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In-Situ Evaluation Technique for Hydraulic Conductivity in Excavation
Disturbed Zone (EDZ)

Hyung-Mok KIM, Dong-Wooe RYU, Joong-Ho SYNN

Abstract In this paper, in-situ technique for measuring hydraulic conductivity of Excavation Disturbed Zone (EDZ)
in a direct way and its application to an Underground Research Laboratory (URL) site were introduced. It was
understood that both the EDZ oriented test equipment as a hardware and analysis/evaluation technique as a software
should be integrated for upgrading a quality of estimated EDZ hydraulic conductivity. The well-estimated EDZ
hydraulic conductivity is expected to enhance a reliability of stability evaluation for caverns under groundwater
table and design of a waterproof or drainage system as well as a grout system.

Key words Excavation Disturbed Zone (EDZ), In-situ borehole hydraulic test, Hydraulic conductivity
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Table 1. Specification of the packers
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Fig. 1. Schematic diagram of the MMPS configuration

Packer type

sliding end fixed end

Packer diameter

48 mm

Packer element extension material

steel reinforced natural rubber

Packer element ends

stainless steel

Rubber length 92 mm | 920 mm
For borehole diameter 50-66 mm
Number of packers per system 5 l 1

Table 2. Specification of the intervals

component material outer diameter (mm) |length of interval (cm) |number of int. per system
bottom interval stainless steel open hole variable 1
inter-packer interval stainless steel 10.5 5




S A5g 93

A= M7)4 s s wghEo] Z|SEoh At 2
U e{=H-& pressure transducer+= 0-40 bar, A|g7F
2 ZUEZHE-L 0-40 bar, FHAl= 0-400 ml/min2]
HNA AMg7RsBIch A28 27 41 mm, W7
35 mm Alkog, AdRRlE B AFg Hold
upe} 27F AAFO 2N AIFFES 2AY & UES
A=A A AlL" Fges B AFREE Fig

29} k.
2 AAERE olgstel 24 TFett FpAleel Wighe
durrdoz 1010 misz, AA] 75 SRS

A2k A3 (constant flow rate test), ZJHA]E(constant
pressure test), 7tEZA Al (pulse test) 5o & 7]EZ
ont 7t hER AUFANPES AN T SR
o ARl S W B FIABE 2R
2 AN =k &5 AAES AT Yol injection
22 withdrawal2 F3 =HAY) ARS8t
gl sqromel BRRS BaATE WESY ot
9] 7% 3 Ego] ek tojet 50| LY qu*
o eiHo® AR B A 7 TS 44 o
9] &2 injection -2 withdrawal 3}HA] ]Z_ g 3Lko]|
T orsE BEToRM g Qe Basy
& N % 9k

SAZ AN du

& WA 3B o A A 7 AR
ham 2R SR AT 4 BT
W AR FRE O AT Aee 8 S
of whet =7F=2 injection/withdrawal A|¢¥ &2 AF
7 Z2 A4t injection/withdrawal A|E-2- AA|gITH
el Bl T YT ) EsjolRo] wet £
=5} Aele] A9 7 WA £ B ARPTE ) 29l
T FY SAE 2EFOEN AE o] 237
SIS gek WA, 3B AR AAUVS B
A &EE nAgE & AR ] AIFTE Yol U4
Folilm, ZHYRE SIS T AT AF o
=of szl WHA7IR 2Ush HHE wEFon
A A P AAE 23R 2AsHA Hok o] It
Aol AT W 371 FElo] o8l A A7t
02 o|FIA HH FHFTHoE Wk AJFE 7oA
= T8 Aol o) A8aR1E B AAF vleE
Yelbor] Hoh 2 dYAEAAE HFH-1) ¥
ARSI 2)01]/\1 et 22 WgE sPsigick

A3F W AR et N EeE Ble]

OHI2 ol
2} N2t 1A FIA 2 | W |
Eo AE =4, IH 3%
1 AN MAI
gy
[ HELy
¥Rz A
se
Y Al
IEETTTNTTE
N
o

Fig. 3. Flowchart of borehole hydraulic test in EDZ
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Table 4. Formation parameters used for the nSights forward
modeling

Formation thickness 0.105m
Flow dimension 2.0(radial flow)
External boundary 1000m
. . P -12 -5
Fig. 5. Location map of tested boreholes((a): top view, (b): side Formation hydraulic conductivity 107°~10
view) Formation specific storage 6.12 x 10 m?
Table 3. Specification of the tested borehole
Borehole Drilling depth(m) Borehole diameter (mm) Remark
I-1 5.0 downward (45°) inclined
1-2 5.1 upward (15°) inclined
H-1 52 51.5 horizontal
V-1 6.6
vertical
V-2 7.3
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Fig. 9. Fracture transmissivity along the distance from cavern
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