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Calculation of Equivalent Block Permeabilities using
HydroDFN Model Analysis in Jointed Rocks

Hyung-Mok KIM, Dong-Woo RYU, Eui-Seop PARK, Hee-Soon SHIN and Tatsuya TANAKA

Abstract In this paper, it was aimed to enhance core processes required in establishing hydrogeological models
constructed using borehole investigation results. Water Conducting Feature (WCF) information was extracted from
borehole investigation, and HydroDFN miodel was constructed based on the WCF information. The HydroDFN model
was sub-divided by cubic blocks, and equivalent permeability of each sub-divided block was calculated and compared
with the results of hydraulic test at the borehole. Through these analysis processes, suggestion for identifying and
prescribing WCF parameters in the construction of HydroDFN model was made.
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Fig. 1. Flowchart of hydrogeological site characterization work in this study
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Table 1. Parameters for deterministic MWCF in the HydroDFN model
Intersection depth | Apparent thickness True thickness Length Strike Dip
(mabh) (m) (m) (m)*
Fault #1 195.27~211.98 16.7 5.7 286 N13W 70E
Fault #2 648.20~725.80 77.6 9.5 473 NSW 83E
Fault #3 918.20~982.70 64.5 16.7 835 N39W 75E

*P=0.01*L (Vermilye & Scholtz, 1988), where P (m) is a distance to a fault edge

from center, and L (m) is a fault length,
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Fig. 2 A HydroDFN model constructed through intensive conditioning, and sub-divided block structure
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Table 2. Alternative models considered for the uncertainty in

WCF transmissivity distribution
Alternative
F t issivi istributi
Model case WCF transmissivity distribution
Log-normal distribution based on borehole
AM#1 .
hydraulic tests only
Log-normal distribution based on borehole
AM#2 hydraulic tests as well as converted FEC
test results
AM#3 Log-normal distribution based on FEC tests
only
AM#4 Bi-linearly decreasing distribution with
depth
AMES Exponentially decreasing distribution with

depth

Table 3. Parameters of WCFs used for the HydroDFN model construction

Rock domain UHFD LSFD
Fracture set name NE Nw Sub-H EwW NwW NE Sub-H
dip/ dip direction 84/133 67/73 3/201 29/325 89/60 89/127 15/340
Orientation
Spread 34.38 22.36 16.35 1.61 11.05 14.38 1.93
Lo 2.5
Size Truncated kL 4.0
(length) | power-law -
[m] model Lmin 25
Lmax 3000
P32 [m2/m3] 0.630 0.236 0.088 0.091 0.140 0.130 0.049
Intensity
L .
(density) 0 [m] 23
Lmax [m] 3000
Mean -10.22 -10.71 -13.90 -14.70 -13.96 -19.02
Trans- | Truncated | grp 3.11 1.88 1.01 267 1.70 1.99
missivity | log-normal -
[m2/s] | distribution Min -22.02 -22.02 -16.08 -23.14 -23.14 -21.12
Max. -6.13 -6.13 -12.59 -8.37 -8.37 -11.61
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