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8-13. A 22-ft column consists of four steel angles laced together. The cross-section is shown in the 

figure. The column is pin connected at both ends. Each of these angles has an area of 
23.5 inA   ,   

and moments of inertia of   42.5 inx yI I   . If an axial load   2
5 4~ 3.2 10 , 4 10 lbP N     is 

applied to the column, and the modulus of elasticity follows   2
6 6~ 29 10 , 2 10 psiE N    , 

determine the distribution of the critical axial buckling load. Also, determine the probability of 

buckling. Assume that E and P are independent.   

 

 

Solution: 

Section properties of the column 

 2 4

_ _ 4 2.5 3.5 (6.5 / 2) 157.88 inx col y colI I       

The critical axial buckling load is given by 
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,      where 1K  . 

 

Since   2
6 6~ 29 10 , 2 10 psiE N    , we have 

   50.0224 6.48 10 lb
crP E         
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   40.0224 4.47 10 lb
crP E         

Thus, the critical axial buckling load follows   2
5 4~ 6.48 10 , 4.47 10 lbcrP N    .                      Ans. 

Set crY P P  , then 2~ ( , )Y YY N   , where 

53.28 10 lb
crY P P        

2 2 2 2 46 10 lb
cr crY P P P P            

 

Thus, the probability of failure is 

   8Pr ( 0) 5.4729 2.2136 10Y
f

Y

p Y



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 
                    Ans. 

 

 

 

 

 

 

 

 

 

 

 

 


