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TRIAXIAL DEFORMATION

BIAXIAL DEFORMATION

Relationship Between E, G, and ν 



Bulk Modulus of Elasticity or Modulus of Volume 

Expansion, K 

� The bulk modulus of elasticity K is a measure of a resistance 
of a material to change in volume without change in shape 
or form. It is given as: 

� Where V is the volume and ΔV is change in volume. The 
ratio ΔV / V is called volumetric strain and can be expressed 
as 



� Problem 205 A uniform bar of length L, cross-sectional area A, and unit 
mass ρ is suspended vertically from one end. Show that its total 
elongation is δ = ρgL2 / 2E. If the total mass of the bar is M, show also 
that δ = MgL/2AE. 



� Problem 222 A solid cylinder of diameter d carries an 
axial load P. Show that its change in diameter is 4Pν / 
πEd. 



� Problem 226 A 2-in.-diameter steel tube with a wall thickness of 0.05 inch 
just fits in a rigid hole. Find the tangential stress if an axial compressive 
load of 3140 lb is applied. Assume ν = 0.30 and neglect the possibility of 
buckling. 



� Problem 228 A 6-in.-long bronze tube, with closed ends, is 3 in. in 
diameter with a wall thickness of 0.10 in. With no internal pressure, the 
tube just fits between two rigid end walls. Calculate the longitudinal 
and tangential stresses for an internal pressure of 6000 psi. Assume ν = 
1/3 and E = 12 × 106 psi. 
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Stress strain diagram of material 



Hook's Law
� In most of the material, the stress strain relationship is 

linear i.e. Increase in stress leads to proportionate increase 
in the strain:  

� E represents Young’s Modulus. For steel E is give as 








