
18. A truss undergoes a force 𝑃~𝑁(20, 22)  kN. The diamter of rod BC is 𝑑 = 0.2  m. If the yield stress 

of rod BC is 𝑆𝑦~𝑁(10, 22)  MPa, and 𝑃 and 𝑆𝑦 are independent, determine the probability of failure 

using the First Order Second Moment Method. 

 

Solution 

Consider the force equilibrium of rod AB and rod AC as shown in the figure below

 

According to the force equilibrium along with 𝑥 axis,   

−𝑅𝐶cos60° + 𝑃 = 0 

Then 
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𝑅𝐶 =
𝑃

cos60°
= 2𝑃 

Thus the compressible stress applied to rod BC is 
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= 63.66𝑃 

The limit-state function is actual stress subtracted from the yield strength. Failure occurs when 𝑌 < 0. 

𝑌 = 𝑔(X) = 𝑆𝑦 − 63.66𝑃 = 𝑆𝑦 − 63.66𝑃 

where 𝐗=(𝑆𝑦, 𝑃). 

Using FOSM, we have 

𝜇𝑌 = 𝑔(𝛍𝐗) = 𝜇𝑆𝑦
− 63.66𝜇𝑃 = 10(106) − 63.66(20)(103) = 8.727(106)  Pa 
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= √((−1)𝜎𝑆𝑦
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+ (63.66𝜎𝑃)2                        

= √((−1)(2)(106))2 + (63.66(2)(103))2 

= 2.004(106)  Pa                                                

The probability of failure is then given by 

𝑝𝑓 = Φ (
−𝜇𝑌

𝜎𝑌
) = Φ (

−8.727(106)    

2.004(106)
) = 6.67(10−6)                                                Ans. 

 


