




























































































































Combined stresses:  

The circle used in the preceding section to derive some of the basic formulas relating to the 

transformation of plane stress was first introduced by the German engineer Otto Mohr (1835–

1918) and is known as Mohr’s circle for plane stress. This method is based on simple geometric 

considerations and does not require the use of specialized formulas. While originally designed 

for graphical solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Example1: For the state of plane stress already considered as 

shown in figure, (a) Construct Mohr’s circle, (b) Determine the 

principal stresses, (c) Determine the maximum shearing stress and 

the corresponding normal stress. 

 

Solution:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example2: single horizontal force P of magnitude 150 lb 

is applied to end D of lever ABD. Knowing that portion 

AB of the lever has a diameter of 1.2 in., determine (a) 

the normal and shearing stresses on an element located at 

point H and having sides parallel to the x and y axes, (b) 

the principal planes and the principal stresses at point H. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Example3: A stress element has σx = 80 MPa and τxy = 50 MPa 

cw, as shown in Figure. Using Mohr’s circle, find the principal 

stresses and directions, and show these on a stress element 

correctly aligned with respect to the xy coordinates. Draw another 

stress element to show τ1 and τ2, find the corresponding normal 

stresses, and label the drawing completely. 

 

Solution:   



 

H.w:  

1. Determine the principal stress developed at point A on 

the cross section of the beam at section a–a. 

 

 

 

 

2. Determine the maximum in-plane shear stress developed 

at point A on the cross section of the beam at section a–a, 

which is located just to the left of the 60-kN force. Point A 

is just below the flange.  

 

 

 

 

 

 

3. Determine the equivalent state of stress if an element is oriented 

25° counterclockwise from the element shown.  

 

 

 

 

4.  Determine the principal stress, the maximum in-plane shear 

stress, and average normal stress. Specify the orientation of the 

element in each case.  


