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Lesson Outcomes

• At the end of this lesson, the student should 
be able to:

– Understand the use of stiffness equations for 3D 
stress analysis

– Develop the gradient matrix for 3D stress analysis



3D Stress Analysis Example

• Construct the 
gradient matrix for 
the tetrahedral 
solid element 
shown. The 
coordinates are in 
the units of 
centimetres and 
the modulus of 
elasticity of the 
material is 
110GPa. 



Solution



Solution (Continued)



Solution (Continued)



Solution (Continued)



Solution (Continued)
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