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A HITA Engenharia e Arquitetura Ltda., no cumprimento do contrato n° 20/2015,
apresenta a Companhia de Saneamento do Para - COSANPA, os Projetos Basicos
para Adequacdo do Sistema de Abastecimento de Agua do 3° Setor, abrangendo os
Bairros Nazaré, Umarizal, Reduto, Doca e Parte do Centro de Belém - Regiédo
Metropolitana de Belém, Estado do Para. Os projetos estdo apresentados de acordo
com 0s seguintes tomos:

TOMO | - Projetos Hidraulico, Arquiteténico e Civil
TOMO I - Projeto Estrutural
Volume 1 - Memorial de Célculo da Nova EEAT
Volume 2 - Pecas Gréficas da EEAT
Volume 3 - Memorial de Célculo e Pecas Graficas das Caixas

TOMO Il - Projeto Contra Incéndio

TOMO IV - Projeto Elétrico

TOMO V - Projetos de Automacao, Comunicacdo e Logica
TOMO VI - EspecificacBes Técnicas

TOMO VIl - Manual de Operacéo e Manutencao

TOMO Vi - Orgamento

TOMO IX - Servicos Topograficos

TOMO X - Servicos Geotécnicos e Geoldgicos

Este relatdrio intitula-se Volume 1 - Memorial de Calculo da Nova EEAT, do TOMO Il
- Projeto Estrutural, e é parte integrante dos projetos basicos para adequacdo do SAA
do 3° Setor.
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Resumo de Resultados

Cargas verticais:
Peso proprio = 756.98 tf
Adicional = 101.94 tf
Acidental = 750.67 tf
Agua = 554.53 tf
Total = 2164.11 tf
Area aproximada = 128.98 m?2
Relacdo = 16779.04 kgf/m?2

AVISO: Relacado de carga por area ndo usual para edificios

Deslocamento horizontal:
Direcdo X = 0.01 cm (limite 0.99)
Direcdo Y = 0.04 cm (limite 0.99)

Coeficiente Gama-Z:
Direcdo X = 1.06 (limite 1.10)
Direcdo Y = 1.06 (limite 1.10)

Analise de 22 ordem:
Processo P-Delta
Deslocamentos no topo da edificagao:
Acidental: 0.22 »» 0.22 (+1.87%)
Agua: 0.13 »» 0.14 (+1.77%)
Vento X+: 0.02 »» 0.02 (+1.59%)
Vento X-: 0.02 »» 0.02 (+1.59%)
Vento Y+:0.13 »» 0.14 (+2.01%)
Vento Y-: 0.13 »» 0.14 (+2.01%)
Desaprumo X+: 0.01 »» 0.01 (+1.57%)
Desaprumo X-: 0.01 »» 0.01 (+1.57%)
Desaprumo Y+: 0.02 »» 0.02 (+2.01%)
Desaprumo Y-: 0.02 »» 0.02 (+2.01%)



Verificacado da Estabilidade Global da Estrutura

Eixo X (1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V1+0.61D1)
Altura Carga | Carga horizontal | Desloc. horizontal

Pavimento Relativa | Vertical (tH (cm)
(cm) (tf) EixoX | EixoY | EixoX | EixoY
COBERTURA 1690 24.67 0.15 0.62 0.23 1.20
MONOVIA 1505 218.99 0.24 1.00 0.22 0.83
1°PAV 1380 105.89 0.45 1.71 0.19 0.40
TERREO 1030 8.78 0.10 0.37 0.05 0.00
FUNDO RESERVATORIO 200 0.00 0.00 0.00 0.00 0.00

Eixo Y (1.3G1+1.4G2+1.45+1.4Q+1.2A+0.84V3+0.61D3)
Altura Carga | Carga horizontal | Desloc. horizontal

Pavimento Relativa | Vertical (tH (cm)
(cm) (tf) EixoX | EixoY | EixoX | EixoY
COBERTURA 1690 24.67 0.15 0.62 0.21 1.31
MONOVIA 1505 218.99 0.24 1.00 0.20 0.93
1°PAV 1380 105.89 0.45 1.71 0.17 0.47
TERREO 1030 9.96 0.10 0.37 0.05 0.01
FUNDO RESERVATORIO 200 0.00 0.00 0.00 0.00 0.00

Coeficiente Gama-Z

Eixo X | EixoY

Momento de tombamento de calculo (tf.m) 13.32 53.00
Momento de 2a. ordem de calculo (tf.m) 0.74 2.85
Gama-Z 1.06 1.06

Valor limite: 1.10

Gama-Z por Combinagio

Momento de
Momento de
tombamento 2a. qrdem Gama-Z
Combinacéo de célculo (tf.m) de calculo
(tf.m)
. . Eixo Eixo Eixo Eixo
Eixo X | Eixo Y % Y % v

1.3G1+1.4G2+1.45+0.84V1+1.02D1 13.32 | 53.00 0.15 0.59 1.01 1.01
1.3G1+1.4G2+1.45+0.84V2+1.02D2 13.32 | 53.00 0.15 0.59 1.01 1.01
1.3G1+1.4G2+1.45+0.84V3+1.02D3 13.32 | 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.45+0.84V4+1.02D4 13.32 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V1+1.02D1 13.32 | 53.00 0.55 191 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V2+1.02D2 13.32 | 53.00 0.55 191 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V3+1.02D3 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+0.84V4+1.02D4 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V1+0.61D1 13.32 | 53.00 0.55 191 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V1+1.02D1 13.32 | 53.00 0.55 191 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V2+0.61D2 13.32 | 53.00 0.55 191 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V2+1.02D2 13.32 | 53.00 0.55 1.91 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V3+0.61D3 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V3+1.02D3 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V4+0.61D4 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+0.84V4+1.02D4 13.32 | 53.00 0.50 2.17 1.04 1.04
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V1+0.61D1 2220 | 88.34 0.58 1.91 1.03 1.02
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V2+0.61D2 2220 | 88.34 0.58 1.91 1.03 1.02
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V3+0.61D3 2220 | 88.34 0.50 2.34 1.02 1.03
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.1AS+1.4V4+0.61D4 2220 | 88.34 0.50 2.34 1.02 1.03
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V1+0.61D1 2220 | 88.34 0.58 1.91 1.03 1.02
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V2+0.61D2 2220 | 88.34 0.58 1.91 1.03 1.02
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V3+0.61D3 2220 | 88.34 0.50 2.34 1.02 1.03
1.3G1+1.4G2+1.45+0.98Q+1.2A+1.4V4+0.61D4 2220 | 88.34 0.50 2.34 1.02 1.03
1.3G1+1.4G2+1.45+1.1AS+0.84V1+0.61D1 13.32 | 53.00 0.15 0.59 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+0.84V1+1.02D1 13.32 | 53.00 0.15 0.59 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+0.84V2+0.61D2 13.32 | 53.00 0.15 0.59 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+0.84V2+1.02D2 13.32 | 53.00 0.15 0.59 1.01 1.01




Gama-Z por Combinacéo

Momento de
Momento de
tombamento 2a. qrdem Gama-Z
Combinaggo de calculo (tf.m) | d€calculo
(tf.m)
. . Eixo Eixo Eixo Eixo
Eixo X | Eixo Y X v X v

1.3G1+1.4G2+1.4S+1.1AS+0.84V3+0.61D3 13.32 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.4S5+1.1AS+0.84V3+1.02D3 13.32 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.4S5+1.1AS+0.84V4+0.61D4 13.32 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.4S+1.1AS+0.84V4+1.02D4 13.32 53.00 0.12 0.73 1.01 1.01
1.3G1+1.4G2+1.4S+1.1AS+1.4V1+0.61D1 22.20 88.34 0.17 0.59 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+1.4V2+0.61D2 2220 | 88.34 0.17 0.59 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+1.4V3+0.61D3 2220 | 88.34 0.12 0.82 1.01 1.01
1.3G1+1.4G2+1.45+1.1AS+1.4V4+0.61D4 2220 | 88.34 0.12 0.82 1.01 1.01
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84V1+0.61D1 13.32 53.00 0.74 2.55 1.06 1.05
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84V2+0.61D2 13.32 | 53.00 0.74 2.55 1.06 1.05
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84Vv3+0.61D3 13.32 | 53.00 0.68 2.85 1.05 1.06
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+0.84V4+0.61D4 13.32 | 53.00 0.67 2.85 1.05 1.06
1.3G1+1.4G2+1.4S5+1.4Q+1.2A+1.1AS+0.84V1+0.61D1 13.32 53.00 0.74 2.55 1.06 1.05
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V2+0.61D2 13.32 53.00 0.74 2.55 1.06 1.05
1.3G1+1.4G2+1.4S+1.4Q+1.2A+1.1AS+0.84V3+0.61D3 13.32 | 53.00 0.68 2.85 1.05 1.06
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.1AS+0.84V4+0.61D4 13.32 53.00 0.67 2.85 1.05 1.06
1.3G1+1.4G2+1.45+1.4V1+0.61D1 22.20 88.34 0.17 0.59 1.01 1.01
1.3G1+1.4G2+1.4S+1.4V2+0.61D2 22.20 88.34 0.17 0.59 1.01 1.01
1.3G1+1.4G2+1.4S+1.4V3+0.61D3 22.20 88.34 0.12 0.82 1.01 1.01
1.3G1+1.4G2+1.4S+1.4V4+0.61D4 22.20 88.34 0.12 0.82 1.01 1.01
G1+G2+5+0.84V1+1.02D1 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+5+0.84V2+1.02D2 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+5+0.84V3+1.02D3 13.32 53.00 0.07 0.43 1.01 1.01
G1+G2+5+0.84V4+1.02D4 13.32 53.00 0.07 0.43 1.01 1.01
G1+G2+5+0.98Q+1.2A+0.84V1+1.02D1 13.32 | 53.00 0.43 1.40 1.03 1.03
G1+G2+S+0.98Q+1.2A+0.84V2+1.02D2 13.32 53.00 0.43 1.40 1.03 1.03
G1+G2+S+0.98Q+1.2A+0.84V3+1.02D3 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+S+0.98Q+1.2A+0.84V4+1.02D4 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+5+0.980Q+1.2A+1.1AS+0.84V1+0.61D1 13.32 53.00 0.43 1.40 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V1+1.02D1 13.32 53.00 0.43 1.40 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V2+0.61D2 13.32 53.00 0.43 1.40 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V2+1.02D2 13.32 53.00 0.43 1.40 1.03 1.03
G1+G2+S5+0.980Q+1.2A+1.1AS+0.84V3+0.61D3 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V3+1.02D3 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V4+0.61D4 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+S+0.980Q+1.2A+1.1AS+0.84V4+1.02D4 13.32 53.00 0.39 1.62 1.03 1.03
G1+G2+S+0.98Q+1.2A+1.1AS+1.4V1+0.61D1 22.20 88.34 0.46 1.40 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.1AS+1.4V2+0.61D2 2220 | 88.34 0.46 1.40 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.1AS+1.4V3+0.61D3 2220 | 88.34 0.39 1.77 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.1AS+1.4V4+0.61D4 2220 | 88.34 0.39 1.77 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.4V1+0.61D1 2220 | 88.34 0.46 1.40 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.4V2+0.61D2 2220 | 88.34 0.46 1.40 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.4V3+0.61D3 2220 | 88.34 0.39 1.77 1.02 1.02
G1+G2+5+0.98Q+1.2A+1.4V4+0.61D4 2220 | 88.34 0.39 1.77 1.02 1.02
G1+G2+S+1.1AS+0.84V1+0.61D1 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+S+1.1AS+0.84V1+1.02D1 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+S+1.1AS+0.84V2+0.61D2 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+S+1.1AS+0.84V2+1.02D2 13.32 | 53.00 0.09 0.33 1.01 1.01
G1+G2+S+1.1AS+0.84V3+0.61D3 13.32 | 53.00 0.07 0.43 1.01 1.01
G1+G2+S+1.1AS+0.84V3+1.02D3 13.32 | 53.00 0.07 0.43 1.01 1.01
G1+G2+S+1.1AS+0.84V4+0.61D4 13.32 53.00 0.07 0.43 1.01 1.01
G1+G2+S+1.1AS+0.84V4+1.02D4 13.32 53.00 0.07 0.43 1.01 1.01
G1+G2+S+1.1AS+1.4V1+0.61D1 22.20 88.34 0.11 0.33 1.00 1.00
G1+G2+S+1.1AS+1.4V2+0.61D2 22.20 88.34 0.11 0.33 1.00 1.00
G1+G2+5+1.1AS+1.4Vv3+0.61D3 22.20 | 88.34 0.07 0.50 1.00 1.01
G1+G2+S+1.1AS+1.4V4+0.61D4 22.20 88.34 0.07 0.50 1.00 1.01
G1+G2+5+1.4Q+1.2A+0.84V1+0.61D1 13.32 | 53.00 0.60 1.95 1.05 1.04
G1+G2+5+1.4Q+1.2A+0.84V2+0.61D2 13.32 | 53.00 0.60 1.95 1.05 1.04
G1+G2+S+1.4Q+1.2A+0.84V3+0.61D3 13.32 53.00 0.55 2.22 1.04 1.04
G1+G2+S+1.40Q0+1.2A+0.84V4+0.61D4 13.32 53.00 0.54 2.22 1.04 1.04




Gama-Z por Combinacéo

Momento de
Momento de
tombamento 2a. qrdem Gama-Z
Combinago de calculo (tf.m) | 9€ caleulo
(tf.m)
. . Eixo | Eixo | Eixo | Eixo
Eixo X | Eixo Y X v X v
G1+G2+5+1.4Q+1.2A+1.1AS+0.84V1+0.61D1 13.32 | 5300 | 0.60| 1.95| 1.05| 1.04
G1+G2+5+1.4Q+1.2A+1.1AS+0.84V2+0.61D2 13.32 | 5300 | 0.60| 1.95| 1.05| 1.04
G1+G2+5+1.4Q+1.2A+1.1AS+0.84V3+0.61D3 13.32 | 5300 | 0.55| 222 | 1.04| 1.04
G1+G2+5+1.4Q+1.2A+1.1AS+0.84V4+0.61D4 13.32 | 53.00| 054 | 222| 1.04| 1.04
G1+G2+5+1.4V1+0.61D1 2220 | 8834 | 011] 033] 100| 1.00
G1+G2+S+1.4V2+0.61D2 2220 | 8834 | 011 0.33 1.00 1.00
G1+G2+S+1.4V3+0.61D3 2220 | 8834 | 0.07 0.50 1.00 1.01
G1+G2+5+1.4V4+0.61D4 2220 | 8834 | 0.07 0.50 1.00 1.01
Deslocamentos Horizontais Devido a A¢céo do Vento
Verificaces X+ | X [ Y+ ] Y-
Altura total da edificagdo (cm) 1690.00
Deslocamento limite (cm) 0.99
Deslocamento caracteristico (cm) 002 | -0.02 | 014 | -0.14
yf2 0.30 | 0.30 | 0.30 | 0.30
Deslocamento combinaces frequentes (cm) | 0.01 | -0.01 | 0.04 | -0.04
. Altura Deslocamento combinagges Diferenga (cm) Limite
Pavimento (cm) frequentes (cm) (cm)
X+ X- Y+ Y- X+ X- Y+ Y-

COBERTURA 185.00 | 0.01 -0.01 | 0.04 -0.04| 0.00| 0.00]| 0.01 -0.01 0.22
MONOVIA 125.00 | 0.01 -0.01| 0.03 -0.03| 0.00| 0.00| 0.01 -0.01 0.15
1°PAV 350.00 | 0.01 -0.01| 0.03 -0.03| 0.00| 0.00| 0.02 -0.02 0.41
TERREO 830.00 | 0.00 0.00 | 0.00 0.00| 0.00| 0.00| 0.00 0.00 0.98

Analise da Nao Linearidade Geométrica pelo Processo P-Delta

Acidental
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA -0.07 -0.21 -0.07 -0.21 0.00 0.00 0.00 0.00
MONOVIA -0.06 -0.17 -0.06 -0.18 0.00 0.00 -0.02 -0.12
1°PAV -0.05 -0.09 -0.05 -0.10 0.00 0.00 -0.03 0.00
TERREO -0.01 0.00 -0.01 0.00 0.00 0.00 0.02 0.14
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00

Variacdo no deslocamento do topo da edificacdo: 1.87%

Agua
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA -0.04 -0.13 -0.04 -0.13 0.00 0.00 0.00 -0.01
MONOVIA -0.04 -0.09 -0.04 -0.09 0.00 0.00 -0.01 -0.08
1°PAV -0.03 -0.05 -0.03 -0.05 0.00 0.00 -0.02 0.04
TERREO -0.01 0.00 -0.01 0.00 0.00 0.00 0.02 0.08
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04

Variacdo no deslocamento do topo da edificacdo: 1.77%




Vento X+

Deslocamentos horizontais médios (cm)

Esforgo aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.02 0.00 0.02 0.00 0.18 0.00 0.18 0.00
MONOVIA 0.02 0.00 0.02 0.00 0.28 0.00 0.29 0.00
1°PAV 0.02 0.00 0.02 0.00 0.54 0.00 0.55 0.00
TERREO 0.00 0.00 0.00 0.00 0.12 0.00 0.10 0.00
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variacdo no deslocamento do topo da edificacdo: 1.59%

Vento X-

Deslocamentos horizontais médios (cm)

Esforco aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA -0.02 0.00 -0.02 0.00 -0.18 0.00 -0.18 0.00
MONOVIA -0.02 0.00 -0.02 0.00 -0.28 0.00 -0.29 0.00
1PAV -0.02 0.00 -0.02 0.00 -0.54 0.00 -0.55 0.00
TERREO 0.00 0.00 0.00 0.00 -0.12 0.00 -0.10 0.00
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variacdo no deslocamento do topo da edificacdo: 1.59%

Vento Y+

Deslocamentos horizontais médios (cm)

Esforco aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.00 0.13 0.00 0.14 0.00 0.74 0.00 0.74
MONOVIA 0.00 0.11 0.00 0.11 0.00 1.19 0.00 1.23
1°PAV 0.00 0.08 0.00 0.08 0.00 2.04 0.00 2.08
TERREO 0.00 0.01 0.00 0.01 0.00 0.44 0.00 0.37
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variacdo no deslocamento do topo da edificacdo: 2.01%

Vento Y-
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.00 -0.13 0.00 -0.14 0.00 -0.74 0.00 -0.74
MONOVIA 0.00 -0.11 0.00 -0.11 0.00 -1.19 0.00 -1.23
1°PAV 0.00 -0.08 0.00 -0.08 0.00 -2.04 0.00 -2.08
TERREO 0.00 -0.01 0.00 -0.01 0.00 -0.44 0.00 -0.37
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Variacéo no deslocamento do topo da edificacdo: 2.01%

Desaprumo X+

Deslocamentos horizontais médios (cm)

Esforco aplicado (tf)

Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem
EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.01 0.00 0.01 0.00 0.05 0.00 0.05 0.00
MONOVIA 0.01 0.00 0.01 0.00 0.39 0.00 0.39 0.00
1°PAV 0.01 0.00 0.01 0.00 0.19 0.00 0.20 0.00
TERREO 0.00 0.00 0.00 0.00 0.34 0.00 0.33 0.00
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 -0.40 0.00 -0.40 0.00

Variacdo no deslocamento do topo da edificacdo: 1.57%




Desaprumo X-

Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA -0.01 0.00 -0.01 0.00 -0.05 0.00 -0.05 0.00
MONOVIA -0.01 0.00 -0.01 0.00 -0.39 0.00 -0.39 0.00
1°PAV -0.01 0.00 -0.01 0.00 -0.19 0.00 -0.20 0.00
TERREO 0.00 0.00 0.00 0.00 -0.34 0.00 -0.33 0.00
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.40 0.00 0.40 0.00

Variacdo no deslocamento do topo da edificacdo: 1.57%

Desaprumo Y+

Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.00 0.02 0.00 0.02 0.00 0.05 0.00 0.05
MONOVIA 0.00 0.02 0.00 0.02 0.00 0.39 0.00 0.40
1PAV 0.00 0.01 0.00 0.01 0.00 0.19 0.00 0.20
TERREO 0.00 0.00 0.00 0.00 0.00 0.34 0.00 0.33
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 -0.40 0.00 -0.41

Variacdo no deslocamento do topo da edificacdo: 2.01%

Desaprumo Y-

Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento la. ordem la. + 2a. ordem la. ordem la. + 2a. ordem

EixoX | EixoY | EixoX | EixoY | EixoX | EixoY | EixoX | EixoY
COBERTURA 0.00 -0.02 0.00 -0.02 0.00 -0.05 0.00 -0.05
MONOVIA 0.00 -0.02 0.00 -0.02 0.00 -0.39 0.00 -0.40
1°PAV 0.00 -0.01 0.00 -0.01 0.00 -0.19 0.00 -0.20
TERREO 0.00 0.00 0.00 0.00 0.00 -0.34 0.00 -0.33
FUNDO RESERVATORIO 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.41

Variacdo no deslocamento do topo da edificacdo: 2.01%

Imperfeicdes geométricas globais

Parametros Direcdo X | Direcdo Y
Altura total da edificacdo (cm) 1690.00
N° de pilares continuos 10
Combinacdo vertical G1+G2+Q+A
Gama-Z 1.06 | 106
Tipo de estrutura Estruturas usuais
Angulo adotado 1/405 | 1/405

o . Carga I_Cazga(ﬁ) Desl(zcan;ento

avimento - aplicada cm
vertical (tf) X Y X Y

COBERTURA 18.87 0.05| 005| 0.01| 0.02
MONOVIA 158.53 039 039 0.01] 0.02
1°PAV 78.02 0149 | 019| 0.01] o0.01
TERREO 985| 0.02| 0.02| 0.00| 0.00
FUNDO RESERVATORIO 0.00| 0.00| 0.00| 0.00| 0.00




Relatdrio de Esfor¢cos na Fundacéo por Elementos

Pilares de Fundacdes

Fundacdo S1

. N Mx My VX Vy Mt

COMBINAGAO: (th (kgfm) | (kgfm) | ) | @) | (kgfim)
Peso proprio (G1) 4.96 -189.82 18.54 0.06 0.06 3.97
Adicional (G2) 3.50 326.07 -65.35 -0.72 0.02 4.58
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 3.28 -316.22 25.36 0.31 0.15 4.28
Agua (A) 1.59 -196.42 1.09 0.13 0.18 -0.03
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -0.06 21.73 55.77 0.04 -0.03 -0.81
Vento X- (V2) 0.06 -21.73 -55.77 -0.04 0.03 0.81
Vento Y+ (V3) 0.44 -832.94 -0.49 0.00 0.83 -21.45
Vento Y- (V4) -0.44 832.94 0.49 0.00 -0.83 21.45
Desaprumo X+ (D1) -0.05 3.45 35.74 0.03 0.00 -0.15
Desaprumo X- (D2) 0.05 -3.45 -35.74 -0.03 0.00 0.15
Desaprumo Y+ (D3) 0.11 -84.25 2.62 0.01 0.04 0.24
Desaprumo Y- (D4) -0.11 84.25 -2.62 -0.01 -0.04 -0.24
G1+G2 8.46 136.25 -46.81 -0.66 0.08 8.55
G1+G2+0.6V1+0.73D1 8.39 151.80 12.74 -0.61 0.06 7.96
G1+G2+0.6V2+0.73D2 8.53 120.70 -106.35 -0.71 0.10 9.14
G1+G2+0.6V3+0.73D3 8.80 -425.00 -45.19 -0.66 0.61 -4.14
G1+G2+0.6V4+0.73D4 8.11 697.50 -48.42 -0.66 -0.44 21.24
G1+G2+0.7Q+0.6V1+0.73D1 10.68 -69.55 30.50 -0.39 0.17 10.95
G1+G2+0.7Q+0.6VV2+0.73D2 10.82 -100.65 -88.60 -0.50 0.21 12.14
G1+G2+0.7Q+0.6V3+0.73D3 11.09 -646.35 -27.43 -0.44 0.71 -1.15
G1+G2+0.7Q+0.6V4+0.73D4 10.41 476.15 -30.67 -0.45 -0.33 24.24
G1+G2+0.7Q+A 12.34 -281.52 -27.97 -0.32 0.37 11.51
G1+G2+0.7Q+A+0.6VV1+0.44D1 12.28 -266.98 21.15 -0.27 0.35 10.96
G1+G2+0.7Q+A+0.6VV1+0.73D1 12.27 -265.97 31.58 -0.26 0.35 10.92
G1+G2+0.7Q+A+0.6\VV2+0.44D2 12.40 -296.07 -77.08 -0.36 0.38 12.06
G1+G2+0.7Q+A+0.6VV2+0.73D2 12.41 -297.07 -87.51 -0.37 0.39 12.10
G1+G2+0.7Q+A+0.6V3+0.44D3 12.65 -818.18 -27.11 -0.31 0.88 -1.25
G1+G2+0.7Q+A+0.6VV3+0.73D3 12.68 -842.77 -26.35 -0.31 0.89 -1.18
G1+G2+0.7Q+A+0.6V4+0.44D4 12.03 255.14 -28.82 -0.32 -0.15 24.27
G1+G2+0.7Q+A+0.6V4+0.73D4 12.00 279.73 -29.58 -0.32 -0.16 24.20
G1+G2+0.7Q+A+D1 12.29 -278.08 7.78 -0.28 0.36 11.37
G1+G2+0.7Q+A+D2 12.39 -284.97 -63.71 -0.35 0.37 11.66
G1+G2+0.7Q+A+D3 12.45 -365.77 -25.35 -0.31 0.40 11.75
G1+G2+0.7Q+A+D4 12.23 -197.27 -30.59 -0.32 0.33 11.27
G1+G2+0.7Q+A+V1+0.44D1 12.26 -258.28 43.46 -0.26 0.33 10.63
G1+G2+0.7Q+A+V2+0.44D2 12.42 -304.76 -99.39 -0.37 0.40 12.39
G1+G2+0.7Q+A+V3+0.44D3 12.83 -1151.36 -27.31 -0.31 121 -9.83
G1+G2+0.7Q+A+V4+0.44D4 11.86 588.31 -28.62 -0.32 -0.48 32.85
G1+G2+0.7Q+V1+0.44D1 10.67 -61.87 42.37 -0.39 0.16 10.67
G1+G2+0.7Q+V2+0.44D2 10.83 -108.34 -100.47 -0.50 0.22 12.42
G1+G2+0.7Q+V3+0.44D3 11.23 -954.94 -28.40 -0.44 1.04 -9.80
G1+G2+0.7Q+V4+0.44D4 10.26 784.73 -29.70 -0.45 -0.66 32.89
G1+G2+A 10.05 -60.17 -45.72 -0.53 0.26 8.51
G1+G2+A+0.6V1+0.44D1 9.99 -45.62 3.39 -0.49 0.24 7.96
G1+G2+A+0.6V1+0.73D1 9.98 -44.62 13.83 -0.48 0.24 7.92
G1+G2+A+0.6V2+0.44D2 10.11 -74.71 -94.84 -0.57 0.28 9.07
G1+G2+A+0.6V2+0.73D2 10.12 -75.72 -105.27 -0.58 0.28 9.11
G1+G2+A+0.6V3+0.44D3 10.36 -596.82 -44.87 -0.53 0.77 -4.25
G1+G2+A+0.6V3+0.73D3 10.39 -621.42 -44.10 -0.53 0.78 -4.18
G1+G2+A+0.6V4+0.44D4 9.74 476.49 -46.57 -0.53 -0.26 21.28
G1+G2+A+0.6V4+0.73D4 9.71 501.08 -47.34 -0.53 -0.27 21.21
G1+G2+A+D1 10.00 -56.72 -9.98 -0.50 0.26 8.37
G1+G2+A+D2 10.10 -63.61 -81.46 -0.56 0.26 8.66
G1+G2+A+D3 10.16 -144.42 -43.10 -0.53 0.30 8.76
G1+G2+A+D4 9.94 24.09 -48.34 -0.54 0.22 8.27
G1+G2+A+V1+0.44D1 9.97 -36.93 25.70 -0.47 0.23 7.64




Fundacéo S1

. N Mx My VX Vy Mt

COMBINAGAO: (th (kafm) | (kefm) | () th | (kf/m)
G1+G2+A+V2+0.44D2 10.13 -83.41 -117.14 -0.59 0.29 9.39
G1+G2+A+V3+0.44D3 10.53 -930.00 -45.07 -0.53 1.10 -12.83
G1+G2+A+V4+0.44D4 9.56 809.67 -46.37 -0.53 -0.59 29.86
G1+G2+D1 8.41 139.70 -11.06 -0.63 0.08 8.40
G1+G2+D2 8.50 132.81 -82.55 -0.69 0.08 8.69
G1+G2+D3 8.57 52.00 -44.19 -0.65 0.12 8.79
G1+G2+D4 8.35 220.50 -49.43 -0.66 0.05 8.30
G1+G2+Q 11.73 -179.97 -21.44 -0.35 0.24 12.83
G1+G2+Q+0.6V1+0.44D1 11.67 -165.42 27.67 -0.31 0.22 12.28
G1+G2+Q+0.6V2+0.44D2 11.79 -194.52 -70.56 -0.39 0.25 13.38
G1+G2+Q+0.6V3+0.44D3 12.04 -716.63 -20.59 -0.35 0.75 0.07
G1+G2+Q+0.6V4+0.44D4 11.42 356.69 -22.29 -0.35 -0.28 25.59
G1+G2+Q+A 13.32 -376.39 -20.36 -0.22 0.41 12.80
G1+G2+Q+A+0.6V1+0.44D1 13.27 -361.84 28.76 -0.18 0.39 12.24
G1+G2+Q+A+0.6V2+0.44D2 13.38 -390.93 -69.47 -0.26 0.43 13.35
G1+G2+Q+A+0.6V3+0.44D3 13.63 -913.05 -19.50 -0.22 0.92 0.03
G1+G2+Q+A+0.6\VV4+0.44D4 13.01 160.27 -21.21 -0.22 -0.10 25.56
G1+G2+Q+A+D1 13.28 -372.94 15.39 -0.19 0.41 12.65
G1+G2+Q+A+D2 13.37 -379.83 -56.10 -0.26 0.41 12.94
G1+G2+Q+A+D3 13.43 -460.64 -17.74 -0.22 0.45 13.04
G1+G2+Q+A+D4 13.22 -292.14 -22.98 -0.23 0.37 12.55
G1+G2+Q+D1 11.68 -176.52 14.30 -0.32 0.23 12.68
G1+G2+Q+D2 11.78 -183.41 -57.18 -0.39 0.24 12.97
G1+G2+Q+D3 11.84 -264.22 -18.82 -0.35 0.27 13.07
G1+G2+Q+D4 11.62 -95.72 -24.06 -0.36 0.20 12.59
G1+G2+V1+0.44D1 8.37 159.49 24.62 -0.60 0.05 7.67
G1+G2+V2+0.44D2 8.54 113.01 -118.23 -0.72 0.11 9.42
G1+G2+V3+0.44D3 8.94 -733.58 -46.15 -0.66 0.93 -12.79
G1+G2+V4+0.44D4 7.97 1006.09 -47.46 -0.66 -0.76 29.89

Fundacéo S2
AA. N Mx My VX Vy Mt

COMBINAGAC: (th (kefm) | (kgfm) | (tD th | (kgfim)
Peso préprio (G1) 7.58 -176.22 -293.51 -1.32 0.12 30.24
Adicional (G2) 6.41 316.99 1.49 -0.19 0.10 -8.27
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 4.26 -264.16 -341.19 -1.40 -0.03 40.74
Agua (A) 2.05 71.81 16252 |  -0.63 0.17 17.30
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.02 4.07 65.76 0.08 0.00 -0.25
Vento X- (V2) -0.02 -4.07 -65.76 -0.08 0.00 0.25
Vento Y+ (V3) 0.75 -1101.82 -10.03 -0.02 1.23 -37.98
Vento Y- (V4) -0.75 1101.82 10.03 0.02 -1.23 37.98
Desaprumo X+ (D1) 0.01 1.50 43.01 0.06 0.00 -0.42
Desaprumo X- (D2) -0.01 -1.50 -43.01 -0.06 0.00 0.42
Desaprumo Y+ (D3) 0.18 -89.26 217 |  -0.02 0.04 0.97
Desaprumo Y- (D4) -0.18 89.26 217 0.02 -0.04 -0.97
G1+G2 13.99 140.78 -292.03 -1.51 0.22 21.97
G1+G2+0.6V1+0.73D1 14.01 144.31 -221.19 -1.42 0.22 21.51
G1+G2+0.6V2+0.73D2 13.97 137.24 -362.87 -1.61 0.23 22.43
G1+G2+0.6V3+0.73D3 14.57 -585.45 -299.63 -1.54 0.99 -0.11
G1+G2+0.6V4+0.73D4 13.40 867.00 -284.43 -1.49 -0.55 44.05
G1+G2+0.7Q+0.6VV1+0.73D1 16.99 -40.60 -460.02 -2.39 0.20 50.03
G1+G2+0.7Q+0.6\VV2+0.73D2 16.95 -47.67 -601.70 -2.58 0.21 50.96
G1+G2+0.7Q+0.6\VV3+0.73D3 17.55 -770.36 -538.46 -2.51 0.97 28.41
G1+G2+0.7Q+0.6\VV4+0.73D4 16.38 682.09 -523.26 -2.46 -0.57 72.57
G1+G2+0.7Q+A 19.02 -115.94 -693.38 -3.12 0.38 67.79
G1+G2+0.7Q+A+0.6V1+0.44D1 19.04 -112.85 -635.09 -3.04 0.37 67.45
G1+G2+0.7Q+A+0.6VV1+0.73D1 19.04 -112.41 -622.54 -3.03 0.37 67.33
G1+G2+0.7Q+A+0.6VV2+0.44D2 19.00 -119.04 -751.66 -3.20 0.38 68.13
G1+G2+0.7Q+A+0.6VV2+0.73D2 19.00 -119.48 -764.21 -3.21 0.38 68.25
G1+G2+0.7Q+A+0.6V3+0.44D3 19.55 -816.11 -700.34 -3.14 1.14 45.43
G1+G2+0.7Q+A+0.6VV3+0.73D3 19.61 -842.17 -700.98 -3.15 1.15 4571
G1+G2+0.7Q+A+0.6V4+0.44D4 18.49 584.23 -686.41 -3.10 -0.38 90.16




Fundacéo S2

XA N Mx My VX Vy Mt

COMBINAGAC: (th (kefm) | (kgfm) | (tf th | (kgfim)
G1+G2+0.7Q+A+0.6V4+0.73D4 18.43 610.28 -685.77 -3.09 -0.39 89.87
G1+G2+0.7Q+A+D1 19.03 -114.44 -650.37 -3.06 0.38 67.37
G1+G2+0.7Q+A+D2 19.01 -117.45 -736.38 -3.18 0.38 68.22
G1+G2+0.7Q+A+D3 19.21 -205.20 -695.55 -3.14 0.42 68.76
G1+G2+0.7Q+A+D4 18.84 -26.69 -691.21 -3.10 0.34 66.82
G1+G2+0.7Q+A+V1+0.44D1 19.05 -111.22 -608.79 -3.01 0.37 67.35
G1+G2+0.7Q+A+V2+0.44D2 19.00 -120.67 -777.96 -3.23 0.38 68.23
G1+G2+0.7Q+A+V3+0.44D3 19.85 -1256.84 -704.35 -3.15 1.63 30.24
G1+G2+0.7Q+A+V4+0.44D4 18.19 1024.95 -682.40 -3.09 -0.87 105.35
G1+G2+0.7Q+V1+0.44D1 16.99 -39.41 -446.27 -2.38 0.20 50.05
G1+G2+0.7Q+V2+0.44D2 16.94 -48.86 -615.44 -2.60 0.21 50.93
G1+G2+0.7Q+V3+0.44D3 17.80 -1185.03 -541.84 -2.52 1.46 12.94
G1+G2+0.7Q+V4+0.44D4 16.13 1096.76 -519.88 -2.46 -1.05 88.05
G1+G2+A 16.04 68.97 -454.54 -2.14 0.40 39.27
G1+G2+A+0.6VV1+0.44D1 16.06 72.06 -396.26 -2.07 0.39 38.93
G1+G2+A+0.6VV1+0.73D1 16.06 72.50 -383.70 -2.05 0.39 38.81
G1+G2+A+0.6VV2+0.44D2 16.02 65.87 -512.83 -2.22 0.40 39.61
G1+G2+A+0.6VV2+0.73D2 16.02 65.43 -525.38 -2.24 0.40 39.73
G1+G2+A+0.6VV3+0.44D3 16.57 -631.20 -461.51 -2.16 1.16 16.91
G1+G2+A+0.6VV3+0.73D3 16.63 -657.26 -462.15 -2.17 1.17 17.19
G1+G2+A+0.6VV4+0.44D4 15.51 769.14 -447 .58 -2.12 -0.36 61.63
G1+G2+A+0.6VV4+0.73D4 15.45 795.19 -446.94 -2.12 -0.37 61.35
G1+G2+A+D1 16.05 70.47 -411.53 -2.08 0.40 38.85
G1+G2+A+D2 16.03 67.46 -497.55 -2.20 0.40 39.70
G1+G2+A+D3 16.22 -20.29 -456.71 -2.16 0.44 40.24
G1+G2+A+D4 15.85 158.22 -452.37 -2.13 0.36 38.30
G1+G2+A+V1+0.44D1 16.06 73.69 -369.96 -2.03 0.39 38.83
G1+G2+A+V2+0.44D2 16.02 64.24 -539.13 -2.25 0.40 39.71
G1+G2+A+V3+0.44D3 16.87 -1071.93 -465.52 -2.17 1.65 1.72
G1+G2+A+V4+0.44D4 15.21 1209.86 -443.56 -2.11 -0.85 76.83
G1+G2+D1 14.00 142.28 -249.02 -1.45 0.22 21.55
G1+G2+D2 13.98 139.27 -335.04 -1.57 0.22 22.40
G1+G2+D3 14.17 51.52 -294.20 -1.53 0.26 22.94
G1+G2+D4 13.80 230.03 -289.86 -1.49 0.18 21.00
G1+G2+Q 18.24 -123.38 -633.21 -2.91 0.19 62.72
G1+G2+Q+0.6V1+0.44D1 18.26 -120.28 -574.93 -2.83 0.19 62.38
G1+G2+Q+0.6V2+0.44D2 18.23 -126.48 -691.50 -2.98 0.20 63.06
G1+G2+Q+0.6V3+0.44D3 18.78 -823.55 -640.18 -2.93 0.95 40.35
G1+G2+Q+0.6V4+0.44D4 17.71 576.79 -626.25 -2.89 -0.56 85.08
G1+G2+Q+A 20.30 -195.19 -795.73 -3.54 0.37 80.02
G1+G2+Q+A+0.6V1+0.44D1 20.31 -192.09 -737.45 -3.46 0.37 79.68
G1+G2+Q+A+0.6V2+0.44D2 20.28 -198.29 -854.02 -3.62 0.37 80.35
G1+G2+Q+A+0.6V3+0.44D3 20.83 -895.36 -802.70 -3.56 1.13 57.65
G1+G2+Q+A+0.6V4+0.44D4 19.77 504.98 -788.76 -3.52 -0.39 102.38
G1+G2+Q+A+D1 20.31 -193.69 -752.72 -3.48 0.37 79.59
G1+G2+Q+A+D2 20.29 -196.69 -838.74 -3.60 0.37 80.44
G1+G2+Q+A+D3 20.48 -284.45 -797.90 -3.55 0.41 80.99
G1+G2+Q+A+D4 20.11 -105.93 -793.56 -3.52 0.33 79.04
G1+G2+Q+D1 18.25 -121.88 -590.21 -2.85 0.19 62.29
G1+G2+Q+D2 18.24 -124.88 -676.22 -2.97 0.20 63.14
G1+G2+Q+D3 18.43 -212.64 -635.38 -2.92 0.24 63.69
G1+G2+Q+D4 18.06 -34.12 -631.04 -2.89 0.15 61.75
G1+G2+V1+0.44D1 14.01 145.50 -207.44 -1.40 0.22 21.53
G1+G2+V2+0.44D2 13.96 136.05 -376.61 -1.62 0.23 22.41
G1+G2+V3+0.44D3 14.82 -1000.12 -303.01 -1.54 1.48 -15.58
G1+G2+V4+0.44D4 13.15 1281.67 -281.05 -1.48 -1.03 59.53

Fundacéo S3
XA N Mx My VX Vy Mt

COMBINAGAO: (th (kefm) | (kgfm) | (th th | (kf/m)
Peso préprio (G1) 10.32 -08.61 -252.40 -0.56 -0.07 7.56
Adicional (G2) 6.95 332.67 -245.80 -0.64 0.02 9.61
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 6.21 -216.35 -183.12 -0.25 -0.02 9.31




Fundacao S3

. N Mx My VX Vy Mt

COMBINAGAO: | (gftm) | (ofm) | @) | (D | (kofim)
Agua (A) 3.30 163.46 -124.87 -0.27 -0.25 8.49
Subpressdo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.01 -18.06 66.73 0.08 0.03 0.81
Vento X- (V2) -0.01 18.06 -66.73 -0.08 -0.03 -0.81
Vento Y+ (V3) 0.89 -1443.44 -10.94 -0.03 1.78 -52.79
Vento Y- (V4) -0.89 1443.44 10.94 0.03 -1.78 52.79
Desaprumo X+ (D1) 0.02 -0.98 42.45 0.05 0.00 -0.04
Desaprumo X- (D2) -0.02 0.98 -42.45 -0.05 0.00 0.04
Desaprumo Y+ (D3) 0.23 -96.07 0.30 0.00 0.06 0.37
Desaprumo Y- (D4) -0.23 96.07 -0.30 0.00 -0.06 -0.37
G1+G2 17.26 234.06 -498.20 -1.20 -0.05 17.17
G1+G2+0.6V1+0.73D1 17.28 22251 -427.19 -1.11 -0.03 17.63
G1+G2+0.6VV2+0.73D2 17.24 245.62 -569.22 -1.28 -0.07 16.72
G1+G2+0.6V3+0.73D3 17.97 -702.11 -504.55 -1.22 1.06 -14.23
G1+G2+0.6VV4+0.73D4 16.56 1170.23 -491.86 -1.18 -1.16 48.58
G1+G2+0.7Q+0.6V1+0.73D1 21.63 71.06 -555.37 -1.29 -0.05 24.15
G1+G2+0.7Q+0.6VV2+0.73D2 21.59 94.17 -697.41 -1.46 -0.08 23.23
G1+G2+0.7Q+0.6VV3+0.73D3 22.31 -853.55 -632.74 -1.39 1.05 -7.71
G1+G2+0.7Q+0.6V4+0.73D4 20.91 1018.78 -620.04 -1.35 -1.18 55.09
G1+G2+0.7Q+A 24.91 246.08 -751.26 -1.64 -0.32 32.18
G1+G2+0.7Q+A+0.6VV1+0.44D1 24.93 234.81 -692.64 -1.57 -0.30 32.65
G1+G2+0.7Q+A+0.6V1+0.73D1 24.93 234.52 -680.25 -1.56 -0.30 32.64
G1+G2+0.7Q+A+0.6\VV2+0.44D2 24.90 257.35 -809.89 -1.71 -0.33 31.71
G1+G2+0.7Q+A+0.6VV2+0.73D2 24.89 257.63 -822.28 -1.72 -0.33 31.72
G1+G2+0.7Q+A+0.6VV3+0.44D3 25.55 -662.05 -757.70 -1.66 0.78 0.67
G1+G2+0.7Q+A+0.6VV3+0.73D3 25.62 -690.09 -757.61 -1.66 0.80 0.77
G1+G2+0.7Q+A+0.6V4+0.44D4 24.28 1154.20 -744.83 -1.62 -1.41 63.69
G1+G2+0.7Q+A+0.6V4+0.73D4 24.21 1182.25 -744.92 -1.62 -1.43 63.58
G1+G2+0.7Q+A+D1 24.93 245.09 -708.81 -1.59 -0.31 32.14
G1+G2+0.7Q+A+D2 24.89 247.06 -793.72 -1.69 -0.32 32.22
G1+G2+0.7Q+A+D3 25.14 150.01 -750.96 -1.64 -0.26 32.54
G1+G2+0.7Q+A+D4 24.68 342.15 -751.56 -1.64 -0.37 31.81
G1+G2+0.7Q+A+V1+0.44D1 24.93 227.59 -665.95 -1.54 -0.29 32.97
G1+G2+0.7Q+A+V2+0.44D2 24.90 264.57 -836.58 -1.74 -0.34 31.38
G1+G2+0.7Q+A+V3+0.44D3 2591 -1239.42 -762.07 -1.67 1.49 -20.45
G1+G2+0.7Q+A+V4+0.44D4 23.92 1731.58 -740.46 -1.61 -2.12 84.80
G1+G2+0.7Q+V1+0.44D1 21.63 64.12 -541.07 -1.27 -0.03 24.49
G1+G2+0.7Q+V2+0.44D2 21.59 101.11 -711.71 -1.47 -0.09 22.90
G1+G2+0.7Q+V3+0.44D3 22.60 -1402.88 -637.20 -1.40 1.74 -28.93
G1+G2+0.7Q+V4+0.44D4 20.62 1568.12 -615.58 -1.34 -1.87 76.32
G1+G2+A 20.57 397.52 -623.08 -1.47 -0.30 25.66
G1+G2+A+0.6V1+0.44D1 20.58 386.26 -564.45 -1.40 -0.29 26.13
G1+G2+A+0.6V1+0.73D1 20.59 385.97 -552.06 -1.38 -0.29 26.12
G1+G2+A+0.6V2+0.44D2 20.55 408.79 -681.71 -1.54 -0.32 25.19
G1+G2+A+0.6V2+0.73D2 20.55 409.08 -694.10 -1.55 -0.32 25.20
G1+G2+A+0.6V3+0.44D3 21.20 -510.60 -629.51 -1.48 0.79 -5.85
G1+G2+A+0.6V3+0.73D3 21.27 -538.64 -629.42 -1.49 0.81 -5.74
G1+G2+A+0.6V4+0.44D4 19.93 1305.65 -616.65 -1.45 -1.40 57.17
G1+G2+A+0.6V4+0.73D4 19.87 1333.69 -616.73 -1.45 -1.42 57.06
G1+G2+A+D1 20.59 396.54 -580.63 -1.42 -0.30 25.62
G1+G2+A+D2 20.55 398.51 -665.53 -1.52 -0.30 25.70
G1+G2+A+D3 20.80 301.46 -622.78 -1.47 -0.25 26.03
G1+G2+A+D4 20.34 493.59 -623.38 -1.46 -0.36 25.29
G1+G2+A+V1+0.44D1 20.59 379.03 -537.76 -1.37 -0.27 26.46
G1+G2+A+V2+0.44D2 20.55 416.02 -708.40 -1.57 -0.33 24.87
G1+G2+A+V3+0.44D3 21.56 -1087.98 -633.89 -1.50 151 -26.96
G1+G2+A+V4+0.44D4 19.58 1883.02 -612.27 -1.44 -2.11 78.29
G1+G2+D1 17.29 233.08 -455.75 -1.15 -0.05 17.14
G1+G2+D2 17.24 235.05 -540.66 -1.25 -0.05 17.21
G1+G2+D3 17.50 137.99 -497.90 -1.20 0.01 17.54
G1+G2+D4 17.03 330.13 -498.50 -1.20 -0.11 16.81
G1+G2+Q 23.47 17.71 -681.33 -1.45 -0.07 26.48
G1+G2+Q+0.6V1+0.44D1 23.49 6.44 -622.70 -1.38 -0.05 26.95
G1+G2+Q+0.6V2+0.44D2 23.46 28.98 -739.95 -1.51 -0.09 26.01




Fundacao S3

. N Mx My VX Vy Mt

COMBINAGAO: (th (kafm) | (kefm) | () th | (kf/m)
G1+G2+Q+0.6V3+0.44D3 24.11 -890.41 -687.76 -1.46 1.03 -5.03
G1+G2+Q+0.6V4+0.44D4 22.84 925.84 -674.89 -1.43 -1.16 57.99
G1+G2+Q+A 26.78 181.17 -806.20 -1.71 -0.32 34.97
G1+G2+Q+A+0.6VV1+0.44D1 26.79 169.90 -747.57 -1.65 -0.30 35.44
G1+G2+Q+A+0.6VV2+0.44D2 26.76 192.44 -864.83 -1.78 -0.34 34.50
G1+G2+Q+A+0.6VV3+0.44D3 27.41 -726.95 -812.63 -1.73 0.77 3.46
G1+G2+Q+A+0.6V4+0.44D4 26.14 1089.30 -799.77 -1.70 -1.42 66.48
G1+G2+Q+A+D1 26.80 180.19 -763.75 -1.66 -0.32 34.93
G1+G2+Q+A+D2 26.76 182.16 -848.65 -1.76 -0.32 35.01
G1+G2+Q+A+D3 27.01 85.11 -805.90 -1.72 -0.26 35.34
G1+G2+Q+A+D4 26.54 277.24 -806.50 -1.71 -0.38 34.60
G1+G2+Q+D1 23.49 16.73 -638.88 -1.39 -0.07 26.44
G1+G2+Q+D2 23.45 18.69 -723.78 -1.50 -0.07 26.52
G1+G2+Q+D3 23.70 -78.36 -681.03 -1.45 -0.01 26.85
G1+G2+Q+D4 23.24 113.78 -681.63 -1.44 -0.13 26.12
G1+G2+V1+0.44D1 17.28 215.57 -412.89 -1.10 -0.02 17.97
G1+G2+V2+0.44D2 17.25 252.56 -583.52 -1.30 -0.08 16.38
G1+G2+V3+0.44D3 18.26 -1251.44 -509.01 -1.23 1.76 -35.45
G1+G2+V4+0.44D4 16.27 1719.56 -487.40 -1.17 -1.86 69.80

Fundacao S4
XA N Mx My VX Vy Mt
COMBINAGAO: () | (kofm) | (kefm) | () (th | (kgfim)

Peso préprio (G1) 3.56 11.69 -26.89 1.28 0.06 -12.71
Adicional (G2) 453 -7.20 31.51 1.53 0.09 -59.82
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 0.77 28.16 -99.21 0.72 0.01 -4.65
Agua (A) 0.40 27.43 -47.94 0.41 -0.01 -3.70
Subpressao (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.03 -3.32 60.20 0.04 0.00 -3.99
Vento X- (V2) -0.03 3.32 -60.20 -0.04 0.00 3.99
Vento Y+ (V3) 0.53 -156.68 18.71 0.04 0.18 20.61
Vento Y- (V4) -0.53 156.68 -18.71 -0.04 -0.18 -20.61
Desaprumo X+ (D1) 0.02 -0.46 38.01 0.03 0.00 -0.05
Desaprumo X- (D2) -0.02 0.46 -38.01 -0.03 0.00 0.05
Desaprumo Y+ (D3) 0.08 -24.61 3.60 0.02 0.03 1.76
Desaprumo Y- (D4) -0.08 24.61 -3.60 -0.02 -0.03 -1.76
G1+G2 8.10 4.49 4.63 2.81 0.16 -72.52
G1+G2+0.6V1+0.73D1 8.13 2.16 68.48 2.86 0.16 -74.95
G1+G2+0.6Vv2+0.73D2 8.06 6.82 -59.23 2.76 0.15 -70.09
G1+G2+0.6Vv3+0.73D3 8.47 -107.47 18.48 2.85 0.29 -58.87
G1+G2+0.6VV4+0.73D4 7.72 116.45 -9.22 2.78 0.02 -86.17
G1+G2+0.7Q+0.6V1+0.73D1 8.67 21.88 -0.97 3.37 0.17 -78.21
G1+G2+0.7Q+0.6VV2+0.73D2 8.60 26.53 -128.68 3.27 0.16 -73.35
G1+G2+0.7Q+0.6V3+0.73D3 9.01 -87.76 -50.97 3.36 0.30 -62.13
G1+G2+0.7Q+0.6V4+0.73D4 8.26 136.16 -78.67 3.28 0.03 -89.43
G1+G2+0.7Q+A 9.04 51.63 -112.76 3.73 0.16 -79.48
G1+G2+0.7Q+A+0.6V1+0.44D1 9.07 49.44 -60.00 3.77 0.16 -81.90
G1+G2+0.7Q+A+0.6V1+0.73D1 9.07 49.31 -48.90 3.78 0.16 -81.91
G1+G2+0.7Q+A+0.6V2+0.44D2 9.01 53.83 -165.52 3.69 0.16 -77.07
G1+G2+0.7Q+A+0.6V2+0.73D2 9.00 53.96 -176.62 3.68 0.15 -77.05
G1+G2+0.7Q+A+0.6V3+0.44D3 9.39 -53.14 -99.96 3.76 0.28 -66.35
G1+G2+0.7Q+A+0.6V3+0.73D3 9.41 -60.33 -08.91 3.77 0.29 -65.83
G1+G2+0.7Q+A+0.6V4+0.44D4 8.69 156.41 -125.56 3.70 0.03 -92.62
G1+G2+0.7Q+A+0.6V4+0.73D4 8.66 163.60 -126.61 3.69 0.02 -93.13
G1+G2+0.7Q+A+D1 9.06 51.17 -74.75 3.77 0.16 -79.53
G1+G2+0.7Q+A+D2 9.02 52.10 -150.77 3.70 0.16 -79.43
G1+G2+0.7Q+A+D3 9.12 27.03 -109.16 3.75 0.19 -77.72
G1+G2+0.7Q+A+D4 8.95 76.24 -116.36 3.71 0.12 -81.24
G1+G2+0.7Q+A+V1+0.44D1 9.08 48.12 -35.92 3.79 0.16 -83.49
G1+G2+0.7Q+A+V2+0.44D2 9.00 55.15 -189.60 3.68 0.15 -75.47
G1+G2+0.7Q+A+V3+0.44D3 9.60 -115.81 -92.47 3.78 0.36 -58.10
G1+G2+0.7Q+A+V4+0.44D4 8.48 219.08 -133.05 3.68 -0.04 -100.86
G1+G2+0.7Q+V1+0.44D1 8.68 20.68 12.02 3.38 0.17 -79.79




Fundacao S4

XA N Mx My VX Vy Mt
COMBINAGAO: (M | (gftm) | (kgfm) | (i) () | (kgfim)
G1+G2+0.7Q+V2+0.44D2 8.59 27.72 -141.66 3.26 0.16 -71.77
G1+G2+0.7Q+V3+0.44D3 9.20 -143.25 -44.53 3.37 0.36 -54.40
G1+G2+0.7Q+V4+0.44D4 8.07 191.65 -85.11 3.27 -0.04 -97.16
G1+G2+A 8.50 31.92 -43.31 3.23 0.15 -76.23
G1+G2+A+0.6V1+0.44D1 8.53 29.73 9.45 3.27 0.15 -78.64
G1+G2+A+0.6V1+0.73D1 8.53 29.59 20.55 3.28 0.15 -78.66
G1+G2+A+0.6VV2+0.44D2 8.47 34.11 -96.07 3.19 0.15 -73.81
G1+G2+A+0.6V2+0.73D2 8.46 34.25 -107.17 3.18 0.15 -73.80
G1+G2+A+0.6V3+0.44D3 8.85 -72.86 -30.51 3.26 0.28 -63.09
G1+G2+A+0.6V3+0.73D3 8.87 -80.04 -29.46 3.26 0.29 -62.58
G1+G2+A+0.6V4+0.44D4 8.14 136.70 -56.11 3.19 0.02 -89.36
G1+G2+A+0.6V4+0.73D4 8.12 143.88 -57.16 3.19 0.01 -89.88
G1+G2+A+D1 8.52 31.46 -5.30 3.26 0.15 -76.28
G1+G2+A+D2 8.47 32.38 -81.32 3.19 0.15 -76.17
G1+G2+A+D3 8.58 731 -39.71 3.24 0.18 -74.47
G1+G2+A+D4 8.41 56.53 -46.91 3.21 0.12 -77.99
G1+G2+A+V1+0.44D1 8.54 28.40 33.53 3.28 0.15 -80.24
G1+G2+A+V2+0.44D2 8.45 35.44 -120.15 3.17 0.15 -72.22
G1+G2+A+V3+0.44D3 9.06 -135.53 -23.02 3.27 0.35 -54.85
G1+G2+A+V4+0.44D4 7.93 199.37 -63.60 3.18 -0.05 -97.61
G1+G2+D1 8.12 4.03 42.64 2.85 0.16 -72.57
G1+G2+D2 8.07 4.95 -33.38 2.78 0.15 -72.47
G1+G2+D3 8.18 -20.12 8.22 2.83 0.19 -70.76
G1+G2+D4 8.01 29.09 1.03 2.80 0.12 -74.28
G1+G2+Q 8.87 32.65 -94.59 3.54 0.17 -77.17
G1+G2+Q+0.6V1+0.44D1 8.90 30.46 -41.82 3.58 0.17 -79.59
G1+G2+Q+0.6V2+0.44D2 8.84 34.84 -147.35 3.50 0.16 -74.76
G1+G2+Q+0.6V3+0.44D3 9.22 -72.13 -81.78 3.57 0.29 -64.04
G1+G2+Q+0.6V4+0.44D4 8.52 137.43 -107.39 3.50 0.04 -90.31
G1+G2+Q+A 9.27 60.08 -142.52 3.95 0.16 -80.88
G1+G2+Q+A+0.6V1+0.44D1 9.30 57.89 -89.76 3.99 0.16 -83.29
G1+G2+Q+A+0.6V2+0.44D2 9.24 62.28 -195.29 3.01 0.16 -78.46
G1+G2+Q+A+0.6V3+0.44D3 9.62 -44.70 -129.72 3.98 0.29 -67.74
G1+G2+Q+A+0.6V4+0.44D4 8.92 164.86 -155.33 3.92 0.04 -94.01
G1+G2+Q+A+D1 9.29 59.62 -104.52 3.98 0.16 -80.93
G1+G2+Q+A+D?2 9.25 60.55 -180.53 3.91 0.16 -80.83
G1+G2+Q+A+D3 9.35 35.48 -138.93 3.97 0.20 -79.12
G1+G2+Q+A+D4 9.19 84.69 -146.12 3.93 0.13 -82.64
G1+G2+Q+D1 8.89 32.19 -56.58 3.57 0.17 -77.23
G1+G2+Q+D2 8.85 33.11 -132.59 3.50 0.17 -77.12
G1+G2+Q+D3 8.95 8.05 -90.99 3.55 0.20 -75.41
G1+G2+Q+D4 8.79 57.26 -98.18 3.52 0.13 -78.93
G1+G2+V1+0.44D1 8.14 0.97 81.47 2.87 0.16 -76.53
G1+G2+V2+0.44D2 8.05 8.01 -72.21 2.76 0.15 -68.51
G1+G2+V3+0.44D3 8.66 -162.96 24.92 2.86 0.35 -51.14
G1+G2+V4+0.44D4 753 171.94 -15.66 2.77 -0.04 -93.90
Fundacédo S10
XA N Mx My VX Vy Mt

COMBINAGAC: (th) (kgfm) | (kgf.m) (th) () | (kgfim)
Peso préprio (G1) 5.67 -36.26 -723.40 0.34 0.25 24.10
Adicional (G2) 6.99 -231.63 -269.95 -0.32 0.96 5.88
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.54 51.59 -529.61 0.43 -0.08 14.66
Agua (A) 1.00 43.13 -415.73 0.12 -0.06 10.94
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.07 -4.34 261.26 0.42 0.01 -5.62
Vento X- (V2) -0.07 434 -261.26 -0.42 -0.01 5.62
Vento Y+ (V3) -0.34 -187.74 -114.73 -0.21 0.30 18.59
Vento Y- (V4) 0.34 187.74 114.73 0.21 -0.30 -18.59
Desaprumo X+ (D1) 0.04 -0.46 35.79 0.04 0.00 -0.22
Desaprumo X- (D2) -0.04 0.46 -35.79 -0.04 0.00 0.22
Desaprumo Y+ (D3) -0.03 -29.07 0.50 0.01 0.05 1.43
Desaprumo Y- (D4) 0.03 29.07 -0.50 -0.01 -0.05 -1.43




Fundacédo S10

. N Mx My VX Vy Mt
COMBINAGAO: (th (kefm) | (kgf.m) (th th | (kf/m)
G1+G2 12.66 -267.89 -993.36 0.02 1.21 29.98
G1+G2+0.6V1+0.73D1 12.74 -270.83 -810.48 0.30 1.21 26.44
G1+G2+0.6V2+0.73D2 12.59 -264.96 -1176.23 -0.26 1.20 33.51
G1+G2+0.6V3+0.73D3 12.44 -401.75 -1061.83 -0.09 1.42 42.17
G1+G2+0.6V4+0.73D4 12.89 -134.03 -024.88 0.14 0.99 17.78
G1+G2+0.7Q+0.6VV1+0.73D1 13.82 -234.72 -1181.20 0.60 1.16 36.70
G1+G2+0.7Q+0.6\VV2+0.73D2 13.67 -228.84 -1546.96 0.04 1.15 43.77
G1+G2+0.7Q+0.6V3+0.73D3 13.52 -365.64 -1432.55 0.21 1.37 52.43
G1+G2+0.7Q+0.6V4+0.73D4 13.97 -97.92 -1295.61 0.44 0.94 28.04
G1+G2+0.7Q+A 14.74 -188.65 -1779.81 0.44 1.09 51.18
G1+G2+0.7Q+A+0.6V1+0.44D1 14.81 -191.45 -1607.38 0.71 1.09 47.70
G1+G2+0.7Q+A+0.6V1+0.73D1 14.82 -191.59 -1596.93 0.72 1.09 47.64
G1+G2+0.7Q+A+0.6VV2+0.44D2 14.68 -185.85 -1952.23 0.17 1.09 54.65
G1+G2+0.7Q+A+0.6VV2+0.73D2 14.67 -185.71 -1962.68 0.16 1.09 54,71
G1+G2+0.7Q+A+0.6VV3+0.44D3 14.53 -314.03 -1848.42 0.32 1.29 62.96
G1+G2+0.7Q+A+0.6VV3+0.73D3 14.52 -322.51 -1848.28 0.32 1.31 63.37
G1+G2+0.7Q+A+0.6V4+0.44D4 14.96 -63.28 -1711.19 0.56 0.89 39.40
G1+G2+0.7Q+A+0.6V4+0.73D4 14.97 -54.79 -1711.33 0.55 0.87 38.98
G1+G2+0.7Q+A+D1 14.79 -189.11 -1744.01 0.47 1.09 50.95
G1+G2+0.7Q+A+D2 14.70 -188.20 -1815.60 0.40 1.09 51.40
G1+G2+0.7Q+A+D3 14.71 -217.72 -1779.30 0.45 1.14 52.61
G1+G2+0.7Q+A+D4 14.77 -159.58 -1780.31 0.43 1.04 49,74
G1+G2+0.7Q+A+V1+0.44D1 14.84 -193.19 -1502.87 0.88 1.10 45.46
G1+G2+0.7Q+A+V2+0.44D2 14.65 -184.11 -2056.74 0.00 1.08 56.90
G1+G2+0.7Q+A+V3+0.44D3 14.39 -389.12 -1894.32 0.24 1.41 70.39
G1+G2+0.7Q+A+V4+0.44D4 15.09 11.82 -1665.29 0.64 0.77 31.96
G1+G2+0.7Q+V1+0.44D1 13.84 -236.32 -1087.15 0.76 1.16 3451
G1+G2+0.7Q+V2+0.44D2 13.65 -227.24 -1641.01 -0.12 1.15 45.96
G1+G2+0.7Q+V3+0.44D3 13.39 -432.25 -1478.59 0.12 1.47 59.45
G1+G2+0.7Q+V4+0.44D4 14.09 -31.31 -1249.57 0.53 0.83 21.02
Gl1l+G2+A 13.66 -224.76 -1409.08 0.14 1.14 40.92
G1+G2+A+0.6VV1+0.44D1 13.73 -227.57 -1236.65 0.41 1.15 37.44
G1+G2+A+0.6VV1+0.73D1 13.74 -227.70 -1226.21 0.42 1.15 37.38
G1l+G2+A+0.6VV2+0.44D2 13.60 -221.96 -1581.51 -0.13 1.14 44.39
G1l+G2+A+0.6VV2+0.73D2 13.59 -221.83 -1591.96 -0.14 1.14 44 .45
G1+G2+A+0.6V3+0.44D3 13.45 -350.14 -1477.70 0.02 1.35 52.70
G1+G2+A+0.6V3+0.73D3 13.44 -358.63 -1477.55 0.02 1.36 53.11
G1+G2+A+0.6VV4+0.44D4 13.88 -99.39 -1340.46 0.26 0.94 29.14
G1+G2+A+0.6V4+0.73D4 13.89 -90.90 -1340.61 0.25 0.93 28.72
G1+G2+A+D1 13.70 -225.22 -1373.29 0.17 1.14 40.69
G1+G2+A+D2 13.62 -224.31 -1444.87 0.10 1.14 41.14
G1+G2+A+D3 13.63 -253.83 -1408.58 0.15 1.19 42.35
G1l+G2+A+D4 13.69 -195.69 -1409.58 0.12 1.09 39.48
G1+G2+A+V1+0.44D1 13.75 -229.30 -1132.15 0.58 1.15 35.20
G1+G2+A+V2+0.44D2 13.57 -220.22 -1686.01 -0.30 1.14 46.64
G1+G2+A+V3+0.44D3 13.31 -425.24 -1523.59 -0.07 1.47 60.13
G1+G2+A+V4+0.44D4 14.01 -24.29 -1294.57 0.34 0.82 21.70
G1+G2+D1 12.71 -268.35 -957.56 0.06 1.21 29.75
G1+G2+D2 12.62 -267.44 -1029.15 -0.01 1.21 30.20
G1+G2+D3 12.64 -296.96 -992.86 0.03 1.26 31.41
G1+G2+D4 12.69 -238.82 -993.86 0.01 1.16 28.54
G1+G2+Q 14.21 -216.30 -1522.96 0.45 1.13 44.63
G1+G2+Q+0.6V1+0.44D1 14.27 -219.11 -1350.53 0.72 1.13 41.16
G1+G2+Q+0.6V2+0.44D2 14.14 -213.50 -1695.39 0.18 1.12 48.10
G1+G2+Q+0.6V3+0.44D3 13.99 -341.68 -1591.58 0.33 1.33 56.41
G1+G2+Q+0.6V4+0.44D4 14.42 -90.93 -1454.34 0.57 0.93 32.85
G1+G2+Q+A 15.21 -173.17 -1938.69 0.57 1.07 55.57
G1+G2+Q+A+0.6V1+0.44D1 15.27 -175.98 -1766.26 0.84 1.07 52.10
G1+G2+Q+A+0.6\VV2+0.44D2 15.14 -170.37 -2111.11 0.30 1.06 59.05
G1+G2+Q+A+0.6V3+0.44D3 14.99 -298.55 -2007.31 0.45 1.27 67.35
G1+G2+Q+A+0.6V4+0.44D4 15.42 -47.80 -1870.07 0.69 0.86 43.79
G1+G2+Q+A+D1 15.25 -173.63 -1902.89 0.60 1.07 55.35
G1+G2+Q+A+D2 15.16 -172.72 -1974.48 0.53 1.07 55.80
G1+G2+Q+A+D3 15.18 -202.25 -1938.19 0.58 1.12 57.01




