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Euler-Bernoulli beam Timoshenko beam

Two common beam models
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v 24 Zgt(Element Connectivity) E

Element Nodei (1) Nodej (2)
1 1 2
2 3 1
3 4 2

ul vl 91 Z’l2 V2 92
(1417 0 0 -1417 0 0

0 0784 564 0 —-0.784 56.4

.| 0 564 5417 0 564 2708

k,=k,'=10"x

~141.7 0 0 1417 0 0

0 —0.784 —564 0 0784 -56.4

0 564 2708 0 —564 5417
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u.' A 0 u.' v, 6.’
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0 127 4063 0 —127 8125
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v 07|M 24 20 Tl | = 3, j= 10|12 24 30 Lol i = 4, j = 20|C},
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v 2t23tE FE 284l (condensed FE equation)2 CS2t 2Tt
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. | 127 564 13542 0 -56.4 2708 || 6
10" x < =X
~141.7 0 0 1443 0 127 ||u,
0 -0.784 -564 0 213.3  -56.4||v,
0 56.4 2708 127  -56.4 13542|6,]
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Material: Structural Steel

Line pressure: 50 kN/m

I-Beam size: W356 X171
beam depth = 355.6 mm
flange width = 171.5 mm
web thickness = 11.5 mm
flange thickness = 7.3 mm
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