SUSTEMES

D7S DASSAULT

Dr. Stephan
ARNDT

Head of Technology &
Innovation
Mining One

EXTREME ENVIRONMENTS: HOW HPC
SIMULATION HELPS EXTRACTING VALUABLE
RESOURCES



Extracting-Resources

The miming industry has,am image> problerBustaimnabilityc A global:skiflsrcrisisg
Decarhonisation; Electric:Vehiclesiand Green &t&agjital Twins
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The WorldNeeds: Resources

Cobalt

lron. Ore

Aluminium

Copper
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Extreme fEnvironments

4000m /Altitudec or 1200mthelow the surface Scale
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Crater Surface
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EXIEN] ENVITONITTE NEKTIES CAl¢

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

50m
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Acknowledgement:

Powers of Ten

Based on the film by Charles and Ray Eames.
An Eames Office website.

http://www.powrsoflO.com
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Simuilation

Modelling ilReck/Mass in High Stress: NURbek /AnisotropyrinConstitutive Models
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Modelling RockMassriniHight Stress: dUCM

Stressg Strain / Dilation

1 /

1) Elastic @/ @)
/
Increasing Deformation

2) Fracturing ; ®) ——— -
(onset of inrelastic behaviour) o :

3) Peak strength p
4) Softening -

5) Broken
(residual strength)

Mine-by-experiment
Cali et at. (2004)

Hajiabdolmajicet al. (2002) .. " SS——
Read, Martin (1996) N s | )

ot ey

Technical summary of AECL's Mine-by Experiment phase |: Excavation response

POF Read, R.S.; Martin, C.D. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs.) Elastic Mohr-Coulomb

Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Labs

996
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Rock/Anisotropyin. Constitutive'Models

Exploding Kifeek & Brow

k. b,
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