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A Case Study of Prediction and Analysis of Unplanned Dilution in an
Underground Stoping Mine using Artificial Neural Network

Hyongdoo Jang, Hyung-Sik Yang*

Abstract Stoping method has been acknowledged as one of the typical metalliferous underground mining methods.
Notwithstanding with the popularity of the method, the majority of stoping mines are suffering from excessive
unplanned dilution which often becomes as the main cause of mine closure. Thus a reliable unplanned dilution
management system is imperatively needed. In this study, reliable unplanned dilution prediction system is introduced
by adopting artificial neural network (ANN) based on data investigated from one underground stoping mine in
Western Australia. In addition, contributions of input parameters were analysed by connection weight algorithm
(CWA). To validate the reliability of the proposed ANN, correlation coefficient (R) was calculated in the training
and test stage which shown relatively high correlation of 0.9641 in training and 0.7933 in test stage. As results
of CWA application, BHL (Length of blast hole) and SFJ (Safety factor of Joint orientation) show comparatively
high contribution of 18.78% and 19.77% which imply that these are somewhat critical influential parameter of
unplanned dilution.
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Fig. 1. Schematic view of ore dilution and loss
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Fig. 2. Application of stability graph method at the investigated
mine with 91 datasets
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Table 1. Details of fifteen unplanned dilution causative factors
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Category Abbreviation Note Range of data
SFJ Safety factor of Joint orientation - stereograph method 0.10 ~ 0.90
AQ Adjusted Q-value 5.00 ~ 27.00
Geological factor ASGM Rock stress factor (A) - stability graph method 0.20 ~ 1.00
(6) BSGM Joint orientation factor (B) - stability graph method 0.20 ~ 0.95
CSGM Gravity adjustment factor (C) -stability graph method 0.20 ~ 9.00
K Average horizontal to vertical stress ratio -K 1.74 ~ 2.19
BHL Length of blast hole (m) 3.80 ~ 25.00
. DHW Dip between blast hole and stope wall (°) 0.00 ~ 122.00
BlaStlI(li) factor PF Powder factor (kg/tonne) 0.15 ~ 0.69
SBR Ratio between toe space and ring burden 0.57 ~ 1.60
ED Density of explosive (g/cm3) 0.91 ~ 1.00
HR Hydraulic radius- stability graph method 2.50 ~ 11.74
Stope design factor TPT Total planned tonne of stope (tonne) 1456 ~ 53130
4) VR Void ratio of stope - volume of void per TPT (%) 12.80 ~ 300.00
APR Aspect ratio (width/height) 047 ~ 4.17
Unplanned dilution Percentage of unplanned dilution per TPT (%) 0.00 ~ 45.00
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Fig. 3. Overview of some of data collection on stope
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