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Introduccion.

.

a) Objetivos.

En este trabajo se presentaran las bases y criterios de disefio estructural para una
totre de comunicacion de tipo autosoportada, ¢l material de dicha estructura serd acero, y su
seccidn en planta sera triangular. Esto se llevard a cabo, sin perder de vista que la
estructura sea segura y también que resulte lo mas econdmica posible, logrando su dptima
funcionalidad.

b) Antecedentes.

Las torres de comunicacidn son estructuras disefiadas para soportar antenas
emisoras y/o receptoras de sefial, que sirven para la comunicacidn celular,
telecomunicacion, radiocomunicacion, etc. Normalmente se localizan en zonas montafiosas,
aunque también es comun encontrarlas dentro de las ciudades.

En cuanto a torres existen dos tipos:

a)Torres arriostradas. (Fig. a. 1.).
b)Torres autosoportadas. {Fig. b. L.).

a)Torres arriostradas.

Las torres arriostradas son aquellas que como su nombre lo indica, se encuentran
arriostradas en toda su longitud o altura, por cables de acero tensados y anclados a la
superficie del terreno o estructuras existentes, esto es con el fin de que la torre tenga la
rigidez necesaria que evite grandes deflexiones, que podrian ocasionar que esta se colapse,
ya que son estructuras muy esbeltas comparadas con las torres autosoportadas.

Por otro lado, este tipo de estructuras son mas econdmicas que las autosoportadas,
aunque para su instalacion se requiere de terrenos de mayor dimensidn, esto provoca en
ocasiones 1a necesidad de valorar el costo del terreno contra el costo de una torre
autosoportada.

En cuanto a su mantenimiento las torres arriostradas son menos seguras que las
torres autesoportadas, ya que cuando se realiza el cambio de algin elemento estructural, se
deben tener los cuidados necesarios, o de lo contrario la torre podria venirse abajo. Ademas
se Tequiere un mayor mantenimiento preventive en el retensado de cables y sustitucién de
los mismos, asi como la revision periddica en cuanto a su verticalidad

Los tamafios cominmente disefiados son de {12m), (24m), (30m), (36m), (42m) y
(48m). Asi mismo en cuanto a los disefios extraordinarios podemos encontrar alturas desde
(72m) hasta en algunos casos de (300m). Estas alturas extraordinarias se pueden alcanzar
debido a que este tipo de estructuras resultan ser de mayor economia.
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b)Torres autosoportadas,

Las torres autosoportadas son aqueilas que como su nombre lo menciona, se
soportan asi mismas. Estas estructuras tienden a ser anchas en su parte inferior, pueden ser
de seccion variable, siendo delgadas en su parte superior o bien de seccién recta.

Las torres autosoportadas resultan ser mas costosas que las torres arriostradas
debido a su conformacion fisica y también a que estin en posibilidades de soportar mayor
carga.

Los tamafios comunmente disefiados pueden variar desde (12m) hasta (72m). Asi
mismo en cuanto a los disefios extraordinarios podemos encontrar alturas desde (80m) hasta
(150m).

\Q A
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Fig. b. 1. Torre Autosoportada.



¢) Definiciones.

A continuacién se ilustran los elementos estructurales de una torre autosoportada.

( -~ .~.. . PLATAFORMA
SOPORTE DE ANTENA .
| PLATAFORMA
S ]
b — — — - =
v
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CELOSIAS SECUNDARIAS . ‘ 4
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\;JI
§ A CELOSIAS PRINCIPALES
Wara!
]
PLANTA

ELEVACION

Fig. c¢. |, Elementos de una torre autosoportada

Donde:

» Los largueros son los soportes principales de la estructura (columnas).

+ Las celosias principales son los elementos que unen a los largueros y se
encargan de dar rigidez a la torre. '

« Las celosias secundarias dan refuerzo a los segmentos de largueros y a celosias
principales, evitando que estos se pandeen.

+ Las plataformas sirven para la instalacion de equipo que generalmente es de
comunicacion celular.

» Los diafragmas contrarrestan los efectos de torsién en la estructura.




Las cargas sobre las torres pueden variar, dependiendo del uso o funcionamiento de
las torres y del tipo de antena que se coloque en estas, esto debido a que existen varios tipos
de antenas. En la siguiente figura se muestran algunas:
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" Antena Sélida o de Plato Antena Radome Plano
{Parabdlica).

ol

i
!
pE——] - i S JR—
Antena Radome Cénico Antena de Rejilla

Fig. c. 2. Antenas.



Las antenas por su geometria, sufren un empuje debidoe al viento, siendo la antena
solida o de plato (antena parabélica) fig. ¢. 3, la que por su forma provoca mayores efectos
sobre la torre. Los didmetros mas comunes de esta son (0.6m), (1.20m), (2.40m), (3.20m) y
(4.80m).

Fig. ¢. 3. Antena parabélica o de plato

Los efectos edlicos sobre las antenas son de diferentes magnitudes, dependiendo del
tipo de antenas, por ejemplo: amtena sélida o de plato, radome plano, radome cénico y
antena de rejilla. Siendo la antena sélida o de plato 1a més afectada y la antena de rejillala
de menor impacto edlico.




L Bases de diseito.

I. 1. Reglamentos y especificaciones.

Para el andlisis por viento se tomé en cuenta el Manual de Disefio de Obras Civiles
(Disefio por Viento), editado por la Comisién Federal de Electricidad (C. F. E.} en Octubre
de 1993. :

Asi mismo para el andlisis sismico se considerd el Manual de Disefio de Obras
Civiles (Disefio por Sismo}, editado por la Comisién Federal de Electricidad (C. F. E.) en
Octubre de 1993.

Para el estudio de fuerzas de viento sobre las antenas se consideraron las normas
siguientes: Structural Standards for Steel Antenna Towers and Antenna Supporting
Structures de junio de 1996, revisadas por la TIA (Telecommunications Industry
Association) y EIA (Electronic Industries Association),

Para el diseiic de la estructura, tanto de elementos principales como de conexiones
se utilizé el American Institute of Steel Constructions (AISC, Novena Edicién).

El proyecto se encuentra apegado al Reglamento de Construcciones del
Departamento de! Distrito Federal de 1987.

En tanto que para la cimentacién se consideraron las Normas Técnicas
Complementarias para Disefio y Construccién de Estructuras de Concreto asi como las
Normas Técnicas Complementarias para Disefio y Construccion de Cimentaciones.

L. 2. Materiales empleados.

Los materiales utilizados en este proyecto son:

Acero estructural A — 36 (36 000 Ib/plg’) con un esfuerzo de fluencia ( fy )
de 2530 kg/em? y mbdulo de elasticidad (Es) de 2 100 000 kg/em?

Concreto de clase 1, con resistencia a la compresidn (f'c)a los 28 dias de edad
de 350 Kg/em®




El médulo de elasticidad serd igual a:
Ec=14000 .[f'c  kglem®
Ec=261916 kg/cm?

Acero de refuerzo con un esfuerzo de fluencia (fy) de 4200 kg/em® y médulo de
elasticidad (Es} de 2 100 000 kg/cm®.




II. Cargas o acciones permanentes, variables y accidentales.
La torre se disefiard con base en las siguientes acciones:

1) Carga muerta (permanente): Es el peso propio de la estructura incluyendo ademds
el peso de antenas y equipos instalados sobre la torre.

2) Carga viva (variable): Es el peso de las personas y herramientas que se
encontrardn en la estructura; ya sea instalando antenas o dando mantenimiento a estas y/o a
la estructura.

3) Acciones eblicas (accidentales): Son las fuerzas del viento incidentes sobre la
estructura y antenas.

4) Acciones sismicas (accidentales): Son las fuerzas provocadas por movimientos
teliiricos, a las cuales puede someterse la estructura.

5) Es importante mencionar que la torre puede estar sometida a grandes cambios de
temperatura o cargas adicionales como granizo y nieve, esto dependerd principalmente de
la ubicacidn de la estructura.

Figura: IT. 1, Torre expuesta a las acciones de nieve.




IL. 1. Andlisis por viento.

Para determinar las acciones ejercidas por el viento, es necesario definir que tipo de
analisis se requiere; este andlisis puede ser estitico o dindmico, dependiendo
principalmente de la rigidez y geometria de la estructura, ademds de las caracteristicas
topograficas, regionales y locales del sitio.

Para la determinacion de [as acciones de disefio es necesario realizar las
clasificaciones y pasos siguientes:

" IL 1. 1. Clasificacion de a estrugtura segln'su importancia, — — — — — —

La seguridad necesaria para que una construccidon cumpla con las funciones a las
cuales fue destinada puede establecerse por niveles, dichos niveles se asocian con
velocidades del-viento que-tengan-una-probabilidad-de-ser_excedidas_y.a partir_de esta se
clasifican a las estructuras atendiendo al grado de seguridad aconsejable de la siguiente
manera:

Grupo A

Estructuras en las que se recomienda un grado de seguridad elevado. Aquellas cuyo
funcionamiento es imprescindible y deben continuar operando después de la ocurrencia de
vientos fuertes tales como huracanes y esas que en caso de fallar causarian la pérdida de un
nimero importante de vidas, altos perjuicios econémicos y culturales. Algunos ejemplos
son los hospitales, escuelas, estadios, museos, torres y postes de transmisién principal,
inmuebles de telecomunicaciones, estaciones de bomberos, etc.

Grupo B

Estructuras en las que se recomienda un grado de seguridad moderado. Aquelias que
en caso de fallar representan un bajo riesgo de pérdidas humanas y ocasionarian dafios
materiales de magnitud intermedia. Este es el caso de las plantas industriales, bodegas
ordinarias, gasolineras, comercios, restaurantes, casas para habitacion, hoteles, oficinas, etc.

Grupo C

Estructuras en las que se recomienda un bajo grado de seguridad. Son aquellas cuya
falla no implica graves consecuencias. Es el caso de bodegas provisionales, cimbras,
carteles, muros aislados, bardas no mayores a 2.5 m de altura, etc.




IL 1. 2, Clasificacidn de la estructura segiin su respuesta.

De acuerdo con la sensibilidad de las construcciones ante los efectos de las réfagas
de viento y a su correspondiente respuesta dinimica, tas estructuras se clasifican en cuatro
tipos. '

Tipo 1

Estructuras poco sensibles a las réfagas y a los efectos dindmicos del viento. Son
aquellas en que la relacion de aspecto A, {definida como el cociente entre la altura y la
dimensién menor en planta), es menor o igual a cinco y cuyo periodo natural de vibracién
€5 menor o igual a un segundo. Pertenecen a este tipo, bodegas, naves industriales, teatros,
auditorios, puentes cortos, viaductos, casas habitacion, etc.

Tipo 2

Estructuras que por su alta relacién de aspecto A, o también por sus dimensiones
reducidas en su seccion transversal, son especialmente sensibles a las rafagas de viento de
corta duracion (entre | y 5 segundos) y cuyos periodos naturales largos favorecen la
ocurrencia de oscilaciones importantes en la direccién del viento. Dentro de este tipo se
encuentran las estructuras con relacién de aspecto A, mayor que cinco o con periodo
fundamental mayor que un segundo. Se incluyen las torres de celosia atirantadas y las
autosoportadas para lineas de transmisién, chimeneas, tanques elevados, antenas, bardas,
anuncios, etc.

Tipo 3

Estructuras gque ademds de reunir las caracteristicas del Tipo 2, presentan
oscilaciones importantes transversales al flujo del viento provocadas por la aparicién
periédica de vartices o remolinos. En este tipo se incluyen las construcciones cilindricas o
prismdticas esbeltas, como chimeneas, arbotantes para iluminacion, tuberias exteriores o
elevadas, etc.

Tipo 4

Estructuras que por su forma o por lo largo de sus periodos de vibracién presentan
problemas aerodindmicos especiales, Entre ellas se hallan las formas aerodindmicamente
inestables como cables de linea de transmisién, tuberias colgantes, antenas parabolicas,
grandes puentes, etc.

k1




IL 1. 3. Clasificacion del terreno segin su rugosidad.

Para determinar la categoria del terreno, se tiene que clasificar conforme a su
rugosidad.

Deseripeiion

Ejemplos
Franjas costeras

Limitaciones
La longiwd minima de

ondulado con

obstrucciones tales

Las obstrucciones
tienen alturas de 1.5 a

Terreno cubierto

bosque, o cualquier

{5m). La longitud

POr numerosas | terreno con numerosas | minima de este tipa de
obstrucciones obstrucciones terreno en la direccion
estrechamente estrechamente del viento debe ser de

espaciadas. espaciadas. El tamafic | (500m) ¢ 10 veces la
{Rugoso). de las construcciones altura de la
corresponde al de las | construccidn, la que
casas y viviendas. S€a mayor.
Por lo menos el 50%
de ios edificios tiene
una altura mayor que
Terreno con (20m). Las
NUMET0Sas obstrucciones miden de
obstrucciones F?entros de gmndz?s (10 2 30m) de altura.
ciudades y complejos . . .
largas, altas y . : . La lengitud minima de
industriales bien .

estrechamente desarrollados este tipo de terrer?o en
espaciadas. ) la direccion del viento

(Muy rugoso). debe ser la mayor entre

(400m) y 10 veces la
altura de la

Terreno abierto planas, zonas de este tipo‘de terreno en
pricticamente ’ pantanos, campos la direccién del viento
plano y sin aéreos, pasuz_ales Y debe ser de (2000m) o
obstrucciones. tierras de cultivo sin | 10 veces la altura defa

(No rugoso) setos o bardas ) construccién por

" | alrededor. Superficies | diseflar, la que sea

N nevadas planas. mayor.
Campos de cultivoo T T T T ==
Terreno plano u granjas con pocas

pocas como setos o bardas (10m), en una longitud
{_ obstrucciones. alrededor, drboles y L3 de (15 OOg
{Poco rugoso). " constfuceiones —minima de (1500m). -
dispersas.
Areas urbanas, Las obstrucciones
suburbanas y de presentan alturas de 3 a

construccion.

Tabla. I1. 1. 1.

i2



IL 1. 4. Clasificacion de la estructura segiin su tamaio.

Clase A

Todo elemento de recubrimiento de fachadas, de ventanerias y de techumbres y sus
respectivos sujetadores. Todo elemento estructural aislado, expuesto directamente a ta
accién del viento. Asi mismo, todas las construcciones cuya mayor dunensmn, ya sea
horizontal o vertical, sea menor que 20m.

Clase B
Todas las construccicnes cuya mayor dimensién, ya sea horizontal o vertical, varie
entre 20 y 50m.

Clase C
Todas las construcciones cuya mayor dimension, ya sea horizontal o vertical, sea
mayor que 50m,

IL. 1. 5, Determinacion de la velocidad de disefio.

=FrFs Vr (km/h)
En donde:

Fr  esun factor que depende de la topografia del sitio, adimensional.(Tablall. 1. 2.),

Fq es el factor que toma en cuenta el efecto combinado de las caracteristicas de
exposicion locales, del tamario de la construceion y de la variacion de la velocidad
con la altura, adimensional. (Tablas II. 1. 3. y IL 1. 4.).

Vr  es la velocidad regional que le corresponde al sitio en donde se construira la
estructura, en km/h, (Tabla I, 1. 5).

s Factor de topografia, F¢
Este factor toma en cuenta el efecto topogrifico local del sitio en donde
desplantara la estructura.

Sitios Topografia Fy
Base de promontorios y faldas de serranias del lado de 0.8

Protegidos sotavento
Valles cerrados 0.9

Terreno prdcticamente plano, campo abierfo, ausencia de
Normales |cambios topegrdficos importantes, con pendientes menores| 1.0
que 5%.
Terrenos inclinades con pendientes entre 5 y 10%, valles 11
abiertos y litorales planos.
Expuestos |Climas de promentorios, colinas o montafias, terremas con
pendientes mayores que 10%, cafiadas cerradas y valles que] 1.2
formen un embudo o cafién, islas.
Tabla. 1L 1. 2.




e Factor de exposicion, F,

‘Fu= Fc Fn

En donde:

_—

Fe es el factor que determina la influencia del tamafio de la construccidn,
adimensional. (Tabla I |. 3.). Para aplicar la tabla véase e inciso II. 1, 4,

Fr es el factor que establece la variacion de la velocidad del viento con la altura
Z en funcién de la rugosidad del terreno de los alrededores, adimensional.

+ Factor de tamafio, F¢

_. _ _El factor de tamaiio, Fc, es ei que toma en cuenta el tiempo en el que la rafaga de
viento actia de manera efectiva Sobre una-construccién de dimensiones dadas. _

Considerando la clasificacién de las estructuras segin su tamafio, se pued; )
obtener el factor de tamaiio.

1 Clase de-estructura- —— o
A 1.00
B 0.95
C 0.90
Tabla. IL. L. 3.

¢ Factor de rugosidad y altura, Er,

Este factor establece la variacién de la velocidad del viento con la altura Z.
Dicha variacion est4 en funcién de la categoria del terreno y del tamaiio de la

construccién.

Se obtiene de acuerdo con las siguientes expresiones:

o
F, =1.56|:159] si Z<10

(r 3

a
Fu=1.56[ ] si 10<Z <3

| N

F,=156 si Z238




En donde:

) es la aitura medida a partir del nivel del terreno de desplante, por
encima de la cual la variacién de Ia velocidad del viento no es importante y
se puede suponer constante; a esta altura se le conoce como altura gradiente;
& vy Z estan dadas en metros.

o es el exponente que determina la forma de la variacidn de la
velocidad del viento con la altura y es adimensional.

Los coeficientes oy & estin en funcion de la rugosidad del terreno y del
tamafio de la construccién. En la tabla II. 1. 4. se consignan los valores que se
recomiendan para estos coeficientes.

Categoria o
del Clase de estruciura 5 (m)
Terreno A B C
1 0.099 0.101 0.105 245
2 0.128 0.131 0.138 315
3 0.156 0.160 0.171 390
4 0.170 0.177 0.193 455
Tabla. IL. 1. 4.

¢ Velocidad Regional, Vy

La velocidad regional del vienio, es la méaxima velocidad media probable de
presentarse con un cierto periodo de recurrencia (conocido como periedo de retorno) en una

zona o regién determinada del pais.

La velocidad regional se determina tomando en consideracion tanto la localizacion

geografica del sitio de desplante de la estructura como su destino.

A continuacién se presenta una tabla con las principales ciudades del pais y sus
correspondientes velocidades regionales para diferentes periodos de retomno (Vio, Vso ¥
V00 son los periodos de retorno de 10, 50 y 200 aiios respectivamente), alturas sobre el

nivel del mar y temperaturas medias anuales.
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. Velocidades (km/h).
Ciudad Vi Voo Vi
Acapuleo, Gro, 129 162 181
Aguascalientes, Ags. 118 141 160
Campeche, Camp. 98 132 159
€d. Guzmén, Jal. o1 120 132
Cd. Judrez, Chih, 116 144 158
Cd. Qbregdn, Son. 147 169 186
Cd. Victoria, Tamps. 135 170 197
Coatzacoalcos, Ver, 117 130 145
Colima, Cal. 105 128 147
Colotldn, Jal. 131 148 161
Comitdn, Chis. 72 99 124
— Cozumel, Q. Roo. _ | 124 | 158 185
Cuernavaca. Mor. 93 T 108 120°
Culiacdn, Sin, 94 118 140
Chapingo, Edo. Méx. 91 110 126
Chetumal, Q. Roo. 119 150 180
Chihuchua, Chih, 122 136 147
Chilpancinge, Gro. | 109 "t T120° -13t-
Durango, Dgo. 1086 17 126
Ensenada, B.C. 100 148 180
Guadalajara, Jal. 146 164 176
Guanajuato, Gto. 127 140 148
Guaymas, Son, 130 160 190
Hermosillo, Son, iz2 151 179
Jalapa, Ver, 118 137 152
La Paz, B.C. 135 171 200
Lagos de Moreno, Jal, 118 130 141
Ledn, Gto. i27 140 148
Manzanille, Col. 110 158 195
Mazatldn, Sin. 145 213 240
Mérida, Yuc. 122 156 186
Mexicali, B.C. 100 149 190
México, D.F. o8 115 129
Monclova, Coah. 123 145 159
Monterrey, N.L. 123 143 158
Morelia, Mich. 79 92 102
Nva. Casas Gdes, Chih, 1z 134 148
Qaxaca, Oax, 104 114 122
QOrizaba, Ver. 126 153 172
Pachuca, Hgo. 117 128 137
Parral de Hgo., Chih. 121 141 157
Piedras Negras, Coah. 137 155 168
Progreso, Yuc. 103 163 198
Puebla, Pue. 93 106 117

AS.N.M.
(m}.

Temp. media
anual (°CJ.

275
18.2
26.1
215
17.1
26.1
241
26.0
248
21.4
18.2
255

- 209

249
15.0
26.0
18.7

- —20;0*

175
16,7
19.1
17.9
249
25.2
17.9
240
18.1
19.2
26.6
24.1
259
222
234
216
221
17.6
17.6
206
19.0
142
17.7
216
25.4
17.3




. Velocidades (| ASNM. Temp. media
Ciudad Vi Ve 7 (m). anuairc).

Puerte Cartés, B.C. 129 155 172 5 214
Puerto Vallarta, Jal. 108 146 171 2 26.2
Querétaro, Qro. 103 118 131 1842 187
Rio Verde, SLP. 84 111 130 987 209
Salina Cruz, Oax. 109 126 146 6 260
Saltillo, Coah. 111 124 142 1609 17.7
S. C, de la Casas, Chis. 75 92 105 2276 148
5an Luis Potosi, SLP. 126 141 153 1877 179
5. la Marina, Tamps. 130 167 204 25 241
Tampico, Tamps. 129 160 193 12 243
Tamuin, SLP. 121 138 155 140 247
Tapachula, Chis. 90 111 132 182 26.0
Tepic, Nay. 84 102 115 915 26.2
Tlaxeala, Thax. 87 102 113 2252 16.2
Toluca, Edo. Méx. 81 93 102 2680 127
Torredén, Coah. 136 168 193 1013 205
Tulancingo, Hgo. 92 106 116 2222 149
Tuxpan, Ver, 122 151 172 14 24.2
Tuxtla Gutiérrez, Chis. 90 106 120 528 24.7
Valladolid, Yue. 100 163 198 8 26.0
Veracruz, Ver. 150 175 194 16 25.2
Villahermosa, Tab. 114 127 138 10 26.8
Zacatecas, Zac. 110 122 131 2612 13.5

Tabla. IL 1, 5.

IL 1. 6. Presién dindmica de base, qz.

Cuando el viento actia sobre un obsticulo, genera presiones sobre su superficie que
warian segun la intensidad de la velocidad y la direccién del viento. La presién que ejerce el
flujo del viento sobre una superficie plana perpendicular a €l se denomina comtinmente
presion dindmica de base y se determina con la siguiente ecuaci6n:

q, =0.0048G V,}
en donde:

G es el factor de correccidn por temperatura y por altura con respecto al nivel
del mar, adimensional.

Vp es la velocidad de disefto, en ke/h, definida en el inciso IL. 1. 5.

qz es la presion dindmica de base a una altura Z sobre el nivel del terreno, en
kg/m?,




El factor de 0.0048 corresponde a un medio de la densidad del aire.
El valor de G se obtiene de la expresion:

G- 0.3920
273+

en donde:
€} es la presi6n barométrica, en mm de Hg.
T es la temperatura ambiental en °C.

En la tabla siguiente se presenta la relacién entre los valores de la altitud (hy) , en
~‘metros sobrc-el-nivel del mar (msnm), y la presién barométrica (€2).

Altitud Presién
barométrica
o (msom). (mm de Hg).
0 T 180 ——f— - - - ..
500 720
1000 875
1500 635
2000 600
2500 565
3000 530
3500 495

Tabla 1I. 1. 6. Relacion entre altitud y presion barométrica.
Podré interpelarse en valores intermedios de altitud

« Andlisis Estatico

Los empujes medios que se evalaan con este procedimiento son aplicables al disefio
de las estructuras pertenecientes al Tipo 1.

El método estatico solo puede usarse para disefiar estructuras o elementos
estructurales poco sensibles a la accién turbulenta del viento. Esto se satisface cuando:
a) La relacién H/ D < 5, en donde H es Iz altura y D la dimensién minima de la

base.
b) El periodo fundamental de la estructura es menor o igual que un segundo.

Los empujes dindmicos correspondientes a las estructuras Tipo 2 y 3 se determinan
conforme al analisis dinamico.
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¢ Andlisis Dindmico.

Este procedimiento permite evaluar los empujes ocasionados por la interaccién
dindmica entre el flujo del viento y las estructuras, principalmente las pertenecientes a los
Tipos 2 y 3 definidos en el inciso II. 1. 2.

En particular, este método deberd emplearse en ¢l disefic de las estructuras que
curmnplan con alguna de las siguientes condiciones:

a) La relacién H/ D > 5, en donde H es la altura de la construccion y D la dimensién
minima de la base.

b) El periodo fundamental de la estructura es mayor que | segundo.

s Velocidad de diseiio, Vp,
La velocidad de disefio se calculard como fue explicado en el inciso II. 1. 5. Sin

embargo, para el anilisis dindmico, el factor que considera el tamafio de la estructura Fc, y
del cual es funcién el factor de exposicién Fg, se tomard igual a uno.

& Presiones en la direccién del viento.

La presi6n total en la direccién del viento se calculard con la siguiente ecuacion:

P, =F, C, q,
en donde:

F, es el factor de respuesta dindmica debida a rifagas, adimensional.

C. es el coeficiente de arrastre que depende de la forma de la estructura,
adimensional.

g: es la presion dindmica de base en la direccién del viento, en kg/m?, a
una altura Z, en m, sobre ¢l nivel del terreno.
« Fuerzas en la direccién del viento.

Las fuerzas generadas en la direccion del viento sobre las estructuras prismaticas de
los Tipos 2 y 3, se calcularan multiplicando la presion P, por el drea A,, en m?.



La fuerza total F sobre la estructura, en kg, resultard de sumar cada una de las
fuerzas que actian sobre el drea expuesta de la estructura o parte de ella, a una altura z
dada.

F=YF,=YPA,

El momento de volteo maximo de disefio se determinard mediante la suma de los
momentos producidos por cada una de las fuerzas F,.

» Factor de respuesta dindmica debida a rafagas.

A fin de calcular la fuerza de disefio en la direccion del viento, para las estructuras
~Tipos 2-y-3 se considerardn dos.componentes: uno llamado medio debido a 1a accién media
del viento asociada a un lapso de promediacién de 3 segundds, y otfo dindmico, — —
caracterizado por el valor pico de la accién del viento. Estos dos componentes se toman en
cuenta implicitamente en el factor de respuesta dinamica debida a rafagas.

En_el disefio de construcciones del Tipo 2 y 3 se tomardn en cuenta los efectos

dinmicos debidos a la turbulencia en la direccidadel viento, utitizando-el-factor-F,.el.cual __
se obtiene con la siguiente ecuacion:

(]

g es un factor de rafaga, variable con la altura Z, adimensional.

en donde:

gp es el factor pico o de efecto méaximo de la carga por viento, adimensional.

o/l es la relacién entre la desviacion estindar (raiz cuadrada del valor
cuadritico medio) de la carga por viento y el vator medio de la carga por viento,
adimensional.

La variacién del factor de rdfaga con la altura Z se calcula con las siguientes

expresiones:
n
g =k'|:-182j| si Z<10
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En donde las variables k’ y 7, adimensionales, dependen de la rugosidad del sitio de

desplante, y & es la altura gradiente en m. Estas variables estin definidas en la siguiente
tabla:

Categoria 1 2 3 4
Kk’ 1.224 1.288 1.369 1.457
n -0.032 -0.054 -0.096 -0.151
& 245 315 390 455
Tabla: IL L. 7.

La relacién o / p, que representa la variacion de la carga debida a la turbulencia del
viento, se calculara con:

k

\{c;[m%)

k; es un factor relacionado con la rugosidad del terreno:
Para terrenos con:

®ia

en donde:

Categoria 1 =0.06
Categoria2 =0.08
Categoria3 =0.10
Categoria4 =0.14
€ esel coeficiente de amortiguamiento critice:
Para construcciones formadas por:
Armaduras = 0.005

Marcos de acero =0.01
Marcos de concreto = 0.02

B s el factor de excitacién de fondo.

S es el factor de reduccién por tamaiio.
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E es el factor que representa la relacion de la energia de rafaga con la
frecuencia natural de la estructura,

Co es un factor que se define con las siguientes expresiones:

la'
Cu.=3.46(FT)2[l§] si H<10

2a"
Cu.=3.46(FT)Z[%] si 10<H<d

“en donde: e

Fr es el factor de topografia,
5 es laaltura gradiente, en m. (Tabla: I. 1. 7.).
H eslaaltura total de la construccién, en m.

es igual a 0.13, 0.18, 0.245 6 0.31 para la categoria del terreno [, 2,3 0
4, respectivamente.

o

Todas las variables que intervienen en la ecuacion de o/ son adimensionales.



Los pardmetros B, S, E y gp, pueden calcularse con ayuda de las graficas siguientes:

0.80 -
0.70 -
0.60 1
0.50 -
0.40 -
0.30
0.20 1
0.101

0.0 T T T TTTT T T U yorrrTT T
345 710 2030 50 100 300

Altura de la estructura, en metros

Factor de excitacién de fondo, B
3

Figura: [I. 1. 8. a. Parimetros que sirven
para calcular el factor de respuesta dindmica
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0.001 -
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0.1 02 05 10 20

1T
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Frecuencia reducida, 3.6 n,(H/V,)
(adimensional)

Figura: IL. 1. 8. b. Parimetros que sirven para
calcular el factor de respuesta dindmica
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Factor de respuesta maxima,

€p

De las gréficas anteriores (IL 1. 8. a, b, c y d):

L
o

@
o

—
ﬂ

-

-

-

i

—

—

!

3

L - B T T - —
-

!

i

|

B T LELELLLILE T T T FTTTTT T
02 05 1 2 o 1 23

Rapidez de fluctuacion promedio, v

(Hz)

Figura: 11 1. 8. d. Parimetros que sirven para calcular el factor de respuesta dinimica

b/H

es la relacién entre el ancho b, y la altura H, de la construccién,
ambos en metros y corresponden al lado de barlovento.

La relacidn (3.6 n, H)fV'n es la frecuencia reducida, adimensional.

en donde:

n, es la frecuencia natural de vibracién de la estructura, en Hz.
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V' es la velocidad media de disefio de! viento, en km/h. Dicha velocidad
se calcula para la altura mas elevada de la estructura, H, en m, y se
determina mediante la ecuacidn siguiente:

. 1
V,=—V
H gH H
en donde:

gu es el factor de rafaga y se calcula para Z = H.
Vi es la velocidad de disefio (Vp), para Z = H, en km/h.
Asi mismo, en la figura IL. 1. 8. c. aparece el nimero de ondas (3.6 n)/V'y . en
ondas/metro, en donde n,, esti en Hz, y V'y en kiv/h, determinados en el parrafe anterior.

El factor de pico, gp, figura (II. 1. 8. d), se obtiene en funcién del coeficiente de
rapidez de fluctuacién promedio v, en Hz, el cual se define mediante:

SE
SE+CB

v=n,

Los términos que aparecen en esta formula, ya se establecieron con anterioridad.

+ Fuerza de arrastre de disefio.

Para el viento que actia sobre cualquier cara de la torre, la fuerza de arrastre de
disefio deberé calcularse por medio de la ecuacion siguiente:

Fl =Cl AZ q!
en donde:

F. es la fuerza de arrastre, en kg, que actia paralelamente a la direccién del
viento y es variable con la altura.

C. es el coeficiente de arrastre en la direccion del flujo del viento,
adimensional.

A, es el drea de los miembros de la cara frontal, a una altura Z, proyectada
perpendicularmente a la direccion del viento, en m?
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q: esla presion dindmica de base def viento a la altura Z, en kg/m?.

Los valores del coeficiente de arrastre C,, para tortes de celosia con diferentes
arreglos se presentan en las siguientes tablas:

. Coeficiente de arrastre
Solidez
de i (G}
Torres de
car: Torres de o
e seccion
frontal seccidn i |
cuadrada. angu ar
equilatera.
———— 35 3.1
i R i A e
2.5 2.3
2.1 2.1
1.8 1.9

Tabla: {1. 1. 9. Coeficiente de arrastre C,, para torres de celosia con Seciion. ~ ~
transversal cuadrada o triangular equilitera con miembros de lados planos.

Coeficiente de arrastre (C,)
LI RNE Partes de la torre dentro del flujo | Partes de la torre dentro del
la cara subcritico, flujo supercritico.
frontal ($) bVp< 3m*/s bVp = 6m¥s
Cualquier direccién del viento). | (Cualquier direccién del viento).

1.8 1.1

1.7 1.1

1.6 1.1

1.5 1.1

1.5 1.1

1.4 1.2

Tabla: IL. 1. 10. Coeficiente de arrastre C,, para torres de celosfa con seccién
transversal triangular equildtera con miembros de seccion transversal circular.

Nota: En las tablas [1. 1. 9. y 1L 1. 10.

¢ es larelacién de solidez definida come el cociente entre el 4rea sélida y el drea total encerrada por
la cara frontal.

b esel ditmetro promedio de los elemertos de seccién circular, en metros.

Vp s la velocidad de disefio del viento, convertida a m/s.

Para valores intermedios de bVp se permite la interpotacion lineal.
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1L 1. 7. Viento sobre antenas.
Las fuerzas que actian sobre una antena parabdlica son las siguientes:
La fuerza axial (Fa), actia a lo largo del eje de la antena. La fuerza lateral (Fs),

actiia perpendicularmente al eje de la antena en ¢l plano del cje de la antena y el vector del
viento. El momento torsionante (M), actia en el plano que contiene a Fa y Fs.

Angulo del viento

Viento

Fs"

Fig. 11 1. I1. Fuerzas de viento sobre una antena parabdlica, (vista en planta y 3D}.

Las magnitudes Fa, Fs y M dependen de la presién dinimica del viento, el rea de la
proyeccion frontal de la antena y las caracteristicas aerodinamicas de la propia antena. Las
caracteristicas aerodindmicas varfan con el 4ngulo del viento. Los valores de Fa, Fsy M
deberdn calcularse con las siguientes ecuaciones:

F,=C, AK, G, V} (b
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F,=C, AK, G, V' (lb)

M=C, ADK, G, V} (ft-Ib)

donde:
Gy es el factor de rafaga

Para esirucluras de celosia, ¢l (aclor de rafaga deberd ser calculado de la siguienie
manera:

G, =065+ 0.60 para h en metros

T\A
SR ()

G, =065+ 0'60V para h en pies
h A7

33
1.00<s Gy £1.25
h  eslaallura lotal de la estructura. (m 6 ).
A es el drea de la pardbola, (m® 6 12 ).
D es el diamelro de la pardbola, (m ¢ Q).
V es la velocidad regional, (my/s 6 mph).

Kz es el factor de exposicion con z igual a Ja allura deseada a parlir del origen.

L\
K;= m para z en metros

K z % .
=] — ara Z €n pies
z (33] P p

1.00<K, <2.58

2 es la aliura desde el nivel del piso hasta el punio medio de fa seccion deseada, (m
6 ).

Ca, Cs y Cu  son coeficienles que a continuacion se presenian:
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Wind Forca Coefficients for Typical Paraboloid Without Radome

Wind Angle
@ (Deg)

0
10
20
30
40
50
60
70
80

90
100
110
120
130
140
150
160
170

180
190
200
210
220
230
240
250
260

270
280
280
300
310
320
330
340
350

Ca

0.00397
0.00394
0.00396
0.00398
0.00408
0.00426
0.00422
0.00350
0.00195

-0.00003
-0.00103
-0.00118
0.00117
-0.00120
-0.00147
-0.00198
-0.00222
-0.00242

-0.00270
-0.00242
-0.00222
-0.00198
-0.00147
-0.00120
-0.00117
-0.00118
-0.00103

-0.00003
0.00185
0.00350
0.00422
0.00426
0.00408
0.00398
0.00396
0.00394

Cs

0.00000
-0.00012
-0.00013
-0.00008
0.00002
0.00023
0.00062
0.00117
0.00097

0.00088
0.00098
0.00106
0.00117
0.00120
0.00114
0.00100
0.00075
0.00037

0.00000
-0.00037
-0.00075
-0.00100
-0.00114
-0.00120
-0.00117
-0.00106
-0.00098

-0.00088
-0.00097
-0.00117
-0.00062
-0.00023
0.00002
0.00008
0.00013
0.00012

Cu

0.000G00
-0.000065
-0.000097
-0.000108
-0.000137
-0.000177
-0.000223
-0.000020
0.000256

0.000336
0.000338
0.000343
0.000366
0.000374
0.000338
0.000278
0.000214
0.000130

0.000000
-0.000130
-0.000214
-0.000278
-0.000338
-0.000374
-0.000366
-0.000343
-0.000338

-0.000336
-0.000256
0.000020
0.000223
0.000177
0.000137
0.000108
0.000097
0.000065

Wind Force Coafficients for Typical Paraboloid With Radome

Wind Angle
© (Deg)

o
10
20
30
40
50
60
70
80

90
100
110
120
130
140
150
160
170

180
190
200
210
220
230
240
250
260

270
280
290
300
310
320
330
340
350

Ca

0.00221
0.00220
0.00210
0.00195
0.00170
0.00140
0.00107
0.00080
0.00058

0.00034
0.00008
-0.00017
-0.00042
-0.00075
-0.00105
-0.00133
-0.00154
-0.00168

0.00177
-0.00168
-0.00154
-0.00133
-0.00105
-0.00075
-0.00042
-0.00017
0.00008

0.00034
0.00058
0.00080
0.00107
0.00140
0.00170
0.00185
0.00210
0.00220

Cs

0.00000
0.00038
0.00076
0.00105
0.00125
0.00138
0.00128
0.00118
0.00112

0.00104
0.00100
0.00085
0.00089
0.00082
0.00078
0.00070
0.00058
0.00038

0.00000
-0.00038
-0.00058
-0.00070
-0.00078
-0.00082
-0.00089
-0.00095
-0.00100

-0.00104
-0.00112
-0.00118
-0.00128
-0.00136
-0.00125
-0.00105
-0.00078
-0.00038

Cu

0.000000
-0.000204
-0.000285
-0.000277
-0.000205
-0.000114
-0.000002
0.000130
0.000268

0.000390
0.000434
0.000422
0.000404
0.000357
0.000232
0.000132
0.000063
0.000022

0.000000
-0.000022
-0.000063
-0.000132
-0.000232
-0.000357
-0.000404
-0.000422
-0.000434

-0.000390
-0.000268
-0.000130
0.000002
0.000114
0.000205
0.000277
0.000285
0.000204
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Wind Foron Coafficiants for Typical Parabolokd With Cylindrical Shroud

Wind Angle
© (Deg) Ca
Q 0.00323
10 0.00323
20 0.00320
30 0.00310
40 0.00296
50 0.00278
60 0.00242
70 0.00172
- - = —=——80-— . —.- 000070, _

90 0.00028
100 -0.00088
110 -0.00138
120 -0.00182
130 -0.00220
140 -0.00238
150 -0.00245
160 -0.00248
170 -0.00255
180 -0.00260
190 -0.00255
200 -0.00249
210 -0.00245
220 -0.00239
230 -0.00220
240 -0.00182
250 -0.00138
260 -0.00088
270 -0.00028
280 0.0007Q
290 0.00172
300 0.00242
310 0.00278
320 0.00296
330 0.00310
340 0.00320
350 0.00323

Cs

(.00000
0.00025
0.00045
0.00060
0.00072
0.00078
0.00094
0.00122

0.00149 _

0.00180
0.00154
0.00136
0.00112
0.00080
0.00059
0.00045
0.00038
0.00025

0.00000
-0.00025
-0.00038
-0.00045
-0.00059
-0.00080
-0.00112
-0.00136
-0.00154

-0.00160
-0.00149
-0.00122
-0.00094
-0.00078
-0.00072
-0.00060
-0.00045
-0.00025

Cu

0.000000
-0.000072
-0.000118
-0.000133
-0.000125
-0.000083
-0.000022
0.000058

0.000178

0.000251
0.000288
0.000282
0.000266

0000237

0.000199
0.000158
0.000112
0.000059

0.000000
-0.000059
-0.000112
-0.000158
-0.000199
-0.000237
-0.000266
-0.000292
-0.000288

-0.000251
-0.000178
-0.000058
0.000022
0.000083
0.000125
0.000133
0.000116
0.000072

Wind Force Coefficients for Typical Gnid Antenna Without [ce

Wind Angle
© (Deg) Ca
0 0.00137
10 0.00134
20 0.00130
30 0.00118
40 0.00104
50 (.00088
€0 0.00060
70 0.00033
80 0.00010
20 -0.00013
100 -0.00030
110 -0.00048
120 -0.00068
-130. - _ -0.00086 _
140 -0.00104
150 -0.00122
160 -0.00140
170 -0.00150
180 -0.00152
190 -0.00150
200 -0.00140
210 0.00122
220 -0.00104
230 - -0,00086
240 -0.00068
250 0.00048
260 -0.00030
270 -0.00013
280 0.00010
290 0.00033
300 0.00060
310 0.00088
320 0.00104
330 0.00118
340 0.00130
350 0.00134

Cs o
0.00000  0.000000
0.00026  0.000043
0.00046  0.000074
000059  0.000098
0.00067  0.000115
0.00070  0.000127
0.00072  0.000135
0.00070  0.000142
0.00064  0.000126
0.00062  0.000111
000070  0.000120
0.00073  0.000129
000071  0.000131
0.00067  0.000127
000060 0.000114
0.00052  0.000095
0.00040  0.000070
0.00022  0.000038
000000  0.000000
000022  -0.000038 -
000040  -0.000070
000052  -0.000095
0.00060 -0.000114
0.00067 -0.000127
0.00071  -0.000131
0.00073  -0.000129
-0.00070  -0.000120
-0.00062  -0.000111
.0.00084 -0.000126
-0.00070  -0.000142
000072 -0.000135
0.00070  -0.000127
-0.00067  -0.000115
-0.00059  -0.000098
.0.00046  -0.000074
000026  -0.000043




Wind Forca Cosfficiants for Typical Gonical Hom Reflects: Antenna Wind Force Coefficients for Typical Passive Reflector

Wind Angle Wind Angle
© {Deg) Ca Cs Cu © (Deg) Ca Cs Ch

0 0.00338  0.00000 0.00000 o] 0.00351 0.00000  0.000000
10 0.00356 0.00004  -0.00005 10 0.00348 0.00003  -0.000070
20 0.00354 0.00025  -0.00007 20 0.00341 0.00008 -0.000134
30 0.00345 0.00077  -0.00001 30 0.00329 0.00010 -0.000180
40 0.00335 0.00142 0.00009 40 0.00309 0.00013 -0.000198
50 0.00299 0.00181 0.00023 80 0.00300 0.00018 -Q.000208
&0 0.00235 0.00208 0.00035 60 0.00282 000021 -0.000262
70 0.00154  0.00237 0.00044 70 0.00178 0.00023 -0.000225
80 0.00059  0.00248 0.00046 80 0.00071 0.00027 -0.000129
90 -0.00020 0.00245 0.00040 g0 -0.00010 0.00030  0.000030
100 -0.00062 0.00240 0.00032 100 -0.00108 0.00035 0.000180
110 -0.00088 0.00235 0.00030 10 0.00235 000039 0.000225
120 -0.00147  0.00225 0.00032 120 -0.00348 0.00036  0.000210
130 -0.00225  0.00201% 0.00027 130 -0.00348 0.00029  0.000148
140 -0.00289 0.00167 0.00021 140 -0.00360 0.00023  0.000126
150 -0.00323 0.00113 0.00014 150 -0.00376 0.0019  0.000109
160 -0.00367  0.00052 0.00007 160 -0.00390 0.00012  0.000080
170 -0.00375  0.00010 0.00003 170 -0.00400 0.00008  0.000042
180 -0.00356  0.00000 0.00000 180 -0.00403  0.00000  0.000000
180 -0.00375 -0.00010  -0.00003 190 -0.00400 -0.00008 -0.000042
200 -0.00367 -0.00052  -0.00007 200 -0.00380 -0.00012 -0.000080
210 -0.00323 -0.00113  -0.00014 210 -0.00376 -0.00019 -0.000109
220 -0.00288 -0.00167 -0.00021 220 -0.00360 -0.00023 -0.000126
230 -0.00225 -0.00201  -0.00027 230 -0.00348 -0.00029 -0.000148
240 -0.00147 -0.00225  -0.00032 240 -0.00348 -0.00036 -D.000210
280 -0.00088 -0.00235 -0.00030 250 -0.00235 -0.00039 -0.000225
260 -0.00062 -0.00240  -0.00032 260 -0.00108 -0.00035 -0.000180
270 -0.00020 -0.00245  -0.00040 270 -0.00010 -0.00030 -0.000030
280 0.00059 -0.00248  -0.00046 280 0.00071 -0.00027 0.000129
290 0.00154 -0.00237  -0.00044 280 0.00178 -0.00023 0.000225
300 0.00235 -0.00208 -0.00035 300 0.00282 -0.00021 0.000262
310 0.00z99 -0.00181  -0.00023 310 0.00300 -0.00018  0.000208
320 0.00335 -0.00142 -0.00009 320 0.00309 -0.00013 0.000198
330 0.00345 -0.00077  0.00001 330 0.00329 -0.00010 0.000180
340 0.00354 -0.00025  0.00007 340 0.00241  -0.00008 0.000134
350 0.00355 -0.00004  0.00005 350 0.00248 -0.00003 0.000077

Tabla II. 1. 12. Coeficientes de fuerza de viento.
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IL. 2. Analisis sismico.

Para llevar a cabo el anilisis sismico, es necesario tomar en cuenta las sigujentes
clasificaciones:

IL. 2. 1. Clasificacién de Construcciones segiin su destino.

Grupo A
Estructuras en que se requiere un grado de seguridad alto. Construcciones cuya falla
estructural causaria la pérdida de un nimero elevado de vidas ¢ pérdidas econdmicas o
- —_ . culturales_de magnitud excepcionalmente alta, Algunos ejemplos son los hospitales,
escuelas, estadios, museos, cenfrales telefonicas, estacioniés de bomberos, sistemas-de- —
abastecimiento de agua potable, etc.

Grupo B
~Esfructiiras en que se requicre-un-grado-de-seguridad-intermedio. Construcciones
cuya falla estructural ocasionaria pérdidas de magnitud intermedia. Este es el caso de naves
industriales, estructuras comunes destinadas a vivienda u oficinas, hoteles, etc.

Grupo C

Estructuras en que es admisible un grado de seguridad bajo. Construcciones cuya
falla estructural ocasionaria pérdidas de magnitud sumamente pequefias y sin pérdida de
vidas. Se incluyen bodegas provisionales y bardas con altura o mayor de 2.5 m.

IL 2.2. Clasificacion de Construcciones segin su estructuracién,

Atendiendo a las caracteristicas estructurales que influyen en la respuesta sismica de
la estructura, las construcciones se clasifican segiin su estructuracién:

Tipo 1

Estructuras de edificios: Estructuras comunes tales como edificios urbanos, naves
industriales tipicas, salas de espectdculos y estructuras semejantes, en que las fuerzas
laterales se resisten en cada nivel por marcos continuos contraventeados o no, por
diafragmas o muros o por combinacién de diversos sistemas como los mencionados.
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Tipo 2

Péndulos invertidos y apéndices: Péndulos invertidos o estructuras en que el 50% o
més de su masa se halle en el extremo superior y tenga un solo elemento resistente en la
direccién de andlisis o una sola hilera de columnas perpendicular a esta. Estructuras tales
como tanques, parapetos, pretiles, anuncios, ventanales, muros y revestimientos entre otros.

- Tipo 3
Muros de retencion.

Tipo 4

Chimeneas, silos y similares: Chimeneas y silos, o estructuras semejantes en que la
masa y rigidez se encuentran distribuidas continuamente a lo largo de su altura y donde
dominen las deformaciones por flexion.

Tipo 5

Tanques, depositos y similares: Tanques elevados y depdsitos superficiales, o
estructuras semejantes destinadas al almacenamiento de liquidos que originan importantes
fuerzas hidrodindmicas sobre el recipiente.

Tipo 6
Estructuras industriales: Estructuras fabriles en las que se requieren grandes areas
libres de columnas, dejando grandes claros libres entre sus gjes.

Tipo 7
Puentes.

Tipo 8
Tuberias.

Tipo 9
Presas.

Tipo 10
Otras estructuras.

35




IL 2. 3. Factor de comportamiento sismico.

En la actualidad, la forma mas adecuada de caracterizar a las estructuras en funcién
de su ductilidad consiste en el empleo del factor del comportamiento sismico Q, el cual en
realidad no sélo estd asociado a la ductilidad estructural, sino también a la estructuracién
misma, al deterioro o efecto que puede llegar a contrarrestar gran parte de la capacidad
extra en resistencia que suministra la ductilidad y a reservas de capacidad ante carga
sfsmica que los métodos convencionales de disefio no consideran.

Para el tipo de estructura manejada, el factor de comportamiento sismico segin el
Manual de la C.F.E. (Diseflo por Sismo) 1993, seré:

I1. 2. 4. Factor reductivo por ductilidad.

Para diseflar se necesita considerar el comportamiento ‘ineldstico-de-la-estructura,— _
aunque sea de manera aproximada. Para ello las ordenadas espectrales se podran reducir
dividiéndolas entre el factor reductivo Q’ a fin de obtener las fuerzas sismicas reducidas por
ductilidad. Para cualquier tipo de estructura el factor reductivo se calcula como sigue:

Q'=].+(Q—I)Tl; si T<T,

Q=Q ;.si T>T,:
donde:

T se tomard igual al periodo fundamental de vibracién cuando se emplee en
anilisis estatico e igual al periodo natural de vibracion del modo que se
considere cuando se emplee el analisis modal espectral.

Ta es €l primer periodo caracteristico del espectro de diseflo.
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La Repiiblica Mexicana esta dividida en cuatro zonas A, B, Cy D, lazona A es la
de menor intensidad sismica, mientras que la mayor es la zona D,
II. 2. 6. Espectros para Disefio Sismico.

Las ordenadas del espectro de aceleraciones para disefio sismico, “a”, expresadas
como fraccion de la aceleracidn de la gravedad, estan dadas por las siguientes expresiones:

=;|=ac,+(c-a°)_r1 s siT<T,

[
]

¢ ; siT,SsTET,

donde:

a, es el’coeficiente-de-aceleracion-del terreno.. .
¢ es el coeficiente sismico.

T es el periodo natural de interés.

T.y Ty, son dos periodos caracteristicos que delimitan la meseta.

r esun exponente que define la parte curva del espectro de disefio.

Los valores de estos pardmetros se encuentran en la tabla [I. 2. 6. 1. para cada una
de las zonas sismicas y los distintos tipos de terreno de cimentacion.

Simica| Soeto | % | © | TO | O | ¢
I 0.02 0.08 0.2 0.6 e

A I 0.04 0.16 03 1.5 213
111 0.05 0.20 0.6 2.9 i

I 0.04 0.14 0.2 0.6 2

B 11 0.03 0.30 0.3 1.5 23
JEN] 0.10 0.36 0.6 2.9 1

I 0.36 0.36 0.0 0.6 Y

C I 0.64 0.64 0.0 1.4 2/3
1 0.64 0.64 0.0 1.9 1

1 0.50 0.50 0.0 0.6 %)

D I 0.86 6.86 0.0 1.2 2/3
I 0.86 0.86 0.0 1.7 1

Tabla 1. 2. 6. 1. Espectros de disefic para estructuras del grupe B

-
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Los espectros de diseiio especificados son aplicables a estructuras del grupo B. Para
estructuras del grupo A, los valores de las ordenadas espectrales deberdn multiplicarse por
“1.5" a fin de tener en cuenta la importancia de la estructura.

IL. 2. 7. Tipos de Analisis.

Para el analisis sismico de estructuras tales como torres, se puede recurrir a dos
métodos:

a)Andlisis Estatico.

Es aplicabie a estructuras que no pasen de 60 m. de altura. Para el analisis estdtico
de torres, los efectos dindmicos inducidos por el sismo se simularin mediante una fuerza
lateral equivalente, distribuida a lo largo de la altura de la estructura y actuando en
direccién del movimiento det terreno. La magnitud de la resultante de la fuerza lateral
distribuida verticalmente sera igual a la fuerza cortante basal determinada de acuerdo con lo
dispuesto para estructuras de edificios, pero amplificada por un factor de incremento por el
que s¢ aumentan las ordenadas espectrales con objeto de tener en cuenta que el
amortiguamiento en torres €s menor que en estructuras de edificios.

La distribucién vertical de la fuerza cortante basal amplificada se llevard a cabo
dividiendo la estructura en “N” segmentos de igual altura como se muestra en la figura
II. 2. 7. 1. En el centro de masa del n-ésimo segmento se aplicard una fuerza horizontal que
se define dependiendo del periodo caracteristico Ty, de las siguientes formas:

P,=085Wh, 21— L& ; §iT, <T,

[: By - |

P, =0.85 W, (a,h, +a2h:)-g—§ L ST, >T,

donde:
W,  es el peso del n-ésimo segmento.

ix,, es la altura de su centro de gravedad medida desde el desplante.
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a es la ordenada espectral correspondiente al periodo fundamental T,
de la estructura.

T, es el periodo fundamental de la estructura.
Ty es el segundo periodo caracteristico del espectro de disefio.
Q es el factor de comportamiento sismico.
Q' esel factor reductivo por ductilidad.
oy oz son los coeficientes de proporcionalidad que se especifican

para estructuras de edificios.

7 115 T es el factor ‘de’incrernento, este factor se podrd tomar como £=1.25

' Para tener en cuenta losefectos-de-los-modos.superiores.de vibracion, en el N-ésimo
segmento se aplicard adicionalmente una fuerza horizontal que se define como:

donde:

w

r

para estructuras de concreto 6 £=1.45 para estructuras de acero. Estos
valores son permitidos solo en terrenos tipo .

P,=0.15W%§ . ST, <T,

P,=o.1sw(1+0.5r-o.5rq)% E:oSiT,>T,

es el peso de la estructura.

es ¢l exponente de la parte curva del espectro de disefio.




Ps+Py ———= B

Wn

Pn ———= 8

P — @

I 2. 7. 1. Fuerzas sismicas en una torre

b)Andlisis Dinamico.

Para el andlisis dindmico de esta torre autosoportada, se empleard el andlisis modal
espectral que se aplica a estructuras cuyas alturas son superiores a 60 m, junto con las
disposiciones correspondientes estipuladas para estructuras de edificios, teniendo en cuenta
las siguientes recomendaciones:

1. Los pardmetros dindmicos de una torre se determinaran suponiendo que la
estructura posee modos clasicos de vibracién, por lo que las frecuencias y los modos
naturales de vibrar se obtendrdn considerando nulo el amortiguamiento, Bastara con tener
en cuenta las tres primeras formas modales para calcular las respuestas de diseiio.
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2. Al determinar las respuestas modales se aumentardn las ordenadas espectrales por
un factor de incremento, “£”, (ya explicado en el andlisis estitico), con objeto de tomar en
cuenta que el amortigamiento de torres puede ser menor que en estructuras de edificios.

3. Las respuestas de disefio se obtendrin mediante la combinacion de las respuestas
modales médximas, de acuerdo con la expresion:

‘la cual representa la faiz cuadrada de la suma de-los cuadrados de las respuestas modales _

R, que pueden ser los desplazamientos, las fuerzas cortantes o los momentos de volteo.

4. En ninguna situacién se permitira que la fuerza cortante basal calculada
Tdindmicamente-sea-menor-que-75-por—ciento_de_la_calculada estaticamente con la opcidn

_estaticamente con la opeion
gue toma en cuenta el valor aproximado del periodo fundamental de la estructura. Cuando }

Va/ V. <0.75, las respuestas de disefio se incrementaran en 0.75 V. / Vg, siendo V. y V4
las fuerzas cortantes basales calculadas estaticamente y dindmicamente, respectivarnente.

5. Los momentos de volteo no serin reducidos. En ¢l analisis de torres que no sean
muy esbeltas, se podran despreciar los efectos de segundo orden (P-delta), es decir, las
fuerzas cortantes vy los momentos flexionantes adicionales provocados por las cargas
verticales actuando sobre la estructura deformada, asi como por la mﬂuenc:a de la carga
axial en la rigidez del fuste de la estructura.

Para los efectos combinados de 10s movimientos del terreno, se analizara ante la
accton de dos componentes horizontales ortogonales del movimiento del terreno. En
estructuras que no sean demasiado esbeltas se podré despreciar la accién del componente
vertical. Las fuerzas internas se combinardn surmando vectorialmente las gravitacionales,
las del componente del movimiento del terreno paralelo a la direccién de analisis y 0.3 de
las del otro componente con el signo que para cada concepto resulte mas desfavorable. La
eleccion de las direcciones ortogonales para las cuales se efectuard el analisis se hard
atendiendo las direcciones mas desfavorables que estaran definidas por la menor resistencia
de la estructura, tanto a flexocompresién como a fuerza cortante.
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III. Analisis de la estructura ante las acciones permanentes y
eventuales. '

HI. 1. Datos de disefio.

A continuacién se mencionan las principales caracteristicas del proyecto, que son
indispensables para la realizacién de este:

afUbicacion,
La estructura se encontrard ubicada en la ciudad de Monterrey Nuevo Ledn.

b)Pardmetros de diseiio.

+ Velocidad Regional Vg =158 kmvh, con un periodo de retorno de 200 afios.

+ La temperatura media anuat es 22.1°C.

« Laestructura se encuentra clasificada dentro del Grupo A.

« Es una estructura que se considera del Tipo 2.

« La cateporia del terreno, (C.T.), es 2.

« El factor de topografiaes FT=1.1

+ Debido a sus dimensiones la estructura se clasifica como Clase C.

+  Altura Sobre el Nivel del Mar, ASNM=538m.

« Monterrey se localiza en la regién sismica A de la Rep. Mexicana.

« El tipo de terreno es: Tipo Ii.

« La estructura se clasifica segiin su destino como del Tipo 4

« La capacidad de carga admisible es: Gaam =16 Ton/m?.

« El peso volumétrico del suelo es: y = 1600 kg/m>.

« Elnivel de aguas fredticas es: NAF.=12m.

« Profundidad de desplante Df = 2.5 m.

43




I11. 2. Geometria de la estructura.

En la figura siguiente se presentan las caracteristicas geométricas de la estructura
que serd analizada:

2m.

Detalle 2.
~_(Isométrico).

Detalle 1.

Detalle 1.
. (Isométrico).

Fig. M. 2. 1. Torre Autosoportada




Figura: [H. 2. 2. Torre en Perspectiva.
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III. 3. Obtencion de cargas permanentes, variables y accidentales.

TIL 3. 1. Carpas permanentes.

La obtencién de cargas permanentes se resume en el cilculo del peso de la
estructura y de las antenas parabdlicas. Para levar a cabo el calculo de las cargas, es
necesario considerar el volumen de cada uno de los elementos y el peso volumétrico del
acero empleado, con lo cual se obtiene el peso del material.

W= (V1)

- oo donde:
TTTW és el peso-del material, kg,

V es el volumen del material, m®. ) e
v es el peso volumétrico del material, kg/m’.

" ‘Ei'peso-de-la-estructura obtenido es de: 129 843 kg.

—_—_—

De la misma manera, s¢ puede obtener el peso de las antenas parabolicas, aungue es
recomendable considerar el valor del peso proporcionado por el fabricante.

El peso total considerado de las antenas parabélicas es de:
(9 parabélicas)(200 kg) = 1 800 kg
De esta manera sabemos que el total de carga permanente es de:
131 643 kg.
IIL 3. 2. Cargas variables.
Para cargais variables se propusieron tres cargas puntuales de 100 kg en cada una de

las dos plataformas, (una carga en cada vértice de las plataformas), simulando la presencia
de tres personas en cada plataforma.



III. 3. 3. Viento.

Las cargas de viento en estructura y lineas de conduccion se obtuvieron siguiendo
las recomendaciones del Manual de Disefio por Viento (C.F.E. 93). En tanto que las cargas'
de viento sobre fas antenas parabdlicas se obtuvieron con ayuda de las TIA / EIA standard.

Debido a que la estructura tiene una relacion de aspecto mayor a cinco, se llevard a
cabo un analisis dinamico.

A= Altura _90 _ 9
Dim. mencrenplanta 10

Por lo tanto: 9>5

+ Determinacion de la velocidad de disefio.

V,=F F, V,

[

+ Factor topogréfico, Fr

Este factor es obtenido de la tabla II. 1. 2., resultando ser: Fr=1.1

» Factor de exposicion, Fy

F,=F F

a c ird

« Factor de tamaiio, Fe.

Debido a que es un analisis dindmico, se considera al factor: Fc = |

« Factor de rugosidad y altura, Frz
De la tabla II. 1. 4. se obtiene que:

a=0.138
&8=315m.
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Como: 10<Z<315 m. entonces:

Frz=l.56[g]
5

0.138
Frz=1.56 [L]
315

[Frz = 0.7053(2)")

Tenemos que:

Fa=(1) (0.7053) (Z)*"*

.= (0.7053) (2)**3

Por lo tanto la velocidad de disefio es:
Vo =(1.1)((0.7053) (Z)™**}(158)
Vp=122.57(Z)""3

» Presion dindmica de base, qz.
q, =0.0048 G V,’

_0392Q
273+1

—_—
—_—



Sabiendo que A.S.N.M.= 538 m. obtenemos de la tabla II. 1. 6. que la presitn
barométrica es 716.58 mm de Hg. Ademds, conocida la temperatura ambiental (22.1 °C),
sustituimos:

G = 0392(716.58)
273+22.1

Por lo tanto;
q, =0.0048 G V,’

q, = 68.6437(2)" ™

» Factor de respuesta dindmica debida a rafagas.

(]

Sabiendo que la C.T.= 2, entonces de la tabla I1. 1, 7., obtenemos:

k'=1.288
n=-0.054
=315 m.

Como 10<Z<315 m. entonces:

Sustituyendo valores:

g =1.7572(Z) **]
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Por otro lado:

Por ser un terreno con categoria igual a 2, entonces k, = 0.08

Hla
C,_.=3.46(FT)2|:—8-} si 10<H<3

Cu-_=;.46_(l.;)2|:i_(’_]u&|!) B e

315

El coeficiente de amortiguamiento critico para este tipo de estructuras es: £ = 0.005

Para obtener el factor de excitacién de fondo (B), entramos a la gréfica II. L. 8. a.
con H=90m y b/H=(10m/90m)=0.11. y obtenemos que ¢l factor es igual a B =0.94.

Sustituyendo:
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1

0054
1.288[2
315

[V, =165.49 kmv/h]

v, = (122.57)00%')

Los valores de la estructura 8, E y g, se obtendrdn conjuntamente con los de las
lineas de conduccidn y pardbolas, esto se realizard de manera iterativa, proponiendo una
frecuencia natural de n, = 2 Hz, con lo cual al final obtendré las fuerzas de disefio tanto
para la estructura como para las plataformas, iineas y parabolas.

Para ia obtencién estos pardmetros, primero he calculado las dreas totales y
expuestas (para cada seccidn de seis metros), que son indispensables para la obtencion de la
relacion de sclidez.

Areas Totales en direccion Z-Z Areas Totales en direccion X-X
Elev, Secc. Tramo |Area Total Elev. Secc. Tramo |Area Total

(m) (m). {m). (m?). {m) {m). {m). {m?).

6 1-6 6 58,127 6 1-6 6 50.359
12 8-12 6 54,532 12 8-12 2] 47.240
18 12-18 6 50,936 18 12-18 3] 44125
24 18-24 [ 47.341 24 18-24 8 41.010
30 24-30 6 43.745 30 24-30 6 37.8%4
36 30-36 6 40.150 36 30-36 6 34.779
42 3642 6 36.554 42 3642 6 31.664
48 42-48 6 32.959 48 42-48 6 28.548
54 48-54 6 29.363 54 48-54 6 25433
60 54-60 6 25.768 60 54-60 6 22.318
66 60-66 6 21.965 66 60-66 6 19.027
72 66-72 6 17.969 72 66-72 1 15.568
78 72-78 6 13.976 78 72-78 6 12.110
84 78-84 8 12.000 84 78-84 8 10,383
90 84-90 6 12.000 a0 84-30 6 10.393
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! Arcas Expuestas en dirceeion Z-7

Larg'uefos q:elosia Principal y Diafragmas Celosia Secundaria
i
E(::;r Secc. T{:-.T Long. Tubo Iéor;g A Long Angulo Ig(r;)g A |Long. Angulo léc:;g Exﬁ{ﬁ;la Toﬁjb ,:{:g
(m). (D'Q) (m). {m?) (IT‘I) {pig). (m). {m?) | (m}).  (plg)- (m).' (m?)
.
6 1-6 6 12 18‘, 0.457 5.486 3'9.51 4xax16n16 0,102 4.014145.97 aaxsne 0,076 3.503| 13.003 (42 | 58
12 6-12 6 12 16 0.457 5.486 3'7.63 4x4x10118 0,102 3.823|43.65 masne (0.076 3.326] 12636 | 43 | 57
18 . 12-18 6 12 1? 0.457 5.486 3]5,77 axdxioii6 0,102 3.634(41.37 w3816 (.076 3.152( 12.273 | 45| 55
24 | 18-24 5] 12 18 0.457 5486(33.93 41018 0.102 3.447 39.08 »axe118 0.0765 2.978( 11.912 (46| 54
30 | 24-30 6 12 18 0.457 5.486 :’52.09 4xax10v16 0,102 3.261]36.83 33816 0,076 2,806 11.553 |47 | 63
36 | 30-36 6 12 1;4 0.356 4.267 :'.31.31 aaxane Q076 2.386] 2B.3 axaxme 0.076 2.156| 8.809 |48 |52
42 | 36-42 6 12 1:4 0.356 4,267 29.22 e (.076 2.226| 26.1 :3axme 0.076 1.989| B8.483 (5050
48 42.48 6 12 14 0.356 4.267|27.17 318 0.076 2.071|23.93 a3xme 0,076 1.823] 8.161 62148
54| 4854 | 6 | 12 14 0.3564.267[25.18 sowis 0.0761.918| 218 s 0.076 1.661| 7.847 |54 |46
60 [ 54-60 6 12 1“4 0.356 4.267(23.23 33818 0.076 1.770/19.72 3xane 0.076 1.503] 7.540 [ 57143
66 | 50-66 6 12 fII‘O 0.254 3.048|21.23 »axne 0.076 1.618| 17.5 3axshe 0.076 1.334} 5999 | 5149
72 | 66-72 6 12 ;10 0.254 3.048119.22 718 0.076 1.465[15.34 3616 0.076 1.169] 5682 |54 | 46
78 | 72-78 5 12 ;‘10 0.254 3.048|17.32 3376 0.076 4.320{13.32 aaens 0.076 1.015 5383 |57 |43
B4 | 78-84 6 12 ;“8 0203 2.438 a8 0.076 0.305]|26.83 waxsis 0.076 2.045| 4.788 [ 51148
90 | 8490 6 12 HB 0.203 2.438 =aane 0.076 0.305)|26.83 »axsite 0.076 2.045( 4.788 | 51149
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torre.

Areas Expuestas cn dircccidn X-X
Largueros Celosla Principal y Diafragmas Celosia Secundaria
E(i:,\)’ Secc. T{:,To Long. Tubo léc;(r;g A [Long. Angulo lé(:;g A |Long. Angulo lg;r;g Exﬁazasta ;,:b Aof:g
(). Plg) (. (M) f(M)- (plg). o (M) (plg). o (M)
6 1-6 & 12 18 0.457 5.486{35.49 ewaans 0,102 3.606|41.19 3x3:818 0.076 3.139] 12.231 (45|55
12| 612 6 12 18 0.457 5.486]33.89 axaxt0is 0,102 3.443|39.15 3«3:0/16 0.076 2.983| 11.913 |46 | 54
18 | 1218 6 12 18 0.457 5.486(32.31 aaxians 0,102 3.282|37.27 318 0.076 2.840| 11609 |47 |53
24 | 18-24 6 12 18 0.457 5.4B86(|30.73 axax10n6 0.102 3.123]35.38 a3xa16 0.076 2.696| 11.305 | 48 | 51
30 | 24-30 6 12 18 0.457 5.486(29.18 4xax1016 0.102 2.964{33.44 »aans 0,076 2.548| 10.999 | 50 | 50
36 | 3038 6 12 14 0.356 4.267(28.21 3axene 0.076 2.150(25.13 »xxane 0.076 1.915] 8332 [ 51|49
42 | 36-42 6 12 14 0.356 4.267|26.46 »aans 0.076 2.016|23.26 a6 0.076 1.773| 8.056 |53 |47
4B | 4248 6 12 14 0.356 4.267(24.74 @16 0.076 1.885|21.42 3xne 0.076 1.632| 7.785 |55 |45
54 | 48-54 6 12 14 0.356 4.2607123.07 e 0.076 1.758|19.62 e 0.076 1,495 7.520 |57 |43
60 | 54-60 6 12 14 0.356 4.267{21.44 @16 0.076 1.634[17.87 a7 0,076 1.361| 7.262 |59 | 41
66 | 60-66 6 12 10 0.254 3.048{19.77 »aans 0.076 1.506; 16 3axene 0.076 1.220| 5774 |53 | 47
72 | B6-72 6 12 10 0.254 3.048{18.08 2ane 0.076 1.378) 14.2 3axne 0.076 1.082| 5509 | 55|45
78 | 72-78 6 12 10 0.254 3.048{ 16,5 a6 0.076 1267} 125 3asne 0,076 0.953| 5.258 |58 | 42
84 | 78-84 6 12 0.203 2.438]3.464 »36h6 0.076 0.264] 24 18 0.076 1.829] 4531 |54 | 46
90 | 84-90 8 12 0.203 2.43813.464 »asne 0.076 0.264| 24 »aans 0.076 1.829] 4531 |54 |46

Para la obtencién de presiones y fuerzas sobre las lineas de conduccion, se consideraron nueve lineas (una por antena), de | 5/8"
de didmetro. Nueve lineas suben hasta la primera plataforma, seis suben hasta la segunda plataforma y tres suben hasta la punta de la
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Presiones y Fuerzas sobre la Estructura en direccién Z-Z.

