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APRESENTACAO

O presente trabalho é parte integrante do Contrato n°. 094/2015, firmado entre a CESAN —
Companhia Espirito Santense de Saneamento e a Engesolo Engenharia Ltda., referente a
prestacéo de servicos de consultoria para elaboracéo e/ou estudos de Concepcéao, Projetos
Técnicos, em Sistemas de Abastecimento de Agua e Esgotamento Sanitario na Grande
Vitéria e no Interior do Estado do Espirito Santo.

Os servicos foram desenvolvidos em consonancia com a Autorizagdo de Servigo
N°023/094/2015 para Implantacdo do Sistema de Esgotamento Sanitario de Santa Maria
de Jetiba.

O projeto é composto dos seguintes documentos:

VOLUME | — PROJETO ESTRUTURAL
TOMO A — Memorial de Calculo — Estruturas de Concreto

TOMO B — Desenhos
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1. INTRODUCAO

Esta memoria de calculo tem como objetivo mostrar os dados utilizados para o
dimensionamento, bem como os resultados das estruturas de concreto do Sistema de
Esgotamento Sanitario de Santa Maria de Jetiba, localizada no municipio de Santa Maria
de Jetiba — ES. Sera apresentado o dimensionamento das estruturas de concreto da ETE
e das EEEBs.

1.1. DOCUMENTOS DE REFERENCIA

1.1.1. Projeto Hidraulico da ETE
B-055-000-92-2-XX-0001 a B-055-000-92-2-XX-0045.

1.1.2. Projeto Hidraulico das EEEB-E e EEEB-F
B-055-000-91-5-XX-0010 a B-055-000-91-5-XX-0013.

B-055-000-91-5-XX-0036 a B-055-000-91-5-XX-0040.

1.2. NORMAS APLICAVEIS

* NBR-6118 — Projeto de Estruturas de Concreto — Procedimento.
* NBR-6120 — Cargas para o calculo de estruturas de edificacdes
* NBR-6122 — Projeto e Execucgéo de Fundacdes.

* NBR-6123 - Forgas devidas ao vento em edificagcdes

* NBR 8681 — A¢Oes e Seguranga nas Estruturas — Procedimento

1.3. ESTRUTURAS DE CONCRETO INTEGRANTES DO PROJETO

» Filtro bioldgico aerado submerso

* Leito de secagem — Ampliagdo e novo.
» Tratamento primario.

» Casa de Sopradores.

« UASB.

« Decantador.

150 3001 &1 58 ENGESOLO ENGENHARIA LTDA.

wuneauveams § A5 B Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
e y Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br




O cesan

qualidade em saneamento

» Elevatoria de recirculagéo.
» Dispositivos de drenagem.

» EEEB-E e EEEB-F.

2. CONSIDERACOES PARA O DIMENSIONAMENTO

2.1. CRITERIO DE PROJETO

O dimensionamento das pecas estruturais sera feito seguindo as recomendacdes das
normas da ABNT. Foram considerados os estados limites ultimos (ELU) e os estados
limites de servico (ELS). O modelo estrutural trata-se de caixas prismaticas aérea,
enterradas e/ou semienterradas, com ou sem tampa sendo que serdo considerados 0s
esforcos devido ao peso proprio, sobrecarga e empuxo interno de agua, empuxo externo
do solo nas paredes enterradas ou semienterradas.

2.2. DADOS GERAIS

2.2.1. Concreto

« Classe de agressividade= lli(forte)

» Abertura maxima das fissuras= 0,3mm
« Dimensbes do agregado= 19mm

» fck=30 MPa

» Cobrimento de 4,0 cm

« Acgo Ca-50

2.3. PARAMETROS GEOTECNICOS

Para determinacdo dos parametros geotécnicos e tipo de fundacdes, foram realizadas
campanhas de sondagem e apresentadas nos documentos RELATORIO_SANTA _MARIA.
Conforme a locacdo dos furos de sondagem foram determinados os parametros
geotécnicos para cada estrutura. Os parametros calculados em fun¢do no nimero Nspr
para cada local foram a tensdo admissivel e o coeficiente de recalque vertical,
determinados pelas seguintes equagodes:

N,
Oaam =~ = [kgf /cm’]

— ENGESOLO ENGENHARIA LTDA.
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CRV = Ngprx3.000 (solos argilosos)[kN/m?]

Os parametros comuns adotados para todas as estruturas sdo peso especifico (y =
18,00 kN /m?) e coeficiente de empuxo determinado pela equacdo abaixo, considerado
0 angulo de atrito ¢ = 302:

2 o]

300
K = tg® <459 - (p—> = tg® (459 - ) = 0,333

2 2

A tabela a seguir apresenta os demais parametros adotados no dimensionamento de cada
estrutura:

Tabela 1. Parametros geotécnicos para cada unidade da ETE/EEEB.

Unidade NespT  ngpr  TensdoMdmissivel - Coeficente de Recolque
Filtro biolégico 04 9 1,80 27.000,00
Ampliacdo do leito de secagem 06 5 1,00 15.000,00
Leito de secagem novo 08 11 2,20 33.000,00
Tratamento Primario 01 10 2,00 30.000,00
Casa de sopradores 05 8 1,60 24.000,00
UASB 02 7 1,40 21.000,00
Decantador 04 9 1,80 27.000,00
Elevatoria de recirculagdo 05 5 1,00 15.000,00
EEEB-E 01 2 0,40 6.000,00
EEEB-F 01 6 1,20 18.000,00

24. CARGAS

2.4.1. Cargas Permanentes

Peso préprio gerada eletronicamente pelo programa

2.4.2. Cargas Acidentais

Sobrecarga = 2,00 kN/m?2

Sobrecarga de equipamentos sobre as lajes.

2.4.3. Peso especifico

¢ Concreto = 25,00 kN/m3

Agua = 10,00 kN/m3

ENGESOLO ENGENHARIA LTDA.
Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
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2.4.4. Carregamento nas lajes de fundo

* Peso da agua considerando o pior cenario com a estrutura 100% cheia.

2.4.5. Carregamento nas paredes lado interno

» Considerando a caixa cheia de 4gua temos;

Pagua = yagua-hagua

2.4.6. Carregamento nas paredes lado externo

» Para o trecho aéreo a carga externa sera igual a 0.

* Para o trecho enterrado ou semienterrado temos;

EL. D3 TERRENMO

H parede

MNLA

EL. FUNDO

vh

CIkO Ythol. agua

A carga g para carga retangular sera utilizada nas estruturas sobre efeito de trafego de
veiculos, cujo valor sera de 25,00 kN/mz2.

2.5. COMBINACOES

Para o dimensionamento das estruturas foram considerados, de acordo com as normas

técnicas da Associagdo Brasileira de Normas Técnicas (ABNT), os estados limites de

utilizagéo (flechas, aberturas de fissuras) e o Ultimo (seguranga), sempre considerando as

questdes relativas a durabilidade da estrutura.

As combinacdes de agbes de acdes usadas no célculo foram de acordo com NBR

8691:2003.

150 9001
BUREAU VERITAS |
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Combinagbes ultimas (ELU), que para o edificio em causa sdo consideradas Normais,
“Esgotamento da capacidade resistente para elementos estruturais de concreto armado”,

sendo o calculo das solicitagdes:
m n
Fyg = Z YgiFcix +vq|Fork + Z WoiFojk
i=1 j=2
De acordo com a tabela 11.3 da NBR 6118:2014

Os valores dos Coeficientes de ponderagéo das agbes (yf) no estado-limite dltimo (ELU),
foram os utilizados nas tabelas 11.1 e 11.2 da NBR 6118:2014.

Combinac@es de servico (ELS)

a) Combinacbes quase permanentes (CQP)

Fd = Z ng,k + 21/) Zj'ng,k

b) Combinagdes frequentes (CF)

Fa= ) Foue+ W1Fquic+ Y W2y

c) Combinacdes raras (CR)

Fa= ) Fouet Fouct ) W1y

De acordo com a tabela 11.4 da NBR 6118:2014

Os valores dos Coeficientes de ponderacdo das agdes (yf) no estado-limite de servigo
(ELS), foram os utilizados na tabela 11.2 da NBR 6118:2014.

Atabela 2.1 apresenta apresenta os coeficientes parciais de seguranga utilizados conforme
tabela 1 NBR 8681.

Tabela 3.1 — Coeficientes.

Coeficientes parciais de seguranga (y) Coeficientes de combinagio (1)
Favoravel Desfavoravel Principal (’P,,) Acompanhamento (i) )
Permanente — CP 1,00 1,40 - -
Sobrecarga — SC 0,00 1,40 1,00 0,80

150 3001 ) ENGESOLO ENGENHARIA LTDA.
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SOFTWARES UTILIZADOS NO DIMENSIONAMENTO

* Programa SAP 2000

e Strap 12.5

. Planilhas do Excel

3. DIMENSIONAMENTO - FILTRO BIOLOGICO AERADO SUBMER SO

3.1. MODELAGEM ESTRUTURAL

A figura 3.1 apresenta as dimensdes em planta do filtro bioldgico.

aaetill

s R ]
 — T ——

CZ Z7] woreri n s d

Conforme apresentado na figura, parte da estrutura é existente e sera reaproveitada. As
novas estruturas projetados sdo as paredes de separacao, vigas, caixas de descarga e

caixa divisora de vazao.

A modelagem estrutural foi feita no software SAP-2000 (figura 3.2) considerando os
parametros apresentados no item 2.

150 9001

BUREAU VERITAS
Certification
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Figura 3.2 — Modelo estrutural 3D.

Os carregamentos utilizados no dimensionamento foram:
e Cargas Permanentes (CP)
Peso proéprio
» Sobrecargas (SC)
Carregamento na laje de cobertura (SC)
Carregamento na laje de fundo (SCLF)

Carregamento nas paredes lado interno (SCPI)

Combinagéo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC
Comb 2: 1,4CP + 1,4SC + 1,4SCLF

Comb 3: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI

ENGESOLO ENGENHARIA LTDA.
Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
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RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrdnico.

As figuras 3.3 e 3.4 apresentam 0os momentos fletores na nova parede.

Figura 3.3 — Momento na direcéo X.

-550 440 -330 -220 -110 00 110 220 330 440 550 660 770 880

SAP2000 v14.2.2 - File:Filtro biologico - Resultant M11 Diagram (Gmax) - KN, m, C Units

Figura 3.4 — Momento na diregdo Y.

-385 330 -275 -220 -165 -110 55 00 55 110 165 220 275 330

SAP2000 v14.2.2 - File:Filtro biologico - Resultant M22 Diagram (Gmax) - KN, m, C Units

ENGESOLO ENGENHARIA LTDA.
Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
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ARMACAO NAS PAREDES

Conforme modelagem os esforgos maximos nas lajes de fundo séo:

Mx = 19,45 kNm

Parede e=20cm — {My = 2027 kNm

A figura a seguir apresenta o resultados do dimensionamento

a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGCAO DA ALTURA UTIL

-kN.m d = altura total — cobrimento — 1_5earmadura
MPa

Adotaremos e da armadura = -mm

-h — -l:m Cobrimenta da armadura = -mm

Adotar d= cm

Momento Fletar Maximo =
fck =

2) DETERMINAGAO DE KMD

KMD = Me o 0,0648
bf.d* f.4 -

Conforme tabela temos: EMD = 008488 =Ky ’
e

3) DETERMINACAO DA AREA DE ACO

Mg
As= = :
c kz.d. fya - em/m
015%bh = [ c/m
A =] 023%bh= e cmym
= I

3 E%E:rh

fv

Para calcula da area de aco sera considerada a taxa de aco de 4,60 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de 8.0 ¢/10 que equivale a 5,00 cm2/m.

— ENGESOLO ENGENHARIA LTDA.
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b) Direcaoy

1) PARAMETROS DE ENTRADA

kM.m
MPa

Mamento Fletor Maximo =

fck=

2) DETERMINAGCAO DE KMD

e - [aowre]

R bf.d%fog

Conforme tabela temos: EMD = 00676

3) DETERMINACAO DA AREA DE ACO

A
s = m fm = [ -
0,15%bh = -{:m‘}’m
s | o2scstn= [N e
35%1;;1—: R o/

2) DETERMINAGAOD DA ALTURA UTIL

d = altura total — cobrimento — 1,58armadura

Adotaremos 8 da armadura = -mm

Cobrimento da armadura = -mm
Adotar d= cm

=+ Kx=
—fr=

Para calcula da &rea de ago sera considerada a taxa de aco de 4,87 cm?/m. Seré utilizada
armadura dupla (face superior e inferior) de 8.0 ¢/10 que equivale a 5,00 cm3/m

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO
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DIMENSIONAMENTO - LEITO DE SECAGEM

41. MODELAGEM ESTRUTURAL

A figura 4.1 apresenta as dimensdes em planta e corte do filtro biolégico.

» | o || ¢
ﬂ N \ N
% Il I
» | ¢ [ <.
Hpme W".Wm
Hhcy ) : | R e

FLARMTS, BAIEA

O leito de secagem consiste em uma placa de concreto apoiada no solo. As paredes serao
em blocos de alvenaria estrutural.

A modelagem estrutural foi feita no software SAP-2000 (figura 4.2) considerando os
parametros apresentados no item 2.

o= ENGESOLO ENGENHARIA LTDA.
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Figura 4.2 — Modelo estrutural 3D.

Os carregamentos utilizados no dimensionamento foram:
e Cargas Permanentes (CP)
Peso proéprio
» Sobrecargas (SC)
Carregamento na laje/tampas de cobertura (SC)
Carregamento na laje de fundo (SCLF)
Carregamento nas paredes lado interno (SCPI)

Carregamento nas paredes lado externo carga (SCPE)

Combinagéo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC

Comb 2: 1,4CP + 1,45C + 1,4SCLF

ENGESOLO ENGENHARIA LTDA.
Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
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Comb 3: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI

Comb 4: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI + 1,4SCPE

4.2.

O cesan

qualidade em saneamento

RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 4.1 — Esforgos nas placas.

Area OutputCase CaseType Fx Fy Mx My T
Text Text Text KN/m KN/m KN-m/m KN-m/m KN-m/m
1 Gmax Combination -18,54 -4,02 0,82 -0,44 0,34
1 Gmax Combination -41,65 -8,64 -0,75 0,63 0,29
1 Gmax Combination -41,53 -8,04 0,19 0,54 0,69
1 Gmax Combination -18,42 -3,41 0,21 -0,05 0,74
2 Gmax Combination -18,39 -3,41 0,31 -0,03 0,91
2 Gmax Combination -23,40 -4,41 -0,18 0,46 0,89
2 Gmax Combination -23,15 -3,14 0,12 0,72 0,97
2 Gmax Combination -18,14 -2,14 -0,30 -0,29 0,98
3 Gmax Combination -14,58 -1,43 -0,22 -0,27 0,99
3 Gmax Combination -15,44 -1,60 -0,20 0,66 0,95
3 Gmax Combination -15,48 -1,80 0,19 0,90 0,87
3 Gmax Combination -14,62 -1,63 -0,61 -0,33 0,91
4 Gmax Combination -11,46 -0,99 -0,51 -0,31 0,78
4 Gmax Combination -11,39 -0,98 -0,16 0,83 0,74
4 Gmax Combination -11,43 -1,14 0,25 1,11 0,56
4 Gmax Combination -11,49 -1,16 -0,77 -0,36 0,60
5 Gmax Combination -9,17 -0,69 -0,67 -0,34 0,38
5 Gmax Combination -9,13 -0,69 -0,10 1,04 0,35
5 Gmax Combination -9,18 -0,91 0,32 1,27 0,11
5 Gmax Combination -9,22 -0,92 -0,85 -0,33 0,15
6 Gmax Combination -7,51 -0,58 -0,74 -0,31 -0,11
6 Gmax Combination -7,76 -0,63 -0,08 1,19 -0,14
6 Gmax Combination -7,81 -0,86 0,36 1,37 -0,40
6 Gmax Combination -7,55 -0,81 -0,85 -0,27 -0,37
7 Gmax Combination -6,20 -0,54 -0,75 -0,25 -0,64
7 Gmax Combination -6,90 -0,68 -0,04 1,29 -0,66
7 Gmax Combination -6,97 -1,01 0,41 1,41 -0,93
7 Gmax Combination -6,27 -0,87 -0,78 -0,20 -0,91
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3,33
3,38
3,33
3,30

ENGESOLO ENGENHARIA LTDA.

-1,12
-0,95
0,89
0,79
4,92
4,77
1,82
2,05
2,05
1,82
-0,19
-0,13
-0,12
-0,19
-1,58
-1,63
-1,63
-1,58
-2,47
-2,63
-2,63
-2,47
-2,97
-3,20
-3,20
-2,97
-3,13
-3,39
-3,39
-3,13
-2,94
-3,18
-3,18
-2,94
-2,31
-2,51
-2,51
-2,31
-1,13
-1,26
-1,26
-1,13

-0,56
-0,56
0,21
0,11
0,30
0,85
-0,18
0,00
0,00
-0,18
-0,65
-0,64
-0,64
-0,65
-1,14
-1,06
-1,06
-1,14
-1,45
-1,38
-1,38
-1,45
-1,62
-1,54
-1,54
-1,62
-1,62
-1,55
-1,55
-1,62
-1,45
-1,40
-1,40
-1,45
-1,10
-1,07
-1,07
-1,10
-0,57
-0,55
-0,55
-0,58

-0,96
-1,10
-1,16
-1,01
0,04
0,07
0,16
0,13
0,20
0,26
0,31
0,25
0,27
0,34
0,34
0,27
0,25
0,31
0,26
0,20
0,15
0,17
0,09
0,06
-0,02
-0,03
-0,14
-0,12
-0,21
-0,26
-0,37
-0,32
-0,40
-0,49
-0,59
-0,50
-0,57
-0,69
-0,76
-0,64
-0,69
-0,83
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60
60
61
61
61
61
62
62
62
62
63
63
63
63
64
64
64
64
65
65
65
65
66
66
66
66
67
67
67
67
68
68
68
68
69
69
69
69
70
70
70
70

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

0,01
0,14
2,36
0,79
1,63
3,20
0,97
-0,51
0,28
1,76
-0,02
-1,39
-0,68
0,69
-0,67
-1,89
-1,24
-0,02
-1,00
-2,04
-1,45
-0,41
-1,10
-1,91
-1,36
-0,55
-1,02
-1,59
-1,06
-0,48
-0,84
-1,19
-0,64
-0,30
-0,62
-0,80
-0,23
-0,05
-0,39
-0,48
0,11
0,21

6,40
6,42
-23,83
-24,14
-19,98
-19,67
-20,11
-20,41
-16,46
-16,16
-16,52
-16,79
-13,23
-12,96
-13,23
-13,47
-10,24
-9,99
-10,19
-10,40
7,44
7,23
7,37
-7,53
-4,78
-4,62
-4,71
-4,83
2,15
-2,03
2,11
2,18
0,55
0,62
0,55
0,52
3,37
3,40
3,34
3,32
6,31
6,32

ENGESOLO ENGENHARIA LTDA.

0,80
0,71
5,09
5,02
2,03
2,17
2,17
2,03
-0,12
-0,07
-0,07
-0,12
-1,64
-1,66
-1,66
-1,63
-2,63
-2,72
-2,72
-2,63
-3,20
-3,34
-3,34
-3,20
-3,39
-3,55
-3,55
-3,39
-3,18
-3,34
-3,34
-3,18
-2,51
-2,65
-2,65
-2,51
-1,27
-1,36
-1,36
-1,27
0,72
0,65

0,19
0,11
0,39
0,78
-0,13
0,00
0,00
-0,12
-0,61
-0,59
-0,59
-0,61
-1,07
-1,00
-1,00
-1,07
-1,38
-1,30
-1,30
-1,38
-1,54
-1,47
-1,47
-1,54
-1,55
-1,48
-1,48
-1,55
-1,40
-1,34
-1,34
-1,40
-1,07
-1,03
-1,03
-1,07
-0,57
-0,55
-0,55
-0,57
0,15
0,10

-0,87
-0,74
0,02
0,04
0,10
0,07
0,11
0,15
0,19
0,15
0,16
0,21
0,22
0,16
0,15
0,20
0,17
0,12
0,09
0,11
0,06
0,04
-0,01
-0,02
-0,09
-0,08
-0,14
-0,18
-0,25
-0,21
-0,26
-0,34
-0,40
-0,33
-0,37
-0,47
-0,52
-0,42
-0,46
-0,57
-0,61
-0,49
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71
71
71
71
72
72
72
72
73
73
73
73
74
74
74
74
75
75
75
75
76
76
76
76
77
77
77
77
78
78
78
78
79
79
79
79
80
80
80
80
81
81

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

3,06
2,14
2,99
3,90
1,63
0,76
1,57
2,44
0,59
-0,22
0,52
1,32
-0,12
-0,84
-0,17
0,55
-0,55
-1,15
-0,53
0,08
-0,73
-1,21
-0,63
-0,15
-0,76
-1,09
-0,52
-0,19
-0,67
-0,88
-0,31
-0,10
-0,53
-0,64
-0,06
0,05
-0,34
-0,40
0,18
0,24
3,25
2,95

-24,76
-24,94
-20,71
-20,53
-20,98
-21,16
-17,12
-16,95
-17,32
-17,48
-13,82
-13,66
-13,95
-14,09
-10,73
-10,59
-10,81
-10,93
-7,82
-7,69
-7,86
-7,95
-5,01
-4,92
-5,04
-5,11
-2,25
-2,18
-2,28
-2,32
0,53
0,57
0,49
0,46
3,36
3,38
3,30
3,29
6,20
6,21
-25,23
-25,29

ENGESOLO ENGENHARIA LTDA.

5,17
5,15
2,16
2,24
2,24
2,16
-0,06
-0,03
-0,03
-0,06
-1,66
-1,67
-1,67
-1,66
-2,72
-2,77
-2,77
-2,72
-3,34
-3,41
-3,41
-3,34
-3,55
-3,64
-3,64
-3,55
-3,34
-3,42
-3,42
-3,34
-2,64
-2,72
-2,72
-2,65
-1,36
-1,42
-1,42
-1,36
0,66
0,61
5,21
5,20

0,47
0,71
-0,09
-0,01
-0,01
-0,09
-0,57
-0,56
-0,56
-0,57
-1,01
-0,96
-0,96
-1,01
-1,30
-1,25
-1,25
-1,30
-1,47
-1,41
-1,41
-1,47
-1,48
-1,43
-1,43
-1,48
-1,34
-1,30
-1,30
-1,34
-1,03
-1,01
-1,01
-1,03
-0,55
-0,54
-0,54
-0,55
0,14
0,10
0,55
0,63

0,01
0,02
0,05
0,03
0,05
0,08
0,10
0,07
0,08
0,12
0,12
0,08
0,08
0,11
0,09
0,06
0,05
0,06
0,03
0,02
-0,01
-0,02
-0,06
-0,05
-0,07
-0,11
-0,15
-0,11
-0,14
-0,21
-0,24
-0,18
-0,20
-0,29
-0,32
-0,23
-0,24
-0,35
-0,37
-0,26
0,00
0,01
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81
81
82
82
82
82
83
83
83
83
84
84
84
84
85
85
85
85
86
86
86
86
87
87
87
87
88
88
88
88
89
89
89
89
90
90
90
90
91
91
91
91

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

3,80
4,10
1,82
1,53
2,35
2,63
0,76
0,49
1,24
1,50
0,03
-0,21
0,48
0,71
-0,42
-0,62
0,02
0,22
-0,63
-0,79
-0,18
-0,03
-0,68
-0,80
-0,21
-0,09
-0,63
-0,69
-0,11
-0,04
-0,50
-0,54
0,04
0,08
-0,33
-0,35
0,23
0,24
2,95
3,25
4,10
3,80

-21,04
-20,98
-21,44
-21,50
-17,42
-17,36
-17,74
-17,79
-14,08
-14,03
-14,32
-14,37
-10,95
-10,90
-11,13
-11,17
-7,98
-7,94
-8,11
-8,14
-5,12
-5,08
-5,21
-5,24
-2,30
-2,28
-2,38
-2,40
0,52
0,53
0,44
0,43
3,34
3,35
3,27
3,26
6,14
6,15
-25,29
-25,23
-20,98
-21,04

ENGESOLO ENGENHARIA LTDA.

2,23
2,25
2,25
2,23
-0,03
-0,02
-0,02
-0,03
-1,67
-1,67
-1,67
-1,67
-2,77
-2,79
-2,79
-2,77
-3,41
-3,44
-3,44
-3,41
-3,64
-3,66
-3,66
-3,64
-3,42
-3,45
-3,45
-3,42
22,72
-2,75
-2,75
22,72
-1,42
-1,44
-1,44
-1,42
0,61
0,60
5,20
5,21
2,25
2,23

-0,05
-0,03
-0,03
-0,05
-0,55
-0,55
-0,55
-0,55
-0,96
-0,95
-0,95
-0,96
-1,25
-1,23
-1,23
-1,25
-1,41
-1,39
-1,39
-1,41
-1,43
-1,41
-1,41
-1,43
-1,30
-1,29
-1,29
-1,30
-1,01
-1,00
-1,00
-1,01
-0,54
-0,54
-0,54
-0,54
0,12
0,11
0,63
0,55
-0,03
-0,05

0,02
0,01
0,01
0,03
0,04
0,02
0,01
0,05
0,05
0,02
0,02
0,04
0,04
0,01
0,01
0,02
0,01
0,00
0,00
-0,01
-0,02
-0,01
-0,01
-0,05
-0,06
-0,02
-0,02
-0,09
-0,10
-0,04
-0,04
-0,12
-0,13
-0,05
-0,05
-0,15
-0,15
-0,05
-0,01
0,00
-0,01
-0,02
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92
92
92
92
93
93
93
93
94
94
94
94
95
95
95
95
96
96
96
96
97
97
97
97
98
98
98
98
99
99
99
99
100
100
100
100
101
101
101
101
102
102

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

1,53
1,82
2,63
2,35
0,49
0,76
1,50
1,24
-0,21
0,03
0,71
0,48
-0,62
-0,42
0,22
0,02
-0,79
-0,63
-0,03
-0,18
-0,80
-0,68
-0,09
-0,21
-0,69
-0,63
-0,04
-0,11
-0,54
-0,50
0,08
0,04
-0,35
-0,33
0,24
0,23
2,14
3,06
3,90
2,99
0,76
1,63

-21,50
-21,44
-17,36
-17,42
-17,79
-17,74
-14,03
-14,08
-14,37
-14,32
-10,90
-10,95
-11,17
-11,13
-7,94
-7,98
-8,14
-8,11
-5,08
-5,12
-5,24
-5,21
-2,28
-2,30
-2,40
-2,38
0,53
0,52
0,43
0,44
3,35
3,34
3,26
3,27
6,15
6,14
-24,94
-24,76
-20,53
-20,71
-21,16
-20,98

ENGESOLO ENGENHARIA LTDA.

2,23
2,25
-0,02
-0,03
-0,03
-0,02
-1,67
-1,67
-1,67
-1,67
-2,79
-2,77
-2,77
-2,79
-3,44
-3,41
-3,41
-3,44
-3,66
-3,64
-3,64
-3,66
-3,45
-3,42
-3,42
-3,45
-2,75
-2,72
22,72
-2,75
-1,44
-1,42
-1,42
-1,44
0,60
0,61
5,15
5,17
2,24
2,16
2,16
2,24

-0,05
-0,03
-0,55
-0,55
-0,55
-0,55
-0,95
-0,96
-0,96
-0,95
-1,23
-1,25
-1,25
-1,23
-1,39
-1,41
-1,41
-1,39
-1,41
-1,43
-1,43
-1,41
-1,29
-1,30
-1,30
-1,29
-1,00
-1,01
-1,01
-1,00
-0,54
-0,54
-0,54
-0,54
0,11
0,12
0,71
0,47
-0,01
-0,09
-0,09
-0,01

-0,03
-0,01
-0,02
-0,04
-0,05
-0,01
-0,02
-0,05
-0,04
-0,02
-0,01
-0,04
-0,02
-0,01
0,00
-0,01
0,01
0,00
0,01
0,02
0,05
0,01
0,02
0,06
0,09
0,02
0,04
0,10
0,12
0,04
0,05
0,13
0,15
0,05
0,05
0,15
-0,02
-0,01
-0,03
-0,05
-0,08
-0,05
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102
102
103
103
103
103
104
104
104
104
105
105
105
105
106
106
106
106
107
107
107
107
108
108
108
108
109
109
109
109
110
110
110
110
111
111
111
111
112
112
112
112

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

2,44
1,57
-0,22
0,59
1,32
0,52
-0,84
-0,12
0,55
-0,17
-1,15
-0,55
0,08
-0,53
-1,21
-0,73
-0,15
-0,63
-1,09
-0,76
-0,19
-0,52
-0,88
-0,67
-0,10
-0,31
-0,64
-0,53
0,05
-0,06
-0,40
-0,34
0,24
0,18
0,79
2,36
3,20
1,63
-0,51
0,97
1,76
0,28

-16,95
-17,12
-17,48
-17,32
-13,66
-13,82
-14,09
-13,95
-10,59
-10,73
-10,93
-10,81
-7,69
-7,82
-7,95
-7,86
-4,92
-5,01
-5,11
-5,04
-2,18
-2,25
-2,32
-2,28
0,57
0,53
0,46
0,49
3,38
3,36
3,29
3,30
6,21
6,20
-24,14
-23,83
-19,67
-19,98
-20,41
-20,11
-16,16
-16,46

ENGESOLO ENGENHARIA LTDA.

-0,03
-0,06
-0,06
-0,03
-1,67
-1,66
-1,66
-1,67
-2,77
22,72
-2,72
-2,77
-3,41
-3,34
-3,34
-3,41
-3,64
-3,55
-3,55
-3,64
-3,42
-3,34
-3,34
-3,42
22,72
-2,64
-2,65
-2,72
-1,42
-1,36
-1,36
-1,42
0,61
0,66
5,02
5,09
2,17
2,03
2,03
2,17
-0,07
-0,12

-0,56
-0,57
-0,57
-0,56
-0,96
-1,01
-1,01
-0,96
-1,25
-1,30
-1,30
-1,25
-1,41
-1,47
-1,47
-1,41
-1,43
-1,48
-1,48
-1,43
-1,30
-1,34
-1,34
-1,30
-1,01
-1,03
-1,03
-1,01
-0,54
-0,55
-0,55
-0,54
0,10
0,14
0,78
0,39
0,00
-0,13
-0,12
0,00
-0,59
-0,61

-0,07
-0,10
-0,12
-0,08
-0,08
-0,12
-0,11
-0,08
-0,06
-0,09
-0,06
-0,05
-0,02
-0,03
0,02
0,01
0,05
0,06
0,11
0,07
0,11
0,15
0,21
0,14
0,18
0,24
0,29
0,20
0,23
0,32
0,35
0,24
0,26
0,37
-0,04
-0,02
-0,07
-0,10
-0,15
-0,11
-0,15
-0,19
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113
113
113
113
114
114
114
114
115
115
115
115
116
116
116
116
117
117
117
117
118
118
118
118
119
119
119
119
120
120
120
120
121
121
121
121
122
122
122
122
123
123

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-1,39
-0,02
0,69
-0,68
-1,89
-0,67
-0,02
-1,24
-2,04
-1,00
-0,41
-1,45
-1,91
-1,10
-0,55
-1,36
-1,59
-1,02
-0,48
-1,06
-1,19
-0,84
-0,30
-0,64
-0,80
-0,62
-0,05
-0,23
-0,48
-0,39
0,21
0,11
-1,16
1,14
1,95
-0,35
-2,34
-0,19
0,57
-1,58
-3,08
-1,10

-16,79
-16,52
-12,96
-13,23
-13,47
-13,23
-9,99
-10,24
-10,40
-10,19
7,23
-7,44
7,53
-7,37
-4,62
-4,78
-4,83
-4,71
-2,03
2,15
2,18
2,11
0,62
0,55
0,52
0,55
3,40
3,37
3,32
3,34
6,32
6,31
-22,87
22,41
-18,37
-18,84
-19,23
-18,80
-14,99
-15,42
-15,72
-15,32

ENGESOLO ENGENHARIA LTDA.

-0,12
-0,07
-1,66
-1,64
-1,63
-1,66
-2,72
-2,63
-2,63
-2,72
-3,34
-3,20
-3,20
-3,34
-3,55
-3,39
-3,39
-3,55
-3,34
-3,18
-3,18
-3,34
-2,65
-2,51
-2,51
-2,65
-1,36
-1,27
-1,27
-1,36
0,65
0,72
4,77
4,92
2,05
1,82
1,82
2,05
-0,13
-0,19
-0,19
-0,12

-0,61
-0,59
-1,00
-1,07
-1,07
-1,00
-1,30
-1,38
-1,38
-1,30
-1,47
-1,54
-1,54
-1,47
-1,48
-1,55
-1,55
-1,48
-1,34
-1,40
-1,40
-1,34
-1,03
-1,07
-1,07
-1,03
-0,55
-0,57
-0,57
-0,55
0,10
0,15
0,85
0,30
0,00
-0,18
-0,18
0,00
-0,64
-0,65
-0,65
-0,64

-0,21
-0,16
-0,16
-0,22
-0,20
-0,15
-0,12
-0,17
-0,11
-0,09
-0,04
-0,06
0,02
0,01
0,08
0,09
0,18
0,14
0,21
0,25
0,34
0,26
0,33
0,40
0,47
0,37
0,42
0,52
0,57
0,46
0,49
0,61
-0,07
-0,04
-0,13
-0,16
-0,26
-0,20
-0,25
-0,31
-0,34
-0,27
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123
123
124
124
124
124
125
125
125
125
126
126
126
126
127
127
127
127
128
128
128
128
129
129
129
129
130
130
130
130
131
131
131
131
132
132
132
132
133
133
133
133

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-0,41
-2,39
-3,39
-1,62
-1,01
-2,78
-3,30
-1,81
-1,27
-2,76
-2,90
-1,73
-1,24
2,41
-2,28
-1,47
-1,00
-1,81
-1,62
-1,13
-0,63
-1,12
-1,03
-0,79
-0,23
-0,47
-0,61
-0,48
0,14
0,01
-3,81
-0,67
0,09
-3,06
-4,82
-1,90
-1,18
-4,09
-5,34
-2,67
-2,02
-4,68

-11,90
-12,29
-12,49
-12,14
-9,08
-9,44
-9,54
-9,24
-6,54
-6,84
-6,86
-6,63
-4,17
-4,41
-4,38
-4,22
-1,84
-2,01
-1,97
-1,87
0,62
0,53
0,54
0,59
3,38
3,33
3,30
3,33
6,42
6,40
-21,02
-20,40
-16,64
-17,27
-17,62
-17,04
-13,40
-13,98
-14,23
-13,70
-10,44
-10,97

ENGESOLO ENGENHARIA LTDA.

-1,63
-1,58
-1,58
-1,63
-2,63
-2,47
-2,47
-2,63
-3,20
-2,97
-2,97
-3,20
-3,39
-3,13
-3,13
-3,39
-3,18
-2,94
-2,94
-3,18
-2,51
-2,31
2,31
-2,51
-1,26
-1,13
-1,13
-1,26
0,71
0,80
4,33
4,64
1,85
1,52
1,52
1,86
-0,20
-0,28
-0,28
-0,20
-1,58
-1,48

-1,06
-1,14
-1,14
-1,06
-1,38
-1,45
-1,45
-1,38
-1,54
-1,62
-1,62
-1,54
-1,55
-1,62
-1,62
-1,55
-1,40
-1,45
-1,45
-1,40
-1,07
-1,10
-1,10
-1,07
-0,55
-0,57
-0,58
-0,55
0,11
0,19
0,87
0,20
-0,01
-0,24
-0,24
-0,01
-0,70
-0,70
-0,70
-0,70
-1,13
-1,19

-0,27
-0,34
-0,31
-0,25
-0,20
-0,26
-0,17
-0,15
-0,06
-0,09
0,03
0,02
0,12
0,14
0,26
0,21
0,32
0,37
0,49
0,40
0,50
0,59
0,69
0,57
0,64
0,76
0,83
0,69
0,74
0,87
-0,11
-0,07
-0,22
-0,26
-0,40
-0,32
-0,39
-0,47
-0,51
-0,42
-0,41
-0,50

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br



134
134
134
134
135
135
135
135
136
136
136
136
137
137
137
137
138
138
138
138
139
139
139
139
140
140
140
140
141
141
141
141
142
142
142
142
143
143
143
143
144
144

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-5,35
-3,02
-2,46
-4,79
-4,94
-2,98
-2,51
-4,46
-4,14
-2,65
-2,24
-3,74
-3,17
2,12
-1,73
-2,79
-2,17
-1,54
-1,11
-1,74
-1,34
-1,03
-0,50
-0,81
-0,82
-0,64
0,03
-0,15
7,41
-3,17
-2,49
-6,73
-8,09
-4,25
-3,56
7,41
-8,22
-4,81
-4,19
-7,61
-7,81
-4,86

-11,10
-10,64
-7,83
-8,30
-8,33
-7,94
-5,58
-5,97
-5,91
-5,61
-3,59
-3,89
-3,78
-3,57
-1,64
-1,85
-1,73
-1,61
0,53
0,41
0,49
0,55
3,19
3,13
3,13
3,16
6,50
6,46
-18,65
-17,80
-14,42
-15,27
-15,54
-14,77
-11,35
-12,12
-12,28
-11,60
-8,53
-9,21
-9,25
-8,66

ENGESOLO ENGENHARIA LTDA.

