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A Transition Scheme from Diffusive to Discrete Crack by means of the Extended
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We propose a novel transition scheme from diffusive to discrete crack in the extended B-spline-based implicit
material point method (EBS-MPM). The crack phase-field model is incorporated with the Nitsche’s method,
which plays a vital role to impose an arbitrary Dirichlet boundary condition in the EBS-MPM. Also, to
stably calculate crack propagation in the region subjected to extremely large deformation, we originally
develop a domain separation scheme by means of the extended B-spline (EBS) basis functions. A diffusive
crack surface is detected based on the damage gradient, and the transition to discrete crack is achieved by
using the EBS basis functions. Thanks to the EBS basis functions, we can track the motions of separated
bodies without additional displacement fields. Two numerical examples are presented to demonstrate the

performance of the proposed method.
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