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Abstract

In order to develop a safe geological disposal concept for the HLW from the
nuclear power plants in Korea, it is necessary to evaluate the safety of the disposal
concept in an underground research tunnel in the same geological formation as the
host rock mass. The design concept of a research tunnel depends on the actual
disposal concept, repository geometry, experiments to be carried at the tunnel, and
geological conditions. In this study, geological investigation had been carried out to

develop the basic design of the small scale underground disposal research tunnel in
KAERI.
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Table 1. Research items to be carried out at URT

R&D items

Rock Mechanics

Rock Mass Classification

Rock Stres sand Deformation Measurement and Analysis

Properties and Mechanical Effects of Rock Discontinuity and Fracture Zone
Effects of Stress Change on the Hydraulic Properties of Rock  Discontinuity
Blasting Techniques and Blasting Effect on Adjacent Tunnels and EDZ
Evaluation of Tunnel Stabilty and Rock Support Design

Thermal Property of Rock (Heater Test)

Infleunce of Earthquake on Underground Facility

Geology

Prediction of Rock Boundaries

Distribution Rock Discontinuity and Fracture Zone

Groundwater network and Flow Characteristics in Rock Discontinuity
Flow Test through Fracture System

Prediction Technique of Flow Rate into Tunnel

Engieered Barrier System

Thermal-Hydro—Mechanical(THM) Behavior of EBS

Gas Migration in Engineered Barrier System

Contaminant Diffusion and Chemical Buffering of Buffer

Colloid Generation and Migration at the Interface between Buffer and Rock

Fluid Migration

Contaminant Migration in Rock Mass

Gas Migration in Shear Zone

Contaminant Diffusion in Rock Matrix

Colloid Migration and Retardation in Geosphere

System Design

Tunnel Sealing Technology

Verification of Deposition Hole Drilling

Concrete Plug Design and its Application

Verification of Transportation, Emplacement, and Retrieval Operation
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A2 WY Hdolzg AR AEE F1E F A& WLy A7/t sty o9 34
AFAAo] Af4 FAU AASEF Fozn ARl JYEF o} 39 I EXY F
A W73 JdEE A& rte ddE 479 488 J¥2 A AARATAL] IHE
AL AGD el AANEF ASIHEATALY wjA el dFS Ak dot. ol
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3. AYJ¥Y Y (Access tunnel)

o FEA A A FAAHE oo AFEE] 4
F A48 gy 37 AR HEAE 28 5 UES EAE g &
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3. 9+ EE (Research module)
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3.6. Utilities

o AL W, @7, £ B Ve AFATALE HA 2gol WL W8P Aol dxE
AFA gl Wew A718%F 50KW (FF 237bs) § #7418 2718438 FFL & UES 4
Asiolo we. WAl 23 AL AsHY B AN wer

o AYHYE) B AN A5 (sump) & BAF], AYHY F ATFEFAN B4 A

F4E Eotd AYeE wWiEd 5 UEF dof ¥ A7

BAE At Adufro] A3 AYEHE W] AFPLR RolEF
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FE] 2EE 7HA xHAldo] AAHojop gk QB R AFEREAME HAAE dud
fFE2% AulE 5ok ¥

3.7. FEAA

NANE ARt Br1Z23 2 B7] du], FAANAE Fol YA FHE FRIEE I} A
71A& Adxste] wigty], wlAahdAr], 296, A% A Adu], CCTV ¥ 254, A
Adu] 5% wixgt, HZAL HA3 i de] Aty g3, AEET FF LAY s+
Hsgol £8E F UEE a9y A9 Ao, BAYUE A Control room & FFT X HA
Tk, ZAME Blg ARLE 9% Hd TRERE Y8 turning shelter & AXA 3 JYEER,
FRAAE, FAME 7HEERS] R AlFo] Xy ojof s}

ol2igt AA QT wWE HAZ Y Fig. 1 of TAE /Md7 Fo] AFAEATALES 2
Aetes A, A4 2L WFIEAE gUAsty] P& 20039 11€9FE 20049 287HA FF
£71 AZ #FZ 2R g FAZAPT AAHADG. FAAY $5L 1996 FAHJG "HE
71BN E" ATE Y3 ZAFE v Tt (RS 9,1996).

Fig.1. Areas of site investigation in 1996 and 2003.
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4.1 AEXAZA}

Zste] AFEG g B Ad T 2 A9E PSR Qe ARk 44E8F d FE
A EAE meotsly] 98 AR =ed AFH/AAY] EAS @2, B3 A A9
AL B33y o]l #YF tadd ¢ a3 Al4Y] FIAFEFT SR FAH 3
g, ARG FAEF T FAA deEsta o
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42 290 w4 At |

AFAEQTAL R B AAFEAY ALAAS FEE debshn AwAd A3
BE S Al Ao Wga) A9 B2 A% AL AAHSIT, Fig2el 8ol
AYHYS FURE FFOE ) FUL VAR MdsT, PhY FHHS 296 L ©
2 Fpo]  Wdsel AAos HES HE WA HURA Ao A Ak N2

