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RESUMEN

La Universidad de Narifio, en su afan por mejorar el servicio que brinda a la
comunidad en general, ha identificado como una necesidad basica la construccion
de una edificaciébn de cinco pisos, con un area aproximada de 3200 metros
cuadrados, para albergar en ella la Biblioteca General, Biblioteca de Educacion,
Biblioteca del Centro de Idiomas, treinta y nueve Aulas, Observatorio y un Aula de
Conferencias, para su sede de Postgrados.

En vista de lo anterior, el Fondo de Construcciones de la Universidad, se entregé a
la tarea de ejecutar el disefio arquitecténico de una edificacion que cumpliera con
las especificaciones de espacio y funcionalidad que la sede de Postgrados
actualmente requiere.

Para emprender la construccion del proyecto, se necesita complementar el disefio
arquitectoénico con otros estudios, como son: estudio de suelos, disefio estructural
y disefio hidrosanitario.

Considerando la necesidad planteada, de realizar los estudios antes mencionados
para el proyecto, Yy teniendo como base la preparacion académica adquirida
durante el transcurso de la carrera de Ingenieria Civil, se presenta el siguiente
Proyecto de Grado, que incluye los estudios y disefilos necesarios para la
construccién del nuevo edificio.



ABSTRACT

The University of Narifio looking forward to improve the service that offers to
general comunity, has identified as a basic need the construction of a five floors
building, with an approximated area of 3200 square meters, to hold in there the
general library, education library, languages center library, observatory,
conferences room and 39 classrooms for the masters degree.

At sight or upon the University’'s construction fund have worked very hard to
develop the architectural design of a construction that metches space and
functionality specifications that the masters degree seat requires.

In order to start the project construction, it is also necessary to carry out other
studies such as structural design, hydrosanitary design and ground study.

Having in mind the necessity of joig those studies in order to develop the project
and having in account the academic base obtained during the civil engineering
career, it is presented the degree project that includes desings studies necesaries
for the new building construction.
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INTRODUCCION

La Universidad de Nariiio, con el fin de satisfacer las necesidades surgidas en
busca de continuar brindando beneficios a la comunidad, decide mejorar su
infraestructura llevando a cabo la construccién de un nuevo Bloque en su sede de
Postgrados, el cual consta de cinco pisos en los que se distribuyen treinta y nueve
aulas, tres bibliotecas y el observatorio.

El Fondo de Construcciones de la Universidad, elabora el Disefio Arquitecténico
del nuevo edificio, el cual, se complementa con otros estudios como son: estudio
de suelos, disefio estructural y disefio hidrosanitario, que permitiran llevar a cabo
la construccion del bloque.

Para el desarrollo de los diferentes disefios, ademas de los ensayos de campo y
laboratorio requeridos, se utilizan métodos de calculo y programas sistematizados.

Las memorias, calculos, resultados, analisis y recomendaciones detalladas de
estos estudios, se entregan en el presente Proyecto de Grado, ademas de las
memorias graficas que contienen los planos estructurales y los planos de las
instalaciones hidrosanitarias, correspondientes.
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OBJETIVO GENERAL

Realizar el Estudio de Suelos, Disefio Estructural y de Instalaciones
Hidrosanitarias para el Bloque de Aulas, Bibliotecas y Observatorio Astrolégico
gue se tiene proyectado construir en la sede de Postgrados de la Universidad de
Narifo.

OBJETIVOS ESPECIFICOS

Poner en practica los conocimientos adquiridos a lo largo de la carrera de
Ingenieria Civil, para desarrollar algunos de los disefios principales del proyecto
constructivo que la Universidad de Narifio adelantara en su sede de Postgrados.

Hacer muestreos y posteriores andlisis de los suelos que se encuentren en el sitio
de futura construccion del bloque mencionado.

Determinar con claridad los usos que tendran las diferentes areas de la edificacion
proyectada, para llevar a cabo el andlisis de cargas, tanto verticales como
horizontales, que seran la base del Disefio Estructural.

Aplicar el Cadigo Colombiano de Construcciones Sismo Resistentes NSR 98, en el
andlisis y disefio de los diferentes elementos estructurales y no estructurales que
componen el proyecto.

Realizar el Disefio Hidrosanitario del edificio de acuerdo a la normatividad exigida
por Empopasto para este tipo de edificaciones, garantizando un adecuado
suministro de agua y una efectiva evacuacion de aguas residuales y pluviales al
sistema de alcantarillado de la ciudad.

Entregar los planos estructurales e hidrosanitarios, ademas de sus respectivas

memorias de calculo e informe de estudio de suelos, para que con base en ellos,
se pueda adelantar la construccién de este proyecto.

17



1. ESTUDIO DE SUELOS Y RECOMENDACIONES PARA CIMENTACION

1.1 INTRODUCCION

Se presenta el siguiente informe del estudio de suelos del lote ubicado dentro de
las instalaciones de la Universidad de Narifio, sede Panamericana, contiguo al
Fondo de Salud frente a las instalaciones de la cafeteria de Postgrados, destinado
a la construccion de un edificio de cinco pisos sin sétano.

Este informe comprende detalles acerca de las caracteristicas del lugar y de la
estructura, de los trabajos de campo y de laboratorio realizados, el analisis y las
recomendaciones sobre el tipo de cimentacion mas adecuado.

De acuerdo a la Norma Colombiana de Disefio y Construccién Sismo Resistente
NSR-98, que hace referencia a Estudios Geotécnicos en el Capitulo H, la
categoria de la edificacion es intermedia y la complejidad del proyecto II.

1.2 OBJETIVOS

Identificar los diferentes estratos del subsuelo y determinar sus propiedades
fisicas y mecanicas mas importantes, tales como humedad, plasticidad, gradacion
y resistencia.

Analizar y recomendar el tipo de Fundacion més apropiado, desde los puntos de
vista técnico y econdémico; la profundidad de cimentacion mas conveniente y las
presiones de contacto que garanticen estabilidad y funcionalidad a la estructura.

1.3 CARACTERISTICAS DEL LUGAR Y DE LA ESTRUCTURA

El lote en estudio se halla ubicado dentro de las instalaciones de la Universidad
de Narifio, sede Panamericana, frente al Liceo de la Universidad de Narifio, en la
ciudad de Pasto, contiguo a la cafeteria y a la edificacién del Fondo de Salud de
la Institucién; tiene un area aproximada de 800 m? y una topografia plana.

El Proyecto consta de cinco pisos sin soOtano y sera destinado para el
funcionamiento de aulas, bibliotecas y observatorio astronémico.

El sistema estructural es de pérticos en concreto reforzado no preesforzado con
losas aligeradas en una direccién y vigas y columnas de seccién rectangular.
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En la Figura 1 se indica la localizacién del lote.

1.4 TRABAJOS DE CAMPO Y DE LABORATORIO

Por la homogeneidad del subsuelo, se realizaron tres apiques, cubriendo
completamente el area que ocupard la construccion, dando cumplimiento a lo
establecido en la Norma NSR-98 H.3.2.3.2., sobre las caracteristicas y distribucion

de los sondeos.

La profundidad de los apiques cumple con H.3.2.4. que especifica suspender los
sondeos al encontrar aglomerados rocosos, penetrando 2.00 m. en dicho estrato,
para proyectos de complejidad II.

La ubicacion de los Apiques se ilustra en la Figura 1.

De cada perforacion se obtuvieron muestras alteradas e inalteradas (las ultimas
mediante bloques tallados) de cada estrato de suelo.

En el Laboratorio de la Universidad de Narifio, se ejecutaron los ensayos de
limites de Atterberg, compresion inconfinada, granulometria, humedad y peso
unitario.

Figura 1. Localizacién del lote y ubicacién de apiques
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1.5 REGISTRO DE CAMPO

Estos registros consisten en anotar datos importantes de los trabajos ralizados en
el terreno al momento de llevarse a cabo el muestreo.

En este registro se presenta, no Unicamente datos descriptivos de las
caracteristicas de los estratos encontrados, sino también fotografias que ilustran
los 3 apiques.

Figura 2. Apique No. 1

20



Tabla 1. Registro del perfil del suelo apique No. 1

REGISTRO DEL PERFIL DEL SUELO

FECHA Septiembre 22 de 2003
PROYECTO Blogue Aulas, Bibliotecas y Observatorio Astronémico
LOCALIZACION Universidad de Narifio Sede Postgrados
REFERENCIA  Apigue No. 1
ESTRATOS DESCRPCION MUESTRA
No. | Prof. Tipo
mt mt
0.00
Relleno compuesto por desechos,
limo inorganico y material de 1 0.50 | Alterada
construccién.
1.18
1.45 Capa vegetal
Limo arenoso, presencia de grava, 2 2.00 | Alterada
color café, compacidad media-alta
2.23
Bolos y cantos en matriz areno-
arcillosa, consistencia dura
3 3.70 | Alterada
4.00
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Figura 3. Apique No. 2
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Tabla 2. Registro del perfil del suelo apique No. 2

REGISTRO DEL PERFIL DEL SUELO

FECHA Septiembre 22 de 2003
PROYECTO Bloque Aulas, Bibliotecas y Observatorio Astronémico
LOCALIZACION Universidad de Narifio Sede Postgrados
REFERENCIA  Apique No. 2
ESTRATOS DESCRPCION MUESTRA
No. Prof. Tipo
mt mt
0.00
Relleno compuesto por desechos,
limo inorganico y material de
construccion.
0.95
Capa vegetal
1.30
Arena limosa con gravas,
consistencia dura, plasticidad 1 1.70 | Alterada
1.90 media, color café.
2 2.00 |Inalterada
Bolos y cantos de aprox. f=1.00 3 2.70 | Alterada
mt en matriz areno - arcillosa,
consistencia dura
3.70

La muestra inalterada se obtuvo mediante Bloque Tallado
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Figura 4. Apique No. 3

24



Tabla 3. Registro del perfil del suelo apique No. 3

REGISTRO DEL PERFIL DEL SUELO

FECHA Septiembre 22 de 2003
PROYECTO Blogue Aulas, Bibliotecas y Observatorio Astronémico
LOCALIZACION Universidad de Narifio Sede Postgrados
REFERENCIA  Apigue No. 3
ESTRATOS DESCRPCION MUESTRA
No. | Prof. Tipo
mt mt
0.00
Relleno compuesto por desechos,
0.35 limo inorganico y material de construc
0.80 Capa vegetal
Arena limosa con gravas, consistencia{ 1 1.20 | Alterada
1.40 plasticidad media, color café 2 1.20 [Inalterada
Bolos y cantos de aprox. f=1.00
mt en matriz areno - arcillosa, 3 2.80 | Alterada
consistencia dura
3.10

La muestra inalterada se obtuvo mediante Bloque Tallado
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1.6 RESULTADOS DE LOS ENSAYOS DE LABORATORIO

1.6.1 Clasificacion de los suelos

Tabla 4. Clasificacion del suelo apique No. 1— Muestra 1

CLASIFICACION DE SUELOS

FECHA Septiembre 22 de 2003
PROYECTO Bloque Aulas, Bibliotecas y Observatorio Astronémico
LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA  Apigue No. 1  Muestra 1l

PROFUNDIDAD 0.50 mt

DESCRIPCION Material de relleno compuesto por desechos, limo inorganico y

Ld >

[ LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO [[HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 31 5 61 19 41 3 5
Peso humedo + recip. (gr) | 28.99 | 36.91 | 35.05 | 39.38 19.63 19.92 243.10
Peso seco + recip. (gr) 22.50 | 27.25 | 26.01 | 29.27 16.82 16.87 222.40
Peso recipiente (gr) 7.50 6.00 6.17 7.27 6.76 6.31 39.30
Humedad % 43.27 | 45.46 | 45.56 | 45.95 27.93 28.88 11.31
Numero de golpes 35 29 22 18
[ CURVA DE FLUJO | GRANULOMETRIA |
: Tamiz |Peso Ret.| % Reten. Pasa
Acum. Acum. %
0o 4 1155 32.39 67.61
M - 10 59.8 16.77 83.23
o 16 48.7 13.66 86.34
& 40 57.8 16.21 83.79
o™ 100 78.6 22.04 77.96
‘: 200 67.5 18.93 81.07
: ] pasa 200
an L
NUMERD DE GOLPFES
RESULTADOS CLASIFICACION
Limite liquido (%) 45.08 AASHTO  A-7-6
Limite plastico (%) 28.41 SUCS ML
Indice de plasticidad (%) 16.67
Humedad (%) 11.31
Peso seco total (gr) 356.57
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Tabla 5. Clasificacidon del suelo apique No. 1— Muestra 2

CLASIFICACION DE SUELOS

FECHA

Septiembre 22 de 2003

PROYECTO

Bloque Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA  Apigue No. 1

Muestra 2

PROFUNDIDAD 2.00 mt
DESCRIPCION Material limo-arenoso, compacidad media-alta, presencia de grava

| LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO [[HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 24 86 88 87 30 81 6
Peso htimedo + recip. (gr) | 35.27 | 31.17 | 34.83 | 40.4 22.67 21.82 303.00
Peso seco + recip. (gr) 28.14 | 24.77 | 27.47 | 3152 || 19.15 18.65 274.10
Peso recipiente (gr) 50 | 474 | 492 [ 512 4.88 5.27 40.02
Humedad % 30.81 | 3195 | 3264 | 3364 || 2467 23.69 1235
NUmero de golpes 36 29 21 16
CURVA DE FLUJO 1 GRANULOMETRIA
} Tamiz |PesoRet.| % Reten. | Pasa
Acum. Acum. %
U ol 4 46.70 13.99 86.01
M= 10 52.30 15.67 84.33
B 16 60.07 18.00 82.00
g = 40 80.04 23.98 76.02
l%": 100 | 125.10 37.48 62.52
200 68.20 20.43 79.57
: 5 pasa 200
= :u it ] s 40
IME ]| PES
RESULTADOS

Limite liquido (%)
Limite plastico (%)
Indice de plasticidad (%)
Humedad (%)

Peso seco total (gr)

32.18
24.18
8.00
12.35
333.78
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Tabla 6. Clasificacion del suelo apique No. 1— Muestra 3

CLASIFICACION DE SUELOS

FECHA

Septiembre 22 de 2003

PROYECTO

Bloque Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA  Apigue No. 1

Muestra 3

PROFUNDIDAD _3.70 mt

DESCRIPCION Bolos y cantos en matriz areno-arcillosa, consistencia muy dura

LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO J|HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 19 27 3 1 23 6 10
Peso htimedo + recip. (gr) | 30.63 | 29.2 | 46.51 | 44.22 || 19.62 21.82 201.20
Peso seco + recip. (gr) 2499 | 23.85 ] 37.69 | 35.34 16.82 18.84 184.40
Peso recipiente (gr) 492 | 524 | 736 | 6.41 531 6.31 34,90
Humedad % 28.10 | 28.75 | 29.08 | 30.69 24.33 23.78 11.24
NUmero de golpes 38 30 24 17
CURVA DE FLUJO | GRANULOMETRIA

> e

i | Tamiz |PesoRet.| % Reten. [ Pasa
v - eSS e Acum. Acum. %
U o | ELbis i | 4 147.2 32.61 67.39
- | o 10 188.1 41.67 58.33
D e e 16 222.9 49.38 50.62
D S S EESSEssesscnnmmt iy 40 273.4 60.57 39.43
i ==t é - |00 [ 3510 | 77.76 22.24

H=== EEEEsE ‘ EEEEEE 200 | 387.8 85.92 14.08

. S loesa2oo

o ® = 2 ' ©

NUMERD DE QOLPES

RESULTADOS CLASIFICACION
Limite liquido (%) 29.28 AASHTO  A-2-4
Limite plastico (%) 24.06 SUCS SC
Indice de plasticidad (%)  5.22
Humedad (%) 11.24
Peso seco total (gr) 451.37
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Tabla 7. Clasificacion del suelo apique No. 2— Muestra 1

CLASIFICACION DE SUELOS

FECHA

Septiembre 22 de 2003

PROYECTO

Bloque Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA  Apigue No. 2

Muestra 1

PROFUNDIDAD _1.70 mt

DESCRIPCION Suelo arenoso-limosso, color café, consistencia dura

LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO [[HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 3 59 115 101 81 80 4
Peso htimedo + recip. (gr) | 28.0 | 27.28 | 23.72 | 27.45 || 19.54 19.54 197.00
Peso seco + recip. (gr) 21.74 | 2115 | 18.03 | 20.72 || 16.79 16.79 172.60
Peso recipiente (gr) 476 | 496 | 366 | 375 53 53 37.60
Humedad % 36.87 | 37.86 | 3960 | 3966 || 23.93 23.93 18.07
NUmero de golpes 34 29 23 15
CURVA DE FLUJO [ GRANULOMETRIA

:J = ESESEEEESSCs {l Tamiz [PesoRet.| % Reten. | Pasa

; === i ' EEEED) Acum. Acum. %
nj = e ] 4 0.0 0.0 100.0
s ot | 10 82.1 23.2 76.8
D EEERESAE, | 16 97.2 27.5 72.5
5 EEES 140 1335 37.8 62.2
%) | : 100 209.4 59.3 40.7

H 200 253.5 71.8 28.2

i pasa 200

¥ ) S e - S I S e S S S ]

=3 1

O i i e X L = . u}
HUMERS DE GOLFES

RESULTADOS CLASIFICACION
Limite liquido (%) 38.35 AASHTO  A-2-6
Limite plastico (%) 23.93 SUCS SM

Indice de plasticidad (%) 14.42
Humedad (%) 18.07
Peso seco total (gr) 353.27
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Tabla 8. Clasificacion del suelo apiqgue No. 2— Muestra 3

CLASIFICACION DE SUELOS

FECHA

Septiembre 22 de 2003

PROYECTO

Bloque Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA

Apigue No. 2

Muestra 3

PROFUNDIDAD 2.70 mt

DESCRIPCION bolos y cantos hacen contacto entre si, embebidos en matriz

areno-arcillosa

LIMITES DE CONSISTENCIA O ATTERBERG

30

LIMITE LIQUIDO LIMITE PLASTICO |[HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 9 10 20 28 48 84 326
Peso humedo + recip. (gr) | 35.87 | 37.63 | 34.75 | 33.62 20.52 23.89 216.80
Peso seco + recip. (gr) 30.16 | 30.62 | 28.15 | 27.02 17.78 20.57 198.50
Peso recipiente (gr) 9.39 5.26 5.42 4.91 4.65 4.89 37.00
Humedad % 2749 | 27.64 | 29.04 | 29.85 20.87 21.17 11.33
Ndmero de golpes 38 26 21 16
I CURVA DE FLUJO 1 GRANULOMETRIA
j: | | Tamiz | Peso Ret.| % Reten. Pasa
- ———= I EREE Acum. Acum. %
U o | - 5 g 4 117.9 27.46 72.54
"Ff le 10 145.3 33.84 66.16
o | e 16 171.2 39.87 60.13
3 { 40 232.8 54.22 45.78
L 100 238.4 55.53 44.47
: EEE| 200 372.7 86.81 13.19
pasa 200
10 — .’ ®™ B m™m = a
NUBSERD DE GOLPES
RESULTADOS CLASIFICACION
Limite liquido (%) 28.36 AASHTO  A-2-4
Limite plastico (%) 21.021 SUCS SC
Indice de plasticidad (%) 7.34
Humedad (%) 11.33
Peso seco total (gr) 429.35




Tabla 9. Clasificacion del suelo apique No. 3— Muestra 1

CLASIFICACION DE SUELOS

FECHA

Septiembre 22 de 2003

PROYECTO

Blogue Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA  Apigue No. 3

Muestra 1

PROFUNDIDAD 1.20 mt

DESCRIPCION Suelo areno-limoso, color café, consistencia dura

| LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO [HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 13 7 16 15 25 1 100
Peso humedo + recip. (gr) | 26.78 | 27.76 | 31.45 | 38.18 24.43 23.44 221.10
Peso seco + recip. (gr) 22.27 1 22.61 | 25.69 | 30.74 22.02 21.16 185.40
Peso recipiente (gr) 655 1 500 | 6.21 6.26 6.35 6.47 40.30
Humedad % 28.69 1 20.24 | 20.57 | 30.39 15.38 15.52 24.43
NUmero de golpes 31 27 20 17
CURVA DE FLUJO [ GRANULOMETRIA

_: . ' 55 Tamiz [PesoRet.| % Reten. | Pasa

' H Acum. Acum. %
H = : 4 0.0 0.00 100.00
M =2 10 65.4 20.22 79.78
51 SRR |16 70.8 21.89 78.11
Bl SR e |40 89.0 27.51 72.49
%22 | : ESEEG 100 160.8 49.71 50.29

28 | SRR 1 [L_200 220.0 68.01 31.99

27 | i “ |lpasa 200

20 | b :

'“‘1I:_:- . .';'-.--- -’;:' 35 -tl'.i

MHUMERD DE GOLPES

RESULTADOS CLASIFICACION
Limite liquido (%) 29.29 AASHTO  A-2-4
Limite plastico (%) 15.43 SUCS SM
Indice de plasticidad (%) 13.86
Humedad (%) 24.43
Peso seco total (gr) 323.48
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Tabla 10. Clasificacién del suelo apique No. 3— Muestra 3

CLASIFICACION DE SUELOS

FECHA

PROYECTO

Septiembre 22 de 2003

Blogue Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados
REFERENCIA  Apique No. 3
PROFUNDIDAD 2.80 mt

DESCRIPCION Bolos y cantos hacen contacto entre si, en matriz areno-limosa,
color café oscuro

Muestra 3

LIMITES DE CONSISTENCIA O ATTERBERG

LIMITE LIQUIDO LIMITE PLASTICO J|HUMEDAD
Prueba 1 2 3 4 1 2
Recipiente No. 68 13 22 66 25 62 1
Peso humedo + recip. (gr)|_29.6 | 32.85 | 37.93 | 32.99 22.95 25.39 255.40
Peso seco + recip. (gr) 24.06 | 26.52 | 30.51 | 26.61 19.38 21.52 215.80
Peso recipiente (gr) 4.82 4.85 5.13 5.43 4.85 5.0 38.30
Humedad % 28.79 | 29.21 | 29.24 | 30.12 24.57 23.43 22.31
NUmero de golpes 31 27 21 16
| CURVA DE FLUJO | GRANULOMETRIA
j | ||| Tamiz |PesoRet. | % Reten. Pasa
i . e Acum. | Acum. %
i E e 4 100.4 | 32.58 67.42
e &S 10 129.1 41.90 58.10
b _| ; e 16 152.2 | 49.39 50.61
D i B 40 189.9 | 61.63 38.37
i j ! 100 | 2494 | 8003 19.07
| Il ' 200 277.4 90.02 9.98
m £ pasa 200
a s = = = 4
HUMERD DE GOLPES
RESULTADOS CLASIFICACION

Limite liquido (%)
Limite plastico (%)
Indice de plasticidad (%)
Humedad (%)
Peso seco total (gr)

29.22
24.0
5.22

22.31

308.15
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1.6.2 Ensayos de compresion simple

Tabla 11. Apique No. 2— Muestra 2

ENSAYO DE COMPRESION SIMPLE

FECHA Septiembre 18 de 2003

PROYECTO Bloque Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA Apique No. 2 Muestra2

PROFUNDIDAD 2.00 mt

DESCRIPCION  Matriz areno-arcillosa, color café, consistencia dura

Deformacion Deform. Unit. Carga Area corregida Resistencia
0.001" % Kg cm’ Kglcm®

0 0.0000 0.00 0.0000 0.00
5 0.1124 1.16 27.3705 0.04
10 0.2248 444 27.4014 0.16
15 0.3372 7.59 27.4323 0.28
20 0.4496 10.39 27.4632 0.38
25 0.5619 14.25 27.4943 0.52
30 0.6743 17.64 27.5254 0.64
35 0.7867 21.14 27.5566 0.77
40 0.8991 25.23 27.5878 0.91
45 1.0115 29.90 27.6191 1.08
50 1.1239 35.74 27.6505 1.29
55 1.2363 40.42 27.6820 1.46
60 1.3487 45.56 27.7135 1.64
65 1.4611 50.00 27.7451 1.80
70 15735 54.20 27.7768 1.95
75 1.6858 58.29 27.8086 2.10
80 1.7982 61.68 27.8404 2.22
85 1.9106 66.35 27.8723 2.38
90 2.0230 71.00 27.9043 2.54
95 2.1354 65.88 27.9363 2.36

CONSTANTE DEL ANILLO DE CARGA (Kg/lO'4 "): 0.16:

MEDIDAS DE LA MUESTRA

DIAMETRO (cm)

ALTURA (cm)
AREA (cm?)

VOLUMEN (cm?)

5.90
11.30
27.34

308.94

RESISTENCIA DE LA MUESTRA

au (ka/cm?)
c (kg/cmz)

254
127

33

CONTENIDO DE HUMEDAD

PESO HUMEDO (gr)
PESO SECO (ar)
% DE HUMEDAD

PESO UNITARIO

495.8
419.92
18.07

1.60 gricm®

ESQUEMA DE_FALLA

[0

Anterior  Posterior




Figura 5. Grafica esfuerzo vs deformacion apique 2 muestra 2
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Tabla 12. Apique No. 3— Muestra 2

ENSAYO DE COMPRESION SIMPLE

FECHA Septiembre 18 de 2003

PROYECTO Blogue Aulas, Bibliotecas y Observatorio Astronémico

LOCALIZACION Universidad de Narifio Sede Postgrados

REFERENCIA Apique No. 3 Muestra 2

PROFUNDIDAD 1.20 mt

DESCRIPCION Arena limosa con gravas, consistencia dura, color café

Deformacion Deform. Unit. Carga Area corregida Resistencia
0.001" % Kg cm? Kg/cm®

0 0.0000 0.00 0.0000 0.00
5 0.1058 1.94 29.2509 0.07
10 0.2117 4.05 29.2820 0.14
15 0.3175 7.29 29.3131 0.25
20 0.4233 10.36 29.3442 0.35
25 0.5292 14.41 29.3755 0.49
30 0.6350 18.29 29.4067 0.62
35 0.7408 22.18 29.4381 0.75
40 0.8467 26.07 29.4695 0.88
45 0.9525 30.28 29.5010 1.03
50 1.0583 34.48 29.5325 1.17
55 1.1642 39.67 29.5642 1.34
60 1.2700 43.07 29.5059 1.46
65 1.3758 45.33 29.6276 1.53
70 1.4817 43.71 29.6595 1.47

CONSTANTE DEL ANILLO DE CARGA (Kg/lO'4 "): 0.16:

MEDIDAS DE LA MUESTRA

DIAMETRO (cm)
ALTURA (cm)
AREA (cm?)
VOLUMEN (cm®)

qu (kg/cm?)
¢ (kalem?)

CONTENIDO DE HUMEDAD

6.1cm PESO HUMEDO (gr) 561.4 gr
12 cm PESO SECO (qgr) 451.18 gr
29.22 cm? % DE HUMEDAD 24.43
350.64 cm®
PESOUNITARIO  1.60 gr/cm’
RESISTENCIA DE LA MUESTRA ESQUEMA DE FALLA
1.53 kq/cm2
0.77 kalcm?
Anterior Posterior
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Figura 6. Grafica esfuerzo vs deformacion apique 3 muestra 2
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Tabla 13. Cuadro resumen
Apique Muestra Prof. Humedad Peso Unit. qumex  Limites de Atterberg ~ Clasif. Granulometria (% Pasa)

No. No. mt % grlem3  Kglcm2  LL LP IP SUCS 4 10 16 40 100 200 Descripcion
1 1 050 1131 4508 2841 1667 ML 6761 8323 8634 8379 77.96 81.07 Releno. Desechosy mat de construccion
1 2 200 1235 3218 2418 8.00 ML 8601 8433 8200 76.02 6252 7957 Limoarenoso café presencia de gravas
1 3 370 1124 2928 2406 522 SC 6739 5833 50.62 3943 2224 14.08 Bolosenmatrizarenoarcilosa
2 1 1.70 1807 3835 2393 1442 SM 100 76.76 7249 6221 40.73 2824 Arenalimosa café consistencia dura
2 2 2,00 1807 1.60 2.50 Matriz areno arcilosa consistencia dura
2 3 270 1133 2836 2102 7.34 SC 7254 66.16 60.13 4578 44.47 13.19 Bolosenmatizarenoarcilosa
3 1 120 2443 2929 1543 1386 SM 100 79.78 7811 7249 5029 31.99 Arenalimosa consistencia dura
3 2 120 2443 1.60 153 Arena limosa con gravas café
3 3 280 2231 2922 2400 522 SC 6742 5810 5061 3837 19.07 9.98 Matizarenoarcilosaconsistencia dura
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1.7 ESTRATIGRAFIA DEL SUBSUELO

De acuerdo con los Registros de Campo y los resultados de los Ensayos de
Laboratorio, la estratigrafia estda compuesta por suelos sedimentarios de origen
volcanico y su secuencia a partir de la superficie actual del terreno se puede
describir de la siguiente forma:

Capa de relleno, constituida por limo inorganico color negro, desechos
y desperdicios de construccién. El espesor de esta capa varia entre 0.35 m.
y 1.20 m.

Capa vegetal de color café oscuro con vetas negras, de espesor variable
entre 0.30 y 0.50 m.

Estrato de arena limosa de mediana plasticidad, de color café, de 0.60 m. de
espesor. Segun la Clasificacion Unificada de los Suelos U.S.C., corresponde
a un suelo SM. ElI parametro de resistencia obtenido mediante el ensayo de
compresion inconfinada es C = 0.77 kg/cm?, equivalente a una consistencia
dura.

Bolos y cantos embebidos en una matriz minima Areno arcillosa, clasificada,
de acuerdo a la U.S.C., como SC, de compacidad dura y plasticidad baja;
uniforme hasta la profundidad explorada; este estrato subyace a la capa
Areno Limosa. EI pardmetro de resistencia que se obtuvo con el ensayo de
compresion inconfinada es C=1.25kg/cm?, lo que indica consistencia dura.

El nivel de Aguas Freaticas no se encontrd en los Apigues realizados.

La Estratigrafia detallada anteriormente, se ilustra en la Figura 7.

1.8 ANALISIS

De acuerdo con las caracteristicas Geotécnicas del Subsuelo y estructurales del
edificio, es posible utilizar cimentacién sobre zapatas convencionales apoyadas
sobre el estrato de bolos embebidos en suelo areno-arcilloso.

La fundacidon mas conveniente es la de zapatas cuadradas o rectangulares para

las columnas, con un desplante de 1.00 m. a partir del inicio del estrato inorganico.
Esta profundidad debe conservarse para toda la edificacion.
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Las presiones de contacto maximas para el chequeo de las cimentaciones seran
las indicadas en las Tablas 14 y 15; valores obtenidos utilizando la Teoria de
Capacidad Portante de Skempton.

Figura 7. Perfil del suelo

Apigue 3

Aplque 1 Apique 2 0.35

Relleno compuesto por|desechos, limo Inergdnice
y muterial de construcgidn

0.95

Capa Vegstal 1.%0

Arena—Limosa [de plasticidad media @

colar cafe
1.90
c=1 25 Kg/cm2 @
Belos y Cantos en 310
=] matriz Areno—Arcillosa
Balos y Cantos an 770
matriz Arena—Arcillasa B

1.18
1.45

223

4.00 O CLASIFICACION UNIFICADA

[] RESISTENCIA A LA CONPRESION INCONFINAODA ~ Kgs/cm2

1.9 RESUMEN Y RECOMENDACIONES

En el lote de la Universidad de Narifio, sede Panamericana, destinado a la
construccion del Bloque para aulas, bibliotecas y observatorio astronémico, el
estrato de bolos en matriz areno-arcillosa, registrados a partir de los 2.23 m. en la
parte baja y 1.40 m. en la parte alta del lote, es suficientemente resistente para
cimentar sobre ellos, con zapatas convencionales todas las columnas de la
edificacion proyectada.

No se detectd el Nivel de Agua Freatica en ninguno de los apiques.

Las columnas deberan cimentarse con zapatas cuadradas o rectangulares,
utilizando una presion de contacto maxima indicada en la Tabla 1, colocadas a
una profundidad de 1.00 m. a partir del inicio del estrato inorganico.

La presion de contacto antes recomendada esta afectada por un Factor Minimo de
Seguridad igual a 3.0, por lo tanto, las zapatas deberan dimensionarse utilizando
cargas de trabajo.
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Inmediatamente terminadas las excavaciones para las cimentaciones, debera
protegerse su fondo con un solado de concreto pobre con el fin de evitar remoldeo
del suelo por aguas lluvias y por procesos constructivos.

Se recomienda, al realizar las excavaciones para la cimentacioén, efectuar pruebas

complementarias en el terreno, después de ser desechada ar la capa de relleno,
con el fin de rectificar los parametros de disefio expuestos en este informe.

Tabla 14. Capacidad permisible para zapatas cuadradas

suo 514+ 22 B&, 02 DY
e L & B o

C (Ton/m®)  12.50
Df(mt)  1.00

ANCHO (B) LARGO (L) CAPACIDAD CARGA
2

Ton/m Ton
0.90 0.90 31.41 25.44
1.00 1.00 30.84 30.84
1.20 1.20 29.98 43.18
1.30 1.30 29.65 50.12
1.40 1.40 29.37 57.57
1.50 1.50 29.13 65.54
1.60 1.60 28.91 74.02
1.70 1.70 28.72 83.01
1.80 1.80 28.56 92.52
1.90 1.90 28.41 102.54
2.00 2.00 28.27 113.08
2.10 2.10 28.15 124.13
2.20 2.20 28.04 135.70
2.30 2.30 27.93 147.78
2.40 2.40 27.84 160.37
2.50 2.50 27.76 173.48
2.60 2.60 27.68 187.10
2.70 2.70 27.60 201.23
2.80 2.80 27.54 215.88
2.90 2.90 27.47 231.04

3.00 3.00 27.41 246.72
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Tabla 15. Capacidad permisible para zapatas rectangulares

syo 5.14*Cgf+0'2 B%+O.2 ng
e L @& B g

C (Ton/m?)  12.50
Df (mt)  1.00

ANCHO (B) LARGO (L) CAPACIDAD CARGA
2

Ton/m Ton
0.90 1.80 26.18 42.41
0.90 1.90 25.91 44.31
0.90 2.00 25.68 46.22
0.90 2.10 25.47 48.13
0.90 2.20 25.28 50.04
1.00 2.00 25.91 51.83
1.00 2.10 25.69 53.95
1.00 2.20 25.49 56.07
1.00 2.30 25.30 58.20
1.10 2.20 25.70 62.19
1.10 2.30 25,51 64.53
1.10 2.40 25.33 66.87
1.10 2.50 25.17 69.20
1.20 2.40 25.52 73.50
1.20 2.50 25.35 76.05
1.20 2.60 25.19 78.60
1.20 2.70 25.05 81.15
1.20 2.70 25.05 81.15
1.30 2.60 25.37 85.75
1.30 2.70 25.22 88.52
1.30 2.80 25.08 91.28
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2. DISENO ESTRUCTURAL

2.1 PROCEDIMIENTO DE DISENO

2.1.1 Coeficiente de aceleracion pico efectiva Aa. La edificacién se localiza en la
ciudad de Pasto, zoma de amenaza sismica alta, a la que corresponde un
coeficiente de aceleracién pico efectiva (Aa) de 0.30, de acuerdo a la Tabla A.2-2,
de la Norma NSR-98.

2.1.2 Espectro de disefio. Para los efectos locales, se define el tipo de perfil de
suelo como S, puesto que el estudio de suelos indica que en el terreno existe
material arcilloso. Con base en este pardmetro, la Tabla A.2-3 NSR-98, indica un
valor de coeficiente de sitio S=1.5.

El coeficiente de importancia, se establece de acuerdo al uso de la edificacion con
base en el Capitulo A.2.5 NSR-98, que clasifica el proyecto como estructura de
ocupacion especial, Grupo Il. El valor del coefeiciente de importancia |,
relacionado en la Tabla A.2-4 NSR-98, es 1.1.

El espectro de disefio se especifica en los calculos de cada uno de los blogues
gue conforman el proyecto.

2.1.3 Definicibn de las caracteristicas de la estructuracion y del material
estructural empleado. Se disefiara un sistema aporticado en concreto estructural,
resistente a momentos, sin diagonales, que resiste todas las cargas verticales y
fuerzas horizontales, de acuerdo al Capitulo A.3.2 NSR-98. EI valor del
coeficiente de disipacion de energia R,, acorde a lo anterior es 0.7, segun lo
dispuesto en la Tabla A.3-3 NSR-98.

2.1.4 Configuracion estructural. El coeficiente de disipacion R,, se reduce debido
a las caracteristicas de irregularidad en planta Tipo 3P-Irregularidad del diafragma,
Figura A.3-1 NSR-98. Para lo cual f ,=0.9, obteniendo asi, un nuevo coeficiente de
disipacion de energia R=R,+f , =0.63.

2.1.5 Definicion y desarrollo del método de analisis. Después de hacer un primer
estudio de la estructura mediante el método de fuerza horizontal equivalente, se
resuelve llevar a cabo el disefio de los elementos estructurales con el método del
andlisis dinamico, puesto que éste, realiza un estudio tridimensional de la
edificacion, obteniendo resultados que brindan una respuesta mas acertada a los
requerimientos de cargas y fuerzas sismicas, dando cumplimiento a las
especificaciones de disefo.
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2.1.6 Analisis de la estructura y disefio de los elementos estructurales.

2.1.7 Disefio de cimentacion.

2.2 METODO DE DISENO

La estrutura se disefia con la asistencia del software RamAdvanse, que es un
programa de analisis y disefio estrutural en 3D.

Este programa brinda flexibilidad permitiendo definir propiedades iniciales
(secciones, materiales, etc), para ejecutar una verificacion de los miembros
obteniendo una relacién de esfuerzos que refleja la condicién de cada elemento.
Al finalizar cada ciclo de verificacién, ofrece la posibilidad de cambiar o confirmar
las propiedades, con o sin la aplicacion de las herramientas desarrolladas para
este proposito.

Este procedimiento, hace posible mantener un control del disefio de la estructura y
la certeza que se cumplen sus requerimientos.

Los tipos de analisis son: andlisis de primer orden (lineal), de segundo orden (P-
Delta) y dinamico (analisis sismico).

Se adopté como método de disefio el analsis dindmico, para dar cumplimiento a lo
establecido en A.5.4.5 de h Norma NSR-98, puesto que los valores de cortante
dindmico totales en la base del edificio obtenidos por este método son mayores a
los calculados mediante el método de fuerza horizontal equivalente. Méas adelante
se detallan estos resultados.

En el analisis dinamico efectuado, incluye en el céalculo de la respuesta, de cada
una de las direcciones horizontales principales, el 100 por ciento de la masa de la
estructura, de acuerdo a A.5.4.2 NSR-98, que establece como minimo involucrar
el 90 por ciento de la masa.
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2.3 CALCULO MASA FLOTANTE

En este calculo interviene la geometria y la densidad de los elementos
estructurales que conforman las losas de esntrepiso, las columnas, los muros y la
ventarneria, de cada uno de los pisos para los dos bloques.

2.3.1 Bloque 1

Tabla 16. Masa flotante segundo piso

DENSIDAD CARGA SECCION LONGITUD CANT. PESO PESO

kg/m3 kg/m2 m?2 m kg ton
VIGA 1 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 2 0.30x0.50 m 2400.00 0.30 0.50 21.60 7776.00 7.78
VIGA 3 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 4 0.30x0.50 m 2400.00 0.30 0.50 21.60 7776.00 7.78
VIGA 5 0.30x0.50 m 2400.00 0.30 0.50 20.60 7416.00 7.42
VIGA A 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA C 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA E 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA G 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
NERVIO 7 0.15X0.20 m 2400.00 0.15 0.20 15.95 25 28710.00 28.71
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 22.40 4 6451.20 6.45
PLAQUETA e=0.05m 2400.00 355.68 42681.60 42.68
CASETON 35.00 282.00 9870.00 9.87
COLUMNAS 0.50X0.50 m 2400.00 0.50 0.50 3.20 28 53760.00 53.76
ACABADOS 2200.00 405.00 35640.00 35.64
CIELO RASO 2200.00 405.00 17820.00 17.82
MURQOS 1800.00 0.15 0.90 50.00 12150.00 12.15
MUROS 1800.00 0.15 2.20 21.66 12866.04 12.87
MURQOS 1800.00 0.15 2.70 41.20 30034.80 30.03
VENTANERIA 45.00 90.0 4050.00 4.05
VENTANERIA 45.00 10.830 487.35 0.49
CARGA MUERTA 313488.99 313.49
CARGA VIVA 200.00 82400.00 82.40
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Tabla 17. Masa flotante tercer y cuarto piso

GAMA CARGA SECCION LONGITUD CANT PESO PESO

kg/m3 kg/m?2 m2 m kg ton
VIGA 1 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 2 0.30x0.50 m 2400.00 0.30 0.50 21.60 7776.00 7.78
VIGA 3 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 4 0.30x0.50 m 2400.00 0.30 0.50 17.25 6210.00 6.21
VIGA 5 0.30x0.50 m 2400.00 0.30 0.50 16.25 5850.00 5.85
VIGA A 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA C 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA E 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA G 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA BORDE 0.25x0.25 m 2400.00 0.25 0.25 18.24 2736.00 2.74
NERVIO 7 0.15X0.20 m 2400.00 0.15 0.20 15.95 22 25264.80 25.26
NERVIO 9 0.15X0.20 m 2400.00 0.15 0.20 8.95 5 3222.00 3.22
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 22.40 2 3225.60 3.23
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 18.16 2 2615.04 2.62
PLAQUETA e=0.05m 2400.00 323.45 38814.00 38.81
CASETON 35.00 251.39 8798.65 8.80
COLUMNAS 0.50X0.50 m  2400.00 0.50 0.50 3.20 28 53760.00 53.76
ACABADOS 2200.00 375.32 33028.16  33.03
CIELO RASO 2200.00 375.32 16514.08 16.51
MUROS 1800.00 0.15 0.90 50.00 12150.00 12.15
MUROS 1800.00 0.15 2.20 21.66 12866.04 12.87
MUROS 1800.00 0.15 2.70 41.20 30034.80 30.03
VENTANERIA 45.00 90.0 4050.00 4.05
VENTANERIA 45.00 10.830 487.35 0.49
CARGA MUERTA 303402.52 303.40
CARGA VIVA 200.00 76464.00 76.46
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Tabla 18. Masa flotante quinto piso

GAMA  CARGA SECCION LONGITUD CANT PESO PESO

kg/m3 kg/m2 m2 m kg ton
VIGA 1 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 2 0.30x0.50 m 2400.00 0.30 0.50 21.60 7776.00 7.78
VIGA 3 0.30x0.50 m 2400.00 0.30 0.50 20.10 7236.00 7.24
VIGA 4 0.30x0.50 m 2400.00 0.30 050 17.25 6210.00 6.21
VIGA 5 0.30x0.50 m 2400.00 0.30 0.50 16.25 5850.00 5.85
VIGA A 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA C 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA E 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA G 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA BORDE 0.25x0.25 m  2400.00 0.25 0.25 18.24 2736.00 2.74
NERVIO 7 0.15X0.20 m 2400.00 0.15 0.20 15.95 22 25264.80 25.26
NERVIO 9 0.15X0.20 m 2400.00 0.15 0.20  8.95 5 3222.00 3.22
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 22.40 2 3225.60 3.23
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 18.16 2 2615.04 2.62
PLAQUETA e=0.05 m 2400.00 323.45 38814.00 38.81
CASETON 35.00 251.39 8798.65 8.80
COLUMNAS 0.50X0.50 m  2400.00 0.50 0.50 3.20 28 53760.00 53.76
ACABADOS 2200.00 375.32 33028.16  33.03
CIELO RASO 2200.00 375.32 16514.08 16.51
MUROS 1800.00 0.15 0.90  50.00 12150.00 12.15
MUROS 1800.00 0.15 220 21.66 12866.04 12.87
MUROS 1800.00 0.15 2.70  41.20 30034.80 30.03
VENTANERIA 45.00 90.0 4050.00 4.05
VENTANERIA 45.00 10.830 487.35 0.49
TELESCOPIO 2700.00 2.70
CARGA MUERTA 306102.52 306.10
CARGA VIVA 200.00 76464.00 76.46
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Tabla 19. Masa flotante cubierta

GAMA  CARGA SECCION LONGITUD CANT PESO PESO

kg/m3 kg/m2 m2 m kg ton
VIGA 1 0.30x0.50 m 2400.00 0.30 050 20.10 7236.00 7.24
VIGA 3 0.30x0.50 m 2400.00 0.30 050 20.10 7236.00 7.24
VIGA 4 0.30x0.50 m 2400.00 0.30 0.50 14.47 5209.20 5.21
VIGA 5 0.30x0.50 m 2400.00 0.30 0.50 10.69 3848.40 3.85
VIGA A 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA C 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA E 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
VIGA G 0.30x0.50 m 2400.00 0.30 0.50 14.95 5382.00 5.38
NERVIO 12 0.15X0.20 m 2400.00 0.15 0.20 7.02 9 4548.96 4.55
PLAQUETA e=0.05 m 2400.00 54.15 6498.00 6.50
CASETON 35.00 46.00 1610.00 1.61
COLUMNAS 0.50X0.50 m  2400.00 0.50 050 150 28  25200.00 25.20
ACABADOS 2200.00 64.68 5691.84 5.69
CIELO RASO 2200.00 64.68 2845.92 2.85
MUROS FACHADA 1800.00 0.15 150 50.00 13500.00 13.50
MUROS TIMPANOS 1800.00 0.15 19.80 5346.00 5.35
ESTRUCTURAY TEJA 38.00 334.16 12698.08 12.70
OBSERVATORIO 6509.43 6.51
CARGA MUERTA 129505.83 129.51
CARGA VIVA CUBIERTA 35.00 9153.55 9.15
CARGA VIVA OBSERVATORIO 200.00 13336.00 13.34

Tabla 20. Masa flotante B1

PISO PESO

Ton

2 313.49

3 303.40

4 303.40

5 306.10
CUBIERTA 129.51
PESO TOTAL 1355.90
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2.3.2 Bloque 2

Tabla 21. Masa flotante segundo, tercero, cuarto y quinto piso

GAMA CARGA SECCION LONGITUD CANT PESO PESO

kg/m3 kg/m2 m2 m kg ton
VIGA 6 0.30x0.50 m 2400.00 0.30 0.50 8.05 2898.00 2.90
VIGA 7 0.30x0.50 m 2400.00 0.30 0.50 8.05 2898.00 2.90
VIGA 8 0.30x0.50 m 2400.00 0.30 0.50 17.79 6404.40 6.40
VIGA 9 0.30x0.50 m 2400.00 0.30 0.50 17.79 6404.40 6.40
VIGA 10 0.30x0.50 m 2400.00 0.30 0.50 17.99 6476.40 6.48
VIGA 11 0.30x0.50 m 2400.00 0.30 0.50 3.05 1098.00 1.10
VIGA H 0.30x0.50 m 2400.00 0.30 0.50 14.75 5310.00 5.31
VIGA J 0.30x0.50 m 2400.00 0.30 0.50 13.95 5022.00 5.02
VIGA K 0.30x0.50 m 2400.00 0.30 0.50 10.01 3603.60 3.60
VIGA L 0.30x0.50 m 2400.00 0.30 0.50 10.51 3783.60 3.78
VIGA BORDE 0.25x0.25 m 2400.00 0.25 0.25 12.42 1863.00 1.86
NERVIO 1 0.15X0.20 m 2400.00 0.15 0.20 7.13 3 1540.08 1.54
NERVIO 2 0.15X0.20 m 2400.00 0.15 0.20 11.07 4 3188.16 3.19
NERVIO 3 0.15X0.20 m 2400.00 0.15 0.20 5.70 1 410.40 0.41
NERVIO 4 0.15X0.20 m 2400.00 0.15 0.20 8.96 3 1935.36 1.94
NERVIO 5 0.15X0.20 m 2400.00 0.15 0.20 14.79 2 2129.76 2.13
NERVIO 6 0.15X0.20 m 2400.00 0.15 0.20 15.85 9 10270.80 10.27
NERVIO 0.15x0.20 m 2400.00 0.15 0.20 58.48 1 4210.56 4.21
PLAQUETA e=0.05m 2400.00 269.47 32336.40 32.34
CASETON 35.00 188.46 6596.10 6.60
COLUMNAS 0.50X0.50 m  2400.00 0.50 0.50 3.20 19 36480.00 36.48
COLUMNAS 0.30X1.30 m  2400.00 0.30 1.30 3.20 1 2995.20 3.00
ACABADOS 2200.00 306.05 26932.58 26.93
CIELO RASO 2200.00 310.78 13674.32 13.67
MUROS 1800.00 0.15 0.90 40.00 9720.00 9.72
MUROS 1800.00 0.15 2.00 4.55 2457.00 2.46
MUROS 1800.00 0.15 2.20 10.70 6355.80 6.36
MUROS 1800.00 0.15 2.70 19.30 14069.70 14.07
VENTANERIA 45.00 72.00 3240.00 3.24
VENTANERIA 45.00 3.185 143.33 0.14
VENTANERIA 45.00 5.350 240.75 0.24
CARGA MUERTA 224687.69 224.69
CARGA VIVA 200.00 62161.14 62.16
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Tabla 22. Masa flotante cubierta

GAMA CARGA SECCION LONGITUD CANT PESO PESO

kg/m3 kg/m2 m2 m kg ton
VIGA 6 0.30x0.50 m 2400.00 0.30 0.50 6.67 2401.20 2.40
VIGA 8 0.30x0.50 m 2400.00 0.30 0.50 17.79 6404.40 6.40
VIGA 9 0.30x0.50 m 2400.00 0.30 0.50 4.55 1638.00 1.64
VIGA 10 0.30x0.50 m 2400.00 0.30 0.50 17.99 6476.40 6.48
VIGA 11 0.30x0.50 m 2400.00 0.30 0.50 3.05 1098.00 1.10
VIGA H 0.30x0.50 m 2400.00 0.30 0.50 14.75 5310.00 5.31
VIGA J 0.30x0.50 m 2400.00 0.30 0.50 13.95 5022.00 5.02
VIGA K 0.30x0.50 m 2400.00 0.30 0.50 10.01 3603.60 3.60
VIGA L 0.30x0.50 m 2400.00 0.30 0.50 10.51 3783.60 3.78
NERVIO 10 0.15X0.20 m 2400.00 0.15 0.20 2.90 1 208.80 0.21
NERVIO 11 0.15X0.20 m 2400.00 0.15 0.20 6.98 5 2512.80 2.51
NERVIO 0.15X0.20 m 2400.00 0.15 0.20 3.90 2 561.60 0.56
PLAQUETA e=0.05m 2400.00 38.46 4615.20 4.62
CASETON 35.00 17.55 614.25 0.61
COLUMNAS 0.50X0.50 m  2400.00 0.50 0.50 1.50 19 17100.00 17.10
COLUMNAS 0.30X1.30 m  2400.00 0.30 1.30 1.50 1 1404.00 1.40
ACABADOS 2200.00 45.35 3991.15 3.99
CIELO RASO 2200.00 45.35 1995.40 2.00
MUROS FACHADA 1800.00 0.15 1.50 40.00 10800.00 10.80
MUROS TIMPANOS 1800.00 0.15 19.80 5346.00 5.35
ESTRUCTURA Y TEJA 38.00 255.26 9699.88 9.70
CARGA MUERTA 94586.28 94.59
CARGA VIVA 35.00 8934.10 8.93
CARGA VIVA LOSA 200.00 9070.00 9.07

Tabla 23. Masa flotante B2

PISO PESO
Ton

2 224.69

3 224.69

4 224.69

5 224.69
CUBIERTA 94.59

PESO TOTAL 993.34
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2.4 FUERZA HORIZONTAL EQUIVALENTE

2.4.1 Cortante dinamico total en la base B1

PISO PESO (Ton) Vp (Ton)
1 313.49 12.57
2 303.40 24.05
3 303.40 36.38
4 306.10 49.47
5 129.51 25.97

CORTANTE TOTAL 148.44

2.4.2 Cortante dindmico total en la base B2

PISO PESO (Ton) Vp (Ton)
1 224.69 8.95
2 224.69 17.74
3 224.69 26.85
4 224.69 36.21
5 94.59 19.25
CORTANTE TOTAL 109.00

2.5 ANALISIS DE CARGAS

LOSAS ALIGERADAS

Espesor de losa: t= I—:E =0.25m
18 18

Peso plaqueta: 0.05 * 2300 = 115.00 Kg/m?

* *
Peso nervios: 0.15%240070.18 _ g6 0o Kg/m?

0.75

Peso de acabados: 0.06*2200 = 132 Kg/m?
Peso aligerante: 35.00 Kg/m?
Peso muros: 300.0 Kg/m?
Carga muerta: 668.00 Kg/m?

Carga viva: 200.00 Kg/m?
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CUBIERTA

Carga muerta: 50.00 Kg/m?
Carga viva: 35.00 Kg/m?
2.6 MATERIALES

Concreto: fc=210 Kg/cm?
Acero: fy=4200 Kg/cm?

fy=2400 Kglcm?  f 3/8"—f 1/4”
2.7 COMBINACIONES DE CARGA

El disefio de los elementos de hormigén armado de la estructura seran calculados
teniendo en cuenta las combinaciones de carga bésicas expuestas en B.2.4.2 de
la Norma NSR-98, aplicando lo expuesto en A.3.6.3.2 referente a efectos
ortogonales.

La carga muerta esta compuesta por el peso propio de la estructura (pp) y el peso
de los muros (pm). La carga viva esta representada por sc.

