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Simulate of patterns is easy 

Simulate of real behavior is complicated 
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Motivation 
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ÅChallenges: 

ÅExploitation of fiber reinforced plastics 

(FRP) lightweight potential limited 

ÅMissing reliability of failure predictions 

 

 

 

 

ÅGoals: 

ÅIncrease understanding of failure 

mechanisms 

ÅReduce number of experiments 

ÅDerive improved failure criteria for  

design process of structures 



1. Peridynamic energy based state-based failure criterion  

2. Verification of the energy based state-based failure criterion 

3. Comparison to critical stretch model 

 

Outline 
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Peridynamics ï ordinary state based formulation 
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Peridynamics ï ordinary state based formulation 
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ÅFor small deformations and isotropic material 



Peridynamics ï ordinary state based formulation 
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Damage models 
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ÅCould be included via the influence function 

ÅFor programming reasons the history dependend scalar value representing the 

damage function is split from the the influence function 

no failure 

 

failure 

ÅCritical energy model by Foster et al. 

 

 

 

 

ÅCritical stretch model 

 



Verification 
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Geometry a h L B 

0.005m 0.02m 0.05m 0.006m 

Material Bulk Modulus Shear Modulus Density G0 

1.75E+09 Nm-2 8.08E+08 Nm-2 2000 kgm-3 12 Nm-1 

Mesh 2.01dx 3.01dx 4.01dx 5.01dx 

0.0005 0.001005 0.001505 0.002005 0.002505 

0.00033 0.000663 0.000993 0.001323 0.001653 

0.00025 0.000503 0.000753 0.001003 0.001253 

0.000125 0.000251 0.000501 



Verification: Double Cantilever Beam (DCB) 
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Verification 
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Line 1 Line 2 

d G0 G0 

[m] [N/m] [N/m] 

2.015 · 10ҍо 12.8 11.4 

3.015 · 10ҍо 13.1 12.9 

4.015 · 10ҍо 11.1 11.3 

5.015 · 10ҍо 11.2 11.9 



Verification: Convergence 
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Verification: Convergence 
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