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A Methodology to Formulate Stochastic Continuum Model from Discrete Fracture
Network Model and Analysis of Compatibility between two Models

Keunmoo Chang, Eun-Yong Lee, Joo-Wan park, Chang-Lak Kim and Hi-Young Park

Abstract. A stochastic continuum(SC) modeling technique was developed to simulate the groundwater flow
pathway in fractured rocks. This model was developed to overcome the disadvantageous points of discrete
fracture network(DFN) model which has the limitation of fracture numbers. Besides, SC model is able to
perform probabilistic analysis and to simulate the conductive groundwater pathway as discrete fracture network
model. The SC model was formulated based on the discrete fracture network(DFN) model. The spatial
distribution of permeability in the stochastic continuum model was defined by the probability distribution and
variogram functions defined from the permeabilities of subdivided smaller blocks of the DFN model. The
analysis of groundwater travel time was performed to show the consistency between DFN and SC models by the
numerical experiment. It was found that the stochastic continuum model was an appropriate way to provide the
probability density distribution of groundwater velocity which is required for the probabilistic safety assessment
of a radioactive waste disposal facility.

Keywords: stochastic continuum model, discrete fracture network model, probability distribution function,
variogram function, numerical experiment, groundwater travel time
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Table 1. Statistical description of fractures.

Set 1 Set 2 Set 3
0.01075 0.01563 0.00175

Density(m’) Distribution 3-D Poisson Process
Min. 1.0 1.0 1.0
Max. 8.0 10.0 20.0
Lengthm) &, bonent 1203 1490 2038
Distribution Truncated Power Law
N Mean -12.68
Trun:;r]r;;ssﬁy SD. 0619
Distribution Log-normal
Mean of Dip Dir.  28.0 7.7 104.3
Dip & Dip  Mean of Dip 94 831 26.8
Dir. Angle
(angle) Fisher Dispersion  16.58 10.63  30.64
Distribution Fisher
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Fig. 1. Permeability versus cube length.
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Fig. 4. Comparison of 25, 50 75 & 90% breakthrough times from SC(I) and DFN models (Y direction).
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Fig. 5. Comparison of 25, 50 75 & 90% breakthrough times from the SC(I) and DFN models (Z direction).
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Fig. 11. Variation of 25, 50 75 & 90% breakthrough times for
7 realizations of SC(II) and DFN models.
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Descriptive statistics

(a) Realization No.3

Descriptive statistics

{b) Realization No.4

Fig, 12. Probability density distribution of groundwater flow
velocity obtained from SCID modeling,
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