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APRESENTACAO

A GANEM Engenharia Ltda apresenta a seguir o projeto estrutural referente a estacao
elevatéria de esgoto bruto da Elevatoria de Esgoto EEEB Vale Encantado I
localizadas no bairro de Vale Encantado, Vila Velha. Este trabalho resulta do Contrato
N° 263/2009 entre a GANEM Engenharia Ltda EPP e a CESAN - Companhia
Espirito Santense de Saneamento.

O trabalho esta apresentado em volume unico.
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1 INTRODUCAO

1.1 Objetivos

O presente trabalho tem como objetivo apresentar as memorias de calculo para elaboracéo
do projeto estrutural e de fundagédo da Elevatéria de Esgoto Bruto EEEB Il localizadas em
Vale Encantado, Vila Velha.

1.2 Metodologias e programas utilizados

O projeto foi modelado e dimensionado para cada elemento estrutural através do Software
Eberick V9 através de analise por grelha equivalente em cortinas e placas e grelha espacial
para vigas e pilares. A versdo do programa € 2014.06 (v.9.257) e o software possui a
licenca numero 145108-0.
1.3 Normas Técnicas Utilizadas
O Projeto estrutural esta de acordo com as seguintes normas técnicas:

NBR 6118:2007 - Projeto Estrutural de Concreto;

NBR 6120:1980 - Cargas para o célculo de estruturas de edificacfes;

NBR 6122:2010 - Projeto e Execucéo de Fundacgoes
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2 INFORMACOES GERAIS

Uso de concreto estrutural em todos os elementos com fck = 30MPa, modulo de
elasticidade (Eci) > 30.680 MPa e relagdo agua e cimento menor que 0,55. O concreto
devera ter resisténcia conforme o especificado no projeto estrutural, e devera ser
impermeavel: a areia e a brita utilizados ndo poderéo provocar reac¢des alcali-agregado com
0 cimento, nem conter materiais organicos, ou argilosos, e a utilizagcdo de aditivos so
podera ser feito se comprovadamente ndo atacarem 0 ago ou 0 concreto. A agua a ser
utilizada devera ser de acordo com as normas vigentes, ndo podendo conter excesso de
ions cloretos ou sulfatos.

A dosagem (tragco) do concreto, bem como a indicagdo da granulometria dos agregados,
forma de vibragdo, etc., deverdo ser especificados por empresa especializada, com
ensaios de laboratorio.

A fixacdo do fator agua-cimento e a utilizacdo dos agregados, miudos e graudos, terdo em
vista a resisténcia e a trabalhabilidade de concreto, compativeis com as dimensdes e
acabamento das pecas.

A concretagem sO podera ser iniciada apés a colocacdo previa de todas as tubulacdes e
outros elementos exigidos pelo projeto. Nao sera admitido o lancamento do concreto de
altura superior a 2m.

Todo o concreto devera receber cura cuidadosamente. As pecas serdo mantidas umidas
pelo prazo minimo de 07 (sete) dias e ndo poderdo, de maneira alguma, ficar expostas sem
protecdo adequada. O escoramento deverd ser mantido por no minimo 14 dias e
posteriormente  deverA ser rescorado de acordo com o0 projeto de
escoramento/rescoramento de empresa especializada. O prazo de retirada do escoramento
podera ser reduzido desde que seja atingido na data de retirada, o fck e o modulo de
elasticidade Eci especificados em projeto.

O adensamento sera obtido por vibradores de imersdo ou por vibradores de forma e o
equipamento devera ter mangote com diametro maxima de 40mm.

A vibracdo serd executada de modo a impedir as falhas de concretagem e evitar a
segregacdo da nata de cimento. Antes do langcamento do concreto as férmas
deverdo ser perfeitamente limpas, molhadas e perfeitamente estanques, a fim de
impedir a fuga da nata de cimento.

Caso exista aterro no local da sapata, o projeto devera ser revisto e as profundidades de
apoio das sapatas deveréao ser revisadas;

Caberad ao Construtor investigar a ocorréncia de meios agressivos no subsolo, e caso
constatado comunicar imediatamente ao proprietario. Antes do lancamento do concreto
para confeccdo dos elementos, as cavas deverdo ser cuidadosamente limpas, isentas de
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guaisquer materiais que sejam nocivos ao concreto, tais como: madeiras, solos carregados
por chuva, etc.

Em caso de existéncia de agua nas cavas da fundacdo devera haver total esgotamento,
nao sendo permitida sua concretagem antes dessa providéncia. Em nenhuma hipétese os
elementos serdo concretados usando os solos diretamente como forma lateral.

As formas dever&o garantir a geometria final das pecgas estruturais, serem bem travadas e
escoradas, sem se deformarem, podendo ser utilizados desmoldastes. Deverao ser limpas
e molhadas antes da concretagem. N&o poderdo ocasionar desaprumos ou
desalinhamentos que prejudiguem o bom funcionamento estrutural, nem a estética. A
retirada devera ser cuidadosa, ap0s o0 periodo necessario para se atingir a resisténcia e
modulo de elasticidade necessérios. A execucdo dos elementos estruturais em concreto
devera satisfazer as normas estabelecidas para o concreto armado, acrescidos das
seguintes recomendagoes:

a) As formas de primeiro uso executadas em madeira compensada a prova de agua de
no minimo 14 mm de espessura.

b) As formas terdo absoluto rigor no alinhamento, paralelismo, niveis e prumadas. N&o
sera permitida a introducao de ferro de fixagdo das formas através do concreto.

C) As armaduras terdo o recobrimento minimo recomendado pela ABNT, nunca inferior
a 2,00cm, e serdo mantidos afastados das formas por meio de espacadores de argamassa,
feitos com os mesmos materiais do concreto.

d) O cimento a ser empregado sera de uma s6 marca, e 0s agregados (brita 0) de uma
Unica procedéncia.

e) As interrupgdes de concretagem deverao obedecer a um plano preestabelecido afim
de que as emendas delas decorrentes nédo prejudiquem o aspecto arquiteténico.

f) A retirada das formas serd efetuada de modo a ndo danificar as superficies do
concreto.

0) O concreto ndo sera em hipotese alguma, retocado ou pintado com nata de cimento.

A armadura a ser utilizada ndo podera apresentar indicios de corrosdo. E obrigatoria a
utilizacédo de espacgadores entre forma e armacao para garantir os cobrimentos de projeto.

E obrigatoria a utilizagdo de "caranguejos" ou pecas plasticas apropriadas, para garantir o
posicionamento de armaduras negativas de lajes.

Cobrimento das ferragens = 3,0 cm (Lajes); 3,0cm (Vigas); 3,0 cm (Pilares); 3,0cm
(Elementos de Fundagéo e Contencéo);
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3 RELATORIO DE DADOS DE OBRA

3.1 —Coeficientes e combinacdes utilizadas

Acio Coeficientes de ponderagdo Fatores de combinacéo
Desfavoravel Favoravel Fundagbes Psi0 Psil Psi2
Peso proprio (G1) 1.30 1.00 1.00 - - -
Adicional (G2) 1.40 1.00 1.00 - - -
Solo (S) 1.40 1.00 1.00 - - -
Acidental (Q) 1.40 - 1.00 0.70 0.60 0.40
Agua (A) 1.20 - 1.00 1.00 1.00 1.00
Vento X+ (V1) 1.40 - 1.00 0.60 0.30 0.00
Vento X- (V2) 1.40 - 1.00 0.60 0.30 0.00
Vento Y+ (V3) 1.40 - 1.00 0.60 0.30 0.00
Vento Y- (V4) 1.40 - 1.00 0.60 0.30 0.00
Desaprumo X+ (D1) 1.40 1.00 1.00 - - -
Desaprumo X- (D2) 1.40 1.00 1.00 - - -
Desaprumo Y+ (D3) 1.40 1.00 1.00 - - -
Desaprumo Y- (D4) 1.40 1.00 1.00 - - -
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Tipo

Combinacgtes

Ultimas

1.3G1+1.4G2+1.4S
1.3G1+1.4G2+1.4S+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+0.84V2+1.4D2
1.3G1+1.4G2+1.4S+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+0.98Q+1.2A+0.84V1+1.4D1
1.3G1+1.4G2+1.4S+0.98Q+1.2A+0.84VV2+1.4D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+0.84V3+1.4D3
1.3G1+1.4G2+1.4S+0.98Q+1.2A+0.84V4+1.4D4
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+0.98Q+1.2A+1.4V4+0.84D4
1.3G1+1.4G2+1.45+1.4D1
1.3G1+1.4G2+1.45+1.4D2
1.3G1+1.4G2+1.4S+1.4D3
1.3G1+1.4G2+1.45+1.4D4
1.3G1+1.4G2+1.4S+1.4Q+1.2A
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V1+0.84D1
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V2+0.84D2
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84Vv3+0.84D3
1.3G1+1.4G2+1.4S+1.4Q+1.2A+0.84V4+0.84D4
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.4D1
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.4D2
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.4D3
1.3G1+1.4G2+1.45+1.4Q+1.2A+1.4D4
1.3G1+1.4G2+1.4S+1.4Q+1.2A+D1
1.3G1+1.4G2+1.4S+1.4Q+1.2A+D2
1.3G1+1.4G2+1.4S+1.4Q+1.2A+D3
1.3G1+1.4G2+1.4S+1.4Q+1.2A+D4
1.3G1+1.4G2+1.4S+1.4V1+0.84D1
1.3G1+1.4G2+1.4S+1.4V2+0.84D2
1.3G1+1.4G2+1.4S+1.4V3+0.84D3
1.3G1+1.4G2+1.4S+1.4V4+0.84D4
1.3G1+1.4G2+1.4S+D1
1.3G1+1.4G2+1.4S+D2
1.3G1+1.4G2+1.4S+D3
1.3G1+1.4G2+1.4S+D4
G1+G2+S
G1+G2+S+0.84V1+1.4D1
G1+G2+S+0.84V2+1.4D2
G1+G2+S+0.84Vv3+1.4D3
G1+G2+S+0.84V4+1.4D4
G1+G2+S+0.98Q+1.2A+0.84V1+1.4D1
G1+G2+S+0.98Q+1.2A+0.84V2+1.4D2
G1+G2+S+0.98Q+1.2A+0.84V3+1.4D3
G1+G2+S+0.98Q+1.2A+0.84V4+1.4D4
G1+G2+S+0.98Q+1.2A+1.4V1+0.84D1
G1+G2+S+0.98Q+1.2A+1.4V2+0.84D2
G1+G2+S+0.98Q+1.2A+1.4V3+0.84D3
G1+G2+S+0.98Q+1.2A+1.4V4+0.84D4
G1+G2+S+1.4D1
G1+G2+S+1.4D2
G1+G2+S+1.4D3
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Tipo

Combinacgtes

Ultimas

G1+G2+S+1.4D4
G1+G2+S+1.4Q+1.2A
G1+G2+S+1.4Q+1.2A+0.84V1+0.84D1
G1+G2+S+1.4Q+1.2A+0.84V2+0.84D2
G1+G2+S+1.4Q+1.2A+0.84V3+0.84D3
G1+G2+S+1.4Q+1.2A+0.84V4+0.84D4
G1+G2+S+1.4Q+1.2A+1.4D1
G1+G2+S+1.4Q+1.2A+1.4D2
G1+G2+S+1.4Q+1.2A+1.4D3
G1+G2+S+1.4Q+1.2A+1.4D4
G1+G2+S+1.4Q+1.2A+D1
G1+G2+S+1.4Q+1.2A+D2
G1+G2+S+1.4Q+1.2A+D3
G1+G2+S+1.4Q+1.2A+D4
G1+G2+S+1.4Vv1+0.84D1
G1+G2+S+1.4Vv2+0.84D2
G1+G2+S+1.4Vv3+0.84D3
G1+G2+S+1.4V4+0.84D4
G1+G2+S+D1
G1+G2+S+D2
G1+G2+S+D3
G1+G2+S+D4

Servico

G1+G2+S
G1+G2+S+0.3V1
G1+G2+S+0.3V2
G1+G2+S+0.3V3
G1+G2+S+0.3v4

G1+G2+S+0.4Q+A+0.3V1
G1+G2+S+0.4Q+A+0.3V2
G1+G2+S+0.4Q+A+0.3V3
G1+G2+S+0.4Q+A+0.3V4
G1+G2+S+0.6Q+A
G1+G2+S+0.6Q+A+D1
G1+G2+S+0.6Q+A+D2
G1+G2+S+0.6Q+A+D3
G1+G2+S+0.6Q+A+D4
G1+G2+S+D1
G1+G2+S+D2
G1+G2+S+D3
G1+G2+S+D4