-1,48
-1,58
-2,47
-2,22
-2,23
-2,47
-2,97
-2,64
-2,64
-2,97
-3,13
-2,77
-2,77
-3,13
-2,94
-2,60
-2,60
-2,94
2,31
-2,03
-2,04
-2,31
-1,12
-0,94
-0,95
-1,12
0,79
0,89
3,63
4,18
1,56
1,11
1,12
1,56
-0,29
-0,35
-0,34
-0,29
-1,47
-1,29
-1,29
-1,47

-1,19
-1,13
-1,46
-1,49
-1,49
-1,46
-1,62
-1,65
-1,65
-1,62
-1,62
-1,63
-1,63
-1,62
-1,45
-1,45
-1,45
-1,45
-1,10
-1,09
-1,09
-1,10
-0,56
-0,56
-0,56
-0,56
0,11
0,21
0,87
0,09
-0,03
-0,31
-0,31
-0,03
-0,75
-0,71
-0,71
-0,75
-1,18
-1,16
-1,16
-1,18

-0,44
-0,38
-0,30
-0,37
-0,24
-0,22
-0,09
-0,12
0,04
0,02
0,17
0,18
0,36
0,30
0,45
0,51
0,67
0,57
0,70
0,80
0,92
0,80
0,89
1,02
1,10
0,96
1,01
1,16
-0,16
-0,11
-0,34
-0,39
-0,57
-0,48
-0,57
-0,67
-0,70
-0,61
-0,58
-0,68
-0,59
-0,52
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144
144
145
145
145
145
146
146
146
146
147
147
147
147
148
148
148
148
149
149
149
149
150
150
150
150
151
151
151
151
152
152
152
152
153
153
153
153
154
154
154
154

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-4,37
-7,32
-6,80
-4,51
-4,15
-6,43
-5,56
-3,82
-3,54
-5,27
-4,22
-2,97
-2,70
-3,95
-2,90
-2,09
-1,77
-2,58
-1,78
-1,37
-0,89
-1,30
-1,18
-0,90
-0,19
-0,46
-12,41
-6,55
-6,04
-11,90
-12,47
-7,40
-6,73
-11,81
-12,05
-7,55
-6,97
-11,47
-10,35
-7,17
-6,82
-10,00

-6,18
-6,77
-6,67
-6,21
-4,39
-4,85
-4,67
-4,32
-2,89
-3,24
-3,03
-2,78
-1,45
-1,70
-1,49
-1,32
0,27
0,10
0,27
0,35
2,73
2,65
2,67
2,73
6,30
6,25
-15,52
-14,34
-11,79
-12,96
-13,08
-12,06
-8,75
-9,76
-9,81
-8,91
-6,01
-6,91
-6,68
-6,05
-4,28
-4,91

ENGESOLO ENGENHARIA LTDA.

-2,23
-1,87
-1,86
-2,23
-2,64
-2,18
-2,18
-2,64
-2,77
-2,27
-2,27
-2,77
-2,59
-2,13
22,12
-2,60
-2,04
-1,67
-1,66
-2,04
-0,94
-0,72
-0,72
-0,94
0,88
0,98
2,55
3,45
1,16
0,63
0,62
1,17
-0,36
-0,34
-0,36
-0,35
-1,29
-0,98
-1,01
-1,28
-1,87
-1,36

-1,50
-1,41
-1,41
-1,50
-1,65
-1,54
-1,54
-1,65
-1,63
-1,51
-1,51
-1,64
-1,45
-1,34
-1,34
-1,45
-1,09
-1,00
-0,99
-1,09
-0,54
-0,50
-0,50
-0,54
0,13
0,24
0,78
-0,06
-0,06
-0,37
-0,37
-0,06
-0,78
-0,61
-0,62
-0,77
-1,14
-0,93
-0,94
-1,14
-1,42
-1,09

-0,42
-0,48
-0,32
-0,29
-0,13
-0,16
0,05
0,03
0,22
0,24
0,46
0,40
0,59
0,65
0,86
0,75
0,92
1,02
1,18
1,05
1,16
1,30
1,39
1,25
1,31
1,45
-0,23
-0,17
-0,49
-0,55
-0,77
-0,67
-0,78
-0,87
-0,88
-0,80
-0,75
-0,83
-0,72
-0,67
-0,52
-0,57
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155
155
155
155
156
156
156
156
157
157
157
157
158
158
158
158
159
159
159
159
160
160
160
160
161
161
161
161
162
162
162
162
163
163
163
163
164
164
164
164
165
165

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-8,54
-6,30
-6,08
-8,32
-6,88
-5,20
-5,05
-6,73
-5,36
-3,99
-3,86
-5,23
-3,86
-2,82
-2,64
-3,69
-2,56
-1,84
-1,48
-2,21
-1,82
-1,36
-0,58
-1,05
-20,15
-11,37
-11,01
-19,80
-19,77
-11,59
-10,85
-19,03
-15,48
-11,10
-10,77
-15,15
-11,99
-9,64
-9,51
-11,85
-9,53
-8,05

-4,62
-4,17
-3,07
-3,52
-3,23
-2,89
2,11
-2,45
-2,18
-1,90
-1,26
-1,54
-1,26
-1,05
-0,18
-0,39
-0,16
-0,02
1,76
1,62
1,69
1,79
5,64
5,55
-12,08
-10,32
-8,55
-10,31
-10,30
-8,67
-4,98
-6,62
-5,91
-5,03
-3,38
-4,25
-3,62
-3,15
-2,47
-2,93
-2,47
-2,17

ENGESOLO ENGENHARIA LTDA.

-1,38
-1,86
-2,18
-1,55
-1,58
-2,18
-2,27
-1,60
-1,63
-2,27
-2,13
-1,49
-1,52
-2,12
-1,67
-1,17
-1,20
-1,67
-0,72
-0,46
-0,48
-0,72
0,96
1,02
1,03
2,35
0,69
0,16
0,26
0,67
-0,35
-0,29
-0,20
-0,37
-0,98
-0,61
-0,52
-1,00
-1,36
-0,77
-0,67
-1,38

-1,09
-1,42
-1,54
-1,15
-1,16
-1,54
-1,52
-1,12
-1,13
-1,51
-1,34
-0,99
-0,99
-1,34
-1,00
-0,73
-0,73
-1,00
-0,47
-0,34
-0,34
-0,47
0,14
0,25
0,59
-0,23
-0,09
-0,32
-0,30
-0,09
-0,69
-0,22
-0,21
-0,69
-0,91
-0,34
-0,33
-0,92
-1,09
-0,35
-0,33
-1,10

-0,38
-0,36
-0,16
-0,18
0,06
0,04
0,28
0,29
0,55
0,50
0,73
0,79
1,03
0,94
1,14
1,23
1,43
1,30
1,44
1,56
1,65
1,54
1,59
1,71
-0,30
-0,25
-0,66
-0,71
-0,91
-0,86
-0,95
-0,99
-0,98
-0,95
-0,88
-0,91
-0,78
-0,76
-0,60
-0,61
-0,40
-0,40
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165
165
166
166
166
166
167
167
167
167
168
168
168
168
169
169
169
169
170
170
170
170
171
171
171
171
172
172
172
172
173
173
173
173
174
174
174
174
175
175
175
175

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-7,98
-9,46
-7,74
-6,54
-6,51
7,71
-6,36
-5,14
-5,13
-6,35
-5,17
-3,76
-3,76
-5,17
-3,81
-2,64
-2,48
-3,66
-3,20
-2,10
-1,44
-2,54

-41,65

-18,54

-18,42

-41,53

-23,40

-18,39

-18,14

-23,15

-15,44

-14,58

-14,62

-15,48

-11,39

-11,46

-11,49

-11,43
-9,13
-9,17
-9,22
-9,18

-1,82
2,12
-1,77
-1,53
-1,38
-1,62
-1,35
-1,10
-1,04
-1,28
-1,05
-0,77
-0,75
-1,04
-0,76
-0,53
0,24
0,01
0,10
0,32
3,60
3,38
-8,64
-4,02
-3,41
-8,04
-4,41
-3,41
-2,14
-3,14
-1,60
-1,43
-1,63
-1,80
-0,98
-0,99
-1,16
-1,14
-0,69
-0,69
-0,92
-0,91

ENGESOLO ENGENHARIA LTDA.

-1,55
-0,85
-0,74
-1,58
-1,60
-0,85
-0,75
-1,63
-1,49
-0,78
-0,67
-1,52
-1,17
-0,60
-0,50
-1,20
-0,45
-0,25
-0,17
-0,48
1,01
0,86
-0,75
0,82
0,21
0,19
-0,18
0,31
-0,30
0,12
-0,20
-0,22
-0,61
0,19
-0,16
-0,51
-0,77
0,25
-0,10
-0,67
-0,85
0,32

-1,15
-0,33
-0,30
-1,16
-1,12
-0,27
-0,25
-1,13
-0,99
-0,19
-0,17
-0,99
-0,73
-0,11
-0,09
-0,74
-0,33
-0,02
0,00
-0,33
0,20
0,14
0,63
-0,44
-0,05
0,54
0,46
-0,03
-0,29
0,72
0,66
-0,27
-0,33
0,90
0,83
-0,31
-0,36
1,11
1,04
-0,34
-0,33
1,27

-0,17
-0,17
0,09
0,07
0,33
0,35
0,62
0,58
0,84
0,88
1,14
1,09
1,33
1,38
1,58
1,52
1,67
1,73
1,80
1,77
1,79
1,82
-0,29
-0,34
-0,74
-0,69
-0,89
-0,91
-0,98
-0,97
-0,95
-0,99
-0,91
-0,87
-0,74
-0,78
-0,60
-0,56
-0,35
-0,38
-0,15
-0,11
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176 Gmax Combination -7,76 -0,63 -0,08 1,19 0,14
176 Gmax Combination -7,51 -0,58 -0,74 -0,31 0,11
176 Gmax Combination -7,55 -0,81 -0,85 -0,27 0,37
176 Gmax Combination -7,81 -0,86 0,36 1,37 0,40
177 Gmax Combination -6,90 -0,68 -0,04 1,29 0,66
177 Gmax Combination -6,20 -0,54 -0,75 -0,25 0,64
177 Gmax Combination -6,27 -0,87 -0,78 -0,20 0,91
177 Gmax Combination -6,97 -1,01 0,41 1,41 0,93
178 Gmax Combination -6,28 -0,87 -0,03 1,32 1,17
178 Gmax Combination -5,09 -0,63 -0,67 -0,17 1,17
178 Gmax Combination -5,20 -1,19 -0,61 -0,12 1,39
178 Gmax Combination -6,39 -1,43 0,41 1,35 1,39
179 Gmax Combination -6,15 -1,38 0,03 1,28 1,55
179 Gmax Combination -3,84 -0,92 -0,51 -0,10 1,61
179 Gmax Combination -4,01 -1,77 -0,25 -0,02 1,72
179 Gmax Combination -6,32 -2,23 0,28 1,05 1,67
180 Gmax Combination -4,91 -1,95 -0,11 0,98 1,60
180 Gmax Combination -3,55 -1,68 -0,17 -0,01 1,83
180 Gmax Combination -3,31 -0,47 0,85 0,07 1,67
180 Gmax Combination -4,67 -0,74 0,18 0,03 1,43

4.3. VERIFICA(;AO DAS TENSOES NO SOLO
A tabela a seguir apresenta as reagdes das placas no solo.
Tabela 4.2 — Reagdes no solo.

Joint  OutputCase CaseType F1 F2 F3 M1 M2 M3

Text Text Text KN KN KN KN-m KN-m KN-m

1 Gmax Combination 0,000 0,000 6,478 0,000 0,000 0,000

2 Gmax Combination 0,000 0,000 3,255 0,000 0,000 0,000

3 Gmax Combination 0,000 0,000 3,256 0,000 0,000 0,000

4 Gmax Combination 0,000 0,000 6,474 0,000 0,000 0,000

5 Gmax Combination 0,000 0,000 3,259 0,000 0,000 0,000

6 Gmax Combination 0,000 0,000 6,467 0,000 0,000 0,000

7 Gmax Combination 0,000 0,000 3,263 0,000 0,000 0,000

8 Gmax Combination 0,000 0,000 6,461 0,000 0,000 0,000

9 Gmax Combination 0,000 0,000 3,268 0,000 0,000 0,000

10 Gmax Combination 0,000 0,000 6,462 0,000 0,000 0,000

11 Gmax Combination 0,000 0,000 3,273 0,000 0,000 0,000

12 Gmax Combination 0,000 0,000 6,469 0,000 0,000 0,000

13 Gmax Combination 0,000 0,000 3,279 0,000 0,000 0,000
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14
15
16
17
18
19
20
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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Combination
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Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
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6,509
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6,540
3,300
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1,654
3,308
6,446
6,436
6,416
6,398
6,389
6,393
6,411
6,445
6,493
6,552
3,307
6,417
6,402
6,371
6,342
6,325
6,325
6,345
6,388
6,451
6,530
3,307
6,391
6,372
6,334
6,297
6,272
6,269
6,292
6,341
6,416
6,511
3,307

0,000
0,000
0,000
0,000
0,000
0,000
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0,000
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Gmax
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Gmax
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
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Combination
Combination
Combination
Combination
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Combination
Combination
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6,389
6,496
3,307
6,351
6,329
6,282
6,234
6,201
6,194
6,219
6,278
6,369
6,485
3,307
6,338
6,315
6,266
6,216
6,181
6,172
6,198
6,260
6,356
6,478
3,306
6,330
6,307
6,257
6,205
6,169
6,160
6,186
6,249
6,348

0,000
0,000
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6,307
6,257
6,205
6,169
6,160
6,186
6,249
6,348
6,473
3,306
6,338
6,315
6,266
6,216
6,181
6,172
6,198
6,260
6,356
6,478
3,306
6,351
6,329
6,282
6,234
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6,194
6,219
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Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001

Certification

BUREAU VERITAS |

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

6,393
6,411
6,445
6,493
6,552
3,307
6,478
6,474
6,467
6,461
6,462
6,469
6,485
6,509
6,540
6,577
3,308
3,255
3,256
3,259
3,263
3,268
3,273
3,279
3,286
3,293
3,300
1,654
6,474
3,256
6,467
3,259
6,461
3,263
6,462
3,268
6,469
3,273
6,485
3,279
6,509
3,286

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001
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SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

6,540
3,293
6,577
3,300
3,308
1,654
6,436
6,416
6,398
6,389
6,393
6,411
6,445
6,493
6,552
3,307
6,402
6,371
6,342
6,325
6,325
6,345
6,388
6,451
6,530
3,307
6,372
6,334
6,297
6,272
6,269
6,292
6,341
6,416
6,511
3,307
6,348
6,305
6,261
6,231
6,226
6,250

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001
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SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

6,305
6,389
6,496
3,307
6,329
6,282
6,234
6,201
6,194
6,219
6,278
6,369
6,485
3,307
6,315
6,266
6,216
6,181
6,172
6,198
6,260
6,356
6,478
3,306
6,307
6,257
6,205
6,169
6,160
6,186
6,249
6,348
6,473
3,306
6,304
6,254
6,201
6,165
6,156
6,182
6,246
6,345

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001
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SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

6,472
3,306
6,307
6,257
6,205
6,169
6,160
6,186
6,249
6,348
6,473
3,306
6,315
6,266
6,216
6,181
6,172
6,198
6,260
6,356
6,478
3,306
6,329
6,282
6,234
6,201
6,194
6,219
6,278
6,369
6,485
3,307
6,348
6,305
6,261
6,231
6,226
6,250
6,305
6,389
6,496
3,307

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001
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Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

6,372
6,334
6,297
6,272
6,269
6,292
6,341
6,416
6,511
3,307
6,402
6,371
6,342
6,325
6,325
6,345
6,388
6,451
6,530
3,307
6,436
6,416
6,398
6,389
6,393
6,411
6,445
6,493
6,552
3,307
6,474
6,467
6,461
6,462
6,469
6,485
6,509
6,540
6,577
3,308
3,256
3,259

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000



O cesan

qualidade em saneamento

392 Gmax Combination 0,000 0,000 3,263 0,000 0,000 0,000
393 Gmax Combination 0,000 0,000 3,268 0,000 0,000 0,000
394 Gmax Combination 0,000 0,000 3,273 0,000 0,000 0,000
395 Gmax Combination 0,000 0,000 3,279 0,000 0,000 0,000
396 Gmax Combination 0,000 0,000 3,286 0,000 0,000 0,000
397 Gmax Combination 0,000 0,000 3,293 0,000 0,000 0,000
398 Gmax Combination 0,000 0,000 3,300 0,000 0,000 0,000
399 Gmax Combination 0,000 0,000 1,654 0,000 0,000 0,000

A tensdo no solo sera determinada pela equacao;

Pconcreto + Pagua +SC
Osolo = A

Conforme somatério da coluna F3 que sdo as reacdes em z e equivale ao somatorio do
numerador da equacao, temos 2293,32 kN. A &rea do apoio no solo é de 197,47 m2. Temos
uma tenséo no solo de;

_ 229332 11,61 kN =0,12 kgt < 1ookgf k
7= 197,47 7 m2 T em?2 T sz(o)

Logo a fundacéo néo podera ser do tipo direta.

4.4. ARMAGCAO NA LAJE DE FUNDO

As figuras 4.3 e 4.4 apresentam os momentos fletores na laje de fundo.
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Figura 4.3 — Momento na diregéo X.
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Figura 4.4 — Momento na diregdo Y.
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Conforme modelagem os esforcos maximos nas lajes de fundo séo:

Mx = 17,25 kNm

Parede e=20cm - {My = 18,02 kNm

A figura a seguir apresenta o resultados do dimensionamento
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a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGCAO DA ALTURA UTIL

Momento Fletor Maximo =
fck =

d = altura total — cobrimento — 1,5earmadura

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d: cm

2) DETERMINACAO DE KMD

M

Conforme tabela temos: EMD = 00575 =Ky .—_-
<+ Kz=

3) DETERMINACAD DA AREA DE ACO

.IH d’

= = 2
izdf, N o/m

0.15%bh = [ cm/m

4 =) oz3wbh= [NEEEN cm/m

cd
3.5%1:}:1‘;—& = I o/
¥

As

Para calcula da &rea de ago sera considerada a taxa de aco de 4,60 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de 10.0 c/15 que equivale a 5,20 cm2/m.
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b) Direcaoy
1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = kM.m  d = altura total — cobnimento — 1. 5aarmadura
fck= MPa

Adotaremos @ da armadura = -mm

Cobrimento da armadura = -mm

Adotar d= cm

2) DETERMINACAO DE KMD

KMD = o = [Goson

Conforme tabela temos: EMD = 00601 =Ky =-
=+ Kz=

3) DETERMINACAO DA AREA DE ACO

M,

Asg=—— = ¥
S=izar, N «/m

o1so6bh = [ e/
o] ozsvn= R e

cd
3500602 = [ o/

fyd

Para calcula da &rea de ago sera considerada a taxa de aco de 4,60 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de 10.0 c/15 que equivale a 5,20 cm2/m.
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DIMENSIONAMENTO — TRATAMENTO PRIMARIO

51. MODELAGEM ESTRUTURAL

A figura .5.1 apresenta as dimensfes em planta e corte do tratamento primario.

Figura 5.1 — Dimensdes tratamento primario.
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A modelagem estrutural foi feita no software SAP-2000 (figuras 5.2 e 5.3) considerando os
parametros apresentados no item 2.
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Figura 5.2 — Modelo estrutural 3D vista 1.

Figura 3.3 — Modelo estrutural 3D vista 2.
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Os carregamentos utilizados no dimensionamento foram:
» Cargas Permanentes (CP)
Peso proprio
e Sobrecargas (SC)
Carregamento na laje/tampas de cobertura (SC)
Carregamento na laje de fundo (SCLF)

Carregamento nas paredes lado interno (SCPI)

Combinagéo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC
Comb 2: 1,4CP + 1,4SC + 1,4SCLF

Comb 3: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI

52. RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 5.1 — Esfor¢os nas placas.

Area  OutputCase CaseType Fx Fy Mx My T

Text Text Text KN/m KN/m KN-m/m  KN-m/m KN-m/m
1 Gmax Combination -17,340 -43,170 4,465 0,222 -0,317
1 Gmax Combination -13,590  -24,420 -2,293 1,359 -1,037
1 Gmax Combination 18,860 -17,920 0,848 1,200 -0,461
1 Gmax Combination 15,110 -36,670 -1,599 -0,213 0,260
2 Gmax Combination 13,970 -42,380 -1,662 -0,525 -0,100
2 Gmax Combination 17,930 -22,580 0,866 1,290 0,785
2 Gmax Combination -2,890 -26,750 -2,665 1,585 1,360
2 Gmax Combination -6,850 -46,550 5,713 1,168 0,475
3 Gmax Combination 44,180 -12,860 -0,489 1,719 -0,371
3 Gmax Combination 43,760 -14,970 0,005 2,438 -0,260
3 Gmax Combination 23,740 -18,970 -0,006 1,804 -0,025
3 Gmax Combination 24,160 -16,860 -0,324 0,965 -0,135
4 Gmax Combination 23,230 -21,520 -0,306 1,056 0,281
4 Gmax Combination 23,800 -18,650 -0,012 1,774 0,056
4 Gmax Combination 40,950 -15,220 0,241 3,192 0,341
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4 Gmax Combination 40,380 -18,090 -0,977 1,922 0,566
5 Gmax Combination 57,830 -12,160 0,397 2,517 -0,273
5 Gmax Combination 56,930 -16,660 -0,287 2,936 -0,257
5 Gmax Combination 50,560 -17,940 0,095 2,459 -0,055
5 Gmax Combination 51,460 -13,430 -0,165 1,772 -0,072
6 Gmax Combination 51,520 -13,110 -0,171 1,743 0,150
6 Gmax Combination 50,610 -17,680 0,096 2,466 0,151
6 Gmax Combination 51,220 -17,560 -0,218 3,608 0,350
6 Gmax Combination 52,130 -12,990 0,683 3,280 0,349
7 Gmax Combination 70,700 -13,910 0,051 3,004 -0,118
7 Gmax Combination 70,870 -13,100 -0,064 3,242 -0,097
7 Gmax Combination 62,550 -14,760 -0,065 2,710 -0,005
7 Gmax Combination 62,380 -15,570 -0,089 2,422 -0,026
8 Gmax Combination 62,440 -15,310 -0,087 2,430 0,105
8 Gmax Combination 62,680 -14,070 -0,066 2,704 0,044
8 Gmax Combination 65,620 -13,480 -0,055 3,819 0,120
8 Gmax Combination 65,380 -14,730 0,137 3,679 0,181
9 Gmax Combination 73,980 -12,470 -0,109 3,233 -0,015
9 Gmax Combination 74,640 -9,160 0,086 3,401 0,003
9 Gmax Combination 66,980 -10,690 -0,113 2,696 0,024
9 Gmax Combination 66,320 -14,010 -0,087 2,706 0,006
10 Gmax Combination 66,460 -13,310 -0,088 2,700 0,031
10 Gmax Combination 66,900 -11,120 -0,111 2,704 0,001
10 Gmax Combination 71,130 -10,280 0,020 3,730 -0,015
10 Gmax Combination 70,690 -12,470 0,099 3,849 0,015
11 Gmax Combination 67,970 -10,500 -0,218 3,341 0,083
11 Gmax Combination 69,480 -2,920 0,363 3,309 0,061
11 Gmax Combination 63,440 -4,130 -0,205 2,549 0,015
11 Gmax Combination 61,920 -11,710 -0,012 2,716 0,036
12 Gmax Combination 61,830 -12,140 -0,010 2,724 -0,022
12 Gmax Combination 62,750 -7,570 -0,210 2,523 -0,039
12 Gmax Combination 68,560 -6,410 0,130 3,372 -0,130
12 Gmax Combination 67,640 -10,970 -0,048 3,717 -0,113
13 Gmax Combination 54,690 -5,880 -0,290 3,178 0,090
13 Gmax Combination 55,340 -2,650 0,496 3,162 0,126
13 Gmax Combination 49,180 -3,890 0,010 2,228 0,035
13 Gmax Combination 48,530 -7,110 0,033 2,596 -0,001
14 Gmax Combination 47,840 -10,550 0,028 2,570 -0,063
14 Gmax Combination 50,020 0,340 0,028 2,321 -0,121
14 Gmax Combination 58,650 2,060 0,296 2,782 -0,268
14 Gmax Combination 56,470 -8,820 -0,227 3,301 -0,210
15 Gmax Combination 24,950 -8,730 -0,351 2,993 0,225
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15 Gmax Combination 31,580 24,460 1,183 3,375 0,198
15 Gmax Combination 43,800 26,900 -0,146 1,545 0,100
15 Gmax Combination 37,170 -6,290 0,365 2,299 0,128
16 Gmax Combination 38,010 -2,060 0,383 2,392 -0,187
16 Gmax Combination 38,350 -0,390 -0,212 1,213 -0,042
16 Gmax Combination 19,200 -4,220 1,337 3,354 -0,160
16 Gmax Combination 18,860 -5,890 -0,113 2,700 -0,305
17 Gmax Combination 15,320 23,690 -1,913 -0,566 0,094
17 Gmax Combination -70,110 6,600 -6,117 -1,274 -0,599
17 Gmax Combination -100,110 -24,490 0,398 0,020 1,453
17 Gmax Combination 25,230 0,580 -1,209 -0,989 0,501
18 Gmax Combination 25,760 50,730 1,915 0,466 0,216
18 Gmax Combination 8,810 47,340 2,254 1,022 0,808
18 Gmax Combination -33,240  -43,220 -0,537 -0,899 0,723
18 Gmax Combination -6,020 -37,770 1,040 0,149 0,335
19 Gmax Combination 4,380 1,140 -1,283 -1,822 -0,673
19 Gmax Combination 18,190 38,840 -0,022 -1,627 -0,223
19 Gmax Combination 21,140 39,460 -0,562 -1,976 0,052
19 Gmax Combination 1,850 0,690 1,301 -1,763 -0,988
20 Gmax Combination -16,120 -9,630 0,926 0,014 0,448
20 Gmax Combination -8,500 14,530 -0,858 -3,034 0,364
20 Gmax Combination 6,170 17,470 -0,018 -1,612 -0,457
20 Gmax Combination 5,020 -5,400 -1,180 -1,301 -0,094
21 Gmax Combination 24,070 6,180 1,916 0,621 0,434
21 Gmax Combination 22,650 -0,910 -1,636 1,614 0,407
21 Gmax Combination 4,580 -4,530 -1,317 -2,866 0,393
21 Gmax Combination 6,000 2,570 0,256 -0,795 0,420
22 Gmax Combination 38,370 2,230 -0,097 1,921 0,473
22 Gmax Combination 37,890 -0,210 0,112 2,879 0,332
22 Gmax Combination 35,610 -0,670 -1,255 -4,275 0,203
22 Gmax Combination 36,100 1,780 -1,973 -2,997 0,343
23 Gmax Combination 68,640 5,940 1,012 3,059 0,095
23 Gmax Combination 68,280 4,140 -0,259 2,788 -0,020
23 Gmax Combination 52,440 0,970 -1,072 -4,285 -0,037
23 Gmax Combination 52,800 2,770 -1,758 -4,376 0,079
24 Gmax Combination 86,250 7,730 0,040 2,848 0,066
24 Gmax Combination 86,150 7,240 0,118 2,734 0,086
24 Gmax Combination 60,730 2,150 -1,354 -4,396 0,039
24 Gmax Combination 60,830 2,650 -1,229 -4,316 0,019
25 Gmax Combination 84,440 6,900 0,025 2,715 0,117
25 Gmax Combination 84,670 8,010 0,004 2,531 0,151
25 Gmax Combination 58,610 2,800 -1,288 -4,537 0,065
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25 Gmax Combination 58,380 1,680 -1,320 -4,389 0,032
26 Gmax Combination 64,520 3,980 -0,340 2,463 0,239
26 Gmax Combination 65,230 7,550 1,106 2,456 0,112
26 Gmax Combination 44,200 3,340 -1,751 -4,791 -0,006
26 Gmax Combination 43,480 -0,220 -1,075 -4,494 0,122
27 Gmax Combination 35,450 1,590 -0,163 2,202 -0,042
27 Gmax Combination 35,790 3,320 -0,460 1,608 0,080
27 Gmax Combination 16,280 -0,580 -1,302 -4,349 0,033
27 Gmax Combination 15,930 -2,310 -1,169 -4,674 -0,088
28 Gmax Combination -27,060 -9,250 -1,699 1,360 0,457
28 Gmax Combination -23,620 7,930 4,041 2,093 0,166
28 Gmax Combination -3,160 12,030 -1,326 -5,009 -0,108
28 Gmax Combination -6,600 -5,160 -0,581 -4,204 0,183
29 Gmax Combination 3,550 -9,680 0,271 -0,722 -0,362
29 Gmax Combination 5,100 -1,930 -1,310 -2,834 -0,133
29 Gmax Combination 22,370 1,520 -1,713 1,512 -0,406
29 Gmax Combination 20,820 -6,220 3,399 1,804 -0,635
30 Gmax Combination 36,610 4,370 -1,967 -2,965 -0,282
30 Gmax Combination 35,390 -1,730 -1,258 -4,291 -0,230
30 Gmax Combination 41,010 -0,610 0,132 3,018 -0,315
30 Gmax Combination 42,230 5,490 -0,653 1,723 -0,367
31 Gmax Combination 52,590 1,710 -1,761 -4,392 -0,072
31 Gmax Combination 52,370 0,610 -1,070 -4,277 0,082
31 Gmax Combination 69,610 4,060 -0,226 2,938 0,074
31 Gmax Combination 69,830 5,150 1,275 3,247 -0,080
32 Gmax Combination 60,760 2,290 -1,227 -4,309 0,014
32 Gmax Combination 60,720 2,100 -1,356 -4,403 -0,024
32 Gmax Combination 87,270 7,410 0,156 2,979 -0,050
32 Gmax Combination 87,310 7,600 -0,028 2,977 -0,013
33 Gmax Combination 58,370 1,630 -1,321 -4,396 -0,013
33 Gmax Combination 58,640 2,980 -1,284 -4,518 -0,039
33 Gmax Combination 84,750 8,200 0,072 2,817 -0,109
33 Gmax Combination 84,480 6,850 0,111 2,970 -0,083
34 Gmax Combination 43,520 -0,046 -1,071 -4,475 -0,104
34 Gmax Combination 44,170 3,220 -1,763 -4,850 0,017
34 Gmax Combination 63,630 7,110 1,195 2,938 -0,070
34 Gmax Combination 62,980 3,850 -0,312 2,741 -0,191
35 Gmax Combination 15,910 -2,430 -1,181 -4,733 0,155
35 Gmax Combination 16,750 1,780 -1,273 -4,200 0,040
35 Gmax Combination 32,330 4,890 -0,436 1,560 -0,088
35 Gmax Combination 31,490 0,680 -0,062 2,687 0,027
36 Gmax Combination -6,130 -2,800 -0,551 -4,056 -0,395

p— 2 ENGESOLO ENGENHARIA LTDA.
suREau veamas Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
ey Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
s E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

