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5-4.  A shear force  2~ 120, 20 kNV N   is applied to a square beam with the cross section as 

shown. If the allowable shear stress is  2~ 8, 0.6 MPaa N  , determine the probability of failure 

of the beam. Assume that 
a  and V  are independent.                

 

 

 

Solution: 

The moment of inertia of the cross-section about the neutral axis is 

3 3 4 31 1
(0.3)(0.3 ) (0.18)(0.18 ) 5.875 10 m

12 12
I       

Then, we have 
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max ' ' 0.12(0.18)(0.06) 2(0.075)(0.15)(0.06) 0.001296 0.00135 mQ y A         

Applying the shear formula, 

max
max 4(5.875 10 )(0.12)

VQ
V V

I t







    

 
 

Set maxaY    , then 2~ ( , )Y YY N   , where 

300 mm 

V 

300 mm 

60 mm 60 mm 

60 mm 

60 mm 
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max

6 337.53 8 10 37.53(120 10 ) 3.496 MPa
a aY V                 

max

2 2 2 2 2 6 2 2 3 2(37.53) (0.6 10 ) (37.53) (20 10 ) 0.96 Pa
a aY V                 

Thus, the probability of failure of the beam is 

  4Pr ( 0) Pr 3.638 1.37 10Y Y Y
f

Y Y Y
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p Y

  

  

     
              

   
            Ans. 

 

 

 

 

 

 

 

 


