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Keywords Extended Abstract
Settlement Tehran's metro line 7 project has been excavated by an Earth
EPB Pressure Balance (EPB) machine. Four sections of the line 7

Tehran Subway Tunnel
Instruments’ Data
Numerical Modeling

tunnel have been selected in this study, and the influence of face
and backfill grout pressures on surface settlement has been
numerically investigated. The obtained numerical results have
been confirmed by the monitoring data using the installed
instruments on site. Then, the results of various numerical models for different amounts of face pressure
and backfill grouting pressure have been discussed. In this research, the influence of backfill grouting
pressure is found to be significant.

Introduction

Various underground spaces such as tunnels are constructed in urban areas for different purposes. These
spaces are often located in soil media near the ground surface. Therefore surface settlement control is a
critical task in the construction of these spaces. In EPB mechanized tunneling, the face pressure and
backfill grouting pressure are the most important factors to prevent surface settlement.

Methodology and Approaches

In this study, the PLAXIS3D software has been employed for carrying out 3D numerical modeling of face
pressure influence on the surface settlement. In addition, the Mohr-Coulomb criterion has been
considered for geo-mechanical behavior of soil material surrounding the tunnel. In two sections of the
tunnel, the results of numerical models have been verified by the data obtained from monitoring
instruments installed in the site. In the other two sections of tunnel, four states of face pressure: P=P0
(estimated initial pressure), P=1.5P0, P=2P0 and P=4P0 and for each state, five states of backfill grouting
pressure: G=0, G=P, G=P+0.5 bar, G=P+1 bar and G=P+2 bar have been considered and surface
settlement in each case has been analyzed.

Results and Conclusions

The obtained numerical results show that a %400 increase of face pressure, leads to a decrease of
maximum 5 mm in the surface settlement. Thus, the influence of face pressure seems to be trivial but the
influence of backfill grouting pressure appears to be significant.
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