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ABSTRACT 

Peridynamics is a generalized continuum theory employing a nonlocal model of force 
interaction originally developed by [1]. It is based on integral operators that sum internal 
forces on particles, separated by finite distances, thus replacing the stress-strain relationship 
in the classical theory of continuum mechanics. Since the integral operator is not a function 
of the deformation gradient, it allows for more general deformations than classical 
continuum theory. Peridynamics converges to the classic elastic continuum material models 
in the limit of infinitesimal distances between the particles, and it can be used as an 
alternative approach to multiscale modelling since one single model can be made valid over 
wide range of length scales by changing the inter-particle distances.  The structure of the 
peridynamic models allow use of the software LAMMPS, "Large-scale Atomic/Molecular 
Massively Parallel Simulator", developed at Sandia laboratory in the United States, see [2]. 
Different peridynamic models can be implemented and added into LAMMPS. The default 
elasto-plastic models today are restricted to isotropic behavior of material, limiting the 
application of the peridynamic theory. In this work, anisotropy is introduced in the 
elastoplastic peridynamic model. The model is mathematically formulated and implemented 
into the source files of LAMMPS itself, extending the program in a straight-forward manner. 
The implemented model is tested through simulating beams loaded in compression, see [3]. 
The model is found to severely alter the behavior of the simulations. A clear qualitative 
difference in behavior is shown independently of pre-existing simulation parameters. The 
model is shown to be internally consistent. 
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