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The only disadvantage is getting too close to the crack tip where numerical solutions are often not very accurate -> J will not be calculating very accurately.

Jintegral: 2.Equivalent Domain
Integral (EDI)
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We needed to tend to the crack tip for the J integral include all new effects
(plasticity, thermal strain, body force, and kinetic energy)
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General formula
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Jintegral: 2. EDI FEM Aspects

* SinceJ, —8the inner ], collapses to the crack tip (CT)

* J, will be formed by element edges

* By using spider web (rozet) meshes any
reasonable number of layers can be used
to compute J:

1 layer 2 layer

These regions are where we do the general integral (considering all the effects) or
simple one (when such effects don't exist)

J integral: 2. EDI FEM Aspects

» Shape of decreasing function g:

Pyramid g function Plateau g function

* Plateau q function useful when inner elements are not very accurate:
e.g. when singular/quarter point elements are not used

These elements do not contribute to J

Comparison of different approaches:
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Next example, displacement based K calculation
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Third approach:

Through Thickness Crack in Flat Plate
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6.1.6. Computational crack growth
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* Nodal release method (typically done on fixed meshes)
* Crack advances one element edge at a time by releasing FEM nodes
* Crack path is restricted by discrete geometry
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Fixed mesh Crack tracking
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XFEM enriched
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Brief overview on XFEM methods:

---- How to take care of stress singularity around a crack tip:
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* Direct incorporation of singular terms: 3 s, cg._.zfl.u,,g) Q._., En.u._,.l.)
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e.g. enriched elements by Benzley »
(1974), shape functions are enriched G,
by K, K, singular terms

* XFEM method falls into thw W @\@\@
(discussed later) More accuxate /
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