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Characterization of the Spatial Distribution of Fracture System at the Rock
Block Scale in the Granitic Area

Kyung-Su Kim, Dae-Seok Bae and Chun-Soo Kim

Abstract. To assess deep geological environment for the research and development of high-level radioactive waste
disposal, six boreholes of 3" in diameter were installed in two granitic areas. An areal extent of the rock block
scale in the study sites was estimated by the lineament analysis from satellite images and shaded relief maps. The
characterization of fracture system developed in rock block scale was carried out based on the acoustic televiewer
logging in deep boreholes. In the Yuseong site, the granite rock mass was divided into the upper and lower zones
at around -160m based on the probabilistic distribution characteristics of the geometric parameters such as orientation,
fracture frequency, spacing and aperture size. Since the groundwater flow is dependent on the fracture system in
a fractured rock mass, the correlation of the fracture frequency and cumulative aperture size to the hydraulic
conductivity was also discussed.

KeyWords: Fractured Rock Mass, Rock Block Scale, Lincament, Distribution Characteristics of Fracture System,
Groundwater System
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Fig. 1. Geologic map of the study sites.
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Table 1. Description of the boreholes in the study sites.

Study site Yuseong Goseong
Borehole no. YS-01 YS-02 YS-03 YS-04| GS-01 GS-02
Elevation (m) 82 81 81 91 105 105
Depth (m) 500.0 200.9 300.2 350.6| 500.0 351.8
Borehole
diameter (m) 0.078
Casing (m) 152 152 152 120} 1.5 4.1
Wheathered zore (m)| 160 184 142 13.0 | 1.8 3.4
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Fig. 2. Layout of the boreholes in the Yuseong study site.
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Fig. 3. Lineament analysis around the study sites.

Table 2. Statistics of the lineaments around the study sites.

Study site Goseong Yuseong
Interpretation area (km) 13 x 11 65x6
Population 15 14
Mean length (km) 2.5 2.1
Mean spacing (km) 0.9 1.1
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Fig. 4. Stereographic pole plot of the fractures from the
boreholes.
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Fig. 5. Variation of the fracture frequency per every 10 m along the depth in the study sites.
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Table 3. Summarized statistics of the fracture sets in the study sites.

Study site Set 1 2 3 Total
Fracture zone - - - -
Opened - - - -
Fracture type (%)| Semi-opened 1 (8.3) - - 1 (4.8)
Closed 9 (75.0) 5 (100) 4 (100) 18 (85.7)
Raw data Aplite zone 2 (16.7) - - 2 9.5
Proportion (%) 12 (57.1) S (38 | 4190 21 (100)
. Dip direction 23.9 281.9 153.3
Goseong P
Mean attitude Dip angle 17.5 69.4 45.0
Fisher k 9.77 15.44 19.03 )
) Corrected number of data (%) 13 (48.1) 10 (37.1) 4 (14.8) 27 (100)
I\T’I;‘i;ﬁ;? Mean attitude | DiP direction 27.1 285.9 153.3
& ¢ Dip angle 20.9 749 45.0
corrected data
Fisher k 8.70 19.66 19.03
Set 1 2 3 Total
Fracture zone 3 (0.4 - - 3 (0.hH
Opened 17 (2.0) 9 (10) | 15 B2 | 41 (1.9
Fracture type (%)| Semi-opened 89 (10.7) 75 (83) | 23 (4.9) 187 (8.5)
Closed 704 (84.5) 813 (89.3) | 428 (91.3) |1,945 (87.9)
Raw dafa Vein 20 (2.4) 13 (14) | 3 06) | 36 (1.6)
Proportion (%) 833 (37.7) | 910 (41.1) | 469 (21.2) | 2212 (100)
Yuseong Mean attiuge | DiP direction 276.1 210.3 4738
Dip angle 85.8 57.7 20.2
Fisher k 7.04 9.42 5.55
) Corrected number of data (%) [1,519 (44.9) | 1,367 (40.4) | 498 (14.7) | 3,384 (100)
Modified . Dip direction 2749 208.4 49.8
Terzaghi Mean attitude Di ] 873 63.5 231
corrected data 'p angie ’ ’ ’
Fisher k 7.67 9.17 5.95
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Fig. 7. Stereographic pole plot of each fracture set identified
from FracMan ISIS module.
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Table 4. Summarized statistics of the fracture sets from lower zone in the Yuseong site.

Set 1 2 3 Total

Fracture zone - - - -

Opened 5 (14) 6 (12) 2 (1.3) 13 (1.3)

Fracture type (%) Semi-opened 34 (9.5) 40 (7.9) 3 (19 77 (1.5)

Closed 310 (86.6) 454 (89.7) | 154 (96.8) 918 (89.7)

Raw data Vein 9 (2.5 6 (12) - 15 (1.5)

Proportion (%) 358 (35.0) | 506 (49.5) | 159 (15.5) | 1,023 (100)
Mean attitude Dip direction 281.6 207.3 58.8
atiu Dip angle 78.8 59.8 27.7
Fisher k 7.42 8.99 5.85

Corrected number of data (%) 614 (389) | 797 (50.5) | 168 (10.6) | 1,579 (100)
Modified Terzaghi . Dip direction 282.6 205.4 56.3
corrected data | Mican attitude Dip angle 81.6 652 294
Fisher k 7.70 8.96 5.65
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Table 5. Corrected true spacing values in the Yuseong study site.

Data Spacing (m) Set 1 Set 2 Set 3
©* gof Lognormal PDF (e*) -2.72+1.65 (0.07) -1.37+1.54 (0.25) -0.52+1.75 (0.60)
Arithmetic Mean=SD 0.29£0.79 0.70+1.15 2.55+5.64
3 1.13 1.01 0.37
All data .
Min 0.001 0.001 0.004
Median 0.07 0.26 0.52
Max 8.76 10.29 50.7
# £ ¢ of Lognormal PDF (e*) -2.49+1.74 (0.08) -1.32£1.49 (0.27) 0.15£1.71 (1.17)
Arithmetic Mean=SD 0.39+0.97 0.70£1.08 4,12+7.47
A 1.16 1.50 0.32
Lower zone
Min 0.001 0.002 0.03
Median 0.07 0.27 1.29
Max 8.76 9.07 50.7

'] means the fracture frequency calculated by FracMan ISIS module. See Table 3.
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Table 6. Summarized statistics of aperture size from lower zone in the Yuseong study site.

Aperture (mm) All fractures Set 1 Set 2 Set 3
# * o of Lognormal PDF (e*) -7.20£1.19 (0.75) | -7.33£1.23 (0.66) | -7.20%£1.16 (0.75) | -6.85+1.12 (1.06)
Arithmetic Mean= SD 1.49+2.48 1.43£2.72 1.37+1.88 1.971£3.36
Min 0.01 0.01 0.02 0.03
Median 0.76 0.64 0.79 1.29
Max 28.50 28.50 22.40 259
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