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Continuation of the same problem from the last tim
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We want to derive this equation.

Solution approach will be stress (Airy) function.
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Typical approach for solving elastodynamics (statics)
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2D (plane stress)

p = pv
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Displacement approach
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We can go in the other direction using the stress (Airy) function approach.

Stress function approach

What are Airy stress function approach?

Use of stress function =
Balance of linear momentum is automatically satisfied (no body force, static)
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1. Choose /

2. Compute stresses from (2)
3. Compute strains from
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4. Compute displacement by integrating strain
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Maybe not so fast, ...
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In 2D the problem is that we have 3 equations and 2 unknowns (ul, and u2). This cannot always be solved!

If we satisfy the following compatibility conditions, then we can integrate strain to derive displacement:

Can we always obtain u by integration? No

3 displacements (unknowns)
6 strains (equations)

Need to satisfy strain Ug:’;‘;- , 5}2-?1_; f)j-:jk “2551 —0
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In 2D this is equivalent to only 1 equation:
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- A function for which the Laplacian is zero is called Harmonic.
- A function for which * is satisfied is called biharmonic.

Any harmonic function is also biharmonic function but obviously not the other way around.

Compare the displacement and stress approaches:
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The good thing is that there are a lot already existing harmonic functions
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e Any biharmonic solution can be expressed by
Kolonov-Muskhelishvili complex potentials, ¢, x:

P (1, 22) = Re[ x]
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