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ABSTRACT

Coupling methods for continuum models with molecular models are developed. Two methods are studied here:
a bridging domain coupling method, which has an overlapping subdomain, and an edge-to-edge coupling
method, which has an interface between two models. We enforce the compatibility on the overlapping
subdomain or interface nodes/atoms by the Lagrange multiplier method or the augmented Lagrangian method.
Static solution and dynamic solution are given respectively. For dynamic problems, we develop an explicit
algorithm and the results show that the bridging domain coupling method can avoid spurious reflections without
any additional filtering procedures. A multiple-time-step algorithm is also implemented and it saves
considerable computation time. These methods are used to study the nanotube fracture.
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