
EWCE-211
Concept of Strain

Dr. Md Saiful Islam



Concept of Strain

• When a deformable body is subjected to stresses, it experiences 
deformations and distortions. The term deformations refers to the 
geometric changes that take place in the dimensions (extensions 
or contractions) of the body, while the term distortions represents 
geometric changes in its shape. 

• Any line element in a stressed body is said to undergo deformation 
if its length increases or decreases. The term average strain of a 
line element is used to signify its unit deformation. This unit 
deformation is known as linear or normal strain and denoted by 
the symbol 





• Denoting the normal strain by ɛ (Greek letter epsilon), we write

• Plotting the stress against the strain we obtain a 
curve that is characteristic of the properties of the material and does 
not depend upon the dimensions of the particular specimen used. This 
curve is called a stress-strain diagram.





Stress-Strain Test



Stress-Strain Diagram: Ductile Materials







Elastic vs. Plastic Behavior

















STATICALLY INDETERMINATE PROBLEMS







Reaction at A =900kN

Axial Force Diagram
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Isotropic, Orthropic and Anisotropic Materials

Wood is Orthotropic – properties 
being directionally dependent





MULTIAXIAL LOADING; GENERALIZED
HOOKE’S LAW




















