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In fact both J1 (J) and J2 are related to SIFs:

du _\ 11 8&12: crack advance for (0 = 0, 90) degrees
Jy = wdy — tTrFI
Jr\ dx

du 0 Ap
Jy = /| Eu'rr'.r - 5] ) [aa,_,

J Hellen and Blackburn (1975)
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We'll choose the right values and signs based on the loading and direction of loading.

, E plane strain
K} + K} E = E
Jy = \ 11 1=z DPlane stress
E'
K K : R , ’ ;
Jo = 2K ’1\ 1 Note that if [\[ =a. K g="bisa solution the
- E' general solution is:

K;=%a.Kg=+band Kj = £b, Kjj = +a
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Second use of J integral -> local stress distribution ‘
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5.3.5 Plastic crack tip fields:
. . . N
Hutchinson, Rice, and Rosengren (HRR) solution J
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We are looking for the powers of singularity for strain and stress around the crack tip:
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- This model still predicts that stress is singular close to the crack tip, but the power of singularity
for stress is lower.
- Only predicts bounded stress for the limit of n -> infinity which corresponds to elastic-perfectly

plastic model.
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Summary:
J plays the role of G and K's in PFM: - laM {DT’/\\
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Energy release rate of J integral:
Assumptions

1. Homogeneous body '
omogeneous body ?\m\\ ] 0

& N‘)\\w\m\bﬁ
Linear 0 W 0

3. No inertia, or body forces; no initial stresses 75 Hif(‘o < B&
— \ :

_(
4. No thermal loading

ro

5. 2-D stress and deformation field Q\I“\is’v Sdun@_

—

6. Plane stress or plane strain

8. Stress free crack

We can extend the way we compute the J integral so that none of these constraints
become relevant (we will do this when covering the computational methods for
computing J)
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Generalization of J integral

* Dynamic loading

* Surface tractions on crack surfaces
* Body force

* |nitial strains (e.g. thermal loading)
* Initial stress from pore pressures

cf. Saouma 13.11 & 13.12 for details

Linear -> nonlinear elasticity, extending the P-delta system analysis

5.3.4. Energy Release Rate,
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