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Roadheader Summary

TLBO algorithm Roadheader machine is one of those machines that have high drilling
Firefly algorithm capability in rocks with low to medium strength. Hence, it is widely used in

Schmidt hammer rebound values

; underground excavations. Estimation of the performance of roadheader
Tunnel excavation

machine is one of the main and important issues in estimation of project
completion time as well as project costs. Therefore, the purpose of this paper is to propose intelligent forecasting
models for estimation of the performance of roadheader machine in a case study by two intelligent methods, namely
firefly algorithm (FA) and the Teaching-learning based optimization algorithm (TLBO). In these models, the Schmidt
hammer rebound and the rock quality degree (RQD) values are used as input parameters and the cutting rate of the
roadheader is used as the output parameter. Finally, to evaluate the accuracy of the models and modeling, the indices
of square correlation coefficient (R?), variance account for (VAF), root mean square error (RMSE) and mean square
error (MSE) have been used. The results indicate that the two models have strong potentials to estimate roadheader
performance with high degrees of accuracy and robustness.

Introduction

Roadheader is a mechanized excavation equipment used for excavating purposes in underground mining applications
and civil tunnels. Based on its capabilities to cut virtually any tunnel profile, roadheaders have been steadily endorsed
by civil construction contractors looking for ways to improve productivity and reduce costs. Estimation of the
excavation performance of roadheader for any geological formation is one of the main concerns in determination of the
economic aspects of a mechanized mining and/or tunneling operation. The performance analysis of roadheader
machines plays an important role in the cost and time of underground completion, therefore, correct estimation of the
roadheader performance has a key impact on the effective planning of the excavation projects. The estimation of
roadheader performance is a highly complex task. Nevertheless, several researches have been conducted to find a
significant relationship between the roadheader performance and other parameters influencing it. Researchers have
also focused on the development of performance estimation models of roadheader machines.

Methodology and Approaches

The purpose of this paper is to propose intelligent forecasting models for estimation of the performance of roadheader
machine in aa case study using the FA and TLBO intelligent methods. In these two models, the values of Schmidt
hammer rebound and RQD are used as input parameters and the cutting rate of the roadheader is used as the output
parameter.
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Results and Conclusions

Although previous efforts for development of empirical models in the investigated subject are valuable, the empirical
models are not capable of distinguishing the sophisticated structures involved in a dataset. For this purpose, an attempt
has been made to use modern methods such as soft computing methods, which can successfully model the linear and
nonlinear behavior in the data. In this paper, the application of two intelligent methods for data analysis to estimate
roadheader performance has been demonstrated. In these methods, the values of Schmidt hammer rebound and RQD
have been used as the input parameters, and net cutting rates have been considered as the output parameter. In order to
accurately estimate the shear strength of unsaturated soils and the performance of roadheader machines, the FA and
TLBO intelligent methods have been applied. Finally, RMSE, VAF, MSE and R2 have been used to evaluate the
accuracy of the prediction models. The modeling results show that the use of the above-mentioned two intelligent
algorithms yields to acceptable accuracy and efficiency in estimation of the performance of roadheader machines in
tunnel excavations.