Fundages

G1+G2+S
G1+G2+S+0.6V1+D1
G1+G2+S+0.6V2+D2
G1+G2+S+0.6V3+D3
G1+G2+S+0.6V4+D4

G1+G2+S+0.7Q+0.6V1+D1
G1+G2+S+0.7Q+0.6V2+D2
G1+G2+S+0.7Q+0.6V3+D3
G1+G2+S+0.7Q+0.6V4+D4
G1+G2+S+0.7Q+A
G1+G2+5+0.7Q+A+0.6V1+0.6D1

10
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Tipo

Combinacgtes

Fundagbes

G1+G2+S+0.7Q+A+0.6V1+D1
G1+G2+5+0.7Q+A+0.6V2+0.6D2
G1+G2+S+0.7Q+A+0.6V2+D2
G1+G2+5+0.7Q+A+0.6V3+0.6D3
G1+G2+S+0.7Q+A+0.6V3+D3
G1+G2+S+0.7Q+A+0.6V4+0.6D4
G1+G2+S+0.7Q+A+0.6V4+D4
G1+G2+S+0.7Q+A+D1
G1+G2+S+0.7Q+A+D2
G1+G2+S+0.7Q+A+D3
G1+G2+S+0.7Q+A+D4
G1+G2+S+0.7Q+A+V1+0.6D1
G1+G2+S+0.7Q+A+V2+0.6D2
G1+G2+S+0.7Q+A+V3+0.6D3
G1+G2+S+0.7Q+A+V4+0.6D4
G1+G2+S+0.7Q+V1+0.6D1
G1+G2+S+0.7Q+V2+0.6D2
G1+G2+S+0.7Q+V3+0.6D3
G1+G2+S+0.7Q+V4+0.6D4
G1+G2+S+A
G1+G2+S+A+0.6V1+0.6D1
G1+G2+S+A+0.6V1+D1
G1+G2+S+A+0.6V2+0.6D2
G1+G2+S+A+0.6V2+D2
G1+G2+S+A+0.6V3+0.6D3
G1+G2+S+A+0.6V3+D3
G1+G2+S+A+0.6V4+0.6D4
G1+G2+S+A+0.6V4+D4
G1+G2+S+A+D1
G1+G2+S+A+D2
G1+G2+S+A+D3
G1+G2+S+A+D4
G1+G2+S+A+V1+0.6D1
G1+G2+S+A+V2+0.6D2
G1+G2+S+A+V3+0.6D3
G1+G2+S+A+V4+0.6D4
G1+G2+S+D1
G1+G2+S+D2
G1+G2+S+D3
G1+G2+S+D4
G1+G2+S+Q
G1+G2+S+Q+0.6V1+0.6D1
G1+G2+S+Q+0.6V2+0.6D2
G1+G2+S+Q+0.6V3+0.6D3
G1+G2+S+Q+0.6V4+0.6D4
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Tipo Combinacgtes

G1l+G2+S+Q+A
G1+G2+S+Q+A+0.6V1+0.6D1
G1+G2+S+Q+A+0.6V2+0.6D2
G1+G2+S+Q+A+0.6V3+0.6D3
G1+G2+S+Q+A+0.6V4+0.6D4

G1+G2+S+Q+A+D1
G1+G2+S+Q+A+D2
G1+G2+S+Q+A+D3
Fundag6eS G1+G2+S+Q+A+D4
G1+G2+S+Q+D1
G1+G2+S+Q+D2
G1+G2+S+Q+D3
G1+G2+S+Q+D4
G1+G2+S+V1+0.6D1
G1+G2+S+V2+0.6D2
G1+G2+S+V3+0.6D3
G1+G2+S+V4+0.6D4

3.2 Acdes consideradas e resultados

Para todos os reservatorios foram simulados os esfor¢cos sobre as paredes para situagédo
cheia e situagdo vazia. Foram contemplados também sobre cada parede um carregamento
linear de 1000 kgf/m e um carregamento distribuido sobre terreno de 400 kgf/mz.

Os resultados das acos para cada reservatorio estdo apresentados abaixo. Para calculo
dos empuxos sobre a parede do solo, foi considerado um coeficiente Ka = 0,333.

Para dimensionamento dos reservatorios cilindricos, foram realizados simulagdes com
reservatérios prismaticos que permitisse que a projecdo retangular estivesse inscrita em
relagdo a circunferéncia. Essa deciséo permite o dimensionamento da armadura de flexao
das paredes, continuidade com a laje inferior (base do reservatério). Serao
desconsideradas as armaduras de continuidade entre as paredes, uma vez que nao existe
momentos fletores distintos na continuidade das paredes.

3.2.1 — Caixa 01 — Descarga — 160x190/210

3.2.1.1 - Cargas verticais:
Peso proéprio = 5.91 tf
Adicional = 14.79 tf
Solo =-13.64 tf

Acidental = 2.87 tf
12
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Agua = 4.55 tf

Total = 14.48 tf

Area aproximada = 4.79 m2

Relac&o = 3027.13 kgf/m?

3.2.1.2 — Dados:

GANEM
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Sec¢éo (cm) Cargas Verticais (kgfim?) Cargas Horizontais (kgf/m?)
Elemento| H |Elevagdo| Nivel Pl::gs:i)o jogt?;t:Lto Pglrfgess Total Base Topo
Resy |1090| 000 |15000 |\ oo | 40000 | g
Resy |99 000 |00 [\l 00 | 40000 | kg
s [sso] 000 [swon iz asn T o o] i | s
e [sso] oon [swon 7z asr ] o o] i | ssnss
IS
et [ss0] 000 [swon 2 asr o e e | s
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3.2.1.3 — Resultados:

ARMADURAS NA LAJE

Esforgos Resultados
Ndx | Ndy Mdx Md Armadura inferior Armadura superior Flecha
Trecho | Rdx | Rdy y
@ | (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
144|092 As =1.18 cm?/m | As = 1.31 cm?/m | A's = 1.09 cm?/m | A's = 0.56 cm?/m
L1 0.00 0.00 243 175 6.3 c/20 6.3 c/20 5.0 c/20 5.0 c/20 -0.23
' ' (1.56 cm?/m) (1.56 cm?/m) (0.98 cm?/m) (0.98 cm?/m)
377 3.09 As =1.87 cm?/m | As = 1.60 cm?/m | A's = 2.25 cm?/m | A's = 2.25 cm?/m
L1 0.00 0.00 932 728 6.3 c/15 6.3 c/15 8.0 c/20 8.0 c/20 -0.23
' ' (2.08 cm?/m) (2.08 cm2/m) (2.51 cm?/m) (2.51 cm?/m)
3.45| 2.08 As =1.51 cm?/m | As = 1.51 cm?/m | A's = 1.51 cm?/m | A's = 1.60 cm?/m
PAR1 0.00 O 08 487 277 6.3 c/20 5.0 ¢/10 6.3 c/20 6.3 c/20 0.23
' ' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
3.88| 258 As =1.51 cm?/m | As = 1.51 cm?/m | A's = 1.51 cm?/m | A's = 1.60 cm?/m
PAR2 0.00 O 08 359 177 6.3 c/20 5.0 c/10 6.3 c/20 6.3 c/20 0.23
' ' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
370 3.04 As =1.51 cm?/m | As = 1.51 cm?/m | A's = 1.51 cm?/m | A's = 1.60 cm?/m
PAR3 0.00 O 08 488 277 6.3 c/20 5.0 c/10 6.3 c/20 6.3 c/20 0.23
' ' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
3.88| 2.50 As =1.51 cm?/m | As = 1.51 cm?/m | A's = 1.51 cm?/m | A's = 1.60 cm?/m
PAR4 0.00 O 08 360 177 6.3 c/20 5.0 c/10 6.3 c/20 6.3 c/20 0.23
' ' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)

GANEM
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ARMADURAS NA CONTINUIDADE

Viga | Laje 1 | Momentos fletores (kgf.m/m) Armaduras
Trecho | Laje 2| Md negativo | Md positivo | As (superior) | A's (inferior)
As = 2.29 cm?/m

Barra P;:IL?Z -40 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?/m
Barra Pﬁle -728 28.0 ¢/20
(2.51 cm?/m)
L1 As = 2.29 cm?/m
Barra PARL -32 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR1 As = 2.29 cm?/m

Barra L1 -935 28.0 ¢/20
(2.51 cm?/m)

L1 As = 2.29 cm?/m
Barra PARA -32 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?m
Barra PﬁlRA' =727 28.0 ¢/20
(2.51 cm?/m)

L1 As =2.29 cm?/m
Barra PAR3 -40 28.0 ¢/20
(2.51 cm?/m)

As = 2.29 cm?/m

Barra PﬁlRS -935 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR1 As = 2.29 cm?/m
Barra PAR? 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR? As = 2.29 cm?/m

Barra -968 28.0 ¢/20
PARL (2.51 cm?/m)

As =2.29 cm?/m
Barra Eﬁii -968 28.0 ¢/20
(2.51 cm?/m)
= 2
PARA As = 2.29 cm?/m
Barra PAR1 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR? As = 2.29 cm?/m
Barra PAR3 28.0 ¢/20
(2.51 cm?/m)

As = 2.29 cm?/m

Barra Eﬁig -969 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR3 As = 2.29 cm?/m
Barra PARA 28.0 ¢/20
(2.51 cm?/m)
- 2
PARA As =2.29 cm?/m

Barra -968 28.0 ¢/20
PAR3
(2.51 cm?/m)
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3.2.1.4 — Célculos:
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ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direcao Verifigagéo Verifigagéo Verifigagéo Verifigagéo ArmaQura Armadyra Cisalhamento
Flex&o axial axial Flex&o axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 1.12 tf/m
Md = 336 Md = 243 As =1.18 o vrdl = 4.80 tf/m
kgf.m/m kgf.m/m cmz/m Azn;?rﬁ% Modelo |
X 26.3 c/20 25.0 ¢/20 vrd2 = 31.49 tf/m
As =1.18 cm?#/m As =0.70 cm?#/m (1.56 cm?/m) © gé cmzim) vsw = 0.00 tfi/m
A's = 0.00 cm2/m A's = 0.00 cm2/m fiss = 0.00 mm ' asw = 0.00
L1 cm2/m
Md = 336 Md = 175 As =131 vsd = 1.01 tiim
kgf.m/m kgf.m/m cm2/m Alzn:Z?mGS \)Ir:jdzl - 2423.42(;;:; /mm
Y 6.3 c/20 e
As = 1.31 cm?m As = 0.56 cm?/m (1.56 cm2/m) (Oﬂ:éoczfla) VSW = (2'00 tf/m
A's =0.00 cm¥m A's =0.00 cm¥m fiss = 0.00 mm ' aS\(/:vm—z /21'00
vsd = 4.36 tf/m
Md = 932 Fd =3.77 tf Md = 397 Fd =3.77 tf As =1.87 o vrdl = 7.98 tf/m
kgf.m/m Situacéo: GE kgf.m/m Situacéo: GE cm?/m Azn;2/2n.125 Modelo |
X As = 1.33 cm?/m As = 0.24 cm?/m 26.3 c/15 28.0 ¢/20 vrd2 = 56.95 tf/m
As =1.87 cm?#/m A's = 0.00 As =0.79 cm?m A's = 0.00 (2.08 cm?/m) @ 5i cmzim) vsw = 0.00 tf/m
A's = 0.00 cm?/m cmz/m A's = 0.00 cm?/m cmz/m fiss =0.09 mm ' asw = 0.00
L1 cmz/m
Md = 757 Fd = 3.00 tf Md = 286 Fd = 3.0 tf As = 1.60 L vsd = 3.67 tffm
kgf.m/m Situacéo: GE kgf.m/m Situacéo: GE cm?/m Azn;z/zn'q% v:jdzl_—;s;6704tfgn
Y As = 1.07 cm?m As =0.12 cm?m 26.3 ¢/15 28.0 ¢/20 vias= 0.00 tft/ m
As =1.60 cm?/m A's = 0.00 As =0.60 cm?/m A's = 0.00 (2.08 cm?/m) @ 51' cmzim) VSW = = m
A's =0.00 cm?/m cmz/m A's =0.00 cm?#/m cmz/m fiss =0.06 mm ' aS\(/:vm—z /21'00
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ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

