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This study intended to evaluate hydrogeological characteristics in relation to subsurface geology data obtained
from borehole, groundwater level, borehole flowmeter test, and field hydraulic tests. The regression equation of
groundwater level (Y) versus ground elevation (X) is expressed by Y = 0.75X — 7.00 with quite high correlation
coefficient of 0.78. Relationship between groundwater level and thickness of landfill, alluvium, and weathered zone
results in higher correlation of groundwater level (Y) versus natural log value of weathered zone (A) than other
correlations, with the regression equation Y = exp(9.974A) — 14.155. The result of groundwater flow measure-
ment in the boreholes indicates that groundwater flows towards between south and southwest, and this approxi-
mately agree with regional distribution of groundwater levels.

Key words : hydrogeological characteristics, subsurface geology, groundwater level, tunnel excavation, Busan
Megacity

M o SED S TalAde] AN vk =ARGe] B

Qe A3 FEAAS WS A3k ARy

%al»}aﬁlﬂb A A9 ZEE A A okleh B EAAN BAR AT A
8 X e uA "o ae, 2449 Fexd 5

-

ki o
rulo ofl

L

*Corresponding author: hsy@pusan.ac.kr

367



368 FE4F - A - ALE -
sotsly] ofgld AL AR vt bR B4
A9 A Fwo] B FREF o} ATE AUE FO

2 99 ) deelch, BAAeAE iy A
371 ofgle AS7t BomE seAASY Hus

717t BT, ARREEAL, ASFIFRA 5L 5
P o AYD A 24 Aok 5 gk, T
2 geiel EANRE ASBRRT 4% ES
FAl mE NFEALE s o, AFAREe] A
Ades BelE Baie 497 B7] dEolth wet
A A7t AR el 271l A5
A A9 AFEAL ATt B0 $8EA
2 gk opjel, ASRA 2 el AekE U
o2 sMshedE ¥ £ee A ReT Yok ol
Frion B 0 2 A ol sk AuAE
AR S 3L S AEEAG 22
S5d 397t oplTi TS AFHEE 28 % ¢
7] dol, =R AZT Ak F S99 By

Index map

EXPLANAT!ON

\

Landflll area \\\
———— Stream K
—— Subway

Fig. 1. Location map of the study area.
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Fig. 2. Geology of the study area (Modified from Son et
al., 1978).
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Fig. 3. Location of the boreholes.

Table 1. Description of borehole geology.

Geology Landfill Alluvium Weathered zone Soft rock
Min. thick., m (A) 0.00 0.00 0.00 0.00
Max. thick., m (B) 16.00 31.00 46.30 20.5
) Range, m (B - A) 16.00 31.00 46.30 20.5
b%r(::ffs?:s Arithmetic mean, m 239 7.99 10.28 1.89
(205) Median, m 1.30 7.00 8.20 1.00
Standard dev. 3.02 6.64 991 3.02
Skewness 1.66 1.06 3.19 4.56
Kurtosis 291 0.80 18.46 23.16
Min. thick., m (A) 0.00 0.00 0.40 0.00
Max. thick.,, m (B) 12.00 14.50 39.30 65.00
Range, m (B - A) 12.00 14.50 38.90 65.00
New borecholes Arithmetic mean, m 2.02 434 16.09 3843
48) Median, m 1.50 3.45 14.2 41.75
Standard dev. 1.94 3.49 10.22 16.09
Skewness 3.01 1.08 0.64 -0.77
Kurtosis 1434 0.09 -0.34 -0.13
Min. thick., m (A) 0.00 0.00 0.00 0.00
Max. thick., m (B) 16.00 31.00 46.30 65.00
Range, m (B - A) 16.00 31.00 46.30 65.00
bof;’;z‘les Arithmetic mean, m 232 7.30 11.08 8.82
(253) Median, m 1.50 36.00 8.90 14
Standard dev. 2.84 6.32 9.03 16.18
Skewness 1.81 6.00 8.9 1.40

Kurtosis 3.77 1.31 1.89 247
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Fig. 4. Thickness distribution of landfill, alluvium and weathered zone.
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Table 2. F-test and t-test using groundwater level and surface elevation.

F-test t-test
Correlation Critical Stope Intercept
coefficient rilica Calculated value Critical Test .. Test
value Critical value
value value value
0.7800 4,03 27.84 6.31 27.84 6.31 6.97
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Table 3. Borehole specification for flowmeter test.

Rock type Depth (m) Layer Screen depth
Alluvium 0.0-0.5
‘Weathered
0.5-22.
TB-4 Andesitic rock 63.1 zone 3227 35.0-43.0 m
Soft rock 22.7-45.0
Hard rock 45.0-63.1
Landfill 0.0-2.4
Alluvium 2.4-12.0
TB- iti 5 .0-38.
51 Andesitic rock 61 Weathered 12.0-46.0 28.0-38.0 m
zone
Soft rock 46.0-61.5
Landfill 0.0-1.8
Alluvium 1.8-11.5
TB-57 Granite 33.0 Weathered 145.18.8 12.0-20.0 m
zone
Soft rock 18.8-33.0
Table 4. Groundwater flow direction and velocity in the boreholes.
1-D 2-D
Depth - -
No (m) Flow Flow rate (ml/min), Flow Velocity Geology
: direction flow velocity (cm/sec) direction (cm/sec)
39.5 - - 206.8 529x107* Soft rock
TBo4 44.0 - - 205.0 5.64>%107 Soft rock
i 46.5 - - 202.7 5.64>107 Soft rock
48.0 - - 200.9 5.64x 107 Soft rock
335 upP 0.2, 424107 192.4 7.76 <107 Weathered
one
37.0 up 0.1, 2.12x10° 194.9 882X 107 Weathered
zone
TB-51 Weathered
415 DOWN 0.4, 849107 187.0 .11 107 cjon‘:e
450 - - 189.5 8.11x10™* Weathered
zone
17.0 UP 04, 849x10° 2356 3.53x 107 Weathered
zone
TB-57 204 up 0.6, 127X 10 239.0 3.18x 107 Soft rock
252 - - 2399 6.35% 107 Soft rock
273 - - 239.6 564107 Soft rock
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cm/secEX FBHERY Z|3l f5HETH 1/100 =R
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Fig. 8. Groundwater flow orientation and velocity by 2-D flowmeter test.
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Table 5. F-test result between geological thickness and groundwater level.

Thickness Correlation coefficient Critical Test

value value

Landfill -0.1265 4.08 0.60

Alluvium 0.1014 4.08 0.62

Table 6. F-test and t-test using thickness of weathered zone and groundwater level.
F-test t-test

Thickness Correlation Crifical  Calculated _ Slope Intercept

coefficient Critical Test Critical Test
value value
value value value value
Weathered zone 0.7238 4.08 50.61 6.31 0.36 6.31 50.55
Weathered zone 0.6468 4.08 33.12 631 9.24 6.31 33.06
(natural log value)
40 40

Y =0.8238*A-1.2577
Correlation of coefficient, R = 0.7238
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Fig. 9. Regression curves between groundwater level vs. thickness of weathered zone.
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