34

. Altura Vp Q2 Ae Ar Solidez
Secdién "y FZ P& by, kgmy. m9. (my. s Vo Ca g
1 80 131 ° 1.3t 22807 23767 47879 12 040 1287 159 138
2 89 131 131 22772 238.94 47879 12 040 1285 159 138
3 88 131 131 22736 23520 4.7879 12 040 1283 159 138
4 87 131 1.31  227.01 23546 47879 12 040 1281 158 138
5 86 130  1.30 22664 23471 47878 12 040 1279 158 138
6 85 130 130 22628 23395 47879 12 040 1277 159 138
7 84 130 130 22591 23313 47879 12 040 1275 159 138
8 B3 130 130 22554 23242 47873 12 040 1273 1589 138
9 82 130 130 22516 231.84 47879 12 040 1271 159 139
—~—10-__ 81 __ 129 129 22478 23086 47879 12 040 1288 159 138
11 80 129 1297 T224:39 23007 - 47879 - _ 12 _ _ 040 12866 159 139
12 79 129 129 22400 229.27 47879 12 040 1284 159 —- %36
13 78 129 129 22361 22846 5383 139764 0.3% 1577 154 139
14 77 128 128 22321 22765 5383 139764 039 1574 154 139
15 76 128 128 22281 22683 5383 139764 039 1572 154 139
16 -75.- 128 128 22240 22600 5383 139784 033 1569 154  1.39
17 74 128 128 22199 225117 ~5:383--13.9764.0.39. __1566 _ 154 139
18 73 128 128 22158 22433 5383 139764 039 1563 154 139
19 72 127 127 22115 223.47 56818 479692 032 1560 163 139
20 71 127 127 22073 22261 56818 17.0692 032 1557 163 140
21 70 127 127 22030 221.74 56818 17.9692 032 1554 163 140
22 69 127 127 21986 220.86 56818 17.9692 032 1551 163 140
23 68 126 126 21942 21998 56818 17.9692 032 1548 163 140
24 67 126 126 21897 219.08 56818 17.9692 0.32 1545 163 140
25 66 126 126 21851 218.17 59991 21965 027 1541 175 140
26 65 125 125 21806 21725 59991 21965 027 . 1538 175 140
27 64 1256 125 21759 21632 59991 21965 027 1535 175 140
28 63 125 125 21712 21539 59991 21965 027 1531 175 140
29 62 125 125 21664 21444 59991 21965 027 1528 175 141
30 61 124 124 21615 21348 590991 21965 027 1525 175 141
3 60 124 124 21566 21251 7.5398 257677 029 2130 163 141
32 59 124 124 21516 21152 7.5398 257677 029 2125 163 1M
33 58 124 124 21465 21053 7.5398 257677 029 2120 163  1.41
34 57 123 123 21414 20852 75398 257677 029 2115 163  1.44
35 56 123 123 21362 20850 7.5398 257677 0209 2109 163 141
36 55 123 123 21309 207.46 7.5398 257677 029 2104 163 142
37 54 122 122 21255 206.42 7.8471 293632 027 2099 171 142
38 53 122 122 21200 20535 7.8471 293632 027 2093 171 142
39 52 122 122 21144 20428 7.8471 203632 027 2088 171 142
40 51 121 121 21088 203.18 7.8471 293632 027 2082 171 142
41 50 121 121 21030 202.08 7.8471 203632 027 2077 171 142
42 49 121 121 20072 20095 7.8471 203632 027 2071 171 142
43 48 120 120 20912 19981 8.1612 329587 025 2085 177 143
44 47 120 120 20851 19866 8.1612 329587 025 2059 177 143
45 46 120 120 20790 19748 81612 329587 025 2053 177 143
TTT——48-——-45— 119 _1.18__207.27 19629 B8.1612 329587 025 2047 177 143
47 44 119 119 20662 19507 8:1612—32.0587_ 025 2040 177 143



. Altura \/ n Ae A Solidez
Seccion (m). Frz Fa (krn?h). (kg?m’). (). (ml)_ b bVp Ca 9
48 43 1.19 119 20597 18384 8.1612 329587 0.25 20.34 1.77 1.43
49 42 1.18 118 20530 19258 84825 365542 0.23 20.27 1.84 1.44
50 41 "1.18 118 20462 191.31 84825 365542 0.23 20.21 1.84 1.44
51 40 1.17 117 -203.92 1980.01 84825 365542 0.23 2014 1.84 1.44
52 39 117 117 203.21 18868 84825 365542 0.23 20.07 1.84 1.44
53 38 117 117 20249 187.34 8.4825 365542 0.23 20.00 1.84 1.44
54 37 1.16 116 201.74 18596 84825 365542 0.23 19.92 1.84 1.45
55 36 1.16 116 20098 18456 88091 401497 0.22 19.85 1.89 1.45
56 35 1.15 115 20020 18313 88091 40.1497 0.22 19.77 1.89 1.45
57 34 1.15 115 19840 18167 8.809t 40.1497 0.22 19.69 1.89 1.45
58 33 1.14 114 19858 180.18 8.8091 40.1497 Q.22 19.61 1.89 1.45
59 32 1.14 114 19774 17866 8.8091 40.1497 022 19.53 1.89 1.48
60 H 1.13 113 19688 177.10 8.8091 40.1497 022 19.44 1.89 1,46
61 30 1.13 113 18599 17550 11.5534 43.7452 0.26 24.88 1.82 1.46
62 29 1.12 1.12 195.07 17387 115534 437452 0.26 2477 1.82 147
83 28 1.12 1.12 19413 172,19 115534 437452 (.26 2465 1.82 1.47
64 27 1.11 1.11 193,16 17047 115534 43.7452 0.26 2452 1.82 1.47
65 26 1.11 1.11 19215 168.71 115534 43.7452 0.26 24.40 1.82 1.47
66 25 1.10 113 19112 166.89 11.5534 43.7452 0.26 24.27 1.82 1.48
67 24 1.09 1.09 190.04 186502 119114 47.3407 0.25 24.13 1.86 1.48
68 23 1.09 1.09 188.93 163.09 119114 473407 0.25% 23.99 1.86 1.48
69 22 1.08 1.08 187.78 161.11 119114 473407 0.25 23.84 1.86 1.49
70 21 1.07 1.07 186.57 159.05 11.9114 473407 0.25 23.69 1.86 149
71 20 1.07 1.07 185,32 156.92 11.9114 473407 0.25 23.53 1.86 1.49
72 19 1.08 1.06 184.01 15472 119114 47.3407 0.25 23.36 1.86 1.50
73 18 1.05 1.05 18265 15242 122725 50.8362 (.24 23.19 1.89 1.50
74 17 1.04 1.04 181.21 150.04 12.2725 50.9362 (.24 23.01 1.89 1.51
75 16 1.03 1.03 17970 14755 12.2725 50.9352 0.24 2282 1.89 1.5
76 15 1.02 1.02 17811 14494 122725 50.9362 (.24 22.61 1.89 1.52
77 14 1.02 1.02 176.42 14221 122725 509362 0.24 22.40 1.89 1.52
78 13 1.00 1.00 17463 13933 122725 50.9362 (.24 2217 1.88 1.53
79 12 0.99 099 17271 13629 12.6356 545317 023 21.93 1.94 1.54
80 11 098 . 098 17065 133.05 126356 545317 023 21.87 1.94 1.54
81 10 0.97 0.97 16842 12960 126356 545317 023 21.38 1.94 1.55
82 9 0.96 096 16599 12588 126356 54.5317 023 21.07 1.94 1.56
83 8 0.94 094 16331 12186 126356 545317 0.23 20.73 1.94 1.57
84 7 0.92 0.92 160.33 117.45 126356 545317 0.23 20.36 1.84 1.58
85 6 0.90 090 156.95 1125 13.0035 581272 0.22 19.93 1.98 1.60
86 5 0.88 .88 153.05 107.63 13.0035 581272 022 19.43 1.98 1.61
87 4 0.85 0.85 14841 10064 13.0035 58.1272 022 18.84 1.98 1.63
88 3 0.82 0.82 14264 9296 130035 58.1272 022 18.11 1.98 1.66
89 2 0,78 0.78 134.87 8312 13.0035 &8.1272 022 17.12 1.98 1.69
90 1 0.71 0.7 122.57 6864 13.0035 581272 022 15.56 1.98 1.76
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no (Hz) 3.6n,(HV ) S (3.6n )V E v (Hz) 9o o

Valor propuesto
2.00 3.92 0.049 0.04 0.075 0.96 4.18 0.19
Fg Pz Fa Fz(kg) No.de nodos Nodos Fz ! #ncdos
(kg/m?). (kg). '
0.9484 358.40 301.55 286.00 2 953 954 FZ 143.00
0.9473 356.87 300.62 284.77 2 998 1000 FZ 142,39
0.9461 35532 299.69 283.54 2 997 999 FZ 141,77
0.9450 353.77 298.74 28230 2 950 951 FZ 141.15
0.9438 352.20 297.79 281.05 2 994 996 FZ 140.52
0.9426 350.62 296.83 279.79 2 993 995 FZ 139.89
- = - —=0.8414 _ _ 34003 29586 278.52 2 947 948 FZ 139.26
0.9402 347.43 29489 T T277T24— - 2- - - - —_ _990892FZ _ __ 13862
0.9389 345.82 203.90 275.96 2 989 991 FZ - 1aves T

0.9377 344.19 292.91 274.66 2 944 945 FZ 137.33
0.9364 34255 291.91 273.35 2 977 979FZ 136,68
0.9352 340.90 290.90 272.03 2 976 978 F2 136.02
0:9339 - -32827 . _ 31537 20451 3 752 754 826 FZ g8.17

0.9326 326.65 314.25 29306 T4 T T ——773807-B64867FZ_ _ _ 7326
0.9313 325.01 313.12 29159 4 774 808 865 866 FZ 72.90
0.9259 323.37 311.97 290.11 3 775809 828 FZ 96.70
0.9286 321.70 310.82 288.62 4 776 810 868 871 FZ 72.16
0.9272 32003 309.65 287.12 4 777 811869870 F2Z 71.78
0.9258 337.99 345.70 320.07 3 778812860 FZ 106.69
0.9244 336.18 344.37 318.35 4 779813872875F2Z 79.59
0.9230 334.35 343.03 31662 4 780814 873 874 FZ 75.16
0.9216 332.51 341.67 314.88 3 781 815861 FZ 104.96
0.9201 33065 340.29 31312 4 782 816 877 878 FZ 78.28
0.9187 328.78 338.91 311.34 4 783817876 879 FZ 77.84
0.9172 349.54 381.04 349.48 3 784 818862 FZ 116.49
0.9157 347.49 379.44 347.44 4 785 819 880 883 FZ 86.86
0.9141 345.43 377.82 34538 4 786 820 881 882 FZ 86.34
0.9126 34335 376.18 343.30 3 787 821 863 FZ 114.43
0.9110 341.24 37452 341.19 4 788 822 884 887 FZ 85.30
0.9094 339.12 372.85 339.07 4 789 823 885 886 FZ 8477
0.8078 315.06 436.13 395.92 3 512514630 F2 131.97
0.9061 313.03 43411 393.37 4 544 601 633 634 FZ 98.34
0.9045 310.99 43207 390.79 4 545 600 632 635 FZ 97.70
0.9028 308.92 430.00 388.19 3 546 599 627 FZ 129.40
0.9010 306.82 42791 385.56 4 547 598 637 638 FZ 96,39
0.8993 304.71 425.78 382.91 4 548 597 636 639 FZ 95.73
0.8975 316.28 460.88 413.64 3 549 596 624 FZ 137.88
0.8957 314.02 458.50 410.68 4 550 595 641 642 FZ 102.67
0.8939 311.73 456.10 407.69 4 551 504 640 643 FZ 104.92
0.8920 309.41 453.66 404,66 3 552 593 621 FZ 134.89
0.8901 307.07 451.19 401.60 4 553 592 644 647 FZ 100.40
0.8881 304.69 44868 398.49 4 554 591 645 646 FZ 99.62
TT T -08862-—— —-313.76— 48160 _ 426.78 3 555 590 618 FZ 142.26

e 2 Teewemm W
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Fg

0.8842
0.8821
0.8800
0.8779
0.8757
0.8735
0.8712
0.8689
0.8665
G.6641
0.8616
0.8591
0.8565
0.8538
0.8510
0.8482
0.8453
0.8423
0.8392
0.8361
0.8328
0.8294
0.8259
0.8223
0.818%
0.8146
0.8105
0.8062
0.8018
0.7971
0.7922
0.7870
0.7816
0.7758
0.7696
0.7629
0.7558
0.7481
0.7396
0.7303
0.7198
0.7079
0.6541
0.6776
0.6569
0.6287
0.5834

(kg/m?).

311.24
308.68
306.08
303.45
300.79
308.52
306.67
303.78
300.84
287.85
294.82
299.72
296.50
293.21
289.87
286.47
283.00
269.17
265.69
262.13
258.49
254.77
250.97
251.84
247.76
243.56
239.25
234.81
230.23
229.87
224.88
219.M
21433
208.73
202.87
202.10
195.45
188.43
180.96
172.96
164.31
157.90
147.22
135.13
121.00
103.55
79.35

Fa
(kg).
478.81
475.98
47310
470.18
467.20
500.97
487.65
49427
490.82
487.32
483.74
512.24
508.27
504.22
500.09
495,86
491,53
615.33
609.60
603.72
597.69
591.50
585.13
608.04
600.93
593.61
586.03
578.20
570.07
589.87
580.64
571.01
560.93
550.35
539.20
557.84
544.60
530.46
515.26
498.78
480.73
483.39
459.67
432.21
399.22
356.95
294,80

Fz (kg)

42335
419.88
416.24
412.76
408.13
437.58
433.55
429.46
42531
421.09
416.80
440.05
435.31
430.49
425.59
42059
415.49
518.30
511.59
504.75
497.75
490.59
483.25
499.96
491.86
483.53
47497
466.15
457.06
470.19
459.98
449 .40
438.40
426.93
414.96
425.60
411.61
396.82
381.09
364.24
348.03
34220
319.06
292 86
262.23
224 42
171,98

No. de nodos
4

bbb ONABAABONDDELAONDLDLDALDPAONEBEABAAD YA BARWDRAWDDLWSLEDWLAWH

Nodos

556 589 649 650 FZ
557 588 848651 FZ
558 587 615 FZ
559 586 653 654 FZ
560 585 652 655 FZ
561584 612 FZ
562 583 656 659 FZ
563 582 657 658 FZ
564 581 609 FZ
565 580 661 662 FZ
566 579 660 663 FZ
567 578 606 FZ
568 577 665 666 FZ
569 576 €64 667 FZ
570575603 FZ
571574 660670 FZ
572573668671 FZ

4 6 372 443 444 446 447 FZ
383 388 393 394 449 451 F2

382 387 392 395 FZ
381 386 391 396 FZ
380 385 380 397 FZ
379384 389 388 FZ

14 18 302 360 361 363 364 FZ
295300318319 367 369 FZ

294 299 317 320 FZ
293 298 316 321 FZ
292 297 315 322 FZ
291 296 314 323 FZ

1317 205277 278 280 281 F2Z
216 221 265274283285 F2

215220266 273 FZ
214 219267 272 FZ
213218268211 FZ
212 217 269 270 FZ

1216 111 144 145 147 148 FZ
116 121 126 127 150 152 FZ

115120 125 128 FZ
114119124 129 FZ
113118 123130 FZ
112117 122131 FZ

111520686971 72FZ

313651527476 FZ
30355053FZ
20344954 FZ
28334865FZ
27324756 FZ

Fz | #nodos

105.84
104.97
138.78
103.19
102.28
145.86
108.39
107.37
141.77
105.27
104.20
146.68
108.83
107.62
141.86
105.15
103.87
74.04
85.27
126.19
124,44
122.65
120.81
71.42
81.98
120.88
118.74
116.54
11427
67.17
76.66
112.35
109.60
106.73
103.74
60.80
68.60
99.21
95.27
91.06
86.51
48.89
53.18
7322
65.56
56.11
42.99
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ng(Hz)  3.6n,(HAY) S (3.6n)V"y E v (Hz) 9 oln

1% itera
0.92276 1.81 0.066 0020 013 0.74 4.12 0.28
Fg (kgs:mz), (::,, Fz (kg) ’:gdgg Nodos Fz / #nodos
1.14 430.36 301.55 343.42 2 953954 FZ 171.71
1.14 428,52 300.62 341.95 2 998 1000 FZ 170.97
1.14 426.66 299.69 340.47 2 997 999 FZ 170.23
1.13 424,79 298.74 338.98 2 950 951 F2 169.49
1.13 422.91 297.79 337.48 2 994 996 FZ 168.74
1.13 421.02 296.83 335.96 2 993 995 FZ 167.98
T o= =-143 - _ 41911, _ 29586 33444 2 947 948 FZ 167.22
1.13 417.18 20489 332917 T~ 2" - — - -~ Q90992FZ _ . _ 16645
1.13 415.25 293.90 331.36 2 989 991 FZ " 165.68 ~
1.13 41330 262.91 329.80 2 944 945FZ 164.90
1.12 411.33 291.91 328,23 2 977 979FZ 164.12
1.12 409.35 290,90 326,65 2 976 978 FZ 163.33
T2 - 39448 31537 _ 35365 3 752 754 826 FZ 117.88
1.12 392.23 314.25 35190 4 T 773807-864867-FZ__. _ _ _87.97
1.12 390.27 313.42 350.14 4 774 808 865 866 FZ 87.53
1.12 388.29 311.97 343.38 3 775809 828 FZ 11612
1.12 386.29 31082 34857 4 776 810 868 871 FZ 86.64
1.11 384.28 309.65 344.78 4 777 811 889 870 FZ 86.19
1.11 405.85 345.70 384.33 3 778812860 F2 128.11
1.11 403.68 34437 382.27 4 779 813 872 875 FZ 95.57
1.11 401.48 343,03 380.19 4 780 814 873 874 F2Z 95.05
1.11 399.27 34167 378.10 3 781 815861 F2 126.03
1.10 397.04 340.29 375.98 4 782 816 877 878 FZ 84.00
1.10 394.79 338.91 373.85 4 783 817 876 879 FZ 93.46
1.10 419.71 381.04 419.65 3 784 818 862 FZ +39.88
1.10 417.26 379.44 417.20 4 785819 880 BB3 FZ "104.30
1.10 414.78 377.82 414.72 4 786 820 881 B82 FZ 103.68
1.10 412.28 376.18 412.22 3 787 821 863 FZ 137.41
1.09 409.76 374.52 409.70 4 788 822 884 BB7 FZ 102.42
1.09 407.21 372.85 407.15 4 780 823 885 886 FZ 101.79
1.00 378.32 436.13 475.40 3 512 514630 FZ 158.47
1.09 375.88 434.11 472.35 4 544 601 633 634 FZ 118.08
+.00 373.42 432,07 469.26 4 545 600 632 835 FZ 117.31
1.08 370.94 430.00 466.13 3 546 599 627 FZ 165.38
1.08 368.42 427.91 462.97 4 547 598 637 638 FZ 115.74
1.08 365.88 425.78 459.78 4 548 597 636 639 FZ 114.95
1.08 379.78 460.88 496.69 3 549 596 624 FZ 165,56
1.08 377.06 458.50 493.14 4 550 595 641 642 FZ 123.28
1.07 374.31 456.10 489.55 4 561 594 640 643 FZ 122.39
1.07 371.53 453.66 485.91 3 552 593 621 FZ 161.97
1.07 368.72 451.19 482.23 4 553 592 644 647 FZ 120.56
1.07 365.87 448 68 478.50 4 554 581 645 846 FZ 119.63
T.06~——— 378.786— ——481.60___ 51247 3 555 590 618 FZ 170.82
\
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Fg

1.06
1.06
1.06
1.05
1.05
1.05
1.05
1.04
1.04
1.04
1.03
1.03
1.03

0.70

{kg/m?).

37373
370.65
367.54
364.38
361.18
371.68
368.24
364.77
361.24
357.65
354.01
359.90
356.03
352.08
348.07
34398
339.81
323.21
319.03
314.76
310.38
305.93
301.35
302.40
297.50
292.46
287.29
281.95
276.45
276.03
270.03
263.82
257.36
250.63
24360
24267
23470
226.26
217.29
207.68
197.30
189.60
176.78
162.26
145.20
124.34
9528

Fa
(kg}.

478.81
475.98
473.10
470.18
467.20
500.87
497 65
49427
490.82
487.32
483.74
512.24
508.27
504.22
500.09
495.86
491.53
615.33
609.60
603.72
597.69
591.50
585.13
608.04
600.93
593.61
586.03
578.20
570.07
589.87
580.64
571.01
560.83
550.35
539.20
557.84
544.60
530.46
515.26
498.78
480.73
483.39
458.67
432.21
399.22
366.95
294.80

Fz (kg)

508.34
504.16
4599.93
45563
491.27
525.44
520.60
515.69
510.70
505.63
500.48
528.40
522.71
516.92
511.03
505.03
498.91
622.36
614.31
€06.0¢
597.68
589.08
580.28
600.34
590.61
580.61
570.33
559.74
548.83
564.59
552.33
539.62
526.41
512.65
498.27
511.05
40426
476.49
457.60
437.36
415.50
410.90
383.12
351.66
314.88
269.48
206.50

No. de
nodos

AL AONEERALPONDELLEDLDDNAARLALAONEDALONDLEDBEODLAWSELALWDRLWSALDLWLRLA

Neodos

556 589 649 650 FZ
557 588 648 651 FZ
558 587 615 FZ
559 586 653 654 FZ
560 585 652 655 FZ
561584 612 FZ
562 583 656 659 FZ
563 582 657 658 FZ
564 581 608 FZ
565 580 661 662 FZ
566 579 660 663 FZ
567 578 606 FZ
568 577 665 666 FZ
569 576 664 667 FZ
570575603 FZ
571574669670 FZ
572573668671 FZ

46372 443 444 446 447 FZ
383 388 393 394 449 451 FZ

382 387 392 385 FZ
381 386 391 396 FZ
380 385 390 397 FZ
379 384 389 388 FZ

14 18 302 360 361 363 364 FZ
295 300 318 319 367 369 FZ

294 299 317 320 FZ
293 298 316 321 FZ
292 297 315322 FZ
291296 314323 FZ

13 17 205 277 278 280 281 FZ
216 221265274283 285 FZ

215220 266 273 FZ
214219267 272 FZ
213218 268 271 FZ
212217 269270 FZ

1216 111 144 145 147 148 FZ
116 121 126 127 150 152 FZ

115120125128 F2
114 119 124 129 FZ
113118 123130 F2
112117122131 F2

111520686971 72F2

313651527476 FZ
30355053 FZ
29344954 FZ
28334855FZ
27 32 47 56 FZ

Fz { #nodos

127.09
126.04
166.64
123.91
122.82
175.15
130.15
128.92
170.23
126.41
125.12
176.13
130.68
129.23
170.34
126.26
12473
88.91

102.38
151.52
149.42
147.27
145.07
85.76

98.43

14515
142.58
138.94
137.21
80.66

92.06

134 81
131.60
128.16
12457
73.01

82.38

119.12
114,40
109.34
103.88
58.70

63.85

87.91

78.72

67.37

51.63
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n, (Hz) 3.6n(HV') 3 (3.6nV'y E v (Hz) 9a ofp

2% itera
0.89166 1.75 0.07 0.018 0.138 0.73 411 0.29
Fg {kg?rzn’). (]':;)_ Fz (kg) :gag: Nodos Fz / #nodos
1.16 439.0 301.55 350.3 2 953 954 F2 175.16
1.16 4371 300.62 348.8 2 998 1000 FZ 174.41
1.16 4352 299.69 347.3 2 997 999 FZ 173.65
1,18 4333 298.74 3458 2 950 951 FZ 172.89
1.16 4314 297.79 3443 2 994 996 FZ 172.13
) 1.15 429.5 296.83 3427 2 993 995 FZ 171.35
TS T 4275 - - 29586 _ 3412 0 2 947 948 FZ 170.58
1.15 425.6 294.89 3396 2 77"~ 990992FZ - . __ 169.80
1.15 4238 293.90 338.0 2 989 991 F2 169.01
1.15 4218 292.91 336.4 2 944 945 FZ 168.21
1.15 419.6 291.91 334.8 2 977 979 F2 167.41
1.15 4176 290.90 333.2 2 976 978 F2Z 166.61
114 74024 ° 31537 - - 3607 _ __ 3 752 754 826 FZ 120.25
1.14 400.1 31425 359.0 4 773807 864867 FL — - —_89.74
1.14 398.1 313.12 357.2 4 774 808 855 866 FZ §9.29
114 396.1 31197 355.4 3 775 809 828 FZ 118.45
1.14 394.0 310.82 3535 4 776 810 868 671 FZ 88.38
1.14 392.0 309.65 3517 4 777 811869870 FZ 87.92
1.13 4140 345.70 392.0 3 778 812 860 FZ 130.68
1.13 4118 34437 389.9 4 779 813872875 FZ 97.49
1.13 409.5 343.03 387.8 4 780814 873874 FZ 96.96
1.13 407.3 341,67 385.7 3 781815861 FZ 128.56
1,13 405.0 340,29 383.5 4 782 816 877 878 FZ 95.88
113 402.7 338.91 281.4 4 783817 876 879 FZ 95.34
1.12 4281 381.04 4281 3 784 818 862 FZ 142.69
1.12 4258 379.44 4256 4 785 819 880 883 FZ 106.39
1.12 4231 377.82 423.0 4 786 820 881 882 FZ 105.76
1.12 420.8 376.18 4205 3 787 821863 FZ 140.17
112 418.0 374,52 417.9 4 788 822 884 B87 FZ 104.48
1.11 415.4 372.85 415.3 4 789 823 885 836 FZ 103.83
1.11 385.9 436.13 484.9 3 512 514630 FZ 161.85
1.11 383.4 434.11 4818 4 544 601 633 634 FZ 120.46
1.11 380.9 432,07 478.7 4 545 600 632 635 FZ 119.67
1.11 3784 430.00 4755 3 546 599 627 FZ 158.50
1.10 3758 427.91 472.3 4 547 598 637 638 FZ 118.07
1.10 3732 425.78 469.0 4 548 597 635 639 FZ 117.25°
1.10 387.4 460.88 506.7 3 549 566 624 FZ 168.89
1.10 3846 458.50 503.0 4 550 595 641 642 FZ 125.76
1.09 38138 456.10 499.4 4 551 504 640 643 FZ 124.84
1.09 379.0 453,66 4957 3 552 543 621 FZ 165.22
1.09 376.1 451.19 491.9 4 553 592 644 647 FZ 122.98
e 1.09 373.2 448.68 488.1 4 554 591 645 646 FZ 122.03
109 3843 ——481:60- — _522.8_ 3 555 590 618 FZ 174.25
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Pz Fa No. de

Fo ka/md. (). Fzika)  fodos Nodos Fz/#nodos
1.08 381.2 478.81 5186 4 556 589 649 650 FZ 129.64
1.08 3781 475.98 5143 4 557 588 648 651 FZ 128.57
1.08 3749 473.10 510.0 3 558 587 B15 FZ 169.99
1.08 377 470.18 505.6 4 559 586 653 654 FZ 126.40
1.07 3684 467.20 5011 4 560 585 652 655 F7 125.28
1.07 379.1 500.97 536.0 3 561584 612 FZ 178.66
1.07 3756 497 .65 5311 4 562 583 656 659 FZ 132.76
1.06 3721 494 27 526.0 4 563 582 657658 FZ 131.51
1.06 368.5 490,82 521.0 3 564 581609 FZ 173.65
1.06 364.8 487.32 515.8 4 565 580 661 662 FZ 128.95
1.06 361.1 483.74 5105 4 566 579 660 663 FZ 127.63
1.05 367.1 512.24 539.0 3 567 578 606 FZ 179.67
1.05 363.2 508.27 533.2 4 568 577 665 666 FZ 133.30
1.05 359.2 504.22 527.3 4 569 576 664 667 FZ 131.83
1.04 3551 500.09 521.3 3 570575603 FZ 173.76
1.04 350.9 495.86 515.2 4 571574669670 FZ 128.79
1.04 346.6 491.53 508.9 4 572573668671 FZ 127.23
1.03 329.7 615.33 634.9 7 46372443 444 446 447 FZ 90.69
1.03 3254 609.60 626.6 6 383 388 393 394 449451 FZ 104.44
1.02 3211 603.72 618.3 4 382 387 392 395 FZ 154.56
1.02 316.6 597.69 609.7 4 381386 391396 FZ 152.42
1.02 3121 591.50 600.9 4 380385390397 FZ 150.23
1.01 3074 585.13 591.9 4 379384 389398 FZ 147.98
1.1 308.5 608.04 612.4 7 14 18 302 360 361 363 364 FZ 87.48
1.00 303.5 600.93 602.5 6 295 300 318 319 367 369 FZ 100.41
1.00 2983 593.61 592.3 4 294 299 317 320F2 148.07
0.99 2931 586.03 581.8 4 293298 316 321 FZ 145.45
0.99 2876 578.20 571.0 4 292 297 315 322 F2 142.75
0.98 282.0 570.07 559.8 4 291 296 314 323 F2 138.96
0.98 2816 589.87 575.9 7 1317 205277 278 280281 FZ 82.28
0.97 2755 580.64 563.4 6 216 221 265274 283 285 FZ 93.90
0.86 269.1 571.01 550.5 4 215220266 273 FZ 137.61
0.96 262.5 560.93 537.0 4 214 219267 272 FZ 134.25
0.85 255.7 550.35 522.9 4 213218268271 FZ 130.74
0.94 2485 539.20 508.3 4 212217 269270 FZ 127.07
0.93 2475 557.84 521.3 7 12 16 111 144 145 147 148 FZ 74.47
0.93 2394 544 .60 504.2 8 146121126 127 150 152 FZ 84.03
0.92 230.8 530.46 486.1 4 115120125128 FZ 121.52
0.91 221.7 515.26 466.8 4 114 119124 128 FZ 116.70
0.89 2119 498.78 . 4461 4 113118123 130 FZ 111.54
0.88 201.3 480.73 4238 4 112117 122 131 FZ 105.96
0.87 193.4 483.39 4192 7 111520686971 72FZ 59.88
0.85 180.3 459.67 3908 [ 313651527476 FZ 65.14
0.83 165.5 432.21 3587 4 30355053 FZ 89.68
0.80 148.2 399.22 321.2 4 29344954 FZ 80.30
0.77 1268 356.95 274.9 4 28334855 FZ 68.72
0.71 97.2 294.80 210.7 4 27 3247 56 FZ 52.66
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n, (Hz) 3.6ny(HA ) S (3.6npV'y E v {Hz) 9 o/p
3" itera
0.88811 1.74 0.07 0.019 0.138 0.73 4.11 0.29
Fo « QF;;,). (::)‘ Fz (kg) ﬁ‘o’dgg Nodos Fz/ #nodas
1.18 439.0 301.55 350.3 2 953 954 FZ 175.16
1.16 437.4 300.62 348.8 2 998 1000 FZ 174.41
1.16 435.2 299.69 347.3 2 997 999 FZ 173.65
1.16 4333 298.74 .345.8 2 950 951 FZ 172.89
1.16 4314 297.79 3443 2 994 996 FZ 172.13
1.15 429.5 296.83 342.7 2 993 995 FZ 171.35
A5 TS --427.5- - 20586 _ _ 3412 2 947 948 FZ 170.58
1.15 4256 294.89 3396 27T oo --090992FZ - L 169.80
1.15 4235 293.30 338.0 2 989 991 FZ 169.01
115 4216 292.91 336.4 2 944 945 FZ 168.21
1.15 4195 291.91 334.8 2 977 979FZ 167.41
115 4176 250.90 333.2 2 976 978 FZ 166.61
144 4021 -31537 - - 3607 . _ 3 752 754 826 FZ 120.25
1.14 400.1 314.25 359.0 4 T TT773B07864867-FZ—— — _8974_
1.14 398.1 313.12 357.2 4 774 808 865 866 FZ 89.29
1.14 396.1 311.97 355.4 3 775 809 828 FZ 118.45
1.14 394.0 310.82 3535 4 776 810 868 871 FZ 88.38
1.14 3920 309.65 3517 4 777 811 869 870 FZ 87.92
1.13 414.0 345.70 392.0 3 778 812860 FZ 13068
1.43 4118 344.37 389.9 4 779813 872 875 FZ 97.49
1.13 408.5 343.03 387.8 4 780 814 873 874 FZ 96.95
113 407.3 341.67 385.7 3 781815861 FZ 128.56
113 405.0 340.29 383.5 4 782 816 877 878 F2Z 95.88
1.13 427 338.91 381.4 4 783 817 876 875 FZ 95,34
1.12 428.1 381.04 428.1 3 784 818 862 FZ 142,69
1.12 4256 379.44 4256 4 785 816 880 883 FZ 106.39
1.42 4231 377.82 423.0 4 786 820 881 882 FZ 105.76
1.12 4208 376.18 420.5 3 787 821 863 FZ 140.17
1.12 418.0 374.52 417.9 4 788 B22 8B4 887 F2 104.48
4.1 415.4 372.85 4153 4 789 B23 885 BS8E FZ 103.83
1.11 385.9 436.13 484.9 3 542 514 830 FZ 161.65
1.11 383.4 434.11 4818 4 544 601 633 634 FZ 120.46
1.11 380.9 432,07 478.7 4 545 500 632 635 FZ 119.67
1.11 378.4 430.00 4755 3 546 599 627 FZ 158.50
1.10 375.8 427.91 472.3 4 547 598 637 638 FZ 118.07
1.10 a73.2 42578 469.0 4 548 597 636 639 FZ 117.25
1.10 387.4 460.88 508.7 3 548 536 624 FZ 168.89
1.10 384.6 458.50 503.0 4 550 595 641 642 FZ 125.76
1.09 381.8 456.10 499.4 4 551 504 640 643 FZ 124 84
1.09 376.0 45366 4957 3 552 593 621 FZ 165,22
1.09 376.1 451.19 491.9 4 553 592 644 647 FZ 122,98
___1.09 373.2 44868 488.1 4 554 591 645 646 FZ 122.03
100 3843 - —481.60—_ 5228 3 555 590 618 F2Z 17425



No. de

Fg (kg/m?). (kg). Fz (kg) nodos Nodos Fz f #ncdos
1.08 381.2 478.81 5188 4 556 589 649 650 FZ 129.64
1.08 are.n 475.98 514.3 4 557 588 648 651 FZ 128.57
1.08 a74.9 473.10 510.0 3 558 587615 FZ 169.99
1.08 371.7 470.18 505.6 4 550 586 653 654 FZ 126.40
1.07 368.4 467.20 501.1 4 560 585652 655 FZ 125.28
1.07 379.14 500.97 535.0 3 561 584612 FZ 178.66
1.07 3756 497.65 5311 4 562 583 656 659 FZ 132.76
1.06 3724 494 27 526.0 4 563 582 657 658 FZ 131.51
1.06 368.5 490.82 521.0 3 564 581 609 FZ 173.65
1.06 364.8 487.32 515.8 4 565 580 661 662 FZ 128.95
1.06 361.1 483.74 510.5 4 566 579 660 663 FZ 127.63
1.05 367.1 512.24 539.0 3 567 578 605 FZ 179.67
1.05 363.2 508.27 533.2 4 568 577 665666 FZ 133.30
1.05 359.2 504,22 5273 4 569 576 664 667 FZ 131.83
1.04 355.1 500.09 521.3 3 570 575603 FZ 173.76
1.04 3509 495,86 5152 4 571574669 670FZ 128.79
1.04 346.6 491,53 508.9 4 572573668671 FZ 127.23
1.03 3297 615.33 634.9 7 46372443 444 446 447 FZ 90.69
1.03 3254 609.60 626.6 ] 383 388 393 394 449 451 FZ 104.44
1.02 3211 603.72 618.3 4 382 387 392 395 F2 154.56
1.02 31686 597.69 609.7 4 381386391 396 FZ 152.42
1.02 3121 591.50 600.9 4 380385390 397 FZ 150.23
1.04 3074 585.13 591.9 4 379384 389 398 FZ 147.98
1.01 3085 608.04 612.4 7 14 18 302 360 361 363 364 FZ 87.48
1.00 3035 600.93 602.5 8 295 300 318 319 367 369 FZ 100.41
1.00 298.3 £593.61 592.3 4 294 299 317 320 FZ 148.07
0.99 293.1 586.03 581.8 4 293298 316 321 FZ 14545 -
0.99 2878 578.20 571.0 4 292 297 315322 FZ 142.75
0.98 2820 570.07 559.8 4 291 296 314 323 FZ 139.96
0.98 281.6 589.87 575.9 7 1317205277 278280281 FZ 82.28
0.97 275.5 580.64 563.4 6 216 221 265274 283 285 FZ 93.90
0.96 269.1 £71.01 550.5 4 215220266 273 FZ 137.61
0.96 262.5 560.93 537.0 4 214 219 267 272 FZ 134.25
0.95 255.7 550.35 522.9 4 213218 268 271 FZ 130.74
0.94 248.5 539.20 508.3 4 212217 269 270 F2Z 127.07
0.93 2475 557.84 521.3 7 1216 111 144 145147 148 FZ  74.47
0.93 239.4 544 .60 504.2 6 116 121 126 127 150 152 FZ 84.03
0.92 230.8 530.46 486.1 4 115120125 128 FZ 121.52
0.91 221.7 515.26 466.8 4 114 119 124 129 F2Z 116.70
0.89 2119 498.78 446.1 4 113118 123 130 FZ 111,54
0.88 2013 480.73 4238 4 112 117 122 131 F2Z 105.96
0.87 193.4 483.39 419.2 7 111520686971 72 FZ 50.88
0.85 180.3 459.67 390.8 6 313651527476 FZ 65.14
0.83 165.5 432.21 358.7 4 30355053 FZ 89.68
0.80 148.2 399.22 321.2 4 29344954F2Z 80.30
0.77 126.8 356.95 2749 4 28334855F2 68.72
0.71 g7.2 294.80 210.7 4 27324756 FZ 52.66
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Presiones y Fuerzas sobre las Lineas en direccién Z-Z.

, Altura Vo z Ae AT Solidez
Seccién (m). Frz Fa (ki) (kg?m’). (). (m3). 5 bVo Ca g
1 90 131 131 22807 237.67 0.1238250.123825 100 1287 1.2 1,38
2 89 1.31 131  227.72 23694 0.1238250.123825 100 1285 12 1.38
3 8s 1.31 131  227.36 236.20 0.1238250.123825 100 1283 1.2 1.38
4 87 1.3 131 227.01 23546 0.1238250.123825 100 12.8% 12 1.38
5 86 130 1.30 22664 23471 0.1238250.123825 1.00 1279 12 1.38
] 85 130 130  226.28 233.95 0.1238250.123825 1.00 1277 1.2 1.38
7 84 130 130 22591 23319 0.1238250.123825 1.00 1275 1.2 1.38
8 83 130 130 22554 23242 0.1238250.123825 1.00 1273 12 1.38
9 82 130 130 22516 231.64 0.1238250.123825 1.00 1271 1.2 139
T == 0--_-81._ _129 _ 128 22478 230.86 0.1238250.123825 100 1268 12 1.39
i1 80 129 129 ~ 22439 ~230.07-0.1238250.123825__1.00 1266 1.2 1.39
2 79 129 129 22400 22927 0.1238250.123825 100 1264 ~ 12 = -+39--
13 78 120 129 22361 228.46 0.1238250.123825 1.00 1577 1.2 1.39
14 77 128 128 22321 227.65 0.1238250.423825 1.00 15.74 1.2 1.39
15 76 128 128 22281 226.83 0.1238250.123825 100 1572 1.2 1.39
15 75 128 128 22240 226.00 0.1238250.123825 1.00 1569 1.2 1.39
17 74 128 128 22199 22517 071238250:123825- _1.00__ 1566 1.2 1.39
18 73 128 128 22158 224.33 0.1238250.123825 1.00 1583 12 = 139—
19 72 127 127 22115 22347 0.1238250.123825 100 1560 1.2 1.39
20 7 127 127 22073 22261 0.1238250.123825 1.00 1557 12 1.40
21 70 127 127 22030 221.74 0.1238250.123825 100 1554 12 1.40
22 69 127  1.27 21986 220.86 0.1238250.123825 1.00 1551 1.2 1.40
23 68 126 1.26 21942 219.98 0.1238250.123825 1.00 1548 1.2 1.40
24 67 126 126 21897 219.08 0.1238250.123825 100 1545 12 1.40
25 66 126 126 21851 218,17 0.1238250,123825 1.00 1541 1.2 1.40
26 65 125 125 21806 217.25 0.1238250.123825 100 1538 1.2 1.40
27 64 125 125 217.59 216.32 0.1238250.123825 100 1535 12 1.40
28 63 125 125 21712 21539 0.1238250.123825 1.00 1531 1.2 1.40
29 62 125 125 21664 21444 0.1238250.123825 1.00 1528 1.2 1.41
30 51 124 124 21645 21348 0.1238250.123825 1.00 1525 1.2 1.41
31 80 124 124 21566 21251 0.24765 0.24765 1.00 2130 1.2 1.41
a2 59 124 124 21516 21152 024765 024785 1.00 2125 12 1.41
33 58 124 124 21465 21053 024765 0.24765 100 2120 1.2 1.41
34 57 123 123 21414 20952 024765 024765 100 2115 12 1.41
35 56 123 123 21362 20850 024765 0.24765 100 21.09 12 1.41
36 55 123 123 21309 20746 024765 0.24765 100 21.04 12 1.42
37 54 122 122 21255 20642 024765 0.24765 100 20899 12 1.42
38 53 122 422 21200 20535 0.24765 0.24765 1.00 2083 1.2 1.42
39 52 122 122 21144 20428 024765 024765 1.00 2088 1.2 1.42
40 51 121 121 21088 203.18 0.24765 0.24765 100 2082 12 1.42
4 50 1.21 121 21030 20208 024765 0.24765 100 2077 12 1.42
42 49 1.21 121 20972 20095 024765 0.24765 100 2071 1.2 1.42
43 48 $+20 120 20912 199.81 024765 0.24765 1.00 2065 12 143
44 47 420 120 20851 19866 024765 0.24765 1.00 2059 12 1.43
45 46 120 120 20790 197.48 0.24765 024765 100 2053 12 1.43
T 46— —45-—-1.49.___1.19_ 20727 19629 024765 024765 100 2047 12 1.43
47 44 119 119 206562 19507 —0:24765—0.24765__1.00 M
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. Altura Vo Qz Ae AT Solidez
Seccion "oy P2 FA mmy. (kgimy. md. ). 4 e C@ g
48 43 1.19 1.19 205.97 19384 024765 (.24765 1.00 20.34 1.2 1.43
49 42 1.18 1.18 20530 19258 0.24765 (.24765 1.00 20.27 1.2 1.44
50 41 1.18 .18 20462 191.31 0.24765 (.24765 1.00 20.21 1.2 1.44
51 40 117 1.17 203.92 190.01 0.24765 (.247865 1.00 20.14 1.2 1.44
52 a8 1.17 117 203.21 18868 0.24765 0.24765 1.00 20.07 1.2 1.44
53 38 1.17 117 ° 20249 18734 024785 0.24765 1.00 20.00 1.2 1.44
54 37 1.16 1.16 201,74 18596 0.24765 0.24765 1.00 19.92 1.2 1.45
55 36 1.16 1.16 20098 18456 0.24765 0.24765 1.00 19.85 1.2 1.45
56 35 1.15 1.15 20020 183.13 0.24765 0.24765 1.00 19.77 1.2 145
57 34 1.15 1.15 19940 18167 024765 0.24765 1.00 19.69 1.2 1.45
58 33 1.14 1.14 198.58 180.18 0.24765 0.24765 1.00 19.61 1.2 1.45
59 a3z 1.14 1.14 197.74 17866 024785 (.24765 1.00 19.53 1.2 1.46
80 31 1.13 1.13 196.88 177.10 0.24765 (.24765 1.00 19.44 1.2 1.46
61 30 1.13 113 19599 17580 0.3714750Q.371475 1.00 24.88 12 1.46
62 29 1.12 1.12 195.07 173.87 0371475 Q371475 1,00 2477 1.2 1.47
B3 28 1.12 1.12 19413 17219 0.3714750.371475 100 24 65 1.2 1.47
B4 27 1.1 111 193168 17047 0371475 0371475 1.00 24.52 1.2 1.47
65 26 1.1 1.1 192,15 168.71 0.371475 0371475 1.00 24,40 1.2 1.47
66 25 1.10 1.10 191,12 166.89 0371475 0.371475 1.00 2427 1.2 1.48
67 24 1.09 1.09 190.04 16502 0.3714750.371475 1.00 2413 12 1.48
68 23 1.09 1.09 188.93 163.09 0.3714750.371475 1.00 23.99 1.2 1.48
69 22 1.08 1.08 187.78 161.11 0.3714750.371475 1.00 23.84 12 1.49
70 21 1.07 1.07 186.87 1598.05 0.3714750.371475 1.00 2368 1.2 1.49
71 20 1.07 1.07 18532 156.92 0.3714750371475 1.00 23.53 1.2 1.49
72 19 1.068 1.06 184.01 154.72 (.3714750.371475 1.00 23.36 1.2 1.50
73 18 1.05 1.05 18265 15242 0.3714750.371475 1.00 2318 1.2 1.50
74 17 1.04 1.04 18121 150.04 0.3714750.371475 1.00 23.01 1.2 1.51
75 16 1.03 1.03 179.70 147.55 0.371475 0.371475 1.00 22.82 1.2 1.51
76 15 1.02 102 178.11  144.94 0.3714750.371475 1.00 2261 1.2 1.62
77 14 102 1.02 17642 14221 0.3714750371475 1.00 22.40 12 1.52
78 13 1.00 1.00 17463 139.33 0.3714750.371475 1.00 22.17 1.2 1.53
79 12 0.99 0.99 17271 136.29 0.3714750.371475 1.00 21,83 1.2 154
80 11 0.98 0.98 17065 133.05 0.3714750.371475 1.00 21.67 1.2 154
a1 10 0.97 0.97 168.42 129.60 0.3714750.371475 1.00 21.38 1.2 155
82 9 0.96 0.96 16599 125.88 0.3714750.371475 1.00 21.07 1.2 156
83 8 0.94 0.94 163.31 12186 0.3714750.371475 1.00 20.73 1.2 1.7
84 7 0.92 092 160.33 117.45 0.3714750.371475 1.00 20.36 1.2 1.58
a5 6 0.0 0,90 156.95 112.56 0.3714750.371475 1.00 19.93 1.2 1.60
86 5 0.88 Q.88 153.05 107.03 0.3714750.371475 1.00 19.43 1.2 1.81
87 4 0.85 4.85 14841 100.64 0.3714750.371475 1.00 18.84 1.2 1.63
88 3 0.82 0.82 14264 92.96 0.3714750.371475 1.00 18.11 1.2 166
89 2 0.78 0.78 13487 8312 0.3714750.371475 1.00 17.12 12 1.68
a0 1 0.71 0.7 12257 6864 03714750.371475 1.00 15.56 1.2 176

63




66

59:38-———52,62\

n, {H2) 3.8n,(HV'Y) S (3.60,)Vy E v (Hz) 9s alp
Valor propuesto
2.00 3.92 0.019 0.04 0.075 0.96 4.18 0.19
Fg Pz Fa Fz{kg) No.de nodos Nodos Fz / #nodos
(kgim?). {kg). )
0.9484 270.49 35,32 33.49 2 953 954 FZ 16.75
0.9473 269.33 3521 33.35 2 998 1000 FZ 16.68
0.9461 268.17 35,10 33.21 2 997 999 FZ 16.60
0.9450 266.99 34.99 33.06 2 950951 FZ 16.53
0.9438 265.81 34.87 32.91 2 994 996 FZ 16.46
__ 09426 264862 .76 32.77 2 993 995 FZ 16.38
0.8414 ~ "7 26342---—-3465 - ._ 32862 __ __ 2 947 948 FZ 16.341
0.9402 262.21 3453 3247 2 7T 990992FZ-- - __16.23
0.9389 260.99 34.42 32.32 2 989 991 FZ 16.16
0.9377 259.77 34,30 32.17 2 944 945 FZ 16.08
0.9364 258.53 34.19 32.01 2 977 979 FZ 16.01
09352  257.28 34.07 31.86 2 976 978 FZ 15.93
0.9339 256.03 T33:85° - -~ 3170 N T 752 754 826 FZ 10.57
0.9326 254.76 33.83 31.55 4 773807864867 FZ-- --- __7.89
0.9313 253.49 33.71 31.39 4 774 808 865 866 FZ 7.85
0.9299 252.20 33.58 31.23 3 775 809 828 FZ 10.41
0.9286 250.91 33.46 31.07 4 776 810 868 871 F2 7.77
0.9272 249.60 33.33 30.91 4 777 811 869870 FZ 7.73
0.9258 248.28 3321 30.74 3 778812 860 FZ 10.25
0.9244 246,95 33.08 3058 4 779813872875 FZ 7.64
0.9230 245.61 3295 30.41 4 780814 873874 FZ 7.60
0.9216 244,25 32.82 30.24 3 781815881 FZ 10.08
0.9201 242.89 32,69 30.08 4 782 816 877878 FZ 752
0.9187 24151 32.55 29.91 4 783817 876 879 F2Z 7.48
0.9172 240.12 32.42 20.73 3 784 818862 FZ 9.91
09157 238.72 32.28 29.56 4 785819 880 883 FZ 7.39
0.9141 237.30 32.14 29.38 4 786 820 881 882 FZ 735
0.9126 235.87 32.00 29.21 3 787 821863 FZ 9.74
0.9110 234.42 31.86 20.03 4 788 822 884 887 FZ 7.26
0.9094 232.97 31.72 28.85 4 789 823 885 886 FZ 7.21
0.9078 231.49 63.15 57.33 3 512 514 830 FZ 19.11
0.9081 230.00 62.86 56.96 4 544 601 633 634 FZ 1424
0.9045 228.50 62.56 56.59 4 545 600 632 635 FZ 14.15
0.9028 226.98 §2.26 56.21 3 546 599 627 FZ 18.74
0.9010 225.44 61.96 55.83 4 547 598 637 638 FZ 13.96
0.8993 223.88 §1.65 55.45 4 548 5897 636 639 FZ 13.86
0.8975 222.31 61.34 55,06 3 545 586 624 FZ 18.35
0.8957 220.72 61.03 54,66 4 550 595 641 642 F2 13.67
0.8939 219.11 60.71 54.26 4 551 594 640 643 FZ 13.57
0.8920 217.49 60.38 53.86 3 552 593 621 FZ 17.95
0.8901 215.84 60.05 53.45 4 553 592 644 647 FZ 13.36
1___ 21417 59.72 53,04 4 554 591 645 646 FZ 13.26
08862 21248 3 555 500 618 FZ 17.54



0.8842
0.8821
0.8800
0.8779
0.8757
0.8735
0.8712
0.8689
0.8665
0.8641
0.8616
0.8591
0.8565
0.8538
0.8510
0.8482
0.8453
0.8423
0.8392
0.8361
0.8328
0.8294
0.8259
0.8223
0.8185
0.8146
0.8405
0.8062
0.8018
0.7971
0.7922
0.7870
0.7816
0.7758
0.7696
0.7629
0.7558
0.7481
0.7396
0.7303
0.7198
0.7079
0.6941
0.6776
0.6569
0.6287
0.5834

Pz

(kg/m),

210.77
209.04
207.28
205.50
203.69
201.86
200.00
198.11
196.20
19425
192.27
180.26
188.21
186.13
184.01
181.85
175.64
177.39
175.10
172.76
170.36
167.914
165.40
162.83
160.18
157.48
154.69
151.82
148.86
145.80
142.63
139.35
135.94
132.38
128.67
124.78
120.68
116.34
111.73
106.79
101.45
95.62
89.15
81.83
73.27
62.71
48.05

Fa
{kg).
59.04
58.69
58.33
57.97

57.60

§7.23
56.85
56.47
56.07
55.67
55.26
54.85
54.42
5399
53.55
53.09
52.63
78.23
77.51
76.76
75.98
75.20
74.39
73.56
72.70
71.82
70.90
69.95
68.97
67.95
66.88
65.77
64.61
63.39
gz.11
60.75
59.31
57.77
56.12
54.32
52.36
50.17
47.71
44 .86
41.44
37.05
30.60

Fz (kg)

52.20
51.77
51.33
50.89
50.44
49.99
49.53
49.06
48.59
48.11
47.62
47.12
46.61
46.09
45.57
45.03
44 .49
65.90
65.05
84.17
63.28
62.37
61.44
60.49
59.51
58.50
57.46
56.40
55.30
54.16
52.98
51.77
50.50
49.18
47.80
46.35
44.83
43.22
41.50
39.67
3769
35.52
33.12
30.40
27.22
23.29
17.85

No. de nodos

bbb NAELELEERENNEBREEONE LA LLED R AR ARLADTNAEDWHARAEWEDLAWDLEDEWLRLELSEWLRLER

Nodos

556 589 649 650 FZ
557 588 648 651 FZ
558 587 615 FZ
559 586 653 654 FZ
560 585 652 655 FZ
561584 612 FZ
562 583 656 659 FZ
563 582 657 658 FZ
564 581 609 FZ
565 580 661 662 FZ
566 579 660 663 FZ
567 578 606 FZ
568 577 665 666 FZ
569 576 664 667 FZ
570575603 FZ
571574669670 FZ
572573668 671 FZ
46372443444 446 447FZ
383 388 393 394 449 451 FZ
382 387 382 395 FZ
381 386 391 396 FZ
380 385390 397 FZ
379 384 386 308 FZ
14 18 302 360 361 363 364 FZ
295 300 318 319 367 369 FZ
294 299 317 320 FZ
2932098 316 321 FZ
292 297 315 322 FZ
291296 314 323 FZ
1317 205 277 278 280 281 FZ
216 221 265 274 283 285 FZ
215220266 273 FZ
214 219 267 272 FZ
213218268 271 FZ
212217269270 F2
12 16 111 144 145 147 148 FZ
116 121 126 127 150 152 F2
115120 125128 FZ
114 119 124 129 FZ
113 118123130 FZ
112117122131 FZ
111520686871 72 FZ
313651527476 FZ
30355053 FZ
2934 4954 FZ
28334855FZ
27324756 FZ

Fz / #nodos

13.05
12.94
17.1
12,72
12.61
16.66
12.38
12.27
16.20
12.03
11.90
15.711
11.65
11.52
15.18
11.26
11.12
9.41
10.84
16.04
15.82
15.59
15.36
864
9.92
14.62
14.37
14.10
13.82
7.74
8.83
12.54
12.62
12.29
11.85
6.62
7.47
10.80
10.38
9.92
9.42
5.07
5.52
7.60
6.80
582
4.46
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N (H2) 3.8n,(HV ) s (3.8ng)V' E v (Hz) % -

17 itera
092609 1,81 0.066 0.020 0.13 0.74 4.12 0.28
Fg (kgf,’;,)_ (": ;). Fz (kg) ?"gag: Nodas Fz/#nodos
1.14 324.80 35.32 4022 2 953 954 FZ 20.11
1.14 323.41 35.21 40.05 2 998 1000 FZ 20.02
1.14 322.01 35.10 39.87 2 997 999 FZ 19.94
1.13 320.60 34.99 39.70 2 950 951 FZ 19,85
113 319.18 34.87 39.52 2 994 996 FZ 19.76
113 317.75 34.76 39.35 2 993 995 FZ 19.67
TT T3~ --318.3% - __ 3465 3917 2 947 948 FZ 19.58
1.13 314.86 3453 38997 T TT270------Q90092FZ. __ 1949
113 313.39 34.42 38.81 2 989 991 F2 © {940 T
113 311.92 34.30 38.62 2 844 945 FZ 19.31
112 310.44 .19 38.44 2 977 979 FZ 1922
112 308.94 34.07 38.25 2 976 978 FZ 19.13
112 30743 -3395._ . _ 3807 3 752754 826 FZ - 12.69
1.12 305.91 33.83 37.88 T 7477 TTTUI3B07-884867.FZ . __ __ 947
1.12 304.38 3371 37.60 4 774 808 865 866 FZ 942
1.12 302.84 33.58 37.50 3 775809 828 FZ 12 50
1.12 301.28 33.46 373 4 776 810 868 871 FZ 933
1.11 299.71 33.33 37.11 4 777 811869870 FZ 9.28
1.1 298.13 332 36.92 3 778 812 860 FZ 12.31
1.11 296.53 33.08 36.72 4 779813872875 FZ 9.18
1.11 29492 32.95 36.52 4 780 814 873 874 FZ 9.13
1.11 293.29 32.82 36.32 3 781 815 861 FZ 12.11
1.10 29166 32.69 36.11 4 782816877878 FZ 9.03
1.10 290.00 32.55 35.91 4 783817 876 879 FZ 8.98
1.10 288.33 32.42 35,70 3 784 818 862 FZ 11.90
1.10 286.65 32.28 35.49 4 785 819 880 883 FZ 8.87
1.10 284,94 3214 35.28 4 786 820 881 882 F2 8.82
1.10 283.23 32.00 35.07 3 787 821863 FZ 11.69
1.09 281.49 31.86 3486 4 788 522 8684 887 F2 8.71
1.09 279.74 31.72 34,64 4 789 523 B85 886 FZ 8.66
1.09 277.97 63.15 68.84 3 512 514630 FZ 22.95
1.09 276.18 62.86 68.40 4 544 601 633 634 FZ 17.10
1.09 274.37 62.56 67.95 4 545 600 632 635 FZ 16.99
1.08 272.55 62.26 67.50 3 546 599 627 FZ 22,50
1.08 270.70 61.96 67.04 4 547 508 637 638 FZ 16.76
1.08 268.03 61.65 66.58 4 548 597 636 639 FZ 16.64
1.08 266.95 61.34 66.11 3 540 596 624 FZ 22.04
1.08 765.04 61.03 65.64 4 550 595 641 642 FZ 16.41
1.07 263.11 60.71 65.16 4 551 594 640 643 FZ 16.29
1.07 261.15 60.38 84.67 3 552 593621 FZ 21.56
1.07 259.17 60.05 £4.18 4 553 592 644 647 FZ 16.05
_ 1.07 257.17 59.72 63.69 4 554 591 645 6846 FZ 15.92
106 T 25514 58.38__ _ 63.19 3 555 550 618 FZ 21.06
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Fg

1.06
1.08
1.06
1.05
1.05
1.05
1.05
1.04
1.04
1.04
1.03
1.03
1.03
1.03
1.02
1.02
1.02
1.01

101

1.00
1.00
1.00
0.89
0.89
0.98
0.98
0.57
.97
0.96
0.96
0.95
0.95
0.94
0.93
0.92
0.92
0.91
0.90
0.89
o088
.88
0.85
0.83
0.81
0.79
075
0.70

Pz

(kg/m?).

253.09
251.01
248.90
246.76
244 59
242.38
240.16
237.89
235.59
233.25
230.87
228.46
226.00
223.50
220.95
218.28
215.71
213.01
210.26
207.44
204.56
201.62
198.61
195.52
192.35
189.09
185.75
182.30
178.74
175.07
171.27
167.33
163.23
158.96
154.50
149.83
144.90
138.70
134.16
128.23
121.82
114.81
107.05
98.26
87.98
75.30
57.70

Fa
{kg).

58.04
58.89
58.33
5§7.97
57.60
5§7.23
56.85
56.47
56.07
55.67
55.26
5485
54.42
53.99
53.56
53.09
5263
78.23
77.514
76.76
75.99
75.20
74.39
73.56
72,70
71.82
70.50
69.95
68.97
67.95
66.88
65.77
64.61
63.39
62.11
60.75
59.31
§7.77
56.12
54.32
52.36
50.17
47.71
44,86
41.44
37.05
30.60

Fz (kg)

62.68
62.16
G1.64
61.11
60.57
60.03
59.47
58.91
58.34
57.76
57.18
56.58
55.97
55.35
5472
54.08
53.42
79.13
78.10
77.06
75.99
74.90
73.78
7263
7148
70.24
69.00
67.72
66.40
65.03
63.62
62.16
60.64
59.05
57.39
55.66
53.83
51.89
49.84
47.63
45.25
42.65
39.77
36.50
32.68
2797
2143

No. de
nodos

bbbV ALRBOONLALLELOINELBERELEDNDE DR AL NEBRWEDBRWDAE MWD LAWSAEAWLALA

Nodos

556 589 649650 F2
557 588 648 651 F2
568 587 615 FZ
550 566 653 654 FZ
560 585 652 855 FZ
561584612 FZ
562 583 656659 FZ
563 582 657 658 FZ
564 581 609 FZ
565 580 661 662 FZ
566 579 660 663 FZ
567 578 606 FZ
568 577 665 666 FZ
569 576 664 667 FZ
570575603 FZ
571 574669 670 FZ
572573668671 FZ

46 372 443 444 446 447 FZ
383 388 393 394 449 451 FZ

382 387 392 395 FZ
381386 391 396 FZ
380 385 390 387 FZ
379 384 389 398 FZ

14 18 302 360 361 363 364 FZ
295 300 318 319 367 369 FZ

294 299 317 320FZ
293298 316 321 FZ
202297 316322 F2
291296314323 F2

1317 205277 278 280 281 FZ
216221 265 274 283 285 FZ

215220266 273 FZ
214 219267 272 FZ
213218268 271 FZ
212217 268 270 FZ

12 16 111 144 145 147 148 FZ
116 121 126 127 150 152 FZ

115120125 128 FZ
114 119124 129 FZ
113118123130 F2
12117122131 F2

111520686971 72F2

313651527476 FZ
30355053FZ
29344854 FZ
28334855FZ
27324756 FZ

Fz | #nodos

15.67
15.54
20.55
15.28
15.14
20.01
14.87
14.73
19.45
14.44
14.29
18.86
13.99
13.84
18.24
13.52
13.36
11.30
13.02
19.26
19.00
18.72
18.44
10.38
1.9
17.56
17.25
16.93
16.60
9.29
10.60
15.54
15.16
14.76
14.35
7.95
8.97
12.97
12.48
11.84
11.31
6.09
6.63
913
8.17
6.99
5.36
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n, (Hz) 3.6n,{HV'y) s (3.6n)/V'y E v {H2) 9 a/n

2% itera
0.89166 1,75 0.07 0.019 0.138 0.73 4.11 0.29
Fg (kgf:,f,z)_ (:;_ Fz (kg) ho.do Nodos Fz ! #nodos
1.18 331.32 35.32 41.03 2 953954 FZ 20.51
1.16 329.90 3521 40.85 2 998 1000 FZ 20.43
1,16 32847 35.10 4067 2 997 999 FZ 20.34
1.16 327.04 34.99 40.50 2 950 951 FZ 20.25
1.18 325.59 34.87 40.32 2 994 996 FZ 20.16
1.15 324.13 34.76 40.14 2 993 995 FZ 20.07
S 115 32286 3465 39.95 2 947 948 FZ 19.98
1.15 32118 ° 734637 73977 -——— 2 -~ - - _890992FZ _ _ _ _ 19.88
1.15 31969 34.42 39.59 2 989 991 F2 19.79
1.15 318.18 34.30 39.40 2 944 945 FZ 18.70
1.15 316,67 34.19 39.21 2 977979 F2Z 10,61
1.15 31514 34.07 39.02 2 976 978 FZ 19.51
S-134. . . _31381. 3395 38.83 3 752 754 B26 F2 12.94
1.14 312.06 33.83 3884 T T T4 —— — 773807-864887-FZ. _ _ __G66_
114 310.49 33.71 38.45 4 774 BOB 865 866 FZ 9.61
114 308.92 33.58 38.25 3 775809 828 FZ 12,75
1.14 307.33 33.46 38.06 4 776 810 868 871 FZ 9.51
1.14 305.73 33.33 37.88 4 777 811 869870 FZ 9.46
1,13 304.11 33.24 3766 3 778 812 860 FZ 1255
113 302.48 33.08 3745 4 779813 872875FZ 8.36
1.13 300.84 32.95 3725 4 780 814 873874 FZ 9.31
1.13 289.18 32.82 37.05 3 781815 861 FZ 12.35
113 297.51 32.69 36.84 4 782 816 877 878 FZ 9.21
113 205.82 32.55 36.63 4 783 817 876 879 FZ 916
1.12 294.12 32.42 36.42 3 784 B18 862 FZ 12.14
1,42 292 40 32.28 36.21 4 785 819 880 BB3 FZ 9.05
112 290.67 32.14 35.99 4 786 820 881 882 FZ 9.00
112 268.91 32.00 3577 3 787 821 863 FZ 11.92
1.12 287.14 31.86 35.56 4 788 822 884 887 FZ 8.89
1.1 285.36 31.72 35.33 4 789 823 885 886 FZ 8.83
1.11 283.55 63.15 70.22 3 512 514630 FZ 23.41
1.1 281.73 62.86 69.77 4 544 601 633634 FZ 17.44
111 27988 62.56 £9.31 4 545 600 632 635 FZ 17.33
1.11 278.02 62.26 68.85 3 546 599 627 FZ 22.95
1.10 2765.14 61.96 68.39 4 547 598 637 638 FZ 17.10
1.10 27423 61.65 67.91 4 548 597 636 639 FZ 16.98
1.10 272.31 61.34 67.44 3 549 596 624 FZ 2248
1.10 270.36 61.03 66.95 4 550 595 641 642 FZ 16.74
1.09 268.39 60.71 66.47 4 551 594 6540 643 FZ 16.62
1.09 266.40 60.38 65.97 3 552 503621 FZ 21.99
1.09 264.38 60.05 65.47 4 553 502 644 647 FZ 16.37
1.09 262.33 59.72 84.97 4 554 591 645 646 FZ 16.24
-~ — —— —1.09 268027 _ 5938  B4.45 3 555 580 618 FZ 21.48

-—
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Fg

1.08

1.08

1.08
1.08
1.07
1.07
1.07
1.08
1.08
1.06
1.06
1.05
1.05
1.05
1.04
1.04
1.04
1.03
1.03
1.02
1.02
1.02
1.01
1.01
1.00
1.00
0.99
0.99
0.98
0.98
0.97
0.95
0.96
0.95
0.94
0.93
0.93
0.92
0.91
0.89
0.88
0.87
0.85
0.83
0.80
0.77
0.71

Pz

(kg/m?).

258.17
256.05
25389
251.71
249.50
247.26
244 98
24267
24032
237.93
235.51
233.05
230.54
227.99
225.39
222.74
220.04
217.29
214.48
21161
208.67
20567
202.60
195.44
196.21
192.89
189.48
185.96
182.33
178.58
174.71
170.69
166.51
162.16
157.61
152.84
147.81
142,50
136.85
130.80
124.26
11712
109.20
100.23
89.75
76.81

58.86

Fa
{kg).

59.04
58.69
58.33

'+ 57.97

§7.60
57.23
56.85
56.47
56.07
55.67
55.26
54.85
54.42
53.99
53.556
53.08
52.63
78.23
77.51
76.76
75.99
75.20
74.39
73.56
72.70
71.82
70.90
69.95
68.97
67.95
66.88
85.77
64.61
63.39
62.11
60.75
59.31
57.77
56.12
54.32
52.36
5017
471
44,86
41.44
37.05
30.60

Fz (kg)

63.94
63.41
62.88
62.34
61.79
61.23
60.67
€0.10
59.52
58.92
58.32
57.71
57.09
56.46
55.82
55.16
54.49
80.72
79.67
78.61
77.52
76.40
75.26
74.09
72.89
71.65
70.39
69.08
67.73
66.34
64.90
83.41
61.85
60.24
58.55
56.77
54.91
52.04
50.84
48.59
46.16
43.51
40.57
37.23
33.34
28.53
21.87

No. de
nodos

A2 NEALAONAELAEALADMDONDLALLEONELAEDLRDBEONALAWLLAEDLWDALARWDAALAWLALNCWLALA

Nodos

556 589 849 650 FZ
557 588 648 651 FZ
558 587 615 FZ
559 586 653 654 FZ
560 585 652 655 FZ
561584 612 FZ
562 583 656 659 FZ
563 582 657 658 FZ
564 581 609 FZ
565 580 661662 FZ
566 579 660 663 F2
567 578 606 FZ
568 577 665 666 FZ
569 576 664 667 FZ
570575603 FZ
571574669670 F2
572 573668671 FZ

46372443 444 446 447 F2Z
383 388 393 394 449 451 F2

382 387 392 395 FZ
381 386 391 396 FZ
380 385 390 397 FZ
379 384 389 398 FZ

14 18 302 360 361 363 364 FZ
295 300 318 319 367 369 FZ

284 299 317 320 FZ
293 298 316 321 FZ
292 207 315322 FZ
291296 314 323 FZ

13 17 205 277 278 280 281 FZ
216221 265 274 283 285 FZ

215220266 273 FZ
214219267 272 FZ
213218 268 271 FZ
212217269 270 FZ

1216 111 144 145 147 148 FZ
116 121 126 127 150 152 FZ

115120125128 F2
114 119124 128 FZ
113118 123130 F2
M2 117 122131 FZ

111520686971 72FZ

313651527476 FZ
30358053 F2
29344954 F2
28334855F2
27324756 FZ

Fz / #nodos

15.98
15.85
20.96
15.58
15.45
20.41
15.17
15.02
19.84
14.73
14.58
19.24
14.27
14.12
18.61
13.79
13.62
11.53
13.28
19.65
19.38
18.10
18.81
10.58
12.15
17.91
17.60
17.27
16.93
9.48
10.82
15.85
15.46
15.06
14.64
8.1
9.15
13.23
12.71
12.15
1154
6.22
6.76
9.3
8.33
713
5.47
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No (H2) 3.6n(HVY) s (3.6n)Vy E v (Hz) Ge o/

I™itera
0.88811 1.74 0.07 0.019 0.138 0.73 4.11 0.29
Fg « g’;’;,)_ (: i Fz (kg) ’:gdg: Nodos Fz / #nodos
1.16 331,32 35.32 41.03 2 953 854 FZ 20.51
1.16 329.90 35.21 40.85 2 998 1000 FZ 20.43
1.18 328.47 35.10 40.67 2 997 999 FZ 20.34
1.16 327.04 34.99 40.50 2 950 951 FZ 20.25
1.16 325,59 3487 40.32 2 994 996 FZ 20.16
1.15 324.13 34.78 40.14 2 993 995 FZ 20.07
- - -~ 15— _ _32266 _ _ 3465 3995 2 947 948 FZ 16.98
1.15 321.18 3453 T 3977 T T T2 - =——— - 990992FZ. - _ _ _ _19.88
1.15 319.69 34.42 39.59 2 989 991 FZ 19.79
1.15 318.18 34.30 39.40 2 944 945 FZ 19.70
1.15 316.67 34.19 39.21 2 977 979 FZ 19.61
1.15 315.14 34.07 39.02 2 976 978 FZ 19.51
444-  -313.61 . _.3395_ 3883 a 752 754 826 FZ 12.94
1.14 312.06 33.33 3864 4 T 773807864867 FZ— - - —9.66___
1.14 310.49 33.71 38.45 4 774 BOB 865 B66 FZ .61
1.14 308.92 33.58 38.25 3 775 809 828 FZ 12.75
1.14 307.33 33.46 38.06 4 776 810 868 871 FZ 9.51
1.14 305.73 33.33 37.86 4 777 811 869 870 FZ 9.46
1.13 304.11 33.21 37.66 3 778 812 860 FZ 12.55
1.13 302.48 33.08 37.46 4 779813872875 FZ .36
1.13 300.84 32.95 a7.25 4 780 814 873 874 FZ 2.31
1.13 299.18 32.82 37.05 3 781 815 861 FZ 12.35
1.13 297.51 32,69 36.84 4 782 816 877 878 FZ 9.21
1.13 295.82 32.55 36.63 4 783 817 676 879 FZ 8.18
1.12 264.12 32.42 36.42 3 784 818 862 FZ 12.14
1.12 292.40 32.28 36.24 4 785 819 880 883 FZ 9.05
1.12 290.67 32.14 35.99 4 786 820 681 882 FZ 9.00
1.12 288.91 32.00 3577 3 787 821863 FZ 11.92
1.12 287.14 31.86 3556 4 788 822 884 887 FZ 8.89
1.1 285.36 31.72 3533 4 789 823 885 886 FZ 8.83
1.11 283.55 63.15 7022 3 512 514630 FZ 23.44
1.11 261.73 62.86 69.77 4 544 601 633 634 FZ 17.44
1.11 279.88 62.56 69.31 4 545 600 632 535 FZ 17.33
1.11 278.02 62.28 68.85 3 546 599 627 FZ 22.95
1.10 276.14 61.96 68.39 4 547 598 637 638 FZ 17.10
1.10 274.23 61.65 67.91 4 548 597 636 639 FZ 16.98
1.10 272.31 61.34 67.44 3 549 598 624 FZ 22.48
1.10 270.36 61.03 66.95 4 550 595 641 842 FZ 16.74
1.09 268.39 60.71 66.47 4 551 594 640 643 FZ 16.62
1.09 266.40 60.38 65.97 3 5§52 593 621 FZ 21.99
1.09 264,38 60.05 65.47 4 563 592 644 647 FZ 16.37
1.09 262.33 56.72 84.97 4 554 591 645 646 FZ 16.24
T T 109 —— -260.27— — _59.38 6445 3 555 590 618 FZ 21.48

_
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Fg

1.08
1.08
1.08
1.08
1.07
1.07
1.07
1.06
1.06
1.06
1.06
1.05
1.05
1.056
1.04
1.04
1.04
1.03
1.03
1.02
1.02
1.02
1.01
1.01
1.00
1.00
0.99
0.9¢9
0.98
0.98
0.97
0.96
0.96
0.95
0.94
0.93
0.93
0.92
0.91
0.89
0.88
0.87
0.85
0.83
0.80
0.77
0.71

Pz

(kg/m3).

258.17
256.05
253.89
251.71
249.50
247.26
244.98
242.67
240.32
237.93
235.51
233.05
230.54
227.99
225.39%
222.74
220.04
217.29
214.48
211.64
208.67
205.67
202.60
169.44
196.21
192.89
189.48
185.96
182,33
178.58
174.71
170.69
166.51
162.16
157.61
152.84
147.81
142.50
136.85
130.80
124.26
117.12
109.20
100.23
89.75
76.81
58.86

Fa
(kg).

59.04
58.69
58.33
57.97
57.60
57.23
56.85
56.47
56.07
55.67
55.26
54.85
54.42
53.99
53.55
53.09
52.63
78.23
77.51
76.76
75.99
75.20
74.39
73.56
72.70
71.82
70.90
69.95
68.97
67.95
€6.88
65.77
64.61
63.39
62.11
€0.75
59.31
57.77
56.12
54.32
52.36
50.17
47.71
44.86
41.44
37.05
30.60

Fz (kg)

63.94
€3.41
62.88
62.34
61.79
61.23
60.67
60.10
59.52
58.92
58.32
57.711
57.09
56.46
55.82
55.16
54.49
80.72
79.67
78.61
77.52
76.40
75.26
74.09
72.89
71.65
70.39
69.08
67.73
66.34
64.90
63.41
61.85
60.24
58.55
56.77
54.91
52.94
50.84
48.59
46.16
43.51
40.57
37.23
33.34
28.53
21.87

No. de
nodos

AN EDLLAELINDLELAAONDEDLEDELONDLDLDADDLDONAEAEOARBAWULEDLEWSARSAEWLALWDLALA

Nodos

556 589 848 650 FZ
557 588 648 651 FZ
558 587 615 FZ
559 586 653 654 FZ
560 585 652 655 FZ
561 584 612 FZ
562 583 856 659 FZ
563 582 657 658 FZ
564 581 609 FZ
565 580 661 662 FZ
566 579 660 663 FZ
567 578 606 FZ
568 577 665 666 FZ
569 576 664 667 FZ
570 575603 FZ
571574 669 670 FZ
572 573668671 FZ
4 6372 443 444 446 447 FZ
383 358 393 394 449 451 FZ
382 387 392 395 FZ
381 386 391 396 FZ
380 385 390 397 FZ
379 384 389 398 FZ
14 18 302 360 361 363 364 FZ
295300 318 319 367 369 FZ
294 299 317 320 FZ
293208 316 321 FZ
292 297 315 322 FZ
291 296 314 323 FZ
1317 205 277 278 280 281 FZ
216 221 265 274 283 285 FZ
215 220 266 273 FZ
214 219 267 272 FZ
213218 268 271 FZ
212 217 269 270 FZ
1216 111 144 145 147 148 FZ
116 121 126 127 150 152 FZ
115120 125 128 FZ
114 119 124 129FZ
113118 123 130 FZ
112117 122131 F2
111520686971 72F2
313651527476 F2
30355053 F2
2934 4954 FZ
28 3348 55FZ
27324756 FZ

Fz / #nodos

15.98
15.85
20.96
15.58
15.45
20.41
15.17
15.02
19.84
14.73
14.58
19.24
14.27
14.12
18.61
13.79
13.62
11.53
13.28
18.65
18.38
19.10
18.81
10.58
12.15
17.91
17.60
17.27
16.93
9.48

10.82
15.85
15.46
15.06
14.64
an

9.15

13.23
12.71
12.15
11.54
6.22

6.76

9.31

833

713

547
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Antenas %4 for Typical P id Without
Paraboiicas A2 (M. ) @ (. Ca Cs Cu Ap (fE).
1 205.2756 0 9.8425 0.00397 0.00000  0.0C0000 76.0856
2 295.2756 0 9.8425 0.00397  0.00000  0.000000 76.0856
3 295.2756 180 9.8425 0.00270  0.00000  0.000000 76.0856
4 196.8504 0 9.8425 0.00397  0.00000  0.000000 76.0856
5 196.8504 0 9.8425 0.00397 0.00000  0.000000 76.0856
6 196.8504 180 9.8425 0.00270  0.00000  0.000000 76.0856
7 98.4252 ) 9.8425 0.00387 0.00000  0.000000 76.0856
8 98.4252 0 9.8425 0.00397  0.00000  ©.000000 76.0856
9 98.4252 180 9.8425 0.00270 0.00000 0000000 76.0856
- - - - PLATAF-1 __ 984252 0 8.0410 0.00397 0.00000  0.000000 50.7809
PLATAF-2 1968504 0 ~ " §7274 —~ '0.00397 - 0.00000- - 0.000000 _ _ 35.5457. _
Kz {ff) Gy (R). Vg {mith) Fa {Ib). Fs (ib). M (lb-R). FX {lb).
1.87033 1.08872 98.18 5928 51 0.00 0.00 000
1.87033 1.08872 98.18 5928.51 0.00 0.00 0.00
1.87033 1.08872 98.18 4031.99 0.00 0.00 0.00
1.66574 1.08872 98.18 5280.00 0.00 0.00 0.00
1.66574 1.08872 98.18 5280.00 0.00 0.00 0.00
1.66574 1.08872 98.18 3590.93 0.00 0.00 0.00
1.36646 1.08872 98.18 4331.37 0.00 0.00 0.00
1.36646 1.08872 98.18 4331.37 0.00 0.00 0.00
1.36646 1.08872 98.18 294577 0.00 0.00 0.00
1.36646 1.08872 98.18 2890.83 0.00 0.00 0.00
1.68574 1.08872 98.18 2458.71 0.00 0.00 0.00
FZ (). Nodos FZ (kg). [ Z/#nodos
{kg).
5928.51 953 FZ 2689.17
5928.51 454 FZ 2689.17
4031.99 955 FZ 1828.91
5280.00 512 FZ 2395.01
5280.00 513 FZ 2395.01
3590.93 514 FZ 1628.85
4331.37 4F2 1964.71
4331.37 5FZ 1964.71
2945.77 B FZ 1336.20
2890.83 496 511 510 509 508 507 495 460 493 492 491 490 489 458 FZ  1311.28 93 66
2466.71 848 859 858 857 850 830 847 845 845 832 FZ 1118.90 111.89

Fuerzas sobre las Pardbolas en direccion Z-Z.