T P Verificagéo Verificagéo Verificagéo Verificagéo Armadura Armadura .
recho | Diregdo i i i i . . Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 3.95 tf/m
Md = 757 Md = 757 Fd =3.45tf As =1.51 e vrdl = 7.86 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Az;n;/ln.fl Modelo |
X As = 0.47 cm?/m 26.3 c/20 26.3 ¢/20 vrd2 = 56.95 tf/m
As =1.51 cm?/m As = 1.51 cm?/m A's =0.00 (1.56 cm2/m) a 56 cmz/m) vsw = 0.00 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss = 0.00 mm ' asw = 0.00
PAR1 cmz/m
Md = 757 Fd = 0.09 tf Md = 757 Fd = 2.98 tf Fd = 0.09 tf As=151 L vsd = 3.90 thfm
kgf.m/m Situagao: GE kgf.m/m Situagao: GE Situagao: GE cm?/m Azn;z}r]'?o V:jdzl__ 7'409 tfgn
Y As = 0.08 cm#m As = 0.12 cm#m | As = 0.60 cm?/m 25.0 ¢/10 26.3 ¢/20 v :%4607tft/ m
As = 1.33 cm#m A's = 0.00 As =1.60 cm?/m A's = 0.00 A's = 0.00 (1.96 cm2/m) @ 56 emelm) vsw = > m
A's = 0.00 cmm cm2/m A's = 0.00 cmm cm2/m cm2/m fiss = 0.00 mm ' aS\évm—Z/%OO
vsd = 3.80 tf/m
Md = 757 Md = 757 Fd =3.88 tf As =1.51 e vrdl = 7.86 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Az;n;/ln.fl Modelo |
X As = 0.15 cm?m 26.3 c/20 26.3 ¢/20 vrd2 = 56.95 tf/m
As =1.51 cm?/m As = 1.51 cm?/m A's =0.00 (1.56 cm2/m) a 56 cmz/m) vsw = 0.00 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss = 0.00 mm ' asw = 0.00
PAR2 cmz/m
Md = 757 Md = 757 Fd = 0.09 tf As =151 . vsd = 3.28 tiim
kgf.m/m kgf.m/m Situagéo: GE cm2/m Azn;/lrll?o vrdl_— 7.49 tfim
Y As = 0.38 cm2/m 25.0 ¢/10 6.3 ¢/20 vrd2 ‘_%4(')%7tft/f/m
As =1.33 cm?/m As =1.60 cm?/m A's =0.00 (LG mm) | m) | mewz0.00
A's = 0.00 cm2/m A's = 0.00 cm2m cm2/m fiss = 0.00 mm ' aS\évm—Z/%OO
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ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

T P Verificagéo Verificagéo Verificagéo Verificagéo Armadura Armadura .
recho | Diregdo i i i i . . Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 3.97 tf/m
Md = 757 Md = 757 Fd =3.70 tf As =1.51 e vrdl = 7.86 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Az;n;/ln.fl Modelo |
X As = 0.43 cm?/m 26.3 c/20 26.3 ¢/20 vrd2 = 56.95 tf/m
As =1.51 cm?/m As = 1.51 cm?/m A's =0.00 (1.56 cm2/m) a 56 cmz/m) vsw = 0.00 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss = 0.00 mm ' asw = 0.00
PAR3 cmz/m
Md = 757 Fd = 0.09 tf Md = 757 Fd = 3.04 tf Fd = 0.09 tf As=151 L vsd = 3.90 thfm
kgf.m/m Situagao: GE kgf.m/m Situagao: GE Situagao: GE cm?/m Azn;z}r]'?o V:jdzl__ 7'409 tfgn
Y As = 0.11 cm#m As = 0.11 cm#m | As = 0.59 cm?/m 25.0 ¢/10 26.3 ¢/20 v :%4607tft/ m
As = 1.33 cm#m A's = 0.00 As =1.60 cm?/m A's = 0.00 A's = 0.00 (1.96 cm2/m) @ 56 emelm) vsw = > m
A's = 0.00 cmm cm2/m A's = 0.00 cmm cm2/m cm2/m fiss = 0.00 mm ' aS\évm—Z/%OO
vsd = 3.80 tf/m
Md = 757 Md = 757 Fd =3.88 tf As =1.51 e vrdl = 7.86 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Az;n;/ln.fl Modelo |
X As = 0.15 cm?m 26.3 c/20 26.3 ¢/20 vrd2 = 56.95 tf/m
As =1.51 cm?/m As = 1.51 cm?/m A's =0.00 (1.56 cm2/m) a 56 cmz/m) vsw = 0.00 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss = 0.00 mm ' asw = 0.00
PAR4 cmz/m
Md = 757 Md = 757 Fd = 0.09 tf As =151 . vsd = 3.28 tiim
kgf.m/m kgf.m/m Situagéo: GE cm2/m Azn;/lrll?o vrdl_— 7.49 tfim
Y As = 0.38 cm2/m 25.0 ¢/10 6.3 ¢/20 vrd2 ‘_%4(')%7tft/f/m
As =1.33 cm?/m As =1.60 cm?/m A's =0.00 (LG mm) | m) | mewz0.00
A's = 0.00 cm2/m A's = 0.00 cm2m cm2/m fiss = 0.00 mm ' aS\évm—Z/%OO
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Laje Momento negativo Momento positivo
vioa ' Armaduras
- Flexo Flexo - Flexo Flexo o
Trecho | Laie Flexao s N Flexao N N finais
2] compressao tracdo compresséo | tracdo
Md = 1130 Fd =0.09 tf As =2.29 cm?/m
L1 kgf.m/m Situacdo: GE (8.0 ¢/20 - 2.51
Barra As =0.09 . cm?/m)
PAR2 | As = 2.29 cm?/m cme/m fiss = 0.00 mm
A's =0.00 cm2/m A'S :20'00
cmz/m
Md = 1130 Fd = 3.09 tf Fd =0.09 tf As =2.29 cm?/m
PAR2 kgf.m/m Situacédo: GE Situacédo: GE (28.0 ¢/20 - 2.51
Barra As=1.01 As =1.48 . cmz2/m)
L1 | As=2.29 cm?m cmz/m cm?/m fiss =0.05 mm
A's = 0.00 cm2/m A's =0.00 A's =0.00
cmz/m cmz/m
Md = 1130 Fd =0.09 tf As =2.29 cm?/m
L1 kgf.m/m Situagéo: GE (28.0 ¢/20 - 2.51
Barra As =0.08 . cm?/m)
PARL | As =2.29 cm?/m Icm2/m fiss = 0.00 mm
A's =0.00 cm2/m Aznjz?moo
Md = 1130 Fd =3.77 tf Fd =0.09 tf As =2.29 cm?/m
PAR1 kgf.m/m Situacédo: GE Situacdo: GE (28.0 ¢/20 - 2.51
Barra As =1.34 As =1.91 . sz/m)
L1 | As=2.29 cmz/m cmz/m cm?/m fiss = 0.08 mm
A's = 0.00 cm2/m A's =0.00 A's =0.00
cmz/m cmz/m
Md = 1130 Fd =0.09 tf As =2.29 cm?/m
L1 kgf.m/m Situagéo: GE (28.0 ¢/20 - 2.51
Barra As =0.08 . cm?/m)
PAR4 | As = 2.29 cm?/m cmz/m fiss = 0.00 mm
A's =0.00 cm2/m A'S :20'00
cmz/m
Md = 1130 Fd = 3.09 tf Fd =0.09 tf As =2.29 cm?/m
PAR4 kgf.m/m Situacdo: GE | Situacdo: GE (28.0 ¢/20 - 2.51
Barra As=1.01 As =1.48 . cmz2/m)
L1 | As=2.29 cmz/m cm?/m cm?/m fiss = 0.05 mm
A's = 0.00 cm2/m A's =0.00 A's =0.00
cmz/m cmz/m
Md = 1130 Fd =0.09 tf As =2.29 cm?/m
L1 kgf.m/m Situagéo: GE (28.0 ¢/20 - 2.51
Barra As =0.09 . cm?/m)
PAR3 | As =2.29 cm?/m cm?/m fiss = 0.00 mm
A's =0.00 cm2/m Aznjz?moo
Md = 1130 Fd =3.77 tf Fd =0.09 tf As =2.29 cm?/m
PAR3 kgf.m/m Situacédo: GE Situacdo: GE (28.0 ¢/20 - 2.51
Barra As =1.34 As =1.90 . cm?/m)
L1 | As=2.29 cm#m cmz/m cm?/m fiss = 0.08 mm
A's = 0.00 cm2/m A's =0.00 A's =0.00
cmz/m cmz/m
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Laje Momento negativo Momento positivo
v ' Armaduras
x Flexo Flexo N Flexo Flexo e
: Flexao - N Flexao . - finais
Trecho | Laje compressao tracao compressédo | tragdo
2
Md = 1130 As =2.29 cm?/m
PAR1 kgf.m/m (28.0 c/20 - 2.51
Barra cmz/m)
PAR2 | As =2.29 cm?m fiss = 0.00 mm
A's = 0.00 cm?m
Md = 1130 Fd =3.88 tf As = 2.29 cm2/m
PAR2 kgf.m/m Situacdo: GE (98.0 ¢/20 - 2.51
Barra As = 1.40 _ cm?/m)
PARL | As = 2.29 cm?/m cmz/m fiss = 0.09 mm
A's = 0.00 cm?m A :20'00
cm2/m
Md = 1130 Fd =3.88 tf As = 2.29 cm2/m
PAR1 kgf.m/m Situagdo: GE (#8.0 ¢/20 - 2.51
Barra As = 1.40 _ cm?/m)
PAR4 | As = 2.29 cm2/m cmz/m fiss = 0.09 mm
A's = 0.00 cm?m A :20'00
cm2/m
Md = 1130 As =2.29 cm?/m
PAR4 kgf.m/m (8.0 c/20 - 2.51
Barra cmz/m)
PARL | As =2.29 cm?m fiss = 0.00 mm
A's = 0.00 cm?m
Md = 1130 As =2.29 cm?/m
PAR2 kgf.m/m (8.0 ¢/20 - 2.51
Barra cma/m)
PAR3 | As =2.29 cm?m fiss = 0.00 mm
A's = 0.00 cm?/m
Md = 1130 Fd =3.70 tf As = 2.29 cm2/m
PAR3 kgf.m/m Situac&o: GE (98.0 ¢/20 - 2.51
Barra As =1.42 cm?/m)
PAR2 | As = 2.29 cm2/m cmz/m fiss = 0.09 mm
A's = 0.00 cm?m A :20'00
cm2/m
Md = 1130 As =2.29 cm?/m
PAR3 kgf.m/m (8.0 c/20 - 2.51
Barra cma/m)
PAR4 | As =2.29 cm2/m fiss =0.00 mm
A's = 0.00 cm?/m
Md = 1130 Fd = 3.88 tf As = 2.29 cm2/m
PAR4 kgf.m/m Situac&o: GE (28.0 /20 - 2.51
Barra As =1.40 _ cm?/m)
PAR3 | As = 2.29 cm2/m cmz/m fiss = 0.09 mm
A's = 0.00 cm?m A :20'00
cm2/m
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3.2.2 — Caixa 02 — Poco de Sucgéado — 250X250/570

3.2.2.1 - Cargas verticais:

Peso proéprio = 36.25 tf

Adicional = 23.06 tf

Solo =-123.20 tf

Acidental

=10.21 tf

Agua = 41.55 tf

Total =-12.14 tf

Area aproximada = 14.58 m?2

Relagcao = -832.41 kgf/m?