Fundacédo S10

. N Mx My VX Vy Mt

COMBINAGAO: (th (kefm) | (kgf.m) (th th | (kf/m)
G1+G2+Q+A+D4 15.23 -144.10 -1939.19 0.55 1.02 54.14
G1+G2+Q+D1 14.25 -216.76 -1487.17 0.49 1.13 44.41
G1+G2+Q+D2 14.16 -215.85 -1558.75 0.42 1.13 44.86
G1+G2+Q+D3 14.18 -245.37 -1522.46 0.46 1.18 46.07
G1+G2+Q+D4 14.24 -187.23 -1523.46 0.44 1.08 43.20
G1+G2+V1+0.44D1 12.76 -272.43 -716.42 0.46 1.21 24.25
G1+G2+V2+0.44D2 12.57 -263.35 -1270.29 -0.42 1.20 35.70
G1+G2+V3+0.44D3 12.31 -468.37 -1107.87 -0.18 1.53 49.19
G1+G2+V4+0.44D4 13.01 -67.42 -878.85 0.22 0.88 10.76

Fundacéo S19
XA N Mx My VX Vy Mt
COMBINAGAO: (tf) (kgfm) |  (kgf.m) (tf) () | (kgfim)

Peso préprio (G1) 4.68 79.31 -778.93 0.19 -0.42 -33.95
Adicional (G2) 5.94 162.77 -189.28 0.34 -1.19 -54.58
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.34 35.60 -597.80 0.18 -0.04 -15.53
Agua (A) 1.14 28.81 543,09 008| -003 24.08
Subpressao (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.08 1.21 276.12 0.44 0.00 12.52
Vento X- (V2) -0.08 -1.21 -276.12 -0.44 0.00 -12.52
Vento Y+ (V3) -0.13 -141.98 127.56 0.22 0.08 32.95
Vento Y- (V4) 0.13 141.98 -127.56 -0.22 -0.08 -32.95
Desaprumo X+ (D1) 0.05 -0.39 38.24 0.03 0.00 -0.96
Desaprumo X- (D2) -0.05 0.39 -38.24 | -0.03 0.00 0.96
Desaprumo Y+ (D3) -0.03 -23.67 161  -0.02 0.02 1.84
Desaprumo Y- (D4) 0.03 23.67 1.61 0.02 -0.02 -1.84
G1+G2 10.63 242.08 -968.22 0.53 -1.62 -88.54
G1+G2+0.6V1+0.73D1 10.72 24253 -774.65 0.82 -1.62 -81.73
G1+G2+0.6V2+0.73D2 10.54 241.64 -1161.79 0.25 -1.61 -95.35
G1+G2+0.6V3+0.73D3 10.53 139.62 -892.86 0.65 -1.55 -67.42
G1+G2+0.6V4+0.73D4 10.73 34454 -1043.58 0.41 -1.68 -109.66
G1+G2+0.7Q+0.6V1+0.73D1 11.65 267.45 -1193.11 0.95 -1.65 -92.60
G1+G2+0.7Q+0.6VV2+0.73D2 11.48 266.56 -1580.25 0.37 -1.64 -106.22
G1+G2+0.7Q+0.6VV3+0.73D3 11.46 164.55 -1311.32 0.78 -1.58 -78.29
G1+G2+0.7Q+0.6VV4+0.73D4 11.67 369.47 -1462.04 0.54 -1.71 -120.53
G1+G2+0.7Q+A 12.71 295.82 -1929.77 0.74 -1.68 -123.49
G1+G2+0.7Q+A+0.6V1+0.44D1 12.78 296.37 -1747.36 1.02 -1.68 -116.40
G1+G2+0.7Q+A+0.6V1+0.73D1 12.79 296.26 -1736.20 1.02 -1.68 -116.68
G1+G2+0.7Q+A+0.6V2+0.44D2 12.64 295.26 -2112.18 0.46 -1.68 -130.58
G1+G2+0.7Q+A+0.6V2+0.73D2 12.62 295.37 -2123.34 0.45 -1.68 -130.30
G1+G2+0.7Q+A+0.6V3+0.44D3 12.61 200.27 -1853.94 0.86 -1.62 -102.91
G1+G2+0.7Q+A+0.6V3+0.73D3 12.61 193.36 -1854.41 0.86 -1.61 -102.37
G1+G2+0.7Q+A+0.6V4+0.44D4 12.80 391.37 -2005.60 0.61 -1.74 -144.07
G1+G2+0.7Q+A+0.6V4+0.73D4 12.81 398.28 -2005.13 0.62 -1.74 -144.61
G1+G2+0.7Q+A+D1 12.76 295.43 -1891.53 0.77 -1.68 -124.45
G1+G2+0.7Q+A+D2 12.66 296.20 -1968.00 0.71 -1.68 -122.53
G1+G2+0.7Q+A+D3 12.67 272.15 -1931.38 0.72 -1.66 -121.64
G1+G2+0.7Q+A+D4 12.74 319.48 -1928.16 0.75 -1.70 -125.33
G1+G2+0.7Q+A+V1+0.44D1 12.81 296.86 -1636.91 1.19 -1.68 -111.39
G1+G2+0.7Q+A+V2+0.44D2 12.60 294.78 -2222.63 0.28 -1.67 -135.59
G1+G2+0.7Q+A+V3+0.44D3 12.56 143.47 -1802.91 0.95 -1.59 -89.73
G1+G2+0.7Q+A+V4+0.44D4 12.85 448.16 -2056.63 0.53 -1.77 -157.25
G1+G2+0.7Q+V1+0.44D1 11.67 268.05 -1093.82 1.12 -1.65 -87.31
G1+G2+0.7Q+V2+0.44D2 11.46 265.97 -1679.54 0.21 -1.64 -111.51
G1+G2+0.7Q+Vv3+0.44D3 11.42 114.66 -1259.82 0.87 -1.56 -65.65
G1+G2+0.7Q+V4+0.44D4 11.71 419.35 -1513.53 0.45 -1.74 -133.17
G1+G2+A 11.77 270.89 -1511.31 0.61 -1.65 -112.62
G1+G2+A+0.6V1+0.44D1 11.84 271.45 -1328.90 0.89 -1.65 -105.53
G1+G2+A+0.6V1+0.73D1 11.86 271.34 -1317.74 0.90 -1.65 -105.81
G1+G2+A+0.6V2+0.44D2 11.70 270.34 -1693.72 0.33 -1.65 -119.71
G1+G2+A+0.6V2+0.73D2 11.68 270.45 -1704.88 0.32 -1.65 -119.43
G1+G2+A+0.6V3+0.44D3 11.68 175.34 -1435.48 0.74 -1.59 -92.04
G1+G2+A+0.6V3+0.73D3 11.67 168.43 -1435.95 0.73 -1.59 -91.50




Fundacédo S19

XA N Mx My VX Vy Mt
COMBINAGAO: ) | otm) | (keftm) | @) | @) | (kgfim)
G1+G2+A+0.6V4+0.44D4 11.86 366.45 -1587.14 0.49 -1.71 -133.20
G1+G2+A+0.6V4+0.73D4 11.87 373.35 -1586.67 0.49 -1.71 -133.74
G1+G2+A+D1 11.82 27051 -1473.07 0.64 -1.65 -113.58
G1+G2+A+D2 11.72 271.28 -1549.54 0.58 -1.65 -111.66
G1+G2+A+D3 11.74 247.23 -1512.92 0.59 -1.63 -110.77
G1+G2+A+D4 11.80 294.56 -1509.70 0.63 -1.67 -114.46
G1+G2+A+V1+0.44D1 11.87 271.93 -1218.45 1.07 -1.65 -100.52
G1+G2+A+V2+0.44D2 11.67 269.85 -1804.17 0.16 -1.64 -124.72
G1+G2+A+V3+0.44D3 11.63 118.55 -1384.45 0.82 -1.56 -78.86
G1+G2+A+V4+0.44D4 11.92 423.24 -1638.16 0.40 -1.74 -146.38
G1+G2+D1 10.68 241.70 -929.98 0.56 -1.62 -89.50
G1+G2+D2 10.58 24247 -1006.45 0.51 -1.62 -87.58
G1+G2+D3 10.60 218.42 -969.83 0.52 -1.59 -86.69
G1+G2+D4 10.66 265.75 -966.61 0.55 -1.64 -90.38
G1+G2+Q 11.97 277.69 -1566.02 0.72 -1.66 -104.07
G1+G2+Q+0.6V1+0.44D1 12.04 278.25 -1383.61 0.99 -1.66 -96.97
G1+G2+Q+0.6V2+0.44D2 11.90 277.13 -1748.43 0.44 -1.65 -111.16
G1+G2+Q+0.6V3+0.44D3 11.87 182.14 -1490.19 0.84 -1.60 -83.49
G1+G2+Q+0.6V4+0.44D4 12.06 373.24 -1641.85 0.59 -1.72 -124.65
G1+G2+Q+A 13.11 306.50 -2109.11 0.79 -1.69 -128.15
G1+G2+Q+A+0.6V1+0.44D1 13.18 307.06 -1926.70 1.07 -1.69 -121.06
G1+G2+Q+A+0.6VV2+0.44D2 13.04 305.94 -2291.52 0.51 -1.69 -135.24
G1+G2+Q+A+0.6V3+0.44D3 13.02 210.95 -2033.28 0.92 -1.63 -107.57
G1+G2+Q+A+0.6V4+0.44D4 13.20 402.05 -2184.94 0.67 -1.75 -148.73
G1+G2+Q+A+D1 13.16 306.11 -2070.87 0.82 -1.69 -129.11
G1+G2+Q+A+D2 13.06 306.88 -2147.34 0.76 -1.69 -127.19
G1+G2+Q+A+D3 13.08 282.83 -2110.72 0.78 -1.67 -126.30
G1+G2+Q+A+D4 13.14 330.16 -2107.50 0.81 -1.71 -129.99
G1+G2+Q+D1 12.02 277.30 -1527.78 0.74 -1.66 -105.03
G1+G2+Q+D2 11.92 278.07 -1604.25 0.69 -1.66 -103.11
G1+G2+Q+D3 11.93 254.02 -1567.63 0.70 -1.64 -102.22
G1+G2+Q+D4 12.00 301.35 -1564.41 0.73 -1.68 -105.91
G1+G2+V1+0.44D1 10.73 243.12 -675.36 0.99 -1.62 -76.44
G1+G2+V2+0.44D2 10.53 241.04 -1261.08 0.08 -1.61 -100.64
G1+G2+Vv3+0.44D3 10.48 89.74 -841.36 0.75 -1.53 -54.78
G1+G2+V4+0.44D4 10.77 394.43 -1095.07 0.32 -1.71 -122.30
Legenda:
s Fy
MY/ B - Caso: indica o caso de carregamento no qual serdo apresentados os esfor¢os
atuantes;
- Elemento: nome da fundagéo;
- N: esforco axial na fundacéo;
MX - Mx: momento fletor na base do pilar, atuante em torno do eixo X global;
\ - My: momento fletor na base do pilar, atuante em torno do eixo Y global;
l F; - Fx: esfor¢o cortante na base do pilar, atuante no plano paralelo a direcdo X

global;

- Fy: esforgo cortante na base do pilar, atuante no plano paralelo a direcdo Y

global;

- Mt: momento de torg¢éo atuante.




Quadro de Cargas dos Pilares

FUNDO -
RESERVATORIO TERREO 1°PAV MONOVIA COBERTURA
Pilares | NPos (tf) | NNeg | NPos (tf) | NNeg | NPos (tf) | NNeg | NPos (tf) | NNeg | NPos (tf) | NNeg
P1 13.63 0.00 10.44 0.00
P2 20.83 0.00 11.63 0.00
P3 27.41 0.00 14.35 0.00
P4 9.62 0.00 4.24 0.00
P5 23.10 -4.45 12.52 0.00 13.50 0.00 1.54 0.00
P6 33.05 0.00 26.02 0.00 24.24 0.00 1.37 0.00
P7 28.98 -0.80 20.10 0.00 16.81 0.00 111 0.00
P8 27.00 0.00 18.95 0.00 17.91 0.00 1.25 0.00
P9 15.06 -2.66 11.71 0.00 8.53 0.00 1.30 0.00
P10 15.42 0.00 7.88 0.00
P11 79.27 0.00
P12 68.51 0.00
P13 60.73 0.00
P14 28.56 -3.58 25,51 0.00 18.19 0.00 2.39 0.00
P15 32.53 -1.25 30.89 0.00 26.93 0.00 3.34 0.00
P16 26.02 -4.55 22.58 0.00 19.20 0.00 3.70 0.00
P17 28.37 0.00 24.06 0.00 20.63 0.00 294 0.00
P18 21.62 -2.48 18.67 0.00 13.12 0.00 2.32 0.00
P19 13.20 0.00 6.04 0.00
Pavimento FUNDO RESERVATORIO
Vigas do pavimento FUNDO RESERVATORIO
Véos Noés
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
-9181.52 82100 .
V1 1289.36 39100 578128 70580 Aviso 11
-9995.09 99100 .
V2 1464.62 39100 -4713.90 6080 Aviso 11
-5110.36 8280 .
V3 1900.83 39100 29200 -3858.03 5580 Aviso 11




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V1

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltdria
Apoio | Lar Carga Esforgo
pilar | P00 | ga'® | distribuida axial vd | Rmax | Mdmax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd Rd (th) (th | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgf/m) | (th) | (tf)
P15 50.00 11.68
1289.36 | -9181.52
1 | 158001 10800 | 37500 | 0.00 | 027 |-21.45] 13.28
128.00 ' ' ' ' ' '
-5781.28
P11 35.00 1.66
Esforcos da Viga V2
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltdria
Apoio | Lar Carga Esforco
Pilar | 100 | gare, | distribuida axial vd | Rmax | Mdmax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd Rd (tf) (th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (th) | (tf)
P16 50.00 13.21
1464.62 | -9995.09
1 | 158001 10800 | 37500 | 0.00 | 057 |-19.66 | 15.07
128.00 ' ' ' ' ' '
-4713.90
P12 35.00 0.86
Esforcos da Viga V3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
Apoio | Lar Carga Esforco
Pilar | P00 | 2219 | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd Rd (tf) (tf) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgfim) | (th) | (th)
P17 50.00 4.16
1900.83 | -5110.36
158.00
1 128.00 128.00 | 375.00 0.00 113 | -14.17| 8.26
-3858.03
P13 35.00 0.29




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V1

Ecs =

294029 kgf/icm?

Peso especifico = 2500.00 kgf/m?

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso es

pecifico = 2500.00 kgf/m3

Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
82 10.0
P15 50.00 509 0.09
30.00
1 | 12800 | x | 35200 550 10 002 | 066
50.00 )
728.0
P11 35.00 312 0.09
Resultados da Viga V2

Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?3
97100
P16 50.00 5 59 0.09
30.00
1 128.00 X 3 g %go 95.0c/10 0.02 0.65
50.00 )
628.0
P12 35.00 251 0.08
Resultados da Viga V3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
8080
P17 50.00 277 0.09
30.00
1 | 12800 | x| 35200 | 22200 550 10 010 | 0.64
50.00 ) )
528.0
P13 35.00 295 0.08




Célculo daviga V1

Pavimento FUNDO RESERVATORIO - Lance 1

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viéo
Secio Flexdo Torgdo Final
trechos
As =2.25 cm?
_ (3210.0 - 2.36 cm?)
1 retangular 'l;/lsd:—24%;fir|]<gf.m d =44.00 cm
. % armad. = 0.16
A's =0.00 cm?
11 bw =30.00 cm yLN=1.51cm
h =50.00 cm
M =985 kgf.m
fiss =0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
NG Flexdo Final
As =5.09 cm?
(8210.0 - 6.28 cm?)
Md = 9182 kgf.m d=43.25cm
1 As =5.09 cm? % armad. = 0.42
A's =0.00 cm?
yLN =3.47 cm
M =7678 kgf.m
fiss = 0.09 mm
As =3.12 cm?
(728.0 - 3.52 cm?)
Md = 5781 kgf.m d=43.70 cm
9 As =3.12 cm? % armad. = 0.23
A's =0.00 cm?
yLN=2.13cm
M = 3862 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =13.28 tf Td =84 kgf.m _
11 | VRA2 = 76.63tf TRA2 = 6893 kgf.m Vd/VRd2 + Td/TRd2 = 0.19
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. & . Armad. de
. Armad. minima L Dados torcéo ~
trechos cisalham esquerda direita torgédo
1 d =44.00 cm Vmin = 7.12 tf
Ve0 =1271 tf Aswmin = 3.85 cm?
k =1.00 (2 ramos)
1-1 85010




Célculo da viga V2

Pavimento FUNDO RESERVATORIO - Lance 1

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viéo
Secdo Flexao Torcéo Final
trechos
As =2.25 cm?
retangular Md = 4173 kgf.m (3210.0 - 2.36 cm?)
1 As =222 cm? d=44.00cm
A's =0.00 cm? % armad. = 0.16
11 bw =30.00 cm yLN =151 cm
h=50.00 cm M = 1116 kgf.m
fiss =0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final

As =5.59 cm?

Md = 9995 kgf.m (9210.0 - 7.07 cm?)

1 As =5.59 cm? d=43.00 cm

A's =0.00 cm? % armad. = 0.47

yLN =3.82 cm
M = 8347 kgf.m
fiss = 0.09 mm
As =251 cm?

Md = 4714 kgf.m (628.0 - 3.02 cm?)

2 As =251 cm? d=44.10cm

A's =0.00 cm? % armad. = 0.20

yLN =1.71cm
M = 3192 kgf.m
fiss = 0.08 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacgdo bielas

Verificacéo de esforcos limites

Vo Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =15.07 tf Td =16 kgf.m _
1-1 VRd2 = 76.63 tf TRd2 = 6893 kgf.m Vd/VRA2 + Td/TRd2 = 0.20
Viéo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a x Armad. de
. Armad. minima L Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=44.00cm Vmin = 7.12 tf
Ve0 =12.71 tf Aswmin = 3.85 cm?
k=1.00 (2 ramos)
1-1 25.0c/ 10




Célculo daviga V3

Pavimento FUNDO RESERVATORIO - Lance 1

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

tr\e/ff?os Secdo Flexdo Torcao Final
As =2.25 cm?
_ (3210.0 - 2.36 cm?)
1 retangular de__ 4173 "%f'm d=44.00 cm
S =2.22 cm o d =0.16
_ A's =0.00 cn? o gmad. =%
11 bw =30.00 cm yLN =151 cm 2.98 cm
h =50.00 cm (2920.0 - 6.28 cm?)
M = 4403 kgf.m
fiss =0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexao Final
As =2.77 cm?
Md = 5110 kgf.m (828.0 - 4.02 cm?)
1 As =277 cm? d=43.40cm
A's =0.00 cm? % armad. = 0.27
yLN =1.89 cm
M = 4403 kgf.m
fiss =0.09 mm
As = 2.25 cm?
Md = 4173 kgf.m (528.0 - 2.51 cm?)
2 As =2.21 cm? d=44.10cm
A's =0.00 cm? % armad. = 0.17
yLN =151 cm
M = 2609 kgf.m
fiss =0.08 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo |
Inclinac&o bielas 45
Verificacdo de esforcos limites
Véo Cisalhamento Torcdo Cisalhamento + Torcdo
trechos
1 Vd =8.26 tf Td = 80 kgf.m _
1-1 VRd2 = 76.63 tf TRd2 = 6893 kgf.m VU/VRA2 + Td/TRa2 =0.12
. ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Véo ‘ X
Dados Armad. & - Armad. & x Armad. de
trechos - Armad. minima i Dados torcéo ~
cisalham esquerda direita torcdo
1 d =44.00 cm Vmin = 7.12 tf
Vc0 =12.71 tf Aswmin = 3.85 cm?
141 k=1.00 (2 ramos)
95.0c/10

Ligacdes por barras passantes do FUNDO RESERVATORIO

VerificacOes dos esforcos limites nas barras

Ligacao

Momentos
(kgf.m)

Tensdo de aderéncia

Pino-adesivo
(kgficm?)

Adesivo-concreto
(kgficm?)




Diagramas: VIGA V1 - FUNDO RESERVATORIO

CARREGAMENTO [kgf/m;cm]

375.00 3753.00

i 158 )
P14 P11

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

13.28

- 2 T
P15 218 P11

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

9182

573

[ 158 ]
P15 1288 P11



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

158
P15 P11
-84 34
DESLOCAMENTOS [em;cm]
LEGENDA
—— — Flechs eléstica
----- Flechs imedists {recslculads)
—— Flecha total [recalculads + diferida)
158
P15 P11
T T T o
o es 085
0.75
- Véo 1
Envoltoria Valor Posicio
Flecha elastica -0.62 0
Flecha imediata -0.61 0
Flecha imediata (recalculada) -0.48 0
Flecha diferida -0.23 0
Flecha total -0.71 0
Envoltoéria _ Vaol _
NG | Véo N6 F
Inércia da secdo bruta (m4 E-4) 31.25 31.25 31.25
Inércia fissurada (m4 E-4) 5.96 2.64 3.71
Momento de fissuracéo (kgf.m) 6019 6019 6019
Momento em servico (kgf.m) 0 965 -1449
Comprimento do sub-trecho (cm) 0.00 28.48 129.52
Inércia equivalente (m4 E-4) 31.25

Multiplicador flecha total

2.06




Diagramas: VIGA V2 - FUNDO RESERVATORIO

CARREGAMENTO [kgf/im:cm]

375.00 375.00

! = .
P16 P12

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

15.07

\ e

P16 g P12
-5.20

-7.04

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

‘ N

l— 158




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

i 158
P16 P12

16 -16

DESLOCAMENTOS [cm;cm)]

LEGENDA
~—— - Flechs eléstica
----- Flechs imediats (recalculads)
Flecha total (recalculads < diferida)

158
P16 P12
R s e O
e 382
a
. Véo 1l
Envoltoria Valor Posicdo
Flecha elastica -0.62 0
Flecha imediata -0.60 0
Flecha imediata (recalculada) -0.45 0
Flecha diferida -0.22 0
Flecha total -0.68 0
Envoltéria _ Vaol
N6 | Véo N6 F
Inércia da secdo bruta (m4 E-4) 31.25 31.25 31.25
Inércia fissurada (m4 E-4) 6.49 2.64 331
Momento de fissuracéo (kgf.m) 6019 6019 6019
Momento em servico (kgf.m) 0 994 -1290
Comprimento do sub-trecho (cm) 0.00 27.35 130.65
Inércia equivalente (m4 E-4) 31.25
Multiplicador flecha total 2.06




Diagramas: VIGA V3 - FUNDO RESERVATORIO

CARREGAMENTO [kgf/m:cm]

375.00 375.00

158
P17 P13

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

3.87
1.71

i 158
P17 P13
€89

-8.18

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

5110 bl
3858

158 -
7 —""__ P13

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

158 )
P17 P13

-80 80



DESLOCAMENTOS [cm;cm]

LEGENDA

—— - Flecha eléstica
----- Flecha imediata (recalculada)

Flechs tctal (recslculsds + diferids)

188
P17 P13
58 i
0.83
0.92
- Véo 1
Envoltoria Valor Posicéo
Flecha elstica -0.60 0
Flecha imediata -0.59 0
Flecha imediata (recalculada) -0.59 0
Flecha diferida -0.30 0
Flecha total -0.88 0
Envoltoéria . Vaol _ .
No | Véo No F
Inércia da secdo bruta (m4 E-4) 31.25 31.25 31.25
Inércia fissurada (m4 E-4) 411 2.64 281
Momento de fissuracéo (kgf.m) 6019 6019 6019
Momento em servico (kgf.m) 0 1388 -1129
Comprimento do sub-trecho (cm) 0.00 32.80 125.20
Inércia equivalente (m4 E-4) 31.25
2.01

Multiplicador flecha total




Pavimento TERREO

Relatério das Sapatas

TERREO fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =5.00 cm
Dados Resultados
Esforcos Solo Dimensdes (cm) Armadura
Nome | MB | FB | Carga (gt | Anguio | B[ HO | AsBinf | AsHinf
MH FH | Cargatotal | Padm g ~ atrito
(kgfm) | (th) (tf) Co8s80 | (graus) | HL | AsBsup | AsH
' (kgf/cm2) sBsup | AsH sup
11823 | 072 13.63 1600.00 72.00 | 20.00
sl 115136 | 1.21 1434 | 290 “o5p 30| 7500| 2800| EMOLl | Erol
85402 | 362 20.83 1600.00 72.00 | 20.00
52 -1281.67 | 165 2153 | 290 | "os0 80| 7200| 2800| EMOl | Emol
86483 | 178 27.41 1600.00 72.00 | 20.00
S3 -1883.02 | 2.12 2811 | 290| 050 30| 7500| o2800| EMOLl | Errol
19529 | 3.99 9.62 1600.00 72.00 | 20.00
S4 -219.08 | 0.36 1032 299 050 80| 7200| 2800| EMOl | Emol
211111 | 088 15.42 1600.00 72.00 | 20.00
510 46837 | 1.53 1612 | 299| 050 30| 7200| 2800| EMOl | Emol
229152 | 1.19 13.20 1600.00 7200 | 20.00
S19 44816 | 1.77 1390 | 220| "o50 30| 7500| o2800| EMOLl | Errol
Relatério de célculo das sapatas
TERREO fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =5.00 cm
Esforcos Pressoes)(kgf/cm2 Estabilidade Dlmensg)nament
Carg Psolo Tombamento Desllzoament ATanc | nir g | Dir. H
Ngm MB | FB C:r _ DiIr.B | Dir.H Md Md
MH | FH ag Padm | Sigl Msd Msd Fsd Nt As As
(kgfm) | () | o) Sig2 Mrd Mrd Frd Ns | (cm#/m) | (cm2/m)
(th Sig3 Cond. Cond. | Cond.(15) | Ns>Nt | A's A's
Sig4 (1.5) (1.5) (cm?/m) | (cm?/m)
0.7 101 | 13635 | 1151.36
a1 ﬁgfg 2 |1363 | , 0 | 129 0.00 0.00
e | 12| 143 | & 2.66 | 100000.0 | 100000.0
1 237 0 0
36 214 | 85402 | 128167
o slzgglog 2 |2083| ,., | 308 0.00 0.00
27| 16| 2183 | < 3.53 | 100000.0 | 100000.0
5 259 0 0
17 229 | 86483 | 1883.02
< fggfg 8 |2741| ,o0 | 389 0.00 0.00
o 21| 2811 | < 464 | 100000.0 | 100000.0
2 3.04 0 0
3.9 1.46
19529 | 219.08 3.92
s4 ;i’ggg 093 366322 2.50 ggg 3578.90 | 3303.64 3.52
' . : : 18.33 15.08 0.90
6 175
0.8 055 | 211111 | 46837
s10 21111'1 8 | 1542 | ., | 374 0.00 0.00
segay | 15| 1612 © 461 | 100000.0 | 100000.0
' 3 1.41 0 0
11 024 | 229152 | 44816
s19 2221'5 9 1820 | L., | 335 0.00 0.00
sgs | L7 ] 1890 | < 413 | 100000.0 | 100000.0
: 7 1.02 0 0




Relatério de calculo dos calices das Sapatas

TERREO fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =5.00 cm
Esforcos
Dados Esforcos (tf)
fv (cm)
Nome o hv Lemb Emb ec fhi (cm) | Fat,sup Hod sup,b N*
Lig. Pilar . Hod,sup,h
(cm) (cm) (cm) (cm) fhs Fat,inf - Nd,susp
Hod,inf
(cm)
Resultados
VerificacBes (kgflcm?) Resultados
. . . Asv 2
Nome Ss|lgr:1ne;cltl)r?]t Séllgrpne;ci?r:\: Biela Asvp (cm?) (cm?) Asw (cm?)
gma. gma. h]b hlb| sup | inf




Resultados dos Pilares

TERREO fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =5.00 cm
Dados Resultados
lib Asb Estribo
Secio Nivel vinc Nd méax | MBd topo | MHd topo Ferros Tooo | Esb b
Pilar (an) Altura lih Nd min | MBd base | MHd base As h Bage Esb h
(cm) vinc (tf) (kgf.m) (kgf.m) % armad cota
(cm) total
30.00
P1 X 1305.00 | 80.00 RR 18.27 710 566 Erro D1
1:20 80.00 | 80.00 RR 7.60 167 1627
30.00
30.00
P2 X 1305.00 | 80.00 RR 27.99 2719 645 Efro D1
1:20 30.00 80.00 | 80.00 RR 12.64 1134 1812
P3 3°>'(°0 1305.00 | 80.00 RR| 36.68 766 355 Er10 DI
1:20 30.00 80.00 | 80.00 RR 15.70 1161 2417
30.00
P4 X 1305.00 | 80.00 RR 13.03 4469 260 Erro D1
1:20 80.00 | 80.00 RR 7.13 266 300
30.00
830.00
P5 505(00 1305.00 RR 29.35 368 4385 Efro D1
1:20 830.00 830.00 -4.41 454 526
50.00
RR
50.00 830.00
P6 X 1305.00 RR 41.29 1240 2517 Efro D1
1:20 830.00 830.00 472 153 1544
50.00
RR
50.00 830.00
P7 X 1305.00 RR 24.98 411 13094 Erro D1
1:20 830.00 830.00 4.30 69 1332
50.00
RR
830.00
P8 50>'(00 1305.00 RR 30.70 424 1997 Erro D1
1:20 830.00 830.00 5.29 286 1436
50.00
RR
50.00 830.00
P9 X 1305.00 RR 17.81 6284 10028 Erro D1
1:20 830.00 830.00 -2.07 484 358
50.00
RR
30.00
P10 X 1305.00 | 80.00 RR 20.82 3203 1040 Erro D1
1:20 30.00 80.00 | 80.00 RR 11.99 2800 652
30.00 830.00
P11 X 1305.00 RR 103.57 34 3300 Erro D1
1:20 830.00 830.00 7.23 382 6548
35.00
RR
830.00
P12 30)'(00 1305.00 RR 89.32 8 4493 £ro D1
1:20 830.00 830.00 7.31 50 5435
35.00
RR
830.00
P13 30)'(00 1305.00 RR 79.63 33 2558 Er10 DI
1:20 830.00 830.00 5.78 344 4605
35.00
RR
50.00 830.00
P14 X 1305.00 RR 38.04 1213 3093 Erro D1
1:20 830.00 830.00 -3.95 272 805
50.00
RR
50.00 830.00
P15 X 1305.00 RR 34.37 819 27116 Efro D1
1:20 830.00 830.00 5.91 325 10479
50.00 RR
P16 50.00 1305.00 830.00 27.26 567 30804 Erro D1
1:20 X 830.00 RR 4.60 105 11592




Dados Resultados
lib Asb Estribo
Secio Nivel vinc Nd méx | MBd topo | MHd topo Ferros Tooo | Esbb
Pilar (C‘r?n) Altura lih Nd min | MBd base | MHd base Ash Boce | B
(cm) vinc (th) (kgf.m) (kgf.m) % armad
cota
(cm) total
50.00 830.00
RR
50.00 830.00
P17 X 1305.00 RR 32.17 595 16470 Efro D1
1:20 830.00 830.00 5.37 437 5579
50.00
RR
50.00 830.00
P18 X 1305.00 RR 23.20 5581 2142 Efro D1
1:20 830.00 830.00 -1.87 250 686
50.00
RR
30.00
P19 X 1305.00 | 80.00 RR 17.78 3677 1557 Erro D1
1:20 30.00 80.00 | 80.00 RR 10.25 3022 614

Pavimento TERREO

Céalculo do Pilar P1

- Lance 2

Dados da secéo transversal

Dados do concreto

Secdo retangular
b =30.00 cm
Cobrimento =5.00 cm

h=30.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?3
Fi=2.55

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/T%lg%g ;? Msdtopo = 710 kgf.m
RO Msdbase = 167 kgf.m Ndmax = 18.27 tf
Esbeltez = 9.23 S
Vinculo = RR Ndmin =7.60 tf
H li = 80.00 cm Msdtopo = 566 kgf.m ni =0.08

Esbeltez = 9.23

Msdbase = 1627 kgf.m

Secdo critica do pilar: BASE

L Momentos (kgf.m) Armadura longitudinal 3
Direcéo ~ - Processo de célculo
Torgéo Final
Madtopo = 200
Msdtopo = 142 Madcentro = 265
B Msdcentro = 78 Madbase = 322 29200 | G1+G2+0.98Q+1.2A+1.4V3+0.61D3
Msdbase = 20 M2d =5 Td=46kgf.m | 20200 | Msd(x) = 342 kgf.m
Mcd =0 Msd(y) = 1627 kgf.m
Madtopo = 57 Asl =0.12 4920.0 Mrd(x) = 1435 kgf.m
Msdtopo = 321 Madcentro =29 | ¢m2 12.57 cm? | Mrd(y) = 6822 kgf.m
H Msdcentro = 1105 | Madbase = 57 1.4 % Mrd/Msd=4.19
Msdbase = 1627 M2d =11
Mcd =1




Dimensionamento da armadura transversal

Modelo céalculo
Inclinacdo bielas

Esforcos

Cisalhamento

Torcdo

45

VBd topo = 1.01 tf
VBd base = 1.01 tf
VHd topo = 1.65 tf
VHd base = 1.65 tf

Td =46 kgf.m

Verifica¢do de esforcos limites

Direcdo Cisalhamento Torgéo Cisalhamento + Torg¢éo
Vd=1.01tf Td =46 kgf.m _
B VRd2 = 40.93 tf TRd2 = 2330 kgf.m VA/VRA2 + TA/TRAZ = 0.04
Vd=1.65tf Td = 46 kgf.m
H VRd2 = 40.93 tf TRd2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados L :
minima cisalhamento

d=23.50cm

B Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=1.86 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Ve =12.61tf
d=23.50cm

H Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Vc=13.58tf

~ Armadura de Armadura
Armadura de torgéo P .
retagem final
Dados ArmaQura Topo Base Topo Centro/Base
torcao
he =7.50 cm A90 = 0.18 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?m
Ae = 289.00 cm? ' Zs=0.00 tf Zs=0.00 tf 2 5.0 c/10 2 5.0 ¢c/10




Pavimento TERREO

Calculo do Pilar P2

Dados da secdo transversal

Dados do concreto

Secdo retangular

fck = 350.00 kgf/cm?

b =30.00 cm

h=30.00 cm

Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Fi=255

Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos méaximos
B I\I/'_ncslg%g cRn|$ Msdtopo = 2719 kgf.m
RO Msdbase = 1134 kgf.m Ndmax = 27.99 tf

Esbeltez = 9.23 o
Vinculo = RR Ndmin = 12.64 tf
ey Msdtopo = 645 kgf.m ni=0.12

H li =80.00 cm Msdbase = 1812 kgf.m
Esbeltez = 9.23 B gr.

Secao critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal 3
Direcéo = - Processo de célculo
Torcéo Final
Madtopo = 110
Msdtopo = 2719 Madcentro = 55
B Msdcentro = 1209 | Madbase = 110 29200 1.3G1+1.4G2+1.4Q+1.2A+1.4D3
Msdbase = 1055 | M2d =16 Td=141kgf.m | 22200 | Msd(x) = 2719 kgf.m
Mcd =1 Msd(y) = 660 kgf.m
Madtopo = 602 _ , | 4920.0 Mrd(x) = 7650 kgf.m
Msdtopo = 58 Madcentro = 464 | ASI=038cm? | o' o | Mrd(y) = 1857 kgf.m
H Msdcentro = 197 Madbase = 294 1.4 % Mrd/Msd=2.81
Msdbase = 366 M2d =11
Mcd =0
Dimensionamento da armadura transversal
Modelo célculo Esforcos
Inclinacdo bielas Cisalhamento Torcdo
I VBd topo = 4.80 tf Td = 141 kgf.m
VBd base = 4.80 tf
VHd topo = 2.23 tf
45 VHd base = 2.23 tf
Verificagdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =4.80 tf Td =141 kgf.m _
B VRd2 = 40.93 tf TRA2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.18
Vd =2.23 tf Td =141 kgf.m _
H VRd2 = 40.93 tf TRd2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.12
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=2350cm
B Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=154 Aswmin = 3.85 cm?m Asw =0.00 cm?m
Vc =10.43 tf
d=2350cm
H Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw =0.00 cm?m
Vc =13.58 tf
x Armadura de Armadura
Armadura de torgéo fretagem final
Armadura
Dados torco Topo Base Topo Centro/Base
he =7.50 cm A90 = 0.56 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cmzm
Ae = 289.00 cm? e Zs=0.00 tf Zs=0.00 tf 95.0c/10 2 5.0 ¢/10




Calculo do Pilar P3

Pavimento TERREO - Lance 2

Dados da secdo transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncslg%g cRrr? Msdtopo = 766 kgf.m
s Msdbase = 1161 kgf.m Ndmax = 36.68 tf

Esbeltez = 9.23 S
Vinculo = RR Ndmin = 15.70 tf
vy Msdtopo = 355 kgf.m ni =0.16

H li =80.00 cm Msdbase = 2417 kgf.m
Esbeltez = 9.23 - gt

Secdo critica do pilar: BASE

L Momentos (kgf.m) Armadura longitudinal 3
Direcéo ~ - Processo de célculo
Torcéo Final
Madtopo = 87
Msdtopo = 609 Madcentro = 259
B Msdcentro = 263 Madbase = 87 29200 1.3G1+1.4G2+1.4V4+0.61D4
Msdbase = 657 M2d =8 Td = 116 kgf.m 29200 Msd(x) = 657 kgf.m
Mcd =0 Msd(y) = 2504 kgf.m
Madtopo =191 420.0 Mrd(x) = 1902 kgf.m
Msdtopo = 331 Madcentro = 43 Asl=031em? |52 | Mrd(y) = 7250 kgf.m
H Msdcentro = 1583 | Madbase = 87 1.4 % Mrd/Msd=2.90
Msdbase = 2417 M2d = 16
Mcd =1
Dimensionamento da armadura transversal
Modelo célculo Esforcos
Inclinacéo bielas Cisalhamento Torcdo
I VBd topo = 2.39 tf Td =116 kgf.m
VBd base = 2.39 tf
VHd topo = 2.92 tf
45 VHd base = 2.92 tf
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =2.39 tf Td =116 kgf.m _
B VRd2 = 40.93 tf TRA2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.11
Vd =2.92 tf Td =116 kgf.m _
H VRd2 = 40.93 tf TRd2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.12
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados L .
minima cisalhamento
d=23.50cm
B Vc0 =6.79 tf Vmin = 3.54 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?m Asw =0.00 cm#m
Vc =13.58 tf
d=23.50cm
H Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?m Asw =0.00 cm#m
Vc =13.58 tf
~ Armadura de Armadura
Armadura de torcéo P .
retagem final
Dados Armatiura Topo Base Topo Centro/Base
torgéo
he =7.50 cm A90 = 0.46 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?m
Ae =289.00 cm? ' Zs=0.00tf Zs=0.00 tf 25.0c/10 2 5.0 c/10




Calculo do Pilar P4

Pavimento TERREO - Lance 2

Dados da secdo transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos méaximos
B I\(T%li)l%g CRmR Msdtopo = 4469 kgf.m
Lo Msdbase = 266 kgf.m Ndmax = 13.03 tf

Esbeltez = 9.23 o
Vinculo = RR Ndmin =7.13 tf
- N Msdtopo = 260 kgf.m ni =0.06

H li =80.00 cm Msdbase = 300 kgf.m
Esbeltez = 9.23 - gt

Secao critica do pilar: TOPO

o Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torgéo Final
_ Madtopo = 50
ngtcc;%?r; :’469 Madcentro = 25
B 2786 Madbase = 50 35160 | *2)
Msdbase = 261 | M2d =13 Td=139 35160 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V2+0.61D2
Mcd =2 kgf.m Msd(x) = 4519 kgf.m
Madtopo = 50 Msd(y) = 254 kgf.m
Msdtopo = 254 Madcentro = Asl =0.37 ?g.losé%mz Mrd(x) = 8188 kgf.m
H Msdcentro = 184 | ++0 cme 1.8 % Mrd(y) = 460 kgf.m
Msdbase = 81 Madbase = 219 07 Mrd/Msd=1.81
M2d =5
Mcd =0

Dimensionamento da armadura transversal

Modelo célculo

Esforgos

Inclinacio bielas

Cisalhamento

Torcéo

45

VBd topo = 5.37 tf
VBd base =5.37 tf
VHd topo = 0.49 tf
VHd base = 0.49 tf

Td =139 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcéo Cisalhamento + Torg¢éo
Vd =5.37 tf Td =139 kgf.m _
B VRd2 = 41.27 tf TRd2 = 2441 kgf.m VA/VRa2 + Td/TRd2 = 0.19
Vd =0.49 tf Td =139 kgf.m _
H VRd2 =41.27 tf TRd2 = 2441 kgf.m Vd/VRa2 + Td/TRd2 = 0.07
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados L .
minima cisalhamento

d=23.70cm

B Vc0 = 6.85 tf Vmin = 3.57 tf Vsw =0.00 tf
k=1.15 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Vc=7.85tf
d=23.70cm

H Vc0 =6.85 tf Vmin = 3.57 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Ve =13.69 tf

~ Armadura de Armadura
Armadura de torcéo P .
retagem final
Dados ArmaQura Topo Base Topo Centro/Base
torc¢éo
he =7.50 cm A90 = 053 cm2 Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?m
Ae = 302.76 cm? ' Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢c/10 25.0¢/10




Pavimento TERREO

Calculo do Pilar P5

- Lance 2

Dados da secdo transversal

Dados do concreto

Secdo retangular

b =50.00 cm

h=50.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

Cobrimento =5.00 cm

Peso especifico
Fi=2.44

=2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
5 I\I/'_”‘;g'g EORC'; Msdtopo = 368 kgf.m
Lo Msdbase = 454 kgf.m Ndmax = 29.35 tf
Esbeltez = 57.44 i =
Vinculo =RR Ndmin = -4.41 tf
. - Msdtopo = 4385 kgf.m ni =0.05
H li =830.00 cm Msdbase = 526 kgf.m
Esbeltez = 57.44 ~oco kgt
Secdo critica do pilar: CENTRO
L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torcéo Final
Madtopo = 555
Msdtopo =285 | Madcentro =
B Msdcentro = 422 *2)
= 69200
o Madbase =62 | Td = 692 65200 | 1-3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
Msdbase = 450 M2d = 2016 kaf @ 20. a
_ gr.m Msd(x) = 2205 kgf.m
Mcd = 60 -
Madtopo = 555 20220.0 msg »= fgfi kEf'fm
Msdtopo = 4385 | Madcentro = Asl =0.86 6283 cm2 | oo (x) - S kgf.m
- cm? Mrd(y) = 46479 kgf.m
H Msdcentro = 422 250, Mrd/Msd=8.68
2840 Madbase = 62 '
Msdbase = 523 M2d = 2016
Mcd = 74

Dimensionamento da armadura transversal

Modelo calculo
Inclinacdo bielas

Esforcos

Cisalhamento

Torgdo

45

VBd topo = 6.85 tf
VBd base = 6.85 tf
VHd topo = 14.82 tf
VHd base = 14.82 tf

Td =692 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =6.85 tf Td =692 kgf.m
B VRA2 = 126,26 tf TRE2 = 18395 kgf.m Vd/VRd2 + Td/TRd2 = 0.09
Vd =14.82 tf Td =692 kgf.m
H VRd2 =126.26 tf TRd2 = 183996 kgf.m VA/VRA2 + Td/TRd2 = 0.15
Armadura de cisalhamento
Direc¢éo Armadura Armadura
Dados e :
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =0.00 cm?/m
Ve =20.95 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =10.93 tf Vsw = 0.00 tf
k=1.00 Aswmin = 6.42 cm2/m Asw = 0.00 cm¥m
Ve =20.95 tf




. Armadura de Armadura
Armadura de torgéo ]
fretagem final
Dados Armaqura Topo Base Topo Centro/Base
torgdo
he =12.50 cm A90 = 0.58 cm? é; i ((J)grg g Zr=0.00tf | Asw=6.42cm?m | Asw=6.42 cmzm
Ae =1369.00 cm? e e Zs =0.00 tf 26.3¢/9 26.3¢/9
Asw =0.41 cm?

Diagrama Ndmin., Momento, Curvatura - Dire¢do B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento TERREO

- Lance 2

Calculo do Pilar P6

Dados da secdo transversal

Dados do concreto

Secdo retangular

b =50.00 cm

h=50.00 cm

Cobrimento =5.00 cm

Fi=2.44

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
B I\(T%ng EORC? Msdtopo = 1240 kgf.m
Lo Msdbase = 153 kgf.m Ndmax = 41.29 tf

Esbeltez = 57.44 i =
Vinculo =RR Ndmin =4.72 tf
. - Msdtopo = 2517 kgf.m ni =0.07

H li =830.00 cm Msdbase = 1544 kgf.m
Esbeltez = 57.44 - ot

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo Torcio Final Processo de calculo
Madtopo =
_ 1189
Msdtopo = }240 Madcentro =
Msdcentro =
B 594
1345 Madbase = 376 60200 |2
Msdbase =152 | \'o 1“0 Td =880 65200 | 1-3G1+1.4G2+1.4Q+1.2A+0.84V2+0.61D2
- kgf.m ' =
_ g Msd(x) = 1345 kgf.m
Mcd = 39 -
Madtono = Msd(y) = 7107 kgf.m
11a89 opo= Asl = 1.09 20020.0 , | Mrd(x) = 9785 kgf.m
Msdtopo=1915 | =8 | cme 6283 ¢M* | Mrd(y) = 51698 kgf.m
Msdcentro = - 25% Mrd/Msd=7.27
H 594
3585 Madbase = 376
Msdbase = 1541 M2d = 2843
Mcd = 85

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 7.08 tf
VBd base = 7.08 tf
VHd topo = 4.96 tf
VHd base = 4.96 tf

Td =880 kgf.m

Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torcdo
Vd =7.08 tf Td =880 kgf.m _
B VRA2 = 126,26 tf TRA2 = 18396 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
Vd =4.96 tf Td =880 kgf.m _
H VRd2 = 126.26 tf TRd2 = 18396 kgf.m Vd/VRa2 + Td/TRd2 = 0.09
Armadura de cisalhamento
Direcdo Dados Armadura Armadura
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =0.00 tf Vsw =0.00 tf
k=2.00 Aswmin = 0.00 cm?/m Asw =0.00 cm2z/m
Vc =41.89 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =0.00 tf Vsw =0.00 tf
k=1.68 Aswmin = 0.00 cm2/m Asw =0.00 cm2/m
V¢ =35.09 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =12.50 cm A90 = 0.74 cm? é;i%gﬁ; Zr=0.00tf | Asw=1.48cm?m | Asw=1.48 cm?m
Ae = 1369.00 cm? e o Zs =0.00 tf 2 5.0 ¢/20 2 5.0¢/20
Asw =1.31 cm?
Diagrama Ndm in., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento TERREO - Lance 2

Calculo do Pilar P7

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=50.00cm h=50.00cm
Cobrimento =5.00 cm

Fi=2.44

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcao Célculo da esbeltez Esforgos méximos
B |\,/I—n%u3|8 (?ORcqun Msdtopo = 411 kgf.m
Lo Msdbase = 69 kgf.m Ndmax = 24.98 tf

Esbeltez = 57.44 i
Vinculo = RR Ndmin = 4.30 tf
. N Msdtopo = 13094 kgf.m ni =0.04

H li =830.00 cm Msdbase = 1332 kgf.m
Esbeltez = 57.44 - gt

Secdo critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Diregédo Torcio Final Processo de calculo
Madtopo = 633
Msdtopo = 294 ?I\’/;aldcentro =
B Msdcentro = 373 (*2)
= 6220.0
Msdbase =66 | Madease =386 | rq =45 65200 | L3GL+LAG2+1.4Q+1.2A+0.84V4+0.61D4
M2d = 1710 kaf 9 20. -
_ gr.m Msd(x) = 294 kgf.m
Mcd =10 -
Madtopo = 633 205200 Msd(y) = 13727 kgf.m
Msdtopo = Madcentro = Asl =0.06 - Mrd(x) = 1147 kgf.m
13094 258 = | eme 62.83 ¢m* | Mrd(y) = 53546 kgf.m
H Msdcentro = _ 25% Mrd/Msd=3.90
Madbase = 386
8387 _
Msdbase = 1326 M2d = 1724
Mcd =118

Dimensionamento da armadura transversal

Modelo calculo
Inclinacao bielas

Esforcos

Cisalhamento

Torcéo

VBd topo = 1.08 tf
VBd base = 1.08 tf
VHd topo = 37.55 tf

Td =45 kgf.m

45 VHd base = 37.55 tf
Verificacdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =1.08 tf Td =45 kgf.m _
B VRA2 = 126,26 tf TRA2 = 18396 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
Vd =37.55tf Td =45 kgf.m _
H VRd2 =126.26 tf TRd2 = 18396 kgf.m Vd/VRa2 + Td/TRd2 = 0.30
Armadura de cisalhamento
Direc¢éo Armadura Armadura
Dados e :
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=2.00 Aswmin = 6.42 cm?/m Asw =0.00 cm?/m
Ve =41.89 tf
d=43.50cm
H Vc0 = 20.95 tf Vmin =10.93 tf Vsw =14.30 tf
k=111 Aswmin = 6.42 cm?/m Asw = 8.40 cm¥m
Ve =23.25tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =12.50 cm A90 = 0.04 cm? é; i %ég ?; Zr=0.00tf | Asw=8.47cm?m | Asw=28.47 cm¥m
Ae = 1369.00 cm? e o Zs =0.00 tf 86.3c/7 86.3c/7
Asw =0.61 cm?

Diagrama Ndmin., Momento, Curvatura - Direcéo B
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Calculo do Pilar P8

Pavimento TERREO - Lance 2

Dados da se¢do transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m3
Fi=244

Secdo retangular
b=50.00cm h=50.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
B I\(T%ng EORC? Msdtopo = 424 kgf.m
Lo Msdbase = 286 kgf.m Ndmax = 30.70 tf

Esbeltez = 57.44 i =
Vinculo =RR Ndmin =5.29 tf
. - Msdtopo = 1997 kgf.m ni =0.05

H li =830.00 cm Msdbase = 1436 kgf.m
Esbeltez = 57.44 - gt

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torcéo Final
Madtopo = 883
Msdtopo =380 | Madcentro =
B Msdcentro = 442 *2)
]'\./?00 _ Madbase =396 | 7¢ = 652 00 §°'° 1.3G1+1.4G2+1.4Q+1.2A+0.84V1+0.61D1
sdbase =284 | M2d =2112 kgf.m 69200 Msd(x) = 1200 kgf.m
Mcd = 25 - gv
Madtono = 883 Msd(y) = 5712 kgf.m
_ Po =5 Asl = 0.81 208200 | Mg (x) = 10557 kgf.m
Msdtopo = 1388 | Madcentro = ) 62.83 cm? Mrd(y) = 50248 kgf.m
H Msdcentro = 442 cm 2504 Mrd/iMsd=8.80
3104 Madbase = 396 '
Msdbase = 1434 | M2d = 2112
Mcd =55
Dimensionamento da armadura transversal
Modelo calculo Esforcos
Inclinacéo bielas Cisalhamento Torcdo
| VBd topo = 5.69 tf Td =652 kgf.m
VBd base = 5.69 tf
VHd topo = 4.32 tf
45 VHd base = 4.32 tf
Verificacdo de esforcos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =5.69 tf Td =652 kgf.m _
B VRA2 = 126,26 tf TRA2 = 18396 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vd =4.32 tf Td =652 kgf.m _
H VRd2 = 126.26 tf TRd2 = 18396 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
Armadura de cisalhamento
Direc¢éo Armadura Armadura
Dados L :
minima cisalhamento
d=43.50cm
B Vc0 = 20.95 tf Vmin = 0.00 tf Vsw =0.00 tf
k=2.00 Aswmin = 0.00 cm#m Asw = 0.00 cm#m
Vc=41.89tf
d=43.50cm
H Vc0 =20.95 tf Vmin =0.00 tf Vsw =0.00 tf
k=161 Aswmin =0.00 cm#m Asw =0.00 cm¥m
Vc =33.82 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
B Zr=211tf _ _ _
he =12.50 cm A90 = 0.55 cm? 75 = 0.58 tf Zr=0.00tf | Asw=1.10cm?m | Asw=1.10cm?%m
Ae = 1369.00 cm? e o Zs =0.00 tf 2 5.0 ¢/20 2 5.0¢/20
Asw = 0.56 cm?
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Calculo do Pilar P9

Pavimento TERREO - Lance 2

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=50.00cm h=50.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m3
Fi=244

Dimensionamento da armadura longitudinal

Direcao Célculo da esbeltez Esforgos méximos
B |\,/I—n%u3|8 (?ORcqun Msdtopo = 6284 kgf.m
Lo Msdbase = 484 kgf.m Ndmax = 17.81 tf

Esbeltez = 57.44 S
Vinculo = RR Ndmin =-2.07 tf
. N Msdtopo = 10028 kgf.m ni =0.03

H li =830.00 cm Msdbase = 358 kgf.m
Esbeltez = 57.44 = oo kgt

Secéo critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo Torcio Final Processo de calculo
Madtopo = 2
Msdtopo = 6225 | Madcentro =
B Msdcentro = 254 *2)
= 69200
921 Madbase =25 | 1q=423 | 20700 | 1.3G1+1.462+14Q+1.2A+0.84v4+0,61D4
Msdbase = 480 M2d =1215 kaf @ 20. a
_ gr.m Msd(x) = 6227 kgf.m
Mcd =59 _
Madtopo = 2 20200 Msd(y) = 10028 kgf.m
Msdtopo = Madcentro = Asl =053 - Mrd(x) = 25972 kgf.m
10028 254 T e 62.83 cm* | Mrd(y) = 41828 kgf.m
H Msdcentro = _ 25% Mrd/Msd=4.17
Madbase = 25
6159 _
Msdbase = 355 M2d = 1231
Mcd =90

Dimensionamento da armadura transversal

Modelo célculo

Esforcos

Inclinacdo bielas

Cisalhamento Torgdo

45

VBd topo = 15.14 tf
VBd base = 15.14 tf
VHd topo = 30.58 tf
VHd base = 30.58 tf

Td =423 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =15.14 tf Td =423 kgf.m
B VRA2 = 126,26 tf TRE2 = 1839 kgf.m Vd/VRd2 + Td/TRd2 = 0.14
Vd =30.58 tf Td =423 kgf.m
H VRd2 =126.26 tf TRd2 = 183996 kgf.m VA/VRA2 + Td/TRd2 = 0.27
Armadura de cisalhamento
Direc¢éo Armadura Armadura
Dados e :
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =0.00 cm?/m
Ve =20.95 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =10.93 tf Vsw = 9.64 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =5.66 cm¥m
Ve =20.95 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
_ Zr=0.00 tf _ _ -
he —_12.50 cm A90 = 0.36 cm? 75 = 0.41 tf Zr = 0.00tf | Asw=6.42cm?m | Asw=6.42cm%m
Ae =1369.00 cm? _ Zs =0.00 tf 26.3¢c/9 26.3¢/9
Asw = 0.40 cm?
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Pavimento TERREO

Calculo do Pilar P10

- Lance 2

Dados da secdo transversal

Dados do concreto

b =30.00 cm

Secdo retangular

h=30.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Cobrimento =5.00 cm

Fi=255

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos méaximos
B ,\,/'_”Cglg%g fnfz Msdtopo = 3203 kgf.m
RO Msdbase = 2800 kgf.m Ndmax = 20.82 tf

Esbeltez = 9.23 o
Vinculo = RR Ndmin = 11.99 tf
ey Msdtopo = 1040 kgf.m ni =0.09

H li =80.00 cm Msdbase = 652 kgf.m
Esbeltez = 9.23 B gl

Secao critica do pilar: TOPO

Momentos (kgf.m)

Armadura longitudinal

Direc¢éo Torcio Final Processo de célculo
Msdtopo = 3203 Madtopo = ?2
Msdcentro = Madcentro = 41 *2)
- = 2216.0
B | 2849 Madbase =82 | Ta= o4 55160 | 13G1+1.4G2+14Q+1.2A+0.84V1+0,61D1
Msdbase =2317 | 1o\~ o kgf.m Msd(x) = 3285 kgf.m
L
Msdtopo =938 | Madcentro = 41 ASL‘ 0.25 8.04cm? | \rrd(y) — 1626 kgf.m
H Msdcentro = 463 | Madbase = 243 | M 0.9 % Mrd/l}\//Isdzl 73 ot
Msdbase = 251 M2d = 8 '
Mcd =1

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

45

VBd topo = 1.20 tf
VBd base = 1.20 tf
VHd topo = 2.11 tf
VHd base = 2.11 tf

Td =94 kgf.m

Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vvd=1.20tf Td =94 kgf.m _
B VRA2 = 41.27 tf TRd2 = 2441 kgf.m VA/VR2 + Td/TRd2 =0.07
vd=211tf Td =94 kgf.m _
H VRd2 = 41.27 tf TRd2 = 2441 kgf.m Vd/VRa2 + Td/TRd2 = 0.09
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados L :
minima cisalhamento
d=23.70cm
B Vc0 =6.85 tf Vmin =3.57 tf Vsw =0.00 tf
k=1.36 Aswmin = 3.85 cm#m Asw = 0.00 cm¥m
Vc =9.28 tf
d=23.70cm
H Vc0 =6.85 tf Vmin = 3.57 tf Vsw =0.00 tf
k=1.88 Aswmin = 3.85 cm#m Asw = 0.00 cm¥m
Vc=12.88tf

~ Armadura de Armadura
Armadura de torcéo -
fretagem final
Dados Armatiura Topo Base Topo Centro/Base
torgéo
he =7.50 cm A90 = 0.36 cm? Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?zm Asw = 3.85 cm?/m
Ae =302.76 cm? e Zs=0.00tf Zs=0.00 tf 25.0c/10 2 5.0 c/10




Pavimento TERREO - Lance 2

Calculo do Pilar P11

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Fi=254

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos méaximos
B ?{f%%'g goFilr?n Msdtopo = 34 kgf.m
T Msdbase = 382 kgf.m Ndmax = 103.57 tf

Esbeltez = 95.73 S
Vinculo = RR Ndmin =7.23 tf
. N Msdtopo = 3300 kgf.m ni =0.39

H li =830.00 cm Msdbase = 6548 kgf.m
Esbeltez = 82.05 B gt

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal 3
Direcéo ~ - Processo de célculo
Torgao Final
Madtopo = 1483
Msdtopo = 32 Madcentro = 2077
B Msdcentro = 408 | Madbase = 1419 29200 1.3G1+1.4G2+1.4Q+1.2A+1.4D2
Msdbase = 358 M2d = 11885 Td =56 kgf.m 59200 Msd(x) = 408 kgf.m
Mcd = 363 Msd(y) = 15551 kgf.m
Madtopo = 1483 10220.0 Mrd(x) = 430 kgf.m
Msdtopo = 3251 | Madcentro = 1491 | AsI=0.13¢em? | 507002 | Mrd(y) = 16398 kgf.m
H Msdcentro = 3236 | Madbase = 1419 3.0% Mrd/Msd=1.05
Msdbase = 6541 M2d = 10187
Mcd = 636

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcdo

45

VBd topo = 0.20 tf
VBd base = 0.20 tf
VHd topo = 25.34 tf
VHd bhase = 25.34 tf

Td =56 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcéo Cisalhamento + Torg¢éo
Vd =0.20 tf Td =56 kgf.m _
B VRd2 =47.75 tf TRd2 = 3247 kgf.m VA/VRa2 + Td/TRd2 = 0.02
Vd = 25.34 tf Td =56 kgf.m _
H VRd2 = 49.63 tf TRd2 = 3247 kgf.m VU/VRd2 + Td/TR2 = 0.53
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados . .
minima cisalhamento

d=23.50cm

B V0 =7.92 tf Vmin = 3.54 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Ve =15.84 tf
d=28.50cm

H Vc0 =8.23 tf Vmin =4.30 tf Vsw=11.03 tf
k=174 Aswmin = 3.85 cm#m Asw = 9.89 cm2/m
Ve =14.30tf

Armadura de torcio Armadura de Armadura
fretagem final
Dados Armaqura Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 017 cmz Zr =0.00 tf Zr=0.00 tf Asw =10.24 cm?/m Asw =10.24 cm?m
Ae = 374.00 cm? e Zs=0.00 tf Zs =0.00 tf 28.0¢/9 28.0c/9
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Calculo do Pilar P12

Pavimento TERREO - Lance 2

Dados da secdo transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.54

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Diregéo Célculo da esbeltez Esforgos méximos
B IYTCS%I(C)) SOR(; Msdtopo = 8 kgf.m
O Msdbase = 50 kgf.m Ndmax = 89.32 tf

Esbeltez = 95.73 S
Vinculo = RR Ndmin = 7.31 tf
- - Msdtopo = 4493 kgf.m ni = 0.34

H li =830.00 cm Msdbase = 5435 kgf.m
Esbeltez = 82.05 - gt

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal 3
Direcdo ~ - Processo de célculo
Torcéo Final
Madtopo = 1494
Msdtopo = 3 Madcentro =
B Msdcentro = 26 2118
Msdbase = 38 Madbase = 1313 | 14 =10 29125 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
M2d =10256 | yofm 78125 | Msd(x) = 12600 kgf.m
Mcd =200 Msd(y) = 2593 kgf.m
Madtopo = 1494 149125 Mrd(x) = 12508 kgf.m
Msdtopo = 4392 | Madcentro = ASIZ: 0.02 1 17 18 cme | Mrd(y) = 2574 kgf.m
H Msdcentro = 1287 cm 1.6 % Mrd/Msd=0.99
2593 Madbase = 1313
Msdbase =5417 | M2d = 8791
Mcd = 420

Dimensionamento da armadura transversal

Modelo céalculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 0.11 tf
VBd base = 0.11 tf
VHd topo = 21.61 tf
VHd base = 21.61 tf

Td =10 kgf.m

Verificagdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd=0.11tf Td =10 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
Vd =21.61 tf Td =10 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.43
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados L :
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw =0.00 cmzm
Vc =16.09 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =4.35 tf Vsw=17.23 tf
k=172 Aswmin = 3.85 cm?/m Asw = 6.40 cm2/m
Ve =14.38 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcéo Topo Base Topo Centro/Base
he =8.08 cm A90 = 0.03 cm? Zr=0.00tf Zr =0.00 tf Asw = 6.46 cm?z/m Asw = 6.46 cm2/m
Ae = 403.81 cm? o Zs=0.00 tf Zs=0.00 tf 96.3c¢c/9 2 6.3¢/9
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Pavimento TERREO - Lance 2

Calculo do Pilar P13

Dados da se¢do transversal Dados do concreto

Secdo retangular

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

b=30.00cm h=35.00cm P
Cobrimento = 5.00 cm P_es_o especifico = 2500.00 kgf/m?
Fi=254
Dimensionamento da armadura longitudinal
Direcdo Calculo da esbeltez Esforgos méaximos
B I\I/':%lgg SORZ:E] Msdtopo = 33 kgf.m
T Msdbase = 344 kgf.m Ndmax = 79.63 tf
Esbeltez = 95.73 S
Vinculo = RR Ndmin =5.78 tf
- N Msdtopo = 2558 kgf.m ni =0.30
H li =830.00 cm Msdbase = 4605 kgf.m
Esbeltez = 82.05 - gt

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal 3
Direcéo ~ - Processo de célculo
Torgao Final
Madtopo = 1159
Msdtopo =23 Madcentro = 1646
B Msdcentro =265 | Madbase = 1189 29125 1.3G1+1.4G2+1.4Q+1.2A+1.4D1
Msdbase = 344 M2d =9140 Td =33 kgf.m 69125 Msd(x) = 11299 kgf.m
Mcd = 248 Msd(y) = 2359 kgf.m
Madtopo = 1159 129125 Mrd(x) = 11552 kgf.m
Msdtopo = 2514 | Madcentro = 1147 | ASI=0.07em? | 723" 2 | Mrd(y) = 2412 kgf.m
H Msdcentro = 2359 | Madbase = 1189 1.4 % Mrd/Msd=1.02
Msdbase = 4599 M2d = 7834
Mcd = 436

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento Torcdo

45

VBd topo = 0.35 tf Td =33 kgf.m
VBd base = 0.35 tf

VHd topo = 17.49 tf
VHd base = 17.49 tf

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcéo Cisalhamento + Torg¢éo
Vd=0.35tf Td =33 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.02
Vd=17.49 tf Td =33 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.36
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados . .
minima cisalhamento

d=23.88cm

B Vc0 = 8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Ve =16.09 tf
d=28.88cm

H Vc0 =8.34 tf Vmin =4.35tf Vsw=1.86 tf
k=1.87 Aswmin = 3.85 cm#m Asw = 1.64 cm2/m
Vc =15.63 tf

~ Armadura de Armadura
Armadura de torcéo P .
retagem final
Dados ArmaQura Topo Base Topo Centro/Base
torcao
he =8.08 cm A90 = 0.09 cm2 Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?m
Ae = 403.81 cm? ' Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢c/10 25.0¢/10
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Diagrama Ndmax., Momento, Curvatura - Direcdo B

Md [kgf.
15000.00

m)

12500.00

10000.00

THROD OO0

500000

250000

a.00
0.00

400 200

12.00 18.00

2000

24100

2800

32.00

1ir (1/1000) {1/m)

Diagrama Ndmax., Momento, Curvatura - Dire¢cdo H

M {kgf.m)
15000.00
———
_,—o—'-""'_'_'_'-
12500.00 / e
10000.00 v
z-f
750000 Call
500000 ~
/r
2E0000 |-
r.l
000
0.00 400 .00 1200  18.00 2000 2400

25.00

1 {1/1000) {1/m)




Calculo do Pilar P14

Pavimento TERREO - Lance 2

Dados da se¢do transversal Dados do concreto

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Secdo retangular
b=50.00cm h=50.00cm
Cobrimento =5.00 cm

Fi=2.44

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
B I\I/T%ng EORC? Msdtopo = 1213 kgf.m
Lo Msdbase = 272 kgf.m Ndmax = 38.04 tf

Esbeltez = 57.44 i =
Vinculo =RR Ndmin =-3.95 tf
. - Msdtopo = 3093 kgf.m ni =0.06

H li =830.00 cm Msdbase = 805 kgf.m
Esbeltez = 57.44 — et

Secdo critica do pilar: CENTRO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torgéo Final
Madtopo =
_ 1096
Msdtopo = }089 Madcentro =
Msdcentro =
B 548

2259 Madbase = 78 60200 | (2)

Msdbase = 272 - Td=2571 65200 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
M2d = 2620 Kkaf g 20. -

_ gr.m Msd(x) = 2259 kgf.m

Mcd = 86
Madtono = Msd(y) = 6499 kgf.m
10%60p0 - Asl =3.20 20020.0 , | Mrd(x) = 16188 kgf.m

Msdtopo=3021 |y o o | cm2 6283 ¢M* | Mird(y) = 46567 kgf.m

Msdcentro = - 25% Mrd/Msd=7.17

H 548

3215 Madbase = 78

Msdbase = 805 M2d = 2620
Mcd = 115

Dimensionamento da armadura transversal

Modelo célculo Esforcos

Inclinacéo bielas Cisalhamento Torcéo

I VBd topo = 7.84 tf
VBd base = 7.84 tf
VHd topo = 6.73 tf

Td = 2571 kgf.m

45 VHd

base = 6.73 tf

Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torcdo
Vd =7.84tf Td = 2571 kgf.m
B VRA2 = 126,26 tf TRE - 18396 kgf.m Vd/VRd2 + Td/TRd2 = 0.20
Vd =6.73 tf Td =2571 kgf.m _
H VRd2 = 126.26 tf TRd2 = 18396 kgf.m Vd/VRa2 + Td/TRd2 = 0.19
Armadura de cisalhamento
Direcdo Dados Armadura Armadura
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =0.00 cm2z/m
Ve =20.95 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =0.00 cm2/m
Ve =20.95 tf




Armadura de torcéo

Armadura de

fretagem Armadura
Armadura final
Dados torcio Topo Base
Zr =0.00 tf
he =12.50 cm _ ) _ Zr=0.00 tf Asw = 6.42 cm?/m
Ae = 1369.00 cm? A90=2.16 cm Zs =101t Zs=0.00 tf 56.3c/9
Asw = 3.27 cm?