Grados

Didmetro wedfemc
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El valor obtenide de frecuencia natural en direccién Z-Z, con las iteraciones
conjuntas de la estructura, lineas y parabolas es:

n, (Hz)

Definitivo
0.88811

Por lo tanto las fuerzas obtenidas de la tercera iteracion, son las fuerzas de disefio.
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Presiones y Fuerzas sobre la Estructura en direccién X-X.

. Altura Vo q: A AT Solidez
Seccion (m). Frz Fa (moh). (kg/m?). (), (ma). o bVp Ca g
1 90 1.31 131 22807 23767 4531 10393 044 1287 154 138
2 89 1.31 131 22772 23694 4531 10393 044 1285 154 1.38
3 88 1.31 131 22736 23620 4531 10393 044 1283 154 138
4 87 1.31 131 22701 23548 4531 10393 044 1281 154 138
5 86 1.30 130 22664 23471 4531 10393 044 1279 154 138
6 8s 130 130 22628 23395 4531 10393 044 1277 154 138
7 84 130 130 22591 23319 4531 10393 044 1275 154 138
8 83 1.30 130 22554 23242 4531 10393 044 1273 154 1,38
9 82 130 130 22516 23184 4531 10383 (044 1271 1.54 1.38
10 81 1.29 129 22478 23086 4531 10383 044 1268 1.54 1.39
= — -1 — 80— _1.20. 129 22439 23007 4531 10393 044 1266 154 139
12 79 1.29 1.2 22400 229.27 4531 10393 044 1284 154 135
13 78 129 129 22361 22846 5258 1211 043 1577 1.51 1.39
14 77 128 128 22321 22765 5258 1211 0.43 1574  1.51 1.39
15 76 128 128 22281 22683 5258 1211 043 1572 1.51 1.39
16 75 1.28 128 22240 22600 5258 1211 043 1569  1.51 1.39
7 74 -1.28 128 22199 22517 5258 1211 _ 043 1566  1.51 1.39
18 73 1.28 128 22158 22433 5258 12.11 043 1563 151 139
19 72 127 127 22115 22347 5508 155688 035 1580 160  1.39
20 71 127 127 22073 22261 5508 15568 035 1557 160 140
21 70 127 127 22030 22174 5508 15568 0.35 1554 160 140
22 69 127 127 21986 220.86 5508 15568 035 1551 160 140
23 68 1.26 126 21942 21998 5508 15568 035 1548 160 140
24 67 1.26 126 21897 21908 5508 15568 035 1545 160 140
25 66 1.26 126 21851 21817 5774 18027 030 1541 166 140
26 65 1.25 125 21806 21725 5774 19.027 030 1538 166 140
27 64 1.25 125 21759 21632 5774 19027 030 1535 . 166 140
28 63 1.25 125 21712 21539 5774 19.027 030 1531 166 140
29 62 125 125 21684 214.44 5774 19.027 030 1528 166  1.41
30 61 1.24 124 21615 21348 5774 19027 030 1525 166  1.41
31 60 1.24 124 21566 21251 7.2622 22318 033 2130 157 141
3z 59 124 124 21516 21152 72622 22318 033 2125 157 141
33 58 1.24 124 21465 21053 72622 22318 033 2120 157 141
34 57 123 123 21414 200.52 7.2622 22318 033 21145 157 141
35 56 123 123 21362 20850 7.2622 22318 033 2109 157 1.41
36 55 123 123 21309 207.46 72622 22318 033 2104 157 142
37 54 1.22 122 212585 208.42 7.5202 25433 030 2088 182 1.42
38 53 122 -1.22 21200 20535 7.5202 25433 030 2093 182 142
39 52 1.22 122 21144 20428 75202 25433 030 2088 162 1.42
40 51 1.21 121 210.88 203.18 75202 25433 030 2082 1862 1.42
41 50 1.21 121 21030 20208 75202 25433 030 2077 182 142
42 49 1,21 121 209.72 20095 75202 25433 030 2071 182 142
43 48 120 120 20942 199.81 7.7842 28548 027 2085 188 1.43
44 47 120 120 20851 19866 7.7842 28548 027 2059 169 1.43
45 46 120 120 20790 19748 7.7842 28548 027 2053 189 1.43
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) Altura V, Ae AT Solidez
Seccion "1 F Fa o R em D () s Vo Ca g
46 45 149 119 20727 19629 7.7842 28548 027 2047 169  1.43
47 44 119 119 20662 19507 7.7842 28548 027 2040 169  1.43
48 43 119 119 20597 193.84 7.7842 28548 027 2034 169 143
49 42 118 118 20530 19258 80562 31664 025 2027 176 144
50 41 118 118 20462 19131 80562 31664 025 2021 176 144
51 40 117 117 20392 19001 80562 31664 025 2014 176 144
52 38 147 147 20321 18868 80562 31684 025 2007 176 144
53 38 117 117 20249 187.34 80562 31684 025 2000 176 144
54 37 116 116 20174 18596 80562 31664 025 1992 176 145
55 38 116 116 20098 18456 83322 34779 024 1985 181 145
56 35 115 115 20020 18313 83322 34779 024 1977 181 145
57 34 115 115 19940 18167 83322 34779 024 1968 181 145
58 33 114 114 19858 18018 83322 34779 024 1961 181 145
59 32 114 114 197.74 17866 83322 34779 024 1953 181 146
60 31 143 113 19688 17710 83322 34779 024 1944 181 146
81 30 113 113 19509 17550 109984 37804 029 2488 172 146
62 29 142 112 19507 17387 109984 37.894 020 2477 172 147
63 28 142 112 19413 17219 109984 37.894 029 2465 172 147
64 27 141 111 19346 170.47 109984 37804 029 2452 172 147
65 26 141 111 19215 168.71 109984 37.894 029 2440 172 147
66 25 140 140 19142 16689 109984 37894 029 2427 172 148
67 24 109 109 19004 16502 113054 4101 028 2413 175 148
68 23 109 109 18893 163.00 113054 4101 028 2399 175 148
69 22 108 108 18778 161.11 113054 4101 028 2384 175 149
70 21 107 107 18657 159.05 113054 41.01 028 2368 175 149
71 20 107 107 18532 15682 113054 4101 028 2353 175 149
72 19 106 1068 18401 15472 113054 4101 028 2336 175 150
73 18 105 105 18285 15242 116084 44125 026 2319 182 150
74 17 104 104 18121 15004 116084 44125 026 2301 182 151
75 16 103 103 17970 14755 116084 44125 026 2282 182 151
76 15 102 102 17811 14494 116084 44125 026 2261 182 152
77 14 102 102 17642 14221 116084 44125 026 2240 182 152
78 13 100 100 17463 13933 116084 44125 026 2217 182 153
79 12 099 089 17271 13620 119124 4724 025 2193 186 154
80 11 088 098 17065 13305 119124 4724 025 2167 186 154
81 10 097 097 18842 12060 119124 4724 025 2138 186 155
82 9 096 096 16599 12588 119124 4724 025 2107 186 156
83 8 094 084 16331 12186 119124 4724 025 2073 186 157
84 7 092 092 16033 11745 119124 47.24 025 2036 186 158
a5 6 . 090 090 15695 11256 122264 50359 024 1993 189 160
86 5 088 088 15305 107.03 122264 50.359 024 1943 189 161
a7 4 085 085 14841 10064 122264 50350 024 1884 189 163
88 3 082 082 14264 0298 122264 50358 024 1841 189 166
89 2 078 078 13487 8312 122264 50358 024 1742 189 169
90 1 071 071 12257 6864 122264 50359 024 1556 188 176
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n, (Hz) 3.6n,(HV'W) s (3.6n)V'iy E v (Hz) On ofu
Valor propuesto
2.00 3.92 0.019 0.04 0.075 0.96 418 0.19
Fg Pz (kg/m*.Fa {kg). Fz(kg) No.denodos MNodos Fz { #nodos
0.9484 348.21 277.26 262,96 2 953 955 FX 131.48
0.9473 345.72 276.41 261.83 2 998 1015 FX 130.92
0.9461 34522 275.55 260,70 2 997 1014 FX 130.35
0.9450 343,71 27468 259.56 2 950 952 FX 129.78
0.9438 34219 273.80 258.41 2 994 1013 FX 129.20
0.9426 340.65 27252 257.25 2 993 1012 FX 128.63
0.9414 339.11 272.03 256.08 2 947 949 FX 128.04
——(0.0402- — 33755 27113, 25491 ____ 2. 99010MEX 12745
0.9389 33599 270.23 25373 2 989 1010 FX - 126.86
0.9377 33441 269.31 25253 2 944 946 FX 126.27
0.9384 33282 268.39 25133 2 975 979 FX 12567
0.9352 33t.21 267.48 250.12 2 974 978 FX 125.06
0.9339 32264 302.76 28274 3 752 755 825 FX 94.25
0.9328 32104 -301-68 28134 — -4 —  790.807-892895.EX___ ___70.34___
0.9313 319.44 300.60 279.93 4 791 808 883894 FX 69.98
0.9299 317.82 299.50 278.51 3 792 809 829 FX 92.84
0.9286 316.18 298.38 277.08 4 793 810 896 898 FX 69.27
0.9272 31454 297.27 27564 4 794 811 897 BO8 FX 68.91
0.9258 330.00 327.21 30294 3 765812888 FX 100.58
0.9244 328.24 32595 301.32 4 796 813 902 305 FX 75.33
0.9230 326.45 324 68 299.69 4 797 814 903 904 FX 74.92
0.9216 324 .66 323.39 298.03 KO 788 815889 FX 99.34
0.9201 32284 322.05 296.37 4 799 816 906 909 FX 74.09
0.9187 321.01 320.78 294.69 4 800 817 907 908 FX 73.67
09172 33297 349.36 320.43 3 801818 890 FX 106.81
0.8157 331.02 347.89 318.55 4 B02 819 910913 FX 79.64
0.9141 329.06 346.41 316.66 4 803820911 912 FX 79.17
0.8126 327.07 344.90 314.75 3 804 821 891 FX 104.92
0.9110 325.07 343,38 312.82 4 805 822 900 915 FX 78.21
0.9094 323.05 341.85 310.88 4 806 823 901 914 FX 77.72
0.8078 302.37 403.15 365.97 3 512513631 FX 121.99
0.9061 300.42 401.28 363.62 4 543 601 672675 FX 90.91
0.9045 298.46 399.40 361.24 4 542 600 673 874 FX 90.31
0.9028 296.47 397.48 358.84 3 541 599628 FX 119.61
0.89010 294.46 395.55 356.41 4 540 598 676 679 FX 89.10
0.8993 292.43 393.58 353.95 4 539 597 677 678 FX 88.49
0.8975 299.38 418.08 37523 3 538 596 625 FX 125.08
0.8957 297.24 415.93 372.55 4 537 595 680 683 FX 93.14
0.8939 295.07 413.75 369.84 4 536 594 681 682 FX 92 .48
0.8920 292.88 411.54 367.02 3 535 593622 FX 122.38
0.8901 290.66 409.29 364.31 4 534 592 684 687 FX 91.08
0.8881 288.42 407.02 361.49 4 533 591 685 686 FX 90.37
0.8862 299.95 439.14 389.15 3 532 590619 FX 129.72
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Fg

0.8842
0.8821
0.8800
0.8779
0.8757
0.8735
0.8712
0.8689
0.8665
0.8641
0.8616
0.8591
0.8565
0.8538
0.8510
0.8482
0.8453
0.8423
0.8392
0.8361
0.8328
0.8264
0.8259
0.8223
0.8185
0.8146
0.8106
0.8062
0.8018
0.7971
0.7922
0.7870
0.7816
0.7758
0.7696
0.7629
0.7558
0.7481
0.7396
0.7303
0.7198
0.7079
0.6941
0.6776
0.6569
0.6287
0.5834

Pz

{kg/m*).Fa

297.54
295.08
29261
290.10
287.55
295.73
293.00
290.24
287.43
284.58
281.68
266.28
283.20
280.06
276.87
273.62
270.30
25427
250.98
247.62
24418
240.67
250.97
237.84
233.98
230.02
22595
221.75
217.43
221.22
216.42
211.44
206.26
200.87
195.24
192.99
186.65
179.94
172.80
165.16
156.91
150.76
140.56
129.02
115.53
98.87
75.76

(kg

436.59
434.01
431.38
428.72
426.00
45459
451.57
448.51
445.38
44220
438.98
462.78
458.18
455.53
451.79
447.97
444 07
553.34
548.19
542.90
537.48
531.91
567.02
545.01
538.65
532.08
525.29
518.27
510.88
536.96
528.55
519.78
510.61
500.97
490.83
502.20
450.29
477.56
463.87
445.03
432.79
433.95
412,65
3g8.01
358.39
320.45
264.65

Fz (kg)

386.02
382.84
379.62
376.36
373.05
397.07
393.42
389.70
385.93
382.10
378.21
397.55
393.27
388.92
384.49
379.97
375.37
466.09

460.06

453.90
447 .60
441.16
460.04
448.14
440.87
433.41
425.74
417.84
409.69
428.01
418.72
409.08
399.07
388.63
377.73
383.16
370.57
357.25
343.08
32791
311.52
307.20
286.43
262.91
235.41
201.47
154.39

No. de nodos

bbb NAE LB REONE LN DEDEELDNEAEARLAELAONNLEAWLRLRWDALWSELAEAWLRDEWRLA

ESTA

Nodos

531 580 688 691 FX
530 588 689 690 FX
529 587 616 FX
528 586 692 695 FX
527 585 693 694 FX
526 584 613 FX
525 583 696 699 FX
5§24 582 697 698 FX
5§23 581610 FX
522 580 701 702 FX
521579 700 703 FX
520 578 607 FX
519577 704 707 FX
518 576 705 706 FX
517 575604 FX
516574 709 710 FX
515573708 711 FX
45373421422 424 425 FX
378 383 403 404 427 429 FX
377 382 402 405 FX
376 381 401 406 FX
375 380 400 407 FX
374 379399 408 FX
10 18 303 330 340 342 343 FX
290 300 328 329 345 347 FX
289 299 327 330 FX
288 298 326 331 FX
287 297 325 332 FX
286 296 324 333 FX
917 206 234 235 237 238 FX
211 216 226 227 240 242 FX
210215225228 FX
209 214 224 228 FX
208 213 223 230 FX
207 212222 231 FX
816 154172 173 175176 FX
121 159 160 169 178 180 FX
120 158 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 164 165 FX
7152188899192 FX
26 36 57 66 94 96 FX
253558 65 FX
24345964 FX
23336063 FX
22326162FX

TESIS N 47T

I“:\r T ['

DW m B‘r g)a.k-‘ - *'-;"J

Fz / #nodos

96.50
95.71
126.54
94.09
93.26
132.36
98.35
97.43
128.64
95.53
94.55
132.52
98.32
97.23
128.16
94.99
93.84
66.58
76.68
113.47
111.90
110.29
115.01
64.02
73.48
108.35
106.43
104.48
102.42
61.14
69.79
102.27
99.77
97.16
9443
5474
61.76
89.31
85.77
81.98
77.88
43.89
47.74
65.73
58.85
5037
38.60
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Mo (Hz)  3.6n(HAVW) S {3.6n1 V' £ v (Hz) g olp

1" itera
1.33196 2.61 0.032 0.029 0.091 0.83 4.15 0.2%
Fa (ng;;Z)_ (::). Fz (ka) :gag: Nodos Fz/#nodos
0.99 364.76 277.26 275.45 2 853 955 FX 137.73
0.99 363.19 276.41 27427 2 998 1015 FX 137.14
0.99 361.62 275.55 273.09 2 997 1014 FX 136.54
0.99 360.04 274,68 271.89 2 950 952 FX 135.94
0.99 358.44 273.80 270.68 2 994 1013 FX 135.34
0.99 356.84 272.92 269.47 2 993 1012 FX 134.74
. _ _ 099 35522 272.03 268.25 2 947 949 FX 124.13
088 35359  T27143° 26702 — — 2 — — — _ _§S01011FX_ _ _ _ 13351
0.98 351.95 270.23 265.78 2 989 1010 FX 13289
0.98 350.29 269.31 264.53 2 944 946 FX 132.26
0.98 348.63 268.39 263.27 2 975 979 FX 131.64
0.98 346.95 267.46 262.00 2 974 978 FX 131.00
0.98 337.97 302.76 296.17 3 752 755 825 FX 98.72
0.98 336.30 30168 29477 4 - -790-807-892-895-FX- _ _ 7368_ _
0.98 334.61 300.60 293.23 4 791 808 893 894 FX 73.31
0.97 332.92 299.50 20175 3 792 809 829 FX 97.25
0.97 331.20 298.39 290.25 4 793 810 896 899 FX 72.56
0.97 329.48 297.27 288.73 4 794 811 897 898 FX 72.18
0.97 345.68 327.21 317.34 3 795 812 888 FX 105.78
0.97 343.83 325.95 31564 4 796 B13 902 905 FX 78.91
0.97 341,98 324.68 313.92 4 797 814 903 904 FX 78.48
0.97 340.08 323.39 31219 3 798 815 889 FX 104.06
0.96 338.18 322,00 31045 4 799 816 906 909 FX 77.61
0.96 336.26 320.78 308.69 4 800 817 S07 908 FX 7717 |
0.96 348.79 349.36 33565 3 801 818 890 FX 111.88
0.96 346.75 347.89 333.69 4 802 319910 913 FX 83.42
0.96 344,69 346,41 3317 4 803 820911 912 FX 82.93
0.96 34261 344.90 329.71 3 804 821 891 FX 109.90
0.95 340.51 343.38 327.69 4 805 822 900 915 FX 81.92
0.95 338.39 341.85 325.65 4 806 823 901 914 FX 81.41
0.85 318.73 403.15 383.36 3 512 513831 FX 127.79
0.95 314.69 401.28 380.90 4 543 601 672 675 FX 95.22
0.95 312.64 399.40 378.40 4 542 B0C 673 674 FX 94.60
0.95 310.55 397.48 375.88 3 541 599 628 FX 125.29
0.94 308.45 395.55 373.34 4 540 598 676 679 FX 93.33
0.94 306.32 393.58 370.78 4 539 597 677 678 FX 92.69
0.94 313.60 418.08 393.06 3 538 596 625 FX 131.02
0.94 311.36 415.93 390.25 4 537 595 680 683 FX 97.56
0.94 309.09 413.75 387.41 4 536 504 681 682 FX 96,85
0.93 306.80 411.54 384.53 3 535 593 622 FX 128.18
0.93 304.47 409.29 381.62 4 534 592 684 687 FX 95.40
0.93 302.12 407.02 378.67 4 533 591 685 686 FX 84,67
————0.03 314.20 439.14 407.64 3 532 590 619 FX 135.88
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Fg

0.93
0.82
0.92
0.92
0.92
0.91
0.91
0.91
091
0.91
0.90
0.90
0.9¢
0.89
0.89
0.89
0.89
0.88
0.88
0.88
0.87
0.87
0.87
0.86
0.86
085
0385
084
084
083
0.83
082
0.82
0.81
0.81
0.80
0.79
0.78
077
0.76
0.75
0.74
073
0.71
0.69
0.66
0.81

Pz

(kg/m?).

311.67
309.11
306.51
303.88
301.21
308.78
306.92
304.03
301.09
298.10
295.06
299.88
296.65
293.37
280.02
286.62
283.14
266.35
262.90
259.38
255.78
252.10
262.89
24914
245.10
240.95
236.68
23229
227.76
23173
226.70
221.4%
216.06
210.42
204.51
202.16
195.51
188.49
181.01
173.01
164.36
157.92
147.24
135.15
121.01
103.57
79.36

Fa
(ka).

436.59
434.01
431.38
428.72
426.00
454.59
451.57
448.51
445.38
442.20
438.96
462.78
458.19
455.53
451.79
44797
444.07
553.34
548.19
542.90
537.48
531.91
567.02
545.01
538.65
532.08
525.29
518.27
510.98
536.96
528.55
519.78
510.61
500.97
480.83
502.20
490.29
477.56
463.87
449.03
432.79
433.95
412.65
388.01
358.39
320.45
264.65

Fz (kg)

404.38
401.03
397.66
394.24
390.78
41594
412,11
408.22
404.27
400.25
396.18
416.44
411.96
407.40
402.75
398.02
393.20
488.23
481.91
475.46
468.87
452.12
481.89
469.43
451.82
454.00
44597
437.69
429.15
448.34
438.61
428.52
418.03
407.10
385.68
401.36
388.17
374.22
359.38
343.49
326.32
321.80
300.04
275.40
245.60
211.04
161.72

No. de
nodos

bbb NbAE AL ADDNEBEBREDRANDDLEDDDAEOANSEERARDDORNDAEDAMODAEBEWDEDADWDAEDLWDEEWLHLDL

Nodos

531 589 688 691 FX
530 588 689 690 FX
529 587 616 FX
528 586 692 695 FX
527 585 693 694 FX
526 584 613 FX
525 583 696 699 FX
524 582 697 698 FX
523581 610FX
522 580 701 702 FX
521579700703 FX
520 578 607 FX
519577704 707 FX
518 576 705 706 FX
517 575604 FX
516 574 709 710 FX
515573708 711 FX
45373421422 424 425 FX
378 383 403 404 427 429 FX
377 382 402 405 FX
376 381 401 406 FX
375 380 400 407 FX
374 379 399 408 FX
10 18 303 339 340 342 343 FX
290 300 328 329 345 347 FX
289 299 327 330 FX
288 298 326 331 FX
287 297 325 332 FX
286 296 324 333 FX
917 206 234 235 237 238 FX
211216 226 227 240 242 FX
210215225 228 FX
209214 224 228 FX
208213 223 230 FX
207212222231 FX
816154 172173175 176 FX
121 159 160 169 178 180 FX
120 158 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 164 165 FX
7152188899192 FX
26 36 57 66 94 96 FX
25355865 FX
24 34 5964 FX
23336063 FX
22326162FX

Fz [ #nodos

101.08
100.26
132.55
98.56
97.69
138.65
103.03
102.05
134.76
100.06
59.04
138.81
102.99
101.85
134.25
§9.51
98.30
69.75
80.32
118.87
117.22
115.53
120.47
67.06
76.97
113.50
111.49
109.42
107.29
64.05
7310
107.13
104.51
101.77
98.92
§7.34
64.70
93.56
89.85
85.87
81.58
45.97
50.01
68.85
61.65
52.76
40.43
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ns (HZ) 3.6n4(HV) 5 (3.6n6)/V'y E v (Hz} ) alu

2% itera.
1.31116 2.57 0.032 0.029 0.091 0.81 4.15 £.21
Fg (kg?rzn’). (:;)‘ Fz (kg)} r:g&g: Nodos Fz / #nodas
0.99 364.8 277.26 275.5 2 953 955 FX 137.73
0.99 363.2 276.41 274.3 2 998 1015 FX 137.14
0.99 361.6 275.55 2731 2 997 1014 FX 136.54
0.99 360.0 274.68 2N 2 850 952 FX 135.54
0.99 358.4 273,80 270.7 2 994 1013 FX 135.24
0.99 356.8 272 92 269.5 2 993 1012 FX 134.74
B _ 089 3582 27203 268.3 2 947 945 FX 134.13
088 T 38367 T 27443 - — 2670 —— - -2 - — _._ _9901011FX _ 13351
0.98 351.9 27023 265.8 2 989 1010 FX T 13289
0.98 3503 269.31 264.5 2 944 945 FX 132.26
0.98 348.6 268.39 263.3 2 975 979 FX 131.64
0.98 346.9 267.46 262.0 2 974 978 FX 131.00
.98 333.0 302.76 296.2 3 752 755 825 FX 98.72
0.98 336.3 30168 2047 4 - - - -790-B07-892.895.EX_ . _ 7368_
0.98 a6 300.60 293.2 4 791 808 893 894 FX 73.31
0.97 332.9 29950 291.7 3 792 809 829 FX 97.25
0.97 331.2 298.39 290.2 4 793 810 896 899 FX 72.56
0.97 3295 297.27 288.7 4 794 811 897 898 FX 72.18
0.97 345.7 327.21 317.3 3 795 812 888 FX 105.78
0.97 343.8 325.95 315.8 4 796 813 902 905 FX 78.91
0.97 342.0 32468 313.9 4 797 814 903 904 FX 78.48
0.97 340.1 323.39 312.2 3 798 815 889 FX 104.06
0.96 338.2 322.09 3104 4 799 816 906 909 FX 77.61
0.96 336.3 320.78 308.7 4 800 817 907 908 FX 77.17
0.96 3488 349.36 335.6 3 801 818 890 FX 111.88
0.96 346.7 347.89 333.7 4 802 819 §10 913 FX 83.42
0.96 344.7 346.41 317 4 803 820 911 912 FX 82.93
0.96 3426 344.90 3297 3 804 821 891 FX 109.90
0.95 3405 343.38 327.7 4 805 822 900 815 FX 81.92
0.95 338.4 341.85 3256 4 806 823 901 914 FX 81.41
0.95 316.7 403.15 383.4 3 512 513631 FX 127.79
0.95 314.7 401.28 380.9 4 543 601 672 675 FX 95.22
0.95 3126 399.40 378.4 4 542 600 673 674 FX 94.60
0.95 3108 397.48 375.9 3 541 599 628 FX 125.29
0.94 308.5 395.55 373.3 4 540 598 676 679 FX 93.33
0.94 306.3 393.58 370.8 4 539 597 677 678 FX 92.69
0.94 3138 418.08 393.1 3 538 596 625 FX 131.02
0.94 3114 415.93 390.3 4 537 595 680 683 FX 97.56
0.94 309.1 413.75 387.4 4 536 594 681 682 FX 96.85
0.93 306.8 411.54 384.5 3 535 593 622 FX 128.18
0.93 304.5 409.29 381.6 4 534 582 684 687 FX 95.40
0.93 302.1 407.02 378.7 4 533 591 685 686 FX 54,67
- — 093 3142 43914 407.6 3 532 590 619 FX 135.88
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Fg

0.93
0.92
0.92
0.92
0.92
0.9
0.9
0.91
0.91
0.91
0.90
0.90
0.90
0.89
0.89
0.89
0.89
0.88
0.88
0.88
0.87
0.87
0.87
0.86
0.86
0.85
0.85
0384
0.84
0.83
0.83
0.82
0.82
0.81

0.81

0.80
0.79
0.78
0.77
0.76
0.75
0.74
0.73
0.71
0.69
0.66
0.61

Pz

{kg/m?.

nzg
308.1
306.5
3039
301.2
309.8
306.9
304.0
3011
2981
295.1
259.9
296.7
293.4
290.0
286.6
2831
266.3
2629
269.4
255.8
252.1
262.9
2491
245.1
240.9
2367
2323
2278
231.7
226.7
2215
216.1
210.4
204.5
202.2
195.5
188.5
181.0
173.0
164.4
157.9
147.2
135.1
121.0
103.6
794

Fa
(kg).

438,59
434,01
431.38
428.72
426.00
454.59
451.57
443.51
445.38
442 20
438.96
462.78
459.19

45553

451.79
447.97
44407
563.34
548.19
542.90
537.48
531.91
557.02
545,01
538.65
532.08
525.29
518.27
510.98
536.96
528.556
519.78
510.61
500.97
490.83
502.20
490.2¢
477.56
463.87
44203
432.79
433.95
412.65
388.01
358.39
320.45
264.65

Fz {kg)

404.4
401.0
397.7
394.2
380.8
4159
4121
408.2
404.3
400.3
396.2
416.4
412.0
407.4
402.8
398.0
393.2
488.2
481.9
475.5
468.9
462.1
481.9
469.4
461.8
454.0
446.0
437.7
429.2

438.6
4285
418.0
407 1
395.7
401.4
388.2
3742
359.4
343.5
326.3
321.8
300.0
2754
246.6
211.0
161.7

No. de
nodes

AN EDARLONDEBAALEONDEDEBAL DB ALDNDE AEWEEWDELRWAELEWEAWLSARSS

Nodos

531 589 688 691 FX
530 588 689 690 FX
528587 616 FX
528 586 692 695 FX
527 585 693 694 FX
526 584 613 FX
525 583 696 699 FX
524 582 697 698 FX
523 581 610FX
522 580 701 702 FX
521 579700 703 FX
520 578 607 FX
819577 704 TO7 FX
518 576 705 706 FX
517 573604 FX
516574 709 710 FX
516 573 708 711 FX
45373421422 424 425FX
378 383 403 404 427 429 FX
377 382 402 405 FX
376 381401 406 FX
375 380 400 407 FX
374 379 399 408 FX
10 18 303 335 340 342 343 FX
290 300 328 329 345 347 FX
289 299 327 330 FX
288 298 326 331 FX
287 297 325 332 FX
286 296 324 333 FX
9 17 206 234 235 237 238 FX
211216 226 227 240 242 FX
210215225 228 FX
209 214 224 229 FX
208 213 223 230FX
207 212 222 231 FX
B16 154 172173175176 FX
121 169 160 169 178 180 FX
120 158 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 164 165 FX
7152188899192 FX
26 36 5766 94 96 FX
253558 65 FX
24 345864 FX
23336063 FX
22326162 FX

Fz / #nodos

101.09
100.26
132,556
98.56
97.69
138,65
103.03
102.05
13476
100.06
99.04
138.81
102.99
101.85
134.25
99.51
98.30
69.75
80.32
118.87
117.22
115,53
120.47
67.06
76.97
113.50
111.45
109.42
107.29
64.05
73.10
107.13
104.51
101.77
98.92
57.34
64.70
93.56
89.85
8587
81.58
45.97
50.01
68.85
61.65
52.76
40.43
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Altura
Secelén (m).
1 S0
2 89
3 88
4 87
5 86
6 85
7 84
8 83
9 82
10 81
11 8o
G i
13 78
14 77
15 76
16 75
17 74
18 73
19 72
20 71
21 70
22 69
23 68
24 67
25 66
26 65
27 64
28 63
29 62
30 61
31 60
32 59
33 58
34 57
35 56
36 55
37 54
38 53
39 52
40 51
41 50
42 49
43 48
44 47
45 46
46 45
47 44
48 43
49 42

34

Presiones y Fuerzas sobre las Lineas en direccién X-X.

Frz Fa
1.31 1.3
1.31 1.31
1.31 1.31
1.31 1.3
1.30 1.30
1.30 1.30
1.30 1.30
1.30 1.30
1.30 1.30
1.28 1.29
1.28 1.29
128 —1.29 —
1.29 1.29
1.28 1.28
1.28 1.28
1.28 1.28
1.28 1.28
.28 1.28
1.27 1.27
1.27 1.27
1.27 1.27
1.27 1.27
126 1.26
1.26 1.26
1.26 1.26
1.25 1.25
1.25 1.25
1.25 1.25
1.25 1.25
1.24 1.24
124 1.24
1.24 1.24
1.24 1.24
1.23 1.23
1.23 1.23
1.23 1.23
1.22 1.22
1.22 1.22
1.22 122
1.21 1.21
1.21 1.21
1.21 1.21
1.20 1.20
1.20 1.20
1.20 1.20
1.19 1.19
1.19 1.19
1.19 1.19
1.18 1.18

Vo
{ke/h),

228.07
227.72
227.36
227.01
226.64
226.28
22591
225.54
225.16
224,78
224.39
224.00
223.61
223.24
222.81
222.40
221.99

221.58.

221.15
220.73
220.30
219.86
219.42
218.97
218.51
218.08
217.58
217.12
216.64
216.15
215.66
215.16
214,85
214.14
213.62
213.09
212.55
212.00
211.44
210.88
210.30
209.72
209.12
208.51
207.90
207.27
206.62
205.97
205.30

Ae
{m?).

4z
(kg/m?).

23767 0.0413
236.94 0.0413
236.20 0.0413
23546 0.0413
23471 0.0413
233.95 0.0413
233.18 0.0413
232.42 0.0413
231.64 0.0413
230.86 0.0413
230.07 0.0413

-~ 229.27 - 0.0413

22846 0.0413
227.65 0.0413
226.83 0.0413
226.00 0.0413
22517 0.0413

224.33 _0.0413_

22347 0.0413
222861 0.0413
221.74 0.0413
22086 0.0413
21998 0.0413
219.08 0.0413
21817 0.0413
217.25 0.0413
21632 0.0413
21539 0.0413
21444 0.0413
21348 0.0413
21251 0.0413
21152 0.0413
21053 0.0413
209.52 00413
208.50 0.0413
20746 0.0413
20642 0.0413
205.35 0.0413
20428 0.0413
20318 0.0413
202.08 00413
20085 00413
199.81 0.0413
198.66 0.0413
197.48 0.0413
196.29 0.0413
19507 0.0413
193.84 0.0413
192.58 0.0413

AT
{m3).

0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413 _
0.0413
0.0413
0.0413
0.0413
0.0413

00413

0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413

Solidez

¢

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00__

1.00
1.00
1.00
1.00
1.00

1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

- 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

bVp

1.2
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- -k -
N Wb

Vo
(km/h).

204.62
203.92
203.21
202.49
201.74
200.98
200.20
199.40
198.58
197.74
196.88
195.99
165.07
194.13
193.16
182.16
181.12
180.04
188.93
187.78
186.57
185.32
184.01
182.65
181.21
179.70
178.11
176.42
174.63
172.71
170.65
168.42
165.99
163.31
160.33
156.95
153.05
148.41
142.64
134.87
122.57

9z

{kg/m3).

191.31
190.01
188.68
187.34
185.96
184.56
183.13
181.67
180.18
178.66
17710
175.50
173.87
172.19
170.47
168.71
166.89
165.02
163.09
161.11
159.05
156.92
154.72
152.42
150.04
147.55
144.94
142.21
13933
136.29
133.05
129.60
125.88
121.86
117.45
112.56
107.03
100.64
92.96

83.12

Ae
(m?).

0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413

AT
(m?).

0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413
0.0413

Solidez
b

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

bVp

14.43
14.38
14.33
14.28
14.23
14.18
14,12
14.06
14.01
13.95
13.89
18.35
18.26
18.17
18.07
18.98
18.87
18.77
18.66
18.54
18.42
18.30
18.17
18.04
17.89
17.75
17.59
17.42
17.24
17.05
16.85
16.63
16.39
16.13
15.83
15.50
15.11
14,66
14.09
13.32
12.10

e
]
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no(Hz)  3.60(HVY) s (3600, E v (Hz) 9 _

Valor propuesto
2.00 3.92 _0.019 0.04 0.075 0.98 4.18 0.19
F9 <k97;=). (:ga). Fz (ka) hedos Nodos Fz/ #nodos
0.9484 270.48 11.77 11.16 2 953 955 FX 5.58
0.9473 269.33 11.74 11.12 2 998 1015 FX 5.56
0.9461 268.17 11.70 11.07 2 997 1014 FX 5.53
0.9450 266.99 11.66 11.02 2 850 952 FX 5.51
0.9438 265.81 11.62 10.97 2 984 1013 FX 5.49
0.9426 264.62 11.59 10.92 2 893 1012 FX 5.46
0.9414 263.42 11.55 10.87 2 947 S49 FX 5.44
09402 _ 28221 1151 1082 2 990 1011 FX 5.41
0.9389 260.99 1147 ~ 1077 T2 T — — 9891010FX— — — 539
0.9377 259.77 11.43 10.72 2 944 948 FX 5.36
0.9364 258.53 11.40 10.67 2 975 979 FX 5.34
0.9352 257.28 $1.36 1062 2 974 978 FX 5.3
0.8339 256.03 11.32 10.57 3 752 755 825 FX 3.52
0.9326 25476 11.28 10.52 4 790 807 892 B95 FX 263
0.9313 253.49 1124 T 10746 ~ 4 -791-808-893-884-FX. - _ _282
0.9299 252.20 11,19 10.41 3 792 809 829 FX 347
0.9286 250.91 11.15 10.36 4 793 810 896 899 FX 2.59
0.9272 249.60 1111 10.30 4 794 811 897 898 FX 2.58
0.9258 248.28 11.07 10.25 3 795 812 888 FX 342
0.9244 246.95 11.03 10.19 4 796 813 902 805 FX 2.55
0.9230 24561 10.98 10.14 4 797 814 903 904 FX 2.53
0.9216 24425 10.94 10.08 3 798 815889 FX 336
0.9201 242.89 10.90 16.03 4 799 816 906 909 FX 2.51
0.9187 241.51 10.85 9.97 4 800817 907 908 FX 249
0.9172 240.12 10.81 9.91 3 801 818890 FX 3.30
0.9157 238.72 10.76 9.85 4 802819910913 FX 246
0.9141 237.30 10.71 9.79 4 803820911 H12 FX 245
0.9126 235.87 10.67 9.74 3 804 821891 FX 325
09110 234.42 10.62 9.68 4 805 822 900 918 FX 242
0.9094 232.97 10.57 9.62 4 806 823901 914 FX 240
0.9078 231.49 10.53 §.55 3 512 513631 FX 3.18
0.9061 230.00 10.48 9.49 4 543601672 675FX 2.37
0.9045 228.50 10.43 943 4 542 600673674 FX 2.36
0.5028 226.98 10.38 9.37 3 541599628 FX 312
0.9010 22544 10.33 9.31 4 540 598 676 679 FX 2.33
0.8993 223.88 10.28 9.24 4 539 597 677 678 FX 2.3
0.8975 222.31 10.22 9.18 3 538 596 625 FX 3.06
0.8957 220.72 10.17 9.11 4 537 595680 BB3 FX 2.28
0.8939 219.11 10.12 9.04 4 536 594 681 682 FX 2.26
0.8920 217.49 10.06 898 3 535593 622 FX 2.99
0.8901 215.84 10.01 8.91 4 534 592 684 687 FX 2.23
0.8881 21417 9.95 8.84 4 533 591 685 686 FX 221
0.8862 212.48 9.90 8.77 3 532 590 619 FX 292
0.8842 210.77 9.84 8.70 4 531 589688 691 FX 217
0.8821 209.04 9.78 §.63 4 530 588 689 690 FX 2.16
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Fg

0.8800
0.8779
0.8757
0.8735
0.8712
0.868g9
0.8665
0.8641
0.8616
0.8591
0.8565
0.8538
0.8510
0.8482
0.8453
0.8423
0.8392
0.8361
0.8328
0.8294
0.825¢9
0.8223
0.8185
0.8146
0.8105
0.8062
0.8018
0.7971
0.7922
0.7870
0.7816
0.7758
0.7696
0.7629
0.7558
0.7481
0.7396
0.7303
0.7198
0.7079
0.6941
0.6776
0.6569
0.6287
0.5834

Pz

(kg/m3).

207.28
206.50
203.69
201.86
200.00
198.11
196.20
194.25
192.27
190.26
188.21
186.13
184.01
181.85
175.64
177.38
175.10
172.76
170.36
167.91
165.40
162.83
160.19
157.48
154.69
151.82
148.86
145.80
14263
139.35
135.94
132.38
128.67
12478
120.68
116.34
111.73
106.79
101.45
95.62
89.15
81.83
73.27
62.71
48.05

Fz (kg)

8.56
8.48
B.41
B.33
B.26
8.18
8.10
8.02

7.85
1.77
7.68
7.59
7.51
7.41
7.32
7.23
713
7.03
6.93
6.83
6.72
6.61
6.50
6.38
6.27
6.14
6.02
5.89
5.75
5.61
5.46
5.3
5.15
498
4.80
4.61
4.41
4,19
395
3.68
3.38
3.02
2.59
1.8

No. de
nodos

bbb NDLEELOONLLALLONDEAELAERPON DB WS BAWD DB WHREWDS AW

Nodos

529 587 616 FX
528 586 692 695 FX
527 585 693 694 FX
526 584 613 FX
525 583 696 699 FX
524 582 697 698 FX
523 581 610 FX
522 580 701 702 FX
521 579 700 703 FX
520 578 607 FX
519 577 704 707 FX
518 576 705 706 FX
517 575604 FX
516 574 709 710 FX
515573708 711 FX
45373421 422 424 425 FX
378 383 403 404 427 428 FX
377 382 402 405 FX
376 381 401 406 FX
375 380 400 407 FX
374 379 389 408 FX
10 18 303 339 340 342 343 FX
290 300 328 329 345 347 FX
289 299 327 330 FX
288 298 326 331 FX
287 297 325 332 FX
286 296 324 333 FX
9 17 206 234 235 237 238 FX
211 216 226 227 240 242 FX
210215225228 FX
200 214 224 229 FX
208 213 223 230 FX
207 212 222 231 FX
B16 154 172173175 176 FX
121 159 160 163 178 180 FX
120 158 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 164 165 FX
71521888991 92FX
2636 576694 96 FX
25355865 FX
24 34 5964 FX
23336063 FX
22326182FX

Fz / #ncdes

2.85
2.12
2.10
278
2.06
2.04
2.70
2.00
1.98
2.62
1.94
1.92
253
1.88
1.85
1.05
1.20
1.78
1.76
1.73
1.71
0.96
1.10
1.62
1.60
1.57
1.54
0.86
0.98
1.44
1.40
1.37
1.33
0.74
0.83
1.20
1.156
1.10
1.05
(.56
0.61
084
0.76
0.65
0.50
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ne (HZ) 3.6n,(HV' W) S (3.6} V' E L (Hz) =™ o/
1™ itera
1.33195 261 0.032 0.029 _0.091 0.82 4.15 0.21
Fg wam. G Fa(kg)  ho.de Nodos Fz/#nodos
0.99 283.34 1.77 11.69 2 953 955 FX 5.85
0.99 282.13 11.74 11,64 2 998 1015 FX 5.82
0.99 260.91 11.70 11.59 2 997 1014 FX 5.80
0.99 279.68 11.68 11.54 2 850 952 FX 577
0.99 278.44 11.62 11.49 2 994 1013 FX 5.75
0.99 277.19 11.59 11.44 2 993 1012 FX 5.72
S .. _ 089 27593 11.55 11.39 2 947 849 FX 5.69
0.98 27487 TMHI T 1134 —— -2— —— _._ _ 9901011 FX _ 587
0.98 27339 11.47 11.28 2 989 1010 FX - T 584
0.98 27211 11.43 11.23 2 944 946 FX 5.62
0.98 270.81 11.40 11.18 2 975 879 FX 5.58
0.98 269,51 11.36 11.12 2 974 B7B FX 5.56
0.98 - 268.19 11.32 11.07 3 752 755 825 FX 3.69
0.98 266.87 11.28 11.01 4 - -790-807-892895FX _ _ . _275_
0.98 265.53 11.24 10.96 4 791 808 893 894 FX 2.74
0.97 264.18 11.19 10.90 3 792 809 829 FX 363
0.97 262.83 11.15 10.85 4 793 810 B96 899 FX 271
0.97 261.45 1111 10.79 4 794 811 897 898 FX 2.70
0.97 260.07 11.07 10.73 3 795 812 888 FX 3.58
0.97 258.68 11.03 10.68 4 796 813 902 905 FX 267
097 257.28 10.08 10.62 4 797 814 903 904 FX 2.65
0.97 255.86 10.94 10.56 3 798 815 869 FX 352
0.96 254.43 10.90 10.50 4 799 816 506 909 FX 2.63
0.96 252.99 10.85 10.44 4 800 817 507 908 FX 2.61
0.96 25153 10.81 10.38 3 801 818 850 FX 3.46
0.96 250.06 10.76 10.32 4 802 819 910 913 FX 2.58
0.96 248.57 10.71 10.26 4 803 820 911 912 FX 2.56
0.96 247.08 10.67 10.20 3 804 821 891 FX 3.40
0.95 245.56 10.62 10.14 4 805 822 900 915 FX 253
0.95 24403 10.57 10.07 4 806 823 801 914 FX 2.52
0.95 242.49 10.53 10.01 3 512 513 631 FX 334
095 24093 10.48 9.94 4 543 601 672 875 FX 2.49
0.95 239.35 10.43 9.88 4 542 600 673 674 FX 247
0.95 237.76 10.38 9.91 3 541 599 628 FX 3.27
0.94 236.15 10.33 9.75 4 540 598 676 679 FX 2.44
0.94 23452 10.28 9.68 4 539 597 677 678 FX 2.42
0.54 23287 10.22 9.61 3 538 596 625 FX 3.20
0.54 231.21 10.17 9.54 4 537 595 680 683 FX 2.39
0.54 229.52 10.12 9.47 4 536 504 681 682 FX 2.37
0.93 227.82 10.06 9.40 3 535 593 622 FX 313
0.93 226.09 10.01 9.33 4 534 592 684 687 FX 233
0.93 224.35 9.95 9.26 4 533 591 685 686 FX 2.31
— —— —083—_ _ 22258 __ 990 9.19 3 532 590 619 FX 3.06
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077
0.76
0.75
0.74
073
omn
069
0.56
061

Pz

(kg/m3).

220.78
218.97
217.13
215.26
213.37
211,45
209.50
207.53
205.52
203.48
201.41
199.30
197.15
194.97
192.75
190.48
188.18
185.82
183.42
180.96
178.45
175.89
173.26
170.56
167.80
164.96
162.04
159.03
155.93
152.72
149.41
145.97
142.40
138.67
134.78
130.70
126.41
121.87
117.03
111.86
106.27
100.16
93.3¢9
85.72
76.75
65.69
50.24

Fa
(ka).

9.84
9.78
9.72
9.66
9.60
9.54
9.48
9.41
.35
9.28
9.21
9.14
2.07
9.00
8.92
8.85
8.77
8.69
8.651
B.53
8.44
8.26
8.27
8.17
8.08
7.98
7.88
777

7.55
7.43
7.31
7.18

6.90
6.75
6.59
6.42
6.24
6.04
582
5.57
5.20
4.98
460
412
3.40

Fz (kg)

9.1
9.04
8.96
8.88
8,81
873
8.65
8.57
8.48
B.40
8.31
8.23
8.14
B.05
7.96
7.86
7I7
767
7.57
7.47
7.37
7.26
7.15
7.04
683
6.81
6.69
6.56
6.44
6.30
6.17
6.02
5.88
572
5.56
5.39
5.22
5.03
483
482
439
413
3.85
354
37
27
208

No. de
nodos

PhbbAbBANEAMAEDRDDODNA D ALMLMDNRE AR DE DL R B WE S WS DL EE WS RWS N

Nodos

531 589 688 691 FX
530 588 689 690 FX
529 587 616 FX
528 586 692 695 FX
527 585 693 684 FX
526 584 613 FX
525 583 696 699 FX
524 582 697 €98 FX
523 581 610 FX
522 580 701 702 FX
521 579 700 703 FX
520 578 607 FX
519 577 704 707 FX
518 576 705 706 FX
517 575604 FX
516 574 709 T10 FX
515573708 711 FX
45373 421 422 424 425 FX
378 383 403 404 427 429 FX
377 382 402 405 FX
376 381 401 406 FX
375 380 400 407 FX
374 379399 408 FX
10 18 303 339 340 342 343 FX
280 300 328 329 345 347 FX
289 299 327 330 FX
288 298 326 331 FX
287 297 326 332 FX
286 296 324 333 FX
917 206 234 235 237 238 FX
211 216 226 227 240 242 FX
210215225 228 FX
205 214 224 229 FX
208 213223 230 FX
207 212222 231 FX
816154 172173175176 FX
121159 160 169 178 180 FX
120 156 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 164 165 FX
7152188899192FX
26 36 57 66 94 96 FX
25355865 FX
24 34 5964 FX
23336063 FX
22326162FX

Fz/#nodos

2.28
226
2.99
222
2.20
2.91
2.16
214
2.83
210
2.08
2,74
203
2m
265
1.97
1.94
1.10
1.26
1.87
1.84
181
1.79
1.01
1.15
1.70
167
1.64
1.61
0.90
1.03
1.51
1.47
1.43
1.39
0.77
0.87
1.26
1.21
1.15
110
0.59
064
0.88
0.79
0.68
0.52
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Mo (HzZ)  3.6n,(HVW) S (3.6no}V'y E v (Hz) % ol
2% itera
1.31116 2.57 0.032 0.029 0.091 0.81 4.15 0.21
Fg Con. e Fzlg) ol Nodos Fz/#nodos
0.99 283.34 11.77 11.69 2 953 955 FX 5.85
0.99 28213 11.74 11.64 2 998 1015 FX 5.82
0.99 280.91 11.70 11.59 2 997 1014 FX 5.80
0.99 279.68 11.66 11.54 2 950 952 FX 577
0.99 278.44 11.62 11.49 2 954 1013 FX 5.75
0.99 277.19 11.59 11.44 2 993 1012 FX 5.72
_ 089 27593 11.55 11.39 2 947 949 FX 5.69
098 27467 T 51 T34 - —— 2 _ Q9010M11FX_ 5.67
0.98 273.39 11.47 11.28 2 889 1010 FX T 584 T
0.98 272.11 11.43 11.23 2 944 946 FX 5.62
0.98 270.81 11.40 11.18 2 975 979 FX 5.59
0.98 269.51 11.36 11.12 2 974 978 FX 5.56
0.98 -268.19 11.32 11.07 3 752 755 825 FX 369
0.98 266.87 11.28 11.01 & ~790-807-892.895FX_ _ _ _2.75
0.98 265.53 11.24 10.96 4 791 808 893 BG4 FX 2.74
0.97 264.18 11.19 10.90 3 792 809 829 FX 363
0.97 262.83 1115 10.85 4 793 810 896 899 FX 2.71
0.97 261.46 11.11 10.79 4 754 811 897 898 FX 2.70
0.97 260.07 11.07 10.73 3 795 812 888 FX 358
0.97 258.68 11.03 10.68 4 796 813 902 505 FX 267
0.97 257.28 10.98 10.62 4 797 814 903 004 FX 2.65
0.97 255.85 10.94 10.56 3 798 815 889 FX 352
0.96 254 43 10.80 10.50 4 799 816 906 909 FX 2.63
0.95 252.99 10.85 10.44 4 800 817 907 908 FX 261
0.95 25153 10.81 10.38 3 801818 890 FX 3.46
0.96 250.06 10.76 10.32 4 802 819 910 913 FX 2.58
0.96 24857 10.74 10.26 4 803 820 941 912 FX 2.56
0.96 247.08 1067 10.20 3 804 821891 FX 3.40
0.95 245.56 10.62 10.14 4 805 822 900 945 FX 253
0.95 244 .03 10.57 10.07 4 806 823 901 914 FX 2.52
0.95 242.49 10.53 10.01 3 512513631 FX 334
0.95 240.93 10.48 9.94 4 543 601 672 675 FX 2.49
0.95 239.35 10.43 9.88 4 542 600 673 674 FX 2.47
0.95 237.76 10.38 9.81 3 541 599 628 FX 3.27
0.94 236.15 10.33 9.75 4 540 598 675 679 FX 2.44
0.94 23452 10.28 9.68 4 539 597 677 678 FX 2.42
0.94 232.87 10.22 9.61 3 538 596 625 FX 320
0.94 231.21 1047 9.54 4 537 595 680 683 FX 2.39
0.94 229.52 10.12 9.47 4 536 594 681 682 FX 2.37
0.93 227.82 10.06 9.40 3 535 593 622 FX 313
0.93 226.09 10.01 9.33 4 534 592 684 687 FX 233
0.93 22435 9.95 9.26 4 533 591 685 686 FX 2.31
03— 22258 990 919 3 532 590 619 FX 3.06
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Fg

0.93
0.62
0.92
0.92
092
0.91
0.91

Pz

(kg/m?).

220.78
21897
21713
215.26
213.37
21145
209.50
207.53
205.52
203.48
201.41
189.30
197.15
194.97
192.75
190.48
188.18
185.82
183.42
180.96
178.45
175.89
173.26
170.56
167.80
164.96
162.04
159.03
155.93
152.72
149.41
145.97
142.40
138.67
134.78
130.70
126.41
121.87
117.03
111.86
106.27
100.16
93.39
85.72
76.75
65.69
50.34

Fa
(kg).

9.84
8.78
9.72
9.66
9.60
9.54
9.43
9.41
9.35
9.28
9.21
9.14
9.07
9.00
8.92
8.85
8.77
8.69
B.61
B.53
B.44
8.36
8.27
8.17
8.08
7.98
7.88
777
7.66
7.55
7.43
7.31
7.18
7.04
6.90
6.75
6.59
6.42
6.24
6.04
5.82
557
5.30
4.98
4.60
412
3.40

Fz (kg)

a1
9.04
8.96
8.88
8.81
8.73
8.65
8.57
8.48
8.40
8.3
8.23
8.14
8.05
7.96
7.86
1.77
7.67
7.57
7.47
7.37
7.26
7.15
7.04
6.83
6.81
6.69
6.56
6.44
6.30
6.17
6.02
5.88
5.72
5.56
539
522
5.03
4.83
4.62
4.39
413
3.85
3.54
3.17
2.71
2.08

No. de
nodos

bbb ONAELALMLONLELLAENODNEDERLEDR AR BEABDNE BN DWDEGE DR B WAA

Nodos

531 589 688 691 FX
530 588 689 690 FX
529 587 616 FX
528 586 632 695 FX
527 585 693 694 FX
526 584 613 FX
526 583 696 699 FX
524 582 697 698 FX
523 581 610 FX
522 S80 701 702 FX
521579700 703 FX
520 578 607 FX
519 577 704 707 FX
518 576 705 706 FX
517 575 604 FX
516 574 709 710 FX
515573708 711 FX
45373421 422 424 425FX
378 383 403 404 427 429 FX
377 382 402 405 FX
376 381 401 406 FX
375 380 400 407 FX
374 379 399 408 FX
10 18 303 339 340 342 343 FX
290 300 328 329 345 347 FX
289299 327 330 FX
288 298 326 331 FX
287297 325 332 FX
286 296 324 333 FX
917 206 234 235237 238 FX
211 216 226 227 240 242 FX
210215225228 FX
209214 224 229 FX
208213 223 230 FX
207 212222 231 FX
816154172173 175176 FX
121 159 160 169 178 180 FX
120 158 161 168 FX
119 157 162 167 FX
118 156 163 166 FX
117 155 184 165 FX
7152188898192 FX
26 36 5766 94 96 FX
25365865 FX
24345964 FX
233360B3FX
22328162FX

Fz / #nodos

2.28
2.26
2.99
222
2.20
2.91

2186
214
2.83
2.10
2.08
2.74
2.03
2.01
266
197
1.84
1.10
1.26
1.87
1.84
1.81

1.79
1.01

1.15
1.70
1.67
1.64
1.61

0.0
1.03
1.51

1.47
1.43
1.39
0.77
0.87
1.26
1.1

1.15
1.10
0.59
0.64
0.88
079
0.68
0.52
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Fuerzas sobre las Pardbolas en direccidn X-X.

Antenas Altura Grados Didmetro wind Foroe Conthciam for Typicat Without Radome

Parabolicas (). @ @ @®. Ca Cs Cy AP KR} Gu(M).
1 2952756 270 98425 -0.00003 -0.00088 -0.000336 760856 1.8703 10887

2 2952756 270 98425 -0.00003 -0.00088 -0.000338 76.0856 1.8703  1.0887

3 2052756 90 98425 -D.00003 0.00088 0.000336 760856 1.8703  1.0887

4 1968504 270 98425 -0.00003 -0.00088 -0.000336 76.0856 16657  1.0887

T = 5-— -196:8504 - —90-.— 9.8425_ -0.00003 _ 0.00088_ 0000336 760856 16657  1.0887
6 1968504 270 98425 -0.00003 -0.00088 -0.000336 76.0856 ~ 1.6657 — 1.0887

7 984252 270 98425 -0.00003 -0.00088 -0.000336 760856 1.3665  1.0887

8 984252 90 98425 -0.00003 000088 0000336 760856 13665  1.0887

9 984252 270 98425 -0.00003 -0.00088 -0.000336 760856 1.3685  1.0887
PLATAF1 984252 ~ O  7.3281 000397 0.00000  0.000000 421765 1.3665  1.0887
PLATAF2 1968504 0 61112~ '0,00397 —0:00000— —0:000000— 293323 —1.8657 _ 1.0887_

Va(mih) Fa (b). Fs(b). M (bf). FZ(b). FX (b). FX (kg). FZ (kg). M (kg-m).

98.18 -44.80 -131413  -4938.56 -44.80 -1314.13  -586.09 -20.32 -682.78
98.18 -44.80 -1314.13  4938.56 -44.80 -1314.13  -586.09 -20.32 -682.78
58.18 -44.80 131413 4938.56 -44.80 131413 596.09 -20.32 €82.78

98.18 -39.90 -1170.38  -4398.34 -39.90 -1170.38  -530.88 -18.10 -608.09
98.18 -39.90 1170.38  4358.34 -39.90 1170.38 530.88 -18.10 608.09
98.18 -39.90 -1170.38  4398.34 -39.90 -1170.38  -530.88 -18.10 -608.09
96.18 -32.73 -960.10  -3608.11 -32.73 -960.10 -435.50 -14.85 -498.84
98.18 -32.73 960.10 3608.11 -32.73 960.10 435.50 -14.85 408.84
98.18 -32.73 -860.10  -3608.11 -32.73 -960.10 -435.50 -14.85 -498.84
98.18 2401.01 0.00 0.00 0.00 2401.01 1089.10 0.00 0.00

98.18 2035.53 0.00 0.00 0.00 2035.53 923.32 0.00 0.00




Por convencion del programa STAAD, las direcciones de las Fuerzas y Momentos

serdn los siguientes:

FX /|
Nodos FX (kg). # nodos Nodos FZ (kg). Nodos M

{kg-m).
(kg).

953 FX 596.09 953FZ -20.32 953 MY -682.78

954 FX 596.09 954 FZ -2032 954 MY -682.78

955 FX 596.09 955FZ 2032 955MY 68278

512 FX 530.88 812FZ -18.10 512MY -608.09

513 FX 530.88 513FZ 18.10 513 MY 608.089

514 FX 530.88 5t4FZ -1810 514MY -608.09

4FX 435.50 4FZ -14.85 4 MY -498.84

5FX 435.50 5FZ 14.85 5MY  498.84

8 FX 435.50 6FZ -14.85 BMY 49884
496 497 498 499 500 501 494 460 464 465 466 467 468 458 FX  1089.10 77.79
848 854 B55 856 849 B30 842 543 844 831 FX 92332 9233

El valor obtenido de frecuencia natural en direccién X-X, con las iteraciones
conjuntas de la estructura, lineas y parabolas es:

ng (Hz}

Definitivo

131118

Por lo tanto las fuerzas obtenidas de la segunda iteracion, son las fuerzas de disefio.
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1L 3. 4. Sismo.

Para el sismo se realizé el espectro de diseflo, el cual se hizo de la siguiente

manera:
Clasificacién de la construccidn segin su destino: Grupo A
Clasificacién de la construccidn segun su estructuracidn: Tipo 4
Terreno: Tipo IT
Regidn sismica: Zona A.
Factor de coeficiente sfsmico: Q=2

Para disefiar se necesita considerar el comportamiento inelastico de la estructura,

aunque sea de manera aproximada. Para ello las ordenadas espectrales se reducirin

- - - — — - dividiéndolas entre el factor reductivo Q’ a fin de obtener las fuerzas sismicas reducidas por
ductilidad. El factor reductivo se calcula dé la sigiientemanerar = — -~ - —~ - . - _ _ _

Q'=1+(Q—1)%; si T<T,

Q=Q ; S T>T, T T T T

De ia tabla IT. 2. 6. 1.
a,= 0.04
c=016
T.(s)=03
Te (S) =15
r=0.6667
Fa=15

" Espectro de disefio

a=a, ~z-(c—a‘,)TI ; siT<T,

a

a=c ; st'E<T<T

azci:%} ; st T>T




Espectro de Disciio Continuacion...

T() Q /g T (s) Q wg
0.00 1.00 0.06 310 2.00 0.07
0.05 117 0.08 3.40 2.00 0.07
0.10 1.33 0.09 3.70 2.00 0.07
0.15 1.50 0.10 4.00 2.00 0.06
0.20 1.67 0.1 4.30 2.00 0.06
0.25 1.83 0.1 4.60 2,00 0.06
0.30 2.00 0.12 4.90 2.00 0.05
0.50 2.00 0.12 5.20 - 2.00 0.05
0.70 2.00 012 550 2.00 0.05
0.90 2.00 Q.12 580 2.00 0.05
1.10 2.00 012 5.10 2.00 0.05
1.30 2.00 0.12 .40 2.00 0.05
1.50 2.00 012 6.70 2.00 0.04
1.60 2.00 0.11 7.00 2.00 0.04
1.90 2.00 0.10 7.30 2.00 0.04
2.20 2.00 0.09 7.60 2.00 0.04
2.50 2.00 0.09 7.90 2.00 0.04
2.80 2.00 0.08 8.20 2.00 0.04
Espectro de Disefio
0.14
012 |
0.10
3
&
2 0.08 |
5 006
E R
0.04
0.02 -
0.00 : : : : :
0 1 2 3 4 5 6
Periodo T(s)

Figura [I[. 3. 1. Espectro de diseiio.

Los valores del espectro del disefio fueron introducidos al programa STAAD para
llevar a cabo el analisis de fuerzas.
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« Factores de escalamiento para el andlisis sismico.

Para la obtencién de los factores de escalamiento se debe obtener primero el peso
total de la estructura y el periodo correspondiente al primer modo de vibracién de la esta.

Peso de la estructura 129 843 kg
Peso de las parabolas 1 800 kg
Peso total 131 643 kg

== ~ - ——— Periodo de }a estructura = 0.94545 s

Con el valor del periodo fundamental entramos a la grafica del espectro de disefio
(figura I1I. 3. 1), con la cual obtenemos la siguiente aceleracion:

oo C.a=012

Con este valor y el peso total de la estructura obtenemos ¢l cortante basal:

V=0.12(131643)

vV =15797 kg
Los cortantes obtenidos en la corrida del STAAD som:

Cortante en direccion Z-Z =7 345.36 kg

Cortante en direccion X-X = 7345,08 kg

Los factores de escalamiento son aplicados para cada direccidn del andlisis. La
forma de obtener los factores de escalamiento se llevara a cabo de la siguiente manera:

Factor de escalamiento en Z-Z = ( 15 797 /7 345.36 )

Factor de escalamiento en Z-Z = 2.151

- -
_—

—
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Factor de escalamiento en X-X ={ 15 797 / 7345.08 )

Factor de escalamiento en X-X = 2.151

Para Cimentacién Para Disefio

100% 0% 100% 30%
Factor de escalamiento en Z-Z = 2.151 0.645 1.613 0.484
Factor de escalamiento en X-X = 2.151 0.645 1.613 0.484

Estos factores serdn considerados en las combinaciones de cargas,
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IIL. 4. Estados de carga y combinaciones.

Estados de carga.
1.- Peso propio y peso de pardbolas.
2.- Carga viva
3.- Viento en direccién Z-Z
4.« Viento en direccién X-X

3.z Sismo en direccion de Z-Z

6.- Sismo en direccidn de X-X

K _Combinaciones de carga.
Cimentacién. o
7.-(CM +CV)*|
8- (CM+CV +VZ)*1
9-{CM+ CV -VZ)*1
10.- {CM + CV + VX)*i
11.- (CM + CV - VX)*1
12.- (CM+ CV + 100% SZ + 30% SX)*1
13.- (CM + CV + 100% SZ - 30% SX)*1
14.- (CM + CV - 100% SZ + 30% SX)*1
15.- (CM + CV - 100% SZ - 30% SX)*1
16.- (CM + CV +30% SZ + 100% SX)*1
17.- (CM + CV + 30% SZ - 100% §X)*1
18.- (CM + CV - 30% SZ + 100% SX)*1

T T T ——19=-{CM4CV_= 30% SZ - 100% SX)*1

—_—_—
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Diseflo.

20.- (CM + CV)*|

21.-(CM + CV+VZ)*0.75

22.-(CM + CV -VZ)*0.75

23.- (CM + CV + VX)*0.75

24.-(CM+CV-VX)*0.75

25.-(CM + CV + 100% SZ + 30% SX)*0.75

26.- (CM+ CV + 100% SZ - 30% $X)*0.75

27.- (CM + CV - 100% SZ + 30% SX)*0.75

28.- (CM + CV - 100% SZ - 30% SX)*0.75

29.- (CM + CV + 30% SZ + 100% §X)*0.75

30.- (CM + CV + 30% SZ - 100% SX)*0.75

31.-(CM + CV - 30% SZ + 100% SX)*0.75

32.- (CM + CV - 30% SZ - 100% SX)*0.75
A continuacién se presentan las mismas combinaciones de carga, las cuales a

diferencia de las anteriores, fueron modificadas por los factores de escalamiento en los

factores de carga.

Cimentacion.

7.-(CM + CV)*1

8-(CM+CV +VZy1

9.-(CM +CV - VZ)*1

10.- (CM + CV + VX)*1

11.-{CM + CV - VX)*1

12.-(CM + CV)*1 + (100% SZ * 2.151) + (30% SX * 0.6453)
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13.- (CM + CV)*1 + (100% SZ * 2.151) - (30% SX * 0.6453)
14 (CM + CV)*1 —(100% SZ * 2.151) + (30% SX * 0.6453)

15.- (CM + CV)*1 - (100% SZ * 2.151) — (30% SX * 0.6453)
16.- (CM + CV)*1 + (30% SZ * 0.6453) + (100% SX * 2.151)
17.- (CM + CV)*1 + (30% SZ * 0.6453) — (100% SX * 2.151)
18.- (CM + CV)*1 —(30% SZ * 0.6453) -+ (100% SX * 2.151)

19.- (CM + CV)*1 - (30% SZ * 0.6453) - (100% SX * 2.151)

Diseflo.

20.- (CM + CV)*]
2l-(CM+CV+VZYPO5.
22.- (CM +CV -VZ)*0.75

23.- (CM + CV + VX)*0.75

24.- (CM + CV -VX)*0.75

25.- (CM + CV)*0.75 + (100% SZ * 1.61325) + (30% SX * 0.48397)
26.- (CM + CV)*0.75 + (100% SZ * 1.61325) - (30% SX * 0.48397)
27.- (CM + CVY*0.75 - (100% SZ * 1.61325) + (30% SX * 0.48397)
28.- (CM + CV)*0.75 — (100% SZ * 1.61325) - (30% SX * 0.48397)
29.- (CM + CV)*0.75 + (30% SZ * 0.48397) + (100% SX * 1.61325)
30.- (CM + CV)*0.75 + (30% SZ * 0.48397) ~ (100% SX * 1.61325)
31.- (CM + CV)*0.75 - (30% SZ * 0.48397) + (100% SX * 1.61325)

32.- (CM + CV)*0.75 — (30% SZ * 0.48397) - (100% SX * 1.61325)



II. 5. Modelo matematico.

La estructura esqueletal es analizada por medio del programa STAAD-Pro versién
2001, este programa nos ayuda a realizar un andlisis tridimensional matricial, para la
aplicacién del método de analisis, con este programa se elabora un archivo de entrada de
datos que consiste en los cuatro puntos siguientes:

D)Topologia de la estructura esqueletal (Definicién de coordenadas y elementoes de
incidencia).

2)Propiedades geométricas de los elementos estructurales.
3)Estados y combinaciones de carga.
4)Condiciones de apoyo y restricciones de la estructura esqueletal.

El tipo de andlisis que se utiliza en este programa, consiste esencialmente en lo
siguiente:

El método que lleva a cabo el programa STAAD-Pro, es el método de rigideces en
ires dimensiones. Primero obtiene la matriz de rigideces de cada uno de los elementos
estructurales [k™], para posteriormente ensamblar con cada una de estas, la matriz global de
rigideces [K™].

Una vez obtenidas las fuerzas externas {FJ, se deben introducir en el archivo de
datos, el programa procede a calcular los desplazamientos [d} en cada nudo de la estructura,
es decir, resuelve el sistema matricial siguiente:

[F1={K] [d]

Una vez obtenidos los desplazamientos, el programa procede a calcular las
deformaciones de cada elemento y con estas sus esfuerzos principales, as{ mismo, calcula
los elementos mecénicos (fuerzas axiales, fuerzas cortantes y momentos flexionantes) en
cada uno de los elementos de la estructura.
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IIL. 6. Analisis del modelo matemitico.

E! andlisis del modelo matemdtico se presenta en su totalidad en los apéndices A y
B. El apéndice A contiene los archivos de entrada y salida de datos; en tanto que en el
apéndice B se presentan algunos graficos ilustrativos de la estructura.




IV. Disefio.

Criterios de Disefio Estructural

Toda estructura y cada una de sus partes deberan disefiarse para cumplir con los
requisitos basicos siguientes:

L Tener seguridad adecuada contra la aparicién de todo estado limite de falla
posible ante las combinaciones de acciones mas desfavorables que puedan presentarse
durante su vid esperada.

I No rebasar ningin estado limite de servicio ante combinaciones de acciones
que corresponden a condiciones normales de operacion

Estado limite de falla.

Se considera como estado limite de falla cualquier situacién que corresponda al
agotamiento de la capacidad de carga de la estructura o de cualesquiera de sus
componentes, incluyendo la cimentacién, o al hecho de que ocurran dafios irreversibles que
afecten significativamente la resistencia ante nuevas aplicaciones de carga.

Estado limite de servicio.
Se considerard como estado limite de servicio la ocurrencia de desplazamientos,

agrietamientos vibraciones o dafios que afecten el correcto funcionamiento de la
edificacion, pero que no perjudiquen su capacidad para soportar cargas.

Los estados limite de falla y de servicio se revisaran conforme el avance de este
trabajo.
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Disefio de la estructura

V. 1.
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Figura: IV. 1. 1. Propiedades geométricas de la estructura
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Las propiedades geométricas obtenidas en el disefio de la estructura, son las que se
presentan en la figura (Iv. 1. 1.). En esta figura también se puede observar las propiedades de
las placas que se encuentran entre los Angulos de la celosia.

Figura: IV. 1. 2. Placa entre angulos.

Las propiedades de los largueres (tubo galvanizado) empleados son:

Didmetro exterior = § ext,
Diametro interior = ¢ int.
Area a cortante = Ac

Tubo 18~ cédula 80: ¢ ext.= 457 mm.
$ int.= 410 mm,
Ac = 325 cm?.

Tubo 14” cédula 80: ¢ ext.= 356 mm.
¢ int.=317 mm.

Ac = 201.42 cm?,

Tubo 107 cédula 80 $ ext=273 mm.
¢ int.= 243 mm.
Ac = 1223 cm?
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Tubo 8 cédula 40: {rext.= 219 mm.
¢ int.= 203 mm.
Ac =543 cm?

Calculo de maxima deflexion,

Deflexion permisible:

Aperm =0.006 ( H)
Aperm =0.006 ( 90 m)=0.54 m =34 cm.

Maxima deflexion:

Amax =4879cm.  (Ver apéndice A).

Como: Aperm > Améx entonces, cumple por deformaciones.
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IV. 2. Disefio de la cimentacion.

Revision de Presiones en la Cimentacion

Revision de losa de cimentacion en direcciéon "Z”
De la pdgina 34 de resuitades del STAAD obtenemos: Combinacién de Carga No. 8
CM+CV+Viento en "Z"

Nodo 1 Nodo 2
Tension = -14543]1 ka Compresién = 423104 kg
vz= -]11519 kg Vz= -45055 kg
Mx= -3162 kg-m Mx= 711l kgm
Nodo 3

Tension = -145430 kg
Vz= -11147 kg
Mx= -2806 kgm

Pardmetros
Capacidad admisible del terreno G gam = 16000 kg/m?
Peso volumétrico del concreto Y comerea = 2400 kg /m?
Peso volumétrico del relleno Y reliens = 1600 Kg/m?
Factor de seguridad F.5= L1

Dimensiones Propuestas

B ioss = E] m. B peratte = 1.0 m.
L losa = 13 m. B Columna = 0.7 m

Df = 2.5 m. L cowmma = 0.7 m

T C
N.P.T.
\ o
1.5
2.5
1.0

Fig. Iv. 2. 1. Esquema de Losa de Cimentacidn (Unidades en metros).
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Fuerzas de Disefo

Nodo 1 Nodo 2

Tension = 145431 kg Compresisn = 423104 kg

MX e = 29089 kg-m Mx u = 133264 kg-m
Nodo 3

Tension = 145430 kg
MX o = 28405 kg-m

Momento de Volteo

T T NodoZ2 - ---

Nodas 1y 3 o
Maiyaz M,z
N.P.T,\

1 )

217

-
4

10.83

Nodo 3—-—**%‘”"[:'
Nodo 2 . D 13 m.

Nodo 1 \}

r\“"'-—g[j

AJIL

I
I~ 13 m.

o
/]

———

N Fig. Iv. 2. 2 Esgiaeima de Losa-en.Planta.y. Elevacién (Unidades en metros).
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Suma de momentos respecto de "A"

Mt= 25568! kg-m
Mv = (MtXF.S.)

Mv= 281249 kg-m

Esfuerzo ejercido

Tension Nudo I = 145431 kg
Compresion Nudo 2 = 423104 kg
Tension Nudo 3 = 145430 kg
Area de dados = 147 m?

Volumen de dados = 2.646 m?

Area de losa = 169 m?
Volumen losa = 169 m?

Volumen de concreto = 171.646 m?

Peso de losa y dados = 411950.4 kg

Area de relleno = 167.53 m?
Volumen del relfeno = 251.295 m?

