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Andlisis de modelo de domo
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ANEXO 2

Analisis de domo con plataforma Excel
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Analisis de domo esférico asistido de plataforma Excel

En este andlisis se discretizard el domo, para representar cada elemento mediante
su matriz de rigidez, y aplicando cargas externas para obtener deformaciones y
esfuerzos. i

e
.

o
%0
s

L k

Paso 1 Discretizacion del Domo
Se efectla una discretizacién del Domo Esférico por medio de elementos triangulares

que son referenciados por coordenadas X,Y.

K (6.505,2.150)

1 (5.1982071)

G (3,649, 1 822) gy e ¥ T (5.216,1 923)
- - L (6505.200)

T (38851 676)

C12780817)"
7 0D (13940685

T B (0.2550.00)

v
A(0.000.00)
L X

K (6.505,2.150)

M (7.812,2071)

L (6.505,2.00)

R (10.434,1.257) >

o~ S (11.732,0.817)
T (11.661,0.685)% %

V (12.755,0.00)

*U (13.01,0.00)
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Determinacion de la matriz local del elemento

Elemento 1 2 3
Calculo del Area
A Xi Y, X; Y, Xi Yi
0.255 0 1.278 0.817 0 0
ai= XY X,Y; 1 0255 0
a;= 0 a,= 0 as= 0.208335 2A =Det = 1 1.278 0.817
bi= Y;-Yy 1 0 0
b= 0.817 b,= 0 by= -0.817
o =X X 2A= 0.208
Cc= -1.278 Cy= 0.255 C3= 1.023 AREA,= 0.104
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
Ny= (0+ 0.817X+ -1.278Y)/ 0.208 N, = 1.00
N, = (0+ OX+ 0.255Y )/0.208 N, = 1.00 O
N3 = (0.208335 + -0.817X + 1.023 Y )/0.208 N3 = 1.00 | : B (0.255,0.00)
Elemento 1 2 3
Calculo del Area
5 X \7 X; Y, Xy Yi
1.394 0.685 1.278 0.817 0.255 0
ai= XY X,Y; 1 1394 0.685
a;= -0.208335 a,= 0.174675 az= 0.263468 2A =Det = 1 1.278 0.817
bi= Y;-Yy 1 0255 0
b= 0.817 b,= -0.685 bs= -0.132
i =Xk X 2A= 0.229
c= -1.023 cy= 1.139 c3= -0.116 AREAg= 0.1145 0.000
Funciones de Forma C (1278,0.817)
Ni =( a +bx + cy )/2A PRUEBA H X5 1994000
N;= (-0.208335+ 0.817X + -1.023Y)/ 0.229 N;= 1.00
N, = (0.174675 + -0.685X + 1.139Y )/0.229 N, = 1.00
N3 = (0.263468 + -0.132X + -0.116 Y )/0.229 N3 = 1.00 4 E (0.255,0.00)
Elemento 1 2 3
Calculo del Area
c Xi Y, X; Y, Xi Y,
1.278 0.817 1.395 0.685 2.525 1.397
ai= XY XY 1 1278 0817
a;= 0.21919 a,= 0.277559 az= -0.264285 2A =Det = 1 1.395 0.685
bi= Y-Yy 1 2525 1397
b= -0.712 b,= 0.58 by= 0.132
o =X X 2A= 0.232
c= 1.13 cy= -1.247 c3= 0.117 AREA= 0.116
Funciones de Forma E @2.521,1.397\ %
Ni =( a +bx + cy )/2A PRUEBA
N; = (021919 + -0.712X+ 1.13Y)/ 0.232 N, = 1.00
N, = (0.277559 + 0.58X + -1.247 Y )/0.232 N, = 1.00 Cfer0a11) T (1 ook
N3 = (-0.264285 + 0.132X+ 0.117 Y )/0.232 N3 = 1.00 ©)
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Elemento 1 2 3
b Xi Y; X Y Xy Yy Calculo del Area
2.576 1.257 2.521 1.397 1.394 0.685
ai= XYi XY, 1 2576 1.257
a;= -0.220533 a,= -0.012302 asz= 0.429775 2A =Det = 1 2.521 1.397
bi=Y;-Y, 1 1.394 0.685
b= 0.712 b,= -0.572 by= -0.14
Ci =X X 2A= 0.19
ci= -1.127 c= 1.182 c3= -0.055 AREAp= 0.098
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA R
N; = (-0.220533 + 0.712X+ -1.127 Y )/ 0.196 N, = 1.00 " (ER00120)
N, = (-0.012302 + -0.572X + 1.182 Y )/0.196 N, = 1.00 T
N3 = (0.429775+ -0.14X + -0.055Y )/0.196 N3 = 1.00 D(1 ;94.0 685)
Elemento 1 2 3
£ X; Y; X Y X Yi Calculo del Area
2.521 1.397 2.576 1.257 3.849 1.822
ai= XY XY, 1 2521 1.397
a;= -0.144721 a,= 0.783791 az= -0.429775 2A =Det = 1 2.576 1.257
bi= Y)Y, 1 3.849 1.822
b= -0.565 b,= 0.425 by= 0.14
i =X\ X 2A= 0.209
cq= 1.273 c,= -1.328 [ 0.055 AREA¢= 0.1045
Funciones de Forma ®
Ni =( a +bx + cy )/2A PRUEBA G(3.849,1.822)
Nj = (-0.144721+ -0.565X + 1.273Y)/ 0.209 N, = 1.00 o -
N, = (0.783791 + 0.425X + -1.328 Y )/0.209 N, = 1.00 Ee 521‘1_'39) AE
N3 = (-0.429775+ 0.14X+ 0.055Y )/0.209 N3 = 1.00 - @)F @srerzn
Elemento 1 2 3
P Xi Y X; Y; Xy Y Calculo del Area
3.885 1.676 3.849 1.822 2.576 1.257
ai= XY XY, 1 388 1676
a;= 0.144721 a,= -0.566068 az= 0.62754 2A =Det = 1 3.849 1.822
bi= Y)Y, 1 2576 1.257
b= 0.565 b= -0.419 by= -0.146
i =X X 2A= 0.206
cq= -1.273 Cy= 1.309 c3= -0.03599 AREA= 0.103
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
N; = (0.144721 + 0.565X + -1.273 Y )/ 0.206 N, = 1.00
N, = (-0.566068 + -0.419X + 1.309 Y )/0.206 N, = 1.00 = 5761 257)
N3 = (0.62754 + -0.146X + -0.03599 Y )/0.206 N; = 1.00