CARGA 1: C1=0.9pp+0.9pm+1.02sx

CARGA 2. C2=0.9pp+0.9pm+1.02sx+0.3s2
CARGA 3: C3=0.9pp+0.9pm+1.02sx0.3s2
CARGA 4: C4=0.9pp+0.9pm+1.02sz

CARGA 5: C5=0.9pp+0.9pm+1.02sz+0.3sX
CARGA 6: C6=0.9pp+0.9pm+1.02s20.3sX
CARGA 7: C7=0.9pp+0.9pm-1.02sXx

CARGA 8: C8=0.9pp+0.9pm-1.02sx+0.3s2
CARGA 9: C9=0.9pp+0.9pm-1.02sx0.3s2
CARGA 10: C10=0.9pp+0.9pm -1.02sz

CARGA 11: C11=0.9pp+0.9pm -1.025z+0.3sX
CARGA 12: C12=0.9pp+0.9pm -1.02s70.3sX
CARGA 13: C13=1.05pp+1.05pm+1.28sc+sx
CARGA 14: C14=1.05pp+1.05pm+1.28sc+sx+0.3s2
CARGA 15: C15=1.05pp+1.05pm+1.28sc+sx0.3sz
CARGA 16: C16=1.05pp+1.05pm+1.28sc+sz
CARGA 17: C17=1.05pp+1.05pm+1.28sc+sz+0.3sX
CARGA 18: C18=1.05pp+1.05pm+1.28sc+sz0.3sx
CARGA 19: C19=1.05pp+1.05pm+1.28sc-sx
CARGA 20: C20=1.05pp+1.05pm+1.28sc-sx+0.3sz
CARGA 21: C21=1.05pp+1.05pm+1.28sc-sx-0.3s2
CARGA 22: C22=1.05pp+1.05pm+1.28sc-sz
CARGA 23: C23=1.05pp+1.05pm+1.28sc-sz+0.3sX
CARGA 24: C24=1.05pp+1.05pm+1.28sc-5z-0.3s%
CARGA 25: C25=1.05pp+1.05pm+sx

CARGA 26: C26=1.05pp+1.05pm+sz

CARGA 27: C27=1.05pp+1.05pm sx

CARGA 28: C28=1.05pp+1.05pm sz

CARGA 29: C29=1.4pp+1.4pm

CARGA 30: C30=1.4pp+1.4pm+1.7sc
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2.8 DISENO ESTRUCTURAL BLOQUE 1

2.8.1 Datos de Geometria

NOMENCLATURA
Cm22 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 22 (H1)
Cma33 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 33 (H1)
do : Altura de la seccion de inercia variable en el extremo J del miembro
DJX : Distancia de cacho rigido a partir del nudo J en la direccién X
DJY : Distancia de cacho rigido a partir del nudo J en la direccion Y
DJZ : Distancia de cacho rigido a partir del nudo J en la direccién Z
DKX . Distancia de cacho rigido a partir del nudo K en la direccion X
DKY : Distancia de cacho rigido a partir del nudo K en la direccién Y
DKz : Distancia de cacho rigido a partir del nudo K en la direccién Z
dL : Altura de la seccién de inercia variable en el extremo K del miembro
Factor Ig : Factor de reduccién de la inercia (Inercia efectiva/lnercia bruta) para miembros
de hormigén armado
K22 : Factor de longitud efectiva alrededor del eje 22
K33 : Factor de longitud efectiva alrededor del eje 33
L22 : Longitud del miembro para el célculo de la capacidad axial
L33 : Longitud del miembro para el calculo de la capacidad axial
Lb : Longitud entre arriostres contra el pandeo torsional
RX : Rotacion en X
RY : Rotacién en Y
Rz : Rotacién en Z
TO : 1 = Miembro de solo traccion 0 = Miembro normal
TX : Traslacion en X
TY : Traslacion en Y
TZ : Traslacién en Z
NUDOS
Nudo X Y Z Piso
[M] [M] [M]
1 4.21 0 0 1
2 8.42 0 0 1
3 12.63 0 0 1
4 16.84 0 0 1
5 0 0 -3.73 1
6 8.42 0 -3.73 1
7 16.84 0 -3.73 1
8 0 0 -7.46 1
9 421 0 -7.46 1
10 8.42 0 -7.46 1
11 12.63 0 -7.46 1
12 16.84 0 -7.46 1
13 0 0 -11.27 1
14 8.42 0 -11.27 1
15 0 0 -15.08 1
16 4.21 0 -15.08 1
17 8.42 0 -15.08 1
18 12.63 0 -15.08 1
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Nudo X Y Z Piso
(M] (M] (M]
19 16.84 0 -15.08 1
20 0 0 -19.04 1
21 8.42 0 -19.04 1
22 16.84 0 -19.04 1
23 0 0 -23 1
24 421 0 -23 1
25 8.42 0 -23 1
26 12.63 0 -23 1
27 16.84 0 -23 1
28 0 3.2 -23 2
29 4.21 3.2 -23 2
30 8.42 3.2 -23 2
31 12.63 3.2 -23 2
32 16.84 3.2 -23 2
33 0 3.2 -15.08 2
34 4.21 3.2 -15.08 2
35 8.42 3.2 -15.08 2
36 12.63 3.2 -15.08 2
37 16.84 3.2 -15.08 2
38 0 3.2 -7.46 2
39 421 3.2 -7.46 2
40 8.42 3.2 -7.46 2
41 12.63 3.2 -7.46 2
42 16.84 3.2 -7.46 2
43 0 3.2 0 2
44 4.21 3.2 0 2
45 8.42 3.2 0 2
46 12.63 3.2 0 2
47 16.84 3.2 0 2
48 0 3.2 -19.04 2
49 0 3.2 -11.27 2
50 0 3.2 -3.73 2
51 8.42 3.2 -19.04 2
52 8.42 3.2 -11.27 2
53 8.42 3.2 -3.73 2
54 16.84 3.2 -19.04 2
55 16.84 3.2 -3.73 2
56 12.63 3.2 -9.36 2
57 16.84 3.2 -9.36 2
58 10.45 3.2 -9.36 2
59 10.45 3.2 -13.18 2
60 12.63 3.2 -13.18 2
61 16.84 3.2 -13.18 2
62 0 6.4 -23 3
63 421 6.4 -23 3
64 8.42 6.4 -23 3
65 12.63 6.4 -23 3
66 16.84 6.4 -23 3
67 0 6.4 -15.08 3
68 4.21 6.4 -15.08 3
69 8.42 6.4 -15.08 3
70 12.63 6.4 -15.08 3
71 16.84 6.4 -15.08 3
72 0 6.4 -7.46 3
73 4.21 6.4 -7.46 3
74 8.42 6.4 -7.46 3
75 12.63 6.4 -7.46 3
76 16.84 6.4 -7.46 3
77 0 6.4 0 3
78 421 6.4 0 3
79 8.42 6.4 0 3
80 12.63 6.4 0 3
81 16.84 6.4 0 3
82 0 6.4 -19.04 3



Nudo X Y Z Piso

M] M] M]
83 0 6.4 -11.27 3
84 0 6.4 -3.73 3
85 8.42 6.4 -19.04 3
86 8.42 6.4 -11.27 3
87 8.42 6.4 -3.73 3
88 16.84 6.4 -19.04 3
89 16.84 6.4 -3.73 3
90 16.84 6.4 -13.18 3
91 16.84 6.4 -9.36 3
92 12.63 6.4 -13.18 3
93 12.63 6.4 -9.36 3
94 10.45 6.4 -13.18 3
95 10.45 6.4 -9.36 3
96 0 9.6 -23 4
97 4.21 9.6 -23 4
98 8.42 9.6 -23 4
99 12.63 9.6 -23 4
100 16.84 9.6 -23 4
101 0 9.6 -15.08 4
102 4.21 9.6 -15.08 4
103 8.42 9.6 -15.08 4
104 12.63 9.6 -15.08 4
105 16.84 9.6 -15.08 4
106 0 9.6 -7.46 4
107 4.21 9.6 -7.46 4
108 8.42 9.6 -7.46 4
109 12.63 9.6 -7.46 4
110 16.84 9.6 -7.46 4
111 0 9.6 0 4
112 4.21 9.6 0 4
113 8.42 9.6 0 4
114 12.63 9.6 0 4
115 16.84 9.6 0 4
116 0 9.6 -19.04 4
117 0 9.6 -11.27 4
118 0 9.6 -3.73 4
119 8.42 9.6 -19.04 4
120 8.42 9.6 -11.27 4
121 8.42 9.6 -3.73 4
122 16.84 9.6 -19.04 4
123 16.84 9.6 -3.73 4
124 16.84 9.6 -13.18 4
125 16.84 9.6 -9.36 4
126 12.63 9.6 -13.18 4
127 12.63 9.6 -9.36 4
128 10.45 9.6 -13.18 4
129 10.45 9.6 -9.36 4
130 0 0 0 1
131 12.63 0 -9.36 1
132 12.63 0 -13.18 1
133 16.84 0 -13.18 1
134 16.84 0 -9.36 1
135 0 12.8 -23 5
136 0 12.8 -19.04 5
137 0 12.8 -15.08 5
138 0 12.8 -11.27 5
139 0 12.8 -7.46 5
140 0 12.8 -3.73 5
141 0 12.8 0 5
142 4.21 12.8 -23 5
143 4.21 12.8 -15.08 5
144 4.21 12.8 -7.46 5
145 4.21 12.8 0 5
146 8.42 12.8 -23 5
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Nudo X Y Z Piso

M] M] M]
147 8.42 12.8 -19.04 5
148 8.42 12.8 -15.08 5
149 8.42 12.8 -11.27 5
150 8.42 12.8 -7.46 5
151 8.42 12.8 -3.73 5
152 8.42 12.8 0 5
153 12.63 12.8 -23 5
154 12.63 12.8 -15.08 5
155 12.63 12.8 -7.46 5
156 12.63 12.8 0 5
157 16.84 12.8 -23 5
158 16.84 12.8 -19.04 5
159 16.84 12.8 -15.08 5
160 16.84 12.8 -7.46 5
161 16.84 12.8 -3.73 5
162 16.84 12.8 0 5
163 0 -3.62 -23 0
164 4.21 -3.62 -23 0
165 8.42 -3.62 -23 0
166 12.63 -3.62 -23 0
167 16.84 -3.62 -23 0
168 0 -3.62 -19.04 0
169 8.42 -3.62 -19.04 0
170 16.84 -3.62 -19.04 0
171 0 -3.62 -15.08 0
172 4.21 -3.62 -15.08 0
173 8.42 -3.62 -15.08 0
174 12.63 -3.62 -15.08 0
175 16.84 -3.62 -15.08 0
176 8.42 -3.62 -11.27 0
177 0 -3.62 -11.27 0
178 0 -3.62 -7.46 0
179 4.21 -3.62 -7.46 0
180 8.42 -3.62 -7.46 0
181 12.63 -3.62 -7.46 0
182 16.84 -3.62 -7.46 0
183 16.84 -3.62 -3.73 0
184 16.84 -3.62 0 0
185 12.63 -3.62 0 0
186 8.42 -3.62 -3.73 0
187 8.42 -3.62 0 0
188 4.21 -3.62 0 0
189 0 -3.62 0 0
190 0 -3.62 -3.73 0
191 14.78 12.8 -23 0
192 14.78 12.8 -15.08 0
193 10.48 12.8 -23 0
194 10.48 12.8 -15.08 0
195 8.41965 0 -12.0734 1
196 8.12298 3.2 -11.5033 2
197 8.12298 6.4 -11.5033 3
198 8.16208 9.6 -11.5687 4
199 10.078 12.8 -15.0155 5

RESTRICCIONES

Nudo TX TY TZ RX RY RZ
163 1 1 1 1 1 1
164 1 1 1 1 1 1
165 1 1 1 1 1 1
166 1 1 1 1 1 1
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Nudo TX

3
N

Y
X
A
93

A
N

167 1 1 1 1 1 1

168 1 1 1 1 1 1

169 1 1 1 1 1 1

170 1 1 1 1 1 1

171 1 1 1 1 1 1

172 1 1 1 1 1 1

173 1 1 1 1 1 1

174 1 1 1 1 1 1

175 1 1 1 1 1 1

176 1 1 1 1 1 1

177 1 1 1 1 1 1

178 1 1 1 1 1 1

179 1 1 1 1 1 1

180 1 1 1 1 1 1

181 1 1 1 1 1 1

182 1 1 1 1 1 1

183 1 1 1 1 1 1

184 1 1 1 1 1 1

185 1 1 1 1 1 1

186 1 1 1 1 1 1

187 1 1 1 1 1 1

188 1 1 1 1 1 1

189 1 1 1 1 1 1

190 1 1 1 1 1 1

MIEMBROS

Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]

1 23 24 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35

2 24 25 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35

3 25 26 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35

4 26 27 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35

5 15 16 VIGA C RCBEAM 30x50 H 210x4200 0 o 0.35

6 16 17 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35

7 17 18 VIGA C RCBEAM 30x50 H 210x4200 0 o 0.35

8 18 19 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35

9 8 9 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35

10 9 10 VIGAE RCBEAM 30x50 H 210x4200 0 0 0.35

11 10 11 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35

12 11 12 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35

13 130 1 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35

14 1 2 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35

15 2 3 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35

16 3 4 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35

17 23 20 VIGA1 RCBEAM 30x50 H 210x4200 0 o 0.35

18 20 15 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35

19 15 13 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35

20 13 8 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35

21 8 5 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35

22 5 130 VIGAL RCBEAM 30x50 H 210x4200 0 o0 0.35

23 24 16 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35

24 16 9 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35

25 9 1 VIGA2 RCBEAM 30x50 H 210x4200 0 0 0.35

26 25 21 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35

27 21 17 VIGA3 RCBEAM 30x50 H 210x4200 0 0 0.35

28 17 14 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35

29 14 10 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35

30 10 6 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35

31 6 2 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35

32 26 18 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35

33 18 11 VIGA4 RCBEAM 30x50 H 210x4200 0 o 0.35

34 11 3 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
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Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]
35 27 22 VIGA5 RCBEAM 30x50 H 210x4200 0 o0 0.35
36 22 19 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
37 19 12 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
38 12 7 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
39 7 4 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
40 28 29 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
41 29 30 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
42 30 31 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
43 31 32 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
44 33 34 VIGAC RCBEAM 30x50 H 210x4200 0 0 0.35
45 34 35 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
46 35 36 VIGAC RCBEAM 30x50 H 210x4200 0 0 0.35
47 36 37 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
48 38 39 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
49 39 40 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
50 40 41 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
51 41 42 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
52 43 44 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
53 44 45 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
54 45 46 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
55 46 47 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
56 28 48 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
57 48 33 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
58 33 49 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
59 49 38 VIGAl RCBEAM 30x50 H 210x4200 0 0 0.35
60 38 50 VIGAL RCBEAM 30x50 H 210x4200 0 o0 0.35
61 50 43 VIGAl RCBEAM 30x50 H 210x4200 0 0 0.35
62 29 34 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
63 34 39 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
64 39 44 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
65 30 51 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
66 51 35 VIGA3 RCBEAM 30x50 H 210x4200 0 0 0.35
67 35 52 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
68 52 40 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
69 40 53 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
70 53 45 VIGA3 RCBEAM 30x50 H 210x4200 0 0 0.35
71 31 36 VIGA4 RCBEAM 30x50 H 210x4200 0 o 0.35
72 41 46 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
73 32 54 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
74 54 37 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
75 42 55 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
76 55 47 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
77 37 61 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
78 57 42 VIGA5 RCBEAM 30x50 H 210x4200 0 o0 0.35
79 36 60 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
80 56 41 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
81 61 60 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
82 60 59 VIGUETA RCBEAM 25x25 H 210x4200 0 o 0.35
83 59 58 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
84 58 56 VIGUETA RCBEAM 25x25 H 210x4200 0 o 0.35
85 56 57 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
86 62 63 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
87 63 64 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
88 64 65 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
89 65 66 VIGA A RCBEAM 30x50 H 210x4200 0 0 0.35
90 67 68 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
91 68 69 VIGAC RCBEAM 30x50 H 210x4200 0 0 0.35
92 69 70 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
93 70 71 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
94 72 73 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
95 73 74 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
96 74 75 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
97 75 76 VIGAE RCBEAM 30x50 H 210x4200 0 o 0.35
98 77 78 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
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Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]
99 78 79 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
100 79 80 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
101 80 81 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
102 62 82 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
103 82 67 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
104 67 83 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
105 83 72 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
106 72 84 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
107 84 77 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
108 63 68 VIGA2 RCBEAM 30x50 H 210x4200 0 0 0.35
109 68 73 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
110 73 78 VIGA2 RCBEAM 30x50 H 210x4200 0 0 0.35
111 64 85 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
112 85 69 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
113 69 86 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
114 86 74 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
115 74 87 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
116 87 79 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
117 65 70 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
118 75 80 VIGA4 RCBEAM 30x50 H 210x4200 0 o 0.35
119 66 88 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
120 88 71 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
121 76 89 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
122 89 81 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
123 71 90 VIGAS RCBEAM 30x50 H 210x4200 0 0 0.35
124 91 76 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
125 70 92 VIGA4 RCBEAM 30x50 H 210x4200 0 0 0.35
126 93 75 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
127 90 92 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
128 92 94 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
129 94 95 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
130 95 93 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
131 93 91 VIGUETA RCBEAM 25x25 H 210x4200 0 o 0.35
132 96 97 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
133 97 98 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
134 98 99 VIGA A RCBEAM 30x50 H 210x4200 0 0 0.35
135 99 100 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
136 101 102 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
137 102 103 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
138 103 104 VIGAC RCBEAM 30x50 H 210x4200 0 0 0.35
139 104 105 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
140 106 107 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
141 107 108 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
142 108 109 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
143 109 110 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
144 111 112 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
145 112 113 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
146 113 114 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
147 114 115 VIGA G RCBEAM 30x50 H 210x4200 0 o 0.35
148 96 116 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
149 116 101 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
150 101 117 VIGAL RCBEAM 30x50 H 210x4200 0 o0 0.35
151 117 106 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
152 106 118 VIGAL RCBEAM 30x50 H 210x4200 0 o0 0.35
153 118 111 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
154 97 102 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
155 102 107 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
156 107 112 VIGA2 RCBEAM 30x50 H 210x4200 0 o0 0.35
157 98 119 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
158 119 103 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
159 103 120 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
160 120 108 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
161 108 121 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
162 121 113 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
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Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]

163 99 104 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
164 109 114 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
165 100 122 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
166 122 105 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
167 110 123 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
168 123 115 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
169 105 124 VIGAS RCBEAM 30x50 H 210x4200 0 o 0.35
170 125 110 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
171 104 126 VIGA4 RCBEAM 30x50 H 210x4200 0 o 0.35
172 127 109 VIGA4 RCBEAM 30x50 H 210x4200 0 o0 0.35
173 124 126 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
174 126 128 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
175 128 129 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
176 129 127 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
177 127 125 VIGUETA RCBEAM 25x25 H 210x4200 0 o0 0.35
178 135 136 VIGAL RCBEAM 30x50 H 210x4200 0 o0 0.35
179 136 137 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
180 137 138 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
181 138 139 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
182 139 140 VIGAL RCBEAM 30x50 H 210x4200 0 o 0.35
183 140 141 VIGA1 RCBEAM 30x50 H 210x4200 0 o0 0.35
184 146 147 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
185 147 148 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
186 148 149 VIGA3 RCBEAM 30x50 H 210x4200 0 o 0.35
187 149 150 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
188 150 151 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
189 151 152 VIGA3 RCBEAM 30x50 H 210x4200 0 o0 0.35
190 157 158 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
191 158 159 VIGA5 RCBEAM 30x50 H 210x4200 0 o0 0.35
192 160 161 VIGAS RCBEAM 30x50 H 210x4200 0 o0 0.35
193 161 162 VIGA5 RCBEAM 30x50 H 210x4200 0 o0 0.35
194 135 142 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
195 142 146 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
196 146 153 VIGA A RCBEAM 30x50 H 210x4200 0 o0 0.35
197 153 157 VIGA A RCBEAM 30x50 H 210x4200 0 o 0.35
198 137 143 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
199 143 148 VIGA C RCBEAM 30x50 H 210x4200 0 o 0.35
200 148 154 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
201 154 159 VIGA C RCBEAM 30x50 H 210x4200 0 o0 0.35
202 139 144 VIGAE RCBEAM 30x50 H 210x4200 0 0 0.35
203 144 150 VIGA E RCBEAM 30x50 H 210x4200 0 o0 0.35
204 150 155 VIGAE RCBEAM 30x50 H 210x4200 0 o0 0.35
205 155 160 VIGA E RCBEAM30x50 H 210x4200 0 o0 0.35
206 141 145 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
207 145 152 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
208 152 156 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
209 156 162 VIGA G RCBEAM 30x50 H 210x4200 0 o0 0.35
210 163 23 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
211 164 24 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
212 165 25 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
213 166 26 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
214 167 27 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
215 168 20 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
216 169 21 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
217 170 22 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
218 171 15 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
219 172 16 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
220 173 17 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
221 174 18 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
222 175 19 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
223 176 14 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
224 177 13 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
225 178 8 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
226 179 9 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
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Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]
227 180 10 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
228 181 11 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
229 182 12 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
230 183 7 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
231 184 4 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
232 185 3 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
233 186 6 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
234 187 2 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
235 188 1 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
236 189 130 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
237 190 5 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
238 23 28 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
239 24 29 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
240 25 30 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
241 26 31 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
242 27 32 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
243 20 48 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
244 21 51 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
245 22 54 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
246 15 33 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
247 16 34 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
248 17 35 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
249 18 36 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
250 19 37 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
251 14 52 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
252 13 49 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
253 8 38 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
254 9 39 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
255 10 40 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
256 11 41 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
257 12 42 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
258 7 55 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
259 4 47 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
260 3 46 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
261 6 53 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
262 2 45 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
263 1 44 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
264 130 43 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
265 5 50 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
266 28 62 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
267 29 63 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
268 30 64 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
269 31 65 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
270 32 66 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
271 48 82 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
272 51 85 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
273 54 88 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
274 33 67 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
275 34 68 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
276 35 69 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
277 36 70 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
278 37 71 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
279 52 86 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
280 49 83 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
281 38 72 CcoL1 RCCOL 50x50 H 210x4200 0 0 0.7
282 39 73 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
283 40 74 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
284 41 75 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
285 42 76 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
286 55 89 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
287 47 81 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
288 46 80 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
289 53 87 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
290 45 79 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
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Viga NJ NK Descripcion Seccibén Material do dL Factor Ig
[em] [cm]

291 44 78 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
292 43 77 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
293 50 84 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
294 62 96 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
295 63 97 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
296 64 98 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
297 65 99 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
298 66 100 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
299 82 116 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
300 85 119 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
301 88 122 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
302 67 101 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
303 68 102 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
304 69 103 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
305 70 104 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
306 71 105 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
307 86 120 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
308 83 117 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
309 72 106 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
310 73 107 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
311 74 108 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
312 75 109 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
313 76 110 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
314 89 123 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
315 81 115 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
316 80 114 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
317 87 121 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
318 79 113 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
319 78 112 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
320 77 111 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
321 84 118 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
322 96 135 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
323 97 142 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
324 98 146 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
325 99 153 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
326 100 157 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
327 116 136 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
328 119 147 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
329 122 158 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
330 101 137 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
331 102 143 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
332 103 148 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
333 104 154 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
334 105 159 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
335 120 149 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
33 117 138 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
337 106 139 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
338 107 144 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
339 108 150 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
340 109 155 coL1 RCCOL 50x50 H 210x4200 0 o 0.7
341 110 160 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
342 123 161 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
343 115 162 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
344 114 156 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
345 121 151 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
346 113 152 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
347 112 145 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
348 111 141 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
349 118 140 coL1 RCCOL 50x50 H 210x4200 0 o0 0.7
350 191 192 VIGA 4' RCBEAM 25x50 H 210x4200 0 o0 0.35
351 153 154 VIGA 4 RCBEAM 30x50 H 210x4200 0 o0 0.35
352 193 194 VIGA 3' RCBEAM 25x50 H 210x4200 0 o0 0.35
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2.8.2 Datos de Cargas

NOMENCLATURA

Comb: Indica si la carga es una combinacion (1= es combinacion. 0 = es condicion de carga)

ESTADOS DE CARGA

Estado Descripcion Comb. Categoria
pp Peso Propio 0 DL
sc Sobre carga 0 LL
pm Peso de muros 0 DL
MASAS
Nudo TX TY TZ RX RY Rz
[Ton] [Ton] [Ton] [Ton*M2]  [Ton*M2] [Ton*M2]
195 339.822 0 339.822 0 26491.7 0
196 308.539 0 308.539 0 23318.3 0
197 308.539 0 308.539 0 23318.3 0
198 311.239 0 311.239 0 23524.7 0
199 117.455 0 117.455 0 8708.39 0
FUERZA DISTRIBUIDA SOBRE MIEMBROS
__|¢
¥2
v 1T1’ITHT
W gy | K]
. dz
I
Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
pp 17 Y -1.41035 -1.41035 0 1 100 1
18 Y -1.41035 -1.41035 0 1 100 1
19 Y -1.41035 -1.41035 0 1 100 1
20 Y -1.41035 -1.41035 0 1 100 1
21 Y -1.41035 -1.41035 0 1 100 1
22 Y -1.41035 -1.41035 0 1 100 1
23 Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.41035 50 1 100 1
Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.41035 50 1 100 1
24 Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.41035 50 1 100 1
Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.41035 50 1 100 1
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

25 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

26 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

27 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

28 Y -1.41035 -1.41035 0 0 3.81
Y -1.41035 -1.41035 0 0 3.00662

29 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

30 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

31 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

32 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

33 Y -1.41035 -1.41035 0 0 7.62
Y -1.41035 -1.41035 0 0 1.9

Y -1.41035 -1.41035 0 0 1.9

34 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

35 Y -1.41035 -1.41035 0 1 100
36 Y -1.41035 -1.41035 0 1 100
37 Y -1.41035 -1.41035 0 0 7.62
Y -1.41035 -1.41035 0 0 1.9

38 Y -1.41035 -1.41035 0 1 100
39 Y -1.41035 -1.41035 0 1 100
56 Y -1.41035 -1.41035 0 1 100
57 Y -1.41035 -1.41035 0 1 100
58 Y -1.41035 -1.41035 0 1 100
59 Y -1.41035 -1.41035 0 1 100
60 Y -1.41035 -1.41035 0 1 100
61 Y -1.41035 -1.41035 0 1 100
62 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

63 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

64 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

65 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

66 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

67 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 49.8688

Y -0.68005 -0.68005  49.8688 1 100

68 Y -1.41035 -1.41035 0 1 100
Y -0.68005 -0.68005 0 1 50.1312

Y -1.41035 -1.41035  50.1312 1 100

69 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

70 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

71 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

72 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

73 Y -1.41035 -1.41035 0 1 100
74 Y -1.41035 -1.41035 0 1 100
75 Y -1.41035 -1.41035 0 1 100
76 Y -1.41035 -1.41035 0 1 100
77 Y -1.41035 -1.41035 0 1 100
78 Y -1.41035 -1.41035 0 1 100
79 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

80 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

83 Y -0.68005 -0.68005 0 1 50
Y -0.68005 -0.68005 50 1 100

102 Y -1.41035 -1.41035 0 1 100
103 Y -1.41035 -1.41035 0 1 100
104 Y -1.41035 -1.41035 0 1 100
105 Y -1.41035 -1.41035 0 1 100
106 Y -1.41035 -1.41035 0 1 100
107 Y -1.41035 -1.41035 0 1 100
108 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

109 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

110 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

111 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

112 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

113 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 49.8688

Y -0.68005 -0.68005 49.8688 1 100

114 Y -1.41035 -1.41035 0 1 100
Y -0.68005 -0.68005 0 1 50.1312

Y -1.41035 -1.41035  50.1312 1 100

115 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

116 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

117 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

118 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

119 Y -1.41035 -1.41035 0 1 100
120 Y -1.41035 -1.41035 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

121 Y -1.41035 -1.41035 0 1 100
122 Y -1.41035 -1.41035 0 1 100
123 Y -1.41035 -1.41035 0 1 100
124 Y -1.41035 -1.41035 0 1 100
125 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

126 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

129 Y -0.68005 -0.68005 0 1 50
Y -0.68005 -0.68005 50 1 100

148 Y -1.41035 -1.41035 0 1 100
149 Y -1.41035 -1.41035 0 1 100
150 Y -1.41035 -1.41035 0 1 100
151 Y -1.41035 -1.41035 0 1 100
152 Y -1.41035 -1.41035 0 1 100
153 Y -1.41035 -1.41035 0 1 100
154 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

155 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

156 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

157 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

158 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

159 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 49.8688

Y -0.68005 -0.68005  49.8688 1 100

160 Y -1.41035 -1.41035 0 1 100
Y -0.68005 -0.68005 0 1 501312

Y -1.41035 -1.41035  50.1312 1 100

161 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

162 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

163 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

164 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.41035 50 1 100

165 Y -1.41035 -1.41035 0 1 100
166 Y -1.41035 -1.41035 0 1 100
167 Y -1.41035 -1.41035 0 1 100
168 Y -1.41035 -1.41035 0 1 100
169 Y -1.41035 -1.41035 0 1 100
170 Y -1.41035 -1.41035 0 1 100
171 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

172 Y -1.41035 -1.41035 0 1 100
Y -1.41035 -1.41035 0 1 100

175 Y -0.68005 -0.68005 0 1 50
Y -0.68005 -0.68005 50 1 100

184 Y -0.7828 -0.7828 0 1 100
185 Y -0.7828 -0.7828 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
190 Y -0.7828 -0.7828 0 1 100
191 Y -0.7828 -0.7828 0 1 100
194 Y -0.198 -0.198 0 1 100
195 Y -0.198 -0.198 0 1 100
198 Y -0.198 -0.198 0 1 100
Y -0.1905 -0.1905 0 1 100
199 Y -0.198 -0.198 0 1 100
Y -0.1905 -0.1905 0 1 100
202 Y -0.1905 -0.1905 0 1 100
Y -0.1865 -0.1865 0 1 100
203 Y -0.1905 -0.1905 0 1 100
Y -0.1865 -0.1865 0 1 100
204 Y -0.1865 -0.1865 0 1 100
205 Y -0.1865 -0.1865 0 1 100
206 Y -0.1865 -0.1865 0 1 100
207 Y -0.1865 -0.1865 0 1 100
208 Y -0.1865 -0.1865 0 1 100
209 Y -0.1865 -0.1865 0 1 100
350 Y -0.7828 -0.7828 0 1 50
Y -0.7828 -0.7828 50 1 100
Y -0.817 -0.817 0 1 100
351 Y -0.817 -0.817 0 1 100
Y -0.817 -0.817 0 1 100
352 Y -0.817 -0.817 0 1 100
Y -0.7828 -0.7828 0 1 50
Y -0.7828 -0.7828 50 1 100
sc 17 Y -0.421 -0.421 0 1 100
18 Y -0.421 -0.421 0 1 100
19 Y -0.421 -0.421 0 1 100
20 Y -0.421 -0.421 0 1 100
21 Y -0.421 -0.421 0 1 100
22 Y -0.421 -0.421 0 1 100
23 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
24 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
25 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
26 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100
27 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100
28 Y -0.421 -0.421 0 0 3.81
Y -0.421 -0.421 0 0  3.00662
29 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100
30 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100
31 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100
32 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
33 Y -0.421 -0.421 0 0 7.62
Y -0.421 -0.421 0 0 1.9
Y -0.421 -0.421 0 0 1.9
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

34 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

35 Y -0.421 -0.421 0 1 100
36 Y -0.421 -0.421 0 1 100
37 Y -0.421 -0.421 0 0 7.62
Y -0.421 -0.421 0 0 1.9

38 Y -0.421 -0.421 0 1 100
39 Y -0.421 -0.421 0 1 100
56 Y -0.421 -0.421 0 1 100
57 Y -0.421 -0.421 0 1 100
58 Y -0.421 -0.421 0 1 100
59 Y -0.421 -0.421 0 1 100
60 Y -0.421 -0.421 0 1 100
61 Y -0.421 -0.421 0 1 100
62 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

63 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

64 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

65 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

66 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

67 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 49.8688

Y -0.203 -0.203  49.8688 1 100

68 Y -0.421 -0.421 0 1 100
Y -0.203 -0.203 0 1 501312

Y -0.421 -0.421  50.1312 1 100

69 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

70 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

71 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

72 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

73 Y -0.421 -0.421 0 1 100
74 Y -0.421 -0.421 0 1 100
75 Y -0.421 -0.421 0 1 100
76 Y -0.421 -0.421 0 1 100
77 Y -0.421 -0.421 0 1 100
78 Y -0.421 -0.421 0 1 100
79 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

80 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

83 Y -0.203 -0.203 0 1 50
Y -0.203 -0.203 50 1 100

102 Y -0.421 -0.421 0 1 100
103 Y -0.421 -0.421 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

104 Y -0.421 -0.421 0 1 100
105 Y -0.421 -0.421 0 1 100
106 Y -0.421 -0.421 0 1 100
107 Y -0.421 -0.421 0 1 100
108 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

109 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

110 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

111 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

112 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

113 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 49.8688

Y -0.203 -0.203 49.8688 1 100

114 Y -0.421 -0.421 0 1 100
Y -0.203 -0.203 0 1 50.1312

Y -0.421 -0.421  50.1312 1 100

115 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

116 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

117 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

118 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

119 Y -0.421 -0.421 0 1 100
120 Y -0.421 -0.421 0 1 100
121 Y -0.421 -0.421 0 1 100
122 Y -0.421 -0.421 0 1 100
123 Y -0.421 -0.421 0 1 100
124 Y -0.421 -0.421 0 1 100
125 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

126 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

129 Y -0.203 -0.203 0 1 50
Y -0.203 -0.203 50 1 100

148 Y -0.421 -0.421 0 1 100
149 Y -0.421 -0.421 0 1 100
150 Y -0.421 -0.421 0 1 100
151 Y -0.421 -0.421 0 1 100
152 Y -0.421 -0.421 0 1 100
153 Y -0.421 -0.421 0 1 100
154 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

155 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

156 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

157 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

158 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

159 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 49.8688

Y -0.203 -0.203  49.8688 1 100

160 Y -0.421 -0.421 0 1 100
Y -0.203 -0.203 0 1 50.1312

Y -0.421 -0.421  50.1312 1 100

161 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

162 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

163 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

164 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.421 50 1 100

165 Y -0.421 -0.421 0 1 100
166 Y -0.421 -0.421 0 1 100
167 Y -0.421 -0.421 0 1 100
168 Y -0.421 -0.421 0 1 100
169 Y -0.421 -0.421 0 1 100
170 Y -0.421 -0.421 0 1 100
171 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

172 Y -0.421 -0.421 0 1 100
Y -0.421 -0.421 0 1 100

175 Y -0.203 -0.203 0 1 50
Y -0.203 -0.203 50 1 100

184 Y -0.206 -0.206 0 1 100
185 Y -0.206 -0.206 0 1 100
190 Y -0.206 -0.206 0 1 100
191 Y -0.206 -0.206 0 1 100
194 Y -0.1386 -0.1386 0 1 100
195 Y -0.1386 -0.1386 0 1 100
198 Y -0.1386 -0.1386 0 1 100
Y -0.13335 -0.13335 0 1 100

199 Y -0.1386 -0.1386 0 1 100
Y -0.13335 -0.13335 0 1 100

202 Y -0.13335 -0.13335 0 1 100
Y -0.13055 -0.13055 0 1 100

203 Y -0.13335 -0.13335 0 1 100
Y -0.13055 -0.13055 0 1 100

204 Y -0.13055 -0.13055 0 1 100
205 Y -0.13055 -0.13055 0 1 100
206 Y -0.13055 -0.13055 0 1 100
207 Y -0.13055 -0.13055 0 1 100
208 Y -0.13055 -0.13055 0 1 100
209 Y -0.13055 -0.13055 0 1 100
350 Y -0.206 -0.206 0 1 50
Y -0.206 -0.206 50 1 100

Y -0.215 -0.215 0 1 100

351 Y -0.215 -0.215 0 1 100
Y -0.215 -0.215 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
352 Y -0.215 -0.215 0 1 100
Y -0.206 -0.206 0 1 50
Y -0.206 -0.206 50 1 100
pm 1 Y -0.729 -0.729 0 0 100
2 Y -0.729 -0.729 0 0 100
3 Y -0.729 -0.729 0 0 100
4 Y -0.729 -0.729 0 0 100
5 Y -0.729 -0.729 0 0 100
6 Y -0.729 -0.729 0 0 100
7 Y -0.729 -0.729 0 0 100
8 Y -0.729 -0.729 0 0 100
9 Y -0.729 -0.729 0 0 100
10 Y -0.729 -0.729 0 0 100
11 Y -0.729 -0.729 0 0 100
12 Y -0.729 -0.729 0 0 100
13 Y -0.729 -0.729 0 0 100
14 Y -0.729 -0.729 0 0 100
15 Y -0.729 -0.729 0 0 100
16 Y -0.729 -0.729 0 0 100
40 Y -0.729 -0.729 0 0 100
41 Y -0.729 -0.729 0 0 100
42 Y -0.729 -0.729 0 0 100
43 Y -0.729 -0.729 0 0 100
44 Y -0.729 -0.729 0 0 100
45 Y -0.729 -0.729 0 0 100
46 Y -0.729 -0.729 0 0 100
47 Y -0.729 -0.729 0 0 100
48 Y -0.729 -0.729 0 0 100
49 Y -0.729 -0.729 0 0 100
50 Y -0.729 -0.729 0 0 100
51 Y -0.729 -0.729 0 0 100
52 Y -0.729 -0.729 0 0 100
53 Y -0.729 -0.729 0 0 100
54 Y -0.729 -0.729 0 0 100
55 Y -0.729 -0.729 0 0 100
86 Y -0.729 -0.729 0 0 100
87 Y -0.729 -0.729 0 0 100
88 Y -0.729 -0.729 0 0 100
89 Y -0.729 -0.729 0 0 100
90 Y -0.729 -0.729 0 0 100
91 Y -0.729 -0.729 0 0 100
92 Y -0.729 -0.729 0 0 100
93 Y -0.729 -0.729 0 0 100
94 Y -0.729 -0.729 0 0 100
95 Y -0.729 -0.729 0 0 100
96 Y -0.729 -0.729 0 0 100
97 Y -0.729 -0.729 0 0 100
98 Y -0.729 -0.729 0 0 100
99 Y -0.729 -0.729 0 0 100
100 Y -0.729 -0.729 0 0 100
101 Y -0.729 -0.729 0 0 100
132 Y -0.729 -0.729 0 0 100
133 Y -0.729 -0.729 0 0 100
134 Y -0.729 -0.729 0 0 100
135 Y -0.729 -0.729 0 0 100
136 Y -0.729 -0.729 0 0 100
137 Y -0.729 -0.729 0 0 100
138 Y -0.729 -0.729 0 0 100
139 Y -0.729 -0.729 0 0 100
140 Y -0.729 -0.729 0 0 100
141 Y -0.729 -0.729 0 0 100
142 Y -0.729 -0.729 0 0 100
143 Y -0.729 -0.729 0 0 100
144 Y -0.729 -0.729 0 0 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
145 Y -0.729 -0.729 0 0 100 1
146 Y -0.729 -0.729 0 0 100 1
147 Y -0.729 -0.729 0 0 100 1
178 Y -0.41 -0.41 0 0 100 1
179 Y -0.41 -0.41 0 0 100 1
180 Y -0.41 -0.41 0 0 100 1
181 Y -0.41 -0.41 0 0 100 1
182 Y -0.41 -0.41 0 0 100 1
183 Y -0.41 -0.41 0 0 100 1
184 Y -0.41 -0.41 0 0 100 1
185 Y -0.41 -0.41 0 0 100 1
186 Y -0.41 -0.41 0 0 100 1
187 Y -0.41 -0.41 0 0 100 1
188 Y -0.41 -0.41 0 0 100 1
189 Y -0.41 -0.41 0 0 100 1
190 Y -0.41 -0.41 0 0 100 1
191 Y -0.41 -0.41 0 0 100 1
192 Y -0.41 -0.41 0 0 100 1
193 Y -0.41 -0.41 0 0 100 1
194 Y -0.41 -0.41 0 0 100 1
195 Y -0.41 -0.41 0 0 100 1
196 Y -0.41 -0.41 0 0 421 0
197 Y -0.41 -0.41 0 0 421 0
206 Y -0.41 -0.41 0 0 100 1
207 Y -0.41 -0.41 0 0 100 1
208 Y -0.41 -0.41 0 0 100 1
209 Y -0.41 -0.41 0 0 100 1

FUERZA CONCENTRADA SOBRE MIEMBROS

I’

I:g'ilLdE

Estado Miembro Dirl Valorl Distl %
[Ton] [M]
pp 163 Y 2.7 50 1

MULTIPLICADORES DE PESO PROPIO PARA ESTADOS DE CARGA

Multiplicador Peso Propio

Estado Descripcion Comb. MultX MultY Multz
pp Peso Propio 0 0 -1 0
sc Sobre carga 0 0 0 0
pm Peso de muros 0 0 0 0
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2.8.3 Andlisis Sismico

ANALISIS MODAL ESPECTRAL

MASAS:
Nudo Masa X Masa Y Masa Z Iner. XX Iner.YY Iner.ZZ

[Ton] [Ton] [Ton] [Ton*M2] [Ton*M2] [Ton*M2]
195 339.82 0.00 339.82 0.00 26491.69 0.00
196 308.54 0.00 308.54 0.00 23318.34 0.00
197 308.54 0.00 308.54 0.00 23318.34 0.00
198 311.24 0.00 311.24 0.00 23524.75 0.00
199 117.45 0.00 117.45 0.00 8708.39 0.00
FRECUENCIAS POR MODO:
MODO w T

[RAD/SEG] [SEG]
1 5.84 1.07641
2 6.40 0.98216
3 7.46 0.84280
4 19.76 0.31798
5 21.18 0.29665
6 25.01 0.25122
7 38.24 0.16432
8 40.07 0.15679
9 48.04 0.13080
10 60.82 0.10331
PORCENTAJE DE PARTICIPACION DE MASAS:

Participacién Modal
MODO Part.X Part.Y Part.Z Rot.X Rot.Y Rot.Z
1 77.58 0.00 0.62 0.00 2.44 0.00
2 1.53 0.00 75.02 0.00 4.74 0.00
3 2.32 0.00 6.40 0.00 71.68 0.00
4 10.84 0.00 0.28 0.00 3.38 0.00
5 0.60 0.00 10.70 0.00 1.23 0.00
6 0.74 0.00 0.91 0.00 9.97 0.00
7 3.65 0.00 0.19 0.00 0.06 0.00
8 0.37 0.00 3.77 0.00 0.06 0.00
9 0.48 0.00 0.28 0.00 3.98 0.00
10 1.34 0.00 0.01 0.00 0.87 0.00
TOTAL: 99.47 0.00 98.19 0.00 98.40 0.00
MASA TOTAL
GDL Masa Total
[Ton/M*Sec?]

X 141.39
TY 0.00
TZ 141.39
RX 0.00
RY 10751.17
Rz 0.00
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ESPECTRO DE RESPUESTA SISMICA

T[Seq] alg
0.00000 0.83
0.10000 0.83
0.20000 0.83
0.30000 0.83
0.40000 0.83
0.50000 0.83
0.60000 0.83
0.70000 0.83
0.72000 0.83
0.80000 0.74
0.90000 0.66
1.00000 0.59
1.10000 0.54
1.20000 0.50
1.30000 0.46
1.40000 0.42
1.50000 0.40
1.60000 0.37
1.70000 0.35
1.80000 0.33
1.90000 0.31
2.00000 0.30
2.10000 0.28
2.20000 0.27
2.30000 0.26
2.40000 0.25
2.50000 0.24
2.60000 0.23
2.70000 0.22
2.80000 0.21
2.90000 0.21
3.00000 0.20
3.10000 0.19
3.20000 0.19
3.30000 0.18
3.40000 0.18
3.50000 0.17
3.60000 0.17
3.70000 0.17
3.80000 0.17
3.90000 0.17
4.00000 0.17
5.00000 0.17
Estado

Factor de escala

Acel
aly

1.00 4
0.20 3
0.60 4
0.40 4
0.20 4

i

sx=Sismo en X

=1.00
Factor de amortiguamiento = 5.00

1.00

2.00

3.00
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VALORES ESPECTRALES CALCULADOS

MODO W T alg
[RAD/SEG] [SEG] [M/Sec?]

1 5.84 1.07641 2.28
2 6.40 0.98216 2.49
3 7.46 0.84280 2.91
4 19.76 0.31798 3.40
5 21.18 0.29665 3.40
6 25.01 0.25122 3.40
7 38.24 0.16432 3.40
8 40.07 0.15679 3.40
9 48.04 0.13080 3.40
10 60.82 0.10331 3.40
Estado =sz=Sismo en Z
Factor de escala =1.00

Factor de amortiguamiento = 5.00

VALORES ESPECTRALES CALCULADOS

MODO W T alg
[RAD/SEG] [SEG] [M/Sec?]
1 5.84 1.07641 2.28
2 6.40 0.98216 2.49
3 7.46 0.84280 2.91
4 19.76 0.31798 3.40
5 21.18 0.29665 3.40
6 25.01 0.25122 3.40
7 38.24 0.16432 3.40
8 40.07 0.15679 3.40
9 48.04 0.13080 3.40
10 60.82 0.10331 3.40

MODOS DE VIBRAR

Desplazamientos normalizados a PHI*M*PHI=1

Modo de vibrar: 1

W =5.84 [RAD/SEG] PERIODO = 1.07641 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.02 0.00 0.00 0.00 0.00 -0.01
196 0.06 0.00 0.00 0.00 0.00 0.00
197 0.09 0.00 0.01 0.00 0.00 0.00
198 0.11 0.00 0.01 0.00 0.00 0.00
199 0.13 0.00 0.02 0.00 0.00 0.00
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Modo de vibrar: 2

W =640 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 0.98216 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.00 0.00 0.02 0.00 0.00 0.00
196 -0.01 0.00 0.06 0.00 0.00 0.00
197 -0.01 0.00 0.09 0.00 0.00 0.00
198 -0.02 0.00 0.11 0.00 0.00 0.00
199 -0.01 0.00 0.13 0.00 0.00 0.00
Modo de vibrar: 3
W =746 [RAD/SEG] PERIODO = 0.84280 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.00 0.00 0.01 0.00 0.00 0.00
196 0.01 0.00 0.02 0.00 0.01 0.00
197 0.02 0.00 0.03 0.00 0.01 0.00
198 0.02 0.00 0.03 0.00 0.01 0.00
199 -0.02 0.00 0.01 0.00 0.01 0.00
Modo de vibrar: 4
W =19.76 [RAD/SEG] PERIODO =0.31798 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 -0.07 0.00 -0.01 0.00 0.00 0.02
196 -0.10 0.00 -0.02 0.00 0.00 0.00
197 -0.05 0.00 -0.01 0.00 0.00 0.00
198 0.05 0.00 0.01 0.00 0.00 0.00
199 0.15 0.00 0.03 0.00 0.00 0.00
Modo de vibrar: 5
W =21.18 [RAD/SEG] PERIODO = 0.29665 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.02 -0.01 -0.07 0.00 0.00 -0.01
196 0.03 0.00 -0.10 0.00 0.00 0.00
197 0.01 0.00 -0.05 0.00 0.00 0.00
198 -0.02 0.00 0.05 0.00 0.00 0.00
199 -0.02 0.00 0.14 0.00 0.00 0.00
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Modo de vibrar: 6

W=25.01 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 0.25122 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.02 0.00 0.02 0.00 0.01 -0.01
196 0.03 0.00 0.03 0.00 0.01 0.00
197 0.01 0.00 0.01 0.00 0.01 0.00
198 -0.03 0.00 -0.03 0.00 -0.01 0.00
199 0.01 0.00 -0.02 0.00 -0.02 0.00
Modo de vibrar: 7
W =38.24 [RAD/SEG] PERIODO = 0.16432 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 0.09 0.00 0.02 0.00 0.00 -0.01
196 0.03 0.00 0.01 0.00 0.00 0.00
197 -0.08 0.00 -0.02 0.00 0.00 0.00
198 -0.03 0.00 -0.01 0.00 0.00 0.00
199 0.14 0.00 0.03 0.00 0.00 0.00
Modo de vibrar: 8
W =40.07 [RAD/SEG] PERIODO = 0.15679 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 -0.03 0.00 0.10 0.00 0.00 0.00
196 -0.01 0.00 0.03 0.00 0.00 0.00
197 0.03 0.00 -0.09 0.00 0.00 0.00
198 0.01 0.00 -0.03 0.00 0.00 0.00
199 -0.04 0.00 0.15 0.00 0.00 0.00
Modo de vibrar: 9
W =48.04 [RAD/SEG] PERIODO = 0.13080 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
195 -0.04 0.00 -0.03 0.00 -0.01 0.00
196 0.00 0.00 0.00 0.00 0.00 0.00
197 0.04 0.00 0.03 0.00 0.01 0.00
198 -0.02 0.00 -0.01 0.00 0.00 0.00
199 -0.01 0.00 -0.02 0.00 -0.02 0.00
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Modo de vibrar: 10

W =60.82 [RAD/SEG]

PERIODO = 0.10331 [SEG]

DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]

195 -0.09 0.00 -0.01 0.00 0.00 -0.01

196 0.07 0.00 0.01 0.00 0.00 0.00

197 0.02 0.00 0.00 0.00 0.00 0.00

198 -0.09 0.00 -0.01 0.00 0.00 0.00

199 0.12 0.00 0.01 0.00 0.00 0.00

REACCIONES BASALES

Estado : sx=Sismo en X

Corte [Ton] Momento [Ton*M]

Modo En X En Zz Mxx Mzz Myy
1 -249.56 -22.09 -170.85 1843.68 3594.42
2 -5.42 37.82 277.54 36.49 -338.31
3 -9.56 -15.96 -104.61 52.54 -225.77
4 -52.07 -8.45 34.53 -215.77 849.38
5 -2.89 12.18 -52.92 -11.83 -95.83
6 -3.57 -3.92 18.01 -12.73 -39.20
7 -17.52 -4.03 2.04 -10.57 320.36
8 -1.77 5.67 -3.21 -1.00 -37.00
9 -2.32 -1.75 1.26 -2.12 -11.08
10 -6.46 -0.47 1.89 -20.96 107.55
Comb. modal -261.23 33.16 234.49 1884.71 3510.59

Estado : sz=Sismoen Z

Corte [Ton] Momento [Ton*M]

Modo En X En Zz Mxx Mzz Myy
1 -22.22 -1.97 -15.21 164.15 320.03
2 37.88 -264.55 -1941.24 -255.22 2366.26
3 -15.86 -26.48 -173.59 87.18 -374.65
4 -8.43 -1.37 5.59 -34.93 137.52
5 12.18 -51.37 223.24 49.91 404.28
6 -3.95 -4.35 19.95 -14.10 -43.42
7 -4.02 -0.92 0.47 -2.43 73.54
8 5.67 -18.11 10.25 3.20 118.23
9 -1.76 -1.33 0.96 -1.61 -8.43
10 -0.47 -0.03 0.14 -1.52 7.81
Comb. modal 33.19 -280.96 -2020.24 -215.25 2529.81
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2.8.4 Andlisis sismico derivas

Nudo TX
Estado sx=Sismo en X
1 1.424
2 1.424
3 1.424
4 1.424
5 1.498
6 1.498
7 1.498
8 1.581
9 1.581
10 1.581
11 1.581
12 1.581
13 1.675
14 1.675
15 1.776
16 1.776
17 1.776
18 1.776
19 1.776
20 1.888
21 1.888
22 1.888
23 2.005
24 2.005
25 2.005
26 2.005
27 2.005
28 4.853
29 4.853
30 4.853
31 4.853
32 4.853
33 4.307
34 4.307
35 4.307
36 4.307
37 4.307
38 3.840
39 3.840
40 3.840
41 3.840
42 3.840
43 3.462
44 3.462

Traslaciones [cm]

TY

-0.001
0.003
0.001
-0.023
0.001
0.000
-0.001
0.020
-0.001
0.000
0.002
-0.018
0.001
0.000
0.023
-0.001
0.000
0.001
-0.029
0.001
0.000
-0.001
0.024
-0.002
-0.003
0.002
-0.023
0.040
-0.003
-0.004
0.004
-0.038
0.038
-0.001
0.000
0.002
-0.048
0.033
-0.001
0.000
0.003
-0.029
0.035
-0.002

77

TZ

-0.226
-0.183
0.264
0.399
0.350
-0.183
0.399
0.350
-0.226
-0.183
0.264
0.399
0.350
-0.183
0.350
-0.226
-0.183
0.264
0.399
0.350
-0.183
0.399
0.350
-0.226
-0.183
0.264
0.399
0.815
-0.524
-0.433
0.633
0.957
0.815
-0.524
-0.433
0.633
0.957
0.815
-0.524
-0.433
0.633
0.957
0.815
-0.524

Di X

1.424
1.424
1.424
1.424
1.498
1.498
1.498
1.581
1.581
1.581
1.581
1.581
1.675
1.675
1.776
1.776
1.776
1.776
1.776
1.888
1.888
1.888
2.005
2.005
2.005
2.005
2.005
2.848
2.848
2.848
2.848
2.848
2531
2531
2.531
2.531
2.531
2.259
2.259
2.259
2.259
2.259
2.037
2.037