Peso del rellenc = 402072 kg

Fuerza Resuftante

P

946265 kg

P row = (PXF.5.}

P roar = 1040892 kg
Cdiculo de la excentricidad
My
8=
P Total
e= 0.27 m
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8/3= 4.33  m.

B/6= 217 m

Si e=0 o':‘pr;"“f. ".(])

Si e<% é a>% a=[&°'—‘i]zlt(%ﬂ ..(2}

Si e=B/ 6 a=Bf ‘,:2["’&] (3

e —- =3 ro

R 7 A = e — - .
Si e>/6 c 3L(B-—2e) SRR ET I ) S

Se empleard la ecuacion que conforme a los pardmetros calculados sea la indicada

[ — 6927 kg / m? < G aamisipe = 16000 kg / m?
T min = 539] kg/mz < T admisible = 16000 kg/mz

Por lo tanto se acepta.

Disefio de Losa de Cimentacion
Esfuerzo empleado para el disefio: Esfo

ESfo = © max - €5F ratieno

Esfo = 4527 kg/m?

AR

. \Wun 4527 kg/m
-—
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"L" para lg seccion mds critica: 648 m

Fig. IV. 2. 3. Esquema de la losa vista en planta

2
Mu = W_“(i’;)_ : Vi =Wu(L)
Mu= 95136 kgm Vu= 29353 kg
Constantes de cdiculo:
Resistencia del concreto a compresion a los 28 dias: f'c = 350 Kg/cm?
Esfuerzo de fluencia del acero de refuerzo: fr= 4200 Kg/em?
ffc=08f'c ffes 280 Kg/cm?*
f'c=[1.05-(f *¢/1250})f *¢c) fle= 231.28  Ka/em*  Sif*c > 250 kg/cm*
f'=0.85f* flc= 238 Kg/em? Si f*c < 250 kg/cm?
Definitivo flc = 231.28 Kg/cm?
Porcentaje balanceado de acero para losas de concreto: pb
" 4
ph=7c_4800 pb = 0.0259
B fr+6000
P mae = 0.75 pb P mix = 0.0794
m.”-_-O'LH_ NS¢ P min = 0.003]
y
Se propondrd p= 0.0045 de porcentaje para calculo

_phy
f'e
g = 0.0541

q
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Revision del peralte por flexion.

df = Mu
Fp f"cbg(1-0.5q)
df= 9317 cm.
Peralte total propuesto h= 100 cm.
Recubrimiento libre r= 5 cm.
Peralite efectivo dp = 95 cm.
Como: dp = 85 cm, > df= 8317 cm.

= =—==———entdnces el peralte propuesto es correcto. (ok).

Revisién por cortante como viga ancha.
Vud = (L — d)Wu

Vud = 25052 kg

Capacidad del concreto para tomar cortante.

Sip< 0.0] Vo =Fpbd(02430p)./f *c
Ver = 42643 kg

Sipz 001 Vg =05 F, w\[fe

VCR = 63586 kg

Debido al porcentaje de acero propuesto se toma:
Ve = 42643 kg
Como el peralte es mayor de 70 cm, se reducird en 30% la capacidad del cortante.
Definitivo Ve = 29850 kg

Como: Ver > Vud enténces el peralte es correcto. (ok).



Revisign por penetracion.

Cl= 70 cm.
2= 70 cm.
dp = a5 cm.

Cl+dp = 165 cm.
Co+dp = i65 cm.

1
=1~ _
1+0.67-,(C1+dp)/(C2 + dp)

a= 0401198

Momento que toma la losa:
a Mx= 534653252 kg-cm

Vrowm = P - [(Cl+dpl(C2+dpXEsf )]
View = 682119 kg

Ac = 2{(CT1+dp)+(C2+dp)iidp)
Ac = 62700 cm?

Jom dp(Cl+ dpY R (C1+ dp)dp? L dlc2+ dpXC1 +dp)
6 6 2

Jc= 711253125 + 23577813 + 213375938

4

fe= 308079063 cm

Sustituyendo valores en la férmula de la escuadria.

Vqur"“" +aﬁf£x C .
Ae Je

VU i = 1231 Kg/em?
Vi min = 9.45  Ka/em?

El esfuerzo cortante gue resiste ef concreto por penetracion es:

Ver =Fp/f*c Ver= 1339  Kg/em?
Como Ver > Vu ;. rio existe penetracion de la columna en la losa

de cimentacion.

Por lo tanto se aceptan las dimensiones propuestas para la cimentacion.
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Acero de refuerzo por flexion:
As=p bd As = 42.85 cm?

Separacion de varillas para la losa en su cara inferior.

Varilla que se utilizard i " Barra del No. 8
ass= 5.07 cm?

No. de barras: !

100 a
5= l s= 1182 cm
As
Utilizar paquetes de: I barras e -
Con varillas de: I " a cada 12 cm.

Acero requerido-por-Cambios_Valumétricos.
Separacion de varillas para la losa en su cara superior.

660 x,

= 1 dgr = 7.86 cmi/c
T B (q +100) 7 "

Por ser un elemento que estd en contacto con el terreno, el drea serd
aumentada en un 50%

dsr = 11.79 cm?/cm

114

Varifla que se utilizard /2 - Barra del No. 4
ass= 1.27 cm?
.o as s= 1075 cm < 50 cm por norma
a
sr
Utilizar barras de; /2 " a cada 10.00 cm.
-
-



Disefio de Dados o Columnas.

Disefio de Columna (Nodo 2}

"]

Fig. IV. 2. 4. Losa vista en planta
Acero de refuerzo por flexocompresion:
Constantes de cdlculo:

Resistencia del concreto a compresion a los 28 dias: f'c =

Esfuerzo de fluencia del acero de refuerzo: fr=
ffc=08f' frc= 280
frc=[1.05-(f *c/12500(f *c) fc= 231.28
flc=085f* fl'c= 238
Definitivo fle= 231.28

Seccién de la columna.

350
4200
Kg/cm?
Kg/cm?
Ka/em?

Kg/cm?

T e————

b

Kg/cm?
Kg/cm?

Si frc > 250 kg/cm?

Si f*c 5 250 kg/cm?

Fig. IV. 2. 5. Columna vista en pianta

h= 70 cm
b= 70 cm d
r= 5 cm
d= 65 cm
r
e=Mu/Pu e= 0.31 m,
e/h= 045
d/h= 093
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ke tu
F, bh f'c

_ Mu
F, bk f'c

K= 0.5!

R= 023

Con los valores calculados entramos a diagrdmas de interacién, para obtener “q"

q=0.38

Sustituyendo en:

fre

p=qg— p=0.02093

Sy

I T o
Puin === 000476 < 0.020925 S P =006 ———= -~ __
b
Disefic del acero longitudinal de la columna.
p= 0.02093
As = p bh As= 10253 cm?
Varilla que se utilizard I 3/8 " Barra del No. 11
Area de la barra: as = 958 om?
No. de Varitlas =25 No. de Varillas = 10.70 12
as

Utilizar 12 varillasde 1 3/8 "

Revision por Cortante

Si p<0.01y Pu < 0.7fCAg+2000As Vo = [Fobd(0.2+30p)/7 *c ][1 +0.007 [?ﬂ
. g

Sipz0.01yPux0.7{"cAg+2000As

Vep =0.5Fbd [ *c [1 +0.007 (gﬁ]]
g



As = 102.53 cm? Ag = 4900 cm?

Pu= 465414 kg ; 0.7fcAg+2000As = 1165468 kg
Sip< 0.0l yPu<0.7f"cAg+2000As Ve = 83939.64 kg
Sip 2001 yPus07fcAg+2000As Ver = 50702.88 kg
De los pardmetros anteriores se obtiene que
el cortante gue resiste el concreto es: Ver= 50703 kg
Diserio del acero transversal (estribos) para la columna.

Los estribos serdn de: 38 - Estribos del No.
Separacion de estribos.
3z
La menor separacién de:
.- =§%¢b s= 4581 «¢m
2.- 5 =48 diametros del estribo. s§s= 4572 cm
3. 5=bcyumm /2 s= 3500 em
4.- Por cortante s= M §= 27242 m
Vz —Veq
S;= 35 cm
5
La menor separacion de:
I.- 53254, s= 2290 cm
N
2- s=20cm. s= 2000 cm
3 5=Vcoumma /4 5= 17.50 cm
4.- FPor cortante 5= M_d s= 27242 com
Vz-V.,
5= 17 cm

17




Hc

La mayor separacién de:

1.- s=Dim mayor{(C; 6C; ) s=  70.00 cm
2- s=Hywe /'6 s= 3000 cm
3. s=60cm. s= 6000 cm

He= 70 cm

Columna
T eEem e — e EstribOS_ ———— 4 | |
VT e
Refuerzo
Hy T N
Libre f Longitudinal
s, ::::':::::':F' 1" -ﬁ!:— , L
Losa I J

{ [
f |

Fig. I¥. 2, 6. Representacién de la separacion de estribos

El cortante que resiste el acero es:

Vg = M Vo = 8893 kg
§ 5
Cortante que actia en la columna: Vz= 49560 kg

El cotante total que resiste el elemento es:
VeaVem + Vg Vp= 59596 kg
Como Ve > V2, entonces no hay problemas por cortante.

Por lo tanto se aceptan las dimensiones propuestas para la columna (dados).




Revision de Columnas (Nodos 1 y 3)

Fig. Iv. 2. 7. Losa vista en planta

Acero de refuerzo por flexotension:

Constantes de cdiculo:

Resistencia del concreto a compresion a los 28 dias: f 'c = 350
Esfuerzo de fluencia del acero de refuerzo:

ffce=08fc

fc={1.05-(f *c/1250))(f *c)

f'c=085f"*
Definitive
Seccion de la columna,
o= 70 cm
b= 70 cm
r= 5 cm
d= 65 cm
e =Mu/Pu e =
e/ h= 029
K= Pu
Fobh e
Fabh® fle

fy 4200

[]

ffc= 280 Kg/cm?

fle= 231.28 Ka/cm?

fre=

238 Kg/cm?

fle= 231.28 Kg/cm?

r

Tk
ke

|

el

Fig. V. 2. 8. Columna vista en planta

020 m.
K=10.18
R= 005

d/h= 093

Kg/cm?
Kg/cem?

Si f*c > 250 kg/cm?

Si f*c = 250 kg/cm?

Con los valores calculados entramos a diagrdmas de interacion, para obtener “q"

q=03
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Sustituyendo en:

Revision por Cortante

Si p<0.01 y Pu < 0.7f*cAg+2000As

Sipz0.01yPusQ7fcAg+2000As

As = 80.95 cm® Ag =

Pu = 155974 kg ;

Sip<0.01 yPu 2 0.7f*cAg+2000As

Sip z0.001yPu < 0.7f*cAg+2000As

De los pardmetros anteriores se obtiene gue
el cortante que resiste el concreto es:

4900

0.7f*cAg+2000As =

cm?

p=gl-C 0.01652
=g— p= 0.
g
20
Pom =——= 000476 9 0.01652 g P mix = 0.06
¥ig
Disefic del acero longitudinal de la columna.
p=0.01652
As = p bh As= 8095 cm?
7 T Varillaque-se wtilizard.— 1 _3/8_ " _ Barra del No. 1
Area de ia barra: as = 958 cm?
, As .
No. de Varillas = . No. de varillas = 8.45 10
S Sl
Utilizar 10 varilfas de I 3/8 "

Vi =0.5Fpbd [ *e [1 ~0.03 (%J]

1122296

Vep = 747.1813 kg

Ver = 626.3255 kg

Ver =

626

kg

Vor = |[Febd(0.2+30p) /__f*c][uo,o:; [?ﬂ
g

ton



Disefio dei acero transversal (estribos) para la columna.
Los estribos serdn de: 3/8 ° . Estribos del No. 3
Separacion de estribos.

Sz

La menor separacion de:

].- 5=%9-¢b s= 4581 cm
2.- § =48 diametros del estribo. s= 4572 cm
3- s=bioumm /2 s= 3500 cm
4.- Por cortante 5= Fravfyd s= 2584 m
Vz-V,
S;= 25 cm
5
La menor separacion de:
7.- s=425 4 s= 2290 cm
N
2- s=20cm. s= 2000 cm
3- s=booumma /4 5= 1750 cm
4.- Por cortante 5= M 5= 2584 «cm
Vz=Vq
5= 17 cm
Hc
La mayor separacion de:
l.- s=Dim mayor(C, 6C;) s= 7000 cm
2 S=Hype /' 6 s= 3000 cm
3.- s=60cm. s= 6000 cm
Hec = 70 cm
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e Columna

Estribos —— L | |
v |25
H Refuerzo
ibre f Longitudinal
LY Sha—— I
Hc
Losa | ‘
[
Fig. IV. 2..9. Representacion de. Ia‘:egm_rggiég de estribos
El cortante que resiste ef acero es:
Fp Av fy d
L Ve  Ve= 12450 kg
, Cortante que actua en la columna: Vz= 12670 kg
El cotante total que resiste el elemento es:
VR = Va + VSR VR = 13076 kg

Como Vg > Vz, entdnces no hay problemas por cortante.

Por lo tanto se aceptan las dimensiones propuestas para la columna (dados).




Revision de Presiones en la Cimentacion

Revision de losa de cimentacién en direccion "Z"
De la pdgina 34 de resultados de! STAAD obtenemos: Combinacion de Carga No. 9
CM+CV - Vientoen "Z"

Nodo ! ’ Nodo 2
Compresion = 233589 kg Tensign = -334937 kg
Vz= 16007 kg Vz= 36078 kg
Mx = 1723 kg-m Mx=  -4390 kg-m
Nodo 3

Compresion = 233590 kg
Vz= 15635 kg
Mx= 1416 kgm

Pardmetros
Capacidad admisible del terreno G aam = 16000 kg/m?
Peso volumétrico del concreto Y concres = 2400 kg / m?
Pesc volumétrico del relleno Y rellens = 1600 Kg/m?
Factor de seguridad FS5.= 1.1

Dimensiones Propuestas

B o = 13 m. B perare = 1.0 m.
Loosa = 13 m. B coumna = 0.7 m

Of = 2.5 m. L cowmna = 0.7 m

T C
N.P.T.
\ " 0.3
1.5
2.5
1.0

Fig. IV. 2. 10. Losa en elevacion (Unldades en metros).
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Fuerzas de Diseno

Nodo 1 Nodo 2
Compresion = 233589 kg Tension = 334937 kg
Mx o = 43046 kg-m MX o = 105408 kg-m
Nodo 3

Compresion = 233590 kg
Mx o = 42363 kg-m

Momento de Volteo

[ N
r 10.83 i
7‘\—
Nodo 3——>[]
Nodo 2 — D 13 m
Nodo | ——__|
\D
AN
L ~)
I~ 13 m 1

Fig. V. 2. 11. Losa en planta y elevacién (Unidades en metros).

e Fa M2l

—_—
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Suma de momentos respecto de "A

Mt= 141365 kgm

Mv = (Mt(F.5.}

My =

155502 kg-m

Esfuerzo efercido

Compresion Nudo | = 233589 kg
Tension Nudo 2 = 334937 kg
Compresion Nuda 3 = 233590 kg
Area de dados = 1.47 m?
Volumen de dados =  2.646 m?*
Area de losa = 169 m*?
Volumen losa = 169 m!
Volumen de concreto = 171.646 m?

Peso de losa y dados = 4171950.4 kg

Area de relleno = 167.53

Volumen del relfeno = 251.295 m?®

Peso del relleno = 402072

Fuerza Resultante

p
P Total

P Tetal

Cdlculo de la excentricidad

= 946265
= (PXF.S.)

= 1040892

kg

kg
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B/3= 433 m

B/6= 217 m

Si e=0 a--_—PM" (1)
ALaw

si e<Bf 6 a>B4 a:(%ﬁ)[u[%ﬂ (2)
Losa

Si ¢=28 =B _ o Lromat (3
i e é 6 a A o 2[A ]

o W.Sif:ei?-_ﬂ/;'_’ P =S . ) B

Se empleard la ecuacién que conferme a los pardmetros calculados sea la indicada

G mix = 6584 kg / m? < T admisible = 16000 kg/m?
T pin T 5734 kg/mz < G odmisible = 16000 kg /mz

Por lo tanto se acepta.

Disefio de Losa de Cimentacion

Esfuerzo empleado para el diserio: Esfp

Esfo = O max - €5f repienc

Esfp = 4184 kg/m?

.

ALY
e

\—Wu= 4184 kg /m



"L" para la seccion mds critica: 6.48 m

Fig. IV. 2. 12. Losa vista en planta

Mu = @;—)i ; Vu=Wu(L)
Mu= 87938 kgm ; Vu= 27126
Constantes de cdlculo:
Resistencia del concreto a compresion a los 28 dias: f'c = 350
Esfuerzo de fluencia del acero de refuerzo: fr= 4200
ffc=08f'c fre= 280 Ka/cm?
Frc=[1.05-(f *c/1250)Kf *c} f'c= 231.28  Kg/em?
frc=0.85f% fc= 238 Kg/em?
Definitive fle= 231.28 Kg/cm?
Porcentaje balanceado de acero para losas de concreto: pb

pszE_ﬂ pb = 0.0259
fv fy+6000
P max =0.75 pb P max = 0.0194
L P min = 0.0031
g

Se propondrd p= 0.0045

b4

q= p,

f'e

g= 0.054!

Kg/em?
Kg/cm?

Si fc > 250 kg/cm?

Si ftc < 250 kg/cm*

de porcentaje para cdlcuio
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Revision del peralte por flexidn.

_ Mu
VF, f"cbq(1-05q)

af

df= 89.57 cm.

Peralte total propuesto h= 100 cm,
Recubrimiento libre r= 5 cm.
Peralte efectivo dp= a5 cm.

Como: dp = a5 cm, > df= 89.57 cm.

=== =—enténces el peralte propuesto es correcto. (ok}.

Revisién por cortante como viga ancha.

Vud = (L — d)Wu

Vud= 23152 kg

Capacidad del concreto para tomar cortante.

Sip< 0.00 Vo =Fp bd(02+300)/f*¢
Ve = 42643 kg
Sip=2 0.01 vaz =05 FRh:L/f*c

VCR = 63586 kg'

Debido al porcentaje de acero propuesto se toma:
Ve = 42643 kg
Como el peralte es mayor de 70 cm, se reducird en 30% la capacidad del cortante:
Definitivo Vg = 29850 kg

Como; Ver >  Vud entdnces el peralte es correcto. (ok).

——
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Revision por penetracion.

Cl = 70 cm.
C2= 70 cm.
dp = 95 cm.
Cl+dp = 165 cm.

C2+dp = 165 cm.

1
=1-
1+0.67.J(C1+dp)/(C2 +dp)

a= 0401198

Momento que toma la losa:
aMx= 4228941.95 kg-cm

Vrow = P - [(C1+dp)(C2+dpXEsfp )]
Vst = 594887 kg

Ac = 2[(C1+dp}+(C2+dp)idp}
Ac = 62700 cm?

Je= dp(C1+ dpy . (C1+ dp)dp’ + dp(C2+dp)Cl + dp)
6 6 2

Jc= 711253125 + 23577813 + 213375938 .

Jc= 308079063 cm?

Sustituyendo valores en la formula de la escuadria.

Vu:VT"""’ +aﬂ4x Ce

Ae Je

VU s, = 10.62 Kg/cm?
VU pin, = 8.36 Kg/cm*

El esfuerzo cortante que resiste el concreto por penetracion es:
Ver=Fp|f*c Ver= 1339 Kg/cm?

Como Ver > VU g no existe penetracion de la columna en la losa
de cimentacion.

Por lo tanto se aceptan las dimensiones propuestas para la cimentacion.
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Acero de refuerzo por flexion:

As = p bd As = 42.85 cm?

Separacién de varillas para la losa en su cara inferior.

Varilla que se utilizard ) " Barra del No. 8
ass= 5.07 cm?

No. de barras: I

100 a
s = o as §= 11.82 cm
As
Utitizar paquetes de: | bamas T T T — - - -
Con varillas de: { “ a cada 12 em.

Acerareguerido-por-Cambios Volumétricos

Separacion de varillas para la losa en su cara superior.

660 x,

a =——1 dsr = 7.86 cm?/em
ST (x +100)

Por ser un elemento que estd en contacto con el terreno, el drea serd
aumentada en un 50%

dsr= 11.79 om*cm
Varilla que se utilizard 12 " Barra del No. 4
ass= 1.27 cm?
s [0 as 5= 1075 cm < 50 cm por norma
A
Utilizar barras de: 172 " a cada 10 cm.
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Diseno de Dados o Columnas.

Disefio de Columna (Nodo 2)

o]

Fig. IV. 2. 13. Losa vista ernt planta

Acero de refuerzo por flexocompresién:
Constantes de cdlculo:

Resistencia del concreto a compresion a los 28 dias: f'c =

Esfuerzo de fluencia del acero de refuerzo: fy =
fc=08Ffc ffc= 280
flc=[1.05-(f *c/1250)Kf *c) fle= 231.28
flc=0.85f"* frc= 238
Definitivo flc= 231.28

Seccion de la columna.

350
4200

Kg/cm?

Kg/cm?

Kg/em?® =

Kag/cm?

The—

b

Kg/cm?
Kg/cm?

Si f*c > 250 kg/cm?

Si f*c < 250 kg/cm?

Fig. Iv, 2. 14. Columna vista en planta

h= 70 cm
b= 70 cm d
r= 5 cm
d= 65 cm
r
e=Mu/Fu e= 618 m
e/ h= 026
d/h= 0293
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Pu

K=—td__ K=o
F,bh fc 28

R=_ Ms R=0.07
F, bk f'c

Con los valores calculados entramos a diagrdmas de interacién, para obtener "q"

g=10

Sustituyendo en:

fl'lc
p=gi— p = 0.00000
.

Puin=—= 0.00476 < 0.004762 <

Disedio del acero longitudinal de la columna.

P max = 0.06

p=0.00476

As = p bh As= 2333 cm?

Varilla que se utilizard 1 3/8

Area de la barra: as = 958 om?
, As ,
No. de Varillas =— ; No. de varillas = 2.44
as
Utilizar 4 varillas de 1 38 °

Revision por Cortante

Sip<0.01 y Pu S 0.7%cAg+2000As Vi =[Fobd(0.24300)F* c]|:l + 0.007(

Sipz007yPus0.7fcAg+2000As

Barra del No.

11

Ve =0.5Fbd ([ "¢ [l +0.007 [

%)



As = 23.33 cm?

Pu= 256948 kg ;

Sip<0.01 vy Pu < 0.7fcAg+2000As

Sip 2001 yPu<0.7fcAg+2000As

Ag =

De los pardmetros anteriores se obtiene que

el cortante que resiste el concreto es:

Disefio del acero transversal (estribos) para la columna.

Los estribos serdn de: 38 "

Separacion de estribos.

52

La menor separacién de:

.- s=294p

N

2.- 5 =48 diametros del estribo.

3 5= coumna /2

4.- Por cortante

5

La menor separdcion de:

425

I.- =
=T

b

2.- §=20cm.
3.- s="Pcoumna /4

4.- Por cortante 5

.s—F" Av fyd
V-V

_Fp Av fyd
Vz—V,

0.7f*cAg+2000As =

4900 cm?

1007067 kg
Ve = 22600.94 kg
Ver = 41633.31 kg
VCR = 22601 kg

Estribos del No.
s= 4581 cm
s= 4572 c¢m
s= 3500 cm
s§s= -62.33 cm
S;= 35 cm
s= 2290 cm
s= 2000 c¢m
s= 17.50 om
s= -62.33 om
S = 17 cm
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He

La mayor separacion de:

l- s=Dim mayor(C, 6C; ) s= 7000 cm
2. $=Hype /6 s= 3000 cm
3- s=60cm. s= 6000 cm

He = 70 cm

— Columna

e s W ot S | N
7 SR TR
: Refuerzo
H:
ibre /_ Longitudinal
L S iy a - ch S oo _
Losa L I J
| I
Fig. IV. 2. 15. Esquema representativo de la separacién de estribos
El cortante que resiste el acero es:
v, =fedvyd Ve = 8893 kg
s
Cortante que actua en la columna: Vz= 17608 kg
El cotante total que resiste el elemento es:
Ve=Veg + Vs Vo= 31494 kg

Como Ve > Vz, entdénces no hay problemas por cortante.

Por lo

tanto se aceptan las dimensiones propuestas para la columna (dados).
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Revision de Columnas (Nodos 1 y 3)

Fig. Iv. 2. 16. Losa vista en planta

Acero de refuerzo por flexotension:

Constantes de cdlculo:

Resistencia del concreto a compresion a los 28 dias: f 'c = 350
Esfuerzo de fluencia del acero de refuerzo:

ffc=08f%
fre=1{[1.05-(f *c/1250)Kf *c}

f'e=0.85f*
Definitivo
Seccion de la columna.
he= 70 cm
b= 70 cm
r= 5 cm
d= 65 cm
e=Mu/Fu e=
e/h= 045
K= Pu
Fobh fic
R= __M;‘_
F,bh® f'c

4

fr= 4200

frc= 280 Kg/em?

flc= 231.28 Kg/cm?

fe= 238 Ka/cm?

fl'ce= 231.28 Kag/em?

T

£ |
C|

b

Fig, lv. 2. 17. Columna vista en planta

0.31 m.
K= 0.4]
R=0.18

d/h= 093

Kag/cm?
Kg/cm?

Sif*c » 250 ka/cm?

Si frc < 250 kg/cm?

Con los valores calculados entramos a diagrdmas de interacion, para obtener "q"

q=079
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Sustituyendo en:

f‘!lc
p=q— p= 0.04350
Nig
20
Prtn = 5 = 0.00476 < 0.043503 < P mix = 0.06
Disefic del acero longitudinal de la columna.
p=0.04350
As = p bh As= 21316 cm?
- - —=— -Varilla.que se wiilizard _ ) i _3/8 * Barra del No. 1
Area de la barra: das = 958 cm? T

No. de Varillas =£f ; No. de Varillas = 22.25 24

Utilizar 24 varillasde 1 3/8 "

Revision por Cortante

S5ip<0.0lyPuc<0.7fcAg+20004s

Vew = [Febd(0.2+300)/ ¢ ]{‘ -0.03 (i_zj] -

P
Vw =0.5F,bd [f*c [1-0.03(14;]]

Sip 2001 yPu<0.7fcAg+2000As

As= 21316 m* Ag= 4900

kg ;

cm?
Pu = 368431

0.7f*cAg+2000As = 1386726 ton

Si p<0.01 yPu < 0.7f"cAg+2000As

Ver = -48568.8 kg
Sipz 0.0 yPu<0.7fcAg+2000As

Vcn-’-" -38241.6 kg

De los pardmetros anteriores se obtiene que
ef cortante que resiste ef concreto es: Vieg = 0 kg

_—
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Disefio del acerc transversal (estribos) para la columna.
Los estribos serdn de: 3/8 " Estribos del No. 3
Separacién de estribos.

52

La menor separacion de:

850
. S=—F=¢b =
I \/ﬁ s 45.81 cm
2.- s =48 diametros del estribo. s= 4572 cm
3-' 5= bCoJumna /2 §= 35.00 cm
4.- Por cortante 5= M 5= 7.84 cm
Vz—V,
S, = 7 cm
5
La menor separacion de:
I s=422 5 s= 2290 cm
Jfy
2. s=20cm. s= 2000 cm
3.- S=bcgmmm /4 s = 17.50 cm
4.- Por cortante s= M $= 7.84 cm
Vz—Vep
5= 7 cm
Hc
La mayor separacion de:
1.- s=Dim mayor(C, 6C;) s= 7000 cm
2 S=Hype /6 s= 3000 cm
3- s=60cm. 5= 6000 cm
Hc = 70 cm
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Estribos

Losa

Columna

Libra

Refuerzo

/— Longitudinal

Fig. V. 2. 18. E;quema representativo de la separacién de estribos

£l cortante que resiste el acero es:

v,

_F Avfrd

S - Ve = 44464 kg

Cortante que actua en la columna: Vz= 39686 kg

El cotante total gue resiste el elemento es:

Va=Ve + Vg

Coma

VCR

>

vz,

Ve= 44464 kg

entdnces no hay problemas por cortante.

Por lo tanto se aceptan las dimensiones propuestas para la columna (dados).
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Revision de Flechas

Datos:
fe= 350 kg /cm? p'= 0.00451
b= 100 cm w= 4527 kg /cm
h= 100 cm
Seccion mds critica: 1= 648.36 cm
648.36

Ec=14000./1"c Ec= 261916 kg /cm?
3
_br 1= 8333333 cm’
12
Ai= wit Ai = 0.46 cm
8Ec]
= 2 Af Ad = 0.75 cm
1+50p'
Ao = Ai+ Ad AroraL = 1.2 crm

Desplazamiento mdximo permitido.

i =524i0+o,5 [ Awix = 5.9 cm 1

Como: Amix >> Arorae  entonces el dimensionamiento es correcto.
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| 70cm. £5TRIBOS
a—o‘ 3 (3/87) © Tem

r .I 70cm.
: )
-B_...‘l,.._l_l_l’\
24 VARILLAS
#1101 3/87)
COLUMMNA
PLANTA
o \
S2=7cm, _T‘j-——q
S1=7cm Hec=70cm.
f

PLANTILLA DE CORCRETQ
COM f'c = 100 kg/em®

ELEVACION

ARMADO DE COLUMNAS A ESCALA

Fig TV, 2. 22. Armado de Columnas.
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V. Instalacion de la estructura.

Y. 1. Tolerancias en el montaje.

El montaje debe efectuarse con equipo apropiado, que ofrezca la mayor seguridad
posible. Durante la carga, transporte y descarga del material, y durante el montaje, se
adoptaran las precauciones necesatias para no producir deformaciones ni esfuerzos
excesivos. Si a pesar de ello algunas de las piezas se maltratan y deforman, deben ser
enderezadas o repuestas, segin el caso, antes de montarlas.

Plomada: La distancia horizontal medida entre el punto inferior de la vertical en
cuestién y un punto cualquiera en la misma horizontal, no excedera del 0.25 % de la
distancia vertical tomada entre dos elevaciones.

Torsion: La torsién (rotacion angular en el plano horizontal) entre dos puntos de
elevacién no excedera de 0.5 en una altura de 3 m (10 pies), por otro lado, la torsi6n total
en la estructura no deberd exceder de 5°.

Figura: V. 1. 1. Montaje de Torre Autosoportada.




Existe un método para torres triangulares mediante el cual se puede determinar el
desplazamiento de la estructura, este método se describe a continuacion:

Se requiere de tres transitos, uno en cada larguero, esto es indispensable para la
obtencidn de las siguientes longitudes:

b

Di ¢+

N

/ \

Y

A

Figura: V. 1, 2. Determinacidn de torsién y plomada en torres triangulares.

Las dimensiones a obtener son: D1,D2,D3yA.
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Con estos pardmetros y aplicando las siguientes ecuaciones, obtenemos los
desplazamientos en torsién y plomada.

d= (D1+ D2+ D3)
3

e=

d-f3
A

a =arcsen(e)

y - @D1=D2-D3)

3— _—

Estos resultados se pueden presentar en una tabulacién para diferentes elevaciones.

Plomada Calculada

Datos Torsién Caleulada ,
{desplazamiento).

Elev.| A, Dl | D2 | D3 o
. | (). | (). | (m) | (m). dim). | e (Grados), x{m). | y(m). r {m).

Tabla: V. 1. 3. Resultados de la determinacién de torsién y plomada en torres tangulares.
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V. 2. Inspeccién y mantenimiento.

Los propietarios de las torres deben llevar a cabo uma inspeccién imicial, y
periddicamente un mantenimiento e inspeccién, para garantizar la integridad de la
estructura y extender su periodo de servicio. Es recomendable que las inspecciones sean
realizadas a un minimo de 3 afios en torres arriostradas y a cada 5 afios en torres
autosoportadas.

Periodos de inspeccién cortos deberdn ser considerados para estructuras que se
localizan en ambientes agresivas, como en las costas. Esta rutina también se debera llevar a

cabe en zonas sujetas a frecuente vandalismo.

Ademis es recomendable que las estructuras sean inspeccionadas después de
vientos severos y/o grandes nevadas u otras condiciones de carga extrema.
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VI. Conclusiones.

Para mayor objetividad en la presentacion de conclusiones y comentarios, se llevard
a cabo una enumeracion de los puntos relevantes:

1.- En este trabajo se presenta el Andlisis y Disefto de una Torre Autosoportada de
Comunicacién. Para la realizacion de este proyecto, se emplearon las bases y criterios de
disefio estructural que usualmente se llevan a cabo en la prictica profesional. Se
consideraron los efectos a los cuales cominmente son sometidas este tipe de estructuras,
por esto podemos concluir que se llevaron a cabo los objetives marcados al inicio de este
trabajo.

2.- La realizacién de este proyecto estuvo apegada en su totalidad a reglamentos,
normas ¥ especificaciones.

3.- Debido principalmente a la altura de la torre, se puede concluir que los efectos
provocados por el viento, son en gran medida mayores que los efectos provocados por
sismo.

4.- Las fuerzas edlicas ejercidas sobre las antenas parabélicas son de gran
magnitud, esto se debe a su forma cdncava. De lo anterior se concluye que las fuerzas de
viento ejercidas sobre antenas parab6licas, contribuyen en gran medida a ia flexion de la
estructura, provecando mayores desplazamientos laterales.

5.- Debido a los grandes esfuerzos a los cuales fue sometida la losa de cimentacidn,
se tuvo la necesidad de contemplar una mayor resistencia del concreto ( f’c =350 kgfem? ),
con el fin de reducir tas dimensiones de la cimentacion.

6.- La elevada cantidad de acero requerido para columnas {dados), fue debido a la
gran tension ejercida sobre ellas. {(La cantidad de acero requerido se encuentra dentro de los
limites establecidos por los reglamentos).

7.- En la realizacién de proyectos como este, resulta indispensable el emplec de
computadoras y programas, estas herramientas son sin duda alguna de gran ayuda ya que de
no utilizarlas, la realizacion de proyectos seria mucho mas prolongada.

8.- En la realizacion de proyectos como este, los métodos empleados son
aproximados a la realidad, por lo cual el seguimiento del riguroso anilisis debe ser
complementado con e] conocimiento acumulado que da la experiencia profesional.
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419 -1,625 26.955 1.054; 421 -1.432 29.95 1.562: 422 -0.716 29.95 2,807
124 -2.06T7 29.95 0.462; 425 -2.783 29.9% -0, 119
42T ~0.747 28,952 2.614) 429 -2.808 20.952 -C.765 ﬂ
130 1.825 26.955 1.0545 432 1.433 29.95 3.559; £3) 0,717 29.95 2.8
435 2.D67 29,95 0.462; 436 2.783 29,95 -0.79; 430 0,742 28.957 2.415
140 2.808 28,952 -0.765; 441 0 26,955 -2.107; 443 0634 29.95 -2,021
444 2.067 29,95 -2,021; 446 -0.633 29,85 -2.021 !
£47 -2.067 29.95 -2,021; 449 2.067 28.957 -2.08
ASL -2.367 20.952 -2,@5; 458 0 29.95 6.042s 950 5.232 29.95 -3.02]
460 -5.232 29.95 -3.021; 464 -4.36 29.95 -1,51; 465 -3.488 29.95 0

‘. Fage 3 of 133

TORRE AUTDSCPCRTADA
154. 479 0.583 29.95 3.032; 480 1.167 2%.35 2.021: 482 2.3313 29.95 D

155, 483 2.%17 29.95 1,011 484 2.333 29.95 -2.021: 485 1.167 29.3% -2.021L
156, 487 -1.167 2%.9% -2,021; 468 -2.333 29.15 -2.001

k57, 489 3.488 23.95 -3,021; 490 1.744 29.95 -3.021; 491 O 2%.95 -3,021
IS8, 492 -1.744 22,95 -3,021; 492 -3.499 29.95 -1,021; &% 0 30.95 6,042
159, 49b 5.232 30.95 -1,021; 496 -5.232 30.95% ~3.071: 477 —4.36 30.95 -1,5]
160. 498 ~3.498 30.95 0:; 499 -2.616 30,95 1.511; 500 —1,744 30.95 3.021
161, 501 -0.872 30.95 4.531; 502 0.672 30.585 4.531; 503 1.744 30.9% 1.021
162. 504 2.614€ 30.95 1.51; 5C5 3.486 30.95 6: 506 4,36 30.95 -1.51

163. 507 3.488 30.95 -3.021; 508 1.744 20.95 -3.021: 509 D 30.95 -1.021
164. 310 -1.744 30.95 -3.021; 511 -3.488 30.95 -3.021; 512 -2 5%.% =1.15%

165. 513 0 59.9 2.200; S14 2 59.9 -1.3155; 515 0 30,746 3.0984

166. 514 0 J1.947 3.926: 517 0 32.943 31.B69; 518 0 33.943 1.811

187, 519 0 34,942 3.753; 520 0 35.%4 3.695; 521 O 16.%38 3.638

168, 522 0 37.937 3.58; 523 0 3B.935 3.522; 524 0 17.933 3.464

163. 525 O 40.932 2.407: 526 O 41.93 3.349,; 527 0 42.924 3.231

170. 528 0 43.927 3.233; 529 O 44,925 3.175; 530 0 45,923 1.118

171, %31 2 46,922 2.06; 537 0 47.92 3,002; 533 C 48.918 2,944

172. 534 © 49.917 Z.867: 535 0 50.915 2.B29; 53§ 0 51.913 2,77

173. 537 0 52,912 2.713; 530 0 53.%1 2,656; 539 D 54.908 2.598

174. 540 0 55.907 Z.54; 541 0 56.905 2.482; 542 0 5T.90) 2.425

175. 543 0 58.902 2.367; 544 2.05 58,902 -1.184s 545 2.1 57.903 -1.213
176. 546 2.15 56.905 -1.242; 547 2.7 55.907 -1.27; 548 2.25 54,908 -1.299
177, 549 2.3 53.91 -1,328; 550 2.35 52.%12 -1,357; 551 2.4 51.913 -1,384
i78. 552 2.45 50.%13 -1.415; 553 2.5 49,917 -1.444; 554 2.55 49.518 -1.473
138. 555 2.5 47.92 ~1.501; 556 2.65 4€.922 -1.53; 557 2.7 45.923 -1,559
180. 558 2.75 44.925 -1.5B8; 555 2.8 43.927 -1.617; 560 2.85 42.928 -1.64%
181. 561 2.5 41.93 -1.675; 562 2.4% 40.932 -1,703; 563 3 39.931 -1.732
182. 564 3.05 39.935 -1.761, 565 3.1 37,937 -1,79; 566 3,15 36.938 -1.819

183, 567 3.2 35.94 -1.B48; 568 3.25 34.942 -1.877; 563 3.3 33.343 -1.90¢
1B4, 570 3.35 32.945 -1,934; S71 3.4 31.947 -1.963¢ 572 3.45 30.948 -1,992
185. 573 -3.45 30.94B -1.992: 574 -3.4 31.M7T -1.%63

186. 575 -3.35 32,945 -1.9347 576 -3.3 33.943 -1.906

187. STT -3.25 34,942 -1.B17; 578 -3,2 35.94 ~1.848; 579 -3.1% 36.938 -1.819
188. 580 -3.P 17.937 -1.79; 581 -1.05 38,935 -1.761: SB2 -1 13,931 -1.732
189, 583 -2.95 40,932 -1.70%; 564 -2.9 41.93 -1.675; 585 -2.8% 42,920 -1.446
150, 586 -2.8 43.927 -1.617; 567 -2.75 44.925 -1.580; 588 -2.7 45.923 -1,%59
151, 589 -2.65 46.922 -1.53; 590 -2.6 47.92 -1,501; 591 -2,55 48.91@ -1.473
192. 582 =2.5 49.917 -1,444; 593 -2.45 50.915 -1.415; 534 -2.& 51.913 -1,386
193. 595 -2,35 52.912 ~1.357) 596 -2.3 53.91 ~1.328; 597 -2,25 54.508 -1.289
194. 5%8 -2,2 53.907 -1.2%; 599 -2.15 56.905 -1.242: 6DQ -2.1 57,903 -1.213
i95. 601 -2,05 38.%07 -1.1047 602 1,675 32.94% 0.967; E0I 0 32,045 -1.834
186, 604 -1.673 32.945 G.9677 605 1.5 35.94 0.924; 606 0 35.94 -1.848

§97. 607 -1.6 35.94 0.924; 608 1.525 38.935 0.B8s 605 D IN.935 -1.761

198. 610 -1.525 18,935 0.88; 611 1.45 41.93 0.837; 612 0 41.93 -1.415

139, 613 -1.45 41.93 0.837) 614 1.375 €4.925 0,794+ 615 0 44.925 -1,588

200, 616 -1.375% 44.925 0,794; 617 3.3 47.92 0,75; 618 O 47.92 -1.501

201, 619 -1.3 47.92 0.75; 620 1.225 $0.915 0,707; 621 O %0.915 -1.415

202, 622 -1.225 50.915 0.707: 623 1.15 $3.91 0,664s 624 0 53.91 -1,328

203. 625 -1.15 53.91 0.664; 626 1.075 56.905 0.627 627 D 56.805 —1.242

204. 628 -1,075 36.905 0.62; 62% 1 59.9 0.577: 630 0 59,9 -1.155

205. 631 -1 59.9 0,577, 637 1.43) 57,903 -1.213: 611 0.T17 58.902 -t 184

Friday. Septamber 11, .’001. a7 Cﬁ ™
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Friday. Ssptemper 21, 2001, O7T:06 &M

TORRE AUTGSOPORTADA

219, 642
211, 644
212, 646
213, 648
214, 650
215, 652
216, 654
217. 656
218. 658
219, 660
220, 662
221, 664
222, 666
221, 668
224, 670
225. 672
226. 674
227. €74
228. 678
229, 680
210, 662
231, 664
232, 686
213, B8
234, €90
235, 6§2
236, 6%4
231. 646
238. 6%8
23%. A0
240, 192
21, TO4
242. T06
243. Y06
244. 710
245, M2
246. 714
241, 117
246, 120
9. 122
250. T25
251, 128
252, 730
253, 7133
254, 136
255, 738
56, Tl
251. T4
258. T46
253, M§
260, 152
261, 713

== PAGE NO. a

-0.81T 52.912 -1.35%; €43 -1.633 51.%13 -1,386

0,867 49.917 -3.044; 655 1.733 48,918 -1.473

1,733 48,818 -1,473; 647 -0.B67 49.917 +1.444

1.833 45.923 -1.559; 64% 0,917 46.922 -1.5)

-0.917 46.922 -1.53; 651 -1.833 45.523 ~1.559

1.933 42,928 -1.646; 653 Q.967 43.927 -1.€17

-0.967 €3.927 -1.617; €55 -1.933 42,928 -1 646

«1.017 40,932 -1,703; 657 -2.033 39.933 -1.732

2.033 39.933 -1.732; 659 1.C17 £0.932 -1,703

2.133 36,930 -1.41%; 661 1.067 17.937 -1.19

-1.D67 37.9371 -1.79; €43 -2.133 36.938 -1.619

2,233 33.943 ~1.506; €65 1.117 24,942 -1.877

-1.117 34.942 -1.8T7; 667 -2.233 13.943 -1.9086

2.333 30,948 -1.992; 669 1,167 31.347 -1.963

~1.167 3:.547 -1.963; 671 -2.333 30.048 -1.992

~0.667 58,502 1,212; 673 -0.333 57.502 1.847

-1.767 51,403 -0.635; €75 -1.343 56.%02 -0,029

-0.717 55,507 1.299; 677 -G.358 54,908 1.%77

-1.892 54.9%08 -0.679; €79 -1.48]3 55.907 -0.02%

-0.767 52,912 1,385 661 ~C.J83 51.913 2,107

-2.017 51.913 -0.722¢ {83 -1.583 52.512 -0.02%

-0.817 49.917 1.472; 685 -0.4C8 48.918 2.237

-2.142 48,918 -0.765; 687 -1.681 49.917 -0.029

-0.867 46.922 1.559; 669 -0,433 45.523 2.367

-2.267 45.923 -0.809: €91 -1.783 46.922 -0.029

-0.917 43,927 1,645; 693 ~0.458 42.528 2,497

=2.392 42,928 -0.852; 695 -1.883 43,927 -0.029

-0.967 40,932 1.'322 €97 -0.483 39.913 2.621

-2.517 39.933 -0.095; 693 -1,983 40.932 -0.029

-0,508 36.938 2.75%7 701 -1,017 37.937 1.41%

-2.083 37.931 -0.02%; 703 -2,642 36.938 -0.524

-1.067 34.942 1.%0% 705 -0.533 33,943 2.887

-2.767 33.943 -0,902; 707 -2.183 34.942 -0.02%

+0.556 J0.948 3.017: 709 -1.217 31.947 1,992

-2.283 31,947 -0.02%; 711 -2.8%2 30.948 -1,025

2.892 30.948 -1.025; T13 2.263 131.%47 -0.029

1.117 31.947 1.992; T15 0,550 30,548 3.017; 716 2.767 33,943 -0.982
2.183 34,942 -0.0291 716 1,067 34.942 1.905s 71% 0.533 33,943 2.887
2.642 36.936 -0.938; 721 2.083 37.937 -0.029

1.017 37.937 1.915: 723 0.508 36.930 2.757; 724 2.517 39.533 -0.895
1.583 10,932 -0.02%; 726 0.367 40.932 1.732; 727 0.483 39.933 2.627
2,392 42,920 -0.B52; 729 1.883 43,927 -0.92%

0,917 43.927 1.645; 731 0.458 42,928 2.497; 732 2.267 45.923 -0.80%
1.763 46.522 -0,029; 734 0.867 46.922 1,559; 725 0.433 45.923 2.367
2,142 48.918 -0.765: 137 1.683 45.917 -0.02%

0.817 49.%17 1.472; 739 0,408 4§.518 2,237; 140 2.017 51.913 -0.722
1.583 52.912 -0.029; 742 0.767 52.912 1.385; 741 0.341 51.913 2.107
1.892 54.906 -0.679; T4S 1.483 55.907 -C.029

0,717 55,907 1.299; 747 0.358 54,906 1.577; 748 1.767 57.%03 -0.635
1,383 58.902 -0.026; 750 0.647 58,402 1.212; 751 0.333 57,903 1.8B47
-1 77.86) 0,577 754 1 77.86) -0,577; 155 0 71,663 1.150

1.056 76.BES -0.605; 774 1,111 75.B&7 -0.642

Ci\1-Qacar\TESIS\A) Dusarcollolj} Torre AND
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266,
267,
246.
269.
270.
201,
272,
273,
2M.
275.
216,
7.
8.
9.
280.
201.
282.
203,
284.
285,
286,
287.
288.
289,
290.
291,
252.
s X
5.
295.

301.
302.
303,
304,
0%,
306.
307,
08,
08,
310.
311.
2.
313,
314,
ns.
316.
317,

T4
786
788
T91
TH
197
BOD
BO3
80§
&09
B11
813
a1s
a1
81§
8zt
25
EZ6
B29
832
B35
:EL:]
[:1§)
au
B47
850
853
B5%
859
862
865
887

. B6%
. m

B4
a7y
879
gaz
B4
:1:17
:L1]
850
992
a%d
BSE
698
900
anz
904
90&
908
911

=- FAGE HOQ. 1]

1,667 €5.8H88 ~0.962; 785 1.722 £4.89 -0.995

1.778 §3.892 -1.027; 781 1,833 62.9%4 -1.059

1.88% £1.896 -1.091: 789 1.944 60899 -1.123; 7190 0 16.865 1.21%
0 75.867 1,203; 792 0 74.06% 1.347; 793 0 73,871 1,411

D 72,873 1.475; 795 Q 71.875 1,539 794 0 70,877 1.604

0 69.879 %.668; 798 0 £8.881 1.732; 799 0 67,8684 1.796

0 66.886 1.86; 801 0 65.B88 1.924; BOZ D 64,89 1.388

0 €3.892 2.052; 804 O €2.89%4 2.117: 60% 0 €1.896 2.181

0 60,098 2.245; 867 -1.056 76,965 -0.609; BO® -1.111 75.867 -0.€42
-1.167 74.669 -0.674; 810 -1,222 73.871 -0.706

-1.278 72.8713 -0.738; 912 -1.1333 71.675 -0.77

-1.389 70.877 -0.B02; L4 -1.444 69.87% -0.834

-1.5 68.881 -0.B66; 816 -1.556 &7.B84 -0.458

-1.§11 §6.886 -0,93; B18 ~1.667 £5.888 -0.562

-1.722 64,89 -0.995; B20 -3.718 €3.892 -1.027

-1.833 §2.894 -1.059; £2Z -1.88% E1.89% -1.091

—1.944 $0.898 =1.123; B34 0.5 77,843 0.289; 65 -0.5 I7.463 0.789
© 77.883 -0.577; 827 0.583 4.86% 0.337; B8 O 74,863 0. 64
~0.%81 M.BCO 0.337; 630 -3.732 59.§ -2.156; B3] O 9.5 4.205
3.732 9.9 -2,1557 @33 0.5 59.% 1.443; B 1.5 59.9 -0.28%

0.933 59.9 2.693; 836 1.866 59.5 L.077; B37 2.79% 5%.% -0.539
-0.5 §5.9 1,443; B39 -1.5 59.9 -0.28%; €40 -1 59.9 -1,155

1 58,5 -1.155; 042 -2.799 59.9 —0.5139; @43 -1.866 59.5 1.077
-0.933 55.5% 2.69%; 845 1.066 59.9 -2,155; B4C D 59.% -2.ub0
-1,866 59.9 -2.15%; BAB -3.732 60.% -Z.155: 449 0 60.9 4.30%
3,732 60.9 -2.1%5; B51 0.533 0.9 2,693; 852 1.86€ 60.5 1.077
2.794 60,9 -0.539; B54 -T.799% 60.9 «0.539; #55 -1.8ué 60,9 1.077
~0.933 60.9 2,6%); 937 1.666 60,9 ~2.1%5; Bay 0 o0,9 -2.155
-1.866 60.9 -2.155; 860 0 71.875 -0.77; 861 0 §6.881 -0.866

0 5.888 -0.962; 863 O 62.894 -1.059; @64 -0,389 7u.B65 «0.609
-0.778 75,867 -0,642; 866 0.770 75.867 -0.642

0.389 76,965 -0,609; 863 0.444 73.871 -0.706

¢.88% 72,873 -0.738; 870 -0.88% 12,873 -0.729

-0, 441 73.871 -0.706; B12 -0.%5 70,877 -0.802; 8731 -1 €35.87% ~0,834
1 £9.879 -0.834; 015 0.5 70,827 -0.802; 816 -1.111 66.88% -0.92
-0.556 67.BBE -0.898) 870 D.5%6 67.884 -0.898

1.111 66.886 -0.93; 680 0.611 64.89 -0.99%; BE1 1.277 ©3.892 -1.027
-1.222 63.892 -1.027; 863 -0.61) 64.89% -0.935

0.667 61.8%6 -1.091; 885 1.333 60.8%8 -1.123

~1,333 60.8%3 -1.123; B8T -D.66T 61.8% -1.091

-0.667 71.875 0.385; BBY -0.75 68,881 0.433

-0,833 £5.BB8 0.48): 691 -0.917 62,094 0.529

-0.333 76.865 0.641; 69 -0.167 7L.06T7 0.994

-0.944 75.861 -0.353; 89% -0.722 76.865 ~0.032

~0.833 73,871 -0.032; 997 -1.081 72.87] -0.40])

-0.194 72,873 1,13% 49% -0.369 ¥3.47t 0.730

-1.278 61,096 -0.032; 901 -1.€39 &0.898 -0.3%¢

-0, %44 70.877 -0.032; 903 -1.222 65,879 -0.44%

-0.222 £9.879 1.283; 905 -0,44¢ 70.877 0.634

-1.05¢t £7.884 -0.032; 907 -1.161 €6.886 -D.497

~0.25 66.686 1.427; 909 -0.5 67.884 0.93; 310 -1.167 €4.8% -C.C12
-1.5 63,852 -0.54€; 912 -0.27B £3.892 1.571; 911 -0.556 64.8% 1.026
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322.
323.
324

25,
hri
ac
A,
e,
330.

RREN
336,
3ar.
338,
139,
3o,
.
42,
343,
344,
345,
46,
T,
348,
348
k0.
351,
352.
353.
354,
355,
356,
357.
58.
359,
360.
361,
6z,
363.
364,
68,
366,
367,
368,
369,
0.
371.
12,
373,

C e e gl
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“XPAGE no. E]

924 0.389 73.871 0.738; 925 0.194 72.87) 1.139; 926 1 053 72.8731 -0.401 ﬁ
927 0.633 73,671 -0.032; 920 0.444 70.877 0.834; 929 0,222 69.A79 1.201 I
30 1.222 69,879 -0.443; 931 0.944 T0O.B77 -0.032; 937 Q 5 61.R84 0.7 "
913 0.25 66.886 1.427; 934 1.361 €6.BB6 «0.497; 935 1,056 €7.884 -0.032

036 0.556 64,85 1.026¢r 937 0.278 63.892 1.571s 938 1.5,63,892 -0.546 '

f.%32 1,167 64.8% -0.033; 0 0.306 €0.A9H 1.716; 94 Q.11 £1.996 1,127

4 1,278 61.,8% -0.0132; 943 1,639 60.89§ ~0.5%; %44 ~l BO.ARI -0.577
945 1 ROLHEI ~0.5775 946 0 0,863 1.155; 947 -1 B1.863)-0,577

948 1 83,863 -0.577: 949 D 81063 L.135; 950 -i B6.863,-0.577

951 § 86,863 -0.57%; 952 0 £6.863 1,155 951 -1 B9.663 -0.57T

%54 1 B9,BF3 ~0.577, 955 D BY.963 1,155+ 974 0 7B.863 1.155

- 975 0 79.863 1,1657 876 ) 78.86D -0.577; 977 1 79.863 x0.577
. 978 -1 TA.MGY -0,577; 974 -1 74 861 -0.577; AAD O 76, 3'3 -0.577

SAL 0 ¥9.363 -0.577; 822 0 80.363 ~0.577; 983 0,5 716,361 0.78a

N84 0.5 719.341 0.209; 985 0.5 §0.36I 0.289: 986 -0.5 19.36) 0.289

987 0.5 79.36F ¢.209; 708 -0.5 BO.363 0.209: 989 -1 1,863 -0.517

900 -1 82,86 ~0.577: 991 1 B1.B63 -0.577; 992 1 82.863 -0,577

993 -1 B€.BE3 -0.577; 994 -1 65.961 -0, 577 995 I B4.863 -0.577

336 1 85.863 -0.577s 99T -1 87.863 -0.577; 998 -1 BP.863 -0.577 F
999 1 87,663 -0.577; 1000 1 83.863 -0.577; 1001 0 BY.363 -D.5T) 1
1002 0 RAA.363 ~0.577; 1003 © 87.3%1 -0,377: 1004 0 86.363 -0.577

1605 0 85.383 -0.577; 1006 O 84.363 -D.577; 1007 0 83/363 -09.517 !
1008 0 82.363 -0,517; 1008 0 81.363 -0.577; 1010 0 81.663 1.155 |
1011 0 82.6863 1.155; 1012 0 84.863 1.155; 1013 0 85,883 1.15%

1014 O $7.463 1,135 1015 0 98.653 1.155; 1016 -0.5 83.363 0.289

1017 -0.5 82.363 6,289 1018 -0.5 03.363 0.299; 1019 0.5 64.363 0.289
1020 -0.5 #%.363 0,209, 1021 -0.5 B&,36) 0.289; 1022 ~0.5 97.363 0.209
1023 -0.5 BA,363 0,289; 1024 -0.5 B3.363 0.289; 1025 0.5 01.363 0.269
1026 0.5 82.363 0.269: 1027 0.5 83.363 0,289; 1028 0.5 B4.363 0.289 '
1029 0.5 85.363 0.2B9; 1030 0.5 96,361 0.289; 1031 0.% 87.3€3 0.299

1032 0.5 96,363 0.289; 1033 0.5 89,36) ©.289; 100 0 B0.863 -0,577

1035 6.5 pO,.B6I 0.289; 1036 —0.5 BG.863 0,.28%; 1037 0 83.863 -0.577

1938 0.5 83,063 9.289; 1012 -0.5 B1.863 0.289; 1040 +0.5 86.863 0,289
1041 0 86.862 -0.577; 1042 0.5 B4.BE3 0.28%; 1041 -0.5 89.863 0.289

1044 0.5 99.063 0.2897 1045 0 89.863 -0.577 g \
MEMBER INCIDENCES .

44425 5 5433; 6 6 4445 72 22; B 3 27; 41 323 10 7 155: 11 B 207

12 9 286; 13 10 374: 14 11 112; 15 12 217: 1§ 13 2917 17 14 384

18 15 117y 19 16 212: 20 17 296; 21 18 379r 22 7 79; 23 11 69: 24 15 92
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1539
1603
1608
1612
1619
1621
1628
633
1638
1643
1648
1634
1659
1664
1689
1675

; 1560

1685

: 1690

: 1695

1700

: 1708

561;
1324
553y
L
hi6;
f10;
604
616;
616:

1710
175
1720
1725
1730
1735
17140
1745
1750
1755

: 1760

1765
170
1975
1780
1705
1790
1795
1800
1805

630
69%
00
105
o
515
08
51%
T
ez
697
986
692
530
EBE
534
B3
597
617
601
672
608
558
623
712
g
121
124
131
138
13
748
s
519
22
527
735
534
742
542
712
568
21
560
732
553
T4l
548
608
609
618
614

£91:
16
101:
517;
T11:
08;
5TT:
1045
523;
693;
52%;
€3%5;
529;
£09;
592;
L LI
596;
&78;
540;
€15;
517
122
732;
Ta2:
T
9
520
729;
€17
10
5391
7495
516;
na:
523;
7315
531z
7368;
538,
151:
5T1;
1115
5647
128
5567
1
H1LH
T3;
607;
608
[38:H
615}

1548
15%3
1556
1563
1569
1514
15719
1584
1509
1594
1599
1604
160%
1614
1619
1624
162%
1634
163%
16401
1650
1655
1660
1665
1670
1676
js61
16886
1631
1696
1701
1706
17111
1716
1721
1726
173
17136
174
1M1E
51
1756
1761
| 3111
1771
1776
17g1
1786
1791
1796
1801
1806

[1:3)
696
0%
66
573
700
5717
704
579
698
525
895
5BE
629
582
(3:1)
fx1
€78
540
675
602
564
617
549
713
719
T24
129
134
138
T4
e
516
1]
524
I
531
38
539
51
M
Tz
563
128
556
737
540
740
602
60&
817
611

[33:H
(3271
€10
07
1
516;
707
5207
03
583
6367
587;
B5G;
431
487
535;
6H1;
598:
6761
512¢
Ti4;
1245
T34;
Tha;
602:
517;
125+
6i1;
7315,
532:
Tas:
€239
T14;
520
7
528;
T3
535:
TAT
543:
T13;
5677
724
559;
733
552,
T4
Sd4;
&04;
605;
6197
612s

1549
1554
1559
1564
1570
1575
1530
1585
1530
1595
1600
1605
1610
1615
1620
1625
1630
1635
1640
1645
1651
1656
1138
1666
1671
1677
1682
1687
1692
1697
1702
1707
1212
17117
1722
1727
1732
1t
1142
1747
1752
17517
1762
1767
1712
1117
1782
1787
17142
1737
1802
1907

692
697
102
™

1ty

5le
07

521

703
583

696
527
690
53

687

59

641

599

(1]

542

570
611

555
626
Eatl

720
25
730
kL)
Hoe
TS
50
T4
521
el
krdd
™
536
141
543
na
566
21
3539
732
551
T4
544
609
€02
614
621

1550
1555
1560
1565
574; 1571

09;: 1574
578: 1581

TO0: 1586
580; 1591

633; 15%6
5267 1601

69317 1608
588; 1411

69d; 1616
393; 1621

€82; 1626
5371 1631

6§79 1636
541: 1641

673; 1646
T16; 1652

T26: 1657

T36; 1662

T46: 1667

7157 1673
7217 1673
611; 1€83
71317 1€88
529; 1693
T41; 1639
626: 1702
71517 1708
517; 1713
123; 1718
52%5; 1723
130; 1728
532: 1733
743; 1738
540: 1743
150y 174R
570; 1753
720 1758
562; 1763
T29: 1768
5551 1773
7405 1778
547; 1792
749; 1788
6107 1793
602: 1796
616; 1803
622: 1808

693
698
02
T08
514
T09
514
100
80
699
58%
693
389
L1
533
682
531
615
600
613
605
561
620
546
1€
121
726
3
136
M)
Tas
751
518
L]
525
130
5313
3
540
50
S63
720
562
1Y
554
T40
547
149
L1
612
611
624

ZPAGE HO. 12

526
639
578
109
110
517
Rl ]
522
0z
584
654
528
631
532
645
595
[3:1]
593
74
541
e
128
138
748
17
608
727
52¢
737
623
47
541
13
522
T26
52%
739
537
kL1
513
116
58%
725
558
136
550
s
514
607
611
612
625
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Friday,

September

21, 2001, 87:06 M

TORAE AUTGSOPORTADA

6%8.
659,
£60.
661,
662
663,
664.
665.
666.
6671,
[11-9
669.
610,
671,
£72.
613,
674,
675,
616,
677,
678,
679.
60,
BB1.
682,
683,
&B4 .
[1+H
EBE.
647,
68B.
€89,
€390.
6%1.
682,
693,
GO
6495,
696
697.
€98,
659,
0.
701.
102.
703,
704,
70%.
J06.
707,
ms.
705,

1804
t83s
1844
1849
1854
16%9
1864
1869
1874
1873
1844
1689
1894
1092
1904
1909
1914
1815
1924
1929
1934
1493%
1944
1949
1954
1539
1964
1%6%
1914
1979
1984
19489
1554
1999
2004
2005
L |
201%
2024
2029
2004
2033
2044
2043
2034
205%
2068
2069
2074
2079
2084
2089

1717
92
87
52
il
soz
a0y
a12
817
822
8ol
219
15
B27
715
831
B33
838
842
81
a0
849
854
a5%
843
847
w57
836
s544
€01
862
860
512
a69
B4
879
123
466
407
8N
B14
aTd
T2
8717
786
886
ELL]
8as
894
B9%
804
901

78
783;
188
793;
798,
803;
B08;
813;
aley
823;
918;
ang;
928;
Ry EH
B66;
[ELE
62%;
513
LILH
B33;
B47;
asl;
ab5;
11-73
856,
859,
245;
8521
637
B42;
ale;
812;
BEE;
118;
a7s:
84
BA5;
Rk
Q64
a0s;
813;
11%;
818
aly:
8al:
3]
Buds
7581
895¢
824
912;
5127

1835

1840

1845

16850

1855

1860

1865

197¢
1815
1680
1885
1830
1895
1500
1505

151
1915
1920
1928
1930
193%
1940
1945
1930
1955
1960
1965
1970
1915
1980
198%
1930
1995
2000
2005
2010
2015
2020
2028
2030
2035
2040
2045
2450
2055
2060
2065
2070
2075
2080
2085
2030

118
183
BB
1593
198
BO2
e0g
@13
818
B2}
164
195
eqs
28
B26
832
834
839
2dd
625
€30
650
€35
B4
113
847
L L]
416
[L}.]
812
863
[:R1:]
B63
a0
875
aan
983
m
B64
7
673
T
878
820
881
522
844
BoQ
895
198
890
502

779;
a0
9%
1945
799;
a4
805;
B14;
819;
512;
462
9165
BZ29;
L5
agiy
245
514
6315
83l
aie;
946
B57;
8567
956
849;
B4B:
850;
B3y
Sudg
470;
a21;
8767
0B4;
a1,
a60;
L1 H
S514;
B867:
T2}
863
8135
8715;
1817
agz;
7851
BE7)
klxH
801y
425)
a0y
910;
503,

1836
1641
1846
1851
18586
1861
1866
1871
1878
1861
1886
1891
1856
19¢1
1806
1911
1916
1921
1926
1931
1936
1941
1946
1§51
1956
1961
1966
1871
1976
1931
1986
1991
1996
2001
2006
2011
2016
2021
2026
2031
2036
2041
204€
2051
2056
2061
2068
2071
2076
2081
2086
2041

719
7684

749
94

799
664

s0§

a1t

819
BOA

81e
770
824
829
809
513
8%
a40
(11
838
B4l

as1

[
843
843
848
450
83t
B4
azg
864
861
11
871
a7
201
846
867
Bl11
869
813
a7s
817
882
795
247
%5
B9
113
868
513
903

T80
185s
5145
795
800y
805
810s
815,
a20;
o2ls;
890;
B60;
ki-TH
792;
agd:
B31;
B836;
514
946;
LILE
Bas;
8527
8497
a455;
854,
ade;
8327
L EXES
543;
869;
B&b;
a1e:
867
B28;
877;
Ry
087
154
97
1167
B127
1187
aTé:
a19,
BBO;
8213
898
604,
89Ty
902;
9147
a15;

16737
1642
1847
1852
1857
1862
1887
1872
1877
1882
1887
1892
2837
1502
1907
1912
1917
1922
1927
1932
1937
1942
1847
1652
1957
1962
1967
1972
1977
1582
1907
1992
1537
2002
20
2012
2017
2022
2027
2032
2037
2042
2047
2082
2051
2062
2067
2072
2077
2082
2087
2052

180
785
790

793

800
805
a10
015
az0
787
198

012
825
142
828

932

E36
B41

846
631

aM

852
897

842
42
446
B35
837

835
960
L1453
B21
8é7
a2
a1t
B2
1y
&0@
8Td
176
872
83
87§
a3
290
8%
623
a9z
as?
a01
891
504

78L;
T86;
7915
796,
aol:
q06;
8115
Bl6;
821;
863:
911
B88;
755;
9223
8921
514;
427;
[xL:H
BiT;
B13;
B831;
953;
LELH
854,
Big;
8591
as1y
a5y
943
B12;
B0%;
a8z;
826
873
8€1;
883
a63;
8651
B10;
DEsy
a1z,
879y
B16)
B
047
8B5;
a%6)
B9,
Bl2;
9087
900,
905;

PAGE

1838
1843
1848
1853
1858
18€3
1868
1673
1818
1BE3
1886
1893
1698
1503
1908
1913
1918
1423
1328
1313
1938
1941
1948
1853
1958
1563
19¢9
1973
14978
1983
1988
1993
1958
2003
2000
2013
2018
2023
2028
201)
2039
042
2048
2053
2058
2063
20£8
2073
2079
2083
2084
2093

RO,

181
156
791
796
ao1
BO§
Bl11
a16
az21
a1
81
192
626
24
83g
1%
437
B42
B4
839
B48
453
858
B30
B3
.21
EL]
83y
B47
B&1
181
462
863
872
B18
B83
XL
865
810
1]
a0
879
216
882
023
1]
CL1:]
293
B9
B89
900
905

13

782
141
182
191
[:1:F
513
a1z
817
B22
891
14}
27
152
920
B42
B30
&3z
843
L ED]
Bz
a5t
B850
859
ain
49
a57
B4y
B850
601
815
874
1]
869
a1s
B3
862
BE6
a07
ar1
7%
BI¢
182
a1
aie
846
132
195
192
83y
906
901
BBB
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Friday, September

71, 2001, 07:06 PM

TORRE AUTQSOPORTADA -- PAGE

.
115,
6.
™T.
718,
1.
20,
1.
122,
723
124,
125,
728
227,
TE.
2%,
130,
13,
Taz.
133.
4.
735,
136,
T,
738,
7338,
740,
L.
142,
T4,
EEL
745,
Td6.
T4T.
e,
T4G.
750.
751,
152,
753.
154,
155.
T56.
757,
758,
759,
760,
761,
782,
TED.
64,
785,

2114
2120
212%
2130
2135
2140
2145
2150
215%
2160
2165
2170
2175
2180
218%
2190
2195
2200
220%
2210
2218
2220
2225
2230
2235
2240
2245
2250
2255
2322
2330
23115
2340
234%
2350
2355
2260
2366
2374
2378
2382
2384
2350
2394
2394
2402
2406
2410
24186
2420
2524
2428

793 899; 2115 89S 792; 2117 B11 8974 2114 897 B10; 2119
896 B09; 2121 814 903; 2122 $03 813 2123 813 902; 2124
797 904; 2126 904 T96; 2121 71%€ 305 2128 905 7957 2129
508 799; 2131 799 909; 2132 90§ 798; 2133 B17 9077 2134
216 06: 2136 906 815; 2131 820 %1is 2132 S11 B19; 2139
910 918) 2141 603 912, 2142 912 B0Z; 2143 862 913; 2144
806 914; 2146 914 805 Z147 BOS 915: 2148 515 804 2143
901 §227 2151 822 900s 2152 %00 €21; Zi53 916 7745 2154
918 TE4; 2156 51§ 7873 2157 513 940y 2158 919 942; 2159
918 9367 2161 784 9347 2162 917 9312; 2163 781 530; 264
TT8 9Z6; 2166 B27 3241 2167 920 921; 21€0 921 17%; 2169
923 B24; 2111 524 525 2172 925 7955 2173 926 927: 2174
926 929; 2176 929 7%3; 2177 930 931, 2170 931 916; 2179
933 §01; 2161 534 935 2182 935 917 2183 936 931; 2184
939 939, 2186 939 %18; 2167 940 941y 2188 341 919; 2189
943 5147 2191 BO& $40; 2192 940 BOS; 21%3 805 941; 2194
789 943; 2196 943 788; 2167 THE 942: 2198 M2 787 2109
938 785; 2201 TE5 $39%; 2202 939 IB4y 2203 801 §IT; 2FHM
BO2 936; 2206 936 BJ1; 2207 783 9343 2208 934 T82; 2209
935 781 2211 B0O 933; 2212 )3 799y 2213 799 932; 21U
797 929; 2216 929 T96; 2217 TIHE 924y 2210 924 Vun; 2219
530 779; 222) TT% 931; 2222 531 779; 2223 777 S2L; 22N
976 927; 2226 92T TTS; ZXEY I$q 425: 2228 925 793 22E9
524 ¥a2; 2231 FT4 921; 2337 §21 T7A; 2233 773 820; 2214
%L §22) 2236 922 T90; 2231 190 $24; 2238 923 T5B; JiIY
BE2 @%0; 2241 918 950; 2242 918 H62; 2243 919 BIL: 2244
BE1 89%; 2246 BEO @A6; 224t BBY 517; 2240 BAB 9l&; 2249
Q17 B61; 225t B25 B26: 2252 B29 Elds 2257 825 BI4: 22b4
@26 BZ4; 2256 BT9 B2Y; 227H TSH 974 2288 752 ¥r9: 2301
974 97157 2324 §76 2326 970 979; 2326 754 GEQs 2329
977 $82; 2331 752 2332 980 97&; 2333 980 578; 2114
981 979: 2336 991 2337 979 982 2338 962 9457 2119
754 983; 2341 914 2342 977 985; 2343 755 983; 2344
983 9745 246 976 2347 9B4 975; 2240 §A4 FTT; 2349
98% 945; 2351 965 2352 7%% 986: 2353 978 98T 23%4
152 984; 2356 966 ; ¥357 986 979 2358 974 987 2359
587 $7%; 2361 979 2362 $89 946; 206D 98B 9447 2364
991 992; 2368 993 954, 237Q 995 $56; 2372 997 9%8; 2373
499 1000; 2375 1000 954 2376 945 1009: 2377 949 1008

992 1001; 2379 947 1006; 2380 995 100%; 2391 954 1004

951 1003; 2383 997 1002; 2364 1000 10017 238% §54 1001

1001 998; 2387 1001 953; 2388 998 1003 2389 1002 99§

1002 1000; 2391 %33 1003; 2392 1003 950; 2393 1005 997

950 1004; 2395 1004 996: 2396 1004 951; 2397 996 1005

1605 993; 2399 1005 $%4, 2400 993 1006: 2401 1006 94B

1006 995s 2403 940 1007; 2404 1007 9%0: 2405 1007 947

950 100B; 2407 1008 991; 2408 1008 952; 240% 991 1009

1009 S44; 2411 1009 9897 2412 1010 1011; 2414 1012 1013
1014 1015 2417 1015 955; 2418 9«1 10146; 2419 1010 1017
990 1618 2421 949 1019; 2422 §9%3 1020: 2423 1013 1023

9RO 1022; 2425 1014 1023; 2426 958 1024, 2427 946 10le

1016 989; 2429 101€ 1010: 2430 9B9 1017: 2431 1017 101}

€2\ 1-0ncas\TESISVA) Derarrollol ]} TOrre. ANL

HO.

alp
902
ao0o
907
819
913
823
317
197
516
922
921
932
9317
942
941
186
931
82
932
180
926
793
azo
vel
y19
9le
B2y
154
378
316
982
983
a5
a1s
58T
a9
9498

i

896
81z
508
:31
910
801
%01
EL1S
418
928
923
a7
933
0
943
404
938
802
935
758
930
e
924
754
a9l
463
v&0
up?
b
981
281
gd1
976
98BS
Se0
579
90
952
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Friday, Soptembar 21, 2001, 07:

=T

™

0. 2452
TIL. 2456
12, 2461
133, 2466
TTH, 2473
175, 2477
TME. 288
177, 2485
IR, JdAg
1, Man
780, 2506
TR1. 2%10
TEI. 2514
1. J51A
T84 2323
785, 2528
JBE. 2532
TBY. 2536
T868. 2540
TBR, 254%
7190, 2549
193, 2551
T8 2557
793, 2542
794, 1567
795, 2572
Ta6. 2517
797, 2581
198, ¢

801. UNIT
802, PIVE

BOE, UNIT
8n?, FIPE

810. END

a4, a 42
81%. 9 a7
g8l6. T 11

:F3]

TORRE AUTOSOPORTADA

199. START USER TABLE .
800. TASLE 1 p

801, PIPX1BD
804, 0.457 0,41 0.0325 0.032s
805. TARLE 2

HOR. PIEFXLAG
BO9. 0,336 D.31T% 0.020142 0.020142 !