3.2.2.2 - Dados:
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Sec¢éo (cm) Cargas Verticais (kgfim?) Cargas Horizontais (kgf/m?)
Elemento| H |Elevagdo| Nivel Pl::gs:i)o jogt?;t:Lto Pglrfgess Total Base Topo
Resy [1290] 000 |51000 Sl S0 | o0 | g
N ERIRFEAR
oo anoo] o |sroas B0 om0 40 s | i
T anoo] o |sroas B0 om 00 40 sy | i
e 2] oon [smon|Z00] a0 o8 Ta00000 | size | s
oo amoo] o |sroas| B0 om0 0w sy | i
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3.2.2.3 Resultados:

GANEM

€Engenharia Ltda

ARMADURAS NA LAJE

Esforgos Resultados
Ndx | Ndy Mdx Mdy Armadura inferior Armadura superior Flecha
Trecho| Rdx | Rdy
| @ (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
As =1.21 As =1.39 A's =9.53 A's =10.20
L1 7.05 | 7.05 3051 3051 cmz/m cmz/m cmz/m cm2/m 0.38
0.00 | 0.00 25.0 ¢/15 26.3 ¢/20 210.0 ¢/10 28.0 ¢c/5 :
(1.31 cm#/m) (1.56 cm?/m) (7.85 cm?/m) (10.05 cm2/m)
As =5.29 As =5.52 A's =3.00 A's =3.00
16.01|16.01 cm2/m cm2/m cm2/m cm2/m
L1 0.00 | 0.00 3694 3693 26.3 ¢/5 26.3 ¢c/5 26.3 ¢/10 26.3 ¢/10 0.35
(6.23 cm#m) | (6.23 cm?/m) (3.12 cm?/m) (3.12 cm?/m)
As =3.00 As =1.50 A's =13.13 A's =5.42
23.79| 2.14 cm2/m cm2/m cm2/m cm2/m
PARL 1 000 | -7.78| 9 | 1914 1 e3¢0 6.3 ¢/20 012.5 ¢/15 g125¢25 | 038
(3.12 cm#m) | (1.56 cm?m) (8.18 cm?/m) (4.91 cm?/m)
As =3.00 As =1.50 A's =13.13 A's =5.42
PAR? 23.811| 2.14 5501 1015 cmz/m cm2/m cmz/m cm2/m 0.38
0.00 | -7.78 26.3 ¢/10 26.3 ¢/20 212.5¢c/15 212.5 ¢/25 :
(3.122 cm?#m) | (1.56 cm?/m) (8.18 cm?/m) (4.91 cm?/m)
As =3.00 As =1.50 A's =13.13 A's =5.42
PAR3 23.81| 2.13 5501 1015 cmz/m cm2/m cmz/m cm2/m 0.38
0.00 | -7.78 26.3 ¢/10 26.3 ¢/20 212.5¢c/15 212.5 ¢/25 :
(3.122 cm#m) | (1.56 cm?m) (8.18 cm?/m) (4.91 cm?/m)
As =3.00 As =1.50 A's =13.13 A's =5.42
23.82| 2.13 0 9 cm2/m cm2/m cm2/m cm2/m 0.38
PARA | 000 |-7.79| 2901 | 1915 6.3 ¢/10 6.3 ¢/20 912.5 ¢/15 912.5 ¢/25 :
(3.122 cm?#m) | (1.56 cm?m) (8.18 cm?/m) (4.91 cm?/m)
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GANEM

€Engenharia Ltda

ARMADURAS NA CONTINUIDADE
Viga Laje 1 Momentos fletores (kgf.m/m) Armaduras
Trecho | Laje2 | Md negativo Md positivo As (superior) A's (inferior)
L1 As = 3.00 cm?/m
Barra PARA -138 26.3 ¢/10
(3.12 cm?/m)
As = 6.00 cm?/m
Barra Pﬁ1R4 -4044 28.0 c/5
(10.05 cm2/m)
L1 As = 3.00 cm?/m
Barra PARL -146 26.3 ¢/10
(3.12 cm?/m)
As =5.99 cm?/m
Barra Pﬁ:lfl -4043 28.0 c/5
(10.05 cm2/m)
L1 As = 3.00 cm?/m
Barra PAR? -146 26.3 ¢/10
(3.12 cm?/m)
As = 6.00 cm?/m
Barra Pﬁle -4044 28.0 c/5
(10.05 cm2/m)
L1 As = 3.00 cm?/m
Barra PAR3 -146 26.3 ¢/10
(3.12 cm?/m)
As = 6.00 cm?/m
Barra PﬁlRS -4044 28.0 c/5
(10.05 cm2/m)
- 2
PAR1 As = 3.00 cm?/m
Barra PARA 26.3 ¢/10
(3.12 cm?/m)
As =21.19 cm?/m
Barra Eﬁij -10564 216.0 c/5
(40.21 cm2/m)
As =21.19 cm?/m
Barra Eﬁié -10564 216.0 c/5
(40.21 cm2/m)
- 2
PAR? As = 3.00 cm?/m
Barra PAR1 26.3 ¢/10
(3.12 cm?/m)
- 2
PAR3 As = 3.00 cm?/m
Barra PAR? 26.3 ¢/10
(3.12 cm?/m)
As =21.19 cm?/m
Barra Eﬁiz -10564 216.0 c/5
(40.21 cm2/m)
- 2
PARA As = 3.00 cm?/m
Barra PAR3 26.3 ¢/10
(3.12 cm?/m)
As =21.19 cm?/m
Barra Eﬁij -10564 216.0 c/5
(40.21 cm2/m)
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3.2.2.4 — Célculos:

GANEM

Engenhavria Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direcao Verifigagéo Verifigagéo Verifigagéo Verifigagéo ArmaQura Armadyra Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
Md = 3051 Fd = 7.05 tf As=121 vsd =896 tm
_ = =/. S=1. _
Md = 484 kgf.m/m kgf.m/m Situacéo: GE cmz/m A's = 7.64 cm2/m Vrdiﬂ;jé?: Itf/m
= 25.0 ¢/15 .
X As =1.08 cm2/m _ 2/ As I8'57 cm#/m 2/ p10.0 C/210 vrd2 = 42.00 tf/m
's =0.00 cm?/m As =9.53 cm?/m A's =0.00 (1.31 cm?/m) (7.85 cm?/m) vsw = 0.00 tf/m
As=0. A's = 0.00 cm?/m cmz/m fiss = 0.00 mm :
L1 asw = 0.00 cm2/m
Md = 3051 Fd =7.05 tf As =1.39 vsd = 8.96 tf/m
Md = 484 kgf.m/ =
grmm kgf.m/m Situacéo: GE cm?/m Ascmzib%OS vrdl = 5.74 tfim
Y As =9.18 cm?m 26.3 c/20 vrd2 = 39.13 tf/m
As = 1.39 cm?m As = 10.20 cm?/ . 1.56 cmz/ 28.0 c/5 B
A's = 0.00 cm2/m s =10.20 cm*/m A's =0.00 (1.56 cm?/m) (1005 cmz/m) | VW= 0.00 tf/m
: A's =0.00 cm2/m cm2/m fiss = 0.00 mm asw = 0.00 cm?/m
Md = 3694 Fd = 16.01 tf As =5.29 ved = 6.15 tiim
Md = 149 kgf.m/ dl = 11.68 tfl
kgf.m/m Situacdo: GE gt.mim cmz/m A's = 3.00 cm?/m VI m
X As = 3.23 cm?/m 26.3 c/5 26.3 /10 Modelo |
_ ' As =0.21 cm?m vrd2 = 82.40 tf/m
As =5.29 cm2/m A's = 0.00 's = 0.00 cm/ (6.23 cm?/m) (3.12 cm?/m) =000 tff
A's = 0.00 cm#m cm2/m A's =0.00 cm*/m fiss = 0.08 mm vsw = 0.00 ti/m
L1 asw = 0.00 cm2/m
Md = 3693 Fd =16.01 tf As =552 vsd = 6.15 tf/m
Md = 149 kgf.m/
kgf.m/m Situagao: GE glmim cmz/m A's =3.00 cm?/m | vrd1 = 11.34 tffm
Y As = 3.37 cm?m As = 0.21 ema/m 26.3 ¢/5 6.3 ¢/10 vrd2 = 79.20 tf/m
As =5.52 cm?m A's = 0.00 A B O. 00 o) (6.23 cm?/m) (3.12 cm?/m) vsw = 0.00 tf/m
A's = 0.00 cm2/m cmz/m s = 5o cmim fiss = 0.09 mm asw = 0.00 cm2/m
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GANEM

Engenhavria Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direco Verificagdo Verificagdo Verificagdo Verificagdo A.rma(.jura Armadyra Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 23.83 tf/m
Md = 2008 Md = 5501 Fd =23.79 tf As =3.00 o vrdl = 11.92 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Ascr;21/§1.13 Modelo |
X As = 5.22 cm2/m 26.3 c/10 2125 c/15 vrd2 = 82.40 tfim
As = 2.83 cm2/m As = 8.22 cm?/m A's = 0.00 (3.12 cm?/m) ® 18. cmz/m) vsw = 8.71 tf/m
A's = 0.00 cm2/m A's = 0.00 cm2m cm2/m fiss = 0.00 mm ' asw = 20.19
PAR1 cm2/m
Md = 1004 Fd=9.331f Md = 1914 Fd =2.14tf Fd=9.331f As =1.50 vsd = 16.29 tf/m
kgf.m/m Situacdo: PE kgf.m/m Situacdo: GE Situagdo: GE cm2/m A's =5.42 cm?/m | vrdl = 10.55 tf/m
N4 As :21'11 As = 2.55 cm2/m As :24'19 26.3 c/20 212.5 ¢/25 vrd2 = 79.20 tf/m
As = 1.45 cm?/m Icm /m As = 2.86 cm?m A's = 0.00 Icm fm (1.56 cm?/m) (4.91 cm2/m) vsw = 2.54 tfim
A's =0.00 cm?#m As=1.11 A's =0.00 cm?#m cm2/m A's =0.00 fiss =0.04 mm asw = 6.12 cm2/m
cm?/m cm?/m :
vsd = 23.83 tf/m
Md = 2008 Md = 5501 Fd =23.81 tf As =3.00 o vrdl = 11.92 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Ascr:ﬁl/ﬁq.lS Modelo |
X As = 5.21 cm?/m 26.3 c/10 2125 ¢/15 vrd2 = 82.40 tfim
As = 2.83 cm?#m As = 8.22 cm?m A's = 0.00 (3.12 cm?/m) ® 18. cmzim) vsw = 8.71 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss =0.00 mm ' asw = 20.19
PAR2 cm2/m
Md = 1004 Fd=9.341f Md = 1915 Fd =2.14tf Fd=9.341f As =1.50 vsd = 16.29 tf/m
kgf.m/m Situacdo: PE kgf.m/m Situacdo: GE Situagdo: GE cm2/m A's =5.42 cm2/m | vrdl = 10.55 tf/m
Y As=1.11 As =256 cmeim| AS =419 26.3 c/20 #12.5¢/25 | vrd2 =79.20 tfim
As =1.45 cm2/m Icm /m As = 2.86 cm2/m A's = 0.00 Icm /m (1.56 cm?/m) (4.91 cm2/m) VSW = 2.54 tf/m
A's =0.00 cm?#m As=111 A's =0.00 cm?#m cm2/m A's =0.00 fiss =0.04 mm =6.13 cm?/,
cm?/m cm?/m asw=0o.Ls cmim
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GANEM

Engenhavria Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direco Verificagdo Verificagdo Verificagdo Verificagdo A.rma(.jura Armadyra Cisalhamento
Flexao axial axial Flexao axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 23.83 tf/m
Md = 2008 Md = 5501 Fd =23.81tf As =3.00 o vrdl = 11.92 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Ascr;21/§1.13 Modelo |
X As = 5.21 cm?/m 26.3 c/10 2125 c/15 vrd2 = 82.40 tfim
As = 2.83 cm2/m As = 8.22 cm?/m A's = 0.00 (3.12 cm?/m) ® 18. cmz/m) vsw = 8.71 tf/m
A's = 0.00 cm2/m A's = 0.00 cm2m cm2/m fiss = 0.00 mm ' asw = 20.19
PAR3 cm2/m
Md = 1004 Fd=9.341f Md = 1915 Fd = 2.13 1f Fd=9.341f As = 1.50 vsd = 16.29 tf/im
kgf.m/m Situacdo: PE kgf.m/m Situacdo: GE Situagdo: GE cm2/m A's =5.42 cm?/m | vrdl = 10.55 tf/m
N4 As :21'11 As = 2.56 cm2/m As :24'19 26.3 c/20 212.5 ¢/25 vrd2 = 79.20 tf/m
As = 1.45 cm?/m Icm /m As = 2.86 cm?m A's = 0.00 Icm fm (1.56 cm?/m) (4.91 cm2/m) vsw = 2.54 tfim
A's =0.00 cm?#m As=1.11 A's =0.00 cm?#m cm2/m A's =0.00 fiss =0.04 mm asw = 6.12 cm2/m
cm?/m cm?/m :
vsd = 23.83 tf/m
Md = 2008 Md = 5501 Fd =23.82 tf As =3.00 o vrdl = 11.92 tf/m
kgf.m/m kgf.m/m Situacéo: GE cm?/m Ascr:ﬁl/ﬁq.lS Modelo |
X As = 5.21 cm?/m 26.3 c/10 2125 ¢/15 vrd2 = 82.40 tfim
As = 2.83 cm?#m As = 8.22 cm?m A's = 0.00 (3.12 cm?/m) ® 18. cmzim) vsw = 8.71 tf/m
A's =0.00 cm?#m A's =0.00 cm?#m cm2/m fiss =0.00 mm ' asw = 20.18
PAR4 cm2/m
Md = 1004 Fd=9.351f Md = 1915 Fd =2.13tf Fd=9.351f As =1.50 vsd = 16.29 tf/m
kgf.m/m Situacdo: PE kgf.m/m Situacdo: GE Situagdo: GE cm2/m A's =5.42 cm2/m | vrdl = 10.55 tf/m
Y As=1.11 As =256 cmeim| AS =419 26.3 c/20 #12.5¢/25 | vrd2 =79.20 tfim
As =1.45 cm2/m Icm /m As = 2.86 cm2/m A's = 0.00 Icm /m (1.56 cm?/m) (4.91 cm2/m) VSW = 2.54 tf/m
A's =0.00 cm?#m As=111 A's =0.00 cm?#m cm2/m A's =0.00 fiss =0.04 mm =6.13 cm?/,
cm?/m cm?/m asw=0o.Ls cmim
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga

