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RESUMO:

Apresentagcdo da Memoria de Calculo do Projeto Executivo Estrutural do Sistema de Esgotamento Sanitario da sede
urbana do municipio de Pocrane — MG.
O Projeto Executivo do SES é constituido por 3 (trés) Tomos:

e Tomo | — Instalagdes Elétricas

e Tomo Il — Estruturais

e Tomo lll — Manual de Operagéao
OUT/2025 | A PARA APROVACAO
VER DATA | TIPO DESCRIGAO POR | VERIFICADO | AUTORIZADO | APROVADO
_ EMISSOES
TIPOS A - PARA APROVACAO C - ORIGINAL
B - REVISAO D - COPIA
FRAGA MARQUES ENGENHARIA LTDA
Rua Luis Enrique Carneiro, n° 177 - Gavea N
Muriaé/ MG ——==— FRAGA MARQUES
engenharia@fragamarques.com.br 1 Solugdes g,,genhaﬂa
www.fragamarquesengenharia.com.br
Tel: (32) 3722-7043
RESPONSAVEL: LUAN FERREIRA DE Assinado de forma digital por
Luan Ferreira de Souza Marques — CREA RJ 2014140512 souzA kzu%z%ﬁi?o%%@ 4'2‘593;’;2’*
MARQUES:09064490651 Dados: 2025.10.21 17:40:41 0300'
VOLUME:
VOLUME V-TOMO II:
ESTRUTURAIS — MEMORIA DE CALCULO
REFERENCIA:

OUTUBRO/2025




1

SUMARIO

APRESENTAGAOD .....cveiveiiiieireieiiesessessiessessesssessessessessssssessessessesssessessesssessessessessssssessessessssssessessessssssessens 7
1.1 11N 1210 0 U Y RN 8
1.2 INORIMAS. ... ettttiee e et ettt cee et e e e eeeb i eaeeeeeeessta i aeeessssassnasaeessssssssnnssessssssssnnnsssssssssssnnsseesessssnnnnnesssssssssnnnnesessrnrnnn 8
1.3 INFORMAGOES DA CONTRATADA ..ettuuuueeeetettteneaeeessrrasnnnaesessesssnnnassssssssssnnnseesssssssssnsessessssnsnnsseesesssssnnaseeersrnnnnn 9

DESCRIGCAD.......ccteiereerrerteseesessessessessessssessesssssessssessessessesessessassessesessessessessssessessesessessessessesessersensesessessassanes 11
2.1 0] 1Yl X{T Yo J 00 130 - 1 = 1SN 12

MEMORIA DE CALCULO .....c.ueeeeeeeineeeriereetesesseesesseessessessessssssessessessssssessessessesssessesseessessessessesssessessesssssens 13
3.1  ESTAGAO ELEVATORIA DE ESGOTO FINAL...cuovvivveiieeeeeetetereseeesesessesesessssssssssssssessssssssssssssesesesessssssssnnns 14
3.2 CASADE APOIOD ..ottt ettt sttt ettt a e a e e et et ettt et ettt e et et ettt ettt a e nananaraes 24
3.3 TRATAMENTO PRELIMINAR ......ooveveteteteteteeeeeeteeetevesetetsesesesesasesesesesesesessssssssssssssesssssesesesessesasssasssssesesesns 33

EXE.066-2025.MG.PCR.SES.MEC=0




1 APRESENTACAO

EXE.066-2025.MG.PCR.SES.MEC=0




1.1 INTRODUCAO

A Fraga Marques apresenta a seguir a Meméria de Calculo, do Projeto Executivo
do Sistema de Esgotamento Sanitario sede urbana do municipio de Pocrane/MG,
atendendo o contrato n® 066/2025, firmado entre o Prefeitura Municipal de Pocrane e a
empresa Fraga Marques Engenharia Ltda - ME.

Para elaboragao dos trabalhos serviram de insumos as normas da ABNT pertinentes,
os procedimentos, normas e padroes adotados pela FUNASA, COPASA e PMP e levantamento
de campo fornecido pela PMP.

O presente trabalho constitui a etapa do Projeto Basico do Sistema de Esgotamento
Sanitario da sede urbana do municipio de Pocrane, que sdao pecas fundamentais no
desenvolvimento dos demais produtos subsequentes.

O trabalho foi desenvolvido com a estreita colaboragdo dos técnicos da PMP, que com
o conhecimento local contribuiram para a consecugdo dos objetivos, tanto no que se refere
ao diagndstico do sistema, como nas proposicdes das obras necessarias.

O Projeto do Sistema de Esgotamento Sanitario é constituido dos volumes descritos a
seguir:

v" Volume I - Relatério Técnico Preliminar - RTP
o Tomo I - Diagndstico
o Tomo II - Estudo de Concepgao
o Tomo III - Estudo de Autodepuragao
o Tomo IV - Desenhos
v" Volume II - Levantamentos Topograficos.
o Tomo I - Memorial Descritivo
o Tomo II - Desenhos Técnicos
v" Volume III - Projeto Basico
o Tomo I - Memorial Descritivo e Calculo
o Tomo II - Desenhos Redes Coletoras e Interceptoras de Esgotos
o Tomo III - Desenhos das EstagOes Elevatdrias de Esgotos
o Tomo IV - Desenhos da Estacao de Tratamento de Esgotos
o Tomo V - Especificacbes Técnicas
o Tomo VI - Orcamento
v Volume IV - Projeto Executivos
o Tomo I - Projetos Executivos - Estrutural
o Tomo II - Projetos Executivos — Elétricos

o Tomo III - Manual de Operagao do SES
1.2 NORMAS

Para a elaboragdo dos estudos do Sistema de Esgotamento Sanitario foram

consideradas as diretrizes das seguintes normas:
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As Normas técnicas da ABNT;
Procedimentos, Normas e padrdes adotados pelo FUNASA, COPASA e PMP;
As normas e posturas municipais da cidade de Pocrane;

Plano Municipal de Saneamento Basico — PMSB;

YV V V V VY

Dados dos sistemas de abastecimento de dgua e esgotamento sanitario, existentes na

sede municipal, obtidas junto ao Prefeitura de Pocrane - MG.

1.3 INFORMAGOES DA CONTRATADA

FRAGA MARQUES ENGENHARIA LTDA
R. Luiz Enrigue Carneiro, 177 - Gavea - Muriaé/ MG - CEP: 36889-028.
Telefax: (32) 3722-7043

E-mail: fragamarquesengenharia@gmail.com.br

Diretores:
Luan Ferreira de Souza Marques — CREA R]J 2014140512/D
Jorge Célio Fraga Godinho - CREA R] 2014140455/D

Coordenadores do Projeto:
Luan Ferreira de Souza Marques — CREA R] 2014140512/D
Jorge Célio Fraga Godinho - CREA R] 2014140455/D

Contrato de Prestacao de Servigo: CT 066/2025

Emissao: OUTUBRO/2025 Revisao: A

/__\_
== FRAGA MARQUES
\ / Solugdes emQEngenharia
FRAGA MARQUES Engenharia Ltda - ME
CGC: 21.762.193/0001-98
Inscrigdo Municipal: 2809293-23
Registro no CREA/MG: 64636

Endereco da Sede da Empresa:
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R. Luiz Enrique Carneiro, 177 - Gavea
CEP: 36889-028 - Muriaé - MG
Tel.: (32) 3722-7043
E-mail: fragamarquesengenharia@gmail.com
Site: htpp/www.fragamarques.com

EQUIPE TECNICA DO PROJETO

EQUIPE PRINCIPAL

Coordenador de Projeto
José Geraldo de Oliveira Fraga
Engenheiro Civil

Gerente de Projeto
Luan Ferreira de Souza Marques
Engenheiro Civil/Sanitarista e Ambiental

Gerente de Projeto
Jorge Célio Fraga Godinho
Engenheiro Civil/Sanitarista e Ambiental

EQUIPE DE APOIO

Luiz Otavio Silva Freitas
Engenheiro Civil / Calculista

Alexandre Ferreira Rodrigues
Engenheiro Eletricista

Junio de Souza Montes
Engenheiro Civil

Marina Guimaraes Pereira
Arquiteta e Urbanista
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2 DESCRICAO
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2.1 DESCRICAO DOS OBJETOS

O presente trabalho consiste no dimensionamento da estrutura de concreto armado das
unidades. O projeto estrutural foi desenvolvido obedecendo as normas vigentes da ABNT,
bibliografias de autores consagrados e especialistas da area, e Norma T.175 da COPASA.

1) Unidades Calculadas:

a) Estacao Elevatdria de Esgoto Final - EEEF;
b) Estagao Elevatéria de Esgoto Final — EEEF — Abrigo do QCM,;
c) Casa de Controle;

2) Materiais adotados:

- Concreto estrutural fck = 25 MPa para Abrigo QCM e Casa de Controle;
- Concreto estrutural fck = 40 MPa demais unidades;

- Concreto para enchimento fck = 20 MPa;

- Concreto magro fck = 10 MPa;

- Aco convencional CA-50.
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3 MEMORIA DE CALCULO
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3.1 ESTAGAO ELEVATORIA DE ESGOTO FINAL

Os dados de calculo do programa Dynamic Cad, sao dados de entrada para todos os

calculos e ndo aparecem no resumo apresentado. Ver abaixo dados de calculo:

onfiguragoes de Calculo _Ej

Geometria e Configuragfes de Célcula T Propriedades Fisicas dos Materiaisi
rAco r Concreto
Tipo do Ago utilizado lm fek |—.-.1E|E| kgt
Coef. de Min. da Resisténcia do Ao I_'I'IE- Peso Especifico do Concreto |_25 e
Uridade Adatada mm hd Coef, de Majoracdo das Cargas |—14
Coef. de Min. da Resist. do Concreto |_-|4
— Fissuragdo Cobertura Mirima | sEE
& ‘erfica Fizsurac8o ¢ MNEoVerfica FizsuracSo
Abertura Maxima das Fissuras I—U3 m | [ e
Bitola Adatada como Referéncia m T Peso Especifica da Agua | 1 W

r Configuragfies

A} [C M/

Os carregamentos no programa Dynamic Cad, sdao positivos de dentro para fora e

negativos de fora para dentro. Ver diagrama abaixo:

—i ¥ . o
e & &b =] -
Resultados - Reservatdrio Armado em Duas Direcoes | oL
Geometria Cargas Momentos Armaduras T Conzuma
Sobrecarga na tampa Caisa Cheia - Corte Yertical Caixa Cheia - Corte Horizontal
A =[ w0 kgi/m? A = AT
Caregamento [ Intermo | nas paredes m rrrEtEvr T E
B - [ 1o kgffm HERS " AELE £[Htttettee i
=
Carregamento [ Interno | no fundo ééé? & %§ g g B I:: =T
= 2 -
C | 1000 kgffm A R i'.: L-EE
Tttt et =n TY YT
Reacdo no funda ) E SAEALESARELS
B
D - 3145 katfm? G tetaeeseaeess
. Caixa Vazia - Corte Vertical Caixa ‘azia - Corte Harizontal
Empuxn devido ao zolo
ITIIITTIZ 1T
E = | 786 kgffm? A F
. 5 T H+++HIIH+1E
Empuxo devido a agua B - >
F =] 720 kgiim? FsE =V= e 3
i
Subprezzdo no fundo do Reservatdrio i 5— o i
G = 200 kgffm? — B
$FTTTTTTTS e
D E t $ ¢
MG tereeeeesenry F
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Entrada de dados do terreno:

Dados do Reservatario Enterrado 0

&ltura a partir da qual & Caixa sera enterada [ ht] = |_1 it
Sobrecarga no tenena [ qt | = Iw kgt
[v Altura do Né do lengol [ hiia | = m i
Dados do Solo = |.-i‘-.rgila Arenosa ﬂ Cadaztro |
ES=I—15W”‘3 P =|—33.I3raus oL = 0 Grauz
T qt
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EEEF - CAIXA DE CHEGADA

Projeto: EEEF - CAIXA DE CHEGADA

Cliente: FUNASA

Obra: RIO CASCA - LOCALIDADE DE VISTA ALEGRE

GEOMETRIA

Largura do reservatorio

Comprimento da base b
Altura da base h
Altura do nivel d'agua interno hn
Volume total Vit
Volume util Vu
Espessura da tampa e(t)
Espessura da parede e(p)
Espessura do fundo e(f)
Altura do terreno exterior ht
Altura do nivel d'agua do lencol hna
CARGAS
Sobrecarga na tampa
Carregamento (interno) nas paredes
Carregamento (interno) no fundo
Reacdo no fundo
Empuxo devido ao solo
Empuxo devido a agua
Subpressdo no fundo do reservatorio
MOMENTOS
Tampa
Mxt = 7 4288 kgfin
Myt = " 4288 kgfm
Xxt = 7 -49 kgfin
Xyt = F -49 kgfin
FISSURACAO
Paredes
Abertura de fissuras wk(p) )
Tensao no concreto tbu(p) )
Tensdo no ago ts(p) "o

QMmoo aw»

Paredes

Mxpl
Mypl
Xxpl
Mxp2
Myp2
Xxp2

mm

1,4 m
1,4 m
4,15 m
0,5 m
8,13 m?
359 m?
0,01 m
0,2 m
0,2 m
3,95 m

T ¥ ¥ ¥ ¥ 7T ¥ ¥ %N v v
b . . I BN I B |

I
LI B B B B |

Fundo

-100 kgf/m?
500 kgf/m?
500 kgf/m?
-8614 kgf/m?
-3953 kgf/m?
0 kgt/n?

0 kgf/m?

-154,38 kgfin
-17,57 kgfn
-318,69 kgfin
-154,38 kgfin
-17,57 kgfn
-318,69 kgfin

Fundo

Mxf
Myf

Xyf

Abertura de fissuras  wk(f) "0
tf/cm*  Tensdo no concreto  tbu(f) "0
kgf/cn? Tensdo no ago ts(f)

0

tf/en?
kef/en?

r
r
¥
r

-615,54 kgfin
-615,54 kgfim
-703,45 kgfm
-703,45 kgfim
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EEEF - POCO DE SUCCAO

Projeto: EEEF - POCO DE SUCCAO
Cliente: FUNASA

Obra: RIO CASCA - LOCALIDADE DE VISTA ALEGRE
GEOMETRIA
Didmetro Externo a = 2,8 m
Diametro Interno b = 2,2 m
Altura da base h =7 52 m
Altura do nivel d'agua interno hn = 1,5m
Volume total Wt =7 40,77 m?
Volume ttil vu =" 22,99 v
Espessura da tampa e(t) ="' 0,15 m
Espessura da parede e(p) =7 0,3 m
Espessura do fundo e() =7 0,3 m
Altura do terreno exterior ht =7 S5m
Altura do nivel d'agua do lencol hna ="' I m
CARGAS
Sobrecarga na tampa A ="' -100 kgf/m?
Carregamento (interno) nas paredes B ="' 1500 kgf/n?
Carregamento (interno) no fundo C =r 1500 kgf/n?
Reagdo no fundo D = ' -6952 kgf/m?
Empuxo devido ao solo E = ' -6384 kgf/n?
Empuxo devido a agua F = ' -500 kgf/m?
Subpressao no fundo do reservatdrio G = ' -1000 kgf/m?
MOMENTOS
Tampa Paredes Fundo
Mxt = 7 13577kgfm  Mxpl = 7 960,14 kgfm  Mxf = " -2272,95 kgfin
Myt = 7 13577kgfm  Mypl = " 27838 kgfm  Myf = ' -2272,95 kgfin
Xxt = " 15516kgfm  Xxpl = " 207431 kgfm ~ Xxf " 2597,55 kgfn
Xyt = 7 15516 kgfin Mxp2 = 960,14 kgfm  Xyf = ' -2597,55 kgfim
Myp2 = | 278,38 kgfim
Xxp2 = | 2074,31 kgfm
FISSURACAO
Paredes Fundo
Abertura de fissuras wk(p) "0 mm Abertura de fissuras ~ wk(f) "0 mm
Tensdo no concreto tbu(p) "0 tfen? Tensdo no concreto  tbu(f) "0 tfem?
Tensao no ago ts(p) ) kgf/cm®* Tensdo no ago ts(f) "o kgf/cm?
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EEEF - CAIXA DE MANOBRA

Projeto: EEEF - CAIXA DE MANOBRA
Cliente: FUNASA
Obra: RIO CASCA - LOCALIDADE DE VISTA ALEGRE
GEOMETRIA
Largura do reservatorio a = ' 2,6 m
Comprimento da base b " 1,9 m
Altura da base h = " 2,5 m
Altura do nivel d'agua interno hn " 0 m
Volume total \% = 7 1235w
Volume util Vu " 6,74
Espessura da parede e(p) = F 0,2 m
Espessura do fundo e(f) " 0,2 m
Altura do terreno exterior ht = " 23 m
Altura do nivel d'agua do lengol hna = " 0 m
CARGAS
Carregamento (interno) nas paredes B = " 0 kgt/m?
Carregamento (interno) no fundo C = " 0 kgf/m?
Reacdo no fundo D = " -3089 kgt/m?
Empuxo devido ao solo E = 7 -1304 kgf/n?
Empuxo devido a 4gua F = " 0 kgt/m?
Subpressdo no fundo do reservatério G = ' 0 kgf/m?
MOMENTOS
Paredes Fundo
Mxpl = ' 72,92 kgfm Mxf = 7 378,64 kgfm
Mypl = 7 887 kgfm  Myf = 7 709,04 kgfn
Xxpl = 7 16926 kgfim Xxf " 386,12 kgfin
Mxp2 = F -64,69 kgfm Xyf = 7 723,04 kgfin
Myp2 =7 -37,37 kgfin
Xxp2 = 7 .147,07 kgfm
FISSURACAO
Paredes Fundo
Abertura de fissuras wk(p) "0 mm Abertura de fissuras  wk(f) 0 mm
Tensao no concreto tbu(p) "0 them? Tensdo no concreto  tbu(f) "0 tfen?
Tensao no aco ts(p) o kegf/cm? Tensao no ago ts(f) "o kgt/cm?
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Laje — Piso — E1 580,20 - Ho de Ordem 1

Laje de Cobertura {Espessura Hinima de 5 cn)

Ezpes=sura Desejada = 10 cn Eszpessura Calculada = cm Fissura admitida = 0.3 nm
Cobrimento da Armadura = 3 cm Fclk = 25 HPa Aco CA-50 Densidade do Concreto = 2500 kgf-m3
Carga Permanente = 900 kgfsm2 Carga Acidental = 200 kgf-m2

