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The first investigation establishing the link between the meshfree state-based peridynam-
ics [1] method and other meshfree methods [2, 3, 4] will be presented. It was concluded
that the discretization of state-based peridynamics leads directly to an approximation of
the derivatives that can be obtained from the reproducing kernel particle method (RKPM)
[3]. However, state-based peridynamics obtains the same result at a significantly lower
computational cost which motivates its use in large-scale computations.

In light of the findings of this study, an update of the method was proposed such that the
limitations regarding application of boundary conditions and the use of non-uniform grids
are corrected by using the reproducing kernel approximation. This method was named
reproducing kernel peridynamics (RK-peridynamics) [5].

REFERENCES

[1] Silling, S., Epton, M., Weckner, O., Xu, J., Askari, E., 2007. Journal of Elasticity
88(2), 151.

[2] Belytschko, T., Lu, Y. Y., Gu, L., 1994. Element-free galerkin methods. International
Journal for Numerical Methods in Engineering 37 (2), 229–256.

[3] Liu, W. K., Jun, S., Zhang, Y. F., 1995b. Reproducing kernel particle methods.
International Journal for Numerical Methods in Fluids 20 (8-9), 1081–1106.

[4] Li, S., Liu, W. K., 1998. Synchronized reproducing kernel interpolant via multiple
wavelet expansion. Computational Mechanics 21 (1), 28–47.

[5] Bessa, M.A., Foster, J.T., Belytschko, T., Liu, W.K., 2013. A Meshfree Unification:
Reproducing Kernel Peridynamics. Submitted to Computational Mechanics.