Laje 1

Momento negativo

Momento positivo

Armaduras
N Flexo Flexo N Flexo Flexo .
. Flexao - - Flexao . . finais
Trecho | Laje 2 compressao tracdo compressdo | tragdo
As = 3.00 cm?/m
Ly | Md=2008kgtmim Fd =117 (86.3 ¢/10 - 3.12 cm?/m)
Barra Situagao: GE fiss = 0.00 mm
PARA As = 2.83 cm2/m As = 0.35 cm2/m e
A's = 0.00 cm?/m A's = 0.00 cm?m
As = 6.00 cm?/m
pAR4 | Md = 4044 kgtm/m | Fd = 16.01 i Fd = 117 y (#8.0 ¢/5 - 10.05 cm?/m)
Barra Situagéo: GE Situagéo: GE fiss = 0.05 mm
L1 As =5.85cm2/m | As =3.79 cm2/m | As = 6.00 cm2m e
A's = 0.00 cm?/m A's =0.00 cm?m | A's = 0.00 cm?/m
As = 3.00 cm?/m
Md = 2008 kgf.m/ Fd =1.08 tf
L1 grmim = (6.3 ¢/10 - 3.12 cm2/m)
Barra Situagdo: GE fiss =0.00 mm
PARL As = 2.83 cm2/m As = 0.35 cm2/m e
A's = 0.00 cm?m A's = 0.00 cm?/m
As =5.99 cm?/m
Md = 4043 kgf.m/ Fd =16.00 tf Fd =1.08 tf
PARL g o= (8.0 ¢/5 - 10.05 cm?/m)
Barra Situagéo: GE Situagéo: GE fiss = 0.05 mm
L1 As =5.85cmzm | As=3.79 cm2/m | As = 5.99 cm2/m e
A's = 0.00 cm?m A's =0.00 cm?m | A's = 0.00 cm?/m
As = 3.00 cm?/m
Md = 2008 kgf.m/ Fd =1.16 tf
L1 gt.mim 4= (6.3 ¢/10 - 3.12 cm2/m)
Barra Situagdo: GE fiss = 0.00 mm
PAR? As = 2.83 cm2/m As = 0.36 cm2/m e
A's = 0.00 cm?/m A's = 0.00 cm?m
PAR? Md = 4044 kgf.m/m Fd =16.01 tf Fd=1.16 tf As = 6.00 cm?/m
Barra Situacao: GE Situacdo: GE (28.0 ¢/5 - 10.05 cm?/m)
L1 As =5.85 cm?/m As =3.79 cm?m | As = 6.00 cm?/m fiss = 0.05 mm

A's = 0.00 cm?m

A's = 0.00 cm?m

A's = 0.00 cm?/m

GANEM

Engenhavria Ltda
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga

Laje 1

Momento negativo

Momento positivo

Armaduras
N Flexo Flexo N Flexo Flexo .
. Flexao - - Flexao . . finais
Trecho | Laje 2 compressao tracdo compressdo | tragdo
As = 3.00 cm?m
Md = 2008 kgf.m/ Fd =1.16 tf
L1 gt.mim 4= (6.3 ¢/10 - 3.12 cm2/m)
Barra Situagdo: GE fiss = 0.00 mm
PAR3 As = 2.83 cm2/m As = 0.36 cm2/m e
A's = 0.00 cm?/m A's = 0.00 cm?m
As = 6.00 cm?/m
Md = 4044 kgf.m/ Fd = 16.01 tf Fd =1.16tf
PAR3 g o= (8.0 ¢/5 - 10.05 cm?/m)
Barra Situagéo: GE Situagéo: GE fiss = 0.05 mm
L1 As =5.85cm2/m | As =3.79 cm2/m | As = 6.00 cm2m e
A's = 0.00 cm?/m A's =0.00 cm?m | A's = 0.00 cm?/m
As = 3.00 cm?/m
Md = 2008 kgf.m/
PARL gt.m/m (96.3 ¢/10 - 3.12 cm2/m)
Barra oAra As = 2.83 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As =21.19 cm2/m
pAR4 | M = 10564 kgfm/m | Fd =23.821f (216.0 ¢/5 - 40.21 cm?/m)
Barra Situagdo: GE fiss = 0.05 mm
paRy | AS=17.17 cm2/m | As = 14.58 cm2/m e
A's = 0.00 cm?m A's = 0.00 cm?m
As =21.19 cm2/m
pary | Md = 10504 kgtmim |~ Fd = 2381 1 (916.0 ¢/5 - 40.21 cme/m)
Barra Situaggo: GE fiss = 0.05 mm
PAR? As =17.17 cm?m | As = 14.58 cm2/m e
A's = 0.00 cm?/m A's = 0.00 cm?m
= = 2
PAR? Md = 2008 kgf.m/m As = 3.00 cm?m
Barra (26.3 ¢/10 - 3.12 cm?/m)
= 2 i -
PAR1 As = 2.83 cm?/m fiss = 0.00 mm

A's = 0.00 cm?m

GANEM

Engenhavria Ltda

28

Avenida AB, n° 518, 1° andar, Bairro Manoel Plaza, Serra/ES - CEP 29160-450 - CNPJ 00.336.808/0001-44
Fones: (27) 3337-0072 / 8819-4614 Email: julio@ganemengenharia.com.br



ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga

Laje 1

Momento negativo

Momento positivo

Armaduras
N Flexo Flexo N Flexo Flexo .
. Flexao - - Flexao . . finais
Trecho | Laje 2 compressao tracdo compressdo | tragdo
As = 3.00 cm?/m
Md = 2008 kgf.m/
PAR3 gt.mim (6.3 ¢/10 - 3.12 cm2/m)
Barra i As = 2.83 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As =21.19 cm2/m
Md = 10564 kgf.m/ Fd =23.81tf
PAR2 ghmimy - ra= (916.0 c/5 - 40.21 cm2/m)
Barra Situagdo: GE fiss = 0.05 mm
paR3 | AS=17.17 cm2/m | As = 14.58 cm2/m e
A's = 0.00 cm?/m A's = 0.00 cm?m
As = 3.00 cm?/m
Md = 2008 kgf.m/
PAR4 gt.mim (6.3 ¢/10 - 3.12 cm2/m)
Barra AR As = 2.83 cmzlm fiss = 0.00 mm
A's = 0.00 cm?/m
As =21.19 cm2/m
Md = 10564 kgf.m/ Fd =23.82 tf
PAR3 gtmim) - ma= e (816.0 ¢/5 - 40.21 cm2/m)
Barra Situaggo: GE fiss = 0.05 mm
= 2 = 2 = U.
PARA As =17.17 cm?/m | As = 14.58 cm?/m

A's = 0.00 cm?/m

A's = 0.00 cm?m

GANEM

Engenhavria Ltda
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3.2.3 — Caixa 03 - Desarenador — 265X410/450

3.2.3.1 - Cargas verticais:

Peso proéprio = 35.24 tf

Adicional = 29.83 tf

Solo =-110.30 tf

Acidental

= 8.58 tf

Agua = 55.15 tf

Total = 18.50 tf

Area aproximada = 12.26 m?2

Relac&o = 1509.20 kgf/m?

3.2.3.2 — Dados:

GANEM

€Engenharia Ltda

Sec¢éo (cm) Cargas Verticais (kgfim?) Cargas Horizontais (kgf/m?)
Elemento| H |Elevagdo| Nivel P,esc.) Audgntal Paredes Total Base Topo
Préprio | Revestimento | Outras
L1 500.00 700.00 0.00 |[-3200.00
(RES2) 2000\ 0.00 0.00 kgf/m2 100.00 0.00 kgf/m2
PAR1 2250.00 0.00 0.00 | 4000.00
(RES2) 20.00| 0.00 |450.00 kgfim 0.00 0.00 kgfim 7333.31 5983.32
PAR2 2250.00 0.00 0.00 | 4000.00
(RES2) 20.00| 0.00 |450.00 kgfim 0.00 0.00 kgfim 7333.31 5983.32
PAR3 2250.00 0.00 0.00 | 4000.00
(RES2) 20.00| 0.00 |450.00 kgfim 0.00 0.00 kgfim 7333.31 5983.32
PAR4 2250.00 0.00 0.00 | 4000.00
(RES2) 20.00| 0.00 |450.00 kgfim 0.00 0.00 kgfim 7333.31 5983.32
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3.2.3.3 — Resultados:

GANEM

€Engenharia Ltda

ARMADURAS NA LAJE

Esforgos Resultados
Ndx Ndy Mdx Mdy Armadura inferior Armadura superior Flecha
Trecho | Rdx Rdy
(kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
(tf) (tf)
As =11.73 As =2.82 A's =3.00 A's =3.00
20.84 | 9.26 cm2/m cm2/m cm2/m cm2/m
L1 0.00 | 0.00 5124 1811 216.0 c/15 26.3 ¢/10 26.3 ¢/10 26.3 ¢/10 -0.13
(13.40 cm2/m) | (3.12 cm?m) | (3.12 cm?m) | (3.12 cm?/m)
As =1.50 As =5.06 A's =21.44 A's =8.29
PAR1 19.81 1 859 10693 4404 cme/m cme/m cme/m cme/m 0.11
0.00 | 0.00 26.3 ¢/20 26.3 c/5 216.0 ¢/10 210.0 ¢/10 :
(1.56 cm#m) | (6.23 cm?/m) | (20.11 cm?/m) | (7.85 cm2/m)
As =2.01 As =2.01 A's =2.68 A's =2.53
25.71 | 4.04 cm2/m cm2/m cm2/m cm2/m
PARZ | 337 | 145 1923 1572 963c/15 | ©63c/15 | ©6.3¢/10 g63c10 | Ot
(2.08 cm#m) | (2.08 cm?/m) | (3.12 cm2/m) | (3.12 cm?/m)
As =1.50 As =5.07 A's =21.44 A's =8.29
20.09 | 8.59 cm2/m cm2/m cm2/m cm2/m
PARS | 000 | 0.00 | 10693 | 4404 6.3 ¢/20 6.3 /5 #160¢/10 | #100c10 | O
(1.56 cm?#m) | (6.23 cm?/m) | (20.11 cm?/m) | (7.85 cm2/m)
As =2.01 As =2.01 A's =2.68 A's =2.54
25.66 | 4.03 cm2/m cm2/m cm2/m cm2/m
PARA | 337 | 147 | 192 1572 963c/15 | ©63c/15 | ©6.3¢/10 g63c10 | O
(2.08 cm#m) | (2.08 cm?/m) | (3.12 cm2/m) | (3.12 cm?/m)
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GANEM

