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This study aims to assess the problems with investigation method and to suggest the complementary sol-
utions by comparing the predicted data from surface investigation with the outcome data from underground
cavern. In the study area, one(NE-1) of 6 fracture zones predicted during the surface investigation was only
confirmed in underground caverns. Therefore, it is necessary to improve the confidence level for prediction. In
this study, the fracture classification criteria was quantitatively suggested on the basis of the BHTV images of
NE-1 fracture zone. The major orientation of background fractures in rock mass was changed at the depth of
the storage cavern, the length and intensity were decreased. These characteristics result in the deviation of pre-
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dicted predicted fracture properties and generate the investigation bias depending on the bore hole directions
and investigated scales. The evaluation of hydraulic connectivity in the surface investigation stage needs to be
analyzed by the groundwater pressures and hydrochemical properties from the monitoring bore hole(s) equip-

ped with a double completion or multi-packer system during the test bore hole is pumping or injecting. The

hydraulic conductivities in geometric mean measured in the underground caverns are 2 -3 times lower than
those from the surface and furthermore the horizontal hydraulic conductivity in geometric mean is six times
lower than the vertical one. To improve confidence level of the hydraulic conductivity, the orientation of test
hole should be considered during the analysis of the hydraulic conductivity and the methodology of hy-
dro-testing and interpretation should be based on the characteristics of rock mass and investigation purposes.
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Fig. 1. Geologic map of the study area.
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Fig. 2. Location of the surface boreholes and distribution of the water curtain holes
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Fig. 3. The predicted and verified fracture zones around underground cavern.

Fig. 4. The BHTV images of fractures in the AO-2 borehole.
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Fig. 5. Fracture map of the NE-1 fracture zone in the caverns.
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(a) Cavern wall

Fig. 6. NE-1 fracture zone in the cavern and the BHTV image.
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Table 3. Results of th fracture frequency(number/m’).
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Table 4. Location of the straddle packer in K-1 borehole.

A% Fhd A+ 223

Elevation of the zone(m)
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Fig. 9. Evolution of the groundwater levels in the multi-packer system.
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Fig. 10. Schematic diagram for various hydraulic tests.
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Fig, 11. Ranges of the hydraulic conductivities measured from the various hydraulic

tests.
H2AYol 13 F oy, FANFO F 1 52 1. ARZANGA A A48 94 2 DEM, AF=¢
AHAZE 7108 5 )& Aol AL A F2AL BHTV 3o 93] 429 7)) g€
F AstFFolA e ddue vind waEd s
A= AX7} HAR G A= NE1 B bz o) %

£ g SAHEE JERA AT
2. AEZA Al 4T 2AE T3 2EHY 9

AR FARAL M A AZZABANA A5 VIS YL 5 Y PLOL BHIV 242
93 AFFE 22 A FAY BGAA 2 FAA  FE 08 Y BRIEE ANFYOG, ¥F

o BAs A2 BAY L neore T DUY 4E3 PUSHE 2= AN HEt
3} 2, S RECLEEE SRS



226 249 - 235 - Wy -

3.8 A7AY W gHgE e A5v) 2o o
gt Aol Wy, A7) HIEE 1A A dd =
o A% 24706~ 079, 14~ 38 AT AA Ex3}
i1, AZA G 2E FABIAY 238 1A
Z AR 2AHAY. ofe =AY B 2 24
W, AR S & ZAHE 9 (investigation
bias)ol] 2|3 A o2 ARHH, A A A E
Ag}sf o & Aot

4. AFFANA ZAE B G HIEE AR
ZA A BHTVY) o3 44 G2 453 7474
A TE DY R 5~ 16 & JAl Y
Ebtrh. mheba BHTVO 93] sS4 g A+ 2 vl
T4 989 2T B4 9YR 5L A9t
7} 92 51, flow logging testE 53 7§7) gl o
g el 4 2A FRkE ol of & ZlojT)

5. ARZATANA Ax & FHYFoR 5
A A7 S dFa7] HaA e olFTHAS AL
U g7 28l os) sejAAeta E4o e
F9E AN F v =4 g7 Ak
T w2 78 A9 2 AELA W A
Zo] a7drh

6. TRAAEEE AT W, AP, AEY
ol whe} S| Mt uat st G Aol #4 %
& AAHNY + Yeme 2AUYE Hosdn
AFEH o grs AP P o] e H oz o & Aol

Al A}

£ AFE FTHETAL FFUAGAT LA
Fo2 Agsts ATMBAY oJsto] FAHY

=
o @EAC BEE o714 @oul FRHFTA
2 YA WAR AR Qe BAE =
an.