0.01H

3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sx=Sismo en X
45 3.462
46 3.462
47 3.462
48 4574
49 4.065
50 3.640
51 4574
52 4.065
53 3.640
54 4574
55 3.640
62 7.462
63 7.462
64 7.462
65 7.462
66 7.462
67 6.615
68 6.615
69 6.615
70 6.615
71 6.615
72 5.886
73 5.886
74 5.886
75 5.886
76 5.886
77 5.290
78 5.290
79 5.290
80 5.290
81 5.290
82 7.029
83 6.238
84 5571
85 7.029
86 6.238
87 5571
88 7.029
89 5571
96 9.378
97 9.378
98 9.378
99 9.378
100 9.378
101 8.286
102 8.286

Traslaciones [cm]

TY

0.005
0.002
-0.038
0.002
0.002
0.002
0.000
0.000
0.000
-0.002
-0.002
0.050
-0.003
-0.005
0.004
-0.047
0.047
-0.002
0.000
0.002
-0.060
0.041
-0.002
0.000
0.004
-0.036
0.044
-0.002
0.006
0.003
-0.047
0.003
0.003
0.003
0.000
0.000
0.000
-0.003
-0.003
0.055
-0.003
-0.006
0.005
-0.051
0.051
-0.002
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TZ

-0.433
0.633
0.957
0.815
0.815
0.815
-0.433
-0.433
-0.433
0.957
0.957
1.227
-0.784
-0.659
0.981
1.483
1.227
-0.784
-0.659
0.981
1.483
1.227
-0.784
-0.659
0.981
1.483
1.227
-0.784
-0.659
0.981
1.483
1.227
1.227
1.227
-0.659
-0.659
-0.659
1.483
1.483
1.525
-0.965
-0.821
1.247
1.890
1.525
-0.965

Di X

2.037
2.037
2.037
2.686
2.391
2.142
2.686
2.391
2.142
2.686
2.142
2.610
2.610
2.610
2.610
2.610
2.308
2.308
2.308
2.308
2.308
2.046
2.046
2.046
2.046
2.046
1.829
1.829
1.829
1.829
1.829
2.455
2.173
1.932
2.455
2173
1.932
2.455
1.932
1.916
1.916
1.916
1.916
1.916
1671
1671

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sx=Sismo en X
103 8.286
104 8.286
105 8.286
106 7.341
107 7.341
108 7.341
109 7.341
110 7.341
111 6.561
112 6.561
113 6.561
114 6.561
115 6.561
116 8.820
117 7.798
118 6.930
119 8.820
120 7.798
121 6.930
122 8.820
123 6.930
130 1.424
135 10.526
136 9.882
137 9.262
138 8.695
139 8.162
140 7.681
141 7.246
142 10.526
143 9.262
144 8.162
145 7.246
146 10.526
147 9.882
148 9.262
149 8.695
150 8.162
151 7.681
152 7.246
153 10.526
154 9.262
155 8.162
156 7.246
157 10.526

Traslaciones [cm]

TY

0.000
0.002
-0.066
0.045
-0.002
0.000
0.004
-0.039
0.048
-0.002
0.007
0.003
-0.052
0.004
0.004
0.003
0.000
0.000
0.000
-0.004
-0.003
0.022
0.056
0.004
0.053
0.004
0.046
0.003
0.049
-0.003
-0.002
-0.002
-0.002
-0.006
0.000
0.000
0.000
0.000
0.000
0.007
0.005
0.002
0.004
0.003
-0.052
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TZ

-0.821
1.247
1.890
1.525

-0.965

-0.821
1.247
1.890
1.525

-0.965

-0.821
1.247
1.890
1.525
1.525
1.525

-0.821

-0.821

-0.821
1.890
1.890
0.350
1.700
1.700
1.700
1.700
1.700
1.700
1.700

-1.064

-1.064

-1.064

-1.064

-0.916

-0.916

-0.916

-0.916

-0.916

-0.916

-0.916
1.418
1.418
1.418
1.418
2.155

Di X

1671
1.671
1.671
1.454
1.454
1.454
1.454
1.454
1.270
1.270
1.270
1.270
1.270
1.791
1.560
1.358
1.791
1.560
1.358
1.791
1.358
1.424
1.148
1.061
0.976
0.897
0.821
0.751
0.685
1.148
0.976
0.821
0.685
1.148
1.061
0.976
0.897
0.821
0.751
0.685
1.148
0.976
0.821
0.685
1.148

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.600
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sx=Sismo en X
158 9.882
159 9.262
160 8.162
161 7.681
162 7.246

Nudo TX
Estado sz=Sismo en Z
1 -0.744
2 -0.744
3 -0.744
4 -0.744
5 -0.559
6 -0.559
7 -0.559
8 -0.379
9 -0.379
10 -0.379
11 -0.379
12 -0.379
13 -0.213
14 -0.213
15 0.150
16 0.150
17 0.150
18 0.150
19 0.150
20 -0.280
21 -0.280
22 -0.280
23 -0.464
24 -0.464
25 -0.464
26 -0.464
27 -0.464
28 -1.122
29 -1.122
30 -1.122
31 -1.122
32 -1.122
33 0.357
34 0.357

Traslaciones [cm]

TY

-0.004
-0.068
-0.040
-0.003
-0.053

TY

-0.007
-0.025
-0.009
-0.023
0.001
0.001
0.001
-0.004
0.001
0.001
0.006
0.032
0.000
0.000
0.002
0.000
0.001
-0.005
-0.025
-0.001
-0.001
0.000
0.022
0.006
0.022
0.008
0.023
0.036
0.010
0.036
0.014
0.038
0.004
0.001
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TZ

2.155
2.155
2.155
2.155
2.155

TZ

1.472
1.570
1.690
1.828
1.400
1.570
1.828
1.400
1.472
1.570
1.690
1.828
1.400
1.570
1.400
1.472
1.570
1.690
1.828
1.400
1.570
1.828
1.400
1.472
1.570
1.690
1.828
3.275
3.465
3.718
4.023
4.368
3.275
3.465

Di X

1.061
0.976
0.821
0.751
0.685

Di z

1.472
1.570
1.690
1.828
1.400
1.570
1.828
1.400
1.472
1.570
1.690
1.828
1.400
1.570
1.400
1.472
1.570
1.690
1.828
1.400
1.570
1.828
1.400
1.472
1.570
1.690
1.828
1.875
1.993
2.148
2.332
2.540
1.875
1.993

0.01H

3.200
3.200
3.200
3.200
3.200

0.01H

3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.600
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sz=Sismo en Z
35 0.357
36 0.357
37 0.357
38 -0.915
39 -0.915
40 -0.915
41 -0.915
42 -0.915
43 -1.800
44 -1.800
45 -1.800
46 -1.800
47 -1.800
48 -0.675
49 -0.512
50 -1.352
51 -0.675
52 -0.512
53 -1.352
54 -0.675
55 -1.352
62 -1.747
63 -1.747
64 -1.747
65 -1.747
66 -1.747
67 0.545
68 0.545
69 0.545
70 0.545
71 0.545
72 -1.396
73 -1.396
74 -1.396
75 -1.396
76 -1.396
77 -2.767
78 -2.767
79 -2.767
80 -2.767
81 -2.767
82 -1.051
83 -0.772
84 -2.073
85 -1.051
86 -0.772

Traslaciones [cm]

TY

0.002
-0.010
-0.043
-0.007
0.001
0.002
0.010
0.054
-0.044
-0.011
-0.040
-0.014
-0.038
-0.001
0.000
0.001
-0.001
0.000
0.001
0.000
0.001
0.045
0.012
0.045
0.017
0.047
0.005
0.001
0.003
-0.013
-0.054
-0.009
0.001
0.002
0.013
0.068
-0.055
-0.013
-0.050
-0.017
-0.047
-0.001
0.000
0.001
-0.001
0.000
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TZ

3.718
4.023
4.368
3.275
3.465
3.718
4.023
4.368
3.275
3.465
3.718
4.023
4.368
3.275
3.275
3.275
3.718
3.718
3.718
4.368
4.368
4.927
5.242
5.654
6.144
6.695
4.927
5.242
5.654
6.144
6.695
4.927
5.242
5.654
6.144
6.695
4.927
5.242
5.654
6.144
6.695
4.927
4.927
4.927
5.654
5.654

Di Z

2.148
2.332
2.540
1.875
1.993
2.148
2.332
2.540
1.875
1.993
2.148
2.332
2.540
1.875
1.875
1.875
2.148
2.148
2.148
2.540
2.540
1.652
1777
1.936
2.122
2.327
1.652
1777
1.936
2.122
2.327
1.652
1777
1.936
2.122
2.327
1.652
1777
1.936
2122
2.327
1.652
1.652
1.652
1.936
1.936

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sz=Sismo en Z
87 -2.073
88 -1.051
89 -2.073
96 -2.226
97 -2.226
98 -2.226
99 -2.226
100 -2.226
101 0.688
102 0.688
103 0.688
104 0.688
105 0.688
106 -1.729
107 -1.729
108 -1.729
109 -1.729
110 -1.729
111 -3.456
112 -3.456
113 -3.456
114 -3.456
115 -3.456
116 -1.345
117 -0.946
118 -2.581
119 -1.345
120 -0.946
121 -2.581
122 -1.345
123 -2.581
130 -0.744
135 -2.529
136 -1.537
137 0.779
138 -1.032
139 -1.905
140 -2.860
141 -3.841
142 -2.529
143 0.779
144 -1.905
145 -3.841
146 -2.529
147 -1.537
148 0.779

Traslaciones [cm]

TY

0.002
-0.001
0.001
0.049
0.013
0.049
0.019
0.051
0.005
0.001
0.003
-0.015
-0.060
-0.010
0.001
0.002
0.014
0.074
-0.060
-0.014
-0.054
-0.019
-0.051
-0.001
0.000
0.001
-0.001
0.000
0.002
-0.001
0.001
-0.027
0.050
-0.001
0.005
0.000
-0.010
0.001
-0.062
0.013
0.001
0.001
-0.014
0.050
-0.002
0.003
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TZ

5.654
6.695
6.695
6.061
6.481
7.023
7.660
8.371
6.061
6.481
7.023
7.660
8.371
6.061
6.481
7.023
7.660
8.371
6.061
6.481
7.023
7.660
8.371
6.061
6.061
6.061
7.023
7.023
7.023
8.371
8.371
1.400
6.670
6.670
6.670
6.670
6.670
6.670
6.670
7.164
7.164
7.164
7.164
7.793
7.793
7.793

Di Z

1.936
2.327
2.327
1.135
1.239
1.368
1.515
1.676
1.135
1.239
1.368
1.515
1.676
1.135
1.239
1.368
1.515
1.676
1.135
1.239
1.368
1.515
1.676
1.135
1.135
1.135
1.368
1.368
1.368
1.676
1.676
1.400
0.608
0.608
0.608
0.608
0.608
0.608
0.608
0.683
0.683
0.683
0.683
0.770
0.770
0.770

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.600
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sz=Sismo en Z
149 -1.032
150 -1.905
151 -2.860
152 -3.841
153 -2.529
154 0.779
155 -1.905
156 -3.841
157 -2.529
158 -1.537
159 0.779
160 -1.905
161 -2.860
162 -3.841

Traslaciones [cm]

TY

0.000
0.002
0.002
-0.056
0.020
-0.015
0.014
-0.019
0.053
-0.001
-0.062
0.076
0.001
-0.053

83

TZ

7.793
7.793
7.793
7.793
8.527
8.527
8.527
8.527
9.341
9.341
9.341
9.341
9.341
9.341

Diz

0.770
0.770
0.770
0.770
0.867
0.867
0.867
0.867
0.971
0.971
0.971
0.971
0.971
0.971

0.01 H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



2.8.5 Disefio de elementos de hormigdn armado

VIGAS

VIGA A.izq Acent A.der P.lizq P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] [M] [cm2] 1ZQ. CENT. DER. [Ton*M] T[Ton*M]
1 RCBEAM 30x50

SUP: 12.55 0.00 11.85 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 16.52 10.68
INF: 0.00 10.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.48 0.04
2 RCBEAM 30x50

SUP: 11.46 0.00 11.62 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.28 10.24
INF: 0.00 9.57 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.21 0.03
3 RCBEAM 30x50

SUP: 11.61 0.00 11.40 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.27 10.24
INF: 0.00 9.56 0.00 0.00 0.00 #3: 30.50 30.50 30.50 u -18.20 0.04
4 RCBEAM 30x50

SUP: 11.82 0.00 12.64 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 16.48 10.75
INF: 0.00 10.40 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.61 0.04
5 RCBEAM 30x50

SUP: 11.98 0.00 11.05 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 15.36 10.34
INF: 0.00 9.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.71 0.02
6 RCBEAM 30x50

SUP: 10.58 0.00 10.98 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.23 9.80
INF: 0.00 8.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.31 0.02
7 RCBEAM 30x50

SUP: 10.85 0.00 10.51 2.02 2.02 0.00 #2: 25.20 25.20 25.20 u 14.15 9.73
INF: 0.00 8.80 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.13 0.03
8 RCBEAM 30x50

SUP: 10.85 0.00 11.75 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 15.07 10.19
INF: 0.00 9.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.38 0.03
9 RCBEAM 30x50

SUP: 11.85 0.00 10.91 2.06 1.98 0.00 #2: 25.20 25.20 25.20 u 15.15 10.25
INF: 0.00 9.48 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.52 0.02

8



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
10  RCBEAM 30x50
SUP: 10.57 0.00 10.90 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.22 9.77
INF: 0.00 8.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.20 0.01
11  RCBEAM 30x50
SUP: 10.86 0.00 10.61 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.18 9.74
INF: 0.00 8.82 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.14 0.03
12 RCBEAM 30x50
SUP: 10.95 0.00 11.71 1.98 2.06 0.00 #2: 25.20 25.20 25.20 u 15.22 10.16
INF: 0.00 9.52 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.33 0.03
13 RCBEAM 30x50
SUP: 11.97 0.00 11.25 2.06 1.98 0.00 #2: 25.20 25.20 25.20 u 15.64 10.33
INF: 0.00 9.81 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.69 0.04
14  RCBEAM 30x50
SUP: 10.94 0.00 11.05 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.48 9.86
INF: 0.00 9.02 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.41 0.03
15  RCBEAM 30x50
SUP: 11.08 0.00 10.86 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.49 9.88
INF: 0.00 9.03 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.44 0.04
16  RCBEAM 30x50
SUP: 11.32 0.00 11.96 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 15.75 10.30
INF: 0.00 9.89 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.67 0.03
17 RCBEAM 30x50
SUP: 11.02 0.00 10.84 1.90 1.82 0.00 #2: 25.20 25.20 25.20 U 12.94 12.02
INF: 0.00 7.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.36 0.03
18  RCBEAM 30x50
SUP: 10.34 0.00 10.26 1.86 1.86 0.00 #2: 25.20 25.20 25.20 U 11.45 11.45
INF: 0.00 7.00 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.40 0.04
19  RCBEAM 30x50
SUP: 10.49 0.00 10.62 1.79 1.79 0.00 #2: 25.20 25.20 25.20 U 12.22 11.86
INF: 0.00 751 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.79 0.03
20  RCBEAM 30x50
SUP: 10.47 0.00 10.39 1.79 1.79 0.00 #2: 25.20 25.20 25.20 u 12.01 11.75
INF: 0.00 7.37 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.58 0.03

S8



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
21 RCBEAM 30x50
SUP: 10.53 0.00 10.65 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 12.50 12.02
INF: 0.00 7.69 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.84 0.03
22 RCBEAM 30x50
SUP: 10.86 0.00 11.21 1.72 1.83 0.00 #2: 25.20 25.20 25.20 U 13.67 12.42
INF: 0.00 8.47 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.63 0.03
23 RCBEAM 30x50
SUP: 21.32 0.00 22,51 2.30 2.30 0.00 #2: 7.41 25.20 7.15 u 15.83 23.56
INF: 0.00 9.95 0.00 0.63 0.79 #3: 16.70 30.50 16.10 U -31.63 0.02
24 RCBEAM 30x50
SUP: 20.73 0.00 20.60 2.29 2.29 0.00 #2: 7.75 25.20 7.77 U 14.20 22.44
INF: 0.00 8.83 0.00 0.69 0.69 #3: 17.40 30.50 17.50 U -29.67 6.54E-03
25  RCBEAM 30x50
SUP: 20.58 0.00 1951 2.24 2.24 0.00 #2: 7.88 25.20 8.21 U 14.03 22.21
INF: 0.00 8.71 0.00 0.60 0.45 #3: 17.70 30.50 18.50 U -29.51 0.01
26 RCBEAM 30x50
SUP: 13.52 0.00 13.60 1.78 1.70 0.00 #2: 14.40 25.20 13.60 U 12.58 16.66
INF: 0.00 7.74 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.91 0.05
27  RCBEAM 30x50
SUP: 13.07 0.00 12.91 1.74 1.74 0.00 #2: 14.80 25.20 15.10 U 10.97 16.04
INF: 0.00 6.69 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.19 0.05
28  RCBEAM 30x50
SUP: 12.85 0.00 13.24 1.71 1.71 0.00 #2: 14.80 25.20 14.20 U 11.85 16.33
INF: 0.00 7.26 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.42 0.05
29 RCBEAM 30x50
SUP: 13.12 0.00 12.89 1.71 1.71 0.00 #2: 14.40 25.20 14.70 U 11.72 16.25
INF: 0.00 7.18 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.27 0.05
30 RCBEAM 30x50
SUP: 12.89 0.00 13.14 1.68 1.68 0.00 #2: 14.50 25.20 14.10 U 12.14 16.38
INF: 0.00 7.45 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.29 0.05
31  RCBEAM 30x50
SUP: 13.50 0.00 13.72 1.64 1.72 0.00 #2: 13.10 25.20 13.60 u 13.64 16.93
INF: 0.00 8.46 0.00 0.00 0.00 #3: 29.60 30.50 30.50 U -21.06 0.05

98



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
32  RCBEAM 30x50
SUP: 22.03 0.00 22.93 2.38 2.38 0.00 #2: 7.39 25.20 7.17 U 15.91 2351
INF: 0.00 10.00 0.00 0.55 0.71 #3: 16.60 30.50 16.10 U -32.07 0.01
33 RCBEAM 30x50
SUP: 14.64 0.00 11.03 2.06 2.29 0.00 #2: 8.15 25.20 25.20 U 8.31 21.77
INF: 0.00 4.99 0.00 0.76 0.91 #3: 18.30 30.50 30.50 U -22.28 5.77E-03
34  RCBEAM 30x50
SUP: 20.75 0.00 20.35 231 231 0.00 #2: 7.96 25.20 8.13 U 14.19 22.09
INF: 0.00 8.83 0.00 0.45 0.37 #3: 17.90 30.50 18.30 U -29.70 0.01
35  RCBEAM 30x50
SUP: 12.99 0.00 12.74 1.90 1.82 0.00 #2: 25.10 25.20 23.70 U 15.79 13.40
INF: 0.00 9.92 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.08 0.03
36  RCBEAM 30x50
SUP: 11.79 0.00 13.31 1.90 1.94 0.00 #2: 25.20 25.20 24.40 U 14.43 13.28
INF: 0.00 8.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.51 0.03
37  RCBEAM 30x50
SUP: 11.64 0.00 10.29 2.06 221 0.00 #2: 13.10 25.20 25.20 U 8.57 16.95
INF: 0.00 5.16 0.00 0.69 0.76 #3: 29.50 30.50 30.50 U -18.23 6.53E-03
38 RCBEAM 30x50
SUP: 13.45 0.00 12.27 1.83 1.79 0.00 #2: 21.60 25.20 25.20 U 15.33 13.83
INF: 0.00 9.60 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.71 0.03
39 RCBEAM 30x50
SUP: 12.81 0.00 13.44 1.75 1.83 0.00 #2: 21.20 25.20 21.40 U 16.64 13.92
INF: 0.00 10.51 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.69 0.03
40  RCBEAM 30x50
SUP: 13.51 0.00 12.61 2.06 2.02 0.00 #2: 25.20 25.20 25.20 U 17.43 11.33
INF: 0.00 11.07 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.79 0.04
41 RCBEAM 30x50
SUP: 12.48 0.00 12.68 2.02 2.06 0.00 #2: 25.20 25.20 25.20 U 16.76 10.94
INF: 0.00 10.60 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.67 0.02
42 RCBEAM 30x50
SUP: 12.76 0.00 12.32 2.06 2.02 0.00 #2: 25.20 25.20 25.20 U 16.83 11.00
INF: 0.00 10.64 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.77 0.03

/8



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
43  RCBEAM 30x50
SUP: 12.60 0.00 13.67 2.02 2.06 0.00 #2: 25.20 25.20 25.20 U 17.41 11.43
INF: 0.00 11.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.00 0.03
44 RCBEAM 30x50
SUP: 13.03 0.00 11.70 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 16.48 11.04
INF: 0.00 10.40 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.14 0.02
45  RCBEAM 30x50
SUP: 11.59 0.00 12.12 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.90 10.58
INF: 0.00 9.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.89 0.01
46  RCBEAM 30x50
SUP: 12.19 0.00 11.46 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 16.01 10.64
INF: 0.00 10.07 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.00 0.04
47  RCBEAM 30x50
SUP: 1151 0.00 12.71 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 16.04 10.81
INF: 0.00 10.09 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.70 0.01
48  RCBEAM 30x50
SUP: 12.90 0.00 11.57 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 16.30 10.95
INF: 0.00 10.27 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.96 0.02
49  RCBEAM 30x50
SUP: 11.45 0.00 12.00 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.73 10.50
INF: 0.00 9.88 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.73 0.01
50  RCBEAM 30x50
SUP: 11.96 0.00 11.41 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.72 10.49
INF: 0.00 9.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.67 0.04
51  RCBEAM 30x50
SUP: 11.66 0.00 12.64 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 16.02 10.77
INF: 0.00 10.08 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.61 6.77E-03
52  RCBEAM 30x50
SUP: 12.94 0.00 12.02 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 16.59 10.98
INF: 0.00 10.48 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.02 0.03
53  RCBEAM 30x50
SUP: 11.93 0.00 12.13 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 16.00 10.58
INF: 0.00 10.07 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.91 0.02

88



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
54  RCBEAM 30x50
SUP: 12.14 0.00 11.82 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 15.99 10.59
INF: 0.00 10.06 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.92 0.03
55  RCBEAM 30x50
SUP: 12.13 0.00 12.92 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 16.74 10.96
INF: 0.00 10.58 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.99 0.02
56  RCBEAM 30x50
SUP: 11.24 0.00 11.04 1.90 1.82 0.00 #2: 25.20 25.20 25.20 u 13.06 12.11
INF: 0.00 8.07 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.68 0.02
57  RCBEAM 30x50
SUP: 10.81 0.00 10.65 1.86 1.86 0.00 #2: 25.20 25.20 25.20 U 12.11 11.79
INF: 0.00 7.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.07 0.03
58  RCBEAM 30x50
SUP: 10.89 0.00 11.09 1.79 1.79 0.00 #2: 25.20 25.20 25.20 U 12.89 12.21
INF: 0.00 7.95 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.46 0.03
59  RCBEAM 30x50
SUP: 10.95 0.00 10.78 1.79 1.79 0.00 #2: 25.20 25.20 25.20 U 12.69 12.11
INF: 0.00 7.82 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.27 0.03
60 RCBEAM 30x50
SUP: 10.97 0.00 11.17 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 13.21 12.41
INF: 0.00 8.17 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.57 0.03
61  RCBEAM 30x50
SUP: 11.13 0.00 11.47 1.72 1.79 0.00 #2: 25.20 25.20 25.20 U 13.90 12.57
INF: 0.00 8.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.99 0.03
62 RCBEAM 30x50
SUP: 21.77 0.00 22.47 2.30 2.30 0.00 #2: 7.36 25.20 7.20 U 15.70 23.46
INF: 0.00 9.86 0.00 0.71 0.79 #3: 16.60 30.50 16.20 U -31.58 0.01
63  RCBEAM 30x50
SUP: 20.89 0.00 20.80 229 2.29 0.00 #2: 7.75 25.20 7.77 U 14.22 22.44
INF: 0.00 8.85 0.00 0.69 0.61 #3: 17.40 30.50 17.50 U -29.86 0.01
64  RCBEAM 30x50
SUP: 20.54 0.00 19.92 231 2.24 0.00 #2: 7.94 25.20 8.14 u 13.92 22.11
INF: 0.00 8.64 0.00 0.60 0.45 #3: 17.90 30.50 18.30 U -29.47 0.01

68



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
65  RCBEAM 30x50
SUP: 14.08 0.00 14.01 1.82 1.74 0.00 #2: 13.70 25.20 13.20 U 12.99 16.87
INF: 0.00 8.02 0.00 0.00 0.00 #3: 30.50 30.50 29.80 U -21.54 0.04
66 RCBEAM 30x50
SUP: 13.81 0.00 13.45 1.78 1.78 0.00 #2: 13.80 25.20 14.30 U 11.96 16.54
INF: 0.00 7.34 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.19 0.04
67  RCBEAM 30x50
SUP: 13.11 0.00 13.36 1.75 1.75 0.00 #2: 14.80 25.20 16.70 U 13.09 16.06
INF: 0.00 8.09 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.58 0.04
68  RCBEAM 30x50
SUP: 13.25 0.00 13.17 1.75 1.75 0.00 #2: 16.90 25.20 14.60 U 12.98 16.12
INF: 0.00 8.01 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.44 0.04
69  RCBEAM 30x50
SUP: 13.48 0.00 13.92 1.68 1.72 0.00 #2: 13.70 25.20 13.10 U 13.18 16.94
INF: 0.00 8.14 0.00 0.00 0.00 #3: 30.50 30.50 29.50 U -21.33 0.04
70  RCBEAM 30x50
SUP: 13.98 0.00 14.26 1.68 1.72 0.00 #2: 12.70 24.50 13.00 U 14.14 17.21
INF: 0.00 8.79 0.00 0.00 0.00 #3: 28.50 30.50 29.20 U -21.78 0.04
71  RCBEAM 30x50
SUP: 22.90 0.00 23.58 2.38 2.38 0.00 #2: 7.34 25.20 7.22 U 15.78 23.41
INF: 0.00 9.91 0.00 0.55 0.63 #3: 16.50 30.50 16.30 U -32.76 0.01
72 RCBEAM 30x50
SUP: 21.70 0.00 21.03 2.39 231 0.00 #2: 7.97 25.20 8.12 U 13.99 22.07
INF: 0.00 8.69 0.00 0.37 0.30 #3: 17.90 30.50 18.30 U -30.75 0.01
73 RCBEAM 30x50
SUP: 13.69 0.00 13.44 1.94 1.86 0.00 #2: 22.50 25.20 21.60 U 16.58 13.82
INF: 0.00 10.47 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.03 0.02
74  RCBEAM 30x50
SUP: 13.40 0.00 13.69 1.86 1.94 0.00 #2: 21.60 25.20 22.80 U 16.74 13.84
INF: 0.00 10.58 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.02 0.03
75  RCBEAM 30x50
SUP: 14.14 0.00 13.93 1.83 1.75 0.00 #2: 19.50 25.20 18.30 U 18.02 14.71
INF: 0.00 11.49 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.62 0.03

06



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
76  RCBEAM 30x50
SUP: 13.53 0.00 14.04 1.75 1.83 0.00 #2: 19.40 25.20 19.60 U 17.42 14.37
INF: 0.00 11.06 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.49 0.03
77  RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[I« 0.12 5.21
INF: 0.00 2.42 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[J< -4.17 0.65
78  RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[I< 0.15 5.21
INF: 0.00 245 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[l< -4.17 0.65
79  RCBEAM 30x50
SUP: 0.00 14.51 0.00 0.00 0.00 1.75 #2: 5.90 6.96 10.00 >[< 0.11 16.26
INF: 0.00 2.42 0.00 0.00 0.00 #3: 13.30 15.70 22.50 >[I« -20.31 1.77
80  RCBEAM 30x50
SUP: 0.00 14.51 0.00 0.00 0.00 1.75 #2: 10.00 7.07 5.90 >[< 0.09 16.26
INF: 0.00 2.33 0.00 0.00 0.00 #3: 22.50 15.90 13.30 >[l< -20.31 1.77
81  RCBEAM 25x25
SUP: 0.00 7.59 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.64 1.74
INF: 0.00 1.09 0.00 0.00 3.28 #3: 30.50 30.50 30.50 U -5.00 0.03
82  RCBEAM 25x25
SUP: 0.00 11.45 0.00 0.00 0.00 0.00 #2: 25.00 30.30 30.30 >[l< 0.01 3.34
INF: 0.00 1.45 0.00 0.00 0.00 #3: 25.00 30.50 30.50 >[|< -6.77 0.17
83  RCBEAM 25x25
SUP: 0.28 0.00 0.29 0.12 0.12 0.00 #2: 30.30 30.30 30.30 U 2.67 2.88
INF: 0.00 3.66 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.17 0.01
84  RCBEAM 25x25
SUP: 0.00 11.45 0.00 0.00 0.00 0.00 #2: 30.30 30.30 25.00 >[l< 7.90E-03 3.34
INF: 0.00 144 0.00 0.00 0.00 #3: 30.50 30.50 25.00 >[< -6.78 0.17
85  RCBEAM 25x25
SUP: 0.00 7.59 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.64 1.74
INF: 0.00 1.09 0.00 3.28 0.00 #3: 30.50 30.50 30.50 U -5.00 0.03
86  RCBEAM 30x50
SUP: 10.88 0.00 9.90 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 13.61 9.64
INF: 0.00 8.44 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.16 0.03

T6



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
87  RCBEAM 30x50
SUP: 9.96 0.00 10.24 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 13.25 9.32
INF: 0.00 8.20 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.25 0.02
88 RCBEAM 30x50
SUP: 10.34 0.00 9.75 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 13.36 9.40
INF: 0.00 8.27 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.39 0.03
89  RCBEAM 30x50
SUP: 9.91 0.00 11.00 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 13.79 9.73
INF: 0.00 8.56 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.33 0.03
90  RCBEAM 30x50
SUP: 10.63 0.00 9.14 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 13.11 9.48
INF: 0.00 8.10 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.80 0.02
91  RCBEAM 30x50
SUP: 9.20 0.00 9.88 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.61 9.08
INF: 0.00 7.77 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.73  8.80E-03
92  RCBEAM 30x50
SUP: 9.94 0.00 9.07 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.74 9.13
INF: 0.00 7.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.82 0.04
93 RCBEAM 30x50
SUP: 9.00 0.00 10.33 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 12.75 9.28
INF: 0.00 7.86 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.38 0.01
94  RCBEAM 30x50
SUP: 10.51 0.00 9.06 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 12.96 9.41
INF: 0.00 8.00 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.64 0.02
95  RCBEAM 30x50
SUP: 9.08 0.00 9.79 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.50 9.02
INF: 0.00 7.69 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.60 9.47E-03
96  RCBEAM 30x50
SUP: 9.73 0.00 9.08 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.45 8.98
INF: 0.00 7.66 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.51 0.03
97  RCBEAM 30x50
SUP: 9.14 0.00 10.25 1.98 2.06 0.00 #2: 25.20 25.20 25.20 u 12.66 9.21
INF: 0.00 7.80 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.27 0.01

Z6



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
98 RCBEAM 30x50
SUP: 10.42 0.00 9.47 2.06 1.98 0.00 #2: 25.20 25.20 25.20 U 12.98 9.34
INF: 0.00 8.01 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.52 0.03
99 RCBEAM 30x50
SUP: 9.53 0.00 9.83 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.67 9.04
INF: 0.00 7.81 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.66 0.02
100 RCBEAM 30x50
SUP: 9.82 0.00 9.41 2.02 2.02 0.00 #2: 25.20 25.20 25.20 u 12.63 9.04
INF: 0.00 7.78 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.64 0.03
101 RCBEAM 30x50
SUP: 9.58 0.00 10.43 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 13.03 9.34
INF: 0.00 8.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.52 0.02
102 RCBEAM 30x50
SUP: 9.00 0.00 8.81 1.86 1.78 0.00 #2: 25.20 25.20 25.20 U 9.74 10.47
INF: 0.00 5.90 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.45 0.02
103 RCBEAM 30x50
SUP: 8.87 0.00 8.64 1.82 1.82 0.00 #2: 25.20 25.20 25.20 U 9.22 10.36
INF: 0.00 5.57 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.25 0.03
104 RCBEAM 30x50
SUP: 8.67 0.00 8.90 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 9.66 10.55
INF: 0.00 5.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.30 0.02
105 RCBEAM 30x50
SUP: 8.94 0.00 8.69 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 9.71 10.58
INF: 0.00 5.88 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.36 0.03
106 RCBEAM 30x50
SUP: 8.72 0.00 8.95 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 9.94 10.69
INF: 0.00 6.03 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.37 0.02
107 RCBEAM 30x50
SUP: 8.91 0.00 9.11 1.72 1.79 0.00 #2: 25.20 25.20 25.20 U 10.48 10.81
INF: 0.00 6.38 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.61 0.02
108 RCBEAM 30x50
SUP: 20.95 0.00 21.90 222 222 0.00 #2: 7.35 25.20 7.21 u 15.69 23.43
INF: 0.00 9.85 0.00 0.87 0.95 #3: 16.50 30.50 16.20 U -30.97 0.01

€6



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
109 RCBEAM 30x50
SUP: 19.75 0.00 19.62 221 221 0.00 #2: 7.75 25.20 7.77 U 14.22 22.44
INF: 0.00 8.85 0.00 0.84 0.84 #3: 17.40 30.50 17.50 U -28.56 0.01
110 RCBEAM 30x50
SUP: 18.96 0.00 18.42 2.16 2.16 0.00 #2: 7.95 25.20 8.13 U 13.91 22.09
INF: 0.00 8.64 0.00 0.82 0.67 #3: 17.90 30.50 18.30 U -27.64 0.01
111 RCBEAM 30x50
SUP: 11.58 0.00 11.58 1.74 1.70 0.00 #2: 17.60 25.20 16.90 U 9.55 15.18
INF: 0.00 5.78 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.15 0.03
112 RCBEAM 30x50
SUP: 11.60 0.00 11.09 1.70 1.70 0.00 #2: 17.30 25.20 18.40 U 8.87 15.02
INF: 0.00 5.34 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.17 0.04
113 RCBEAM 30x50
SUP: 10.70 0.00 11.08 1.68 171 0.00 #2: 19.70 25.20 22.70 U 9.86 14.30
INF: 0.00 5.97 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.45 0.04
114 RCBEAM 30x50
SUP: 11.01 0.00 10.75 171 1.68 0.00 #2: 22.90 25.20 19.50 U 9.79 14.35
INF: 0.00 5.93 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.35 0.04
115 RCBEAM 30x50
SUP: 11.07 0.00 11.53 1.64 1.64 0.00 #2: 17.90 25.20 16.80 U 9.86 15.20
INF: 0.00 5.97 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.08 0.04
116 RCBEAM 30x50
SUP: 11.46 0.00 11.60 1.60 1.68 0.00 #2: 16.40 25.20 17.00 U 10.52 15.34
INF: 0.00 6.40 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.18 0.04
117 RCBEAM 30x50
SUP: 21.10 0.00 21.66 2.22 2.30 0.00 #2: 7.33 25.20 7.23 U 15.82 23.40
INF: 0.00 9.94 0.00 0.79 0.87 #3: 16.50 30.50 16.30 U -30.70 0.01
118 RCBEAM 30x50
SUP: 19.76 0.00 19.30 2.24 2.24 0.00 #2: 7.98 25.20 8.10 U 13.99 22.05
INF: 0.00 8.69 0.00 0.60 0.60 #3: 18.00 30.50 18.20 U -28.57 0.01
119 RCBEAM 30x50
SUP: 11.08 0.00 10.88 1.90 1.82 0.00 #2: 25.20 25.20 25.20 U 12.90 12.01
INF: 0.00 7.96 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.44 0.02

6



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
120 RCBEAM 30x50
SUP: 10.75 0.00 10.96 1.82 1.90 0.00 #2: 25.20 25.20 25.20 U 12.56 11.88
INF: 0.00 7.74 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.28 0.03
121  RCBEAM 30x50
SUP: 11.34 0.00 11.04 1.83 1.75 0.00 #2: 25.20 25.20 25.20 U 13.63 12.46
INF: 0.00 8.45 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.81 0.02
122 RCBEAM 30x50
SUP: 10.89 0.00 11.25 1.72 1.79 0.00 #2: 25.20 25.20 25.20 u 13.59 12.40
INF: 0.00 8.42 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.69 0.02
123 RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[l< 0.12 5.21
INF: 0.00 2.42 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[I« -4.17 0.59
124 RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[< 0.15 5.21
INF: 0.00 2.44 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[l< -4.17 0.59
125 RCBEAM 30x50
SUP: 0.00 1451 0.00 0.00 0.00 1.75 #2: 5.90 6.96 10.00 >[J< 0.09 16.26
INF: 0.00 2.40 0.00 0.00 0.00 #3: 13.30 15.70 22.50 >[l< -20.32 1.78
126  RCBEAM 30x50
SUP: 0.00 1451 0.00 0.00 0.00 1.75 #2: 10.00 7.07 5.90 >[l< 0.06 16.26
INF: 0.00 2.33 0.00 0.00 0.00 #3: 22.50 15.90 13.30 >[< -20.32 1.77
127 RCBEAM 25x25
SUP: 0.00 7.59 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.58 1.74
INF: 0.00 0.99 0.00 0.00 3.33 #3: 30.50 30.50 30.50 U -5.00 0.03
128 RCBEAM 25x25
SUP: 0.00 11.45 0.00 0.00 0.00 0.00 #2: 25.00 30.30 30.30 >[l< 0.01 3.34
INF: 0.00 144 0.00 0.00 0.00 #3: 25.00 30.50 30.50 >[< -6.78 0.14
129 RCBEAM 25x25
SUP: 0.24 0.00 0.25 0.12 0.12 0.00 #2: 30.30 30.30 30.30 U 2.67 2.88
INF: 0.00 3.66 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.15 0.01
130 RCBEAM 25x25
SUP: 0.00 11.45 0.00 0.00 0.00 0.00 #2: 30.30 30.30 25.00 >[|< 6.74E-03 3.34
INF: 0.00 1.44 0.00 0.00 0.00 #3: 30.50 30.50 25.00 >[l< -6.78 0.15

S6



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
131 RCBEAM 25x25
SUP: 0.00 7.59 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.58 1.74
INF: 0.00 0.99 0.00 3.33 0.00 #3: 30.50 30.50 30.50 U -5.00 0.03
132 RCBEAM 30x50
SUP: 7.18 0.00 6.27 2.02 1.94 0.00 #2: 25.20 25.20 25.20 U 8.27 7.11
INF: 0.00 4.97 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.73 0.04
133 RCBEAM 30x50
SUP: 6.58 0.00 6.72 1.98 1.98 0.00 #2: 25.20 25.20 25.20 U 8.09 6.87
INF: 0.00 4.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.02 0.04
134 RCBEAM 30x50
SUP: 7.15 0.00 6.25 1.98 1.98 0.00 #2: 25.20 25.20 25.20 U 8.40 7.14
INF: 0.00 5.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.67 0.03
135 RCBEAM 30x50
SUP: 6.19 0.00 7.52 1.94 2.02 0.00 #2: 25.20 25.20 25.20 U 8.60 7.33
INF: 0.00 5.17 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.24 0.03
136 RCBEAM 30x50
SUP: 7.19 0.00 5.74 1.98 1.89 0.00 #2: 25.20 25.20 25.20 U 8.12 7.12
INF: 0.00 4.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.73  9.99E-03
137 RCBEAM 30x50
SUP: 6.03 0.00 6.61 1.94 1.94 0.00 #2: 25.20 25.20 25.20 U 7.76 6.78
INF: 0.00 4.65 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.85 5.15E-03
138 RCBEAM 30x50
SUP: 6.96 0.00 5.78 1.98 1.94 0.00 #2: 25.20 25.20 25.20 U 8.08 7.01
INF: 0.00 4.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.38 0.02
139 RCBEAM 30x50
SUP: 5.60 0.00 7.17 1.89 2.02 0.00 #2: 25.20 25.20 25.20 U 7.94 7.07
INF: 0.00 4.76 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.70  8.36E-03
140 RCBEAM 30x50
SUP: 7.12 0.00 5.69 1.98 1.89 0.00 #2: 25.20 25.20 25.20 U 8.04 7.08
INF: 0.00 4.82 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.63  7.79E-03
141 RCBEAM 30x50
SUP: 5.90 0.00 6.71 1.94 1.98 0.00 #2: 25.20 25.20 25.20 U 7.76 6.83
INF: 0.00 4.65 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.99  3.10E-03

96



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
142 RCBEAM 30x50
SUP: 6.61 0.00 5.90 1.94 1.94 0.00 #2: 25.20 25.20 25.20 U 7.73 6.77
INF: 0.00 4.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.84 0.02
143 RCBEAM 30x50
SUP: 5.70 0.00 6.75 1.89 1.98 0.00 #2: 25.20 25.20 25.20 U 7.53 6.79
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.06 0.01
144 RCBEAM 30x50
SUP: 6.91 0.00 6.00 1.98 1.89 0.00 #2: 25.20 25.20 25.20 U 7.86 6.92
INF: 0.00 471 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.30 0.04
145 RCBEAM 30x50
SUP: 6.26 0.00 6.63 1.94 1.98 0.00 #2: 25.20 25.20 25.20 U 7.80 6.77
INF: 0.00 4.67 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.87 0.03
146  RCBEAM 30x50
SUP: 6.61 0.00 6.15 1.98 1.94 0.00 #2: 25.20 25.20 25.20 U 7.74 6.76
INF: 0.00 4.64 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.84 0.03
147 RCBEAM 30x50
SUP: 6.12 0.00 6.92 1.94 1.98 0.00 #2: 25.20 25.20 25.20 U 7.92 6.93
INF: 0.00 4.75 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.33 0.04
148 RCBEAM 30x50
SUP: 5.99 0.00 5.99 1.74 1.70 0.00 #2: 25.20 25.20 25.20 U 5.13 8.25
INF: 0.00 4.03 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.89 0.01
149 RCBEAM 30x50
SUP: 6.19 0.00 5.94 1.74 1.70 0.00 #2: 25.20 25.20 25.20 U 5.07 8.32
INF: 0.00 3.98 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.20 0.01
150 RCBEAM 30x50
SUP: 5.87 0.00 6.14 1.68 1.68 0.00 #2: 25.20 25.20 25.20 U 5.38 8.36
INF: 0.00 4.23 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.12 0.01
151 RCBEAM 30x50
SUP: 6.17 0.00 5.91 1.68 1.68 0.00 #2: 25.20 25.20 25.20 U 5.42 8.38
INF: 0.00 4.26 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.16 0.01
152 RCBEAM 30x50
SUP: 5.89 0.00 6.17 1.64 1.68 0.00 #2: 25.20 25.20 25.20 U 5.62 8.43
INF: 0.00 4.42 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.16 0.01

16



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
153 RCBEAM 30x50
SUP: 5.93 0.00 5.96 1.60 1.68 0.00 #2: 25.20 25.20 25.20 U 5.63 8.33
INF: 0.00 4.44 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.84 0.01
154 RCBEAM 30x50
SUP: 20.47 0.00 22.09 1.98 2.06 0.00 #2: 7.40 25.20 7.17 U 15.86 23.53
INF: 0.00 9.97 0.00 1.19 1.27 #3: 16.60 30.50 16.10 U -31.18  6.68E-03
155 RCBEAM 30x50
SUP: 19.80 0.00 19.60 1.98 1.98 0.00 #2: 7.74 25.20 7.78 U 14.20 22.45
INF: 0.00 8.83 0.00 1.22 1.14 #3: 17.40 30.50 17.50 U -28.62  6.88E-03
156 RCBEAM 30x50
SUP: 19.09 0.00 17.57 1.94 1.94 0.00 #2: 7.89 25.20 8.20 U 14.05 22.19
INF: 0.00 8.73 0.00 112 1.04 #3: 17.80 30.50 18.40 U -27.79  6.69E-03
157 RCBEAM 30x50
SUP: 8.18 0.00 8.31 1.58 1.54 0.00 #2: 25.20 25.20 25.20 U 4.93 12.73
INF: 0.00 3.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.42 0.02
158 RCBEAM 30x50
SUP: 8.52 0.00 8.07 158 1.58 0.00 #2: 25.20 25.20 25.20 U 4.75 12.77
INF: 0.00 3.72 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.74 0.02
159 RCBEAM 30x50
SUP: 7.42 0.00 8.01 1.56 1.60 0.00 #2: 25.20 25.20 25.20 U 5.39 11.79
INF: 0.00 4.24 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.98 0.02
160 RCBEAM 30x50
SUP: 7.91 0.00 7.57 1.60 1.56 0.00 #2: 25.20 25.20 25.20 U 5.26 11.90
INF: 0.00 4.13 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.82 0.02
161 RCBEAM 30x50
SUP: 7.82 0.00 8.36 153 1.57 0.00 #2: 25.20 25.20 25.20 U 5.25 12.74
INF: 0.00 4.13 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.50 0.02
162 RCBEAM 30x50
SUP: 8.08 0.00 7.94 1.49 1.53 0.00 #2: 25.20 25.20 25.20 U 5.40 12.66
INF: 0.00 4.25 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.08 0.02
163 RCBEAM 30x50
SUP: 24.31 0.00 25.54 2.06 2.06 0.00 #2: 6.49 21.50 6.37 U 19.50 25.35
INF: 0.00 12.56 0.00 1.27 1.27 #3: 14.60 30.50 14.30 U -34.74  7.40E-03

86



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
164 RCBEAM 30x50
SUP: 18.78 0.00 17.67 2.01 1.94 0.00 #2: 7.93 25.20 8.15 U 14.17 22.13
INF: 0.00 8.81 0.00 1.04 0.97 #3: 17.80 30.50 18.30 U -27.42  7.39E-03
165 RCBEAM 30x50
SUP: 7.43 0.00 7.30 1.82 1.74 0.00 #2: 25.20 25.20 25.20 U 7.22 9.27
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.10 0.01
166 RCBEAM 30x50
SUP: 7.24 0.00 7.39 1.74 1.82 0.00 #2: 25.20 25.20 25.20 u 6.99 9.18
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.03 0.01
167 RCBEAM 30x50
SUP: 7.39 0.00 7.34 1.75 1.68 0.00 #2: 25.20 25.20 25.20 U 7.76 9.47
INF: 0.00 4.65 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.04 0.01
168 RCBEAM 30x50
SUP: 7.23 0.00 7.34 1.68 1.72 0.00 #2: 25.20 25.20 25.20 U 7.78 9.43
INF: 0.00 4.66 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.96 0.01
169 RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[J< 0.11 5.22
INF: 0.00 2.41 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[l< -4.19 0.49
170 RCBEAM 30x50
SUP: 0.00 4.62 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[l< 0.22 5.21
INF: 0.00 2.50 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -4.17 0.50
171 RCBEAM 30x50
SUP: 0.00 14.50 0.00 0.00 0.00 1.72 #2: 5.89 6.95 9.98 >[I« 0.06 16.25
INF: 0.00 2.33 0.00 0.00 0.00 #3: 13.30 15.60 22.40 >[< -20.29 1.78
172 RCBEAM 30x50
SUP: 0.00 14.52 0.00 0.00 0.00 1.72 #2: 10.00 7.06 5.90 >[l< 0.02 16.26
INF: 0.00 2.29 0.00 0.00 0.00 #3: 22.50 15.90 13.30 >[< -20.33 1.77
173 RCBEAM 25x25
SUP: 0.00 757 0.00 0.17 0.00 0.00 #2: 30.30 30.30 30.30 U 0.48 1.73
INF: 0.00 0.82 0.00 0.00 345 #3: 30.50 30.50 30.50 U -4.99 0.03
174 RCBEAM 25x25
SUP: 0.00 11.44 0.00 0.00 0.00 0.00 #2: 25.00 30.30 30.30 >[|< 8.47E-03 3.33
INF: 0.09 0.00 0.01 0.02 0.02 #3: 25.00 30.50 30.50 >[l< -6.77 0.11

66



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
175 RCBEAM 25x25
SUP: 0.18 0.00 0.19 0.08 0.08 0.00 #2: 30.30 30.30 30.30 U 2.67 2.88
INF: 0.00 3.66 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.12  7.44E-03
176 RCBEAM 25x25
SUP: 0.00 11.46 0.00 0.00 0.00 0.00 #2: 30.30 30.30 25.00 >[I« 4.76E-03 3.34
INF:  7.98E-03 0.00 0.11 0.02 0.02 #3: 30.50 30.50 25.00 >[]< -6.78 0.11
177 RCBEAM 25x25
SUP: 0.00 7.60 0.00 0.00 0.21 0.00 #2: 30.30 30.30 30.30 U 0.50 1.74
INF: 0.00 0.84 0.00 345 0.00 #3: 30.50 30.50 30.50 U -5.01 0.03
178 RCBEAM 30x50
SUP: 3.56 0.00 3.39 1.82 1.66 0.00 #2: 25.20 25.20 25.20 U 2.80 3.34
INF: 0.00 217 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.54 0.02
179 RCBEAM 30x50
SUP: 3.63 0.00 3.36 1.74 1.74 0.00 #2: 25.20 25.20 25.20 U 271 341
INF: 0.00 2.10 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.63 0.02
180 RCBEAM 30x50
SUP: 3.27 0.00 3.64 1.71 1.71 0.00 #2: 25.20 25.20 25.20 U 2.84 347
INF: 0.00 2.20 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.65 0.02
181 RCBEAM 30x50
SUP: 3.65 0.00 3.33 1.71 1.71 0.00 #2: 25.20 25.20 25.20 U 2.86 3.47
INF: 0.00 2.22 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.66 0.02
182 RCBEAM 30x50
SUP: 3.30 0.00 3.66 1.68 1.68 0.00 #2: 25.20 25.20 25.20 U 2.95 351
INF: 0.00 2.29 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.67 0.02
183 RCBEAM 30x50
SUP: 3.35 0.00 3.57 1.60 1.75 0.00 #2: 25.20 25.20 25.20 U 2.97 3.38
INF: 0.00 231 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.56 0.02
184 RCBEAM 30x50
SUP: 4.62 0.00 4.62 1.58 1.54 0.00 #2: 25.20 25.20 25.20 U 2.84 5.91
INF: 0.00 2.20 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.46 0.03
185 RCBEAM 30x50
SUP: 4.62 0.00 4.22 1.58 1.50 0.00 #2: 25.20 25.20 25.20 u 2.74 6.01
INF: 0.00 213 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.81 0.03

00T



VIGA A.izq Acent Ader P.lizqg P.lder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
186 RCBEAM 30x50
SUP: 3.60 0.00 4.17 1.75 1.79 0.00 #2: 25.20 25.20 25.20 U 3.25 3.74
INF: 0.00 2.53 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.30 0.03
187 RCBEAM 30x50
SUP: 4.18 0.00 3.45 1.75 1.71 0.00 #2: 25.20 25.20 25.20 U 3.46 3.82
INF: 0.00 2.69 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.32 0.03
188 RCBEAM 30x50
SUP: 3.52 0.00 4.07 1.68 1.72 0.00 #2: 25.20 25.20 25.20 u 3.48 3.80
INF: 0.00 271 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.18 0.03
189 RCBEAM 30x50
SUP: 3.74 0.00 4.05 1.64 1.79 0.00 #2: 25.20 25.20 25.20 U 3.45 3.67
INF: 0.00 2.69 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.16 0.02
190 RCBEAM 30x50
SUP: 4.62 0.00 4.62 1.62 1.58 0.00 #2: 25.20 25.20 25.20 U 3.50 6.31
INF: 0.00 2.73 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.21 0.03
191 RCBEAM 30x50
SUP: 4.62 0.00 4.62 1.58 1.62 0.00 #2: 25.20 25.20 25.20 U 3.59 6.37
INF: 0.00 2.80 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.29 0.03
192 RCBEAM 30x50
SUP: 4.28 0.00 4.44 1.79 1.64 0.00 #2: 25.20 25.20 25.20 U 4.42 4.16
INF: 0.00 3.46 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.63 0.02
193 RCBEAM 30x50
SUP: 4.26 0.00 453 1.64 1.79 0.00 #2: 25.20 25.20 25.20 U 4.21 401
INF: 0.00 3.29 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.76 0.02
194 RCBEAM 30x50
SUP: 4.62 0.00 459 1.94 1.73 0.00 #2: 25.20 25.20 25.20 U 3.83 5.03
INF: 0.00 2.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.12 0.03
195 RCBEAM 30x50
SUP: 4.62 0.00 4.62 1.89 1.94 0.00 #2: 25.20 25.20 25.20 U 3.01 5.14
INF: 0.00 3.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.53 0.03
196 RCBEAM 30x50
SUP: 0.00 6.53 0.00 0.00 0.00 1.70 #2: 9.96 10.10 11.10 >[I< 8.11 9.19
INF: 0.00 6.08 0.00 0.00 0.00 #3: 22.40 22.80 25.00 >[l< -8.72 1.75

