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Contour of Z-Displacement
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Rotation:
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Magfac = 0.0006+000
40182600210 4 00006002
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Settlement Summary

Mechanized tunneling A major concern about construction of tunnels is to predict and control
EPB ground displacement. Settlement control of shallow depth and sensitive
ADECO-RS

environment is one of the most tunneling issues. Numerical simulation is
commonly used in many tunneling projects to predict surface settlements.
Since the excavation environment is continuous, to analyze the excavated
tunnel based on the numerical method, we used the Flac 3D software. The
Qom metro project is one of important urban tunneling projects in Iran. In this project, about 10 kilometers of the
entire tunnel are excavated by an earth pressure balance (EPB) shield TBM.

Qom Subway tunnel
Instrumention data
Numerical modeling

Introduction

Qom Subway line A project has been excavated by an earth pressure balance (EPB) machine. New excavation method
has been introduced, which is based on controlled core-face tunnel that is indeed controlled deformation rocks and
soils (ADECO-RS) in tunnel. Numerical simulations are used to predict surface settlement for the Qom tunnel by TBM-
EPB with and without considering ADECO-RS approach. The longitudinal, transverse and contour surface settlements
obtained by numerical analyses are compared with each other. The obtained numerical results for excavation with
TBM-EPB have been confirmed by the monitoring data using the installed instruments in the site.

Methodology and Approaches

In this study, the Flac3D software has been employed for carrying out three-dimensional (3D) numerical modeling of
control settlement. In addition, the Mohr-Coulomb criterion has been considered for geo-mechanical behavior of soil
material surrounding the tunnel. The results of numerical modeling have been verified by the data obtained from
monitoring instruments installed in the site.

Results and Conclusions

The numerical results have shown that the maximum transverse surface settlement of excavation by TBM-EPB with
ADECO-RS approach is around 50% of the maximum surface settlement of the excavation by TBM-EPB. In addition,
longitudinal profiles have shown that maximum surface settlement occurred due to excavation by TBM-EPB with
ADECO-RS approach is about 15 m behind face of the tunnel that is a decrease of 7.5 m in the surface settlement
without ADECO-RS approach. The results have shown that control of core face leads to control of surface settlement,
and the ADECO-RS approach can be used for control of surface settlement trough induced by tunneling in the similar
ground and excavation conditions as Qom subway tunnels.
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