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ABSTRACT: The pumping test is one of representative hydraulic tests conducted in the field to estimate hydraulic
parameters including transmissivity and storativity. In this study, we examined many researches on the pumping
tests performed in South Korea and also discussed their merits and weak points. There have been technical limi-
tations of using the existing analytical solutions to fractured rock aquifers in South Korea because they basically
assume continuum media. A few Korean researchers have suggested some analytical solutions considering the
groundwater flow characteristics in the fractured aquifers but they are not easy to engineering practitioners. Also
in this study, we demonstrated a practical application of the common two solutions, Theis (1935) and Cooper-Jacob
(1946) to the existing pumping test data and suggested a few recommendations, expecting to be useful to the more
reliable analysis of the pumping test data in the engineering fields.
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1. M 2 (Kruseman and de Ridder, 1990). $-2|L2}of| A=
el Wakget Bl 7199) A olSe] ofs) A

A (pumping tests) & 5] TAITAF T BRE AT FS ARH 2RO 2 tho] Al
9 FEd(ESFASD), FUAEEK), AF o] FREHUT 53] 598 Asteid, dA Yo
AS), HIAFAIS(Ss), vlAEE(Sy) & F457] B AA 4 $HIFF7PE AT E= 4 'AY

flste] = ANAZ R ditE oz e
= FEAE Y sfvtolti(Dawson and Istok, 1991;
Lee and Lee, 1999). Z18] 3 32] 2] F5A| o=
3t 7l o]Ake] =7 (observation well)o] & Q@ 3}c}

1 0

e HEAE LAY SolH BaH e S
Sth(Kang ef al., 2003; Choi, 2007, 2008).
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Table 1. Specifications of wells involved in the pumping test (Lee, 1998).

Well Depth (bgs) Well radius Casing Distance from PW
PW 56 m 10.16 cm Upper 4 m Om

C-1 40 m 6.5 cm Upper 4 m 5.02m
C-1II 34m 6.5 cm Upper 4 m 22.15m

Al 549 A (B F 1 FESER) 7 4
Sraiol Ay Jgkg nlAITk B 15i%ick Chung
et al. (2009)2 A F=A1H <] 4 o] A] Jacob (1947)
A2}t Labadie and Helweg (1975) H]AE =2
o] $ERE Aol Ao (53] FEAHFol M=
8.73~24.71%) 2 G5O & A A 5}
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SN2 A Aers ek wo] BAZ e
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7} go- A Haielch. Tt 22 PR AF(Choi
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2 SEueEte] G URtEA ol = AR Y
o 283 Y= Y AAYAE ST U834
A o) o] HAFstith 21U o A3 Y
oAM= 7122 A d Y A, A3t siAs
Ag, ABMY 52 F2FE e AEA
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Fig. 1. Drawdowns measured at (a) pumping well, (b) C-I observation well and (c¢) C-III observation well in the
pumping test. Data are from Lee (1998) and Lee and Lee (1999).
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Fig. 2. Curve matching and estimated parameters for drawdown at the pumping well using (a) confined Theis (1935),
(b) confined Cooper-Jacob (1946), (c) unconfined Theis (1935) and (d) leaky Hantush-Jacob (1955) solutions.
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Fig. 3. Curve matching and estimated parameters for drawdowns at the observation wells, C-I and C-III using con-
fined Theis (1935) ((a) and (¢), and confined Cooper-Jacob (1946) solutions ((b) and (d)).
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Table 2. Estimated hydraulic parameters using some selected approaches.

Well Theis (1935) Cooper-Jacob (1946) Explanation
e
T (cm’/sec) S T (cm’/sec) S
PW 0.4681 1.476 0.4476 1.522
C-1 0.4673 6.05x10™ 0.4605 6.09x10™
0.2015 1.35x10” 0.3538 8.85x10™ Early data
C-11 0.8957 9.98x10™ 1.0390 7.94x10™
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Fig. 4. Curve matching and estimated parameters for the observation well, C-I, with an emphasis on the early data.
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