Elemento 1 2 3
G X; Y; X Y X Yi Calculo del Area
3.849 1.822 3.885 1.676 5.198 2.071
ai= XY XyY; 1 3849 1822
a;= -0.666013 a,= 1.499477 az= -0.62754 2A =Det = 1 3.885 1.676
bi= Y-, 1 5198 2071
b,= -0.395 b,= 0.249 bs= 0.146
i =XiX 2A= 0.205
c= 1.313 cy= -1.349 c3=  0.03599 AREAg= 0.1025
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA 1(5.198,2.071)
N; = (-0.666013 + -0.395X + 1.313 Y )/ 0.205 N, = 1.00 — 1
N, = (1.499477 + 0.249X + -1.349 Y )/0.205 N, = 1.00
N3 = (-0.62754 + 0.146X + 0.03599 Y )/0.205 N; = 1.00
Elemento 1 2 3
Y X; Y X; Y; Xy Y Calculo del Area
5.216 1.923 5.198 2.071 3.885 1.676
ai= XY XyY; 1 5216 1.923
a;= 0.666013 a,= -1.271161 az= 0.80658 2A =Det = 1 5.198 2.071
bi= Y}, 1 3885 1676
b,= 0.395 b,= -0.247 bs= -0.148
i =X X 2A= 0.201
cy= -1.313 c,= 1.331 cs= -0.01799 AREA,= 0.1005
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA 1 (5.198,2.071) @
N; = (0.666013 + 0.395X + -1.313 Y )/ 0.201 N, = 1.00 @ —) H] TR
N, = (-1.271161 + -0.247X + 1.331Y )/0.201 N, = 1.00 s 6851 676) .
N3 = (0.80658 + -0.148X + -0.01799 Y )/0.201 N; = 1.00
Elemento 1 2 3
| X; Y X; Y, Xy Y Calculo del Area
5.198 2.071 5.216 1.923 6.505 2.15
ai= XY XY, 1 5198 2071
a;= -1.294715 a,= 2.29615 asz= -0.80658 2A =Det = 1 5.216 1.923
b= Y-Y, 1 6505 215
b= -0.227 b,=  0.07899 by= 0.148
i =X X 2A= 0.194
c= 1.289 c,= -1.307 c3=  0.01799 AREA= 0.097
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA 1 (5.198.2071) K (6.505,2.150)
N, = (-1.294715 + -0.227X + 1.289Y )/ 0.194 N, = 1.00 -
N, = (2.29615 + 0.07899X + -1.307 Y )/0.194 N, = 1.00
N3 = (-0.80658 + 0.148X + 0.01799 Y )/0.194 N; = 1.00
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Elemento 1 2 3
J X i X; Y; Xk Y, Calculo del Area
6.505 6.505 2.15 5.216 1.923
ai= XY XY, 1 6505 2
a;= 1.294715 a,= -2.07711 az= 0.97575 2A =Det = 1 6.505 2.15
b= Yi-Yi 1 5.216 1.923
b= 0.227 b,= -0.077 bs= -0.15
i =XieX; 2A= 0.193
cy= -1.289 cy= 1.289 C3= 0 AREA= 0.0965
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
Nj = (1.294715+ 0.227X + -1.289 Y )/ 0.193 N; = 1.00
N, = (-2.07711 + -0.077X + 1.289 Y )/0.193 N, = 1.00
N3 = (0.97575+ -0.15X+ 0Y )/0.193 N3 = 1.00
Elemento 1 2 3
K X; Y X i Xy Yy Calculo del Area
6.505 2.15 6.505 7.812 2.071
ai= XY XY, 1 6505 215
a;= -2.152145 a,= 3.32394 asz= -0.97575 2A =Det = 1 6.505 2
bi= Y-, 1 7812 2071
by= -0.071 b,=  -0.0789 bs= 0.15
ci =X X 2A= 0.196
c= 1.307 c= -1.307 3= 0 AREA= 0.098
Funciones de Forma
Ni =(a +bx + cy )/2A PRUEBA K (6.505,2.150) ‘;—aakﬁﬂl%
N; = (-2.152145 + -0.071X + 1.307 Y )/ 0.196 N, = 1.00 [FIP S s ()
N, = (3.32394+ -0.0789X + -1.307 Y )/0.196 N, = 1.00 11.923) @I -6z N(F.794;h.923)'7
N3 = (-0.97575+ 0.15X+ 0Y )/0.196 N3 = 1.00
Elemento 1 2 3
L X; Y X; Y; Xy Y Calculo del Area
7.794 1.923 7.812 2.071 6.505 2
ai= XY XY, 1 7794 1923
a;= 2.152145 a,= -3.07888 az= 1.11889 2A =Det = 1 7.812 2.071
bi= Y,-Y, 1 6505 2
by= 0.071 b,= 0.077 bs= -0.148
Ci =X X; 2A0= 0.192
cy= -1.307 cy= 1.289 C3= 0.018 AREA= 0.096
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
Nj = (2.152145 + 0.071X + -1.307 Y )/ 0.192 N; = 1.00
N, = (-3.07888 + 0.077X+ 1.289Y )/0.192 N, = 1.00
N3 = (1.11889 + -0.148X + 0.018Y )/0.192 N3 = 1.00
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Elemento 1 2 3
Xi Y, X; Y; Xy Yy Calculo del Area
M i i J J
7.812 2.071 7.794 1.923 9.161 1.822
ai= XY XiY; 1 7812 2071
a;= -3.415935 a,= 4.73896 asz= -1.11889 2A =Det = 1 7.794 1.923
bi=Y-Y, 1 9161 1822
b= 0.101 b,= -0.249 by= 0.148
¢ =X X 2A= 0.204
= 1.367 c= -1.349 c3= -0.018 AREA,= 0.102
Funciones de Forma M (78122071
Ni =( a +bx + cy )/2A PRUEBA ==
> B 01(9.161,1.822)
N; = (-3.415935 + 0.101X + 1.367 Y )/ 0.204 N, = 1.00
N, = (4.73896 + -0.249X + -1.349 Y )/0.204 N, = 1.00
N3 = (-1.11889 + 0.148X + -0.018 Y )/0.204 N3 = 1.00
Elemento 1 2 3
X; Y; X; Y; Xy Yi Calculo del Area
N J J
9.124 1.676 9.161 1.822 7.794 1.923
ai= XY XiY; 1 9124 1676
a;= 3.415935 a,= -4.4827 az= 1.27009 2A =Det = 1 9.161 1.822
bi=Y-Y, 1 7794 1923
b= -0.101 b,= 0.247 by= -0.146
i =X X 2A= 0.203
ci= -1.367 = 1.33 c3=  0.03699 AREA\= 0.1015
Funciones de Forma M (78122071
Ni =( a +bx + cy )/2A PRUEBA T =
—— 01(9.161,1.822)
N; = (3.415935 + -0.101X + -1.367 Y )/ 0.203 N, = 1.00
N, = (-4.4827 + 0.247X+ 1.33Y )/0.203 N, = 1.00
N3 = (1.27009 + -0.146X + 0.03699 Y )/0.203 N3 = 1.00
Elemento 1 2 3
o X; Y; X; Y, Xy Yi Calculo del Area
N J J
9.161 1.822 9.124 1.676 10.489 1.397
ai= X Yi-XiY; 1 9161 1.822
a;= -4.833336 a= 6.31304 as= -1.27 2A =Det = 1 9.124 1.676
bi= Y;-Yy 1 10489 1.397
b= 0.279 b,= -0.425 by= 0.146
¢ =X X 2A= 0.209
cq= 1.365 c,= -1.328 c;=  -0.0369 AREAg= 0.1045
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
N, = (-4.833336 + 0.279X+ 1.365 Y )/ 0.209 N, = 1.00
N, = (6.31304 + -0.425X + -1.328 Y )/0.209 N, = 1.00
N3 = (-1.27+ 0.146X + -0.0369 Y )/0.209 Nj = 1.00
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Elemento 1 2 3
o X; Y X; Y Xy Yi Calculo del Area
10.434 1.257 10.489 1.397 9.124 1.676
ai= XY XY, 1 10434 1.257
a;= 4.833336 a,= -6.01851 as= 1.3916 2A =Det = 1 10.489 1.397
bi= Y-Yy 1 9124 1676
b= -0.279 b,= 0.419 bs= -0.14
¢ =X 2A= 0.206
ci= -1.365 c= 1.31 c3= 0.055 AREA,= 0.103
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA
N, = (4.833336+ -0.279X + -1.365 Y )/ 0.206 N, = 1.00
N, = (-6.01851+ 0.419X + 1.31Y )/0.206 N, = 1.00
N3 = (1.3916 + -0.14X + 0.055Y )/0.206 N5 = 1.00
Elemento 1 2 3
P X; Y; X; Y, Xk Yy Calculo del Area
10.489 1.397 10.434 1.257 11.661 0.685
ai= XY XY, 1 10489 1.397
a;= -7.510587 a= 9.10545 az= -1.3916 2A =Det = 1 10.434 1.257
bi= Y-Yy 1 11.661 0.685
b= 0.572 b,= -0.712 bs= 0.14
¢ =X X 2A= 0.203
cy= 1.227 cy= -1.172 ca= -0.055 AREA,= 0.1015
Funciones de Forma ) @ (104891357,
Ni =( a +bx + cy )/2A PRUEBA P (D)
N; = (-7.510587 + 0.572X + 1.227 Y )/ 0.203 N, = 1.00 . (. ‘ 34.12.732.0.517)
N, = (9.10545 + -0.712X + -1.172 Y )/0.203 N, = 1.00 e
N3 = (-1.3916 + 0.14X+ -0.055Y )/0.203 N3 = 1.00 T (11.551,0.55
Elemento 1 2 3
a Xi Y; X; Y X Yy Calculo del Area
11.661 0.685 11.732 0.817 10.489 1.397
ai= XY XY, 1 11.661 0.685
a;= 7.820091 a,= -9.10545 as= 1.4906 2A =Det = 1 11.732  0.817
bi= Y,-Y, 1 10489 1.397
b= -0.58 b,= 0.712 bs= -0.132
¢ =X X 2A= 0.205
c1= -1.243 c= 1.172 c3= 0.0709 AREAG= 0.1025
Funciones de Forma
Ni =( a +bx + cy )/2A PRUEBA .
N;= (7.820091 + -0.58X + -1.243 Y )/ 0.205 N, = 1.00 . (. ‘ 4.1.2.732.0.817)
N, = (-9.10545 + 0.712X+ 1.172Y )/0.205 N, = 1.00 S
N3 = (1.4906 + -0.132X + 0.0709 Y )/0.205 N5 = 1.00 T (11.551,0.59
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Elemento 1 2 3
R X Y; X; Y; Xk Yy Calculo del Area
11.732 0.817 11.661 0.685 13.01 0.00
ai= XY XY, 1 11732 0817
a;= -8.91185 a,= 10.6291 as= -1.4906 2A =Det = 1 11.661 0.685
bi=Y;-Y 1 13.01 0
b,= 0.685 b,= -0.817 bs= 0.132
ci =X X 2A= 0.226
c,= 1.349 Cy= -1.278 cz=  -0.0709 AREA= 0.113
Funciones de Forma et |
Ni =( a +bx + cy )/2A PRUEBA BT 68;
Ny = (-8.91185 + 0.685X + 1.349Y )/ 0.226 N, = 1.00
N, = (10.6291+ -0.817X + -1.278 Y )/0.226 N, = 1.00 \
N3 = (-1.4906 + 0.132X+ -0.0709 Y )/0.226 N3 = 1.00 Yi{12.169,0.00),
U (13:610.00)
Elemento 1 2 3
S X Y; X Y; Xk Yy Calculo del Area
12.755 0.00 13.01 0.00 11.661 0.69
ai= XY XY, 1 12755 0
a;= 8.91185 a,= -8.7371 as= 0 2A =Det = 1 13.01 0
b= Yj-Y, 1 11661 0.685
b,= -0.685 b,= 0.685 bs= 0
C XX 2A= 0.174
c,= -1.349 Cy= 1.094 cz=  0.2549 AREA;= 0.087
Funciones de Forma § e |
Ni =( a +bx + cy )/2A PRUEBA Fiit 661.068; 2
Ny = (891185+ -0.685X + -1.349Y )/ 0.174 N, = 1.00
N, = (-8.7371+ 0.685X + 1.094Y )/0.174 N, = 1.00 \
N3= (0+ OX+ 0.2549Y )/0.174 N3 = 1.00 V(127550 00 NNy

U (13:010.00)
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Determinacion de matriz de rigidez

(e)

1 bibjdll + Cide33

ij 2x2 - 4.A¢€ Cibjd21 + Cjbid33

MATRIZ DE RIGIDEZ DEL ELEMENTO A

b,=
bs=

Ky =

Ko =

Ksy =

0.817
-0.817

8.268E+10
-3.92E+10

-8.16E+09
2.608E+09

-8.03E+10
3.845E+10

8.27E+10
-3.92E+10
-8.16E+09
2.61E+09
-8.03E+10
3.85E+10

C=  -1.278 b,=
Cy= 1.203
-3.92E+10
1.19E+11 Ky, =
5.217E+09
-2.04E+10 Ky, =
3.768E+10
-1.13E+11 Ky =
-3.92E+10 -8.16E+09 2.61E+09
1.19E+11 5.22E+09 -2.04E+10
5.22E+09 1.63E+09  0.00E+00
-2.04E+10 0.00E+00  4.07E+09
3.776+10  7.68E+09 -2.61E+09
-1.13E+11 -5.22E+09 1.92E+10