TnEE]

A7, 2000, FA 2 & 0] -3
o eRlA A FFA A7, PAHS =Y,
ok &g, 212p.

A7, 2002, SAEANAEZAN | SHFFA G 7
FHPAEE 4E, 3 d 3834, Vol. 12, No. 3,
pp-319-332.

H¢AAYNG(F) Mg, 00 F7HlE571A]

ol

A BAFE7FEILA A 39, 2003a.

gAY H(F) ATz, +HF 75 E
F 35314, 2003b.

44, 2000, Sk ghatolM Y] FEE ] 0
A a5 A A i stol] 324D A e s, upay
8=, M-ethstar o &, 250p.

18] 91, uhg9h, FA| 2, 1989, BF=E A AR A, 3
TEHALATL

A DAV F(F), SK AA(F), 1999, Ul F711 5
714 ZAVAA &4 AAZARILA.

24, 2005, AsHrFAZ T LS AT SEY
wre] AakAA BV A7, B, &
ol &t t g, 208p.

FTHFTA-TT AR AL, 1999, GkA &4
AEA A, 91p.

AP, AT A9, oF, 334, 2001, =3+
Z Al o3 B3R e el F e A,
o g4 2283 A, Vol. 11, No. 1, p.63-79.

Andersson, J. E. and Persson, O., 1985, Evaluation of
single-hole hydraulic tests in fractured crystalline
rock by steady-state and transient methods, SKB
Technical Report 85-19, Stockholm.

Andersson, ], Nordqvist, R, Nyberg, G, 1991,
Hydrogeological conditions in the Finnsjon area,
SKB Technical Report 91-24, stockholm.

Armitage, P. Holton, D,, Jefferies, N.L., Myatt, BJ.
and Wilcock, PM. 1996, Groundwater flow
through fractured rock at Sellafield, European
Commission Report EUR 16870 EL.

Bouwer, H. and Rice, R. C., 1976, A slug test for de-
termining hydraulic conducitiviy of unconfined
aquifers with completely or partially penetrating
wells, Water Resour. Res., 12(2), p.423-428.

Munier, R,, Stanfors, R., 2003, Geological site descrip-
tive model, A strategy for the model development
during site investigation, R-03-07, SKB, Stockholm.

Rhén, IL(ed), Backblom, G.(ed), Gustafson, G,
Stanfors, R, Wikberg, P, 1997, ASPO
HRL-Geoscientific evaluation 1997/2 : Results
from pre-investigations and detailed site character-
ization, SKB TR 97-03, 240p.

Palmgqvist, K., 1990, Groundwater in crystalline bed-
rock, SKB TR 90-41. SKB, Stockholm.

Stanfors, R., Olsson, P, Stille, H., 1997, ASPO HRL -
Geoscientific evaluation 1997/3. Results from
pre-investigations and detailed site charaterization.



QA 2 FHUAEEY FHNIHE T4 AT YPEY A7

Comparison of predictions and observations.

Geology and Mechanical stability. SKB TR 97-04.

Tammemagi, H. Y. and Cheislar, ]. D., 1996, Interim
rock mass properties and conditions for analysis of
a repository in crystalline rock, United States

Department of Energy, BMI/ORCD-18.

E o2 9 20059 4%
A A Y 2005 4¥
AAgted 20059 6Y

1149
12%
15%

249
F A AT 2 A HNEXNEDTH
305-353 WAZ G A 47 G205 15084
Tel : 042-868-2064

E-mail : chosi@kaeri.re.kr

'ﬂ\l

1H

FTARE AT A PG H I EA D TR
305-353 A Z G Al F4 7 970F 1509 A
Tel : 042-868-2063

E-mail : cskim@kaeri.re.kr

ol

w4

ST AAH AT L A H 7 B EA TR
305-353 A B G Al 4 7 9 F 1504 A
Tel : 042-868-2030

E-mail : ndsbae@kaeri.re kr

AT

BFAAL AT P AT BH R AT
305-353 A FG A 48 T R F 1509 A
Tel : 042-868-2365

E-mail : kskim@kaeri.re.kr

7%

Z9 8t 2 33ty 3t 2) A 84 78}
305-764 NAFGA 4T 35 22087
Tel : 042-821-6423

E-mail : mysong@cnu.ac.kr

b o

227



