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Since LEFM is a linear theory, we can do superposition

Superposition method
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5. Edge crack in a beam of width B subjected to a ]
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Examples of internal pressure: \L
Pressure vessel, hydraulic fracturing, porous media
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We generally can move internal pressure to far field load in
calculating SIF
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Two small cracks at a hole
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Photoelasticity

Wikipedia
Photoelasticity is an experimental method to determine the stress distribution in a material.
The method is mostly used in cases where mathematical methods become quite cumbersome
Unlike the analytical methods of stress determination, photoelasticity gives a fairly accurate
picture of stress distribution, even around abrupt discontinuities in a material. The method is ar

important tool for determining critical stress points in a material, and is used for determining
stress concentration in irregular geometries.
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K-G relationship

D \ ore
¢ Coo P G.E i
« B T B A
>
(VN
' 2
o 2
Cio K tRo  Kmo o Qo)
= Fa
G = Energy release rate (how much energy is released per unit MW&
area of crack creation) /\ W\Jg\
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K = Stress Intensity Factor
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K is a local stress (strain, displacement) measure

How are the units of energy release rate (G) and SIF (K) related.
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3 —4v plane strain
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K-G relationship (cont.)

Mode | ( )
K? ]
B plane stress
G} - K2
(1—v?) ?‘T plane strain

Mixed mode

2 2 2
[G _ & n KII + KIII] E’—{ lf‘u” for plane strain
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E  for plane stress

®  Equivalence of the strain energy release rate and SIF approach
®  Mixed mode: G is scalar => mode contributions are additive

®  Assumption: self-similar crack growth!!!

Self-similar crack growth: planar crack remains planar (da same
direction asa )
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