to two main features in the breakthough
curve obtained for fracture networks. One is the initial steep increase of con-
cenftration and the other is a long tail. These results suggest that mass dis-
tribution in the fracture networks is not Gaussian as assumed in a classical dif-
fusion-dispersion theory but negatively skewed.

The necessity of further efforts to investigate the mass transport mechanism
through fracture networks is suggested.
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