MATRIZ DE RIGIDEZ DEL ELEMENTO B

b=
bs=

K11 =

Ky =

Ky =

Kg=

0.817
-0.132

7.087E+10
-3.35E+10

-6.3E+10
2.932E+10

-2.96E+09
2.534E+09

7.09E+10
-3.35E+10
-6.30E+10
2.93E+10
-2.96E+09
2.53E+09

C=  -1.203 b,=
C=  -0.116
-3.35E+10
9.747E+10 Ky, =
3.054E+10
-9.06E+10 Ky =
-3.5E+08
5.482E+09 Ky =
-3.35E+10 -6.30E+10 2.93E+10
9.75E+10 3.05E+10 -9.06E+10
3.056+10 5.62E+10 -2.66E+10
-9.06E+10 -2.66E+10 8.44E+10
-3.50E+08 2.14E+09  9.75E+07
5.48E+09 -2.52E+09 -5.46E+09

bicjd12

0
1/4A=

-8.16E+09
5.217E+09

1.628E+09
0

7.681E+09
-5.22E+09

-8.03E+10
3.77E+10
7.68E+09

-2.61E+09
7.80E+10
-3.69E+10

-0.685
1/4A=

-6.3E+10
3.054E+10

5.619E+10
-2.66E+10

2.136E+09
-2.52E+09

-2.96E+09
-3.50E+08
2.14E+09
9.75E+07
1.30E+09
5.22E+08
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+ bjCid33
bibjd33 + CideZZ

Cy=
2.4038462

2.608E+09
-2.04E+10

0
4.071E+09

-2.61E+09
1.92E+10

3.85E+10
-1.13E+11
-5.22E+09
1.92E+10
-3.69E+10
1.07E+11

C=
2.1834061

2.932E+10
-9.06E+10

-2.66E+10
8.444E+10

97479985
-5.46E+09

2.53E+09
5.48E+09
-2.52E+09
-5.46E+09
5.22E+08
1.16E+09

0.255 A=
-8E+10
Ki3= 4E+10
8E+09
Ky3 = -3E+09
8E+10
K33 = -4E+10
1.139 A=
-3E+09
Ki3= -3E+08
2E+09
Ky3= 1E+08
1E+09
K33 = 5E+08

0.104

3.85E+10
-1.1E+11

-5.2E+09
1.92E+10

-3.7E+10
1.07E+11

0.1145

2.53E+09
5.48E+09

-2.5E+09
-5.5E+09

5.22E+08
1.16E+09



MATRIZ DE RIGIDEZ DEL ELEMENTO C

b= -0.712 C= 1.13 b,= 0.58 C=

by= 0.132 Cy= 0.117 1/4A= 2.1551724

5.712E+10 -2.71E+10 -5.48E+10 2.468E+10

Ky = -2.71E+10 8.305E+10 Kip= 2.729E+10 -8.84E+10

-5.48E+10 2.729E+10 5.379E+10 -2.44E+10

Ky = 2.468E+10 -8.84E+10 Kyy= -2.44E+10 9.483E+10

-2.31E+09 -1.96E+08 1.021E+09 -3.24E+08

Ksy= 2.414E+09  5.31E+09 K= -2.93E+09 -6.47E+09

5716410 -2.71E+10 -5.48E+10 2.47E+10 -2.31E+09 2.41E+09

-2.71E+10 8.30E+10 2.73E+10 -8.84E+10 -1.96E+08 5.31E+09

Kc=| -5.48E+10 2.73E+10 5.38E+10 -2.44E+10 1.02E+09 -2.93E+09

2.476+10 -8.84E+10 -2.44E+10 9.48E+10 -3.24E+08 -6.47E+09

-2.31E+09 -1.96E+08 1.02E+09 -3.24E+08 1.296+09 5.20E+08

2.41E+409 5.31E+09 -2.93E+09 -6.47E+09 5.20E+08 1.16E+09
6.03E+10 -2.69E+10 -5.71E+10 2.28E+10 -3.18E+09 4.05E+09
-2.69E+10 1.09E+11 2.54E+10 -1.11E+11 1.45E+09 2.39E+09
Ke=|-5.71E+10 2.54E+10 5.52E+10 -2.11E+10 1.89E+09 -4.34E+09
2.28E+10 -1.11E+11 -2.11E+10 1.14E+11 -1.73E+09 -3.07E+09
-3.18E+09 1.45E+09 1.89E+09 -1.73E+09 1.30E+09 2.88E+08
4.056+409 2.30E+09 -4.34E+09 -3.07E+09 2.88E+08 6.77E+08

MATRIZ DE RIGIDEZ DEL ELEMENTO F

b= 0.565 C=  -1.273 b,=  -0.419 C=
b= -0.146 C= -0.03599 1/4A= 2.4271845
6.115E+10 -2.73E+10 -5.71E+10 2.284E+10
Ky = -2.73E+10 1.105E+11 Kip= 2.544E+10 -1.11E+11
-5.71E+10 2.544E+10 5.442E+10 -2.08E+10
Ko = 2.284E+10 -1.11E+11 Ky, = -2.08E+10 1.127E+11
-4,06E+09 1.835E+09 2.676E+09 -2.03E+09
Kg = 4.442E+09 810279505 Ksp= -4.64E+09 -1.43E+09
6.11E+10 -2.73E+10 -5.71E+10 2.28E+10 -4.06E+09 4.44E+09
2736410 1.11E+11 2.54E+10 -1.11E+11 1.84E+09 8.10E+08
Ke=|-5.71E+10 2.54E+10 5.44E+10 -2.08E+10 2.68E+09 -4.64E+09
2.28E+410 -1.11E+11 -2.08E+10 1.13E+11 -2.03E+09 -1.43E+09
-4.06E+09 1.84E+09 2.68E+09 -2.03E+09 1.38E+09 1.99E+08
4.44E+09 8.10E+08 -4.64E+09 -1.43E+09 1.99E+08 6.21E+08
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-1.247

1.309

Kiz=

Kys= -2E+09

Ksz=

A= 0.116

-2E+09
Kig= -2E+08

2.41E+09
5.31E+09

1E+09
Kys= -3E+08

-2.9E+09
-6.5E+09

1E+09 5.2E+08

Ks3= 5E+08 1.16E+09

A= 0.103

-4E+09
2E+09

4.44E+09
8.1E+08

3E+09 -4.6E+09

-1.4E+09

1E+09
2E+08

1.99E+08
6.21E+08



MATRIZ DE RIGIDEZ DEL ELEMENTO D

b=
bs=

K11 =

Ko =

Ks; =

0.712
-0.14

6.743E+10
-3.2E+10

-6.25E+10
2.831E+10

-4.97E+09
3.672E+09

6.74E+10
-3.20E+10
-6.25E+10
2.83E+10
-4.97E+09
3.67E+09

Ci=
Cy=

-3.2E+10
9.785E+10

3.093E+10
-9.93E+10

1.056E+09
1.469E+09

-3.20E+10
9.78E+10
3.09E+10
-9.93E+10
1.06E+09
1.47E+09

MATRIZ DE RIGIDEZ DEL ELEMENTO E

b=
bs=

Ki=

Ky =

K1 =

-0.565
0.14

6.027E+10
-2.69E+10

-5.71E+10
2.283E+10

-3.18E+09
4.054E+09

C=
Cs=
-2.69E+10
1.089E+11

2.544E+10
-1.11E+11

1.446E+09
2.391E+09

-1.127 b,= -0.572
-0.055 1/4A=
-6.25E+10

K= 3.093E+10

5.886E+10
Kyp= -2.69E+10

3.592E+09
Ksp= -3.98E+09

-6.25E+10 2.83E+10 -4.97E+09
3.09E+10 -9.93E+10 1.06E+09
5.89E+10 -2.69E+10 3.59E+09
-2.69E+10 1.02E+11 -1.36E+09
3.59E+09 -1.36E+09 1.38E+09
-3.98E+09 -2.19E+09 3.07E+08

1.273 b,= 0.425
0.055 1/4A =
-5.71E+10

K= 2.544E+10

5.52E+10
Kyy= -2.11E+10

1.887E+09
Ksp= -4.34E+09
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C=
2.5510204

2.831E+10
-9.93E+10

-2.69E+10
1.015E+11

-1.36E+09
-2.19E+09

3.67E+09
1.47E+09
-3.98E+09
-2.19E+09
3.07E+08
7.22E+08

C=
2.3923445

2.283E+10
-1.11E+11

-2.11E+10
1.144E+11

-1.73E+09
-3.07E+09

1.182

-1.328

A=

-5E+09

Kiy3= 1E+09

4E+09

Ky3 = -1E+09

1E+09

Ks3= 3E+08
A=

-3E+09

Kiz= 1E+09

2E+09

Ky3 = -2E+09

1E+09

Ks3= 3E+08

0.098

3.67E+09
1.47E+09

-4E+09
-2.2E+09

3.07E+08
7.22E+08

0.1045

4.05E+09
2.39E+09

-4.3E+09
-3.1E+09

2.88E+08
6.77E+08



MATRIZ DE RIGIDEZ DEL ELEMENTO G

b= -0.395
b= 0.146
5.371E+10

Ky = -1.98E+10

-5.12E+10
Kp = 1.508E+10

-2.46E+409
Ky = 4.69E+09

5.37E+10
-1.98E+10
Kg =|-5.12E+10
1.51E+10
-2.46E+09
4.69E+09

C= 1.313 b,= 0.249

C=  0.03599 1/4A=
-1.98E+10 -5.12E+10
1.135E+11 Kip= 1.769E+10
1.769E+10 5.017E+10
-1.15E+11 Ky = -1.28E+10
2.074E+09 1.076E+09
1.536E+09 Ksp= -4.89E+09

-1.98E+10 -5.12E+10 1.51E+10 -2.46E+09
1.13E+411 1.77E+10 -1.15E+11 2.07E+09
1.77E+10 5.02E+10 -1.28E+10 1.08E+09
-1.15E+11 -1.28E+10 1.17E+11 -2.27E+09
2.07E+09 1.08E+09 -2.27E+09 1.39E+09
1.54E+09 -4.89E+09 -2.16E+09 2.00E+08
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C=
2.4390244

