~/%2 Division of Strength of Materials and Structures <>
f

HTTW\TTL' Faculty of Power and Aeronautical Engineering

Finite element method
(FEM1)

Lecture 10A. Beam element - examples

05.2025




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:
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— No 2 (beam)

— No 3 (rod)

No 1 (beam)

No 4 (spring)

No 5 (spring)

System

of equations :
: to be solved: : 9




Example: Cantilever beam with a hinge.
Build a FEM model (use 2 elements).
Find reactions and internal forces. Check equilibrium conditions.

E=2-10° MPa
[4 = 1000 wm
LZ = S0 ymm

By, =1.443-10°mn’




Nodal parameters:
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Loads and reactions:

e, M4 = 5500N - ¢00mm = 0.55-106 Nmm
{‘ z'f MZ» = {000CN 100 wim = 4'106/\/"7114
e F = 2800N




Stiffness matrices:
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Global stiffness matrix:
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Boundary conditions:

=0, Qe=0, Ge= 0
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Unknown nodal parameters:
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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:
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Deflection in element 2:
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Bending moment in element 2:
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Deformation and internal forces:
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