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MOHR’S Circle For Plane Stress 

 

The transformation equations for plane stress can be represented in graphical form by a plot known as Mohr’s 

circle. It is so named in honor of the German Professor in civil engineering Otto Christian Mohr (1835-1918), 

who in 1895 suggested its use in the stress analysis. 

In this section, we will show how to apply the equations for plane-stress transformation using a graphical 

procedure that is often convenient to use and easy to remember. 

If we write the earlier mentioned equations:                  

 

 

 

 

                                                                        in the form: 

 

then the parameter θ can be eliminated by squaring each equation and adding them together. The result is: 

 

 

 

 

Since σx, σy, Ƭxy are known constants, then the above equation can be written in a more compact form as: 

 

 

 

 

                                                    or 

If we establish coordinate axes, σ positive to the right and Ƭ positive downward, and then plot the above 

equation, it will be seen that this equation represents a circle having a radius R and center on the s axis at 

point C (σ avg, 0) 
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Mohr’s circle can be plotted from in either of two forms. In the first form of Mohr’s circle, we plot the normal 

stress σx1 positive to the right and the shear stress Ƭx1y1 positive downward. The advantage of plotting 

shear stresses positive downward is that the angle 2θ on Mohr’s circle will be positive when 

counterclockwise, which agrees with the positive direction of 2θ in the derivation of the transformation 

equations. 

In the second form of Mohr’s circle, Ƭx1y1 is plotted positive upward but the angle 2θ is now positive 

clockwise which is opposite to its usual positive direction. Both forms of Mohr’s circle are mathematically 

correct, and either one can be used. However, it is easier to visualize the orientation of the stress element if 

the positive direction of the angle 2θ is the same in Mohr’s circle as it is for the element itself. Furthermore, 

a counterclockwise rotation agrees with the customary right-hand rule for rotation. Therefore, we will choose 

the first form of Mohr’s circle in which positive shear stress is plotted downward and a positive angle 2θ is 

plotted counterclockwise. 
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Construction of Mohr’s circle of stress: 

With σx, σy, and Ƭxy known, the procedure for constructing Mohr’s circle is as follows: 

1. Draw a set of coordinate axes with σx1 (positive to the right) and Ƭx1y1 as ordinate (positive 

downward). 

2. Locate the center C of the circle at the point having coordinates σx1= σ avg. and Ƭx1y1=0. 

3. Locate point A, representing the stress conditions on the x face of the element, by plotting its 

coordinates σx1= σx and Ƭx1y1= Ƭxy. Note that point A on the circle corresponds to θ=0. Also, note that 

the x face of the element is labeled “A” to show its correspondence with point A on the circle. 

4. Locate point B, representing the stress conditions on the y face of the element, by plotting its 

coordinates σx1= σy and Ƭx1y1= -Ƭxy. Note that point B on the circle corresponds to θ=90°. In addition, 

the y face of the element is labeled “B” to show its correspondence with point B on the circle. 

5. Draw a line from point A to point B. This line is a diameter of the circle and passes through the center 

C. Points A and B, representing the stresses on planes at 90° to each other, are at opposite ends of the 

diameter (and therefore are 180° apart on the circle). 

6. Using point C as the center, draw Mohr’s circle through points A and B. The circle drawn in this manner 

has radius R. 

Then, from the geometry of the figure, we obtain the following expressions for the coordinates of point D: 
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EXAMPLE 3-7 

Using Mohr’s circle, determine the stresses acting on an element inclined at an angle θ=30°. 

Solution: 
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EXAMPLE 3-8 

Using Mohr’s circle, determine the following quantities: 

(a) The stresses acting on an element inclined at an angle θ=40° 

(b) The principal stresses 

(c) The maximum shear stresses. 

 (Show all results on sketches of properly oriented elements). 

Solution: 
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EXAMPLE 3-9 

Using Mohr’s circle, determine: 

 (a) The stresses acting on an element oriented at an angle θ=-30° from the x axis 

(minus means clockwise). 

 (b) The maximum shear stresses and associated normal stresses. 

Show all results on sketches of properly oriented elements. 

Solution: 
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EXAMPLE 3-10 

Using Mohr’s circle, determine: 

 (a) The stresses acting on an element oriented at a counterclockwise angle   

θ=22.5° from the x axis. 

 (b)  The maximum shear stresses and associated normal stresses. 

Show all results on sketches of properly oriented elements. 

Solution: 
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EXAMPLE 3-11 

Using Mohr’s circle, determine: 

 (a) The stresses acting on an element oriented at a counterclockwise angle θ=20° 

from the x axis. 

 (b) The principal  stresses. 

Show all results on sketches of properly oriented elements. 

Solution: 
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EXAMPLE 3-12 

Using Mohr’s circle, determine the stresses acting on an element oriented at an 

angle θ from the x axis. Show these stresses on a sketch of an element oriented at 

the angle θ.   (                                                                                ) 

 Solution: 
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H.W 

Using Mohr’s circle, determine the stresses acting on an element oriented at an angle θ from the x axis. 

Show these stresses on a sketch of an element oriented at the angle θ. 
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