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Example truss element. Recall:
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Principle of virtual displacements applied at some time ¢ + At:

t+At t+At _ t+At
/ TiiOt+ aeCizd V= R
t+ALy

t+AgSi ‘6t+A(§61' §OV — t+AtR
oy J J

t+At _t

09i; = 094 T 05
ALt
0€ij = 0€ij T ofij
0€ij = 0€ij T 0"ij

where §S;; and fe;; are known, but S;; and (¢;; are not.
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Substitute into (13.2) and linearize to obtain

/ 60€450C4 s 0€rsd°V + / 8;;00m;;d°V = "TAR — / 80€:;69:,;d°V
oy oy oy

F.E. discretization gives

(K +Kny) AU = AR — {F
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13. Total Lagrangian formulation, cont’d
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The iteration (full Newton-Raphson) is
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Truss element example (p. 545)

Here we have to only deal with {S};, g€11, o1
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We are after
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MIT 2.094 13. Total Lagrangian formulation, cont’d
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where the boxed quantity above equals B .
AL < L,

In small strain but large rotation analysis we assume
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MIT 2.094 13. Total Lagrangian formulation, cont’d
,C=E (13.22)
8 =ts, (13.23)

Assume small strains
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When 6 = 0, (K, doesn’t give stiffness corresponding to u3, but (K does.
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