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Abstract

The construction of the tunnel portal should be careful because cover depth is shallow
and it is difficult to exhibit the arching effect. Tunnel stability may be reduced with
additional embankment above the portal of tunnel. In this study, in order to examine
the stability of the tunnel according to additional embankment above the portal of
tunnel, numerical analysis was performed while changing the ground conditions and
height of embankment. As a result of the numerical analysis, it was found that the
allowable flexural compressive stress of shotcrete and allowable axial force of
rockbolts were exceeded when the height of additional embankment was 12 m in rock
mass rating V. When considering the displacement, the range of the plastic region and
the behavior of the support materials, the tunnel stability seems to be greatly reduced
if the height of additional embankment above the portal of tunnel exceeds 10 m.
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Fig. 2. Drilling core sample
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Fig. 3. Distribution of RMR according to RQD
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Table 1. Properties of rock mass for numerical analysis

Rock mass rating/ Unit weight Cohesion Friction angle Elastic Modulus Poisson’s ratio
Soil type (kN/m®) (kPa) ©) (MPa)
Ir 24.0 800 38 6,500 0.25
v 22.0 200 35 2,200 0.27
\4 21.0 50 32 500 0.30
Embankment soil 19.0 20 30 30 0.32

Table 2. Properties of supports for numerical analysis

. Unit weight Elastic modulus
Materials (KN/m?) (MPa) Remarks
Soft 24.0 5,000 Compressive strength f, = 10 MPa
Shotcrete -
Hard 24.0 15,000 Compressive strength f, =21 MPa
Rockbolt 78.0 200,000 Yield strength f, = 350 MPa, Diameter d =25 mm
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Fig. 4. Model for numerical analysis
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Table 3. Analysis case

Rock mass rating Coefficient of lateral earth Height of embankment (m) Remarks
(support pattern) pressure at rest (Ko)
I 0.5 0,4,8,12, 16,20 Case 1~6
(Type 3) 1.0 0,4,8,12, 16,20 Case 7~12
2.0 0,4,8,12, 16, 20 Case 13~18
v 0.5 0,4,8,12, 16,20 Case 19~24
(Type 4) 1.0 0,4,8,12,16,20 Case 25~30
2.0 0,4,8,12, 16,20 Case 31~36
v 0.5 0,4,8,12, 16,20 Case 37~42
(Type 5) 1.0 0,4,8,12, 16,20 Case 43~48
2.0 0,4,8,12, 16, 20 Case 49~54
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Fig. 5. Displacement at the crown according to height of embankment
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. 6. Displacement at the sidewall according to height of embankment
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Fig. 7. Flexural compressive stress of shotcrete according to height of embankment
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