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Tunnel boring machine Predicting the penetration rate of tunnel boring machine (TBM) with rock
Rock chipping geological features of tunnel route has led to the development of experimental
Mineralogy models. In this research, the relationship between rock-chipping geological
Grain size factors such as mineralogy, grain size, and grain fabric has been investigated
Grain fabric with penetration rate and rock mass classification systems. For this purpose,

the data of engineering geological units of the Gelas water conveyor tunnel
route near Naqgdeh city have been used. Evaluating the rock chipping factors
have been used Simple regression, linear and non-linear multiple regression
statistical methods. The best non-linear multiple regression relationship exists
between penetration rate with chipping (CP1) and the RQD. The coefficient of
determination value (R? = 0.816) and the error value (MAPE = 8.821) indicated a strong relationship with the penetration
rate. Based on the new suggested geotechnical boundaries, the highest penetration rate of more than 8 mm/rev has
occurred in the chipping factor of less than 1500, and the lowest penetration rate of less than 3 mm/rev in the chipping
factor of more than 4000.
Summary
The purpose of this research is to investigate the relationship between the rock chipping of the Gelas tunnel route
with the penetration rate of TBM by using mineralogy, grain size grain fabric, and the geotechnical threshold presented
between rock chipping and excavation parameters.
Introduction
Predicting the penetration rate of TBM with rock geological features of the tunnel route has led to the
development of experimental models. In these models, engineering geological features such as strength parameters and
rock mass classification systems are often used. However, in this research, these features mentioned above and rock
geological factors such as mineralogy, grain size, and grain fabric have been applied.
Methodology and Approaches
In this research, igneous, sedimentary, and metamorphic rocks were sampled and tested. Thin sections from rock
samples were prepared. Physical tests and mechanical tests have been performed based on ISRM (2007). The rock joint
properties are based on ISRM (1981) performed. The rock mass classification systems such as RQD, RMR89, GSI, Q,
and RMI were performed.
Results and Conclusions
The highest penetration rate occurred in a chipping factor less than 1500 and the lowest penetration rate occurred
in a chipping factor more than 4000. In addition, the highest thrust force of more than 670 Tons occurred in chipping
factor more than 4000 and the lowest thrust force of less than 250 Tons occurred in the chipping factor less than 1500.
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