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2-2.  Truss ABC shown is subjected to two independent random forces 1P  and 2P , that follow a 

distribution of  2(400, 35 ) kNN   . The span is 4 mL   . Each member has the cross-sectional area 

24000 mmA    and modulus of elasticity 200 GPaE   . Determine the probability that the 

displacement of joint B is greater than 1.8 mm. 

 

 

Solution 

 

(a) Find the displacement of joint B in the x direction 
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Methods of joints: 
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sin 30
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F  ,      2 1cot 30 0.866 0.5ACx AyF F P P    

Since Ax AB ACxF F F  . We have  1 2 1 1 2(0.866 0.5 ) 1.5 0.866AB Ax ACxF F F P P P P P       . 

The elongation of AB is equal to B  (the displacement of joint B) in the x direction; then 
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Since 2( , )
B BB N     , 3

1 2 400 10P P P      , 3

1 2 35 10P P P      , we have 
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1 20.75 10 0.433 10 0.317 10 1.268 10
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1(0.75 10 ) (0.433 10 ) 0.6124 10 2.1434 10
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                                                                               1 2.482 1 0.9935 0.0065                    Ans. 


