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Keywords Extended Abstract

Longwall mining Summary

Height of destressed zone To determine the height of destressed zone (HDZ) in this study, multivariate
Statistical regression linear regression (MLR) and artificial neural network (ANN) models have

Artificial neural network

. . ) been used and the obtained results have been compared with each other and
Variable importance analysis

with real data. Models outputs have been evaluated using performance
evaluation indices and their outputs have been compared with real datasets in a Taylor diagram and a column chart.
Results show that the ANN model has more accuracy and less error than the MLR model, and its output has a better
match with real datasets. Finally, variable importance analysis of ANN model results has proven that overburden depth
and Poisson’s ratio are most the least effective variables on the HDZ.

Introduction

Due to a significant coal seam extraction in longwall mining, the roof layers are fractured, caved, and a destressed zone
is formed at the panel roof. Accurately determining the height of this zone is very important in the estimation of
transfer stresses to the surrounding structures. There are several methods in the literature to predict the HDZ, i.e., in-
situ measurement and physical, empirical, numerical, analytical, intelligent and statistical modeling. To cover the
weaknesses of available methods, the HDZ is predicted using MLR and ANN models in this research.

Methodology and Approaches

The MLR and ANN models are used to predict the HDZ in this study. To develop these models, 120 datasets have been
collected from literatures and have randomly been divided into training (100 series) and testing (20 series) datasets.
Based on the training datasets, the optimal MLR and ANN models have been developed to predict HDZ. Finally, the
developed models have been evaluated and verified using the testing datasets.

Results and Conclusions

To develop the optimal MLR and ANN models for determining HDZ, thier performances have been evaluated during
the training and testing phases using performance evaluation indices, and statistical diagrams and charts. The results
have shown that ANN model has the higher accuracy compared to the MLR model. Moreover, variable importance
analysis has confirmed that overburden depth has the most and Poisson's ratio has the least effect on the HDZ. These
results prove that the proposed ANN has a good ability in HDZ estimation and can be applied in practice with an
acceptable reliability.
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