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Toward Multiscale Material Modeling with Peridynamics

The seminar will be given in English
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Peridynamics is a nonlocal reformulation of the classical theory of continuum mechanics, based on
integral equations, suitable for material failure and damage simulation. Unlike the classical (local)
theory based on partial differential equations, constitutive models in peridynamics do not require a
spatial differentiability assumption on displacement fields. As a nonlocal model, peridynamics
possesses a length scale which can be controlled for multiscale modeling. For instance, classical
elasticity has been presented as a limiting case of a peridynamic model. In addition, certain
discretizations of peridynamic models possess the same computational structure as molecular
dynamics equations, motivating the study of peridynamics as a coarse-graining of molecular dynamics.
In this talk, I will present analytical and numerical connections of peridynamics to molecular dynamics
and classical continuum mechanics, and I will discuss various capabilities of peridynamics toward

multiscale material modeling.
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