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Examples of trusses
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2D Truss Element

y & Local vector of nodal parameters: LQJe = qu, q2 Je

Global vector of nodal parameters:
ng Je = Lul’ vy, Uy, U, _Ie

Transformation of the node parameter vector:

g =U COSa+ v, Sinx (i=12)
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Example: 3-bar truss

Element 1 nodes 1 and 4 slope angle «, = f5, length I, = £ :
cosa,
Element 2 nodes 2 and 4 slope angle @, =0 length l, = Il :
cosa,
Element3 nodes3 and4 slopeangle @, =-f, length [, = Ia \
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Example: Build a 2D FEM model of a truss. Find nodal displacements,
stresses, internal forces and reactions.
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T E= 210° Mén

A= (oomm
() | =1000 mm

L, = 0.3362:407* wm
s = 5 41832-407% vm
V3 = =0.09206-40 nm
Ug = P 696840 wm
Vg = = 6.37065-40" wvm
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UX (AVG)

RSYS=0
PowerGraphics
EFACET=1
AVRES=Mat
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Reactions
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Internal stresses and forces
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Axial stresses [MPa]

bs = & (92-04)5 = 502 Hn
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PowerGraphics
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Examples of tasks
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Truss member finite element in 3D

> Global vector of nodal parameters

Global truss member stiffness matrix :

c; | ¢c | 6C | —C |-Cg, | —CcC,
cc, | ¢ | cC |-¢cc, | —C; |-C,C,

[k g] _EA[ ce, | ¢, c. |-cc, | —cc, | —C:
e I, | —¢; |—¢c, |—CC, | C | g, | G
-c,C, | —C; | —C,.C, | cc, | ¢ | CcC,

-c,C, | —C,C, | —C; | ¢C, | CC, | C;

C,=C0sa,  C, =Co0Sa, C, =C0Sq,
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