1.508E+10
-1.15E+11

-1.28E+10
1.172E+11

-2.27E+09
-2.16E+09

4.69E+09
1.54E+09
-4.89E+09
-2.16E+09
2.00E+08
6.24E+08

-1.349

A=
-2E+09

Kiyz3= 2E+09
1E+09

Ky3= -2E+09
1E+09

Ki3= 2E+08

0.1025

4.69E+09
1.54E+09

-4.9E+09
-2.2E+09

2E+08
6.24E+08



MATRIZ DE RIGIDEZ DEL ELEMENTO H

b=
b=

0.395
-0.148

5.478E+10

Ky = -2.026+10

-5.16E+10

Ky = 1.522E+10

-3.17E+09

Ky = 4.943E+09

5.48E+10
-2.02E+10
-5.16E+10
1.52E+10
-3.17E+09
4.94E+09

-2.02E+10

-1.16E+11

C=
Cs=

-1.313
-0.01799

-2.02E+10
1.157E+11

1.782E+10
-1.16E+11

2.334E+09
15344501

-5.16E+10
1.78E+10
4.99E+10

-1.28E+10
1.75E+09

-5.05E+09

1.16E+11
1.78E+10

2.33E+09
1.53E+07

MATRIZ DE RIGIDEZ DEL ELEMENTO |

b=
by=

-0.227
0.148

4.807E+10

Ky = -1.18E+10

-4.64E+10

Ky = 6.716E+09

-1.63E+09

Ksy= 5.067E+09

4.81E+10
-1.18E+10
-4.64E+10
6.72E+09

-1.63E+09
5.07E+09

-1.18E+10

-1.14E+11

C=
Cs=

1.289
0.01799

-1.18E+10
1.129E+11

9.332E+09
-1.14E+11

2.451E+09

654445205

-4.64E+10
9.33E+09
4.63E+10

-4.16E+09
1.53E+08

-5.17E+09

1.13E+11
9.33E+09

2.45E+09
6.54E+08

MATRIZ DE RIGIDEZ DEL ELEMENTO J

0.227
-0.15

b,=
bs=
4.831E+10

Ky; = -1.18E+10

-4.6E+10
Ky = 6.627E+09

-2.3E+09
Ks3; = 5.218E+09

C=  -1.289
Cy= 0
-1.18E+10
1.135E+11

9.235E+09
-1.13E+11

2.609E+09
-9.19E+08

b,= -0.247
1/4A=

-5.16E+10

Ky, = 1.782E+10
4.986E+10

Ky, = -1.28E+10
1.748E+09

Ks, = -5.05E+09
1.52E+10 -3.17E+09
-1.16E+11 2.33E+09
-1.28E+10 1.75E+09
1.16E+11 -2.44E+09
-2.44E+09 1.43E+09
-6.04E+08 1.03E+08
b,=  0.07899
1/4A=

-4.64E+10

Ki; = 9.332E+09
4.628E+10

Ky, = -4.16E+09
153387296

K3, = -5.17E+09
6.72E+09 -1.63E+09
-1.14E+11  2.45E+09
-4.16E+09  1.53E+08
1.15E+11 -2.56E+09
-2.56E+09  1.48E+09
-1.26E+09 1.07E+08

b,= -0.077

1/4A=

-4.6E+10

Kip= 9.235E+09

4.524E+10
Ky,= -4.02E+09

779226036
Ksp= -5.22E+09
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C=
2.4875622

1.522E+10
-1.16E+11

-1.28E+10
1.163E+11

-2.44E+09
-6.04E+08

4.94E+09
1.53E+07
-5.05E+09
-6.04E+08
1.03E+08
5.89E+08

C=
2.5773196

6.716E+09
-1.14E+11

-4.16E+09
1.148E+11

-2.56E+09
-1.26E+09

5.07E+09
6.54E+08
-5.17E+09
-1.26E+09
1.07E+08
6.10E+08

C,=
2.5906736

6.627E+09
-1.13E+11

-4.02E+09
1.123E+11

-2.61E+09
311690415

1.331 A= 0.1005

-3E+09 4.94E+09

Kiz= 2E+09 15344501

2E+09
Ky = -2E+09

-5E+09
-6E+08

1E+09
1E+08

1.03E+08

Kz = 5.89E+08

-1.307 A= 0.097

-2E+09
2E+09

5.07E+09

Kiz= 6.54E+08

2E+08
Ky = -3E+09

-5.2E+09
-1.3E+09

1E+09
1E+08

1.07E+08

Kss = 6.1E+08

1.289 A= 0.0965

-2E+09
3E+09

5.22E+09

Kys = -9.2E+08

8E+08
Kys = -3E+09

-5.2E+09
3.12E+08

2E+09 0
Kss = 0 6.07E+08



4.83E+10
-1.18E+10
K, =| -4.60E+10
6.63E+09
-2.30E+09
5.22E+09

-1.18E+10
1.13E+11
9.24E+09

-1.13E+11
2.61E+09

-9.19E+08

MATRIZ DE RIGIDEZ DEL ELEMENTO K

by=
by=

-0.071
0.15

Ci=

Cs=

4.573E+10
-3.7E+09

-3.7E+09

Kyq = 1.136E+11
-4.5E+10

-1.51E+09

1.096E+09
K,y = -1.13E+11

-7.08E+08
5.21E+09

2.605E+09

Ksq = -2.83E+08

4.57E+10
-3.70E+09
-4.50E+10
-1.51E+09
-7.08E+08
5.21E+09

-3.70E+09
1.14E+11
1.10E+09

-1.13E+11
2.60E+09

-2.83E+08

MATRIZ DE RIGIDEZ DEL ELEMENTO L

by=
by=

0.071
-1.307

C=
Cs=

4.668E+10
K1, = -3.78E+09

-3.78E+09
1.16E+11

-4.53E+10
-1.49E+09

1.118E+09

K,y = -1.14E+11

-6.93E+09
Ksy = 4.636E+10

2.32E+10
-4.11E+09

4.67E+10
-3.78E+09
K, =|-4.53E+10
-1.49E+09
-6.93E+09
4.64E+10

-3.78E+09
1.16E+11
1.12E+09

-1.14E+11
2.32E+10

-4.11E+09

-4.60E+10 6.63E+09 -2.30E+09
9.24E+09 -1.13E+11 2.61E+09
4.52E+10 -4.02E+09 7.79E+08
-4.02E+09 1.12E+11 -2.61E+09
7.79E+08 -2.61E+09 1.52E+09
-5.22E+09 3.12E+08 0.00E+00
1.307 b,= -0.0789

0 1/4A=
-4.5E+10

Ky, = 1.096E+09

4.581E+10

Kyp= 4.11E+09

-7.86E+08

Ksp= -5.21E+09

-4.50E+10 -1.51E+09 -7.08E+08
1.10E+09 -1.13E+11 2.60E+Q09
4.58E+10 4.11E+09 -7.86E+08
4.11E+09 1.14E+11 -2.60E+09
-7.86E+08 -2.60E+09 1.49E+09
-5.21E+09 -3.14E+08 0.00E+00
-1.307 b,= 0.077
0.018 1/4A =
-4.53E+10

Ky, = 1.118E+09

4.547E+10

Ky, = 4.039E+09

-6.2E+09

Ksp= -4.57E+10

-4.53E+10 -1.49E+09 -6.93E+09
1.12E+09 -1.14E+11 2.32E+10
4.55E+10 4.04E+09 -6.20E+09
4.04E+09 1.13E+11 -2.28E+10
-6.20E+09 -2.28E+10 1.16E+11
-4.57E+10 -1.16E+09 -9.57E+08
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5.22E+09
-9.19E+08
-5.22E+09
3.12E+08
0.00E+00
6.07E+08

C=
2.5510204

-1.51E+09
-1.13E+11

4.11E+09
1.136E+11

-2.6E+09
-3.14E+08

5.21E+09
-2.83E+08
-5.21E+09

-3.14E+08
0.00E+00
5.98E+08

Cy=
2.6041667

-1.49E+09
-1.14E+11

4.039E+09
1.128E+11

-2.28E+10
-1.16E+09

4.64E+10
-4.11E+09
-4.57E+10
-1.16E+09
-9.57E+08
4.64E+10

-1.307 A=
-7E+08
Kiz= 3E+09
-8E+08
Ky3= -3E+09
1E+09
Ksz= 0
1.289 A=
-7E+09
Ki3= 2E+10
-6E+09
Ky3= -2E+10
1E+11
K33 = -1E+09