Diagrama Ndmin., Momento, Curvatura - Diregcéo B

Md {kgf.m}
£2500.00
------------------ [mo=c=—Tf =T ocfromar -
g_,.ﬂ-"_'__'__i-' --=-"
45000.00 = ==
37500.00

20000.00 f
;/
22500.00 £

15000.00 /
T500.00
0.00
0.00 400

200 1200  18.00

2000 2400 2800 32200

1ir {1/1000) {1/m)

Md (kgf.m)
52500.00

Diagrama Ndmin., Momento, Curvatura - Direg&o H

45000.00

A s i e

37500.00

15000.00

30000.00 ;
;/
2IE00.00 £

oo

0.00

0.00 400

200 12.00 18.00

2000 2400 2800

32.00

1ir (1/1000) {1/m)




Diagrama Ndmax., Momento, Curvatura - Dire¢éo B
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Calculo do Pilar P17

Pavimento TERREO - Lance 2

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=50.00cm h=50.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=244

Dimensionamento da armadura longitudinal

Direcao Célculo da esbeltez Esforgos méximos
5 I\I/'_”%”S'g gORC?n Msdtopo = 595 kgf.m
Lo Msdbase = 437 kgf.m Ndmax = 32.17 tf

Esbeltez = 57.44 i
Vinculo = RR Ndmin =5.37 tf
. N Msdtopo = 16470 kgf.m ni = 0.05

H li =830.00 cm Msdbase = 5579 kgf.m
Esbeltez = 57.44 - gt

Secdo critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torcéo Final
Madtopo = 678
Msdtopo = 433 ?I\’/elsaldcentro -
B Msdcentro = 714 (*2)
= 62 20.0
Msdbase = 407 | Madbase = 474 | rq—418p | 2050 | 13G1+1.4G2+0.98Q+1 2A+1.4V4+0.61D4
M2d = 1728 kaf 2 20. -
_ gr.m Msd(x) = 433 kgf.m
Mcd =14 _
Madtopo = 678 205200 Msd(y) = 17149 kgf.m
Msdtopo = Madcentro = Asl =5.20 229. , | Mrd(x) = 1257 kgf.m
16470 261 = ome 62.83 ¢m* | Mrd(y) = 49809 kgf.m
H Msdcentro = _ 25% Mrd/Msd=2.90
Madbase = 474
11827 _
Msdbase = 4863 M2d = 1828
- Mcd = 164

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torgdo

45

VBd topo = 2.25 tf
VBd base = 2.25 tf
VHd topo = 47.56 tf
VHd base = 47.56 tf

Td =4182 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd=225tf Td =4182 kgf.m
B VRA2 = 126,26 tf TRE2 = 1839 kgf.m Vd/VRd2 + Td/TRd2 = 0.25
Vd =47.56 tf Td = 4182 kgf.m
H VRd2 =126.26 tf TRd2 = 18336 kgf.m VA/VRa2 + Td/TRd2 = 0.60
Armadura de cisalhamento
Direcéo Armadura Armadura
Dados L :
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=2.00 Aswmin = 6.42 cm?/m Asw =0.00 cmz/m
Ve =41.89 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =10.93 tf Vsw = 24.92 tf
k=1.08 Aswmin = 6.42 cm?/m Asw = 14.64 cm?/m
Ve =22.64tf




Armadura de torcio Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
_ Zr=2.83tf _ _ -
he =12.50 cm A90 = 3.51 cm? 75 = 0.78 tf Zr=0.00tf | Asw=21.66cm?m | Asw =21.66 cm%m
Ae =1369.00 cm? ' Asw =176 cmz | £5=0.00 tf | 210.0c/7 210.0 c/7

1ir (171000} {1/m)
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento TERREO

Calculo do Pilar P18

- Lance 2

Dados da secdo transversal

Dados do concreto

Secdo retangular

b=50.00cm h=50.00cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

Cobrimento =5.00 cm

Peso especifico
Fi=2.44

=2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
5 I\I"_”‘;g'g go'_"c'; Msdtopo = 5581 kgf.m
Lo Msdbase = 250 kgf.m Ndmax = 23.20 tf
Esbeltez = 57.44 i =
Vinculo = RR Ndmin = -1.87 tf
L Msdtopo = 2142 kgf.m ni =0.04
H li =830.00 cm Msdbase = 686 kgf.m
Esbeltez = 57.44 = oob kgt
Secdo critica do pilar: TOPO
L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de calculo
Torgéo Final
Madtopo = 668
Msdtopo = 5524 | Madcentro =
B Msdcentro = 334 *2)
= 6920.0
S e Madbase =9 | Td=2417 65200 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
Msdbase =238 | M2d = 1598 kaf g 20. a
_ gr.m Msd(x) = 6192 kgf.m
Mcd = 69 -
0| M= 15 katm
= : ra(x) = .m
Msdtopo = 1950 | Madcentro = Asl2 3.00 62.83 62 | \1rqiy) = 14451 kgf m
H Msdcentro = 334 cm 250 MrdiMsd=7 41
2500 Madbase = 9 _'
Msdbase =686 | M2d = 1598
Mcd = 53

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torgdo

45

VBd topo = 12.76 tf
VBd base = 12.76 tf
VHd topo = 5.41 tf
VHd base =5.41 tf

Td = 2417 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd=12.76 tf Td = 2417 kgf.m
B VRA2 = 126.26 tf TRE2 = 1839 kgf.m Vd/VRd2 + Td/TRd2 = 0.23
Vd=5.41tf Td =2417 kgf.m
H VRd2 =126.26 tf TRd2 = 18336 kgf.m VA/VRa2 + Td/TRd2 = 0.17
Armadura de cisalhamento
Direc¢éo Armadura Armadura
Dados e :
minima cisalhamento
d=43.50cm
B Vc0 =20.95 tf Vmin =10.93 tf Vsw =0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw =0.00 cm?/m
Ve =20.95 tf
d=43.50cm
H Vc0 =20.95 tf Vmin =10.93 tf Vsw = 0.00 tf
k=1.00 Aswmin = 6.42 cm?/m Asw = 0.00 cm¥m
Ve =20.95 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =12.50 cm A90 = 2.03 cm? é; i ?)33 ?; Zr=0.00tf | Asw=6.42cm?m | Asw=6.42 cm3m
Ae = 1369.00 cm? e o Zs =0.00 tf 26.3¢/9 26.3¢/9
Asw =0.72 cm?

Md (fgf.m)
52500.00
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Diagrama Ndmax., Momento, Curvatura - Direcéo B
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Calculo do Pilar P19

Pavimento TERREO - Lance 2

Dados da secdo transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos méaximos
B I\I/'_ncslg%g cRn|$ Msdtopo = 3677 kgf.m
RO Msdbase = 3022 kgf.m Ndmax = 17.78 tf

Esbeltez = 9.23 o
Vinculo = RR Ndmin = 10.25 tf
ey Msdtopo = 1557 kgf.m ni =0.08

H li =80.00 cm Msdbase = 614 kgf.m
Esbeltez = 9.23 B gl

Secao critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal 3
Diregdo Torgéo Final Processo de calculo
Madtopo = 70
Msdtopo = 3654 | Madcentro =
B Msdcentro = 35 *2)
= 49125
sasi Madbase 270 | 1a=212 | ;2 5% | 1.3G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Msdbase = 2660 | M2d =18 kaf g1z -
_ gr.m Msd(x) = 3724 kgf.m
Mcd =3 B
Madtopo = 70 126125 Msd(y) = 1508 kgf.m
Madcentro = | Al =055 ac. , | Mrd(x) = 6991 kgf.m
Msdtopo = 1508 | o = | eme 14.73 em? | Mrd(y) = 2831 kgf.m
H Msdcentro = 792 _ 16% Mrd/Msd=1.88
Msdbase = 282 Madbase = 139
- M2d = 10
Mcd =1

Dimensionamento da armadura transversal

Modelo célculo Esforgos

Inclinacéo bielas

Cisalhamento

Torcdo

45

VBd topo = 1.64 tf
VBd base = 1.64 tf
VHd topo = 2.43 tf
VHd base = 2.43 tf

Td =212 kgf.m

Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =1.64tf Td =212 kgf.m
B VRd2 = 41.58 tf TRA? = 2540 kgf.m VU/VRA2 + Td/TRA2 = 0.12
Vd =243 tf Td =212 kgf.m _
H VRA2 = 41,58 tf TRA2 = 2540 kgf.m Vd/VRd2 + Td/TRd2 = 0.14
Armadura de cisalhamento
Direcéo Armadura Armadura
Dados - :
minima cisalhamento
d=23.88cm
B Vc0 =6.90 tf Vmin = 3.60 tf Vsw =0.00 tf
k=125 Aswmin = 3.85 cm?/m Asw =0.00 cmzm
Vc =8.65 tf
d=23.88cm
H Vc0 =6.90 tf Vmin = 3.60 tf Vsw =0.00 tf
k=1.49 Aswmin = 3.85 cm?/m Asw =0.00 cm2/m
Vc=10.30tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcéo Topo Base Topo Centro/Base
he =7.50 cm A90 = 0.77 cm? Zr=000tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cmzm
Ae = 315.06 cm? e Zs =0.00 tf Zs=0.00 tf 9 5.0 ¢/10 95.0¢/10

Calculo dos Pilares

TERREO fck = 350.00 kgf/icm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =5.00 cm
Dados Resultados
I,'b Nd méx | MBd topo | MBsdtopo Madtopo
vinc 8 Madcentro As
Nd min | MBd base | MBsdcentro
esb B Madbase b(cm?)
x - (tf) MHd MBsdbase
. Sec¢éo lih : MB2d .
Pilar . ni topo MHsdtopo Processo de calculo
(cm) vinc MBcd Ash
MHd MHsdcentro
esb H MH2d
Zr base MHsdbase o
(kgf.m) (kgf.m) MHcd % armad
(cm) ' ' (kgf.m)
142 200
o Bl B s |58
30.00 ' ’ 322 | Msd(y) = 1627 kgf.m 6 2.8
P1 X 5 :
30.00 80.00 RR 0.08 566 321 0 | Mrd(x) = 1435 kgf.m 22200
9.23 0.00 1627 1105 _
0.00 1627 11 | Mrd(y) = 6822 kgf.m 14
' 1 | Mrd/Msd=4.19 '
2719 110
ome | mel el Bl vk | 52
30.00 ' ' 110 | Msd(y) = 660 kgf.m 6 2.8
P2 X 16 :
30.00 80.00 RR 0.12 645 58 1 | Mrd(x) = 7650 kgf.m 22200
9.23 0.00 1812 197 _
0.00 366 11 | Mrd(y) = 1857 kgf.m 14
' 0 | Mrd/Msd=2.81 '
609 87
R e
30.00 ' ' 87 | Msd(y) = 2504 kgf.m 6 2.8
P3 X 8 :
30.00 80.00 RR 0.16 355 331 0 | Mrd(x) = 1902 kgf.m 22200
9.23 0.00 2417 1583 _
0.00 2417 16 | Mrd(y) = 7250 kgf.m 14
’ 1 | Mrd/Msd=2.90 '
8000 RR | 1303 4469 pat 50 (2) 6.03
9.23 7.13 266 261 25 | Msd(x) = 4519 kgf.m 35160
30.00 ' ’ 50 | Msd(y) = 254 kgf.m 6 0'3
P4 X 13 .
30.00 80.00 RR 0.06 260 254 2 | Mrd(x) = 8188 kgf.m 3916.0
9.23 0.00 300 184 _
0.00 81 5 | Mrd(y) = 460 kgf.m 18
' 0 | Mrd/Msd=1.81 '
285
555 (*2)
o pn| anl ol A G vzt | 5
50.00 : : 62 | Msd(y) = 5352 kgf.m :
P5 X 2016 18.85
50.00 830.00 RR 0.05 4385 4385 60 | Mrd(x) = 19145 kgf.m 6220.0
57.44 0.00 526 2840 _
043 523 2016 | Mrd(y) = 46479 kgf.m 25
: 74 | Mrd/Msd=8.68 '
1240
1189 (*2)
wm R ol v | 458
50.00 ' ' 376 | Msd(y) = 7107 kgf.m .
P6 X 830.00 RR 0.07 2517 1915 2843 6 ﬂlg-OBS
50.00 : : 39 | Mrd(x) = 9785 kgf.m :
57.44 2.94 1544 3585 d(v) = kaf
081 1541 2843 | Mrd(y) = 51698 kgf.m 25
’ 85 | Mrd/Msd=7.27 '
p7 830.00 RR 24.98 411 294 633 (*2) 18.85
50.00 57.44 4.30 69 373 371 | Msd(x) = 294 kgf.m 6 220.0




Dados Resultados
I,'b Nd méx | MBd topo | MBsdtopo Madtopo
vinc ! Madcentro As
Nd min | MBd base | MBsdcentro
esb B MHd MBsdb Madbase b(cm?)
| secao lin (tf) sdbase MB2d ,
Pilar . ni topo MHsdtopo Processo de célculo
(cm) vinc MBcd Ash
MHd MHsdcentro
esbH Zr base MHsdbase MH2d
(kgf.m) (kgf.m) MHcd % armad
(cm) gt 9t (kgf.m)
X 66 386 | Msd(y) = 13727 kgf.m 18.85
5000 | 830.00 RR | 004 | 13094 1710 62200
57.44 2.29 1332 13094 10 | Mrd(x) = 1147 kgf.m
0.63 8387 1724 | Mrd(y) = 53546 kgf.m 25
1326 118 | Mrd/Msd=3.90
380
883 *2)
g | o, | e
50.00 : : 396 | Msd(y) = 5712 kgf.m '
P | X 2112 18.85
50.00 8305'304 4RR (2’2? ﬂgg éigi 25 | Mrd(x) = 10557 kgf.m 6220.0
: e o 2112 | Mrd(y) = 50248 kgf.m .
: 55 | Mrd/Msd=8.80 :
6225 5 2
o) wal sl Bl | e
50.00 : : 25 | Msd(y) = 10028 kgf.m '
PO | X e300 RR| 003 10028 10028 1215 60 %3 ;
50.00 i ' 59 | Mrd(x) = 25972 kgf.m '
57.44 0.00 358 6159 =
041 355 1231 | Mrd(y) = 41828 kgf.m 25
: 90 | Mrd/Msd=4.17 :
8000 RR | 2082 3203 2o o2 e 0= 3285(;92]2 N 4.02
50,00 9.23 11.99 2800 2317 62 | Madly) = 938 Korm 25160
P10 | X 19 4.02
s000 | 8000 RR 0.09 1040 938 > | Mrd( = 5693 kgfm 2516.0
9.23 0.00 652 463 =
0.00 251 8 | Mrd(y) = 1626 kgf.m 09
: 1| Mrd/Msd=1.73 :
830.00 RR | 103.57 34 43&% 1483 6.28
95.73 723 382 358 2077 | Msd( = 408 kgf.m 26200
30.00 : : 1419 | Msd(y) = 15551 kgf.m :
P11 | X 11885 15.71
se00 | 830.00 RR [ 039 3300 3251 363 | Mrdog = 430 kgfm 55200
82.05 0.00 6548 3236 =
oo e 10187 | Mrd(y) = 16398 kgf.m a0
: 636 | Mrd/Msd=1.05 :
8 1494
83052073“ sggi 53 gg 2118 | Msd(x) = 12600 kgf.m . i'z"'g
30.00 : : 1313 | Msd(y) = 2593 kgf.m '
P12 | X 10256 8.59
se00 | 83000 RR| 034 4493 4392 200 | Mrdox) = 12508 kgfm 70125
82.05 0.00 5435 2593 =
oo 2% 8791 | Mrd(y) = 2574 kgf.m L6
’ 420 | Mrd/Msd=0.99 '
83000 RR | 7963 33 2(252 1159 2.45
95.73 5.78 344 344 1646 | Msd(x) = 11299 kgf.m 20125
30.00 : : 1189 | Msd(y) = 2359 kgf.m '
P13 | X 9140 7.36
se00 | 830.00 RR [ 030 2558 2514 248 | Mrdeq = 11552 kg 60125
82.05 0.00 4605 2350 =
0.00 4599 7834 | Mrd(y) = 2412 kgf.m 14
: 436 | Mrd/Msd=1.02 :
1089
1096 *2)
g | BT | e
50.00 : : 78 | Msd(y) = 6499 kgf.m '
PI4 | X 2620 18.85
50.00 8305'304 4RR 8'88 3282 ggﬁ 86 | Mrd(x) = 16188 kgf.m 6220.0
>0 oo 2620 | Mrd(y) = 46567 kgf.m -

115

Mrd/Msd=7.17




Dados Resultados
I,'b Nd méx | MBd topo | MBsdtopo Madtopo
vinc ! Madcentro As
Nd min | MBd base | MBsdcentro
esb B MHd MBsdb Madbase b(cm?)
| secao lin (tf) sdbase MB2d ,
Pilar . ni topo MHsdtopo Processo de célculo
(cm) vinc MBcd Ash
MHd MHsdcentro
esb H Zr base MHsdbase MH2d
(kgf.m) (kgf.m) MHcd % armad
(cm) gt 9t (kgf.m)
125
830.00 RR | 3437 819 166 ggg
£0.00 5.91 325 48 241
P15 50X00 830.00 RR | 005| 27116 3520 1162 Erro D9
: 57.44 3.64 10479 2779 1166
1.01 2130
32
234
83000 RR | 2726 567 138 226
4.60 105 7 340
50.00 : 367
P16 5oxoo 830.00 RR| 004 | 30804 4083 2 Erro D9
: 57.44 2.66 11592 2636 0
0.73 2310 3
433
678 (*2)
|yl om0
50.00 ' ' 474 | Msd(y) = 17149 kgf.m .
P17 | X 1728 18.85
000 | 83000 RR 0.05 16470 16470 14 | Mrd() = 1257 kgfim 63 20.0
57.44 2.83 5579 11827 =
078 1863 1828 | Mrd(y) = 49809 kgf.m 25
: 164 | Mrd/Msd=2.90 :
5524
668 *2)
| mn| s M e |5
50.00 ' ' 9 | Msd(y) = 1950 kgf.m .
PI8 | X 183000 RR| 004 2142 1950 1598 6 zl%g g
50.00 : : 69 | Mrd(x) = 45887 kgf.m :
57.44 0.00 686 2500 =
074 686 1598 | Mrd(y) = 14451 kgf.m 25
: 53 | Mrd/Msd=7.41 :
8000 RR | 17.78 3677 ggg;‘ 70 (*2) 491
'9.23 1025 3022 2660 35 | Msd(x) = 3724 kgf.m 45125
30.00 ' ' 70 | Msd(y) = 1508 kgf.m .
P19 | X 18 491
3000 | 8000 RR 0.08 1557 1508 3 | Mrd(x) = 6991 kgf.m 49125
9.23 0.00 614 792 -
0.00 282 10 | Mrd(y) = 2831 kgf.m 16
: 1 | Mrd/Msd=1.88 :

(*) Quantidade de barras alterada pelo usuério (para mais)



Vigas do pavimento TERREO

Vaos NOs
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
\Y! 7191.25 9480 ' ' 2080 Avisos 48, 101
6407.96 50100 -11304.78 96100
) ) -7155.76 62100
V2 7234.54 6210.0 298.0 -6706.25 978.0 228.0 Avisos 48, 101
-0.04 29100 2@38.0 .
V3 5406.85 42100 2280 756297 65100 2580 Avisos 48, 101
-0.04 22100 228.0 .
V4 624.04 29100 2980 0.04 2310.0 2380 Avisos 48, 101
V5 22895.69 80125 -6163.53 49100
-0.04 29100 2@38.0 .
V6 624.04 2210.0 2980 -0.04 25100 2580 Avisos 48, 101
V7 26460.54 109125 -7857.01 7280
V8 12757.25 102 10.0 -278.60 29100 Aviso 48
-0.04 49100
V9 14000.19 99100 477031 45100
-0.04 29100 3280 .
V10 624.04 2210.0 3280 -0.04 25100 3080 Avisos 48, 101
V11 7879.08 6210.0 -137.71 2210.0 Aviso 48
-2661.21 4380
V12 15653744684 : o 18'8 -2965.42 4980 Aviso 48
) ) -413.64 2910.0
Esforcos da Viga V1
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltoéria
. S Esforco
Pilar '1“201'3 sarg Cargadistribuida | ial” | vd | Rmax | Mdméx | Md+ Md- | flecha
Trecho (cm) (cm) Perm. Acid. | Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
(kgf/m) | (kgfim) | (tf) | (tf)
P1 30.00 2.12
-1929.39
450.00
1 420.00 420.00 | 1018.00 0.00 0.19 | -0.72| 3.51 1185.95 -0.04
' -3365.50
P2 30.00 7.55
-8158.94
2 255.00 | 1018.00 | 0.00 | 294 | 0.00 | 7.44
7191.25
20.00 -0.27
7189.70
3 255.00 | 1018.00 | 0.00 | 2.64 | 0.00 | 7.75
-9009.37
P3 30.00 10.87
-11304.78
4 255.00 | 1018.00 0.00 3.89 | 0.00 | 8.29
100,00 6407.96
670:00 20.00 -0.42
6334.62
5 395.00 | 1018.00 0.00 3.69 | 0.00 | 6.15 -0.46
-7155.76
P4 30.00 4.30




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar | PO | 22t9 | distribuida axial vd | Rméax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (tf) (th | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgfim) | (tH) | (tf)
50.00 -0.64
7234.54
400.00
1 370.00 370.00 | 250.00 | 0.00 | 0.00 |-2.28 | 4.14
-6706.25
P10 30.00 2.76
Esforcos da Viga V3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltdria
. S Esforco
Pilar ?201'8 é_;rrga Carga distribuida axial Vd | Rméx | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) Perm. Acid. | Nd | Rd | (tf) (tf) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P18 50.00 111
5406.85
400.00
1 370.00 370.00 | 1018.00 | 0.00 | 0.06 |-1.84 | 6.04
-7562.97
P19 30.00 4.18
Esforcos da Viga V4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
. s Esforgo
pilar | APOI0 | Larg | Cargadistribulda | “gial | v | Rméx | Mdméx | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd Rd (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgfim) | (tH) | (t)
P5 50.00 0.97
190.00
1 160.00 160.00 | 1018.00 | 0.00 | 0.62 | -1.93 | 1.33 624.04
P1 30.00 0.97




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V5

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforco
pilar | 7O | gatd | distribuida axial Vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd Rd (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgffm) | (tf) | (tf)
50.00 -0.69
22895.69
166.50 -
1 128.00 128.00 | 525.00 | 0.00 | 0.00 62.36 38.25 -0.74
-6163.53
P11 35.00 24.45
Esforcos da Viga V6
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltdria
. S Esforgo
Pilar ?201'8 é‘;rrf]a Carga distribuida axial Vd | Rmax | Mdméx | Md+ Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/im) | (kgf/m) | (tf) | (tf)
P6 50.00 0.97
190.00
1 160.00 160.00 | 1018.00 | 0.00 | 1.29 | -2.48 | 1.33 624.04
P2 30.00 0.97
Esforcos da Viga V7
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Apoio | Lar Carga Esforco
Pilar 1210 Barrga distribuida axial Vd | Rmax | Mdméx Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd Rd (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgflm) | (th) | (tf)
50.00 -0.68
26460.54
166.50 -
1 128.00 128.00 | 525.00 | 0.00 | 0.00 49 49 39.29 -0.73
-7857.01
P12 35.00 25.79




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V8

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esfor¢o
Pilar | 7RO | 22" | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (thH | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgfim) | (tf) | (tf)
50.00 -0.65
12757.25
185.00
1 160.00 160.00 | 250.00 | 0.00 | 0.02 |-0.02 | 7.35
-278.60
V1 20.00 4.57
Esforcos da Viga V9
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Apoio | Lar Carga Esforco
Pilar | 7RO | gatd | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd Rd (tf) ) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P17 50.00 0.00
14000.19
166.50 -
1 128.00 128.00 | 525.00 | 0.00 | 0.00 40,58 29.77 -0.70
-4770.31
P13 35.00 18.35
Esfor¢cos da Viga V10
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
. s Esforgo
pilar | APOI0 | Larg | Cargadistribulda | “gial | v | Rméx | Mdméx | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd Rd (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgfim) | (tH) | (t)
P8 50.00 0.97
190.00
1 160.00 160.00 | 1018.00 | 0.00 | 1.73 | -4.30 | 1.33 624.04
P3 30.00 0.97




Esforcos da Viga V11

fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltoria
Apoio | Lar Carga Esforco
Pilar | PO | o= | distribuida axial vd | Rmax | Mdméax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
50.00 -0.64
185.00 7879.08
1 160.00 160.00 | 250.00 0.00 0.05 | -0.01 | 4.63
6.44 | -137.71
Vi 20.00 281
Esforcos da Viga V12
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
. S Esforco
pilar | /00 | Larg || Cargadistribuida | el | vg | Rméx | Mdmax | Mo+ | Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (th) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P19 30.00 2.47
-2661.21
490.00
1 460.00 460.00 | 1018.00 0.00 159 | 0.00 | 3.59 1634.64 -0.08
' -2965.42
P10 30.00 4.16
-1720.93
209.99
2 179.99 179.99 | 1018.00 | 0.00 | 0.26 | 0.00 | 2.53 557.48
50856 | -413.64
P4 30.00 0.72
Resultados da Viga V1
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2610 | em) | ©m | @©m | U0 | Temy | TECNO T mm) | (em)
(cm) (cm?) (cm?)
2980 2910.0
P1 30.00 020 150 0.08
20.00
1 42000 | x |2 H ég.o 20”2860 85.0c/ 16 003 | 0.04
50.00 ) '
2¢80 | 11¢80
P2 30.00 020 509 0.09
20.00
2 530.00 X 9f283;0 5.0c/ 16 0.09 0.27
50.00 )
97100
P3 30.00 6.94 0.10
20.00
3 670.00 X 5 g 61580 #5.0c/ 16 0.09 0.46
50.00 )
62 10.0
P4 30.00 407 0.09




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V2

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Dados Resultados
. Apoio . As esq . As dir .
Pilar Secdo AsInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho Lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
50.00 0.00
20.00
1 37000 | x | °© " 4112'0 26?’ 683;0 850/ 16 009 | 064
50.00 ' )
2080 998.0
P10 30.00 063 428 0.09
Resultados da Viga V3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2610 | em) | ©m | @©m | U0 | Temy | TECNO Ty mm) | (em)
(cm) (cm?) (cm?)
2980 2910.0
P18 50.00 051 1.50 0.00
20.00
1| 37000 | x| 45290 | 2050 5500/ 16 010 | 0.64
50.00 ' '
2980 69 10.0
P19 30.00 051 459 0.10
Resultados da Viga V4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?3)
2380 | 29100
P5 50.00 053 150 0.00
20.00
1 16000 | x |2 1 égo 20’2'583'0 5500/ 16 001 | 0.70
50.00 ' '
2380 | 29100
P1 30.00 053 150 0.00




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V5

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
. Apoio . As esq - As dir .
Pilar Se¢do | AslInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
50.00 0.00
30.00
1 12800 | x | 89125 650010 | 23995 | 5535100 | 010 | 074
8.77 108.00
70.00
43100
P11 35.00 315 0.09
Resultados da Viga V6
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2610 | em) | ©m | @©m | U0 | Temy | UECNO Ty mm) | (em)
(cm) (cm?) (cm?)
2980 2910.0
P6 50.00 0.69 1.50 0.00
20.00
1| 16000 | x | 221201 2080 650c/ 16 001 | 067
50.00 ' '
2980 2910.0
P2 30.00 069 150 0.00
Resultados da Viga V7
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf | As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
50.00 0.00
30.00
1 12800 | x | 09125 650c/10 | 28397 1 535100 | 009 | 073
10.30 108.00
70.00
728.0
P12 35.00 315 0.09




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V8

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
. Apoio . As esq . As dir .
Pilar Secdo As Inf As Sup Asw min Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
50.00 0.00
20.00
1 160.00 X 108[30190.0 25.0c/16 0.09 0.65
50.00 '
29100
V1 20.00 150 0.00
Resultados da Viga V9
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo | AslInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2810 | em) | @) | @my) | U0 emy | TEhO T ey | mm) | (em)
(cm) (cm?) (cm?)
49100
P17 50.00 3.15 0.00
30.00
1 | 12800 | x |°92100 650c/10 | 22098 | 5535100 | 000 | 0.70
5.26 108.00
70.00
49100
P13 35.00 315 0.05
Resultados da Viga V10
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?2
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secéo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
3980 | 29100
P8 50.00 119 150 0.01
20.00
1 16000 | x | 2 1 égo 31’2'189'0 5.0 16 003 | 064
50.00 ) '
3980 | 29100
P3 30.00 119 150 0.01




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V11

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
50.00 0.00
20.00
1 160.00 X 6 Z 220 #5.0c/16 0.09 0.64
50.00 '
29100
V1 20.00 150 0.00
Resultados da Viga V12
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2610 | em) | ©m | @©m | U0 | Temy | TECNO Ty mm) | (em)
(cm) (cm?) (cm?)
4380
P19 30.00 150 0.06
20.00
1| 4000 | x | 22099 5500/ 16 005 | 0.08
50.00 '
4380
P10 30.00 1.60 0.08
20.00
2 179.99 X 2 2 280 85.0c/16 0.00 0.01
50.00 '
29100
P4 30.00 150 0.00




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo daviga V1

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificagédo
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tragdo)
As =150 cm?
_ _ (2¢10.0 - 1.57
Md = 2782 kgf.m F_d = 0~.19 tf F_d = Q.86 tf cm?)
1 retangular As = 1.48 crm? situagdo: GE situacdo: GE d=44.00 cm
A's = 0.00 cm? Meq = 35 kgf.m Meq = 164 kgf.m %_arméd. 20416
11 bw = 20.00 cm yLN =1.51 cm As =0.60 cm? As =0.74 cm? 0.20 cm?
h=50.00 cm A's =0.00 cm? A's =0.20 cm? (208.0 - 1.01 cn?)
yLN =0.66 cm yLN =0.55cm M = 854 kgf.m
fiss =0.03 mm
As =4.23 cm?
- 998.0 - 4.52 cnm?
Md = 7191 kgf.m Fd=2.941tf é = 2130 om )
2 retangular As = 4.23 cm? situacdo: GE 0 D
A= 0.00 e Meq = 480 kgf.m % armad. = 0.45
s | bw=2000cm | yIN=432cm AS =3.85 cm?
h =50.00 cm A's =0.00 cm?
YLN =4.63 cm M = 4663 kgf.m
fiss =0.09 mm
As =3.60 cm?
(5210.0 - 3.93
| Md = 6408 kgf.m Fd=389tf cm?)
3 retangular As = 3.60 cm2 situagdo: GE d=42.80cm
A's = 0.00 cm? Meq = 692 kgf.m % armad. = 0.39
45 | Dw=2000cm | yIN=368cm As =3.11 cm?
h =50.00 cm A's =0.00 cm?
yLN =4.10 cm
M = 4206 kgf.m
fiss =0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
No Flexao axial axial Final
(compressao) (tragdo)
As =1.50 cm?
Md = 2782 kgf.m Fd=0191f Fd =086t (2610.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situacdo: GE d = 44.00 cm
1 A's = 0.00 cm? Meq = 35 kgf.m Meq = 164 kgf.m % armlad -0.16
yLN = 1.51 cm As =1.00 cm? As =1.13 cm? 2080 - 1'01 C'mz)
A's =0.00 cm? A's =0.20 cm? M _ 136é kgf.m
yLN =1.06 cm yLN =0.95cm fiss = 0.08 mm
_ _ As =5.09 cm?
Md = 8159 kgf.m Fd=2.94tf Fd =086 tf (1168.0 - 553 cm?)
As = 4.97 crm? situacdo: GE situacdo: GE d = 4028 cm
2 | A's =000 cm? Megq = 450 kgf.m Meq = 132 kgf.m % armad. = 0.55
yLN =5.09 cm As = 4.59 cm? As =5.09 cm? 208.0 - 1.01 cm2)
A's =0.00 cm? A's=0.20 cm? M = 5431 kgf.m
yLN =5.39 cm yLN =5.00 cm fiss = 0.09 mm
Md =0 kgf.m
3 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
4 Md = 11305 kgf.m Fd=3.89tf As =6.94 cm?




Verificagéo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =6.94 cm? situacdo: GE (9210.0 - 7.07 cm?)
A's =0.00 cm? Meq = 622 kgf.m d=41.00cm
yLN =7.10 cm As =6.47 cm? % armad. = 0.71
A's =0.00 cm?
yLN =7.54 cm
M = 7590 kgf.m
fiss =0.10 mm
Md =0 kgf.m
5 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =4.07 cm?
Md = 7156 kgf.m Fd =369 tf (66100 471 cm?)
As = 4.07 crm? situacdo: GE 0/‘ : 4 =047
6 A's = 0.00 cm? Meq = 646 kgf.m o armad. = 0.
yLN =4.17 cm As =3.61 cm?
A's =0.00 cm?
LN =4.56 cm M = 4918 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacéo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd=3.51tf Td =3 kgf.m _
11 | VRd2=51081f TRd2 = 2334 kgf.m VAIVRA2 + Td/TRd2 = 0.07
2 vd =7.75tf Td = 139 kgf.m _
2-3 VRd2 = 47.95 tf TRd2 = 2405 kgf.m Vd/VRd2 + Td/TRd2 = 0.22
3 Vd =8.29 tf Td =86 kgf.m _
4-5 VRd2 = 49.69 tf TRd2 = 2334 kgf.m VA/VRd2 + Td/TRd2 = 0.20
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima o Dados torgéo x
trechos cisalham esquerda direita torgéo
1 d=44.00cm Vmin = 4.45 tf
Vc0 =847 tf Aswmin = 2.57 cm?2
k=1.00 (2 ramos)
11 95.0c/16
2 d=41.30cm Vmin = 4.18 tf
Ve0 =7.95 tf Aswmin = 2.57 cm?
k=1.03 (2 ramos)
23 550c/ 16
3 d=42.80cm Vmin = 4.33 tf
Vc0 = 8.24 tf Aswmin = 2,57 cm?2
k=1.05 (2 ramos)
4-5 95.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

284
N6 Grampo Reforgo nos estribos
Compr.
o - Vd As - vd As .

N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T(rcer(T:So
3 V8 - - - -7.35 1.18 3.82 50.00
5 V11 - - - -4.63 0.75 2.50 50.00
Condic&o:

N6 3: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
NG 5: Viga de apoio - Viga apoiada em viga de mesma altura ou maior




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Célculo da viga V2

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Véo Verificagdo Verificagio
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tracéo)
As =4.46 cm?
1 retangular As =412 e situacdo: GE d=42.50cm
A's = 0.00 cm? Meq = 479 kgf.m % armad. = 0.47
11 bw = 20.00 cm yLN = 4.21 cm As =4.46 cm? 0.63 cm?
) h =50.00 cm A's =0.63 cm? (228.0 - 1.01 cm?)
yLN =3.92 cm M = 4679 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagédo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracéo)
Md = 0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
_ As =4.28 cm?
Md = 6706 kgf.m F.‘t’ = 2;7?’éfE (998.0 - 4.52 c?)
As =3.93 crm? SIAga0- d=41.30cm
2 Meq = 446 kgf
A's =0.00 cn? &9 =200 xgim % armad. = 0.45
YLN = 4.02 cm o 208.0 - 1.01 cm?)
LN = 3.74 cm M = 4374 kgf.m
R = fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificagdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =414t Td =3 kgf.m _
1-1 VRd2 = 49.34 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a L. Armad. a ~ Armad. de
. Armad. minima o Dados torgéo ~
trechos cisalham esquerda direita torcao
1 d=42.50cm Vmin = 4.30 tf
Vc0 =8.19 tf Aswmin = 2.57 cm?
k =1.00 (2 ramos)
11 95.0c/16




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Célculo daviga V3

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Véo Verificagdo Verificagéo
Secdo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =3.26 cm?
Md = 5407 kgf.m Fd =0.06 tf Fd=2.21tf (4910.0 - 3.14 cm?)
1 retangular As = 2.98 cm? situacdo: GE situagdo: GE d=43.25cm
A's = 0.00 cm2 Meq = 12 kgf.m Meq = 404 kgf.m | % armad. =0.31
bw=20.00cm | yLN =3.05cm As =2.97 cm? As =3.26 cm? 0.51 cm?
1 25000 cem A's = 0.00 cm? A's =051 cm? (208.0 - 1.01 cm?)
yLN =3.06 cm yLN =2.81cm M = 3489 kgf.m
fiss = 0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagédo
No Flexdo axial axial Final
(compressao) (tracdo)
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.06 tf Fd=2211f (2010.0 - 1.57 cm?)
- 2 situacédo: GE situacdo: PE _
1 As=1.48cm *e ¢ d =44.00 cm
A's = 0.00 cm2 Meq = 12 kgf.m Meq = 420 kgf.m % armad. = 0.16
yLN =1.51 cm As =0.00 cm? As =0.51 cm? 208.0 - 1.01 cn?)
' A's =0.00 cm2 A's =051 cm? M =0 kgf m
yLN =0.01 cm yLN =0.00 cm fiss = 0.00 mm
_ _ As =4.59 cm?
Md = 7563 kgf.m Fd =006 tf Fd=2211t (6610.0 - 4.71 cm?)
- 2 situagéo: GE situagéo: GE _
2 As =432 cm ¢ - d=42.50cm
A's = 0.00 cm? Meq = 11 kgf.m Meq = 387 kgf.m % armad. = 0.47
yLN = 4.42 cm As =431 cm? As =459 cm?2 208.0 - 1.01 cm?)
A's =0.00 cm? A's =0.51 cm? M _ 5096 Kkaf.m
yLN =4.42 cm yLN = 4.18 cm = one Kt
fiss =0.10 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de céalculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =6.04 tf Td=5kgf.m _
1-1 VRd2 = 50.21 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.12
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torgéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=4325cm Vmin = 4.37 tf
Ve0 =8.33 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V4

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compressao) (tracdo)
As =150 cm?
Md = 2782 kgf.m Fd=0.62 tf Fd=232tf ((:i%o.o - 157
1 retangular As = 1.48 cm? situacdo: GE situagdo: GE d=44.00 cm
s = 2 Meq =118 kgf.m | Meq =441 kgf.m A
A's =0.00 cm % armad. = 0.16
11 bw = 20.00 cm yLN =1.51 cm As =0.25 cm? As =0.63 cm? 0.53 cm?
) h=50.00 cm A's =0.00 cm? A's =0.53 cm? (2'58.0 -1.01 cn?)
yLN =0.40 cm yLN =0.10 cm M = 454 kgf.m
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagéo Verificagédo
N6 Flexdo axial axial Final
(compressao) (tracdo)
_ _ As =150 cm?
Md = 2782 kgf.m Fd=0.62tf Fd=2321f (2610.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situagdo: PE d = 44.00 cm
1 A's = 0.00 cm? Meq = 118 kgf.m Meq = 441 kgf.m o arméd ~016
yLN =151 cm As =0.00 cm? As = 0.53 e 208.0- 101 cm?)
A's =0.00 cm? A's =0.53 cm? M — 0 kgf m
yLN =0.06 cm yLN =0.00 cm fiss = 0.00 mm
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.62tf Fd=2321f (2610.0 - 1.57 cm?)
As = 1.48 cm? situacdo: GE situacéo: PE d = 44.00 cm
2 e il .
A's = 0.00 cm? Meq = 118 kgf.m Meq = 441 kgf.m % armad. = 0.16
yLN =151 cm As =0.00 cm? As =0.53 cm? 2;;8 0- 1'0_1 émz)
A's =0.00 cm?2 A's =0.53 cm? M _ 0 kg.f m
yLN =0.06 cm yLN =0.00 cm fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd =1.33 tf Td =6 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 +Td/TRd2 = 0.03

Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a L. Armad. a ~ Armad. de
. Armad. minima o Dados torcao ~
trechos cisalham esquerda direita torcao
1 d =44.00 cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm2
k =1.00 (2 ramos)
11 85.0c/ 16




Célculo da viga V5

Pavimento TERREO - Lance 2

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao A q
Secdo Flexdo Torgéo Final rmadura
de pele
trechos
As =8.77 cm?
8012.5 - 9.82 cm? = 0
Md = 22896 kgf.m (87259 82 cm) Taxa=010%
1 retangular As = 8.77 cim? % : 2047 As pele =2.10 cm
: armad. = 0. =
A's = 0.00 e 0 Esp Max =15.00 cm
11 bw =30.00 cm yLN =5.98 cm
h=70.00 cm 2x3910.0
M = 19730 kgf.m (2.36 cm?)
fiss =0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As = 3.15 cm?
(4210.0 - 3.14 cm?)
2 As =2.99 cm? % armad. = 0.15
A's =0.00 cm?
yLN =2.04 cm
M = 4515 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =38.25 tf Td =17 kgf.m _
1-1 VRd2 =109.82 tf TRd2 = 11570 kgf.m Vd/VRA2 +Td/TRd2 = 0.35
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a x Armad. de
. Armad. minima . Dados torgao ~
trechos cisalham esquerda direita torcao
p | d4=6306cm Vimin =10.20 tf Ve=1822 if
V0 = 18.22 tf in= | Vsw=2003tf
Aswmin = 3.85 cm Asw = 2
k=1.00 sw=28.12cm
(2 ramos)
11 850¢ 10 (2 ramos)
) 95.0¢c/5




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V6

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compressdo) (tragdo)
As =1.50 cm?
_ _ (2010.0-1.57
Md = 2782 kgf.m Fd= 1~.29 tf Fd= 2~.98 tf cm?)
1 retangular As = 1.48 crm? situacdo: GE situacdo: GE d=44.00 cm
o= 2 Meq = 246 kgf.m Meq = 566 kgf.m o
A's =0.00 cm % armad. = 0.16
1. | bw=2000cm | yiN=151cm As =0.16 cm2 AS=072CM* g egeme
i h=50.00 cm A's =0.00 cm? A's =0.69 cm? '
yLN = 0.47 cm yLN=003cm | (2¢80-1.01c)
: ' M = 454 kgf.m
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagéo Verificagédo
N6 Flexao axial axial Final
(compressao) (tracdo)
As =1.50 cm?
Md = 2782 kgf.m Fd=129tf Fd=2981f (26100 - 1.57 cm?)
— 2 situacdo: GE situagdo: PE o '
1 As =1.48 cm € - d=44.00cm
A's = 0.00 cm? Meq = 246 kgf.m Meq =566 kgf.m % armad. = 0.16
yLN =151 cm As =0.00 cm? As = 0.69 e 2080 - 1.01 cm?)
A's =0.00 cm? A's = 0.69 cm? M — 0 kg.f m
yLN =0.13 cm yLN =0.00 cm fiss = 0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=1.29tf Fd=2.98tf (26100 - 1.57 cm?)
— 2 situacdo: GE situacéo: PE _
2 As =1.48 cm ¥ 2 d=44.00cm
A's = 0.00 cm2 Meq = 246 kgf.m Meq = 566 kgf.m o d =
a - % armad. = 0.16
yLN =1.51 cm As =0.00 cm? As =0.69 cm? 208.0 - 1.01 cm?)
A's =0.00 cm? A's =0.69 cm? M _ 0 kg.f m
yLN =0.13cm yLN =0.00 cm fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd =1.33 tf Td =21 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 +Td/TRd2 = 0.03

Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a L. Armad. a ~ Armad. de
. Armad. minima o Dados torgéo ~
trechos cisalham esquerda direita torcao
1 d =44.00 cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm2
k =1.00 (2 ramos)
11 85.0c/ 16




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V7

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viéo A q
Secdo Flexao Torgéo Final gma ura
e pele
trechos
As =10.30 cm?
10912.5 - 12.27 cm? = 0
Md = 26461 kgf.m ((j = 6558 o ) | Taxa=010%
1 retangular As = 10,30 cm? % . 058 As pele =2.10 cm
: armad. = 0. =
A's = 0.00 cm?2 0 Esp Max =15.00 cm
11 bw =30.00 cm yLN =7.03cm
h=70.00 cm 2x3¢10.0
M = 22362 kgf.m (2.36 cm?)
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =3.15 cm?
(798.0 - 3.52 cm?)
2 As =3.00 cm? % armad. = 0.17
A's =0.00 cm?
yLN =2.05 cm
M = 5765 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =39.29 tf Td =5 kgf.m _
1-1 VRd2 = 108.97 tf TRd2 = 11570 kgf.m Vd/VRA2 +Td/TRd2 = 0.36

Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ' direita ¢ torcao
p | d=6258cm Vimin =10.12 tf veS1s
V0 = 18.08 tf Aswmin=3.85cm? | oo eal
k=1.00 Ssw = 8.66 cm
(2 ramos)
11 85.0¢/10 (2 ramos)
) 96.3c/7




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V8

- Lance 2

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secdo Flexao Torgéo axial axial Final
trechos (compressao) (tracao)
As =8.09 cm?
- 10910.0 - 7.85 cm?
Md = 12757 kgf.m Fd=0021tf (100000 - 785 cn)
1 retangular As = 8.09 cm? situacdo: GE ¢ U C
Als = 0.00 ez Meq = 3 kgf.m % armad. = 0.79
11 bw=20.00cm | yLN=8.28 cm As =8.09 cm?
h =50.00 cm A's =0.00 cm?
yLN =8.28 cm M = 7853 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.50 cm?
— 2¢10.0 - 1.57 cm?
Md = 2782 kgf-m Fd=0021f e
— 2 situacdo: GE ‘
o | As=148cm % armad. = 0.16
A's =0.00 cm? Meq =3 kgf.m o
yLN =151 cm As =0.14 cm?
A's =0.00 cm?
YLN =0.15cm M = 164 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacéo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd=7.35tf Td =3 kgf.m _
1-1 VRd2 = 46.90 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.16
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a x Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=40.40 cm Vmin = 4.08 tf
Vc0 =7.78 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
11 25.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

3 2] ___________________ e 21
£.75 T T35
Ty S :1':.:;;.
N6 Grampo Reforco nos estribos
Compr.
o . vd As . Vvd As .
N Viga (th) (cm2) Estribos (th) (cm2) Vdequiv T{Ce;?o
2 V1 - - 7.35 0.51 3.21 25.00
Condigéo:

NG 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V9

- Lance 2

Peso

Ecs = 294029 kgf/cm?

especifico = 2500.00 kgf/m3

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viéo A d
Secdo Flexdo Torgéo Final rmadura
de pele
trechos
As =5.26 cm?
9910.0 - 7.07 cm? = 0
1 retangular As = 5 26 cim? % : i 203 As pele =2.10 cm
: armad. = 0. =
A's = 0.00 cm2 0 Esp Max = 15.00 cm
11 bw =30.00 cm yLN =3.59 cm
h=70.00 cm 2x3¢10.0
M = 12518 kgf.m (2.36 cm?)
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
N6 Flexdo Final
As =3.15 cm?
(4210.0 - 3.14 cm?)
Md =8179 kgfm d=64.00 cm
1 As =2.99 cm? % armad. = 0.15
A's =0.00 cm2
yLN =2.04 cm
M =0 kgf.m
fiss = 0.00 mm
As =3.15cm?
(4210.0 - 3.14 cm?)
Md = 8179 kgfm d=64.00 cm
2 As =2.99 cm? % armad. = 0.15
A's =0.00 cm?
yLN =2.04 cm
M = 3380 kgf.m
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =29.77 tf Td =22 kgf.m _
1-1 VRd2 =109.71 tf TRd2 = 11784 kgf.m VAIVRA2 + Td/TRd2 = 0.27
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. & x Armad. de
. Armad. minima L Dados torcao ~
trechos cisalham esquerda direita torgéo
, |d=6300cm Vimin = 10.19 tf ves1820U
Ve0 = 18.20 tf Aswmin = 3.85 cm? e
k=1.00 Asw = 4,69 cm
(2 ramos)
1-1 5.0 10 (2 ramos)
) 95.0c/8




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V10

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compressdo) (tragdo)
As =150 cm?
Md = 2782 kgf.m Fd=1.73tf Fd =5.16 tf ((:i%o.o “LS7
1 retangular As = 1.48 e situacéo: GE situacdo: PE d = 44.00 em
s = 2 Meq =329 kgf.m | Meq =981 kgf.m A
A's =0.00 cm % armad. = 0.16
11 bw = 20.00 cm yLN =1.51 cm As =0.10 cm? As =1.19 cm? 1.19 cm?
) h=50.00 cm A's =0.00 cm? A's =1.19 cm? (?;z8 0- 151 cn?)
yLN =0.51cm yLN =0.00 cm _ )
M = 454 kgf.m
fiss =0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagéo Verificagédo
N6 Flexdo axial axial Final
(compressao) (tracdo)
_ _ As =150 cm?
Md = 2782 kgf.m Fd=1731f Fd=516tf (2610.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situagdo: PE d = 44.00 cm
1 A's = 0.00 cm? Meq = 329 kgf.m Meq = 981 kgf.m % arméd ~016
yLN =151 cm As =0.00 cm? As =1.19 e 398.0 - 1.51 c?)
A's =0.00 cm? A's =1.19 cm? M — 0 kg.f m
yLN =0.18 cm yLN =0.00 cm fiss = 0.01 mm
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=1.73t Fd=516tf (26100 - 157 cm?)
As = 1.48 cm? situacdo: GE situacéo: PE d = 44.00 cm
2 A's = 0.00 crm? Meg = 329 kgf.m Meq = 981 kgf.m % armad. = 0.16
yLN = 151 cm As =0.00 cm? As =1.19 cm? 3980 - 1'51 émz)
A's =0.00 cm?2 A's=1.19 cm? M _ 0 kg.f m
yLN =0.18 cm yLN =0.00 cm fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforcos limites
Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd=1.33tf Td =2 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.03
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima o Dados torgéo ~
trechos cisalham esquerda direita torcao
1 d=44.00cm Vmin = 4,45 tf
V0 =8.47 tf Aswmin = 2.57 cm2
k =1.00 (2 ramos)
11 85.0c/ 16




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo daviga V11

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secdo Flexao Torcéo axial axial Final
trechos (compresséo) (tragdo)
As =451 cm?
— 6210.0 - 4.71 cm?
Md = 7879 kgf.m Fd=0.05tf ((j = 4250 )
retangular _ situacdo: GE ~ucm
1 As =4.51 cm? ¢ % armad. = 0.47
A's = 0,00 cm? Meq =9 kgf.m T
11 bw=20.00cm | yLN =4.61cm As =4.50 cm?
h=50.00 cm A's =0.00 cm?
yLN =4.62 cm M = 4690 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
Md =0 kgf.m
1 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.50 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0.05tf ( - )
. d=44.00cm
As = 1.48 cm? situacdo: GE % 4 =016
2 | A's=000cm Meq =9 kgf.m o armad. =%
yLN =151 cm As =0.07 cm?
A's =0.00 cm?
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacéo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =4.63 tf Td =73 kgf.m _
1-1 VRd2 =49.34 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 =0.13
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a x Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=4250cm Vmin = 4.30 tf
Ve0 =8.19 tf Aswmin = 2.57 cm2
k=1.00 (2 ramos)
11 25.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

213 213
-4.03
! -1E3,
-6:-55-____”'""""""_6%5
N6 Gram Reforco nos estribos
Compr.
o . vd As - vd As .
N Viga (th) (cm2) Estribos (th) cm2) Vdequiv T(rcer(]:qr)m
2 V1 - 4.63 0.32 2.13 25.00
Condigdo:

NGO 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior




Pavimento TERREO

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V12

- Lance 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As =1.50 cm?
- 2¢10.0 - 1.57 cm?)
Md = 2782 kgf.m Fd=1.50t (20
1 retangular As = 1.48 cm% situacgo: GE Od/_afrifdo E"g "
A's = 0.00 cm? Meq =301 kgfm 0 T
11 bw=20.00cm | yLN=1.51cm As =0.66 cm?
i h =50.00 cm A’'s =0.00 cm?
yLN =1.05cm M = 1178 kgf.m
fiss = 0.05 mm
As =1.50 cm?
- 2¢10.0 - 1.57 cm?)
Md = 2782 kgf.m Fd=0.26 tf (2o
2 retangular As = 1.48 cm% situagéo: GE Od =44.00 cm
Als = 0,00 ez Meq = 50 kgf.m % armad. = 0.16
2.2 bw=20.00cm | yLN=1.51cm As =0.26 cm?
i h =50.00 cm A's =0.00 cm?
yLN =033 cm M = 266 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
— 4¢8.0 - 2.01 cm?
Md = 2782 kgf.m Fd=159tf é = 43.40 cm )
- 2 situacdo: GE T
1 | As=150cm Meq = 292 kaf % armad. = 0.20
A's =0.00 cm? €q = c% kgLm
yLN =154 cm As=1.23cm
A's =0.00 cm?
yLN =163 cm M = 1817 kgf.m
fiss = 0.06 mm
As =1.60 cm?
— 4¢8.0 - 2.01 cm?
Md = 2965 kgf.m Fd =159 tf (1680 201 cm¥)
- 2 situacdo: GE o
5 | As=160cm Meq = 292 kaf % armad. = 0.20
A's = 0.00 cm? €q= gt.m
yLN =1.64 cm As=1.40 cm
A's =0.00 cm?
yLN =1.80cm M = 2059 kgf.m
fiss = 0.08 mm
As =1.50 cm?
- 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0.26 tf é = 44.00 cm )
- 2 situacdo: GE -
3 |As=1l48cm % armad. = 0.16
A's = 0.00 cm? Meci =50 kgfz.m T
yLN =151 cm As=0.18 cm
A's =0.00 cm?
yLN =0.25cm M = 93 kgf.m
fiss = 0.00 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =3.59 tf Td =3 kgf.m _
11 | VRA2=51.081f TRd2 = 2334 kgf.m Vd/IVRA2 + Td/TRd2 = 0.07
2 Vd =253 tf Td =11 kgf.m _
2-2 VRd2 = 51.08 tf TRd2 = 2334 kgf.m VA/VRd2 + Td/TRd2 = 0.05
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a o Armad. a ~ Armad. de
. Armad. minima . Dados torgéo ~
trechos cisalham esquerda direita torcéo
1 d=44.00cm Vmin =445 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?
k=1.07 (2 ramos)
11 95.0c/16
) d=44.00 cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k=1.05 (2 ramos)
22 65.0c/16

Ligacdes por barras passantes do TERREO

Verificagdes dos esforgos limites nas barras

Ligagdo

Momentos
(kgf.m)

Tensao de aderéncia

Pino-adesivo
(kgflcm?)

Adesivo-concreto

(kgficm?)




Diagramas: VIGA V1 - TERREO

CARREGAMENTO [kgf/im:cm]

1018.00 1018.00 1015.00 1018.00 1018.00 1018.00

450 " om0 280 280 420
P4 P2 V3 P3 V11 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

8.29

7.44
7
l 00

” i 280 280 | 280 420
P1 m\ P2 V8 P3 Vi P4

-6.15

-7.75

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-11305

-8133 7156
33
1929
h 1=

?191 5495

P1



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

139 139
51 51
150 280 280 230 420 l
P11 P2 W P3 W11 P4
-86 -86
-1249 -1249
DESLOCAMENTOS [cm;cm]
LEGENDA
— — Flecha elastica
------ Flecha imediata (recalculada)
—— Flecha total (recalculada + diferida)
P1

Envoltéria Véo 1 Vao 3 Vao 5
Valor Posicdo Valor Posicdo Valor Posicdo
Flecha elastica -0.04 184 -0.25 280 -0.43 340
Flecha imediata -0.02 204.5 -0.18 280 -0.36 340
Flecha imediata (recalculada) -0.02 204.5 -0.17 280 -0.57 340
Flecha diferida -0.02 204.5 -0.12 280 -0.42 340
Flecha total -0.05 184 -0.29 280 -0.99 340
- Véo 1 Véo 4 Vao 7
Envoltoria _ _ _ _ _ _ _ _ _
No | Véo No F No | Véo No F No | Véo No F
Inércia da Segi‘; bruta (M4 B~ | 5583 | 2083 | 2083 | 2083 | 2083 | 2083 | 2083 | 2083 | 2083
Inércia fissurada (m4 E-4) 1.77 1.76 4.33 4.33 3.83 5.40 5.40 3.68 4.22
M°me”t(‘|)( ;fe r‘;')ssura‘?ao 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012
Momento em servico (kgf.m) | -1189 730 -5117 -5117 4407 -9174 -9174 5656 -5287
C°mp”menzgrg)° sub-trecho | 7, 64 | 23951 | 13585 | 121.66 | 301.01 | 13733 | 154.65 | 41538 | 129.97
Inércia equivalente (m4 E-4) 18.25 13.26 9.43
Multiplicador flecha total 2.01 2.05 2.06




Diagramas: VIGA V2 - TERREO

CARREGAMENTO [kgf/m:cm]

250.00 250.00

400
Fa P10

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

" 0 "
Fa P10

-2.84
-4.14

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-67 06

7235




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

Fa

400

P10

DESLOCAMENTOS [cm;cm]

LEGEMDA

—— — Flecha elastica
------ Flecha imediata (recalculada)

—— Flecha total (recalculada + diferida)

P10
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.58 0
Flecha imediata -0.54 0
Flecha imediata (recalculada) -0.92 0
Flecha diferida -0.49 0
Flecha total -1.41 0
Envoltéria . Véol _ -
No | Véo No F
Inércia da se¢do bruta (m4 E-4) - 20.83 20.83
Inércia fissurada (m4 E-4) - 4.23 3.88
Momento de fissuracdo (kgf.m) - 4012 4012
Momento em servico (kgf.m) - 6681 -5275
Comprimento do sub-trecho (cm) - 239.58 160.42
Inércia equivalente (m4 E-4) 9.23
Multiplicador flecha total 2.00




Diagramas: VIGA V3 - TERREO

CARREGAMENTO [kgf/m;cm]

1018.00 101&.00

) 400
P18 P19

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;,cm]

1.65

I
4010

P18 0.2 P19

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-7563

400 .
P18 P19

3407



:.

