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Matrizes para o elemento viga de Timoshenko

Anexo
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8.2.

Funcdes de forma do elemento tridimensional de oito

hy =1(1 +MA+35A+1D)

8

h, = %(1 — MDA +HA+E)

hy = 1(1 — MDA =9 +5)

8

h, = %(1 +MNA-38)A+1)

he = %(1 + M)A+ -9

he = %(1 — A+ -9

By =21 -1 -8 )

8

hy = =(1+#)(1 - 81—

8

8.3.

Matrizes deformacéo deslocamento elemento tridimens

oBL = oBro + oBr1

[ 011
0

B, =
0™Lo
ofl1,2

0

L 0h1,3
onde:

dhy,

h, : = ——
0'%k,j 0
6 Xj

0 0  ohpgs O
Ohl,Z 0 0 0h2,2
0 ous O 0
Ohl,l 0 Oh2,2 0h2,1

0h1,3 0h1,2 0 0

0 Oh'l,l 0h2,3 0

0h8,3

Oh8,2

0h8,1—
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nos

(A.5)
ional

(A.6)
(A.7)

[6x24]
(A.8)
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k _ t+At, k _ t+At

— k
= U; ¢

]

>

u

i u

By, O 0
oBv.= 0 By, ©0
0 0 oBwe [9%24 ]
0h1,1 0 0 0h2,1 Oh8,1
OENL: o1z 0 0 ohyp =+ ohgp
ohiz 0 0 ohyz -+ ohgs [3%22]

_ 0
0=10
01317

S 0 0
OS = 6 0~ 6
0 0 0= 1[9x9]

0511 0512 0513
0S=10521 0522 0523

0531 0532 0533 [3x3]

0§T=[0511 0522 0933 0512 0523 0‘5‘31][1><6]
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o _ o @
oG, = oG + oG,

G,
01,1 0 0 021 0 0
0 0P1,2 0 0 0P2,2 0
o 0 g5 0 0 0b33
P12 oP11 0 P22 oP21 0
0 oP13  oP12 0 0®2,3 0P3.2
[ 0P1,3 0 P11 o0P23 0 0P34
onde:
i
0¢k,j_aoxj
~k _ t+At~k _ t+At=k
Au; = uj — uj
oG, 0 0
0G£L: 0 oGzL 0
0 0 oGyelioxo,
P11 0 0 op21 0 0 (g
0G1€L= oP12 0 0 o2 0 0 g,
013 0 0 opo3 0 0 (g3 [3x7]

Nas matrizes abaixo:

—~ ~

[6x9]
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(LZV)

(92'V)
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