Certification




O cesan

qualidade em saneamento

36 Gmax Combination -3,860 8,540 -1,363 -5,194 -0,108
36 Gmax Combination -31,890 2,940 4,514 4,363 0,107
36 Gmax Combination -34,160 -8,410 -1,752 1,297 -0,181
37 Gmax Combination -50,170 -2,850 -2,744 -3,211 -0,337
37 Gmax Combination -51,760  -10,840 -0,182 -4,035 0,011
37 Gmax Combination 26,760 4,870 1,879 1,173 -0,223
37 Gmax Combination 28,360 12,860 -0,571 0,087 -0,571
38 Gmax Combination -27,150 1,750 2,868 3,236 -0,357
38 Gmax Combination -31,300  -19,020 -0,832 0,280 -0,216
38 Gmax Combination 37,170 -5,330 1,735 -0,312 -1,061
38 Gmax Combination 41,320 15,450 0,538 -0,094 -1,202
39 Gmax Combination 11,850 7,790 1,571 1,076 -0,334
39 Gmax Combination 3,850 -32,250 -3,714 -7,240 0,284
39 Gmax Combination -1,150 -33,250 0,375 0,117 -0,993
39 Gmax Combination 6,860 6,790 1,229 0,933 -1,612
40 Gmax Combination 1,150 14,280 -0,591 -1,218 0,289
40 Gmax Combination -5,080 -16,860 0,190 2,021 0,188
40 Gmax Combination 7,420 -14,360 -2,300 -0,171 0,753
40 Gmax Combination 13,650 16,790 1,321 -0,177 0,855
41 Gmax Combination 2,160 25,700 -0,093 1,872 -0,370
411 Gmax Combination -1,600 6,890 -0,200 0,503 -0,316
41 Gmax Combination -0,280 7,150 -0,192 0,112 -0,299
41 Gmax Combination 3,480 25,970 -0,633 -1,428 -0,352
42 Gmax Combination 18,150 55,910 -4,699 0,237 1,436
42 Gmax Combination 6,880 -0,420 5,019 6,303 1,621
42 Gmax Combination 7,030 -0,390 -0,108 -3,528 1,331
42 Gmax Combination 18,300 55,950 -0,216 1,796 1,146
43 Gmax Combination 3,060 -10,510 -0,103 -3,504 -0,682
43 Gmax Combination 5,000 -0,800 -0,416 -3,589 0,495
43 Gmax Combination 30,350 4,270 4,917 6,282 0,534
43 Gmax Combination 28,400 -5,440 4,876 6,086 -0,643
44 Gmax Combination 7,950 72,940 0,305 -2,295 -1,076
44 Gmax Combination 49,820 81,310 6,460 0,519 -1,431
44 Gmax Combination 32,640 -4,590 -5,272 -6,166 -1,793
44 Gmax Combination -9,230 -12,960 0,291 3,541 -1,437
45 Gmax Combination 10,960 19,960 -5,137 -6,893 0,256
45 Gmax Combination 15,370 20,840 -4,589 -5,255 -0,996
45 Gmax Combination 20,000 43,990 5,097 1,048 -1,150
45 Gmax Combination 15,580 43,110 5,377 3,153 0,101
46 Gmax Combination 15,870 23,330 -4,602 -5,324 -2,147
46 Gmax Combination 18,100 23,770 1,085 7,843 -1,317
46 Gmax Combination 24,740 56,950 0,215 -0,625 -0,990
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46 Gmax Combination 22,500 56,500 5,031 0,718 -1,821
47 Gmax Combination 34,080 22,940 -4,991 -6,661 0,159
47 Gmax Combination 29,040 21,930 -4,222 -5,120 0,186
47 Gmax Combination 29,380 23,640 -4,418 -5,221 -0,133
47 Gmax Combination 34,420 24,650 -5,035 -6,873 -0,160
48 Gmax Combination 30,830 30,890 -4,246 -5,240 0,707
48 Gmax Combination 39,060 32,540 1,436 7,715 0,671
48 Gmax Combination 38,110 27,780 1,311 7,888 -0,683
48 Gmax Combination 29,880 26,130 -4,432 -5,290 -0,646
49 Gmax Combination 44,280 53,620 7,142 3,927 -0,380
49 Gmax Combination 25,120 49,780 4,953 0,665 0,851
49 Gmax Combination 19,150 19,950 -4,241 -5,124 1,156
49 Gmax Combination 38,320 23,780 -5,387 -6,741 -0,075
50 Gmax Combination 26,920 58,790 4,932 0,564 1,659
50 Gmax Combination 20,450 57,490 -0,007 -0,453 0,882
50 Gmax Combination 14,480 27,620 1,091 7,646 1,309
50 Gmax Combination 20,940 28,920 -4,265 -5,244 2,087
51 Gmax Combination 9,780 46,720 -3,042 -0,283 -0,387
51 Gmax Combination 1,590 5,730 2,179 1,197 -0,771
51 Gmax Combination 28,130 11,040 -0,619 0,563 -0,185
51 Gmax Combination 36,320 52,020 -2,335 -2,966 0,198
52 Gmax Combination 10,460 67,630 0,566 1,510 -0,399
52 Gmax Combination -0,260 14,000 -1,964 -1,493 -0,295
52 Gmax Combination 3,390 14,730 1,928 -0,056 -0,635
52 Gmax Combination 14,110 68,360 -3,244 -1,295 -0,739
53 Gmax Combination -0,260 42,640 1,145 -0,331 0,679
53 Gmax Combination -3,890 24,490 0,309 1,953 0,024
53 Gmax Combination 2,070 25,680 -2,006 -1,703 -0,042
53 Gmax Combination 5,700 43,830 0,596 1,662 0,613
54 Gmax Combination 3,990 28,900 -0,513 -1,515 0,349
54 Gmax Combination 0,370 10,820 -0,395 -0,707 0,260
54 Gmax Combination -0,870 10,570 -0,332 -0,158 0,029
54 Gmax Combination 2,750 28,650 -0,019 2,242 0,119
55 Gmax Combination 12,610 21,260 0,758 1,474 -0,350
55 Gmax Combination 12,270 19,550 -0,020 1,875 -0,487
55 Gmax Combination 1,700 17,440 -0,222 0,157 -0,080
55 Gmax Combination 2,040 19,140 -0,566 -1,779 0,057
56 Gmax Combination 18,170 24,090 1,050 7,666 1,395
56 Gmax Combination 14,620 23,380 -4,586 -5,485 1,910
56 Gmax Combination 20,670 53,640 5,511 1,681 1,511
56 Gmax Combination 24,220 54,350 0,296 -0,220 0,996
57 Gmax Combination 39,030 32,390 1,445 7,761 -0,693
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57 Gmax Combination 27,500 30,090 -4,180 -5,416 -0,693
57 Gmax Combination 26,640 25,790 -4,387 -5,445 0,622
57 Gmax Combination 38,170 28,090 1,275 7,711 0,621
58 Gmax Combination 19,260 51,530 0,031 -0,267 -1,022
58 Gmax Combination 26,990 53,070 4,619 1,162 -1,604
58 Gmax Combination 22,180 29,020 -4,174 -5,415 -1,964
58 Gmax Combination 14,450 27,480 1,100 7,692 -1,383
59 Gmax Combination 4,700 45,230 0,725 1,802 -0,700
59 Gmax Combination 1,330 28,370 -1,659 -1,744 -0,092
59 Gmax Combination -3,300 27,440 0,383 2,322 0,007
59 Gmax Combination 0,069 44,300 0,951 -1,299 -0,601
60 Gmax Combination 24,590 55,590 -3,346 -2,511 0,234
60 Gmax Combination 17,940 22,320 1,520 1,627 0,416
60 Gmax Combination -0,620 18,610 -1,712 -2,008 0,372
60 Gmax Combination 6,040 51,880 0,746 1,908 0,191
61 Gmax Combination 20,260 2,460 2,257 0,640 -0,034
61 Gmax Combination 23,110 16,750 -1,882 -4,192 -0,307
61 Gmax Combination 11,240 14,380 -0,020 1,877 -0,749
61 Gmax Combination 8,380 0,087 0,609 0,730 -0,475
62 Gmax Combination 14,180 21,220 -4,518 -5,146 0,623
62 Gmax Combination 10,100 20,400 -4,767 -5,934 -0,069
62 Gmax Combination 14,740 43,620 4,479 -0,926 0,188
62 Gmax Combination 18,830 44,430 5,267 0,458 0,880
63 Gmax Combination 25,810 21,630 -4,124 -5,136 -0,198
63 Gmax Combination 22,920 21,050 -4,828 -6,051 -0,216
63 Gmax Combination 23,320 23,040 -4,681 -5,917 0,091
63 Gmax Combination 26,200 23,620 -4,319 -5,107 0,109
64 Gmax Combination 24,840 42,330 4,426 0,195 -0,679
64 Gmax Combination 41,580 45,680 6,308 0,903 0,170
64 Gmax Combination 37,230 23,910 -5,231 -6,132 -0,184
64 Gmax Combination 20,490 20,560 -4,118 -5,135 -1,032
65 Gmax Combination 43,970 46,160 -1,635 0,031 0,087
65 Gmax Combination 35,850 5,580 0,439 0,277 -0,018
65 Gmax Combination 13,710 1,150 1,371 0,883 -0,059
65 Gmax Combination 21,820 41,730 -2,818 0,127 0,046
66 Gmax Combination 14,140 19,190 -1,096 -2,090 -1,586
66 Gmax Combination 12,830 12,660 -0,110 -3,618 -1,773
66 Gmax Combination 8,370 11,760 4,813 6,164 -1,153
66 Gmax Combination 9,680 18,290 -4,680 -0,079 -0,966
67 Gmax Combination 19,660 4,750 4,799 5,906 0,551
67 Gmax Combination 21,590 14,410 4,727 6,147 -0,592
67 Gmax Combination 15,050 13,100 -0,385 -3,673 -0,521
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67 Gmax Combination 13,120 3,440 -0,202 -3,676 0,621
68 Gmax Combination 40,380 39,650 6,230 0,511 1,004
68 Gmax Combination 6,180 32,810 0,761 1,132 1,372
68 Gmax Combination -0,230 0,770 0,402 3,717 1,726
68 Gmax Combination 33,970 7,610 -5,202 -5,987 1,358
69 Gmax Combination 27,700 19,580 -0,453 0,310 0,389
69 Gmax Combination 21,450 -11,670 2,807 4,693 0,000
69 Gmax Combination -54,990  -26,960 -0,346 -4,852 0,409
69 Gmax Combination -48,740 4,290 -2,678 -2,881 0,797
70 Gmax Combination 47,380 23,510 0,340 -0,333 1,094
70 Gmax Combination 41,530 -5,730 2,407 0,586 0,907
70 Gmax Combination -31,570 -20,350 -0,748 0,702 0,594
70 Gmax Combination -25,720 8,890 2,802 2,906 0,782
71 Gmax Combination -77,380 -7,800 2,178 2,947 -0,753
71 Gmax Combination -79,210 -16,920 -2,365 5,743 0,742
71 Gmax Combination -31,770 -7,430 0,420 3,506 0,929
71 Gmax Combination -29,940 1,690 0,541 3,117 -0,566
72 Gmax Combination -29,960  -18,520 0,209 2,880 -0,201
72 Gmax Combination -25,750 2,530 0,494 2,610 0,011
72 Gmax Combination -47,940 -1,910 0,799 3,168 -0,011
72 Gmax Combination -52,150  -22,960 0,304 3,216 -0,223
73 Gmax Combination -25,960 -0,290 0,537 2,241 0,316
73 Gmax Combination -24,960 4,730 0,364 3,452 -1,300
73 Gmax Combination -76,960 -5,670 -2,426 5,435 -1,092
73 Gmax Combination -77,960  -10,690 2,190 3,008 0,524
74 Gmax Combination -49,720  -23,130 -0,040 2,006 -0,003
74 Gmax Combination -45,950 -4,290 0,619 2,257 -0,119
74 Gmax Combination -26,330 -0,360 0,506 2,672 -0,129
74 Gmax Combination -30,100 -19,210 0,221 2,942 -0,012
75 Gmax Combination -60,580  -19,940 -0,309 -2,943 -0,236
75 Gmax Combination -56,590 -1,960 -0,258 -3,218 -0,094
75 Gmax Combination -34,710 2,410 0,166 -0,482 -0,303
75 Gmax Combination -40,750  -15,970 0,030 -2,598 0,133
76 Gmax Combination -31,240 2,500 0,104 -3,342 -0,180
76 Gmax Combination -27,470 7,040 -0,249 -4,927 -0,180
76 Gmax Combination -38,120 4,910 1,349 1,639 -0,713
76 Gmax Combination -55,170 -2,280 -0,566 -0,714 -0,529
77 Gmax Combination -61,360 -17,490 -0,293 -2,864 -0,142
77 Gmax Combination -51,070  -15,430 0,228 -1,605 -0,283
77 Gmax Combination -41,440 1,010 -0,543 -0,873 0,320
77 Gmax Combination -53,930 -1,490 -0,223 -3,041 -0,043
78 Gmax Combination -58,450 -2,610 -1,171 -0,846 0,376
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78 Gmax Combination -50,910 -0,480 2,560 4,159 0,677
78 Gmax Combination -32,130 3,280 -0,298 -5,171 0,418
78 Gmax Combination -29,340 3,210 0,109 -3,317 0,545
79 Gmax Combination -59,880 -247,480 0,734 2,194 0,461
79 Gmax Combination 13,850 121,180 -0,896 -2,348 0,449
79 Gmax Combination 68,920 132,200 -0,886 -3,122 -0,190
79 Gmax Combination -4,820  -236,460 -0,011 -0,568 -0,177
80 Gmax Combination 26,100 123,630 -0,844 -2,338 -0,203
80 Gmax Combination -47,050 -242,100 0,468 1,152 -0,423
80 Gmax Combination -30,000 -238,690 -0,190 -2,137 -0,029
80 Gmax Combination 43,140 127,040 -1,516 -3,248 0,191
81 Gmax Combination -16,840  -13,990 0,068 -0,180 0,118
81 Gmax Combination 49,360 -0,760 0,103 0,456 0,090
81 Gmax Combination 57,100 37,930 0,961 5,542 0,008
81 Gmax Combination -9,100 24,690 -1,597 -5,258 0,035
82 Gmax Combination -11,140 8,120 -1,039 -4,015 0,015
82 Gmax Combination 56,320 21,610 0,982 5,239 0,175
82 Gmax Combination 51,950 -0,240 0,138 0,463 0,162
82 Gmax Combination -15,510 -13,730 0,133 -0,167 0,002
83 Gmax Combination -58,180 14,870 -3,243 -5,587 0,116
83 Gmax Combination 47,880 36,090 1,641 5,678 -0,747
83 Gmax Combination 52,960 61,480 0,601 4,529 -0,805
83 Gmax Combination -53,100 40,270 1,718 -0,915 0,058
84 Gmax Combination 4,820 51,850 1,365 -0,986 -0,084
84 Gmax Combination 27,640 56,420 1,175 4,644 0,309
84 Gmax Combination -15,020 -156,870 -0,193 0,510 0,380
84 Gmax Combination -37,830 -161,440 -1,509 -0,601 -0,012
85 Gmax Combination -82,130  -180,980 -1,750 -0,649 0,076
85 Gmax Combination 20,180  -160,520 -0,190 0,701 -0,324
85 Gmax Combination 70,430 90,720 1,209 4,627 -0,386
85 Gmax Combination -31,880 70,250 1,233 -0,740 0,014
86 Gmax Combination -22,540 72,120 1,597 -0,668 -0,089
86 Gmax Combination 57,620 88,160 0,382 4,462 0,593
86 Gmax Combination 43,810 19,110 1,533 5,349 0,637
86 Gmax Combination -36,350 3,080 -2,309 -4,269 -0,044
87 Gmax Combination -7,310 -7,810 0,976 0,504 0,103
87 Gmax Combination 48,340 3,320 -0,138 -0,876 0,396
87 Gmax Combination 54,550 34,340 -0,525 -2,607 0,405
87 Gmax Combination -1,110 23,210 -0,811 -0,017 0,113
88 Gmax Combination -2,420 6,750 -0,599 0,151 0,096
88 Gmax Combination 57,140 18,660 -0,722 -3,094 -0,248
88 Gmax Combination 54,310 4,520 -0,153 -0,879 -0,205
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88 Gmax Combination -5,250 -7,400 0,802 0,469 0,139
89 Gmax Combination -21,410 19,150 -0,757 -0,007 0,186
89 Gmax Combination 43,810 32,190 -0,877 -2,677 -0,075
89 Gmax Combination 48,000 53,190 -0,124 -1,982 -0,208
89 Gmax Combination -17,210 40,140 -0,203 0,389 0,053
90 Gmax Combination 4,880 44,560 -0,024 0,425 -0,091
90 Gmax Combination 41,970 51,980 -0,259 -2,009 -0,294
90 Gmax Combination 4,890 -133,450 0,143 -0,199 -0,219
90 Gmax Combination -32,210 -140,870 0,736 0,344 -0,017
91 Gmax Combination -71,040 -162,350 1,020 0,474 -0,175
91 Gmax Combination 43,450  -139,460 0,215 -0,085 0,161
91 Gmax Combination 87,060 78,590 -0,366 -2,539 0,325
91 Gmax Combination -27,430 55,690 -0,017 0,120 -0,011
92 Gmax Combination 9,020 62,980 0,293 0,182 0,062
92 Gmax Combination 59,370 73,050 -0,027 -2,472 0,167
92 Gmax Combination 48,130 16,860 -0,964 -3,143 0,101
92 Gmax Combination -2,220 6,790 -0,580 0,155 -0,005
93 Gmax Combination 5,350 1,290 -0,357 -0,038 -0,054
93 Gmax Combination 12,680 2,760 -0,527 -0,419 0,286
93 Gmax Combination -23,600 -178,650 0,399 -0,892 0,239
93 Gmax Combination -30,930 -180,120 0,062 -0,376 -0,102
94 Gmax Combination 59,900 14,080 1,023 0,054 0,174
94 Gmax Combination -33,950 -4,690 0,214 -0,790 -0,107
94 Gmax Combination -72,690 -198,360 -0,377 -0,420 -0,029
94 Gmax Combination 21,170 -179,590 -0,324 0,189 0,252
95 Gmax Combination -15,520 1,640 -0,035 0,038 0,040
95 Gmax Combination 16,830 8,110 0,047 0,093 0,115
95 Gmax Combination -22,460 -188,320 -0,347 0,184 0,135
95 Gmax Combination -54,800 -194,790 -0,240 -0,393 0,059
96 Gmax Combination 7,990 3,920 -0,152 -0,385 0,180
96 Gmax Combination -31,950 -4,070 -0,285 -0,067 0,030
96 Gmax Combination -31,450 -1,550 0,172 0,118 0,027
96 Gmax Combination 8,500 6,440 -0,064 0,032 0,177
97 Gmax Combination 12,240 7,490 -0,001 0,010 -0,011
97 Gmax Combination -23,390 0,360 0,272 0,131 0,144
97 Gmax Combination -23,960 -2,470 -0,297 -0,069 0,144
97 Gmax Combination 11,680 4,650 -0,114 -0,377 -0,011
98 Gmax Combination -41,320 -8,040 -0,489 -0,065 0,094
98 Gmax Combination -40,320 -3,020 0,432 0,163 0,080
98 Gmax Combination 18,860 8,820 -0,083 -0,006 0,191
98 Gmax Combination 17,860 3,790 -0,162 -0,346 0,205
99 Gmax Combination 15,830 64,340 0,268 -1,525 -0,384
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99 Gmax Combination -0,600 -17,810 0,340 -0,019 -0,635
99 Gmax Combination 23,320 -13,020 0,412 0,612 0,020
99 Gmax Combination 39,740 69,120 -0,952 -0,848 0,270
100 Gmax Combination 3,460 -17,000 0,437 0,000 0,159
100 Gmax Combination 7,580 3,620 -1,141 -0,686 0,318
100 Gmax Combination 6,160 3,340 -0,583 -3,422 -0,710
100 Gmax Combination 2,040 -17,280 0,342 0,598 -0,868
101 Gmax Combination -9,950 41,590 0,151 0,257 -0,096
101 Gmax Combination -16,700 7,830 -0,358 -0,126 -0,015
101 Gmax Combination 38,510 18,870 -0,493 -0,520 0,023
101 Gmax Combination 45,260 52,640 0,459 -0,764 -0,058
102 Gmax Combination 8,620 12,900 -0,372 -0,129 -0,123
102 Gmax Combination -29,940  -179,920 0,125 -0,240 -0,119
102 Gmax Combination -15,650 -177,060 0,533 0,836 0,111
102 Gmax Combination 22,920 15,760 -0,623 -0,545 0,107
103 Gmax Combination 6,040 42,410 1,813 3,838 -0,506
103 Gmax Combination -33,400 -154,830 -1,198 0,311 -0,378
103 Gmax Combination -37,780  -155,700 0,777 4,606 -0,451
103 Gmax Combination 1,670 41,540 0,814 2,162 -0,578
104 Gmax Combination -46,980 39,450 1,746 3,689 0,162
104 Gmax Combination -48,570 31,490 1,594 3,794 -0,253
104 Gmax Combination 13,960 43,990 0,699 2,139 -0,273
104 Gmax Combination 15,550 51,960 0,580 2,383 0,142
105 Gmax Combination -41,190 -172,800 -1,564 0,241 0,319
105 Gmax Combination 3,260 49,500 1,884 3,716 0,434
105 Gmax Combination 17,580 52,360 0,936 2,454 0,573
105 Gmax Combination -26,870  -169,930 0,331 4,212 0,458
106 Gmax Combination 3,890 40,570 -1,028 -1,785 -0,083
106 Gmax Combination -32,410 -140,910 0,962 0,533 -0,227
106 Gmax Combination -28,410 -140,110 -0,062 -0,018 0,615
106 Gmax Combination 7,890 41,370 -1,021 -3,764 0,759
107 Gmax Combination -47,550 36,970 -0,965 -1,692 -0,195
107 Gmax Combination -48,950 30,000 -0,892 -1,758 0,126
107 Gmax Combination 21,240 44,040 -0,852 -3,730 0,177
107 Gmax Combination 22,630 51,010 -0,753 -4,125 -0,143
108 Gmax Combination -38,210 -161,510 1,383 1,020 0,308
108 Gmax Combination 3,530 47,190 -1,017 -1,702 0,150
108 Gmax Combination 20,420 50,570 -1,201 -4,214 -0,925
108 Gmax Combination -21,320  -158,130 0,475 0,868 -0,767
109 Gmax Combination ~ -118,320 -256,350 -1,004 0,239 -0,187
109 Gmax Combination -54,800 61,260 0,951 2,857 0,005
109 Gmax Combination 38,830 79,990 0,574 1,492 0,223
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109 Gmax Combination -24,700  -237,630 -0,070 1,759 0,031
110 Gmax Combination -1,520 71,920 0,808 2,828 -0,085
110 Gmax Combination -17,430 -7,600 0,385 2,826 -0,079
110 Gmax Combination 38,650 3,610 0,909 3,110 0,115
110 Gmax Combination 54,550 83,130 0,070 1,391 0,109
111 Gmax Combination -3,190 -4,760 0,625 2,874 0,051
111 Gmax Combination -1,860 1,910 0,541 3,191 0,039
111 Gmax Combination 70,740 16,430 0,739 2,856 0,052
111 Gmax Combination 69,410 9,760 0,350 2,999 0,064
112 Gmax Combination -6,150 1,050 0,628 3,209 0,108
112 Gmax Combination -6,490 -0,610 0,557 3,187 0,140
112 Gmax Combination 88,380 18,360 0,599 2,750 0,129
112 Gmax Combination 88,710 20,020 0,505 2,809 0,098
113 Gmax Combination -6,730 -0,660 0,538 3,183 0,226
113 Gmax Combination -6,590 0,056 0,642 3,192 0,231
113 Gmax Combination 86,810 18,740 0,346 2,480 0,203
113 Gmax Combination 86,670 18,020 0,619 2,754 0,199
114 Gmax Combination 1,580 1,690 0,501 3,163 0,303
114 Gmax Combination 1,250 0,031 0,698 2,963 0,308
114 Gmax Combination 66,330 13,050 0,177 2,323 0,265
114 Gmax Combination 66,660 14,710 0,791 2,569 0,259
115 Gmax Combination -16,100 -3,440 0,429 2,909 0,380
115 Gmax Combination -5,850 47,800 0,697 2,807 0,362
115 Gmax Combination 46,790 58,330 -0,157 1,195 0,218
115 Gmax Combination 36,550 7,090 0,822 2,452 0,235
116 Gmax Combination 23,510 53,680 0,421 2,752 0,310
116 Gmax Combination -27,640  -202,070 0,629 1,384 0,265
116 Gmax Combination -67,200  -209,990 0,093 2,787 0,280
116 Gmax Combination -16,060 45,760 0,840 1,394 0,326
117 Gmax Combination -0,580 6,640 0,209 1,201 -0,076
117 Gmax Combination -3,780 -9,370 0,241 1,380 0,213
117 Gmax Combination -51,330 -18,880 -0,129 -3,676 0,113
117 Gmax Combination -48,130 -2,860 -0,594 -2,409 -0,176
118 Gmax Combination -10,090 -10,630 0,365 1,405 0,223
118 Gmax Combination 0,300 41,290 -0,227 -0,198 -0,119
118 Gmax Combination -22,950 36,640 -0,835 -1,756 -0,070
118 Gmax Combination -33,340  -15,290 -1,056 -3,861 0,272
119 Gmax Combination 0,280 12,820 -0,205 -1,450 -0,115
119 Gmax Combination -3,920 -8,170 -0,547 -1,993 -0,367
119 Gmax Combination -48,510 -17,090 0,047 3,131 -0,285
119 Gmax Combination -44,310 3,900 0,374 1,742 -0,032
120 Gmax Combination -10,980 -9,580 -0,474 -1,978 -0,256
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120 Gmax Combination -0,990 40,350 0,511 -0,557 -0,031
120 Gmax Combination -18,530 36,840 0,639 -0,255 -0,223
120 Gmax Combination -28,520  -13,090 0,954 3,313 -0,448
121 Gmax Combination -96,150  -254,730 0,662 -0,878 0,261
121 Gmax Combination -33,210 59,980 -0,893 -2,909 0,094
121 Gmax Combination 36,860 73,990 -0,686 -2,044 -0,318
121 Gmax Combination -26,080  -240,720 0,327 -0,098 -0,152
122 Gmax Combination -5,230 65,580 -0,799 -2,890 0,090
122 Gmax Combination -19,450 -5,520 -0,504 -3,234 0,134
122 Gmax Combination 42,500 6,870 -0,892 -3,079 -0,032
122 Gmax Combination 56,720 77,970 -0,066 -1,920 -0,076
123 Gmax Combination 1,330 -1,370 -0,737 -3,280 0,035
123 Gmax Combination 1,820 1,090 -0,594 -3,495 0,020
123 Gmax Combination 71,810 15,080 -0,824 -3,063 -0,009
123 Gmax Combination 71,320 12,630 -0,403 -2,981 0,006
124 Gmax Combination -6,130 -0,510 -0,682 -3,513 -0,054
124 Gmax Combination -6,020 0,056 -0,621 -3,504 -0,056
124 Gmax Combination 89,620 19,180 -0,614 -2,958 -0,049
124 Gmax Combination 89,510 18,620 -0,481 -2,995 -0,047
125 Gmax Combination -6,600 -0,060 -0,600 -3,500 -0,140
125 Gmax Combination -6,570 0,087 -0,700 -3,467 -0,171
125 Gmax Combination 86,870 18,770 -0,458 -2,855 -0,156
125 Gmax Combination 86,840 18,630 -0,700 -2,975 -0,125
126 Gmax Combination 0,290 1,460 -0,553 -3,437 -0,258
126 Gmax Combination 0,130 0,690 -0,729 -3,306 -0,254
126 Gmax Combination 64,940 13,650 -0,183 -2,481 -0,196
126 Gmax Combination 65,100 14,420 -0,822 -2,928 -0,200
127 Gmax Combination -19,560 -3,250 -0,435 -3,248 -0,300
127 Gmax Combination -9,160 48,760 -0,845 -2,908 -0,295
127 Gmax Combination 43,190 59,230 -0,152 -2,441 -0,241
127 Gmax Combination 32,790 7,220 -0,897 -2,624 -0,246
128 Gmax Combination 20,610 54,710 -0,607 -2,860 -0,461
128 Gmax Combination -31,500 -205,840 -0,335 -1,462 -0,427
128 Gmax Combination -75,400 -214,620 0,563 0,296 0,041
128 Gmax Combination -23,290 45,930 -1,012 -2,613 0,008
129 Gmax Combination -31,590 44,920 -0,343 -0,070 -0,246
129 Gmax Combination 8,690 52,980 -0,401 -2,173 -0,161
129 Gmax Combination -42,930 -205,130 -0,386 -0,707 -0,057
129 Gmax Combination -83,210  -213,190 0,017 -2,101 -0,142
130 Gmax Combination -30,230 0,720 0,471 2,412 -0,393
130 Gmax Combination -15,230 3,710 -0,088 -1,315 0,021
130 Gmax Combination -5,970 50,050 -0,505 -2,193 0,023
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130 Gmax Combination -20,960 47,050 0,131 0,025 -0,391
131 Gmax Combination 9,850 49,540 -0,655 -2,247 0,138
131 Gmax Combination -44,200 38,730 -0,545 -0,997 -0,202
131 Gmax Combination -95,680 -218,680 0,340 0,496 -0,198
131 Gmax Combination -41,630 -207,870 -0,063 -0,885 0,142
132 Gmax Combination -15,850 9,600 0,019 -1,617 -0,133
132 Gmax Combination -37,900 5,190 0,299 1,716 0,271
132 Gmax Combination -30,650 41,440 0,029 -0,883 0,245
132 Gmax Combination -8,600 45,850 -0,712 -2,258 -0,159
133 Gmax Combination -14,790 -125,770 -0,192 0,216 0,413
133 Gmax Combination 16,870 32,480 3,385 3,349 -0,625
133 Gmax Combination 32,930 35,700 0,108 -0,077 -0,626
133 Gmax Combination 1,280 -122,560 -0,170 2,299 0,412
134 Gmax Combination -36,860 -130,190 -0,475 0,541 1,260
134 Gmax Combination -2,680 40,700 0,668 -0,521 0,795
134 Gmax Combination 8,250 42,880 -2,515 -0,510 0,617
134 Gmax Combination -25,930 -128,000 1,629 0,734 1,082
135 Gmax Combination -22,870 24,530 0,117 2,696 -0,972
135 Gmax Combination -25,010 13,860 -1,683 -1,502 -0,408
135 Gmax Combination 43,760 27,610 -0,155 -0,654 -0,952
135 Gmax Combination 45,890 38,290 -0,185 -0,135 -1,516
136 Gmax Combination -3,120  -127,400 -0,872 0,655 0,579
136 Gmax Combination 30,370 40,050 -0,275 -1,400 0,959
136 Gmax Combination 31,850 40,350 -0,634 -1,724 0,081
136 Gmax Combination -1,640 -127,100 1,082 3,478 -0,299
137 Gmax Combination -24,220 29,140 -1,021 -1,549 0,678
137 Gmax Combination -28,450 7,960 1,871 0,842 0,614
137 Gmax Combination 47,300 23,110 -0,047 -1,447 0,860
137 Gmax Combination 51,530 44,290 0,257 -1,546 0,924
138 Gmax Combination 11,780 42,910 0,616 -0,498 -1,159
138 Gmax Combination -23,080 -131,390 -1,414 0,263 -1,248
138 Gmax Combination -50,250 -136,830 2,116 1,045 -1,080
138 Gmax Combination -15,390 37,470 -2,955 -0,410 -0,991
139 Gmax Combination -65,730 -2,830 2,098 0,766 -1,015
139 Gmax Combination -65,040 0,640 -1,987 0,459 -0,711
139 Gmax Combination -11,780 11,300 1,051 2,527 -0,459
139 Gmax Combination -12,470 7,830 -0,157 -0,269 -0,763
140 Gmax Combination -51,040 8,660 -2,236 0,224 0,722
140 Gmax Combination -52,820 -0,240 2,468 0,840 0,748
140 Gmax Combination -11,140 8,090 -0,223 -0,282 0,539
140 Gmax Combination -9,370 16,990 0,658 2,110 0,513
141 Gmax Combination -41,560 -82,290 -1,030 -0,705 -0,149
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141 Gmax Combination -63,260  -86,630 -1,542 0,390 0,021
141 Gmax Combination -41,480 22,260 1,129 -1,261 -0,179
141 Gmax Combination -19,780 26,600 0,186 -0,728 -0,348
142 Gmax Combination -63,920 17,770 -0,015 -0,768 -1,016
142 Gmax Combination -32,140 24,120 1,492 -1,188 -0,952
142 Gmax Combination -34,580 11,950 -1,928 -2,364 -0,719
142 Gmax Combination -66,350 5,590 0,900 -0,491 -0,783
143 Gmax Combination -17,640 -79,730 0,785 0,183 0,200
143 Gmax Combination -56,050  -87,410 0,881 -0,221 0,065
143 Gmax Combination -35,320 16,250 0,240 1,405 -0,183
143 Gmax Combination 3,090 23,930 -0,226 0,169 -0,049
144 Gmax Combination -33,350 14,800 0,953 2,387 1,057
144 Gmax Combination -53,700 -86,940 -0,853 -1,974 0,928
144 Gmax Combination -18,420  -79,880 -1,610 -1,750 0,202
144 Gmax Combination 1,930 21,860 1,885 4,200 0,330
145 Gmax Combination -17,780 14,450 0,966 2,530 -0,328
145 Gmax Combination -17,050 18,060 0,828 2,362 0,239
145 Gmax Combination -52,690 10,930 1,666 4,156 0,229
145 Gmax Combination -53,410 7,320 1,845 4,183 -0,339
146 Gmax Combination -41,430  -82,270 -1,207 -2,053 -1,044
146 Gmax Combination -22,270 13,550 1,102 2,558 -1,191
146 Gmax Combination -3,160 17,370 1,983 4,211 -0,426
146 Gmax Combination -22,320 -78,440 -2,050 -2,187 -0,279
147 Gmax Combination -36,760  -28,530 -0,795 -1,829 0,241
147 Gmax Combination 0,890 -21,000 -0,325 0,122 -0,164
147 Gmax Combination -12,800  -89,470 0,148 0,055 -0,181
147 Gmax Combination -50,450 -97,000 0,373 1,085 0,225
148 Gmax Combination -67,070  -85,030 1,460 1,451 -0,176
148 Gmax Combination 44,540 -62,710 1,119 0,530 0,272
148 Gmax Combination 55,270 -9,070 -0,292 0,348 0,291
148 Gmax Combination -56,340  -31,400 -0,825 -1,885 -0,157
149 Gmax Combination 8,940 -31,300 -0,111 -0,697 -0,013
149 Gmax Combination -14,670  -36,030 0,152 -0,095 0,077
149 Gmax Combination -11,970 -22,520 -0,905 -1,901 0,077
149 Gmax Combination 11,640 -17,800 -0,315 0,344 -0,013
150 Gmax Combination -29,660 7,380 -0,224 0,242 0,104
150 Gmax Combination -7,320 11,850 -0,463 -1,057 0,123
150 Gmax Combination -16,990  -36,490 0,232 -0,079 0,090
150 Gmax Combination -39,330  -40,960 0,014 -0,672 0,071
151 Gmax Combination -23,110 1,760 0,137 -0,541 0,078
151 Gmax Combination -25,780 1,230 0,143 0,023 0,096
151 Gmax Combination -24,340 8,440 -0,507 -1,065 0,125
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151 Gmax Combination -21,670 8,980 -0,235 0,239 0,107
152 Gmax Combination -10,540  -23,290 -0,763 -1,823 -0,029
152 Gmax Combination -4,790 5,430 0,318 0,058 -0,024
152 Gmax Combination -40,040 -1,620 0,298 -0,509 0,117
152 Gmax Combination -45,780  -30,330 -0,457 0,095 0,112
153 Gmax Combination -5,850 22,140 0,129 -0,294 0,099
153 Gmax Combination -6,720 17,780 0,708 1,100 0,183
153 Gmax Combination 7,070 20,540 0,019 -1,624 -0,306
153 Gmax Combination 7,940 24,900 1,339 3,831 -0,390
154 Gmax Combination -11,260 16,870 0,645 1,087 -0,247
154 Gmax Combination -30,170  -77,650 -1,100 0,176 -0,198
154 Gmax Combination -7,780 -73,170 -0,680 1,619 0,154
154 Gmax Combination 11,130 21,350 0,115 -1,605 0,105
155 Gmax Combination 7,800 29,830 0,907 1,501 0,084
155 Gmax Combination 1,100 -3,670 -0,807 -1,416 -0,026
155 Gmax Combination -19,840 -7,850 -0,264 0,340 -0,167
155 Gmax Combination -13,140 25,650 -0,115 -1,074 -0,058
156 Gmax Combination -14,050 -6,700 -0,660 -1,386 -0,061
156 Gmax Combination -31,350 -93,180 0,096 0,107 -0,015
156 Gmax Combination -11,810  -89,270 0,005 -0,841 -0,001
156 Gmax Combination 5,490 -2,790 -0,279 0,337 -0,048
157 Gmax Combination -21,630 23,950 -0,248 -0,023 0,019
157 Gmax Combination 1,690 28,610 0,012 0,606 0,068
157 Gmax Combination -20,640  -83,000 0,686 0,093 -0,226
157 Gmax Combination -43,950 -87,660 0,343 0,045 -0,274
158 Gmax Combination -42,690 18,420 -0,524 -1,940 -0,656
158 Gmax Combination -64,740 -91,820 0,507 0,627 -0,690
158 Gmax Combination -20,830  -83,040 0,567 -1,443 -0,524
158 Gmax Combination 1,210 27,200 -0,973 -1,510 -0,490
159 Gmax Combination -18,450 15,120 -0,627 -1,725 0,241
159 Gmax Combination -16,750 23,610 -0,571 -1,949 -0,147
159 Gmax Combination -51,620 16,630 -0,837 -1,483 -0,199
159 Gmax Combination -53,320 8,150 -0,840 -1,066 0,190
160 Gmax Combination -46,940  -79,280 0,878 0,585 0,629
160 Gmax Combination -28,460 13,120 -0,557 -1,711 0,604
160 Gmax Combination -2,230 18,370 -0,892 -1,077 0,558
160 Gmax Combination -20,710  -74,030 0,744 -2,173 0,583
161 Gmax Combination -42,040 12,340 0,061 -0,508 0,439
161 Gmax Combination -1,450 20,460 1,236 -1,628 0,255
161 Gmax Combination -20,340  -73,960 -1,292 0,480 -0,006
161 Gmax Combination -60,920  -82,080 -0,516 -0,566 0,179
162 Gmax Combination -21,700 9,310 0,792 -0,698 1,050
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162 Gmax Combination -60,860 1,480 -2,697 -2,856 0,924
162 Gmax Combination -59,380 8,870 1,590 -1,558 1,218
162 Gmax Combination -20,220 16,700 -0,177 -0,555 1,344
163 Gmax Combination -3,050 28,300 -0,641 -1,629 -1,164
163 Gmax Combination 21,680 33,250 1,014 -3,689 -0,853
163 Gmax Combination -15,900 -154,660 -3,960 -9,176 -0,659
163 Gmax Combination -40,630 -159,610 0,277 -0,369 -0,970
164 Gmax Combination -3,960 5,010 0,758 0,841 -1,319
164 Gmax Combination -41,390 -2,470 1,014 0,135 -1,095
164 Gmax Combination -41,950 -5,280 -2,700 -0,458 -0,844
164 Gmax Combination -4,520 2,200 -1,664 -1,371 -1,069
165 Gmax Combination 13,390 -8,210 2,214 2,312 -1,183
165 Gmax Combination -7,440 -12,370 0,823 1,167 -1,665
165 Gmax Combination -2,470 12,440 -1,864 -2,371 -1,534
165 Gmax Combination 18,350 16,600 -0,493 8,159 -1,052
166 Gmax Combination 46,780 0,110 -0,782 -2,563 -0,550
166 Gmax Combination -5,650 -10,370 -0,801 -6,381 -0,844
166 Gmax Combination 2,300 29,380 -1,101 -4,112 -0,803
166 Gmax Combination 54,730 39,860 0,264 -1,448 -0,508
167 Gmax Combination -37,410 12,100 0,571 0,810 -1,176
167 Gmax Combination -94,160 0,740 1,257 0,002 -1,201
167 Gmax Combination -97,030  -13,600 0,594 0,051 -1,284
167 Gmax Combination -40,280 -2,250 1,352 0,960 -1,259
168 Gmax Combination 0,160 18,660 0,820 1,724 -0,851
168 Gmax Combination -37,600 11,110 0,552 0,719 -0,951
168 Gmax Combination -43,750  -19,640 1,418 1,286 -1,369
168 Gmax Combination -5,990 -12,080 0,099 1,889 -1,269
169 Gmax Combination 61,690 7,170 -0,749 -3,010 -0,357
169 Gmax Combination 10,080 -3,150 -1,285 -6,458 -0,397
169 Gmax Combination 9,240 -7,400 -1,112 -6,443 -0,473
169 Gmax Combination 60,840 2,920 -0,323 -2,471 -0,433
170 Gmax Combination -66,690 13,830 0,559 0,551 -0,592
170 Gmax Combination  -147,650  -2,360 0,725 0,001 -0,614
170 Gmax Combination ~ -149,230 -10,270 1,109 -0,028 -0,862
170 Gmax Combination -68,270 5,920 0,745 0,845 -0,841
171 Gmax Combination 13,620 14,510 0,180 0,864 -0,402
171 Gmax Combination -69,900 -2,190 0,565 0,581 -0,526
171 Gmax Combination -68,470 4,930 0,727 0,754 -0,783
171 Gmax Combination 15,040 21,640 0,509 1,661 -0,658
172 Gmax Combination 75,040 7,800 -0,626 -3,249 -0,171
172 Gmax Combination 8,280 -5,550 -1,701 -6,447 -0,187
172 Gmax Combination 8,700 -3,430 -0,795 -6,360 -0,186
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172 Gmax Combination 75,470 9,920 -0,550 -2,970 -0,170
173 Gmax Combination -76,650 12,700 0,550 0,448 -0,189
173 Gmax Combination  -183,690  -8,700 0,511 -0,016 -0,199
173 Gmax Combination  -183,870  -9,600 0,828 0,022 -0,375
173 Gmax Combination -76,830 11,810 0,406 0,520 -0,364
174 Gmax Combination 12,750 16,800 -0,289 0,612 -0,098
174 Gmax Combination -79,520 -1,650 0,550 0,446 -0,140
174 Gmax Combination -80,030 -4,220 0,412 0,550 -0,352
174 Gmax Combination 12,230 14,230 0,669 0,961 -0,311
175 Gmax Combination 78,300 9,100 -0,576 -3,363 0,003
175 Gmax Combination 9,880 -4,580 -1,832 -5,886 0,045
175 Gmax Combination 9,740 -5,260 -0,449 -6,196 -0,011
175 Gmax Combination 78,160 8,430 -0,732 -3,270 -0,053
176 Gmax Combination -82,860 12,420 0,623 0,470 0,142
176 Gmax Combination -190,710 -9,150 0,462 -0,030 0,143
176 Gmax Combination ~ -190,910 -10,150 0,695 0,021 -0,012
176 Gmax Combination -83,050 11,420 0,198 0,377 -0,013
177 Gmax Combination 14,100 16,510 -0,539 0,579 0,140
177 Gmax Combination -86,040 -3,520 0,620 0,459 0,142
177 Gmax Combination -85,930 -2,930 0,197 0,375 -0,015
177 Gmax Combination 14,210 17,090 0,963 0,863 -0,017
178 Gmax Combination 72,030 9,820 -0,340 -3,195 0,125
178 Gmax Combination 8,550 -2,880 -1,827 -4,979 0,218
178 Gmax Combination 8,140 -4,930 -0,160 -5,552 0,209
178 Gmax Combination 71,620 7,760 -0,885 -3,425 0,115
179 Gmax Combination -77,420 9,110 0,703 0,506 0,463
179 Gmax Combination -178,800 -11,170 0,485 0,004 0,470
179 Gmax Combination  -177,890  -6,590 0,701 0,018 0,314
179 Gmax Combination -76,500 13,690 0,143 0,374 0,307
180 Gmax Combination 12,240 15,570 -0,670 0,807 0,400
180 Gmax Combination -79,810 -2,840 0,715 0,567 0,449
180 Gmax Combination -79,690 -2,250 0,141 0,363 0,281
180 Gmax Combination 12,360 16,160 1,133 0,913 0,232
181 Gmax Combination 58,320 12,260 -0,362 -3,036 0,224
181 Gmax Combination 3,470 1,290 -1,490 -2,913 0,420
181 Gmax Combination 2,390 -4,110 0,148 -4,584 0,343
181 Gmax Combination 57,240 6,860 -0,913 -3,310 0,146
182 Gmax Combination -62,820 8,000 0,576 0,828 0,774
182 Gmax Combination  -142,770  -7,990 0,240 -0,132 0,811
182 Gmax Combination -141,930 -3,800 0,757 0,058 0,650
182 Gmax Combination -61,980 12,190 0,154 0,397 0,613
183 Gmax Combination 6,120 14,540 -0,675 1,163 0,630
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183 Gmax Combination -64,330 0,450 0,529 0,590 0,689
183 Gmax Combination -64,370 0,250 0,166 0,457 0,589
183 Gmax Combination 6,080 14,340 1,305 1,202 0,530
184 Gmax Combination 27,290 3,010 -0,559 -3,225 0,215
184 Gmax Combination -4,910 -3,430 -1,268 -1,984 0,282
184 Gmax Combination -4,270 -0,260 0,141 -2,587 0,295
184 Gmax Combination 27,930 6,180 -0,899 -3,144 0,228
185 Gmax Combination -50,700 -4,790 -0,908 0,044 0,845
185 Gmax Combination -74,870 -9,630 -1,538 0,354 0,896
185 Gmax Combination -71,700 6,220 0,540 -0,072 0,928
185 Gmax Combination -47,530 11,060 0,117 0,736 0,878
186 Gmax Combination -3,060 5,800 -0,376 2,480 0,406
186 Gmax Combination -50,480 -3,690 -0,717 1,002 0,679
186 Gmax Combination -49,040 3,510 0,070 0,498 0,903
186 Gmax Combination -1,620 12,990 0,957 1,489 0,630
187 Gmax Combination 8,530 30,390 0,944 1,933 1,330
187 Gmax Combination 19,730 32,630 0,273 6,501 1,199
187 Gmax Combination -20,640 -169,230 3,248 9,240 1,082
187 Gmax Combination -31,840 -171,470 -0,235 0,984 1,212
188 Gmax Combination -12,680 6,750 -1,478 -1,181 1,576
188 Gmax Combination -36,680 1,950 -1,131 -0,164 1,270
188 Gmax Combination -38,860 -8,970 3,772 0,638 0,939
188 Gmax Combination -14,870 -4,170 3,116 2,062 1,245
189 Gmax Combination 13,600 1,990 -1,834 -4,033 1,726
189 Gmax Combination -14,770 -3,680 -1,512 -1,350 2,072
189 Gmax Combination -15,800 -8,850 3,218 2,574 1,740
189 Gmax Combination 12,570 -3,180 -0,433 -9,166 1,394
190 Gmax Combination 44,850 4,260 1,025 3,327 0,640
190 Gmax Combination -8,660 -6,450 0,926 7,238 0,821
190 Gmax Combination -1,710 28,350 1,238 6,694 1,001
190 Gmax Combination 51,810 39,050 -0,266 1,691 0,820
191 Gmax Combination -46,460 13,410 -0,708 -1,124 1,477
191 Gmax Combination ~ -105,580 1,590 -1,619 0,008 1,502
191 Gmax Combination  -108,380 -12,390 -0,827 -0,103 1,638
191 Gmax Combination -49,250 -0,570 -1,745 -1,234 1,613
192 Gmax Combination -3,550 19,110 -0,909 -1,935 1,000
192 Gmax Combination -47,060 10,410 -0,701 -1,090 1,286
192 Gmax Combination -51,340 -11,000 -1,779 -1,404 1,701
192 Gmax Combination -7,830 -2,300 -0,869 -3,840 1,414
193 Gmax Combination 56,440 8,560 0,978 3,694 0,428
193 Gmax Combination -0,140 -2,760 1,170 7,196 0,454
193 Gmax Combination -0,550 -4,820 1,658 7,385 0,531
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193 Gmax Combination 56,030 6,490 0,477 3,218 0,505
194 Gmax Combination -75,690 14,210 -0,550 -0,669 0,682
194 Gmax Combination  -164,030  -3,460 -0,913 -0,014 0,719
194 Gmax Combination -165,410 -10,380 -1,396 0,053 1,066
194 Gmax Combination -77,080 7,290 -1,001 -1,182 1,029
195 Gmax Combination 3,600 15,970 -0,492 -1,112 0,422
195 Gmax Combination -78,630 -0,480 -0,553 -0,685 0,580
195 Gmax Combination -77,680 4,290 -0,994 -1,148 0,913
195 Gmax Combination 4,560 20,740 -0,176 -1,789 0,755
196 Gmax Combination 70,260 9,680 0,900 3,871 0,133
196 Gmax Combination 0,870 -4,200 1,246 6,959 0,128
196 Gmax Combination 1,210 -2,490 1,345 7,232 0,249
196 Gmax Combination 70,600 11,390 0,606 3,619 0,255
197 Gmax Combination -88,370 13,600 -0,496 -0,515 0,162
197 Gmax Combination ~ -198,860  -8,500 -0,707 0,003 0,179
197 Gmax Combination  -199,260 -10,500 -0,929 -0,017 0,417
197 Gmax Combination -88,770 11,590 -0,597 -0,679 0,400
198 Gmax Combination 5,270 17,830 -0,328 -0,910 0,104
198 Gmax Combination -91,390 -1,500 -0,496 -0,520 0,149
198 Gmax Combination -91,710 -3,100 -0,600 -0,694 0,335
198 Gmax Combination 4,960 16,240 -0,316 -1,077 0,289
199 Gmax Combination 75,040 9,290 0,714 3,722 -0,048
199 Gmax Combination 2,480 -5,220 1,373 6,512 -0,101
199 Gmax Combination 2,760 -3,820 1,210 6,952 -0,065
199 Gmax Combination 75,320 10,690 0,766 3,844 -0,012
200 Gmax Combination -92,620 13,050 -0,530 -0,553 -0,238
200 Gmax Combination  -206,270  -9,680 -0,696 0,010 -0,241
200 Gmax Combination  -206,330  -9,990 -0,736 -0,003 -0,044
200 Gmax Combination -92,680 12,740 -0,468 -0,510 -0,040
201 Gmax Combination 7,100 17,910 -0,112 -0,913 -0,229
201 Gmax Combination -95,760 -2,660 -0,525 -0,530 -0,237
201 Gmax Combination -95,700 -2,360 -0,469 -0,514 -0,030
201 Gmax Combination 7,160 18,210 -0,363 -0,917 -0,023
202 Gmax Combination 72,120 11,430 0,587 3,330 -0,282
202 Gmax Combination 5,490 -1,900 1,263 5,536 -0,402
202 Gmax Combination 4,920 -4,740 0,942 6,426 -0,283
202 Gmax Combination 71,560 8,590 0,893 3,757 -0,163
203 Gmax Combination -85,850 8,010 -0,624 -0,650 -0,664
203 Gmax Combination  -191,640 -13,150 -0,775 -0,021 -0,677
203 Gmax Combination ~ -190,310  -6,490 -0,746 0,000 -0,460
203 Gmax Combination -84,520 14,670 -0,416 -0,530 -0,447
204 Gmax Combination 8,700 14,170 -0,074 -1,149 -0,548

p— ENGESOLO ENGENHARIA LTDA.
suREau veamas Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
gl Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
s E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

