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ABSTRACT
Received: December 6, 2023 In this case study, detailed survey of the Excavation Damaged Zone (EDZ) evaluation for the
Revised: December 15. 2023 deep geological repository for high level nuclear waste was conducted. Oversea and Domestic

case studies were compiled and investigated. EDZ is considered a crucial factor in the
performance assessment of spent fuel disposal, leading to numerous studies worldwide
aiming to understand the characteristics of the EDZ and quantitatively assessment of its extent
through field and laboratory tests at Underground Research Laboratory (URL) sites. To
enhance the understanding of EDZ, this study begins with defining and exploring the history
of EDZ, compiling factors influencing EDZ, and summarizing the impacts caused by EDZ.
Subsequently, an analysis of EDZ and rock properties is performed, followed by presenting
generalized outcomes, limitations drawn from previous research, and proposing future
research directions.
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Fig. 1. Development of EDZ around Underground Tunnel (Sato et al., 2000)
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Fig. 2. Defining terms related to EDZ around tunnels (Perras and Diederichs, 2016)

Bld RO FRREFI o] TRt A 271 1980 dHofl AJREIQIH: =2k o] Bld O] 484 Asol miAl= 9

[5o] AEajul(Stripa) FAF AE Foll 2|22 TEE| K Fairhurst et al., 1993). At 44 W 59 F2RAgYS A+

O] FQJF HF-> FAEFPH O = QIS RIS Wrletal 0w, Aot AFANE 11 5 = QIeh 22k o U vt

St £ 2l B 7 B0 B4-& HRkE R 0 & SAok= H S FITh 2914 ol A% Z]51$34H(Asps Hard Rock

Laboratory, Emsley et al., 1997), &2 7Hto]A|(Kamaishi) 2 E'=(Tono) 334k Sato et al., 2000), 7iUTH AECL Z|o} A4

(Atomic Energy of Canada Limited Underground Research Laboratory, Bickblom and Martin, 1999) 5 157]2] Z|5} G51A]
AofM Rl 2RI A0 71 A, 22SY S 5492 oF Fig. 33 Table 101 22831

Year
1975 1980 1985 1880 1995 2000 2005 2010 2015 2020
100 i 1 N 1 . 1 N 1 L 1 N 1 L 1 N 1 2 1
4 Tono Mine
150
200 EEEEEEEEE [T [ TTTTT
] Room 209 BDAP
250 Aectur (T T TR T T it W [ [T T T[T T T
—_— ] Kamaishi Mine
~ 3004
a 1 Horonobe
@
350 N v v v v
o Stripa
400 - MBE ZEDEX (Asp&)
{ aecture [TTTTTTTT]
ONKALO URL
450 4 Near-Field Tunnel
%o [ T 11
q Asps HRL == Prototype APSE
500 Grimsel Test site [N
550 -

Fig. 3. EDZ Research Timeline at Major URL
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Table 1. The extent and properties of the EDZ measured in URLs (modified from Lee et al., 2011, Biackblom, 2008)

Excavation Tunnel
j MP.
Country Project Method EDZ Extent (m) Diameter (m) E (GPa) o.(MPa) Reference
Room 209 Drill&Blast 0~0.3 3.6 70 193 Chandler et al., 2002
TSX Drill&Blast 0.3~1 3.9 65 238 Chandler et al., 1996
Read and Martin, 1996
Canada i 1~ >
BDAP Drill&Blast 0~0.6 4.0 66 220 Chandler et al., 2002
Mine-by .
) Mechanical 0.2~0.3 3.5 66 220 Chandler et al., 1996
Experiment
Stripa Drill&Blast 0~0.8 3.6 69 207 Gray, 1993
Drill&Blast 0.3~0.8 5.0 69 195
ZEDEX Emsley et al., 1997
TBM 0~0.03 5.0 69 195 SKB, 1999
Sweden
. Emsley et al., 1997
APSE Drill&Blast 0 1.75 76 211 SKB, 1999
Prototype TBM 0.01 5.0 81 224 Autio et al., 2005
NFTP Drill&Blast 0~2 3.5 114 28 Marschall et al., 1999
Switzerland
FEBEX TBM 0~0.003 3.5 56 152 Bickblom, 2008
Drill&Blast 1.4 3.5 64.3 151.9
Kamaishi Mine Matsui et al., 1998, 2003
Mechanical 0.8 3.5 64.3 151.9
Japan . Drill&Blast 0.8~1 6.0 2.8 6.6 Sugihara et al., 1993
Tono Mine >
Mechanical 0~0.3 6.0 2.8 6.6 Sato et al., 2000
Horonobe Mechanical 0~0.2 4.0 1.82 154 Matsui et al., 2007
Korea KURT Drill&Blast 1.1~2.4 6.0 56 100 Leeetal., 2011
Finland ONKALO TBM 0~0.02 15 55 jog  Autio, 1996

Autio et al., 2006
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