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This paper intended to assess the hydro-structure characteristics of volcanic rocks based on the
hydrogeological data obtained from the underground storage cavern during construction. The variation
of groundwater levels was periodically measured from the 28 surface monitoring holes(NX size) and
the hydraulic pressures and injection rates were daily monitored from the water curtain holes(95 hori-
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zontal holes and 63 vertical holes). The hydraulic interference tests were performed in whole water curtain holes.
The distribution patterns of hydraulic pressure are closely related to the dip angles of fracture inter-
sected to the water curtain holes. Three domains can be grouped by the distribution of hydraulic pres-

sures in the horizontal water curtain holes. The initial hydraulic pressures meas-ured immediately after
drilling of water crutain holes are high in ascending order of the cavern C-2, C-1, and C-3. The prilimi-
nary hydrochemical data also indicate that the portions of the deep groundwater composition is rela-

tively great in the cavern C-3 area. Some of the horizontal water curtain holes in the cavern C-3 show a
steady higher groundwater pressure with the composition of shallow groundwater indicating the outer
boundary as constant hydraulic boundary. The water curtain holes in the cavern C-2 is characterized as

low initial hydraulic pressure and less injection rates, suggesting poor hydraulic connectivity to a shal-

low groundwater system.

The results of the study can help to understand a hydraulic compartment concept in a fracture hy-
dro-geology and be utilized during the surface investigation for a groundwater system.

Key words: underground storage cavern, conductive fractures, groundwater system, water curtain holes,

hydraulic connectivity

M B

Ak AskrrEAAE A

gl ofs 21 a4 o] vl-3- el g
Aol of3t Baag A AR e Aske] g]lo] Aok
olF g ZAHE sl dsty] A5 Ao E FejdMe
A PAE S T AR ASAF A LA Asts-F
o) AR E Hinge e T2 R A
HGoll g ol =S 3 A Eol= A7 vhEst
HAHCarlsten, L. et al., 1989; Rhén, L et al., 1997). =
Well A& ol & 7kA] o] 2| & X stA | P A& o] &5 &=
AL A g S8 gl e A7 e 2719
o A7) mj & ol B =gl XA @A S o] &7
A7E AT & e WLz Ao #7E A%
g Exor AEHE AL S o] 88l AlgteT A%
ol X o] AstrA A 54 s Aef Bzt skl

Astell F7FE A8 A AL
71, & FFAHY Akl sEUFRY 3
EA A ok 3, Aot BFC] TEoE B4

E7EA 2 gt AgEE FEAo Fi

sojol gt o] 7152
2-E(water curtain system)o|2H= QA F2] 4
AR o3 A FHg e STistetA "k

AF7HA U v ZA A M H = T
A&A Al SAA o] FojRA 1 3, FrPTY
F2 FARIYH HFE Foigth Ty ol#$

F7Pe AAH oz IR A HAEHE B
Freads siddsked §A17F i, FA A2 5
G ZALA Al A7)l ol go] STk
S SA| A 8 Boke] At Al A2 A8
14 A #AEE {42 old ©E At ¥
35 2ot A3 A siaske Aotk wak 2
TEHAHL 14 2 F/MEAI LS At BE25
3E mpetsla, olo ME B 72 FEH 44
& HES = Aol

Wik A e ARt o g B4 2
ol $ X537 o]9] 2] 5AE A &3] gefste Aol
7V S8 dEA T Aok AsA A AgE
Rz A (hydraulic compartment)E o] F3L 3lom,
A9 BFA ©gd 95t dAH e AR
HaE 3 QekOlsson, 1992; Doe, 1999). wt2hA| A5}
FHE5AA S A e EAS 2Eldhe AAIE AR
3L A wE 2 e FEEALE e &
o] M= ook gt

2 =5 00AY AetaRAgAd 18 F &
T2 BYoM REH ARRETY FHHESAE,
S g ok 9 %, F AR AEE o8
3] AA4F5 AxAAY AsFAAE 1A8 o2
st ch o] AAF = AL GEREAEY T
9] Z|3l58}e} A5 o FHate] HA FEALAELR
d(site hydrogeological descriptive model)-g 743}
A | Aot

Nt o



ANEFTE A $UAREA ARE 0%

HEX[He| 2| X|HAIR

ATFA Y 9] 242 Fig. 1las} #ho] Wty & {35
9 3R olE FYS AL SAYF &
Z2) A48 737 wgo g T Ju(FaEd
M AT 4, 1989), A 9 Foll e 71EY A
FAGA F7HE A eH-FAZAI Lol A
Aot

H|Z A1 9] 7|18 A 2A GA A S8 H A]5}HA]
A ZARE AXRALR o] FojAH, o]z AR ATE
YA " A|FZAL BHIV 2%, AF39] #7178 34
HA DS T ZAE 2R E sjAE FE)AA
23 54 ta Zo] Zeldath(AA AR,
1999; k=A== AAH A1 A, 1999 35,

ZAARE o 2E A 99 ke 2 Yste)
W B9S2 A0 AYHN, Ao A4
g A9 AFAQ] FAPt geta RESS] wEo]
st whebr o] Be ol AXFER &4
H ol Aek FFFel TESHA %8h] md] 4
Fof Aot KRR At Asirt aA 2L 5
AE ROE oS3tk

