
 

 

Clarkson University 
ES 222, Strength of Materials 

Spring 2003, Exam III 
Formula Sheet 

 
 
Shear and Bending Moment Diagrams 
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Bending Stress 
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Coordinates of the Centroid:  i ii

ii

x A
x

A
=∑
∑

   i ii

ii

y A
y

A
=∑
∑

 

 
 
Parallel Axis Theorem:  2

'x xI I Ad= +  , where d is the distance from the x–axis to the x’–axis 
 
 
Shear Stress in Beams 
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Stress Transformation 
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Principal planes: 
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Planes of maximum in-plane shear stress: tan 2
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Corresponding normal stress:  '
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Thin Walled Pressure Vessels 
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