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Keywords Extended Abstract

Longwall mining Summary

Stress concentration coefficient In this study, artificial neural network (ANN) and multiple linear regression
Neural network model (MLR) models are used to estimate the stress concentration coefficient (SCC)

Statistical model

X . . around an extracted longwall panel. To estimate the SCC using the ANN and
Variable importance analysis

LMR models, 120 datasets and four effective input parameters are used. An
evaluation of the models has shown that the ANN model demonstrates higher accuracy and lower error than the MLR
model and its outputs are in very good agreement with the real datasets. Finally, variable importance analysis has
confirmed that the overburden depth and the rock mass specific weight have the most and the least influence on the
SCC, respectively.

Introduction

Precise determination of SCC is a complex issue depends on the characteristics of the rock mass above and around the
panel, panel geometry, top caving and fracturing progression, and the of structures from the panel side. For sustainable
coal seam longwall mining, it is required to exactly determine the SCC around the mined panel by considering the
effect panel extraction. Various methodologies exist for investigating stress over structures surrounding an
underground extracted coal panel. These include in-situ measuring techniques, and physical, numerical, and analytical
models. For improving the SCC estimation and addressing the available weaknesses in this field, The SCC has been
estimated in this study using the ANN and LMR approaches.

Methodology and Approaches

To estimate SCC in this research, new models including ANN and MLR have been utilized. For models development
and evaluation, 120 datasets, collected from the literature, have been used. These datasets have randomly been
categorized into training data (100 series) and testing (20 series) data. Optimal ANN and MLR models to determine
SCC have been achieved based on the training datasets. At the end, testing datasets have been used to evaluate and
verify the suggested optimal models by using the performance evaluation indices.

Results and Conclusions

New ANN and MLR models have been proposed in this research to estimate the SCC around the longwall panel and
thier results have been compared with each other and with the real data. The results of the comparative analysis prove
that the ANN model possesses more accurate outputs than the MLR model. Furthermore, variables importance analysis
has proven that overburden depth and the rock mass specific weight have highest and lowest influence on SCC,
respectively. These results show that the proposed ANN model has a good ability in estimating the SCC around the
extracted longwall panel, and it can be used in practical longwall mining with a good confidence.
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