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Foam Earth pressure balance tunnel boring machines are commonly used to excavate tunnels
FIR in soft soils. These types of machines use conditioning agents that permit changing the
FER mechanical and hydraulic behavior of the soil and help to form a plastic paste.
\S’Ygr;';ab"'ty Conditioning is therefore the key point to explain the increasing number of

applications of this technology in many different types of soils. The aim of this study
is to investigate soil parameters (foam injection ratio (FIR), foam expansion ratio
(FER), soil moisture content, and the percentage of fine-grained soil) to reach an
optimum slump test in the range between 15 and 20 cm. In general, it was found that
by increasing the soil moisture content, the FIR decreased to achieve the optimum slump, and also by increasing the
percentage of fine-grained at a constant moisture content, the FIR increased to reach the optimal slump. This study has also
permitted a comparison with field data from the Tabriz urban railway line 2 project.

Summary

The results of the primary tests conducted by the TBM tunneling simulator reveal the high ability of the machine in
simulating the TBM tunneling process. Further, this machine is capable of evaluating the operational parameters of the
machine such as the effect of the rotation speed of the cutterhead, penetration rate, torque, cutterhead opening, and soil
conditioning parameters on wear. According to the structure of the device, it is possible to investigate the effect of soil
geotechnical properties on wear.

Introduction

The present study aims to construct a machine with fewer restrictions relative to current machines, in order to simulate the
interaction between soil structure and cutting tools under different moisture and pressures, provide conditions for cutting
tools to continuously penetrate the soil structure, and ensure constant contact with fresh soil during the excavation process.
The recognition of the interaction between soil structure and cutting tools during mechanized tunneling helps to introduce
and build a machine for accurate measurement of wear in soil environments. In this way, identifying the effect of various
factors on wear allows avoiding wasting time and additional costs in tunneling projects.

Results and Conclusions
The results of some operational tests show that increasing the penetration rate and rotational speed of the cutterhead can
decrease and increase tool wear under different conditions, respectively.
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