Coeficientes Kalmanck Utilizados

R=696.72 kgf-m

Hz= 0 kgf.m 710 Hy= 439 I Hy= 10
p/ Rel= 2639 R=2= 2639 Ryl= 4223 Ry2= 4249
Cizalhamento: Sem Estribos
My = 278 kaf.m WSD = 114216 VED1 = 2987.5
As = 2,14 cm2sm Dados para o cdlculo das Flechas
R=810.76 kaf-m R=815.83 kaf/m ===============s========s============s==s===========
Hadulo de Elasticidade = 2380000 lkgf-cm2
Ly = 3.3 m Espessura = 1l0cm Alfa E = 8,82 Alfa' E = 7,82
Mr = 641,24 kgf.m Hdserv = 392,75 kgf . m
Hii = 1,46 cm Iii = 690,34 cnd
¥y = 0 kgf . m Hy = 0 kgf.m Ic = 8333,33 cnd EIeq=19833333333kgf .cm2
¥y = 0 kgf . m KifiInfinito = 2,46
Mz = 450 kgf.m Armadura = Fissuracio
Az = 2,17 cmdsm ==========================sssssSsSsssSsssssssssSsSsssssssssssssss=ss======
M= Hy
Homentos (tn) = 0,45 0,28
Az (cm2 ) = 2,17 2,14
I= = 2.4 m
Didnetro = 5.0 mm 5.0 mm
Abert Fiss. (mm) = 0.081 nm 0,094 mm
R=696.72 kgf-n Hultiplicador = 1 1
¥z = 0 kgf.m A= Total {cmi-mi= 2,17 cmism 2,14 cm2sm
QtesEspacamento = 36@3,06 26@9,18
Didnetro = 6.3 mm 6.3 mm
FLECHA = 0.218 Abert Fiss. imm) = 0.119 mm 0.116 mm
Comparac3o < L »~ 250 = 0,96 cm Hultiplicador = 1 1
A= Total {cmi-mi= 2,17 cmism 2,14 cm2sm
QtesEspagamento =  26@12.5 19@12,5
Didnetro = 8.0 mm 8.0 mm
Abert Fis=. (mm) = 0,114 nmn 0,111 mm
Hultiplicador = 1 1
A= Total {cmi-mi= 2,17 cmis/m 2,14 cmZsm
QtesEspacamento = 16@20 12@z20
Laje — LAJE COBERTURA — Ho de Ordem = 2
Laje de Cobertura ({Ezpessura Hinima de E cm)
Ezpes=ura Desejada = 10 cm Ezpessura Calculada = 10 cm Fiszsura admitida = 0,3 mm
Cobrimento da Armadura = 3 cn Fcl = 25 HPa Ago CA-50 Den=idade do Concreto = 2500 kgf.m3
Carga Permanente = 550 kgf-m2 Carga Acidental = 200 kgf-m2

Coeficientes Kalmanok Utilizados

R=475. 04 kgf- m

Xz= 0 kgf.m

ps Mz= 710
o Rzl= 26339

My= 439 Hu= 0 Hy= 0
Rz2= 2639 Ryl- 4223 Ry2= 4249

Cizalhanento: Sen Estribos
My = 189.6 kgf.m WSD 778,74 WRDL = 2967.5
A=z = 2,14 cmlsm Dado= para o cdlculo das Flechas
R=552.79 kgf-m R=556.24 kgf-m ==============================s=s==s==s============
Hadulo de Elasticidade 2380000 kgf-cm2
Iy = 3.3 n Espessura = 1l0cm Alfa E = 8,82 Alfa' E = 7,82
Mr = 64124 kgf m Hd=serv = 249 56 kgf.m
Hii = 1.45 cm Iii = 682.9 cmd
Iy = 0 kgf.n Xy = 0 kgf.m Iz = 8333.33 cmd Eleq=19833333333kgf .cn2
Iy = 0 kgf.n KfiInfinito = 2,46
Hxz = 306.8 kgf.m Armadura e Fissuracio
Az = 2,14 cm2sm ==========================ss==ssssssSssssssssssssSsssssssssssss==s======
M= My
Homentos (tm) = 0.31 0.19
A= (cmZ m) = 2,14 2,14
Iz = 2.4 m
Dismetro = 5.0 mm 5.0 mm
Abert Fiss. {mm) = 0.094 mm 0.094 nm
R=475,04 kgf-n Hultiplicador = 1 1
Xz = 0 kgf.m Az Total (cm2smj= 2.14 cmZsm 2.14 cn2s/m
Qte~sEspagamento = 36@93,18 2609, 18
Dismetro = 6.3 mm 6.3 mm
FLECHA = 0,139 Abert Fiss. (mm) = 0,116 mm 0.116 mm
Comparagdo <« L » 250 = 0,96 cm. Hultiplicador = 1 1
A= Total {cmZsm)= 2.14 cmi-m 2,14 cm2sm
QtesEspacamento = 26@12,5 19@12,5
Didmetro = 8.0 mm 8.0 mm
Abert Fiss. (mm) = 0,111 mm 0,111 mm
Multiplicador = 1 1
Az Total {(cm2smj= 2,14 cmism 2.14 cn2s/m
QtesEspacamento = 16@20 1z2@20
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- Laje Balango

Mumera de Waos: 1 Fck (MPa) = 20 Apoioda | Apoio da
Ago CA - 50 Cobrim.(cm) = 3 Esguerda Direita
Abertura das Fissuras (mm): 0,3

Valores wutilizados para o calculo das Flechas

% de carga Permanente : 100

Parcela Quase Permanente da Carga Acidental © 0,3

Engaste Balango

Cargaa Carga Peso  Extenséo
Vao TC  Esquerda Distibuida Propio  daCaga | Momentos {Na viga)
{t) (t/m) (t/m) (m) (t.m) ==-->| 0,07 -0,13
1 1 a 0,50 025 0,10
Bal 2 o 0,30 025 0,70
W&o Cormpri- Base x Altura Cortante Cortante PtoMom. Pto Mom. Abcissa Mam. Max Asl As2 IEEFQ?@@Z‘ ;&‘?Eh\jid;[l
rento () (cm) &Esq.(t) aDirft)  Mulo1(m) Mulo 2 (m) Mom. Max (t.m) (em2) (cm2) (cm) em)
10,0 100 x m 1497 2,05 0,03 0,00 0,00 0,00 1,50 0,00 0,00 0,00 0,04
Bal 0,70 100 x 1m0 038 0,00 0,00 0,00 0,00 0,00 1,50 0,00 o001 0,03 0,56
Apoio Reacao  Momento  Asil As2
(t) (t.m) (cm2)  (cm2)
1 -T2 007 1,50 0.00
2 2,68 013 1,50 0,00
Estribos
Wao  De Ate VsD Wd2 Mum. de  Asw = 2 z = N &
8] 1 Qy 2 Oy 3 Q) 4 Oy 8 &/ B
() m) ® {t) Pemas (o) CeoC Ryed Fge0 pzea B0 Read
1 000 010 2,87 24,84 4 8,84 GB#50@4 cm
Bal. 000 070 054 24,84 4 8,84 18#50@4 cm
Femragern minima necessaria para o cobrimento do diagrama de Momentos Fletores(tednco)
Posicao Diametro Quantidade X1 diag X2 diag Lacal Ancoragerm Desl Esg.  Desl.Dir, CompTotal HinicReal
1 8.0 2 0,00 0,03 Inf. 0,30 0,04 0,04 0,71 -0,34
2 8.0 1 0.00 0,00 Inf. 0.30 0.04 0.4 0.68 -0.34
3 80 3 0,03 080 Sup 0,43 0,04 0,04 1,71 0,44
4 63 2 0,00 0,80 Sup 0,00 0,04 0,04 0,88 0,04
Viga- C1=C2
MNamero de Vaos 1 Fck (MPa) = 25 Apoio da | Apoio da
Ago CA - 50 Cobrim.{cm) = 3 Esquerda Direita
Abertura das Fissuras (mm). 0,3 7" i
Valores wliliz ados para o calcwo das Flechas SITES:ZS SITEE;ZS
% de carga Permanente : 100 (Rétula) (Reétula)
Parcela Quase Permanente da Carga Acidental : 0,3
Carga & Carga Peso  Extenséo
W&o TC Esquerda Distribuida Préprio  da Carda |momentos (Maviga)
it) {t/m) {t/m) (m) tm ——| 000 0,00
1 1 0 1,80 0.20 3,30
Vao Compri- Base x Altura Cortante Cortante  Pto Mom. Pto Mom. Abcissa Mom. Max As1  As2 ‘E‘ii‘ca:'aehé?{al RFLI;CT_?;SQO
mento (m}  {cm) aEsqit) abir{t) Nulo1{m} Nulo2i{m) Mom. hax {t.m) {cm2) (cm2) (em) .(.cm)
1 330 20 x 40 3,30 3,20 0,00 0,00 165 2,72 248 0,00 0,21 0,51 1,32
Apoio Reacao  Momento  As’ As2
(t) (t.m) (cm2) (cm2)
1 3,30 0,00 0,00 0.00
2 3,30 0,00 0,00 0.00
Estribos
Yao  De Até ¥sSD Vrd2 MNum. de  Asw . - - x . .
P (m) 0 t) S {cm2/m) Opcéo 1 Opgéo2 Opcéo 3 Opgéo 4 Opcédo 5 Opgéo 6
1 000 3,30 4,62 321 2 2,05 1B#50@19cm  16#63@ 22.2cm

Ferragem minima necesséria para o cobrimento do diagrama de Momentos Fletores({tedrica)

Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl Esq.  Desl.Dir. CompTotal AnicReal
1 12,5 2 0,00 3,30 Inf. 047 0,18 0,18 4,60 -0,85
2 12,5 1 1,65 1,65 Inf 047 0,18 0,18 1,30 1,00
3 63 2 0,00 320 Sup. 0,00 0,18 0,18 366 -018
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- C3=C4
Ndmero de Vdos @ 1 Fek iMPa) = 25 Apoio da | Apcio da
Ago CA - 50 Cobrim.(cm) = 3 Esquerda Cireita
Abertura das Fissuras (mm): 0,3 Py F
Valores uliliz ados parg o calculo das Flechas S\r?s;gs SIFE;ES
o
% de carga Permanente : 100 (Rotula) (Rotula)
Farcela Quase Permanente da Carga Acidental . 0,3
Carga a Carga Peso  Extenséo
Vao TC  Esquerda Distribuida Propric  da Carga |moementos {Na vga)
i) {tim) i} {m} (tm > 000 0,00
1 1 0 1,65 015 2,40
Wéao Compri- Base x Altura Cortante  Cortante  Pto Mom.  Pto Mom. Abcissa Wom. Max As1  AsZ \E‘iceicawaehé\arg\ RFL?CT,Q%%
mento {m) (cm) aEsqft) abirft) MNulo1{m) MNula2({m) Mom. MWax {tm) (cm2) (cm2) {em) (.cm)
1 240 0% 30 26 216 0,00 0,00 120 130 161 0,00 0,08 023 096
Apoio Reacao  Momenta  Asi AsZ
() (t.m) (cm2) (cm2)
1 2,18 0,00 0,00 0,00
2 2,16 0,00 0,00 0,00
Estribos
Vo De: Até VsSD Vrd2 Nim. de  Asw E p 3 5 E: &
e m) ) " Pornas {em2im) Opcéo 1 Opgéo 2 Opgéo 3 Opgao 4 Opgéo 5 Opcéao B
10,00 240 302 2343 2 205 16#50@ 16.cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Posicao Diametro Quantidade X1 diag  *2 diag Local Ancoragem Desl.Esq. Desl.Dir. CompTotal HnicReal
1 0.0 2 0,00 240 Inf. 0,38 0.14 0,14 3.44 -0.52
2 10,0 1 1.20 1.20 Inf 0.38 0.14 0,14 1.04 0.68
3 63 2 0,00 240 Sup 0,00 0.14 0,14 2,68 -0.14
Viga- W1=W2
Numero de Véos . 1 Fek (MPa) = 25 Apoio da | Apcio da
Ago CA - 50 Cobrim.{cm) = 3 Esquerda Cireita
Abertura das Fissuras (mm): 0,2 A A
Valores utiliz ados para o célculo das Flechas SHTESES SWESES
% de carga Permanente 100 (Rétula) (Rétula)
Farcela Quase Permanente da Carga Acidental © 0,2
Carga a Carga Peso  Extens&o
V&o TC Esquerda Distribuida Propric  da Carga |promentos (Na viga)
[ {tm) {tirn) {m) (tm —s 000 0,00
1 1 0 0,57 0,14 3,30
Véo Compri-  Base x Altura Cortante  Cortante  Pto Mom.  Pto Mom.  Abcissa Mo Méx As1 As2 \E‘\S\Car\laehéaxal RFL?CT/;SSO
mento {m) {cm) aEsqft) abir(ty MNulo1{m) Nulo2(m) WMom. Max t.m) {cm2) (cm2) {em) {em)
1 330 18 x 30 116 118 0,00 0,00 1,65 0,96 1,19 0,00 011 027 1,32
Apcio  Reacao  Momento  Asi As2
() (t.m) (cm2)  {cm2)
1 1,16 0,00 0,00 0,00
2 1.16 0,00 0,00 0,00
Estribos
Vao pDe Até VsD Vrd2 NOm. de  Asw o N - - x =
im) im) 1 n Pernas {cma2sm) Opgao 1 Opgédo 2 Opgéo 3 Opgédo 4 Opgédo 5 Opgéo 6
1 0,00 330 1,63 21,09 2 1.85 21#30@ 16¢cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletoresitedrica)
Posicao Ciametro Quantidade X1 diag 2 diag Local Ancoragem Desl Esq.  Desl.Cir CompTotal HnicReal
1 8.0 2 0,00 3,30 Inf 0,30 0,14 0,14 4,18 -0.44
2 8,0 1 165 165 Inf 0,30 0,14 0,14 0,88 1,21
3 6,3 2 0,00 3,30 Sup 0,00 0,14 0,14 3,58 -0,14
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- V3=V4
Ndmero de Véos @ 1 Fek (MPa)= 25 Apoio da | Apoio da
Ago CA - 50 Cobrim.{cm) = 3 Esquerda DCireita
Abertura das Fissuras (mm): 0,2 o A
Valores wtilizados para o célculo das Flechas @ S\rgs:gs Sineg;gs
3
% de carga Permanente © 100 (Retula) (Rétula)
Parcela Quase Permanente da Carga Acidental . 0,3
Carga a Carga Feso  Extensdo
Véo TC Esquerda Distribuida Proprio  da Carda |momentos (Na vgs)
(t) {t/m) {t/m) (m) m - 000 0,00

1 1 0 0.50 0.14 2,40
V&0 Compri- Base x Altura Corante  Cortante  Pto Mom.  Pto Mom. Abcissa Iom. Méx As1  As2 ‘E‘I;Caqaeméaxa‘ g‘;crﬁ;%

mento {m)  {cm) aEsq.ty aDirt) MNulo1{m) Nulo2{m) Mom. hWax {t.m) {cm2) (cm2) fem) {em)

1240 18 x 30 076 0,78 0,00 0,00 1,20 046 0,81 0,0 0,03 007 0,96
Apoio Reacao  Momento  Asi As2
(t) {tm) {cm2)  (cmZ)
1 0,76 0,00 0,00 0,00
2 0,78 0,00 0,00 0,00
Estribos
V&0  De Até vsD Wrd2 MNim. de  Asw . . N . M .
) im M ) Bathes (cm2im) Opgéo 1 Opgéo 2 Opgéo 3 Opgéo 4 Opgéo 5 Opgéo B
1 0,00 240 1,07 21,09 2 1,85 16#50@ 16cm
Viga- V3=W4

Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)

Posican Ciametro Quantidade X1 diag X2 diag Local Ancoragem Desl.Esq.  Desl.Dir CompTotal HnicReal
1 6,3 2 0,00 2,40 Inf 0,24 0,14 0,14 3,16 -0,38
2 6.3 1 1.20 1.20 Inf 0.24 0.14 0.14 076 0,82
3 632 2 0,00 2,40 Sup 0,00 0,14 0,14 268 -0,14
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

3.2 CASA DE APOIO

= (Po ' 16 =
| O X230
5 A s L5}
! . 20 1= 14D :
Y | - s 8 A
A
4 =
|
4 <
1S B =
- 190 i {0 + 4
|
330
= - r
) A0 f
X A
Gx 30
k= dinves
) D 5
y gl
) — T
¥ \
§ ! JE2N £,
) 2 ] —
- - | Bex n
~ - 2 =
%0 Iyo
¥ A X Je
C 18
| — - 1 =
/ . JG- 1BX
J ; } r 04 | Bom- &0 4 -
A 5 = —

EXE.066-2025.MG.PCR.SES.MEC=0




T
———3 FRAGA MARQUES

Solugées em Engenharia

PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO
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Laje — L4 — Ho de Ordem = 1
Laje de Cobertura (E=pessura Minima de 5 cm)
Espessura Desejada = 10 cn Espessura Calculada = 10 cm Fissura adnitida = 0.3 mm
Cobrimento da Armadurs = 3 cm Fck = 25 HPs Ao CA-50 Densidade do Concreto = 2500 kgf-m3
Carga Permanente = 750 kgf- m2 Carga Acidental = 200 kgfsm2

