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Fig.1 The cross section planned to
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Table 1 Mechanical properties of rock mass.

Elastic Young's modulus (MPa) 500
Poisson's ratio (—) 0.35
Mass density (kN/m3) 24
Cohesion (MPa) 0.9
Angle of internal friction ) 25
Dilation angle ) 20

Table 2a Mechanical properties of concrete.

Cross-sectional area (m2) 0.4
Young's modulus (MPa) 2.571X10%
Second moment of area (m4) 5.33X 1073
Maximum of plastic moment (Nm) 7.8 X10°

Table 2b Mechanical properties of rockbolt (SD30-D29).

Cross-sectional area (m?) 642.4 X106
Young's modulus (MPa) 2.1X10°
Tensile yield strength (MN) 0.193
Bond strength of grout (MPa/m) 0.256
Bond stiffness of grout (MPa) 1.7X 104
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Fig. 2 Distribution of the ratio of maximum
principal stress to in-situ stress on tunnel wall.

x
x
xxx"
XX
X
x
X ))(2)2;
No support Case 1
Plasticity Indicator . . Grid plot
*atyield Quniaxial tension failure o B

X elastic, ot yield in past ¥ gearal tension failure

Fig. 3 Plastic zone obtained by FLAC analysis.
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Fig. 4 Deformation vectors in three cases of analysis.
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Fig. 5 Effect of depth on maximum tunnel wall
strain according to bolting patterns.
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