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A Review of Peridynamics and its Applications; Partl: The Models
based on Peridynamics

P. Sheikhbahaei and F. Mossaiby”
Department of Civil Engineering, University of Isfahan, Isfahan, Iran.

Abstract: Peridynamics is a nonlocal version of the continuum mechanics, in which partial differential equations are replaced
by integro-differential ones. Due to not using spatial derivatives of the field variables, it can be applied to problems with
discontinuities. In the primary studies, peridynamics has been used to simulate crack propagation in brittle materials. With
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proving the capabilities of peridynamics, the idea of using this theory to simulate crack propagation in quasi-brittle materials and
plastic behavior has been proposed. To this end, formulations and models based on peridynamics have been developed.
Meanwhile, the high computational cost of peridynamic methods is the main disadvantage of this theory. With the development of
peridynamic methods and introduction of hybrid methods based on peridynamics and local theories, the computational cost of
peridynamic methods has been reduced to a large extent. This paper introduces peridynamics and the models based on it. To this
end, we first review peridynamics, its formulations, and the methods based on it. Then we discuss the modeling of quasi-brittle
materials, simulation of plastic behavior and employing the differential operators in this theory.

Keywords: Peridynamics, Fracture mechanics, Nonlocal model, Crack growth, Damage.
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1. nonlocal 23. modulus state 45, analytically
2. horizon 24. deformation vector state 46. Navier
3. length-scale 25. bond elongation 47.Neumann
4. local 26. state of the bond length 48. Dirichlet
5. bond-based 27. weighted-volume 49. singularity
6. ordinary state-based 28. peridynamic counterpart of 50. finite difference
7. non-ordinary state-based volume dilatation 51. Piola—Kirchhoff
8. bond 29. state of the influence function 52. Cauchy
9. deviatoric 30. explicit 53. hydraulic fracturing
10. diffusion 31. central difference 54. smoothed-particle hydrodynamics

11. corrosion

12. pairwise force function
13. body force density

14. scalar-valued function
15. micromodulus

16. micropolar

17. Euler—Bernoulli

33. implicit
35. snap-back

37.arc-length
38. surface effect

18.improved  Timoshenko beam- 39.adaptive switching

40. finite element method

41. extended finite element method
42. weighted least squares

43. weighted least squares

based micropolar peridynamic
19. conjugated
20. Cosserat
21. State

22. force vector state 44. collocation
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