A method to dynamically model the cutting of
submerged rocks with evaluation of pore pressure

The knowledge about the rock cutting process is mainly based on experiments and experience. In the current situation, the best option
would be to perform experiments, but this can be very expensive and time consuming. And still the detail that can be gained from
experiments is rather limited. Therefore it is desirable to have an alternative to those expensive and time consuming experiments.
Although experiments will always be needed to validate the developed ideas, the number of experiments needed can be greatly

reduced.
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Methodology

In rock cutting processes, all faillure mechanisms can occur
simultaneously, covering the whole failure envelope, ranging from
cataclasis through ductile and brittle shear to tensile failure.
Through these failure mechanisms, fragmentation will occur.

The combination of Discrete Element Method (DEM) and the
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Future research

The next steps will be to validate the 3D model against the experiments as well. After this is proven to be successfull, further
research regarding brittle-ductile transition, groove shape, tool shape, wear, etc.
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Damage inflicted in rock cutting process: Blue intact, red completely disintegrated. Left to right, damage while cutting at various instances, side view and top view (last)
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