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Lecture 10C. Frames - examples

Finite element method
(FEM1)
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Example: Build a 2D FEM model of the frame. Determine nodal displacements,

stresses, internal forces and reactions. Check equilibrium conditions.
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Nodal parameters:
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Loads and reactions:
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Stiffness matrices of element 1:
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Transformation matrix of element 1:
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Extended transformation matrix of element 1:
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Stiffness matrices of element 2:
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Transformation matrix of element 2:
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Extended transformation matrix of element 2:
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Extended transformation matrix of element 3:
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Global Stiffness Matrix:

System of equations:



13

Nodal displacements:
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Reactions:



15

Displacements of element 1 in the local coordinate system:
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Internal stresses and forces in element 1:

Tension in elment 1:
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Internal forces in element 1 due to bending:
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-

Internal forces and stresses in element 1 (resultant)
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Internal stresses and forces in element 2:
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Internal stresses and forces in element 2:

Tension in element 2:
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Internal forces in element 2 due to bending:
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Internal forces and stresses in element 2 (resultant)
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Internal stresses and forces in element 3:

Tension in element 3:
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Internal forces in element 3 due to bending:
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Equilibrium:
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