
How to compute G experimentally when nonlinear response is present?

. Rice proposes a method to obtain J = G, with only one test for certain geometries.

Crack tip opening displacement (CTOD) versus J-integral
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Parallel to Rice's work in the US, Wells in the UK looked at the CTOD as a measure of nonlinear material 
response in the Facture Process Zone (FPZ)
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In many instances, LEFM, PFM, Traction separation 
relations, frictional laws, … 
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In many instances, LEFM, PFM, Traction separation 
relations, frictional laws, … 
FPZ size (length scale) is much larger than the 
displacement scale of the model and typically 
proportional to E/strength

The above estimate for CTOD was very crude and can be improved with better models

Is there a relation between J and CTOD?
Both measure the extend of material nonlinear response.
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We can experimentally measure CTOD (and needed obtain J yet from another way)
Anderson
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When to use LEFM, PFM, …

SSY: rp is significantly smaller than all relevant length scale of the problem.
As a necessary condition (but not sufficient) 
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