0.098

5.21E+09
-2.8E+08

-5.2E+09
-3.1E+08

0
5.98E+08

0.096

4.64E+10
-4.1E+09

-4.6E+10
-1.2E+09

-9.6E+08
4.64E+10



MATRIZ DE RIGIDEZ DEL ELEMENTO M

b,=
bs=

Ky =

KZl -

Ka1=

Ky =

MATRIZ DE RIGIDEZ DEL ELEMENTO N

b,=
bs=

Kii=

Ko =

Kai=

Kn=

MATRIZ DE RIGIDEZ DEL ELEMENTO N

b=
bs=

Ky =

Ky =

Ka1 =

0.101
0.148

4.836E+10
5.287E+09

-4.87E+10
-1.04E+10

325878268
5.142E+09

4.84E+10
5.29E+09
-4.87E+10
-1.04E+10
3.26E+08
5.14E+09

-0.101
-0.146

4.86E+10
5.314E+09

-4.82E+10
-1.04E+10

-3.52E+08
5.073E+09

4.86E+10
5.31E+09
-4.82E+10
-1.04E+10
-3.52E+08
5.07E+09

0.279
0.146

5.128E+10
1.424E+10

-5.26E+10
-1.91E+10

1.283E+09
4.838E+09

C,=
C=

5.287E+09
1.195E+11

-7.82E+09
-1.18E+11

2.536E+09
-1.19E+09

5.29E+09
1.20E+11
-7.82E+09
-1.18E+11
2.54E+09
-1.19E+09

=
Cs=

5.314E+09
1.201E+11

-7.78E+09
-1.17E+11

2.464E+09
-2.87E+09

5.31E+09
1.20E+11
-7.78E+09
-1.17E+11
2.46E+09
-2.87E+09

C=

Cy=
1.424E+10
1.18E+11

-1.65E+10
-1.16E+11

2.227E+09
-2.12E+09

1.367
-0.018

b=

Kip =

Kyp =

Ksp =

-4.87E+10
-7.82E+09
5.04E+10
1.29E+10 1.18E+11
-1.73E+09 -2.43E+09
-5.04E+09  6.09E+08

-1.04E+10
-1.18E+11
1.29E+10

-1.367
0.03699

b,=

K1z =

Ky =

Ks, =

-4.82E+10
-7.78E+09
4.93E+10
1.26E+10 1.15E+11
-1.05E+09 -2.26E+09
-4.86E+09  2.23E+09

-1.04E+10
-1.17E+11
1.26E+10

1.365 b,=
-0.0369

Ky, =

Kyp =

Ky =

-0.249
1/4A=

-4.87E+10
-7.82E+09

5.042E+10
1.286E+10

-1.73E+09
-5.04E+09

3.26E+08
2.54E+09
-1.73E+09
-2.43E+09
1.41E+09
-1.02E+08

0.247
1/4A=

-4.82E+10
-7.78E+09

4.93E+10
1.264E+10

-1.05E+09
-4.86E+09

-3.52E+08
2.46E+09
-1.05E+09
-2.26E+09
1.40E+09
-2.08E+08

-0.425
1/4A=

-5.26E+10
-1.65E+10

5.52E+10
2.11E+10

-2.64E+09
-4.64E+09
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C,=
2.4509804

-1.04E+10
-1.18E+11

1.286E+10
1.177E+11

-2.43E+09
608992034

5.14E+09
-1.19E+09
-5.04E+09
6.09E+08
-1.02E+08
5.80E+08

C=
2.4630542

-1.04E+10
-1.17E+11

1.264E+10
1.15E+11

-2.26E+09
2.23E+09

5.07E+09
-2.87E+09
-4.86E+09
2.23E+09
-2.08E+08
6.35E+08

C=
2.3923445
-1.91E+10
-1.16E+11

2.11E+10
1.144E+11

-2.03E+09
1.507E+09

-1.349 A=
3E+08
Kiy3= 3E+09
-2E+09
Ky3 = -2E+09
1E+09
K33 = -1E+08
1.33 A=
-4E+08
Kiyz= 2E+09
-1E+09
Ky3 = -2E+09
1E+09
K33 = -2E+08
-1.328 A=
1E+09
Kiz= 2E+09
-3E+09
Ky3= -2E+09
1E+09
K33 = -2E+08

0.102

5.14E+09
-1.2E+09

-5E+09
6.09E+08

-1E+08
5.8E+08

0.1015

5.07E+09
-2.9E+09

-4.9E+09
2.23E+09

-2.1E+08
6.35E+08

0.1045

4.84E+09
-2.1E+09

-4.6E+09
1.51E+09

-2E+08
6.16E+08



5.13E+10
1.42E+10
Ky =| -5.26E+10
-1.91E+10
1.28E+09
4.84E+09

MATRIZ DE RIGIDEZ DEL ELEMENTO O

b=
bs=

Ki =

Ky =

Ka1=

-0.279
-0.14

5.203E+10
1.444E+10

-5.26E+10
-1.91E+10

570767597
4.638E+09

5.20E+10
1.44E+10
-5.26E+10
-1.91E+10
5.71E+08
4.64E+09

C=  -1.365
Cy= 0.055

1.444E+10
1.197E+11

-1.65E+10
-1.16E+11

2.028E+09
-3.76E+09

1.44E+10 -5.26E+10
1.20E+11 -1.65E+10
-1.65E+10 5.45E+10
-1.16E+11 2.08E+10
2.03E+09 -1.89E+09
-3.76E+09 -4.35E+09

MATRIZ DE RIGIDEZ DEL ELEMENTO P

b=
by=

K=

Ky =

Ka1=

Kp=

0.572
0.14

5.961E+10
2.701E+10

-6.3E+10
-3.1E+10

3.405E+09
4.004E+09

5.96E+10
2.70E+10
-6.30E+10
-3.10E+10
3.41E+09
4.00E+09

C,= 1.227
Ci=  -0.055

2.701E+10
1.05E+11

-2.84E+10
-1.03E+11

1.397E+09
-2.27E+09

2.70E+10 -6.30E+10
1.05E+11 -2.84E+10
-2.84E+10 6.78E+10
-1.03E+11 3.21E+10
1.40E+09 -4.74E+09
-2.27E+09 -3.71E+09

b,= 0.419
1/4A =

-5.26E+10
Ky, = -1.65E+10

5.449E+10
Ky = 2.082E+10

-1.89E+09
Ksp= -4.35E+09

-1.91E+10 5.71E+08
-1.16E+11  2.03E+09
2.08E+10 -1.89E+09
1.13E+11 -1.74E+09
-1.74E+09  1.32E+09
3.07E+09 -2.92E+08

b=  -0.712
1/4A =

-6.3E+10
Kip= -2.84E+10

6.776E+10
Ky, = 3.211E+10

-4.74E+09
Ksp= -3.71E+09

-3.10E+10 3.41E+09
-1.03E+11  1.40E+09
3.21E+10 -4.74E+09
1.01E+11 -1.10E+09
-1.10E+09  1.33E+09
1.58E+09 -2.96E+08
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1.42E+10 -5.26E+10 -1.91E+10 1.28E+09 4.84E+09
1.18E+11 -1.65E+10 -1.16E+11 2.23E+09 -2.12E+09
-1.65E+10 5.52E+10 2.11E+10 -2.64E+09 -4.64E+09
-1.16E+11 2.11E+10 1.14E+11 -2.03E+09 1.51E+09
2.23E+09 -2.64E+09 -2.03E+09 1.36E+09 -2.01E+08
-2.12E+09 -4.64E+09 1.51E+09 -2.01E+08 6.16E+08

Cy=
2.4271845

-1.91E+10
-1.16E+11

2.082E+10
1.129E+11

-1.74E+09
3.071E+09

4.64E+09
-3.76E+09
-4.35E+09
3.07E+09
-2.92E+08
6.87E+08

C=
2.4630542

-3.1E+10
-1.03E+11

3.211E+10
1.011E+11

-1.1E+09
1.577E+09

4.00E+09
-2.27E+09
-3.71E+09
1.58E+09
-2.96E+08
6.97E+08

1.31

-1.172

A=

6E+08

Kiy3= 2E+09

-2E+09

Ky3= -2E+09

1E+09

K33 = -3E+08
A=

3E+09

Kyz= 1E+09

-5E+09

Ky3= -1E+09

1E+09

K33 = -3E+08

0.103

4.64E+09
-3.8E+09

-4.3E+09
3.07E+09

-2.9E+08
6.87E+08

0.1015

4E+09
-2.3E+09

-3.7E+09
1.58E+09

-3E+08
6.97E+08



MATRIZ DE RIGIDEZ DEL ELEMENTO Q

b,= -0.58 C,=
b= -0.132 Cy=
6.062E+10 2.747E+10
Ky = 2.747E+10 1.067E+11
-6.32E+10 -2.85E+10
Ky = -3.11E+10 -1.03E+11
2.624E+409  1.04E+09
Ky = 3.646E+09 -3.65E+09
6.06E+10  2.75E+10
2756410  1.07E+11
Kq=|-6.32E+10 -2.85E+10
-3.11E+10 -1.03E+11
2.626409  1.04E+09
3.65E+09 -3.65E+09

MATRIZ DE RIGIDEZ DEL ELEMENTO R

by=
by=

0.685
0.132

C=
Cs=

6.897E+10
3.194E+10

3.194E+10
Ky = 1.157E+11

-7.2E+10
-3.55E+10

-3.29E+10
Ky = -1.12E+11
3.005E+09
3.544E+09

932602784
Ky = -3.43E409
6.90E+10
3.19E+10
-7.20E+10
-3.55E+10
3.01E+09
3.54E+09

3.19E+10
1.16E+11
-3.29E+10
-1.12E+11
9.33E+08
-3.43E+09

Kg=

MATRIZ DE RIGIDEZ DEL ELEMENTO S

b=  -0.685 C=
b= 0 Cy=

8.959E+10 4.149E+10
K= 4.149E+10 1.502E+11

-1.243 b,= 0.712
0.0709 1/4A=
-6.32E+10

Kip= -2.85E+10

6.71E+10

Kyy= 3.18E+10

-3.86E+09

K3y = -3.29E+09

-6.32E+10 -3.11E+10 2.62E+09
-2.85E+10 -1.03E+11 1.04E+09
6.71E+10 3.18E+10 -3.86E+09
3.18E+10 1.00E+11 -6.83E+08
-3.86E+09 -6.83E+08 1.23E+09
-3.29E+09 2.89E+09 -3.57E+08
1.349 b= -0.817
-0.0709 1/4A=
-7.2E+10

Kip= -3.29E+10

7.61E+10

Ky, = 3.609E+10

-4.13E+09

K3 = -3.22E+09

-7.20E+10 -3.55E+10 3.01E+09
-3.29E+10 -1.12E+11 9.33E+08
7.61E+10 3.61E+10 -4.13E+09
3.61E+10 1.09E+11 -6.09E+08
-4.13E+09 -6.09E+08 1.12E+09
-3.22E+09  2.74E+09 -3.24E+08
-1.349 b= 0.685
0.2549 1/4A =
-7.93E+10

Kiz= -3.63E+10
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Cy=
2.4390244