Coeficientes Kalmanok Utilizados

R=320,53 kgfsm

Hx = 104,27 kgf.m

Az = 2,14 cnZsm
Cizalhamento: Sem Estribos
B s A

+ My = 22 kgf.m +
+ Az = 2,14 cm2em + Dado
R=504.73 kgf m + + R=E04.73 kgf-sm ==
+ + Hadulo de Elasticidade 2380000 kgfrcm2
Iy¥ = 2.8 n + Espessura = 1l0cm + Alfs E = 8.82 Alfs' E = 7,82
+ + Mr = 641,24 kgf . m Md=serv = 64,93 kagf . m
+ + Hii = 1.45 cm Jii = 682.9 cmd
Hy = 1538 kgf .n + + Ey = 153.8 kgf.n Ic = 8333 33 cnd EI=g=19833333333kgf .cn2
A= = 2,14 cnZ/m + + A= = 2,14 cmZsm KfiInfinito = 2. 46
+ Mx = 76,2 Lgf .m + Armadura e Fissuracio
+ Az = 2,14 cmZ/m +
+ + Mx My s v
+ + Homentos (tm) = 0.08 0.0z 0.1 0,15
+++++HH A=z (cmasm) = 2.14 2.14 2.14 2,14
Lz = 1.4 m
Didnetro = 5.0 mm 5.0 mm 5.0 mm 5.0 mm
Abert Fiss.(mm) = 0.094 mm 0.094 mnm 0.094 mm 0.094 mm
R=320,53 kaof-m Hultiplicador = 1 1 1 1
Hx = 104,27 kgf.m As Total (cm2sm)= 2.14 cm2-m 2.14 cm2sm 2.14 cm2-/m 2.14 cm2-/m
A= = 2.14 cm2sm Qte-Espagamento = 3083918 15@9.18 J0@9.18 15@9.18
Didmnstro = 6.3 mnm 6.3 mnm 6.3 mm 6.3 mm
FLECHA = 0,008 Abert Fiss.(mn) = 0,116 mm 0.116 mm 0,116 mm 0,116 mm
Comparagio < L » 280 = 0,56 cm. Hultiplicador = 1 1 1 1
iz Total {cmZsm)= 2,14 cnZsm 2,14 cm2om 2,14 cmZrem 2.14 cm2/m
Nte-Espagamento = 220125 1i@12.5 22@12.5 11@12.5
Didnetro = 8.0 mm 8.0 mm 8.0 mm 8.0 mm
Abert Fiss. (mm) = 0,111 mm 0,111 nm 0,111 mm 0,111 mm
Hultiplicador = 1 1 1 1
A=z Total (cm2sm)= 2.14 cm2-m 2.14 cm2/m 2.14 cm2-m 2.14 cm2-/m
QtesEzpagamento = 14@20 @20 14@20 7@20
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Laje — L5 - Ho de Ordem = 2

Laje de Cobertura {Ezpeszura Hinima de E cm)

Ezpes=zura Deszejada = 10 cm Ezpe=ssura Calculada = 10 cm Fizsura admitida = 0.3 mm
Cobrimento da Armadura = 3 cm Fck = 25 KPa Ago CA-50 Densidade do Concreto = 2500 kgf.-m3
Carga Permanente = 750 kgf-m2 Carga Acidental = 200 kgf-mz2

Coeficientes Kalmanok Utilizados

R=216.2 kgf/m Futibnteen
Hx= 0 kgf.m s Mx= 296 My= 283 Kx= 702 Hy= 600

p/ Rel= 1626 REzZ= 3397 Ryl= 3543 Ry2= 1720

Cizalhanento: Sem Estribos

+ My = 52,6 kgf.n VSD = 41,47 YRD1 = 2967.5
+ A=z = 2,14 cmZsm Dado=s pars o calculo das Flechas
R=458.19 kgf.m + R=222.41 kgfsm =============== = ========================
+ Hodulo de Elasticidade 2380000 kgfrcm2
Iy = 1.44 n + Espessura = 1l0cn Alfa E = 8,82 Alfa' E = 7.82
+ Mr = 641,24 kgi.m Hdserv = 46.99 kgf.m
+ Hii = 1,45 cm Iii = 682.9 cmd
Hy = 130.92 kgf.m + Iy = 0 kgf.m Ic = 8333.33 cnd El=eq=19833333333kgf .cm
Az = 2,14 cm2/m + KfiInfinito = 2, 46
+ Mz = 55,1 kgf . n Armadura = Fissuracio
+ Az = 2,14 cm2sm ======
+
+ Homentos (tm) = 0.06 0.05% 0,13 0.13
L B A= (cml2 m) = 2.14 2.14 2,14 2.14
Iz = 1.4 m
Didmetro = 5.0 mm 5.0 mm 5.0 mm 5.0 mm
Abert Fiss.{(mm) = 0.094 mm 0.094 mm 0,094 mm 0,094 mm
RE=451.76 kgism Hultiplicador = 1 1 1 1
Hx = 128.02 kgf.m A= Total {cm2/n)= 2,14 cm2/m 2.14 em2sm 2,14 cmZ2em 2.14 cm2-m
Az = 2,14 cm2sn Ote-Espagamento = 16@9, 18 15@9,18 16@9,18 15@9. 18
Didmetro = 6.3 mm 6,3 mm £.3 mm 6.3 mm
FLECHA = 0,007 Abert Fiss. (mm) = 0,116 mm 0.116 mm 0,116 mm 0.116 mm
Comparagio @ ¢ L~ 250 = 0,56 cn Multiplicador = 1 1 1 1
A= Total (cm2/mi= 2. 14 cmi/m 2.14 em2:m 2,14 cm2em 2.14 cm2-sm
QOte-Ezpacamento = 12012 5 1i@12. 5 12@12.5 11@12.5
Disdnetro = 4.0 mm 8.0 mm 8.0 mm 4.0 mm
Abert Fiss.{(mm) = 0.111 mm 0,111 mm 0,111 mm 0,111 mm
Multiplicador = 1 1 1 1
A= Total {cm2/m)= 2,14 cm2sm 2.14 em2-m 2,14 cm2om 2.14 em2-m
Qte~sEspagamento = 7@20 7@20 7@20 7@20
Laje — L7 - Ho de Crdem = 3
Laje de Cobertura (Ezpessura Minima de 5 cm)
Ezpessura Desejada = 10 cm Ezpes=sura Calculada = 10 cn Fizsura admitida = 0,3 mm
Cobrimento da Armadura = 3 cm Fck = 25 MPa Aco CA-50 Densidade do Concreto = 2500 kgf-m3
Carga Permanente = 750 kgf-m2 Carga Acidental =
R=447.9 kgf-m
Hz = 194,35 kgf.m oo Mm 354 My 172 i 743 Hy 567
Az = 2,14 cn2sm ps Rzl = 2481 R=x2 = 2481 Ryl = 4874 Ry2 = 4900

Cizalhamento: Sem Estribos
B s ====
59,1 kgf .m + VSD = 840,23 VRD1 = 29&7.%

+ Hy =
+ Az = 2.14 cm2sm + Dado=s para o cdlculo das Flechas
R=596.98 kgf-m + + R=600.16 kgf-m =======================ssss========s=ssss===s=====
+ + Hadulo de Elasticidade = 2380000 kgf-cmZ
Ly = 2.8 m + Espessura = l0cm + 4lfa E = 8.82 Alfa' E = 7,82
+ + Hr = 641,24 kgfi.n Mdserw = 103.39 kgf.m
+ + ii = 1,45 cm Iii = £82.9 cnd
¥y = 254,81 kgf.m + + Xy = 254,81 kgf.m Ic = 8333, 32 cnd Eleq=1983333333%%kgf .cn?
Az = 2,14 cm2sm + + Az = 2,14 cm2/m EfiInfinito = 2,46
+ Mz = 121.3 kgf .m  + Armadura e Fissuragio :
+ 4z = 2.14 cm2/m + ==================sSsSsssssssSssssSsssssssssSssssssssossssssssssss=sssss=ss===
+ + b4 ik ix I
+ + Homentos {(tm) = 0,12 0.06 0,19 0,25
e e o A= (cm2om) = 2,14 2,14 2,14 2,14
Iz = 1.9 m
Didmetro = 5.0 mm 5.0 mn 5.0 mm 5.0 mm
Abert Fiss. (mm) = 0,094 mm 0,094 mm 0,094 mm 0,094 mm
R=447.9 kgf m Hultiplicador = 1 1 1 1
Xz = 194,35 kgf.m A=z Total {cm2rm)= 2,14 cmZsm 2,14 cm2om 2,14 cn2em 2.14 cm2-m
As = 2,14 cmZ-m Qte~Espagamento = 30@9,18 21@9. 18 30@9.148 21@9. 18
Didmetro = 6.3 mm 6.3 mm 6.3 mm 6.3 mm
FLECHA = 0,022 Abert Fiss. (mm) = 0,116 mm 0,116 mm 0,116 mm 0,116 mm
Comparagdo @ ¢ L ~ 250 = 0,76 cm. Hultiplicador = 1 1 1 1
A=z Total {(cm2sm)= 2,14 cnZ2sm 2,14 cn2sm 2,14 cnZ/m 2.14 cn2-sm
QtesEspagamento = 22@12.5 15@12.5 22@12.5 15@12.5
Didmetro = 2.0 mm 8,0 mn 8.0 mm 2.0 mm
Abert Fiss. (mm) = 0.111 mm 0.111 mm 0.111 mm 0.111 mm
Hultiplicador = 1 1 1 1
A= Total {cm2- mi= 2,14 cmZs/m 2,14 cm2/m 2,14 cnZsm 2,14 cm2sm
QtesEzpagamento = 14@20 @20 l4@20 @20
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Laje — L8 — Ho de Ordem = 4

Laje de Cobertura (Ezpessura Hinima de 5 ocm)

Ezpessura Desejada = 10 cm Espessura Calculada = 10 cm Fissura admitida = 0.3 mm
Cobrimento da Armadura = 3 cm Fclk = 25 HFa Ago CA-G50 Densidade do Concreto = 2500 kgf-m3
Carga Permanente = 1050 lkgf-m2 Carga Acidental = 200 kgfsm2

Coeficientes Kalmanok Ttilizados
R=437.04 kgf-m

Ex = 138,44 kgf.m
bz = 2,14 cmZsm
Cizalhamento: Sem Estribos
+ My 45,6 kgf . m + WsD 776,07 VRD1 29675
+ 4= = 2,14 cn2-/m +
R=551.6 kgf-m + + R=554,34 kgf-/m
+ + Médulo de Elasticidade = 2380000 kgf. cm2
Ly = 1.9 m + Espessura = 1l0cm + Alfa E = 8,82 Alfa' E = 7,82
+ + Hr = 641,24 kgf.m Mdserv = 71.53 kgf.m
+ + Hii = 1.45 cm Iii = 682.9 cmd
Ey = 173,14 kgf .m + + Xy = 173,14 kgi m Ic = 8333.33 cmd Eleq=19833333333kaf .cn2
A=z = 2,14 cmlsm + + Az = 2,14 cmism Kfilnfinito = 2, 46
+ M= = 80,6 kgf.m + Armadura e Fissuragio
+ 4= = 2,14 cm2-/m +
+ + Mz My Ex Ly
+ + Homento= {tm) = 0.08 0.058 0,14 0.17
e o o Az (cm2 m) = 2,14 2,14 2. 14 2,14
Lz = 1.4 m
Didnetro = 5.0 mm 5.0 mm 5.0 mm 5.0 mm
Abert Fiss. imn) = 0.094 mm 0.094 mm 0.094 mm 0.094 mm
R=437 .04 kgf-n Hultiplicador = 1 1 1
Xz = 138.44 kgf.m A=z Total (cm2-m)= 2,14 cm2-m 2.14 cmzem 2,14 cm2sm 2.14 cm2om
As = 2.14 cm2-m QtesEspagamento = 21@9,18 15@9.18 21@9.18 15@9.18
Didmetro = 6.3 mm 6.3 mm 6.3 mm 6.3 mm
FLECHA4 = 0,008 Abert .Fiss. (mm) = 0,116 mm 0.116 mn 0,116 mm 0.116 mn
Comnparagio <« L » 260 = 0,56 cm. Hultiplicador = 1 1 1 1
A= Total {cmZ- mi= 2.14 cmZ-m 2,14 em2sm 2,14 cmiom 2,14 cm2sm
Qte Espagamento = 15@12.5 1i@12,5 15@12,5 11@12,5
Didnetro = 8.0 mm 8.0 mm 8.0 mm 8.0 mm
Abert Fiss.(mn) = 0.111 nm 0,111 mm 0,111 mm 0,111 mm
Hultiplicador = 1 1 1 1
A= Total {(cm2-m)= 2,14 cm2-n 2.14 cmz2-m 2,14 cmZ-m 2.14 cmZ-m
OtesEspacamento =  9@20 7@z20 @20 7a@zn
Viga- Laje Balango =1 L1=L2=L3=L6=19=L10=L11
Numero de Véos : 1 Fck (MPa) = 25 Apoic da | Apoio da
Aco CA - 50 Cobrim.{cm) = 3 Esquerda Direita
Abertura das Fissuras (mm): 0.3 = i ol
Valores ulilizados para o cdiculo das Flechas neaste aRnge,
% de carga Permanente . 100
Parcela Quase Permanente da Carga Acidental © 0,3
Carga & Carga Peso  Extens&o L
V&0 TC Esquerda Distribuida Préprio  da Carga (Na viga)
o) (tim) (tfm) (m) 0,07 013
1 1 0 0,50 0,25 0,10
Bal 2 0 0,20 0,25 0,70
Vao Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mom . Méx As1  As2 \E‘\s\cahlae’\éﬁwxa\ RF‘;CTQ%%
mento (m)  {cm) &Esqit) abir(t)  Nulo1{m) Nulo2{m) Mom. Max {t.m) {cm2) (cm2) (cm) (em)
1 010 100x 10 1,97 2,05 0,03 0,00 0,00 0.00 1,50 0,00 0,00 000 0.04
Bal 0,70 100% 10 0,39 0,00 0,00 0,00 0,00 0,00 1,50 0,00 0,01 002 0,56
Apoio Reacan  Momento  Ast As2
(t) {t.m) (cm2)  {em2)
1472 007 150 00
2 2,68 -0,13 1,50 0,00
Estribos
VYao  De Até VSD Vrd2 Nim. de  Asw A = - . " =
m (m) © it Pornas fem2/m) Opgéo 1 Opgéo 2 Opgéo 3 Opgéo 4 Opgéo 5 Opgéo 6
1 0,00 0,10 2,87 30,38 4 10,26 03#50@4cm
Bal 0,00 0,70 0,54 30,38 4 10,26 18#50@4cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl.Esq. Desl.Dir. CompTotal AnicReal
1 &0 2 0,00 0,03 Inf 0,30 0,04 0,04 071 -0.34
2 &0 1 0,00 0,00 Inf 0,30 0,04 0,04 0,68 -0.34
3 80 3 003 0,80 Sup 0,43 0,04 0,04 1,71 -0.44
4 63 2 0,00 0,80 Sup 0,00 0,04 0,04 088 -0.04
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- C1
Numero de V&dos © 1 Fck (MPa) = 25 Apoic da | Apdio da
Aco CA - 50 Cobrim . {cmj = 3 Esquerda Cireita
Abertura das Fissuras {mm): 03 Y Py
. poio poio
gﬂagg&;s;r!;zpa;fﬂsaizgaleu c%cg/n das Flechas Simples Simples
" (Rotula) | (Rotul)
Parcela Quase Permanente da Carga Acidental: 0,3
Carga a Carga Peso  Extenséo
Véo TC Esquerda Distribuida Proprio  da Carga |mementos (Na vige)
) (t/m; (t/m) (m) (tm ----> 0,00 0,00
1 1 0 1,75 015 2,80
V& Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mo Méx As1  As2 \T\?\Cah\aehéﬁwxa\ g‘;?ﬁ;‘seo
mento (m)  (cm) aEsqity aDir(t)  MNulo1(m) MNulo2(m) Mom. Max {t.mj (cm2) (cm2) (cm) (cm)
1280 20% 30 266 2,66 0,00 0,00 140 1,86 237 000 030 073 1,12
Apoio Reacao  Momento  Asil As2
() (t.m) (em2)  {cm2)
1 2,66 0,00 0,00 0,00
2 266 0,00 0,00 0.00
Estribos
Va0 De Aré WSD Vrd2 Nim. de  Asw i = = - = 2
P m) ) ) Permas {em2¢m) Opgéo 1 Opgéo 2 Opgéo 3 Opgéo 4 Opgéo 5 Opgéo 6
1 0,00 280 372 2343 2 2,05 1B#50@ 16cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores {tedric o)
Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl Esq.  Desl.Dir. CompTotal AnicReal
1 125 2 0,00 2,80 Inf, 0.47 0,14 0.14 4,02 -0.61
2 63 2 0,00 2,80 Sup 0,00 0,14 0,14 3,08 -0,14
Viga- C2=C3
Nimero de Véos . 2 Fck (MPa) = 25 Apoio da | Apoio da
Aco CA - 50 Cobrim (cm) = 3 Esquerda Cireita
Abertura das Fissuras (mm). 0,3 i A
Valores whiliz ados para o calcwlo das Flechas S\HEEES SH‘ES;ZS
o
% de carga Permanente @ 100 [Rétula) (Rétula)
Parcela Quase Permanente da Carga Acidental : 0.3
Carga & Carga Peso  Extensdo L
Vao TC Esquerda Distribuida Proprio  da Carga | momentos (Navigay
) (t/m) (tim) (m) (tm) - 0,00 0,00
1 1 a 1,60 0,15 2,80
2 2 0 1.60 015 140
Véao Compri-  Base x Altura Cortante  Cortante  Pto Wom. Pto Mom. Abcissa hom. Max As1  As2 \?lifa?ae’\éaxa\ Fl;\;cﬁ%eo
mento (m)  {cm) aEsq(t) aDbir(ty MNulo1{m} Nulo2{m) Mom. Max {t.m) {cm2) {cm2) (em) {em)
1 280 200 30 199 29 227 0,00 114 113 140 000 007 017 112
2 140 20 30 214 021 3,86 0,00 4,03 0247 0,03 090 000 0,00 0,00 0,56
Apoio Reacao  Momento As As2 OBS. ™ Engaste Perfeito no(s) apoio(s) Centrais
(it (t.mj (cm2) (cm2)
1 1,99 0,00 0,00 0,00
2 5,06 -1,29 1,60 0,00
3 0,31 0,00 0,00 0,00
Estribos
Yao De Até YSD Yrd2 Mim. de  Asw 2 M 5 2 i g
Q 1 o] 2 o] ) O 4 8] 5 o] 6
(m (m) n m Pemas  (cm2m] e REa PG Beas G Regs
1 0,00 280 4,07 23,43 2 2,05 18#30@16¢cm
2 000 1.40 3,00 2343 2 2,05 o#50@16cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Posicao Ciametro Quantidade X1 diag X2 diag Local Ancoragem Desl.Esq. Desl.Dir CompTotal HinicReal
1 8.0 2 0,00 227 Inf. 0,30 0.14 0.14 3,15 -0.44
2 8.0 1 1.14 1.14 Inf. 0,30 0.14 0.14 0,88 0,70
3 125 2 227 386 Sup 0,67 0.14 0.14 a2 146
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- C4
Nimero de Véos @ 1 Fck (MPa) = 25 Apoio da | Apoio da
Ago CA - 50 Cobrim.(cm) = 3 Esquerda Direita
Abertura das Fissuras (mm): 0,2 7 S
Yalores ulilizados para o célculo das Flechas SWESES SlrﬁsES
% de carga Permanente : 100 (Rétula) (RotUla)
Farcela Quase Permanente da Carga Acidental : 0,3
Carga & Carga Peso  Extenséo
V&0 TC Esquerda Distribuida Préprio  da Carda |moementos {Na viga)
) (tim) (tfm) (m) m > 000 0,00
1 1 0 1,00 0,20 1,80
1 2 2 1,00 0,20 1,40