€Engenharia Ltda

ARMADURAS NA CONTINUIDADE

Viga |Laje 1 | Momentos fletores (kgf.m/m) Armaduras
Trecho | Laje 2| Md negativo | Md positivo As (superior) | A's (inferior)
L1 As = 3.00 cm?/m
Barra PAR? -531 26.3 ¢/10
(3.12 cm?/m)
As = 3.00 cm?/m
Barra Pﬁle -1899 26.3 ¢/10
(3.12 cm?/m)
L1 As = 3.00 cm?/m
Barra PAR3 -346 26.3 ¢/10
(3.12 cm?/m)
As =9.20 cm?/m
Barra PﬁlRS -5840 210.0 c/5
(15.71 cm2/m)
L1 As = 3.00 cm?/m
Barra PARA -531 26.3 ¢/10
(3.12 cm?/m)
As = 3.00 cm?m
Barra PﬁlRA' -1899 26.3 ¢/10
(3.12 cm?/m)
L1 As = 3.00 cm?m
Barra PAR1 -346 26.3 ¢/10
(3.12 cm?/m)
As =9.20 cm?m
Barra Pﬁ:lfl -5840 210.0 c/5
(15.71 cm2/m)
- 2
PAR1 As = 3.00 cm?/m
Barra PARA 26.3 ¢/10
(3.12 cm?/m)
As = 23.53 cm2/m
Barra Eﬁii -13518 216.0 c/5
(40.21 cm2/m)
As =23.53 cm?/m
Barra Eﬁié -13518 216.0 c/5
(40.21 cm2/m)
- 2
PAR? As = 3.00 cm?/m
Barra PAR1 26.3 ¢/10
(3.12 cm?/m)
- 2
PAR3 As = 3.00 cm?/m
Barra PAR? 26.3 ¢/10
(3.12 cm?/m)
As = 23.47 cm2/m
Barra Eﬁig -13512 216.0 c/5
(40.21 cm2/m)
- 2
PARA As = 3.00 cm?/m
Barra PAR3 26.3 ¢/10
(3.12 cm?/m)
As = 23.53 cm2/m
PAR3
Barra PARA -13518 216.0 c/5

(40.21 cm2/m)
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3.2.3.4 — Célculos:

GANEM

Engenharia Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direéo i Verlflgagéo Verlflgagéo i Verlflgagéo Verlflgagéo ArmaQura Armadyra Cisalhamento
Flex&o axial axial Flex&o axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
Md = 5124 Fd = 20.84 tf As=11.73 vsd =10.76 tiim
= = i _ S = . _
kgf.m/m Situagdo: GE Md = 984 kgt.m/m cmz2/m A's = 3.00 cm2/m Vrdll\/?o?iilf)ll tm
= 216.0 c/15 .
X ) As =5.03 cm?/m As = 1.37 cmZm 96.3 ¢/10 vrd2 = 79.94 tf/m
As =7.71 cm?/m A's = 0.00 's = 0.00 cm/ (13.40 cm?2/m) (3.12 cm?/m) =000t
A's = 0.00 cm#m cm2/m A's =0.00 cm?/m fiss = 0.10 mm vsw = 0.00 ti/m
L1 asw = 0.00 cm2/m
Md = 1811 Fd =9.26 tf vsd = 6.25 tf/m
Md = 334 kgf.m/ As =2.82 cm?
kgf.m/m Situacdo: GE gh-mim S cmem A's =3.00 cm?/m | vrdl = 10.15 tf/m
6.3 /10
Y As = 1.45 cm2/m 26.3 ¢/10 vrd2 = 74.26 tf/m
_ 5 As = 0.51 cm?m (3.12 cm?/m) _
As =2.82 cm?#/m A's = 0.00 A's = 0.00 cm?/ fiss = 0.09 (3.12 cm?/m) vsw = 0.00 tf/m
A's = 0.00 cm?/m cmz/m s =bouemim 158 =059 mm asw = 0.00 cm?/m
vsd = 24.98 tf/m
Ml?gf:n%/ongél Mgg:f r::_q(/)quS SF(: = 1~98]été As = 1.50 cm2/m A's = 21.44 vrleT 254.I31I tfim
X | | /Ixuag?gzes 263 cl20 i d2 Osze Zo tf/
s = 15. vrd2 = 82. m
16.0 c¢/10
As = 1.40 cm?/m As =17.42 cm2/m cmz/m f.(1.5_60081;/m) (2% 11 cEqZ/m) vsw = 10.26 tf/m
A's = 0.00 cm?/m A's =0.00 cm?/m | A's = 0.00 cm?/m 158 =L.oumm ' asw = 23.76
PAR1 cmz/m
vsd = 19.73 tf/m
Md = 3400 Fd = 23.59 tf Md = 4404 Fd = 8.50 {f As = 5.06 cmzim | VrdL = 11.04 tfm
kgf.m/m Situacéo: GE kgf.m/m . - A's = 8.29 cm?m
Situacdo: GE 6.3 c/5 vrd2 = 79.20 tf/m
Y As = 3.90 cm#/m As =5.57 cm?m (6.23 cm?/m) 810.0 ¢/10 = 5.55 tff
As =5.06 cm2/m A's = 0.00 As =6.72 cm2/m o O. 00 o) G - 0.08 (7.85 cm2/m) VSW'= . m
A's = 0.00 cm#m cm2/m A's =0.00 cmz/m | A4S = 0:00 cm?/m 1SS =L.0cmm asw = 13.39
cmz/m
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GANEM

Engenharia Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direco Verificac&o Verificagc&o Verificac&o Verificac&o Armadura Armadura Cisalhamento
Flex&o axial axial Flex&o axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
vsd = 20.32 tfim
Md = 1346 Fd=4.051 Md = 1523 Fd= 0o 201 e vrd1 = 11.04 tffm
kgf.m/m Situacéo: GE kgf.m/m Situagdo: GE ;6 2015 |A'S=268cmm Modelo |
* Asén;z}r'nl ° A‘Zn]jrf 8 (2.08 cmz/m) 26.3¢/10 | vrd2 = 82.40 tf/m
As =1.88 cm?/m . As =2.13 cm?m . A (3.12 cm?/m) vsw = 5.35 tf/m
A's = 0.00 cm2/m A's =0.00 A's = 0.00 cm2/m A's =0.00 fiss =0.03 mm 1241
' cmz/m ' cmz/m asw = .
PAR2 cmz/m
Fd=1.74tf Fd=1.74 tf
Md = 1346 . N Md = 1572 _ ) N _ 5 vsd = 9.96 tf/m
kgf.m/m Situacao: GE kgf.m/m Fd B f'04 i Situagao: GE | As =2.01 cm?/m A's =2.53 cm?/m | vrdl = 10.69 tf/m
Y As =0.59 Situagao: GE As =253 p6.3 c/15 $6.3¢/10 | vrd2 = 79.20 tfim
_ cm2/m _ As = 1.73 cm?m cm?/m (2.08 cm?/m) : i
As =1.96 cm¥m As = 2.29 cm¥m : (3.12 cm?m) vsw = 0.00 tf/m
- — 5 A's =0.00 - — 5 A's =0.00 cm?/m A's =0.00 fiss = 0.01 mm _
A's = 0.00 cm?m emz/m A's = 0.00 cm?m em2/m asw = 0.00 cm?/m
vsd = 24.98 tfim
Md = 1004 Md = 10693 Fd =20.09 tf =14.
kgf.m/m kgf.m/m Situacdo: GE As = 1.50 cm?/m As=21.44 VrdlM ?14 I31I o
x | | As - 15.23 96,3 020 amim | waz= 20w
s =15. vrd2 = 82. m
As = 1.40 cm?m As =17.42 cm?/m cm?/m f.(1.5_60c(r;122/m) (zglfl.oczi/?n) vsw = 10.26 tfim
A's = 0.00 cm2/m A's =0.00 cm2/m | A's =0.00 cm?m 1SS =1.Us mm ' asw = 23.76
PAR3 cmz/m
vsd = 19.73 tfim
Md = 3408 Fd = 8.59 tf Md = 4404 _ _ 5 _
kgf.m/m LACAD: kgf.m/m Fd=8.591f As=5.07cm2m |\ _ o0 o | vidl=11.04 tfim
Situacdo: GE Situagdo: GE 26.3 c/5 d2 = 79.20 tf/
Y As =3.91 cm?/m e 5‘?57 oo 6 o o s100c10 | V192=7° ; m
As =5.07 cm2/m A's = 0.00 As = 6.72 cm?/m A - O. 00 e/ G - 0.08 (7.85 cm?/m) vsw = 5.55 ti/m
A's =0.00 cm?/m cmz2/m A's =0.00 cm?/m s =Louemim 158 =L.oemm asw =13.39
cmz/m
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GANEM

Engenharia Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

Trecho | Direco Verificac&o Verificagc&o Verificac&o Verificac&o Armadura Armadura Cisalhamento
Flex&o axial axial Flex&o axial axial inferior superior
(compressao) (tracéo) (compressao) (tracéo)
Fd = 4.05 tf Fd = 4.05 tf ved =20.33 tim
Md = 1346 o i t Md = 1524 o i t As = 2.01 cm2/m vrdl = 11.04 tf/m
kgf.m/m Situacéo: GE kgf.m/m Situagdo: GE _6 2015 |A'S=268cmm Modelo |
= = 30.5 C
X ASCmZ:/LI’]’:]L8 Ascmzfn,?s (2 08 cm2/m) 6.3 ¢/10 vrd2 = 82.40 tf/m
As =1.88 cm?/m As =2.13 cm?m A (3.12 cm?/m) vsw = 5.35 tf/m
A's = 0.00 cm2/m A's =0.00 A's = 0.00 cm2/m A's =0.00 fiss =0.03 mm 1241
BAR4 ' cmz/m ' cmz/m asw ‘2/ -
cmz/m
Fd=1.77 tf Fd=1.77 tf
Md = 1346 . N Md = 1572 _ ) N _ 5 vsd =9.96 tf/m
kgf.m/m Situacao: GE kgf.m/m Fd B 1.03 i Situagao: GE | As =2.01 cm#/m A's =2.54 cm?/m | vrdl = 10.69 tf/m
Y As =0.60 Situagao: GE As =2.54 p6.3 c/15 $6.3¢/10 | vrd2 = 79.20 tfim
_ cm2/m _ As = 1.73 cm?m cm?/m (2.08 cm?/m) : i
As =1.96 cm¥m As = 2.29 cm¥m : (3.12 cm?m) vsw = 0.00 tf/m
L A's =0.00 L A's = 0.00 cm?/m A's =0.00 fiss =0.01 mm
A's = 0.00 cm?m emz/m A's = 0.00 cm?m em2/m asw = 0.00 cm?/m
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GANEM

€Engenharia Ltda

ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga |Lajel Momento negativo Momento positivo
Armaduras
Flexo Flexo Flexo Flexo
Flexao Flexao finais
Trecho | Laje 2 compresséo tracdo compresséo | tracdo
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 0.66 tf
L1 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE
Barra fiss =0.01 mm
As =2.83 cm?/m As =0.83 cm?/m
PAR2
A's = 0.00 cm?/m A's = 0.00 cm?/m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd =9.26 tf Fd = 0.66 tf
PAR2 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE Situagéo: GE
Barra fiss = 0.09 mm
As =2.83 cm?/m As=1.43cm?/m | As=2.76 cm?/m
L1
A's = 0.00 cm?/m A's =0.00cm#m | A's =0.00 cm#m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 4.05 tf
L1 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE
Barra fiss =0.01 mm
As =2.83 cm?/m As = 1.04 cm?/m
PAR3
A's = 0.00 cm?/m A's = 0.00 cm?/m
As =9.20 cm?/m
Md = 5840 kgf.m/m Fd = 20.84 tf Fd = 4.05 tf (610.0 ¢/5 - 15.71
PAR3 cm2/m)
Situagéo: GE Situagéo: GE
Barra fiss = 0.06 mm
As = 8.69 cm?/m As =6.09 cm?/m | As =9.20 cm?/m '
L1
A's = 0.00 cm?/m A's =0.00cm#m | A's =0.00 cm#m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd =0.53 tf
L1 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE
Barra fiss =0.01 mm
As =2.83 cm?/m As =0.81 cm?/m
PAR4
A's = 0.00 cm?/m A's = 0.00 cm?/m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd =9.25 tf Fd =0.53 tf
PAR4 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE Situagéo: GE
Barra fiss = 0.09 mm
As =2.83 cm?/m As=1.43cm?/m | As=2.74 cm?m
L1

