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ABSTRACT 1t is very important to control the final load that acts on a support system, in tunnel engineering. A reliable
analysis is needed to carry out technically reasonable design and safe construction. Also, a series of procedures of
construction and the rock-support interaction behavior must be considered. Most existing studies have been performed as the
limited analysis based on the simplified assumption. In this study, through the analysis of a circular tunnel using a 2-D finite
differential code, the rock-support interaction behaviors in the variation of rock and stress conditions are analyzed and
compared with the results from the closed form solutions. Consequently, more realistic rock-support interaction curves are
obtained by including the effects of initial stresses and rock condition. These curves are very useful to predict the required
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Fig. 1. Rock-support interaction curve.
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Table 1. Input data of each rock masses.

On Disturbed Un-Disturbed o, | S K* G*

(MPa) ™ m, S, m S (MPa) (GPa) (GPa) (GPa)
20 1.66 7 2.31E-02 1.62E-06 4.02E-01 1.38E-04 141 1.78 1.19 0.71
30 3.02 10 6.74E-02 8.57E-06 8.21E-01 4.19E-04 148 3.16 2.11 1.26
40 5.51 13 1.79E-01 4.54E-05 1.53E+00 1.27E-03 154 5.62 375 225
50 10.04 16 4.50E-01 2.40E-04 2.68E+00 3.87E-03 162 10.00 6.67 4.00
60 18.30 19 1.09E+00 1.27E-03 4.55E+00 1.17E-02 169 17.78 11.86 7.1
70 3334 23 2.70E+00 6.74E-03 7.88E+00 3.57E-02 177 31.62 21.08 12.65
80 60.76 27 6.47E+00 3.57E02 1.32E+01 1.08E-01 185 56.23 3749 2249
90 11070 30 1.47E+01 1.89E-01 2.10E+01 3.29E-01 193 80.00 53.33 32.00

100 201.71 33 3.30E+01 1.00E+00 3.30E+01 1.00E+00 202 100.00 66.67 40.00

* K: bulk modulus, G: shear modulus
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Table 2. Input data for the support design

elastic modulus (E,) 207 GPa
rockbolt aﬁ’:ﬁ&fig’;‘“aﬁ"" constant for | 143 mMN
ultimate failure load 0.285 MN
elastic modulus (E,) 20.7 GPa
shotcrete | poisson's ratio (v,) 0.25
uniaxial compressive strength 34.5 MPa
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