-3.11E+10
-1.03E+11

3.18E+10
1.001E+11

-6.83E+08
2.89E+09

3.65E+09
-3.65E+09
-3.29E+09
2.89E+09
-3.57E+08
7.62E+08

C=
2.2123894

-3.55E+10
-1.12E+11

3.609E+10
1.095E+11

-6.09E+08
2.735E+09

3.54E+09
-3.43E+09
-3.22E+09
2.74E+09
-3.24E+08
6.91E+08

Cy=
2.8735632

-3.89E+10
-1.24E+11

1.172 A= 0.1025

3E+09 3.65E+09

Kiz= 1E+09 -3.7E+09

-4E+09 -3.3E+09
Kys= -7E+08 2.89E+09

1E+09 -3.6E+08
Kys= -4E+08 7.62E+08

-1.278 A= 0.113

3.54E+09
-3.4E+09

3E+09
Kiz= OE+08
-3.2E+09
2.74E+09

-4E+09
Ky3= -6E+08

-3.2E+08
6.91E+08

1E+09
Kys= -3E+08

0.087

-1E+10 -2.6E+09
Kia= -SE+00 -2.6E+10



-7.93E+10
Ky1= -3.89E+10
-1.03E+10
K= -2.61E+09
8.96E+10
4.15E+10
-7.93E+10
-3.89E+10
-1.03E+10
-2.61E+09

-3.63E+10
-1.24E+11

-5.23E+09
-2.57E+10

4.15E+10

1.50E+11
-3.63E+10
-1.24E+11
-5.23E+09
-2.57E+10

-7.93E+10
-3.63E+10
7.09E+10
3.36E+10
8.35E+09
2.61E+09

7.094E+10

Ky = 3.365E+10

8.347E+09

3.365E+10
1.036E+11

5.226E+09

K3, = 2.613E+09 2.087E+10

-3.89E+10
-1.24E+11
3.36E+10
1.04E+11
5.23E+09
2.09E+10

-1.03E+10
-5.23E+09
8.35E+09
5.23E+09
1.94E+09
0.00E+00
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-2.61E+09
-2.57E+10
2.61E+09
2.09E+10
0.00E+00
4.86E+09

Kz =

Ks3 =

8E+09 2.61E+09
5E+09 2.09E+10

2E+09 0
0 4.86E+09



Asignacion de nodos a matrices

Nudo
ijk

Nudo
ijk

Nudo
ijk

Nudo
ijk

2

8.27E+10
-3.92E+10
-8.16E+09
2.61E+09
-8.03E+10
3.85E+10

7.09E+10
-3.35E+10
-6.30E+10
2.93E+10
-2.96E+09
2.53E+09

5.71E+10
-2.71E+10
-5.48E+10
2.47E+10
-2.31E+09
2.41E+09

6.74E+10
-3.20E+10
-6.25E+10
2.83E+10
-4.97E+09
3.67E+09

2
-3.92E+10  -8.16E+09 2.61E+09
1.19E+11 5.22E+09  -2.04E+10
5.22E+09 1.63E+09 0.00E+00
-2.04E+10 0.00E+00 4.07E+09
3.77E+10 7.68E+09  -2.61E+09
-1.13E+11  -5.22E+09 1.92E+10

4 3 3
2

-3.35E+10  -6.30E+10 2.93E+10
9.75E+10 3.05E+10  -9.06E+10
3.05E+10 5.62E+10  -2.66E+10
-9.06E+10  -2.66E+10 8.44E+10
-3.50E+08 2.14E+09 9.75E+07
5.48E+09  -2.52E+09  -5.46E+09

2
-2.71E+10  -5.48E+10 2.47E+10
8.30E+10 2.73E+10  -8.84E+10
2.73E+10 5.38E+10  -2.44E+10
-8.84E+10  -2.44E+10 9.48E+10
-1.96E+08 1.02E+09  -3.24E+08
5.31E+09  -2.93E+09  -6.47E+09

2
-3.20E+10  -6.25E+10 2.83E+10
9.78E+10 3.09E+10  -9.93E+10
3.09E+10 5.89E+10  -2.69E+10
-9.93E+10  -2.69E+10 1.02E+11
1.06E+09 3.59E+09  -1.36E+09
1.47E+09  -3.98E+09  -2.19E+09
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3
-8.03E+10 3.85E+10
3.77E+10  -1.13E+11
7.68E+09  -5.22E+09
-2.61E+09 1.92E+10
7.80E+10  -3.69E+10
-3.69E+10 1.07E+11

2 2
3

-2.96E+09 2.53E+09
-3.50E+08 5.48E+09
2.14E+09  -2.52E+09
9.75E+07  -5.46E+09
1.30E+09 5.22E+08
5.22E+08 1.16E+09

3
-2.31E+09 2.41E+09
-1.96E+08 5.31E+09
1.02E+09  -2.93E+09
-3.24E+08  -6.47E+09
1.29E+09 5.20E+08
5.20E+08 1.16E+09

3
-4.97E+09 3.67E+09
1.06E+09 1.47E+09
3.59E+09  -3.98E+09
-1.36E+09  -2.19E+09
1.38E+09 3.07E+08
3.07E+08 7.22E+08

B R Www NN
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~ 00O

NN W WD D



Nudo
ijk

Nudo

Nudo
ijk

Nudo
ijk

Nudo

1
6.03E+10
-2.69E+10
-5.71E+10
2.28E+10
-3.18E+09
4.05E+09

1
6.11E+10
-2.73E+10
-5.71E+10
2.28E+10
-4.06E+09
4.44E+09

1
5.37E+10
-1.98E+10
-5.12E+10
1.51E+10
-2.46E+09
4.69E+09

10
1
5.48E+10
-2.02E+10
-5.16E+10
1.52E+10
-3.17E+09
4.94E+09

1
4.81E+10
-1.18E+10
-4.64E+10
6.72E+09
-1.63E+09
5.07E+09

-2.69E+10
1.09E+11
2.54E+10

-1.11E+11
1.45E+09
2.39E+09

-2.73E+10
1.11E+11
2.54E+10

-1.11E+11
1.84E+09
8.10E+08

-1.98E+10
1.13E+11
1.77E+10

-1.15E+11
2.07E+09
1.54E+09

10

-2.02E+10
1.16E+11
1.78E+10

-1.16E+11
2.33E+09
1.53E+07

-1.18E+10
1.13E+11
9.33E+09

-1.14E+11
2.45E+09
6.54E+08

2
-5.71E+10
2.54E+10
5.52E+10
-2.11E+10
1.89E+09
-4.34E+09

2
-5.71E+10
2.54E+10
5.44E+10
-2.08E+10
2.68E+09
-4.64E+09

2
-5.12E+10
1.77E+10
5.02E+10
-1.28E+10
1.08E+09
-4.89E+09

2
-5.16E+10
1.78E+10
4.99E+10
-1.28E+10
1.75E+09
-5.05E+09

10
2
-4.64E+10
9.33E+09
4.63E+10
-4.16E+09
1.53E+08
-5.17E+09

2.28E+10
-1.11E+11
-2.11E+10
1.14E+11
-1.73E+09
-3.07E+09

2.28E+10
-1.11E+11
-2.08E+10
1.13E+11
-2.03E+09
-1.43E+09

1.51E+10
-1.15E+11
-1.28E+10
1.17E+11
-2.27E+09
-2.16E+09

1.52E+10
-1.16E+11
-1.28E+10
1.16E+11
-2.44E+09
-6.04E+08

10

6.72E+09
-1.14E+11
-4.16E+09
1.15E+11
-2.56E+09
-1.26E+09
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3
-3.18E+09
1.45E+09
1.89E+09
-1.73E+09
1.30E+09
2.88E+08

3
-4.06E+09
1.84E+09
2.68E+09
-2.03E+09
1.38E+09
1.99E+08

3
-2.46E+09
2.07E+09
1.08E+09
-2.27E+09
1.39E+09
2.00E+08

3
-3.17E+09
2.33E+09
1.75E+09
-2.44E+09
1.43E+09
1.03E+08

11
3
-1.63E+09
2.45E+09
1.53E+08
-2.56E+09
1.48E+09
1.07E+08

4.05E+09
2.39E+09
-4.34E+09
-3.07E+09
2.88E+08
6.77E+08

4.44E+09
8.10E+08
-4.64E+09
-1.43E+09
1.99E+08
6.21E+08

4.69E+09
1.54E+09
-4.89E+09
-2.16E+09
2.00E+08
6.24E+08

4.94E+09
1.53E+07
-5.05E+09
-6.04E+08
1.03E+08
5.89E+08

11

5.07E+09
6.54E+08
-5.17E+09
-1.26E+09
1.07E+08
6.10E+08

OO NN 00 N N O o

O O 00 00 N

10
10
11
11



Nudo
ijk

Nudo

Nudo
ijk

Nudo
ijk

Nudo
ijk

12
1
4.83E+10

-1.18E+10
-4.60E+10

6.63E+09

-2.30E+09

5.22E+09

11
1
4.57E+10
-3.70E+09
-4.50E+10
-1.51E+09
-7.08E+08
5.21E+09

14
1
4.67E+10
-3.78E+09
-4.53E+10
-1.49E+09
-6.93E+09
4.64E+10

13
1
4.84E+10
5.29E+09
-4.87E+10
-1.04E+10
3.26E+08
5.14E+09

16
1
4.86E+10
5.31E+09
-4.82E+10
-1.04E+10
-3.52E+08
5.07E+09

12

-1.18E+10
1.13E+11
9.24E+09

-1.13E+11
2.61E+09

-9.19E+08

11

-3.70E+09
1.14E+11
1.10E+09

-1.13E+11
2.60E+09

-2.83E+08

14

-3.78E+09
1.16E+11
1.12E+09

-1.14E+11
2.32E+10

-4.11E+09

13

5.29E+09
1.20E+11
-7.82E+09
-1.18E+11
2.54E+09
-1.19E+09

16

5.31E+09
1.20E+11
-7.78E+09
-1.17E+11
2.46E+09
-2.87E+09

11
2
-4.60E+10
9.24E+09
4.52E+10
-4.02E+09
7.79E+08
-5.22E+09

12
2
-4.50E+10
1.10E+09
4.58E+10
4.11E+09
-7.86E+08
-5.21E+09

13
2
-4.53E+10
1.12E+09
4.55E+10
4.04E+09
-6.20E+09
-4.57E+10

14
2
-4.87E+10
-7.82E+09
5.04E+10
1.29E+10
-1.73E+09
-5.04E+09

15
2
-4.82E+10
-7.78E+09
4.93E+10
1.26E+10
-1.05E+09
-4.86E+09

11

6.63E+09
-1.13E+11
-4.02E+09
1.12E+11
-2.61E+09
3.12E+08

12

-1.51E+09
-1.13E+11
4.11E+09
1.14E+11
-2.60E+09
-3.14E+08

13

-1.49E+09
-1.14E+11
4.04E+09
1.13E+11
-2.28E+10
-1.16E+09

14

-1.04E+10
-1.18E+11
1.29E+10
1.18E+11
-2.43E+09
6.09E+08

15

-1.04E+10
-1.17E+11
1.26E+10
1.15E+11
-2.26E+09
2.23E+09
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10
3
-2.30E+09
2.61E+09
7.79E+08
-2.61E+09
1.52E+09
0.00E+00

