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Neighborhood of material point 3
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Example of pairwise force 4

Silling & Askari (2005): A meshfree method based on the peridynamic model of solid mechanics. Computers and Structures, vol 83, pp 15261535.
Bobaru & Hu (2012): The meaning, selection, and use of the peridynamic horizon and its relation to crack branching in brittle materials. 
Int. J. of Fracture, vol 176(2), pp 215222.
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Regularized pairwise force 5

Lipton (2014): Dynamic brittle fracture as a small horizon limit of peridynamics. Journal of Elasticity, vol 117(1).
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State-based peridynamic force 6

Lipton, Said, & Jha (2018): Dynamic brittle fracture from nonlocal doublewell potentials: A statebased model. 
Handbook of Nonlocal Continuum Mechanics for Materials and Structures, 1–27.

Baton Rouge
October 6, 2018



Peridynamic energy and equation of motion 7

Lipton, Said, and Jha (2018): Dynamic brittle fracture from nonlocal doublewell potentials: A statebased model. 
Handbook of Nonlocal Continuum Mechanics for Materials and Structures, 1–27.
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Finite difference approximation 8
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A priori convergence 9

Jha & Lipton (2018a): Numerical convergence of finite difference approximations for state based peridynamic fracture models. 
Currently under review in CMAME. Arxiv: https://arxiv.org/abs/1805.00296
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Numerical experiments: Material properties 10
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Lipton, Said, & Jha (2018): Dynamic brittle fracture from nonlocal doublewell potentials: A statebased model. 
Handbook of Nonlocal Continuum Mechanics for Materials and Structures, 1–27.



Mode I crack propagation: Setup 11
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12Mode I crack propagation: Damage profile
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13Mode I crack propagation: Fracture energy
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14Mode I crack propagation: Convergence rate
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Specimen with pre-crack under bending load 15
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Specimen with pre-crack under bending load 16

Baton Rouge
October 6, 2018



Specimen with pre-crack under bending load 17
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Finite element approximation 18
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Central difference time discretization 19
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A priori convergence 20

Jha & Lipton (2018b): Finite element convergence for statebased peridynamic fracture models.  Currently under review in 
Communications in Applied Mathematics and Computation (CAMC).
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Mode I crack propagation: Setup 21
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22Mode I crack propagation: Damage profile
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23Mode I crack propagation: Fracture energy
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24Mode I crack propagation: Convergence rate
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Summary 25
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Thank you!
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