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2D-Elements; linear11
4-node, 2D-Element4 node, 2D Element
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2D-Elements; linear11
Stiffness matrixLinear Analysis

Linear Stress-strain 
matrix C (plane stress)

Strain-displacement 
matrix B (plane stress)matrix C (plane stress) matrix B (plane stress)

??
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2D-Elements; linear11
Strains & displacements

Displacements
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2D-Elements; linear11
Interpolation 

functions hu ct o s

Transformation - the Jacobian J
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2D-Elements; linear11
Strain-displacement matrix B

4 node Element
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2D-Elements; linear11
Strain-displacement matrix B
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General Equations, nonlinear22
Nonlinear, static Matrix Equations 

Material nonlinear only

Total Lagrange formulationg g

Updated Lagrange formulation

Matrices in Total Lagrange formulation
Stiffness Matrix – linear part

Stiffness Matrix nonlinear partStiffness Matrix – nonlinear part

Vector of nodal point forces
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2D-Elements, nonlinear33

DeformationsLocal coordinates
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2D-Elements, nonlinear33
Required Derivatives

Method of Finite Elements II Page 11



2D-Elements, nonlinear33
Transformation – the Jacobian Matrix

Chain rule with

Inverse Jacobian MatrixInverse Jacobian Matrix
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2D-Elements, nonlinear33
Helpful table 6.5Helpful table 6.5

axisymmetricaxisymmetric

axisymmetric
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2D-Elements, nonlinear33
Helpful table 6.5p 5

axisymmetric
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3D-Elements, nonlinear44
Extension to 3DExtension to 3D

Table 6.6 …
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Example 6.1855
Example 6 18 p 554Example 6.18 p. 554
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