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The qualitative distribution of a fractured aquifer was characterized by electrical resistivity surveying as a part of basic ground-
water investigation in Jangseong. The results were then used to choose sites for observation wells. The locations and distributions
of permeable discontinuities were studied by analyses of temperature logs, a borehole image-processing system (BIPS), and
hydraulic pressure testing using a double packer. The pressure test showed that the size of the discontinuities correlated with the
Lugeon value and the results of the temperature log. The results show that temperature measurement is an effective method to
identify permeable discontinuities, with the temperature difference correlating with the size of the aperture of the discontinuity.
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Table 1. Summary of hydraulic pressure testing using a double packer (modified from the basic groundwater investigation in Jangseong,

s -

3

i

2014)

Borehole (C]})ij El:n) Rock Description De?glL.to_nY)]'L‘ L?Eﬁ?n (ch/<sec) Flow Pattern

5-10 biotite granite 0.9 0.238 3.08x107° Dilation

10-15 biotite granite 0.9 0.826 1.07x107° Dilation

15-20 biotite granite 0.9 0.503 6.51x107° Laminar

20-25 biotite granite 0.9 0.232 3.01x107° Dilation

25-30 biotite granite 0.9 0.580 7.50x107° Turbulent

30-35 biotite granite 0.9 0.016 2.03x1077 Dilation

35-40 biotite granite 0.9 0.848 1.10x107 Dilation

40-45 biotite granite 0.9 0.017 2.15x1077 Dilation

45-50 biotite granite 0.9 0.225 2.91x107 Dilation

JSE-1 50-55 biotite granite 0.9 0.017 221x1077 Dilation
55-60 biotite granite 0.9 1.188 1.54x107° Void Filling

60-65 biotite granite 0.9 0.076 9.86x1077 Dilation

65-70 biotite granite 0.9 0.035 4.56x1077 Dilation

70-75 biotite granite 0.9 0.220 2.85x107° Dilation
75-80 biotite granite 0.9 0.201 2.60x107 Void Filling
80-85 biotite granite 0.9 0.069 8.95x107 Void Filling

85-90 biotite granite 0.9 0.015 1.94x1077 Dilation

90-95 biotite granite 0.9 0.265 3.43x107 Dilation

95-100 biotite granite 0.9 0.036 4.65x1077 Dilation

Table 2. Summary of the geological engineering survey (modified from the basic groundwater investigation in Jangseong, 2014).

Boring Log Hydraulic Pressure Test Using Double Packer
Borehole Decomposition Depth  |Thickness| Soil & Rock TCR/RQD Lugeon K
(GL-m) (m) Descriptions (%) (m/day)
- 0.0~1.8 1.8 |sand with gravel - - -
- 1.8~2.5 0.7 sand with silt - - -
weathered 2.5~12.8 10.3 biotite granite | 85~100/51~70 0.238~0.826 2.66x107°~9.24x1073
fresh 12.8~27.8 15.0 biotite granite 100/75~97 0.232~0.826 2.60x1073~9.24x1073
weathered 27.8~33.8 6.0 biotite granite 100/50~67 0.016~0.580 1.75x1074~6.48x1073
weathered 33.8~42.8 9.0 biotite granite 100/78~80 0.016~0.848 1.75x107~9.50x1073
JSE-1 weathered 42.8~45.8 3.0 biotite granite 100/62 0.017~0.225 1.86x107~2.51x1073
fresh 45.8~57.8 12.0 biotite granite 100/71~100 0.017~1.188 1.91x107~1.33x1072
weathered 57.8~60.8 3.0 biotite granite 100/68 0.076~1.188 8.52x107~1.33x1072
fresh 60.8~75.8 15.0 biotite granite 100/80~100 0.035~0.220 3.94x1074~2.46x1073
weathered 75.8~84.6 8.8 biotite granite 100/45~60 0.069~0.201 7.73x107~2.25%x1073
weathered 84.6~90.6 6.0 biotite granite 100/75~78 0.015~0.265 1.68x1074~2.96x1073
weathered 90.6~100.0 94 biotite granite 100/50~70 0.036~0.265 4.02x107~2.96x1073
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Table 3. Types of discontinuities (modified from the basic groundwater investigation in Jangseong, 2014).

