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Critérios de projeto

Dados da obra

Titulo do projeto: Mirante do Morro de Zimbros no Municipio de Porto Belo
Proprietario: Municipio de Porto Belo

Autor do projeto: Svaizer & Gutierrez Engenharia Ltda

A obra refere-se a uma estrutura projetada em concreto armado. O projeto é

composto por pavimentos conforme descrito na tabela a seguir:

Pavimentos da estrutura:

Pavimento Altura (cm) Nivel (cm)
Pavimento 315 10015
Superior 250 9700
Térreo 310 9450
Inferior 80 9140
Embasamento 150 9060

Objetivo do memorial

O objetivo desta memaria de calculo é apresentar as especificacbes de materiais,
critérios de calculo, 0 modelo estrutural e os principais resultados de analise e

dimensionamento dos elementos da estrutura em concreto armado.

Normas relacionadas ao projeto

Os principais critérios adotados neste projeto, referente aos materiais utilizados

e dimensionamento das pegas de concreto seguem prescricdes normativas.

Normas:

- ABNT NBR 6118:2023 - Projeto de estruturas de concreto - Procedimento

- ABNT NBR 6120:2019 - Cargas para o calculo de estruturas de edificagbes

- ABNT NBR 6123:2023 - Forgas devidas ao vento em edificacdes

- ABNT NBR 7480:2024 - Aco destinado as armaduras para estruturas de concreto
armado - Requisitos

- ABNT NBR 8681:2025 - Agbes e seguranga nas estruturas
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Critérios para durabilidade

Visando garantir a durabilidade da estrutura com adequada seguranga, estabilidade

e aptiddao em servico durante o periodo correspondente a vida util da estrutura,

foram adotados critérios em relag&o a classe de agressividade ambiental e valores

de cobrimentos das armaduras, conforme apresentado nas tabelas a seguir:

Classe de agressividade ambiental adotada:

. Classe de agressividade - Risco de deterioragdo da
Pavimento : Agressividade
ambiental estrutura
Embasamento 1] forte grande
Inferior 1] forte grande
Térreo Il forte grande
Superior Il moderada pequeno
Pavimento 1] forte grande

Cobrimentos das armaduras:

Cobrimento (cm)
Pavimento Elemento Pecas externas | Pegas internas Pecas em contato
com o solo
Pilares 3.50 2.50 4.00
Embasamento Blocos - - 4.00
Tubuldes - - 4.50
Vigas 3.50 2.50 3.50
Pilares 3.50 2.50 4.00
Inferior Blocos - - 4.00
Sapatas - - 4.00
Tubuldes - - 4.50
Vigas 3.50 2.50 3.50
Pilares 3.50 2.50 4.00
Térreo Lajes 3.00 - 3.50
Blocos - - 4.00
Tubuldes - - 4.50
Vigas 2.50 2.00 2.50
Superior Pilares 3.50 2.50 4.00
Lajes 2.00 - 2.50
Radier - - 3.50
Pavimento Pilares 3.50 2.50 4.00

Propriedades do concreto

O concreto considerado neste projeto e que sera empregado na construgao deve

atender as caracteristicas da tabela a seguir:
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Caracteristicas do concreto:

. Coeficiente de
Pavimento Elemento fek Ecs fot Abatimento dilatagao térmica
(kgf/cm?) (kgf/cm?) (kgf/cm?) (cm) (°C)

Embasamento Todos 400 318758 35 9.00 0.00001
Inferior Todos 400 318758 35 9.00 0.00001
Térreo Todos 400 318758 35 9.00 0.00001
Superior Todos 400 318758 35 9.00 0.00001
Pavimento Todos 400 318758 35 9.00 0.00001

Propriedades do aco

O acgo considerado neste projeto para dimensionamento das peg¢as em concreto

armado e que sera empregado na construgao deve atender as caracteristicas da

tabela a seguir:

Caracteristicas do aco:

Médulo de

. Massa especifica . fyk
Categoria o elasticidade 2
(kgf/m?3) (kgflcm?) (kgflcm?)

CA50 7850 2100000 5000

CA60 7850 2100000 6000

Acoes de carregamento

Para obtencao dos valores de calculo das ag¢des, foram definidos coeficientes de

ponderagao, conforme apresentado na tabela a seguir:

Coeficientes de ponderacao das acoes:

Coeficientes de ponderagao clt:)ar:\%';isa:éeo
Agao Normais Normais Excepcionais | Excepcionais Fundacées | Psi0 | Psi1 Psi2
(desfavoravel) | (favoravel) | (desfavoravel) (favoravel) ¢
Peso
préprio (G1) 1.40 1.00 1.20 1.00 1.00 - - -
Adicional
(G2) 1.40 1.00 1.30 1.00 1.00 - - -
Solo (S) 1.40 1.00 1.20 1.00 1.00 - - -
fRe)”aQ” 1.20 0.00 0.00 0.00 1.00 - -
?‘(‘)’;"e”ta' 1.40 - 1.00 - 1.00 0.70 | 0.60 | 0.40
Agua (A) 1.20 - 1.00 - 1.00 1.00 | 1.00 | 1.00
Subpresséo
(AS) 1.20 - 1.00 - 1.00 1.00 | 1.00 | 1.00
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Coeficientes de ponderagao Fatc;,r_es d~e
Acdio combinagéao
Normais Normais Excepcionais | Excepcionais Fundacées | Psi0 | Psi1 Psi2
(desfavoravel) | (favoravel) | (desfavoravel) (favoravel) ¢
Ie(r}‘ﬁ’frat“ra 1.20 - 0.00 - 1.00 0.60 | 0.50 | 0.30
Temperatura
2 (T2) 1.20 - 0.00 - 1.00 0.60 | 0.50 | 0.30
2(?{‘;0 X* 1140 - 0.00 - 1.00 0.60 | 0.30 | 0.00
Vento X-
(V2) 1.40 - 0.00 - 1.00 0.60 | 0.30 | 0.00
Vento Y+
(V3) 1.40 - 0.00 - 1.00 0.60 | 0.30 | 0.00
Vento Y-
(V4) 1.40 - 0.00 - 1.00 0.60 | 0.30 | 0.00
Desaprumo
X+ (D1) 1.40 1.00 1.20 1.00 1.00 - - -
Desaprumo
X- (D2) 1.40 1.00 1.20 1.00 1.00 - - -
Desaprumo
Y+ (D3) 1.40 1.00 1.20 1.00 1.00 - - -
Desaprumo
Y- (D4) 1.40 1.00 1.20 1.00 1.00 - - -

Combinagoes de agdoes

A partir das agdes de carregamento definidas, obteve-se as seguintes combinagdes
para analise e dimensionamento da estrutura nos estados limites (ELU) ultimos e de

servigo (ELS).

Combinagodes:

Tipo Combinagdes Tipo Combinacgdes
1.4G1+1.4G2+0.84V1+1.26D1 1.4G1+1.4G2+1.4Q+0.84V3+0.76D3
1.4G1+1.4G2+0.84V2+1.26D2 1.4G1+1.4G2+1.4Q+0.84V4+0.76D4
1.4G1+1.4G2+0.84V3+1.26D3 1.4G1+1.4G2+1.4Q+1.4D1
1.4G1+1.4G2+0.84V4+1.26D4 1.4G1+1.4G2+1.4Q+1.4D2

1.4G1+1.4G2+0.98Q+0.84V1+1.26D1 1.4G1+1.4G2+1.4Q+1.4D3
1.4G1+1.4G2+0.98Q+0.84V2+1.26D2 1.4G1+1.4G2+1.4Q+1.4D4
1.4G1+1.4G2+0.98Q+0.84V3+1.26D3 1.4G1+1.4G2+1.4Q+D1
1.4G1+1.4G2+0.98Q+0.84V4+1.26D4 1.4G1+1.4G2+1.4Q+D2

ELU- 1.4G1+1.4G2+0.98Q+1.4V1+0.76D1 1.4G1+1.4G2+1.4Q+D3

Concreto 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2 1.4G1+1.4G2+1.4Q+D4
1.4G1+1.4G2+0.98Q+1.4V3+0.76D3 1.4G1+1.4G2+1.4V1+0.76D1
1.4G1+1.4G2+0.98Q+1.4V4+0.76D4 1.4G1+1.4G2+1.4V2+0.76D2

1.4G1+1.4G2+1.4D1 1.4G1+1.4G2+1.4V3+0.76D3
1.4G1+1.4G2+1.4D2 1.4G1+1.4G2+1.4V4+0.76D4
1.4G1+1.4G2+1.4D3 1.4G1+1.4G2+D1
1.4G1+1.4G2+1.4D4 1.4G1+1.4G2+D2
1.4G1+1.4G2+1.4Q+0.84V1+0.76D1 1.4G1+1.4G2+D3
1.4G1+1.4G2+1.4Q+0.84V2+0.76D2 1.4G1+1.4G2+D4
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Tipo

Combinagdes

Tipo

Combinagdes

G1+G2+0.84V1+1.26D1
G1+G2+0.84V2+1.26D2
G1+G2+0.84V3+1.26D3
G1+G2+0.84V4+1.26D4
G1+G2+0.98Q+0.84V1+1.26D1
G1+G2+0.98Q+0.84V2+1.26D2
G1+G2+0.98Q+0.84V3+1.26D3
G1+G2+0.98Q+0.84V4+1.26D4
G1+G2+0.98Q+1.4V1+0.76D1
G1+G2+0.98Q+1.4V2+0.76D2
G1+G2+0.98Q+1.4V3+0.76D3
G1+G2+0.98Q+1.4V4+0.76D4
G1+G2+1.4D1
G1+G2+1.4D2
G1+G2+1.4D3
G1+G2+1.4D4
G1+G2+1.4Q+0.84V1+0.76D1
G1+G2+1.4Q+0.84V2+0.76D2
G1+G2+1.4Q+0.84V3+0.76D3
G1+G2+1.4Q+0.84V4+0.76D4
G1+G2+1.4Q+1.4D1
G1+G2+1.4Q+1.4D2
G1+G2+1.4Q+1.4D3
G1+G2+1.4Q+1.4D4
G1+G2+1.4V1+0.76D1
G1+G2+1.4V2+0.76D2
G1+G2+1.4V3+0.76D3
G1+G2+1.4V4+0.76D4

ELU-Aco

1.4G1+1.4G2+0.84V1+1.26D1
1.4G1+1.4G2+0.84V2+1.26D2
1.4G1+1.4G2+0.84V3+1.26D3
1.4G1+1.4G2+0.84V4+1.26D4
1.4G1+1.4G2+1.05Q+0.84V1+1.26D1
1.4G1+1.4G2+1.05Q+0.84V2+1.26D2
1.4G1+1.4G2+1.05Q+0.84V3+1.26D3
1.4G1+1.4G2+1.05Q+0.84V4+1.26D4
1.4G1+1.4G2+1.05Q+1.4V1+0.76D1
1.4G1+1.4G2+1.05Q+1.4V2+0.76D2
1.4G1+1.4G2+1.05Q+1.4V3+0.76D3
1.4G1+1.4G2+1.05Q+1.4V4+0.76D4
1.4G1+1.4G2+1.4D1
1.4G1+1.4G2+1.4D2
1.4G1+1.4G2+1.4D3
1.4G1+1.4G2+1.4D4
1.4G1+1.4G2+1.4V1+0.76D1
1.4G1+1.4G2+1.4V2+0.76D2
1.4G1+1.4G2+1.4V3+0.76D3
1.4G1+1.4G2+1.4V4+0.76D4
1.4G1+1.4G2+1.5Q+0.84V1+0.76D1
1.4G1+1.4G2+1.5Q+0.84V2+0.76D2
1.4G1+1.4G2+1.5Q+0.84V3+0.76D3
1.4G1+1.4G2+1.5Q+0.84V4+0.76D4
1.4G1+1.4G2+1.5Q+1.4D1
1.4G1+1.4G2+1.5Q+1.4D2
1.4G1+1.4G2+1.5Q+1.4D3
1.4G1+1.4G2+1.5Q+1.4D4
1.4G1+1.4G2+1.5Q+D1
1.4G1+1.4G2+1.5Q+D2
1.4G1+1.4G2+1.5Q+D3

1.4G1+1.4G2+1.5Q+D4

1.4G1+1.4G2+D1
1.4G1+1.4G2+D2
1.4G1+1.4G2+D3
1.4G1+1.4G2+D4
G1+G2+0.84V1+1.26D1
G1+G2+0.84V2+1.26D2
G1+G2+0.84V3+1.26D3
G1+G2+0.84V4+1.26D4
G1+G2+1.05Q+0.84V1+1.26D1
G1+G2+1.05Q+0.84V2+1.26D2
G1+G2+1.05Q+0.84V3+1.26D3
G1+G2+1.05Q+0.84V4+1.26D4
G1+G2+1.05Q+1.4V1+0.76D1
G1+G2+1.05Q+1.4V2+0.76D2
G1+G2+1.05Q+1.4V3+0.76D3
G1+G2+1.05Q+1.4V4+0.76D4
G1+G2+1.4D1
G1+G2+1.4D2
G1+G2+1.4D3
G1+G2+1.4D4
G1+G2+1.4V1+0.76D1
G1+G2+1.4V2+0.76D2
G1+G2+1.4V3+0.76D3
G1+G2+1.4V4+0.76D4
G1+G2+1.5Q+0.84V1+0.76D1
G1+G2+1.5Q+0.84V2+0.76D2
G1+G2+1.5Q+0.84V3+0.76D3
G1+G2+1.5Q+0.84V4+0.76D4
G1+G2+1.5Q+1.4D1
G1+G2+1.5Q+1.4D2
G1+G2+1.5Q+1.4D3
G1+G2+1.5Q+1.4D4

Fundagdes

G1+G2+0.6V1+0.9D1
G1+G2+0.6V2+0.9D2
G1+G2+0.6V3+0.9D3
G1+G2+0.6V4+0.9D4
G1+G2+0.7Q+0.6V1+0.9D1
G1+G2+0.7Q+0.6V2+0.9D2
G1+G2+0.7Q+0.6V3+0.9D3
G1+G2+0.7Q+0.6V4+0.9D4
G1+G2+0.7Q+V1+0.54D1
G1+G2+0.7Q+V2+0.54D2
G1+G2+0.7Q+V3+0.54D3
G1+G2+0.7Q+V4+0.54D4
G1+G2+D1
G1+G2+D2
G1+G2+D3
G1+G2+D4
G1+G2+Q+0.6V1+0.54D1
G1+G2+Q+0.6V2+0.54D2
G1+G2+Q+0.6V3+0.54D3
G1+G2+Q+0.6V4+0.54D4
G1+G2+Q+D1
G1+G2+Q+D2
G1+G2+Q+D3
G1+G2+Q+D4
G1+G2+V1+0.54D1
G1+G2+V2+0.54D2
G1+G2+V3+0.54D3
G1+G2+V4+0.54D4
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Tipo Combinagdes Tipo Combinagdes
G1+G2 G1+G2+0.6Q+0.3V1
G1+G2+0.3V1 G1+G2+0.6Q+0.3V2
G1+G2+0.3V2 G1+G2+0.6Q+0.3V3
G1+G2+0.3V3 G1+G2+0.6Q+0.3V4
ELS- G1+G2+0.3v4 G1+G2+0.6Q+V1
Frequentes G1+G2+0.4Q+0.3V1 G1+G2+0.6Q+V2
G1+G2+0.4Q+0.3V2 G1+G2+0.6Q+V3
G1+G2+0.4Q+0.3V3 G1+G2+0.6Q+V4
G1+G2+0.4Q+0.3Vv4 G1+G2+Q
G1+G2+0.6Q G1+G2+Q+0.3V1
ELS- G1+G2+Q+0.3V2
Quase A G1+G2+Q+0.3V3
perm. ) G1+G2+Q+0.3V4
G1+G2 G1+G2+V1
G1+G2+0.3V1 G1+G2+V2
ELS-Raras G1+G2+0.3V2 G1+G2+V3
G1+G2+0.3V3 G1+G2+V4
G1+G2+0.3v4

Carregamentos previstos

As sobrecargas previstas sobre a estrutura sao os seguintes:

Carregamentos das lajes

Os carregamentos foram previstos conforme tipo de ocupacgao da edificagao,

definidos com os seguintes valores:

Pavimento Térreo

Lajes Temperatura | Retracido

Caso T1 Deform. X

Dados Sobrecarga (kgf/m?) Caso T2 Deform.Y

(°C) (%0)
Altura | Elevagao Peso
Nome | Tipo proprio | Permanente | Acidental | Localizada

L1 Macica 15 0 375 500 150 -
L2 Macica 15 0 375 100 150 -
LE1 Macica 17 0 1263 100 300 -
LE4 | Macica 17 -50 425 100 300 -

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

19



SVAIZER & GUTIERREZ

en genh

3, 3 I @A

Pavimento Superior

Lajes Retracido
Dados Sobrecarga (kgf/m?) Temperatura | Deform.
) Peso Caso T1 X
Nome | Tipo Altura | Elevacao proprio | Permanente | Acidental | Localizada Cafo T2 Deform.
(em) | (em) | GO (°C) Y
gf/im?) 0
(%0)
L1 Macica 15 0 375 100 300 -
L2 Macica 15 0 375 100 300 -
L3 Macica 15 0 375 100 500 -
L4 Macica 15 0 375 100 500 -
L5 Macica 15 0 375 100 500 -
L6 Macica 15 0 375 100 500 -
L7 Macica 15 0 375 154 300 -
LE1 Macica 17 0 704 100 300 -
LE2 | Macica 17 -150 425 100 300 -
LE3 | Macica 17 -150 653 100 300 -

Cargas de parede

Foram previstos carregamentos devido ao peso das paredes (ndo estrutural) sobre

as vigas e lajes, considerando as espessuras e pesos especificos conforme tabela

abaixo:

Propriedades das paredes:

Acao do vento

Paredes
Pavimentos Espessura Peso especifico
(cm) (kgfim®)
Inferior 23.00 1115.22
Térreo 23.00 1115.22
Superior 23.00 1115.22

O efeito do vento sobre a edificacdo € avaliado a partir de diversos parametros que

permitem definir as forgas aplicadas sobre a estrutura.
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Parametros adotados para consideracao do vento:
Parametros Valor adotado Observacoes
Velocidade 45.00m/s -
Nivel do solo (S2) 9200.00cm -
Maior dimensao Menor que 20
horizontal ou vertical rr? -
(S2)
. Terrenos abertos em nivel ou aproximadamente em nivel, com
Rugosidade do terreno . . . . . . ~
(S2) Categoria ll poucos obstaculos isolados, t.als como arvores e edificacdes
baixas.
Fator topografico (S1) 1.0 Demais casos.
Estruturas cuja ruina represente substancial risco a vida
Fator estatistico (S3) 1.06 humana, particularmente a pessoas em aglomeragoes, criangas
e jovens.
Ft
Angulo do vento em 0°
relagdo a horizontal =
Vento X+ (V1)
Diregdes de aplicagao Vento X- (V2) N ~
e Vento Y+ (V3) Ver combinagdes de acoes.
Vento Y- (V4)
As forcas estaticas devido ao vento foram calculadas para cada dire¢ao a partir dos
parametros definidos, conforme apresentado na tabela a seguir:
Forgas aplicadas nos pavimentos da estrutura devido ao vento estatico
Vento X+
. Altura Area d .. Forgas = Moment
Pavimento FIEELE gacrocs L 187e] relaltli:Ia influénc?a S2 CERUEEHD || A tranS\rlersais L) tomba::er?to
(cm) transv.(cm) (cm) (cm) (m?) de arrasto (tf) (tf) (kgf.m) (kgf.m)
Pavimento 726.32 505.78 10015.00 | 1105.00 | 11.44 0.97 [ 1.24 1.92 0.00 0.00 21167.12
Superior 1889.88 | 5009.88 9700.00 | 790.00 | 35.06 0.94 [ 0.70 3.10 0.00 0.00 24493.60
Térreo 1797.39 | 3493.59 9450.00 | 540.00 | 51.48 0.87 | 0.78 4.30 0.00 0.00 23238.50
Inferior 1797.39 | 2751.75 9140.00 | 230.00 | 17.08 041 | 0.86 0.35 0.00 0.00 803.76
Embasamento | 742.82 505.78 9060.00 | 150.00 | 0.00 0.00 | 1.24 0.00 0.00 0.00 0.00

Momento de tombamento total na base (kgf.m) = 69702.98

Forca cortante total na base (tf) = 9.67
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Vento X-
. Fachada Fachada Nivel AItu_ra .A'e'f’ d? Coeficiente | Forcas Forcas . Torgéo Momento
Pavimento (cm) transv.(cm) (cm) relativa | influéncia S2 de arrasto (th) transversais (kgf.m) tombamento
: (cm) (m?) (tf) 9 (kgf.m)
Pavimento 726.32 505.78 10015.00 | 1105.00 | 11.44 097 | 1.24 1.92 0.00 0.00 21167.12
Superior 1889.88 5009.88 9700.00 790.00 35.06 0.94 | 0.70 3.10 0.00 0.00 24493.60
Térreo 1797.39 3493.59 9450.00 540.00 51.48 0.87 | 0.78 4.30 0.00 0.00 23238.50
Inferior 1797.39 2751.75 9140.00 230.00 17.08 0.41 | 0.86 0.35 0.00 0.00 803.76
Embasamento | 742.82 505.78 9060.00 150.00 0.00 0.00 | 1.24 0.00 0.00 0.00 0.00
Momento de tombamento total na base (kgf.m) = 69702.98
Forca cortante total na base (tf) = 9.67
Vento Y+
Pavi Fachada Fachada Nivel AItu_ra _Areg d‘? Coeficiente | Forgas Forgas . Torgao Momento
avimento (cm) transv.(cm) (cm) relativa | influéncia S2 de arrasto (th) transversais (kgf.m) tombamento
: (cm) (m?) (tf) g (kgf.m)
Pavimento 505.78 726.32 10015.00 | 1105.00 | 7.97 0.97 | 1.06 1.14 0.00 0.00 12593.36
Superior 5009.88 1889.88 9700.00 790.00 70.59 0.94 | 1.20 10.67 0.00 0.00 84317.88
Térreo 3493.59 1797.39 9450.00 540.00 116.77 0.87 | 1.16 14.56 0.00 0.00 78643.22
Inferior 2751.75 1797.39 9140.00 230.00 33.19 041 | 1.12 0.88 0.00 0.00 2035.39
Embasamento | 505.78 742.82 9060.00 150.00 0.00 0.00 | 1.05 0.00 0.00 0.00 0.00
Momento de tombamento total na base (kgf.m) = 177589.86
Forga cortante total na base (tf) = 27.26
Vento Y-
Pavi Fachada Fachada Nivel AItu.ra .Arez} d? Coeficiente | Forcas RES i Torcao ——onto
avimento (cm) transv.(cm) (cm) relativa | influéncia S2 D EIEeE (th) transversais (kgf.m) tombamento
: (cm) (m?) (th) gt (kgf.m)
Pavimento 505.78 726.32 10015.00 | 1105.00 | 7.97 0.97 | 1.06 1.14 0.00 0.00 12593.36
Superior 5009.88 1889.88 9700.00 790.00 70.59 0.94 | 1.20 10.67 0.00 0.00 84317.88
Térreo 3493.59 1797.39 9450.00 540.00 116.77 0.87 | 1.16 14.56 0.00 0.00 78643.22
Inferior 2751.75 1797.39 9140.00 230.00 33.19 041 | 1.12 0.88 0.00 0.00 2035.39
Embasamento | 505.78 742.82 9060.00 150.00 0.00 0.00 | 1.05 0.00 0.00 0.00 0.00

Momento de tombamento total na base (kgf.m) = 177589.86

Forca cortante total na base (tf) = 27.26

Imperfeigoes globais

Imperfeicbes geométricas globais devido ao desaprumo dos elementos verticais para

verificagdo do estado limite ultimo da estrutura.

Parametros adotados para consideragao das imperfei¢gdes globais:

Parametros Valor adotado Observacgoes
Diregoes de Diregao X Ver combinagbes de
aplicacao Diregéo Y acoes.
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Modelo de analise

A analise da estrutura foi realizada a partir da criacdo de um modelo de portico,
sendo a estrutura formada por pilares e vigas admitidos como elementos lineares
representados por seus eixos longitudinais. A modelagem das lajes de concreto do
pavimento foi realizada pelo processo da analogia de grelha, onde as lajes sao
discretizadas em faixas substituidas por elementos estruturais de barras, obtendo-se

assim uma grelha de barras plana interconectadas.

Verificagao de estabilidade global

A analise global da estrutura € um importante instrumento de avaliagdo da estrutura,
permitindo também avaliar a importancia dos esforgos de segunda ordem globais.
Os parametros para avaliagao de estabilidade global (Gama-Z e P-Delta), quando

aplicaveis, poderao ser verificados nos resultados da analise.

Nao linearidade fisica

Para consideragao aproximada da nao linearidade fisica considerou-se a rigidez dos

elementos estruturais conforme apresentado na tabela a seguir:

Valores adotados para consideracdo da nao-linearidade fisica:
Rigidez das vigas: 0.40 Ec.Ic

Rigidez dos pilares: 0.80 Ec.Ic

Rigidez das lajes: 0.30 Ec.Ic

Analise de 22 ordem

Os valores do efeito P-Delta para avaliagdo e determinagéo dos esforgos de 22
ordem na estrutura, quando aplicavel, poderao ser verificados nos resultados da

analise.

Processo adotado: P-Delta
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Memorial de calculo

Resumo de resultados

Cargas verticais:

Peso proprio = 318.92 tf
Adicional = 122.03 tf
Acidental = 64.82 tf
Vento X+ = 0.00 tf

Vento X- = 0.00 tf

Vento Y+ = 0.00 tf

Vento Y- = 0.00 tf
Desaprumo Y+ = 0.00 tf
Desaprumo Y- = 0.00 tf
Total = 505.77 tf

Area aproximada = 180.58 m?
Relagéao = 2800.81 kgf/m?

Deslocamento horizontal maximo do centro de massa (Vento):
X+ =0.04 cm (limite 0.65)
X-=0.04 cm (limite 0.65)
Y+ =0.09 cm (limite 0.65)
Y-=0.09 cm (limite 0.65)

Deslocamento relativo maximo do centro de massa (Vento):

Superior - Y+ = 0.04 cm (limite 0.29)

Verificagao de estabilidade (Gama-2):

X+ = 1.03 (limite 1.10)
X- = 1.04 (limite 1.10)
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Y+ = 1.02 (limite 1.10)

Y- =1.01 (limite 1.10)

Analise de 22 ordem:

Processo P-Delta

Deslocamentos no topo da edificagao:
Acidental: 0.17 »» 0.17 (+0.89%)
Vento X+: 0.20 »» 0.20 (+0.95%)
Vento X-: 0.20 »» 0.20 (+0.95%)
Vento Y+: 0.42 »» 0.42 (+0.84%)
Vento Y-: 0.42 »» 0.42 (+0.84%)

Desaprumo X+: 0.01 »» 0.01 (+0.98%)

Desaprumo X-: 0.01 »» 0.01 (+0.98%)

Desaprumo Y+: 0.01 »» 0.01 (+0.78%)

Desaprumo Y-: 0.01 »» 0.01 (+0.78%)

Verificagao da Estabilidade Global da Estrutura

Maior coeficiente Gama-Z

Combinagdo: 1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T1+0.84V2+0.76D2
Altura Carga Carga Deslocamento Morznaento Momento
Pavimento relativa | vertical | horizontal horizontal or de.m tombamento | Gama-Z
(cm) (tf) (tf) (cm) (kgf.m) (kgf.m)
Pavimento 1105.00 30.87 1.61 0.73 226.41 17780.38
Superior 790.00 379.67 2.60 0.35 1327.44 20574.62
Térreo 540.00 190.45 3.61 0.34 639.66 19520.34 1.04
Inferior 230.00 10.77 0.29 0.26 28.30 675.16 | (lim=1.10)
Embasamento 150.00 63.03 0.00 0.17 105.28 0.00
TOTAL 2327.09 58550.50
Limitacoes

Em estruturas com Gama-Z maior que 1.10 é necessario fazer a verificagao dos

efeitos de 22 ordem com a analise P-Delta.
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O Gama-Z é um parametro de estabilidade para avaliagao de estruturas simétricas
(tanto geometria quanto carregamento) e edificagdes com mais de 4 pavimentos.
Nos demais casos, recomenda-se a verificagao dos efeitos de 22 ordem com a
analise P-Delta.

Coeficiente Gama-Z por combinagao

Momento
. = 2a. Momento Gama-
Combinagao tombamento
ordem (kgf.m) Z
(kgf.m) )

1.4G1+1.4G2+1.4S5+0.72T1+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S5+0.72T1+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.45+0.72T1+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+0.72T1+0.84VV4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+0.72T1+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+0.72T1+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+0.72T1+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+0.72T1+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S5+0.72T2+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+0.72T72+0.84VV2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+0.72T2+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S5+0.72T2+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.45+0.72T2+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+0.72T2+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+0.72T2+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+0.72T2+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S5+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.45+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S5+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S5+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T1+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T1+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T1+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T1+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T1+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T1+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T1+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T1+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T2+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T2+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T2+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T2+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T2+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T2+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.72T2+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.45+0.98Q+1.2A+0.72T2+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.45+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+1.26D1 1243.95 58550.50 1.02
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1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T72+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T72+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T72+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T72+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T72+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T72+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T2+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.72T2+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T2+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.72T2+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.2AS+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.2AS+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S5+0.98Q+1.2A+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+0.98Q+1.2A+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T1+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V2+1.26D2 1427.06 58550.50 1.02
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1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.72T2+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2AS+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2AS+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2AS+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2AS+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2AS+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T1+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T1+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T1+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T1+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T1+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T1+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T1+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T1+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T2+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T2+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T2+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T2+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T2+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T2+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.72T2+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.72T2+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T1+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+1.4V2+0.76D2 2348.31 97584.17 1.02
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1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.72T2+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T71+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T72+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V1+0.76D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V1+1.26D1 1243.95 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V2+0.76D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V2+1.26D2 2036.66 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V3+0.76D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V3+1.26D3 3160.02 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V4+0.76D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+0.84V4+1.26D4 1365.90 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.2AS+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.4V1+0.76D1 1086.25 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.4V2+0.76D2 2348.31 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.4V3+0.76D3 4335.35 248625.80 1.02
1.4G1+1.4G2+1.4S+1.2R+0.98Q+1.2A+1.4V4+0.76D4 2276.54 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+0.84V4+1.26D4 1250.52 149175.48 1.01
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1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T1+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S5+1.2R+1.2AS+0.72T2+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.72T2+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V1+0.76D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V1+1.26D1 716.86 58550.50 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V2+0.76D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V2+1.26D2 1427.06 58550.50 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V3+0.76D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V3+1.26D3 2462.27 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V4+0.76D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+0.84V4+1.26D4 1250.52 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.2R+1.2AS+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.2AS+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T1+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T1+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T1+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T1+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T2+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T2+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T2+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.72T2+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T71+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84VV2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.2R+1.4Q+1.2A+1.2AS+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4V2+0.76D2 1720.76 97584.17 1.02
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1.4G1+1.4G2+1.4S+1.2R+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.2R+1.4V4+0.76D4 2254.27 248625.80 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T1+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T1+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T1+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T1+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T2+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T2+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T2+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.72T2+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T1+0.84VV2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T1+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T72+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T72+0.84VV2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T72+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.72T72+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.84V1+0.76D1 1502.81 58550.50 1.03
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.84V2+0.76D2 2327.09 58550.50 1.04
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.84V3+0.76D3 3488.74 149175.48 1.02
1.4G1+1.4G2+1.4S+1.4Q+1.2A+1.2AS+0.84V4+0.76D4 1469.97 149175.48 1.01
1.4G1+1.4G2+1.4S+1.4V1+0.76D1 640.65 97584.17 1.01
1.4G1+1.4G2+1.4S+1.4V2+0.76D2 1720.76 97584.17 1.02
1.4G1+1.4G2+1.4S+1.4V3+0.76D3 3548.20 248625.80 1.01
1.4G1+1.4G2+1.4S+1.4V4+0.76D4 2254.27 248625.80 1.01
G1+G2+S+1.2R+0.72T1+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+0.72T1+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+0.72T1+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+0.72T1+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+0.72T1+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+0.72T1+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+0.72T1+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+0.72T1+1.4V4+0.76D4 1702.87 248625.80 1.01
G1+G2+S+1.2R+0.72T2+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+0.72T2+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+0.72T2+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+0.72T2+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+0.72T2+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+0.72T2+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+0.72T2+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+0.72T2+1.4V4+0.76D4 1702.87 248625.80 1.01
G1+G2+S+1.2R+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+0.84V4+1.26D4 973.12 149175.48 1.01
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G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+1.4V2+0.76D2 1508.39 97584.17 1.02
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T1+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+0.84V4+1.26D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+1.4V2+0.76D2 1508.39 97584.17 1.02
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.72T2+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+0.84V4+1.26D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+0.76D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+0.76D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+0.84V4+1.26D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V2+0.76D2 1508.39 97584.17 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T1+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+0.76D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+0.76D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+0.76D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V4+0.76D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+0.84V4+1.26D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V2+0.76D2 1508.39 97584.17 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.72T2+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V1+0.76D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V1+1.26D1 697.94 58550.50 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V2+0.76D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V2+1.26D2 1274.04 58550.50 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V3+0.76D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V3+1.26D3 2136.30 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V4+0.76D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+0.84V4+1.26D4 973.12 149175.48 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+1.4V2+0.76D2 1508.39 97584.17 1.02
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.2AS+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.4V1+0.76D1 616.75 97584.17 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.4V2+0.76D2 1508.39 97584.17 1.02
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G1+G2+S+1.2R+0.98Q+1.2A+1.4V3+0.76D3 3019.81 248625.80 1.01
G1+G2+S+1.2R+0.98Q+1.2A+1.4V4+0.76D4 1750.34 248625.80 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V1+0.76D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V2+0.76D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V3+0.76D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V4+0.76D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+1.2AS+0.72T1+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+1.2AS+0.72T1+1.4V4+0.76D4 1702.87 248625.80 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V1+0.76D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T2+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V2+0.76D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V3+0.76D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V4+0.76D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T72+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.72T2+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+1.2AS+0.72T2+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+1.2AS+0.72T2+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+1.2AS+0.72T2+1.4V4+0.76D4 1702.87 248625.80 1.01
G1+G2+S+1.2R+1.2AS+0.84V1+0.76D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.84V1+1.26D1 334.48 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.84V2+0.76D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.84V2+1.26D2 817.30 58550.50 1.01
G1+G2+S+1.2R+1.2AS+0.84V3+0.76D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.84V3+1.26D3 1586.97 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.84V4+0.76D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+0.84V4+1.26D4 936.26 149175.48 1.01
G1+G2+S+1.2R+1.2AS+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+1.2AS+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+1.2AS+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+1.2AS+1.4V4+0.76D4 1702.87 248625.80 1.01
G1+G2+S+1.2R+1.4Q+1.2A+0.72T1+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.72T1+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+0.72T1+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.72T1+0.84V4+0.76D4 1023.22 149175.48 1.01
G1+G2+S+1.2R+1.4Q+1.2A+0.72T2+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.72T2+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+0.72T2+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.72T2+0.84V4+0.76D4 1023.22 149175.48 1.01
G1+G2+S+1.2R+1.4Q+1.2A+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+0.84V4+0.76D4 1023.22 149175.48 1.01
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T1+0.84V4+0.76D4 1023.22 149175.48 1.01
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G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T2+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.72T72+0.84V4+0.76D4 1023.22 149175.48 1.01
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.84V1+0.76D1 889.80 58550.50 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.84V2+0.76D2 1498.98 58550.50 1.03
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.84V3+0.76D3 2400.98 149175.48 1.02
G1+G2+S+1.2R+1.4Q+1.2A+1.2AS+0.84V4+0.76D4 1023.22 149175.48 1.01
G1+G2+S+1.2R+1.4V1+0.76D1 363.81 97584.17 1.00
G1+G2+S+1.2R+1.4V2+0.76D2 1032.41 97584.17 1.01
G1+G2+S+1.2R+1.4V3+0.76D3 2373.79 248625.80 1.01
G1+G2+S+1.2R+1.4V4+0.76D4 1702.87 248625.80 1.01
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Deslocamentos Horizontais Devido a Agao do Vento

Wento X-: 0.04cm < 1627

Wento Y+ .0Gom < 94°

Wento - 0.0%cm < 2T4°

Vento X+: 0.04cm <

Verificagao do deslocamento maximo da estrutura no centro de massa

Verificagdes VentoX+ | VentoX- | VentoY+ | Vento Y-
Altura total da edificagédo (cm) 1105.00
Deslocamento limite (cm) 0.65
Deslocamento caracteristico (cm) 0.15 0.15 0.29 0.29
gf2 0.30 0.30 0.30 0.30
Peslocamento combinacgdes 0.04 0.04 0.09 0.09
requentes (cm)
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Deslocamento do centro de massa dos pavimentos

Pavimento Altura Deslocamento combinagdes frequentes (cm)
(cm) Vento X+ Vento X- Vento Y+ Vento Y-
Pavimento 315.00 0.04 0.04 0.09 0.09
Superior 250.00 0.02 0.02 0.07 0.07
Térreo 310.00 0.02 0.02 0.07 0.07
Inferior 80.00 0.02 0.02 0.05 0.05
Embasamento 150.00 0.00 0.00 0.01 0.01

Deslocamento relativo do centro de massa entre pavimentos

Pavimento Deslocamento relativo entre pavimentos (cm) Limite
Vento X+ Vento X- Vento Y+ Vento Y- (cm)

Pavimento 0.01 0.01 0.01 0.01 0.37

Superior 0.01 0.01 0.04 0.04 0.29

Térreo 0.01 0.01 0.01 0.01 0.36

Inferior 0.01 0.01 0.03 0.03 0.09

Embasamento 0.00 0.00 0.01 0.01 0.18

Centro de massa, centro de rigidez e raio de giro

Pavimento Massa Centro de massa Centro de rigidez Raio de giro
(tf.s%/cm) X (cm) Y (cm) X(cm) | Y (cm) (cm)
Pavimento 0.01 -5090.22 -1198.66 317.81
Superior 0.25 -4028.98 -492.14 1400.34
Térreo 0.08 -4466.34 -849.07 1087.00
Inferior 0.08 -4640.30 -891.03 875.34
Embasamento 0.14 -4268.49 -629.50 1177.87

Os calculos do centro de massa e centro de rigidez pressupdem um efeito de
diafragma rigido do pavimento. Estes valores podem néo ser vélidos em algumas
situagdes, como duas ou mais estruturas separadas no modelo, juntas de dilatagéo

ou na auséncia efetiva de diafragma rigido.
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Analise da Nao Linearidade Geométrica pelo Processo P-Delta

Acidental
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem

Eixo X EixoY Eixo X Eixo Y Eixo X EixoY Eixo X EixoY
Pavimento -0.09 0.14 -0.09 0.14 0.00 0.00 0.00 0.00
Superior -0.05 0.06 -0.05 0.06 0.00 0.00 -0.04 0.04
Térreo -0.06 0.03 -0.06 0.03 0.00 0.00 0.00 0.01
Inferior -0.05 0.01 -0.05 0.01 0.00 0.00 -0.03 -0.01
Embasamento -0.02 0.03 -0.02 0.03 0.00 0.00 0.00 0.00

Variagao no deslocamento do topo da edificacdo: 0.89%

Vento X+
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento 0.19 -0.05 0.19 -0.05 1.92 0.00 1.92 0.00
Superior 0.09 -0.01 0.10 -0.01 3.10 0.00 3.12 0.00
Térreo 0.09 0.01 0.10 0.01 4.30 0.00 4.32 0.00
Inferior 0.08 0.01 0.08 0.01 0.35 0.00 0.37 0.00
Embasamento 0.07 -0.02 0.07 -0.02 0.00 0.00 0.00 0.00

Variagao no deslocamento do topo da edificagédo: 0.95%

Vento X-
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento -0.19 0.05 -0.19 0.05 -1.92 0.00 -1.92 0.00
Superior -0.09 0.01 -0.10 0.01 -3.10 0.00 -3.12 0.00
Térreo -0.09 -0.01 -0.10 -0.01 -4.30 0.00 -4.32 0.00
Inferior -0.08 -0.01 -0.08 -0.01 -0.35 0.00 -0.37 0.00
Embasamento -0.07 0.02 -0.07 0.02 0.00 0.00 0.00 0.00

Variagao no deslocamento do topo da edificacdo: 0.95%

Vento Y+
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem

Eixo X Eixo Y Eixo X Eixo Y Eixo X EixoY Eixo X Eixo Y
Pavimento 0.00 0.42 0.01 0.42 0.00 1.14 0.00 1.15
Superior -0.02 0.34 -0.02 0.35 0.00 10.67 -0.01 10.78
Térreo 0.00 0.37 0.00 0.38 0.00 14.56 0.00 14.64
Inferior 0.00 0.24 0.00 0.25 0.00 0.88 0.00 0.92
Embasamento -0.01 0.20 -0.01 0.20 0.00 0.00 -0.01 0.00

Variagédo no deslocamento do topo da edificagédo: 0.84%
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Vento Y-
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento 0.00 -0.42 -0.01 -0.42 0.00 -1.14 0.00 -1.15
Superior 0.02 -0.34 0.02 -0.35 0.00 -10.67 0.01 -10.78
Térreo 0.00 -0.37 0.00 -0.38 0.00 -14.56 0.00 -14.64
Inferior 0.00 -0.24 0.00 -0.25 0.00 -0.88 0.00 -0.92
Embasamento 0.01 -0.20 0.01 -0.20 0.00 0.00 0.01 0.00
Variagédo no deslocamento do topo da edificagéo: 0.84%
Desaprumo X+
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento 0.01 0.00 0.01 0.00 0.06 0.00 0.06 0.00
Superior 0.01 0.00 0.01 0.00 0.66 0.00 0.67 0.00
Térreo 0.01 0.00 0.01 0.00 0.27 0.00 0.27 0.00
Inferior 0.00 0.00 0.00 0.00 0.15 0.00 0.15 0.00
Embasamento 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.00
Variacado no deslocamento do topo da edificacado: 0.98%
Desaprumo X-
Deslocamentos horizontais médios (cm) Esforcgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento -0.01 0.00 -0.01 0.00 -0.06 0.00 -0.06 0.00
Superior -0.01 0.00 -0.01 0.00 -0.66 0.00 -0.67 0.00
Térreo -0.01 0.00 -0.01 0.00 -0.27 0.00 -0.27 0.00
Inferior 0.00 0.00 0.00 0.00 -0.15 0.00 -0.15 0.00
Embasamento 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01 0.00
Variacado no deslocamento do topo da edificacédo: 0.98%
Desaprumo Y+
Deslocamentos horizontais médios (cm) Esforco aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento 0.00 0.01 0.00 0.01 0.00 0.06 0.00 0.06
Superior 0.00 0.01 0.00 0.01 0.00 0.66 0.00 0.67
Térreo 0.00 0.01 0.00 0.01 0.00 0.27 0.00 0.27
Inferior 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.15
Embasamento 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
Variagédo no deslocamento do topo da edificagéo: 0.78%
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Desaprumo Y-
Deslocamentos horizontais médios (cm) Esforgo aplicado (tf)
Pavimento 1a. ordem 1a. + 2a. ordem 1a. ordem 1a. + 2a. ordem
Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y Eixo X Eixo Y
Pavimento 0.00 -0.01 0.00 -0.01 0.00 -0.06 0.00 -0.06
Superior 0.00 -0.01 0.00 -0.01 0.00 -0.66 0.00 -0.67
Térreo 0.00 -0.01 0.00 -0.01 0.00 -0.27 0.00 -0.27
Inferior 0.00 0.00 0.00 0.00 0.00 -0.15 0.00 -0.15
Embasamento 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 -0.01
Variagédo no deslocamento do topo da edificagéo: 0.78%
Imperfeicoes geométricas globais
Parametros
AIt_u_ra to~tal da 1105.00
edificacdo (cm)
N° de pilares continuos 3
Combinacao vertical G1+G2+Q+A
Tipo de estrutura Estruturas usuais
Angulo adotado 1/367
Carga Carga aplicada Deslocamento
Pavimento vertical (tf) (tf) (cm)
X Y X Y
Pavimento 22.05 0.06 0.06 0.01 0.01
Superior 271.29 0.66 0.66 0.01 0.01
Térreo 135.14 0.19 0.19 0.01 0.01
Inferior 8.49 -0.11 -0.11 0.00 0.00
Embasamento 45.02 0.01 0.01 0.00 0.00
Relatério de Esforgos nas Fundagodes por Elementos
Fundagao B5
. = N Mx My Vx Vy Mt
Combinagao (th) (kgf.m) (kgf.m) () | (| (kafim)
Peso proprio (G1) 35.91 -1982.07 -1513.96 0.00 -0.11 52.51
Adicional (G2) 9.87 -700.38 -601.53 0.01 -0.06 25.36
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) -12.19 -1433.04 -1112.92 -0.09 0.01 45.86
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 9.94 -650.15 -385.49 1.04 -0.39 -79.82
Vento X- (V2) -9.94 650.15 385.49 -1.04 0.39 79.82
Vento Y+ (V3) -23.66 4618.31 2453.53 -0.60 3.60 -131.75
Vento Y- (V4) 23.66 -4618.31 -2453.53 0.60 -3.60 131.75
Desaprumo X+ (D1) 0.72 -4.29 159.96 0.10 -0.02 -5.10
Desaprumo X- (D2) -0.72 4.29 -159.96 -0.10 0.02 5.10
Desaprumo Y+ (D3) -0.84 -135.77 14.19 -0.01 0.1 -3.11
Desaprumo Y- (D4) 0.84 135.77 -14.19 0.01 -0.11 3.1
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 52.39 -3076.41 -2202.42 0.72 -0.42 25.37
G1+G2+0.6V2+0.9D2 39.16 -2288.50 -2028.55 -0.70 0.08 130.37
G1+G2+0.6V3+0.9D3 30.82 -33.99 -630.57 -0.36 2.08 -3.99
G1+G2+0.6V4+0.9D4 60.73 -5330.91 -3600.41 0.37 -2.42 159.73
G1+G2+0.7Q+0.6V1+0.9D1 43.86 -4079.54 -2981.47 0.66 -0.41 57.47
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Fundagao B5

Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+0.7Q+0.6V2+0.9D2 30.63 -3291.62 -2807.60 -0.76 0.09 162.47
G1+G2+0.7Q+0.6V3+0.9D3 22.29 -1037.12 -1409.61 -0.42 2.09 28.11
G1+G2+0.7Q+0.6V4+0.9D4 52.20 -6334.04 -4379.45 0.31 -2.42 191.83
G1+G2+0.7Q+V1+0.54D1 47.57 -4338.05 -3193.41 1.04 -0.56 27.39
G1+G2+0.7Q+V2+0.54D2 26.91 -3033.11 -2595.66 -1.14 0.24 192.56
G1+G2+0.7Q+V3+0.54D3 13.13 859.22 -433.32 -0.65 3.49 -23.47
G1+G2+0.7Q+V4+0.54D4 61.36 -8230.38 -5355.74 0.55 -3.82 243.41
G1+G2+D1 46.50 -2686.74 -1955.53 0.10 -0.18 72.77
G1+G2+D2 45.05 -2678.17 -2275.44 -0.09 -0.15 82.97
G1+G2+D3 44.94 -2818.22 -2101.30 0.00 -0.06 74.76
G1+G2+D4 46.62 -2546.69 -2129.68 0.02 -0.28 80.98
G1+G2+Q+0.6V1+0.54D1 39.94 -4507.90 -3373.09 0.60 -0.40 73.07
G1+G2+Q+0.6V2+0.54D2 27.23 -3723.08 -3083.73 -0.75 0.08 174.39
G1+G2+Q+0.6V3+0.54D3 18.93 -1418.02 -1748.61 -0.44 2.06 42.99
G1+G2+Q+0.6V4+0.54D4 48.24 -6812.96 -4708.21 0.28 -2.37 204 .47
G1+G2+Q+D1 34.31 -4119.78 -3068.45 0.02 -0.17 118.63
G1+G2+Q+D2 32.86 -4111.21 -3388.37 -0.18 -0.14 128.83
G1+G2+Q+D3 32.75 -4251.26 -3214.22 -0.09 -0.05 120.62
G1+G2+Q+D4 34.43 -3979.72 -3242.60 -0.07 -0.26 126.84
G1+G2+V1+0.54D1 56.11 -3334.92 -2414.36 1.10 -0.57 -4.72
G1+G2+V2+0.54D2 35.44 -2029.98 -1816.62 -1.08 0.23 160.45
G1+G2+V3+0.54D3 21.66 1862.34 345.72 -0.59 3.49 -55.57
G1+G2+V4+0.54D4 69.89 -7227.25 -4576.70 0.61 -3.82 211.31
Fundacao B6
Combinagao N Mx My Vx Vy 2l
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proprio (G1) 47.97 -2981.03 -1206.90 -0.10 -0.33 58.21
Adicional (G2) 10.82 -1538.11 23.92 -0.17 -0.26 38.62
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 3.93 -2268.09 -1540.64 0.01 -0.17 38.32
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -2.59 1668.18 1191.86 0.72 0.06 -74.10
Vento X- (V2) 2.59 -1668.18 -1191.86 -0.72 -0.06 74.10
Vento Y+ (V3) -6.35 -781.10 -587.19 0.60 1.60 -167.31
Vento Y- (V4) 6.35 781.10 587.19 -0.60 -1.60 167.31
Desaprumo X+ (D1) -0.19 100.99 309.67 0.14 0.01 -3.71
Desaprumo X- (D2) 0.19 -100.99 -309.67 -0.14 -0.01 3.7
Desaprumo Y+ (D3) -0.20 -335.07 -52.78 0.02 0.12 -3.68
Desaprumo Y- (D4) 0.20 335.07 52.78 -0.02 -0.12 3.68
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 57.05 -3427.09 -188.39 0.30 -0.55 49.03
G1+G2+0.6V2+0.9D2 60.51 -5611.20 -2177.57 -0.82 -0.64 144.64
G1+G2+0.6V3+0.9D3 54.79 -5290.20 -1582.93 0.12 0.47 -6.87
G1+G2+0.6V4+0.9D4 62.77 -3748.09 -783.03 -0.64 -1.66 200.54
G1+G2+0.7Q+0.6V1+0.9D1 59.80 -5014.75 -1266.84 0.30 -0.67 75.85
G1+G2+0.7Q+0.6V2+0.9D2 63.26 -7198.86 -3256.01 -0.82 -0.76 171.47
G1+G2+0.7Q+0.6V3+0.9D3 57.54 -6877.86 -2661.37 0.12 0.35 19.95
G1+G2+0.7Q+0.6V4+0.9D4 65.52 -5335.75 -1861.48 -0.64 -1.78 227.37
G1+G2+0.7Q+V1+0.54D1 58.84 -4383.94 -901.88 0.54 -0.65 47.55
G1+G2+0.7Q+V2+0.54D2 64.22 -7829.68 -3620.97 -1.06 -0.78 199.77
G1+G2+0.7Q+V3+0.54D3 55.07 -7069.34 -2877.20 0.36 0.95 -45.64
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Fundacao B6
Combinagao N Mx My Vx vy Mt
(t) (kgf.m) (kgf.m) (tf) (t) (kgf/m)
G1+G2+0.7Q+V4+0.54D4 67.99 -5144.27 -1645.65 -0.87 -2.38 292.96
G1+G2+D1 58.59 -4418.15 -873.31 -0.12 -0.59 93.13
G1+G2+D2 58.97 -4620.14 -1492.65 -0.40 -0.60 100.54
G1+G2+D3 58.58 -4854.21 -1235.76 -0.25 -0.47 93.16
G1+G2+D4 58.98 -4184.07 -1130.20 -0.28 -0.72 100.51
G1+G2+Q+0.6V1+0.54D1 61.05 -5731.64 -1840.82 0.25 -0.73 88.69
G1+G2+Q+0.6V2+0.54D2 64.37 -7842.83 -3606.41 -0.76 -0.81 181.62
G1+G2+Q+0.6V3+0.54D3 58.79 -7437.33 -3104.51 0.12 0.25 32.78
G1+G2+Q+0.6V4+0.54D4 66.63 -6137.14 -2342.72 -0.63 -1.79 237.54
G1+G2+Q+D1 62.52 -6686.24 -2413.95 -0.11 -0.76 131.45
G1+G2+Q+D2 62.90 -6888.23 -3033.28 -0.40 -0.78 138.87
G1+G2+Q+D3 62.51 -7122.31 -2776.40 -0.24 -0.65 131.48
G1+G2+Q+D4 62.91 -6452.16 -2670.84 -0.27 -0.89 138.83
G1+G2+V1+0.54D1 56.09 -2796.27 176.56 0.53 -0.53 20.73
G1+G2+V2+0.54D2 61.47 -6242.01 -2542.52 -1.06 -0.66 172.94
G1+G2+V3+0.54D3 52.32 -5481.68 -1798.75 0.35 1.07 -72.47
G1+G2+V4+0.54D4 65.24 -3556.61 -567.21 -0.88 -2.26 266.14
Fundacédo T7
L N Mx M Vx V Mt
Combinacdo (tf) (kgf.m) (kgf)./m) (th) (t¥) (kgfim)
Peso préprio (G1) 19.06 -2816.96 -2621.18 0.74 -0.40 27.55
Adicional (G2) 9.86 -983.64 -1057.49 0.42 -0.20 14.59
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 6.42 -2157.73 -1958.23 0.39 -0.20 19.11
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -0.09 -172.36 949.76 0.57 -0.03 -8.02
Vento X- (V2) 0.09 172.36 -949.76 -0.57 0.03 8.02
Vento Y+ (V3) -0.30 -7227.50 -1402.50 -0.72 1.96 -104.48
Vento Y- (V4) 0.30 7227.50 1402.50 0.72 -1.96 104.48
Desaprumo X+ (D1) -0.01 12.01 233.41 0.07 -0.01 0.32
Desaprumo X- (D2) 0.01 -12.01 -233.41 -0.07 0.01 -0.32
Desaprumo Y+ (D3) 0.00 -344.15 -33.84 -0.01 0.07 -3.18
Desaprumo Y- (D4) 0.00 344.15 33.84 0.01 -0.07 3.18
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 28.85 -3893.18 -2898.16 1.57 -0.62 37.61
G1+G2+0.6V2+0.9D2 28.99 -3708.04 -4459.16 0.76 -0.57 46.66
G1+G2+0.6V3+0.9D3 28.74 -8447.70 -4550.70 0.72 0.64 -23.42
G1+G2+0.6V4+0.9D4 29.10 846.49 -2806.63 1.61 -1.83 107.69
G1+G2+0.7Q+0.6V1+0.9D1 33.35 -5403.59 -4268.92 1.84 -0.76 50.99
G1+G2+0.7Q+0.6V2+0.9D2 33.48 -5218.45 -5829.93 1.03 -0.71 60.03
G1+G2+0.7Q+0.6V3+0.9D3 33.23 -9958.11 -5921.46 0.99 0.50 -10.04
G1+G2+0.7Q+0.6V4+0.9D4 33.60 -663.92 -4177.39 1.88 -1.97 121.07
G1+G2+0.7Q+V1+0.54D1 33.32 -5476.87 -3973.28 2.04 -0.77 47.67
G1+G2+0.7Q+V2+0.54D2 33.51 -5145.17 -6125.57 0.83 -0.70 63.36
G1+G2+0.7Q+V3+0.54D3 33.11 -12724.87 -6470.24 0.70 1.26 -50.69
G1+G2+0.7Q+V4+0.54D4 33.72 2102.84 -3628.61 2.16 -2.73 161.71
G1+G2+D1 28.91 -3788.59 -3445.25 1.24 -0.61 42.46
G1+G2+D2 28.93 -3812.62 -3912.07 1.09 -0.59 41.81
G1+G2+D3 28.92 -4144.76 -3712.50 1.15 -0.53 38.96
G1+G2+D4 28.92 -3456.45 -3644.82 1.18 -0.66 45.31
G1+G2+Q+0.6V1+0.54D1 35.28 -6055.24 -4940.65 1.93 -0.82 56.61
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Fundagao T7
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+Q+0.6V2+0.54D2 35.40 -5861.43 -6333.14 1.17 -0.77 65.89
G1+G2+Q+0.6V3+0.54D3 35.16 -10481.19 -6496.71 1.1 0.42 -3.16
G1+G2+Q+0.6V4+0.54D4 35.52 -1435.48 -4777.07 1.99 -2.00 125.66
G1+G2+Q+D1 35.33 -5946.32 -5403.49 1.62 -0.80 61.57
G1+G2+Q+D2 35.35 -5970.35 -5870.30 1.48 -0.78 60.93
G1+G2+Q+D3 35.34 -6302.49 -5670.73 1.54 -0.72 58.07
G1+G2+Q+D4 35.34 -5614.18 -5603.06 1.56 -0.86 64.43
G1+G2+V1+0.54D1 28.82 -3966.46 -2602.51 1.77 -0.63 34.29
G1+G2+V2+0.54D2 29.02 -3634.76 -4754.81 0.56 -0.56 49.98
G1+G2+V3+0.54D3 28.62 -11214.46 -5099.48 0.43 1.40 -64.07
G1+G2+V4+0.54D4 29.23 3613.25 -2257.84 1.89 -2.59 148.33
Fundacdo T8
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)