811, MEMPER PROFERTY AMERICAN L
812, STRAMO 1(6M.) |
813, *LARGUGROS |

[

~=- BAGE NO. 15

"
1024 953; 2453 1024 955: 24%4 945 10255 2455 1010 1026
997 10277 2458 995 1029; 2453 1013 1030; 2460 951 1031
1014 1032; 2462 1000 10335 2464 1025 BO1; 2465 1025 1010
891 1026 2467 1026 1011; 2468 1026 932; 2469 1011 1o27
1028 1012; 2474 1028 9951 2475 1012 1029 2476 1029996
1029 1012¢ 2479 205 1030s 2479 1030 ©52, 2¢A0 1030 851
852 1031; 2482 1031 999; 2483 1031 101ds 2484 999 1132
1032 10157 2486 1032 1000; 2487 1015 E0II; 2488 1033 954
1033 B3Z: 2453 1035 10361 2494 10 10I35: 2495 1030 1036
1039 038y 2500 1039 103T: Z501 1038 1037 2505 10(_0 104¢
1041 10425 2507 1042 1049; 2500 955 1043 2509 853 Jo45
G54 I0NA; 2511 1043 953; 2512 1044 9%5: 2513 1045 9h4
1044 1043; 2515 1045 1043; 2316 1044 L045; 2517 543 377
944 970; 2518 4TS 946; 2520 946 1036; 2521 1036 B44; 2522 944 103
1004 2451 2574 945 103%5: 2525 1015 946; 2526 %44 9891 2527 945 991
1010 246¢ 2579 532 948 2530 946 1078; 253t 1038 Q&Q
849 10397 2531 1039 947: 3534 94T 1037; 2535 1037 'NB
947 990r 2537 949 1011; 2538 946 102%: 253% 49 1027
1027 D48y 2341 947 1018: 2542 995 S48: 2543 993 947; 2544 596 351
951 I04Z) 2546 1042 952: 2547 652 1040: 2548 1040 950
950 0411 2550 1041 951; 2551 394 250; 2552 945 10312
1013 9523 2554 1019 947; 2555 %4% 1028; 2556 1028 ‘pap
1021 852; 2558 997 950; 2559 1014 952; 2560 999 95i; 2561 1022 952
ATB 388y 2562 489 38%: 2564 301 493: 2565 464 333;' 2566 378 474
378 4687 2368 458 5; 256% 371 4767 2570 & 459; 2551 171 166
4 4607 1573 372 45L; 2574 4 T11; 2575 4 5T3: 2516'! £71
€68 67 2578 € 572; 2579 712 6; 2560 708 5; 2581 S '515; 2582 715 &
371 373 2bB4 373 372y 2595 372 371 |

METER KG ‘li‘

METER KG
TO 46 UPTABLE 1 PIPX1BO

TO 51 UPTABLE 1 FIPKX1BO !
T0 431 UPTABLE 1 FIPX180 |

817, ‘CELOSIA PRINCIPAL Y DIAFRAGHAS . 3

A14. 22 TO 24 34 TO 36 52 7O 0T 96 TO 9% I35 TO 117 126 127 125 130 132 -
919. 133 135 137 147 148 150 151 153 15% 372 TO 174 183 185 186 188 185 -
620, 191 193 202 T0 210 TABLE LD L&040I0 SP 0,01
*CELOYTA SECUNDAR1A |

i
l
I
'
t
!

ATESIS\) Desarrollovl) Forew ANL It

rige 13 of 121

Friday, Septewber 7i, 2001, O7:08 MM
TORRE AUTOSQPORTADA -- PRGE NO. 16
B26. 10 14 18 273 T0 232 296 TO 300 UPTRBLE 1 PLEXL80
B27. *CELOSIA PRINCIPAL Y DIAFRAGMAS
B28. 25 TO 27 222 233 10 244 2%) TD 255 264 277 278 280 201 28 285 294
B29. 285 301 _TO 317 321 1o 323 332 333 335 316 338 339 11 M3 -
£30. 352 TO 364 373 1O 315 384 3687 389 390 351 19 395 396 405 TO 409 -
831. 410 TABLE LD L404010 3P 0.01
#32. *CELOSIA SECUNDARIA
B833. 245 TO 252 256 TO 26) 206 TO 293 31T TO I20 I TO 331 A 10 351 -
BI4. 365 TO 372 376 TO 383 397 TO 04 TADLE LD L3008 SP 0.01
B35. *TAAMO 3I(6M,)
€836, *LARGUERCS
637, 31 15 19 414 T0 429 UPTABLE 1 PIPX1BO
B38. *CELOSIA PRINCIFPAL Y DIAFRAGMAS
839. 28 TC 30 411 TO 413 £29 TG 440 449 TG £51 460 462 467 465 {66 468 -
B4O. 470 471 4BD TO 4%) 502 TO 504 5i3 314 516 517 5% 520 522 524 533 -
B4%. 534 TO 542 551 TO 553 562 563 565 564 568 560 571 513 582 TO 586 -
842. %87 TABLE LD L404010 SP 0.01
843, *CELOSIA SECUNDARIA
244, 441 TO 449 432 TO 455 472 TO 470 494 TO 501 505 TO 512 525 TO 532 -
845. 543 TO 530 554 TO 561 574 to 581 TABLE LD L3030 SP 0.01
B46., *TRAMG 4{6M,}
BA7. 4LARGUERQS
B48. 12 16 20 SBR TO £02 UPTABLE 1 PIPXIBO0
B849. *CELOSIA PRINCIPAL Y DLAFRACMAS
B50. 31 TO 33 €03 TO f41 650 TO 652 661 G663 GEA GES 667 669 611 -
B51. €88 TO 690 699 701 TO 703 705 706 708 110 727 TO 729 738 40 ML -
852, T43 TO M5 747 749 158 TO 764 TABLE LD LACAOLC SP 0.01
853, *CELOSIA SECUNDARIA I
854, 642 TO 649 £53 TO 660 672 TO €87 €91 TO 683 Y11 TO 726 130 TO 137 - 1
855. 750 TG 757 TABLE LD L0308 S 0.01 |
856, *TRAMO 5(6M.) |
857. *LARGUERDS ,
B5B. 13 17 21 768 TO 7B2 UPTABLE 1 PIPXIED
B55. ‘CELOSIA PRINCIFAL Y DIAFRAGMAS
B60. 1 TO 6 765 TO 767 783 TO BLB 821 TO B2% 838 BAB B49 B58 BE? TO 869 -
#61. 078 579 BB1 BBZ §44 B85 AA7 66T £99 500 301 901 TG 905 507 90V oIy -
B62. 920 D21 923 924 926 928 937 TO 919 973 991 98B 91 993 996 -
863, 2583 TO 2585 TASLE LD L404010 5P 0.03
864, *CELOSLA SECUNTARIA
B65. 819 TO B26 430 TO 837 839 TO Bd6 850 TO B57 859 TO B6E 870 TO 877 -
864. 090 TO BIT §10 TC 917 929 TO 936 TABLE LD 130308 SP 0.01
B67. *PLATAFDRMA 1
B68. 549 TO 551 973 T 977 963 TO 957 $39 TG L0O4 1006 TO 1005 -
#69. 1011 TD 10H4 1016 1017 1027 70 1080 2562 TO 2572 -
870. 2573 TABLE LD L0305 SP 0.01
B71. *TRAMO §{3M.)
872. *LARGUERCS
873, 1225 1226 1280 12681 1252 1284 2575 2578 2581 UPTABLE 2 PIFX140
874. *CELOSIA PRINCIPAL ¥ DIAFRAGMA
BT5. 1312 TO 1314 1339 TO 134E 1370 1425 TO 1427 1510 1565 TO 1567 1650 -
BTG L66% TO 1671 1791 1194 L1797 2574 2576 2517 2503 2%A0 -
§77. 2582 TABLE Lb L30308 SP 0.G1
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882. °*LARGUERQS 536, 2246 TO 2250 TADLE LD L30307 SP 0.006
BB3. 1227 TG 1232 1274 TO 1279 1285 TO 1290 UPTAHELE 2 PIPX1MO §1%, *CELOSIA SECUNDARIA
$84, -CELOSIA PRINCIPAL Y DIAFRAGHAS 940, 2034 TO 2049 2121 TO 2136 2207 TO 2222 TABLE LD L30306 SP 0.006
BB5S. 131% TO 1320 1342 TO 1347 1371 70 1374 1417 TO 1424 1511 TO 514 - 941, ‘TRAMOS 20(3M.} T 21{IH.)
@86. 1557 TO 1564 1651 TO 1654 1673 TO 1682 1789 1790 1792 1193 178% - 942. "LARGUEROS
887. 1796 TABLE LD 130308 SP 0.01 §43. 1827 TO 1834 1847 TC 1851 1864 TO 1868 TABLE ST PIPX100
B88. *CELOSIA SECURDARIA 944, *CELOSIA PRIRCIPAL Y DTAFRAGMAS
8%, 1437 TO 1452 1577 TO 1532 1713 TQ 1720 17153 TO 1755 - G45. 1821 1B25 1826 1833 TO 1307 1980 1991 1986 1967 1996 1O 2001 2066 -
4%0. 1760 TABLE LD L30307 57 0.0% 946. Z06T 2072 TO 2079 2163 TO 2174 2251 TO 2255 -
B91. “TRAMOS 913M.) Y 10I12M.) 947. 72%6 TABLE LD L}QIQ? 5F 0,006
652, *LARGUEROS 948. *CELOSIA SECUNDARIA
§93. 1233 TO 1238 1268 TO 1273 1291 TO 1296 UFTABLE 2 PIFXN140 $44. 2018 TO 2033 2104 T0 2115 2117 TO 2120 2223 T0 2237 -
B94. *CELOSIA FRINCIFAL Y DIAFRAGHAS $3G. 2238 TABLE LD L30306 5P 0.006
89%. 1321 10 1326 1348 TO 1353 1375 TO 1376 1409 TC 1416 1515 TO 1518 - $51. *TRAMOS 22(JH.) ¥ 23(3M.)
E96. 1549 TO 1556 1655 TO 1658 1681 TO 1688 1793 1799 1802 1803 1405 - . 952. "LARGUERDS
847. 1806 TADLE LD L3008 SP 0.01 953. 2275 2288 2301 2322 2324 2326 2364 2366 2412 2517 TO 2519 -
898, "CELOSIA SECUNDARIA 454. 2526 T¢ 2529 2536 2537 TABLE 5T PIPSQO0
899. 1453 TO 1468 1593 TO 1606 1721 TC 1728 1761 TO 1767 - 955, *CELOSIA PRINCIPAL Y DIAFRACMAS
900. 1TE@ TABLE LD L3030T SP 0,01 956, 2493 TO 2495 2499 10 2501 2520 TO 2525 2530 TQ 2534 -
901. *TRAMOS 11{3M1, 12(3H.} ¥ 13(3M.} %57, 2535 TABLE 1D 130306 SP 0,006
902, *LAKGUERDS 950, *CELOSIA SECUNDARIA
903, 1239 TO 1247 1253 TO 1267 1297 TO 1305 UFTABLE 2 PIPX1I4Q 650, 232§ TO 2363 2376 TO 2378 2403 TO 241) 241H TO 2420 2421 TO 2433 -
904. *CELOSTA PRINCIFAL Y DIAFRAGMAS 960, 2435 2454 TO 245¢ 2464 TO 2469 253¢ TO 2540 -
§0%. 1327 TC 133% 1354 TO 1362 1379 TC 1364 13§? TG 1408 1519 TO 1524 - 9¢1. 2541 TABLE LD LI0305 S¢ 0.006
906. 1537 TC 1548 165% TO L1664 1689 TC 1700 1800 1801 1804 1607 TO 141l - %62, 'TRAMOS Z4(JM.) ¥ 25(3M.)
907, 1812 TABLE LD LIO3GE 3P £.01 463, "LARGUEROS
908, *CELOSIA SECUNDARTA S64, 2968 2970 2312 TO 2375 Z4l4 2416 2417 2042 T 2584 ZbS1 TU 2551 254 -
909. 1469 TO 1492 1604 TO 1632 172% TO 1740 1769 TO 1779 - S5, 2959 TO 2560 TALLE ST PIPsSUG
410. 1780 TABLE LD L30307 Sp 0.01 966. *CELOSIA PRINCIPAL Y DIAFRAGMAS
§11. *TRAMOS 14(IH.) Y 15{3.} 9£T. 2505 TO 2516 2545 TO 2550 TASLE LD 130306 SP 0.006
§12. *LARGUEROS 968. *CELOSIA SECURDRRIA
913, 1223 1248 TO 1244 1306 TO 1311 UPTAULE 2 PIPXL4D 969, 2379 TO 2402 2421 TO 2426 2437 TO Z442 2444 2446 TO 2453 -
914, *CELOSIA PRIMCIPAL Y DIAFRAGHAS 970, 2458 TO 2462 2473 TG F4¥9 2554 TO THSY -
515, 1081 TO 1083 1336 TO 1338 1363 TG 1368 1365 TO 1396 1525 TO 1536 - 971. 2561 TABLE LD 130305 SP 0.006
916. 1665 TO 1668 1701 To 1708 1813 TO 1B18 1914 1915 1919 TO 1921 - 972, CONSTRNTS
917. 1%22 TABLE LD L3036 SP 6.01 $73. E STEEL ALL
918, *CELOSIA SECUNDARIA 914, DENSITY STEEL ALL
41%, 1693 TO 1508 1633 To 1646 1741 TO 1748 1761 TO 1787 - 975, POISSCH STEEL ALL
920, 1788 TRBLE LD L0307 5P 0.901 9T6. CUT OFF MODE SHRPE 25
921. *PLATAFORMA 2 97T. SUPPORTS
§7Z. 1908 TG 1913 1916 TO 1918 1923 TO 1579 TABLE LD L30305 3P G.01 378. 1 TG ) FIXED
923, “TRAMOS 16104} ¥ 17{3M.) 979, *
924, "LRRGUEROS 980. LOAD ) CARGA MUERTA
925. 1841 TO 1846 1858 TO 1863 1575 TO 188D TADLE ST PIPX100 961. *ESTRUCTURA
92§, 'CELDSIA PRIKCTPAL ¥ DIAFRAGMAS . 982, SELFWEIGKT ¥ -1
927, 1661 TO 1896 1984 19B5 1992 TO 1995 2010 TO 2017 2070 2071 - 983, *EARABOLAS (34 DIAM).
$28. 2084 TO 208% 2098 TO 2103 2155 TO Z16€0 2183 TO 2150 2239 TO 2243 - 984. JOINT LOAD
92%. 2214 TABLE LD L30307 SP 0.006 9B5. 4 TO & FY -200
930. *CELOSIA SECUNDARIA 586. 512 TO 514 FY -200
931. 2050 TC 2065 2131 TO 2152 2191 TG 2206 TASLE LB LID306 SP 0.006 98T. 953 TO §55 FY -200
932, TTRAMOS 1813M.) ¥ 153(13M.) 988, CALCULATE HATURARL FREQRENCY
933, "LARGUERCS 949, *
C:AT+08car\TESIS\e) Dwsassollol)) force ANEL Page 27 of 11X Ci\I-Omcar \TESISAA) Deaarrollo\}) Torrs.ANL Page 2 of 1M J

159



i

994, CALCULATE MATURAL FREQUENCE
LT LY "
Q06 WWIENTD ‘i
8°7. LOAD 3 VIFEHTC EH 2-2 [
998, JOINT L0AD

$3%. +*VIENTC SODRE ESTRUCTURA I-Z I
1000. 95) %4 FZ 175.16

LeGL. 990 1000 FZ 174.41 !
1602, 897 999 F3 17).68 h
1003, 750 °51 F3 11¥.88 |
1004, 994 986 FL 278,13 1
100G, @93 ass £z 179.3%
14906, 94 048 FZ 170.58 \
1007. 880 532 Fz 164.8

1008, B9 991 FT )60, 01 I
1009. n&4 945 FI 168.21 v
1010, 937 979 PZ 147.41
1011, 976 9T8 £2 166,61

1012, 752 754 $26 ¥z 120,25
1013, 173 #07 P64 B67 FZ 89,74
1014, 774 809 P45 BEG FZ 89,29
1015. 775 80% B2B F2 118.45
1016. 776 910 BGB BTl FZ @5.14
1017, 777 811 963 B0 FZ &7.92
1016, 776 P12 BED F2 130.68
1019. 179 813 872 @75 FT 97.49
1020. 780 14 B3 874 FT 96.96
1021. 781 815 @61 FZ 128.56
1022. 7682 816 877 879 FL 95.8% 1
1023. 783 817 676 879 FZ 95,34
1024. 784 818 BEZ FZ 142,65 i
1025, 705 819 B#J €83 FZ 106.3% K
1026, 786 820 881 EB2 FL 105.7¢ !
1027. 761 §21 863 FZ t40.17

1028, 1RA B22 8N4 ABT FT L04.48
1079, 769 823 88% 006 ¥Z 162.8)
1030, 512 S14 6 FL 161.65
1931. 544 601 63) €34 FZ 120.45
1032, 545 600 612 635 FZ 119.67
1033. 546 599 37 £z 158.5
Le34. 547 598 637 638 FZ 116.07
1035. 5£9 597 €36 £33 Fz 117.2% !
1036, 549 596 624 FZ 16B.89 !
1037. 550 595 G641 642 F2 125,76 .
103B. 551 534 640 643 F2 124,084 |
1039, 552 583 621 F2 165.22 "
1040. 553 S92 6§44 647 FZ 122.98 It
1041, 554 591 45 646 FZ 122.03 !
1042, 555 490 618 F2 174,25 i
1043, 556 §8% §4® 650 FZ 129.64 |
1044. 557 580 €48 651 FZ 120,57 I
1085, 558 587 $15 FZ 169.89 i

|
!
!
|

|
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1050. 563 587 657 658 Fz 131,51
1051. 564 5B O3 FL 171.63
3052. 565, 580 661 662 FZ 17B.9%
1053. 566 579 660 663 FZ 127.63
1054, 567 570 606 Fr 179.67
1055. 568 577 6€5 €6F FZ 133.3
105%. 569 5T6 664 667 FZ 131.83
1057. 570 57% 6GI §2 171.76
1058, §T1 ST/ 669 €70 FZ 128.79
1059, S712 573 668 671 Fz 127.2)
1060. 4 & 372 441 444 446 447 FT 90.69
1061, 3B 30@ 393 394 449 451 Fz 10444
IDE2. 347 3187 392 395 F2 154.5%

1063. 31 IB6 391 396 FZ 192.47

1064. 380 385 190 397 FZ 150.23

1065. 379 384 389 399 FZ 147.98

1066. 14 18 302 360 361 343 364 Fz A7.48
1067, 295 300 31% 115 367 369 FZ 100.41
1068, 294 299 317 120 ¥I 148.07

1069, 293 298 316 121 FZ 145.45

1070, 292 297 315 322 FZ 142.75

1071. 291 296 J14 323 FZ 119.96

1072. 13 17 205 277 278 280 281 Fz B2.28
1073. 216 221 26% 274 263 85 F2 93,9
1074, 215 220 266 273 FL 137.61

1075. 234 219 267 272 F2 134.25

1076, 213 218 268 211 F2 130.74

1077, 212 217 269 270 Fz t27.07

1078, 12 16 111 144 145 147 148 FZ T4.47
1079, 116 121 126 121 150 152 TZ 84.03
i080. 115 120 125 128 FI 121.52

1081, 114 119 124 129 FL 116.7

1082, 113 118 123 120 F2 111.54

1083, 112 11T 122 131 FZ 105.96

10R4, TL 15 20 68 63 71 72 FZ 59.RE
1085. 31 36 5) 52 74 7§ FZ 65,14

i086. 30 35 50 5) £z BY.e68

1087. 29 34 4% 54 FZ BD.3

1068. 28 33 49 55 FZ €8.72

108%. 27 32 47 %6 FIZ 52.66

1090. *VIENTO SOBEE LINEAS 2-1

1091. 5%2 954 FZ 20,51

1092, 999 1000 F2 70,43

1023, 337 999 FZ 20.34

1094. 950 951 Fz 20.25

1095, 994 996 F2 20.16

1096, 993 995 FZ 20.07

1097, 947 948 FZ 1%.98

1098. 990 992 FZ 19.88

1099. 989 991 FZ 19.79

1100. %48 945 FZ 19,7

1101. 917 379 ¥L 19,61

-2 FaGE KO, 20 -
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" TORRE AUTOSOPORZADA

1218. 796 @13
1219. 797 414
220, 798 019
1221, 797 81u
1222, ao0 s17
1223. 801 Al1@
1224, 802 B19
1225, 603 820
1226, BO4 RZ)
1227. BOS5 872
1278, =06 82]
1229, 5i2 51)
1230, 543 60t
1231. 542 00
1232. %41 599
1232. 540 598
1234. 539 597
1235. 538 59g
1236, 537 595
1237, 536 &M
1239. 535 593
1239, 534 592
1240, 532 591
1243, 5312 590
1242. 535 59%
12473. 530 %BB
1244, 529 58%
1245, 520 586
1246. 527 535
1247, 526 584
1249, 525 583
1248, 524 582
E250. 522 %81
1251, 522 590
1252, 521 579
1253, 520 578
1254, 519 577
1255, 518 576
1256. 517 575
1257, 516 574
1258, 515 572
1259. 4 5 373
1260. 318 383
1261. 377 342
1262, 376 381
1263. 315 380
1264. 3T4 373

1265. 10 1€ 303 33% 140 342 243 FX 67.06

Fricay, f!pte-bc! 21, 2001, 07:96

907 905 FX T8.%1

403
ABY
wn
901
890
910
911
L2 H]
00
Sgl
€31
€72
€7)
L4
76
€77
625
§90
81
[ ¥+
644
Bas
€19
88
689
313
692
637
613
(313
€97
610
101
700
607
708
T0%
604
708
708
(k3]
L))
o2
[
100
198

904 FX 18,48
FX 104.06

0% X 17,61
o908 Fx 11,17
FX 11i.08

$11 FX 83,42
912 FX 82.9)
FX 109.9

s Fx el.9z
LU FX Bl 4L
™ 127.79
£7% FX 95.22
614 EX 84,6
£X 125,29

679 FX §3.33
€70 FK 92.6%
X 131.02
B3 FX 971.56
£82 X 56.95
X 123.18

#97 FX 95,4
686 FX 94.67
X 135.88

€91 FX 101.09
650 FX 100.26
FX 132.55%
695 FX 98.55
&M FX 97.69
FX 118.65
635 FX 103.03
698 FX 102.05
134,76

702 FX 100.06
703 FX 89.04
P 139,81

707 FX 102.99
706 FX 101.95
FX 134.25

710 FX 99.51
T11 FX §8.3
427 €24 425 FR £9.75
404 427 429 Fx B0.32
405 FX 118.87
406 FX 117,22
407 FX 115.53
108 FX 120.47

1z66. 290G 3QC 228 329 345 34T FX 76,97
1267. 289 2%% 327 330 FX 113.5
1268. 268 289 126 331 FX% 111,49
126%. 287 2p7 325 332 FX 109.42
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1274
1275,
1274,
1292,
1274.
1215,
1290.
1291,
1282.
1283,
L2p4.
1285,
1286,
1287.
1280,
1209.
1290,
1291.
1292.
1293,
294,
1295,
12%6.
1291,
1298.
1299,
1300.
1301.
1302,
1303.
1304
1305,
1306.
1307.
130A.
1309,
1310,
1311.
1312,
1313,
1314,
1315.
1316,
1317,
1318,
PRYL N
1326,
1321,
1322.
1323,
1324,
1325,

TORRE AUTOSGFORTADA

Friday, Septeaber 21, 2801, 07:06 PH]

209 214 224 229 FA 104.51
209 213 223 230 FX 101.77
207 212 222 1) F¥ 98,92

B L4 164 172 573 175 176 FK 51.04

121

119
18
117

26 36 57
25 35 59

158 160
120 158 1s1

157

162

156 163
155 184
715 21 99 BRI 91 92 FX 45,97

[13
£5

183 178 180 FX 64.7
169 FX 91.56
167 FX 8%.8%
1656 FX 85,81
165 F 81,58

94 36 FX 50.0L
EX 68,85

24 M 50 64 FX 61,65
23 12 60 €3 FX 52.76

22 32 €1

62

FX 40.43

*YIENTO SCBRE LINEAS X-X
95% FX 5.85
1015 FX 5.82
1014 FX 5.8
952 FX 5.77
1013 F% 5.75
1012 FX 5.72
919 FX 5.69
1011 FX 5.67
1910 FX 5.64
FX 95.62
FX 5,59
FR 5,56

853
558
397
950
994
993
M7
930
988
9l
975
974
752
790
™
192
183
T94
8%
796
191
198
19%
800
LIS
802
403
a04
1]
80é
212
543
542
541
540
539

113
919
978
153
BO7
208
a0y
. H
a1l
a12
a1l
aila
als
Bls
a7
1]
B19
B20
B21
822
823
513
601
EQD
599
598
591

825
892
833
029
894
897
BBR
902
203
B39
206
907
B3O
9o
811
a91
900
901
£31
612
673
629
676
677

FX 1.6%

B95 FX 2.1%
B9 FX 2.4
i 3.63

B99 FX 2.1
898 FX 2.7
FX 3.58

905 EX Z2.67
904 FX 2.85
FX 3.52
90% FX 2.63
908 FX 2.61
FX 3.46
813 FX 2.5
912 FX 2.%6
FX 3.4

915 FX 2.53
914 FX 2.52
X 3.4
615 FX 2.49
64 FX 2.47
FXx 3.27
§79 FX 2.44
478 FX 2.42
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Fricdy, Sepreabac 21, 2001, Q7:06 P

TORRE AUTOSOPORTADA

1330,
1301.
1332.
1303,
1334,
1335,
1136,
1337.
1338.
1339,
140,
il
142,
1343,
1344.
1345,
146,
1347,
1348,
1349.
13s0.
1351,
1352.
1353,
1154,
1355,
135%4.
1357,
1358.
1358,
1360,
1361,
1362,
1363,
1364,
1365.
1366,
1387
|&11: N
1369,
1370.
137,
1372,
1373,
1374,
1315,
1376,
1377,
1378.
13719,
1380,
1301,

534 592 684 687 FX 2.3
533 591 &85 €86 FA 2.31
532 590 619 FX 3.06

531 589 ¢H8 €91 FX Z.28
530 98B €89 €90 FX 2.6
529 587 616 FX 2.99
528 586 632 €95 FX 2.22
52T 58% 631 694 ¥X 2.2
52€ 584 613 Fx 2.91

525 583 £96 €9% FX 2.1%
624 582 BIT 698 FX 2.14
523 581 610 FX .43
522 580 701 102 FX 2.1
521 $79 700 703 Fx 2.08
520 578 607 WX 2.74

519 577 704 707 EX 2.03
518 576 0% 706 FX 2.01
51T 515 bQ4 FX 2.65
516 574 70% 710 £X 1.97
51% ST3 708 711 FX 1. N
45 373 421 422 424 425 FX 1
378 393 403 404 427 429 FA L.
377 382 402 405 FX 1.87

376 391 401 406 FX 1.84

375 380 400 407 FX 1.81

374 379 399 408 FX 1.79%

10 16 303 3395 340 342 342 FX 1.01

290 300 328
269 299 327
288 298 326
287 297 315
286 296 3124

329 345 34T rx 1.15
0 % 1.7
331 FX 1.67
332 FX 1,64
333 Ft 1.61

§ 17 206 234 235 237 228 FX 0.9
211 216 226 227 240 242 Fx 1.03
210 215 225 229 Fx 1.51

209 214 224 229 FX 1.47

208 213 223 230 FX 1.41

207 212 222 231 FX 1.3%

B 16 154 172 173 175 176 FX 0.717
121 159 160 169 178 180 FX 0.87
120 158 163 168 FX 1.26

119 157 162 L67 FX 1.21

118 156 163 166 FX 1,15

117 155 164 165 FX 1.1

7 15 21 88 8% 91 92 FX 0.59

26 36 57 66 94 96 FX 0.84

25 35 5B €5 FX D.E9

24 4 59 &4 F% 0,79

23 13 60 €3 FX 0.6B

22 32 6l 62 F% 0,52

*VIENTO SOBRE PARABOLAS {3M DIAM) X-X
953 FX 596€.06 TZ -20.32 MY -6€82.73

-- FAGE HNO. 2%
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Fricay. Septemper 21, 200}, 07:806 PM

TORRE AUTOSCEBORTADA

1386.
13687,
13608,
1345.
13%0.
1391,
1392.
1393.
1394,
1395,
1396,
1397,
1158,
1355,
1400,
1201,
1402,
1403.
1404.
1405,
1406.
1407,
14086,
o9,
1410.
1411,
1412,

1413,
1414,
1415,
1€,

1117,
1418.

141%.
1420,
1421,
1422,
1423,
24
1425,

L426.
1427,
1428.

1429.

1430.

1431,
1422,

1433,
1424,
1435,
1436.
1437,

514 FX 530.BB
4 X 3%.5 F2
S FX 435.5 FI
6 FX 435.5 FL
SVI1ENTO SO0BRE

-- PAGE KO. 26

FZ -18.1 MY -£08.09
~-14.85 HY -600.09
14.85 MY 498.84
-14,85 HY -498.84
PLATAFORMAS

458 460 264 TO (6 49¢ 496 TO 501 FX 72.79%

830 831 B42 TO 844 848 849 B854 TO 856 FX $2.11

CALCULATE MATURAL FREQUERCY

*S15M0

LOAD & SISHO EN ¥-2

SELEWEIGHT X 1

SELIWEICGHT 1 1

SELFWEIGHT 2 1

JOIKT LQAD

4 TO 6 FX 200

512 TO $1& FX 200

951 TO 953 FX 200

4 TO 6 FY 200

512 TO 514 FY 200

%51 TQ 955 FY 200

4 TO 6 FZ 200

512 TO 3la FZ 200

953 TO 945 FZ 200

*GRUPO A, ORDERADAS ESPECTRALES MULT FPLICACAS POR 1.5

SPECTRUM SRS5 7 1 ACC SCALE 9.81

0 0,067 .05 0.08: 0.1 0.0% 0.19 9.1; 0.2 0.11; 0.25 0.11; 0.3 0.12
0,5 0.12; 0.7 ¢,12: .9 0.12; 1.1 0,12y 1,3 0.12; 1.5 0.12; 1.6 0.11
1,9 0.1; 2.2 0.0%: 2.5 0.09; 2.8 0.08; 3,1 0.07; 3.4 0.07: 3.7 0.07
4 0,06; 4.3 0.06; 4.6 0,06/ £.9 0.05; 5,2 0,05; 5.% 0.05; 5.8 0.05
6.1 0.05; 6.4 0.05; €.7 0.042 7 0,04; 7,3 0.04y 7.6 0.02; 7.9 0.04
8.2 0.04

CALCULARTE MATURAL FREQUENCY

LOKD & SISMO EN X-X

"GRUP( A, ORDENADAS ESPECTAALES MULTIPLICADAS POR 1.5

SPECTRUM SRSS ¥ 1 ACC SCALL 5.81

0 0.06; .05 0.08; 0.1 0.09; 0.%% 0.1, 0.7 0.13: 0.25 0.11; 0.3 0,12
£.5 0.12; 0.7 0,12 0,9 9.127 1.1 C.12: 1,3 0.127 1.5 0,12y 1.6 .11
1.9 0.1; 2,2 0,09; 2.5 0.09; .4 0.08, 3.1 0,07 3.4 0,077 3.7 0.07
40,06; 4.9 0.06; 4.6 0.06; 4.5 0.0%; 5,2 0,05; 5.5 0.05; 5.8 .09
6.1 0.05; 6.4 0.05; 6.7 0.04; 7 Q.04; 7.3 0.04; 7.6 0,047 7.9 0.0
8.2 0.04

CALCULATE NMATURAL FREQUENCY

*CIMENTACION

LOAR COMB T (CH + CV1°*1

11.021.0

LOAD COHB 8 (CM + CV « VZ)°1

11.021.031.90

LaAD COMB § (EM + GV - VZ)*1

Crii-Oscar\TESIINGy Desacrallot)) Torze ANL
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Fricay, September Z1. 2001, 07:06 M|

TORRE, AUTOSOPORTADA

1442, 1 1.0 2 1.3 4 =).0

1443, LOAD OOMB 12 (CH + CV + 100t S2 + 10V SXi°1
A4, 1 1.0 2 1.9 % 2.u5%1 6 0,46453

1445, LOAD COMH 13 I1$M ¢ CV + 100% 5Z -~ 30% 5X1*)
1446, 1 1.0 2 1.0 5 2,151 § -0.6453

1447, LOAD COMT B4 4™ « CV - LOO% 52 + 30% SXp+4
448, 1 1.0 2 1.0 4 -2.151 & 0.645)

1449, LOAD COMB 15 (CM + CV - 100% SZ - 30% Sxi1*1

1450, L L0 2 1.0 5 -2.151 6 -0,6453
1451, LOAD COHB 16 {OM + CV + J00 82 + 100% SxX)°*1 |
1452, 1 1.0 2 1.0 5 D.6453 & 2,151 ' REQRO/AVAIL. DISK SPACE = 33.2/ 917.6MB, ERMEM = #21.4 WH
1453, LOAD COMR 17 €M + CV 4+ 30% S2 - 100% §Xi+) |
1454, 1 1.0 2 1.0 5 0,6453 6 -2.151 I
L455. LOAD COMP 18 [CM + CV - 306 82 + 100% SX)*1 s+ Procesaing Element Stlffneas Hatrix. 15:39:2%
1456, 1 1.0 2 1.0 5 -0.64%1 & 2,151 ! ++ Procesaing Global Stiffness Matrix. 15:3%:2§
1457. LOAD COMB 19 [OM +» CV - J0% SZ - 100% SK)*1 | 4+ Procesaing Triangular Factorizatlon. 15:39:28
[ ++ Calgulating Jolnt Displacezents. 15:39:39
15:39:41

1458. 1 1.0 2 1.0 5 ~0.6433 § -2.15]
1459. *DISERD

1460. LOAD COMB 20 ICH + CV)*1

1461. 1121

1467. LOAD COMB 21 [CH 4 CV 4+ VZ)*0,T5

1463. 1 0.7% 2 0,75 3 0.75

1464, LOAD COMB 22 (LM + CV - VI}*0.15

1465. 1 0.75 2 0,7% 3 -0.75

1466. LOAD COMB 23 (CH + CV + ¥X)*0.75

1467. 1 0.75 2 8,75 4 0.7%

1468. LOAD COMB 24 (CH + CV - VX)*0.75

1469, 0.75 2 0.75 & -0.75

1470. LOAD COME 25 (CH » ©V + 1009 SI + 30\ SX)°*C.75
471, 1 0.75 2 0.7% 5 1.61325 6 0.48397

1472, LOAD COMB 26 (CH + CV + 1008 SZ - 30% $X)*0.75
1473. 1 0,75 2 0.75 5 1.61325 6 -0,48397

1474, LOAD COMB 27 (€M ¢ CV - 100% SZ + 30% SX)+0.7S
1475, 1 0.75 2 0,75 5 -1_61325 & §.48397

1476, LOAD COMB 28 (€M + CV - 100Y SZ - J0% Sx1°0,75
1417. 1 0,75 2 0.5 § -£.61125 & -0.40337

1479, LOAD CORA 2§ (CH ¢ CV + 30% S2 + 100V SX)°0.7S
1479. 1 0.75 ¢ 0.75 5 0.48397 6 1.61325

1460, LOAD COMB IO {CH + CV + 30V SI - 100% SK}*0.75
1461, 1 0.75 2 0.75 & 0.48397 & -1,61325

i482. LOAD COMB J1 (M + CV - 308 SZ + 100% SX;*0.15
1483, 1 0.75 2 0.75 5 -0.48387 & 1.61325

1484, LOAD COMB 32 [CM + CV - 30% 53 - 100% SX)+G.7%
3485, 1 0.75 2 0.7% 5 -0.48337 & -1,6132%

1486, PERFORM AMALYSIS

Friday, September I1. 2001, 07:96 M

" TYORME AUTOSCPORTADA

-- FAGE BO. 28
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PROBLEM srTaTteTICS

HUMBIR OF JOINTE/MEMBER+ELEMEINTA/SUPPORTE =
ORIGIHAL/FIHAL BAND-WIDTH=  £10/ n/

++ Calgulating Elgenaslutlon.
WUMBER GF MODES REQUESTED - 25
FUMBER CF EXISTING MASSES IN THE HODEL = 2718
MUBER OF MODES THAT WILL BE USED - 25

909/ 2205/
192 por

TOTAL PRIMARY LOAD CAALS = §, TOTAL DEGREIS OF FRETDOM —
BIIK OF BTIFFWNESA MATHIX = 1044 DOURLE KILO-WORDS

€:11 -Owcar\ IES15ht? Dewsarrollol}) Torre.ANL
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Friday, Seplexber 21. 2001, §7:06 &M

friday, Septmsbar 2, FQ0I, 07:06 FM

TORRE AUTOSOPORTADA

CALCULATED FREQUEKCIES FCR LOAD CASE

HODE FREQUENCY {CYCLES/SEC)
4 1.058
z 1.053
3 z.920
L) 2.820
& 3.212
6 5.011
7 5.011
8 5.6808
9 8.123
j1:3 8.124
11 B.43T
12 9.00%
12 9.241
Y] 9.782
15 9.850
16 10.260
11 10.365
16 1¢.400
19 10.400
20 10,431
21 10.840
2n 11.043
23 11.044
24 11.16%
25 11.562

PER.

-~ PAGE HO. 29

5

IOD({SEC}

0.54343
Q.54542
Q.35468
D.35466
0.31124
0.19356
0.19855
0.17218
0.12311
0.12310
0.11852
0.11007
Q.10821
¢.10223
0.10152
0.09747
0.09647
0.0%615
0.08615
.09587
£.09225
0.0905%
G.09054
©.08953
0.0864B

ACCURACY

1,2R1E-15
4.828E-16
9.05EE-16
5.433E-16
4.185E-16
6.981E-16
0.000E+00Q
3.415E-16
4.BI1E-13
1.239E-14
2.945E-14
3.324E-10
3.25QE-10
2.473E-09
3.243E-0%
3.60cE-12
1.243E-07
#,915E-12
2.081E-12
1.087E-08
1.779E~0B
1.%37E-08
RSN
1. 500E-07
3.60JE-07

€:11-Gacer\ TFSIFL) Desarcollo\)) Torre.ANL
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TORRE AUTOSOPORTADA -+ PAGE NO. kL)

Tne following Frequencies are estimates that ware calculated. The
information only and will not be uyed. Remaining values are elthe
the cut off mode/freq values or are of low accuracy. To use these

frequencies, rerun with a hlgher cutotf mode {or mode + frag) val
CALCULATED FREQUENCIES FOR LOAD CASE s
MODE FREQUENCY (CYCLES/SEC}H PERIOD{SEC)
26 11.73¢ Q.0a%522
27 11.7356 G.085%21
28 11.823 0.08458
29 11,848 0.08440
30 12,010 0.0832%
31 12.834 0.0778%
az 13.186 007504
3 13.354 0¢.0748%
kL 13,355 Q.07498
++ Calculating Response Specerum Dimplacements. 15:42:1%
RESPONSE LOAD CASE s
SASS MODAL COMBINATION HETHOD USED.

84 are for
¥ above

ue.

ACCURACY

J.818E-08
5.33£E-0%
31.935E-0€
$.772E-07
1.03JE-05
1.253E-0%
1.7ICE-04
1.321E~-07
1,2¢26-04

DYHRAHIC WEIGHT X ¥ 2 1.310851E40% 1,310651E+05 1.310851E+G5 KG
MISSING WEIGHT X ¥ 2 ~1,097115E+04 -7,96D802E+04 -1_0%4511E+04 KG
HODAL WEIGHT X ¥ T 1.201140E-05 5.12FF11E+04  1.201400E¢05 KG

HODE ACCELERATION-G DAMPING
1 -2.504550E+00 0.12004 0.05000
2 ~1.74B6535E:0L 0.12004 0.05000
3 1.909156E+00 0.12004 0.05000
4 ~T7.456955E-01 0.12004 0.05000
S  2.592907E-05 0.12004 0.05000
€  °.090446E-03 06,10995 0.05000
7 -4,%13034E-01 0.10995 0.05000
Q 4.022795E-05 0.10447 0.05000
9 ~1.879372E-03 0.0%46% 0.05000

10 9.405508E-02 0.0%465 0.05000
1l -1.672B54E-05 0.05374¢ ©,05000
12 -5.01299BE-05 9.0%20% c.osece
13 1.301167E-02 0,09161 0.0300¢
it 2.555634E-03 0,09048 005000

S\ Owcar\TES IS} Daserrollolf) forre. ANL
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" TORRE AUTOSOPORTATA

HOIE FACTOR ACCELERATION-C DAHPING \"
JE— m—— e ——————— I
1
19 4,53IRZME-06 0.08926 D.05000 "
20 4, 178594E-07 0.08a20 0.05000 %
21 -3.°M3I8E-05 0.08848 0.05000 |
22 +3.SINNPE-02 0.08814 Q.05000 "
23 ~B.3D552E-01 0.08814 0.05000 I
24 4. 610525200 0.08794 0.03000 I
25 ~8.105158E-04 0.08733 0.05000 I

MASS  FARTICIPATICN FACTORS 1M FERCENT

HODE A t H SUMM-X  SUMM-Y  SUMH-3 X o, x z
1 37.10 0.00 .76 31.101  0.000  0.761 0.00 [ 0.00 119.15
T 076 0.00 37,10 31862 0.000  J7.863 a.00 . 0.00 seze.2? |
3 3.4 0.00 22,33 41,305  0.000 60.194 0.00 | 0.00 351383
422,33 0.0 .44 63.635  0.000 63.630 o.on, 0,00 1.8
5 0.00 0.00 .00 63.635 0.000 63,638 0.00 0,00 .00 i
6§ 1759 0.00 0.00 £3.229 0,000 63.643 c.oo0,  0.00 0.63
7 0.00 0.00 17.3% 81.233 0,000 91.238 0.00,  0.00 2535.87
8 0.00 .00 0.00 B1.223 0.000 91.238 0.00; 0.00 o.0¢ \
9 5.92 0.00 D.00  B7.221  0.000 B1.240 0.00 0,00 0.3¢
10 0.00 0,00 6.0l E7.223  0.000 87.247 0,00  0.00 74529
11 0.00 0,00 Q.00 87,223  0.000 87,247 0.00)  0.00 ©.00
12 0.23 0,00 .00 87,443  0.000 A7.247 o.00,  9.00 .00
13 0.00 0.04 0.21  07.449  0.040  97.452 0.00. .00 4.6
bE] 0.06 (.61 0.0] B7.449 1.652 87.462 0.09, .00 1.21 |
15 0.00 0.00 0.00 @7.449  1.652  47.462 0.00 0-00 0.00
16  ©.00 1.02 0,00 87,449  I.671  97.462 0.09 0.00 0.00 |
17 .00 Q.01 0.01 BT.449 2,684  B7.960 u.of 0.00 0.68
3@ 000 0.00 0.00 E1.649 2684 87,469 5.00 0.00 0.11
1% 0.00 0.00 C.00 B7.450  2.684 97,469 0.00 0.00 a.00
20 0.02 0.00 0.00 EB7.474 2,644 B7.469 0.08 0.00 0.00 '
2 0.00 0.00 0.00 BT.4715 2,684  B7,469 0.0d o.00 0.00 '
22 0,00 0.2 4.1z 87.476  2.948 91,587 0.00 0.00  475.74
23 4,15 0.00 0.00 51.630  2.M48 91,588 0.4a0 0.00 0.21
20 0,00 35.23 0.06  S1.63¢  JA.179  91.648 0.00 0.00 6.89
25 0.00 0.94 0.00 91.630 33.117 91,650 0.¢0 0.00 0.25
TOTAL SR55 SHEAR 0.00 0.00 7345.36
TOTAL 10BCT SHEAR 0.0 0.00 1692.37"'
TOTAL ABS  SHEAR 0.5 0.00 13805.7¢
i
i ‘
I
i
P p——
C:AT-0rcar\ TESISN A} Posarolial]} Tarre ANT \‘f Pepe 11 of 233
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Friday, Septempec 21, 2001, G7:06 PM

TORRE AUTOSOPORTADA -~ PAGE MO, 32
RESPUNGE LOAD CASE 13
SHSS MODAL CCHRINATION METHCD USED.
DYRRMIC WEIGHT X ¥ 2 1.310851E+05 1.310851E+0% 1,310851E+05 KG
HISSING WEIGHT % ¥ 2 =-1,0%7I13E+04 -T,.9R0B02E+(A -1,084511E+04 KG
MODAL WEIGHT X ¥ 2 1.201140E+05 5.127711E+G4  1.2014905+05 KG
HODE FACTOR ACCELERATION-G DAMTPING
1 L.74B152E+0L 0.12004 0.05000
2 -2.5042Z668+0D 0.12004 0.05000
3 -7.496816E-01L 0.12004 0.05000
A -1.909086E+CD 0.12004 0.05000
5 4.$25283E-04 0.12004 0.05000
6 -4.914216E-01 0.109%5 0.05000
7 -B.0B3€90R-03 0.10995 0.05000
8 -1.170000E-04 0. 10447 0.05000
% 3.352180E-02 0.0H6S 0.05000
10 1.875267E-03 0.0MES 4. 05000
11 5.2083473E-05 0.03374 6. 05000
12 1.416715E-02 0.09205 0.05000
13 4.391877E-05 0.0%167 0,95000
14 -6.832391E-06 0.0%048 0.05000
15 =3 7TT1I3E-04 Q.0%034 0.05000
16 ~1.796517E-07 0.08352 0.05000
17 3.6ECH0BE-06 0.08%13 0.05000
16 -4.436472E-06 0.08926 0,05000
19 1.365212E-04 0.08%2¢6 0.05000
20 -3,431099E-03 008520 0.05009 ;
21 2.436054E-0+ 0.08848 0.05000
22 B,204440E-0% 0.08814 0.05000 [
23 -1.340S40E-02 0.08824 0.05000
24 -1.945924E-D5 0.087%4 0.05000
25 1.64446E-05 0.08733 0.05000

Cs\1-Dagar\ITSI5\d) Pevarrallol]] forrs. ANL
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Friday. Scpiamber 21, 2001, 07:06 PM

TORRE AUTCSOPORTALA

HASS PARTICIPATION FACTORS IH PERCENT

HCBE X
1 3110
2 0.7
3 1.44
22,12
& 0.00
6 11.5%
? 0.00
B 0.00
9 5.99%
0 0.00
1 .00
12 0.23
13 .00
H n.co
1h 0.00
16 0.00
17 0.00
138 0.00
19 ¢.00
20 .02
21 o.c0
22 Q.00
23 4.15
2% 0,00
24 0.00

T I L L T T R L PP R L L N

0.01

0.co0
0.co
0.0%
0.26
Q.00
15.23
U.94

[ ]

SUMM-X

37101
37.862
41.305
63.63%
€3.635
81.229
81.233
81.233
B7.221
67.221
vT.223
87,445
87.449
a7.449
87,449
BY.449
87,449
97,449
B7.450
B7.474
6T.47%
87.476
91.630
91.630
91,670

SUHH-Y

¢.000
0.000
Q.000
£.000
©.000
0. 000
0.000
0.000
0.000
0.000
0.000
0.000
¢.030
1.652
1.652
Z.673
2.6B4
2,684
2.684
2,684
2,604
2.544d
2.548
3B.173
ELIS 4

TOTAL SR
TOTAL 10

4 NATURAL FREQUENCY POR LOADING 1=
* MAX DEFLECTION =

Sued-2

0.761
37.863
€0.194
£3.€38
63.638
63,843
#1.238
81.2239
B81.240
87,247
87,247
87.247
87.452
B7.462
B7.462
97,462
a7.448
97.463
B7.469
B7.46%
97.469%
91,57
91.566
91,648
91.650

$S  SHEAR
PCT SHEAR

x

SB32.07
119.74
541.B4

3513.15

.00
2535,69
0.63
0.00
742.92
0.30
0.00
27.20
o.00
0.0¢
9.07
.00
0.00
0.00
.13
2.86
0.02

7345.08
7691.16
TCTAL AB3 SHERR 13803.39

CenRrtrdbbaibrnne

11.75776 Cva .

0,40373 O GLO ¥, AT JQINT

473
.

R L LTI LT T VT R

-- EAGE NO.

BASE SHEAR IN KG

3
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oo
oo
=31

0.0C

kX

0.00

oo
=2

g2gas

scooocopogoocEEeO

coGocoOoLoa

CD0OO00DCEOOGO00RR

Saa

Cr11-0acatVITLISVA) Dedersoliel]) Torce. AND

baye 33 58 133

Fridey, Septambar 21, 700t ©7:06 P

TCRAE AUTOSOPORTADA

T T T T T T R L T T T T R S R R L LT L ]
. .
4 MATURAL FREQUENCY FOR LOADING 2= 47.28115 CFR .
& WAX DETLECTION = 0.0133% O4 GLO ¥, AT JOINT 498 v

ene

.
. .
¢ MATURAL FREQUENCY FOR LOADING 3= 0.90758 CPP .
¢ MAX DEFLECTICH = 46.78820 O¢ GLO I, AT JOINT 933 *
. .
. .

T I L LT T T Y PR NN RN R R L L

I R R R T R
. .
* HATURAL FREQUENCY FOR LGADING 1= 1.31056 CPA

» HaAX DEFLECTION = 24.81527 M QLD X, AT JOIWT 58

.
.
. .
*

Meddbahbbrerababadnn

LT R T SRR ]

anbiEEERrsesaendakin
. -
4 RATURAL FRECUENCY FOR LOADIRG 5 - 3.42775 cPa .
+ MAX DRFLECTION = 5.619504 OM GLO L. AY JOINT 954+
- -

ARt AR AR AR ARl edd NGRS PRIy

sressennanasareds

.
* MATURAL FREQUENCY FOR LOADING 6= 0.00000 CPS

* MAX DEFLECTION = 5.61334 CM GLO X, AT JOINT 955
+

-- PAGE M. | 34

€1\ 1-Oarar \TESIS\} Déaurcalloly) Terre.ANL
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SUPPORT REACTICWS -iNNIT KG METE

—— e e +-

Fricey, September 71, 2001, 07:

Fricday, Eeptember 21. 2601, 87:06 P

TORRE AUTQSOPORTADA

JOINT LOAD

1 7

FORCE-X  FORCE-Y

3BE4.27 44079.19

& -11797.10-143431. 11

a

10471708 233569.47

10 1068, 30-137964 .25

13
12
13
14
15
133
17
18
19

230,25 226177.62
10637.54 123558.52
6I87.2%  T8K14.34
482,70 9544.04
-2867,5% ~35400.14
12508. 49 136088.31
~1932.19 ~13725.60
9162.24 10188397
~4138. 74 47929, 94
0.06 2408237
~214.42 423102.79
214.%4-334937,06
-4335,65  43696.27
4535.96  44470.45
927,98 182204.67
108,40 129056.95
-108,2% -10890.21
-327,07 ~54037.94
152147 9346¢.42
-1210,47 49634.7%
121059 38532.02
-1521,36 -5293.75
-388%.D3  44080.25
1192].54-145429, 9t
-19691.€0 233590.4)
~1154%.15 226510.78
13777 99«138350. 27
2365.30 11029164
-2194. 60 59380.69
-5575.45 28779.21
-10175.36 -22131.14
430594 141158.62
-10293.78 -28544.,57
2573.72 116705,06
*126¥5.00 -529%8,11

2244, 1Y
~11518,5)
16006.9)
+~812).60
1261) .97
6824 .48
577,36
-89.98
-2336.10
T026.42
-464.00
495237
-2538.04
-4489. 47
-15054.86
607,92
-4461.43
-4515.52
5800.52
4122.00
~130%%,02
-14727,48
1143.84
-44%0.92
-4526.02
-10120,7%
2244.70
-11146.63
15635.20
126359.29
-8143.73
610,53
4361.89
12469
~221L.96
7125.08
+~663.76
5152.33
-2636.%1

=694.64
-3162.48
1773.21
45%.37
-1BAB_65
1098.7%
32318
~1713.04
-2488.07
1018.85
-1564,58
175.30
-2408.13
1360.47
110,71
-1389.18
1353.2%
1367.65
422311
856,55
-1125.61
-1502.17
2715.22
1553. 4
1167.60
=-54.28
694,87
~2805.717
141604
+1B38.9%
489,25
1634.51
202.96
~15%2.70
~2424.25
1085.13
-1686,71
296.97
-2474,87

-- BAGE MO. 33
I

BTRUCTURE TYPE = SPACE |

-0.0% 11192.98
6%6.23 1-13523,98

-696.40 | 5909,33
-485.26 | -577.04
485.05 | 2363.89
145,12 ; I340.16
103.18 " 2158.20

-103.96 ) 223,75
-145.29 - -854.21
106,17 3629.77
~31.62¢ -310.10
31.44)  2696.05
-106.340 -1243.82

o.oLy +0.15
-16.132,  205.32
16. M, -205.62
354.85  4725.17 ;

-354.0) 412547
79.09 9%1.57
~4,1% 105,40

4,17 -105.98

=18.07 -952.27
148.17 15£9.03
~125.97 -1251.95%
125.3%  1251.64

~140, 44 -1569.33
0.08 -1193.04
-10.42 3317.73
730.57 -ST03.81

~178.80 -3094.57 '
178,96 108.49

140,49 585.B4
90,64 -167.47
-90.48  -1613.61
140034 -2571,92 '
1116z
B\.

1351.13
-3117.88

131.80 !
L3779

THESSILLLONs BND OF LATEST ANALYSIS RESULT **sesssussares

TORRE AUTOSORORTAGA

LD 140 4010
UP FPIPX180
LD L30 308
LD L30 305
UT PIPX140
LD L33 307
5T PIP X100
LD L3D 306
St PIP SBO

“%teesrecies END OF DATA FROM INTERMAL STORAGE **44+statrer

1490, PARAMETER

i491. CODE AISC

1492, *RATIO 1.02 ALL
1493, BEAM 1 ALL

1494. LOAD LIST 20 TO 32
149%. CHECK CODE ALL

LENGTH (HETE)

== PAGE MO, 35

WRIGHTI(FG }

31167.051
22563.20
30828.047
7538.065
14357.621
13747.278
431%1.736
37118.359
1528.271

129842.797

C:\E-Oacar\TESINNG} Deserrollodi’ Torre.ANL

.

fepe 13 of 12

€r\1-Orcar\TE315\d) Ovdazrntlcl)l Torre ANZ

Fege T of 131

}

168



Friday, September 21, 2001, 07:06 P

TORRE AUTOSOPORTADA

ALL 1RITS ARZ - KG HETE (WRLESS OTHERWISE NOTED)

STAAD . Pro CODE
CEAEERERSAS IR NN R ae

CHECKING - {AIBC)

== PAGE NO. 3

MEMBER TABLE REBULY/ CRITICAL COWD/ RATIO/ LOADTWG/
=" o - LOCATION
1 LD 140 4010 PASS AISC- H1-3 0,134 3
€703.%8 C -67.70 -15.10 4.06
5 LD LAC 4010 PASS AISC- HI-3 0,126 22
55970.32 C 24.67 43,84 .00
6§ LD L4C 4010 PASS AISC- H2-1 0,073 22
236,87 T -51.69 -51.%) 0.00
7T UPT PIPALAD PASS AISC- H1-2 0,677 71
276%81.22 C 0.00 $923. 48 1.00
8 LPT PIPX1BD PASS AISC- H1-2 0.392 22
152882.05 C 0.00 1266.04 0.00
S UPT PISX180 PASS AISC- H1-2 0.396 22
152661.44 C 0.00 40407 0,00
10 UPT PIPX180 PASS AISC- K1-2 0.529 21
253803.91 € 0.00 $903.89 1.00
11 UPT PIPX180 EASS AISCe H1-Z 0.572 21
229964.92 C 0.00 5491, 98 1.00
12 UPT PIPX180 PASS RISC- H1-2 0.512 21
205066, 44 C 0.00 4582.73 1.00
11 UPT PIPX160 PASS AISC= H1-2 0.453 21
160411.58 € 0.00 4505.34 1.00
14 UPT PIPXIBO PASS AISC- H1-2 0.351 22
139471.55 C 0.00 3524,99 0.00
15 UPT PIPXIGG PASS ALSC- K1-2 0.31% 22
125¢04.74 C 0.00 3313.46 0.00
16 UPT PIPXIBD PASS AISC- H1-2 0.287 22
111744,96 € 0.00 3126.3¢ 0.00
11 UPT  PIPXIBG PASS AISC- H1-2 0.25¢ 22
$1700.97 C £.00 2923.10 0.00
14 UPT PIPK1BD PASS AISC- H1-2 6.152 2z
139471.22 € ©.00 3593, 50 0.0
19 UPT EIFX180 PASS AISC- Hl-2 0.320 22
125603.95 € 0.00 3404.%6 0.00
20 UPT PIPX1BQ PASS RISC- Ri-2 0.28% 22
111743.76 € 0.00 3246.02 0.00
21 UPT PIPX1B0 PASS AISC- H1-2 0,258 22
97700,02 € 0.00 117,56 0.00

£:11-Opces A TERINNG) Duaarrollois) Tozre AND

Page 37 of 13¥

Fricay, Septembe: 2i. 2601, D1:06 F

TORRE AUTOSOFORTADA

ALL UNITS ARE - KO METE (IRLEAS OTRIRNIZE HOTED)

-- PAGE NO. 30

HEMBER TAELE REHULY/  CRITICAL OOHD/ PATIO/ LOADING/
= W 7] LOCATION
25 LD L40 4010 PASS AISC- Hi-1 0.153 22
£501.40 C 16.19 99.64 0.00
6 LD L4g 4010 PASS AISC- H2-L n.g82 22
1435.04 T -50.82 46.95 1.81
21 LD LD £010 PASS AlSC- X1-1 0.121 2
6516.31 € -46.19 -9.23 0.30
78 LD L40 4010 PASS AISC- K1-3 0.147 o2
wlb2.40 € 19,76 53.7u Q.00
29 LD LAO 1010 PASS AISC- HZ-1 0,086 22
l441.87 1T ~33,8% “62.%0 0.00
30 LD L4O 4010 PASS AISC- H1-2 ¢.12§ 21
€437.98 C -62.64 -4.62 0.00
11 LD LD 43I0 PASS Al5C- H1-3 0.138 22
6585, 64 C 17.46 51,17 0.00
32 LD L4D 4910 PASS RISC- H2-1 0.0%0 22
1565.61 T -37.95 -63.39 0.00
33 LD L40 4010 PASY AISC- H1-3 0.12% F2]
6285.7¢ C -65.91 “14. 1 0.00
34 LD LAD 401D PASS ATSC- H2-1 0.141 2z
6397.28 T -4.39 §0.70 0,63
35 LD L4D 4010 PASS AISC- )2~1 0.109 24
5280.54 T 1.67 59,09 0.83
16 Lb 140 4010 PASS AISC- H2-1 6.209 21
10542.18 T 9.43 104.58 0.43
31 UPT PIPX180 PASS A1SC- H1-2 0.679 z1
277800.44 C 0.00 5946, 44 0.00
38 UPT PIPXL80 BASS AISC- Hl=1 0.637 21
268030.72 C 0.00 2232, 31 0.00
39 UPT PIPX160 PASS AISC- Hl-1 0.621 21
291105.69 € 0.00 944.41 0.00
40 UPT PIPXIZG PASS RISC- RI-1 0. 626 71
252407,25 C 0.00 1002.96 1.00
A1 UPT  PIPKIBO PASS AISC- K1-2 0,685 21
793161.16 C 0.00 1448.70 1.00
42 UPT PIPK1BQ PASS A1SC- H1-2 0.317 22
15314%.44 C 0.00 346,17 g.00
43 UPT PIPX1B0 PASS ALSC- H1-1 0,352 22
159168.59 C 0.00 1337.17 0.00
44 UPT FIPX180 PASS AISC- H1-1 0.350 22
160176.02 C 0.00 1073.15 1,00
45 UPT PIPX1BO PASS AISC- Hl-1 0.353 22
161136.20 C ©.00 1101,32 0.00

C:\1-Oncar\TES LS \d) Desarroilol)) Terre ANL
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" T TORRE AUTOSOPORTADA

!

"
Frigay, Seprember 21, 2001,

ALL UNITS ARE - XU MWETE {UNLESH OTHERWIST HOTID)

== FAGE HO, 39
I

HEMRIR TARLE RESULT/ CRITICAL COMD/ RATIO/ LOADIMG/
= " w LoCATIGN
[
|

48 UPT PIPX1BO FASS AlSC- NH1-1 0.351 ' 22
158167.81 C 0.00 1348145 [0 o.00

43 UPT  PIEKLEC PASS RISC- H1-1 0.351 12
160377.23 © 0.00 1081.35 | 1,00

50 UPT FIPX1BQ FASS A13C- H1-1 0.353 | 22
16096114 C 0.00 1143.06 | 0,92

51 Upt  PIPXLAG FASE AlSC- R1-2 0.398 | 22
161230,16 € 0.00 J663.64 I 1.00

52 Wb L4g¢ aclo FASS AISC- Hl-1 0441 | 21
?5785.36.¢C -%.23 4,96 I 0.00

53 LD LAD 4010 PASS AISC- Hl-3 0.200 22
1184014 € -59.35 32,06 0.00

56 LD L4D 4020 PASS ALSC- Hl-1 0.261 | 22
13115.40 € 54.27 95.45 | 0.00

5% LD L4D 4010 PASS A1SC- H1-3 ¢.139 | 24
§ozd. b3 C -66.7R 0.38 0.0

56 LD L4D 4010 £ASS AISC- H1-3 0.21 22
15780.01 € ~47.28 §7.¢0 0.00

57 140 4910 PASS AISC- Hl-1 0.204 21
12246.56 € -58.30 30.79 0.00

58 b id0 4010 PASS AISC- H1-1 0.26% 21
1A361.44 C 12,19 -4zam 0.22

59 LD Li¢ 4810 FASS RISC- Hl-1 0.264 21

1657951 € 14,07 65.02 | 1.30 .

60 LD L40 4010 FRSS AISC- H1-1 0.234 21
15001.32 ¢© 14.00 ~51.18 | 0.00

61 1D L40 4010 PASS AISC- H1-1 0.212; 21
1428143 -B.0B 38.26 | 0.00

62 1D Lad 4010 FASS AlSC- K1-3 0.205 21
11782,69 -56.97 30.11 ¢ 1.30

6} 1D L40 ao10 FASS AISC- Hi-1 0.177) 22
12274.79 ¢ 2,33 28.94 , e

&4 LD LiD 4010 FASS ALSC~ H1-1 0.207, 22
12305.82 C 1.73 -69.39 1.30

€5 LD L0 4010 PASS RISC- H1-1 0.201, 22
12416.46 C 5.52 65.04 0.00

66 LD L4Q 4010 PASS AISC- H1-1 0.8 22
12686.91 ¢ 0.19 -26.78 1.08

&7 LD 140 <010 PASS AISC- Hi-1 0.263 Fed
15607.00 ¢ 45,10 §8.82 1.3

&8 1D L40 40%t0 FASS AISC- H1-1 0.152 23
10250.52 C 515 Q.54

ﬂT:LS b}
.'
!

i

——— s
ISCATVTESIS |d) Peparrolloli) Torre, ANT

Foge I? of 133

Friday, Sepeamber 21, 00t, £7:06 P’!‘l

TORRE AUTOSOPORTADA == PAGE HG. 10
ALL UNITS ARE - KO HETE (IMLEES OTHERWIBE HOTED}

HEMBER TABRLE REBULT/ CRITICAL QOWRD/ RATIC/ LOADING/
x MY »z LOCATION

71 up L4G 4010 PA3S Al1SC- H1-2 0.136 23
8171.23 € -6.21 35.03 0.00

72 LD L0 4010 PASS AlSC- Wi-3 0,134 23
6919.5% C -56.19 70.58 1.30

12 LD LD 4010 PASS Al5C- H1-3 0.135 24
di43.1B C ~3.58 35.61 1.30

ELI P ] LAD 4010 PASS AISC- H1-3 0.158 24
8540.11 € 5,35 -56.38 1.30

75 LD L4Q d0i0 FRSS AISC- H1-] 6,175 24
9352.8% C T.54 £4.15 9.00

¥ LD LAD 4010 PASS AISC- H1-3 0.152 24
10229,71 ¢ 6,65 -23.38 9.5

77 LD LAD 4010 PASS AISC- H1-1 0.260 22
128%43,17 ¢ 55.72 96.87 .30

78 LW LG 4010 FASS AISC- HI-1 0.211 21
M3 C -T.24 37.31 1.3

79 WD LAD 4010 PASS AISC- H1-1 0.240 21
1541211 © 14,65 -51.79 1.30

£Q LD 140 401D PASS AISC- R1-1 0270 21
1694%.42 C 14,65 65,91 Q.00

8l LD L4D 401D PASS AISC- Wi-1 0.213 21
18658.16 C 12.72 -42.33 c.98

92 ik L40 4010 FASE AISC- Mi-1 0.442 21
25958.01 ¢ -i0.77 143,54 1.30

81 LB LdD 4Dip FASH AISC- Hl-1 0.184 22
12988.98 C =-0.07 -Z7.04 9.11

B4 LD LAQ 4010 PASS AISC- Hl-1 9.213 22
1278%,88 ¢ §.74 65.88 1.30

By Lb L40 4010 BARI AISC~ H1-1 0.213 22
12715.58 € 3.02 -10.08 0.00

86 LD LAD 4010 PASSE AIBC- H1-1 Q.104 22
12681.93 ¢ -27.23 16.08 1.30

87 LD LiC 4010 PASS AISC- H1-1 0.206 22
1229%.56 -57.32 32,86 1.30

BB LD L30 308 PASS AISC- H2-1 0.206 21
873009 T 17.79 12,83 0.00

89 1D L300 308 PASS RISC- H1-1 Qa.285 21
T100.29 C -15.25 66.13 .00

0 W L3O 308 PASS AISC- H2~} 0.088 21
A0s¢.06 T 0.87 16.15 9,00

a1 Lo L3I0 308 PASS AISC- W1-] 0.106 23
2385.08 C -2.41 21.87 Q.00

C113-Oscar\TESIS\A) Gnsarailerss Torrs. ANL
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Feiday, Sepcember 21, 7001, 27:06 M

TORKE AUTOSOPCRTADA =-- PAGE BO.
ALL (WITE ARE - KO METE (UNLESS OTVERNISE NOTED)

MIMEER TARLE REBULT/  CAITICAL COvD/ RAT1O/ LOADTNG/
[ £ wr -} LOCATION

§4 LB L3I0 308 Pags AISGC- H1-3 0.056 2
BGE.E4 C S.24 24,36 Q.00

§5 LD 130 308 PASS AISC- H1-3 0.120 21
1259.03 C -0.85 27.23 ¢.00

96 LD  L4Q 4010 PASS ATSC- HZ-3 0.080 21
4831.19 T 2,09 30.72 Q.00

97 LB L4D 4010 PASS ATSC- H1-3 0.10% 2
1696.16 C 2.3 87.41 0.00

S8 LD L40 4010 PASS AISC- H2-1 0.065 23
1326.17 T 2.76 51.42 0,00

99 LD L3O 308 PAZS AlSC- H1-3 0.082 23
158,47 © -0.24 21.43 3.24

160 LD L30 106 ERSS A1SC- Hi-] ¢.063 22
327,69 C T.8% 23.35 3.13

191 1o L30 308 PASS AISC- H1-3 0.122 22
1586.73 C 2.88 34.31 2.51

102 LD L3I0 308 PASS ALSC- HZ-1 ¢.067 20
2,15 T =164 32.52 0.90

103 LD L0 308 PRSS AISC- H1-3 0.0%¢ 23
1251.55 C -1.01 13.71 1.82

184 LB 130 308 BRSS AISC- K2-1 0.054 23
1572,61 T 1.18 12.53 1.57

195 1b L3O 308 PASS A15C- H1-3 0,157 23
36331.96 C -6.89 J6.42 1.24

106 Lp 130 308 PASS AISC- H2-1 ©.108 23
4495.02 T 7,42 §.72 0.18

197 LD 130 308 PASS Al3C- H2-1 0.15% 22
£270.3% 1 33.48 -0.53 0.00

108 LD L3I0 308 PASE RISC- K1+2 0,196 22
5045.95 C -5.69 10,95 0.00

105 LD 130 308 PASS ATSC- H1-3 0.098 21
2271.31 C -23.28 B.T .00

110 Lb L30 04 PASS ALSC~ H1-3 0.0%5 22
2403.68 C -1.44 16.29 0.00

111 LD L3O 30v PASS AISC= H2-1 0,136 22
1521.98 T ~-13.27 31.67 2.35%

112 LD L30 208 PASS AlSC- H1-3 0.226 22
3160.78 C 47,64 39.18 0.00

113 1w L30 308 PASS AISC- H1-2 0.140 21
1632.83 C -7.517 26,24 0.00

114 Lo 130 306 PASS AISC- H1-3 0,154 22
1812.%6 € -2.80 27.99 Q.06

C:17-Prcar\TOSI\d) Dazerzoilal]) Torre.ANL

Page {1 of }IY

Fridsy, Septasber Z1., 2041, 07:06 M

TORRE AUTOSOPORTADA

ALL UMITH ARE - K3 MEITE (CALES3 OTHERWIAE WOTED)

-- PROE NO. LY

HEHALE TABLE RESULETS CRITICAL COMD/ ANTID/ LOADING/
™ "y M LOCATION

117 LD L40 4010 PASS AISC- H2-1 0.084 22
2155.22 T -3.56 £6.71 0.00

118 LD L3O 308 PAS3 AISC- H1-3 0.158 22
1871.91 C -2.§7 28.39 3.2¢4

119 up L300 304 PASS AlSC- H1-3 0.14€ 21
1715.93 & -1.83 26,44 .13

120 1D L3D 308 PASS AISC- HL-3 0.248 22
3238.29 ¢ 47.21 39.3% 2.51

121 LD L3C 308 PASS AISC- m2-1 9.1 22
1618.87 T -43.01 31.91 0.00

122 LD L0 300 'ASS AISC- H1-D 0.996 22
2499.15 ¢ =1.486 16.67 1.82

123 LD LD 208 PASS AISC- H1-3 6.102 - 21
2355.13 € -23.16 9.36 1.57

124 LD L30 308 PASS AISC- H1-] 0.19% 2z
5164.41 C -5.86 41.21 1.24

123 LD L3O 308 PASS AISC- H2-1 0.15% 22
C420.64 T 32.82 -1.38 0.7d

126 1D L40 4010 PASS AISC- H1-3 0.204 20
a14.52 € 5.31 225.18 0.00

121 Lo 140 4010 PASS AISC- HL1-3 0.242 22
2713.44 © -106.01 171.12 0.00

12% LD L40 4010 PASS AISC- H2-1 0.109 23
5164,59 T 5.13 £8.53 0.00

130 LD L40 4010 FRSS Al15C- HZ-1 0.107 22
%018.19 T 15.63 52.62 1.93

132 Lk L4D 4010 FASS Al18C- R2-1 0.103 22
4716.88 T 14.02 51.51 0.0

133 1D L40 4010 PASS RISC- HZ=-1 a,078 kL]
4292.13 T 10.48 30.41 a.00

135 1p L40 401G PASS AISC- n2-1 0.083 22
2283.96 T ~-3.73 £7.01 1.93

137 LD L40 4010 PASS AISC- H1-3 0.09% 21
409¢.78 ¢ -28.43 26,67 1.9y

138 LD L3Q 308 PASS AISC- H1-3 0.042 a2
153.34 C =14, 54 11.7% 1.00

12% Lb L3I0 308 PASS A18C- #1-1 0.156 22
78333 ¢ -8.27 18.26 0.00

140 LD E30 308 PASS A1SC+ H2-1 0.110 2
1624.70 T 62.63 5.02 Q.00

141 LD 130 308 FASS ATSC- H1-2 0.142 22

3395.36 C -3.41

18.69 0.00

C\1-Oscar\TESI5\d) Deseriollol)} Tosre.
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TORRE AUTOSOPORTADA

FefdAy. Stpteaber 71. 2001, 07:
Il

== PHGE NO.
B
i
.
|
ALL UNITS ANE - WO METE {UNLISS OTRERWISE MOTED} i
'
HEMBER TABLE rasyLT/ CRITICAL COMD/ RATIOS TOADING/
o 4 ¥z LOCAYION
X
144 Lo 1,30 308 PASS APEC- H2-1 0,107 ,‘ 22
165442 T -62.9] 314 . 0.00
145 LD L3O DO PASS ALSC- W1-3 o.x4 22
8865 C 5.56 18.79 ;o 0.00
147 LD L40 4D1Q rags RISC- H2-1 G204 | 21
1249,31 1 10.02 101.78 i e.00
148 LD L40 4010 FASS AISC- HZ-1 0.185 Il 2t
1z87.85 T 916 73,19 1.93
150 1D 140 401Q PASS AlSC- m2-) @,121 | 23
654337 1 7.48 53.63 . 0.00
151 1D 140 4010 PRSS AlSC- H1-) 21
6055.46 C -23.8% 145
153 b LG D10 PALS AISC- HZ-1 22
80,21 T 28,39 1.98
155 LD L4Q 401h PASS AISC- H2-1 21
296,13 1 5.55 1,93
156 LD L3I0 304 PASS AISG- H2-1 21
60.0¢ T ~46,39 a.00
157 LD 139 J08 PASS AISC- K1-3 23
2072.45 € 0.0 0.00
158 1D L30 308 PASS AISC- H2-1 23
855.46 T -45.17 6.00
159 1D 130 108 #ASS AISC- HL1-3 2
1T1%.64 C 3.6 0.0
160 LD L3 2ap PASS AISC- H2-1 22
s T 3.2 0.00
161 LD L3O 308 TAS! AISC- NL-3 21
2420.83 C =2.92 0.00
162 LD L3I0 308 2A5S ALSC- H2-1 21
1243.07 T 71.18 0.00
163 LD L3¢ 308 PASS AISC- Hi-3 21
2633.29 ¢ -6.47 0.00
164 LD 130 308 PASS AISC- W2-% 21
6580.04 T -18.43 0.00
18% LD 130 108 PASS AISC- Hl1-1 21
698177 C 15,09 ¢.00
166 LD L3O 308 PASS RISC- H2-1 21
292514 1 -0.94 0.00
167 LD L3¢ A0@ #ASS AISC- H1-3 n
2290.77 C 2,80 D.00
18 LD L3I0 3o8 PASS ALSC- H2-1 Fi)
1113.58 T 25. 1 2.35%
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HIMEER TABLE RESULT/  CRITICAL OOMD/ RATIO/ LOADING /S
x e Mz LOCATION