Certification




O cesan

qualidade em saneamento

204 Gmax Combination -88,510 -5,270 -0,644 -0,751 -0,611
204 Gmax Combination -87,660 -1,040 -0,412 -0,508 -0,423
204 Gmax Combination 9,550 18,400 -0,543 -0,999 -0,360
205 Gmax Combination 57,250 -4,950 0,078 2,613 -0,371
205 Gmax Combination 5,290 -15,340 1,273 4,284 -0,542
205 Gmax Combination 8,080 -1,380 0,662 5,416 -0,599
205 Gmax Combination 60,040 9,010 1,003 3,413 -0,428
206 Gmax Combination -63,400 10,110 -0,601 -1,009 -1,101
206 Gmax Combination ~ -160,100  -9,230 -0,538 0,112 -1,140
206 Gmax Combination ~ -159,600  -6,740 -0,866 -0,039 -0,927
206 Gmax Combination -62,900 12,600 -0,445 -0,615 -0,888
207 Gmax Combination 10,340 9,930 -0,024 -2,202 -0,908
207 Gmax Combination -66,510 -5,440 -0,528 -0,645 -1,047
207 Gmax Combination -65,560 -0,680 -0,465 -0,715 -0,829
207 Gmax Combination 11,300 14,690 -0,675 -1,270 -0,689
208 Gmax Combination 28,670 43,120 0,466 3,317 -0,268
208 Gmax Combination 29,520 43,290 0,164 -0,552 -0,631
208 Gmax Combination 18,310 -12,730 0,692 4,168 -0,562
208 Gmax Combination 17,460 -12,900 1,036 2,804 -0,199
209 Gmax Combination -53,230 -0,250 1,068 -0,066 -1,166
209 Gmax Combination -93,700 -8,340 1,822 -0,331 -1,210
209 Gmax Combination -91,120 4,570 -0,734 0,073 -1,300
209 Gmax Combination -50,650 12,660 -0,431 -0,975 -1,256
210 Gmax Combination 25,280 22,110 -0,191 -2,328 -0,864
210 Gmax Combination -51,840 6,680 0,796 -1,427 -1,027
210 Gmax Combination -53,760 -2,890 -0,358 -0,611 -1,244
210 Gmax Combination 23,370 12,530 -0,605 -2,318 -1,082
211 Gmax Combination 61,050 6,520 2,580 -0,872 0,815
211 Gmax Combination 43,320 -82,140 1,152 0,740 0,147
211 Gmax Combination 23,110 -86,180 0,184 -0,779 0,115
211 Gmax Combination 40,840 2,470 1,010 1,464 0,784
212 Gmax Combination 26,680 4,140 3,854 0,007 0,610
212 Gmax Combination 20,350 -27,490 1,718 -0,031 0,160
212 Gmax Combination 55,670 -20,420 0,974 -0,150 0,119
212 Gmax Combination 61,990 11,200 2,927 0,864 0,569
213 Gmax Combination 7,630 -163,580 1,281 2,821 0,059
213 Gmax Combination 56,410 80,340 -0,249 -2,942 -0,314
213 Gmax Combination -32,670 62,530 0,862 3,887 0,168
213 Gmax Combination -81,460 -181,390 -1,250 -6,285 0,541
214 Gmax Combination 37,810 -83,240 1,071 0,724 -0,026
214 Gmax Combination 59,430 24,820 1,847 -0,735 -0,692
214 Gmax Combination 30,100 18,950 -0,690 -2,152 -1,185
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214 Gmax Combination 8,490 -89,110 0,340 -0,748 -0,520
215 Gmax Combination 19,870 -27,580 1,801 -0,015 -0,372
215 Gmax Combination 27,100 8,530 2,396 0,205 -0,679
215 Gmax Combination 57,380 14,580 2,275 1,406 -0,434
215 Gmax Combination 50,160 -21,530 0,893 -0,166 -0,127
216 Gmax Combination 41,800 77,420 -0,092 -2,911 -0,381
216 Gmax Combination -4,150  -152,310 1,210 7,349 -0,278
216 Gmax Combination -72,910 -166,060 -0,501 -6,565 -0,299
216 Gmax Combination -26,960 63,670 0,444 3,804 -0,401
217 Gmax Combination -43,340 -173,580 1,004 4,240 0,071
217 Gmax Combination 0,780 46,990 0,501 2,514 -0,622
217 Gmax Combination -60,090 34,820 0,886 2,530 -0,668
217 Gmax Combination -104,200 -185,750 -0,758 1,467 0,025
218 Gmax Combination -27,450 41,350 0,357 2,485 -0,322
218 Gmax Combination -34,890 4,180 0,537 3,095 -0,083
218 Gmax Combination -14,240 8,310 0,405 2,926 -0,028
218 Gmax Combination -6,810 45,480 0,742 2,501 -0,267
219 Gmax Combination 33,470 -57,820 2,080 -0,647 -0,711
219 Gmax Combination 48,730 18,490 -1,042 -1,162 -1,380
219 Gmax Combination -7,160 7,310 -0,323 -1,607 -0,922
219 Gmax Combination -22,420  -68,990 -1,317 -7,365 -0,253
220 Gmax Combination -48,680 -0,990 -1,152 -1,184 -0,710
220 Gmax Combination -45,150 16,680 -0,139 -0,244 -0,289
220 Gmax Combination -31,860 19,340 -0,129 -0,231 -0,121
220 Gmax Combination -35,390 1,670 -0,467 -1,636 -0,542
221 Gmax Combination 63,720 -13,280 4,613 -0,201 -0,927
221 Gmax Combination 68,230 9,250 -2,140 -0,017 -1,527
221 Gmax Combination 45,990 4,800 -1,059 -1,247 -1,428
221 Gmax Combination 41,490 -17,720 2,151 -0,294 -0,828
222 Gmax Combination -55,380 -15,470 -1,439 0,123 -0,858
222 Gmax Combination -49,140 15,730 -0,296 -0,022 -0,456
222 Gmax Combination -45,180 16,520 -0,133 -0,215 -0,418
222 Gmax Combination -51,420  -14,680 -1,169 -1,269 -0,820
223 Gmax Combination 19,930 9,340 1,533 0,183 0,701
223 Gmax Combination 16,770 -6,500 -2,432 -0,028 0,857
223 Gmax Combination -16,680  -13,190 -2,207 -2,424 0,768
223 Gmax Combination -13,520 2,650 1,099 -0,314 0,612
224 Gmax Combination 89,670 8,080 -2,849 -0,111 1,289
224 Gmax Combination 86,300 -8,760 4,677 0,133 0,819
224 Gmax Combination 52,860 -15,450 2,320 0,397 0,887
224 Gmax Combination 56,230 1,400 -2,006 -2,384 1,356
225 Gmax Combination -13,290 3,750 1,177 0,071 0,335
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225 Gmax Combination -13,900 0,720 -2,141 -2,092 0,520
225 Gmax Combination -18,280 -0,150 -1,112 -4,960 0,250
225 Gmax Combination -17,670 2,880 -0,753 -3,760 0,065
226 Gmax Combination 59,010 15,310 -1,940 -2,052 1,329
226 Gmax Combination 44,840 -55,540 1,967 -1,366 1,078
226 Gmax Combination -10,200 -66,550 -1,181 -8,010 0,756
226 Gmax Combination 3,970 4,300 -1,306 -4,998 1,007
227 Gmax Combination -19,520 -6,360 0,583 2,921 0,021
227 Gmax Combination -11,950 31,450 0,637 3,784 0,116
227 Gmax Combination 6,000 35,040 0,068 0,801 0,093
227 Gmax Combination -1,560 -2,770 0,535 2,097 -0,003
228 Gmax Combination 10,290 35,900 0,443 3,745 0,497
228 Gmax Combination -31,120 -171,140 1,227 4,029 0,851
228 Gmax Combination  -110,080 -186,930 0,992 5,330 1,145
228 Gmax Combination -68,680 20,110 0,920 0,971 0,792
229 Gmax Combination -34,360 4,290 0,604 3,108 -0,038
229 Gmax Combination -35,950 -3,660 0,590 3,335 0,002
229 Gmax Combination -1,600 3,210 0,535 3,165 0,025
229 Gmax Combination -0,009 11,160 0,645 2,974 -0,015
230 Gmax Combination -89,360 7,840 -0,146 -0,245 -0,093
230 Gmax Combination -91,650 -3,600 -0,203 -0,103 0,005
230 Gmax Combination -33,610 8,010 -0,123 -0,231 0,018
230 Gmax Combination -31,320 19,450 -0,061 -0,218 -0,081
231 Gmax Combination  -162,860  -7,020 -0,446 -0,052 -0,155
231 Gmax Combination  -162,400  -4,720 -0,143 0,021 0,009
231 Gmax Combination -88,930 9,970 -0,204 -0,112 0,019
231 Gmax Combination -89,390 7,680 -0,140 -0,216 -0,144
232 Gmax Combination -46,750 -5,820 0,550 3,327 0,076
232 Gmax Combination -45,900 -1,560 0,602 3,417 0,161
232 Gmax Combination -5,040 6,610 0,559 3,197 0,167
232 Gmax Combination -5,890 2,350 0,622 3,182 0,081
233 Gmax Combination -114,160 -8,100 -0,156 -0,094 0,081
233 Gmax Combination ~ -112,980  -2,190 -0,186 -0,104 0,138
233 Gmax Combination -43,240 11,760 -0,120 -0,191 0,141
233 Gmax Combination -44,420 5,850 -0,163 -0,239 0,084
234 Gmax Combination  -188,740  -9,990 -0,226 0,005 0,073
234 Gmax Combination  -187,950  -6,020 -0,209 -0,001 0,145
234 Gmax Combination -110,650 9,440 -0,185 -0,101 0,145
234 Gmax Combination ~ -111,450 5,470 -0,158 -0,102 0,073
235 Gmax Combination -43,170 -1,010 0,600 3,417 0,187
235 Gmax Combination -44,140 -5,860 0,558 3,427 0,285
235 Gmax Combination -6,250 1,720 0,640 3,182 0,284
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235 Gmax Combination -5,280 6,560 0,540 3,193 0,187
236 Gmax Combination -110,170 -1,630 -0,186 -0,104 0,214
236 Gmax Combination ~ -111,100  -6,270 -0,140 -0,079 0,256
236 Gmax Combination -41,430 7,660 -0,169 -0,209 0,257
236 Gmax Combination -40,500 12,310 -0,122 -0,191 0,215
237 Gmax Combination ~ -183,800  -5,190 -0,214 -0,002 0,201
237 Gmax Combination  -184,720  -9,830 -0,194 0,002 0,265
237 Gmax Combination ~ -108,780 5,360 -0,140 -0,082 0,266
237 Gmax Combination ~ -107,850 10,000 -0,185 -0,101 0,201
238 Gmax Combination -34,290 -3,890 0,627 3,441 0,343
238 Gmax Combination -32,000 7,560 0,700 3,433 0,362
238 Gmax Combination 4,200 14,800 0,704 2,993 0,350
238 Gmax Combination 1,910 3,350 0,499 3,154 0,332
239 Gmax Combination -82,380 -0,530 -0,183 -0,087 0,317
239 Gmax Combination -81,420 4,240 -0,082 -0,183 0,404
239 Gmax Combination -30,630 14,400 -0,016 -0,143 0,398
239 Gmax Combination -31,590 9,630 -0,100 -0,195 0,311
240 Gmax Combination  -144,030  -1,690 -0,126 0,015 0,315
240 Gmax Combination  -145,490  -8,990 -0,343 -0,033 0,452
240 Gmax Combination -81,510 3,810 -0,080 -0,172 0,443
240 Gmax Combination -80,050 11,110 -0,183 -0,091 0,307
241 Gmax Combination -14,310 11,100 0,662 3,426 0,387
241 Gmax Combination -16,560 -0,190 0,370 2,793 0,548
241 Gmax Combination -15,400 0,044 0,679 2,721 0,505
241 Gmax Combination -13,140 11,330 0,435 2,939 0,343
242 Gmax Combination -29,500 14,620 -0,081 -0,183 0,567
242 Gmax Combination -35,550 -15,670 -0,946 -1,029 0,875
242 Gmax Combination -19,000  -12,360 -0,454 -1,330 0,731
242 Gmax Combination -12,940 17,940 -0,053 -0,151 0,424
243 Gmax Combination -41,470 11,820 -0,238 -0,012 0,711
243 Gmax Combination -46,920  -15,430 -1,095 0,070 1,012
243 Gmax Combination -35,030 -13,050 -0,950 -1,049 0,975
243 Gmax Combination -29,580 14,200 -0,079 -0,171 0,675
244 Gmax Combination 32,600 9,640 0,632 2,845 0,617
244 Gmax Combination 10,660  -100,080 1,008 2,861 0,386
244 Gmax Combination -7,990  -103,810 0,683 1,652 0,328
244 Gmax Combination 13,960 5,920 0,404 2,666 0,559
245 Gmax Combination 44,050 0,250 -0,870 -1,014 1,408
245 Gmax Combination 38,680 -26,600 2,053 0,085 0,940
245 Gmax Combination 24,800 -29,380 -0,801 -6,183 0,595
245 Gmax Combination 30,170 -2,520 -0,193 -1,277 1,062
246 Gmax Combination 43,100 2,570 -1,641 -0,040 1,459
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246 Gmax Combination 41,100 -7,420 3,903 -0,048 0,971
246 Gmax Combination 42,580 -7,120 2,074 0,192 0,932
246 Gmax Combination 44,580 2,870 -0,874 -1,033 1,420
247 Gmax Combination 8,880 19,420 0,514 2,869 0,070
247 Gmax Combination 0,930 -20,300 0,658 3,664 0,150
247 Gmax Combination -6,260 -21,740 0,108 0,714 0,141
247 Gmax Combination 1,690 17,980 0,319 1,754 0,061
248 Gmax Combination -8,120 -22,110 0,764 3,685 0,253
248 Gmax Combination 2,830 32,650 0,034 0,289 0,127
248 Gmax Combination -1,610 31,760 0,188 1,878 0,050
248 Gmax Combination -12,560  -23,000 0,232 0,739 0,175
249 Gmax Combination 5,200 15,340 -0,317 -0,564 0,147
249 Gmax Combination 0,410 -8,600 0,312 0,345 0,016
249 Gmax Combination 3,390 -8,000 -0,068 0,035 0,038
249 Gmax Combination 8,180 15,930 0,031 0,453 0,170
250 Gmax Combination 4,520 -7,780 0,689 0,420 -0,269
250 Gmax Combination 10,140 20,340 -2,203 -1,048 0,786
250 Gmax Combination -0,041 18,300 0,149 0,863 0,780
250 Gmax Combination -5,660 -9,810 0,038 0,056 -0,275
251 Gmax Combination -1,060 2,880 -0,509 -0,215 -0,018
251 Gmax Combination -2,370 -3,680 0,438 0,167 0,058
251 Gmax Combination 1,550 -2,890 0,262 0,094 0,078
251 Gmax Combination 2,860 3,660 -0,235 -0,152 0,001
252 Gmax Combination 8,360 -1,530 0,493 0,178 0,135
252 Gmax Combination 10,160 7,480 -2,396 -0,477 0,480
252 Gmax Combination 7,460 6,940 -2,085 -0,457 0,471
252 Gmax Combination 5,660 -2,070 0,639 0,169 0,126
253 Gmax Combination -2,560 -3,280 -0,219 -1,262 -0,146
253 Gmax Combination 32,730 3,780 -0,061 -2,735 -0,044
253 Gmax Combination 12,010 -99,810 -1,230 -2,158 0,033
253 Gmax Combination -23,280 -106,870 -1,047 -4,013 -0,070
254 Gmax Combination -12,960 15,050 -0,180 -1,775 0,111
254 Gmax Combination 5,010 18,650 -0,546 -3,093 0,066
254 Gmax Combination 0,760 -2,610 -0,592 -2,841 0,111
254 Gmax Combination -17,220 -6,210 -0,323 -1,283 0,156
255 Gmax Combination 30,040 -9,700 0,882 1,977 -0,584
255 Gmax Combination 58,080 -4,090 0,876 0,939 -0,992
255 Gmax Combination 54,190 -23,500 -1,858 0,481 -0,534
255 Gmax Combination 26,150 -29,110 0,468 6,331 -0,125
256 Gmax Combination 4,320 15,160 0,037 -0,176 0,141
256 Gmax Combination 24,150 19,130 0,140 0,287 -0,084
256 Gmax Combination 17,900 -12,120 1,106 0,985 -0,538
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256 Gmax Combination -1,930 -16,090 0,351 1,871 -0,313
257 Gmax Combination 58,030 -4,350 0,933 1,220 -0,995
257 Gmax Combination 74,100 -1,130 1,695 0,065 -0,972
257 Gmax Combination 74,160 -0,810 -3,946 -0,095 -0,502
257 Gmax Combination 58,090 -4,020 -2,074 -0,599 -0,524
258 Gmax Combination 21,820 7,450 0,119 0,183 -0,294
258 Gmax Combination 41,500 11,390 0,466 0,039 -0,353
258 Gmax Combination 37,540 -8,440 1,138 -0,046 -0,648
258 Gmax Combination 17,850 -12,380 1,163 1,266 -0,589
259 Gmax Combination -47,750  -175,890 -0,675 -2,252 0,108
259 Gmax Combination -4,300 41,350 -0,624 -3,350 0,698
259 Gmax Combination -38,290 34,550 -0,799 -2,436 0,666
259 Gmax Combination -81,740  -182,690 0,296 -2,706 0,076
260 Gmax Combination -20,160 38,180 -0,575 -3,340 0,393
260 Gmax Combination -26,500 6,440 -0,575 -3,453 0,152
260 Gmax Combination -16,660 8,410 -0,532 -3,369 0,095
260 Gmax Combination -10,310 40,150 -0,704 -2,417 0,336
261 Gmax Combination 38,190 -65,870 -2,409 0,910 0,843
261 Gmax Combination 56,280 24,610 1,199 1,253 1,630
261 Gmax Combination -10,320 11,290 0,480 2,169 1,188
261 Gmax Combination -28,410 -79,190 1,258 7,414 0,401
262 Gmax Combination -43,130 4,720 1,339 1,282 0,886
262 Gmax Combination -41,130 14,710 0,115 0,303 0,388
262 Gmax Combination -24,170 18,100 0,156 0,199 0,175
262 Gmax Combination -26,170 8,120 0,529 2,178 0,673
263 Gmax Combination 81,990 -15,790 -5,318 0,148 1,093
263 Gmax Combination 87,860 13,530 2,444 0,041 1,774
263 Gmax Combination 52,660 6,490 1,230 1,411 1,669
263 Gmax Combination 46,790 -22,830 -2,531 0,299 0,988
264 Gmax Combination -51,120 -14,270 1,642 -0,119 1,040
264 Gmax Combination -45,200 15,370 0,322 0,021 0,585
264 Gmax Combination -40,830 16,240 0,105 0,252 0,542
264 Gmax Combination -46,750  -13,390 1,371 1,439 0,997
265 Gmax Combination -33,880 4,960 -0,740 -3,486 0,083
265 Gmax Combination -35,720 -4,270 -0,661 -3,735 0,067
265 Gmax Combination 2,270 3,330 -0,587 -3,461 0,049
265 Gmax Combination 4,120 12,560 -0,764 -3,416 0,065
266 Gmax Combination -86,420 5,650 0,152 0,311 0,161
266 Gmax Combination -88,010 -2,270 0,187 0,088 0,046
266 Gmax Combination -33,130 8,710 0,132 0,228 0,030
266 Gmax Combination -31,550 16,630 -0,010 0,166 0,146
267 Gmax Combination -160,650 -7,730 0,479 0,052 0,235
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267 Gmax Combination ~ -160,010  -4,510 0,125 -0,022 0,053
267 Gmax Combination -85,470 10,400 0,190 0,102 0,039
267 Gmax Combination -86,120 7,180 0,142 0,260 0,221
268 Gmax Combination -45,140 -6,160 -0,646 -3,732 0,005
268 Gmax Combination -44,170 -1,300 -0,617 -3,742 -0,106
268 Gmax Combination -4,710 6,590 -0,624 -3,515 -0,109
268 Gmax Combination -5,680 1,740 -0,675 -3,479 0,001
269 Gmax Combination ~ -113,980  -7,460 0,151 0,081 -0,029
269 Gmax Combination ~ -112,950  -2,350 0,182 0,105 -0,064
269 Gmax Combination -41,520 11,940 0,172 0,201 -0,065
269 Gmax Combination -42,540 6,820 0,146 0,231 -0,030
270 Gmax Combination ~ -187,860 -10,080 0,215 -0,004 -0,012
270 Gmax Combination  -186,980  -5,680 0,214 0,001 -0,083
270 Gmax Combination ~ -110,560 9,600 0,181 0,100 -0,082
270 Gmax Combination -111,440 5,200 0,154 0,095 -0,011
271 Gmax Combination -43,770 -1,220 -0,708 -3,760 -0,137
271 Gmax Combination -44,710 -5,920 -0,618 -3,724 -0,203
271 Gmax Combination -6,230 1,780 -0,698 -3,458 -0,199
271 Gmax Combination -5,290 6,470 -0,602 -3,511 -0,133
272 Gmax Combination ~ -110,330  -1,830 0,195 0,107 -0,139
272 Gmax Combination -111,150 -5,920 0,144 0,084 -0,207
272 Gmax Combination -41,940 7,920 0,171 0,219 -0,207
272 Gmax Combination -41,130 12,020 0,081 0,183 -0,138
273 Gmax Combination ~ -185,070  -5,300 0,208 0,000 -0,137
273 Gmax Combination ~ -185,990 -9,870 0,222 0,000 -0,207
273 Gmax Combination ~ -108,860 5,550 0,145 0,090 -0,207
273 Gmax Combination -107,940 10,130 0,194 0,102 -0,137
274 Gmax Combination -35,410 -4,060 -0,684 -3,738 -0,263
274 Gmax Combination -32,980 8,090 -0,653 -3,651 -0,326
274 Gmax Combination 3,050 15,290 -0,737 -3,343 -0,316
274 Gmax Combination 0,620 3,150 -0,552 -3,428 -0,253
275 Gmax Combination -83,790 -0,440 0,207 0,097 -0,280
275 Gmax Combination -82,830 4,350 0,122 0,222 -0,346
275 Gmax Combination -31,680 14,580 0,120 0,211 -0,335
275 Gmax Combination -32,640 9,790 0,105 0,206 -0,268
276 Gmax Combination ~ -145,230  -1,720 0,139 -0,016 -0,266
276 Gmax Combination  -146,680  -8,940 0,406 0,034 -0,414
276 Gmax Combination -82,940 3,800 0,118 0,203 -0,405
276 Gmax Combination -81,500 11,030 0,208 0,103 -0,256
277 Gmax Combination -16,540 11,370 -0,736 -3,668 -0,354
277 Gmax Combination -18,850 -0,160 -0,425 -2,910 -0,524
277 Gmax Combination -18,950 -0,180 -0,816 -2,763 -0,457
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277 Gmax Combination -16,640 11,350 -0,442 -3,284 -0,287
278 Gmax Combination -30,680 14,780 0,129 0,223 -0,523
278 Gmax Combination -36,640  -15,030 1,004 1,057 -0,911
278 Gmax Combination -21,200 -11,950 0,457 1,500 -0,759
278 Gmax Combination -15,240 17,870 0,036 0,194 -0,371
279 Gmax Combination -42,430 11,910 0,285 0,010 -0,695
279 Gmax Combination -47,870  -15,270 1,198 -0,065 -1,026
279 Gmax Combination -36,220  -12,940 1,013 1,105 -0,989
279 Gmax Combination -30,790 14,240 0,125 0,205 -0,657
280 Gmax Combination 28,460 9,300 -0,635 -2,952 -0,714
280 Gmax Combination 6,260 -101,690 -0,997 -3,846 -0,551
280 Gmax Combination -11,370  -105,210 -0,469 -2,131 -0,564
280 Gmax Combination 10,820 5,770 -0,578 -2,716 -0,728
281 Gmax Combination 42,250 0,740 0,954 1,047 -1,489
281 Gmax Combination 36,610 -27,430 -1,968 0,051 -0,973
281 Gmax Combination 20,460 -30,660 0,995 6,115 -0,642
281 Gmax Combination 26,100 -2,480 0,247 1,458 -1,158
282 Gmax Combination 45,270 3,360 1,739 0,043 -1,506
282 Gmax Combination 43,060 -7,700 -3,830 0,034 -1,037
282 Gmax Combination 40,460 -8,220 -2,009 -0,156 -1,000
282 Gmax Combination 42,670 2,840 0,964 1,095 -1,469
283 Gmax Combination 16,910 13,780 -1,864 -0,131 -0,886
283 Gmax Combination 12,140 -10,070 2,533 -0,013 -0,968
283 Gmax Combination -17,710  -16,040 2,256 2,515 -0,918
283 Gmax Combination -12,940 7,810 -1,133 0,600 -0,836
284 Gmax Combination 111,190 9,740 2,981 0,077 -1,477
284 Gmax Combination 107,090 -10,770 -5,424 -0,012 -0,921
284 Gmax Combination 59,960 -20,200 -2,645 -0,184 -0,934
284 Gmax Combination 64,060 0,320 1,992 2,462 -1,490
285 Gmax Combination -11,550 14,740 -1,204 0,242 -0,540
285 Gmax Combination -15,270 -3,850 2,192 2,194 -0,708
285 Gmax Combination -11,920 -3,190 0,927 5,921 -0,291
285 Gmax Combination -8,200 15,410 1,000 3,245 -0,123
286 Gmax Combination 66,500 12,500 1,928 2,141 -1,474
286 Gmax Combination 51,350 -63,240 -2,324 1,421 -1,111
286 Gmax Combination -22,020 -77,910 1,097 7,741 -0,909
286 Gmax Combination -6,870 -2,170 1,426 6,021 -1,272
287 Gmax Combination -16,570 -26,440 0,075 -1,346 0,214
287 Gmax Combination -2,450 44,150 -0,457 -1,022 0,031
287 Gmax Combination 35,310 52,720 0,215 1,219 0,337
287 Gmax Combination 21,190 -17,880 -0,803 -3,175 0,527
288 Gmax Combination 2,680 45,720 0,032 -0,935 -0,893
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288 Gmax Combination -41,270  -174,050 -1,000 -2,767 -1,320
288 Gmax Combination ~ -201,060 -205,470 0,850 -6,352 -1,943
288 Gmax Combination ~ -157,320 13,260 -2,887 0,582 -1,530
289 Gmax Combination 2,810 22,660 -0,292 -2,615 -0,238
289 Gmax Combination -5,520 -18,990 -1,465 -5,119 -0,064
289 Gmax Combination -6,100 -19,100 -0,503 -1,776 -0,136
289 Gmax Combination 2,230 22,550 -0,322 -2,035 -0,310
290 Gmax Combination -6,780 -19,240 -0,806 -4,988 -0,264
290 Gmax Combination 1,960 24,470 1,106 1,723 -0,749
290 Gmax Combination -4,420 23,200 0,471 -0,754 -0,486
290 Gmax Combination -13,160  -20,510 -0,430 -1,762 -0,002
291 Gmax Combination -0,940 13,980 0,046 0,550 -0,026
291 Gmax Combination -4,190 -2,260 0,097 0,150 -0,188
291 Gmax Combination -2,100 -1,850 -0,387 0,269 -0,183
291 Gmax Combination 1,150 14,390 0,212 -0,097 -0,022
292 Gmax Combination 1,160 -1,200 -0,223 0,086 -0,332
292 Gmax Combination 1,700 1,490 2,008 -0,020 -0,953
292 Gmax Combination -2,820 0,590 0,815 0,268 -0,998
292 Gmax Combination -3,360 -2,100 0,271 0,400 -0,378
293 Gmax Combination -11,850 1,560 0,161 0,204 -0,020
293 Gmax Combination -12,480 -1,560 0,049 -0,087 -0,158
293 Gmax Combination -3,690 0,200 0,128 0,301 -0,166
293 Gmax Combination -3,070 3,320 -0,039 0,128 -0,027
294 Gmax Combination 6,750 2,290 0,084 -0,079 -0,371
294 Gmax Combination 5,920 -1,880 2,060 0,121 -0,647
294 Gmax Combination 0,820 -2,900 1,971 -0,203 -0,708
294 Gmax Combination 1,650 1,270 -0,192 0,237 -0,433
295 Gmax Combination 73,760 -1,560 -3,887 -0,067 0,426
295 Gmax Combination 73,960 -0,580 1,880 0,080 0,871
295 Gmax Combination 58,100 -3,750 1,073 1,354 0,892
295 Gmax Combination 57,900 -4,730 -1,984 -0,492 0,446
296 Gmax Combination 34,240 -8,520 1,354 -0,025 0,505
296 Gmax Combination 38,260 11,580 0,140 -0,064 0,244
296 Gmax Combination 16,140 7,160 -0,045 0,088 0,168
296 Gmax Combination 12,110 -12,940 1,311 1,401 0,429
297 Gmax Combination 54,060 -23,940 -1,778 0,540 0,504
297 Gmax Combination 58,050 -3,980 1,015 1,063 0,869
297 Gmax Combination 24,740 -10,640 0,905 2,366 0,519
297 Gmax Combination 20,750 -30,600 0,469 6,118 0,154
298 Gmax Combination 12,070 -13,180 1,252 1,110 0,345
298 Gmax Combination 18,270 17,820 -0,009 0,268 -0,046
298 Gmax Combination 5,630 15,290 0,244 0,294 -0,275
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298 Gmax Combination -0,570 -15,710 0,423 2,270 0,117
299 Gmax Combination 6,550 -101,630 -1,361 -3,030 -0,028
299 Gmax Combination 26,340 -2,680 -0,178 -3,050 0,146
299 Gmax Combination -1,720 -8,290 -0,500 -1,468 0,276
299 Gmax Combination -21,510 -107,240 -0,688 -4,010 0,102
300 Gmax Combination 1,030 -7,750 -0,660 -3,146 -0,198
300 Gmax Combination 7,290 23,560 -0,375 -2,799 -0,252
300 Gmax Combination -13,910 19,320 -0,031 -1,866 -0,263
300 Gmax Combination -20,170  -11,980 -0,556 -1,479 -0,209
301 Gmax Combination -9,210 -87,230 -1,882 -0,311 1,042
301 Gmax Combination 15,260 35,130 2,224 0,023 0,841
301 Gmax Combination -4,590 31,160 0,911 0,690 0,945
301 Gmax Combination -29,060  -91,200 -1,083 -2,496 1,146
302 Gmax Combination 2,210 -60,130 -2,380 -0,548 0,283
302 Gmax Combination 18,640 22,040 1,144 0,435 1,268
302 Gmax Combination 12,400 20,790 2,319 0,499 1,364
302 Gmax Combination -4,040 -61,380 -2,112 -1,464 0,379
303 Gmax Combination 35,030 -29,560 -7,794 2,523 0,397
303 Gmax Combination 43,780 14,210 4,372 -0,447 2,001
303 Gmax Combination 15,960 8,640 1,113 0,279 1,615
303 Gmax Combination 7,210 -35,130 -2,344 -0,371 0,010
304 Gmax Combination 8,340 25,750 2,622 -0,589 -1,856
304 Gmax Combination -13,130 -81,570 -4,743 0,886 -0,490
304 Gmax Combination -13,110  -81,570 -2,082 -3,081 -0,518
304 Gmax Combination 8,350 25,750 0,930 1,072 -1,883
305 Gmax Combination 26,780 6,510 1,110 0,000 -1,060
305 Gmax Combination 22,790 -13,410 -3,039 -0,407 -1,263
305 Gmax Combination -0,430 -18,060 -5,282 -1,807 -1,305
305 Gmax Combination 3,560 1,860 2,907 0,839 -1,101
306 Gmax Combination -12,350 -5,530 3,018 0,267 -1,451
306 Gmax Combination -12,390 -5,760 -5,584 -0,322 -1,018
306 Gmax Combination 25,860 1,890 -3,100 -0,710 -0,957
306 Gmax Combination 25,900 2,120 1,192 0,409 -1,389
307 Gmax Combination -30,170 -91,420 1,457 -0,279 -0,666
307 Gmax Combination -7,970 19,590 1,076 1,379 -0,533
307 Gmax Combination 15,220 24,230 3,183 2,341 -0,339
307 Gmax Combination -6,990 -86,780 -0,273 -0,186 -0,472
308 Gmax Combination -4,910 20,200 1,075 1,379 -0,100
308 Gmax Combination -5,670 16,400 -2,192 -0,322 -0,481
308 Gmax Combination -25,290 12,480 -0,923 2,298 -0,496
308 Gmax Combination -24,520 16,280 -0,085 1,688 -0,115
309 Gmax Combination 6,090 -59,360 3,454 0,968 -0,690
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309 Gmax Combination 19,530 7,870 -0,377 0,485 -0,932
309 Gmax Combination -11,550 1,650 1,017 1,087 -0,860
309 Gmax Combination -25,000  -65,570 1,641 0,639 -0,618
310 Gmax Combination -23,930 -0,820 0,339 0,628 -0,121
310 Gmax Combination -20,390 16,860 -2,703 -2,247 0,244
310 Gmax Combination -4,960 19,950 -2,150 -0,108 0,004
310 Gmax Combination -8,500 2,270 1,017 1,087 -0,361
311 Gmax Combination -21,810  -40,930 0,684 -0,932 -1,462
311 Gmax Combination -15,990  -11,820 -0,928 -0,510 -0,060
311 Gmax Combination 16,910 -5,240 -0,497 -0,112 -0,080
311 Gmax Combination 11,090 -34,350 3,597 1,685 -1,482
312 Gmax Combination -2,110 -9,040 -0,651 -0,455 0,421
312 Gmax Combination 4,080 21,890 -0,322 0,454 -0,126
312 Gmax Combination -20,370 17,000 -2,352 -0,492 -0,055
312 Gmax Combination -26,550  -13,930 0,219 0,031 0,492
313 Gmax Combination -37,160  -49,970 -0,141 1,497 -0,416
313 Gmax Combination -35,010  -49,540 -0,815 0,369 -0,266
313 Gmax Combination -22,750 11,780 0,078 -1,268 -0,435
313 Gmax Combination -24,890 11,350 -0,592 -1,788 -0,586
314 Gmax Combination -56,350 5,060 0,137 -1,642 -0,734
314 Gmax Combination -66,880 2,960 -0,123 -1,308 -1,008
314 Gmax Combination -66,630 4,210 1,125 0,632 -0,543
314 Gmax Combination -56,100 6,310 1,594 0,869 -0,270
315 Gmax Combination -14,700  -13,930 -0,105 -0,611 -0,893
315 Gmax Combination -30,590 -17,110 -0,554 -0,570 -0,895
315 Gmax Combination -27,510 -1,760 -0,438 -1,020 -0,313
315 Gmax Combination -11,630 1,420 -0,080 -0,088 -0,311
316 Gmax Combination -81,240  -12,500 -0,156 -0,104 -0,165
316 Gmax Combination -58,970 -8,050 0,291 -0,874 -0,315
316 Gmax Combination -55,390 9,860 1,562 0,705 -0,147
316 Gmax Combination -77,650 5,410 2,543 0,484 0,003
317 Gmax Combination -42,240 -7,780 -0,108 -0,261 -0,868
317 Gmax Combination -12,270 -1,780 -0,046 -0,319 -0,895
317 Gmax Combination -11,770 0,760 -0,095 -0,164 -0,258
317 Gmax Combination -41,730 -5,230 0,765 0,323 -0,231
318 Gmax Combination -30,870 -3,060 -0,485 0,073 0,078
318 Gmax Combination -81,370  -13,160 -0,171 -0,179 0,203
318 Gmax Combination -77,630 5,540 2,492 0,228 -0,368
318 Gmax Combination -27,130 15,640 1,252 -0,600 -0,493
319 Gmax Combination -33,440 -49,230 0,620 4,503 -1,114
319 Gmax Combination -23,230 1,840 0,271 0,290 -1,290
319 Gmax Combination -24,670 1,550 0,912 1,608 -1,483
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319 Gmax Combination -34,880  -49,510 -0,214 2,909 -1,308
320 Gmax Combination -5,490 -12,090 -0,402 -1,659 -1,412
320 Gmax Combination -1,900 5,890 -0,409 -0,438 -1,148
320 Gmax Combination -23,270 1,610 -0,008 -1,107 -1,013
320 Gmax Combination -26,870  -16,370 -0,796 -2,579 -1,276
321 Gmax Combination -13,790 -2,090 0,702 -0,064 -1,323
321 Gmax Combination -13,340 0,200 -1,285 -0,021 -1,180
321 Gmax Combination -2,610 2,350 -0,498 -0,883 -1,223
321 Gmax Combination -3,060 0,060 0,024 0,468 -1,366
322 Gmax Combination -15,620 3,360 0,047 0,246 -0,537
322 Gmax Combination -14,170 10,580 0,120 0,478 0,473
322 Gmax Combination -18,730 9,670 0,628 1,359 0,474
322 Gmax Combination -20,180 2,450 0,776 1,581 -0,536
323 Gmax Combination -25,230 1,220 -0,457 -0,448 -0,416
323 Gmax Combination -25,300 0,870 -0,711 -0,751 0,357
323 Gmax Combination -15,730 2,790 -0,188 -1,059 0,348
323 Gmax Combination -15,660 3,130 -0,233 -1,152 -0,425
324 Gmax Combination -6,110 1,640 -0,798 0,076 -0,307
324 Gmax Combination -6,410 0,140 -0,882 -0,043 0,309
324 Gmax Combination -26,240 -3,830 -0,777 -1,080 0,296
324 Gmax Combination -25,940 -2,320 -0,546 -0,892 -0,320
325 Gmax Combination -25,750 8,260 0,156 0,486 1,185
325 Gmax Combination -38,400 -55,010 0,624 2,799 1,052
325 Gmax Combination -47,680  -56,860 0,168 3,131 1,191
325 Gmax Combination -35,030 6,410 0,752 1,384 1,324
326 Gmax Combination 3,190 6,570 -0,589 -0,727 1,171
326 Gmax Combination -0,058 -9,690 0,169 -0,675 1,384
326 Gmax Combination -30,560  -15,790 -0,630 -3,467 1,255
326 Gmax Combination -27,310 0,470 -0,152 -1,052 1,042
327 Gmax Combination -8,770 -0,340 -1,462 -0,159 1,074
327 Gmax Combination -9,210 -2,540 1,255 0,340 1,159
327 Gmax Combination 1,810 -0,330 0,527 1,114 1,259
327 Gmax Combination 2,250 1,870 -0,655 -1,055 1,175
328 Gmax Combination -11,510 -49,630 -0,542 -4,870 0,371
328 Gmax Combination -11,620  -49,650 0,752 0,017 0,245
328 Gmax Combination -0,710 4,910 -0,481 -1,109 -0,026
328 Gmax Combination -0,600 4,930 -0,077 0,274 0,099
329 Gmax Combination 5,460 6,140 0,019 -3,305 -0,303
329 Gmax Combination 8,630 21,990 0,210 1,123 -0,296
329 Gmax Combination -6,480 18,970 0,804 1,581 0,017
329 Gmax Combination -9,650 3,120 0,204 0,084 0,010
330 Gmax Combination 0,770 -9,530 -0,169 0,654 0,583
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330 Gmax Combination -3,670 -10,410 0,845 2,064 0,691
330 Gmax Combination -1,790 -1,000 -0,125 0,033 -0,128
330 Gmax Combination 2,650 -0,120 -0,246 0,188 -0,235
331 Gmax Combination -6,010 -1,850 0,449 -0,248 -0,324
331 Gmax Combination -7,110 -7,340 0,306 0,041 -0,391
331 Gmax Combination 3,170 -5,280 -0,064 -0,247 -0,465
331 Gmax Combination 4,270 0,210 0,907 1,134 -0,398
332 Gmax Combination -12,040 -3,100 -0,801 0,001 0,364
332 Gmax Combination 2,640 -0,170 -0,308 -0,042 0,363
332 Gmax Combination 2,940 1,330 -0,262 0,110 -0,070
332 Gmax Combination -11,740 -1,600 -0,258 -0,029 -0,070
333 Gmax Combination 9,250 2,590 0,997 -0,167 -0,316
333 Gmax Combination 7,910 -4,100 -0,101 0,045 -0,379
333 Gmax Combination -7,060 -7,090 0,271 -0,134 -0,374
333 Gmax Combination -5,720 -0,400 0,557 0,295 -0,311
334 Gmax Combination -4,910 19,280 0,864 1,254 -0,044
334 Gmax Combination -23,300 -72,660 0,159 5,725 -0,312
334 Gmax Combination -29,410  -73,880 -1,618 -2,410 -0,252
334 Gmax Combination -11,030 18,060 0,741 1,568 0,016
335 Gmax Combination 19,270 -2,060 0,179 0,016 -0,324
335 Gmax Combination 21,080 6,990 -1,046 -0,623 -0,133
335 Gmax Combination -8,550 1,060 -1,192 -1,033 -0,214
335 Gmax Combination -10,360 -7,990 0,590 -0,116 -0,405
336 Gmax Combination -3,730 -6,420 -0,002 0,065 -0,182
336 Gmax Combination -2,010 2,160 -0,732 -0,056 -0,186
336 Gmax Combination 21,040 6,770 -1,015 -0,465 -0,191
336 Gmax Combination 19,320 -1,810 0,144 -0,160 -0,186
337 Gmax Combination 3,060 -6,710 -0,119 -0,777 -0,166
337 Gmax Combination -33,870 -14,100 -0,614 -0,926 0,413
337 Gmax Combination -47,070  -80,100 -0,289 -2,224 0,443
337 Gmax Combination -10,140  -72,710 -1,868 -8,038 -0,136
338 Gmax Combination -65,220  -81,040 -0,035 -6,654 -0,070
338 Gmax Combination -66,310  -81,260 0,731 -2,192 -0,542
338 Gmax Combination -49,630 2,140 -0,618 -0,854 -0,250
338 Gmax Combination -48,540 2,360 -0,423 -1,597 0,222
339 Gmax Combination -11,150 -18,440 0,023 -0,741 0,239
339 Gmax Combination -23,000  -20,810 -0,708 -1,252 0,268
339 Gmax Combination -17,110 8,650 -0,368 -1,586 0,356
339 Gmax Combination -5,260 11,020 -0,698 -0,870 0,327
340 Gmax Combination -10,270 -2,900 -0,397 -0,729 0,059
340 Gmax Combination -9,430 -2,730 -0,377 -1,481 0,046
340 Gmax Combination -12,630 -18,740 -0,040 -1,118 -0,023
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340 Gmax Combination -13,470  -18,900 0,102 -0,725 -0,009
341 Gmax Combination -26,980 -4,760 0,011 -0,634 0,197
341 Gmax Combination -9,390 -1,240 -0,623 -1,126 0,229
341 Gmax Combination -9,690 -2,790 -0,168 -1,439 0,298
341 Gmax Combination -27,290 -6,310 -0,442 -0,738 0,267
342 Gmax Combination -9,570 -9,240 -0,146 -0,783 -0,242
342 Gmax Combination -7,910 -0,940 -0,375 -1,076 -0,205
342 Gmax Combination -5,990 -0,560 0,186 -0,599 -0,211
342 Gmax Combination -7,650 -8,850 -0,582 -0,920 -0,247
343 Gmax Combination 21,090 -25,250 0,949 0,888 0,507
343 Gmax Combination -1,550 -29,780 0,337 1,502 -0,082
343 Gmax Combination 7,730 16,640 1,264 7,625 0,005
343 Gmax Combination 30,370 21,170 -0,777 -0,005 0,594
344 Gmax Combination 1,060 2,980 0,913 0,659 -0,500
344 Gmax Combination -50,480 -7,320 2,472 5,883 -0,054
344 Gmax Combination -51,970  -14,780 0,144 1,238 0,085
344 Gmax Combination -0,430 -4,470 0,912 0,758 -0,362
345 Gmax Combination -19,680 -4,180 -0,156 1,512 0,420
345 Gmax Combination -11,100 -2,460 -0,902 0,148 0,430
345 Gmax Combination -11,960 -6,780 0,868 0,750 0,323
345 Gmax Combination -20,540 -8,500 0,199 1,249 0,312
346 Gmax Combination -9,620 -3,710 0,297 1,889 -0,015
346 Gmax Combination -6,810 -3,140 0,729 0,434 0,011
346 Gmax Combination -6,490 -1,540 -0,675 0,193 0,082
346 Gmax Combination -9,300 -2,110 0,513 1,646 0,056
347 Gmax Combination -7,990 5,730 -0,095 1,518 0,230
347 Gmax Combination -3,780 6,570 -0,987 0,168 0,204
347 Gmax Combination -5,680 -2,920 0,648 0,418 0,269
347 Gmax Combination -9,890 -3,760 0,506 1,931 0,294
348 Gmax Combination -2,980 -30,070 1,002 0,899 -0,203
348 Gmax Combination 4,690 8,270 -1,000 0,165 -0,177
348 Gmax Combination -6,520 6,030 0,154 1,568 -0,202
348 Gmax Combination -14,190  -32,310 0,310 1,496 -0,227
349 Gmax Combination 5,200 -12,980 0,936 0,244 -0,092
349 Gmax Combination 24,300 -9,160 1,068 1,484 0,324
349 Gmax Combination 28,480 11,730 -1,173 -1,987 0,315
349 Gmax Combination 9,380 7,910 -1,103 -0,941 -0,101
350 Gmax Combination 9,970 4,560 0,893 -0,422 -0,022
350 Gmax Combination 1,020 2,770 0,550 -1,157 -0,342
350 Gmax Combination -0,820 -6,410 1,026 1,333 -0,198
350 Gmax Combination 8,140 -4,620 0,951 0,122 0,122
351 Gmax Combination -10,700 -0,470 -1,040 -0,542 0,241
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351 Gmax Combination 10,830 3,840 -1,104 -0,217 0,075
351 Gmax Combination 9,180 -4,410 1,018 0,136 0,022
351 Gmax Combination -12,350 -8,710 0,983 1,324 0,188
352 Gmax Combination -6,470 -1,460 0,797 0,776 0,130
352 Gmax Combination -5,210 -1,210 0,489 0,059 0,225
352 Gmax Combination -4,820 0,710 -0,574 -0,111 0,227
352 Gmax Combination -6,090 0,460 -0,813 -0,496 0,132
353 Gmax Combination -4,810 1,440 -1,132 -0,554 0,122
353 Gmax Combination -4,260 1,550 -1,163 -0,207 0,017
353 Gmax Combination -4,800 -1,130 0,549 0,071 0,064
353 Gmax Combination -5,340 -1,240 0,717 0,760 0,169
354 Gmax Combination 18,280 -10,370 0,892 0,235 0,162
354 Gmax Combination 21,710 6,750 -1,032 -0,181 0,137
354 Gmax Combination 3,660 3,140 -1,144 -0,556 -0,034
354 Gmax Combination 0,240 -13,980 1,121 1,495 -0,009
355 Gmax Combination -11,870 23,890 -0,428 0,065 0,345
355 Gmax Combination -20,820 22,100 -0,741 0,073 0,303
355 Gmax Combination -20,400 24,190 -0,167 0,570 0,239
355 Gmax Combination -11,450 25,980 -0,865 -0,146 0,280
356 Gmax Combination -47,130 13,880 0,269 0,268 -0,329
356 Gmax Combination 1,130 23,540 0,550 1,467 -0,156
356 Gmax Combination 3,040 33,060 -0,599 0,056 -0,072
356 Gmax Combination -45,230 23,410 -0,200 0,282 -0,244
357 Gmax Combination -40,480  -15,160 0,317 0,148 0,238
357 Gmax Combination -28,050 -12,670 -0,015 0,024 0,170
357 Gmax Combination -19,820 28,490 -0,034 0,315 0,042
357 Gmax Combination -32,240 26,010 -0,920 -0,008 0,110
358 Gmax Combination 28,560 12,990 0,385 -0,491 0,080
358 Gmax Combination -30,620 1,150 0,745 0,942 0,098
358 Gmax Combination -33,600  -13,780 0,017 0,030 0,137
358 Gmax Combination 25,570 -1,950 0,250 0,134 0,119
359 Gmax Combination 44,620 7,800 0,292 0,103 0,113
359 Gmax Combination -39,210 -8,970 0,088 0,038 0,085
359 Gmax Combination -37,460 -0,210 0,984 0,990 0,101
359 Gmax Combination 46,370 16,550 0,569 -0,454 0,129
360 Gmax Combination -24,090 21,450 -0,333 0,085 0,158
360 Gmax Combination -29,800 -7,080 0,043 0,029 0,051
360 Gmax Combination -51,110 -11,350 0,355 0,115 0,003
360 Gmax Combination -45,410 17,180 -1,022 0,017 0,110
361 Gmax Combination -32,450 4,530 -0,281 -0,058 0,162
361 Gmax Combination -15,050 8,010 -0,373 0,340 0,239
361 Gmax Combination -14,150 12,510 -1,153 -1,586 0,182
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361 Gmax Combination -31,550 9,030 -1,008 0,463 0,105
362 Gmax Combination -31,400 -1,230 -0,276 0,234 -0,073
362 Gmax Combination -50,940 -5,140 0,013 -1,010 -0,171
362 Gmax Combination -48,040 9,360 -0,154 0,512 -0,258
362 Gmax Combination -28,500 13,270 0,177 0,177 -0,160
363 Gmax Combination -25,780 -1,340 0,058 0,388 0,094
363 Gmax Combination -53,060 -6,790 0,060 0,046 0,073
363 Gmax Combination -49,910 8,990 0,024 0,147 -0,019
363 Gmax Combination -22,630 14,440 0,012 0,545 0,002
364 Gmax Combination -29,320 7,640 0,423 -0,666 0,132
364 Gmax Combination -49,040 3,690 0,643 0,906 0,106
364 Gmax Combination -51,060 -6,390 0,075 0,049 0,132
364 Gmax Combination -31,340 -2,450 0,090 0,394 0,158
365 Gmax Combination -37,760 -1,740 0,147 0,333 0,058
365 Gmax Combination -53,380 -4,870 0,127 0,063 0,081
365 Gmax Combination -51,780 3,150 0,954 0,968 0,077
365 Gmax Combination -36,160 6,270 0,663 -0,618 0,053
366 Gmax Combination -39,190 3,180 -0,398 -0,081 0,151
366 Gmax Combination -40,270 -2,250 0,125 0,063 0,123
366 Gmax Combination -28,360 0,140 0,102 0,324 0,118
366 Gmax Combination -27,270 5,570 -0,278 0,360 0,146
367 Gmax Combination -43,360 11,140 -0,509 0,030 0,107
367 Gmax Combination -30,610 13,690 -0,259 0,052 0,080
367 Gmax Combination -34,790 -7,190 -1,144 -0,216 0,219
367 Gmax Combination -47,540 -9,740 -0,430 0,380 0,245
368 Gmax Combination -53,690  -11,380 0,412 0,320 -0,204
368 Gmax Combination -32,580 -7,160 -0,324 -0,007 -0,200
368 Gmax Combination -28,910 11,200 0,176 0,172 -0,003
368 Gmax Combination -50,010 6,980 -0,010 0,119 -0,007
369 Gmax Combination -51,670 0,160 0,122 0,355 0,063
369 Gmax Combination -70,670 -3,640 0,145 -0,029 0,065
369 Gmax Combination -69,310 3,120 0,083 0,138 0,006
369 Gmax Combination -50,320 6,920 0,023 0,142 0,005
370 Gmax Combination -48,780 5,010 0,412 -0,248 0,099
370 Gmax Combination -88,450 -2,930 0,539 0,825 0,111
370 Gmax Combination -89,340 -7,380 0,122 -0,034 0,120
370 Gmax Combination -49,670 0,560 0,136 0,358 0,108
371 Gmax Combination -53,260 -4,280 0,176 0,307 0,094
371 Gmax Combination -86,670  -10,960 0,147 -0,015 0,075
371 Gmax Combination -84,920 -2,220 0,926 0,902 0,067
371 Gmax Combination -51,520 4,460 0,723 -0,186 0,086
372 Gmax Combination -61,510 7,510 -0,380 0,056 0,135
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372 Gmax Combination -64,310 -6,490 0,171 -0,010 0,115
372 Gmax Combination -40,160 -1,650 0,174 0,306 0,114
372 Gmax Combination -37,360 12,340 -0,376 0,029 0,134
373 Gmax Combination -9,510 14,380 -0,193 0,025 0,295
373 Gmax Combination -44,100 7,460 -0,509 0,029 0,262
373 Gmax Combination -48,240 -13,240 -0,473 0,165 0,177
373 Gmax Combination -13,650 -6,320 -1,031 0,030 0,210
374 Gmax Combination -45,380 -8,330 0,227 0,068 -0,158
374 Gmax Combination -53,400 -9,930 0,396 0,241 -0,143
374 Gmax Combination -50,150 6,300 -0,018 0,082 -0,103
374 Gmax Combination -42,130 7,900 0,202 0,002 -0,118
375 Gmax Combination -68,610 6,650 0,194 0,214 0,066
375 Gmax Combination -98,720 0,630 0,256 -0,055 0,069
375 Gmax Combination -99,570 -3,580 0,143 -0,010 -0,005
375 Gmax Combination -69,450 2,440 0,076 0,101 -0,008
376 Gmax Combination -88,170 -1,530 0,362 -0,062 0,140
376 Gmax Combination -142,090 -12,320 0,176 0,191 0,135
376 Gmax Combination ~ -141,200 -7,870 0,309 -0,044 0,154
376 Gmax Combination -87,280 2,920 0,171 0,209 0,159
377 Gmax Combination -84,240 1,200 0,189 0,193 0,032
377 Gmax Combination ~ -140,630 -10,080 0,307 -0,060 0,033
377 Gmax Combination  -141,040 -12,110 0,641 0,284 0,031
377 Gmax Combination -84,650 -0,830 0,749 0,016 0,029
378 Gmax Combination -92,770 -2,270 -0,331 -0,002 0,189
378 Gmax Combination -92,400 -0,430 0,262 -0,069 0,122
378 Gmax Combination -61,880 5,680 0,213 0,198 0,105
378 Gmax Combination -62,240 3,830 -0,381 0,055 0,172
379 Gmax Combination 1,570 3,200 -2,154 -1,738 -1,944
379 Gmax Combination 0,390 -2,700 0,757 5,238 -1,116
379 Gmax Combination -2,300 -3,240 -0,569 -0,784 0,102
379 Gmax Combination -1,110 2,670 2,817 0,907 -0,727
380 Gmax Combination -0,063 -4,950 1,978 4,518 0,456
380 Gmax Combination 0,670 -1,300 -0,024 6,359 0,096
380 Gmax Combination 0,670 -1,300 -0,187 0,515 -1,341
380 Gmax Combination -0,058 -4,950 0,024 9,150 -0,982
381 Gmax Combination 11,910 17,720 0,343 2,660 0,532
381 Gmax Combination 8,730 1,820 0,183 -0,936 0,453
381 Gmax Combination 1,920 0,460 -0,709 -0,925 0,260
381 Gmax Combination 5,100 16,360 0,470 -0,683 0,338
382 Gmax Combination -0,670 -0,370 -0,093 0,051 0,253
382 Gmax Combination -5,790 -25,990 0,491 0,576 0,206
382 Gmax Combination 3,540 -24,120 0,590 1,098 0,450
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382 Gmax Combination 8,660 1,500 -0,507 -1,590 0,497
383 Gmax Combination 22,520 0,920 -0,316 0,214 0,100
383 Gmax Combination 20,760 -7,840 0,732 0,068 0,056
383 Gmax Combination -3,120 -12,620 0,534 0,789 0,093
383 Gmax Combination -1,370 -3,860 -0,129 -0,133 0,137
384 Gmax Combination 13,180 2,710 -0,718 -1,116 0,053
384 Gmax Combination -1,560 -71,000 -1,197 -6,544 0,113
384 Gmax Combination -27,970 -76,280 0,130 0,275 -0,121
384 Gmax Combination -13,230 -2,570 -0,562 -0,895 -0,180
385 Gmax Combination 31,260 -18,580 0,686 0,615 -0,192
385 Gmax Combination 39,580 23,010 -0,876 -0,337 -0,262
385 Gmax Combination 16,310 18,360 1,131 5,099 0,014
385 Gmax Combination 7,990 -23,230 -0,311 0,918 0,084
386 Gmax Combination 3,380 -11,320 0,699 0,061 -0,009
386 Gmax Combination 7,140 7,460 -1,149 -0,509 0,050
386 Gmax Combination 37,690 13,570 -1,018 -1,051 -0,096
386 Gmax Combination 33,940 -5,210 0,729 0,828 -0,156
387 Gmax Combination -2,520 -1,940 0,023 3,493 0,362
387 Gmax Combination -1,620 2,560 6,195 -0,069 -0,532
387 Gmax Combination 0,730 3,030 -0,962 0,152 -1,413
387 Gmax Combination -0,180 -1,470 1,827 -0,193 -0,519
388 Gmax Combination 4,970 16,330 -0,217 0,621 -0,221
388 Gmax Combination -24,320 10,470 -0,536 -1,462 -0,014
388 Gmax Combination -39,160  -63,680 0,229 -0,528 -0,299
388 Gmax Combination -9,860 -57,820 -1,218 -7,262 -0,507
389 Gmax Combination 18,490 3,470 -0,768 0,312 0,094
389 Gmax Combination 1,730 0,110 -0,353 -0,058 -0,090
389 Gmax Combination -0,440 -10,720 0,949 3,574 -0,743
389 Gmax Combination 16,330 -7,360 0,225 1,046 -0,560
390 Gmax Combination 0,140 -3,560 -0,861 0,064 -0,065
390 Gmax Combination 17,800 -0,029 -0,811 0,097 -0,029
390 Gmax Combination 18,410 3,060 -0,032 -0,237 -0,385
390 Gmax Combination 0,760 -0,470 -0,349 -0,117 -0,421
391 Gmax Combination -4,200 35,400 -0,048 -0,015 0,007
391 Gmax Combination -13,070 -8,960 -0,205 -0,195 0,082
391 Gmax Combination 8,010 -4,740 -0,002 -0,249 0,007
391 Gmax Combination 16,880 39,620 0,027 0,100 -0,069
392 Gmax Combination -10,580 31,420 -0,019 0,106 -0,056
392 Gmax Combination -10,010 34,240 -0,036 -0,013 -0,054
392 Gmax Combination 41,460 44,530 -0,020 0,091 -0,052
392 Gmax Combination 40,900 41,720 -0,039 -0,046 -0,053
393 Gmax Combination -6,530 -11,930 0,395 -0,202 -0,045
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As figuras 5.4 e 5.5 apresentam 0os momentos fletores nas lajes e paredes.