Peso proprio (G1) 15.72 -1789.56 -727.30 -0.56 -0.34 89.60
Adicional (G2) 9.47 -763.72 -114.29 -0.26 -0.30 29.09
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 3.84 -1280.43 -721.92 -0.43 -0.10 75.89
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.12 -50.85 920.71 0.53 0.15 -39.54
Vento X- (V2) -0.12 50.85 -920.71 -0.53 -0.15 39.54
Vento Y+ (V3) -1.28 -7273.53 -2016.45 -0.08 2.15 72.73
Vento Y- (V4) 1.28 7273.53 2016.45 0.08 -2.15 -72.73
Desaprumo X+ (D1) 0.02 29.85 206.60 0.06 0.01 -3.14
Desaprumo X- (D2) -0.02 -29.85 -206.60 -0.06 -0.01 3.14
Desaprumo Y+ (D3) -0.04 -322.38 -51.67 0.00 0.07 0.91
Desaprumo Y- (D4) 0.04 322.38 51.67 0.00 -0.07 -0.91
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 25.28 -2556.84 -102.71 -0.44 -0.55 92.14
G1+G2+0.6V2+0.9D2 25.10 -2549.71 -1580.47 -1.20 -0.75 145.24
G1+G2+0.6V3+0.9D3 24.38 -7208.33 -2098.09 -0.86 0.71 163.15
G1+G2+0.6V4+0.9D4 25.99 2101.79 414.91 -0.77 -2.00 74.23
G1+G2+0.7Q+0.6V1+0.9D1 27.97 -3453.14 -608.05 -0.74 -0.62 145.26
G1+G2+0.7Q+0.6V2+0.9D2 27.79 -3446.01 -2085.81 -1.50 -0.81 198.37
G1+G2+0.7Q+0.6V3+0.9D3 27.07 -8104.63 -2603.43 -1.16 0.64 216.27
G1+G2+0.7Q+0.6V4+0.9D4 28.68 1205.49 -90.43 -1.07 -2.07 127.36
G1+G2+0.7Q+V1+0.54D1 28.01 -3484.25 -314.35 -0.55 -0.56 130.58
G1+G2+0.7Q+V2+0.54D2 27.75 -3414.89 -2379.51 -1.69 -0.87 213.05
G1+G2+0.7Q+V3+0.54D3 26.57 -10897.67 -3391.36 -1.20 1.48 245.04
G1+G2+0.7Q+V4+0.54D4 29.18 3998.53 697.49 -1.04 -2.91 98.59
G1+G2+D1 25.21 -2523.42 -634.98 -0.76 -0.64 115.55
G1+G2+D2 2517 -2583.13 -1048.19 -0.88 -0.66 121.83
G1+G2+D3 25.15 -2875.65 -893.26 -0.82 -0.57 119.60
G1+G2+D4 25.23 -2230.90 -789.91 -0.82 -0.72 117.78
G1+G2+Q+0.6V1+0.54D1 29.11 -3848.04 -899.21 -0.89 -0.65 169.16
G1+G2+Q+0.6V2+0.54D2 28.95 -3819.36 -2227.81 -1.60 -0.84 220.00
G1+G2+Q+0.6V3+0.54D3 28.24 -8372.38 -2801.36 -1.29 0.59 238.71
G1+G2+Q+0.6V4+0.54D4 29.82 704.98 -325.66 -1.20 -2.08 150.45
G1+G2+Q+D1 29.05 -3803.85 -1356.90 -1.18 -0.74 191.44
G1+G2+Q+D2 29.01 -3863.55 -1770.11 -1.31 -0.75 197.72
G1+G2+Q+D3 28.99 -4156.08 -1615.18 -1.25 -0.67 195.49
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Fundacdo T8
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+Q+D4 29.07 -3511.32 -1511.83 -1.25 -0.82 193.68
G1+G2+V1+0.54D1 25.32 -2587.95 190.99 -0.25 -0.49 77.45
G1+G2+V2+0.54D2 25.06 -2518.59 -1874.17 -1.39 -0.80 159.93
G1+G2+V3+0.54D3 23.88 -10001.37 -2886.01 -0.90 1.55 191.91
G1+G2+V4+0.54D4 26.49 4894.82 1202.84 -0.74 -2.84 45.47
Fundacdo T9
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (t) (tf) (kgf/m)

Peso proprio (G1) 15.01 580.95 -723.76 0.37 0.59 54.19
Adicional (G2) 8.51 549.16 -523.74 0.33 0.44 13.29
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 3.96 189.12 -388.52 0.14 0.25 49.36
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -0.12 -763.69 225.11 0.35 0.27 -41.99
Vento X- (V2) 0.12 763.69 -225.11 -0.35 -0.27 41.99
Vento Y+ (V3) -0.02 -4770.32 -140.44 0.71 1.97 271.73
Vento Y- (V4) 0.02 4770.32 140.44 -0.71 -1.97 -271.73
Desaprumo X+ (D1) -0.02 -32.32 140.01 0.05 0.02 -4.36
Desaprumo X- (D2) 0.02 32.32 -140.01 -0.05 -0.02 4.36
Desaprumo Y+ (D3) 0.00 -253.88 -8.53 0.02 0.07 7.26
Desaprumo Y- (D4) 0.00 253.88 8.53 -0.02 -0.07 -7.26
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 23.43 642.74 -986.08 0.96 1.20 38.35
G1+G2+0.6V2+0.9D2 23.62 1617.50 -1508.93 0.45 0.85 96.60
G1+G2+0.6V3+0.9D3 23.52 -1961.20 -1339.47 1.15 2.27 237.07
G1+G2+0.6V4+0.9D4 23.53 4221.43 -1155.54 0.25 -0.22 -102.12
G1+G2+0.7Q+0.6V1+0.9D1 26.21 775.12 -1258.04 1.06 1.38 72.90
G1+G2+0.7Q+0.6V2+0.9D2 26.39 1749.88 -1780.90 0.55 1.02 131.15
G1+G2+0.7Q+0.6V3+0.9D3 26.29 -1828.81 -1611.43 1.25 2.44 271.62
G1+G2+0.7Q+0.6V4+0.9D4 26.31 4353.81 -1427.51 0.35 -0.05 -67.57
G1+G2+0.7Q+V1+0.54D1 26.17 481.31 -1218.54 1.18 1.48 57.67
G1+G2+0.7Q+V2+0.54D2 26.43 2043.69 -1820.40 0.42 0.92 146.38
G1+G2+0.7Q+V3+0.54D3 26.28 -3645.29 -1664.53 1.53 3.21 377.69
G1+G2+0.7Q+V4+0.54D4 26.31 6170.29 -1374.41 0.07 -0.81 -173.64
G1+G2+D1 23.50 1097.80 -1107.49 0.75 1.04 63.12
G1+G2+D2 23.55 1162.44 -1387.52 0.66 1.01 71.83
G1+G2+D3 23.53 876.24 -1256.04 0.72 1.10 74.74
G1+G2+D4 23.52 1384.00 -1238.97 0.68 0.96 60.21
G1+G2+Q+0.6V1+0.54D1 27.40 843.52 -1425.14 1.08 1.44 89.28
G1+G2+Q+0.6V2+0.54D2 27.57 1794.95 -1846.91 0.61 1.10 144.39
G1+G2+Q+0.6V3+0.54D3 27.48 -1680.43 -1724.91 1.29 2.49 283.81
G1+G2+Q+0.6V4+0.54D4 27.49 4318.90 -1547.15 0.40 0.05 -50.14
G1+G2+Q+D1 27.46 1286.91 -1496.01 0.89 1.29 112.48
G1+G2+Q+D2 27.51 1351.55 -1776.04 0.80 1.25 121.19
G1+G2+Q+D3 27.49 1065.35 -1644.56 0.87 1.34 124.10
G1+G2+Q+D4 27.48 1573.11 -1627.50 0.82 1.20 109.57
G1+G2+V1+0.54D1 23.39 348.93 -946.57 1.08 1.30 23.12
G1+G2+V2+0.54D2 23.65 1911.31 -1548.44 0.32 0.75 111.83
G1+G2+V3+0.54D3 23.51 -3777.67 -1392.56 1.43 3.03 343.14
G1+G2+V4+0.54D4 23.54 6037.91 -1102.45 -0.03 -0.98 -208.19
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Fundacao T10
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
Peso proéprio (G1) 14.18 450.22 610.08 -0.57 0.26 14.45
Adicional (G2) 6.29 143.33 360.35 -0.33 0.09 1.14
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 3.53 240.27 226.62 -0.25 0.08 12.66
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 0.29 -923.56 232.68 0.28 0.16 26.60
Vento X- (V2) -0.29 923.56 -232.68 -0.28 -0.16 -26.60
Vento Y+ (V3) 1.13 -3294.97 831.13 0.45 1.07 253.97
Vento Y- (V4) -1.13 3294.97 -831.13 -0.45 -1.07 -253.97
Desaprumo X+ (D1) 0.03 -59.67 118.48 0.04 0.01 0.87
Desaprumo X- (D2) -0.03 59.67 -118.48 -0.04 -0.01 -0.87
Desaprumo Y+ (D3) 0.04 -200.60 22.27 0.01 0.04 7.02
Desaprumo Y- (D4) -0.04 200.60 -22.27 -0.01 -0.04 -7.02
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracédo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 20.67 -14.44 1216.97 -0.69 0.45 32.33
G1+G2+0.6V2+0.9D2 20.27 1201.54 723.89 -1.10 0.24 -1.16
G1+G2+0.6V3+0.9D3 21.18 -1564.47 1489.21 -0.62 1.03 174.31
G1+G2+0.6V4+0.9D4 19.76 2751.56 451.65 -1.17 -0.33 -143.13
G1+G2+0.7Q+0.6V1+0.9D1 23.14 153.74 1375.60 -0.86 0.51 41.19
G1+G2+0.7Q+0.6V2+0.9D2 22.74 1369.73 882.52 -1.28 0.30 7.70
G1+G2+0.7Q+0.6V3+0.9D3 23.65 -1396.28 1647.84 -0.79 1.08 183.17
G1+G2+0.7Q+0.6V4+0.9D4 22.23 2919.75 610.29 -1.35 -0.28 -134.27
G1+G2+0.7Q+V1+0.54D1 23.25 -194.14 1425.91 -0.77 0.57 51.52
G1+G2+0.7Q+V2+0.54D2 22.63 1717.61 832.22 -1.38 0.24 -2.62
G1+G2+0.7Q+V3+0.54D3 24.09 -2641.85 1972.26 -0.62 1.50 282.22
G1+G2+0.7Q+V4+0.54D4 21.79 4165.32 285.87 -1.52 -0.69 -233.33
G1+G2+D1 20.50 533.87 1088.92 -0.86 0.35 16.45
G1+G2+D2 20.44 653.22 851.95 -0.94 0.34 14.72
G1+G2+D3 20.51 392.95 992.70 -0.88 0.39 22.61
G1+G2+D4 20.43 794.15 948.16 -0.91 0.31 8.57
G1+G2+Q+0.6V1+0.54D1 2419 247.36 1400.82 -0.95 0.53 44.68
G1+G2+Q+0.6V2+0.54D2 23.81 1420.26 993.28 -1.34 0.33 11.81
G1+G2+Q+0.6V3+0.54D3 24.70 -1251.79 1707.79 -0.87 1.09 184.43
G1+G2+Q+0.6V4+0.54D4 23.30 2919.42 686.31 -1.42 -0.24 -127.94
G1+G2+Q+D1 24.03 77414 1315.53 -1.11 0.43 29.11
G1+G2+Q+D2 23.97 893.49 1078.57 -1.19 0.42 27.38
G1+G2+Q+D3 24.04 633.22 1219.32 -1.14 0.47 35.26
G1+G2+Q+D4 23.96 1034.41 1174.78 -1.16 0.39 21.23
G1+G2+V1+0.54D1 20.78 -362.33 1267.27 -0.59 0.51 42.66
G1+G2+V2+0.54D2 20.16 1549.42 673.59 -1.20 0.18 -11.48
G1+G2+V3+0.54D3 21.62 -2810.04 1813.63 -0.44 1.44 273.36
G1+G2+V4+0.54D4 19.32 3997.14 127.24 -1.35 -0.75 -242.19
Fundacao T11
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)

Peso proprio (G1) 9.12 -1237.91 -3323.85 1.14 -0.47 -14.18
Adicional (G2) 4.29 -774.83 -2070.95 0.72 -0.27 -3.56
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 2.69 -467.24 -1387.02 0.46 -0.21 -14.32
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -0.03 -202.79 -127.99 0.22 0.08 66.47
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Fundacao T11
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Vento X- (V2) 0.03 202.79 127.99 -0.22 -0.08 -66.47
Vento Y+ (V3) -0.18 220.64 269.93 -0.10 0.96 202.11
Vento Y- (V4) 0.18 -220.64 -269.93 0.10 -0.96 -202.11
Desaprumo X+ (D1) 0.00 -16.99 68.65 0.03 0.00 4.46
Desaprumo X- (D2) 0.00 16.99 -68.65 -0.03 0.00 -4.46
Desaprumo Y+ (D3) -0.01 -81.12 11.34 0.00 0.04 4.92
Desaprumo Y- (D4) 0.01 81.12 -11.34 0.00 -0.04 -4.92
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 13.39 -2149.74 -5409.65 2.03 -0.69 26.17
G1+G2+0.6V2+0.9D2 13.42 -1875.73 -5379.96 1.70 -0.80 -61.65
G1+G2+0.6V3+0.9D3 13.29 -1953.56 -5222.62 1.80 -0.14 107.96
G1+G2+0.6V4+0.9D4 13.52 -2071.92 -5566.99 1.93 -1.36 -143.44
G1+G2+0.7Q+0.6V1+0.9D1 15.27 -2476.81 -6380.56 2.35 -0.84 16.15
G1+G2+0.7Q+0.6V2+0.9D2 15.31 -2202.80 -6350.88 2.02 -0.95 -71.68
G1+G2+0.7Q+0.6V3+0.9D3 15.18 -2280.63 -6193.53 212 -0.28 97.94
G1+G2+0.7Q+0.6V4+0.9D4 15.40 -2398.99 -6537.91 2.25 -1.50 -153.47
G1+G2+0.7Q+V1+0.54D1 15.25 -2551.79 -6456.54 2.43 -0.80 41.12
G1+G2+0.7Q+V2+0.54D2 15.32 -2127.82 -6274.90 1.94 -0.98 -96.65
G1+G2+0.7Q+V3+0.54D3 15.11 -2163.09 -6089.65 2.08 0.09 177.00
G1+G2+0.7Q+V4+0.54D4 15.47 -2516.53 -6641.79 2.29 -1.87 -232.53
G1+G2+D1 13.41 -2029.73 -5326.16 1.90 -0.74 -13.28
G1+G2+D2 13.40 -1995.75 -5463.45 1.83 -0.75 -22.20
G1+G2+D3 13.40 -2093.86 -5383.47 1.86 -0.71 -12.82
G1+G2+D4 13.41 -1931.62 -5406.14 1.87 -0.78 -22.66
G1+G2+Q+0.6V1+0.54D1 16.08 -2610.85 -6821.45 2.47 -0.90 10.24
G1+G2+Q+0.6V2+0.54D2 16.12 -2349.11 -6742.21 2.17 -1.01 -74.36
G1+G2+Q+0.6V3+0.54D3 15.99 -2391.52 -6613.73 2.26 -0.36 91.87
G1+G2+Q+0.6V4+0.54D4 16.21 -2568.44 -6949.93 2.39 -1.55 -155.99
G1+G2+Q+D1 16.10 -2496.97 -6713.18 2.36 -0.95 -27.60
G1+G2+Q+D2 16.09 -2462.99 -6850.48 2.29 -0.96 -36.53
G1+G2+Q+D3 16.09 -2561.10 -6770.49 2.32 -0.92 -27.14
G1+G2+Q+D4 16.10 -2398.86 -6793.17 2.33 -0.99 -36.98
G1+G2+V1+0.54D1 13.37 -2224.73 -5485.63 2.1 -0.66 51.15
G1+G2+V2+0.54D2 13.44 -1800.75 -5303.98 1.62 -0.83 -86.63
G1+G2+V3+0.54D3 13.23 -1836.02 -5118.74 1.76 0.23 187.03
G1+G2+V4+0.54D4 13.58 -2189.46 -5670.87 1.97 -1.73 -222.51
Fundacéao B1-2-3-4
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgf/m)
Peso proéprio (G1) 141.18 16330.84 -46332.58 1.34 0.53 1047.84
Adicional (G2) 41.61 5379.33 -14242.75 0.41 0.25 411.28
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 44.50 13145.34 -39391.37 0.97 0.32 972.31
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -7.35 -15742.87 29940.40 3.56 -0.31 -1567.37
Vento X- (V2) 7.35 15742.87 -29940.39 -3.56 0.31 1567.37
Vento Y+ (V3) 30.44 15390.83 -9507.44 1.63 10.48 -1111.40
Vento Y- (V4) -30.44 -15390.83 9507.44 -1.63 -10.48 1111.40
Desaprumo X+ (D1) -0.54 -1269.81 3017.07 0.03 -0.02 -100.77
Desaprumo X- (D2) 0.54 1269.81 -3017.07 -0.03 0.02 100.77
Desaprumo Y+ (D3) 1.05 1.47 -334.47 0.02 0.10 -18.59
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Fundacao B1-2-3-4
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
Desaprumo Y- (D4) -1.05 -1.47 334.47 -0.02 -0.10 18.59
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 177.89 11118.47 -39888.23 3.92 0.58 427.76
G1+G2+0.6V2+0.9D2 187.68 32301.87 -81262.42 -0.41 0.99 2490.48
G1+G2+0.6V3+0.9D3 201.99 30945.99 -66581.65 2.75 7.16 775.50
G1+G2+0.6V4+0.9D4 163.58 12474.35 -54569.01 0.75 -5.60 2142.73
G1+G2+0.7Q+0.6V1+0.9D1 209.04 20320.21 -67462.19 4.60 0.80 1108.37
G1+G2+0.7Q+0.6V2+0.9D2 218.83 41503.61 -108836.38 0.27 1.21 3171.10
G1+G2+0.7Q+0.6V3+0.9D3 233.15 40147.74 -94155.61 3.43 7.39 1456.12
G1+G2+0.7Q+0.6V4+0.9D4 194.73 21676.09 -82142.97 1.43 -5.37 2823.35
G1+G2+0.7Q+V1+0.54D1 206.30 14481.45 -56575.18 6.01 0.69 517.80
G1+G2+0.7Q+V2+0.54D2 221.58 47342.37 -119723.40 -1.15 1.33 3761.67
G1+G2+0.7Q+V3+0.54D3 244.94 46303.54 -97837.84 4.08 11.54 1018.27
G1+G2+0.7Q+V4+0.54D4 182.93 15520.28 -78460.73 0.79 -9.53 3261.20
G1+G2+D1 182.25 20440.36 -57558.26 1.78 0.76 1358.35
G1+G2+D2 183.32 22979.98 -63592.40 1.72 0.80 1559.88
G1+G2+D3 183.83 21711.64 -60909.80 1.78 0.89 1440.53
G1+G2+D4 181.74 21708.70 -60240.86 1.73 0.68 1477.71
G1+G2+Q+0.6V1+0.54D1 222.59 24722.20 -80368.75 4.88 0.91 1436.44
G1+G2+Q+0.6V2+0.54D2 231.99 44988.82 -119564.65 0.57 1.30 3426.41
G1+G2+Q+0.6V3+0.54D3 246.12 44090.81 -105852.28 3.71 7.45 1754.52
G1+G2+Q+0.6V4+0.54D4 208.46 25620.22 -94081.12 1.73 -5.24 3108.33
G1+G2+Q+D1 226.75 33585.71 -96949.63 2.75 1.08 2330.66
G1+G2+Q+D2 227.83 36125.32 -102983.77 2.69 1.13 2532.19
G1+G2+Q+D3 228.34 34856.98 -100301.17 2.75 1.21 2412.84
G1+G2+Q+D4 226.24 34854.05 -99632.23 2.70 1.00 2450.02
G1+G2+V1+0.54D1 175.14 5279.71 -29001.22 5.33 0.46 -162.81
G1+G2+V2+0.54D2 190.43 38140.63 -92149.44 -1.83 1.10 3081.05
G1+G2+V3+0.54D3 213.79 37101.80 -70263.88 3.40 11.32 337.66
G1+G2+V4+0.54D4 151.78 6318.54 -50886.77 0.1 -9.75 2580.58
Fundacido S14
Combinacao b M My X vy s
(t) | (kgfm) | (kgfm) | (tf) (t) | (kgfim)

Peso proprio (G1) 6.80 0.00 0.00 -0.20 0.02 0.00

Adicional (G2) 4.41 0.00 0.00 -0.13 -0.01 0.00

Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00

Acidental (Q) 2.54 0.00 0.00 -0.16 0.03 0.00

Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00

Vento X+ (V1) -0.82 0.00 0.00 0.17 -0.04 0.00

Vento X- (V2) 0.82 0.00 0.00 -0.17 0.04 0.00

Vento Y+ (V3) 4.90 0.00 0.00 -0.19 0.02 0.00

Vento Y- (V4) -4.90 0.00 0.00 0.19 -0.02 0.00

Desaprumo X+ (D1) -0.06 0.00 0.00 0.01 0.00 0.00

Desaprumo X- (D2) 0.06 0.00 0.00 -0.01 0.00 0.00

Desaprumo Y+ (D3) 0.10 0.00 0.00 -0.01 0.00 0.00

Desaprumo Y- (D4) -0.10 0.00 0.00 0.01 0.00 0.00

Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00

Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00

Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00

Retracdo (R) 0.00 0.00 0.00 0.00 0.00 0.00

G1+G2+0.6V1+0.9D1 10.67 0.00 0.00 -0.23 -0.02 0.00
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Fundaciao S14
Combinagao N Mx My Vx vy Mt

(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+0.6V2+0.9D2 11.76 0.00 0.00 -0.45 0.04 0.00
G1+G2+0.6V3+0.9D3 14.24 0.00 0.00 -0.46 0.03 0.00
G1+G2+0.6V4+0.9D4 8.18 0.00 0.00 -0.22 0.00 0.00
G1+G2+0.7Q+0.6V1+0.9D1 12.44 0.00 0.00 -0.34 0.00 0.00
G1+G2+0.7Q+0.6V2+0.9D2 13.53 0.00 0.00 -0.56 0.06 0.00
G1+G2+0.7Q+0.6V3+0.9D3 16.02 0.00 0.00 -0.57 0.05 0.00
G1+G2+0.7Q+0.6V4+0.9D4 9.96 0.00 0.00 -0.33 0.02 0.00
G1+G2+0.7Q+V1+0.54D1 12.14 0.00 0.00 -0.27 -0.01 0.00
G1+G2+0.7Q+V2+0.54D2 13.84 0.00 0.00 -0.62 0.07 0.00
G1+G2+0.7Q+V3+0.54D3 17.94 0.00 0.00 -0.64 0.05 0.00
G1+G2+0.7Q+V4+0.54D4 8.04 0.00 0.00 -0.25 0.01 0.00
G1+G2+D1 11.15 0.00 0.00 -0.32 0.01 0.00
G1+G2+D2 11.27 0.00 0.00 -0.35 0.01 0.00
G1+G2+D3 11.31 0.00 0.00 -0.34 0.01 0.00
G1+G2+D4 11.11 0.00 0.00 -0.33 0.01 0.00
G1+G2+Q+0.6V1+0.54D1 13.23 0.00 0.00 -0.39 0.01 0.00
G1+G2+Q+0.6V2+0.54D2 14.27 0.00 0.00 -0.60 0.07 0.00
G1+G2+Q+0.6V3+0.54D3 16.74 0.00 0.00 -0.61 0.05 0.00
G1+G2+Q+0.6V4+0.54D4 10.76 0.00 0.00 -0.38 0.03 0.00
G1+G2+Q+D1 13.69 0.00 0.00 -0.48 0.04 0.00
G1+G2+Q+D2 13.81 0.00 0.00 -0.51 0.04 0.00
G1+G2+Q+D3 13.85 0.00 0.00 -0.50 0.04 0.00
G1+G2+Q+D4 13.65 0.00 0.00 -0.49 0.04 0.00
G1+G2+V1+0.54D1 10.36 0.00 0.00 -0.16 -0.03 0.00
G1+G2+V2+0.54D2 12.06 0.00 0.00 -0.51 0.05 0.00
G1+G2+V3+0.54D3 16.16 0.00 0.00 -0.53 0.03 0.00
G1+G2+V4+0.54D4 6.26 0.00 0.00 -0.14 -0.01 0.00

Fundacgdo S15
. = N Mx My Vx Vy Mt

Combinagao () | (kgfm) | (kgfm) | () | () | (kgfim)
Peso proprio (G1) 5.57 0.00 0.00 -0.30 -0.31 0.00
Adicional (G2) 3.81 0.00 0.00 -0.24 -0.23 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) 1.02 0.00 0.00 -0.24 -0.26 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) -0.43 0.00 0.00 0.36 0.26 0.00
Vento X- (V2) 0.43 0.00 0.00 -0.36 -0.26 0.00
Vento Y+ (V3) -2.67 0.00 0.00 0.61 0.10 0.00
Vento Y- (V4) 2.67 0.00 0.00 -0.61 -0.10 0.00
Desaprumo X+ (D1) -0.01 0.00 0.00 0.02 0.01 0.00
Desaprumo X- (D2) 0.01 0.00 0.00 -0.02 -0.01 0.00
Desaprumo Y+ (D3) -0.05 0.00 0.00 0.01 0.01 0.00
Desaprumo Y- (D4) 0.05 0.00 0.00 -0.01 -0.01 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 9.10 0.00 0.00 -0.31 -0.37 0.00
G1+G2+0.6V2+0.9D2 9.65 0.00 0.00 -0.78 -0.71 0.00
G1+G2+0.6V3+0.9D3 7.73 0.00 0.00 -0.17 -0.48 0.00
G1+G2+0.6V4+0.9D4 11.02 0.00 0.00 -0.92 -0.60 0.00
G1+G2+0.7Q+0.6V1+0.9D1 9.82 0.00 0.00 -0.47 -0.55 0.00
G1+G2+0.7Q+0.6V2+0.9D2 10.36 0.00 0.00 -0.94 -0.89 0.00
G1+G2+0.7Q+0.6V3+0.9D3 8.44 0.00 0.00 -0.34 -0.66 0.00
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Fundacido S15
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+0.7Q+0.6V4+0.9D4 11.73 0.00 0.00 -1.08 -0.79 0.00
G1+G2+0.7Q+V1+0.54D1 9.65 0.00 0.00 -0.34 -0.45 0.00
G1+G2+0.7Q+V2+0.54D2 10.53 0.00 0.00 -1.08 -0.99 0.00
G1+G2+0.7Q+V3+0.54D3 7.39 0.00 0.00 -0.10 -0.62 0.00
G1+G2+0.7Q+V4+0.54D4 12.78 0.00 0.00 -1.32 -0.82 0.00
G1+G2+D1 9.36 0.00 0.00 -0.52 -0.53 0.00
G1+G2+D2 9.39 0.00 0.00 -0.57 -0.56 0.00
G1+G2+D3 9.33 0.00 0.00 -0.53 -0.54 0.00
G1+G2+D4 9.42 0.00 0.00 -0.55 -0.55 0.00
G1+G2+Q+0.6V1+0.54D1 10.13 0.00 0.00 -0.55 -0.64 0.00
G1+G2+Q+0.6V2+0.54D2 10.66 0.00 0.00 -1.01 -0.96 0.00
G1+G2+Q+0.6V3+0.54D3 8.77 0.00 0.00 -0.41 -0.74 0.00
G1+G2+Q+0.6V4+0.54D4 12.02 0.00 0.00 -1.15 -0.86 0.00
G1+G2+Q+D1 10.38 0.00 0.00 -0.76 -0.79 0.00
G1+G2+Q+D2 10.41 0.00 0.00 -0.80 -0.81 0.00
G1+G2+Q+D3 10.35 0.00 0.00 -0.77 -0.79 0.00
G1+G2+Q+D4 10.44 0.00 0.00 -0.79 -0.81 0.00
G1+G2+V1+0.54D1 8.94 0.00 0.00 -0.17 -0.27 0.00
G1+G2+V2+0.54D2 9.82 0.00 0.00 -0.91 -0.81 0.00
G1+G2+V3+0.54D3 6.68 0.00 0.00 0.07 -0.44 0.00
G1+G2+V4+0.54D4 12.07 0.00 0.00 -1.16 -0.64 0.00
Fundacao S$12-13
Combinagao N D My s Vy LAl
(t) | (kgfm) | (kgfm) | (th) () | (kgfim)

Peso proprio (G1) 1.59 0.00 0.00 -0.39 0.72 0.00
Adicional (G2) 1.54 0.00 0.00 -0.22 0.46 0.00
Solo (S) 0.00 0.00 0.00 0.00 0.00 0.00
Acidental (Q) -0.82 0.00 0.00 -0.11 0.27 0.00
Agua (A) 0.00 0.00 0.00 0.00 0.00 0.00
Vento X+ (V1) 1.07 0.00 0.00 0.00 -0.08 0.00
Vento X- (V2) -1.07 0.00 0.00 0.00 0.08 0.00
Vento Y+ (V3) -2.00 0.00 0.00 -0.68 1.27 0.00
Vento Y- (V4) 2.00 0.00 0.00 0.68 -1.27 0.00
Desaprumo X+ (D1) 0.06 0.00 0.00 0.00 -0.01 0.00
Desaprumo X- (D2) -0.06 0.00 0.00 0.00 0.01 0.00
Desaprumo Y+ (D3) -0.05 0.00 0.00 -0.01 0.02 0.00
Desaprumo Y- (D4) 0.05 0.00 0.00 0.01 -0.02 0.00
Subpresséo (AS) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 1 (T1) 0.00 0.00 0.00 0.00 0.00 0.00
Temperatura 2 (T2) 0.00 0.00 0.00 0.00 0.00 0.00
Retragdo (R) 0.00 0.00 0.00 0.00 0.00 0.00
G1+G2+0.6V1+0.9D1 3.83 0.00 0.00 -0.61 1.13 0.00
G1+G2+0.6V2+0.9D2 243 0.00 0.00 -0.61 1.24 0.00
G1+G2+0.6V3+0.9D3 1.89 0.00 0.00 -1.03 1.96 0.00
G1+G2+0.6V4+0.9D4 4.38 0.00 0.00 -0.19 0.40 0.00
G1+G2+0.7Q+0.6V1+0.9D1 3.25 0.00 0.00 -0.69 1.32 0.00
G1+G2+0.7Q+0.6V2+0.9D2 1.85 0.00 0.00 -0.69 1.43 0.00
G1+G2+0.7Q+0.6V3+0.9D3 1.31 0.00 0.00 -1.11 2.16 0.00
G1+G2+0.7Q+0.6V4+0.9D4 3.80 0.00 0.00 -0.27 0.60 0.00
G1+G2+0.7Q+V1+0.54D1 3.66 0.00 0.00 -0.69 1.29 0.00
G1+G2+0.7Q+V2+0.54D2 1.45 0.00 0.00 -0.69 1.46 0.00
G1+G2+0.7Q+V3+0.54D3 0.53 0.00 0.00 -1.37 2.66 0.00
G1+G2+0.7Q+V4+0.54D4 4.58 0.00 0.00 0.00 0.10 0.00
G1+G2+D1 3.20 0.00 0.00 -0.61 1.18 0.00
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Fundacao $12-13
Combinagao N Mx My Vx vy Mt
(tf) (kgf.m) (kgf.m) (tf) (tf) (kgfim)
G1+G2+D2 3.07 0.00 0.00 -0.61 1.19 0.00
G1+G2+D3 3.08 0.00 0.00 -0.62 1.20 0.00
G1+G2+D4 3.18 0.00 0.00 -0.60 1.16 0.00
G1+G2+Q+0.6V1+0.54D1 2.98 0.00 0.00 -0.73 1.41 0.00
G1+G2+Q+0.6V2+0.54D2 1.63 0.00 0.00 -0.72 1.51 0.00
G1+G2+Q+0.6V3+0.54D3 1.08 0.00 0.00 -1.14 2.23 0.00
G1+G2+Q+0.6V4+0.54D4 3.53 0.00 0.00 -0.31 0.69 0.00
G1+G2+Q+D1 2.37 0.00 0.00 -0.73 1.45 0.00
G1+G2+Q+D2 2.24 0.00 0.00 -0.72 1.47 0.00
G1+G2+Q+D3 2.26 0.00 0.00 -0.74 1.48 0.00
G1+G2+Q+D4 2.36 0.00 0.00 -0.71 1.44 0.00
G1+G2+V1+0.54D1 4.24 0.00 0.00 -0.61 1.10 0.00
G1+G2+V2+0.54D2 2.02 0.00 0.00 -0.61 1.27 0.00
G1+G2+V3+0.54D3 1.10 0.00 0.00 -1.29 2.46 0.00
G1+G2+V4+0.54D4 5.16 0.00 0.00 0.08 -0.10 0.00
Legenda
- Caso: indica o caso de carregamento no qual serdo apresentados os esforgos
My, $Vy atuantes;
T~ - Elemento: nome da fundagao;

- N: esforgo axial na fundagéao (inclui o peso préprio do bloco caso sua seg¢do tenha
Mx sido definida no langamento);

Y _ | - Mx: momento fletor na fundacgao, atuante em torno do eixo X global;

#Wx | - My: momento fletor na fundagao, atuante em torno do eixo Y global;

- Vx: esforco cortante na fundagéo, atuante no plano paralelo a diregédo X global;

- Vly: esforgo cortante na fundacao, atuante no plano paralelo a direcdo Y global;

- Mt: momento de tor¢ao atuante.

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

49



SVAIZER & GUTIERREZ

en genh

3, 3 I @A

Pavimento Embasamento

Resultado dos Blocos

Embasamento fck = 400.00 E =318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr =4.00 cm
ne LB hb Principal (cm?) Estribo (cm?) Superior (cm?) As dif’t'
Blocos | o LH (cm) (cm?)
(cm) X Y Hor. Vert. X Y
1 150.00 16.08 87.97
B5 100 | 150.00 | 12500 - " | (8216.0) | 2x(14 2 20.0) - - -
1 150.00 16.08 87.97
B6 100 | 15000 | 12500 - " | (8516.0) | 2x(14 5 20.0) - - -
2 | 490.60 80.42 16.08 80.42 4418 1.01
B1-2-3-4 1 400 | 180.60 | %90 | (108320) | | (8016.0) | 2x(20816.0) | (9825.0) | ~ | (28.0c/20)

Calculo do Bloco B5

Pavimento Embasamento -

Lance 1

Dados gerais

Dados do concreto

Tipo do bloco: 1
Cobrimento= 4.00 cm

fck = 400 kgf/cm?
Ecs = 318758 kgf/cm?

Peso especifico = 2500 kgf/m?

Calculo das dimensoes do bloco

150

150

Estaca (cm) Altura do bloco (cm) Secao do bloco (cm)
Tipo circular Util 120.00 LB 150.00
Secido 100.00 Total 125.00 LH 150.00
Espagamento Cobrimento do Cobrimento do
entre estacas (e) 0.00 bloco na estaca 5.00 bloco (CB) 25.00
Area de forma 0.00 m?
Volume concreto 277 m?
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Estimativa da carga solicitante

Peso proprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
6.93 62.96 0.00 69.89

Determinagao do numero de estacas

Dimensdes | Altura Pgsq Cal"ga Ca!'ga Momento Forga
Modelo NE préprio max. min. horiz.
(cm) (cm) (tf) (tf) (th) (kgf.m) (tf)
1 1 150x150 125 6.93 69.89 69.89 9820 3.99
Limites 20.00 -2.00 100 0.10
Estimativa dos esforgos nas estacas
Estaca Carga max. Carga min. Momento Forga horiz.
(tf) (tf) (kgf.m) (tf)
T5-1 69.89 69.89 9820 3.99

Dimensionamento da armadura de retracao

IE0CEE DeltaT (°C) | DeltaTer(°C) | As(cm?) | Armaduras
endurecimento

Estribo horizontal Lento 19.89 18.69 9.53 82 16.0

Dimensionamento da armadura

Método de calculo: biela-tirante

Tensao (tf) As (cm?) Armaduras

Armadura principal na
direcdo X
Armadura principal na
direcdo Y

Estribo horizontal 0.95 2.45 82 16.0

. . 28 ¢ 20.0
Estribo vertical 0.95 2.21 (14 estribos)

Armadura superior na
direcdo X
Armadura superior na
direcdo Y
Armadura distribuicdo - - -
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Calculo do Bloco B6

Pavimento Embasamento -

Lance 1

Dados gerais

Dados do concreto

Tipo do bloco: 1
Cobrimento=4.00 cm

fck = 400 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500 kgf/m?

Calculo das dimensoes do bloco

150

150

Estaca (cm) Altyra do bloco (cm) Secao do bloco (cm)
Tipo circular Util 120.00 LB 150.00
Secao 100.00 Total 125.00 LH 150.00
Espagamento Cobrimento do Cobrimento do
entre estacas (e) e bloco na estaca 20 bloco (CB) S
Area de forma 0.00 m?
Volume concreto 277 m?
Estimativa da carga solicitante
Peso proprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
6.93 61.05 0.00 67.99
Determinagao do numero de estacas
Dimensdes | Altura Pgsq Ca['ga Ca'fga Momento Forga
Modelo NE (cm) (cm) proprio max. min. (kgf.m) horiz.
(tf) (tf) (tf) ' (tf)
1 1 150x150 125 6.93 67.99 67.99 8638 2.60
Limites 20.00 -2.00 100 0.10
Estimativa dos esforgos nas estacas
Carga max. Carga min. Momento Forga horiz.
Estaca
(tf) (tf) (kgf.m) (tf)
T6-1 67.99 67.99 8638 2.60
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Dimensionamento da armadura de retragao

Tipo de DeltaT (°C) | DeltaTer(°C) | As(cm? | Armaduras
endurecimento
Estribo horizontal Lento 19.89 18.69 9.53 89 16.0
Dimensionamento da armadura
Método de calculo: biela-tirante
Tensao (tf) As (cm?) Armaduras
Armadura principal na ) ) )
diregao X
Armadura principal na } ) }
direcdo Y
Estribo horizontal 0.95 245 89 16.0
Estribo vertical 0.95 2.21 2D AU

(14 estribos)

Armadura superior na
direcao X

Armadura superior na
direcdo Y

Armadura distribuicao
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Calculo do Bloco B1-2-3-4

Pavimento Embasamento -
Lance 1

Dados do concreto

fck = 400 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500 kgf/m?

Dados gerais

Tipo do bloco: 2
Cobrimento=4.00 cm

Calculo das dimensoes do bloco

18068

2906

Estaca (cm) Altura do bloco (cm) Secao do bloco (cm)
Tipo circular Util 120.00 LB 490.60
Segao 100.00 Total 125.00 LH 180.60
Espagamento Cobrimento do Cobrimento do
entre estacas (e) iy bloco na estaca <0 bloco (CB) kD
Area de forma 16.78 m?
Volume concreto 11.00 m®

Estimativa da carga solicitante

Peso proprio Nmax Carga momento Carga total
(tf) (tf) (tf) (tf)
27.49 218.63 82.91 329.03

Verificagcdo ao esmagamento da biela - Método de Blévot & Frémy

Junto ao pilar Junto a estaca
Tensao solicitante
(kgflcm?) 157.76 76.11
Tensao admissivel
(kgflcm?) 360.00 360.00
Condigao Ok Ok
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Determinagao do numero de estacas

Dimensdées | Altura Pgsq Ca['ga C"'fga Momento Forga
Modelo NE proéprio max. min. horiz.
(cm) (cm) (th) (th) (th) (kgf.m) (tf)
1 1 406x406 125 51.46 270.09 270.09 129925 12.40
2 2 491x181 125 27.49 164.51 81.60 9546 6.20
Limites 20.00 -2.00 100 0.10
Estimativa dos esforgos nas estacas
Estaca Carga max. Carga min. Momento Forga horiz.
(tf) (tf) (kgf.m) (tf)
T1-2-3-4-1 113.86 81.60 9546 6.20
T1-2-3-4-2 164.51 132.26 9546 6.20
Dimensionamento da armadura de retragao
Tlpo_de Delta T (°C) Delta Tcr (°C) As (cm?) Armaduras
endurecimento
Estribo horizontal Lento 22.73 18.47 9.53 82 16.0
Dimensionamento da armadura
Método de calculo: biela-tirante
Tensao (tf) As (cm?) Armaduras
Armadura principal na 21250 80.98 10 2 32.0
direcdo X ) ) )
Armadura principal na ) ) )
diregao Y
Estribo horizontal 26.56 10.12 82 16.0
Estribo vertical 26.56 10.12 LU IR

(20 estribos)

Armadura superior na

direcdio X - 16.20 92250
Armadura superior na

diregio Y ) ) )
Armadura distribuicdo 42.50 1.01 2 8.0 ¢/20
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Relatério de calculo dos tubuldes
Embasamento fck = 400.00 E =318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr =4.50 cm

Dimensionamento da base

Resultados de dimensionamento

Dados Resultados
Esforcos Solo Dimensdes (cm) Armadura
Carga E Solo P b Ll
Nome MB FB Carga (kgfim®) | Angulo B Ho inf inf
MH FH totgl Padm Cgeséo atrito
(kgf.m) (tf) (th) (kgflcm?) (graus) H HA1 AsB AsH
sup sup
3258.53 | 0.11 87.56 1800.00 195.00 25.00
TS | 741436 | 127| 9106 | 9| 050 28| 419500 | 110.00
4083.63 | 0.26 85.66 1800.00 195.00 25.00
6 | 311254 | 1.23| 89.15| B9 os0 28| 195.00 | 110.00
7155.72 | 1.38 113.78 1800.00 205.00 35.00
T-T2 | 33306 | 1.08| 117.84| 08| 300 30 | 505.00 | 125.00
Estabilidade
Esforcos Pressodes(kgf/cm?) Estabilidade Dimensionamento
Psolo Tombamento Deslizamento | Arranc. Dir. B Dir. H
MB FB Carga Dir. B Dir. H Md Md
Nome MH FH Carga Padm Sig1 Msd Msd Fsd Nt As As
(kgf.m) | (tf) total Sig2 Mrd Mrd Frd Ns (cm?/m) | (cm3m)
gt (tf) Sig3 Cond. Cond. Cond. (1.5) Ns>Nt A's A's
Sig4 (1.5) (1.5) (cm?m) | (cm3*m)
4.04
2744.69 6628.99 1.1 59.75 59.75
T5 ;ifi'gg gﬂ g?gg 6.00 ;"gg 30028.45 | 30028.45 22.39 0.00 0.00
’ ’ ’ 1:83 10.94 4.53 20.25 0.00 0.00
3.57
3957.99 3112.54 1.13 54.92 54.92
T6 | ooo ey 8'32 500 | 600 "23% 80835.74 | 83516.54 24.71 0.00 0.00
) ) ) ) 20.42 26.83 21.80 0.00 0.00
2.16
4.47
7155.72 7727.78 1.56 81.82 81.82
T1-T2 {73:1322(7)2 132 ::::?;i 6.80 22; 116622.90 | 76924.95 41.64 0.00 0.00
’ ’ ’ 2'42 16.30 9.95 26.74 0.00 0.00
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Dimensionamento do fuste

Esforcos Verificagao concreto simples Resultados
~ SigCd SigTd CisWwd Msd Estribo
Nome | Sé¢do | Nd Msd | giocrd | sigTrd | Ciswrd | C°f2 Mrd As Fretagem
(cm) vd Mtd 2 2 2 | limite
(tf) (kgf.m) (kgflcm?) | (kgflem?) | (kgflcm?) (cm) (kgf.m) fuste Cota
ot Cond. Cond. Cond. Cond. (cm)
16 2 5.0
18.02 5.85 0.03 14547.96
T5 [ 100.00 | 4212 | 1958796 | 9444 5.80 221 | 30.00 | 103691.45 (;2 f’;gﬁz) c/19
: : 0.19 1.01 0.01 0.14 :
0.00
160 5.0
13.36 0.00 0.64 13252.02
T6 | 100.00 6376812 12?821@2 94.44 5.80 1.96 30.00 | 102806.38 (;g 1”713#) c/19
: : 0.14 0.00 0.32 0.13 :
0.00
16 2 5.0
24.17 6.69 1.67 21388.42
1372 110000 | 91201 27388421 9444 | 580 215 | 3000 | 14146341 | 22100 c/19
: : 0.26 1.15 0.78 0.15 : 0.00
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Resultados dos Pilares
Embasamento fck = 400.00 E =318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 1 cobr = 3.50 cm
Dados | Resultados
leb Nd MBd MHd As b .
. ; . Estribo
Secido Nivel vinc max topo topo | Armaduras Topo Esb b
Pilar Altura leh Nd MBd MHd As h
(cm) . . o Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
10.05
50.00 229.00 59 16.0
P1 X 9060.00 RR 33.87 461 5217 8.04 25.0 15.85
1:20 120.00 | 229.00 1.09 1071 7257 4216.0 c/15 9.90
80.00
RR 0.7
14 ¢ 16.0
6.03
50.00 229.00 3216.0
P2 X 9060.00 RR 79.77 941 1868 8.04 25.0 15.85
1:20 120.00 | 229.00 39.18 1725 1517 4916.0 c/15 9.90
80.00
RR 0.5
10 2 16.0
6.03
50.00 229.00 3216.0
P3 X 9060.00 RR 93.74 736 3318 8.04 2 5.0 15.85
1:20 120.00 | 229.00 29.73 1250 4470 43 16.0 c/15 9.90
80.00
RR 0.5
10 2 16.0
6.03
50.00 229.00 3216.0
P4 X 9060.00 RR 138.73 434 7836 8.04 2 5.0 15.85
1:20 120.00 | 229.00 4.14 3240 7572 43 16.0 c/15 9.90
80.00
RR 0.5
10 2 16.0
12.57
80.00 250.00 4920.0
P5 X 9060.00 RR 88.14 4412 | 22081 18.85 25.0 10.81
1:20 30.00 | 250.00 -8.22 3556 | 19880 6 2 20.0 c/20 5.77
150.00
RR 0.4
16 @ 20.0
12.57
80.00 250.00 4920.0
P6 X 9060.00 RR 85.47 6864 | 12543 18.85 25.0 10.81
1:20 30.00 | 560.00 41.46 5581 12384 6 2 20.0 c/20 12.92
150.00
RR 0.4
16 2 20.0
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Calculo do Pilar P1

Pavimento Embasamento - Lance 1

Dados da sec¢ao

transversal

Dados do concreto

Secgao retangular

b =50.00cm h=280.00cm
Cobrimento = 3.50 cm

Fi=2.11

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos

esbeltez
Vineulo = RR Msdtopo = 461 kgf.m | Ndmax = 33.87 f

B le =229.00 cm Msdbase = 1071 kgf Ndmin = 1.09 tf
Esbeltez = 15.85 sdbase = gt-m amin = 1.
Vinculo = RR ni = 0.03

H le = 229.00 cm Msdtopo = 5217 kgf.m Gama-n = 1.00

B ! = = = 2

Esbeltez = 9.90 Msdbase = 7257 kgf.m Td = 79 kgf.m (Asl = 0.08 cm?)

Dimensionamento por: Se¢ao de base

Armadura I -
Diregéio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
Msdtopo = ‘_‘53 Madcentro = 0 L
B Msdcentro = 812 Madbase = 0 M1d,min = 693 55 16.0
Msdbase = 1052 M2d = 41 M2d,min =0 4 g 16'0 G1+G2+0.98Q+1.4V3+0.76D3
lambda1 = 35.00 _ ’ Msd(x) = 1052 kgf.m
Med =0 Msd(y) = 7122 kgf.m
Msdtopo =5168 | oo =0 e Mrd(x) = 7364 kgf.m
H Msdcentro = 6341 Madbase = 0 M1d,min = 901 0 7 o Mrd(y) = 49863 kgf.m
Msdbase = 7122 - M2d,min =0 e Mrd/Msd=7.00
_ M2d = 60
lambda1 = 35.00 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

45

VHd topo = 8.50 tf
VHd base = 8.50 tf
Gama-n = 1.00

Inclinagao bielas Cisalhamento Torgcao
VBd topo = 2.57 tf _
| VBd base =257 tf | 14 = 79 kgf.m
Gama-n = 1.00

Verificacdo de esforcos limites
Direcao Cisalhamento Torcao Cisalhamento + Torcao
Vd =2.57 tf Td =79 kgf.m _
B VRA2 = 234.32tf | TRd2 = 41293 kgf.m | Y&/VRd2 + Td/TRd2=0.01
Vd = 8.50 tf Td =79 kgf.m _
H VRA2 = 24365t | TRA2 = 41293 kgf.m | Y/VRd2 + Td/TRd2=0.04
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=45.20cm L
veo=38.06tF |y =000 | vew = 0.00
k =2.00 emz/m ’ Asw = 0.00 cm?#m
Vc =76.13 tf
d=75.20cm L
Veo=39.58tf | vmin =000t g - 000t
-~ Aswmin = 0.00 _ 2
k =2.00 em2/m Asw = 0.00 cm?m
Vc =79.16 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:r;agc;zra Topo Base final
he = 15.38 cm _ > Zr =0.00 tf Zr =0.00 tf Asw = 0.08 cm?m
Ae = 2236.69 cm? | A90=0.04cm Zs=000tf | Zs=000tf | 85.0c/5
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Calculo do Pilar P2

Pavimento Embasamento - Lance 1

Dados da sec¢ao
transversal

Dados do concreto

Secao retangular

b=50.00cm h=80.00cm

Cobrimento = 3.50 cm

Fi=2.11

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcdo | Calculo da esbeltez Esforgcos maximos
Vinculo = RR Msdtopo = 941 kgf.m
B le =229.00 cm Msdbase = 1725 Ndmax = 79.77 tf
Esbeltez = 15.85 kgf.m Ndmin = 39.18 tf
. _ Msdtopo = 1868 ni = 0.07
’ l\é"lc‘z“z%‘ogsm kgf.m Gama-n = 1.00
- . = = = 2
Esbeltez = 9.90 ﬁ/ésfdr:ase =1517 Td = 52 kgf.m (Asl = 0.05 cm?)

Dimensionamento por: Momento minimo

Armadura e o P
Direcdo Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final

saopo =10 | eGoRe =0
B Msdcentro = 1370 Madbase =_0 M1d,min = 2393 35 16.0

Msdbase = 1370 M2d = 80 M2d,min =0 4 g 16.0 1.4G1+1.4G2+1.4Q+0.84V1+0.76D1

lambda1 = 35.00 _ ’ Msd(x) = 2154 kgf.m

Wellal? Msd(y) = 1356 kgf.m

Msdtopo = 992 wactopo =90 Joeteo Mrd(x) = 31716 kgf.m
H Msdcentro = 992 Madbase = 0 M1d,min = 3111 0 5 % Mrd(y) = 19969 kgf.m

Msdbase = 565 - M2d,min =0 =R Mrd/Msd=14.72

_ M2d = 24
lambda1 = 35.00 Med = 1

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagao bielas

Cisalhamento

Torgao

VBd topo = 3.26 f
VBd base = 3.26 tf
VHd topo = 2.06 tf

Td = 52 kgf.m
Gama-n = 1.00

45 VHd base = 2.06 tf
Gama-n = 1.00
Verificagao de esforgos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 3.26 tf Td =52 kgf.m _
B VRd2 = 234.32tf | TRd2 = 41293 kgf.m | Y4/VRd2 + Td/TRd2 =0.02

Vd = 2.06 tf Td =52 kgf.m _
H VRd2 = 243.65 tf TRd2 = 41293 kgf.m VA/VRd2 + Td/TRd2 = 0.01
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=45.20cm
B Vc0 =38.06tf | Vmin =0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =76.13 tf
d=75.20cm
H Vc0 =39.58tf | Vmin =0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?*m Asw = 0.00 cm?/m
Vc =79.16 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he = 15.38 cm _ > Zr =0.00 tf Zr =0.00 tf Asw = 0.05 cm?*m
Ae = 2236.69 cm? | A90=0.03cm 7s=000tf | Zs=0.00tf 0 5.0 /15
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Calculo do Pilar P3

Pavimento Embasamento - Lance 1

Dados da secéo transversal

Dados do concreto

Secgao retangular

b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

fck = 400.00

Fi=2.11

kgflcm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Diregdo | Calculo da esbeltez Esforgos maximos
V"lcwo s Msdtopo = 736 kgf.m Ndmax = 93.74 tf
8 le =229.00 cm Msdbase = 1250 kgf.m | Ndmin = 29.73 tf
Esbeltez = 15.85 - gr. | _mln =29.
Vinculo = RR ni =0.08
H le = 229.00 cm Msdtopo = 3318 kgf.m Gama-n = 1.00

Esbeltez = 9.90

Msdbase = 4470 kgf.m

Td = 121 kgf.m (Asl = 0.12 cm?)

Dimensionamento por: Se¢ao de base

Armadura ipe = N
Direcdo Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
ladiiege = 102 Madcentro = 0 P
Msdcentro = 224 — M1d,min = 899
B _ Madbase = 0 . 32 16.0
Msdbase = 224 M2d = 14 M2d,min =0 45160 G1+G2+1.4V3+0.76D3
lambda1 = 35.00 _ ’ Msd(x) = 224 kgf.m
Mcd = 0 Msd(y) = 3832 kgf.m
Msdtopo =3018 | Ma9toPO =0 e, Mrd(x) = 2408 kgf.m
H Msdcentro = 3506 Madbase = 0 M1d,min = 1169 0 5 Y Mrd(y) = 41243 kgf.m
Msdbase = 3832 a M2d,min =0 27 Mrd/Msd=10.76
_ M2d = 52
lambda1 = 35.00 Med = 1

Dimensionamento da armadura transversal

45

VHd topo = 4.84 tf
VHd base = 4.84 tf

Gama-n = 1.00

Modelo calculo Esforgcos
Inclinagao bielas Cisalhamento Torgéo
VBd topo = 2.60 tf _
| VBd base =2.60tf | /a4 = 121kgftm
Gama-n = 1.00

Verificacéo de esforcos limites

VRd2 = 243.65 tf

TRd2 = 41293 kgf.m

Direcao Cisalhamento Torcao Cisalhamento + Torcao
Vd =2.60 tf Td =121 kgf.m _
VRA2 = 234.32tf | TRd2 = 41293 kgf.m | Y&/VRd2 + Td/TRd2=0.01
Vd =4.84 tf Td =121 kgf.m

Vd/VRd2 + Td/TRd2 = 0.02
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Armadura de cisalhamento
Direcao Dados Am’ra_dura _Armadura
minima cisalhamento
d=45.20cm
B Vc0 =38.06tf | Vmin =0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =76.13 tf
d=75.20cm
H Vc0 =39.58tf | Vmin =0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =79.16 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 15.38 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =0.12 cm?m
Ae = 2236.69 cm? | A90=0.06cm Zs=000tf | Zs=0.00tf 2 5.0 /15
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Calculo do Pilar P4

Pavimento Embasamento - Lance 1

Dados do concreto
fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=2.11

Dados da secéo transversal

Secgao retangular
b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Diregdo | Calculo da esbeltez Esforgos maximos

Vlrlculo =RR Msdtopo = 434 kgf.m Ndmax = 138.73 1f

® le = 229.00 cm Msdbase = 3240 kgf Ndmin = 4.14 tf
Esbeltez = 15.85 - gr.m : _mln =4,
Vinculo = RR ni=0.12

H le = 229.00 cm Msdtopo = 7836 kgf.m | Gama-n = 1.00

= ) . T _ 2

Esbeltez = 9.90 Msdbase = 7572 kgf.m | Td = 160 kgf.m (Asl = 0.16 cm?)

Dimensionamento por: Se¢ao de base

Armadura e o I
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 354 el pe =
- Madcentro = 0 Lo
Msdcentro = 703 — M1d,min = 131
B _ Madbase = 0 . 32 16.0
Msdbase = 1408 M2d = 18 M2d,min =0 45160 G1+G2+1.4V4+0.76D4
lambda1 = 66.15 _ ’ Msd(x) = 1408 kgf.m
hier =l Msd(y) = 6805 kgf.m
Msdtopo = 6745 | MaGioPO=0 20200 | Mrd(x) = 6565 kgf.m
H Msdcentro = 6781 Madbase = 0 M1d,min =171 0 5 Y Mrd(y) = 31725 kgf.m
Msdbase = 6805 — M2d,min =0 — Mrd/Msd=4.66
_ M2d = 16
lambda1 = 49.44 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo Esforgcos
Inclinagao bielas Cisalhamento Torgéo
VBd topo = 13.45 tf _
| VBd base = 13.45tf | [ = 160 kgtm
VHd topo = 2.64 tf -
45 VHd base = 2.64 tf
Gama-n = 1.00
Verificagao de esforcos limites
Direcao Cisalhamento Torgcao Cisalhamento + Torcao
Vd =13.45 tf Td = 160 kgf.m _
B VRA2 = 23432 tf | TRA2 = 41293 kgf.m | Y&/VRd2 + Td/TRd2 =0.06
Vd = 2.64 tf Td = 160 kgf.m _
H VRA2 = 243.65tf | TRd2 = 41293 kgf.m | Y/VRd2 +Td/TRd2=0.01
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=45.20cm
B Vc0 =38.06tf | Vmin =0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =76.13 tf
d=75.20cm
H Vc0 =39.58tf | Vmin =0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?*m Asw = 0.00 cm?/m
Vc =79.16 tf
~ Armadura de
Armadura de torgao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he = 15.38 cm _ , | Zr=0.00 tf Zr=0.00tf | Asw=0.16 cm*¥m
Ae =2236.69 cmz | A90=008cm* oo 000t | Zs=0.00t | 85.0c/15
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Calculo do Pilar P5

Pavimento Embasamento - Lance 1

Dados da sec¢éao transversal

Dados do concreto

Secao retangular

b=80.00cm h=150.00cm
Cobrimento = 4.00 cm

Fi=2.07

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbheltez Esforcos maximos
Vinculo = RR Msdtopo = 4412 kgf.m | Ndmax = 88.14 tf
B le = 250.00 cm Msdbase = 3556 kgf.m | Ndmin = -8.22 tf
Esbeltez = 10.81 - g damin = -6.
Vinculo = RR ni =0.03
H le = 250.00 cm Msdtopo = 22081 kgf.m Gama-n = 1.00
N ! = = = 2
Esbeltez = 5.77 Msdbase = 19880 kgf.m | Td = 341 kgf.m (Asl = 0.21 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura I -
Direcsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
R0 S 5593 Madcentro = 0
B Msdcentro = 3484 Madbase = 0 M1d,min = 2972 42200
Msdbase = 2869 M2d = 84 M2d,min =0 6o 20'0 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 35.00 _ ’ Msd(x) = 3893 kgf.m
o=l Msd(y) = 22081 kgf.m
Msdtopo = 22081 | waqoP0 =9 Aoo200 .| Mrd(x) = 33783 kgf.m
H Msdcentro = 21201 Madbase = 0 M1d,min = 4572 04 Y Mrd(y) = 191604 kgf.m
Msdbase = 19880 _ M2d,min =0 e Mrd/Msd=8.68
_ M2d = 95
lambda1 = 35.00 Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforgcos

Cisalhamento

Torcéo

VBd topo = 2.27 tf
VBd base = 2.27 tf
VHd topo = 4.94 tf

Td = 341 kgf.m
Gama-n = 1.00

45 VHd base = 4.94 tf
Gama-n = 1.00
Verificagao de esforcos limites

Direcao Cisalhamento Torcao Cisalhamento + Torcao

Vd =2.27 tf Td = 341 kgf.m _
B VRA2 = 724.14tf | TRd2 = 209130 kgf.m | V&/VRd2 + Td/TRd2 =0.00

Vd =4.94 tf Td = 341 kgf.m _
H VRA2 = 749.09tf | TRd2 = 209130 kgf.m | V/VRd2 +Td/TRd2=0.01
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados minima cisalhamento

d=74.50cm

B Vc0 =117.63tf | Vmin = 0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =117.63 tf
d =144.50 cm

H Vc0 =121.69tf | Vmin =0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =121.69 tf

Armadura de torcio Armadura de Armadura
ki fretagem final
Dados Armat!ura Topo Base
torcao
he =26.09 cm _ » | Zr=0.00 tf Zr=0.00tf | Asw=0.12 cm?*m
Ae = 6680.53 cm? | A90=006¢cm® 170 000t | Zs=0.00t | @5.0c/20
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Calculo do Pilar P6

Pavimento Embasamento - Lance 1

Dados da secéo transversal

Dados do concreto

Secdo retangular
b=80.00cm h=150.00 cm
Cobrimento = 4.00 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.07

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esbeltez ¢
Vinculo = RR Msdtopo = 6864 kgfm | Ndmax = 85.47 tf
B le =250.00 cm _ e
_ Msdbase = 5581 kgf.m Ndmin = 41.46 tf
Esbeltez = 10.81 .
Vinculo = RR i = 00z
H le = 560.00 cm Msdtopo = 12543 kgf.m Gama-n = 1.00
- . — —_ - 2
Esbeltez = 12.92 Msdbase = 12384 kgf.m | Td =410 kgf.m (Asl = 0.25 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura e = -
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
Msdtopo = 6864 Madcentro = 0
B Msdcentro = 6351 Madbase =_0 M1d,min = 3334 43200
Msdbase = 5581 M2d = 134 M2d,min =0 6 Z 20'0 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 35.00 _ ’ Msd(x) = 6864 kgf.m
Med = 1 Msd(y) = 10918 kgf.m
Msdtopo = 10918 | MagtoPo =0 100200 | Mrd(x) = 89257 kgf.m
H Msdcentro = 10536 Madbase = 0 M1d,min = 5128 0 4 o Mrd(y) = 141964 kgf.m
Msdbase = 9962 M2d = 332 M2d,min =0 e Mrd/Msd=13.00
lambda1 = 35.00 Mecd ;5

Dimensionamento da armadura transversal

Modelo calculo

Esforgos

Inclinagao bielas Cisalhamento Torcéo
VBd topo = 2.83 tf _
| VBd base =2.83tf | /a4 =410 kgfm
Gama-n = 1.00

VHd topo = 2.11 tf

45 VHd base = 2.11 tf
Gama-n = 1.00
Verificagao de esforcos limites

Direcéo Cisalhamento Torcao Cisalhamento + Torcao

Vd =2.83 tf Td =410 kgf.m _
B | VRd2=724.141f | TRd2 = 209130 kgf.m | V&/VRd2+Td/TRd2=0.01

Vd =211 tf Td =410 kgf.m _
H VRA2 = 749.09 tf | TRd2 = 209130 kgf.m | Y&/VRd2 +Td/TRd2=0.00
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados minima cisalhamento

d=74.50cm

B Vc0 =117.63tf | Vmin = 0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
V¢ = 235.27 tf
d =144.50 cm

H Vc0 =121.69tf | Vmin =0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =243.37 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 26.09 cm A90 = 0.07 cm? Zr =0.00 tf Zr =0.00 tf Asw = 0.14 cm?m
Ae = 6680.53 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0 c/20
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Calculo dos Pilares

Embasamento fck = 400.00 kgflcm?  E = 318758 kgf/lcm?*  Peso Espec = 2500.00 kgf/m?

