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Historia Elementos Semiloof

Estudios en la catedra: Ing. Elbio Villafane.
Creador: Bruce Irons 1966-1974.

Campo de aplicacién:
Cascaras delgadas (thin shells)

Motivacion: Disconformidad
con elementos shell de ese
momento.

Nombre del elemento:
Homenaje a su amigo
Henk Loof, Investigador
elementos shell.
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Caracteristicas

Isoparamétricos
32 grados de libertad

Ocho nodos serendipticos
(Desplazamientos u, v, w)

Nueve nodos Loof
(Rotaciones locales en lados)

Dos grupos de funciones de forma
Es no conforme
Utiliza la teoria de placas de Kirchhoff

Utiliza integracion reducida 2x2
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Funciones de Forma
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Funciones de Forma (Nodos Serendipitos)

Triangulo de Pascal

§3 n3
g & & <én’ '

Forma del Polinomio

_ 2 2 2 2
Ni - ai11 + aizé + a;sn + ai4§ + aisgn + AN + ai7§ n+ aisgn
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Funciones de Forma (Nodos Serendipitos)
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Funciones de Forma (Nodos Serendipitos)
1 -1 -1 1 1 1 -1 - -0.25| 05 | 025 | 05 [ -0.25| 0.5 | -0.25 | 0.5
1 o -1 0 o0 1 o0 O 0 0 0 0.5 0 0 0 -0.5
1 1 1 1 -1 1 1 -1 0 -0.5 0 0 0 0.5 0 0
1 1 0 1 o 0 o0 o 0.25 | -0.5 [ 0.25 0 0.25 | -0.5 | 0.25 0
1 1 1 1 1 1 1 1 I 0.25 0 -0.25 0 0.25 0 -0.25 0
1 0 1 O o0 1 0 0 0.25 0 0.25 | -0.5| 0.25 0 0.25 | -0.5
1 -1 1 1 -1 1 -1 1 -0.25 0 0.25 | -0.5| 0.25 0 -0.25 | 0.5
1 -1 0 1 o 0 o0 o -0.25 | 0.5 | -0.25 0 0.25 | -0.5 | 0.25 0
F.F. Para Nodos Serendipitos
1 1
NS1 :Z(—1+§2 +§11+172 —62;1—6172) NS2 = ; (1 —n- 52 + fzn)
_ l(_ 2 2 2. 2) 1 2 P
NS3 = (- 1+&" g+’ +& -8 NS4=2(1+§-;1 —&p?)
1 1
NSS:Z(—1+§2 reqn + &+ &) NS6 = 2(1+;1-§2 — &)
1 1
NS7 =4 1+& ~apen’ &+ i) NSg = (1-¢-n’ +én’)
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Funciones de Forma (Nodos Serendipitos)

e n & & v g & |

1gn & & n & &y
[ & & n &n &’
[ & & v &n &' |
S
S

(
S A TS n+§n)
i

1+& —&nprn’ -+ én’)
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Funciones de Forma (Nodos Serendipitos)

(c)-N9

F16. 2 - TYPICAL SHAPE

FUNCTIONS, Nt

Analysis of plates and arbitrary shells by the use of the semiloof element. R. Martins, 1976
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Funciones de Forma (Nodos Loof)
F.F. Para Nodos Loof

¢ En principio ocho (“8”) nodos

¢ Necesidad de al menos un polinomio con 8 términos

Forma del Polinomio

N;=a,1+a,c+am+ ai4§2 +aon + ai6n2+ X &+ aisﬁnz

. Coordenadas
©,1) 9 1@ R:23:12+§;:¢1:1
S/
--------------- -9
2 2 2 1
1 : 3 N = "N 3
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Funciones de Forma (Nodos Loof)

1 -0.577 -0.577 -0.333

1 0.577 0.577 -0.333

1 1 0.333 -0.577

1 1 0.333 0.577

1 0.577 0.577 0.333

1 -0.577 -0.577 0.333

1 -1 -0.333 0.577

1 -1 -0.333 -0.577
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Funciones de Forma (Nodos Loof)

Triangulo de Pascal

Forma del Polinomio

N;=a,1+at+am+al+aln+ami+a,n+aln’+a, En=tn)
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Funciones de Forma (Nodos Loof)

