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7-3.  A box with a weight of ~ NW N    is placed in the center of a T-shape beam as 

shown in the figure. The ends support only vertical forces.  If the allowable bending stress of the 

beam is 2~ (27, 2 ) MPaaS N   and the allowable shear stress is 2~ (0.4, ) Paa N   , determine 

the probabilities of failure of the beam caused by excessive bending stress and shear stress. Assume 

, ,a aW S   are independent.  

 

 

 

Solution: 

The neutral axis can be calculated by 
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Maximum moment develops at the center of the beam: 
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Thus, the maximum bending stress is 
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Set 1 maxaY S S  , then 
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The probability of failure of the beam caused by excessive bending stress is 
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                          Ans. 

(2)  The maximum shear stress can be calculated by 
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Set 2 maxaY    , then 
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The probability of failure of the beam caused by excessive shear stress is 

 2 2 2

2 2 2

2 4

2 2Pr ( 0) Pr 3.36 3.9 10
Y Y Y

f

Y Y Y

Y
p Y

  

  


     

              
   
   

                      Ans. 