T0T



VIGA  A.izqg A.cent A.der P.lizqg P.l.der PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
197 RCBEAM 30x50
SUP: 0.00 6.50 0.00 0.00 0.00 1.70 #2: 11.10 10.20 10.10 >[< 8.31 9.10
INF: 0.00 6.21 0.00 0.00 0.00 #3: 25.00 22.80 22.60 >[< -8.65 1.75
198 RCBEAM 30x50
SUP: 4.62 0.00 3.94 1.98 1.77 0.00 #2: 25.20 25.20 25.20 U 4.20 5.01
INF: 0.00 3.28 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.24 0.02
199 RCBEAM 30x50
SUP: 4.06 0.00 4.62 1.94 1.98 0.00 #2: 25.20 25.20 25.20 U 411 5.02
INF: 0.00 321 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.40 0.03
200 RCBEAM 30x50
SUP: 0.00 6.23 0.00 0.00 0.00 171 #2: 10.20 10.20 11.30 >[< 7.62 8.13
INF: 0.00 5.76 0.00 0.00 0.00 #3: 22.80 22.80 25.40 >[|< -8.24 1.75
201 RCBEAM 30x50
SUP: 0.00 6.24 0.00 0.00 0.00 171 #2: 11.30 10.20 10.20 >[< 7.86 8.14
INF: 0.00 5.01 0.00 0.00 0.00 #3: 25.40 22.90 22.90 >[|< -8.23 1.74
202 RCBEAM 30x50
SUP: 4.62 0.00 3.95 1.98 1.77 0.00 #2: 25.20 25.20 25.20 U 4.13 4.91
INF: 0.00 3.22 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.12 0.02
203 RCBEAM 30x50
SUP: 4.20 0.00 4.62 1.85 1.89 0.00 #2: 25.20 25.20 25.20 U 3.90 4.71
INF: 0.00 3.04 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.59 0.02
204 RCBEAM 30x50
SUP: 4.62 0.00 3.85 1.98 1.94 0.00 #2: 25.20 25.20 25.20 U 4.09 3.92
INF: 0.00 3.19 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.09 0.03
205 RCBEAM 30x50
SUP: 3.56 0.00 4.62 1.81 2.02 0.00 #2: 25.20 25.20 25.20 U 4.16 4,01
INF: 0.00 3.25 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.33 0.02
206 RCBEAM 30x50
SUP: 4.62 0.00 4.46 1.89 1.73 0.00 #2: 25.20 25.20 25.20 U 3.57 4.84
INF: 0.00 2.78 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.81 0.03
207 RCBEAM 30x50
SUP: 4.62 0.00 4.62 1.85 1.85 0.00 #2: 25.20 25.20 25.20 U 3.56 4.77
INF: 0.00 2.77 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.59 0.02
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VIGA A.izq Acent Ader P.lizqg P.lLder PIEL Sep. Estribos [cm] TIPO Mmin/max V[Ton]
Num [em2] [cm2] [em2] [M] M] [cm2] 1ZQ.  CENT. DER. [Ton*M] T[Ton*M]
208 RCBEAM 30x50

SUP: 4.62 0.00 4.38 1.85 1.81 0.00 #2: 25.20 25.20 25.20 3.25 4.64
INF: 0.00 2.53 0.00 0.00 0.00 #3: 30.50 30.50 30.50 -6.30 0.03
209 RCBEAM 30x50

SUP: 4.60 0.00 4.62 1.77 1.89 0.00 #2: 25.20 25.20 25.20 3.65 4.87
INF: 0.00 2.84 0.00 0.00 0.00 #3: 30.50 30.50 30.50 -6.86 0.03
350 RCBEAM 25x50

SUP: 2.62 0.00 2.59 0.32 0.32 0.00 #2: 17.80 30.30 17.80 23.13 13.37
INF: 0.00 15.88 0.00 0.16 0.16 #3: 30.50 30.50 30.50 -3.35 4.53E-03
351 RCBEAM 30x50

SUP: 11.34 0.00 10.63 1.98 1.90 0.00 #2: 20.50 25.20 21.60 10.31 14.08
INF: 0.00 6.26 0.00 1.11 1.03 #3: 30.50 30.50 30.50 -17.81  3.09E-03
352 RCBEAM 25x50

SUP: 2.62 0.00 2.59 0.32 0.32 0.00 #2: 17.80 30.30 17.80 23.13 13.37
INF: 0.00 15.88 0.00 0.16 0.16 #3: 30.50 30.50 30.50 -3.35 1.56E-03
COLUMNAS

COL Faxial M33 M22 Carga A.célculo A.min A.max Long Sep. Estribos [cm] BxH

Nro [Ton] [Ton*M] [Ton*M] id [em2] [cm2] [em2] M #2 #3 [cm]x[cm]

210 2.64 -27.48 -6.02 (2) 48.85 25.00 200.00 3.62 38.10 50.00 50x50

211 -73.98 30.50 9.62 9) 40.56 25.00 200.00 3.62 38.10  50.00 50x50

212 -49.89 30.40 -7.17 (8) 42.17 25.00 200.00 3.62 38.10 50.00 50x50

213 -90.93 30.49 10.59 9) 39.67 25.00 200.00 3.62 38.10  50.00 50x50

214 -2.66 7.83 -27.50 (6) 48.58 25.00 200.00 3.62 38.10 50.00 50x50

215 -36.11 -13.78 26.67 (11) 4459 25.00 200.00 3.62 38.10  50.00 50x50

216 -60.06 -13.78 28.36 (12) 43.81 25.00 200.00 3.62 38.10 50.00 50x50

217 -40.27 13.73 -30.82 (6) 51.95 25.00 200.00 3.62 38.10  50.00 50x50

218 -20.54 -27.38 8.49 3) 44.04 25.00 200.00 3.62 38.10 50.00 50x50

219 -167.70 29.90 -7.86 (20) 34.85 25.00 200.00 3.62 38.10 50.00 50x50

220 -78.65 30.71 -8.67 (8) 39.15 25.00 200.00 3.62 38.10 50.00 50x50

221 -176.00 30.26 -8.99 (20) 38.39 25.00 200.00 3.62 38.10 50.00 50x50

222 -32.94 -11.38 31.05 (11) 51.15 25.00 200.00 3.62 38.10 50.00 50x50

223 -50.62 7.23 -28.59 (6) 38.37 25.00 200.00 3.62 38.10 50.00 50x50

224 -35.97 -7.22 26.73 (11) 37.87 25.00 200.00 3.62 38.10  50.00 50x50

225 -19.89 -26.95 8.54 3) 43.43 25.00 200.00 3.62 38.10 50.00 50x50

€01



COL Faxial M33 M22 Carga A.calculo A.min A.max Long Sep. Estribos [cm] BxH

Nro [Ton] [Ton*M] [Ton*M] id [em2] [em2] [em2] M #2 #3 [cm]x[cm]
226 -163.50 29.52 -7.55 (20) 33.06 25.00 200.00 3.62 38.10 50.00 50x50
227 -71.94 10.93 -28.64 (6) 38.63 25.00 200.00 3.62 38.10 50.00 50x50
228 -99.98 -30.00 8.55 3) 34.89 25.00 200.00 3.62 38.10 50.00 50x50
229 -5.35 9.65 -31.18 (6) 56.21 25.00 200.00 3.62 38.10 50.00 50x50
230 -34.52 1041 -30.93 (6) 49.53 25.00 200.00 3.62 38.10 50.00 50x50
231 -10.51 -13.79 27.52 (11) 52.24 25.00 200.00 3.62 38.10 50.00 50x50
232 -80.53 14.97 -27.91 (6) 42.00 25.00 200.00 3.62 38.10 50.00 50x50
233 -54.16 10.41 -28.76 (6) 41.25 25.00 200.00 3.62 38.10 50.00 50x50
234 -22.08 -14.81 2531 (11) 46.51 25.00 200.00 3.62 38.10 50.00 50x50
235 -71.84 30.76 -9.43 (8) 41.18 25.00 200.00 3.62 38.10 50.00 50x50
236 3.84 -27.54 7.44 (3) 50.35 25.00 200.00 3.62 38.10 50.00 50x50
237 -35.35 1041 -26.98 (6) 41.62 25.00 200.00 3.62 38.10 50.00 50x50
238 0.05 -12.59 -0.89 (2) 19.68 25.00 200.00 3.20 38.10 50.00 50x50
239 -78.94 22.79 15.13 (21) 31.88 25.00 200.00 3.20 38.10 50.00 50x50
240 -40.73 -22.81 -1.10 (2) 25.58 25.00 200.00 3.20 38.10 50.00 50x50
241 -100.80 22.69 15.27 (21) 29.36 25.00 200.00 3.20 38.10 50.00 50x50
242 -4.63 11.02 -2.11 (8) 15.70 25.00 200.00 3.20 38.10 50.00 50x50
243 -29.07 -9.53 -17.56 (5) 24.41 25.00 200.00 3.20 38.10 50.00 50x50
244 -47.02 9.56 19.21 (12) 22.89 25.00 200.00 3.20 38.10 50.00 50x50
245 -32.48 -9.54 -21.95 (5) 31.73 25.00 200.00 3.20 38.10 50.00 50x50
246 -28.54 -10.44 -17.49 (5) 25.41 25.00 200.00 3.20 38.10 50.00 50x50
247 -87.69 -23.79 -4.19 (2) 18.64 25.00 200.00 3.20 38.10 50.00 50x50
248 -61.58 -22.69 -5.79 (2) 22.75 25.00 200.00 3.20 38.10 50.00 50x50
249 -93.17 -23.18 -6.07 (2) 17.87 25.00 200.00 3.20 38.10 50.00 50x50
250 -8.36 7.34 19.27 (12) 31.30 25.00 200.00 3.20 38.10 50.00 50x50
251 -37.57 0.84 -19.66 (6) 20.48 25.00 200.00 3.20 38.10 50.00 50x50
252 -27.95 -0.74 -17.80 (5) 19.84 25.00 200.00 3.20 38.10 50.00 50x50
253 -31.45 -3.61 17.97 (11) 20.02 25.00 200.00 3.20 38.10 50.00 50x50
254 -84.39 21.78 -3.38 (8) 14.39 25.00 200.00 3.20 38.10 50.00 50x50
255 -55.95 21.36 -5.98 (8) 21.49 25.00 200.00 3.20 38.10 50.00 50x50
256 -77.27 -21.82 5.92 (3) 17.78 25.00 200.00 3.20 38.10 50.00 50x50
257 -0.86 3.68 -19.19 (6) 31.32 25.00 200.00 3.20 38.10 50.00 50x50
258 -27.36 0.38 2271 (12) 28.70 25.00 200.00 3.20 38.10 50.00 50x50
259 2.13 -0.05 11.66 12) 18.83 25.00 200.00 3.20 38.10 50.00 50x50
260 -77.76 21.90 -14.04 (20) 28.48 25.00 200.00 3.20 38.10 50.00 50x50
261 -41.84 1.22 -20.19 (6) 20.38 25.00 200.00 3.20 38.10 50.00 50x50
262 -34.18 -21.90 1.56 (3) 25.82 25.00 200.00 3.20 38.10 50.00 50x50
263 -76.25 21.97 -13.56 (20) 28.05 25.00 200.00 3.20 38.10 50.00 50x50
264 0.96 -12.08 1.93 (3) 19.26 25.00 200.00 3.20 38.10 50.00 50x50
265 -26.94 -0.36 -18.32 (5) 20.82 25.00 200.00 3.20 38.10 50.00 50x50
266 -1.58 11.69 0.24 (2) 16.50 25.00 200.00 3.20 38.10 50.00 50x50
267 -52.67 -20.08 -12.59 (21) 27.00 25.00 200.00 3.20 38.10 50.00 50x50
268 -36.30 -20.36 -4.90 9) 23.95 25.00 200.00 3.20 38.10 50.00 50x50

70T



COL Faxial M33 M22 Carga A.calculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [em2] [em2] [em2] M #2 #3 [cm]x[cm]
269 -73.91 -19.89 -13.50 (21) 24.17 25.00 200.00 3.20 38.10 50.00 50x50
270 -13.71 7.13 11.20 (5) 15.00 25.00 200.00 3.20 38.10 50.00 50x50
271 -18.67 0.63 -16.17 (11) 18.03 25.00 200.00 3.20 38.10 50.00 50x50
272 -32.33 -1.72 -17.45 (12) 18.16 25.00 200.00 3.20 38.10 50.00 50x50
273 -21.83 -1.70 -19.75 (12) 24.19 25.00 200.00 3.20 38.10 50.00 50x50
274 -19.85 3.15 15.60 (5) 18.39 25.00 200.00 3.20 38.10 50.00 50x50
275 -57.30 -19.32 -2.77 9) 15.18 25.00 200.00 3.20 38.10 50.00 50x50
276 -43.54 -19.17 -4.70 9) 19.58 25.00 200.00 3.20 38.10 50.00 50x50
277 -66.21 19.72 5.03 (2) 15.06 25.00 200.00 3.20 38.10 50.00 50x50
278 -8.63 -2.40 -11.57 (12) 15.39 25.00 200.00 3.20 38.10 50.00 50x50
279 -24.96 -1.18 17.79 (6) 20.54 25.00 200.00 3.20 38.10 50.00 50x50
280 -18.44 117 -16.41 (11) 18.51 25.00 200.00 3.20 38.10 50.00 50x50
281 -21.50 3.30 -16.48 (11) 19.36 25.00 200.00 3.20 38.10 50.00 50x50
282 -55.90 -19.13 3.33 (8) 15.44 25.00 200.00 3.20 38.10 50.00 50x50
283 -38.17 18.86 -5.41 3) 20.89 25.00 200.00 3.20 38.10 50.00 50x50
284 -50.81 19.54 -3.81 3) 17.83 25.00 200.00 3.20 38.10 50.00 50x50
285 -2.36 -3.47 12.07 (6) 18.37 25.00 200.00 3.20 38.10 50.00 50x50
286 -18.40 0.57 20.48 (5) 2491 25.00 200.00 3.20 38.10 50.00 50x50
287 -0.35 0.20 -11.61 (12) 16.76 25.00 200.00 3.20 38.10 50.00 50x50
288 -37.32 -19.49 8.31 (8) 24.62 25.00 200.00 3.20 38.10 50.00 50x50
289 -27.83 -1.73 18.16 (6) 20.79 25.00 200.00 3.20 38.10 50.00 50x50
290 -23.80 19.34 -1.85 (3) 24.15 25.00 200.00 3.20 38.10 50.00 50x50
291 -36.53 -19.61 8.07 (8) 24.82 25.00 200.00 3.20 38.10 50.00 50x50
292 -0.97 11.21 -2.07 (3) 16.11 25.00 200.00 3.20 38.10 50.00 50x50
293 -18.43 -1.72 16.75 (6) 19.09 25.00 200.00 3.20 38.10 50.00 50x50
294 -2.78 9.33 -0.02 (2) 11.41 25.00 200.00 3.20 38.10 50.00 50x50
295 -28.65 -15.05 -15.92 (21) 26.26 25.00 200.00 3.20 38.10 50.00 50x50
296 -19.78 15.42 0.89 (2) 16.90 25.00 200.00 3.20 38.10 50.00 50x50
297 -49.16 -14.64 -13.58 (21) 19.60 25.00 200.00 3.20 38.10 50.00 50x50
298 -10.45 -9.87 -3.78 9) 10.82 25.00 200.00 3.20 38.10 50.00 50x50
299 -10.86 0.70 -11.63 (11) 12.25 25.00 200.00 3.20 38.10 50.00 50x50
300 -19.31 -1.97 -12.68 (12) 12.67 25.00 200.00 3.20 38.10 50.00 50x50
301 -13.90 -1.98 -14.25 (12) 15.82 25.00 200.00 3.20 38.10 50.00 50x50
302 -13.37 1.20 -11.65 (11) 11.99 25.00 200.00 3.20 38.10 50.00 50x50
303 -29.95 -14.43 -2.08 9) 13.47 25.00 200.00 3.20 38.10 50.00 50x50
304 -26.45 14.55 3.90 (2) 15.36 25.00 200.00 3.20 38.10 50.00 50x50
305 -41.10 14.83 3.88 (2) 11.60 25.00 200.00 3.20 38.10 50.00 50x50
306 -8.12 -3.06 -10.08 (12) 11.86 25.00 200.00 3.20 38.10 50.00 50x50
307 -14.00 -1.26 12.97 (6) 13.75 25.00 200.00 3.20 38.10 50.00 50x50
308 -10.57 1.28 -11.83 (11) 12.64 25.00 200.00 3.20 38.10 50.00 50x50
309 -12.90 2.53 -11.87 (11) 12.64 25.00 200.00 3.20 38.10 50.00 50x50
310 -29.29 -14.21 2.86 (8) 13.52 25.00 200.00 3.20 38.10 50.00 50x50
311 -21.46 -14.09 3.79 (8) 15.10 25.00 200.00 3.20 38.10 50.00 50x50
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COoL Faxial M33 M22 Carga A.calculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [em2] [em2] [em2] M #2 #3 [cm]x[cm]
312 -26.19 14.67 -4.33 3) 15.88 25.00 200.00 3.20 38.10 50.00 50x50
313 -2.82 -2.64 9.84 (6) 12.57 25.00 200.00 3.20 38.10 50.00 50x50
314 -10.38 -0.62 -14.69 (12) 16.68 25.00 200.00 3.20 38.10 50.00 50x50
315 -5.65 5.61 -8.84 (11) 11.05 25.00 200.00 3.20 38.10 50.00 50x50
316 -29.09 -7.05 19.79 (18) 23.97 25.00 200.00 3.20 38.10 50.00 50x50
317 -15.49 -2.01 13.07 (6) 13.82 25.00 200.00 3.20 38.10 50.00 50x50
318 -14.57 14.45 -0.76 (3) 16.01 25.00 200.00 3.20 38.10 50.00 50x50
319 -27.75 -14.39 14.20 (20) 22.91 25.00 200.00 3.20 38.10 50.00 50x50
320 -2.45 8.93 -1.31 (3) 10.99 25.00 200.00 3.20 38.10 50.00 50x50
321 -10.20 2.00 -11.90 (11) 12.87 25.00 200.00 3.20 38.10 50.00 50x50
322 -6.82 -6.01 -1.07 (21) 5.29 25.00 200.00 3.20 38.10 50.00 50x50
323 -6.27 -0.70 12.22 @an 13.47 25.00 200.00 3.20 38.10 50.00 50x50
324 -13.81 -11.85 -4.18 (21) 12.25 25.00 200.00 3.20 38.10 50.00 50x50
325 -31.60 0.01 -21.01 (30) 21.84 25.00 200.00 3.20 38.10 50.00 50x50
326 -11.71 10.05 -1.36 (24) 9.52 25.00 200.00 3.20 38.10 50.00 50x50
327 -4.24 6.92 0.38 (2) 7.08 25.00 200.00 3.20 38.10 50.00 50x50
328 -6.00 -0.19 -6.95 (11) 6.83 25.00 200.00 3.20 38.10 50.00 50x50
329 -5.88 0.46 -7.92 (12) 8.14 25.00 200.00 3.20 38.10 50.00 50x50
330 -4.60 -2.40 6.28 (6) 6.44 25.00 200.00 3.20 38.10 50.00 50x50
331 -2.11 -8.07 0.26 9) 9.15 25.00 200.00 3.20 38.10 50.00 50x50
332 -9.69 -9.87 351 (8) 10.47 25.00 200.00 3.20 38.10 50.00 50x50
333 -28.52 0.26 19.96 (30) 20.59 25.00 200.00 3.20 38.10 50.00 50x50
334 -10.81 9.52 1.46 (15) 9.01 25.00 200.00 3.20 38.10 50.00 50x50
335 -2.96 0.32 7.03 (6) 7.58 25.00 200.00 3.20 38.10 50.00 50x50
336 -2.91 0.33 6.28 (6) 6.63 25.00 200.00 3.20 38.10 50.00 50x50
337 -4.50 -2.90 6.38 (6) 6.65 25.00 200.00 3.20 38.10 50.00 50x50
338 -2.24 -8.13 -0.17 (8) 9.20 25.00 200.00 3.20 38.10 50.00 50x50
339 -5.10 8.11 -2.14 (3) 8.68 25.00 200.00 3.20 38.10 50.00 50x50
340 -1.65 7.93 0.05 (2) 9.03 25.00 200.00 3.20 38.10 50.00 50x50
341 -4.37 5.38 151 (24) 5.20 25.00 200.00 3.20 38.10 50.00 50x50
342 -2.80 -0.11 8.22 (5) 9.12 25.00 200.00 3.20 38.10 50.00 50x50
343 -5.45 5.86 -0.53 (15) 5.44 25.00 200.00 3.20 38.10 50.00 50x50
344 -6.37 -1.03 -11.67 (23) 12.75 25.00 200.00 3.20 38.10 50.00 50x50
345 -2.78 0.42 7.27 (6) 7.92 25.00 200.00 3.20 38.10 50.00 50x50
346 -4.52 8.10 -0.25 3) 8.69 25.00 200.00 3.20 38.10 50.00 50x50
347 -6.40 0.22 -11.25 (24) 12.16 25.00 200.00 3.20 38.10 50.00 50x50
348 -6.66 -5.84 1.52 (20) 5.15 25.00 200.00 3.20 38.10 50.00 50x50
349 -2.84 0.42 6.40 (6) 6.80 25.00 200.00 3.20 38.10 50.00 50x50
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2.8.6 Disefio de losas aligeradas en una direccion

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-7
Numero de tramos de la vigueta 4
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plagueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

VALORES Y BRAZOS DE LAS CARGAS BASICAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: Om

HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2
3 1 2 0
4 1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
1 0.895 0.282 -0.034
2 2.603 0.361 0.361
3 2.115 0.293 0.293
4 2.603 0.361 0.361
5 0.895 -0.034 0.282

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -1.027 -0.142 -0.142
3 -0.685 -0.095 -0.095
4 -1.027 -0.142 -0.142
5 0.000 0.000 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 4.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccién Mu (-) ) ) Mu (+) ) ) Vu Flejes
Analizada ¥  (t-m) (cmz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.73 10.5
0.526 0.00 0.00 1#3 0.77 1.05 1#4 1.20 10.5
1.052 0.00 0.00 1#3 1.26 1.70 1#5 0.67 40.0
1.579 0.00 0.00 1#3 1.47 2.01 1#6 0.13 40.0
2.105 0.00 0.00 1#3 1.40 1.90 1#5 0.46 40.0
2.631 0.00 0.00 1#3 1.05 1.40 1#5 0.99 40.0
3.158 0.00 1.05 1#4 0.42 1.05 1#4 1.52 10.5
3.684 -0.74 1.05 1#4 0.00 0.00 1#3 2.06 10.5
4,210 -1.92 2.69 1#6 0.00 0.00 1#3 2.59 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 2 Longitud del tramo = 4.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) “) Mu (+) ) ) Vu Flejes
Analizada *  (t-m) (sz) Sugerida (t-m) (cmz) Sugerida (1) (cm)
(m)
0.000 -1.92 2.69 1#6 0.00 0.00 1#3 2.28 10.5
0.526 -0.88 1.15 1#4 0.00 0.00 1#3 1.75 10.5
1.052 -0.28 1.05 1#4 0.14 1.05 1#4 1.22 10.5
1.579 0.00 0.00 1#3 0.63 1.05 1#4 0.69 40.0
2.105 0.00 0.00 1#3 0.84 1.11 1#4 0.15 40.0
2.631 0.00 0.00 1#3 0.77 1.05 1#4 0.40 40.0
3.158 0.00 1.05 1#4 0.42 1.05 1#4 0.93 40.0
3.684 -0.46 1.05 1#4 0.00 0.00 1#3 1.47 10.5

4.210 -1.28 1.73 1#5 0.00 0.00 1#3 2.00 10.5
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 3 Longitud del tramo = 4.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada >  (t-m) (cm?)  Sugerida (t-m) (cm?)  Sugerida (t) (cm)
(m)

0.000 -1.28 1.73 1#4 0.00 0.00 1#3 2.00 10.5
0.526 -0.46 1.05 1#4 0.00 0.00 1#4 1.47 10.5
1.052 0.00 1.05 1#3 0.42 1.05 1#4 0.93 40.0
1.579 0.00 0.00 1#3 0.77 1.05 1#4 0.40 40.0
2.105 0.00 0.00 1#3 0.84 1.11 1#4 0.15 40.0
2.631 0.00 0.00 1#3 0.63 1.05 1#4 0.69 40.0
3.158 -0.29 1.05 1#4 0.14 1.05 1#4 1.22 10.5
3.684 -0.88 1.15 1#4 0.00 0.00 1#3 1.75 10.5
4.210 -1.92 2.69 1#6 0.00 0.00 1#3 2.28 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 4 Longitud del tramo = 4.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) ) ) Vu Flejes
Analizada *  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.92 2.69 1#6 0.00 0.00 1#3 2.59 10.5
0.526 -0.74 1.05 1#4 0.00 0.00 1#3 2.06 10.5
1.052 0.00 1.05 1#4 0.42 1.05 1#4 1.52 10.5
1.579 0.00 0.00 1#3 1.05 1.40 1#5 0.99 40.0
2.105 0.00 0.00 1#3 1.40 1.90 1#5 0.46 40.0
2.631 0.00 0.00 1#3 1.47 2.01 1#6 0.13 40.0
3.158 0.00 0.00 1#3 1.26 1.70 1#5 0.67 40.0
3.684 0.00 0.00 1#3 0.77 1.05 1#4 1.20 10.5
4,210 0.00 0.00 1#3 0.00 0.00 1#3 1.73 10.5

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-7

Apoyo Hip6t Carga 1 <D> Hip6t Carga 2 <L> Hip6t Carga 3 <L> Hip6t Carga 2+3 <L>

1 1.193 0.376 -0.045 0.331
2 3.471 0.481 0.481 0.962
3 2.820 0.391 0.391 0.782
4 3.471 0.481 0.481 0.962
5 1.193 -0.045 0.376 0.331
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GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-9
Numero de tramos de la vigueta 2
Voladizos en la vigueta Voladizo derecho
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

CARGA

TRAMO

Vol. Der

Apoyo

VALORES Y BRAZOS DE LAS CARGAS BASICAS

TIPO Valor carga y su brazo local de aplicacion
WD 0.541 t/m Bzo: Om
WL 0.150 t/m Bzo: Om

HIPOTESIS Y CONDICIONES DE CARGA

Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 2 0
1 0 2
1 2 0

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Hipétesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
0.906 0.291 -0.039
2.535 0.308 0.395
2.088 0.303 0.276

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
0.000 0.000 0.000
-0.980 -0.105 -0.166
-0.877 -0.243 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1

Ubicacion Momento

Seccion
Analizada »
(m)
0.000
0.526
1.052
1.579
2.105
2.631
3.158

3.684
4.210

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 2

Ubicacion Momento

Seccion
Analizada »
(m)
0.000
0.526
1.052
1.579
2.105
2.631
3.158
3.684
4.210

Apoyo

Mu ()
(t-m)

0.00

0.00
0.00
0.00
0.00
0.00
0.00
-0.71
-1.83

Mu ()
(t-m)

-1.83
-0.83
-0.31
-0.01
0.00
-0.03
-0.36
-0.89
-1.64

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio)

Hip6t Carga 1 <D>

Longitud del tramo = 4.21 m

Acero

©)

(cm?)

0.00

0.00
0.00
0.00
0.00
0.00
0.00
1.05
2.55

Armadura Momento

) Mu (+)
Sugerida (t-m)
1#3 0.00
1#3 0.79
1#3 1.29
1#3 1.52
1#3 1.47
1#3 1.13
1#3 0.52
1#4 0.00
1#6 0.00

Longitud del tramo = 4.21 m

1.208
3.380
2.784

Acero

©)

(cm?)

2.55
1.09
1.05
1.05
0.00
1.05
1.05
1.18
2.26

Armadura Momento Acero Armadura Cortante

) Mu (+)
Sugerida (t-m)
1#6 0.00
1#4 0.00
1#4 0.14
1#4 0.61
1#3 0.80
1#4 0.72
1#4 0.35
1#4 0.00
1#6 0.00

Hipé6t Carga 2 <L>

0.388
0.411
0.404
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Acero Armadura Cortante

)

(cm?)

0.00

1.05
1.75
2.08
2.00
1.51
1.05
0.00
0.00

)

(cm?)

0.00
0.00
1.05
1.05
1.05
1.05
1.05
0.00
0.00

Sugerida

Sugerida

)

1#3

1#4
1#5
1#6
1#6
1#5
1#4
1#3
1#3

)

1#3
1#3
1#4
1#4
1#4
1#4
1#4
1#3
1#3

Vu
()

1.76

1.23
0.70
0.16
0.44
0.97
1.50
2.03
2.57

Vu
(1)

2.23
1.70
1.17
0.63
0.10
0.49
1.02
1.55
2.09

VT-9

Separacion
Flejes
(cm)

10.5
10.5

40.0
40.0
40.0
40.0
10.5
10.5
10.5

Separacién
Flejes
(cm)

10.5
10.5
10.5
40.0
40.0
40.0
40.0
10.5
10.5

Hip6t Carga 3 <L> Carga 2+3 <L>
-0.053

0.526
0.368

0.335
0.937
0.772



GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-12
Numero de tramos de la vigueta 4
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

CARGA

TRAMO

A wWN

Apoyo

a b~ wnN

Apoyo

ab~ownN

VALORES Y BRAZOS DE LAS CARGAS BASICAS

TIPO Valor carga y su brazo local de aplicacion
WD 0.541 t/m Bzo: Om
WL 0.150 t/m Bzo: Om

HIPOTESIS Y CONDICIONES DE CARGA

Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 2 0
1 0 2
1 2 0
1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Hipétesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
0.446 0.141 -0.017
1.299 0.18 0.18
1.055 0.146 0.146
1.299 0.18 0.18
0.446 -0.017 0.141

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
0.000 0.000 0.000
-0.256 -0.035 -0.035
-0.170 -0.024 -0.024
-0.256 -0.035 -0.035

0.000 0.000 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 1 Longitud del tramo = 2.10 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 0.86 40.0
0.420 0.00 0.00 1#3 0.27 1.05 1#4 0.44 40.0
0.840 0.00 0.00 1#3 0.37 1.05 1#4 0.04 40.0
1.260 0.00 0.00 1#3 0.28 1.05 1#4 0.44 40.0
1.680 -0.07 1.05 1#4 0.02 1.05 1#4 0.87 40.0
2.100 -0.48 1.05 1#4 0.00 0.00 1#3 1.29 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 2 Longitud del tramo = 2.10 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (cmz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -0.48 1.05 1#4 0.00 0.00 1#3 1.14 10.5
0.420 -0.12 1.05 1#4 0.00 0.00 1#3 0.71 40.0
0.840 0.00 0.00 1#3 0.17 1.05 1#4 0.29 40.0
1.260 0.00 0.00 1#3 0.20 1.05 1#4 0.15 40.0
1.680 -0.04 1.05 1#4 0.05 1.05 1#4 0.57 40.0
2.100 -0.32 1.05 1#4 0.00 0.00 1#3 1.00 40.0

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 3 Longitud del tramo = 2.10 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada » (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -0.32 1.05 1#4 0.00 0.00 1#3 1.00 40.0
0.420 -0.04 1.05 1#4 0.05 1.05 1#4 0.57 40.0
0.840 0.00 0.00 1#3 0.20 1.05 1#4 0.15 40.0
1.260 0.00 0.00 1#3 0.17 1.05 1#4 0.29 40.0
1.680 -0.12 1.05 1#4 0.00 0.00 1#3 0.71 40.0

2.100 -0.48 1.05 1#4 0.00 0.00 1#3 1.14 10.5
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 4

Ubicacion Momento

Seccion
Analizada »
(m)
0.000
0.420
0.840
1.260
1.680
2.100

Apoyo
1

abr wnN

Mu ()
(t-m)

-0.48
-0.07
0.00
0.00
0.00
0.00

Longitud del tramo = 2.10 m

Acero

©)

(cm®)

1.05
1.05
0.00
0.00
0.00
0.00

Armadura Momento
Mu (+)

)
Sugerida

1#4
1#4
1#3
1#3
1#3
1#3

(t-m)

0.00
0.02
0.28
0.37
0.27
0.00

Acero Armadura Cortante Separacion

*)

(cm?)

0.00
1.05
1.05
1.05
1.05
0.00

*)

Sugerida

1#3
1#4
1#4
1#4
1#4
1#3

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio)

Hip6t Carga 1 <D>

0.595
1.731
1.407
1.731
0.595

Hipé6t Carga 2 <L>

0.188
0.240
0.195
0.240
-0.023

2.8.7 Disefo de cubierta en estructura de acero

PERFILES PARA CADA BARRA

-0.022
0.240
0.195
0.240
0.188

CERCHA A DOS AGUAS TIPO PRATT

LONGITUD Y PESO DE LAS BARRAS

Vu
()

1.29
0.87
0.44
0.04
0.44
0.86
VT-12

0.165
0.480
0.390
0.480
0.165

Flejes
(cm)

10.5
40.0
40.0
40.0
40.0
40.0

Hipot Carga 3 <L> Carga 2+3 <L>

Barra Seccion_minima Longitud (m)___Area (cm?)..._Radio de giro (cm)_ ___Peso (kg) _
1 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
2 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
3 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
4 2 Perfiles 1 x 1/8" 175 2.96 0.76 4.0
5 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
6 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
7 2 Perfiles 1 x 1/8" 0.87 2.96 0.76 2.0
8 2 Perfiles 1 x 1/8" 0.20 2.96 0.76 0.4
9 2 Perfiles 1 1/2 x 1/8" 0.98 464 119 35

10 2 Perfiles 1 x 1/8" 043 2.96 0.76 1.0
11 2 Perfiles 1 x 1/8" 110 2.96 0.76 25
12 2 Perfiles 1 x 1/8" 0.67 2.96 0.76 15
13 2 Perfiles 1 x 1/8" 126 2.96 0.76 2.9
14 2 Perfiles 1 x 1/8" 0.91 2.96 0.76 2.1
15 2 Perfiles 1 x 1/8" 144 2.96 0.76 33
16 2 Perfiles 1 x 1/8" 144 2.96 0.76 33
17 2 Perfiles 1 x 1/8" 0.91 2.96 0.76 2.1
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PERFILES PARA CADA BARRA LONGITUD Y PESO DE LAS BARRAS

Barra Seccion_minima Longitud (m)___Area (cm?) ___Radio de giro (cm)____Peso (kg) _
18 2 Perfiles 1 x 1/8" 126 2.96 0.76 2.9
19 2 Perfiles 1 x 1/8" 0.67 2.96 0.76 1.5
20 2 Perfiles 1 x 1/8" 110 2.96 0.76 25
21 2 Perfiles 1 x 1/8" 043 2.96 0.76 1.0
22 2 Perfiles 1 1/2 x 1/8" 0.98 464 119 35
23 2 Perfiles 1 x 1/8" 0.20 2.96 0.76 0.4
24 2 Perfiles 1 x 1/8" 0.90 2.96 0.76 21
25 2 Perfiles 1 x 3/16" 0.90 4.36 0.76 3.1
26 2 Perfiles 1 x 3/16" 0.90 4.36 0.76 31
27 2 Perfiles 1 x 3/16" 0.90 4.36 0.76 3.1
28 2 Perfiles 1 x 3/16" 0.90 4.36 0.76 3.1
29 2 Perfiles 1 x 3/16" 0.90 436 0.76 31
30 2 Perfiles 1 x 3/16" 0.90 436 0.76 31
31 2 Perfiles 1 x 1/8" 0.90 2.96 0.76 21

Peso total tedrico (kg) 744

CORREAS
PERFILES PARA CADA BARRA Y PESO DE LAS BARRAS
Barra Seccion_minima Longitud (m)___Area (cm?) ___Radio de giro (cm)____Peso (kg) _

1 2 Perfiles 3/8" 0.47 142 0.23 0.5
2 2 Perfiles 3/8" 0.47 142 0.23 0.5
3 2 Perfiles 3/8" 0.47 142 0.23 0.5
4 2 Perfiles 3/8" 0.47 142 0.23 0.5
5 2 Perfiles 3/8" 0.47 142 0.23 0.5
6 2 Perfiles 3/8" 0.47 142 0.23 0.5
7 2 Perfiles 3/8" 0.47 142 0.23 0.5
8 2 Perfiles 3/8" 0.47 142 0.23 0.5
9 2 Perfiles 3/8" 0.34 142 0.23 0.3
10 2 Perfiles 3/8" 0.34 142 0.23 0.3
11 2 Perfiles 3/8" 0.34 142 0.23 0.3
12 2 Perfiles 3/8" 0.34 142 0.23 0.3
13 2 Perfiles 3/8" 0.34 142 0.23 0.3
14 2 Perfiles 3/8" 0.34 142 0.23 0.3
15 2 Perfiles 3/8" 0.34 142 0.23 0.3
16 2 Perfiles 3/8" 0.34 142 0.23 0.3
17 2 Perfiles 3/8" 0.34 142 0.23 0.3
18 2 Perfiles 3/8" 0.34 142 0.23 0.3
19 2 Perfiles 3/8" 0.34 142 0.23 0.3
20 2 Perfiles 3/8" 0.34 142 0.23 0.3
21 2 Perfiles 3/8" 0.34 142 0.23 0.3
22 2 Perfiles 3/8" 0.34 142 0.23 0.3
23 2 Perfiles 3/8" 0.34 142 0.23 0.3
24 2 Perfiles 3/8" 0.34 142 0.23 0.3
25 2 Perfiles 3/8" 0.34 142 0.23 0.3
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PERFILES PARA CADA BARRA Y PESO DE LAS BARRAS

Barra Seccion minima Longitud (m) __Area (cmz) Radio de giro (cm)____Peso (kg)
26 2 Perfiles 3/8" 0.34 1.42 0.23 0.3
27 2 Perfiles 3/8" 047 1.42 0.23 0.5
28 2 Perfiles 3/8" 047 1.42 0.23 0.5
29 2 Perfiles 1/2" 047 252 031 0.9
30 2 Perfiles 1/2" 047 252 031 0.9
31 2 Perfiles 1/2" 047 252 031 0.9
32 2 Perfiles 1/2" 047 252 031 0.9
33 2 Perfiles 1/2" 047 252 031 0.9
34 2 Perfiles 3/8" 047 142 023 0.5
35 2 Perfiles 3/8" 047 142 023 0.5

Peso total tedrico (kg) 17.8

2.8.8 Disefio de cimentaciéon

2.8.8.1 Disefio de zapatas aisladas cuadradas

INFORMACION GENERAL

Dato Concepto
1 Resistencia del concreto F'c (kglcm?) = 210
2 Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Recubrimiento d' (cm) = 5
4 Capacidad admisible suelo (kg/cm?) = 2.5
5 No. de zapatas cuadradas disefiadas = 23

INFORMACION DE LAS ZAPATAS

Zap Nombre H Col B Col Carga P Carga Pu
cm cm t t
1 Al 50 50 45.01 67.51
2 A2 50 50 103.90 155.86
3 A3 50 50 80.30 120.45
4 A4 50 50 124.07 186.10
5 Bl 50 50 53.04 79.56
6 B3 50 50 90.34 135.50
7 C1 50 50 65.24 97.86
8 C2 50 50 170.43 255.54
9 C3 50 50 113.37 170.06
10 (0%) 50 50 181.28 271.92
11 D1 50 50 51.67 77.51
12 D3 50 50 73.99 110.99
13 El 50 50 63.87 95.82
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Zap Nombre H Col B Col Carga P Carga Pu
cm cm t t
14 E2 50 50 166.31 249.47
15 E3 50 50 104.48 156.72
16 E4 50 50 155.85 233.77
17 F1 50 50 50.67 76.00
18 F3 50 50 81.36 122.05
19 G1 50 50 43.75 65.63
20 G2 50 50 99.86 149.79
21 G3 50 50 71.46 107.19
22 G4 50 50 99.92 149.88
23 G5 50 50 43.64 65.46
RESULTADOS
Referencia Nudo Longitud Lados (cm) Espesor Min Armadura (Sep: cm)

Apoyo # Paralelo H Paralelo B (cm) Paralelo H Paralelo B
Al 135 135 30 1#4al6 1#4al6
A2 205 205 50 1#4al6 1#4al6
A3 180 180 40 1#4a1l6 1#4a1l6
Ad 225 225 50 1#4a1l6 1#4a1l6
B1 145 145 30 1#4al6 1#4al16
B3 190 190 45 1#4al6 1#4al16
C1 160 160 35 1#4al6 1#4al16
Cc2 260 260 60 1#4al6 1#4al6
C3 215 215 50 1#4al6 1#4al6
C4 270 270 65 1#4al6 1#4al6
D1 145 145 30 1#4al6 1#4a16
D3 175 175 40 1#4al6 1#4a1l6
E1l 160 160 35 1#4al6 1#4a16
E2 260 260 60 1#4al6 1#4a16
E3 205 205 50 1#4a1l6 1#4a1l6
E4 250 250 60 1#4a1l6 1#4a1l6
F1 145 145 30 1#4al6 1#4al16
F3 180 180 40 1#4al6 1#4al16
G1 135 135 30 1#4al6 1#4al16
G2 200 200 45 1#4al6 1#4al6
G3 170 170 40 1#4al6 1#4al6
G4 200 200 45 1#4al6 1#4al6
G5 135 135 30 1#4al6 1#4al6
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2.8.8.2 Disefio zapatas excéntricas

INFORMACION GENERAL
Dato Concepto
1 Resistencia del concreto F'c (kgicm?) = 210
2 Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Recubrimiento al centroide d' (cm) = 5
4 Numero de ramas del estribo 2
5 # Diametro del estribo = 3
6 Limite fluencia acero estrib Fy (kg/cmz) = 2400
7  Capacidad admisible suelo (ka/cm?) = 2.5
8 No. de zapatas disefiadas = 5

. ]

Zap SepCol BColExt HColExt AnchoAdop Distanc (m) Viga Trabe (m)
Ref (m) (m) (m) Zap ext (m) Borde-Eje B Inic H Inic
A5 421 0.5 0.5 1.00 0.25 0.30 0.50
B5 8.42 0.5 0.5 1.10 0.25 0.30 0.50
C5 421 0.5 0.5 1.35 0.25 0.30 0.50
E5 421 0.5 0.5 125 0.25 0.30 0.50
F5 8.42 0.5 0.5 1.00 0.25 0.30 0.50
INFORMACION DE LAS SOLICITACIONES DE LAS ZAPATAS
Zap Pserv () Pult(t) Pserv (t) Pult (t)
Ref___Zapat Ext_Zapat Ext Zapat Int Zapat Int
A5 51.39 75.00 124.07 180.00
B5 57.27 83.00 90.34 131.00
C5 79.27 115.00 181.28 263.00
E5 70.64 102.00 155.85 226.00
F5 50.03 73.00 81.36 118.00
RESUI TADOS DEI DISENO
Zap Zapata exterior Zapata Int
Ref _LargoL AnchoB_ Espes T (cm) As Paralelo L _As Paralelo B Lado L (cm)
A5 220 110 55 1#6a19 1#3a25 220
B5 220 110 55 1#6a19 1#3a25 188
C5 270 135 60 1#6a19 1#3a25 263
E5 250 125 60 1#6a19 1#3a25 244
F5 200 100 55 1#6a19 1#3a25 179
VIGA TRABE O DE ENIACE
Zap B min H min Mu max As max Extr Ext Vu max Separac flejes
Ref (cm) (cm) (t-m) Sup (cm?2) Inf (cm2) (1) Extremo Ext
A5 30 50 17.09 11.13 0.00 7824 1FL#3de2ramsc/ 1.9
B5 30 50 23.81 16.31 0.00 77.38 1FL# 3 de 2ramsc/ 1.9
C5 30 50 43.27 29.73 11.43 91.78 1FL# 3 de 2ramsc/ 1.6
E5 30 50 34.18 24.20 3.74 87.13 1FL# 3 de 2rams c/ 1.7
F5 30 50 17.49 11.42 0.00 7453 1FL#3de2ramsc/ 2.0
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2.8.8.3 Disefio vigas de amarre

INFORMACION GENERAL
Dato Concepto

1 Resistencia del concreto F'c (kg/cmz) = 210
2  Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Numero de ramas de los flejes = 2
4  # Diametro de los flejes = 3
5  Limite fluencia acero estrib Fy (kg/cm®) = 2400
6 Recubrimientod' (cm) = 5
7  Disefio por %Carga (1) Desplazam (2): 1
8 % max. carga a considerar = 10
9  Mddulo de elasticidad concreto (Ym?) = 1900000
10 Numero de vigas disefiadas = 39

INFORMACION DE LAS VIGAS

Viga AnchoB  Altura H Separac Col Carga Pu Izq Carga Pu Der

# (cm) (cm) (m) (@ ()
1 30 50 3.96 67.51 79.56
1 30 50 3.96 79.56 97.86
1 30 50 3.81 97.86 77.51
1 30 50 3.81 77.51 95.82
1 30 50 3.73 95.82 76.00
1 30 50 3.73 76.00 65.63
2 30 50 7.92 155.85 255.64
2 30 50 7.62 255.64 249.47
2 30 50 7.46 249.47 149.78
3 30 50 3.96 120.45 135.50
3 30 50 3.96 135.50 170.06
3 30 50 3.81 170.06 110.99
3 30 50 3.81 110.99 156.72
3 30 50 3.73 156.72 122.05
3 30 50 3.73 122.05 107.19
4 30 50 7.92 186.10 271.92
4 30 50 7.62 271.92 233.77
4 30 50 7.46 233.77 149.88
5 30 50 3.96 77.08 85.89
5 30 50 3.96 85.89 118.90
5 30 50 7.62 118.90 105.96
5 30 50 3.73 105.96 75.05
5 30 50 3.73 75.05 65.46
A 30 50 4.21 77.51 155.86
A 30 50 4.21 155.86 120.45
A 30 50 4.21 120.45 186.10
A 30 50 4.21 186.10 77.08
C 30 50 4.21 97.86 255.64
C 30 50 4.21 255.64 170.06
C 30 50 421 170.06 271.92
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Viga AnchoB  AlturaH Separac Col Carga Pu lzqg Carga Pu Der
# (cm) (cm) (m) (1) (1)
C 30 50 4.21 271.92 118.90
E 30 50 4.21 95.82 249.70
E 30 50 4.21 249.47 156.72
E 30 50 4.21 156.72 233.77
E 30 50 4.21 156.72 105.96
G 30 50 4.21 65.63 149.78
G 30 50 4.21 149.78 107.19
G 30 50 4.21 107.19 149.88
G 30 50 4.21 149.88 65.46

RESULTADOS
Viga Desplazam Mu Vu H fin As tensibn  As compres Separac flej
(cm) (t-m) (t) (cm) (cm?) (cm?) (cm)

1 0.1050 2.39 1.20 50.0 4.50 - NO neces
1 0.1595 3.62 1.83 50.0 4.50 - NO neces
1 0.1580 3.88 2.03 50.0 4.50 - NO neces
1 0.1421 3.49 1.83 50.0 4.50 - NO neces
1 0.1444 3.70 1.98 50.0 4.50 - NO neces
1 0.0755 1.93 1.04 50.0 4.50 - NO neces
2 6.9579 39.52 9.98 50.0 25.44 8.25 225
2 0.3831 2.35 0.62 50.0 4.50 - NO neces
2 5.8088 37.18 9.97 50.0 26.02 6.27 225
3 0.1312 2.98 1.51 50.0 4.50 - NO neces
3 0.3012 6.84 3.46 50.0 4.50 - NO neces
3 0.4585 11.25 5.91 50.0 7.05 - 22.5
3 0.3550 8.71 4.57 50.0 5.37 - 225
3 0.2525 6.47 3.47 50.0 4.50 - NO neces
3 0.1082 2.77 1.49 50.0 4.50 - NO neces
4 5.9838 33.98 8.58 50.0 24.08 3.57 22.5
4 2.3691 14.54 1.82 50.0 9.30 - NO neces
4 4.8881 31.29 8.39 50.0 22.45 1.30 22.5
5 0.0768 1.74 0.88 50.0 4.50 - NO neces
5 0.2877 6.54 3.30 50.0 4.50 - NO neces
5 0.8036 4,93 1.29 50.0 4.50 - NO neces
5 0.2151 5.76 3.09 50.0 4.50 - NO neces
5 0.0698 1.79 0.96 50.0 4.50 - NO neces
A 0.9253 18.60 8.84 50.0 12.24 - 225
A 0.3708 7.45 3.54 50.0 4.56 - NO neces
A 0.6875 13.82 6.57 50.0 8.80 - 225
A 1.1417 22.95 10.90 50.0 15.62 - 225
C 1.6524 33.21 15.78 50.0 23.61 2.92 18.8
C 0.8963 18.01 8.56 50.0 11.81 - 22.5
(o 1.0668 21.44 10.19 50.0 14.42 - 225
C 1.6025 32.21 15.30 50.0 23.01 2.08 20.2
E 1.6091 32.34 15.36 50.0 23.09 2.19 20
E 0.9713 19.52 9.27 50.0 12.94 - 22.5
E 0.8069 16.22 7.71 50.0 10.50 - 22.5
E 0.5316 10.68 5.08 50.0 6.67 - 225
G 0.8813 17.71 8.41 50.0 11.58 - 225
G 0.4460 8.97 4.26 50.0 5.54 - NO neces
G 0.4471 8.99 4.27 50.0 5.55 - NO neces
G 0.8841 17.77 8.44 50.0 11.62 - 22.5
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2.8.9 Vista 3D de la estructura

A través del grafico a continuacion presentado es posible involucrarse con la
estructura, puesto que la renderizacion de la misma permite observar las
secciones de los elementos estructurales.

Figura 8. Bloque 1 en 3D
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2.8.10 Planos plantas estructurales. Con el fin de identificar cada uno de los
elementos estructurales se presentan los planos de todos los niveles del bloque.

2.8.10.1 Cimentacion: en la figura 9, se presenta un esquema de la distribucion de
las zapatas cuadradas y excéntricas que conforman junto con las vigas trazadas la
ciemtacion del bloque 1.

Figura 9. Cimentacion B1
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2.8.10.2 Segundo piso: la figura 10 indica los elementos estructurales de la
segunda planta del B2 y la distribucion de las viguetas y casetones de la losa
aligerada.

Figura 10. Planta estructural segundo piso bloque 1
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2.8.10.3 Tercero, cuarto y quinto piso: el edificio presenta arquitectonicamente
igualdad en la geometria de los tres ultimos pisos que conforman el bloque 1, por
tanto en la figura 11 se ilustran los elementos estructurales y la ditribucién de la
losa aligerada correspondiente a estos niveles.

Figura 11. Planta estructural tercero, cuarto y quinto piso B1
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2.8.10.4 Cubierta: la distribucion de las cerchas y correas que conforman
estructura de cubierta y la distribucién de la placa aligerada donde se ubicaré la
cupula del observatorio de la universidad, se representan en la figura 12.

