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Second example with an exact solution

The geometry and the loading are best expressed in the polar 
coordinate system, so it's easiest to solve the problem in the 
polar coordinate system
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Eventually, F(   ), can be written as a linear combination of 
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In your HW or midterm you'll solve these equations and see how the solution becomes less singular as the notch angle (gamma) 
increase and eventually the singularity disappears at different notch opening angle for mode I and II.

How about a sharp crack example:

Not all of these solutions are valid from an energy perspective
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These terms are the leading stress solutions around the crack tip for modes I and II.-

The higher order terms (sqrt(r),  r sqrt(r) , …) are negligible compared to -

We notice that get the same exact solution form around the crack tip as with the -

other approach

Why asymptotic solutions are useful?

Around the crack tip, all configurations have the same asymptotic expansions for stress, strain, displacements, … expressed in terms of stress 
intensity factors
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Displacement fields

Asymptotic mode I displacement solution
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