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Westergaard's stress function

Recall method of complex variables
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First consider the Ide anti planeshear problem which can be

formulated as
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It is convenient to introduce stress function 4 such that
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Will show properties of Z later Let'sfinalize ZI ZI first



For plane stress strain problems thegoverning equation is biharmonic
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where0121 412 are complex potentials

You should be able to show 2m u o 10 z ZJE YI
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Consider cracks on the x axis with symmetric loading such that
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Since Zp iz is an analytic function we can always take Y z z iz

and we assure that equations of elasticity are satisfied However the

solutions these functions generate only satisfy a limited set of boundary

conditions In particular they have
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Define Mode I Westergaard stress function as ZI z 20 Z
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Take 20 2 zp z Y z Again 4 z is analytic i e equations of elasticity

are satisfied

Define the mode I Westergaard stressfunction as Z 220 z
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Useful forcracks on the x axis in infinite 2D space with III type loading


