Figura 12. Estructura de cubierta B1
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2.9 DISENO ESTRUCTURAL BLOQUE 2

2.9.1 Datos de geometria

NOMENCLATURA
Cm22 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 22 (H1)
Cma33 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 33 (H1)
do : Altura de la seccion de inercia variable en el extremo J del miembro
DJX : Distancia de cacho rigido a partir del nudo J en la direccién X
DJY : Distancia de cacho rigido a partir del nudo J en la direcciéon Y
DJZ : Distancia de cacho rigido a partir del nudo J en la direccién Z
DKX . Distancia de cacho rigido a partir del nudo K en la direccion X
DKY : Distancia de cacho rigido a partir del nudo K en la direccién Y
DKz : Distancia de cacho rigido a partir del nudo K en la direccién Z
dL : Altura de la seccién de inercia variable en el extremo K del miembro
Factor Ig : Factor de reduccién de la inercia (Inercia efectiva/lnercia bruta) para miembros
de hormigén armado
K22 : Factor de longitud efectiva alrededor del eje 22
K33 : Factor de longitud efectiva alrededor del eje 33
L22 : Longitud del miembro para el célculo de la capacidad axial
L33 : Longitud del miembro para el célculo de la capacidad axial
Lb : Longitud entre arriostres contra el pandeo torsional
RX : Rotacion en X
RY : Rotacién en Y
Rz : Rotacién en Z
TO : 1 = Miembro de solo traccion 0 = Miembro normal
TX : Traslacion en X
TY : Traslacion en Y
TZ : Traslacién en Z
NUDOS
Nudo X Y Z Piso
[M] [M] [M]
1 3.93 0 0 1
2 8.22 0 0 1
3 15.64 0 0 1
4 3.93 0 -3.7 1
5 8.22 0 -3.7 1
6 12.43 0 -4.77 1
7 15.64 0 -4.77 1
8 0 0 -9.77 1
9 411 0 -9.77 1
10 8.22 0 -9.77 1
11 12.43 0 -9.77 1
12 16.14 0 -9.77 1
13 0 0 -13.73 1
14 8.22 0 -13.73 1
15 16.64 0 -13.73 1
16 0 0 -17.69 1
17 411 0 -17.69 1
18 8.22 0 -17.69 1
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Nudo X Y Z Piso
(M] (M] (M]
19 12.43 0 -17.69 1
20 16.64 0 -17.69 1
21 0 0 -8.09 1
22 4.11 0 -8.09 1
23 4.75 0 -8.09 1
24 4.75 0 -3.7 1
25 8.22 0 2.35 1
26 15.64 0 2.35 1
27 0 3.2 -17.69 2
28 411 3.2 -17.69 2
29 8.22 3.2 -17.69 2
30 12.43 3.2 -17.69 2
31 16.64 3.2 -17.69 2
32 0 3.2 -9.77 2
33 411 3.2 -9.77 2
34 8.22 3.2 -9.77 2
35 12.43 3.2 -9.77 2
36 16.14 3.2 -9.77 2
37 3.93 3.2 -3.7 2
38 8.22 3.2 -3.7 2
39 12.43 3.2 -4.77 2
40 15.64 3.2 477 2
41 3.93 3.2 0 2
42 8.22 3.2 0 2
43 15.64 3.2 0 2
44 0 3.2 -13.73 2
45 0 3.2 -8.09 2
46 411 3.2 -8.09 2
47 8.22 3.2 -13.73 2
48 8.22 3.2 2.35 2
49 16.64 3.2 -13.73 2
50 15.64 3.2 2.35 2
51 6.34 3.2 -8.09 2
52 6.34 3.2 -3.7 2
53 0 6.4 -17.69 3
54 4.11 6.4 -17.69 3
55 0 9.6 -17.69 4
56 4.11 9.6 -17.69 4
57 8.22 6.4 -17.69 3
58 8.22 9.6 -17.69 4
59 12.43 6.4 -17.69 3
60 12.43 9.6 -17.69 4
61 16.64 6.4 -17.69 3
62 16.64 9.6 -17.69 4
63 0 6.4 -9.77 3
64 4.11 6.4 -9.77 3
65 0 9.6 -9.77 4
66 4.11 9.6 -9.77 4
67 8.22 6.4 -9.77 3
68 8.22 9.6 -9.77 4
69 12.43 6.4 -9.77 3
70 12.43 9.6 -9.77 4
71 16.14 6.4 -9.77 3
72 16.14 9.6 -9.77 4
73 3.93 6.4 -3.7 3
74 8.22 6.4 -3.7 3
75 3.93 9.6 -3.7 4
76 8.22 9.6 -3.7 4
77 12.43 6.4 477 3
78 12.43 9.6 -4.77 4
79 15.64 6.4 477 3
80 15.64 9.6 -4.77 4
81 3.93 6.4 0 3
82 8.22 6.4 0 3
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Nudo X Y Z Piso
(M] (M] (M]
83 3.93 9.6 0
84 8.22 9.6 0
85 15.64 6.4 0
86 15.64 9.6 0
87 0 6.4 -13.73
88 0 9.6 -13.73
89 0 6.4 -8.09
90 0 9.6 -8.09
91 4.11 6.4 -8.09
92 411 9.6 -8.09
93 8.22 6.4 -13.73
94 8.22 9.6 -13.73
95 8.22 6.4 2.35
96 8.22 9.6 2.35
97 16.64 6.4 -13.73
98 16.64 9.6 -13.73
99 15.64 6.4 2.35
100 15.64 9.6 2.35
101 6.34 6.4 -8.09
102 6.34 9.6 -8.09
103 6.34 6.4 -3.7
104 6.34 9.6 -3.7
105 0 12.8 -17.69
106 4.11 12.8 -17.69
107 8.22 12.8 -17.69
108 12.43 12.8 -17.69
109 16.64 12.8 -17.69
110 0 12.8 -9.77
111 0 12.8 -13.73
112 411 12.8 -9.77
113 8.22 12.8 -9.77
114 12.43 12.8 -9.77
115 16.14 12.8 -9.77
116 16.64 12.8 -13.73
117 8.22 12.8 -13.73
118 3.93 12.8 -3.7
119 8.22 12.8 -3.7
120 12.43 12.8 -4.77
121 15.64 12.8 477
122 15.64 12.8 0
123 8.22 12.8 0
124 3.93 12.8 0
125 8.22 12.8 2.35
126 15.64 12.8 2.35
127 0 -3.62 -17.69
128 4.11 -3.62 -17.69
129 8.22 -3.62 -17.69
130 12.43 -3.62 -17.69
131 16.64 -3.62 -17.69
132 0 -3.62 -13.73
133 8.22 -3.62 -13.73
134 16.64 -3.62 -13.73
135 0 -3.62 -9.77
136 4.11 -3.62 -9.77
137 8.22 -3.62 -9.77
138 12.43 -3.62 -9.77
139 16.14 -3.62 -9.77
140 3.93 -3.62 -3.7
141 8.22 -3.62 -3.7
142 12.43 -3.62 -4.77
143 15.64 -3.62 477
144 3.93 -3.62 0
145 8.22 -3.62 0
146 15.64 -3.62 0
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Nudo X Y Z Piso
(M] (M] (M]

147 6 0 -3.7

148 6 0 -9.77

149 6 0 -5.9

150 5.15 0 4.4

151 5.15 0 7.4

152 5.55 0 5.1

153 5.55 0 -6.7

154 12.43 0 0

155 12.43 0 2.35

156 15.8 0 -6.77

157 15.9 0 -7.27

158 13.9 0 -6.77

159 13.9 0 -7.27

160 15.9 3.2 -7.27

161 15.8 3.2 -6.77

162 13.9 3.2 -7.27

163 13.9 3.2 -6.77

164 6.34 3.2 -9.77

165 13.9 6.4 -7.27

166 15.9 6.4 -7.27

167 15.8 6.4 -6.77

168 13.9 6.4 -6.77

169 6.34 6.4 -9.77

170 6.34 9.6 -9.77

171 13.9 9.6 -7.27

172 13.9 9.6 -6.77

173 15.8 9.6 -6.77

174 15.9 9.6 -7.27

175 12.43 3.2 0

176 12.43 3.2 2.35

177 12.43 6.4 0

178 12.43 6.4 2.35

179 12.43 9.6 0

180 12.43 9.6 2.35

181 9.12024 0 -8.84027

182 9.17176 3.2 -8.88598

183 9.17176 6.4 -8.88598

184 9.17176 9.6 -8.88598

185 10.7962 12.8 -7.70969

RESTRICCIONES

Nudo TX TY TZ RX RY RZ

127 1 1 1 1 1 1

128 1 1 1 1 1 1

129 1 1 1 1 1 1

130 1 1 1 1 1 1

131 1 1 1 1 1 1

132 1 1 1 1 1 1

133 1 1 1 1 1 1

134 1 1 1 1 1 1

135 1 1 1 1 1 1

136 1 1 1 1 1 1

137 1 1 1 1 1 1

138 1 1 1 1 1 1

139 1 1 1 1 1 1

140 1 1 1 1 1 1

141 1 1 1 1 1 1

142 1 1 1 1 1 1

143 1 1 1 1 1 1

144 1 1 1 1 1 1

145 1 1 1 1 1 1

146 1 1 1 1 1 1
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MIEMBROS

Viga NJ NK Descripcion Seccion Material do dL Factor Ig
[ecm] [cm]
1 16 17 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
2 17 18 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
3 18 19 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
4 19 20 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
5 8 9 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
6 9 10 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
7 10 11 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
8 11 12 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
9 4 5 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
10 5 6 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
11 6 7 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
12 1 2 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
13 2 3 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
14 19 11 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
15 11 6 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
16 4 1 VIGA 11 RCBEAM 30x50 H 210x4200 0 0 0.35
17 16 13 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
18 13 8 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
19 8 21 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
20 17 9 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
21 9 22 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
22 18 14 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
23 14 10 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
24 10 5 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
25 5 2 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
26 2 25 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
27 20 15 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
28 15 12 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
29 7 3 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
30 3 26 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
31 21 22 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
32 25 26 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
33 27 28 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
34 28 29 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
35 29 30 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
36 30 31 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
37 32 33 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
38 33 34 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
39 34 35 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
40 35 36 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
41 37 38 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
42 38 39 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
43 39 40 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
44 41 42 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
45 42 43 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
46 30 35 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
47 35 39 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
48 37 41 VIGA 11 RCBEAM 30x50 H 210x4200 0 0 0.35
49 27 44 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
50 44 32 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
51 32 45 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
52 28 33 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
53 33 46 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
54 29 47 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
55 47 34 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
56 34 38 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
57 38 42 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
58 42 48 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
59 31 49 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
60 49 36 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
61 40 43 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
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Viga NJ NK Descripcion Seccidn Material do dL Factor Ig
[em] [cm]
62 43 50 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
63 45 46 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
64 46 51 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
65 48 50 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
66 51 52 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
67 53 54 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
68 55 56 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
69 54 57 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
70 56 58 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
71 57 59 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
72 58 60 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
73 59 61 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
74 60 62 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
75 63 64 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
76 65 66 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
77 64 67 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
78 66 68 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
79 67 69 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
80 68 70 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
81 69 71 VIGA J RCBEAM 30x50 H 210x4200 0 0 0.35
82 70 72 VIGAJ RCBEAM 30x50 H 210x4200 0 0 0.35
83 73 74 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
84 75 76 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
85 74 77 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
86 76 78 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
87 77 79 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
88 78 80 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
89 81 82 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
90 83 84 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
91 82 85 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
92 84 86 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
93 59 69 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
94 60 70 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
95 69 77 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
96 70 78 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
97 73 81 VIGA 11 RCBEAM 30x50 H 210x4200 0 0 0.35
98 75 83 VIGA 11 RCBEAM 30x50 H 210x4200 0 0 0.35
99 53 87 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
100 55 88 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
101 87 63 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
102 88 65 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
103 63 89 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
104 65 90 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
105 54 64 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
106 56 66 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
107 64 91 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
108 66 92 VIGA 7 RCBEAM 30x50 H 210x4200 0 0 0.35
109 57 93 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
110 58 94 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
111 93 67 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
112 94 68 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
113 67 74 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
114 68 76 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
115 74 82 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
116 76 84 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
117 82 95 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
118 84 96 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
119 61 97 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
120 62 98 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
121 97 71 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
122 98 72 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
123 79 85 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
124 80 86 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
125 85 99 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
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126 86 100 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
127 89 91 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
128 90 92 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
129 91 101 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
130 92 102 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
131 95 99 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
132 96 100 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
133 101 103 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
134 102 104 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
135 105 106 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
136 106 107 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
137 107 108 VIGA H RCBEAM 30x50 H 210x4200 0 0 0.35
138 108 109 VIGAH RCBEAM 30x50 H 210x4200 0 0 0.35
139 110 112 VGA J RCBEAM 30x50 H 210x4200 0 0 0.35
140 112 113 VGAJ RCBEAM 30x50 H 210x4200 0 0 0.35
141 113 114 VGA J RCBEAM 30x50 H 210x4200 0 0 0.35
142 114 115 VGAJ RCBEAM 30x50 H 210x4200 0 0 0.35
143 118 119 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
144 119 120 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
145 120 121 VIGA K RCBEAM 30x50 H 210x4200 0 0 0.35
146 124 123 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
147 123 122 VIGA L RCBEAM 30x50 H 210x4200 0 0 0.35
148 125 126 VIGUETA RCBEAM 15x50 H 210x4200 0 0 0.35
149 105 111 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
150 111 110 VIGA 6 RCBEAM 30x50 H 210x4200 0 0 0.35
151 107 117 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
152 117 113 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
153 113 119 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
154 119 123 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
155 123 125 VIGA 8 RCBEAM 30x50 H 210x4200 0 0 0.35
156 118 124 VIGA 11 RCBEAM 30x50 H 210x4200 0 0 0.35
157 109 116 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
158 116 115 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
159 115 121 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
160 121 122 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
161 122 126 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
162 114 120 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
163 127 16 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
164 128 17 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
165 129 18 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
166 130 19 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
167 131 20 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
168 132 13 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
169 133 14 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
170 134 15 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
171 135 8 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
172 136 9 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
173 137 10 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
174 138 11 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
175 139 12 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
176 140 4 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
177 141 5 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
178 142 6 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
179 143 7 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
180 144 1 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
181 145 2 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
182 146 3 CoL1 RCCOL 50x50 H 210x4200 0 0 0.7
183 16 27 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
184 17 28 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
185 18 29 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
186 19 30 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
187 20 31 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
188 13 44 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
189 14 47 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
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190 15 49 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
191 8 32 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
192 9 33 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
193 10 34 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
194 11 35 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
195 12 36 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
196 4 37 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
197 5 38 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
198 6 39 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
199 7 40 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
200 1 41 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
201 2 42 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
202 3 43 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
203 27 53 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
204 28 54 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
205 29 57 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
206 30 59 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
207 31 61 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
208 44 87 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
209 47 93 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
210 49 97 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
211 32 63 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
212 33 64 coL1l RCCOL 50x50 H 210x4200 0 0 0.7
213 34 67 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
214 35 69 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
215 36 71 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
216 37 73 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
217 38 74 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
218 39 77 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
219 40 79 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
220 41 81 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
221 42 82 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
222 43 85 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
223 53 55 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
224 54 56 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
225 57 58 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
226 59 60 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
227 61 62 coL1l RCCOL 50x50 H 210x4200 0 0 0.7
228 87 88 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
229 93 94 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
230 97 98 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
231 63 65 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
232 64 66 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
233 67 68 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
234 69 70 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
235 71 72 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
236 73 75 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
237 74 76 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
238 7 78 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
239 79 80 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
240 81 83 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
241 82 84 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
242 85 86 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
243 55 105 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
244 56 106 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
245 58 107 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
246 60 108 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
247 62 109 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
248 88 111 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
249 94 117 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
250 98 116 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
251 65 110 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
252 66 112 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
253 68 113 COL1 RCCOL 50x50 H 210x4200 0 0 0.7
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254 70 114 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
255 72 115 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
256 75 118 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
257 76 119 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
258 78 120 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
259 80 121 COoL1 RCCOL 50x50 H 210x4200 0 0 0.7
260 83 124 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
261 84 123 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
262 86 122 coL1 RCCOL 50x50 H 210x4200 0 0 0.7
263 148 147 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0
264 22 23 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
265 23 151 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
266 151 153 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
267 24 150 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
268 152 150 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
269 149 152 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
270 153 149 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
271 6 154 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
272 154 155 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
273 156 158 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0
274 157 159 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0
275 159 158 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0
276 12 157 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
277 157 156 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
278 156 7 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
279 36 160 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
280 160 161 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
281 161 40 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
282 160 162 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
283 161 163 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
284 162 163 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
285 51 164 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
286 169 101 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
287 166 165 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
288 167 168 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
289 165 168 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
290 71 166 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
291 166 167 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
292 167 79 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
293 170 102 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
294 173 172 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
295 174 171 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
296 171 172 VIGA BORDE RCBEAM 25x25 H 210x4200 0 0 0.35
297 72 174 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
298 174 173 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
299 173 80 VIGA 10 RCBEAM 30x50 H 210x4200 0 0 0.35
300 39 175 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
301 175 176 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
302 77 177 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
303 177 178 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
304 78 179 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
305 179 180 VIGA 9 RCBEAM 30x50 H 210x4200 0 0 0.35
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2.9.2 Datos de cargas

NOMENCLATURA

Comb: Indica si la carga es una combinacién (1= es combinacién. 0 = es condicién de carga)

ESTADOS DE CARGA

Estado Descripcion Comb. Categoria
pp Peso Propio 0 DL
sc Sobre carga 0 LL
pm Peso de muros 0 DL
MASAS
Nudo TX TY TZ RX RY Rz
[Ton] [Ton] [Ton] [Ton*M2] [Ton*M2] [Ton*M2]
181 230.638 0 230.638 0 12584.3 0
182 227.29 0 227.29 0 12501.4 0
183 227.29 0 227.29 0 12501.4 0
184 227.29 0 227.29 0 12501.4 0
185 116.347 0 116.347 0 4282.07 0
FUERZA DISTRIBUIDA SOBRE MIEMBROS
¥z
¥1i
di | 'E]
, d2
I
Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
pp 10 Y 0 -0.347405 0 1 100 1
Y -0.347405 0 0 1 100 1
14 Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.41035 50 1 100 1
Y -1.41035 -1.41035 0 1 50 1
Y -1.41035 -1.24285 50 1 100 1
15 Y -1.24285 -1.16245 0 1 50 1
Y -0.49245 -0.49245 50 1 60 1
Y -1.12895 -1.07535 60 1 100 1
Y -1.41035 -1.41035 0 1 100 1
16 Y -1.43715 -1.43715 0 1 100 1
17 Y -1.37685 -1.37685 0 1 100 1
18 Y -1.37685 -1.37685 0 1 100 1
19 Y -1.37685 -1.37685 0 1 100 1
20 Y -1.37685 -1.37685 0 1 50 1
Y -1.37685 -1.37685 50 1 100 1
Y -1.37685 -1.37685 0 1 50 1
Y -1.37685 -1.37685 50 1 100 1
21 Y -1.37685 -1.37685 0 1 100 1
Y -0.63315 -0.63315 0 1 100 1
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

22 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

23 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

24 Y -1.41035 -1.41035 0 1 823723
Y -1.41035 0 82.3723 1 100

Y -0.7437 -0.7437 0 1 100

25 Y -1.43715 -1.43715 0 1 100
Y -1.41035 -1.41035 0 1 100

26 Y -1.41035 -1.41035 0 1 100
27 Y -1.41035 -1.41035 0 1 100
28 Y -1.39924 -1.23306 0 1 100
29 Y -1.07535 -1.07535 0 1 100
30 Y -1.07535 -1.07535 0 1 100
42 Y 0 -0.347405 0 1 100
Y -0.347405 0 0 1 100

46 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.24285 50 1 100

47 Y -1.24285 -1.16245 0 1 50
Y -0.49245 -0.49245 50 1 60

Y -1.12895 -1.07535 60 1 100

Y -1.41035 -1.41035 0 1 100

48 Y -1.43715 -1.43715 0 1 100
49 Y -1.37685 -1.37685 0 1 100
50 Y -1.37685 -1.37685 0 1 100
51 Y -1.37685 -1.37685 0 1 100
52 Y -1.37685 -1.37685 0 1 50
Y -1.37685 -1.37685 50 1 100

Y -1.37685 -1.37685 0 1 50

Y -1.37685 -1.37685 50 1 100

53 Y -1.37685 -1.37685 0 1 100
Y -0.74705 -0.74705 0 1 100

54 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

55 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

56 Y -1.41035 -1.41035 0 1 823723
Y -1.41035 0 82.3723 1 100

Y -0.6298 -0.6298 0 1 276771

Y -0.6298 -0.6298 27.6771 1 100

57 Y -1.43715 -1.43715 0 1 100
Y -1.41035 -1.41035 0 1 100

58 Y -1.41035 -1.41035 0 1 100
59 Y -1.41035 -1.41035 0 1 100
60 Y -1.39924 -1.23306 0 1 100
61 Y -1.07535 -1.07535 0 1 100
62 Y -1.07535 -1.07535 0 1 100
66 Y -0.6298 -0.6298 0 1 100
85 Y 0 -0.347405 0 1 100
Y -0.347405 0 0 1 100

86 Y 0 -0.347405 0 1 100
Y -0.347405 0 0 1 100

93 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.24285 50 1 100

94 Y -1.41035 -1.41035 0 1 50
Y -1.41035 -1.41035 50 1 100

Y -1.41035 -1.41035 0 1 50

Y -1.41035 -1.24285 50 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

95 Y -1.24285 -1.16245 0 1 50
Y -0.49245 -0.49245 50 1 60

Y -1.12895 -1.07535 60 1 100

Y -1.41035 -1.41035 0 1 100

96 Y -1.24285 -1.16245 0 1 50
Y -0.49245 -0.49245 50 1 60

Y -1.12895 -1.07535 60 1 100

Y -1.41035 -1.41035 0 1 100

97 Y -1.43715 -1.43715 0 1 100
98 Y -1.43715 -1.43715 0 1 100
99 Y -1.37685 -1.37685 0 1 100
100 Y -1.37685 -1.37685 0 1 100
101 Y -1.37685 -1.37685 0 1 100
102 Y -1.37685 -1.37685 0 1 100
103 Y -1.37685 -1.37685 0 1 100
104 Y -1.37685 -1.37685 0 1 100
105 Y -1.37685 -1.37685 0 1 50
Y -1.37685 -1.37685 50 1 100

Y -1.37685 -1.37685 0 1 50

Y -1.37685 -1.37685 50 1 100

106 Y -1.37685 -1.37685 0 1 50
Y -1.37685 -1.37685 50 1 100

Y -1.37685 -1.37685 0 1 50

Y -1.37685 -1.37685 50 1 100

107 Y -1.37685 -1.37685 0 1 100
Y -0.74705 -0.74705 0 1 100

108 Y -1.37685 -1.37685 0 1 100
Y -0.74705 -0.74705 0 1 100

109 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

110 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

111 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

112 Y -1.37685 -1.37685 0 1 100
Y -1.41035 -1.41035 0 1 100

113 Y -1.41035 -1.41035 0 1 823723
Y -1.41035 0 82.3723 1 100

Y -0.6298 -0.6298 0 1 276771

Y -0.6298 -0.6298 27.6771 1 100

114 Y -1.41035 -1.41035 0 1 823723
Y -1.41035 0 82.3723 1 100

Y -0.6298 -0.6298 0 1 276771

Y -0.6298 -0.6298  27.6771 1 100

115 Y -1.43715 -1.43715 0 1 100
Y -1.41035 -1.41035 0 1 100

116 Y -1.43715 -1.43715 0 1 100
Y -1.41035 -1.41035 0 1 100

117 Y -1.41035 -1.41035 0 1 100
118 Y -1.41035 -1.41035 0 1 100
119 Y -1.41035 -1.41035 0 1 100
120 Y -1.41035 -1.41035 0 1 100
121 Y -1.39924 -1.23306 0 1 100
122 Y -1.39924 -1.23306 0 1 100
123 Y -1.07535 -1.07535 0 1 100
124 Y -1.07535 -1.07535 0 1 100
125 Y -1.07535 -1.07535 0 1 100
126 Y -1.07535 -1.07535 0 1 100
133 Y -0.6298 -0.6298 0 1 100
134 Y -0.6298 -0.6298 0 1 100
135 Y -0.198 -0.198 0 1 100
136 Y -0.198 -0.198 0 1 100
137 Y -0.198 -0.198 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

138 Y -0.198 -0.099  88.1235 1 100
Y -0.198 -0.198 0 1 88.1235

139 Y -0.198 -0.198 0 1 100
140 Y -0.198 -0.198 0 1 100
141 Y -0.198 -0.198 0 1 100
142 Y -0.198 -0.198 0 1 100
143 Y -0.0925 -0.0925 0 1 100
144 Y -0.08965 -0.115576 0 1 100
Y 0 -0.822884 0 1 100

145 Y -0.11925 -0.11925 0 1 100
146 Y -0.0925 -0.0925 0 1 100
147 Y -0.11925 -0.11925  56.7385 1 100
Y -0.0925 -0.11925 0 1 56.7385

Y -0.05875 -0.05875 0 1 100

148 Y -0.05875 -0.05875 0 1 100
153 Y -3.34063 -3.34063 0 1 823723
Y -3.34064 0 82.3723 1 100

158 Y -0.012402 -0.024803 0 1 100
159 Y -2.92928 -2.53449 0 1 100
162 Y -2.94389 -2.54714 0 1 100
Y -3.34063 -3.34063 0 1 100

263 Y -0.7437 -0.7437 0 0 6.07
Y -0.63315 -0.63315 0 0 1.68

Y -0.41875 -0.28475 1.68 0 2.37

Y -0.28475 -0.15075 2.37 0 3.07

Y -0.15075 0 3.07 0 3.87

Y 0 -0.15075 3.87 0 4.67

Y -0.15075 -0.41875 4.67 0 6.07

265 Y -0.362277 -0.246349 0 1 100
266 Y -0.247232 -0.130888 0 1 100
267 Y -0.363577 -0.247232 0 1 100
268 Y -0.130888 -0.247232 0 1 100
269 Y 0 -0.13139 0 1 100
270 Y -0.13139 0 0 1 100
271 Y -1.07535 -1.07535 0 1 100
Y 0 -1.41035 0 1 224319

Y -1.41035 -1.41035  22.4319 1 100

272 Y -1.07535 -1.07535 0 1 100
Y -1.41035 -1.41035 0 1 100

275 Y -0.49245 -0.49245 0 1 100
276 Y -1.23716 -1.15713 0 1 100
278 Y -1.12535 -1.07193 0 1 100
279 Y -1.23716 -1.15713 0 1 100
281 Y -1.12535 -1.07193 0 1 100
284 Y -0.49245 -0.49245 0 1 100
285 Y -0.6298 -0.6298 0 1 100
Y -0.74705 -0.74705 0 1 100

286 Y -0.6298 -0.6298 0 1 100
Y -0.74705 -0.74705 0 1 100

289 Y -0.49245 -0.49245 0 1 100
290 Y -1.23716 -1.15713 0 1 100
292 Y -1.12535 -1.07193 0 1 100
293 Y -0.6298 -0.6298 0 1 100
Y -0.74705 -0.74705 0 1 100

296 Y -0.49245 -0.49245 0 1 100
297 Y -1.23716 -1.15713 0 1 100
299 Y -1.12535 -1.07193 0 1 100
300 Y 0 -1.41035 0 1 224319
Y -1.41035 -1.41035  22.4319 1 100

Y -1.07535 -1.07535 0 1 100

301 Y -1.41035 -1.41035 0 1 100
Y -1.07535 -1.07535 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
302 Y 0 -1.41035 0 1 224319
Y -1.41035 -1.41035  22.4319 1 100
Y -1.07535 -1.07535 0 1 100
303 Y -1.41035 -1.41035 0 1 100
Y -1.07535 -1.07535 0 1 100
304 Y 0 -1.41035 0 1 224319
Y -1.41035 -1.41035  22.4319 1 100
Y -1.07535 -1.07535 0 1 100
305 Y -1.41035 -1.41035 0 1 100
Y -1.07535 -1.07535 0 1 100
sc 10 Y 0 -0.103703 0 1 100
Y -0.103703 0 0 1 100
14 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.371 50 1 100
15 Y -0.371 -0.347 0 1 50
Y -0.147 -0.147 50 1 60
Y -0.337 -0.321 60 1 100
Y -0.421 -0.421 0 1 100
16 Y -0.429 -0.429 0 1 100
17 Y -0.411 -0.411 0 1 100
18 Y -0.411 -0.411 0 1 100
19 Y -0.411 -0.411 0 1 100
20 Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100
Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100
21 Y -0.411 -0.411 0 1 100
Y -0.189 -0.189 0 1 100
22 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100
23 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100
24 Y -0.421 -0.421 0 1 823723
Y -0.421 0 823723 1 100
Y -0.222 -0.222 0 1 100
25 Y -0.429 -0.429 0 1 100
Y -0.421 -0.421 0 1 100
26 Y -0.421 -0.421 0 1 100
27 Y -0.421 -0.421 0 1 100
28 Y -0.417684 -0.368078 0 1 100
29 Y -0.321 -0.321 0 1 100
30 Y -0.321 -0.321 0 1 100
42 Y 0 -0.103703 0 1 100
Y -0.103703 0 0 1 100
46 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100
Y -0.421 -0.421 0 1 50
Y -0.421 -0.371 50 1 100
47 Y -0.371 -0.347 0 1 50
Y -0.147 -0.147 50 1 60
Y -0.337 -0.321 60 1 100
Y -0.421 -0.421 0 1 100
48 Y -0.429 -0.429 0 1 100
49 Y -0.411 -0.411 0 1 100
50 Y -0.411 -0.411 0 1 100
51 Y -0.411 -0.411 0 1 100
52 Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100
Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100
53 Y -0.411 -0.411 0 1 100
Y -0.223 -0.223 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

54 Y -0.411 -0.411 1 100
Y -0.421 -0.421 0 1 100

55 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100

56 Y -0.421 -0.421 0 1 823723
Y -0.421 0 823723 1 100

Y -0.188 -0.188 1 276771

Y -0.188 -0.188  27.6771 1 100

57 Y -0.429 -0.429 0 1 100
Y -0.421 -0.421 0 1 100

58 Y -0.421 -0.421 0 1 100
59 Y -0.421 -0.421 0 1 100
60 Y -0.417684 -0.368078 0 1 100
61 Y -0.321 -0.321 0 1 100
62 Y -0.321 -0.321 0 1 100
66 Y -0.188 -0.188 0 1 100
82 Y 0 0 0 0 100
85 Y 0 -0.103703 0 1 100
Y -0.103703 0 0 1 100

86 Y 0 -0.103703 0 1 100
Y -0.103703 0 0 1 100

93 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.371 50 1 100

94 Y -0.421 -0.421 0 1 50
Y -0.421 -0.421 50 1 100

Y -0.421 -0.421 0 1 50

Y -0.421 -0.371 50 1 100

95 Y -0.371 -0.347 0 1 50
Y -0.147 -0.147 50 1 60

Y -0.337 -0.321 60 1 100

Y -0.421 -0.421 0 1 100

96 Y -0.371 -0.347 0 1 50
Y -0.147 -0.147 50 1 60

Y -0.337 -0.321 60 1 100

Y -0.421 -0.421 0 1 100

97 Y -0.429 -0.429 0 1 100
98 Y -0.429 -0.429 0 1 100
99 Y -0.411 -0.411 0 1 100
100 Y -0.411 -0.411 0 1 100
101 Y -0.411 -0.411 0 1 100
102 Y -0.411 -0.411 0 1 100
103 Y -0.411 -0.411 0 1 100
104 Y -0.411 -0.411 0 1 100
105 Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100

Y -0.411 -0.411 0 1 50

Y -0.411 -0.411 50 1 100

106 Y -0.411 -0.411 0 1 50
Y -0.411 -0.411 50 1 100

Y -0.411 -0.411 0 1 50

Y -0.411 -0.411 50 1 100

107 Y -0.411 -0.411 0 1 100
Y -0.223 -0.223 0 1 100

108 Y -0.411 -0.411 0 1 100
Y -0.223 -0.223 0 1 100

109 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100

110 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100

111 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]

112 Y -0.411 -0.411 0 1 100
Y -0.421 -0.421 0 1 100

113 Y -0.421 -0.421 0 1 823723
Y -0.421 0 823723 1 100

Y -0.188 -0.188 0 1 276771

Y -0.188 -0.188  27.6771 1 100

114 Y -0.421 -0.421 0 1 823723
Y -0.421 0 823723 1 100

Y -0.188 -0.188 0 1 276771

Y -0.188 -0.188 27.6771 1 100

115 Y -0.429 -0.429 0 1 100
Y -0.421 -0.421 0 1 100

116 Y -0.429 -0.429 0 1 100
Y -0.421 -0.421 0 1 100

117 Y -0.421 -0.421 0 1 100
118 Y -0.421 -0.421 0 1 100
119 Y -0.421 -0.421 0 1 100
120 Y -0.421 -0.421 0 1 100
121 Y -0.417684 -0.368078 0 1 100
122 Y -0.417684 -0.368078 0 1 100
123 Y -0.321 -0.321 0 1 100
124 Y -0.321 -0.321 0 1 100
125 Y -0.321 -0.321 0 1 100
126 Y -0.321 -0.321 0 1 100
133 Y -0.188 -0.188 0 1 100
134 Y -0.188 -0.188 0 1 100
135 Y -0.1386 -0.1386 0 1 100
136 Y -0.1386 -0.1386 0 1 100
137 Y -0.1386 -0.1386 0 1 100
138 Y -0.1386 -0.0693  88.1235 1 100
Y -0.1386 -0.1386 0 1 881235

139 Y -0.1386 -0.1386 0 1 100
140 Y -0.1386 -0.1386 0 1 100
141 Y -0.1386 -0.1386 0 1 100
142 Y -0.1386 -0.1386 0 1 100
143 Y -0.06475 -0.06475 0 1 100
144 Y -0.062755 -0.080903 0 1 100
Y 0 -0.103703 0 1 100

145 Y -0.083475 -0.083475 0 1 100
146 Y -0.06475 -0.06475 0 1 100
147 Y -0.083475 -0.083475  56.7385 1 100
Y -0.06475 -0.083475 0 1 56.7385

Y -0.041125 -0.041125 0 1 100

148 Y -0.041125 -0.041125 0 1 100
153 Y -0.421 -0.421 0 1 823723
Y -0.421 0 823723 1 100

158 Y -0.008681 -0.017362 0 1 100
159 Y -0.369159 -0.319407 0 1 100
162 Y -0.371 -0.321 0 1 100
Y -0.421 -0.421 0 1 100

263 Y -0.222 -0.222 0 0 6.07
Y -0.189 -0.189 0 0 1.68

Y -0.125 -0.085 1.68 0 2.37

Y -0.085 -0.045 2.37 0 3.07

Y -0.045 0 3.07 0 3.87

Y 0 -0.045 3.87 0 4.67

Y -0.045 -0.125 4.67 0 6.07

265 Y -0.108143 -0.073537 0 1 100
266 Y -0.073801 -0.039071 0 1 100
267 Y -0.10853 -0.073801 0 1 100
268 Y -0.039071 -0.073801 0 1 100
269 Y 0 -0.039221 0 1 100
270 Y -0.039221 0 0 1 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
271 Y -0.321 -0.321 0 1 100
Y 0 -0.421 0 1 224319
Y -0.421 -0.421  22.4319 1 100
272 Y -0.321 -0.321 0 1 100
Y -0.421 -0.421 0 1 100
275 Y -0.147 -0.147 0 1 100
276 Y -0.369302 -0.345412 0 1 100
278 Y -0.335927 -0.319978 0 1 100
279 Y -0.369302 -0.345412 0 1 100
281 Y -0.335927 -0.319978 0 1 100
284 Y -0.147 -0.147 0 1 100
285 Y -0.188 -0.188 0 1 100
Y -0.223 -0.223 0 1 100
286 Y -0.188 -0.188 0 1 100
Y -0.223 -0.223 0 1 100
289 Y -0.147 -0.147 0 1 100
290 Y -0.369302 -0.345412 0 1 100
292 Y -0.335927 -0.319978 0 1 100
293 Y -0.188 -0.188 0 1 100
Y -0.223 -0.223 0 1 100
294 Y 0 0 0 0 100
295 Y 0 0 0 0 100
296 Y -0.147 -0.147 0 1 100
297 Y -0.369302 -0.345412 0 1 100
299 Y -0.335927 -0.319978 0 1 100
300 Y 0 -0.421 0 1 224319
Y -0.421 -0.421 22.4319 1 100
Y -0.321 -0.321 0 1 100
301 Y -0.421 -0.421 0 1 100
Y -0.321 -0.321 1 100
302 Y 0 -0.421 0 1 224319
Y -0.421 -0.421  22.4319 1 100
Y -0.321 -0.321 0 1 100
303 Y -0.421 -0.421 0 1 100
Y -0.321 -0.321 0 1 100
304 Y 0 -0.421 0 1 224319
Y -0.421 -0.421  22.4319 1 100
Y -0.321 -0.321 0 1 100
305 Y -0.421 -0.421 0 1 100
Y -0.321 -0.321 0 1 100
pm 1 Y -0.729 -0.729 0 0 100
2 Y -0.729 -0.729 0 0 100
3 Y -0.729 -0.729 0 0 100
4 Y -0.729 -0.729 0 0 100
5 Y -0.729 -0.729 0 0 100
6 Y -0.729 -0.729 0 0 411
7 Y -0.729 -0.729 0 0 100
8 Y -0.73 -0.73 0 0 100
9 Y -0.729 -0.729 0 0 4.29
10 Y -0.729 -0.729 0 0 100
11 Y -0.729 -0.729 0 0 100
12 Y -0.729 -0.729 0 0 100
13 Y 0 0 0 0 100
32 Y -0.729 -0.729 0 0 7.42
33 Y -0.729 -0.729 0 0 100
34 Y -0.729 -0.729 0 0 100
35 Y -0.729 -0.729 0 0 100
36 Y -0.729 -0.729 0 0 100
37 Y -0.729 -0.729 0 0 100
38 Y -0.729 -0.729 0 0 4.11
39 Y -0.729 -0.729 0 0 100
40 Y -0.73 -0.73 0 0 100
41 Y -0.729 -0.729 0 0 4.29
42 Y -0.729 -0.729 0 0 100
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Estado Miembro Dirl Vall Val2 Distl % Dist2 %

[Ton/M] [Ton/M] [M] [M]
43 Y -0.729 -0.729 0 0 100
44 Y -0.729 -0.729 0 0 100
45 Y 0 0 0 0 100
65 Y -0.729 -0.729 0 0 7.42
67 Y -0.729 -0.729 0 0 100
68 Y -0.729 -0.729 0 0 100
69 Y -0.729 -0.729 0 0 100
70 Y -0.729 -0.729 0 0 100
71 Y -0.729 -0.729 0 0 100
72 Y -0.729 -0.729 0 0 100
73 Y -0.729 -0.729 0 0 100
74 Y -0.729 -0.729 0 0 100
75 Y -0.729 -0.729 0 0 100
76 Y -0.729 -0.729 0 0 100
77 Y -0.729 -0.729 0 0 411
78 Y -0.729 -0.729 0 0 411
79 Y -0.729 -0.729 0 0 100
80 Y -0.729 -0.729 0 0 100
81 Y -0.73 -0.73 0 0 100
82 Y -0.73 -0.73 0 0 100
83 Y -0.729 -0.729 0 0 4.29
84 Y -0.729 -0.729 0 0 4.29
85 Y -0.729 -0.729 0 0 100
86 Y -0.729 -0.729 0 0 100
87 Y -0.729 -0.729 0 0 100
88 Y -0.729 -0.729 0 0 100
89 Y -0.729 -0.729 0 0 100
90 Y -0.729 -0.729 0 0 100
91 Y 0 0 0 0 100
92 Y 0 0 0 0 100
131 Y -0.729 -0.729 0 0 7.42
132 Y -0.729 -0.729 0 0 7.42
135 Y -0.41 -0.41 0 0 100
136 Y -0.41 -0.41 0 0 100
137 Y -0.41 -0.41 0 0 100
138 Y -0.41 -0.41 0 0 100
146 Y -0.41 -0.41 0 0 100
148 Y -0.41 -0.41 0 0 100
149 Y -0.41 -0.41 0 0 100
150 Y -0.41 -0.41 0 0 100
151 Y -0.41 -0.41 0 0 100
152 Y -0.41 -0.41 0 0 100
154 Y -0.41 -0.41 0 0 100
155 Y -0.41 -0.41 0 0 100
156 Y -0.41 -0.41 0 0 100
157 Y -0.41 -0.41 0 0 100
158 Y -0.41 -0.41 0 0 100
159 Y -0.41 -0.41 0 0 100
160 Y -0.41 -0.41 0 0 100
161 Y -0.41 -0.41 0 0 100
273 Y -0.73 -0.73 0 0 100
274 Y -0.73 -0.73 0 0 100
282 Y -0.73 -0.73 0 0 100
283 Y -0.73 -0.73 0 0 100
287 Y -0.73 -0.73 0 0 100
288 Y -0.73 -0.73 0 0 100
294 Y -0.73 -0.73 0 0 100
295 Y -0.73 -0.73 0 0 100
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2.9.3 Anadlisis sismico

ANALISIS MODAL ESPECTRAL

MASAS:
Nudo Masa X Masa Y Masa Z Iner. XX Iner.YY Iner.ZZ

[Ton] [Ton] [Ton] [Ton*M2] [Ton*M2] [Ton*M2]
181 230.64 0.00 230.64 0.00 12584.27 0.00
182 227.29 0.00 227.29 0.00 12501.42 0.00
183 227.29 0.00 227.29 0.00 12501.42 0.00
184 227.29 0.00 227.29 0.00 12501.42 0.00
185 116.35 0.00 116.35 0.00 4282.07 0.00
FRECUENCIAS POR MODO:
MODO w T

[RAD/SEG] [SEG]
1 5.79 1.08436
2 5.97 1.05315
3 7.23 0.86945
4 19.37 0.32438
5 19.84 0.31672
6 24.61 0.25536
7 37.23 0.16877
8 38.13 0.16478
9 47.77 0.13154
10 58.74 0.10697
PORCENTAJE DE PARTICIPACION DE MASAS

Participacién Modal
MODO Part.X Part.Y Part.Z Rot.X Rot.Y Rot.Z
1 75.63 0.00 0.05 0.00 6.14 0.00
2 0.05 0.00 80.05 0.00 1.90 0.00
3 6.69 0.00 2.36 0.00 73.43 0.00
4 9.72 0.00 0.32 0.00 2.40 0.00
5 0.62 0.00 10.46 0.00 0.72 0.00
6 1.00 0.00 0.54 0.00 9.25 0.00
7 3.16 0.00 0.45 0.00 0.17 0.00
8 0.66 0.00 351 0.00 0.00 0.00
9 0.37 0.00 0.24 0.00 3.75 0.00
10 1.22 0.00 0.21 0.00 0.65 0.00
TOTAL: 99.12 0.00 98.19 0.00 98.41 0.00
MASA TOTAL
GDL Masa Total
[Ton/M*Sec2]

X 104.98
TY 0.00
TZ 104.98
RX 0.00
RY 5548.02
RZ 0.00

146



ESPECTRO DE RESPUESTA SISMICA

T[Seq] alg
0.00000 0.83
0.10000 0.83
0.20000 0.83
0.30000 0.83
0.40000 0.83
0.50000 0.83
0.60000 0.83
0.70000 0.83
0.72000 0.83
0.80000 0.74
0.90000 0.66
1.00000 0.59
1.10000 0.54
1.20000 0.50
1.30000 0.46
1.40000 0.42
1.50000 0.40
1.60000 0.37
1.70000 0.35
1.80000 0.33
1.90000 0.31
2.00000 0.30
2.10000 0.28
2.20000 0.27
2.30000 0.26
2.40000 0.25
2.50000 0.24
2.60000 0.23
2.70000 0.22
2.80000 0.21
2.90000 0.21
3.00000 0.20
3.10000 0.19
3.20000 0.19
3.30000 0.18
3.40000 0.18
3.50000 0.17
3.60000 0.17
3.70000 0.17
3.80000 0.17
3.90000 0.17
4.00000 0.17
5.00000 0.17
Estado

Factor de escala

Acel
aly

1.00 4
0.20 3
0.60 4
0.40 4
0.20 4

i

sx=Sismo en X

=1.00
Factor de amortiguamiento = 5.00

1.00

2.00

3.00

4.00
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VALORES ESPECTRALES CALCULADOS

MODO W T alg
[RAD/SEG] [SEG] [M/Sec2]
1 5.79 1.08436 2.26
2 5.97 1.05315 2.33
3 7.23 0.86945 2.82
4 19.37 0.32438 3.40
5 19.84 0.31672 3.40
6 24.61 0.25536 3.40
7 37.23 0.16877 3.40
8 38.13 0.16478 3.40
9 47.77 0.13154 3.40
10 58.74 0.10697 3.40
Estado =sz=Sismo en Z
Factor de escala =1.00

Factor de amortiguamiento = 5.00

VALORES ESPECTRALES CALCULADOS

MODO W T alg

[RAD/SEG] [SEG] [M/Sec?]
1 5.79 1.08436 2.26
2 5.97 1.05315 2.33
3 7.23 0.86945 2.82
4 19.37 0.32438 3.40
5 19.84 0.31672 3.40
6 24.61 0.25536 3.40
7 37.23 0.16877 3.40
8 38.13 0.16478 3.40
9 47.77 0.13154 3.40
10 58.74 0.10697 3.40

MODOS DE VIBRAR

Desplazamientos normalizados a PHI*M*PHI=1

Modo de vibrar: 1

W=579 [RAD/SEG] PERIODO = 1.08436 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.03 0.00 0.00 0.00 0.00 0.00
182 0.06 0.00 0.00 0.00 0.00 0.00
183 0.10 0.00 0.00 0.00 0.00 0.00
184 0.12 0.00 0.00 0.00 0.00 0.00
185 0.14 0.00 0.00 0.00 0.01 0.00
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Modo de vibrar: 2

W=597 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 1.05315 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.00 0.00 0.03 0.00 0.00 0.00
182 0.00 0.00 0.07 0.00 0.00 0.00
183 0.00 0.00 0.10 0.00 0.00 0.00
184 0.00 0.00 0.13 0.00 0.00 0.00
185 0.00 0.00 0.15 0.00 0.00 0.00
Modo de vibrar: 3
W =723 [RAD/SEG] PERIODO = 0.86945 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.01 0.00 -0.01 0.00 0.00 0.00
182 0.02 0.00 -0.01 0.00 -0.01 0.00
183 0.03 0.00 -0.02 0.00 -0.01 0.00
184 0.04 0.00 -0.03 0.00 -0.02 0.00
185 0.02 0.00 0.00 0.00 -0.02 0.00
Modo de vibrar: 4
W =19.37 [RAD/SEG] PERIODO = 0.32438 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 -0.07 0.00 0.01 0.00 0.00 0.00
182 -0.12 0.00 0.02 0.00 -0.01 0.00
183 -0.07 0.00 0.01 0.00 0.00 0.00
184 0.04 0.00 -0.01 0.00 0.00 0.00
185 0.15 0.00 -0.03 0.00 0.01 0.00
Modo de vibrar: 5
W =19.84 [RAD/SEG] PERIODO =0.31672 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 -0.02 0.00 -0.08 0.00 0.00 0.00
182 -0.03 0.00 -0.12 0.00 0.00 0.00
183 -0.02 0.00 -0.07 0.00 0.00 0.00
184 0.01 0.00 0.05 0.00 0.00 0.00
185 0.04 0.00 0.16 0.00 0.00 0.00
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Modo de vibrar: 6

W=2461 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 0.25536 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.03 0.00 -0.02 0.00 -0.01 0.00
182 0.04 0.00 -0.03 0.00 -0.02 0.00
183 0.02 0.00 -0.01 0.00 -0.01 0.00
184 -0.02 0.00 0.02 0.00 0.01 0.00
185 -0.03 0.00 0.01 0.00 0.02 0.00
Modo de vibrar: 7
W =37.23 [RAD/SEG] PERIODO = 0.16877 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.10 0.00 -0.04 0.00 0.01 0.00
182 0.05 0.00 -0.02 0.00 0.00 0.00
183 -0.09 0.00 0.03 0.00 -0.01 0.00
184 -0.05 0.00 0.02 0.00 0.00 0.00
185 0.13 0.00 -0.05 0.00 0.01 0.00
Modo de vibrar: 8
W =38.13 [RAD/SEG] PERIODO =0.16478 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.05 0.00 0.11 0.00 0.00 0.00
182 0.02 0.00 0.05 0.00 0.00 0.00
183 -0.04 0.00 -0.09 0.00 0.00 0.00
184 -0.02 0.00 -0.05 0.00 0.00 0.00
185 0.06 0.00 0.14 0.00 0.00 0.00
Modo de vibrar: 9
W =47.77 [RADISEG] PERIODO = 0.13154 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
181 0.04 0.00 -0.03 0.00 -0.02 0.00
182 0.01 0.00 0.00 0.00 -0.01 0.00
183 -0.04 0.00 0.03 0.00 0.01 0.00
184 -0.01 0.00 -0.01 0.00 0.00 0.00
185 0.04 0.00 -0.01 0.00 -0.02 0.00
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Modo de vibrar: 10

W =58.74 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 0.10697 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]

181 0.10 0.00 -0.04 0.00 0.01 0.00

182 -0.07 0.00 0.03 0.00 0.00 0.00

183 -0.04 0.00 0.02 0.00 0.00 0.00

184 0.10 0.00 -0.04 0.00 0.01 0.00

185 -0.10 0.00 0.04 0.00 0.00 0.00

REACCIONES BASALES

Estado : sx=Sismo en X

Corte [Ton] Momento [Ton*M]

Modo En X En Z Mxx Mzz Myy
1 -179.24 -4.39 -23.66 1373.85 1219.33
2 -0.11 -4.72 -36.09 0.79 51.03
3 -19.83 11.67 73.56 140.14 544.54
4 -34.65 6.33 -31.35 -154.01 153.93
5 -2.22 -9.09 40.24 -9.17 113.27
6 -3.56 2.59 -9.51 -15.18 88.37
7 -11.25 4.22 -2.77 -6.51 24.01
8 -2.35 -5.42 3.55 -1.56 75.61
9 -1.33 1.06 -0.93 -0.67 31.13
10 -4.34 1.81 -5.65 -13.59 6.84
Comb. modal -188.41 14.16 86.18 1413.84 1497.59

Estado: sz=Sismoen Z

Corte [Ton] Momento [Ton*M]

Modo En X EnZ Mxx Mzz Myy
1 -4.48 -0.11 -0.59 34.34 30.48
2 -4.70 -195.50 -1496.00 32.68 2115.16
3 11.76 -6.92 -43.65 -83.15 -323.10
4 6.31 -1.15 5.71 28.06 -28.05
5 -9.09 -37.30 165.15 -37.65 464.93
6 2.62 -1.91 6.99 11.16 -64.97
7 4.23 -1.59 1.04 2.45 -9.02
8 -5.43 -12.52 8.19 -3.59 174.55
9 1.06 -0.84 0.74 0.53 -24.81
10 1.81 -0.75 2.35 5.65 -2.85
Comb. modal 14.27 -201.76 -1515.31 -97.07 2150.99
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2.9.4 Andlisis sismico derivas

Traslaciones [cm]

Nudo TX TY
Estado sx=Sismo en X
1 2.146 0.021
2 2.146 -0.021
3 2.146 -0.008
4 1.917 0.033
5 1.917 -0.002
6 1.854 0.018
7 1.854 -0.038
8 1.583 0.017
9 1.583 -0.003
10 1.583 -0.002
11 1.583 0.006
12 1.583 -0.024
13 1.407 0.001
14 1.407 0.000
15 1.407 -0.003
16 1.281 0.025
17 1.281 -0.002
18 1.281 -0.003
19 1.281 0.001
20 1.281 -0.020
27 3.082 0.041
28 3.082 -0.003
29 3.082 -0.004
30 3.082 0.001
31 3.082 -0.033
32 3.796 0.028
33 3.796 -0.005
34 3.796 -0.003
35 3.796 0.010
36 3.796 -0.039
37 4587 0.054
38 4587 -0.002
39 4.437 0.030
40 4.437 -0.063
41 5.128 0.035
42 5.128 -0.034
43 5.128 -0.014
44 3.380 0.002
47 3.380 0.000
49 3.380 -0.006
53 4.710 0.050
54 4.710 -0.004
55 5.874 0.055

TZ

0.513
-0.182
-0.395
0.513
-0.182
-0.148
-0.395
0.816
0.499
-0.182
-0.148
-0.434
0.816
-0.182
-0.472
0.816
0.499
-0.182
-0.148
-0.472
1.958
1.203
-0.449
-0.331
-1.103
1.958
1.203
-0.449
-0.331
-1.011
1.236
-0.449
-0.331
-0.919
1.236
-0.449
-0.919
1.958
-0.449
-1.103
2.988
1.840
3.725

Di X

2.146
2.146
2.146
1.917
1.917
1.854
1.854
1.583
1.583
1.583
1.583
1.583
1.407
1.407
1.407
1.281
1.281
1.281
1.281
1.281
1.801
1.801
1.801
1.801
1.801
2.213
2.213
2.213
2.213
2.213
2.669
2.669
2.583
2.583
2.982
2.982
2.982
1.973
1.973
1.973
1.627
1.627
1.165
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0.01H

3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sx=Sismo en X
56 5.874
57 4.710
58 5.874
59 4.710
60 5.874
61 4.710
62 5.874
63 5.804
64 5.804
65 7.262
66 7.262
67 5.804
68 7.262
69 5.804
70 7.262
71 5.804
72 7.262
73 7.010
74 7.010
75 8.775
76 8.775
77 6.782
78 8.490
79 6.782
80 8.490
81 7.834
82 7.834
83 9.807
84 9.807
85 7.834
86 9.807
87 5.168
88 6.459
93 5.168
94 6.459
97 5.168
98 6.459
105 6.538
106 6.538
107 6.538
108 6.538
109 6.538
110 8.114
111 7.207
112 8.114
113 8.114
114 8.114

Traslaciones [cm]

TY

-0.005
-0.005
-0.006
0.001
0.001
-0.041
-0.045
0.034
-0.006
0.037
-0.006
-0.004
-0.005
0.012
0.013
-0.048
-0.053
0.067
-0.003
0.074
-0.003
0.036
0.040
-0.078
-0.085
0.044
-0.042
0.048
-0.046
-0.017
-0.019
0.002
0.003
0.000
0.000
-0.007
-0.008
0.057
-0.005
-0.006
0.001
-0.046
0.038
0.003
-0.006
-0.005
0.013

TZ

2.294
-0.692
-0.865
-0.491
-0.609
-1.666
-2.072
2.988
1.840
3.725
2.294
-0.692
-0.865
-0.491
-0.609
-1.526
-1.898
1.890
-0.692
2.357
-0.865
-0.491
-0.609
-1.386
-1.724
1.890
-0.692
2.357
-0.865
-1.386
-1.724
2.988
3.725
-0.692
-0.865
-1.666
-2.072
4.144
2.553
-0.965
-0.676
-2.302
4.144
4.144
2.553
-0.965
-0.676

Di X

1.165
1.627
1.165
1.627
1.165
1.627
1.165
2.008
2.008
1.458
1.458
2.008
1.458
2.008
1.458
2.008
1.458
2423
2423
1.766
1.766
2.345
1.708
2.345
1.708
2.706
2.706
1.973
1.973
2.706
1.973
1.788
1.291
1.788
1.291
1.788
1.291
0.664
0.664
0.664
0.664
0.664
0.852
0.748
0.852
0.852

0.852
153

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sx=Sismo en X
115 8.114
116 7.207
117 7.207
118 9.812
119 9.812
120 9.492
121 9.492
122 10.966
123 10.966
124 10.966

Nudo TX
Estado sz=Sismo en Z
1 -0.290
2 -0.290
3 -0.290
4 -0.131
5 -0.131
6 -0.087
7 -0.087
8 -0.135
9 -0.135
10 -0.135
11 -0.135
12 -0.135
13 -0.304
14 -0.304
15 -0.304
16 0.474
17 0.474
18 0.474
19 0.474
20 0.474
27 1.128
28 1.128
29 1.128
30 1.128
31 1.128
32 -0.332
33 -0.332
34 -0.332
35 -0.332
36 -0.332
37 -0.288