171 b L3IC 308 PASS AlSC- H1-1 0.11¢6 21
1193.46 € 0.1% 26.81 0.00

172w L40 401D PASS AISC- W2-1 0.07% 21
4101.06 T 2 31.15 0.00

113 Lo L4D 4010 PASS a.108 2
16%1.78 ¢ ~1.68 101.2] 0.00

111 1D LD 4010 PASS AISC- H2-1 0.06% 24
126,24 1 2.3% 58.19 0.00

175 Lk L30 309 PASS AISC- H1-3 0.004 24
177.90 ¢ 1.27 21.43 I.H

176 LD L30 308 PASS ALISC- H1-3 9.0 22
412,96 € -7.56 23.18 .12

177 LD L3O 308 BASS AISC- H1-3 0.153 24
1503.23 C -30.28 J4.63 2.5

178 LD L3C 308 FASS AISC- H2-1 0.033 2
619,70 T 27.59 27.17 o.o0

17% L L30 308 PASS AlSC- A1-2 0.056 24
1261.91 C 1.3 11.73 1.82

180 LD L30 308 PASS AISC- H2-1 0.070 24
1566.67 T -15.713 12.33 1.57

18% LD L30 308 PASE AISC- F1-1 0.1%5 .M
3627.63 C 4.83 36,38 L.24

i82 1D L3O 308 PASS A1SC- u2-1 0.128 24
446672 T -26.21 8.586 ¢.78

19) 1> Lap 4010 FASS AlSC- HI-3 0.204 20
Ald.£2 ¢ 5.2% 225. 1 ¢.00

185 Lo L1 4010 PASS AlSC- H2Z-1 0.189 21
10%84.33 T 4.01 80.34 000

18§ LD L40 4010 PASS AISC- ¥1-1 0.162 22
T276.30 € 15.41 §2.57 1.93

188 LD  L40 4010 PASS AISC~ H2-1 a.1486 22
€630.04 T -4.90 B3.41 9.00

189 LD  L40D 4010 PRSS AISC- H2-1 q.122 24
6577.280 T T.40 5374 1.93

131 LD 140 4010 PASS AISC- R2-1 0,102 21
2314.03 T -5,35 47.%3 1.93

193 Lo LAD 4010 PASS AISC- H2-1 D.0§2 u
291147 T -27.78 18.43 1.98

1% 1> L3I0 308 PASS Al5C- H1-2 0.043 24
15,02 ¢ 20.94 9.98 1.00

195 Lp LI 308 ERSS AISC- KHI-] 0.132 2
2853.34 C z.4c 23.9% 0.6Q
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"TORAE. AUTOSOTORTAGA

ALL UNITI ARE - KO NETE {UNLES® OTRKLRWIAT HOTED)

|
Friday, Saplemier 21, 2001, 07:46 M
—_— e e ——
== FAGE NO. L]

HEHARR TABLE RESULT/ CRITICAL COMD/ RATIOf
(2.4 MY Mz LOCATION
1
I
155 LD L40 4014 FASS AlISC- HZ-1 0.0 ! 22
2050.41 7 .68 &1,74 I o.00
JhE LD LMD 388 FASS AlSC- #1-3 0.132 I b4
16R4.67 © -3.08 o5.16 P30
251 Lo L3I0 308 FASS Al3C- Wi-2 0122 21
1583.83 © -6.92 23,51 . 2.9
2%8 10 L30 200 FASS ALSC- H1-3 o.233 | 22
tade. N1 ¢ 66,44 35.41 oz3e
2%9 LB L30 300 PASS AISC- H2-1 0151 I 22
144000 T -64.13 27.49 | 0.00 !
260 LD L3I0 308 PASS AISC- H1-3 0.092 22 |
2780.91 ¢ -1.62 1920 | 1.T3 |
261 LD L3O 308 FASS AISC- H1-3 0.100 21
13,718 ¢ -30.718 iz o !
762 LD LB 308 BASS RISC- HI-3 0.188 | 22 !
4946.85 ¢ -6.61 3773 1.21 '
261 1p 130 Jod FASS AISC- N2+l 0.167 | 22 I
5910.74 T 19,67 -0.87 |  0.73 .
264 LD L4 1010 PASS AISG- H1-3 0.239 | 22
2336.15 € 150.35 1ue.70 0.00
217 > L4b 4030 PASS AISC- H2-1 0. 22
462740 7 105.08 -5.86 0.78
278 LD L4b 4010 PASS AISC- H2-1 0.100 | 22
4599.16 T 17.87 41,93 | 1.81
280 LD L4D 4210 PASS ALSC- H2-1 9.095 | 22
4238.51 T 18.40 46.28 | 0.00
181 LD LD 4030 PASS ATSC- BE-3 0.077 | 23 .
552,31 ¢ -25.20 1864 1.81
283 LD LAO 4010 PASS A15C- H2-1 0.077 I. 22
1205.21 T -4.71 62.36 | 1.81
285 LD L4O 4010 PASS RISC- H1-3 o.oes |, 21 !
171166 € 51.13 8.40 | 0.00 t
286 LD L3O 308 PASS AISC- H1-3 0.041 | 22 ,
147.96 € -14.06 1185 | 1.00 .
287 w130 308 PASS AISC- ®1-3 0.0, 2z |
3308.76 C -3,81 15.85 0.00
280 1D 130 308 PASS AISC- H2-1 0.099 . 22
156404 T 56.€3 ERENL 0.00
209 LD 530 JO8 PASS AISC- H1-3 0.128" H 1
26173 € -5.57 1920 1 0.00 !
280 LD L3O o8 PASS RISC- H1-3 o.042) 22
tio.o1 ¢ 15,32 11.56 | 1.00

B i e T
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" TTORRE AUTOSOFORTADA

Friday, Saptepber 21, 2001, 07:06 PH

ALL UNITH ARE - KO METE (UNLESS OTRERWISE MOTED)

=+ PAGE HO. LE ]

HIMBER TARLE RESULT/ CRITICAL COMD/ RATIOf LOADING/
x MY M LOCATION

283 Lb L3I0 308 PASS AISC- H1-) 0.430 22
3218.96 C 5.80 17.16 0,00

2% 1D LAR 4010 FASS AISC- H1-3 G.241 22
2333.94 ¢ i151.00 150,21 2,35

29 LD L40 4010 FASS AISC- NH2-1 0,210 43
i0215,60 T 13.92 1p7.28 0.78

296 UPT PIPXiBO PASS AISC~ H1-2 0,631 21
25453%9.72 € 0.00 $933.20 Q.00

297 UPT PIFXLBO PASS AISC- Hi-1 0.587 21
265422, 4 © 0.00 2156.99 Q.00

298 UPT PIPXIBO PASS ATISC- H1-1 0.572 2%
26764%.64 C 0.00 BBY.48 o.00

293 UPT FIPX1B0 PASS A[SC- H1-1 0.578 21
268929.34 C .00 1135.49 .00

300 UPT PIPX1BO PASS AISC- H1-2 0.828 21
269598.5% C Q.00 4016. 34 .00

301 Lo L40 4010 PASS AlISC- A1-1 0.431 21
25824.96 C 11.46 132.08 0.0%

302 W L40 4010 PASS A1SC- R1-1 0.212 22
12124.31 © 55,50 35.78 Q.00

33 1o L40 11Q PASS AISC- Ki-1 0.196 .22
1}093.40 C 20.21 16,93 0.00

o 1p LD 4010 PASS AISC- Hl-} 0.212 22
1312409 C© ~2.1% -63.37 1.7

305 Lk Ld0 4010 PASS RISC- H1-1 0.213 22
1318401 C -9.16 59,31 Q.00

306 LD LdD 4010 PASS AISC- F1-1 ¢.195 22
1342800 C -15.81 -26.05 1.1%

30T 1D LA 4010 Pags RISC- Wi- 0.268 22
16200.82 C© 34,75 64 .66 1.217

308 LD L40 #0210 FASS AISC- ®i-1 0.2158 21
18803.0% C -13,2t -43.30 o.11

Jo9 LD 140 4010 PASS AISC- Hi-1 0.265 21
L17152.67 C -13.03 59.09 1.27

310 LD L40 #1010 PASS AISC- H1-1 0.238 21
15693.39 C -13.05 -46.9%0 0.0¢
311 L40 4010 PASS AISC- Hl-1 0.215 21 '
15053.55 € .88 10,66 G. 00
1 L L40 4010 PASS AISC~- H1-1 0.205 21 '
12672.62 C 17.02 LR} .2
313 w130 308 PASE AISC+ RZ-1 2,187 21
7918.79 T -15.64 11.47 0.00
Page 4% far 13)
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Fricay, Sepceabsr 21, 2001, 07:06 FH

TORRE AUTOSOPORTADA

ALL (NIT3S ARE - K@ METE (UNLESS QOTEERWIEE NOTED)

-- FAGE NO, 9

HDHRER TALE REBULT/ CRITICAL QOND/S RATIO/ LOADINGS
n e Mz LOCATION

e Lo 130 308 PASS AISC- Hl-3 0,056 21
214701 C 2.47 20.66 0.00

31T LD L3 08 FASS RISC- HI-1 0.106 24
673,53 T 38.5% 24,92 2.20

318 D L3D 30B PASS AISC- H1-3 0.144 1}
1577.25 C -40.51 25,41 0.00

3i% LD L3I0 306 PASS AISC- H1-3 0.078 23
T46.59 C 4.25 21,80 .00

3z0 LD L3I0 308 PASS ALSC- H1-3 0.098 21
1081.74 C o.70 24.0% 0.00

321 L L4C 4010 PASS AlSC- K-} 0.075 21
4L47.7% T o.11 15,12 2.00

322 LR LAQ 4010 FASS AISC- H1-3 0.115 21
1628.29 C -7.89 106.52 ¢.H

321 Lo L40 4010 PASS ALSC- HZ2-1 0.0e2 F2
1192.92 T z2.98 96.09 0.00

324 LD LI0 308 PASS AISC- H1-3 0.075 24
T58.598 C 1.60 15.37 3.05

32 o 130 308 PASS ALSC- H1-3 0,073 22
369,13 C -te.58 2t.50 2.93

J26 Lb L3C 308 PASS AISC- H1-3 0.153 24
1463.5€ C -40.90 32.26 2.37

327 LD L3O 308 PRSS AlSC- H2-1 0.103 H
€78.07 T 35.43 24.64 .00

3 Lo L0 308 PASS AISC- H1-2 0.958 24
1281.14 C 3.22 11.66 .73

3% 1D L3O 0B PASS ALBC- H2-1 0.074 24
1545.75 T -20.25 12.13 1.17

330 Lh 130 206 PASS AISC- H1-3 0.151 24
1598.06 C £.04 34.26 1.21

331 b L3O 304 PASS AISC~ H2-1 2,139 z4
4221.90 T +36.43 10.28 Q.73

332 LD L4D 401D PASS AISC- H1-3 0.200 21
1339.25 C -51.7% 161.65 0.00

333 b L40 4010 PASS ALSC- 12-1 0.184 23
352,58 T 85.12 161.12 2.35

335 10 L40 4010 PASS AlSC» HZ-1 0.186 21
10264.535 T 13.17 8,48 0.00

336 LD L40 4010 PASS AISC- H1-3 0.158 22
3.3 C 16,58 58,69 1.9l

338 LD LAG 4010 PASS AlBC- H2-1 @.1%1 2z
€656.03 T -6.29 B8.11 o.00

CrVI=Dacar) TE5I51d) Dedariollnlj} Torre ANL
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TCRRE AUTOSOPORTADA

-~ PAGE RO, a0

ALL (RIS ARR - KG METE (UNLESS OTHERNISE NOTID)

HIDHRER TARLE RESULTS CRITICAL COMHD/ RATIO/ LOADING/
Fx "o -] TOCATION

343 P L4D 4010 PASS AISC- H2-1 0.060 24
2687.51 T -27,97 18.99 1,86

J44 LD L30 108 PASS AISC- H2-1 0.047 22
149,86 T -37.75 0.9 q.0G

4: LD 130 308 BASS AISC- H1-3 Q.1 21
2587.41 € 3.90 21.4% 0.00

346 LD L30 308 PASS AISC- W2-1 0.100 21
1161.29 T -65.0% 2.0 0.00

347 LD 130 308 PASS AISC- H1-3 0.117 2%
2362.29 € 5.50 23.27 Q.00

348 LD L0 308 PASS AlSC- KZ-1 0.05% 23
. 96.86 T 50,16 -0.46 Q.00

s LD L3O Jo8 FASS AISG- K1-3 0.091 24
1948,33 C 4,21 16,19 Q.00

350 1D L30 08 FASS ARISC- H2-1 0.067 24
a61.%6 T 42,33 1.66 Q.00

351 L L3I0 303 PASS A15C- #1-3 0.082 24
Y1664.80 T ~4,2% 1n.18 Q.00

352 LD L4C 4010 PASS AISC- N2-1 0.143 22
625542 T -5.89 BE. 44 .78

153 b L40 4010 PASS ATSC- H1=} Q.764 22
15861.83 C 35.13 65.07 0.00

3s4 1D L40 4010 PASS AISC- HI-1 0.197 21
12095.1% C 47.56 32.44 0.00

355 LD 140 4010 PROS AISC- H1-1 0.189 22
12943.72 ¢ ~14.57 =25.13 0.00

56 LD 140 401C BASS AISC- H1-1 0.208 - 22
12679%.81 ¢ -1.8¢ 58.2% 1.27

57 LD L40 1010 PASS AlBC- H1-1 ¢.20% 22
12588.91 C -0.7% -62.78 0.00

358 LD 140 4010 PASS AISC- H1-1 2.17% 22
125¢8.14 C -6.08 25,30 Q.00

339 Lp L40 4010 PASS AISC- Ki-1 0.204 22
12146.70 C 56.117 365 1.27

360 LD L0 4010 PASS AISC- Ki-) 6.209 n
144%3.22 C T.60 31.48 1.27

36! LD L40 4010 PASS ALSC- H1-1 0.210 2
10196.18 C -11.70 ~46,30 1,23

362 Lp 140 4010 PASS AISC- HI-1 0.258 21
1€648,67 C ~11.80 H8.01 Q.00

363 LD L4Q 4010 PASS AISC- Hl-1 G.268 21
18351.82 £ -13.17 -42.57 1.06

£:11-Cocar\TESISId) Dusarrallol}) Torre.ANL
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| t
ALL UNITS ARE - KO METE {UNLESS OTHERNIBK HOTED) W
HIDMBER TABLE MRFULT/ CRITICAL CoMD/ PATIC/ l‘nmwcl ;
[ ] . 4 i) LOCATION i
' |
|
366 1D 130 00 FASS AISC- HL-D 0183 L 23 I
359%.63 € 7.53 34.31 I 0.00
167 LD L3O 308 PAsSS ALSC- H2-1 0.055 I 2 I
J8Z.10 T -13.71 L17.57 ! 0.00
368 LD L3D 308 rass AISC- H1-3 0,055 | 23 l
1258.86 C 1.00 11,63 0.00
369 LD 130 308 PASS ATSC- H1-3 0.062 2% l
305.85 € . 23.11 |22 i
37 1 130 308 PASS AISC- #1-) 0.108 23 ,
111,87 ¢ -5, 45 % 0.00 i
371 o L3 J08 FASS ALSC- H1-3 0.070 | 22
1.4 ¢ -te.98 20T U WY !
372 Lb  L30 3o0M FASS AISC- H1-3 o.c72 | 23 |
739,39 ¢ 0.13 140 ' 0.00 !
313 W LAg 4010 PASS AlSC- H2-1 0.058 ! 22 !
$9.26 T +44.97 .40 1 0.00
374 LD L0 4010 PASS A15C- H1-3 0.111 2 .
1628.30 € -8.28 102,32 | 1.57 v
375 LD L4d 2010 FASS ALSC= H2-1 0.097 |1 21 |
051.51 T -8.12 BA.O} | 0.00 .
36 LD L9 308 PASS Af3c- H1-3 0.101 | 21
1135.% C 0.78 24.42 |\ 1.05
317 W LI J0 PASS ATSC- H1-3 0.083 24
123.03 ¢ -9.44 2130 2.93
im 1p 130 a8 PASS AISC- H1-3 0.143 21
2140.75 C -1.04 3%.21 | .1
Mz W 130 308 PASS AISC~ HZ-1 90.070 II 21
1277.75 T 0.42 2067 ! 0.00
380 L0 130 308 FASS A1SC- H1-3 0.099 ' 21
220,75 ¢ 2.49 20.92 | 1.1
381 LD L30 308 PASS AISC- R2-1 0.088 | 2
2794.10 T 0.53% 17.84 |r 1.47
342 1w LD 308 FASS AISC- Hi-1 0.272 21
€839.50 ¢ 15,492 62,12 | 1.21 ,
383 Lo LI0 08 PASS ATSC- R2-1 0,157 21
g2 .20 T -15.09 16.40 0.73
3B LD LAD 4010 PASS AISC- H1-3 0.177) 20 '
831,95 © -3.76 199,23 0.00
387 LD Li0 ¢OLD TASS AlSC- H2-1 D.l.lB‘ 23
6261.89 T 9.35 s2.05 I 0.00 '
383 LD 140 4010 PASS  AISC- Hi-) 0.115! 2
6104 .44 C -4d.0d -10.13 ! 1.36
f.’\l:ﬂsrlxl"!HI:’l_Dﬁlalszla\jJ Toroe. ANL |‘ F-'fa 31 or IJ:'I
Ty —d e e e ]
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TORRE AUTOSCPORTADA -— PAGE KO
ALL UNITS ARX ~ KU HETE (UNLXSS OTEERWIAT NOTID)

MDMRER TABLE RESULT/  CRITICAL COnb/ RATIOf LOADING/
3 MY Mz LOGATTM

393 LD 140 4010 PASS AISC- H2-1 0.062 23
113941 T -4,43 55.42 1.01

395 LD L0 4D10 PASS AISC- H2-] o.677 21
1261.68 T ~0.51 34.90 1.86

3%6 1D L40 {0i0 FASE AISC- H1-3 0.177 0
€3]1.96 C =3.56 198.27 2.3%

397 L L3O 3ce PASS AISC- H2-1 0.057 21
89.91 T -84 -0.43 ¢.co

Jse LD L1C 308 PASS AISC- H1-13 0.087 23
1951.78 ¢ 0.93 16.19 .00

397 LD L3O 308 PASS AISC- H2-1 0.066 23
B53.8% T -42.15 1.42 0.00

100 LD L30 3I0m PASS AISC- Wi-3 0.081 23
1650.10 © 3.1 15.81 0.00

401 1D L3I0 308 PASS AISC- H2-1 2.084 22
Hl.32 T 5.7 Q.76 .00

402 LD L3O 309 FASS AISC- H1-3 2.120 2n
2647.85 € -4.29 21.63 0.00

403 L»  L3D 208 PASS AISC- H2-1 0.100 )
1188.80 T €4,78 2.9% 0.00

404 LD L30 308 PRSS AISC- Hi-1 ¢.119 21
2415.30 C -5.12 23.14 0.0Q

405 LD  L40 4010 PASS AISC- HI-1 0.098 20
.24 T 0.01 -117.04 2,27

406 LD L40 4010 PASS AIGC= H2-1 0.098 20
324 T 0.01 -117.04 z.21

A07 LD L0 1010 PASS AISC- H2-1 ¢.099 20
3257 -0.01 -117.06 2.28

408 LD  L4O 4010 FASS AISC- H1-1 0.07¢ 21
296.91 € 3.87 77.22 o.op

409 LD 140 w10 PASS AISC- H1-3 0,068 3
190.39% ¢ .61 71.47 0.00

419 1D L40 4010 PASS A1SC- H1-3 0.075 21
295.55 C .18 76.0% 4.40

411 b 40 101D PASS AISC- R2-1 0.143 22
6028.86 T =-7.64 96.68 Q.73

412 LD L40 40iC PASS AISC- H2-1 0.109 22
4187.62 T 112,14 -3.52 Q.00

413 Lo L4Q 4010 PASS AISC- H2-1 0.209 21
9315.30 T 12.71 110.16 g.73

414 UPT  PIPXIBO PASS AISC- H1-2 0.574 21
23G219.31 ¢ 9.00 5517.95 0.00
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Frichy, Septeambar 2I. 2001, 07:06 PM Frigay, Septamber 21, 3001, 07:06 PH
TORRE AUTCSOPCRTADA == EAGE HO. &3 TORRE AUTOSOPORTADA —= PAGE HO. 54
ALL UNIZS ARE -~ K HETE ({IW1EXS3 OTEERWIBE NOTID) ALL UMITS ARE - KO METE (DMLESS OTHEAWISE NOTED)
HEMBLR TABLE RESULT/ CRITICAL COHDS BATION LOAGTNG / HDEBER TARLE RESULY/ CRITICAL COND/ RATIO/S LOADINGS
= .4 » LOCATION = My ML LOCATION
417 UPT PIPX1ED FASS AISC- dl-1 0.526 21 440 LD L&D 4010 PASS AISC- H1-1 0,257 22
244550.16 C 0.0¢ 1062.72 1.00 15897.%5 C 35.02 56.87 1.24
418 UPT PIPX100 PRSS AISC- K1-2 0.565% 2 441 LD L30 308 PASS ALSC- K2-) 0.184 21
245241.95 C© 0.00 3335.57 1.00 kBT -15,80 21.42 0.00
415 UPT PIPA180 FASS AISC- H1-2 0.314 2 442 tp  L3C 308 PASS AISC- H1-] 0.710 21
125170.91 ¢ 0.00 3024.34 0.0¢ 652%.16 € 15.84 5T.66 0.00
420 UPT PLPX180 PASS AISC- Kl-1 0.291 22 443 Lo L30 308 PASS ALSC- H2-] 0.083 21
131655.36 C 0.00 10%4.61 Q.00 Z423.8% T 0.23 20.13 .00
421 UPT PIPX1BD PASS ALSC- HI-1 0.288 22 444 LD L3I0 JU8 PASS ALSC- H1-3 0.040 21
132655.03 C 0.00 75718 1.00 1997 .43 C .10 19.08 D.00
422 yPT PIPX1E0 PASS AISC- H1-1 0.254 22 445 LD L3O 308 PASS AlSC- HI-1 0,107 24
133408.94 € 0.00 102944 1.00 834.58 1 43.57 22.73 2.05
423 UPT PIPX1G0 PASS ALSC- H1-2 0.1235 22 446 LD L3O 308 PASS AISC- H1-3 Q.142 24
123663,55 © 0.00 3302.18 1.00 1601.50 ¢ -44.51 22.98 o.00
421 UPT PIPX1BD FASS AISC- H1-2 Q.314 22 447 LD L3 308 PASS AISC- H1-3 Q.072 23
125771.78 C .00 3031.26 0.00 143.50 C .37 16.61 Q.00
425 ufT PIPZ1BD FASS AISCH Hl=l 0.2%1 22 418 LD L30 308 PASS AISC- H1-13 0.088 21
131656.36 C 0.00 110271 0.00 1075.67 C 0.53 32.1u 0,00
426 UPT PIPK1BO PASS AI1SC- Hl-1 0.288 22 45 LD L40 4010 PRSS ALSC- H2-1 0.075 21
132655.98 C 0.00 Ti2.98 1.00 3860.70 T 1.60 3TN 0,00
427 UPT PIPX18D FASS A15C= jilsl 0.204 2?2 450 LD L40 4010 PRSS ALSC- H1-3 0.1 2%
133407.88 C© 0.00 1006,98 1.00 1632.0% C -11.90 112,34 0,00
426 UPT PIPK180 PASS Al1S5C- KI-2 0,333 22 451 1D L4O 4010 PASS ALSC- H2-1 0,080 3
133664 .64 C 0.00 3143.91 1.00 1078.16 T 4.57 54,34 0.00 .
423 LD L40 010 BASS AISC- K1-1 0.41% 21 452 Lo L30 08 EASS AISC- HK1-3 a.087 24
256731.26 C 11.34 121.37 Q.00 772.31 € 1.51 17.60 2.86
430 LD L4Q 4010 PASE AISC- HI-3 @.213 22 453 LD L30 308 PASS AISC~ K1-3 0.075 b4
1250%.21 C 50,44 39.30 0.00 424,98 C -17.9¢6 19.58 2,73
431 LD L4G 1010 PASS AISC- H1-1 0.275 21 454 LD 130 308 PASS AISC- HL-3 0.150 F4]
16081.88 C =13.7% -43.04 0.00 157,11 C - 29,75 2,24
432 LD Li0 4010 PASS AISC- H1-1 0.265 21 455 LD L2 308 PR3S AISC- H2-1 0.102 N
112443 € ~17.2% 44.28 1.24 01,319 T 4451 21.99 0.00
421 Lb L0 4010 PASS AISC- R1-1 0.236 21 456 LD L3O 0@ PASS AISC- H1-1 0.05% 24
159631.23 ¢ -1€.38 =40.97 Q.00 1205.9% C 4.0 10.98 1.65
43¢ LD Li0 4010 FRSS AISC- Hl-% 0.213 21 457 LD L30 303 EASS AISC- H2-1 -] 23
1523194 C 7.82 25.75 Q.00 . 1411.93 T -22.97 12. 64 1.37
435 Lo L0 1010 PSS A15C- HI-1 0.20¢ 2 458 LD L30 308 PASH AISC- H1-3 0.141 24
12B43.45 C 40.686 36.88 1.24 33%5.21 € .08 al.41 1.18
436 LD L40 4010 PA3S AISC- H1-1 0.18¢ 22 459 LD L30 308 PASS AISC~ H2-1 0.138 24
13182.13 © 15.77 19.83 0.00 31rs.28 T -39.31 12.45 Q.68
4317 LD L&D 4010 PASS AISC- H1-3 0.209 22 460 LD Li0 401D FASS AlSC- H1-2 0.i%1 24
13176.03 C 1.07 -57.72 1.24 1362.31 C ~100,59 143.549 0.00
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TORRE AUTOSCFORTADA

ALL UNITE ARE - NG HETE [UNLESS OTRERWISE MOTED)

i
)
ridey, Septeabes 21, 2001,
I Y
i

MRMELR TABLE RESULT/ CRITICAL COMD/ MATIO/ LOADIMNG/
FX MY MI LOCATION
K

465 LD LAG 4010 PASS A1SC- H2-1 0.151 2
£409.67 T -B.17 90.88 | 0.pe

466 LD LAO 4010 FASS AISC- H2-1 0.116 | 22
488,17 T -ou 16.43 | 1.s8

468 LD 140 401 FASS AXSC- H2-1 o.095 ¢ 21
1791.68 T -10.03 83.25 ;1.6

470 LD 140 401 PASS AISC- H1-3 9.086 22
281.36 € -51.69 4,76 4 1,73

47 1D 140 4010 PASS AISC- HZ-] 0.176 3
9409 T 87.37 143.12 | 2.70

472 b L30 308 PASS ALSC- H2-1 0.05%0 22
119,10 T -39.96 8.1 | 0.00

47 tb L30 308 PASS ALSC- H1-3 0.110 21
2473.38 © an 20,18 | 0.00

474 LD L3Q J0R FASS ALSC- H2-1 0.0%6 | 21
178,44 T -61.18 ez 0.00

475 1D 130 208 PASS A1SC- H1-3 0.110 | 21
2307.94 C 5.4 2192 ) @.00

476 LD 13D J0w PASS AISC- H2-1 0.063 |l 21
122.86 T 52.38 LoL g 0.00

417 1o L3 2398 FASS AISC- H1-3 0.0B4 | 2
1900.18 C -4,40 15.66 0.00

478 1D LY0 308 PASS AISC- H2-1 0.065 | 24
884.72 T 40.02 137 0.00

473 10 130 308 BASS AISC- R1-3 a.017 | H
1644.98 € -1 14.52 | 0.00

480 1D 40 4010 FASS AISC- H1-1 0,415 21
25320.68 € -11.53 121.9% a.00

481 LD 140 4010 PRS3 AISCw W1-1 0.205 | 22z
12268.3%5 C ~51.03 37.86 | 0.00

482 1D 140 4010 PA3S AISC» KI-1 0.243;, 22
12474,32 € 64.38 78.50 0.00

193 10 L40 4010 FASS AlSC- H1-1 0,133, 24

£957.19 ¢ -51. 22.61 0.00 '

484 LD LD 4010 PASS A1SC- Wi-1 0.268, 3]

1B402.46 C 12.57 -42.72 0.00
485 LD L4C 4010 PASS ATSC- H1-1 0.25§ 7 '

16776.80 ¢ 15.68 53.05 ) 1.24

486 LD 140 4010 PASS AISC- Hi-T 0.227 21
15271.31 ¢ 14.66 -0, 24y 0.00

437 LD 40 4010 ERSS AISC- Hl-1 0.204 z1
14618.33 ¢ 0.00

T
/
07:05 P
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Friday, Septeaber 21, 2001, 07:08 MM
TORRE AUTOSOPORTADA -- PAGE NO.
ALL UNITE ARY - KG METE (UNLESS OTSERWISE HOTED)

MIMELR TABLE RESULT/ CRITICAL COMD/ RATIO/ LOADING/
X MY -3 LOCATION

490 LD 140 4010 PASS RISC- RI- 0.202 22
12590.21 © -5.863 +596,99 1.24

481 LD L4D 4010 PASS AlsC- Hi-1 0.198 22
12618.35 C J.6% 52.44 9.00

492 1O L4D 4010 PASS AISC- BI-1 0.1E9 22
12B67.54 C 20.60 -26.11 1.24

493 LD 140 4010 PASS AISC- F1-1 0,253 22
15545.54 € ~35.0% 57.45 1.24

424 Lo 130 308 PASS R1SC- K2-1 0.193 21
Td49.20 T 15.13 20.14 0.00

495 o 130 308 PASS AlSC- #1-] 0.213 21
6646.82 C -15.88 57.16 0.00

496 Lo 130 308 PASS AISC- R2-1 0.084 21
2534.92 1 -0.24 19.41 ¢.00

4971 LD 130 308 PASS AISC- K1-3 0.093 21
20B5.1% C -3.13 19.91 o.co

498 1D L30 306 PASS AISC- HZ-1 0.065 23
Bi9.25 T -T.44 22.31 2.05

499 LD L30 208 PASS AISC~ H1-} 0.133 21
2107.2F € -0.15 J6.58 Q.00

500 LD L30 308 PASS ATSC- H1-3 0.678 14
755.98 C 11,09 13.38 .00

€01 LD L30 308 PASS AISC- H1-1 0.091 21
114000 C -0.63 22.55 .00

S92 Lo L40 4010 PASS AIsC- H2-1 0.076 21
001,41 T -1.06 36.8% 0.00

503 LD 14D 4010 PASE AISC- H1-3 D137 21
1631.49 C 12,29 10704 Q.00

S04 LD L4G 4010 PASS ALSC- H2-1 0.060 23
106Z2.59 T 4.85 $3.99 Q.00

505 LD LJ0 308 PASS AISC- H1-3 9.065 23
749.58 € 0.00 17.64 2.8B6

506 LD L30 308 PASS AISC- H1-3 0.071 22
i54.19 C 1e.27 19.53 2,73

507 LD L30 308 PASS AISC- R1-3 0.100 23
14668.30 C 0.84 29.20 2.4

508 LD 130 308 PASS ALSC- H2-1 0.060 21
140,95 ¥ -13.5% 2z.44 0.00

509 1D L30 208 PASS AISC- H1-3 Q.05 23
1176.80 C -0.84 10.%5 1.65

510 1O 130 308 PASS AlSC- H2-1 0.05% 22
27%.02 T 17,65 18.23 1.37
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Friday, Seplestye 71, 2001, 07305 fu Friday, Septescar 11. 2001, 07:06 IH ]
TORRE AUTOSOPORTADA == PAGE NO. 57 TCRRE AUTOSOPORTADN == PAGE NO. EL
ALL UNITS ARK - KU METE (UNLESS OTEERWISE HOTED) ALL UMITH ABE - KO METE (OWLESS OTUERWIAE HOTED)
HDBER TAGLE REBULT/ CRITICAL COMD/ RATIO/ LOADIHGS LN TABLE RESULT/ CRITICAL COMD/ RATIOf LOADTNG/
" e rz LOCATTON X Hr o LOCATION
513 LD L40 4010 PASS RISC- B1-3 0.155 20 540 LD LG 4010 PASS AISC- M1-3 0.143 23
613,35 € [T 173,14 0.00 #399.74 € 116 -43.54 0.00
514 LD L0 4010 PASS AISC- K1-3 0,155 20 541 LD Lo 3010 PASS A1SC- K1-3 0,125 23 !
€313 ¢ 1.97 173.12 2.20 BOBE.61 € -5.76 24,50 0.00
516 1D L40 w010 PA3S ATSC- H2-1 9.201 21 542 LD 140 4010 FASS Al18C- ¥1-2 0.125 23
9536.16 T 13.37 185.95 0.00 E946.49 C =34.80 22,72 L2
517 LD LaQ 010 PASS ALSC- H2-1 .1 2zl 543 LD L0 308 EASS AISC- M2+l 0.183 2z
9586.6T T 12,60 76,30 1.68 5360.44 T 5360 1,82 0.00
515 LD L40 4010 PRSS atsc- W2-1 0.113 23 s44 LD LID 308 PASS ALSC- HI-) 0,178 22
5983.73 T 8,44 50.46 0.00 4133.68 € -7.31 4.7 0.00
520 LD LA0 40LC PASS AESC- H1-3 0,119 21 545 LD L20 308 PASS AISC- H2-1 0.0%6 o2
5930.37 € -5%.54 ~9.58 1.54 2657.64 T 0.1 €.51 0.00
522 1D L40 4010 TASS AISC- H2-1 0.09%5 2 546 LD L3O 308 EASS AlSC- H1-] 0.088 22
18712.06 T 10.03 B82.867 1.68 2169.73 C -6.11 14.47 0.00
524 LD 140 4010 PASS RISC- H1-1 0.064 22 547 LD L30 208 FRSS AISC- H2-1 0.154 22
141,07 C 52,34 41,39 1.13 1266.72 T =134 25.42 2,0%
525 LD L) 108 [ RISC- HZ-1 0.047 22 548 LD L3O 08 PASS AISC- K1-3 0.231 22
165.89 T 37.60 0.76 0.00 2830.3% C 14.01 12,0 0.00
526 LD L3O 308 PRSS ALSC- H1-3 0.112 21 549 LG L3I0 308 FASS AISC- E-3 0.106 21
2547.76 C ~-4.85 19.91 0.00 1b46.64 C -5.97 20.93 0.00
527 b L3O 304 PRSS AISC- H2-1 8.096 21 ssG Lk L3ID 308 PASS A15C- H1-1 0.117 22
1215.68 T £1.00 2.82 0.00 1661.28 C =-2.9% 2321 0.00
%28 Lk L0 30§ PASS AISC- NHl=3 a.112 21 551 1D L40 4010 PASS RAISC- H1-3 0.0HL 21
2378.44 C =5.95 21.61 0.00 3624.73 € 56.19 4,28 1.73
525 1D L3I0 308 PASS AISC- H2Z-1 0.060 21 552 LD 140 4010 PASS Alsc- H1-3 ©.059 23
113.06 T -50.02 a.9? 0.00 515,42 C z2.9 60.58 .00
$30 LD 130 308 FASS ATSC- HL1-3 0.0480 23 553 LD L40 4010 PASS AISC- H1-3 0.0717 21
10681.%% C 1.18 14.65 0.00 1224.22 € 54.88 38.24 1.48
531 b Lo 308 PASS RISC- KZ-1 0.063 23 584 LD 130 208 PASS AISC- H!-3 0.121 22
§75.63 T -39.80 1.32 6.00 1725.34 € -3.04 73,60 2.86
532 LD L30 308 PASS AISC- H1-3 0.07s 23 555 LD L3O 308 PASS AISC- H1-3 0.110 21
1€28.63 € 3.30 14.56 0. 00 1627.40 € -6.2¢ 21.38 Z.13
513 o L40 4010 PASS AISC- H1-3 0.123 24 556 LD L3O 108 PRSS AISC- H1-3 0.232 22
ans1,49 ¢ -1.54 28.31 1.24 2%01,98 € 3.6k 32.96 2.24
534 1D L0 4010 PASS ALSC HI-3 0.143 H $57 Lk 13D 304 PASS AISC H2-1 0.155 22
BI17.79 C -1.22 -41,72 1.24 1332.59 T LR 25.55 0.00
535 LD 140 4010 PASS AISC- H1-3 0.137 z4 558 LD L3I0 308 PASS AISC- K1-3 0.091 22
$05%.71 C 2.67 49.6% ¢.00 2257.80 ¢ -6.,12 14.77 1.e5
536 LD L40 4010 PASS AISC- ¥Ml-3 0.148 2 5% LD L30 306 Fr3SS RISC~- H1-3 0.09% 21
9871.70 C 12.72 -20.95% 0.93 214010 C =31.%2 6.54 1.37
537 LD L4C 4010 PASS RISC- H1-1 0.239 22 560 LD 130 306 pASS ALSC- 11-3 0.180 22
12121.90 C 64.22 1%.08 1.24 4959,95 C ~7.17 34.87 1.18
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Friday, September 21, 2002, a?.-nL ] Friday, Septesber 21, 2081, 07:06
TORRE, AUTOSOPORTADA - PAGE WO 59 "l' TORRE AUTOSOPORTADA -- PRGE MO. €0
!
I I
|I ‘
ALL UNITS ARE - KG  METE {UNLERS OTREAWISE NGTED} |‘ ' ALL UNITS ARY - KG METE (UNLESS OTKERWIEE MOTED)
HOBER TABLE RESULT/  CRITICAL Cowp/ RATIOf LoantHg/ | HIMRER TAELE REAULY/  CRITICAL oD/ RATIO/ LOADING/
© wr w LOCATICH l = My "z LOCATICH
. |
561 LD L40 4010 PASS ALSC- H1-) o232 | 22 ! 530 UPT ©1Px180 PASS AISC- HI-1 0,466 2t
202 € -167.41 179,68 1220 I 21836856 C 0.00 716,00 0.00
565 LD 4,40 4010 PASS AISC- H2-1 o 22 531 UPT PIPXIBO PASS AISC- H1-1 0.473 21
4%66.76 T 111.81 -5, 64 ' 0,73 219774.19 € ©.06 976.1¢ 1,00
566 LD L4O 4¢i0 PRSS Alsc- H2-1 c.lon 22 592 uPT PIPKIEO PASS ALSC- H1-2 0.503 21
3182 T 19.98 16,56 §o1.68 2P04C1.94 C 0.00 211,15 1.00
S6B LD L4O 401G PASH A1SC- H2-1 o092 561 UPT PIPX180 PASS AISC- H1-2 0.281 2z
4154.81 1 20.40 2 . 0.00 1118%5.27 € 0.00 2796040 0.00
568 LD L40 2010 PASS A18C- HZ-1 c.os2 I 22 594 UFT  PIPXIEG EASS AISC- H1-1 0.262 2z
995.27 T -33.66 -64.17 [ 117518.75 € 0.00 1665.09 0.00
511 LD L0 401 PASS AISC- W1-3 o.088 | 21 59% UBT PlPxizc PASS ALSC- M1-1 0.258 22
AT6R.M © 55.74 B85 0,00 118539.44 € 0.00 685,36 1.00
573 LD L40 £0ID PASS AISC- #1-3 o.0T6 | 21 ‘ 596 UPT PIPXN80 PASS AISC- H1-1 0.264 22
1144.81 ¢ 55,55 37,75 0,00 119305.47 € 0.00 962,22 1.60
574 LD L3O 308 PASS ALSC- H1-) o.000 22 ! 597 UPT PIFALBO PASS AISC- H1-2 0.300 2
148.5% ¢ -14,32 11.06 | 1.00 ! 119545.99 ¢ o.00 2471,82 1.00
515 1D L30 Joe PASS AISC- H1-3 o, ! 22 | 598 UPT FIPRLEOD PASS AISC- H1-2 0.280 22
3495.70 ¢ -10.22 .2 L 0.00 | 111854.02 ¢ 0.00 2712,83 0.00
576 1D £30 308 PASS AISC- H2-1 0.101 | 22 . 589 uUPT PIPX180 PASS AISC- H1-1 0.261 22
1613.58 T 55.17 3.67 | 0.0t 11757107 € 0.00 1652.99 0.00
577 LD L3O 30§ PASS AISC- Hi-3 0.z 22 €00 UPT PIFX180 PASS AISC- H1-1 0.757 22 |
3182.33 C -5.62 6.4 000 118531.98 € 0.08 £68.88 1.00
578 LD L33 308 PASS ALSC- W1-3 0.041 22 §01 UPT PIPX180 PASS AISC- HI-1 0.264 2
13981 ¢ 15.92 1.1 | 1.00 ! 319305.20 € 0. 992.60 1.00
579 Lb  L}o 10@ PASS ALSC- Hl-3 0.136 | 22 602 UPT FIPX160 PASS ATSC- H1-2 0.303 2z
15¢0.41 ¢ 10.69 13,05 | 9.00 119541.55 € 0.00 3165.50 1.00
SBO LD L3O 30 PASS AISC- H2-1 0.101 | 22 603 1D L0 4010 PASS AISC- H2-1 0.142 2
170845 T -55.62 247 0.00 5112.57 T -1.18 BB.97 0.68
561 LD L3O 308 PASS AISC- H1-3 0.126 22 604 LD LD 4010 BASS AISC- H2-1 0.108 H
3262.72 ¢ 5.86 16.02 0.00 410227 1 114.49 -3.08 0.00
562 LD L&O 40 PASS ALSC- n2z-1 0.085 20 605 LD LD 4010 PASS AISC- HZ-1 0.209 21
1.64 7 0.03 -192,3¢ | 2.12 9576.6% T 13.79 112.99 0.69
583 L2 L4G 4910 PASS ALSC- H2-1 ©.085 | 20 606 LB L40 4010 PASS ATSC- H1-1 0.396 2
2.16 1 -0.01 -1z 2.13 24916.29 ¢ -1.82 108.47 a.00
54 LD L40 4010 PASS RISC- HZ-1 ©.085 20 607 LG LAD 4010 PASS RISC- K1-1 0.203 12
216 T -6.01 -162,14 2.13 12311.22 ¢© -42.26 £1.62 0.00
585 10 L&D 401D PASS AISC- H1-3 0.07 | 21 608 LG L&D 4010 PRSS AISC- Hi-1 0.236 22
320,62 € 119 7613 0.00 12320.97 € 65.09 71.34 0.00
386 LD 140 4910 PASS A1SC- H1-3 0.06¢ 73 £09 LD L4D 4010 PASS AISC- #2-3 0.129 2
207.11 ¢ 3.99 §6.76 |1 0.00 £300.71 C -43.19 4.4 0.00
587 1D 140 £010 PSS AISC- Hi-3 0.072 21 610 LD  L4Q 4010 PASS AISC- Al-1 D.245 22
324.53 ¢ 3.66 72.85 s.1e 15435.,88 ¢ -15.29 49,23 0,06
- - [P, i ) J S __
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Friday, Septomber 21, 2001, 07:06 M Friday, Septambwr 11, J00F, 07:06 N “
TORKE AUTOSOPORTADA -- PAGE N, 61 TORRE AUTOSOPORTADA -~ PRGE HO. €z
ALL {ITS ARE - XG HITE (UNLESS OTEERWISE MOTED) ALL UHITS ARE - KG METE (UNLESS OTHERWISX ROTED)
HEMBER TABLE RESULT/ CRITICAL CXOHD/ RATION LOADING/ HEHRER TABLE BESULT/ CHITICAL COMD/ RATIQ/ LOADING/
x " b4 LOCATION i .4 L3 LOCATION
613 LD 140 4010 PASS AISC- H1-1 Q.249 21 €36 LD LdD 4010 PASS AISC- H1l-1 0.213 22
16698.75 € 10.66 48.49 1.21 13937.64 C -41,61 43,52 1.2
614 LD L4 4010 FASS ALSC- H1-} 0.220 21 €37 LD LD 40Q1C PASS AISC- Hl-1 0.206 21
13232.50 € 9.3% =35.26 0.00 15293.55 C -2.30 19.94 1.2
615 LD L40 4010 FASS ALSC= H1-1 0.15% 2 €39 LD LD 4010 PRSS ALSC- H1-1 0.230 21
14602.70 C -3.72 21.02 0.00 158B5.24 C 11.20 -36.15 1.1
616 1D L40 4010 PRSS AIZC- Hl-1 0.196 21 €39 1D L40 4010 TA3S ALLC- N1-] 0.2ub 1
1224972 ¢ ~33%.712 38.41 L.21 17703.08 C 12,43 49,80 2.00
617 LD L4D 4010 BASS ALSC- K1-1 0.175% 22 640 1D Li0 1010 PASS AISC- H1-1 0.270 21
12510.83 C -11.46 17.61 ¢.00 18626.74 C 11.50 -40.79 1.21
BlE LD L40 4010 PASS AISC= H1-1 0.197 22 64l LD i40 4010 PASS ALSC- H1-1 0.400 21
12479.57 € -7.62 -51.469 1.21 252%0.681 C -71.88 107,14 1.21
€19 LD L40 4020 PASS AISC- Kl-1 ©.191 22 642 LD B30 308 PASS AISC- H2-1 0,191 21
12420.02 C J.16 47.088 0.00 6599,72 T -17,15 26.08 0.00
620 LD L0 4010 PASS AISC~ H1-1 0.184 22 €43 LD LJ0 308 PASS AISC- HL-3 @.254 4}
1256%.57 C 21.91 ~26.11 1.21 6246,52 16.00 52.57 Q.90
821 1D L40 4010 PASS AISC- H1-1 Q.z41 22 44 LD Lio 308 PASS AISC- H2-1 0.081 21
15058.47 € -35. 0 49.96 r.21 2252.38 T -0. 17 21,74 o.00
627 1D Le0 4010 PASS A15C- Hi-] 0.137 23 645 LD L3O JOB PASS AISC- H1-3 0,085 21
9816.73 C -0.73 -1%.29 0.10 1904.24 C k317 18,68 0.00
623 LU La0 4010 PASS AISC- H1-1 0.150 px] 646 LD L3O J08 PASS AISC- H2-1 a.103 k|
§940,.88 C 0.91 45.87 1.21 804,61 T w.1I 20.5%5 1.90
624 LD L40 4010 PASS ALSC- W1-3 Q.13 23 €47 LD L3O 204 FASS AIGC- H1-D 0.134 o4
6250.89 C 0.14 -37.9% 0.00 1586.91 C -44.12 20.50 0.00
425 LD LA0 4010 PASS ALSC- H1-3 0.120 23 €48 LD L30 308 PASS RISC- K1-3 0.048 23
7971.18 € -7.50 20.55 0.00 Bid.86 C 5.6 17.48 .00
€26 LD L0 1010 PASS AISC- H1-3 0.120 23 €4% LD L3I0 308 PASS AISC- H1-3 0.0 21
€8350.94 C -27.03 21.2% 1.21 966.5% C 0.51 15.78 0,00
GZ71 LD L40 4010 PAGLS Al5SC- #1-3 0.11% 24 6L0 10 L40 4010 PRSS AlSC- H2-1 0.013 N
T930.86 T =-3.11 22,02 1.21 3408.19 T 1,97 40.97 Q.00
628 LD L4C 4010 PASS AISC- Bl-] B.138 24 651 LD La0 4010 FRES AISC- H1-3 0.126 21
8232.96 C ~5.15 -318.18 1.21 1517.92 ¢ ~13.97 118,76 Q.00
629 LD L40 4010 PASS ATSC- H)1-3 0.148 24 €52 LD L40 4010 PRASS AISC- H2-1 0.058 2
66872.31 © -0.36 44.18 .08 951.%0 T 1.8 51.91 0.00
€30 Lo 149 4010 PASS AISC- H1-3 0,142 24 €53 LD L30 309 PASS A1SC- 13- 0.0&0 21
S642.30 C 11.7M -19.29 0.7 IEI. 54 C =~14.32 8.1 0.00
631 LD L40 4010 FASS ALSC- H1-3 0.243 22 654 LD L3D 104 FASS Al1SC- #1-3 0.0 22
11952.06 C 65.21 72.85 1.21 531,31 C© -19.85 18.50 2,51
612 1D 140 4010 PASS AlSC- H1-1 0.1%31 22 655 LD L3I0 308 PASS AISC- H1-3 o, kG F1]
13094.03 C 43.62 -26.%7 0.00 1391.714 C -43.57 21.05 2.1¢
633 LD 140 4010 PASS AISC- Hl-1 0.201 22 656 1D L30 308 PASS AlSC- n2-1 0.0%% 24
13027.57 € .02 19.36 1,21 502,49 T 44,7 1518 0.00
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TORRE AUToSORORTADA -~ FAGE NO.
I
|
i
I
ALL UNITS ARE - XJ METE {UMLISS OTHERWISE WOTRED) \
MIMBER TABLE RESULT/ CRITICAL COMD/ RATIO/f innn:ml
n WY HZ LOCATION
1
659 L0 L3O 208 TASS ArSC- H1-3 0.1 |
a219.50 € 5.92 poolade
LED LD 130 308 CASS AISC- H2-1 . 24
LRI LN -40,23 U aler
661 LD 14D 1010 rAss ALSC- H1-3 ety ! 24
1323,76 € -98.39 126,85 I o.00
463 LB LAG 01 TASS A1SC- H2-1 0,178 | n
$636.85 T 14.84 11.24 ' o0.00
f6d LD L4D 401D PASS AISC- H1-3 0.143 2
n08a.34 € 15,24 4933 1,56
666 LD LAD 4010 PASS AISC- H2-1 o151 22
6117.52 T -B.45 93.88 0,00
£67 LD  L40D 4010 PASS AISC- M2-1 0,112 22
6202.93 T -9.85 45.8% 1.56
669 LD L4D 4010 PSS AISC- H2-] 0.0%0 | ?1
1541.26 T ~10.76 0,76 X 1.56
671 LD L4Q 401G TASS RISC- H1-3 c.on 22
625.41 C -55.37 43.50 1.61
612 1D L30 J08 FASS Aisc- w2-1 0.053 | 22
213,53 1 -42.54 0.71 0.00
673 > L3O 308 PASS AISC- HI-) 0.098 | 21
273.67 € 412 18,30 0.00
674 Lo 130 304 PASS  AISC- H2Z-l 0.085 | 21
1132.55 T +55.78 0.5 | 0.00
675 LD L3I0 309 PASS ALSC- H1-3 0,059 |' 2t
212072 ¢ 1,60 20014 | 0.00
€16 LD L0 308 TASS AISC- H2-1 o.066 | 21
153.53 T 54.83 093 | 0.00
477 LD Ljo 398 EASS AISC- Hi-3 0.0%5 i E
1758.62 C -3.18 13,04 0,00
676 LD L30 308 PASS AISC- ¥Z-1 0.061 | 24
B63.69 T 36.66 2.1y ! 0.0¢
§79 LD L3O 308 PASS Aisc- m- 0.070 !I 24
. 1543.86 C - 13,14 | o.00
680 LD L2O 3R PASS ALSC- H2-1 0,190 | 21
6750.03 T 16.30 24.32 i 0,00
641 LD L0 308 PASS AlSC- H1-3 0.258 2
6392.09 € -16.08 53.08 0.00
682 LD L3O j08 PASS A1SC- H2-1 ©.083 21
2380.60 T Jo.11 20,50 | 0.00
683 Lb 130 om PASS A1SC- Wi-1 0.088/ 21
2008,72 ¢ -3.23 19.04 | 9.00
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TORRE AUTOSOPORTADA

ALL UN1TS ARE - XD METE [UNLESS OTHERWIEE MOTED)

Friday, September 71, 2001, 07:86 P

GE. KO, L1

MEHMBER TABLE REJULT/ CRITICAL COMD/ BATIO/ LoADTWG/
x Hx Hz LOCATICNE

686 LD 130 308 PASS AlISC- HI-2 0.012 24
1133 C 19.71 17.64 0.00

681 LD LiD Joe FASS AISC- H1-) 0.078 Fi)
1045.44 C -0.65 20.26 0.00

633 1D L4 4010 PASS ALSC- H2-1 0.015 21
582,35 T =2.1% 0.4 0.0

€669 LD LY 40i0 PASS ALSC- H1-3 Q.121 21
1525.18 € 1¢.3% 112.48 0.0

490 LD L40 4a0l0 PASS AISC- HZ-1 .05 23
960.11 T 3.6% 51.53 0.00

91 LD  L3D 3C8 PASS AISC- H1-3 0.059 21
6B5.48 C 14,93 B.68 o.00

6§92 LD L3O 308 (g5 AISC- H1-2 0.072 22
40.48 C 19.75 18.35 2.52

633 LD L3O 308 (5] AISC- H1-} 0.091 22
1405,59 C ~0.78 26.47 2.10

694 LD L3I0 308 [ AISC- HZ2-1 0.059 23
178,72 T ~14.88 20.83 Q.00

695 LD 130 308 PASS AISC- AL-3 0.045 23
1060.92 C -0.59 10.12 1.57

696 LD L30 308 PASS AISC- H2-1 0.061 22
14521 19.83 19.41 1.27

637 LD  L3D 308 PASS ATSC- H1-2 0.131 23
32z c -6,92 28.41 1.16

63 LD L3I0 308 PASS AISC- H2-1 0.113 22
251747 T 20.89 22.96 a.63

€1 LD L0 4010 PASS AlSC- HZ-1 0.137 2
S.81 T -32.67 135.3% 0.0¢

701 LB L40 4010 PASS ATSC- H2-1 0.200 21

9159.83 T 16.54 108.04 o.00 |

702 LD L4Q 4010 PASS AISC- H2-1 0.173 21
9215.26 T 15,67 75.19 1.56

703 up L40 4010 PASS AISC- H1-3 0,118 21
1659.65 C -0.88 135.82 2,05

T05 LD 14D 010 BASS AISC~ H2-1 0.107 23
5667.91 T 7.4 48.48 ¢.00

106 LD L40 4010 PASS A1ISC« H1-3 0.121 21
5798.06 C -64.40 -13.00 1.56

e Lp L40 4010 PASS AISC~ K2-1 0.091 21
1639.23 T w.n BO.24 1.56

710 LD 140 4010 FASS AISC- Hi-2 0.071 2z
444,01 ¢ 55.30 42.95 .61
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Fricay, Septambar 21, 200). 0F:06 P Friday, Seprembec 21. 2001, £7:86 ™
TORRE AUTOSCPCHTALR -~ PAGE NG, TORRE AUTCSOPORTADA == PAGE HO.
ALL UNITS ARE - X3 HETR {UNLESS OTHERWINE ROTID) ALL THITH ARE -~ X3J METE (IMLESS OTHRERWISE HOTED)
MEMBER TABLE REEULT/ CRITICAL OOMD/ RATIO/ LOKDING/ HEMBEFR TABLE REBULI/ CRITICAL COBD/ PATIOS LOADING/
;3 L »z LOTATION el My Mz LOCATICN
113 tb L30 308 PASS AISC- HZ-1 0.087 21 736 Lo L3I0 308 PASS AISC- H1-3 0.171 2z
1181.93 1 55.85 1.13 0.00 41692.67 C -8.0% 31.69 1.16
714 LD 130 208 BASS AISC- H1-3 0.101 21 737 1D L3I0 308 PASS AISC- H2-1 0.159 22
2221.30 € -4.63 20.03 0.00 5034.01 T 54.50 2,05 Q.63
715 LD L10 308 PASS AISC- H2-1 0.083 21 138 ub 40 4910 PRSS Al1SC- Hi-3 Q.220 22
141.09 T -51.99 0.9% 0.00 2368.13 C -1712.28 113.87 0.00
716 LD L30 208 PASS ALSC- H1-2 0.971 23 T40 LD 14D 4010 PASS ATSC- HZ-1 Q.11 22
1739.34 C 0.7¢ 13.03 0.00 4519.45 T 113.07 -5.7% 0.¢8
17 1w L30 308 PASS AISG- H2-1 0.060 23 741 LD L40 4ClC FASS ALSC- HZ-1 0.0%) az
B57.1% T =-36.41 1.48 0.0¢ 431,74 T 20.490 44.14 1.9¢
T18 LU L3I0 308 [0 AISC- H1-23 D.06Y 23 43 LD L30 1010 PASS A1SC- N2-1 .09 2
1Lil4z © 3.1y 13.19 v, 00 4070.26 T 21.0% 42,12 Q.00
719 LB L30 308 PRSS AISC- H2-1 0,160 22 748 LD L40 4010 PASS ALSC- J2-1 0.087 22
488).24 T 55.€8 3.62 0.00 1051.70 T -39.06 -65.59 1.56
120 LD L3I0 308 PASS AlISC- al-3 Q0.164 22 S P L4D 4010 PASS AISC- H1-3 0.215 2
45571.21 C -1.%7 31.59 0.00 236B.36 C 189.38 -100.95 Q.00
921 Wb 130 308 PRS3 AISC- RI-1 0.093 22 747 LD L40 4010 PASS AISC- H2-1 0.076 22
2L32.56 T 70,02 6,71 0.00 1924.97 T t0.5% 1.56
22 Lo L30 Jo08 PASS AISC- H1-3 0.08% 22 T4y LU 14D 4010 PASS 0.0uv 21
2124,71 C =7.0% 13.86 Q.00 3M6.05 < 9,46 0.00
723 LD L3I0 208 PASS AISC- HZ-1 ©.151 4 150 Lp  L3G 308 PASS 0.039 22
118,47 T -16.59 22.84 1.90 149,65 € 10.45 1.00
124 LD L30 306 FASS AlSC- H1-3 8,222 22 751 LD L0 308 PASS AISC- H1-3 0.124 22
2787.18 C 15.55 30.21 G.00 3375.86 C -10.21 12.48 0.00
25 LD L0 308 PASS AISC- B1-1 0.096 21 752 LD L30 308 PASS A15€- HZ-1 G, 102 22
1553.99% C -6.36 18.17 0.00 1712.56 T 53.28 8.71 0.00
726 LD L30 308 FASS AISC- H1-2 0.105 22 %1 Lo 130 308 PASS AISC- H1-3 0.117 22
1657,52 C -2.60 21.43 .00 3116.56 € -5.92 14.83 0.00
727 Lk L40 4030 PASS ALSC- H2-1 0.084 22 754 LD L3D 308 PASS ALSC- W1-3 0.040 22
427,73 T -54.59 -6.6€5 1.6 131,12 C 15.20 10.88 1.00
128 LD 14D 4010 PASS Al3C- H1-3 0.080 23 T5% LD 130 308 PASS ALISC- H1-3 0.126 22
415.08 C 3.2% 63.02 0,00 382.95 £ 10,599 12,18 Q.00
729 LD 140 4010 PRSS AISC- #1-3 Q.0738 21 756 LD L3O 308 PASS AISC- H2-1 0,101 22
1266.%6 C 54.21 30.40 1.586 1767.33 7 ~53.8% .34 0.00
730 LD 130 306 PASS AISC- H1-2 6.110 22 757 L0 L30 308 FASS ALSC- Hl-3 0,11% 22
1738.1% C -2.75 21.95 2.8 221,55 C 587 14.% 0,00
T3l Lo L3 304 PASS ALSC- H1-3 0.101 1 T8 LB LAD 4010 PASS A15C- HZ-1 0,161 23
1654.21 C -6.42 19.34 2.52 467.77 T 90.2¢& 126.30 2.0%
132 1D L30 348 FASS AISC- Hi-3 o224 22 75% LD 14D 4010 PRSS AISC- h2-1 0.074 w0
2874.25 C 75.60 30.34 2.10 0.B9 T 0.00 ~BB. 29 1.98
133 LD L30 306 PASS R13C~ H2-1 0.152 22 Ted LD 140 4010 PASS AISC- H2-1 0.0714 2
1296.34 T -T6.43 23.02 0.00 0.90 T 0.00 -ub, 24 1.34
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|
Fricey, Srptember 21, 2001, 02:06 £ Friday, September 21, 7001, 07:06 N
TORRF, AUTOSGPORTADA - P;:'GE ma. &7 | TORRE AUTOSOPORTADA == PAGE NO. €8
| J
' !
ALL UNITS ARE -~ K METE (UNLESS OTEERWISK NOTED) r ! ALL UNITS ARE - KG METE (UNLESS OTEXRWISE HOTED)
1
HEMATR TABLE RXSULT/  CRITICAL OOMD/ RATIO/ LOADING/ MDEIR TABLE REEULT/  CRITICAL COMD/ RATIO/ LOADING/
r ™ LoCATIGN ! ™ we ™ LoCATION
'
‘ |
6L O LAR 4010 FASS RAISC- H1-3 0.064 o2 THE LD LAG 4010 PASS ATSC- H1-1 0.206 21
340.68 [ 367 L1 + .80 ‘ 13035.04 C 23.92 15.38% 0.00
Ted 1D L40 4010 EASS AISC- W1-) 0,068 I ' 8T LD LAD 4010 PASS RISC- K1l 0.315 21
0,87 C 4.75 68.40 | ©.00 ! 24276.0% € -6.61 94,08 0.00
765 LD L4D 4010 FASS ALSC- H2-1 0.136 P22 | T8 L 140 4010 PASS AIEC- N1+l 0.188 22
5322.08 T -0.12 §1.94 0.63 12298.00 ¢ 6.43 44,47 0.00
766 LD LAD 4010 PASS ALSC~ H2-1 £.096 (-7 | 189 Lb LdD 4010 PASS AISC- H1-3 Q.134 23
.7 T 4.10 59.43 ‘l 0.61 ' 451,85 C -3.73 -18.24 Q.20
76T LD L4Q #010 PASS AISC- N2-+1 0.198 n 790 LD L0 4010 FPASS AISC- H1-3 0.145 23
E1]6.18 T 26.12 112,17 I' 0.6 ! 9795.1% ¢© -3.20 41.34 1.18
766 UPT PIPX180 TASS AIBC- H1-2 0.45% 21 ' 791 LD L4D 4010 PASS AISC- H1-3 6,131 23
90824.78 € ¢.00 4559. 34 i ¢.00 H 8136.48 & -5.87 +32.29 0.00
T€9 UPT PIPX180 FASS AlISC- H1=1 0.425 I 21 r 792 LD L4D 4010 PRSS AISC- H1-3 ¢.112 23
190767.28 C 0.00 17a1,22 0.00 ! BB C -3,51 15.39 0.00
10 uPT FIPX160 PASS AISC- H1-1 o.408 2 | 793 LD L4 aD1D PASS AISC- H1-3 0.119 23
192784.70 C Q.00 478.31 0.00 $871.52 C© 22.60 25.711 1.18
71 UPT  PIPKIBO PASS AISC- H1-1 o.a21 | 21 f 7% LD LAC 2010 FASS AISC- H1-3 0.113 24
154287.50 C 0.00 27,16 |\ 1.00 Y 7986.71 C Q.58 17.45 1.14
T OPT  FIFX1BD PA3S AISC- H1-1 0.427 21 795 LD 1AG $010 PASS ATSC- H1-3 0.13% 24
194101.45 ¢ ¢.o00 1466.23 I 1.02 ' f185.94 C -13.18 =33.95 1.18
713 uPT PIFXLE0 PASS A15C- R1=2 0,246 |‘ 22 B 796 LD 140 {010 PASS AlSC- H1-3 Q.145 H
9.0 C 2.00 2871,30 , 0.06 8746.90 C -B.24 39.39 0.00
774 UPT PIPK1BD PASS AISC- Hl-1 0.229 “ 22 ! 191 Lb L4D 4010 PASS AISC~ A1-3 0.136 24
10310245 ¢ .00 895,88 I 0.00 ! 9458.79 C T.02 -18.00 0.5% i
775 UPT PIPX1BO bass AISC- Hl-1 0.226 . 22 ' 198 LD L0 4019 PASS ATSC- H1-3 0.237 22
104014.85 € 0,00 564.19 ‘ 1.00 11%62.34 ¢ 66,23 &4.08 1.1a I
716 UPT PIPKIAC PASS AISC- H1-1 b.231 | 2z 739 LD LAD 4010 PASS AISC- Hi-1 ¢.186 22
104839.90 ¢ 0.00 11,49 | 1.00 ' 12722.21 ¢ 20.55 ~26.19 G.00
T11 UPT FLPRLBG PASS RISC~- H1-2 0.250 . 22 800 L& L4D 4010 FASS AlSc- Hi-1 0.192 22
10424050 C 0.o0 1371.8e9 | 1.00 ' 12742.23 C -1.6l 15.2¢ 1.18
778 UPT PIEX180 PASS ALSC- Kle2 0.246 | 22 . 801 LD  L40 4D PASS AlSC- Al-1 0.208 22
§774.16 € 0.00 2480.26 .00 129€4.20 € -15.31 -48,53) D.00 !
179 uPr PIPXIED FASS AISC- H1-1 0.229 |‘ 22 802 LD  L4C 4010 PASS AISC- Hl-1 Q.182 22 i
I03082.64 0.00 910.31 " 0.00 ' 13096.74 ¢ 9.93 26.51 1.18
760 UPT PIFX134 FASS AISC- H1-1 Q.22 22 802 LD L4D £010 PASS AISC- H1-1 Q.198 22
104003.96 € 0.00 647.5% | 1.00 13055.09 C 3.8 46.27 1.18
781 UPT PIPXiAC FASS RISC- H1-1 0.23¢ \l 22 804 1D L40 4010 PA3SS ATSC- H1-1 0.201 21
lGlBJ.Q‘lZ‘C 0.00 773.3) | 1.00 15348.28 € .62 11.00 0.00
82 LT PIPXI180 EASS AISC- H1-2 0.249 |, 22 805 LD LAD 4010 PASS RISC- HI-1 0.221 21 |
104201.77 € .00 1906.57 1.00 15973,35 € N1 -29.63 1.18
783 LG L4O 4010 FASS AISC- Hl-1 0.222 22 B06 LD L4 4010 FASS AISC R1-1 0.255 n
M. c €5.17 62,04 ) Q.00 tH05.28 C 7.6% 48.31 Q.00
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Fricday, Sepiember 21, 2GQ1, G7:06 FM

TORHE AUTOSOPORTADA

ALY, UNITS ARE - KO HETE (UNLESS OTHLRWISE NOTED)

-- PAGE O, 69

HEMBIK TARLE RESULT/ CRITICAL COMD/ RATIO/ LOADTNG/
= wy -3 LOCATION

80% LD  L4d 4010 PA3S AISC- H1-1 0.255% 2
18182.33 C 6.95 -3B.584 0.00

awwe 1o L40 401D PASS AISC- Hl-1 0.244 21
16718.€0 C 5.9 46.43 1.18

811 LD 140 1010 PASS AISC- Hl-1 0.211 21
15235.69 € 1.02 -28.79 0,00

412 b L4 4010 EBASS AISC- HYI-L 0.192 21
1461144 € 13.39 0,00

H11 LD L40 4010 PASS AISC- BiI-1 Q.19 21
1227116 © 23.40 42.97 114

Bl4 LU L4D 4010 PASS AISC- H1-1 0.170 22
12289.07 C &.08 16.94 0.00

Bl5 1D L40 4010 PASS AISC- H1-1 0.198 22
12204.%94 C -18.38 -17.75 1.18

816 LD 140 4010 PASS AISC- H1-1 0.184 2z
12123.40 C -4.80 41.54 0.00

81T L 140 £010 PASS AISC- H1-1 0.179 22
12196,97 © 18.52 -25.5% 1.18

816 LD 140 4010 FASS AI1SC- H1l-1 0.225 22
l442z.52 © -34.57 41.18 1.18

81% LD 130 308 PASS ATSC- H2-1 D.157 22
4262,.89 T 57.79 .91 0.00

820 LD L0 308 BASS ALSC- H1-3 Q.154 22
423715 C =-7.87 Z8. 14 o.00

B21 LD L3¢ J08 PASE ALsC- u2-1 Q.0%2 22
2336.91 T 30.92 1.5% Q.00

822 LD L30 308 PASS AISC- R1-] 0.082 22
2030.56 € -8_45 12.89 0.00

823 LD L0 308 PASS ALSC- HZ-1 0,149 22
$37.30 T -731.12 20.70 1.75

824 L0 LIc 308 FASS AlSC- H1-1 0.206 22
2904.88 C 6T.Td 27.90 0.00

B2y LD L3¢ 308 PASS AISC- H1-) 0.091 21
1609.41 C -B.16 16.75 ¢.00

B26 LD L0 308 PASS AISC- H1-3 0,097 22
1693.16 C .92 19.14 0.08

€21 b 140 4010 PRSS AISC- H1-3 0.074 21
2875.62 C 54.81% 9.85 1.48

828 LD L¢D 4010 PASS AlSC- H1-3 0. 048 22
3880.24 C 3.2 21.19 Q.00

829 LD L40 4010 PASS AlSC- H1-3 0.040 21
555,72 € 1.7 34.60 1.13
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TORRE AUTGSGPORTADA -- PAGE ND. 10

ALL UMITS ARE - XG METE (UNLESS OTUERN]BE NOTED)

HIMBER ‘TABLE BEBULT/  (RITICAL SR/ RATIOf LOADING/
= o “E LOCATION

912 b L3O 308 PA33 ALSC~ H1=3 0.209 22
29T7B.47 C 66.95 27.62 1.97

8331 10 L30 208 PASS AISC- H2-1 0.142 22
1060.71 T -73.83 20.65 0.00

a3t 1o 130 308 PASS ALISC- H1-3 0.088 22
2148.56 C -8.8¢ 13,28 1.50

§35 D L3D JoB PA3S AISC- Jiz-1 0.0592 22
2497,22 T 29.9% 4,51 .1

2436 1D L30 308 PASS AISC- H1-3 0.158 22
13%6.40 C -8.14 28.22 1.13

831 LD L30 308 PASS AISC- H2Z-1 Q.15% 22
4429.65 T 56.78 5,04 [08-1:]

838 LD 140 3010 PASS AISC- H1-3 0.203 22
2632.65 C -177.48 -87.16 1.50

B39 LD  L3D 206 PASS AISC- H2-1 9.182 N
£861.62 T 14,55 30.20 0.00

640 LD L3D 308 PASS AISC- H1-2 0.236 21
5913.69% C -15.99% 47.72 0.00

641 LD L30 304 FASS AISC- HZ-1 0.083 21
2040.49 T -1.34 23.52 0.00

B42 LD 130 308 PASS AISC- H1-3 4.080 21
1769.53 C -3.72 17,536 0.00

843 LD 130 308 PASS AISC- H1-3 0.050 -
205.56 C 12.69 1£.50 1.75

844 LD L30 308 PASS AISC~ H1-3 0.119 21
2008.05 C -4.80 31.25 0.00

845 Lp 130 308 PASS AISC- Hl-3 0.061 24
TH4.18 € §.07 15,89 0.00

846 LD L3I0 308 PASS AISC- H1-3 0.070 21
145,83 ¢ -0.97 17.91 0.00

848 LD 140 4010 PASS AISC- H1-3 0.140 21
2143.%0 ¢ 27.46 117.82 Q.00

849 LD L4C 4010 BASS AISC- H2-1 0.047 23
306.61 T 1.72 47,09 o0.00

850 LD L3O 308 FASS AISC- H1-3 o.0%8 21
122,83 G 17.53 1.1% 0.00

831 LD  L3D 308 PASS AISC- H1-3 0.089 22
524.54 C 17.99 1.3 2.33

852 LD L3D 308 PASS AISC- H1-J 0.0%] 2
1424.98 C ~8.36 21,46 1.47

853 Lt L3I0 30§ PASS AISC- H2-1 0.054 21
6,53 T -13.2% 1e, 32 0,00
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TORRE AUTOSOPORTADA

ALL UNITS ARE « KG METK (UNLESS OTHERWIBX NOTED)

Septembar 21, Z001, O7:0F MM
— —L

TAGE W0, 11 |
|

HEMBIR TADLY RESULT/ CRITICAL OOMD/ RATIO/ LOADING/ I
FX HY -] LOCRTION ¥
g |
!
AShH LD 170 aop FASS AIGC- BE-] n.119 I 23 '
2943.53 © -6.47 2%.29 1.12
B57 L0 308 FASS AISC- n2-1 0.112 I 22 ’
2126.20 T 2i.09 26.27 .o0.58 i
B5B LD L40 4010 PASS AtSC- H1-3 0.131 |21 |
1769.01 ¢ .38 121.87 I o.00
859 LD L30 308 PASS AISC- H2-1 0184 | 21 |
5694.43 T -15.77 32,19 0,00
860 LD  L30 308 PASS  AISC- H1-3 0.223 | a1 !
5753.98 C 15.79 47,64 0.00 I
BS1 LD L3G 308 FASS AISC- HZ-1 0.082 I 2% :
1895.51 T 6.23 24,63 . 0.00
BE2 LD L30 J0e PASS AISC- Hl-3 0.076 ! 2 !
1667.48 € ENH 17.17 [ 0.00 |
861 LD L3I0 308 PASS ALSC- H2~1 0.082 iz |
670.31 T 39.88 18.56 . 1.1
864 LD  L30 308 AISC- H1-3 o.120 | 2 !
1652.37 ¢© -36.54 18.03 | 0.00 '
865 LD L3O 308 TASS AYISC- H1-3 0.068 I 22 ,
821.02 © 10,65 16.21  ,  0.00
B6& LD LIG Joe PASS AISC- H1-3 o.061 | 21 !
97341 ¢C 0.63 1752 ¢ .00
B61 LD L0 4010 PASS ARISC- H2-1 0.070 21
243004 T 11.52 W ! oo
R&B LD L4Q wip TASS AlSC- H1-1 0.148 |‘ 21
221431 ¢ -28. 71 12470 ¢ 0.00 )
A6 1D Lad 4010 FASS A1SC- H2-1 0.045 24
) 247.38 T .32 e | oo
870 LD L3¢ 08 PASS A1SC- HI-3 0.061 | 21
799.31 € ~18.47 613 | 0.00
871 LD 130 308 PASS M15c- A1-3 0.075 | 22
616.64 C -19.17 1mse 1 2.3
872 L0 3D 308 PASS A1SC- H1-3 0.124 | 24
1433.28 © -3 .47 1.97
873 1D 30 308 BASS AISC- %2-1 0.080 | 24
35041 T 17.23 16.72 | a.00
872 LF 130 308 PASS AISC- #1-3 0.087 “ 24
1031.61 € 135 522 1.50
875 LD L3I0 308 FASS AISC- H2-1 o077 | u
1115.39 T -26.7% 13,84 | 17
B76 LD L0 308 PASS ALSC- H1-) 0.1 | 24
2956.54 ¢ 5.51 25.22 1.13