A's = 0.00 cm?/m A's = 0.00 cm?/m

A's = 0.00 cm?/m
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GANEM

€Engenharia Ltda

ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga |Lajel Momento negativo Momento positivo
Armaduras
Flexo Flexo Flexo Flexo
Flexao Flexao finais
Trecho | Laje 2 compresséo tracdo compresséo | tracdo
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 4.05 tf
L1 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: GE
Barra fiss =0.01 mm
As =2.83 cm?/m As = 1.04 cm?/m
PAR1
A's = 0.00 cm?/m A's = 0.00 cm?/m
As =9.20 cm?/m
Md = 5840 kgf.m/m Fd = 20.84 tf Fd = 4.05 tf (610.0 ¢/5 - 15.71
PAR1 cm2/m)
Situagéo: GE Situagéo: GE
Barra fiss = 0.06 mm
As = 8.69 cm?/m As =6.09 cm?/m | As =9.20 cm?/m e
L1
A's = 0.00 cm?/m A's =0.00cm#m | A's =0.00 cm#m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 4.05 tf
PAR1 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: PE
Barra fiss = 0.00 mm
As =2.83 cm?/m As =0.47 cm?/m
PAR4
A's = 0.00 cm?/m A's = 0.47 cm?/m
As =23.53 cm¥m
Md = 13518 Fd = 25.22 tf Fd = 4.05 tf
PAR4 kgf.m/m (916.0 c/5 - 40.21
Situagédo: GE Situagéo: GE cmz2/m)
Barra As =20.39 As = 23.53 fiss = 0.08 mm
= 2 2 2
PARL As =23.14 cm¥m cm?/m cm?/m
A's = 0.00 cm?/m A's=1.76 cm¥m | A's =0.00 cm¥m
As =23.53 cm¥m
Md = 13518 Fd = 25.22 tf Fd = 4.05 tf
PARL kgf.m/m (916.0 c/5 - 40.21
Situagédo: GE Situagéo: GE cmz2/m)
Barra As = 20.39 As = 23.53 fiss = 0.08 mm
= 2 2 2
PAR2 As =23.14 cm¥m cm?/m cm?/m
A's = 0.00 cm?/m A's=1.76 cm¥m | A's =0.00 cm¥m
Md = 2008 kgf.m/m Fd =4.05 tf As =3.00 cm?/m
PAR2
Situagéo: PE (96.3 ¢/10 - 3.12 cm?/m)
Barra
As =2.83 cm?/m As =0.47 cm?/m fiss = 0.00 mm
PAR1

A's = 0.00 cm?/m

A's = 0.47 cm?/m
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€Engenharia Ltda

ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga |Lajel Momento negativo Momento positivo
Armaduras
Flexo Flexo Flexo Flexo
Flexao Flexao finais
Trecho | Laje 2 compresséo tracdo compresséo | tracdo
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 3.56 tf
PAR3 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: PE
Barra fiss = 0.00 mm
As =2.83 cm?/m As =0.41 cm?/m
PAR2
A's = 0.00 cm?/m A's = 0.41 cm?/m
As =23.47 cm¥m
Md = 13512 Fd = 25.54 tf Fd = 3.56 tf
PAR2 kgf.m/m (916.0 c/5 - 40.21
Situagédo: GE Situagéo: GE cmz2/m)
Barra As = 20.34 As = 23.47 fiss = 0.08 mm
= 2 2 2
PAR3 As =23.12 cm¥m cm?/m cm?/m
A's = 0.00 cm?/m A's=1.78cmzm | A's =0.00 cm¥m
As = 3.00 cm?/m
Md = 2008 kgf.m/m Fd = 4.05 tf
PAR4 (96.3 ¢/10 - 3.12 cm?/m)
Situagéo: PE
Barra fiss = 0.00 mm
As =2.83 cm?/m As =0.47 cm?/m
PAR3
A's = 0.00 cm?/m A's = 0.47 cm?/m
As =23.53 cm¥m
Md = 13518 Fd = 25.22 tf Fd = 4.05 tf
PAR3 kgf.m/m (916.0 c/5 - 40.21
Situagédo: GE Situagéo: GE cmz2/m)
Barra As =20.39 As = 23.53 fiss = 0.08 mm
= 2 2 2
PAR4 As =23.14 cm¥m cm?/m cm?/m

A's = 0.00 cm?/m

A's = 1.76 cm?/m

A's = 0.00 cm?/m
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3.2.4 — Caixa 04 — PV Chegada — 150X150/390

3.2.4.1 - Cargas verticais:

Peso préprio = 7.55 tf

Adicional = 9.46 tf

Solo =-12.56 tf
Acidental = 1.32 tf
Agua = 5.16 tf

Total = 10.94 tf

Area aproximada = 2.64 m2

Relagao = 4134.24 kgf/m?

3.2.4.2 — Dados:

GANEM

€Engenharia Ltda

Sec¢éo (cm) Cargas Verticais (kgfim?) Cargas Horizontais (kgf/m?)

Elemento| H |Elevagdo| Nivel Pl::gs:i)o jogt?;t:Lto Pglrfgess Total Base Topo
ik [1050] a0 [sous| 2000|000 [ om [enco

IR

(EQE;) 15.00| 0.00 |390.00 1i3f2/n?0 888 888 4%)3“?0 4943.31 3773.32
(Eégi) 15.00| 0.00 |390.00 1i3f2/n?0 888 888 4%)3“?0 4943.31 3773.32
(Eézi) 15.00| 0.00 |390.00 1i3f2/n?0 888 888 4%3“?0 4943.31 3773.32
(Eégg) 15.00| 0.00 |390.00 1i3f2/n?0 888 888 4%)3“?0 4943.31 3773.32
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3.2.4.3 — Resultados:

GANEM

€Engenharia Ltda

ARMADURAS NA LAJE

Esforgos Resultados
Ndx | Ndy Mdx Mdy Armadura inferior Armadura superior Flecha
Trecho | Rdx | Rdy
@ | (kgf.m/m) | (kgf.m/m) Asx Asy Asx Asy (cm)
As =1.18 As =1.31 As=1.11 A's =0.99
0.90| 0.90 cm2/m cm2/m cm2/m cm2/m
L1 0.00| 0.00 250 250 26.3 ¢/20 26.3 ¢/20 25.0 ¢/20 5.0 ¢/20 -0.32
(1.56 cm?/m) (1.56 cm?/m) (0.98 cm?/m) (0.98 cm?/m)
As =151 As =171 A's =2.25 A's =2.25
4,09 4.09 cm2/m cm2/m cm2/m cm2/m
L1 0.00| 0.00 815 815 25.0 ¢/10 26.3 ¢/15 8.0 ¢/20 8.0 ¢/20 -0.32
(1.96 cm?/m) (2.08 cm?/m) (2.51 cm?/m) (2.51 cm?/m)
318 As =151 As =1.51 As=1.51 A's =1.60
5.90 1 33 80 cm2/m cm2/m cm2/m cm2/m 0.32
PAR1 0.00 0 2)9 S 1 26.3 ¢/20 25.0 ¢/10 26.3 ¢/20 26.3 ¢/20 :
' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
As =151 As =151 As=151 A's =1.60
328 2 2 2 2
5 5.95 3 80 cm2/m cmz/m cm2/m cm2/m 0.32
PAR 0.00 0 '10 534 1 26.3 ¢/20 25.0 ¢/10 26.3 ¢/20 26.3 ¢/20 :
' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
As =151 As =151 As=1.51 A's =1.60
328 2 2 2 2
PAR3 5.96 534 180 cm2/m cm2/m cm2/m cm2/m 0.32
0.00 0 '10 26.3 ¢/20 25.0 ¢/10 26.3 ¢/20 26.3 ¢/20 :
' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
331 As =151 As =151 As=1.51 A's =1.60
PAR4 5.96| 534 180 cm2/m cm2/m cm2/m cm2/m 0.32
0.00 0 2)9 26.3 ¢/20 25.0 ¢/10 26.3 ¢/20 26.3 ¢/20 :
' (1.56 cm?/m) (1.96 cm?/m) (1.56 cm?/m) (1.56 cm?/m)
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GANEM
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ARMADURAS NA CONTINUIDADE

Viga | Laje 1 | Momentos fletores (kgf.m/m) Armaduras
Trecho | Laje 2| Md negativo | Md positivo | As (superior) | A's (inferior)
As = 2.29 cm?/m

Barra P;:IL?Z -103 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?/m
Barra Pﬁle -823 28.0 ¢/20
(2.51 cm?/m)
L1 As = 2.29 cm?/m
Barra PAR3 -58 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR3 As = 2.29 cm?/m

Barra L1 -823 28.0 ¢/20
(2.51 cm?/m)

L1 As = 2.29 cm?/m
Barra PARA -105 28.0 ¢/20
(2.51 cm?/m)
As = 2.29 cm?m
Barra PﬁlRA' -822 28.0 ¢/20
(2.51 cm?/m)

L1 As =2.29 cm?/m
Barra PAR1 -57 28.0 ¢/20
(2.51 cm?/m)

As = 2.29 cm?/m

Barra Pﬁ:lfl -824 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR1 As = 2.29 cm?/m
Barra PARA 28.0 ¢/20
(2.51 cm?/m)
- 2
PARA As = 2.36 cm?/m

Barra -1171 26.3 ¢/10
PARL (3.12 cm?/m)

As = 2.36 cm?/m
Barra Eﬁié -1171 26.3 ¢/10
(3.12 cm?/m)
- 2
PAR? As = 2.29 cm?/m
Barra PAR1 28.0 ¢/20
(2.51 cm?/m)
= 2
PAR3 As = 2.29 cm?/m
Barra PAR? 28.0 ¢/20
(2.51 cm?/m)

As = 2.36 cm?/m

Barra Eﬁig -1171 26.3 ¢/10
(3.12 cm?/m)
- 2
PARA As = 2.29 cm?/m
Barra PAR3 28.0 ¢/20
(2.51 cm?/m)
- 2
PAR3 As = 2.36 cm?/m

Barra -1171 26.3 ¢/10
PAR4
(3.12 cm?/m)
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3.2.4.4 — Célculos:

GANEM

Engenharia Ltda

ARMADURAS POSITIVAS (LAJE)

Momento positivo

Momento negativo

A's = 0.00 cm?/m

A's = 0.00 cm?/m

fiss = 0.00 mm

(0.98 cm2/m)

Verificacao Verificacao Verificacao Verificacao Armadura Armadura
Trecho | Diregéo Cisalhamento
Flex&o axial axial Flexao axial axial inferior superior
(compresséo) (tragdo) (compresséo) (tragdo)
vsd = 1.69 tf/m
Md = 336 kgf.m/m Md = 250 kgf.m/m As =1.18 cm?/m vrd1 = 4.80 tf/m
A's =0.87 cm¥m
6.3 ¢/20 Modelo |
X 5.0 ¢/20
As =1.18 cm?/m As =0.72 cm?/m (1.56 cm2/m) vrd2 = 31.49 tf/m
(0.98 cm2/m)
A's =0.00 cm?¥m A's =0.00 cm¥m fiss =0.00 mm vsw = 0.00 tf/m
L1 asw = 0.00 cm?/m
vsd = 1.69 tf/m
Md = 336 kgf.m/m Md = 250 kgf.m/m As =1.31 cm?/m
A's =0.97 cm¥m vrdl = 4.40 tfim
6.3 ¢/20
Y 5.0 ¢/20 vrd2 = 28.28 tf/m
As =1.31 cm?/m As =0.80 cm?/m (1.56 cm2/m)

vsw = 0.00 tf/m

asw = 0.00 cm?/m
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ARMADURAS POSITIVAS (LAJE)

