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

HTTW\TTL' Faculty of Power and Aeronautical Engineering

Finite element method
(FEM1)

Lecture 10B. 2D frame element

05.2025




Examples of frame structures
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Frame construction of the hall

Engine bed

Bicycle frame




2D frame element in local coordinate system — local stiffness matrix
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2D frame element in global coordinate system — local and global nodal parameters

Local vector of nodal parameters:
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Global vector of nodal parameters:
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Transformation of degrees of freedom from global to local coordinate system
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Uy - cosa+vy-sina =c-uy +s-vq

—Uq - Sina + v, -cosa = —s-uq +c-vyq
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2D frame element in global coordinate system — transformation matrix
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Local vector of
nodal parameters:

Global vector of
nodal parameters:
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2D frame element in global coordinate system
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Elastic strain energy of an element:
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Element stiffness matrix:

U, =§ngJe[kg]e{q9}e’

k| =TT [k].[7]




Global 2D frame element stiffness matrix

ko], =[1,] [KL[T]
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