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Lecture 8A. 3D Truss Bar Finite Element

Finite element method
(FEM1)
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3D Truss Bar Finite Element

Global vector of nodal parameters

Displacement of node 1

Local vector 
of nodal 
parameters
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Displacement of node 1

Displacements of node 1 and 2
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Vector of nodal displacements of a truss element

Transformation matrix
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Global stiffness matrix of a truss element:

Elastic strain energy of a truss element:

where:
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Example Build a finite element model of a 3D truss.
Find nodal displacements, stress, internal forces and reactions
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FE Model
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Stiffness matrix of element 1
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Stiffness matrix of element 2



10

Stiffness matrix of element 3
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Global stiffness matrix of the truss model
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Boundary conditions:

Global stiffness matrix:

Global Load Vector:
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System of equations:
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Reactions:
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Forces in equilibrium:
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Element 1 solution:

Compression (possible buckling?)
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Euler force in element 1:

Safety factor:
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Element 2 solution:
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Element 3 solution:
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Comparison of calculation results with those obtained in the ANSYS program
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Modification of the model in ANSYS
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Expanding the model in ANSYS
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Expanding the model in ANSYS
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Stretching an extended model in ANSYS
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Twisting an extended model in ANSYS
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