Lance 1 cobr=3.50 cm
Secio | eap B | Ndméx | Msd(x) | Mrd(x) As b
Pilar | S€¢d0 | esbB 4 in | Msd(y) | Mrdy) | MrdiMsd | Ash
y y
(em) | vine | uf | (kgfm) | (kgf.m) (cm?)
esb H ’ ’

RR 10.05

o 50)'(00 1585 | 33.87 1052 | 7364 (52 16.0)
so00 | RR 1.09 7122 | 49863 7.00 8.04

: 9.90 (4 2 16.0)
RR 6.03

- 50)'(00 1585 | 7977 | 2154 | 31716 (32 16.0)
so00 | RR 39.18 1356 | 19969 | 14.72 8.04

: 9.90 (4 6 16.0)
RR 6.03

- 2000 | 1585 | 9374 224 2408 (32 16.0)
so00 | RR | 2073 | 3832 | 41243 | 1076 8.04

: 9.90 (4 2 16.0)
000 | RR 6.03

o4 X 1585 | 13873 | 1408 | 6565 (32 16.0)
000 | RR 414 6805 | 31725 4.66 8.04

' 9.90 (4 3 16.0)
000 | RR 12.57

- ” 1081 | 8814 | 3893 | 33783 (4 2 20.0)
5000 | RR 822 | 22081 | 191604 | 868 18.85

: 5.77 (6 2 20.0)
000 | RR 12.57

o X 1081 | 8547 | 6864 | 89257 (4 20.0)
isooo | RR | 4146 | 10918 | 141964 | 13.00 18.85

: 12.92 (6 2 20.0)

Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Embasamento
Taxa de Taxa de
Pilares Secgao (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressao compressao

(bruta) (homogeneizada)
P1 50x80 24.19 0.00 22.98 0.02 0.02
P2 50x80 56.98 0.00 59.60 0.05 0.05
P3 50x80 66.96 0.00 62.84 0.05 0.05
P4 50x80 99.09 0.00 71.99 0.06 0.06
P5 80x150 62.96 0.00 54.38 0.02 0.02
P6 80x150 61.05 0.00 72.59 0.02 0.02
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Pavimento Inferior
Relatério de Resultados das Sapatas
Inferior fck = 400.00 kgflcm?  E = 318758 kgf/lcm®>  Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =4.00 cm
Dimensoées Armaduras inferiores Armaduras superiores
Nome B (cm) HO (cm) . . . .
H (cm) H1 (cm) Dir. B Dir. H Dir. B Dir. H
S14 125.00 15.00 92 10.0 c/15 82 10.0 c/16
135.00 35.00 (7.07 cm?) (6.28 cm?)
s15 85.00 20.00 8 @125 ¢c/20 6 2 10.0 c/15
150.00 35.00 (9.82 cm?) (4.71 cm?)
S12-13 140.00 100.00 | 18220.0c/15| 159220.0c/10 | 182 16.0c/15 | 10 @ 16.0c/15
260.00 100.00 (56.55 cm?) (47.10 cm?) (36.18 cm?) (20.11 cm?)
Relatério de Calculos das Sapatas
Inferior fck = 400.00 kgflcm?  E = 318758 kgf/cm®>  Peso Espec = 2500.00 kgf/m?
Lance 2 cobr =4.00 cm

Esforgcos e pressoes

Noma | NA | i | Cargalotal | Prossio SOt | Pressho Sig2 | Presséo sigd | Preseho Siod
(kgf.m) | (t) (th) a a . .
S14 119.60 0.54 17.94 1.35 1.41 1.32 1.25
179.40 0.36 22.49 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
s15 85.23 1.55 12.78 1.32 1.42 1.19 1.10
362.23 0.50 16.03 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
$12-13 51.79 0.09 5.16 - 0.41 042 - 0.39 038
344.00 2.99 17.03 (lim = 1.50) (lim = 1.50) (lim = 1.50) (lim = 1.50)
Estabilidade
Tombamento B Tombamento H Deslizamento Arrancamento
Mrd Mrd Frd
Nome Msd Mrd / Msd Msd Mrd/Msd | Fsd | Frd/Fsd ('::) (":3
(kgf.m) (kgf.m) (t)
s14 14057.47 117.54 15182.06 84.63 6.73 10.80
119.60 (lim = 1.50) 179.40 (lim=1.50) | 0.62 | lim=(1.50)
s15 6811.17 79.91 12019.71 33.18 5.04 3.44
85.23 (lim = 1.50) 362.23 (lim=1.50) | 1.46 | lim=(1.50)
$12-13 12346.69 1238.39 25119.12 1 73.02 454 | 152
51.79 (lim = 1.50) 344.00 (lim=1.50) | 2.99 | lim=(1.50)

Dimensionamento
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Armaduras inferiores Armaduras superiores
Nome Dir. B Dir. H Dir. B Dir. H
Md (kgf.m/m) Md (kgf.m/m) Md (kgf.m/m) Md (kgf.m/m)
As (cm3m) As (cm3m) A's (cm?m) A's (cm?m)
S14 4028.81 3867.73 0.00 0.00
5.23 5.02 0.00 0.00
315 4776.66 4207.58 0.00 0.00
6.20 5.46 0.00 0.00
S12-13 43442.55 43442.55 0.00 2083.74
20.29 24.54 15.00 15.00
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Relatorio de calculo dos tubuloes
Inferior fck = 400.00 kgficm?  E = 318758 kgf/cm? E:;;sESpec =2500.00
Lance 2 cobr =4.50 cm
Dimensionamento da base
Resultados de dimensionamento
Dados Resultados
Esforgos Solo Dimensodes (cm) Armadura
E Solo . AsB AsH
Nome MB FB Carga (kgfim?) Angulo B HO inf inf
MH FH | Cargatotal | Padm Cc?eséo atrito
(kgf.m) (tf) (tf) 2 (graus) H H1 AsB AsH
(kgficm?)
sup sup
5126.68 | 1.18 49.27 1800.00 100.00 R
T7 | 741330 | 1.79 5131 | 00| 50 331 400.00 ]
472628 | 0.34 43.56 1800.00 100.00 -
T8 | 820162 | 147 4565 | 8900 399 331 100.00 ]
3768.46 | 0.49 41.31 1800.00 100.00 -
T | 895729 | 0.84 4455 | 8001 549 33 1 100.00 ]
3978.54 | 0.40 38.44 1800.00 100.00 R
0 | 429011 | 0.55 3972 | 800 | 50 331 400.00 ]
Estabilidade
Esforcos Pressoes(kgf/cm?) Estabilidade Dimensionamento
Psolo Tombamento Deslizamento | Arranc. Dir. B Dir. H
MB FB Carga Dir. B Dir. H Md Md
Nome MH FH Carga Padm Sig1 Msd Msd Fsd Nt As As
(kgf.m) | (tf) total Sig2 Mrd Mrd Frd Ns (cm?m) | (cm?m)
- (tf) Sig3 Cond. Cond. Cond. (1.5) Ns>Nt A's A's
Sig4 (1.5) (1.5) (cm?m) | (cm?m)
4.26
5126.68 | 7295.75 2.11 28.50 28.50
7 ?Jﬁg'gg ﬂg ‘s‘?gz 6.00 g'fg 39156.88 | 35450.25 19.04 0.00 0.00
: : : 018 7.64 4.86 9.02 0.00 0.00
3.68
472628 | 8185.35 1.51 27.97 27.97
T8 g;g?'ég g'gz jg'gg 6.00 8'?8 35266.56 | 34199.63 16.38 0.00 0.00
: . : 010 7.46 4.18 10.84 0.00 0.00
2.51
3548.93 | 8521.63 0.81 36.27 36.27
T9 g;gg"z‘g 8'23 jlg; 6.00 (2)'(5)1 37252.41 | 37252.41 15.15 0.00 0.00
: : : 004 10.50 4.37 18.64 0.00 0.00
412
3978.54 | 4168.24 0.61 12.32 12.32
T10 2%8'?1’ 8'28 gg";‘z‘ 6.00 g';g 24873.39 | 24756.45 14.44 0.00 0.00
: : : 0.79 6.25 5.94 23.54 0.00 0.00
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Dimensionamento do fuste

Esforcos Verificagao concreto simples Resultados
" SigCd SigTd Ciswd Msd Estribo
Nome Secdo Nd Msd SigCrd SigTrd CisWrd (_.':o_ta Mrd As Fretagem
(cm) vd Mtd 2 2 o | limite
(tf) (kgf.m) (kgflcm?) | (kgflem?) | (kgf/cm?) (cm) (kgf.m) fuste Cota
ot Cond. Cond. Cond. Cond. (cm)
22.86 5.89 0.20 20809.29
17 | 100.00 600336 2(2)2252(2)9 94.44 5.80 215 | 690.00 | 86031.84 (gg ‘?7137?2) 37 ‘”056%0’ 19
: : 0.24 1.02 0.09 0.24 : :
22.84 5.88 0.10 18089.68 37050 c/19
T8 | 100.00 6004069 122290'28 94.44 5.80 219 | 690.00 | 83088.31 (gg f;gfz)
: : 0.24 1.01 0.04 0.22 : 0.00
24.07 8.26 0.15 13744.98 37050 c/19
To | 100.00 506'7004 12;‘;47'38 94.44 5.80 198 | 690.00 | 81914.15 (;2 f’;gﬁz)
: : 0.25 1.42 0.07 017 : 0.00
9.03 371 0.43 869629 169 5.0 /19
T10 | 100.00 11%816 8??;56'1219 94.44 5.80 1.95 0.00 | 80381.71 (gg ‘?7137?2)
: : 0.10 0.64 0.22 0.11 : 0.00
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Resultados dos Pilares
Inferior fck = 400.00 E = 318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr=3.50 cm
Dados Resultados
leb Nd MBd MHd As b .
= Nivel vinc max topo topo Armaduras Estribo
. Secao Topo Esb b
Pilar (cm) Altura leh Nd MBd MHd As h Base Esb h
(cm) vinc min base base % armad ta
(cm) (th | (kgf.m) | (kgf.m) total co
p7 Circ 1 9120.00 | 610.00 | 49.73 9559 | 17275 | 1608 19.99
120 | 7000 | " 4406 | RR | 2820 9095 | 17815 | 892160 | 080015
) 100.00 ) ) 0.4
Circ 16.08
| 70t | P00 SHW | 47 | | 5Yiey | esouns|
' 100.00 ) ) 0.4
Circ 16.08
"y | 700 | 20| SHw | ma| g w | 0300 | gpouns| P
’ 100.00 ’ ’ 0.4
Circ 16.08
710y | 7000 | %0000 ] 4000 | sase| 2| | 50y | epoens| 408
) 100.00 ) ) 0.4
2.45
20.00 120.00 29125
P12 X 9260.00 RR 3.64 263 228 4.91 5 6.3 /15 20.76
1:20 120.00 | 120.00 -3.54 2134 271 49125 ’ 13.84
30.00
RR 1.6
89125
2.45
20.00 120.00 29125
P13 X 9260.00 RR 4.50 438 133 3.68 5 6.3 /15 20.76
1:20 120.00 | 120.00 1.75 2209 244 32125 ’ 13.84
30.00
RR 1.2
69125
1.57
20.00 160.00 2210.0
P14 X 9300.00 RR 25.12 1209 867 1.57 5.0 c/10 27.68
1:20 30.00 160.00 | 160.00 4.04 0 0 2210.0 ’ 18.45
) RR 0.5
4 910.0
2.45
20.00 160.00 22125
P15 X 9240.00 RR 17.90 3553 1084 4.91 56.3c/15 27.68
1:20 85.00 160.00 | 160.00 4.92 0 0 49125 ’ 6.51
) RR 0.6
82125
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Calculo do Pilar P7
Pavimento Inferior - Lance 2
Dados da secéao transversal Dados do concreto
Segdo ciroular fck = 400.00 kgf/cm?
= 2
b=70.00cm h=100.00cm | coo = 318758 kgffer .
. _ Peso especifico = 2500.00 kgf/m
Cobrimento = 3.50 cm o
Fi=212
Dimensionamento da armadura longitudinal
Direcao Calculo da esbeltez Esforcos maximos
Vlrlculo =RR Msdtopo = 9559 kgf.m Ndmgx_= 59.68 tf
B le =610.00 cm Msdbase = 9095 kaf.m Ndmin = 33.83 tf
Esbeltez = 19.99 g ni = 0.05
H Msdtopo = 17275 kgf.m Gama-n =1.20
Msdbase = 17815 kgf.m | Td = 226 kgf.m (Asl = 0.12 cm?)
Dimensionamento por: Se¢ao de centro
Momentos (kgf.m) Armadura Verificagao longitudinal
Diregdo gt- longitudinal ¢ g
Iniciais Adicionais Minimos Final
_ Madtopo = 0
i1 R S Madcentro = 0
g | Msdoentro=9234 1 \1odbase=0 | MIdMin=2086 |4 46 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
Msdbase = 9058 i M2d,min =0 _
lambda1 = 35.00 M2d = 862 Msd(x) = 12116 kgf.m
Mcd = 16 Msd(y) = 22173 kgf.m
_ Madtopo =0 8016.0 Mrd(x) = 52836 kgf.m
Msdtopo = 17275 - _
Msdcentro = 17599 | Madeentro=0 1 4 in — o0ge | 16.08 cm® i) =0l
H _ Madbase = 0 o 0.4 % Mrd/Msd=2.09
Msdbase = 17815 — M2d,min =0
_ M2d = 862
lambda1 = 35.00 _
Mcd = 16

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagao bielas Cisalhamento Torcéo
VBd topo = 3.03 tf _
| VBd base =3.03tf | 4 = 226 kgfm
Gama-n = 1.20

VHd topo = 3.82 tf

45 VHd base = 3.82 tf
Gama-n =1.20
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 3.03 tf Td = 226 kgf.m _
B VRd2 = 250.56 f | TRd2 = 91477 kgfm | Y4/VRd2 + Td/TRd2 =0.01

Vd = 3.82 tf Td = 226 kgf.m _
H VRA2 = 259.56 tf | TRd2 = 91477 kgf.m | V&/VRd2 + Td/TRd2 =0.02
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Armadura de cisalhamento
Direcao D Armadura Armadura
ados .. .
minima cisalhamento

d=95.20cm

B Vc0 =42.16tf | Vmin = 15.69 tf Vsw = 0.00 tf
k =2.00 Aswmin =4.21 cm?m Asw = 0.00 cm?/m
Vc =84.33 tf
d=95.20cm

H Vc0 =42.16tf | Vmin = 15.69 tf Vsw = 0.00 tf
k=1.85 Aswmin =4.21 cm?m Asw = 0.00 cm?/m
Vc =78.13 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =12.75 cm _ , | Zr=0.00 tf Zr =0.00 tf Asw =4.21 cm?m
Ae =5978.89 cmz | A%0=0.04cm® oo Gootf | zs=000tf | 88.0c/5
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Calculo do Pilar P8

Pavimento Inferior - Lance 2

Dados da secéo transversal Dados do concreto

fck = 400.00 kgf/lcm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=212

Segao circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
esbeltez
Vinculo = RR Ndmax = 50.10 tf
B le = 530.00 cm ngg’aps‘;;tz;g%ﬁn Ndmin = 27.68 tf
Esbeltez = 17.37 ) ni = 0.04
H Msdtopo = 14628 kgf.m Gama-n =1.20
Msdbase = 15257 kgf.m | Td = 343 kgf.m (Asl = 0.18 cm?)

Dimensionamento por: Se¢ao de centro

Armadura . ~ o
Diregsio Momentos (kgf.m) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
Msdtopo = 4005 Madcentro = 0 ,
B | Msdcentro=4249 |\ ipase=0 | Mldmin=1221 | 4 160 G1+G2+0.98Q+1.4V3+0.76D3
Msdbase = 4411 — M2d,min =0 _
lambda1 = 35.00 M2d = 381 Msd(x) = 5556 kgf.m
Mcd = 2 Msd(y) = 17206 kgf.m
_ Madtopo = 0 8016.0 Mrd(x) = 43654 kgf.m
LAIEElE 500 = 13529 Madcentro = 0 .o 16.08 cm? Mrd(y) = 0 kgf.m
Msdcentro = 13953 ~ M1d,min = 1221 o _
H ~ Madbase =0 . 0.4 % Mrd/Msd=2.41
Msdbase = 14235 M2d = 381 M2d,min =0
lambda1 = 35.00 Med Z 5

Dimensionamento da armadura transversal

Modelo calculo Esforcos
Inclinagao bielas Cisalhamento Torgcao
VBd topo = 2.36 tf _
! VBd base =2.361f | (0~ 33 KItm
VHd topo = 4.07 tf )
45 VHd base = 4.07 tf
Gama-n =1.20
Verificagao de esforcos limites
Diregao Cisalhamento Torgao Cisalhamento + Torgao
Vd =2.36 tf Td = 343 kgf.m _
B VRd2 = 250.56 f | TRd2 = 91477 kgfm | Y4/VRd2 + Td/TRd2 =0.01
Vd =4.07 tf Td = 343 kgf.m _
H VRd2 = 250.56 f | TRd2 = 91477 kgf.m | Y4/VRd2+Td/TRd2=0.02
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Armadura de cisalhamento
Direcao D Armadura Armadura
ados .. .
minima cisalhamento

d=95.20cm

B Vc0 =42.16 tf Vmin = 0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =84.33 tf
d=95.20cm

H Vc0 =42.16 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.93 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =81.51tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.13 cm?m
Ae = 5978.89 cmz | A90=0.07.cm Zs=000tf | Zs=000tf | 88.0c/5
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Calculo do Pilar P9

Pavimento Inferior - Lance 2

Dados da secéao transversal Dados do concreto

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/lcm?

Peso especifico = 2500.00 kgf/im?
Fi=212

Segao circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
Vinculo = RR _ Ndmax = 46.32 tf
B le = 550.00 cm WoGioRo = 2ATANIEM | Namin = 27.65 tf
Esbeltez = 18.02 9"M | ni=0.04
H Msdtopo = 8293 kgf.m Gama-n =1.20
Msdbase = 8638 kgf.m | Td =529 kgf.m (Asl = 0.28 cm?)

Dimensionamento por: Se¢ao de centro

Armadura . ~ -
Diregdio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
y sl = e Madcentro = 0
Msdcentro = 1044 - M1d,min = 1060
B — Madbase = 0 . 82 16.0
Msdbase = 1044 M2d = 356 M2d,min =0 G1+G2+1.4V4+0.76D4
lambda1 = 35.00 _ Msd(x) = 1681 kgf.m
bodia? Msd(y) = 9771 kgf.m
Msdtopo = 7459 | MadtoPo =0 Bot0 .| Mrd(x) = 41932 kgf.m
H Msdcentro = 7784 Madbase = 0 M1d,min = 1060 04 o Mrd(y) = 0 kgf.m
Msdbase = 8001 — M2d,min =0 e Mrd/Msd=4.23
_ M2d = 356
lambda1 = 35.00 Mcd = 2

Dimensionamento da armadura transversal

Modelo calculo Esforcos
Inclinagao bielas Cisalhamento Torcéo
VBd topo = 2.14 tf _
| VBd base =214 tf | /4 = 529 kgfm
Gama-n =1.20

VHd topo = 4.49 tf
45 VHd base = 4.49 tf
Gama-n = 1.20

Verificagao de esforgos limites

Direcao Cisalhamento Torcao Cisalhamento + Torcao
Vd =214 tf Td = 529 kgf.m _
B VRd2 = 250.56 tf | TRd2 = 91477 kgfm | Y4/VRd2 +Td/TRd2 =0.01

Vd =4.49 tf Td = 529 kgf.m

H VRd2 = 259.56 tf | TRd2 = 91477 kgf.m

Vd/VRd2 + Td/TRd2 = 0.02
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=95.20cm
B Vc0 =42.16tf | Vmin = 0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc = 84.33 tf
d=95.20cm
H Vc0 =42.16tf | Vmin = 0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?*m Asw = 0.00 cm?/m
Vc = 84.33 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.20 cm?*m
Ae = 5978.89 cmz | A90=0.10cm 7s=000tf | Zs=0.00tf 2 8.0 c/15
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Calculo do Pilar P10

Pavimento Inferior - Lance 2

Dados da secéao transversal

Dados do concreto

Segao circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00

Fi=212

kgflcm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
Vinculo = RR _ Ndmax = 41.49 tf
B le = 430.00 cm nggoaps‘;;%%u kkgf];”r:] Ndmin = 22.27 tf
Esbeltez = 14.09 9'M | ni=0.04
H Msdtopo = 5537 kgf.m Gama-n = 1.20
Msdbase = 5831 kgf.m | Td = 395 kgf.m (Asl = 0.21 cm?)

Dimensionamento por: Se¢ao de centro

Armadura e ~ -
Diregéio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
sdopo =45 | NaEP "0
B | Msdcentro=546 | 14 jhase=0 | M1dmin=1004 | 4 464 G1+G2+0.98Q+1.4V4+0.76D4
Msdbase = 12 — M2d,min =0 _
lambda1 = 35.00 M2d = 206 Msd(x) = 903 kgf.m
Mcd =1 Msd(y) = 6800 kgf.m
Msdtopo = 5258 | Madtopo =0 8016.0 Mrd(x) = 41348 kgf.m
Msdcentro = Madcentro = 0 i 16.08 cm? Mrd(y) = 0 kgf.m
H | 5460 Madbase =0 | MI4Min= 1004 1 g 40, Mrd/Msd=6.03
Msdbase = 5594 | M2d = 206 ’ -
lambda1 = 35.00 | Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

VHd topo = 2.10 tf

Inclinagao bielas Cisalhamento Torcéao
VBd topo = 2.13 tf _
| VBdbase =2.13tf | 14 = 395 kgfm
Gama-n =1.20

45 VHd base = 2.10 tf
Gama-n =1.20
Verificagao de esforgos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =213 tf Td = 395 kgf.m _
B VRd2 = 250.56 tf | TRd2 = 91477 kgf.m | Y4/VRd2 + Td/TRd2 =0.01

Vd =210 tf Td = 395 kgf.m _
H VRA2 = 259.56 tf | TRd2 = 91477 kgf.m | Y/VRd2 +Td/TRd2=0.01
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Armadura de cisalhamento
Direcao Dados Am’ma_dura _Armadura
minima cisalhamento
d=95.20cm
B Vc0 =42.16tf | Vmin =0.00 tf Vsw = 0.00 tf
k =2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc = 84.33 tf
d=95.20cm
H Vc0 =42.16tf | Vmin =0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?*m Asw = 0.00 cm?/m
Vc = 84.33 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.15 cm?m
Ae = 5978.89 cmz | A90=0.08cm Zs=000tf | Zs=0.00tf 2 8.0 /15
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Calculo do Pilar P12

Pavimento Inferior - Lance 2

Dados da secéo transversal

Dados do concreto

Secgao retangular
b=20.00cm h=30.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.19

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
V”lcmo s Msdtopo = 263 kgf.m Ndmax = 3.64 tf
B le = 120.00 cm Msdbase = 2134 kgf.m | Ndmin = -3.54 tf
Esbeltez = 20.76 gr. | _mln =-3.
Vinculo = RR ni = 0.02
H le = 120.00 cm Msdtopo = 228 kgf.m Gama-n = 1.00
= ] - m i 2
Esbeltez = 13.84 Msdbase = 271 kgf.m Td = 65 kgf.m (Asl = 0.21 cm?)

Dimensionamento por: Se¢ao de base

Armadura N -
Diregéio Momentos (kgf.m) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 263 e Gppm =
Msdcentro = 1175 | Madcentro =0\ 14 in = 73
B _ Madbase = 0 2 i — 29125 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
Msdbase = 2134 a M2d,min =0 _
lambda1 = 90.00 M2d =0 49125 Msd(x) = 2134 kgf.m
' Mcd =0 Msd(y) = 271 kgf.m
_ Madtopo = 0 8012.5 Mrd(x) = 2721 kgf.m
liEeitery =229 Madcentro = 0 __|982cme Mrd(y) = 346 kgf.m
Msdcentro = 254 — M1d,min = 83 2 -
H _ Madbase = 0 o 1.6 % Mrd/Msd=1.28
Msdbase = 271 a M2d,min =0
lambdat = 90.00 | M2d=0
) Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagdo bielas Cisalhamento Torgéo
VBd topo = 2.00 tf _
| VBd base =2.00tf | 1d = 65kgtm
Gama-n = 1.00

VHd topo = 0.05 tf

45 VHd base = 0.05 tf
Gama-n = 1.00
Verificagao de esforcos limites

Direcéo Cisalhamento Torcao Cisalhamento + Torcao

Vd =2.00 tf Td = 65 kgf.m _
B VRd2 = 29.89 tf | TRd2 = 1606 kgm | Y&/VRI2 + Td/TRd2 =0.11

Vd = 0.05 tf Td = 65 kgf.m _
H VRA2 = 32.89tf | TRd2 = 1606 kgf.m | Y&/VRd2 + Td/TRd2=0.04

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000

- Fone:11-4796-1420

85




SVAIZER & GUTIERREZ

engenhar.i

a

Armadura de cisalhamento

Direcao Dados Am’ra_dura _Armadura
minima cisalhamento
d=15.38cm
B Vc0=4.86tf | Vmin =1.69 tf Vsw = 0.00 tf
k=1.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =4.86 tf
d=25.38cm
H Vc0 =5.34tf | Vmin =279 tf Vsw = 0.00 tf
k=1.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =5.34 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =6.00 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae = 223.06 cmz | A90=0.34cm Zs=000tf | Zs=0.00tf 2 6.3 /15

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

86



SVAIZER & GUTIERREZ

e nngwen har 1 a

Calculo do Pilar P13

Pavimento Inferior - Lance 2

Dados da secéo transversal

Dados do concreto

Secgao retangular
b=20.00cm h=30.00cm
Cobrimento = 3.50 cm

Fi=2.19

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Esforgcos maximos

Direcao Calculo da esbeltez
Vineulo = RR Msdtopo = 438 kgf.m
B le = 120.00 cm Msdbase = 2209 kgf.m
Esbeltez = 20.76 g
Vinculo = RR _
o | | e
Esbeltez = 13.84 gt

Ndmax = 4.50 tf

Ndmin = 1.75 tf

ni = 0.03

Gama-n = 1.00

Td = 54 kgf.m (Asl = 0.18 cm?)

Dimensionamento por: Se¢ao de base

Diregsio Momentos (kgf.m) I:;;fuddl:;:ll Verificacao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
Msdtopo = ‘_1'38 Madcentro = 0 L
B Msdcentro = 1151 Madbase = 0 M1d,min = 83 25125
Msdbase = 2209 M2d = 16 M2d,min =0 35 12'5 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
lambda1 = 90.00 Mcd = 1 ’ Msd(x) = 2209 kgf.m
— Msd(y) = 244 kgf.m
Msdiopo = 117 | \iaQtoPO =90 bot Mrd(x) = 2549 kgf.m
H Msdcentro = 194 Madbase = 0 M1d,min = 95 1'2 o Mrd(y) = 282 kgf.m
Msdbase = 244 M2d = & M2d,min = 0 e Mrd/Msd=1.15
lambda1 = 35.00 Med ;0

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Torcao
VBd topo = 2.19 tf _
| VBd base =2.191f | [0 = 54 kgtm
VHd topo = 0.10 tf )
45 VHd base = 0.10 tf
Gama-n = 1.00
Verificacéo de esforcos limites
Diregao Cisalhamento Torgao Cisalhamento + Torgao
Vd =219 tf Td = 54 kgf.m _
B VRd2 = 29.89 tf | TRd2 = 1606 kgf.m | Y&/VRd2 + Td/TRd2 =0.11
Vd =0.10 tf Td = 54 kgf.m _
H VRd2 =32.89tf | TRd2 = 1606 kgim | Y4/VRJ2 + Td/TRd2 =0.04
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=15.38cm
B Vc0 = 4.86 tf Vmin = 1.69 tf Vsw = 0.00 tf
k=1.09 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =5.29 tf
d =25.38 cm
H Vc0 =5.34 tf Vmin = 2.79 tf Vsw = 0.00 tf
k=2.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =10.68 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base
torcao
he =6.00 cm _ 2 Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae = 223.06 cm? | A90=028¢m 7s=000tf | Zs=0.00tf 0 6.3 /15
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Calculo do Pilar P14

Pavimento Inferior - Lance 2

Dados da secéo transversal

Dados do concreto

Secgao retangular

b=20.00cm h=30.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.19

Dimensionamento da armadura longitudinal

Direcéao Calculo da esbeltez Esforgcos maximos

o 60,00 0 Msdtopo = 1209 kgf.m | Ndmax = 25.12 tf

B le = 160.00 cm Msdbase = 0 Kaf.m N = oo
Esbeltez = 27.68 gt. ldmin = 4.
Vinculo = RR ni=0.15

H le = 160.00 cm Msdtopo = 867 kgf.m | Gama-n = 1.00

= 160. = " _ 2

Esbeltez = 18.45 bzt et = Wb Td = 0 kgf.m (Asl = 0.00 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura I P
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 1199 | Madtopo =0
Msdcentro = 720 | Madcentro =0 1144 iy = 407
B _ Madbase = 0 v 2¢10.0 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2
Msdbase = 0 a M2d,min =0 _
lambda1 = 48.12 M2d =78 2210.0 Msd(x) = 1199 kgf.m
) Mcd =7 Msd(y) = 817 kgf.m
_ Madtopo = 0 4¢10.0 Mrd(x) = 2120 kgf.m
Msdtopo = 817 _ _
Msdcentro = 490 Madcentro_— 0 M1d,min = 465 3.14':Jcm2 Mrd(y) —_1444 kgf.m
H _ Madbase = 0 . 0.5% Mrd/Msd=1.77
Msdbase = 0 — M2d,min =0
lambda1 = 44.60 | M2d = 32
) Mcd =2

Dimensionamento da armadura transversal

Modelo calculo

Esforgos

VHd topo = 0.50 tf

Inclinagao bielas Cisalhamento Torgcao
VBd topo = 0.76 tf _
| VBd base =0.76tf | &= 0kafm
Gama-n = 1.00

45 VHd base = 0.50 tf
Gama-n = 1.00
Verificacéo de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 0.76 tf Td =0 kgf.m _
B VRA2 = 30.13tf | TRd2 = 1663 kgf.m | Y&/VRd2+Td/TRd2=0.03

Vd =0.50 tf Td = 0 kgf.m _
H VRd2 =33.05tf | TRd2 = 1663 kgtm | Y4/VRd2+Td/TRd2 =002
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=15.50cm
B Vc0 =4.89 tf Vmin = 1.70 tf Vsw = 0.00 tf
k=1.67 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =8.17 tf
d =25.50cm
H Vc0 =5.37 tf Vmin = 2.80 tf Vsw = 0.00 tf
k=2.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =10.74 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =6.00 cm _ 2 Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae = 231.00 cme | A90=0.00cm Zs=000tf | Zs=0.00tf 2 5.0 /10
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Calculo do Pilar P15

Pavimento Inferior - Lance 2

Dados da secéo transversal

Dados do concreto

Secgao retangular
b=20.00cm h=85.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.16

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos

Vineulo = RR Msdtopo = 3553 kgfm | Ndmax = 17.90 tf

B le = 160.00 cm Msdbase = 0 kgf.m Ndmin = 4.92 tf
Esbeltez = 27.68 - UK amin = 4.
Vinculo = RR Dlalld

H le = 1 60‘00 om Msdtopo = 1084 kgf.m | Gama-n = 1.00

N ! = = = 2

Esbeltez = 651 Msdbase = 0 kgf.m Td = 0 kgf.m (Asl = 0.00 cm?)

Dimensionamento por: Secao de topo

Armadura T yss -
Diregdio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
wsaopo=assa [ eGeRe =0
B Msdcentro = 2132 Madbase =_0 M1d,min = 376 25125
Msdbase = 0 M2d = 108 M2d,min =0 4 g 125 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 62.35 _ ) Msd(x) = 3553 kgf.m
Mcd = 5 Msd(y) = 259 kgf.m
Msdiopo =259 | MadtoPo =0 oot2S | Mrd(x) = 4789 kgf.m
H Msdcentro = 259 Madbase = 0 M1d,min = 725 0.6 o Mrd(y) = 349 kgf.m
Msdbase = 0 - M2d,min =0 = Mrd/Msd=1.35
_ M2d =3
lambda1 = 35.00 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforgos

Cisalhamento

Torcéo

VBd topo = 2.17 f
VBd base = 2.17 tf
VHd topo = 0.71 tf

Td =0 kgf.m
Gama-n = 1.00

45 VHd base = 0.71 tf
Gama-n = 1.00
Verificagdo de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =217 tf Td =0 kgf.m _
B VRA2 = 84.69tf | TRd2 = 7910 kgf.m | Y&/VRd2+Td/TRd2=0.03

vVd =0.71 tf Td = 0 kgf.m _
H VRd2 = 104.17 tf | TRd2 = 7910 kgf.m | V4/VRd2 + Td/TRd2 =0.01
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Armadura de cisalhamento
Direcao Dados Am’ma_dura _Armadura
minima cisalhamento

d=15.38cm

B Vc0 =13.76 tf | Vmin = 1.69 tf Vsw = 0.00 tf
k=1.21 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc = 16.58 tf
d =80.38 cm

H Vc0 =16.92 tf | Vmin = 8.83 tf Vsw = 0.00 tf
k=2.00 Aswmin = 2.81 cm?*m Asw = 0.00 cm?/m
Vc = 33.84 tf

Armadura de torcio Armadura de Armadura
¢ fretagem final
Dados Armat!ura Topo Base
torcao
he =8.10 cm _ Zr =0.00 tf Zr =0.00 tf Asw = 2.81 cm?m
Ae =814.31 cm2 | A90=0.00em* | 70 _ 500t Zs=0.00tf | 86.3c/15
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Calculo dos Pilares
Inferior fck = 400.00 E = 318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 2 cobr=3.50 cm
3 vine | Naméx | Msd(x) | Mrd(x) Asb
. Secdo | esbB .
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
em | b | @ | (katm) | (kgfm) (cm?)
esb H ’ ’
Circ
70.00 RR 16.08
59.68 12116 | 52836
P7 X 19.99 2.09 (8 @ 16.0)
100.00 : 33.83 22173 0 )
0.00
Circ
70.00 RR 16.08
P8 X 17.37 g%g 157525066 43854 2.41 (8 2 16.0)
100.00 . : .
0.00
Circ
- 7000 15'32 4632 | 1681 | 41932 (81:'1050)
100.00 ’ 27.65 9771 0 4.23 )
0.00
Circ
70.00 RR 16.08
P10 X 1400 | 5355 | %8 | 41548 603 | (8216.0)
100.00 - : -
0.00
RR 2.45
P12 20)'<°° 20.76 3.64 2134 2721 2 o 12.5)
30.00 RR -3.54 271 346 1.28 4.91
: 13.84 (4 2 12.5)
RR 2.45
b13 2000 | 2076 | 450 2209 | 2549 (2 3 12.5)
30.00 RR 1.75 244 282 1.15 3.68
: 13.84 (3 2 12.5)
RR 1.57
14 20>'(°° 2768 | 25.12 1199 2120 177 2 2 10.0)
30.00 RR 4.04 817 1444 : 1.57
: 18.45 (2210.0)
RR 2.45
b1s 20)'(00 2768 | 17.90 | 3553 | 4789 2 12.5)
8 00 RR 4.92 259 349 1.35 4.91
: 6.51 (4 @ 12.5)
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Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Inferior
Pilares Secéao (cm) Nmax (tf) Nmin (tf) Nperm (tf) coE;feg:éo Ta;ﬁ?)riic:rr:;?;aezz?o
(bruta) g
P7 C100x70 35.52 0.00 40.49 0.04 0.03
P8 C100x70 29.82 0.00 35.26 0.03 0.03
P9 C100x70 27.57 0.00 32.93 0.03 0.03
P10 C100x70 24.70 0.00 28.66 0.03 0.02
P12 20x30 2.60 -2.47 0.55 0.00 0.00
P13 20x30 3.21 0.00 3.84 0.02 0.02
P14 20x30 17.94 0.00 15.70 0.09 0.09
P15 20x85 12.78 0.00 13.13 0.03 0.03

Vigas do pavimento Inferior

Vaos Noés
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
-0.04 20100
Vit 49752 26100 | 20100 oo 20100 | 20100
20.04 2610.0
VI2 457.07 2610.0 oo T
20.04 20100
VI3 696.69 26100 oo 2000
20.04 30100
Vi4 ?gfg'gg i o ]8'8 -2032.71 36 10.0
: : -0.04 36 10.0
2186437 | 80125 | 40100
3469479 | 62160 | 4p100 | 223096 | 8125 | 40100
-3038366 | 90125 | 40100
5259.81 80125 | 40100
VI5 231035 | 86125 | 42100
386468 | 80125 | 40100
o8 St | 22100 | 343233 | 80125 | 40100
: ' ' 256337 | 86125 | 42100
602720 | 80125 | 45100
818175 | 30125 | 20100
VI6 332835 | 30125 | 20100 | ooty | 50725 | 20100
835172 | 30125 | 22100
vi7 2209.95 | 30125 | 20100 | g54106 | 35125 | 26100

4716.40 30125 2210.0

-11237.34 22 16.0 2910.0
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Esforcos da Viga VI1

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P13 20.00
179.99
1 160.00 160.00 200.00 0.00 -335.82 -527.41
P12 20.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o

programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoria
Pilar Efg” °a’|;';" Vd | Rmax | Mdmax Md+ Md-
Trecho t tf kgf.m kgf.m kgf.m
(tf) (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
P13 0.96
1 192 | 218 | 462 497.52
P12 0.05

Esforcos da Viga VI2

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm  Peso especifico = 2500.00 kgf/im?

Dados
Apoio Larg Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P14 20.00
162.01
1 140.00 140.00 995.15 0.00 0.00 0.00
P12 30.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltéria
Pilar E;;°’9° a;'da' vd | Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P14 0.81
1 2.31 0.00 1.13 457.07
P12 0.81
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Esforcos da Viga VI3

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/im?

Dados
Apoio Larg Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P15 21.35
200.01
1 178.39 178.39 995.15 0.00 0.00 0.00
P14 21.91

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoria
Pilar E:;°’9° a;'da' vd | Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P15 1.00
1 134 | 0.00 | 1.39 696.69
P14 1.00
Esforcos da Viga VI4

fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 3.50 cm  Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/im) (kgf/im) (kgf/im) (°C)
P15 20.00
158.50
1 133 51 133.51 1095.15 0.00 0.00 0.00
P16 30.00
170.00
2 140.00 140.00 1095.15 0.00 0.00 0.00
P13 30.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da andlise da estrutura.
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Envoltéria
Pilar 'fﬂ” 2 a;‘;" Vd | Rméx | Mdméx Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P15 3.28
1 2.31 -0.42 7.10
9320.64 -2932.71
P16 0.22
7615.33 -2287.05
2 1.61 -0.12 5.78
P13 2.79
Esforcos da Viga VI5
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/im?
Dados
Apoio Lar Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1 Z 10 Ban?a Viga Lajes Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P5 80.00
1 130.08 3190.30 0.00 0.00 0.00
0.00
2 76.78 3190.30 0.00 0.00 0.00
P4 50.00
116.42
3 68.39 68.39 3190.30 0.00 0.00 0.00
P3 50.00
117.06
4 69.04 69.04 3190.30 0.00 0.00 0.00
P2 50.00
) 143.93 76.38 3190.30 0.00 0.00 0.00
95.95 0.00
6 ) 19.58 3190.30 0.00 0.00 0.00
P1 50.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltéria
Pilar 'ffg“ °a§':' vd Rmax | Mdmax Md+ Md-
Trecho tf tf kgf.m kgf.m kgf.m
W | | ® | | (ketm) | (kgfm) (kgf.m)
P5 417
34694.79 21864.37
1 178 | -7.16 | 27.26
3277.08 -2230.96
3265.80 2223.28
2 177 | -7.78 | 31.76
14336.10 -30383.66
P4 17.51
3 014 | 905 | 1192 5259.81 -10782.91
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Envoltéria
Pilar 'if;“ °a;':' vd Rmax | Mdmaéx Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
1080.27 -2204.48
P3 3.72
3864.68 -2310.35
4 0.00 -3.79 9.16
921.36 -3432.33
P2 3.73
2986.43 -315.53
5 0.00 -3.64 7.55
242.65 -2563.37
203.78 -2538.06
6 0.00 -3.69 9.50
-6027.20
P1 5.41

Esforcos da Viga VI6

fck = 400.00 kgf/cm? Ecs = 318758 kgf/lcm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/im) (kgf/im) (kgf/im) (°C)
P6 80.00
458.00
1 410.00 410.00 1395.15 0.00 0.00 0.00
P5 80.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar Ef';” °a’|;'§' vd | Rmax Mdmax Md+ Md-
Trecho tf tf kgf.m kgf.m kgf.m
W | @ | ® | @ | (gftm) | (gfm) | (kgfm)
P6 3.60
3014.96 -8181.75
1 0.00 | -357 | 6.80 3328.35
2587.85 -8490.50
P5 3.73
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Esforcos da Viga VI7

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P6 80.00
511.15
1 464 37 464.37 1395.15 0.00 0.00 0.00
P5 44.14
44494
2 40130 401.30 1395.15 0.00 0.00 0.00
P1 49.89

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da

grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria

Pilar Ef:“ °a’|;':' vd | Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
PG 3.87

136.89 835172
1 085 | -141 | 639 2209.95

167.42 -8227.04
P5 6.65

4716.40 ~8641.06
2 319 | -484 | 775

2928.98 1123734
1 4.09

Resultados da Viga VI1

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2¢10.0 | 2210.0
P13 20.00 0.60 128 0.00
20.00
1 16000 | x | 291201 20700 o50d 0.01
40.00 ) )
2210.0
P12 20.00 128 0.00
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Resultados da Viga VI2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2210.0
P14 20.00 1.28 0.00
20.00
1 14000 | x | 22120 0500 0.01
40.00 )
2210.0
P12 30.00 128 0.00
Resultados da Viga VI3
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm  Peso especifico = 2500.00 kgf/im?
Dados Resultados
. Apoio = As esq . As dir Asw .
Tre“car:o 1e1o s(ec(::)o '?:nl‘?)f A(i:‘t')p trecho A?va':‘)m trecho Pele inf’:‘;a
(cm) (cm?) (cm?) (cm?)
2210.0
P15 21.35 1.28 0.00
20.00
1 17839 | x | 29290 oo0d 0.01
40.00 )
2210.0
P14 21.91 1.28 0.00
Resultados da Viga VI4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento =3.50 cm  Peso especifico = 2500.00 kgf/im?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
3910.0
P15 20.00 184 0.00
20.00
1 13351 | x | 29180 050 x40 0.08
60.00 ) )
3910.0
P16 30.00 1.84 0.00
20.00
2 14000 | x | 49700 050 x40 0.05
60.00 ) )
39210.0
P13 30.00 1.84 0.00
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Resultados da Viga VI5
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Sec¢ao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
4210.0 | 82125
P5 80.00 1.98 064 0.00
80.00
1 20686 | x [©027100 142700 650c/5 2x8080 | 0.04
80.00 ) )
4210.0 | 96125
P4 50.00 2 50 10.70 0.04
80.00
2 68.39 x | B8glas 40100 650c/5 2x858.0 | 0.00
80.00 ) )
4210.0 | 826125
P3 50.00 228 064 0.00
80.00
3 69.04 x | 8pi2s | 4e 190 6500/5 2x858.0 | 0.00
80.00 ) )
4210.0 | 82125
P2 50.00 1.02 064 0.00
80.00
4 95.95 x | 82125 40190 650c/5 2x828.0 | 0.00
80.00 ) )
4210.0 | 82125
P1 50.00 1.02 064 0.01
Resultados da Viga VI6
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm  Peso especifico = 2500.00 kgf/im?
Dados Resultados
Pilar Apoio Sec¢ao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2210.0 | 32125
P6 80.00 0.99 361 0.04
30.00
1 41000 | x [°9125 | 20100 650c/5 2x5280 | 0.01
80.00 ) )
2210.0 | 32125
P5 80.00 0.99 361 0.05
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Resultados da Viga VI7
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
22100 | 32125
P6 80.00 0.36 361 0.05
30.00
1 apa37 | x| %9125 20100 650c/5 2x5080 | 0.01
80.00 ) )
2¢10.0 | 3@125
P5 44.14 197 361 0.06
30.00
2 40130 | x [29125 122100 650c/5 2x5680 | 0.01
80.00 ) )
2¢10.0 | 22 16.0
P1 49.89 126 4.14 0.08
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Calculo da viga VI1

Pavimento Inferior - Lance 2

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao
Secéao Flexao Torcao axial axial Final
trechos (compressao) (tragcao)
As =1.28 cm?
_ 2
Md = 1946 kgf.m Fa=192 1t Fa =261t o gesoem
retangular _ o situagdo: GE situagdo: GE A L
1 As =1.28 cm > > % armad. = 0.20
— 2 Meq = 298 kgf.m | Meq = 405 kgf.m " >
bw = 20.00 A's =0.00 cm . % . % A's =1.28 cm
1-1 w = 20.00 cm yLN = 1.15 cm As =0.08 cm As =0.66 cm (2610.0 - 1.57 cm?)
h =40.00 cm : A's = 0.00 cm? A's = 0.60 cm? oA :
LN = 0.46 cm LN=005cm | - 0991
y : y : M = 230 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificagao
Né6 Flexao axial axial Final
(compressao) (tragao)
As =1.28 cm?
- _ (210.0 - 1.57 cm?)
As = 1.28 cm? Ly geo. % armad. = 0.20
1 - 2 Meq = 51 kgf.m Meq = 405 kgf.m " >
A's = 0.00 cm 2 > 2 > A's = 0.60 cm
yLN=115¢cm | As=0.00cm aA— (2610.0 - 1.57 cm?)
) A's =0.00 cm? A's = 0.60 cm? F=0 é)g t )
yLN =0.03 cm yLN = 0.00 cm M = 0 kgf.m
fiss = 0.00 mm
As =1.28 cm?
_ (2210.0 - 1.57 cm?)
Md = 1946 kgf.m :i(tjua 15;2'2CthE d =35.50cm
5 | As=128cm? Mo & 298 Kaf % armad. = 0.20
A's = 0.00 cm? e9° gim
As =0.00 cm?
yLN =1.15cm - 2
A's =0.00 cm F =000t
yLN =0.17 cm M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

103




SVAIZER & GUTIERREZ

e nngwenha®™i1ia

Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéo Cisalhamento + Tor¢ao
1 Vd = 4.62 tf Td = 36 kgf.m _

1-1 VRd2 = 46.01 tf TRd2 = 2728 kgf.m Vd/VRd2 + Td/TRd2 = 0.11
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de

trechos cisalham esquerda ’ direita ¢ torcéo
1 d=35.50cm Vmin = 5.74 tf
Vc0 = 7.47 tf Aswmin = 2.81 cm?
1-1 k =0.00 (2 ramos)
25.0c/10
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Calculo da viga VI2

Pavimento Inferior - Lance 2

fck = 400.00 kgf/cm?

Cobrimento = 3

.50 cm

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao
Secao Flexao Torgao axial axial Final
trechos (compressao) (tragao)
As =1.28 cm?
2310.0 - 1.57 cm?)
Fd=2.31tf (
Md = 1946 kgf.m . e d =35.50 cm
1 | retangular As = 1.28 cm? situaggo: GE % armad. = 0.20
o — 2 Meq = 358 kgf.m
_ A's =0.00 cm = 2
11 bw =20.00 cm yLN = 1.15 cm As =0.00 cm
h =40.00 cm ’ A's = 0.00 cm? _
yLN = 0.48 cm F =0.00 tf
’ M = 326 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificacao
N6 Flexao axial axial Final
(compressao) (tracao)
As = 1.28 cm?
_ (210.0 - 1.57 cm?)
Md = 1946 kgtm | F9°2911 d =35.50 cm
As = 1.28 cm? situagao: % armad. = 0.20
1 Sk R Meq = 358 kgf.m
A's =0.00 cm As = 0.00 cm?
yLN =1.15cm o R
A's =0.00 cm F =000 tf
yLN =0.21 cm M = 0 kgf.m
fiss = 0.00 mm
As =1.28 cm?
- (2010.0 - 1.57 cm?)
Md = 1946 kgfm | 9= 2*'3-1ct;fE d = 35.50 cm
As = 1.28 cm? situagao: % armad. = 0.20
2 - 2 Meq = 358 kgf.m
A's =0.00 cm As = 0.00 cm?
yLN =1.15¢cm - =0 2
A's =0.00 cm F =000 tf
yLN =0.21 cm M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

45
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Verificagao de esforgos limites

3, 3 I @&

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Torgao
1 Vd =113 tf Td =173 kgf.m _

1-1 VRd2 = 46.01 tf TRd2 = 2728 kgf.m Vd/VRd2 + Td/TRd2 = 0.09
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de

trechos cisalham esquerda ’ direita ¢ torcéo
1 d=35.50cm Vmin = 5.74 tf
Vc0 = 7.47 tf Aswmin = 2.81 cm?
1-1 k=1.11 (2 ramos)
25.0c/10
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Calculo da viga VI3

Pavimento Inferior - Lance 2

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Ecs = 318758 kgf/lcm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao
Secao Flexao Torgao axial axial Final
trechos (compressao) (tragao)
As =1.28 cm?
- (2910.0 - 1.57 cm?)
retangular poiodskamn :i(tjua;égéct;fE d = 35.50 cm
1 As = 1.28 cm? APy % armad. = 0.20
o = 2 Meq = 208 kgf.m
_ A's =0.00 cm = 2
1-1 bw =20.00 cm yLN = 1.15 cm As =0.28 cm
h =40.00 cm ’ A's = 0.00 cm? _
yLN = 0.53 cm F =0.00 tf
’ M = 498 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificacdo
N6 Flexao axial axial Final
(compressao) (tragao)
As = 1.28 cm?
_ (2210.0 - 1.57 cm?)
Md = 1946 kgf.m | [d=134 4 d = 35.50 cm
As=128cme | Situagdo: GE % armad. = 0.20
1 A's = 0 00 cm? Meq = 208 kgf.m ’ ’
- As = 0.00 cm?
yLN = 1.15cm o = 2
A's =0.00 cm F =000t
yLN =0.12 cm A
M =0 kgf.m
fiss = 0.00 mm
As =1.28 cm?
- (2210.0 - 1.57 cm?)
Md = 1946 kgfm | (9= 1;3f‘gE d = 35.50 cm
As = 1.28 cm? situagao: % armad. = 0.20
2 A's = 0.00 cm? Meq = 208 kgf.m
Iy As = 0.00 cm?
yLN =1.15cm '« — 2
A's =0.00 cm F =000 tf
yLN =0.12cm M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

45
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Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Torgao
1 Vd =1.39 tf Td =72 kgf.m _

1-1 VRd2 = 46.01 tf TRd2 = 2728 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de

trechos cisalham esquerda ’ direita ¢ torcéo
1 d=35.50cm Vmin = 5.74 tf
Vc0 = 7.47 tf Aswmin = 2.81 cm?
1-1 k =1.04 (2 ramos)
25.0c/10

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

108



SVAIZER & GUTIERREZ

€ ngemnhartvia
Calculo da viga Vi4
Pavimento Inferior - Lance 2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagao Armadura
Segao Flexao Torgcao axial axial Final de pele
trechos (compressao) (tracao) P
As =4.01 cm?
_ (2216.0 - 4.02 cm?) _
retangular | Md = 9321 kgf.m Fa-2ant d = 55.20 cm e
1 As = 4.01 cm? SINET 08 (el % armad. = 0.34 AB[EEE = Tl
bw = o 5 Meq = 582 kgf.m Esp Max = 15.00 cm
w = 20.00 A's =0.00 cm As = 3.74 om?
1-1 cm yLN =3.59 cm A's = = 2
h = 60.00 cm s =000 cm F =0.00 tf 2x406.3
yLN = 3.83 cm M = 3822 kgf.m (1.25 cm?)
fiss = 0.08 mm
As = 3.24 cm?
_ (4210.0 - 3.14 cm?) _
retangular Md = 7615 kgf.m = 1.'6,1 i d =55.50 cm 1ErE = 0;10% .
2 As = 3.24 cm? situagdo: GE % armad. = 0.26 As pele =1.20 cm
bw = — 2 Meq = 411 kgf.m ' ’ Esp Max = 15.00 cm
w = 20.00 A's =0.00 cm As = 3.05 cm?
2-2 cm yLN =2.90 cm Als = O 00 cm? oxd
h = 60.00 cm s =0.00 cm F =0.00 tf L TG
yLN = 3.06 cm M = 3156 kgf.m (1.25 cm?)
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As = 1.84 cm?
- (3210.0 - 2.36 cm?)
Md = 4379 kgtm | F0= 2311 d =55.50 cm
| | As=1.84cm Moc & B¢ % armad. = 0.20
. — 2 eq = 589 kgf.m
A's =0.00 cm As = 0.00 cm?
yLN =1.65 cm o 2
A's =0.00 cm F =000 tf
yLN =0.22 cm M = 0 kgf.m
fiss = 0.00 mm
As = 1.84 cm?
- (3210.0 - 2.36 cm?)
Md = 4379 kgtm | F0= 2911 d =55.50 cm
5 As = 1.84 cm? M E : % armad. = 0.20
e — 2 eq = 589 kgf.m
A's =0.00 cm As = 0.95 cm?
yLN =1.65 cm o 2
A's =0.00 cm F =000 tf
yLN =1.32 cm M = 0 kgf.m
fiss = 0.00 mm
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Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =1.84 cm?
- (3210.0 - 2.36 cm?)
Md = 4379 kgtm | 0 = 101 gE d =55.50 cm
As = 1.84 cm? 8 ) % armad. = 0.20
3 A's = 0.00 cm? Meq = 411 kgf.m
. As =0.00 cm?
yLN =1.65cm o = 2
A's =0.00 cm F =000 tf
yLN =0.15cm M = 0 kgf.m
fiss = 0.00 mm

