LECCION 6 - EJERCICIO 1 (17.1) v.2005
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Emat =Em / (1 -nu~2) = {{1, nu, 0}, {nu, 1, 0}, {0, 0, (1-nu) /2}}:

Emat // MatrixForm

Quad4IsoPMembraneStiffness [ncoor , mprop , fprop , options ] := Module[{i, k, p = 2, numer = False, Emat,
th=1, h, gocoor, ¢, w, Nf, dNx, dNy, Jdet, B, Ke = Table[0, {8}, {8}]}, Emat = mprop[[1]]~
If [Length[options] == 2, {numer, p} = options, {numer} = options] ;
If [Length[fprop] > 0, th = fprop[[1]]]
If[p<l||p>4, Print["p out of range"]; Return[Null]];
For[k=1, ksp*p, k++, {gecoor, w} = QuadGaussRuleInfo[{p, numer}, k] -
{Nf, dNx, dNy, Jdet} = QuaddIsoPShapeFunDer [nCoor, Coor] ;
If[Length[th] == 0, h=th, h=th.Nf];c=w+ Jddet+h;
B = {Flatten[Table[{dNx[[i]], O}, {i, 4}]].
Flatten[Table[{0, dNy[[i]]}, {i, 4}]], Flatten[Table[{dNy[[i]], dNx[[i]]}, {i, 4311}~
Ke += Simplify[c * Transpose[B] . (Emat.B)] ;] ; Return[Simplify[Ke]]] ;

Quad4IsoPShapeFunDer [ncoor , gcooor ] :=
Module[ {Nf, dNx, dNy, dN§, dNnp, i, J11, J12, J21, J22, Jdet, £, n, X, ¥}, {§, N} = geoor;
NE={(1-E)+(1-m), 1+ x(A-1), A+« (1+m), (1-6) x (L+m}/4;
dNg = {-(1-m), (1-m), (L+m, -(1+m} /4;
AN = {-{(1-8), -(1+§), (1+&), (1-8)} /4;
X = Table[ncoeor[[i, 1]], {1, 4}]; v = Table[ncoor[[i, 2]], {1, 4}]-
J11 = dNE.x; J21 = dNE.y; J12 = dNnip.x; J22 = dNnp. v ;
Jdet = Simplify [J11 % J22 - J12 % J21] ;
dNx = (J22 % dNE - J21 % dNn) / Jdet; di¥x = Simplify [dNx] ;
dNy = (-J12 % dNE + J11 + dNrp) / Jdet; dNy = Simplify [dNy] ;
Return|[ {Nf, dNx, dNy, Jdet}]] :

QuadGaussRuleInfo [{rule , numer }, point ] := Module[
{xi, eta, pl1, p2, i1, i2, wl, w2, k, info = Null}, If[Length[rule] == 2, {pl, p2} = rule, pl = p2 = rule] ;
If [Length[peint] == 2, {il, i2} = point, k = point; i2 = Floor[(k-1) /pl]l +1; il =k -pl % (i2-1)];
{xi, wl} = LineGaussRuleInfo[{pl, numer}, il] ;
{eta, w2} = LineGaussRuleInfec[{p2, numer}, i2] ;
info = {{xi, eta}, wl xw2};
If [numer, Return[N[info]], Return[8implify[infe]]] ]/

LineGaussRuleInfo [ {rule , numer }, point ] :=
Module[{g2 = {-1, 1} /Sqgrt[3], w32 ={5/9,8/9,5/92}, g3 ={-8grt[3 /5], 0, Sgqrt[3/5]},
wd = {(1/2)-8qgrt[5/6] /6, (L/2)+8grt[5/6] /6, (L/2) +8qrt[5/6] /6, (L/2)-8qrt[5/6] /6},
g4 = {-8grt[(3+2«8gqrt[6/5]) /7], -Sgrt[(3-2=*8grt[6 /5]) /7],
Sgrt[(3 -2+ 8grt[6/5]) /7], Sgrt[(3+2 % 8grt[6/5]) / 7]}, i, info = Null}, i = peint;
If [rule == 1, info = {0, 2}];
If[rule == 2, info = {g2[[1]]., 1}]~
If [rule == 3, info = {g3[[i]], w3[[i]]1}]~
If[rule == 4, info = {gd4[[1]], w4 [[1]]1}]"~
If [numer, Return[N[info]], Return[Simplify[infe]]] ]’
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Ke = Quad4IsoPMembraneStiffness [ncoor, {Emat, 0, 0}, {h}, {True, p}]-