Atk 7 249 F ARE Lessmolwl Fig 2t 54 WdE woiEth 3327 €Y A%
W3 SASL Folt S-2 MY A% AR EA 2 Esdel A3 wyRsE
1,200m/sec ©18t9) AL 7 80~230m 7 ANFA BF 16m W FAL WL
A £Eahn Yt RO UER,
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Fig.2. Seismic refraction survey(S) and electric resistivity survey lines(R)
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Fig. 3. Electric resistivity plot along R—5 survey line, which can show the rock condition around
the research modules
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A 5-0] el AwtFad A4, 7wyt ExAY R F3E 5 e, A5 AMH 2 AF
AR FUHAEE A A Hed AHuREE 9osr) -43}01 FAANF9} AAAF7T
AANEHAT FAXNFE HEY JdFHENA 160m Zol2 AAFHRLH AAASE HYEY oA
AAR 10% G702 a4 ALY FAsA AAAT.  FRAF ANFAHY JFEYH
2.0m7+A FIE 4.2m7HA] F3+4,10.3m7kA] A,19.8m7FA] REY, 1 SH-E A o] EAst
= RAor yehgt 17.2m~17.6m, 19.5m~19.8m, 34.0m~34.3m T4 s dizt @2 E

FAFAMY AstFHe A 18.5m=E A FAH A

AAAE A3 AFF YFoA 4m 7HA EF3E, 14m 7hA F3SE, 28m 7HA] Aol ved
ol¥ Aol vty dFdE 70m TIA 0.8m 28X 75m TFIA 2m Eog el
g AIFEFE g Gube AdE JFolA 90m7bA] At 9ol 90~110m AR FEF
kg Thiir 110~125m 73relA A27F ol z o] F 180m7HA %A Z¢73te] vehd
t}.180~190mAA w7} o olF 252m7tA = $EF ke FAEFR Y= ez e
vk, A3 ZAdFE 50med 80m T4, 283 180melA Askre o] wstew ol 1
of A= T JFoz B, FYAFE A 180m o AA s A dy g
AETE WS A4 Jetden Algd 289" AR AeeE Adstes Rol 4o¥ Ao
2 Btk AALwolAM @izl Hz wEgE FAANT A7 N30oE Waka NS #3e] AHert
AEHA YERe] ol #HAl nEHF<Q HYY WEIN560W)H AZte] A Fo]7] wEe
HY AL FAs=d F3 RAoE Helth

5. AEAT B4 F8 HA g

AAFHAT L BRI A EATFALLE AL A5 g Z}EZ/‘} 9 FAzALE
3 Al HALHE UEFE £ AEE AYHEH AFEEY N ‘:%0}93‘3} °4:|1.‘?.§
dAHo 7 AYHY E FEo F§ SFFol iy wlj X3, 4 78‘ PR olEfo] AASEF
24 iﬂrﬂoi AEE F1g & UES FRH(Fig.d). ‘I‘:IL_‘?_E'OI AxHAA AL XK ¢
g F RS EA EAFAUNN FEE IS RE £ AES < 230m Z=l°l-4 z4l
Hdg gt Ax R @4 2 9 xr Z9, 2349 FAA S 18 IYUHY
10% &8 ZAALz 235 E doh JYEHYE FE AFEEY Holv 747 26mE AA
BF 2%z Fozm AAMFTE 7HestESE Stk Figdold Re A o) AR
B2 9% 8m Zol9 turning shelter & ¢F 80m A 02 23 o AXx 3},
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Fig. 4. Concept design of the underground research tunnel

Fig. 5 ¥ 772 BHY ARE BHAF EE EHEL U4 o3 Y AYeEdd a7
BEL 6mx6me ¥R JUHE ZEE k. 23 AAA UR 5 AR A dE &S,
AFE Hx3s7] A8 A2F Fdas 9kg & 2H3A G5 s3ich F3d 222 A
of o5t AAEdel 7% 50m ¥ geold FoF FE3] RAEHH vigk £33 EE 30cm
FARZ eIt (Fig5.a). lo] dad 32 AJEEY A$ gold& AXsA gon
o] el wel £33 ES AXstn 83 By WD AP AEYE A v ol o
15cm F7¢8 Z23EE ettt ks o] 43 A7) FYHO A= ATEES F3 e ot
o AL ZE Fig.5.c8 Fo] £aeEg) vigd TIYEE AA A &S 3t HY
go] ¢hito] =28 5 YESF Ik, Fighd & ITFEEF JYE o] = axl
AZEd. ZFPAv AL Y THREES A Fde BEAAE W] 5m o Tl
2712387 7hss AEHOUE AXste] AFREANMY AL B4, B 5 AES st

X 1g o

6. d&

ASALATALL AR AT AP NLEA ARG 43 2dY I} A= BUL
A BFFolt, E ATNAE AAFAT2Y BRG] ATEY AFATAYE DU
Bete) Bde FES) A8 BwA A3 SYNFS WEE APz AAsHgd
1% Ba Qol7 PVEY ARE ol §stel AU VR AAS IYSHYUT. AL HYRT
3} 3AY PFoz AANFE AANFLEA Y B AHE B3, §42ATY AR
9 27), 72 BT RIS 2L A4 WEHE AT £ Ugon olF A xR LA
oFld + AUtk AWZAES APATIF F2 FYY ATEFO AANT due e
H2@) AR i /A7 F5E RolW b daAAY 2F ¥ Bd AT S
td ol@lgol 9 Ao weED AYHY ATRY A%GF Ane TIYE ooz
BAsE AYELe) Je e £ADNES FRE YXNE WPSHEZ AAsfAT. Lol
230me] AYEYE % 10% FANE FAVOEH AFEEC APAR olghFo] AAFES
$o2M ATEEl Hx 100m o4 HES HHY 5 YET Al wstsich
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Fig.5. Tunnel design of the underground research tunnel
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