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Instead of applying a known load at the end points, we pull it with specified displacement
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For displacement-control loading, even if R is constant (e.g. plane strain condition), G' < R' so the crack does not grow in an unstable 
manner. We need to keep increasing      to have a continued crack growth.

Solving elastodynamic / elastostatic problem:

Displacement-based approach1.
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Today, we cover a method that we first compute stress, then strain, and finally displacement.
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Is it too good to be true  that we don't need to solve a PDE?
Are there any potential problems?
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The problem is that we have 3 equations and only 2 unknowns. That's not we cannot always solve for u
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3D compatibility equations:

2D (I just derived them)

Strains are obtained from stresses by using the inverse of stiffness matrix (compliance matrix) and stresses are obtained from the 
Airy stress function
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Although the PDE of stress function is more difficult there are a lot of biharmonic functions available
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Why real and imaginary parts of a complex function are harmonic?

   ME524 Page 10    



We were looking for a bi-harmonic function  =>

We were looking for Airy stress function satisfying

Obviously if a function is harmonic

The real and imaginary parts of a complex function are both also bi-harmonic functions

Use for us:

Real and imaginary parts of a complex function satisfy

Then it is automatically a bi-harmonic funciton
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