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-1 Materia point
Particle positions, velocities, stresses, strains,
masses and densities
‘ Calculate interpolation functions and gradient functions with
particle positions
‘ Calculate nodal masses with particle masses ‘
Calculate internal nodal forces with particle stresses, masses ‘
and densities
‘ Calculate external nodal forces ‘
B ‘ Calculate nodal accelerations with equations of motion ‘
Boundary condition
for nodal "V‘
acoelerations ‘ Update nodal velocities with nodal accelations ‘
Boundary condition N|
for nodal velocities ‘ s

Update particle positions with nodal velocities ‘

v

Update particle velocities with nodal accelations ‘

Boundary condition
for nodal velocities

Constitutive law

Calculate particle strain increments with nodal velocities ‘

Update particle stress components and densities with ‘
particle strain increments
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DRY SAND FLOW ANALYSISWITH MPM

Keita ABE, Jorgen JOHANSSON and Kazuo KONAGAI

Landdides can range in size from small movements of loose debris to massive collapses of entire
summits. For short to medium-length slopes, some measures will be effective for assessing and mitigating
landslide hazards. Extremely large slope failures, however, are very difficult to mitigate, and the
importance of run-out analysis emerges. For the purpose of developing numerical tools for run-out
analysis, we tried to analyze the behavior of a dry sand flow with MPM (Material Point Method), which
can treat the large deformation the conventional finite element method cannot treat. We aso analyzed the
behavior of an elastic block on frictional plane or inclined plane to check the accuracy of methods at
energy history etc.
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