


Extracting Resources
The mining industry has an image problem ςSustainability ςA global skills crisis  ς
Decarbonisation, Electric Vehicles and Green Steel ςDigital Twins
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The World Needs Resources

17 Oct 2024 4

Cobalt

Aluminium

Copper

Iron Ore

Gold

Silver

Zinc

Rare Earth

Lithium

Dr. Stephan Arndt - Extreme Environments: How HPC Simulation helps to extract valuable resources

Nickel



Extreme Environments
4000m Altitude ςor 1200m below the surface ςScale
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Extreme Environments   ς 4000m Altitude
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Extreme Environments   ςScale
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Acknowledgement: 

http://www.powersof10.com

Forecasting Seismicity, Stability and Stress in Underground Mining 
Stephan Arndt, 2013 SIMULIA Community Conference, Vienna



Simulation
Modelling Rock Mass in High Stress: IUCMςRock Anisotropy in Constitutive Models
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Modelling Rock Mass in High Stress: IUCM
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Elastic Mohr-Coulomb IUCM

Stress ςStrain

1) Elastic

2) Fracturing
(onset of in-elastic behaviour)

3) Peak strength 

4) Softening 

5) Broken
(residual strength)

Mine-by-experiment

Cai et at. (2004)

Hajiabdolmajidet al. (2002)

Read, Martin (1996)
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Rock Anisotropy in Constitutive Models

https://www.linkedin.com/pulse/how-rock-anisotropy-works-numerical-models-stephan-arndt/
https://www.linkedin.com/pulse/principal-stress-transformations-stephan-arndt-e7jbc/
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Karijini banded iron formation
Exploding Kittens
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Hoek & Brown (1980)
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