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Hydraulic Property of Groundwater Flow Controlled by
Vertical Geologic Structure and its Field Example
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Absract : Hydraulic property of fissured aquifers often depends on geologic structure which acts main channel of
groundwater flow. We treated theories of linear flow related to vertical geologic structure. Then, we analyzed the result
of two pumping tests conducted in Okmyeong-ri area (Kyeongbook province) using fractal model and found hydraulic
characteristic of the fissured aquifer in this area. According to the pump test analyses, groundwater flow around the holes
(pumping well D9; observation wells C3 and D7) of test 1 is linear and is controlled by vertical geologic structure with
infinite length and infinitesimally small width. On the other hand, around the hole D10 (pumping well) of test 2,
groundwater flow is pseudo-radial (n=1.9) or radial {n=2). Thus, the characteristic of fractured aquifer often shows

variable groundwater flow spatially and temporally.
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Figure 1. Geolgy of Okmyeong-ri area.
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Figure 2. Site of the pumping tests.
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(Barker, 1988; Bangoy et al., 1992; Hamm>} Bidaux, 1994a,
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Figure 3. Model of groundwater flow in confined aquifer with in-
finite verfical fracture.
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Figure 4. Selective type curves of linear flow with different welibore
storages at a pumping well.

o] ZojAth Wp=0 wi= M4 71&7) 1/2¢) Ade=
Lpebitt}. Figure 5a= 58319(n)o] 1, 1.5, 2% wjo] RFEF
An=19 B (23)3 Z= 24939 48 EEFHNY)E Y8
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Figure 5. Type curves of flow dimension n=1, 1.5 and 2.
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TEFE FHBET JE Ro sHAs waly, Fd
9] XAl (storage capacity)o] T F U} Cinco-Ley2} Saman-
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Figure 6. Model of groundwater flow in confined aquifer with
finite vertical fracture (Gringarten and Witherspoon, 1972).
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Figure 7. Model of vertically fractured well with storage capacity
(Cinco-Ley$} Samaniego-V., 1981).
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G3) D7(HB28F)e BHH2Z o & Uch(Figure 2).
D9 Fe] AEE 44 mo)1, C3EFY Ax9 FFHoRRE
o] Agle 72 288 ms} 274 m, 21 D75 FS] A% &
TR ozl 7ele 242 300 mo} 74.8 mojt}.

FFR(DITF )N E ARAA 10 m7AE 253 AY
2 Ho] gen, 1 Br} g2 7L L3 de s o] FoiA U

C35E(TY3)e] AvbddS A=) ofshd, A #AA 13
m7}AE $HFIFH YR Hol 9lon, 1 olatiH F4(288
m)7HA = S FeE P JUTH(YAE, 1987). 200 m
A Aolde] dFez Avkd Axe) 5¥d st Mol

A got 221 m B3 270~280 m 7o) ] == F
37l wE o] Q= Ao Hdn.

D753 (H8253)0 A2HS A8 o3, AEZFE
11 m7lA= $853 Y2 o]FoA] glon, 1 o]t
S3(ede] 3¢, 4EA Y, 2A4F $3%, 3
Ad)el vehdtt, 53], 32 A4¥2 117.6~121 m, 297~
300 molA] ¥)ZA 2 FEE Ui, 832 m, 85 m, 89.4
m, 167 mol| A& 10~20 cmFA 2 FAE o] Qi 4] F3)
T 142 m A=A AAH, deld] ¥z 180 moljA] Azl
k. 53], 180~200 m Apololl= FAEe] FEu(Moderately
fractured zone)7} WEE] EH, LEHZ(YA-E, 1987)
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of 93t o] FZroA &It FAF Wolxe AL naR
22 Al F-5dE A4

FFEAN A FFAL DIFT T\, Y5 o2 BE 2H2t 274
mé} 748 m ol C35F (5% ) D7(HE253)0A &
e #E3slYcH(Table 15} Table 2). x&}, F5AH= 59
Z3 o] HRHA ol f2Mslst #E5E A E3T A

