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A three—dimensional discrete fracture network model based .on probabilistic characteristics of fracture
geometry and transmissivity was designed to calculate the conductivity tensor and to estimate the
anisotropy of conductivity. The conductivities, K,, obtained from the numerical simulation of single-hole
packer test corresponded well to those from the field tests. From this, it can be concluded that the
fracture network model designed in this study can represent hydraulic characteristics of in-situ
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fractured rock mass. Block-scale conductivities, K, estimated from the modelling of steady-state flow

through the REV-scale block were ranged between the arithmetic mean and harmonic mean of the
conductivity estimates from packer tests. The conductivity along north-south direction was 1.4 times
greater than that along the east-west direction. It was concluded that the anisotropy of conductivity

was insignificant. It was also found that there was a little correlation between K, and K, This

would be to that the conductivities from the packer test simulation was strongly dependent on the
transmissivity and the number of fractures within the packer test intervals.
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block-scale conductivities, packer test
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Fig. 2. Orientation distribution of three fracture
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' Fig. 3. Histogram of fracture length
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Descriptive Statistics
Variable: a
Anderéon-Dading Nomnality Test
A-Squared: 0.553
P-Value: 0.147
Mean -17.6635
StDev 1.0759
Variance 1.15763
Skewness 0.340841
Kurtosis -5.5e-01
N - 53
Minimum -19.6049
1st Quartile -18.6443
Median ~17.7894
3rd Quartile -16.9428
_95% Confidence Interval for Mu Maximum -15.1626
L“ = i : I ; 95% Confiderice Intenval for Mu
R s e e ~17.9600 -17.3669
: -1'Il.9 A1Z.8 —1|77 -176 -17.5 =174 173 95% Confidence Intenval for Sigma
el s 21 : 0.9031 13312
T R T T T T TR g 95% Confidence Intenval for Median
95% Confidence Interval for Median .18.0565 17.4076

(a) Lower conductive fractures

Descriptive Statistics
Variable: b
Anderson-Darting Normality Test
A-Squared: 0.530
P-Value: 0.138
Mean -13.6884
StDev 0.6190
Varnance 0.383181
Skewness 0.675018
Kurtosis 217E-02
N 12
Minimum -14.5812
1st Quartile -14,1261
Median -13.8478
3rd Quartile -13.2277
Maximum -12.4045
85% Confidence Interval for Mu
-14.0817 -13.2951
85% Confidence Interval for Sigma
0.4385 1.0510
- T T TT T 95% Confidence Interval for Median
95% Confidence Interval for Median 141261 13.2277

(b) Higher conductive fractures

Fig. 4. Histogram of fracture transmissivity
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Table 1. Statistical description of fractures
Set 1 Set 2 Set 3
Lower Conductive
0.01075
Fractures 0.01563 0.00175
Density Hisher Conduct
3 gher Conductive 0.00674 0.009815 0.001°
; X .001 .
(Frequency / m°) Fractures , 001.0
Distribution 3-D Poission Process
Min. 10 10 10
Length Max. ‘ 80 10.0 20.0
(m) Exponent 1.203 1.490 2,038
Distribution Truncated Power law
Logarithmic
Lower Mean - 17663
Conductive
Logarithmic
Fractures. g 1.076
Std. Dev )
Transmissivity .
2/ ) . Logarithmic 1268
(m*/sec Higher Mean :
Conductive
Logarithmic
Fractures g 0619
Std. Dev '
Distribution Log-normal
Mean of Dip Direction 280 83.0 339.0
Dip & Dip Mean of Dip Angle 94 83.1 86.8
Direction Coeff. of
) 16.58 10.63 3064
(angle) Fisher Dispersion
Distribution Fisher
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Fig. 6. Comparision of interpreted conductivity
for simulated and observed tests
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