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Figure- 3: Physical meaning of shear strength.



• It is common to use total stress parameters in this equation.

• For certain loading cases, the effective stress parameters may be 
more appropriate ie long term slowly applied loading.
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Mohr’s Circle:

• Mohr's circle, invented by Christian Otto Mohr, is a 
two-dimensional graphical representation of general stresses at a 
point.



• Mohr's circle is a graphical depiction of two dimensional stress 
states.

•  In soil mechanics, Mohr's circles are used to visualize relationships 
between normal and shear stresses, and to estimate the maximum 
stresses, based on three or more soil samples extracted from a site.

 

 

 





Major and Minor Principal Stresses

• A three-dimensional stress system is applied to a soil mass. The 
stresses in the third direction, on the other hand, are irrelevant.

• There are three planes on which the shear stresses are zero at 
any point in a stressed body. 

• Stress system is reduced to a two-dimensional model. So there are 
mainly two planes on which shear stresses are zero. They are 
mainly mentioned as principal planes.

• Compressive stresses on the principal planes are at their 
highest or lowest levels.  
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Question: Describe the potential failure modes, where the footing, when 
loaded to produce maximum  bearing pressure.
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• Figure 1, assume a width of a strip footing B.

• When the foundation pushes in to the ground, stress block 1 to the 
left of vertical line OY has principle stresses as shown.

• Push of foundation into the ground, however, displaces the soil on 
the right side of the line OY laterally.

• Resulting in the major principle stress on block 2 being horizontal 
as shown.
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Thank you


