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Nonlinear potential in our model

Numerical analysis in Holder space

Numerical analysis in one dimension

Numerical verification

Discussion and future works

Wave dispersion

1



Minneapolis
April 4, 2017

Peridynamics theory 2
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Peridynamics theory… 3
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Nonlocal nonlinear potential 4
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Nonlocal potential 5
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Boundary condition and initial condition 6
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Numerical analysis in Holder space

Existence of solution
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Existence of solution in Holder space 10
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Existence of solution in Holder space… 11
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Finite difference approximation 12
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Finite difference approximation… 13



Minneapolis
April 4, 2017

Finite difference approximation… 14
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Discussion 15
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Numerical analysis in one dimension 16
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Numerical analysis in one dimension… 17
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Limit of peridynamics to elastodynamics 18
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Limit of peridynamics to elastodynamics… 19
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Limit of peridynamics to elastodynamics… 20
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Limit of peridynamics to elastodynamics… 21
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Quadrature based finite element approximation 22
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Quadrature based finite element approximation 23
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Convergence and stability 24
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Convergence and stability… 25
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Convergence and stability… 26
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Numerical verification

We have used GNU-Octave and Visit, both open source, to generate the pictures and video.
Visit: https://wci.llnl.gov/simulation/computer-codes/visit
GNU-Octave: https://www.gnu.org/software/octave/
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https://wci.llnl.gov/simulation/computer-codes/visit
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Numerical verification 28
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Wave dispersion 29
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Wave dispersion… 30
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Wave dispersion… 31
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Wave dispersion… 32
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Wave dispersion: Phase velocity as a function of k 33
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Discussion 34

In 1-d, we find that we can select h in the same order as size of horizon and 
still get O(h) convergence in space.

Central difference is shown to be stable for linear Peridynamics. If the deformation
in material is such that the strain remains away from softening zone then for such
deformation difference of linear and nonlinear Peridynamic force is of the order of
size of horizon. Therefore, the stability of nonlinear model is also guaranteed.

We also see from our simulation that difference between linear and nonlinear
Peridynamic evolution is very small for small elastic constant and small horizon.
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Future works 35

Extension to state based Peridynamic models.

Further investigation of numerical method is needed for the case when strain 
enters softening zone.

Extension of 1-d method to higher dimension.
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