Figura 5.4 — Momento na diregdo X.
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Figura 5.5 — Momento na diregéo Y.
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ARMACAO LAJES DE FUNDO

5.3.

Conforme modelagem os esforgos maximos nas lajes de fundo séo:

Mx = 20,04 kNm
My = 19,87 kNm

=15cm - {

Laje h

As figuras a seguir apresenta o resultados do dimensionamento
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a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGCAD DA ALTURA UTIL

Momento Fletor Maximao =
fck =

d = altura total — cobrimento — 1,5@armadura

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d= cm

2) DETERMINACAD DE KMD

M

Conforme tabela temos: EMD = 018168 — Kx .—_-
—“Kz=

3) DETERMINACAD DA AREA DE ACO

.E]'f d’

= —= Z
As=izdfy~ N o/

0.15%bh = [ cm/m
4 =) o23%bh= [N cm¥m

o
E.E%bhj:—d = [ c/m
¥y

Para calcula da &rea de ago sera considerada a taxa de aco de 7,49 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de 10.0 c/15 que equivale a 10,40 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINAGCAO DA ALTURA UTIL

- kN.m  d = altura total — cobrimento — 1,58armadura
MPa

Adotaremos e da armadura = -mm

-h = -n:m Cobrimento da armadura = -mm

Adotar d:cm

Momento Fletor Maximo =
fck =

2) DETERMINACAD DE KMD

kD = i = [oens |

Conforme tabela temos: EMD = 0,1603 —Kx=
—“ Kzr=

3) DETERMINACAO DA AREA DE ACO

Mg
As=—2F2 = 2
kz.d. frq - cnr/m

015%bh = [ R cm/m
A =) o023%bh= [REESEN cm/m

o
3,500n 22 = [N o/

fvd

Para calcula da &rea de ago sera considerada a taxa de aco de 7,94 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de 10.0 c/15 que equivale a 10,40 cm2/m.
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ARMACAO DAS PAREDES

Conforme modelagem os esforgos maximos nas lajes de fundo séo:

Mx = 20,55 kNm

Paredes e=15cm - {My — 2115 kNm

a) Diregdo x
1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = kM.m  d = altura total — cobrimento — 1, 5earmadura
fck= MPa

Adotaremos 8 da armadura = -mm

Cobrimento da armadura = -mm
Adotar d= cm

2) DETERMINACAO DE KMD

M
KMD = o= [ote8]

Conforme tabela temos: EMD = 01658 —=Ky=
Kz =

3) DETERMINACAO DA AREA DE ACO

Mg
As=—2 = :
wd fo.~ I -/m

015%bh = [ cm/m
4 =1 o023%bh= [HEEEN cm/m

ed
3,505k " | B

fvd

Para calcula da &rea de ago sera considerada a taxa de aco de 8,29 cm?/m. Seré utilizada
armadura dupla (face superior e inferior) de 10.0 ¢/15 que equivale a 10,40 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINAGAO DA ALTURA UTIL

kM.m  d = altura total — cobrimento — 1, 5earmadura
MPa

Adotaremos 8 da armadura = -mm

-h = -cm Cobrimento da armadura = -mm

Adotar d:cm

Momento Fletor Maximo =
fck =

2) DETERMINACAO DE KMD

M
KMD = i = [ o270 |

Conforme tabela temos: EMD = 01706 —=Kx=
= Kz =

3) DETERMINACAO DA AREA DE ACO

M,
As=—2F2 = :
kz.d. fre - em’/m
015%bh = [ R m
A =] 023%bh= R crvm
cd
35006h L% = (BRI cm/m

fvd

Para calcula da area de aco sera considerada a taxa de aco de 8,53 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/15 que equivale a 10,40 cm2/m.

55. ARMACAO DA LAJE SUPERIOR

A laje superior sera do tipo lisa em balanco engastada nas paredes. As figuras 5.6 e 5.7
apresentam os momentos fletores na laje superior.
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Figura 5.6 — Momento na diregéo X laje superior.
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Figura 5.7 — Momento na diregdo Y laje superior.
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Armadura de Flexdo Negativa

Conforme modelagem o esforco maximo de flexao no engaste do balanco da laje

Mx = 19,20 kNm

M=- {My — 17,52 kNm
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a) Diregdo x

1) PARAMETROS DE ENTRADA

kM.m
MPa

Momento Fletor Maximo =
fck =

2) DETERMINACAO DE KMD

Mg

KMD = i = [oas |

Conforme tabela temos: EMD = 0,1549

3) DETERMINACAO DA AREA DE ACO

My

As=—TTF—= z
= I o
o15%0h = [N
s =) ozsseon= [N omim
M

3 500bh L2 =
x fvd

2) DETERMINACAO DA ALTURA UTIL

d = altura total — cobrimento — 1. 58armadura

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d=|:m

= Kx=
=+ Kz=

Para calcula da area de aco sera considerada a taxa de aco de 7,65 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINAGAO DA ALTURA UTIL

Momento Fletor Maximo = -kh.l.m d = altura total — cobrimento — 1,5sarmadura
fck = MFPa

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm

Adotar d=|:r'r|

2) DETERMINAGAO DE KMD

M
KMD = i = [o1en3]

Conforme tabela temos: EMD = 0,1413 — Kx :-
— K=

3) DETERMINACAO DA AREA DE ACO

M,

As=—L = :
kz.d. fra - AT
015%bh = [ SRR cm/m

0,23%bh

d
3,50bh [ee I o

fvd

i

Para calcula da area de aco sera considerada a taxa de aco de 6,89 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.

A armadura posivita sera a ramadura minima para combater a fissura de 5.0 ¢/10

56. ARMACAO DOS PILARES

A seguir serd apresentada o dimensionamento dos pilares.

Pilar - TRATAMENTO PRIMARIO P-01

Cobrim. da Armadura = 4 cm Fck = 30 MPa Aco CA-50 D iam.Agreg.=19mm(Brita 1)
Coef. de Majoragdo: Gama F = 1,4 Gama C = 1,4 Gama S=1,15

Dimensdes do Pilar: Base =25 cm Altura =25 cm Area Total =625 cm2

Valor de Lo = 425 cm Alturas: Viga Sup.=15 cm Viga Inf.=90 cm

Valor de le = 477,5 cm LAmbdaE(b) = 66,09 LambdaE(h ) = 66,09

Esforcos:N = 10,06 tf MAx = 0,05 tfm MBx = 0,57 tfm MAy = 0 tfm MBy = 0 tfm

AlfaB (b) = 1 AlfaB (h) = 0,758842105263158
Secéo A : LAmbdal(b) = 35 LAmbdal(h) = 46,12
Secdo B : LAmbdal(b) = 35 LAmbdal(h) = 46,12
ANALISE:
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Nd = 14,08 t

-------- Secéo A Diregdo b --------
Flexo-Compressao-Normal - Excentricidade acidental
LambdaE = 66,09 > Lambdal = 35 Efeito local de 2a o
Ni = 0,105 - 1/r = 0,02 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 6,81 cm

Rig. K Aprox.= 6,8179 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 5,13 cm

-------- Secéo A Diregdo h --------

Excentricidade acidental 1a.Ordem (min.):Ea=2,25 cm
LambdaE = 66,09 > Lambdal = 46,12 - Efeito local de
Ni = 0,105 - 1/r = 0,02 1/cm

Exc. Inicial =0,5 cm

Exc. 2a ordem (Curv.Aprox.)= 6,27 cm

Rig. K Aprox.= 6,2962 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 4,36 cm

-------- Secao B Direc¢éo b --------
Flexo-Compresséo-Normal - Excentricidade acidental
LambdaE = 66,09 > Lambdal = 35 - Efeito local de 2a
Ni =0,105 - 1/r = 0,02 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 6,81 cm

Rig. K Aprox.= 6,8179 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 5,13 cm

-------- Secéo B Diregédo h --------

Excentricidade acidental 1a.Ordem (min.):Ea=2,25 cm
LambdaE = 66,09 > Lambdal = 46,12 - Efeito local de
Ni = 0,105 - 1/r = 0,02 1/cm

Exc. Inicial =5,67 cm

Exc. 2a ordem (Curv.Aprox.)= 8,86 cm

Rig. K Aprox.= 8,5865 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 13,42 cm

===== Dimensionamento =======

Secéo A - 1la Hipétese - FCN direcédo de b
Nd=14,08t, eb=5,13 cm (Mb=0,72tm)eeh=0cm

2a Hipotese - FCN direcédo de h
Nd=14,08t, eb=0 cm, eh =4,36 cm (Mh = 0,61 t.m)

Secdo B
3a Hipodtese - FCN direcédo de b
Nd=14,08t, eb=5,13 cm (Mb = 0,72t.m) e eh =0 cm

4a Hipotese - FCN diregdo de h
Nd=14,08t, eb=0 cm, eh =13,42 cm (Mh = 1,89 t.m)

Ferragem - Resultado - Area de Calculo (1a Hip.) =
Hip.) = 2,5 cm2

Area de Calculo (3a Hip.) = 2,5 cm2 - Area de Célcu
Diametro : 12,5 mm - Ferragem distribuida : 4 ferro
Ferros ao longo de b (de cada lado): O - Ferros ao
Total de Ferros : 4 - Area do Total de Ferros : 4,9
espacados a cada 15 cm

Pilar - TRATAMENTO PRIMARIO P-05

Cobrim. da Armadura = 4 cm Fck = 30 MPa Aco CA-50 D

Coef. de Majoracdo: Gama F = 1,4 Gama C = 1,4 Gama
Dimensdes do Pilar: Base =20 cm Altura =56 cm Area
Valor de Lo = 335 cm Alturas: Viga Sup.=15 cm Viga
Valor de le = 387,5 cm LambdaE(b) = 67,04 LambdaE(h
Esfor¢os:N = 7,87 tf MAx = 0,05 tfm MBx = 0,57 tfm
AlfaB (b) = 1 AlfaB (h) = 0,775625263157895

IS0 95001

Certification
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1la.Ordem (min.):Ea=2,25 cm
rdem!

=5,13cm

2a ordem:

=4,36 cm

1la.Ordem (min.):Ea=2,25 cm
ordem!

=5,13cm

2a ordem:

=7,76 cm

2,5 cm2 - Area de Calculo (2a

lo (4a Hip.) =2,5cm2

S nos cantos

longo de h (de cada lado): O -
1 Estribo - Diametro =5 mm

iam.Agreg.=19mm(Brita 1)
S=1,15

Total =1120 cm2

Inf.=90 cm

) =23,94

MAy = 0 tfm MBYy = 0 tfm
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Secdo A : Ldmbdal(b) = 35 LAmbdal(h) = 45,12
Secéo B : LAmbdal(b) = 35 LAmbdal(h) = 45,12
ANALISE:

Nd =11,02 t

-------- Secao A Direc¢éo b --------
Flexo-Compressao-Normal - Excentricidade acidental
LambdaE = 67,04 > Lambdal = 35 Efeito local de 2a o
Ni = 0,046 - 1/r = 0,025 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 5,85 cm

Rig. K Aprox.= 3,1605 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 4,61 cm

-------- Secao A Diregéo h --------

Excentricidade acidental 1a.0rdem (min.):Ea=3,18 cm
LambdaE = 23,94 - Lambdal = 45,12 - Lambdal > Lambd
local de 2a. ordem!

Exc. Inicial =0,64 cm

Exc. p/ dimensionamento = 3,18 cm

-------- Secao B Direc¢éo b --------
Flexo-Compressao-Normal - Excentricidade acidental
LambdaE = 67,04 > Lambdal = 35 - Efeito local de 2a
Ni =0,046 - 1/r = 0,025 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 5,85 cm

Rig. K Aprox.= 3,1605 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 4,61 cm

-------- Secéo B Diregédo h --------

Excentricidade acidental 1a.Ordem (min.):Ea=3,18 cm
LambdaE = 23,94 - Lambdal = 45,12 - Lambdal > Lambd
local de 2a. ordem!

Exc. Inicial =7,24 cm

Exc. p/ dimensionamento = 7,24 cm

===== Dimensionamento =======

Secéo A - 1la Hipétese - FCN direcdo de b

Nd=11,02t, eb=4,61 cm (Mb =0,51tm)eeh=0cm

2a Hipodtese - FCN direcédo de h
Nd=11,02t, eb=0 cm, eh =3,18 cm (Mh = 0,35 t.m)

Secdo B
3a Hipodtese - FCN direcédo de b
Nd=11,02t, eb=4,61cm (Mb =0,51tm)eeh=0cm

4a Hipotese - FCN direcdo de h
Nd=11,02t, eb=0 cm, eh =7,24 cm (Mh = 0,8 t.m)

Ferragem - Resultado - Area de Calculo (1a Hip.) =
Hip.) = 4,48 cm2

Area de Calculo (3a Hip.) = 4,48 cm2 - Area de Célc
Diametro : 10 mm - Ferragem distribuida : 4 ferros
Ferros ao longo de b (de cada lado): O - Ferros ao
Total de Ferros : 6 - Area do Total de Ferros : 4,7
espacados a cada 12 cm

Certification
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1la.Ordem (min.):Ea=2,1 cm
rdem!

