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Finite difference Considering the progressive use of tunnels in the urban
Dynamic analysis transportation networks, it is essential to investigate the
Line 4 tunnel of Tehran metro reactions of these structures under seismic dynamic loads. For
Support system

dynamic analysis of line 4 tunnel, the intersection of Tohid
tunnel, line 4 tunnel and line 7 tunnel in intersection of Azadi
street and Navab motorway have been studied. This junction is
one of the more hazardous area in this project. Moreover, these
tunnels have been excavated in different ground levels in soil. Therefore, the model is considered as a
continuum media. The objective of dynamic analysis is the evaluation of tunnel support system stability
under vibrations of probabilistic earthquakes. Findings prove that no damage occurs in the tunnel support
system indicating no need to modify or improve the previously designed support system.

Seismic load
Shear stress

Introduction

Iran is located in seismic zones. Based on published data, underground structures in comparison with
surface structures have higher degrees of safety against earthquakes. Soil structure interaction is a
practical approach for dynamic analysis of structures. This approach describes the propagation of seismic
waves due to the presence of underground structural changes.

Methodology and Approaches

In line 4 tunnel of Tehran metro project, many laboratory tests have been carried out for determination of
the ground characteristics, and the results have been used for shear strength, bending moment, axial
force, and lining movement calculations due to dynamic loads using FLACSP software.

Results and Conclusions

In this paper, three Accelerograms of Tabas, Bam and Changureh with maximum peak acceleration of
0.35g have been used for simulating seismic loads based on the principles of design possibilities theories.
Developed models present shear strength, axial force, and bending moment in the control points that have
higher level in heading section compared to the benching section of the tunnel. Based on the analyses
performed on line 4 tunnel using interaction graphs, the support system of the tunnel does not wounded.
The shear stress acting on the tunnel lining by three seismic loads has an appropriate condition and the
safety factor is evaluated about 3 and 4.
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