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Abstract: According to the determination of the rock pressures and collapse mechanisms of tunnels, the finite eement

upper-bound method with rigid trand atory moving elements (UBFEM-RTME) is used to obtain the upper bound solution charts

of the supporting force coefficients N, and N, as well as collapse mechanisms with active discontinuities and evolution laws.

Compared with a wide variety of the upper bound rigid block method (UBRB) assuming collapse mechanisms and the

simulation model tests, it is verified that the upper limit solution of the support force obtained by the UBFEM-RTME method is
the optimal solution in the theoretical framework of the upper bound limit anaysis. At the same time, the upper bound solutions

superiority for solving the rock pressures of the tunnds.

of N, and N are consistent with the trend of the rock pressure solutions of the Terzaghi theory. In addition to the upper solutions
discontinuities, and basically covers different types of failure mechanisms in the exigting literatures. It is shown that the

of N, and N, the UBFEM-RTME method has many morphological features in the collapse mechanisms with active

moving element; collapse mechanism
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28 4L )

UBFEM-RTME method can get rid of the limitation of the assumed collapse mechanisms and has great applicability and
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Fig. 1 Model for determination of supporting force of square

tunnel
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Table 1 Parameters of uniform supporting reaction force of tunnel

D/m H/m H/D 1 1) g /(kN-m>)  c/kPa
10,20, 1,2, 5.0,7.5,100, 0

10 30,40, 3,4, 125275 0,20 1%
50 5 30.0
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Table 2 Comparison of uniform supporting forces (kPa)
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Table 3 Coefficient of supporting force N,
H/D 1 1C)
5 7.5 10 12.5 15 175 20 22.5 25 27.5 30
1 1.12 1.01 0.92 0.84 0.76 0.70 0.64 0.58 0.53 0.49 0.45
2 1.88 1.68 1.50 1.32 1.17 1.03 0.90 0.78 0.67 0.58 0.50
3 2.60 2.27 1.98 1.71 147 1.25 1.05 0.88 0.74 0.61 0.51
4 3.27 2.81 2.40 2.02 1.69 1.40 1.15 0.93 0.75 0.62 0.51
5 3.91 3.30 2.76 2.28 1.86 1.50 1.20 0.95 0.75 0.62 0.51
x4 PR DEHNAHEE
Table 4 Coefficient of supporting force N,
H/D 1 1C)
5 7.5 10 12.5 15 175 20 22.5 25 27.5 30
1 -2.15 -2.09 -2.03 -1.96 -1.90 -1.84 -1.77 -1.71 -1.63 -155 -1.47
2 -2.87 -2.75 -2.63 -2.51 -2.38 -2.26 -2.13 -2.00 -1.88 -1.75 -1.63
3 -3.36 -3.18 -3.01 -2.84 -2.66 -2.49 -2.32 -2.15 -1.99 -1.83 -1.68
4 -3.73 -3.51 -3.28 -3.06 -2.85 -2.63 -2.43 -2.23 -2.04 -1.86 -1.70
5 -4.04 -3.76 -3.49 -3.23 -2.97 -2.72 -2.48 -2.27 -2.06 -1.88 -1.71
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