Problem 1

tree)

TensoryEspesorvi.tns

Nodos(x,y)

y 0

Conectividad (xi,xm,xf)

[ leill 1
lemll 2
| lefll 4

0

0 1000 1000

[x] [o 1000 1000

2
3
4

Datos (Area,es,E,v)

-40384.6
-40384.6
0.
40284.6
40284.6
0.

-40384.6
-11538S.
75000.
155769.
-24615.4
-40384.6

-40384.6
-40384.6
0.
155769.
-24615.4
-115385.
75000.
0.

"Area" | [500000. 500000.]
"esp" 1 1
"E" 210000 210000
| "v" [l 0.3 0.2
MR Elemento 1
[ 155769.  75000. -115385.
75000. 155769. -34615.4
-115385. -34615.4 115385,
-40384.6 -40384.6 0.
-40384.6 -403284.6 0.
|-34615.4 -115385. 34615.4
MR Elemento 2
[ 40384.6 0. -40384.6
0. 115385, -34615.4
-40384.6 -34615.4 155769.
-40384.6 -115385. 75000.
0. 34615.4 -11538%.
| 40384.6 0. -40384.6
MR Ensamble
[ 155769.  75000. -115385.
75000. 155769. -34615.4
-115385. -34615.4 155769.
-40384.6 -40384.6 0.
0 0 -40384.6
0 0 -40384.6
-40384.6 -40384.6 0.
|-34615.4 -115385. 75000.

Q conocidos
QGDL[1 2 4 7]
Valor Q[0 0 0 0]

Valor F[10000 10000 10000 10000]

F conocidos

FGDL[3 5 6 8]

KAA (Q con)

[ 155769. -40384.6
-40384.6 155769.
-40384.6 75000.
| 75000. -40384.6

-40384.6
75000.
155769.
-40384.6

75000. |
-40384.6
-40384.6

155769,

-40384.6
-40384.6
0.
40384.6
40384.6
0.

0.
34615.4
-115385.
-34615.4
115385.
0.

0
0
-40384.6
-34615.4
155769.
75000.
-11538S.
-40384.6

-34615.4]
-115385.
34615.4
0.
0.
115385. |

40384.6 |
0.
-40384.6
-40384.6
0.
40384.6 |

0 -40384.6
0 -40384.6
-40384.6 0.
-115385. 75000.
75000. -115385.
155769.
-34615.4 155769.
-40384.6 0.

-34615.4 -40384.6

-34615.4 |
-115385.
75000.
0.
-40384.6

0.
155769.
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i(AB (Q desco)

-115385. -34615.4 0.
0 0 -34615.4
0 0 -115385.
1-34615.4 -115385. 0.

Q desconocidos

0.066667 |
0.066667
0.066667

0.066667

Q solution

[O 0 0.066667 0 0.066667 0.066667 0 0.06666?]

Fext nodos

[-10000. -10000. 10000. -10000. 10000. 10000. -10000. 10000.]

u(x,y)/v(x,y) Elemento 1
(500,500)

[0.033333 0.033333]
u(x,y)/v(x,y) Elemento 2
(500,500)

[0.0323333 0.033333]
Elemento 1

ox/oy/oxy

[20. 20. o0.]
eXleylexy

[0.000067 0.000067 O.]
Deformacion ez
-0.000057
EspesorFinal
0.999943

Elemento 2

ox/oy/oxy

[20. 20. -4E-13]
exfey/exy

[0.000067 0.000067 -5.e-18]
Deformacion &z
-0.000057
EspesorFinal

0.999943

0.
-115285.
-34615.4

0.

Done
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Define LibPub trte()=

Prgm

©Elemento Triangulo Tension Plana
©Creador: Ivan Fernandez Gracia
©Universidad de Santiago de Chile
©Ingenieria Civil Mecanica

@L[mm]
©Modulo E[MPa]

@Inercia[mm 4]

©Area|mm 2 ]
©Torque| N- mm]
©Fuerza| N ]

®Ll[in]
®Modulo E[psi]
@Inercia[in 4]
©Area|in 2 ]
©Torque|1b- in]
©Fuerza|lb ]
ClearAZ

Local b,n,nn,desp,load:xn,yn

Local nit,nmm nff,esp,eyoung poison
Local y23,y31,y12x32x13x21
Local hhj,gdl1,gdi2

Local 11j,cont,cont2

Local xfijoyfijo,n11,n22,n33

Local ez

Request "Numero elementos”,b,0
Request "Q conocidos" desp,0
Request " F conocidos" ,Joad,0
n=b+2

nn:=2'n

@ _________________
©Crear memoria mafriz

@ _________________

newMati\n,2) - nodos
newMat\b,2) sdatosn
newMat\b,4) -datos
newMat(2,2) —»de
newMat\2,6) =5bb
newMat\6,6) = kb
new Mat rm,nn) —mrk
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new List(6) —gdl

newMat\desp,1) - mdesp 1
newMat\desp,1) -mdesp 2

new Mat\/oad, 1; —=mloadl
newMat\load,l1) - mload?2

newMat nn—desp,nn—desp) —kprim
new Mat nn—desp,desp) —kab

new Mat rm,l) =
newMat\nn-desp,1) —fa
newMat\nn-desp,l) -ggprima
newMat\nn-desp,l) —fiprimagauss1
newMat\nn,1) —-gqq

newMat\2,1) =coordnat
newMat\2,1) -suv

newMat\2,6) - nder

newMat\6,1) -ggfijo

newMat|\2,1) wzfensore

newMat\2,1) - defunit

Fori,1,n

Request "(x)Pos Nodo" xn,0
Request "(y)Pos Nodo",yn,0
nodos|i,1 |:=xn

nodos|1,2 |:=yn

EndFor

Disp "Nodos(x,y)"