Traslaciones [cm]

TY

-0.054
-0.009
0.000
0.076
-0.003
0.040
-0.087
-0.020
-0.047
0.050

TY

-0.029
-0.029
-0.022
0.026
0.012
-0.006
0.003
-0.021
-0.006
-0.013
0.010
-0.011
0.000
-0.001
-0.002
0.025
0.007
0.024
0.008
0.024
0.042
0.011
0.039
0.013
0.039
-0.034
-0.010
-0.021
0.017
-0.018
0.042

TZ

-2.108
-2.302
-0.965
2.623
-0.965
-0.676
-1.915
-1.915
-0.965
2.623

TZ

1.532
1.644
1.865
1.532
1.644
1.766
1.865
1.442
1.536
1.644
1.766
1.881
1.442
1.644
1.897
1.442
1.536
1.644
1.766
1.897
3.468
3.682
3.928
4.208
4510
3.468
3.682
3.928
4.208
4.473
3.672

Di X

0.852
0.748
0.748
1.037
1.037
1.003
1.003
1.158
1.158
1.158

Di Z

1.532
1.644
1.865
1.532
1.644
1.766
1.865
1.442
1.536
1.644
1.766
1.881
1.442
1.644
1.897
1.442
1.536
1.644
1.766
1.897
2.026
2.146
2.284
2442
2.613
2.026
2.146
2.284
2.442
2.592
2.140

154

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200

0.01 H

3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.620
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sz=Sismo en Z
38 -0.288
39 -0.182
40 -0.182
41 -0.659
42 -0.659
43 -0.659
44 -0.729
47 -0.729
49 -0.729
53 1.716
54 1.716
55 2.141
56 2.141
57 1.716
58 2.141
59 1.716
60 2.141
61 1.716
62 2.141
63 -0.512
64 -0.512
65 -0.642
66 -0.642
67 -0.512
68 -0.642
69 -0.512
70 -0.642
71 -0.512
72 -0.642
73 -0.423
74 -0.423
75 -0.522
76 -0.522
77 -0.263
78 -0.323
79 -0.263
80 -0.323
81 -0.984
82 -0.984
83 -1.221
84 -1.221
85 -0.984
86 -1.221
87 -1.113
88 -1.390
93 -1.113

Traslaciones [cm]

TY

0.020
-0.010
0.004
-0.047
-0.047
-0.037
0.000
-0.001
-0.004
0.052
0.014
0.057
0.015
0.049
0.053
0.016
0.017
0.049
0.053
-0.042
-0.012
-0.046
-0.013
-0.026
-0.028
0.022
0.024
-0.022
-0.024
0.053
0.024
0.058
0.026
-0.013
-0.014
0.005
0.006
-0.059
-0.059
-0.065
-0.064
-0.046
-0.050
0.001
0.001
-0.001

TZ

3.928
4.208
4.436
3.672
3.928
4.436
3.468
3.928
4.510
5.304
5.627
6.628
7.036
5.998
7.504
6.420
8.033
6.875
8.604
5.304
5.627
6.628
7.036
5.998
7.504
6.420
8.033
6.819
8.535
5.612
5.998
7.017
7.504
6.420
8.033
6.764
8.465
5.612
5.998
7.017
7.504
6.764
8.465
5.304
6.628
5.998

Di Z

2.284
2.442
2571
2.140
2.284
2571
2.026
2.284
2.613
1.836
1.945
1.323
1.409
2.070
1.506
2212
1.614
2.365
1.729
1.836
1.945
1.323
1.409
2.070
1.506
2.212
1.614
2.346
1.715
1.940
2.070
1.405
1.506
2212
1.614
2.328
1.701
1.940
2.070
1.405
1.506
2.328
1.701
1.836
1.323
2.070

155

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200



Nudo TX
Estado sz=Sismo en Z
94 -1.390
97 -1.113
98 -1.390
105 2.387
106 2.387
107 2.387
108 2.387
109 2.387
110 -0.719
111 1.552
112 -0.719
113 -0.719
114 -0.719
115 -0.719
116 1.552
117 1.552
118 -0.578
119 -0.578
120 -0.357
121 -0.357
122 -1.354
123 -1.354
124 -1.354

Traslaciones [cm]

TY

-0.002
-0.004
-0.005
0.059
0.015
0.055
0.017
0.055
-0.048
0.001
-0.013
-0.029
0.026
-0.025
-0.005
-0.002
0.059
0.027
-0.015
0.006
-0.052
-0.066
-0.067

TZ

7.504
6.875
8.604
7.412
7.877
8.405
9.002
9.643
7.412
7.412
7.877
8.405
9.002
9.565
9.643
8.405
7.855
8.405
9.002
9.487
9.487
8.405
7.855

Di Z

1.506
2.365
1.729
0.784
0.840
0.902
0.968
1.039
0.784
0.784
0.840
0.902
0.968
1.030
1.039
0.902
0.838
0.902
0.968
1.022
1.022
0.902
0.838

156

0.01H

3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200






2.9.5 Disefio de elementos de hormigdn armado

VIGAS

VIGA A.izq A.cent A.der P.liizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [cm2] [em2] [cm2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
1 RCBEAM 30x50

SUP: 9.70 0.00 9.07 2,01 1.93 0.00 #2: 25.20 25.20 25.20 U 12.52 8.97
INF: 0.00 7.71 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.47 0.05
2 RCBEAM 30x50

SUP: 8.80 0.00 9.02 197 1.97 0.00 #2: 25.20 25.20 25.20 U 11.60 8.60
INF: 0.00 7.10 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.47 0.05
3 RCBEAM 30x50

SUP: 8.88 0.00 8.67 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 11.31 8.38
INF: 0.00 6.91 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.27 0.04
4 RCBEAM 30x50

SUP: 8.97 0.00 9.57 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 12.20 8.74
INF: 0.00 7.50 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.28 0.04
5 RCBEAM 30x50

SUP: 11.04 0.00 10.25 2.06 1.93 0.00 #2: 25.20 25.20 25.20 U 14.19 9.84
INF: 0.00 8.83 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.40 0.03
6 RCBEAM 30x50

SUP: 0.00 8.61 0.00 0.00 0.00 1.75 #2: 14.60 14.60 18.20 >[< 4.83 8.78
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -11.56 1.22
7 RCBEAM 30x50

SUP: 10.23 0.00 9.59 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 13.05 9.27
INF: 0.00 8.06 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.23 0.04
8 RCBEAM 30x50

SUP: 11.06 0.00 11.50 1.74 1.86 0.00 #2: 25.20 25.20 25.20 U 16.08 10.95
INF: 0.00 10.12 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.04 0.03
9 RCBEAM 30x50

SUP: 0.00 9.97 0.00 0.00 0.00 1.75 #2: 10.10 16.90 16.90 >[< 5.59 9.84
INF: 0.00 5.06 0.00 0.00 0.00 #3: 22.70 30.50 30.50 >[< -14.14 1.76

84T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
10 RCBEAM 30x50
SUP: 12.30 0.00 11.09 2.09 2.04 0.00 #2: 25.20 25.20 25.20 U 14.44 11.16
INF: 0.00 8.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.15 0.05
11 RCBEAM 30x50
SUP: 14.00 0.00 14.27 154 1.64 0.00 #2: 17.90 20.80 19.60 U 20.94 14.82
INF: 0.00 13.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.79 0.04
12 RCBEAM 30x50
SUP: 13.90 0.00 14.00 2.15 2.10 0.00 #2: 25.20 25.20 25.20 U 18.35 11.57
INF: 0.00 11.72 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.43 0.04
13 RCBEAM 30x50
SUP: 16.97 0.00 23.34 2.23 3.26 1.75 #2: 22.10 8.62 7.98 >[< 27.57 19.05
INF: 0.00 20.66 0.00 1.34 0.00 #3: 30.50 19.40 18.00 >[< -30.63 0.51
14 RCBEAM 30x50
SUP: 21.85 0.00 23.12 2.38 2.38 0.00 #2: 7.49 25.20 7.40 U 15.97 23.07
INF: 0.00 10.04 0.00 0.48 0.71 #3: 16.90 30.50 16.70 U -32.27 8.63E-03
15 RCBEAM 30x50
SUP: 14.24 0.00 14.84 2.10 2.15 0.00 #2: 16.50 25.20 16.30 U 8.77 15.38
INF: 0.00 5.28 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.54  7.29E-03
16 RCBEAM 30x50
SUP: 12.56 0.00 14.16 1.78 1.78 0.00 #2: 22.60 25.20 18.10 U 17.17 14.76
INF: 0.00 10.88 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.65 0.03
17 RCBEAM 30x50
SUP: 11.85 0.00 12.83 1.90 1.82 0.00 #2: 25.20 25.20 23.70 U 15.70 13.39
INF: 0.00 9.86 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.86 0.05
18 RCBEAM 30x50
SUP: 11.55 0.00 13.45 1.82 1.94 0.00 #2: 25.20 25.20 24.10 U 14.70 13.34
INF: 0.00 9.17 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.71 0.02
19 RCBEAM 30x50
SUP: 0.00 3.62 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.31 5.37
INF: 0.00 0.24 0.00 124 0.00 #3: 30.50 30.50 30.50 U -4.62 0.32
20 RCBEAM 30x50
SUP: 21.55 0.00 23.18 2.38 2.38 0.00 #2: 7.72 25.20 7.38 U 15.71 23.10
INF: 0.00 9.86 0.00 0.48 0.63 #3: 17.40 30.50 16.60 U -32.34 0.02

6ST



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
21 RCBEAM 30x50
SUP: 0.00 7.19 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[|< 0.09 9.97
INF: 0.00 2.33 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -10.96 0.58
22 RCBEAM 30x50
SUP: 13.33 0.00 14.97 1.82 1.74 0.00 #2: 14.80 25.20 12.20 U 14.24 17.53
INF: 0.00 8.86 0.00 0.00 0.00 #3: 30.50 30.50 27.50 U -22.71 0.06
23 RCBEAM 30x50
SUP: 12.88 0.00 14.90 174 1.82 0.00 #2: 15.30 25.20 13.00 U 12.55 17.04
INF: 0.00 7.73 0.00 0.00 0.00 #3: 30.50 30.50 29.20 U -22.62 0.03
24 RCBEAM 30x50
SUP: 13.04 0.00 13.84 2.25 225 0.00 #2: 22.20 25.20 25.20 U 7.50 13.70
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.23 0.02
25 RCBEAM 30x50
SUP: 13.77 0.00 16.13 1.70 1.78 0.00 #2: 13.30 21.30 11.30 U 14.48 18.18
INF: 0.00 9.02 0.00 0.00 0.00 #3: 29.90 30.50 25.50 U -24.18 0.06
26 RCBEAM 30x50
SUP: 0.00 11.81 0.00 0.00 0.00 1.75 #2: 10.20 12.40 12.50 >[|< 0.02 10.86
INF: 0.00 2.33 0.00 0.00 0.00 #3: 23.00 27.90 28.10 >[< -16.78 142
27 RCBEAM 30x50
SUP: 13.05 0.00 14.72 1.94 1.86 0.00 #2: 24.90 25.20 18.10 U 18.10 14.75
INF: 0.00 11.55 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.39 0.04
28 RCBEAM 30x50
SUP: 11.71 0.00 14.00 1.88 1.96 0.00 #2: 25.20 25.20 23.10 U 15.70 13.51
INF: 0.00 9.86 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.44 0.03
29 RCBEAM 30x50
SUP: 11.33 0.00 13.49 2.19 2.29 0.00 #2: 25.20 25.20 25.20 U 13.50 11.52
INF: 0.00 8.36 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.76 0.07
30 RCBEAM 30x50
SUP: 0.00 10.15 0.00 0.00 0.00 1.75 #2: 13.90 13.90 13.90 >[< 0.00 9.00
INF: 0.00 2.33 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -14.21 1.28
31 RCBEAM 25x25
SUP: 0.00 1.76 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.36 0.75
INF: 0.00 0.62 0.00 0.00 1.48 #3: 30.50 30.50 30.50 U -1.30 8.35E-03

091



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
32 RCBEAM 25x25
SUP: 1.87 0.00 1.76 0.59 0.59 0.00 #2: 30.30 30.30 30.30 U 3.14 3.35
INF: 0.00 4.39 0.00 0.30 0.30 #3: 30.50 30.50 30.50 U -1.42 0.11
33 RCBEAM 30x50
SUP: 10.44 0.00 9.59 2.01 1.93 0.00 #2: 25.20 25.20 25.20 U 13.20 9.50
INF: 0.00 8.16 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.54 0.04
34 RCBEAM 30x50
SUP: 9.50 0.00 9.81 197 1.97 0.00 #2: 25.20 25.20 25.20 U 12.76 9.17
INF: 0.00 7.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.63 0.04
35 RCBEAM 30x50
SUP: 9.68 0.00 9.33 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 12.47 8.94
INF: 0.00 7.67 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.43 0.04
36 RCBEAM 30x50
SUP: 9.48 0.00 10.28 1.98 2.06 0.00 #2: 25.20 25.20 25.20 U 12.84 9.24
INF: 0.00 7.92 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.30 0.03
37 RCBEAM 30x50
SUP: 12.02 0.00 10.75 2.01 1.93 0.00 #2: 25.20 25.20 25.20 U 15.20 10.54
INF: 0.00 9.52 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.76 0.03
38 RCBEAM 30x50
SUP: 0.00 8.46 0.00 0.00 0.00 1.75 #2: 14.00 12.30 12.30 >[|< 5.20 8.43
INF: 0.00 4.80 0.00 0.00 0.00 #3: 30.50 27.60 27.60 >[< -11.38 1.45
39 RCBEAM 30x50
SUP: 11.12 0.00 10.39 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 14.38 9.90
INF: 0.00 8.95 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.50 0.03
40 RCBEAM 30x50
SUP: 11.70 0.00 12.37 1.78 1.86 0.00 #2: 25.20 25.20 25.20 U 16.81 11.65
INF: 0.00 10.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.24 0.03
41 RCBEAM 30x50
SUP: 0.00 9.87 0.00 0.00 0.00 1.75 #2: 15.50 12.30 12.30 >[< 6.98 8.39
INF: 0.00 5.89 0.00 0.00 0.00 #3: 30.50 27.60 27.60 >[|< -13.32 1.45
42 RCBEAM 30x50
SUP: 13.33 0.00 12.00 2.09 2.04 0.00 #2: 25.20 25.20 25.20 U 15.90 11.82
INF: 0.00 9.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.54 0.04

19T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
43 RCBEAM 30x50
SUP: 14.99 0.00 15.09 157 1.64 0.00 #2: 16.20 18.40 17.00 U 21.74 15.43
INF: 0.00 14.23 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.86 0.03
44 RCBEAM 30x50
SUP: 15.02 0.00 14.22 2.15 2.10 0.00 #2: 25.20 25.20 25.20 U 18.81 12.00
INF: 0.00 12.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.77 0.04
45 RCBEAM 30x50
SUP: 17.17 0.00 23.73 2.30 3.26 1.75 #2: 21.90 8.59 7.95 >[< 27.48 19.15
INF: 0.00 20.57 0.00 1.34 0.00 #3: 30.50 19.30 17.90 >[|< -31.05 0.51
46 RCBEAM 30x50
SUP: 22.22 0.00 23.71 2.38 2.38 0.00 #2: 7.50 25.20 7.39 U 15.80 23.10
INF: 0.00 9.93 0.00 0.48 0.63 #3: 16.90 30.50 16.60 U -32.90 9.61E-03
47 RCBEAM 30x50
SUP: 14.24 0.00 15.84 2.10 2.15 0.00 #2: 16.40 25.20 15.00 U 9.88 15.93
INF: 0.00 5.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -23.82  7.76E-03
48 RCBEAM 30x50
SUP: 12.84 0.00 15.22 1.78 1.78 0.00 #2: 21.70 25.10 16.00 U 18.41 15.51
INF: 0.00 11.77 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -23.03 0.03
49 RCBEAM 30x50
SUP: 12.39 0.00 13.93 1.90 1.86 0.00 #2: 25.20 25.20 20.50 U 16.94 14.10
INF: 0.00 10.72 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.34 0.04
50 RCBEAM 30x50
SUP: 12.18 0.00 1451 1.86 1.94 0.00 #2: 25.20 25.20 20.50 U 16.16 14.08
INF: 0.00 10.18 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.11 0.02
51 RCBEAM 30x50
SUP: 0.00 3.34 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.50 5.17
INF: 0.00 0.39 0.00 1.13 0.00 #3: 30.50 30.50 30.50 U -4.27 0.40
52 RCBEAM 30x50
SUP: 21.94 0.00 23.80 2.38 2.46 0.00 #2: 7.74 25.20 7.37 U 15.52 23.13
INF: 0.00 9.74 0.00 0.48 0.63 #3: 17.40 30.50 16.60 U -32.99 0.02
53 RCBEAM 30x50
SUP: 0.00 8.41 0.00 0.00 0.00 1.75 #2: 19.70 20.30 20.30 >[< 0.00 10.24
INF: 0.00 2.33 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -10.92 0.87

291



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
54 RCBEAM 30x50
SUP: 13.79 0.00 16.07 1.82 1.78 0.00 #2: 14.20 22.30 11.30 U 15.37 18.18
INF: 0.00 9.63 0.00 0.00 0.00 #3: 30.50 30.50 25.50 U -24.12 0.05
55 RCBEAM 30x50
SUP: 13.61 0.00 15.83 1.78 1.82 0.00 #2: 14.20 24.90 12.00 U 13.86 17.69
INF: 0.00 8.60 0.00 0.00 0.00 #3: 30.50 30.50 27.00 U -23.82 0.03
56 RCBEAM 30x50
SUP: 13.06 0.00 14.41 231 2.37 0.00 #2: 23.90 25.20 25.20 U 7.73 13.36
INF: 0.00 4.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.98 0.02
57 RCBEAM 30x50
SUP: 14.08 0.00 17.06 1.70 1.78 0.00 #2: 12.90 18.60 10.50 U 15.82 18.91
INF: 0.00 9.94 0.00 0.00 0.00 #3: 28.90 30.50 23.70 U -25.35 0.05
58 RCBEAM 30x50
SUP: 0.00 11.79 0.00 0.00 0.00 1.75 #2: 10.30 12.50 12.50 >[|< 0.04 10.85
INF: 0.00 2.33 0.00 0.00 0.00 #3: 23.10 28.00 28.10 >[< -16.75 142
59 RCBEAM 30x50
SUP: 13.35 0.00 15.85 1.90 1.86 0.00 #2: 23.60 25.20 16.20 U 19.24 15.44
INF: 0.00 12.37 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -23.84 0.04
60 RCBEAM 30x50
SUP: 12.25 0.00 15.13 1.92 1.96 0.00 #2: 25.20 25.20 19.80 U 17.13 14.27
INF: 0.00 10.85 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -22.91 0.02
61 RCBEAM 30x50
SUP: 11.60 0.00 14.11 2.19 2.29 0.00 #2: 25.20 25.20 25.20 U 14.49 11.91
INF: 0.00 9.03 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.58 0.06
62 RCBEAM 30x50
SUP: 0.00 10.12 0.00 0.00 0.00 1.75 #2: 13.80 13.80 13.80 >[|< 0.03 8.98
INF: 0.00 2.34 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -14.17 1.29
63 RCBEAM 25x25
SUP: 0.00 2.72 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.46 0.96
INF: 0.00 0.79 0.00 0.00 2.38 #3: 30.50 30.50 30.50 U -2.03 0.01
64 RCBEAM 25x25
SUP: 0.00 4381 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[< 0.39 1.63
INF: 0.00 1.76 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -2.72 0.18

€91



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
65 RCBEAM 25x25
SUP: 1.87 0.00 1.76 0.59 0.59 0.00 #2: 30.30 30.30 30.30 U 3.11 3.34
INF: 0.00 434 0.00 0.30 0.30 #3: 30.50 30.50 30.50 U -1.42 0.11
66 RCBEAM 25x25
SUP: 0.00 3.55 0.00 3.47 0.00 0.00 #2: 30.30 30.30 30.30 U 3.80 4.25
INF: 0.00 5.45 0.00 0.00 0.44 #3: 30.50 30.50 30.50 U -2.60 0.11
67 RCBEAM 30x50
SUP: 8.63 0.00 7.70 2,01 1.89 0.00 #2: 25.20 25.20 25.20 U 10.57 8.24
INF: 0.00 6.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.91 0.03
68 RCBEAM 30x50
SUP: 6.00 0.00 5.15 1.93 1.85 0.00 #2: 25.20 25.20 25.20 U 6.63 6.34
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.90 0.05
69 RCBEAM 30x50
SUP: 7.72 0.00 8.14 1.93 1.97 0.00 #2: 25.20 25.20 25.20 U 10.22 7.97
INF: 0.00 6.21 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.16 0.04
70 RCBEAM 30x50
SUP: 4.97 0.00 5.50 1.89 1.89 0.00 #2: 25.20 25.20 25.20 U 6.11 6.01
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.12 0.04
71 RCBEAM 30x50
SUP: 8.04 0.00 7.59 1.98 1.98 0.00 #2: 25.20 25.20 25.20 U 9.98 7.79
INF: 0.00 6.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.02 0.03
72 RCBEAM 30x50
SUP: 5.68 0.00 5.25 1.94 1.94 0.00 #2: 25.20 25.20 25.20 U 6.30 6.08
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.40 0.05
73 RCBEAM 30x50
SUP: 7.63 0.00 8.51 1.94 2.02 0.00 #2: 25.20 25.20 25.20 U 10.23 8.04
INF: 0.00 6.21 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.72 0.03
74 RCBEAM 30x50
SUP: 4,76 0.00 5.70 1.85 1.94 0.00 #2: 25.20 25.20 25.20 U 6.00 6.04
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.43 0.04
75 RCBEAM 30x50
SUP: 10.00 0.00 8.65 2,01 1.93 0.00 #2: 25.20 25.20 25.20 U 12.33 9.17
INF: 0.00 7.58 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.90 0.02

79T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
76 RCBEAM 30x50
SUP: 6.99 0.00 5.82 1.97 1.89 0.00 #2: 25.20 25.20 25.20 U 7.96 7.04
INF: 0.00 477 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.43 0.03
77 RCBEAM 30x50
SUP: 0.00 7.56 0.00 0.00 0.00 1.75 #2: 14.00 12.30 12.30 >[|< 4.04 7.75
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 27.70 27.70 >[|< -9.98 1.44
78 RCBEAM 30x50
SUP: 0.00 6.25 0.00 0.00 0.00 1.75 #2: 14.00 12.30 12.30 >[< 4.08 6.77
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 27.60 27.60 >[|< -7.93 1.45
79 RCBEAM 30x50
SUP: 9.29 0.00 8.49 2.02 2.02 0.00 #2: 25.20 25.20 25.20 U 11.69 8.65
INF: 0.00 7.16 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.87 0.03
80 RCBEAM 30x50
SUP: 6.67 0.00 5.90 1.98 1.94 0.00 #2: 25.20 25.20 25.20 U 7.68 6.78
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.94 0.05
81 RCBEAM 30x50
SUP: 9.28 0.00 10.15 1.74 1.82 0.00 #2: 25.20 25.20 25.20 U 13.29 9.99
INF: 0.00 8.22 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.12 0.02
82 RCBEAM 30x50
SUP: 6.01 0.00 6.99 171 1.78 0.00 #2: 25.20 25.20 25.20 U 8.67 7.53
INF: 0.00 5.22 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -11.42 0.05
83 RCBEAM 30x50
SUP: 0.00 8.84 0.00 0.00 0.00 1.75 #2: 15.40 12.30 12.30 >[|< 5.43 7.68
INF: 0.00 4.94 0.00 0.00 0.00 #3: 30.50 27.60 27.60 >[< -11.76 1.45
84 RCBEAM 30x50
SUP: 0.00 7.22 0.00 0.00 0.00 1.75 #2: 15.60 12.20 12.20 >[|< 3.59 6.54
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 27.50 27.50 >[|< -9.25 1.46
85 RCBEAM 30x50
SUP: 11.16 0.00 9.88 2.04 2.00 0.00 #2: 25.20 25.20 25.20 U 12.89 10.46
INF: 0.00 7.95 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.56 0.04
86 RCBEAM 30x50
SUP: 8.21 0.00 6.88 2.00 1.95 0.00 #2: 25.20 25.20 25.20 U 8.58 8.50
INF: 0.00 5.16 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.27 0.03

S9T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
87 RCBEAM 30x50
SUP: 11.76 0.00 11.96 154 161 0.00 #2: 25.20 25.20 25.20 U 17.31 12.70
INF: 0.00 10.98 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.68 0.03
88 RCBEAM 30x50
SUP: 7.44 0.00 7.76 154 157 0.00 #2: 25.20 25.20 25.20 U 10.89 9.05
INF: 0.00 6.64 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -12.60 0.03
89 RCBEAM 30x50
SUP: 12.34 0.00 11.36 2.15 2.06 0.00 #2: 25.20 25.20 25.20 U 15.17 10.35
INF: 0.00 9.50 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.20 0.04
90 RCBEAM 30x50
SUP: 8.35 0.00 7.77 2.10 2.06 0.00 #2: 25.20 25.20 25.20 U 9.40 7.67
INF: 0.00 5.68 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.48 0.02
91 RCBEAM 30x50
SUP: 17.13 0.00 23.72 2.23 3.26 1.75 #2: 22.00 8.61 7.96 >[|< 27.46 19.14
INF: 0.00 20.56 0.00 141 0.00 #3: 30.50 19.40 17.90 >[|< -31.05 0.50
92 RCBEAM 30x50
SUP: 17.05 0.00 23.63 2.15 3.26 1.75 #2: 21.80 8.55 7.92 >[|< 27.75 19.20
INF: 0.00 20.81 0.00 1.56 0.00 #3: 30.50 19.20 17.80 >[|< -30.94 0.50
93 RCBEAM 30x50
SUP: 20.66 0.00 22.26 2.30 2.30 0.00 #2: 7.52 25.20 7.37 U 15.75 23.12
INF: 0.00 9.89 0.00 0.63 0.87 #3: 16.90 30.50 16.60 U -31.36  8.05E-03
94 RCBEAM 30x50
SUP: 19.90 0.00 21.39 2.06 214 0.00 #2: 7.45 25.20 7.44 U 16.16 22.99
INF: 0.00 10.18 0.00 0.95 111 #3: 16.80 30.50 16.70 U -30.41 0.01
95 RCBEAM 30x50
SUP: 12.14 0.00 13.85 2.00 2.10 0.00 #2: 19.80 25.20 17.60 U 7.73 14.93
INF: 0.00 4.63 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.23 0.02
96 RCBEAM 30x50
SUP: 9.99 0.00 11.12 1.95 2.00 0.00 #2: 25.20 25.20 23.50 U 4.93 13.45
INF: 0.00 3.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -17.50 0.01
97 RCBEAM 30x50
SUP: 10.18 0.00 12.50 1.74 1.78 0.00 #2: 25.20 25.20 22.90 U 14.72 13.56
INF: 0.00 9.18 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.42 0.02

991



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
98 RCBEAM 30x50
SUP: 6.73 0.00 8.69 1.67 1.70 0.00 #2: 25.20 25.20 25.20 U 9.28 10.63
INF: 0.00 5.61 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.00 0.02
99 RCBEAM 30x50
SUP: 9.99 0.00 11.60 1.90 1.82 0.00 #2: 25.20 25.20 25.20 U 13.62 12.47
INF: 0.00 8.44 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.17 0.04
100 RCBEAM 30x50
SUP: 6.81 0.00 8.39 1.78 1.78 0.00 #2: 25.20 25.20 25.20 U 8.68 10.07
INF: 0.00 5.23 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.55 0.02
101 RCBEAM 30x50
SUP: 9.89 0.00 12.10 1.82 1.90 0.00 #2: 25.20 25.20 25.20 U 12.95 12.47
INF: 0.00 7.99 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.87 0.02
102 RCBEAM 30x50
SUP: 6.91 0.00 8.71 1.74 1.86 0.00 #2: 25.20 25.20 25.20 U 8.32 10.08
INF: 0.00 5.00 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.02  9.32E-03
103 RCBEAM 30x50
SUP: 0.00 3.34 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.62 5.17
INF: 0.00 0.48 0.00 111 0.00 #3: 30.50 30.50 30.50 U -4.28 0.34
104 RCBEAM 30x50
SUP: 0.00 3.33 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.68 5.16
INF: 0.00 0.52 0.00 111 0.00 #3: 30.50 30.50 30.50 U -4.25 0.26
105 RCBEAM 30x50
SUP: 20.41 0.00 22.22 2.30 2.38 0.00 #2: 7.74 25.20 7.36 U 1551 23.14
INF: 0.00 9.73 0.00 0.63 0.79 #3: 17.40 30.50 16.60 U -31.32 0.02
106 RCBEAM 30x50
SUP: 19.29 0.00 21.70 2.06 2.14 0.00 #2: 7.74 25.20 7.36 U 15.76 23.14
INF: 0.00 9.90 0.00 0.95 111 #3: 17.40 30.50 16.60 U -30.76 0.01
107 RCBEAM 30x50
SUP: 0.00 8.40 0.00 0.00 0.00 1.75 #2: 19.70 21.90 21.90 >[< 0.00 10.23
INF: 0.00 2.33 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -10.91 0.81
108 RCBEAM 30x50
SUP: 0.00 8.44 0.00 0.00 0.00 1.75 #2: 19.60 24.80 24.80 >[< 0.00 10.26
INF: 0.00 2.33 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -10.96 0.72

19T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
109 RCBEAM 30x50
SUP: 11.40 0.00 13.68 1.74 1.74 0.00 #2: 18.20 25.20 13.70 U 12.14 16.60
INF: 0.00 7.46 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -21.02 0.04
110 RCBEAM 30x50
SUP: 8.17 0.00 10.48 1.62 1.66 0.00 #2: 25.20 25.20 19.70 U 7.40 14.30
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.59 0.03
111 RCBEAM 30x50
SUP: 11.42 0.00 13.51 1.74 1.78 0.00 #2: 18.00 25.20 14.60 U 10.74 16.15
INF: 0.00 6.54 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.79 0.02
112 RCBEAM 30x50
SUP: 8.77 0.00 9.87 1.62 1.66 0.00 #2: 25.20 25.20 22.30 U 6.19 13.69
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -15.72 0.02
113 RCBEAM 30x50
SUP: 11.54 0.00 12.93 2.19 2.25 0.00 #2: 25.20 25.20 25.20 U 7.06 12.82
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.01 0.02
114 RCBEAM 30x50
SUP: 9.70 0.00 10.96 2.00 212 0.00 #2: 25.20 25.20 25.20 U 6.78 12.85
INF: 0.00 4.62 0.00 0.00 0.12 #3: 30.50 30.50 30.50 U -17.27 0.01
115 RCBEAM 30x50
SUP: 11.60 0.00 14.38 1.67 1.74 0.00 #2: 16.80 25.20 13.00 U 12.25 17.04
INF: 0.00 7.53 0.00 0.00 0.00 #3: 30.50 30.50 29.20 U -21.94 0.04
116 RCBEAM 30x50
SUP: 8.07 0.00 10.55 1.55 1.63 0.00 #2: 25.20 25.20 19.40 U 7.55 14.38
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -16.69 0.04
117 RCBEAM 30x50
SUP: 0.00 11.79 0.00 0.00 0.00 1.75 #2: 10.30 12.50 12.50 >[< 0.04 10.84
INF: 0.00 2.33 0.00 0.00 0.00 #3: 23.10 28.10 28.20 >[|< -16.74 142
118 RCBEAM 30x50
SUP: 0.00 11.81 0.00 0.00 0.00 1.75 #2: 10.30 12.50 12.50 >[< 0.02 10.85
INF: 0.00 2.33 0.00 0.00 0.00 #3: 23.10 28.10 28.20 >[|< -16.77 1.42
119 RCBEAM 30x50
SUP: 10.72 0.00 13.21 1.90 1.82 0.00 #2: 25.20 25.20 22.40 U 15.63 13.67
INF: 0.00 9.81 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -20.38 0.03

891



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
120 RCBEAM 30x50
SUP: 6.84 0.00 9.18 1.78 1.78 0.00 #2: 25.20 25.20 25.20 U 9.62 10.73
INF: 0.00 5.82 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.72 0.02
121 RCBEAM 30x50
SUP: 9.98 0.00 12.68 1.88 1.92 0.00 #2: 25.20 25.20 25.20 U 13.86 12.65
INF: 0.00 8.60 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -19.67 0.02
122 RCBEAM 30x50
SUP: 7.42 0.00 9.14 1.80 1.84 0.00 #2: 25.20 25.20 25.20 U 9.44 10.28
INF: 0.00 5.70 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -14.66 0.01
123 RCBEAM 30x50
SUP: 9.58 0.00 11.93 2.19 2.29 0.00 #2: 25.20 25.20 25.20 U 11.47 10.67
INF: 0.00 7.01 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -18.63 0.05
124 RCBEAM 30x50
SUP: 6.77 0.00 8.67 2.05 219 0.00 #2: 25.20 25.20 25.20 U 7.20 8.81
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -13.96 0.05
125 RCBEAM 30x50
SUP: 0.00 10.12 0.00 0.00 0.00 1.75 #2: 13.90 13.90 13.90 >[|< 0.04 8.98
INF: 0.00 2.35 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[I< -14.16 1.28
126 RCBEAM 30x50
SUP: 0.00 10.14 0.00 0.00 0.00 1.75 #2: 13.90 13.90 13.90 >[|< 0.05 8.99
INF: 0.00 2.37 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[< -14.19 1.28
127 RCBEAM 25x25
SUP: 0.00 271 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.40 0.95
INF: 0.00 0.67 0.00 0.00 242 #3: 30.50 30.50 30.50 U -2.02 0.01
128 RCBEAM 25x25
SUP: 0.00 2.76 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.30 0.96
INF: 0.00 0.51 0.00 0.00 2.59 #3: 30.50 30.50 30.50 U -2.06 8.04E-03
129 RCBEAM 25x25
SUP: 0.00 4.80 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[|< 0.39 1.62
INF: 0.00 1.76 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -2.71 0.17
130 RCBEAM 25x25
SUP: 0.00 4.85 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[< 0.39 1.64
INF: 0.00 1.76 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -2.75 0.17

691



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
131 RCBEAM 25x25
SUP: 1.86 0.00 1.76 0.52 0.59 0.00 #2: 30.30 30.30 30.30 U 3.11 3.34
INF: 0.00 4.33 0.00 0.37 0.30 #3: 30.50 30.50 30.50 U -1.42 0.11
132 RCBEAM 25x25
SUP: 1.86 0.00 1.76 0.52 0.52 0.00 #2: 30.30 30.30 30.30 U 3.13 3.35
INF: 0.00 4.38 0.00 0.37 0.37 #3: 30.50 30.50 30.50 U -1.42 0.11
133 RCBEAM 25x25
SUP: 0.00 3.56 0.00 351 0.00 0.00 #2: 30.30 30.30 30.30 U 3.80 4.25
INF: 0.00 5.46 0.00 0.00 0.48 #3: 30.50 30.50 30.50 U -2.60 0.10
134 RCBEAM 25x25
SUP: 0.00 3.55 0.00 3.56 0.00 0.00 #2: 30.30 30.30 30.30 U 3.78 4.24
INF: 0.00 5.42 0.00 0.00 0.53 #3: 30.50 30.50 30.50 U -2.60 0.11
135 RCBEAM 30x50
SUP: 4.62 0.00 3.81 181 1.64 0.00 #2: 25.20 25.20 25.20 U 2.80 4.48
INF: 0.00 2.17 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.88 0.03
136 RCBEAM 30x50
SUP: 4.13 0.00 4.62 1.77 1.81 0.00 #2: 25.20 25.20 25.20 U 3.21 4.65
INF: 0.00 249 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.20 0.03
137 RCBEAM 30x50
SUP: 4.48 0.00 3.96 181 1.77 0.00 #2: 25.20 25.20 25.20 U 2.61 4.39
INF: 0.00 2.02 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.69 0.03
138 RCBEAM 30x50
SUP: 4.02 0.00 4.62 1.68 1.89 0.00 #2: 25.20 25.20 25.20 U 3.16 4.66
INF: 0.00 2.46 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.43 0.03
139 RCBEAM 30x50
SUP: 4.62 0.00 3.86 2.01 181 0.00 #2: 25.20 25.20 25.20 U 4.64 4.32
INF: 0.00 3.64 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.84 0.03
140 RCBEAM 30x50
SUP: 4.52 0.00 4.39 1.93 1.93 0.00 #2: 25.20 25.20 25.20 U 4,01 3.82
INF: 0.00 3.13 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.73 0.04
141 RCBEAM 30x50
SUP: 4.62 0.00 4.17 1.94 1.94 0.00 #2: 25.20 25.20 25.20 U 4.29 3.99
INF: 0.00 3.35 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.08 0.04

0.7



VIGA A.izq A.cent A.der P.lLizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
142 RCBEAM 30x50
SUP: 3.81 0.00 4.62 1.67 1.82 0.00 #2: 25.20 25.20 25.20 U 4.86 4.53
INF: 0.00 3.81 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.80 0.06
143 RCBEAM 30x50
SUP: 4.62 0.00 4.05 2.15 1.93 0.00 #2: 25.20 25.20 25.20 U 5.31 4.15
INF: 0.00 4.17 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.41 0.04
144 RCBEAM 30x50
SUP: 4.62 0.00 4.62 191 1.95 0.00 #2: 25.20 25.20 25.20 U 4.62 5.39
INF: 0.00 3.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.42 0.03
145 RCBEAM 30x50
SUP: 4.62 0.00 4.62 154 1.67 0.00 #2: 25.20 25.20 25.20 U 5.63 4.99
INF: 0.00 4.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.37 0.06
146 RCBEAM 30x50
SUP: 5.28 0.00 4.62 2.02 1.84 0.00 #2: 25.20 25.20 25.20 U 5.78 5.49
INF: 0.00 4.56 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.77 0.03
147 RCBEAM 30x50
SUP: 4.62 0.00 4.62 2.82 3.04 0.00 #2: 25.20 25.20 25.20 U 2.59 3.75
INF: 0.00 2,01 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.47 0.01
148 RCBEAM 15x50
SUP: 0.53 0.00 0.54 0.30 0.30 0.00 #2: 30.50 30.50 30.50 U 6.08 3.63
INF: 0.00 3.73 0.00 0.07 0.07 #3: 30.50 30.50 30.50 U -0.70 6.58E-04
149 RCBEAM 30x50
SUP: 4.46 0.00 4.62 1.86 1.78 0.00 #2: 25.20 25.20 25.20 U 5.33 4.67
INF: 0.00 4.19 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.86 0.02
150 RCBEAM 30x50
SUP: 4.48 0.00 4.62 1.74 1.90 0.00 #2: 25.20 25.20 25.20 U 4.77 4.62
INF: 0.00 3.74 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.22 0.01
151 RCBEAM 30x50
SUP: 4.46 0.00 4.62 1.86 1.78 0.00 #2: 25.20 25.20 25.20 U 5.43 4.70
INF: 0.00 4.27 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.92 0.03
152 RCBEAM 30x50
SUP: 0.00 5.21 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 5.12 5.08
INF: 0.00 4.02 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.65 0.02

1T



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
153 RCBEAM 30x50
SUP: 9.97 0.00 10.95 1.52 1.58 0.00 #2: 12.30 25.20 16.30 U 10.09 17.50
INF: 0.00 6.12 0.00 0.67 0.85 #3: 27.60 30.50 30.50 U -17.26  7.26E-03
154 RCBEAM 30x50
SUP: 0.00 4.77 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 3.92 4.60
INF: 3.06 0.00 2.84 1.67 1.78 #3: 30.50 30.50 30.50 U -7.95 0.02
155 RCBEAM 30x50
SUP: 0.00 8.79 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[< 0.06 6.16
INF: 0.00 2.37 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -11.51 0.66
156 RCBEAM 30x50
SUP: 4.40 0.00 4.62 1.70 1.74 0.00 #2: 25.20 25.20 25.20 U 5.82 5.11
INF: 0.00 4.59 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.55 0.01
157 RCBEAM 30x50
SUP: 4.59 0.00 4.62 1.86 1.78 0.00 #2: 25.20 25.20 25.20 U 6.01 5.02
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.52 0.02
158 RCBEAM 30x50
SUP: 4.49 0.00 5.42 1.92 2.00 0.00 #2: 25.20 25.20 25.20 U 5.87 5.42
INF: 0.00 4.62 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.99 0.01
159 RCBEAM 30x50
SUP: 7.31 0.00 8.62 141 1.56 0.00 #2: 23.00 25.20 20.70 U 6.58 14.03
INF: 0.00 4.62 0.00 0.10 0.35 #3: 30.50 30.50 30.50 U -13.89  4.52E-03
160 RCBEAM 30x50
SUP: 4.62 0.00 4.89 2.24 243 0.00 #2: 25.20 25.20 25.20 U 3.78 4.36
INF: 0.00 2,95 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.15 0.02
161 RCBEAM 30x50
SUP: 0.00 8.79 0.00 0.00 0.00 1.75 #2: 25.20 25.20 25.20 >[|< 0.13 6.16
INF: 0.00 2.37 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -11.50 0.65
162 RCBEAM 30x50
SUP: 11.47 0.00 13.89 1.20 1.30 0.00 #2: 6.41 24.40 5.98 U 13.14 26.40
INF: 0.00 8.12 0.00 0.40 0.60 #3: 14.40 30.50 13.50 U -21.29 0.01
263 RCBEAM 25x25
SUP: 0.00 4.03 0.00 0.00 0.00 0.00 #2: 10.20 24.60 9.43 >[< 7.31 6.99
INF: 0.00 13.27 0.00 0.00 0.00 #3: 22.90 25.00 21.20 >[|< -2.19 0.23
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VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
264 RCBEAM 25x25
SUP: 0.00 3.64 0.00 0.00 0.00 0.00 #2: 10.80 10.80 10.80 >[< 0.60 3.99
INF: 0.00 1.84 0.00 0.00 0.00 #3: 24.30 24.30 24.30 >[|< -2.13 0.52
265 RCBEAM 25x25
SUP: 0.00 2.07 0.00 0.00 0.00 0.00 #2: 26.80 26.80 26.80 >[|< 0.66 1.85
INF: 0.00 1.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -0.77 0.21
266 RCBEAM 25x25
SUP: 0.00 1.43 0.00 0.00 0.00 0.00 #2: 27.40 27.40 27.40 >[|< 1.40 1.18
INF: 0.00 2.88 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< 0.00 0.20
267 RCBEAM 25x25
SUP: 0.00 2.72 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[< 0.00 125
INF: 0.00 1.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[< -1.50 0.18
268 RCBEAM 25x25
SUP: 0.00 1.85 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[|< 0.04 0.89
INF: 0.00 1.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -0.77 0.18
269 RCBEAM 25x25
SUP: 0.00 1.99 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 >[|< 0.09 0.48
INF: 0.00 1.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -0.71 0.18
270 RCBEAM 25x25
SUP: 0.00 143 0.00 0.00 0.00 0.00 #2: 28.70 28.70 28.70 >[|< 1.89 0.83
INF: 0.00 3.59 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[< 0.00 0.19
271 RCBEAM 30x50
SUP: 0.00 12.87 0.00 0.00 0.00 0.00 #2: 25.20 25.20 21.20 U 3.18 13.91
INF: 0.00 247 0.00 0.00 1.96 #3: 30.50 30.50 30.50 U -19.92 0.25
272 RCBEAM 30x50
SUP: 0.00 13.54 0.00 0.00 0.02 0.00 #2: 17.10 25.20 25.20 U 0.20 15.11
INF: 0.00 0.15 0.00 2.23 0.00 #3: 30.50 30.50 30.50 U -20.83 0.27
273 RCBEAM 25x25
SUP: 0.00 3.92 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.04 2.66
INF: 0.00 0.06 0.00 1.75 0.00 #3: 30.50 30.50 30.50 U -2.84 0.01
274 RCBEAM 25x25
SUP: 0.00 412 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 6.51E-03 2.72
INF: 0.00 0.01 0.00 1.94 0.00 #3: 30.50 30.50 30.50 U -2.97 0.02
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VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
275 RCBEAM 25x25
SUP: 0.36 0.00 0.38 0.23 0.23 0.00 #2: 30.30 30.30 30.30 U 0.23 1.12
INF: 0.00 0.40 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.23  6.26E-03
276 RCBEAM 30x50
SUP: 0.00 13.07 0.00 0.00 0.00 1.93 #2: 7.00 7.00 7.00 >[|< 11.50 11.25
INF: 0.00 8.22 0.00 0.00 0.00 #3: 15.80 15.80 15.80 >[|< -18.08 2.54
277 RCBEAM 30x50
SUP: 0.00 0.74 0.00 0.38 0.00 0.00 #2: 25.20 25.20 25.20 U 5.81 8.25
INF: 0.00 4.58 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.97 0.13
278 RCBEAM 30x50
SUP: 0.00 16.89 0.00 0.00 0.00 242 #2: 5.58 5.57 5.20 >[< 7.90 13.54
INF: 0.00 6.40 0.00 0.00 0.00 #3: 12.60 12.50 11.70 >[|< -23.06 3.18
279 RCBEAM 30x50
SUP: 0.00 13.44 0.00 0.00 0.00 1.92 #2: 7.03 7.03 7.03 >[|< 12.73 11.43
INF: 0.00 9.04 0.00 0.00 0.00 #3: 15.80 15.80 15.80 >[|< -18.60 2.53
280 RCBEAM 30x50
SUP: 0.00 0.97 0.00 0.36 0.00 0.00 #2: 25.20 25.20 25.20 U 5.85 8.80
INF: 0.00 461 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -1.26 0.17
281 RCBEAM 30x50
SUP: 0.00 18.03 0.00 0.00 0.00 242 #2: 5.59 5.50 5.14 >[|< 8.52 14.12
INF: 0.00 6.80 0.00 0.00 0.00 #3: 12.60 12.40 11.60 >[< -24.52 3.18
282 RCBEAM 25x25
SUP: 0.00 4.04 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 2.70E-03 2.69
INF: 0.00 4.53E-03 0.00 1.98 0.00 #3: 30.50 30.50 30.50 U -2.92 0.02
283 RCBEAM 25x25
SUP: 0.00 3.99 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.02 2.69
INF: 0.00 0.03 0.00 1.82 0.00 #3: 30.50 30.50 30.50 U -2.89 0.02
284 RCBEAM 25x25
SUP: 0.18 0.00 0.21 0.21 0.21 0.00 #2: 30.30 30.30 30.30 U 0.13 0.73
INF: 0.00 0.23 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.13  1.43E-03
285 RCBEAM 25x25
SUP: 0.00 461 0.00 0.00 0.00 0.00 #2: 19.80 14.40 10.50 >[< 2.62 5.55
INF: 0.00 4.47 0.00 0.00 0.00 #3: 30.50 30.50 23.60 >[|< -2.71 0.28
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VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
286 RCBEAM 25x25
SUP: 0.00 4.60 0.00 0.00 0.00 0.00 #2: 10.50 14.00 19.80 >[|< 2.63 5.56
INF: 0.00 4.48 0.00 0.00 0.00 #3: 23.60 30.50 30.50 >[|< -2.71 0.28
287 RCBEAM 25x25
SUP: 0.00 4.04 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 2.51E-03 2.69
INF: 0.00 4.20E-03 0.00 1.98 0.00 #3: 30.50 30.50 30.50 U -2.92 0.02
288 RCBEAM 25x25
SUP: 0.00 3.99 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 0.01 2.69
INF: 0.00 0.02 0.00 1.84 0.00 #3: 30.50 30.50 30.50 U -2.88 0.01
289 RCBEAM 25x25
SUP: 0.15 0.00 0.18 0.20 0.21 0.00 #2: 30.30 30.30 30.30 U 0.11 0.65
INF: 0.00 0.19 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.11  1.24E-03
290 RCBEAM 30x50
SUP: 0.00 11.47 0.00 0.00 0.00 1.92 #2: 7.03 7.03 7.03 >[|< 10.07 10.35
INF: 0.00 7.29 0.00 0.00 0.00 #3: 15.80 15.80 15.80 >[|< -15.84 2.53
291 RCBEAM 30x50
SUP: 0.00 0.51 0.00 0.41 0.00 0.00 #2: 25.20 25.20 25.20 U 5.32 7.67
INF: 0.00 4.18 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.67 0.16
292 RCBEAM 30x50
SUP: 0.00 15.98 0.00 0.00 0.00 242 #2: 5.59 5.50 5.13 >[|< 5.97 13.06
INF: 0.00 5.18 0.00 0.00 0.00 #3: 12.60 12.40 11.60 >[< -21.85 3.18
293 RCBEAM 25x25
SUP: 0.00 4.62 0.00 0.00 0.00 0.00 #2: 10.50 14.00 19.60 >[|< 2.60 5.55
INF: 0.00 4.44 0.00 0.00 0.00 #3: 23.50 30.50 30.50 >[< -2.72 0.28
294 RCBEAM 25x25
SUP: 0.00 4.00 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 8.50E-03 2.69
INF: 0.00 0.01 0.00 1.84 0.00 #3: 30.50 30.50 30.50 U -2.89 0.01
295 RCBEAM 25x25
SUP: 0.00 4.04 0.00 0.00 0.00 0.00 #2: 30.30 30.30 30.30 U 2.83E-03 2.69
INF: 0.00 4.74E-03 0.00 1.96 0.00 #3: 30.50 30.50 30.50 U -2.91 0.02
296 RCBEAM 25x25
SUP: 0.10 0.00 0.13 0.18 0.19 0.00 #2: 30.30 30.30 30.30 U 0.09 0.54
INF: 0.00 0.15 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.08 9.74E-04
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VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
297 RCBEAM 30x50
SUP: 0.00 9.04 0.00 0.00 0.00 1.92 #2: 7.03 7.03 7.03 >[|< 6.06 8.87
INF: 0.00 4.83 0.00 0.00 0.00 #3: 15.80 15.80 15.80 >[|< -12.27 2.53
298 RCBEAM 30x50
SUP: 0.00 0.00 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 4.69 6.12
INF: 0.00 3.68 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U 0.00 0.13
299 RCBEAM 30x50
SUP: 0.00 13.19 0.00 0.00 0.00 2.42 #2: 5.59 5.52 5.15 >[|< 4.32 11.46
INF: 0.00 4.62 0.00 0.00 0.00 #3: 12.60 12.40 11.60 >[|< -18.00 3.18
300 RCBEAM 30x50
SUP: 0.00 12.94 0.00 0.00 0.00 0.00 #2: 25.20 25.20 20.80 U 3.61 14.02
INF: 0.00 2381 0.00 0.00 191 #3: 30.50 30.50 30.50 U -20.01 0.27
301 RCBEAM 30x50
SUP: 0.00 13.60 0.00 0.00 0.00 0.00 #2: 17.00 25.20 25.20 U 0.20 15.14
INF: 0.00 0.15 0.00 2.23 0.00 #3: 30.50 30.50 30.50 U -20.90 0.27
302 RCBEAM 30x50
SUP: 0.00 12.95 0.00 0.00 0.00 0.00 #2: 25.20 25.20 20.90 U 2.58 13.99
INF: 0.00 2.00 0.00 0.00 2.00 #3: 30.50 30.50 30.50 U -20.03 0.23
303 RCBEAM 30x50
SUP: 0.00 13.61 0.00 0.00 0.02 0.00 #2: 17.00 25.20 25.20 U 0.19 15.15
INF: 0.00 0.15 0.00 2.23 0.00 #3: 30.50 30.50 30.50 U -20.91 0.25
304 RCBEAM 30x50
SUP: 0.00 12.90 0.00 0.00 0.00 0.00 #2: 25.20 25.20 20.40 U 1.50 14.13
INF: 0.00 1.16 0.00 0.38 2.10 #3: 30.50 30.50 30.50 U -19.97 0.18
305 RCBEAM 30x50
SUP: 0.00 13.56 0.00 0.00 0.02 0.00 #2: 17.00 25.20 25.20 U 0.19 15.12
INF: 0.00 0.15 0.00 2.26 0.00 #3: 30.50 30.50 30.50 U -20.86 0.22
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COLUMNAS

