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Keywords Extended Abstract

Tunnel Boring Machine (TBM) The ANNSs are a form of artificial intelligence which attempt to

Penetration Rate (PR) mimic the function of the human brain and nervous system.

?ll;tlﬁctlal Neural Networks (ANNs) ANNs could take into account the impact of all important
rus

parameters for predicting a phenomenon. In this study, the
obtained data from an excavated tunnel with a length of 10 km
in Zagros region in Iran were analyzed, and the penetration rate
of a TBM was predicted by taking the ANNs approach in a MATLAB program used for this purpose.

Torque

Introduction

Performance analysis and accurate prediction of Penetration Rate (PR) of a tunnel boring machine have
been the ultimate goals of many research works. A reliable prediction of a TBM performance is necessary
in budget control and also time schedule planning in underground excavation projects. Evaluating the
optimum operational parameters of machine using artificial neural networks method is the main objective
of this research work which has not been estimated and reported in previous studies in this field of study.

Methodology and Approaches

For predicting the PR of a TBM, mechanical properties of intact rock and rock masses and also
operational parameters such as recorded values of torque and thrust are required in ANN modeling. The
obtained simulation results of the tested sets show that the network with 8 neurons in its hidden layer is
the most appropriate network structure for predicting the PR in this study. The correlation coefficient (R-
value) between the outputs of the network and the actual PR is 83%.The designed ANN model was then
applied for the next excavated 0.5 km of the tunnel that had not been previously considered by the ANN
model. The calculated correlation coefficient between the outputs of the network and actual PR for the
new set of data was 79% indicating that the designed ANN in this study worked quite well. A sensitivity
analysis on the effect of two important operational parameters of TBM namely thrust and torque was
conducted. Based on the results, the optimum ranges for both operational parameters were determined.

Results and Conclusions

The results of this study show that the developed ANN method is very efficient for predicting the PR in
the investigated tunnel. The maximum PR is achieved when optimum values of thrust and torque of TBM
are applied.
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