Véo Compri- Base x Altura Cortante  Cortante  Pto Mom.  Pto Mom. Abcissa Wom. Méx As1  As2 ‘El‘if;aer\é?ﬂxa‘ ;IE?CT/;S%

mento {m) {cm) aEsqg.fty abirf{t) MNulo1{m) MNulo2{m) Mom. Max {t.my {cm2) (cm2)

(cm) (cm)
1 330 20x 4 283 212 0,00 0,00 1,80 321 296 000 029 070 1.32
Apoio Reacao  Momento  As1 As2
(t) {t.m) {cm2)  (cm2)
1 2,83 0,00 0,00 0,00
2 313 0,00 0,00 0,00
Estribos
Vao  De Até V3D Vrd2 MNum. de  Asw o - o ” " .
(m (m) t ) Pemas  (cm2im)  “PsE] Opgdo 2 Opgéo s Opcao 4 Opgén 5 Opedo 6
1000 230 438 321 2 2,05 1B#30@19cm  1B6#63@ 22.2¢0m

Ferragem minima necesséria para o cobrimento do diagrama de Momentos Fletores(tedrico)

Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl Esq.  Desl.Dir. CompTotal HnicReal
1 12,5 2 0,00 3,20 Inf 0.47 018 018 4,60 -0.65

2 12,5 1 1,80 1,80 Inf 0,47 0,18 0,18 1,30 1,25

3 63 2 0,00 3,20 Sup 0,00 0,18 0,18 3,66 -0,18
Viga- C5

Nimero de Vaos : 2 Fck (MPa) = 25 Apoio da | Apoio da

Aco CA - 50 Cobrim.{cm) = 3 Esquerda Dirsita

Abertura das Fissuras {mm) - 0.3

Valores uliliz ados para 0 calewio das Flechas

% de carga Permanente : 100

Parcela Quase Permanents da Carga Acidental . 0,3

Apcio Apoio
Simples Simples
(Rotula) (Rétula)

Carga & Carga Peso  Extenséo
Vao TC Esquerda Distribuida Proprio  daCarda |momentos (Na viga)
i) {trmy {t/m) (m) (tm) —-> 000 0,00
1 1 0 1,60 0,15 1,90
2 2 0 1.60 0,15 140
V& Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mom. Max As1  As2 \E‘Eéhlael\éﬁwxa\ RF;ChLa/ZdSeO
mento {m)  {cm) aEsq.t) aDir(t) Nulo 1{m) Nulo2{m) Mom. Max (t.rm) (cm2) (em2) tem) {em)
1 180 20 % 30 1,33 2,00 1,52 0,00 0,76 0,50 080 0,00 001 003 0,76
2 140 20 % 30 1,68 0,77 2,42 0,00 2,86 024% 017 080 0,00 0,00 000 0,56
Apoio Reacac Momento  Asl As2 OBS.: * Engaste Perfeito no(s) apoio(s) Centrais
(t) (t.my (cm2)  {cm2)
1 133 0,00 0,00 0.0
2 3,68 -0,64 0,90 0,00
3 077 0,00 0,00 0,00
Estribos
Vao  De: ALé Y¥SD Vrd2 Nom. de  Asw 2 - » 5 N o
o] 1 o 2 e 3 o] 4 o] 5 o] 6
) m) ) ® Pemas  (emzmy  Pe REED PEE0 pee0 pee0 ReED
1000 190 280 2343 2 2,05 13#50@ 16cm
2 000 140 0 235 2343 2 2,05 10#50@16cm

Ferragem minima necesséria para o cobrimento do diagrama de Momentos Fletores(tedrico)

Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl.Esq. Desl.Dir CompTotal HnicReal
1 8,0 2 0,00 1,52 Inf. 0,30 0,14 014 2,40 -0,44
2 80 2 152 242 Sup 042 0,14 014 2,08 0,95
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- CB
Nimero de Véos : 1 Fck (MPa) = 25 Apoio da | Apoio da
Ago CA - 50 Cobrim.{cm) = 3 Esquerda Cireita
Abertura das Fissuras (mm): 0,3 A A
Valorgs utifzados para g calewlo das Flechas S\rg;:gs S\rg;;gs
% de carga Permanente © 100 (Rotula) (RotUla)
Parcela Quase Permanente da Carga Acidental . 0,3
Carga & Carga Peso  Extenséo
Véo TC Esquerda Distribuida Proprio  daCarga |wmomentos (Na viga)
m (tm) {t/m) (m) (tm) —w>| 000 0,00
1 1 0 1,60 0,15 1,90
Vao Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mom. M As1  As2 ‘El‘zcah‘aer\gﬁfal FE(L?CT/IZ%QO
mento (M} {cm) aEsq.(t) abir{ty MNulo1{m) Nulo2(m) Mom. Max {t.m) (cm2) (cm2) {em) {em)
1190 20x% 30 166 1.66 0,00 0,00 095 097 0,00 003 007 0,76
Apoio  Reacao  Momento  As1 AsZ
(t) {t.m) (cm2) {cm2)
1 1,66 0,00 0,00 0,00
2 1,66 0,00 0,00 0,00
Estribos
Va0 De Até VSD Vrd2 MNam. de  Asw i " ” » " i
m m) © 0 B tem2im) Opgéo 1 Opgéo 2 Opgéo 3 Opgéo 4 Opgéo 5 Opgéo B
1 0,00 1,90 2,33 2343 2 2,05 13#50@16cm
Ferragem minima necesséaria para o cobrimento do diagrama de Momentos Fletores(tedric o)
Posicaa Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl Esqg.  Desl.Dir. CompTotal AnicReal
1 80 2 0,00 180 Inf 0.30 014 0,14 2,78 -0.44
2 B3 2 0,00 180 Sup. 0,00 0,14 0,14 2,18 -0,14
Viga- V1
Nomero de Yaos : 1 Fck (MPa)= 25 Apoio da | Apoio da
Aco CA- &0 Cobrim.(cm) = 3 Esquerda Direita
Abertura das Fissuras (mm): 03
Valores utilizacios para o célouio das Flechas ool | Balango
% de carga Permanente © 100 (Réfu\a)
Parcela Quase Permanente da Carga Acidental @ 0,3
Carga a Carga Peso Extensao
V4o TC Esguerda Distribuida Prapio  daCarga | pomentos (N viga)
{t) wm) (t/rm) (my (tm) —-> 0,00 -1,08
1 1 1} 310 014 2,80
Bal 2 o 3,00 014 083
Vao  Compri-  Base x Altura Cortante  Cortante Pto Mom. Pto Mom. Abcissa Morm. Méx As1 AsZ \i::\\:ah\ae'\éﬁg\ ;;?E’EZ?U
mento (m)  (cm) aEsg(t) aDir(t) Nulo1{m) MNulo2(m) Mom. Max (tm) (cm2) (cm2)
(cm) (cm)
1280 18 x 0 414 4,91 256 0,00 1,28 2,64 3,83 000 050 1,12 112
Bal. 083 1% 30 260 0,00 0,00 0,00 0,00 002 081 000 0,00 0,00 0,66
Apoio Reacao  Momento  Asl As2
t) (t.m) (cm2)  (cmZ)
1 4,14 0,00 0,00 0,00
2 1,77 -1,08 1,34 0,00
Estribos
Vao  De Ate vsD Wrd2 Num.de  Asw x x 2 2 z 2
O 1 O 2 [e] 3 O 4 O 5 O B
m) m) o) ) Pemas  (cmm) oo HEe0 PED Re=0 pEsD REe0
10,00 042 5,80 21,09 2 188 04 #50@ 16 cm
1042 2,14 AmMinima 2 188 12#60@16cm
12,14 2,80 6,88 21,09 2 297 06#50@13cm D5#63@162cm
Bal. 0,00 0.83 3.64 21,09 2 185 06#50@ 16 cm
Feragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Posicao Diametro Quantidade X1 diag X2 diag. Local Ancoragem Desl Esg. Desl Dir CornpTatal HnicReal
1 12,8 2 0,00 2456 Inf 0,47 0,27 027 4,04 -0.74
2 12,5 1 128 128 Inf 0,47 0,27 027 1,48 0,54
3 10,0 2 256 383 Sup 0,54 0,27 014 2,568 1,74
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- V2
Mamero de Vaos: 2 Feck (MPay= 25 Apoio da | Apaio da
Apo CA - 50 Cobrirmicm) = 3 Esquerda Direita
Abertura das Fissuras (mm): 03 y Y
Valores uiilizados para 0 céleulo das Flechas B poe
% de carga Fermanente : 100 Simples | Simples
3 9 (Rotula) | (Ratula)
Parcela Quase Permanente da Carga Acidental : 0,3
Carga a Carga Peso Extenséo
WVao  TC  Esguerda Distibuida  Prapio  da Cama | momentos (Na viga)
) (v'm) {t/m) m) (tm) =5 000 0,00
1 1 1} 1.1 0,14 280
7} 2 1} 1 0,14 140
Vao  Comprie  Base x Altura Cortante  Cortante Pto Mom. Pto Mom. Abcissa Mo, M &x As1  As2 ‘Eli‘ta:'aehé?n);‘ RFEEET/;EED
mento (M) (cm) 3 Esg.(t) aDir(t)  MNulo 1 (m) Nulo 2 (m) Mom. Max (tm) (cm2) (cm2) tem) em)
1 280 18 x 30 142 2,07 227 0,00 1.14 081 0,89 0,00 0,08 013 112
2 140 18 x 30 183 022 386 0,00 4,03 0,17+ 002 0,81 0,00 0,00 0,00 0.56
Apoio Reacao  Momento  Asil As2 OBS . * Engaste Perfeito no(s) apoio(s) Centrais
i) (t.m) (cm2)  (em2)
1 1,42 0,00 0,00 0,00
2 359 -0,82 113 0.00
3 0722 0,00 0,00 0,00
Estribos
Vao  De Ate ¥SD W2 MNum. de  Asw 5 - « x M &
m [ IS ) Piinas (emzim) Opcéo 1 Opgao 2 Opgao 3 Opcéo 4 Opgéo b Opgao 6
1 0,00 2,80 2,80 21,09 2 188 18#50@ 16 cm
2 000 140 214 21,09 2 1,85 10#50@ 16 cm
Femagem minima necesséaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Posicao Diametra Quantidade  x1diag X2 diag Local Ancoragem Desl.Esg.  Desl.Dir. CompTotal HinicReal
1 10,0 2 0,00 2,27 Inf. 0,38 0,14 014 3,31 0,52
2 10,0 2 227 2,86 Sup 0,24 0,14 014 2,85 150
Wiga- V3
Numero de Yaos: 2 Fck (MPa)= 23 Apoioda | Apoio da
Aco CA - 80 Cobrim.(em) = 3 Esquerda Direita
Abertura das Fissuras (mm): 0,3 A Apoi
Valares wtilizados para o calcuio das Flechas o pe
% de carga Permanente . 100 Siyples | Simples
y R (Ratua) | (Ratula)
Parcela Quase Permanente da Carga Acidental @ 0,3
Carga a Carga Peso Extensio
Vao TC Esguerda Distibuida  Proprio  daCarma | pomentos (Na viga)
t) () (trm) (m) (tm) 3| 000 0,00
1 1 0 240 014 2,80
2 2) 0 240 0,14 140
Vao Compri- Base x Altura Cortante  Cortante PtoMom. Pto Mom. Abcissa M om. Méx Asl  As2 ‘E:;E;E!ENF?:;I ;:EEZHEED
mento (m)  (cm) aEsqat)  aDirft)  Nulo 1 (m) Nulo 2 (m) Mom. Max (t.m) (cm2) (cm2) (cm) ey
1 280 18x 30 288 4,21 227 0.00 1.14 184 2,08 000 0,23 052 112
2 140 18x an an 0,44 3,86 0,00 4,03 0,35* 004 0,81 000 0,00 0,00 0,58
Apoio Reacan  Momento  Asl As2 OBS. * Engaste Perfeito no(s) apoio(s) Centrais
(3] (t.m) (cm2)  (cm2)
1 2,88 0,00 0,00 0,00
2 132 -1.86 2,38 0.00
3 044 0,00 0,00 0,00
Estribos
Vao  De Ate vsh Wrd2 Nom. de Asw M 5 = " " -
) {m) t) © Permas  (cmiym) PR Orgéo 2 Opgan 3 Ongan 4 Opean & Chgan 8
1 0,00 0,04 Amm.Minima 2 1,852 01 #50@16 cm
1 004 223 Amm Minima 2 185 15#50@ 16 cm
1 223 2,80 5480 21,09 2 2,04 05#50@ 16 cm
2 0,00 013 Am Minima 2 185 02#50@ 16 cm
2 013 140 Am Minima 2 185 03#50@ 16 cm
Feragem minima necessaria para o cobrimento do diagrama de Momentos Fletores(tedrico)
Paosican Diametra Quantidade  X1diag X2 diag Local Ancoragem Desl Esg.  Desl Dir CompTotal XinicReal
1 10,0 2 0,00 2,27 Inf 0,38 0,14 0,27 3,44 -0,52
2 10,0 1 114 114 Inf 0,38 0,14 0,27 117 082
3 12,5 2 227 386 Sup 067 014 0,14 321 146
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga- V4
MNimero de Vaos : 1 Fck (MPa)= 25 Apoio da | Apoio da
Ago CA - 50 Cobrim.(cm) = 3 Esquerda Direita
Abertura das Fissuras {(mm): 0.3 A o
Valoras uhiliz ados para 0 calewio das Flechas Smﬁ;;;s S\;;;ZS
% de carga Permanente © 100 (RotUla) (Rétula)
Parcela Quase Permanente da Carga Acidental : 0,3
Carga & Carga Peso  Extenséo
Véo TC Esquerda Distribuida Proprio  da Carga | moementos (Na viga)
o) {vm) tim) (m) m - 000 0,00
1 1 0 2,30 0,18 1,90
1 2 2 2,30 0.18 1.40
Véo Compri- Base x Altura Cortante Cortante  Pto Mom.  Pto Mom. Abcissa Wom. Max As1  As2 \E‘li\car\laehgilxal RFL?CT;;SQO
mento (m}  {cm) aEsq.(ty aCbir{t) MNulo1(m} MNulo2(m} Mom. Max (t.m) (cm2) {cm2Z) (em) (em)
1330 18 % 40 473 4,96 0,00 000 1.90 4,51 4,32 0,00 04 128 1.32
Apoio Reacao  Momento  Asi As2
it) {t.my (cm2) {cm2)
1 473 0.00 0,00 0,00
2 496 0.00 0,00 0,00
Estribos
V&0 De Até WSD Vrd2 MNom. de  Asw s 3 5 i % =
m) (m) ) 0] Pemes  (cmam) OPed ! Opgao 2 Opgdo 3 Opcao 4 Opcéo 5 Opgao &
1 000 037 Arm Minima 2 1.85 03#50@21cm  03#63@222¢cm
1 037 284 Arm Minima 2 1.85 13#50@21¢cm  12#63@ 22.2¢cm
1 284 3.30 Arm Minima 2 1.85 03#50@21cm  03#63@222¢cm
Ferragem minima necesséria para o cobrimento do diagrama de Momentos Fletoresitedrico)
Posicao Diametro Quantidade X1 diag X2 diag Loca Ancoragem Cesl.Esq.  Desl.Dir. CompTotal AnicReal
1 16,0 2 0.00 330 Inf 0.60 037 0.37 524 -0.97
2 16,0 1 1,80 1,80 Inf 0,60 037 0,37 1,94 0,93
3 63 2 0,00 330 Sup 0,00 037 0,37 4,04 -0,37
Viga- V5§
Nimero de Yaos © 2 Fek (MPa) = 25 Apcio da | Apoio da
Aco CA - 50 Cobrim.{cm) = 3 Esquerda Direita
Abertura das Fissuras {mm): 03 ry Y
: poio poio
;agnras u{ﬂ/rzpadns ﬂar’aI 0 céleulo das Flachas Sirmples Simples
% de carga Permanente : 100 (Rétula) (Rétula)
Parcela Quase Permanente da Carga Acidental . 0.3
Carga a Carga Peso  Extenséo
V& TC Esquerda Distribuida Préprio  da Carga |mpomentos (Na viga)
0} (t/m) (t/m) (m) tm > 000 0,00
1 1 0 1,06 0,09 1,90
2 2 0 1,06 0,09 1,40
V& Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mom . hax As1  As2 ‘E‘E‘c;aehé;xa‘ s;cﬁzd%
mento (m)  {cm) aEsqft) aDir{t) Nulo1(m) Nulo2{m) WMom. Max {t.m) (cm2) {cm2) (em) (‘cm)
1 190 18 % 20 087 131 1,52 0,00 076 033 065 000 004 008 076
2 140 18 x 20 110 0,51 242 0,00 2,86 016" 0,11 054 0,00 0,00 0,01 0,56
Apoioc Reacao  Momento  As1 As2 OBS.: * Engaste Perfeito nois) apoio(s) Centrais
(t) (t.m) (cm2)  (cm2)
1 087 0,00 0,00 0,00
2 242 -042 0,82 0,00
305 0,00 0,00 0,00
Estribos
Vao  De Ate VSD Vrd2 Nim.de  Asw 5 = 2 - - N
m im) s ) s (em2im) Opgéo 1 Opgéo 2 Opgéo 3 Opgéo 4 Opgéo 5 Opgéo 8
1 000 1,80 184 13,28 2 1,85 W#50@ 10cm
2 000 140 155 13,28 2 1,85 19#50@10cm
Ferragem minima necessaria para o cobrimento do diagrama de Momentos Fletores{tedrica)
Posicao Diametro Quantidade X1 diag X2 diag Local Ancoragem Desl Esq.  Desl.Dir. CompTotal HnicReal
1 8,0 2 0,00 1,52 Inf. 0,30 0,09 0,09 2,30 -0,39
2 80 2 152 242 Sup 0.43 0,09 0.09 1.95 1.00
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Viga- V&
Numero de Vaos : 1 Fck (MPa) = 25 Apoio da | Apcio da
Ago CA - 50 Cobrim.{cm) = 3 Esquerda Cireita
Abertura das Fissuras {(mm): 0,3 A Ba

