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Shallow tunneling method Summary

Ground subsidence In recent years, by growing demand for transportation in metropolises, the
Numerical modeling application of tunnels has become increasingly common, particularly to
Subway station provide sufficient space to solve traffic problems. Therefore, tunnels have
Tehran alluvium important or perhaps key role in the redevelopment of urban areas. On the

other hand, tunnel construction in urban areas also creates problems as the main concerns of tunnel construction in
populous regions are the excavation instability and uniform or non-uniform ground subsidence, which may lead to
distress beneath surface structures’ foundation and cause cracks or inclination in adjacent buildings and facilities on the
ground surface. For this purpose, the choice of the optimal method for construction of underground spaces such as
tunnels and subway stations should be considered. A new shallow tunneling method (STM) has been widely used in
China for subway station construction. The STM is a concept or philosophy for tunnelling in soft ground rather than a
set of excavation and support techniques. It is different from the NATM with regard to the design philosophy, although
the former also adopts some of the widely used techniques such as sequential excavation, ground reinforcement,
shotcreting, monitoring as in the NATM. In the present study, the feasibility of implementing the STM for the
Abshenasan (Z6) subway station construction in geological conditions of Tehran alluvium has been conducted
numerically based on the evaluation of deformation and subsidence of the ground surface. The numerical modeling
process has been performed in two-dimensional (2D) and three-dimensional (3D) forms using Plaxis finite element
software.

Introduction

Choosing the proper excavation method for large tunnels in soft ground, especially in urban areas, is of particular
importance. Lack of attention to this issue can certainly lead to deformation of the surface, and consequently, serious
damage to the adjacent surface and subsurface structures. Therefore, it is important to provide an optimal way to
construct underground spaces that do not have the deficiencies of current methods and are acceptable in terms of speed
of implementation and environmental compliance.

Methodology and Approaches
3D numerical modeling of the effect of pile and rib method for the STM has been conducted in this study to investigate
the deformation and surface subsidence in soft ground using Plaxis 3D finite element software.

Results and Conclusions

The results obtained from numerical modeling of the STM show a significant reduction in the deformation and surface
subsidence compared to the traditional pile and rib method, so that the estimated maximum subsidence at the ground
surface is about 6.09 mm and is related to the front of the face excavation. This amount of deformation and
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displacement behind the face excavation is recorded at a distance of approximately one time the width of the station at
about 3.52 mm. In fact, with the implementation of the STM for the Z6 station, the deformation and displacement of
the ground occur at a lower rate than the pile and rib method, resulting in a reduction of maximum subsidence on the
ground surface.




