
Flow of  calculations 
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Discretization and PD family members 

Points within a finite 
distance (horizon) 
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Failure/damage 
When the bond stretch reaches its critical value, bond breakage 
occurs 
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Local damage is the ratio of number of 
broken bonds to total number of bonds 
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Rubber sheet with a hole under tension  
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PD vertical displacements 

Applied stretch 
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Rubber sheet with double edge notches  
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Damage initiation, growth and rupture 

28mma 

24 



25 

Movie 



Vertical displacement as damage propagates  
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Rubber sheet with a radial notch from 
hole boundary   
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Damage initiation and growth 
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Remarks 
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o Force density vector -  bond-associated deformation 
gradient 

o Free of oscillations and zero energy modes 

o PD form of deformation gradient - PDDO 
o Weak form of PD governing equations - virtual work  

o Direct imposition of boundary conditions 

o Implicit solution  
o Verification against FEA 
o Comparison with experimental results 
o Comparison with FEA coupled with phase field  

o PD predictions capture the deformation and failure 
response 

 