. poio alango
Valores utilizados para o cdlcwlo das Flechas Simples

% de carga Permanente = 100 (Rétula)
Parcela Quase Permanente da Carga Acidental - 0.3

Carga & Carga Peso  Extenséo
Vdo TC Esquerda Distribuida Proprio  daCarga |momentos (Na viga)
ol {t/m) {t/m) (m) tm ——| 000 0,56
1 1 0 225 0,14 1,90
Bal 2 0 1,50 0,14 0,83
Véo Compri- Base x Altura Cortante  Cortante  Pto Mom. Pto Mom. Abcissa Mom. Miéx As1  As2 \Elwzcah\aer\éﬁwxal FE(L?CT;Z%QO
mento (M} {cm) aEsq.(t) abir(ty MNulo1{m) Nulo2(m) Mom. Max {t.m) (cm2) (cm2) (em) (cm}
1 180 18x 30 206 2,66 1.66 0,00 083 0,86 106 0,00 003 007 0,76
Bal 0.83 18 x 30 136 0,00 0,00 0,00 000 0,04 031 000 000 000 0,66
Apoio Reacao  Momento  Asi As2
(3] (t.m) (cm2) fcm2)
1 2,06 0,00 o 0,00
2 4M -0.56 031 0.00
Estribos
Vao  De ALé VsD Vrd2 Nim. de  Asw £ 2 M - . -
(m) (m) &) &) pPemas  (emam)  OP9E ! Opgho 2 Opgéo s Opgéo 4 Opgéo 5 Opgéo 6
1 0,00 190 372 21.08 2 1.85 13#50@16cm
Bal 0,00 0,83 1,90 21,09 2 1,85 06#50@ 16cm

Ferragem minima necessaria para ¢ cobrimento do diagrama de Momentos Fletores(tedrico)

Posican Ciametro Quantidade X1 diag X2 diag Local Ancoragem Desl.Esg.  Desl.Dir. CormpTotal HnicReal
1 8.0 2 0,00 1.66 Inf 0,30 0.14 0.14 2.54 -0.44
2 8.0 1 082 083 Inf 0,30 0,14 0.14 0,88 0,39
3 6,3 3 1,66 273 Sup 0,34 0,14 0,14 2,03 1,18
4 6.3 2 0,00 273 Sup 0.00 0.14 0.14 3m -0.14

3.3 TRATAMENTO PRELIMINAR

Dados dos Reservatorios

Peso Espec = 25.00

NiVEL 145 fck = 25.00 MPa E = 24150 MPa
kN/m3
Lance 2 cobr = 3.00 cm
4
Cargas Retrag
~ .. Horizonta 5
Segéo (cm) Cargas Verticais (kN/m2) ”izs Temperat o
ura
(kN/m?2) Defor
Caso T1 m. X
Pared
Peso Acidental
. C T2 Defo
Eleme H Elevag | Nive es Tota | Bas | Top aso n Yr
nto ao | Propr | Revestime Outra I e o (°C) .
io nto s (%0)
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26.0
L1 | 3 7:30 2.00 0.00 | 0
| 0.00 | 0.00
(REs2) | 00 sz/m 2.00 0.00 | KN/
m?2
26.0
2 | 3 7-30 2.00 0.00 | 0
| 0.00 | 0.00
(Res2) | 99 KN/m 2.00 0.00 | KN/
m2
26.0
13| 39 7:30 2.00 0.00 | 0
| 0.00 | 0.00
(REs2) | 00 sz/m 2.00 0.00 | KN/
m?2
0.00
PARL | 30, | | 4. | 1088 | 0.0 0.00 4. | 0.0
(Res2) | 90 00 | kn/m 0.00 0.00 kr':/ 2010
0.00
PARZA | 30, | | 1as. | 1088 | 0.00 0.00 14. | 0.0
(RES2) | 00 00 | «n/m 0.00 0.00 kn'\i/ 010
0.00
PARZ'® | 30, | | 1as. | 1088 | 0.00 0.00 0.0 | 0.0
(REs2) | 00 00 | kn/m 0.00 0.00 kr':/ L
0.00
PARZ'C | 39 | | 145 | 1088 | 000 0.00 14. | 0.0
(REs2) | 00 00 | kn/m 0.00 0.00 kn'\i/ 2010
0.00
PARS | g0, | | 4. | 725 0.00 0.00 0.0 | 0.0
(REs2) | 00 00 | kn/m 0.00 0.00 kr':/ L
0.00
PARGA | 30, | | 145 | 1088 | 000 0.00 14. | 0.0
(REs2) | 00 00 | kn/m 0.00 0.00 kn'\i/ 2010
0.00
PARAB | 30, | | 1as. | 1088 | 0.00 0.00 0.0 | 0.0
(REs2) | 00 00 | kn/m 0.00 0.00 kr':/ L
0.00
PARG-C | 39 | | 145 | 1088 | 000 0.00 14. | 0.0
(RES2) | 00 00 | kn/m | 0.00 0.00 | KV | 50| 0
PARS 10.88 | 0.00 0.00
3;%' 0.00 133' 0.00 154(')' O(')O
(RES2) kN/m 0.00 0.00
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KN/
m
0.00
PAR6 | 30 oo | 195 10.88 0.00 0.00 14 | oo
: KN
(Res2) | 00 00 | kn/m 0.00 0.00 m/ 0 |0
0.00
PAR7 | 3q. oo | 195 10.88 0.00 0.00 14 | 00
(RES2) | 00 00 | kn/m 0.00 0.00 kn'\i/ 50 | 0
0.00
PARS | 30, oo | 195 10.88 0.00 0.00 14 | oo
: KN
(RES2) | 00 00 | kN/m 0.00 0.00 m/ 0 10
0.00
PARS | 30 oo | 195 10.88 0.00 0.00 14 | 00
(RES2) | 00 00 | kn/m 0.00 0.00 kn'\i/ 50 | 0
PARIO | 34 145, | 10.88 0.00 0.00 | 900 14 | oo
| 0.00 ' s
KN
(Res2) | 90 00 | kN/m 0.00 0.00 m/ 0 10
PARLL | 54 145 | 10.88 0.00 0.00 | 20 14 | 00
| 0.00 ' e
(RES2) | 00 00 | kn/m 0.00 0.00 kn'\i/ 50 | 0
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Resultados do Reservatorio

Peso Espec = 25.00

NIVEL 145 KN/ms3

fck = 25.00 MPa E = 24150 MPa

Lance 2 cobr = 3.00 cm

Reservatorio RES2

ARMADURAS NA LAJE
Esforgos Resultados
Ndx Ndy Armadura inferior Armadura superior
Mdx Mdy
Trecho Rdx Rdy
(kN.m/m) | (kN.m/m) Asx Asy Asx Asy
(kN) (kN)
As = 3.02 As = 3.02 A's =450 | A's =4.50
cm2/m cm2/m cm2/m cm2/m
21.53 8.08
L1 1.43 5.22 38.0 c/16 #8.0 c/16 | 910.0 ¢/17 | ¢10.0 ¢c/17
-12.58 | -14.06
(3.14 (3.14 (4.62 (4.62
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's =450 | A's = 4.50
cm2/m cm2/m cm2/m cm2/m
10.88 89.62
L2 22.02 4.99 38.0 c/16 #8.0 c/16 | 912.5¢/20 | ¢10.0 c/17
-82.74 | -32.57
(3.14 (3.14 (6.14 (4.62
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's =450 | A's = 4.50
cm2/m cm2/m cm2/m cm2/m
21.53 8.08
L3 1.43 5.22 8.0 c/16 8.0 c/16 | ¢10.0 ¢/17 | ¢10.0 c/17
-12.58 | -14.06
(3.14 (3.14 (4.62 (4.62
cm2/m) cmz2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's = 3.02
cm2/m cm2/m cm2/m cm2/m
2.81 20.37
PAR1 1.98 1.41 8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
-10.61 -1.59
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
30.51 | 21.38 As=3.02 | As=3.02 | A's=3.02 | A's = 3.02
PAR2-A 6.66 7.20
-57.42 -5.84 cm2/m cm2/m cm2/m cm2/m
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8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's =3.02
cm2/m cm2/m cm2/m cm2/m
20.23 50.30
PAR2-B 3.09 2.93 38.0 c/16 38.0 c/16 38.0 ¢/16 38.0 ¢/16
-62.54 0.00
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's = 3.02
cm2/m cm2/m cm2/m cm2/m
43.88 16.49
PAR2-C 7.79 6.62 38.0 c/16 38.0 c/16 38.0 ¢/16 38.0 ¢/16
-55.73 -6.28
(3.14 (3.14 (3.14 (3.14
cmz2/m) cmz2/m) cmz2/m) cmz2/m)
As = 2.01 As = 2.01 A's =2.01 | A's =2.01
cm2/m cm2/m cm2/m cm2/m
27.11 34.00
PAR3 8.0 c/20 8.0 c/20 8.0 c/20 8.0 c/20
-23.26 -1.17
(2.51 (2.51 (2.51 (2.51
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's =3.02
cm2/m cm2/m cm2/m cm2/m
43.88 16.49
PAR4-A 7.79 6.62 38.0 c/16 38.0 c/16 38.0 ¢/16 38.0 c/16
-55.73 -6.28
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's =3.02
cm2/m cm2/m cm2/m cm2/m
20.23 50.30
PAR4-B 3.09 2.93 38.0 ¢/16 38.0 c/16 38.0 c/16 38.0 c/16
-62.54 0.00
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's = 3.02
cm2/m cm2/m cm2/m cm2/m
30.51 21.38
PAR4-C 6.66 7.20 8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
-57.42 -5.84
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 3.02 As = 3.02 A's = 3.02 | A's =3.02
cm2/m cm2/m cm2/m cm2/m
2.81 20.37
PAR5 1.98 1.41 8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
-10.61 -1.59
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
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As = 2.25 As =450 | A's=2.25| A's =4.50

cm2/m cm2/m cm2/m cm2/m
12.82 25.73
PAR6 7.23 1.47 8.0 ¢c/22 8.0 c/11 8.0 ¢c/22 8.0 c/11
-25.81 -6.28
(2.28 (4.57 (2.28 (4.57
cm2/m) cm2/m) cm2/m) cm2/m)
As = 4.50 As = 2.25 A's =450 | A's =2.25
cm2/m cm2/m cm2/m cm2/m
14.49 15.43
PAR7 4.09 0.78 8.0 c/11 8.0 ¢c/22 8.0 c/11 8.0 ¢c/22
-13.60 -6.45
(4.57 (2.28 (4.57 (2.28
cm2/m) cmz2/m) cm2/m) cm2/m)
As = 4.50 As = 2.25 A's =450 | A's =2.25
cm2/m cm2/m cm2/m cm2/m
14.49 15.43
PARS8 4.09 0.78 8.0 c/11 38.0 ¢c/22 8.0 c/11 38.0 ¢c/22
-13.60 -6.45
(4.57 (2.28 (4.57 (2.28
cm2/m) cm2/m) cm2/m) cm2/m)

As = 3.02 As =3.02 | A's=3.02 | A's = 3.02

cm2/m cm2/m cm2/m cm2/m
14.04 15.23
PAR9 2.16 0.98 8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
-22.61 -5.73
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)

As = 3.02 As = 3.02 | A's =3.02 | A's = 3.02

cm2/m cm2/m cm2/m cm2/m
14.04 15.23
PAR10 2.16 0.98 8.0 c/16 8.0 c/16 8.0 c/16 8.0 c/16
-22.61 -5.73
(3.14 (3.14 (3.14 (3.14
cm2/m) cm2/m) cm2/m) cm2/m)
As = 2.25 As = 4.50 A's = 2.25 | A's =4.50
cm2/m cm2/m cm2/m cm2/m
11.43 24.94
PAR11 6.21 1.27 38.0 ¢c/22 8.0 c/11 38.0 ¢c/22 8.0 c/11
-22.26 -5.84
(2.28 (4.57 (2.28 (4.57
cm2/m) cm2/m) cm2/m) cm2/m)
6
ARMADURAS NA CONTINUIDADE
Viga Laje 1 Momentos fletores (kN.m/m) Armaduras
Trecho Laje 2 Md negativo Md positivo As (superior) A's (inferior)
As = 4.50 cm2/m
L1
Barra -0.54 8.0 c/11
PAR10
(4.57 cm2/m)
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As = 4.50 cm2/m
PAR10
Barra -1.24 38.0 c/11
L1
(4.57 cm2/m)
As = 4.50 cm2/m
L1
Barra -0.12 38.0 c/11
PAR1
(4.57 cm2/m)
As = 4.50 cm2/m
PAR1
Barra -1.62 38.0 c/11
L1
(4.57 cm2/m)
As = 4.50 cm2/m
L1
Barra -0.70 38.0 c/11
PARS8
(4.57 cm2/m)
As = 4.50 cm2/m
PAR8
Barra -1.44 38.0 c/11
L1
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra -0.70 38.0 c/11
PAR2-B
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-B
Barra -2.93 38.0 c/11
L1
(4.57 cm2/m)
As = 4.50 cm2/m
L1
Barra -5.94 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L3
Barra -0.54 38.0 c/11
PAR9
(4.57 cm2/m)
As = 4.50 cm2/m
PAR9
Barra -1.24 38.0 c/11
L3
(4.57 cm2/m)
L2 As = 4.50 cm2/m
Barra -0.70
PAR4-B 38.0 c/11
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(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-B
Barra -2.93 38.0 c/11
L3
(4.57 cm2/m)
As = 4.50 cm2/m
L3
Barra -5.94 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L3
Barra -0.70 38.0 c/11
PAR7
(4.57 cm2/m)
As = 4.50 cm2/m
PAR7
Barra -1.44 38.0 c/11
L3
(4.57 cm2/m)
As = 4.50 cm2/m
L3
Barra -0.12 38.0 c/11
PARS5
(4.57 cm2/m)
As = 4.50 cm2/m
PARS
Barra -1.62 38.0 c/11
L3
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra 38.0 c/11
PAR11
(4.57 cm2/m)
As = 4.50 cm2/m
PAR11
Barra -4.35 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra -7.67 38.0 c/11
PAR2-A
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-A
Barra -5.65 38.0 c/11
L2
(4.57 cm2/m)
Barra L2 -6.85 As = 4.50 cm2/m
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PAR2-C 8.0 c/11
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-C
Barra -3.60 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra 38.0 c/11
PARG6
(4.57 cm2/m)
As = 4.50 cm2/m
PAR6
Barra -4.81 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra -6.85 38.0 c/11
PAR4-A
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-A
Barra -3.60 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
L2
Barra -7.67 38.0 c/11
PAR4-C
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-C
Barra -5.65 38.0 c/11
L2
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-A
Barra -6.66 38.0 c/11
PAR11
(4.57 cm2/m)
As = 4.50 cm2/m
PAR11
Barra 38.0 c/11
PAR2-A
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-A
Barra -4.61 38.0 c/11
PAR10
(4.57 cm2/m)
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As = 4.50 cm2/m
PAR10
Barra -2.40 38.0 c/11
PAR2-B
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-B
Barra -1.64 38.0 c/11
PAR2-A
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-B
Barra -3.09 38.0 c/11
PARS8
(4.57 cm2/m)
As = 4.50 cm2/m
PAR8
Barra -7.26 38.0 c/11
PAR2-C
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-C
Barra -0.61 38.0 c/11
PAR2-B
(4.57 cm2/m)
As = 4.50 cm2/m
PAR2-C
Barra 38.0 c/11
PAR6
(4.57 cm2/m)
As = 4.50 cm2/m
PARG6
Barra -7.79 38.0 c/11
PAR2-C
(4.57 cm2/m)
As = 4.50 cm2/m
PAR11
Barra -6.66 38.0 c/11
PAR4-C
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-C
Barra 38.0 c/11
PAR11
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-A
Barra -7.79 38.0 c/11
PARG6
(4.57 cm2/m)
PARG6 As = 4.50 cm2/m
Barra
PAR4-A 38.0 c/11
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(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-B
Barra -0.61 38.0 c/11
PAR4-A
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-A
Barra -7.26 38.0 c/11
PAR7
(4.57 cm2/m)
As = 4.50 cm2/m
PAR7
Barra -3.09 38.0 c/11
PAR4-B
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-C
Barra -1.64 38.0 c/11
PAR4-B
(4.57 cm2/m)
As = 4.50 cm2/m
PAR4-B
Barra -2.40 38.0 c/11
PAR9
(4.57 cm2/m)
As = 4.50 cm2/m
PAR9
Barra -4.61 38.0 c/11
PAR4-C
(4.57 cm2/m)
As = 4.50 cm2/m
PAR1
Barra 38.0 c/11
PARS8
(4.57 cm2/m)
As = 4.50 cm2/m
PARS8
Barra -2.02 38.0 c/11
PAR1
(4.57 cm2/m)
As = 4.50 cm2/m
PARS5
Barra -2.02 38.0 c/11
PAR7
(4.57 cm2/m)
As = 4.50 cm2/m
PAR7
Barra 38.0 c/11
PARS
(4.57 cm2/m)
Barra PAR9 -1.55 As = 4.50 cm2/m
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PARS5 38.0 c/11
(4.57 cm2/m)
As = 4.50 cm2/m
PARS
Barra 38.0 c/11
PAR9
(4.57 cm2/m)
As = 4.50 cm2/m
PAR1
Barra -1.55 38.0 c/11
PAR10
(4.57 cm2/m)
As = 4.50 cm2/m
PAR10
Barra 38.0 c/11
PAR1

(4.57 cm2/m)
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Calculos do Reservatoério