Modelo de calculo

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Inclinacao bielas 45
Verificagao de esforgos limites
Viao . = . =
Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd =7.10 tf Td = 66 kgf.m _
11 | VRd2=7154tf | TRd2 =4717 kgfm | VO/VRA2+Td/TRd2=0.11
2 Vd =5.78 tf Td = 343 kgf.m _
2-2 VRd2 = 71.93 tf TRd2 = 5049 kgf.m VA/VRd2 + Td/TRd2 = 0.15
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a - Armad. a x Armad. de
. Armad. minima e Dados torgao -
trechos cisalham esquerda direita torcao
1 d =55.20 cm Vmin = 8.93 tf
Vc0 = 11.62 tf Aswmin = 2.81 cm?
1-1 k=1.00 (2 ramos)
25.0c/10
> d =55.50 cm Vmin = 8.98 tf
Vc0 = 11.68 tf Aswmin = 2.81 cm?
20 k=1.00 (2 ramos)
25.0c/10
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Calculo da viga VI5
Pavimento Inferior - Lance 2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagao A
= = = : X . rmadura
Secgao Flexao Torgao axial axial Final
= = de pele
trechos (compressao) (tracao)
As = 11.89 cm?
- 2
Md = 34605 K. m Fd=1781 Fd=9.33 tf (0015012060 | Taxa = 0.06%
retangular _ gz situagé@o: GE situagéo: GE 3 e As pele =4.00 cm?
1 As =10.78 cm z v % armad. = 0.19 i
. B Meq = 626 kgf.m | Meq = 3286 kgf.m e 2 Esp Max = 15.00 cm
bw = A's = 0.00 cm 2 & Z 2 A's =2.15cm
12 w = 80.00 cm yLN = 2.41 cm As =10.57 cm As =11.89 cm (4210.0 - 3.14 cm?)
h =80.00 cm ’ A's = 0.00 cm? A's =2.15 cm? F=3 '35 i : 2x828.0
yLN =2.46 cm yLN =2.18 cm M= 1-0736 kgf.m (4.02 cm?)
fiss = 0.04 mm
As = 9.64 cm?
_ 2
) Fd=0.14 f Fd = 10.86 ff (8012.5-9.820m%) | 154 = 0.06%
Md = 31140 kgf.m . . . P d =75.38 cm _ 5
2 retangular As = 9.64 cm? situagdo: GE situagdo: GE % armad. = 0.15 As pele =4.00 cm
o 2 Meq = 49 kgf.m Meq = 3840 kgf.m e Esp Max = 15.00 cm
_ A's =0.00 cm 2 > 2 > A's =250 cm
33 bw = 80.00 cm LN = 2.16 om As =1.59 cm As =293 cm (4210.0 - 3.14 cm?)
h =80.00 cm y ’ A's = 0.00 cm? A's = 2.50 cm? F=4 53 i : 2x828.0
yLN = 0.36 cm yLN =0.10 cm M = 0 kgf.m (4.02 cm?)
fiss = 0.00 mm
As = 9.64 cm?
_ (8912.5 - 9.82 cm?) _ o
Md = 31140 kgf.m Fd=4.551 d=7538cm 1BV = 1 L
3 retangular As = 9.64 cm? sﬂuagiao. GE ‘ % armad. = 0.15 As pele —_4.00 cm
_ A's = 0.00 cm? Mecj =1608 kzg .m A's = 1.05 om? Esp Max = 15.00 cm
44 | PW=80.00cm ) oy d6 em A TS el (4210.0 - 3.14 cm?)
h =80.00 cm : A's = 1.05 cm? Ny : 2x828.0
_ F=210tf o
yLN =0.15cm M = 1223 kgf.m (4.02 cm?)
fiss = 0.00 mm
As = 9.64 cm?
_ (8912.5 - 9.82 cm?) _
Md = 31140 kgf.m Fd=4431 d=7538cm Taxa=0.06%
retangular _ > situagdo: GE o _ As pele =4.00 cm
4 As =9.64 cm Meq = 1567 kgf.m | 7o armad. =0.15 Esp Max = 15.00 cm
_ A's = 0.00 cm? 2 e A's = 1.02 cm? ’
56 | Pbw=8000cm 1N 56 em As =1.45 cm (4210.0 - 3.14 cm?)
h =80.00 cm : A's =1.02 cm? 4 : 2x828.0
_ F=1.88tf 2
yLN =0.10 cm M = 1324 kgf.m (4.02 cm?)
fiss = 0.00 mm
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DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tracao)
As = 9.64 cm?
_ _ (8212.5 - 9.82 cm?)
_ Fd =1.78 tf Fd = 8.59 tf _
Xl:;; 231443;:(29f'm situagéo: GE situagéo: GE f’j/o_aZrisc? an) 15
1 - _ 2 Meq = 629 kgf.m | Meq = 3039 kgf.m . _ b n
A's =0.00 cm 2 A 2 5 A's =1.98 cm
_ As =6.53 cm As =7.77 cm "
yLN =2.16 cm A's = 0.00 cm? A's = 1.98 cm? gg120909-f3.14 cm?)
0. 1. — 209t
yLN =1.55cm yLN =1.30 cm M = 1552 kgf.m
fiss = 0.00 mm
As =9.64 cm?
_ _ (8212.5 - 9.82 cm?)
_ Fd=1.78 tf Fd = 8.83 tf _
Xl:;; 2314£n§(zgf'm situagéo: GE situagéo: PE f’j/o_aZns'lsc? an) 15
2 -~ 2 Meq = 629 kgf.m | Meq = 3123 kgf.m 5 m 2
A's =0.00 cm 2 A 2 > A's =2.03 cm
_ As = 0.46 cm As =2.03cm 2
yLN =2.16 cm A's = 0.00 cm? A's = 2 03 om? l(:4ra130609-]§3.14 cm?)
. iy =3.09t
yLN =0.20 cm yLN = 0.00 cm M = 89 kgf.m
fiss = 0.00 mm
As =10.70 cm?
_ 2
Md = 31140 kgfm | (0= 1541 Fd =10.86 f G rsaaom
As = 9.64 om? ) situagédo: GE situacdo: GE Y arméd =017
3 | asz0 ) Meq = 546 kgf.m | Meq = 3840 kgf.m At
s =0.00cm As = 922 cm? As = 10.70 cm? A's =2.50 cm
_ . . R
yLN =2.16 cm A's = 0.00 cm? A's = 2 50 crm? (4210.0 - 3.14 cm?)
yLN=214cm | yLN=1.83cm o L
M = 10857 kgf.m
fiss = 0.04 mm
As =9.64 cm?
8212.5 - 9.82 cm?)
_ Fd =0.14 tf Fd =9.90 tf ( _
Md__ S kzgf.m situacéo: GE situacéo: PE S =75.38 cm
As = 9.64 cm > ¥ % armad. = 0.15
4 — 2 Meq = 49 kgf.m Meq = 3504 kgf.m v >
A's =0.00 cm . o I B A's =2.28 cm
_ As =0.69 cm As =2.28 cm 5
yLN =2.16 cm A's = 0.00 cm? A's = 2.98 om? (4210.0 - 3.14 cm?)
yLN=0.16cm | yLN =0.00 cm F =401t
M = 840 kgf.m
fiss = 0.00 mm
As = 9.64 cm?
_ (8212.5 - 9.82 cm?)
Md = 31140 kgf.m fd=adztt d =75.38 cm
5 | As=964cm Mo & 1563 kgtm | % armad. =0.15
A's = 0.00 cm? Ao 150 ome | A's=1.02 cm?
yLN =2.16 cm A's = 1' 02 cm? (4210.0 - 3.14 cm?)
yLN = 0.13 cm F=2011
M = 1429 kgf.m
fiss = 0.00 mm
As = 9.64 cm?
_ (8212.5 - 9.82 cm?)
Md = 31140 kgf.m e 45?(?5 d = 75.38 cm
6 As =9.64 cm? Me i 1567 kaf.m % armad. = 0.15
A's = 0.00 cm? Aes 13 eme | A's=1.02 cm?
yLN =216 cm -4 5 (4210.0 - 3.14 cm?)
A's =1.02 cm F=188tf
yLN =0.07 cm M = 1177 kgf.m
fiss = 0.00 mm
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Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragcao)
As = 9.64 cm?
_ (8212.5 - 9.82 cm?)
Md = 31140 kgf.m Ei?u;;éi?’gE d =75.38 cm
7 As =9.64 cm? Megq = 1567 kaf.m % armad. = 0.15
A's = 0.00 cm? Aos oz eme | As=1.02cm?
yLN =216 cm A's = ’ 5 (4210.0 - 3.14 cm?)
s=1.02cm -
yLN = 0.31 cm F =1.88 tf
) M = 3193 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Verificagao de esforcos limites

Vao

trechos Cisalhamento Torgéao Cisalhamento + Tor¢ao
1 Vd = 31.76 tf Td = 7286 kgf.m _
12 | VRd2=7389.84 1 | TRd2 = 86400 kgim | Y&/VRd2+Td/TRd2=0.17
2 Vd = 11.92 tf Td = 2356 kgf.m _
3-3 VRd2 = 390.74 tf | TRd2 = 86400 kgf.m bl e = 000
3 Vd = 9.16 tf Td = 1142 kgf.m _
4-4 | VRd2=390.74f | TRd2 = 86400 kgim | Y&/VRd2 +Td/TRd2=0.04
4 Vd = 9.50 tf Td = 435 kgf.m _
56 | VRd2=390.74tf | TRd2 = 86400 kgf.m | V¥/VRd2+Td/TRd2=0.03
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORGCAO
Dados Armad. a Armad. minima Armad. a Dados torgdo Armad. de
trechos cisalham esquerda ) direita torcao
1 d=75.20cm Vmin = 48.66 tf
Vc0 = 63.33 tf Aswmin = 11.23 cm?
1-2 k =0.00 (4 ramos)
850c/5
> d=75.38cm Vmin = 48.77 tf
Vc0 = 63.47 tf Aswmin = 11.23 cm?
33 k =0.00 (4 ramos)
250c/5
3 d=75.38cm Vmin = 48.77 tf
Vc0 = 63.47 tf Aswmin = 11.23 cm?
4-4 k =0.00 (4 ramos)
850c/5
4 d=75.38cm Vmin = 48.77 tf
Vc0 = 63.47 tf Aswmin = 11.23 cm?
5.6 k =0.00 (4 ramos)
850c/5
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Calculo da viga VI6

Pavimento Inferior - Lance 2

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Ecs = 318758 kgf/lcm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao Armadura
Secao Flexao Torgao axial axial Final d I
trechos (compressao) (tracéo) € pele
As = 3.61 cm?
_ (3012.5 - 3.68 cm?) i
Md = 11677 kgf.m F= A d=75.38 cm st |
1 retangular As = 3.61 cm? situacdo: GE % armad. = 0.15 As pele =2.40 cm
o Meq = 1517 kgf.m S S Esp Max = 15.00 cm
A's =0.00 cm? A's =0.99 cm?
- = 2
144 | bw=30.00cm | o)\ 5 46 cm A5 = Ui B (2010.0 - 1.57 cm?)
h = 80.00 cm y ’ A's =0.99 cm? F=2 '28 tf ’ 2x528.0
yLN =0.33 cm M_— 1466 k (2.51 cm?)
= gf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As = 3.61 cm?
_ (3212.5 - 3.68 cm?)
Md = 11677 kgf.m Fd=a29t d=75.38 cm
| | As=361cm? Moo & 1517 kafm | % armad. = 0.15
A's = 0.00 cm? Asszotome | A's =099 cm?
yLN =2.16 cm A's = 0'99 cm? (2910.0 - 1.57 cm?)
YLN = 1.22 cm F=2281
M = 3252 kgf.m
fiss = 0.04 mm
As =3.61cm?
_ (3212.5 - 3.68 cm?)
Md = 11677 kgf.m e 4é§9gE d=75.38cm
5 As =3.61cm? Me i1517k fm % armad. = 0.15
A's = 0.00 cm? Asazizome | A's=0.99 om?
yLN =2.16 cm A's = 0'99 cm? (2910.0 - 1.57 cm?)
YLN = 1.28 cm F=2281
M = 3523 kgf.m
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo | |

Inclinagao bielas

45

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Tor¢ao
1 Vd =6.80 tf Td =29 kgf.m _
1-1 VRd2 = 146.53 tf | TRd2 = 17267 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ’ direita ¢ torcao
1 d=7538cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin = 4.21 cm?
1-1 k =0.00 (2 ramos)
250c/5

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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Calculo da viga VI7

Pavimento Inferior - Lance 2

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao Armadura
Segao Flexao Torgao axial axial Final de pele
trechos (compressao) (tracéo) P
As = 3.61 cm?
Md = 11677 ket Fd = 0.85 tf Fd = 1.69 tf (30122 3086M) | Taxa = 0.10%
1 retangular As = 3.61 szg ’ situagao: GE situagao: GE Y arméd =015 As pele = 2.40 cm?
A's = 0.00 om? Meq = 300 kgf.m Meq = 597 kgf.m A° L ) Esp Max = 15.00 cm
14 |bw=3000em | AS°ERIT As = 0.57 cm? As = 0.88 cm? (23 10.0 . 157 cm?)
. h =80.00 cm yEN =< A's = 0.00 cm? A's = 0.39 cm? F Z 0 ;52-tf ’ 2x5@8.0
yLN = 0.46 cm yLN =0.29 cm M= 1'247 kgf.m (2.51 cm?)
fiss = 0.01 mm
As = 3.61 cm?
3212.5 - 3.68 cm?)
_ Fd =3.19 tf Fd = 5.80 tf ( _ Taxa = 0.10%
2 retangular Xs:;éﬁqr:gfm situagao: GE situagao: GE S/_aZriﬁc? E"(]) 15 As pele = 2.40 cm?
A's = 0.00 cm? Meq = 1120 kgfm | Meqg =2053 kgfm | o 000" Esp Max = 15.00 cm
29 bw = 30.00 cm LN_-é16 As = 1.06 cm? As = 2.15 cm? 281_0(') 1,57 om?
- h=80.00cm | Y-"-<teem A's = 0.00 cm? A's = 1.33 cm? (F B T )| 2x508.0
yLN = 1.07 cm yLN =0.49 cm M = 1'267 kgf.m (2.51 cm?)
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =3.61cm?
. 2
Md = 11677 kgf.m | [0 =083 1 Fd =156 tf S aamam )
As = 361 szg ) situacdo: GE situagédo: GE % arméd =015
1 A's = 0 00 cm? Meq = 295 kgf.m Meq = 553 kgf.m A's = 0 36 cm'z
LN =2.16 cm As =247 cm?” As =2.76 cm* (2610.0 - 1.57 cm?)
y ' A's = 0.00 cm? A's = 0.36 cm? F o 0abtf
yLN =1.59 cm yLN =1.43 cm M = 4168 kgf.m
fiss = 0.05 mm
As =3.61cm?
_ 2
Md = 11677 kgfm | F4=3.031 Fd =551t S e ™)
As = 3 61 szg ) situacdo: GE situagédo: GE % arméd =015
2 - > Meq = 1071 kgf.m | Meq = 1950 kgf.m . _ 5
A's =0.00 cm 2 > 2 5 A's =1.27 cm
yLN =216 cm As =2.30 cm As =3.33 cm (2610.0 - 1.57 cm?)
) A's = 0.00 cm? A's =1.27 cm? F =1 42 t )
yLN =1.79 cm yLN =1.23 cm M = 4126 kgf.m
fiss = 0.06 mm

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP -
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Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =414 cm?
— _ (2916.0 - 4.02 cm?)
Md = 11677 kgfm | Fd =302t Fd=5491f d =75.20 cm
As = 3.62 cm? situacdo: GE situacao: GE % armad. = 0.17
3 - 5 Meq = 1063 kgf.m | Meq = 1934 kgf.m - _ N s
A's =0.00 cm 2 2 A's =1.26 cm
LN =2.16 cm As = 3.13 om” AS = 4.14 om? (2610.0 - 1.57 cm?)
y : A's =0.00 cm? A's = 1.26 cm? E ot
yLN =2.28 cm yLN =1.72 cm .
M = 4755 kgf.m
fiss = 0.08 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Verificagao de esforcos limites

t Vao Cisalhamento Torgao Cisalhamento + Torgao
rechos
1 Vd=639tf Td = 458 kgf.m :
11 | VRd2=14653tf | TRd2 = 17267 kgf.m | V4/VRd2+Td/TRd2=0.07
2 Vd=7.75tf Td = 619 kgf.m :
22 | VR2=14653tf | TRd2 = 17267 kgf.m | Y¥/VRd2+Td/TRd2=0.09

Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcéao
1 d=75.38cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin = 4.21 cm?
1-1 k =0.00 (2 ramos)
250c/5
2 d=75.38cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin =4.21 cm?
22 k =0.00 (2 ramos)
25.0c/5
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Diagramas: VIGA VI1 - Inferior

CARREGAMENTO [kgfim;cm]

200.00 200.00

180
P13 P12

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

458

P13 P12
=183

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

-550

180
P13 \/// P12

458
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

35 36 35

180 i
P13 P12

18 18 -18

DESLOCAMENTOS [cm:cm]

LEGEMDA

----- Flecha imedists (recaloulads)
—— Flzcha total recalculada + diferida)

|
P13 om P12

.05
- Vao 1
Envoltéria Valor Posicao
Flecha imediata -0.02 0
Flecha imediata 0,02 0
(recalculada)
Flecha diferida -0.02 0
Flecha total -0.04 0
Envoltéria _ Véo 1 _ _
N6 | Véao N6 F
Inércia da secéo bruta (m4 E-4) 10.67 10.67 10.67
Inércia fissurada (m4 E-4) 1.05 1.04 1.04
Momento de fissuracdo (kgf.m) 2807 2807 2807
Momento em servico (kgf.m) 0 169 0
Comprimento do sub-trecho (cm) 0.00 35.18 144.82
Inércia equivalente (m4 E-4) 10.67
Multiplicador flecha total 1.92
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Diagramas: VIGA VI2 - Inferior

CARREGAMENTO [kgfim:cm]

995.15 995.15

162
P14 P12

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

1.13

) 6.

113

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

162
P14 P12

457

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

120



SVAIZER & GUTIERREZ

engemnharia

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

P14

173

173

152

-0z

DESLOCAMENTOS [ecm;cm]

LEGE NDA

-102

P12

————— Flecha imediata (recalculada)

Flecha total (recalculada + diferida)

0.05
1]
P14 I?W—— i
i) £0.02
- Vao 1
Envoltoria Valor Posigao
Flecha imediata -0.02 162
Flecha imediata 0,02 162
(recalculada)
Flecha diferida -0.01 162
Flecha total -0.03 162
Envoltéria _ Véo 1 _ _
N6 | Vao N6 F
Inércia da secéo bruta (m4 E-4) 10.67 10.67 10.67
Inércia fissurada (m4 E-4) 1.04 1.04 1.04
Momento de fissuracdo (kgf.m) 2807 2807 2807
Momento em servico (kgf.m) 0 326 0
Comprimento do sub-trecho (cm) 0.00 162.01 0.00
Inércia equivalente (m4 E-4) 10.67
Multiplicador flecha total 1.94

P12
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Diagramas: VIGA VI3 - Inferior

CARREGAMENTO [kgf/m:cm]

995.15 995.15

200
P15 P14

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

1.39

) 200
P15 P14

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

s 200
P15 P14

657
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

7z 72

200
P15 P14

-T2

DESLOCAMENTOS [cm;cm]

LEGENDA

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

P14

Envoltéria Véo 1 —
Valor Posigao
Flecha imediata -0.02 80
Flecha imediata 0.02 80
(recalculada)
Flecha diferida -0.01 80
Flecha total -0.03 80
Envoltéria _ Véo 1 - _
N6 | Vao N6 F
Inércia da seg&o bruta (m4 E-4) 10.67 10.67 10.67
Inércia fissurada (m4 E-4) 1.04 1.04 1.04
Momento de fissuragdo (kgf.m) 2807 2807 2807
Momento em servigo (kgf.m) 0 498 0
Comprimento do sub-trecho (cm) 0.00 200.01 0.00
Inércia equivalente (m4 E-4) 10.67
Multiplicador flecha total 1.94

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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Diagramas: VIGA Vi4 - Inferior

CARREGAMENTO [kgf/m:cm]

1085.15 1095.15 108515

1585 * 170
P15 P16 P13

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

7.10

1585 ® 170
P15 058 P16 P13

-5.78

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

P15 P13

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

124



SVAIZER & GUTIERREZ

engenharia

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

343 343
47 47
J or 1
[ 158.5 170
P15 35 _.55‘ P16 P13
-173 173
DESLOCAMENTOS [cm;cm]
LEGENDA
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
0.01
—— |
P15 P13
0.07 -0.07
4141 011
Envoltoéria Véo 1 Véo 3
Valor Posigcao Valor Posigcao
Flecha imediata -0.04 158.5 -0.04 21.3
Flechaimediata | 504 | 1585 | 004 | 213
(recalculada)
Flecha diferida -0.04 158.5 -0.04 21.3
Flecha total -0.08 158.5 -0.08 21.3
- Vao 1 Vao 4
Envoltéria - — - - e -
N6 | Viao N6 F N6 | Viao N6 F
Inércia da sec¢&o bruta (m4 E-4) 36.00 36.00 36.00 36.00 36.00 36.00
Inércia fissurada (m4 E-4) 3.84 6.06 3.84 3.84 4.95 3.84
Momento de fissuragao (kgf.m) 6316 6316 6316 6316 6316 6316
Momento em servico (kgf.m) 0 4081 3603 3603 3603 0
Comprimento do sub-trecho (cm) 0.00 158.50 0.00 0.00 170.00 0.00
Inércia equivalente (m4 E-4) 36.00 36.00
Multiplicador flecha total 1.94 1.94
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Diagramas: VIGA VIS5 - Inferior

CARREGAMENTO [kgf/m:cm]

3190.30 3190.30 3190.30 3190.30 3190.30 31930 30

154 1008 23 1164 24 117 33 1004 436
PS5 P4 P3 P2 P1

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

-31.76

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

-30384

-21864

10783
6027
ey
154 100.8 _ 25004 436
P5 5ha 63 P2 P1
14336
34695
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

7286
2356
142
- Tad = 100.8 2" A i 3 00& — 436
Pa P4 1403 P2 P
-4347
DESLOCAMENTOS [cm;cm]
LEGENDA
—————— Flecha imediata (recalculada)
—— Flecha total (recalculada + diferida)
-010
Envoltéria Vao 1 Vao 3 Vao 5 Vao 7
Valor Posigao Valor Posigao Valor Posigcao Valor Posigcao
Flecha imediata -0.05 254.8 -0.05 116.4 -0.05 0 -0.05 0
Flecha imediata | 05 | 2548 | -005 | 1164 | -005 0 0.05 0
(recalculada)
Flecha diferida -0.04 254.8 -0.04 116.4 -0.04 0 -0.04 0
Flecha total -0.09 254.8 -0.09 116.4 -0.09 0 -0.08 0
L. Vao 1 Vao 4 Vao7 Vao 10
Envoltéria _ - _ _ _ _ _ - _ _ - _
No | Vao N6 F N6 | Vao N6 F No | Vao N6 F N6 | Vao N6 F
Inércia da
secdo bruta | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33 | 341.33
(m4 E-4)
Inércia
fissurada 30.38 36.39 33.80 33.80 30.37 | 30.38 30.38 30.37 30.38 30.38 | 30.37 30.38
(m4 E-4)

Av. Vereador Narciso Yague Guimardes, 124 sala 32
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.. Vao 1 Vao 4 Vao7 Vao 10

Envoltéria _ - _ _ _ _ _ - _ _ - _
N6 | Vao N6 F N6 | Vao N6 F N6 | Vao N6 F N6 | Vao N6 F

Momento de

fissuragéo 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913 | 44913

(kgf.m)

Momento em

servigo 0 2728 -4243 | -4243 0 =277 =277 948 -736 -736 1463 -3090

(kgf.m)

Comprimento

do sub- 0.00 172.90 | 81.95 | 58.21 0.00 58.21 0.00 93.48 | 23.58 0.00 7264 | 71.29

trecho (cm)

Inércia

equivalente 341.33 341.33 341.33 341.33

(m4 E-4)

Multiplicador

flecha total 1.91 1.91 1.91 1.91

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

128



—

SVAIZER & GUTIERREZ

e nngwenha®™i1ia

Diagramas: VIGA VI6 - Inferior

CARREGAMENTO [kgf/m:cm]

1395.15 1395.15

PB P3

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

6.6

) 458
P& PS5

-G.80

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

-8487 -8491

| ps

P& I
2588

3015 328

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

14
458
P& P5
-29 -29
DESLOCAMENTOS [cm;cm]
LEGENDA
| ————— Flecha imediata {recalculada)
Flecha total {recalculada + diferida)
P&

007

007
- Vao 1
Envoltoria Valor Posicao
Flecha imediata -0.04 62.5
Flecha imediata -0.04 62.5
(recalculada)
Flecha diferida -0.03 62.5
Flecha total -0.07 83.3
Envoltéria Véo 1
Né I Vao N6 F
Inércia da seg&o bruta (m4 E-4) 128.00 128.00 128.00
Inércia fissurada (m4 E-4) 11.43 11.40 11.43
Momento de fissuragdo (kgf.m) 16842 16842 16842
Momento em servigo (kgf.m) -2300 1464 -2089
Comprimento do sub-trecho (cm) 87.67 289.38 80.95
Inércia equivalente (m4 E-4) 128.00
Multiplicador flecha total 1.90

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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Diagramas: VIGA VI7 - Inferior

CARREGAMENTO [kgfim:cm]

1395.15 1395.15 139515

5111 158 445
PG P5 P1

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

£.39 6.65

' 11 1 445
P& Ps P1

-6.36
=175

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

11237
_g3R2 -8641
-t IR |1 445
P& 3910 PS5 5559 P1
4716

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

430 47
5111 158 245 i
P& P5 P1
=270
-458 -455
-f1a
DESLOCAMENTOS [cm;cm]
LEGENDA
—————— Flecha imediata (recalculada)
——— Flecha total (recalculada + diferida)
445
P1
-0.03
-0.04
-0.05
Envoltéria e ok
Valor Posigcao Valor Posigcao
Flecha imediata -0.03 0 -0.03 445
Flecha imediata -0.03 0 0.03 445
(recalculada)
Flecha diferida -0.02 0 -0.02 445
Flecha total -0.05 0 -0.05 445
.. Vao 1 Vao 4
Envoltéria _ _ _ _ _ _
N6 | Vao N6 F N6 | Vao N6 F
Inereia 48 S e (M4 1 42800 | 12800 | 12800 | 12800 | 12800 | 128.00
Inércia fissurada (m4 E-4) 11.43 11.40 11.43 11.43 11.40 12.32
Mome”t?kgmjsuragm 16842 16842 16842 16842 16842 16842
Momento em servigo (kgf.m) -3068 1485 -3207 -3207 1263 -4054
C"mp“me“t(zn‘,’]‘)) sub-trecho | 149 47 288.14 113.55 37.00 265.88 142.07
Inércia equivalente (m4 E-4) 128.00 128.00
Multiplicador flecha total 1.90 1.90

Av. Vereador Narciso Yague Guimaraes,
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Pavimento Térreo
Relatério de calculo dos tubuldes
Térreo fck = 400.00 kgf/cm? E = 318758 kgf/cm®>  Peso Espec = 2500.00 kgf/m?
Lance 3 cobr =4.50 cm
Dimensionamento da base
Resultados de dimensionamento
Dados Resultados
Esforcos Solo Dlrr}irrllsoes Armadura
AsB AsH
Nome | yp FB | S92 (E s;,"n']‘;‘) Angulo | B HO | inf inf
MH FH totgl Padm Cgeséo atrito
(kgf.m) (tf) (tf) (kgflcm?) (graus) H HA1 AsB AsH
sup sup
5366.43 | 1.45 29.95 1800.00 100.00 -
T | 447491 o068 | 3258 | ®%| 300 3] 10000| -
Estabilidade
Esforcos Pressdes(kgf/cm?) Estabilidade Dimensionamento
Psolo Tombamento Deslizamento | Arranc. Dir. B Dir. H
MB FB Carga Dir. B Dir. H Md Md
Nome MH FH Carga Padm Sig1 Msd Msd Fsd Nt As As
(kgf.m) | (tf) total Sig2 Mrd Mrd Frd Ns (cm?m) | (cm?m)
- (tf) Sig3 Cond. Cond. Cond. (1.5) Ns>Nt A's A's
Sig4 (1.5) (1.5) (cm?m) | (cm?*m)
2.16
5298.76 | 4474.91 1.54 23.15 23.15
Ti1 | 22004810881 299° | 600 218 | 26824.43 | 2702197 11.87 0.00 0.00
’ ) ) 0'01 5.06 6.04 7.71 0.00 0.00
Dimensionamento do fuste
Esforcos Verificagdao concreto simples Resultados
= SigCd SigTd CisWd Msd Estribo
Nome Secdo Nd Msd SigCrd SigTrd CisWrd Qo_ta Mrd As Fretagem
(em) | vd | Mtd | ofiem?) | (kaflem?) | (kgflem?) | Mt | (gt fuste | Cot
(th) (kgf.m) (kgflcm?) | (kgficm?) | (kgf/lcm?) (cm) (kgf.m) uste ota
Cond. Cond. Cond. Cond. (cm)
40 ¢ 25@5.0
24.46 | 1157236 12.72 5.82 0.90 11572.36 100 /12
T11 100.00 314 30555 94.44 5.80 2.16 50.00 | 74636.97 (31.42
) ) 0.13 1.00 0.42 0.16 S
cm?) 0.00
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Resultados dos Pilares
Térreo fck = 400.00 E = 318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 3 cobr =3.50 cm
Dados Resultados
Ni Igb Nd MBd MHd As b Estribo
) Secdo ivel vinc max topo topo Armaduras Topo Esb b
Pilar (cm) Altura leh Nd min MBd MHd As h Base Esb h
(cm) vinc (tf) base base % armad cota
(cm) (kgf.m) (kgf.m) total
10.05
50.00 310.00 5216.0
P1 X 9450.00 RR 33.53 6036 6615 8.04 280 | 21.45
1:20 390.00 | 310.00 -8.07 461 5217 42 16.0 c/10 | 13.41
80.00
RR 0.7
14 ¢ 16.0
6.03
50.00 310.00 3216.0
P2 X 9450.00 RR 79.44 5287 2712 8.04 250 | 2145
1:20 80.00 390.00 | 310.00 32.89 941 1868 42 16.0 c/15 | 13.41
) RR 0.5
10 ¢ 16.0
6.03
50.00 310.00 3216.0
P3 X 9450.00 RR 93.41 3955 2133 8.04 250 | 2145
1:20 390.00 | 310.00 28.93 736 3318 4216.0 c/15 | 13.41
80.00 RR 05
10 ¢ 16.0
6.03
50.00 310.00 3216.0
P4 X 9450.00 RR 138.39 6028 4283 8.04 280 | 21.45
1:20 390.00 | 310.00 3.34 434 7836 4216.0 c/10 | 13.41
80.00 RR 05
10 2 16.0
12.57
80.00 310.00 4 ¢ 20.0
P5 X 9450.00 RR 86.25 8857 50918 18.85 250 | 13.41
1:20 150.00 390.00 | 310.00 -10.62 4412 22081 6 2 20.0 c/20 7.15
’ RR 04
16 2 20.0
12.57
80.00 310.00 4 ¢ 20.0
P6 X 9450.00 RR 83.58 13531 21290 18.85 250 | 13.41
1:20 150.00 390.00 | 560.00 26.65 6864 12543 6 2 20.0 c/20 | 12.92
) RR 0.4
16 ¢ 20.0
P11 7%':;:0 9510.00 | 220.00 22.69 10732 4310 81256'106?0 2 8.0 7.21
1:20 100.00 44.06 RR 12.85 9730 3655 0.4 c/15
1.57
20.00 100.00 2210.0
P14 X 9400.00 RR 22.26 639 466 1.57 250 | 17.30
1:20 30.00 100.00 | 100.00 1.77 1216 1159 22 10.0 c/10 | 11.53
) RR 0.5
43 10.0
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Dados Resultados
Secio Nivel \:?nbc n:l:x zl);B)g zl)';g Arrrgsdzras E%t,rit;o Esb b
Pilar ¢ Altura leh ‘ MBd MHd Ash P S
(cm) . Nd min o Base Esb h
(cm) vinc (th) base base % armad cota
(cm) (kgf.m) (kgf.m) total
2.45
20.00 160.00 29125
P15 X 9400.00 RR 8.68 1176 1168 4.91 26.3 | 27.68
1:20 85.00 160.00 | 160.00 3.59 3530 2183 42125 c/15 6.51
) RR 0.6
80125
1.57
20.00 100.00 29 10.0
P16 X 9400.00 RR 7.84 73 460 1.57 25.0 | 17.30
1:20 30.00 100.00 | 100.00 -5.46 302 1705 29 10.0 c/10 | 11.53
) RR 0.5
4 ¢10.0
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Calculo do Pilar P1

Pavimento Térreo - Lance 3

Dados do concreto
fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=2.11

Dados da secéo transversal

Secgao retangular
b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforcos maximos

Vineulo = RR Msdtopo = 6036 kgf.m | Ndmax = 33.53 tf

B le =310.00 cm Msdbase = 461 kgf.m | Ndmin = -8.07 tf
Esbeltez = 21.45 g amn =
Vinculo = RR ni = 0.03

H le = 310.00 cm Msdtopo = 6615 kgf.m Gama-n = 1.00

n i = = = 2

Esbeltez = 13.41 Msdbase = 5217 kgf.m | Td = 165 kgf.m (Asl = 0.17 cm?)

Dimensionamento por: Sec¢ao de topo

Momentos (kgf.m) LA G 7
Diregao ) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
wsaopo=coze | 1E00P0 =0
3 | MBSO SO | e ecemp | G SR S ag 1.4G1+1.4G2+1.4Q+0.84V
Msdbase = 186 M2d = 1 M2d,min =0
lambdal = 55.41 =155 4216.0 1+0.76D1
Mcd =3 Msd(x) = 6036 kgf.m
_ Madtopo =0 14216.0 Msd(y) = 4150 kgf.m
el Madcentro = 0 o 28.15 cm? Mrd(x) = 27000 kgf.m
Msdcentro = 5686 ~ M1d,min =778 o _
H > Madbase = 0 h 0.7 % Mrd(y) = 18564 kgf.m
Msdbase = 1507 — M2d,min =0 _
_ M2d = 96 Mrd/Msd=4.47
lambdal = 62.12 Mcd = 2

Dimensionamento da armadura transversal

Modelo calculo Esforcos

Inclinagao bielas Cisalhamento Torgcao
VBd topo = 2.97 tf _
| VBd base = 2.97 ff (T;‘;r‘n;ff:k%fbrg
VHd topo = 8.50 tf )
45 VHd base = 8.50 tf
Gama-n = 1.00
Verificagao de esforcos limites
Diregao Cisalhamento Torgao Cisalhamento + Torgao
Vd =297 tf Td = 165 kgf.m _
B VRd2 = 234.32 tf TRd2 = 41293 kgf.m Vd/VRd2 + Td/TRd2 = 0.02
Vd = 8.50 tf Td = 165 kgf.m _
H VRd2 = 243.65tf | TRd2 = 41293 kgf.m | Y4/VRd2 + Td/TRd2 =0.04
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento

d=45.20cm oo

5 |veo=3go6tr | NS T2ATIE vy =000
k=1.00 emz/m ’ Asw = 0.00 cm?#m
Vc = 38.06 tf
d=75.20cm L

L | Veo=39s8tr | YMIn=2005 8 ysy =000t
k =1.00 em2/m ’ Asw = 0.00 cm?m
Vc = 39.58 tf

Armadura de torgao Armadura de
fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 15.38 cm A90 = 0.08 cm? Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?*m
Ae = 2236.69 cm? ) Zs = 0.00 tf Zs = 0.00 tf 2 8.0 ¢/10
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Calculo do Pilar P2

Pavimento Térreo - Lance 3

Dados da segao
transversal

Dados do concreto

Secdo retangular
b=50.00cm h=
80.00 cm

Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00
kgfim?

Fi=211

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esheltez ¢
, _ Msdtopo = 5287
limetlts = I kgf.m Ndmax = 79.44 tf
3 &= S @ Msdbase = 941 | Ndmin = 32.89 f
Esbeltez = 21.45 AP
kgf.m ni = 0.07
; _ Msdtopo = 2712 Gama-n = 1.00
’ MR kgf.m Td = 144 kgf.m (Asl = 0.15
Esbeltei = 13.41 Msdbase = 1868 cm?)
) kgf.m
Dimensionamento por: Segao de centro
Armadura
Direcao LTI (L) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 4826 | Madtopo =0
_ Madcentro =0 .
B Msdcentro = 4515 Madbase = 0 M1d,min = 2173 35 16.0
Msdbase = 675 M2d = 349_ M2d,min =0 4 g 16.0 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
lambda1 = 49.01 _ ’ Msd(x) = 4874 kgf.m
Mcd = 11 _
Madtopo = 0 10016.0 Msd(y) = 3793 kgf.m
Msdtopo = 2712 Madcentro = 0 20 11 (I:mz Mrd(x) = 29754 kgf.m
H Msdcentro = 3660 Madbase = 0 M1d,min = 2824 0 5 % Mrd(y) = 23156 kgf.m
Msdbase = 1868 — M2d,min =0 27 Mrd/Msd=6.10
_ M2d =134
lambda1 = 35.00 Mcd = 4

Dimensionamento da armadura transversal

Modelo calculo Esforgcos
Inclinagao bielas Cisalhamento Torgéo
VBd topo = 3.26 tf _
| VBd base =3.26tf | 4 = 144 kgftm
Gama-n = 1.00

45

VHd topo = 2.06 tf
VHd base = 2.06 tf

Gama-n = 1.00
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Verificagao de esforcos limites
Diregao Cisalhamento Torgao Cisalhamento + Torgao
Vd = 3.26 tf Td = 144 kgf.m _
B VRd2 = 234.32tf | TRd2 = 41293 kgf.m | Y4/VRd2 + Td/TRd2 =0.02
Vd = 2.06 tf Td = 144 kgf.m _
H | VRd2=24365tf | TRd2 = 41293 kgtm | V4/VRd2*Td/TRd2=0.01
Armadura de cisalhamento
Direcao Armadura Armadura
Dados .. .
minima cisalhamento
d=45.20 cm L
veo=38.06t |y = 0008 | vew =0.00
k =2.00 emz/m ) Asw = 0.00 cm?#m
Vc=76.13
d=75.20cm L
L |veo=39s8tr | YMIn=000 N ysy =000t
k=2.00 emz/m ’ Asw = 0.00 cm?*m
Vc =79.16 {f
= Armadura de
Armadura de torcao fretagem Armadura
Dados An;ma(!ura Topo Base final
orgao
he = 15.38 cm A90 = 0.07 cm? Zr =0.00 tf Zr =0.00 tf Asw = 0.15 cm?m
Ae = 2236.69 cm? ) Zs = 0.00 tf Zs = 0.00 tf 2 5.0 c/15
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Calculo do Pilar P3

Pavimento Térreo - Lance 3

Dados da secéo transversal

Dados do concreto

Secgao retangular

b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

Fi=2.11

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esbeltez ¢
Vinculo = RR Msdtopo = 3955 kgf.m | Ndmax = 93.41 tf
B le =310.00 cm Msdbase = 736 kgf.m | Ndmin = 28.93 tf
Esbeltez = 21.45 gt damin = 28.
Vinculo = RR ni = 0.08
H le = 310.00 cm Msdtopo = 2133 kgf.m Gama-n = 1.00
- . — —_ - 2
Esboltez = 13.41 Msdbase = 3318 kgf.m | Td = 136 kgf.m (Asl = 0.14 cm?)

Dimensionamento por: Se¢ao de centro

Momentos (kgf.m) ST )
Diregédo ) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
Msdtopo = 3955 Madcentro = 0
B Msdcentro = 4104 Madbase =_0 M1d,min = 2044 35 16.0
Msdbase = 111 M2d = 342 M2d,min =0 40 16.0 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
lambda1 = 44.93 _ ’ Msd(x) = 4455 kgf.m
Med = 10 Msd(y) = 2959 kgf.m
Msdtopo=2133 | \adiopo =0 190100 | Mrd(x) = 30156 kgf.m
H Msdcentro = 2844 Madbase = 0 M1d,min = 2657 0 5 y Mrd(y) = 20031 kgf.m
Msdbase = 3318 _ M2d,min =0 e Mrd/Msd=6.77
_ M2d = 116
lambda1 = 35.00 Mcd = 4

Dimensionamento da armadura transversal

Modelo calculo

Esforgcos

Inclinagao bielas Cisalhamento Torcéo
VBd topo = 2.60 tf _
| VBd base =2.60tf | /a4 = 136 kgftm
Gama-n = 1.00

VHd topo = 4.84 tf

45 VHd base = 4.84 tf
Gama-n = 1.00
Verificagao de esforgos limites

Direcéo Cisalhamento Torgcao Cisalhamento + Torcao

Vd =2.60 tf Td = 136 kgf.m _
B VRd2 = 234.32 tf | TRd2 = 41293 kgf.m | V4/VRd2 +Td/TRd2 =0.01

Vd =4.84 tf Td =136 kgf.m _
H VRd2 = 243.65tf | TRd2 = 41293 kgf.m VAVRd2 + Td/TRd2 = 0.02
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Armadura de cisalhamento
Direcao Dados Armadura Armadura
minima cisalhamento

d=45.20cm L

veo=3g06t | ymr = 0000 | vsw=0001

k =2.00 emz/m ) Asw = 0.00 cm?#m

Vc =76.13 tf

d=75.20cm .

Ve = 39.58 tf Vmin = 0.00tf |\~ 0 00 tf

H - Aswmin = 0.00 _
k =2.00 em2/m Asw = 0.00 cm?/m
Vc =79.16 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:g\;(;l;ra Topo Base final

he = 15.38 cm _ 2 Zr =0.00 tf Zr =0.00 tf Asw = 0.14 cm?m
Ae = 2236.69 cm2 | A90=0.07.cm Zs=000tf | Zs=0.00tf | 85.0c/15

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

141



SVAIZER & GUTIERREZ

en genh

3, 3 I @A

Calculo do Pilar P4

Pavimento Térreo - Lance 3

Dados da secéo transversal

Dados do concreto

Secgao retangular

b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

Fi=2.11

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcéao Calculo da Esforcos maximos

esheltez
Vinculo = RR Msdtopo = 6028 kgf.m | Ndmax = 138.39 tf

B le = 310.00 cm Msdbase = 434 kgf Ndmin = 3.34 tf
Esbeltez = 21.45 sdbase = gtm amin = S
Vinculo = RR ni =0.12

H le = 310.00 cm Msdtopo = 4283 kgf.m Gama-n = 1.00

- . = = = 2

e Y] Msdbase = 7836 kgfm | Td = 160 kgf.m (Asl = 0.16 cm?)

Dimensionamento por: Segao de centro

Armadura
Direcao s ket longitudinal | Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 2631 | Madtopo =0
- Madcentro = 0 .
B Msdcentro = 6225 Madbase = 0 M1d,min = 439 3516.0
Msdbase = 354 M2d = 173 M2d,min =0 4 g 16.0 G1+G2+1.4V4+0.76D4
lambda1 = 45.10 _ : Msd(x) = 6401 kgf.m
UEI S Msd(y) = 6638 kgf.m
Msdtopo = 1701 | Qo0 =0 Soet00 | Mrd(x) = 19712 kgfm
H Msdcentro = 6540 Madbase = 0 M1d,min = 571 0 5 % Mrd(y) = 20442 kgf.m
Msdbase = 6745 — M2d,min =0 o7 Mrd/Msd=3.08
_ M2d = 98
lambda1 = 64.50 Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

45

VBd topo = 13.45 tf
VBd base = 13.45 tf
VHd topo = 2.92 tf
VHd base = 2.92 {f
Gama-n = 1.00

Td = 160 kgf.m
Gama-n =1.00

Verificagao de esforgos limites
Direcao Cisalhamento Torgao Cisalhamento + Torcao
Vd = 13.45 tf Td = 160 kgf.m _
B VRA2 =234.32tf | TRd2 = 41293 kgf.m | Y4/VRd2+ Td/TRd2 =0.06
Vd =2.92 tf Td = 160 kgf.m _
H VRA2 = 24365t | TRd2 = 41293 kgf.m | VO/VRd2 + Td/TRd2 =0.02
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=45.20cm oo
5 |veo=3go6tr | M S T2ATI vy = 0,00
k =2.00 emz/m ’ Asw = 0.00 cm?#m
Vc =76.13 tf
d=75.20cm L
Ve = 39.58 tf Vmin =20.651 | o\ = 000 tf
H -~ Aswmin =7.02 _ 2
k =2.00 em2/m Asw = 0.00 cm?/m
Vc =79.16 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:r;agc;zra Topo Base final
he =15.38 cm _ 2 Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?*m
Ae = 2236.69 cmz | A90=0.08¢cm Zs=000t | Zs=0.00tf 2 8.0 c/10
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Calculo do Pilar P5

Pavimento Térreo - Lance 3

Dados da secdo
transversal

Dados do concreto

Secao retangular
b=80.00cm h=150.00
cm

Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00
kgf/m?3

Fi=2.07

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esbeltez ¢

Vineulo = RR Msdtopo = 8857 kgfm | Ndmax = 86.25 tf

B le =310.00 cm Msdbase = 4412 kgf.m | Ndmin = -10.62 tf
Esbeltez = 13.41 g amin = -10.
Vinculo = RR ni = 0.03

H le = 310.00 cm Msdtopo = 50918 kgf.m Gama-n = 1.00

o Msdbase = 22081 kgf.m | Td =981 kgf.m (Asl = 0.60 cm?)

Esbeltez = 7.15

Dimensionamento por: Sec¢ao de topo

Momentos (kgf.m) Armadura
Direcao ) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 8857 | Madtopo =0
- Madcentro = 0 .

B Msdcentro = 6872 Madbase = 0 M1d,min = 2898 43200
Msdbase = 3893 M2d = 208 M2d,min =0 6 g 20'0 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 35.00 _ ’ Msd(x) = 8857 kgf.m

hcol=s Msd(y) = 50918 kgf.m

Msdtopo = 50918 | MadloPO=0 202200, | Mrd(x) = 33219 kgfm

H Msdcentro = 39383 Madbase = 0 M1d,min = 4458 0 4 Y Mrd(y) = 190978 kgf.m
Msdbase = 22081 — M2d,min =0 . Mrd/Msd=3.75

_ M2d =190

lambda1 = 39.71 Mcd = 3

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforgcos

Cisalhamento

Torgao

VBd topo = 5.76 tf
VBd base = 5.76 tf
VHd topo = 15.47 tf

Td =981 kgf.m
Gama-n =1.00

45 VHd base = 15.47 tf
Gama-n = 1.00
Verificagao de esforcos limites

Direcao Cisalhamento Torgao Cisalhamento + Torcao

Vd = 5.76 tf Td = 981 kgf.m _
B VRd2 =729.00tf | TRd2 = 209130 kgf.m | V4/VRd2 + Td/TRd2 =0.01

Vd = 15.47 tf Td =981 kgf.m _
H VRd2 = 751.68tf | TRd2 = 209130 kgf.m | V¥/VRd2 + Td/TRd2=0.03
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados .. .
minima cisalhamento
d=75.00 cm L
B Ve = 118.42 tf X;”V:/':'{noz'og (t)fo Vsw = 0.00 tf
k=1.00 emz/m ’ Asw = 0.00 cm?#m
Vc =118.42 tf
d =145.00 cm L
Ve = 122.11 f Vmin = 0.00tF | o~ 00 tf
H -~ Aswmin = 0.00 _ 2
k=1.00 em2/m Asw = 0.00 cm?/m
Ve =122.11 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 26.09 cm A90 = 0.17 cm? Zr =0.00 tf Zr =0.00 tf Asw = 0.34 cm?#m
Ae = 6680.53 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0 c/20
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Calculo do Pilar P6

Pavimento Térreo - Lance 3

Dados da secéao transversal Dados do concreto

fck = 400.00 kgf/lcm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.07

Secgao retangular
b=80.00cm h=150.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esbeltez ¢
Vinculo = RR _ Ndmax = 83.58 tf
B le = 310.00 cm wogioro = 19531 K9tM | Namin = 26.65 tf
Esbeltez = 13.41 gt ni = 0.02
Vinculo = RR _ Gama-n = 1.00
H le = 560.00 cm Msdiopo = 21290KaLM | Td = 1500 kgf.m (Asl = 0.92
Esbeltez = 12.92 = gt. cm2)
Dimensionamento por: Sec¢ao de topo
Armadura
Diregédo Nomenesikorm) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 13531 mgggxrg 0 0
B | pogoentro  1ae0% | Madbase=0 | IS = 9290 144200 1.4G1+1.4G2+0.98Q+1.4V4+0.7
lambda = 35.00 M2d = 285 ’ 6 2 20.0 6D4
) Mcd =4 Msd(x) = 13531 kgf.m
_ Madtopo =0 16220.0 Msd(y) = 21290 kgf.m
Msdtopo =21290 |\ centro = 0 . 50.27 cm? Mrd(x) = 89336 kgf.m
Msdcentro = 17141 ~ M1d,min = 5015 P _
H . Madbase = 0 o 0.4 % Mrd(y) = 140568 kgf.m
Msdbase = 10918 a M2d,min =0 _
N M2d = 449 Mrd/Msd=6.60
lambda1 = 35.00 Mcd = 7

Dimensionamento da armadura transversal

Modelo calculo Esforcos
Inclinagao bielas Cisalhamento Torcao
VBd topo = 7.24 {f _
| VBd base = 7.24 tf (T;‘;r;;_iog |1<ggbm
VHd topo = 2.11 {f )

45 VHd base = 2.11 tf
Gama-n = 1.00
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =7.24 tf Td = 1500 kgf.m _
B VRd2 =729.00 tf | TRd2 = 209130 kgf.m VAVRd2 + Td/TRd2 = 0.02

vd =2.11tf Td = 1500 kgf.m _
H VRd2 = 751.68 tf | TRd2 = 209130 kgf.m | V¥/VRd2 +Td/TRd2=0.01
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados .. .
minima cisalhamento
d=75.00 cm L
B Ve = 118.42 tf X;”V:/':'{noz'og (t)fo Vsw = 0.00 tf
k =2.00 emz/m ’ Asw = 0.00 cm?#m
V¢ = 236.85 tf
d =145.00 cm L
Ve = 122.11 tf Vmin = 0.00tF |\~ 00 tf
H -~ Aswmin = 0.00 _ 2
k=2.00 em2/m Asw = 0.00 cm?/m
Vc =244.21 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 26.09 cm A90 = 0.26 cm? Zr =0.00 tf Zr =0.00 tf Asw = 0.52 cm?#m
Ae = 6680.53 cm? ) Zs =0.00 tf Zs =0.00 tf 2 5.0 c/20
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Calculo do Pilar P11

Pavimento Térreo - Lance 3

Dados da secéao transversal

Dados do concreto

Segao circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

Fi=212

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforcos maximos
Vinculo = RR _ Ndmax = 27.23 tf
B le = 220.00 cm WogioRo = 1752 K9tM | Namin = 15.42 f
Esbeltez = 7.21 gt ni = 0.02
H Msdtopo = 4310 kgf.m Gama-n = 1.20
Msdbase = 3655 kgf.m Td = 326 kgf.m (Asl = 0.17 cm?)

Dimensionamento por: Secao de topo

Armadura
Diregédo 2 EAEIEE (] Hir) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 10732 mgggﬁrg 0 0
B Bl e N i L ([ 2 P oY 1.4G1+1.4G2+1.4Q+0.84V4+0.76D4
Msdbase = 9730 a M2d,min =0 _
lambda1 = 35.00 M2d = 55 Msd(x) = 12878 kgf.m
: Mcd = 1 Msd(y) = 5097 kgf.m
_ Madtopo = 0 8216.0 Mrd(x) = 41521 kgf.m
o0 = A gy | Madcento=0 | o . |16.08cm* | Mrd(y)=0kgfm
H _ Madbase = 0 v 0.4 % Mrd/Msd=3.00
Msdbase = 3596 a M2d,min =0
_ M2d = 55
lambda1 = 35.00 _
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo

Esforgos

Inclinagao bielas Cisalhamento Torgéo
VBd topo = 3.46 tf _
| VBd base =3.46f | /4= 326 kgfm
Gama-n =1.20

VHd topo = 2.62 tf

45 VHd base = 2.62 tf
Gama-n = 1.20
Verificagao de esforcos limites

Direcéo Cisalhamento Torcao Cisalhamento + Torcao

Vd = 3.46 tf Td = 326 kgf.m _
B VRd2 = 259.56 tf TRd2 = 91477 kgf.m VA/VRd2 + Td/TRd2 = 0.02

Vd =2.62 tf Td = 326 kgf.m _
H VRd2 = 259.56 tf TRd2 = 91477 kgf.m VA/VRd2 + Td/TRd2 = 0.01
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=95.20 cm L
veo=a216t |y =000 v = 0.00
k=1.41 emz/m ’ Asw = 0.00 cm?#m
Vc =59.32 tf
d=95.20cm L
Ve = 42.16 tf Vmin = 0.001F | o~ 00 tf
-~ Aswmin = 0.00 _ 5
k=2.00 em2/m Asw = 0.00 cm?/m
Vc =84.33 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:g\;(;l;ra Topo Base final
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.13 cm?m
Ae = 5978.89 cmz | A90=0.06cm Zs=000tf | Zs=0.00tf | 28.0c/15
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Calculo do Pilar P14

Pavimento Térreo - Lance 3

Dados do concreto
fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=2.19

Dados da secéo transversal

Secgao retangular
b=20.00cm h=30.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Diregcao Calculo da Esforcos maximos
¢ esbeltez ¢
Vlrlculo =RR Msdtopo = 639 kgf.m Ndmgx_= 22.26 tf
B le =100.00 cm Msdbase = 1216 kaf.m Ndmin = 1.77 tf
Esbeltez = 17.30 g'm | ni=0.13
Vinculo = RR _ Gama-n = 1.00
H le = 100.00 cm mg:}‘;"s‘;‘:“ﬁ%giﬁﬁ’m Td = 27 kgf.m (Asl = 0.09
Esbeltez = 11.53 gt- cm?)
Dimensionamento por: Se¢ao de base
Armadura
Direcao LTI (L)1) longitudinal Verificagcao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 199 | Madtopo =0
Msdcentro = 650 | Madeentro =0 | \yyq min = 347
B _ Madbase = 0 S 29 10.0 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2
Msdbase = 1216 a M2d,min =0 _
lambdat = 5539 | M2d'=26 2210.0 Msd(x) = 1216 kgf.m
: Mcd = 2 Msd(y) = 1027 kgf.m
_ Madtopo = 0 4¢10.0 Mrd(x) = 1920 kgf.m
oop0 = 12 5 | Madcentro=0 |\ 0 oo | 344 cm? Mrd(y) = 1621 kgf.m
H _ Madbase = 0 L 0.5 % Mrd/Msd=1.58
Msdbase = 1027 a M2d,min =0
_ M2d = 14
lambda1 = 42.61 Mecd = 1

Dimensionamento da armadura transversal

Modelo calculo Esforcos

Inclinagdo bielas Cisalhamento Torgéo
VBd topo = 0.57 f _
| VBd base = 0.57tf | 14 = 27 kgftm
Gama-n = 1.00

VHd topo = 0.29 tf

45 VHd base = 0.29 tf
Gama-n = 1.00
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 0.57 tf Td = 27 kgf.m _
B VRd2 =30.13tf | TRd2 = 1663 kgm | Y4/VRd2+Td/TRd2 =0.04

Vd = 0.29 tf Td = 27 kgf.m _
H VRA2 = 33.05tf | TRd2 = 1663 kgf.m | Y&/VRd2 + Td/TRd2 =0.03
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=15.50cm .
5 |veo=agot | M= 170N vsw=0.001
k =1.55 cm2/m ’ Asw = 0.00 cm#*m
Vc =7.58 tf
d=25.50cm .
Veo=537t | ymin=280t )y 2000 tf
H -~ Aswmin = 2.81 _ 2
k=1.95 cm?/m Asw = 0.00 cm?m
Ve =10.47 tf
0 Armadura de
’ fretagem Armadura
Dados A:g\;(;l;ra Topo Base final
he =6.00 cm A90 = 0.13 cm? Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae = 231.00 cm? ) Zs = 0.00 tf Zs = 0.00 tf 2 5.0 c/10
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Calculo do Pilar P15

Pavimento Térreo - Lance 3

Dimensionamento por: Se¢ao de base

Dados da segao
transversal

Dados do concreto

Secdo retangular
b=20.00cm h=
85.00 cm

Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00
kgfim?

Fi=2.16

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
¢ esbeltez s
V"lcu'o =RR Msdtopo = 1176 kgf.m | Ndmax = 8.68 tf
B CmalEtatan Msdbase = 3530 kgf.m | Ndmin = 3.59 f
Esbeltez = 27.68 - i Rl et
) l\éll‘lC:Jg% =0 (I)?Em Msdtopo = 1168 kgf.m Gama-n = 1.00
= . —_ H = 2
Esbeltes = 6 51 Msdbase = 2183 kgf.m | Td = 528 kgf.m (Asl = 1.29 cm?)

Armadura . ~ I
Diregdio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
wsaopo=1iz0 | Madlore 0
B MEEEEMI® = 2000 | e oren e || WEEID AT ) g 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
Msdbase = 3530 _ M2d,min =0 _
lambdal = 70.16 M2d = 60 49125 Msd(x) = 3530 kgf.m
Mcd = 2 Msd(y) = 2183 kgf.m
_ Madtopo =0 8012.5 Mrd(x) = 3875 kgf.m
Msdtopo = 1168 | \1dcentro = 0 . 9.82 cm? Mrd(y) = 2397 kgf.m
Ho | Msdeentro 21777 | paghase =0 | MIdmin =343 | g6 Mrd/Msd=1.10
Msdbase = 2183 M2d = 9 M2d,min =0 ’ ’
lambda1 = 35.38 -
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento Torcéo

VBd topo = 1.00 tf

! VBd base = 1.001f | (9~ 528 kIt
VHd topo = 0.34 tf )
45 VHd base = 0.34 tf
Gama-n = 1.00
Verificagao de esforcos limites
Diregao Cisalhamento Torgao Cisalhamento + Torgao
Vd =1.00 tf Td = 528 kgf.m _
B VRd2 = 84.69 tf TRd2 = 7910 kgf.m | YY/VRA2 +Td/TRd2 =0.08
Vd = 0.34 tf Td = 528 kgf.m _
H VRd2 = 104.17tf | TRd2 = 7910 kgf.m | Y/VRA2+Td/TRd2=0.07
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Armadura de cisalhamento
Direcao D Armadura Armadura
ados .. .

minima cisalhamento
d=15.38cm .
veo=1376t |y =T | vew = 0.00
k=1.11 2/ ’ Asw = 0.00 cm?#m
Ve = 15.29 tf cme/m
d =80.38 cm .
Veo=1692tf |y =883 K| v = 0,00
k=1.74 em2/m ’ Asw = 0.00 cm?m
Vc =29.51 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =8.10 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae=81431cme | A90=0.75¢cm Zs=000tf | Zs=0.00tf | 26.3c/15
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Calculo do Pilar P16

Pavimento Térreo - Lance 3

Dados da secéo transversal

Dados do concreto

Secgao retangular
b=20.00cm h=30.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.

