
Hydrostatic stress tensor 
 
Objective: To learn how to find the hydrostatic stress tensor at a given point. 

Suppose at a point stress tensor 𝜎 =  [

𝜎𝑥 𝜏𝑥𝑦 𝜏𝑥𝑧

𝜏𝑥𝑦 𝜎𝑦 𝜏𝑦𝑧

𝜏𝑥𝑧 𝜏𝑦𝑧 𝜎𝑧

] 

Evaluate �̅� =  
𝜎𝑥+𝜎𝑦+𝜎𝑧
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Hydrostatic stress tensor 

𝜎𝐻𝑦𝑑 =  [
�̅� 0 0
0 �̅� 0
0 0 �̅�

] 

o Physical significance of hydrostatic stress tensor:  

Hydrostatic stress tensor is responsible for volumetric change in infinitesimal at point P. It doesn’t change 

with stress transformation. 

 