Peso Espec = 25.00

NIVEL 145 fck = 25.00 MPa E = 24150 MPa
kN/m3
Lance 2 cobr = 3.00 cm
Reservatorio RES2
ARMADURAS POSITIVAS (LAJE)
Momento positivo Momento negativo
Verificag | Verifica Verificag | Verifica | Armad | Armad
Trec | Direg o géo o géo ura ura Cisalham
ho do | Flex axial axial Flex axial axial | inferio | superi ento
ao ao r or
(compres | (tracao (compres | (tracao
sédo) ) séo) )
As = A's =
3.02 4.50 vsd =
cm2/m | cm2/m 11.11
Md = Md = kN/m
261.8 Fd = 1.43 Fd = 2/812 ch/(1)170 vrdl =
15.09 | kN.m 15.09 ~
kN.m KN /m KN 141.90
/m (3.214 (4.262 kN/m
Situaca Situaca cm)/m cm)/m Modelo 1
o: PE A o: PE
S =
X As = _ _ = = vrd2 =
2.35 As= | 012 As= | o082 | 1.06 | 113255
cmz/ 0.29 | cm?/ 032 | \Nm/ | KkN.my KN/m
cm2/m m cm2/m ) )
m m m
. e . = VSW =
N A's = /?)Sog %Soo /?)503 F= F= 0.00
0.00 cm.2/m cr.n2/ cm.2/m 9.27 9.27 kN/m
cm?2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
_ Fd = 8.08 Fd = 8.08 _
'\;g N KN Fd= | Md= KN Fd = As= | As= ‘1’58d92
1' 16.87 1.43 16.87 3.02 4.50 kN./m
v N Situagdo: kN kN.m | Situagdo: kN cm2/m | cm2/m
-m GE /m GE vrdl =
/m Situaca Situagd | @8.0 210.0 138.62
As = 0.36 o: GE As = 0.02 o: PE c/16 c/17 kN.
cm2/m cm2/m /m
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As = | A's = 0.00 As = As = | A's = 0.00 As = (3.14 (4.62 vrd2 =
2.42 cm2/m 0.69 0.13 cm2/m 0.35 cm2/m | cm2/m 1097.84
cmz2/ cm2/m cmz2/ cm2/m ) ) kN/m
m m
A's = A's = M= M= VSW =
A's = 0.00 A's = 0.04 3.68 1.06 0.00
0.00 cm2/m 0.00 cm2/m kN.m/ kN.m/ kN/m
cm2/ cmz2/ m m
m m asw =
= = 0.00
10.17 10.17 cmz2/m
kN kN
fiss = fiss =
0.01 0.00
mm mm
As = A's =
3.02 4.50 vsd =
cm2/m | cm2/m 20.41
Md = Md = kN/m
261.8 Fd = 222.0 Fd = 2/812 ch/2170 vrdl =
99.29 99.29 ~
kN.m Fd = KN kN.m Fd = KN 141.90
/m | 10.88 kN /m | 10.88 kN (3-;4 (4-232 kN/m
) o . . | cm2/m | cm2/m
Situagsio: S(')t_usga Situagsio: Sc')t_”g‘éa ) ) Modelo 1
GE ’ GE '
X As = As = As = As = = = vrd2 =
2.35 | As = 0.37 1 7; 1.94 | As = 1.80 3 2; 4.24 16.75 1132.55
2 2 . 2 2 .
cm?2/ cm2/m cm2/m cm2/ cm2/m cm2/m kN.m/ kN.m/ kN/m
m m m m
A's = 0.00 Als = A's = 0.00 Als = VSW =
A's = cm2/m 0 5; A's = cm2/m 0 0(_) = = 0.00
0.00 cm.2/m 0.00 cm.2/m 68.44 68.44 kN/m
cm?2/ cm2/ kN kN
m m asw =
L2 fiss = fiss = 0.00
0.04 0.07 cm2/m
mm mm
Md =
Md = [P —_
26.8 Fd = 4.99 Fd = As = A's = vsd =
1 3.02 4.50 31.77
KN.m 39.09 kN.m 39.09 em2/m | cm2/m KN/m
/r;'\ kN /m kN
) ~ ) ~ 28.0 210.0 vrdl =
Situaga Situaga | 16 /17 138.62
o: GE o: GE
= As = 14 | (4.62 KN/m
Y | As= As= | 0.46 As = 3 (4.
2.42 cm2/m | cm2/m vrd2 =
0.95 cmz2/ 0.99
cmz2/ cm2/m m cm2/m ) ) 1097.84
m kN/m
A's = /350; gsog /350; 3.59 3.67 vsw =
0.00 cm.2/m cr;12/ cm.2/m kN.m/ kN.m/ 0.00
cm2/ m m m kN/m
m
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F = F= asw =
25.01 25.01 0.00
kN kN cm2/m
fiss = fiss =
0.01 0.01
mm mm
As = A's =
3.02 4.50 vsd =
cm2/m | cm2/m 11.11
n;g ; Md = 8.0 10.0 KN/m
1 Fd = 1.43 Fd = Z/ie Qc/ﬁ vrdl =
15.09 kN.m 15.09
kN.m KN /m KN 141.90
/m (3.14 (4.62 KN/m
Situaca Situaca cm;/m cm;/m Modelo 1
o: PE As = o: PE
X As = M= M= vrd2 =
2.35 As= | 012 As = 0.82 1.06 | 1132.55
cm2/ 0.29 | cm?/ 032 1 yNm/ | kNmy/ | kN/m
cm2/m m cm2/m
m m m
Alg = A's = A's = A's = _ _ VSVZ)O—
0.00 o0 | 000 00 oz | ear | kwm
cm2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
L3
As = A's =
3.02 4.50
cm2/m | cm2/m vsd =
Md = Md = 18.92
268 fa= | 143 ra= | 980 | 9100 | kv
kN.m | Fd = 8.08 1?("\?7 k/Nr;jm Fd = 8.08 1?("\?7 vrdl =
/m KN KN (3.14 (4.62 138.62
L Situaca L Situaca cm2/m | cm2/m kN/m
Situagao: o: GE Situagao: o: PE ) )
GE As = GE vrd2 =
Yo A= As= | 0.13 As = M= M= | 1097.84
2.42 | As=10.36 0.69 cm2/ As = 0.02 0.35 3.68 1.06 kN/m
2 2 : 2 :
cm2/ cm2/m cm2/m m cm2/m cm2/m kN.m/ kN.m/
m m m VSW =
A's = 0.00 A's = 0.00
A's = cmz/m A's = A's = cm2/m A's = = = fN?r?q
0.00 0.00 0.04
0.00 cm2/m cm2/ cm2/m 10.17 10.17
cm2/ m kN kN asw =
m 0.00
fiss = fiss = cm2/m
0.01 0.00
mm mm
Md = Fd = Md= | Fd = 2.81 Fd = As = A's = vsd =
PAR1 X 26.8 12.74 26.8 KN 12.74 3.02 3.02 7.96
1 kN 1 kN cm2/m | cm2/m kN/m
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kN.m Situacd | kN.m | Situacgdo: Situaga 28.0 8.0 vrdl =
/m o: PE /m GE o: GE c/16 c/16 141.90
kN/m
As = As = 0.14 As = (3.14 (3.14
0.18 cm2/m 0.34 cm2/m | cm2/m Modelo I
As = cm2/m | AS = cm2/m ) )

2.35 2.35 | A's = 0.00 vrd2 =
cm2/ A's = cmz2/ cm2/m A's = M= M= 1132.55
m 0.11 m 0.00 0.27 1.56 kN/m

' cm2/m . cm2/m kN.m/ kN.m/
A's = A's = m m VSW =
0.00 0.00 0.00
cmz2/ cmz2/ = = kN/m
m m 8.39 8.39
kN kN asw =
0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
As = A's =
3.02 3.02
cm2/m | cm2/m vsd =
Md = Md = 4.10
26.8 26.8 8.0 8.0 kN/m
1 Fd = 1 Fd = c/16 c/16
kN.m 1.91 kN | kN.m 1.91 kN vrdl =
/m /m (3.14 (3.14 138.62
Situaca Situacd | cm2/m | cm2/m kN/m
o: GE o: PE ) )
vrd2 =
Y As = As = As = As = = = 1097.84
2.42 0.15 2.42 0.03 1.01 0.10 kN/m
cmz2/ cm2/m cmz2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.00 A's = 0.01 = = kN/m
0.00 cm2/m 0.00 cm2/m 1.24 1.24
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
As = A's =
Md = Fd = Md = Fd =
26.8 68.90 | 26.8 68.90 3'22 3'22 vsd =
1 KN 1 Fd = KN cm2/m | cm2/m 20.34
KN.m kN.m | 30.51 kN kN/m
Situacd Situacd #8.0 #8.0
/m s /m Situacdo: s c/16 c/16 vrdl =
o: PE o: GE
PAR2 GE 141.90
-A As = As =
_ _ As = 0.18 cm2/m | cm2/m
As = 1.25 As = 2 1.58 Modelo I
2.35 cm2/m | 2.35 | ¢m¥/m cm2/m ) ) odelo
cm?/ pee | ™ | As=000 | o _ | M= M= | vrd2=
m n m cm2/m - 3.39 5.23 1132.55
0.41 0.00 kN.m/ kN.m/ kN/m
A's = CmZ/m A's = sz/m ) )
0.00 0.00 m m
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cmz2/ cmz2/ F = F = VSW =
m m 41.77 41.77 0.00
kN kN kN/m
fiss = fiss = asw =
0.02 0.04 0.00
mm mm cm2/m
As = A's =
3.02 3.02
cm2/m | cm2/m vsd =
Md = Md = 21.03
26.8 26.8 8.0 8.0 kN/m
1 Fd = 1 Fd = c/16 c/16
kN.m Fd = 7.01 kN | kN.m Fd = 7.01 kN vrdl =
/m | 21.38 kN /m | 21.38 kN (3.14 | (3.14 138.62
Situaga Situagd | cm2/m | cm2/m kN/m
Situagdo: o: GE Situagdo: o: GE ) )
GE GE vrd2 =
Y As = As = As = As = M= M= 1097.84
2.42 | As=0.09 0.46 2.42 | As =0.36 0.74 2.97 5.77 kN/m
cm?2/ cm2/m cm2/m cm2/ cm2/m cm2/m kN.m/ kN.m/
m m m m Vsw =
A's = 0.00 A's = A's = 0.00 A's = 0.00
A's = cm2/m 0.00 A's = cm2/m 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.51 4.51
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.02
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 4.69
Md = Md = kN/m
26.8 26.8 28.0 28.0
Fd = Fd =
1 1 c/16 c/16 vrdl =
kN.m 7i£5 kN.m 7i£5 141.90
/m /m (3.14 (3.14 KN/m
Situaga Situaga cm2/m | cm2/m Modelo I
o: PE o: PE ) ) oaelo
X As = As = M= M= vrd2 =
2.35 As= | 535 As = 2.31 1.07 | 113255
PAR2 cm2/ 1.17 cm?2/ 1.01 kN.m/ kN.m/ kN/m
-B cm2/m cm2/m
m m m m
. . Vsw =
A's = /3_55(; A's = /3.57; = = 0.00
0.00 cm2/m 0.00 cm2/m 45.77 45.77 kN/m
cm2/ cmz2/ kN kN
m m asw =
fiss = fiss = 0.00
0.02 0.02 cm2/m
mm mm
Md = Md = As = A's = vsd =
Y 26.8 26.8 3.02 3.02 8.72
1 1 cm2/m | cm2/m kN/m
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kN.m kN.m 28.0 28.0 vrdl =
/m /m c/16 c/16 138.62
kN/m
(3.14 (3.14
cm2/m | cm2/m vrd2 =
As = As = ) ) 1097.84
2.42 2.42 KN/m
cm2/ cmz2/ M= M=
m m 2.09 0.59 VSW =
kN.m/ kN.m/ 0.00
A's = A's = m m kN/m
0.00 0.00
cmz2/ cmz2/ = = asw =
m m 0.00 0.00 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.00
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 23.85
I\;g ; I\;g 8= 8.0 8.0 KN/m
. Fd = . Fd = @8. @8.
1 1 c/16 c/16 vrdl =
kN.m Fd = 6|6("\?8 kN.m Fd = 6|6("\?8 141.90
/m | 43.88 kN /m | 43.88 kN (3-2;4 (3-2;4 kN/m
) o . ~ | cm2/m | cm2/m
Situagsio: Sc')t_”g‘éa Situagsio: Sc')t_”g‘éa ) ) Modelo
X As = GE As = As = GE As = = = vrd2 =
2.35 | As =10.06 154 2.35 | As=0.11 154 5.37 6.07 1132.55
cr::/ cm2/m cm2/m cnr::/ cm2/m cm2/m kNr.nm/ kNr.nm/ kN/m
A's = 0.00 Als = A's = 0.00 Als = Vsw =
A's = cm2/m 0.00 A's = cm2/m 0.00 = = 0.00
0.00 cm2/m 0.00 cm2/m 40.81 40.81 kN/m
PAR2 cmz2/ cmz2/ kN kN
m m asw =
-C fiss = | fiss = 0.00
0.03 0.05 cm2/m
mm mm
Md = Md = As = A's = vsd =
26.8 Fd = 26.8 Fd = 3.02 3.02 19.59
1 7.54 kN 1 Fd = 7.54 kN | cm2/m | cm2/m kN/m
kN.m Situagg | KN-m 1049 kN Situacs | ©8.0 | 08.0 vrdl =
/m 0:GE | /™ | situagdo: | 0:GE | /16 /16 138.62
GE kN/m
Y As = As = (3.14 (3.14
As = 0.23 As = As = 0.37 0.69 cm2/m | cm2/m vrd2 =
2.42 cm2/m 2.4 cm2/m cm2/m ) ) 1097.84
cmz/ As= | “M* | s =0.00| A's= M = M = KN/m
m 0.00 m cm2/m 0.00 1.13 5.30 VSW =
A's = cmz2/m Als = cm2/m kN.m/ kN.m/ 0.00
0.00 0.00 m m kN/m
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cmz2/ cmz2/ F = F = asw =
m m 4.83 4.83 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.01
mm mm
As = A's =
2.01 2.01 vsd =
cm2/m | cm2/m 0.00
11.9 11.9 8.0 8.0
2 ;:_9‘2 2 ;:_9‘2 c/20 c/20 vrdl =
kN.m KN kN.m KN 96.21
/m /m (2.251 (2.251 kN/m
Situaca Situaca cm)/m cm)/m Modelo 1
o: PE o: PE
X As = _ As = _ M= M= vrd2 =
1.68 ’353; 1.68 ’353; 0.00 0.00 698.63
cmz2/ cm2/m cm2/ cm2/m kN.m/ kN.m/ kN/m
m m m m
. . Vsw =
A's = /?).53; A's = /?).53; = = 0.00
0.00 cm2/m 0.00 cm2/m 16.62 16.62 kN/m
cmz2/ cm2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
PAR3
As = A's =
2.01 2.01
cm2/m | cm2/m vsd =
Md = Md = 0.00
11.9 11.9 8.0 8.0 kN/m
2 Fd = 2 Fd = c/20 c/20
kN.m 1.41 kN | kN.m 1.41 kN vrdl =
/m /m (2.51 (2.51 92.31
Situaga Situagd | cm2/m | cm2/m kN/m
o: PE o: PE ) )
vrd2 =
Y As = As = As = As = M= M= 663.91
1.76 0.02 1.76 0.02 0.00 0.00 kN/m
cm2/ cm2/m cmz2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.02 A's = 0.02 = = kN/m
0.00 cm2/m 0.00 cm2/m 0.84 0.84
cm2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
PAR4 Md = Fd = Fd = Md = Fd = Fd = As = A's = vsd =
X 66.88 66.88 3.02 3.02 23.85
-A 261-8 43.88 kN KN 261-8 43.88 kN KN em2/m | cm2/m KN/m
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kN.m | Situacao: Situacd | kN.m | Situacgdo: Situaga 28.0 8.0 vrdl =
/m GE o: GE /m GE o: GE c/16 c/16 141.90
kN/m
As = 0.06 As = As = 0.11 As = (3.14 (3.14
cm2/m 1.54 cm2/m 1.54 cm2/m | cm2/m Modelo I
As = cm2/m | AS = cm2/m ) )