19

Dimensionamento da armadura longitudinal

Direcdo | Calculo da esbeltez Esforcos maximos
Vineulo = RR Msdtopo = 73 kgf.m Ndmax = 7.84 tf
B le =100.00 cm Msdbase = 302 kgf.m | Ndmin = -5.46 tf
Esbeltez = 17.30 g amin = =o.
Vinculo = RR ni =0.05
H le = 100.00 cm Msdtopo = 460 kgf.m Gama-n = 1.00
= . ~ " _ ,
Esbeltez = 11.53 Msdbase = 1705 kgf.m | Td = 21 kgf.m (Asl = 0.07 cm?)
Dimensionamento por: Se¢ao de base
Momentos (kgf.m) ST ) Verificagao longitudinal
Diregio ) longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
I 0D) 27 Madcentro = 0 o
B Msdcentro = 68 Madbase = 0 M1d,min = 165 2 510.0
Msdbase = 68 M2d = 5 M2d,min =0 5 g 10'0 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 35.00 _ ’ Msd(x) = 68 kgf.m
Mcd = 0 Msd(y) = 1705 kgf.m
Msdtopo =460 | vadoPO =9 o090, Mrd(x) = 105 kgf.m
H Msdcentro = 839 Madbase = 0 M1d,min = 188 0'5 % Mrd(y) = 2634 kgf.m
Msdbase = 1705 - M2d,min = 0 =R Mrd/Msd=1.54
_ M2d =10
lambda1 = 69.21 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

VBd topo = 0.12 tf
VBd base = 0.12 tf
VHd topo = 0.70 tf

Td

Gama-n =1.00

=21 kgf.m

45 VHd base = 0.70 tf
Gama-n = 1.00
Verificagao de esforgos limites

Direcéo Cisalhamento Torcao Cisalhamento + Torcao

vd =0.12 tf Td = 21 kgf.m _
B VRd2 =30.13tf | TRd2 = 1663 kgtm | Y4/VRI2+Td/TRd2=0.02

Vd =0.70 tf Td = 21 kgf.m _
H VRd2 = 33.05tf | TRd2 = 1663 kgf.m | V4/VRd2 + Td/TRd2=0.03
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Armadura de cisalhamento
Direcao D Armadura Armadura
ados g .
minima cisalhamento

d=15.50cm

B Vc0 =4.89 tf Vmin = 1.70 tf Vsw = 0.00 tf
k=1.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =4.89 tf
d =25.50cm

H Vc0 =5.37 tf Vmin = 2.80 tf Vsw = 0.00 tf
k=1.00 Aswmin = 2.81 cm?m Asw = 0.00 cm?/m
Vc =5.37 tf

Armadura de

Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =6.00 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =2.81 cm?m
Ae =231.00 cm | A90=0.11cm Zs=000tf | Zs=0.00tf | 85.0c/H10

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

155



SVAIZER & GUTIERREZ

e nngwen har 1 a
Calculo dos Pilares
Térreo fck = 400.00 E = 318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 3 cobr=3.50 cm
3 vinc Nd max Msd(x) Mrd(x) Asb
. Secao esb B .
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vinc (th) (kgfm) | (kgf.m) (cm?)
esb H ’ ’
50.00 RR 10.05
b1 X 21.45 33.53 6036 27000 (5 @ 16.0)
80,00 RR -8.07 4150 18564 4.47 8.04
: 13.41 (4 2 16.0)
50,00 RR 6.03
po x 21.45 79.44 4874 29754 (3 2 16.0)
80,00 RR 32.89 3793 23156 6.10 8.04
: 13.41 (4 2 16.0)
RR 6.03
b3 000 | 2145 | 9341 4455 30156 (32 16.0)
80,00 RR 28.93 2959 20031 6.77 8.04
: 13.41 (4 2 16.0)
RR 6.03
P4 50)'(00 21.45 138.39 6401 19712 (3 2 16.0)
80,00 RR 3.34 6638 20442 3.08 8.04
: 13.41 (4 2 16.0)
80.00 RR 12.57
ps X 13.41 86.25 8857 33219 (4 @ 20.0)
150,00 RR -10.62 50918 190978 3.75 18.85
: 7.15 (6 @ 20.0)
80.00 RR 12.57
P6 " 13.41 83.58 13531 89336 (4  20.0)
150,00 RR 26.65 21290 140568 6.60 18.85
: 12.92 (6 @ 20.0)
Circ
70.00 RR 16.08
P11 X 7.21 f;ig 152089778 41321 3.00 (8 2 16.0)
100.00 - : -
0.00
RR 1.57
p1a | 25 17.30 22.26 1216 1920 2 10.0)
30,00 RR 1.77 1027 1621 1.58 1.57
: 11.53 (2 2 10.0)
20.00 RR 2.45
P15 x 27.68 8.68 3530 3875 110 (2 ¢ 12.5)
8 00 RR 3.59 2183 2397 4.91
: 6.51 (4 2 12.5)
RR 1.57
o1 20.00 17.30 7.84 68 105 2 10.0)
30,00 RR -5.46 1705 2634 1.54 1.57
: 11.53 (2 2 10.0)
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Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Térreo
Taxa de Taxa de
Pilares Secéao (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressao compressao

(bruta) (homogeneizada)
P1 50x80 23.95 -4.52 22.65 0.02 0.02
P2 50x80 56.74 0.00 59.27 0.05 0.05
P3 50x80 66.72 0.00 62.50 0.05 0.05
P4 50x80 98.85 0.00 71.65 0.06 0.06
P5 80x150 61.61 -2.35 52.49 0.02 0.01
P6 80x150 59.70 0.00 70.70 0.02 0.02
P11 C100x70 16.21 0.00 18.77 0.02 0.02
P14 20x30 15.90 0.00 12.84 0.07 0.07
P15 20x85 6.20 0.00 7.32 0.02 0.01
P16 20x30 5.60 -3.73 1.49 0.01 0.01
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Vigas do pavimento Térreo
Vaos Noés
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
-0.04 29 10.0 2910.0
VT1 1214.92 2210.0 2210.0 -0.04 22 10.0 2 510.0
-0.04 2210.0
VT2 1328.46 3210.0 2910.0 0.04 25100 2 10.0
-0.04 2210.0
VT3 548.38 2210.0 2210.0 -0.04 25 10.0 2210.0
-1.46 29125
322,50 20125 | , .00 | 506583 | o100 | 52100
13958.28 62 10.0 25 10'0 -11732.42 49125 25 10'0
VT4 4648.54 32125 ’ -4717.37 32125 ’
3207.79 32125 -3510.15 30125
4386.76 32125 -20.77 302125
-439.41 32125
-7962.70 32125
VT5 3814.12 62 10.0 62 10.0 -10640.35 7 510.0 62 10.0
-4097.94 3210.0
VT6 1203.23 2210.0 -3775.62 3210.0
1440.14 22 10.0 -3768.63 3210.0
-5753.97 4910.0
Esforcos da Viga VT1
fck = 400.00 kgf/cm? Ecs = 318758 kgfilcm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 ‘; 10 Barrga Viga Lajes Caso T1 Retracdo
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P16 20.00
1 171.99 1 450,00 | 20000 | 000 | 372757 | 1173.36
150.00 ) ) ) ) )
P14 30.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da andlise da estrutura.

Envoltéria
Pilar Ef;“ °a’|;':' vd Rmax | Mdmax Md+ Md-
Trecho t t kgf.m kgf.m kgf.m
(tf) (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
P16 1.88
1 3.41 -1.81 17.39 1214.92
P14 8.57
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Esforcos da Viga VT2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - | Temperatura
Pilar 1 Z 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P15 24.42
199.33
1 175.33 175.33 250.00 0.00 2258.43 703.98
P14 24.41

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da

grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o

programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltodria
Pilar 'ifg” 0 aa'da' vd | Rmax | Mdmax Md+ Md-
Trecho t tf kgf.m kgf.m kgf.m
w | @ | @ | 6 | (ketm) | (kgfm) | (kgf.m)
P15 3.24
1 1.34 -5.14 5.28 1328.46
P14 2.60
Esforcos da Viga VT3
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm  Peso especifico = 2500.00 kgf/im?
Dados
Apoio Lar Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1 ': 10 Barg Viga Lajes Caso T1 Retragao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P15 20.00
155.51
1 133.51 133.51 559.10 0.00 -147.55 150.10
P16 30.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da

grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o

programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltéria
Pilar 'fﬂ” °a;';" vd | Rméax | Mdmax Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
P15 0.58
1 1.93 -0.91 1.46 548.38
P16 0.51
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Esforcos da Viga VT4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - | Temperatura
Pilar 1 2 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
20.06
1 095 | 590 | 37500 | 000 | 58854 | 51.90
P5 150.00
2 130.00 1241.25 0.00 282.73 50.85
0.00
3 91.72 1241.25 0.00 571.62 114.46
P4 50.00
133.88
4 85.82 85.82 1241.25 0.00 115.73 15.28
P3 50.00
134.75
5 86.68 86.68 1241.25 0.00 -118.38 -24.76
P2 50.00
6 159 35 901 6305 1241.25 0.00 164.47 34.88
7 S, 19.99 1241.25 0.00 -386.95 -108.74
P1 50.00

* A carga distribuida proveniente das lajes apresentada no relatdrio € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar 'ff;”” a’:::l' vd Rmax | Mdmax Md+ Md-
Trecho P p (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
322.50 146
1 000 | -458 | 12.72
-3581.43
P5 7.49
13958.28 -5065.83
2 16.01 | 0.00 9.84
1605.90
1589.02
3 14.66 | 0.00 | 13.03
1954.53 11732.42
P4 4.03
4648 54 ~438.43
4 1753 | 0.00 8.33
74159 -4717.37
P3 578
1081.51 2647.95
5 14.95 | 0.00 5.42
3207.79 -846.95
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Envoltéria
Pilar E‘SJ”“ ax:: vd Rmax | Mdmaéx Md+ Md-
Trecho t t kgf.m kgf.m kgf.m
0 | (th (t | (kgfm) |  (kgf.m) (kgf.m)
P2 2.70
25.05 -3510.15
6 5.70 0.00 6.46
2688.41 -20.77
2671.06 -17.88
7 5.69 0.00 4.19
4386.76 -439.41
P1 0.00
Esforcos da Viga VT5
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/im?
Dados
Apoio Lar Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1 2 10 Bang Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P6 80.00
458.00
1 410.00 410.00 1241.25 0.00 304.41 96.47
P5 80.00

* A carga distribuida proveniente das lajes apresentada no relatdrio € uma média das reagbes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltéria
Pilar Ni3f°’9° a;'da' Vd | Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)

P6 3.69

3299.78 -7962.70

1 0.73 -15.49 8.19 3814.12

1789.68 -10640.35

P5 4.55
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Esforcos da Viga VT6
fck = 400.00 _
kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = Peso especifico = 2500.00
3.50cm kgf/m?
Dados
Apoio Lar Carga distribuida - | Carga distribuida - | Temperatura
Pilar 1 2 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P6 80.00
451.57
1 42156 421.56 891.25 0.00 315.51 99.99
VT4 31.57
2 488.54 26.60 250.00 0.00 0.00 0.00
45803 |—28.03
3 ) 403.40 891.25 0.00 559.55 97.00
P1 63.44

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltéria
Pilar E:;°’9° axl';;' vd | Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
P6 3.06
-4097.94
1 11.91 0.00 4.68 1203.23
-3775.62
VT4 7.50
-3485.53
2 11.82 0.00 8.05
1064.09
-3768.63
3 21.13 0.00 6.30 1440.14
-5753.97
P1 4.00
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Resultados da Viga VT1
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Sec¢do | AsInf | As Sup As esq As_w As dir Asw Fissura
Trecho 1e10 (cm) (cm?) (cm?) trecho min trecho Pele (mm)
(cm) (cm?) (cm?) (cm?) (cm?)
20 29
P16 20.00 10.0 10.0 0.00
0.50 1.28
20.00 29 290
1 150.00 | x 100 | 100 |°>005 ) @50¢ o83 0.02
40.00 1.28 1.28 ) )
290 290
P14 30.00 10.0 10.0 0.00
0.14 1.28
Resultados da Viga VT2
fck = 400.00 -
kgflcm? Ecs = 318758 kgf/cm?
Cobrimento = Peso especifico = 2500.00
3.50 cm kgf/im?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
2210.0
P15 24.42 1.60 0.00
25.00
1 17533 | x | 22100120100 o50d 0.04
40.00 ) )
2¢100 | 22 10.0
P14 24.41 114 1.60 0.01
Resultados da Viga VT3
fck = 400.00 _
kgficm? Ecs = 318758 kgf/cm?
Cobrimento = Peso especifico = 2500.00
3.50cm kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e10 (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
22100 | 2210.0
P15 20.00 0.25 128 0.00
20.00
1 133.51 x | 20290 | 20790 65.0c/10 0.00
40.00 ) )
2¢10.0
P16 30.00 198 0.00
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Resultados da Viga VT4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secado | As Inf As Sup As esq Asw min As dir Asw Pele | Fissura
Trecho 1eto (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
29100 | 29125
20.06 0.42 235 0.00
30.00
29125 | 29100 | ©8.0c/5
1 5.90 X 25.0c/5 0.01
50.00 2.35 1.27 100.00
4¢10.0 | 62 10.0
P5 150.00 2 62 4.63 0.03
30.00
2 22172 | x| 821901 22100 650¢/5 2x5080 | 0.04
80.00 ) )
29100 | 49125
P4 50.00 135 4.98 0.04
30.00
3 85.82 x | %9185 6500c/5 2x5080 | 0.01
80.00 )
P3 50.00 39125 0.01
30.00
4 86.68 x | 29185 850c/5 25080 | 0.00
80.00 )
P2 50.00 39125 0.01
30.00
5 111.34 x | 29185 850c/5 2x5280 | 0.01
80.00 )
P1 50.00 30125 0.00
Resultados da Viga VT5
fck = 400.00 kgf/cm? Ecs = 318758 kgfilcm?
Cobrimento = 3.50 cm Peso especifico = 2500.00 kgf/im?
Dados Resultados
Pilar Apoio Secéao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
P6 80.00 30125 0.02
30.00
1 41000 | x| ©2700 | 02700 650c/5 2x5280 | 0.03
80.00 ) )
62100 | 7210.0
P5 80.00 408 551 0.05
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Resultados da Viga VT6

fck = 400.00 _
kgflcm? Ecs = 318758 kgf/cm?
Cobrimento = Peso especifico = 2500.00
3.50 cm kgf/im?
Dados Resultados
. Apoio = As esq . As dir Asw .
Tr;:;:o 1e10 S(igma)o ?:nl‘?; A(i:";')p trecho A?:vm':‘)m trecho Pele Fz;sr:;a
(cm) (cm?) (cm?) (cm?)
32100
P6 80.00 212 0.09
20.00
1 a2156 | x [ 29190 85.0c/10 0.02
50.00 )
32100
VT4 31.57 1.95 0.07
20.00
2 45803 | x | 22190 6 5.0c/10 0.03
50.00 )
4¢10.0
P1 63.44 3.00 0.09
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Calculo da viga VT1

Pavimento Térreo - Lance 3

fck = 400.00 kgf/cm? Ecs = 318758 kgf/lcm?

Cobrimento =

3.50 cm

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao
Secao Flexao Torcao axial axial Final
trechos (compressao) (tracao)
As =1.28 cm?
2¢10.0 - 1.57 cm?)
_ Fd =3.41tf Fd =2.17 tf ( z
retangular Md__ 1258 kng.m situagéo: GE situagéo: GE f,j = £080 cm
1 As =1.28 cm v z % armad. = 0.20
A's = 0.00 cm? Meq = 529 kgf.m Meq = 337 kgf.m A's = 128 om?
1-1 bw =20.00 cm LN = 1 15 cm As = 0.36 cm? As =1.07 cm? (2010 0 - 1.57 cm?)
h =40.00 cm y - A's =0.00 cm? A's = 0.50 cm? ——r -
LN = 1.03 cm LN=051cm | =-0:50U
y : y : M = 604 kgf.m
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As =1.28 cm?
_ _ (2910.0 - 1.57 cm?)
; | As=128cm? Mee 2 o sao: % armad. = 0.20
g & eq = 222 kgf.m Meq = 337 kgf.m . Y
A's =0.00 cm 1 A 1 A A's =0.50 cm
yLN=115cm | AS=0.00cm A2 = LA0E (20100 - 1.57 cm?)
’ A's = 0.00 cm? A's = 0.50 cm? oA ’
LN =0.13 cm LN=000cm | -020¢
yEN =0 yEN =1L M = 0 kgf.m
fiss = 0.00 mm
As =1.28 cm?
- _ (2910.0 - 1.57 cm?)
Md = 1946 kgf.m | [d= 2221 Fd=0614 d =35.50 cm
_ A situagédo: GE situacdo: PE o -
5 As =128 cm Meq = > % armad. = 0.20
. 5 eq = 344 kgf.m | Meq = 95 kgf.m  _ 5
A's =0.00 cm 2 A - > A's =0.14 cm
_ As =0.00 cm As =0.14 cm 2
yLN =1.15cm . > - 2 (2¢10.0 - 1.57 cm?)
A's =0.00 cm A's =0.14 cm _
LN = 0.20 cm LN=000cm | -000¢
y ' y ' M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo | |
Inclinacgao bielas 45
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Verificagao de esforgos limites

Vao . = . ~
trechos Cisalhamento Torgao Cisalhamento + Tor¢ao
1 Vd =17.39 tf Td =96 kgf.m _
1-1 VRd2 =46.01tf | TRd2 = 2728 kgf.m VA/VRd2 + Td/TRd2 = 0.41
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a Armad. minima Armad. a Dados Armad. de
trechos cisalham esquerda ’ direita torcéo torcéo
d=3550cm | Vc=0004 Vmin = 5.74 tf Ve =000t
1 _ Vsw = 7.65 tf L Vsw = 17.39 tf
Vc0 =747 tf _ Aswmin = 2.81 cm? _
_ Asw = 5.51 cm? Asw = 12.52 cm?
k =0.00 (2 ramos)
1-1 (2 ramos) 250 ¢/ 10 (2 ramos)
25.0c/5 ) 26.3c/5
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Pavimento Térreo - Lance 3

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Calculo da viga VT2

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao
Secao Flexao Torgao axial axial Final
trechos (compressao) (tragao)
As = 1.66 cm?
_ 2
Md = 2433 kgf.m Fd =134 tf Fd = 6.16 tf 33213%%0?:'26 cm?)
retangular _ > situagdo: GE situagdo: GE A L
1 As =1.60 cm > > % armad. = 0.24
. 2 Meq = 208 kgf.m | Meq = 955 kgf.m " >
bw = 25.00 A's =0.00 cm . % : A A's=1.42cm
141 w = 25.00 cm yLN = 1.15 cm As =0.70 cm As =1.66 cm (2610.0 - 1.57 cm?)
h =40.00 cm : A's = 0.00 cm? A's = 1.42 cm?  n e :
LN = 0.72 cm LN=017cm | -2841
y : y : M = 795 kgf.m
fiss = 0.04 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificacao
Né6 Flexao axial axial Final
(compressao) (tracao)
As = 1.60 cm?
- (2210.0 - 1.57 cm?)
Md = 2433 kgfm | L0 =192 1 d =35.50 cm
1 | As=160cm? e % armad. = 0.16
A's = 0.00 cm? e9° gim
_ As =0.00 cm?
yLN =1.15cm - 2
A's =0.00 cm F =000 tf
yLN =0.10 cm M = 0 kgf.m
fiss = 0.00 mm
As =1.60 cm?
_ (2¢10.0 - 1.57 cm?)
Md = 2433 kgf.m Fd=a98t d = 35.50 cm
, | As=160cm Moo & 779 kaf.m | % armad. =0.16
A's = 0.00 cm? Ao 1 1dome | A's=1.14 cm?
yLN =1.15cm 4 2 (2910.0 - 1.57 cm?)
A's=1.14 cm -
yLN = 0.00 cm F =2.09 tf
) M = 0 kgf.m
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

45
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Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Torgao
1 Vd =5.28 tf Td = 222 kgf.m _

1-1 VRd2 = 57.51 tf TRd2 = 4578 kgf.m Vd/VRd2 + Td/TRd2 = 0.14
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de

trechos cisalham esquerda ’ direita ¢ torcéo
1 d = 35.50 cm Vmin = 5.74 tf
Vc0 =9.34 tf Aswmin = 3.51 cm?
1-1 k =0.00 (2 ramos)
25.0c/10
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Pavimento Térreo - Lance 3

fck = 400.00 kgf/cm?

Cobrimento =

Ecs = 318
3.50 cm

Calculo da viga VT3

758 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao
Secéao Flexao Torgao axial axial Final
trechos (compressao) (tragao)
As = 1.28 cm?
_ 2
Md = 1946 Fd = 1.93 tf Fd = 1.09 tf e "
1 retangular kgf.m situagdo: GE situagdo: GE Y arméd = 0.20
As = 1.28 cm? Meq = 299 kgf.m | Meq = 170 kgf.m A?s = 128 om?
1-1 bw =20.00cm | A's = 0.00 cm? As =0.11 cm? As = 0.50 cm? (2610 0-157 cm?)
h =40.00 cm yLN =1.15cm A's = 0.00 cm? A's = 0.25 cm? F=0 '27 t ’
yLN =0.49 cm yLN = 0.22 cm M = 244 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificagao
Né6 Flexao axial axial Final
(compressao) (tracao)
As =1.28 cm?
_ _ (210.0 - 1.57 cm?)
Md = 1946 kgf.m | [d =062t el = 1091 d =35.50 cm
_ A situagédo: GE situagao: PE % -~
As =1.28 cm > ¥ % armad. = 0.20
1 - 2 Meq = 96 kgf.m | Meq = 170 kgf.m " >
A's = 0.00 cm 2 > 2 > A's =0.25 cm
_ As =0.00 cm As =0.25cm 2
yLN =1.15cm - 2 - 2 (2¢10.0 - 1.57 cm?)
A's =0.00 cm A's =0.25 cm _
yLN=006cm |yLN=000cm |F=027H
’ ) M = 0 kgf.m
fiss = 0.00 mm
As =1.28 cm?
- (210.0 - 1.57 cm?)
Md = 1946 kgtm | F0 =018 1 d =35.50 cm
, | As=128cm? Moo = 20 kaf % armad. = 0.20
A's = 0.00 cm? e9 = £ Kgt-m
As =0.00 cm?
yLN =1.15cm . 2
A's =0.00 cm -
yLN = 0.01 cm F =0.05 tf
’ M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

45
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Verificagao de esforgos limites

3, 3 I @&

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Torgao
1 Vd =146 tf Td = 55 kgf.m _

1-1 VRd2 = 46.01 tf TRd2 = 2728 kgf.m Vd/VRd2 + Td/TRd2 = 0.05
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de

trechos cisalham esquerda ) direita ¢ torcéo
1 d =35.50 cm Vmin = 5.74 tf
Vc0 =7.47 tf Aswmin = 2.81 cm?
1-1 k =0.00 (2 ramos)
25.0c/10

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

171



SVAIZER & GUTIERREZ

e n

g e n h

3, 3 I @A

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Calculo da viga VT4

Pavimento Térreo - Lance 3

Ecs = 318758 kgf/lcm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao Armadura
Segao Flexdo Torgcao axial axial Final de pele
trechos (compressao) (tracéo) P
As =2.35cm?
_ Fd = 5.50 tf (2012.5 - 2.45 cm?)
etanaular ko; ;14561 situag&o: PE d =45.38 cm
1 bw = o 3 o Meq = 1121 % armad. = 0.16
. e — 2
4 | 30.00em | A's=0.00 cme kgtm | as=dzrens
- h = 50,00 VLN = 1.40 cm Is =1.27 cm (2210.0 - 1.57 cm?)
cm A's = 1.27 cm? F =2.351tf
yLN =0.00 cm M = 161 kgf.m
fiss = 0.01 mm
As = 4.33 cm?
Td = 1842 _ X
retangular | Md = 13958 kgf.m Fd=-1o01t 8621705'0561; 10m%) | Taxa = 0.10%
2 kgf.m Asl =2.83 cm? M 9_ ; G T e As pele = 2.40 cm?
_ _ eq = 5684 % armad. = 0.20 z
bw = As = 4.33 cm? kgf.m A's = 1.35 om? Esp Max = 15.00 cm
23 30.00 cm A's =0.00 cm? Aspele = 4.80 A _ 2 45 cm? - 5
h=80.00 |yLN=258cm | cm? S =2.45cm (2010.0 - 1.57.¢m%) | 5y508.0
y A's = 0.00 cm? F=0.00tf 2
cm As =+ 0.00 cm? _ _ (2.51 cm?)
A's=+0.00 cm? yLN = 3.66 cm M = 5344 kgf.m
fiss = 0.04 mm
As = 3.61 cm?
_ Fd = 17.53 tf (3012.5 - 3.68 cm?) o
retangular mm 11677 situaco: GE od =75 38 cm ;szeleojgfo -
3 | bw= As = 3.61 cm? &"efqm‘ e o il = LU Esp Max = 15.00 cm
44 | 3000cm | A's=0.00cm? .00 ez
i R A's = 0.00 om? F =000t e
yLN = 2.00 cm M = 2139 kgf.m :
fiss = 0.01 mm
As = 3.61 cm?
_ Fd = 14.95 tf (3012.5 - 3.68 cm?) e
retangular mm 11677 situacao: GE od = 75.38 cm ;szeleogg_fo -
4 bw = As = 3.61 cm? ﬁ/lefqm— 5290 % armad. = 0.15 Esp Max = 15.00 cm
30.00cm | A's = 0.00 cm? grn s
55 | h=80.00 | yLN=216cm As =0.00 cm 2x508.0
o : A's = 0.00 cm? F =0.00tf 251 om?)
yLN = 1.56 cm M = 1304 kgf.m :
fiss = 0.00 mm
As = 3.61 cm?
_ Fd = 5.70 tf (3012.5 - 3.68 cm?) e
retangular mm 11677 situacao: GE od = 75.38 cm ;szeleogg_fo -
5 bw = As = 3.61 cm? ﬁ/lefqm— 2018 % armad. = 0.15 Esp Max = 15.00 cm
30.00cm | A's = 0.00 cm? grn s
67 | h=80.00 | yLN=2.16cm As =0.66 cm 2x508.0
o : A's = 0.00 cm? F =0.00tf 251 om?)
yLN = 1.18 cm M = 2004 kgf.m :

fiss = 0.01 mm
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DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao I
. = - - Verificagao .
N6 Flexao axial axial Final
~ = como consolo
(compressao) (tragao)
As =2.35cm?
_ (2612.5 - 2.45 cm?)
Md = 4561 kgf.m Fd=183t d =45.38 cm
1 As =2.35cm? Me i 3'73 kaf.m % armad. = 0.16
A's = 0.00 cm? As s 042 ore A's = 0.42 cm?
yLN =1.40 cm . 2 (2910.0 - 1.57 cm?)
A's =0.42 cm -
yLN = 0.00 cm F=078t
) M = 0 kgf.m
fiss = 0.00 mm
As =4.63 cm?
- _ (6010.0 - 4.71 cm?)
5 | As=261cm? Moo o gao: Rsd = 13442.87 | % armad. = 0.31
- 5 eq = 3282 kgf.m Meq = 1128 kgf.m e A
A's =0.00 cm As = 0.66 cm? As = 3.28 cm? kgf A's =2.62 cm
yLN =1.55cm T — a 0 ] 5 As tir = 4.37 cm? (4210.0 - 3.14 cm?)
A's =0.00 cm A's =1.27 cm F =235 tf
yLN =2.59 cm yLN =1.20 cm M = 2235 kgf.m
fiss = 0.03 mm
Md = 0 kgf.m
3 As =0.00 cm?
A's = 0.00 cm?
yLN =0.00 cm
As =4.98 cm?
- (4212.5 - 4.91 cm?)
Md = 11732 kgfm | F4= 13891 d=7538cm
4 |As=363cm? Sy Vo B % armad. = 0.20
A's = 0.00 cm? As(i 1.99 szg ’ A's = 1.35 cm?
yLN =2.17 cm — 5 (210.0 - 1.57 cm?)
A's =0.00 cm F =000 tf
yLN =3.09 cm M = 5206 kgf.m
fiss = 0.04 mm
As = 3.61 cm?
_ (3212.5 - 3.68 cm?)
Md = 11677 kgfm | £9= 17100 d=75.38 cm
As = 3.61 cm? gdo. % armad. = 0.15
5 A's = 0.00 cm? Meq = 6050 kgf.m
[ As = 0.00 cm?
yLN =2.16 cm — 5
A's =0.00 cm F =000t
yLN =1.99 cm M = 2111 kgf.m
fiss = 0.01 mm
As = 3.61 cm?
_ (3212.5 - 3.68 cm?)
Md = 11677 kgf.m Ei(tjua 1;(‘;_‘%% d=75.38cm
6 As = 3.61 cm? M 8466 kaf % armad. =0.15
A's = 0.00 cm? eq = 4085 kgf.m
_ As = 0.00 cm?
yLN =2.16 cm o 5
A's =0.00 cm F =000 tf
yLN =139 cm M = 1720 kgf.m
fiss = 0.01 mm
Md = 11677 kgf.m Fd = 4.84 tf As = 3.61 cm?
7 As = 3.61 cm? situagdo: GE (3912.5 - 3.68 cm?)
A's = 0.00 cm? Meq = 1713 kgf.m d=75.38cm
yLN =2.16 cm As =0.00 cm? % armad. = 0.15
A's = 0.00 cm?
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yLN =0.32 cm
F =0.00 tf
M = 0 kgf.m
fiss = 0.00 mm
As =3.61cm?
- (3912.5 - 3.68 cm?)
Md = 11677 kgf.m ;‘t"ua %g?gE d = 75.38 cm
As = 3.61 cm? (’; ) % armad. =0.15
8 - 5 Meq = 2013 kgf.m
A's =0.00 cm 2 A
_ As =0.00 cm
yLN =2.16 cm o = 2
A's =0.00 cm -
LN = 0.45 cm F =0.00 tf
y : M = 0 kgf.m
fiss = 0.00 mm
Dimensionamento como consolo
N6 Relagdo Tipo Tirante Verificagét_) d_a biela Armadura de costura
ald comprimida
Fd =13.90 tf
. Hd = 5.50 tf Twd = 10.18 kgf/lcm? As,cost =0.91 cm?
2 Uz Muito curto | psy = 1344t | Twu = 43.51 kgflcm? 650¢/5
As. tir = 4.37 cm?

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Verificagado de esforcos limites

VEE Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd =12.72 tf Td =414 kgf.m _
141 | VRd2=8821tf | TRd2=9426 kgfm | V4/VRA2+Td/TRd2=0.19
2 Vd = 13.03 tf Td = 1842 kgf.m _
23 | VRA2=146.77tf | TRd2 = 17267 kgf.m | Y4/VRd2 +Td/TRd2=0.20
3 Vd = 8.33 tf Td =415 kgf.m _
4-4 VRd2 = 146.53 tf | TRd2 = 17267 kgf.m Juiirarz - TGhIRGE = 0408
4 Vd =542 tf Td = 343 kgf.m _
55 | VRd2=14653t | TRd2 = 17267 kgtm | Y/VRd2 +Td/TRd2=0.06
5 Vd = 6.46 tf Td =310 kgf.m _
67 | VRA2 = 146.53tf | TRd2 = 17267 kgf.m | YO/VRd2 +Td/TRd2=0.06
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORGCAO
Dados Armad. a - Armad. a = Armad. de
. Armad. minima .. Dados torgao =
trechos cisalham esquerda direita torcao
. |d=4s38cm [ VOO0 vimin = 1468 1
Vc0 =14.33 tf _e Aswmin =4.21 cm?
_ Asw = 15.60 cm?
k =0.00 (2 ramos)
1-1 (2 ramos) 550c/5
28.0c/5 )
A90 =1.61 cm?
> d=75.50cm Vmin = 24 .42 tf (2 ramos)
Vc0 = 23.84 tf Aswmin = 4.21 cm? he =10.91 cm 85.0c/5
23 k=1.04 (2 ramos) Ae =1319.01cm* | 6.3¢c/ 10
250c/5 28.0c/ 15
2 10.0 ¢/ 30
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcao
3 d=75.38cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin = 4.21 cm?
k=1.16 (2 ramos)
4-4 85.00c/5
4 d=75.38cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin = 4.21 cm?
5.5 k=1.20 (2 ramos)
25.0c/5
5 d=75.38cm Vmin = 24.38 tf
Vc0 = 23.80 tf Aswmin = 4.21 cm?
6-7 k=1.04 (2 ramos)
25.0c/5
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
1502
]
:
:
]
. . E45
E _______ RN R ) 19
H s 178 I
]
- A
:1 AZTE -1303
:
;
:
;
:
;
-5
N6 Grampo Reforgo nos estribos
. Compr.
o . vd As . vd As Vdequiv
N Viga (tf) (cm?) Estribos (th) (cm?) (cm?) T:ﬁ::nh)o
1 VT6 - - - -12.26 2.1 15.02 25.00
Condigao:
N6 1: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
N6 1: Viga dimensionada como consolo
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Calculo da viga VT5

Pavimento Térreo - Lance 3

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao
= = = X X . Armadura
Secao Flexao Torgao axial axial Final d
= = e pele
trechos (compressao) (tracéo)
As = 4.28 cm?
_ _ (6210.0 - 4.71 cm?) _
Md = 11677 kgf.m el = W iE F= BB d =75.50 cm e 0
1 retangular As = 3.61 cm? situagédo: GE situagéo: PE % armad. = 0.20 As pele =2.40 cm
e s [ 2 Meq = 259 kgf.m | Meq = 6598 kgf.m s e N 51 Esp Max = 15.00 cm
_ A's =0.00 cm : A 2 B A's =4.28 cm
1-1 bw = 30.00 cm LN = 2.15 cm As =1.08 cm As =4.28 cm (6210.0 - 4.71 cm?)
h =80.00 cm y : A's = 0.00 cm? A's =4.28 cm? F=7 '72 tf ’ 2x5@8.0
= = - r- 2
yLN =0.74 cm yLN = 0.00 cm M = 1728 kgf.m (2.51 cm?)
fiss = 0.03 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragdo)
As = 3.61 cm?
- (3212.5 - 3.68 cm?)
Md = 11677 kgfm | 00 =075 8 d = 75.38 cm
= 2 ) 0, =
1 A:s _3.61 cm2 Meq = 258 kgf.m % armad. = 0.15
A's = 0.00 cm As = 2.37 cm?
yLN =2.16 cm . 2
A's =0.00 cm F =000t
yLN =1.51cm M = 3083 kgf.m
fiss = 0.02 mm
As =5.51 cm?
_ (7210.0 - 5.50 cm?)
Md = 11677 kgf.m Fd =18.59 E d = 75.50 cm
2 As =3.61 cm? i/llteuagag'sgs kaf.m % armad. = 0.23
A's = 0.00 cm? Aessatome | As=4.28 cm?
yLN =2.15¢cm A's = 4 28 cm? (6210.0 - 4.71 cm?)
_ F=772tf
yLN =0.74 cm M = 4792 kgf.m
fiss = 0.05 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

45
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Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Tor¢ao
1 Vd = 8.19 tf Td =28 kgf.m _
1-1 VRd2 = 146.77 tf | TRd2 = 17267 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcao
1 d=75.50cm Vmin = 24.42 tf
Vc0 = 23.84 tf Aswmin = 4.21 cm?
11 k =0.00 (2 ramos)
250c/5
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Calculo da viga VT6

Pavimento Térreo - Lance 3

fck = 400.00 kgf/cm?
Cobrimento = 3.50 cm

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Viao Verificagao Verificagao
Secao Flexao Torgao axial axial Final
trechos (compressao) (tragao)
As = 1.56 cm?
_ 2
retangular Md = 3041 kgf.m el = e 1 5123 14%%0 lr?j o)
1 As = 1.56 cm? situagdo: GE % armad. = 0.16
bw=2000 | A's=0.00 cm? i) = 2042 B S
141 | cm yLN = 1.40 cm e
h =50.00 cm o F =0.00 tf
yLN = 1.68 cm M = 824 kgf.m
fiss = 0.02 mm
As =1.56 cm?
2210.0 - 1.57 cm?)
_ Fd =21.13 tf ( _
2 | A S tseam situagao: GE % ermad, 2.0.16
bw=2000 | A's=0.00 cm? s =IO S
2.3 | cm yLN = 1.40 cm e
h =50.00 cm yLN = 2.69 cm F =_0.00 tf
M = 962 kgf.m
fiss = 0.03 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificagao
N6 Flexao axial axial Final
(compressao) (tragcao)
As =212 cm?
_ (3210.0 - 2.36 cm?)
Md = 4098 kgf.m | Fd= 258 th d = 45.50 cm
As =212 cm? situaggo: G % armad. = 0.24
1 . R Meq = 528 kgf.m
A's =0.00 cm As = 1.80 cm?
yLN =1.89 cm . =0 2
A's =0.00 cm F=000tf
yLN =2.14 cm M = 2468 kgf.m
fiss = 0.09 mm
As =1.95 cm?
_ (3210.0 - 2.36 cm?)
Md = 3776 kgf.m F.‘t" =1 82Gté d = 45.50 cm
As = 1.95 cm? Sruagao: % armad. = 0.24
2 . R Meq = 2424 kgf.m
A's =0.00 cm As = 052 cm?
yLN =1.74 cm <=0 2
A's =0.00 cm F=000tf
yLN =2.90 cm M = 2255 kgf.m
fiss = 0.07 mm
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Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragcao)
As = 1.94 cm?
- (3210.0 - 2.36 cm?)
Fd =21.13f
3 A's = 0'00 em? Meq = 4332 kgf.m T
yLN = 174 cm As =0.00 cm?
’ A's = 0.00 cm? _
yLN = 3.83 cm F =0.00 tf
) M = 2119 kgf.m
fiss = 0.06 mm
As = 3.00 cm?
_ (4210.0 - 3.14 cm?)
Fd =8.97 tf
4 A's = 0'00 cm? Meq = 1838 kgf.m T
yLN = 2 68 cm As =1.93 cm?
’ A's = 0.00 cm? _
yLN = 3.58 cm F =0.00 tf
) M = 3326 kgf.m
fiss = 0.09 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacgao bielas 45
Verificagao de esforcos limites
Viao . = . =
Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd = 4.68 tf Td = 183 kgf.m _
11 | VRd2=5897tf | TRd2 = 3866 kgim | Y&/VRd2+Td/TRd2=0.13
2 Vd = 8.05 tf Td = 216 kgf.m _

23 | VRd2=5897t | TRd2=23866 kgtm | Y4/VRd2+Td/TRd2=0.19
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO

Dados Armad. a - Armad. a = Armad. de

: Armad. minima —— Dados torgao =

trechos cisalham esquerda direita torcéo
1 d=45.50cm Vmin = 7.36 tf
Vc0 = 9.58 tf Aswmin = 2.81 cm?
1-1 k=1.08 (2 ramos)
25.0c/10
2 d =45.50cm Vmin = 7.36 tf
Vc0 =9.58 tf Aswmin = 2.81 cm?
23 k=1.13 (2 ramos)
25.0c/10
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ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
1IZ|.§E!|:1,J_?
4 68 13
2;5]2;51
K151
A2
ddg 630
N6 Grampo Reforgco nos estribos
. Compr.
. vd As . vd As Vdequiv
N° Viga Estribos Trecho
B | (em) ) | (cm?) | (cm?) (cm)
2 VT4 - - - 12.26 0.70 2.51 50.00
Condicao:
N6 2: Viga apoiada em viga dimensionada como consolo
N6 2: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
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Diagramas: VIGA VT1 - Térreo

CARREGAMENTO [kgf/m;cm]

200.00 200.00

172
P16 P14

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

7.65

e

P16 | P14
£.73

-17.3%

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

538

72 P

1215
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

172
P16 P14

85 -95 -85

DESLOCAMENTOS [cm;cm]

LEGENDA

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

P16

012
- Vao 1
Envoltoria Valor Posicao
Flecha imediata -0.05 0
Flecha imediata 005 0
(recalculada)
Flecha diferida -0.04 0
Flecha total -0.09 0
Envoltéria . Véo 1 _ -
N6 | Vao N6 F
Inércia da se¢&o bruta (m4 E-4) 10.67 10.67 10.67
Inércia fissurada (m4 E-4) 1.05 1.04 1.05
Momento de fissuragdo (kgf.m) 2807 2807 2807
Momento em servigo (kgf.m) 0 366 0
Comprimento do sub-trecho (cm) 0.00 171.99 0.00
Inércia equivalente (m4 E-4) 10.67
Multiplicador flecha total 1.84

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

182



—

SVAIZER & GUTIERREZ

e nngwenha®™i1ia

Diagramas: VIGA VT2 - Térreo

CARREGAMENTO [kgf/m:cm]

250.00 250.00

P15 P14

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

528
55

P15 P14

-4.21

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

b 1993
P15 P14

1328
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

P15 P14

DESLOCAMENTOS [em;cm]

LEGENDA

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

P14

Envoltéria LLO —
Valor Posicao
Flecha imediata -0.03 108.8
Flecha imediata (recalculada) -0.03 108.8
Flecha diferida -0.02 108.8
Flecha total -0.05 116
Envoltéria . Vao 1 — ~
N6 | Vao N6 F
Inércia da se¢&o bruta (m4 E-4) 13.33 13.33 13.33
Inércia fissurada (m4 E-4) 1.07 1.53 1.08
Momento de fissuragdo (kgf.m) 3509 3509 3509
Momento em servigo (kgf.m) 0 814 0
Comprimento do sub-trecho (cm) 0.00 199.33 0.00
Inércia equivalente (m4 E-4) 13.33
Multiplicador flecha total 1.86
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Diagramas: VIGA VT3 - Térreo

CARREGAMENTO [kgf/m:cm]

559.10 559.10

155.5
P15 P16

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

1.34
0.73
P15 330 /“1—\| P16
-1.48

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

=171

T T T

1555

548
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

155.5
P14 P16

-85 -35

DESLOCAMENTOS [em;cm]

LEGENDA

----- Flechaimediata (recalculada)
Flechatotal (recalculada + diferida)

— 155.5
P15 P16
- Vao 1
Envoltoria Valor Posicao
Flecha imediata -0.05 155.5
Flecha imediata (recalculada) -0.05 155.5
Flecha diferida -0.04 155.5
Flecha total -0.09 155.5
Envoltéria . Vao 1 _ -
N6 | Vao N6 F
Inércia da se¢&o bruta (m4 E-4) 10.67 10.67 10.67
Inércia fissurada (m4 E-4) 1.05 1.04 1.04
Momento de fissuracdo (kgf.m) 2807 2807 2807
Momento em servigo (kgf.m) 0 119 0
Comprimento do sub-trecho (cm) 0.00 128.49 27.02
Inércia equivalente (m4 E-4) 10.67
Multiplicador flecha total 1.86
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Diagramas: VIGA VT4 - Térreo

CARREGAMENTO [kgf/m;cm]

1241285 124125 124125 124125 1241.25 1P IDE

111 154 11687 2 1339 22 134.8 2 115.4 44
VTG P5 P4 P3 P2 P1

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

8.4

542
2.3 4 1% 58

243 178

1154 ——==—
P3 214 P2 P1

2

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

1173z
Z 5088 4717
___________ /Q l-asm
=TT = 1 ; A 3 I BEEL e |
VTE P5 P3 P2 o P1
2387

13858
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MOMENTOS TORSORES DE CALCULOQO (Mtd) [kgf.m;cm]
1842
LEGEMDA
----- Flecha imediats {recalculads)
— Flecha total {recalculads + diferida)
Envoltéria Vao 1 Vao 3 Vao 5 Vao 7 Vao 9
Valor | Posicdo | Valor | Posicdo | Valor | Posicdo | Valor | Posicdao | Valor | Posigao
Flecha =1 505 | 31 | 006 | 2697 | 007 | 1339 |-0.07 0 -0.06 0
imediata
Flecha
imediata -0.02 31 -0.06 269.7 -0.07 133.9 -0.07 0 -0.06 0
(recalculada)
Flecha | 500 | 31 |-005| 2697 | -006 | 1339 | -0.06 -0.05
diferida
Flecha total | -0.04 31 -0.11 269.7 -0.12 133.9 -0.12 -0.11
Vao = = Vao Vao
Envoltéria 1| Vao4 | Vao7 | o 13
Y Vio NG F NG| Vio NG F Y Vio NG F Y Vio NG F Y Vio N6 F
Inércia da
secdobruta | 31.25 | 31.25 | 31.25 | 31.25 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00 | 128.00
(m4 E-4)
Inércia
fissurada 2.74 2.72 4.95 4.95 14.29 | 14.81 14.81 11.36 | 11.36 136 | 11.36 | 11.36 11.36 | 11.36 11.36
(m4 E-4)
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Vao = = Vao Vao
Envoltéria 1| Vao4 | Vo7 | 44 13
N6 | Vao N6 F No | Vao N6 F N6 | Vao N6 F N6 | Vao N6 F N6 | Vao N6 F
Momento de
fissuragdo 6579 6579 6579 6579 16842 16842 16842 16842 16842 16842 16842 16842 16842 16842 16842
(kgf.m)
Momento em
servigo 0 13 -1920 -1920 2157 -2811 -2811 339 -218 -218 846 406 406 1057 -1179
(kgf.m)
Comprimento
do sub- 0.00 0.21 30.72 0.00 186.27 83.45 0.00 114.40 19.49 0.00 134.75 0.00 0.00 103.19 56.16
trecho (cm)
Inércia
equivalente 31.25 | 128.00 | 128.00 | 128.00 | 128.00
(m4 E-4)
Multiplicador
flecha total 1.84 1.90 1.94 1.94 1.94
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Diagramas: VIGA VT5 - Térreo

CARREGAMENTO [kgf/m:cm]

1241.25 1241.25

PB P3

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

6.84

) 458
P& PS5

-3.19

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

-10640
-7963

i
P& 1790 P35

3300 ECLY
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

28 28 28
453
PG PS5
-16 -17 -16
DESLOCAMENTOS [cm;cm]
LEGEMDA
------ Flecha imediata (recalculada)
Flecha total recalculada + diferida)
453
P& PS5
-0.0
H0. 04
-0.06
-0.08 -0.08
- Vao 1
Envoltoria Valor Posigao
Flecha imediata -0.04 0
Flecha imediata (recalculada) -0.04 0
Flecha diferida -0.03 0
Flecha total -0.08 82.2
Envoltéria _ Véo 1 - .

N6 I Vao N6 F

Inércia da secéo bruta (m4 E-4) 128.00 128.00 128.00

Inércia fissurada (m4 E-4) 11.36 14.38 16.64

Momento de fissuracdo (kgf.m) 16842 16842 16842

Momento em servigo (kgf.m) -2135 1531 -3385

Comprimento do sub-trecho (cm) 76.41 271.39 110.20

Inércia equivalente (m4 E-4) 128.00
Multiplicador flecha total 1.86
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Diagramas: VIGA VT6 - Térreo

CARREGAMENTO [kgfim:cm]

89125 891.25 891.25 891.25

-

4516 TET.AE Y 4313
PG VT4 P5 P1

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

2.05as

4.68 l 33

‘ m\ 57.29.7 :
P& VT4 P5 P1
421

-6.30

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

5754
-4038 3T7E  -37EQ
4516 TET.AT 4313
PG 1205 sk P5 D P1
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

216
162
’

4516 S =

PE ‘J‘I’d P5 35 P1
184 473
2311
DESLOCAMENTOS [cm;cm]
LEGENDA

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

-0.08
Envoltéria Mokl —= Mgeld —
Valor Posicao Valor Posigcao
Flecha imediata -0.03 192.3 -0.04 2554
Flecha imediata 003 | 1923 | -004 | 2554
(recalculada)
Flecha diferida -0.03 192.3 -0.04 2554
Flecha total -0.06 192.3 -0.07 267.9
- Vao 1 Vao 4
Envoltéria _ - _ _ - _
N6 I Véao N6 F N6 | Véao N6 F
Inércia da se¢&o bruta (m4 E-4) 20.83 20.83 20.83 20.83 20.83 20.83
Inércia fissurada (m4 E-4) 2.52 1.76 2.52 2.52 1.76 3.24
Momento de fissuragdo (kgf.m) 4386 4386 4386 4386 4386 4386
Momento em servigo (kgf.m) -2364 941 -1882 -1882 1119 -3099
Comprimento do sub-trecho (cm) 106.90 0.00 344.67 45.80 92.44 350.30
Inércia equivalente (m4 E-4) 20.83 20.83
Multiplicador flecha total 1.94 1.94
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Dados das Lajes
Térreo fck = 400.00 kgflcm?  E = 318758 kgf/cm®>  Peso Espec = 2500.00 kgf/m?
Lance 3 cobr =3.00 cm
Retracdo
Temperatura | Deform.
= Caso T1 X
Secéao (cm) Cargas (kgf/m?) Caso T2 Deform.
(°C) Y
(%o0)
Laie | Tipo H | e | enx | eex Peso Acidental Paredes Total
) P ec | eny | eey | Préprio | Revestimento | Outras
. 150.00 0.00
L1 Macica | 15 375.00 500.00 0.00 1025.00
. 150.00 0.00
L2 | Macica | 15 375.00 100.00 0.00 625.00
. 300.00 0.00
LE4 | Maciga | 17 425.00 100.00 0.00 825.00
Resultados da Laje
Térreo fck = 400.00 kgflem®  E = 318758 kgf/cm®*  Peso Espec = 2500.00 kgf/m?®
Lance 3 cobr =3.00 cm
Espessura Carga Mdx Mdy
NogiS (cm) (kgfim?) | (kgf.m/m) | (kgf.m/m) s Asy
As =3.10 cm?*m As =1.99 cm?*m
. 15 1025.00 397 372 (8.0 ¢/16 - 3.14 cm?/m) | (6.3 c/15 - 2.08 cm?/m)
As = 1.84 cm?/m As =1.99 cm?*m
IS i 20 287 e (8.0 ¢/20 - 2.51 cm?/m) | (28.0 ¢/20 - 2.51 cm?/m)
As =2.01 cm?m As = 2.68 cm?*m
Lo e B2 S5 G (96.3 ¢/15 - 2.08 cm?/m) | (8.0 c/18 - 2.79 cm/m)
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Calculos das Lajes
Térreo fck = 400.00 kgf/lcm?  E = 318758 kgf/cm?  Peso Espec = 2500.00 kgf/m?
Lance 3 cobr =3.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo A_r maqura Armad_u ra Cisalhamento
inferior superior
Laje | Direcao Verificagao Verificagao Verificacao Verificagao
Secao Flexao axial axial Segao Flexao axial axial
(compressao) (tracao) (compressao) (tracao)
L _ A's =2.25
Md S Fd=17.331f Ma = 334 Fd=17.331f | As=3.10 cm?¥m cm?/m vsd = 2.76 tfim
bw = at- Situagao: PE bw = gt Situagao: PE 28.0 c/16 28.0 ¢/20 vrd1 = 9.88 tfim
X 100.0 cm As = 1.84 As =3.10 100.0 cm As = 0.67 As =2.93 (3.14 cm?m) (2.51 cm?m) Modelo |
h=15.0 cmzlr.n cm?m h=15.0 cmzlr.'n cm?m M = 253.73 kgf.m/m M =216.53 vrd2 = 71.93 tf/m
cm A's = 0.00 A's =1.03 cm A's = 0.00 A's =1.05 F =7.69 tf kgf.m/m vsw = 0.00 tf/m
el cm?m e cm?/m fiss = 0.04 mm F=7.69tf asw = 0.00 cm?#m
L el Sl fiss = 0.04 mm
Md = 917 Md = 454 A's =242
kaf.m/m Fd = 7.58 tf kaf.m/m Fd = 7.58 tf As =1.99 cm?m cm?m vsd = 4.20 t/m
bw = gt Situagdo: GE |  bw = gt Situagdo: GE 6.3 c/15 8.0 ¢/20 i1 = 9,09 im
v 100.0 cm As = 1.97 As =1.99 100.0 cm As = 0.97 As =2.16 (2.08 cm?m) (2.51 cm?m) vrd2 = 67‘ 29 tf/m
h=15.0 T cm?m h=15.0 vl cm?/m M = 236.63 kgf.m/m M = 256.98 A
cm?/m o cm?/m — = vsw = 0.00 tf/m
cm A's = 0.00 A's =0.00 cm A's = 0.00 A's =0.00 F =3.04 tf kgf.m/m asw = 0.00 cm/m
o cm?/m e cm?/m fiss = 0.03 mm F =3.04tf ’
cm*/m cm/m fiss = 0.03 mm
L _ A's =225
MO=917 | Fd=112tf | Fd=823f Ma=21% | Fa=11260 | Fd=823tf | As=1.84cmm — vsd = 1.10 tf/m
bw = at- Situagdo: GE Situagdo: PE bw = g Situagéo: GE Situagdo: PE 28.0 c/20 28.0 c/20 vrd1 = 9.71 tfim
X 100.0 cm As = 1.84 As =0.30 As =1.60 100.0 cm As = 0.23 As = 0.06 As =1.26 (2.51 cm?m) (2.51 cm?/m) Modelo |
h=15.0 cm2/r.n cm?/m cm?/m h=15.0 cmz/ﬁw cm?/m cm?/m M = 147.79 kgf.m/m M =69.16 vrd2 = 71.93 tf/m
cm A's = 0.00 A's =0.00 A's =0.49 cm A's = 0.00 A's =0.00 A's = 0.63 F =347 1tf kgf.m/m vsw = 0.00 tf/m
o cm?/m cm?/m o cm?/m cm?/m fiss = 0.02 mm F=347tf asw = 0.00 cm?m
cm*/m cm/m fiss = 0.02 mm
Md =917 Md =173 _ A's =238
b kgf.m/m b kgf. m/m A oo o cmzim vsd = 0.78 tf/m
100.0 cm 100.0 cm (2.51 cme/m) 98.0 ¢/20 vrd1 = 9.14 tf/m
Y _ As =1.99 _ As =0.30 o (2.51 cm?m) vrd2 = 66.74 tf/m
h=15.0 2 h=15.0 5 M = 122.83 kgf.m/m _ _
cm?/m cm?/m F = 0.00 tf M =102.24 vsw = 0.00 tf/m
em A's = 0.00 em A's = 0.00 fiss = 0.00 mm kgf.m/m asw = 0.00 cm?/m
cm?m cm?m ) F =0.00 tf
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo A.r ma(_iura Armad.u ra Cisalhamento
inferior superior
Laje | Direcao Verificagao Verificagao Verificacao Verificacao
Segao Flexdo axial axial Segao Flexao axial axial
(compressao) (tracao) (compressao) (tracao)
fiss = 0.01 mm
Ma = 1178 Fd = 10.04 tf Ma = 587 Fd=10.04tf | As=2.01cm¥m vsd = 1.95 tf/m
bw = at- Situacéo: PE bw = gt- Situagao: GE 26.3 c/15 vrd1 = 11.07 tf/m
X 100.0 cm As = 2.01 As =1.90 100.0 cm As = 1.00 As =244 (2.08 cm?/m) Modelo |
h=17.0 cmzlr.n cm?/m h=17.0 cm%n cm?/m M = 86.55 kgf.m/m vrd2 = 85.44 tf/m
cm A's = 0.00 A's = 0.60 cm A's = 0.00 A's =0.00 F = 4.06 tf vsw = 0.00 tf/m
i cm?/m i cm?/m fiss = 0.02 mm asw = 0.00 cm#m
LE4 cm?/m cm?m
Md=1178 | ry-504tf | Fd=13.39 Md = 424 Fd=13391f | As =268 cm¥m _
_ kgf.m/m ] - . - _ kgf.m/m . - vsd = 5.05 tf/m
bw = Situagao: GE Situagao: PE bw = Situacao: PE 28.0 c/18 vrd1 = 10.76 tim
100.0 cm L As = 0.04 As = 2.68 100.0 cm _ As = 2.65 (2.79 cm?m) an
Y _ As =212 A 5 _ As =0.76 5 _ vrd2 = 80.81 tf/m
h=17.0 & cm?/m cm?/m h=17.0 8 cm?/m M = 234.78 kgf.m/m _
cm?/m .. B — cm?m — _ vsw = 0.00 tf/m
cm A's = 0.00 A's =0.00 A's =0.80 cm A's = 0.00 A's =0.80 F =473 tf asw = 0.00 cm?/m
el cm?m cm?m e cm?/m fiss = 0.03 mm ’
cm?m cm?m
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fck = 400.00 kgf/cm?

Dados da Escada

E = 318758 kgf/cm?

Peso Espec = 2500.00 kgf/m?

Térreo
Lance 3 cobr =3.00 cm
ESCADA: E1

Secédo (cm) Carregamento (kgf/m?) Retracao
Temperatura | Deform.

. Caso T1 X
Trecho | Piso | Espelho | Espessura Pgsq Amdt_antal Paredes Total Caso T2 Deform.

Préoprio | Revestimento | Outras (°C) Y

(%o0)
300.00 0.00
LE1 30 16.7 17 1262.69 100.00 0.00 1662.69
Resultados da Escada
Térreo fck = 400.00 kgflcm?  E = 318758 kgf/cm®*  Peso Espec = 2500.00 kgf/m?®
Lance 3 cobr =3.00 cm
ESCADA: E1
ARMADURAS NA LAJE
Esforcos Resultados
Trecho gg; gg; Mdx Mdy Armadura inferior Armadura superior
(tf) (tf) (kgf.m/m) (kgf.m/m) Asx Asy Asx Asy
As =6.78 As =217 A's =5.38
17.46 1.32 cm?m cm?m cm?m
LET | 3751 | 146 | 99 359 2100c/11 | ©63cl4 | 210.0c/14
(714 cm*m) | (2.23 cm?*m) (5.61 cm?m)
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Calculos da Escada
Térreo fck = 400.00 kgf/lcm?  E = 318758 kgf/cm?  Peso Espec = 2500.00 kgf/m?
Lance 3 cobr =3.00 cm
ESCADA: E1
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Laje | Direcao ; Verlfu_:agao Verlflc_:agao ) Verlfu_:agao Verlflt?agao A_rmac.iura Armad_ura Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compresséao) (tragcao) (compressao) (tragao)
As = 6.78 A's =5.38 vsd = 4.34 tf/m
= = . 2 =
Md = 1178 Fd = 45.01 tf Md = 91 Fd = 45.01 tf emz/m cm?/m vrd1 =12.24
kgf.m/m . - kgf.m/m > P 210.0 c/14 tf/m
Situagdo: PE Situagéo: PE 210.0 c/11 2
As = 6.78 As=538 | (7.14cmzm) | (361cmim) ) Modelo]
X As =2.03 v As =0.15 o L M=28.78 vrd2 = 84.24
5 cm?/m > cm?/m M =470.81
cm?/m A's = 3.57 cm?/m A's = 4.97 kaf.m/m kgf.m/m tf/m
A's =0.00 T A's =0.00 2 _g ) F=18.39tf vsw = 0.00 tf/m
2 cm?/m 5 cm?/m F =18.39 tf . ~
cm?m cm?m . fiss = 0.04 asw = 0.00
fiss = 0.05 mm 2
LE1 mm cm?m
_ As =2.17 vsd = 2.44 tf/m
Md = 1 Fd=132t | Fd=175tf cm2/m vrd1 = 10.41
gt- Situacéo: GE Situagéo: GE 6.3 c/14 M =0.00 tf/m
Y As =217 As =0.45 As =0.92 (2.23 cm?*m) kgf.m/m vrd2 = 78.96
cm2/r.n cm?m cm?m M=215.24 F =0.00 tf tf/m
A's = 0.00 A's =0.00 A's = 0.00 kgf.m/m fiss = 0.00 vsw = 0.00 tf/m
o cm?/m cm?/m F =0.86 tf mm asw = 0.00
cm?/m .
fiss = 0.01 mm cm?m
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Pavimento Superior

Resultados dos Pilares

Superior fck = 400.00 kgflcm?  E = 318758 kgf/lcm?*  Peso Espec = 2500.00 kgf/m?

