
69. A welded steel tube is in torsion . The tube is thin-wall and is of round section with a diameter of 

𝑑 = 40  mm . It has a a thickness of  𝑡 = 8  mm  and a length of 𝑙~𝑁(800, 0.12)  mm . The shear 

modulus is 𝐺 = 80   GPa. If the allowable shear stress is 𝜏𝑎~𝑁(50, 5
2)  MPa, estimate the mean and 

standard deviation of the angle of twist using the First Order Second Moment Method. Note that 𝑙 and 

𝜏𝑎 are independent. 

 

Solution 

According to the theory of closed thin-walled tube, the shear stress is  

𝜏 =
𝑇

2𝐴𝑚𝑡
 

Where 𝐴𝑚 is the area enclosed by section median line and is given by 
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The allowable torque is given by 

𝑇 = 2𝜏𝑎𝐴𝑚𝑡 

Thus the angular twist per unit of length is  
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where 𝐿𝑚 = 𝜋(𝑑 − 𝑡) is the section median line. 

So the angle of twist can be obtained by 
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Let 
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where 𝐗=(𝜏𝑎, 𝑙). 

Using FOSM, we have 
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Ans. 

 


