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Abstract:  This talk will combine an overview of 
landslide, debris flow, and tsunami phenomena (both 
mechanics and effects) with a general consideration 
of ways to model such challenging multiphase flows 
and interactions in structural engineering contexts. 
This will lead to a more detailed discussion of the 
application of the Material Point Method to this class 
of problems. The Material Point Method is based on 
both Lagrangian and Eulerian principles such that it is 
well-suited for capturing large, flow-like 
deformations of history dependent materials, but it 
can also handle traditional solids problems and fluids 
problems. Of course, no analysis approach is magic, 
and so both the strengths and weaknesses of the 
method will be demonstrated in various relevant 
contexts. 
A series of application examples of varying 
complexity will be used to show the range and 
nature of the modeling results it is possible to obtain 
with these methods. This will illustrate the accuracy 
of the results relative to experimental measurements 
and/or other analyses, and also provide a general 
sense of the quantities of interest to scientists 
studying these phenomena and engineers designing 
to mitigate their effects. 
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