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Mechanism of fragmentation of inhomogeneous porous viscoelastic liquid in
solid/fluid transition regime
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We conducted laboratory experiment and numerical simulation for fragmentation of
vesicular magma, which is a trigger of explosive eruption. We observed the fragmentation of vesicular
magma analog whose three-dimensional (3D) pore structure was determined by X-ray tomography. We simulated
3D internal stress distribution of the analog by finite-element analysis (FEM). By combined analysis of
experimental observation and FEM analysis, we found that the location of crack initiation is coincide
with the maximum stress concentration point around the pore. We simulated crack propagation in Maxwell
fluid based on a continuum approach using the phase-field method coupled with FEM. We successfully
captured the difference in crack propagation in a two-dimensional plate under the different
viscoelasticity.
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