=4,61cm

aE : Desconsideracéo do efeito

1la.Ordem (min.):Ea=2,1 cm
ordem!

=4,61cm

ae : Desconsideracéo do efeito

4,48 cm2 - Area de Célculo (2a

ulo (4a Hip.) = 4,48 cm2

nos cantos

longo de h (de cada lado): 1 -
1 Estribo - Didametro =5 mm
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FUNDACOES
A figura 5.8 apresenta o quadro de cargas dos pilares.

Figura 5.8 — Quadro de cargas tratamento primario.

PLANO DE CARGAS
Pilar Dimensoes Caso Fx Fy Fz Mx My Mz
(cm) (kN) (kN) (kN) (kN.m) (kN.m) (kN.m)

Gmax 1,77 0,86 57,95 -1,21 -1,17 0,07

PO1 25x25 -
gmin 1,26 0,61 41,38 -0,87 -0,83 0,05
Gmax 7,78 1,69 151,61 -1,98 -0,20 -0,08

P02 25x25 -
gmin 5,56 1,21 108,25 -1,41 -0,14 -0,05
Gmax -8,42 3,77 141,49 -1,43 0,72 0,01

PO3 25x25 -
gmin -6,01 2,69 101,02 -1,02 0,52 0,01
Gmax 0,48 13,85 82,22 -3,94 0,70 -0,03

P04 25x25 -
gmin 0,34 9,89 58,70 -2,81 0,50 -0,02
Gmax -0,78 13,72 161,51 -12,05 -0,74 0,14

PO5 25x25 -
gmin -0,56 9,80 115,32 -8,61 -0,53 0,10
Gmax -1,83 16,27 141,34 -13,93 -1,26 -0,04

PO6 25x25 -
gmin -1,31 11,62 100,91 -9,95 -0,90 -0,03
Gmax -0,59 4,68 132,88 -6,29 -0,54 0,09

PO7 25x25 -
gmin -0,42 3,34 94,88 -4,49 -0,38 0,06
Gmax 1,30 -0,76 62,47 0,24 0,52 0,02

P08 25x25 -
gmin 0,93 -0,55 44,60 0,17 0,37 0,02
Gmax 6,91 -0,95 172,74 0,26 3,08 0,02

P09 25x25 -
gmin 4,93 -0,68 123,34 0,19 2,20 0,02
Gmax -3,96 -4,72 206,05 1,98 -1,69 0,00

P10 25x25 -
gmin -2,83 -3,37 147,12 1,41 -1,21 0,00
Gmax -1,15 -0,92 115,97 0,06 -0,51 0,06

P11 25x25 -
gmin -0,82 -0,66 82,80 0,04 -0,36 0,05
Gmax -0,58 -0,29 7,29 -0,10 -0,47 0,11

P11A 25x25 -
gmin -0,41 -0,21 5,21 -0,07 -0,33 0,08
Gmax 0,89 -1,02 204,82 0,46 0,98 0,14

P12 25x25 -
gmin 0,64 -0,73 146,24 0,33 0,70 0,10
Gmax -0,12 -1,20 162,99 -0,15 0,18 0,17

P13 25x25 -
gmin -0,08 -0,86 116,37 -0,10 0,13 0,12
Gmax -0,49 1,98 127,55 -3,55 -0,50 0,03

P14 25x25 -
gmin -0,35 1,42 91,07 -2,54 -0,36 0,02
Gmax -1,23 2,82 15,18 -3,86 -0,59 0,12

P15 25x25 -
gmin -0,88 2,01 10,84 -2,76 -0,42 0,08

As fundacbes serédo do tipo diretas em sapatas, cujo o dimensionamente sera apresentado
a sequir.
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a) Sapatas

Grupo |

DIMENSIONAMENTO DE SAPATAS ISOLADAS

FOLHA 01/04

DATA: 20/06/2016

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA
[ SONDAGEM: SP 01

SAPATA: 501

1) PARAMETROS DE ENTRADA

. e . ao=

Dimensoes do pilar
pi =

Esforcos N i
Tensdo admissivel Tadm
|Concreto fck=

|Aco a ser utilizado CA

JCobrimento c=

2) DETERMINACAO DAS DIMENSOES EM PLANTA
45221 |en

! _b 2
(ap o) +

v

‘Ao

_L10N

Oadam

a=(

b =

S|

|Adotar as dimensodes superiores multiplas de 5 am

- cm
| 80]cm
3) VERIFICACAO DO TOMBAMENTO

3.1) Calculo da Excentricidade

—bo)+ -

> |
N

N
‘61= 1333

Se

3.2) Calculo das Tensdes Maximas e Minimas

Omax] _ N _ 6e
Umn}—s" lta)
[Condicdes:

Guia s L £

Valores finais das dimensdes da sapata Q= -cm
b= cm

Omax + Omin _
= Ogam

Nota: Editar somente células verdes

a
5
\"‘—\ ,-/J
\‘ ao _,//
Ppo b
_/'/ ~,
~ § \‘\_
i b
M
i N "]

¢ e o N h

Se ¢ = — ndo ha tensbes de tracdo na sapata e afor¢a normal se

encontra no nucleo central, caso contrario devera aumentaraeb

130aam =|  2,60|kgficm’

Omax = 1,75 | kgfiem®
Omax + [
= — _ ’28 g“" 3

Oin = kgfcm" 2

ok, caso contrario aumentaraeb

-

1S0 5001
BUREAU VERITAS
fication
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO

|OBRA: TRATAMENTO PRIMARIO -

ETE SANTA MARIA DE JETIBA FOLHA 02/04

SAPATA: S01

DATA: 20/06/2016

| SONDAGEM: SP 01

4) DETERMINACAO DA ALTURA h

Q—aqg

5.1) Calculo do Momento Fletor

5.1.1) Diregdo Paralela a "a"

a-—ag

2
-

28

Lx = 0,

m

La = Lx +0,15a, = m

[Modulo de resisténcia a flexao
a“xb
6

W=

[Tensbes maximas e minimas

1,10xN, M,

Omax = =5+ 35
1,10xN, M,

e I
Omax = 262 48 |kKN'm*

Por semelhanga geométrica

Logo:

3 ""'
dz 2 —3% = [1833]em Jj,.,l
1,44\( ;Zg;: = [1145]em hOI B
Adotard = _cm
h=d + cobrimento =[__23,00]cm P g - [ &33em
Adotar h = | cm Adotar ho = [N cm

5) DETERMINACAO DA ARMADURA LONGITUDINAL

Plmax = Omax X0 = k.\"m

asy.Lad
P 51’ +

J

A

P8min { T LI__U‘J_L m J

Pag1

LTI oo

Tmin =| 13320 |-N/m*
Plpin = Oy X b = EN/m

pas; = [ 14696/kNm

(‘ama.r = PQs1

Mseo = [ m

).\ ;La:

“'Sd a

-

-

1S0 5001
BUREAU VERITAS
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 03/04
SAPATA: S01 I SONDAGEM: SP 01 DATA: 20/06/2016

5.1.2) Dire¢do Paralela a "b"

b—b
by=—5—= [ 0%8]m

Lb =Ly +015b =[ 031|m

Tensdes maximas e minimas

Omaxa + Omina Thoed
Opmax = Opgn =—" 55— = 197,8 EN/mr

-

PDmax = PDmin = Omax X Q@ = k,\’m

Logo: "
- Msqp = N -m

2

5.2) Calculo da Armadura

5.2.1) Diregao Paralela a "a"

- 'wd - 2
A-l’ﬂ =i 0,8 d.f_\'d - cm

Agmin = 0,15%. 0. h = 3,00 |cm®
Sera adotada, como base, a armadura de minima se P p— 0 .
[Armadura adotada = -cm"
Aco a ser utilizado: @ Ne
(mm) Barras
8,0 6 @ da barra escolhida =
10,0 4 N¢ de Barras =
125 3
16,0 2
20,0 1
[Avaliac3o do espacamento
b — 2(c + Obarra)
= — 4
5 = "Nede barras — 1 o
20 em Escolher o menor valo e conparar com s calculado:
Smax = Se S = Sma  "ok" caso contrario escolher uma

2.h= cm barra de maior diametro

T ENGESOLO ENGENHARIA LTDA.
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 04/04
SAPATA: 501 | SONDAGEM: SP 01 DATA: 20/06/2016

5.2.2) Dire¢ao Paralela a "b"
Mg

Agp = 08.d.frd | 133’
Amxn o 0'150"’0' b.h= mcm‘

Serd adotada, como base, a armadura de minima se Agmin > Aga
[Armadura adotada = -cm‘
Aco a ser utilizado: [} Ne de
(mm) Barras
8,0 6 @ da barra escolhida =
10,0 4 N2 de Barras =
125 3
16,0 2
20,0 1

[Avaliagc3o do espacamento

b — 2(c + Obarra) _

5= = | 1408 |cm
Nede barras — 1
20 cm Escolher o menor valo e conparar com s calculado:
Soax = Se 5 = Smar "ok" caso contrario escolher uma

2.h= cm barra de maior diametro

150 9001 (P ENGESOLO ENGENHARIA LTDA.
unEAU veRTaS Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
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b) Sapatas Grupo |l
DIMENSIONAMENTO DE SAPATAS ISOLADAS

FOLHA 01/04

CLIENTE: ENGESOLO
|OBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA
| SONDAGEM: SP 01

SAPATA: S02
1) PARAMETROS DE ENTRADA Nota: Editar somente células verdes
a

Dimensdes do pilar

Esforgos

[Tensdo admissivel

JConcreto
Aco a ser utilizado
cm
M

JCobrimento
2) DETERMINACAO DAS DIMENSOES EM PLANTA

= 596443 |cm®

Gadm

1,10N

Tadm

- b e - b 2

z 0)+ (ap O) +S m cm

. e
ho |

R

Qo
|Adotar as dimensdes superiores multiplas de 5 am

S =

a=(

a= cm
b= cm

3) VERIFICACAO DO TOMBAMENTO
3.1) Calculo da Excentricidade
% = 1667

Se ¢ = — ndo ha tensbes de tragdo na sapata e afor¢a normal se

==

e =
encontra no nucleo central, caso contrario devera aumentaraeb

Onmx} = %‘ (,1 . 8¢
' " Omin = WCM; B

a"liﬂ

[Condicoes:
Oaarm OK, CASO CONtrario aumentaraeb

Omax + Omin
> =

Se Omax = 1,30,am € ‘
Valores finais das dimensdes da sapata G = -an
b= cm

DATA: 20/06/2016

3.2) Calculo das TensGes Maximas e Minimas
1300am =| __ 2,60|kgflem’

e B kefem

1S0 5001
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DIM:

ENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO

|OBRA: TRATAMENTO PRIMARIO -

ETE SANTA MARIA DE JETIBA FOLHA 02/04

SAPATA: 502

DATA: 20/06/2016

[ SONDAGEM: SP 01

4) DETERMINACAO DA ALTURA h

5.1) Calculo do Momento Fletor

5.1.1) Dire¢do Paralela a "a"

a—ag
2

<

Lx = = Q3

m

!!

La = Lx +0,15a = 0,41 |m

IModulo de resisténcia a flexdo

a*xb
6

W= 01

i

[Tensbes maximas e minimas

1,10xN, M,
Omax =5+
1,10xN, M,
Imin =5 W

Omax = [ 2|

|Por semelhanga geométrica

Logo: N pas,.Lal

b o bc - |
11,96xN "
144 oo~ |0 e ha |
Adotard = _cm
h
h=d + cobrimento = == 10,00
e - om
acotar h = | m adotar ho = | o

5) DETERMINACAO DA ARMADURA LONGITUDINAL

7 [m

Plmax = Omax X0 = 252,52 |kN/m

S1

.

3

- -

J

74

Pamin f LIT] i _‘[_L le

Pag1

LLLTT o

Tmin = 24949 [IN'm*
PQpin = Oy X b =| 249 49|kN/m

pas, = [ 25078]kNm

Omax = PQ5s1

Msea = [ m

v).\éLa:

“’Sda = 2

+(}

-
-
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 03/04
SAPATA: 502 I SONDAGEM: SP 01 DATA: 20/06/2016

5.1.2) Direcdo Paralela a "b"
b-b
ly=——= [ 038]m
Lb =Ly +0,15by =[  041]m

[Tensbes maximas e minimas

Omaxa + O, .
Omax = Omin = ﬂ“‘a,—:ﬂ = 231,0|kNm*

-

POmax = PDmin = Omax X @ = 251,0 [kN‘m

Logo: )
—_ T Nom

5.2) Calculo da Armadura

5.2.1) Direcdo Paralela a "a"

= '“d E = 3
A.\‘G 3 0,8. d.f\'d = Cm
Apmin = 0,15%. 0. h = [ 430]cm*

Serd adotada, como base, a armadura de minima se A nin > A
|Armadura adotada = -cm‘
Aco a ser utilizado: @ N2 de
(mm) Barras
8,0 9 @ da barra escolhida =
10,0 6 Ne de Barras =
125 4
16,0 3
20,0 2

[Avaliacdo do espacamento

b—=2(c+0b
- c+Bave) . B

Nede barras — 1

Escolher o menor valo e conparar com s calculado:
Se S5 = S,.. "ok"caso contrario escolher uma

2.h= cm barra de maior didmetro

20cm

Smax =

o= A ENGESOLO ENGENHARIA LTDA.
unEAU veRTaS Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 04/04
SAPATA: S02 | SONDAGEM: SP 01 DATA: 20/06/2016

5.2.2) Dire¢do Paralela a "b"
M,

A =g dryd - L 280w
Agmin = 0,15%.b. h = CM;

Sera adotada, como base, a armadura de minima se Asmin > Asa
[Armadura adotada = -cm‘
Aco a ser utilizado: @ N2 de
(mm) Barras
8,0 9 @ da barra escolhida =
10,0 6 Ne de Barras =
125 4
16,0 3
20,0 Z
[Avaliac3o do espagamento

b —2(c + Obarra) _

co iz 11,30 |cm

20 cm Escolher o menor valo e conparar com s calculado:
Smax = Se 5 = Spar "ok" caso contrario escolher uma

2.h= cm barra de maior diametro

&1 % ENGESOLO ENGENHARIA LTDA.
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c) Sapatas Grupo lll

DIMENSIONAMENTO DE SAPATAS ISOLADAS

FOLHA 01/04

CLIENTE: ENGESOLO

JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA

DATA: 20/06/2016

| SONDAGEM: SP 01

SAPATA: 509

1) PARAMETROS DE ENTRADA

Nota: Editar somente células verdes

‘ = . a0= a
Di do pil S :
mensdes do pilar b= < ~
Esforgos Ni \ ac
Tensao admissivel ~ Taam J:]:?O b
JConcreto fck= P <
Aco a ser utilizado CA 3 A .
JCobrimento c= cm - a1
~ N M
2) DETERMINACAO DAS DIMENSOES EM PLANTA r,.-r'N--'
110N
5= = | 113328 |cm’
Peem
(@g—b [(ap = bp)*
a=(=5"2)+ [ == +s= [ 106]m
CC N
s — 3 i h
ho[ | [

S

|Adotar as dimensdes superiores multiplas de 5 cm

cm

| 10]em

a=
b=

18,33

==

L B~

Gonas N ¢( be
o =5x(127)
[Condicdes:

Se Omax = 1.302am €

3) VERIFICACAO DO TOMBAMENTO

3.1) Calculo da Excentricidade

3.2) Calculo das Tensdes Maximas e Minimas

Valores finais das dimensdes da sapata

8 . . -~ ~
Se ¢ = — nao ha tensoes de tragao na sapata e aforca normal se

encontra no nucleo central, caso contrario devera aumentaraeb

Omax = [ L79]kgfem 1.300em = igfom’
Omin = kgf‘cm" s N

S Oaawm OK, CAS0 CONtrario aumentaraeb

cm
cm

amax . a"ll.‘l
2

a
b
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 02/04
SAPATA: S09 I SONDAGEM: SP 01 DATA: 20/06/2016

4) DETERMINACAO DA ALTURA h

dz 5 - [z
144 226N e
08 T ==

h = d + cobrimento = cm
pcoorn= [

5) DETERMINACAO DA ARMADURA LONGITUDINAL

5.1) Calculo do Momento Fletor

5.1.1) Direcdo Paralela a "a" S1
a-—ag I

Lx =222 = [ o@m o
La = Lx + 0,15a, =m

IModulo de resisténcia a flexao

a*xb
W= T 022183 [m> .

Tensdes maximas & minimas

e = 10N Mg P&min ‘iMii_I_LﬁUM_LLU Paman

_1,10xN, M, pagq
Tnin = T - W
Omax = 274,74 |kN/m* Omin =| 249,75 |kKN'm*

Plmax = Omax X b = kNm PQuin = Opyin X b= 274,72 N/m
JPor semelhanga geométrica pasy = | 286,28/ kNm

Logo:

asy.La® G, - PAsiy 2. o =
Mygg = 2050 | (Omen—pOsi). 2,00 ugy,, =

T ENGESOLO ENGENHARIA LTDA.
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 03/04
SAPATA: S09 I SONDAGEM: SP 01 DATA: 20/06/2016

5.1.2) Dire¢do Paralela a "b"

b—b
ly=——= [ 08]m

Lo = Ly + 0,155, = 046]m

[Tensbes maximas e minimas

Omaxa + Omina a2
Omax = Opin=—"— = 2622 |ENmr

&

POmax = POmin = Omax X @ = | 2885 |kNim

Logo: .
Mgap = M Msap = 30,85 |kN.m

2

5.2) Calculo da Armadura

5.2.1) Dire¢do Paralela a "a"

- 'Hd — 3
Aze = 08.d.fyd - t‘m
Agmin = 0,15%. 0. h = cm‘

Sera adotada, como base, a armadura de minima se " J——
[Armadura adotada = _cm"
Aco a ser utilizado: @ Ne
(mm) Barras
8,0 12 @ da barra escolhida =
10,0 8 N¢ de Barras =
125 5
16,0 3
20,0 2
[Avaliaco do espacamento
b —2(c + Obarra)
= = 4 2 m
* = "Nide barras - 1 [129 |
20 om Escolher o menor valo e conparar com s calculado:
Smax = Se S = Smae "ok" caso contrario escolher uma

2.h= cm barra de maior diametro

T ENGESOLO ENGENHARIA LTDA.
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: TRATAMENTO PRIMARIO - ETE SANTA MARIA DE JETIBA FOLHA 04/04
SAPATA: S09 | SONDAGEM: SP 01 DATA: 20/06/2016

5.2.2) Direcao Paralela a "b"
.Md

A =g5arva- L 38
Amm - 0,150/0_ b.h= ‘_m;

Sera adotada, como base, a armadura de minima se Agmin > Aga
[Armadura adotada = -cm‘
Aco a ser utilizado: @ Ne de
(mm) Barras
8,0 12 @ da barra escolhida =
10,0 8 N¢ de Barras =
125 3
16,0 L)
20,0 2

[Avaliacao do espacamento

b —2(c + Obarra) _

= 2
¥ ="Ntde barras — 1 C’"

20 cm Escolher o menor valo e conparar com s calculado:
— Se 5 = Spae  "ok" caso contrario escolher uma

2.h= cm barra de maior diametro

&1 % ENGESOLO ENGENHARIA LTDA.
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6. DIMENSIONAMENTO — CASA DE SOPRADORES

6.1. MODELAGEM ESTRUTURAL

A modelagem estrutural foi feita no software SAP-2000 considerando os parametros
apresentados no item 2.

Figura 6.1 — Modelo estrutural 3D Casa de sopradores.

Os carregamentos utilizados no dimensionamento foram:
» Cargas Permanentes (CP)
Peso proprio
Alvenaria

Cobertura em telha de fibrocimento

ENGESOLO ENGENHARIA LTDA.
Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br
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» Sobrecargas (SC)
Sobrecarga de laje de piso (SCP)
Sobrecarga de laje de cobertura (SCC)

Carregamento da monovia (SCM)

Combinagéo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC

Comb 2: 1,4CP + 1,45C + 1,45CP

Comb 3: 1,4CP + 1,4SC + 1,4SCP + 1,4SCC

Comb 4: 1,4CP + 1,4SC + 1,4SCCP + 1,45CC + 1,45CM

6.2. RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 6.1 — Esforgos.

Frame Estrutura Es.,rtiruot:;s Status Locagao Combinagao Situagao
1 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
1 P1530 Column No Messages 0,75 ENVOLTORIA PASSA
1 P1530 Column No Messages 1,50 ENVOLTORIA PASSA
2 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
2 P1530 Column No Messages 0,75 ENVOLTORIA PASSA
2 P1530 Column No Messages 1,50 ENVOLTORIA PASSA
3 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
3 P1530 Column No Messages 0,75 ENVOLTORIA PASSA
3 P1530 Column No Messages 1,50 ENVOLTORIA PASSA
4 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
4 P1530 Column No Messages 0,75 ENVOLTORIA PASSA
4 P1530 Column No Messages 1,50 ENVOLTORIA PASSA
5 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
5 P1530 Column No Messages 2,12 ENVOLTORIA PASSA
5 P1530 Column No Messages 4,23 ENVOLTORIA PASSA
6 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
6 P1530 Column No Messages 2,12 ENVOLTORIA PASSA
6 P1530 Column No Messages 4,23 ENVOLTORIA PASSA

— ENGESOLO ENGENHARIA LTDA.
auncny venmas g Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
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7 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
7 P1530 Column No Messages 2,12 ENVOLTORIA PASSA
7 P1530 Column No Messages 4,23 ENVOLTORIA PASSA
8 P1530 Column No Messages 0,00 ENVOLTORIA PASSA
8 P1530 Column No Messages 2,12 ENVOLTORIA PASSA
8 P1530 Column No Messages 4,23 ENVOLTORIA PASSA
9 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
9 V1540 Beam No Messages 0,47 ENVOLTORIA PASSA
9 V1540 Beam No Messages 0,95 ENVOLTORIA PASSA
9 V1540 Beam No Messages 1,42 ENVOLTORIA PASSA
9 V1540 Beam No Messages 1,89 ENVOLTORIA PASSA
9 V1540 Beam No Messages 2,36 ENVOLTORIA PASSA
9 V1540 Beam No Messages 2,84 ENVOLTORIA PASSA
9 V1540 Beam No Messages 3,31 ENVOLTORIA PASSA
9 V1540 Beam No Messages 3,78 ENVOLTORIA PASSA
9 V1540 Beam No Messages 4,25 ENVOLTORIA PASSA
9 V1540 Beam No Messages 4,73 ENVOLTORIA PASSA
9 V1540 Beam No Messages 5,20 ENVOLTORIA PASSA
10 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
10 V1540 Beam No Messages 0,47 ENVOLTORIA PASSA
10 V1540 Beam No Messages 0,95 ENVOLTORIA PASSA
10 V1540 Beam No Messages 1,42 ENVOLTORIA PASSA
10 V1540 Beam No Messages 1,89 ENVOLTORIA PASSA
10 V1540 Beam No Messages 2,36 ENVOLTORIA PASSA
10 V1540 Beam No Messages 2,84 ENVOLTORIA PASSA
10 V1540 Beam No Messages 3,31 ENVOLTORIA PASSA
10 V1540 Beam No Messages 3,78 ENVOLTORIA PASSA
10 V1540 Beam No Messages 4,25 ENVOLTORIA PASSA
10 V1540 Beam No Messages 4,73 ENVOLTORIA PASSA
10 V1540 Beam No Messages 5,20 ENVOLTORIA PASSA
11 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
11 V1540 Beam No Messages 0,49 ENVOLTORIA PASSA
11 V1540 Beam No Messages 0,97 ENVOLTORIA PASSA
11 V1540 Beam No Messages 1,46 ENVOLTORIA PASSA
11 V1540 Beam No Messages 1,94 ENVOLTORIA PASSA
11 V1540 Beam No Messages 2,43 ENVOLTORIA PASSA
11 V1540 Beam No Messages 2,91 ENVOLTORIA PASSA
11 V1540 Beam No Messages 3,40 ENVOLTORIA PASSA
11 V1540 Beam No Messages 3,88 ENVOLTORIA PASSA
11 V1540 Beam No Messages 4,37 ENVOLTORIA PASSA
11 V1540 Beam No Messages 4,85 ENVOLTORIA PASSA
12 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA

2 ENGESOLO ENGENHARIA LTDA.

BuREAu veRTAS g Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
i Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399

e E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

IS0 95001




O cesan

qualidade em saneamento

12 V1540 Beam No Messages 0,49 ENVOLTORIA PASSA
12 V1540 Beam No Messages 0,97 ENVOLTORIA PASSA
12 V1540 Beam No Messages 1,46 ENVOLTORIA PASSA
12 V1540 Beam No Messages 1,94 ENVOLTORIA PASSA
12 V1540 Beam No Messages 2,43 ENVOLTORIA PASSA
12 V1540 Beam No Messages 2,91 ENVOLTORIA PASSA
12 V1540 Beam No Messages 3,40 ENVOLTORIA PASSA
12 V1540 Beam No Messages 3,88 ENVOLTORIA PASSA
12 V1540 Beam No Messages 4,37 ENVOLTORIA PASSA
12 V1540 Beam No Messages 4,85 ENVOLTORIA PASSA
13 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
13 V1540 Beam No Messages 0,43 ENVOLTORIA PASSA
13 V1540 Beam No Messages 0,87 ENVOLTORIA PASSA
13 V1540 Beam No Messages 1,30 ENVOLTORIA PASSA
13 V1540 Beam No Messages 1,30 ENVOLTORIA PASSA
13 V1540 Beam No Messages 1,73 ENVOLTORIA PASSA
13 V1540 Beam No Messages 2,17 ENVOLTORIA PASSA
13 V1540 Beam No Messages 2,60 ENVOLTORIA PASSA
13 V1540 Beam No Messages 2,60 ENVOLTORIA PASSA
13 V1540 Beam No Messages 3,03 ENVOLTORIA PASSA
13 V1540 Beam No Messages 3,47 ENVOLTORIA PASSA
13 V1540 Beam No Messages 3,90 ENVOLTORIA PASSA
13 V1540 Beam No Messages 3,90 ENVOLTORIA PASSA
13 V1540 Beam No Messages 4,33 ENVOLTORIA PASSA
13 V1540 Beam No Messages 4,77 ENVOLTORIA PASSA
13 V1540 Beam No Messages 5,20 ENVOLTORIA PASSA
14 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
14 V1540 Beam No Messages 0,43 ENVOLTORIA PASSA
14 V1540 Beam No Messages 0,87 ENVOLTORIA PASSA
14 V1540 Beam No Messages 1,30 ENVOLTORIA PASSA
14 V1540 Beam No Messages 1,30 ENVOLTORIA PASSA
14 V1540 Beam No Messages 1,73 ENVOLTORIA PASSA
14 V1540 Beam No Messages 2,17 ENVOLTORIA PASSA
14 V1540 Beam No Messages 2,60 ENVOLTORIA PASSA
14 V1540 Beam No Messages 2,60 ENVOLTORIA PASSA
14 V1540 Beam No Messages 3,03 ENVOLTORIA PASSA
14 V1540 Beam No Messages 3,47 ENVOLTORIA PASSA
14 V1540 Beam No Messages 3,90 ENVOLTORIA PASSA
14 V1540 Beam No Messages 3,90 ENVOLTORIA PASSA
14 V1540 Beam No Messages 4,33 ENVOLTORIA PASSA
14 V1540 Beam No Messages 4,77 ENVOLTORIA PASSA
14 V1540 Beam No Messages 5,20 ENVOLTORIA PASSA

p— 2 ENGESOLO ENGENHARIA LTDA.
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15 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
15 V1540 Beam No Messages 0,41 ENVOLTORIA PASSA
15 V1540 Beam No Messages 0,82 ENVOLTORIA PASSA
15 V1540 Beam No Messages 1,23 ENVOLTORIA PASSA
15 V1540 Beam No Messages 1,23 ENVOLTORIA PASSA
15 V1540 Beam No Messages 1,68 ENVOLTORIA PASSA
15 V1540 Beam No Messages 2,14 ENVOLTORIA PASSA
15 V1540 Beam No Messages 2,14 ENVOLTORIA PASSA
15 V1540 Beam No Messages 2,59 ENVOLTORIA PASSA
15 V1540 Beam No Messages 3,04 ENVOLTORIA PASSA
15 V1540 Beam No Messages 3,04 ENVOLTORIA PASSA
15 V1540 Beam No Messages 3,49 ENVOLTORIA PASSA
15 V1540 Beam No Messages 3,95 ENVOLTORIA PASSA
15 V1540 Beam No Messages 3,95 ENVOLTORIA PASSA
15 V1540 Beam No Messages 4,40 ENVOLTORIA PASSA
15 V1540 Beam No Messages 4,85 ENVOLTORIA PASSA
16 V1540 Beam No Messages 0,00 ENVOLTORIA PASSA
16 V1540 Beam No Messages 0,41 ENVOLTORIA PASSA
16 V1540 Beam No Messages 0,82 ENVOLTORIA PASSA
16 V1540 Beam No Messages 1,23 ENVOLTORIA PASSA
16 V1540 Beam No Messages 1,23 ENVOLTORIA PASSA
16 V1540 Beam No Messages 1,68 ENVOLTORIA PASSA
16 V1540 Beam No Messages 2,14 ENVOLTORIA PASSA
16 V1540 Beam No Messages 2,14 ENVOLTORIA PASSA
16 V1540 Beam No Messages 2,59 ENVOLTORIA PASSA
16 V1540 Beam No Messages 3,04 ENVOLTORIA PASSA
16 V1540 Beam No Messages 3,04 ENVOLTORIA PASSA
16 V1540 Beam No Messages 3,49 ENVOLTORIA PASSA
16 V1540 Beam No Messages 3,95 ENVOLTORIA PASSA
16 V1540 Beam No Messages 3,95 ENVOLTORIA PASSA
16 V1540 Beam No Messages 4,40 ENVOLTORIA PASSA
16 V1540 Beam No Messages 4,85 ENVOLTORIA PASSA

6.3. ARMACAO DOS PILARES

A seguir sera apresentada o dimensionamento dos pilares.

Pilar - CASA DE SOPRADORES P-01

Cobrim. da Armadura = 4 cm Fck = 30 MPa Aco CA-50 D iam.Agreg.=19mm(Brita 1)
Coef. de Majoracdo: Gama F = 1,4 Gama C = 1,4 Gama S=1,15

Dimensdes do Pilar: Base =30 cm Altura =15 cm Area Total =450 cm2

Valor de Lo = 266 cm Alturas: Viga Sup.=15 cm Viga Inf.=90 cm

Valor de le = 318,5 cm LAmbdaE(b) = 55,1 LAmbdaE(h) =551

Esforcos:N = 6,89 tf MAx = 0,05 tfm MBx = 0,57 tfm MAy = 0 tfm MBy = 0 tfm

AlfaB (b) = 1 AlfaB (h) = 0,701536842105263

p— 2 ENGESOLO ENGENHARIA LTDA.
suREau veamas Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
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Secdo A : Ldmbdal(b) = 35 LAmbdal(h) = 49,89
Secéo B : LAmbdal(b) = 35 LAmbdal(h) = 49,89
ANALISE:

Nd =9,65t

-------- Secao A Direc¢éo b --------
Flexo-Compresséo-Normal - Excentricidade acidental
LambdaE = 55,1 > Lambdal = 35 Efeito local de 2a or
Ni =0,113 - 1/r = 0,025 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 4,64 cm

Rig. K Aprox.= 6,84 - Exc. 2a ordem (Rig. Aprox.)=
Exc. p/ dimensionamento = 3,6 cm

-------- Secao A Diregéo h --------

Excentricidade acidental 1a.Ordem (min.):Ea=2,1 cm
LambdaE = 55,1 > Lambdal = 49,89 - Efeito local de
Ni =0,113 - 1/r = 0,025 1/cm

Exc. Inicial =0,73 cm

Exc. 2a ordem (Curv.Aprox.)= 4,01 cm

Rig. K Aprox.= 6,0915 - Exc. 2a ordem (Rig. Aprox.)
Exc. p/ dimensionamento = 2,77 cm

-------- Secéo B Diregdo b --------
Flexo-Compresséo-Normal - Excentricidade acidental
LambdaE = 55,1 > Lambdal = 35 - Efeito local de 2a
Ni=0,113 - 1/r = 0,025 1/cm

Exc. Inicial =0 cm

Exc. 2a ordem (Curv.Aprox.)= 4,64 cm

Rig. K Aprox.= 6,84 - Exc. 2a ordem (Rig. Aprox.)=
Exc. p/ dimensionamento = 3,6 cm

-------- Secao B Direcéo h --------

Excentricidade acidental 1a.Ordem (min.):Ea=2,1 cm
LambdaE = 55,1 > Lambdal = 49,89 - Efeito local de
Ni =0,113 - 1/r = 0,025 1/cm

Exc. Inicial =8,27 cm

Exc. 2a ordem (Curv.Aprox.)= 8,34 cm

Rig. K Aprox.= 11,0492 - Exc. 2a ordem (Rig. Aprox.
Exc. p/ dimensionamento = 16,55 cm

===== Dimensionamento =======

Secéo A - 1la Hipétese - FCN direcéo de b
Nd=9,65t, eb=3,6 cm (Mb = 0,35t.m) e eh=0cm

2a Hipodtese - FCN direcédo de h
Nd=9,65t, eb=0 cm, eh =2,77 cm (Mh = 0,27 t.m)

Secdo B
3a Hipodtese - FCN direcédo de b
Nd=9,65t, eb=3,6 cm (Mb =0,35t.m) e eh=0cm

4a Hipotese - FCN direcdo de h
Nd=9,65t, eb=0 cm, eh =16,55 cm (Mh = 1,6 t.m)

Ferragem - Resultado - Area de Célculo (1a Hip.) =
Hip.) = 1,6 cm2

Area de Calculo (3a Hip.) = 1,6 cm2 - Area de Célcu
Diametro : 10 mm - Ferragem distribuida : 4 ferros
Ferros ao longo de b (de cada lado): O - Ferros ao
Total de Ferros : 4 - Area do Total de Ferros : 3,1
espacados a cada 12 cm

IS0 95001
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1la.Ordem (min.):Ea=2,1 cm
dem!

3,6 cm

2a ordem:

=2,77cm

1la.Ordem (min.):Ea=2,1 cm
ordem!

3,6 cm

2a ordem:

)= 8,27 cm

1,6 cm2 - Area de Célculo (2a

lo (4a Hip.) = 3,04 cm2

nos cantos

longo de h (de cada lado): O -
4 Estribo - Didmetro = 5 mm
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FUNDACOES

A figura 6.2 apresenta o quadro de cargas dos pilares.

Figura 6.2 — Quadro de cargas casa de operagao.

Pilar Dimensdes Caso Fx Fy Fz Mx My Mz
(cm) (kN) (kN) (kN) (kN.m) (kN.m) (kN.m)
Gmax 5,08 -6,99 103,05 3,23 2,50 0,00
PO1 15x30 -
gmin 3,63 -4,99 73,58 2,31 1,78 0,00
Gmax | -5,10 -7,90 90,88 3,68 -2,51 0,00
P02 15x30 -
gmin -3,64 -5,64 64,89 2,62 -1,79 0,00
Gmax 4,93 7,00 115,34 -3,34 2,43 0,00
P03 15x30 -
gmin 3,52 5,00 82,35 -2,38 1,73 0,00
Gmax | -4,92 7,89 94,96 -3,69 -2,41 0,00
P04 15x30 -
gmin -3,51 5,63 67,80 -2,63 -1,72 0,00

As fundacgbes serdo do tipo diretas em sapatas, cujo o dimensionamente serd apresentado

a sequir.

