
CEE212 – Structural and Solid Mechanics 
Winter Semester 2014-2015 

Homework #8 
(Due April 13, 2015) 

 
Stress Transformations 

 
Problem 1: A T-shaped flexural member as shown is subjected to an internal axial force of 2,200 lb, an 
internal shear force of 1,600 lb, and an internal bending moment of 4,000 lb-ft. Determine the normal 
and shear stresses at point H, which is located 1.5 in. below the top surface of the tee shape. Show these 
stresses on a plane stress element. 

               

 
 

 
 
Problem 2:  A hollow structural steel flexural 
member (see figure to the right) is subjected to 
the load shown. Determine the normal and 
shear stresses at points H and K. Show these 
stresses on a stress element for each point.  
 
  

 
 
Problem 3:  A machine component 
is subjected to a load of 4,700 N. 
Determine the normal and shear 
stresses acting at point H, as shown. 
Show these stresses on a stress 
element. 
  

 



 
 
Problem 4:  The stresses shown in the figure act at a 
point on the free surface of a machine component. 
Determine the normal stresses σx and σy and the 
shear stress τxy at the point.  

 
  

 
 

 
Problem 5:  At a point on the free surface of a stressed body, 
the normal stresses are 20 ksi (T) on a vertical plane and 30 
ksi (C) on a horizontal plane. An unknown negative shear 
stress exists on the vertical plane. The absolute maximum 
shear stress at the point has a magnitude of 32 ksi. Determine 
the principal stresses and the shear stress on the vertical plane 
at the point.  

 
 
 

 

        

 
Problem 6: Consider a point in a structural member that is 
subjected to plane stress. Normal and shear stresses acting on 
horizontal and vertical planes at the point are shown. 

a) Draw Mohr’s circle for this state of stress.  
b) Determine the principal stresses and the maximum in-

plane shear stress acting at the point using Mohr’s circle. 
c) Show these stresses on an appropriate sketch. 

 
  

 
Problem 7:  Consider a point in a structural member that 
is subjected to plane stress. Normal and shear stresses 
acting on horizontal and vertical planes at the point are 
shown: 

(a) Draw Mohr’s circle for this state of stress.  
(b) Determine the principal stresses and the maximum 

in-plane shear stress acting at the point. Show 
these stresses on an appropriate sketch.  

(c) Determine the normal and shear stresses on the 
indicated plane and show these stresses on a 
sketch.  

(d) Determine the absolute maximum shear stress at 
the point.  

  

 

 