13
3
-7.08E+08
2.60E+09
-7.86E+08
-2.60E+09
1.49E+09
0.00E+00

12
3
-6.93E+09
2.32E+10
-6.20E+09
-2.28E+10
1.16E+11
-9.57E+08

15
3
3.26E+08
2.54E+09
-1.73E+09
-2.43E+09
1.41E+09
-1.02E+08

14
3
-3.52E+08
2.46E+09
-1.05E+09
-2.26E+09
1.40E+09
-2.08E+08

10

5.22E+09
-9.19E+08
-5.22E+09
3.12E+08
0.00E+00
6.07E+08

13

5.21E+09
-2.83E+08
-5.21E+09
-3.14E+08
0.00E+00
5.98E+08

12

4.64E+10
-4.11E+09
-4.57E+10
-1.16E+09
-9.57E+08
4.64E+10

15

5.14E+09
-1.19E+09
-5.04E+09
6.09E+08
-1.02E+08
5.80E+08

14

5.07E+09
-2.87E+09
-4.86E+09
2.23E+09
-2.08E+08
6.35E+08

12
12
11
11
10
10

11
11
12
12
13
13

14
14
13
13
12
12

13
13
14
14
15
15

16
16
15
15
14
14



Nudo
ijk

22
"

Nudo
ijk

Nudo

Nudo
ijk

Nudo
ijk

15
1
5.13E+10
1.42E+10
-5.26E+10
-1.91E+10
1.28E+09
4.84E+09

18
1
5.20E+10
1.44E+10
-5.26E+10
-1.91E+10
5.71E+08
4.64E+09

17
1
5.96E+10
2.70E+10
-6.30E+10
-3.10E+10
3.41E+09
4.00E+09

20
1
6.06E+10
2.75E+10
-6.32E+10
-3.11E+10
2.62E+09
3.65E+09

19
1
6.90E+10
3.19E+10
-7.20E+10
-3.55E+10
3.01E+09
3.54E+09

15

1.42E+10
1.18E+11
-1.65E+10
-1.16E+11
2.23E+09
-2.12E+09

18

1.44E+10
1.20E+11
-1.65E+10
-1.16E+11
2.03E+09
-3.76E+09

17

2.70E+10
1.05E+11
-2.84E+10
-1.03E+11
1.40E+09
-2.27E+09

20

2.75E+10
1.07E+11
-2.85E+10
-1.03E+11
1.04E+09
-3.65E+09

19

3.19E+10
1.16E+11
-3.29E+10
-1.12E+11
9.33E+08
-3.43E+09

16
2
-5.26E+10
-1.65E+10
5.52E+10
2.11E+10
-2.64E+09
-4.64E+09

17
2
-5.26E+10
-1.65E+10
5.45E+10
2.08E+10
-1.89E+09
-4.35E+09

18
2
-6.30E+10
-2.84E+10
6.78E+10
3.21E+10
-4.74E+09
-3.71E+09

19
2
-6.32E+10
-2.85E+10
6.71E+10
3.18E+10
-3.86E+09
-3.29E+09

20
2
-7.20E+10
-3.29E+10
7.61E+10
3.61E+10
-4.13E+09
-3.22E+09

16

-1.91E+10
-1.16E+11
2.11E+10
1.14E+11
-2.03E+09
1.51E+09

17

-1.91E+10
-1.16E+11
2.08E+10
1.13E+11
-1.74E+09
3.07E+09

18

-3.10E+10
-1.03E+11
3.21E+10
1.01E+11
-1.10E+09
1.58E+09

19

-3.11E+10
-1.03E+11
3.18E+10
1.00E+11
-6.83E+08
2.89E+09

20

-3.55E+10
-1.12E+11
3.61E+10
1.09E+11
-6.09E+08
2.74E+09
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17
3
1.28E+09
2.23E+09
-2.64E+09
-2.03E+09
1.36E+09
-2.01E+08

16
3
5.71E+08
2.03E+09
-1.89E+09
-1.74E+09
1.32E+09
-2.92E+08

19
3
3.41E+09
1.40E+09
-4.74E+09
-1.10E+09
1.33E+09
-2.96E+08

18
3
2.62E+09
1.04E+09
-3.86E+09
-6.83E+08
1.23E+09
-3.57E+08

21
3
3.01E+09
9.33E+08
-4.13E+09
-6.09E+08
1.12E+09
-3.24E+08

17

4.84E+09
-2.12E+09
-4.64E+09
1.51E+09
-2.01E+08
6.16E+08

16

4.64E+09
-3.76E+09
-4.35E+09
3.07E+09
-2.92E+08
6.87E+08

19

4.00E+09
-2.27E+09
-3.71E+09
1.58E+09
-2.96E+08
6.97E+08

18

3.65E+09
-3.65E+09
-3.29E+09
2.89E+09
-3.57E+08
7.62E+08

21

3.54E+09
-3.43E+09
-3.22E+09
2.74E+09
-3.24E+08
6.91E+08

15
15
16
16
17
17

18
18
17
17
16
16

17
17
18
18
19
19

20
20
19
19
18
18

19
19
20
20
21
21



Nudo

22
1
8.96E+10
4.15E+10
-7.93E+10
-3.89E+10
-1.03E+10
-2.61E+09

22

4.15E+10
1.50E+11
-3.63E+10
-1.24E+11
-5.23E+09
-2.57E+10

21 21
2
-7.93E+10  -3.89E+10
-3.63E+10  -1.24E+11
7.09E+10 3.36E+10
3.36E+10 1.04E+11
8.35E+09 5.23E+09
2.61E+09 2.09E+10
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20
3
-1.03E+10
-5.23E+09
8.35E+09
5.23E+09
1.94E+09
0.00E+00

20

-2.61E+09
-2.57E+10
2.61E+09
2.09E+10
0.00E+00
4.86E+09

1

2

22
22
21
21
20
20



ANEXO 3

Creacion y analisis de modelo con Sap2000

Datos

Didmetro = 62 m. (203.41 ft) Altura =46.5 m. (152.56 ft)

Densidad de producto a almacenar = 880 kg/m>
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Crear modelo

- Iniciar SAP2000/File/New model/Grids

Define Grid System Data

Edit Format
Units Grid Lines
System Name [GLOBAL [Kaf, m, C | Buick Start...
¥ Grid Data
GridID | Oudinate | LineType | ‘ishbiity | Bubble Loc. | Grid Color <
1 A 0 Frimary Showe End
| 2 | B 3. Prirnary Show End
3
| 4 |
5
&
7
8 -]
' Grid Data Display Grids az
GidID | Ordinate | Line Type | Wisibiity [ BubbleLoc. [ Grid Color @+ Ordinates © Spacing
1 1 0 Frimary Showe Start
2
3 ™ Hide All Grid Lines
—; ™ Glue to Grid Lines
5
7 Bubble Size  |2.875
B -]
Z Grid Data
Reset to Default Color
GridID | Owinate | Line Type | Visibiity | Bubble Loc. | i‘
1 21 I} Frimary Showe End .
—— Reorder Ordinat
2 z2 155 Fiimaty Show End [ Padodes: |
3 Z3 465 Frimary Showe End
4
5
&
7 Cancel
8 =

- Dibujar elementos /Draw frame: desde eje “A” a eje “B” en una altura de 46.5y en
eje B desde 0 hasta 15.50. Replicar Elemento AB a una distancia r de 31 m. Obtener
coordenada de extremo bajo eje A de la réplica.

5 X7 Plane @ Y=0 Object Model - Point Information

T n 7 Cocafion 3| Assigrments | Loads |
A e Identification

B ! Label 5

~

~ Joint Coordinates

Coardinate System GLOBAL
w = 0
= ¥ 0
=
= = 5 Kef.m.C -
(Y Connectivity
Frame 3 Resetal |

D Special Jt (User Def) Ha
kal

S 1

4 Update Display
> Modity Display
i

4 Cancel

Dauble click white background cell to edit irem
X-Z Plane @ Y=0
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Desarrollar la curva del domo /seleccionar extremo A del elemento
AB/Edit/Extrude/Extrude point to lines; Radial/ Rotate about y/ Rotate About point
15.5/Angle 9/Number 10/0K

R 152 X-Z Plane @ Y=0
-E- L i1 Extrude Points to Lines
‘? g L B Linear “Hadial ™ | Advanced ‘
o ! ! .
3F — Property For Added Objects
-
N = +|[FsECt =
\\ Rotate About Axis
}@g L IO «Z
= Fiotate About Point
=
U Point % 0.
D Paint Z 155
B Increment D ata
Angle 4.
4 Humber 1
i
N Total Rise [v] |0
i ¢
44
4 Caredl

- Eliminar Elementos que no seran extruidos a Lineas /OK

- Extruir elementos en areas: Select all/Edit/Extrude/Extrude lines to
areas/radial/Rotate about axis Z/Rotate about point X = 0; Y = 0; Increment
data/Angle = 22.5 /Number 16 /Delete source ®

N 1 3-D View Extrude Lines to Areas
-E- e —— Linear | Advanced |
Property For Added Objects
:: Rotate About Axis
X o * Z
ﬁ Fiotate About Paint
= Poirt X [T
g Point¥ o
] Increment Data
i Angle ’T
; ¥ Mumber ’157
P Tatal Rise ) |0
T: [v Delete Source Objects

