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MEMORIAL DESCRITIVO E DE CALCULO REFERENTE A EXECUCAO DA
ESTRUTURA

1. INTRODUCAO

O presente memorial, trata dos parametros utilizados e as
recomendacgfes a serem seguidas para a execucao da estrutura em concreto
armado de reforma da Escola MANOEL CORREA DE ALMEIDA em Varzea
Grande — MT.

Para as Obras e servicos acima, a Empreiteira fornecera todos os
materiais, mao-de-obra e maquinas necessarios para a realizagcéo dos trabalhos
previstos em projeto e planilha orcamentaria. A execuc¢do dos servigos devera
atender obrigatoriamente as normas e especificacdo técnicas da ABNT NBR
6118.

2. ESPECIFICACOES GERAIS

As quantidades de materiais constantes em cada prancha séo indicativas,
devendo ser verificadas pelo responsavel técnico pela obra tanto para fins de
orcamento como para compra de material.

A fiscalizacao fornecera esclarecimentos nos casos de duvida.

Os servicos contratados serdo executados rigorosamente de acordo com
as normas a seguir:

Materiais - Todos os materiais atenderdo as especificacdes das normas
vigentes, dos projetos e deste Memorial e serdo inteiramente fornecidos pela
contratada;

Aceitacdo - Todo material a ser utilizado na obra podera ser recusado
caso nao atenda as especificacdes do projeto, devendo a contratada substitui-lo
guando solicitado pela fiscalizagao;

Méao de obra - A mao de obra a empregar pela contratada devera ser
corretamente dimensionada para atender ao Cronograma de Execuc¢ao da obra,
além de tecnicamente qualificada e especializada sempre que for necessario;

Visita prévia - Quando obra for reforma, a contratada, ainda na condicéo
de proponente, devera fazer visita ao local onde seré realizada a obra a fim de
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tomar ciéncia das estruturas existentes e seu atual estado de conservagao,
locacdo, niveis, etc.;

Recebimento - Serdo impugnados todos os trabalhos que nao satisfacam
as condi¢Bes contratuais. Ficara a contratada obrigada a demolir e a refazer os
trabalhos impugnados, ficando por sua conta exclusiva as despesas decorrentes
dessas providéncias;

Equipamento de segurancga - Devera estar disponivel na obra para uso
dos trabalhadores, visitantes e inspetores;

Diério de obra - Deverd estar disponivel na obra para anotacdes diversas,
tanto pela contratada, como pela fiscalizagéo.

3. COBRIMENTO DAS PECAS

Para determinacdo do cobrimento das pecas estruturais utilizadas,
utilizou-se os parametros das tabelas 6.1, 7.1 e 7.2 da NBR6118 demonstradas
a sequir.

Tabela 6.1 — Classes de agressividade ambiental (CAA)

Agressividade Classificacs 2 Risco de
Glasanids a§smcagao ger.al do tlpo.de deterioraco da
agressividade ambiente para efeito de projeto satittiing
ambiental
Rural s
| Fraca Insignificante
Submersa
] Moderada Urbana & b Pequeno
Marinha 2
1} Forte Grande
Industrial & b
- Industrial & ¢
\Y) Muito forte i i Elevado
Respingos de maré

28  Pode-se admitir um microclima com uma classe de agressividade mais branda (uma classe acima) para
ambientes internos secos (salas, dormitérios, banheiros, cozinhas e areas de servico de apartamentos
residenciais e conjuntos comerciais ou ambientes com concreto revestido com argamassa e pintura).

b Pode-se admitir uma classe de agressividade mais branda (uma classe acima) em obras em regides
de clima seco, com umidade média relativa do ar menor ou igual a 65 %, partes da estrutura protegidas
de chuva em ambientes predominantemente secos ou regidoes onde raramente chove.

¢ Ambientes quimicamente agressivos, tanques industriais, galvanoplastia, branqueamento em indus-
trias de celulose e papel, armazéns de fertilizantes, industrias quimicas.
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Tabela 7.1 — Correspondéncia entre a classe de agressividade e a qualidade do concreto

. Classe de agressividade (Tabela 6.1)
Concreto 2 Tipo b: €
I 1l 11l 1\
Relagéo CA <0,65 <0,60 <0,55 <0,45
agua/cimento em
massa CP <0,60 <0,55 <0,50 <0,45
Classe de concreto CA =C20 =(C25 =C30 = C40
(ABNT NBR 8953) CP >C25 >C30 >C35 >C40

8 O concreto empregado na execucgéo das estruturas deve cumprir com os requisitos estabelecidos na

ABNT NBR 12655.
CA corresponde a componentes e elementos estruturais de concreto armado.

¢ CP corresponde a componentes e elementos estruturais de concreto protendido.

Considerando o disposto na tabela 7.1, para a classe de agressividade |
estruturas de concreto armado deverdo possuir concreto com classe de
resisténcia igual ou superior a C20. A resisténcia do concreto utilizado sera
superior a 25 Mpa que corresponde a classe de resisténcia C-25.

Tabela 7.2 — Correspondéncia entre a classe de agressividade ambiental e
o cobrimento nominal para Ac = 10 mm

Classe de agressividade ambiental (Tabela 6.1)
| 1l 1 Ve
Tipo de estrutura ey
elemento ; )
Cobrimento nominal
mm
Laje P 20 25 35 45
Viga/pilar 25 30 40 50
Concreto armado
Elementos
estruturais em 30 40 50
contato com o solo 9
Concreto Laje 25 30 40 50
protendido # Viga/pilar 30 35 45 55

2  Cobrimento nominal da bainha ou dos fios, cabos e cordoalhas. O cobrimento da armadura passiva deve
respeitar os cobrimentos para concreto armado.

Para a face superior de lajes e vigas que serao revestidas com argamassa de contrapiso, com revestimentos
finais secos tipo carpete e madeira, com argamassa de revestimento e acabamento, como pisos de
elevado desempenho, pisos ceramicos, pisos asfalticos e outros, as exigéncias desta Tabela podem ser
substituidas pelas de 7.4.7.5, respeitado um cobrimento nominal = 15 mm.

Nas superficies expostas a ambientes agressivos, como reservatorios, estactes de tratamento de agua e
esgoto, condutos de esgoto, canaletas de efluentes e outras obras em ambientes quimica e intensamente
agressivos, devem ser atendidos os cobrimentos da classe de agressividade IV.

No trecho dos pilares em contato com o solo junto aos elementos de fundacio, a armadura deve ter
cobrimento nominal = 45 mm.
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De acordo com a tabela 7.2, em estruturas de concreto armado sujeitas a
classe de agressividade |, deve-se utilizar um cobrimento igual ou superior a 25
mm para vigas e pilares.

4. VIDA UTIL DE PROJETO ]
Conforme norma regulamentadora entende-se por Vida Util de Projeto o

periodo estimado, que neste caso € de 50 anos, de tempo para o qual este
sistema estrutural esta sendo projetado, afim de atender aos requisitos de
desempenho, foram considerados e atendidos neste projeto os requisitos das
normas pertinentes e aplicaveis a estruturas de concreto, o atual estagio do
conhecimento no momento da elaboracdo do mesmo, bem como as condi¢cGes
do entorno, ambientais e de vizinhanca desta edificagdo, no momento das
definicdes dos critérios de projeto.

5. MAO-DE-OBRA

A mao de obra a empregar sera, obrigatoriamente, qualificada para a
funcdo que estiverem exercendo, a empresa executante devera manter
rigorosamente 0s servigcos propostos no memorial e no projeto estrutural, assim
como as normas e padrées de qualidade, resisténcia e seguranca.

Os EPI'S, juntamente com uniforme, deverao ser indispensaveis, sempre
de acordo com as atividades que estiverem executando. O embasamento para
utilizacao de tais equipamentos podera ser encontrado nas: NR-06, NR-10, NR-
18 e informacdes técnicas dos proprios equipamentos de seguranca.

6. DESCRICAO DA OBRA

Serd realizado a construgcdo do muro atras da edificacdo, composto por
36 pilares, estaca da dimensao do pilar, vigas baldrames e vigas superiores de
respaldo, de concreto armado, e vedagéo em tijolos ceramicos.

7. LOCACAO DA OBRA
Deverda ser executada pelo processo de tabuas corridas, a fim de definir

claramente os eixos de referéncia e também garantir o alinhamento das
estruturas.
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8. CONCRETO

O concreto devera ter resisténcia conforme o especificado no projeto
estrutural, de 25 MPA e sua dosagem (traco), deverdo ser seguidos para que
atinja a resisténcia esperada. A fixagdo do fator 4gua-cimento e a utilizagdo dos
agregados, miudos e graudos, terdo em vista a resisténcia e a trabalhabilidade
de concreto, compativeis com as dimensdes e acabamento das pecas. Nao sera
admitido o lancamento do concreto de altura superior a 2 m. Todo o concreto
devera receber cura cuidadosamente. O adensamento sera obtido por
vibradores de imersdo ou por vibradores de forma e o equipamento a ser
utilizado tera dimensionamento compativel com a posicao e tamanho da peca a
ser concretada. A vibracdo sera executada de modo a impedir as falhas de
concretagem e evitar a segregacéao. Antes do langamento do concreto as formas
deverédo ser limpas, molhadas e estanques, a fim de impedir a fuga da nata de
cimento.

9. ACO DA ESTRUTURA

Os ferros utilizados nas armaduras serdo CA-50 ou CA-60, conforme
projeto estrutural, o ferro para armadura. As armaduras devem ter o
recobrimento que o calculo solicitar e amarrado para garantir 0 seu
posicionamento.

A camada de concreto, sobre as armaduras ndao deve ser inferior a 3
centimetros de espessura para as pecas em contato com o solo e a 2,5
centimetros para as pecas revestidas e abrigadas.

10.PREPARO

A concretagem das pecas moldadas no local somente sera realizada ap6s
a liberacdo por parte da fiscalizagdo. O concreto devera manter as
caracteristicas originais do traco liberado para uso, sob pena de rejeicdo. O
concreto para toda obra devera ser misturado de maneira mecénica (betoneira)
nunca de maneira manual, adensado por vibragéo (vibradores mecéanicos) e ter
consisténcia adequada.

11.CURA E PROTECAO DO CONCRETO
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A cura do concreto devera ser cuidadosa, devendo ser molhado de forma
abundante, depois de endurecido. A protecao contra a secagem prematura visa
evitar ou reduzir os efeitos da retracéo por secagem e fluéncia, ao menos durante
0s primeiros sete dias ap0s o langcamento.

12. FORMAS E ESCORAMENTOS

Todas as formas deverdo ser executadas rigorosamente como estédo
descritas em projeto, respeitando as suas dimensoes internas a fim de que no
momento da desforma as pecas tenham os tamanhos de acordo com o
solicitado.

As formas deveréo ser executadas por profissionais com experiéncia e
habilitacdo para o servico, além de que terdo que ser feitas de material classe A,
sem antes terem sido utilizados para outros fins, com o intuito de manter a
estanqueidade gerando maior qualidade para as pecas que estdo sendo
concretadas.

Os escoramentos deverdo ser construidos de modo a oferecer a
necessaria resisténcia a carga do concreto armado e as sobrecargas eventuais,
durante o periodo da construcao.

13.RETIRADA DAS FORMAS E ESCORAMENTOS

A retirada das férmas e escoramento deve ser executada somente depois
gue o concreto tenha adquirido resisténcia para suportar. As formas e pecas de
grandes vaos devem ter contra-flexa tal que, depois de sua retirada as pecas
tomem a posicéo projetada.

Os periodos para retirada das formas e escoramentos serdo, trés dias
completos para tabuas laterais das colunas, vigas e pilares, oito dias completos
para as lajes, 28 dias completos para as escoras das vigas e lajes em grandes
vaos. O escoramento ndo deve transmitir as cargas diretamente ao terreno e sim
por intermédio de um pranchdo ou tabuas de boas condicbes e devem ser
mantidas em posi¢des convenientes.

14. FUNDACAO

As fundacdes serdo executadas de acordo com o projeto estrutural
especifico e obedecendo a NBR 6122 (Projeto e Execuc¢éo de Fundagdes), NBR
6118 (Projeto de estruturas de concreto — Procedimento) e a NBR 14931
(Execucao de estruturas de concreto — Procedimento). E sera do tipo estaca, e
vigas baldrames, por se tratar apenas do muro do fundo da unidade, conforme
projeto.
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O fundo da cava deve estar perfeitamente nivelado e ser inicialmente
apiloado e compactado, ap0s a realizacdo desses servicos ele deve receber uma
camada de concreto magro a fim de garantir as caracteristicas geométricas
solicitadas das estacas no momento de sua execucao.

