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The problem with equation (1) is that it only applies to this particular 
problem that we solved

For example it does not apply to the problem below:

However, we still can use equation (1) to express stress field but ONLY in the neighborhood of 
a crack tip for ANY DOMAIN and CRACK GEOMETRY
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How do obtain asymptotic solution fields?
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How can we discuss "closeness" of a point P to the crack tip?

The point P has distance r = |   |  to the crack tip. This has the physical 
scale of a length.

To say that this distance is "small" we need to compare it with another 
length scale provided by this problem.

The other length scale in this problem is the crack length a

The point P is close to the crack tip IFF 
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Observations:

All the stress components are SINGULAR with 1/2 as the power of 
singularity

1.

What is the physical dimension of STRESS INTENSITY FACTOR K?
For this particular problem 

2.
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For this particular problem 

Physical dimension of K is always stress times square root of length

Why K is called stress intensity factor?3.
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How do obtain K for other problems and why these LOCAL 
(asymptotic) stress solutions apply to other geometries?

4.
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Example:

What are the expressions for 

So basically for any complex domain and crack geometry we can always 
write local stress fields only as functions of two unknowns (in-plane 
problems) KI and KII
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What is the stress solution along the crack direction?6.
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How do we get solutions for mode II?
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