2.35 | A's = 0.00 2.35 | A's = 0.00 vrd2 =
cm2/ cm2/m A's = cmz2/ cm2/m A's = M= M= 1132.55
m 0.00 m 0.00 5.37 6.07 kN/m

cm2/m cm2/m kN.m/ kN.m/
A's = A's = m m VSW =
0.00 0.00 0.00
cmz2/ cmz2/ = = kN/m
m m 40.81 40.81
kN kN asw =
0.00
fiss = fiss = cm2/m
0.03 0.05
mm mm
As = A's =
3.02 3.02
cm2/m | cm2/m vsd =
Md = Md = 19.59
26.8 26.8 8.0 8.0 kN/m
1 Fd = 1 Fd = c/16 c/16
kN.m 7.54 kN | kN.m Fd = 7.54 kN vrdl =
/m /m | 16.49 kN (3.14 | (3.14 138.62
Situaga Situagd | cm2/m | cm2/m kN/m
o: GE Situagdo: o: GE ) )
GE vrd2 =
Y As = As = As = As = = = 1097.84
2.42 0.23 2.42 | As =0.37 0.69 1.13 5.30 kN/m
cmz2/ cm2/m cmz2/ cm2/m cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00 A's = 0.00
A's = 0.00 A's = cmz2/m 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.83 4.83
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.01
mm mm
Md = Fd = Md = Fd = As = A's =
26.8 75.05 26.8 75.05 3.02 3.02 vsd =
1 KN 1 KN cm2/m | cm2/m 4.69
kN.m kN.m kN/m
Situacd Situacd #8.0 #8.0
/m /m /16 | /16 vrdl =
o: PE o: PE
PAR4 (3.14 | (3.14 14190
B X As = As = ; ; kN/m
As = 1.17 | As= 1,01 | cm/m | cm/m
2.35 cmz/m | 2.35 cm2/m ) ) Modelo I
cm2/ , cm?/ , M= M= vrd2 =
m A's = m A's = 2.31 1.07 | 113255
0.56 0.72 kN.m/ kN.m/ kN/m
A's = cmz/m | A's = cm2/m ' '
0.00 0.00 m m
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

cmz2/ cmz2/ F = F = VSW =
m m 45.77 45.77 0.00
kN kN kN/m
fiss = fiss = asw =
0.02 0.02 0.00
mm mm cm2/m
As = A's =
3.02 3.02
cm2/m | cm2/m vsd =
Md = Md = 8.72
26.8 26.8 8.0 8.0 kN/m
1 1 c/16 c/16
kN.m kN.m vrdl =
/m /m (3.14 (3.14 138.62
cm2/m | cm2/m kN/m
) )
vrd2 =
Y As = As = M= M= 1097.84
2.42 2.42 2.09 0.59 kN/m
cmz2/ cmz2/ kN.m/ kN.m/
m m m m Vsw =
0.00
A's = A's = = = kN/m
0.00 0.00 0.00 0.00
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 20.34
Md = Md = kN/m
26.8 26.8 28.0 8.0
Fd = Fd =
1 1 c/16 c/16 vrdl =
kN.m 6?("\?0 kN.m Fd = 6?("\?0 141.90
/m /m 30.51 kN (3'2;4 (3'2;4 kN/m
Situaga . .. Situaga cm=/m | cm=/m
o: PE SltuGa:E;ao. o: GE ) ) Modelo I
X As = As = As = As = M= M= vrd2 =
2.35 2.35 | As=0.18 3.39 5.23 1132.55
PAR4 cm2/ 1.25 cm?2/ cm2/m 1.58 kN.m/ kN.m/ kN/m
-C cm2/m cm2/m
m m A's = 0.00 m m VSW =
A's = %ZI A's= | cm2/m /3_50(‘) = = 0.00
0.00 cm2?/m 0.00 cm2/m 41.77 41.77 kN/m
cm2/ cmz2/ kN kN
m m asw =
fiss = fiss = 0.00
0.02 0.04 cm2/m
mm mm
y M| Fd= Fd= | Md~| Fd= = | T | 5o ;idog
26.8 | 21.38kN | 7.01kN | 26.8 | 21.38kN | 7.01 kN ’ ' '
1 1 cm2/m | cm2/m kN/m
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kN.m | Situacao: Situacd | kN.m | Situacgdo: Situaga 28.0 8.0 vrdl =
/m GE o: GE /m GE o: GE c/16 c/16 138.62
kN/m
As = 0.09 As = As = 0.36 As = (3.14 (3.14
cm2/m 0.46 cm2/m 0.74 cm2/m | cm2/m vrd2 =
As = cm2/m | AS = cm2/m ) ) 1097.84
2.42 | A's =0.00 2.42 | A's = 0.00 kN/m
cm2/ cm2/m A's = cmz2/ cm2/m A's = M= M=
m 0.00 m 0.00 2.97 5.77 VSW =
cm2/m cm2/m kN.m/ kN.m/ 0.00
A's = A's = m m kN/m
0.00 0.00
cmz2/ cmz2/ = = asw =
m m 4.51 4.51 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.02
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 7.96
Md = Md = kN/m
26.8 26.8 8.0 8.0
1 1F;7‘4 1 1F;7‘4 c/16 c/16 vrdl =
kN.m k'N kN.m | Fd = 2.81 k'N 141.90
/m /m kN (3'2;4 (3'2;4 kN/m
) o . ~ | cm2/m | cm2/m
S(')t:usga Situacsio: Sc')t:”g‘éa ) ) Modelo I
GE
X As = As = As = As = = = vrd2 =
2.35 0.18 2.35 | As=0.14 0.34 0.27 1.56 1132.55
cmz2/ cm2/m cmz2/ cm2/m cm2/m kN.m/ kN.m/ kN/m
m m A's = 0.00 m m VSW =
A's = %S1I A's = cm2/m /-(\)SOS = = 0.00
0.00 cm2/m 0.00 cm2/m 8.39 8.39 kN/m
cmz2/ cmz2/ kN kN
PARS5 m m asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
Md = Md = As = A's = vsd =
26.8 Fd = 26.8 Fd = 3.02 3.02 4.10
1 1.91 kN 1 1.91 kN | cm2/m | cm2/m kN/m
kN.m Situagg | KN-m Situacs | ©8.0 | 08.0 vrdl =
/m o:GE | /M o: PE /16 /16 138.62
kN/m
Y As = As = (3.14 (3.14
As = 0.15 As = 0.03 cm2/m | cm2/m vrd2 =
2.42 cm2/m 2.4 cmz/m ) ) 1097.84
cmz2/ As= | cm?/ A's = M = M = KN/m
m 0.00 m 0.01 1.01 0.10 VSW =
A's = cmz2/m Als = cmz2/m kN.m/ kN.m/ 0.00
0.00 0.00 m m kN/m
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

cmz2/ cmz2/ F = F = asw =
m m 1.24 1.24 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.00
mm mm
As = A's =
2.25 2.25 vsd =
cm2/m | cm2/m 12.44
20.0 20.0 8.0 8.0
Fd = Fd =
1 1 c/22 c/22 vrdl =
kN.m 3?('38 kN.m Fd = 3?('38 140.43
/m /m 12.82 kN (2'58 (2'58 kN/m
o . - cm2/m | cm2/m
Situaga . ~ . Situaga
o: PE Sltugé;ao. o: GE ) ) Modelo I
X As = As = As = As = M= M= vrd2 =
1.75 0.37 1.75 | As = 0.46 1.03 0.10 5.63 1132.55
cm?2/ cm2/m cm2/ cm2/m cm2/m kN.m/ kN.m/ kN/m
m m A's = 0.00 m m VSW =
A's = /3.53; A's= | cm2/m /3_50(‘) = = 0.00
0.00 cm2/m 0.00 cm2/m 20.20 20.20 kN/m
cmz2/ cm2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.04 cm2/m
mm mm
PARG6
As = A's =
4.50 4.50
cm2/m | cm2/m vsd =
Md = Md = 8.66
40.0 40.0 28.0 8.0 kN/m
1 Fd = 1 Fd = c/11 c/11
kN.m 7.54 kN | kN.m 7.54 kN vrdl =
/m /m (4.57 (4.57 141.08
Situaga Situagd | cm2/m | cm2/m kN/m
o: GE o: GE ) )
vrd2 =
Y As = As = As = As = M= M= 1097.84
3.64 0.23 3.64 0.22 1.13 1.05 kN/m
cm2/ cm2/m cmz2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.00 A's = 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.83 4.83
cm2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
Md = Fd = Fd = Md = Fd = As = A's = vsd =
PAR7 X 40.0 14.49 kN 16.32 40.0 16.32 4.50 4.50 9.01
1 kN 1 kN cm2/m | cm2/m kN/m
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kN.m | Situacao: Situacd | kN.m Situaga 28.0 8.0 vrdl =
/m GE o: GE /m o: GE c/11 c/11 144.34
kN/m
As = 0.17 As = As = (4.57 (4.57
cm2/m 0.57 0.39 cm2/m | cm2/m Modelo I
As = cm2/m | AS= cm2/m ) )

3.53 | A's =0.00 3.53 vrd2 =
cm2/ cm2/m A's = cmz2/ A's = M= M= 1132.55
m 0.00 m 0.00 3.01 1.59 kN/m

cm2/m cm2/m kN.m/ kN.m/
A's = A's = m m VSW =
0.00 0.00 0.00
cmz2/ cmz2/ = = kN/m
m m 9.99 9.99
kN kN asw =
0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
As = A's =
2.25 2.25
cm2/m | cm2/m vsd =
Md = Md = 8.34
20.0 20.0 8.0 8.0 kN/m
1 Fd = 1 Fd = c/22 c/22
kN.m 7.74 kN | kN.m 7.74 kN vrdl =
/m /m (2.28 (2.28 137.14
Situaga Situagd | cm2/m | cm2/m kN/m
o: GE o: GE ) )
vrd2 =
Y As = As = As = As = = = 1097.84
1.80 0.18 1.80 0.18 0.56 0.51 kN/m
cmz2/ cm2/m cmz2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.00 A's = 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.96 4.96
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
Md = Fd = Md = Fd = As = A's =
40.0 16.32 40.0 16.32 4.50 4.50 vsd =
1 Fd = KN 1 KN cm2/m | cm2/m 9.01
KN.m 14.49 kN kN.m 8.0 8.0 kN/m
/m Situagdo: S|t.uaga /m S|t.uaga c/11 c/11 vrdl =
GE o: GE o: GE 144.34
PARS X As = 0.17 As = As = c(:lzi; c(:lzi; Kii/m
As = L 0.57 As = 0.39
3.53 cm2/m cm2/m 3.53 cm2/m ) ) Modelo I
cm?/ | a's = 0.00 , cm2/ , M = M = vrd2 =
m cm2/m A's = m A's = 3.01 1.59 | 1132.55
0.00 0.00 kN.m/ kN.m/ kN/m
A's = cmz/m | A's = cm2/m ' '
0.00 0.00 m m
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

cmz2/ cmz2/ F = F = VSW =
m m 9.99 9.99 0.00
kN kN kN/m
fiss = fiss = asw =
0.00 0.00 0.00
mm mm cm2/m
As = A's =
2.25 2.25
cm2/m | cm2/m vsd =
Md = Md = 8.34
20.0 20.0 8.0 8.0 kN/m
1 Fd = 1 Fd = c/22 c/22
kN.m 7.74 kN | kN.m 7.74 kN vrdl =
/m /m (2.28 (2.28 137.14
Situaga Situagd | cm2/m | cm2/m kN/m
o: GE o: GE ) )
vrd2 =
Y As = As = As = As = M= M= 1097.84
1.80 0.18 1.80 0.18 0.56 0.51 kN/m
cm?2/ cm2/m cm2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.00 A's = 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.96 4.96
cmz2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 8.49
Md = Md = kN/m
26.8 26.8 28.0 28.0
Fd = Fd =
1 1 c/16 c/16 vrdl =
kN.m 2154 kN.m 2154 141.90
/m /m (3.14 (3.14 KN/m
Situaga Situaga cm2/m | cm2/m Modelo I
o: PE o: PE ) ) oaelo
X As = As = M= M= vrd2 =
2.35 /8_55; 2.35 /8_54; 1.57 1.26 | 113255
PAR9 cm2/ cm2/m cm2/ cm2/m kN.m/ kN.m/ kN/m
m m m m
. . Vsw =
A's = /?).Slc_) A's = /?).51(; = = 0.00
0.00 cm2/m 0.00 cm2/m 17.96 17.96 kN/m
cm2/ cmz2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
Md = Fd = Md = Fd = As = A's = vsd =
Y 26.8 6.87 kN | 26.8 6.87 kN 3.02 3.02 7.77
1 1 cm2/m | cm2/m kN/m
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

kN.m Situagd | kN.m Situaga 28.0 28.0 vrdl =
/m o: GE /m o: PE c/16 c/16 138.62
kN/m
As = As = (3.14 (3.14
0.18 0.14 cm2/m | cm2/m vrd2 =
As = cm2/m | AS = cm2/m ) ) 1097.84
2.42 2.42 KN/m
cm2/ A's = cmz2/ A's = M= M=
m 0.00 m 0.02 0.74 0.35 VSW =
cm2/m cm2/m kN.m/ kN.m/ 0.00
A's = A's = m m kN/m
0.00 0.00
cmz2/ cmz2/ = = asw =
m m 4.41 4.41 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.00
mm mm
As = A's =
3.02 3.02 vsd =
cm2/m | cm2/m 8.49
I\;g ; I\;g 8= 8.0 8.0 KN/m
' Fd = ' Fd = 9. 3.
1 1 c/16 c/16 vrdl =
o 2714 |y 27.14 141.90
/m /m (3.14 (3.14 KN/m
Situaca Situaca cm2/m | cm2/m Modelo 1
o: PE o: PE ) ) oaelo
X As = As = = = vrd2 =
2.35 /8_55; 2.35 /8_54; 1.57 1.26 | 1132.55
cmz2/ cm2/m cmz2/ cm2/m kN.m/ kN.m/ kN/m
m m m m
, , Vsw =
o5 | ae ol I I
0.00 0.00 17.96 17.96 kN/m
2 cm2/m N cm2/m
PAR1 cmz2/ cmz2/ kN kN
0 m m . . asw =
fiss = fiss = 0.00
0.00 0.00 cm2/m
mm mm
Md = Md = As = A's = vsd =
26.8 Fd = 26.8 Fd = 3.02 3.02 7.77
1 6.87 kN 1 6.87 kN | cm2/m | cm2/m kN/m
kN.m Situagg | KN-m Situacs | ©8.0 | 08.0 vrdl =
/m o:GE | /M o: PE /16 /16 138.62
kN/m
Y As = As = (3.14 (3.14
As = 0.18 As = 0.14 cm2/m | cm2/m vrd2 =
2.42 cm2/m 2.4 cmz/m ) ) 1097.84
cmz/ Ns= | M/ As= | M= M = K
m 0.00 m 0.02 0.74 0.35 VSW =
A's = cm2/m Als = cm2/m kN.m/ kN.m/ 0.00
0.00 0.00 m m kN/m
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

cmz2/ cmz2/ F = F = asw =
m m 4.41 4.41 0.00
kN kN cm2/m
fiss = fiss =
0.00 0.00
mm mm
As = A's =
2.25 2.25 vsd =
cm2/m | cm2/m 11.36
Md = Md = kN/m
20.0 20.0 8.0 8.0
Fd = Fd =
1 1 c/22 c/22 vrdl =
kN.m 2?("\72 kN.m Fd = 2?("\72 140.43
/m /m 11.43 kN (2'58 (2'58 kN/m
o . - cm2/m | cm2/m
Situaga . ~ . Situaga
o: PE Sltugé;ao. o: GE ) ) Modelo I
X As = As = As = As = M= M= vrd2 =
1.75 0.32 1.75 | As =0.39 0.88 0.10 4.87 1132.55
cm?2/ cm2/m cm2/ cm2/m cm2/m kN.m/ kN.m/ kN/m
m m A's = 0.00 m m VSW =
A's = /3.52; A's= | cm2/m /3_50(‘) = = 0.00
0.00 cmzym | 0:00 cmzym | 17-57 | 1757 kN/m
cmz2/ cm2/ kN kN
m m asw =
fiss = fiss = 0.00
0.00 0.03 cm2/m
PAR1 mm mm
1 As = A's =
4.50 4.50
cm2/m | cm2/m vsd =
Md = Md = 7.40
40.0 40.0 28.0 8.0 kN/m
1 Fd = 1 Fd = c/11 c/11
kN.m 7.01 kN | kN.m 7.01 kN vrdl =
/m /m (4.57 (4.57 141.08
Situaca Situacd | cm2/m | cm2/m kN/m
o: GE o: GE ) )
vrd2 =
Y As = As = As = As = M= M= 1097.84
3.64 0.21 3.64 0.19 0.99 0.85 kN/m
cm2/ cm2/m cm2/ cm2/m kN.m/ kN.m/
m m m m VSW =
A's = A's = 0.00
A's = 0.00 A's = 0.00 = = kN/m
0.00 cm2/m 0.00 cm2/m 4.51 4.51
cm2/ cmz2/ kN kN asw =
m m 0.00
fiss = fiss = cm2/m
0.00 0.00
mm mm
8
ARMADURAS NEGATIVAS (NA CONTINUIDADE)
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

Viga Laje 1 Momento negativo Momento positivo
Armaduras
Flexo Flexo Flexo Flexo
Flexdao Flexao finais
Trecho | Laje 2 compressao tracao compressao | tragao
Md =
40.01 Fd = As =24.50
kN.m/m 15.09 kN cm2/m
L1 Situacdo: (#8.0 ¢/11 -
PE 4.57 cm2/m)
Barra As = .
3.53 As = 0.23 fiss = 0.00
PAR10 CmZ/m cm2/m mm
A's = A's = 0.12
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 15.09 kN cm2/m
Situac3o: (8.0 c/11 -
PARLD pg 4.57 cm2/m)
Barra As = _
3.53 As = 0.30 fiss = 0.00
L1 cm2/m cm2/m mm
A's = A's = 0.05
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 1.91 As =24.50
kN.m/m kN cm2/m
L1 Situagéo: (28.0 c/11 -
PE 4.57 cm?/m)
Barra As = _
3.53 As = 0.03 fiss = 0.00
PAR1 cmZ/m sz/m mm
A's = A's = 0.01
0.00 cm2/m
cm2/m
Fd = 1.91 As = 4.50
Md = KN cm2/m
40.01
PAR1 | kN.m/m Situagdo: (#8.0 ¢/11 -
GE 4.57 cm2/m)
e As = 0.16 fiss = 0.00
L1 As = sz/m mm
3.53
cm2/m A's = 0.00
cm2/m
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

A's =
0.00
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.75 kN cm2/m
L1 Situagdo: (28.0 c/11 -
PE 4.57 cm?/m)
Barra As = .
3.53 As = 0.20 fiss = 0.00
PARS cmZ/m sz/m mm
A's = A's = 0.07
0-00 CmZ/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.75 kN cm2/m
PAR8 Situagéo: (28.0 c/11 -
GE 4.57 cm?/m)
Barra As = .
3.53 As = 0.28 fiss = 0.00
L1 cm2/m cm2/m mm
A's = A's = 0.00
0.00 sz/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 28.05 kN cm2/m
L2 Situagdo: (8.0 c/11 -
PE 4.57 cm?/m)
Barra As = _
PAR2- 3.53 As = 0.39 fiss = 0.00
2 2 mm
B cm2/m cm2/m
A's = A's = 0.25
0.00 sz/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 27.14 kN cm2/m
PAR2- Situagdo: (8.0 ¢/11 -
B GE 4.57 cm2/m)
Barra As = .
3.53 As = 0.62 fiss = 0.00
L1 cm2/m cm2/m mm
A's = A's = 0.00
0-00 CmZ/m
cm2/m
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

Md =
40.01 Fd = 21.18 Fd = As =24.50
kN.m/m ‘kN ' 28.05 kN cm2/m
. - Situacgédo: (8.0 c/11 -
L1 Situacao: GE GI(E; 4.57 cm2/m)
Barra As = _ -
3.53 Ascn;;/)r'j“ As = 0.88 fiss = 0.00
L2 cm2/m cm2/m mm
A's = Ain:;rfo A's = 0.00
0-00 CmZ/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 15.09 kN cm2/m
L3 Situagdo: (8.0 c/11 -
PE 4.57 cm?/m)
Barra As = _
3.53 As = 0.23 fiss = 0.00
PAR9 sz/m sz/m mm
A's = A's = 0.12
0.00 sz/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 15.09 kN cm2/m
Situagdo: (8.0 c/11 -
e PEg 4.57 cm2/m)
Barra As = _
3.53 As = 0.30 fiss = 0.00
L3 cm2/m cm2/m mm
A's = A's = 0.05
0-00 CmZ/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 28.05 kN cm2/m
L2 Situagdo: (28.0 c/11 -
PE 4.57 cm2/m)
Barra As = .
_ 3.53 As = 0.39 fiss = 0.00
PAR4 .
B cm2/m cm2/m
A's = A's = 0.25
0-00 CmZ/m
cm2/m
PAR4-
Md =
B Fd = As = 4.50
parr k;Or':/; 27.14 kN cm2/m
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