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

400
P18 P19
DESLOCAMENTOS [cm;cm]
LEGENDA
—— - Flecha elastica
----- Flecha imedista {recalculada)
— Flecha total (recalculada + diferida)
P18
=211
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.59 0
Flecha imediata -0.58 0
Flecha imediata (recalculada) -1.33 0
Flecha diferida -0.68 0
Flecha total -2.01 0
Envoltéria , Vaol = -
No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.77 3.12 4.27
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) 0 6469 -6415
Comprimento do sub-trecho (cm) 0.00 258.59 14141
Inércia equivalente (m4 E-4) 7.68
Multiplicador flecha total 2.01




Diagramas: VIGA V4 - TERREO

CARREGAMENTO [kgf/m;cm]

1018.00 1018.00

i 190 )
P& P1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

1.33

-1.33

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

1810
Fa F1

624



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

i 190
P5 P1

DESLOCAMENTOS [cm;cm]

LEGEMDA

— — Flecha elastica
----- Flecha imediata (recalculada)
—— Flecha total {recalculada + diferida)

Envoltéria Yaol —
Valor Posicao
Flecha elastica -0.63 0
Flecha imediata -0.59 0
Flecha imediata (recalculada) -0.59 0
Flecha diferida -0.29 0
Flecha total -0.88 0
Envoltéria _ Véol - .
No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.77 1.76 1.77
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) 0 454 0
Comprimento do sub-trecho (cm) 0.00 190.00 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.01




Diagramas: VIGA V5 - TERREO

CARREGAMENTO [kgf/m;cm] 24077.28

f 15
P15 e P11

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

1686.5

—i

P14 F11

-are

-3823

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

5184

]

i 1865
P15 P11

Z2858



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

L

3]

1686.5
F15 P11
=17 =17
DESLOCAMENTOS [em;cm]
LEGEMNDA
—— - Flecha elastica
----- Flecha imediata (recalculada)
Flecha total [recalculada + diferida)
1685
P15 P11
I 2 1 172 D40
s -058 .. 5T
-0.70 T T T T amm T T T T T 072
- Vao 1l
Envoltoria Valor Posicdo
Flecha elastica -0.68 83.3
Flecha imediata -0.65 83.3
Flecha imediata (recalculada) -0.37 83.3
Flecha diferida -0.18 83.3
Flecha total -0.55 62.4
Envoltéria _ Vo1l _
NO | Vao N6 F
Inércia da secédo bruta (m4 E-4) - 85.75 85.75
Inércia fissurada (m4 E-4) - 19.57 7.52
Momento de fissuragdo (kgf.m) - 11797 11797
Momento em servigo (kgf.m) - 13020 -2133
Comprimento do sub-trecho (cm) - 152.79 13.71
Inércia equivalente (m4 E-4) 70.19
Multiplicador flecha total 2.06




Diagramas: VIGA V6 - TERREO

CARREGAMENTO [kgf/m:cm]

1018.00 1018.00

190 )
P& P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

1.33

-1.33

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

1810
PG P2

624



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

1580

DESLOCAMENTOS [cm;cm]

LEGENDA
—— — Flecha elastica
----- Flecha imediata (recalculada)
—— Flecha total {recalculada + diferida)

Envoltéria Yaol —
Valor Posicéo
Flecha eléstica -0.61 0
Flecha imediata -0.57 0
Flecha imediata (recalculada) -0.57 0
Flecha diferida -0.28 0
Flecha total -0.86 0
Envoltoria . Véol - _
NoO | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.77 1.76 1.77
Momento de fissuracdo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) 0 454 0
Comprimento do sub-trecho (cm) 0.00 190.00 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.01




Diagramas: VIGA V7 - TERREO

CARREGAMENTO [kgf/m:cm] S

’ 165 i
F16 P12

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

166.5

P16 ] P12

-3525%

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-T857

i 1865
P16 P12

25461



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

2 2z
166.5
P16 P12
DESLOCAMENTOS [em;cm]
LEGENDA
—— - Flecha elastica
----- Flecha imediata (recalculada)
Flecha total [recalculada + diferida)
188 5
P16 P12
L T e G
<0.29 072 - 0.7
. Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.67 62.4
Flecha imediata -0.64 62.4
Flecha imediata (recalculada) -0.45 62.4
Flecha diferida -0.22 62.4
Flecha total -0.68 62.4
Envoltéria _ Védo1l _ _
No | Vo N6 F
Inércia da secédo bruta (m4 E-4) - 85.75 85.75
Inércia fissurada (m4 E-4) - 23.10 8.24
Momento de fissuragdo (kgf.m) - 11797 11797
Momento em servigo (kgf.m) - 15136 -3104
Comprimento do sub-trecho (cm) - 147.97 18.53
Inércia equivalente (m4 E-4) 56.43
Multiplicador flecha total 2.06




Diagramas: VIGA V8 - TERREO

CARREGAMENTO [kgf/m:cm]

250.00 250.00

185
PT W

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

185
P7 W1

-7.35

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

185
= W1

12757



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

3 3
o 5 r]

P7 W1
-3 -3

DESLOCAMENTOS [cm;cm]

LEGENDA

—— - Flecha elastica
----- Flecha imediata (recalculada)
Flecha total (recalculada + diferida)

Envoltéria véol —
Valor Posicdo
Flecha elastica -0.60 0
Flecha imediata -0.56 0
Flecha imediata (recalculada) -0.53 0
Flecha diferida -0.28 0
Flecha total -0.82 0
Envoltdria . Vol
NG I Véo N6 F
Inércia da secdo bruta (m4 E-4) - 20.83 20.83
Inércia fissurada (m4 E-4) - 5.67 1.76
Momento de fissuracdo (kgf.m) - 4012 4012
Momento em servigo (kgf.m) - 7417 -180
Comprimento do sub-trecho (cm) - 180.83 4.17
Inércia equivalente (m4 E-4) 8.36
Multiplicador flecha total 2.06




Diagramas: VIGA V9 - TERREO

CARREGAMENTO [kgf/m:cm] —

4889.04

’ 1865 i
P17 P13

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

PV P13

-2577

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-4770

166.5
P17 P13

14000



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

1686.5
P17 P13
=22 =22
DESLOCAMENTOS [em;cm]
LEGENDA
—— —Flecha elastica
----- Flecha imediata (recalculada)
Flecha total {recalculads + diferida)
| 166.5 |
P17 P13
092 -0B4 0.9
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.64 83.3
Flecha imediata -0.62 83.3
Flecha imediata (recalculada) -0.59 83.3
Flecha diferida -0.30 83.3
Flecha total -0.89 62.4
Envoltéria _ Vaol _
NG | Véo N6 F
Inércia da secdo bruta (m4 E-4) 85.75 85.75 85.75
Inércia fissurada (m4 E-4) 7.52 14.82 7.52
Momento de fissuracéo (kgf.m) 11797 11797 11797
Momento em servico (kgf.m) 0 12186 -399
Comprimento do sub-trecho (cm) 0.00 163.71 2.79
Inércia equivalente (m4 E-4) 79.28
Multiplicador flecha total 2.06




Diagramas: VIGA V10 - TERREO

CARREGAMENTO [kgf/m;cm]

1018.00 1018.00

130 )
Pa P3

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

1.33

-1.33

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

190
P& P3

524



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

2 2
150
P8 P3
-2 -2
DESLOCAMENTOS [cm;cm]
LEGENDwA
— - Flecha elastica
----- Flecha imediata (recalculada)
——— Flecha total {recalculada + diferida)
- Véo 1
Envoltoria Valor Posicdo
Flecha eléstica -0.59 0
Flecha imediata -0.55 0
Flecha imediata (recalculada) -0.55 0
Flecha diferida -0.28 0
Flecha total -0.83 0
Envoltdria - Vaol < -
No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.78 1.76 1.78
Momento de fissuracdo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) 0 454 0
Comprimento do sub-trecho (cm) 0.00 190.00 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 1.98




Diagramas: VIGA V11 - TERREO

CARREGAMENTO [kgf/m;cm]

250.00 250.00

185
P4 V1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

185
P9 W1

-4.08 =5

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

185
P9 W1

7879



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

185
P9 W

-T3 -73

DESLOCAMENTOS [cm;cm]
LEGENDA
— - Flecha elastica
----- Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
- Véo 1
Envoltoria Valor Posicéo

Flecha eléstica -0.58 0

Flecha imediata -0.54 0

Flecha imediata (recalculada) -1.15 0

Flecha diferida -0.65 0

Flecha total -1.80 0

Envoltéria _ Vaol - _
NG | Véo No F
Inércia da se¢do bruta (m4 E-4) - 20.83 20.83
Inércia fissurada (m4 E-4) - 4.22 1.76
Momento de fissuracdo (kgf.m) - 4012 4012
Momento em servigo (kgf.m) - 7499 -82
Comprimento do sub-trecho (cm) - 183.10 1.90
Inércia equivalente (m4 E-4) 6.91
Multiplicador flecha total 2.06




Diagramas: VIGA V12 - TERREO

CARREGAMENTO [kgf/m;cm]

1018.00 1018.00 1018.00

N 490 210 ;
P10 P10 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

.45
253

® ) 710
P10 P10 P4
.28

-3549

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-26F1 ~2965

172
-414
l . ]

490
P19 P10 5599 P4

1635



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

4 4
490 210 )
P19 P10 P4
-3 -3
-11 -11
DESLOCAMENTQOS [cm;cm]
LE GENDA
— — Flecha elastica
------ Flecha imediata (recalculada)
—— Flecha total (recalculada + diferida)
P4
Envoltoria Véol Véo3
Valor Posicao Valor Posicéo
Flecha eléstica -0.08 224.6 -0.01 0
Flecha imediata -0.05 245 -0.01 0
Flecha imediata (recalculada) -0.05 245 -0.01 0
Flecha diferida -0.05 245 -0.01 0
Flecha total -0.10 224.6 -0.02 0
- Véo 1 Véo 4
Envoltdria - - . - _ .
No | Véo No6 F No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 2.13 1.76 2.13 2.13 1.76 1.76
Momento de fissuracdo (kgf.m) 4012 4012 4012 4012 4012 4012
Momento em servico (kgf.m) -1421 1323 -2053 -2053 202 0
Comprimento do sub-trecho (cm) 71.22 322.26 96.52 103.64 106.35 0.00
Inércia equivalente (m4 E-4) 20.83 20.83
Multiplicador flecha total 2.06 2.06




Dados das Lajes

TERREO fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =5.00 cm
Secdo (cm) Cargas (kgf/m?)
Laie Tioo | H | &€ enx | eex Peso Acidental Paredes Total
J p ec | eny | eey | Proéprio Revestimento Outras
. 10000.00 0.00
L1 | Macica |50 1250.00 136.50 0.00 11386.50
. 10000.00 0.00
L2 Macica | 50 1250.00 136,50 0.00 11386.50
. 10000.00 0.00
L3 Macica | 50 1250.00 136,50 0.00 11386.50
. 10000.00 0.00
L4 | Macica | 50 1250.00 136.50 0.00 11386.50
Resultados da Laje
TERREO fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =5.00 cm
Espessura Carga Mdx Mdy Flecha
Nome | em) (kgfim?) | (kgf.m/m) | (kgf.m/m) AsX Asy (cm)
As =17.12 cm?/m As =18.53 cm?/m
L1 50 11386.50 20764 16411 (916.0 c/11 - 18.28 (920.0 ¢/16 - 19.63 -0.09
cm?/m) cm?3/m)
As =13.84 cm#m As =5.04 cm¥m
L2 50 11386.50 14725 4651 (916.0 c/14 - 14.36 (6.3 ¢/6 - 5.20 -0.02
cm?/m) cm?/m)
As =13.83 cm#m As =5.04 cm3m
L3 50 11386.50 14721 4632 (916.0 c/14 - 14.36 (6.3 ¢/6 - 5.20 -0.02
cm?/m) cm?/m)
As =14.35 cm#m As =5.04 cm¥m
L4 50 11386.50 15676 4871 (016.0 c/14 - 14.36 (6.3 ¢/6 - 5.20 -0.03
cm?/m) cm?/m)




Calculos das Lajes

TERREO fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr =5.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
S Verificaga Verificag Verificaga Verificag | Armadu | Armadu | .
Laj | Direg . N o} ~ x x 0 x Cisalhame
x Secd | Flexa . ao Seca | Flexa - ao ra ra
e ao axial . axial . . - . nto
o] 0 (compress axial 0 o] (compress axial inferior | superior
30) (tracdo) 30) (tragéo)
Md = Md = vsd = 39.50
bw 20764 bw 10294 As = tf/m
_ | kaf.m/ _ | kaf.m/ 17.12 A's = vrdl =
- m - m cm2/m 5.42 28.04 tfim
1%0' 1%0' 216.0 cm?/m Modelo |
X om As = cm As = c/11 210.0 vrd2 =
_ | 11.09 _ | 5.39 (18.28 c/14 | 253.68 tfim
| cm2/m | cm2/m cmz/m) (5.61 | vsw=0.00
SC%]O A's = E::?no A's = fiss = cmz/m) tf/m
0.00 0.00 0.10 mm asw = 0.00
cmzm cm?/m cm?m
L1
Md = Md = _
bw | 16411 bw | 8555 As = vsd &/;2'87
| kgf.m/ | kaf.m/ 18.53 A's = vrdl =
N m N m cmz/m 4.69 o
1o 1o 0200 | cme/m 27\}Zdlztf_/m
Y cm As = cm As = c/16 210.0 243.23 t;/m
- 9.10 _ | 464 (19.63 c/16 T
= = vsw = 0.00
cmz/m cm?/m cm2/m) (4.91
500 | 5" 500 | “p - s it tfim
om A's = om A's = fiss = cmz/m) asw = 0.00
0.00 0.00 0.07 mm sz/n']
cmz/m cm2/m
Md = vsd = 30.29
bw 14725 bw As = tf/m
_ | kgf.m/ _ 13.84 vrdl =
- m - cm/m 27.31 tfim
1%0' 1%0' 516.0 Modelo |
X em As = om c/14 vrd2 =
_ | 7.80 _ (14.36 253.68 tf/m
| cmm y cm2/m) vsw = 0.00
50%10 A's = 5(:?“0 fiss = tf/m
0.00 0.08 mm asw = 0.00
cm#m cm#m
L2
';/lsdz; vsd = 19.84
bw Kaf.m/ bw As = tfim
= grﬁ = 5.04 vrdl =
100. 100. cmz/m 25.23 tf/m
v 0 As = 0 26.3 c/6 vrd2 =
cm | g OZ cm (5.20 247.21 tfim
= | eme/m = cmz/m) vsw = 0.00
50.0 s = 50.0 fiss = tf/m
cm | 06 cm 0.02 mm asw = 0.00
crem emm
bw | Md= bw As= vsd = 29.35
= | 14721 _ 13.83 tf/m
100. | kgf.nv 100 cmé/m vrd1 =
0 ' m 0 ' 216.0 27.31 tf/m
L3 X om cm c/14 Modelo |
= | As= _ (14.36 vrd2 =
. o . cm2/m) 253.68 tfim
55\'10 chf/?n i?ﬁo fiss = vsw = 0.00
0.08 mm tfim




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Verificaga o Verificaca -
Laj | Direc . ) o Ver~|f|ca(; ) ) o Ver~|f|ca(; Armadu | Armadu Cisalhame
~ Secd | Flexa - ao Seca | Flexa - do ra ra
e ao axial . axial - . - . nto
0 0 (compress axial 0 0 (compress axial inferior | superior
40) (tracdo) 30) (tracdo)
A's = asw = 0.00
0.00 cm?/m
cmzm
';/lsdz; vsd = 19.79
bw Kaf.m/ bw As = tfim
= 9 = 5.04 vrd1 =
100. 100. cm?/m 25.23 tf/m
0 _ 0 26.3 c/6 vrd2 =
Yo lem | A8 cm (5.20 247.21 tf/m
_ 5.04 _ 5 ~
= | eme/m = cm?/m) vsw = 0.00
50.0 s = 50.0 fiss = tf/m
cm |y 06 cm 0.02 mm asw = 0.00
¢ cmz/m
cm?/m
Md = vsd = 29.58
15676 As = tf/m
blN kgf.m/ blN 14.35 vrdl =
- m - cm?/m 27.31 tfim
1o 1o 516.0 Modelo |
X om As = om c/14 vrd2 =
Tl o832 ! (14.36 253.68 tfim
= 5 - 12 =
500 | ST 500 Al e
M1 0.00 cm 0.09 mm asw = 0,00
cmz/m cmz/m
L4
'g",o,dzg vsd = 20.24
bw kaf.m/ bw As = tf/m
= |9 o = 5.04 vrdl =
100. 100. cmzm 25.23 tf/m
0 _ 0 26.3 c/6 vrd2 =
Y cm 2‘%2 cm (5.20 247.21 tfim
= crﬁz m = cm?/m) vsw = 0.00
50.0 s = 50.0 fiss = tf/m
cm N cm 0.03 mm asw = 0.00
0.00 )
cm#m

cm#m




Dados dos Reservatorios

TERREO fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =5.00 cm
Cargas
Secdo (cm) Cargas Verticais (kgf/m?2) Horizontais
(kgf/m?)

Elemento H Elevacao Nivel Pfgs(r)io Rg‘;ﬁmﬁ:to Fg&fﬂg Total Base Topo
espy | 000 | 000 | 4500 | G | ek | 000 | kg
ey | 000 | 0w | e | 00 0% oo T oo
piby |00 | oo | oo | W0 | 0% om o
esny | 9000 | 000 | 4500 | Geind | ek | 000 | kg
AR [som | oo | woseo | M0 | 000 [ o T O | sony | 0o
esyy | 5000 | 000 | 130500 | Bii® | go0 | gop | gtim | 830000 | 000
FZQE;)C 50.00 | 000 | 1305.00 1?(391/5&?0 8288 8:88 53963'[1517 8300.00 | 0.00
"AELD o000 | oo | sson | IR0 | 000 | THS ogy | oo
mesyy | 5000 | 000 | 130500 | Bh® | 000 | oo | kgtim | 830000 | 000
FEQES'S‘ 50.00 | 000 | 1305.00 1?;;3&?0 8288 8:88 Sl‘(‘;ﬁz 8300.00 | 0.00
(Resyy | 5000 | 000 | w0500 | BERP | 0| g0 | g | 830000 | 000
(esyy | 5000 | 000 | 130500 | Bi® | go0 | gp | igtim | 830000 | 000
8 o | o | wow | 90| 00| 0B | 682 | oy | o
25 [ | oo | wew | IO T | o
mesry | 000 | 000 130500 | Yo | g0 | ooo | kgim | 0% | 000
28 [oom | om | o | 2500 | om [ om TS o | o
ooy oo | o | swsan | W |0 [ 000 [ OB om0 | ocg




TERREO

Lance 2

Reservatorio RES1

Resultados do Reservatorio

fck = 350.00 kgf/cm?

E = 294029 kgf/cm?
cobr =5.00 cm

Peso Espec = 2500.00 kgf/m?

ARMADURAS NA LAJE

Esforcos Resultados
Trecho ggi ggi Mdx Mdy Armadura inferior Armadura superior Flecha
(th) (t) (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
As=29.89 | As=1759 | A's=2173 | A's=25.77
1102 | 1291 cmz/m cmz/m cm/m cmz/m
L1 _28' 80 _24' 47 28855 24953 916.0 c/6 916.0 c/11 916.0 c¢/9 916.0 c/7 -0.63
’ ' (33.51 (18.28 (22.34 (28.72
cm?/m) cm?/m) cm?/m) cm?/m)
As=29.40 | As=7.66 | As=1154 | A's=25.97
1211 | 7.09 cm?z/m cmzm cmzm cmzm
L2 _30' 31 _26 39 27539 24785 916.0 c/6 9125 c/16 912.5c/9 916.0 c/9 -0.62
' ' (33.51 (7.67 (13.64 (22.34
cm?/m) cm?/m) cm2/m) cm?/m)
As=2336 | As=6.84 | A's=13.76 | A's=21.06
1202 | 747 cmz/m cmz/m cm/m cmz/m
L3 _31' 08 _24 78 19905 24386 916.0 c/8 910.0c/11 | 916.0c/14 9125 c/7 -0.62
' ' (25.13 (7.14 (14.36 (17.53
cm?/m) cm?/m) cm?/m) cm?/m)
As=16.04 | As=6.41 | As=13.50 | A's=19.88
9.99 973 cm?/m cmzm cmzm cmzm
L4 _2:'3 16 _1'5 38 16730 17231 9125 c/7 28.0 c/7 9125 ¢c/9 916.0c/17 | -0.60
: : (17.53 (7.18 (13.64 (11.83
cm?3/m) cm3/m) cm?/m) cm?/m)
As =5.03 As =5.03 , .
12.62 | 30.00 cme/m oneim | A2 =2/5 ol =2/5 -
. . cmzm cm?z/m
PAR1-A 1959 | 000 3406 4581 ﬂ8(.é) (():élo z8(.é) (():élo 8.0 /10 8.0 ¢/10 0.58
cmé/m) cmé/m) (5.03 cm?/m) | (5.03 cm?/m)
1438 | 2526 A(S:mzls,ﬁ 3 Azmjﬁ? 3| As :2/5.03 A's :2/5,03
. . cmz/m cm?z/m
PAR1-B 617 | 0.00 5651 5188 28.0 ¢/10 28.0 ¢/10 8.0 ¢/10 8.0 ¢/10 0.58
(5.03 (5.03 (5.03 cm?/m) | (5.03 cm&/m)
cm?/m) cm?/m) ' '
AS-D03 | ASBO3 T A =503 | As=503
PARL-C | 1433 | 2431 1 gopy 5193 | 080c/10 | g80c0 | CMIM AL
-3.68 | 0.00 98.0 ¢/10 28.0 ¢/10
(5.08 (5.03 (5.03 cm?/m) | (5.03 cm&/m)
cm?/m) cm?/m) ' '
13.89 | 47.37 Ascm$#88 Azmj §8 "~ :z/6 Sl :2/5 -
. . cmz/m cm?z/m
PAR1-D oa74| 000 7676 10278 916.0 c/16 28.0 c/7 2100 ¢/11 6.3 /6 0.60
(12.57 (7.18 (7.24 cm?/m) | (5.20 cm?/m)
cm?3/m) cm3/m) ' '
As = 2:L0.92 As = ;LO.83 A's -213.45 A's =503
819 | 5431 cmm cmm cm?m em2/m
PAR2 2038 | 0.00 9304 13180 9125¢c/11 | 9125¢c/11 | 216.0 c/16 263 ¢/6 0.61
) : (11.16 (11.16 (12.57 G 20'cm2/m)
cm?/m) cm?/m) cm?/m) '
As = 211.00 As = 210.17 A's —216.05 A's = 8.40
092 | 4477 cm?/m cm?/m cm?m cmz/m
PAR3-A 10542 15844 9125 c/11 210.0 c/7 916.0 c/16 0.62
-28.99 | 0.00 9125 c/16
(11.16 (11.22 (12.57 (7.67 cmélm)
cm?3/m) cm3/m) cm?/m) '
As=1219 | As=16.06 | A's=18.66 | A's=13.68
013 | 2394 cm?/m cm?z/m cmm cmz/m
PAR3-B -2§ 571 o 60 15308 18129 916.0c/16 | ©16.0c/12 | ¢16.0c¢/10 | 916.0 c/14 0.62
' ' (12.57 (16.76 (20.11 (14.36
cm?/m) cm?/m) cm?/m) cm?/m)




ARMADURAS NA LAJE

Esforgos Resultados
Trecho ggi ggy Mdx Mdy Armadura inferior Armadura superior Flecha
Y | (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
(tf) (tf)
As=1191 | As=15.62 | As=1850 | A's=10.94
cm?/m cm?3m cmzm cmzm
PAR3-C 0.32 | 25.62 15388 17351 216.0 c/16 916.0 c/12 916.0 ¢/10 912.5 c/9 0.61
-28.241 0.00 (12.57 (16.76 (20.11 (13.64
cm?/m) cm?/m) cm?/m) cm?/m)
As=7.74 As =6.81 A's =13.52 -
056 | 3063 cmz/m cmz/m cmz/m Acsn:zfrfs
PAR3-D : : 10671 9792 910.0¢/10 | 910.0c/11 | 216.0 ¢/19 0.59
-25.21| 0.00 (7.85 (7.14 (1058 #12.5 ¢/20
. . - 2
cm?/m) cm?/m) cm?/m) (6.14 cm?/m)
As=9.76 As=6.26 | A's=10.84 A's = 5.03
cm2/m cm2/m cmzm o
7.03 | 39.03 cm#m
PAR4 8732 8174 912.5 c/12 912.5 ¢/19 9125 c/11 0.57
-24.81| 0.00 (10.23 (6.46 (11.16 96.3 c/6
: - : 2
cm?/m) cm?/m) cm?/m) (5.20 cm?/m)
As=5.00 | AS=329 | ag-630 | A's=329
14.94 | 106.08 cme/m cme/m cm?/m cm?/m
PAR5 3126 | -0.40 988 1169 28.0 ¢/10 98.0 ¢/15 2100 ¢/14 8.0 ¢/15 0.52
(503 (335 (5.61 cm?/m) | (3.35 cm?/m)
cm?/m) cm?/m) ' '
Af;;jﬁ?g Azr;?r}?z As=470 | As=332
20.33 | 89.13 cmz/m cm#m
PARG6 2730 | -155 122 52 210.0 ¢/16 28.0 ¢/15 210.0 ¢/16 28.0 ¢/15 0.51
(491 (335 (4.91 cm?/m) | (3.35 cm?/m)
cm?/m) cm?/m) ' '
AS-335 | ASZ329 | as=345 | As=329
1241 | 8454 cm/m cm/m
PAR7 2108 -028 455 517 28.0 c/14 98.0 ¢/15 28.0 /14 28.0 ¢/15 0.52
(3.59 (335 (3.59 cm?/m) | (3.35 cm?/m)
cm?/m) cm?/m) ' '
ARMADURAS NA CONTINUIDADE
Viga Lajel Momentos fletores (kgf.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A’s (inferior)
L1 As =4.80 cm¥m
Barra PARS 910.0 ¢/16
(4.91 cm?/m)
As =4.80 cm3m
Barra | 0 -1518 610.0 /16
(4.91 cm?/m)
L2 As =20.47 cmzm
Barra L1 -28855 912.5 c/5
(24.54 cm?m)
L1 As =7.50 cm¥m
Barra -4782 9125 c/16
PARL-D (7.67 cm?/m)
As =8.47 cm3m
Barra | \q D 113968 08.0 c/5
(10.05 cm®m)
L1 As =7.50 cm3m
Barra PAR? 9125 c/16
(7.67 cm?/m)
As =13.16 cm#m
Barra P'ﬁaz -19040 210.0 ¢/5
(15.71 cm?m)
L1 As =9.37 cm¥m
Barra -11975 28.0 c/5
PARS-A (10.05 cme/m)
As =8.14 cm¥m
Barra | TG 9619 08.0 c/6
(8.38 cm?/m)
L2 As =13.11 cm#m
Barra -17543 210.0 ¢/5
PAR3-B (15.71 cm?z/m)




ARMADURAS NA CONTINUIDADE

Viga Lajel Momentos fletores (kgf.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A's (inferior)
As =7.50 cm¥m
Barra PAEZS'B -4041 212.5c/16
(7.67 cm?/m)
L2 As =4.80 cm?/m
Barra PARG -58 210.0 ¢/16
(4.91 cm?/m)
As =4.80 cm?/m
Barra P'ﬁ?s 67 2100 ¢/16
(4.91 cm?m)
L3 As =13.18 cm?m
Barra L2 -20058 210.0 ¢/5
(15.71 cm#m)
L2 As =7.50 cm¥m
Barra -119 2125 c/16
PARI-C (7.67 cm?/m)
As =7.50 cm?/m
Barra PAle'C -4308 5125 ¢/16
(7.67 cm?m)
L3 As =13.38 cm?/m
Barra -15762 210.0 ¢/5
PAR3-C (15.71 cmzm)
As =7.50 cm¥m
Barra PAE;’ -C -4720 210.0 ¢/10
(7.85 cm?/m)
L3 As =4.80 cm¥m
Barra PAR7 210.0 ¢/16
(4.91 cm?/m)
As =4.80 cm?/m
Barra Pﬁ?? -550 210.0 ¢/16
(4.91 cm?/m)
La As =14.32 cm?/m
Barra L3 -17912 2125c¢/8
(15.34 cm¥m)
L3 As =7.50 cm¥m
Barra 210.0 ¢/10
PARL-B (7.85 cm2/m)
As =7.50 cm¥m
Barra PAE?} B -4593 210.0 ¢/10
(7.85 cm?/m)
L4 As =7.50 cm?/m
Barra -6384 2125 ¢/16
PAR3-D (7.67 cm?/m)
As =7.50 cm¥m
Barra PAE?'D -5338 212.5c/16
(7.67 cm?/m)
La As =7.50 cm¥m
Barra PAR4 212.5¢/16
(7.67 cm?/m)
As =7.50 cm¥m
Barra Pﬁ?“ -9714 28.0 ¢/6
(8.38 cm?/m)
L4 As =7.50 cm?/m
Barra 8125 ¢/16
PARL-A (7.67 cm?/m)
As =7.50 cm¥m
Barra PAIFj'A -7455 0125 c/16
(7.67 cm?/m)
As =9.53 cm¥m
Barra P'S‘Eéf -12529 28.0 c/5
(10.05 cm?m)
As =7.50 cm¥m
Barra PZETA -3866 2125 ¢/16
(7.67 cm?/m)
As =7.50 cm?/m
Barra | pAni -1054 6125 c/16
(7.67 cm?/m)




ARMADURAS NA CONTINUIDADE

Viga Lajel Momentos fletores (kgf.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A's (inferior)
As=7.11cm¥m
Barra PQEQ;B -3888 28.0 c/7
(7.18 cm?/m)
As =6.68 cm2/m
Barra P,F;\ARTA -3406 210.0 ¢/11
(7.14 cm?/m)
As =7.50 cm?/m
Barta | phni o 5651 #12.5 c/16
(7.67 cm?/m)
As =9.19 cm¥m
Barra PPAE\I%C -5603 28.0 c/5
(10.05 cm#m)
As =9.23 cm¥m
Barra PZ@??B -5651 28.0 ¢/5
(10.05 cm#m)
As =7.50 cm?/m
Bara | PARIS 1192 0125 /16
(7.67 cm?/m)
As =18.76 cm?/m
Barra | ot -9203 5125 ¢/6
(20.45 cm#m)
As =13.71 cm#m
Barra PZARF;F)C -7525 210.0 ¢/5
(15.71 cm?m)
As =7.50 cm¥m
Barra P";“ARéZD -975 2125 c/16
(7.67 cm?/m)
As =18.17 cm#m
Bara | oo | 17969 0125 c/6
(20.45 cm#m)
As =21.58 cm?/m
Barra PQARS'ZA -25547 2125 ¢/5
(24.54 cm¥m)
As =7.50 cm¥m
Barra PZARF\';ZA 912.5c¢/16
(7.67 cm?/m)
As =11.92 cm?/m
Barra Eﬁggi -13631 210.0 c/6
.09 cm?m
(13.09 cm?/m)
As =7.87 cm2/m
Barra Eﬁggg -7404 28.0 ¢/6
(8.38 cm?m)
As =13.85 cm?m
Barra Eﬁgg:g -15388 210.0 ¢/5
.71 cm#m
(15.71 cm?/m)
As =7.61 cm?/m
Barra Eﬁgg:g -6148 8.0 c/6
(8.38 cm?/m)
As =7.60 cm¥m
Barra Eﬁggg -8315 28.0 c/6
(8.38 cm?/m)
As =7.50 cm?/m
Bara | PARTS 5637 5125 c/16
(7.67 cm?/m)
As =21.10 cm?m
Barra | oob -23500 6125 c/5
(24.54 cm¥m)
As =7.50 cm¥m
PAR3-D
Barra PAR4 -435 912.5¢/16

(7.67 cm?/m)




Calculos do Reservatorio

TERREO fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =5.00 cm

Reservatorio RES1

ARMADURAS POSITIVAS (LAJE)

Momento positivo Momento negativo
Verificacd - Verificacd .
Trech | Direg 0 Vergllgcag 0 Verfligcag ArT;du Arr:];du Cisalhame
0 do |Flexdo axial axial Flexdo axial axial inferior | superior nto
(compress (tracio) (compress (tracio)
ao) ao)
Md = Md = vsd = 72.63
kgt | FA=1102 | aq561p | kotm/ | FIZ2L02 1 gagge | SO0 | As= | widi=
m . ~.. | Situagdo: m . ~.. | Situacdo: ; 15.54 30.87 tf/m
Situacéo: Situacéo: cm?zm
GE GE cm2/m Modelo |
X | As= GE As= | As= GE As= | 180061 160 vrd2 =
oo | ASTI48 | gy | S | ASETO4 | e | (351 | S | as3es tfim
' cm2/m ' : cm2/m ' cmz/m) "~
cm2/m o — cmm | cm2m - cm?z/m . (16.76 | vsw=30.55
k A's =0.00 - k A's=0.00 - fiss= 2/ £
A's = cm2/m As=0.00| As= cm2/m A's=0.00 009 mm | €M m) tf/m
0.00 cmzm 0.00 cm?z/m ' asw =17.87
L1 cm?/m cm?/m cm#/m
Md = Md =
13968 | jpgr | Fd= | 2893 o9 | Fd= As = v ;/40'18
kgfm/ | PO 2S5 1 2936tf | kofm/ | FOTLR | 20364 | 1750 | A= il =
m .~ .| Situacéo: m .~ .| Situagdo: | cm#m 16.19 o
Situacéo: Situacéo: 27.52 tfim
GE GE GE GE 216.0 cm?m vrd2 =
Y As = z As = As = h As = c/11 216.0 -
68 As =5.99 11.56 13.94 As=12.29 17.72 (18.28 o/12 244.3_9 tf/m
cmém cmém vsw =0.00
cm?m | A = 0.00 cm?/m | cm2/m A's = 0.00 cmz/m cm2/m) (16.76 tf/m.
A's = ch_lzlrﬁ A's=0.00| As= crr:zlrﬁ A's=0.00 | fiss= cmz/m) asw = 0.00
0.00 cmz/m 0.00 cmz/m | 0.09 mm cm_zlrﬁ
cm?/m cm?/m
Md = Md = vsd = 65.76
27539 _ Fd = 8429 _ _ _ tf/m
kgfm/ Fd=12.11 36.41 tf kgfm/ Fd=12.11 Fd = As = A's = vrdl =
tf . . tf 36.41 tf 29.40
m Lo Situagdo: m - L 7.50 30.87 tfim
Situag&o: Situacdo: | Situagdo: | cm#m
GE cmzm Modelo |
X As= GE As = As = GE GE 916.0 ¢/6 2125 vrd2 =
S= | As=13.36 10.35 S= | As=2.87 |As=9.09 | (3351 16 | 25368 tfim
Ll omm e | e | CmAm | emeim | emeim) | g | S0
cmm | ag=0,00 | M CMm | A's=0.00 | A's=0.00 | fiss = > g
AS = cmem  |AS=0001 A= cmz/m cmé/m | 0.08 mm | S™M) t/m
2 ' —
0.00 cmz/m 0.00 asw =13.84
L2 cm?/m cm?/m cm?/m
Md = Md =
6955 24785 Fd= | As= vsd =37.96
Fd= tf/m
kgf.m/ | Fd = 7.09 tf 31 67 tf kgf.m/ | Fd=7.09tf | 31.67 tf 7.66 A's = vrdl =
m Situacéo: Sitlja j0: m Situacdo: | Situagdo: | cm?zm 12.85 25 59 tf_/m
GE e GE GE o125 | cmifm | =0T
Y As = As =1.38 _ As= | As=1293 As = c/16 216.0 .
As =6.43 245.41 tfim
3.77 cmz/m em2/m 13.84 cmz/m 17.93 (7.67 c/15 VSW = 0.00
cmzm | A's=0.00 A's =377 | cmém | A's= 0.00 | cmz/m cm2/m) (13.40 tf?m.
A's = cmz/m cn;/rﬁ A's = cmm | A's=0.00| fiss= cmz2/m) asw = 0.00
0.00 0.00 cmz/m | 0.10 mm o
cm?/m cm?/m ce/m
Md= | Fd=12.02 _ Md= | Fd=12.02 | Fd= As = - _
19905 tf Sase | 9386 if 37.30tf | 2336 | AST | Vsd=59.34
g Situacéo: Situacio: g Situacdo: | Situagdo: | cm#m cme/m vrdl =
3 | X m GE e | ™ GE GE |0160¢8 )| 160 | 2932 thim
As =9.12 _ As=341 | As=9.74 | (25.13 / ) ’ del
As = cmz/m A= As = cmz/m cm2/m | cm?/m) ¢/20 Modelo |
= b 15.32 S = AS=000 | As=000| fiss= (10.05 vrd2 =
1062 | As=000 | ooy 4.94 s=" s=" 155 = cm?/m) | 253.68 tf/im
cm¥m cmzm cmzm cmzm cm¥m | 0.09 mm




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Verificacd - Verificacd -
Trech | Direg o Ver~|f|cag o Veerflcag Armadu | Armadu Cisalhame
0 do | Flexdo axial 40 Flexao axial 40 ra ra nto
axial axial inferior | superior
(compress (traco) (compress (tracio)
40) ¢ 40) ¢
A's = As=0.00| As= vsw =17.26
0.00 cm¥m 0.00 tf/m
cmzm cm?z/m asw =10.09
cm3/m
Md = Md = B
9320 rqo | 24386 Fd= As= vsd &/38-93
kgf.m/ | Fd = 7.47 tf o | KoEM/ | Fd =747t | 29.74 tf 6.84 As= m
. .. 29.74 tf . .. - X vrdl =
m Situacéo: A m Situacdo: | Situagdo: | cm#m 10.93
Situagdo: 25.53 tf/m
GE GE GE GE 210.0 cm?/m vrd2 =
Y As= | As=156 As= As= | As=12.60 As = c/11 9125 i,
) s =6.84 > 246.13 tfim
5.06 cmz/m 13.55 cmz/m 17.38 (7.14 c/11 =
. cmzm e vsw =0.00
cmm | A's=0.00 A's = 0.00 cmm | A's=0.00 cmz/m cm2/m) (11.16 f/
A's = cmz/m S=". A's = cmm | A's=0.00| fiss= cmz/m) t/m
- cm?/m N emzm. | 0.09 mm asw =0.00
0.00 0.00 . cmm
cm3/m cm3/m
Md = Md = vsd =51.51
16730 Fd= 11940 Fd= As= tf/m
kgf.m/ | Fd=9.99tf | 27.79tf | kaf.m/ | Fd =9.99 tf 2779 tf 1650‘4 A's = vrdl =
m Situacdo: | Situagdo: m Situacéo: L s ; 9.26 27.96 tfim
Situagdo: | cm#m
GE GE GE GE 0125 o7 cm/m Modelo |
X As= | As=7.60 As = As= | As=5.02 As = . 912.5 vrd2 =
) ) $=9.82 | (17.53
8.85 cmém 12.35 6.28 cmém cme/m cme/m) c/13 254.69 tf/m
cmzm | A's=0.00 cmm | cmz/m | A's =0.00 A's=0.00 | fiss = (9.44 vsw =9.26
A's = cm?zm As=000| A= cmzm o cm&/m) tfim
cmzm | 0.09 mm _
0.00 cm?/m 0.00 asw =5.39
L4 cmZm cmm cm?/m
Md = Md = B
9320 go | 17231 Fd= Ao vsd &/37-17
kgf.m/ | Fd = 9.73 tf = | kofm/ |Fd=9.731tF| 18.45tf = | As= m
. .. 18.45 tf . .. - . 6.41 vrdl =
m Situacéo: A m Situacdo: | Situagdo: 7.72
Situagdo: cmz/m 25.69 tf/m
GE GE GE cmm _
_ GE _ _ 28.0 c/7 vrd2 =
Y As= | As=2.72 _ As= | As=8.18 As = 916.0
As =6.41 (7.18 248.74 tfim
5.00 cmz/m 9.44 cm?/m 11.83 c/20 _
b cm2/m b cm2/m) vsw = 0.00
cmzm | A's=0.00 A's =000 cmzm | A's=0.00 cm¥m fiss = (10.05 tfim
o — 2 - o — 2 's = - 2
A's = cm?z/m cmzim | A= cm?/m Ang?rﬁOO 0.08 mm | €M /m) asw = 0.00
0.00 0.00 cmé/m
cm3/m cm3/m
Md = Md = vsd = 22.67
9320 B 9320 _ B _ tf/m
kgf.m/ Fd= kgf.m/ Fd=12.62 Fd= As = L vrdl =
m 2350 tf m tf 23.50 tf 5.03 As= | e e
Situagdo: Situagdo: | Situagdo: | cm#m 5.03 Mo delo |
X B PE _ GE PE 28.0¢/10 | cm?m vrd2 =
As = As=430 | AS= | As=015 |As=470| (5.03 |28.0c/10 256,00 tf/m
4-?‘5 cmz/m 4-§6 cm?/m cmz/m cm2/m) (5.03 VSW‘ ~ 000
cmz/m A's=2.80 | SM/M | A=000 |As=280] fiss= | cm?/m) .
A's = cmm | AS=E cmz/m cmzm | 0.07 mm !
0.00 0.00 asw = 0.00
PAR1 cm?/m cmz/m cmz/m
-A Md = Md = }
9320 9320 ~ vsd = 16.25
kgf.m/ kgf.m/ As = , tf/m
m m 5.03 A's = vrdl =
cmz/m 5.03 25.44 tfim
v _ _ 28.0c/10 | cmim vrd2 =
As = As = (5.03 | #8.0¢/10 | 251.36 tf/m
4'?5 4'?5 cm2/m) (5.03 vsw =0.00
cm/m cm?/m fiss= | cmZm) tf/m
As = As = 0.03 mm asw = 0.00
0.00 0.00 cm2/m
cm3/m cm3/m




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Verificaa Verificag Verificaga Verificag | Armadu | Armadu .
Trech 0 50 0 50 ra ra Cisalhame
0 Flexao axial axial Flexao axial axial inferior | superior nto
(compress (traco) (compress (tracio)
50) ¢ 50) ¢
Md = Md = vsd = 27.99
9320 _ _ 9320 _ _ _ tf/m
kgf.m/ | Fd=14.38 | Fd=7.41 | ooy | Fd=14.38 | Fd=741 | As= - vrdl =
tf tf tf tf 5.03 A's=
m . .. . .. m . .. . .. 25.71 tf/m
Situacdo: | Situacdo: Situagdo: | Situagdo: | cm¥m 5.03 Modelo |
_ GE GE B GE GE 28.0c/10 | cm?m vrd2 =
AS= | As=110 |As=3.87| AS= | As=111 |As=3.88| (5.03 |08.0¢c/10 256,00 1f/m
4'?6 cmz/m cmz/m 4'?6 cm?/m cmz/m cm2/m) (5.03 vsW ~000
cm¥/m | A5 =000 |A's=0.00 | MM | A's=000 |As=000| fiss= | cm/m) .
A's = cmz/m cmzm | AS= cmz/m cmz/m | 0.07 mm !
0.00 0.00 asw =0.00
PAR1 cm?/m cmz/m cm?/m
-B Md = Md = ~
9320 9320 ) vsd =23.59
kgf.m/ kgf.m/ As = , t/m
m m 5.03 A's= vrdl =
cm?/m 5.03 25.44 tfim
: B 28.0¢c/10 | cm?m vrd2 =
AS = As = (5.03 | 8.0 ¢/10 | 251.36 tf/m
4.95 4.95 cmm) | (5.03 | vsw=0.00
cmz/m cmz/m fiss= | cmzm) tf/m
A's = A's = 0.04 mm asw = 0.00
0.00 0.00 cm2/m
cm¥m cm¥m
Md = Md = vsd = 28.26
9320 _ _ 9320 _ _ _ tf/m
kogf.my | FA=1433 | Fd=4.41 | ¢y | Fd=1433 | Fd=441 | As= . vrdl =
tf tf tf tf 5.03 A's=
m . .. . .. m . .. . .. 25.71 tf/m
Situacdo: | Situacdo: Situagdo: | Situagdo: | cm¥m 5.03 Modelo |
_ GE GE B GE GE 28.0c/10 | cm?m vrd2 =
AS= | As=111 |As=350| AS= | As=109 | As=3.47| (503 |08.0c/10 256,00 tf/rm
4-?6 cmz/m cmz/m 4'§6 cm?/m cmz/m cm2/m) (5.03 vsW ~000
cm¥/m | A =000 |A's=0.00 | CM/M | A's=000 |AS=000| fiss= | cm/m) .
A's = cm¥m cmzm | AS= cm¥m cm¥m | 0.06 mm -
0.00 0.00 asw =0.00
PAR1 cm?/m cmz/m cmz/m
-C Md = Md = _
9320 9320 B vsd = 23.56
kgf.m/ kgf.m/ As = , t/m
m m 5.03 A's= vrdl =
cmz/m 5.03 25.44 tfim
_ B 28.0¢/10 | cm?/m vrd2 =
AS = As = (5.03 | 8.0 ¢/10 | 251.36 tf/m
4'?5 4'?5 cm2/m) (5.03 vsw =0.00
cm/m cm/m fiss= | cmzm) tf/m
A = As = 0.04 mm asw = 0.00
0.00 0.00 cm2im
cm¥m cm?zm
Md = Md = vsd = 24.35
9320 _ _ 9320 _ _ As = tf/m
kgf.m/ | FA=1389 | Fd= |y ¢ o | Fd=1389 | Fd= 1188 | As= vrdl =
tf 29.69 tf tf 29.69 tf
m . . - .. m . . - ~ . | cm¥m 6.83 26.98 tf/m
Situagdo: | Situacéo: Situagdo: | Situagdo:
916.0 cm/m Modelo |
As = GE CE | As= GE GE g16 | 9100 | wrd2=
S= | As=226 |As=786| S7 | As=0.82 | As=6.83 '
491 487 (12.57 c/11 253.68 tf/m
cm?/m cmz/m cmz/m cmz/m 5 _
PARL omEm | A5 =000 |A's=000 | ™M | As=000 |As=0.00| MM | (714 - vsw=0.00
-D A'S = cm?/m cmym | AS= cmz/m cm2/m fiss= | cm?/m) tf/m
0.00 0.00 0.08 mm asw =0.00
cmm cm?m cm?/m
Md = Md = As = A's= | vsd=11.72
kgf.m/ kgf.m/ cm2/m cmz/m vrdl =
m m 8.0¢/7 | #6.3¢/6 | 25.57 tf/im
(7.18 (5.20 vrd2 =
cm3m) | cm¥m) | 246.71 tfim




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trech | Direg Vern;lca(;a Verjficag Verlgca(;a Verjficag Armadu | Armadu Cisalhame
0 do |Flexéo axial 40 Flexao axial ao _ra ra nto
axial axial inferior | superior
(compress (traco) (compress (tracio)
ao) ao)
As = As = fiss = vsw =0.00
5.57 5.04 0.08 mm tf/m
cmz/m cmz/m asw = 0.00
A's = A's= cm#m
0.00 0.00
cm¥m cm¥m
Md = Md = vsd = 27.56
9320 B 9320 B As = tfim
kgf.m/ | Fd=8.19 tf Sgggtf kgf.m/ | Fd = 8.19 tf 3526‘ﬁ 10.92 A's = vrdl =
m Situacéo: si tl;agéO' m Situacéo: si tﬁagéo cm2/m 13.45 26.78 tf/m
GE GE ’ GE GE ' 9125 cm#m Modelo |
X As= | As=2.88 As=846 | AS= As =3.85 As=943 c/11 216.0 vrd2 =
4.89 cm?zm . 4.91 cm?zm o (11.16 c/16 254.69 tf/m
b cm2/m b cm2/m -
cm2/m | A's=0.00 A's =000 | CM/m A's=0.00 A's = 0.00 cm2/m) (12.57 | vsw=0.00
A's = cmzm 2/rﬁ A's = cmzm cmzlrﬁ fiss = cm?/m) tfim
0.00 cm 0.00 0.09 mm asw =0.00
cm?/m cm?/m cm?/m
PAR2 Md = Md =
13180 9320 As = vsd = 14.94
kgfm/ Fd =54.31 kgfm/ 10.83 tf/m
m tf m em?/m A's= vrdl =
Situagdo: 5.03 26.36 tf/m
9125 s -
v As = GE As = o1l cm2/m vrd2 =
S As=0.17 S 1116 | #6:3¢/6 | 247.44 tf/m
715 1 emem 4.99 ( . (5.20 | vsw=0.00
cmi/m | a5 = 0,00 cmz/m cm/m) cm?/m) tf/m
AS = 2/m AS = fiss = asw = 0.00
0.00 om 0.00 0.09 mm :
cmz/m
cm¥m cm¥m
Md = Md = vsd = 67.91
9320 Fd= 10542 Fd = As = tf/m
kgf.m/ | Fd = 0.92 tf 34.78 tf kgf.m/ | Fd=0.92tf | 34.78tf | 11.0 A's= vrdl =
m Situagdo: si tﬁagéo m Situagdo: | Situagdo: | cm¥m 16.05 26.78 tf/m
GE GE ’ GE GE 9125 cm#m Modelo |
X As= | As=3.96 As=854 | As= As=5.44 As = c/11 216.0 vrd2 =
4.89 cm?/m cm2/rﬁ 556 cmz/m 10.02 (11.16 c/16 254.69 tfim
cmz/m | A's=0.00 A's =000 | CMm A's=0.00 cmz/m cm2/m) (12.57 | vsw = 25.66
A's = cm?/m om? /rﬁ A's = cmz/m A's=0.00| fiss= cm2/m) tfim
0.00 0.00 cm?/m | 0.09 mm asw =14.95
PAR3 cm?m cmm cm?/m
-A Md = Md =
10844 Fd=44.77 10996 Fd=44.77 As v ;/?:-04
kg;'qm/ tf kg:ﬁm/ tf 10.17 @Za vrdl =
Situacgdo: Situacgdo: cmz/m cﬁz /m 26.42 tf/m
v _ GE _ GE 210.0 c/7 2125 vrd2 =
As= | As=288 AS= | As=0.15 (11.22 e | 24816 tf/m
8.60 cm?/m 5.95 cmz/m cm2/m) C7 67 vsw =0.00
cmé/m | A= 0,00 cmé/m | s = 0,00 fiss= | U tf/m
A's = cmz/m A's = cmz/m 0.20mm | ™M | asw =000
0.00 0.00 cm2m
cm?/m cm?/m
Md = Md = vsd =72.13
9320 Fd= 15308 Fd = As = tf/m
kgf.m/ | Fd = 0.13 tf 35 48 tf kgf.m/ | Fd=0.13tf | 35.48tf | 12.19 A's= vrdl =
m Situagdo: si tﬁagéo m Situagdo: | Situagdo: | cm¥m 18.66 26.98 tf/m
PAR3 GE GE ) GE GE 216.0 cm2/m Modelo |
B X As= | As=356 | \ g | As= | As=8.10 As = c/16 216.0 vrd2 =
4.91 cmz/m o2 /r.n 8.12 cm?/m 12.63 (12.57 ¢/10 253.68 tfim
cmz/m | A's=0.00 A's =000 | CM/m A's=0.00 cmz/m cmz/m) (20.11 | vsw=30.05
A's = cmém om? /rﬁ A's = cmzm A's=0.00| fiss= cm2/m) tf/m
0.00 0.00 cm?/m | 0.08 mm asw =17.57
cm?/m cm?/m cmz/m




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trech Vern;lca(;a Verjficag Verlgca(;a Verjficag Armadu | Armadu Cisalhame
0 Flexdo axial aiic:al Flexao axial aiic:al inf;?ior supreall'ior nto
(corgg)ress (traco) (corgg)ress (tracio)
Md = Md =
18129 13899 As = vsd =57.18
kgf.m/ Fd =23.94 kgf.m/ Fd= %3.94 16.06 A's = tL/T_
m T ) m o cmz/m 13.68 vies =
Situacdo: Situacdo: 216.0 em2/m 27.2512tf/m
AS= | Ag SE 93 AS= | Ag SE 51 c/12 016.0 24Zr39 tf/m
10.03 2 7.64 2/ (16.76 c/14 e
cm?/m ; cm?/m cme/m) | (14.36 vsw = 0.00
emm | A = 0,00 emm | A5 = 0,00 ) y tf/m
'8‘5(') ; cmz/m 'g‘g ; cmz/m 0 {(S)Sn;m Cm/M) | sw = 0.00
. . . 2
cm?/m cm2/m cme/m
Md = Md = vsd =77.21
9320 _ 15388 Fd = As = tfim
kgf.m/ | Fd = 0.32 tf 35 gs_ " kgf.m/ | Fd=0.32tf | 33.88tf | 11.91 A's = vrdl =
m Situacéo: si tljagéo m Situacdo: | Situagdo: | cm#m 18.50 26.98 tfim
GE GE ’ GE GE 216.0 cm?/m Modelo |
As= | As=3.47 As=789 | As= As=8.12 As = c/16 916.0 vrd2 =
4.91 cm?m cmzlrh 8.16 cm?m 12.47 (12.57 c/10 253.68 tf/m
cmzm | A's=0.00 A's = 0.00 | CM/m A's =0.00 cm?/m cr_r12/m) (20.11 |vsw=35.12
A's = cmzm o /rﬁ A's = cmzm A's :2/0.00 . 235 = cm2/m) ‘[f/r;0 o
0.00 0.00 cmz/m .07 mm asw = 20.
PAR3 cm?/m cmm cm?/m
-C Md = Md =
17351 13265 As = vsd = 57.49
kgf.m/ Fd :;5.62 kgf.m/ Fd :;5.62 15.62 Ao V:L/:T’]_
2,
m Situagdo: m Situagdo: (;TG/ r(? 10.94 27.24 tfim
GE GE . cm?m vrd2 =
AS= | As=6.26 AS= | Ag=392 12 1 4125 ¢/9 | 244.39 th/m
9.59 cm?/m 7.26 cm?/m (12'76 (13.64 | vsw=0.00
emm | A = 0,00 cmm | a5 = 0,00 o ™ | cmerm) tf/m
'3‘; g cmz/m '(A)\f) ; cmz/m 0 (;Es)sn:m asw = 0.00
. . ' 2
cm?/m cm?/m cme/m
Md = Md = vsd = 48.21
9320 d= 10671 Fd= As = tf/m
kgfm/ | Fd=056tF| o0~ |kofm/|Fd=o0s6tf| ;0% | 774 | As= | wdi=
m Situacéo: si tLiagéO' m Situacéo: si tﬁagéo cm2/m 13.52 26.20 tf/m
GE GE ’ GE GE ’ 210.0 cm?/m Modelo |
As= | As=2.86 As=696 | AS= As =556 As=950 c/10 916.0 vrd2 =
4.87 cm?/m cm2/rﬁ 5.63 cmz/m cmzlrﬁ (7.85 c/19 255.42 tfim
cmzm | A's=0.00 A's =000 | CMm A's=0.00 A's = 0.00 cmzlm) (10.58 | vsw=5.84
A's = cm2/m cmem | AS= cm2/m cmz/m Og;s = cmz2/m) tf/rr; ”
0.00 0.00 09 mm asw = 3.
PAR3 cm?/m cmz/m cm?/m
-D Md = Md =
9792 9320 As = vsd = 30.21
kgf.m/ Fd :t?0.63 kgf.m/ Fd :t:f30.63 6.81 A's = v?;/;n_
m Situacgdo: m Situacgdo: cmé/m 6.23 25.74 tf/m
GE GE 210.0 cm#m vrd2 =
As= | As=129 AS= | As=0.49 c/11 8125 | 54962 tfim
5.24 o 5.00 2 (7.14 c/20 T
" cm?/m ; cm2/m cme/m) (6.14 vsw =0.00
cME/m | a5 = 0,00 CcMé/m | A5 = 0,00 i by tf/m
G“Bg cmz/m '3‘;; cmz/m 0 Olgsrr:m Cm?/m) | 2w =0.00
. . . 2
cm?m cm?m cmé/m
Md= | Fg=7.081f| 00~ | Md= [Fa=703tf| 07 | As= | As= |vsd=2352
9320 | situagéo: 2.9'77~tf_ 9320 | situagdo: 9. 11 T _ 9.76 10.84 tf/m
PAR4 kgfm/ | gg | SIUAGAO | yofm/ | GE S't‘géao' cm?m | cmeim | vrdl=
m | as=257 |, S5 1 m | As=3es |, O | g125 | 6125 | 2660tfm
cmz/m cmzlrﬁ cmz/m cmzlh c/12 c/11 Modelo |




ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trech Vern;lca(;a Verificag Verlgca(;a Verificag | Armadu | Armadu Cisalhame
0 Flex&o axial a0 Flex&o axial do _ra ra nto
(compress axial (compress axial inferior | superior
30) (tragéo) 30) (tragdo)
As= | As=0.00 |A's=0.00| As= | As=0.00 |A's=0.00| (10.23 (11.16 vrd2 =
4.89 cmz/m cmz/m 4.89 cmz/m cm?/m cm#m) | cmim) | 254.69 tfim
cmzm cm?z/m fiss = vsw =0.00
A's= A's= 0.08 mm tfim
0.00 0.00 asw =0.00
cm3/m cm3/m cm3/m
Md = Md =
9320 9320 As = vsd = 11.45
kgf.m/ kgf.m/ 626 | n- .
m m cmz/m >~ vies =
2125 5.03 25.48 tfim
_ B /19 cm?m vrd2 =
As = As = (646 | 96:30/6 | 247.44tfm
>03 4.99 oy | (620 | vsw=000
cm /T cm /T fiss= | CME/m) tf/m
AS = AS = 0.10 mm asw = 0.00
0.00 0.00 . emz/m
cm3/m cm3/m
Md = Md = vsd = 4.39
3355 _ 3355 _ _ tf/m
gt srsig | KO wsid | so0 | ASS | i
m S m L . 6.30 17.13 tfim
Situagéo: Situacdo: | cm#m
cm/m Modelo |
As = PE As = PE 88.0¢/10 | 100 vrd2 =
3.18 As=5.00 3.19 As=5511 (503 c/14 139.90 tf/m
2 cmz/m 2 cmz/m cm2/m) (5.61 VSW = 0.00
CX] m A's =447 CX] m AS=4AT| fiss= | b im
5= cm¥m 5= cm¥m | 0.08 mm -
0.00 0.00 asw = 0.00
2 2 cm¥m
PAR5 o d/ . v d/ .
3355 3355 vsd =3.93
kgf.m/ Fd=0.48 kgf.m/ Fd=0.48 As = tf/m
m tf m tf 3.29 A's= vrdl =
Situacéo: Situacdo: | cmzm 3.29 16.34 tf/m
B GE _ GE 28.0¢/15 | cm?/m vrd2 =
AS = As=120| AS= As=023| (335 |@8.0c/15 | 135.26 tf/m
3-39 cmz/m 3-39 cmz/m cm2/m) (3.35 vsw =0.00
cme/m A's=0,00 | CME/m As=000| fiss= | cmZm) tf/m
A's = cmm | AS=E cm?m | 0.02 mm asw = 0.00
0.00 0.00 cmz/m
cm?¥m cm?zm
Md = Md = vsd = 0.20
kS?‘SS/ Fd= k31i55/ Fd= As = tf/m
gr.m N gr.m N 4.69 A's= vrdl =
m 2101 | 2190 | emem | 470 | 17.05 tfim
Pé ) PIE ’ 210.0 cmz/m Modelo |
As = _ As = _ c/16 210.0 vrd2 =
3.19 As =3.90 3.19 As =3.92 (4.91 c/16 139.32 tf/m
cm#m cmm )
cmz/m A's = 3.90 cmzm A's =3.90 cm /m) (491 vsw = 0.00
A's = . A's = . fiss= cm2/m) tfim
cmz/m cmz/m
0.00 0.00 0.07 mm asw = 0.00
2 2 cm?/m
PARG o d/ i o d/ i
3355 B 3355 B B vsi =0.18
m m . s= vrdl =
Situacgdo: Situagdo: | cm#m 3.32 16.23 tf/m
_ PE _ PE 28.0¢/15| cm?m vrd2 =
As = As=028 | AS= As=027 | (335 |8.0c/15 | 134.10 tf/m
3-32 cmz/m 3-32 cmz/m cm2/m) (3.35 vsw =0.00
cme/m A's=0.14 | CMm As=016| fiss= | cmZm) tf/m
A'S = cmym | AS= cmzm | 0.00 mm asw = 0.00
0.00 0.00 cmm
cm3m cm3m




ARMADURAS POSITIVAS (LAJE)

Momento positivo Momento negativo
Verificacd - Verificacd -
Trech | Direg 0 Vergllgcag 0 Vergllgcag Arrp:du Arrp:du Cisalhame
0 do | Flexdo axial . Flexao axial . . - - nto
(compress axial (compress axial inferior | superior
30) (tracédo) 30) (tracdo)
Md = Md = vsd = 0.85
3355 3355
kgf.m/ Fd= | kgf.mv Fd= As = V:ZT -
m 25.30 tf m 25.30 tf 3.35 A's = 16.82 tfim
Situagdo: Situagdo: | cm#m 3.45 M'O delo |
X _ PE B PE 28.0c/14 | cm?m vrd2 =
As = As=335| As= As=345 | (359 |@80C/14| a000
3'38 cmz/m 3'218 cmz/m cm2/m) (3.59 vsW ~000
cm/m A's =301 | CMEm As=301| fiss= | cme/m) .
A's = cmym | AS= cm?m | 0.07 mm _
0.00 0.00 asw =0.00
cm?/m cm?/m cmz/m
PAR7 Md = Md = -
3355 3355 vsd =1.09
kgf.m/ Fd=0.34 kgf.m/ Fd=0.34 As = tfim
m tf m tf 3.29 A's = vrdl =
Situagdo: Situagdo: | cm#m 3.29 16.34 tf/m
v : GE B GE 28.0c/15| cmm vrd2 =
AS = As=055| AS= As=0.18 | (3.35 |@8.0c/15 | 135.26 tf/m
3'39 cmz/m 3'39 cmz/m cm2/m) (3.35 vsw = 0.00
cmz/m A's=0,00 | CME/m As=000| fiss= | cmZm) tf/m
G‘Za cm/m '8‘(336 cm2m | 0.00 mm asw = 0.00
: : cmzm
cm3/m cm3/m
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga | Lajel Momento negativo Momento positivo Armad
x Flexo Flexo x Flexo Flexo rmaauras
. Flexao ~ ~ Flexao ~ ~ finais
Trecho | Laje 2 compresséo tragdo compressdo | tragédo
Md = 5008 -
kgf m/m Fd=9.92 tf As =4.80 cm?m
L : Situacio: PE (210.0 ¢/16 - 4.91
As=118 __cme/m)
Barra As =4.80 cme/m fiss =0.01 mm
PAR5 'CrTlZ/m A's=1.18
A's=0.00 cmm
cm3/m
Md = 5008 —
kgf,m/m Fd = 10.46 tf As =4.80 cm2/m
PARS SitanéO: GE (210.0 C/216 -491
As =2.90 __ cme/m)
Barra As =4.80 cm?/m fiss = 0.04 mm
L2 cme/m A's=0.00
A's =0.00 cmz/m
cm¥m
Md = 28855 -
kgf.m/m Fd=11.02tf | Fd=10.46 tf As =20.47 cm?/m
L2 Situacdo: GE | Situacdo: GE (#12.5 C/25 -24.54
As=1417 | As=16.79 _cm?/m)
Barra As=1551 cm2/m cme/m fiss = 0.09 mm
= cre/m As=000 | As=000
AS - 0.00 sz/m CmZ/m
cm3/m
Md = 13910 _
kgf m/m Fd=9.12tf As =7.50 cm¥m
L1 ) Situagdo: GE (912.5 ¢/16 - 7.67
As = 3.67 _om#/m)
Barra PARI- As=7.33 cmz/m fiss = 0.04 mm
D cme/m A's=0.00
A's =0.00 emz/m
cm#m
Md = 13968 As =8.47 cm¥m
PARL- | “ygfmm | Fd=47.37tf | Fd=0.121f (8.0 ¢/5 - 10.05
Barra D Situacfo: GE | Situacéo: GE cme/m)
_ As =1.45 As =8.47 fiss = 0.09 mm
L1 As=17.33 cmz/m cmz/m
cm3/m




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo
Armaduras
Flexao Flexo ~ Flex~o Flexao Flexo ~ Flex~0 finais
Trecho | Laje?2 compressao tragdo compressao | tragéo
A's=0.00 A's=0.00 A's=0.00
cm?m cm?m cm?m
Msgf.;?;gmlo Fd=5.83tf As =7.50 cm?/m
L1 Situagdo: PE (e12.5 C/ZZ}.G -7.67
Barra As=733 As =0.67 . cme/m)
S= 1 cm2/m iss = 0.00 mm
PARZ | cmF/m A's = 0.67
g
Msgf.rﬁzm Fd=54.31tf | Fd=5.83tf As =13.16 cm¥m
PAR2 Situagdo: GE | Situagéo: GE (2100 C/;? -15.71
Barra As = As =3.40 As =10.80 ) (im m)
s =10.07 cm/m cm/m fiss =0.08 mm
L1 cmé/m As=000 | As=000
Mggf.rlns;?nlo Fd=4477tf | Fd=24.54tf As =9.37 cm?m
L1 Situagdo: GE | Situacdo: GE (28.0 0/25 -10.05
Barra _ As =0.68 As =9.37 _cm /m)
PAR3- | As=730 cm?/m cmé/m fiss = 0.10 mm
A cmé/m As=000 | A's=0.00
Nowm | omm | emm
legf,rlysﬁnlo Fd =24.54 tf As =8.14 cm2/m
PAR3- Situagdo: GE (28.0 c£6 -8.38
Barra A As=7 As=8.14 _cm /m)
s=7.30 cmz/m fiss =0.10 mm
L1 emé/m A's =0.00
o
Mggf.x;“ Fd=23.94tf | Fd=230.64tf As =13.11 cm?¥m
L2 Situacdo: GE | Situacdo: GE (910.0 0/25 -15.71
Barra _ As =6.29 As=13.11 ) C_m /m)
PAR3. | As=926 cm?/m cme/m fiss = 0.10 mm
B cmé/m A's =0.00 A's =0.00
AS=000 | cmem cmé/m
Msgf.rlnij?nlo Fd = 30.64 tf As =7.50 cm?/m
it Situacéo: PE (125 c/216 -7.67
Barra B As = As=5.92 _cmem)
s=7.33 cm2/m fiss =0.09 mm
L2 emé/m A's = 3.65
g
NLZer/OrgS Fd = 14.24 tf As =4.80 cm¥m
L2 Situagao: PE (2100 C/Z}G -4.91
Barra As = As=171 _cm m)
s =4.80 cmm fiss=0.01 mm
PARG emé/m A's=170
e
ngf,rﬁf’,ﬁg Fd=14.17 tf As = 4.80 cm?/m
Situagdo: PE (910.0 ¢/16 - 4.91
PARG6 ¢ oim)
Barra As = As=171 _ c_m
s =4.80 cma/m fiss =0.01 mm
L3 cme/m A's = 1.69
g
L3 Md = 20058 F_d = 1}.43 tf F_d = lf1.24 tf As =13.18 cm?m
Barra kgf.m/m Situagdo: GE | Situagdo: GE (#10.0 ¢/5 - 15.71
As=9.21 As =12.40 cmz/m)
L2 cm?/m cm?/m fiss =0.10 mm




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo Armaduras
. Flexao Flexo . Flex~o Flexdo Flexo . Flex~0 finais
Trecho | Laje?2 compressdo tracdo compressdo | tragdo
As =10.63 A's=0.00 A's=0.00
cmzm cmz/m cm?/m
A's=0.00
cm3/m
Md = 13910 =
kgf.m/m Ed = 6.85 tf As =7.50 cm?/m
L2 ' Situagao: PE (912.5 ¢/16 - 7.67
As =0.86 cm&/m)
Barra PARL- As = 7.33 em2im fiss =0.00 mm
C cmé/m A's =0.72
A's=0.00 cmz/m
cm3/m
Md = 13910 -
kgf.m/m Fd = 6.85 tf As =7.50 cm?/m
PAR1- ' Situagdo: GE (912.5¢/16 - 7.67
c As = 3.13 cm?/m)
Barra As=733 Iy fiss =0.03 mm
L2 cne/m A's = 0.00
A's=0.00 emeim
cm#m
Md = 15762 _
kgf.m/m Fd=25.62tf | Fd=27.79tf As =13.38 cm?/m
L3 Situacdo: GE | Situago: GE (¢10.0 C/25 -1571
Barra _ As=5.12 As=11.81 __cme/m)
PAR3- As —28.31 cmé/m cm2/m fiss = 0.08 mm
C cmé/m As=000 | A's=0.00
A's =0.00 cmz/m cmz/m
cmzm
Md = 13910 _
kgf.m/m Fd = 27.79 tf As =7.50 cm?m
PAR3- ' Situagdo: GE (210.0 ¢/10 - 7.85
c As = 6.39 cm2/m)
Barra As=7.31 cm/m fiss =0.07 mm
L3 emé/m A's =0.00
A's=0.00 emeim
cm3/m
Md = 5008 —
kgf.m/m Fd=9.19 tf As =4.80 cm¥m
L3 ' Situagéo: PE (210.0 ¢/16 - 4.91
As=1.09 cmz/m)
Barra As =4.80 cm/m fiss =0.00 mm
PAR7 'cnlzlm A's = 1.09
A's=0.00 cmz/m
cmzm
Md = 5008 -
kgf.m/m Fd =907 tf As =4.80 cm?m
PAR7 Situagéo: PE (910.0 ¢/16 - 4.91
As=171 cm&/m)
Barra As = 4.80 emzim fiss=0.01 mm
L4 ere/m A's=1.08
A's=0.00 cmz/m
cm3/m
Md = 17912 -
kgf.m/m Fd=10.08tf | Fd=9.19tf As =14.32 cm?/m
L4 Situagdo: GE | Situagéo: GE (912.5¢/8 - 15.34
= = cmz/m)
As =8.23 As =10.64 .
L3 ce/m As=000 | As=0.00
A's =0.00 cmm cmm
cm3/m
Md = 13910 -
kgf.m/m Fd = 7.68 tf As =7.50 cm¥m
As=0.88 cmz/m)
Barra |\ py | As=731 Iy fiss = 0.00 mm
B cme/m A's =0.88
A's=0.00 cmg/m
cmzm
PAR1- | Md=13910 Fd=7.68tf _ )
Barra B kgf.m/m Situacdo: GE As =17.50 cme/m




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo
Armaduras
Flexdio Flexo Flexo Flexdo Flexo Flexo finais
Trecho | Laje?2 compressao tracéo compressao | tragéo
As =337 (10.0 ¢/10 - 7.85
L3 As=7.31 cmé/m cmz/m)
cmz/m A's=0.00 fiss =0.03 mm
A's =0.00 cm?/m
cm?m
Md = 13910 -
kgf.m/m Fd=13.32tf As = 7.50 cm?m
L4 Situagdo: GE (912.5 ¢/16 - 7.67
As =5.04 cm2/m)
Bara | pAR3. | AS=7.33 cma/m fiss = 0.07 mm
i cmz/m .
D A's =0.00
A's =0.00 emeim
cm3/m
Md = 13910 ~
kgf.m/m Fd=13.32tf As =7.50 cm2/m
PARS- Situacdo: GE (912.5 ¢/16 - 7.67
D As = 4.50 cm?/m)
Barra As=17.33 J fiss = 0.06 mm
L4 cme/m A's =0.00
A's=0.00 emz/m
cm?¥m
Md = 13910 _
kgf.m/m Fd=11.31tf As =7.50 cm?/m
L4 Situagdo: PE (912.5 ¢/16 - 7.67
As=1.30 cm?/m)
Barra As=17.33 cme/m fiss = 0.00 mm
PAR4 FmZ/m A's =130
A's =0.00 i
cm3/m
Md = 13910 ~
Fd=39.03tf | Fd=1131tf As =7.50 cm?#m
kgf.m/m ituaca ituaca (98.0 /6 - 8.38
PAR4 Situacdo: GE | Situagdo: GE P :
As=0.17 As=6.50 ~cm /m)
Barra As =17.30 cm2/m cm2/m fiss = 0.07 mm
L4 cmé/m As=000 | A's=0.00
A's =0.00 cmz/m cm/m
cm?m
Md = 13910 -
kgf.m/m Fd =475 tf As =7.50 cm?/m
L4 Situagdo: PE (912.5 ¢/16 - 7.67
As=0.55 cm2/m)
Bara | o | As=733 em2/m fiss = 0.00 mm
cma/m o —
A , A's=0.55
A's=0.00 emz/m
cm3/m
Md = 13910 —
kgf.m/m Fd=30.00tf | Fd=4.75tf As =7.50 cm?/m
PAR1- Situagdo: GE | Situagio: GE (125 c/216 -7.67
A As = 0.09 As =451 ~ cm?/m)
Barra As=17.33 cmm cm2/m fiss = 0.07 mm
L4 cme/m As=000 | As=0.00
A's =0.00 cmm cmz/m
cmi/m
Md = 13910 -
kgf.m/m Fd=0.92 tf Fd =23.50 tf As =9.53 cm¥m
PARI1- Situacdo: GE | Situacdo: GE (#8.0 Cl? - 10.05
A As = 6.44 As =953 - cm?/m)
Barra As =17.30 cm2/m cm2/m fiss = 0.10 mm
cmz/m o — o —
PAR4 i A's=0.00 A's=0.00
A's =0.00 cm2/m cmz/m
cm?¥m
Md = 13910 ~
kgf.m/m Fd=0.92tf | Fd=23.50tf As =7.50 cm?/m
PAR4 Situagio: GE | Situagdo: GE (812.5¢/16 - 7.67
Barra _ As =190 As=541 __cmé/m)
PAR1- As '27'33 cmz/m cm?m fiss =0.06 mm
A cme/m A's =0.00 A's = 0.00
A's=0.00 cm#m cm#m
cm3/m