Lance 4 cobr =3.50 cm
Dados Resultados
leb Nd MBd MHd As b :
= Nivel vinc max topo topo Armaduras Estribo
. Secao Topo Esb b
Pilar Altura leh Nd MBd MHd As h
(cm) . . o Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
10.05
50.00 250.00 50 16.0
P1 . 970000 | RR 576 | 11670 | 35073 8.04 080 | 1730
120 | g0 | 25000 | 250.00 | -11.91| 12231 3563 | 4016.0 ¢10 | 10.81
: RR 07
14 6 16.0
6.03
50.00 290.00 36 16.0
P2 ” 974000 | RR 6349 | 10126 | 46609 8.04 080 | 2007
120 | oo | 290.00 | 29000 | 25.91 9630 2845 | 4 16.0 ¢10 | 12,54
: RR 05
10 ¢ 16.0
6.03
L = 290.00 30 16.0
P3 ” 974000 | RR 71.98 2728 | 52072 8.04 080 | 2007
120 | g, | 290.00 | 29000 | 26.33 2076 2862 | 4 16.0 ¢10 | 12,54
: RR 05
10 ¢ 16.0
6.03
50.00 290.00 36 16.0
P4 . 974000 | RR 80.50 | 14834 | 43544 8.04 080 | 2007
120 | gooo | 290.00 | 290.00 937 | 10832 3647 | 4 16.0 ¢10 | 12,54
: RR 05
10 ¢ 16.0
12.57
£0.00 250.00 45200
P5 X 970000 | RR 2055 | 18134 | 82254 18.85 2100 | 1081
120 | X | 25000 | 25000 | -25.42| 10049 | 51710 | 6020.0 ¢10| 577
: RR 04
16 0 20.0
12.57
250.00 45200
P6 80)'(00 970000 | RR 43.08 8177 | 33234 18.85 “sz'g 10.81
1:20 250.00 | 250.00 | 15.70 2752 | 21431 | 60200 577
150.00
RR 04
16 9 20.0
p7 7%“[;;0 9700.00 | 610.00 | 49.31| 23115| 16127 81256'106?0 080 | 19.99
120 | /200 | 58000 | RR 2259 9559 | 17275 » c/15
P8 7%'5"0 970000 | 53000 | 4133 9553 | 14427 81056'1050 680 | 1737
1:20 | 7090 | 50000 | RR 17.45 4243 | 14628 - /15
P9 7%'[)"0 9700.00 | 550.00 | 38.18 | 14960 | 17349 81;36'10?0 080 | 18.02
120 | /000 | 52000 | RR 17.43 2974 8293 Ve c/15
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Dados Resultados
leb Nd MBd MHd As b .
Nivel . . A d Estribo
] Secdo ive vinc max topo topo rmaduras Topo Esb b
Pilar Altura leh Nd MBd MHd As h
(cm) . . o Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) (kgf.m) total
Circ 16.08
P10 70.00 9700.00 | 430.00 34.16 13009 4801 82 16.0 2 8.0 14.09
1:20 100.00 400.00 RR 12.95 3021 5537 0.4 c/15
P11 | S | 970000 | 22000 | 2227 | 19079 7486 | 008 680 | 721
1:20 100.00 190.00 RR 10.35 10732 4310 0.4 c/15
Calculo do Pilar P1

Pavimento Superior - Lance 4

Dados da secéo transversal

Dados do concreto

Secao retangular
b=50.00cm h=80.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.11

Dimensionamento da armadura longitudinal

S Calculo da s
Direcao esbeltez Esforcos maximos
Hng o = R Msdtopo = 11670 kgf.m | Ndmax = 5.76 tf
B le = 250.00 cm Msdbase = 12231 kgf.m | Ndmin = -11.91 tf
Esbeltez = 17.30 g amin = -1
Vinculo = RR AT
H le = 250.00 cm Msdtopo = 35073 kgf.m Gama-n = 1.00
= . ~ i _ ,
Esbeltez = 10 81 Msdbase = 3563 kgf.m Td = 388 kgf.m (Asl = 0.40 cm?)
Dimensionamento por: Sec¢ao de topo
Momentos (kgf.m) Armadura Verificagao longitudinal
Diregédo ) longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
Msdtopo = 11670 Madcentro = 0
Msdcentro = 4892 Madbase =_0 M1d,min = 357 55 16.0
Msdbase = 12231 M2d = 0 M2d,min =0 4 g 16'0 1.4G1+1.4G2+1.4Q+0.84V4+0.76D4
lambda1 = 90.00 _ ’ Msd(x) = 11670 kgf.m
Mcd =0 -
Madtopo = 0 14016.0 Msd(y) = 35073 kgf.m
Msdtopo = 35073 Madcentro = 0 28.15 é;mZ Mrd(x) = 12701 kgf.m
Msdcentro = 22227 Madbase = 0 M1d,min = 465 0 7 o Mrd(y) = 38171 kgf.m
Msdbase = 2958 Dl M2d,min=0 e Mrd/Msd=1.09
_ M2d =0

lambda1 = 90.00 Mcd = 0
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Dimensionamento da armadura transversal
Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Torgéo
VBd topo = 9.56 tf _
| VBd base = 9.561f | (0 - 388 Kk
VHd topo = 13.08 tf ’
45 VHd base = 13.08 tf
Gama-n = 1.00
Verificagao de esforcos limites
Direcao Cisalhamento Torgcao Cisalhamento + Torcao
Vd = 9.56 tf Td = 388 kgf.m _
B VRA2 = 234.32tf | TRd2 = 41293 kgf.m | V4/VRd2 + Td/TRd2 =0.05
Vd = 13.08 tf Td = 388 kgf.m _
H VRA2 = 24365t | TRd2 = 41293 kgf.m | V/VRd2 +Td/TRd2 =0.06
Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=45.20cm .
VO = 38.06 tf vmin = 1241 1} o = 0.00 tf
-~ Aswmin = 7.02 _ 5
k=1.00 em2/m Asw = 0.00 cm?m
Vc = 38.06 tf
d=75.20 cm .
L | Veo=39s8tr | YMn=20958 | ysy =000t
k=1.00 emz/m ’ Asw = 0.00 cm?m
Vc = 39.58 tf
= Armadura de
Armadura de torcao fretagem Armadura
Dados A:mac!ura Topo Base final
orgao
he = 15.38 cm _ a Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?m
Ae = 2236.69 cmz | A90 =0.20cm Zs=0.00tf | Zs=0.00t | 28.0c/0
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Calculo do Pilar P2

Pavimento Superior - Lance 4

Dados da secéo transversal

Dados do concreto

Secao retangular
b=50.00cm h=80.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.11

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
Vinculo = RR Msdtopo = 10126 kgf.m | Ndmax = 63.49 tf
B le =290.00 cm Msdbase = 9630 kgf Ndmin = 25.91 tf
Esbeltez = 20.07 scbase = i ot
Vinculo = RR Msdtopo = 46609 kgf.m | Gama-n = 1.00
H le =290.00 cm dbase = | Td= 336 kgf.m (Asl = 0.34 cm?
Esbeltez = 12 54 Msdbase = 2845 kgf.m = gf.m (Asl = 0.34 cm?)

Dimensionamento por: Secao de topo

Armadura e o P
Direcdo Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final

Msdtopo = 9644 | Mactioro =9
B Msdcentro = 3858 Madbase =_0 M1d,min = 1836 35 16.0

Msdbase = 9145 M2d = 258 M2d,min =0 4 g 16.0 1.4G1+1.4G2+1.4Q+0.84V2+0.76D2

lambda1 = 72.35 _ ’ Msd(x) = 9644 kgf.m

Mcd = 9 Msd(y) = 46609 kgf.m

Msdtopo = 46609 | MadtoPo =0 190160 | Mrd(x) = 10183 kgfm
H Msdcentro = 27487 Madbase = 0 M1d,min = 2387 0 5 o Mrd(y) = 49214 kgf.m

Msdbase = 1196 _ M2d,min =0 =R Mrd/Msd=1.06

_ M2d = 297
lambda1 = 62.57 Mcd = 25

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

VBd topo = 7.89 tf
VBd base = 7.89 tf
VHd topo = 19.47 tf

Td = 336 kgf.m
Gama-n =1.00

45 VHd base = 19.47 tf
Gama-n = 1.00
Verificagao de esforgos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 7.89 tf Td = 336 kgf.m _
B VRd2 = 234.32tf | TRd2 = 41293 kgf.m | Y4/VRd2 + Td/TRd2 =0.04

Vd = 19.47 {f Td = 336 kgf.m _
H VRd2 = 243.65 tf TRd2 = 41293 kgf.m VA/VRd2 + Td/TRd2 = 0.09
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento

d=45.20cm oo

5 |veo=3go6tr | M= T2ATE vy = 0,00
k=1.57 emz/m ’ Asw = 0.00 cm?#m
Vc = 59.62 tf
d=75.20cm L

L | Veo=39s8tr | YMIn=2009 8 ysy =000t
k=1.18 em2/m ’ Asw = 0.00 cm?m
Vc =46.80 tf

Armadura de torgao Armadura de
fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 15.38 cm A90 = 0.17 cm? Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?*m
Ae = 2236.69 cm? ) Zs = 0.00 tf Zs = 0.00 tf 2 8.0 ¢/10
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Calculo do Pilar P3

Pavimento Superior - Lance 4

Dados da secéo transversal

Dados do concreto

Secgao retangular

b=50.00cm h=280.00cm
Cobrimento = 3.50 cm

Fi=2.11

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
5 l\gr:’;g%zgsm Msdtopo = 2728 kgf.m | Ndmax = 71.98 tf
Esbeltez = 20.07 Msdbase = 2076 kgf.m rl:lid=r11(|)n0=6 26.33 tf
’ l\g'f;g%zgfm Msdtopo = 52072 kgf.m | Gama-n = 1.00
Esbeltez = 12 54 Msdbase = 2862 kgf.m Td = 315 kgf.m (Asl = 0.32 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura e o P
Diregéio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
MSdtopo - §O8 Madcentro = 0 .
B sdcentro = 508 Madbase = 0 M1d,m!n = 2062
:\grsndbbda:f:_szsooo M2d = 55 M2d,min =0 2 ° 12'8 1.4G1+1.4G2+1.4Q+0.84V1+0.76D1
) Mcd = 2 ’ Msd(x) = 508 kgf.m
Msdtopo = Madtopo = 0 10216.0 Msd(y)_= 51581 kgf.m
51581 Madcentro = 0 20.11 cm? Mrd(x) = 535 kgf.m
H Msdcentro = Madbase = 0 M1d,min = 2680 0 5 o Mrd(y) = 54368 kgf.m
30194 - M2d,min = 0 = Mrd/Msd=1.05
_ M2d = 331
Msdbase = 1886 Mcd = 31
lambda1 = 62.74

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

VBd topo = 1.85 tf
VBd base = 1.85 tf
VHd topo = 21.61 tf

Td =315 kgf.m
Gama-n =1.00

45 VHd base = 21.61 tf
Gama-n = 1.00
Verificagao de esforcos limites

Direcéo Cisalhamento Torcao Cisalhamento + Torcao

Vd = 1.85tf Td =315 kgf.m _
B VRA2 = 234.32tf | TRd2 = 41293 kgf.m | V&/VRd2 + Td/TRd2 =0.02

vd =21.61tf Td =315 kgf.m _
H VRd2 = 243.65 tf TRd2 = 41293 kgf.m Vd/VRd2 + Td/TRd2 = 0.10
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=45.20cm
B Vc0 =38.06tf | Vmin =12.41 tf Vsw = 0.00 tf
k =2.00 Aswmin = 7.02 cm?m Asw = 0.00 cm?/m
Vc =76.13 tf
d=75.20cm
H Vc0 =39.58tf | Vmin = 20.65 tf Vsw = 0.00 tf
k=1.18 Aswmin =7.02 cm?m Asw = 0.00 cm?/m
Vc =46.80 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he = 15.38 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?*m
Ae = 2236.69 cm? | A90=0.16cm 7s=000tf | Zs=0.00tf 2 8.0 ¢/10
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Calculo do Pilar P4

Pavimento Superior - Lance 4

Dados da segao
transversal

Dados do concreto

Secdo retangular

fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?

b=5000cm h= Peso especifico = 2500.00
80.00 cm Kafim?
Cobrimento = 3.50 cm 9_

Fi=2.11

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos

esbeltez

S NSt Msdtopo = 14834 kgfm | Ndmax = 80.50 tf
Esbeltez = 20.07 Msdbase = 10832 kgf.m N.d_m'n =937 tf
Vinculo = RR i = 00

H le = 290.00 om Msdtopo = 43544 kgf.m | Gama-n = 1.00

N ! = = = 2

Esbeltez = 12 54 Msdbase = 3647 kgf.m Td = 263 kgf.m (Asl = 0.27 cm?)

Dimensionamento por: Secao de topo

Armadura e = e
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
MlEEliesE = 217 Madcentro = 0
p | Msdeentro=1436 | yjadbase =0 | Midmin=1207 | 5469 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
Msdbase = 3589 B M2d,min=0 _
lambda1 = 68.07 M2d = 118 4316.0 Msd(x) = 2778 kgf.m
' Mcd = 7 Msd(y) = 40688 kgf.m
_ Madtopo =0 10216.0 Mrd(x) = 3017 kgf.m
R0 = g | Madcentro=0 | . | 2011 o Mrd(y) = 44193 kgf.m
H _ Madbase = 0 L 0.5 % Mrd/Msd=1.09
Msdbase = 3411 _ M2d,min =0
_ M2d = 207
lambda1 = 72.02 _
Mcd = 14

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagdo bielas Cisalhamento Torcéo
VBd topo = 10.24 {f _
| VBd base = 10.24 tf | 14 =263 kgfm
Gama-n = 1.00

VHd topo = 18.83 tf

45 VHd base = 18.83 tf
Gama-n = 1.00
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =10.24 tf Td = 263 kgf.m _
B VRd2 = 234.32tf | TRd2 = 41293 kgf.m | V4/VRd2 +Td/TRd2 =0.05

Vd = 18.83 tf Td = 263 kgf.m _
H VRA2 = 243.65tf | TRd2 = 41293 kgf.m | Y&/VRd2 + Td/TRd2=0.08
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=45.20cm
B Vc0 =38.06tf | Vmin =12.41 tf Vsw = 0.00 tf
k=1.50 Aswmin = 7.02 cm?m Asw = 0.00 cm?/m
Vc = 57.09 tf
d=75.20cm
H Vc0 =39.58tf | Vmin = 20.65 tf Vsw = 0.00 tf
k=1.19 Aswmin =7.02 cm?m Asw = 0.00 cm?/m
Vc = 46.94 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he = 15.38 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =7.02 cm?*m
Ae = 2236.69 cm? | A%0 = 0.14.cm 7s=000tf | Zs=0.00tf 2 8.0 ¢/10
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Calculo do Pilar P5
Pavimento Superior - Lance 4
Dados da secéao transversal Dados do concreto
Secdo retangular fck = 400.00 kgf/cm?
= 2
b=80.00cm h=150.00cm | c¢S= 318758 kgficm .
. _ Peso especifico = 2500.00 kgf/m
Cobrimento = 3.50 cm o
Fi=2.07
Dimensionamento da armadura longitudinal
Direcéo Calculo da esbeltez Esforcos maximos
5 ?2'105'5%35; Msdtopo = 18134 kgf.m | Ndmax = 20.55 tf
o Msdbase = 10049 kgf.m | Ndmin = -25.42 tf
Esbeltez = 10.81 ni = 0.01
’ ?é'”—"‘éé%:o??m Msdtopo = 82254 kgf.m | Gama-n = 1.00
= . ~ " _ ,
Esbeltez = 5.77 Msdbase = 51710 kgf.m | Td = 511 kgf.m (Asl = 0.31 cm?)
Dimensionamento por: Sec¢ao de topo
Momentos (kgf.m) ST ) Verificagao longitudinal
Diregio ) longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 18134 | Madtopo =0
_ Madcentro = 0 .
B Msdcentro = 7629 Madbase = 0 M1d,min = 991 43200
Msdbase = 8128 M2d = 0 - M2d,min =0 6 g 20'0 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
lambda1 = 90.00 _ ’ Msd(x) = 18134 kgf.m
Mcd = 0 Msd(y) = 82254 kgf.m
Msdtopo = 82254 | MaIOPO=0 100209 Mrd(x) = 20762 kgf.m
H Msdcentro = 35525 Madbase = 0 M1d,min = 1525 04' % Mrd(y) = 134999 kgf.m
Msdbase = 34569 - M2d,min =0 . Mrd/Msd=1.64
_ M2d =0
lambda1 = 90.00 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

VBd topo = 10.51 tf
VBd base = 10.51 tf
VHd topo = 47.68 tf

Td =511 kgf.m
Gama-n =1.00

45 VHd base = 47.68 tf
Gama-n = 1.00
Verificagao de esforgos limites

Direcao Cisalhamento Torcao Cisalhamento + Torcao

Vd =10.51 tf Td = 511 kgf.m _
B VRd2 =729.00tf | TRd2 = 209130 kgf.m | V4/VRd2 +Td/TRd2=0.02

Vd = 47.68 tf Td = 511 kgf.m _
H VRd2 = 751.68tf | TRd2 = 209130 kgf.m | V4/VRd2 + Td/TRd2 =0.07
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Armadura de cisalhamento
Direcao D Armadura Armadura
ados g .
minima cisalhamento
d=75.00cm
B Vc0 =118.42tf | Vmin = 32.95 tf Vsw = 0.00 tf
k=1.00 Aswmin = 11.23 cm?/m Asw = 0.00 cm?/m
Ve = 11842 tf
d=145.00cm
H Ve0 =122 11tf | Vmin = 63.71 tf Vsw = 0.00 tf
k=1.00 Aswmin = 11.23 cm?/m Asw = 0.00 cm?/m
Ve =122.11 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =26.09 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw = 11.23 cm?m
Ae = 6680.53 cm? | A90=0.09.cm Zs=000tf | Zs=0.00tf 2 10.0 ¢/10
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Calculo do Pilar P6

Pavimento Superior - Lance 4

Dados do concreto
fck = 400.00 kgf/cm?
Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?
Fi=2.07

Dados da sec¢éao transversal

Secao retangular
b=80.00cm h=150.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
Vineulo = RR Msdtopo = 8177 kgfm | Ndmax = 43.08 tf
B le = 250.00 cm Msdbase = 2752 kgf.m | Ndmin = 15.70 tf
Esbeltez = 10.81 - gt damin =19.
Vinculo = RR ni =0.01
H le = 250.00 cm Msdtopo = 33234 kgf.m Gama-n = 1.00
- - — —_ - 2
Esbeltez = 577 Msdbase = 21431 kgf.m | Td = 538 kgf.m (Asl = 0.33 cm?)

Dimensionamento por: Sec¢ao de topo

Momentos (kgf.m) S OIECITE
Diregédo ) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final

wsaopo =070 | e0aRe =0

B Msdcentro = 2106 Madbase = 0 M1d,min = 1643 43200
Msdbase = 659 M2d = 50 M2d,min =0 6 o 20'0 1.4G1+1.4G2+1.4Q+0.84V2+0.76D2
lambda1 = 38.11 = ’ Msd(x) = 3070 kgf.m

mcgt‘ 0 5 166200 Msd(y) = 33234 kgf.m

Msdtopo = 33234 M: dc"eﬁgrg co 50‘?’27 ol Mrd(x) = 16070 kgf.m

H Msdcentro = 27218 Madbase = 0 M1d,min = 2527 0 4 o Mrd(y) = 173955 kgf.m
Msdbase = 18194 M2d = 75 M2d,min =0 ’ Mrd/Msd=5.23
lambda1 = 38.55 Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo Esforcos

Inclinagao bielas Cisalhamento Torgcao
VBd topo = 3.79 tf _
| VBd base =3.79tf | 1 J =938 kgftm
Gama-n = 1.00

VHd topo = 6.97 tf

45 VHd base = 6.97 tf
Gama-n = 1.00
Verificacéo de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd = 3.79 tf Td =538 kgf.m _
B VRd2 = 729.00tf | TRd2 = 209130 kgf.m | V4/VRd2 + Td/TRd2 =0.01

Vd =6.97 tf Td = 538 kgf.m _
H VRd2 = 751.68tf | TRd2 = 209130 kgf.m | V4/VRd2 +Td/TRd2 =0.01
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d =75.00 cm L
5 Ve = 118.42 tf X;”V:/':'{noz'og (t)fo Vsw = 0.00 tf
- . - 2
{(/;333?6.85 tf emz/m Asw = 0.00 cm?#m
d =145.00 cm L
V0 = 122.11 tf Vmin = 0.00tF | o~ 00 tf
H ~ Aswmin = 0.00 _ 2
k=1.35 em2/m Asw = 0.00 cm?/m
Vc = 165.39 tf

Armadura de torgao

Armadura de

fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he = 26.09 cm _ 5 Zr =0.00 tf Zr =0.00 tf Asw =0.19 cm?m
Ae = 6680.53 cm? | A90=0.09¢cm Zs=000tf | Zs=000tf | ©5.0c/20
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Calculo do Pilar P7

Pavimento Superior - Lance 4

Dados da sec¢éao transversal

Dados do concreto

Secéo circular

b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.12

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
5 I\/|’r1culo =RR Msdtopo = 23115 kgf.m Ndmgx_= 59.17 tf
e =610.00 cm Msdbase = 9559 kgf.m Ndmin = 27.11 tf
Esbeltez = 19.99 ) ni = 0.05
H Msdtopo = 16127 kgf.m Gama-n = 1.20
Msdbase = 17275 kgf.m | Td = 226 kgf.m (Asl = 0.12 cm?)

Dimensionamento por: Segao de topo

Armadura e o I
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 22962 | QPO =90
B Msdcentro = 18424 Madbase = 0 M1d,min = 2105 82 16.0
Msdbase = 5991 M2d = 870 M2d,min =0 : 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 44.20 _ Msd(x) = 27554 kgf.m
Mcd = 34 _
Madtopo = 0 8216.0 Msd(y) = 18719 kgf.m
Msdtopo = 15599 Madcentro = 0 16 08‘ om? Mrd(x) = 53062 kgf.m
H Msdcentro = 12163 Madbase = 0 M1d,min = 2105 0 4 o Mrd(y) = 0 kgf.m
Msdbase = 1790 _ M2d,min =0 e Mrd/Msd=1.59
_ M2d = 870
lambda1 = 52.64 Mcd = 25

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagao bielas Cisalhamento Torcéo
VBd topo = 3.03 tf _
| VBd base =3.03tf | 4 = 226 kgfm
Gama-n = 1.20

VHd topo = 3.73 tf

45 VHd base = 3.73 tf
Gama-n =1.20
Verificagao de esforgos limites

Direcao Cisalhamento Torgao Cisalhamento + Torcao

Vd = 3.03 tf Td = 226 kgf.m _
B VRd2 = 259.56 f | TRd2 = 91477 kgfm | Y4/VRd2+Td/TRd2=0.01

Vd =3.73 tf Td = 226 kgf.m _
H VRA2 = 259.56 tf | TRd2 = 91477 kgf.m | VO/VRd2 + Td/TRd2 =0.02
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=95.20 cm L
Veo=4246t |y = 1909 K vy = 0,00 1
k =1.45 emz/m ’ Asw = 0.00 cm?#m
Vc =60.93 tf
d=95.20 cm L
Ve = 42.16 tf Vmin =15.691F |\, = 000 tf
H -~ Aswmin = 4.21 _ 2
k=1.64 em2/m Asw = 0.00 cm?/m
Vc =69.21 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:r;agc;zra Topo Base final
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =4.21 cm?m
Ae = 5978.89 cmz | A90=0.04cm Zs=000t | Zs=0.00tf 2 8.0 c/15
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Calculo do Pilar P8

Pavimento Superior - Lance 4

Dados da secéao transversal

Dados do concreto

Segao circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00

Fi=212

kgflcm?

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
esbeltez
Vinculo = RR Ndmax = 49.59 tf
B |le=530.00cm MSQoR0 = oo kdim | Ndmin = 20.95 tf
Esbeltez = 17.37 g ni = 0.04
H Msdtopo = 14427 kgf.m Gama-n = 1.20
Msdbase = 14628 kgf.m | Td = 343 kgf.m (Asl = 0.18 cm?)

Dimensionamento por: Segao de topo

Armadura e I
Diregsio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
- Madtopo =0
MlEEliesE = Elee s Madcentro = 0
B Msdcentro = 7376 Madbase = 0 M1d,min = 1819 8 2 16.0
Msdbase = 1413 M2d = 568 M2d,min =0 : 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 42.41 _ Msd(x) = 11463 kgf.m
Med = 7 Msd(y) = 17313 kgf.m
Msdtopo = 14427 | MadioPo = 0 . 200 .| Mrd(x) = 50012 kgf.m
H Msdcentro = 10614 Madbase = 0 M1d,min = 1819 0 4 o Mrd(y) = 0 kgf.m
Msdbase = 4369 _ M2d,min =0 e Mrd/Msd=2.41
_ M2d = 568
lambda1 = 61.52 Mcd = 13

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

VHd topo = 3.98 tf

Inclinagao bielas Cisalhamento Torcéo
VBd topo = 2.33 tf _
| VBd base =2.33tf | 4 = 343kgfm
Gama-n = 1.20

45 VHd base = 3.98 tf
Gama-n =1.20
Verificagao de esforcos limites

Direcao Cisalhamento Torcao Cisalhamento + Torcao

Vd =2.33 tf Td = 343 kgf.m _
B VRd2 = 250.56 tf | TRd2 = 91477 kgfm | Y4/VRd2+Td/TRd2=0.01

Vd = 3.98 tf Td = 343 kgf.m _
H VRA2 = 259.56 tf | TRd2 = 91477 kgf.m | V&/VRd2 + Td/TRd2 =0.02
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=95.20 cm L
veo=a216t |y =000 v = 0.00
k =1.96 emz/m ’ Asw = 0.00 cm?#m
Vc = 82.64 tf
d=95.20cm L
Ve = 42.16 tf Vmin = 0.001F | o~ 00 tf
H -~ Aswmin = 0.00 _ 5
k=1.63 em2/m Asw = 0.00 cm?/m
Vc = 68.86 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:r;agc;zra Topo Base final
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.13 cm?m
Ae = 5978.89 cmz | A90=0.07.cm Zs=000t | Zs=0.00tf 2 8.0 c/15
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Calculo do Pilar P9

Pavimento Superior - Lance 4

Dados da sec¢éao transversal Dados do concreto

Secéo circular

b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.12

Dimensionamento da armadura longitudinal

Direcéo Calculo da esbeltez Esforcos maximos
Vinculo = RR _ Ndmax = 45.81 tf
B le = 550.00 cm WogioRo = 14RO XaM | Ndmin = 20.92 f
Esbeltez = 18.02 gt ni = 0.04
H Msdtopo = 17349 kgf.m | Gama-n = 1.20
Msdbase = 8293 kgf.m Td = 529 kgf.m (Asl = 0.28 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura i = -
Diregéio Momentos (kgf.m) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
Msdtopo = 14960 -
Msdcentro = 11755 | Madcentro =0\ y114 i = 1637
B _ Madbase = 0 o 8@ 16.0 1.4G1+1.4G2+0.98Q+1.4V3+0.76D3
Msdbase = 2974 — M2d,min =0 -
lambda1 = 44.36 M2d = 550 Msd(x) = 17953 kgf.m
Mcd = 10 Msd(y) = 20819 kgf.m
_ Madtopo =0 8016.0 Mrd(x) = 48073 kgf.m
Msdtopo = 17349 _ 2 -
L | Msdcentro = 12021 | MaGoentro =0 | wi1g min = 1637 seoeem bl ey
Msdbase = 3750 5 M2d,min = 0 o :
lambda1 = 60.29 | M2d =550
’ Mcd =13

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento Torcéo

VBd topo = 2.14 tf _
VBd base = 2.14 tf (T;ir; :_2n9=ks1af-2r8
VHd topo = 4.40 tf .

45 VHd base = 4.40 tf
Gama-n =1.20
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =214 tf Td = 529 kgf.m _
B VRd2 = 250.56 f | TRd2 = 91477 kgf.m | Y4/VRd2 + Td/TRd2 =0.01

Vd =4.40 tf Td = 529 kgf.m _
H VRA2 = 25956 tf | TRd2 = 91477 kgfm | YY/VRA2+Td/TRd2=0.02
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados .. .
minima cisalhamento
d=95.20cm
B Vc0 =42.16tf | Vmin = 15.69 tf Vsw = 0.00 tf
k=1.64 Aswmin =4.21 cm?m Asw = 0.00 cm?/m
Vc = 69.26 tf
d=95.20cm
H Vc0 =42.16tf | Vmin = 15.69 tf Vsw = 0.00 tf
k=1.51 Aswmin =4.21 cm?/m Asw = 0.00 cm?/m
Vc =63.72 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =4.21 cm?*m
Ae = 5978.89 cm? | A90=0.10cm Zs=000tf | Zs=0.00tf 0 8.0 /15
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Calculo do Pilar P10

Pavimento Superior - Lance 4

Dados da sec¢éao transversal

Dados do concreto

Secéo circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.12

Dimensionamento da armadura longitudinal

Direcao Calculo da Esforcos maximos
esbeltez
Vinculo = RR Ndmax = 40.99 tf
B | le=430.00cm MoGioRo = TS0 GM | Nmin = 15.54 f
Esbeltez = 14.09 g ni = 0.04
H Msdtopo = 4801 kgf.m Gama-n =1.20
Msdbase = 5537 kgf.m Td = 395 kgf.m (Asl = 0.21 cm?)

Dimensionamento por: Sec¢ao de topo

Armadura e o I
Diregéio Momentos (kgf.m) longitudinal Verificacao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 13009 | Madtopo =0
_ Madcentro = 0 .
B Msdcentro = 9806 Madbase = 0 M1d,min = 1354 8 2 16.0
Msdbase = 1042 M2d = 278 M2d,min =0 2 19. 1.4G1+1.4G2+0.98Q+1.4V4+0.76D4
lambda1 = 48.11 _ Msd(x) = 15611 kgf.m
Mcd =6 -
Madtopo = 0 8016.0 lediisgetatikab
Msdtopo = 4190 Madcentro = 0 16 08‘ om? Mrd(x) = 45071 kgf.m
H Msdcentro = 4998 Madbase = 0 M1d,min = 1354 0 4 o Mrd(y) = 0 kgf.m
Msdbase = 5537 - M2d,min =0 . Mrd/Msd=2.75
- M2d = 278
lambda1 = 35.00 Mcd = 3

Dimensionamento da armadura transversal

Modelo calculo
Inclinagao bielas

Esforcos

Cisalhamento

Torgao

VBd topo = 2.13 tf
VBd base =2.13 tf
VHd topo = 2.01 tf

Td = 395 kgf.m
Gama-n =1.20

45 VHd base = 2.01 tf
Gama-n =1.20
Verificagao de esforgos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =2.13 tf Td = 395 kgf.m _
B VRd2 = 250.56 f | TRd2 = 91477 kgf.m | Y4/VRd2 + Td/TRd2 =0.01

Vd =2.01 tf Td = 395 kgf.m _
H VRd2 = 259.56 tf TRd2 = 91477 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
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Armadura de cisalhamento
Direcao Dados Am’ra_dura _Armadura
minima cisalhamento
d=95.20cm
B Vc0 =42.16 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.53 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc = 64.45 tf
d=95.20cm
H Vc0 =42.16 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=2.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc = 84.33 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =0.15 cm?m
Ae = 5978.89 cmz | A90=0.08cm Zs=000tf | Zs=0.00tf 2 8.0 /15
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Calculo do Pilar P11

Pavimento Superior - Lance 4

Dados da sec¢éao transversal

Dados do concreto

Secéo circular
b=70.00cm h=100.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=2.12

Dimensionamento da armadura longitudinal

Diregao Calculo da Esforcos maximos
esbeltez
Vinculo = RR Ndmax = 26.72 tf
B |le=220.00cm MogioRo = 19075 M | Namin = 12.42 1
Esbeltez = 7.21 gM 1 ni=0.02
H Msdtopo = 7486 kgf.m Gama-n =1.20
Msdbase = 4310 kgf.m Td = 326 kgf.m (Asl = 0.17 cm?)

Dimensionamento por: Sec¢ao de topo

Momentos (kgf.m) LA G 7
Diregédo ) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 19079 | 20RO =90
B Msdcentro = 15740 Madbase = 0 M1d,min = 1002 85 16.0
Msdbase = 10732 M2d = 54 M2d,min =0 : 1.4G1+1.4G2+1.4Q+0.84V4+0.76D4
lambda1 = 43.29 - Msd(x) = 22895 kgf.m
Mcd =2 _
Madtopo = 0 8216.0 e ok aL
Msdtopo = 7486 Madcentro = 0 16 08‘ om? Mrd(x) = 41318 kgf.m
H Msdcentro = 6191 Madbase = 0 M1d,min = 1002 0 4 o Mrd(y) = 0 kgf.m
Msdbase = 4247 — M2d,min =0 R Mrd/Msd=1.68
_ M2d = 54
lambda1 = 35.31 Mcd = 1

Dimensionamento da armadura transversal

Modelo calculo

Esforgcos

Inclinagao bielas Cisalhamento Torgéo
VBd topo = 3.34 tf _
| VBd base =3.34tf | /4= 326 kgfm
Gama-n =1.20

VHd topo = 1.41 tf

45 VHd base = 1.41 tf
Gama-n = 1.20
Verificagao de esforgos limites

Direcao Cisalhamento Torgao Cisalhamento + Torcao

Vd = 3.34 tf Td = 326 kgf.m _
B VRA2 = 25956 tf | TRd2 = 91477 kgfm | YY/VRA2 +Td/TRd2=0.02

Vd =141 {f Td = 326 kgf.m _
H VRA2 = 259.56 tf | TRd2 = 91477 kgf.m | V&/VRd2 +Td/TRd2=0.01
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Armadura de cisalhamento
Direcao Armadura Armadura
Dados g .
minima cisalhamento
d=95.20cm
B Vc0 =42.16tf | Vmin = 15.69 tf Vsw = 0.00 tf
k=1.22 Aswmin =4.21 cm?m Asw = 0.00 cm?/m
Vc =51.60 tf
d=95.20cm
H Vc0 =4216tf | Vmin = 15.69 tf Vsw = 0.00 tf
k=157 Aswmin =4.21 cm?m Asw = 0.00 cm?/m
Vc = 66.37 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Armac!ura Topo Base final
torcao
he =12.75 cm _ > Zr =0.00 tf Zr =0.00 tf Asw =4.21 cm?m
Ae = 5978.89 cm? | A90=0.06.cm Zs=000tf | Zs=0.00tf 0 8.0 /15
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Calculo dos Pilares

Superior fck = 400.00 kgf/cm? E = 318758 kgf/cm? Peso Espec = 2500.00 kgf/m?
Lance 4 cobr =3.50 cm
. vine Nd max Msd(x) Mrd(x) As b
. Secao esb B 8
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(cm) vine (th) (kgfm) | (kgf.m) (cm?)
esb H i i
RR 10.05
o1 50>'(°° 17.30 576 11670 12701 (5 2 16.0)
80,00 RR -11.91 35073 38171 1.09 8.04
: 10.81 (4 2 16.0)
50.00 RR 6.03
- ” 20.07 63.49 9644 10183 (3 2 16.0)
80,00 RR 25.91 46609 49214 1.06 8.04
: 12.54 (4 2 16.0)
RR 6.03
- 000 | 2007 | 7198 508 535 (32 16.0)
80,00 RR 26.33 51581 54368 1.05 8.04
: 12.54 (4 2 16.0)
50.00 RR 6.03
o4 . 20.07 80.50 2778 3017 109 (3 2 16.0)
80,00 RR 9.37 40688 44193 : 8.04
: 12.54 (4 2 16.0)
80.00 RR 12.57
- . 10.81 2055 18134 29762 (4  20.0)
15000 RR -25.42 82254 134999 1.64 18.85
; 577 (6 2 20.0)
— RR 12.57
o6 . 10.81 43.08 3070 16070 (4 3 20.0)
150.00 RR 15.70 33234 173955 5.23 18.85
: 577 (6 2 20.0)
Circ
- Lo oy | 59.17 27554 53062 (81:'1050)
10000 : 27 11 18719 0 1.59 |
0.00
Circ
o8 7000 1 BR 1 4959 11463 50012 (81:'1050)
100,00 : 20.95 17313 0 2.41 |
0.00
Circ
70.00 RR 16.08
P9 X 18.02 ‘z‘g'g; ;ggﬁ’g 48873 1.75 (8 2 16.0)
100.00 ) : :
0.00
Circ
P10 70>k00 12'39 ‘1‘2'22 1550621; 45871 578 (81@6 '1050)
100.00 ) : : :
0.00
Circ
o1 70,00 = 26.72 22895 41318 (81:'1();30)
100,00 : 12.42 8983 0 1.68 )
0.00
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Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Superior
Taxa de Taxa de
Pilares Secéao (cm) Nmax (tf) Nmin (tf) Nperm (tf) compressao compressao

(bruta) (homogeneizada)
P1 50x80 4.12 -8.51 1.59 0.00 0.00
P2 50x80 45.35 0.00 43.50 0.04 0.04
P3 50x80 51.41 0.00 47.29 0.04 0.04
P4 50x80 57.50 0.00 44.79 0.04 0.04
P5 80x150 14.68 -18.16 7.25 0.00 0.00
P6 80x150 30.77 0.00 36.38 0.01 0.01
P7 C100x70 35.22 0.00 40.07 0.04 0.03
P8 C100x70 29.52 0.00 34.84 0.03 0.03
P9 C100x70 27.27 0.00 32.51 0.03 0.03
P10 C100x70 24.40 0.00 28.24 0.02 0.02
P11 C100x70 15.91 0.00 18.35 0.02 0.02
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Vigas do pavimento Superior
Vaos Nos
Viga Md Md Avisos
(kgf.m) As Als (kgf.m) As Als
-34221.29 32250 22125
1631.39 30160 | 60100 | ~S30167 30160 | 20125
VS1 66 57 60100 45100 -1357.69 3 16.0 4310.0
: : : -5196.36 92 10.0 4310.0
-370.96 62 10.0 23125
0.11 32125 -76496.96 172160 | 22100
VS2 1131.82 3100 20100 -2450.14 4310.0 23 10.0
VS3 1690.02 4510.0 22100 -3321.44 4510.0 22100
0.11 32125 23125 -91326.89 133200 | 2216.0
vsa 888.25 22125 22100 1702.77 45100 22100
0.11 33125 4310.0 -73741.02 172160 | 2216.0
-9434.07 7210.0 32100
VS5 5528.30 45125 2310.0 13065.92 29100 55100
-16751.90 130125 | 22100
1330.07 46100 | 20100 | 214001 wEize 2
TS S0 2144 .45 4310.0 2310.0
VS6 : : -5404.92 2316.0
82'71;4 g o 18'8 26100 | °374673 | 44100
: : : -1773.44 33 10.0 2310.0
-2563.59 23125 23 10.0
-4112.05 92 16.0 9216.0

-16646.64 99 16.0 9¢16.0

70575.56 82200 143125 -67320.46 13 2 16.0 492250

VS7 6408961 | 80200 | 90160
535247 | 120125 | 60160 | 070008l | 80200 | 90760
1662744 | 140125 | 70125
170159 | 140125 | 60125
1465.82 30160 | 100
0.11 60100 | 20100 | -5064083 | 170125 | 32100
5601.82 60100 | 20100 | -26327.74 | 3200 '
VS8 1363240 | 40125 | 20100 | -2333320 | 40160
1582.16 60100 2463406 | 70125
1059233 | 60100 | 20100 | -1634529 | 30160 | , oo
1485156 | 70100 :
Vo 0.11 26125 | 22100 :;‘7‘2:52"3’ 3 o ]gg
011 20125 | 22100 B 5012% | 20100
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Esforcos da Viga VS1

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - Carga distribuida - Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P1 80.00
1 200.00 525.00 0.00 5812.63 1971.91
0.00
411.00
2 369.99 90.00 884.10 0.00 167.32 576.11
0.00
3 80.00 884.10 0.00 1256.16 1632.49
VS8 40.00
4 100.00 45.00 621.60 0.00 4603.72 2564.83
80.00 |—>2:00
) 0.00 621.60 0.00 0.00 0.00
0.00

* A carga distribuida proveniente das lajes apresentada no relatdrio € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar Els;“ o a’é‘:' vd Rmax Mdmax Md+ Md-
Trecho tf tf kgf.m kgf.m kgf.m
W | | o | e | etm) | (kgftm) (kgf.m)
P1 17.17
3422129
1 662 | -7.22 | 27.21 1631.39
1467.12 -3389.41
1379.44 -3401.67
2 431 | -1.62 1.97 141427
1221.59 -1184.56
1056.04 ~1357.69
3 422 | 162 | 6.99
-2985.88
VS8 10.36
_5196.36
4 156 | -057 | 1025
-370.96
38.37 0.31
5 0.00 | 0.00 0.24
66.57

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

225



SVAIZER & GUTIERREZ

e nngwen har 1 a
Esforgcos da Viga VS2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 2 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P2 80.00
430.17
1 409 18 409.18 525.00 0.00 1715.77 1635.09
0.00
62.65
2 44.28 44.28 262.50 0.00 -399.89 -369.98
36.73

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o

programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar Ef;” °a’|;';" Vd | Rmax | Mdmax Md+ Md-
Trecho (th) (th) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
P2 18.00
76496.96
1 466 | 279 | 2075
-2450.14
0.00
2245001
2 011 | -030 | 683
1131.82
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Esforcos da Viga VS3
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 2 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
37.23
62.68
1 44.06 44.06 393.75 0.00 1197.55 613.90
0.00
429.58
2 408 58 408.58 525.00 0.00 2243.09 1825.96
P3 80.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o

programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar Ef;” °a’|;';" Vd | Rmax | Mdmax Md+ Md-
Trecho t t kgf.m kgf.m kgf.m
| Rl e | @ | Getm) | ket | (kafm)
1690.02
1 015 | 270 | 865
-3321.44
0.00
332144
2 320 | -9.03 | 3634
-91326.89
P3 2247
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Esforcos da Viga VS4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Lar Carga distribuida - Carga distribuida - Temperatura
Pilar 1 2 10 Barrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
36.62
62.67
1 4436 44.36 262.50 0.00 451.39 -11.91
0.00
429.84
2 408 84 408.84 525.00 0.00 2137.81 1890.35
P4 80.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoéria
Pilar N'fff°r9° a’lg:' vd | Rmax | Mdmax Md+ Md-
Trecho tf tf kgf.m kgf.m kgf.m
Nl R e | e | Getm) | katm) | (kgfm)
888.25
1 003 | -1.04 5.25
170273
0.00
70277
2 093 | -1048 | 3244
-73741.02
P2 19.52
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Esforcos da Viga VS5

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?

Dados
Apoio Larg Carga distribuida - Carga distribuida - | Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/m) (kgf/m) (kgf/m) (kgf/m) (°C)
P6 80.00
458.00
1 410.00 410.00 1407.98 0.00 386.06 527.84
P5 80.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.

Envoltoria
Pilar Els;°r9° a’%‘ vd Rmax Mdmax Md+ Md-
Trecho t t kgf.m kgf.m kgf.m
W | @ | O | @ | ketm) | (gftm) | (kgfm)
P6 5.02
4023.41 -9434.07
1 11.09 | -2.06 | 10.11 5528.30
1799.23 -13068.92
P5 5.10

Esforcos da Viga VS6

fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento =2.50 cm  Peso especifico = 2500.00 kgf/im?

Dados
Apoio Larg Carga distribuida - Carga distribuida - Temperatura
Pilar 1e 10 Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgfim) | (kgf/im) (kgf/m) (kgf/m) (°C)
P6 80.00
1 129.78 665.35 0.00 1336.54 766.75
0.00
2 391.99 665.35 0.00 217.90 381.77
VsS4 30.00
475.03
3 444 96 444 .96 665.35 0.00 -135.77 129.62
VS3 30.00
482.26
4 452 18 452.18 665.35 0.00 141.98 257.22
VS2 30.00
5 47156 406.52 665.35 0.00 86.85 244.87
44153 000
6 35.01 665.35 0.00 -1878.14 -868.83
VS1 30.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.
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Envoltéria
Pilar 'if;“ 0 a;'da' vd Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
P6 6.28
-16751.90
1 6.61 -2.30 10.07
-5140.01
-5108.73
2 6.46 -0.76 4.98 1330.07
-1662.89
VsS4 2.75
-2144.45
3 6.52 -0.30 3.24 184.83
-5053.68
VS3 4.34
-5404.92
4 6.49 -0.19 3.90
-3746.73
VS2 4.36
-3390.26
) 1.85 -3.16 3.47 867.24
-1745.41
-1773.44
6 1.37 -3.25 2.64
-2563.59
VS1 0.69
Esforcos da Viga VS7
fck = 400.00 kgf/cm? Ecs = 318758 kgf/lcm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
. Carga distribuida - Carga distribuida - Temperatura
Pilar '16‘201'3 éaarrrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgfim) (kgfim) (kgf/m) (kgf/m) (°C)
110.00
1 130.00 2559.10 0.00 648.38 730.24
0.00
383.51
2 305 25 76.85 2559.10 0.00 -1115.67 -536.53
50.00
3 68.39 2559.10 0.00 -1567.18 | -766.31
P3 50.00
4 69.12 2559.10 0.00 -1688.96 | -828.46
50.00
265.32
5 215.08 75.96 2559.10 0.00 -0.74 54.41
0.00
6 20.00 2559.10 0.00 -2419.86 -611.59
50.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da analise da estrutura.
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Envoltéria
Pilar Ni3f°’9° a;'da' vd Rmax | Mdmax Md+ Md-
Trecho (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
(tf) (tf)
70575.56 -4112.05
1 0.00 -50.23 56.53
-16646.64
-16424.05
2 0.00 -51.72 59.30
-67320.46
-52374.74
3 0.00 -54.18 19.08
-64089.61
P3 18.41
-63069.66
4 0.00 -41.64 16.90
-46515.77
-57600.53
5 0.00 -18.71 45.84
-16627.44
-16265.98
6 0.00 -12.89 43.98
5352.47 -1701.59
Esforcos da Viga VS8
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
. Carga distribuida - Carga distribuida - | Temperatura
Pilar '16‘201'3 éaarrrga Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgfim) (kgfim) (kgf/m) (kgf/m) (°C)
30.00
277.88
1 255.78 255.78 700.00 0.00 970.31 69.90
P7 98.81
634.62
620.00 620.00 1059.10 0.00 933.05 390.49
P8 98.74
3 9.86 700.00 0.00 0.00 0.00
0.00
4 765.61 1059.10 0.00 1536.83 557.45
P9 99.57
396.01
5 381 44 381.44 1059.10 0.00 619.87 313.89
P10 99.25
714.88
6 700.85 700.85 700.00 0.00 1444.89 535.50
P11 14.87

Av. Vereador Narciso Yague Guimardes, 124 sala 32
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* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reagdes das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da andlise da estrutura.

Envoltéria
Pilar Els;“ o a’é'da' vd Rmax Mdmax Md+ Md-
Trecho (th (t (tf) (tf) (kgf.m) (kgf.m) (kgf.m)
-1465.82
1 2.99 -1.56 23.97
-50640.83
P7 23.97
-24904.49
2 2.92 -1.50 14.44 5601.82
-11215.98
P8 16.91
-26327.74
3 2.01 -0.54 18.34
-23253.14
-23333.20
4 2.75 -1.36 18.17 13632.40
-24634.06
P9 15.95
-11013.29
5 2.20 -0.78 8.42 1582.16
-8259.80
P10 11.31
-16345.29
6 3.33 -2.02 13.72 10592.33
-14851.56
P11 8.90
Esforgcos da Viga VS9
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados
Apoio Larg Carga distribuida - Carga distribuida - Temperatura
Pilar 1e1o | Barra Viga Lajes Caso T1 Retracao
Trecho (cm) (cm) Perm. Acid. Perm. Acid. Caso T2 (%o)
(kgf/im) (kgf/im) (kgf/im) (kgf/im) (°C)
0.00
1 7128 1 5002 | 40000 | 000 | 64504 | 179.57
60.02 ) ) ) ) )
P11 79.84
2 121 1 6014 | 40000 | 000 | 36671 | 119.54
60.14 ) ) ) ) )
0.00

* A carga distribuida proveniente das lajes apresentada no relatério € uma média das reag¢des das barras da
grelha ligadas ao trecho, e ndo é usada pelo programa no dimensionamento da viga. Para o dimensionamento, o
programa usa os esforgos obtidos a partir da andlise da estrutura.
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Envoltéria
Pilar 'if;“ °a;':' vd | Rmax | Mdmax Md+ Md-
Trecho t t kgf.m kgf.m kgf.m
@ | @ | @ | @ | katm) | (kgtm) | (kgfm)
-144.99
1 2.34 -2.61 1.37
-876.23
P11 1.61
-746.00
2 0.73 -0.95 1.15
-133.08
Resultados da Viga VS1
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup 5 X Asw min L5 C1 Asw Pele | Fissura
Trecho [ ¢ 8 (cm) (cm?) (cm?) EE D (cm?) DD (cm?) (mm)
(cm) (cm?) (cm?)
29125 | 39250
P1 80.00 234 15.05 0.20
secao L
inv.
30.00 3216.0 | 62 10.0
1 369.99 70.00 5.80 4.34 26.3¢c/5 2x5 @ 8.0 0.00
45.00
15.00
4910.0 | 99 10.0
VS8 40.00 287 6.70 0.04
secao L
inv.
30.00 62100 | 4210.0
2 80.00 35.00 4.95 2 59 26.3c/5 0.00
45.00
15.00
0.00
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Resultados da Viga VS2
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho e 1o (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
22100 | 172 16.0
P2 80.00 116 34.43 0.06
segao T
30.00
1 40918 | 7000 | 32125 | 202100 650c/5 2x5280 | 0.00
3.38 1.16
40.00
15.00
2210.0 4210.0
1.16 2.98 0.05
secao T
30.00
2 4428 | 3so0 | 32790 650c/5 0.01
40.00 )
15.00
36.73 0.00
Resultados da Viga VS3
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento =2.50 cm  Peso especifico = 2500.00 kgf/im?
Dados Resultados
Pilar '16‘201'3 Secéao As Inf As Sup f;:;?g Asw min 3:0(::; Asw Pele | Fissura
2 2 2 2
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm)
37.23 0.00
segao T
30.00
1 4406 | 5250 | 421901 20700 650c/5 0.01
40.00 2 2
15.00
2210.0 4210.0
0.74 2.59 0.04
segao T
30.00
2 408.58 7000 | 39125 | 208125 65.0c/5 2x5080 | 0.01
3.38 2.49
40.00
15.00
2¢16.0 | 13220.0
P3 80.00 3.08 4174 0.08
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fck = 400.00 kgf/cm?
Cobrimento = 2.50 cm

Resultados da Viga VS4

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Pele | Fissura
Trecho e 1o (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
36.62 0.00
segao T
30.00
1 4436 | 3500 | 2212571 20700 650¢/5 0.01
40.00 ) )
15.00
2210.0 4910.0
1.45 2.94 0.03
segao T
30.00
2 40884 | 7000 | 39125 | 40100 250¢/5 25680 | 0.01
3.38 2.89
40.00
15.00
2216.0 17 2 16.0
P4 80.00 4.06 34.05 0.06
Resultados da Viga VS5
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento =2.50 cm  Peso especifico = 2500.00 kgf/im?
Dados Resultados
Pilar ?201'3 Secao As Inf As Sup ':_se::g Asw min 3:0(::; Asw Pele Fissura
2 2 2 2’
Trecho (cm) (cm) (cm?) (cm?) (cm?) (cm?) (cm?) (cm?) (mm)
32100 | 7210.0
P6 80.00 187 5 49 0.01
segéo L
inv.
30.00 49125 | 2210.0
1 410.00 80.00 508 153 250c/5 2x5 @ 8.0 0.01
58.00
15.00
22100 | 7210.0
P5 80.00 135 5.49 0.03
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Resultados da Viga VS6
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Fissura
Trecho 1e1o (cm) (cm?) (cm?) trecho (cm?) trecho Pele (mm)
(cm) (cm?) (cm?) (cm?)
130
P6 80.00 20100 | 125 0.06
) 15.64
secao L
inv.
35.00 42100 | 2210.0
1 521.77 35.00 280 139 25.0c/5 0.01
44.00
15.00
22100 | 4210.0
VsS4 30.00 0.76 281 0.03
secao L
inv.
35.00 3210.0
2 444.96 35.00 204 25.0c/5 0.00
44.00
15.00
2216.0
VS3 30.00 412 0.20
secéo L
inv.
35.00 3210.0
3 452.18 35.00 204 25.0c/5 0.00
44.00
15.00
4910.0
VS2 30.00 2 80 0.09
secao L
inv.
35.00 32100 | 2210.0
4 441.53 35.00 204 0.90 25.0c/5 0.01
44.00
15.00
2¢100 | 2125
VS1 30.00 0.90 2 40 0.10
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Resultados da Viga VS7
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho 1eto (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
92 16.0 9¢16.0
110.00 18.30 18.30 0.01
80.00
1 325.25 x 80200 | 1402125 680c/5 2x11280 | 0.10
25.37 17.18
110.00
99 16.0 8 2 20.0
P3 50.00 18.03 25 57 0.12
80.00
2 215.08 x 120125 | 62160 68.0c/5 2x1128.0 | 0.2
14.32 11.87
110.00
60125 14 ¢ 12.5
50.00 758 17 57 0.00
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Resultados da Viga VS8
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Dados Resultados
Pilar Apoio Secao As Inf As Sup As esq Asw min As dir Asw Pele Fissura
Trecho 1eto (cm) (cm?) (cm?) trecho (cm?) trecho (cm?) (mm)
(cm) (cm?) (cm?)
2210.0 3216.0
30.00 1.51 6.14 0.00
secao T
40.00
1 255.78 70.00 62100 | 22100 25.0¢c/5 2x6 2 8.0 0.00
4.65 1.51
60.00
15.00
32100 | 172125
P7 98.81 1.94 20.89 0.06
secao T
40.00
2 62000 | 7000 | 62100 | 22100 250¢/5 26280 | 0.02
4.65 0.41
60.00
15.00
3220.0
P8 98.74 048 0.20
secao T
40.00
3 77547 | 7000 | 42125 | 22100 250¢/5 26280 | 014
4.97 0.38
60.00
15.00
72125
P9 99.57 8.80 0.13
secao T
40.00
4 38144 | 7000 | 02700 85.0¢/5 26280 | 0.00
60.00 :
15.00
22 10.0 3216.0
P10 99.25 0.36 508 0.17
secao T
40.00
5 700.85 70.00 62100 | 22100 25.0¢c/5 2x6 2 8.0 0.07
4.65 0.56
60.00
15.00
72 10.0
P11 14.87 523 0.1

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420
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Resultados da Viga VS9
fck = 400.00 kgf/cm? Ecs = 318758 kgf/icm?
Cobrimento =2.50 cm  Peso especifico = 2500.00 kgf/m?
Dados Resultados
. Apoio = As esq . As dir Asw .
TreI::ar:o 1e1o s(i(;':)o ?csnl‘?)f A(i:";')p trecho A?:vmr:;m trecho Pele F;z‘sr:l)'a
(cm) (cm?) (cm?) (cm?)
29125
2 50 0.00
40.00
1 6002 | x | 282125120700 650c/5 0.00
40.00 ) )
2100 | 22125
P11 79.84 047 2 50 0.01
40.00
2 6044 | x | 291251 20790 650c/5 0.00
40.00 ) )
29125
2 50 0.00
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Calculo da viga VS1
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagao A d
Secdo Flexao Torgcao axial axial Final ;ma 'i"a
trechos (compressao) (tragdo) ¢ pele
As =5.80 cm?
i = = - (3216.0 - 6.03 cm?) _ o
Linv. _ Td = 5676 kgf.m Fd =6.62 tf Fd = 8.66 tf e Taxa = 0.10%
1 '\Aﬂsz_éaiggc:;%f'm Asl = 8.89 cm? situagdo: GE situagdo: PE g_a?:':(? c;nz) 2 As pele = 2.10 cm?
bw=30.00cm | {0\, Meq = 2064 kgf.m | Meq = 2702 kgf.m A", = 4 34 o Esp Max = 15.00 cm
h = 70.00 cm s =5.0% cm Aspele =4.20 cm? | As = 0.00 cm? As = 1.99 cm? S = 4.94 cm
1-3 _ yLN =1.37 cm _ 5 . _ 5 . 5 (6210.0 - 4.71 cm?)
bf = 45.00 cm A's =+2.34 cn; A's =0.00 cm A's =1.99 cm F =406t 2x5@8.0 ,
hf = 15.00 cm A's=+2.34 cm yLN = 0.51 cm yLN = 0.00 cm M = 268 kgf.m (2.51 cm2)
fiss = 0.00 mm
As =4.25 cm?
i - - _ (6210.0 - 4.71 cm?)
Linv. _ Td = 2559 kgf.m Fd = 1.56 tf Fd = 0.68 tf e
2 X:;fgg?:g'm Asl =4.87 cm? situagédo: GE situagéo: PE g_a?r;:c? (inz) 37
bw =30.00 cm A's = 0 00 om? Meq = 219 kgf.m Meq = 95 kgf.m o _ A
h = 35.00 cm s =0.00 cm Aspele = 0.00 cm? | As = 0.00 cm? As = 0.16 cm? aislatets o
4-5 _ yLN =0.72 cm _ 2 . 5 . 5 (4210.0 - 3.14 cm?)
bf = 45.00 cm As =+ 2.44 cm A's =0.00 cm A's =0.16 cm E = 0.06 {f
hf =15.00 cm A's=+2.44 cm? yLN = 0.08 cm yLN = 0.00 cm M = 3'7 Kaf
gf.m
fiss =0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tracao)
As = 15.05 cm?
- (3925.0 - 14.73 cm?)
Md = 34221 kgfm | L0=057 d =65.75 cm
1 | As=1270cm SV % armad. = 0.63
A's = 0.00 cm? As s 1199 eme A's = 2,34 cm?
yLN =7.58 cm A's = 0 60 cm? (2912.5 - 2.45 cm?)
yLN = 8.06 cm F =000t
M = 20889 kgf.m
fiss = 0.20 mm
As =5.82 cm?
- (3216.0 - 6.03 cm?)
Md = 9839 kgf.m a4 (tSfE d = 66.20 cm
o | As=347 cm? Moo & 1343 kaf.m % armad. = 0.26
A's = 0.00 cm? A s 067 ome A's = 2,34 cm?
yLN =2.07 cm A's = 0 00 cm? (2912.5 - 2.45 cm?)
yLN = 0.99 cm F=0001
M = 1254 kgf.m
fiss = 0.00 mm
As =5.82 cm?
_ _ (3216.0 - 6.03 cm?)
Md = 9839 kgf.m Fd =422t Fd=1.941f d =66.20 cm
_ A situacdo: GE situagédo: GE o -
As =3.47 cm > ¥ % armad. = 0.26
3 - 5 Meq = 1316 kgf.m | Meq = 607 kgf.m - _ 5
A's =0.00 cm As = 0.00 cm? As = 0.71 cm? A's =2.79 cm
yLN =2.07 cm A's = O 00 cm? A's = 0'45 om? (4910.0 - 3.14 cm?)
I _ F =0.00 tf
yLN = 0.56 cm yLN =0.16 cm M = 376 kgf.m
fiss = 0.00 mm

Av. Vereador

Narciso

Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP -

CEP:08780 -000 - Fone:11-4796-1420

240




SVAIZER & GUTIERREZ

e nngwen har 1 a
Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragcao)
As =6.70 cm?
— _ (9910.0 - 7.07 cm?)
Md = 5196 kgf.m | Fd=0.75 1 Fd =187t d = 30.83 cm
_ > situacdo: GE situagédo: GE o _
As =4.03cm > ¥ % armad. = 0.55
4 - _ 5 Meq = 101 kgf.m Meq = 250 kgf.m . _ >
A's =0.00 cm 2 > 2 A A's =2.87 cm
yLN =241 cm As =3.94 cm s = 4.26 om (4210.0 - 3.14 cm?)
’ A's =0.00 cm? A's =0.43 cm? F=0 65 i ’
yLN =2.46 cm yLN =2.29 cm o
M = 3326 kgf.m
fiss = 0.04 mm
As =4.26 cm?
- (6010.0 - 4.71 cm?)
Md = 2461 kgf.m ;‘t"u; 052_1 gE d =31.50 cm
5 As =1.83 cm? Me i 2.k fm % armad. = 0.37
A's = 0.00 cm? As s 027 o A's = 2.44 cm?
yLN =1.09 cm A's = O 00 cm? (2012.5 - 2.45 cm?)
C F =0.06 tf
yLN =0.16 cm M = 238 kgf.m
fiss = 0.00 mm
Md = 0 kgf.m
6 As =0.00 cm?
A's = 0.00 cm?
yLN =0.00 cm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Verificagao de esforgos limites

