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Sensitivity analysis of operating parameters of mechanized
tunneling in granite
M. Alikahi*
Abstract

Investigating and improving the performance of the tunnel boring machines is very important
because of its impact on drilling costs. In this regard, it is necessary to identify effective
excavation parameters and study their impact. Of the most effective parameters on mechanized
tunneling are operator parameters. Accordingly, this study investigates the influence of
parameters such as penetration depth, rotational speed, and distance between disc cutters. In order
to examine these parameters, linear cutting machine (LCM) modeling has been used in the Abaqus
software. After constructing the initial geometry, several analyzes were performed with different
values of each parameters, and in this way, the parameters’ effect on the device’s performance
and the energy required for drilling was determined. By conducting sensitivity analysis, it is found
that in the granite, the penetration depth of 5 mm and the distance-to-depth ratio of 12.5
significantly reduce the energy required for drilling. Moreover, it can be seen that the effect of
rotational speed on the energy changes required for drilling is low.

Keywords: Tunnel Boring Machine, Linear Cutting Test, Operating Parameters, Specific
Energy, Numerical Modeling
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. 3 Hugoniot elastic
Density (g/cm®) 2.66 limit HEL (GPa) 45
Shear modulus HEL pressure
(GPa) 219 (GPa) 2.93
Intact strength
coefficient A 1.248 Bulk factor 1.0
Fractured strength Damage
coefficient B 0.68 coefficient D, 0.008
Strain rate Damage
coefficient C 0.0051 coefficient D, 0.435
Fractured strength Bulk modulus K;
exponent M 0.83 (GPa) 251
Second pressure
'”gicgf]ters[‘,g\}h 0676 | coefficient K, 386
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. . Third pressure
Maximum t&;‘;!)e 57 coefficient K; | 12800
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Maximum normalized fractured strength o ,,,qx 0.16
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