Momento negativo

Momento positivo
Verificacao Verificacao Verificacao Verificacao Armadura Armadura
Trecho | Diregéo Cisalhamento
Flex&o axial axial Flexao axial axial inferior superior
(compresséo) (tragdo) (compresséo) (tragdo)
vsd = 5.08 tf/m
Md = 815 kgf.m/m Fd = 4.09 tf Md = 309 kgf.m/m Fd =4.09 tf As =1.51 cm?/m vrd1 = 7.99 tf/m
A's =2.25cm?m
Situagédo: GE Situagédo: GE 5.0 c/10 Modelo |
X 8.0 c/20
As =1.35cm?m | As =0.86 cmz/m As =0.62cm?m | As =0.01 cm#m (1.96 cm2/m) vrd2 =57.28 tf/m
(2.51 cm2/m)
A's =0.00cm?m | A's = 0.00 cm?m A's =0.00cm?m | A's =0.00 cm?m fiss =0.10 mm vsw = 0.00 tf/m
L1 asw = 0.00 cm?/m
vsd = 5.08 tf/m
Md = 815 kgf.m/m Fd = 4.09 tf Md = 310 kgf.m/m Fd =4.09 tf As =1.71 cm?/m
A's =2.25cm?m vrdl = 7.68 tfim
Situagéo: GE Situagédo: GE 6.3 c/15
Y 8.0 c/20 vrd2 = 54.40 tf/m
As=1.71cm?m | As =1.09 cm¥m As =0.65cm?/m | As =0.02 cm#m (2.08 cm2/m)
(2.51 cm2/m) vsw = 0.00 tf/m
A's =0.00cm?m | A's = 0.00 cm?m A's =0.00cm?m | A's =0.00 cm?m fiss =0.08 mm
asw = 0.00 cm?m
vsd = 6.08 tf/m
Md = 757 kgf.m/m Md = 757 kgf.m/m Fd =5.90 tf As =1.51 cm?/m
A's =1.51 cm?m vrdl = 7.86 tfim
Situagédo: GE 6.3 ¢/20
PAR1 X 6.3 ¢/20 Modelo |
As =1.51 cm?/m As =1.51cm?m | As =0.20 cm¥m (1.56 cm2/m)
(1.56 cm2/m) vrd2 = 56.95 tf/m
A's =0.00 cm?¥m A's =0.00cm?m | A's = 0.00 cm?m fiss =0.00 mm
vsw = 0.00 tf/masw = 0.00 cm?/m
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Verificacao Verificacao Verificacao Armadura Armadura
Trecho | Diregéo Cisalhamento
Flex&o axial axial Flexao axial inferior superior
(compresséo) (tragdo) (compresséo)
vsd = 4.38 tf/m
Md = 757 kgf.m/m Fd=0.111tf Md = 757 kgf.m/m As =1.51 cm?/m
A's =1.60 cm?¥m vrdl = 7.49 tfim
Situagéo: PE 5.0 c/10
PAR1 Y 6.3 ¢/20 vrd2 = 54.07 tf/m
As =1.33cm?/m As =0.01cm?m | As=1.60 cmzm As =0.39 cm?/m (1.96 cm2/m)
(1.56 cm2/m) vsw = 0.00 tf/m
A's =0.00 cm?¥m A's=0.01cm?m | A's =0.00 cm?m A's =0.00 cm?m | fiss =0.00 mm
asw = 0.00 cm?/m
vsd = 6.11 tf/m
Md = 757 kgf.m/m Md = 757 kgf.m/m Fd =5.95 tf As =1.51 cm?/m vrd1 = 7.86 tf/m
A's =1.51 cm?m
Situagéo: GE Modelo |
X 6.3 ¢/20
As =1.51 cm?/m As =1.51cm?m | As =0.20 cm¥m (1.56 cm2/m) vrd2 = 56.95 tf/m
(1.56 cm2/m)
A's =0.00 cm?¥m A's =0.00cm?m | A's = 0.00 cm?m fiss =0.00 mm vsw = 0.00 tf/m
PAR2 asw = 0.00 cm?/m
vsd = 4.39 tf/m
Md = 757 kgf.m/m Fd =0.12 tf Md = 757 kgf.m/m Fd =0.12 tf As =1.51 cm?/m
A's =1.60 cm?¥m vrdl = 7.49 tfim
Situagéo: PE Situagédo: GE 5.0 c/10
6.3 ¢/20 vrd2 = 54.07 tf/m
As =1.33cm?/m As =0.01cm?m | As=1.60 cmzm As =0.40 cm?/m (1.96 cm2/m)
(1.56 cm2/m) vsw = 0.00 tf/m
A's =0.00 cm?¥m A's=0.01cm?m | A's =0.00 cm?m A's =0.00 cm?m | fiss =0.00 mm
asw = 0.00 cm?/m
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ARMADURAS POSITIVAS (LAJE)

Momento negativo

Momento positivo
Verificacao Verificacao Verificacao Verificacao Armadura Armadura
Trecho | Diregéo Cisalhamento
Flex&o axial axial Flexao axial axial inferior superior
(compresséo) (tragdo) (compresséo) (tragdo)
vsd = 6.11 tf/m
Md = 757 kgf.m/m Md = 757 kgf.m/m Fd =5.96 tf As =1.51 cm?/m vrd1 = 7.86 tf/m
A's =1.51 cm?m
Situagédo: GE 6.3 ¢/20 Modelo |
X 6.3 ¢/20
As =1.51 cm?/m As =1.51cm?m | As =0.20 cm¥m (1.56 cm2/m) vrd2 = 56.95 tf/m
(1.56 cm2/m)
A's =0.00 cm?¥m A's =0.00cm?m | A's =0.00 cm?m fiss =0.00 mm vsw = 0.00 tf/m
PAR3 asw = 0.00 cm?/m
vsd = 4.38 tf/m
Md = 757 kgf.m/m Fd =0.12 tf Md = 757 kgf.m/m Fd =0.12 tf As =1.51 cm?/m
A's =1.60 cm?¥m vrdl = 7.49 tfim
Situagéo: PE Situagédo: GE 5.0 c/10
Y 6.3 ¢/20 vrd2 = 54.07 tf/m
As =1.33cm?/m As =0.01cm?m | As=1.60 cmzm As =0.40 cm?/m (1.96 cm2/m)
(1.56 cm2/m) vsw = 0.00 tf/m
A's =0.00 cm?¥m A's=0.01cm?m | A's =0.00 cm?m A's =0.00 cm?m | fiss =0.00 mm
asw = 0.00 cm?m
vsd = 6.11 tf/m
Md = 757 kgf.m/m Md = 757 kgf.m/m Fd =5.96 tf As =1.51 cm?/m vrd1 = 7.86 tf/m
A's =1.51 cm?m
Situagédo: GE 6.3 ¢/20 Modelo |
PAR4 X 6.3 ¢/20
As =1.51 cm?/m As =1.51cm?m | As =0.20 cm¥m (1.56 cm2/m) vrd2 = 56.95 tf/m
(1.56 cm2/m)
A's =0.00 cm?¥m A's =0.00cm?m | A's = 0.00 cm?m fiss =0.00 mm vsw = 0.00 tf/m
asw = 0.00 cm?/m
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ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Verificacao Verificacao Verificacao Verificacao Armadura Armadura
Trecho | Diregéo Cisalhamento
Flex&o axial axial Flexao axial axial inferior superior
(compresséo) (tragdo) (compresséo) (tragdo)
vsd = 4.38 tf/m
Md = 757 kgf.m/m Fd=0.111tf Md = 757 kgf.m/m Fd=0.111tf As =1.51 cm?/m
A's =1.60 cm?¥m vrdl = 7.49 tfim
Situagéo: PE Situagédo: GE 5.0 c/10
PAR4 Y 6.3 ¢/20 vrd2 = 54.07 tf/m
As =1.33cm?/m As =0.01cm?m | As=1.60 cmzm As =0.39 cm?/m (1.96 cm2/m)
(1.56 cm2/m) vsw = 0.00 tf/m
A's =0.00 cm?¥m A's=0.01cm?m | A's =0.00 cm?m A's =0.00 cm?m | fiss =0.00 mm
asw = 0.00 cm?/m
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga |Laje 1 Momento negativo Momento positivo
Armaduras
N Flexo Flexo N Flexo Flexo o
: Flexdo _ _ | Flexao N - finais
Trecho | Laje 2 compressao tracdo compresséo | tragdo
As = 2.29 cm?/m
L | Md= 1130 kgf.m/m (8.0 ¢/20 - 2.51 cm2/m)
Barra AR As = 2.29 cm2im fiss = 0.00 mm
A's =0.00 cm?/m
As = 2.29 cm?/m
paRz | Md = 1130 kgtm/m | Fd =4.09 7 (28.0 ¢/20 - 2.51 cm?/m)
Barra Situagdo: GE fiss = 0.06 mm
L1 As =2.29 cm2/m | As = 1.07 cm2m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
L1 | Md=1130kgtm/m (8.0 ¢/20 - 2.51 cm2/m)
Barra oARs As = 2.29 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As =2.29 cm?/m
parg | Md = 1130 kgtm/m | - Fd=4.091 (98.0 ¢/20 - 2.51 cm?/m)
Barra Situagao: GE fiss = 0.06 mm
L1 As =2.29 cm?m | As = 1.07 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
Md = 1130 kgf.m/
L1 gt.mim (8.0 ¢/20 - 2.51 cm2/m)
Barra oArd As = 2.99 emzlm fiss = 0.00 mm
A's = 0.00 cm?/m
As = 2.29 cm?/m
Md = 1130 kgf.m/ Fd =4.09 tf
PAR4 gtmimp - ma=4 (8.0 ¢/20 - 2.51 cm2/m)
Barra Situagdo: GE fiss = 0.06 mm
L1 As =2.29 cm?m | As = 1.06 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
Md = 1130 kgf.m/
L1 gl.m/m (8.0 ¢/20 - 2.51 cm2/m)
Barra ARl As = 2.29 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As =2.29 cm?/m
Md = 1130 kgf.m/ Fd =4.09 tf
PARL gtmimp - ma=4 (8.0 ¢/20 - 2.51 cm2/m)
Barra Situagdo: GE fiss = 0.06 mm
L1 As =2.29 cm2/m | As = 1.07 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
Md = 1130 kgf.m/
PARL gt.mim (8.0 ¢/20 - 2.51 cm2/m)
Barra fiss = 0.00 mm
= 2
PARA As =2.29 cm?/m

A's = 0.00 cm?m
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ARMADURAS NEGATIVAS (NA CONTINUIDADE)

Viga |Laje 1 Momento negativo Momento positivo
Armaduras
N Flexo Flexo N Flexo Flexo o
T : Flexdo _ _ | Flexao N - finais
recho | Laje 2 compressdo | tracdo compresséo | tracdo
As = 2.36 cm?/m
paRa | Md = H7Lkgtmim |- Fd=5.961 (96.3 ¢/10 - 3.12 cm?/m)
Barra Situagao: GE fiss = 0.07 mm
PARL As =2.36 cm?m | As = 1.51 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.36 cm?/m
pary | Md = 1171 kgtm/m | Fd =5.951f (26.3 ¢/10 - 3.12 cm?/m)
Barra Situagdo: GE fiss = 0.07 mm
PAR? As =2.36 cm2/m | As = 1.51 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
Md = 1130 kgf.m/
PAR2 gt.m/m (98.0 ¢/20 - 2.51 cm2/m)
Barra i As = 2.29 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As = 2.29 cm?/m
Md = 1130 kgf.m/
PAR3 gt.mim (8.0 ¢/20 - 2.51 cm2/m)
Barra AR As = 2.29 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As = 2.36 cm?/m
Md = 1171 kgf.m/ Fd =5.96 tf
PAR?2 gtmimp - =d=»> (6.3 ¢/10 - 3.12 cm2/m)
Barra Situagdo: GE fiss = 0.07 mm
PAR3 As =2.36 cm2/m | As = 1.51 cm?m e
A's =0.00cm?zm | A's =0.00 cm2/m
As = 2.29 cm?/m
Md = 1130 kgf.m/
PAR4 gt.mim (8.0 ¢/20 - 2.51 cm2/m)
Barra oARs As = 2.29 cm2im fiss = 0.00 mm
A's = 0.00 cm?m
As = 2.36 cm?/m
Md = 1171 kgf.m/ Fd = 5.96 tf
PAR3 gtmimp - =d=»> (6.3 ¢/10 - 3.12 cm2/m)
Barra Situagdo: GE fiss = 0.07 mm
= 2 = 2 -
PAR4 As =2.36 cm?m | As =1.51 cm?zm

A's = 0.00 cm?m

A's = 0.00 cm?m
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4 DESENHOS

GANEM

Tabela A4.1 — Lista de Desenhos do Projeto Estrutural.

€Engenharia Ltda

NUMERO DA CESAN

REFERENCIA DO DESENHO

SITUACAO

A-050-000-91-4-XX-0174

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 01 - FORMA E
ARMACAO

Emissédo

2 A-050-000-91-4-XX-0175

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 02 - FORMA E
ARMACAO - 01/02

Emissédo

3 A-050-000-91-4-XX-0176

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 02 - FORMA E
ARMACAO - 02/02

Emissédo

4 A-050-000-91-4-XX-0177

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 03 - FORMA E
ARMACAO - 01/02

Emissédo

A-050-000-91-4-XX-0178

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 03 - FORMA E
ARMACAO - 02/02

Emissédo

6 A-050-000-91-4-XX-0179

ESTACAO ELEVATORIA DE ESGOTO BRUTO
- VALE ENCANTADO Il - PROJETO
ESTRUTURAL - CAIXA 04 - FORMA E
ARMACAO

Emissédo
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