[N
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TCRAE AUTOSOPORTADA

ALL UNITS ART - RG METE {UNLESS CTHERWISE MNOTID)

-- PAGE NO, 1”2

MIMBER TABLE REBULT/ CRITICAL COND/ RATTO/ LOADING/
FX M M LOCATION

B7% LD L&D 4D1D PASS AlSC- H1-3 0.155 "
147567 € 79,95 110.93 1.%0

ex1 LD L4D 4010 PASS AlSC- H2-1 0.166 2t
8194.18 T 25.08 14.60 .00

BBZ LD L4D 4010 PASS AISC- H1-3 0.128 22
6263.10 C 22.02 43.16 1.4

LD L40 4010 PASS AISC- H2-1 0.147 22
s871.11 7 -L.0d 97.46 0.00

b Li0 4010 PASS AlISC- H2-1 0.106 22
5963.75 T -2.5% 45.93 4]

887 1D LAO 4010 PASS AISC- H2-1 0.081 2l
632.52 T -12.79 T6.59 1.43

88% 1D L4O 4010 FASS AISC- H1-] 0.032 2
s87.16 C -50.32 45.58 1.48

€50 LD L3O 308 PASS AlSC- H2-1 0.062 22
240,63 T -42.M1 5.04 9.00

E31 LD L3I0 398 PASS RISC- ¥I-} D0.593 21
2169.13 C 1.3% 15.66 0.00

B9 LD L3ID 308 PASS AlsSC- H2-1 0.082 21
1176.14 T -46.86 4.21 0.00

693 LD L3D 308 PASS AISC- H1-2 0.0%1 21
2123.97 ¢ .66 17.37 0.00

694 LD 130 308 PASS AISC- H2-1 0.070 n
197.08 T 57.20 -0.94 a.60

895 Lo 130 308 PASE ARISC- H1-3 ¢.0T0 24
17122.90 C =5.04 10.71 Q.00

8% LD L3I0 3Dp8 PASS AISC- H2-1 0.0%4 24
914.03 T 30.12 1.35% .00

897 LD LIC 308 PASS AISC- H1-3 0.064 H
1562.63 C -3.06 10.87 0.00

036 LD L40 4010 PASE AISC~+ H2-1 0.130 22
692.5¢ T 39.41 122.15 1.90

900 LD 14D 4010 PASS AISC- H2-1 9.190 21
7968.96 T 23.90 107.90 0.00

901 LD 14C 4010 PASS ALSC- H2-1 0.160 21
7326.54 T 22.89 131 1.43

903 Wb L4 2010 PASS AISC- H2-1 0.097 22
5409.11 T -1.55 43,39 0.00

904 LD L40 4010 PASS AISC- H1-3 9.123 21
6051.54 C 63,12 -14.24 1.43

905 LD L40 4010 PASS AISC» H2-1 0.081 21
ve.z2 T -18.20 15.49 0.00
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Friday, September 21. 2001, 07:06 M

TORRE AUTOSCPGRTADA -- PAGE MNO.
ALL UNITE ARE - XG METE (UNLESS OTEERWISL NOTED}

HIEMEER TARLE RESULT/ CRITICAL CRD/ RATIO/ LOADLHG/
Y Mz TOCAYION

S10 LD L3 308 FASS AlSC- HZ-1 0.4053 22
23045 T 41.05 0.57 0.00

911 Lb 130 308 PASS RAISC- Hi=d 0.093 21
21%5.12 C -7.04 15.389 Q.00

512 1D L3¢ 308 PASS A18C- H2-1 0.075 21
1192.24 T 46.95 =-0.97 0.00

$131 1D L3O 208 PASS AISC- H1-3 0.090 21
2150.99 € -3.12 17.08 0.00

$1a LR L3I0 308 PASS ALSC~ H2-1 0.06& 21
178,59 T -531.98 ~0.44 Q.00

915 LD L3O 308 PASS ATSC- H1-3 0.066 23
16%5.27 C 2.07 10.70 0.00

916 LO L3I0 308 PASS AISC- W2l 0.052 2
901.17 t -30.43 ©.35 ©.00

91t LD L30 308 PASS AISC- H1-1 0.061 23
1541.69 C 1.55 10.%0 ¢.00

910 LD L4C 4010 PASS AISC- H1-3 0.:03 22
2632.508 C =177 -B7.87 0.0¢

%20 LD L4D 4010 PASS AISC- H2-1 0.995 23
J107.02 T 10.81 58.28 0.0¢

921 1D L0 4010 TASS AISC- H2-1 0.082 22
3230.56 T 22.21 41.12 1.43

923 LY 140 4010 PASS A18C- H2-1 0.078 24
4068 % 1 3. 46 31.15 9,00

g24 Lp L40 4010 PASE Al15C- H1-] 0.063 22
883.37 C -15.46 -40.40 1,43

92€ LD LaO 4010 BASS AISC- H1-3 0.064 21
353,96 C 52.31 37.73 0.00

528 LD L0 4010 PASS AISC- H2-1 0.09% 22
310160 T -54.86 -2%.60 0.00

929 LD L3D 208 PASS AISC- HZ-1 0.034 24
B6.44 T 26.99 0.3% o.00

930 1,0 L2¢ 308 PASS AISC- H1-] 0.121 22
3559.96 C -11.3% 9.95 0.00

931 LD L3O Ce PhSF ALSC K2} 0.094 22
1927.83 T 47.490 2.38 ¢.G0

%32 1D L30 304 PASS AISC- H1-3 0.112 22
e, 09 C =-3.7% 11.8% Q.00

933 oD L30 308 PASS AISC- H2-1 0.033 23
92.35 T -27.41 0.00 0,60

434 Lb L30 o8 PASS AISC- §H1-2 0.127 22
Ars313 C 12.3% 9.0F 0.00
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Friday, Septambar 21. 1001, @7:06 PH

TORRE AUTOSOPORTADA == PAGE HQ.
ALL (RITS ARE - K3 METE (UNLESS OTHERWIAE HOTED)
HDHBIR TARLE RESULT/ CRITICAL COMD/ RATIO/ LOADING/
LY WY [ -4 LOCATICN
8937 LD L40 4010 PASS ATISC- H1-3 0.062 20
10.36 € 0.00 =15.41 1.81
938 LD L40 4010 PASS AISC- H1-] 0.063 20
10,32 ¢ 0.00 ~15.42 L.43
939 LD L0 4010 PASS AISC- H1-1 0.063 20
10.37 C 0.00 =75.40 1,82
I LD 130 30% PASS AISC- H2-1 0.166 20
S8.6E T 331.80 4.1y 0.00
90 1D 130 305 BASS ATISC- H1-3 0.1u9 s
11.91 ¢ %0.22 B.36 0.00
851 LD 130 305 PASS AlSC- ni-3 0.1 24
101.16 € 41.02 7.67 0.00
913 LD L30 30% PASS AISC- H1-2 0.099 2
208.86 € -46_88 2.06 0.00
974 Lb L3¢ 305 PASS AISC- K2-1 0.228 24
327.15 T 109. 44 6.80 1.74
875 1D L3I0 303 FASS AlSC- Hz-1 G163 24
3BL.02 T 81,47 1.0% Q.00
976 LD 130 103 FASS Al1SC- H1-3 0.0a8 20
1.28 C -40.15% -5.04 1.4
977 LD L3D 205 PASS AlI5C- H2-1 0.166 29
b8, 64 T d43.41 4.15 1.
9718 LD L40 2010 FARSS AlSC- M1-3 0.020 bt 3
83.02 € 22.99 -8.72 049
%31 1b L40 4010 PASS AISC- H1-3 0.019 20
61.1% C 19.14 -9.51 0.58
983 LD 130 205 BASS AISC- H1-3 0.101 24
B2.14 C -48.29 -3.54 0.00
984 LD L30 303 PASS AISC- H2-1 0.153 20
212.31 1 64.54 N 1.7
98% LD L3¢ 305 PARSS AISC- H2-1 0.142 20
215,35 T 66.487 .73 0.00
96 LL  L30 305 PASS AISC- H1-2 Q.100 22
209.67 C -47.34 2.65 1.
587 LD 130 205 ¥ASS Al18C- HZ-1 0.172 20
52,306 T 82.3% 7.11 1.
9Bd LD L40 4010 PASS KRISC~ H1-3 0.0ty 20
61,15 C 1%.13 -6.51 054
491 LO L4D 4010 FASS AISC» H1-3 0.018 20
€3.713 C 18.03 -8.21 0.58
953 LD L0 4010 PASS AISC- H1-3 0.020 22
T6.34 C 20.%0 -10.15
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TORRE AUTQOZUFORTADA

ALL UNITS ARE - KG METE {UNLEZS OTHERWISE NOTIXN

Friday, September 21, 2001, 0
- i

-- PRGE M), 7%

HIMBER TARLE REBULT/ CRITICAL CONDY RATIO/ !
™~ Y ME LOCATION I
1 '
|
Q99 L& L0 205 FASS ATSC- H2-1 6,231 | 22 !
ezt 113.17 €17 1.7¢ {
1000 LD LD 20% TARS AIRC- HZ-1 0.211 Il F44 v
441 .64 T 11316 .17 - Q.00
100t Ln L0 305 PASE ASC- M2-1 0.0%26 | 22 ,
Z32.66 T -37.93 -7.05 II 1.4
1002 1D 130 305 PASS AISC- H1-3 oass | m !
1.44 C 89,78 £.40 P '
1003 LD L3¢ 305 PASS AISC- H1-3 0.261 “ 20 !
48.60 C -53.70 56.93 I o.00
med LD L30 305 PASS AlSC- H2-} 0.222 ! 0 !
30,75 T “17.99 4696 | 1,15
1006 LD L3O o5 PASS AISC- H2-1 o.z15 || 20
29,53 T 45.69 45,47 1 1.5 |
1007 1D L3I0 30% FASS AISC- H1-3 0.257 | 20 ,
5,38 C -50.41 37,711 I 1.5
1008 LD  L3Q 30% PASS AISC- WI-1 0.261 | 20 ,
18,62 ¢ 53.13 56.97 || @.00 ,
1009 LD L3Q 30§ PASS AISC- H2-1 0222 | 20 ,
30.11 T -49.01 46.96 I‘ 9.00
1011 LD L3p 30% eASS AISG- #2-1 0.220 24
.87 1 39,72 w63 | s
1012 0 130 PASS  AISC- H1-3 0.251 | 20
46.45 € 50.40 57.6% | 1.53
1013 LD L30 20% pASS AISC- H1-3 0.250 ! 20 '
.56 ¢ -50.01 5427 1.53 '
1014 Lo 130 J0% EASS RAISC- H2-1 o221 | 22
) 37.20 7 55.91 41,50 1.15 .
1016 Lo L)G 305 PASS AISC- HZ-1 0.220 ! 72
37.02 T -55.61 41.51 | 1.15 1
1617 Lb 30 39% PASS AlSC- H1-3 0.250 ' 20 v
4.5 C 50.00 55.2T 1.52
1027 b L3O 30s PASS AISC- H2-1 0.108 | 2
403.16 T 51.99 -0.11 0.50
1028 LD 130 305 PASS ALSC- R1-D 8,214 22 .
11675 © 102.1% -7.98 ¢.00 ,
1029 1D 130 305 PASS ALSC- H2-1 9.162; H
At 83.48 -3.27 0.00
1030 10 L3O 305 PASS ATSC- H2-1 o0.088 23
149,04 T 39,04 433! 1L
031 L0 L0 305 PASS RISC- H1-3 ¢.052 24
409,35 ¢ 10.82 5.74 Jli o.00
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TORRE AUTOSOFORTADA

ALL UNITS ARE -'KG HETE {TWLESS OTHERWISE NOTED)

-~ PAGE MO, 76

MIHBER TABLE RESULT/ CRITICAL COMD/ RATIO/ LoaDInG/
FX MY HI LOCATION

102 W @30 305 PASS AISC- H1-2 0.16% 24
B?_46 C 8¢.37 =5.30 1.1

1035 1D L3I0 305 PASS AlSC- H1-) Q.042 29
166.86 C 14.8% LN 1.1

1036 Lb L3D 0% PASS AISC- H1-3 0.049 29
176,14 € 18.97 2.65 0.00

1037 LD L3O 305 PRSS AISC- H1-3 0.050 20
95.91 € -16.61 5.54 0.00

1038 b L20 305 PASS AISC- H1-3 C.GAB 20
113.10 C -11.01 1.1

1039 LD L3I0 305 PASS ALSC- H2-1 22
50%2.04 T 65,59 1.74

1040 LD L3 30 PASE AISC- H2-1 21
2. T 54.54 1.74

1041 o 136 305 PASS AISC- H2-1 21
are.31 T 2.7 Q.00

1042 L L3I0 305 PASS AISC- H2-1 1
328,31 T 24.83 1.1

1043 L 130 305 PASS AISC- H2-] 21
254.52 T 54.68 a.90

1944 LD L3O 305 PASS AISC- H1-3 22
111.34 © 102.29 1.7

1045 LD L30 305 PASS RISC- H2-1 4
idrar 14,51 1,00

1046 LD L3I0 305 PASS ATSC~- H1-3 23
167.64 T -13.48 0,00

1647 wp L3I0 305 PASS AISC- H1-13 EL)
36,39 € 35.96 0.09

1048 LD L3 305 PAsg AISC- Ri-1 73
33,36 ¢ +56.91 9.00

1049 LD LM 305 PASS AISCe Hi-3 24
109.25 ¢ 21.24 Q.00

1050 LD LID 30% PASS AISC~ H1-3] 22
233,64 € -56.58 0.00¢

1051 LD Lo 30% PASS AISC- H2-1 22
26,72 T -5.17 1.00

1052 Lo L3I0 305 PASS ALSC- H1-3 2
130,07 € B89.37 a.00

1053 LD L30 305 PASS AISC- H1-3 24
221.57 ¢ -26.T19 0.00

1054 LD L3I0 30s PASS AlSC- H1-3 20
51,61 C 32,89 0.00
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Friday, Seprember 21, 2001, ar;ﬂ':n Fricay. September 21, 7001, 07:07 P
. L —_ - At ot et —_ e rme e e - o= - D
TOSAL AUTOSOTORTADA -~ PRGE MO. 1% TORRE AUTOSCLORTADA -~ PAGE RO, B0
] i T
! )
i
! I )
ALL UNITS ARE - X} METE (UNLESD OTHIRWISE WOTID) i ' ALL UNITS ARE - KO HMXTE (UNLESS OTETRNISE HOTED)
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1243 UPT  FIPX14D FRSs AISC- H1-2 0.482 ‘|| 21 1266 UBT  PIEX140 PASS ALSC- H1-2 0.276 2z
120803,11 ¢ o.00 2465.08% 0,00 0006.40 C 0.00 13%7.82 1.00
I UPT  BIRO140 PATS ALSC- HL-1 LTS R 1267 UPT FIPAI40 PASS AISC- Hi-2 0.278 22
124596.68 © 0.00 1173.69 \I 1.00 ] $9983.86 C 0.00 1401.14 1,00
1245 UPT PIPX140 PASE AISC- H1-2 ok | 21 | 1268 UPT PLPXIAD PASS AISC- H1-2 0,304 22
109662.52 C 0.00 2301.2% I 1.00 i 77609.19 C 0.00 1442,10 Q.00
1246 UPT PIPNI40 rass ALSC- H1-2 el o | 1269 UPT PIPXL4D PASS ATSC- H1-2 0,298 22
108893,37 ¢ 0.00 233,47 ' 0.00 T5736.79 € ¢.00 1402.80 1.00
1241 UPT PIPXIG PASS AISC- HI-1 ca0r | f 1270 UPT PIPXL4® Pass AISC- H1-Z 0.296 22
113697.20 C D.00 1031.13 II 1.0 r 75104.23 C 0.0 1405.0% 1.00
1248 UPT PIPRLAD FA3S A18C- H1-2 G.1396 ! 21 t 1271 UPT  PIPKILO PASS AlSC- H1-2 0.322 22
9B445,70 C 0.00 2109.92 I 1.00 ’ 83210.M C 0.bo 1448,73 o.00
1249 UPT  PIPKL4O PASS AISC- H1-2 0.398 \I 21 ' 1272 UPT PIPX1M0 PASS AISC~ H1-2 0.316 22
T8627.09 € 0.00 2143.56 I Q.00 Bl1411.81 C o.go 1436,64 1.00
1250 UPT PIFX140 PASS AISC~ RI-) 0.363 I 2% ' 1273 UPT PIPX140 FASS A1SC~ H1-2 0.316 22 |
102360.98 € 0.00 B832.13 1 1.00 . B131Z2.49 € 0.00 1433.5%0 1.00
1251 UPT PIPXLAQ PASS ALSC H1-2 0.351 21 1274 UPT  PIPKI4D PASS RISC- H1-Z 0,341 22
118,40 ¢ 0.c0 1892.51 | 1.00 BBTSE.47 C 0.00 1480.77 9.00
1252 UPT PIPX14f PASS AISC- H1-2 8.353 ‘I 21 1275 UPT FIPXIMO0 FASS AISC- H1-2 0.335 22
67258.%2 € 0,00 1329.09 9.00 87038.31 C 000 1462.06 1.00
I
1253 UPT FIRXIAR PRSS AISC- H1-2 0.281 :I 21 1216 UPT PIPX140 PASS RISC- H1-2 0.3 n
#0347.00 C 0.00 2415.0¢ ) 1.00 B687S.51 C 000 1449.78 0.00
1254 UPT PIPXIdG PASS AI5C- H1-2 0.187 | 22 1271 UPT  PIPNIMD PASS AIEC- H1-Z 0.353 22
16221.5¢ C D.oo 1028.37 | 1.00 94249.7t C 0.00 1433.26 Q.00
1255 UPT PIPXI4D PAGS AIBC~ H1-2 0.157 | 22 1278 UPT PIPKIND PASS A1SC- H1-2 9.354 22
16264.02 C 0.00 1290.52 I 1.00 9Z612.83 ¢ 0.00 1470.21 1.00
1256 UPT PLPXUID PASS atsc- ni-2 0.224 | 22 1779 VBT PIPKLAD 7AS5 A1SC- W1-2 0.353 22
s4152.00 © o.00 s 0.00 92ie1.64 C 0.00 1458, 22 6.00
1257 UPT PIFXIIQ FASS ALSC- N1-2 0.210 " 22 1200 UPT PIPK140 FASS AISC- H1-2 0.373 22
. 52246.05 C 0.00 1iz27.18 | 1.00 9%7L4.91 C 0.00 13B0.65 Q.0
1258 OFT PiFXLAR PASS AISC- Hisl 0.217 1! 22 1281 UFT FPIFX140 FPAsg AlgC- H1-2 0.373 22
522M4,19 C 0.00 1305.14 | 1.00 93126.09 C Q.00 1502.41 1.00
125% UPT PIPXIAD PASS AlSC- H1-2 0.254 " 22 . 1283 UPT PIPX140 FASS AISC- H1-2 a.372 22
£0232.83 C 0.00 1334.63 | 0.00 . 9809874 € 0.00 148944 c.60
1260 UPT !’IPXI.‘OB PASS AISC- Wi-2 0.233 I 22 1284 UPT PIPX140 FRSS AISC- H1-2 0.37¢ 22
56201.19 € 6.00 1222.60 1.00 99709.29 C ¢.60 1407.50 1.60
1261 UPT PBIPXI4D PASS ALSC- Fi-2 0.238] 12 ' 1285 UPT PIRXIAQ PASS AISC- H1-2 0,353 2
58287.85 C G.00 134144 1.00 ' 972452.24 € G.GO 1460.31 1.00
1262 UPT  PRIPXIAD PASE ALISC- Al-2 0.25“;‘ 22 ' 1286 UPT FIPXIAD PASS AISC- H1-2 Q.35 22
66135.B4 C 0.00 1375.48 | o.o0 92617.12 € o.60 1472.25 0. 00
1263 UPT $I1PKL4Q FASS AISC- H1-2 0.25%° 22 12867 UFT PIFX140 PASS AISC- HLl-2 0.360 22
64178.25 ¢ 0.00 1289.69 I 1.00 94251.05% ¢ 0.00 1502.38 1.00
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1250 UPT FIPXMD PASS A1SC- H1-2 0.343 22 1313 LD L30 308 PRSS AISC- H1-3 0.192 24
B8758.87 C© 0.00 1512.40 1.00 2541.13 © a.6a 18.45 0.00
1291 UPT PIPAL4C PASS AISC- H1-2 Q.17 2z 1314 LD L3I0 Jo8 PASS AISC- RiI-1 0,352 21
81312.73 € 0.00 1467.08 .09 ©016.92 C =31.42 12,36 0.00
1292 UPT PIPXIAD PASS AlSC- Hl-2 0.316 22 1315 LD L30 364 FASS AISC~ Hi-1 0.288 22
Bldll.44 C Q.60 1436.15 .00 1365.42 C 10.587 22.43 0.00
1293 UPT #1eX140 PASS AISC~ M1-2 0.324 22 1316 LD L3I0 308 PASS AISC- H1-3 o.172 24
H1210.356 C 0.00 1483, 48 1.00 506,15 C b, TY 1u.71 o, ue
1294 UBT PLPRL4O FASS ALSC+ H1-2 0.294 22 131 A Li0 Jow PASE AlSU- H1-1 [+ P X 21
15704,16 © 0.00 1441,99 Q.00 5176.02 C =33.44 10,14 0.00
1255 UPT PIPXLIO BASS ALSC~ H1-2 0.296 22 1318 LD L0 30W PA3S ALSC- H1-1 0,257 22
15736.71 C 0.00 1402.52 0.00 4250.70 C 10,39 21.06 0.00
1296 WeT  PIPXIAD FASS A1SC~ H1-2 0.305 22 1319 LD 130 308 EASS AISC- H1-3 0.150 o
T1605.23 C D.0G 1481.47 1.00 2404.98 ¢ 5.73 15.00 Q.00
1291 UPT PIFK1AD FASS A15C- H1-2 0.279 22 1330 LD 136 308 PASS AISC- H1-1 D.2y2 21
69%87.83 C 0.90 1442.58 0.00 4976,93 € =135 8.22 0.00
1294 UPT PIPAL4C FASS AlSC- H1-2 0.276 22 1321 LD L}O 108 PASS AISC- Hi-1 0.227 22
T0006.36 C o.oc 1357.39 .00 d10B.54 C 19,51 19.43 0.0uv
1299 UBT PIFXUD BASS AISC- H1-2 0.287 22 1322 Lo L30 108 PASS AISC- H1-3 6.131 24
71930.47 € 0.00 1467.32 1.0 2294.02 C =T.20 12.62 2,90
1300 UPT FIPX14O PASS AISC- H1-2 Q.260 22 1321 b 130 308 PASS AISC- H1=1 9.25% 21
£€4161.57 C Q.00 1432.80 0.00 4B4B.60 C 14.73 16.59% 2.90
1301 UPT  PIPXI4D PASS AISC- ni-2 0.25% 22 1324 LD L30 308 FA3S AISC- H1-} 0.19% [y
€4178.05 C 0.00 126%.81 0.00 IM2,35 € 10.59 17.6& 0.00
1302 UPT PIPALLD PRSS AISC- H1-Z 0.266 22 1325 LD L3O 308 PASS ALSC- H1-3 0.116 24
€6135.72 € 0.00 1425.64 1.00 2203.55 C -6.82 11.42 2.7%
1363 UPT PIPKIAD PASS AIsC- H1-2 0.240 22 1326 Lb L3O 308 PASS AISC- H1-% 0.231 21
58287.45 C 0.00 13%4.40 0.00 .19 C 14.69 1. 65 2.75
1304 UPT PIPXID PASS RISC- H1-2 0.213 22 1227 B L3I0 308 PASS AISC~ H1-3 0.180 22
58280,77 C 0.00 1222.25 a,00 3816.79 C 10.41 16.07 ¢.00
1305 UPT PLPALAD PASS A1SC- H1-1 0.246 22 13260 1D L3D 308 PASS ALSC- H1-3 Q.103 k1
£0232.6% C 0.00 1393,19 1.¢0 2109.93 C -6.83 10.28 2.60
1306 uPT PIPKIAC PASS AISC- H1-2 0.219 22 1329 LD 130 308 PASS AT3C- NH1-) 0.200 b
52879.78 € 0.00 1344. 47 0.00 4585. 14 € 13.730 4.4 2,60
1307 VPT FIPKIMD FASS A1SC- H1-2 0.210 Rz 1310 LD L30 3og PASS AISC- Ml-3J 0.163 22
52251.73 C ©.00 1121.7%4 0,00 3708.31 € 10.67 14.30 0,00
1308 UPT PIPXL40 PASS AISC- H:-2 0.226 22 1331 LD .30 308 FASS RISC- H2-1 0.0693 21
©4158.81 C Q.00 1191,99 1.00 106.C64 T 45.35% 21.46 c.o00
1309 UPT PIFAL40 PASS AISC» H1-Z 0.200 22 1332 LD L0 206 BASS AISC- H1-J Q.193 21
16271.8% © 0.00 1346.79 0.00 1489.79 C 15,16 14.11 2.4%
1210 UPT PIPX140 PASS ALSC- Hi-2 0,187 22 1333 tp L3I0 308 PASE AISC- Hi-3 0.148 22
46224.70 C Q.09 1021 .40 Q.00 3610.46 T 11.04 12.15 Q.00
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1336 Lo L3I0 o8 rAss AISE- H1-3 9,133 I 22 135% LD L0 308 TASS AlSC- H1-3 0.170 22
JR9.29 C 11.58 .64 ' 0.00 3967.52 ¢ 10,95 11,70 2.45
1337 L0 130 398 PAS AISC- W2-1 0.089 21 1360 L30 308 PASS
199,53 1 131,51 19.27 L0060 408,45 ¢
1338 1> w39 308 PASS AISC- H1-3 o.176 | 21 1361 L3 308 PASS
ul2s ¢ -33.99 -4.,90 | 0.00 Tt
1339 Lb L3I0 306 PASS ALSC- H1-1 e.30 | 2 1362 LIC 308 PASS
480821 ¢ -30.85 12.48 | 3.3 991,92 ¢
1340 b L3O 108 TASS AISC- H1-1 o710 | 23 1363 L30 309 PASS
28B2.3¢ C ~8.43 18.23 S 4100.62 €
1M1 1D 130 308 PASS ATSC- H1-1 0.3 | 22 | 1364 L30 308 PASS
4762.35 ¢ 3,30 23,45 | 3-8 | 496.77 T 45.12 20,13 2.15
1342 zp  L3D 308 PASS ALSC- H1-1 6322 21 i 1365 b L3O 308 PASS AISCs H1-3 0.138 22 |
1579.1¢ C ~33.32 10,66 | 3,20 3767.98 ¢ 10.06 8.86 2,15
143 b L3O 309 PASS AISC- H1-1 0.185 | 23 ' 1366 LD L30 308 PASS AlSC- H2-1 a.180 22
20€0.89 € -12.68 16.14 . 3.20 , isi6.48 T ~5%.21 -4.312 1.00
1244 10 130 308 PASS AISC- Fi+1 0,299 22 . 1367 LD L3O 308 FASS AISC- H1-3 0.112 22
4568.02 € 1038 22.14 ‘ 3.20 768,29 © i04.%2 20.60 0.00
1345 b L30 308 PASS AISC- Hi-1 0.201 | 21 : 1368 LD L3I0 308 BASS AISC- H2-1 0.1 21
1767.89 C -34.51 .56 | 105 2883.01 T 70.26 Z.0 0.00
1346 LD 130 308 PASS AISC- H1-3 0.176 | 23 1370 LD 130 308 PASS AISC- H1-3 0.129 2
243,49 ¢ -14.91 14.69 o 3.05 3954.30 C ~1.85 17,60 1.54
1347 b L3Q 309 PASS AISC- H1-1 0.261 | 22 ' 1371 LD L30 308 PASS. AISC- H1-3 G.192 z2
16061 C 10.47 20012 | 3.05 3695.22 C $4.27 24.10 0.00
148 LD 139 308 EASS AISC- H1-1 o.250 | 71 1372 10 L3I0 308 PASS AISC- H1-3 0.128 2
4628.50 C -34.,80 6,63 2.90 386562 T -26.66 -3.42 .00
149 b LI A FASS AL15C- H1-3 ose | 23 ' 1373 LD L3O 308 FASS AISC- K1-3 0.192 22
2635.85 C -15.517 13.02 2.7 IN29.43 € 49,90 24.44 0.00
1350 Lo 130 08 PASH AISC- RI-1 0.236 | 2z 1374 o 130 308 PASS AISG- H1-3 0.125 24
4320.86 C 10.00 19,04 2.90 3799.96 ¢ -27.01 ~3.01 £.00
1351 np  L3D 308 PASS ALSC- Hl-1 0.z21 | 2 1375 LD  L30 08 PASS AISC- H1-3 0.1% 22
4482.25 € 14,25 15,73 | 0.00 3IR94.04 € 48.45 24.10 0.00
1352 LD L3D 308 PASS AISC- H1-3 9,135 | 23 1316 Lp L3¢ 308 PASE AISC- H1-3 0.122 24
254068 C -15.78 11,33 2.75 3703.80 € -27.20 -2.67 0.00
1353 LD L3O 308 PASS AISC- H1-1 0.208 | 22 1317 LD L3I0 308 PASS AISC- H1-3 0.185 22
174,20 © 10.89 17.21 ! 2.75 3929.32 ¢ [TI%-3 23.48 0.90
1354 L0 L3C 308 PASS A1SC- HI-1 c.199 | 21 1378 10 L3I0 308 PASS AISC- H1-3 0.116 24
4340.87 C 1418 12,90 | 0.00 1645.86 C -24.36 -2.22 0.00
1355 b L30 308 PASS AISCs H1-) 0.123 i 23 1379 LD L3O 308 PASS AlSC- W1-3 0.182 22
443,05 © -14.85 9.72 Z.50 2976.18 C 2.3 22,79 0.00
1356 LD L3O 3pa PASS AISC- H1-3 0.188 | 22 1380 LD L3I0 308 PASS AISC- H1-3 0.111 H
1091.48 C 10.83 15.55 | 2.60 3591.93 C -22,58 -1.81 0.00
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1383 Lo L3D 308 FASS AISC- H1-3 0.172 2z
400%.76 C 37.56 20.76 0,00

1384 LD L30 308 PASS Al1SC- H1-1 0.100 Fi]
352878 € -16.45 -0.76 0.00

1385 Lp 130 308 PRSE Al5C- H1-3 0.165 22
4023.9% C 33,71 19.48 G.00

1386 LD L30 208 PASS ALSC- HI-3 0.695 24
1L28.42 C -0,71 1.50 1.26

1387 1b  L3D 308 PASS A1SC- H1-3 0.155 2z
383642 C 32.4% 17.86 a.40

1388 LD L30 308 FASS A1SC- H}-] 0.096 24
3271.12 € =7.72 1.71 1.23

1389 LD L3O 308 PRSE AISC- H1-3 0.0%6 23
357487 C -8.94 =-3.46 Q.41

1390 LD L3Q 166 BASS AL3C- H1-3 0.101 3
9260.04 C© -14,%0 €.37 0.00

13%1 1D L30 308 PASS AISC- B1-3 Q.090 24
deit.43 C -2.99 -3.248 o.72

13%2 LD L30 308 PASS AISC- H1-) 0,150 22
3538.06 € 32.71 18.12 1.23

1333 1p 130 308 PASS AISC= H1-2 0.096 22
1596.34 © =39.74 -4.31 1.26

1394 LD 130 308 PASS AlSC- H1-2 0.101 23
3518.38 C -8.41 6.7 0.00

1395 LD 130 108 PhSS ALSC- H1-3 0.095 24
3735.44 € 3.42 -3.86 1.05

129 LD L3I0 304 PRSS ALSC- H1-3 ¢.158 22
s c 33.33 19.72 1.26

1397 Lo 130 308 PR3S AISC- H1-3 0,102 22
1639.%2 C -45. 30 -B.58 1.29

13%4 LD L30 304 PASS AISC- Ri-3 o.102 23
3539.22 C -6.04 7.91 .00

13%% b L30 308 PASS ALSC- H1-3 0.100 il
IT94.82 € 4.8 =3.84 i.08

1400 1D L30 308 PASS AISC- H1-3 Q.165 22
17145,79 © 36.97 20.97 1.29

1400 LD L30 308 PASS AISC- H1-2 0.105 22
102,87 C 47.86 -9.0% 0.00

402 LD 130 308 FASS AISC- HI-3 6.117 2
3984 .82 C -3%.91 21.93 1.32

1403 LD L3¢ J0B PASS AlSC- H1-3 0.103 24
3B35.22 C© =7.42 =-3.75 .22

Friduy. Sepiumber 21, 2001, §7:87 IH

"TORRE AUTOSOPORTADA

—-- EAGE NO.
ALL UNITS ARE - KG HETE {UNLESS OTHERNISEX NOTED)

HIMEER TARLE RESULT/ CRITICAL OOmD/ RATLO/ LOADINGS
x (] "t LOCATTCN

1406 LD L20 308 BAST AISC- H1-3 0.106 23
3602.20 € -4.09 10,08 0.00

1407 LD L30 308 PASS AISC- H1-3 D.107% 24
3910.21 € a.67 -3.97 1.02

1408 LD 130 308 PASS AlSC- H1-1 0.176 2
3744.32 C 42.24 22.90 1.36

1409 LE L30 308 FASE Al5C- K1-3 0.113 22
436,20 C ~54.60 -9.84 1,39

1410 1o L30 308 FASS A1SC- H1-3 e.110 3
3656.40 C -4.15 11.22 0.00

141 1D L30 J04 FASS AISC- IN-4 G.10% o4
3972.85 C 9.10 -1.82 1,04

1412 1D L30 308 PASS AISC- H1-2 0.179 22
3710.91 © 413,56 21.%7 1.39

1413 LD L30 308 PASS AlSC- Hl-3 0.113 2

1136.75 € -59.04 -10.72 0.00

1414 LD L3I0 308 PASS ALSC- HI-DJ 0.14% 22
3esd.6> C 4v.41 I+ 1.43

1415 LD L3D 308 PASE ALSC- il1-3 o.119 22
1408.56 C -58.76 -10.17 1.43

1416 L0 L30 308 PASS ATSC- H1-3 0,114 23
3T14.18 C -3.39 12,37 Q.00

1417 Lb  LI0 308 PASS AISC= H1-3 0.120 22
1373.38 € 60,49 -10.44 1.46

1418 1D L3C J08 FASS ARISC- H1-3 0.121 23
3B00.8) C -5.12 13.63 0.00

1419 Lo L3Q 304 FASS AISC- KH1-) 0.115 22
1119.27 C -60.74 -10.95 .00

1420 LB L3O 308 PRSS AISC- K1-3 Q.187 22
3634.73 C 1%.21 24.49 1.dE

1421 LD L30 308 PASS AISC- H1-3 0.123 22
1316.28 € -64.33 ~10.52 1.50

1422 LD LIC 308 PASS Al1SC- H1-3 Q.127 23
3476.680 C -€.33 14.85 9.00

1422 LD L30C 308 EASS AISC- H1-3 0.11% 22
1078.77 C -64. 89 -11.00 0.00

24 LD L0 208 FA3S AISC- H1-3 0.149 22
Bl C 53.51 24,10 1.50

1425 LD L3I0 30y FASS RISC- K1-1 0.124 22
13153.66 C ~bli.67 ~10.%93 |97 )

1426 LD L3D 308 PASS AISC- H1-3 0,132 23
2983.25 C =T.73 16.10 0.00
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MEAER ’ALE RESULY/  CRITICAL COWD/ RATIO/ LOADING/ ! snmER TADLE RESULT/  CRITICAL COMD/ marIof LoKDING/
= wy ™ LOCATION | = wr e LOCATION
T )
'
¥ w Lo 307 PRSS ATSC- W13 0.0 | 22 1453 LD L3D 307 PASS AISC- W2-1 0.156 2z
930 ¢ -16.12 -14.83 P18 ’ 148,07 T -66.22 -0.12 0.00
1431 1D L3I0 30t PASS ALSC- H1-3 0.104 21 1450w L30 107 BRSS ATEC- H1-3 6.131 22
11140 ¢ 24.50 5.90 ! 2.2 17,98 ¢ 3348 -13.19 1.36
12 i L3I0 207 rass ALSC- H1-3 0. 72 485 L0 L3O 27 PASS AISC- H1-3 .10t 2
135183 ¢ -18.47 13,98 | o.00 18£9.65 C -25.52 5.75 1.9
1433 LD L30 pet rAss ArsC- H2-1 o165 m i 1456 LD L30 307 PRSS ALSC- H1-3 0.105 22
3639.23 T -67.33 -0.32 " e.00 1666.74 © 19.40 12.26 v.co
HH Lo L 300 PASS ALSC- Wi-3 o.42 | 22 i 1457 LD L0 307 PASS AISC- HZ-1 0.155 22
1380.17 ¢ 1t.00 ~10.88 1.4 [ 1260.33 T 66.61 0.48 0.00
1435 LD L3¢ 307 FASS ALSC- W1-3 s ;. on 1458 LD L0 307 PAGS AISC- H1-3 0.128 2
1842.19 ¢ -24.67 s, 1z I 2257.30 ¢ ~32.95 -13.0¢ 1.36
1436 LD 130 307 PASS R1SC- H1-3 ool 22 ! 1459 10 LID 307 FaSS AIEL- Hi-3 0.039 31
1643.07 C 19.58 13.88 | 0.00 i 1712.56 € 25.56 5.66 183
1437 b 130 307 PRSS AISC- H2-] 0.160 22 ' 1460 LD L3O 307 PASS AL8C- HI-3 0.103 22
Az T -69.43 0.19 ] o.co 1609.14 ¢ ~19.42 2.3 Q.00
I L L30 307 PASS AISC- HE-3 0.133 | 22 ! 61 Lb 130 307 PASS RISC- H2-1 0.143 2
2195.3% ¢ 3670 -11.31 I 1.43 i J1B0.76 T 63,15 0.56 Q.00 |
1438 p LIG 307 AISC- N1-3 0.104 21 462 L9 130 307 PASS AISC- H1-3 0.123 22
1747.38 € -25.84 6.48 | 2.13 , 2269.25 C ~29.95 -12.54 1.3
1440 LD 1a 307 PASS AISC- Hi-3 0.108 2 1463 10 130 307 BASS AISC- H1-3 0.093% 21
15%9.65 C 19.42 1.0 | oo ' 17713.38 ¢ 24,60 5.43 1.83
1431 10 3¢ 307 PAS5 ATSC- H2-1 0.160 22 1464 1b 130 307 PASS R1SC- HI-3 0.101 22
I766.68 T 70,04 0.5 . 0.00 1620.28 € -18.85 11.96 0.00
142 1w e3¢ 307 PASS A1SC- H1-3 0.3 n 1465 Lb L0 307 PASS RISC- HZ-1 0.150 2
2145.62 € -38.33 ~-13.17 ! 1.43 rs.aa T -62.70 =0.123 Q.00
1443 tb L3O 0t PASS AISC- H1-3 o107 21 i466 1D L3I0 307 rass AISC- M1-3 0.126 22
1683.35 C© 2519 6.37 | .13 2336.5) C 30.50 -12.70 1.32
1445 LR L3D 307 PASS AISC- K1-3 0.105 | 22 167 Lr L3I0 307 PA38 AISC H1=3 0.096 2
1512.59 € -19.39 12,79 | o.00 1858,78 -24.52 5.51 1.83
445 L0 L3I0 307 PASS AISC- R2-1 0.155 | 22 1468 LD L3O 307 PASS AISC- H1-3 0.102 22
1300.50 T 65.5] 0.53 0.00 1604,70 C 19.83 11.90 0.00
1446 LD 130 307 PASS AISC- A1-3 0.12% 22 1469 LD L3O 307 PASS ATSC- HZ-1 0,149 22
2323.01 C -31.5? -13.24 | 1.39 3097,67 T €1.87 0,63 Q.00
14T L0 L0 7 b3 AISC- H1-3 0.106 | 21 10 Lo L3O 309 PASS AISC- H1-3 0.121 22
151,07 © 25.21 5.96 | 2.01 2784.23 C -29.12 -12.0% 1.29
H4E WD L3O 397 PASS RISC- H1-3 0105 22 W W 130 307 PASS AISC- H1-3 0.03%3 21
1573,712 € -19.06 12.66 0.00 1778.63 ¢ 24,57 5.18 1.73
1449 Lb 130 307 FASS AISC- H2-1 0.155 | 22 1412 L0 130 307 PASS ATSC- H1-3 ©.093 22
3382.19 T -E5.48 0.00 | 9.00 . 1639.32 € -19,03 11.61 0.00
1450 1D 130 307 PASS AISC- R1-3 9.131 22 1413 10 230 307 PASS ATSC~ H2-1 G.149 22
2279.5T € 33,08 -13.43 1.3% 320000 T -61.36 -0.16 .00
o\ IONear TESINGS DesirolTols) Forem ANE ' Pogt #7 ot 133 C:12-Oucar\TESIS\) Cosarrelloh]? forre ANL Fege o8 T ™
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Friday, September 1, 2001, 87:07 FN

TORRE AUTOSOPORTADA -- BAGE MO.
AL UNITS ARE - KO HETE {UMLE3S OTERRWISI NOTID)

HBMEIR TABLE RESULT/  CRITICAL OONMD/ RATICS LOADING/
% W ™z LOCATION

1476 LD L0 307 PASS RAISC- H1-2 0.101 22
i712.01 € 19.97 11.56 0.0¢

1477 Ln L3I0 307 PASS ALSC- H2-1 0,143 22
2950.60 T €1.10 ©.62 0.00

1478 LD 130 307 PASS AISC- H1-3 0116 22
2279.76 C ~26.28 =11.43 1.26

1479 LD L3O 307 PASS A1SC- ¥1-3 0,089 21
1761.44 C 23,40 4.98 L.63

1480 LD L3 307 FASS AlSC- H1-3 0.096 22
163%.74 € -16.41 11.17 0.00

1481 LD 130 307 PASS AISC- H2-1 G.143 2z
3051.78 T -6G. 13 -0.10 .00

1462 LD L3O 307 PASS AISC- Hl1-] 0.11% 22
236412 € 26.92 -11.59% 1.26

1481 LD L3I0 307 FASS ALSC- H1-3 ¢.092 21
1864.72 C -23.33 5.00 1.63

1484 LD 130 307 PASS AISC- H1-3 Q.0%8 22
1722.31 € 10.36 11,14 0.00

1485 LD L3O 307 PASE A1SC+ H2-1 0.140 2z
2843.65 T 60,36 1.07 .00

1486 LD L3D 307 PASS RISC- fii-] 9.112 22
2264.4% € -24.9% -10.1% 1.23

1487 1B L0 307 ERSS ALBC- WI-1 0.08Y 2
2114.6€ T 23.91 £.58 0.00

1468 LD 130 307 PASS AISC+ H1-3 0.094 22
1641.00 € -1B.17 10.74 0.00

1488 LD 130 307 FASS AISC- H2-1 0.139 22
2965.1Z T -59.79 -G.01 0.90

1490 LD L3¢ 207 PASS AISC- H1-3 Q.15 2z
2360.74 C 25.47 -10.91 1.23

1451 Lb L3O 307 PASS AISC- H2-1 0,991 22
2237.26 T -23.89 £.19 ©.00

1492 LD L30 307 PASS AISC- Hi-3 0.0%6 22
1T c 18.20 10.M 0.00

1491 LD L30 307 EASS AISC- H2-1 0.131 22
2678.12 T 5%.82 1.52 0.00

494 LD L30 107 PASS AISC- N1-3 0.10% 22
2231.32 ¢ «22.08 =-10.05 1.20

1955 1D L30 307 FASS AISC- H2-1 0.086 22
2084.93 T 22.7% 6.20 0,00

14%6 LD 130 107 PRSS AISC- H1-3 Q,0%0 22
1656,0% C -17.04 1¢.14 Q.00

ag
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Fricay, Septesber Z1. 2001, 07:01 i

TORRE AUTOSOPORTADA -- PAGE NO.
ALL UNITS ARE - K0 MWETE (UNLESS OTHERWISE WOTED)
HEMBER TAULE REBULT/  CRITICAL COMD/ RATIO/S LANDING/
¥z M 23 LOCATION
1489 LD L30 307 PASS AISC- H2-1 0.087 22
2228.04 T -22.16 5.18 0.00
1590 LD L0 3087 PRSS AISC- H1-1 Q.934 22
1770.97 C 17.32 10.20 0.00
1501 LD L30 307 PASS RISC- H2-1 0.125 *
2426.64 T 54.6806 1.39 9.00
1502 LD  L30 307 PASS A1SC- HE-3 0.093 22
2125.16 € -17.74 -8,2? 1.11
1502 LB L30 307 PASS AISC- K2-1 0.004 a2
1929.90 T 22,54 6,86 0.00
1504 LD 130 307 PASS ALSC- H1-3 0.0d5 22
1577.50 € -16.2 9.82 0.00
1505 LD 130 307 PASS AISC- H2-1 0,122 22
2550,53 T =521 -0.04 0.00
1506 LD LIG 307 PAsS AISC- H1-3 0.0%6 22
2250.66 C 5,30 15.63 0.00
1507 LD LI 107 PASS AISC- K1-3 0,084 21
182066 C -20.8¢ 5.13 1.33
1508 LD 130 307 EASS RISC- H1-3 0.08u k3
1644.23 C 17.00 9.65 0.490
1516 LD L3O 308 PASS ALSC- HI-1 0.220 22
6§23.23 € -10.40 2. 18 1.5
153r LD L3O 0w BASS ALUC- HI-3 Q. a2
7397.33 € 19.72 -15.%% 1,50
1512 LD 130G 308 PASS AISC- HL-1 0.202 21
6892.80 ¢ -1.41 19.62 1.%50
1513 LD L3C 308 PASS AISC- H1-1 0.318 21
10J48.,02 C -11.89 -34.26 1.46
1514 LD L30 30§ FASS A1SC- H1-1 0.215 22
6196.32 C -13.2 24,10 1.486
1516 LD L3I0 308 PASS AISC+ H1-1 0.210 22
T140.34 € 18.30 -14.99 1,42
1516 LD Li0 308 PASS AISC- B1-1 0.192 21
6775,32 € -4.97 16.70 142
1517 LD L0 308 PASS AISC- H1-1 0,206 22
T063,81 € 17.95 -14.%0 1.34
1518 LD 130 208 FASS AISC- K1-1 D.184 z1
€71%.85 © -3.66 14.43 L.39
151% 1D L3O 308 PRSS Arsc- Hl-1 0.201 22
£952.85 € 17,77 -13.77 1.36
1520 LD L3I0 308 FASS AISC- H1-1 0.183 21
6730.04 € -5.38 13.58 1,36
o EATES 18\ rratlo\f) Foire.AML -
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Fridey, S!lple-b!'r 21, 2001, 07:07 M
el

== PAGE NO.

I
!

HOMRTR TABLE REBULT/ CRITICAL OOMD/ RATIO/ imnxmf
2.3 L MZ LOCATION
:
i
: |
1937 1p L3O A TALS Alge- Hi-1 0,18% ‘| 2?
£028.93 C 15.95 -11.61 o129 I
1524 LB L3¢ JoB PASS AISC- Hl-1 0.175 1 21
€300.63 € -1, 3.88 I 0.co
155 1D L30 109 PASS ALSC- H1-] 0.183 | 22
$723.71 € 15.22 -10.16 ! 1.26
1526 1D L3O 308 PASS AlSC- H1-1 o.17? ! 21
E942.42 ¢ -13.17 6.7 L o.00
1527 LD L3I0 308 rASS A1SC- H1-3 0.180 22 !
€602.1] ¢ ~14.11 8.9 | o.z0
1528 b L30 204 FASS AISC- H1-3 0.161 ! 21
£392.42 ¢ -2.95 8.01 . 1.1
152% LD L3g 2304 PAGS AISC- H1-1 0.187 21
M0 C 4.84 -6.73 1.23 {
1530 L L3I0 Joa FASS AISC- M1l 0.210 21 k
9B .41 C 14.15 -21.70 ¢ 0.on |
1531 th L3O o PASS AISC- H1-3 011 22 i
£308.67 ¢ 14.39 -7.43 8.00
1532 1D 130 304 PASS AISC- H1-3 0.186 | 22
£359,94 C 14714 15.07 [ 0.00
15313 LD 130 a8 PASS AISCs H1-1 0.196 | o
7600.90 ¢ 10.81 -B.80 “' 1.26
1534 b L3I0 308 FASS ALSC- HI~1 0.206 | 2%
10067,94 C 15,96 -25.52 | o.00 :
1535 L0 L0 e PASS AISC- H1-) 0.179 | 22 '
645].80 C 14.60 -z | 0.00 !
153¢  Lb L33 308 FASS AISC- H1-1 0.192 i 22
945,27 C 12.69 14,48 L 0.00
1537 L L3O 308 PASS ALSC- H1-1 0.1 | 21
152%.00 C 9.70 -8.,33 1.29
1538 LD L30 308 PASS RISC- H1-1 0,292 21
10113.24 ¢ 14,83 -28.21 | 0.00
1539 LD  L30 308 oSS AISC- H1-3 0.179! 22
640328 C 15,38 -B.55 1 0.60 .
1540 LD 130 308 PASS AISC- Hi-1 0.19¢ 22 \
6807.24 C 13,44 16.07 1 0.00 :
1541 LD L3O 3089 PASS 0.195' 21
754548 € -7.60 1 1,32
1542 1D L30 308 PASS 0.300 21
10187.72 ¢ -30.18 ), o.00 ’
1543 LD L3O J0A FASS LT 22 '
6468.%5 C ~1.92y 0.00 .
L':ll-O:r:«rlmrS‘\'-‘; M:;e”nl}] Tocre. - ||‘ - I‘I‘w " olm
!
e e e e e e —_
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ALL UNITA ARE - ¥4 METE (INLEAS OTHERWIBE MOTED})

" TORRE AUTOSGFORTADA

Friday. September 21, 200§, 07:07 PH

HEMBER TARLE REBULT/ CRITICAL COMD/ RATIOf LOADING/
L3 2+ 2 LOCATICN

1546 Lo 130 309 PASS AISC- H1-1 9.3 21
10272.76 C 14.32 -31.67 0.00

1547 LD L0 306 FPASS AIBC- H1-2 0.1823 22
€473.23 C 19,44 =7.45 0.00

1548 LB L3O 308 FASS AISC- K1-1 a,200 22
64,27 ¢ 13.02 15.27 0.00

1549 LD L30 303 PASS AISC- H1-1 0.194 21
2307 C B.44 =7.00 1.27

1550 LD L3O 308 PASS AISC- HI-1 0.309 21
10248.46 C 13.78 -32.97 0.00

1551 LD L3O 08 PASS AISC- H1-1 0.191 22
6521.03 C 19,85 -6.83 0.00

1552 LD L3¢ 308 PASS AISC- H1-1 a.204 22
6707.2% C 13.80 20.94 .00

1553 b 120 308 PASS RISC- HI-I 0.197 21
7599.22 C© 8.65 ~b. 46 t.31

1554 Lo 130 308 PASS AISC- H1-1 0.314 21
10285.60 C 13. -331.76 ¢.o0

1555 1D 130 308 PASS AISC- Hi-1 0.184 22
6600.54 € 19.56 -6.35% 0.09

1556 LR L3O 308 PASS AISC- H1-1 0.210 22
6166.88 C 1.1 22.52 .00

1ssT7T Lk LID 308 PASS AlSC- Hi-1 0.198 21
TEM. .64 C -4.2% -5.77 .12

1558 LD L3I0 208 FASS AISC- Hl-1 0.19e 21
€811.77 ¢ 6.34 16.2% ©.00

1559 LD L3O 2ne PAST AISC- H1-1 0.186 22
669,75 © -t%.61 -5,65 1.46

1560 LD L3O 30§ PASS AISC- H1-1 9.71% 22
7221.28 € -18.22 -15.32 0.00

1561 LD L0 308 PASS AlSC- K1-1 0.201 21 1
7677.35 C 5.086 =-1.0¢ 1.12 |

1862 L L3I0 308 FASS AISC- H1-1 ©.320 2
10321.08 © i2.3% =34, 63 .00

1563 1D r30 308 PASS AlSC- H1-1 0.191 22
6800.5%3 ¢ 21.5% -4.79 0.00

1564 1D L3O 308 PASS AISC- Kl-} 0.221 22
6290.2¢ C 12,73 26.05 .00

1565 LD L3I0 308 PASS AISC~ H1-1 0.200 21
7585.99 C© r6.84 -6.15 Q.26

1566 LD 130 309 PASS AISC- Al-1 0.0 21
6828.70 C 5,22 22.90 .00
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Frigay, September 21, 2001, 07:07 ™ rricay, Septemper 21, 2401, P7:07 M
TORARE AUTOSOPORTADA ~= PAGE HO. 93 ‘TORRE AUTOSGPORTADA. -= PAGE HO. 54
ALL UHITS ARE - KG METE (UKLESS OTEERWISR NOTED) ALL UNITS ARE - KO MITE (UNLESS OTHERWISE WOTID}
HDEER TARLE RESULT/ LRITICAL O/ RATION LOMNDING/ HDMBER TABLE REBULT/ CRITICAL OMD/ BATIOf LOADENG/
brd L4 -3 LOCATIOH Fx 14 Mz TOCATION
1570 LD L30 307 BASS AISC- Ki-2 0.08% 21 1593 LD 130 307 PASS AISC- H2-1 o.114 24
1329.16 € -23.24 -5.24 1.46 1880.37 T 16,39 6. 3% 0.0e
1571 LD L30 307 PASS AlSC- H1-3 Q.03 22 1594 LD L0 207 PASS AISC- ¥1-3 Q.080 24
iM.is C 21.65 13.73 .00 1246.67 C -5.4% 18.25 N
1577 1D L3O 307 PR3S ALSC- H1-3 0.066 k13 1595 LD L3b 307 PASS RISC- H1-3 9.070 22
654.01 C -10.47 13.57 0.00 iB4.BS T 22.21 12,60 Q.00
1573 LD L3 307 PASS AlSC- ¥2-1 0.116 21 1536 LD 130 307 PASE A1SC~ H1-3 0.062 i3
3787,93 T -5.21 11.8% 0.00 £15.46 C -1l 49 11.7% .00
1574 LB L30 307 PASS AISC- H1-3 0.149 23 1557 Lp L3I0 307 PASS AISC- H2-1 0.118 21
249945 C 5.16 36.10 0.50 35B8.43 T -9.571 13.71 0.00
1579 Lh 130 307 PASS AISC- H1-3 9.072 23 1598 LD L3I0 397 PASS AT8C- H1-2 Q.147 21
950.80 C 11.5% 11.85 0.00 2554.45 € €.23 34.93 0.00
1576 LD L30 307 PASS A1sSC- iH1-1 0.065 21 1599 LD L3} 307 FASS AISC- HZ-1 0.066 2
$§5.23 C 2.73 21.52 0.08 1832.97 T -3.3%9 16.26 Q.00
15711 1D L30 307 FASS AISC- H2-1 0.119 24 1€00 LD L30 307 FASS AISC- H1-3 0. 081 a1
1946.61 T 46,90 7.0% 0.00 1075,35 C 2.83 13.8d G.0¢
1578 LD 130 307 PRSS AlSC- NH1-3 Q.082 24 1601 LD L0 307 PASS AIBC- EZ2-1 0.1 ™
1302.19 C -22.32 -9.11 .43 1845.12 T 43.73 T.1 0.00
1579 LD L3O 107 PASS AISC- H2-1 0.068 4 1602 LD L30 107 PASS AISC- H1-3 0.073 3
962.78 T 19.6% 10.09 0.00 1362.01 C -5.43 17.73 o.00
1540 LD 130 307 PR35 AISC- H1-3 0.066 24 1603 LD Lo 307 PASS Alsc- H1-3 0.06% 22
674.05 C =11.42 12.98 0.00 494.50 C 21,614 1248 0.00
1981 LD L3O 307 PASS ALSC- H2-1 0.11é 2k 1604 LD L30 0% PASS AISC- H1-1 0.0u01 23
Ip98.65 T -5.87 12.71 .00 790.81 C -11.81 11.21 0.00
1582 LD 130 307 PASS AISC- H1-3 Q.148 21 1685 LD L30 207 FASS AISC+ H2-1 0.116 21
2496.58 C 5.5% 35.85 Q.09 353%.95 T -9.42 14.30 ©.00
1583 Lk L30 307 PASS Al1SC- H2-1 0.066 21 1606 LD L30 307 PASS AISC- K1-13 0.147 z1
1s08.43 T -3.16 14.39 0.00 2597.60 C 6,66 ELFR L] 0.00
1564 LD L30 307 PASS ALSC- H1-3 0.083 21 1607 LD 130 307 PASS AlSC- H2-1 0.065 2t
1023.62 C 2.63 20.B4 Q.00 HE6.76 T =-3.02 14.34 0.00
15685 LD 110 307 PASS AISC- H2-1 0.119 21 1608 LD 130 307 PASS RISC- H1-1 0,077 21
371674 T ~10.55 13.11 0.0 1041.45 € 2.7 1y.06 ¢.00
1566 LD 130 307 EASE AISC- H1-3 0.148 21 1€09 LD L30 307 PASS AISC- HZ-1 0.10% b4
2572.,86 C 5.76 35.56 0.00 1762.93 T 43.8E T1.33 Q.00
1587 D L3I0 207 FASS Al1SC- R2Z-1 0.048 21 1610 LD Lip 397 PasSS AISC- H1-1 a.01% bl
1561.41 T -4.19 .11 T.00 1351.53 C 5. 11 16.9% 0.00
1568 LD 130 307 PASS ALSC- H1-3 0.084 21 1611 LD 130 307 PASS AlSC- H1-] 9.070 22
1062.94 C 3.0 20.40 0.00 beb.43 C 21.19 12,50 .06
158% LD L3¢ 307 PASS AISC- H2-1 0.115 24 1612 LD L30 307 " PASS AISU- HI1-3 Q.058 24
1928.16 T 46.82 6.%5 0.00 €83.06 C -11.60 10.53 Q.00
1590 LD L3I0 307 PRSS AISC- ®1-3 0.981 ¥4 1613 1p L3O 307 PASS AISC- H2-1 0.118 21
1339.78 C =4,31 18.86 0.00 3 15.33 Q.00
Bacsr\TESIS\A) Desarcolloljr Torre. AND Page 93 of 123 i bage #4 of 103
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reriday, Septamber 21, 2001, 07:07 MM

TORRE AUTQSOPORTADA

ALL UWITE ARE -~ KG METE {UNLEGH OTHIRNISE NOTED)

~= PAGE MO. 97

HEMBER TABLE RESULT/  CRITICAL QOMHD/ RATIOf LOADTHG/
FX W H TLOCATICR

1663 LD L3O J06 FASS AISC- H1-3 0.198 22
6564.57 C -1e.98 =11.%7 1.29

1664 LD L3I0 308 FASS AISC- #1-2 0.16% 21
€364.52 C 15,81 4.07 ©.00

665 1Lb  L3Q 108 PASS RISC- H1-3 0.181 1
6466.86 C 13.49 11.22 Q.00

1666 LD L3O 308 PASS RISC- H1-3 0.170 21
456,26 € 13,80 4.98 Q.00

1667 LB L30 308 EASS ALSC- H1-3 a.174 22
630%.80 C 14.06 §. 24 0.00

1668 LD L3I0 J0B FASS AISC- H1-3 0.152 21
$911.66 C 4.67 8.11 1.23

1669 LD L20 300 FASS A[SC- H1-1 0.180 22
€465.66 C -16,87 -4.55 G.00

A6T0 Lp> L3O 308 PASS AISC- H1-1 0.212 22
6972,29 € -10.18 25,3% 0.00

1671 B L3I0 308 EASS ALBC- HI-1 €.194 21
137t.18 C -4.67 -6.8¢ 1.15

1673 LD 130 108 PASS AISC- H1-1 0.185 22
6511.92 C ~-20.49 -4.58 0.00

1674 LD L0 308 Fass AISC- Hl=1 9.214 22
66G1.06 C 35.55 =-1z2.71 1.50

1675 LD L30 208 PASS AISC- H1-1 0.194 21
7636,73 € -5.14 ~7.03 1.12

1676 LD L3I0 308 PASS ALSC- H1-1 0.315 21
10130.86 £ -11,61 -6 .00

1677 LD L30 308 PASS AISC- Hl-l e.179 22
E415.40 C -13.18 -5.44 o.M

1678 LD 130 308 PASS AISC- Hl-1 Q.306 22
6508.77 C ~12.88 23.40 0.00

1679 LD L3O 3048 PASS ALSC- H1-1 0.191 2t
7378.50 C -6.45 -6.49 1.22

1660 LD L30 30& PASS AISC- H1-1 0.313 21
J0152.86 C -12.30 -34.42 .00

169l b L3O 308 TASS AISC- H1-3 0,181 22
6£328.67 C ~19.16 -6.12 0.00

1682 LD 130 308 PRSS AISC- H1-1 0.201 22
B457.54 C -13.43 1.80 0.o00

1683 LD L} 308 PASS AISC- H1-1 0.190 21
7325.77 € -6.59 -7.00 1.19

184 LD L30 20£ PASS ATSC- H1-1 0.30% 21
10073.58 C -13.14 -33.95 Q.00
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-- FAGE RO, 98

MEMEER TABLE RRgULT/ CRETICAL Cald/ RATIO/ LOALITHG S
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1687 L0 L3I0 308 PASS AISC- H1-1 0.187 21
1230.2% € -£.93 -1.3% 1.16

1668 Lb L3I0 308 PASS AISC- H1-1 ©.304 21
10030.06 C -13.22 -31.2¢ C.0e

168% LD L3O 308 PASS AISC- H1-3 0.17% 22
6166.15 C -17.96 -1.18 G.00

1690 LD L3¢ joB PASS AISC- 11-3 0,185 22
6351.76 € -12.17 1B.52 0.00

1691 LD L0 308 P AISC- H1-1 0.186 23
7229.84 C -$.30 -6.49 1.36

les2 LD L30 304 PASS AISC- H1-1 0.300 Tt
10046.92 C -13.067 -31.93 Q.00

16%3 LD L3 308 PASS AISC- H1-3 0.172 27
6130.21 C ~16.10 =7.58 0.00

1694 LB L3I0 30E PASS AISC- 1] 0.152 22
635463 C -13.39 17.04 0.00

165852 LD L3Ic 0B PRSS AISC- K1-1 0.14s 21
1207.34 € -9.47 ~1.34 1,32

1646 LD Li0 308 PASS AISC- Hl-1 Q.29 21
§941.00 C -14.24 -30.49 0.00

16%1 LD L3D 304 PASS AISC- H1-3 0.169 22
6075.24 C -14.56 -8.1% (]

1698 LD 130 308 PASS AISC- HY1-3 Q.187 22
6370.69 C -12.74 1%.33 ¢.00

1645 LD L30 308 PASS AISC- Hl-1 O.1da 21
T161.59 C -8.72 ~1.91 1.29

1700 LD L30 309 PASS AISC- H1-1 0.28& 21
%849.80 C -13.85 -24.5%6 0.00

1701 Lk L3I0 308 PASS AISC- H1-1 0.167 22
6054.77 C -13.25 -8.79 0.00

1702 b L3D 308 PA33 AISC- H1-23 9.183 22
645945 C -11.48 131.73 [

1703 LD L300 308 PASS ATSC- H1-1 0.185% 21
7200.v8 C =-%.21 -H.33 1.26

1704 LD 10 308 PASS ALSC- N1-1 0.2 o1
9778.5% C -l4.14 =-25.,45 0.00

1705 L0 L3D 208 PASS AlSC- H1-3 0.158 22
$892.38 C -11.51 -£.93 .00

1106 LD L30 308 PASS AISC~ #1-2 o.170 22
£896.55 C -1z.07 13.3% .00

1707 LD L3D 308 PASS AISC- H1-1 0.1 21
T064.03 C -6,52 -6.52 1.23
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TORKE AUTOSORIRTADA

ALL UNITS ARE - NG METT (UMLESE OTHERNISE HOTED)

I
LOADTHG/

HIMOTR TARLE AEStILY/ CRITICAL COND/ RATIOf
rx MY -z LOCATIOMN
"
.