Closed Features

Gapped Features Open Features

Type . .
Very tight Tight  |Partly Open| Open

Moderately Extremely

Wide Wide | Cavemous

Wide | Very Wide

Aperture | <0.1lmm | ~025mm | ~0.5mm | ~2.5mm

~10 mm lem< ~10 cm ~1.0m 1.0m<

Numbers 129 1 10 79

53 0 3 0 0

46.9 0.4 3.6 28.7

Percent

19.3 0.0 1.1 0.0 0.0

50.9

48.0 1.1
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Fig. 2. Geophysical well logs (from the basic groundwater
investigation in Jangseong, 2014).
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Table 4. Comparison of results from hydraulic pressure testing using a double packer, the aperture of discontinuities according to BIPS,
and the mean and median temperature (modified from the basic groundwater investigation in Jangseong, 2014).

Depth Hydraulic Pressure Test Distribution of Discontinuities Temperature Log
$1~S, | Lugeon K Flow Paftern ;ap erture | x 100 | aperture izzaperture Average Median
(GL.-m)| (Lu) (cm/sec) (mm) . (mm) g (°C) °0)
o) (fraction)

5~10 0.238 | 3.08x107° Dilation 20.13 0.40 5.03 0.25 16.25 16.30
10~15 | 0.826 | 1.07x107 Dilation 35.56 0.71 10.91 0.31 16.24 16.40
15~20 | 0.503 | 6.51x107° Laminar 12.81 0.26 2.31 0.18 16.40 16.40
20~25 | 0.232 | 3.01x107¢ Dilation 12.58 0.25 9.44 0.75 16.24 16.40
25~30 | 0.580 | 7.50x107® | Turbulent 40.60 0.81 15.54 0.38 16.57 16.60
30~35 | 0.016 | 2.03x1077 Dilation 32.15 0.64 10.81 0.34 16.45 16.60
35~40 | 0.848 | 1.10x107 Dilation 14.41 0.29 3.00 0.21 16.61 16.60
40~45 | 0.017 | 2.15x1077 Dilation 29.79 0.60 9.63 0.32 16.49 16.60
45~50 | 0.225 | 2.91x107° Dilation 6.86 0.14 5.05 0.74 16.87 16.90
50~55 | 0.017 | 2.21x1077 Dilation 26.08 0.52 3.83 0.15 17.00 17.00
55~60 | 1.188 | 1.54x107> | Void Filling 24.72 0.49 4.65 0.19 17.07 17.10
60~65 | 0.076 | 9.86x1077 Dilation 17.83 0.36 3.50 0.20 17.11 17.10
65~70 | 0.035 | 4.56x1077 Dilation 12.69 0.25 2.75 0.22 17.23 17.20
70~75 | 0.220 | 2.85x107° Dilation 14.82 0.30 2.82 0.19 17.31 17.30
75~80 | 0.201 | 2.60x10™ | Void Filling 24.96 0.50 7.92 0.32 17.48 17.50
80~85 | 0.069 | 8.95x1077 | Void Filling 7.68 0.15 2.59 0.34 17.53 17.50
85~90 | 0.015 | 1.94x107’ Dilation 20.36 0.41 7.10 0.35 17.68 17.70
90~95 | 0.265 | 3.43x107° Dilation 8.84 0.18 2.64 0.30 17.77 17.80
95~100 | 0.036 | 4.65x1077 Dilation 7.27 0.15 427 0.59 17.94 17.90

Note. S;=the depth to begging of the test section, S,=the depth to the end of the test section, AS=the length of the test section, aperture,,=the
maximum of the aperture at the test section
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