Chop [Ke] // MatrixForm

18. 6. 6. -6. -18. -6. -6 6.
6. 27 . 6. 21. -6. -27. -6. -=-21.
&. 6. 15. =6s =®q =6, =18, 6.
=& 21, =6 27 o Bo =21, G =27 o
-18. -6. -6. 6. 18. 6. 6. -6.
=6 =27. =6, =21, 6. 27. G. 21.
-6. -6. -18. G. 6. 6. 18. -6.
G =21, G =27. =6, 21. =& 27 o

Chop [Eigenvalues [N[Ke ]]]

{96., 60., 24., 0, 0, 0, 0, 0}

NO TIENE SUFICIENCIA DE RANGO

p=2:

Ke = Quad4IsoPMembraneStiffness [ncoor, {Emat, 0, 0}, {h}, {True, p}] -

Chop [Ke] // MatrixForm

24. 6. 0 =6. =12, =B, =12, 6.
e 36, e 12. =@, =18. =6. =30.
0 G 24. =8. =12. =8B, =12, Go
-6. 1z. -6. 36. 6. -30. 6. -18.
=12. =6, =12. 6. 24. &. 0 =B
=6. =18, =6. =30. Bo 36 G 12.
-1z2. -6. -1Z2. 6. ] 6. 24. -6.
6. =304 6. -18. -6. 12. =B 3B

Chop [Eigenvalues [N[Ke ]]]

{96., 60., 36., 24., 24., 0, 0, 0}

TIENE SUFICIENCIA DE RANGO

p=3;

Ke = Quad4IsoPMembraneStiffness [ncoor, {Emat, 0, 0}, {h}, {True, p}] -
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Chop [Ke] // MatrixForm

24. 6. 0 =6, =12, =B, =12, 6.
e 36, e 12. =@, =18. =6. =30.
0 6. 24. -6. -1z. -6. -1Z. 6.
=®s 12. =@s 36 6. =30- G. -18.
=12, =6. =12. G 24. G 0 =B
=6. =18, =6. =30. Bo 36 G 12.
-1z2. -6. -1Z2. 6. ] 6. 24. -6.
6. =304 6. -18. -6. 12. =B 3B

Chop [Eigenvalues [N[Ke ]]]

{96., 60., 36., 24., 24., 0, 0, 0}

TIENE SUFICIENCIA DE RANGO

p=4;

Ke = Quad4IsoPMembraneStiffness [ncoor, {Emat, 0, 0}, {h}, {True, p}] -

Chep [Ke] // MatrixForm

24. G 0 =8. =12. =8B, =12, Go
6. 36. 6. 12. -6. -18. -6. -30.
0 6. 24, =6, =12, =B, =12, 6.
=@ 12 . =6 36, G =30, G =18
-1z. -6. -1Z. 6. 24. 6. 0 -6.
=B, =18. =6, =30, 6. 3@ - G. 12.
=12. =6, =12. 6. 0 &. 24. =B
G =30 G =18. =6, 12. =& J6

Chop [Eigenvalues [N[Ke ]]]

{96., 60., 36., 24., 24., 0, 0, 0}

TIENE SUFICIENCIA DE RANGO

A PARTIR DE p=2Z SE ALCANZA LA SUFICIENCIA DE RANGO Y LOS ELEMENTOS DE LA MATRIZ NO VARIAN




