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Underground mining Summary

Pillar stability index In this study, the correlation between pillar stability with
Partial extraction geometric parameters (width and height) and pillar stress has been

Gene expression programming investigated by the gene expression programming (GEP) method.

The proposed model is implemented in a database taken from
previous studies. The performance of the model was evaluated by
4 statistical indicators of accuracy sensitivity, specificity, and

Matthew’s correlation coefficient whose values were obtained as 0.82, 0.79, 0.86, and 0.65, respectively.
The results showed that the developed model has good accuracy and can predict the stability of pillars.

Introduction
The stope and pillar method is one of the partial extraction methods and it significantly helps to control
subsidence. One of the important issues in the design of pillars is to evaluate their stability. predicting the

stability of pillars in underground mines is of particular importance .In this study, the correlation between

pillar stability with geometric parameters (width and height) and pillar stress has been investigated by the
gene expression programming (GEP) method. The proposed model is implemented in a database of two
previous studies. The performance of the model was evaluated by 4 statistical indicators. According to the
values obtained for these indicators, the proposed model has good quality and provides a reliable prediction
of the pillar stability.

Methodology and Approaches
a database including 227 pillars was used to predict the pillar stability .The database contains two inputs

(width to height ratio and pillar stress) and one output (pillar stability).

In GeneXprotools software, the model was run and the expression tree of each gene was determined.
Mathematical equations related to each tree have been extracted and are connected to each other by the
“multiplication "connection function and a new index called Pillar Stability Index (PSI) is defined. Then, a
probability threshold with a value of 0.5 is defined, which represents the pillar stability state.

In order to evaluate the performance of the developed model, 45 cases from 227 samples were randomly
selected to test GEP model. By using confusion matrix, various statistical indicators such as accuracy (AC),
sensitivity (SE), specifity (SP) and Matthew’s correlation coefficient (MCC) can be determined to evaluate
the quality of a model.

Results and Conclusions




In this article, a new index has been developed using the gene expression algorithm to predict the pillar
stability. The ratio of width to height and the pillar stress are the input parameters to the algorithm. In order
to evaluate the performance of the model, 45 random samples were selected from two databases including
227 pillars and the value of PSI index was calculated for them. Then the confusion matrix was formed to
compare the actual and predicted values of the stability index. The value of the statistical indicators of
accuracy, sensitivity, specifity and Matthew’s correlation coefficient was obtained as 0.82, 0.79, 0.86 and
0.65 respectively, which showed that the GEP model has a good performance and has an acceptable ability
to predict the pillar stability.
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