15. Relatorio das estacas
Resultados das estacas
BALDRAME fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 1 cobr =3.00 cm
Dados Resultados
' lib Nd MBd MHd Asb Estribo
. Secdo Nivel vinc max topo topo Ferros Topo | Esb b
Pilar (cm) Altura lih Nd MBd MHd As h Base Esb h
(cm) vinc min base base % armad cota
(cm) (tF) (kgf.m) | (kgf.m) total
200.00 2 5.0
P1 15>'<00 000| RR 3.32 228 204 ig; gg 18'8 10| 4613
1:20 | 5500 | 200.00 ZOROI.QOO 1.80 187 137 | o 10,0 23.07
@ 5.0
460.00
P2 15>'(00 0.00 RR 3.46 29 190 ig; g g 18'8 /10| 10611
1:20 | 5500 | 200.00 ZOF?#{OO 2.30 73 332 | 4 10.0 23.07
2 5.0
460.00
P3 15>'(00 000| RR 331 50 173 ig; gg 18'8 10| 10611
1:20 | 45 0o | 200.00 20&200 2.22 106 349 | o 100 23.07
2 5.0
460.00
P4 15>'(00 0.00 RR 3.32 63 170 12; gg 18'8 /10| 10611
1:20 | 5500 | 200.00 20F(2)éoo 2.22 128 348 | o 10,0 23.07
25.0
460.00
P5 15>'<00 000| RR 3.32 68 169 ig; gg 18'8 /10| 10611
1:20 | 5500 | 200.00 ZOF(e)éOO 2.22 136 349 | o 10,0 23.07
2 5.0
460.00
P6 15)'(00 000| RR 3.40 70 197 ig; gﬁ 18'8 /10| 106.11
1:20 | 45 0o | 200.00 20&00 2.23 138 364 | o 100 23.07
2 5.0
460.00
P7 15)'(00 0.00 RR 2.21 71 342 ig; gﬁ 18'8 /10| 10611
1:20 | 4500 | 200.00 20&00 0.94 138 397 | o 100 23.07
460.00
P8 15>'(00 0.00 RR 3.21 166 43 12; gg 18'8 ‘z /51'8 106.11
1:20 | 400 | 200.00 20&00 2.14 347 60 | 57 100 23.07
PO | 15.00 | 0.00| 460.00 | 3.16 288 26 | 157 20100 | ©50 ] 106.11
1:20| X |20000| RR 2.11 611 52| 157 22100 | c¢/10| 23.07
8
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Dados Resultados
Secio Nivel vlilrtl)c rrl?la(ljx {\gig {\t/l)gg F'zrsrgs E_?érilz)o Esb b
Pilar | 90 | Altura | lih Nd | MBd | MHd As h P
(cm) - . Base | Esbh
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
30.00 200.00 07 48100
RR
2 5.0
460.00
P10 15>'<°° 000| RR 3.16 362 26 ;gg ggig'g /10| 10611
1:20 | 4500 | 200.00 20%{00 2.11 745 53|15 49100 23.07
2 5.0
460.00
P11 15>'<°° 000| RR 3.16 398 28 ;gg ggig'g /10| 10611
120 | 4700 | 200.00 ZOF?#{OO 2.11 799 55 | 00 50100 23.07
@ 5.0
460.00
P12 15>'(00 0.00 RR 3.16 412 28 %gg gg 18'8 /10| 10611
1:20 | 450 | 200.00 20&00 2.11 816 56 | <07 %2100 23.07
2 5.0
460.00
P13 15>'(0° 000| RR 321 415 51 ;gg g’;ig'g /10| 10611
1:20 | 4o | 200.00 20&00 2.14 818 69| 75" %2100 23.07
@ 5.0
460.00
P14 15>'<0° 000| RR 1.91 416 248 %gg ggig'g /10| 10611
120 | 4700 | 200.00 ZOF?#{OO 1.13 812 152 | F 4000 23.07
25.0
460.00
P15 15)'(00 0.00| RR 1.92 417 249 %gg gg 18'8 /10| 106.11
120 | 4700 | 200.00 20&00 1.12 814 153 | 57 2000 23.07
2 5.0
460.00
P16 15>'(00 0.00 RR 3.21 416 46 %gg gg 18'8 /10| 10611
1:20 | 45 0o | 200.00 20&200 2.14 818 61| 10" 29100 23.07
2 5.0
460.00
P17 15)'(00 0.00 RR 3.16 417 23 %gg gg 18'8 /10| 10611
120 | 4700 | 200.00 20F({)éoo 2.11 820 8| o0 00 23.07
25.0
460.00
P18 15)'(00 000| RR 3.16 417 24 %gg gg 18'8 /10| 106.11
120 | 5700 | 200.00 20&00 2.11 820 a7 | ot 9 oo 23.07
2 5.0
460.00
P19 15)'(00 000| RR 3.16 417 24 %gg gg 18'8 /10| 106.11
1:20 | 4o | 200.00 20'3'.%00 2.11 820 a7 7 9 oo 23.07
460.00 2 5.0
P20 15)'(00 000| RR 3.16 417 23 %gg gg 18'8 ¢/ 10 | 106.11
1:20 | 45 0o | 200.00 20'3'.%00 2.11 820 8|0 9 00 23.07
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Dados Resultados
Secio Nivel vlilrtl)c rrl?la(ljx mig {\t/l)gg Férsrgs E_?érilz)o Esb b
Pilar | 90 | Altura | lih Nd | MBd MHd As h P
(cm) - . Base | Esbh
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
2 5.0
460.00
P21 15>'<°° 000| RR 321 416 46 ;gg ggig'g /10| 10611
120 | 4700 | 200.00 20&00 2.14 818 61| 100 29700 23.07
2 5.0
460.00
P22 15)'(00 0.00 RR 1.91 417 248 %gg gg 18'8 /10| 10611
120 | 4500 | 200.00 ZOF?#{OO 1.12 814 153 | 57 4000 23.07
2 5.0
460.00
P23 15>'(00 0.00 RR 1.91 416 248 ;gg g’; 18'8 /10| 10611
1:20 | 450 | 200.00 20&00 1.13 812 152 | 70 9000 23.07
2 5.0
460.00
P24 15>'<00 000| RR 321 415 50 %gg ggig'g /10| 10611
120 | 4700 | 200.00 ZOF?#{OO 2.14 818 69| 700 297100 23.07
@ 5.0
460.00
P25 15>'(00 0.00 EL 3.16 412 28 %gg 3218'8 /10| 10611
120 | 4700 | 200.00 ZOF?#{OO 2.11 816 57| 00 297100 23.07
2 5.0
460.00
P26 15>'(00 000| RR 3.16 398 28 %gg 3318'8 /10| 10611
1:20 | 4500 | 200.00 20&200 2.11 799 56 | 100 49100 23.07
2 5.0
460.00
P27 15)'(00 0.00 RR 3.16 363 27 %gg ggig'g /10| 10611
120 | 4700 | 200.00 20F(2)hoo 2.11 747 53| 00 457000 23.07
460.00 25.0
P28 15>'(00 000| RR 3.16 290 27 %gg gg 18'8 ¢/ 10 | 106.11
1:20 | 4500 | 200.00 20&200 2.11 615 52| 700 497100 23.07
460.00
P29 15)'(00 0.00 RR 3.22 168 45 %gg gg 18'8 ’f: /51'8 106.11
120 | 4700 | 200.00 ZOI%QOO 2.14 353 60| o0 45700 23.07
25.0
200.00
P30 15)'(00 0.00 RR 3.32 229 211 ig; gg}g'g 10| 4613
120 | 5700 | 200.00 20%{00 1.81 189 41| 20 2000 23.07
25.0
460.00
P31 15>'(00 000| RR 3.48 30 189 ig; ggig'g /10| 10611
1:20 | 45 0o | 200.00 ZOF?#{OO 2.31 92 331 | 05" 2000 23.07
P32 15)'(00 0.00 | 460.00 | 3.33 51 172 ig; gg ig'g ‘z /51'8 106.11
120 | 470 | 20000 | RR 2.23 106 349 | 020 9000 23.07

10
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Dados Resultados
Secio Nivel vlilr?c rrl?lgx {\:l)ig {\tﬂ)gg Férsrgs E_?érilz)o Esb b
Pilar | 90 | Altura | lih Nd | MBd MHd As h P
(cm) - . Base | Esbh
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
200.00
RR
2 5.0
460.00
P33 15>'<°° 000| RR 3.34 63 169 ig; gg 18'8 /10| 10611
120 | 5500 | 200.00 20%{00 2.24 129 348 | ) 10,0 23.07
2 5.0
460.00
P34 15>'(00 0.00 RR 3.34 69 168 ig; gg 18'8 /10| 10611
120 | 4500 | 200.00 20&00 2.23 137 349 | o7 10,0 23.07
2 5.0
460.00
P35 15>'(00 000| RR 3.41 70 196 ig; g o 18'8 /10| 15611
1:20 | 450 | 200.00 20&{00 2.24 139 364 | o 100 23.07
2 5.0
460.00
P36 15>'<00 000| RR 221 71 344 ig; gg 18'8 /10| 10611
120 | 4500 | 200.00 ZOF?#;OO 0.95 138 398 | 7 100 23.07

16.ESTRUTURA
Os servicos em concreto armado serdo executados conforme
detalhamentos em projeto estrutural e NBR 6118 (Projeto de estruturas de
concreto — Procedimento). NBR 7211 (Agregados para concreto) e a NBR
14931 (Execucéao de estruturas de concreto — procedimento).

Os elementos serdo concretados “in loco” e nenhum conjunto de
elementos estruturais podera ser concretado sem a prévia verificacédo por parte
da contratada e da fiscalizacéo, das formas e armaduras.

PAVIMENTO BALDRAME

Resultados da Viga VB1

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf AS esq | Asw min Asdir | Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
298.0
P1 15.03 0.68 0.02
15.00 29
1 |2s397| x | 100 250d 001 | 0.04
30.00 0.68
298.0
P2 30.00 0.69 0.05
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PREFEITURA MUNICIPAL DE 4”05
SECRETARIA DE 4 IM fils
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mm,mvow. Maiss porv Vivzew Ghande.
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
15.00 29 250 ¢/
2 253.95 X 10.0 1'5 0.00 0.03
30.00 0.68
238.0
P3 30.00 068 0.04
15.00 29
3 | 25395 | x 10.0 4 512 cf 0.00 | 003
30.00 0.68
228.0
P4 30.00 0.68 0.04
15.00 29
4 | 25395| «x 10.0 4 512 cf 0.00 | 003
30.00 0.68
228.0
P5 30.00 068 0.04
15.00 29
5 [253.95| x 10.0 2 512 cf 0.00 | 0.03
30.00 0.68
228.0
P6 30.00 068 0.05
15.00 29 250 ¢/
6 254.06 X 10.0 1'5 0.01 0.03
30.00 0.68
2280
P7 30.00 068 0.03
Resultados da Viga VB2
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
Dados Resultados
. As .
Pilar Apoio Sec¢do | As Inf As esq | Asw min As dir Asw Fissura | Flecha
lelo Sup trecho | Pele
Trecho (cm) (cm?) trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
228.0
P30 15.00 0.68 0.02
15.00 2@
1 | 25567 | x 10.0 2 Slg cf 0.01 | 0.04
30.00 0.68
238.0
P31 30.00 0.69 0.06
15.00 29
2 |2s584| x 10.0 752 cf 0.00 | 003
30.00 0.68
238.0
P32 30.00 068 0.04
15.00 29
3 | 25584 x 10.0 252 cf 0.00 | 003
30.00 0.68
238.0
P33 30.00 068 0.05
15.00 2@
4 | 25584 | «x 10.0 2 512 cf 0.00 | 0.03
30.00 0.68
P34 30.00 228.0 0.04
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 IM’Z GE 31
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
0.68
15.00 29 250 ¢/
5 255.84 X 10.0 1'5 0.00 0.03
30.00 0.68
238.0
P35 30.00 068 0.05
15.00 29 250 ¢/
6 255.96 X 10.0 1'5 0.01 0.03
30.00 0.68
238.0
P36 30.00 068 0.03
Resultados da Viga VB3
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
Dados Resultados
. As .
Pilar fp;ollg Secdo | As Inf S'Al‘f esq | Asw min tAr\:c?\Icr) 'SZ;Z Fissura | Flecha
Trecho (cm) (cm?) P | trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
238.0
P30 30.00 068 0.02
15.00 29
1 | 23824 «x 10.0 4 512 cf 0.00 | 003
30.00 0.68
228.0
P29 30.00 068 0.03
15.00 29
2 |23820| «x 10.0 752 cf 0.00 | 0.02
30.00 0.68
238.0
P28 30.00 068 0.03
15.00 2@
3 |23820| «x 10.0 752 cf 0.00 | 0.02
30.00 0.68
238.0
P27 30.00 0.68 0.03
15.00 2@
4 |23820| «x 10.0 2 Slg cf 0.00 | 0.02
30.00 0.68
2380
P26 30.00 0.68 0.03
15.00 2@
5 |23805| x 10.0 2 512 cf 0.00 | 0.02
30.00 0.68
238.0
P25 30.00 0.68 0.03
15.00 29
6 |23835| «x 10.0 252 cf 0.00 | 0.02
30.00 0.68
238.0
P24 30.00 068 0.03
15.00 29
7 |23805| x 10.0 252 cf 0.00 | 003
30.00 0.68
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PREFEITURA MUNICIPAL DE 4”05
SECRETARIA DE 4 Im fils
coucASAG S A VARZEA GRANDE
ESPORTE E LAZER Mm,;o)vvm Mmkvpo’vvmwéwia
Dados Resultados
. As .
Pilar Apoio Secéo | As Inf As esq | Asw min Asdir | Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
228.0
P22 30.00 0.68 0.02
Resultados da Viga VB4
fck = 250.00 kgf/cm? Ecs = 238000 kgflcm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?3
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir | Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
228.0
P23 30.00 068 0.02
15.00 29
1 | 23820 «x 10.0 4 512 cf 0.00 | 003
30.00 0.68
228.0
P21 30.00 068 0.03
15.00 29 250 ¢/
2 238.18 X 10.0 1'5 0.00 0.02
30.00 0.68
228.0
P20 30.00 068 0.03
15.00 29 250 ¢/
3 238.18 X 10.0 1'5 0.00 0.02
30.00 0.68
238.0
P19 30.00 0.68 0.03
15.00 29
4 |23818| «x 10.0 752 cf 0.00 | 0.02
30.00 0.68
238.0
P18 30.00 068 0.03
15.00 29
5 |23818| «x 10.0 752 cf 0.00 | 0.02
30.00 0.68
238.0
P17 30.00 068 0.03
15.00 2@
6 |23818| «x 10.0 2 Slg cf 0.00 | 0.02
30.00 0.68
228.0
P16 30.00 0.68 0.03
15.00 2@
7 | 23818| «x 10.0 2 512 cf 0.00 | 0.03
30.00 0.68
2280
P14 30.00 0.68 0.02
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SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

fck = 250.00 kgf/cm?
Cobrimento = 2.50 cm

Resultados da Viga VB5

Ecs = 238000 kgf/cm?

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

Mais porv Vocs. Maiss porv Vevzew Ghande.

Peso especifico = 2500.00 kgfim3

Dados Resultados
. As .
Pilar Apoio Secédo | As Inf AS esq | Asw min Asdir | Asw Fissura | Flecha
Trecho lelo (cm) (cm?) Sup trecho (cm?) trecho | - Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
228.0
P15 30.00 068
15.00 2g
1 |23831] x | 100 250d 0.03
30.00 0.68
228.0
P13 30.00 068
15.00 290
2 |23831] x | 100 o50d 0.02
30.00 0.68
2280
P12 30.00 068
15.00 290
3 |23831| x | 100 o20d 0.02
30.00 0.68
2280
P11 30.00 068
15.00 290
4 | 23831 x 10.0 2 512 cf 0.02
30.00 0.68
228.0
P10 30.00 068
15.00 29
5 |23831| x 10.0 2 Slg of 0.02
30.00 0.68
228.0
P9 30.00 0.68
15.00 29
6 |23831| x 10.0 2 Slg ol 0.02
30.00 0.68
228.0
P8 30.00 0.68
15.00 290
7 | 23742 «x 10.0 2 51(5) cf 0.03
30.00 0.68
228.0
P1 30.00 068
Célculo da Viga VB1
Pavimento BALDRAME - Lance 1
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véao Verificacdo Verificacao
Secéo Flex&o Torcéo axial axial Final
trechos (compresséao) (tracéo)
1 retangular Md = 600 Fd = 0.06 tf _ )
kgf.m situacdo: GE As =0.68 cm
15
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SECRETARIA DE
EDUCACAOQO, CULTURA,