Vao . ~ . ~
trechos Cisalhamento Torgéao Cisalhamento + Tor¢ao
1 Vd =27.21 {f Td = 5676 kgf.m _
1-3 VRd2 = 128.69tf | TRd2 = 14619 kgf.m R TR = 0100
2 Vd =10.25 tf Td = 2559 kgf.m _
45 | VRd2=61.24tf | TRd2=5721kgtm | V4/VRd2+Td/TRd2=0.61
Viao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcao
] d = 66.20 cm Vmin = 34.00 tf égfa;cf's?S cm
Vc0 = 20.91 tf Aswmin = 4.21 cm? he =10.50 cm 563c/5
k =0.00 (2 ramos) Ae =1160.25 cm? )
1-3 563¢c/5 28.0c/5
) 2 10.0c/ 10
= 2
) d = 31.50 cm Vmin = 16.18 tf égfamf)';;g cm
Vc0 =9.95 tf Aswmin =4.21 cm? he =8.08 cm 5630c/ 5
k=1.00 (2 ramos) Ae =590.24 cm? )
4-5 563¢c/5 28.0c/10
) 2 10.0c/ 15

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000
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ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

271
138337a
N6 Grampo Reforgco nos estribos
. Compr.
I . vd As . vd As Vdequiv

N Viga () (cm?) Estribos (th) (cm?) (cm?) T:Ecmt;o
4 VS8 - - - 17.24 0.99 3.67 70.00
5 VS6 - - - -0.98 0.17 0.60 35.00
Condigao:

N6 4: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 4: Viga com variagao de secéo
N6 5: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga VS2
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagao Armadura
Secao Flexao Torgao axial axial Final d I
trechos (compressao) (tragdo) ¢ pele
As =3.38 cm?
secio T Vd = 0570 ket | TA=1693kgtm | Fd =466 Fd=3.351f (30722 3686 | Taxa =0.10%
1 A :3 35 92 Asl = 2.65 cm? situagéo: GE situagéo: PE 0/_ d =016 As pele = 2.10 cm?
bw = 30.00 cm AZ_— 0 OO(E:TF Meq = 1462 kgf.m Meq = 1051 kgf.m A",Sairqaw;m'z Esp Max = 15.00 cm
11 h =70.00 cm LN_= 1,50 &m Aspele =4.20 cm?> | As =0.00 cm? As =0.77 cm? (201_0 0-157 om?)
bf = 40.00 cm Y . As =+ 0.00 cm? A's = 0.00 cm? A's = 0.77 cm? F=1 '24 t . 2x528.0
hf = 15.00 cm A's=+0.00 cm? yLN = 0.23 cm yLN = 0.00 cm . kgtm (2.51 cm?)
fiss = 0.00 mm
As = 1.80 cm?
= _ (3210.0 - 2.36 cm?)
SEEO T Md = 2396 kgf.m F.‘t’ =0.11 CtSfE d=31.50 cm
2 bw = As = 1.77 cm? situagao- % armad. = 0.20
w = 30.00 cm A's = 0.00 cm? Meq = 15 kgf.m
20 h =35.00 cm yLN = 6_79 . As =0.82 cm?
bf = 40.00 cm A's =0.00 cm? F =015t
hf = 15.00 cm yLN = 0.38 cm M = 714 kgf.m
fiss =0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As = 34.43 cm?
_ (17216.0 - 34.18 cm?)
Md = 76497 kgfm | T0 =209 1 d=62.81 cm
; | As=3327cm S B % armad. = 1.52
A's = 0.00 cm? As 3089 e A's = 1.16 cm?
yLN =19.85cm o f 5 (2210.0 - 1.57 cm?)
A's =0.00 cm F =000 tf
yLN =20.27 cm M = 47029 kgf.m
fiss = 0.06 mm
As =2.98 cm?
_ (4210.0 - 3.14 cm?)
Md = 2450 kgf.m Ei(tjua Oég_A'gE d=31.50cm
2 As = 1.82 cm? Me i 6.k fm % armad. = 0.26
A's = 0.00 cm? Asi 181 %rﬁz A's = 1.16 cm?
yLN =1.09 cm o 5 (2210.0 - 1.57 cm?)
A's =0.00 cm F=004tf
yLN =1.09 cm M = 1632 kgf.m
fiss = 0.05 mm
Md = 0 kgf.m
3 As =0.00 cm?
A's = 0.00 cm?
yLN =0.00 cm

Av. Vereador Narciso Yague Guimardes, 124
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas

Verificagao de esforcos limites

Véo Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd =29.75 tf Td = 1693 kgf.m _
11 | VRd2=129.03tf | TRd2 = 14619 kgf.m | V&/VRA2 +Td/TRd2=0.35
2 Vd = 6.83 tf Td = 378 kgf.m _
2-2 VRd2 = 61.24 tf TRd2 = 5721 kgf.m VA/VRd2 + Td/TRd2 = 0.18
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORGCAO
Dados Armad. a - Armad. a x Armad. de
. Armad. minima . Dados torgao =
trechos cisalham esquerda direita torcao
A90 = 1.68 cm?
d =66.38 cm Vmin = 21.47 tf _ (2 ramos)
! Vc0 = 20.96 tf Aswmin = 4.21 cm? RZ - 11(1)65(?2? 25.0c/5
1-1 k=1.00 (2 ramos) om? ’ 26.3¢/10
25.0c/5 28.0c/15
2 10.0 c/ 30
2 d=31.50cm Vmin = 10.19 tf
Vc0 = 9.95 tf Aswmin = 4.21 cm?
2.2 k=1.00 (2 ramos)
25.0c/5

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

2975

Né Grampo Reforgo nos estribos
. Compr.
o . vd As . vd As Vdequiv
N Viga (th) (cm?) Estribos (tf) (cm?) (cm?) T:i::nh)o
3 VS6 - - - -6.77 1.17 8.23 17.50
Condigao:

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

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

244



SVAIZER & GUTIERREZ

e nngwen har 1 a
Calculo da viga VS3
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagdo A d
Secao Flexao Torgcao axial axial Final :;ma lljra
trechos (compresséao) (tracao) ¢ pele
As = 2.59 cm?
x _ _ (4210.0 - 3.14 cm?)
secao T _ Fd=0.15 tf Fd =3.24 tf z
1 ,'de—_z&égz kng.m situagéo: GE situagéo: GE f,j/_ 49'0(;) Enz) 18
bw =30.00 cm A,S = corcm Meq = 35 kgf.m Meg = 736 kgf.m 6 armad. = 0.
_ 's =0.00 cm : 5 : A A's =0.74 cm
1-1 h=52.50cm yLN = 1.15 cm As =0.78 cm As =1.19cm (2610.0 - 1.57 cm?)
bf = 40.00 cm . A's = 0.00 cm? A's = 0.74 cm? Fo197tf
hf =15.00 cm yLN = 0.36 cm yLN = 0.20 cm M = 1049 kgf.m
fiss = 0.01 mm
As = 3.38 cm?
5 _ _ (3212.5 - 3.68 cm?) Cn 4o
secao T _ Fd = 3.20 tf Fd =10.84 tf - Taxa = 0.10%
2 XI:__:? :55;2Cﬁlng.m situagéo: GE situagéo: PE f,j/_a?rg':: En?) 16 As pele = 2.10 cm?
bw = 30.00 cm S , Meq = 1004 kgf.m Meq = 3400 kgf.m | 002~ 2 Esp Max = 15.00 cm
0.8 h = 70.00 cm ALSN‘_01'°5°0°m As = 0.00 cm? As = 2.49 cm? AZS N 22549;2"5 ,
g bf=40.00cm | Y-u o 0cm A's = 0.00 cm? A's = 2.49 cm? (F 2 vl ™) | 2x508.0
hf =15.00 cm yLN =0.16 cm yLN = 0.00 cm M_= 0 kgf.m (2.51 cm?)
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
Md = 0 kgf.m
1 As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm
As = 2.59 cm?
- _ (4210.0 - 3.14 cm?)
Md = 5402 kgf.m | [d=0.151f Fd=3241f d =49.00 cm
_ A situacdo: GE situagédo: GE o -
As =2.58 cm > > % armad. = 0.18
2 A's = 2 Meq = 35 kgf.m Meq = 736 kgf.m . _ >
s =0.00 cm 2 > 2 A A's =0.74 cm
_ As =1.56 cm As =1.97 cm 2
yLN =1.54 cm A's = 0.00 cm? A's = 0.74 om? §:2a110.207-f1.57 cm?)
0. 0. =127t
yLN =0.95 cm yLN =0.73 cm M = 2177 kgf.m
fiss = 0.04 mm
As = 41.74 cm?
- _ (13220.0 - 40.84 cm?)
Md = 91327 kgf.m | [d=3.201f Fd =10.06 tf d=62.62 cm
_ A situacdo: GE situagédo: GE o -
3 As =40.51 cm Meq = > % armad. = 1.82
— 2 eq = 884 kgf.m | Meq = 2778 kgf.m e 5
A's =2.74 cm - > 2 A A's = 3.08 cm
_ As =40.12 cm As =41.74 cm 2
yLN =22.54 cm A's = 3.08 cm? A's = 2 31 cm? §:2a136.201-;1.02 cm?)
_ = =3.21t
yLN = 22.54 cm yLN =22.54 cm M = 56294 kgf.m
fiss = 0.08 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas 45
Verificagao de esforgos limites
Vao . = . ~
¢ Cisalhamento Torgao Cisalhamento + Torgao
rechos
1 Vd = 8.65 tf Td = 358 kgf.m _
11 | VRd2=9526t | TRd2 = 10064 kgtm | Y4/VRI2+Td/TRd2=0.13
2 Vd = 36.34 tf Td =769 kgf.m _
22 | VRA2=129.03tf | TRd2 = 14619 kgf.m | V4/VRd2+Td/TRd2=0.33
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORGCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcao
1 d =49.00 cm Vmin = 15.85 tf
Vc0 = 15.47 tf Aswmin = 4.21 cm?
1-1 k=1.00 (2 ramos)
25.0c/5
2 d =66.38 cm Vmin = 21.47 tf
Vc0 = 20.96 tf Aswmin = 4.21 cm?
22 k=1.00 (2 ramos)
25.0c/5
ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)
S.EEBS
& HES
14307
3634
N6 Grampo Reforco nos estribos
. Compr.
. vd As . vd As Vdequiv
N° Viga Estribos Trecho
20w | em) ' th | ) | (cm?) (cm)
1 VS6 - - - -6.74 0.77 5.66 26.25
Condigao:
Né 1: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga VS4
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagdo Armadura
Secao Flexao Torgao axial axial Final d le
trechos (compressao) (tragao) ¢ pe
As = 2.55 cm?
5 - - _ (2012.5 - 2.45 cm?)
RSN £ YT oty M o A B
1 As =1.78 cm? : | . % armad. = 0.20
bw = 30.00 cm A's = 0.00 em? Meq = 4 kgf.m Meq = 174 kgf.m A's = 1.05 cm?
11 h = 35.00 cm LSN‘_ o 80°m Aspele = 0.00 cm? | As = 0.65 cm? As = 0.81 cm? 23 10.0 1°g"7 N
° bf = 40.00 cm Yo S Vo o As =+ 0.77 cm? A's = 0.00 cm? A's = 0.29 cm? E: Z 0.50-ﬁ RTA )
hf = 15.00 cm A's=+0.77 cm? yLN = 0.29 cm yLN =0.24 cm M = 536 kgf.m
fiss = 0.01 mm
As = 3.38 cm?
secdo T Md = 9572 kgf.m Zd =_1931 kgfz.m Fd= 0;9:.3 tf Fd = 1~2..57 tf 51321626536_3 1128 M) | Taxa = 0_,10% ]
2 As = 3.35 cm? sl =3.02cm situagdo: GE situagdo: PE % armad. = 0.16 As pele =2.10 cm
bw = 30.00 cm A's = 0.00 cm? Meq = 291 kgf.m Meq = 3944 kgf.m A's = 2.89 cm? Esp Max = 15.00 cm
20 h=70.00 cm LN_- 1 50 Aspele = 4.20 cm? As =0.00 cm? As =2.89 cm? n 1_0 O 3.14 cm?
- bf=40.00cm | Y-N=150cm As =+ 0.00 cm? A's = 0.00 cm? A's = 2.89 cm? (0190214 | 2x508.0
hf = 15.00 cm A's=+0.00 cm? yLN = 0.05 cm yLN = 0.00 cm T (2.51 cm2)
M = 0 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificacao
N6 Flexao axial axial Final
(compressao) (tracao)
Md = 0 kgf.m
1 As = 0.00 cm?
A's = 0.00 cm?
yLN = 0.00 cm
As =2.94 cm?
- _ (4210.0 - 3.14 cm?)
Md = 2396 kgf.m | (4003t Fd=1254 d=31.50 cm
_ A situacdo: GE situagdo: GE o _
As =1.78 cm > z % armad. = 0.26
2 — 2 Meq = 4 kgf.m Meq = 175 kgf.m - _ >
A's =0.00 cm 2 > : A A's =1.45cm
yLN = 1.06 cm As =1.25cm As =1.42 cm (2610.0 - 1.57 cm?)
’ A's = 0.00 cm? A's = 0.29 cm? T :
YLN=075cm | yLN =0.67 cm F =0.50 tf
) ) M = 1171 kgf.m
fiss = 0.03 mm
As = 34.05 cm?
- _ (17916.0 - 34.18 cm?)
Md = 73741 kgfm | [ 4=0.93t Fd=12.57 tf d=6281cm
_ A situacdo: GE situacdo: GE o -~
As =31.81cm > > % armad. = 1.52
3 — 2 Meq = 258 kgf.m | Meq = 3496 kgf.m - _ A
A's =0.00 cm 2 > 2 > A's =4.06 cm
_ As =31.73 cm As =32.89 cm 2
yLN =18.98 cm e 5 e 5 (2916.0 - 4.02 cm?)
A's =0.00 cm A's =2.89 cm F =485 tf
yLN =19.06 cm yLN =17.90 cm M = 44948 kgf.m
fiss = 0.06 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo
Inclinagao bielas 45

Verificagao de esforcos limites

Vao

Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd = 5.25 f Td =805 kgf.m _
11 | VRd2=6099tf | TRd2 = 5721 kgfm | V4/VRA2 +Td/TRd2=0.23
2 Vd = 32.44 tf Td =1931 kgf.m _
2-2 VRd2 = 129.03tf | TRd2 = 14619 kgf.m VA/VRd2 + Td/TRd2 = 0.38
Vio ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a - Armad. a = Armad. de
. Armad. minima .. Dados torgao =
trechos cisalham esquerda direita torcao
A90 = 1.57 cm?
1 d=31.38cm Vmin = 10.15 tf he = 8.08 cm (2 ramos)
Vc0 =9.91 tf Aswmin = 4.21 cm? Ae = 5'90 o4 250c/5
1-1 k=1.00 (2 ramos) om? ’ 26.3¢/10
25.0c/5 2 8.0c/15
2 10.0c/ 15
A90 = 1.91 cm?
d =66.38 cm Vmin = 21.47 tf _ (2 ramos)
2 V0 = 20.96 tf Aswmin = 4.21 cm? he=10.50cm | o'50¢/5
I Ae = 1160.25
22 k=1.00 (2 ramos) cm? 26.3¢/10
25.0c/5 2 8.0c/ 15
2 10.0 ¢/ 30

ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

1244
N6 Grampo Reforco nos estribos
. Compr.
o . vd As . vd As Vdequiv
N Viga (th) (cm?) Estribos (tf) (cm?) (cm?) T:iz‘h)o
1 VS6 - - - -4.27 0.74 5.16 17.50

Condigao:
Né 1: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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Calculo da viga VS5
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Vao Verificagdo Verificagdo
= 5 = X X . Armadura
Secao Flexao Torgao axial axial Final
= = de pele
trechos (compresséo) (tragao)
As =5.08 cm?
- 2
Linv. Md < 13553 kfm | TA=4375ketm | Fd=1109tf Fd = 2.47 tf (o125 4916m) | Taxa=0.10%
_ 29 ’ Asl =6.73 cm? situagdo: GE situagdo: GE o e As pele = 2.40 cm?
1 _ As=4.12cm z z % armad. = 0.17 _
bw = 30.00 cm A's = 0.00 om? Meq = 4035 kgf.m Meq = 900 kgf.m A's = 1.53 cm? Esp Max = 15.00 cm
1-1 h=80.00 cm LN = 1 27 em Aspele = 4.80 cm? As =0.35 cm? As =1.97 cm? (2010 0 -1.57 cm?)
bf = 58.00 cm y . As =+ 0.96 cm? A's = 0.00 cm? A's = 0.57 cm? F=0 64 " . 2x528.0
= 's= 2 = = N 2
hf = 15.00 cm A's=+0.96 cm yLN = 0.89 cm yLN = 0.43 cm M = 2489 kgf.m (2.51 cm2)
fiss = 0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As =5.49 cm?
_ _ (7210.0 - 5.50 cm?)
Md = 13553 kgfm | ~0 =328 =28t d = 76.50 cm
As = 4.14 cm? oy geo. % armad. = 0.19
1 — 5 Meq = 1196 kgf.m Meq = 833 kgf.m . _ >
A's =0.00 cm . > z > A's =1.87 cm
_ As =2.48 cm As =3.14 cm 2
yLN =2.47 cm - 5 - 2 (3210.0 - 2.36 cm?)
A's =0.00 cm A's =0.52 cm F = 0.00 tf
yLN =1.93 cm yLN =1.56 cm A
M = 3525 kgf.m
fiss = 0.01 mm
As =5.49 cm?
_ (7210.0 - 5.50 cm?)
Md = 13553 kgfm | "0 = 1090 d = 76.50 cm
, | As=4.14cm? Moo = 2040 Kaf.m % armad. = 0.19
A's = 0.00 cm? As‘i e szg : A's = 1.35 cm?
yLN =2.47 cm —— o (2210.0 - 1.57 cm?)
A's =0.00 cm F =000 tf
yLN =3.14 cm M = 5920 kgf.m
fiss = 0.03 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas

Verificagao de esforcos limites

Véo Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd =10.11 tf Td = 4375 kgf.m _
11 | VRd2=14847t | TRd2 = 17267 kgf.m | V4/VRd2+Td/TRd2=0.32
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcao
. A90 = 3.81 cm?
d=76.38 cm Vmin = 24.71 tf ~ (2 ramos)
1 _ Aswmin = 4.21 he =10.91 cm
Vc0 = 2412 tf 2 _ 25.0c/5
_ cm Ae = 1319.01
k =0.00 @6.3c/5
1-1 (2 ramos) cm? 8.0¢/ 10
35.0c/5 080G

2 10.0 ¢/ 20
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Calculo da viga VS6

Pavimento Superior - Lance 4

fck = 400.00 kgf/cm?
Cobrimento = 2.50 cm

Ecs = 318758 kgf/cm?
Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao
Secao Flexao Torgao axial axial Final
trechos (compressao) (tragdo)
As =2.80 cm?
. : _ _ (4210.0 - 3.14 cm?)
Linv. Md = 2758 kgf.m | 10~ 886 kafm Fa=6611t Fa=276tf d=31.50 cm
_ Asl =1.52 cm situagdo: GE situagdo: GE _
1 _ As =2.04 cm? z z % armad. = 0.23
bw = 35.00 cm A's = 0.00 cm? Meq = 925 kgf.m Meq = 386 kgf.m A's = 1.39 cm?
122 h =35.00 cm LN = 0 83 cm Aspele = 0.00 cm? As =0.14 cm? As =1.33 cm? (2210 O -1.57 cm?)
bf = 44.00 cm y . As =+ 0.76 cm? A's = 0.00 cm? A's = 0.63 cm? F=0 60 i .
-— [ 2 —_ —_ - .
hf =15.00 cm A's=+0.76 cm yLN = 0.68 cm yLN = 0.28 cm M = 786 kgf.m
fiss =0.01 mm
As =2.04 cm?
; - (3210.0 - 2.36 cm?)
Linv. Md = 2758 kgf.m Fd =6.52 tf d=31.50 cm
_ situagédo: GE z
2 _ As =2.04 cm? > % armad. = 0.17
bw = 35.00 cm A's = 0.00 om? Meq =913 kgf.m
3.3 h =35.00 cm LN = 0 83 cm As =0.00 cm?
bf=4400cm | Y : A's = 0.00 cm? P
hf =15.00 cm yLN =0.33 cm M = 89 kgf.m
fiss =0.00 mm
As =2.04 cm?
. _ (3210.0 - 2.36 cm?)
Ly Md = 2758 kgf.m ;‘t’u;;ﬁ?gE d=31.50cm
= 2 i 0 =
3 bw=3500cm | A57208cm Meq = 908 kgf.m Co
4-4 h =35.00 cm LN = 0 83 cm As =0.00 cm?
bf=4400cm | Y : A's = 0.00 cm? .
hf=15.00 cm yLN =0.27 cm M = 0 kgf.m
fiss =0.00 mm
As = 2.04 cm?
. _ _ (3210.0 - 2.36 cm?)
L% Md = 2758 kgf.m Fd=1851f Fd=3.00ff d=3150cm
_ 2 situagédo: GE situagédo: GE G _
4 _ As =2.04 cm ¥ ¥ % armad. = 0.17
bw = 35.00 cm . _ 5 Meq = 260 kgf.m Meq = 546 kgf.m e 5
_ A's =0.00 cm : > : Y A's =0.90 cm
5.6 h =35.00 cm yLN = 0.83 cm As =0.40 cm As=1.13 cm (2010.0 - 1.57 cm?)
bf = 44.00 cm ) A's =0.00 cm? A's =0.90 cm? F=1 '22 i )
hf=15.00 cm yLN =0.34 cm yLN =0.10 cm M = 534 kgf.m
fiss =0.01 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA

Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As = 15.64 cm?
_ _ (13212.5 - 15.95 cm?)
Md = 16752 kgf.m | 9= 6.611f Fd =276 tf d =30.13 cm
_ > situacao: GE situagdo: GE o _
As = 14.60 cm > > % armad. = 1.17
1 - _ 2 Meq = 834 kgf.m | Meq = 348 kgf.m . _ >
A's =0.00 cm : 5 z > A's =1.39 cm
_ As =13.93 cm As = 14.88 cm 2
yLN =7.47 cm - 2 - _ 2 (2910.0 - 1.57 cm?)
A's =0.00 cm A's =0.63 cm F =000 tf
yLN =791 cm yLN =7.29 cm _
M = 10288 kgf.m
fiss = 0.06 mm
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Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =4.76 cm?
_ _ (4212.5-4.91 cm?)
Md = 5140 kgfm | [0 =509t Fd=091tf d = 31.38 cm
_ > situacao: GE situacdo: GE o _
As =3.89cm > > % armad. = 0.36
2 - _ > Meq = 706 kgf.m | Meq = 127 kgf.m . >
A's =0.00 cm 2 A 2 A A's =0.97 cm
yLN =1.99 cm AS = 3.28 om As =4.00 cm (2610.0 - 1.57 cm?)
’ A's =0.00 cm? A's =0.21 cm? F=0 60 f )
yLN =2.27 cm yLN =1.94 cm o
M = 3140 kgf.m
fiss = 0.09 mm
As =2.81cm?
- (4210.0 - 3.14 cm?)
Md = 2758 kgf.m :i(tju; Gé:ng d=31.50cm
5 | As=2.05cm? Mot =867 kaf.m % armad. = 0.23
A's = 0.00 cm? As o 081 ce A's = 0.76 cm?
yLN =1.05cm - 2 (2¢10.0 - 1.57 cm?)
A's =0.00 cm F =000 tf
yLN =1.15cm M = 1325 kgf.m
fiss = 0.03 mm
As =4.12 cm?
- (216.0 - 4.02 cm?)
Md = 5405 kgf.m :i?u; 65‘;9&5 d =31.20 cm
4 As =4.12 cm? M E . % armad. = 0.30
o = 5 eq = 889 kgf.m
A's =0.00 cm As = 3.34 cm?
yLN =2.11 cm e () a
A's =0.00 cm F =0.00 tf
NS Tl i M = 3403 kgf.m
fiss =0.20 mm
As =2.80 cm?
- (4210.0 - 3.14 cm?)
Md = 3747 kgftm | D= 218 1 d = 31.50 cm
5 | As=2.80cm? ey % armad. = 0.23
- 2 eq = 306 kgf.m
A's =0.00 cm As = 2.53 cm?
yLN =1.43 cm - 2
A's =0.00 cm F =000 tf
SEIN = 1389 G M = 2385 kgf.m
fiss = 0.09 mm
As =2.05 cm?
_ _ (3210.0 - 2.36 cm?)
Md = 2758 kgfm | [0 =1371 Fd=379tf d = 31.50 cm
_ A situagédo: GE situagado: GE o -~
As =2.05cm ¥ ¥ % armad. = 0.17
6 - 2 Meq = 192 kgf.m | Meq = 531 kgf.m - _ >
A's =0.00 cm 2 A 2 A A's =0.87 cm
yLN = 1.05 cm As=1.14 cm As =1.79 cm (2610.0 - 1.57 cm?)
’ A's =0.00 cm? A's =0.87 cm? F=1 '16 f ’
yLN =0.74 cm yLN =0.47 cm M = 1050 kgf.m
fiss = 0.04 mm
As =2.40 cm?
_ _ (2612.5 - 2.45 cm?)
Md = 2758 kgfm | (9= 1.321f Fd =3.90 tf d =31.38 cm
_ A situagdo: GE situagado: GE o -~
As =2.06 cm ¥ ¥ % armad. = 0.18
7 - _ 5 Meq = 184 kgf.m | Meq = 541 kgf.m . _ >
A's =0.00 cm 2 A 2 > A's =0.90 cm
yLN = 1.05 cm As =1.74 cm As =240 cm (2610.0 - 1.57 cm?)
’ A's =0.00 cm? A's =0.90 cm? F=1 '22 tf ’
yLN =1.05cm yLN =0.77 cm _
M = 1572 kgf.m
fiss = 0.10 mm
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DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas 45
Verificagao de esforcos limites
Vao . = . ~
Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd =10.07 tf Td = 866 kgf.m _
12 | VRd2=71.44t | TRd2 = 7235 kgfm | V¥/VRA2+Td/TRd2=0.26
2 Vd = 3.24 tf Td =514 kgf.m _
3-3 VRd2 = 71.44 tf TRd2 = 7235 kgf.m Vd/VRd2 + Td/TRd2 = 0.12
3 Vd = 3.90 tf Td = 455 kgf.m _
44 | VRA2=7144t | TRd2=7235kgim | YO/VRA2+Td/TRd2=0.12
4 Vd = 3.47 tf Td = 534 kgf.m _
56 | VRA2=7144tf | TRd2=7235kgfm | YO/VRA2+Td/TRd2=0.12
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGCAO
Dados Armad. a - Armad. a = Armad. de
trechos cisalham esquerda PTG e direita DRGIED HEEEE torcédo
A90 = 1.45 cm?
1 d=31.50cm Vmin = 10.19 tf he = 8.75 om (2 ramos)
Vc0 = 11.61 tf Aswmin =4.91 cm? Ae = 6.89 06 250c/5
1-2 k=1.02 (2 ramos) om? ’ 26.3¢c/5
25.0c/5 28.0c/ 10
2 10.0c/ 15
2 d=31.50cm Vmin = 10.19 tf
VcO = 11.61 tf Aswmin =4.91 cm?
33 k =1.40 (2 ramos)
25.0c/5
3 d=31.50cm Vmin = 10.19 tf
Vc0 = 11.61 tf Aswmin = 4.91 cm?
4-4 k =2.00 (2 ramos)
250c/5
4 d=31.50cm Vmin = 10.19 tf
Vc0 = 11.61 tf Aswmin = 4.91 cm?
5.6 k=1.00 (2 ramos)
25.0c/5
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ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

1007

I\“\ f‘k

“

A

i

T~
B

244

N6 3: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 4: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 5: Viga apoiada - Viga apoiada em viga de mesma altura ou maior
N6 7: Viga apoiada - Viga apoiada em viga de mesma altura ou maior

&
N6 Grampo Reforgco nos estribos
. Compr.
o . vd As . vd As Vdequiv
N Viga (th) (cm?) Estribos (th) (cm?) (cm?) T:icml;o
3 VsS4 - - 4.27 0.25 0.86 35.00
4 VS3 - - 6.74 0.26 0.91 35.00
5 VS2 - - 6.77 0.39 1.37 35.00
7 VS1 - - 0.98 0.06 0.40 17.50
Condicao:
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Calculo da viga VS7
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
DIMENSIONAMENTO DA ARMADURA POSITIVA
Vao Verificagao Verificagao A d
Segao Flexao Torgcao axial axial Final ;ma 'i"a
trechos (compresséao) (tragado) ¢ pele
As = 25.37 cm?
Md = 70576 kgfm | T¢ = 23084 kgfm Fd = 65.01 f 38221%2_635&:‘ 3om?) | Taxa= 0.06%
1 retangular As = 15.57 cm? Asl =15.45 cm situagédo: GE % armad. = 0.29 As pele = 5.50 cm
bw=80.00cm | A'S=0.00cm* Aspele = 11.00 cm? ,'f\\/lse : ;33.?15(;7mkzgf'm A's = 17.18 om? Fop Max= 1500 em
1-3 h=110.00cm | Y-N=348¢cm As =+ 2.23 cm? A's = 14.95 cm? 5:14_10;2192659-“17.18 cm) | 2x1108.0
A's=+2.23 cm? yLN = 1.83 cm M= 33199 kgf.m (5.53 cm?)
fiss = 0.10 mm
As =14.32 cm?
Md = 58873 kgfm | 14 17544 kgfm Fd = 49.97 tf (e 2™ | Taxa=0.06%
P retangular As = 12.90 cm? Asl =11.75 cm S|tua(iao. PE % armad. = 0.17 As pele —_5.50 cm
bw = 80.00 cm A5 =00 @i Aspele = 11.00 cm? Xsei ;12.451370(:nligf.m HS= T Gl "0
4-6 h=11000cm | Y-N=289cm As =+ 0.37 cm? A's = 11.49 cm? §=6?12%OGé 1tf2'06 ™| 2xttos0
A's=+0.37 cm? yLN = 0.00 cm M_= 20'57 kgf.m (5.53 cm?)
fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As = 18.30 cm?
_ (9216.0 - 18.10 cm?)
Md = 58873 kgf.m gi(tjua Sé?é_zgg d =106.20 cm
;| As=1293cm? Moe 20340 kaf.m | % amad. =0.21
A's = 0.00 cm? As‘i o szg : A's = 18.30 cm?
yLN =2.89 cm A ) (9216.0 - 18.10 cm?)
A's =13.63 cm F = 2729 {f
yLN =0.00 cm M=0 I.(gf.m
fiss = 0.01 mm
As = 18.00 cm?
_ (9216.0 - 18.10 cm?)
Md = 58873 kgf.m ;‘t"ua 5;6?;‘@ d = 106.20 cm
, | As=1293cm Moo & 20665 kaf.m | % @rmad. =0.21
A's = 0.00 cm? Asi 13.33 szg : A's = 18.00 cm?
yLN =2.89 cm . — 472 2 (9216.0 - 18.10 cm?)
A's =13.33cm F = 26.41 tf
yLN =0.00 cm M = 9729 kgf.m
fiss = 0.04 mm
As = 27.05 cm?
_ (13216.0 - 26.14 cm?)
Md = 67320 kgf.m Fd=o500 1 d = 106.20 cm
5 | As=14.81cm Moo & 33287 kaf.m | % armad. =0.30
A's = 0.00 cm? Ao s o ageme | A's=19.62 cm?
yLN =3.31cm A 2 (4225.0 - 19.63 cm?)
A's =14.95 cm F = 29.09 tf
yLN =1.66 cm M = 36084 kgf.m
fiss = 0.09 mm
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Verificagao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As =25.57 cm?
_ 2
Md = 64090 kgf.m Fd =58.09 g 518321%803 5cn113 o)
4 As =14.12 cm? mtéjc?gagé;? kgf.m % armad. = 0.29
A's = 0.00 cm? 17 > A's = 18.03 cm?
yLN =3.16 cm As =20.90 cm” (9916.0 - 18.10 cm?)
A's =13.36 cm F = 26.05 f
yLN =1.69 cm _aa
M = 38672 kgf.m
fiss = 0.12 mm
As =22.24 cm?
_ 2
Md = 58873 kgf.m Fd =41.97 tf 517221%2 og 1c'r?19 o)
_ > situagéo: GE o e
5 As =12.95cm Meq = 21406 kgf.m % armad. = 0.25
L} p— 2 - L} — 2
A's —_0.00 cm As = 17.57 om? A's =14.32 cm ,
yLN =2.90 cm o N (7216.0 - 14.07 cm?)
A's =9.65 cm F =19.16 tf
yLN =177 cm M = 34749 kgf.m
fiss = 0.12 mm
As =17.57 cm?
- 2
Md = 58873 kgf.m e = e B g:%%%s 1;18 o)
_ > situacado: GE o o
6 As =12.90 cm Meq = 8226 kgf.m % armad. = 0.20
'e = 2 . 'e = 2
A's _0.00 cm As = 5 50 cm? A's = 8.35 cm ,
yLN =2.89 cm g a (7212.5 - 8.59 cm?)
A's = 3.68 cm F = 6.99 tf
yeN =04 @i M = 9766 kgf.m
fiss = 0.01 mm
As = 17.57 cm?
_ 2
Md = 58873 kgf.m )= fI2les i e
, | As=12.90 cm® ﬁ,',t:(?‘iag;‘;Ekgf | % armad. =020
s = 2 - c e = 2
A's _0.00 cm As = 2 91 cm? A's =7.58 cm ]
yLN =2.89 cm - 5 (6212.5 - 7.36 cm?)
A's =2.91 cm F=575tf
yLN =0.00 cm M = 0 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas 45

Verificagao de esforgos limites

Vao Cisalhamento Torgao Cisalhamento + Torgao
trechos
1 Vd = 59.30 f Td = 23084 kgf.m N
13 | VRd2=549.50tf | TRd2 = 137177 kgf.m | Y&/VRd2+Td/TRd2 =028
2 Vd = 45.84 tf Td = 17544 kgf.m ~
46 | VRA2=55145t | TRd2 = 137177 kgim | V&/VRd2+Td/TRd2=0.21
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Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a Armad. minima Armad. a Dados torgio Armad. de
trechos cisalham esquerda ) direita torcao
1 d =106.00 cm Vmin = 175.57 tf A90 = 5.38 cm?
Vc0 = 89.26 tf Aswmin = 11.23 cm? he =23.16 cm (4 ramos)
13 k=1.00 (4 ramos) Ae =4936.29cm*> | 8.0c/5
28.0c/5 2 10.0 ¢/ 10
2 d =106.38 cm Vmin = 176.19 tf A90 = 4.09 cm?
Vc0 = 89.58 tf Aswmin = 11.23 cm? he =23.16 cm (4 ramos)
4-6 k =0.00 (4 ramos) Ae =4936.29cm?® | 8.0c/5
28.0c/5 2 10.0c/ 10
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engemnharvria
Calculo da viga VS8
Pavimento Superior - Lance 4
fck = 400.00 kgf/cm? Ecs = 318758 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?
Vao Verificagao Verificagao Armadura
Secao Flexao Torgao axial axial Final d
= = e pele
trechos (compresséo) (tragao)
As = 4.65 cm?
_ 2
segao T Md = 13118 ket | TA=2602kgfm | Fd=2.99tf Fd=1.87 tf (62700 4 71¢™) | Taxa = 0.10%
_ gt Asl =3.24 cm? situagéo: GE situagéo: PE o As pele = 2.80 cm?
1 _ As =4.58 cm? i > % armad. = 0.15 _
bw = 40.00 cm A's = 0.00 om? Meq = 942 kgf.m Meq = 591 kgf.m A's = 1.51 cm? Esp Max = 15.00 cm
1-1 h=70.00 cm LN = 1 37 cm Aspele = 5.60 cm? As =0.00 cm? As =0.43 cm? 2210 0 -1.57 cm?)
bf = 60.00 cm Y ) As =+ 0.00 cm? A's =0.00 cm? A's =0.43 cm? F=0 '13 " ) 2x628.0
hf=15.00 cm A's=+0.00 cm? yLN =0.10 cm yLN = 0.00 cm - (3.02 cm?)
M = 0 kgf.m
fiss = 0.00 mm
As = 4.65 cm?
- 2
secao T Vd = 13118 kaf.m Fd =2.92tf Fd = 1.80 tf (00790 471 | Taxa = 0.10%
_ gl situagdo: GE situagdo: GE o As pele = 2.80 cm?
2 _ As =4.58 cm? z 7 % armad. = 0.15 _
bw =40.00 cm . _ 5 Meq = 919 kgf.m Meq = 568 kgf.m - 5 Esp Max = 15.00 cm
h = 7000 A's =0.00 cm 2 A 2 A A's =0.41 cm
22 =70.00 cm yLN = 1.37 cm As = 1.60 cm As =2.16 cm (2010.0 - 1.57 cm?)
bf = 60.00 cm ) A's =0.00 cm? A's =0.41 cm? F=0 '19 i ) 2x628.0
hf=15.00 cm yLN = 0.68 cm yLN = 0.52 cm M = 3497 Kgf.m (3.02 cm?)
fiss = 0.02 mm
As =4.97 cm?
- 2
secao T Md = 13632 kaf.m Fd =275t Fd = 1.64 tf (o120 491em) | Taxa = 0.10%
_ zg ’ situagdo: GE situagdo: GE G g As pele = 2.80 cm?
3 _ As =478 cm > > % armad. = 0.16 _
bw =40.00 cm . _ 5 Meq = 862 kgf.m Meq = 513 kgf.m e 5 Esp Max = 15.00 cm
_ A's =0.00 cm : A : A A's =0.38 cm
34 h =70.00 cm yLN = 1.42 cm As =4.45 cm As =4.97 cm (2010.0 - 1.57 cm?)
bf = 60.00 cm : A's =0.00 cm? A's = 0.38 cm? F=0 '11 i ) 2x628.0
hf=15.00 cm yLN = 1.52 cm yLN = 1.37 cm M = §084 kgf.m (3.02 cm?)
fiss = 0.14 mm
As = 4.65 cm?
- 2
secao T Md = 13118 kaf.m Fd = 2.20 ff (00%0.0 471 6™ | Taxa = 0.10%
4 As = 4.58 cng ’ situagdo: GE % arm.ad =015 As pele = 2.80 cm?
bw =40.00 cm — 5 Meq = 694 kgf.m o Esp Max = 15.00 cm
_ A's =0.00 cm : A
5.5 h =70.00 cm yLN = 1.37 cm As =0.28 cm
bf = 60.00 cm ’ A's =0.00 cm? F =000t 2x628.0
= = - 2
hf =15.00 cm yLN =0.24 cm M = 689 kgf.m (3.02 cm?)
fiss = 0.00 mm
As = 4.65 cm?
- 2
seao T Vid = 13118 kaf.m Fd =333 1 Fd=2421f (02200 471 6M) | Taxa = 0.10%
_ 29 ’ situagdo: GE situagdo: GE o o As pele = 2.80 cm?
5 _ As =4.58 cm ¥ ¥ % armad. = 0.15 =
bw =40.00 cm - — 2 Meq = 1050 kgf.m Meq = 762 kgf.m e — 2 Esp Max = 15.00 cm
_ A's =0.00 cm : > : A A's = 0.56 cm
66 h =70.00 cm yLN = 1.37 cm As =3.30 cm As =3.98 cm (2010.0 - 1.57 cm?)
bf = 60.00 cm ’ A's =0.00 cm? A's =0.56 cm? F=0 69 i ’ 2x628.0
- = = . 2
hf=15.00 cm yLN =1.21 cm yLN =1.02 cm M = 6887 kgf.m (3.02 cm?)
fiss = 0.07 mm
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e nngwen har 1 a
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =6.14 cm?
- (3216.0 - 6.03 cm?)
Md = 13118 kgfm | [0 =083t d = 66.20 cm
situagédo: GE
1 As =4.63 cm? Meq = 2'59 kaf.m % armad. = 0.19
A's = 0.00 cm? As s 041 et A's = 1.51 cm?
yLN =2.07 cm A's = 0'00 em? (2210.0 - 1.57 cm?)
YLN = 0.27 cm F =000t
M =720 kgf.m
fiss = 0.00 mm
As =20.89 cm?
_ _ (17212.5 - 20.86 cm?)
Md = 50641 kgf.m | F9=2191 Fd =187t d = 65.04 cm
_ > situagédo: GE situagdo: GE o -~
As =19.17 cm ¥ ¥ % armad. = 0.67
2 o 2 Meq = 658 kgf.m | Meq = 563 kgf.m o >
A's =0.00 cm . > : > A's =1.94 cm
YLN = 858 cm As =18.94 cm As =19.38 cm (3610.0 - 2.36 cm?)
: A's = 0.00 cm? A's = 0.43 cm? F=0 '10 i :
yLN =8.70 cm yLN =8.48 cm _a
M = 31364 kgf.m
fiss = 0.06 mm
As =9.48 cm?
_ (3220.0 - 9.42 cm?)
Md = 26328 kgfm | ~0=201 1 d = 66.00 cm
5 | As=9.48cm? = % armad. = 0.30
A's = 0.00 cm? 9 g
_ As =9.25cm
yLN =4.24 cm . 2
A's =0.00 cm F=019tf
SN B G0 G M = 15317 kgf.m
fiss = 0.20 mm
As = 8.34 cm?
- (4916.0 - 8.04 cm?)
Md = 23333 kgfm | “0 =201 L d = 66.20 cm
4 | As=834cm? e % armad. = 0.26
A's = 0.00 cm? 9 g
_ As =8.11 cm
yLN =3.73 cm ‘o = 2
A's =0.00 cm F =0.00 tf
yLN =3.84 cm M = 13394 kgf.m
fiss = 0.17 mm
As =8.80 cm?
_ (7212.5 - 8.59 cm?)
Md = 24634 kgf.m :i(tju; 152?' gE d =66.38 cm
5 | As=880cm? Mot = 208 kaf.m % armad. = 0.28
A's = 0.00 cm? 4 9
_ As =8.58 cm
yLN =3.94 cm . 2
A's =0.00 cm F =000t
yLN =4.04 cm M = 14322 kgf.m
fiss =0.13 mm
As =5.98 cm?
_ _ (3216.0 - 6.03 cm?)
Md = 16345 kgf.m | "9 = 2921 Fd =158 tf d =66.20 cm
_ A situagédo: GE situagado: GE o -~
As =5.79 cm ¥ ¥ % armad. = 0.19
6 - 2 Meq = 912 kgf.m | Meq = 493 kgf.m - _ >
A's =0.00 cm 2 A 2 A A's =0.36 cm
_ As =5.45cm As =598 cm 2
yLN =2.59 cm A's = 0.00 em? A's = 0.36 cm? (2210.0 - 1.57 cm?)
yLIN=274cm | yIN=251cm | F=0004
M = 10313 kgf.m
fiss =0.17 mm
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en genh

Verificagao de esforgos limites

aria
Verificagao Verificagao
No6 Flexao axial axial Final
(compressao) (tragao)
As =5.23 cm?
- (7910.0 - 5.50 cm?)
Md = 14852 kefm | 0~ 2é(1)_7éfE d = 66.50 cm
As =5.23 cm? E : % armad. =0.18
7 A's = 0.00 om? Meq = 683 kgf.m
- As = 4.98 cm?
yLN =2.34 cm o = 2
A's =0.00 cm F =000 tf
YN =2.45 cm M = 9451 kgf.m
fiss = 0.11 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinacgao bielas 45

tr;/cal?os Cisalhamento Torgéao Cisalhamento + Tor¢ao
1 Vd = 23.97 tf Td = 2602 kgf.m _
1-1 VRd2 = 172.37 tf TRd2 = 23856 kgf.m VA/VRd2 + Td/TRd2 = 0.25
2 Vd = 14.44 tf Td = 1407 kgf.m _
2-2 VRd2 = 172.37 tf TRd2 = 23856 kgf.m YEiRez TR = 0.1
3 Vd = 18.34 tf Td = 1940 kgf.m _
34 | VR2=17204tf | TRd2 = 23856 kgf.m | Y/VRd2+Td/TRd2=0.19
4 Vd =8.42tf Td = 826 kgf.m _
55 | VRd2=172.37tf | TRd2 = 23856 kgi.m | V9/VRd2 + Td/TRd2 =0.08
5 Vd =13.72 tf Td = 576 kgf.m _
6-6 VRd2 = 172.37 tf TRd2 = 23856 kgf.m Yiirez - TR = 0.1
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a Armad. minima Armad. a Dados torgio Armad. de
trechos cisalham esquerda ) direita torcao
A90 =1.92 cm?
1 d =66.50 cm Vmin = 21.51 tf (2 ramos)
Vc0 = 28.00 tf Aswmin = 5.61 cm? he =12.73 cm 250c/5
1-1 k=1.00 (2 ramos) Ae =1561.98cm? | 86.3¢c/5
25.0c/5 28.0c/10
2 10.0 c/ 20
2 d =66.50 cm Vmin = 21.51 tf
Vc0 = 28.00 tf Aswmin = 5.61 cm?
20 k=1.00 (2 ramos)
250c/5
3 d =66.38 cm Vmin = 21.47 tf
Vc0 = 27.95 tf Aswmin = 5.61 cm?
3.4 k=1.00 (2 ramos)
250c/5
4 d =66.50 cm Vmin = 21.51 tf
Vc0 = 28.00 tf Aswmin = 5.61 cm?
5.5 k=1.01 (2 ramos)
250c/5
5 d =66.50 cm Vmin = 21.51 tf
Vc0 = 28.00 tf Aswmin = 5.61 cm?
6-6 k=1.00 (2 ramos)
250c/5
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ARMADURA DE SUSPENSAO (DIAGRAMA EQUIVALENTE)

e
Tt

K
4
:

37z
1765
-SST
Grampo Reforco nos estribos
. Compr.
o . vd As . vd As Vdequiv

N Viga (th) (cm?) Estribos (th) (cm?) (cm?) T:ifnh)o
1 VS1 - - - -17.24 297 22.11 35.00
Condicao:

Né 1: Viga de apoio - Viga apoiada em viga de mesma altura ou maior
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a I

1 a

Calculo da viga VS9

Pavimento Superior - Lance 4

fck = 400.00 kgf/cm?
Cobrimento =

Ecs
2.50 cm

= 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?

DIMENSIONAMENTO DA ARMADURA POSITIVA

Vao Verificagao Verificagao
Secao Flexao Torcao axial axial Final
trechos (compressao) (tracao)
As =2.50 cm?
- - (2912.5 - 2.45 cm?)
retangular = ez i gi(tjuagzé.\gf‘gE :i(tjuagé:)'slifE o= s
1 As = 2.50 cm? Py iy % armad. = 0.15
— 2 Meq = 383 kgf.m | Meq = 513 kgf.m " >
bw = A's =0.00 cm : A . % A's =0.72 cm
1-1 w = 40.00 cm yLN = 1.12 cm As =0.00 cm As =0.72cm (2610.0 - 1.57 cm?)
h =40.00 cm : A's = 0.00 cm? A's =0.72 cm? A :
LN = 0.11 cm LN=000cm | -062H
yEN =1L yEN =0 M = 0 kgf.m
fiss = 0.00 mm
As =2.50 cm?
- - (2912.5 - 2.45 cm?)
Md = 3892 kgf.m Fd=0.73 tf Fd=114f d = 36.38 cm
retangular _ A situacado: GE situagao: PE o _
2 As =2.50 cm ¥ ¥ % armad. = 0.15
. 2 Meq = 120 kgf.m | Meq = 186 kgf.m . B >
bw = 40.00 A's =0.00 cm I 4 : & A's =0.26 cm
2.2 w = 40.00 cm yLN = 1.12 cm As =0.00 cm As =0.26 cm (2610.0 - 1.57 cm?)
h =40.00 cm : A's = 0.00 cm? A's = 0.26 cm? ~ N :
IN=003cm |yIN=000cm | 0201
y ’ y ’ M = 0 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacao Verificagao
N6 Flexao axial axial Final
(compressao) (tragao)
As =2.50 cm?
(2812.5 - 2.45 cm?)
Md = 3892 kgf.m d =36.38 cm
1 As =2.50 cm? % armad. = 0.15
A's =0.00 cm?
yLN =1.12 cm
F =0.00 tf
M = 98 kgf.m
fiss = 0.00 mm
As =2.50 cm?
- _ (2812.5 - 2.45 cm?)
Md = 3892 kgf.m | (9= 1451 Fd=2.04 f d=36.38 cm
As = 2.50 cm? situacao: GE situacdo: GE % armad. = 0.15
2 w_q 2 Meq = 237 kgf.m | Meq = 335 kgf.m = () 47 o2
A's =0.00 cm 2 A 2 A A's =0.47 cm
_ As =0.37 cm As =0.81cm 2
yLN =1.12cm . > o 5 (2¢10.0 - 1.57 cm?)
A's =0.00 cm A's =0.47 cm -
LN =0.32 cm LN = 0.15 cm F=0431
y : y : M = 574 kgf.m
fiss = 0.01 mm
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aria
Verificagao Verificagao
No6 Flexdo axial axial Final
(compressao) (tragao)
As =2.50 cm?
(2912.5 - 2.45 cm?)
Md = 3892 kgf.m d =36.38 cm

As =2.50 cm?
A's = 0.00 cm?
yLN =1.12 cm

% armad. = 0.15

F =0.00 tf
M = 90 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de calculo

Inclinagao bielas 45
Verificagao de esforgos limites
Vao . = . ~
Cisalhamento Torgéao Cisalhamento + Torgao
trechos
1 Vd = 1.37 tf Td = 3 kgf.m _
1-1 VRd2 = 94.28 tf TRd2 = 10800 kgf.m livirez ¢ TaiT e = 0]
2 Vd =1.15 tf Td =8 kgf.m _
22 | VRd2=9428t | TRd2 = 10800 kgfm | V¥/VRd2+Td/TRd2=0.01
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORGAO
Dados Armad. a - Armad. a = Armad. de
trechos cisalham esquerda LA e direita DRGID HELEEE torcédo
1 d =36.38 cm Vmin = 11.77 tf
Vc0 = 15.32 tf Aswmin = 5.61 cm?
1-1 k=1.00 (2 ramos)
250c/5
2 d =36.38 cm Vmin = 11.77 tf
Vc0 = 15.32 tf Aswmin = 5.61 cm?
2.0 k =1.00 (2 ramos)
250c/5
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Diagramas: VIGA VS1 - Superior

CARREGAMENTO [kgf/m:cm]

384.10 834.10 884.10

525.00 525.00

ety 80 100

P1

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

27.21

10.25

' 221 T @ o ——am___| 825 175
P1 vs8 VS6

-6.99

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

34221
5106
— _,_,—f‘_‘—‘——\_\_\_\_\_\_
: 721 = 90 100 " B2s 7%
P1 W58 V56
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engenharia

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

20

P1
4 g
DESLOCAMENTOS [cm;cm]
LEGENDA
—————— Flecha imediata (recalculada)
— Flecha total {recalculada + diferida)
P1
Envoltéria Mokl Mgeld
Valor Posicao Valor Posigcao
Flecha imediata -0.52 411 -0.66 100
Flecha imediata |~ 44 411 -0.84 100
(recalculada)
Flecha diferida -0.32 411 -0.62 100
Flecha total -0.78 411 -1.46 100
- Vao 1 Vao 4
Envoltéria _ - _ _ - _
N6 | Véao N6 F N6 I Vao N6 F
Inércia da sec¢&o bruta (m4 E-4) 101.54 101.54 12.99 12.99 12.99 -
Inércia fissurada (m4 E-4) 28.33 14.24 3.01 3.01 2.66 -
Momento de fissuracgao (kgf.m) 10316 11352 2579 2579 2840 -
Momento em servigo (kgf.m) -15161 1758 -3912 -3912 155 -
Comprimento do sub-trecho (cm) 142.04 17.90 251.06 50.00 0.00 -
Inércia equivalente (m4 E-4) 23.62 5.20
Multiplicador flecha total 1.83 1.86
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Diagramas: VIGA VS2 - Superior
CARREGAMENTO [kgf/m:cm]
525.00 525.00
PE2 5@62.50
2302 626
p2 VS6

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

29.75

.21 6ETY

i 4302 T E2E
p2 V56

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

-76497

430.2 626
P2 W56
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engenharia

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

1563 1446
234 378
' 430.2 ————"  62b
P2 VS6
DESLOCAMENTOS [cm;cm]
LEGENDA

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

P2
Envoltéria Mokl —= Véo 3 —=
Valor Posicao Valor Posigcao
Flecha imediata -1.90 430.2 -2.26 62.6
Flecha imediata (recalculada) -1.89 430.2 -2.10 62.6
Flecha diferida -1.40 430.2 -1.64 62.6
Flecha total -3.29 430.2 -3.75 62.6
- Vao 1 Vao 4
Envoltéria _ - _ _ - _
N6 I Véao N6 F N6 I Vao N6 F
Inércia da se¢&o bruta (m4 E-4) 96.62 96.62 12.31 12.31 12.31 -
Inércia fissurada (m4 E-4) 48.24 9.06 1.58 1.58 1.54 -
Momento de fissuracdo (kgf.m) 10316 11045 2579 2579 2765 -
Momento em servigo (kgf.m) -27481 0 -195 -195 1252 -
Comprimento do sub-trecho (cm) 215.09 0.00 215.09 10.04 52.61 -
Inércia equivalente (m4 E-4) 30.44 12.06
Multiplicador flecha total 1.88 1.92

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

267



—

SVAIZER & GUTIERREZ

e nngwenha®™i1ia

Diagramas: VIGA VS3 - Superior

CARREGAMENTO [kgf/m:cm]

525.00 525 00
293 7393.75 l
27 4296
VS6 P3

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

T 4296
VEE 577 Y P3

-36.34

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

-91327

— |

G2.7 4296
VS6 P3
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engenharia

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

425

DESLOCAMENTOS [cm;cm]

LEGEMDA

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

V56

Envoltéria Mokl Mgeld
Valor Posicao Valor Posicao
Flecha imediata -2.57 0 -2.15 0
Flecha imediata 241 0 215 0
(recalculada)
Flecha diferida -1.80 0 -1.56 0
Flecha total -4.21 0 -3.71 0
- Vao 1 Vao 4
Envoltéria _ - _ _ - _
N6 | Vao N6 F N6 | Vao N6 F
Inércia da Y bruta (md | 4927 | 4127 | 4127 96.62 96.62
Inércia fissurada (m4 E-4) - 4.28 4.02 4.02 9.07 55.09
M°me“t‘()kg?:;§3”raga° - 6233 | 5803 5803 11045 10316
Momento em servigo (kgf.m) - 1863 -647 -647 0 -45301
comprimen9 cosubtecho || 4g30 | 1438 | 21479 0.00 214.79
Inércia equivalente (m4 E-4) 40.10 45.71
Multiplicador flecha total 1.89 1.87
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Diagramas: VIGA VS4 - Superior
CARREGAMENTO [kgf/m:cm]
525,00 525,00
262 562,503 [
27 4208
V36 P4

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

i i 4208
VS6 M P4

-32.44

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

73741

627 4298
V86 P4
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engenharia

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

571

DESLOCAMENTOS [cm;cm]

LEGEMDA

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

VS6 P4
Envoltéria Mokl —= Mgeld —
Valor Posicao Valor Posigcao
Flecha imediata -1.96 0 -1.66 0
Flecha imediata 178 0 -1.00 0
(recalculada)
Flecha diferida -1.28 0 -0.70 0
Flecha total -3.06 0 -1.70 0
- Vao 1 Vao 4
Envoltéria _ _ _ _ - _
N6 | Véao N6 F N6 | Véao N6 F
Inércia da se¢&o bruta (m4 E-4) - 12.31 12.31 12.31 96.62 96.62
Inércia fissurada (m4 E-4) - 1.58 1.58 1.58 9.09 49.00
Momento de fissuragdo (kgf.m) - 2765 2579 2579 11045 10316
Momento em servigo (kgf.m) - 1127 18 18 18 -24951
Comprimento do sub-trecho (cm) - 62.67 0.00 0.00 1.10 428.74
Inércia equivalente (m4 E-4) 12.31 51.53
Multiplicador flecha total 1.86 1.85
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Diagramas: VIGA VS5 - Superior
CARREGAMENTO [kgfim:cm]
1407.98 1407.98
458
P6 PS

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

Ry

i 458
PB P3

-9.42

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

13069
-9434

458
P& I\’,_/_//1ﬁg P5
4023

5528
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

4375

P6 | \&\—j P5
-1801 7829
DESLOCAMENTOS [cm;cm]

LEGENDA

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

P&

-0.0%

-0.09
- Vao 1
Envoltoria Valor Posicao
Flecha imediata -0.05 145
Flecha imediata 005 145
(recalculada)
Flecha diferida -0.04 145
Flecha total -0.09 145
Envoltéria . Véo 1 _ .
N6 I Vao N6 F
Inércia da Y bruta (m4 1 156 54 166.54 166.54
Inércia fissurada (m4 E-4) 16.95 16.31 16.90
Momento de fissuragao 13474 15639 13474
(kgf.m)
Momento em servigo (kgf.m) -4018 3311 -4002
Comprlment(grg? sub-trecho 367.13 0.00 9087
Inércia equivalente (m4 E-4) 128.00
Multiplicador flecha total 1.89
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Diagramas: VIGA VS6 - Superior

CARREGAMENTO [kgfim:cm]

G6568R. 35 665.25 665.35 665.35 skt

140.3 407 475 4823 i 4215 50
PG V54 V53 W52 V51

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

10.07

3.90 347

14659
[
1403 4 482 421, 5
P T lyea T lvss }\\I VS2 F\ﬁgﬁ”m

267 2839 2 -2

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

16752
25140 -5405
244 -3747 2564
.. o -""-:1“— =) = -"{1
1403 T 475 482 3 IZT5 50
P& V54 W53 W52 W51
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

169
VS ' ve2 28 = VS1
45162 291 oyE
DESLOCAMENTOS [cm;cm)]
LEGENDA

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

Envoltéria Vao 1 Vao 3 Vao 5 Vao 7
Valor Posicao Valor Posicao Valor Posigao Valor Posigao
Flecha imediata -1.96 547.3 257 475 -2.60 193 -2.26 0
Flecha imediata
(recalculada) -2.10 547.3 -3.20 475 -3.18 193 -2.85 0
Flecha diferida -1.53 547.3 -2.42 475 -2.50 193 -2.09 0
Flecha total -3.64 547.3 -5.63 475 -5.68 193 -4.94 0
Envoltéria Vao 1 Vao4 | Vao7 | Vao 10
NG | Vio | N6F | Nol Vio N6 F NG | Vio No6 F NG | Vio No6 F
Inércia da secdo | 4397 | 1397 | 1397 | 1397 | 1397 | 1397 13.97 | 13.97 | 1397 | 1397 | 1397 | 13.97
bruta (m4 E-4)
Inércia fissurada | 547 | 189 | 161 | 161 | 154 | 193 103 | 154 | 159 | 159 | 155 | 128
(m4 E-4)
_ Momento de 3009 | 3182 | 3009 | 3009 | 3182 3009 3009 3182 3009 3009 3182 | 3009
fissuracado (kgf.m)
Momento em -12002 | 1109 | -964 -964 0 -4426 4426 0 1377 | 1377 574 -3824
servico (kgf.m)
Comprimento do | 335 55 | 21521 | 0.00 | 23752 | 0.00 | 237.52 | 24113 | 0.00 | 241.13 | 1628 | 195.86 | 2594
sub-trecho (cm) 2

