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Stability Analysis of a Tunnel in Hydrostatic Conditions Using Different Reliability
Methods in @Risk and RT Software

H. Fattahi F. Jiryaee

Abstract One way to stability analysis of tunnel is to examine the convergence and radius of the plastic
zone around it. On the other hand, uncertainties in the design parameters lead to the evaluation of the
safety of structures using probabilistic and reliability methods. In this research was presented a
methodology for stability analysis of two tunnels (under different conditions), by Hock-Brown and Mohr-
Coulomb theory using robust reliability methods including: first order method (FORM), second order
method (SORM) and Monte Carlo simulation in new RT and @Risk software. After probabilistic modeling
in these two software, the results of the analysis show that the second order reliability method is more
accurate than the first order method in more complex limit state functions. Also, at high values of failure
probability, first order and Monte Carlo simulation methods provide more realistic outputs and at low
values of failure probability, Monte Carlo simulation method is not recommended. In addition, the tunnel
without pressure has a high probability of failure (24%), so that providing a support with 0.12 MPa
pressure is efficient.

Key Word Reliability, RT software, @Risk software, Tunnel stability analysis.
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step 3 :

Design point in original space, x:
0.185089 |
| 0. 401964 |

-0.660462 |
| -D.232502 |

Gamma Tmportance measure:
| -D.947257
| -D.320474 |

The reliability index:
Beta = 0.700131

The probability of failure:
pf = 0.241904

###22 STARTING FORM ANALYSIS WITH FUNCTION "GL(X)" ...

Checkl = 2.38485e-05 , Checkz = 0.000382833 , Distance = 0.700131

search for the design point has been completed successTully.

Design point in standard-normal space, u:
|

Computing the random wariable sensitiwities...
Random variable sensitivities are computed successTully.

####2 FORM ANALYSIS DONE IN 0.331 SECONDS.
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