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Véao Verificacdo Verificacao
Secao Flexao Torgéo axial axial Final
trechos (compresséao) (tracéo)
11 bw =15.00cm | As =0.53 cm? Meq = 7 kgf.m (2210.0 - 1.57
h=30.00cm | A's=0.00 cm? As =0.29 cm? cm?)
yLN =1.01 A's = 0.00 cm2 d=26.50cm
cm yLN =0.59 cm % armad. = 0.35
M = 234 kgf.m
fiss = 0.01 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf (2910.0 - 1.57
retangular kgf.m situacao: GE cm?)
2 As = 0.53 cm? Meq = 6lk fm d=26.50cm
_ A's = 0.00 cm? (1_ gt. % armad. = 0.35
2.2 bw =15.00 cm LN =101 As =0.22 cm?
h=3000cm | Y57~ A's = 0.00 cm?
yLN =0.45cm M = 182 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 tf (2910.0 - 1.57
retangular kgf.m situagdo: GE cm?)
3 As =0.53 cm? Meq = 7.kgf m d=26.50cm
33 |Dw=1500cm | SSRE As = 0.23 cm? % armad. = 0.35
h=3000cm | Y57+ A's = 0.00 cm?
yLN =0.46 cm M = 185 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
lIl/l(?c =600 Fd = 0.06 tf (291210.0 -1.57
retangular gi.m situagdo: GE cm?)
4 As = 0.53 cm? = d=26.50cm
— Meq = 7 kgf.m _
_ A's = 0.00 cmz? 2 % armad. = 0.35
a4 bw =15.00 cm LN =101 As =0.22 cm?
h = 30.00 cm 3C’m = A's = 0.00 cm?
yLN = 0.46 cm M = 185 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Il:/k: =600 Fd =007 tf (213210.0 -1.57
retangular gt-m situacao: GE cm?)
5 As =0.53 cm? Meq = 8.k fm d=26.50cm
_ A's = 0.00 cm? q=9°xg" % armad. = 0.35
5.5 bw = 15.00 cm LN =1.01 As =0.22 cm?
h=30.00cm | Y-57% A's = 0.00 cm2
YN =0.45 em M = 183 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Il:/k: =600 Fd = 0.00 tf (213210.0 -1.57
retangular gt-m situacao: GE cm?)
6 As = 0.53 cm? Meq = 1(') kaf.m d=26.50cm
_ A's = 0.00 cm? 9= 2> % armad. = 0.35
6-6 bw =15.00 cm LN =101 As =0.27 cm2
h=30.00cm | Y57+ A's = 0.00 cm?
yLN =0.55 cm M = 210 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacdo
N6 Flexdo axial axial Final
(compresséao) (tracéo)
1 Md = 600 kgf.m Fd = 0.06 tf As = 0.68 cm?
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PREFEITURA MUNICIPAL DE Aoy
SECRETARIA DE 4 IM i
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Verificacao Verificacao
N6 Flexao axial axial Final
(compressao) (tracéo)
As = 0.53 cm? situacdo: GE (2¢8.0 - 1.01 cm?)
A's = 0.00 cm? Meq = 7 kgf.m d =26.60 cm
yLN=1.01cm As =0.41 cm? % armad. = 0.22
A's = 0.00 cm?
yLN =0.81 cm
fiss = 0.02 mm
= 2
Md = 774 kgf.m Fd = 0.06 tf (Azsgxs 0 101 cm?)
, | As=069cm :/'g;‘ia;”kﬁfm d = 26.60 cm
o = 2 - . 0, =
ALSN _Oioglc?m As = 0.68 cm? % armad. = 0.22
yeN =L A's = 0.00 cm?2
yLN =132 cm fiss = 0.05 mm
As = 0.68 cmz2
_ Fd = 0.06 tf ,
e oo 10
3 |as=0 ) Meq = 7 kgf.m . Y ¢
s=0.00cm As = 0.62 cm? % armad. = 0.22
LN=1.20cm ’
y A's = 0.00 cm?2
yLN=1.22 cm fiss = 0.04 mm
As = 0.68 cm?
_ Fd = 0.06 tf ,
e o0 10
4 | as=0 5 Meq = 7 kgf.m . U
s=0.00cm As = 0.62 cm? % armad. = 0.22
LN=1.21cm '
y A's = 0.00 cm?
yLN=1.22 cm fiss = 0.04 mm
— 2
Md = 711 kgf.m Fd =0.07 (Azs;as g'?i oL cm?)
As = 0.63 cm? situagdo: GE d = 26.60 cm
5 | A's=0.00 cme Meg =8 kgf.m % armad. = 0.22
LN = 1 20 cm As = 0.62 cm? ’ ’
yeN =L A's = 0.00 cm?
yLN =121 cm fiss = 0.04 mm
= 2
Md = 765 kgf.m Fd=0.091f ?23@8 0301 cm?)
As = 0.68 cm? situacdo: GE d = 26.60 cm
6 | A's=0.00 cm? Meq = 11 kgf.m % armad. = 0.22
LN = 1 30 cm As = 0.67 cm? ’ ’
yeN =L A's = 0.00 cm?
yLN =131 cm fiss = 0.05 mm
= 2
Md = 624 kgf.m Fd =0.09 f ?23@8 0301 cm?)
As = 0.55 cm? situacdo: GE d = 26.60 cm
7| A's=0.00 cm? Meq = 11 kgf.m % armad. = 0.22
LN = 1 05 cm As = 0.54 cm? ’ ’
yeN =L A's = 0.00 cm?
yLN =1.07cm fiss = 0.03 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo |
Inclinacdo bielas 45

Verificacdo de esforgos limites

Vao Cisalhamento Torcéo Cisalhamento + Torc¢é&o
trechos
1 Vd = 1.36 tf Td = 4 kgf.m _
11 | VRd2=17.25t TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 1 u sl
EoUCAGHD, CULTURA VARZEA GRANDE 19
ESPORTE E LAZER Mm,;o)vVow Maiss porv Vivzew Ghande.
Véo Cisalhamento Torcéo Cisalhamento + Torcé&o
trechos
2 Vd = 1.28 tf Td = 2 kgf.m _
2-2 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
3 Vd =1.27 tf Td =2 kgf.m _
33 | VRA2=17.251f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
4 Vd = 1.27 tf Td =1 kgf.m _
4-4 | VRA2 = 17.25tf TRA2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
5 Vd = 1.27 tf Td =0 kgf.m _
5-5 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
6 Vd = 1.34 tf Td =0 kgf.m _
6-6 | VRA2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcéo
1 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.50 cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
2.2 k=1.00 (2 ramos)
95.0c/15
3 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
33 k=1.01 (2 ramos)
95.0c/15
4 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
4-4 k=1.01 (2 ramos)
95.0c/15
5 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
5.5 k=1.01 (2 ramos)
95.0c/15
6 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
6-6 k=1.01 (2 ramos)
25.0c/15
Célculo da Viga VB2
Pavimento BALDRAME - Lance 1
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véao Verificacdo Verificacao
Secao Flexao Torgao axial axial Final
trechos (compresséao) (tracéo)
As = 0.68 cm?
Ill/l(; =600 Fd = 0.06 tf (2ﬂ210.0 -1.57
retangular gi-m situacado: GE cm)
1 As = 0.53 cm? Meq = 7Ikgf m d=26.50cm
's = 2 - ' 0 =
L1 | bw=1500cm | £S5 000CM As =0.30 cm? % armad. = 0.35
h = 30.00 cm é’m = A's = 0.00 cm?
yLN = 0.60 cm M = 237 kgf.m
fiss = 0.01 mm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 Iu’z OE ?
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pov Vlocé:. Mais pory Viirvzea Ghande,
Véao Verificacdo Verificacao
Secao Flexao Torgéo axial axial Final
trechos (compresséao) (tracéo)
As = 0.68 cm?
ll:/k?c :1600 Fd = 0.05 tf gf%ao -157
> retangular Ags _ 0.53 cm2 situacao: GE d = 26.50 cm
_ A's = 0.00 cm? Me(i =6 kgf.rr21 % armad. = 0.35
2.2 bw = 15.00 cm yLN = 1.01 As =0.23 cm
h =30.00 cm em ’ A's =0.00 cm?
yLN =0.45cm M = 185 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
lIl/l(?c :1600 Fd = 0.06 tf 5;2.;12%0'0 -1.57
3 retangular Ags _ 0.53 cm2 situagdo: GE d = 26.50 cm
bw = A's = 0.00 cm? Me(i =7 kgf.n; % armad. = 0.35
3.3 w = 15.00 cm yLN = 1.01 As =0.23cm
h =30.00 cm em ) A's = 0.00 cm?
yLN =0.46 cm M = 187 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
lIl/l(?c :1600 Fd = 0.06 tf ((:?71]712%0.0 -1.57
4 retangular A(;i_ _ 0.53 cm? situacado: GE d = 26.50 cm
- A's = 0.00 cm? Meq =7 kgf.m % armad. = 0.35
a4 w = 15.00 cm yLN = 1.01 As =0.23cm
h =30.00 cm em ) A's = 0.00 cm?
YN =0.46 cm M = 187 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
II:/; ;600 Fd = 0.07 tf gznga;o.o -1.57
5 | retangular As = 0.53 cm? ‘;'/'Ite”a‘iag:kGfEm d = 26.50 cm
bw = A's = 0.00 cm? q=°ar % armad. = 0.35
5.5 w = 15.00 cm yLN = 1.01 As=0.22cm
h =30.00 cm em ’ A's = 0.00 cm?
LN =0.46 cm M = 185 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
II:/I(: :1600 Fd = 0.09 tf gzn%o.o -1.57
6 retangular A% ': 0.53 cm? situacado: GE d = 26.50 cm
A's = 0.00 cm? Meq = 10 kgf.m % armad. = 0.35
6-6 bw =15.00 cm LN = 1 01 As =0.27 cmz? ' '
h = 30.00 cm )ém = A's = 0.00 cm?
yLN = 0.55 cm M = 213 kgf.m
fiss = 0.01 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacdo
N6 Flexao axial axial Final
compressao tracao
p ¢
_ As = 0.68 cm?
Md = 600 kgf.m ;‘t’u;gég?gE (208.0 - 1.01 cm?)
= 2 : =
1 A.S _0.53 cm Meq = 7 kgf.m d =26.60 (im
A's =0.00 cm? As = 0.41 cm? % armad. = 0.22
LN = 1.01 cm s =0ascm
y ' A's =0.00 cm?
yLN =0.81 cm fiss = 0.02 mm
2 Md = 781 kgf.m Fd = 0.06 tf As = 0.69 cm?
s =0.69cm situacdo: 28.0 - 1.01 cm
As = 0.69 cm? i do: GE (228.0 - 1.01 cm?)
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PREFEITURA MUNICIPAL DE ,4%@
SECRETARIA DE 4 Iu fils
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Verificacao Verificacao
N6 Flexao axial axial Final
(compresséo) (tracdo)
A's = 0.00 cm? Meq = 7 kgf.m d =26.60cm
yLN =1.32 cm As = 0.69 cm? % armad. = 0.22
A's = 0.00 cm?
yLN = 1.34 cm
fiss = 0.06 mm
- 2
Md = 719 kgf.m Fd = 0.06 tf (Azsgxs 0 101 cm?)
As = 0.64 cm? situagdo: GE d = 26.60 cm
3 | A's=0.00cm? Meq =7 kgf.m % armad. = 0.22
LN = 1 22 em As =0.63 cm? ’ ’
yeN ==L A's = 0.00 cm?
yLN=1.23cm fiss = 0.04 mm
As = 0.68 cm?
_ Fd = 0.06 tf ,
As= 064 o situiagao; GE dz6c0cm
4| A's =0.00 cm? Meq =7 kgf.m % armad. = 0.22
LN = 1 22 cm As = 0.63 cm? ’ ’
yEN ==L A's = 0.00 cm?
yLN =123 cm fiss = 0.05 mm
- 2
Md = 718 kgf.m F.d =0.071f észs 362 %T cm2)
As = 0.63 cm? situagdo: GE d = 26.60 cm
5 | A's=0.00 cm? Meq =8 kgf.m % armad. = 0.22
LN = 1 21 cm As = 0.63 cm? ’ ’
yEN ==L A's = 0.00 cm?
yLN =123 cm fiss = 0.04 mm
= 2
Md = 772 kgf.m Fd =009 f észs 362 %T cm2)
As = 0.68 cm2 situagao: GE d = 26.60 cm
® | As=0.00cme Meq = 11 kgf.m % armad. = 0.22
LN = 1 31 cm As = 0.67 cm? ’ ’
yEN ==L A's = 0.00 cm?
yLN =133 cm fiss = 0.05 mm
- 2
Md = 628 kgf.m Fd =0.09 tf ?23@8 0301 cm?)
. |As=055 cm? i,'g;‘iaﬂcl;‘; . d = 26.60 cm
's = 2 - : 0, =
ALsN _Oi086021m As = 0.54 cm? % armad. = 0.22
yEN ==L A's = 0.00 cm?
yLN =1.08 cm fiss = 0.03 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo [
Inclinagdo bielas 45
Verificacdo de esforgos limites
Vao Cisalhamento Torcéo Cisalhamento + Torgéo
trechos
1 vd = 1.37 tf Td = 4 kgf.m _
11 | VRd2=17.251 TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
2 Vd = 1.29 tf Td = 2 kgf.m _
2-2 VRd2 = 17.25 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
3 Vd = 1.28 tf Td =1 kgf.m _
3-3 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
4 Vd = 1.28 tf Td =1 kgf.m _
4-4 | VRd2=17.25t TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
5 Vd = 1.28 tf Td = 0 kgf.m _
5-5 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
6 Vd = 1.34 tf Td = 0 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 IM’*‘”
EDUCACAQ, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Vocé. Maiss porv Virvzew Ghrande. VG
Véo Cisalhamento Torcéo Cisalhamento + Torcé&o
trechos
6-6 VRd2 = 17.25 tf TRd2 = 1004 kgf.m
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torgéo Armad. de
trechos cisalham esquerda ) direita torcdo
1 d =26.50 cm Vmin = 2.86 tf
VcO0 = 3.06 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.50cm Vmin = 2.86 tf
VcO0 = 3.06 tf Aswmin = 1.54 cm?
2.2 k=1.00 (2 ramos)
95.0c/ 15
3 d =26.50 cm Vmin = 2.86 tf
VcO0 = 3.06 tf Aswmin = 1.54 cm?
33 k=1.01 (2 ramos)
95.0c/15
4 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
4-4 k=1.01 (2 ramos)
95.0c/15
5 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
5.5 k=1.01 (2 ramos)
95.0c/15
6 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
6-6 k=1.01 (2 ramos)
95.0c/15
Célculo da Viga VB3
Pavimento BALDRAME - Lance 1
fck = 250.00 kgficm? Ecs = 238000 kgficm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véao Verificacdo Verificacéo
Secéao Flexao Torcéo axial axial Final
trechos (compressao) (tracdo)
As = 0.68 cm?
Md = 600 Fd = 0.07 tf (2610.0 - 1.57
. . cm?)
1 retangular kgf.m situagéo: GE d = 26.50 cm
As =0.53 cm? Meq = 8 kgf.m % armad. = 0.35
1-1 bw=15.00 cm | A's = 0.00 cm? As =0.21 cm? T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
YLN =0.43 cm M = 179 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 f (20100 - 1.57
. - cm?)
5 retangular kgf.m situacao: GE d = 26.50 cm
As =0.53 cm? Meq = 7 kgf.m % armad. = 0.35
2.9 bw =15.00cm | A's =0.00 cm2 As =0.19 cm? ’ '
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.39 cm M = 162 kgf.m
fiss = 0.00 mm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 lu’z OE ?
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véao Verificacao Verificacdo
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
As = 0.68 cm?
Md = 600 Fd = 0.06 tf ggo.o - L.57
3 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm? Meq = 7 kgf.m %_arméd 2035
3-3 bw =15.00 cm | A's = 0.00 cm? As =0.19 cm? T
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf %’%0'0 -1.57
4 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm? Meq = 6 kgf.m % arméd -0235
44 bw =15.00 cm | A's = 0.00 cm? As =0.19 cm? R
h=30.00cm |yLN=1.01cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf %o.o -1.57
5 retangular kgf.m situacao: GE d = 26.50 cm
As = 0.53 cm? Meq = 6 kgf.m O/_arméd 20235
55 | bw=15.00cm | A's=0.00 cm? As = 0.19 cm? ° T
h=30.00cm |yLN=1.01cm A's = 0.00 cm?
yLN =0.39 cm M = 163 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf g’go'o -1.57
6 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm2 Meq = 6 kgf.m O/_arméd 20235
6-6 bw =15.00 cm | A's =0.00 cm? As =0.19 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.38 cm M = 162 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.07 tf ((:2n:1a2%0.0 -1.57
7 retangular kgf.m situacado: GE d = 26.50 cm
As = 0.53 cm2 Meq = 8 kgf.m O/_arméd 20235
+7 | bw=1500cm | A's =0.00 cm? As = 0.21 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.43 cm M = 182 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacéo
N6 Flexdo axial axial Final
(compresséao) (tracéo)
_ As = 0.68 cm?
Md = 600 kgf.m Fa-oort (208.0 - 1.01 cm?)
| | As=053cm Moo 28 katm d = 26.60 cm
A's = 0.00 cm? q=oxar % armad. = 0.22
LN = 1.01 cm As =0.35cm
y ' A's =0.00 cm?
yLN =0.70 cm fiss = 0.02 mm
2 | Md =600 kgf.m Fd =0.07 tf As = 0.68 cm?
As =0.53 cm? situacdo: GE (2¢8.0 - 1.01 cm?)
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 IM’ME?
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Verificacao Verificacdo
N6 Flexao axial axial Final
(compresséao) (tracéo)
A's = 0.00 cm? Meq = 8 kgf.m d =26.60 cm
yLN=1.01 cm As = 0.45 cm? % armad. = 0.22
A's =0.00 cm?
yLN =0.88 cm
fiss = 0.03 mm
— As = 0.68 cm?
Md = 600 kgf.m Fd =0.06 t (268.0 - 1.01 cm?)
_ situacao: GE -
As = 0.53 cm2 ¥ d =26.60cm
3 o 2 Meq = 7 kgf.m o -~
A's =0.00 cm 2 5 % armad. = 0.22
LN = 1.01 cm As=0.42cm
y ' A's = 0.00 cm?
yLN =082 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd=0.061f (28.0 - 1.01 cm?)
_ situacgdo: GE -
As =0.53 cm? ¥ d=26.60cm
4 e = 2 Meq =7 kgfm 0, =
A's =0.00 cm As = 0.42 cm2 % armad. = 0.22
yLN=1.01cm o
A's = 0.00 cmz
yLN =082 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd =0.05 (208.0 - 1.01 cm?)
_ situacgado: GE -
As =0.53 cm? ¥ d=26.60cm
5 . = 5 Meq = 6 kgf.m . -
A's =0.00 cm As = 0.42 cm2 % armad. = 0.22
yLN =1.01 cm - =0
A's = 0.00 cmz
yLN =082 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd=0051f (28.0 - 1.01 cm?)
— > situagdo: GE .
As =0.53cm ¥ d=26.60cm
6 o — ) Meq = 6 kgf.m . -
A's =0.00 cm As = 0.42 cm? % armad. = 0.22
yLN =1.01 cm - =0
A's = 0.00 cm?2
yLN =0.82cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘t’u; 058-7ctafE (228.0 - 1.01 cm?)
;| As=053cmz Mo & o Kot m d = 26.60 cm
A's = 0.00 cm? q=c o % armad. = 0.22
LN = 1.01 cm As =0.45cm
y ' A's = 0.00 cm?
yLN =0.89 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘t’u; 058-7ctafE (228.0 - 1.01 cm?)
g | As=053cmz Mo & o Kot m d = 26.60 cm
A's = 0.00 cm2 4= % armad. = 0.22
LN = 1.01 cm As=0.34cm
y ' A's = 0.00 cm?
YLN =0.67cm fiss = 0.02 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de calculo |
Inclinacdo bielas 45
Verificacdo de esforgos limites
trc;/car?os Cisalhamento Torcéo Cisalhamento + Torgéo
1 vd = 1.13 tf Td = 18 kgf.m _
11 | VRd2=17.25t TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
2 vd = 1.09 tf Td =12 kgf.m _
2-2 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.08
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 1 u’z GE ?
EDUCAGAO, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Véo Cisalhamento Torcéo Cisalhamento + Torcé&o
trechos
3 Vd = 1.08 tf Td =7 kgf.m _
3-3 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
4 Vd = 1.08 tf Td = 3 kgf.m _
4-4 | VRA2 = 17.25f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
5 Vd = 1.08 tf Td =1 kgf.m _
55 | VRA2 = 17.25 tf TRA2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.06
6 Vd = 1.08 tf Td =0 kgf.m _
6-6 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.06
7 Vd = 1.13 tf Td =0 kgf.m _
77 | VRA2 = 17.25tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita & torcdo
1 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
2.2 k=1.01 (2 ramos)
95.0c/15
3 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
33 k=1.01 (2 ramos)
95.0c/15
4 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
4-4 k=1.01 (2 ramos)
95.0c/15
5 d =26.50cm Vmin = 2.86 tf
VcO0 = 3.06 tf Aswmin = 1.54 cm?
5.5 k=1.01 (2 ramos)
95.0c/15
6 d =26.50cm Vmin = 2.86 tf
VcO0 = 3.06 tf Aswmin = 1.54 cm?
6-6 k=1.01 (2 ramos)
95.0c/15
7 d =26.50 cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
7.7 k=1.01 (2 ramos)
95.0c/15
Célculo da Viga VB4
Pavimento BALDRAME - Lance 1
fck = 250.00 kgficm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véao Verificacdo Verificacéo
Secéao Flexao Torcéo axial axial Final
trechos (compressao) (tracéo)
Md = 600 Fd = 0.07 tf As =0.68 cm?
1 retangular kgf.m situagdo: GE (2910.0 - 1.57
As =0.53 cm? Meq = 8 kgf.m cm?)
1-1 bw =15.00 cm | A's =0.00 cm? As =0.21 cm? d=26.50 cm
h =30.00 cm yLN=1.01 cm A's = 0.00 cm? % armad. = 0.35
yLN =0.43 cm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véao Verificacao Verificacdo
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
M = 182 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf (2610.0 - 1.57
. - cm?)
5 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm2 Meq = 6 kgf.m % arméd - 035
2.9 bw=15.00cm | A's =0.00 cm? As = 0.19 cm2 0 T
h =30.00 cm yLN=1.01cm A's = 0.00 cm2
yLN =0.38 cm M = 162 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf gzn%o.o -1.57
3 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm? Meq = 6 kgf.m O/_arméd Z0.35
33 | bw=15.00cm | A's=0.00 cm2 As =0.19 cm? ° T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf gzn%o.o -1.57
4 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm2 Meq = 6 kgf.m %_arméd 20235
4-4 bw =15.00cm | A's = 0.00 cm? As =0.19 cm? T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
YLN=0.39 cm M = 163 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf (2610.0 - 1.57
. - cm?)
5 retangular kgf.m situacao: GE d = 26.50 cm
As =0.53 cm? Meq = 6 kgf.m o arméd - 0235
5.5 bw =15.00 cm | A's = 0.00 cm? As =0.19 cm? ° T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
YLN'=0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As =0.68 cm?
Md = 600 Fd = 0.05 tf (20100 -1.57
. - cm?)
6 retangular kgf.m situacao: GE d = 26.50 cm
As = 0.53 cm2 Meq = 6 kgf.m W_arméd Z0.35
6-6 bw =15.00 cm | A's =0.00 cm? As =0.19 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
YLN =0.38 cm M = 162 kgf.m
fiss = 0.00 mm
As =0.68 cm?
Md = 600 Fd = 0.07 tf (20100 -1.57
. .. cm?)
7 retangular kgf.m situagdo: GE d = 26.50 cm
As =0.53 cm? Meq = 8 kgf.m % arméd -0.35
7.7 bw =15.00 cm | A's = 0.00 cm? As =0.21 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.43 cm M = 182 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais poh Vlocé. Mais, pot Vize Ghande,
Verificacao Verificacdo
N6 Flexao axial axial Final
(compresséao) (tracéo)
_ As = 0.68 cm?
Md = 600 kgf.m Fa=oort (208.0 - 1.01 cm?)
L | As=053cme Mo & o Kot m d = 26.60 cm
A's = 0.00 cm? A31634%# % armad. = 0.22
YLN =1.01 cm A's =0.00 cm?
YLN =0.67cm fiss = 0.02 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘su; 052_7& (228.0 - 1.01 cm?)
, | As=053cme Mo & o Kot m d = 26.60 cm
A's = 0.00 cm? A31645%# % armad. = 0.22
YLN =1.01 cm A's =0.00 cm?
yLN =088 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘zu; 0051 (28.0 - 1.01 cm?)
5 | As=053cme Mor e ket d = 26.60 cm
A's = 0.00 cm? As(i 0.41 ?:m2 % armad. = 0.22
YLN =101 cm A's = 0.00 cm?
yLN =0.81 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘zu; oég?r,éfE (28.0 - 1.01 cm?)
4 | As=053cm? Mo & o kot d = 26.60 cm
A's = 0.00 cm2 s a4 041 ?:rﬁz % armad. = 0.22
yLN =1.01 cm A's = 0.00 cm?
yLN =081 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘zu; 0051 (208.0 - 1.01 cm?)
5 | As=053cme Mo & o kot d = 26.60 cm
A's =0.00 cm? Ae s 04l o % armad. = 0.22
yLN =101 cm A's = 0,00 cm2
yLN =0.81 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fa=00s5 1 (28.0 - 1.01 cm?)
s | As=053cme Vo & o katm d = 26.60 cm
A's = 0.00 cm? Ae s 04l o % armad. = 0.22
YLN = 1.01 cm A's = 0.00 cm?
yLN =0.81 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m gi;%£7gE (228.0 - 1.01 cm?)
, | As=053cme Vo & 8 Kot m d = 26.60 cm
A's = 0.00 cm? As s 045 o2 % armad. = 0.22
YLN =1.01 cm A's = 0.00 cm?
yLN =0.88 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;?u; oégng (228.0 - 1.01 cm?)
g | As=053cme Mo & o Kot m d = 26.60 cm
A's = 0.00 cm? Pl % armad. = 0.22
YLN =1.01 cm A's = 0.00 cm?
yLN =0.67 cm fiss = 0.02 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