1S0 5001
BUREAU VERIT,
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a) Sapatas Grupo |

DIMENSIONAMENTO DE SAPATAS ISOLADAS

FOLHA 01/04

CLIENTE: ENGESOLO

DATA: 01/06/2016

SAPATA: S01

|oBRA: CASA DOS SOPRADORES - ETE SANTA MARIA DE JETIBA
| SONDAGEM: SP 05

1) PARAMETROS DE ENTRADA

Dimensdes do pilar

Esforgos
Tensdo admissivel  Taam
JConcreto fck=
[Aco a ser utilizado CA
JCobrimento c=

2) DETERMINACAO DAS DIMENSOES EM PLANTA

1,10N
- - 792963 |cm®

Tadm

wv

fag — by
(2252)+ |

s
p=—=[  8icm

4

a=
b= | 8|om

3) VERIFICACAO DO TOMBAMENTO

3.1) Calculo da Excentricidade

et =5x(1£5) =

|Condicbes:

Se Omax = 1,30,am €

(ag — by)* +S = cm
. - h
|

[Adotar as dimensdes superiores multiplas de 5 cm

Valores finais das dimensdes da sapata a= -cm
b= cm

Nota: Editar somente células verdes

a
= =3
\\4‘\ ,-/-l
\'\\' ao _,,/"/
DDO b
3 .
S .,
? 3 A
Vi ,
cm N
M
TN

ha] |

¢ - . ~ -~
Se ¢ = — nao ha tensoes de tragao na sapata e aforca normal se

encontra no nucleo central, caso contrario devera aumentarae b

3.2) Calculo das Tensdes Maximas e Minimas
1.30gm =| __ 2,08|kgflenr’

Omax = kgf?cm‘
omin = [ LRJighem  ZmexZmen [ 1 36]igpenr

a. + 0 g.n
X TR < G4 Ok, C3sO contrario aumentaraeb

2
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: CASA DOS SOPRADORES - ETE SANTA MARIA DE JETIBA FOLHA 02/04
SAPATA: S01 | SONDAGEM: SP 05 DATA: 01/06/2016

4) DETERMINACAO DA ALTURA h

Q—ag .
—— = [B3#&]m
b p— bo J
11,96xN "
144 [Gacr, = [ BSem hal |
adotard = | om
h =d + cobrimento = 28,00|cm ho = g = 10,00|cm

Adotarh = -cm Adotar ho = —cm

5) DETERMINACAO DA ARMADURA LONGITUDINAL
5.1) Calculo do Momento Fletor
5.1.1) Direcdo Paralela a "a" S1

033 |m l S‘L
a1 Lx

b
La = Lx + 0,15a4 =
o =[_040]m |
|
1
I
|

a—=ag

Lx = =

2
<

IModulo de resisténcia a flexao

a*xb -
W= = 0,14167 |m la

Tensdes maximas e minimas

L L{;ﬁﬁ . %i Pamin f_LLLlM_Lij_LMJ Parnay

_ L10xN, M, pas1
Tmin = T - W
Omax = | 241,98 |kN/m* Omin =| 175,96 |IN'm*

PQmax = Omax X0 = k.\"m POpmin ™= Opyin X b = 149,57 Nm
JPor semelhanca geométrica pasy = | 171,73|kN/m

Logo:

Gs1.L@%  /Opmax— N . . e
Moo =BEEEE (Smmempon) 2 0s i, = R

-
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: CASA DOS SOPRADORES - ETE SANTA MARIA DE JETIBA FOLHA 03/04

SAPATA: S01 I SONDAGEM: SP 05 DATA: 01/06/2016

5.1.2) Dire¢do Paralela a "b"
b-b
Ly="52= m
Lb =Ly +015by =[  037|m
[Tensdes maximas e minimas

Omaxa + Omina )
Omax = On = 5% = | 209,0[kNmr

&

POmax = POmin = Omax ¥ a = | 209,0|kN/m

Logo:

pbsy.Lb?
Msap =——5—

Msgp = [ 14.30]kN.m

5.2) Calculo da Armadura

5.2.1) Dire¢do Paralela a "a"

M,

B — — 7 o
Ase 0,8.4.fyvd Cm
Agmin = 0,15%.b.h = cm"

Sera adotada, como base, a armadura de minima se -
[Armadura adotada = _cm"
Aco a ser utilizado: @ N2 de
(mm) Barras
8,0 8 @ da barra escolhida =
10,0 5 N¢ de Barras =
125 4
16,0 2
20,0 2
[Avaliaco do espacamento
b —2(c + Obarra)
= = 7
S = Nidebarras—1 = LABBcm
20 om Escolher o menor valo e conparar com s calculado:
Smax = Se S = Smae "ok" caso contrario escolher uma

2.h= cm barra de maior diametro
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DIMENSIONAMENTO DE SAPATAS ISOLADAS

CLIENTE: ENGESOLO
JOBRA: CASA DOS SOPRADORES - ETE SANTA MARIA DE JETIBA FOLHA 04/04
SAPATA: S01 | SONDAGEM: SP 05 DATA: 01/06/2016

5.2.2) Direcao Paralela a "b"
My

A;b = o—_.8- d_f)od = cm.
Apmin =015%.b.h = [ 430]cm

Sera adotada, como base, a armadura de minima se Agmin > Asa
|Armadura adotada = -cm"
Aco a ser utilizado: @ N2 de
(mm) Barras
8,0 9 @ da barra escolhida =
10,0 6 N2 de Barras =
125 4
16,0 3
20,0 2
[Avaliaco do espagamento

b — 2(c + Obarra)
= : = | 1800 |cm
s Nede barras— 1

20 cm Escolher o menor valo e conparar com s calculado:
Smax = Se 5 = Smax "ok" caso contrario escolher uma

2.h= cm barra de maior diametro
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DIMENSIONAMENTO — UASB

71. MODELAGEM ESTRUTURAL

A figura 7.1 apresenta as dimensdes em planta e corte da UASB.

| -
i ([ -

-‘_,

i1u
=

— — ==
I|l I‘l I l|| l|l l‘l l|l l‘l I|l I|l \‘l l‘l Ll l|| l‘\l

1 ml EM ||| ||| ||%
: mied

ST, SIPERNE

A modelagem estrutural foi feita no software SAP-2000 (figuras 7.2 e 7.3) considerando os
parametros apresentados no item 2.
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Figura 7.2 — Modelo estrutural 3D — Vista 1.

Figura 7.3 — Modelo estrutural 3D — Vista 2.
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Os carregamentos utilizados no dimensionamento foram:
» Cargas Permanentes (CP)
Peso proprio
e Sobrecargas (SC)
Carregamento na laje/tampas de cobertura (SC)
Carregamento na laje de fundo (SCLF)
Carregamento nas paredes lado interno (SCPI)

Carregamento nas paredes lado externo carga (SCPE)

Combinagé&o para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC

Comb 2: 1,4CP + 1,4SC + 1,4SCLF

Comb 3: 1,4CP + 1,45C + 1,4SCLF + 1,4SCPI

Comb 4: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI + 1,4SCPE

7.2. RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 7.1 — Esforgos nas placas.

Area OutputCase CaseType Fx Fy Mx My T

Text Text Text KN/m KN/m KN-m/m KN-m/m KN-m/m
1 Gmax Combination -16,740 -25,290 15,851 -1,289 30,181
1 Gmax Combination -26,680 -27,280 0,991 1,341 28,802
1 Gmax Combination -24,160 -14,630 0,538 20,031 30,336
1 Gmax Combination -14,210 -12,650 -16,869 -17,834 31,715
2 Gmax Combination -11,840 -21,980 22,141 3,417 23,866
2 Gmax Combination -16,260 -22,860 15,876 -1,164 28,508
2 Gmax Combination -14,580 -14,490 -16,824 -17,609 28,132
2 Gmax Combination -10,160 -13,610 -25,151 -25,694 23,489
3 Gmax Combination -8,280 -16,460 23,988 4,125 11,828
3 Gmax Combination -10,830 -16,970 22,165 3,540 17,889
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-10,180
-7,620
-6,890
-7,520
-7,530
-6,890
-6,630
-6,950
-6,800
-6,480
-8,980
-7,220
-6,470
-8,230

-13,460

-10,360
-8,010

-11,110

-19,550

-13,820

-10,880

-16,620

-18,220

-19,300

-18,260

-17,180

-14,900

-18,590

-17,220

-13,530

-12,840

-14,920

-13,660

-11,580

-10,980

-12,750

-11,580
-9,810

-10,760

-10,890
-9,650
-9,520

-13,690
-13,180
-12,560
-12,690
-12,730
-12,600
-12,840
-12,900
-12,140
-12,080
-16,140
-15,790
-12,060
-12,410
-23,690
-23,070
-11,320
-11,940
-26,610
-25,470
-10,790
-11,940
-13,450
-13,660
-8,440
-8,220
-14,560
-15,300
-8,430
-7,690
-14,220
-14,640
-8,340
-7,920
-13,420
-13,770
-7,900
-7,540
-12,930
-12,960
-6,760
-6,740

-25,156
-27,629
23,758
23,887
-27,611
-27,018
22,402
23,700
-27,003
-24,521
19,821
22,280
-24,487
-19,995
14,161
19,725
-19,975
-12,339
0,746
13,999
-12,341
0,405
-16,415
0,608
5,060
-16,872
-24,946
-16,370
-16,854
-29,903
-27,423
-24,951
-29,897
-35,693
-26,881
-27,405
-35,703
-36,182
-24,365
-26,866
-36,191
-32,773

-25,720
-24,994
4,297
3,620
-24,905
-22,720
4,102
4,007
-22,645
-20,642
3,661
3,493
-20,473
-18,257
-0,286
3,182
-18,154
-11,092
1,367
-1,097
-11,100
14,396
-17,743
20,045
26,309
-24,389
-25,653
-17,518
-24,295
-40,538
-24,953
-25,679
-40,503
-41,456
-22,693
-24,864
-41,505
-38,107
-20,611
-22,617
-38,149
-34,449
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17,637
11,576
0,402
5,913
5,882
0,372
-9,971
-4,966
-4,754
-9,760
-19,287
-14,800
-14,370
-18,857
-26,334
-23,365
-22,991
-25,960
-25,339
-26,652
-28,338
-27,025
26,654
26,839
20,964
20,779
20,845
24,076
19,447
16,216
10,969
15,474
13,201
8,696
0,877
5,359
5,064
0,582
-8,259
-4,203
-2,883
-6,939



14
14
14
14
15
15
15
15
16
16
16
16
17
17
17
17
18
18
18
18
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
23
23
23
23
24
24
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-10,500
-10,750
-9,230
-8,980
-10,200
-10,280
-8,740
-8,660
-4,720
-9,970
-8,700
-3,450
-17,530
-12,300
-12,150
-17,390
-17,950
-17,570
-16,950
-17,320
-16,640
-18,080
-17,210
-15,780
-15,670
-16,640
-15,640
-14,670
-13,890
-15,520
-14,460
-12,830
-11,480
-13,610
-12,590
-10,470
-5,380
-11,240
-10,370
-4,520
6,790
-5,430

-12,860
-12,910
-5,300
-5,250
-11,750
-11,770
-4,050
-4,040
-9,560
-10,610
-4,260
-3,210
-8,300
-7,250
-6,520
-7,570
-8,570
-8,500
-5,370
-5,450
-8,930
-9,220
-4,880
-4,600
-8,710
-8,910
-3,910
-3,710
-7,610
-7,940
-2,630
-2,300
-5,750
-6,170
-1,110
-0,680
-3,380
-4,550
-0,230
0,950
-1,170
-3,610

-19,900
-24,331
-32,783
-25,491
-11,840
-19,880
-25,505
-13,823
-0,017
-11,841
-13,842
3,257
-17,050
5,495
4,774
-14,148
-29,938
-17,032
-14,134
-26,082
-35,662
-29,931
-26,073
-31,694
-36,126
-35,672
-31,689
-32,568
-32,727
-36,134
-32,568
-29,525
-25,508
-32,738
-29,527
-22,890
-13,850
-25,521
-22,896
-12,236
3,517
-13,869

-18,238
-20,442
-34,501
-29,266
-10,992
-18,135
-29,332
-16,225
14,311
-11,001
-16,323
16,343
-24,425
26,396
28,108
-26,196
-40,545
-24,331
-26,128
-46,009
-41,449
-40,510
-45,961
-48,451
-38,096
-41,499
-48,428
-44,984
-34,440
-38,138
-44,985
-40,413
-29,270
-34,492
-40,425
-33,632
-16,231
-29,336
-33,660
-18,348
16,395
-16,329
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-16,339
-12,840
-10,012
-13,511
-22,497
-20,156
-15,825
-18,166
-24,788
-24,231
-19,442
-19,999
14,458
14,536
8,887
8,809
11,985
13,337
8,464
7,111
6,924
9,125
6,178
3,976
1,023
3,430
2,684
0,277
-4,598
2,372
-1,047
-3,273
-9,372
-7,572
-4,404
-6,204
-12,743
-11,598
-6,997
-8,142
-14,351
-13,852



24
24
25
25
25
25
26
26
26
26
27
27
27
27
28
28
28
28
29
29
29
29
30
30
30
30
31
31
31
31
32
32
32
32
33
33
33
33
34
34
34
34

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-5,010
7,210
-18,120
-14,040
-13,900
-17,970
-19,720
-17,680
-17,640
-19,680
-19,920
-19,600
-19,390
-19,700
-18,780
-19,780
-19,470
-18,470
-16,620
-18,560
-18,220
-16,290
-12,080
-16,380
-16,090
-11,790
-3,880
-11,990
-11,810
-3,700
10,150
-4,370
-4,130
10,390
-20,140
-16,690
-16,810
-20,260
-21,610
-19,810
-20,060
-21,850

-1,520
0,930
-7,710
-6,900
-6,180
-6,990
-5,930
-5,520
-5,340
-5,750
-5,420
-5,360
-4,290
-4,350
-4,530
-4,730
-3,200
-3,000
-3,060
-3,450
-1,780
-1,390
-1,010
-1,870
-0,400
0,460
1,070
-0,550
0,370
1,990
1,520
-1,390
-0,160
2,740
-7,430
-6,740
-7,320
-8,010
-6,130
-5,770
-6,990
-7,350

-12,242
2,721
-14,453
5,841
5,113
-13,024
-26,086
-14,439
-13,009
-24,038
-31,749
-26,077
-24,028
-29,154
-32,572
-31,744
-29,150
-29,970
-29,556
-32,572
-29,972
-27,214
-22,881
-29,558
-27,221
-21,212
-12,406
-22,886
-21,221
-11,364
3,311
-12,411
-11,374
2,527
-13,248
5,839
4,223
-13,596
-23,974
-13,234
-13,593
-24,742

-18,377
15,430
-26,257
28,322
28,116
-26,338
-46,009
-26,189
-26,267
-46,420
-48,462
-45,962
-46,367
-49,045
-44,985
-48,438
-49,027
-45,552
-40,419
-44,986
-45,563
-40,834
-33,630
-40,431
-40,869
-33,922
-18,382
-33,658
-33,972
-18,734
15,548
-18,411
-18,784
14,409
-26,383
28,261
26,106
-25,269
-46,407
-26,312
-25,256
-42,913
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-8,589
-9,089
3,895
3,962
-0,632
-0,699
3,322
3,508
-0,550
-0,736
2,089
2,390
-0,308
-0,609
0,475
0,820
-0,019
-0,363
-1,134
-0,823
0,259
-0,052
-2,486
-2,246
0,501
0,260
-3,474
-3,285
0,649
0,460
-4,183
-3,937
0,538
0,292
-5,044
-4,942
-9,281
-9,383
-4,132
-4,882
-8,845
-8,094



35
35
35
35
36
36
36
36
37
37
37
37
38
38
38
38
39
39
39
39
40
40
40
40
41
41
41
41
42
42
42
42
43
43
43
43
44
44
44
44
45
45

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-21,950
-21,320
-21,720
-22,360
-20,910
-21,720
-22,290
-21,480
-18,600
-20,660
-21,290
-19,220
-14,030
-18,400
-18,900
-14,520
-5,990
-14,040
-14,380
-6,330
7,110
-6,420
-6,590
6,940
-22,400
-21,640
-21,520
-22,270
-23,900
-22,190
-22,690
-24,390
-22,590
-23,770
-25,050
-23,870
-21,160
-22,520
-24,190
-22,830
-19,440
-20,970

-4,800
-4,670
-6,710
-6,830
-3,490
-3,650
-6,480
-6,320
-1,850
-2,260
-5,370
-4,950
0,013
-0,860
-3,340
-2,470
1,530
-0,078
-1,780
-0,170
2,080
-0,620
-1,470
1,240
-8,440
-8,280
-7,660
-7,810
-7,760
-7,420
-9,880
-10,220
-6,880
-7,110
-13,550
-13,310
-6,260
-6,530
-14,870
-14,600
-5,000
-5,310

-29,179
-23,963
-24,741
-29,713
-29,968
-29,175
-29,712
-30,323
-27,242
-29,970
-30,323
-27,434
-21,148
-27,249
-27,432
-21,404
-11,619
-21,158
-21,400
-11,488
3,480
-11,629
-11,483
1,998
-13,855
5,403
3,185
-13,416
-24,632
-13,852
-13,343
-22,614
-29,735
-24,632
-22,579
-25,855
-30,342
-29,735
-25,853
-25,532
-27,481
-30,342

-49,050
-46,354
-42,911
-44,288
-45,552
-49,032
-44,285
-40,619
-40,839
-45,563
-40,616
-36,532
-33,909
-40,874
-36,521
-30,921
-18,785
-33,959
-30,901
-17,597
14,599
-18,836
-17,573
13,510
-25,321
26,342
21,095
-22,238
-42,891
-25,308
-21,872
-33,906
-44,292
-42,889
-33,727
-32,631
-40,623
-44,289
-32,621
-28,861
-36,541
-40,620
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-2,383
-3,713
-6,303
-4,973
-0,240
-1,789
-2,571
-1,023
1,859
0,388
1,453
2,924
3,583
2,417
5,074
6,241
4,632
3,961
7,763
8,433
4,808
4,739
9,074
9,143
-14,008
-13,724
-18,383
-18,667
-11,586
-13,458
-17,362
-15,491
-6,665
-9,749
-12,047
-8,964
-0,801
-4,207
-4,697
-1,290
4,896
1,734



45
45
46
46
46
46
47
47
47
47
48
48
48
48
49
49
49
49
50
50
50
50
51
51
51
51
52
52
52
52
53
53
53
53
54
54
54
54
55
55
55
55

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-22,770
-21,230
-17,310
-19,120
-20,780
-18,980
-11,230
-17,170
-18,080
-12,140
-1,330
-11,490
-11,690
-1,520
-27,680
-20,240
-20,810
-28,250
-22,860
-28,100
-30,270
-25,030
-20,650
-23,530
-26,300
-23,420
-18,880
-20,960
-24,020
-21,940
-17,870
-18,820
-21,950
-21,000
-17,970
-17,420
-20,490
-21,040
-21,390
-17,070
-19,850
-24,170

-14,290
-13,980
-3,020
-3,390
-11,720
-11,360
-1,150
-2,340
-6,870
-5,680
-0,410
-2,450
-3,430
-1,400
-8,890
-7,400
-10,240
-11,730
-9,910
-10,960
-21,830
-20,780
-12,660
-13,240
-27,120
-26,540
-13,810
-14,220
-29,520
-29,100
-13,310
-13,500
-29,160
-28,970
-11,150
-11,040
-26,400
-26,510
-7,530
-6,660
-20,590
-21,460

-25,545
-22,924
-21,319
-27,479
-22,950
-18,154
-11,822
-21,315
-18,199
-10,001
3,199
-11,817
-10,066
1,269
-13,619
3,899
0,750
-2,360
-22,561
-13,546
-2,544
-0,835
-26,055
-22,526
-0,968
3,667
-25,714
-26,053
3,629
6,141
-23,119
-25,726
6,176
5,472
-18,074
-23,145
5,577
2,409
-10,444
-18,119
2,569
0,775

-28,926
-26,232
-30,904
-36,530
-26,362
-23,408
-17,664
-30,884
-23,633
-14,205
13,750
-17,640
-14,531
11,778
-22,279
21,238
10,947
-12,834
-33,895
-21,913
-13,754
-14,848
-32,671
-33,717
-15,512
-11,392
-28,898
-32,661
-11,582
-8,885
-26,270
-28,963
-8,711
-8,586
-23,392
-26,401
-8,061
-9,852
-14,293
-23,617
-9,053
-8,224

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

2,874
6,036
9,625
7,092
9,646
12,178
12,699
11,172
14,809
16,336
13,553
13,369
17,462
17,647
-22,911
-22,523
-24,504
-24,892
-18,155
-21,400
-22,696
-19,452
-9,923
-14,513
-14,494
-9,903
-0,898
-5,419
-4,988
-0,467
7,501
3,443
3,813
7,871
14,743
11,282
11,740
15,202
19,709
17,471
18,535
20,773



56
56
56
56
57
57
57
57
58
58
58
58
59
59
59
59
60
60
60
60
61
61
61
61
62
62
62
62
63
63
63
63
64
64
64
64
65
65
65
65
66
66

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001
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Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-11,630
-20,940
-22,050
-12,740
-23,080
-45,040
-47,870
-25,900
-17,830
-25,100
-29,340
-22,080
-14,730
-19,100
-23,750
-19,380
-13,320
-15,320
-19,730
-17,730
-13,340
-13,330
-17,440
-17,450
-15,690
-12,830
-16,620
-19,480
-22,760
-14,510
-18,010
-26,270
-53,690
-20,640
-22,990
-56,030
-27,330
-48,980
-46,020
-24,360
-23,440
-30,760

-3,420
-5,280
-10,840
-8,980
-10,700
-15,090
-29,230
-24,830
-19,340
-20,790
-42,010
-40,560
-24,800
-25,680
-48,920
-48,050
-27,380
-27,780
-49,800
-49,400
-27,440
-27,440
-47,960
-47,960
-25,440
-24,870
-43,820
-44,390
-21,170
-19,520
-37,050
-38,700
-17,170
-10,560
-22,290
-28,900
-25,120
-29,450
-14,610
-10,280
-40,830
-42,300

2,742
-10,509
0,970
0,219
-3,516
4,234
0,314
46,556
-1,387
-3,700
47,184
82,918
3,086
-1,520
83,334
100,355
5,753
3,048
100,462
102,431
5,033
5,788
102,315
92,661
2,146
5,137
92,310
71,407
-0,217
2,305
70,874
38,136
3,619
-0,022
37,434
-1,341
46,159
0,951
3,485
-3,479
82,539
46,787

12,073
-14,619
-7,248
7,060
-13,065
11,644
4,411
2,552
-14,958
-13,985
5,694
11,765
-11,508
-15,623
13,845
16,623
-8,962
-11,698
17,158
18,094
-8,674
-8,788
17,512
16,831
-9,904
-8,149
15,077
12,926
-8,423
-9,106
10,259
5,674
7,740
-7,447
2,164
4,151
2,473
4,538
11,465
-12,561
11,689
5,614
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21,056
20,967
22,155
22,244
-23,291
-23,158
-11,052
-11,185
-17,247
-20,288
-10,055
-7,014
-8,201
-11,526
-5,930
-2,605
-0,371
-3,056
-1,967
0,718
6,328
3,976
1,131
3,482
12,639
10,319
3,932
6,251
18,341
16,444
6,915
8,812
20,029
20,104
9,445
9,370
9,997
9,791
21,802
22,008
6,149
9,015



66
66
67
67
67
67
68
68
68
68
69
69
69
69
70
70
70
70
71
71
71
71
72
72
72
72
73
73
73
73
74
74
74
74
75
75
75
75
76
76
76
76

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-26,420
-19,100
-20,830
-25,120
-20,410
-16,130
-19,190
-21,180
-16,730
-14,740
-18,970
-18,900
-14,760
-14,820
-20,900
-18,140
-14,280
-17,050
-27,840
-19,440
-15,840
-24,250
-57,790
-24,560
-22,050
-55,290
-32,850
-25,580
-24,960
-32,230
-29,560
-34,910
-32,710
-27,360
-27,860
-30,870
-28,070
-25,060
-26,380
-28,460
-25,420
-23,330

-20,590
-19,130
-48,340
-49,190
-25,670
-24,820
-49,690
-50,090
-27,810
-27,410
-48,270
-48,250
-27,530
-27,540
-44,670
-44,120
-24,850
-25,400
-39,020
-37,340
-19,370
-21,050
-29,250
-22,600
-10,080
-16,730
-11,970
-10,520
-7,460
-8,910
-21,220
-22,290
-11,270
-10,200
-27,160
-27,760
-13,760
-13,160
-29,740
-30,160
-14,930
-14,510

-3,664
-1,720
99,964
82,955
-1,853
2,666
102,087
100,071
2,628
5,269
92,316
101,970
5,304
4,612
71,116
91,966
4,716
1,808
37,821
70,582
1,968
-0,222
-0,622
37,119
-0,027
2,969
-2,673
1,376
3,417
-13,672
-1,083
-2,857
-13,598
-23,079
3,229
-1,216
-23,042
-26,763
5,674
3,191
-26,761
-26,540

-13,483
-14,404
16,545
13,769
-15,068
-10,949
18,025
17,080
-11,140
-8,431
16,762
17,443
-8,257
-8,155
12,867
15,008
-7,630
-9,422
5,612
10,201
-8,625
-8,019
4,295
2,102
-7,041
7,519
-12,400
11,043
21,285
-21,253
-14,277
-13,322
-20,882
-32,625
-10,837
-14,941
-32,443
-31,372
-8,350
-11,027
-31,360
-27,647
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19,148
16,282
2,094
5,222
10,790
7,663
-0,840
1,645
2,730
0,245
-3,225
-1,067
-3,894
-6,052
-5,635
-3,496
-9,845
-11,983
-7,901
-6,154
-15,593
-17,340
-8,312
-8,437
-18,965
-18,840
23,511
23,011
20,817
21,316
18,400
21,440
20,013
16,972
9,315
13,662
13,575
9,229
0,344
4,615
5,009
0,738



77
77
77
77
78
78
78
78
79
79
79
79
80
80
80
80
81
81
81
81
82
82
82
82
83
83
83
83
84
84
84
84
85
85
85
85
86
86
86
86
87
87

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-25,490
-26,400
-23,250
-22,340
-25,750
-24,960
-21,870
-22,670
-29,080
-24,540
-21,690
-26,220
-17,730
-26,880
-25,720
-16,570
-30,200
-29,480
-29,570
-30,290
-31,840
-30,670
-30,200
-31,380
-31,100
-32,550
-31,340
-29,880
-30,080
-31,450
-29,810
-28,440
-28,660
-29,990
-28,250
-26,920
-26,650
-28,190
-26,520
-24,980
-20,310
-25,670

-29,670
-29,860
-14,090
-13,900
-27,140
-26,980
-11,560
-11,720
-22,020
-21,110
-6,840
-7,750
-9,220
-11,050
-5,250
-3,420
-8,500
-8,360
-8,810
-8,950
-11,100
-10,870
-8,530
-8,760
-14,360
-14,660
-8,590
-8,290
-15,860
-16,140
-7,930
-7,650
-15,170
-15,430
-6,730
-6,460
-12,510
-12,820
-4,470
-4,160
-6,560
-7,640

5,034
5,709
-26,553
-23,846
2,152
5,138
-23,873
-18,633
0,453
2,312
-18,679
-10,528
0,727
0,649
-10,594
2,063
-13,753
3,648
4,609
-14,029
-23,048
-13,679
-14,026
-25,477
-26,581
-23,011
-25,476
-30,911
-26,340
-26,579
-30,910
-31,689
-23,670
-26,353
-31,688
-28,675
-18,626
-23,697
-28,673
-22,198
-10,401
-18,671

-8,070
-8,176
-27,712
-25,063
-9,353
-7,546
-25,196
-22,293
-7,884
-8,556
-22,522
-13,473
7,071
-6,906
-13,804
11,913
-21,269
21,331
26,323
-23,754
-32,619
-20,899
-23,739
-40,768
-31,336
-32,437
-40,764
-41,984
-27,607
-31,323
-41,980
-38,340
-25,028
-27,672
-38,337
-34,385
-22,292
-25,161
-34,376
-29,054
-13,448
-22,521
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-7,544
-3,728
-3,318
-7,135

-14,452

-11,211

-10,649

-13,889

-19,665

-17,598

-16,396

-18,464

-20,927

-20,916

-19,590

-19,602
16,863
16,491
11,654
12,026
14,133
15,771
11,607
9,968
8,168
10,934
8,452
5,686
1,130
4,185
3,629
0,574
-5,569
-2,749
-1,539
-4,359

-11,153
-8,912
-6,174
-8,415

-14,889

-13,561



87
87
88
88
88
88
89
89
89
89
90
90
90
90
91
91
91
91
92
92
92
92
93
93
93
93
94
94
94
94
95
95
95
95
96
96
96
96
97
97
97
97

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-24,780
-19,410
-10,320
-19,810
-19,520
-10,030
-31,010
-29,970
-29,810
-30,840
-31,770
-30,920
-30,800
-31,640
-32,180
-31,740
-31,420
-31,860
-31,400
-32,110
-31,650
-30,940
-29,310
-31,220
-30,630
-28,720
-24,990
-28,910
-28,520
-24,600
-17,480
-24,790
-24,470
-17,150
-5,440
-17,590
-17,390
-5,240
-30,690
-29,820
-30,000
-30,870

-3,160
-2,090
-2,170
-4,070
-2,630
-0,730
-9,100
-8,890
-8,060
-8,270
-8,840
-8,670
-8,040
-8,200
-8,750
-8,660
-7,070
-7,160
-8,240
-8,380
-6,090
-5,950
-6,940
-7,320
-4,400
-4,020
-4,160
-4,940
-2,980
-2,200
-1,700
-3,170
-1,520
-0,059
0,190
-2,240
-1,240
1,190
-8,230
-8,060
-8,990
-9,160

-22,194
-12,085
1,781
-10,467
-12,080
2,554
-14,109
4,781
5,134
-13,536
-25,496
-14,106
-13,516
-24,875
-30,906
-25,495
-24,861
-30,430
-31,653
-30,905
-30,425
-31,373
-28,646
-31,652
-31,376
-28,477
-22,204
-28,644
-28,485
-22,048
-12,032
-22,200
-22,062
-11,915
2,348
-12,028
-11,931
2,612
-13,531
5,108
4,785
-14,115

-29,035
-16,433
11,857
-13,779
-16,411
13,508
-23,770
26,357
27,821
-24,368
-40,772
-23,755
-24,265
-43,104
-41,983
-40,768
-43,030
-45,161
-38,333
-41,979
-45,136
-41,599
-34,379
-38,329
-41,612
-37,183
-29,055
-34,370
-37,227
-30,981
-16,423
-29,036
-31,051
-17,160
13,467
-16,400
-17,238
13,829
-24,367
27,816
26,361
-23,773
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-9,679
11,008

-16,017

15,889

-11,531

11,659
7,078
6,971
2,246
2,353
6,180
6,665
2,360
1,875
3,827
4,716
1,867
0,978
0,799
1,832
0,966
-0,067
-2,220
-1,250
-0,081
-1,051
-4,744
-3,983
-1,063
-1,824
-6,418
-5,978
-1,829
-2,269
-6,999
-6,913
-2,289
-2,375
-2,356
-2,249
-6,968
-7,075



98

98

98

98

99

99

99

99

100
100
100
100
101
101
101
101
102
102
102
102
103
103
103
103
104
104
104
104
105
105
105
105
106
106
106
106
107
107
107
107
108
108

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-31,650
-30,640
-30,770
-31,770
-31,830
-31,420
-31,760
-32,170
-30,840
-31,620
-32,080
-31,300
-28,840
-30,530
-31,130
-29,430
-24,480
-28,630
-29,020
-24,870
-17,290
-24,350
-24,680
-17,620
-5,420
-17,530
-17,720
-5,610
-30,260
-29,390
-29,270
-30,130
-31,170
-30,150
-30,670
-31,690
-29,740
-31,160
-32,350
-30,930
-28,450
-29,650

-8,210
-8,000
-8,620
-8,830
-7,150
-7,070
-8,770
-8,850
-5,930
-6,080
-8,380
-8,220
-4,040
-4,380
-7,360
-7,020
-2,180
-3,010
-4,960
-4,130
-0,087
-1,500
-3,150
-1,730
1,150
-1,270
-2,220
0,200
-9,040
-8,860
-8,230
-8,410
-8,710
-8,500
-11,070
-11,280
-8,360
-8,650
-14,600
-14,320
-7,650
-7,890

-24,877
-13,510
-14,112
-25,502
-30,429
-24,862
-25,502
-30,916
-31,373
-30,424
-30,916
-31,665
-28,477
-31,376
-31,664
-28,659
-22,046
-28,486
-28,657
-22,216
-11,926
-22,060
-22,212
-12,051
2,681
-11,941
-12,046
2,395
-14,032
4,612
3,665
-13,761
-25,485
-14,029
-13,687
-23,055
-30,921
-25,484
-23,018
-26,592
-31,701
-30,920

-43,104
-24,264
-23,757
-40,774
-45,161
-43,030
-40,770
-41,984
-41,599
-45,136
-41,980
-38,335
-37,183
-41,612
-38,331
-34,384
-30,981
-37,227
-34,374
-29,063
-17,162
-31,051
-29,044
-16,438
13,842
-17,240
-16,416
13,452
-23,756
26,327
21,330
21,271
-40,770
-23,741
-20,902
-32,620
-41,985
-40,766
-32,438
-31,336
-38,342
-41,981
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-1,875
-2,359
-6,666
-6,182
-0,978
-1,867
-4,717
-3,828
0,067
-0,966
-1,832
-0,799
1,050
0,081
1,249
2,219
1,822
1,062
3,983
4,743
2,265
1,827
5,972
6,409
2,339
2,259
6,922
7,002
-12,026
-11,653
-16,498
-16,871
-9,971
-11,610
-15,776
-14,137
-5,688
-8,455
-10,939
-8,172
-0,575
-3,631



108
108
109
109
109
109
110
110
110
110
111
111
111
111
112
112
112
112
113
113
113
113
114
114
114
114
115
115
115
115
116
116
116
116
117
117
117
117
118
118
118
118

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-31,320
-30,130
-26,770
-28,270
-30,000
-28,500
-25,180
-26,360
-28,040
-26,870
-19,440
-24,990
-25,870
-20,320
-10,120
-19,530
-19,820
-10,410
-31,850
-24,780
-25,480
-32,540
-27,140
-32,380
-34,520
-29,280
-24,890
-27,810
-30,680
-27,760
-23,070
-25,280
-28,290
-26,070
-22,470
-22,950
-26,140
-25,660
-22,570
-22,020
-25,090
-25,640

-16,290
-16,050
-6,490
-6,790
-15,440
-15,140
-4,190
-4,420
-12,860
-12,620
-2,100
-3,210
-7,630
-6,520
-0,700
-2,590
-4,020
-2,140
-8,750
-7,340
-10,820
-12,230
-10,370
-11,420
-22,120
-21,070
-13,110
-13,690
-28,060
-27,480
-14,640
-15,080
-30,120
-29,670
-13,940
-14,030
-29,990
-29,900
-11,760
-11,650
-27,000
-27,110

-26,590
-26,353
-28,688
-31,700
-26,366
-23,686
-22,212
-28,686
-23,712
-18,644
-12,087
-22,208
-18,690
-10,409
2,484
-12,083
-10,476
1,722
-13,668
3,388
1,409
-2,675
-23,089
-13,594
-2,858
-1,068
-26,774
-23,052
-1,202
3,244
-26,554
-26,771
3,206
5,689
-23,862
-26,567
5,723
5,042
-18,649
-23,889
5,147
2,153

-31,323
-27,607
-34,389
-38,339
-27,672
-25,032
-29,062
-34,380
-25,165
-22,304
-16,445
-29,043
-22,532
-13,468
13,470
-16,423
-13,798
11,814
-21,252
21,275
11,060
-12,409
-32,627
-20,883
-13,325
-14,268
-31,372
-32,444
-14,937
-10,827
-27,648
-31,359
-11,020
-8,342
-25,068
-27,712
-8,170
-8,068
-22,305
-25,200
-7,545
-9,359
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-4,188
-1,132
4,358
1,538
2,747
5,568
8,414
6,173
8,911
11,151
11,001
9,674
13,562
14,889
11,666
11,540
15,869
15,995
-21,323
-20,825
-23,019
-23,518
-16,979
-20,020
-21,448
-18,407
-9,234
-13,582
-13,668
-9,321
-0,741
-5,013
-4,620
-0,348
7,133
3,316
3,723
7,540
13,888
10,647
11,209
14,449



119
119
119
119
120
120
120
120
121
121
121
121
122
122
122
122
123
123
123
123
124
124
124
124
125
125
125
125
126
126
126
126
127
127
127
127
128
128
128
128
129
129

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-26,570
-21,580
-24,450
-29,440
-16,950
-26,070
-27,220
-18,110
-24,100
-45,700
-48,540
-26,930
-18,670
-26,080
-30,550
-23,150
-15,680
-20,070
-24,670
-20,280
-14,720
-16,210
-20,740
-19,250
-14,510
-14,780
-18,880
-18,610
-17,390
-13,940
-17,830
-21,280
-24,360
-16,190
-19,770
-27,940
-55,760
-22,140
-24,670
-58,290
-25,060
-47,400

-7,770
-6,770
-21,130
-22,130
-3,450
-5,270
-11,030
-9,210
-10,540
-14,860
-29,050
-24,730
-18,950
-20,430
-42,800
-41,320
-25,060
-25,940
-48,950
-48,080
-27,400
-27,700
-50,360
-50,060
-27,670
-27,720
-48,210
-48,160
-25,460
-24,770
-44,230
-44,920
-21,110
-19,480
-37,370
-39,000
-16,740
-10,010
-22,650
-29,370
-24,350
-28,820

-10,554
-18,695
2,313
0,443
2,119
-10,620
0,639
0,752
-3,476
3,488
0,915
46,218
-1,707
-3,659
46,843
82,621
2,681
-1,841
83,040
100,070
5,284
2,642
100,178
102,189
4,620
5,318
102,074
92,407
1,808
4,724
92,057
71,178
-0,223
1,968
70,645
37,861
2,911
-0,027
37,159
-0,658
46,633
0,201

-13,497
-22,533
-8,563
-7,900
11,894
-13,827
-6,923
7,058
-12,569
11,476
4,469
2,510
-14,396
-13,486
5,634
11,693
-10,940
-15,064
13,790
16,561
-8,423
-11,132
17,104
18,038
-8,152
-8,251
17,462
16,774
-9,429
-7,629
15,027
12,874
-8,033
-8,632
10,210
5,612
7,490
-7,056
2,102
4,292
2,593
4,327
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18,465
16,397
17,594
19,662
19,589
19,575
20,932
20,947
-22,020
-21,807
-9,775
-9,987
-16,285
-19,150
-9,008
-6,143
-7,668
-10,793
-5,219
-2,093
-0,251
-2,734
-1,650
0,833
6,044
3,888
1,056
3,212
11,977
9,838
3,480
5,619
17,334
15,585
6,141
7,889
18,856
18,976
8,412
8,292
11,260
11,084



129
129
130
130
130
130
131
131
131
131
132
132
132
132
133
133
133
133
134
134
134
134
135
135
135
135
136
136
136
136
137
137
137
137
138
138
138
138
139
139
139
139

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-44,860
-22,510
-21,400
-28,670
-24,200
-16,940
-19,180
-22,930
-18,460
-14,710
-17,150
-19,640
-15,100
-12,620
-17,800
-16,780
-12,720
-13,740
-19,320
-17,020
-13,150
-15,450
-26,840
-17,810
-14,320
-23,360
-56,620
-23,570
-21,190
-54,230
-27,320
-20,020
-18,950
-26,250
-24,290
-29,010
-27,250
-22,520
-22,370
-25,800
-22,790
-19,350

-16,110
-11,640
-40,970
-42,430
-20,100
-18,640
-47,850
-48,600
-26,250
-25,500
-49,640
-50,140
-27,480
-26,990
-48,000
-47,790
-27,490
-27,700
-44,530
-44,070
-24,750
-25,210
-38,780
-36,980
-19,550
-21,360
-29,040
-22,430
-10,510
-17,120
-12,600
-11,140
-5,780
-7,240
-20,120
-21,070
-12,250
-11,300
-27,020
-27,720
-12,620
-11,920

4,581
-3,511
83,017
47,260
-3,678
-1,237

100,514
83,434
-1,379

3,235

102,608

100,623

3,198

5,858
92,805

102,493

5,893

5,096
71,506
92,456

5,200

2,179
38,168
70,973

2,339
-0,211
-1,319
37,466
-0,016

3,677
-2,346

0,967

2,994
-13,224
-0,707
-2,514
-13,210
-22,178

3,825
-0,848
-22,127
-25,893

12,067
-13,184
11,772
5,717
-14,022
-14,911
16,650
13,869
-15,620
-11,564
18,121
17,192
-11,749
-8,986
16,854
17,546
-8,812
-8,674
12,940
15,106
-8,152
-9,903
5,673
10,276
-9,105
-8,420
4,160
2,163
-7,444
7,787
-12,951
11,344
20,003
-21,520
-14,809
-13,794
-21,454
-34,298
-11,446
-15,514
-34,040
-32,841