Disp | ¥ |,nodos”

Fori:,1,b

Request "Nodo ni/l1" ,n11,0

Request "Nodo nm/2" ,nmm,0

Request "Nodo nf/2" ,n77,0

datosn|i,1 |:=nii

datosn|1,2 |:=nmm

datosn|1,3 |:=n
nodos [m'z', 1 ] nodos [m'r' '2 ]

nodos[nmm,l] nodos[nmm,?
nodos [nﬁ 1 ] nodos [nﬁ 2 ]

Request "Espesor”,esp,0

datos|i,2 |:=esp

Request "E",eyoung,0

datos|1,3 [:==eyoung

Request "v" poison,0

datos|1,4 |:=poison

datos|i,1]:=0.5 det

EndFor

Disp "Conectividad(xi,xm,xf)"
leill

Disp — ,[datosn’
e

Disp "Datos (Area,es,E,v)"
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Fori:,1,b

1 datos[i,4] 0
datos|i3] | datos[i,4] 1 0
1-datos[i, 4]

2

1-datos [i,4]2 0

m'r':=da!osn[z', 1]
nmm:=datosn [z',E]
nif- =dafosn[_z',3] ]
y23:=nodos|nmm,2 ]—nodc_)s [nﬁ, 2
y3I:=nodos|nff,2 |-nodos| nii,2 ]
y12:=nodos|nii,2 |-nodos|nmm,2 |
x32:=nodos|njf,1 |-nodos| nmm,1
x13:=nodos|ni,l |-nodos| nff, 1] ]
x21:=nodos|nmm,1 ]—nodosf:tiz', 1]
y23 0 31 0 w12 O 1

0 x32 0 xI13 0 x21 00

(3 5%)

x13 -y31
x32 y23 xI13 y31 x21 yi12

-x32 y23
datos[i,2] datos[i,1] bb™ de- bb kb
Disp "MR Elemento"
Disp kb
gdl|1]:=2-ni-1
gdil| 2 |:=2- nii
gdil| 3 |:=2- nmm-1
gdi| & |:=2- nmm
gdl| 5 =2 nfi-1
gdi| 6 |:=2- nff’
For 4h,1,6
For;,1,6
gdl1:=gdl[hh ]
gdi2:=gdllj]
mri gdl1,gdi2 ):=kb| ki j |+mrid gdl 1,gd12]
EndFor
EndFor
EndFor
Disp "MR Ensamble"
Disp mrk

Fori,l,desp

Request "Q GDL" mdesp1(i,1],0
Request "Valor Q",mdespZ[z’,l],O
EndFor

Disp "Q conocidos”

Disp "Q GDL" ,ndesp 1"

Disp "Valor Q" ,mdesp 2’

©Cond.Desp.F
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Fori,1,/load

Request "F GDL",mload1(i,1],0
Request "Valor F" ,m!oadE[r', 1 ],0
EndFor

Disp "F conocidos"

Disp "F GDL",mload1’

Disp "Valor F",mload 2"

7:=1
im:=1
j=1
While j=nn
cont:=0
For h,1,des
If mdesp1|h,1]=i or mdesp1[h,1]=j Then
cont:=cont+1
If 1=j Then
cont:=cont+1
EndlIf
EndlIf
EndFor
If cont=0 Then
sprim|ii i Jr=mri{i ]
J=i+l
If jj>nn—desp Then
m=1+1
=1
EndIf
EndIf
Ji=i+1
If j=nn+1 Then
Ji=1
n=1+1
EndIf
If i=nn+1 Then
Jji=nn+1
EndIf
EndWhile
Disp "KAA (Q con)"
Disp kprim

7:=1

=1

j=1

While j=nn
cont:=0
For h,1,des

If mdesp1|h,1]=i or mdesp1[h,1]=j Then

cont:=cont+1
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If 7=7 Then
cont:=conit+1
EndlIf
EndIf
EndFor
cont2:=0
For h,1,des
If mdesp Iﬁ:,l]=r’ Then
cont2:=cont2+1
EndIf
EndFor
If cont=1 and cont2=0 Then
kabii i Ji=mridi ;]
J=+l
If ji>desp Then
in=ii+1
=1
EndlIf
EndIf
Ji=7+1
If j=nn+1 Then
ji=1
1=1+1
EndIf
If 7=n11+1 Then
Ji=nn+1
EndIf
EndWhile
Disp "KAB (Q desco)"
Disp kab