Aty TEE AFHYU 5499 @A AdEE A
AA e U g Bste BEu o W R st A)3k4
EFE gaiol FEH HAH O Fo A|3l5
FEAAE B3 3l A2 gl

by AFAAE Y S AHY G & Ao 4
ZE I AFXAZ T A FAH A9l o5t 7]
EAAE 3 AH3FI-1 F2d+ ¢F EL. 15m~EL. 50m
29 450l e Ao s BAH
Asta5ZE A 2E2H Asgdd A5E F 28
A8 AREE Fd A" ARHZF(NX 27),
Fig. 10)9] 5881455} A4 Aol 4218 503
(10m 77)8) FQF3 U A=o|Th AE B
FepIRe] $92 SYHOR AZY 5 3k o
% TS24 A4 (double completion)o] A =]o] ¢]
885 2] AR Bm(EL. 4m) A o] 95742 %
% <=8} F-(Horizontal Water curtain holes: HW), 1}o]
3t ¥]d(Pipe Tunnel: PT)3} 88 & 7]E]'d(Water
curtain Branch Tunnel: WBT-3, 6) ol +&4+9F
(Vertical Water curtain holes : VW) 637)) 7} 4 X] %] o]
SAckFig. 2). 59F 22 & AAS 45 2719
< SA8IH o AR oF 30m Aol EHAZ o] &

+

T ARTE AxS AskrAA 54 AT 95

| LEGEND
i Alluvium N
~ Uncomformity .

IT Dykes
o A

! = Intrusion -
| + 4 Alkalio~Feldspar Granite
- Intrusion -

:H:ﬁ: Wollaeri Andesite
s o
/)'A onghwasan Welded Tuff )

» w w. Shinsongri Formation

—n
e Ungabangsan Formation

(b) Distribution of fracture zones

Fig. 1. Characteristics of the geology and fracture zone
in the study area.
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(b) The distribution of water curtain holes.

Fig. 2. Specification of underground caverns in the

site.
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(b) Underground Cavern(verified)

Fig. 3. The fracture distribution around underground
caverns(C-1~3).
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Fig. 4. Fluctuation of groundwater table from surface
boreholes.
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Table 1. Hydraulic characteristics of water curtain
holes with the mean low pressure.

s
A7 -

Minimum hole | Hole
pressure after | pressure | . . .
et | durng | PR | B
intermittence ) m]ectl0121
pressure(kg/cm’) | (kg/cm)
WBT-1
HW-9~10 05,4 >20 High Poor
WBT-2
HW-17 075005, | 0519 | High Good
WBT4
; ~ 5 | Weakly Poor
HW-40~42 0.65~0.35 1952 ¢h Poor
WBT-5
HW-56 .
9 3 05 High Poor
HWZS)O Bl om06 | 2 0 | Good
WBT-6
HW-84~83 05075 195~2 0 Good
HW-93~95 0~0.25 205~25 0 Good

* Injection pressure : 29~32kg/cm’
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Fig. 8. The distribution of pressures and injection rate
in HW-81~83.

Table 2. The hydraulic pressures and hydraulic con-
ductivities of water curtain holes.

°] &

Initial hydraulic| Water curtain | Geometric mean of
pressure hole pressure hydraulic conductivity
(kg/cm) (kg/cm’) (m/seq)
@ 0-65 08~43 863 x10°
2 0-31 0246 14x10°
c3 0-165 26+10 99910

* Water curtain hole pressures in November, 2002 at 3.2kg/cm” of
injection pressure
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Fig. 9. The pressure distribution of hotizontal water curtain holes.
[Initial pressure > Injection pressure(3.2kg/cm’, measuring date: 2002/11/14)]
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A" B (VWO 214, 33-1)9) 429191 EL.
115~45mZ 3|4 2 5= §ich. 74 ol AZE A3}
FHE TRUY EFAR SR O E QA FI1 72
Y& BE3he FHR 87N o v AstS4
HAE Yede 208 318 2 5 Sl 7] S
sto] ojahd 22 F oF 200]wlEl 9] A5 WA
AR 01} FI-1 720 9] Askrde FHFH T
deoz Jstel AP F#97F AR e Ao
B4 B3 FYF7L FLEH R AdkriE W
£ FEUAA 22 AFTFHTeR FHHE= A
o AR HL:

&} sle] 2AG Y 422]8H7) W o 2 34
g A st A A Mgl t A5 98k AraetA
A d¥ez Aaestol w8 $HF
(overflow)& 3 2.2 A 8 E Aot 2] 31815
& B AR EY M Aol A% A8}
TS VN 2F 02 A TR A 1
182 Tritium3o] 0.5~1.27 TU, pHE 9.22~10.06,
Na=17.7~21.8 mg/LY MHE 2t3 o, A 21F
£459~583TU, 8.42~8 87 pHe} Na= 7.02~14.2 mg/ L
o] Y9 YeAth(Table 3). =21 A9 915}
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Table 3. Geochemical characteristics of water sample in water curtain holes(Sampling date : 2002/8/2).
H Eh EC DO TDS Tritium Na
P (mV) (WSfem) | (mg) (mgfL) Q) (mg/L)
HW-15 842 154 75 404 51 509 7.02
HW-16 8.87 167 78 383 45 449 8.4
HW-43 859 170 81 416 51 514 722
HW-60 873 118 % 388 53 525 111
HW-68 8.60 189 105 379 46 459 142
HW-69 9.2 161 89 387 11 106 181
HW-71 1006 9% 120 437 13 127 187
HW-72 945 80 121 509 10 100 166
HW-73 9.36 77 358 482 07 072 218
HW-77 830 27 66 416 55 554 543
HW-79 9.05 89 % 3.86 05 050 17.7
HW-80 9.20 171 78 372 32 319 124
HW-81 9.34 143 92 398 1.0 095 173
HW-82 851 190 ) 466 112 1124 13
HW-83 849 12 9% 383 58 583 110
Surface water 7.26 145 71 6.04 6. 6.03 512
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A WA e A2 E4E9Y. C3 55 T ARA w2t e A QA g FAUY BRI B2
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