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8 
Anexo 

8.1. 
Matrizes para o elemento viga de Timoshenko 
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(A.4)
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8.2. 
Funções de forma do elemento tridimensional de oito  nós 

ℎ
 = 18 (1 + +̂)(1 + -̂)(1 + .̂) 
ℎ� = 18 (1 − +̂)(1 + -̂)(1 + .̂) 
ℎ/ = 18 (1 − +̂)(1 − -̂)(1 + .̂) 
ℎ0 = 18 (1 + +̂)(1 − -̂)(1 + .̂) 
ℎ1 = 18 (1 + +̂)(1 + -̂)(1 − .̂) 
ℎ2 = 18 (1 − +̂)(1 + -̂)(1 − .̂) 
ℎ3 = 18 (1 − +̂)(1 − -̂)(1 − .̂) 
ℎ4 = 18 (1 + +̂)(1 − -̂)(1 − .̂) 

(A.5) 

 

8.3. 
Matrizes deformação deslocamento elemento tridimens ional 

56 7 = 56 76 + 56 7
 (A.6) 
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 (A.7) 

onde: 

ℎ6 =,> = ?ℎ=? @>6  (A.8) 
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ΔB>= = BCDEC >= − BCDEC >= (A.9) 
 

FGH = I ℎ6 =,>4
=J
 BC K= (A.10) 
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[7\6 = [76\6 + [7
\6  (A.18) 
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onde: 

]6 =,> = ?]=? @>6  (A.20) 
 

ΔB̂>= = B̂CDEC >= − B̂CDEC >= (A.21) 
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[NL7\6 = M ]6 
,
 0 0 ]6 �,
 0 0 ]6 4,
]6 
,� 0 0 ]6 �,� 0 0 ]6 4,�]6 
,/ 0 0 ]6 �,/ 0 0 ]6 4,/
P

:/×3 <
 (A.23) 

 

F_GH = I ]6 =,>4
=J
 B̂C K= (A.24) 

 

Nas matrizes abaixo: 

F`ab = FGH + F_GH (A.25) 
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