Fori,1,nn

i1]:=0

EndFor

Fori,1,/l0ad
mioadili,1),1):=micad2(i,1]
EndFor

Fori,l,nn—desp
fali,1]:=0
EndFor
=1
Fori,1,nn
cont2:=0
For h,1,des
If mdesp Iﬁ:,l]=r’ Then
cont2:=cont2+1
EndIf
EndFor
If cont2=0 Then

falii,1 =i, 1]

=1+l
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EndIf
EndFor

fiprimagauss 1:=kab- mdesp2
Fori,1,nn—desp
Jiprimagauss1 [r', 1 ]:=fa [r', 1 ]—ﬁim’ma gauss] [r', 1 ]
EndFor
Fori,l,nn—desp
If kprim|i,i ]=0 Then
kprim(ii:=1.6-7
EndIf
EndFor

ggprima:=kprim -1, Jiprimagauss 1
Disp "Q desconocidos”
Disp ggprima

Fori,1,nn

qqli,1):=0
EndFor
Fori,l,desp

qq[mdesp I[i,l],l]:=md€sp2[i,1]
EndFor
=1
Fori,1,nn

cont:=0

For h,1,des

If mdesp Iﬁ:,l]=r’ Then

cont:=cont+1

EndIf

EndFor

If cont=0 Then

qq [z', 1]:=qqprz'ma[r':’, 1]

m=n+1

EndIf
EndFor
Disp "Q solution”
Disp gq’

Disp "Fext nodos"
Disp (m?'k- qq)‘

Request "Cantidad puntos" ;7,0
=1

While 757

Request "Elemento n°®" ;7,0
Request "xfijo" xfi70,0
Request "yfijo" )/i70,0
nit:=datosn j,lfﬁ
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nmm:=datosn [Jj,ﬂ ]

nif- =dat‘osn[;i,3]
y23:=nodos|nmm,2 ]—nodos [nﬁ, 2]
y3I:=nodos|nff,2 |-nodos| nii,2 ]
x32:=nodos|njf,1 |-nodos| nmm,1
x13:=nodos|ni,l |-nodos| njf,1

[xz3 —x32]'1
-y31 y23
nll:=coornat|1,1

n2z2:=coornat| 2,1

n33:=1-n22-nl1l1

[ni’i’ 0 n22 0 n33 o]_,,,de,.
0 n11 0 n22 0 n33

gal|

. [sAjo-nodos[nf1]] s coornat
ijo—nodos [nﬁ", 2 ]

1f=2-mi-1
gdl| 2 ;=2 nii
gdl| 3 |:=2- nmm-1
gdl( 4 |:=2- nmm
gdi[5 |
2dl| 6 |:=
qw;;g;:_;;a’hl= 1
qqggdhz: 1=
qq1gdi(3 1] |5 qgfijo

4,1

5,1

qq.gdl| 4,
qqlegdi|
9q(gdl|6),1]
nder+ qgfijo -»uv

Disp "u(x,y)/v(x,y)","Elemento" j;
Disp "("xfjo,"," yjo,")"

Disp w7
1n=i+1
EndWhile
B————————————————————
©Tensor por elemento
BH—————————————————— — — —
Fori,1,b
1 datos|i,4] 0
datos|i3] | datos[i,a] 1 0 J
—de
1-datos[i,4]2 . 1-datos|i,4]
i 2

m'r':=da!osn[z', 1]
nmm:=dafosn[z',2]
nﬁ".=da!osn[_z’,3] )
y23:=nodos|nmm,2 ]—nodc_)s [nﬁ, 2]
y3I:i=nodos|nff,2 |-nodos _m’z’,E] )
y12:=nodos|nii,2 |-nodos|nmm,2 |
x32:=nodos|njf,1 |-nodos|nmm,1 |
x13:=nodos|nii,1 |-nodos|n ,1] )
x21:=nodos|\nmm,1 ]—nodos)ﬁn'z', 1)
y23 0 31 0 yi12 O 1

0 x32 0 xI13 0 x21f i3 31 —bb
x32 y23 x13 y31 x21 yI2 (-x32 123

gdi|1):=2-nn-1
gdi| 2 :=2-nn
gdi| 3 :=2- nmm-1
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gdf:*i =2+ nmm
gdi| 5 |:=2- nff-1

_gdf_é- :_=2_- nﬁf

qqledi|
qq|legdi|
qqlgdi|
qqledi|
qq|legdi|
qq|ed]

-de- bb- :;rq-ﬁjc-)-arensore

H

OV N Wb

o1

—qqfijo

Disp "Elemento"
Disp "ox/oyloxy"

Disp tensore’

bb- qqfijo —»defunit
Disp "exley/exy"

Disp defunit’

-dafos[r',B ] da!os[z',4]

(1+datos|i,4))- (1-2- datos[i,4])

 (defunif 1,1 |+defunif 2,1]) »ez

daros[z',3]- daros[z',é]

daros[z',3]

(1+datos|i,4))- (1-2- datos[i,4])
Disp "Deformacion ez"

Disp ez

Disp "EspesorFinal"

Disp ez- da!os[r',E ]+dafos [r',2]

EndFor
EndPrgm
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