[ Modelo de célculo
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SECRETARIA DE
EDUCACAOQO, CULTURA,

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
| Inclinagdo bielas | 45 |
Verificagdo de esforcos limites
Véo Cisalhamento Torgéo Cisalhamento + Torg¢ao
trechos
1 Vd =1.13 tf Td = 0 kgf.m _
11 | VRd2 = 17.25 TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
2 Vd = 1.08 tf Td =0 kgf.m _
2-2 VRd2 = 17.25 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
3 Vd = 1.08 tf Td =0 kgf.m _
3-3 VRd2 = 17.25 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
4 Vd = 1.08 tf Td = 0 kgf.m _
4-4 | VRA2 = 17.25f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.06
5 Vd = 1.08 tf Td =0 kgf.m _
5-5 VRd2 = 17.25 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.06
6 Vd = 1.08 tf Td =0 kgf.m _
6-6 VRd2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.06
7 vd =1.13 tf Td = 0 kgf.m _
77 | VRd2 = 17.25tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TOR(;AO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcdo
1 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
2.0 k=1.01 (2 ramos)
95.0c/15
3 d =26.50cm Vmin = 2.86 tf
VcO = 3.06 tf Aswmin = 1.54 cm?
33 k=1.01 (2 ramos)
95.0c/15
4 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
a4 k=1.01 (2 ramos)
95.0c/15
5 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
5.5 k=1.01 (2 ramos)
95.0c/15
6 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
6-6 k=1.01 (2 ramos)
9 5.0c/ 15
7 d =26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
7.7 k=1.01 (2 ramos)
95.0c/15
Célculo da Viga VB5
Pavimento BALDRAME - Lance 1
fck = 250.00 kgficm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Véao Verificacao Verificacdo
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
As = 0.68 cm?
Md = 600 Fd = 0.07 tf (2010.0 - 1.57
. - cm2)
1 retangular kgf.m situagao: GE d = 26.50 cm
As = 0.53 cm? Meq = 8 kgf.m O/_arméd Z0.35
11 |bw=1500cm | A's=0.00 cm? As = 0.21 cm? 0 e
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN = 0.44 cm M = 182 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.05 tf (20100 -1.57
. . cm2)
2 retangular kgf.m situagao: GE d = 26.50 cm
As = 0.53 cm? Meq = 6 kgf.m o arméd -0235
oo | bw=1500cm | A's=0.00 cm? As = 0.19 cm? ° T
h=30.00cm |yLN=1.01cm A's = 0.00 cm?
yLN =0.38 cm M = 162 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 f (2010.0 - 1.57
. - cm2)
3 retangular kgf.m situacao: GE d = 26.50 cm
As = 0.53 cm? Meq = 6 kgf.m % arméd - 035
33 | bw=15.00cm | A's=0.00 cm? As = 0.19 cm? ° T
h=30.00cm |yLN=1.01cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 tf g’go'o -1.57
4 retangular kgf.m situagdo: GE d = 26.50 cm
As = 0.53 cm2 Meq = 7 kgf.m O/_arméd Z0.35
a-4 bw =15.00 cm | A's =0.00 cm? As =0.19 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 tf (20100 -1.57
. - cm?)
5 retangular kgf.m situacado: GE d = 26.50 cm
As = 0.53 cmz Meq = 7 kgf.m Y arm.ad -0.35
5.5 bw =15.00 cm | A's = 0.00 cm? As =0.19 cm? 0 T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.39 cm M = 164 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd = 0.06 tf (20100 -1.57
. - cm?)
6 retangular kgf.m situacao: GE d = 26.50 cm
As = 0.53 cm? Meq = 7 kgf.m W_arméd 2035
6.6 |bw=15.00cm | A's=0.00 cm? As = 0.19 cm? ° T
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.39 cm M = 162 kgf.m
fiss = 0.00 mm
Md = 600 Fd =0.07 tf As = 0.68 cm?
7 retangular kgf.m situagdo: GE (2910.0 - 1.57
As =0.53 cm? Meq = 8 kgf.m cm?)
7.7 bw =15.00 cm | A's =0.00 cm? As =0.21 cm? d=26.50 cm
h =30.00 cm yLN=1.01 cm A's = 0.00 cm? % armad. = 0.35
yLN =0.43 cm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véao Verificacao Verificacdo
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
M = 178 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificacdo
N6 Flexao axial axial Final
(compressao) (tracéo)
_ As = 0.68 cm?
Md = 600 kgf.m Eifu; 052,7& (208.0 - 1.01 cm?)
. | As=053cm Mo & o Kot m d = 26.60 cm
A's = 0.00 cm? q=0xat % armad. = 0.22
LN = 1.01 cm As =0.34 cm?
yeN ==L A's = 0.00 cm?
yLN =0.68 cm fiss = 0.02 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fa=oort (208.0 - 1.01 cm?)
, | As=053cm Mo & 8 Kaf m d = 26.60 cm
A's = 0.00 cm2 (1_ gt % armad. = 0.22
LN = 1.01 cm As = 0.45 cmz
yEN ==L A's = 0.00 cm?
yLN =0.89 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m =008t (208.0 - 1.01 cm?)
5 | As=053cmz Mo & o kot m d = 26.60 cm
A's = 0.00 cm2 (1_ gt % armad. = 0.22
LN = 1.01 cm As =0.42 cm?
yEN ==L A's = 0.00 cm?
yLN =0.82 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd=0.06 tf (228.0 - 1.01 cm?)
_ 5 situacdo: GE 2
4 As =0.53cm Meq = 7 kgf.m d=26.60cm
A's = 0.00 cm? 2 ) % armad. = 0.22
_ As =0.42 cm?2
yLN =1.01 cm A's = 0.00 cm?
yLN =0.83 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;fu; OégﬁgE (228.0 - 1.01 cm?)
g | As=053cmz Mo & et d = 26.60 cm
A's = 0.00 cm? 9= 17xg % armad. = 0.22
_ As =0.42 cm?2
yLN =1.01cm A's = 0.00 cm?
yLN =0.82cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;fu; OégﬁgE (28.0 - 1.01 cm?)
s | As=053cmz Mo & et d = 26.60 cm
A's = 0.00 cm? 9= 7xg. % armad. = 0.22
LN =1.01cm As =0.42 cm?2
yER =L A's = 0.00 cm?
yLN =082 cm fiss = 0.03 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fa-oort (208.0 - 1.01 cm?)
, | As=053cme Vo & 9 kaf m d = 26.60 cm
A's = 0.00 cm? 9= xgl. % armad. = 0.22
LN =1.01cm As = 0.44 cm?2
yER =L A's = 0.00 cm?
yLN =0.88 cm fiss = 0.03 mm
8 Md = 600 kgf.m Fd =0.07 tf As =0.68 cm?
As = 0.53 cm? situagdo: GE (2¢8.0 - 1.01 cm?)
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SECRETARIA DE
EDUCACAOQO, CULTURA,