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo Armaduras
. Flexdo Flexo . Flex~o Flexdo Flexo . Flex~0 finais
Trecho | Laje?2 compressao tracao compressdo | tragéo
Md = 13910 Fd=8.30tf As =7.50 cm¥m
PARL- | kgtm/m Situagdo: PE (9125 /16 - 7.67
A "
As =158 oo m)
Barra As=17.33 - fiss = 0.01 mm
PAR1- cm?m A's = 0.33
B A's =0.00 el
cmzm
Md = 5008 -
kgf.m/m Fd=1275tf | Fd=24.69tf As =7.11 cm?/m
PARI- Situacdo: GE | Situacdo: GE (28.0 027 -7.18
B As=1.95 As=7.11 - cm?/m)
Barra As=4.78 cm#m cm?/m fiss =0.09 mm
cma/m o — o=
PAR7 i A's=0.00 A's =0.00
A's=0.00 cm#m cmm
cm?m
Md = 5008 —
kgf.m/m Fd=12.62tf | Fd=24.69 tf As =6.68 cm#m
PARTY Situagdo: GE | Situagéo: GE (2100 C/211 -7.14
Barra - As =150 As = 6.68 _om /m)
paRL | A8~ 480 cm?/m cme/m fiss = 0.10 mm
A cmé/m A's = 0.00 A's = 0.00
A's =0.00 cmm cmz/m
cm¥m
Md = 13910 _
PAR1- kgf.m/m Fd=1438tf | Fd=1.26tf As =7.50 cm#m
B Situagdo: GE | Situagdo: GE (#12.5 C/216 -7.67
As=1.11 As=3.11 ~om /m)
Barra As=1.33 cm2/m cm2/m fiss=0.03 mm
PARL- | cméfm AsS=000 | As=0.00
c A's=0.00 cm2/m cm/m
cm?m
Md = 5603 -
kgf.m/m Fd=14.33tf | Fd=27.93tf As =9.19 cm?m
PAR1- Situagdo: GE | Situagio: GE (28.0 c/25 -10.05
c As=3.42 As=9.19 - cmi/m)
Barra As =5.36 cm2/m cmzm fiss=0.08 mm
cmzm o = o —
PARG cm A's =0.00 A's =0.00
A's =0.00 cmm cmz/m
cm3/m
Md = 5651 .
kgf.m/m Fd=14.38tf | Fd=27.93 tf As =9.23 cm?/m
PARG Situagéo: GE | Situagio: GE (8.0 C/25 -10.05
Barra _ As = 3.46 As =9.23 ) C_m /m)
PARL | A= 540 cme/m cme/m fiss = 0.08 mm
B cmim A's =0.00 A's =0.00
A's=0.00 cm/m cm?/m
cmzm
PAR1 MI? ? 13910 Fd =5.65 tf As =7.50 cm?/m
o | e Situacio: GE (@125 /16 - 7.67
As=135 cmz/m)
Barra As=7.33 em2im fiss = 0.00 mm
PARL- | cméim A's=0.00
D A's =0.00 el
cm3/m
Md = 9203 -
kgf.m/m Fd=13.89tf | Fd=35.581tf As =18.76 cm2/m
PARL- Situagdo: GE | Situagdo: GE (125 C/26 -20.45
D As=717 | As=13.86 - cme/m)
Barra As=9.03 cmz/m cm?m fiss = 0.08 mm
cm?m o — o —
PARS cm A's =0.00 A's = 0.00
A's =0.00 cmm cmm
cmzm
Md = 7525 Fd=14.24tf | Fd=35.581tf As =13.71 cm¥m
PARS Situagdo: GE | Situagdo: GE (10.0¢/5-15.71
kgf.m/m cméfm)
Barra As=537 | As=12.14 .
PAR1- _ cm?/m cm3/m fiss = 0.08 mm
C As=729 | As=000 | As=000
cm?/m cmzm cm?/m




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo
Flexo Flexo Flexo Flexo Armaduras
. Flexao . ~ Flex&o . x finais
Trecho | Laje?2 compressao tragdo compressdo | tragdo
A's=0.00
cm?/m
Msgf;{jgmlo Fd=156tf | Fd=29.69 tf As =7.50 cm?/m
PARI- Situagdo: GE | Situagéo: PE (9125 0/216 -7.67
Bara | O As =733 As =0.30 As =399 o /g;)mm
creim Acm2/om00 Acm2/3m54 o
PAR2 \ 's=0. 's=3.
A sr:Z/Or{qOO cm?m cm?m
Mfgf.rlnﬁfg Fd=156tf | Fd=29.69 tf As =18.17 cm?/m
PAR2 Situagdo: GE | Situagéo: GE (812.5 c/6 - 20.45
Barra A= 950 As=9.33 As=13.26 . C_ng/(r)g)mm
PARL- | 7% cm?/m cm?/m iss = 0.
D A0 A's = 0.00 A's =0.00
cn:Z /rﬁ cm?m cm?/m
Msgf.rznﬁﬂ Fd=6.44tf | Fd=34.141tf As =21.58 cm?/m
PARS- Situagdo: GE | Situagéo: GE (8125 C/25 -24.54
Bara | 2 Aoc1zgy | AST1288 | As=17.90 o /:[?))mm
cmé/m ASS000 | AB=000 o
PAR2 , s=0. s=0.
A ;:Z/Orﬁoo cmz/m cmz/m
Msgf.rlrsfnlo Fd=34.14 tf As =7.50 cm¥m
PAR2 Situacéo: PE (912.5 c/216 -7.67
Barra As=7 As = 4.06 __cmz/m)
PAR3- s=7.33 cm2/m fiss =0.03 mm
A cme/m A's = 4.06
Aot
PAR3- Mggf.r]{]:jrgnlo Fd=0.13tf | Fd=31.38tf As =11.92 cm?m
B Situacdo: GE | Situacdo: GE (910.0 0/26 -13.09
Barra A = As=7.15 As=11.14 i c_m /m)
s=7.31 cmm cmm fiss =0.10 mm
PAR3- | cmé/m As=000 | A's=0.00
A A cfn:Z/OrﬁOO cme/m cm/m
PAR3- Msgf.;?}?nlo Fd=0.13tf | Fd=3138tf As =7.87 cm?/m
A Situagdo: GE | Situagéo: GE (8.0 Cé? -8.38
Barra AS =730 As =3.84 As=7.87 . cme/m)
S=1. CmZ/m CmZ/m iss = 0.09 mm
PAR3- | cmim As=000 | A's=0.00
B A Sr:ZIOhOO cm?m cm?m
PAR3- legf.rlni';gg Fd=0.32tf | Fd=33.09tf As = 13-/85 cm?/m
C Situacdo: GE | Situagdo: GE (210.0 C;? -15.71
Barra As =810 As =8.06 As=12.28 . cme/m)
- O CmZ/m CmZ/m ISS = 0.08 mm
PAR3- cmz/m As=000 | As=0.00
a A sn:z;)rﬁoo cme/m cm/m
PAR3- Msgf.#’,)gmlo Fd=0.32tf | Fd=33.09tf As =7.61 cm?/m
B Situagdo: GE | Situagdo: GE (8.0 Cé? -8.38
Barra As = As=3.15 As=1761 _cmé/m)
s=7.30 cma/m cma/m fiss =0.07 mm
PAR3- | cmém As=000 | A's=0.00
c A Sr:zlorﬁoo cmz/m cmz/m
PAR3- | Md=13910 Fd=0.41tf Fd = 25.62 tf As =7.60 cm?/m
Barra D kgf.m/m Situagdo: GE | Situagdo: GE (28.0 c/6 - 8.38
As =4.28 As =7.60 cmZ/m)
cm3/m cm3/m fiss =0.08 mm




ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga | Lajel Momento negativo Momento positivo
Flexo Flexo Flexo Flexo Arrr_1ad_uras
. Flexao . ~ Flex&o . ~ finais
Trecho | Laje? compressao tracéo compressdo | tracéo
PAR3- As=7.30 A's=0.00 A's=0.00
C cmzm cmz/m cm?/m
A's=0.00
cm¥m
Md = 13910 = 2
PARS3- kgf.m/m F_d = 9'41 o FQ = 2?'62 tf (ﬁig 575](.)60?]7/217
c Situacdo: GE | Situagdo: GE ' oI :
Barra As=7.33 As = 2.89 As=6.24 fi iy )
=17. cma/m cma/m iss =0.10 mm
PAR3- | cm#m As=000 | As=0.00
D A's =0.00 cmz/m cm?/m
cm3/m
Mlggf.rislursnoo Fd=4.83tf | Fd=29.36tf As =21.10 emé/m
PAR4 Situacdo: GE | Situacdo: GE (2125 C/Z 5-24.54
Barra ) As=11.95 | As=16.19 _ cmz/m)
PAR3- As=1254 cm2/m cmz/m fiss =0.08 mm
D cmé/m As=000 | As=000
A's=0.00 cmz/m cmzm
cm¥m
PAR MEQf-flT‘?;?“m Fd =29.36 If o125 16 167
3- Situagéo: PE (g12. ¢ '
Barra P As=7.33 As = 3.63 fiss c_n:)/g;)mm
creim A mz/3m49 -
s=3.
PARS | A's=0.00 il

cm?/m




Pavimento 1°PAV

Resultados dos Pilares

1°PAV fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 3 cobr =5.00 cm
Dados Resultados
lib Asb Estribo
Secio Nivel vinc Nd max | MBd topo | MHd topo Ferros Tooo | Esb b
Pilar (c<r;n) Altura lih Nd min | MBd base | MHd base As h Bage Esb h
(cm) vinc (tf) (kgf.m) (kgf.m) % armad
cota
(cm) total
350.00
P1 30>'(OO 1655.00 RR 13.89 1918 6300 Erro D1
1:20 350.00 350.00 3.74 1732 424
30.00
RR
350.00
P2 30>'(00 1655.00 RR 15.51 1932 5910 Efro D1
1:20 350.00 350.00 4,74 2262 693
30.00
RR
350.00
P3 30)'(00 1655.00 RR 19.09 2211 6050 Erro D1
1:20 350.00 350.00 6.05 1701 1161
30.00
RR
350.00
P4 3°>'(0° 1655.00 RR 5.72 3565 460 .
1:20 350.00 350.00 2.49 2791 503
30.00
RR
350.00
P5 305(00 1655.00 RR 14.73 1075 1859 I
1:20 350.00 350.00 4.94 1192 4320
35.00
RR
350.00
P6 30>'(°O 1655.00 RR 3431 846 6958 Eir0 DL
1:20 350.00 350.00 7.58 945 1534
35.00
RR
350.00
p7 30>'(°O 1655.00 RR 26.75 824 5587 Eir0 DL
1:20 350.00 350.00 6.37 949 1414
35.00
RR
350.00
P8 30)'(00 1655.00 RR 24.57 820 6499 Erro D1
1:20 350.00 350.00 5.46 942 1676
35.00
RR
350.00
P9 30)'(00 1655.00 RR 14.21 519 1679 Erro D1
1:20 350.00 350.00 6.35 473 3771
35.00
RR
30.00 350.00
P10 X 1655.00 RR 10.66 4751 1223 Efro D1
1:20 350.00 350.00 5.82 3786 1040
30.00
RR
30.00 350.00
P14 X 1655.00 RR 34.78 1223 4597 Erro D1
1:20 350.00 350.00 11.17 1390 7024
35.00
RR
350.00
P15 30>'(00 1655.00 RR 42.46 917 2265 Erro D1
1:20 350.00 350.00 10.12 1036 7113
35.00
RR
350.00
P16 305(00 1655.00 RR 30.99 878 2519 Erro DL
1:20 350.00 350.00 7.66 978 6674
35.00 RR
P17 30.00 1655.00 350.00 32.98 931 2177 Erro D1
1:20 X 350.00 RR 8.46 955 5287




Dados Resultados
lib Asb Estribo
Secio Nivel vinc Nd max | MBd topo | MHd topo Ferros Tooo | Esb b
Pilar (c<r;n) Altura lih Nd min | MBd base | MHd base Ash Bt | oo
(cm) vinc (th) (kgf.m) (kgf.m) % armad
cota
(cm) total
35.00 350.00
RR
30.00 350.00
P18 X 1655.00 RR 25.48 474 3331 Erro D1
1:20 350.00 350.00 10.11 525 5218
35.00
RR
30.00 350.00
P19 % 1655.00 RR 8.13 4794 1914 Erro D1
1:20 350.00 350.00 4.12 4063 1612
30.00 RR

Pavimento 1°PAYV - Lance 3

Calculo do Pilar P1

Dados da secdo transversal

Dados do concreto

Secdo retangular

b =30.00 cm

h=30.00 cm

Cobrimento =5.00 cm

fck = 350.00 kgf/icm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforgos maximos
B |\|/I—n%u5|8 goilfn Msdtopo = 1918 kgf.m
Lo Msdbase = 1732 kgf.m Ndmax = 13.89 tf

Esbeltez = 40.37 i
Vinculo = RR Ndmin =3.74 tf
- N Msdtopo = 6300 kgf.m ni =0.06

H li = 350.00 cm Msdbase = 424 kgf.m
Esbeltez = 40.37 Aokt

Secao critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de célculo
Torcéo Final
Madtopo = 243
Msdtopo = 1825 | Madcentro =
B Msdcentro = 730 122
- Madbase = 243 d= 22200 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Msdbase = 1636 _ T 17 23200 _
M2d =197 kgf.m g 0. Msd(x) = 1825 kgf.m
Mcd =7 Msd(y) = 6543 kgf.m
Madtopo = 243 _ 4¢20.0 Mrd(x) = 1882 kgf.m
Msdtopo = 6300 | Madcentro = ASIZ‘ 0.04 12.57 cmz2 | Mrd(y) = 6746 kgf.m
H Msdcentro = 122 cm 1.4 % Mrd/Msd=1.03
3638 Madbase = 243
Msdbase = 355 M2d =293
Mcd =30

Dimensionamento da armadura transversal

Modelo célculo

Inclinacéo bielas

Esforgos

Cisalhamento

Torgdo

45

VBd topo = 1.04 tf
VBd base = 1.04 tf
VHd topo = 1.91 tf
VHd base =1.91 tf

Td =17 kgf.m




Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torcdo
Vd =1.04 tf Td =17 kgf.m _
B VRd2 = 40.93 tf TRd2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vd=191tf Td =17 kgf.m _
H VRd2 = 40.93 tf TRd2 = 2330 kgf.m VA/VR2 + Td/TRd2 =0.05
Armadura de cisalhamento
Diregéo Armadura Armadura
Dados - :
minima cisalhamento

d=23.50cm

B Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=1.24 Aswmin = 3.85 cm#m Asw = 0.00 cm2/m
Ve =8.43tf
d=23.50cm

H Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=1.12 Aswmin = 3.85 cm?m Asw = 0.00 cm#m
Ve =7.59 tf

Armadura de torcio Armadura de Armadura
¢ fretagem final
Dados Armaclura Topo Base Topo Centro/Base
torgdo
he =7.50 cm A90 = 0.07 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?¥m
Ae = 289.00 cm? e Zs=0.00 tf Zs=0.00 tf ¢ 5.0¢/10 2 5.0 ¢/10

Pavimento 1°PAYV - Lance 3

Calculo do Pilar P2

Dados da secéo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforgos méximos
B I\I/T%ng gor\:;ﬁq Msdtopo = 1932 kgf.m
Lo Msdbase = 2262 kgf.m Ndmax = 15.51 tf

Esbeltez = 40.37 —
Vinculo =RR Ndmin = 4.74 tf
. N Msdtopo = 5910 kgf.m ni =0.07

H li =350.00 cm Msdbase = 693 kgf.m
Esbeltez = 40.37 ~ov Kt

Secao critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo ~ - Processo de célculo
Torcéo Final
Madtopo = 271
Msdtopo = 1888 Madcentro =
B Msdcentro = 874 136
- Madbase = 271 d=39 29200 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Msdbase = 2186 - T 252 -
M2d = 225 kgf.m 8200 | Msd(x) = 1888 kgf.m
Mcd =11 Msd(y) = 6181 kgf.m
Madtopo = 271 _ 4¢20.0 Mrd(x) = 2083 kgf.m
Msdtopo =5910 | Madcentro = ASIZ‘ 011 12.57 cmz2 | Mrd(y) = 6821 kgf.m
H Msdcentro = 136 cm 1.4% Mrd/Msd=1.10
3276 Madbase = 271
Msdbase = 676 M2d = 316
Mcd =35




Dimensionamento da armadura transversal

Modelo célculo Esforcos

Inclinacdo bielas Cisalhamento Torgéo

I VBd topo = 1.19 tf
VBd base = 1.19 tf
VHd topo = 1.89 tf
VHd base = 1.89 tf

Td =39 kgf.m

45

Verifica¢do de esforcos limites

Direcdo Cisalhamento Torgéo Cisalhamento + Torg¢éo
Vd=1.19tf Td =39 kgf.m _
B VRd2 = 40.93 tf TRd2 = 2330 kgf.m VA/VR2 + Td/TRd2 =0.05
Vd =1.89 tf Td =39 kgf.m
H VRd2 =40.93 tf TRd2 = 2330 kgf.m VJ/VRAZ + Td/TRd2 =0.06
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados o .
minima cisalhamento

d=2350cm

B Vc0 =6.79 tf Vmin = 3.54 tf Vsw = 0.00 tf
k=135 Aswmin = 3.85 cm#m Asw =0.00 cm?m
Vc=9.14tf
d=23.50cm

H Vc0 =6.79 tf Vmin = 3.54 tf Vsw = 0.00 tf
k=1.15 Aswmin = 3.85 cm#m Asw =0.00 cm?m
Vc=7.781tf

. Armadura de Armadura
Armadura de torgéo P .
retagem final
Dados ArmaQura Topo Base Topo Centro/Base
torgdo
he =7.50 cm A90 = 0.16 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?m
Ae =289.00 cm? ' Zs =0.00 tf Zs=0.00 tf 25.0c/10 95.0¢/10

Calculo do Pilar P3

Pavimento 1°PAYV - Lance 3

Dados da secdo transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=255

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforgos méximos
B I\I/T%lgg gor\:; Msdtopo = 2211 kgf.m
RO Msdbase = 1701 kgf.m Ndmax = 19.09 tf
Esbeltez = 40.37 S
Vinculo =RR Ndmin = 6.05 tf
H li = 350 60 om Msdtopo = 6050 kgf.m ni =0.08
Esbeltez = 40.37 Msdbase = 1161 kgf.m

Secao critica do pilar: TOPO

Momentos (kgf.m)

Armadura longitudinal

Diregédo Torcdo Final Processo de célculo
madtopo =334 | ra=23 20200 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Msdtopo = 2101 | ;- kgf.m 2¢20.0 | Msd(x) = 2101 kgf.m
B Msdcentro = 840 Madbase = 334 Msd(y) = 6384 kgf.m
Msdbase = 1594 M2d = 255 Asl = 0.06 420.0 Mrd(x) = 2299 kgf.m
Mcd = 13 52_ ’ 12.57 cm2 | Mrd(y) = 6987 kgf.m
— — cm 1.4 % Mrd/Msd=1.09
H Msdtopo = 6050 | Madtopo = 334




L Momentos (kgf.m) Armadura longitudinal ,
Direcéo ~ - Processo de célculo
Torcéo Final
Msdcentro = Madcentro =
3171 167
Msdbase = 1147 | Madbase = 334
M2d =371
Mcd = 42
Dimensionamento da armadura transversal
Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torc¢o
I VBd topo = 1.11 tf Td =23 kgf.m
VBd base =1.11 tf
VHd topo = 2.06 tf
45 VHd base = 2.06 tf
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
vd=1.11tf Td =23 kgf.m _
B VRd2 = 40.93 tf TRA2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.04
Vd =2.06 tf Td =23 kgf.m _
H VRd2 = 40.93 tf TRd2 = 2330 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo Armadura Armadura
Dados P :
minima cisalhamento
d=23.50cm
B Vc0 =6.79 tf Vmin = 3.54 tf Vsw = 0.00 tf
k=1.41 Aswmin = 3.85 cm?m Asw = 0.00 cm2/m
V¢ =9.60 tf
d=23.50cm
H Vc0 =6.79 tf Vmin = 3.54 tf Vsw =0.00 tf
k=117 Aswmin = 3.85 cm?/m Asw =0.00 cm2/m
Ve =7.95tf
~ Armadura de Armadura
Armadura de torcéo .
fretagem final
Dados Armaqura Topo Base Topo Centro/Base
torgdo
he =7.50 cm A90 = 0.09 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm?¥m | Asw=3.85cm%m
Ae = 289.00 cm? e Zs=0.00 tf Zs=0.00 tf ¢ 5.0¢/10 2 5.0 ¢/10

Calculo do Pilar P4

Pavimento 1°PAYV - Lance 3

Dados da secdo transversal

Dados do concreto

Secéo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?3
Fi=2.55

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforgos maximos
B I\Ill_n%uslg gOFi?n Msdtopo = 3565 kgf.m
Lo Msdbase = 2791 kgf.m Ndmax = 5.72 tf

Esbeltez = 40.37 SO
Vinculo = RR Ndmin = 2.49 tf
- N Msdtopo = 460 kgf.m ni =0.03

H li =350.00 cm Msdbase = 503 kgf.m
Esbeltez = 40.37 B gt




Secdo critica do pilar: TOPO

L Momentos (kgf.m) Armadura longitudinal i
Direcéo . - Processo de célculo
Torgéo Final
_ Madtopo = 99
m:gg)]?r; 3558 Madcentro = 50
B 1423 Madbase =99 | 14 =106 30100 | 13G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Medbase = 2741 | M2d=119 kgf.m 38100 | Msd(x) = 3657 kgf.m
Mcd = 8 Msd(y) = 199 kgf.m
Madtopo = 99 8¢10.0 Mrd(x) = 3860 kgf.m
Msdtopo = 199 Madcentro = 50 ASIZZ 0.27 6.28 cm? | Mrd(y) = 210 kgf.m
H Msdcentro =88 | Madbase=99 | ¢M 0.7 % Mrd/Msd=1.06
Msdbase = 220 M2d = 52
Mcd =1

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 1.82 tf
VBd base = 1.82 tf
VHd topo = 0.27 tf
VHd base = 0.27 tf

Td =106 kgf.m

Verificagdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd=1.82tf Td =106 kgf.m _
B VRd2 = 41.80 tf TRd2 = 2612 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vd =0.27 tf Td =106 kgf.m _
H | VRa2=41801tf TRA2 = 2612 kgfm Va/VRd2 + Td/TRd2 =0.05
Armadura de cisalhamento
Diregdo Armadura Armadura
Dados - :
minima cisalhamento

d=24.00cm

B Vc0 =6.93 tf Vmin = 3.62 tf Vsw =0.00 tf
k=1.08 Aswmin = 3.85 cm?/m Asw =0.00 cmzm
Ve =7.49tf
d=24.00cm

H Vc0 =6.93 tf Vmin = 3.62 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw =0.00 cm2/m
Ve =13.87 tf

Armadura de torgao Armadura de Armadura
fretagem final
Dados Armaqura Topo Base Topo Centro/Base
torgdo
he =7.50 cm A90 = 0.38 cm2 Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 324.00 cm? e Zs=0.00 tf Zs=0.00 tf ¢ 5.0¢/10 2 5.0 ¢/10




Pavimento 1°PAYV - Lance 3

Calculo do Pilar P5

Dados da se¢do transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Cobrimento = 5.00 cm

Fi=254

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?I/':n%lglg (TORclr?n Msdtopo = 1075 kgf.m
T Msdbase = 1192 kgf.m Ndmax = 14.73 tf

Esbeltez = 40.37 o
Vinculo =RR Ndmin = 4.94 tf
- - Msdtopo = 1859 kgf.m ni = 0.06

H li = 350.00 cm Misdbase = 4320 kgf.m
Esbeltez = 34.60 - gt

Secdo critica do pilar: BASE

Diregéo Momentos (kgf.m) A;_r:f;jélgra Iongm::di:]r:;I Processo de célculo
Madtopo = 213
Msdtopo =919 Madcentro = 106 (*2)
B et et | Mt 00725 | 13G1+1.4G2+0.98Q+1.2A+1.4V4+0.,61D4
Mecd = 3 kgf.m ' Msd(x) = 986 kgf.m
Madtopo = 213 16¢12.5 Mﬁ(())g _ gifg II:gIrr:
Msdtopo = 187 Madcentro = 106 | Asl =0.24 cm? | 19.63 cm? Mrd(y) _ 11083 E Fm
H Msdcentro = 2517 | Madbase = 213 1.9% Mrd/I)\//Isd=2 44 gt
Msdbase = 4320 M2d =204 '
Mcd = 13

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 0.64 tf
VBd base = 0.64 tf
VHd topo = 1.27 tf
VHd base = 1.27 tf

Td =102 kgf.m

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcao Cisalhamento + Torg¢éo
Vd =0.64 tf Td =102 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m VA/VRA2 + TA/TRaZ = 0.04
Vd=1.27tf Td =102 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento

d=23.88cm

B Vc0 = 8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=1.45 Aswmin = 3.85 cm?m Asw = 0.00 cm2/m
Ve=11.71tf
d=28.88cm

H Vc0 =8.34 tf Vmin =4.35 tf Vsw =0.00 tf
k=1.17 Aswmin = 3.85 cm?m Asw = 0.00 cm2/m
Ve =9.77 tf

Armadura de torgio Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =8.08 cm A90 = 0.29 crme Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 2 5.0 ¢/10




Pavimento 1°PAYV - Lance 3

Calculo do Pilar P6

Dados da secdo transversal Dados do concreto

Secdo retangular

Cobrimento =5.00 cm

b=30.00cm h=35.00cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.54

Dimensionamento da armadura longitudinal

Esbeltez = 34.60

Direcdo Célculo da esbeltez Esforcos maximos
B ?Ill_n%lgg (?ORcﬁ Msdtopo = 846 kgf.m
Lo Msdbase = 945 kgf.m Ndmax = 34.31 tf
Esbeltez = 40.37 -
Vinculo = RR Ndmin = 7.58 tf
H li = 350.00 cm Msdtopo = 6958 kgf.m ni =0.13

Msdbase = 1534 kgf.m

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) A;rgﬁgéra Iongm'i?r']g?l Processo de calculo
Madtopo = 585
Msdtopo = 696 Madcentro = 490 *2)
B Msdcentro =312 | Madbase = 585 69125
Msdbase = 781 M2d = 302 Td=70kgtm | 20125 1.3G1+1.4G2+1.4Q+1.2A+0.84V3+0.61D3
Mecd = 7 ' ' Msd(x) = 696 kgf.m
Madtopo =585 | Asl=0.16 | 120125 Mfggg = Iggi 'ng
Msdtopo = 6958 Madcentro = 293 | cm? 14.73 cm?2 Mrd(y) _ 11855 E £ m
H Msdcentro = 3682 | Madbase = 585 14% Mrd/K/Isd—l 57 gt-
Msdbase = 1233 | M2d =478 _'
Mcd = 35

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforcos

Cisalhamento Torcdo

VBd topo = 0.50 tf Td =70 kgf.m
VBd base = 0.50 tf
VHd topo = 2.36 tf

45 VHd base = 2.36 tf
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =0.50 tf Td =70 kgf.m _
B VRd2 = 48.51 tf TRA2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vd =2.36 tf Td =70 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m VA/VRA2 + Td/TRd2 =0.07
Armadura de cisalhamento
Direcéo Dados Armadura Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=123 Aswmin = 3.85 cm?/m Asw = 0.00 crm?/m
Vc=10.24 tf
. Armadura de Armadura
Armadura de torgdo .
fretagem final
Dados Armaclura Topo Base Topo Centro/Base
torgdo
he =8.08 cm A90 = 0.20 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm¥m
Ae = 403.81 cm? e Zs =0.00 tf Zs=0.00 tf 95.0c/10 95.0¢/10




Pavimento 1°PAYV - Lance 3

Calculo do Pilar P7

Dados da se¢do transversal

Dados do concreto

b =30.00 cm

Secdo retangular

h=35.00 cm

Cobrimento = 5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico =

2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
B ?./T%%'g SOFS;I Msdtopo = 824 kgf.m
e Msdbase = 949 kgf.m Ndmax = 26.75 tf

Esbeltez = 40.37 S
Vinculo = RR Ndmin = 6.37 tf
- - Msdtopo = 5587 kgf.m ni =0.10

H li =350.00 cm Msdbase = 1414 kgf.m
Esbeltez = 34.60 - ot

Secdo critica do pilar: TOPO

Diregio Momentos (kgf.m) Armad~ura Iongltut_jlnal Processo de calculo
Torgdo Final
Madtopo = 461
Msdtopo = 643 Madcentro = 325 *2)
B Msdcentro =307 | Madbase = 461 69125
Msdbase = 767 | Mad = 537 Td=59kgfm | 2p125 | -3C1114G2+1.4Q+12A+0.84V3+0.61D3
_ Msd(x) = 643 kgf.m
Med = 5 Msd(y) = 6047 kgf.m
Madtopo = 461 | Asl =0.14 120125 | 08 d(}(’) Z 1180 o
Msdtopo = 5587 Madcentro =230 | cm? 14.73 cm? Mrd(y) _ 11093 E Fm
H Msdcentro = 2985 | Madbase = 461 14 % Mrd/l>\//lsd—1 83 gt
Msdbase = 918 M2d = 461 o
Mcd = 23
Dimensionamento da armadura transversal
Modelo célculo Esforcos
Inclinacéo bielas Cisalhamento Torcéo
VBd topo = 0.50 tf _
! VBd base = 0.50 tf Td =59 kgf.m
45 VHd topo = 1.87 tf
VHd base = 1.87 tf
Verificacdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =0.50 tf Td =59 kgf.m _
B VRd2 = 48,51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.03
Vd =1.87 tf Td = 59 kgf.m _
H VRd?2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRAZ + Td/TRd2 =0.05
Armadura de cisalhamento
Direcéo Armadura Armadura
Dados - .
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=195 Aswmin = 3.85 cm?/m Asw =0.00 cm#/m
Vc =15.67 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=123 Aswmin = 3.85 cm?/m Asw =0.00 cm#/m
Vc=10.25tf
x Armadura de Armadura
Armadura de torcéo .
fretagem final
Dados Armaqura Topo Base Topo Centro/Base
torgdo
he =8.08 cm A90 = 0.17 cm? Zr=000tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm¥m
Ae =403.81 cm? ' Zs =0.00 tf Zs =0.00 tf 95.0¢/10 95.0¢/10
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Pavimento 1°PAYV - Lance 3

Calculo do Pilar P8

Dados da secdo transversal

Dados do concreto

Secdo retangular

b =30.00 cm

h=35.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Cobrimento =5.00 cm

Fi=254

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?I/T%ng (TORCI; Msdtopo = 820 kgf.m
e Msdbase = 942 kgf.m Ndmax = 24.57 tf
Esbeltez = 40.37 -
Vinculo = RR Ndmin = 5.46 tf
H li = 350 60 om Msdtopo = 6499 kgf.m ni =0.09
Esbeltez = 34.60 Msdbase = 1676 kgf.m

Secao critica do pilar: TOPO

Direcdo Momentos (kgf.m) A;_r:fgé%ra IongltL":Cil:;I Processo de calculo
Madtopo =417
Msdtopo = 638 Madcentro = 269 *2)
S Vot I I 0 | 13G1+14G2+1.4Q+1.2A+0.84V3+0.61D3
Mcd = 5 kgf.m ' Msd(x) = 638 kgf.m
Madtopo = 417 120125 Mfg((gg 2o lI:glfnnw]
Msdtopo = 6499 | Madcentro =208 | Asl =0.24 cm? | 14.73 cm? Mrd(y) ; 10864 E 'f m
H Msdcentro = 3349 | Madbase = 417 14% Mrd ”3\’/'5 4=l 57 gt
Msdbase = 1376 M2d = 365 o
Mcd = 23

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforgos

Cisalhamento

Torcéo

45

VBd topo = 0.49 tf
VBd base = 0.49 tf
VHd topo = 2.26 tf
VHd base = 2.26 tf

Td =103 kgf.m

Verificacdo de esforgos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =0.49 tf Td =103 kgf.m _
B VRd2 = 48 51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.04
Vd =226 tf Td = 103 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m VA/VRA2 + Td/TRd2 =0.07
Armadura de cisalhamento
Direcédo Dados Arnja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=184 Aswmin = 3.85 cm?/m Asw = 0.00 crm?/m
Vc =14.83 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=117 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=9.75tf
. Armadura de Armadura
Armadura de torgdo .
fretagem final
Dados Armaclura Topo Base Topo Centro/Base
torgdo
he =8.08 cm A90 = 0.29 cm? Zr=0.00tf | Zr=0.00tf | Asw=3.85cm¥m | Asw=3.85cm?¥m
Ae = 403.81 cm? e Zs =0.00 tf Zs =0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Pavimento 1°PAYV - Lance 3

Calculo do Pilar P9

Dados da se¢do transversal

Dados do concreto

Secdo retangular
b=30.00cm h=235.00cm
Cobrimento = 5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=254

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
B ?I/T%lgg SOR; Msdtopo = 519 kgf.m
L Msdbase = 473 kgf.m Ndmax = 14.21 tf

Esbeltez = 40.37 o
Vinculo = RR Ndmin = 6.35 tf
- - Msdtopo = 1679 kgf.m ni = 0.05

H li =350.00 cm Msdbase = 3771 kgf.m
Esbeltez = 34.60 - gt

Secdo critica do pilar: BASE

Diregéo Momentos (kgf.m) Armad~ura Iongltuo_llnal Processo de calculo
Torcdo Final
Madtopo = 212
Msdtopo = 243 Madcentro = 114 *2)
B Msdcentro = 177 | Madbase = 213 69125
Msdbase = 77 M2d = 110 Td=125 20125 l.361+:E4GZ+O.98Q+1.2A+1.4V4+O.61D4
— Msd(x) = 77 kgf.m
Med = 2 kgf.m Msd(y) = 3983 kgf.m
Madtopo = 212 120125 | o8 d&’) 8o katm
Msdtopo = 1401 | Madcentro =106 | Asl =0.29 cm? | 14.73 cm? Mrd(y) _ 9749 E ‘f m
H Msdcentro = 1702 | Madbase = 212 1.4% Mrd /I}\//Is:j—Z e gt
Msdbase = 3771 M2d =185 o
Mcd =11
Dimensionamento da armadura transversal
Modelo calculo Esforcos
Inclinacao bielas Cisalhamento Torcéo
I VBd topo = 0.23 tf Td =125 kgf.m
VBd base = 0.23 tf
VHd topo = 1.47 tf
45 VHd base = 1.47 tf
Verificacdo de esforgos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torcdo
Vd=0.23 tf Td =125 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.04
Vd =1.47 tf Td =125 kgf.m _
H VRd2 = 50.29 tf TRA2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =4.35 tf Vsw = 0.00 tf
k=1.23 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=10.22 tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.35 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm¥m
Ae = 403.81 cm? e Zs=0.00 tf Zs =0.00 tf 2 5.0 ¢/10 2 5.0 c/10




Célculo do Pilar P10

Pavimento 1°PAYV - Lance 3

Dados da se¢do transversal

Dados do concreto

Secéo retangular
b =30.00 cm

h=30.00 cm

Cobrimento = 5.00 cm

Fi=2.55

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?I/T%uSIg (TORcﬁ Msdtopo = 4751 kgf.m
L Msdbase = 3786 kgf.m Ndmax = 10.66 tf

Esbeltez = 40.37 S
Vinculo = RR Ndmin = 5.82 tf
- y Msdtopo = 1223 kgf.m ni =0.05

H li =350.00 cm Msdbase = 1040 kgf.m
Esbeltez = 40.37 - gt

Secao critica do pilar: TOPO

Momentos (kgf.m)

Armadura longitudinal

Diregéo = - Processo de calculo
Torcéo Final
Madtopo = 185
Msdtopo = 4751 Madcentro = 93
B Msdcentro = 1900 | Madbase = 185 29160 | 1.3G1+1.4G2+1.4Q+1.2A+0.84V1+0.61D1
Msdbase = 3781 M2d =209 Td = 81 kaf.m 2916.0 | Msd(x)=4936 kgf.m
Mcd = 21 = oL kgt Msd(y) = 578 kgf.m
Madtopo = 185 Asl = 021 cm? 4916.0 Mrd(x) = 4973 kgf.m
Msdtopo =578 Madcentro = 93 ' 8.04 cm? | Mrd(y) = 583 kgf.m
H Msdcentro = 231 Madbase = 185 09 % Mrd/Msd=1.01
Msdbase = 401 M2d =109
Mcd =3

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 2.44 tf
VBd base = 2.44 tf
VHd topo = 0.64 tf
VHd base = 0.64 tf

Td = 81 kgf.m

Verificagdo de esforgos limites

Direcdo Cisalhamento Torgdo Cisalhamento + Torcéo
Vd =2.44tf Td = 81 kgf.m _
B VRA2 = 41.27 tf TRd2 = 2441 kgf.m Vd/VRa2 + Td/TRd2 =0.09
Vd =0.64 tf Td = 81 kgf.m _
H VRA2 = 41.27 tf TRd2 = 2441 kgf.m Vd/VRd2 + Td/TRd2 =0.05
Armadura de cisalhamento
Direcéo Dados Arma_dura _Armadura
minima cisalhamento
d=23.70 cm
B Vc0 =6.85 tf Vmin = 3.57 tf Vsw = 0.00 tf
k=112 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc =7.66 tf
d=23.70 cm
H Vc0 =6.85 tf Vmin = 3.57 tf Vsw = 0.00 tf
k=153 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=10.49 tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torgéo
he =7.50 cm A90 = 0.31 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =302.76 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0 ¢/10 9 5.0 c/10




Pavimento 1°PAYV - Lance 3

Célculo do Pilar P14

Dados da se¢do transversal

Dados do concreto

Secéo retangular
b=30.00cm h=35.00cm
Cobrimento = 5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?3
Fi=2.54

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?I/T%uSIg (TORcﬁ Msdtopo = 1223 kgf.m
L Msdbase = 1390 kgf.m Ndmax = 34.78 tf

Esbeltez = 40.37 S
Vinculo = RR Ndmin =11.17 tf
S oare ) Msdtopo = 4597 kgf.m ni =0.13

H li =350.00 cm Msdbase = 7024 kgf.m
Esbeltez = 34.60 - gt

Secdo critica do pilar:

BASE

Momentos (kgf.m)

Armadura longitudinal

Direcédo Torco Final Processo de calculo
Madtopo = 609
Msdtopo = 1027 | Madcentro = 348 (*2)
° m:ggzsngg :1241887 mggbjs??lz o0 Td = 105 g g igg 1.3G1+1.4G2+1.4Q+1.2A+0.84VV4+0.61D4
Mecd = 13 kgf.m ' Msd(x) = 1218 kgf.m
Madtopo = 609 149125 Mfg&’; Z e EQI::
Msdtopo = 4597 Madcentro = 304 | Asl =0.24 cm? | 17.18 cm? Mrd(y) = 12455 E 'f m
H Msdcentro = 2810 | Madbase = 609 1.6 % Mrd/I)\//Isd=l 63 gt
Msdbase = 7024 M2d =451 '
Mcd = 38

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 0.73 tf
VBd base = 0.73 tf
VHd topo = 3.28 tf
VHd base = 3.28 tf

Td = 105 kgf.m

Verificagdo de esforgos limites

Direcdo Cisalhamento Torgdo Cisalhamento + Torcéo
Vvd=0.73 tf Td = 105 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.04
Vd =3.28 tf Td =105 kgf.m _
H VRA2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.10
Armadura de cisalhamento
Direcéo Dados Arma_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=196 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=15.76 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=127 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc =10.59 tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.30 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs =0.00 tf Zs=0.00 tf 9 5.0 ¢/10 9 5.0 ¢/10




Pavimento 1°PAYV - Lance 3

Calculo do Pilar P15

Dados da se¢do transversal

Dados do concreto

Secdo retangular
b=30.00cm h=235.00cm
Cobrimento = 5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
B ?I/T%lgg SORcﬁq Msdtopo = 917 kgf.m
T Msdbase = 1036 kgf.m Ndmax = 42.46 tf

Esbeltez = 40.37 o
Vinculo = RR Ndmin = 10.12 tf
- - Msdtopo = 2265 kgf.m ni =0.16

H li = 660.00 cm Msdbase = 7113 kgf.m
Esbeltez = 65.25 - gt

Secdo critica do pilar: BASE
Direcao Momentos (kgf.m) A_';_ng%%ra Iong'tlli?r']';?l Processo de calculo
Madtopo = 743
Msdtopo = 747 Madcentro = 680 *2)
B Msdcentro = 339 | Madbase = 743 60125
Msdbase = 848 M2d = 867 Td=70kgtm | 24125 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
Mecd = 10 ' ' Msd(x) = 848 kgf.m
Madtopo=743 | Asl=016 | 120125 Mfg(%) e Katm
Msdtopo = 1177 | Madcentro = 372 | cm? W73 | G o601 i
H Msdcentro = 4738 | Madbase = 743 14% Mrd/l>\//lsd:1 60 gt
Msdbase = 7113 M2d = 2642 '
Mcd = 201

Dimensionamento da armadura transversal

Modelo calculo
Inclinagdo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 0.54 tf
VBd base = 0.54 tf
VHd topo = 1.75 tf
VHd base =1.75 tf

Td =70 kgf.m

Verificacdo de esforgos limites

Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =0.54tf Td =70 kgf.m _
B VRd2 = 48,51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.03
vd=1.75tf Td = 70 kgf.m B
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRAZ + Td/TRd2 =0.05
Armadura de cisalhamento
Direcéo Armadura Armadura
Dados - .
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw =0.00 cm#/m
Vc =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=129 Aswmin = 3.85 cm?/m Asw =0.00 cm#/m
Vc=10.75tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados ArmaoJu ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.20 crme Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm2/m Asw = 3.85 cm?/m
Ae =403.81 cn?? e Zs =0.00 tf Zs =0.00 tf 95.0c/10 9 5.0 ¢/10
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Calculo do Pilar P16

Pavimento 1°PAYV - Lance 3

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Fi=254

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
B I\I/'_n%uslg (TORCI; Msdtopo = 878 kgf.m
O Msdbase = 978 kgf.m Ndmax = 30.99 tf

Esbeltez = 40.37 i =
Vinculo = RR Ndmin = 7.66 tf
. - Msdtopo = 2519 kgf.m ni=0.12

H li =660.00 cm Msdbase = 6674 kgf.m
Esbeltez = 65.25 - ot

Secdo critica do pilar: BASE

L Momentos (kgf.m) Armadura longitudinal i
Diregédo ~ - Processo de calculo
Torgédo Final
Madtopo = 542
Msdtopo = 674 Alz/é%dcentro =
B Msdcentro = 306 (*2)
= 60125
Msdbase = 764 | Madoase =542 | 14— g 25125 | L3G1+LAG2+1.4Q+1.2A+0.84V4+0.61D4
M2d = 633 kaf g12. -
_ gr.m Msd(x) = 764 kgf.m
Mcd =7 -
Madtopo = 542 129125 Msg(y) _ 7;;6 I':g]]:'m
Msdtopo = 1813 | Madcentro = Asl=0.21 14.73 cm? Mrd(x) - 1226 kgf.m
- cm? Mrd(y) = 11573 kgf.m
H Msdcentro = 271 1.4 % Mrd/Msd=1.60
4730 Madbase = 542 '
Msdbase = 6674 | M2d = 1929
Mcd = 151
Dimensionamento da armadura transversal
Modelo céalculo Esforcos
Inclinacdo bielas Cisalhamento Torcdo
| VBd topo = 0.52 tf Td =92 kgf.m
VBd base = 0.52 tf
VHd topo = 1.49 tf
45 VHd base = 1.49 tf
Verificacdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =0.52 tf Td =92 kgf.m _
B VRd2 = 48.51 tf TRA2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.04
Vd =149 tf Td =92 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Armadura de cisalhamento
Dire¢do Armadura Armadura
Dados o .
minima cisalhamento
d=23.88cm
B Vc0 = 8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm#m Asw = 0.00 cm¥m
Vc =16.09 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =4.35 tf Vsw =0.00 tf
k=123 Aswmin = 3.85 cm#m Asw = 0.00 cm#m
Vc=10.22 tf




Armadura de torcio Armadura de Armadura
¢ fretagem final
Armadura
Dados torcéo Topo Base Topo Centro/Base
he =8.08 cm A90 = 0.26 cm? Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?zm Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs =0.00 tf Zs=0.00 tf 9 5.0 ¢/10 95.0¢/10
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Pavimento

Calculo do Pilar P17

1°PAV - Lance 3

Dados da secdo transversal

Dados do concreto

b =30.00

Secdo retangular

cm  h=35.00cm

Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esforgos méximos
B I\I/'_n%uslg (TORCI; Msdtopo = 931 kgf.m
O Msdbase = 955 kgf.m Ndmax = 32.98 tf

Esbeltez = 40.37 i =
Vinculo = RR Ndmin = 8.46 tf
. - Msdtopo = 2177 kgf.m ni=0.13

H li =660.00 cm Msdbase = 5287 kgf.m
Esbeltez = 65.25 - ot

Secdo critica do pilar: CENTRO

Momentos (kgf.m)

Armadura longitudinal

Direcdo Torcdo Final Processo de calculo
Madtopo =577
Msdtopo = 738 Madcentro = 496 *2)
B m:ggzggg a0 mg‘;bjség LI S0 25 | 1361+14G2+14Q+1.2A+0,84V4+0.61D4
Mecd = 7 kgf.m ' Msd(x) = 296 kgf.m
Madtopo = 577 120125 Mfg((gg = g%gik?;m
Msdtopo = 1226 | Madcentro =289 | Asl =0.29 cm? | 14.73 cm? Mrd(y) _ 119599R £m
H Msdcentro = 3663 | Madbase =577 14 % Mrd/K/Is;izl 95 gt
Msdbase = 5287 M2d = 2052 '
Mcd = 132

Dimensionamento da armadura transversal

Modelo célculo
Inclinacéo bielas

Esforgos

Cisalhamento

Torgédo

45

VBd topo = 0.53 tf
VBd base = 0.53 tf
VHd topo = 1.24 tf
VHd base = 1.24 tf

Td = 125 kgf.m

Verificacdo de esforcos limites

Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =0.53tf Td =125 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Vd =1.24tf Td =125 kgf.m _
H VRA2 = 50.29 tf TRd2 = 3506 kgf.m VJ/VR2 + Td/TRd2 =0.06
Armadura de cisalhamento
Direcéo Dados Arma_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Ve =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=132 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=11.04 tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Arma&}u ra Topo Base Topo Centro/Base
torgéo
he =8.08 cm A90 = 0.35 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs =0.00 tf 2 5.0 ¢/10 9 5.0 c/10
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Calculo do Pilar P18

Pavimento 1°PAYV - Lance 3

Dados da se¢do transversal Dados do concreto

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?3
Fi=2.54

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?I/T%ng (TORCI; Msdtopo = 474 kgf.m
e Msdbase = 525 kgf.m Ndmax = 25.48 tf
Esbeltez = 40.37 -
Vinculo = RR Ndmin = 10.11 tf
H li = 350 60 em Msdtopo = 3331 kgf.m ni =0.10
Esbeltez = 34.60 Msdbase = 5218 kgf.m
Secdo critica do pilar: BASE
Diregéio Momentos (kgf.m) Armad~ura Iongnuo!mal Processo de calculo
Torcao Final
Madtopo = 398
Msdtopo = 161 Madcentro = 425 *2)
B Msdcentro =121 | Madbase = 484 609125
Msdbase =62 | M2d = 206 Td = 261 20125 | L3G1+14G2+0.98Q+1.2A+14V4+0.61D4
- Msd(x) = 62 kgf.m
Med =4 kgt.m Msd(y) = 5574 kgf.m
Madtopo = 398 126125 | d&’) 2 ket
Msdtopo = 3331 Madcentro =199 | Asl =0.60 cm? | 14.73 cm? Mrd(y) = 10960gk. fm
H Msdcentro = 2070 | Madbase = 398 14% Mrd /I{’Asa_l o gt
Msdbase = 5176 M2d =307 o
Mcd = 23
Dimensionamento da armadura transversal
Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcéo
I VBd topo = 0.28 tf Td = 261 kgf.m
VBd base = 0.28 tf
VHd topo = 2.41 tf
45 VHd base = 2.41 tf
Verificacdo de esforcos limites
Direcdo Cisalhamento Torcéo Cisalhamento + Torg¢éo
Vd =0.28 tf Td =261 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m VA/VR2 + Td/TRd2 =0.08
Vd =241 tf Td =261 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m VU/VRAZ + Td/TRd2 = 0.12
Armadura de cisalhamento
Direcéo Dados Armadura Armadura
minima cisalhamento
d=23.88 cm
B Vc0 = 8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw = 0.00 tf
k=1.28 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=10.71 tf
~ Armadura de Armadura
Armadura de torcdo fretagem final
Dados Armaqu ra Topo Base Topo Centro/Base
torcdo
he = 8.08 cm A90 = 0.74 crme Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cn?? e Zs =0.00 tf Zs =0.00 tf 95.0c/10 9 5.0 ¢/10




Calculo do Pilar P19

Pavimento 1°PAYV - Lance 3

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=30.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m3
Fi =255

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforgos maximos
B I\I/'_n%uslg SOT; Msdtopo = 4794 kgf.m
e Msdbase = 4063 kgf.m Ndmax = 8.13 tf
Esbeltez = 40.37 :
Vinculo = RR Ndmin = 4.12 tf
H li = 350 60 cm Msdtopo = 1914 kgf.m ni =0.04
Esbeltez = 40.37 Msdbase = 1612 kgf.m

Secao critica do pilar: TOPO

Direcio Momentos (kgf.m) Armad~ura Iongnudmal Processo de calculo
Torcdo Final
Madtopo = 142
Msdtopo = 4794 Madcentro = 71
B Msdcentro = 1917 | Madbase = 142 4¢10.0 1.3G1+1.4G2+1.4Q+1.2A+0.84V1+0.61D1
Msdbase = 4052 M2d = 168 _ 4¢10.0 Msd(x) = 4935 kgf.m
Mcd = 16 Td =105 kgf.m Msd(y) = 1656 kgf.m
Madtopo = 142 Asl = 0.27 c? 12¢10.0 Mrd(x) = 4977 kgf.m
Msdtopo = 1656 Madcentro = 71 ' 9.42 cm? | Mrd(y) = 1670 kgf.m
H Msdcentro = 662 Madbase = 142 1.0% Mrd/Msd=1.01
Msdbase = 1316 M2d =132
Mcd =6
Dimensionamento da armadura transversal
Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcéo
VBd topo = 2.53 tf _
! VBd base = 2.53 tf Td =105 kgf.m
45 VHd topo = 1.01 tf
VHd base = 1.01 tf
Verificacdo de esforcos limites
Direcédo Cisalhamento Torgédo Cisalhamento + Torcdo
Vd =253 tf Td = 105 kgf.m _
B VRd2 = 41.80 tf TR2 = 2612 kgf.m Vd/VRAZ + Td/TRd2 =0.10
Vvd=1.01tf Td =105 kgf.m _
H VRd2 =41.80 tf TRd2 = 2612 kgf.m Vd/VRd? + Td/TRd2 =0.06
Armadura de cisalhamento
Diregéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=24.00 cm
B Vc0 =6.93 tf Vmin = 3.62 tf Vsw =0.00 tf
k=1.09 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=755tf
d=24.00 cm
H Vc0 =6.93 tf Vmin = 3.62 tf Vsw =0.00 tf
k=122 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=8451tf
Armadura de torgao Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =7.50 cm A90 = 0.37 cm2 Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 324.00 cm? e Zs =0.00 tf Zs =0.00 tf 95.0¢/10 9 5.0 ¢/10




Calculo dos Pilares

1°PAV fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 3 cobr =5.00 cm
Dados Resultados
MBd
lib Nd | topo Madtopo As
vinc max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar Segdo lih (tf_) MHd MB2d Processo de célculo
(cm) vine ni topo MHsdtopo MBcd
MHsdcentro
esb H MHd MHsdb %
Zr base sdbase MH2d armad
(kgf.m) MHcd
(cm)
(kgf.m) (kgf.m)
1825
350.00 RR| 13.89 1918 730 243 6.28
40.37 374 1732 1636 122 | Msd(x) = 1825 kgf.m 24200
30.00 243 | Msd(y) = 6543 kgf.m 6.8
P1 30Xoo 35000 RR| 006 6300 6300 19; 29200
' 40.37 0.00 424 3638 203 Mrd(x) = 1882 kgf.m
Mrd/Msd=1.03
1888
350.00 RR| 1551 1932 874 271 6.28
40.37 474 2262 2186 136 | Msd(x) = 1888 kgf.m 23200
30.00 271 | Msd(y) = 6181 kgf.m 6.28
P2 3oxoo 35000 RR| 007 5910 5910 Zﬁ 29200
: 40.37 0.00 693 3276 316 Mrd(x) = 2083 kgf.m
Mrd/Msd=1.10
2101
35000 RR| 1909 2211 840 334 6.28
40.37 6.05 1701 1594 167 | Msd(x) = 2101 kgf.m 24200
30.00 334 | Msd(y) = 6384 kgf.m 6.28
P3 3oxoo 35000 RR| (.08 6050 6050 Zig 29200
: 40.37 0.00 1161 3171 371 Mrd(x) = 2299 kgf.m
0.00 1147 0 Mrd(y) = 6987 kgf.m 1.4
Mrd/Msd=1.09
3558
35000 RR| 572 3565 1423 99 236
40.37 2 49 2791 2741 50 | Msd(x) = 3657 kgf.m 34100
30.00 99 | Msd(y) = 199 kgf.m 236
P41 g0 35000 RR| 003 460 199 s 3510.0
' 40.37 0.00 503 88 52 Mrd(x) = 3860 kgf.m
Mrd/Msd=1.06
919 *2)
35000 RR| 14.73 1075 394 213 _ 736
40.37 494 1192 986 106 | Msd(x) = 986 kgf.m 60125
30.00 213 | Msd(y) = 4533 kgf.m 491
P5 X 145
35000 RR| 006 1859 187 4125
3500 1 ™34 60 000 | 4320 2517 8 | Mrd(x) = 2410 kgf.m
0.00 4320 204 | Mrd(y) = 11083 kgf.m 19
' 13 | Mrd/Msd=2.44 '
wom re| 45| sl %[ o D | e
3000 | 4037 : 945 490 | Msd(x) = 696 kgf.m :
781 585 i 2.45
P6 X 013 302 Msd(y) = 7543 kgf.m 25125
3500 135000 RR| o0 6958 6958 7
34.60 0.00 1534 3682 478 | Mrd(x) = 1094 kgf.m 14




Dados Resultados
. Mgd Madtopo As
lib Nd topo
vinc max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
i Secédo : (tf) MB2d )
Pilar lih MHd Processo de céalculo
(cm) vine ni topo MHsdtopo MBcd !
esb H MHd MHsdcentro 0
Zr base MHsdbase MH2d %o d
(kgf.m) MHcd arma
(cm)
(kgf.m) (kgf.m)
1233 35 | Mrd(y) = 11855 kgf.m
Mrd/Msd=1.57
643 2
35000 RR| 26.75 824 307 461 7.36
40.37 6.37 949 767 325 | Msd(x) = 643 kgf.m 60125
30.00 461 | Msd(y) = 6047 kgf.m 245
P7 35X00 35000 RR| 010 5587 5587 53; 20125
' 34.60 0.00 1414 2985 Mrd(x) = 1180 kgf.m
0.00 918 461 | Mrd(y) = 11093 kgf.m 14
' 23 | Mrd/Msd=1.83 '
638 2
35000 RR| 2457 820 302 417 736
40.37 5.46 942 755 269 | Msd(x) = 638 kgf.m 65125
30.00 417 | Msd(y) = 6916 kgf.m 245
P81 b0 35000 RR| 000 6499 6499 2 20125
' 34.60 0.00 1676 3349 Mrd(x) = 1002 kgf.m
0.00 1376 365 | Mrd(y) = 10864 kgf.m 14
' 23 | Mrd/Msd=1.57 '
243 -2
350.00 RR| 1421 519 177 212 7.36
40.37 6.35 473 77 114 | Msd(x) =77 kgf.m 60125
30.00 213 | Msd(y) = 3983 kgf.m 5 45
P91 b0 35000 RR| 005 1679 1401 1 ) 26125
' 34.60 0.00 3771 1702 Mrd(x) = 189 kgf.m
0.00 3771 185 | Mrd(y) = 9749 kgf.m 14
' 11 | Mrd/Msd=2.45 :
4751
35000 RR| 1066 4751 1900 185 4.02
40.37 5.82 3786 3781 93 | Msd(x) = 4936 kgf.m 2516.0
30.00 185 | Msd(y) = 578 kgf.m 102
P10 30X00 35000 RR| 005 1223 578 222 2160
' 40.37 0.00 1040 231 09 Mrd(x) = 4973 kgf.m
0.00 401 1 5 | Mrd(y) =583 kgf.m 0.9
Mrd/Msd=1.01
1027 -2
35000 RR| 34.78 1223 487 609 7.36
40.37 1117 1390 1218 348 | Msd(x) = 1218 kgf.m 62125
30.00 609 | Msd(y) = 7632 kgf.m 368
P14 35Xoo 35000 RR| 013 4597 4597 31‘3" 3125
' 34.60 0.00 7024 2810 Mrd(x) = 1987 kgf.m
0.00 7024 451 | Mrd(y) = 12455 kgf.m 16
' 38 | Mrd/Msd=1.63 :
747 2
35000 RR| 4246 917 339 743 736
40.37 1012 1036 848 680 | Msd(x) =848 kgf.m 60125
30.00 743 | Msd(y) = 7856 kgf.m P
P15 | X 867 '
66000 RR| 016 2265 1177 20125
3500 | 765 o5 0.00 7113 4738 10°| Mrd(x) = 1360 kgf.m
0.00 7113 2642 | Mrd(y) = 12601 kgf.m 14
' 201 | Mrd/Msd=1.60 :
P16 35000 RR| 30.99 878 674 542 (*2) 7.36
30.00 40.37 7.66 978 306 438 | Msd(x) = 764 kgf.m 60125




Mrd/Msd=1.01

Dados Resultados
. MBd Madtopo As
lib Nd topo d
vinc max MBd MBsdtopo | Madcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase As h
Pilar Segao lih (tf_) MHd MB2d Processo de céalculo
(cm) vine ni topo MHsdtopo MBcd
esb H MHd MHsdcentro 0%
Zr base MHsdbase MH2d arn?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
X 764 542 | Msd(y) = 7216 kgf.m 2.45
3500 166000 RR| 0.12 2519 633 20125
65.25 0.00 6674 1813 7| Mrd(x) = 1226 kgf.m
0.00 4730 1929 | Mmrd(y) = 11573 kgf.m 1.4
6674 151 | Mrd/Msd=1.60
738 *2)
350.00 RR| 3208 931 296 577 . 736
40.37 8.46 955 739 496 | Msd(x) =296 kgf.m 6125
30.00 577 | Msd(y) = 6135 kgf.m 2 45
P17 X 673 :
660.00 RR| (.13 2177 1226 _ 29125
3500 | 65 25 000| 5287 3663 7| Mrd(x) = 576 kgf.m
0.00 5087 2052 | Mrd(y) = 11959 kgf.m 14
' 132 | Mrd/Msd=1.95 '
161 *2)
350.00 RR| 2548 474 121 398 _ 7.36
4037 | 1011 525 62 425 | Msd(x) = 62 kgt.m 60125
30.00 484 | Msd(y) = 5574 kgf.m 245
P8 1 2, 35000 RR| 10| 3331 3331 208 ) 20125
' 34.60 000| 5218 2070 207 | MrdGq = 122 kgf.m
' 23 | Mrd/Msd=1.97 '
4794
35000 RR| 813 4794 1917 142 3.14
40.37 4.12 4063 4052 71 | Msd(x) = 4935 kgf.m 45100
30.00 142 | Msd(y) = 1656 kgf.m 314
P19 30)(00 35000 RR| 004 1914 1656 1(152 492100
: 40.37 0.00 1612 662 132 Mrd(x) = 4977 kgf.m
0.00 1316 5 Mrd(y) = 1670 kgf.m 1.0

(*) Quantidade de barras alterada pelo usuério (para mais)




Vigas do pavimento 1°PAV

Vaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
1282.65 20100 po el B
V1 2800.56 3080 : : Aviso 101
4235.43 5580 ~1142.50 9080
: : -3539.55 508.0
1157.36 25100 -2619.57 4080 3080
3080 -1961.82 4580
42731 20100 2080 -1549.04 26100 3080
V2 509.23 26100 : : : 2080 Aviso 101
2580 -1634.79 25100
1022.88 26100 2080
241419 B0 2080 -314.63 25100 580
' : -4505.14 6080 :
1156.56 25100 3gg0 | 226L70 30100 | 3080
-1989.03 4080 3080
407.08 25100 2080
V3 -1288.49 25100 2080
379.93 29100 2080
e 500 i -1385.08 25100 2580
: : : -457.94 25100 2080
-0.04 25100 .
Va4 3535.91 35100 465708 5 B0 Aviso 101
-8877.53 80100 3080 .
V5 5794.18 56100 3080 oo 5100 2080 Aviso 101
V6 12864.94 1010.0 -6192.84 7080 Aviso 101
-1033.38 25100 :
V7 7681.71 9580 555077 100 Aviso 101
~1941.68 25100 )
V8 3942.92 35100 T 5 100 Aviso 101
-303.07 25100 )
V9 7994.43 6100 5580.95 100 Aviso 101
-6813.37 9080 2080
V10 3115.79 4580 2080 eoea 23100 580
-2267.23 25100
Vil 3452.55 4580 o 5 100
1747.76 25100 -1737.46 20100
V12 sa7 50 50100 -2494.50 3080
: : -302.03 25100




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V1

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar 1210 Barfa distribuida axial vd | Rméx | Mdméx | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgf/m) | (tf) | (tf)
P1 30.00 1.78
-1453.17
450.00
1 420.00 420.00 | 850.00 0.00 0.89 | 0.00 | 2.89 1282.65 -0.08
' -2435.46
P2 30.00 4.84
-3943.28
2 260.00 | 850.00 0.00 | 1.93 | 0.00 | 4.03
2800.56
20.00 -0.13
2798.14
3 250.00 | 850.00 0.00 1.67 | 0.00 | 4.59
-5408.72
P3 30.00 6.98
-7142.50
4 255.00 | 850.00 0.00 2.49 | 0.00 | 5.66
700,00 4128.85
670:00 20.00 -0.37
4060.80
5 395.00 | 850.00 0.00 2.15 | 0.00 | 4.25 4235.43 -0.40
-3539.55
P4 30.00 2.99




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar 1210 Barrga distribuida axial vd | Rméax | Mdméax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (th (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgfim) | (tf) | (tf)
P5 30.00 2.06
-2619.57
450.00
1 420.00 420.00 | 850.00 0.00 0.00 | -4.33| 291 1157.36 -0.75
' -1961.82
P6 30.00 3.30
280,00 -1302.59
2 25000 250.00 | 850.00 0.00 0.17 | -0.86 | 1.95 427.31
-669.89
P7 30.00 251
5 -1549.04
3 22888 250.00 | 850.00 0.00 0.32 | -0.96 | 2.19 509.23
' 172.94 | -660.93
P8 30.00 2.65
280.00 -1634.79
4 250'00 250.00 | 850.00 0.00 0.34 | -1.36 | 2.49 1022.88
' 852.45 | -314.63
P9 30.00 2.23
3266.18
420.00
5 390.00 390.00 | 850.00 0.00 2.13 | 0.00 | 4.30 3414.19
-4505.14
P10 30.00 2.97




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V3

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
. Carga Esforco
Pilar ?201'8 é‘;rr?a distribuida axial Vd | Rmax | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (t) | (tP)
P14 30.00 2.06
450.00 -2561.70
1 420'00 420.00 | 850.00 0.00 | 0.00 | -4.76 | 2.88 1156.56 -0.75
' -1989.03
P15 30.00 331
-1363.22
2 32888 250.00 | 850.00 0.00 | 0.00 | -1.31 | 1.97 407.08
' -699.96
P16 30.00 2.36
-1288.49
3 | 2e000 | 25000 | 85000 | 0.00 |o024-123| 197 379.93
' -874.81
P17 30.00 2.67
280.00 -1385.08
4 250'00 250.00 | 850.00 0.00 0.46 | -1.28 | 2.29 888.97 -0.68
' 595.35 | -457.94
P18 30.00 1.02
Esforcos da Viga V4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltdria
. Carga Esforgo
Pilar ?201'8 I;_:rrlga distribuida axial Vd | Rmax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgfim) | (t) | (tf)
P18 30.00 1.30
" 3419.73
1 398'88 390.00 | 850.00 0.00 245 | 0.00 | 4.37 3535.91
' -4657.08
P19 30.00 3.05
Esforcos da Viga V5
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
. Carga Esforgo
pilar | 1000 | 189 1| distribuida axial | vd | Rmax | Mdméax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (tf) (th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgffm) | (tf) | (tf)
P14 35.00 3.90
-8877.53
1 22888 460.00 | 850.00 0.00 0.00 | -4.76 | 5.85 -0.85
' 5794.18
P5 35.00 1.14




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V6

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltdria
Apoio | Lar Carga Esforgo
Pilar | {00 | 22'9 | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd (tf) th | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
35.00 -0.71
12864.94
205.00
1 175.00 175.00 | 850.00 0.00 | 1.73|0.00 | 10.49
-6192.84
P1 30.00 6.38
Esforcos da Viga V7
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltoéria
Apoio | Lar Carga Esforco
Pilar | PO | S=t9 | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P6 35.00 0.37
7681.71 | -1033.38
205.00
1 175.00 175.00 | 850.00 0.00 |1.81|0.00 | 7.59
-5559.77
P2 30.00 4.45
Esforcos da Viga V8
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltdria
Apoio | Lar Carga Esforgo
Pilar 1'2 " Barrga distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd Rd (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
(kgf/m) | (kgfim) | (t) | (tf)
P7 35.00 0.68
200.00 3942.92 | -1941.68
1 175:00 175.00 | 250.00 0.00 | 0.00 |-0.17 | 2.22
18.21 -2.12
V1 20.00 1.12




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V9

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar | PO | 19 | distribuida axial vd | Rméax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P8 35.00 0.00
205,00 799443 | _303.07
1 175:00 175.00 | 850.00 0.00 | 221 |0.00 | 7.82
-5589.95
P3 30.00 474
Esforcos da Viga V10
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltoria
Apoio | Lar Carga Esforco
Pilar | PO | g2 | distribuida axial vd | Rmax | Mdméx | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgfim) | (tf) | (tf)
P18 35.00 3.24
-6813.37
490.00
1 460,00 460.00 | 850.00 | 0.00 | 0.00 |-2.77 | 4.81 3115.79 -0.74
2783.23 | -562.53
P9 35.00 1.46
Esforcos da Viga V11
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar | PO | gar | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgffm) | (tH) | (tP)
P9 35.00 0.90
200.00 3452.55 | -2267.23
1 175:00 175.00 | 250.00 | 0.00 | 0.00 | -0.32 | 1.98
40.72 -4.36
Vi 20.00 0.91




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V12

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar | PO | g9 | distribuida axial vd | Rmax | Mdmax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (th (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgfim) | (tf) | (tf)
P19 30.00 1.99
-1737.46
490.00
1 460.00 460.00 | 850.00 0.00 | 0.73 | 0.00 | 3.14 1747.76 -0.11
' -2494.50
P10 30.00 3.86
209.99 -2118.69
2 179:99 179.99 | 850.00 0.00 | 0.19 | 0.00 | 2.55
65750 | -302.03
P4 30.00 0.32
Resultados da Viga V1
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
29100
P1 30.00 150 0.04
20.00
1 420.00 X 2 i’ 280 #5.0c/16 0.03 0.08
50.00 )
580
P2 30.00 217 0.09
20.00
2 530.00 X 3f5860 95.0c/16 0.10 0.13
50.00 )
9980
P3 30.00 420 0.10
20.00
3 | 6000 | x | °PE0 5500/ 16 010 | 0.0
50.00 )
5880
P4 30.00 194 0.07




Resultados da Viga V2

fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secéo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
32980 438.0
P5 30.00 1.20 209 0.09
20.00
1 420.00 X 2 'i’ ég.o 31”280'0 65.0c/ 16 0.06 0.75
50.00 ) '
3280 4980
P6 30.00 1.20 173 0.06
20.00
2 250.00 X 2 'i ég.o 20”2840 85.0c/ 16 0.00 071
50.00 ' '
2880 | 29100
P7 30.00 0.26 150 0.04
20.00
3 | 25000 | x |%? ég.o 20”2860 5500/ 16 001 | 069
50.00 ' '
280 | 29100
P8 30.00 0.38 150 0.06
20.00
4 250.00 X 2 'i’ ég.o 20“388'0 65.0c/ 16 0.02 0.68
50.00 ' '
2280 29100
P9 30.00 038 150 0.00
20.00
5 390.00 X 412'8850 25.0c/16 0.09 0.66
50.00 :
628.0
P10 30.00 250 0.08




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V3

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
3980 | 37100
P14 30.00 131 209 0.08
20.00
1 | a00 | x [Z2100) 3080 55.0c/ 16 007 | 075
50.00 ) '
3880 4980
P15 30.00 131 181 0.07
20.00
2 | 25000 | x |22100] 2080 55.0c/ 16 001 | 071
50.00 ) '
2980 | 29100
P16 30.00 036 1.50 0.03
20.00
3 | 25000 | x | 281301 2050 65.0¢/16 000 | 0.69
50.00 ' '
2980 2910.0
P17 30.00 035 1.50 0.04
20.00
4 | 25000 | x | 220901 2050 65.0¢/16 002 | 068
50.00 ) '
2980 2910.0
P18 30.00 035 150 0.00
Resultados da Viga V4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
29100
P18 30.00 150 0.00
20.00
1 390.00 X 3 i’ égo 85.0c/16 0.09 0.66
50.00 )
6280
P19 30.00 259 0.09
Resultados da Viga V5
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 820 [ em) | ©m) | ) | YO Temy | MO ey | mm) | (cm)
(cm) (cm?) (cm?)
3980 89 10.0
P14 35.00 131 6.00 0.09
20.00
1 46000 | x| ° 3 ég.o 31“381'0 5500/ 16 008 | 085
50.00 ) '
3980 2910.0
P5 35.00 131 150 0.01




fck = 350.00 kgf/cm?