COL Faxial M33 M22 Carga A.célculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [cm2] [cm2] [em2] M #2 #3 [cm]x[cm]
163 7.47 -19.16 -18.41 (2) 48.73 25.00 200.00 3.62 38.10 50.00 50x50
164 -75.84 21.44 15.44 9) 30.19 25.00 200.00 3.62 38.10 50.00 50x50
165 -22.79 12.63 -25.24 (6) 43.67 25.00 200.00 3.62 38.10 50.00 50x50
166 -81.20 -12.64 28.31 (11) 39.14 25.00 200.00 3.62 38.10 50.00 50x50
167 6.04 11.22 -32.74 (6) 63.90 25.00 200.00 3.62 38.10 50.00 50x50
168 -36.24 -9.01 -30.44 (5) 46.78 25.00 200.00 3.62 38.10 50.00 50x50
169 -58.08 -9.01 -30.55 (5) 42.78 25.00 200.00 3.62 38.10 50.00 50x50
170 -37.95 2,97 -36.15 (6) 53.14 25.00 200.00 3.62 38.10 50.00 50x50
171 -31.38 -25.20 -18.73 (2) 50.22 25.00 200.00 3.62 38.10 50.00 50x50
172 -144.30 -26.84 -17.07 (14) 41.41 25.00 200.00 3.62 38.10 50.00 50x50
173 -79.63 10.49 28.28 (12) 36.11 25.00 200.00 3.62 38.10 50.00 50x50
174 -141.70 -10.40 -31.11 a7) 39.68 25.00 200.00 3.62 38.10 50.00 50x50
175 -31.32 24.37 -16.66 (8) 45.48 25.00 200.00 3.62 38.10 50.00 50x50
176 11.76 -27.17 -15.20 (2) 59.75 25.00 200.00 3.62 38.10 50.00 50x50
177 -87.05 -30.59 -12.87 (2) 43.66 25.00 200.00 3.62 38.10 50.00 50x50
178 -63.25 -32.71 10.27 3) 47.71 25.00 200.00 3.62 38.10 50.00 50x50
179 -12.77 29.77 -16.67 (8) 59.31 25.00 200.00 3.62 38.10 50.00 50x50
180 -19.94 -30.16 -15.65 (2) 57.14 25.00 200.00 3.62 38.10 50.00 50x50
181 -67.78 3541 10.90 9) 53.45 25.00 200.00 3.62 38.10 50.00 50x50
182 -127.30 -35.33 13.33 (15) 53.84 25.00 200.00 3.62 38.10 50.00 50x50
183 4.60 0.35 -12.00 (5) 20.25 25.00 200.00 3.20 38.10 50.00 50x50
184 -79.41 15.11 16.35 (21) 19.09 25.00 200.00 3.20 38.10 50.00 50x50
185 -35.78 17.43 -0.78 (8) 16.88 25.00 200.00 3.20 38.10 50.00 50x50
186 -78.77 -17.18 14.90 (15) 20.42 25.00 200.00 3.20 38.10 50.00 50x50
187 -12.21 7.87 20.54 9) 32.95 25.00 200.00 3.20 38.10 50.00 50x50
188 -28.08 -0.84 -22.88 (5) 29.18 25.00 200.00 3.20 38.10 50.00 50x50
189 -44.45 -0.85 -22.48 (5) 23.86 25.00 200.00 3.20 38.10 50.00 50x50
190 -31.27 0.11 -27.61 (5) 36.87 25.00 200.00 3.20 38.10 50.00 50x50
191 -19.88 5.50 11.82 (12) 13.50 25.00 200.00 3.20 38.10 50.00 50x50
192 -76.80 -18.68 -10.12 (2) 16.08 25.00 200.00 3.20 38.10 50.00 50x50
193 -63.51 6.90 18.93 (12) 15.68 25.00 200.00 3.20 38.10 50.00 50x50
194 -111.60 -7.65 -24.66 @an 20.78 25.00 200.00 3.20 38.10 50.00 50x50
195 -43.62 -5.81 20.30 (11) 22.43 25.00 200.00 3.20 38.10 50.00 50x50
196 5.88 -0.25 -13.62 (5) 23.34 25.00 200.00 3.20 38.10 50.00 50x50
197 -58.45 8.61 -22.64 (6) 25.94 25.00 200.00 3.20 38.10 50.00 50x50
198 -52.75 -25.36 6.15 3) 30.32 25.00 200.00 3.20 38.10 50.00 50x50
199 -34.53 4.69 -23.16 (6) 29.66 25.00 200.00 3.20 38.10 50.00 50x50
200 -1.49 -13.10 -2.02 3) 20.19 25.00 200.00 3.20 38.10 50.00 50x50
201 -83.37 30.00 8.34 (21) 36.60 25.00 200.00 3.20 38.10 50.00 50x50
202 -98.39 -23.38 7.98 (15) 19.70 25.00 200.00 3.20 38.10 50.00 50x50
203 2.01 -0.33 11.06 (5) 16.68 25.00 200.00 3.20 38.10 50.00 50x50
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COL Faxial M33 M22 Carga A.calculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [em2] [em2] [em2] M #2 #3 [cm]x[cm]
204 -52.79 -13.36 -14.00 (21) 17.34 25.00 200.00 3.20 38.10 50.00 50x50
205 -24.51 -15.44 0.72 (8) 16.50 25.00 200.00 3.20 38.10 50.00 50x50
206 -52.60 15.15 -12.78 (15) 18.41 25.00 200.00 3.20 38.10 50.00 50x50
207 0.95 -3.89 10.81 (6) 16.42 25.00 200.00 3.20 38.10 50.00 50x50
208 -18.47 1.35 19.89 (5) 24.26 25.00 200.00 3.20 38.10 50.00 50x50
209 -29.33 1.36 19.54 (5) 22.79 25.00 200.00 3.20 38.10 50.00 50x50
210 -19.19 -1.52 20.51 (6) 25.16 25.00 200.00 3.20 38.10 50.00 50x50
211 -13.77 -5.11 -11.19 (12) 13.74 25.00 200.00 3.20 38.10 50.00 50x50
212 -45.86 -18.76 -0.22 9) 16.34 25.00 200.00 3.20 38.10 50.00 50x50
213 -46.50 -6.25 -17.41 (12) 16.41 25.00 200.00 3.20 38.10 50.00 50x50
214 -54.25 6.92 18.05 (5) 16.27 25.00 200.00 3.20 38.10 50.00 50x50
215 -31.80 5.37 -18.62 (11) 22.19 25.00 200.00 3.20 38.10 50.00 50x50
216 2.92 0.90 11.96 (5) 18.90 25.00 200.00 3.20 38.10 50.00 50x50
217 -42.31 -8.00 19.98 (6) 23.99 25.00 200.00 3.20 38.10 50.00 50x50
218 -40.88 22.39 -5.08 3) 26.74 25.00 200.00 3.20 38.10 50.00 50x50
219 -26.19 -4.23 20.53 (6) 26.63 25.00 200.00 3.20 38.10 50.00 50x50
220 -2.31 12.28 1.47 3) 17.76 25.00 200.00 3.20 38.10 50.00 50x50
221 -58.91 -26.00 -7.89 (21) 32.04 25.00 200.00 3.20 38.10 50.00 50x50
222 -67.48 20.90 -8.04 (15) 19.91 25.00 200.00 3.20 38.10 50.00 50x50
223 -0.34 -0.34 8.70 (5) 11.27 25.00 200.00 3.20 38.10 50.00 50x50
224 -29.32 -0.84 -20.32 (24) 22.17 25.00 200.00 3.20 38.10 50.00 50x50
225 -14.68 -11.82 0.22 (8) 11.94 25.00 200.00 3.20 38.10 50.00 50x50
226 -29.99 5.81 -20.69 (23) 24.72 25.00 200.00 3.20 38.10 50.00 50x50
227 -5.82 -6.01 -11.17 9) 14.35 25.00 200.00 3.20 38.10 50.00 50x50
228 -10.60 1.49 15.03 (5) 17.21 25.00 200.00 3.20 38.10 50.00 50x50
229 -15.98 1.49 14.73 (5) 16.19 25.00 200.00 3.20 38.10 50.00 50x50
230 -11.68 0.70 17.14 (5) 19.89 25.00 200.00 3.20 38.10 50.00 50x50
231 -8.25 -4.41 -8.90 (12) 10.16 25.00 200.00 3.20 38.10 50.00 50x50
232 -35.88 -14.46 9.18 (20) 16.37 25.00 200.00 3.20 38.10 50.00 50x50
233 -35.33 13.70 5.35 (2) 12.08 25.00 200.00 3.20 38.10 50.00 50x50
234 -50.34 5.18 23.88 @an 27.24 25.00 200.00 3.20 38.10 50.00 50x50
235 -22.80 -1.83 15.60 (6) 16.56 25.00 200.00 3.20 38.10 50.00 50x50
236 0.52 0.09 9.42 (5) 12.64 25.00 200.00 3.20 38.10 50.00 50x50
237 -29.00 -15.14 5.98 (8) 16.96 25.00 200.00 3.20 38.10 50.00 50x50
238 -29.27 16.58 -6.94 3) 20.18 25.00 200.00 3.20 38.10 50.00 50x50
239 -18.45 -2.91 15.66 (6) 18.19 25.00 200.00 3.20 38.10 50.00 50x50
240 -2.93 10.07 1.64 (3) 12.66 25.00 200.00 3.20 38.10 50.00 50x50
241 -34.81 -24.05 -5.56 (21) 31.85 25.00 200.00 3.20 38.10 50.00 50x50
242 -38.63 22.33 -6.03 (15) 27.82 25.00 200.00 3.20 38.10 50.00 50x50
243 -2.01 -6.95 3.30 (18) 8.10 25.00 200.00 3.20 38.10 50.00 50x50
244 -6.30 0.27 12.27 a7) 13.52 25.00 200.00 3.20 38.10 50.00 50x50
245 -4.46 -7.31 0.60 (8) 7.66 25.00 200.00 3.20 38.10 50.00 50x50
246 -6.42 1.13 12.81 (18) 14.24 25.00 200.00 3.20 38.10 50.00 50x50
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COL Faxial M33 M22 Carga A.calculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [em2] [em2] [em2] M #2 #3 [cm]x[cm]
247 -2.02 -2.72 8.89 (8) 10.45 25.00 200.00 3.20 38.10 50.00 50x50
248 -3.21 -0.49 10.59 a7) 12.07 25.00 200.00 3.20 38.10 50.00 50x50
249 -2.82 -0.47 10.99 a7 12.66 25.00 200.00 3.20 38.10 50.00 50x50
250 -3.38 -0.98 13.04 @an) 15.21 25.00 200.00 3.20 38.10 50.00 50x50
251 -5.51 -0.16 6.15 a7 5.79 25.00 200.00 3.20 38.10 50.00 50x50
252 -1.67 -9.04 0.55 9) 10.46 25.00 200.00 3.20 38.10 50.00 50x50
253 -17.91 -3.61 -15.97 (24) 17.62 25.00 200.00 3.20 38.10 50.00 50x50
254 -22.99 2.28 -16.83 (23) 17.47 25.00 200.00 3.20 38.10 50.00 50x50
255 -14.43 3.98 -12.85 (23) 13.57 25.00 200.00 3.20 38.10 50.00 50x50
256 -4.83 -6.18 0.30 (20) 6.01 25.00 200.00 3.20 38.10 50.00 50x50
257 -14.20 -6.11 19.49 (18) 24.29 25.00 200.00 3.20 38.10 50.00 50x50
258 -25.05 -3.90 20.29 (18) 23.36 25.00 200.00 3.20 38.10 50.00 50x50
259 -12.17 -2.90 16.03 (18) 18.39 25.00 200.00 3.20 38.10 50.00 50x50
260 -7.68 -7.36 1.97 (20) 6.90 25.00 200.00 3.20 38.10 50.00 50x50
261 -7.88 -11.60 -7.96 (21) 15.05 25.00 200.00 3.20 38.10 50.00 50x50
262 -11.16 -14.63 5.55 (20) 16.95 25.00 200.00 3.20 38.10 50.00 50x50
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2.9.6 Disefio de losas aligeradas en una direccion

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-1
Numero de tramos de la vigueta 2
Voladizos en la vigueta Sin Voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plagueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

VALORES Y BRAZOS DE LAS CARGAS BASICAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: O m

HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.906 0.271 -0.02
2 2.546 0.419 0.287
3 0.563 -0.059 0.215

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hip6tesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.982 -0.189 -0.084

3 0.000 0.000 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.73 10.5
0.526 0.00 0.00 1#3 0.77 1.05 1#4 1.20 10.5
1.052 0.00 0.00 1#3 1.26 1.69 1#5 0.66 40.0
1.579 0.00 0.00 1#3 1.47 2.00 1#6 0.13 40.0
2.105 0.00 0.00 1#3 1.40 1.89 1#5 0.44 40.0
2.631 0.00 0.00 1#3 1.04 1.39 1#5 0.97 40.0
3.158 0.00 0.00 1#3 0.41 1.05 1#4 1.50 10.5
3.684 -0.63 1.05 1#4 0.00 0.00 1#3 2.03 10.5
4.210 -1.84 2.56 1#6 0.00 0.00 1#3 2.57 10.5
TRAMO 2 Longitud del tramo = 3.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada (t-m) (sz) Sugerida (t-m) (sz) Sugerida ) (cm)
(m)
0.000 -1.84 2.56 1#6 0.00 0.00 1#3 2.20 10.5
0.535 -0.87 1.15 1#4 0.00 0.00 1#3 1.66 10.5
1.070 -0.26 1.05 1#4 0.15 1.05 1#4 1.11 10.5
1.605 0.00 0.00 1#3 0.55 1.05 1#4 0.57 40.0
2.140 0.00 0.00 1#3 0.65 1.05 1#4 0.12 40.0
2.675 0.00 0.00 1#3 0.47 1.05 1#4 0.61 40.0
3.210 0.00 0.00 1#3 0.00 0.00 1#3 1.15 10.5

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-1

Apoyo Hip6t Carga 1 <D> Hip6t Carga 2 <L> Hip6t Carga 3 <L> Hip6t Carga 2+3 <L>

1 1.208 0.361 -0.026 0.335
2 3.395 0.559 0.382 0.941
3 0.750 -0.078 0.286 0.208
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GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-2
Numero de tramos de la vigueta 3
Voladizos en la vigueta Sin Voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

CARGA

Apoyo

A WN

Apoyo

=

A WN

VALORES Y BRAZOS DE LAS CARGAS BASICAS

TIPO Valor carga y su brazo local de aplicacion
WD 0.541 t/m Bzo: O m
WL 0.150 t/m Bzo: O m

HIPOTESIS Y CONDICIONES DE CARGA

Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 2 0
1 0 2
1 2 0

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
0.915 0.283 -0.03
2.633 0.391 0.339
2.132 0.222 0.369
0.656 0.229 -0.048

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Hipotesis Carga 1 Hipotesis Carga 2 Hipodtesis Carga 3
0.000 0.000 0.000
-1.053 -0.165 -0.127
0.683 -0.037 -0.153

0 0 0
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 4.29 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.76 10.5
0.536 0.00 0.00 1#3 0.80 1.05 1#4 1.22 10.5
1.072 0.00 0.00 1#3 1.31 1.76 1#5 0.68 40.0
1.609 0.00 0.00 1#3 1.53 2.08 1#6 0.13 40.0
2.145 0.00 0.00 1#3 1.45 1.98 1#5 0.46 40.0
2.681 0.00 0.00 1#3 1.09 1.45 1#5 1.00 40.0
3.218 0.00 0.00 1#3 0.43 1.05 1#4 1.55 10.5
3.754 -0.72 1.05 1#4 0.00 0.00 1#3 2.09 10.5
4.290 -1.97 2.77 1#6 0.00 0.00 1#3 2.63 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 2 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.97 2.77 1#6 0.00 0.00 1#3 2.30 10.5
0.526 -0.93 1.23 1#4 0.00 0.00 1#3 1.76 10.5
1.052 -0.31 1.05 1#4 0.11 1.05 1#4 1.23 10.5
1.579 0.00 0.00 1#3 0.59 1.05 1#4 0.70 40.0
2.105 0.00 0.00 1#3 0.79 1.05 1#4 0.17 40.0
2.631 0.00 0.00 1#3 0.71 1.05 1#4 0.42 40.0
3.158 0.00 0.00 1#3 0.35 1.05 1#4 0.95 40.0
3.684 -0.38 1.05 1#4 0.00 0.00 1#3 1.49 10.5
4.210 -1.28 1.72 1#5 0.00 0.00 1#3 2.02 10.5
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 3 Longitud del tramo = 3.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.28 1.72 1#5 0.00 0.00 1#3 2.02 10.5
0.535 -0.47 1.05 1#4 0.00 0.00 1#3 1.48 10.5
1.070 0.00 0.00 1#3 0.48 1.05 1#4 0.94 40.0
1.605 0.00 0.00 1#3 0.79 1.05 1#4 0.40 40.0
2.140 0.00 0.00 1#3 0.82 1.08 1#4 0.22 40.0
2.675 0.00 0.00 1#3 0.55 1.05 1#4 0.77 40.0
3.210 0.00 0.00 1#3 0.00 0.00 1#3 1.31 10.5

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-2

Apoyo Hip6t Carga 1 <D> Hip6t Carga 2 <L> Hip6t Carga 3 <L> Hipét Carga 2+3 <L>

1 1.220 0.378 -0.039 0.338
2 3.510 0.521 0.452 0.973
3 2.843 0.296 0.493 0.788
4 0.874 0.306 -0.063 0.242

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-3
Numero de tramos de la vigueta 2
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

TABLA DE CARGAS APLICADAS
CARGA TIPO Valor carga y su brazo local de aplicacion

1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: Om
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HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
1 0.339 0.141 -0.047
2 1.769 0.185 0.305
3 0.651 -0.011 0.192

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.481 -0.034 -0.099
3 0.000 0.000 0.000

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 2.10 m

Ubicacion Momento  Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu () ) ) Mu (+) +) +) Vu Flejes
Analizada X (t-m) (cm®)  Sugerida (t-m) (cm?)  Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 0.71 40.0
0.420 0.00 0.00 1#3 0.21 1.05 1#4 0.29 40.0
0.840 0.00 0.00 1#3 0.24 1.05 1#4 0.24 40.0
1.260 -0.10 1.05 1#4 0.10 1.05 1#4 0.64 40.0
1.680 -0.41 1.05 1#4 0.00 0.00 1#3 1.07 10.5
2.100 -0.90 1.19 1#4 0.00 0.00 1#3 1.49 10.5
TRAMO 2 Longitud del tramo = 3.00 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion  Mu () 6 O Mu (+) +) +) Vu Flejes

Analizada X (t-m) (cm®)  Sugerida  (t-m) (cm®)  Sugerida 0) (cm)
(m)
0.000 -0.90 1.19 1#4 0.00 0.00 1#3 1.82 10.5
0.500 -0.14 1.05 1#4 0.00 0.00 1#3 1.31 10.5
1.000 0.00 0.00 1#3 0.45 1.05 1#4 0.81 40.0
1.500 0.00 0.00 1#3 0.72 1.05 1#4 0.30 40.0
2.000 0.00 0.00 1#3 0.73 1.05 144 0.23 40.0
2.500 0.00 0.00 1#3 0.49 1.05 144 0.73 40.0
3.000 0.00 0.00 1#3 0.00 0.00 1#3 1.24 10.5
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CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-3

Apoyo  Hip6t Carga 1 <D> Hipdt Carga 2 <L> Hipdt Carga 3 <L> Hipét Carga 2+3 <L>

1 0.452 0.188 -0.063 0.125
2 2.359 0.247 0.407 0.654
3 0.868 -0.015 0.256 0.241

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-4
Numero de tramos de la vigueta 3
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

VALORES Y BRAZOS DE LAS CARGAS BASICAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: O m
2 WL 0.150 t/m Bzo: O m

HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2
3 1 2 0

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipotesis Carga 1 Hipotesis Carga 2 Hipotesis Carga 3
1 0.452 0.187 -0.061
2 2.077 0.194 0.381
3 2.281 0.276 0.356
4 0.622 0.217 -0.045

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.673 -0.026 -0.161
3 -0.791 -0.076 -0.143
4 0.000 0.000 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 1 Longitud del tramo = 2.62 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 0.95 40.0
0.524 0.00 0.00 1#3 0.36 1.05 1#4 0.42 40.0
1.048 0.00 0.00 1#3 0.44 1.05 1#4 0.27 40.0
1.572 -0.11 1.05 1#4 0.24 1.05 1#4 0.75 40.0
2.096 -0.56 1.05 1#4 0.00 0.00 1#3 1.28 10.5
2.620 -1.26 1.69 1#5 0.00 0.00 1#3 1.81 10.5
TRAMO 2 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) “) Mu (+) ) ) Vu Flejes
Analizada ¥ (t-m) (cm?) Sugerida (t-m) (cm?) Sugerida (1) (cm)
(m)
0.000 -1.26 1.69 1#5 0.00 0.00 1#3 2.10 10.5
0.526 -0.31 1.05 1#4 0.00 0.00 1#3 1.57 10.5
1.052 0.00 0.00 1#3 0.43 1.05 1#4 1.03 10.5
1.579 0.00 0.00 1#3 0.84 1.10 1#4 0.50 40.0
2.105 0.00 0.00 1#3 0.96 1.27 1#5 0.06 40.0
2.631 0.00 0.00 1#3 0.80 1.05 1#4 0.58 40.0
3.158 0.00 0.00 1#3 0.37 1.05 1#4 1.12 10.5
3.684 -0.47 1.05 1#4 0.00 0.00 1#3 1.65 10.5
4.210 -1.48 2.02 1#6 0.00 0.00 1#3 2.18 10.5
TRAMO 3 Longitud del tramo = 3.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.48 2.02 1#6 0.00 0.00 1#3 2.09 10.5
0.535 -0.58 1.05 1#4 0.00 0.00 1#3 1.54 10.5
1.070 -0.03 1.05 1#4 0.33 1.05 1#4 1.00 40.0
1.605 0.00 0.00 1#3 0.69 1.05 1#4 0.46 40.0
2.140 0.00 0.00 1#3 0.75 1.05 1#4 0.16 40.0
2.675 0.00 0.00 1#3 0.52 1.05 1#4 0.70 10.5
3.210 0.00 0.00 1#3 0.00 0.00 1#3 1.24 10.5
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CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-4

Apoyo  Hip6t Carga 1 <D> Hipdt Carga 2 <L> Hipdt Carga 3 <L> Hipét Carga 2+3 <L>

1 0.602 0.249 -0.082 0.167
2 2.769 0.259 0.508 0.768
3 3.042 0.369 0.475 0.843
4 0.829 0.289 -0.059 0.230

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-5
Numero de tramos de la vigueta 5
Voladizos en la vigueta Sin Voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

VALORES Y BRAZOS DE LAS CARGAS BASICAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: Om

HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2
3 1 2 0
4 1 0 2
5 1 2 0

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.9 0.256 -0.007
2 2.348 0.472 0.179
3 0.279 0.040 0.037
4 2.025 0.144 0.417
5 2.291 0.286 0.349
6 0.62 0.215 -0.043
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MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.872 -0.214 -0.027
3 0.093 0.011 0.015
4 -0.648 -0.002 -0.178
5 -0.798 -0.083 -0.138
6 0 0.000 0

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 4.11 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién
Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes

Analizada X (t-m) (sz) Sugerida (t-m) (sz) Sugerida )] (cm)

(m)

0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.69 10.5
0.514 0.00 0.00 1#3 0.74 1.05 1#4 1.17 10.5
1.028 0.00 0.00 1#3 1.21 1.62 1#5 0.65 40.0
1.541 0.00 0.00 1#3 1.41 1.91 1#5 0.13 40.0
2.055 0.00 0.00 1#3 1.35 1.82 1#5 0.40 40.0
2.569 0.00 0.00 1#3 1.01 1.34 1#5 0.92 40.0
3.082 0.00 0.00 1#3 0.41 1.05 1#4 1.44 10.5
3.596 -0.49 1.05 1#4 0.00 0.00 1#3 1.96 10.5
4.110 -1.63 2.24 1#6 0.00 0.00 1#3 2.48 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 2 Longitud del tramo = 2.01 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion
Seccion Mu (-) ) “) Mu (+) ) ) Vu Flejes

Analizada X (t-m) (sz) Sugerida (t-m) (sz) Sugerida )] (cm)

(m)

0.000 -1.63 2.24 1#6 0.00 0.00 1#3 1.92 10.5
0.402 -0.99 1.32 1#5 0.00 0.00 1#3 1.51 10.5
0.804 -0.52 1.05 1#4 0.00 0.00 1#3 1.10 10.5
1.206 -0.18 1.05 1#4 0.08 1.05 1#4 0.71 40.0
1.608 0.00 0.00 1#3 0.20 1.05 1#4 0.41 40.0
2.010 0.00 0.00 1#3 0.17 1.05 1#4 0.31 40.0
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 3 Longitud del tramo = 2.10 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion
Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes

Analizada *  (t-m) (cm?) Sugerida (t-m) (cm?) Sugerida ) (cm)

(m)

0.000 0.00 0.00 1#3 0.17 1.05 1#4 0.56 40.0
0.420 0.00 0.00 1#3 0.29 1.05 1#4 0.17 40.0
0.840 0.00 0.00 1#3 0.26 1.05 1#4 0.49 40.0
1.260 -0.26 1.05 1#4 0.05 1.05 1#4 0.87 40.0
1.680 -0.67 1.05 1#4 0.00 0.00 1#3 1.30 10.5
2.100 -1.21 1.63 1#5 0.00 0.00 1#3 1.72 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 4 Longitud del tramo = 4.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) “) Mu (+) ) ) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.21 1.63 1#5 0.00 0.00 1#3 2.10 10.5
0.526 -0.27 1.05 1#4 0.00 0.00 1#3 1.57 10.5
1.052 0.00 0.00 1#3 0.44 1.05 1#4 1.03 10.5
1.579 0.00 0.00 1#3 0.84 1.10 1#4 0.50 40.0
2.105 0.00 0.00 1#3 0.96 1.27 1#5 0.08 40.0
2.631 0.00 0.00 1#3 0.80 1.05 1#4 0.60 40.0
3.158 0.00 0.00 1#3 0.37 1.05 1#4 1.13 10.5
3.684 -0.48 1.05 1#4 0.00 0.00 1#3 1.66 10.5
4.210 -1.49 2.04 1#6 0.00 0.00 1#3 2.20 10.5
TRAMO 5 Longitud del tramo = 3.21 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥ (t-m) (cm?) Sugerida (t-m) (cm?) Sugerida (1) (cm)
(m)
0.000 -1.49 2.04 1#6 0.00 0.00 1#3 2.09 10.5
0.535 -0.58 1.05 1#4 0.00 0.00 1#3 1.55 10.5
1.070 -0.03 1.05 1#4 0.32 1.05 1#4 1.01 40.0
1.605 0.00 0.00 1#3 0.68 1.05 1#4 0.47 40.0
2.140 0.00 0.00 1#3 0.74 1.05 1#4 0.15 40.0
2.675 0.00 0.00 1#3 0.51 1.05 1#4 0.69 40.0
3.210 0.00 0.00 1#3 0.00 0.00 1#3 1.23 10.5
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CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-5

Apoyo  Hip6t Carga 1 <D> Hipdt Carga 2 <L> Hipdt Carga 3 <L> Hipét Carga 2+3 <L>

1 1.200 0.341 -0.009 0.333
2 3.131 0.630 0.238 0.868
3 0.372 0.053 0.050 0.103
4 2.699 0.192 0.557 0.748
5 3.055 0.381 0.466 0.847
6 0.827 0.286 -0.057 0.229

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-6
Numero de tramos de la vigueta 4
Voladizos en la vigueta Sin Voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

VALORES Y BRAZOS DE LAS CARGAS BASICAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: Om

HIPOTESIS Y CONDICIONES DE CARGA

TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2
3 1 2 0
4 1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.875 0.276 -0.033
2 2.535 0.349 0.354
3 2.090 0.298 0.282
4 2.609 0.359 0.364
5 0.894 -0.034 0.281
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MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.975 -1.34 -0.137
3 -0.669 -0.099 -0.086
4 -1.031 -0.141 -0.145
5 0.000 0.000 0.000

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 1 Longitud del tramo = 4.11 m

Ubicacion Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) ) ) Vu Flejes
Analizada *  (t-m) (cm?) Sugerida (t-m) (cm?) Sugerida ) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.69 10.5
0.514 0.00 0.00 1#3 0.74 1.05 1#4 1.17 10.5
1.028 0.00 0.00 1#3 1.21 1.62 1#5 0.65 40.0
1.541 0.00 0.00 1#3 1.41 1.91 1#5 0.13 40.0
2.055 0.00 0.00 1#3 1.34 1.81 1#5 0.44 40.0
2.569 0.00 0.00 1#3 1.01 1.34 1#5 0.96 40.0
3.082 0.00 0.00 1#3 0.41 1.05 1#4 1.48 10.5
3.596 -0.70 1.05 1#4 0.00 0.00 1#3 2.00 10.5
4.110 -1.82 2.54 1#6 0.00 0.00 1#3 2.52 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 2 Longitud del tramo = 4.11 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) “) Mu (+) ) ) Vu Flejes
Analizada ¥ (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.82 2.54 1#6 0.00 0.00 1#3 2.22 10.5
0.514 -0.83 1.09 1#4 0.00 0.00 1#3 1.70 10.5
1.028 -0.27 1.05 1#4 0.13 1.05 1#4 1.18 10.5
1.541 0.00 0.00 1#3 0.60 1.05 1#4 0.66 40.0
2.055 0.00 0.00 1#3 0.80 1.05 1#4 0.14 40.0
2.569 0.00 0.00 1#3 0.73 1.05 1#4 0.39 40.0
3.082 -0.03 1.05 1#4 0.39 1.05 1#4 0.92 40.0
3.596 -0.47 1.05 1#4 0.00 0.00 1#3 1.44 10.5
4.110 -1.25 1.68 1#5 0.00 0.00 1#3 1.96 10.5
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 3 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada >  (t-m) (cm?  Sugerida (t-m) (cm?)  Sugerida (1) (cm)
(m)

0.000 -1.25 1.68 1#5 0.00 0.00 1#3 1.99 10.5
0.526 -0.42 1.05 1#4 0.00 0.00 1#3 1.46 10.5
1.052 0.00 0.00 1#3 0.43 1.05 1#4 0.93 40.0
1.579 0.00 0.00 1#3 0.78 1.05 1#4 0.40 40.0
2.105 0.00 0.00 1#3 0.85 1.12 1#4 0.16 40.0
2.631 0.00 0.00 1#3 0.64 1.05 1#4 0.69 40.0
3.158 -0.28 1.05 1#4 0.14 1.05 1#4 1.23 10.5
3.684 -0.88 1.16 1#4 0.00 0.00 1#3 1.76 10.5
4.210 -1.93 2.71 1#6 0.00 0.00 1#3 2.29 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 4 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) ) ) Vu Flejes
Analizada ¥ (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.93 2.71 1#6 0.00 0.00 1#3 2.59 10.5
0.526 -0.74 1.05 1#4 0.00 0.00 1#3 2.06 10.5
1.052 0.00 1.05 1#4 0.41 1.05 1#4 1.52 10.5
1.579 0.00 0.00 1#3 1.05 1.39 1#5 0.99 40.0
2.105 0.00 0.00 1#3 1.40 1.90 1#5 0.46 40.0
2.631 0.00 0.00 1#3 1.47 2.00 1#6 0.13 40.0
3.158 0.00 0.00 1#3 1.26 1.69 1#5 0.66 40.0
3.684 0.00 0.00 1#3 0.77 1.05 1#4 1.20 10.5
4,210 0.00 0.00 1#3 0.00 0.00 1#3 1.73 10.5

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-6

Apoyo Hip6t Carga 1 <D> Hip6t Carga 2 <L> Hip6t Carga 3 <L> Hip6t Carga 2+3 <L>

1 1.166 0.368 -0.044 0.323
2 3.381 0.465 0.472 0.937
3 2.787 0.397 0.376 0.773
4 3.479 0.479 0.485 0.964
5 1.192 -0.045 0.375 0.330
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GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-10
Numero de tramos de la vigueta 1
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

TABLA DE CARGAS APLICADAS

CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: O m
2 WL 0.150 t/m Bzo: O m

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Carga Muerta Carga Viva
1 0.812 0.225
2 0.812 0.225

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Carga Muerta Carga Viva
1 0.000 0.000
2 0.000 0.000

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 3.00 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién
Seccion Mu (-) ) “) Mu (+) +) +) Vu Flejes

Analizada ¥ (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)

(m)

0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.52 10.5
0.500 0.00 0.00 1#3 0.63 1.05 1#4 1.01 40.0
1.000 0.00 0.00 1#3 1.01 1.34 1#5 0.51 40.0
1.500 0.00 0.00 1#3 1.14 1.52 1#5 0.00 40.0
2.000 0.00 0.00 1#3 1.01 1.34 1#5 -0.51 40.0
2.500 0.00 0.00 1#3 0.63 1.05 1#4 -1.01 40.0

3.000 0.00 0.00 1#3 0.90 0.00 1#3 -1.52 10.5

194



CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-10
Apoyo Carga Muerta Carga Viva
1 1.082 0.300
2 1.082 0.300
GEOMETRIA DE LA LOSA
Nombre o referencia de la vigueta VT-11
Numero de tramos de la vigueta 2
Voladizos en la vigueta Sin Voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plagueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75
VALORES Y BRAZOS DE LAS CARGAS BASICAS
CARGA TIPO Valor carga y su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: Om
HIPOTESIS Y CONDICIONES DE CARGA
TRAMO Grupo Cargas Hip 1 Grupo Cargas Hip 2 Grupo Cargas Hip 3
1 1 2 0
2 1 0 2

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Hip6tesis Carga 1 Hip6tesis Carga 2 Hipotesis Carga 3
1 0.906 0.271 -0.020
2 2.546 0.419 0.287
3 0.563 -0.059 0.215

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Hipétesis Carga 1 Hipétesis Carga 2 Hipotesis Carga 3
1 0.000 0.000 0.000
2 -0.982 -0.189 -0.084

3 0.000 0.000
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DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA

TRAMO 1 Longitud del tramo = 4.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.73 10.5
0.526 0.00 0.00 1#3 0.77 1.05 1#4 1.20 10.5
1.052 0.00 0.00 1#3 1.26 1.69 1#5 0.66 40.0
1.579 0.00 0.00 1#3 1.47 2.00 1#6 0.13 40.0
2.105 0.00 0.00 1#3 1.40 1.89 1#5 0.44 40.0
2.631 0.00 0.00 1#3 1.04 1.39 1#5 0.97 40.0
3.158 0.00 0.00 1#3 0.41 1.05 1#4 1.50 10.5
3.684 -0.63 1.05 1#4 0.00 0.00 1#3 2.03 10.5
4.210 -1.84 2.56 1#6 0.00 0.00 1#3 2.57 10.5

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 2 Longitud del tramo = 3.21 m

Ubicacibn Momento Acero Armadura Momento Acero Armadura Cortante Separacién

Seccion Mu (-) ) ) Mu (+) (+) (+) Vu Flejes
Analizada ¥  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 -1.84 2.56 1#6 0.00 0.00 1#3 2.20 10.5
0.535 -0.87 1.15 1#4 0.00 0.00 1#3 1.66 10.5
1.070 -0.26 1.05 1#4 0.15 1.05 1#4 1.11 10.5
1.605 0.00 0.00 1#3 0.55 1.05 1#4 0.57 40.0
2.140 0.00 0.00 1#3 0.65 1.05 1#4 0.12 40.0
2.675 0.00 0.00 1#3 0.47 1.05 1#4 0.61 40.0
3.210 0.00 0.00 1#3 0.00 0.00 1#3 1.15 10.5

CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-11

Apoyo Hip6t Carga 1 <D> Hip6t Carga 2 <L> Hipé6t Carga 3 <L> Hipét Carga 2+3 <L>

1 1.208 0.361 -0.026 0.335
2 3.395 0.559 0.382 0.941
3 0.750 -0.078 0.286 0.208
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2.9.7 Disefo de cubierta en estructura de acero

PERFILES PARA CADA BARRA

CERCHA A DOS AGUAS TIPO PRATT

LONGITUD Y PESO DE LAS BARRAS

Barra Seccigon minima Longitud (m) __Area (cm?)..._Radio de giro (cm) ___Peso (kg) _
1 2 Perfiles 1 x 1/8" 0.87 2.96 076 2.0
2 2 Perfiles 1 x 1/8" 0.87 2.96 076 2.0
3 2 Perfiles 1 x 1/8" 0.87 2.96 076 2.0
4 2 Perfiles 1 x 1/8" 175 296 076 4.0
5 2 Perfiles 1 x 1/8" 0.87 296 076 2.0
6 2 Perfiles 1 x 1/8" 0.87 296 076 2.0
7 2 Perfiles 1 x 1/8" 0.87 296 0.76 2.0
8 2 Perfiles 1 x 1/8" 0.20 296 0.76 0.4
9 2 Perfiles 1 1/2 x 1/8" 0.98 464 119 35
10 2 Perfiles 1 x 1/8" 043 296 0.76 1.0
1 2 Perfiles 1 x 1/8" 110 296 0.76 2.5
12 2 Perfiles 1 x 1/8" 0.67 296 0.76 15
13 2 Perfiles 1 x 1/8" 126 2.96 076 2.9
14 2 Perfiles 1 x 1/8" 091 2.96 076 2.1
15 2 Perfiles 1 x 1/8" 144 2.96 076 33
16 2 Perfiles 1 x 1/8" 144 296 0.76 33
17 2 Perfiles 1 x 1/8" 091 296 0.76 2.1
18 2 Perfiles 1 x 1/8" 126 296 076 2.9
19 2 Perfiles 1 x 1/8" 0.67 296 0.76 15
20 2 Perfiles 1 x 1/8" 110 296 0.76 2.5
21 2 Perfiles 1 x 1/8" 043 296 0.76 1.0
22 2 Perfiles 1 1/2 x 1/8" 0.98 464 119 35
23 2 Perfiles 1 x 1/8" 0.20 296 0.76 0.4
24 2 Perfiles 1 x 1/8" 0.90 2.96 0.76 2.1
25 2 Perfiles 1 x 3/16" 0.90 436 0.76 3.1
26 2 Perfiles 1 x 3/16" 0.90 4.36 076 31
27 2 Perfiles 1 x 3/16" 0.90 4.36 076 31
28 2 Perfiles 1 x 3/16" 0.90 4.36 076 31
29 2 Perfiles 1 x 3/16" 0.90 436 0.76 31
30 2 Perfiles 1 x 3/16" 0.90 436 076 31
31 2 Perfiles 1 x 1/8" 0.90 296 076 2.1

Peso total tedrico (kg) 744
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CORREAS

PERFILES PARA CADA BARRA Y PESO DE LAS BARRAS

Barra Seccion minima Longitud (m) Area (sz) Radio de giro (cm)  Peso (kg)
1 2 Perfiles 3/8" 047 142 023 0.5
2 2 Perfiles 3/8" 047 142 023 0.5
3 2 Perfiles 3/8" 047 1.42 0.23 0.5
4 2 Perfiles 3/8" 0.47 1.42 0.23 0.5
5 2 Perfiles 3/8" 0.47 1.42 0.23 0.5
6 2 Perfiles 3/8" 0.47 142 0.23 0.5
7 2 Perfiles 3/8" 047 142 0.23 0.5
8 2 Perfiles 3/8" 047 142 0.23 0.5
9 2 Perfiles 3/8" 0.34 1.42 023 0.3
10 2 Perfiles 3/8" 0.34 1.42 023 0.3
11 2 Perfiles 3/8" 0.34 1.42 023 0.3
12 2 Perfiles 3/8" 0.34 142 023 0.3
13 2 Perfiles 3/8" 0.34 142 023 0.3
14 2 Perfiles 3/8" 0.34 142 023 0.3
15 2 Perfiles 3/8" 0.34 1.42 0.23 0.3
16 2 Perfiles 3/8" 0.34 1.42 0.23 0.3
17 2 Perfiles 3/8" 0.34 142 0.23 0.3
18 2 Perfiles 3/8" 0.34 142 0.23 0.3
19 2 Perfiles 3/8" 0.34 142 0.23 0.3
20 2 Perfiles 3/8" 0.34 142 0.23 0.3
21 2 Perfiles 3/8" 0.34 142 0.23 0.3
22 2 Perfiles 3/8" 0.34 1.42 023 0.3
23 2 Perfiles 3/8" 0.34 1.42 023 0.3
24 2 Perfiles 3/8" 0.34 1.42 023 0.3
25 2 Perfiles 3/8" 0.34 142 023 0.3
26 2 Perfiles 3/8" 0.34 142 023 0.3
27 2 Perfiles 3/8" 047 142 023 0.5
28 2 Perfiles 3/8" 047 1.42 0.23 0.5
29 2 Perfiles 1/2" 0.47 252 0.31 0.9
30 2 Perfiles 1/2" 0.47 252 0.31 0.9
31 2 Perfiles 1/2" 0.47 252 0.31 0.9
32 2 Perfiles 1/2" 0.47 252 0.31 0.9
33 2 Perfiles 1/2" 047 252 0.31 0.9
34 2 Perfiles 3/8" 047 1.42 023 0.5
35 2 Perfiles 3/8" 047 1.42 023 0.5

Peso total tedrico (kg) 17.8
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2.9.8 Disefio de cimentaciéon

2.9.8.1 Disefio zapatas cuadradas

INFORMACION GENERAL
Dato Concepto
1 Resistencia del concreto F'c (kg/cmz) = 210
2 Limite fluencia acero princip Fy (kg/cm?) = 4200
3 Recubrimiento d' (cm) = 5
4 Capacidad admisible suelo (kg/cm 2) = 2.5
5 No. de zapatas cuadradas disefiadas = 15
INFORMACION DE LAS ZAPATAS
Zap Nombre H Col B Col Carga P Carga Pu
cm cm t 1
1 H7 50 50 101.22 151.83
2 H8 50 50 69.77 104.66
3 H9 50 50 103.21 154.81
4 H10 50 50 40.93 61.39
5 18 50 50 84.24 126.36
6 110 50 50 52.38 78.57
7 J7 50 50 140.84 211.26
8 J8 50 50 136.93 205.39
9 J9 50 50 157.90 236.85
10 J10 130 30 78.60 117.90
11 K8 50 50 127.01 190.51
12 K9 50 50 125.03 187.55
13 K10 50 50 80.48 120.72
14 L8 50 50 143.08 214.61
15 L10 50 50 127.17 190.75
RESULTADOS
Referencia Nudo Longitud Lados (cm) Espesor Min Armadura (Sep: cm)
AROoYO # Paralelo H Paralelo B (cm) Paralelo H Paralelo B
H7 200 200 45 1#4a16 1#4a16
H8 170 170 40 1#4a16 1#4a16
H9 205 205 45 1#4a16 1#4a16
H10 130 130 30 1#4a16 1#4a16
18 185 185 40 1#4a16 1#4a16
110 145 145 30 1#4a16 1#4a16
J7 240 240 55 1#4a16 1#4a16
J8 235 235 55 1#4a16 1#4a16
J9 250 250 60 1#4a16 1#4a16
J10 180 180 35 1#4a16 1#4a16
K8 275 275 50 1#4a16 1#4a16
K9 225 225 50 1#4a16 1#4a16
K10 180 180 40 1#4a16 1#4a16
L8 240 240 55 1#4a16 1#4a16
L10 225 225 50 1#4a16 1#4a16
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2.9.8.2 Disefio zapatas excéntricas

INFORMACION GENERAL
Dato Concepto
1 Resistencia del concreto F'c (kg/cmz) = 210
2 Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Recubrimiento al centroide d' (cm) = 5
4 Numero de ramas del estribo = 2
5 # Diametro del estribo = 3
6 Limite fluencia acero estrib Fy (kg/cmz) = 2400
7 Capacidad admisible suelo (kg/cm?) = 2.5
8 No. de zapatas disefiadas = 5

. ]

Zap SepCol BColExt HColExt AnchoAdop Distanc (m)

Viga Trabe (m)

Ref (m) (m) (m) Zap ext (m) Borde-Eje B_lnic H_lnic___
H6 411 0.5 0.5 1.00 0.25 0.30 0.50
16 8.22 0.5 0.5 1.05 0.25 0.30 0.50
J6 411 0.5 0.5 115 0.25 0.30 0.50

K11 411 0.5 0.5 1.00 0.25 0.30 0.50

L11 411 0.5 0.5 1.00 0.25 0.30 0.50

INFORMACION DE LAS SOLICITACIONES DE LAS ZAPATAS

Zap Pserv (t) Pult(t) Pserv (t) Pult ()

Ref___Zapat Ext_ Zapat Ext Zapat Int Zapat Int
H6 41.51 60.00 101.22 147.00
16 52.12 76.00 84.24 122.00
J6 62.78 91.00 140.84 204.00

K11 47.61 69.00 127.01 184.00

L11 47.62 69.00 143.08 207.00

RESUI TADOS DEI DISENO
Zap Zapata exterior Zapata Int

Ref LargoL AnchoB Espes T (cm) As Paralelo L As Paralelo B Lado L (cm)

H6 200 100 50 1#6al7 1#3a25 200
16 220 110 55 1#6al7 1#3a25 180
J6 240 120 60 1#6al7 1#3a25 235

K11l 200 100 50 1#6al7 1#3a25 225

L11 200 100 50 1#6al7 1#3a25 240
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VIGA TRABE O DE ENLACE

Zap B min H min Mu max As max Extr Ext Vu max Separac flejes
Ref (cm) (cm) (t-m) Sup (cm?2) Inf (cm2) (t) Extremo Ext
H6 30 50 13.64 8.68 0.00 62.69 1FL# 3 de 2rams c/ 2.4
16 30 50 19.98 13.29 0.00 74.10 1FL# 3 de 2rams c/ 2.0
J6 30 50 26.57 18.65 0.00 83.82 1FL# 3 de 2rams c/ 1.7
K11 30 50 15.69 10.11 0.00 72.08 1FL# 3 de 2ramsc/ 2.1
L11 30 50 15.69 10.11 0.00 72.08 1FL# 3 de 2ramsc/ 2.1
2.9.8.3 Diseiio vigas de amarre
INFORMACION GENERAL
Dato Concenpto
1 Resistencia del concreto F'c (kg/cmz) = 210
2  Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Numero de ramas de los flejes = 2
4 # Diametro de los flejes = 3
5  Limite fluencia acero estrib Fy (kg/cm’) = 2400
6 Recubrimientod' (cm) = 5
7  Disefio por %Carga (1) Desplazam (2): 1
8 % max. carga a considerar = 10
9  Mddulo de elasticidad concreto (Ym?) = 1900000
10 Numero de vigas disefiadas = 28
INFORMACION DE LAS VIGAS
Viga AnchoB  Altura H Separac Col Carga Pu Izq Carga Pu Der
# (cm) (cm) (m) ® ()
6 30 50 3.96 62.26 78.17
6 30 50 3.96 78.17 94.17
7 30 50 7.92 151.83 211.26
7 30 50 6.02 211.26 71.41
7 30 50 3.72 71.41 71.43
8 30 50 3.96 104.66 126.36
8 30 50 3.96 126.36 205.39
8 30 50 6.02 205.39 190.51
8 30 50 3.72 190.51 214.61
9 30 50 7.92 154.81 236.85
9 30 50 5.00 236.85 187.55
10 30 50 3.96 61.39 78.57
10 30 50 3.96 78.57 117.90
10 30 50 5.00 117.90 120.72
10 30 50 4,77 120.72 190.75
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Viga Ancho B AlturaH Separac Col Carga Pu lzq Carga Pu Der

# (cm) (cm) (m) ® (1)
H 30 50 411 62.26 151.83
H 30 50 411 151.83 104.76
H 30 50 4.21 104.66 154.81
H 30 50 4.21 154.81 61.39
J 30 50 4.11 94.17 211.26
J 30 50 4.11 211.26 205.39
J 30 50 4.21 205.39 236.85
J 30 50 4.21 236.85 117.90
K 30 50 4.11 71.41 190.51
K 30 50 4.21 190.51 187.55
K 30 50 3.21 187.55 120.72
L 30 50 411 71.43 214.61
L 30 50 7.43 214.61 190.75
RESULTADOS
Viga Desplazam Mu Vu H fin As tension  As compres Separac flej
(cm) (t-m) (1) (cm) (cm?) (cm?) (cm)

6 0.1387 3.15 1.59 50.0 4.50 - NO neces
6 0.1395 3.17 1.60 50.0 4.50 - NO neces
7 4.1438 23.53 5.94 50.0 16.09 - 225
7 4.2822 42.09 13.98 50.0 19.20 10.43 22.5
7 0.0001 0.00 0.00 50.0 4.50 - NO neces
8 0.1891 4.30 2.17 50.0 4.50 - NO neces
8 0.6888 15.65 7.90 50.0 10.09 - 225
8 0.4556 4.48 1.49 50.0 4.50 - NO neces
8 0.1741 4.48 2.41 50.0 4.50 - NO neces
9 5.7203 32.49 8.20 50.0 23.17 2.31 22.5
9 0.8649 12.33 4.93 50.0 7.77 - 22.5
10 0.1497 3.40 1.72 50.0 4.50 - NO neces
10 0.3428 7.79 3.93 50.0 4.78 - NO neces
10 0.0495 0.70 0.28 50.0 450 - NO neces
10 1.0697 16.70 7.00 50.0 10.84 - 225
H 0.8728 18.41 8.96 50.0 12.10 - 225
H 0.4596 9.69 4,72 50.0 6.01 - 225
H 0.5252 10.56 5.01 50.0 6.58 - 225
H 0.9784 19.66 9.34 50.0 13.04 - 225
J 1.1409 24.06 11.71 50.0 16.53 - 22.5
J 0.0572 1.21 0.59 50.0 4.50 - NO neces
J 0.3295 6.62 3.15 50.0 4.50 - NO neces
J 1.2457 25.04 11.90 50.0 17.34 - 22.5
K 1.1605 24.48 11.91 50.0 16.87 - 22.5
K 0.0310 0.62 0.30 50.0 4.50 - NO neces
K 0.3102 10.73 6.68 50.0 6.70 - 22.5
L 1.3952 29.42 14.32 50.0 21.22 - 22.5
L 1.3736 8.86 2.39 50.0 5.47 - NO neces
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2.9.9 Vista 3D de la estructura. A través del grafico a continuacion presentado es

posible involucrarse con la estructura, puesto que la renderizacién de la misma
permite observar las secciones de los elementos estructurales.

Figura 13. Bloque 2 en 3D
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2.9.10 Planos plantas estructurales. Con el fin de identificar cada uno de los
elementos estructurales se presentan los planos de todos los niveles del bloque.

2.9.10.1 Cimentacién: en la figura 14, se presenta un esquema de la distribucién
de las zapatas cuadradas y excéntricas que conforman junto con las vigas
trazadas la ciemtacion del bloque 2.

Figura 14. Cimentacion B2
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2.9.10.2 Segundo piso: la figura 15 indica los elementos estructurales de la
segunda planta del B2 y la distribucion de las viguetas y casetones de la losa
aligerada.

Figura 15. Planta estructural segundo piso B2
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2.9.10.3 Tercero, cuarto y quinto piso: el edificio presenta arquitectbnicamente
igualdad en la geometria de los tres ultimos pisos que conforman el bloque 2, por
tanto en la figura 16 se ilustran los elementos estructurales y la ditribucion de la
losa aligerada correspondiente a estos niveles.

Figura 16. Planta estructural tercero, cuarto y quinto piso B2
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2.8.10.5 Cubierta: la distribucion de las cerchas y correas que conforman
estructura de cubierta y la distribucién de la placa aligerada donde se ubicaran los
tanques de reserva de agua, se representan en la figura 17.

