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A Study on the Validity of 2-Dimensional Analysis of Rock Bolt

Jeong Hyeon Seok, Yang Hyung Sik and Kim Bo Hyun

Abstract The stability of tunnels is usually analyzed as plain strain condition and rock bolts are assumed as 2
dimensional equivalent continuum structures. In this study, 2 and 3 dimensional numerical analyses were conducted
to verify the validity of 2 dimensional analysis of rock bolts. Since the results of 2 dimensional analysis showed
more than 10% differences in poor rocks, it seems that 3 dimensional analysis is required in poor rocks.
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RMR O rm m; m s Oc E,, K G Cm bm
(MPa) (MPa) (GPa) (GPa) (GPa) (MPa) ®)
10 0.90 4 0.16 4.50E-05 136 1 0.67 0.4 0.24 17.35
20 1.66 7 0.40 1.38E-04 141 1.78 1.19 0.71 0.34 23.99
30 3.02 10 0.82 4.19E-04 148 3.16 2.11 1.26 0.44 30.00
40 5.51 13 1.52 1.27E-03 154 5.62 3.75 225 0.55 35.56
50 13.55 16 3.21 6.73E-03 165 10 6.67 4 0.74 42.27
60 18.30 19 4.55 1.17E-02 168 20 13.30 8 0.85 45.31
70 33.34 23 7.88 3.56E-02 176 40 26.70 16 1.08 49.81
80 60.75 27 13.22 1.08E-01 184 60 40.00 24 143 53.56
K : bulk modulus, G : shear modulus
Table 2. Input data for support design
Support Type Young's modulus Poisson’ s afio Unit weight Cohesion Tensile strength
(GPa) ( kKN/m?) (MPa) (MPa)
Soft Shotcrete 5 0.20 24.5 2 0.98
Hard Shotcrete 15 0.20 24.5 5 0.98
Rock Bolt 206.01 0.0005 — 10 343.35
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Table 3. Load Distribution

RMR a (%) 8 (%) 7 (%)
10 42 30 28
20 44 28 28
30 45 28 27
40 47 26 27
50 50 25 25
60 53 22 25
70 56 20 24
80 58 18 24
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(b) 3D model

Fig 1. Numerical model of a tunnel
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(b) zoom-in view of the support

Fig 2. 3D model of rock bolts
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Fig 3. Calculated displacements of tunnel crown during excavation (3D analysis)
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Fig 4. Comparison of displacements derived by 2D and
3D analyses
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