Inércia
equivalente (m4 8.87 8.88 8.88 9.95
E-4)
Multiplicador
flecha total 1.87 1.90 1.94 1.88
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Diagramas: VIGA VS7 - Superior

CARREGAMENTO [kgf/m:cm]

255810 255810 255810 255910 2559.10 255253910

£

163 " 02 02 1186 02 1193 i 10 45
P5 P4 P3 pz P1

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

45.84 LR8P 45

1515454 15.2

02
17.72

118.6 0l2 119.3 ﬁ 101 45
P3

P5 p2 P
12-08.48

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

67320 _54090

-57601
1

163 02 02 1186 02 1192 0 101 @5~
P5 P4 P3 p2 P

T0576
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m:cm]

22012 23084
15767
43863 4181 47204708
i 163 i 102 0}z B 0f2 e 10 T 45
P5 P P3 P2
-08880
-14449
-17544
DESLOCAMENTOS [cm;cm]
LEGENDA
----- Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
il 183 Tz 0 &=

5 1188 02
P4

119.3
3

o1 =
P2

Envoltéria Véo 1 Véo 3
Valor Posigcao Valor Posigcao
Flecha imediata -0.07 383.5 -0.07 0
Flecha imediata |~ 557 | 3835 | -0.07 0
(recalculada)
Flecha diferida -0.05 383.5 -0.06 0
Flecha total -0.13 383.5 -0.13 0
- Vao 1 Vao 4
Envoltéria _ = - - - -
N6 I Vao N6 F N6 I Vao N6 F
Inércia da sec¢&o bruta (m4 E-4) 887.33 887.33 887.33 887.33 887.33 887.33
Inércia fissurada (m4 E-4) 109.58 146.11 146.11 146.11 90.92 104.04
Momento de fissuragdo (kgf.m) 84913 84913 84913 84913 84913 84913
Momento em servigo (kgf.m) 0 18814 -33093 -33093 0 -2066
Cmprme“t‘;ﬁ? sub-trecho 0.00 98.86 284.66 | 132.66 0.00 132.66
Inércia equivalente (m4 E-4) 887.33 887.33
Multiplicador flecha total 1.85 1.87
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Diagramas: VIGA VS8 - Superior

CARREGAMENTO [kgf/m:cm]

105810 1058.10 1058.10 1059.10 105910

TEID.IH]EI.%I TUD.EMD.DD T]JEI.IJIJ 700.00

Eﬁlil

2779 831 5345 XY ] 773 B4T  3ms ¥i 7149
W51 PT Pa P9 P10 P11

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

P11

1372
MOMENTOS FLETORES DE CALCULO (Mdx) [kgf.m:cm]
50541
24634
/11013 igmg‘ﬁ ‘“352
7779 83 7149
P10 qps P11
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]
194840
L 772
403, 54 279
534, ‘E&lWiﬁg&; i
-3 -30% B9 P10 P11
-T3 _a%4
-177
DESLOCAMENTOS [cm;cm)]
LEGENDA,
| ------ Flecha imediata (recalculada)
Flecha total (recalculada + diferida)
[ Zi7. 533 5345 24 773 o ST
V51 k=i P P3 P10 %' P11
-0.2%
5
098
Envoltéria Vao 1 Viao 3 Vao 5 Vao 7 Vao 9
Valor | Posigcao | Valor | Posigcao | Valor | Posigao | Valor | Posicdao | Valor | Posicao
Flecha 05| o |-003| o |-015| 3685 |-002| 0 |-010]| 333
imediata
Flecha
imediata -0.52 0 -0.03 0 -0.16 368.5 -0.02 0 -0.10 333
(recalculada)
Flecha diferida | -0.40 0 -0.03 0 -0.13 368.5 -0.02 0 -0.08 333
Flecha total -0.92 0 -0.05 0 -0.29 384.8 -0.04 0 -0.17 352.3
Vio 1 Vio 4 Vio 7 Vio 10 Vio 13
NG | Vio No6 F NG | Vio No6 F NG | Vio No6 F NG | Vio No6 F NG | Vio No6 F
13539 | 135.39 | 13539 | 135.39 | 135.39 | 13539 | 135.39 | 13539 | 13539 | 135.39 | 135.39 | 13539 | 13539 | 13539 | 135.39
13.95 11.88 38.57 38.57 11.88 20.37 20.37 12.27 19.03 19.03 11.85 13.95 13.95 11.88 12.90
13755 15137 13755 13755 15137 13755 13755 15137 13755 13755 15137 13755 13755 15137 13755
-1056 0 -33689 | -33689 3445 -13193 | -13193 | 10003 | -13806 | -13806 0 9706 -9706 7936 -8114
138.94 0.00 138.94 | 24029 | 300.65 93.68 136.18 | 513.88 | 140.04 | 198.00 0.00 198.00 | 122.87 | 487.32 | 104.70
79.00 97.55 127.84 113.81 128.69
1.90 1.91 1.92 1.92 1.91
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Diagramas: VIGA VS9 - Superior

CARREGAMENTO [kgf/m;cm]

Ti3 " L] M TiZ

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

____________ s .
G -7 TiZ
F11
KT -134

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

____________ S
/ 133
713 FoTTTTTTTTTERE T * 712

P11
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MOMENTOS TORSORES DE CALCULO (Mtd) [kgf.m;cm]

7.3 574 7.2

DESLOCAMENTOS [cm:cm]

LEGEMDA

----- Recha imediat (recalculads)
—— Flzcha tots] {recsloulads + ditrids)

Ti2 &5 TiZ
------------- L IR
........... 000 oo o
F 0.0 T
Do
Envoltéria Mokl —= Mgeld —
Valor Posicao Valor Posicao
Flecha imediata -0.01 71.3 -0.01 0
Flecha imediata 0.01 713 0.01 0
(recalculada)
Flecha diferida -0.01 71.3 -0.01 0
Flecha total -0.02 71.3 -0.02 0
- Vao 1 Vao 4
Envoltéria . _ . . _ .
N6 I Vao N6 F N6 I Vao N6 F
Inércia da secdo bruta (m4 E-4) 21.33 21.33 21.33 21.33 21.33 21.33
Inércia fissurada (m4 E-4) 1.76 1.76 1.77 1.77 1.76 1.76
Momento de fissuracgao (kgf.m) 5614 5614 5614 5614 5614 5614
Momento em servigo (kgf.m) -42 0 -456 -456 0 -31
Comprimento do sub-trecho (cm) 35.64 0.00 35.64 35.60 0.00 35.60
Inércia equivalente (m4 E-4) 21.33 21.33
Multiplicador flecha total 1.91 1.91
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Dados das Lajes
Superior fck = 400.00 E =318758 Peso Espec = 2500.00
P kgf/cm? kgf/cm? kgf/m?
Lance 4 cobr =2.00 cm
Retragao
Temperatura | Deform.
~ Caso T1 X
Secgao (cm) Cargas (kgfim?) Caso T2 Deform.
(°C) Y
(%o0)
Laie | Tioo H | e | enx | eex Peso Acidental Paredes Total
J P ec | eny | eey | Proprio | Revestimento | Outras
L1 | Macica | 15 375.00 30000 000 | 775.00
L2 | Macica | 15 375.00 fgg'gg 8'88 775.00
L3 | Macica | 15 375.00 fgg'gg 8'88 975.00
L4 | Macica | 15 375.00 20000 000 | 975.00
| 500.00 0.00
L5 | Maciga | 15 375.00 100.00 0.00 975.00
| 500.00 0.00
L6 | Macica | 15 375.00 100.00 0.00 975.00
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Resultados da Laje
Superior fck = 400.00 E =318758 Peso Espec = 2500.00
kgf/cm? kgf/cm? kgf/m?
Lance 4 cobr =2.00 cm
Nome Estzrsns)ura (l?gaf;?naz) (kg“f,!‘rjn);m) (kg“f,!‘rjny/m) Asx Asy
H 1 77500 1276 889 (ra12/.-\5$c=/168'7-46?8r22£:r|[1n2/m) (moﬁ)sc:/z%?-ss?grgzi;r:nvm)
- 1 77500 2150 1168 (21 2{-\550717(3'(?37?6?2/crpnzlm) (21 0/.-})50723(')'?43?9%2/crrr‘:12/m)
- 1 975.00 1423 o7 (a10/.6(\)sc=/1%?04f9n1]2/crrnn2/m) (moﬁ)sc:/zz()'?-Ss?grgycTnZ/m)
nl ' 975.00 399 289 (a1o/.\()3c=/21d7-13?9rng:r212/m) (a10§)sc=/22()'?13?9rng:Tn2/m)
- 1 97500 e 293 (a1oﬁ)sc=/21o57-13?9rgz/cr?n2/m) (a1oﬁ)sc=/22()'2-23?9rgz/cr:1n2/m)
- i 975.00 749 999 (a1oﬁ)sc=/2%983.cgr22/cnr;ﬁ/m) (a10ﬁ)sc=/2%‘t53?9r22/cnr;12/m)
ARMADURA NEGATIVA
Dados Resultados

Viga | Trecho | Laje1 | Laje2 FiiZ?f.ﬁf R(‘f;ﬁg)z (kgm - As (cm?)

VS8 4 L1 L2 902 969 -930 = pien> I .

vss 6 L1 L2 866 900 -1025 it 0/'*05(;220-?83?9@1 Tnz/m)

VSt 4 L1 L3 3655 2487 -1931 o1 225072%3:56_01’22/6 ’:‘nZ/m)

VS8 1 L1 L2 -366 1378 -1077 - 0/'*05;2%7_33'09’21 ”r:]z/m)

= > - - il 1749 2479 | (0125 /19 6.46 cmim)

b 2 - o138 1492 (a10'.6(\)sc=/2%1-43?9r22/cnr;12/m)

b ? - - 478 Tad 378 (ngsc:/zzo's.geﬂrzzgpnvm)

Vs2 1 L3 L4 1416 1281 -1487 - S o D09 e )

ves 1 - - 215 1351 897 (21 2'.62550722().?96f;1r22/crrr;12/m)

- ’ - - 1728 113 1610 (ngsc:/zzoﬁ.geirT/cTnZ/m)

Vel ! - o %30 486 586 (ngsc:/zzo'S.geeréTnZ/m)

Ve 2 - -° 1386 1886 -1806 (21 2'.6‘\550722().5396?22/5‘:12/ m)

b 1 - 1087 2267 (ngsc:/z%?“eﬂzzg:nvm)

b ! -0 o7 ~o74 (ra12/.-}>sc=/22()'5-96?1r22£:Tn2/m)

Ve ! o 703 2161 (21 2'.6‘\SSC=/2A({)IA:26?1r22/chr;12/m)
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Calculos das Lajes
Superior fck = 400.00 kgflcm?  E = 318758 kgf/cm®>  Peso Espec = 2500.00 kgf/m?
Lance 4 cobr =2.00 cm
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo A_rmac_iura Armad_ura Cisalhamento
inferior superior
Laje Direcéo Verificagao Verificagdo Verificagao Verificagao
Secao Flexdo axial axial Secao Flexao axial axial
(compresséao) (tragdo) (compresséao) (tragdo)
_ _ As =6.74 A's =5.50
Md = 1531 Md = 2025 Fd=27.94tf cme/m cme/m vsd = 7.1 tf/m
gt Fd = 8.66 tf Fd = 27.94 tf bw = 100.0 gt Fd = 8.66 tf Situagéo: GE 212.5¢c/18 210.0 c/14 vrd1 = 11.38 tf/m
X bw = 100.0 cm As = 2.91 Situacao: GE Situagao: GE cm ’ As = 4.86 Situacdo: GE As = 8.62 (6.82 cm?/m) (5.61 cm?/m) Modelo |
h=15.0cm szm} As =1.74 cm?*m As =6.74 cm*m h=15.0 cm cmzlr.n As =3.72 cm?*m cm?/m M =1001.33 M =1324.59 vrd2 = 76.95 tf/m
— A's = 0.00 cm?m A's = 0.00 cm?m : g A's = 0.00 cm?#m A's =0.00 kgf.m/m kgf.m/m vsw = 0.00 tf/m
A's =0.00 A's =0.00 A ¢ > _ 2
. v cm?/m ) F=9.18tf ) F=9.18tf asw = 0.00 cm?m
L1 fiss =0.07 mm | fiss =0.06 mm
Md = 1067 Md = 3341 i} s A's = 7.46
kgf.m/m kgf.m/m Fd =10.00 cme/m ome/m vsd = 10.29 tiim
gl Fd =5.95tf Fd = 10.00 tf bw = 100.0 gt Fd =5.95 tf Situagéo: GE 210.0 c/20 212.5 c/16 vrd1 = 9.83 im
v bw = 100.0 cm As =222 Situagdo: GE Situagéo: GE = . As = 7.34 Situagao: GE As =8.80 (3.93 cm?*m) (7.67 cm?/m) vrd2 = 69' 66 tf/m
h=15.0cm cm2/r.n As =1.33 cm?m As =3.73 cm?m h=15.0 cm cm2/r.n As =6.48 cm?*m cm?/m M =491.27 M = 2202.55 VW = 0 (')0 t/m
— A's =0.00 cm?#m A's =0.00 cm*m : — A's =0.00 cm?m A's =0.00 kgf.m/m kgf.m/m o
A's =0.00 A's =0.00 A =z > asw = 0.00 cm?#m
e v cm?/m ) F=3.38tf ) F=3.38tf
fiss =0.04 mm | fiss =0.11 mm
- _ As =7.63 A's =4.36
MI? f_r§/5n§0 MI? f_n:?rza Fd=19.83 tf cm?m cm?m vsd = 13.12 tf/im
gt Fd = 15.65 tf Fd = 19.83 tf bw = 100.0 gl Fd = 15.65 tf Situagéo: GE 212.5 c/16 212.5 ¢/20 vrd1 = 11.60 tf/m
X bw = 100.0 cm As = 4.07 Situagdo: GE Situagao: GE i : As =257 Situagdo: GE As =527 (7.67 cm?/m) (6.14 cm?/m) Modelo |
h=15.0cm cmzlr.n As =2.92 cm?m As =7.63 cm?/m h =150 cm cmzlﬁw As =0.49 cm?m cm?/m M =1682.74 M = 888.66 vrd2 = 76.95 tf/m
A's = 0.00 A's =0.00 cm?*m A's =0.00 cm?m ’ A's = 0.00 A's =0.00 cm?*m A's =0.00 kgf.m/m kgf.m/m vsw = 13.12 tf/m
o e cm?/m F=6.74tf F=6.74tf asw = 49.12 cm?¥m
cm?/m cm?m . .
L2 fiss =0.10 mm | fiss =0.06 mm
Md = 1401 Md = 4753 _ As =23.84 A's =28.11
kgf.m/m kgf.m/m Fd=6.07tf cmé/m cmé/m vsd = 13.62 tf/m
’ Fd =7.48 tf Fd = 6.07 tf bw = 100.0 : Fd =7.48 {f Situagéo: GE 210.0 c/20 216.0 c/20 vrd1 = 9.83 tim
v bw = 100.0 cm As =2.93 Situacao: GE Situagao: GE cm ’ As = 10.47 Situacdo: GE As =11.30 (3.93 cm?/m) (10.05 cm?/m) vrd2 = 69' 66 tf/m
h=15.0cm o/ As = 1.82 cm?m As = 3.84 cm?/m _ - As = 9.46 cm?¥m cm?/m M = 407.20 M = 2224.65 ey
cm?/m .~ - h=15.0cm cm?/m o 5 — vsw = 13.62 tf/m
— A's = 0.00 cm?#m A's = 0.00 cm?m — A's = 0.00 cm?#m A's =0.00 kgf.m/m kgf.m/m _
A's =0.00 A's =0.00 2 > t > t asw = 56.31 cm?m
om3im om3/m cm?/m F=196 F=196
fiss =0.02 mm | fiss =0.06 mm
Mf f=n11;1n213 Fd = 11.05 tf Fd = 16.44 tf bw = 100.0 Mf :rglzrge Fd = 11.05 tf Fd = 16.44 tf As = 4.90 A's =2.90 V‘r’jf z fgg;ft/fr;"m
L3 % bw = 100.0 cm gt Situagdo: GE Situagao: GE cm ’ gt Situagdo: GE Situagao: GE cm?/m cm?/m Modélo |
h=15.0cm As =2.67 As =1.19 cm?*m As =4.90 cm?/m h=15.0 cm As = 6.43 As =5.00 cm?m As = 8.59 210.0 c/16 210.0 c/20 vrd2 = 77.76 tf/m
. A's =0.00 cm?#m A's =0.00 cm#m ) . A's =0.00 cm?#m cm?/m (4.91 cm?/m) (3.93 cm?/m) P
cm?/m cm?/m vsw = 0.00 tf/im
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo Airr:rf‘:::::a Asrl:r;ae?i‘::f Cisalhamento
Laje Direcao Verificagdo Verificagao Verificagao Verificagao
Segao Flexao axial axial Segao Flexao axial axial
(compresséao) (tragdo) (compresséao) (tragdo)
A's =0.00 A's =0.00 A's =0.00 M =183.16 M = 1600.88 asw = 0.00 cm?¥m
cm?/m cm?/m cm?/m kgf.m/m kgf.m/m
F=737tf F=737tf
fiss =0.02 mm | fiss =0.08 mm
Md = 971 Md = 2541 Fd=5.131f ol o
kgf.m/m Fd=7.221f Fd=5.13tf s | B Fd=7.221f Situago: GE 210.0 c/20 212.5 c/20 e Z 380 i
v bw = 100.0 cm As =197 Situagdo: GE Situagao: GE . ’ As = 5.50 Situagdo: GE As =6.26 (3.93 cm?m) (6.14 cm?/m) vrd2 = 71 .28 tm
h=15.0cm o As =0.91 cm?m As = 2.73 cm?/m _ i As =4.43 cm?m cm?m M =102.51 M =999.47 R
cm?/m .~ 5 - 5 h=15.0cm cm?m . 5 o vsw = 0.00 tf/m
— A's = 0.00 cm?m A's = 0.00 cm?m — A's = 0.00 cm?m A's =0.00 kgf.m/m kgf.m/m _ 2
A's =0.00 A's =0.00 . = > asw = 0.00 cm?#m
em2/m om3/m cm?/m ' F =236 tf ' F =236 tf
fiss = 0.00 mm | fiss =0.05 mm
Md = 917 Md = 1844 e
oy kaf.m/m Fd =3.13 tf cm?/m vsd = 4.16 tf/m
gt Fd =3.13 tf bw = 100.0 gt Fd = 7.82 tf Situagéo: GE 210.0 c/20 vrd1 = 10.72 tfim
X bw = 100.0 cm As = 1.71 Situagao: GE i : As = 3.48 Situagdo: GE As =3.90 (3.93 cm?m) Modelo |
h=15.0cm szm} As =1.17 cm*m h=15.0 cm cmzlﬁw As = 2.44 cm?*m cm?m M =230.32 vrd2 = 77.76 tfim
A's = 0.00 A's = 0.00 cm?#m : A's = 0.00 A's = 0.00 cm?m A's =0.00 kgf.m/m vsw = 0.00 tf/m
o o cm?m F=125tf asw = 0.00 cm?m
L4 i LRl fiss = 0.01 mm
'\I/l<df:m?|117 MI? i n??n‘:g . Ai;sz Az’:z; ’*‘41 vsd = 5.73 tf/m
< Fd=1.23f Fd =12.88 f bw = 100.0 o Fd=1.23f Situagao: GE 210.0 c/20 26.3 c/20 i = 10,01 tim
v bw =100.0 cm As = 1.86 Situagéo: GE Situagéo: PE om : As = 4.29 Situagéo: GE As=6.18 (3.93 cm?/m) (1.56 cm?/m) vrd2 = 71.28 tf/m
h=15.0cm cm2/r.n As = 0.40 cm?m As =2.31 cm?/m h=15.0 cm cm2/r.n As =4.11 cm?m cm?/m M = 82.98 M = 1245.86 VW = 0 (')0 t/m
. A's = 0.00 cm?m A's = 0.77 cm?m o . A's = 0.00 cm?m A's = 0.00 kgf.m/m kgf.m/m P
A's =0.00 A's =0.00 A =z > asw = 0.00 cm?#m
em2/m em2/m cm?z/m ' F=531tf ' F=531tf
fiss =0.01 mm | fiss =0.09 mm
- _ As =1.71
Ma= o Md= 1717 Fd =518 tf cm/m vsd = 4.87 tf/m
gl Fd =5.18 tf bw = 100.0 gl Fd = 2.69 tf Situagéo: GE 210.0 c/20 vrd1 = 10.72 tfim
X bw = 100.0 cm As = 1.71 Situagdo: PE cm : As =323 Situagdo: GE As =3.93 (3.93 cm?m) Modelo |
h=15.0cm om3m As = 1.00 cm?/m h=15.0 cm cmzlrﬁ As =2.87 cm?m cm?/m M = 95.61 vrd2 = 77.76 tfim
A's = 0.00 A's = 0.31 cm?m - A's = 0.00 A's = 0.00 cm?m A's =0.00 kgf.m/m vsw = 0.00 tf/m
o . cm?/m F=207tf asw = 0.00 cm?m
cm?/m cm#/m fiss = 0.00 mm
L5 _ ~ As =2.22
Md =917 Md = 1959 Fd = 12.02 tf em?im
kgf.m/m Fd =12.02f bz 1000 | O Fd=5.15tf Situago: GE 210.0 c/20 sd = 508 tiim
bw = 100.0 cm _ Situacgado: PE ’ _ Situacdo: GE As =5.86 (3.93 cm?/m) o
Y _ As = 1.86 - 5 cm As =4.09 - > A - vrd2 = 71.28 tf/m
h=15.0cm 2 As =2.22 cm*/m _ 2 As = 3.34 cm*/m cm?/m M =110.87 _
cm?/m - h=15.0cm cm?/m o — vsw = 0.00 tf/m
— A's =0.72 cm?m — A's = 0.00 cm?#m A's =0.00 kgf.m/m _
A's =0.00 A's =0.00 A = asw = 0.00 cm¥m
5 5 cm?/m F=531tf
cm?m cm?/m -
fiss =0.01 mm
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo A_rmac_iura Armad_ura Cisalhamento
inferior superior
Laje Direcao Verificagdo Verificagao Verificagao Verificagao
Segao Flexao axial axial Segao Flexao axial axial
(compresséao) (tragdo) (compresséao) (tragdo)
_ _ As = 3.08 A's =0.74
Ma = o17 Md = 2067 Fd= 1230 f cm#/m cm#im vsd = 4.13 tfim
gt- Fd = 7.65 tf Fd =12.30 tf bw = 100.0 gt Fd = 7.65 tf Situagao: GE 210.0 c/20 210.0 c/20 vrd1 = 10.72 tfim
% bw = 100.0 cm As = 1.71 Situagdo: GE Situagao: GE _cm ’ As = 3.91 Situacdo: GE As =5.55 (3.93 cm?/m) (3.93 cm?/m) Modelo |
h=15.0cm cr;ﬁlr.n As =0.36 cm?m As =3.08 cm?m h=15.0 cm cr;zlr.n As =2.90 cm?*m cm?/m M =0.00 M =1159.04 vrd2 = 77.76 tfim
A's = 0.00 A's = 0.00 cm?#m A's =0.00 cm?m : A's = 0.00 A's = 0.00 cm?#m A's =0.00 kgf.m/m kgf.m/m vsw = 0.00 tf/m
o o cm?m F=5.38tf F=5.38tf asw = 0.00 cm?m
cm?m cm?/m - o
fiss = 0.01 mm | fiss =0.07 mm
L6 As = 3.45
Md = 999 Md = 1938 Fd = 9.56 tf em?/m
kgf.m/m Fd = 5.09 tf Fd = 9.56 tf bw e 1000 | O Fd = 5.09 tf Situago: GE 210.0 c/20 =518
v bw =100.0 cm As = 2.03 Situagao: GE Situagao: GE = : As = 4.00 Situagao: GE As =5.39 (3.93 cm?m) vrd2 = 71 .28 tim
h=15.0cm - As = 1.28 cm?m As = 3.45 cm?/m _ L As = 3.27 cm?m cm?/m M =433.12 A
cm?/m . a g a h=15.0cm cm?/m S a 0m vsw = 0.00 tf/m
— A's =0.00 cm?m A's = 0.00 cm?m o A's = 0.00 cm?m A's =0.00 kgf.m/m _ 5
A's =0.00 A's =0.00 2 > asw = 0.00 cm#m
5 A cm?/m F=4.14tf
cm?/m cm?m .
fiss = 0.03 mm
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo
Armaduras
. Secao Flexao Ao Ao Secao Flexao Ao Flexo finais
Trecho Laje 2 compressao tracao compressao | tracado
Md = 1368
kaf.m/m Fd =2.51 tf As =2.57 cm?*m
VS8 L1 gt Fd = 3.54 tf Situagao: GE (210.0 c/20 - 3.93
bw = 100.0 cm As = 257 Situagéo: GE As =242 bw = 100.0 cm cm?/m)
h=15.0cm vl As =1.61 cm?m cm?m h=15.0cm fiss = 0.05 mm
4 L2 gm/m A's =000 cm?m |  A's=0.00
A's = 0.00 o
cm?/m
Md = 1968 Fd=2821f As = 2.68 cm?/m
VS8 L1 gt Fd = 2.54 tf Situagao: GE (210.0 c/20 - 3.93
bw =100.0 cm As = 257 Situacéo: GE As =2.68 bw =100.0 cm cm?/m)
h=15.0cm o/ As =1.96 cm?m cm?m h=15.0cm fiss = 0.07 mm
6 L2 cm?/m . 2 ‘o —
o A's = 0.00 cm?m A's =0.00
A's = 0.00 2
2 cm?/m
cm?m
VS1 L1 bw =100.0 cm Md = 2317 Fd =2.05 tf Fd =6.73 tf bw = 100.0 cm As = 5.35 cm?/m
h=15.0cm kgf.m/m Situagdo: GE Situagdo: GE h=15.0cm )
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo Armaduras
Segao Flexao Flexo Flexo Secao Flexao Flexo Flexo finais
Trecho Laje 2 compressao tracao compressao | tracido
4 L3 As =4.18 cm?m As =5.35 (912.5¢/20 - 6.14
As =4.45 A's =0.00 cm?m cm?/m cm?/m)
cm?m A's =0.00 fiss =0.13 mm
A's =0.00 cm?m
cm?m
Md = 1998 Fd =227t As = 2.73 cm?/m
VS8 L1 gt Fd = 5.10 tf Situagdo: GE (810.0 ¢/20 - 3.93
bw =100.0 cm As = 257 Situacéo: GE As =273 bw = 100.0 cm cm?/m)
h=15.0cm o As =1.73 cm?/m cm?/m h=15.0cm fiss = 0.07 mm
1 L2 cm?m o — o =
o A's =0.00 cm?/m A's =0.00
A's =0.00 cm2/m
cm?m
e Fd=4.231f As = 6.33 cm?/m
VS1 L2 gt Fd =10.71 tf Situagéo: GE (812.5¢c/19 - 6.46
bw =100.0 cm As = 5.77 Situacéo: GE As =6.33 bw = 100.0 cm cm?/m)
h=15.0cm ~e As =4.38 cm?m cm?/m h=15.0cm fiss =0.17 mm
3 L3 cm?m I = o =
o A's = 0.00 cm?m A's =0.00
A's =0.00 cm2/m
cm?m
le :r:]/“rgZ Fd = 2.55 tf As = 3.14 cm?/m
VS1 gt Fd = 4.58 tf Situagéo: GE (210.0 c/20 - 3.93
L3 bw =100.0 cm As = 2.80 Situagéo: GE As =3.14 bw = 100.0 cm cm?/m)
2 h=15.0cm cm2/r.n As =2.19 cm?/m cm?m h=15.0cm fiss = 0.09 mm
o A's = 0.00 cm?/m A's =0.00
A's =0.00 2
2 cm?/m
cm?m
Mlg :;238 As =2.59 cm?*m
VS2 L3 g Fd = 1.94 tf (812.5 ¢/20 - 6.14
bw =100.0 cm As = 2.59 Situacéo: GE bw =100.0 cm cm?/m)
h=15.0cm - As = 0.44 cm?/m h=15.0cm fiss = 0.00 mm
2 L4 em/m | A's = 0.00 cm?/m
A's =0.00 )
cm?m
VS2 L3 bw =100.0 cm Md = 1368 Fd = 1.94 tf bw = 100.0 cm As = 2.59 cm?/m
h=15.0cm kgf.m/m Situacéo: GE h=15.0cm )
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo
Armaduras
Secao Flexao Flexo Flexo Secao Flexao Flexo Flexo finais
Trecho Laje 2 compressao tracao compressao | tracido
1 L4 As = 0.44 cm?/m (912.5¢/20 - 6.14
As = 2.59 A's =0.00 cm?m cm?/m)
cm?/m fiss = 0.00 mm
A's =0.00
cm?/m
Md = 1998 Fd=1781f As = 2.59 cm?/m
VS3 L4 gt Fd = 2.55 tf Situagdo: GE (812.5¢/20 - 6.14
bw =100.0 cm As = 2 59 Situacéo: GE As =1.93 bw = 100.0 cm cm?/m)
h=15.0cm o As =1.34 cm?/m cm?/m h=15.0cm fiss = 0.02 mm
1 L5 cm?/m . o —
o A's =0.00 cm?/m A's =0.00
A's =0.00 cm2/m
cm?/m
e Fd=1781f As = 2.59 cm?/m
VS3 L4 gt Fd =2.55 tf Situagdo: GE (812.5¢/20 - 6.14
bw =100.0 cm As = 2.59 Situacéo: GE As =1.93 bw = 100.0 cm cm?/m)
h=15.0cm i As =1.34 cm?/m cm?/m h=15.0cm fiss = 0.02 mm
2 L5 cm?/m T — o —
o A's = 0.00 cm?/m A's =0.00
A's =0.00 cm2/m
cm?m
le :r:]f’rgs Fd=0.31tf As = 2.59 cm?/m
VS4 L5 gt Fd =5.17 tf Situagdo: GE (812.5¢/20 - 6.14
bw =100.0 cm As = 2.59 Situagéo: GE As =1.14 bw = 100.0 cm cm?/m)
h=15.0cm o As = 0.39 cm?m cm?m h=15.0cm fiss =0.01 mm
1 L6 cm?/m T — a ‘e —
o A's = 0.00 cm?/m A's =0.00
A's =0.00 2
2 cm?/m
cm?m
le fzr;frEB Fd=0.31tf As = 2.59 cm?/m
VS4 L5 gt Fd =517 tf Situagdo: GE (812.5¢/20 - 6.14
bw =100.0 cm As = 2.59 Situagdo: GE As=1.14 bw =100.0 cm cm?/m)
h=15.0cm - As = 0.39 cm?m cm?m h=15.0cm fiss =0.01 mm
2 L6 cm?m - o —
o A's =0.00 cm?m A's =0.00
A's =0.00 2
2 cm?/m
cm?m
VS7 L6 bw =100.0 cm Md = 2267 Fd =7.36 tf bw =100.0 cm As = 5.34 cm?/m
h=15.0cm kgf.m/m Situagéo: GE h=15.0cm )
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo
Armaduras
Secao Flexao Flexo Flexo Segao Flexao Flexo Flexo finais
Trecho Laje 2 compressao tracao compressdo | tracdo
1 As =5.34 (912.5¢c/20 - 6.14
As =4.35 cm?m cm?/m)
cm?m A's =0.00 fiss =0.13 mm
A's =0.00 cm?m
cm?/m
Md = 1998 Fd=1.221f As = 2.59 cm?/m
VS6 gt Fd =0.77 tf Situagao: GE (912.5¢c/20 - 6.14
L6 bw =100.0 cm As = 2 59 Situacéo: GE As =1.24 bw = 100.0 cm cm?/m)
1 h=15.0cm CmZ/r.n As = 0.97 cm?m cm?/m h=15.0cm fiss =0.01 mm
o A's =0.00 cm?/m A's =0.00
A's =0.00 cm2/m
cm?/m
S Fd = 2.06 tf As = 4.42 cm?/m
VS5 gt Fd = 3.83 f Situagdo: GE (812.5 ¢/20 - 6.14
L6 bw =100.0 cm As = 4.14 Situacéo: GE As =4.42 bw = 100.0 cm cm?/m)
h=15.0cm i As = 3.63 cm?m cm?/m h=15.0cm fiss =0.10 mm
1 cm?/m = = 2 o —
o A's = 0.00 cm?/m A's =0.00
A's = 0.00 a
2 cm?/m
cm?/m
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Dados da Escada

Superior fck = 400.00 E =318758 Peso Espec = 2500.00
P kgf/cm? kgf/cm? kgf/m?
Lance 4 cobr =2.00 cm
ESCADA: E1
Secédo (cm) Carregamento (kgf/m?) Retracao
Temperatura | Deform.
. Caso T1 X
Trecho | Piso | Espelho | Espessura Pgsq Amd(_ental Paredes Total Caso T2 Deform.
Préprio | Revestimento | Outras (°C) Y
(%o)
300.00 0.00
LE1 30 16.7 17 704.37 100.00 0.00 1104.37
300.00 0.00
LE2 17 425.00 100.00 0.00 825.00
300.00 0.00
LE3 30 16.7 17 653.00 100.00 0.00 1053.00
Resultados da Escada
Superior fck = 400.00 E = 318758 Peso Espec = 2500.00
P kgf/cm? kgf/cm? kgf/m?
Lance 4 cobr =2.00 cm
ESCADA: E1
ARMADURAS NA LAJE
Esforcos Resultados
Ndx Ndy Mdx Mdy Armadura inferior Armadura superior
Trecho '?t‘:;‘ '?t‘:)y (kgf.m/im) | (kgf.m/m) Asx Asy Asx Asy
As =9.67 cm?/m As =1.93 cm?m
LE1 a2 | 122 3718 218 012.5 c/12 08.0 /25
) ) (10.23 cm?*m) (2.01 cm?*m)
8.07 393 As =14.86 cm?m As =7.52 cm?*m A's =3.77 cm?m A's =4.95 cm?/m
LE2 176 | 457 6655 3117 220.0 c/20 212.5 c/16 210.0 c/20 26.3 /6
) ) (15.71 cm?m) (7.67 cm?/m) (3.93 cm?/m) (5.20 cm?*/m)
18.23 211 As =13.03 cm?*m As =2.61 cm?m A's = 2.24 cm?m
LE3 068 533 6737 802 212.5 c/9 28.0 ¢/19 8.0 ¢/20
) ) (13.64 cm?m) (2.65 cm?*/m) (2.51 cm?m)
ARMADURAS NA CONTINUIDADE
Viga Laje 1 Momentos fletores (kgf.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A's (inferior)
LE2 A's = 11.46 cm?*m
Barra LE3 5171 816.0 c/17
(11.83 cm?¥m)
LE2 A's = 8.07 cm?m
Barra LE1 3549 812.5 c/15
(8.18 cm?/m)
As =23.51 cm?*m A's = 3.57 cm?*m
vl ! 9470 207 012.5 c/5 08.0 ¢/13
(24.54 cm?/m) (3.87 cm?m)
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Calculos da Escada

Superior
Lance 4

fck = 400.00 kgflcm?  E = 318758 kgf/cm?

cobr =2.00 cm

Peso Espec = 2500.00 kgf/m?

ESCADA: E1

ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Laje Diregéio ~ Verlflt':agao Verlflt':agao ; Venfu;agao Verlflt':agao A.rmac.lura Armad_ura Cisalhamento
Flexdao axial axial Flexao axial axial inferior superior
(compressao) (tracdo) (compresséo) (tracdo)
Md = 3718 As =9.67 cm?m
vsd = 9.41 tf/m
kgf.m/m Fd = 24.25 f Fd = 26.80 tf (1'81223'50%%) vrd1 = 13.63 tf/m
X As = 6.19 Situagao: GE Situagao: GE M - 2066.57 M = 0.00 kgf.m/m Modelo |
sz/rh As =3.12 cm?m As = 9.67 cm?m K fm/ﬁ F =0.00 tf vrd2 = 89.91 tf/m
— A's = 0.00 cm?m A's = 0.00 cm?m _g y fiss = 0.00 mm vsw = 0.00 tf/m
A's =0.00 F=13.17 {f _ 5
5 - asw = 0.00 cm*m
LEA cm?/m fiss =0.09 mm
Md = 879 As =1.93 cm?m
oy Fd =156 1 (201 emim) urdt = 10,82 tim
Y As =153 Sl TE (E1S M = 144.40 M=0.00kgtm/m | 5 - 8397 tfjm
2 As = 0.60 cm#m F =0.00 tf _
cm?/m A's = 0.00 em/m kgf.m/m fiss = 0.00 mm vsw = 0.00 tf/m
A's =0.00 ’ F=0.71tf ’ asw = 0.00 cm*m
cm?/m fiss = 0.01 mm
= = = 2,
Md > o8] Md= 7S As ,2,213 'gi/;’g fm 1 A's = 3.68 cm2im vsd = 4.21 tfm
at- Fd = 8.07 tf Fd =14.11 tf gt Fd = 8.07 tf Fd = 14.11 tf (5 71’ cmz/m) 210.0 c/20 vrd1 = 14.78 tfim
X As = 13.13 Situagao: GE Situagéo: GE As = 1.89 Situagdo: GE Situagéo: GE M - 3080.78 (3.93 cm?m) Modelo |
cmzln% As =12.16 cm?*m As =14.86 cm?m cm2/r:n As =0.82 cm?m As =3.77 cm*m K fm/ﬁ M = 0.00 kgf.m/m vrd2 = 87.48 tfim
—_ A's = 0.00 cm#m A's =0.00 cm*m — A's =0.00 cm?#m A's =0.00 cm*¥m 9 - F =5.40tf vsw = 0.00 tf/m
A's =0.00 A's =0.00 F =5.40 tf _ _ 2
5 5 o fiss =0.01 mm asw = 0.00 cm?/m
LE2 cm?/m cm?/m fiss = 0.09 mm
Md = 3429 Md = 2427 As =7.52 cm?m A's = 4.54 cm?m
kgf.m/m Fd =3.93 tf Fd = 5.48 tf kgf.m/m Fd = 3.93 tf Fd = 5.48 tf 212.5 c/216 210.0 c/217 vsd f 4.29 tf/m
Situaggo: GE Situagdo: GE Situagao: GE Situaggo: GE (7.67 cm*/m) (4.62 cm?/m) vrd1 = 11.60 tf/m
Y As =6.70 _ L _ T, As=4.19 _ e _ T, M =801.29 M = 143.53 vrd2 = 76.95 tf/m
5 As =6.11 cm?m As =7.52 cm?m 5 As = 3.65 cm?m As =4.95 cm?/m _
cm?/m A's = 0.00 cm?/m A's = 0.00 cm?/m cm?/m A's=0.00cm¥m | A's=0.00cm?m kgf.m/m kgf.m/m vsw = 0.00 tfim
A's =0.00 ) ) A's =0.00 : ) F=1.28tf F=128tf asw = 0.00 cm?m
cm?/m cm?/m fiss = 0.02 mm fiss =0.00 mm
= = 2
G R
gt Fd =18.23 tf Fd =11.61 tf (3 64.cm2/m) vrd1 = 14.50 tf/m
- Situagao: GE Situagao: GE - M = 0.00 kgf.m/m Modelo |
LE3 X Ascm}/:fz As =9.46 cm?/m As =13.03 cm?*m M K ??f,i’]sz F =0.00 tf vrd2 = 89.91 tfim
— A's = 0.00 cm?*m A's = 0.00 cm?*m 9 - fiss = 0.00 mm vsw = 0.00 tf/m
A's =0.00 F =5.06 tf _ 5
5 - asw = 0.00 cm?m
cm?/m fiss =0.09 mm
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Laie Direcio Verificagao Verificagao Verificagdo Verificagao Armadura Armadura Cisalhamento
! ¢ Flexdo axial axial Flexao axial axial inferior superior
(compressao) (tragdo) (compresséo) (tragdo)
Md = 879 Md = 1175 As=261cm?m | A's=224cm?m
kgf.m/m Fd =211t Fd = 2.79 tf kgf.m/m Fd =211t Fd =279 tf 28.0 c/29 28.0 C/EO vsd = 2.32 tf/m
Y As = 1.53 Situagao: GE Situagao: GE As =1.87 Situagdo: GE Situagao: GE (36_5;; /1n71) (fﬂSJ:g /srg) vrg; f ;gg? Igm
in_ﬁ/rﬁ As = 1.09 cm?m As = 1.80 cm?m in_ﬁ/rﬁ As = 1.59 cm?m As =2.24 cm?m k;;f.m/rﬁ kg;f.m/r.n V\:SW; 0.00 tf/nr]n
A's = 0.00 A's = 0.00 cm?#m A's = 0.00 cm?#m A's = 0.00 A's =0.00 cm?#m A's = 0.00 cm?#m F=1071f F=1071f asw = 0.00 cm?/m
cm?/m cm?/m fiss = 0.01 mm fiss = 0.03 mm
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
Viga Laje 1 Momento negativo Momento positivo Armaduras
Flexdo Flexo Flexo Flexdo Flexo Flexo finais
Trecho Laje 2 compressao tracao compressao tracao
Md = 5688
LE2 kgf.m/m Fd = 3.86 tf Fd = 11.61 tf
Barra As = 998 Situacdo: GE Situagéo: GE fiss = 0.00 mm
LE3 sz/"n As =9.50 cm?/m As = 11.46 cm?m A's = 11.46 cm?/m
A's = 0.00 A's = 0.00 cm?*m A's = 0.00 cm?m (216.0 c/17 - 11.83
sz/rh cm?/m)
Md = 3903
LE> LGl Fd = 7.48 tf Fd = 10.41 tf
Barra As = 6.70 Situacdo: GE Situagéo: GE fiss = 0.00 mm
LE1 cm%n As =5.72 cm?*m As =8.07 cm?m A's = 8.07 cm?m
A's = 0.00 A's = 0.00 cm?*/m A's = 0.00 cm?*m (12.5¢/15-8.18
sz/rh cm?/m)
Md = 9470 Md = 1368 As =23.51 cm?m
VS LEq kgf.m/m Fd =24.18 tf Fd = 26.80 tf kgf.m/m Fd = 26.80 tf (”12';‘,’]/27”;)24'54
As = 20.70 Situacdo: GE Situacao: GE As = 259 Situagao: PE fiss = 0.13 mm
1 L3 cmZ/n:| As =18.37 cm?/m As =23.51 cm?m sz/l.Tl As = 3.57 cm?/m A's = 3 5'7 cm?m
e = 2 s = 2 'e = 2 .
A's = 0.00 A's =0.00 cm?*m A's =0.00 cm?*m A's = 0.00 A's =2.59 cm?*m (28.0 c/13 - 3.87
cm?m cm?m cm?m)
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Dados do Radier
Superior fck = 400.00 kgflcm?  E = 318758 kgf/lcm?*  Peso Espec = 2500.00 kgf/m?
Lance 4 cobr =3.50 cm
Secéo (cm) Cargas (kgf/m?) Retracao
Temperatura | Deform.
. Caso T1 X
Radier Elevagao Nivel Pgsq Acldt_ental Paredes Total Caso T2 Deform.
Proprio | Revestimento | Outras (°C) Y
(%o)
300.00 0.00
L7 15 0.00 9700.00 | 375.00 15450 0.00 829.50
Resultados do Radier
Superior fck = 400.00 E = 318758 Peso Espec = 2500.00
P kgf/lcm? kgf/icm? kgf/m?
Lance 4 cobr = 3.50 cm
Espessura Carga Mdx Mdy
e (cm) (kgfim?) | (kgf.m/m) | (kgf.m/m) (R Asy
As =1.93 cm?/m As = 2.59 cm?/m
L7 15 829.50 110 198 (8.0 c/10 - 5.03 (8.0 c/10 - 5.03
cm?/m) cm?/m)
Calculos do Radier
Superior fck = 400.00 kgflcm?  E = 318758 kgf/lcm?>  Peso Espec = 2500.00 kgf/m?
Lance 4 cobr =3.50 cm
ARMADURAS POSITIVAS (RADIER)
Momento positivo Momento negativo Air:;:ﬁ::a Cisalhamento
Radier Direcao Verificagao Verificagao
Secao Flexao axial Secao Flexdo axial
(tragao) (tragao)
As =193
Md =917 Md = 151 cm?m
Fd=3.13 tf Fd=3.13 tf vsd = 0.98 tf/m
bw = 100.0 kgf.m/m Situagdo: GE | bw = 100.0 kgf.m/m Situagdo: GE 5'”53'0 of 2/0 vrd1 = 10.01 tf/m
N w =100 As=1.93 As = 0.72 om As = 0.31 As = 0.80 ( e Z?Ggl) Modelo |
he 1°5m0 s o cm?/m h=15.0 S v cm?/m ey vrd2 = 68.69 tf/m
=1o.0¢cm A'crr_l OmOO A's = 0.00 cm Alcn_] OmOO A's =0.00 F 9 6“2321“ vsw = 0.00 tf/m
s=". cm?/m s=". cm?/m . asw = 0.00 cm?m
cm?/m cm?/m fiss = 0.00
L7 mm
As = 2.59
'\I"(dfz ?17 Fd = 15.51 tf '\k"‘f/gG Fd = 15.51 tf 8”32”/% 4= 157t
bw = gl.m/m Situagdo: PE | bw = 100.0 gl-m/m Situagéo: PE a6.0c/ vsd =157 tim
w = 100.0 As = 2.59 cm As=218 (5.03 cm?m) vrd1 = 9.44 tf/m
Y cm As =2.09 i h =150 As =0.21 i M = 119.40 vrd2 = 63.50 tfim
h=15.0cm cm?/m A,C"_] 0.97 m . cm?/m A's = 1.39 kgf.m/m vsw = 0.00 tf/m
A's = 0.00 sn']% ¢ A's = 0.00 erZ/r'n F=439t | asw=0.00cm?m
cm?/m cm?/m fiss = 0.02
mm
MALHA BASE SUPERIOR
Laje As,cal As,ef
L7 2.09 cm?*m 8.0 ¢/10 cm (5.03 cm?/m)
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Pavimento Pavimento

Resultados dos Pilares

Pavimento fck = 400.00 kgf/lcm?  E = 318758 kgf/lcm?*  Peso Espec = 2500.00 kgf/m?

Lance 5 cobr =3.50 cm
Dados | Resultados
leb Nd MBd MHd As b .
= Nivel vinc max topo topo Armaduras Estribo Esb
. Secao Topo b
Pilar Altura leh Nd MBd MHd As h
(cm) . . o Base Esb
(cm) vinc min base base %o armad cota h
(cm) (tf) (kgf.m) | (kgf.m) total
6.03
50.00 645.00 3216.0
P1 X 10022.50 EL 4.41 0 0 6.03 2 5.0 | 44.63
1:20 80.00 322.50 | 645.00 0.00 2537 1521 3216.0 c/15 | 27.90
’ EL 0.4
82 16.0
12.57
80.00 645.00 4 2 20.0
P5 X 10022.50 EL 13.23 0 0 18.85 2 5.0 | 27.90
1:20 150.00 322.50 | 645.00 0.00 2416 1580 6 @ 20.0 c/20 | 14.88
’ EL 0.4
16 2 20.0
12.57
80.00 645.00 4 ¢ 20.0
P6 X 10022.50 EL 13.23 0 0 18.85 25.0 | 27.90
1:20 150.00 322.50 | 645.00 0.00 2417 1586 6 @ 20.0 c/20 | 14.88
’ EL 0.4
16 ¢ 20.0
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Calculo do Pilar P1

Pavimento Pavimento - Lance 5

Dados da secéo transversal

Dados do concreto

Secgao retangular

b =50.00cm h=280.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/cm?

Peso especifico = 2500.00 kgf/m?
Fi=211

Dimensionamento da armadura longitudinal

Direcéao Calculo da esbeltez Esforcos maximos
. ?élrlcgla,%zo(l)ﬂ;m Msdtopo = 0 kgf.m Ndmax = 4.41 tf
- Msdbase = 2537 kgf.m Ndmin = 0.00 tf
Esbeltez = 44.63 ni = 0.00
= . — = = 2
ki) Msdbase = 1521 kgf.m | Td = 0 kgf.m (As| = 0.00 cm?)

Dimensionamento por: Se¢ao de centro

Armadura I -
Diregéio Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo =0
Msdiopo = 9 Madcentro = 0 .
B Msdcentro = 2537 Madbase = 0 M1d,min = 132 3516.0
Msdbase = 2537 M2d = 197 M2d,min =73 3 g 16'0 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2
lambda1 = 39.38 _ ' Msd(x) = 2734 kgf.m
Med =0 Msd(y) = 1371 kgf.m
Msdtopo = 0 ngt:er:ﬁrz 2 0 ?210%%m2 Mrd(x) = 15458 kgf.m
H Msdcentro = 1277 Madbase = 0 M1d,min = 172 0 4 o Mrd(y) = 7753 kgf.m
Msdbase = 1277 - M2d,min =0 e Mrd/Msd=5.65
_ M2d = 94
lambda1 = 35.00 Mcd = 0

Dimensionamento da armadura transversal

Modelo calculo

Esforcos

Inclinagao bielas Cisalhamento Torgcao
VBd topo = 0.80 tf _
| VBd base =0.80tf | 10 = 0 kgfm
Gama-n = 1.00

VHd topo = 0.48 tf

45 VHd base = 0.48 tf
Gama-n = 1.00
Verificagao de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =0.80 tf Td = 0 kgf.m _
B VRA2 = 234.32tf | TRd2 = 41293 kgf.m | V4/VRd2 + Td/TRd2 =0.00

Vd = 0.48 tf Td = 0 kgf.m _
H VRd2 = 243.65tf | TRd2 = 41293 kgf.m | Y4/VRd2 + Td/TRd2 =0.00
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Armadura de cisalhamento
Diregao Dados Armadura Armadura
minima cisalhamento
d=45.20cm L
veo=38.06tF |y =000 | v = 0.00
k=1.00 emz/m ’ Asw = 0.00 cm?#m
Vc = 38.06 tf
d=75.20cm L
Ve = 39.58 tf Vmin = 0.001F | o~ 00 tf
-~ Aswmin = 0.00 _ 2
k=1.00 em2/m Asw = 0.00 cm?/m
Vc = 39.58 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados A:g\;(;l;ra Topo Base final
he = 15.38 cm _ > Zr =0.00 tf Zr =0.00 tf Asw = 0.00 cm?m
Ae = 2236.69 cm2 | A90=0.00cm Zs=000tf | Zs=0.00tf 2 5.0 /15

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

296



SVAIZER & GUTIERREZ

e nngwen har 1 a

Calculo do Pilar P5

Pavimento Pavimento - Lance 5

Dados do concreto
fck = 400.00 kgf/cm?
Ecs = 318758 kgf/lcm?
Peso especifico = 2500.00 kgf/im?
Fi=2.07

Dados da secéao transversal

Secgao retangular
b=80.00cm h=150.00cm
Cobrimento = 3.50 cm

Dimensionamento da armadura longitudinal

Direcéao Calculo da esbeltez Esforcos maximos
V|rlculo =EL Msdtopo = 0 kgf.m Ndmax = 13.23 tf
B le = 645.00 cm Msdbase = 2416 kgf.m | Ndmin = 0.00 tf
Esbeltez = 27.90 om0
—_ . — = = 2
Esbolios = 14 88 Msdbase = 1580 kgf.m | Td = 0 kgf.m (Asl = 0.00 cm2)

Dimensionamento por: Se¢ao de centro

Diregéio Momentos (kgf.m) I:r:g;tauddui:'na;I Verificacao longitudinal
Iniciais Adicionais Minimos Final
_ Madtopo = 0
Msdtopo = 9 Madcentro = 0 S
B Msdcentro = 2416 Madbase = 0 M1d,min = 516 43200
Msdbase = 2416 M2d = 239 M2d,min =0 6 o 20'0 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2
lambda1 = 35.00 Mcd = 0 ’ Msd(x) = 2655 kgf.m
— Msd(y) = 1647 kgf.m
Msdtopo = 0 m:gg’eﬁﬁrg 0 0 ;8”2270&?”2 Mrd(x) = 78166 kgf.m
H Msdcentro = 1580 Madbase = 0 M1d,min = 794 0 4 o Mrd(y) = 48494 kgf.m
Msdbase = 1580 | 1o > M2d,min = 0 e Mrd/Msd=29.44
lambda1 = 35.00 Mod ;0

Dimensionamento da armadura transversal

Modelo calculo Esforcos
Inclinagdo bielas Cisalhamento Torcéo
VBd topo = 0.77 tf _
| VBd base = 0.77tf | [ = Okgftm
Gama-n = 1.00

VHd topo = 0.50 tf

45 VHd base = 0.50 tf
Gama-n = 1.00
Verificagao de esforgos limites

Direcao Cisalhamento Torcao Cisalhamento + Torcao

Vd =0.77 tf Td = 0 kgf.m _
B VRd2 =729.00tf | TRd2 = 209130 kgf.m | Y4/VRd2+Td/TRd2 =0.00

Vd = 0.50 tf Td = 0 kgf.m _
H VRd2 = 751.68tf | TRd2 = 209130 kgf.m | V&/VRd2 + Td/TRd2 =0.00

Av. Vereador Narciso Yague Guimardes, 124 sala 32 Centro Civico Mogi das Cruzes /SP - CEP:08780 -000 - Fone:11-4796-1420

297



SVAIZER & GUTIERREZ

e nngwenha®™i1ia
Armadura de cisalhamento
Diregao Armadura Armadura
Dados .. .
minima cisalhamento
d=75.00cm
B Vc0 = 118.42 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Ve = 11842 tf
d=145.00cm
H Vc0 = 122.11 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Ve =122.11 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 26.09 cm _ > Zr =0.00 tf Zr =0.00 tf Asw = 0.00 cm?m
Ae = 6680.53 cmz | A90=0.00cm Zs=000tf | Zs=0.00tf 2 5.0 ¢/20
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Calculo do Pilar P6

Pavimento Pavimento - Lance 5

Dados da secéao transversal

Dados do concreto

Secgao retangular
b=80.00cm h=150.00cm
Cobrimento = 3.50 cm

fck = 400.00 kgf/cm?

Ecs = 318758 kgf/lcm?

Peso especifico = 2500.00 kgf/im?
Fi=2.07

Dimensionamento da armadura longitudinal

Direcao Calculo da esbeltez Esforcos maximos
V”lCUIO =EL Msdtopo = 0 kgf.m Ndmax = 13.23 tf
B le = 645.00 cm _ o
_ Msdbase = 2417 kgf.m Ndmin = 0.00 tf
Esbeltez = 27.90 o
Vinculo = EL ni = 0.00
H le = 645.00 om Msdtopo = 0 kgf.m Gama-n = 1.00
- . = = = 2
Esbeltez = 14.88 Msdbase = 1586 kgf.m | Td = 0 kgf.m (Asl = 0.00 cm?)

Dimensionamento por: Se¢ao de centro

Armadura I -
Direcdo Momentos (kgf.m) longitudinal Verificagao longitudinal
Iniciais Adicionais Minimos Final
Msdtopo = 0 Madtopo = (_)
Msdcentro = 2416 | MaaoeMt0 =0 | ;44 min = 516
B _ Madbase = 0 gl 49 20.0 1.4G1+1.4G2+0.98Q+1.4V2+0.76D2
Msdbase = 2416 — M2d,min =0 -
lambda1 = 35.00 M2d = 239 6 2 20.0 Msd(x) = 2654 kgf.m
Mcd =0 Msd(y) = 1653 kgf.m
Msdtono = 0 Madtopo =0 16920.0 Mrd(x) = 78147 kgf.m
po = _ Madcentro = 0 L 50.27 cm? Mrd(y) = 48669 kgf.m
H | Msdeentro=1986 | \pogpase=0 | MIdmin=794 14 40 Mrd/Msd=29.44
Msdbase = 1586 - M2d,min =0 . '
_ M2d = 67
lambda1 = 35.00 _
Mcd =0

Dimensionamento da armadura transversal

Modelo calculo Esforgos
Inclinagao bielas Cisalhamento Torcao
VBd topo = 0.77 tf _
| VBd base =0.77tf | /4= Okgfm
Gama-n = 1.00

VHd topo = 0.50 tf

45 VHd base = 0.50 tf
Gama-n = 1.00
Verificacdo de esforcos limites

Diregao Cisalhamento Torgao Cisalhamento + Torgao

Vd =0.77 tf Td =0 kgf.m _
B VRA2 = 729.00 tf | TRd2 = 209130 kgf.m | Y&/VRd2 +Td/TRd2=0.00

Vd =0.50 tf Td = 0 kgf.m _
H VRd2 = 751.68 tf | TRd2 = 209130 kgf.m | V/VRA2 +Td/TRd2=0.00
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Armadura de cisalhamento
Diregao Armadura Armadura
Dados g .
minima cisalhamento
d=75.00cm
B Vc0 = 118.42 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?m Asw = 0.00 cm?/m
Vc =118.42 tf
d =145.00 cm
H Vc0 = 122.11 tf Vmin = 0.00 tf Vsw = 0.00 tf
k=1.00 Aswmin = 0.00 cm?*m Asw = 0.00 cm?/m
Ve =12211 tf
~ Armadura de
Armadura de torcao fretagem Armadura
Dados Arma(!ura Topo Base final
torcao
he = 26.09 cm _ > Zr =0.00 tf Zr =0.00 tf Asw = 0.00 cm?m
Ae = 6680.53 cmz | A90=0.00cm Zs=000tf | Zs=0.00tf 2 5.0 ¢/20
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Calculo dos Pilares
Pavimento fck = 400.00 E = 318758 Peso Espec = 2500.00
kgf/cm? kgficm? kgf/m?
Lance 5 cobr=3.50 cm
. vinc Nd max Msd(x) Mrd(x) Asb
. Secéao esb B .
Pilar . Nd min Msd(y) Mrd(y) Mrd/Msd As h
(em) | vine (th) (kgfm) | (kgf.m) (cm?)
esb H ’ '
EL 6.03
o1 5000 1 44563 4.41 2734 15458 (32 16.0)
80.00 EL 0.00 1371 7753 5.65 6.03
) 27.90 (32 16.0)
80.00 EL 12.57
P5 X 27.90 13.23 2655 78166 (4 2 20.0)
150.00 EL 0.00 1647 48494 29.44 18.85
' 14.88 (6 2 20.0)
80.00 EL 12.57
P6 X 27.90 13.23 2654 78147 29 44 (4 2 20.0)
150.00 EL 0.00 1653 48669 : 18.85
) 14.88 (6 2 20.0)

Quadro de Cargas e Taxa de Compressao Permanente nos Pilares

Pavimento
Taxa de Taxa de
Pilares Segao (cm) | Nmax (tf) Nmin (tf) Nperm (tf) compressao compressao
(bruta) (homogeneizada)
P1 50x80 3.15 0.00 4.41 0.00 0.00
P5 80x150 9.45 0.00 13.23 0.00 0.00
P6 80x150 9.45 0.00 13.23 0.00 0.00
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