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Lecture 10A. Beam element - examples

Finite element method
(FEM1)
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Example: A beam hanging on a rope and supported by two springs.

Build a FEM model.
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Equivalent forces for constant transversal load:
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Element stiffness matrices:
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Global stiffness matrix:
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System of equations:

System 
of equations 
to be solved:



7

Example: Cantilever beam with a hinge.

Build a FEM model (use 2 elements).
Find reactions and internal forces. Check equilibrium conditions.
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Nodal parameters:
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Loads and reactions:
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Stiffness matrices:
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Global stiffness matrix:
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Boundary conditions:



13



14



15



16

Unknown nodal parameters:
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Reactions:
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Reactions
(continued):
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Equilibrium check:
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Element solution:

Deflection in element 1:
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Bending moment in element 1:

Shear force in element 1:
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Deflection in element 2:
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Bending moment in element 2:

Shear force in element 2:
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Deformation and internal forces:
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