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Keywords Extended Abstract

Underground mining Summary

Cavability This study explores the critical factors surrounding rock mass
Simulation cavability, particularly in the context of underground caving
Reliability mining. Given the inherent uncertainties associated with

Geostatistical estimation geological conditions, this research evaluates the cavability of the

Sechahoon XII Anomaly utilizing a probabilistic framework. By employing numerical methods alongside
Monte Carlo simulations, the findings provide insight into the geomechanical properties of the rock mass
and their variability, which are crucial for the feasibility analysis of mining operations.

Introduction

Mining projects, especially those involving underground operations, are fraught with uncertainties related
to the geological characteristics of rock masses. These characteristics can change permanently, leading to
challenges in assessing the stability and feasibility of mining methods. Underground caving mining, known
for its suitability in deep and large-scale exploitation, faces significant obstacles during the caving process
due to the complexities of the rock mass. The study of rock mass cavability is essential during feasibility
studies, as it greatly influences the success and safety of mining operations. This research focuses on the
Sechahoon XII Anomaly to understand how ground uncertainties affect cavability and ultimately guide
mining-related decision-making.

Methodology and Approaches

To assess rock mass cavability probabilistically, this study utilized numerical methods complemented by
Monte Carlo simulations, a statistical technique widely applied to model uncertainty. The foundation of the
rock mass modeling involved estimating geomechanical properties through geostatistical methods,
specifically within defined 50-meter blocks to capture the variability of the geological conditions accurately.
A deterministic model initially provided a confidence coefficient of 0.72, indicating conditions favorable
for caving. Following this, over 1,000 iterations of the Monte Carlo simulation were conducted, revealing
that the computed safety factors ranged between 0.65 and 0.75. The simulations accounted for spatial
variability and illuminated the relationship between the quality of the rock mass and the increasing cave
angle as the geomechanical properties improved.

Results and Conclusions

The modeling undertaken in this study underscores the significant impact of ground uncertainty on rock
mass cavability. The results demonstrate a promising correlation between the quality of the rock mass and
caving behavior, suggesting that improved geomechanical properties lead to an increased cave angle.
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Consequently, the probabilistic analysis conducted through numerical methods reveals vital information that
can enhance the feasibility studies for underground caving mining operations. The insights gained from this
research can serve as a reference for future mining endeavors, promoting safer and more effective mining
practices.




