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•Geology consists of Volkrust formation and Vryheid formation

•Pit is bounded in the North by the Daarby Fault and Eenzamheid
Fault on the South - structurally controlled deposit 

• Faults pose a safety risk to mining operations. i.e., Bench scale 
failures impacting on personnel and equipment, ineffective blast if 
faults are not considered in the blast design

• Fault risk management – mapping, logging, 3D model, projection 
onto plan, 2/3D Numerical analysis, operational controls, etc. 



Understanding Geological Faults
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Weak broken rockmass
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Fault plane

Frozen Blast Block

Fault induced Fall of Ground

•A fault is a planar fracture or discontinuity in a volume 
of rock across which there has been significant displacement owing 
to rock-mass movements.

•Bench scale fault induced fall of grounds impacting negatively on 
personnel and equipment

• Ineffective blasting outcomes when faults are not considered in 
blast designs – Frozen blocks

•Conduits for water groundwater – flooding of active mining areas

•Ore dilution 



Risk Management - Data Collection
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LIDAR Highwall mapping – Safe, high data 
density, accurate

Core logging – Manual core logging, Lab testing 
(Shear strength)

Downhole Geophysics –Optical 
Televiewer and Acoustic Televiewer

Failure back analysis – Failure conditions and  
Shear strength properties verifications



Risk Management– Fault Characterization
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Risk Management – Kinematic and Numerical 
Analysis 7

Wedge Failures Planar Failures

3D Analysis

•Current highwall stability analysis– residual risks on 
active highwalls.

• Future highwall stability - Proactive analysis of 
projected faults

•Back analysis of failed highwall - Confirmation of 
failure conditions and strength properties



Risk Management Strategies
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Training Material

Blast Block Design
Crest and Toe demarcation standards

Mining operations Training

Inclusion in blast block design

Proactive numerical modelling and analysis

Ground control Hazard plan 
Ground Control Hazard Plan



Future Management Strategies
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•High precision loading system 

•Displays the mining block information i.e., block 
elevation, material types, faulting & boundaries on the 
in-cabin screen. 

•The proximity to faulted ground will be displayed on 
the screen, that the operator will use as a guide whilst 
loading. 

•The system itself offers guidance to the operator in 
real-time. 



Conclusion
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In conclusion, effective geological fault risk management at Exxaro Grootegeluk Coal Mine is paramount for ensuring 
consistency in safety, production, and cost control. The mine actively addresses fault risks through a comprehensive 
approach that includes detailed data collection, thorough fault characterization, and advanced kinematic and 
numerical analyses. Key risk management strategies involve clear demarcation standards, specialized training for 
mining operations, and the integration of fault considerations into blast block designs and proactive numerical 
modeling. Looking ahead, Exxaro is committed to enhancing these strategies with high-precision loading systems that 
provide real-time guidance to operators, further mitigating risks associated with faulted ground and reinforcing the 
culture of consistency
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