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Introduction: Generic force 3
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Introduction: Example of a bond-force 4
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Introduction: Regularized force 5
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Introduction: Regularized force 6
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Journal of Numerical Analysis. arXiv preprint arXiv:1710.07661 
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Introduction: Equation of motion 7
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Finite element approximation 8

Bengaluru
May 1, 2018



Well-posedness of peridynamic equation 9
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Well-posedness of peridynamic equation 10
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Lipschitz bound on peridynamic force 11
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Local existence 12
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Local existence 13

[1] Bruce K Driver (2003) Analysis tools with applications. Lecture notes.  
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Local existence 17
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Global existence 18
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Global existence 19
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Finite element approximation 20

[1] Douglas N. Arnold (2011) Lecture notes on numerical analysis of partial differential equations. http://www.math.umn.edu/   arnold/8445/notes.pdf∼
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Semi-discrete approximation and stability 21
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Central difference time discretization 22
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Convergence of approximation 23
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Convergence of approximation 24
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Convergence of approximation 25
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Stability of fully discrete approximation:
Linearized peridynamic equation
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Numerical results: Exact solutions1 27

[1] Prashant K. Jha and Robert Lipton (2018)  Robust finite element implementation for nonlocal fracture models. Under preparation.
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Numerical results: Exact solutions 28
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Numerical results: Different initial 
conditions
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Numerical results: Different initial 
conditions
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Numerical results for damage model 31

[1] Robert Lipton, Eyad Said and Prashant K. Jha (2018)  Free Damage Propagation with Memory. Journal of Elasticity. 
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Periodic loading 32
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Bending test 33
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Future works 34
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Thank you!
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