Civil and Project Journal, 2025, 7(7), 31-47
https://doi.org/10.22034/cpj.2025.530327.1378

g Civil and Project Journal

http://www.cpjournals.com/

Research Article

Numerical tunnel stability analysis (Case study of Qom metro tunnel)

Masoud khahanipour!”

1*. Department of Civil Engineering, Faculty of Technical Engineering, North
Tehran Branch, Islamic Azad University, Tehran, Iran.

Received: 14 June 2025; Revised: 16 June 2025; Accepted: 22 July 2025; Published: 23 September 2025

Abstract:

The stability of underground structures is a complex and difficult issue due to changes in rock and soil types, geological
structure, regional stress conditions, excavation stages, and the creation of underground space from one location to another.

Therefore, it is necessary to investigate the stability status of the structure in question by using different stability analysis
methods, comparing the results obtained from them, and also using appropriate engineering judgment. The purpose of this
research is to analyze the stability of Tunnel A of Qom Metro under the influence of static and dynamic loads. For this purpose,

the studied environment has been modeled using Plaxis finite element software and using the plane strain theory with 15-node
elements. By performing the geotechnical study of the area and considering the desired tunnel cross-section, it was possible to
change the structural characteristics as well as the seismic environment. The results show that by increasing the thickness of
the initial tunnel lining, the applied displacements decreased by 0.5% and the applied forces increased. It should be noted that
by increasing the thickness of the tunnel lining from 20 cm to 35 cm, the tunnel floor has been decreased by about 100%, but
this difference is less in other studied points.
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