Figura 17. Estructura de cubierta B2

JPHE ] 16 L 1 18 1 1 AN 1 1 78 JoM]
T 1 T T T T T T T
27, %, | %% %7 77N
7% VA %7, . %% %% @
p
CORRER METACR
i q
DIVEA MEALEA
7 i %7 i 72N |
%% %7, 27
QERETTA EN IR CENINTS s v
E 1
[]
7% 2 r 3
%1, 27 ” g
[ |
L= 1
I . I AN
% 1Jr
l #
TEEEETA EN MR CENENTO 9
BLEERTA EN MIRRUCSNA
Iz %% a
%% kLol ] 27, i @
QUNERTA EX REID DEMENTE 1 -
4y
==

HT am : T} iol: o |

| - e P

207



2.10 DISENO ESTRUCTURAL BLOQUE 3

2.10.1 Datos de Geometria

NOMENCLATURA

Cm22 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 22 (H1)

Cma33 : Coeficiente Cm aplicado a elementos en flexion alrededor del eje 33 (H1)

do : Altura de la seccion de inercia variable en el extremo J del miembro

DJX : Distancia de cacho rigido a partir del nudo J en la direccién X

DJY : Distancia de cacho rigido a partir del nudo J en la direccion Y

DJZ : Distancia de cacho rigido a partir del nudo J en la direccién Z

DKX . Distancia de cacho rigido a partir del nudo K en la direccion X

DKY : Distancia de cacho rigido a partir del nudo K en la direccién Y

DKz : Distancia de cacho rigido a partir del nudo K en la direccién Z

dL : Altura de la seccién de inercia variable en el extremo K del miembro

Factor Ig : Factor de reduccién de la inercia (Inercia efectiva/lnercia bruta) para miembros
de hormigén armado

K22 : Factor de longitud efectiva alrededor del eje 22

K33 : Factor de longitud efectiva alrededor del eje 33

L22 : Longitud del miembro para el célculo de la capacidad axial

L33 : Longitud del miembro para el célculo de la capacidad axial

Lb : Longitud entre arriostres contra el pandeo torsional

RX : Rotacion en X

RY : Rotacién en Y

Rz : Rotacién en Z

TO : 1 = Miembro de solo traccion 0 = Miembro normal

TX : Traslacion en X

TY : Traslacion en' Y

TZ : Traslacion en Z

NUDOS

Nudo X Y Z Piso
[(M] [M] [M]

1 0 0 0 1

2 3.59 0 0 1

3 0 0 -3.73 1

4 3.59 0 -5.57 1

5 0 0 -5.57 1

6 0 3.2 0 2

7 3.59 3.2 0 2

8 0 6.4 0 3

9 3.59 6.4 0 3

10 0 9.6 0 4

11 3.59 9.6 0 4

12 0 3.2 -3.73 2

13 3.59 3.2 -5.57 2

14 0 6.4 -3.73 3

15 3.59 6.4 -5.57 3

16 0 9.6 -3.73 4

17 3.59 9.6 -5.57 4

18 0 3.2 -5.57 2

19 0 6.4 -5.57 3

20 0 9.6 -5.57 4



21 3.59 12.8 -5.57 5
Nudo X Y Z Piso

[M] [M] [M]
22 0 12.8 -5.57 5
23 0 12.8 -3.73 5
24 0 12.8 0 5
25 3.59 12.8 0 5
26 3.59 -3.62 -5.57 0
27 0 -3.62 -3.73 0
28 0 -3.62 0 0
29 3.59 -3.62 0 0
30 1.79124 0 -2.87684 1
31 1.79172 3.2 -2.8847 2
32 1.79062 6.4 -2.8874 3
33 1.79172 9.6 -2.8847 4
34 1.79369 12.8 -2.70475 5
RESTRICCIONES
Nudo TX TY TZ RX RY RZ
26 1 1 1 1 1 1
27 1 1 1 1 1 1
28 1 1 1 1 1 1
29 1 1 1 1 1 1
MIEMBROS
Viga NJ NK Descripcion Seccidén Material do dL Factor Ig

[em]  [cm]

1 1 2 VIGA M RCBEAM 30x35 H 210x4200 0 0 0.35
2 3 4 VIGA N RCBEAM 30x35 H 210x4200 0 0 0.35
3 3 1 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
4 4 2 VIGA 13 RCBEAM 30x35 H 210x4200 0 0 0.35
5 3 5 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
6 5 4 VIGUETA RCBEAM 12x35 H 210x4200 0 0 0.35
7 6 7 VIGA M RCBEAM 30x35 H 210x4200 0 0 0.35
8 8 9 VIGA M RCBEAM 30x35 H 210x4200 0 0 0.35
9 10 11 VIGA M RCBEAM 30x35 H 210x4200 0 0 0.35
10 12 13 VIGAN RCBEAM 30x35 H 210x4200 0 0 0.35
11 14 15 VIGA N RCBEAM 30x35 H 210x4200 0 0 0.35
12 16 17 VIGAN RCBEAM 30x35 H 210x4200 0 0 0.35
13 12 6 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
14 14 8 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
15 16 10 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
16 13 7 VIGA 13 RCBEAM 30x35 H 210x4200 0 0 0.35
17 15 9 VIGA 13 RCBEAM 30x35 H 210x4200 0 0 0.35
18 17 11 VIGA 13 RCBEAM 30x35 H 210x4200 0 0 0.35
19 12 18 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
20 14 19 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
21 16 20 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
22 18 13 VIGUETA RCBEAM 12x35 H 210x4200 0 0 0.35
23 19 15 VIGUETA RCBEAM 12x35 H 210x4200 0 0 0.35
24 20 17 VIGUETA RCBEAM 12x35 H 210x4200 0 0 0.35
25 22 23 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
26 23 24 VIGA 12 RCBEAM 30x35 H 210x4200 0 0 0.35
27 21 25 VIGA 13 RCBEAM 30x35 H 210x4200 0 0 0.35
28 25 24 VIGA M RCBEAM 30x35 H 210x4200 0 0 0.35
29 23 21 VIGAN RCBEAM 30x35 H 210x4200 0 0 0.35
30 21 22 VIGUETA RCBEAM 12x35 H 210x4200 0 0 0.35
31 26 4 coL1 RCCOL 35x35 H 210x4200 0 0 0.7
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32 27 3 COoL1 RCCOL 35x35 H 210x4200 0 0 0.7
Viga NJ NK Descripcion Seccion Material do dL Factor Ig
[em] [cm]

33 28 1 CcoL1 RCCOL 35x35 H 210x4200 0 0 0.7

34 29 2 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

35 3 12 CcoL1 RCCOL 35x35 H 210x4200 0 0 0.7

36 4 13 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

37 1 6 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

38 2 7 COoL1 RCCOL 35x35 H 210x4200 0 0 0.7

39 12 14 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

40 13 15 COoL1 RCCOL 35x35 H 210x4200 0 0 0.7

41 6 8 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

42 7 9 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

43 14 16 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

44 15 17 CcoL1 RCCOL 35x35 H 210x4200 0 0 0.7

45 8 10 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

46 9 11 CoL1 RCCOL 35x35 H 210x4200 0 0 0.7

47 16 23 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

48 17 21 CcoL1 RCCOL 35x35 H 210x4200 0 0 0.7

49 10 24 coL1 RCCOL 35x35 H 210x4200 0 0 0.7

50 11 25 CcoL1 RCCOL 35x35 H 210x4200 0 0 0.7

2.10.2 Datos de Cargas

NOMENCLATURA

Comb: indica si la carga es una combinacion (1= es combinacién. 0 = es condicién de carga)

ESTADOS DE CARGA

Estado Descripcion Comb. Categoria

pp Peso Propio 0 DL

sc Sobre carga 0 LL

pm Peso de muros 0 DL

MASAS

Nudo TX TY TZ RX RY Rz
[Ton] [Ton] [Ton] [Ton*M2] [Ton*M2] [Ton*M2]

30 27.6242 0 27.6242 0 187.113 0

31 27.1454 0 27.1454 0 181.462 0

32 27.1958 0 27.1958 0 181.632 0

33 27.1454 0 27.1454 0 181.462 0

34 10.415 0 10.415 0 78.825 0

FUERZA DISTRIBUIDA SOBRE MIEMBROS

L,




Estado Miembro Dirl Vall Val2 Distl % Dist2 %
[Ton/M] [Ton/M] [M] [M]
pp 1 Y -1.14138 -1.70442 0 1 100
2 Y -1.01574 -1.5168 0 1 100
Y -0.501061 0 0 1 100
6 Y -0.56304 0 0 1 100
7 Y -1.14138 -1.70442 0 1 100
8 Y -1.14138 -1.70442 0 1 100
9 Y -1.14138 -1.70442 0 1 100
10 Y -1.01574 -1.5168 0 1 100
Y -0.501061 0 0 1 100
11 Y -1.01574 -1.5168 0 1 100
Y -0.501061 0 0 1 100
12 Y -1.01574 -1.5168 0 1 100
Y -0.501061 0 0 1 100
22 Y -0.56304 0 0 1 100
23 Y -0.56304 0 0 1 100
24 Y -0.56304 0 0 1 100
28 Y -0.13925 -0.09325 0 1 100
29 Y -0.040936 0 0 1 100
Y -0.082985 -0.123921 0 1 100
30 Y 0 -0.046 0 1 100
sc 1 Y -0.5595 -0.8355 0 1 100
2 Y -0.78 -1.02 0 1 100
Y -0.52 0 0 1 100
6 Y 0 0 0 1 100
7 Y -0.5595 -0.8355 0 1 100
8 Y -0.5595 -0.8355 0 1 100
9 Y -0.5595 -0.8355 0 1 100
10 Y -0.78 -1.02 0 1 100
Y -0.53 0 0 1 100
11 Y -0.78 -1.03 0 1 100
Y -0.53 0 0 1 100
12 Y -0.78 -1.03 0 1 100
Y -0.53 0 0 1 100
22 Y 0 0 0 1 100
23 Y 0 0 0 1 100
24 Y 0 0 0 1 100
28 Y -0.097475 -0.065275 0 1 100
29 Y -0.05 0 0 1 100
Y -0.08 -0.11 0 1 100
30 Y 0 0 0 1 100
pm 3 Y -0.729 -0.729 0 0 100
4 Y -0.729 -0.729 0 0 100
13 Y -0.729 -0.729 0 0 100
14 Y -0.729 -0.729 0 0 100
15 Y -0.729 -0.729 0 0 100
16 Y -0.729 -0.729 0 0 100
17 Y -0.729 -0.729 0 0 100
18 Y -0.729 -0.729 0 0 100
26 Y -0.41 -0.41 0 0 100
27 Y -0.41 -0.41 0 0 100

MULTIPLICADORES DE PESO PROPIO PARA ESTADOS DE CARGA

PR RPRRPRRPRRPRRPRRPRRPRPRRPRREPRPRPRRPRRPRRPRRPRPRPRRPRRREPREPRRPRRPRRERRERRPRPRRPRRREPRERRRPRRPRRRERERRPRRRRER

Multiplicador Peso Propio

Estado Descripcion Comb. MultX MultY MultZ
pp Peso Propio 0 0 -1 0
sc Sobre carga 0 0 0 0
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pm Peso de muros 0 0 0
2.10.3 Analisis Sismico
ANALISIS MODAL ESPECTRAL
MASAS:
Nudo Masa X Masa Y Masa Z Iner. XX Iner.YY Iner.ZZ

[Ton] [Ton] [Ton] [Ton*M2] [Ton*M2] [Ton*M2]
30 27.62 0.00 27.62 0.00 187.11 0.00
31 27.15 0.00 27.15 0.00 181.46 0.00
32 27.20 0.00 27.20 0.00 181.63 0.00
33 27.15 0.00 27.15 0.00 181.46 0.00
34 10.41 0.00 10.41 0.00 78.82 0.00
FRECUENCIAS POR MODO:
MODO W T

[RAD/SEG] [SEG]
1 3.89 1.61677
2 4.95 1.26880
3 5.80 1.08415
4 13.46 0.46664
5 16.31 0.38532
6 19.10 0.32890
7 26.69 0.23543
8 30.54 0.20572
9 35.93 0.17485
10 42.24 0.14875
PORCENTAJE DE PARTICIPACION DE MASAS

Participacién Modal

MODO Part.X Part.Y Part.Z Rot. X Rot.Y Rot.Z
1 37.08 0.00 31.75 0.00 12.77 0.00
2 37.01 0.00 46.62 0.00 0.25 0.00
3 8.76 0.00 4.47 0.00 69.99 0.00
4 5.60 0.00 4.49 0.00 1.65 0.00
5 4.35 0.00 6.45 0.00 0.02 0.00
6 1.43 0.00 0.38 0.00 9.44 0.00
7 2.17 0.00 1.48 0.00 0.87 0.00
8 1.19 0.00 2.44 0.00 0.05 0.00
9 0.60 0.00 0.07 0.00 3.05 0.00
10 0.96 0.00 0.44 0.00 0.22 0.00
TOTAL: 99.14 0.00 98.58 0.00 98.33 0.00

212



MASA TOTAL

GDL Masa Total

[Ton/M*Sec?2]
TX 12.20
TY 0.00
TZ 12.20
RX 0.00
RY 82.70
RZ 0.00

ESPECTRO DE RESPUESTA SISMICA

T[Seq] alg
0.00000 0.83
0.10000 0.83
0.20000 0.83
0.30000 0.83
0.40000 0.83
0.50000 0.83
0.60000 0.83
0.70000 0.83
0.72000 0.83
0.80000 0.74
0.90000 0.66
1.00000 0.59
1.10000 0.54
1.20000 0.50
1.30000 0.46
1.40000 0.42
1.50000 0.40
1.60000 0.37
1.70000 0.35
1.80000 0.33
1.90000 0.31
2.00000 0.30
2.10000 0.28
2.20000 0.27
2.30000 0.26
2.40000 0.25
2.50000 0.24
2.60000 0.23
2.70000 0.22
2.80000 0.21
2.90000 0.21
3.00000 0.20
3.10000 0.19
3.20000 0.19
3.30000 0.18
3.40000 0.18
3.50000 0.17
3.60000 0.17
3.70000 0.17
3.80000 0.17
3.90000 0.17
4.00000 0.17
5.00000 0.17

Acel
alg

1.00 -
020 X
060 4
040
0.20 4

1]

1.00
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Estado = sx=Sismo en X
Factor de escala =1.00
Factor de amortiguamiento = 5.00

VALORES ESPECTRALES CALCULADOS

MODO w T alg
[RAD/SEG] [SEG] [M/Sec?]
1 3.89 1.61677 1.51
2 4,95 1.26880 1.93
3 5.80 1.08415 2.26
4 13.46 0.46664 3.40
5 16.31 0.38532 3.40
6 19.10 0.32890 3.40
7 26.69 0.23543 3.40
8 30.54 0.20572 3.40
9 35.93 0.17485 3.40
10 42.24 0.14875 3.40
Estado = sz=Sismo en Z
Factor de escala =1.00

Factor de amortiguamiento = 5.00

VALORES ESPECTRALES CALCULADOS

MODO w T alg

[RAD/SEG] [SEG] [M/Sec2]
1 3.89 1.61677 151
2 4.95 1.26880 1.93
3 5.80 1.08415 2.26
4 13.46 0.46664 3.40
5 16.31 0.38532 3.40
6 19.10 0.32890 3.40
7 26.69 0.23543 3.40
8 30.54 0.20572 3.40
9 35.93 0.17485 3.40

=
o

42.24 0.14875 3.40
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MODOQOS DE VIBRAR

Desplazamientos normalizados a PHI*M*PHI=1

Modo de vibrar: 1

W =3.89 [RAD/SEG] PERIODO = 1.61677 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 0.05 0.00 0.05 0.00 -0.01 0.00
31 0.13 0.00 0.12 0.00 -0.03 0.00
32 0.21 0.00 0.19 0.00 -0.05 0.00
33 0.26 0.00 0.24 0.00 -0.06 0.00
34 0.28 0.00 0.27 0.00 -0.07 0.00

Modo de vibrar: 2

W =4.95 [RAD/SEG] PERIODO = 1.26880 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 -0.06 0.00 0.07 0.00 0.00 0.00
31 -0.14 0.00 0.16 0.00 0.01 0.00
32 -0.21 0.00 0.23 0.00 0.01 0.00
33 -0.25 0.00 0.28 0.00 0.01 0.00
34 -0.27 0.00 0.31 0.00 0.01 0.00

Modo de vibrar: 3

W =580 [RAD/SEG] PERIODO = 1.08415 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot.X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 0.03 0.00 0.02 0.00 0.03 0.00
31 0.06 0.00 0.05 0.00 0.07 0.00
32 0.10 0.00 0.07 0.00 0.11 0.00
33 0.12 0.00 0.09 0.00 0.13 0.00
34 0.16 0.00 0.09 0.00 0.15 0.00
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Modo de vibrar: 4

W =13.46 [RAD/SEG] PERIODO = 0.46664 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 -0.17 0.00 -0.14 0.00 0.04 0.00
31 -0.26 0.00 -0.23 0.00 0.06 0.00
32 -0.13 0.00 -0.12 0.00 0.03 0.00
33 0.13 0.00 0.11 0.00 -0.03 0.00
34 0.34 0.00 0.30 0.00 -0.08 0.00
Modo de vibrar: 5
W =16.31 [RAD/SEG] PERIODO = 0.38532 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 0.17 0.00 -0.20 0.00 -0.01 0.00
31 0.24 0.00 -0.29 0.00 -0.01 0.00
32 0.10 0.00 -0.13 0.00 0.00 0.00
33 -0.13 0.00 0.16 0.00 0.01 0.00
34 -0.29 0.00 0.37 0.00 0.01 0.00
Modo de vibrar: 6
W =19.10 [RAD/SEG] PERIODO = 0.32890 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 -0.09 0.00 -0.06 0.00 -0.09 0.00
31 -0.13 0.00 -0.07 0.00 -0.13 0.00
32 -0.07 0.00 -0.02 0.00 -0.06 0.00
33 0.06 0.00 0.04 0.00 0.06 0.00
34 0.19 0.00 0.08 0.00 0.16 0.00
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Modo de vibrar: 7

W =26.69 [RAD/SEG] PERIODO = 0.23543 [SEG]

DESPLAZAMIENTOS

Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 0.25 0.00 0.19 0.00 -0.05 0.00
31 0.10 0.00 0.09 0.00 -0.02 0.00
32 -0.24 0.00 -0.17 0.00 0.05 0.00
33 -0.08 0.00 -0.08 0.00 0.02 0.00
34 0.38 0.00 0.29 0.00 -0.08 0.00
Modo de vibrar: 8
W = 30.54 [RAD/SEG] PERIODO = 0.20572 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 -0.21 0.00 0.29 0.00 0.02 0.00
31 -0.05 0.00 0.09 0.00 0.00 0.00
32 0.19 0.00 -0.28 0.00 -0.02 0.00
33 0.04 0.00 -0.07 0.00 0.00 0.00
34 -0.28 0.00 0.42 0.00 0.03 0.00
Modo de vibrar: 9
W = 35.93 [RAD/SEG] PERIODO = 0.17485 [SEG]
DESPLAZAMIENTOS
Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z
[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 0.14 0.00 0.06 0.00 0.12 0.00
31 0.05 0.00 0.00 0.00 0.04 0.00
32 -0.12 0.00 -0.05 0.00 -0.11 0.00
33 -0.05 0.00 0.00 0.00 -0.04 0.00
34 0.21 0.00 0.05 0.00 0.17 0.00
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Modo de vibrar: 10

W = 42.24 [RAD/SEG]

DESPLAZAMIENTOS

PERIODO = 0.14875 [SEG]

Nudo Tras.X Tras.Y Tras.Z Rot. X Rot.Y Rot.Z

[phi] [phi] [phi] [phiRot] [phiRot] [phiRot]
30 -0.27 0.00 -0.17 0.00 0.05 0.00
31 0.19 0.00 0.10 0.00 -0.03 0.00
32 0.08 0.00 0.07 0.00 -0.02 0.00
33 -0.25 0.00 -0.15 0.00 0.05 0.00
34 0.36 0.00 0.18 0.00 -0.06 0.00

REACCIONES BASALES

Estado : sx=Sismo en X
Corte [Ton]

Momento [Ton*M]

Modo En X EnZz Mxx Mzz Myy
1 -6.84 -6.33 -47.00 50.36 41.33
2 -8.71 9.78 70.97 62.97 9.29
3 -2.41 -1.73 -12.23 18.05 -7.78
4 -2.32 -2.08 7.85 -9.65 13.85
5 -1.80 2.19 -10.76 -8.69 1.74
6 -0.59 -0.31 1.64 -2.71 -1.66
7 -0.90 -0.74 0.51 -0.45 5.27
8 -0.49 0.70 -0.25 -0.22 0.34
9 -0.25 -0.08 0.05 -0.12 -0.63
10 -0.40 -0.27 0.70 -1.33 2.19
Comb. modal -13.20 10.95 78.37 93.24 46.18
Estado : sz=Sismoen Z
Corte [Ton] Momento [Ton*M]
Modo En X EnZ Mxx Mzz Myy
1 -6.33 -5.85 -43.49 46.60 38.25
2 9.77 -10.97 -79.66 -70.68 -10.43
3 -1.72 -1.23 -8.74 12.89 -5.56
4 -2.08 -1.86 7.03 -8.65 12.41
5 2.19 -2.67 13.10 10.58 -2.12
6 -0.30 -0.16 0.84 -1.39 -0.85
7 -0.74 -0.61 0.42 -0.37 4.34
8 0.71 -1.01 0.36 0.32 -0.49
9 -0.09 -0.03 0.02 -0.04 -0.22
10 -0.27 -0.18 0.47 -0.90 1.48
Comb. modal 10.95 -14.13 -99.95 -77.95 40.81
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2.10.4 Andlisis Sismico Derivas

Nudo
Estado
sx=Sismo en X
1

3
4
6
7
8
9
10
11
12
13
14
15
16
17
21
23
24
25
Nudo

Estado
sz=Sismo en Z

=

X

1.502
1.502
1.899
2.321
3.501
3.501
5.263
5.263
6.504
6.504
4.481
5.509
6.783
8.367
8.428
10.420
11.597
9.360
7.180
7.180

TX

-1.042
-1.042
1.642
2.079
-2.438
-2.438
-3.674
-3.674
-4.544
-4.544
3.862
4.913
5.839
7.448
7.247
9.261
10.287
8.037
-5.020
-5.020

Traslaciones
[cm]
TY

0.023
-0.019
0.022
-0.020
0.038
-0.032
0.046
-0.040
0.050
-0.044
0.037
-0.033
0.046
-0.040
0.051
-0.043
-0.045
0.052
0.052
-0.045

Traslaciones
[cm]

-0.024
-0.015
0.020
0.022
-0.040
-0.025
-0.049
-0.031
-0.053
-0.034
0.033
0.036
0.041
0.044
0.045
0.048
0.049
0.046
-0.055
-0.035

TZ

-1.270
1.769
-1.270
1.769
-2.912
4.298
-4.345
6.610
-5.341
8.295
-2.912
4.298
-4.345
6.610
-5.341
8.295
9.287
-5.865
-5.865
9.287

TZ

1.720
1.949
1.720
1.949
3.921
4.692
5.828
7.181
7.147
8.984
3.921
4.692
5.828
7.181
7.147
8.984
10.034
7.834
7.834
10.034
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Di X

1.502
1.502
1.899
2.321
1.999
1.999
1.762
1.762
1.241
1.241
2.581
3.188
2.302
2.858
1.645
2.053
1177
0.932
0.676
0.676

Diz

1.720
1.949
1.720
1.949
2.201
2.743
1.907
2.488
1.319
1.803
2.201
2.743
1.907
2.488
1.319
1.803
1.050
0.687
0.687
1.050

0.01H

3.620
3.620
3.620
3.620
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200

0.01 H

3.620
3.620
3.620
3.620
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
3.200
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2.10.5 Disefio de elementos de hormigon armado

VIGAS

VIGA A.izq A.cent A.der P.liizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [cm2] [em2] [cm2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
1 RCBEAM 30x35

SUP: 8.30 0.00 8.15 154 1.54 0.00 #2: 25.20 25.20 25.20 U 4.71 8.35
INF: 0.00 4.24 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.70 0.13
2 RCBEAM 30x35

SUP: 10.23 0.00 9.13 1.73 1.53 0.00 #2: 18.60 25.20 21.10 U 4.13 9.84
INF: 0.00 3.70 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.44 0.12
3 RCBEAM 30x35

SUP: 7.85 0.00 6.71 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 6.09 5.73
INF: 0.00 5.59 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.28 0.11
4 RCBEAM 30x35

SUP: 8.17 0.00 7.85 2.28 2.28 0.00 #2: 25.20 25.20 25.20 U 411 5.06
INF: 0.00 3.68 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.58 0.10
5 RCBEAM 30x35

SUP: 0.00 8.93 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 >[|< 4.45 5.72
INF: 0.00 5.79 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[< -7.61 0.30
6 RCBEAM 12x35

SUP: 0.00 1.79 0.00 0.00 0.00 0.00 #2: 30.50 30.50 30.50 U 1.15 1.07
INF: 0.00 1.25 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -1.98 0.01
7 RCBEAM 30x35

SUP: 8.52 0.00 8.24 1.58 1.54 0.00 #2: 25.20 25.20 25.20 U 4.80 8.36
INF: 0.00 4.34 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.91 0.13
8 RCBEAM 30x35

SUP: 717 0.00 6.88 151 151 0.00 #2: 25.20 25.20 25.20 U 3.52 7.65
INF: 0.00 3.13 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -7.64 0.11
9 RCBEAM 30x35

SUP: 5.27 0.00 5.02 1.40 1.33 0.00 #2: 25.20 25.20 25.20 U 2.29 6.64
INF: 0.00 2.67 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -5.76 0.08
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VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
10 RCBEAM 30x35

SUP: 10.43 0.00 9.34 1.73 157 0.00 #2: 18.40 25.20 20.80 U 4.16 9.88
INF: 0.00 3.73 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -10.61 0.12
11 RCBEAM 30x35

SUP: 9.05 0.00 8.12 1.65 1.49 0.00 #2: 21.60 25.20 25.00 U 3.58 9.31
INF: 0.00 3.18 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.39 0.10
12 RCBEAM 30x35

SUP: 6.40 0.00 6.10 1.37 1.33 0.00 #2: 22.00 25.20 25.20 U 351 9.27
INF: 0.00 3.11 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.89 0.04
13 RCBEAM 30x35

SUP: 7.85 0.00 6.63 1.75 1.75 0.00 #2: 25.20 25.20 25.20 U 6.07 5.73
INF: 0.00 5.57 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.29 0.11
14 RCBEAM 30x35

SUP: 6.45 0.00 5.23 1.72 1.72 0.00 #2: 25.20 25.20 25.20 U 4.69 5.00
INF: 0.00 4.23 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.94 0.09
15 RCBEAM 30x35

SUP: 4.17 0.00 3.18 1.64 1.72 0.00 #2: 25.20 25.20 25.20 U 2.46 3.79
INF: 0.00 2.87 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -4.63 0.06
16 RCBEAM 30x35

SUP: 8.78 0.00 8.13 2.34 2.28 0.00 #2: 25.20 25.20 25.20 U 451 5.24
INF: 0.00 4.05 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -9.15 0.10
17 RCBEAM 30x35

SUP: 7.61 0.00 6.95 2.28 2.23 0.00 #2: 25.20 25.20 25.20 U 3.53 4.86
INF: 0.00 3.14 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -8.06 0.08
18 RCBEAM 30x35

SUP: 5.79 0.00 5.30 2.06 2.01 0.00 #2: 25.20 25.20 25.20 U 2.36 4.22
INF: 0.00 2.75 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -6.29 0.06
19 RCBEAM 30x35

SUP: 0.00 9.10 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 >[< 4.63 5.84
INF: 0.00 5.96 0.00 0.00 0.00 #3: 30.50 30.50 30.50 >[|< -7.77 0.31
20 RCBEAM 30x35

SUP: 0.00 6.06 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 3.39 4.88
INF: 311 0.00 2.40 1.20 0.48 #3: 30.50 30.50 30.50 U -6.56 0.25
N



VIGA A.izq A.cent A.der P.lizq P.l.der PIEL Sep. Estribos [cm] TIPO  Mmin/max V[Ton]
Num [em2] [em2] [em2] M] M [em2] 12Q. CENT. DER. [Ton*M]  T[Ton*M]
21 RCBEAM 30x35
SUP: 0.00 2.75 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.12 1.61
INF: 0.00 0.14 0.00 1.60 0.00 #3: 30.50 30.50 30.50 U -2.36 0.16
22 RCBEAM 12x35
SUP: 0.00 1.85 0.00 0.00 0.00 0.00 #2: 30.50 30.50 30.50 U 1.15 1.08
INF: 0.00 1.25 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -2.04 0.01
23 RCBEAM 12x35
SUP: 0.00 2.05 0.00 0.00 0.00 0.00 #2: 30.50 30.50 30.50 U 111 1.30
INF: 0.00 1.25 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -2.25 0.01
24 RCBEAM 12x35
SUP: 0.24 0.00 1.49 0.36 244 0.00 #2: 30.50 30.50 30.50 U 0.84 1.09
INF: 0.00 0.97 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -1.67 8.94E-03
25 RCBEAM 30x35
SUP: 0.00 1.18 0.00 0.00 0.00 0.00 #2: 25.20 25.20 25.20 U 0.08 0.88
INF: 0.00 0.09 0.00 0.00 1.29 #3: 30.50 30.50 30.50 U -1.03 0.09
26 RCBEAM 30x35
SUP: 2.93 0.00 2.05 1.60 1.34 0.00 #2: 25.20 25.20 25.20 U 1.04 221
INF: 0.00 1.19 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -2.51 0.04
27 RCBEAM 30x35
SUP: 3.55 0.00 311 2.01 1.84 0.00 #2: 25.20 25.20 25.20 U 154 2.77
INF: 0.00 1.77 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -3.98 0.03
28 RCBEAM 30x35
SUP: 217 0.00 247 1.58 1.62 0.00 #2: 25.20 25.20 25.20 U 1.25 1.75
INF: 0.00 1.44 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -2.13 0.05
29 RCBEAM 30x35
SUP: 251 0.00 2.20 1.69 161 0.00 #2: 25.20 25.20 25.20 U 1.05 1.83
INF: 0.00 121 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -2.16 0.03
30 RCBEAM 12x35
SUP: 0.00 0.97 0.00 0.00 0.00 0.00 #2: 30.50 30.50 30.50 U 0.37 0.49
INF: 0.00 0.43 0.00 0.00 0.00 #3: 30.50 30.50 30.50 U -0.84 4.17E-03
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COLUMNAS

COL Faxial M33 M22 Carga A.célculo A.min A.max Long Sep. Estribos [cm] BxH
Nro [Ton] [Ton*M] [Ton*M] id [cm2] [cm2] [cm2] M] #2 #3 [em]x[cm]
31 -24.60 10.81 9.38 9) 41.00 12.25 98.00 3.62 35.00 35.00 35x35
32 -59.24 7.93 -7.39 (20) 22.65 12.25 98.00 3.62 35.00 35.00 35x35
33 -4.37 -5.47 8.36 (11) 22.72 12.25 98.00 3.62 35.00 35.00 35x35
34 -13.65 451 8.41 9) 20.94 12.25 98.00 3.62 35.00 35.00 35x35
35 -45.37 5.72 -5.34 (20) 14.03 12.25 98.00 3.20 35.00 35.00 35x35
36 -48.52 -6.65 4.12 (15) 13.13 12.25 98.00 3.20 35.00 35.00 35x35
37 -3.57 2.19 -3.70 (11) 7.14 12.25 98.00 3.20 35.00 35.00 35x35
38 -30.92 -3.35 -5.30 (2) 7.49 12.25 98.00 3.20 35.00 35.00 35x35
39 -30.46 -4.88 4.62 (20) 10.79 12.25 98.00 3.20 35.00 35.00 35x35
40 -32.10 5.80 -3.63 (15) 9.92 12.25 98.00 3.20 35.00 35.00 35x35
41 -3.76 2.06 -3.41 (11) 7.15 12.25 98.00 3.20 35.00 35.00 35x35
42 -20.35 2,94 4.70 (2) 7.10 12.25 98.00 3.20 35.00 35.00 35x35
43 -16.91 -4.65 7.54 (20) 7.82 12.25 98.00 3.20 35.00 35.00 35x35
44 -12.85 5.72 0.52 @an 7.70 12.25 98.00 3.20 35.00 35.00 35x35
45 -12.54 -4.20 2.56 (20) 7.61 12.25 98.00 3.20 35.00 35.00 35x35
46 -14.50 3.13 3.87 (14) 7.18 12.25 98.00 3.20 35.00 35.00 35x35
47 -5.66 0.49 -5.81 (21) 10.15 12.25 98.00 3.20 35.00 35.00 35x35
48 -3.81 -0.63 3.27 @an 6.42 12.25 98.00 3.20 35.00 35.00 35x35
49 -3.12 -1.84 0.45 (20) 3.11 12.25 98.00 3.20 35.00 35.00 35x35
50 -3.76 1.18 2.78 (14) 4.08 12.25 98.00 3.20 35.00 35.00 35x35
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2.10.6 Disefio de losas aligeradas en una direccién

GEOMETRIA DE LA LOSA

Nombre o referencia de la vigueta VT-13
NUmero de tramos de la vigueta 1
Voladizos en la vigueta Sin voladizos
Ancho B de la vigueta (m) 0.15
Altura total de la placa, H (m) 0.25
Altura (espesor) plaqueta sup (m) 0.05
Altura (espesor) plaqueta inf (m) 0.02
Separacion viguetas (a ejes) (m) 0.75

TABLA DE CARGAS APLICADAS

CARGA TIPO Valor caraga v su brazo local de aplicacion
1 WD 0.541 t/m Bzo: Om
2 WL 0.150 t/m Bzo: O m

REACCIONES EN LOS APOYOS (t) (Cargas de Servicio)

Apoyo Carga Muerta Carga Viva
1 0.73 0.202
2 0.73 0.203

MOMENTOS EN LOS APOYOS (t-m) (Cargas de Servicio)

Apoyo Carga Muerta Carga Viva
1 0.000 0.000
2 0.000 0.000

DISENO A ROTURA DE LA VIGUETA PARA LA ENVOLVENTE MAXIMA
TRAMO 1 Longitud del tramo =2.70 m

Ubicacion Momento  Acero Armadura Momento Acero Armadura Cortante Separacion

Seccion Mu (-) ) ) Mu (+) (+) +) Vu Flejes
Analizada X  (t-m) (sz) Sugerida (t-m) (sz) Sugerida (1) (cm)
(m)
0.000 0.00 0.00 1#3 0.00 0.00 1#3 1.37 10.5
0.540 0.00 0.00 1#3 0.59 1.05 1#4 0.82 40.0
1.080 0.00 0.00 1#3 0.89 1.17 1#4 0.27 40.0
1.620 0.00 0.00 1#3 0.89 1.17 1#4 -0.27 40.0
2.160 0.00 0.00 1#3 0.59 1.05 1#4 -0.82 40.0
2.700 0.00 0.00 1#3 0.00 0.00 1#3 -1.37 10.5
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CARGAS SOBRE LAS VIGAS (t/m) (Cargas de Servicio) VT-13

Apoyo Carga Muerta Carga Viva
1 0.974 0.270
2 0.974 0.270

2.10.7 Disefio de escaleras con doble descanso

GEOMETRIA

Longitud del descanso superior a ejes (m) 1.77
Longitud del descanso inferior a ejes (m) 1.70
Long horizontal tramo inclinado a ejes (m' 2.40
Altura vertical maxima de la escalera (m) 1.60
Espesor total de la placa (m) 0.20
Ancho total de la escalera (m) 1.75
Longitud minima de la huella (cm) 30
Altura maxima de la contrahuella (cm) 18
MATERIALES

F'c concreto (kg/cm2) 210
Fy acero longitudinal (kg/cm2) 4200
Médulo elastico Ec (kg/cm2) 1.86E+05
Recubrimiento al centroide d' (cm) 3.8

SOBRECARGA (Cargas de servicio sin mayorar)
Carga Muerta total por acabados (t/m2) 0.132
Carga Viva (t/m2) 0.3
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RESULTADOS DE ANALISIS Y DISENO

Long Escalera a Ejes (m): 5.87 Seciéon (cm): 175 x 20
X Momento As Armadura As Armadura Cortante Chequeo Flecha

(m)  Mu (t-m) Tensién (cm2) a Tension Compr (cm2) a compresiéon  Vu (1) Cortante (cm)
0.000 0.00 9.45 8#4 0.00 8.16 CUMPLE 0.00
0.587 4.38 9.45 8#4 0.00 6.76 CUMPLE -0.66
1.174 7.93 13.73 11#4 0.00 5.35 CUMPLE -1.25
1.761 10.66 18.89 15#4 0.00 3.95 CUMPLE -1.72
2.348 124 22.32 18#4 0.00 1.99 CUMPLE -2.02
2.938 12.99 2351 19#4 0.00 0.02 CUMPLE -2.12
3.522 12.43 22.37 18#4 0.00 -1.95 CUMPLE -2.02
4.109 10.71 18.98 15#4 0.00 -3.92 CUMPLE -1.72
4.696 7.96 13.79 11#4 0.00 -5.38 CUMPLE -1.25
5.283 4.39 9.45 8#4 0.00 -6.78 CUMPLE -0.66
5.870 0.00 945 8#4 0.00 -8.19 CUMPLE 0.00

RESULTADOS COMPLEMENTARIOS

Carga por peldafios (t/m) 0.378
Carga Acabados descansos (t/m) 0.231
Carga Placa descanso (t/m) 0.840
Carga Acabados tramo inclinado (t/m) 0.370
Carga Placa tramo inclinado (t/m) 1.010
Carga Total Wu descansos (t/m) 2.392
Carga Total Wu tramo inclinado (t/m) 3.353
Momento Mu maximo (t-m) 12.990
Cortante Vu maximo (t) 8.190
Flecha méaxima (cm) 2.120

2.10.8 Disefio de cimentacion

2.10.8.1 Disefio zapatas exceéntricas

INFORMACION GENERAL
Dato Concepto
1 Resistencia del concreto F'c (kgicm?) = 210
2 Limite fluencia acero princip Fy (kg/cmz) = 4200
3 Recubrimiento al centroide d' (cm) = 5
4 Ndmero de ramas del estribo = 2
5 # Diametro del estribo = 3
6 Limite fluencia acero estrib Fy (kg/cmz) = 2400
7 Capacidad admisible suelo (kg/cmz) = 2.5
8 No. de zapatas disefiadas = 4
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Ref (m) (m) (m) Zap ext (m) Borde-Eje B Inic H Inic
N13 3.89 0.35 0.35 1.30 0.175 0.30 0.50
N12 3.89 0.35 0.35 1.15 0.175 0.30 0.50
M12 3.89 0.35 0.35 1.00 0.175 0.30 0.50
M13 3.89 0.35 0.35 1.00 0.175 0.30 0.50
INFORMACION DE LAS SOLICITACIONES DE LAS ZAPATAS
Zap Pserv (t) Pult(t) Pserv (t) Pult ()
Ref___Zapat Ext_ Zapat Ext Zapat Int Zapat Int
N13 66.4 96.00 55.20 80.00
N12 55.2 80.00 66.40 96.00
M12 47.2 68.00 43.90 64.00
M13 439 64.00 47.20 68.00
RESULTADOS DEL DISENO
Zap Zapata exterior Zapata Int
Ref LargoL AnchoB Espes T (cm) As Paralelo L As Paralelo B Lado L (cm)
N13 240 120 60 1#6a20 1#3a25 135
N12 220 110 60 1#6a20 1#3a25 155
M12 200 100 55 1#6a20 1#3a25 125
M13 200 100 55 1#6a20 1#3a25 130
VIGA TRABE O DE ENLACE
Zap B min H min Mu max As max Extr Ext Vu max Separac flejes
Ref (cm), (cm) (t-m) Sup (cm2) Inf (cm?2) (1) Extremo Ext
N13 30 50 40.47 28.02 9.06 80.95 1FL#3de2ramsc/ 1.8
N12 30 50 28.84 20.68 0.00 75.07 1FL# 3 de2ramsc/ 2.0
M12 30 50 20.20 13.45 0.00 72.30 1IFL#3de2ramsc/ 2.1
M13 30 50 19.00 12.54 0.00 68.00 1FL#3de2ramsc/ 2.2
2.10.8.2 Disefio vigas de amarre
INFORMACION GENERAL
Dato Concenpto
1 Resistencia del concreto F'c (kg/cmz) = 210
2 Limite fluencia acero princip Fy (ka/cm?) = 4200
3 Numero de ramas de los flejes = 2
4 # Diametro de los flejes = 3
5 Limite fluencia acero estrib Fy (kg/cmz) = 2400
6 Recubrimientod' (cm) = 5
7  Disefio por %Carga (1) Desplazam (2): 1
8 % max. carga a considerar = 10
9  Moddulo de elasticidad concreto (t/mz) = 1900000
10 Nudmero de vigas disefiadas = 4



INFORMACION DE LAS VIGAS

Viga AnchoB  Altura H Separac Col Carga Pu Izq Carga Pu Der

# (cm) (cm) (m) (1)} (1)
M 30 50 3.89 70.80 65.90
N 30 50 4.15 82.80 99.60
12 30 50 4.07 70.80 82.80
13 30 50 5.562 65.90 99.60

RESULTADOS

Viga Desplazam Mu Vu H fin Astension  As compres Separac flej

(cm) (t-m) (® (cm) (cm?) (cm’) (cm)

M 0.5849 13.77 7.08 50.0 8.77 - 22.5
N 0.9991 20.67 9.96 50.0 8.81 - 22.5
12 0.7835 16.85 8.28 50.0 7.95 - 225
13 2.3512 27.49 9.96 50.0 9.46 - 225

230



2.10.9 Vista 3D de la estructura. A través del grafico a continuacién presentado

es posible involucrarse con la estructura, puesto que la renderizacion de la misma
permite observar las secciones de los elementos estructurales.

Figura 18. Bloque 3 en 3D
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2.10.10 Planos plantas estructurales. Con el fin de identificar cada uno de los
elementos estructurales se presentan los planos de todos los niveles del bloque.

2.10.10.1 Cimentacion: en la figura 19, se presenta un esquema de la distribucion
de las zapatas excéntricas que conforman junto con las vigas trazadas la
ciemtacion del bloque 3.

Figura 19. Cimentacion B3
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2.10.10.2  Segundo, tercero, cuarto y quinto piso: el edificio presenta
arquitectonicamente igualdad en la geometria de todos los ultimos pisos donde
estan localizadas las escaleras. En la figura 20 se ilustran los elementos
estructurales y la ditribucion de la losa aligerada correspondiente al bloque 3.

Figura 20. Planta estructural segundo, tercero, cuarto y quinto piso B3
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2.10.11 Detalle de escalera. El edificio presenta simetria vertical, por tanto las
escaleras entre cada uno de los pisos son iguales. Estan disefiadas con doble
descanso, considerandose el uno a la mitad del piso y el segundo la losa que hara

parte del corredor de circulacion existente en todos los niveles. En la figura 21 se
presenta un detalle de las escaleras diseifiadas

Figura 21. Detalle de escalera
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3. DISENO HIDROSANITARIO

El nuevo bloque esta ubicado en las instalaciones de la Universidad de Narifio,
sede Panamericana, aledafio al Fondo de Salud y la Cafeteria, con un area de
construccién aproximada de 3300 m?.

El proyecto consta de cinco pisos; en el primero se ubican tres bibliotecas, en el
segundo, tercero, cuarto y quinto piso existen ocho aulas y dos baterias sanitarias,
en la cubierta se localizara el observatorio.

La bateria sanitaria para hombres consta de un sanitario, dos orinales, dos
lavamanos, un lavatraperos y un sifon de piso; la bateria para mujeres tiene tres
sanitarios, dos lavamanos, un siféon de piso y un lavatraperos.

Para el primer piso se requiere unicamente una salida hidraulica para un grifo.

3.1 INSTALACIONES HIDRAULICAS

La Red de distribucion a la edificacion sera servida por una derivacion de la
tuberia de la Cafeteria que se encuentra en 2” PVC presion.
Presion P en el sitio =22 m

La red de distribucién esta compuesta por una red ramificada que distribuye
tuberias a cada uno de los puntos donde va a ser utilizada directamente desde la
derivacion, con excepcién de dos sanitarios y dos lavamanos del tercer piso, que
seran alimentados de manera continua por dos tanques de capacidad de 1000 It.
cada uno, trabajando en paralelo y localizados a una altura conveniente sobre el
aparato mas alto, de manera que al hacer el suministro por gravedad se obtenga
sobre dicho aparato la presion suficiente.

El suministro de agua a estos tanques se hace directamente de la derivacion. En
caso de suspenderse el abastecimiento de agua desde la red de acueductos, los
tanques son los encargados del suministro de agua en todo el edificio.

La razén de alimentar desde los tanques los aparatos mencionados del tercer
piso, es hacer recircular el agua de éstos para evitar estancamientos que puedan
formar focos de infeccion.

Para el disefio de la Red se considera el caso mas critico, que corresponde a la
alimentacion de los tanques elevados desde la derivacion y se hace un chequeo
de presion para el dltimo sanitario ubicado en el quinto piso, abastecido también
directamente desde la derivacion.

El célculo se desarrolla utilizando el método de probabilidades de Roy B. Hunter.
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3.1.1 Abastecimiento a los tanques elevados

TRAMO 4-5

Unidades 85

Caudal 2.52 I/s

Velocidad 1.24 m/s

Pérdida hv 0.08 m

Coefeiciente C 0.0001

Pérdida j 0.031 m/m

Diametro 2 "

Longitud horizontal 2.00 m

Longitud vertical 18.00 m

ACCESORIOS

Codo r.m. 2" 90° PVC 2 0.95 1.9 m
Tee pd 2" PVC 5 0.73 3.65 m
Valv. Cheque 2" Cu 1 4.2 4.2 m
Entrada normal PVC 2" 1 0.56 0.56 m
Total accesorios 10.31 m
Longitud total 30.31 m

Pérdida j 0.94 m

Presion final tramo 21.02 mca

|Presic’>n final punto 5 21.02 mca |

|Presic’>n suministrada 22.00 mca |

Tablas 1.1, 1.2, 1.4, de Flamant, Hazen Williams, Pérdidas en accesorios Referencia 1
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3.1.2 Chequeo al aparato mas critico

TRAMO 1-2
APARATO UNIDADES | SALIDAS

Sanitario 4 1
Para 1 salida K=1.00

4*1.00 = 4 unidades
Unidades 4
Caudal 0.19 I/s
Velocidad 1.50 m/s
Pérdida hv 0.11 m
Coefeiciente C 0.0001
Pérdida j 0.191 m/m
Diametro 1/2 "
Longitud horizontal 0.00 m
Longitud vertical 0.40 m
ACCESQRIQS
Codo r.m. 3/4" 90° PVC 1 0.39
Codo r.m. 1/2" 90° PVC 1 0.28
Reduccion 3/4" x 1/2" PVC 1 0.08
Total accesorios
Longitud total 1.15 m
Pérdida j 0.22 m
Presion final tramo 2.73 mca
[Presion final punto 2 2.73 mca
TRAMO 2-3

APARATO UNIDADES | SALIDAS

Lavatraperos 6 2
Sanitario 16 4
Lavamanos 8 4
Orinales 6 2
Para 12 salidas K=0.30

36*0.30 = 11 unidades
Unidades 11
Caudal 0.57 I/s
Velocidad 1.99 m/s
Pérdida hv 0.20 m
Coefeiciente C 0.0001
Pérdida j 0.189 m/m
Diametro 3/4 "
Longitud horizontal 5.58 m
Longitud vertical 0.00 m
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ACCESORIOS

Codo r.m. 3/4" 90° PVC 2 0.39 0.78 m
Valv. de compuerta 3/4" Cu 1 0.16 0.16 m
Reduccion 2" x 3/4" PVC 1 0.21 0.21 m
Tee pd 3/4" PVC 5 0.29 1.45 m
Total accesorios 2.60 m
Longitud total 8.18 m

Pérdida j 1.55 m

Presién final tramo 4.48 mca

|Presic’>n final punto 3 4.48 mca |

TRAMO 3-4

Por este tramo debe conducirse la totalidad del agua a consumir en la edificacion.
En igualdad de circunstancias para cada uno de los pisos el caudal instantaneo

calculado es de 0.13 I/s para el primer piso y 0.57 I/s para los cuatro Gltimos
El caudal total para el edificio es
Q=(0.57*4)+0.13 = 2.41 I/s
Unidades 85
Caudal 2.52 I/s
Velocidad 1.24 m/s
Pérdida hv 0.08 m
Coefeiciente C 0.0001
Pérdida j 0.031 m/m
Diametro 2 "
Longitud horizontal 0.00 m
Longitud vertical 13.82 m
ACCESORIOS
Codo r.m. 2" 90° PVC 1 0.95 0.95 m
Tee pd 2" PVC 5 0.73 3.65 m
Valv. Cheque 2" Cu 1 4.2 4.2 m
Total accesorios 8.8 m
Longitud total 22.62 m
Pérdida j 0.70 m
Presién final tramo 19.08 mca
|Presi()n final punto 4 19.08 mca |
[Presion suministrada 22.00 mca |
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Gréfica 22. Isométrica instalaciones hidraulicas
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3.2 SISTEMA DE DESAGUES

3.2.1 Instalacion sanitaria: el desagie de aguas negras de los cuatro ultimos
pisos, se llevara a cabo por un bajante localizado dentro del ducto hidraulico.

En la bateria sanitaria de mujeres, se tienen dos ramales de desagle en cada
piso; uno constituido por los ramales de descarga correspondientes a dos
lavamanos, un lavatraperos y un sifén, en diametro de 27; el otro correspondiente
a los ramales de descarga de tres sanitarios de tanque en diametro de 4”.

En la bateria de hombres, el primer ramal constituido por los ramales de descarga
correspondientes a dos lavamanos, un lavatraperos y un sifon, en diametro de 27;
el otro correspondiente a los ramales de descarga de un sanitario de tanque y dos
orinales en diametro de 4”.

BAJANTE AGUAS NEGRAS

APARATO UNIDADES SALIDAS
Lavatraperos 4 2
Sanitario 12 4
Lavamanos 4 4
Sifén 2 2
Orinales 4 2

Para 14 salidas K=0.28
26*0.28 = 7 unidades

Para bajantes o colectores, el nUmero minimo de unidades para disefio es de 10, para los
cinco pisos se tendra 10 x 5 = 50 unidades.

BAN No 1

Pisos servidos 5
Unidades por piso 10

Total unidades 50.00
Caudal 3.22 I/s
Maximas unidades 500
Diametro 4 "
Longitud 13.22 m
Ventilacion

Diametro 2 "
Longitud 13.22 m

Tablas 5.2, 5.3, 5.43, Referencial
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Tabla 24. Calculo colector aguas negras

PUNTO UNIDADES CAUDAL DIMENSION PEND DISENO CAIDA COTAS CLAVES
O Propia Acum Maxima L f Qo Vo Dh
TRAMO Is m pulg I/s m/s__kg/m2
4-5 50 50 500 3.22 34 4 7.78 0.96 0.03
5 - cdmara 50 50 500 3.22 13.7 4 7.78 0.96 0.14

3.2.2 Sistema pluvial. Se disefiaron 11 bajantes de acuerdo a la distribucién de
las cubiertas disefiadas, los cuales descargaran el caudal en colectores y cajillas

recolectoras, para finalmente llevar el flujo al alcantarillado.

Este sistema se proyectd independiente al de aguas negras teniendo en cuenta
las nuevas normativas que esperan separar el alcantarillado pluvial y el de aguas

negras.

Tabla 25. Calculo bajantes aguas lluvias

No DE LA AREA Caudal Dimension
BAJANTE Propia Acumulada Maxima Q* L f
m? m® m’ I/s m pulg.
1 23.30 30.02 200 0.83 16.42 3
2 34.60 37.86 200 1.05 16.42 3
3 34.60 37.86 200 1.05 16.42 3
4 71.70 83.03 200 2.31 16.42 3
5 67.15 73.05 200 2.03 16.42 3
6 71.70 83.03 200 2.31 16.42 3
7 36.33 39.96 200 1.11 16.42 3
8 163.07 168.81 425 4.69 16.42 4
9 25.69 28.39 200 0.79 16.42 3
10 64.31 77.31 200 2.15 16.42 3
11 99.28 105.68 200 2.94 16.42 3
*Q=CxIxA

C : Coeficiente de impermeabilidad = 1.00
| : Intensida d de la lluvia = 0.0278 mm/s/m?

Tabla 5.48, Referencia 1
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Tabla 26. Calculo colectores pluviales

PUNTO AREA CAUDAL DIMENSION PEND DISENO CAIDA COTAS CLAVES
(e} Propia Acum Méaxima Q L f S Qo Vo Ft Ah Inicial  Final
TRAMO M M M s m __pulg % Us._ _mis__kglm M m m

10 -12 7731  77.31 170 2.15 5.31 4 1.0 7.78 0.96 0.25 0.05 0.6 0.65
8-12 168.81 168.81 170 4.69 2.17 4 1.0 7.78 0.96 0.25 0.02 0.60 0.62
12 -13 246.12 246.1 495 6.84  13.48 6 1.0 2295  1.26 0.38 0.13 0.70 0.83
5-13 73.05  73.05 170 2.03 4.55 4 1.0 7.78 0.96 0.25 0.05 0.60 0.65
13- 17 319.17 319.17 495 8.87 3.24 6 1.0 2295  1.26 0.38 0.03 0.88 0.91
1-17 30.02  30.02 170 0.83 0.56 4 1.0 7.78 0.96 0.25 0.01 0.70 0.71
11-14 105.68 105.68 170 2.94 7.2 4 1.0 7.78 0.96 0.25 0.07 0.60 0.67
9-14 28.39  28.39 170 0.79 5.73 4 1.0 7.78 0.96 0.25 0.06 0.60 0.66
7-14 39.96  39.96 170 1.11 5.65 4 1.0 7.78 0.96 0.25 0.06 0.60 0.66
6-14 83.03  83.03 170 2.31 6.82 4 1.0 7.78 0.96 0.25 0.07 0.60 0.67
14 -15 257.06 257.06 495 7.15 1054 6 1.0 2295  1.26 0.38 0.11 0.72 0.83
4-15 83.03  83.03 170 2.31 5.52 4 1.0 7.78 0.96 0.25 0.06 0.60 0.66
15 -16 340.09 340.09 495 9.46  14.42 6 1.0 2295  1.26 0.38 0.14 0.88 1.02
3-16 37.86 37.86 170 1.05 3.64 4 1.0 7.78 0.96 0.25 0.04 0.70 0.74
2-16 37.86  37.86 170 1.05 3.68 4 1.0 7.78 0.96 0.25 0.04 0.70 0.74
16 - 17 415.81 41581 495 1156  12.72 6 1.0 2295  1.26 0.38 0.13 1.07 1.20
17 - camara 765 765 1065 21.26  2.00 8 1.0 7.78 0.96 0.25 0.02 1.25 1.27

3.2.3 Ventilacién: la ventilacién para los cuatro ultimos pisos se lleva a cabo
mediante un tubo de ventilacién principal conectado al bajante de aguas negras.

Para cada ramal de desagle se realiza ventilacibn en conjunto conectando el
Ultimo aparato sanitario a la tuberia de ventilacién principal.

3.3 SISTEMA CONTRA INCENDIOS
El suministro del agua para el sistema contra incendios se tomara directamente
desde el tanque subterrdneo del Bloque de Idiomas en tuberia de 2", en este

mismo didmetro se repartira para cada piso del edificio.

Es de anotar que el tanque antes mencionado cuenta con sistema de bombeo, lo
cual garantiza la presion requerida.

En el edificio se localizara un gabinete Clase | en cada piso, y para las
conexiones de mangueras se utilizara tuberia de 1 1/2”.

En la fachada, se colocard una siamesa de 2", accesorio que consta de dos

entradas y una valvula de retencidbn conectada al sistema de extincion de
incendios.
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ANEXO

Planos estructurales e hidrosanitarios en medio magnético
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Los resultados obtenidos en el desarrollo de este proyecto y aqui presentados,
son responsabilidad exclusiva del autor.

Articulo 1 del acuerdo No. 324 de 11 de octubre de 1996, emanado por el
honorable Consejo Directivo de la Universidad de Narifio.
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