The Journal of Engineering Geology, Volll, Nol, April, 2001, pp63-79

=ZUSHAE 28t S=2AXHe| 2]y D7 S

Hydraulic Parameier Estimation of a
Granite Area Using Slug Tests
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This study is aimed for estimating hydraulic parameters using the Cooper-Bredehoeft-Papadopulos,
the Hvorslev, and the Bouwer & Rice methods at nineteen test holes in Mt Geumjeong area composed
of Bulguksa granites, and for characterizing hydraulic properties at the test holes with relation to drill
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core data. The relation among hydraulic parameters abtained by the three methods is also considered.
The study area is divided into four sub-areas to consider the hydraulic characteristics. The difference

of hydraulic conductivity estimates bhetween the injection and the withdrawal slug test may be due o

permeable fracture distributions arcund the test hole and/or the disturbance of fine materials in the

fractures induced by the pressure variation due to different mechanisms of test initiation. The bydraulic

conductivity estimates determined by the Cooper-Bredehoeft-Papadopulos, the Hvorslev and the Bouwer

& Rice methods ranges from 10®

to 107m/sec, and the ranges of average values are from 107 to
10%sec. Also, the transmissivity ranges from 107

1o 10°m¥/sec. Comparing average hydraulic

conductivity by the Cooper-Bredehoeft-Papadopulos, the Hvorslev and the Bouwer & Rice metheds, by
the Hvorslev method has the highest values, then the Bouwer & Rice method, and the Cooper-

Bredehoeft-Papadopulos method has the lowest,

Key Words : Bulguksa granites, Crystalline bedrock, Mt Geurrjeong, Hydraulic characteristics, Slug
test, Cooper-Bredehoeft-Papadopulos method, Fvorslev method, Bouwer & Rice method
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Fig. 1. Location of the study area.
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Fig. 2. Location of the test boreholes in the study area.
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Fig. 3. Geology of the study area(Son et al,, 1878).
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Table 1. Description of the test boreholas.

Area Seomoon Gidowon Dongmoon Narmoon

Descich Hoe No. KIU o KR KR2-1 KB | K4 K4 KI5 KIs Ki2d KJG K7 KN8 KNG K7 K8 Ki2 KO K2t Ki2
Elevation {m) 2o B I S| 3 3 O30 3 I | OB OB O3RN [48 H 4R D 4 M
Depth (m} u @ b I+~ N VI R SO {1 3 D S 0010267 I’ n " o8
Well radius (cm} 1524 1524 1524 154|762 762 1524 153 B[ 1524 762 762 1541152 15 62 15 TR 782
Casing (m) 14 g g 11 8 B 1B 12 12 1 4 6 it 0 10 10 1 13 7
Alluvium {m} 3 1 1 4 7T 2 3 15 13| 23 3 22 2 2 4 25 4 73 45
Weathered zone (m) | 1 4 4 3 1 %5 7 65 65| 35 ol 33 ) 5 35 4 5 146 47
Bedrock Granite Gramte Granite Granite
Water bearing zone (m) | 18, 23 0 A B2 2.3 BHE 1% 10 1334 %
Depth o water (m) | | _ _ _ _ . . -
in Sep. 1960 458 13 846 [ 607 1% 741 621 630|144 94 8% LA | LI0 131 lowig dowiy 132 442
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Fig. 4. Slug test analysis by the C-B-P method at KJ18 and KJ21 wells.
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Table 2. Hydraulic parameters obtained by slug test analyses,

A9, AT, A%, o3, 2

Area Well ~ Initial Kim/sec)  Kimfsec}  Tim®fsec)  Kimy/sec) S by
Number  Displacement(cm} by BR by H by C-B-P by C-B-P  C-B-P
K1 59 190E-05 230E-05 539E-04 674E-06 1LOOE-01
KJ2 26 185E-06  215E-06  422E-05  502E-07 1.00E-Q1
Seomoon KJj2-1° 34 123E-06  246E-06  4AZ24E-05  505E-07  100E-01
Kj2-1 ™ % 14E-06 600E-06 1.81E-04  215E-06 1.00E-01
KJ3 41 146E-06  167E-06  531E-06  53GE-07  1.00E-01
KM m 222E-06  Z260E-06  710E-05  1LI5E-06  11IE-02
KJ14 186 1ME-07  1L.2Z2E-07 875E-06  LEBE-07T  170E-07
KJ15 60 232E-06  283E06 6ME-00 9T6E-07 GOSE-(2
Gidowon
KJ16 58 206E-06 257E-06  TYIE-05  110E-06 954E-(2
KJj23 * 3 584E-06  7.17E-08 1.40E-04 1.56E-06  1.00E-10
KJZ23 * 72 158E-06 183E-06 393E-0b  437E-07 100E-01
KJ6 " 50 362E-06 411E-06  38E-04  296E-06  1.00E-01
KJ6 = 50 823E-06 1.08E-05  868E-04 663E-06 1.00E-Cl
K17 79 150E-06  1.78E-06 224E-04  339E-06  1.00E-10
Dongmoon:
Kji8 a7 109E-06 1.29E-05 991E-04 155E-05 526E-07
KNne - 62 520E-07  6.26E-07 1.13E-04 124E-06  1.00E-10
Kjig 63 500E-07  6.13E-07  880E-056  967E-07 3ZIE-08
KJ7 66 217E-07  250E-07  Z299E-05 190E-07  248E-04
.KJ8 70 460E-06  4.99E-06 L99E-04 1.176-06  1.00E-01
KJ12 24 523E-07  6.04E-(07 1.78E-06  178E-07  9.00E-0Z
Nammoon
KJ20 46 165E-07  201E-07 248E-05  415E-07  1.00E-10
KJ21 28 182E-08 923E-08 J71E-06 1.24E-07 157E-07
KJ22 15 124E-06  141E-06  8.24E-05 L.IMME-06  1LOOE-01
Max. 190E-05 230E-05 991E-04 155E-05 1.00E-01
Min. 782E-08 9.23E-08 7.71E-06 124E-07 100E-10
Arithmetic mean 310E-06  3.95E-06 1.87E-(4 216E-06  SATE-02
(Geometric mean 1.35E-06  1.73E-06  843E-05  931E-07 1.79E-04
Median 150E-06  21BE-06  7T71E-05 L10E-06  9.00E-02

* ¢ injection, © ! withdrawal
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LEhbe Aeoeg ®BaHn 9viMas-Pla et al,
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o] 24 0] wiZoltH4] ()} (6) =)
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