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Plane stress (thin plates, shells)
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Plane strain (infinitely long pipe, prism and roller )
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Axisymmetry (rotating disc)
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Constraints for a 2D plate loaded by forces being in equilibrium
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CST finite element (2D, 3-node triangle)

ଵ ଵ

ଶ ଶ

ଷ ଷ

ଵ

ଶ

ଶ

ଷ

ଷ



d   
𝛺

ଵ

ଷ

ଵ
ଶ



= ଵ

ଶ ଵ ଶ ଷ

ଵ ଶ ଷ

= ௫మ௬యି௫య௬మା௫య௬భି௫భ௬యା௫భ௬మି௫మ௬భ

ଶ

ଵ= ଵ

ଶ ଶ ଷ

ଶ ଷ

; ଶ = ଵ

ଶ ଵ ଷ

ଵ ଷ

; ଷ = ଵ ଶ

ଵ ଶ

 = ଵ ଶ ଷ

= 3      ;  = 2  =  = 6



7

Shape functions of the CST element
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Isoparametric mapping in the CST element
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Strain-displacement matrix of the CST element
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Elastic strain energy in the CST element. Local stiffness matrix


ଵ

ଶ
d 

ଵ

ଶ
d   ଵ

ଶ 
்

  

  

𝛺  1 × 3  3 × 1                                  1 × 3  3 × 1  𝛺                                    1 × 6      6 × 3      3 × 3    3 × 6    6 × 1

= 
3 × 1          3 × 6   6 × 1  

3 × 1           3 × 3    3 × 1

= 

= 
்

1 × 3          1 × 6     6 × 3

  
்

6 × 6                                  6 × 3     3 × 3    3 × 6

ଵ ଵ

ଶ ଶ

ଷ ଷ
 ,



11

Potential energy of loading in the CST element
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Components of equivalent load vector in the CST element
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Equivalent load vector in the CST element
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Results in the CST element
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