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Tunneling Summary

Maximum surface settlement In this paper, grey wolf optimization (GWO) and multiple linear regression
Trough width of settlement (MLR) models have been utilized to estimate the maximum surface

Grey wolf optimizer

S . settlement (Smax) and trough width (i) of settlement profile due to the tunnel
Multiple linear regression

excavation. The results show the superiority of the GWO algorithm compared
to the MLR model and similar empirical models. Moreover, the importance study and the correlation matrix of the
datasets reveal that thrust force and cohesion are the most important variables on Smax and i, respectively. On the other
hand, the tunnel diameter and Poisson ratio are the least important variables on Smax and i, respectively.

Introduction

The tunneling operation usually causes the ground settlement, which is challenging both in terms of cost and safety.
Therefore, it is necessary to estimate and control the settlement to reduce these costs and satisfy the safety standards.
Many studies have been conducted to estimate the settlement parameters using empirical, analytical, numerical and
intelligent methods. To cover the weaknesses of available approaches, intelligent models have been used to predict
Smax and i due to their high accuracy. Thus, the Smax and i are estimated using the GWO and MLR models in this paper.

Methodology and Approaches

In this study, the GWO and MLR models are used to predict the occurred Smax and i due to the tunneling operations. to
do this, 26 datasets related to three tunneling projects were collected and randomly divided into training (20 series) and
testing (6 series) datasets. Optimum GWO and MLR models are developed using training datasets to predict Smax and i.
The developed models are evaluated and verified using the testing datasets and compared to each other, and also, to the
previous similar empirical models. Finally, sensitivity analysis was conducted to evaluate the impact of the inputs on
the outputs.

Results and Conclusions

To achive the optimim GWO and MLR models in Smax and i predicting, the models performances are evaluated during
the training and testing phases using the performance evaluation indices. The obtained results show the higher accuracy
of the GWO algorithm compared to the MLR model. Moreover, the comprative analysis of the results proves the
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superiority of the GWO method compared to the similar empirical models. Finally, the importance study
and correlation matrix confirm that thrust force and tunnel diameter are the most and least important
variables on the Smax, While cohesion and Poisson ratio are most and least important variables on i,
respectively.




