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Feasibility test on EDZ detection by
using borehole radar survey
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Abstract : Borehole radar reflection surveys were carried out in the horizontal
borehole to detect EDZ while constructing the tunnel for the research facility of the
nuclear waste disposal in Korea. The horizontal borehole has been bored at a length
of 35 m from shelter to be parallel with the tunnel which would be planed. While the
tunnel has been constructing with the explosive excavation, the borehole radar
reflection surveys carried out 5 times with the interval of 2 or 4 days for monitoring
EDZ. The most typical change of the reflection event resulted from the face of the
wall of tunnel which had been produced newly by the excavation of the tunnel daily,
EDZ has been detected with constructing images of difference between two
measurement stages, and also the change of EDZ through the time has been done,
which is due to the generation of crack and weakening of the rock strength of the
face of the tunnel’ s wall near previous portion of the face of a blind end of tunnel
according to explosive excavation.

Keywords : EDZ, borehole radar reflection survey, monitoring

-239 -



29F - RE 285 ARY 4SS

=Z&bol|l o3 HE FHE &4 A HHY o] EAAEE 53] =3 Rl 9%
A A4 A A (EDZ: Excavation Damaged Zone) 9 7 &3k

st AAeL Ales 9% e W7 Ptk (Fairhurst and

Damjanac, 1996). thst =2 EAL 7]

HE
o] {J_:}BPQ]_OJ FE};(]% EH—(}—H @%—Q 9‘}1\7‘:—13]’ Ff‘]—/\(j Fractures Groundwater Flow
S} 2852 o] §3 W (Schuster e, al, /\ i

2001) o]1} F o IP (SIP) ©A}
(Kruschwitz and Yaramanci, 2004) %o]
=2 AYE Ho FRuh

o] AFE WA AUF FRAAY A74
o] Alak A& AA Aol A kel o gt H
g 23 3 wAes s ART dold
HALE o] &ste] RUEE &F7] 918 Zlo|tt
Fig.l & &40 o 98 welFe naw
Ty e A HiZo] ¥ldo] Fztg e upe} b
g eak) el A7 @l ola) A Hql ot Damaged
g0 WH AL RS 45T 5 Yo e
o= A2 dlolth WA BA} WU EY '
) 7 SRERS PERSRE P Fig. 1. Concept of EDZ. EDZ is

generated newly by the explosive
excavation especially.
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2. NotHE HPAIE

st @2 AFA ol 1A F0 A8k At Al o] Y Ash A9 8] AL HE st
o) E S AT A7 A 23 A 47] T3 AFRETOE FAAEH o, =4
HoEAbel A28 A GALE Bl A BEo] YASE 2 dike vlud Ao
dHF T Aot AR AAES A HE 229 F A= 230m, HY FH=6m x 6 m©]
AT RESHY 4 & Tl fA s vk (Fig. 2). BlE2 2F 10°9] 83 A 7HA
A AAER O A FF dolth FAF BUHE S AT of 60 m 7FA ] S Hdo] &4

(Kwon et. al., 2006).
60m & X o] ¢tdd & & o] dZFo A (shelter) 7} THE0] A AE oA HY
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Fig. 2. Tunnel diagram for the research

facility of the nuclear waste disposal Fig
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Horizontal borehole for

with which the section of acoustic detecting EDZ by using the borehole
velocity is overlaid radar reflection surveys (No. 9).
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Fig. 4. Schematic diagram of borehole radar
reflection survey in a horizontal borehole
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By 22 A SR E ABE £ kA £ Y] dolch, w3t 53] Ago] 44 Y
o, 7F 4B HA S 29 U4 39 Wt FEot HES sk

Table 1. The length of the excavation when experiments carried out

The name of experiment Ex 1 Ex2 Ex3 Ex4 Ex 5
) 2005. 2005. 2005. 2005. 2005.
The date of experiment
7.19 7.21 7.25 7.28 8.1
The length of 13m 17.5m 2m 28.9m 333m

excavation from shelter
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Fig. 6. Subtraction image between the first measurement (Ex 1) and other.
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