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Amir Kabir tunnel Amir Kabir tunnel conveys water from Amir Kabir Dam into
Strain softening Water Refinery Number 6. It is located in the north of Tehran
Convergence-confinement and is considered as a part of the Alborz mountains. In the
Support system

construction process, the pressure on the support system and
installation time of the support system are crucial parameters.
Calculation of these parameters in strain softening condition
based on convergence-confinement curve is a novel method, and it is the main object of this paper. Using
this method, the shotcrete thickness has been reduced by more than 40 percent.

Finite Element Method (FEM)

Introduction

Evaluation of critical pressure is an important parameter in design process of water conveyance tunnels.
Previously, the pressure was calculated using the closed form equations. This process had caused an
increase in the inaccuracy possibility. Thus, the analytical methods are nowadays used for the calculation
of tunnel pressure and convergence.

Methodology and Approaches

Considering the strain softening behavior of surrounding rock mass in this project, the closed form
equations can not be used for calculation of tunnel convergence. Therefore, in this paper, analytical
methods have been used. In this regard, MATLAB software has been used for solving the analytical
equations. In addition, PHASE?2 software has been used for validation of the results. The obtained results
of numerical and analytical methods have been compared to the real tunnel convergence. Application of
the above-mentioned process has been found the best equilibrium point between the convergence curve
and the ground support system curve.

Results and Conclusions

In the strain softening condition, the effects of various parameters such as cohesion, dilation angle,
internal friction angle, and global pressure have been examined. Findings indicate that the effects of
internal friction angle and hydrostatic pressure are greater than the other parameters. The best support
system has been designed using the analytical methods presented in this paper. Accurate estimation of the
required support system can reduce about 35 percent of the concrete segment thickness. The results
suggest that reduction of the budget of this project by 35 percent is due to the lower raw material
consumption, ease of segment transportation, increasing production efficiency, and reduction of the
downtimes.
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