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PRINCIPAL STRESSES AND STRAINS 

AND 

THEORIES OF FAILURE



Example 7, P. 49: A piece of material is subjected to three

perpendicular tensile stresses and the strains in the three

directions are in the ratio 3:4:5. If Poisson’s ratio is 0.286,

find the ratio of the stresses, and their values if the greatest

is 60 MPa. (U. L.)







Example 9, P. 55: The principal stresses at a point in an

elastic material are 60 MPa tensile, 20 MPa tensile and 50

MPa compressive. Calculate the volumetric strain and the

resilience. E = 100 GPa; ν = 0.35.





Resilience = Strain Energy = U = work done per unit volume.



Example 10, P. 60: If the principal stresses at a point in

an elastic material are 2f tensile, f tensile and
1

2
f

compressive, calculate the value of f at failure according

to the five different theories.

The elastic limit in simple tension is 200 MPa and

Poisson’s ratio = 0.3.









Example 11, P. 61: The load on a bolt consists of an axial

pull of 10 kN together with a transverse shear force of 5 kN.

Estimate the diameter of the bolt required according to the:

1. Maximum principal stress theory,

2. Maximum shear stress theory,

3. Strain energy theory and

4. Shear strain energy theory.

Elastic limit in tension is 270 MPa, and a factor of safety of

3 is to be applied. Poisson’s ratio = 0.3.











The largest diameter is 14.2 mm given by the 
Maximum Shear Stress Theory. This diameter value 
is chosen in the absence of any other factors to 
consider because it guards against failure by all the 
other theories. 



ASSIGNMENT PROBLEMS

Due After One (1) Week.

From the Problems from the Tutorial Assignment Sheet:

1. 3D Stresses and Strains: Problems 1 and 4

2. Theories of Failure: Problems 9 and 11




