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Significance of In-Situ Stresses in Stability Analysis
of Underground Nuclear Waste Disposal Repository

Sung O. Choi

Abstract The 11 nuclear power plants have been taking charge of more than 40% of the total electrical power
development in Korea. In addition to the existing nuclear power plants at Gori, Wolsung, Youngkwang, etc., the
12 nuclear power plants are expected to be newly established until 2006. So, the 23 nuclear power plants will
produce the electric power as much as more than 50% of the national gross production. However the nuclear power
plants are inevitably generating the detrimental atomic wastes. Therefore the disposal techniques for the nuclear
wastes should be ensured considering a very high safety factor. According to the basic researches in KAERI, the
underground disposal repositories are reported to be most favorable for Korea. The KBS-3 disposal system has
been strongly suggested by KAERI and this system has a deep tunnel with several disposal borcholes in tunnel
floor. The nuclear wastes, which are sealed tightly in a canister, will be disposed in these boreholes. Considering
the disposal tunnel in a great depth, the in-situ stress regimes will affect severely the tunnel stability. Consequently
the effect of the in-situ stresses on the disposal tunnel and the role of the in-situ stresses in tunnel stability analysis
are examined by the numerical studies.
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Fig. 1. Schematic diagram for the KBS-3 type disposal
repository

Fig. 2. Three dimensional mesh generation for the disposal
units
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Table 1. Cases of numerical studies

Case No. Description

1 K"=0.5, bulk & shear modulus ; basic”
K=1.0, bulk & shear modulus ; basic
K=1.5, bulk & shear modulus ; basic
K=2.0, bulk & shear modulus ; basic
K=3.0, bulk & shear modulus ; basic
K=1.5, bulk & shear modulus ; 5 x basic
K=1.5, bulk & shear modulus ; 10 x basic
1) K=(average horizontal principal stress)/(vertical stress)
2) basic; refer to Table 2.
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Table 2. Physical properties of the numerical models

density 2700 kg/m3
bulk modulus 3.9 GPa
shear modulus 2.8 GPa
friction angle 35°
cohesion 5.0 MPa
joint normal stiffness 3.0 GPa/m
joint shear stiffness 2.0 GPa/m
joint friction angle 30°
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Fig. 3. Displacement distribution patterns with the variation
of K-vaule; (a) at the side wall of tunnel, (b) at the crown
of tunnel, (c) at the corner of canister
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Fig. 4. Distribution patterns of principal stresses with the
variation of K-vaule; (a) at the side wall of tunnel, (b) at
the crown of tunnel, (c) at the corner of canister (S1; major
principal stress, S2; intermediate principal stress, S3; minor
principal stress)
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Fig. 5. Displacement distribution patterns with the variation
of deformation modulus; (a) at the side wall of tunnel, (b)
at the crown of tunnel, (c) at the comer of canister
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