Cobrimento =5.00 cm

Resultados da Viga V6

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (mm) (cm)
(cm) (cm?3) (cm?3)
35.00 0.00
20.00
1 175.00 X 108ﬂ1170'0 85.0c/16 0.09 0.70
50.00 '
728.0
P1 30.00 354 0.09
Resultados da Viga V7
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo | AsliInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho Lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
29100
P6 35.00 150 0.00
20.00
1 175.00 X 9:’58?;0 95.0c/16 0.07 0.69
50.00 )
49100
P2 30.00 307 0.08
Resultados da Viga V8
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
29100
P7 35.00 150 0.03
20.00
1 | asoo | x| 35190 5500/ 16 005 | 067
50.00 )
29100
V1 20.00 150 0.00
Resultados da Viga V9
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 820 [ em) | ©m) | ) | YO Temy | MO ey | mm) | (cm)
(cm) (cm?) (cm?)
29100
P8 35.00 150 0.00
20.00
1 | aso0 | x| ®2000 65.0¢/16 008 | 0.66
50.00 '
49100
P3 30.00 3.09 0.09




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V10

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secdo | AsInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho Ltelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
298.0 9980
P18 35.00 0.77 442 0.09
20.00
1| 4000 | x | 4050} 2050 5500/ 16 009 | 074
50.00 ) )
2980 | 27100
P9 35.00 077 150 0.01
Resultados da Viga V11
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
. Apoio . As esq . As dir .
Pilar Secdo | AsInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho Lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?3) (cm?3)
29100
P9 35.00 150 0.06
20.00
1| ars00 | x| 4050 6500/ 16 003 | 065
50.00 )
29100
V1 20.00 150 0.00
Resultados da Viga V12
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
29100
P19 30.00 150 0.04
20.00
1 460.00 X 2 ’i 280 85.0c/16 0.06 0.11
50.00 '
3980
P10 30.00 150 0.09
20.00
2 | 17999 | x | 28190 5500/ 16 000 | 0.2
50.00 '
29100
P4 30.00 150 0.00




Célculo daviga V1

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As =1.50 cm?
- 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0.891f ((j — 44.00 om )
1 retangular As = 148 cm? situagdo: GE o=-asund
A's = 0.00 cm2 Meq =170 kgfm % armad. = 0.16
11 bw=20.00cm | yLN=1.51cm AS = 0.56 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.78 cm M =917 kgf.m
fiss = 0.03 mm
As =1.50 cm?
- 328.0 - 1.51 cm?
Md = 2801 kgf.m Fd=193tf (3088 o1 om)
2 retangular As = 1.49 cm? situacdo: GE 0 oY
A's = 0.00 cm2 Meq =368 kgfm % armad. = 0.15
2.3 bw=20.00cm | yLN=152cm As=1.24 cm?
h =50.00 cm A's =0.00 cm?
yLN=1.72cm M = 1751 kgf.m
fiss = 0.10 mm
As =2.33cm?
_ 528.0 - 2.51 cm?
Md = 4235 kgf.m Fd=2491f g = 42,98 om )
3 retangular As = 2.33 cm? situacdo: GE 0 T
A's = 0.00 cm2 Meq =448 kgfm % armad. = 0.25
45 bw=20.00cm | yLN=2.38cm As=2.01cm?
h =50.00 cm A's =0.00 cm?
yLN =2.65cm M = 2830 kgf.m
fiss = 0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
Md = 2782 kgf.m Fd = 0.89 tf (20100 - 1.57 crm?)
As = 1.48 e situacdo: GE gj/_a:lrifdo E”(‘J 16
1 A's = 0.00 cm2 Meq = 170 kgf.m 0 T
yLN =151 cm As =0.65 cm
A's =0.00 cm?
yLN =088 cm M = 1005 kgf.m
fiss = 0.04 mm
As =217 cm?
Md = 3943 kgf.m Fd =193 tf (5080 - 2.51 cm?)
As =217 e situacdo: GE g =42.98 cm
yLN =2.22 cm As =1.92 cme
A's =0.00 cm?
LN =2.42 cm M = 2667 kgf.m
fiss = 0.09 mm
Md = 0 kgf.m
3 | As=0.00 cm?
A's =0.00 cm?
yLN =0.00 cm




Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =4.20 cm?
Md = 7142 kgf.m Fd=249tf ég_ﬂag ég’ 32 o)
As = 4.20 cm2 situacdo: GE o P Em
4 | A's = 0.00 cm? Meq = 406 kgf.m % armad. = 0.45
yLN =4.29 cm As =3.88 cm
A's =0.00 cm?
LN =4.55¢cm M = 4794 kgf.m
fiss =0.10 mm
Md = 0 kgf.m
5 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =1.94 cm?
Md = 3540 kgf.m Fd = 2.15 tf (508251 cm?)
As = 1.94 o situacdo: GE ¢=ae cm
6 A's = 0.00 e Meq = 387 kgf.m % armad. = 0.25
yLN =1.98 cm As =1.66 cm
A's =0.00 cm?
yLN =221 cm M = 2462 kgf.m
fiss =0.07 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacao bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcéo
trechos
1 Vd =2.89 tf Td =12 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VR2 + Td/TRd2 = 0.06
2 Vd =459 tf Td =9 kgf.m _
2-3 VRd2 =51.20 tf TRd2 = 2405 kgf.m Vd/VRAZ + Td/TRd2 = 0.09
3 Vd =5.66 tf Td =56 kgf.m _
45 | VRd2=49.901f TRd2 = 2405 kgf.m Vd/IVRA2 + Td/TRd2 = 0.14
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados torcao ~
trechos cisalham esquerda direita torgéo
1 d=44.00 cm Vmin = 4.45 tf
V0 = 8.47 tf Aswmin = 2.57 cm2
k=1.05 (2 ramos)
11 85.0c/ 16
2 d=44.10cm Vmin = 4.46 tf
V0 =8.49 tf Aswmin = 2.57 cm2
k=1.06 (2 ramos)
2-3 85.0c/16
3 d=42.98 cm Vmin = 4.35 tf
V0 =8.28 tf Aswmin = 2.57 cm?
k=1.05 (2 ramos)
4-5 25.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

453 I
N6 Gram Reforgo nos estribos
Compr.
o . vd As - vd As .
N Viga (th) cm2) Estribos (th) cm2) Vdequiv T(rcertr:]t)wo
3 V8 -2.22 0.36 1.23 50.00
5 V11 -1.98 0.32 1.07 50.00
Condic&o:

No 3: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
N6 5: Viga de apoio - Viga apoiada em viga de mesma altura ou maior




Célculo da viga V2

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagéo
Secédo Flexdo Torgao axial axial Final
trechos (compresséo) (tracéo)
As =1.50 cm?
Md = 2782 kgf.m Fd=5201f gﬁ%o.o H
1 retangular As = 1.48 cme situacdo: GE d = 44.00 cm
A's = 0.00 cm2 Meq =988 kahm | o ormad. = 0.16
1q | bw=2000cm | yIN=151cm As=l28em? g o0cme
h=50.00 cm A's =1.20 e 2
VLN = 0.09 cm (328.0 - 1.51 cm?)
M =840 kgf.m
fiss = 0.06 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=0.17tf Fd = 1.03f ((:%o.o -157
2 retangular As = 1.48 cm? situagdo: GE situacdo: GE d = 44.00 cm
A's = 0.00 cm? Meq = 33 kgf.m Meq = 196 kgf.m % arméd -0.16
) bw=20.00cm | yLN=151cm As =0.20 cm? As =0.36 cm? 0.24 sz' '
. h =50.00 cm A's =0.00 cm? A's =0.24 cm? (éﬂs 0-1.01cn?)
yLN =0.25cm yLN =0.12 cm M = 286 kgf.m
fiss = 0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=0.32tf Fd=1.15tf ((:ﬁ%o.o "L
3 retangular As = 1.48 e situagdo: GE situagdo: GE d = 24.00 &m
A's = 0.00 cm? Meq = 60 kgf.m Meq=218kgfm | o i -016
bw=20.00cm | yLN=151cm As =0.23 cm? As =0.42 cm? 026 sz' '
33 | h=50.00cm A's =0.00 cm? A's =0.26 cm? ' 2
yLN =0.31 cm yLN=0.16cm | (2¢80-101cm?)
: ' M =341 kgf.m
fiss =0.01 mm
As =1.50 cm?
Md = 2782 kgf.m Fd =0.34 tf Fd =1.64 tf gﬁ;o'o -157
4 retangular As = 148 cm? situacéo: GE situacdo: GE d = 44.00 cm
A's = 0.00 cm2 Meq = 65 kgf.m Meq = 311 kgf.m % arméd -0.16
bw=20.00cm | yIN=151cm As =0.49 cm? As =0.75 cm? 038 sz' '
44 | 250,00 cm A's =0.00 cm2 A's =0.38 cm? i
yLN=059¢cm | yLN=03gcm | (¢8:0-101cm)
' ' M =695 kgf.m
fiss = 0.02 mm
As =1.85 cm?
Md = 3414 kgf.m Fd=213tf 845’8@ 'g 01 cree)
5 rEtangmar As = 1.85 cm? Situagéo: GE 0 =4 4d Em
s = 0,00 e Meq = 391 kgf.m % armad. = 0.20
55 | bw=2000cm | yIN=189cm As =1.58 cm
h =50.00 cm A's =0.00 cm?
yLN=2.11cm

M = 2196 kgf.m
fiss = 0.09 mm




DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagédo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
_ As =2.09 cm?
Md = 2782 kgf.m Fd= 5;2_°ct;fE (498.0 - 2.01 cm?)
As = 1.50 cm? Situagao: d =43.40 cm
1 Meq = 957 kgf.m
A's =0.00 cm? (1_ gz ' % armad. = 0.20
yLN = 154 cm 2,55 = 21-02%‘;”;]2 308.0 - 1.51 cm?)
LN_- O 91 cm M = 1716 kgf.m
yLN =0 fiss = 0.09 mm
_ _ As=1.73 cm?
Md = 2782 kgf.m Fd=0171f Fd=5201f (498.0 - 2.01 cm?)
As = 1.50 cm? situacdo: GE situacdo: GE d=43.40
2 | Meg = 32 kgf.m Meq = 957 kgf.m = ao4uom
A's =0.00 cm? 4 gl q g % armad. = 0.20
yLN = 1.54 cm As=1.03cm As=173cm 308.0 - 151 cm?)
A's =0.00 cm? A's =1.20 cn? M = 1384 kaf.m
yLN = 1.09 cm yLN = 0.55 cm fie = 0.06 i
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.321f Fd=1151f (2010.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situacdo: GE d = 44.00 cm
3 1 Meq = 60 kgf.m Meq = 218 kgf.m oo
A's =0.00 cm? 4= 09 kgl 4 g % armad. = 0.16
yLN =1.51 cm As =0.78 cm As =0.97 cm 208.0 - 1.01 cm?)
A's =0.00 cm? A's =0.26 cm? M = 1019 kaf.m
yLN = 0.87 cm yLN =0.72 cm fise = 0,04 1o
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.341tf Fd=1641f (20100 - 1.57 cm2)
As = 1.48 cm? situacdo: GE situacédo: GE d = 44.00 cm
4 o = Meq = 65 kgf.m Meq = 311 kgf.m Y
A's = 0.00 cm? 4= 0okt 4 g % armad. = 0.16
yLN =151 cm As =0.82 cm As =1.07 cm 268.0 - 1.01 cn®)
A's =0.00 cnm? A's =0.38 cm? M = 1169 kaf.m
yLN =0.92 cm yLN =0.71cm fics = 0.06 1
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=2.13t Fd=1641f (2610.0 - 1.57 cm2)
As = 1.48 cm? situacdo: GE situacédo: GE d=44.00
5 | o Meq = 404 kgf.m Meq = 311 kgf.m = aauoem
A's =0.00 cm? 4 g q g % armad. = 0.16
yLN = 151 cm As=0.00cm As =0.38 cm 208.0 - 1.01 cm?)
A's =0.00 cm? A's =0.38 cm? M = 144 kaf.m
yLN =0.39 cm yLN =0.00 cm fise = 0.00
As =2.50 cm?
_ 628.0 - 3.02 cm?
Md = 4505 kgf.m Fd=2131f fj = 4270 om )
As = 2.50 cm? situacdo: GE % armad. = 0.30
6 | As=000cm? Meq = 376 kgf.m T
yLN = 2.56 cm As =2.23 cm?
A's =0.00 cm?
YLN =2.78 cm M = 2998 kgf.m

fiss = 0.08 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd=291tf Td =21 kgf.m _
11 | VRA2=51081f TRd2 = 2334 kgf.m Vd/IVRA2 + Td/TRd2 = 0.07
2 Vd = 1.95 tf Td =15 kgf.m _
2-2 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRAZ + Td/TRd2 = 0.04
3 Vd=219tf Td =3 kgf.m _
33 | VRd2=51081f TRd2 = 2334 kgf.m VJ/VRA2 + Td/TR2 = 0.04
4 Vd =249 tf Td =54 kgf.m _
44 | VRd2=51081f TRA2 = 2334 kgf.m Vd/IVRA2 + Td/TRd2 = 0.07
5 vd =430 tf Td = 26 kgf.m _
5-5 VRd2 =50.39 tf TRd2 = 2405 kgf.m Vd/VRA2 + Td/TRd2 = 0.10
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a L. Armad. a x Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torgéo
1 d=44.00cm Vmin = 4.45 tf
V0 =8.47 tf Aswmin = 2.57 cm2
k=1.00 (2 ramos)
11 25.0c/ 16
2 d =44.00 cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
22 85.0c/ 16
3 d =44.00 cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
3-3 85.0c/ 16
4 d=44.00cm Vmin = 4.45 tf
V0 = 8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
4-4 650/ 16
5 d=43.40cm Vmin =4.39 tf
Vc0 =8.36 tf Aswmin = 2.57 cm2
k=1.05 (2 ramos)
55 25.0c/ 16




Célculo daviga V3

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compressao) (tracdo)
As =150 cm?
_ (2010.0 - 1.57
Md = 2782 kgf.m Fd=5.72tf cm?)
1 retangular As = 1.48 cm? situacdo: GE d = 44.00 cm
A's = 0,00 cm? Meq =1086 kgt.m | o/ - mad. = 0.16
bw=20.00cm | yLN=1.51cm As =135 cm? 131 cm?
-1 |2 A's=131 e oo
h=50.00 cm S = 1.94 CM (398.0 - 1.51 cm?)
LN =0.04cm ' )
y M = 839 kgf.m
fiss =0.07 mm
As =1.50 cm?
_ (2010.0 - 1.57
Md = 2782 kgf.m s om?)
5 retangular As = 1.48 cm? situacdo: GE d = 44.00 cm
A's =0.00 cm? Meq = 298 kgf.m % arméd. =0.16
bw=2000cm | yLN=151cm As =0.42 cm? 0.36 cm?
2-2 - A's =0.36 cm? '
h=50.00 cm S0 m (208.0 - 1.01 cn?)
LN =0.06 cm ) )
y M =277 kgf.m
fiss =0.01 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=0.24 tf Fd=148tf ((:i%o.c -157
3 retangular As = 1.48 cm? situacdo: GE situacdo: GE d=244.00 cm
A's = 0.00 crm? Meq = 45 kgf.m Meq = 281 kgf.m %_arméd. 2016
3.3 bw=20.00cm | yLN=1.51cm As =0.17 cm? As =0.39 cm? 0.34 cm?
) h=50.00 cm A's =0.00 cm?2 A's =0.34 cm?2 .
LN =0.23 cm LN = 0.05 cm (208.0 - 1.01 cn?)
YLN =10 yEN =0 M =270 kgf.m
fiss =0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd = 0.46 tf Fd=1541f ((:%O'O ~157
4 retangular As = 1.48 cm? situacdo: GE situacdo: GE d=244.00 cm
A's = 0.00 cm?2 Meq =87 kgf.m | Meq = 292 kgf.m %_arméd. 20416
4a bw=20.00cm | yIN=151cm As=0.41cm? As =0.67 cm? 035 cm?
- h =50.00 cm A's =0.00 cm? A's =0.35 cnm? i
LN =052 cm LN =0.32 cm (208.0 - 1.01 cn?)
yLN =9 yEN =2 M = 620 kgf.m
fiss =0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagéo
N6 Flexao axial axial Final
(compresséo) (tracéo)
_ As =2.09 cm?
Md = 2782 kgf.m Fd=5724 (3010.0 - 2.36 cm?)
L | As=1ascme iﬂnua?‘ibggk . d = 44.00 cm
A's =0.00 cm? A2 00 e % armad. = 0.24
yLN=1.51cm ST 308.0 - 1.51 cm?)
A's=1.31cm? _
LN = 0.80 cm M =1723 kgf.m
yLN=0. fiss = 0.08 mm
Md = 2782 kgf.m Fd=5.72tf As =1.81 cm?
5 | As=1.50 cm? situagdo: GE (428.0 - 2.01 cn?)
A's =0.00 cm? Meq = 1052 kgf.m d=43.40cm
yLN =154 cm As =1.81 cm? % armad. = 0.20
A's=131cm? 398.0 - 1.51 cm?)




Verificagédo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
yLN =0.51cm M = 1404 kgf.m
fiss = 0.07 mm
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=024t Fd=157d (2610.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situacdo: GE d = 44.00 cm
3 | awcn Megq = 45 kgf.m Meq = 298 kgf.m =aa e
A's =0.00 cm? q g q g % armad. = 0.16
yLN =151 cm As =0.65 cm As =0.88 cm 2080 - 1.01 cm?)
A's =0.00 cm? A's =0.36 cm? M = 849 kaf.m
yLN =0.72 ¢m yLN =0.53 cm fee s 003N
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.46 tf Fd=1541f (2610.0 - 1.57 cm?)
As = 1.48 cm? situacdo: GE situacdo: GE d = 44.00 cm
4 1 Meq = 87 kgf.m Meq = 292 kgf.m A
A's = 0.00 cm? q=orkl 4 g 9% armad. = 0.16
yLN = 1.51 cm As =0.67 cm As=0.93cm 2080 - 1.01 cm?)
A's =0.00 cm2 A's =0.35 cm? M = 984 kaf.m
yLN =0.79 cm yLN =0.59 cm fise = 0.04
_ _ As =1.50 cm?
Md = 2782 kgf.m F_d = Q.46 tf F_d = 1~.54 tf (2610.0 - 1.57 cm?)
As = 1.48 cm? situacdo: GE situacdo: GE d = 44.00 cm
5 . — Meq = 87 kgf.m Meq = 292 kgf.m o
A's =0.00 cm2 q=87 kgt a4 g % armad. = 0.16
yLN =151 cm As =0.18 cm As =0.44 cm 268.0 - 1.01 cn?)
A's =0.00 cm? A's =0.35 cm? M = 256 kaf.m
yLN =0.29 cm yLN =0.09 cm fise = 0,00

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de céalculo

Inclinacéo bielas

Verificacéo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =2.88tf Td =38 kgf.m _
11 | VRd2=51.08tf TRA2 = 2334 kgf.m VdIVRA2 + Td/TRd2 = 0.07
2 Vd =1.97 tf Td =3 kgf.m _
2-2 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.04
3 Vd=1.97tf Td =19 kgf.m _
33 | VRd2=51081tf TRd2 = 2334 kgf.m VJ/VRA2 + Td/TRd2 = 0.05
4 Vd =229 tf Td =52 kgf.m _
44 | VRd2=51.081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.07
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a ~ Armad. de
. Armad. minima L Dados torcéo ~
trechos cisalham esquerda direita torgéo
1 d=44.00cm Vmin =4.45 tf
V0 = 8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16
2 d=44.00cm Vmin =445 tf
Ve =8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
22 95.0c/16
3 d =44.00 cm Vmin =4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
3-3 95.0c/16
4 d=44.00cm Vmin = 4.45 tf
V0 =8.47 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
4-4 85.0c/ 16




Célculo da viga V4

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagédo Verificagédo
Secéo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As =1.89 cm?
- 3910.0 - 2.36 cm?
Md = 3536 kgf.m Fd=2451f ((JI=4400cm )
1 retangular As = 1.89 cm? situacdo: GE 0 : o =
A's = 0.00 cm2 Meq = 465 kgf.m % armad. = 0.24
11 bw=20.00cm | yLN=1.93cm A§ =1.58 cm?
h =50.00 cm A's =0.00 cm?
yLN=2.19cm M = 2323 kgf-.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=2451f (20 )
. d=44.00 cm
As = 1.48 cm? situacdo: GE . -
1 A's = 000 cm2 Meq = 465 kgf.m % armad. = 0.16
yLN =151 cm As =0.00 cm
A's =0.00 cm?
yLN=0.25¢cm M = 0 kgf.m
fiss = 0.00 mm
As =2.59 cm?
— 608.0 - 3.02 cnm?
Md = 4657 kgf.m Fd=2.451f ( 2 )
situal ‘GE d=42.70cm
As = 2.59 cm? §do: 0 -
2 - Meag = 433 kaf.m % armad. = 0.30
A's =0.00 cm? €q g
yLN =2.65¢cm As =2.28 cm?
A's =0.00 cm?
yLN =2.90 cm M = 3166 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =437 tf Td =31 kgf.m _
11 | VRd2=51.081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=44.00 cm Vmin = 4.45 tf
Ve =8.47 tf Aswmin = 2.57 cm?
k=1.06 (2 ramos)
11 85.0c/ 16




Célculo da viga V5

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagéo
Secdo Flexao Torcéo axial axial Final
trechos (compressao) (tracdo)
As =3.97 cm?
| Md = 5794 kgf.m F_d = 5~.71 tf (5210.0 - 3.93 cm?)
1 retangular As = 3.24 cm? situagdo: GE d=42.80cm
A's = 0.00 cm? Meq = 1017 kgf.m | % armad. = 0.39
11 bw = 20.00 cm yLN =3.31 cm As =3.97 cm? 1.31cm?
i h =50.00 cm A's =1.31 cm? (3¢8.0 - 1.51 cm?)
yLN =2.71cm M = 3324 kgf.m
fiss = 0.08 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagéo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
_ As =6.00 cm?
Md = 8878 kgf.m F_‘t’ = 5;7_1thE (8610.0 - 6.28 cm?)
| | As=528cm Sttuagao: d=41.38 cm
A's =0.00 cm? Meci =936 k%f.m % armad. = 0.63
yLN =5.40 cm ﬁ,ss‘_ 61'%01?212 398.0 - 1.51 cm)
LN_— 4 79 cm M =5633 kgf.m
yEN == fiss = 0.09 mm
— As =1.50 cm?
Md = 2782 kgf.m Fd= 5;7_1Pth (26100 - 1.57 cm?)
, | As=14gcm situagao: d = 44.00 cm
A's =0.00 cm? Meg =1086 Iégf.m % armad. = 0.16
yLN = 1.51 cm As =131 cm 308.0 - 151 cm?)
A's =131 cm? M = 0 kgf.m
yLN =0.00cm fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de céalculo

Inclinacéo bielas

Verificacdo de esfor¢os limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =5.85 tf Td=0kgf.m _
1-1 VRd2 = 49.69 tf TRd2 = 2334 kgf.m VAIVRA2 + Td/TRd2 = 0.12
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torcao Armaq. de
trechos cisalham esquerda direita torcéo
1 d=42.80cm Vmin = 4.33 tf
Ve0 = 8.24 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16




Célculo da viga V6

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Vao Verificacdo Verificacdo
Secéo Flexao Torcéo axial axial Final
trechos (compresséo) (tragéo)
As =8.17 cm?
- 10910.0 - 7.85 cm?
Md = 12865 kgf.m Fd=1.731tf (100800 185 em)
1 retangular As = 8.17 cm? situagdo: GE % armad,  0.79
A's = 0.00 cm? Meq =267 kgfm oarmad. = 0.
11 bw=20.00cm | yLN =8.36 cm As =7.96 cm?
h =50.00 cm A's =0.00 cm?
yLN =8.55cm M = 7613 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)

Md =0 kgf.m
1 As =0.00 cm?

A's =0.00 cm?

yLN =0.00 cm

As =3.54 cm?
— 798.0 - 3.52 cm?

As = 3.54 cm? situacdo: GE % 4 =035
2 A's = 0.00 cm? Meq =296 kgfm o armad. = U.

yLN =3.62cm As =3.31 cm?

A's =0.00 cm?
YLN =3.80 cm M = 3683 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacéo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =10.49 tf Td =17 kgf.m _
1-1 VRd2 = 46.90 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.23
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a x Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=40.40 cm Vmin = 4.08 tf
Ve0 =7.78 tf Aswmin = 2.57 cm2
k=1.01 (2 ramos)
11 25.0c/ 16




Célculo da viga V7

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Véo Verificagio Verificagio
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tragdo)
As =4.53 cm?
- 998.0 - 4.52 cm?
Md = 7682 kgf.m Fd=181tf ((j = 4130 om )
1 retangular As = 453 cm? situacdo: GE 0 ‘ o =
A's = 0.00 cm?2 Meq =296 kgfm % armad. = 0.45
11 bw = 20.00 cm yLN = 4.64 cm As =4.30 cm?
h =50.00 cm A's =0.00 cm?
yLN =483 cm M = 4140 kgf.m
fiss = 0.07. mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
= 2910.0 - 1.57 cm?
Md = 2782 kgf.m F_d = 1~.81 tf ( o )
. d=44.00 cm
As = 1.48 cm? situacdo: GE . -
1 A's = 000 cm2 Meq = 345 kgf.m % armad. = 0.16
yLN =151 cm As =0.31 cme
A's =0.00 cm?
yLN =0.74 cm M = 0 kgf.m
fiss = 0.00 mm
As =3.07 cm?
= 4¢10.0 - 3.14 cm?
Md = 5560 kgf.m F_d = 1~.81 tf ( i )
situal ‘GE d=43.25cm
As = 3.07 cm? ao. 0 _
2 . Meag = 331 kaf.m % armad. = 0.31
A's =0.00 cm? €q g
yLN =3.14cm As =2.84 cm?
A's =0.00 cm?
yLN =333 cm M = 3207 kgf.m
fiss = 0.08 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificagdo de esforcos limites

Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =7.59 tf Td =10 kgf.m _
11 | VRA2=47.95t TRA2 = 2405 kgf.m Vd/VRd2 + Td/TRd2 = 0.16
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=41.30cm Vmin = 4.18 tf
Ve0 =7.95 tf Aswmin = 2.57 cm?
k=1.02 (2 ramos)
11 85.0c/ 16




Célculo da viga V8

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacéo Verificagédo
Secéo Flexdo Torgéo axial axial Final
trechos (compressao) (tracédo)
As =211 cm?
Md = 3943 kaf (3210.0 - 2.36 cm?)
1 retangular As :_2 1 cmgz m d=44.00cm
: % armad. = 0.24
A's =0.00 cm?
141 bw =20.00 cm yLN =2.16 cm
h=50.00 cm
M = 1740 kgf.m
fiss = 0.05 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =1.50 cm?
(2610.0 - 1.57 cm?)
1 | As=l48cm? % armad. = 0.16
A's =0.00 cm?
yLN =1.51cm
M =849 kgf.m
fiss =0.03 mm
As =1.50 cm?
(2610.0 - 1.57 cm?)
5 |As=1ld48cm? % armad. = 0.16
A's =0.00 cm?
yLN =1.51cm

M =0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificagdo de esforcos limites

Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =2.22tf Td =4 kgf.m _
11 | VRd2=51.081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=44.00cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin =2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
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N6 Grampo Reforc¢o nos estribos
Compr.
R . Vd As . vd As .
N Viga (th) (cm2) Estribos (th) cm2) Vdequiv T(rcencqr)lo
2 V1 - - - 2.22 0.15 1.06 25.00
Condic&o:

NO 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior




Célculo da viga V9

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagio Verificagio
Secéo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As = 4.58 cm?
- 6210.0 - 4.71 cm?
Md = 7994 kgf.m Fd=2.211tf g=42 50 om )
1 retangular As = 4.58 cm? situagao: GE e arm o
A's = 0.00 cm? Meq = 387 kgf.m % armad. = 0.47
11 bw = 20.00 cm yLN = 4.68 cm As =4.31 cm?
h =50.00 cm A's =0.00 cm?
yLN =4.93 cm M = 4582 kgf.m
fiss = 0.08 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=2.211f (20 )
) d=44.00 cm
As = 1.48 cm? situacdo: GE . -
1 A's = 000 cm2 Meq = 421 kgf.m % armad. = 0.16
yLN =151 cm As =0.00 cm
A's =0.00 cm?
yLN =0.39 cm M = 0 kgf.m
fiss = 0.00 mm
As =3.09 cm?
= 4¢10.0 - 3.14 cm?
Md = 5590 kgf.m Fd=2.211f (o )
situal ‘GE d=43.25cm
As =3.09 cm? §do: 0 -
2 o Med = 404 kaf.m % armad. = 0.31
A's =0.00 cm? eq g
yLN =3.16 cm As =2.81 cm?
A's =0.00 cm?
yLN =3.39 cm M = 3346 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =7.82tf Td =25 kgf.m _
11 | VRA2=49.34tf TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.17
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=4250cm Vmin = 4.30 tf
Ve0 =8.19 tf Aswmin = 2.57 cm?
k=1.02 (2 ramos)
11 85.0c/ 16




Célculo da viga V10

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vdo Verificagdo Verificagdo
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As=2.11cm?
1 retangular As = 1.68 ci? situacdo: GE d=43.40 cm
A's = 0.00 cm? Meq = 612 kgf.m % armad. = 0.20
11 bw = 20.00 cm yLN =172 cm As=2.11cm? 0.77 cm?
h =50.00 cm A's=0.77 cm? (228.0 - 1.01 cm?)
yLN =1.38 cm M = 1856 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagédo
N6 Flexao axial axial Final
(compresséo) (tracdo)
As =4.42 cm?
Md = 6813 kgf.m oo (998.0 - 452 cm?)
L | As=399cm? 'Is\;l“a‘?_&“;az ot d=41.30cm
A’s =0.00 cm? Aeﬂi 42 % m % armad. = 0.45
yLN =4.08 cm ST nhoem 208.0 - 1.01 cm?)
A's=0.77 cm? _
yLN =3.74 ¢m M = 4335 kgf.m
fiss =0.09 mm
As =150 cm?
Md = 2782 kgf.m F_? = 3':3'3C§fE (2210.0 - 1.57 cm?)
, | As=148cme f\hga‘{a‘ééz o d =44.00 cm
A’s =0.00 cm? A c_]a 77 gt % armad. = 0.16
yLN =151 cm s =o.rrem 208.0 - 1.01 cm?)
A's=0.77 cm? =
yLN = 0.00 cm M =52 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de céalculo

Inclinacéo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcao
trechos
1 Vd =4.81tf Td =1 kgf.m _
1-1 VRd2 =50.39 tf TRd2 = 2405 kgf.m Vd/IVRA2 + Td/TRd2 = 0.10
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
_Dados Armad. a Armad. minima Ar_ma_d. a Dados torgéo Armaq. de
trechos cisalham esquerda direita torcéo
1 d=43.40 cm Vmin = 4.39 tf
Ve =8.36 tf Aswmin = 2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16




Célculo daviga V11

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vdo Verificacdo | Verificacéo
Secdo Flexéo Torcéo axial axial Final
trechos (compressao) (tracdo)
As =1.87 cm?
Md = 3453 kaf (428.0 - 2.01 cm?)
1 retangular As :_1 87 cmgz m d=43.40cm
: % armad. = 0.20
A's =0.00 cm?
11 bw =20.00 cm yLN =1.91 cm
h=50.00 cm
M =1320 kgf.m
fiss = 0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =1.50 cm?
(2610.0 - 1.57 cm?)
1 |As=1l48cm % armad. = 0.16
A's =0.00 cm?
yLN =1.51cm
M = 1281 kgf.m
fiss =0.06 mm
As =1.50 cm?
(2610.0 - 1.57 cm?)
5 |As=1ld48cm? % armad. = 0.16
A's =0.00 cm?
yLN =1.51cm

M =0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacéo bielas

Verificagdo de esforcos limites

Viéo . - ) -
trechos Cisalhamento Torgéo Cisalhamento + Torgdo
1 Vd =198 tf Td =68 kgf.m _
1-1 VRd2 = 50.39 tf TRd2 = 2405 kgf.m Vd/VRd2 + Td/TRd2 = 0.07

Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=43.40cm Vmin = 4.39 tf
Vc0 =8.36 tf Aswmin =2.57 cm?
k=1.00 (2 ramos)
11 85.0c/ 16




ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

b

B

-1.45
. 185,
2o
N6 Gram Reforc¢o nos estribos
Compr.
R . Vd As . vd As .
N Viga (th) (cm2) Estribos (th) cm2) Vdequiv T(rcer(r:]r)lo
2 V1 - - 1.98 0.14 0.93 25.00
Condic&o:

NGO 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior




Célculo da viga V12

Pavimento 1°PAV - Lance 3

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexao Torgéo axial axial Final
trechos (compressao) (tracdo)
As =1.50 cm?
— 2¢10.0 - 1.57 cm?)
Md = 2782 kgf.m Fd=0.731tf (20
1 retangular As = 1.48 cm% situagéo: GE Od/_afrifdo E"g "
A's = 0.00 cm? Meq =138 kgfm 0 T
11 bw=20.00cm | yLN=1.51cm As=0.83 cm?
h =50.00 cm A's =0.00 cm?
yLN =1.02 ¢m M = 1241 kgf.m
fiss = 0.06 mm
As =1.50 cm?
— 2¢10.0 - 1.57 cm?)
Md = 2782 kgf.m Fd=0.191f (20
2 retangular As = 1.48 cm% situagéo: GE Od =44.00 cm
Als = 0.00 ez Meq = 37 kgf.m % armad. = 0.16
9. bw = 20.00 cm yLN =151 cm As =0.32 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.37 cm M =264 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =150 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0.73 tf é = 44.00cm )
- 2 situacdo: GE oo
1 | As=1l48cm Meq = 138 kaf % armad. = 0.16
A's =0.00 cm? €q = 50 KgLm
yLN =151 cm As =082 cm
A's =0.00 cm?
yLN =1.01 cm M = 1106 kgf.m
fiss = 0.04 mm
As =150 cm?
— 308.0 - 1.51 cm?
Md = 2782 kgf.m Fd=073tf (3680 - 151 cmF)
- 2 situacdo: GE oo
o | As=1l48cm Meq = 139 kaf % armad. = 0.15
A's = 0.00 cm? €q= % -m
yLN =151 cm As=1.23cm
A's =0.00 cm?
yLN =143 cm M = 1715 kgf.m
fiss = 0.09 mm
As =1.50 cm?
- 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0.19tf é C 44.00 om )
- 2 situacdo: GE -
3 | As=1l48cm % armad. = 0.16
A's = 0.00 cm? Meci =37 kgfz.m T
yLN =151 cm As=0.13 cm
A's =0.00 cm?
yLN =0.18 cm M =0 kgf.m
fiss = 0.00 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torcao Cisalhamento + Torcao
trechos
1 Vd =3.14 tf Td =2 kgf.m _
11 | VRd2=51.081f TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
2 Vd = 2.55 tf Td =17 kgf.m _
2-2 VRd2 = 51.08 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados torgéo ~
trechos cisalham esquerda direita torcéo
1 d=44.00 cm Vmin = 4.45 tf
Ve =8.47 tf Aswmin = 2.57 cm?
k=1.03 (2 ramos)
11 95.0c/16
2 d=44.00cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k=1.04 (2 ramos)
22 65.0c/16

LigacOes por barras passantes do 1°PAV

Verificagdes dos esforgos limites nas barras

Ligagdo

Momentos
(kgf.m)

Tensao de aderéncia

Pino-adesivo
(kgflcm?)

Adesivo-concreto

(kgf/lcm?)




Diagramas: VIGA V1 - 1°PAV

CARREGAMENTO [kgf/m:cm]

850.00 850.00 850.00 850.00 850.00 850.00

- o+

450 285 275 © 280 420
P1 p2 V8 ! V11 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

5.66
403

2 47 20
J - 39
” i o285 v 25| 220 420
P1 \ P2 . P3 V11 { P4

-2.89

-4 5Q -4.25

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

7142
3043
243
-1453 j\
450 ©

-540
-3540
- a

° ® 7 % © 420
P1 283 =, P3 V11 P4
2501

4128235



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

a6 56
a 48
12 12 q
R i M
l £ & & &
450 285 275 280 420
P1 P2 -9VaE -9 P3 W11 P4
DESLOCAMENTOS [cm;cm]
LEGENDA
— — Flecha elastica

------ Flecha imediata (recalculada)

—— Flecha total (recalculada + diferida)

Envoltéria Véao 1 Véo 3 Vo 5
Valor Posicdo Valor Posicdo Valor Posicdo
Flecha elastica -0.08 184 -0.13 285 -0.39 360
Flecha imediata -0.05 2045 -0.08 264.6 -0.30 340
Flecha imediata (recalculada) -0.05 204.5 -0.09 264.6 -0.38 340
Flecha diferida -0.05 2045 -0.05 264.6 -0.28 340
Flecha total -0.10 184 -0.14 2443 -0.67 360
- Vao 1 Vao 4 Vao 7
Envoltéria _ _ _ _ _ _ _ _ _
NO | Vao NoO F NO | Vao No F No | Vao N6 F
Inércia da Se‘?i;’ bruta (M4 B- | 5583 | 2083 | 2083 | 2083 | 2083 | 2083 | 2083 | 2083 | 20.83
Inércia fissurada (m4 E-4) | 1.76 | 1.76 | 254 | 254 | 171 | 3.83 | 3.83 | 2.54 | 254
Moment&gfr:)ssura‘?ao 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012
Momento em servico (kgf.m) | -770 879 -2703 -2703 1981 -6367 -6367 4400 -2263
Comp”menzgn‘]’)o sub-trecho | 53 47 | 28727 | 10926 | 11427 | 28115 | 16458 | 144.00 | 48157 | 74.42
Inércia equivalente (m4 E-4) 20.83 17.09 15.17
Multiplicador flecha total 2.06 2.06 2.06




Diagramas: VIGA V2 - 1°PAV

CARREGAMENTO [kgf/m:cm]

850.00 850.00 850.00 850.00 850.00 850.00

450 ? 280 280 280 420
P35 P& P7 P& Fo P10

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

20 5 49

1.95 [2-19 1.88
? P\ o8 28 280 420 i
P5 PG P7 =F; Pg P10
155 -1.56 -1.38

-2.70

-4.30

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-4505
2620
%2 s 1549 1635
o & . e
450 T e 0 " 420
P5 P& P7 9 P8 3 PO P10



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

B B
it 26
15 15
450 280 -0 _ 280 420
P5 P& PT P& P9 P10
-1 -21
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
—— Flecha total (recalculada + diferida)
450
e <
1.01
Envoltéria Vao 1 Véo 3 Véo 5 Véao 7 Vao 9
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicdo
Flecha elastica -0.69 225 -0.64 0 -0.63 0 -0.62 0 -0.60 0
Flecha imediata -0.63 2455 -0.61 0 -0.59 0 -0.58 0 -0.56 0
Flecha imediata | 63 | 2455 | 061 | o0 |-059| o0 |-058| o0 |-057| o0
(recalculada)
Flecha diferida -0.32 2455 -0.30 0 -0.30 0 -0.31 0 -0.33 0
Flecha total -0.95 225 -0.91 0 -0.90 0 -0.89 100 -0.90 0
Véo 1 Véao 4 Véo 7 Véo 10 Véo 13
Envoltéria 4 4 4 4
N6 1 | Vo r\||:o N6 I | Vo ’\,I:O N6 I | Vo NFO N6 I | Vo '\l':o N6 1| Vo | N6 F
Inércia da
secdo bruta | 20.83 | 20.83 2081 208 20.83 2081 20.8 20.83 208 20.8 20.83 2081 208 20.83 | 20.83
3 3 3 3 3 3 3 3
(m4 E-4)
Inércia
fissurada | 2.16 | 1.76 | 2.16 | 216 | 1.76 | 1.77 | 1.77 | 1.76 | 1.77 | 1.77 | 1.76 | 1.77 | 1.77 | 2.13 | 2.93
(m4 E-4)
Momento
de 401 | 401 401 | 401 401 | 401 401 | 401
fissuragéo 4012 | 4012 2 2 4012 5 5 4012 2 2 4012 2 5 4012 | 4012
(kgf.m)
Momento - - - - 192 | 192
emservico | -1829 | 863 |-921 |-921| 294 | 104 | 104 | 286 | 150 | 150 | 1922 5 5 4060 | -3286
(kgf.m) 2 2 8 8
Ctgrggggée” 1094 | 2847 | 55.8 | 86.2 | 166.2 | 27.6 | 95.1 | 1635 | 21.2 | 716 | 2083 | o 0| oo | 3131 | 1068
5 2 3 0 0 0 5 8 8 5 5 ' ' 9 1
trecho (cm)
Inércia
equivalente 20.83 20.83 20.83 20.83 20.35
(m4 E-4)
Multiplicad
or flecha 1.98 2.00 2.01 2.01 2.06
total




Diagramas: VIGA V3 - 1°PAV

CARREGAMENTO [kgfim;cm]

850.00 850.00 850.00 850.00 850.00

450 280 280 © 280
P14 P15 P16 P17 P18

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

288

1.97 1.97 229

’ 3 78 I 3 I 58
P14 P15 P16 P17 P18

1567 169 -1.47

-2

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-2562

-19849
1363 -1385
-875
-458
. ]

280
P17 P18
289

115?



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

52 52
19 149
450 780 280 * 280
P14 P15 P16 P17 P18
-38 -38
DESLOCAMENTOS [cm;cm]
LEGENDA
— — Flecha elastica
------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
450 - 230 - 280 i 230
P14 P15 P16 P17 P18
(7 i -~ aatnnit % | R oe 588 ower .
ENE Exn 100 097 0%  0ss 095
Envoltéria Viao 1 Vao 3 Vo 5 Vao 7
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicéo
Flecha elastica -0.69 225 -0.67 0 -0.65 0 -0.64 0
Flecha imediata -0.66 225 -0.65 0 -0.64 0 -0.62 0
Flecha imediata (recalculada) -0.66 225 -0.65 0 -0.64 0 -0.62 0
Flecha diferida -0.32 225 -0.31 0 -0.31 0 -0.31 0
Flecha total -0.98 204.5 -0.96 0 -0.94 0 -0.93 0
- Vao 1 Vao 4 Véo 7 Véo 10
Envoltéria _ _ _ _ _ _ _ _ _ _ _ _
No | Véo NOF | Nol Véo NOF | NoOI Vad | NOF | NolI Vao N6 F
Inércia da secdo
bruta (m4 E-4) 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83
Inérciafissurada | » oo | 176 | 216 | 216 | 176 | 177 | 177 | 176 | 177 | 177 | 176 | 177
(m4 E-4)
Momento de
fissuracio (kgf.m) 4012 | 4012 | 4012 | 4012 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012
Momento em
servico (kgf.m) -1174 | 923 | -1284 | -1284 | 170 | -682 | -682 198 | -1157 | -1157 | 866 0
Comprimento do | 25 17 | 594 34 | 80,59 | 112.22 | 126.01 | 41.77 | 76.05 | 135.47 | 68.48 | 75.67 | 20433 | 0.00
sub-trecho (cm)
Inércia
equivalente (m4 20.83 20.83 20.83 20.83
E-4)
Multiplicador
flecha total 1.98 2.00 2.01 2.01




Diagramas: VIGA V4 - 1°PAV

CARREGAMENTO [kgf/m:cm]

850.00 850.00

420
P18 P19

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

420
P18 L:WQ

-4.37

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

4557

420
P18 P19

3420 3536



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

H K
420
P18 P19
DESLOCAMENTOS [cm;cm]
LEGEND A
— - Flecha elastica
----- Flecha imediata {recalculada)
Flecha total (recalculada + diferida)
F13
- Véo 1
Envoltoria Valor Posicio
Flecha elstica -0.61 0
Flecha imediata -0.60 0
Flecha imediata (recalculada) -0.79 0
Flecha diferida -0.43 0
Flecha total -1.22 0
Envoltéria . Véol .
NO | Véo N6 F
Inércia da secédo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 2.52 2.93
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) 0 4692 -3640
Comprimento do sub-trecho (cm) 0.00 309.54 110.46
Inércia equivalente (m4 E-4) 15.78
Multiplicador flecha total 2.06




Diagramas: VIGA V5 - 1°PAV

CARREGAMENTO [kgf/m;cm]

850.00 850.00

; 400
P14 P5

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

5.85

|

490

P14 [ Pa
-1.75

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-8873

T 490 ]
P14 P5

5794



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

0

0
490
P14 PS5
a 0
DESLOCAMENTOS [cm;cm]
LEGEMNDA
—— — Flecha elastica
----- Flecha imediata (recalculada}
—— Flecha total (recalculada + diferida)
450
P14 P4
07 0 - T ——  __ _ — — " Im
H.72 =
--------------------- e eann e Y
F1.18 5%
-1.86
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.77 326.7
Flecha imediata -0.72 306.3
Flecha imediata (recalculada) -1.17 306.3
Flecha diferida -0.58 306.3
Flecha total -1.75 306.3
Envoltéria - Vaol = y
No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 511 3.70 1.78
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) -6464 5203 0
Comprimento do sub-trecho (cm) 173.62 316.38 0.00
Inércia equivalente (m4 E-4) 10.59
Multiplicador flecha total 1.98




Diagramas: VIGA V6 - 1°PAV

CARREGAMENTO [kgf/m:cm]

@50.00 &50.00

! == !
P& F1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

T 205
P& P1

-8.11
-10.4%

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

51583

205
P& F1

12865



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

205

P& P

-17 =17

DESLOCAMENTOS [cm;cm]
LEGENDA
—— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
. Véo 1l
Envoltoria Valor Posicdo

Flecha elastica -0.64 0

Flecha imediata -0.60 0

Flecha imediata (recalculada) -0.67 0

Flecha diferida -0.35 0

Flecha total -1.02 0

Envoltdria _ Vo1l
NG | Véo N6 F
Inércia da secdo bruta (m4 E-4) - 20.83 20.83
Inércia fissurada (m4 E-4) - 5.67 3.24
Momento de fissuracgéo (kgf.m) - 4012 4012
Momento em servigo (kgf.m) - 9345 -3652
Comprimento do sub-trecho (cm) - 152.68 52.32
Inércia equivalente (m4 E-4) 10.43
Multiplicador flecha total 2.06




Diagramas: VIGA V7 - 1°PAV

CARREGAMENTO [kgf/m;cm]

850. 00 a50.00

! == !
P& P2

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

1.34

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-5360

-1033 J
&

205
PG P2

i



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

205 [
P& P2
10 -10
DESLOCAMENTOS [em;cm]
LEGENDA
—— - Flecha slastica
----- Flecha imediata {recalculada)
— Flecha total {recslculada + diferida)
P&
-1.27
- Vao 1l
Envoltoria Valor Posicdo
Flecha elastica -0.63 0
Flecha imediata -0.59 0
Flecha imediata (recalculada) -0.78 0
Flecha diferida -0.41 0
Flecha total -1.20 0
Envoltéria _ Véol _ _
No | Véo N6 F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 3.83 3.12
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) 0 5093 -3140
Comprimento do sub-trecho (cm) 0.00 136.59 68.41
Inércia equivalente (m4 E-4) 15.05
Multiplicador flecha total 2.06




Diagramas: VIGA V8 - 1°PAV

CARREGAMENTO [kgf/m:cm]

250.00 250.00

’ 200
PT W1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

1.30

0.85

i 200 |
P7 W1

-1.72

=222

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-1542

i 200
P7 W1

3943



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

4 4

i 200 |
P7 W1

3 4

DESLOCAMENTOS [cm;cm]

LEGENDA
— - Flecha elastica

----- Flecha imediata (recalculadaj
—— Flechatotal {recalculada + diferida)

Envoltéria véol —
Valor Posicdo
Flecha elastica -0.61 0
Flecha imediata -0.58 0
Flecha imediata (recalculada) -0.58 0
Flecha diferida -0.31 0
Flecha total -0.89 0
Envoltoéria _ Véol
N6 | Véo N6 F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 2.52 1.76
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) -84 89 0
Comprimento do sub-trecho (cm) 33.81 166.19 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.06




Diagramas: VIGA V9 - 1°PAV

CARREGAMENTO [kgf/m;cm]

850. 00 a50.00

! == !
Pa P3

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

£ o

205
Pa \ P3

-7.82

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-5550

205

Pa P3

o4



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

P P3

-25 =23

DESLOCAMENTOS [cm;cm]
LEGENDA
—— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
- Véo 1
Envoltoria Valor Posicdo

Flecha elstica -0.60 0

Flecha imediata -0.57 0

Flecha imediata (recalculada) -0.67 0

Flecha diferida -0.36 0

Flecha total -1.03 0

Envoltoéria _ Vaol
NG I Véo N6 F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 4.22 3.12
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) 0 5185 -3074
Comprimento do sub-trecho (cm) 0.00 138.35 66.65
Inércia equivalente (m4 E-4) 14.82
Multiplicador flecha total 2.06




Diagramas: VIGA V10 - 1°PAV

CARREGAMENTO [kgf/m:cm]

850.00 850.00

’ 400
P18 PO

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

4381

' 490
P18 T Fo

-221

MOMENTOS FLETORES DE CALCULO (Mdx) [kaf. m;cm]

-6813

i 490
P18 P9

3116 2783



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

1 1
440
P18 PO
DESLOCAMENTOS [cm;cm]
LEGENDA
— — Flecha elastica
------ Flecha imediata (recalculada)
——— Flecha total (re calculada + diferida)
[r ]
450
P18 P9
k] ey
08 -1.02
-1.18
‘o Véo 1l
Envoltoria Valor Posicdo
Flecha elastica -0.68 306.3
Flecha imediata -0.63 306.3
Flecha imediata (recalculada) -0.72 306.3
Flecha diferida -0.39 306.3
Flecha total -1.11 306.3
Envoltéria _ Véol - .
No | Véo No F
Inércia da secédo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 3.88 2.13 1.77
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) -5463 3486 0
Comprimento do sub-trecho (cm) 172.59 317.41 0.00
Inércia equivalente (m4 E-4) 17.22
Multiplicador flecha total 2.01




Diagramas: VIGA V11 - 1°PAV

CARREGAMENTO [kgf/m:cm]

230.00 250.00

' 200 )
P4 W1

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;em]

1.48

0.83

i 200 |
Fa W1

-1.48

-1.598

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-2257

i 200 g
P9 W1

3453



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

200

Fa W

] £8

DESLOCAMENTOS [cm;cm]
LEGEMNDwA
—— — Flecha elastica
----- Flecha imediata (recalculada)
Flecha total recalculada + diferida)
Pg
-1.18
- Véo 1
Envoltoria Valor Posicao

Flecha eléstica -0.60 0

Flecha imediata -0.55 0

Flecha imediata (recalculada) -0.70 0

Flecha diferida -0.40 0

Flecha total -1.10 0

Envoltoria _ Véol _ _
NG | Véo N6 F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 2.13 1.76
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servigo (kgf.m) 0 4395 -1
Comprimento do sub-trecho (cm) 0.00 199.96 0.04
Inércia equivalente (m4 E-4) 16.37
Multiplicador flecha total 2.06




Diagramas: VIGA V12 - 1°PAV

CARREGAMENTO [kgf/m;cm]

850.00 850.00 850.00

N 490 210 A
P19 P10 P4

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]
2.80 7 55
P19 \pm m _H:HE}] m

-314

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

2494
2119
737
[\\\\\«\\Hx a0
' 490 ? 210 1
P19 P10 P4

657

1743



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

490 210
P19 P10 P4

DESLOCAMENTOS [cm;cm]

LEGENDA
— — Flecha elastica
------ Flecha imediata (recalculada)
—— Flecha tetal (recalculada + diferida)

Envoltdria Vaol - Vo3 -
Valor Posicdo Valor Posicao
Flecha eléstica -0.11 224.6 -0.02 0
Flecha imediata -0.07 224.6 -0.02 0
Flecha imediata (recalculada) -0.07 224.6 -0.02 0
Flecha diferida -0.07 224.6 -0.02 0
Flecha total -0.14 224.6 -0.04 0
- Véo 1 Véo 4
Envoltoria - - _ . — .
No | Véo NG F No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 1.76 1.71 1.71 1.76 1.76
Momento de fissura¢do (kgf.m) 4012 4012 4012 4012 4012 4012
Momento em servico (kgf.m) -617 1422 -1695 -1695 71 0
Comprimento do sub-trecho (cm) 36.29 365.59 88.13 145.76 64.23 0.00
Inércia equivalente (m4 E-4) 20.83 20.83
Multiplicador flecha total 2.06 2.06




Pavimento MONOVIA

Resultados dos Pilares

MONOVIA fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?3
Lance 4 cobr =5.00 cm
Dados Resultados
lib Asb Estribo
Secio Nivel vinc Nd méx | MBd topo | MHd topo Ferros Tooo | Esb b
Pilar (c<r;n) Altura lih Nd min | MBd base | MHd base As h Bage Esb h
(cm) vinc (tf) (kgf.m) (kgf.m) % armad
cota
(cm) total
30.00 125.00
P5 X 1780.00 RR 18.29 5002 1144 Erro D1
1:20 125.00 125.00 2.55 1312 6536
35.00
RR
30.00 125.00
P6 X 1780.00 RR 33.28 2407 4110 Erro D1
1:20 125.00 125.00 4.27 1428 2662
35.00
RR
125.00
Pz | %00 | 178000 RR 22.96 728 3984 Eir0 DL
1:20 125.00 125.00 3.34 269 3558
35.00
RR
125.00
P8 30)'(00 1780.00 RR 24.47 728 3862 Erro D1
1:20 125.00 125.00 3.15 653 2394
35.00
RR
125.00
P9 30)'(00 1780.00 RR 11.44 1960 1190 Erro D1
1:20 125.00 125.00 1.53 2080 1299
35.00
RR
30,00 125.00
P14 X 1780.00 RR 24.90 4965 5171 Erro D1
1:20 125.00 125.00 6.09 1759 4794
35.00
RR
30.00 125.00
P15 X 1780.00 RR 37.09 2541 3120 Erro D1
1:20 125.00 125.00 6.50 1300 2621
35.00
RR
30.00 125.00
P16 X 1780.00 RR 26.41 476 3341 Erro D1
1:20 125.00 125.00 5.08 114 2760
35.00
RR
30.00 125.00
P17 X 1780.00 RR 28.19 477 3207 Erro D1
1:20 125.00 125.00 5.59 160 2457
35.00
RR
30.00 125.00
P18 X 1780.00 RR 17.88 1980 3108 Erro D1
1:20 125.00 125.00 5.00 2515 3799
35.00 RR




Calculo do Pilar P5

Pavimento MONOVIA - Lance 4

Dados da secdo transversal

Dados do concreto

b =30.00 cm

Secdo retangular

h=35.00 cm

Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORcﬁ Msdtopo = 5002 kgf.m
L Msdbase = 1312 kgf.m Ndmax = 18.29 tf

Esbeltez = 14.42 -
Vinculo = RR Ndmin = 2.55 tf
. N Msdtopo = 1144 kgf.m ni = 0.07

H li =125.00 cm Msdbase = 6536 kgf.m
Esbeltez = 12.36 - gt

Secdo critica do pilar: BASE

Momentos (kgf.m)

Armadura longitudinal

Dire¢éo Torcio Final Processo de calculo
Madtopo = 114
Msdtopo = 4956 Madcentro = 57 *2)
° ngﬁiggi =1225?16 ' mgﬂbi"sfz: H Td =396 2 ; 52 1.3G1+1.4G2+1 4Q+1.2A+0.84V3+0.61D3
Mcd = 1 kgf_m : Msd(x) = 1281 kgf.m
Madtopo = 114 160125 Mfggg = gfgi I'ng
Msdtopo = 879 Madcentro =57 | Asl=0.91cm? | 19.63 cm? Mrd(y) — 11326 E s
H | Msdcentro = 3570 | Madbase = 114 1.9% Midied=1 70
Msdbase = 6536 | M2d = 38 o
Mcd =1

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torgédo

VBd topo = 5.01 tf

Td = 396 kgf.m

VBd base = 5.01 tf
VHd topo =5.95 tf

45 VHd base = 5.95 tf

Verificagdo de esforgos limites

Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=5.01tf Td = 396 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.22
Vd=5.95tf Td =396 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VdVRa2 + Ta/TRd2 =0.23
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=1.19 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
V¢ =9.54 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=112 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=9.35tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 1.13 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs=0.00 tf 2 5.0 ¢/10 2 5.0 c/10




Pavimento MONOVIA - Lance 4

Calculo do Pilar P6

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

Fi=

2.54

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORcﬁ Msdtopo = 2407 kgf.m
L Msdbase = 1428 kgf.m Ndmax = 33.28 tf

Esbeltez = 14.42 -
Vinculo = RR Ndmin = 4.27 tf
. N Msdtopo = 4110 kgf.m ni =0.13

H li =310.00 cm Msdbase = 2662 kgf.m
Esbeltez = 30.65 - gt

Secao critica do pilar: TOPO

Diregéo Momentos (kgf.m) Armad~ura Iongltuc!mal Processo de calculo
Torcéo Final
Madtopo = 207
Msdtopo = 2407 Madcentro = 104 *2)
B Msdcentro =963 | Madbase = 207 60125
Msdbase = 1427 | M2d = 38 Td =144 2g125 | 1:3G1+14G2+14Q+12A+0.84V1+0.61D1
_ Msd(x) = 2614 kgf.m
Mcd = 1 kgf.m Msd(y) = 4063 kgf.m
Madtopo = 207 120125 | o d&’) Z 5387 kefm
Msdtopo = 4063 | Madcentro =104 | Asl=0.33 cm? | 14.73 cm? Mrd(y) = 8365 kgf.m
H Msdcentro = 2150 | Madbase = 207 1.4% Mrd /I}\//Is;i-z 06 gt
Msdbase = 720 M2d = 297 -
Mcd =8
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 3.07 tf _
! VBd base = 3.07 tf Td =144 kgf.m
45 VHd topo = 4.14 tf
VHd base = 4.14 tf
Verificagdo de esforcos limites
Direcéo Cisalhamento Torcéo Cisalhamento + Torc¢do
Vd =3.07 tf Td =144 kgf.m _
B VRA2 = 48.51 tf TRA2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.10
Vd =4.14 tf Td =144 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m VAVRA2 + Td/TRd2 =0.12
Armadura de cisalhamento
Diregéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.38 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=11.10tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.10 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=9.22 tf
Armadura de torgao Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he =8.08 cm A90 = 0.41 cm2 Zr =0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm2/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Céalculo do Pilar P7

Pavimento MONOVIA - Lance 4

Dados da se¢do transversal

Dados do concreto

Sec&o retangular
b=30.00cm h=235.00cm
Cobrimento = 5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m3
Fi=2.54

Dimensionamento da armadura longitudinal

Direcéo Célculo da esbeltez Esfor¢os maximos
B ?I/Tcluzlg ;OR(; Msdtopo = 728 kgf.m
Lo Msdbase = 269 kgf.m Ndmax = 22.96 tf

Esbeltez = 14.42 S
Vinculo = RR Ndmin = 3.34 tf
- - Msdtopo = 3984 kgf.m ni = 0.09

H li = 310.00 cm Msdbase = 3558 kgf.m
Esbeltez = 30.65 - gt

Secdo critica do pilar: TOPO

Diregio Momentos (kgf.m) Armagura Iongltudl_nal Processo de calculo
Torcéo Final
Madtopo = 31
Msdtopo = 139 Madcentro = 63 *2)
B nggigter‘i e mg‘;bjsle; 39 0o 2S | 13G1+14G2+14V3+061D3
_ Td =214 kgf.m ' Msd(x) = 139 kgf.m
Med = 0 Msd(y) = 4015 kgf.m
Madtopo = 31 _ 12012.5 )= gt
_ s Asl = 0.49 cm? Mrd(x) = 307 kgf.m
Msdtopo = 3984 Madcentro = 15 14.73 cm? Mrd(y) = 8871 kgf.m
H Msdcentro = 3612 Madbase = 31 14% Mrd/K/IsdzZ 21 gt
Msdbase = 3054 M2d =77 '
Mcd =2

Dimensionamento da armadura transversal

Modelo calculo

Esforgos

Inclinacéo bielas Cisalhamento Torcéo
VBd topo = 0.79 tf _
! VBd base = 0.79 tf Td =214 kgf.m

45

VHd topo = 1.54 tf
VHd base = 1.54 tf

Verificacdo de esforcos limites

Direcdo Cisalhamento Torcédo Cisalhamento + Torcéo
Vvd=0.79 tf Td = 214 kgf.m _
B VRd2 = 48,51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vd=154tf Td = 214 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.09
Armadura de cisalhamento
Direcéo Dados Armadura Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Ve =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =4.35 tf Vsw = 0.00 tf
k=1.08 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=9.01tf
Armadura de torgio Armadura de Armadura
fretagem final
Dados Arma@u ra Topo Base Topo Centro/Base
torgéo
he =8.08 cm A90 = 0.61 crme Zr =0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs =0.00 tf 2 5.0 c/10 2 5.0 ¢/10
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Calculo do Pilar P8

Pavimento MONOVIA - Lance 4

Dados da secdo transversal

Dados do concreto

Secéo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=254

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORC§1 Msdtopo = 728 kgf.m
Lo Msdbase = 653 kgf.m Ndmax = 24.47 tf

Esbeltez = 14.42 o=
Vinculo = RR Ndmin = 3.15 tf
DR Msdtopo = 3862 kgf.m ni = 0.09

H li = 310.00 cm Msdbase = 2394 kgf.m
Esbeltez = 30.65 B gt

Secao critica do pilar: TOPO

Diregéo Momentos (kgf.m) Arma(jura Iongltudlpal Processo de calculo
Torcéo Final
Madtopo = 31
Msdtopo = 158 Madcentro = 37 *2)
B | Msgcentro =82 Madbase =31 SOy | 1361+14G2+14V3+061D3
_ Td =663 kgf.m ' Msd(x) = 158 kgf.m
Med =0 Msd(y) = 3768 kgf.m
Madtopo = 31 _ 12¢12.5 _ :
_ - Asl =153 cm? Mrd(x) = 340 kgf.m
Msdtopo = 3737 Madcentro = 16 14.73 cm? Mrd(y) = 8091 kgf.m
H Msdcentro = 2708 Madbase = 31 1.4% Mrd/l)\//lsdzz 15 gt
Msdbase = 1164 M2d =76 '
Mcd=1
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 1.10 tf _
: VBd base = 1.10 tf Td =663 kgf.m
45 VHd topo = 4.59 tf
VHd base = 4.59 tf
Verificagdo de esforgos limites
Direcdo Cisalhamento Torgdo Cisalhamento + Torcdo
Vvd=1.10tf Td = 663 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 =0.21
Vd =459 tf Td =663 kgf.m _
H VRG2 = 50.29 tf TRd2 = 3506 kgf.m VIVRd2 + Td/TRd2 =0.28
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=195 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=15.72 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.08 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=9.04 tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 1.89 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? T Zs =0.00 tf Zs=0.00 tf 9 5.0 ¢/10 9 5.0 ¢/10




Pavimento

Calculo do Pilar P9

MONOVIA - Lance 4

Dados da se¢éo transversal Dados do concreto

Secéo retangular

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

b =30.00 cm
Cobrimento =5.00 cm

h=35.00 cm

Fi=254

Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORcﬁ Msdtopo = 1960 kgf.m
Lo Msdbase = 2080 kgf.m Ndmax = 11.44 tf

