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Numerical Investigation of Boulder
Movement on the Seabed

Constantinos Menelaou, Daniel Toal, and Frédéric Dias




Background on boulders

Boulder 293

Nott's Equation (Nott 2003) for subaerial boulder
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Smoothed Particles Hydrodynamics (SPH)

Advantages:
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DualSPHysics

44444444444
200000000

cpu I gpU

000000000000000000
+00000000000000000000.

- s 4%,  DualSPHysics
i weo = PROJECT
-}

CHRON(J
I

Image from https://github.com/DualSPHysics/DualSPHysics/wiki/7.-Testcases#73-chrono-examples



https://github.com/DualSPHysics/DualSPHysics/wiki/7.-Testcases#73-chrono-examples

Laboratory setup
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Wave Propagation

Similar results for different
focal points
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Boulder displacement
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More than 1 order of magnitude difference between the experiment and the simulation




Snapshots of simulation vs experiment

X~=-0.6 m from wall (Breaking case)




Snapshots of simulation vs experiment

X~=0.22 m from wall (Non-breaking case)




Pressure signal at impact
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Conclusions

*SPH can accurately capture the wave propagation

*There is a shift between the breaking location of focused waves
between SPH and experiments

*Reproducing impact pressure from focused waves with SPH is
challenging

*Multiphase model might improve results




Future Research

*Simulate cases boulders on seabed below cliffs at Inis Meain.

*Couple simulations with more accurate propagation models (i.e.
SWASH).

*Simulate and compare results with field experiments at Inis Meain.
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