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

ESPORTE E LAZER Mais porv Vocé. Maiss porv Virvzew Ghrande.
Verificacao Verificacdo
N6 Flexéo axial axial Final
(compresséo) (tracdo)
A's = 0.00 cm? Meq = 9 kgf.m d =26.60 cm
yLN=1.01 cm As =0.35cm? % armad. = 0.22
A's =0.00 cm?
yLN =0.70 cm
fiss =0.02 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

PREFEITURA DE VARZEA GRANDE - AV. CASTELO BRANCO, 2500 - CENTRO SUL

www.varzeagrande.mt.gov.br
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Modelo de célculo |
Inclinagdo bielas 45
Verificacdo de esforcos limites
Véo Cisalhamento Torgéo Cisalhamento + Torg¢ao
trechos
1 vd=1.13 tf Td = 0 kgf.m _
11 | VRd2=17.251 TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
2 Vvd =1.08 tf Td = 0 kgf.m _
22 | VRd2=17.251f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.06
3 Vvd =1.08 tf Td =1 kgf.m _
33 | VRd2=17.25 TRd2 = 1004 kgf.m VAVRA2 + Td/TRd2 = 0.06
4 Vd =1.08 tf Td =3 kgf.m _
4-4 | VRd2 = 17.251f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
5 vd = 1.08 tf Td = 7 kgf.m _
55 | VRA2 = 17.25 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.07
6 vd =1.09 tf Td =12 kgf.m _
6-6 | VRd2=17.251f TRd2 = 1004 kgf.m VAVRA2 + Td/TRd2 = 0.08
7 vd=1.12tf Td =18 kgf.m _
77 | VRd2 = 17.25 1 TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.08
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORQAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita & torgéo
1 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
9 5.0c/ 15
2 d =26.50 cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
2.2 k=1.01 (2 ramos)
95.0c/15
3 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
33 k=1.01 (2 ramos)
95.0c/15
4 d =26.50 cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
44 k=1.01 (2 ramos)
95.0c/15
5 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
5.5 k=1.01 (2 ramos)
95.0c/15
6 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
6-6 k=1.01 (2 ramos)
95.0c/15
7 d=26.50cm Vmin = 2.86 tf
Vc0 = 3.06 tf Aswmin = 1.54 cm?
7.7 k=1.01 (2 ramos)
95.0c/15
30



SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

Mais porv Vocs. Maiss porv Vevzew Ghande.

Ty T 15@

Pavimento SUPERIOR
Resultados dos Pilares

SUPERIOR fck = 250.00 kgf/cm? E = 238000 kgf/cm? Peso Espec = 2500.00 kgf/m3
Lance 2 cobr=3.00 cm
Dados Resultados
lib Nd MBd MHd As b Estribo
Seco Nivel vinc max topo topo Ferros Topo Esb b
Pilar (cm) Altura lih Nd MBd MHd As h Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
1.57 2@
260.00 10.0
p1 15>'<00 260.00 | RR 0.86 1 101| 157 20 | ° 5'01% 106.11
1:20 30.00 260.00 | 260.00 0.19 63 175 10.0 29.99
’ RR 0.7 49
10.0
157 20 25.0c/
15.00 460.00 10.0 10
P2 X 260.00 RR 0.79 7 287 | 1.57 2@ 106.11
1:20 30.00 260.00 | 260.00 0.31 30 270 10.0 29.99
’ RR 0.7 49
10.0
1.57 29
15.00 460.00 10.0 2 5'01%
P3 X 260.00 RR 0.78 1 302 | 1.57 2@ 106.11
1:20 30.00 260.00 | 260.00 0.31 51 264 10.0 29.99
’ RR 0.7 49
10.0
1.57 2@
15.00 460.00 10.0 2 5'01%
P4 X 260.00 RR 0.78 1 301 | 1.57 2@ 106.11
1:20 30.00 260.00 | 260.00 0.31 63 260 10.0 29.99
’ RR 0.7 49
10.0
1.57 2@
15.00 460.00 10.0 2 5'01%
P5 X 260.00 RR 0.78 1 300 | 1.57 2@ 106.11
1:20 30.00 260.00 260.00 0.31 68 258 10.0 29.99
’ RR 0.7 4@
10.0
1.57 29
15.00 460.00 10.0 4 5'01%
P6 X 260.00 RR 0.79 1 311 | 157 2@ 106.11
1:20 30.00 260.00 260.00 0.28 70 279 10.0 29.99
’ RR 0.7 4@
10.0
1.57 29
15.00 460.00 10.0 o 5'01%
P7 X 260.00 RR 0.69 0 276 | 1.57 29 106.11
1:20 30.00 260.00 260.00 0.03 71 355 10.0 29.99
’ RR 0.7 4 9
10.0
1.57 2@
460.00 10.0
P8 15>'(00 26000 | RR 0.76 5 48| 157 2o | ? 5'01% 106.11
1:20 30.00 260.00 | 260.00 0.28 168 49 10.0 29.99
’ RR 0.7 49
10.0
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PREFEITURA MUNICIPAL DE
SECRETARIA DE z IM
oo | 12 | VARZEA GRANDE 192
ESPORTE E LAZER Mmlypo)vVow Maiss porv Vivzew Ghande.
Dados Resultados
Secio Nivel vlilrtl)c rrl?la(ljx L\:l)?)g L\:l)lgg Fé?rgs E_?(t)ritéo Esb b
Pilar | 2¢9° | Ajtura lih Nd MBd MHd As h P
(cm) - . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
157 2g
460.00 10.0
P9 15)'(00 260.00 RR 0.76 8 47| 157 20 | © 5'01% 106.11
120 | 550 | 260.00 | 26000 | 0.29 294 42 10.0 29.99
: RR 0.7 40
10.0
157 2g
15.00 460.00 10.0 o 5'01%
P10 \ | 260.00 RR 0.76 5 48| 157 2o 106.11
1:20 | 5500 | 260.00 | 26000 | 0.29 366 42 10.0 29.99
. RR 0.7 40
10.0
157 29
15.00 460.00 10.0 4 5'01%
P11 w | 260.00 RR 0.76 3 48| 157 2o 106.11
120 | 5500 | 260.00 | 26000 | 0.29 400 42 10.0 29.99
. RR 0.7 4g
10.0
1.57 20 @ 5.0c/
15.00 460.00 10.0 1
P12 | 260.00 RR 0.76 1 50| 157 2@ 106.11
120 | 5500 | 260.00 | 26000 | 0.29 412 42 10.0 29.99
. RR 0.7 4g
10.0
1.57 20 @ 5.0c/
15.00 460.00 10.0 1
P13 | 260.00 RR 0.75 0 51| 157 2@ 106.11
120 | 550 | 260.00 | 26000 | 0.28 416 54 10.0 29.99
: RR 0.7 40
10.0
157 2@
15.00 460.00 10.0 2 5'01%
P14 | 26000 RR 0.59 0 121| 157 2o 106.11
120 | 550 | 260.00 | 26000 | 0.13 416 209 10.0 29.99
: RR 0.7 40
10.0
157 29
15.00 460.00 10.0 2 5'01%
P15 s | 260.00 RR 0.59 0 122 | 157 2@ 106.11
120 | 550 | 260.00 | 26000 | 0.13 417 210 10.0 29.99
: RR 0.7 40
10.0
157 2o
15.00 460.00 10.0 2 5'01%
P16 | 260.00 RR 0.75 0 42| 157 2o 106.11
120 | 5500 | 260.00 | 26000 | 0.28 416 47 10.0 29.99
: RR 0.7 40
10.0
157 2o
15.00 460.00 10.0 o 5'01%
P17 | 260.00 RR 0.76 0 42| 157 2o 106.11
120 | 5500 | 260.00 | 26000 | 0.29 417 35 10.0 29.99
: RR 0.7 40
10.0
P18 15)'(00 260.00 | 460.00 | 0.75 0 40| 157 20 | ? 5'010(; 106.11
1:20 | 4500 | 260.00 RR 0.29 417 35 10.0 29.99
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 IM’*“”
EDUCACAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Ma&ypo)v\)ow Maiss porv Vivzew Ghande. VG
Dados Resultados
i N MB MH A .
~ Nivel virtl)c mrgx topg topg Fe?rgs Estribo
Pilar | S€¢%° | Atura | lih Nd | MBd MHd As h Topo | Esbb
(cm) - . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
260.00 157 2o
RR 10.0
07 4
10.0
157 2o
15.00 460.00 10.0 g 5'01%
P19 | 260.00 RR 0.75 0 40| 157 2o 106.11
120 | 4500 | 26000 | 260.00 | 0.29 417 35 10.0 29.99
: RR 07 49
10.0
1.57 240 @ 5.0c/
15.00 460.00 10.0 1
P20 | 260.00 RR 0.76 0 42| 157 2o 106.11
120 | 5500 | 26000 | 260.00 | 0.29 417 35 10.0 29.99
: RR 07 49
10.0
157 2o
15.00 460.00 10.0 4 5'01"(;
P21 | 260.00 RR 0.75 0 42| 157 2o 106.11
120 | 4500 | 26000 | 260.00 | 0.28 416 47 10.0 29.99
' RR 07 4g
10.0
157 2o
15.00 460.00 10.0 2 5'01%
P22 | 260.00 RR 0.59 0 121| 157 2o 106.11
120 | 4500 | 26000 | 260.00 | 0.13 417 209 10.0 29.99
' RR 07 4g
10.0
157 2o
15.00 460.00 10.0 2 5'01‘30/
P23 | 260.00 RR 0.59 0 121| 157 2o 106.11
120 | 5500 | 26000 | 260.00 | 0.3 416 209 10.0 29.99
: RR 07 4g
10.0
157 2o
15.00 460.00 10.0 g 5'01%
P24 | 260.00 RR 0.75 0 50| 1.57 2o 106.11
120 | 4500 | 26000 | 260.00 | 0.28 416 54 10.0 29.99
: RR 07 4gp
10.0
157 2o
460.00 10.0
P25 15>'(°0 260.00 EL 0.76 1 50| 157 2g¢ | ? 5'0106 106.11
120 | 4500 | 26000 | 260.00 | 0.29 412 42 10.0 29.99
: RR 07 4gp
10.0
157 2o
15.00 460.00 10.0 o 5'01%
P26 | 260.00 RR 0.75 3 48| 157 2o 106.11
120 | 450 | 26000 | 260.00 | 0.29 400 42 10.0 29.99
' RR 07 4g
10.0
15.00 460.00 157 20 | 2 5'01%
P27 | 260.00 RR 0.76 5 48 10.0 106.11
120 | 4500 | 26000 | 260.00 | 0.29 367 42| 157 2o 29.99
: RR 10.0
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PREFEITURA MUNICIPAL DE

SECRETARIA DE z IM" i
EDUCACAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais pot Vocé. Mais pot Vihzen Ghande
Dados Resultados
[ N MB MH A .
Secio Nivel vilrtl)c mrgx topg topg Fe?rgs E_?(t)rlt())o Esb b
Pilar | °%¢9° | Altura lih Nd MBd MHd As h P
(cm) - . Base Esb h
(cm) vinc min base base % armad cota
(cm) (tf) (kgf.m) | (kgf.m) total
0.7 49
10.0
157 2o
460.00 10.0
P28 15)'(00 260.00 RR 0.76 8 47| 157 20 | ? 5'01% 106.11
120 | 4500 | 26000 | 260.00 | 029 295 43 10.0 29.99
' RR 07 4o
10.0
157 2o
460.00 10.0
P29 15>'(00 260.00 RR 0.76 5 48| 157 20 | ? 5'01% 106.11
120 | 4500 | 26000 | 260.00 | 0.28 171 50 10.0 29.99
: RR 07 4g
10.0
157 2o
260.00 10.0
P30 15>'(00 26000| RR 0.86 180 104| 157 20 | © 5'01% 106.11
120 | 4500 | 26000 | 260.00 | 0.19 228 181 10.0 29.99
: RR 07 4g
10.0
157 2o
15.00 460.00 10.0 2 5'01%
P31 ~ | 260.00 RR 0.80 6 285 | 157 2o 106.11
120 | 4700 | 26000 | 260.00 | 031 35 270 10.0 29.99
: RR 07 4g
10.0
157 2o
15.00 460.00 10.0 4 5'01"(;
P32 ~ | 260.00 RR 0.78 2 302| 157 28 106.11
120 | 4700 | 26000 | 260.00 | 031 52 263 10.0 29.99
: RR 07 49
10.0
157 2o
15.00 460.00 10.0 o 5'01%
P33 | 260.00 RR 0.78 1 300| 1.57 2@ 106.11
120 | 4500 | 26000 | 260.00 | 031 63 259 10.0 29.99
: RR 07 49
10.0
157 2o
15.00 460.00 10.0 o 5'01%
P34 | 260.00 RR 0.79 1 300| 1.57 2@ 106.11
120 | 4500 | 26000 | 260.00 | 0.31 68 257 10.0 29.99
: RR 07 4p
10.0
157 2o
15.00 460.00 10.0 g 5'010(;
P35 | 260.00 RR 0.79 0 311| 157 28 106.11
120 | 450 | 26000 | 260.00 | 0.29 70 279 10.0 29.99
: RR 07 4g
10.0
157 2o
15.00 460.00 10.0 g 5'010(;
P36 " | 260.00 RR 0.69 0 277 | 157 2o 106.11
120 | 470 | 260.00 | 260.00 | 003 71 358 10.0 29.99
: RR 07 4g
10.0
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SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

Mais porv Vocs. Maiss porv Vevzew Ghande.