Esbeltez = 14.42 o=
Vinculo = RR Ndmin = 1.53 tf
. N Msdtopo = 1190 kgf.m ni = 0.04

H li =125.00 cm Msdbase = 1299 kgf.m
Esbeltez = 12.36 - gt

Secdo critica do pilar: BASE

Direcéo Momentos (kgf.m) Arma?ura Iongltudl_nal Processo de calculo
Torcéo Final
Madtopo = 68
Msdtopo = 1793 Madcentro = 34 *2)
B mggggggg jgg; mgﬂbjsfoz 68 g . 52 G1+G2+1.4Q+1.2A+0.84V3+0.61D3
_ Td =829 kgf.m ' Msd(x) = 2031 kgf.m
Med =0 Msd(y) = 1299 kgf.m
Madtopo = 68 _ 129125 _ '
_ - Asl =191 cm? Mrd(x) = 5813 kgf.m
Msdtopo = 549 Madcentro = 34 14.73 cm? Mrd(y) = 3719 kgf.m
H Msdcentro = 560 Madbase = 68 1.4% Mrd/K/Isd:Z 86 gt
Msdbase = 1299 M2d =13 '
Mcd =0
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 3.23 tf _
! VBd base = 3.23 tf Td =829 kgf.m
45 VHd topo = 1.48 tf
VHd base = 1.48 tf
Verificagdo de esforgos limites
Direcdo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=3.23tf Td =829 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.30
Vd=148tf Td =829 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VA/VRd2 + Td/TRd2 =0.27
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=121 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=9.73 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=121 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
V¢ =10.09 tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 2.36 crm? Zr=0.00 tf Zr =0.00 tf Asw = 4.72 cm?/m Asw = 4.72 cm?/m
Ae = 403.81 cm? - Zs =0.00 tf Zs=0.00 tf 95.0c/8 95.0c/8




Calculo do Pilar P14

Pavimento MONOVIA - Lance 4

Dados da secdo transversal

Dados do concreto

Secéo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Fi=254

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORcﬁ Msdtopo = 4965 kgf.m
Lo Msdbase = 1759 kgf.m Ndmax = 24.90 tf

Esbeltez = 14.42 o=
Vinculo = RR Ndmin = 6.09 tf
- N Msdtopo = 5171 kgf.m ni = 0.09

H li =125.00 cm Msdbase = 4794 kgf.m
Esbeltez = 12.36 - gt

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) Armad~ura Iongltud_lnal Processo de calculo
Torcéo Final
Madtopo = 156
Msdtopo = 4923 Madcentro = 78 (*2)
B Msdcentro = 2263 | Madbase = 156 69125
Msdbase = 1727 M2d = 50 Td =326 30125 1.3G1+%4G2+1.4Q+1.2A+0.84V4+0.61D4
_ Msd(x) = 5079 kgf.m
Mcd =3 kgf.m _
- Msd(y) = 5171 kgf.m
Madtopo = 156 149125 Mrd(x) = 6796 kgf.m
Msdtopo = 5171 Madcentro=78 | Asl =0.75cm? | 17.18 cm? Mrd(y) = 6919 kgf'm
H Msdcentro = 2068 | Madbase = 156 1.6 % Mrd/K/Isd=1 34 gt
Msdbase = 4602 M2d = 39 '
Mcd =2
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 5.32 tf _
! VBd base = 5.32 tf Td =326 kgf.m
45 VHd topo = 7.80 tf
VHd base = 7.80 tf
Verificagdo de esforgos limites
Direcdo Cisalhamento Torgdo Cisalhamento + Torcdo
Vvd=5.32tf Td = 326 kgf.m _
B VRd2 = 48,51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 =0.20
Vd =7.80 tf Td =326 kgf.m _
H VRd2 = 50.20 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.25
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.28 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=10.28 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=116 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=9.67tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.93 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs =0.00 tf Zs=0.00 tf 9 5.0 ¢/10 9 5.0 ¢/10




Pavimento MONOVIA - Lance 4

Calculo do Pilar P15

Dados da secdo transversal

Dados do concreto

Secéo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORcﬁ Msdtopo = 2541 kgf.m
Lo Msdbase = 1300 kgf.m Ndmax = 37.09 tf

Esbeltez = 14.42 o=
Vinculo = RR Ndmin = 6.50 tf
. N Msdtopo = 3120 kgf.m ni=0.14

H li =660.00 cm Msdbase = 2621 kgf.m
Esbeltez = 65.25 - gt

Secao critica do pilar: TOPO

Momentos (kgf.m)

Armadura longitudinal

Direcdo Torcio Final Processo de calculo
Madtopo = 56
Msdtopo = 568 Madcentro = 28 *2)
B | Mogcentro =304 | Machase =36 SOy | 1361+14G2+14V3+061D3
_ Td = 352 kgf.m ' Msd(x) = 568 kgf.m
Mcd = 0 Msd(y) = 3176 kgf.m
Madtopo = 56 _ 12¢12.5 _ :
_ - Asl =0.81 cm? Mrd(x) = 1552 kgf.m
Msdtopo = 3120 Madcentro = 28 14.73 cm? Mrd(y) = 8676 kgf.m
H Msdcentro = 2920 Madbase = 56 14% Mrd/l)\//lsd—z 73 gt
Msdbase = 2621 M2d = 131 -
Mcd = 17

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 3.08 tf
VBd base = 3.08 tf
VHd topo = 1.59 tf
VHd base = 1.59 tf

Td = 352 kgf.m

Verificagdo de esforgos limites

Direcdo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd =3.08 tf Td = 352 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.16
Vd=159tf Td =352 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VdVRa2 + Ta/TRd2 =0.13
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=161 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Ve =12.99 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=1.20 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=10.04 tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 1.00 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0 ¢/10 9 5.0 c/10
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Calculo do Pilar P16

Pavimento MONOVIA - Lance 4

Dados da secdo transversal

Dados do concreto

b =30.00

Secdo retangular

cm  h=35.00cm

Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m3
Fi=2.54

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?I/Tcluzlg (TORcﬁ Msdtopo = 476 kgf.m
L Msdbase = 114 kgf.m Ndmax = 26.41 tf

Esbeltez = 14.42 -
Vinculo = RR Ndmin = 5.08 tf
Lo Msdtopo = 3341 kgf.m ni =0.10

H li =660.00 cm Msdbase = 2760 kgf.m
Esbeltez = 65.25 B gt

Secdo critica do pilar: CENTRO

Direcdo Momentos (kgf.m) A{g;zgg ra Iongltuc'jzlir:]egl Processo de calculo
Madtopo = 167
Msdtopo =5 Madcentro = 135 *2)
B | Madcentro = 37 Madbase =108 S0y | 13G1+14G2+1.4v3+061D3
Mcd = 0 Td = 133 kgf.m ’ Msd(x) = 37 kgf.m
— Msd(y) = 3635 kgf.m
Madtopo = 45 Asl=031cme | 22225 1 Mrd(x) = 93 kgf.m
Msdtopo = 3341 Madcentro = 22 14.73 cm? Mrd(y) = 9175 kgf.m
H Msdcentro = 3108 Madbase = 45 1.4% Mrd/K/Isd—Z 59 gt
Msdbase = 2760 M2d = 489 T
Mcd = 16

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinacéo bielas Cisalhamento Torcdo
VBd topo = 0.38 tf _
! VBd base = 0.38 tf Td =133 kgf.m

45

VHd topo = 1.34 tf
VHd base = 1.34 tf

Verificagdo de esforgos limites

Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=0.38 tf Td =133 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
Vvd=1.34tf Td =133 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VdVRd2 + Ta/TRd2 =0.06
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=1.15 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
V¢ =9.59 tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.38 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs=0.00 tf 2 5.0 ¢/10 2 5.0 c/10
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Diagrama Ndmax., Momento, Curvatura - Diregdo B
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Calculo do Pilar P17

Pavimento MONOVIA - Lance 4

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.54

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
B ?Ill_ncluzlg (TORC§1 Msdtopo = 477 kgf.m
L Msdbase = 160 kgf.m Ndmax = 28.19 tf

Esbeltez = 14.42 -
Vinculo = RR Ndmin = 5.59 tf
Lo Msdtopo = 3207 kgf.m ni=0.11

H li =660.00 cm Msdbase = 2457 kgf.m
Esbeltez = 65.25 B gt

Secdo critica do pilar: CENTRO

Direcédo Momentos (kgf.m) A{;?,ngra IongltudFlr:;I Processo de calculo
Madtopo = 78
Msdtopo = 111 Madcentro = 89 *2)
B | Megcentio 2101 | Machase =105 S | 13G1+L4G2+14V3+061D3
Mcd = 0 Td =561 kgf.m ' Msd(x) = 101 kgf.m
_ Msd(y) = 3477 kgf.m
B Madtopo = 49 Asl=129cme | 222125 1 Mird(x) = 249 kgf.m
Msdtopo = 3207 Madcentro = 25 14.73 cm? Mrd(y) = 8573 kgf.m
H Msdcentro = 2907 Madbase = 49 14% Mrd/l)\//lsd-z 47 gt
Msdbase = 2457 M2d =528 -
Mcd = 17

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcdo
VBd topo = 0.49 tf _
! VBd base = 0.49 tf Td =561 kgf.m
45 VHd topo = 0.92 tf
VHd base = 0.92 tf

Verificagdo de esforgos limites

Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd =0.49 tf Td =561 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.17
Vd=0.92tf Td =561 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VdVRA2 + Ta/TRd2 =0.18
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =4.35 tf Vsw = 0.00 tf
k=117 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=9.76tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 1.60 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs=0.00 tf 2 5.0 ¢/10 2 5.0 c/10
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Pavimento

MONOVIA - Lance 4

Calculo do Pilar P18

Dados da secdo transversal

Dados do concreto

b =30.00

Secdo retangular

cm  h=35.00cm

Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Célculo da esbeltez Esforcos maximos
5 ?I/'_”iuz'g R Msdtopo = 1980 kgf.m
L Msdbase = 2515 kgf.m Ndmax = 17.88 tf

Esbeltez = 14.42 -
Vinculo = RR Ndmin = 5.00 tf
. N Msdtopo = 3108 kgf.m ni = 0.07

H li =125.00 cm Msdbase = 3799 kgf.m
Esbeltez = 12.36 - gt

Secdo critica do pilar: BASE

Direcio Momentos (kgf.m) Arma(iiura Iongltudl.nal Processo de calculo
Torcdo Final
Madtopo = 111
Msdtopo = 1977 Madcentro = 56 *2)
B | Mo o100 | Mtk "1 1012 | Lacracaaon anvann
- _ Td = 310 kgf.m ‘ Msd(x) = 2626 kgf.m
Med =1 Msd(y) = 3766 kgf.m
Madtopo = 111 _ 129125 _ '
_ - Asl =0.72 cm? 5 Mrd(x) = 5155 kgf.m
Msdtopo = 2845 Madcentro = 56 14.73 cm Mrd(y) = 7394 kgf.m
H Msdcentro = 1506 | Madbase = 111 1.4% Mrd /I>\//Is;j-1 o6 gt
Msdbase = 3766 M2d =28 o
Mcd=1
Dimensionamento da armadura transversal
Modelo célculo Esforgos
Inclinacéo bielas Cisalhamento Torcéo
VBd topo = 3.60 tf _
! VBd base = 3.60 tf Td =310 kgf.m
45 VHd topo = 5.46 tf
VHd base = 5.46 tf
Verificacdo de esforcos limites
Direcédo Cisalhamento Torgédo Cisalhamento + Torcdo
Vd =3.60 tf Td = 310 kgf.m _
B VRd2 = 48 51 tf TRd2 = 3506 kgf.m Vd/VRAZ + Td/TRd2 =0.16
Vd =5.46 tf Td =310 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd? + Td/TRd2 =0.20
Armadura de cisalhamento
Diregéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=131 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=10.57tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=1.15 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Ve =9.60 tf
Armadura de torgao Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he = 8.08 cm A90 = 0.88 cm2 Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs =0.00 tf 95.0¢/10 9 5.0 ¢/10




Calculo dos Pilares

MONOVIA fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 4 cobr =5.00 cm
Dados Resultados
] Nd MBd Madtopo As
lib méx topo MBsdtopo | Madcentro b(cm?)
e\gt?(I:B Nd MBd MBsdcentro | Madbase
oo min base MBsdbase - Ash
. ecédo - .
Pilar lih (tf) Processo de calculo
(Cm) vinc ni MHd MHSdtOpO MBcd
esb H topo MHsdcentro .
MHd MHsdbase MH2d %o
Zr
(cm) base | (kgfm) | MHcd armad
(kgf.m) (kgf.m)
4956 .
12500 RR| 1829 5002 2461 114 (2 736
14.42 2.55 1312 1281 57 | Msd(x) = 1281 kgf.m 60125
30.00 114 | Msd(y) = 6651 kgf.m 491
P5 X 42
12500 RR| 007 1144 879 _ 49125
35.00 12 36 000 6536 3570 3513 Mrd(x) = 2181 kgf.m
0.00 6536 Mrd(y) = 11326 kgf.m 19
1| Mrd/Msd=1.70
2407 .
12500 RR| 3328 2407 963 207 (2 736
14.42 4.27 1428 1427 104 | Msd(x) = 2614 kgf.m 60125
30.00 207 | Msd(y) = 4063 kgf.m odn
P61 X 131000 RR| 013 4110 4063 38 20125
3500 | ™30 65 000 | 2662 2150 sy | Mrd0) = 5382 kgf.m
0.00 720 Mrd(y) = 8365 kgf.m 14
' 8 | Mrd/Msd=2.06 :
139 .
12500 RR| 2296 728 56 31 (9 7.36
30.00 39 | Msd(y) = 4015 kgf.m 545
P7 X 13 '
31000 RR| 009 3984 3984 ~ 29125
3500 | 5065 0.00 3558 3612 0 | Mrd(x) = 307 kgf.m
0.00 3054 77 | Mrd(y) = 8871 kgf.m 14
: 2 | Mrd/Msd=2.21 '
158 .
12500 RR| 24.47 728 82 31 _ (*2) 7.36
14.42 315 653 206 37 | Msd(x) = 158 kgf.m 60125
30.00 31 | Msd(y) = 3768 kgf.m 5 45
P8 X 5 ;
31000 RR| 009 3862 3737 ~ 29125
3500 1™ 365 0.00 2394 2708 0 | Mrd(x) = 340 kgf.m
' 1| Mrd/Msd=2.15 '
1793 2
12500 RR| 11.44 1960 785 68 _ 736
14.42 153 2080 1962 34 | Msd(x) = 2031 kgf.m 60125
30.00 68 | Msd(y) = 1299 kgf.m 545
P9 X 20 '
12500 RR| 0.04 1190 549 _ 29125
35.00 1236 0.00 1299 560 0 | Mrd(x) = 5813 kgf.m
' 0 | Mrd/Msd=2.86 '
4923 2
12500 RR| 24.90 4965 2263 156 _ 736
14.42 6.09 1759 1727 78 | Msd(x) = 5079 kgf.m 60125
30.00 156 | Msd(y) = 5171 kgf.m 3.68
P14 | X 50 '
12500 RR| 0.09 5171 5171 ~ 39125
35.00 1236 000 1798 5063 3 | Mrd(x) = 6796 kgf.m
0.00 4602 39 | Mrd(y) = 6919 kgf.m 16
: 2 | Mrd/Msd=1.34 :




Dados Resultados
. Nd MBd Madtopo As
I,'b P topo MBsdtopo Madcentro b(cm?)
vinc Max
esb B Nd MBd MBsdcentro | Madbase
min base MBsdbase Ash
. Secéo - MB2d .
Pilar lih (tf) Processo de calculo
(cm) vinc ni MHd MHsdtopo MBcd
esb H topo | MHsdcentro .
Zr MHd MHsdbase MH2d %o d
(cm) base (kgfm) MHcd arma
(kgf.m) (kgf.m)
568 “2)
12500 RR| 37.09 2541 304 56 7.36
14.42 6.50 1300 760 28 | Msd(x) =568 kgf.m 65125
30.00 ' 56 | Msd(y) = 3176 kgf.m 245
P15 X 1
660.00 RR 3120 3120 29125
35.00 1 65 25 8'33 2621 2920 0 | Mrd(x) = 1552 kgf.m
0.00 2621 131 | Mrd(y) = 8676 kgf.m 14
' 17 | Mrd/Msd=2.73 :
: (*2)
12500 RR| 26.41 476 37 167 7.36
14.42 5.08 114 64 135 | Msd(x) = 37 kgf.m 65125
30.00 ' 108 | Msd(y) = 3635 kgf.m o
P16 35X00 66000 RR| 0.0 3341 3341 18 ) 20125
' 65.25 0.00 2760 3108 Mrd(x) = 93 kgf.m
489 | Mrd(y) = 9175 kgf.m
0.00 2760 14
16 | Mrd/Msd=2.52
111 2
125.00 RR| 2819 477 101 78 7.36
30.00 ' 105 | Msd(y) = 3477 kgf.m »an
PIT 1 2%, 66000 RR| 011 3207 3207 2 ) 20125
' 65.25 0.00 2457 2907 508 Mrd(x) = 249 kgf.m
0.00 2457 Mrd(y) = 8573 kgf.m 14
17 | Mrd/Msd=2.47
1977 2
12500 RR| 17.88 1980 1006 11 7.36
14.42 500 2515 2515 56 | Msd(x) = 2626 kgf.m 65125
30.00 ' 111 | Msd(y) = 3766 kgf.m »an
P18 X 29
12500 RR 3108 2845 29125
3500 | 71536 8'88 3799 1506 1| Mrd(x) = 5155 kgf.m
0.00 3766 28 | Mrd(y) = 7394 kgf.m 14
' 1| Mrd/Msd=1.96 :
(*) Quantidade de barras alterada pelo usuario (para mais)
Vigas do pavimento MONOVIA
Véaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
9812.81 7 510.0 -9025.41 72 10.0
-12648.18 99100
1527.63 79100 .
V1 -5143.33 7210.0 Aviso 38
3061.86 79100
360342 2 510.0 -5108.46 72 10.0
‘ ' -3593.77 72100
9779.21 7 510.0 -8215.70 72100
1177.61 7610.0 -13694.51 60125 .
V2 : : -5141.33 72100 Aviso 38
2640.88 79100
3502.02 75 10.0 -6085.81 72 10.0
' ' -2997.09 72100
V3 6685.10 818.0 -8180.85 102 8.0
V4 6468.48 7980 -7926.66 102 8.0




Esfor¢cos da VigaV 1

fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
. T Esforgo
pilar | 2910 | Larg Cargadistribuida | " 0 |y | miax | Mamax | Md+ | M- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (th) (kgf.m) | (kgf.m) | (kgf.m) (cm)
(kgf/m) | (kgfim) | (tf) | (tf)
P5 30.00 8.41
-9025.41
1 210.00 | 875.00 | 5000.00 | 2.45 | 0.00 | 17.52
9812.81
0.00 -0.82
9812.81
2 210.00 | 875.00 | 5000.00 | 2.45 | 0.00 | 19.14
-12648.18
P6 30.00 15.21
-8884.55
3 125.00 | 875.00 | 5000.00 | 0.51 | 0.00 | 13.02
1374.43
0.00 -0.74
1374.43
4 125.00 | 875.00 | 5000.00 | 0.51 | 0.00 | 9.84 1527.63
-4428.62
P7 30.00 10.24
-5143.33
5 125.00 | 875.00 | 5000.00 | 1.21 | 0.00 | 11.55
3061.86
0.00 -0.73
3061.86
6 125.00 | 875.00 | 5000.00 | 1.21 | 0.00 | 11.31
-4805.96
P8 30.00 10.94
-5108.46
7 125.00 | 875.00 | 5000.00 | 2.51 | 0.00 | 11.98
3693.42
5?888 0.00 -0.70
3693.42
8 125.00 | 875.00 | 5000.00 | 2.51 | 0.00 | 10.89
-3593.77
P9 30.00 5.25




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforgcos da Viga 'V 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
. T Esforgo
Pilar ?Eollg é‘:rrfa Carga distribuida axia(I; Vd | Rmax | Mdmax | Md+ Md- flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) (cm)
(kgf/m) | (kgfim) | (t) | (tf)
P14 30.00 8.15
-8215.70
1 210.00 | 875.00 | 5000.00 | 2.73 | 0.00 | 17.11 9779.21 -0.78
9695.61
0.00 -0.78
9695.61
2 210.00 | 875.00 | 5000.00 | 2.73 | 0.00 | 19.55
-13694.51
P15 30.00 15.47
-9218.87
3 125.00 | 875.00 | 5000.00 | 1.28 | 0.00 | 13.01
1025.10
0.00 -0.68
1025.10
4 125.00 | 875.00 | 5000.00 | 1.28 | 0.00 | 9.85 1177.61
-4799.76
P16 30.00 10.01
-5141.33
5 125.00 | 875.00 | 5000.00 | 1.68 | 0.00 | 11.24
2640.88
0.00 -0.67
2640.88
6 125.00 | 875.00 | 5000.00 | 1.68 | 0.00 | 11.61
-5654.00
P17 30.00 11.53
-6085.81
7 125.00 | 875.00 | 5000.00 | 2.16 | 0.00 | 12.56
3521.54
;gggg 0.00 -0.66
3521.54
8 125.00 | 875.00 | 5000.00 | 2.16 | 0.00 | 10.32 3592.02
117.08 | -2997.09
P18 30.00 4.88
Esfor¢cos daVigaV 3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltoéria
: Apoio | Larg _quge} Esfqrc;o . .
Pilar lelo | Barra dIStI’IbUIda: axial Vd | Rmax | Mdméx Md+ Md- flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgf/m) | (tf) | (tf)
P14 35.00 2.90
490,00 -8180.85
1 460:00 460.00 | 375.00 0.00 | 5.76 | 0.00 | 4.23 -0.77
6685.10
35.00 -0.71




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga 'V 4

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltoéria
Apoio | Lar Carga Esforgo
Pilar | PO | 19 | distribuida axial vd | Rméx | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (th) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgf/m) | (tf) | (tf)
P18 35.00 2.85
-7926.66
490.00
1 460.00 460.00 | 375.00 0.00 | 262 |0.00 | 4.13 -0.71
6468.48
35.00 -0.65
Resultados da VigaV 1
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
7910.0
P5 30.00 505 0.06
70.00
1 420.00 X ! g %go 25.0c/9 0.06 0.82
50.00 '
9¢10.0
P6 30.00 676 0.06
70.00
2 250.00 X ! g ;go 25.0c/9 0.00 0.75
50.00 '
7910.0
P7 30.00 505 0.02
70.00
3 | 25000 | x | 72200 550¢/9 001 | 073
50.00 )
72100
P8 30.00 5 25 0.02
70.00
4 | 2000 | x | 72200 550¢/9 001 | 071
50.00 )
72100
P9 30.00 5 25 0.01




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga Vv 2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
. Apoio . As esq - As dir .
Pilar Secdo As Inf As Sup Asw min Asw Pele | Fissura | Flecha
Trecho Lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
72100
P14 30.00 5 25 0.05
70.00
1 | 4000 | x | 72200 550¢/9 006 | 078
50.00 )
602125
P15 30.00 736 0.09
70.00
2 | 25000 | x | 72100 5509 000 | 069
50.00 )
72100
P16 30.00 505 0.02
70.00
3 | 25000 | x | 72209 550¢/9 000 | 067
50.00 )
7910.0
P17 30.00 5.5 0.03
70.00
4 | 25000 | x | 72209 5509 001 | 066
50.00 )
7910.0
P18 30.00 595 0.01
Resultados da Viga V 3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo | AsInf | AsSup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm2) (cm?) trecho (cm2) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
100 8.0
P14 35.00 454 0.10
30.00
1 460.00 X 83'3685'0 25.0c/10 0.08 0.77
50.00 )
35.00 0.00
Resultados da VigaV 4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
. Apoio . As esq . As dir .
Pilar Secdo | AsliInf | AsSup Asw min Asw Pele | Fissura | Flecha
Trecho | 2830 | em) | @m | @ | TN Temy | U0 Temyy | mm) | (cm)
(cm) (cm?) (cm?)
102 8.0
P18 35.00 4.40 0.09
30.00
1| 46000 | x | 259 65.0c/ 10 010 | 071
50.00 )
35.00 0.00




Célculo davigaV 1

Pavimento MONOVIA - Lance 4

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Vvéo Verificago Verificagéo
Secéo Flexdo Torgao axial axial Final
trechos (compresséo) (tragdo)
As =5.25cm?
_ Fd = 2.45 tf (7210.0 - 5.50 cm?)
retangular Md__ 9813 kgf.m jtuacio: G d=44.00 cm
1 As =5.22 cm? situacdo: GE ¢ e
A's = 0.00 cm2 Meq = 466 kgf.m Yoarmad. = 0.16
12 bw=70.00cm | yIN=153cm As=4.91 cm?
h =50.00 cm A's =0.00 cm?
yLN =1.60 cm M = 4650 kgf.m
fiss = 0.06 mm
As =5.25 cm?
Md = 9737 kgf.m Fd=0.51tf (7210.0 - 5.50 cm?)
retangular _ ' ituacio: GE d=44.00 cm
2 As =5.18 cm? Situagao o 4. =016
A's = 0.00 cm? Meq = 96 kgf.m oarmad. = U.
3.4 bw =70.00 cm y|_N =1.51cm As =0.73 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.25 cm M = 775 kgf.m
fiss = 0.00 mm
As =5.25 cm?
Md = 9737 kgf.m Fd=1.21tf (7210.0 - 5.50 cm?)
retangular _ ' ituacio: GE d=44.00 cm
3 As =5.18 cm? situagao o d =016
A's = 0.00 cm? Meq = 229 kgf.m oarmad. = U.
5.6 bw=70.00cm | yIN=151cm As =1.45cm?
h =50.00 cm A's =0.00 cm?
yLN=0.51cm M = 1487 kgf.m
fiss =0.01 mm
As =5.25 cm?
Md = 9737 kgf.m Fd =251 tf (7210.0 - 5.50 cm?)
retangular _ : ityacao: d=44.00 cm
4 As = 5.18 cm? situacdo: GE . -
A's = 0.00 cm?2 Meq = 477 kgf.m % armad. = 0.16
7.8 bw =70.00 cm y|_N =151cm As =1.62 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.64 cm M = 1744 kgf.m
fiss = 0.01 mm




DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =5.25 cm?
Md = 9737 kgf.m Fd =245 tf (7910.0 - 5.50 cm?)
As = 5.18 cm? situacdo: GE d=44.00 cm
L1 As=0.00 cme Meq = 466 kgf.m % armad. = 0.16
yLN =151 cm As =4.48 cm?
A's =0.00 cm?
LN =147 cm M = 4463 kgf.m
fiss = 0.06 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =6.76 cm?
Md = 12648 kgf.m Fd=245tf (9010.0 - 7.07 cm?)
As = 6.76 cm? situagdo: GE d =44.00 cm
3 | AN's=000cme Meq = 466 kgf.m % armad. = 0.20
yl_N =1.98cm As =6.45 cm?
A's =0.00 cm?
yLN =2.05cm M = 5907 kgf.m
fiss =0.06 mm
Md = 0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=1.21tf (7210.0 - 5.50 cm?)
As =5.18 cm? situacdo: GE d = 44.00 cm
> | A's=000cme Meq = 229 kgf.m % armad. = 0.16
yLN =151 cm As =2.56 cm?
A's =0.00 cm?
yLN =0.83 cm M = 2501 kgf.m
fiss = 0.02 mm
Md =0 kgf.m
6 As =0.00 cm?
A's =0.00 cm2
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=251tf (7910.0 - 5.50 cm?)
As =5.18 cm2 situacdo: GE d=44.00 cm
7| A's=0.00 e Meq = 477 kgf.m % armad. = 0.16
yLN =151 cm As =2.37 cm?
A's =0.00 cm?
yLN =0.86 cm M = 2362 kgf.m
fiss =0.02 mm
Md = 0 kgf.m
8 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=251tf (7210.0 - 5.50 cm?)
As = 5.18 cm? situacdo: GE d =44.00 cm
9 | A's=0.00cm Meq = 477 kgf.m % armad. = 0.16
yl_N =151¢cm As =157 cm?
A's =0.00 cm?
YLN =0.63 cm M = 1815 kgf.m

fiss =0.01 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforcos limites

tr;/ciloos Cisalhamento Torcéo Cisalhamento + Tor¢ao
1 Vd =19.14 tf Td =2755 kgf.m _
12 | VRd2 = 178.79 tf TRA2 = 30769 kgf.m Vd/VRd2 + Td/TRd2 = 0.20
2 Vd =13.02 tf Td =1900 kgf.m _
3-4 VRd2 =178.79 tf TRd2 = 30769 kgf.m Vd/VRd2 + Td/TRd2 = 0.13
3 Vd =11.55tf Td =2164 kgf.m _
56 | VRA2=178.79tf TRd2 = 30769 kgf.m VU/VRA2 + Td/TRA2 = 0.13
4 Vd =11.98 tf Td = 3004 kgf.m _
7-8 VRd2 =178.79 tf TRd2 = 30769 kgf.m Vd/VRd2 + Td/TRd2 =0.16
\VZT) ARMADURA DE CISALHAMENTO ARMADURA DE TORC}AO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ’ direita & torgéo
1 d=44.00cm Vmin = 15.82 tf
Vc0 =29.66 tf Aswmin = 8.99 cm?
k=1.02 (4 ramos)
1-2 #50¢c/9
2 d=44.00cm Vmin = 15.82 tf
V0 = 29.66 tf Aswmin = 8.99 cm?
k=1.02 (4 ramos)
3-4 g50¢c/9
3 d=44.00cm Vmin = 15.82 tf
Vc0 =29.66 tf Aswmin = 8.99 cm?
k=1.03 (4 ramos)
5-6 g50¢c/9
4 d=44.00cm Vmin = 15.82 tf
Vc0 = 29.66 tf Aswmin = 8.99 cm?
k=1.07 (4 ramos)
-8 85.0¢/9




Célculo davigaV 2

Pavimento MONOVIA - Lance 4

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

DIMENSIONAMENTO DA ARMADURA POSITIVA

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Vvao Verificagéo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tragdo)
As =5.25cm?
Md = 9779 kgf.m Fd =273 tf (7210.0 - 5.50 cm?)
retangular _ ' situacdo: GE d=44.00cm
1 As =520 cn? ¢ % armad. = 0.1
A's = 0.00 cm? Meq =518 kgf.m oarmad. = 0.16
1-2 bw=70.00cm | yIN=152cm As =4.86 cm?
h =50.00 cm A's =0.00 cm?
yLN =160 cm M = 4611 kgf.m
fiss = 0.06 mm
As =5.25 cm?
Md = 9737 kgf.m Fd=1.28 tf (7210.0 - 5.50 cm?)
retangular _ : jtuacio: GE d=44.00 cm
2 As =5.18 cm? situacdo: ¢ o
A's = 0.00 cm? Meq = 244 kgf.m Yoarmad. =0.16
3.4 bw =70.00 cm y|_N =1.51cm As =0.45 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.22 cm M = 556 kgf.m
fiss = 0.00 mm
As =5.25 cm?
Md = 9737 kgf.m Fd=1.68 tf (7210.0 - 5.50 cm?)
retangular _ ' ituacio: GE d=44.00 cm
3 As =5.18 cm? situagao o 4. =016
A's = 0.00 cm?2 Meq = 320 kgf.m oarmad. = U.
5-6 bw=70.00cm | yLN=151cm As =1.17 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.45cm M = 1211 kgf.m
fiss = 0.00 mm
As =5.25 cm?
Md = 9737 kgf.m Fd=2.16tf (7910.0 - 5.50 cm?)
4 retangular As = 5.18 cm? situago: GE od = 44.00 cm
A's = 0.00 crm? Meq = 410 kgf.m % armad. =0.16
7.8 bw=70.00cm | yLN=151cm As=1.61cm?
h =50.00 cm A's =0.00 cm?
yLN =0.62 cm M = 1665 kgf.m
fiss =0.01 mm




DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =5.25 cm?
Md = 9737 kgf.m Fd=273tf (7910.0 - 5.50 cm?)
As =5.18 cm? situagdo: GE d=44.00 cm
1 A's = 0.00 cm? Meq = 518 kgf.m % armad. = 0.16
yLN =151 cm As =4.01cm?
A's =0.00 cm?
yLN =1.36cm M = 3972 kgf.m
fiss = 0.05 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =7.36 cm?
Md = 13695 kgf.m Fd=2731f (6912.5 - 7.36 cm?)
As = 7.36 cm? Situa(;éo: GE d=43.88 cm
3 A's = 0.00 cm? Meq =515 kgf.m % armad. = 0.21
yLN =2.15cm As =7.02 cm?
A's =0.00 cm?
yLN =2.23¢cm M = 6560 kgfm
fiss =0.09 mm
Md = 0 kgf.m
4 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=1.68 tf (7210.0 - 5.50 cm?)
As = 5.18 cm? situagdo: GE d=44.00 cm
S A's =0.00 cm? Meq =320 kgfm % armad. =0.16
yLN =151 cm As =250 cm?
A's =0.00 cm?
yLN =0.84 cm M = 2475 kgf.m
fiss = 0.02 mm
Md =0 kgf.m
6 As =0.00 cm?
A's =0.00 cm2
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=2.16tf (7910.0 - 5.50 cm?)
As =5.18 cm2 situacdo: GE d=44.00 cm
7 A's = 0.00 cm? Meq = 410 kgf.m % armad. = 0.16
yLN =151 cm As =2.94 cm?
A's =0.00 cm?
yLN =100 cm M = 3017 kgf.m
fiss = 0.03 mm
Md = 0 kgf.m
8 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm
As =5.25 cm?
Md = 9737 kgf.m Fd=2.16tf (7210.0 - 5.50 cm?)
As = 5.18 cm? situacdo: GE d =44.00 cm
9 | A's=0.00cm Meq = 410 kgf.m % armad. = 0.16
yl_N =151¢cm As =1.30 cm?
A's =0.00 cm?
YLN =0.52 cm M = 1419 kgf.m

fiss =0.01 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacéo de esforcos limites

Vao Cisalhamento Torcéo Cisalhamento + Torg¢éo
trechos
1 Vd =19.55 tf Td = 2567 kgf.m _
1-2 VRd2 =178.79 tf TRd2 = 30769 kgf.m VU/VRd2 + Td/TRd2 = 0.19
2 Vd =13.01 tf Td =1995 kgf.m _
3-4 VRd2 =178.79 tf TRd2 = 30769 kgf.m VU/VRA2 + Td/TRA2 = 0.14
3 Vd=11.61tf Td = 2186 kgf.m _
5-6 VRd2 =178.79 tf TRd2 = 30769 kgf.m VU/VRA2 + Td/TRA2 = 0.14
4 Vd =12.56 tf Td = 2851 kgf.m _
78 | VRd2=178.791f TRd2 = 30769 kgf.m VO/VRA2 + Td/TRd2 = 0.16
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a A . Armad. a x Armad. de
. rmad. minima . Dados torcao ~
trechos cisalham esquerda direita torgéo
1 d=44.00cm Vmin = 15.82 tf
Vc0 = 29.66 tf Aswmin = 8.99 cm?
k=1.03 (4 ramos)
1-2 g5.0¢/9
5 d=44.00cm Vmin = 15.82 tf
V0 =29.66 tf Aswmin = 8.99 cm?
k=1.10 (4 ramos)
3-4 g50¢/9
3 d=44.00cm Vmin = 15.82 tf
Vc0 = 29.66 tf Aswmin = 8.99 cm?
k=1.07 (4 ramos)
>-6 85.0¢/9
4 d=44.00cm Vmin = 15.82 tf
Vc0 = 29.66 tf Aswmin = 8.99 cm?2
k=1.06 (4 ramos)
-8 g50¢/9




Célculo davigaV 3

Pavimento MONOVIA - Lance 4

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secdo Flexdo Torgéo axial axial Final
trechos (compressao) (tracdo)
As = 3.65 cm?
_ 828.0 - 4.02 cm?
Md = 6685 kgf.m Fd=5.76tf (8080 02 om’)
1 retangular As = 3.65 cm? situagéo: GE o= aeaid
A's = 0.00 cm2 Meq = 1060 kgfm % armad. = 0.27
11 bw=30.00cm | yLN=2.49 cm As =2.92 cm?
h=50.00 cm A's =0.00 cm?
yLN =2.90cm M = 4193 kgf.m
fiss = 0.08 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =4.54 cm?
_ 1028.0 - 5.03 cm?
Md = 8181 kgf.m Fd=5.76 tf ( i )
. d=42.98cm
As = 4.54 cm? situacdo: GE 0 -
1 A's = 000 cm2 Meq =1036 kgfm % armad. = 0.34
yLN =3.10cm As = 3.82 cm?
A's =0.00 cm?
yLN =3.51¢cm M =5521 kgf.m
fiss = 0.10 mm
Md = 0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacdo bielas 45
Verificacéo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =4.23 tf Td =6 kgf.m _
1-1 VRd2 = 75.58 tf TRd2 = 7007 kgf.m Vd/VRA2 + Td/TRd2 = 0.06
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a ~ Armad. de
. Armad. minima L Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=43.40cm Vmin = 7.02 tf
Vc0 = 12.54 tf Aswmin = 3.85 cm?
k=1.04 (2 ramos)
11 25.0c/10




Célculo davigaV 4

Pavimento MONOVIA - Lance 4

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verificagéo Verificagéo
trechos Secao Flex&o Torgéo axial axial Final
(compresséo) (tracdo)
As = 3.50 cm?
_ Fd=2.62tf (7928.0 - 3.52 cm?)
retangular Md__ 6468 kgf.m situacdo: GE d=43.70 cm
1 As = 3.50 cm? il _
o — Meq = 489 kgf.m % armad. = 0.23
_ A's =0.00 cm? a v
141 bw =30.00 cm yLN = 2.39 cm As =3.17 cm
h =50.00 cm ' A's =0.00 cm?
yLN =2.57 cm M = 4093 kgf.m
fiss =0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
As = 4.40 cm?
_ Fd =2.62 tf (1028.0 - 5.03 cm?)
Md__ 7927 kgt.m situacdo: GE d=42.98 cm
As = 4.40 cm? il —
1 . Meq =471 kgf.m % armad. = 0.34
A's =0.00 cm? As=4 2
LN =3.00 cm s =4.06 cm
y : A's =0.00 cm?
yLN =3.18 cm M = 5354 kgf.m
fiss =0.09 mm
Md =0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao . ~ . ~
trechos Cisalhamento Torgédo Cisalhamento + Torcao
1 Vd=4.13tf Td =10 kgf.m _
1-1 VRd2 = 76.10 tf TRd2 = 7007 kgf.m Vd/VRd2 + Td/TRd2 =0.06
~ ARMADURA DE CISALHAMENTO ARMADURA DE TORC}AO
Vao Dados Armad. a . Armad. a . Armad. de
trechos cisalham esquerda Armad. minima direita Dados torcdo torco
1 d=43.70 cm Vmin = 7.07 tf
V0 =12.62 tf Aswmin = 3.85 cm?
141 k=1.01 (2 ramos)
25.0c/10

LigacOes por barras passantes do MONOVIA

Verificagdes dos esforgos limites nas barras

Ligacéo

Tensdo de aderéncia

Momentos
(kgf.m)

Pino-adesivo
(kgficm?)

Adesivo-concreto
(kgficm?)




Diagramas: VIGA V 1 - MONOVIA

5875.00 EE?E.DDCAR %E@%&&H -E&{kgﬂﬂ'hd:msla 00 B2875.08875.00

1]

‘ 925 295 140 140 140 © 140 = 140 140
P5 PG P7 =1 P9

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

17.52

13.02 11.55 11.98
? 225 295 140 40 140 140 ] 140 140
P5 PG P7 P8 P9
9.84 -11.31 -10.89
1914

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-12648
-9025 8885
-5143 -5108
[\ /\ /\ 3594
T 2%, 2 140 o0
P5 Pg 13528 P9

3052 3593

8813



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

3004 3004
1831 1873 2164 2164
1248 1248
225 225 140 140 140 140 140 140
PS PG P7 Pa P9
-10641064
19001900 -161F1617
-2755 -2755
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
225 ? 3 140 140 140 140 1s0 = 140
P35 PG PT P& P9
vl CHRN h 7 M R B R EL
-0.94
-1.00 o808 407 108 105 104  -t02 089
Envoltéria Viao 1 Vao 3 Vao 5 Vao 7
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicéo
Flecha eléstica -0.73 225 -0.68 0 -0.67 0 -0.65 0
Flecha imediata -0.66 225 -0.65 0 -0.63 0 -0.61 0
Flecha imediata (recalculada) -0.66 225 -0.65 0 -0.63 0 -0.61 0
Flecha diferida -0.35 225 -0.35 0 -0.35 0 -0.35 0
Flecha total -1.01 266 -1.00 0 -0.98 0 -0.96 0
- Véo 1 Véo 4 Véo 7 Véo 10
Envoltéria . _ — -~ - - - ~ - - = 7
NO | Vao NOF | NOI Vao NOF | NOI Vao NOF | NoI Véao N6 F
Inércia da secédo
bruta (m4 E-4) 7292 | 7292 | 72.92 | 72.92 | 72.92 | 7292 | 7292 | 72.92 | 7292 | 72.92 | 72.92 | 72.92
Inércia fissurada | ¢ 15 | g1 | 771 | 7.71 | 6.16 | 6.16 | 616 | 6.16 | 6.16 | 616 | 616 | 6.16
(m4 E-4)
Momento de
fissuracdo 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044
(kgf.m)
Momentoem | 1059 | 1258 | 670 | -670 | 374 | -639 | -639 | 672 | 176 | 176 | 634 | -811
servico (kgf.m)
Comprimento do | 7 5o | 339 03 | 40,39 | 45.44 | 184.06 | 50.49 | 4953 | 230.47 | 0.00 | 0.00 | 21852 | 61.48
sub-trecho (cm)
Inércia
equivalente (m4 72.92 72.92 72.92 72.92
E-4)
Multiplicador
flecha total 2.06 2.06 2.06 2.06




Diagramas: VIGA V 2 - MONOVIA

5875.00 EE?E.EIDCAR %%AME&I -EQS EK%’M r&}ﬁ. 00 5875.0B875.00

P14 P15 P16 P17 P18

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

1711

N 1201 11.24 12.56

) 225 ™ 225 140 140 140 140 | 140 40
P14 P15 N\IF*HE P17 \\Ima

-9.85 161 -10.32

-19.55

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-13695

P14

OPEDE



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

2851 2851
2136 2186
1754 1754
1202 1292
225 T 225 140 140 140 | 140 140 140
P14 P15 P16 P17 P18
0711071
16401640
19951995
2567 2567
DESLOCAMENTOS [cm;cm]
LEGENDA
— — Flecha elastica
—————— Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
f 225 225 140 140 140 140 140 140
P14 P15 P16 P17 P18
s W R AR TSR R0
T e Jo7 085 084 094 084 095 0.9
Envoltéria Vao 1 Vao 3 Vao 5 Vao 7
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicéo
Flecha elastica -0.69 204.5 -0.67 0 -0.66 0 -0.64 0
Flecha imediata -0.67 163.6 -0.66 0 -0.64 0 -0.63 0
Flecha imediata (recalculada) -0.67 163.6 -0.66 0 -0.64 0 -0.63 0
Flecha diferida 033 | 1636 | 033 0 20.33 0 0.33 0
Flecha total 099 | 1432 | 099 0 20.97 0 0.96 0
L. Véao 1l Véao 4 Vao 7 Vao 10
Envoltéria . - _ . - _ _ - _ . - _
N6I | VAo | NOF | N6I | VAo | N6F | N6I | VAo | N6F | N61 | Vao | NOF
Inércia da secdo | ., o) | 7595 | 7202 | 72,92 | 7202 | 72.92 | 72.92 | 72.92 | 72.92 | 72.92 | 72.92 | 72.92
bruta (m4 E-4)
Inércia fissurada | ¢ 15 | 616 | 794 | 794 | 616 | 616 | 616 | 616 | 6.16 | 616 | 6.16 | 6.16
(M4 E-4)
Momento de
fissuracio | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044 | 14044
(kgf.m)
Momento em | »145 | 3957 | .ag33 | -4833 | 49 | -2112 | 2112 | 710 | -2482 | -2482 | 1185 | -894
servico (kgf.m)
Comprimento do | 4, 56 | 35755 | 82,09 | 144.68 | 34.80 | 10051 | 7055 | 139.16 | 7029 | 69.46 | 180.52 | 30.02

sub-trecho (cm)

Inércia
equivalente (m4 72.92 72.92 72.92 72.92
E-4)

Multiplicador

flecha total 2.06 2.06 2.06 2.06




Diagramas: VIGA V 3 - MONOVIA

CARREGAMENTO [kgf/m;cm]

a7s.00 375.00

’ 490
P14 P5

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

423

" 490 ’
P14 P3

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-3181

6685




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

490
P14 P5

DESLOCAMENTOS [em;cm]

LEGENDA

—— —Flecha elastica
------ Flecha imediata (recalculada}
Flecha total (recalculada + diferida)

450
P14

Envoltéria véol —
Valor Posicéo
Flecha eléstica -0.70 347
Flecha imediata -0.66 0
Flecha imediata (recalculada) -0.67 0
Flecha diferida -0.34 0
Flecha total -1.01 347
Envoltdria _ Vol _ _
NO | Véo No F
Inércia da secdo bruta (m4 E-4) 31.25 31.25 -
Inércia fissurada (m4 E-4) 4.87 4.11 -
Momento de fissuracéo (kgf.m) 6019 6019 -
Momento em servigo (kgf.m) -6157 4932 -
Comprimento do sub-trecho (cm) 222.76 267.24 -
Inércia equivalente (m4 E-4) 30.46
Multiplicador flecha total 2.06




Diagramas: VIGA V 4 - MONOVIA

CARREGAMENTO [kgf/m:cm]

375.00 375.00

490
P18 Fa

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

413

. 490 .
P18 Fa

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-79Z7

P18 \“9@\\ P9

G463




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

10 10
440
P18 PO
DESLOCAMENTOS [cm;cm]
LEGENDA
— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
450
P18 P4
e T T T - T T e e e e e m e s i a----=m==e===-Zf-iI
0,68 e T —3.59
-1.02 -1.04 1.96
. Véo 1
Envoltoria Valor Posicao
Flecha eléstica -0.66 347
Flecha imediata -0.60 0
Flecha imediata (recalculada) -0.63 0
Flecha diferida -0.35 0
Flecha total -0.98 347
Envoltdria . Vol - .
NGO | Vo N6 F
Inércia da secéo bruta (m4 E-4) 31.25 31.25 -
Inércia fissurada (m4 E-4) 4.87 3.71 -
Momento de fissuragéo (kgf.m) 6019 6019 -
Momento em servico (kgf.m) -6253 5121 -
Comprimento do sub-trecho (cm) 221.38 268.62 -
Inércia equivalente (m4 E-4) 29.96
Multiplicador flecha total 2.06




Pavimento COBERTURA

Resultados dos Pilares

COBERTURA fck = 350.00 kgf/cm? E = 294029 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 5 cobr =5.00 cm
Dados Resultados
lib As b .
Secio Nivel vinc nl:lz;jx MBd topo | MHd topo Ferros E_f_torlt;o Esb b
Pilar ¢ Altura lih .| MBd base | MHd base Ash P
(cm) . Nd min Base | Esbh
(cm) vinc (th) (kgf.m) (kgf.m) % armad cota
(cm) total
185.00
P5 30>'(00 1965.00 RR 1.97 1305 897 Erro D1
1:20 185.00 185.00 0.90 4035 2413
35.00
RR
185.00
P6 30)'(00 1965.00 RR 1.73 519 3426 Erro D1
1:20 185.00 185.00 -0.26 1455 7941
35.00
RR
185.00
P7 30)'(00 1965.00 RR 1.27 92 3723 Erro D1
1:20 185.00 185.00 0.27 85 7148
35.00
RR
185.00
P8 30)'(00 1965.00 RR 1.58 203 2834 Erro D1
1:20 185.00 185.00 -0.18 382 6748
35.00
RR
185.00
po | 39| 196500 RR 1.66 681 1106 £110 DI
1:20 185.00 185.00 0.59 1641 1913
35.00
RR
30.00 185.00
P14 % 1965.00 RR 3.16 1100 2493 Erro D1
1:20 185.00 185.00 1.53 3277 576
35.00
RR
185.00
pas | 392 | 196500 RR 4.36 858 5548 £r10 DI
1:20 185.00 185.00 2.44 2040 3541
35.00
RR
185.00
P16 30)'(00 1965.00 RR 4.97 248 5701 Erro D1
1:20 185.00 185.00 2.33 130 3864
35.00
RR
185.00
P17 30)'(00 1965.00 RR 3.90 239 4741 Erro D1
1:20 185.00 185.00 2.04 266 3413
35.00
RR
185.00
P18 30)'(00 1965.00 RR 3.08 611 2598 Erro D1
1:20 185.00 185.00 1.35 1076 325
35.00 RR




Pavimento COBERTURA - Lance 5

Calculo do Pilar P5

Dados da secdo transversal

Dados do concreto

Secéo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

Peso especifico
Fi=2.54

= 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncllgg gORCI; Msdtopo = 1305 kgf.m
L Msdbase = 4035 kgf.m Ndmax = 1.97 tf

Esbeltez =21.34 e
Vinculo = RR Ndmin = 0.90 tf
L N Msdtopo = 897 kgf.m ni =0.01

H li = 185.00 cm Msdbase = 2413 kgf.m
Esbeltez = 18.29 - gt

Secdo critica do pilar: BASE

Diregéo Momentos (kgf.m) A?:é%%ra Iongltulgilr:?ll Processo de calculo
Madtopo = 17
Msdtopo = 1305 Madcentro = 9 *2)
B ngg‘;‘gg o mggbfsf; 17 00323 | 13G1+1.4G2+1.4Q+L2A+0.84V4+0.61D4
Mecd = 1 Td =175 kgf.m ' Msd(x) = 4052 kgf.m
Madtopo = 17 _ 169125 | Msd(y) =2394 kgim
Asl =0.40 cm? Mrd(x) = 7312 kgf.m
Msdtopo = 887 Madcentro = 9 19.63 cm? Mrd(y) = 4320 kgf.m
H Msdcentro = 1792 | Madbase = 17 19% Mrd/K/Isd=1 80 ot
Msdbase = 2394 M2d =11 '
Mcd =1

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcéo

45

VBd topo = 2.89 tf
VBd base = 2.89 tf
VHd topo = 0.94 tf
VHd base = 0.94 tf

Td = 175 kgf.m

Verificagdo de esforgos limites

Direcdo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd =2.89 tf Td =175 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.11
Vd =0.94 tf Td =175 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VdVRa2 + Ta/TRd2 =0.07
Armadura de cisalhamento
Direcéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=1.04 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=28.34tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=1.06 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=8.83 tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armat}u ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.50 crm? Zr=0.00 tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs =0.00 tf 2 5.0 ¢/10 9 5.0 c/10




Pavimento COBERTURA - Lance 5

Calculo do Pilar P6

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

Peso especifico
Fi=254

=2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B I\I/'_nilgg SORCI:‘; Msdtopo =519 kgf.m
e Msdbase = 1455 kgf.m Ndmax = 1.73 tf
Esbeltez =21.34 -
Vinculo = RR Ndmin = -0.26 tf
H li = 310 60 om Msdtopo = 3426 kgf.m ni =0.01
Esbeltez = 30.65 Msdbase = 7941 kgf.m

Secdo critica do pilar: BASE

Direcio Momentos (kgf.m) Armac{ura Iongltuqlnal Processo de calculo
Torcdo Final
Madtopo =5
Msdtopo = 489 Madcentro = 3
B Msdcentro = 657 Madbase = 5 69125 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
Msdbase = 1420 M2d =4 _ 29125 Msd(x) = 1420 kgf.m
Mcd = 0 Td =118 kgf.m Msd(y) = 7946 kgf.m
Madtopo =5 Asl = 0.27 cm? 12¢12.5 Mrd(x) = 1455 kgf.m
Msdtopo = 3426 Madcentro = 3 ' 14.73 cm? | Mrd(y) = 8138 kgf.m
H Msdcentro = 6135 | Madbase =5 14 % Mrd/Msd=1.02
Msdbase = 7941 M2d =9
Mcd =2

Dimensionamento da armadura transversal

Modelo calculo
Inclinacéo bielas

Esforcos

Cisalhamento

Torcao

45

VBd topo = 1.07 tf
VBd base = 1.07 tf
VHd topo = 2.69 tf
VHd base = 2.69 tf

Td =118 kgf.m

Verificacdo de esforcos limites

Direcédo Cisalhamento Torgédo Cisalhamento + Torcdo
Vd=1.07tf Td = 118 kgf.m _
B VRd2 = 48 51 tf TRd2 = 3506 kgf.m Vd/VRAZ + Td/TRd2 =0.06
Vd =2.69tf Td =118 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd? + Td/TRd2 =0.09
Armadura de cisalhamento
Diregéo Dados Arrpa_dura _Armadura
minima cisalhamento
d=23.88 cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw =0.00 tf
k=1.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm¥m
Vc=8.05tf
d=28.88 cm
H Vc0 =8.34 tf Vmin = 4.35 tf Vsw =0.00 tf
k=1.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm¥m
Vc=8.341tf

. Armadura de Armadura
Armadura de tor¢io A
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he = 8.08 cm A90 = 0.34 cm2 Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cm? e Zs =0.00 tf Zs =0.00 tf 95.0¢/10 9 5.0 ¢/10




Pavimento

COBERTURA - Lance 5

Céalculo do Pilar P7

Dados da secdo transversal

Dados do concreto

Secdo retangular

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?

b=30.00cm h=35.00cm P
Cobrimento = 5.00 cm Pgs_o especifico = 2500.00 kgf/m?
Fi=254
Dimensionamento da armadura longitudinal
Direcdo Calculo da esbeltez Esforcos maximos
B I\I/TCluglg SOFE:Ir:\:w Msdtopo = 92 kgf.m
T Msdbase = 85 kgf.m Ndmax = 1.27 tf
Esbeltez = 21.34 :
Vinculo = RR Ndmin = 0.27 tf
H li = 310 60 om Msdtopo = 3723 kgf.m ni =0.00
Esbeltez = 30.65 Msdbase = 7148 kgf.m

Secdo critica do pilar: BASE

Diregio Momentos (kgf.m) Armaqura IongltUQmaI Processo de calculo
Torcéo Final
Madtopo = 10
Msdtopo = 65 Madcentro = 5 *2)
B | edeentro =85 | Macbase =10 00123 | 13G1+14G2+1.4Q+L2A+0,84V4+0.61D4
_ Td = 28 kgf.m ' Msd(x) = 65 kgf.m
Mcd =0 Msd(y) = 7158 kgf.m
Madtopo = 10 _ 120125 )= gt
_ z Asl =0.07 cm? , | Mrd(x) =77 kgf.m
Msdtopo = 3723 Madcentro = 5 14.73 cm Mrd(y) = 8457 kgf.m
H Msdcentro = 5778 | Madbase = 10 14% Mrd /K’Asa_l 18 gt
Msdbase = 7148 M2d =18 o
Mcd =3
Dimensionamento da armadura transversal
Modelo célculo Esforgos
Inclinagéo bielas Cisalhamento Torcéo
VBd topo = 0.04 tf _
! VBd base = 0.04 tf Td =28 kgf.m
45 VHd topo = 2.10 tf
VHd base = 2.10 tf
Verificacdo de esforgos limites
Direcdo Cisalhamento Torcdo Cisalhamento + Torcdo
Vd =0.04 tf Td =28 kgf.m _
B VRd2 = 48,51 tf TRd?2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.01
Vd=2.10tf Td =28 kgf.m _
H VRd2 =50.29 tf TRd2 = 3506 kgf.m Vd/VRAZ + Td/TRd2 =0.05
Armadura de cisalhamento
Diregéo Dados Arnja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 crm?/m
Vc =16.09 tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.01 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.44tf
Armadura de torgao Armadura de Armadura
fretagem final
Armadura
Dados torcio Topo Base Topo Centro/Base
he = 8.08 cm A90 = 0.08 crm2 Zr=0.00tf Zr =0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae =403.81 cn?? e Zs =0.00 tf Zs =0.00 tf 95.0¢/10 9 5.0 ¢/10




Diagrama Ndmin., Momento, Curvatura - Direcdo B
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento COBERTURA - Lance 5

Calculo do Pilar P8

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.54

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforcos maximos
B |\|/I_ncllgg SORCI;; Msdtopo = 203 kgf.m
Lo Msdbase = 382 kgf.m Ndmax = 1.58 tf

Esbeltez =21.34 :
Vinculo = RR Ndmin = -0.18 tf
DR Msdtopo = 2834 kgf.m ni =0.01

H li =310.00 cm Msdbase = 6748 kgf.m
Esbeltez = 30.65 - gt

Secdo critica do pilar: BASE

Direcéo Momentos (kgf.m) Armac{ura Iongnud_mal Processo de calculo
Torcéo Final
Madtopo =5
Msdtopo = 188 Madcentro = 3 *2)
B nggzrs‘gc_’ ;715'0 mgﬂbf‘szf =5 g o gg 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
N _ Td = 247 kgf.m : Msd(x) = 375 kgf.m
Med =0 Msd(y) = 6754 kgf.m
Madtopo = 5 _ 120125 V)= gt
_ - Asl =0.57 cm? , | Mrd(x) = 462 kgf.m
Msdtopo = 2812 Madcentro = 3 14.73 cm Mrd(y) = 8328 kgf.m
H Msdcentro = 5174 | Madbase =5 1.4 % Mrd /K/I s;i—l 23 ot
Msdbase = 6748 M2d =10 o
Mcd =2
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcdo
VBd topo = 0.32 tf _
! VBd base = 0.32 tf Td =247 kgf.m
45 VHd topo = 2.34 tf
VHd base = 2.34 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=0.32tf Td = 247 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vd =234 tf Td =247 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m VA/VRd2 + Td/TRd2 =0.12
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.05 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.34tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.70 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Calculo do Pilar P9

Pavimento COBERTURA - Lance 5

Dados da secdo transversal

Dados do concreto

b =30.00 cm
Cobrimento =5

Secdo retangular

.00 cm

h=35.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico =

2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncllgg gORCI; Msdtopo = 681 kgf.m
L Msdbase = 1641 kgf.m Ndmax = 1.66 tf

Esbeltez =21.34 .
Vinculo = RR Ndmin = 0.59 tf
o o Msdtopo = 1106 kgf.m ni =0.01

H li =185.00 cm Msdbase = 1913 kgf.m
Esbeltez = 18.29 - gt

Secdo critica do pilar: BASE

Direcéo Momentos (kgf.m) Armac{ura Iongnud_mal Processo de calculo
Torcéo Final
Madtopo = 15
Msdtopo = 681 Madcentro = 7 *2)
B nggzrs‘gc_’ =167 4113 mg‘;bf‘sfo: 15 g o gg 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
N _ Td =217 kgf.m : Msd(x) = 1656 kgf.m
Med =0 Msd(y) = 1878 kgf.m
Madtopo = 15 _ 120125 V)= gt
_ - Asl =0.50 cm? , | Mrd(x) = 5112 kgf.m
Msdtopo = 1086 Madcentro = 7 14.73 cm Mrd(y) = 5796 kgf.m
H Msdcentro = 1561 | Madbase = 15 14% MrdiMsdos.09 ot
Msdbase = 1878 M2d =9 o
Mcd =0
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 1.26 tf _
! VBd base = 1.26 tf Td =217 kgf.m
45 VHd topo = 0.58 tf
VHd base = 0.58 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=1.26tf Td = 217 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.09
Vd =0.58 tf Td =217 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.07
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.07 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc =8.63 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.06 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc =8.83tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.62 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Calculo do Pilar P14

Pavimento COBERTURA - Lance 5

Dados da secdo transversal

Dados do concreto

Secdo retangular
b=30.00cm h=35.00cm
Cobrimento =5.00 cm

fck = 350.00 kgf/cm?

