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Abstract

In order to dispose high-level radioactive waste in a geological formation,
it is necessary to assess the safety of a disposal concept by excavating a
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, analysis of the characteristics of the disposal
research tunnel, which is planned to be constructed at KAERI site, calculation
of the influence of basting imact on neighbor facilities, and computer
simuation for mechanical stability analysis using a three-dimensional code,
FLAC3D, had been carried out to develop the design concept of the research
tunnel.



1997 (deep
disposal concept)
(reference disposal concept)

)

geological
2002
2006

............................... .>
: v \ 4
Small scale R& D >
- Lab. Tests T
- Borehole tests URL [T > URL
- Engineering scale R&D
[ I A f
] | |
I —> :
T i URL |
—
................ >
—_———
——
1.
URL
URL URL
URL . URL
URL
URL

URL



) , FLAC3D

3.1

500m
ramp

2m, 8m

3.2

(ED2) , , heater test,
- - (THM) , -

3.3



)
( )
(
)
( 1/10
)
(500m)
. (smooth
blasting)
)
( )

URL

URL




3.4 -

ferrous
- 250~ 320 mV, pH 7.3-8.3 .
REDOX(amount of dissolved oxygen) potential  Fe"' — Fe"

: Eh
sulphide sulphide
dose two order @,
30-40 100
1 100
@, 100m
3.5
V:k(%j
, V (cm/sec), D (m), W
(kg/delay) k, n b
: (Us
Bureau of Mine) k=160, n=-1.6, b=0.5
640m 15kg/delay

-1.6
V =16 @j = 0.046637 (cm./sec)

V15



0.2cm/sec

0.2cm/sec
0.5cm/sec
( 2). 0.047cm/sec
3
( . /sec)
0.2
0.5
: : 1.0
RC, 4.0
( ) 0.3
( ) 1.0
(1999) ( ) 2.0
(G ) 3.0
( ) 5.0
(USBM)
( /sec)
0.08
0.71
1.27
2.24
V)
: (A)
v A
27f
cycle/sec ) (USBM)
(OSM, Office of Surface Mining)

2

20%  0.2g



(cm/sec)

w

10.0 250
z 5.0
OsM USEM '
Partficle // Farticle
Welocity, 1. ) 26 Welocity,
inf= 1.76 infsec //D'DE b s
Dryrgrall
NED infzec
/ plaster
n.ps m/ <40 He
yd UsEM
-4
<30 Hr
05
0.1 N.25
10
Prequency, Hz
E » 0.2
0.15
_ Y e
o= @0 | T @
0.1
0.05
- (cm/sec)
- @
- s ¢ § g 3 TTT LT T o
2 4 6 8 10 12 14 16 18
(kg/delay)
30Hz

2x3.14x30x0.047 = 8.9 cm/sec? = 0.009 g



Trifunac and Brady®

log,, A= 0.3xMMI +0.014

(A) cm/sec? MMI
(Modified Mercalli Intensity) . 8.9cm/sec?
MMI 3.1
1
Mag =EMMI +1.75
2
3
3
| | 4
; el t
£ - * # :
» e —— Tl
" nE20l= B84
_ —e— IOl M) 11
n |
2 4 E & 1C 12 14
EHRFEE (ka/delay) -
4.

Y = 20log V + 71



\Y (mm/sec), Y (dB)
0.47 mm/sec

64 dB . 4
64dB

dB
180

170

150

140

130

120

110 ( )

100 ( )

80

60

20

3.6

3 FLAC3D
FLAC3D Itasca consulting

finite difference code
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bulk modulus, Km
Gm =10.84GPa

5. Properties of Yusung granite rock

shear modulus, Gm

Properties Unit Value
Density kg/m® 2660
UCS MPa 132.5
Young's modulus GPa 46.8
Poisson’s ratio 0.28
Tensile strength MPa 9.27
Cohesion MPa 30.4
Joint spacing M 0.26
Joint normal stiffness GPa/m 100
Joint shear stiffness GPa/m 10
5(b)
: 100m, 250m
160m-250m 6m

, kn

Km = 20.8GPa,
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(a) full model (b) half model

5.  Model mesh for FLAC3D analysis
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