1710 LD L3O Jo7 rags AISC- H1-3 6.151 Lo
952,61 C -5.28 36.17 | 0.00

17111 Lh L3I0 307 FA3S A1Sc- HL-3 0.012 | 24
228.06 ¢ 2.7 11.4% | 0.00

1732 LD 130 307 FASS AISC- H1-3 0.087 P21
1038.97 € -2.8¢ s ool

1713 no L3O 207 PASS AISC- HZ-1 0.11% ! 21
3T69.50 T 8,35 12.25 I 0.00

1714 LD L30 307 PASS ALSC- H1-3 0.150 | 25
2543.08 ¢ -5,65 35.89 | 0.00

1715 LD 130 307 TASS AISC- W2-1 0.067 . 21
1568. 44 T 7.95 .28 | .00

1116 LD 130 307 PASS AISC- HL-23 0.084 21
1068.13 € -2.68 20,72 . 0.00

1717 Lo L30 307 FASS AISC- H2-1 o3 21
319016 T 10.08 12.5% I o0.o0

1718 b L30 307 PASS ATSC- H1-3 0,151 1 21
282161 ¢ -5.81 35,62 9.00

1718 LD L0 307 FASS RISC- #2-1 0.068 | EH
163140 T 1.18 13,96 .00

1720 LD 130 307 PASS ALSC- H1-3 0.085 | 21
1134.89 ¢ -1.03 26.39 o.00

1721 LD L30 307 PASS AISC- H2-1 0.116 21
616,41 T 9.14 13.11 | 0.00

1122w Lda 301 PASS AI5C- 1i-3 o.149 | 21
015,11 € -6.23 is.oe | 0,00

£121 o L3Q 307 FASS ALSC- HZ-1 0.068 | 21
1610.07 T 3.52 14,08 0.00

1724 w0 139 307 PASS AISC- #1-1 z1
1m2c -2.7% a9.00

1725 b L3b 307 BASS AISC- H2-1 23
16,63 T .01 0.00

1726 LD L3I0 307 PASS AISC- H1-3 Fi
2664.11 C -6.64 0.00

1727 1D 130 207 PASS RISC- #2-1 0.066 | 21
1551,96 T 325 ta.12 0,00

1728 LD L3O M7 PASS AlSC- H1-3 ©.078 21
1106.12 © -2.m a5 | 0.00

1729 w130 3 PASS AISC- H2- o118 21
W50 T 10,35 14,54 | 6.00

1136 Ld  L3c 3p7 BASS AISC- K1-1 0.147 || 21
268762 € -6.74 33.39 | 0.00

T T TORRE AUTOSOFORTADA

ALL UNITE ARE - XU " METE (UNLEES OTHERWIET NOTED}

Friday, Septesber ZI, 2001, 07:07 Fm

——"FacE KO. 100

HBREER TABLE RESULT/ CRITICAL QOMND/S RATIO/ LOADING/
~ MY MZ LOCATION
1132 Lo L0 30 PASS  AISC- H2-1 .11 2
31329.89 T %14 15.¢€8 0.0
1134 LD L3I0 307 F. AISC- H1-3 0.143 21
2623.97 € “2.07 12.20 0.00
1135 Lp L30 3067 PASS AISC- H2-1 0.066 21
1450.13 T 3.7 .55 0.00
1736 LD Lo 307 PASS AISC- H1-3 0.073 21
1074.78 ¢ -2.85 17,64 0.00
1737 Lwp Lo 307 PASS AISC- RAZ2-1 ¢.112 Fas
Ns112 1 846 16,91 0.00
1738 LD 130 307 FASS AISC- H1-3 0,132 21
2589.31 € -1.33 30,13 0.00
1139 1 w30 307 PASS  AISC- H2-1 al663 7
129209 T 1.20 1.97 0.00
10 10 L3I0 307 PRSS  AISC- H1-3 0,067 2
972,80 ¢ -2.79 16,64 8.00
a1 b L30 307 PASS AISC- H2-1 o.111 1
2897.98 T .99 10,79 0.00
1z to 130 307 PASS  AISC- H1-3 6.133 7
29114 © 1.0 23,18 .00
1743 b L3 307 PASS  AISC- Hz-1 0.062 2
1157.71 ¢ 3.85 15.3? 0.00
1744 D L2G 307 PASS AISC- H1+3 0.082 21
689,67 ¢ m 15.46 6.00
1745 1D 130 307 FASS AISC- HZ-) 0.108 21
2640.08 T .:m 20044 0.00
174¢ LD L30 387 PASS AIBC- H1-] 0.128 21
395.%1 C =T.56%9 27.94 o.oo ]
1131 1D L3I0 3 FAS3 AISC- w2-1 0.07T4 21 I
170,30 1 1.1 16,30 ¢.00 i
1708 L 130 307 FASS  AISC- H1-3 0.986 2
140400 € 8,26 “16.78 1.63 I
17¢9 Lo 136 307 PASS  AISC- H2-1 0.070 2
204341 1 <9.79 1.03 0.00 /
1750 Lo 135 307 PASS  AISC- H1-3 0078 7
1327.72 € 0.1 19.75 0.00
1751 LD LG 307 PASS AISC- H1-] 0.071 22
127.45 ¢ -21.19 13,69 0.00
1952 1o 130 307 PASS  AISC- H1-3 0.060 21
620,04 € “12.62 9.73 2.40
1753 o 130 307 PASS  AISC- H2-1 0.072 22
B94.91 T 19,68 13.37 0.60
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Frickdy, September 2I, 2001, 07:07 rm Friday, September 21, 2001, 07:07 BH
TORRE AUTOSOPORTALA -— BRGE HO, 101 TONRE AUTOSCPORTAGA -~ PAGE HO. 102
ALL UNITS ARE - KG MEfE (WLESY OTULRNISE NOTED) ALL UNITS ARE - KG METE (UNLESS OTHERWISE NOTED}
MEVEER TARLE RESULT/ CRITICAL GOND/ RATIO/ LOADING/ OISR TABLE BESULT/  CRITICAL COND/ RATIOf LOADIRG/
X "y t.rd LOCATION = .4 n LOCATICH
175 L9 130 307 PASS AISC- H1-3 0.056 2 1779 b L3I0 307 PASS ALSC- H1-3 0.068 33
511,76 ¢ -13.44 9.68 2.3 609.34 C -19.19 12.58 0.00
1757 LU L3 307 PASE ATSC- H2-1 0.074 2 1740 LD L30 3ot PASS AISC- H1-3 0.040 21
827.66 T -21.4% 13,59 0.00 ™S C -6.46 3.53 1.79
1748 LD L3O 307 BRSS ALSC H1-3 0677 23 1781 1b L3O 307 PASS ALSC- H2-1 0.070 a2
1923.64 € 2.14 1,93 0.00 .o T “le. 30 14,11 0.0
1759 L0 L30 30} PASS ALSC~ H1-3 0.067 22 1782 LD 130 307 PASS ALSC- H1-3 0.063 23
257,15 C -22.70 12.55 0.00 1235.03 ¢ 1.49 1.3y 0.00
0 LD L3I0 307 pASS AISC- H1-3 6.054 21 1783 Lo 130 JuT PASS AISC- 01-3 0.070 o2
564.5% C =13.41 B.52 2.22 758,64 C -17.83 13.08 0.40
176r LD L3 307 FASS AISC- H2-1 0.073 22 1784 1D LIp 307 PASS AISC- H1-3 0.039 1
BOG.60 T -20.5% 13.99 0.00 883.61 € -1.46 -5.52 0,88
1762 Lb 130 107 PASS AISC- K1-3 0.076 23 1785 LD 130 307 PASS AISC- H2-1 0.072 o
1321.20 C 2.7 18,33 G.o00 429.69 T -16,24 19,99 0.00
1763 LD L30 307 PASS ALSC- H1-3 0.067 22 1786 LO 130 307 PASS AISC- H1-3 0.058 23
107,86 -22.41 12.42 0.00 177,35 € .58 13.42 0.00
1704 LD L30 307 PA3S AISC- H1-3 0.052 21 1787 1D 130 307 PASS RISC- HI2-1 0.05% 21
596,20 © “12.9% .58 2.13 882,17 T -16.91 b6y 0.00
1765 LD L30 307 PASS ALSC- H2-1 0.073 22 1788 LD 130 307 PASS AISC- H2-1 0.0u1 24
[N T -20,19 15.48 0.00 603.05 T -19.28 11.02 1.63
1766 L0 L30 307 PASS AISC- H1-3 0.075 23 1769 LD L3C 308 PASS AISC- H1-3 0.05% 23
) e 2.56 17.81 0.00 125. 14 ¢ =3.51 26.13 3.0%
1767 LD L30 307 FASS AISC- H1-3 0.0%d 22 1790 LD 130 308 PRSS ATSC- H1-3 0.063 23
109.22 C +21.91 12.21 0.00 127.50 € -31.%1 27.78 3.20
1768 1b 30 30 PASS AISC- H1-3 0.049 21 1751 LD L3I0 308 PRSS AISC- H1-3 0.062 23
601.70 C ~12.24 6.6% 2.04 122.53 C -3.20 27,15 3.35
176% LD L30 307 PASS AISC- H2-1 0.912 22 1792 LD L10 308 FRSS Alsc- Hi-3 0.081 21
732.071 T -19.2% 15.20 0.00 200.66 C 4.50 35.32 0.00
1770 LB LIO 307 PASS ALSC- H1-3 0.013 23 1793 L0 L3O 308 FASS ATSC~ #1-2 0.088 2
1336.69 C 2.52 17.07 ©.00 205.14 C 5.13 JB.11 0.00
1771 LD L3O 307 BASS AISC- H1-3 0.067 22 1794 LD L30 308 PASS RISC- H1-3 0.089 21
47040 C -21.3% 12.24 ¢.00 192,17 C 1.40 38.51 0,00
1772 L0 130 307 PASS AISC- H1-3 0.046 21 1755 LG L3I0 308 PASS AISC- HI-3 0.081 2]
647.51 C ~11.30 5.63 1.96 200.63 © —4.85 1%.04 0.00
1773 b L0 301 PASS AISC- H2-] 0.072 22 1796 LO 130 308 vASS AlSC- 13 0.0817 2
676. L1 T -l2.48 16.14 0.9 o041 € -4.u8 3.46 0.00
1774 Lo 130 30T Pass A15C- H1-3 0.071 23 1797 Lb L3O 308 PASS AISC- H1-3 0.011 21
1321.86 € 2,57 16.30 0.00 197.00 € -1.75 36.33 0.00
1175 LD 130 307 PASS AISC- K1-1 0.0¢6 22 AISC- H1-3 0.077 21
514.03 C -20.25 12.28 0.00 5.06 33.50 o.0D
1776 LD L3O 307 PASS Al3C- H1-3 6.043 21 AISC- H1-13 0.070 H
€81.03 < -10,03 4.70 1.87 5.07 30.39 0.00
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ALL UNITS ARE - KO METE {IBOEAS OTHERWISE NOTID)

" TfORAE AUTOSOPORTADA

Fricay. Septembac 21, 2001, 07:07 M

~= PAGE NO. 104

HIMBER TANLE RESULT/ CRAITICAL COMp/ RATIO/ mmmu.f MEMAER TABLL RESULT/ CAITICAL COMD/ RATIO/ LOADING/S
™ " " LOGATICH = ar e LOCATIGN
;
teoz LD L30 0g rass ALSC- H1-3 0.052 o2 1830 ST TIR X100 PAIS A15C- Bi-3 0.215 22
122,69 ¢ =-3.55 22.1@ | 2.75 ' 22026.11 € 0.00 781.34 1.00
1803 LB L3D dom PASS AISC- H1-3 ©.057 23 | 1831 ST TI¢ AL0D PASS AI5C- K1-3 0.238 22
127,16 C -3,59 25.04 | 2.%0 . 22110.07 € 0.00 1020.49 1.00
1804 LD L3O J08 FASS AISC- H1-3 0065 | 21 I 1832 ST PIP X100 rass RISC- W12 0.279 22
199.07 ¢ 1.8z 28,04 ' .60 ) 2911410 ¢© 0.00 1018.70 9.00
160s b L3O 303 FAsS RISC- H1-3 0.070 | 21 ) 133 5T PP N100 PASS AI5C- Ale2 0,248 22
196.93 ¢ 5.20 30.09 pos i 28102.48 © 0.00 873.40 1.00
1806 LD L3G 308 PASS AI1SC- H1-3 0.077 H 1834 ST PIP X100 PASS AISC- H1-2 0.258 22
200.77 ¢ 5.0% 13.21 ||‘ 2.90 t 25719.5% € Q.C0 1030.52 1.00
1897 LD L3O 308 PASS AISC- H1-3 0.0y | 21 ) 1935 ST PIP X100 PASS AISC- H1-2 0.304 22
191.36 € .85 25.05 | ©-08 ‘ 32680.80 C . 1033.26 0.00
1608 LD 130 308 PASS AISC- H1l-3 Q.054 ' 21 1836 ST PIP X100 PASS AISC- H1-2 0,277 22
191.85 € 190 22,41 " s.oo ! 295%5.95 € 0.00 972,98 1.00
le0¢ 1D L30 308 PARSS ALISC- H1-2 0.03% | 23 r 1837 ST BIP XI10G FASS AISC- H1-2 0.28% 22
11,87 -2.95 14.94 P 2.30 | 29523.50 ¢ 0.00 1101.03 1.00
1810 LD  L30 308 PASS AISC- H1-3 g.0i1 | 23 : 1838 ST FIP MiGQ PASS AISC- H1-2 0.334 22
117456 C -3.17 163 . 2.45 3647394 © 0.00 1111.50 0.00
1811 Lo 136 3om PASS ALSC- H1-3 v.ose | 21 1839 ST  FIP X100 PASS AISG- H1-2 0.308 22
191.37 C -4.02 20,73 ' 0,00 ' 33302.05 € 0.00 1041.10 1.00
1812 LD L3Q 308 TASS AISC- H1-1 0.05%3 " n 1840 5T PIP X100 PASS AISC- Al-2 0,317 22
191.79 ¢ -4,70 2,14 0,00 33238.24 C 0.00 115115 1.00
16813 LD L30 308 PASS AISC- H1-3 0.043 I 21 1841 ST PIP X100 PASS AISC- H1-2 0.362 22
271.85 € LN} 16.69 | q.00 39994.68 C 0.00 1169, 31 000
1834 LD 130 308 PASS AISC- H1-3 0.048 | 2! 1842 5T PI® X100 PASS AISC+ H1-2 Q.34 22
183.05 ¢ 4.0 18,82 | 0.00 36956.53 C 0.00 107%,37 1.00
1813 b L3I0 308 FASE AISC- H1-] 0.031 I 21 , 1843 ST FIFP X100 PASS AISC+ H1-2 ¢.343 22
136,82 € -0.73 13.08 | ega 36072,89 C 0.00 1179.15% 1.00
1816 Lo L3O 308 PASS AISC- H1-3 0.076 | 23 1844 ST PIP X100 PASS RISC- H1-2 0,386 22
12,85 € .85 9.7 | 0.00 13367.23 ¢ 0.00 1201.19 0.00
1817 LD LY lof PASS AISC- H1-3 o.000 | 21 1B45 ST  PIP X100 PASS AISC- H1-2 C.358 22
283.20 C -1.59 16,32 | 0.00 40312.17 € 0.00 1102.26 1,00
1818 LD L3¢ 30M PASS AISC- H1-3 6.045 - n 1846 ST PIP K100 PASS RISC- H1-2 0.378 22
183.05 € .04 1846 | 2.15 10189.17 © 0.00 1328.47 1.00
1821 1p L3O 307 FasS AISC- H1-3 0.102 | 22 1847 ST PLP X100 PASS AISC- H1-2 0.415 21 !
190.69 C 17.86 LTI EI 1,00 42506.51 C 0.00 1545.28 1.00 ]
1925 10 130 300 PRSS A1SC- AZ-1 0.076 | 21 148 ST PP X100 PASS AISC- W1-2 0412 11
126£,79 T 12.13 15.75 | 1.00 42962.70 € 0.00 1507.59 4.00 ]
1826 L0 130 307 PASS RI1SC~ H1-3 0.113 " 71 1849 ST PIP X100 Fass AISC #1-2 0.471 3!
1362.12 € ~17.55 ~24,63 | 0.00 5647932 C 0.06 1214.23 0.00 !
1827 ST PIF X100 PASS ATSC- Wi-2 0.368 71 1850 ST  PIP X100 FASS AISC- E1-2 0.475 N
49603 4T ¢ 0.00 559.22 1.00 45310,29 C Q.00 1717.89 1.00
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Friday, Scptesper 21, 2001, 07:07 M Fridsy, September 21, 2001, 07:07 I'M
TORRE AUTOSOPORTADA -- FAGE NG, 105 TORRE AUTOSOPORTADAR -- PAGE NO. 106
ALL UNITS ARR - X3 MITE (UNLESS QTHERWISE ROTRD) ALL UHITS ARE - Xd MITE {UNMLESS OTHERWIOE ROTED)
MIMBER TABLE RESULT/ CRITICAL CLpD/ RATIO/ LOADINGS HIMBER TABLE RESULTS CRITICAL OOMD/ RATIO/ LAADING/
™ "y ez LOCALION FX Y - LOCATION
1853 sT ELF X100 PASS ALSC- H1-2 Q.51 21 1876 ST PIF X100 PASS AISC- H1-2 0.334 22
57044.04 € 0.00 1689.31 1.00 I6963.34 C c.co 1079.55 1.00
1854 ST PIP X1CD FASS AlsSC- H1-2 0.534 21 18717 8T PIP X100 PASS AISC- H1-2 D.343 22
£6656.23 C Q.00 1869.28 0.00 366878.13 € Q.00 1179.83 1.00
16855 ST PIP X100 PASS AISC- K1-2 0.588 21 1878 ST PIP X100 PRSS AlSC- H1-2 0.386 22
T0735.48 C 0.00 1544.67 Q.00 43369.06 C 0.00 1202.09 0.00
1B%6 ST FLP X100 PASS A15C- H1-2 0.593 21 1679 ST PIP X100 PASS AISC- W1-2 0.358 22
64049.23 C ¢.00 2013.62 1.00 40303.79 C 0.00 1102.9¢ 1.00
i85 85T  PIP X100 PASS AlSC- Hl-2 0.5%0 7 1880 5T  PIP X100 PASS AISC- H1-D 0.3 22
€3400.0% C 0.00 1399.91 0.00 40179.45 C 0.00 1317.2% 1.00
1254 ST RIP X100 PASS AISC- Hl-2 0.4l 21 1881 LD L3 307 PASS AISC- H1-3 6,123 az
T6167.66 C Q.00 1665.34 0.00 1696.95 C .46 2945 Q.00
1859 ST PIF X100 PASS AISC- H1-2 0.646 21 1882 LD L30 207 PASS A1SC~- HZ-1 ¢.117 ka1
0524.85 C 0.00 2113.74 1,00 196.72 T 32.43 32.83 Q.00
1B&0 ST FIP X100 FA3S RISC~ H1-2 0.643 21 18683 LC 130 307 PASS ATSC- H1-3 0.10¢6 21
T0695.48 C 0.00 2104.13 0.00 21010 © .84 15.42 1.63
18€l ST PIp X100 PASS AISC- Bi-2 0.667 21 1884 LD L3I0 307 PASS AISC- M1-13 24.113 22
B82936.16 ¢ 0.00 TH%.13 0.00 1455.48 ¢ 1.1 29.20 u.o0
lg62 BT PIF X100 PRSS AISC- H1-2 0.684 21 1385 LD L30 307 PASS ALSC- HI-1 0.118 21
77009.06 C 0.00 2110.08 1.co 108.56 T 33.3% 33,29 0.00
186 ST PIP X100 PASS AISC- H1-2 0.701 21 1886 LD 130 307 PASS AISC- H1-3 0.0%5 n
76703.41 C 0.00 2315.64 i.00 1813.73 C 7,83 16.07 1.87
1864 ST PIP X100 PASS AISC- H1-13 0.215 22 1887 LD 130 307 PASS AISC- 11-3 0.108 22
22036.13 ¢ 0.00 181 1.00 1376.03 C T. 64 24.81 0.00
1865 ST PIF XiCQ PASS ALISC H1-3 0.238 2z ldgeé LD Li¢ 307 PASS AISC- H2-1 0.121 21
22110.07 € 0.0 1020.4% 1.00 108.19 T 33.72 34.60 .00
1866 ST  PIP X100 PASS R13C- H1-2 0.27% 22 1889 LD L3O 307 PASS AISC- H1-3 0.093 21
29114.10 C 0.00 1018.70 0.00 1€95.23 C -25.98 =-5.79 ¢.00
1867 ST  PIP X100 PASS AISC- HY-2 0.244 22 1890 LD 130 307 PASS AlSC- H1-D 9.102 22
25702.41 C 0,90 873.40 1.00 1282.34 C T.51 27.1%6 Q.00
1868 ST PIP X100 PASS AISC- H1-2 0.258 22 18491 LD L30 207 PASS A1SC- HI-3 0.122 22
25719.5% € 0.00 1030.51 1.00 77,70 C -32.98 -359,54 0.00
1B€9 ST FPIP X100 PASS AISC- H1-2 0,304 22 18%2 up L3I0 307 PASS A1SC- HI-3 C.094 21
17680.80 € 0.00 1073.85 0.00 1582.719 € -25.12 -8.81 0.90
1870 ST PIP X100 FASS ALSC- H1-2 o.217 2 1893 LD 130 307 PASS A15C- H2-1 0. 0% 21
25555.93 ¢ 0.co §72.498 1.00 1050.42 T 1.1 26,76 1.17
1871 ST PIP X100 FASS RISCw H1-2 0.28% 22 1894 LD 130 307 PASS AISC~ HY1-13 0.132 22
29%23.47 C 0.00 1101.00 1.00 373.49 C =334l =-39.32 0.00
1872 8T FIP X100 PASS A18C- R1-2 0.334 22 1895 LD L3¢ 307 PASS ALSC- H1-3 0.10& 21
A6473.8% C g.00 1111.68 0.00 1674.54 € -25.93 -13.6% 0.00
173 5T PLP X100 PASS A15C- H1-Z 0.308 22 189% LD L30D 207 PASE AlSC- H1-3 0.113 21
33301.82 € 0.00 1041.0% 1.00 1362, 14 C -11.54 24,63 1,00
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TORKE AUTOSOFORTADA - PAGE no.
|
|
ALL UMITS ARE - NG METR (UNLX33 OTHIRWISE NOTED) I
HEMRER TADLE RESULT/ CRITICAL CCMD/ MAYIG/ u_‘)lbmf
™ HY - LOCATICM
!I
1899 tp L3I0 IPT rass AISC- H1-3 0. 106 L
1674.6] © -25.92 -13,8% ' 1,17
1900 LD L3D 307 FASS ALSC- KI1-1 0.138 | b4
.47 € -313.48 -39.32 | L7
1801 LD L3O 307 FASS AlSC- H2-1 0.094 T
1859,35 T 1130 26.76 I ¢.00
1902 LD L3¢ 307 PASS AISC- Hl-1 0.339 21
B641.62 C 39,74 -42.74 poLo?
1903 LD L3I0 07 PASS AISC- H1-) 0.130 2
396151 ¢ 20,04 2.87 L 0,00
1904 LD 30 307 FASS AISC- H1-3 o183 | 22
+305.71 € 19,63 0,19 § 0.00
1905 Lb L3O 307 PASS ATSC- H1-3 o.cer o
2215.28 © -13.57 1.8 0.00
1906 o L30 307 3 AISG- H1-3 o202 ' 22
473263 © -45.40 11.87 ' o.00
1907 LD L3O 307 PASS AISC- H1-3 o216 || 21
fD713.91 € ~35.47 29.48 ‘| .00
1308 LD 130 305 FASS AISC- R2-1 0.08¢ 20
126.96 T -13.00 5.71 [ -
1209 LD L3O 30% TASS AISC- K2-1 o.043 || 4
228.60 T -14.15 5.9 107
1910 LD L3 3os PAGS AISC- M2-1 0.044 | 20
125.15 T -12.99 587 | g.e7
1911 LD L6 J0E PASS AISC- H1-] 0.072 I.‘ 2H
252.35 € -15.98 141 | o.00
1912 LD L0 303 FASS AISC- H1-] 0.09z2 24
M3.22 C -24.81 s L 20
1913 b L3Q 30% PASS AISC- H1-3 0012 | 23
29,15 C -13.60 12,33 | g.00
1914 Lb  L3q 304 FAS3S AISC- H2-1 0.172 ‘; 21
_ 2885,99 T £6.65 25,86 1.00
1915 Lo 136 30R BASS AISC- HZ-1 o.201 | 22
3290.72 T 105.69 a1 o
1916 Lb  L3) 303 PASS AISC- R1-3 0,067 | 21
32332 C -18.11 6.2 0.00
1917 LD 130 303 PASS ALSC- H1-3 0.085 | 22
195.65 C ~14.33 8.18 | 1.87
i%1a8 LD L33 0% FASS ALSC- H2-1 0.047 2
162.80 T -15.5% 4,95 I‘ 0.00
1919 Lo L3I0 308 PASS AISC- H1-3 0,135 | 22
203590 ¢ 32.33 20.46 \\ L.t0

l
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T TORRE AUTOSOFORTAGA

ALL UNITS ARE - Kj HETR {UNLESS CTHIEWISI NOTID)

Fricay, September 21. 2001, £7:07 PM

-- PAGE HO. 108

HDEIR TABLE RREULT/ C(RITICAL COND/ RATIOf LOAG TN/
tr e MY Mz LOCATION
1522 LD L3 108 PASS AISC- Hlw=] Q.16 iz
504.21 C 01,02 20.65 1.00
1922) L0 LX) 20% EASS AISC- Hl=3 0.¢73 24
A76.89 C 21.00 5.2% 1.87
1924 v L3D 303 PASS AISC- H1-3 ¢.068 21
354.25 € -1B.7%5 1.83 1.87
1925 Lb L0 Jos PASS AISC- H2-1 0.04% 20
128,71 -12.79 6.20 .00
1926 LD L0 303 PASS AISC- H1-3 ¢.069 22
215.26 C -27.45 1.5 a0.00
1927 LD L3¢ 30% PASS AISC- H1-3 0.072 22
209.24 C -29.35 353 1.87
1928 LD  LJO 305 PASS AISC- HZ-1 0.044 20
125,15 T -12.9%9 5.87 0.00
1929 LD L30 305 PASS AISC- H2-1 0.033 F+4
129,88 T -11.60 -2.99 a.00
1330 LD 130 305 PASE AISC- H2-1 0.097 21
30,98 T 20.56 20,62 9.00
1931 LD LD 305 PASS AISC- HZ-1 0.060 4]
0581 T -a.04 12.92 1.32
1932 LD 130 305 PASS AISC- H1-2 0.186 3
121.91 ¢ 13.25 +55.64 1.00
191} Lb L30 305 PASS AISC- Rz-1 0.061 2
415.85 T 5.3 13,10 1.32
3 LD L3o 305 PASS AISC- HZ-1 0.066 )
6G.31 T -9.487 -16.47 1.32
1135 o L30 2305 TASS AISC- KI-1 0.210 23
191.1¢ C -1.78 -70.45 Lo |
1938 LD L33 305 FASS A1EC- H2-1 D.0%B 22
390.83 1 2.3 18.48 1.32 I
1937 LD L3 205 FRSS AISC- H2-1 0.031 22
261,95 T 10.84 0.30 0.60 I
1938 LD L30 20% PASS AISC= H2-1 0.07% 24
127,29 1 3.7 0.28 600
193% LD L3Q 305 PASS AlSC- H2-1 0.051 2
309.34 1 20.88 1.56 o.00
190 LD L3O 303 PASS AlSC- H1-3 €.9%) 22
16.72 ¢ 45.80 -1.66 &.00
181 Lo L3I0 305 PRSS AISC- H2-1 0.024 iz
.21 7 -5.34 358 1.87
1942 1D L30 305 PASS AISC- H2-1 0.021 22
2lz.98 T 3.12 4.43 1.87
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Friday, Septasber 21,

2002, 0707 M

" TORKE AUTOSOPORTADA

ALL UWIT3 ARE - X3 MITE {(UNLESS OTRERWIAE NOTED)

—- BACE HO. 109

MEMBER TABLE RESULT/ CRITICAL COMD/ RATION LOADINGS
x [ L] LOCAYION

1945 LD L30 205 PASS AISC- H1-3 0.05% 21
1|.45 C -21.60 4.83 .00

194G LD L10 30& FASS A1SC- H2-1 0.0%% 24
20.8 T 38.97 =-1.47 1,87

1947 LD 130 305 PRES AISC- H1-3 0.065 22
182,32 ¢ ~26.86 2,93 1.47

1348 LD L} 303 PASS ATSC- H1-3 0.0€5 22
182.34 C ~26.86 2.9 0.00

1549 LD L30 305 PASS AISC- H1-3 0.090 22
48,46 C 45.80 -t.43 1.87

18950 b L30 308 PA3S ALSC- H1-3 0,143 231
12%.00 € «34.14 27.45 Q.00

1951 LD L30 30% PASS Al1SC- K1-1 0.152 23
40.12 C -30.52 33.40 0.00

1952 LD L3O 3035 PASS AISC- H1-2 0.127 2]
1.32 ¢ ~25.76 28.18 0.00

1951 LD L3¢ 305 PASS AISC- H2-1 0.015 22
45.24 T -3.70 4.3 1.00

1951 Lo L0 30% FASS ALSC- H2-1 0,062 24
2.0 T -26,76 .43 2,12

1955 1D L3D 30% TASS AISC- H1-3 Q.055 24
113.7% C -1%.17 5.12 0.00

195¢ LD L30 305 PASS AISC- H2-1 0.017 H
2B81.00 T 29.54 5.46 2.32

1957 LD L3O 305 PASS A1BC~ H1-3 0.070 22
313.9% C -26.46 2.63 2.12

1958 LD L3O JO% PASS AISC- H2-1 0.035 4
4.2 T -9.32 -5.03 1.00

1559 i L30 305 PASS AISC- H1-3 ¢.127 21
§1.70 ¢ 53,93 5.48 0.00

1960 LD L30 205 PASS AISC- d41-3 0.071 22
13,18 © ~26.56 ¥.30 ¢.00

1%61 LD L30 30% BASS A1SC- Kl-2 Q.11¢ 21
40,62 C 62,63 0.01 1.00

1962 Lb L3O 305 PASS AISC- H2-1 0.087 2z
sl 7T =37.79 4.93 2.12

1963 LD L30 0% PRSS ALSC- H2-1 0.087 22
153,77 T 37,41 .94 2.12

1964 LD L30 30% [ASS AISC- Hl-3 G.L2 21
£6.77 C 60,07 550 1.00

1%65 LD L0 305 PASS AISC- ¥1-3 0.0M4 22
21.54 C 29,00 .31 0.00

ALL UNITS ARE - KG

TURRE_AUTOSU PORTADA

METE {OHLESS OTHIRWISE NOTER)

Friday, September 2!, Z00i. 07:07 M

- Face k0. 110

HIMEER TABLE REBULT/ CRITICAL COMD/ RATIO/ LOADING Y
X Y Mz LOCATION

1968 LD L30 305 PR3S AlSC- H1-3 Q.060
228.60 C -23.16 2.89

1969 LD L30 30% PAS: AISC- H1-3 0.039
37.11 € -7.85 ~8.21

1970 LD L30 J05 PASS ALSC- H2-1 0.034
215,22 T 8.91 i.18

1971 LD L30 105 PASS ALSC- H2Z-1 0.038
163,50 T -L1.47 L1

1972 LD L3C 1305 BA55 ALSC~ H1-3 0.047
1T C +1.73 ~11.34

19713 Lk L3I0 305 PAS! AISC- Hl-3 0.070
31162 € 26.45 2.64

18714 1D L3O 305 PASS AlISC~ H1-31 0.0%B
532.48 C -14.1% 18.64

1815 LD 130 209 BASS AISC- H1-] 0.140
j24.73 C 5.92 ~41.40

1976 LD L30 3105 FASS AISC- K1-1 a.110
det.8? C -u.145 +29.45

1977 LR 139 305 PASH A1S8C- H1-3 0.089
436.42 C 6,39 21,64

1978 LD  L3D 305 PASS AiSC- H1-3 0.141
326.63 © -6.15 -41.64

1979 LD L3D 305 PASS ALSC- H1-3 Q.10
164,35 C 10.31 -29.59

1986 LD L3¢ 307 PASS AISC- N1-3 0.203
4704.85 C -16.14 31.27

1961 Lo LG 307 BRSS AISC- H1-3 0.0T4
2084.16 € .49 5.66

1982 LD L3¢ 107 PASS AISC- H1-1 0.122
T7.55 € -33.03 -35.5¢

1383 LD 130 307 PASS AISC- H2-1 0.121
107.65 T 33.87 34.40

1984 LD L3I0 307 PASS Al1SC- H2-1 ¢.118
195.76 T 31.15 11.2%

L385 LD L30 307 BASS ALSC- H2-1 0.1%%
210.24 T 33.55 12.46

1896 b L3O 307 BASS AISC- H1-3 0,088
239747 ¢ 5.96 -10.06

1987 LD L30 3107 BASS AISC- H1-3 6.143
4305.%4 C 15,61 29.19

1988 Lb 130 307 PASE ALSC- ¥1-1 0.206
4502.24 C 11.26 34.26
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Fridwy, Septeomber 21, 2001, ﬂ?:ﬂf "

TORRE AUTOSGPORTADA -- PAGE HO. |
! i
" ]
I r
ALL UNITE AKE - KO METE (UNLESS OTHERWISE NOTED) ! ;
1
HEMAXR TABLE REBULYT/ CRITICAL OOND/ RATIO/ LOADING/ '
x MY LOCATrON |
1 !
1991 Ln L3¢ 307 PASS AlSC- ¥1-1 0.072 23 !
2062.41 € 9.52 3.91 I 0.00 !
1882 LD L3 307 FASS AISC- H1-] c.212 | 22 l
4187,00 € -22.11 37,40 | 0.00 .
1893 L3I0 307 FARS ALSC- H1-3 0.971 I 29 "
1051.1% ¢ a.78 601 . 0.00 :
1954 L0 L3¢ 3M PAs: AISC- H1-3 o200 L 2 !
. 3578 ¢ -12.59 40.63 I o.00 t
1995 LG L3O 307 PASS RISC- H1-3 0.073 | 23 ,
1883.93 ¢ 9.64 .28 | 0.00 .
1%%6 LD L30 207 FASS RISC- HI-3 0.084 I 23 1
7306.24 C war -10.45 .50
1997 LD L6 307 FASS ATSC- H1-3 0.089 23
2208.43 ¢ -10.58 9.2z ! 107
1998 LD L3O 307 FASS AISC- H1-) o.oss ' 23
2399.49 C© -5.59 -10.51 1 1,09 !
1999 o L3I0 307 PASS AISCe H1-3 0.200 22
470476 ¢ ~16.14 .27 108
2000 LD 130 307 FASS AISC- H1l-) 0.092 I 2
2445.11 € -1.94 -10.2) . o.00
2001 Lb  L30 367 PASS AISC- HL-3 0077 | 24
2091.27 ¢ 12.60 e b 1.0e
2002 L0 LXD 307 PASS AISC- H1-3 0.096 | 24
Mt C 9.49 -10.63 | 1.12
2003 LD L3Q 307 PASS AISC- H1-3 0.208 | 22
1502.49 C 11.25 M2 | 102
2004 LD 130 301 PASS AISC- M1-3 0.0 23
2429.89 ¢ 6.3 -10.92 | 0.00
2005 LD L36 307 PASS RISC+ H1-3 0.073 ! 23
2083.52 C -9.59 .69 | 1.12
2006 LD L3P 307 PASS AISC- H1-3 0,099 | 2
2530.54 C -10.23 -10.76 | 0.00
2007 Lb L3 307 BASS AISC- H1-3 0.077 I L
2071.13 ¢ 15.26 245 1.14
008 Lb 130 307 PASS A1SC- W1~3 0.097 | 23
2479.31 C -6.30 -10.98 | 1.14
2009 L L3I0 397 rhgs AISC- H1-3 0.209 | 22
4352.80 C -18.52 1621 | 1.14
2010 Lo L3O 3pt FASS ALSC- H1-3 0.092 | 23
253z.61 C -4,54 -10.82 I 1.17
2011 LD L30 7 PASS AlSC- H1-3 0.212 1 22
t180_08 © -22,07 7 117

e ———— e e —
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Friday, Septemter 21, 200}, 07:07 MM

ALL UNITS ARE - EG METE (UNLESSE OTHERNISE HOTED)

T JORRE AUTOSOPOATADA

== PRGE NO, 112

MIDMEER TARLE RESULT/  CRITICAL COND/ RATIO/ LoADING /
X 3 ;] LOCATICN
2014 LD 3¢ 307 PASS AISC~ Hi~3 0,092 22
154140 C© 25,22 -9.,51 0.00
015 tb 130 307 PASE AISC= H1+3 0.207 22
1010.32 C -14.18 41,01 1.20
2016 Lo L30 307 PASS AlSC- H1-3 0.09% 24
2803.08 C -3.71 -9.84 0.0o
2017 LD L3D 307 PASS AISC- H1-3 0.cM 29
18B6.1% C @.78 6.44 1.20
2018 1D L3I0 308 PASS AlSC- AY-1 D.G%2 21
1483.21 © -27.59 2.83 0.00
2019 LD 130 306 PASS AISC- KI-] 0.127 2z
2673.2% C -9.82 15,11 0.00
2020 1D L30 306 PASS AISC- WZ-1 0.197 22
1231.61 T 24,82 15,43 0.00
021 1D L30 306 PASS A18C- wi-3 0.ca7 22
1509.29 C -17.14 -6.72 1.17
022 L30 306 PASS AISC- K1-2 ¢.092 21
1A81.20 € 27,59 2.83 Q.00
2623 Lb L3I0 306 PASS AISC- H1-2 0.127 22
2671.28 C 9.8¥ 15,11 0.00
2024 LD L30 306 TASS RISC- Ri-1 0.107 22 |
1237.61 T -21.81 15.42 9.00
2025 ¢ L300 306 FASS AISC- H1-3 Q.097 22
1509.28 C 1128 -6.32 1.17
2026 LD L3O 36 PASS AISC- HZ-1 0.097 22
821,74 T ~32.51 -0.10 0.00
2027 LD L3O 306 FASS AISC- Hi-2 0.132 22
2557.93 C 10.5% 17.91 0.00
2028 LD L0 3CE ERSS AISC- H2-1 0.128 22
1959.19 T -32.73 18.43 0.00
2029 LD L3O J0% PASS AISC- H1-3 0.140 22
2120.08 € 13.55 -23,61 1.23
2030 LD LD 104 BASS AISC~ HZ-1 0.097 22
1821.76 T 32.52 -0.10 ¢.o0
2031 b L0 306 PASS AISC= H1-] 0.132 2z
2557.96 C -10.98 17.91 0.00
2032 LD L0 106 PASS AISC- H2-1 Q.128 2z
1959.20 ¥ 22.1 i%.43 0.00
2033 LD 130 306 P, AISC- H1-3 0.L40 22
2120.0% ¢ -13.55 -21.61 1.22
2024 L L3D 306 FASS A1SC~ HZI-1 0.11% 22
7020.60 T -3%.13 -2.55 Q.00
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Friaay, September 21, 2001, $7:07 i

TORRE AUTQSOPORTADA == PAGE HO.
ALL UNITB ARE - KO HETE (LNLESS OTUERWIST WOTED)

HEMBER TARLE RESULT/ CRITICAL CORD/ RATIO/ LOADING/
X e w LOCATION

2037 w0 L30 30& PASS AISC- K1-3 0.132 2z
1990.24 © 10.18 -23.5% 1.30

2036 LD L3I0 30¢ PASS AISC- H2-1 0.11% 22
2020.66 T 39,74 -2.56 0.00

2039 Lp L3O 20C PASS AISC- Hi-3 0,136 22
2515.40 C =10.94 19.96 0.00

2040 1 L30 306 PASS ALSC- H2-1 0.129 22
1996.72 T 23,24 1.1 0.00

2041 LD 130 306 PASS AISC- H1-3 0.132 22
1930.17 C ~10.19 -~23.5% 1.30

2042 LD L3O 306 PASS AISC- H2-1 0.130 22
7185,3% T £2.45 ~3.19 0.00

2043 LD L3 106 PRSS AI3C- H1-2 0.139 22
2456.47 C -t1.04 21.53 0.00

2044 LD L30 206 PASS AlSC~ H2-1 0.126 22
2076.596 T 21.59 17.06 0.00

2045 LR 130 106 PASS AISC- R1-3 0,128 ze
1934.60 C =T.5%9 -24.19 1.37

2046 LD LG 106 PASS A1SC- H2-1 Q.t30 22
2185.16 T -42.40 -3.18 o.00

2047 LD L} 206 FRSS AISG- H1-1 0.13% 22
2956.23 C 11.08 21.53 0.00

2048 LD L3I0 306 PA3S AISC- K2-1 0.126 22
2W0T6.B4 T ~-21.48 17.06 0.00

2049 LD 130 306 PASS RISC- H1-3 0.128 27
1934.4% C 1.59 -24.19 137

2050 LD L3I0 306 PASS AISC- H2-1 0.147 22
2337.35 T -49,06 -4.73% .00

205t LD L3O 306 PASS AISC- H1-3 0.148 22
2412.33 € 10.713 22.64 0.00

2052 LD L3I0 306 PRSS AISC- HZ-1 0.127 22
2074,18 T -23.28 16.21 0.00

2083 LD L3D 306 PASS AISC- Ki-3 ©.125 22
1810.66 C 6.93 +23,93 1.45

2054 LD 130 306 PASS AISC- 62-1 0.147 22
2336.30 T 49.29 -4.78 9.00

2055 LD L30 306 PASS A1SC- H1-3 0,140 22
2411.23 © ~10.E1 2264 o.00

2056 LD L30 306 PRSS AISC- H2-1 0.127 22
2073.00 T 231.59 16.27 0,00

2057 1D L30 306 TASS AISC- H1-3 0.12% 22
1625.64 C -1.08 -23.92 1.45
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Friday, Septeaber 21, 200!, 87:07 M

TORKE AUTOSOPORTADA

ALL UNITS ARE - KJ METE (RLXES OTHIRNISE NOTED)

-~ PAGE NO. 114

HIMBIR TABLE RESULT/ CRITICAL COMD/ RATIO/ LOADING/
™ Y Mz LOCATION
2060 LD L3O 306 PASS AlSC- H2-1 0.125% 22
20%1.20 T -22.6% 15.19 o.o0
2061 1D L30 306 PASS ATSC- H1-3 0.120 22 1

1161.38 C 9.60 -7 951

2062 1D L30 306 PASZ AISC- H2-1 0.159 Fi4
2149.91 1 53.99% -b.01 Q.00

2063 L0 130 306 PASS AISC- H1-3 0.133% 22
2298.69 C -10.13 231.mMa Q.00

2064 LD L3I0 306 PASS ALSC- H2-1 0.127 2z
2107.88 T 23.62 19,70 c.ov

2065 LD LG 108 PASS AISC- H1-] 0,121 22
1781.39 € ~5.95 -23.35 1.54

2066 LD L30 307 FASS AISC- H1-1 0.381 2t
BB42.53 C -43,21 -48.57 1.09

2067 LD L30 307 EASS AISC- W12 0,113 22
467,72 C 14.76 -4.12 0.00

2068 LD L3D 307 PASS ATSC- H1-D 0.102 2
1282.12 € Tl 21.7% 1.3

206% LD L3I0 307 PASS AlSC- HI-3 o.108 22
1315.34 € 7.49 24,81 1.50

2079 1D 130 307 PASS AlSC~ H}-3 Q.112 b4
1457.11 € 7.31 29.22 1.61

2071 LD 130 307 PASS AISC- H1-3 0.122 22
1685.74 C 7.34 29.¢8 1,83

2072 Lb  L3C 307 PASS AISC- H1-3 0.2m4 21
4922.67 C 1%.50 -27.24 1.07

2073 LD L30 307 PASS AISC- H1-1 0.339 21
G€41.59 C 39.76 -42.14 0.00

2074 LD L30 307 FASS A1SC- K1-2 9.144 22
3586, 61 € 12.15 -18.30 0.0¢

2015 1D L3D 307 PASS AISC- H1-2 ¢.130 22
3196147 C -20.05 2.97 1.07

2076 Lb  L3D 307 PASS ALSC- H1-] 9.138 22
3317.92 C -13.12 -1&.56 1.0%

2077 LD 1Io 307 PASS AISC- H1-3 Q.202 haud
4564.,52 C 41.99 15.60 1.00

2078 LD L3O 167 PASS AlSC- H1-D 0.215 21
L16B.31 C -23.28 -27.13 0.00

2079 b L30 307 PASS ALSC- W1-2 0,160 21
15§2.03 C 25,63 17,92 1.09

2080 LD L30 3o7 FR3S AISC- H1-1 ¢.370 21
€663.08 C -44.50 -54.5% 1.12
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Friday, Sebtesber 21. 2001, m.-ar ™

TOARE AUTOSOPORTALA

ALL UN1TE ARE - KO HETR {UNLESS OTEERWISE WOTED)

== PAGE NG.

MIOMRER TARLE AEWLY/ CRITICAL Comn/ RATIO/ LOADING
E 3 oY .- LOCATION
. I

2083 Lb e 307 FASS AISC~ H1-3 T 3
3303.16 ¢ 18.97 | 0.00

o®4 LD LIO 307 PASS ALSC- Hl-] P31
¥237.75 C -44.30 L 17

2085 10 L3I0 301 PASg Alsc- H1-3 ! 22
229%.12 € 19,98 i 000

2086 LD L} Yo7 PASS ATSC~ Hi-1 I‘ 23
87714.21 C -40.22 ! .20

2081 L0 130 307 PASS AISC- H1-3 I H
3618.57 € 21.59 I 0,00

2088 LD 130 301 PASS AISC- A1+3 I; 22
3857.51 -20.2¢ i 1,20

2089 w0 L3O 30T PASS ALISC- HE=) ' 22
5329.75 € 33,01 1.20

2090 Wb L3O 3G7 PASS AISC- H1-3 22
3331.05 ¢ ~15.69 1.12

2091 LD L30 397 BASS AISC- H1-3 22
4596.79 ¢ 42,12 112

2092 ip L3I0 307 PASS AISC- R1-3 21
4993.34 C -23.93 0.00

2093 W L30 N PASS AISC- H1-) 21
1805 C 26.49 1.12

2094 LD 130 30T PASS ALSC- H1-3 22
52.95 C -17.97 L

2095 LD L3I0 M7 PASS AISC- H1-3 0,212, 22
4583.52 ¢ 40.99 20.38 ||‘ 1.14

2096 LD L3O 301 PASS AISC- H1-3 0.210 21
488274 ¢ -24,01 ~26.84 9.00

2097 LD L3¢ 207 PASS AlSC- H1-3 21
3IB2.67 ¢ 24.83 1.14

2098 LD 130 307 PASS Al5C- B1-3 22
31198 ¢ -18.86 1,17

20%% L0 130 307 FASS ALSC- H1-3 22
461244 C 1518 1.17

2100 Lo L30 397 PASS AISC- Al-3 7
194,51 ¢ ~24.87 0.00

2101 LD L3¢ 197 PASS AISC- H1-3 21
2368.22 ¢ 23.52 1.17

2192 Lo LI 307 2 RISC- H1-3 2
5157.91 € -20.%6 0.00

2103 LD L3I9 307 PASS ALSC- AL-3 2t
3600.31 © 23.95 120

115
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Fridey, September 21, 2001,

R7:57 M

TORRE AUTOSOPORTADA -~ PAGE KO, 1186
ALL (RMITS ARE - XG MITE (UNLESS OTEXFWISX NOTED)

HEHRER TABLE REBULT/ CRITICAE OOMD/ RATIC/ Lﬂlwlmf
n MY HZ LOCAYICH

2106 LD L3¢ 306 PASS AISC- K1-2 0.107 22
321.30 C 18.52 2B.15 0.00

2107 LD L300 206 PASS AISC- H1-] 0.037 24
56k.40 C -31.9% 6.05 0.00

2108 LD L3O 306 PASS AISC- H2-1 0.133 21
2241.B5 T -17.37 21.82 0.00

2i0% LD LD 306 PASS AISC- H1-3 0.221 n
39,99 24.82 1,89 0.00

2110 Lo L3O 06 PASS AISC- H2-1 0,149. 2
86,66 T =16, 42.68 . 000

2111 b L30 30§ PASS AISC- A1-3 0.076 21
1011,67 C 1. 16.71 .00

2112 LD L3O 306 PASS AISC- H2-1 0.137 21
2517.58 T -21.T14 . .00

2113 L 13D 306 PAS3 AISC- R1-] 0.226 21
3660.81 ¢ 24.54 35.10 0.00

2114 Ld .30 306 PASS AISC- ®2- ¢.169 2
166361 T -17.02 42,12 0.00

2115 1w L30 306 PASS AISC- ¥1-] 0.145 1
i8lt.88 c -1%.05 -28.28 1.23

2117 b L3O XE PASS AISC- H2-1 0.097 22
846,10 T 2%.18 17.10 Q.00

2118 Ld L3O 306 PASS AISC- H1-3 0.09% 22
12B%.46 C -11.13% 18.71 0.00

2119 LD 30 306 PASS AISC- H1-3 0.0%¢ 22
166,84 € 1%.39 24.96 0.00

2120 LD L3I0 30§ PRSS AISC- R1-1 0.080 2
868.36 ¢ -1.21 9.50 0,00

2121 D LID 30§ PASS ALSC- H2-1 0.097 22
959.30 T 23.96 14,46 0.o0

2122 b 130 306 PASS AJHC- H1-3 0.103 22
1277.2% € ~11.98 19.73 0.00

2123 LD 130 306 PASS AISC- H1-3 0.086 2z
26.48 C 19.43 22.32 0.00

2¥24 b L3D 306 PASS AISC- H1-3 0.064 24
872,30 ¢ -B.4% 10.20 0.60

2125 Lb L300 306 FASS AISC- H2-1 0.137 21
2822.80 T -25.53 11.61 0.00

2126 LD L3O 10§ PASS AIEC- H1-3 0.232 21
61135 ¢ 25.01 37.65 a.00

212T LB L3¢ 30§ PASS AISC- H2-1 Q. 160 21
1822.59 7 =14, 64 3.3 0.00

|
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Frivay. September 21, 2001, 09:21 PM Friday, Suptember 21, 2001, 09:21 M
TORRE AUTOSOPORTADA -= PAGE HO. 117 TCRAE AUTOSOPORTADA -- PRGE HO. 118
ALL UNITS ARE - KG METE (UNLESS OTHRRWISE NOTED} ALL UNITS ARE - KNG METE (UNLESS QTHERWIEBX WOTID)
MIMBIR TABLE REBULT/ CRITICAL COND/ RATIO/ LOADING/ rAEER TABLE RESULTS CRITICAL COMDY RATION LOADING/
b r 1 WY HE LOCATICH Fx [ ) LOCATION
2130 Le 130 306 PASS Al15C- H1-3 0.233 21 2153 Lb L3I0 30T PASS AISC- H1-3 0.094 21
507,16 © 24.53 31%.56 0.00 1562,96 ¢ ~25.07 -0.41 1.33
213t 1D L3O J0E PASS AISC- H2-1 ¢.1353 21 2154 1D L30 307 FASS AISC- H1-3 0.093 21
1511.85 T -13.40 35.23 0.00 1695.72 C -25.984 =5.74% 1.50
2132 b L0 306 FASS AlSC- N1-3 0.1t 21 2155 LD L3I0 307 PASS AlSC- H1-3 0.095 el
1112.2¢ C -15.42 -31.38 1.37 1818.20 T.y lo,07 0.00
2133 LD L30 106 PAS3 AlSC= H2-1 0.05%7 24 2156 LD 130 307 PASS AISC- H1-3 0.104 21
1754.10 T 33.55 5.1% .90 2098.59 C 1.58 15.14 o.o0
213¢ 16 130 306 PASSE AISC- H1-2 0.102 22 2157 LD L3¢ 307 FRSS AISC- HI-1 0.390 21
1226.06 © -11.81 20,41 0.00 8759.84 C -34.18 b7.61 o.00
2135 1o 130 10€ PASS AISC= H2-1 0,086 1] 2168 LD L3I0 307 FASS RIBC- Wi-J 0.141 22
9le. 4 T 16.93 15.14 0.0 3£02.90 C =-20.59 -10.99 0.6
2136 LD L30 306 PASS AlSC= H1-3 0,067 24 2159 LD L30 307 PASS ARISC= H1-3 0,214 22
B26.56 T -%.09 10.50 Q.00 4622,40 C Ju.18 21,7 o.00
2137 LD L30 108 PASS AlSC- H2-1 0.106 24 2160 LD L30 307 PASS AISC- H1-3 0.143 21
137608 T 39.20 .17 0.00 137031 € 23.10 13.4] .00
2138 L LI0 306 PAST AISC- Ri-3 0.102 22 2141 LD Lao 37 PASS RISC~ H1-3 0,212 2z
1183.44 C -11.9% 20,95 0.00 1585.51 © 41.0% 20.38 .00
2129 b L3¢ 306 FASS RiSC- H2-1 0.090 24 2162 LD L3I0 307 PASS AISC- Nl-3 o, 148 21
999,30 T 19.27 14.62 0.00 33683.68 C 24.M A% Q.00
2140 LD L3O 106 PASS AISC- H1-2 0.070 24 2163 LD 130 307 PASS AISC- H1-3 0.20% 22
907.98 € -9.37 11.48 0.00 4597.03 C 2,14 18.46 0.00
2141 LD L3I0 306 PASS AISC- H2-1 ¢.137 21 2164 LD 130 307 PRSS AlSC- H1-3 0.154 21
1167.73 T -28.93 5.57 0.00 342846 € 26,45 15.94 0.00
2142 LD L30 306 PASE AISC- H1-3 Q.211 21 2165 LD L9 307 PASS AISC- H1-1 0.202 22
EXTEIS T 23.%6 41.06 0.0 4564.61 C 41.9% 15.60 a,00
2143 LD 130 306 PASS AlISC- H2-1 0.146 21 2166 LD L3O 3107 PASS ATSC- R!-3 0.160 21
1960.25 T -12.34 32.66 0.00 3582.18 € 25.61 17.%2 0.00
PAL LR L30 306 PASS ATSC- H1-3 0.153 21 2167 LD L30 307 PASS AISC- H1-2 0.14d 22
1711341 € -15.26 -31.73 1.45% Is%6. €6 C 12.18 -18.90 1.07
2M5 Lo L30 30§ PASS AlSC- H2-1 0.145% 21 2168 LD Lio 307 FASS AISC- H1-3 §.202 dcd
1569.05 T -33.7% 1.69 0.0C 4132.66 C -45.40 11.87 1.07
2146 LD L3I0 306 PASS AISC- H1-3 0.239 21 2163 1D L30 307 PASS AISC- H1-3 0.2 mn
451,62 C 23.29 42.51 0.0 1922.11 C 19.50 -21.24 0.00
2147 LD L3I0 306 PASS AISC- H2-1 0.141 21 2170 Lo 130 307 PASS ALSC- H1-3 9.210 21
2170.27 T -10.82 29.48 0.00 4079.96 C -15.47 29.€8 1.07
2148 LD 110 306 PASS AISC- Wi-1 0.157 n 21711 tp Lo 307 PASS AISC- H1-3 ¢.21% 21
1610,85 C -11.1 =32. 1 1.54 Slab.43 € =23.2% -27.13 1.0%
2149 LD L3O 306 eALS AISC- HZ-1 a.114 24 2172 b L3I0 37 PRYS AISC- ai-l 0.3s1 38
153%,04 T .24 2.33 0.00 YB42.62 C 43,2 ~48.57 Q.00
2150 LD L30 208 PRASS AlSC~ H1-3 G112 22 21713 b L300 307 PASS AISC- H1-3 0. 138 it
1427.86 C -11.54 21.8% 0.00 i3lg.04 ¢ -13.11 +18.56 .00
Criz-0scar\TESES\d) Dwparcelloly) forre. ANL rage 117 of 111 CiVI-ORcas\TESIS\A) Dwsarcellolls Farre.Adh rage 118 at 113
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Friday., September 21, 2001, 07:07 W

TORRE AUTOSCPOATRDA -- PAGE MNO.
ALL UNITS ARE - FG HETE (UNLESS OTHERWISE NOTED)

MIDEBIR TARLE RISULT/ CRITICAL CONR/ RATIOf LOALTHG/
X HY Mz LOCATICR

2222 LD L3¢ 06 PASS AISC- H1-3 0.057 23
823,95 C -3.09 1145 1.30

2223 D L3I0 30¢ FPRSS ALSC- H2-1 0.057 22
B46.08 T -zl.14 17.70 .00

2z LD 13D 306 FASS AlsC- -1 0.09% 22
1285.44 C 11.16 18.71 Q.00

2225 LD 130 J06 BASS AISC- Hl-3 0.096 22
166.85% C -19.38 24,96 0.00

2226 LD 130 306 PASS AISC- H1-3 0.052 21
g2z.4 C -1.77 -10.64 1.23

22231 b L3I0 306 PASS ALSC- N2-1 G.137 21
2517.95 T 214 17.22 .00

2228 LD 130 306 PASS AISC- H1-3 0.226 21
16E0.78 C =244 35.10 0.00

2229 LP L3O 306 PASS R1SC- K2-1 0.165 21
1663.60 T 17.0% 42,12 0.00

2210 LD L3O J0¢ PRSS ALSC- -3 0.145 21
181147 C 1.0 =2u.24 1.23

223t LD L30 30e PASS ALSC- H2-1 0.103 22
£¥3,89 T ~16.02 25.21 0.00

2232 Lp L3I0 306 FASS ALSC- H1-1 0.097 2z
123172 C 12,00 14.16 Q.00

2233 Lk L3I0 306 PASS ALSC- H1-3 0.107 2z
2131 ¢ ~18.52 28.15 0.00

2234 LB L3D 306 PASS AlSC- H2-1 0,035 22
m.wT z.58 a.%2 0.00

2235 Lb  L30 306 PASS AISC- H2-1 ¢.135 21
2241.B4 T 17.37 21.82 0.00

2236 LD L3C 306 PASS ALISC- H1-3 0.221 21
3749.98 C -24.83 31.849 0.00

2237 LD L} 306 BASS AISC- H2-1 0.149 21
786,66 T 1£.74 42.68 Q.00

2238 LD L30 306 PASS AISC- H1-3 ¢.076 21
1011.67 C -4.24 16.71 0.00

2139 Lo L30 307 PASS AI18C- H1-3 0.048 21
138.03 C =-16.3% 12,17 1.83

2240 LD L3I0 307 PASS AISC- H1-3 0.048 21
138.17 ¢ -%.90 14.5% 1.7

241 LD L3¢ 307 PASS AISC- H1-3 0.031 22
16B.46 C 4,78 9.33 1.67

2242 LP L3 307 PASS ALSC- HI-3 G.048 1
13a.09 C 3.8 1454 0.00

e |

Friday, Septembar 21, 2001, 97:07 P

TORRE AUTOSOPORTALA

PAGE HO. 122

ALL ONITS ASE - K& METE (IRILESS OTHERWISE MOTED)
MDHBER TABLE RESULT/  CRITICAL OO/ RATIO/ LOADING/
™ r M LOCATION
2245 LD L30 307 PASS RISC- H1-3 0.082 21
125,97 C -8.72 16.8% 3.50
2246 LD L3I0 307 PASS ATSC- H1-3 9.056 23
12345 © -9.44 19.15 1.1
2247 1p L3I0 30T PASS Alse- Hi-3 0.030 2
156.34 C -4,66 9.18 0.00
2248 1D L3I0 307 PASS AISC- Hi-3 0.029 2z
154.56 C -4.52 9.10 0.00
224% 1D 130 307 PASS AISC- H1-3 8.056 21
123.45 C -9.41 19.1% 0.00
2250 10 L30 307 PASS AISC- I1-3 0,057 21
125.96 C -9.64 16.89 .00
2251 LD L3O 307 PASS ALSC- H1-3 0.072 21
99.97 € 8.57 27.69 o.00
2252 LD 130 307 PASS AISC- H1-3 0,062 21
1137 ¢ 9.09 22.45 G.00
2263 LD L3I0 307 PASS AISC- HL1-3 0.032 24
017 ¢ -4,u8 1. 1.0u
2254 LD L30 )07 PRSS ALSC- H1-3 0.030 23
79.90 € -5.14 9.84 1.17
2255 LD L30 207 PASS AlSC- H1-1 0.072 21
93.97 € B.57 27.69 1.00
2256 LP  L3G 307 *ASS AISC- H1-3 0.062 21
1134 C 9.08 22.4% 1.11
2215 ST PIP S60 PASS AISC- H1-1 0.C4d 2t
4B418.3% C 0.00 204,917 0.00
2268 ST  PIF 380 PASS AISC- H1-2 0.393 14
24918.20 C 0.00 415,78 .00
2301 ST PIP SB0 PASS RISC- H1-2 0,383 22
24918.20 € ©.60 115.78 0.00
2322 ST PIP 380 FASS AIsC- #i-1 0.585 3
439317.19 € .00 18¢.63 1.00
2324 ST PIP 580 RS AISC- W1-Z £.247 22
z2678.70 © 6.00 305.71 o.00
2326 ST PLP S0 PASS AISCe H1-Z o342 22
22678.74 € 0.00 305.73 0.00
2328 LD LIG 305 PASS AISC- K1-3 0.091 z2
721.60 C 614 19.17 0.0U
2329 LD L30 0% PASS AIGC- H2-1 0.07% 22
441.7% 7T -2.16 20.63 0.00
2330 10 L30 305 FASS RISC- Wl-2 0.067 23
1303,54 C -0.317 7.73 0.00
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Friday, Seprember 21, z00I. a7.-u1[m Fridey, September 2I, 2001, 07:07 PH ‘]
TORRE AUTOSOPORTADA -- PRGE MO. 123 "_ TORRE AUTOSOPGRTADA -- PAGE HO. 124
‘ |
!
. 1
ALL UNITS ARK - KO MITE (UNLESS OTWERWISE HOTED) l f ALL UNITE ARE - G HITE (UNLESS OTEENWISE WGTED)
¥ I
HEvBER tanLx RESCLT/  CRAITICML Ctem/ RATIOf LOADIHG/ . MErAIR TARLE RESULT/  CRITICAL COMD/ RATIOf LOADING/
e MY MZ LOCATION ] 4 (.4 HZ LOCATION
.
2113 Lo 130 308 FASS AISC- H1-3 0,10t L2z ! 2356 L0 L30 305 PASS ALSC- H1-3 0.161 22
652.64 C 3.49 25.48 0.00 : 2432.85 ¢ -6.79 -22,84 0.00
2034 L0 L3I0 305 PASS AISC- H1-3 ¢.076 L2 ! 2357 LD 130 305 PASS AISC- B1-3 0.152 21
129%3.78 © -3.49 8.76 I 0.00 ! 308642 € -6.02 -12.36 112
2335 LD 10 305 FASS AISC- H2-1 0.061 [T J 2358 1D L3I0 305 FaSH AlSC- ®t-1 D.166 21
2T -0.77 1.53 | 0.00 245544 € 145 25,55 0.00
2336 LB L3O Jos PASS AISC- H2-1 0.060 | 23 ! 235¢ 1b L39 305 #ASS AISC- HL-3 o112 21
1897.56 T 1.17 7.3 | ©.00 ) 2452.75 ¢ -2.89 -B.15 0.36
2137 1D LG 305 PASS Al15C- EE-) 0,065 | 24 ' 2360 L0 L3O 305 PASS AISC- H1-3 0,147 2z
1252.98 C -0.05 1.9 '0.00 i 2822.50 ¢ 1.73 -16.67 6.00
2338 10 L30 305 PASS AISC- H2-1 0.084 | 23 ) 2361 LD L3O 305 PASS AISC- H1-3 0.111 22
189,33 T 0N 6.54 ©0.00 | 2417.97 € 0,32 9.19 2.00
2339 W L0 PASS AISC- H2-1 0085 | ‘ 2362 LD L3O 305 PASS AISC- H1-3 6.121 43
123%.17 T -0.58 &.41 . 0.00 236243 C 1.69 -13.24 2,00
2340 b L3¢ 308 #ASE AISC- H1-3 6.121 |‘i 22 ) 2363 LD L36 305 PASS AISC- H1-3 0.120 21
2462.78 € 6.79 -8.3% 1.2 2867.53 € -1.43 -5.93 0.19
2341 1> L30 305 PASS AISC- R1-3 0.166 “ 2t ! 2364 ST PIP 580 PASS AISC- H1-2 0.226 22
9540 C 4,45 25,58 'I 6.00 15281.45 ¢ 0.00 183.61 0.00
2342 LD L3 305 FASS AISC- H1-3 0.1 | 22 ' 2366 ST BIP 88D PASS ATSC- H1-2 0.226 22
7.8 -0.32 5.4 | 0.00 15267.45 ¢ 0.00 183,61 0.00
2343 LD L3O 305 PASS AISC- RI-3 2.473 | 21 2368 ST PIP $E0 FASS ATSC- H1-3 0.132 22
N2 ¢ 0.11 .42 | o.00 BEST.10 € 0.00 169.13 0,00
234 D LIC 305 PASS ALSC- H1-3 c.182 | 21 2370 ST PP 580 PASS AISC- H1-3 0.132 22
3096.42 ¢ 5,02 -12,36 |1 1.2 £697.1¢ C .00 108,73 0.90
ZH5 LD 130 305 PASS AISC- HI-3 o161 |l 22 23712 ST pIP S8BO PASS AISC- H1-3 0.04% 22
2432.86.C 6,19 -22.84 0.00 2830.22 ¢ 0.00 42.28 1.9¢
216 LD 139 30% FAds Al5C- H1-3 8.132 i 2z 2373 ST PIP 8O PASS ATSC- H1-3 0.024 22
2863.06 € 6.63 7.az . 0.00 1037.37 ¢ 0.00 4%.03 0,00
297 Lk L3O 305 PASS AISC- H1-3 0.1t 22 2374 ST Pip 580 PASS AISC- H1-3 0.645 22
2822.58 € -1.73 -16.61 0.00 2030.22 € 0.00 12.28 1.00
2348 LD L3O 305 PASS AISC- H1-3 o.11z | 2 2315 ST PIP 880 PASS AISC- H1-3 0.024 2z
2432.75 € 2.89 -8.15 | 0.56 1037,37 ¢ ©.00 19,03 0.00
2349 LD L3O 30% pAsS AISC- H1-3 0.158 ! 21 2376 LD L3I0 305 BASS AISC- H1-3 0.063 23
290,32 ¢ 0.69 20,04 | .00 1265.78 € 065 6.60 o.00
2350 1D L3O 305 PASS ATSC- H1-3 0120 | 21 2377 LD 130 30% PASS AISC- H1-3 2.058 24
2667.5) ¢ 1.43 -6.92 | 0.19 1098.68 C 1.03 T.04 0.00
2351 LD L3O 305 rass AISC- H1-3 o121 | 22 2372 LD 130 305 PASS AISC- H1-3 0.057 23
2362.43 ¢ -1.68 -13.24 0.00 1111.1z ¢ -0.37 6.3% 0.00
2352 Lo L3I0 305 rass AISC- H1-3 0.178 | 21 237% W L30 305 PASS AISC- H1-3 ©.050 24
1712.711 ¢ ~0.11 24.42 | 0.00 1933.25 ¢ «0.36 5.01 0.00
2153 LD Lio 30% PRSS AISC- H1-3 0.132 ) 22 . 2380 L& L3O 305 PASS AISC- H1-3 0.052 23
2883,06 ¢ -6.63 Tz 0.00 952.04 C -1.41 5.34 6.00
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Friday, Septesber 21, 2001. 07:07 &M . Friday, September 21, 2081, 07:07 PH
TORRE AUTQSQPORTADA -- PAGE BQ. 135 TORRE AUTQSOCPORTRLA -~= PRGE KO. 126
ALL UNITS ARE - XG METE (UNLESS OTRERWIST NOTED) ALL UNITS AMK - X3  METE (UMLESS OTHERWISE NOTED)
T %Y TABLE RLEULT/  CRITICAL COND/ RATIOf LOADING/ MEMBER TABLE REGULT/  CRITICAL COND/ rATTO/ LOADING/
X My o LOCATION x L1 [ - LOCATION
2383 LD L3O 30§ PASS AISC- H1-3 0.063 24 2406 1D LID 305 PASS AI5C- HZ-1 0.013 24
741.38 C 13.48 4.07 0.00 177,79 1 0.20 5.40 1.12
2384 LD L30 305 FASS AISC- H1-3 0.0%2 23 2407 LD L3O 303 PASS AISC- H1-3 0.061 2
66734 C -15.70 384 0.00 1163.75 € 1.0 6.8H 112
2365 LD 130 305 rAsg AISC- H2-1 0.17% 23 2408 LD L3I0 3¢ PASS AlsC- HZ-1 0.047 23
628.55 T -16.50 157 0.00 1112.08 T 0.21 5.28 ¢.00
2386 LD L3 305 PASS AISC- H1-3 0.050 24 2409 LO 130 305 PASS RISC- H1-3 0,053 22
§30.58 -29.75 3,98 142 384.19 C 0.67 13,47 1.1
2367 Lo L3D 30% PRSS AISC- H2-1 0.176 24 2410 LD L3I0 305 PASS AISC- H1-3 0.061 2
E85.12 T -78.58 1.50 1.12 1221.26 C 0.75 6. 46 1.17
2338 LD L3I0 305 FASS ALSC- H2-1 0.107 2 2411 LD L30 305 PASS ARISC- UZ-1 0.053 F4
BS54 T 319.28 2.51 0.0 1202.60 T 0.9%0 5.9% 0.00
2389 LD 130 305 PASS RISC- H1-3 0.065 23 2412 ST PIP 580 PASS ALSC- H1-1 0,194 21
B06.61 C 13.46 3.69 1.12 29511.21 C 0.00 133.2% 0.00
23%0 LD 130 305 PASS Al5C- H2-1 0.105 23 2414 ST P1P S8BO PASS ATSC- H1-1 0.223 21
759.82 T 3971 2.6% 1.12 16663.63 C 0.00 78.30 0,00
23%1 LD L3Q 305 BASS AlSC- H2-1 0.067 23 2416 ST PiE 380 PASS MISC- H1-3 0.076 21
B05.03 T -18.26 2.95 0.08 £343.48 € 0.00 41,37 0.00
2392 LD L30 305 PASS AISC- H1-3 0.046 24 2417 ST PP SHO PASS AISC- HL-3 0,029 21
841.03 € -3.51 3.97 1.12 1698.04 € ¢.00 36,73 1.00
2393 LD L30 305 PASS ALSC- H2-1 0.068 24 2418 LD L3I0 305 PARSS AISC- H1-3 0,114 22
#50.80 T -18.30 2.82 1.12 2419.15 € 2.01 G9.8% 0.00
2394 LG L30 305 pASS AISC- H2-1 0.04€ 24 2419 LD L3I0 0% PASS AISC- Hi-2 0,139 2l
918.30 T 2.3 0.00 2450.66 C 1,50 18,60 0.00
2395 1D 130 305 PASS ARISC- K1-3 0.050 23 2420 LD L30 305 PASS AISC~- H1-3 0.101 22
923.98 C 2.20 1.93 1.12 2235.29 ¢ -0.47 8.43 o.C0
2396 1D 130 305 PASS RISC- HZ-1 0.044 23 2421 LD L3O 30 PASS A1SC- HI-3 0.123 2
B72.96 T 6.37 2.29% 1.12 2450.70 C -1.76 12.10 Q.00
7397 LD L3O 30% PASS ALSC- H1-3 0.041 2 2422 1D L3D 305 PASS ALSC- Hl-3 0.4098 22
884.83 C 2,75 +2.10 0.2 2181.01 € -1.33 7.81 0.00
2398 L0 L3O 308 PRSS A1SC~ H1-3 0.050 24 2423 4D L3I0 305 PASS AISC- K1-3 0.107 21
225,19 C ~1.43 5.51 1.12 2189,05 & -0.08 11.42 0.00
219% LD L30 305 PASS AISC- H1-3 0,041 23 2424 LD L3O 30% PASS AIsC- H3-1 0.088 22
951.66 C 2.6 -2.23 0.5 1945.82 C Q.04 2.c8 0.00
2400 LD 130 305 PASS AISC- HY-D 0.044 23 2425 10 L3I0 30b PASS AISC- H1-3 0.0%1 2
1036.69 € -1.20 ~2.32 0.3? 1916.36 € 0.30 460 0.00
2401 LD LIO 305 PASS AISC- H1-3 0.042 2 242¢ 1D 110 305 PAsS Alsc- Wi-3 0.07% 22
1078.6% € ~0.40 5.11 112 164676 C -1.00 4y 0.00
2402 LG L3D 305 FR3S AISC- H1-3 0.043 2 2421 LD 130 305 PASS AISC- H1-3 0.148 21
$51.04 C -6.98 -2,48 0.E5 2846.81 € -39 16,2% 0.00
2461 LD L3O 305 PASS AISCs 41-3 0,011 24 2426 LD LIG 30% PASS AISC- Wi-3 0.118 21
1025.5% C 0.4 -2.84 0.56 2783.95 C -1.31 -7.05 1,02
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¥Friday, Sapramber 21, 2001. 07:07 /4 Fricay, Septesber 21, 2001, 07:07 iM
TORRE AUTOSOPORTADA -~ PAGE NO. 129 TORRE AUTOSOPORTADR -- PAGE NO, 130
ALL TRITH ARE - KO METE {UNLESS OTHERWIBE NOTID) ALL UNITS AREZ - KG METE (UNLESS OTHERNIER HOTED)
HEHRER TABLE RESULT/ CRITICAL COWDH BATIO/ LOADING/ MEMBER TABLE RESULT/ CRITICAL COMD/ RATLO LOADTMG/
X W (. LOCATICN rx "y M2 LOCATION
248% LD L30 305 FASS AISC- H1-3 0.982 21 2518 ST PIP SHO PRSS ALSC- H1-1 ¢.285 27
1871.00 € 2.1% -4.8% 1.12 19963.7% € Q.00 191.58 1.00
2487 LD 130 305 PASS AISC- K1-1 0.0%4 21 2519 ST PIP SBO BASS AISC- Hl=1 0.524 21
1989.26 C -0.19 B.66 0.00 38684.04 © o.0¢ 211,20 0.00
2486 LD 130 305 PASS AISC~ H1-3 0.080 21 2520 LD L3I0 306 PRSS AISC- H2-1 0,063 M
195%.03 € 1.00 =1.95 Q.65 481.50 T 1.4z 20.40 0.00
248% LD L30 305 PASS ALSC- H1-3 0.098 3 %21 LD L3O 106 FASS RISC- H1-3 c.oe7 22
34B.0% € ~42.46 .17 1.12 380.99 T -2.BB 21.42 1.00
2493 LD L30 306 PASS ALSC- H1-3 0.018 22 2522 Lb L30 0L FALS ALSC- W1-3 [LAT ] 21
l.22 € -0.75 -3 0.50 ¥33,52 € =91.90 .oy 6.ue
2491 LD L3I0 306 FASS AlSC- H1-3 0.0039 21 2523 LD 1,30 306 1'ASS AISC- HI-3 0,054 2l
3.6 C -0.70 -2.90 .67 433.52 € -3.90 10.03 1.00
2495 LD L30 306 PASS AISC- R1-1 0.008 21 2524 LD L30 306 PASS AISC- H1-3 0.067 F44
Jaag 0.70 -2.%0 0.£&7 380.3% C -2.80 21.42 Q.00
2499 LD L0 306 FASS Al1SC- H1-3 0.010 22 2525 LD L3D 30¢ PASS AISC- h2-1 0.063 21
1.6 C 0.4¢ -3.65 0.50 481.50 1 1.12 20.60 1.00
2500 LD 130 206 PRSS AISC- H1-3 ©.008 2l 2526 ST PLP SBO PASS ALISC- H1-1 0.251 22
2.30 € ~0.43 ~2.44 0,33 17466.44 C 0.00 112.15 1.00
2501 LD L30 306 PRSS AISC- H1-3 0.008 21 2521 st ¢IP 580 PASS ALSC- H1-1 0.291 22
2.30¢C Q.43 -z.a4 0.33 16644 C 0.00 172,15 1.00
2505 LD L30 306 PASS AISC- H2-1 0.00% 23 2528 ST  PIP S80 PASS AISC- H1-1 0.467 21
38.83 T =1.42 -2.25 0,67 33897.27 ¢ Q.00 229.80 y.00
2506 1D L3I0 206 PASS AISC- HZ-1 0.00% 23 259 5T PLP SBO PASS ALSC- H1-1 D.14% 22
38.95 T =-1.41 -2.26 ¢.33 12946.49 C ¢.00 4.6l 0.00
2507 LD L3O 306 PRSS AlSC- H1-3 0.009 22 2530 LD L3O 306 PASS AISC- H1-D 0.058 22
1.78 ¢ -D.,18 -3.47 Q.50 228.23 C -1.68% 20.21 .00
2508 LD L3I0 306 PASS AISC- H2-1 0.2717 23 2531 LD L3D 206 FASS RISC- K2-1 0.055% 21
4944 T 14B.25 10.29 0.00 296.71 T Q.70 19.27 1.00
250% LD L30 30& PASS AISC- H2-1 0.2 24 2532 1D L3I0 306 PASS R1SC- H2-1 0.05% 21
2671.55 T 124.50 11.17 o.o0 296.71 T Q.70 19,27 ¢.00
2510 LD L3I0 306 PASS Al5C~ H1-1 0.257 23 2533 1b L3I0 306 PASS AISC- H1-3 0.05%8 22
178,45 © ~136.18 10.17 0.00 228.23 C -1.8% 20.21 1.00
2%11 LD L3O 306 PASS Al1SC- H1-1 D.257 24 2534 LD 130 306 PASS AISC- H1-3 0.043 21
399.1% C -137.99 10.11 1.00 514.49 ¢ =-2.50 10.12 0.00
2512 1D L3I 206 PASS AISC~ H2-1 0.276 24 2535 LD  LIO 306 PASS AISC- H1-3 0.043 21
524.03 T 148,24 10.31 3.00 514.4% C -2.50 10.12 1.00
2517 LB L3D 306 FASS ALSC- H2-1 0.2232 23 253 ST FiP 380 PASH AIBC- Wl-1 0.1u89 22
1%¥3.74 T 124.55 13,18 1% 12946.49 C 9.00 IRE PN Y 1.00
2514 LD L3I0 206 PASS AR1SC~ H1-1 0.015 23 2537 ST PIP SBQ PASS AlSe- H1-1 0.336 21
.58 C 9.0% 9.17 1.00 24965.0€ C 0.00 127.67 1,00
2515 LD L0 106 PASS AISC~ H1-3 0.083 24 ?538 LD L30 30% PASS AISC- H1-3 Q. 148 7l
438,30 C -30.9% 0.29 0.00 2846.81 C 2.39 16,29 0.00
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" TORRE AUTOSOTORTADA

ALL UWNITH ARX = KGO METE (UNLESS OTHIRWIST ROTID)

== PAGE ha, 131
‘.

3
LEADING/

HEHBETR TABLE REBULT/ CRITICAL COMD/ RATIOf

= Y I LOCATECR
1

254l 1p L3I0 105 PASE AISC- H1-3 8.102

Z4T6.11 © 0.51 -5.6%

2542 St FIP SBO PASS AISC- H1-3 0,155

10707.70 © 0.00 91,96

7543 5T PLP s FASS RI5C- H1-3 ©.15%

7.0 € 0,00 7,96

2544 ST PIP SED PAST AISC- H1-3 0.100

£642.64 C 0.00 75.96

7545 Lb 130 106 FASS AISC~ H1-3 0.049

79,05 € ~0.70 18,52

2546 LD L3O 308 PASS AISC~ RZ-1 0.050

) 3257 14.64 10.74

2547 1D 130 306 PASS AISC- H2-3 0.049

44171 14.862 10.70

2548 Lo L3D 306 PASE AISC- H1-1 0.048

19.0% € -0.70 18.92

2549 LD L3O 06 PASS AISC- H2-1 a.048

62,07 T 9.60 1307

2550 LD L3O 306 FASS AISC- KZ-1 0.048

26.83 T 9.56 11,06

2551 ST PIP SB0 FASS AlSC- H1-1 ¢.100

€642.68 C 0.00 75.96

2552 ST PIP SBD PASE AISC- HI-1 0.287

20634.11 C 0,00 155.38

2553 ST PIP 580 PASS AISC- H1-1 0.172

12675.%6 C Q. 74.25

255t LG L3O 305 FASG ALSC~ N1-3 0.102

Ms103 c -b.66 8.6

2555 LD L3O 305 PASS ALSC- H1-) 0.123

490,70 ¢ 1.76 12.10

2556 LD L3O 105 FASS AISC- H1-3 0.102

2191.03 ¢ 1.66 445

2557 LD L3O 30% PASS RISC- H1-3 0.081

1919.96 ¢ 0.36 -4.38

2558 ST PIF 580 PASS AlSC- R1-3 0.070

4682,81 € o. 54.63

2553 ST FIP 580 FASS AISC- H1-3 o.128

8815.6% C 0.00 T9. T4

2560 ST PIP SBO PASE AISC- H1-3 0.070

4652.81 € 0.%0 54.8)

2561 LD L3O 30% PASS ATSC+ H1-3 0.08%

2137.9% ¢ 0.38 8.47

+
I
!
|

Friday, Septesber 21, 2021, Q7:07

TORRE AUTOSOPCATADA.

ALL UN1ITS ARE - KO HETE (UNLEBS OTHERWISE NOTED)

== FAGE NO. 112

MEMRER TABLE RISULL/ CITICAL COMD/ RATIO/S LoADiNG/
[ .9 Y - LOCATION

2564 LD L3I0 305 FASS AISC- Hl1-3 0.3719 21
436.69 26,22 -111.18 1.29

2563 LD L3O 10§ PASS ALISC~ H1-3 0.392 22
54%.40 C -31.29 111.09 1.3%

2566 LD L0 30% PASS ALSC- Hi-3 0.350 2
510.62 C 26.91 103.19 Q.00

2567 LD Lic 305 PASS AISC- H1-3 0,375 21
455.96 C M.67 -104,21 .23

2568 LD L3I0 305 FASS AISC- H1-3 0.131 24
113.17 € -15.73% 34.43 2.00

569 Lb 130 30% PASS AISC- HI=) 0.34% 21
56.91 T 16.33 90.684 o.00

2579 Lo LD 395 Pasg AISC- RI-1 0.13% 22
971.05 T =27.1Q 30.50 0.00

2571 1D L30 105 PASS Al1SC- H1-] 0.462 23
205.%6 C 44,42 -131.74 1.00

2572 LD L3D 30% PASS AISC- H2-1 0.1 22
94,537 26.28 .38 0.00

2572 b LD 305 PASS AISC- Hi-3 0.466 21
Jos.91 C 0.1% -160-4% 1.00

2574 1k L3I0 308 FASS AISC- H1-3 0.216 24 |

5429.36 € 33,66 21.83 0.00

2575 UPT PIFX1dQ PASS AISC- Al-2 0.3%0 22
98043.01 C 0. 1979686 G.00

2576 LD L3I0 308 PASS AISC- H1-3 0.208 22
3MB2.25 € +~57.78 2B.03 0.00

2577 LD 130 308 PASS AlsC- H1-3 2.212 22
3920.83 ¢ -%8.935 21.85 1.54

2578 UFT  FIPXEAD PASS AlSC- H1-2 0.334 22
98072.99 C 0,00 1926.33 9.00

2579 LD L3¢ 308 PASS AT§SC- H1-1 0.209 22
6343.04 C 15.42 -15.3¢ Q.00

2580 LD LI0 308 PASS AISC- H1-1 0.322 21
10246.54 € 11.94 -35.31 0.00

2581 ULPT PIPX1O0 FASS AISC- H1-2 0. €92 21
182554.31 € 0.00 2777.83 1.00

2582 1D L3D 30f PASS ATSC- Hl-1 ¢.J18 21
10080.6% C ~11.07 -35.47 ¢.00

2583 W L4D 4010 PASS AISC+ H1-3 0.063 23
J19.53 ¢ -21.03 53,49 .50

2534 LD L40 101D PABS AISC= ¥1-3 0.070 21
513,47 C -13.28 61,813 3.50
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