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2 Challenge the future 

Learning Objectives 

• State and Derive the principle of virtual work for a particle 
 

• Understand the nature of internal constraint forces 
• Virtual work of internal constraint forces is zero 
• Virtual work of internal forces in deformable bodies not zero 

 
• Derive and Understand the principle of virtual work for 

deformable bodies 



3 Challenge the future 

Summary 

• Virtual displacements 

• Arbitrary 

• Infinitesimally small 

• Compatible with constraints (e.g., zero at supports)\ 

• For deformable bodies virtual displacements are functions  of 
position. They change from one particle to another 

• We require them to be smooth (i.e., sufficiently differentaible) 

• Virtual work is the work done by all forces (external and internal) on 
virtual displacements  

• A body is in equilibrium if and only if virtual work is zero 



4 Challenge the future 

 
• Stress and Strain can be  

written as two 2D arrays. 
• Not physical vectors 
• Stress and Strain are  

tensors 
 
• Principle of virtual work 

 
 
 
 
 

Statement of PVW 
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