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Keywords Extended Abstract

Tunnel boring machine (TBM) Summary

Cutting tool One of the most important factors affecting the performance of
Spiral layout TBMs (Tunnel Boring Machines) is the arrangement and layout of

Cutter head

GWO algorithm the cutting tool in the cutter head that directly affects the efficiency

of boring operations, TBM lifecycle and proper cutting tool
performance. Considering the complexities of cutting tool layout design affecting technical requirements of
TBM structure and drilling engineering requirements, one of the main challenges of researchers in this regard
is to provide efficient computational models has been.

Introduction

The main challenge in designing the appropriate layout of the drilling machine cutting tool consists of the
implementation of the technical requirements of drilling engineering (including functional efficiency and ideal
technical conditions for the drilling performance of TBMs), and also, the structural design requirements of
the cutter head (including constraints for the structural design and ensuring the necessary resistance of the
cutter head).

Methodology and Approaches

In the present research, in order to evaluate the effect of spiral layout of cutting tools on the performance of
TBM, a numerical model has been developed using a meta-heuristic GWO algorithm to design a spiral layout.
In order to evaluate the performance of the developed design model, the layout design process of the cutter
head has been evaluated for an operational TBM sample.

Results and Conclusions

Based on the results, it is clear that the optimal spiral layout of the cutting tool reduces the lateral force of the
entire device by 130.18 KN (84.07 %) and reduces the eccentric torque by 2.438 KN.m (21.09 %) compared
to the original cutter head layout. Moreover, the results of the cutter head finite element modeling have shown
that the implementation of spiral arrangement for the TBM cutting tool significantly increases the performance
of the TBM from the structural point of view. In addition, the maximum stress values in the optimal layout
model reach 13.046 MPa (16.62 %) and the amount of deformation under these loading conditions is reduced
by 0.135 mm (41.41 %). Based on the results, it is clear that the optimal spiral layout of the cutter head has
been significantly improved both from the point of view of drilling engineering (improved efficiency and
drilling progress) and from the structural point of view for the TBM. The most important result of this research
is to provide an efficient numerical model for the optimal spiral layout design of the cutting tool in the TBM
based on the GWO optimization algorithm. The presented model can be implemented under different
operating conditions and for different types of TBMs.
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