Table 1. Field data at hole C3
Elapsed Depth to

Elapsed Depth to

. Drawdown . Drawdown
time  water level time  water level )
mn) @ " i) @ ™

1 0.570 0.005 45 0.678 0.113

1.5 0.577 0.012 50 0.687 0.122

2 0.578 0.013 55 0.695 0.130

3 0.580 0.015 60 0.701 0.136

4 0.580 0.015 70 0.715 0.150

5 0.584 0.019 80 0.731 0.166

6 0.585 0.020 90 0.745 0.180

7 0.587 0.022 100 0.760 0.195

8 0.590 0.025 110 0.768 0.203

9 0.595 0.030 120 0.780 0.215
10 0.600 0.035 150 0.810 0.245
12 0.603 0.038 180 0.835 0.270
14 0.610 0.045 240 0.882 0.317
16 0.618 0.053 300 0.923 0.358
18 0.620 0.055 400 0984 0.419
20 0.625 0.060 500 1.043 0.478
25 0.635 0.070 600 1.085 0.520
30 0.645 0.080 800 1.060 0.495
35 0.657 0.092 1000 1.073 0.508
40 0.668 0.103 1186 1.103 0.538

Table 2. Field data at hole D7

Elapsed Depth to Drawdown Elapsed Depth to Drawdown

time  water level (m) time  water level (m)
{min) (m) (min) (m)
1 2.360 0.000 45 2.470 0.110
1.5 2.361 0.001 50 2.480 0.120
2 2.362 0.002 55 2.487 0.127
3 2.363 0.003 60 2495 0.135
4 2.365 0.005 70 2510 0.150
5 2.370 0.010 80 2.520 0.160
6 2.373 (.013 90 2.535 0.175
7 2.378 0.018 100 2.550 0.190
8 2.380 0.020 110 2.560 0.200
9 2.385 0.025 120 2.570 0.210
10 2.390 0.030 150 2.600 0.240
12 2.393 0.033 180 2.630 0.270
14 2400 0.040 240 2.675 0.315
16 2.405 0.045 300 2.705 0.345
18 2410 0.050 400 2.775 0.415
20 2.415 0.055 500 2.830 0.470
25 2.425 0.065 600 2.875 0.515
30 2437 0.077 800 2.860 0.500
35 2.445 0.085 1000 2.865 0.505
40 2.460 0.100 1186 2.893 0.533
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Figure 8. Analysis of the pumping test at Okmyeong-ri area us-
ing linear flow model.

Table 3. Analysis result for the pumping test

Pumped Obs. Kb**, Ssb*",  K/S, W, r
well  well Kst m” m’s’ m’ * {(m) i
D9 C3 1.685 2926 0.576 158 1
D9 C3 427x10% 4.37x10? 274 2
D9 D7 1.685 2.926 0.576 158 1
D9 D7 421x10% 6.09%10? 74.8 2
D10 D10 1.14x10% 9.50x10* 12.0 0 1643 0.1 2

D10 D10 1.38x10% 1.83x10° 754 0 2190 0.1 19

of ofeid AMEe dnXEg &
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FFAE Ao 9JabH, Kb’<KWe=1.685 m*/scco] 31 Sb’=
SWe=2.926 m=Z AXLE v} (Table 3). Figure 8& B&A o] 3
=3 FAEIAT ARl 529 o)ETN 2 Ty
o] F&Ad wjo] FrAe] AY BE o|Z2RML EAF A
ok B2E £ 4ZH e AR §%4
13Tk B8k o) ol@FHL Y527
Z o2 ved.

Figure 9a= C35.39] 9131 71222 98 ), ¥4
S2HE 274 me 748 m AR WA 589 oj2RML
a8 Aotk aYel N & 4 gl wie} 2ol C3nFY 5915
2 BERD o]BFM) F AXFR) Ponl, 748 mo] o]E
A D733 9387 #= A w@A| gl D7EE
o] FA8AE 71E R We o, %kT OZEH 748 m AH
o WAV B89 o|Z2ANH D73 F S8 BEgE A
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Figure 9. Analysis of the pumping test at Okmyeong-ri area us-
ing radial flow model.
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