L3 Situagdo: (28.0 /11 -
GE 4.57 cm2/m)
As =
3.53 As = 0.62 fiss = 0.00
cm2/m cm2/m mm
A's = A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 21.18 Fd = As =24.50
kN.m/m o 28.05 kN cmz/m
. o Situagdo: (28.0 ¢c/11 -
L3 Situagao: GE Gé 4.57 cm?/m)
Barra As = _ _
3.53 Ascn:;;r'j“ As = 0.88 fiss = 0.00
L2 cm2/m cm2/m mm
A's = A(S:nfz?rfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.75 kN cm2/m
L3 Situacdo: (#8.0 ¢/11 -
PE 4.57 cm?/m)
Barra As = _
3.53 As = 0.20 fiss = 0.00
PAR7 cmZ/m sz/m mm
A's = A's = 0.07
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.75 kN cm2/m
PAR7 Situacdo: (#8.0 ¢/11 -
GE 4.57 cm2/m)
Barra As = .
3.53 As = 0.28 fiss = 0.00
L3 cm2/m cm2/m mm
A's = A's = 0.00
0.00 cm2/m
cm2/m
Fd =1.91 As = 4.50
L3 Md = kN cm2/m
Barra 40.01 Situagéo: (8.0 c/11 -
KN.m/m PE 4.57 cm2/m)
PARS As = 0.03 fiss = 0.00
cm2/m mm
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

As = A's = 0.01
3.53 cm2/m
cm2/m
A's =
0.00
cm2/m
Md =
40.01 Fd = 1.91 As =24.50
kN.m/m kN cm2/m
PARS Situagdo: (¢8.0 c/11 -
GE 4.57 cm2/m)
Barra As = _
3.53 As = 0.16 fiss = 0.00
L3 cm2/m cm2/m mm
A's = A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 7.01 As =24.50
kN.m/m kN cm2/m
L2 Situagdo: (88.0 c/11 -
PE 4.57 cm2/m)
Barra As = .
3.53 As = 0.08 fiss = 0.00
PAR11 Cm2/m cm2/m mm
A's = A's = 0.08
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 24.94 Fd = 7.01 As =24.50
kN.m/m e kN cm2/m
kN
. ~ Situagdo: (28.0 ¢c/11 -
PAR11 Situagao: GE Gé 4.57 cm?/m)
Barra As = _ _
3.53 Af:n:2(/Jr.1?5 As = 0.47 fiss = 0.00
L2 cm2/m cm2/m mm
A's = A(s:n;%oo A's = 0.00
0.00 cm2/m
cm2/m
Md = Fd = 21.38 As = 4.50
40.01 kN Fd = cm2/m
L2 KNI 34.29 kN
-M/M | Situagdo: GE (8.0 c/11 -
Situagdo: 4.57 cm2/m)
Barra As = 0.39 GE
PAR2- As = cm2/m fiss = 0.01
A 353 As =1.11 mm
' A's = 0.00 cm2/m
cm2/m cm2/m
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A's = A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 21.38 Fd = As =24.50
kN.m/m o 34.29 kN cmz/m
PAR2- : . (28.0 c/11 -
. ~ Situagao:
A Situagao: GE GI(E; 4.57 cm2/m)
Barra As = _ .
3.53 Ascnzz(/)r'jl As = 0.93 fiss = 0.01
L2 sz/m Cm2/m mm
A's = Ain:;rfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 16.49 Fd = As =24.50
kN.m/m o 33.10 kN cm2/m
L2 ituacio: (8.0 ¢/11 -
. ~ Situagao:
Situagao: GE GI(E; 4.57 cm2/m)
Barra As = _ N
PARD- 3.53 Af:n:;/Jr.:s As = 1.02 fiss = 0.01
C cm2/m cm2/m mm
A's = Air:zzfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 16.49 Fd = As =24.50
kN.m/m o 33.10 kN cmz/m
PAR2- ituacso: (8.0 ¢/11 -
. ~ Situagao:
C Situagao: GE Gé 4.57 cm?/m)
Barra As = _ _
3.53 Ascn:;/Jr.\:O As = 0.76 fiss = 0.00
L2 cmz2/m cm2/m mm
A's = A(s:n;%oo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 7.54 As = 4.50
kN.m/m kN cm2/m
L2 Situacdo: (#8.0 ¢/11 -
PE 4.57 cm?/m)
Barra As = -
3.53 As = 0.09 fiss = 0.00
PAR6 cmZ/m sz/m mm
A's = A's = 0.09
0.00 cm2/m
cm2/m
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A\
W/

FRAGA MARQUES

Solugées em Engenharia

PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

Md =
40.01 Fd =573 | Fd=7.54 As = 4.50
kN.m/m = o KN cmz/m
kN
e 8.0 ¢/11 -
N Situagdo: (o
PARG Situagao: GE GE 4.57 cm2/m)
Barra As = _ .
3.53 Ain;;/)rfs As = 0.51 fiss = 0.00
L2 cm2/m cm2/m mm
A's = Ain:;rfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 | ..o Fd = As = 4.50
kN.m/m o 33.10 kN cm2/m
L2 o (28.0 ¢/11 -
o t :
Situagdo: GE S uglcz;ao 4.57 cm2/m)
As =
Barra 353 As=038 | ., fiss = 0.01
PAR4- ' cm2/m o mm
A cm2/m cm2/m
A's = A(s:n;%oo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 16.49 Fd = As =24'50
kN.m/m o 33.10 kN cmz/m
PAR4- . o (8.0 ¢/11 -
o t :
A Situagdo: GE S uglcz;ao 4.57 cm2/m)
Barra As = _ .
3.53 Ascn:;/)r'nlo As = 0.76 fiss = 0.00
L2 cmz2/m cm?/m mm
A's = Ain;?rfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
4001 | .o e Fd = As = 4.50
kN.m/m o 34.29 kN cm2/m
L2 : 5 . (28.0 c/11 -
. ~ Situagao:
Situagao: GE GE 4.57 cm2/m)
As =
Barra 353 As=039 | ..y fiss = 0.01
PAR4- ' cm2/m o mm
C cm2/m cm2/m
A's = Ain:;rfo A's = 0.00
0.00 cm2/m
cm2/m
PAR4- Md = Fd = 21.38
C kN Fd = As = 4.50
Barra I(:0.01 34.29 kN cm2/m
.m/m Situagdo: GE

EXE.066-2025.MG.PCR.SES.MEC=0
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

L2 As = 0.21 Situacgao: (28.0 c/11 -
cm2/m GE 4.57 cm2/m)
As =
3.53 A's = 0.00 As = 0.93 fiss = 0.01
cm2/m cm2/m cm2/m mm
A's = A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24'5°
KN.m/m | Fd =8.69 kN | 21.20 kN cmz/m
PAR2- Situacdo: GE Situac3o: (8.0 ¢/11 -
A GE 4.57 cm2/m)
Barra As = As = 0.47 §
3.53 cm2/m As = 0.85 fiss = 0.00
cm2/m cm2/m mm
PAR11 A's = 0.00
A's = cm2/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 21.20 kN cm2/m
PAR11 Situacgo: (28.0 c/11 -
PE 4.57 cm?/m)
Barra As = )
i 3.53 As = 0.24 fiss = 0.00
PAR2 mm
A cm2/m cm2/m
A's = A's = 0.24
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 23.28 Fd = he e
kN.m/m o 68.90 kN cm2/m
PAR2- acEo (8.0 c/11 -
A Situagdo: GE S|tu:é;ao. 4.57 cm2/m)
Barra As = _ N
3.53 Ain:z(/Jr.nIO As = 1.25 fiss = 0.01
PAR10 cm2/m cm2/m mm
A's = A(S:n:;rfo A's = 0.41
0.00 cm2/m
cm2/m
Fd = As = 4.50
PAR10 Md = 72.98 kN cm2/m
Barra 40.01 Situacdo: (8.0 ¢/11 -
kN.m/m PE 4.57 cm2/m)
PAR2-
B As = 1.08 fiss = 0.01
cm2/m mm
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG
PROJETO EXECUTIVO - MEMORIA DE CALCULO

As = A's = 0.60
3.53 cm2/m
cm2/m
A's =
0.00
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 72.98 kN cm2/m
PAR2-
B Situagﬁo; (QB.O c/11 -
PE 4.57 cm2/m)
Barra As = _
3.53 As = 1.00 fiss = 0.01
PAR2- cm2/m cm2/m mm
A
A's = A's = 0.68
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 68.37 kN cm2/m
PAR2- Situagdo: (8.0 ¢/11 -
B PE 4.57 cm2/m)
Barra As = .
3.53 As = 1.09 fiss = 0.01
PARS cm2/m cm2/m mm
A's = A's = 0.48
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 25.23 Fd = As =24.50
kN.m/m o 66.88 kN cmz/m
PARS ituacio: (8.0 ¢/11 -
. ~ Situagao:
Situagao: GE Gé 4.57 cm?/m)
Barra As = _ _
PAR2- 3.53 Af:n:;/Jr.jO As = 1.54 fiss = 0.01
C cm2/m cm2/m mm
A's = A(s:n;%oo A's = 0.00
0.00 cm2/m
cm2/m
Md = As = 4.50
Fd = cmz2/m
PAR2- 40.01
C KN 68.37 kN
m/m (28.0 ¢/11 -
Barra Situagdo: 4.57 cm2/m)
PE
PAR2- As = As - 0.85 fiss = 0.00
B 3.53 cn:z/r.n mm
cm2/m

EXE.066-2025.MG.PCR.SES.MEC=0
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

A's = A's = 0.73
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 25.41 kN cm2/m
PAR2- Situagdo: (8.0 ¢/11 -
c PE 4.57 cm2/m)
Barra As = -
3.53 As = 0.29 fiss = 0.00
PAR6 cm2/m cm2/m mm
A's = A's = 0.29
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 10.38 Fd = As =24.50
kN.m/m _kN ' 25.41 kN cm2/m
PARG ituacdo: (08.0 ¢/11 -
. o Situagao:
Situagao: GE GI(E; 4.57 cm2/m)
As =
e 3.53 As=0.54 | o _1.00 fiss = 0.01
PAR2- : cm2/m s =1 .
C cm2/m cm2/m
A's = Air:zzfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
KN.m/m | Fd = 8.69 kN | 21.20 kN cmz/m
PARL1 Situacdo: GE | Situagdo: (28.0 c/11 -
GE 4.57 cm2/m)
Barra As = As = 0.47 _
PAR4- 3.53 sz/m As = 0.85 fiss = 0.00
2 2 mm
C cm2/m cm2/m
A's = 0.00
A's = cm2/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 21.20 kN cm2/m
PAR4- Situagdo: (8.0 ¢/11 -
c PE 4.57 cm2/m)
Barra As = .
3.53 As = 0.24 fiss = 0.00
PAR11 | CmM*/m cm2/m mm
A's = A's = 0.24
0.00 cm2/m
cm2/m

EXE.066-2025.MG.PCR.SES.MEC=0
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PROJETOS DO SISTEMA DE ESGOTAMENTO SANITARIO DA SEDE URBANA DE POCRANE - MG

PROJETO EXECUTIVO - MEMORIA DE CALCULO

Md =
40.01 Fd = 10.38 Fd = As =24.50
kN.m/m o 25.41 kN cm2/m
PAR4- : P (28.0 c/11 -
. ~ Situagao:
A Situagao: GE GE 4.57 cm?/m)
Barra As = _ -
3.53 Ascn;;/)r':“ As = 1.00 fiss = 0.01
PAR6 cm2/m cm2/m mm
A's = Ain:;rfo A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 25.41 kN cm2/m
PARG Situagdo: (8.0 c/11 -
PE 4.57 cm2/m)
Barra As = _
PAR4- 3.53 As = 0.29 fiss = 0.00
2 2 mm
A cm2/m cm2/m
A's = A's = 0.29
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 68.37 kN cm2/m
PAR4-
B Situagdo: (8.0 c/11 -
PE 4.57 cm2/m)
As =
Barra = _
3.53 As = 0.85 fiss = 0.00
PAR4- | cm2/m cm2/m mm
A
A's = A's = 0.73
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 25.23 Fd = As =24.50
kN.m/m _kN ' 66.88 kN cm2/m
PAR4- : P (28.0 c/11 -
. ~ Situagao:
A Situagao: GE GE 4.57 cm2/m)
Barra As = _ o
3.53 Af:n;;/Jr.:O As = 1.54 fiss = 0.01
PAR7 cm2/m cm2/m mm
A's = Ain:;rfo A's = 0.00
0.00 cm2/m
cm2/m
Barra PARY ZlodO:l Fd = As = 4.50
: 2
KN.m/m 68.37 kN cm2/m

EXE.066-2025.MG.PCR.SES.MEC=0
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PAR4- Situacgao: (28.0 c/11 -
B PE 4.57 cm2/m)
As =
3.53 As = 1.09 fiss = 0.01
cm2/m cm2/m mm
A's = A's = 0.48
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As = 4.30
kN.m/m 72.98 kN cmz/m
PAR4-
C Situagdo: (28.0 c/11 -
4.57 cm2/m)
A PE
Barra S = .
3.53 As = 1.00 fiss = 0.01
PAR4- cm2/m cm2/m mm
B
A's = A's = 0.68
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24-50
kN.m/m 72.98 kN cm2/m
PAR4- Situaco: (#8.0 c/11 -
B PE 4.57 cm2/m)
Barra As = )
3.53 As = 1.08 fiss = 0.01
PARY cm2/m cm2/m mm
A's = A's = 0.60
0.00 cm2/m
cm2/m
Md =
40.01 Fd = 23.28 Fd = he e
kN.m/m o 68.90 kN cm2/m
PAR9 s (8.0 ¢/11 -
Situacdo: GE Sltu:é;ao. 4.57 cm2/m)
As =
Barra 353 As=0.10 | \ ¢ fiss = 0.01
PAR4- ' cm2/m o mm
C cm2/m cm2/m
A's = A(S:n:;rfo A's = 0.41
0.00 cm2/m
cm2/m
Fd = As = 4.50
2
PAR1 Md = 11.85 kN cm2/m
Barra 40.01 Situacdo: (8.0 ¢/11 -
kN.m/m PE 4.57 cm2/m)
PARS As = 0.14 fiss = 0.00
cm2/m mm
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PROJETO EXECUTIVO - MEMORIA DE CALCULO

As = A's = 0.14
3.53 cm2/m
cm2/m
A's =
0.00
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m | Fd =2.47 kN | 11.85kN cm2/m
PARS Situagdo: GE | Situagdo: (28.0 c/11 -
GE 4.57 cm2/m)
Barra As = As = 0.14 _
3.53 cm2/m As = 0.33 fiss = 0.00
PAR1 cmZ/m sz/m mm
A's = 0.00
A's = cmz2/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
KN.m/m | Fd =2.47 kN | 11.85kN cmz2/m
PARS Situagdo: GE | Situacdo: (#8.0 c/11 -
GE 4.57 cm?/m)
Barra As = As = 0.14 .
3.53 cm2/m As = 0.33 fiss = 0.00
PAR7 cm2/m cm2/m mm
A's = 0.00
A's = cmz2/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.85 kN cm2/m
Situagdo: (8.0 ¢/11 -
PART pg 4.57 cm2/m)
Barra As = _
3.53 As = 0.14 fiss = 0.00
PARS cmz/m sz/m mm
A's = A's = 0.14
0.00 cm2/m
cm2/m
Md= | Fd=2.19 kN _ As = 4.50
Fd = cm2/m
40.01 11.32 kN
PAR9 | kN.m/m | Situagdo: GE ' (98.0 ¢/11 -
Barra As = 0.11 S‘t”géﬁoi 4.57 cm2/m)
2
= cmz/m fiss = 0.00
PARS5 As = As = 0.28
3.53 A's = 0.00 s - mm
cm2/m cm2/m cm2/m
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A's = A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.32 kN cm2/m
i 30: 8.0 ¢/11 -
Situagdo: (o
PARS PE 4.57 cm2/m)
Barra As = .
3.53 As = 0.13 fiss = 0.00
PAR9 cm2/m cm2/m mm
A's = A's = 0.13
0.00 cm2/m
cmz/m
Md =
40.01 Fd = As =24.50
KN.m/m | Fd = 2.19kN | 11.32 kN cm2/m
PAR1 Situagdo: GE | Situagdo: (#8.0 c/11 -
GE 4.57 cm2/m)
Barra As = As = 0.11 .
3.53 cm2/m As = 0.28 fiss = 0.00
PAR10 CmZ/m sz/m mm
A's = 0.00
A's = cm2/m A's = 0.00
0.00 cm2/m
cm2/m
Md =
40.01 Fd = As =24.50
kN.m/m 11.32 kN cm2/m
Situagdo: (8.0 ¢/11 -
PARIO PEg 4.57 cm2/m)
Barra As = _
3.53 As = 0.13 fiss = 0.00
PAR1 cmZ/m sz/m mm
A's = A's = 0.13
0.00 cm2/m
cm2/m

EXE.066-2025.MG.PCR.SES.MEC=0
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TERMO DE ENCERRAMENTO

Contratante: Prefeitura Municipal de Pocrane - MG

Contratada: Fraga Marques Engenharia Ltda - ME

Objeto Contratual: Projeto da Estacao de Tratamento de Esgoto da sede municipal de
Pocrane/MG.

Descricao: O presente documento, consiste na Meméria de Calculo, do projeto do

Sistema de Esgotamento Sanitario, da sede urbana do municipio de Pocrane/MG.

Pelo presente instrumento, fica encerrado o projeto supra relacionado, consistindo

em 69 (Sessenta e nove) paginas, devidamente numeradas.

X Conclusao Corregao Cancelamento

Pocrane, 21 de outubro de 2025.

Fraga Marques Engenharia Ltda Prefeitura Municipal de Pocrane/MG

Gerente do Projeto Cliente
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