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.54

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncllgg gORCI; Msdtopo = 1100 kgf.m
L Msdbase = 3277 kgf.m Ndmax = 3.16 tf

Esbeltez =21.34 :
Vinculo = RR Ndmin = 1.53 tf
L N Msdtopo = 2493 kgf.m ni =0.01

H li =185.00 cm Msdbase = 576 kgf.m
Esbeltez = 18.29 ~orb kg

Secdo critica do pilar: BASE

Direcéo Momentos (kgf.m) Armaqura Iongltuc_ilnal Processo de calculo
Torcéo Final
Madtopo = 29
Msdtopo = 1100 Madcentro = 14 *2)
B | Medcentio = 1526 | Madbase =29 80125 | 136141.462+1.4Q+1.2A40.84V3+0.61D3
- Td = 64 kgf.m ' Msd(x) = 3305 kgf.m
Lotk Msd(y) = 164 kgfm
_ Madiopo =29 | ag = 015 cme | 249125 | \irg(x) = 7865 kgfm
Msdtopo = 2272 Madcentro = 14 17.18 cm Mrd(y) = 390 kgf.m
H Msdcentro = 1429 | Madbase = 29 1.6 % Mrd/K/Is;i—z 389 :
Msdbase = 164 M2d =16 -
Mcd=1
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacao bielas Cisalhamento Torcdo
VBd topo = 2.37 tf _
! VBd base = 2.37 tf Td =64 kgf.m
45 VHd topo = 1.30 tf
VHd base = 1.30 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vvd=237tf Td = 64 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.07
Vd =1.30tf Td =64 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.04
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.07 Aswmin = 3.85 cm?/m Asw = 0.00 cm#m
Vc=8.65tf
d=28.88 cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.08 Aswmin = 3.85 cm?/m Asw = 0.00 cm?m
Vc=9.01tf
~ Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.18 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Calculo do Pilar P15

Pavimento COBERTURA - Lance 5

Dados da secdo transversal

Dados do concreto

Secdo reta

b =30.00 cm
Cobrimento =5.00 cm

ngular
h=35.00cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m3

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B ?{Tcllgg gORCI; Msdtopo = 858 kgf.m
L Msdbase = 2040 kgf.m Ndmax = 4.36 tf

Esbeltez =21.34 :
Vinculo = RR Ndmin = 2.44 tf
ey Msdtopo = 5548 kgf.m ni =0.02

H li =660.00 cm Msdbase = 3541 kgf.m
Esbeltez = 65.25 - gt

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) Armad~ura Iongltud_lnal Processo de calculo
Torcéo Final
Madtopo = 38
Msdtopo = 852 Madcentro = 19 *2)
B Msdcentro = 883 | Madbase = 38 69125
Msdbase = 2040 M2d = 4 Td = 206 25125 1.3Gl+%4G2+1.4Q+1.2A+0.84V4+0.61D4
_ Msd(x) = 852 kgf.m
Mcd =1 kgf.m -
— Msd(y) = 5586 kgf.m
Madtopo = 38 129125 Mrd(x) = 1310 kgf.m
Msdtopo = 5548 Madcentro =19 | Asl =0.48 cm? | 14.73 cm? Mrd(y) = 8589 kgf.m
H Msdcentro = 3901 | Madbase = 38 1.4% Mrd/K/Is;i—l 54 gt
Msdbase = 1432 | M2d =88 o
Mcd = 41
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 1.57 tf _
! VBd base = 1.57 tf Td = 206 kgf.m
45 VHd topo = 2.25 tf
VHd base = 2.25 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=157tf Td = 206 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.09
Vd=225tf Td =206 kgf.m _
H VRd2 = 50.20 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.10
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=115 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=9.28tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.05 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.75tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.59 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10
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Diagrama Ndmax., Momento, Curvatura - Direcdo B

Md {kgf.m)
2000.00

7500.00 & ——

8000.00 =

7
4500.00 £
W
2000.00

1500.00

0.00 1 {11000} {1/m)
000 €00 1200 1200 2400 3000 32800 4200 4800 5400

Diagrama Ndmax., Momento, Curvatura - Direcdo H
hid {kgf.m)
10500.00

300000 === o m =SS

750000 ///

E000.00

4500.00 4:5
200000 j)
1800.00 f
0.00 ;;! 1 {11000} {1/m)

0.00 a.00 1200 1800 2400 32000 2800 4200 4300




Calculo do Pilar P16

Pavimento COBERTURA - Lance 5

Dados da secdo transversal

Dados do concreto

b =30.00 cm

Secdo retangular

h=35.00 cm

Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B ?{Tcllgg gORCI; Msdtopo = 248 kgf.m
L Msdbase = 130 kgf.m Ndmax = 4.97 tf

Esbeltez =21.34 .
Vinculo = RR Ndmin = 2.33 tf
ey Msdtopo = 5701 kgf.m ni =0.02

H li =660.00 cm Msdbase = 3864 kgf.m
Esbeltez = 65.25 - gt

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) Armaqura Iongltuc_ilnal Processo de calculo
Torcéo Final
Madtopo = 46
Msdtopo = 228 Madcentro = 23 *2)
B nggzrs‘gc_’ 29117 mgﬂbfsfsz 0 g o ﬁg 1.3G1+1.4G2+1.4Q+1.2A+0.84V4+0.61D4
- _ Td =29 kgf.m : Msd(x) = 228 kgf.m
Med = 0 Msd(y) = 5747 kgf.m
Madtopo = 46 _ 120125 V)= gt
_ _ Asl =0.07 cn? , | Mrd(x) =352 kgf.m
Msdtopo = 5701 Madcentro = 23 14.73 cm Mrd(y) = 8872 kgf.m
H Msdcentro = 4438 | Madbase = 46 1.4% Mrd/K/Is;i—l 54 gt
Msdbase = 2543 M2d = 359 o
Mcd = 46
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacao bielas Cisalhamento Torcdo
VBd topo = 0.17 tf _
! VBd base = 0.17 tf Td =29 kgf.m
45 VHd topo = 1.73 tf
VHd base = 1.73 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=0.17 tf Td =29 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRA2 + Td/TRd2 = 0.01
Vvd=1.73tf Td =29 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.04
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=2.00 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Ve =16.09 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.05 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.77tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcéo
he =8.08 cm A90 = 0.08 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento COBERTURA - Lance 5

Calculo do Pilar P17

Dados da secdo transversal

Dados do concreto

Secdo retangular
b =30.00 cm
Cobrimento = 5.00 cm

h=35.00 cm

Peso especifico
Fi=2.54

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
= 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncllgg gORCI; Msdtopo = 239 kgf.m
L Msdbase = 266 kgf.m Ndmax = 3.90 tf

Esbeltez =21.34 :
Vinculo = RR Ndmin = 2.04 tf
L N Msdtopo = 4741 kgf.m ni =0.01

H li = 660.00 cm Msdbase = 3413 kgf.m
Esbeltez = 65.25 - gt

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) Armad~ura Iongltud_lnal Processo de calculo
Torcéo Final
Madtopo = 34
Msdtopo = 182 Madcentro = 17 *2)
B Msdcentro = 130 | Madbase = 36 69125
Msdbase = 51 M2d = 21 Td=278 25125 1.3Gl+%4G2+1.4Q+1.2A+0.84V4+0.61D4
_ Msd(x) = 182 kgf.m
Mcd =0 kgf.m -
— Msd(y) = 4775 kgf.m
Madtopo = 34 129125 Mrd(x) = 332 kgf.m
Msdtopo = 4741 Madcentro =17 | Asl =0.64 cm? | 14.73 cm? Mrd(y) = 8717 E 'f m
H Msdcentro = 3591 | Madbase = 34 1.4% Mrd/K/Is;i—l 83 gt
Msdbase = 1866 | M2d = 265 o
Mcd = 33
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.20 tf _
! VBd base = 0.20 tf Td =278 kgf.m
45 VHd topo = 1.57 tf
VHd base = 1.57 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=0.20 tf Td =278 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Vd =157 tf Td =278 kgf.m _
H VRd2 = 50.20 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.11
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=182 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=14.62 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.05 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.76 tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.79 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10
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Diagrama Ndmax., Momento, Curvatura - Direcdo B
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Pavimento COBERTURA - Lance 5

Calculo do Pilar P18

Dados da secdo transversal

Dados do concreto

b =30.00 cm

Secdo retangular

h=35.00 cm

Cobrimento =5.00 cm

Fi=254

fck = 350.00 kgf/cm?
Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo Calculo da esbeltez Esforgos maximos
B I\I/'_ncllgg gORCI; Msdtopo = 611 kgf.m
Lo Msdbase = 1076 kgf.m Ndmax = 3.08 tf

Esbeltez =21.34 :
Vinculo = RR Ndmin = 1.35 tf
o o Msdtopo = 2598 kgf.m ni =0.01

H li = 185.00 cm Msdbase = 325 kgf.m
Esbeltez = 18.29 = oco kgt

Secao critica do pilar: TOPO

Direcéo Momentos (kgf.m) Armad~ura Iongltud_lnal Processo de calculo
Torcéo Final
Madtopo = 28
Msdtopo = 586 Madcentro = 14 *2)
B Msdcentro = 383 | Madbase = 28 69125
Msdbase = 957 M2d = 15 Td = 165 25125 1.3Gl+%4G2+1.4Q+1.2A+0.84V4+0.61D4
_ Msd(x) = 586 kgf.m
Mcd =0 kgf.m -
— Msd(y) = 2626 kgf.m
Madtopo = 28 129125 Mrd(x) = 1863 kgf.m
Msdtopo = 2598 Madcentro = 14 | Asl =0.38 cm? | 14.73 cm? Mrd(y) = 8357 kgf.m
H Msdcentro = 1459 | Madbase = 28 1.4% Mrd /K/ISH—S 18 gt
Msdbase = 249 M2d = 16 _'
Mcd =1
Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinacéo bielas Cisalhamento Torcao
VBd topo = 0.91 tf _
! VBd base = 0.91 tf Td =165 kgf.m
45 VHd topo = 1.54 tf
VHd base = 1.54 tf
Verificagdo de esforgos limites
Direcédo Cisalhamento Torgdo Cisalhamento + Torcdo
Vd=0.91tf Td = 165 kgf.m _
B VRd2 = 48.51 tf TRd2 = 3506 kgf.m Vd/VRa2 + Td/TRd2 = 0.07
Vd =154 tf Td =165 kgf.m _
H VRd2 = 50.29 tf TRd2 = 3506 kgf.m Vd/VRd2 + Td/TRd2 =0.08
Armadura de cisalhamento
Direcdo Dados Arrrja_dura _Armadura
minima cisalhamento
d=23.88cm
B Vc0 =8.05 tf Vmin = 3.60 tf Vsw = 0.00 tf
k=1.26 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=10.12 tf
d=28.88cm
H Vc0 =8.34 tf Vmin =435 tf Vsw = 0.00 tf
k=1.07 Aswmin = 3.85 cm?/m Asw = 0.00 cm?/m
Vc=8.95tf
. Armadura de Armadura
Armadura de torcao fretagem final
Dados Armatiu ra Topo Base Topo Centro/Base
torcdo
he =8.08 cm A90 = 0.47 crm? Zr=0.00 tf Zr=0.00 tf Asw = 3.85 cm?/m Asw = 3.85 cm?/m
Ae = 403.81 cm? e Zs=0.00 tf Zs=0.00 tf 2 5.0 ¢/10 9 5.0 ¢/10




Calculo dos Pilares

COBERTURA fck = 350.00 kgf/cm? E =294029 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 5 cobr =5.00 cm
Dados Resultados
. MBd Madtopo As
lib Nd topo MBsdt Madcentro b(cm2
vinc max MBd sdtopo dh (cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar S(i?f lih (tf_) MHd mgig Processo de calculo
vine ni topo MHsdtopo
esb H MHd MHsdcentro 0
zZr base MHsdbase MH2d %6 g
(cm) (kgf.m) MHcd arma
cm
(kgf.m) (kgf.m)
1305 .
18500 RR| 197 1305 1899 17 (*2) 7.36
21.34 0.90 4035 4035 9 | Msd(x) = 4052 kgf.m 65125
30.00 ' 17 | Msd(y) = 2394 kgf.m 1o
P5 X 13 '
185.00 RR| 0.01 897 887 ~ 49125
3500 1 "8 29 0.00 2413 1792 1| Mrd(x) = 7312 kgf.m
0.00 2394 11 | Mrd(y) = 4320 kgf.m 19
' 1| Mrd/Msd=1.80 '
489
185.00 RR| 1.73 519 657 5 736
21.34 0.26 1455 1420 3 | Msd(x) = 1420 kgf.m 65125
30.00 5 | Msd(y) = 7946 kgf.m 245
P6 35X00 31000 RR| 001 3426 3426 g 29125
: 30.65 0.00 7941 6135 9 Mrd(x) = 1455 kgf.m
0.00 7941 9 Mrd(y) = 8138 kgf.m 1.4
Mrd/Msd=1.02
65 *2)
18500 RR| 127 92 65 10 7.36
21.34 0.27 85 65 5 | Msd(x) = 65 kgf.m 65125
30.00 ' 10 | Msd(y) = 7158 kgf.m 245
P7 X 6
310.00 RR 0.00 3723 3723 _ 29125
3500 | 3065 0.00 7148 5778 12 Mrd(x) = 77 kgf.m
0.00 7148 Mrd(y) = 8457 kgf.m 14
3 | Mrd/Msd=1.18
188 *2)
185.00 RR| 158 203 150 5 7.36
21.34 018 382 375 3 | Msd(x) = 375 kgf.m 65125
30.00 ' 5 | Msd(y) = 6754 kgf.m 545
P8 X 3
31000 RR| 0.1 2834 2812 B 20125
3500 | o065 0.00 6748 5174 18 Mrd(x) = 462 kgf.m
0.00 6748 Mrd(y) = 8328 kgf.m 14
2 | Mrd/Msd=1.23
681 .
18500 RR| 166 681 713 15 (*2) 7.36
21.34 0.59 1641 1641 7 | Msd(x) = 1656 kgf.m 60125
30.00 ' 15 | Msd(y) = 1878 kgf.m 245
P9 X 10
185.00 RR| 0.1 1106 1086 B 20125
35.00 18.29 000 1913 1561 8 Mrd(x) = 5112 kgf.m
0.00 1878 Mrd(y) = 5796 kgf.m 14
0 | Mrd/Msd=3.09
18500 RR| 316 1100 1100 29 (*2) 7.36
21.34 153 3277 1526 14 MSd(X) = 3305 kgfm 60125
30.00 ' 3277 29 | Msd(y) = 164 kgf.m 3 6'8
P14 | X 20 '
18500 RR 2493 39125
35.00 18.29 88(1) 576 2272 1 | Mrd(x) = 7865 kgf.m
0.00 1429 16 | Mrd(y) = 390 kgf.m 16
' 164 1 | Mrd/Msd=2.38 '




Dados Resultados
; MBd Madtopo As
lib Nd topo Mad
vine max MBd MBsdtopo adcentro b(cm?)
esb B Nd base MBsdcentro | Madbase
min MBsdbase Ash
Pilar S('(e:gr:s)o lih (tf_) MHd mgig Processo de céalculo
vine ni topo MHsdtopo
esb H MHd MHsdcentro y
Zr base MHsdbase MH2d arn?ad
(cm) (kgf.m) MHcd
(kgf.m) (kgf.m)
852 .
18500 RR | 4.36 858 883 38 ) 736
21.34 244 2040 2040 19 | Msd(x) = 852 kgf.m 60125
30.00 38 | Msd(y) = 5586 kgf.m 5 45
P15 X 4
660.00 RR| 002 5548 5548 B 20125
3500 | g5 05 0.00 3541 3901 sé Mrd(x) = 1310 kgf.m
0.00 1432 Mrd(y) = 8589 kgf.m 14
41 | Mrd/Msd=1.54
228 2
18500 RR| 497 248 117 46 7.36
21.34 233 130 49 23 | Msd(x) = 228 kgf.m 65125
30.00 ' 70 | Msd(y) = 5747 kgf.m 2.4'5
P16 X 28
660.00 RR| 002 5701 5701 B 29125
3500 | g5 05 0.00 3864 4438 0 | Mrd(x) = 352 kgf.m
359 | Mrd(y) = 8872 kgf.m
0.00 2543 14
46 | Mrd/Msd=1.54
182 -2
18500 RR| 13.90 239 130 34 7.36
21.34 504 266 51 17 | Msd(x) = 182 kgf.m 60125
30.00 ' 36 | Msd(y) = 4775 kgf.m 5 4'5
P17 X 21
660.00 RR| 001 4741 4741 B 29125
3500 | g5 25 0.00 3413 3591 0 | Mrd(x) =332 kgf.m
265 | Mrd(y) = 8717 kgf.m
0.00 1866 1.4
33 | Mrd/Msd=1.83
586 .
185.00 RR| 308 611 383 28 _ (*2) 7.36
21.34 135 1076 957 14 | Msd(x) =586 kgf.m 60125
30.00 28 | Msd(y) = 2626 kgf.m o0
P18 X 15
185.00 RR 2598 2598 20125
35.00 001 0 | Mrd(x) = 1863 kgf.m
18.29 0.00 325 1459 16
' 1| Mrd/Msd=3.18 :

(*) Quantidade de barras alterada pelo usuario (para mais)




Vigas do pavimento COBERTURA

Vaos NOs
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
369.46 2 510.0 -1292.87 25100
-555.76 25100
350.25 29100
V1 -535.15 22100
124.62 25100
16795 25100 -282.66 29100
: : -687.38 25100
418,07 25100 -1027.05 29100
47702 29100 -729.79 25100
V2 ' : 2580 -654.76 26100 2080
159.10 2910.0 2380
25E 32 25100 2580 -336.29 29100 5080
' ' -691.56 2510.0 g 0.
-2400.61 25100
V3 1049.47 29100 0,04 2 5 10.0
-2518.78 3080
V4 1204.11 25100 0.04 25 10.0
V7 3466.50 4980 -5398.64 45100
V8 3792.14 39100 -5509.29 45100
V9 2868.34 4980 -4621.12 6280

Esforcos da Viga V1

fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltdria
Apoio | Lar Carga Esforco
Pilar | %0 | garey | distribuida axial vd | Rmax | Mdmax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/im) | (kgf/m) | (t) | (tf)
P5 30.00 0.73
-1292.87
450.00
1 420,00 420.00 | 278.60 0.00 | 3.01| 0.00 | 1.05 369.46 -0.72
' -555.76
P6 30.00 1.04
33243 | -345.90
2 260.00 250.00 | 278.60 0.00 2.06 | 0.00 | 0.79 350.25
250.00 ’ : ' ' ' ' '
-535.15
P7 30.00 0.94
280.00 -466.47
3 250,00 250.00 | 278.60 0.00 199 | 0.00 | 0.66 124.62
4.99 -282.66
P8 30.00 0.80
180.83 | -265.65
4 280.00 250.00 | 278.60 0.00 | 1.47 | 0.00 | 0.80 197.95
250.00 ' ' ' ' ' ' '
-687.38
P9 30.00 0.51




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da Viga V2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltoria
Apoio | Lar Carga Esforco
Pilar | PO | o= | distribuida axial vd | Rmax | Mdméax | Md+ | Md- | flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P14 30.00 0.68
450,00 -1027.05
1 ’ 420.00 | 278.60 0.00 | 2.26 | 0.00 | 0.96 418.07 -0.74
420.00
-729.79
P15 30.00 1.05
47702 | -232.78
280.00
2 250.00 250.00 | 278.60 0.00 | 0.81|-0.55| 0.90
-654.76
P16 30.00 1.00
-431.27
3 22888 250.00 | 278.60 0.00 | 0.75 | -0.63 | 0.66 159.10
) 33.63 | -260.33
P17 30.00 0.84
280.00 248.76 | -336.29
4 250'00 250.00 | 278.60 0.00 | 0.75|-0.28 | 0.82 255.32
’ -691.56
P18 30.00 0.54
Esforcos da Viga V3
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
Apoio | Lar Carga Esforco
Pilar 1 2 1o Barrga distribuida axial Vd | Rmax | Mdméx | Md+ Md- flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgf/m) | (tf) | (tf)
P14 35.00 1.12
-2400.61
490.00
1 460.00 | 278.60 0.00 | 1.05| 0.00 | 1.58 1049.47 -0.74
460.00
987.77
P5 35.00 0.34
Esforcos da Viga V4
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m3
Dados Envoltéria
Aooio | Lar Carga Esforgo
Pilar 1 2 1'0 Barrga distribuida axial Vd | Rméax | Mdmax Md+ Md- flecha
Trecho (cm) (cm) Perm. | Acid. Nd | Rd | (t) (thH) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgffm) | (kgfim) | (tf) | (tf)
P18 35.00 1.17
-2518.78
490.00
1 460,00 460.00 | 278.60 0.00 | 095 | 0.00 | 1.65 1204.11 -0.69
' 1175.66
P9 35.00 0.30




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Esforcos da VigaV 7

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar | PO | 19 | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. | Acid. | Nd | Rd | (tf) th) | (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P15 35.00 1.87
-5398.64
490.00
1 460.00 460.00 | 278.60 0.00 | 2.49 | 0.00 | 2.70 -0.75
3466.50
35.00 -0.70
Esforcos da VigaVv 8
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
Apoio | Lar Carga Esforgo
Pilar 1210 Barrga distribuida axial Vd | Rméax | Mdméax Md+ Md- flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgf/m) | (kgf/m) | (tf) | (tf)
P16 35.00 1.93
-5509.29
490.00
1 460.00 460.00 | 278.60 0.00 |1.89 | 0.00 | 2.79 -0.73
3792.14
35.00 -0.68
Esfor¢cos da VigaV 9
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Envoltéria
Apoio | Lar Carga Esforco
Pilar | PO | oatd | distribuida axial vd | Rmax | Mdmax | Md+ Md- | flecha
Trecho (cm) (cm) Perm. Acid. Nd | Rd | (tf) (tf) (kgf.m) | (kgf.m) | (kgf.m) | (cm)
(kgfim) | (kgf/m) | (tf) | (tf)
P17 35.00 1.68
-4621.12
490.00
1 460.00 460.00 | 278.60 0.00 | 1.99 | 0.00 | 2.42 -0.71
2868.34
35.00 -0.67




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga V1

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
22100
P5 30.00 150 0.02
20.00
1 | 42000 | x |2 . égo 550¢/16 000 | 072
50.00 :
22100
P6 30.00 150 0.01
20.00
2 | 25000 | x |22100 55.0¢/16 000 | 071
50.00 )
22100
P7 30.00 1.50 0.00
20.00
3 | 25000 | x | % égo 5500/ 16 000 | 069
50.00 )
22100
P8 30.00 1.50 0.00
20.00
4 | 25000 | x |28 égo 55.0¢/ 16 000 | 067
50.00 )
22100
P9 30.00 1.50 0.00
Resultados da Viga V2
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 1810 (cm) (cm?) (cm?) trecho (cm2) trecho (cm2) (mm) (cm)
(cm) (cm?) (cm?)
2910.0
P14 30.00 150 0.01
20.00
1 | 42000 | x |2 . égo 55.0¢/16 000 | 074
50.00 )
2280 22100
P15 30.00 015 150 0.01
20.00
2 25000 | x | 2 ’i’ égo 20”1850 550/ 16 000 | 073
50.00 ) )
2280 22100
P16 30.00 017 150 0.01
20.00
3 25000 | x | 2 ’i’ 280 20”187'0 550¢/ 16 000 | 071
50.00 ’ )
2280 22100
P17 30.00 017 1.50 0.00
20.00
4 | 25000 | x | 2% égo 55.00¢/ 16 000 | 070
50.00 )
29100
P18 30.00 1.50 0.01




Resultados da Viga V3

fck = 350.00 kgf/cm?
Cobrimento = 5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
29100
P14 35.00 150 0.09
20.00
1 460.00 X 2 i’ 280 85.0c/16 0.02 0.74
50.00 ]
29100
P5 35.00 150 0.00

Resultados da Viga V4

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secéo As Inf As Sup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho Telo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?3)
3980
P18 35.00 150 0.09
20.00
1 460.00 X 2 i’ égo #5.0c/16 0.02 0.69
50.00 )
29100
P9 35.00 150 0.00

fck = 350.00 kgf/cm?

Cobrimento =5.00 cm

Resultados da Viga Vv 7

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo | AsliInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho lelo (cm) (cm2) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
49100
P15 35.00 208 0.10
20.00
1| 4000 | x | 050 550c/ 16 000 | 075
50.00 )
35.00 0.00




fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Resultados da Viga Vv 8

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secdo As Inf As Sup As esq Asw min As dir Asw Pele | Fissura | Flecha
Trecho Lelo (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?)
P16 | 35.00 49100 0.10
20.00
1 460.00 X 3 g (1)20 85.0c/16 0.10 0.73
50.00 )
35.00 0.00
Resultados da VigaV 9
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secdo | AsInf | AsSup Asesq Asw min As dir Asw Pele | Fissura | Flecha
Trecho | 2810 | em) | €m | @) | U0 | Temy | TENO | Temy | (mm) | (cm)
(cm) (cm?) (cm?)
P17 | 35.00 P 0.08
20.00
1| 4s000 | x |59 6500/ 16 006 | 071
50.00 '
35.00 0.00
Calculo daviga V1
Pavimento COBERTURA - Lance 5
fck = 350.00 kgf/cm? Ecs = 294029 kgf/cm?
Cobrimento =5.00 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificagdo Verificagédo
Secao Flexao Torgédo axial axial Final
trechos (compresséo) (tracéo)
As = 1.50 cm?
Md = 2782 kgf m Fd=3.01tf (2ﬂ100 - 157 sz)
retangular _ ' situacdo: GE d=44.00 cm
1 As =1.48 cm? % armad. = 0.16
A's = 0.00 cm?2 Meq =572 kgfm 0 : '
11 bw=20.00cm | yLN=1.51cm As =0.00 cm?
i h =50.00 cm A's =0.00 cm?
yLN =051 cm M = 282 kgf.m
fiss = 0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd = 2.06 tf (2610.0 - 1.57 cm?)
retangular _ ' situagdo: GE d=44.00cm
2 As =1.48 cm? % armad. =0.16
A's = 0.00 cm? Meq = 391 kgf.m 0 ' )
92 bw=20.00cm | yLN=1.51cm As =0.00 cm?
i h=50.00 cm A's =0.00 cm?
yLN =0.40cm M = 136 kgf.m
fiss = 0.00 mm
3 retangular Md = 2782 kgf.m Fd=1.99 tf As =1.50 cm?




Vao Verificagdo Verificagéo
Secao Flexao Torgdo axial axial Final
trechos (compresséo) (tragdo)
As =1.48 cm? situagdo: GE (2010.0 - 1.57 cm?)
3-3 | bw=2000cm | A's=000cm Meq = 378 kgf.m d =44.00 cm
h=50.00 cm yLN =151 cm As =0.00 cm? % armad. = 0.16
A's =0.00 cm?
yLN =0.27 cm
M =81 kgf.m
fiss =0.00 mm
As =1.50 cm?
— 2¢10.0 - 1.57 cm?
Md = 2782 kgf.m Fd =147 tf (20100 157 cm?)
4 retangular As = 1.48 cm? situagéo: GE % . 42016
A's = 0.00 cm2 Meq = 279 kgf.m oarmad. = U.
44 bw =20.00 cm yLN =151 cm As =0.00 cm?
h =50.00 cm A's =0.00 cm?
yLN =026 cm M =102 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacéo Verificagéo
N6 Flexao axial axial Final
(compressao) (tracdo)
As =150 cm?
- 2¢10.0 - 1.57 cm?
Md = 2782 kgf.m Fd =3.01 tf (20 )
situal :GE d=44.00cm
As =1.48 cm? Gao. . -
1 . — Meq = 572 kaf.m % armad. = 0.16
A's =0.00 cm? €q g
yLN = 1.51 cm As =0.29 cm?
A's =0.00 cm?
yLN =1.01 cm M = 749 kgf.m
fiss = 0.02 mm
As =150 cm?
- 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd =3.01 tf (20 )
. d=44.00 cm
As = 1.48 cm2 situacdo: GE % 4016
2 A's =0.00 cm? Meq =572 kgfm oarmad. = 0.
yLN =151cm As =0.00 cm?
A's =0.00 cm?
yLN =0.61 cm M = 418 kgf.m
fiss = 0.01 mm
As =1.50 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m F_d = 2~.06 tf ( o )
. d=44.00 cm
As = 1.48 cm? situacdo: GE . “
3 | A's=000cme Meq = 391 kgf.m % armad. = 0.16
yLN =151 cm As =0.01 cm?
A's =0.00 cm?
YLN =0.50¢cm M = 300 kgf.m
fiss = 0.00 mm
As =1.50 cm?
= 2910.0 - 1.57 cm?
Md = 2782 kgf.m F_d = 1~.99 tf ( o )
: d=44.00 cm
As = 1.48 cm? situacdo: GE . “
4 | A's =000 cm Meq = 378 kgf.m % armad. = 0.16
yLN =151 cm As =0.00 cm?
A's =0.00 cm?
YLN =035 em M = 205 kgf.m
fiss = 0.00 mm
As =1.50 cm?
- 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd = 1.47 tf ( 2 )
. d=44.00 cm
As = 1.48 cm? situacéo: GE . “
5 | A's = 0.00 e Meq = 279 kgf.m % armad. = 0.16
yLN =151 cm As =0.17 cm?
A's =0.00 cm?
yLN =0.52 cm M = 365 kgf.m
fiss = 0.00 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacao bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd =1.05tf Td =14 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.03
2 Vd =0.79 tf Td =5 kgf.m _
2-2 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.02
3 Vd =0.66 tf Td =9 kgf.m _
33 | VRd2=51081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.02
4 Vd =0.80 tf Td =16 kgf.m _
4-4 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.02
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a - Armad. a . Armad. de
. Armad. minima o Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=44.00 cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?2
k=119 (2 ramos)
11 25.0c/ 16
5 d=44.00 cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k=1.68 (2 ramos)
2-2 25.0c/ 16
3 d=44.00cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?2
k=153 (2 ramos)
3-3 85.0c/ 16
4 d=44.00cm Vmin = 4.45 tf
V0 = 8.47 tf Aswmin = 2.57 cm2
k=1.28 (2 ramos)
4-4 85.0c/ 16




Pavimento COBERTURA - Lance 5

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Célculo da viga V2

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagdo Verificagéo
Secdo Flexao Torgéo axial axial Final
trechos (compresséo) (tragdo)
As =1.50 cm?
(2¢10.0 - 1.57
Md = 2782 kgf.m Fd=2.26tf cm?)
1 retangular As = 1.48 cm% situagdo: GE d =44.00 cm
A's =0.00 cm? Meq = 429 kgf.m % armad. = 0.16
1-1 bw =20.00 cm y|_N =151cm As =0.00 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.46 cm
M =315 kgf.m
fiss =0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=0.8L tf Fd = 0.66 tf (2010.0 - 1.57
retangular _ ' ituacdo: ituacéo: o)
2 As = 1.48 cm? situacéo: GE situacdo: GE d = 44.00 cm
A's = 0.00 crm? Meq =153 kgf.m | Meq = 125 kgf.m O/_arm.ad 2016
9o |DW=2000cm |yiN=151cm As =0.15 em? As=034ceme | oy
) h=50.00 cm A's =0.00 cm? A's =0.15 cm? X
LN = 0.34 cm LN=019cm | (228:0-101cm)
y : y ' M = 191 kgf.m
fiss = 0.00 mm
As =1.50 cm?
Md = 2782 kgf.m Fd=0.75 tf Fd=0.75 tf Ei%o.o Bl
5 | retangular As = 148 e situagdo: GE situagdo: GE d = 44.00 cm
A's = 0.00 crm? Meqg = 142 kgf.m | Meq = 143 kgf.m O/_arméd 2016
33 | bw=2000cm | yiIN=151cm As=000cm? | As=0d8cm? | g,
- h=50.00 cm A's =0.00 cm? A's=0.17 cm? (2@8 0-1.01 sz)
yLN =0.16 cm yLN =0.01 cm M = 107 kgf.m
fiss = 0.00 mm
As =1.50 cm?
(2010.0 - 1.57
Md = 2782 kgf.m Fd=0.75tf cm?)
4 retangular As = 1.48 cm? situacéo: GE d=44.00cm
A's = 0.00 cm2 Meq = 143 kgf.m % armad. = 0.16
44 bw=20.00cm | y| N=151cm As =0.04 cm?
h=50.00 cm A's =0.00 cm?
yLN =0.21 cm

M =128 kgf.m
fiss =0.00 mm




DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificacéo Verificagéo
No6 Flexao axial axial Final
(compressao) (tragdo)
As =1.50 cm?
_ 2910.0 - 1.57 cm2
Md = 2782 kgf.m Fd =226 tf oo ™
As = 1.48 cm? situacdo: GE % armad. = 0.16
1| A's = 0.00 cm2 Meq = 429 kgf.m B
yLN = 1.51 cm As =0.25 cm?
A's =0.00 cm?
yLN =0.79 cm M =599 kgf.m
fiss =0.01 mm
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=226tf Fd=0.66 tf (26100 - 1.57 cm2)
As = 1.48 cm? situacdo: GE situacdo: GE d=44.00
2 | Meq = 429 kgf.m Megq = 125 kgf.m = aa.00 cm
A's = 0.00 cm? a4 g 4 g % armad. = 0.16
yLN = 1.51 cm As =0.09 cm As=0.47 cm 208.0 - 1.01 cm?)
A's =0.00 cm? A's=0.15 cm? M = 544 kaf.m
yLN =0.62 cm yLN =0.32 cm fee 0.0l
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.81tf Fd=0.75tf (2610.0 - 157 cm?)
As = 1.48 crm? situacdo: GE situacédo: GE d = 44.00 cm
3 A's = 0.00 cm? Meq = 153 kgf.m Meq = 143 kgf.m % arméd. -016
yLN = 1.51 cm As =0.24 cm? As =0.44 cm 208.0 - 1.01 cm?)
A's =0.00 cm? A's=0.17 cm? M = 373 kaf.m
yLN = 0.43 cm yLN =0.27 cm fiss = 0.0
_ _ As =1.50 cm?
Md = 2782 kgf.m Fd=0.751tf Fd=0.75tf (2610.0 - 157 cm?)
As = 1.48 cm? situacdo: GE situacédo: GE d = 44.00 cm
4 A's = 0.00 cm? Meq = 143 kgf.m Meq = 143 kgf.m % arméd. 2016
yLN =151 cm As =0.08 cm? As =0.27 cm? 268.0 - 1.01 cn®)
A's =0.00 cm? A's=0.17 cm? M = 242 kaf.m
yLN = 0.26 cm yLN =0.10 cm fiss = 000 M
As =1.50 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m F.d - 0.75 tf ((j =44.00 cm )
As = 1.48 cm? situacdo: GE % armad. = 0.16
5 A's = 0.00 cm? Meq = 143 kgf.m T
yLN =151 cm As =0.27 cm?
A's =0.00 cm?
YLN =0.45cm M = 389 kgf.m

fiss=0.01 mm




DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacdo de esforcos limites

Vao Cisalhamento Torgéo Cisalhamento + Torcao
trechos
1 Vd =0.96 tf Td =19 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
2 Vd =0.90 tf Td=1kgf.m _
2-2 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.02
3 Vd =0.66 tf Td =7 kgf.m _
33 | VRd2=51.081f TR2 = 2334 kgf.m VA/IVRA2 + Td/TRd2 = 0.02
4 Vd =0.82 tf Td =22 kgf.m _
4-4 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a o Armad. a ~ Armad. de
. Armad. minima L Dados torcao ~
trechos cisalham esquerda direita tor¢éo
1 d=44.00cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?
k=1.04 (2 ramos)
1-1 550c/ 16
2 d=44.00cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2.57 cm?
k =1.00 (2 ramos)
22 850c/ 16
3 d=44.00cm Vmin = 4.45 tf
Vc0 = 8.47 tf Aswmin = 2,57 cm?2
k =1.00 (2 ramos)
33 85.0c/ 16
4 d=44.00 cm Vmin = 4.45 tf
Vc0 =847 tf Aswmin = 2.57 cm?
k =1.00 (2 ramos)
4-4 95.0¢c/16




Célculo daviga V3

Pavimento COBERTURA - Lance 5

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexao Torgéo axial axial Final
trechos (compressao) (tracdo)
As =1.50 cm?
_ 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=1.05t ((j — 44.00 om )
1 retangular As = 148 cm? situagdo: GE % armad,
A's = 0.00 cm2 Meq =199 kgfm % armad. = 0.16
1-1 bw =20.00 cm yLN =1.51cm As =0.42 cm?
h=50.00 cm A's =0.00 cm?
yLN =0.67cm M = 674 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =1.50 cm?
_ 2¢10.0 - 1.57 cm?
Md = 2762 kgf.m ra=10ot <(j = 44.00 cm )
As =148 cm? situagao: GE % armad. = 0.16
1 A's = 0.00 cm?2 Meq =199 kgfm ) :
yLN =151cm As=1.14 cm?
A's =0.00 cm?
yLN =1.41cm M = 1593 kgf.m
fiss = 0.09 mm
As =1.50 cm?
_ 2¢10.0 - 1.57 cm?
Md = 2782 kgf.m ro=10st é = 44.00 cm :
As = 1.48 cm? situacdo: GE ”
2 Meg = 199 kaf.m % armad. = 0.16
A's = 0.00 cm2 q gr.
yLN =151cm As =0.00 cm?
A's =0.00 cm?
yLN =0.11cm M =0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =158 tf Td =2 kgf.m _
11 | VRd2=51.081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=44.00 cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?
k=1.07 (2 ramos)
11 85.0c/ 16




Célculo da viga V4

Pavimento COBERTURA - Lance 5

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexdo Torgéo axial axial Final
trechos (compresséo) (tragdo)
As =1.50 cm?
— 2910.0 - 1.57 cm?
Md = 2782 kgf.m Fd=0951f (2100 - 157 o)
1 retangular As = 148 cm? situagdo: GE % armad.  0.16
A's = 0.00 cm? Meq =180 kgfm oarmad. = 0.
11 bw=20.00cm | yLN=1.51cm As=0.51 cm?
h =50.00 cm A's =0.00 cm?
yLN =0.75cm M = 755 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexao axial axial Final
(compressao) (tracdo)
As =1.50 cm?
— 3@8.0 - 1.51 cm?
Md = 2782 kgf.m F1=0.951 é = 44.10 o )
As =1.48 cm? situagao: GE % armad. = 0.15
1 A's = 0.00 cm?2 Meq =181 kgfm ' '
yLN =151 cm As=1.21 cme
A's =0.00 cm?
YLN =1.46 cm M = 1683 kgf.m
fiss =0.09 mm
As =1.50 cm?
- 2¢10.0 - 1.57 cm?
Md = 2782 kgf.m ra=095 1 é = 44.00 cm :
As = 1.48 cm? situagao: GE -
2 Meg = 180 kaf.m % armad. = 0.16
A's =0.00 cm? g gt
yLN =151 cm As =0.00 cm?
A's =0.00 cm?
yLN =0.10 cm M =0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacéo bielas 45
Verificagdo de esforcos limites
Véo . . . ~
trechos Cisalhamento Torgéo Cisalhamento + Torcao
1 Vd =1.65tf Td=1kgf.m _
11 | VRA2=51.081f TRA2 = 2334 kgf.m Vd/VRd2 + Td/TRd2 = 0.03
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima . Dados tor¢éo ~
trechos cisalham esquerda direita torcao
1 d=44.00 cm Vmin = 4.45 tf
Ve =8.47 tf Aswmin = 2.57 cm?
k=1.06 (2 ramos)
11 85.0c/ 16




Célculo davigaV 7

Pavimento COBERTURA - Lance 5

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificagéo Verificacao
Secdo Flexao Torgéo axial axial Final
trechos (compressao) (tracédo)
As =1.88 cm?
- 4¢8.0 - 2.01 cm?
Md = 3467 kgf.m Fd=249tf (1089 201 om)
1 retangular As = 1.88 cm? situagdo: GE % armad, o
A's = 0.00 cm? Meq =459 kgfm Yo armad. = 0.20
11 bw = 20.00 cm yLN =1.92 cm As =1.56 cm?
h =50.00 cm A's =0.00 cm?
yLN =2.18 cm M = 2200 kgf.m
fiss = 0.09 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =2.98 cm?
— 4¢10.0 - 3.14 cm?
Md = 5399 kgf.m Fd=2.491f ( - )
situa ‘GE d=43.25cm
As =2.98 cm? §do: 9 -
1 o Meg = 455 kaf.m % armad. = 0.31
A's =0.00 cm? €q g
yLN =3.04 cm As =2.66 cme
A's =0.00 cm?
yLN =3.31cm M = 3596 kgf.m
fiss=0.10 mm
Md = 0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo

Inclinacdo bielas

Verificacéo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =270 tf Td =1 kgf.m _
1-1 VRd2 =50.39 tf TRd2 = 2405 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a L. Armad. a x Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=43.40cm Vmin = 4.39 tf
Vc0 =8.36 tf Aswmin = 2.57 cm?
k=1.01 (2 ramos)
11 25.0c/ 16




Célculo davigaV 8

Pavimento COBERTURA - Lance 5

fck = 350.00 kgf/cm?
Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véo Verificacdo Verificacdo
Secéo Flexao Torgéo axial axial Final
trechos (compresséo) (tragéo)
As =2.03 cm?
— 3910.0 - 2.36 cm?
Md = 3792 kgf.m Fd=1891tf (30100 236 cm)
1 retangular As = 2.03 cm? situagdo: GE % armad,
A's = 0.00 cm2 Meq =360 kgfm 0% armad. = 0.24
11 bw=20.00cm | yLN=2.08cm As=1.79 cm?
h =50.00 cm A's =0.00 cm?
yLN =228 cm M = 2393 kgf.m
fiss = 0.10 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagdo
N6 Flexdo axial axial Final
(compressao) (tracdo)
As =3.04 cm?
— 4¢10.0 - 3.14 cm?
Md = 5509 kgf.m Fd=1891tf ( - )
situa ‘GE d=43.25cm
As = 3.04 cm? ao: o Z
1 o Meg = 345 kaf.m % armad. = 0.31
A's =0.00 cm?2 €q g
yLN=3.11cm As =2.80 cme
A's =0.00 cm?
yLN =3.31cm M = 3697 kgf.m
fiss=0.10 mm
Md = 0 kgf.m
2 As =0.00 cm?
A's =0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacdo bielas 45
Verificacéo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torcéo
trechos
1 Vd =2.79 tf Td =0 kgf.m _
1-1 VRd2 =51.08 tf TRd2 = 2334 kgf.m Vd/VRA2 + Td/TRd2 = 0.05
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a . Armad. a ~ Armad. de
. Armad. minima S Dados torcao ~
trechos cisalham esquerda direita torcao
1 d=44.00 cm Vmin = 4.45 tf
Vc0 =8.47 tf Aswmin = 2.57 cm?
k=1.01 (2 ramos)
11 95.0c/16




Célculo davigaV 9

Pavimento COBERTURA - Lance 5

fck = 35

0.00 kgf/cm?

Cobrimento =5.00 cm

Ecs = 294029 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vio Verificagéo Verificagéo
trechos Secdo Flexao Torcdo axial axial Final
(compresséo) (tracdo)
As = 1.55 cm?
_ Fd=1.99 tf (428.0 - 2.01 cm?)
1 retangular Xsd:_lzggirlfwng.m situagdo: GE d=43.40cm
Al = O 00 crm2 Meq =367 kgf.m % armad. =0.20
141 bw =20.00 cm YLN = 158 cm As =1.29 cm?
h =50.00 cm ' A's =0.00 cm?
yLN =1.79 cm M = 1795 kgf.m
fiss = 0.06 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificacdo
N6 Flex&o axial axial Final
(compresséo) (tracéo)
As = 2.57 cm?
_ Fd=1.99 tf (698.0 - 3.02 cm?)

Xlsdz_;gglcggf'm situagdo: GE d=4270cm
1 A's = 0.00 cm? Meq = 353 kgf.m % armad. = 0.30

yLN = 2.63 cm As =2.31 cm?

' A's =0.00 cm?
yLN =2.83 cm M = 3087 kgf.m
fiss = 0.08 mm

Md = 0 kgf.m
2 As =0.00 cm?

A's =0.00 cm?

yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo |
Inclinacgdo bielas 45
Verificacéo de esforcgos limites
Véo . N . .
trechos Cisalhamento Torcao Cisalhamento + Torcao
1 Vd =242 tf Td =1kgf.m _
11 | VRA2=5039 tf TRd2 = 2405 kgf.m VA/VRd2 + Td/TRd2 =0.05
X ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Véo \ \
trechos Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
cisalham esquerda ' direita torcdo
1 d=43.40cm Vmin = 4.39 tf
Vc0 =8.36 tf Aswmin = 2,57 cm?
11 k=1.02 (2 ramos)
95.0c/16

LigacOes por barras passantes do COBERTURA

VerificacOes dos esforcos limites nas barras

L

Tensao de aderéncia

igacéo

Momentos
(kgf.m)

Pino-adesivo
(kgflcm?)

Adesivo-concreto
(kgf/lcm?)




Diagramas: VIGA V1 - COBERTURA

CARREGAMENTO [kgf/m:cm]

27860 27560 278.60 278.60 278.60

450 230 ® 280 - 230
P5 PG P7 =¥ Pg

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf;cm]

1.05

0.66

0.55 54

0
* i 7 280 ) D 230
PS5 PG P7 PS Pg
0.53

-0.87 -079 -0.80

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

1293
-687
-656 535
450 f ° T
P5 P7 M8 P9

269 3



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

16 16
g g
\ 450 ® 280 ) 280 ® 280
P5 =7 P7 P8 P9
5 5
4 4
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
250 = 280 = 280 ® 280
P5 PG P7 P8 PO
ﬁ%‘:‘ﬁ:‘:‘i‘-‘;‘"';——— 3 — = i _:H: g
0.8 2100 0.99 -0.96 -0.85 -0.82
Envoltéria Vao 1 Véao 3 Vao 5 Vao 7
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicéo
Flecha elastica 065 | 2045 | -064 0 0.62 0 061 0
Flecha imediata -0.61 2045 -0.60 0 -0.59 0 -0.57 0
Flecha imediata (recalculada) -0.61 204.5 -0.60 0 -0.59 0 -0.57 0
Flecha diferida 032 | 2045 | -0.32 0 0.32 0 032 0
Flecha total 093 | 2455 | -0.92 0 -0.90 0 0.89 0
N Vio 1 Vo 4 Vo 7 VA0 10
Envoltéria _ _ _ _ _ _ _ _ _ _ _ _
N61 | VAo | N6F | N61 | VAo | N6F | N6I | Vao | N6F | N61 | VAo | N6 F
Inércia da secdo | » a3 | 9083 | 2083 | 2083 | 20.83 | 20.83 | 20.83 | 2083 | 20.83 | 2083 | 20.83 | 20.83
bruta (m4 E-4)
Inércia fissurada | 4 26 | 176 | 176 | 176 | 176 | 176 | 1.76 | 1.76 | 1.76 | 1.76 | 1.76 | 1.76
(m4 E-4)
_Momentode 115 | 4015 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012
fissuracdo (kgf.m)
Momentoem |16 | 318 | .359 | -359 | 40 | -187 | -187 | 75 | -208 | -208 | 102 | -193
servico (kgf.m)
Comprimento do | og oo | 301 79 | 69 64 | 99.32 | 106.96 | 73.72 | 64.15 | 146.04 | 69.81 | 49.52 | 170,52 | 59.96
sub-trecho (cm)
Inércia equivalente
(4 E4) 20.83 20.83 20.83 20.83
Multiplicador
flech total 2.06 2.06 2.06 2.06




Diagramas: VIGA V2 - COBERTURA

CARREGAMENTO [kgf/m:cm]

27560 278.60 278.60 278 60 278.60

1]

. 450 ® 280 ° 280 280
P14 P15 P16 P47 P18

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

0.96
0.66 50

0
‘ 1 280 i 7 780
P14 P1 P16 NF’H’ P18
053
082

-0.92 -0.90

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

1027
-692

730 -
431
fjj/f1233 J}ffot\\\Kh /;iﬁi\xh J/,//le
° 450 i 28 © T
P14 P15 P1

418 77



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

22 22
7 7
450 780 ® 280 ® 280
P14 P15 P16 P17 P18
9 9
DESLOCAMENTOS [cm;cm]
LEGENDA
—— — Flecha elastica
------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
250 " 280 " 280 ? 280
P14 P15 P16 P17 P18
073~ oy T T AW 4w =€
105 .07 .05 -1.01 -1.m 0.8
Envoltéria Véao 1 Véo 3 Vao 5 Véao 7
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicdo
Flecha elastica -0.68 225 -0.68 0 -0.66 0 -0.65 0
Flecha imediata -0.67 184 -0.66 0 -0.65 0 -0.63 0
Flecha imediata (recalculada) -0.67 184 -0.66 0 -0.65 0 -0.63 0
Flecha diferida -0.34 184 -0.31 0 -0.31 0 -0.33 0
Flecha total -1.00 184 -0.98 0 -0.95 0 -0.96 0
L. Vao 1l Vao 4 Vao 7 Véo 10
Envoltéria
N61 | VAo | N6F | N61 | VAo | N6F | N61 | VAo | N6F | N61 | VAo | N6 F
Inércia da secdo | o a5 | 083 | 2083 | 20.83 | 20.83 | 20.83 | 2083 | 20.83 | 20.83 | 20.83 | 20.83 | 20.83
bruta (m4 E-4)
Inércia fissurada | ) 26 | 176 | 177 | 177 | 176 | 177 | 177 | 176 | 177 | 177 | 176 | 176
(m4 E-4)
_Momentode | )15 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012 | 4012
fissuragdo (kgf.m)
Momentoem | ;47 | 393 | 531 | -531 | 39 | -300 | -300 | 85 | -218 | -218 | 149 | -43
servico (kgf.m)
Comprimento do | 7 eq | 331 78 | 90,56 | 71.87 | 104.69 | 103.44 | 73.67 | 15585 | 50.48 | 58.93 | 206.65 | 14.43
sub-trecho (cm)
Inércia
equivalente (m4 20.83 20.83 20.83 20.83
E-4)
Multiplicador
flecha total 2.05 2.01 2.01 2.05




Diagramas: VIGA V3 - COBERTURA

CARREGAMENTO [kgf/m;cm]

278.60 278.60

’ 400 )
P14 P5

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf:cm]

158

’ 490 N
P14 FPa

-0.48

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-2401

° 490 I
P14 [ P35

1049 938



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]
2

2

490
P14 F&

DESLOCAMENTQOS [cm;cm]

LEGENDA

— —Flecha elastica
------ Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)

i 490 ]
P14 P4
972 T Tare T T R
-1.05 -0.83
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.68 285.8
Flecha imediata -0.66 0
Flecha imediata (recalculada) -0.66 0
Flecha diferida -0.33 0
Flecha total -0.99 0
Envoltéria _ Véol
NG | Véo N6 F
Inércia da secédo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.76 1.76 1.76
Momento de fissuracdo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) -984 531 0
Comprimento do sub-trecho (cm) 134.78 355.22 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.06




Diagramas: VIGA V4 - COBERTURA

CARREGAMENTO [kgf/m:cm]

Z78.60 278.60

’ 400
P18 PO

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf.cm]

1.65

y 490 ]
P18 Pg

-0.42

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-2519

490
P18 Fa

1204 1176



MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:;cm]

490
P18 Po
-1 -1
DESLOCAMENTOS [cm;cm]
LEGENDA
—— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
450
P18 Pa
=&ﬂ$-----;':':';':':':;':':':'ﬁjﬁ'g____,____—:E g
T .82
- Véo 1
Envoltoria Valor Posicdo
Flecha elastica -0.63 306.3
Flecha imediata -0.60 0
Flecha imediata (recalculada) -0.60 0
Flecha diferida -0.33 0
Flecha total -0.93 0
Envoltéria - Vaol = y
No | Véo No F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 1.71 1.76 1.76
Momento de fissuracéo (kgf.m) 4012 4012 4012
Momento em servico (kgf.m) -1136 585 0
Comprimento do sub-trecho (cm) 146.67 343.33 0.00
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.06




Diagramas: VIGA V 7 - COBERTURA

CARREGAMENTO [kgf/m:cm]

278.60 278.60

’ 490 ;
P15 PG

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

270

. 490 i
P15 P&

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-5399

3467




1

MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]
1

490
P15 PB
DESLOCAMENTOS [cm;cm]
LEGENDA
— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
450
P15 PG
?E.'r_a__ -— mEft===rzoc-ooo-ooo- :-_ﬁé el gl =3
e .98
- Véo 1
Envoltoria Valor Posicdo
Flecha elstica -0.68 3675
Flecha imediata -0.66 0
Flecha imediata (recalculada) -0.66 0
Flecha diferida -0.33 0
Flecha total -0.99 0
Envoltéria _ Vaol _ _
No | Véo No F
Inércia da secéo bruta (m4 E-4) 20.83 20.83 -
Inércia fissurada (m4 E-4) 3.12 2.13 -
Momento de fissuracéo (kgf.m) 4012 4012 -
Momento em servico (kgf.m) -2762 2157 -
Comprimento do sub-trecho (cm) 195.37 294.63 -
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.06




Diagramas: VIGA V 8 - COBERTURA

CARREGAMENTO [kgf/m;cm]

27860 27860

’ 400
P16 P7

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

279

1.00

. 490 .
P16 Py

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]

-5509

P16 \m\’ P7

379z




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

] ]
490
P16 P7
DESLOCAMENTOS [cm;cm]
LEGENDA
—— —Flecha elastica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
450
P16 PT
:E.-'FZ_— ——-':::"_.E_'?:S';':_-_———:E:EE
-1.04 .97
. Véo 1
Envoltoria Valor Posicao
Flecha eléstica -0.67 347
Flecha imediata -0.65 0
Flecha imediata (recalculada) -0.65 0
Flecha diferida -0.33 0
Flecha total -0.98 0
Envoltdria _ Vol _ _
NGO | Vo N6 F
Inércia da secdo bruta (m4 E-4) 20.83 20.83 -
Inércia fissurada (m4 E-4) 3.12 2.52 -
Momento de fissuracéo (kgf.m) 4012 4012 -
Momento em servigo (kgf.m) -4045 2631 -
Comprimento do sub-trecho (cm) 235.71 254.29 -
Inércia equivalente (m4 E-4) 20.63

Multiplicador flecha total

2.06




Diagramas: VIGA V 9 - COBERTURA

CARREGAMENTO [kgf/m;cm]

Z78.60 2Z78.60

- 490 )
P17 P8

ESFORCOS CORTANTES DE CALCULO (Vdx) [tf,cm]

242

0.63

. 490
P17 P&

MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m;cm]

-46

P17 M P8

2868




MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

490
P17 P&
-1 -1
DESLOCAMENTOS [cm;cm]
LEGENDA
— —Flecha eljstica
------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
450
P17 P3
ﬁ-ﬂ—F— -———"—"::"_'_"'_.E_'T"I:'__F_———:ﬁ:
T 094
‘o Véo 1l
Envoltoria Valor Posicdo
Flecha elastica -0.65 347
Flecha imediata -0.63 0
Flecha imediata (recalculada) -0.63 0
Flecha diferida -0.33 0
Flecha total -0.96 0
Envoltéria _ Vaol _ _
No | Véo No F
Inércia da secédo bruta (m4 E-4) 20.83 20.83 -
Inércia fissurada (m4 E-4) 2.93 2.13 -
Momento de fissuracéo (kgf.m) 4012 4012 -
Momento em servico (kgf.m) -2435 1764 -
Comprimento do sub-trecho (cm) 191.41 298.59 -
Inércia equivalente (m4 E-4) 20.83
Multiplicador flecha total 2.06




Verificacédo de Incéndio
Vigas
TRRF = 60 min

Legenda

bw, h, bf, hf - dimensGes da viga

Ac - area da secdo transversal da alma da viga

cl - distancia do centro das armaduras inferiores a face inferior

clL - distancia do centro das armaduras longitudinais inferiores a lateral

Lajes
TRRF =60 min

Legenda

h - espessura da laje

cl - distancia do centro das armaduras inferiores a face inferior da capa ou fundo (macica)
ec - espessura da capa

cln - distancia do centro das armaduras da nervura a face inferior

en - largura da nervura critica

Pilares
TRRF =60 min

Legenda

u,fi - relacdo entre esforgo solicitante em situacdo de incéndio e forga normal resistente de
calculo a temperatura ambiente

b' - largura efetiva

e - excentricidade de primeira ordem em situacao de incéndio

cl - disténcia entre o eixo da armadura longitudinal e a face do concreto exposta ao fogo
Lef,fi - comprimento equivalente em situacdo de incéndio

As - area de aco

Ac - area de concreto

TRF - tempo de resisténcia ao fogo

Reservatorios
TRRF =60 min
Legenda

h - espessura do elemento
cl - distdncia do centro das armaduras a face mais proxima



Pavimento FUNDO RESERVATORIO

Vigas
Secéo
Viga | Trecho Vinculagdo bw h bf h AC2 cl Aviso
(Incéndio) (cm) (cm) (cm) | (cm) (cm?) (mm)
Retangular 30.0 50.0 1500.0 60.0
Vi t-1 Continua (min=9.0) | (Min=0.0) | ) (min =0.0) | (min=0.0) Ok
Retangular 30.0 50.0 1500.0 60.0
V2o | 1-1 ] continua min=90) | min=00) |~ |~ | min=00) | min=00) | ¥
Retangular 30.0 50.0 1500.0 60.0
V3 1-1 Continua (min=9.0) | (min=0.0) | ) (min=0.0) | (min=0.0) Ok
Pavimento TERREO
Vigas
Secdo
Viga | Trecho Vinculagédo (E:,nv) (crr1n) (3;) (chr::) ( cAn::Z) (rgrln) Aviso
(Incéndio)
1-1 Retangular 20.0 50.0 ) i 1000.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min =69.0) | (min =0.0)
Retangular 20.0 50.0 1000.0 87.0
Vi 2-3 Continua (Min=9.0)| (Min=9.0)| i (min =69.0) | (min =0.0) Ok
4-5 Retangular 20.0 50.0 ) ) 1000.0 72.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min=0.0)
Retangular 20.0 50.0 1000.0 75.0
V2o 11-1 ] Ccontinua min=9.0)| min=9.0)| ~ |~ | (min=690) | (min=0.0) | K
Retangular 20.0 50.0 1000.0 67.5
V3 1-1 Continua (Min=9.0)| (Min=9.0)| i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 60.0
V4 | 1-1 | Biapoiada min=90)| min=9.0)| ~ |~ | min=69.0) | (min=121) | °K
Retangular 30.0 70.0 2100.0 69.4
Vo 11-1 ] Continua min=9.0)| min=00)| = |~ | (min=00) | min=00) | X
V6 1-1 Retangular 20.0 50.0 ) i 1000.0 60.0 Ok
Biapoiada (min=9.0) | (min =9.0) (min =69.0) | (min=12.1)
Retangular 30.0 70.0 2100.0 74.2
Vi 1-1 Continua (min=9.0) | (min=0.0) | ~ i (min=0.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 96.0
V8 1 1-1 | Ccontinua min=9.0)| min=9.0)| ~ |~ | (min=690) | (min=00) | K
Retangular 30.0 70.0 2100.0 70.0
Vo 1-1 Continua (min=9.0)| (min=0.0)| i (min=0.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 60.0
V10 | 1-1 | giapoiada min=90)| min=9.0)| -~ |~ | min=69.0) | (min=121) | °K
Retangular 20.0 50.0 1000.0 75.0
VIL 1 1-1 0 continua min=90)| min=90)|~ |~ | (min=69.0) | min=0.0) | X
1-1 Retangular 20.0 50.0 ) i 1000.0 60.0 Ok
V12 Continua (min=9.0) | (min =9.0) (min =69.0) | (min =0.0)
2.9 Retangular 20.0 50.0 ) ) 1000.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min=0.0)
Lajes
. Tipo h cl ec cln en .
Laje Vinculago (Incéndio) (cm) (mm) cm | mm) | @m) | AV°
Macica 50.0 58.0
L1 Apoiada (min = 6.5) (min = 10.0) i . ) Ok
Macica 50.0 58.0
L2 Apoiada (min = 6.5) (min = 15.0) j j ) Ok
Macica 50.0 58.0
L3 | Apoiada (min = 6.5) (min = 15.0) - - - Ok
Macica 50.0 58.0
L4 Apoiada (min = 6.5) (min = 15.0) i . ) Ok




Pilares

. . b* e cl Lef fi As/Ac TRF .
Pilar | ufi (cm) (mm) (mm) (cm) (%) (min) Aviso
p1 0.10 30.0 47.4 80.0 80.0 1.40 363.2 Ok

) (min=19.0) | (max=45.0) | (max=80.0) | (max=600.0) | (max =4,00%) | (min=60.0)
P2 018 30.0 80.2 80.0 80.0 1.40 3435 Ok
) (min=19.0) | (max=45.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
p3 0.15 30.0 29.7 80.0 80.0 1.40 351.4 Ok
' (min=19.0) | (max=45.0) | (max=80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P4 036 30.0 308.4 78.0 80.0 1.79 3258 Ok
' (min=19.0) | (max=45.0) | (max=80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P5 0.70 50.0 185.5 81.3 830.0 2.51 134.4 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P6 010 50.0 36.4 80.0 830.0 251 231.9 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
p7 011 50.0 405.5 81.3 830.0 251 241.8 Ok
' (min=19.0) | (max=75.0) | (max=80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P8 010 50.0 13.2 80.0 830.0 251 237.9 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P9 070 50.0 489.8 81.3 830.0 2.51 134.4 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P10 0.25 30.0 110.9 78.0 80.0 0.89 317.7 Ok
' (min=19.0) | (max=45.0) | (max=80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P11 046 32.3 69.7 83.0 830.0 2.99 155.9 Ok
) (min=19.0) | (max=525) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P12 047 32.3 68.1 775 830.0 1.64 1375 Ok
) (min=19.0) | (max=525) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P13 046 32.3 63.4 76.3 830.0 1.40 135.9 Ok
' (min=19.0) | (max=52.5) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=60.0)
P14 0.70 50.0 96.4 81.3 830.0 251 134.4 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max =4,00%) | (min=60.0)
pis | 000 |20 0.0 0.0 0.0 0.00 0.0 Erro
) (min=19.0) | (max=75.0) | (min=25.0) | (max=600.0) | (max=4,00%) | (min=260.0)
0.0 0.0 0.0 0.0 0.00 0.0
P16 1000 | (11in=190) | (max=75.0) | (min=25.0) | (max=600.0) | (max =4,00%) | (min=600) | E"™
P17 022 50.0 670.8 85.0 830.0 251 232.2 Ok
' (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max =4,00%) | (min=60.0)
P18 0.70 50.0 220.3 81.3 830.0 2.51 134.4 Ok
) (min=19.0) | (max=75.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
P19 032 30.0 165.4 76.3 80.0 1.64 321.5 Ok
) (min=19.0) | (max=45.0) | (max=80.0) | (max=600.0) | (max=4,00%) | (min=260.0)
Reservatorios
Nome Elemento Vinculag&o (Incéndio) h cl Aviso
(cm) (mm)
. 50.0 54.00
PAR1-A Continua (min = 5.0) (min = 0.00) Ok
. 50.0 54.00
PAR1-B Continua (min = 5.0) (min = 0.00) Ok
. 50.0 54.00
PAR1-C Continua (min = 5.0) (min = 0.00) Ok
. 50.0 58.00
PAR1-D Continua (min = 5.0) (min = 0.00) Ok
. 50.0 56.25
PAR2 Continua (min = 5.0) (min = 0.00) Ok
. 50.0 56.25
PAR3-A Continua (min = 5.0) (min = 0.00) Ok
. 50.0 58.00
RES1 PAR3-B Continua (min = 5.0) (min = 0.00) Ok
. 50.0 58.00
PAR3-C Continua (min = 5.0) (min = 0.00) Ok
. 50.0 55.00
PAR3-D Continua (min = 5.0) (min = 0.00) Ok
. 50.0 56.25
PAR4 Continua (min = 5.0) (min = 0.00) Ok
. 30.0 54.00
PAR5 Continua (min = 5.0) (min = 0.00) Ok
. 30.0 55.00
PAR6 Continua (min = 5.0) (min = 0.00) Ok
. 30.0 54.00
PAR7 Continua (min = 5.0) (min = 0.00) Ok




Pavimento 1°PAV

Vigas
Secao
Viga | Trecho Vinculagdo (E:Inv) (c?n) (cbr::) (chr;) ((?T?Z) (r‘rﬁrln) Aviso
(Incéndio)
1-1 Retangular 20.0 50.0 ) ) 1000.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
Retangular 20.0 50.0 1000.0 59.0
Vi 2-3 Continua (Min=9.0) | (min=9.0) | i (min =69.0) | (min=0.0) Ok
4-5 Retangular 20._0 50._0 ) ) 10(_)0.0 70._2 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
1-1 Retangular 20.0 50.0 ) ) 1000.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
2.9 Retangular 20._0 50._0 i i 10(_)0.0 60._0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
Retangular 20.0 50.0 1000.0 60.0
V2 13-3 | Continua min=90) | min=9.0)| = |~ | (min=69.0) | (min=00) | °
4-4 Retangular 20..0 50..0 ) ) 1090.0 60._0 Ok
Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
5.5 Retangular 20._0 50._0 i i 10(_)0.0 66._0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
1-1 Retangular 20._0 50._0 ) ) 1090.0 60._0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
2.9 Retarjgular 20..0 50..0 ) ) lOQ0.0 60._0 Ok
V3 Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
3.3 Retangular 20._0 50._0 i i 10(_)0.0 60._0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
4-4 Retangular 20._0 50._0 ) ) 1090.0 60._0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
Retangular 20.0 50.0 1000.0 60.0
Vva 1-1 Continua (Min=9.0) | (min=9.0) |~ i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 72.0
Vo t-1 Continua (Min=9.0) | (min=9.0) | i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 96.0
V6 | 1-1 | continua min=9.0) | min=90) |~ |~ | min=69.0) | (min=0.0) | °%
Retangular 20.0 50.0 1000.0 87.0
Vi 1-1 Continua (Min=9.0) | (min=9.0) | i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 60.0
Ve t-1 Continua (Min=9.0) | (min=9.0) | i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 75.0
Vo 111 | Continua Mmin=90) | min=90) |~ |~ | (min=69.0) | (min=0.0) | %X
Retangular 20.0 50.0 1000.0 66.0
vio | 1-1 Continua (Min=9.0) | (min=9.0) | ~ i (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 66.0
VIL 1 1-1 ] continua min=90) | min=9.0)| = |~ | (min=69.0) | (min=00) | °
1-1 Retangular 20.0 50.0 ) ) 1000.0 60.0 Ok
V12 Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
2.9 Retangular 20.0 50.0 i i 1000.0 60.0 Ok
Continua (min=9.0) | (min=9.0) (min =69.0) | (min=0.0)
Pilares
Pilar | u.fi b e cl Leffi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
p1 0.48 30.0 166.2 80.0 350.0 1.40 212.1 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P2 042 30.0 1242 80.0 350.0 1.40 2244 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
p3 0.46 30.0 114.6 80.0 350.0 1.40 216.6 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P4 0.70 30.0 584.6 75.0 350.0 0.70 179.4 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
p5 0.20 32.3 103.0 76.3 350.0 1.87 290.6 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P6 0.29 32.3 236.1 76.3 350.0 1.40 270.5 Ok
' (min=19.0) | (max =52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)




Pilar | u.fi b* e cl Lef fi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
p7 0.25 32.3 2409 76.3 350.0 1.40 279.2 Ok
' (min =19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P8 031 32.3 48.0 76.3 350.0 1.40 266.5 Ok
) (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P9 017 32.3 2158 76.3 350.0 1.40 296.8 Ok
(min =19.0) | (max =52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P10 | 061 30.0 351.0 78.0 350.0 0.89 180.1 Ok
(min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P14 | 031 32.3 199.6 76.3 350.0 1.64 266.5 Ok
(min=19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P15 | 028 32.3 161.2 76.3 660.0 1.40 199.6 Ok
(min =19.0) | (max =52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P16 | 0.29 32.3 201.0 76.3 660.0 1.40 198.5 Ok
(min =19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P17 | 024 32.3 139.5 76.3 660.0 1.40 208.5 Ok
) (min=19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P18 | 023 32.3 183.6 76.3 350.0 1.40 2836 Ok
' (min =19.0) | (max =52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P19 | 065 30.0 4743 75.0 350.0 1.05 188.1 Ok
' (min=19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
Pavimento MONOVIA
Vigas
. _Secao bw bf | ht Ac c1 .
Viga | Trecho \(/Ilrr]lgglrl]?ﬁg)o (cm) (cm) cm) | (cm) (cm?) (mm) Aviso
1-2 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
3-4 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
V1 Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
5.6 Retangular 70.0 50.0 ) 3500.0 60.0 ok
Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
7.8 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
1-2 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
3.4 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
T Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
5.6 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =0.0) (min =0.0)
7.8 Retangular 70.0 50.0 ) 3500.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min =0.0) (min =0.0)
Retangular 30.0 50.0 1500.0 66.0
vs o |1-1 Continua (Min=9.0) | (min=9.0) | ~ (min =39.0) | (min=0.0) Ok
Retangular 30.0 50.0 1500.0 63.0
Va4 | 1-1 | continua (min=9.0) | (Min=9.0) | - (min =39.0) | (min =0.0) | %%
Pilares
Pilar | u.fi b e cl Leffi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
p5 0.29 32.3 252.6 76.3 125.0 1.87 327.4 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
PG 032 32.3 74.7 76.3 310.0 1.40 2734 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
p7 034 32.3 409.5 76.3 310.0 1.40 270.2 Ok
' (min =19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P8 0.37 32.3 3722 76.3 310.0 1.40 262.7 Ok
' (min =19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P9 016 32.3 2233 76.3 125.0 1.40 360.2 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P14 | 031 32.3 142.7 76.3 125.0 1.64 322.9 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P15 | 027 32.3 58.7 76.3 660.0 1.40 201.7 Ok
) (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)




Pilar | u.fi b* e cl Lef fi As/Ac TRF Aviso
’ (cm) (mm) (mm) (cm) (%) (min)
P16 | 027 323 238.9 76.3 660.0 1.40 202.6 Ok
' (min =19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P17 | 029 323 214.1 76.3 660.0 1.40 197.4 Ok
' min = 19. max = 52. max = 80. max = 600. max = 4,00% min = 60.
in=19.0 52.5 80.0 600.0 4,00% in =60.0
P18 | 032 323 138.7 76.3 125.0 1.40 321.2 Ok
) min = 19. max = 45. max = 80. max = 600. max = 4,00% min = 60.
in=19.0 45.0 80.0 600.0 4,00% in =60.0
Pavimento COBERTURA
Vigas
Secao
Viga | Trecho Vinculagéo bw bf h ACZ cl Aviso
(Incéndio) (cm) (cm) (cm) | (cm) (cm?) (mm)
1-1 Retangular 20.0 50.0 ) 1000.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min=69.0) | (min=0.0)
2.9 Retangular 20.0 50.0 i 1000.0 60.0 Ok
Vi Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
3.3 Retangular 20.0 50.0 i 1000.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
4-4 Retangular 20.0 50.0 ) 1000.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
1-1 Retangular 20.0 50.0 i 1000.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
2.9 Retangular 20.0 50.0 ) 1000.0 60.0 Ok
V2 Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
3.3 Retangular 20.0 50.0 ) 1000.0 60.0 Ok
Continua (min=9.0) | (min =9.0) (min =69.0) | (min=0.0)
4-4 Retangular 20.0 50.0 ) 1000.0 60.0 Ok
Continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0)
) Retangular 20.0 50.0 ) 1000.0 60.0
V3 | 1-1 | continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0) | ©K
Retangular 20.0 50.0 1000.0 60.0
Vva 1-1 Continua (Min=9.0) | (min=9.0) | (min =69.0) | (min=0.0) Ok
Retangular 20.0 50.0 1000.0 66.0
virot-l Continua (Min=9.0) | (min=9.0) | (min =69.0) | (min=0.0) Ok
) Retangular 20.0 50.0 ) 1000.0 60.0
V8 | 1-1 | continua (min =9.0) | (min =9.0) (min =69.0) | (min =0.0) | ©K
Retangular 20.0 50.0 1000.0 66.0
Vo |1-1 Continua (Min=9.0) | (min=9.0) | ~ (min =69.0) | (min=0.0) Ok
Pilares
pilar | ufi b' e cl Lef fi As/Ac TRF AViso
’ (cm) (mm) (mm) (cm) (%) (min)
p5 021 323 800.6 76.3 185.0 1.87 330.0 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max = 600.0) | (max =4,00%) | (min =60.0)
P6 0.70 323 249.2 76.3 310.0 1.40 197.4 Ok
' (min=19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
p7 0.49 323 3758.4 76.3 310.0 1.40 2389 Ok
' (min=19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P8 0.70 323 147.1 76.3 310.0 1.40 197.4 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min =60.0)
P9 0.18 323 439.9 76.3 185.0 1.40 338.8 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P14 | 0.18 323 3245 76.3 185.0 1.64 337.7 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min =60.0)
P15 | 0.43 323 2075 76.3 660.0 1.40 173.3 Ok
' (min=19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P16 | 0.44 323 1064.2 76.3 660.0 1.40 171.0 Ok
' (min=19.0) | (max=52.5) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)
P17 | 0.39 323 58.2 76.3 660.0 1.40 179.6 Ok
' (min =19.0) | (max =45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min =60.0)
P18 | 0.22 323 81.3 76.3 185.0 1.40 3284 Ok
' (min =19.0) | (max=45.0) | (max =80.0) | (max =600.0) | (max =4,00%) | (min=60.0)




	1: Tomo II - Vol 1



