
 

MECH 2040 Solid Mechanics I – Assignment 6 Due on March 29, 2023 

Question 1 (25 pts) 

For the given state of stress, determine the normal and shearing stresses exerted on the oblique 
face of the shaded triangular element shown. Use a method of analysis based on the equilibrium 
of that element. 

 

 
Question 2 (25 pts) 

A steel pipe of 300-mm outer diameter is fabricated from 8-mm thick plate by welding along a 

helix that forms an angle of 20° with a plane perpendicular to the axis of the pipe. Knowing 

that a 250-kN axial force P and a 12-kN·m torque T, each directed as shown, are applied to the 

pipe, determine the normal and in-plane shearing stresses in directions, respectively, normal 

and tangential to the weld. 
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Question 2
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Question 3 (25 pts) 

Determine the principal planes and the principal stresses for the state of plane stress resulting 

from the superposition of the two states of stress shown.  

 

 

 

Question 4 (25 pts) 

For the state of stress shown, it is known that the normal and shearing stresses are directed as 

shown and that σx = 14 MPa, σy = 9 MPa, and σmin = 5 MPa. Determine (a) the orientation of 

the principal planes, (b) the principal stress σmax, (c) the maximum in-plane shearing stress.  
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Question 4
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