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ABSTRACT
Received: December 12, 2022 The site selection process for deep geological disposal of high-level radioactive waste will be
Revised: December 19 2022 conducted in stages, and 103 evaluation parameters related to site selection have been

proposed. In the field of rock mechanics and rock engineering, there are 33 evaluation
parameters for intact rock, joint and rock mass, and they are applied in the basic and detailed
investigation stages. In this report, uniaxial compressive strength, in-situ stress, joint distri-
bution, and rock mass classification were selected as the main evaluation parameters, and
among them, uniaxial compressive strength and in situ stress were selected as key evaluation
parameters. Statistical technigues or regression analysis were performed for granite in Wonju
and Chuncheon to evaluate the distribution range for the selected key evaluation parameters.
The average of the uniaxial compressive strength in the Wonju area estimated through the
posterior distribution is about 171 MPa, and about 123 MPa in the Chuncheon area. The
maximum in situ stress acting in the Wonju area was less than 30 MPa and less than 40 MPa
in the Chuncheon area. The direction of the maximum horizontal stress calculated by
regression analysis was 101° in Wonju, and in the case of Chuncheon, it was 95°, res-
pectiviely.
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Fig. 1. Geological map around the study araes; (a) Wonju and (b) Chuncheon (red dot: sampling site, yellow star: drilling site)
(modified from Kim et al., 1974, Park et al., 1974, Park et al., 1989, Koh et al., 2011)
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Table 1. Specification of deep boreholes in Wonju and Chucheon (Cheon et al., 2022)

Wonju Chuncheon

Photo

Address 1443-9 Taejang-dong San 21-62, Hyoja-dong
Coordinates 127°57°31“E / 37°23°24“N 127°4417“E / 37°52°05“N

Elevation 175.0m 104.0 m

Depth 7573 m 7512 m

. 122.7 mm (0 ~ 51m)
Diamater 76.0 mm (51~757.3 m) 76.0 mm
Deviation 0.85°/ 2.47°(avg/max) 0.85°/2.20°(avg/max)
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Fig. 3. Physical and mechanical distributions with depth in Wonju granite (Cheon et al., 2022)
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Fig. 4. Physical and mechanical distributions with depth in Chuncheon granite (Cheon et al., 2022)
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Fig. 5. Physical and mechanical statistical distributions in Wonju and Chuncheon granite
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Fig. 5. Physical and mechanical statistical distributions in Wonju and Chuncheon granite (continued)
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Table 2. Results of normality verification for physical and mechanical properties

ucs Vp Vg S.G. W.S.
Wonju
7.86E-4 0.0042 0.0256 0.0170 0.0209
normal . . . . .
p- (reject) (reject) (reject) (reject) (reject)
value loe-normal 4.78E-6 0.0112 0.0236 0.0172 6.55E-4
s (reject) (reject) (reject) (reject) (reject)
Chuncheon
1.10E-5 3.31E-7 5.37E-8 4.82E-9 7.73E-11
normal . . . . .
p- (reject) (reject) (reject) (reject) (reject)
value loa-normal 3.48E-8 1.17E-9 9.59E-10 4.17E-9 1.17E-8
g (reject) (reject) (reject) (reject) (reject)

At the 0.05 level, the data was not drawn from the distribution, i.e. rejected.
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Fig. 6. Prior information on UCS from literature survey 1 (Choi et al., 2020)
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Table 3. Summary of prior information on UCS in Wonju and Chuncheon

Ave. S.D.
Max Min Max Min
Wonju 155 148 60 7
Chuncheon 118 111 61 60
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Table 4. Corrected prior information on UCS in Wonju and Chuncheon

Ave. S.D
Max Min Max Min
Wonju 170 120 60 20
Chuncheon 130 100 60 20
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Table 5. UCS obtained from recovered core

Wonju Chuncheon
n 44 45
Min 100 28
Max 260 240
Ave 205.80 175.73
Std 29.35 59.19
CV (%) 14.26 33.68
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Fig. 8. Posterior distribution of the UCS average in Wonju and Chuncheon
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Fig. 10. Distribution of in-situ stresses measured by hydraulic fracturing and overcoring method in South Korea (Kim et al., 2020b)
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Fig. 11. Variation of stress ratio with depth (left: minimum horizontal stress ratio, middle: maximum horizontal stress ratio, right:

average horizontal stress ratio (Kim et al., 2020b)
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Fig. 12. Pressure distribution with depth measured from hydraulic fracturing method (Cheon et al., 2022)

S y = ax + b= FLSHA TSkl ZF ol tigh 21740 Al 9 A ARE AltshH o Table 637 2.
Table 6. Regression for pressures measured by hydraulic fracturing
Wonju

a b r
B, 0.0176 10.1659 0.5809
P 0.0200 3.0442 0.8474
o -0.0024 7.1217 -
P, 0.0185 2.2848 0.9083

Chuncheon

a b r
B, 0.0096 17.2759 0.0349
P 0.0224 5.1003 0.4989
o -0.0128 12.1756 0.3682
P, 0.0224 3.3382 0.5153
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Table 7. Regression for in-situ stress in Wonju and Chuncheon

Wonju
a b r
o, 0.0260 0 1
O 0.0185 2.2848 0.9083
oy, 0.0257 3.8102 0.8535
Chuncheon
a b r
o, 0.0255 0 1
o 0.0224 3.3382 0.5153
oy, 0.0349 4.9100 0.3704
O e ] H . N
o /| ™ o (measured)
hao it )
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Fig. 13. Magnitude and direction of in-situ stress in Wonju and Chuncheon (Cheon et al., 2022)
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Fig. 13. Magnitude and direction of in-situ stress in Wonju and Chuncheon (Cheon et al., 2022) (continued)

AFE Qe Tl S Fie g8y 283 0 kS AJ2I5Hd Table 83

Table 8. Orientation of horizontal stresses in Wonju and Chuncheon

Wonju

Ave. S.D. Range
On 101 36 25~147
oy, 191 36 115~237

Chuncheon

Ave. S.D. Range
On 95 27 40~147
oy, 185 27 130~237
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Table 9. Regression on stress ratios in Wonju and Chuncheon

Wonju

a b r
Ky 75.9352 9.2323 0.7692
K, 104.9400 1.1306 0.5588
K, 90.3751 0.9441 0.6535

Chuncheon

a b r
Ky 79.6120 0.9858 0.0037
K, 100.4534 1.5577 -
K, 89.3073 1.2745 -

-
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