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Numerical modeling Tunnel excavation causes a redistribution of stress in the surrounding
Pipe roofing rocks. This action causes a tendency for convergence in the tunnel
Tunnel pre-treatment walls. Depending on the geological characteristics, convergence may

cause a reduction in the cross-sectional area of the excavation or

collapse of the tunnel's crown and sidewalls. To prevent collapse, the

rock and soil mass of the tunnel's face must be reinforced. A crown arch

system is one of the pre-support systems that is implemented in an

arched shape above the tunnel before excavation. A proper

understanding of how the crown arch system works requires complex
calculations, which can be accomplished using numerical modeling methods. This study examines the
performance of the crown arch method and its effect on the Taleghan-Hashtgerd road tunnel. Part of this
tunnel, due to its location in loose and unstable materials (shale), has a high potential for collapse. For this
purpose, the tunnel was numerically modeled with a crown arch pre-support using the FLAC 3D software.
In this section, a concise and comprehensive summary of the English extended abstract should be presented.
It should concisely describe the content, subject, objectives, scientific logic or method(s), and the most
important findings and conclusions of the research.

Introduction

In this study, in addition to examining the need for using the crown arch, the effect of geometric and physical
parameters such as the spacing between pipes and the diameter of the pipes on the tunnel's stability has been
investigated. The criteria for evaluation include vertical displacement in the tunnel crown, Sakurai
relationships, and stability analysis of the pipes.

Summary

In this paper, the effect of using the umbrella system on the stability of the tunnel face was investigated by
FLAC 3D software. Also, the effect of pipe diameters and spacing of pipes is expressed on the vertical
deformation of the tunnel. Finally, the stability of the tubes and the effect of the umbrella system on the
storage system are expressed.

Methodology and Approaches

In this study, a numerical modeling of the tunnel umbrella mechanism has been performed using FLAC 3D
software. The pipes have been modeled separately from the surrounding environment. The Ahuja and Sterling
method has been used to model the ceiling piping system.

Results and Conclusions

The results show that increasing the diameter and decreasing the spacing has a positive effect on tunnel
stability. Also, the crown arch method led to a 36% reduction in tunnel crown displacement.
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