
 

 

Example 18.1 
Determine the critical load Pcr  of a steel pipe column that has a length of L with having a 
tubular cross section of inner radius  ri  and thickness t. The material has a Young’s 

modulus of E and yield strength of  σY . Use pinned-fixed boundary conditions. 
 
SOLUTION 
Calculate parameters: 
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Leff = "effective length" of column = 0.7L pinned − fixed column( )   

 
Therefore: 
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Compare and choose: 

• If 
  
Leff / r > Leff / r( )c , then the Euler theory applies: Pcr = π
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• If 
  
Leff / r < Leff / r( )c , then the Johnson theory applies:    
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