
As SSY is about to be violated, for example, as higher far field load is being applied, we want to still use 
LEFM as much as possible (we want to extend the applicability of LEFM)

- This is a coupled system for a_eff and K_ff. 
- In general, we need to use an iterative process. For example, start with a_eff = a -> K -> update a_eff = a 

+ rp(K_eff), …, continue the process until a_eff is not changing much
- For an infinite domain, we can solve this.
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LEFM crack length is longer (not conservative), so we must do the correction or use more advanced 
models as SSY is about to be violated.

2D models for plastic zone around the crack tip
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This approach does not have the stress redistribution 
needed from material yielding and it suffers from the 
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needed from material yielding and it suffers from the 
same problem we had here

To get a better solution, we need to solve the problem 
with plastic limit from the very beginning. We did this 
with strip yield model

Dodds, 1991, FEM solution
Ramberg-Osgood material model
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Ramberg-Osgood material model

Plane stress vs plane strain
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To determine plane strain / stress condition for 
FRACTURE we need to compare B with rp:
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Plane stress has a larger process zone size -> should have 
higher toughness (measured in terms of R or Kc)
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