1 -0.577 -1 0.333  0.577 1 -0.577 -0.333  -0.385
1 0.577 -1 0.333 -0.577 1 0.577  -0.333 0.385
1 1 -0.577 1 -0.577 0333 0333 -0.577  -0.385
1 1 0.577 1 0.577 0333  0.333 0.577 0.385
1 0.577 1 0.333  0.577 1 0.577 0.333 -0.385
1 -0.577 1 0.333 -0.577 1 -0.577  0.333 0.385
1 -1 0.577 1 -0.577 0333 -0333  0.577 -0.385
1 -1 -0.577 1 0.577 0333 -0333 -0.577 0.385
1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1
0.217  -0.217  0.375 0375  -0.217 0.217 -0.375  -0.375
-0.375  -0.375  0.217  -0.217  0.375 0375  -0.217  0.217 0
-0.094  -0.094  0.281 0.281  -0.094 -0.094 0.281 0.281 -0.750
0.217 -0.217 -0.217  0.217 0.217 -0.217 -0.217  0.217 0
0.281 0.281 -0.094 -0.094  0.281 0.281  -0.094 -0.094 -0.750
-0.650 0.650 -0.375 -0.375 0.650 -0.650  0.375 0.375 0
0.375 0375  -0.650 0.650 -0.375 -0.375  0.650  -0.650 0
-0.325 0325  -0.325 0325  -0.325 0.325  -0.325  0.325 0
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Funciones de Forma (Nodos Loof)

1( 3 e 9 33
NL1=(‘\/’35—3'1—452+'\/3§'l+4’7 ~ 313" + 3570 - (5311—6;!3)}

8 2

NL2 =;(—A«J§§—3n—j§ _”35”+j”2 +3/3&n° + 3¢ 'I+32/§(§3'I—5ﬂ3)j
Nes=tse e e ter - s dnt oset -3 setn -t Pletn-an)
Mg =tse sy e et st e st e -a)

NL5 = ;(— J3E+ 3 — jé‘z +-/3&n + 3;# + 3387 —3&°y - 7 2 (é n— &’ )}
NL6 = ;%\5@‘ + 30— jé 7~ /3¢&n + 3112 ~3./3¢&n7 =380+ . Zi (é‘ - 5#3)
NL7:; -35-»\/§n+j.§ —//3@1-;;72 £ 3882 4338 4-3;3@3”—@3)%
NLS =; -3¢+ /3 +jé‘2 +/3¢&y -jnz +3887 -3./38% + 32/3 (& —5#3)]

3

NL9:1—4§2—3 2

4’1
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Funciones de Forma (Nodos Loof)

1 3 e 9 /f 33
NLI = 8(v3é‘—311 = &7 3 n” =3 387 4387 - (%n —fﬂ3)j

7

Fre. 5 - SHAPE FUNCTION rok LooF NoDE 1

Analysis of plates and arbitrary shells by the use of the semiloof element. R. Martins, 1976
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Integracion numeérica

Esquema 2x2 — Integracion reducida

n if.‘ W-‘

1 0.0

2 0.5773502692 1.0

5 0.774596697 0.5555555556
0.0 0.8888888889
0.8611363116 0.3478548451

4 0.3399810436 0.6521451549
0.9061798459 0.2369268851

5 0.5384693101 0.4786286705

0.0 0.5688888880

0.9324695142 0.1713244924

b 0.6612093865 0.3607615730
0.2386191861 0.4679139346
0.9491079123 0.1294849662
0.7415311856 0.2797053915

7 0.4058451514 0.3818300505
0.0 0.4179591837
0.9602898565 0.1012285363

" 0.7966664774 0.2223810345
0.5255324099 0.3137066459
0.1834346425 0.3626837834

Integracion completa para
polinomios de grado igual
o superior a 2n-1
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Integracion numeérica

Modos espurios (Energia de deformacion nula)

Reloj de arena (membranal) Reloj de arena (flexional)
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Implementacion en GiD

Solver: Master Tyrant (Irons)

GiD: software de pre y post proceso (CIMNE)

SOLVER
SEMILOOF ‘ Sl
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Integracion Reducida
Hourglass mode en Solid186 de ANSYS (hexaedro de 20 nodos)

n +§ W;

1 0.0 2.0

2 0.5773502692 1.0

3 8.374596697 0.5555555556

0.8611363116
0.3399810436

906 1 79845

0.3478548451
0.6521451549

0.2369268851

5 0.5384693101 0.4786286705
0.0 0.5688888889
0.9324695142 0.1713244924

6 0.6612093865 0.3607615730
0.2386191861 0.4679139346
0.9491079123 0.1294849662
0.7415311856 0.2797053915

7 0.4058451514 0.3818300505
0.0 0.4179591837
0.9602898565 0.1012285363

" 0.7966664774 0.2223810345
0.5255324099 0.3137066459
0.1834346425 0.3626837834




