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Abstract 

Our modelling and simulation tools seek to describe the deformation of large geological structures. In 

particular, we describe various complex rock behaviours and simulate their evolution to understanding 

geological phenomena such as plate tectonics, rock properties, and their stress fields. Our models include 

the effects on rock deformation of its microstructure, structural discontinuities, fluid interactions and 

induced pressure, pressure solution, stress corrosion, and different mineral reactions. 

In this talk, to demonstrate the effectiveness and robustness of our tools, we will focus on a few exemplar 

applications to showcase the tools we develop. In particular, we will describe metamorphic rocks evolution 

modelling where chemo-mechanical interactions lead to phase transformation and cracking. We will also 

describe a new space-and-time adaptive scheme to model complex fracture propagation that circumvents 

typical mesh dependency issues. Lastly, we will study the compaction band formation in geomaterials, 

specifically in porous rocks. 
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