
Finite element method
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Lecture 2C. Spring type element
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Local spring stiffness matrix

𝑞 𝑒 =
𝑢1
𝑢2 𝑒2 × 1

vector of nodal
parameters:

u

F

𝐹 = 𝑘 ∙ ∆𝑢 = k∙ 𝑢2 − 𝑢1elastic energy of the element:

element stiffness matrix:
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Example: Build a FEM model. Find the elastic strain energy and potential load 
energy. Calculate the displacements and reaction

F

FE model:

spring

ring

acceleration

support

cylinder

No friction

(Weightless springs)

finite 
elements

nodes

No load at node 3
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Local notation
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Global stiffness matrix

Elastic strain Energy:
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Solution:

Reaction: 
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