VARZEA GRANDE 15@

Resultados da Viga VS1

fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgfim3
Dados Resultados
. As .
Pilar 'i‘gollg Secédo | As Inf SACJSp esq | Asw min ﬁ:ci'; g‘::’; Fissura | Flecha
2 2
Trecho (cm) (cm) | (cm? (cm?) tzsr(;k;)o (cm?) (cm?) (cm?) (mm) (cm)
228.0
P1 15.03 068 0.00
15.00
1 [28397 | x |2280 250d 0.00 | 001
30.00 )
228.0
P2 30.00 068 0.00
15.00
2 |25395 | x |2850 o500 0.00 | 0.01
30.00 )
228.0
P3 30.00 068 0.00
15.00
3 |2s395| x |[?250 o20d 0.00 | 0.01
30.00 '
228.0
P4 30.00 068 0.00
15.00
4 | 25395 | x 2;’6850 2 512 cf 000 | 001
30.00 '
228.0
P5 30.00 068 0.00
15.00
5 |25395| x [?050 o50d 0.00 | 001
30.00 '
228.0
P6 30.00 0.68 0.00
15.00
6 | 25406 | x 2&%0 2 51(5) cf 000 | 0.01
30.00 '
228.0
P7 30.00 068 0.00
Resultados da Viga VS2
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf AS esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm? Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
228.0
P30 15.00 068 0.00
15.00
1 | 28567 | x |2250 250d 0.00 | 0.01
30.00 '
228.0
P31 30.00 068 0.00
15.00 |228.0 25.0c/
2 255.84 " 0.68 15 0.00 0.01
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PREFEITURA MUNICIPAL DE
SECRETARIA DE z Im’*‘”
couCASiO, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mawpo)vVow Mmmvm/mem
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm?) Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
30.00
228.0
P32 30.00 068 0.00
15.00
3 |25584| x 2(?6%0 o 512 cf 000 | 001
30.00 '
228.0
P33 30.00 068 0.00
15.00
4 |25584| «x 2(;2’6%0 o 512 cf 000 | 001
30.00 )
238.0
P34 30.00 068 0.00
15.00
5 |25584| x 2(;?’6850 o slg cf 000 | 001
30.00 )
238.0
P35 30.00 068 0.00
15.00
6 |25596| x 2(;?’6850 o slg cf 000 | 001
30.00 )
228.0
P36 30.00 068 0.00
Resultados da Viga VS3
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?3
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf AS esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm? Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
238.0
P30 30.00 068 0.00
15.00
1 | 2824 | x |2250 752 cf 000 | 001
30.00 )
238.0
P29 30.00 068 0.00
15.00
2 |23820| x |°850 752 cf 000 | 001
30.00 )
2380
P28 30.00 0.68 0.00
15.00
3 |23820| «x 2(;2‘6%0 2 512 cf 0.00 | 0.01
30.00 )
2380
P27 30.00 0.68 0.00
15.00
4 | 23820 «x 2(;2‘6%0 2 512 cf 0.00 | 0.01
30.00 )
238.0
P26 30.00 0.68 0.00
15.00 |22 8.0 25.0c/
5 238.05 " 0.68 15 0.00 0.01
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PREFEITURA MUNICIPAL DE 4“05
SECRETARIA DE 4 Iu fils
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm?) Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
30.00
228.0
P25 30.00 068 0.00
15.00
6 |23835| x 2(?6%0 o 512 cf 000 | 001
30.00 '
228.0
P24 30.00 0.68 0.00
15.00
7 | 23805 | «x 2(?688'0 o 512 cf 000 | 001
30.00 )
238.0
P22 30.00 068 0.00
Resultados da Viga VS4
fck = 250.00 kgficm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
Dados Resultados
. As .
Pilar ?%01'8 Secdo | As Inf SACJS esq | Asw min t?:c?wlcr) 'SZ;Z Fissura | Flecha
Trecho (cm) | (cm?) P | trecho (cm?) (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
238.0
P23 30.00 068 0.00
15.00
1 | 23820 «x 2(;?’6850 o slg cf 000 | 001
30.00 )
238.0
P21 30.00 0.68 0.00
15.00
2 | 23818 «x 2&%0 2 51(5) cf 0.00 | 0.01
30.00 )
238.0
P20 30.00 068 0.00
15.00
3 |23818| x |2850 752 cf 000 | 001
30.00 )
238.0
P19 30.00 068 0.00
15.00
4 |23818| x |2850 752 cf 000 | 001
30.00 )
238.0
P18 30.00 0.68 0.00
15.00
5 |23818| «x 2(;2‘6%0 2 512 cf 0.00 | 0.01
30.00 )
2380
P17 30.00 0.68 0.00
15.00
6 |23818| «x 2(;2‘6%0 2 512 cf 0.00 | 0.01
30.00 )
238.0
P16 30.00 0.68 0.00
15.00 |22 8.0 25.0c/
7 238.18 " 0.68 15 0.00 0.01
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PREFEITURA MUNICIPAL DE
SECRETARIA DE z Im’*‘”
couCASiO, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mawpo)vVow Mmmvmmem
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm?) Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) (cm?) (cm?) (cm?) (cm?)
30.00
228.0
P14 30.00 0.68 0.00
Resultados da Viga VS5
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m?3
Dados Resultados
. As .
Pilar Apoio Secédo | As Inf As esq | Asw min As dir Asw Fissura | Flecha
Trecho lelo (cm) | (cm?) Sup trecho (cm?) trecho Pele (mm) (cm)
(cm) M) | o) (cm?) | (cm?)
228.0
P15 30.00 068 0.00
15.00
1 | 23831 «x 20”6%0 o 512 ¢/ 000 | 001
30.00 )
228.0
P13 30.00 068 0.00
15.00
2 | 23831] «x 26”6850 o 512 cf 000 | 001
30.00 )
238.0
P12 30.00 068 0.00
15.00
3 |23831] «x 2(;?’6850 o slg cf 000 | 001
30.00 )
238.0
P11 30.00 0.68 0.00
15.00
4 |23831| «x 2&%0 2 51(5) cf 0.00 | 0.01
30.00 )
238.0
P10 30.00 068 0.00
15.00
5 |23831| x |°850 752 cf 000 | 001
30.00 )
238.0
P9 30.00 068 0.00
15.00
6 [23831| x |°850 752 cf 000 | 001
30.00 )
238.0
P8 30.00 0.68 0.00
15.00
7 | 23742| «x 2(;2‘6%0 2 512 cf 0.00 | 0.01
30.00 )
2380
P1 30.00 0.68 0.00

Célculo da Viga VS1
Pavimento SUPERIOR - Lance 2

fck = 250.00 kgficm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
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SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

Mais porv Vocs. Maiss porv Vevzew Ghande.

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véao Verificacdo Verificacdo
Secdao Flexéo Torcéo axial axial Final
trechos (compressao) (tracéo)
_ As =0.68 cm?
ﬁ"‘i r‘nGOO (228.0 - 1.01
etanaular A% 53 Fd=0.32 tf Fd=0.22 tf cm2)
1 g ithe situagéo: GE situagdo: GE | d = 26.60 cm
_ - Meq = 37 kgf.m | Meq = 25 kgf.m | % armad. =
Ly | Dw=1500 ) As =0.00 As=003cm? |As=0.10cm? |0.22
'S = 2 'S = 2
h=30.00cm |yLN=1.01 A's _0.00 cm A's _0.00 cm
em yLN =0.20 cm yLN =0.09 cm
M =41 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?
'&"g‘i — 000 (208.0 - 1.01
= Fd =0.26 tf Fd =0.16 tf cm?)
2 retangular ?;; 053 situacao: GE situacdo: GE d =26.60 cm
_ — Meq = 30 kgf.m | Meq = 19 kgf.m | % armad. =
by | w=1500 | AS=0.00 As=004cm? | As=0.09cm? | 022
_ _ A's = 0.00 cm? A's = 0.00 cm?2
h =30.00cm f:"r‘nN =101 yLN=0.19cm |yLN=0.11cm
M = 37 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?2
'&"‘i — 000 (208.0 - 1.01
etanaular | As - 0.53 Fd=0.21tf Fd=009t  |cm?)
3 9 cm? ’ situagdo: GE situagdo: GE d =26.60cm
_ - Meq = 25 kgf.m | Meq = 10 kgf.m | % armad. =
g | ow=1500 | AS=0.00 As=004cm? | As=008cm? | 022
_ _ A's = 0.00 cm? A's = 0.00 cm2
h =30.00 cm X;N =101 yLN=0.18cm | yLN=0.12cm
M = 37 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?
E'Of' r‘nGOO (28.0 - 1.01
ectanaular | Ao 0.53 Fd =017 tf Fd=002tf  |cm)
4 9 em2 ’ situacado: GE situacdo: GE d =26.60 cm
_ - Meq = 20 kgf.m | Meq = 2 kgf.m | % armad. =
s | D=1500 ) AS =000 As=005cm? | As=0.07cm? | 0.22
_ _ A's =0.00 cmz? A's = 0.00 cm?
h =30.00cm Z;N =101 yLN=0.17cm | yLN =0.13 cm
M = 37 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?
&"gof' r‘nGOO (28.0 - 1.01
retangular As = 0.53 F.d - 0;13 iy cm?)
5 em2 situagdo: GE d =26.60 cm
_ - _ Meq = 15 kgf.m % armad. =
bw = 15.00 A's =0.00 As = 0.06 cm? 0.22
55 |om cme A's = 0.00 cm?
h =30.00 cm gth =1.01 yLN = 0.16 cm
M = 38 kgf.m
fiss = 0.00 mm
— _ As = 0.68 cm?
retangular a/lg(i r—n600 Ei(tju;goéy(tst (228.0 - 1.01
6 As = 0.53 Meq = 17 kgf.m cm?)
h = 230.00cm | A'S =000 A's = 0.00 cm? 02
' cm? yLN =0.21 cm '

www.varzeagrande.mt.gov.br
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais, pov Vlocé:. Mais pory Viirvzea Ghande,
Véao Verificacao Verificacao
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
yLN = 1.01
cm M = 41 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagdo Verificagao
NoO Flexao axial axial Final
(compresséo) (tracdo)
_ _ As = 0.68 cm?
Md = 600 kgf.m Fd =032t Fd=0221t (268.0 - 1.01 cm?)
_ situacao: GE situacéo: GE _
As =0.53 cm? ¥ ¥ d =26.60cm
1 A's = 0.00 cm? Meq = 37 kgf.m Meq = 25 kgf.m % armad. = 0.22
LN = 1 01 cm As =0.14 cm? As =0.20 cm? ’ ’
yER =2 A's = 0.00 cm? A's = 0.00 cm?
yLN =0.40 cm yLN =0.29 cm fiss = 0.00 mm
_ _ As = 0.68 cm?
Md = 600 kgf.m Fd =032 Fd=0221t (268.0 - 1.01 cm?)
_ situagao: GE situacéo: GE _
5 As = 0.53 cm? Medq = 37 kaf.m Med = 25 kaf.m d=26.60cm
A’'s = 0.00 cm? 9= 9 ) 4= 9 '2 % armad. = 0.22
LN = 1.01 cm As =0.16 cm As =0.23cm
y ' A's = 0.00 cm? A's = 0.00 cm2
yLN =0.45cm yLN =0.35cm fiss = 0.00 mm
_ _ As = 0.68 cm?
Md = 600 kgf.m Fd =0.26 tf Fd=0.161f (208.0 - 1.01 cm?)
_ situagao: GE situacéo: GE _
3 As = 0.53 cm? Med = 30 kaf.m Med = 19 kaf.m d =26.60 cm
A's = 0.00 cm? A (1_17 9'2 A (1_2 g.2 % armad. = 0.22
LN = 1.01 cm s=0.17cm s=0.23cm
y ' A's = 0.00 cm? A's = 0.00 cm?
yLN =0.44 cm yLN =0.36 cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =021t Fd=0.091f (208.0 - 1.01 cm?)
_ situagéo: GE situagéo: GE _
As = 0.53 cm? s ¥ d=26.60cm
4 — Meq = 25 kgf.m Meq = 10 kgf.m _
A's =0.00 cm? 2 2 2 5 % armad. = 0.22
LN = 1.01 cm As =0.18 cm As=0.21cm
y ' A's = 0.00 cm? A's = 0.00 cm?
yLN = 0.43 cm yLN =0.37 cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd=0171 Fd=0021f (208.0 - 1.01 cm?)
_ situagéo: GE situagdo: GE _
As = 0.53 cm? s ¥ d=26.60cm
5 — Meq = 20 kgf.m Meq = 2 kgf.m _
A's =0.00 cm? 2 2 2 5 % armad. = 0.22
LN = 1.01 cm As =0.18 cm As=0.21cm
y ' A's = 0.00 cm? A's = 0.00 cm2
yLN = 0.42 cm yLN =0.39 cm fiss = 0.00 mm
— As = 0.68 cm?
Md = 600 kgf.m Fd=0141 (208.0 - 1.01 cm?)
_ situacéo: GE —
6 As =0.53 cm? Meq = 17 kaf.m d =26.60 cm
A's = 0.00 cm? q= 27K % armad. = 0.22
LN = 1.01 cm As =0.19cm
y ' A's = 0.00 cm?
yLN =043 cm fiss = 0.00 mm
— As = 0.68 cm?
Md = 600 kgf.m Fd =014 1 (208.0 - 1.01 cm?)
_ situagéo: GE -
7 As =0.53 cm? Med = 17 kaf.m d =26.60 cm
A's = 0.00 cm? 9= g % armad. = 0.22
LN =1.01cm As =0.21cm
y ' A's = 0.00 cm?
yLN =0.46 cm fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
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SECRETARIA DE
EDUCACAOQO, CULTURA,