Ok, | Cancel

3-D View

Definicidon de materiales: Define/Materials/Concrete/Modify/Show mat

Volume 2.5 Ton/m?
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E =2534563.6
Poisson’s Ratio = 0.2
f'c =2800

Definicion de secciones: Define/ Section properties/area sections /Cupula
/Membrana/thickness 0.20/bending 0.20/ Define/ Section properties/area
sections/ler Anillo/shell thin/thickness 0.45/bending 0.45/pared/shell
thin/thickness  0.35/bending  0.35/pared  Ultima/shell  thin/thickness
0.30/bending 0.30

Asignacion de secciones: View/set limits/XY/ set Z min 15.5; max. 46.5/ Select all/
Assign/area section/Cupula; View/set limits/XY/ set Z min 0; max. 15.5/ Select

all/ divide area/Along edge from point 1 to 2 (6); along edge from point 1 to 3

(1)/0 K Divide Selected Areas
Units

* Divide Area Into This Mumber of Objects  [Quads and Triangles Only] ,m
Along Edge from Paint 1 to 2 E
Along Edge from Paint 1 to 3 1

" Divide Area Into Objects of This Masimum Size  [Quads and Triangles Only)
Along Edge from Paint 1t 2
Along Edge from Paint 1 1o 3

" Divide Area Based On Pointz On Area Edges  [Quads and Triangles Only)
Points Deterrnined From:

-
-

-
-

" Divide Area Using Cookie Cut Bazed On Selected Point Objects
Rotation of Cut Lines From Area Local Axes [Deg)
" Divide Area sing General Divide Tool Bazed On Selected Pointz and Lines
Masirnum Size of Divided Object r
Local Axes For Added Points
[~ Make zame on Edge if adjacent corners have same local axes definition

[ Make same on Face if all comers have same local axes definition

Restraints and Constraints For Added Points

[~ Add on Edge when restraintz/constraints exist at adjacent corner points
[&pplies if added edge point and adjacent comer points have same local axes definition] Caticel

[~ Add on Face when restraints/constraints exist at all cormer points
[&pplies if added face point and all comer points have same local axes definition]
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Seleccionar los primeros dos anillos y asignar 1er anillo/Select/assign/area section/ ler

anillo/OK

Seleccionar anillos 3 y 4/ Select/assign/area
Section/ pared/OK

Seleccionar anillos 3 y 4/ Select/assign/area

Section/ pared ultima/OK

.
%, Area Sections o B3| R
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Asignacion de cargas y combinaciones

Define/Load combinations/ add new combo/Comb 1, Comb 2...6/0K

Load Combination Mame [Uzer-Generated) IEDMEE
Matez bl odify/Show Motes. . I
Load Combination Type Linear Add ;I
— Optionz
Corvert to Uzer Load Combio Create Monlinear Load Caze from Load Combo I

— Define Combination of Load Case Results

Load Caze Mame Load Caze Tupe Scale Factor
EH ;"Linear Static I'I B
Chd Lirear Static: 1.2
DEAD Linear Static 12
i Linear Static 1.6
G

Linear Static Madiy |
Delete |

Asignacion de cargas

Select/Area section/Cupula/Assign area load/ CV 0.10 ton/m? (100 kg/m?)

Area Uniform Loads

— Load Pattern Mame Unitz
e | ’7|Kgf,m,t -
— Uniform Load—————————— ~ Ophions
Load |‘||:|D_ " Add to Existing Loads

Deard Spsiem IGLD BAL -rl {* Replace Existing Loads
Directi IGravit_I,l ,l " Delete Existing Loads
irection

Cancel I
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View/Set limits/min 0 / max 33.3 /Select all/define/join pattern/Pressagua/

Change/OK// Assign/ Join pattern/ C =-520 / D = 13650/Zero Negatives values/OK

Pattern Name Pressagua -

Fattern Assighment Type
o 3. Z Multipliers [Pattern Value = &x + By + Cz + D
" Z Coordinate at Zero Preszure and ‘weight Per Unit Volume

Pattern Value = & + By +Cz + D

Constant & 0

Constant B 0

Constant C 520

Constant D 13650
Restrictions Options

" Use all values f*  Add to existing values
% Zeio Megalive values i Replace existing values
i Zemo Positive values i Delete existing values

0K I Cancel

e Losvalores Cy D estan determinados en el célculo para carga lateral
Previous selection/assign/area loads/ surface pressure/ area surface pressure

load/load case EH/ by join pattern/ Pressagua.

Load Pattern MName Urits
+][eH ~] kgmC =]
Pressure Face
" ByElement Tap -
Prezzure
Optiong

t* By.Jaint Pattern

Pattem :l:lv » Replace Existing Loadz
Multipher |1 (" Delete Existing Loads

ok, I Cancel

" Add to Existing Loads
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Asignacion de tipo de apoyo

XY /seleccionar toda la Base/restraints/all restrictions/ ok

13 SAP2000 v15.0.0 Ultimate - Domo 62 m01dic 2013 i R B IS . -

File Edit Vien Define Draw Select Assign Analyze Display Design Options Toels Help
Od/H@2a/ErPlacaaaa y®yxyzmwme ¢d 5

Analisis dinamico

Define/Functions /Response spectrum/IBC 2006 /Modify /Show spectrum

[3¢ 5AP2000 v14.1.0 Advanced - Domo 62 m 11 Nov 2013

File Edit View | Define | Bridge Draw Select Assign  Apalyze Display Design Options Tools Help

0O = EG\Q & Materials... DO O M 3d w we e w P &+ 3
Ares Unifol Section Properties 3 = 5

Mass Source..

Coordinate Systems/Grids...
Joint Constraints...

Joint Patterns...

Groups...

Section Cuts...

Generalized Displacements...

Functions 2 Response Spectrum...

Load Patterns... Time History...

Load Cases... Power Spectral Density...

Load Combinations... Steady State...
Bridge Loads

Mamed Views...

Mamed Property Sets

Pushower Parameter Sets

Mamed Sets
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e  Asignar los valores de acuerdo a los obtenidos por sismo + espectro de respuesta

para Escuintla — Guatemala.

Asignacion de espectro de respuest

Response Spectrum Function Definition

— Function Marne

|AGIES2010

ID.DB

" Function Damping R atio —;

— Define Function

Period Acceleration
2. 0.2574 Add |
1. - |0815 -
1.1 0.463 I odify |
1.2 0.423
1.3 0.236 Delete
1.4 | 03677 N —I
15 _||0.3432 L
1.6 =||0.3218 3
1.8 0.286

r— Function Graph

Display Graph |

| [1.5882 . 0.3243)

Cancel |

Define/Load Cases/ Response spectrum/ EQXDYN/U1 241.5/Function AGIES2010/0K

G = 32.2 ft/seg?

Load Case Data - Response Spectrum

Load Case Ham

Nol Load Case Type
’7 EQHDYN Set Def Mame | ’7 Modiy/Shaw.. | ﬁﬂaspmsa Spectum | Design..
r~Modal Combination Directional Combination——————————————

= Cac GMC 1 |1, = S5RS3

[

" SRSS GMC 12 ln— Absolute

" Absolute lﬁ Scale Factor

S RE Peiodic + Rigid Type [SRSS ~

" NRC10 Percent

" Double Sum

i Modal Load Ca
Use Modes from this Modal Load Case

IMDDAL hd

i~ Loads Applied
Load Type Load Hame Function Scale Factor

== 11 ~|[agiEseon ~|[z05

T T T

I~ Show Advanced Load Parameters

hef odify

Add
Moy |

Delete

i~ Dther Parameter

Corstant at 0.05

Modal Diamping

Mocifp/Show

Cancal I

NO
ol

R=2; =

C 1 1
ops — 1.1
DS
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G=386.4 inch/seg2 Factor de Escala en direccién X = G/(R/1) = 241.5
Cs=0.6875 V= CsW =0.6875W

Peso de Cupula= 2,898,308 kg

Peso de Cilindro = 2,673,929 Kg

W =5,572,237 kg

V= 3,830,913 kg

Asignar tipo de apoyo/Select/Assign/joint restraints/all/OK

¥, Area Uniform (CV) (GLOBAL)

Joint Restraints

Restraints inJoint Local Directions
v Translation 1 [w Rotation about 1
¥ Translation 2 [ Rotation about 2

¥ Translation 3 [ Rotation about 3

Fast Restraints

Cancel

Define/Mass Source/Dead 1 add/ Cm 1 add/ TR 2 e
Mass Definition
CV O. 25 d d d/ E H 1 a d d/o K " From Element and Additional Masses
" From Loads
& From Element and Additional Mazses and Loads
Define kass Multiplier for Loads
Load b ultiplier
EH ~1h
DEAD 1 i
o 25 b oudify
Delete
Ok Cancel

Define load cases/ Modal/ modify/show load case/OK
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Load Cases

Load Case Name Load Case Type
DEAD Linear Static
MODAL Modal
Ch Linear Static
cv Linear Static
Viento Linear Static
EH Linear Static ﬂ
EQXDYN Response Spectum

~ Click ta:

Add New Load Case... I

Add Copy of Load Case... |

£ Modiiy/Show Load Case... |
Delete Load Case |
Display Load Cases

Show Load Case Tree... |

ok | Cancel |

Type of modes/ Ritz vectors/ Number of modes 300/ Maximum Cycles 300/0K

—Load Caze Mame Maote: —Load Caze Type
[MODAL Set Def Mame | ’V Modity/Show.. | | | [Madal | Desion...|

— Stiffness to Use
& Zera Initial Conditions - Unstrezsed State

" Stiffness at End of Haonlinear Case

Important Mote:  Loads from the Monlinear Cagze are HOT included
in the current caze

I jv

— Type of Modes
i EigenVectors

* Ritz Vectors

— Mumber of Mode:

Maximum Mumber of Modes 300

Mirimum Mumber of Modes

e

— Loads Applied

Target Dynamic
Participation

Load Type Load Mame  Maximum E_I,Jcles Ratioz [%)

Load Patterr_+ | |CM Ra|E

T

Delete

1] |
Cancel |

Select all/ assign/area/generate edge constraints/create constraints around object

edges/OK
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