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Modelo de célculo |
Inclinag&o bielas 45
Verificacdo de esforcos limites
Véao . = . <
trechos Cisalhamento Torcao Cisalhamento + Torcé&o
1 Vd = 0.30 tf Td = 4 kgf.m _
1-1 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
2 Vd =0.31 tf Td = 3 kgf.m _
2-2 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRA2 + Td/TRd2 = 0.02
3 Vd =0.31tf Td =2 kgf.m _
33 | VRA2=17.311f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
4 Vd = 0.30 tf Td =1 kgf.m _
4-4 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
5 Vd = 0.30 tf Td =1 kgf.m _
5-5 VRd2 =17.31 tf TRd2 = 1004 kgf.m VA/VRA2 + Td/TRd2 = 0.02
6 Vd =0.32 tf Td = 0 kgf.m _
6-6 | VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torcdo
1 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
2.0 k=1.02 (2 ramos)
95.0c/15
3 d =26.60cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
33 k=1.04 (2 ramos)
95.0c/15
4 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
a4 k=1.07 (2 ramos)
25.0c/15
5 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
5.5 k=1.09 (2 ramos)
95.0c/15
6 d = 26.60 cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
6-6 k=111 (2 ramos)
25.0c/15
Célculo da Viga VS2
Pavimento SUPERIOR - Lance 2
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/m3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véao Verificacao Verificacao
Secéao Flexao Torcéo axial axial Final
trechos (compresséao) (tracéo)
1 retanaular Md = 600 Fd=0.31tf Fd=0.21tf As = 0.68 cm?
9 kaf.m situacao: GE situacao: GE (228.0 - 1.01
1-1 gt Meq = 36 kgf.m | Meq = 24 kgf.m | cm?)
41
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
coUCAGAD, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véao Verificacao Verificacao
Secédo Flex&o Torgéo axial axial Final
trechos (compressao) (tracéo)
bw = 15.00 As =0.53 As =0.03 cm? As=0.10cm? | d=26.60cm
cm cm? A's = 0.00 cm? A's=0.00cm? | % armad. =
h=30.00cm | A's=0.00 yLN =0.20 cm yLN=0.10cm | 0.22
cm?
yLN =1.01
cm M =41 kgf.m
fiss = 0.00 mm
- As = 0.68 cm?
'Il"‘i — 000 (208.0 - 1.01
etanaular A% 53 Fd = 0.25 tf Fd = 0.16 tf cm?)
5 9 sz_ : situacdo: GE situacdo: GE d=26.60cm
_ — Meq = 29 kgf.m | Meq = 18 kgf.m | % armad. =
by | w=1500 | AS=0.00 As=004cm2 | As=009cm? | 022
_ _ A's = 0.00 cm2 A's = 0.00 cm?2
h =30.00 cm Z;N =101 yLN=0.19cm |yLN=0.11cm
M = 38 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 (208.0 - 1.01
etanaular | A o 0.53 Fd=0.21tf Fd=008t  |cm?)
3 9 cm? ’ situagdo: GE situagdo: GE d =26.60cm
_ - Meq = 24 kgf.m | Meq = 10 kgf.m | % armad. =
g | Dw=1500 | AS=0.00 As=005cm? |As=008cm? |0.22
h = 30.00 cm LN = 1.01 A's = 0.00 cm? A's = 0.00 cm?
: Zm : yLN=0.18cm | yLN =0.12 cm
M = 37 kgf.m
fiss = 0.00 mm
_ As = 0.68 cm?
a"gof' — 000 (208.0 - 1.01
= Fd =0.17 tf Fd =0.01 tf cm?)
4 retangular @:12_ 053 situacao: GE situacdo: GE d =26.60 cm
_ - Meq = 20 kgf.m | Meq =1 kgf.m | % armad. =
o | DN=1500 ) A =0.00 As=005cm? | As=007cm? | 0.22
_ _ A's = 0.00 cmz? A's =0.00 cm?
h =30.00cm é"r‘nN =101 yLN=0.17cm |yLN=0.14cm
M = 37 kgf.m
fiss = 0.00 mm
- As = 0.68 cm?
Md = 600 (208.0 - 1.01
retangular A% = 0.53 Fd =013t cm?)
5 9 sz_ : situacéo: GE d =26.60 cm
_ - Meq = 15 kgf.m % armad. =
bw = 15.00 A's =0.00 As = 0.06 cm2 022
™% |l s000em | yin=101 A's = 0,00 cm? |
=0 é’m = yLN = 0.16 cm
M = 38 kgf.m
fiss = 0.00 mm
- As = 0.68 cm?
ko: r_neoo (2¢8.0 - 1.01
retangular A% = 0.53 Fd=0.154 cm?)
6 g sz_ : situagéo: GE d =26.60 cm
_ - Meq = 17 kgf.m % armad. =
bw = 15.00 A's =0.00 As = 0.08 cm? 022
6-6 | cm cm? A's = 0.00 cm? .
h=30.00cm |yLN=1.01 YLN = 0 21 em
cm M = 41 kgf.m
fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA NEGATIVA
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 I M’z GE ?
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais pov Vioce. Maisy po Virvzew Ghande.
Verificacao Verificacao
N6 Flexao axial axial Final
(compresséo) (tracéo)
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =031t Fd=0.211 (208.0 - 1.01 cm?)
_ situagéo: GE situacao: GE —
As =0.53 cm? d =26.60cm
1 — Meq = 36 kgf.m Meq = 24 kgf.m L
A's = 0.00 cm? As = 0.14 cm? As = 0.20 cm? % armad. = 0.22
yLN=1.01cm A's = 0.00 cm2 A's = 0.00 cm2
yLN =0.40 cm yLN =0.30 cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =0.31 tf Fd =021 tf (208.0 - 1.01 cm?)
_ situagéo: GE situacao: GE -
As = 0.53 cm? d =26.60 cm
2 - Meq = 36 kgf.m Meq = 24 kgf.m o
A's = 0.00 cm? As = 0.17 cm? As = 0.23 cm? % armad. = 0.22
yLN=1.01cm A's = 0.00 cm2 A's = 0.00 cm2
YyLN =0.45cm yLN =0.35cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =0.25 tf Fd = 0.16 tf (208.0 - 1.01 cm?)
_ situacédo: GE situacdo: GE _
As =0.53 cm? d =26.60 cm
3 — Meq = 29 kgf.m Meq = 18 kgf.m _
A's =0.00 cm? As = 0.17 cm? As = 0.23 cm? % armad. = 0.22
yLN =1.01 cm A's = 0.00 cm? A's = 0.00 cm?
yLN =0.44 cm yLN =0.36 cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =0.21 tf Fd = 0.08 tf (208.0 - 1.01 cm?)
_ situacgéo: GE situacdo: GE _
As =0.53 cm? d =26.60 cm
4 - Meq = 24 kgf.m Meq = 10 kgf.m _
A's = 0.00 cm? As = 0.18 cm? As = 0.22 cm? % armad. = 0.22
yLN =1.01 cm A's = 0.00 cm? A's = 0.00 cm?
YyLN =0.43 cm yLN =0.37 cm fiss = 0.00 mm
— _ As = 0.68 cm?
Md = 600 kgf.m Fd =017t Fd =0.01 tf (208.0 - 1.01 cm?)
_ situacdo: GE situacao: GE _
As =0.53 cm? d =26.60 cm
5 — Meq = 20 kgf.m Meq = 1 kgf.m _
A's = 0.00 cm? As = 0.18 cm? As = 0.21 cm2 % armad. = 0.22
yLN=1.01cm A's = 0.00 cm? A's = 0.00 cm?
YyLN =0.42 cm yLN =0.39 cm fiss = 0.00 mm
_ As = 0.68 cmz?
Md = 600 kgf.m Fa-ois (208.0 - 1.01 cm?)
s | As=053cm? Mot & 19 kat.m d = 26.60 cm
A's = 0.00 cm? Ae 2019 oo % armad. = 0.22
YLN =1.01 cm A's = 0.00 cm?
yLN =0.44 cm fiss = 0.00 mm
_ As = 0.68 cmz?
Md = 600 kgf.m ;?u; Oéi_SgE (228.0 - 1.01 cm?)
;| As=053cme Mot & 19 kat.m d = 26.60 cm
A's = 0.00 cm? Ae 2021 oo % armad. = 0.22
yLN =101 cm A's = 0.00 cm?
yLN =0.46 cm fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA TRANSVERSAL
Modelo de célculo [
Inclinacdo bielas 45
Verificacdo de esforgos limites
Vao Cisalhamento Torcédo Cisalhamento + Torc¢é&o
trechos
1 vd =0.30 tf Td =5 kgf.m _
11 | VRd2=1731t TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 1 u sl
EDUCADAD, CULTUR VARZEA GRANDE 19
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véo Cisalhamento Torgéo Cisalhamento + Torgao
trechos
2 Vd =0.31 tf Td = 3 kgf.m _
2-2 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
3 Vd =0.31tf Td =2 kgf.m _
33 | VRA2=17.311f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
4 Vd =0.30 tf Td =1 kgf.m _
4-4 | VRA2 = 17.31 tf TRA2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
5 Vd =0.31 tf Td = 1 kgf.m _
5-5 VRd2 =17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
6 Vd =0.32 tf Td =0 kgf.m _
6-6 | VRA2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita & torcdo
1 d =26.60cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
1-1 k=1.01 (2 ramos)
95.0c/15
2 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
2.2 k=1.02 (2 ramos)
95.0c/15
3 d =26.60cm Vmin = 2.87 tf
VcO = 3.07 tf Aswmin = 1.54 cm?
33 k=1.04 (2 ramos)
95.0c/15
4 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
4-4 k=1.07 (2 ramos)
95.0c/15
5 d =26.60cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
5.5 k=1.09 (2 ramos)
95.0c/15
6 d =26.60 cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
6-6 k=111 (2 ramos)
25.0c/15
Célculo da Viga VS3
Pavimento SUPERIOR - Lance 2
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacao Verificacao
Secao Flexao Torgao axial axial Final
trechos (compresséao) (tracéo)
As = 0.68 cm?
(2¢8.0 - 1.01
Md = 600 Fd =0.13 tf cm2)
1 retangular kgf.m situacao: GE d =26.60cm
As =0.53 cm? Meq = 15 kgf.m % armad. =
1-1 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN = 0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 Im’*‘”
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mmmvm Mais por Vvzew Ghaude. VG
Véao Verificacao Verificacao
Secao Flexao Torgéo axial axial Final
trechos (compresséao) (tracéo)
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd=0.12 tf cm?)
5 retangular kgf.m situagdo: GE d =26.60cm
As =0.53 cm? Meq = 14 kgf.m % armad. =
20 bw=15.00cm | A's = 0.00 cm? As = 0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As =0.68 cm?
(228.0 - 1.01
Md = 600 Fd=0.12 tf cm?)
3 retangular kgf.m situagdo: GE d=26.60cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
33 bw=15.00cm | A's = 0.00 cm? As =0.02 cm2 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As =0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
4 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
a4 bw =15.00cm | A's = 0.00 cm? As = 0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's =0.00 cm?
yLN = 0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
5 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
5.5 bw =15.00 cm | A's = 0.00 cm? As = 0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
6 retangular kgf.m situacéo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
6-6 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 32 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd=0.11tf cm?)
7 retangular kgf.m situagdo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
7.7 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN = 0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
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SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

DIMENSIONAMENTO DA ARMADURA NEGATIVA

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

Mais porv Vocs. Maiss porv Vevzew Ghande.

Verificagao Verificagao
N6 Flexdo axial axial Final
(compressao) (tracdo)
_ As = 0.68 cm?
Md = 600 kgf.m ;‘t’u; oéi?ct;fE (208.0 - 1.01 cm?)
. | As=053cm2 Mot 215 katm d = 26.60 cm
A's = 0.00 cm? PO % armad. = 0.22
yLN =1.01 cm o
A's = 0.00 cm?
yLN =021 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘t’u; oéi?ct;fE (208.0 - 1.01 cm?)
, | As=053cmz Vo & 15 kotm d = 26.60 cm
A's = 0.00 cm? PO % armad. = 0.22
yLN =1.01 cm -—0
A's = 0.00 cmz
yLN =0.20 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fdeotat (208.0 - 1.01 cm?)
5 | As=053cmz Vo Elzlk - d = 26.60 cm
A's = 0.00 cm? Aot 007 o0 % armad. = 0.22
yLN =1.01 cm -—0
A's = 0.00 cm?
yLN =0.19 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fdeotat (208.0 - 1.01 cm?)
4 | As=053cme Vo % 3 katm d = 26.60 cm
A’'s = 0.00 cm? As (16 07 c?n.Z % armad. = 0.22
yLN =1.01 cm -—0
A's = 0.00 cmz
yLN =0.19 em fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oécl)_lgE (228.0 - 1.01 cm?)
g | As=053cmz Vo & 3 katm d = 26.60 cm
A's = 0.00 cm? Aot 007 o0 % armad. = 0.22
YLN =1.01 cm A's = 0.00 cm?
yLN =0.19 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oécl)_lgE (228.0 - 1.01 cm?)
¢ | As=053cmz Vo & 3 katm d = 26.60 cm
A's = 0.00 cm? Aot 008 00 % armad. = 0.22
yLN =1.01 cm o
A's = 0.00 cm?
yLN =020 cm fiss = 0.00 mm
— As = 0.68 cm?
Md = 600 kgf.m ;‘t’u; Oéclj_lgE (228.0 - 1.01 cm?)
, | As=053cme Vo & 3 katm d = 26.60 cm
A's = 0.00 cm? PUR % armad. = 0.22
YLN =1.01 cm A's =0.00 cm?
yLN =0.19 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m peout (208.0 - 1.01 cm?)
g | As=053cme Vo & 3 katm d = 26.60 cm
A's = 0.00 cm? Aot 008 o0 % armad. = 0.22
yLN =1.01 cm o
A's = 0.00 cm?
yLN =0.20cm fiss = 0.00 mm
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SECRETARIA DE
EDUCACAO, CULTURA,
ESPORTE E LAZER

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

Mais porv Vocs. Maiss porv Vevzew Ghande.

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo |
Inclinag&o bielas 45
Verificacdo de esforcos limites
vao Cisalhamento Torgéo Cisalhamento + Torgao
trechos
1 Vd =0.21 tf Td = 23 kgf.m _
1-1 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.03
2 Vd = 0.20 tf Td = 18 kgf.m _
22 | VRA2=17.31 1 TRA2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.03
3 Vd =0.21tf Td = 10 kgf.m _
3-3 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
4 Vd =0.21 tf Td = 4 kgf.m _
4-4 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRA2 + Td/TRd2 = 0.02
5 Vd =0.21 tf Td = 2 kgf.m _
55 | VRd2 = 17.31f TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
6 Vd =0.21 tf Td = 0 kgf.m _
6-6 | VRd2=17.31tf TRd2 = 1004 kgf.m VAVRd2 + Td/TRd2 = 0.01
7 vd =0.21 tf Td = 0 kgf.m _
7-7 VRd2 = 17.31 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita ¢ torgcdo
1 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
1-1 k=1.10 (2 ramos)
95.0c/15
2 d =26.60cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
2.2 k=1.09 (2 ramos)
95.0c/15
3 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
33 k=1.10 (2 ramos)
95.0c/15
4 d =26.60cm Vmin = 2.87 tf
Vc0 =3.07 tf Aswmin = 1.54 cm?
4-4 k=1.10 (2 ramos)
95.0c/15
5 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
5.5 k=111 (2 ramos)
95.0c/15
6 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
6-6 k=111 (2 ramos)
25.0c/15
7 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
7.7 k=1.13 (2 ramos)
95.0c/15
Célculo da Viga VsS4
Pavimento SUPERIOR - Lance 2
fck = 250.00 kgf/cm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
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SECRETARIA DE
EDUCAGAO, CULTURA,
ESPORTE E LAZER

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

Mais porv Vocs. Maiss pory Virvzew Ghande:

DIMENSIONAMENTO DA ARMADURA POSITIVA

Véao Verificacdo Verificacdo
Secéao Flex&o Torcao axial axial Final
trechos (compresséao) (tracéo)
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd=0.12 tf cm?)
1 retangular kgf.m situagdo: GE d =26.60cm
As =0.53 cm? Meq = 14 kgf.m % armad. =
1-1 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
2 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
20 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's =0.00 cm?
yLN =0.09 cm
M = 32 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
3 retangular kgf.m situacdo: GE d =26.60cm
As =0.53 cm? Meq = 12 kgf.m % armad. =
33 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's =0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd = 0.10 tf cm?)
4 retangular kgf.m situacéo: GE d =26.60 cm
As =0.53 cm? Meq = 12 kgf.m % armad. =
a4 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
5 retangular kgf.m situacao: GE d =26.60 cm
As =0.53 cm? Meq = 12 kgf.m % armad. =
5.5 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN = 0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
Md = 600 Fd=0.11tf (28.0 - 1.01
6 retangular kgf.m situagdo: GE cm2)
As =0.53 cm? Meq = 13 kgf.m d =26.60 cm
6-6 bw =15.00 cm | A's = 0.00 cm? As =0.02 cm? % armad. =
h =30.00 cm yLN =1.01 cm A's = 0.00 cm? 0.22
yLN = 0.09 cm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 Im fils
coUCAGAD, CULTURA VARZEA GRANDE 19
ESPORTE E LAZER Mais porv Voce. Maisy pov Virvzew Ghawde.
Véao Verificacao Verificacao
Secao Flexao Torgéo axial axial Final
trechos (compresséao) (tracéo)
M = 32 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd=0.12 tf cm?)
7 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 14 kgf.m % armad. =
7.7 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificagao Verificagao
N6 Flexdo axial axial Final
(compresséao) (tracdo)
_ As = 0.68 cm?
Md = 600 kgf.m Fd=ot2t (208.0 - 1.01 cm?)
As = 0.53 cm? gao: d = 26.60 cm
1 - Meq = 14 kgf.m _
A's = 0.00 cm?2 : % armad. = 0.22
LN = 1.01 cm As = 0.08 cmz?
yEN ==L A's = 0.00 cm?
yLN =0.20 em fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fdeotat (208.0 - 1.01 cm?)
As = 0.53 cm? gao. d = 26.60 cm
2 - Meq = 14 kgf.m _
A's = 0.00 cm?2 : % armad. = 0.22
LN = 1.01 cm As = 0.07 cmz?
yEN ==L A's = 0.00 cm?
yLN =0.18 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oécl)_lgE (228.0 - 1.01 cm?)
5 | As=053cmz Vo % 3 katm d = 26.60 cm
A's = 0.00 cm? q=_okgh % armad. = 0.22
LN = 1.01 cm As = 0.07 cm?
yeN == A's = 0.00 cm?
yLN =0.19 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oécl)_lgE (228.0 - 1.01 cm?)
4 | As=053cme Vo o bt m d = 26.60 cm
A's = 0.00 cm? q=_cKah % armad. = 0.22
LN = 1.01 cm As = 0.07 cm?
yEN ==L A's = 0.00 cm?
yLN =0.18 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oéclj_lgE (228.0 - 1.01 cm?)
g | As=053cme Vo o bt m d = 26.60 cm
A's = 0.00 cm? q= oKl % armad. = 0.22
LN = 1.01 cm As = 0.07 cm?
yeN =L A's = 0.00 cm?
yLN'=0.18 cm fiss = 0.00 mm
- As = 0.68 cm?
Md = 600 kgf.m ;‘:'u; Oéclj_lgE (228.0 - 1.01 cm?)
s | As=053cme Vo & 3 katm d = 26.60 cm
A's = 0.00 cm? q= 3Kl % armad. = 0.22
LN = 1.01 cm As = 0.07 cm?
yeN ==L A's = 0.00 cm?
yLN =019 cm fiss = 0.00 mm
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SECRETARIA DE
EDUCACAOQO, CULTURA,

PREFEITURA MUNICIPAL DE

VARZEA GRANDE

ESPORTE E LAZER Mais, pory Vocé.. Mais pory Viirzea Ghande
Verificacao Verificacao
N6 Flexao axial axial Final
(compresséo) (tracdo)
= 2
Md = 600 kgf.m Fd =012 1 (Azsgxs 0 101 cm?)
_ : situagéo: GE A ’
7 As =0.53 cm? Medq = 14 kaf.m d=26.60cm
A's = 0.00 cm? (1_ 9 ) % armad. = 0.22
LN = 1.01 cm As =0.07 cm
y : A's = 0.00 cm?2
yLN =0.18 cm fiss = 0.00 mm
As = 0.68 cm?2
_ Fd=0.12 tf )
Md_— 600 kgf.m situacio: GE (2?8.0 -1.01 cm?)
8 As = 0.53 cmz Med = 14 kaf.m d =26.60cm
A's = 0.00 cm? (1_ 9 ) % armad. = 0.22
LN = 1.01 cm As =0.08 cm
y : A's = 0.00 cm?2
yLN =0.20 cm fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo [
Inclinagdo bielas 45
Verificagdo de esforcos limites
Véo Cisalhamento Torgéo Cisalhamento + Torg¢ao
trechos
1 vd =0.21 tf Td = 0 kgf.m _
11 | VRd2=17.31+f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
2 Vd =0.20 tf Td =0 kgf.m _
2-2 VRd2 =17.31 tf TRd2 = 1004 kgf.m Vd/VRd2 + Td/TRd2 = 0.01
3 Vvd =0.20 tf Td = 0 kgf.m _
33 | VRd2=17.31t TRd2 = 1004 kgf.m VA/VRA2 + Td/TRd2 = 0.01
4 Vvd =0.20 tf Td = 0 kgf.m _
4-4 | VRd2=17.31f TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
5 Vd =0.20 tf Td = 0 kgf.m _
55 | VRd2=17.31tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
6 vd =0.20 tf Td = 0 kgf.m _
6-6 | VRd2=17.31tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
7 Vd =0.21tf Td = 0 kgf.m _
7-7 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
Véao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torcio Armad. de
trechos cisalham esquerda ) direita & torgéo
1 d =26.60 cm Vmin = 2.87 tf
VcO0 = 3.07 tf Aswmin = 1.54 cm?
1-1 k=1.13 (2 ramos)
95.0c/15
2 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
2.0 k=1.12 (2 ramos)
9 5.0c/ 15
3 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
3.3 k=112 (2 ramos)
95.0c/15
4 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
a4 k=1.12 (2 ramos)
9 5.0c/ 15
d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
5-5 k=112 (2 ramos)
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 Im’*‘”
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mm,;o)vvm Mais por Vvzew Ghaude. VG
Vao ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a i Armad. a = | Armad. de
trechos cisalham esquerda Armad. minima direita Dados torgdo torcdo
95.0c/15
6 d =26.60 cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
6-6 k=1.12 (2 ramos)
25.0c/15
7 d =26.60 cm Vmin = 2.87 tf
VcO = 3.07 tf Aswmin = 1.54 cm?
7.7 k=113 (2 ramos)
25.0c/15
Célculo da Viga VS5
Pavimento SUPERIOR - Lance 2
fck = 250.00 kgficm? Ecs = 238000 kgf/cm?
Cobrimento = 2.50 cm Peso especifico = 2500.00 kgf/im3
DIMENSIONAMENTO DA ARMADURA POSITIVA
Véo Verificacdo Verificacao
Secdao Flex&o Torgado axial axial Final
trechos (compresséao) (tracdo)
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm2)
1 retangular kgf.m situacdo: GE d =26.60cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
1-1 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.11 tf cm?)
2 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 13 kgf.m % armad. =
2 bw=15.00cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN = 0.09 cm
M =32 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.12 tf cm?)
3 retangular kgf.m situacao: GE d =26.60 cm
As =0.53 cm? Meq = 14 kgf.m % armad. =
3.3 bw =15.00 cm | A's = 0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's = 0.00 cm?
yLN = 0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As =0.68 cm?
Md = 600 Fd =0.12 tf (228.0 - 1.01
4 retangular kgf.m situacdo: GE cm?)
As =0.53 cm? Meq = 14 kgf.m d =26.60 cm
a4 bw =15.00 cm | A's = 0.00 cm? As =0.02 cm? % armad. =
h =30.00 cm yLN =1.01 cm A's = 0.00 cm? 0.22
yLN =0.09 cm
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4 Im’*‘”
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER Mais porv Vioce. Maiss por Vivzew Ghande. VG
Véao Verificacao Verificacao
Secao Flexao Torgéo axial axial Final
trechos (compresséao) (tracéo)
M = 31 kgf.m
fiss = 0.00 mm
As =0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.13 tf cm?)
5 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 15 kgf.m % armad. =
5.5 bw=15.00cm | A's =0.00 cm? As =0.02 cm? 0.22
h =30.00 cm yLN=1.01cm A's = 0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As =0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.14 tf cm?)
6 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 16 kgf.m % armad. =
6-6 bw =15.00cm | A's = 0.00 cm? As = 0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's =0.00 cm?
yLN =0.09 cm
M = 31 kgf.m
fiss = 0.00 mm
As = 0.68 cm?
(228.0 - 1.01
Md = 600 Fd =0.15 tf cm?)
7 retangular kgf.m situacdo: GE d =26.60 cm
As =0.53 cm? Meq = 18 kgf.m % armad. =
7.7 bw =15.00cm | A's = 0.00 cm? As = 0.02 cm? 0.22
h =30.00 cm yLN =1.01 cm A's =0.00 cm?
yLN =0.10 cm
M = 31 kgf.m
fiss = 0.00 mm
DIMENSIONAMENTO DA ARMADURA NEGATIVA
Verificacdo Verificacdo
No6 Flexao axial axial Final
(compressao) (tracéo)
As = 0.68 cm?
Md = 600 kgf.m Fd=0111 (228.0 - 1.01 cm?)
- 2 situagdo: GE .
1 As =0.53cm Meq = 13 kgf.m d =26.60 cm
A's = 0.00 cm? As = 0.08 cm? % armad. = 0.22
yLN = 1.01 cm S~ cm
A's = 0.00 cm?
yLN =020 cm fiss = 0.00 mm
As = 0.68 cm?
Md = 600 kgf.m Fd=01114 (28.0 - 1.01 cm?)
- 2 situagdo: GE _
5 As =0.53cm Meq = 13 kgf.m d =26.60 cm
A's =0.00 cm? 2 > % armad. = 0.22
yLN = 1.01 cm As =0.07 cm
A's = 0.00 cm?
yLN =019 cm fiss = 0.00 mm
As = 0.68 cm?
Md = 600 kgf.m Fd=0121 (28.0 - 1.01 cm?)
_ 5 situagéo: GE ~
3 As =0.53cm Meq = 14 kgf.m d =26.60 cm
A's = 0.00 cm? As = 0.08 cm? % armad. = 0.22
yLN = 1.01 cm S =0 cm
A's = 0.00 cm?
yLN =0.20cm fiss = 0.00 mm
4 | Md = 600 kgf.m Fd =0.12 tf As = 0.68 cm?
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA VARZEA GRANDE
ESPORTE E LAZER Mais, pov Vlocé:. Mais pory Viirvzea Ghande,
Verificacao Verificacao
N6 Flexao axial axial Final
(compresséo) (tracdo)
As = 0.53 cm? situacdo: GE (2¢8.0 - 1.01 cm?)
A's = 0.00 cm? Meq = 14 kgf.m d =26.60 cm
yLN=1.01cm As =0.07 cm? % armad. = 0.22
A's = 0.00 cm?
yLN =0.19 cm
fiss = 0.00 mm
— As = 0.68 cm?
Md = 600 kgf.m Fd=0.13 tf (28.0 - 1.01 cm?)
_ situagéo: GE -
5 As =0.53 cm? Meq = 15 kaf.m d =26.60 cm
A's = 0.00 cm? 9= o Kgl % armad. = 0.22
LN = 1.01 cm As =0.07 cm
y ' A's = 0.00 cm?
yLN =0.20 cm fiss = 0.00 mm
— As = 0.68 cm?
Md = 600 kgf.m Fd =0.14 tf (28.0 - 1.01 cm?)
_ situacgéo: GE -
6 As =0.53 cm? z d =26.60 cm
o — 5 Meq = 16 kgf.m o :
A's =0.00 cm As = 0.07 cm? % armad. = 0.22
LN =1.01 cm s oerem
y ' A's = 0.00 cm2
YLN =020 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd =0.15tf (28.0 - 1.01 cm?)
_ situacgéo: GE -
As = 0.53 cm? ¥ d=26.60cm
7 - ) Meq = 18 kgf.m 0 -
A's =0.00 cm As = 0.07 cm? % armad. = 0.22
LN =1.01 cm S = oarem
y A's = 0.00 cm?
YLN =020 cm fiss = 0.00 mm
_ As = 0.68 cm?
Md = 600 kgf.m Fd=0.151 (28.0 - 1.01 cm?)
As = 5 situacdo: GE _
8 s =0.53cm Meq = 18 kgf.m d =26.60 cm
A's = 0.00 cm? As = 0.08 cm? % armad. = 0.22
LN =1.01 cm DT e em
y A's = 0.00 cm2
yLN =021 cm fiss = 0.00 mm

DIMENSIONAMENTO DA ARMADURA TRANSVERSAL

Modelo de célculo [
Inclinagéo bielas 45
Verificacdo de esforgos limites
Véo Cisalhamento Torcéo Cisalhamento + Torg¢é&o
trechos
1 Vd =0.21 tf Td =0 kgf.m _
1-1 VRd2 =17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
2 Vd =0.21tf Td = 0 kgf.m _
2-2 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
3 vd =0.21 tf Td = 2 kgf.m _
33 | VRd2=17.31t TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.01
4 vd =0.21 tf Td = 4 kgf.m _
4-4 | VRd2=17.31tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
5 Vd =0.21 tf Td =10 kgf.m _
5-5 VRd2 = 17.31 tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.02
6 Vd =0.20 tf Td =18 kgf.m _
6-6 | VRd2=17.31tf TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.03
7 vd =0.21 tf Td = 23 kgf.m _
77 | VRd2=17.31 ¢ TRd2 = 1004 kgf.m VA/VRd2 + Td/TRd2 = 0.03
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PREFEITURA MUNICIPAL DE

SECRETARIA DE 4
EDUCAGAO, CULTURA, VARZEA GRANDE
ESPORTE E LAZER MMWVM MMMVM/ZMGW&%
Véo ARMADURA DE CISALHAMENTO ARMADURA DE TORCAO
Dados Armad. a Armad. minima Armad. a Dados torgao Armad. de
trechos cisalham esquerda ) direita torcdo
1 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
1-1 k=1.13 (2 ramos)
@ 5.0c/ 15
2 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
2.2 k=111 (2 ramos)
95.0c/15
3 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
3-3 k=1.11 (2 ramos)
2 5.0c/ 15
4 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
4-4 k=1.10 (2 ramos)
2 5.0c/ 15
5 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
5.5 k=1.10 (2 ramos)
95.0c/15
6 d =26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
6-6 k=1.09 (2 ramos)
@ 5.0c/ 15
7 d=26.60cm Vmin = 2.87 tf
Vc0 = 3.07 tf Aswmin = 1.54 cm?
7.7 k=1.09 (2 ramos)
9 5.0c/ 15
17.LIMPEZA

Apos o termino das atividades descritas acima deverd ser realizada a
limpeza da obra, removendo entulhos e quais querem residuos gerados durante
a execucao do servico, deixando em condi¢cdes de pronta utilizagéo.
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PEDRO HENRIQUE FRANGA ROCHA

Engenheiro Civil

CREA MT 046214
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