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
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23,167
23,342
7,037
10,083
20,359
17,312
2,618
5,961
11,578
8,235
-0,732
1,972
3,052
0,349
-3,511
-1,151
-4,018
-6,378
-6,286
-3,965
-10,372
-12,694
-8,844
-6,948
-16,502
-18,398
-9,410
-9,491
-20,141
-20,060
24,846
24,553
22,794
23,086
19,576
22,831
21,619
18,365
9,914
14,583
14,544
9,876



140
140
140
140
141
141
141
141
142
142
142
142
143
143
143
143
144
144
144
144
145
145
145
145
146
146
146
146
147
147
147
147
148
148
148
148
149
149
149
149
150
150

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-22,400
-22,770
-19,780
-19,400
-20,490
-22,500
-19,250
-17,240
-21,680
-19,900
-16,860
-18,640
-24,260
-20,550
-17,710
-21,420
-13,410
-22,100
-21,020
-12,330
-19,610
-19,430
-20,730
-20,910
-22,610
-20,610
-19,630
-21,620
-24,750
-22,870
-21,610
-23,490
-21,770
-25,170
-23,360
-19,960
-22,070
-21,620
-19,860
-20,310
-18,620
-21,690

-28,940
-29,020
-14,050
-13,980
-29,050
-29,450
-13,210
-12,810
-26,450
-26,100
-10,920
-11,280
-21,540
-20,790
-6,590
-7,340
-8,950
-10,690
-5,290
-3,550
-5,920
-5,880
-12,370
-12,410
-11,320
-10,920
-5,990
-6,390
-13,010
-12,630
-6,340
-6,730
-14,450
-15,130
-6,060
-5,380
-13,770
-13,680
-4,900
-4,990
-11,270
-11,890

6,250
3,788
-25,891
-25,669
5,536
6,285
-25,683
-23,109
2,441
5,641
-23,135
-18,075
0,795
2,601
-18,120
-10,434
0,180
0,990
-10,500
2,704
-13,126
2,365
9,078
-12,545
-22,137
-13,113
-12,402
-24,735
-25,700
-22,085
-24,759
-29,905
-25,486
-25,699
-29,908
-30,455
-22,916
-25,499
-30,455
-27,547
-18,154
-22,943

-8,908
-11,631
-32,835
-28,938
-8,586
-8,734
-29,006
-26,268
-9,850
-8,064
-26,399
-23,386
-8,219
-9,053
-23,612
-14,276
7,088
-7,243
-14,602
12,139
-21,500
19,877
33,651
-28,085
-34,290
-21,435
-27,373
-43,365
-32,801
-34,029
-43,484
-44,387
-28,901
-32,797
-44,399
-40,600
-26,229
-28,969
-40,598
-36,502
-23,402
-26,361

ENGESOLO ENGENHARIA LTDA.
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0,414
4,955
5,331
0,790
-7,942
-3,885
-3,540
-7,597
-15,271
-11,814
-11,367
-14,825
-20,840
-18,606
-17,543
-19,778
-22,282
-22,201
-21,047
-21,127
19,550
18,650
14,093
14,993
15,555
17,854
13,546
11,248
8,806
11,893
9,454
6,366
1,145
4,516
3,998
0,627
-6,143
-3,004
-1,864
-5,003
-12,261
-9,740



150
150
151
151
151
151
152
152
152
152
153
153
153
153
154
154
154
154
155
155
155
155
156
156
156
156
157
157
157
157
158
158
158
158
159
159
159
159
160
160
160
160

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-19,970
-16,900
-12,900
-17,690
-16,810
-12,020
-2,040
-12,490
-12,270
-1,820
-17,880
-6,120
-4,850
-16,610
-23,930
-16,600
-16,260
-23,600
-20,440
-23,930
-23,400
-19,920
-22,730
-20,310
-19,810
-22,220
-18,330
-22,630
-21,980
-17,690
-15,400
-17,990
-17,530
-14,950
-6,230
-15,310
-14,960
-5,870
6,330
-6,470
-6,320
6,480

-3,260
-2,650
-5,630
-6,590
-2,200
-1,240
-1,490
-3,580
-2,470
-0,380
-11,800
-9,450
-3,090
-5,450
-6,860
-5,370
-3,690
-5,190
-6,120
-6,800
-4,170
-3,490
-5,930
-5,450
-2,920
-3,400
-4,590
-5,450
-2,220
-1,360
-2,350
-2,870
-0,570
-0,054
-0,084
-1,900
-0,110
1,700
1,250
-1,310
-0,530
2,030

-27,545
-21,352
-10,003
-18,199
-21,347
-11,842
1,321
-10,068
-11,837
3,282
-12,207
8,406
-0,892
-17,128
-24,926
-12,065
-17,281
-25,089
-29,889
-24,948
-25,056
-29,712
-30,445
-29,892
-29,705
-30,208
-27,502
-30,445
-30,209
-27,367
-21,441
-27,500
-27,374
-21,213
-11,489
-21,437
-21,222
-11,637
1,959
-11,484
-11,647
3,439

-36,491
-30,882
-14,190
-23,628
-30,862
-17,644
11,863
-14,516
-17,620
13,853
-28,018
33,517
10,986
-26,302
-43,403
-27,305
-27,065
-46,676
-44,382
-43,518
-46,512
-49,055
-40,598
-44,396
-49,018
-45,477
-36,493
-40,596
-45,484
-40,782
-30,900
-36,482
-40,815
-33,887
-17,574
-30,879
-33,936
-18,771
13,589
-17,550
-18,821
14,660
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7,178
-9,699
-16,403
-14,881
-11,242
-12,764
-17,723
-17,542
-13,414
-13,595
8,346
11,168
6,447
3,624
7,443
7,750
4,012
3,702
4,697
5,902
3,438
2,232
0,875
2,380
1,683
0,177
-3,009
-1,556
-0,444
-1,897
-6,300
-5,139
-2,454
-3,614
-8,487
-7,817
-3,992
-4,662
-9,179
-9,107
-4,794
-4,867



161
161
161
161
162
162
162
162
163
163
163
163
164
164
164
164
165
165
165
165
166
166
166
166
167
167
167
167
168
168
168
168
169
169
169
169
170
170
170
170
171
171

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-22,860
-18,280
-17,110
-21,690
-16,630
-22,510
-22,670
-16,780
-21,630
-16,430
-16,790
-21,990
-16,880
-21,510
-21,890
-17,260
-17,320
-16,650
-17,040
-17,710
-11,190
-17,160
-17,480
-11,500
-4,490
-11,200
-11,400
-4,690
10,090
-4,940
-5,180
9,840
-14,010
-17,450
-20,510
-17,060
-19,650
-14,980
-15,940
-20,610
-13,570
-19,660

-6,700
-5,780
0,075
-0,840
-3,790
-4,940
-5,710
-4,560
-3,830
-2,790
-4,600
-5,640
-2,330
-3,260
-5,140
-4,220
-1,290
-1,160
-3,110
-3,250
0,700
-0,500
-2,060
-0,870
1,980
0,640
-0,340
1,000
2,750
-0,250
-1,470
1,530
0,700
0,006

-15,260
-14,570

-5,120
-4,190
-8,990
-9,920
-3,960
-5,170

-16,228
-3,930
10,450

-14,887

-25,366

-16,380

-14,792

-26,501

-29,642

-25,334

-26,510

-32,102

-30,223

-29,635

-32,098

-32,753

-27,337

-30,224

-32,753

-29,675

-21,274

-27,343

-29,677

-22,954

-11,398

-21,284

-22,960

-12,451

2,605
-11,408
-12,457

3,364

-13,721
4,954

6,814

-16,232

-26,636

-13,626

-16,213

-29,406

-31,979

-26,645

-26,122
10,378
30,375
-28,774
-46,728
-26,881
-28,298
-46,372
-49,041
-46,568
-46,419
-48,539
-45,480
-49,004
-48,522
-44,965
-40,776
-45,487
-44,967
-40,400
-33,899
-40,809
-40,411
-33,634
-18,723
-33,948
-33,664
-18,394
14,493
-18,773
-18,422
15,600
-28,541
29,276
29,705
-24,429
-46,399
-28,065
-24,334
-41,008
-48,514
-46,446
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Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
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1,972
-0,258
-5,374
-3,144
0,898
1,082
-2,544
-2,725
0,652
0,436
-2,047
-1,830
0,386
0,073
-0,662
-0,348
0,060
-0,234
0,903
1,196
-0,265
-0,495
2,283
2,514
-0,472
-0,655
3,296
3,478
-0,337
-0,575
3,951
4,189
-9,435
-10,168
-15,511
-14,777
-6,535
-8,136
-13,442
-11,841
-3,645
-5,788



171
171
172
172
172
172
173
173
173
173
174
174
174
174
175
175
175
175
176
176
176
176
177
177
177
177
178
178
178
178
179
179
179
179
180
180
180
180
181
181
181
181

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-20,730
-14,650
-15,840
-13,470
-14,520
-16,880
-11,730
-15,620
-16,730
-12,840
-11,290
-11,490
-12,490
-12,300
-4,290
-11,190
-12,080
-5,190
6,620
-4,790
-5,190
6,210
-19,500
-20,590
-19,810
-18,710
-11,890
-18,380
-19,800
-13,320
-12,740
-12,020
-13,090
-13,810
-8,420
-12,610
-13,790
-9,600
-10,350
-8,270
-9,410
-11,490

-10,550
-9,330
-3,930
-3,460
-8,670
-9,150
-2,050
-2,830
-8,400
-7,620
-0,830
-0,870
-5,890
-5,850
1,080
-0,300
-4,750
-3,370
0,890
-1,390
-3,420
-1,140

-15,060

-15,280

-11,340

-11,120
-8,180
-9,480

-16,600

-15,300
-8,950
-8,800

-14,150

-14,290
-7,460
-8,290

-14,200

-13,360
-7,120
-6,710

-12,370

-12,790

-29,390
-35,602
-32,756
-31,976
-35,614
-36,168
-29,637
-32,757
-36,175
-32,809
-22,965
-29,639
-32,820
-25,588
-12,266
-22,971
-25,599
-13,895
2,675
-12,272
-13,915
3,476
-15,796
5,744
0,526
-16,416
-29,510
-15,777
-16,380
-24,728
-35,602
-29,494
-24,735
-27,337
-36,229
-35,614
-27,314
-26,891
-32,850
-36,236
-26,883
-24,434

-40,927
-41,662
-44,966
-48,498
-41,723
-38,179
-40,393
-44,967
-38,216
-34,480
-33,636
-40,403
-34,536
-29,315
-18,357
-33,666
-29,373
-16,266
15,462
-18,385
-16,365
16,417
-24,342
29,491
19,892
-17,324
-41,029
-24,247
-17,145
-25,701
-41,662
-40,948
-25,736
225,111
-38,191
-41,722
-24,996
-22,768
-34,489
-38,228
-22,727
-20,672
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-8,824
-6,681
-0,104
-2,456
-3,215
-0,864
3,364
1,168
2,501
4,697
6,252
4,470
7,650
9,433
8,166
7,030
11,652
12,788
9,114
8,621
13,875
14,368
-21,315
-21,093
-26,696
-26,918
-16,342
-19,733
-24,435
-21,044
-8,586
-13,165
-15,568
-10,988
-0,456
-4,952
-5,323
-0,828
7,028
2,982
4,274
8,321



182
182
182
182
183
183
183
183
184
184
184
184
185
185
185
185
186
186
186
186
187
187
187
187
188
188
188
188
189
189
189
189
190
190
190
190
191
191
191
191
192
192

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
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-8,330
-10,010
-11,560

-9,880

-9,340

-8,110

-9,610
-10,840

-3,750

-9,350
-10,660

-5,060
-14,080
-24,190
-27,280
-17,170
-10,980
-15,170
-16,160
-11,960

-6,480
-10,750
-11,270

-7,000

-7,810

-6,460

-6,160

-7,500

-5,620

-7,610

-7,770

-5,780

-8,890

-5,690

-6,290

-9,490
-10,790

-8,620
-11,020
-13,200
-17,100
-10,610

-5,060
-5,390
-13,140
-12,800
-4,200
-3,960
-11,450
-11,700
-3,130
-4,250
-10,800
-9,680
-10,200
-12,220
-27,670
-25,650
-14,830
-15,670
-20,580
-19,740
-12,830
-13,680
-16,280
-15,430
-13,000
-12,730
-11,210
-11,480
-11,620
-12,010
-12,810
-12,410
-12,600
-11,970
-15,000
-15,640
-11,690
-11,250
-23,290
-23,720
-12,090
-10,790

-25,568
-32,861
-24,398
-19,973
-13,884
-25,580
-19,959
-11,898
3,322
-13,904
-11,899
-0,012
-16,783
0,419
1,124
15,737
-24,953
-16,748
15,755
21,998
-27,549
-24,960
22,035
23,929
-27,031
-27,526
23,811
23,692
-24,593
-27,023
23,664
22,409
-20,067
-24,556
22,272
19,821
-12,395
-20,053
19,753
14,207
0,351
-12,395

-29,311
-34,544
-20,489
-18,271
-16,264
-29,369
-18,203
-11,029
16,386
-16,363
-11,030
14,350
-17,398
19,870
1,432
-1,281
-25,746
-17,218
-1,192
3,395
-25,154
-25,781
3,580
4,171
-22,796
-25,038
3,579
4,223
-20,703
-22,755
4,082
4,140
-18,290
-20,521
3,456
3,600
-11,128
-18,222
3,263
-0,296
14,423
-11,129
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13,583
10,084
12,910
16,410
18,227
15,890
20,229
22,566
20,045
19,486
24,319
24,878
-31,742
-30,333
-28,839
-30,247
-23,698
-28,297
-28,621
-24,023
-11,662
-17,786
-18,045
-11,922
-0,376
-5,908
-5,964
-0,432
9,819
4,771
4,979
10,027
18,921
14,442
14,874
19,353
26,051
23,061
23,449
26,439
27,117
28,444



192
192
193
193
193
193
194
194
194
194
195
195
195
195
196
196
196
196
197
197
197
197
198
198
198
198
199
199
199
199
200
200
200
200
201
201
201
201
202
202
202
202

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-13,510
-19,990
33,490
2,800
-21,480
9,210
26,910
28,140
12,230
10,990
16,480
22,700
13,630
7,410
-4,230
-4,610
-5,080
-4,700
14,350
14,260
8,740
8,830
7,270
13,570
9,530
3,230
12,130
7,530
3,770
8,370
-4,380
12,710
9,340
-7,760
11,560
-13,540
-14,310
10,790
18,410
14,580
10,980
14,810

-25,260
-26,550
67,570
61,430
-59,940
-53,810
40,610
40,860
-38,700
-38,940
18,360
19,610
-25,740
-26,990
2,810
2,740
0,380
0,460
7,300
7,280
-20,320
-20,300
2,140
3,400
-16,800
-18,060
4,360
3,440
-15,380
-14,460
3,860
7,280
-9,590
-13,010
-53,340
-58,360
-62,220
-57,190
-37,460
-38,230
-56,240
-55,480

14,036
0,722
-10,805
0,047
2,887
2,506
-13,437
-10,634
2,483
0,051
-13,497
-13,206
-0,009
-1,373
4,288
-6,092
1,434
-2,606
-12,947
-13,337
-1,418
-1,731
-12,112
-12,747
-1,784
-1,098
-10,353
-12,091
-1,110
-0,071
-6,023
-10,088
-0,142
1,422
1,921
3,009
3,351
3,973
-0,054
1,899
3,982
4,356

-1,149
1,354
-1,364
1,306
14,454
5,809
-3,080
-0,510
5,696
2,311
-2,993
-1,923
2,012
0,979
-3,434
0,089
8,120
12,872
-3,058
-2,190
0,753
1,028
-2,416
-2,059
0,763
1,871
-2,808
-2,307
1,811
4,370
0,432
-1,482
4,017
8,062
5,692
14,478
16,276
10,571
2,290
5,579
10,615
6,663

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

26,737
25,410
-2,255
-4,318
-7,543
-5,479
-1,261
2,018
-3,473
2,715
-0,918
-1,262
-1,706
-1,362
7,147
4,224
6,415
9,338
-0,611
-0,901
-0,830
-0,540
-0,156
-0,484
-0,063
0,265
0,998
0,148
0,998
1,848
2,821
1,656
3,251
4,416
-6,045
-6,793
-5,919
5,171
-3,586
-4,565
-4,612
-3,633



203
203
203
203
204
204
204
204
205
205
205
205
206
206
206
206
207
207
207
207
208
208
208
208
209
209
209
209
210
210
210
210
211
211
211
211
212
212
212
212
213
213

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
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19,750
21,050
16,030
14,720
-7,510
13,520
5,260
-15,760
14,460
21,080
16,270
9,650
15,940
15,160
10,860
11,650
4,100
16,480
12,570
0,190
10,840
5,070
0,700
6,470
2,300
-7,480
-7,440
2,350
12,070
2,490
2,680
12,260
14,830
13,290
12,650
14,190
-4,290
-3,870
-0,470
-0,890
17,210
16,390

-24,520
-24,260
-49,400
-49,660
-0,100
4,100
-37,170
-41,380
-19,180
-17,850
-41,880
-43,210
-15,520
-15,680
-37,140
-36,980
-15,310
-12,830
-32,370
-34,840
-9,290
-10,440
-32,300
-31,150
-58,890
-60,850
-60,630
-58,680
-56,020
-57,940
-57,020
-55,110
-49,640
-49,940
-53,150
-52,840
-39,080
-39,000
-22,020
-22,100
-41,690
-41,860

-1,424
-0,114
4,377
4,376
2,039
0,032
5,856
5,477
-1,724
-1,469
4,390
4,405
-1,212
-1,777
4,419
4,629
0,055
-1,224
4,632
4,889
0,021
-0,015
4,906
5,891
4,136
3,159
3,246
4,323
4,286
4,145
4,317
5,424
4,302
4,307
5,417
6,125
5,661
5,705
5,323
3,709
4,342
4,317

0,969
1,991
6,769
4,835
13,801
7,840
14,120
25,248
1,030
0,743
4,910
4,690
1,848
0,764
4,759
6,157
4,395
1,788
6,173
9,082
7,782
4,042
9,164
14,295
10,603
16,238
15,491
11,949
6,649
10,648
11,922
9,198
4,821
6,755
9,165
7,670
25,285
14,090
17,597
20,682
4,677
4,895
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-1,796
-2,591
-2,850
-2,055
8,092
6,175
5,531
7,448
-0,524
-1,179
-1,270
-0,615
0,738
0,026
0,127
0,838
2,317
1,480
1,636
2,473
4,637
3,493
3,222
4,366
-4,206
-4,272
-2,874
-2,808
-3,255
-3,685
-2,754
-2,324
-1,946
-2,510
-2,011
-1,447
4,903
4,979
3,356
3,280
-0,601
-1,196



213
213
214
214
214
214
215
215
215
215
216
216
216
216
217
217
217
217
218
218
218
218
219
219
219
219
220
220
220
220
221
221
221
221
222
222
222
222
223
223
223
223

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001
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14,880
15,700
11,790
18,420
16,700
10,080
13,820
12,720
11,060
12,160
-2,660
14,330
13,360
-3,630
0,590
-5,490
-5,040
1,030
6,620
0,920
1,440
7,140
12,070
7,020
7,500
12,560
-10,580
9,450
6,210
-13,820
13,360
12,760
13,100
13,700
13,770
14,370
14,390
13,800
8,410
14,760
14,910
8,560

-49,420
-49,260
-36,950
-35,630
-44,220
-45,550
-32,120
-32,340
-40,620
-40,400
-32,980
-29,580
-34,410
-37,810
-59,030
-60,240
-58,040
-56,820
-56,240
-57,380
-54,800
-53,660
-53,260
-54,270
-51,840
-50,830
-24,040
-20,030
-36,250
-40,260
-49,720
-49,840
-48,140
-48,020
-44,810
-44,690
-44,560
-44,680
-41,150
-39,880
-39,100
-40,370

6,120
6,525
4,553
4,356
6,520
6,629
4,947
4,556
6,626
6,353
5,739
4,963
6,343
5,288
4,432
3,043
3,096
4,202
5,409
4,427
4,204
5,373
6,112
5,403
5,377
6,190
4,211
5,297
5,990
5,153
6,496
6,107
6,194
6,659
6,597
6,491
6,663
6,729
6,345
6,593
6,733
6,400

7,648
7,650
6,142
4,747
7,627
9,200
9,094
6,157
9,183
12,462
14,265
9,176
12,417
17,419
11,971
15,450
14,488
11,791
9,195
11,944
11,799
9,615
7,668
9,162
9,635
8,440
20,782
17,592
17,111
25,545
7,644
7,646
8,460
8,558
9,193
7,621
8,579
10,121
12,461
9,176
10,141
13,087
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-1,026
-0,431
0,753
0,138
0,035
0,650
2,232
1,544
1,139
1,827
3,919
3,169
2,343
3,093
-1,524
-1,390
-0,049
-0,183
-1,413
-1,452
-0,323
-0,284
-0,965
-1,114
-0,374
-0,225
2,084
1,606
0,079
0,557
-0,358
-0,561
-0,261
-0,058
0,309
0,089
-0,074
0,147
0,960
0,772
0,115
0,302



o CESAN

qualidade em saneamento

VERIFICACAO DAS TENSOES NO SOLO

A tabela a seguir apresenta as reagdes das placas no solo.

Tabela 7.2 — Reag6es no solo.

Joint  OutputCase CaseType F1 F2 F3 M1 M2 M3
Text Text Text KN KN KN KN-m KN-m KN-m
1 Gmax Combination 0 0 84,794 0 0 0
2 Gmax Combination 0 0 43,582 0 0 0
3 Gmax Combination 0 0 86,304 0 0 0
4 Gmax Combination 0 0 159,633 0 0 0
5 Gmax Combination 0 0 82,673 0 0 0
6 Gmax Combination 0 0 148,314 0 0 0
7 Gmax Combination 0 0 80,677 0 0 0
8 Gmax Combination 0 0 140,313 0 0 0
9 Gmax Combination 0 0 78,753 0 0 0
10 Gmax Combination 0 0 135,61 0 0 0
11 Gmax Combination 0 0 76,885 0 0 0
12 Gmax Combination 0 0 133,878 0 0 0
13 Gmax Combination 0 0 75,07 0 0 0
14 Gmax Combination 0 0 134,828 0 0 0
15 Gmax Combination 0 0 73,344 0 0 0
16 Gmax Combination 0 0 138,088 0 0 0
17 Gmax Combination 0 0 35,905 0 0 0
18 Gmax Combination 0 0 71,164 0 0 0
19 Gmax Combination 0 0 85,777 0 0 0
20 Gmax Combination 0 0 152,097 0 0 0
21 Gmax Combination 0 0 135,294 0 0 0
22 Gmax Combination 0 0 124,004 0 0 0
23 Gmax Combination 0 0 118,492 0 0 0
24 Gmax Combination 0 0 118,276 0 0 0
25 Gmax Combination 0 0 122,813 0 0 0
26 Gmax Combination 0 0 131,289 0 0 0
27 Gmax Combination 0 0 70,774 0 0 0
28 Gmax Combination 0 0 85,355 0 0 0
29 Gmax Combination 0 0 148,076 0 0 0
30 Gmax Combination 0 0 128,49 0 0 0
31 Gmax Combination 0 0 115,417 0 0 0
32 Gmax Combination 0 0 109,401 0 0 0
33 Gmax Combination 0 0 109,953 0 0 0
34 Gmax Combination 0 0 116,365 0 0 0
35 Gmax Combination 0 0 127,527 0 0 0
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O cesan

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

qualidade em saneamento

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0 0 70,454 0 0 0
0 0 84,974 0 0 0
0 0 146,87 0 0 0
0 0 126,908 0 0 0
0 0 113,592 0 0 0
0 0 107,514 0 0 0
0 0 108,185 0 0 0
0 0 114,867 0 0 0
0 0 126,414 0 0 0
0 0 70,146 0 0 0
0 0 84,63 0 0 0
0 0 148,132 0 0 0
0 0 129,935 0 0 0
0 0 117,802 0 0 0
0 0 112,106 0 0 0
0 0 112,327 0 0 0
0 0 117,831 0 0 0
0 0 127,691 0 0 0
0 0 69,839 0 0 0
0 0 84,351 0 0 0
0 0 151,982 0 0 0
0 0 137,725 0 0 0
0 0 128,138 0 0 0
0 0 123,191 0 0 0
0 0 122,354 0 0 0
0 0 125,235 0 0 0
0 0 131,351 0 0 0
0 0 69,559 0 0 0
0 0 84,174 0 0 0
0 0 158,081 0 0 0
0 0 149,384 0 0 0
0 0 143,12 0 0 0
0 0 138,974 0 0 0
0 0 136,597 0 0 0
0 0 135,874 0 0 0
0 0 136,785 0 0 0
0 0 69,335 0 0 0
0 0 83,996 0 0 0
0 0 162,4 0 0 0
0 0 157,419 0 0 0
0 0 153,078 0 0 0
0 0 149,25 0 0 0
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O cesan

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

qualidade em saneamento

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0 0 145,859 0 0 0
0 0 142,88 0 0 0
0 0 140,354 0 0 0
0 0 69,114 0 0 0
0 0 83,767 0 0 0
0 0 157,614 0 0 0
0 0 149,19 0 0 0
0 0 143,096 0 0 0
0 0 139,011 0 0 0
0 0 136,588 0 0 0
0 0 135,716 0 0 0
0 0 136,387 0 0 0
0 0 68,987 0 0 0
0 0 83,541 0 0 0
0 0 151,127 0 0 0
0 0 137,475 0 0 0
0 0 128,266 0 0 0
0 0 123,452 0 0 0
0 0 122,508 0 0 0
0 0 125,052 0 0 0
0 0 130,631 0 0 0
0 0 68,866 0 0 0
0 0 83,424 0 0 0
0 0 147,013 0 0 0
0 0 129,858 0 0 0
0 0 118,387 0 0 0
0 0 112,925 0 0 0
0 0 112,948 0 0 0
0 0 117,851 0 0 0
0 0 126,774 0 0 0
0 0 68,812 0 0 0
0 0 83,391 0 0 0
0 0 145,679 0 0 0
0 0 127,362 0 0 0
0 0 115,115 0 0 0
0 0 109,413 0 0 0
0 0 109,75 0 0 0
0 0 115,442 0 0 0
0 0 125,488 0 0 0
0 0 68,801 0 0 0
0 0 83,428 0 0 0
0 0 147,02 0 0 0
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0 0 129,865 0 0 0
0 0 118,394 0 0 0
0 0 112,933 0 0 0
0 0 112,956 0 0 0
0 0 117,859 0 0 0
0 0 126,783 0 0 0
0 0 68,819 0 0 0
0 0 83,548 0 0 0
0 0 151,142 0 0 0
0 0 137,492 0 0 0
0 0 128,283 0 0 0
0 0 123,47 0 0 0
0 0 122,526 0 0 0
0 0 125,071 0 0 0
0 0 130,653 0 0 0
0 0 68,88 0 0 0
0 0 83,778 0 0 0
0 0 157,638 0 0 0
0 0 149,217 0 0 0
0 0 143,125 0 0 0
0 0 139,042 0 0 0
0 0 136,62 0 0 0
0 0 135,75 0 0 0
0 0 136,424 0 0 0
0 0 69,007 0 0 0
0 0 83,994 0 0 0
0 0 162,403 0 0 0
0 0 157,445 0 0 0
0 0 153,112 0 0 0
0 0 149,287 0 0 0
0 0 145,9 0 0 0
0 0 142,925 0 0 0
0 0 140,404 0 0 0
0 0 69,142 0 0 0
0 0 84,174 0 0 0
0 0 158,075 0 0 0
0 0 149,371 0 0 0
0 0 143,12 0 0 0
0 0 138,984 0 0 0
0 0 136,621 0 0 0
0 0 135,914 0 0 0
0 0 136,842 0 0 0
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162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0 0 69,372 0 0 0
0 0 84,367 0 0 0
0 0 151,972 0 0 0
0 0 137,648 0 0 0
0 0 128,059 0 0 0
0 0 123,14 0 0 0
0 0 122,34 0 0 0
0 0 125,258 0 0 0
0 0 131,411 0 0 0
0 0 69,605 0 0 0
0 0 84,651 0 0 0
0 0 147,969 0 0 0
0 0 129,708 0 0 0
0 0 117,61 0 0 0
0 0 111,984 0 0 0
0 0 112,274 0 0 0
0 0 117,838 0 0 0
0 0 127,753 0 0 0
0 0 69,895 0 0 0
0 0 84,864 0 0 0
0 0 146,374 0 0 0
0 0 126,535 0 0 0
0 0 113,329 0 0 0
0 0 107,354 0 0 0
0 0 108,114 0 0 0
0 0 114,869 0 0 0
0 0 126,483 0 0 0
0 0 70,211 0 0 0
0 0 85,366 0 0 0
0 0 147,837 0 0 0
0 0 128,21 0 0 0
0 0 115,206 0 0 0
0 0 109,273 0 0 0
0 0 109,901 0 0 0
0 0 116,382 0 0 0
0 0 127,611 0 0 0
0 0 70,529 0 0 0
0 0 85,807 0 0 0
0 0 152,122 0 0 0
0 0 135,233 0 0 0
0 0 123,929 0 0 0
0 0 118,448 0 0 0
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204 Gmax Combination 0 0 118,278 0 0 0
205 Gmax Combination 0 0 122,867 0 0 0
206 Gmax Combination 0 0 131,399 0 0 0
207 Gmax Combination 0 0 70,858 0 0 0
208 Gmax Combination 0 0 86,336 0 0 0
209 Gmax Combination 0 0 159,714 0 0 0
210 Gmax Combination 0 0 148,375 0 0 0
211 Gmax Combination 0 0 140,359 0 0 0
212 Gmax Combination 0 0 135,664 0 0 0
213 Gmax Combination 0 0 133,956 0 0 0
214 Gmax Combination 0 0 134,939 0 0 0
215 Gmax Combination 0 0 138,237 0 0 0
216 Gmax Combination 0 0 71,258 0 0 0
217 Gmax Combination 0 0 43,6 0 0 0
218 Gmax Combination 0 0 84,843 0 0 0
219 Gmax Combination 0 0 82,734 0 0 0
220 Gmax Combination 0 0 80,748 0 0 0
221 Gmax Combination 0 0 78,832 0 0 0
222 Gmax Combination 0 0 76,97 0 0 0
223 Gmax Combination 0 0 75,162 0 0 0
224 Gmax Combination 0 0 73,443 0 0 0
225 Gmax Combination 0 0 35,959 0 0 0

A tensdo no solo sera determinada pela equacéo;

Peoncreto + Pagua +SC
Osolo = A

Conforme somatorio da coluna F3 que sdo as reacdes em z e equivale ao somatorio do
numerador da equacéo, temos 26078,51 kN. A &rea do apoio no solo é de 276,64 m2.
Temos uma tenséo no solo de;

_ 2607851 94 27]"’1V = 0,94 kgf < 1,40 kof k
7= 276,64 T "m2 T 7T Tem2 = sz(o)

Logo a fundacdo ndo poderda ser do tipo direta.
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ARMACAO NA LAJE DE FUNDO

As figuras 7.3 e 7.4 apresentam os momentos fletores na laje de fundo.

Figura 7.3 — Momento na diregéo X.

36 48 60 72 84 96 108, 120

SAP2000 v14.2.2 - File:Modelagem - UASB - SMJ - Resultant M11 Diagram (Gmax) - KN, m, C Units

Figura 7.4 — Momento na diregdo Y.

95 114, 133

SAP2000 v14.2 2 - File:Modelagem - UASB - SMJ - Resultant M22 Diagram (Gmax) - KN, m, C Units

Conforme modelagem os esforgos maximos nas lajes de fundo séo:

Mx = 30,28 kNm

Laje h=45¢cm - {My — 4847 kNm

Engastes (apoio das paredes centrais) > M = 62,93 kNm
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A figura a seguir apresenta o resultados do dimensionamento
a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGAO DA ALTURA UTIL

-kh.l.m d = altura total — cobrimento — 1, 5sarmadura
MPa

Adotaremos g da armadura = -mm

Cobrimento da armadura = -mm
Adotar d=|:m

Momento Fletor Maximo =
fck =

2) DETERMINACAD DE KMD

M
KMD = bf'd:}rcd 5

Conforme tabela temos: EMD = 00130 —=FKx :-
- Kr=

3) DETERMINACAO DA AREA DE ACO

M,
As= kz.d.foa - er/m

015%bh =[S c/m

A =] O023%bh= R oo
3,590h L = [N cor/m

fvd

Para calcula da area de a¢o sera considerada a taxa de aco de 10,35 cm2/m. Sera utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.

b) Direcaoy
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1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = -kN.m d = altura total — cobrimento — 1,5earmadura
fck= MPa

Adotaremos 8 da armadura = -mm

-h = -cm Cobrimento da armadura = -mm

Adu:rtard=|:m

2) DETERMINACAO DE KMD

M
KMD = i = [ oos ]

Conforme tabela temos: EMD = 00208 2 —=Kx=
Kz =

3) DETERMINACAO DA AREA DE ACD

My
As=—F% = :
w.d oo~ N /m

015%5h = [ cm/m
4 =] o23%bh= [N cm/m

o
3,5%bhf— = [ -m

fvd

Para calcula da area de aco sera considerada a taxa de aco de 10,35 cm2/m. Sera utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.
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c) Engaste

1) PARAMETROS DE ENTRADA

kM.m
MFa

Momento Fletor Maximo =
fck =

=

2) DETERMINACAO DE KMD

- [oo]

Conforme tabela temos:

J“ g

M=t

EMD = 0,0270

3) DETERMINACAO DA AREA DE ACO

M,
As= kz.d.f,s - crr/m
0.15%bh = [[EEEE </
A =] 023%bh= B cmim
3,5%1:&% = [ om
]n’

2) DETERMINAGCAO DA ALTURA UTIL

d = altura total — cobrimento — 1. 58armadura

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d=|:rr|

—= Ky =
—= Kz =

Para calcula da area de ac¢o sera considerada a taxa de aco de 10,35 cm2/m. Sera utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO
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ARMACAO NA LAJE SUPERIOR

As figuras 7.5 e 7.6 apresentam os momentos fletores na laje superior.

Figura 7.5 — Momento na diregéo X.

36, 48, 60 T2 84 96 108, 120

SAP2000 v14.2.2 - File:Modelagem - UASB - SMJ - Resultant M11 Diagram (Gmax) - KN, m, C Units

Figura 7.6 — Momento na diregdo Y.
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-114, 95 -76 -97 -38 -19 0 38 57 76 95 114 133

SAP2000 v14.2.2 - File:Modelagem - UASB - SMJ - Resultant M22 Diagram (Gmax) - KN, m, C Units

Conforme modelagem os esforcos maximos nas lajes de fundo séo:

Mx = 20,88 kNm

Laje h=30cm — {My = 53,40 kNm

A figura a seguir apresenta o resultados do dimensionamento
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a) Diregdo x

1) PARAMETROS DE ENTRADA

kM.m
MPa

Momento Fletor Maximo =
fck =

2) DETERMINACAO DE KMD

Mg

KMD = 57— = [00237 |

Conforme tabela temos: EMD = 0,0237

3) DETERMINACAO DA AREA DE ACO

My

As=—F = 2
iz r,, ~ R o

ossoon = [N
0,23%bh =[RRSI cm/m

cd
3,500n 2 = R

fyd

EMIn

2) DETERMINACAO DA ALTURA UTIL

d = altura total — cobrimento — 1. 58armadura

Adotaremos 8 da armadura = -mm

Cobrimento da armadura = -mm
Adotar dzmtm

= Kx=
2+ Kz=

Para calcula da area de aco sera considerada a taxa de aco de 6,90 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de 10.0 ¢/10 que equivale a 7,80 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL

Momento Fletor Maximo =
fck=

d = altura total — cobrimento — 1_5earmadura

Adotaremos 8 da armadura = -mm

Cobrimento da armadura = -mm

d= cm

[24.50 |
Adu:l-tard:cm

2) DETERMINAGAO DE KMD

M
KMD = o= (00806 |

Conforme tabela temos: EMD = 00606 —=Kx=
=Kz =

3) DETERMINACAO DA AREA DE ACO

Mg
e R :
wd oo~ N -/m

015%bh =[S0 cm/m
4 =) o23%bh= SR cm/m

cd
3,5%bhf— = [

fvd

Para calcula da area de aco sera considerada a taxa de aco de 7,44 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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ARMACAO NAS PAREDES

As figuras 7.7 e 7.8 apresentam os momentos fletores nas paredes.

Figura 7.7 — Momento na diregéo X.
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Figura 7.8 — Momento na diregéo Y.
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a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGCAO DA ALTURA UTIL

Momento Fletor Maximo = kN.m  d = altura total — cobrimento — 1,5aarmadura
fck =
Adotaremos e da armadura = -mm

-h = -l:m Cobrimento da armadura = -mm

Adotar d= cm

2) DETERMINACAO DE KMD

M

Conforme tabela temos: EMD = 00436 =Ky .—_-
—=fRz=

3) DETERMINACAD DA AREA DE ACO

.IH d’

= = 2
izar,, N c/m

0.15%bh =[S cmY/m

4 =) oz3wbh= [N cm/m

d
3,5%1:;:% = I
¥y

As

Para calcula da area de aco sera considerada a taxa de aco de 6,90 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.

T ENGESOLO ENGENHARIA LTDA.

BUREAU VERITAS Rua Alcobaga, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

. Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO




O cesan

qualidade em saneamento

b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINACAD DA ALTURA UTIL

Momento Fletor Maximo =
fck =

d = altura total — cobrimento — 1. 5earmadura

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d: cm

2) DETERMINAGAO DE KMD

M,
KMD = m = | 00416

Conforme tabela temos: KEMD = 00416 —=Kx ’
= K=z =

3) DETERMINACAO DA AREA DE ACO

Mg
As=—2 = 3
& kz.d. frq -Cmf”"
ossaoh = [ e
A, =] 023%bh= R oo
d
3,5%1}}:%: | R

fy

Para calcula da &rea de ago sera considerada a taxa de aco de 6,90 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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c) Engaste
1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = kM.m  d = altura total — cobrimento — 1_5sarmadura
fck = MFPa

Adotaremos 8 da armadura = -mm

-h = -l:m Cobrimento da armadura = -mm

Adotar dzmtm

2) DETERMINACAO DE KMD

M
KMD = 57— = [oosms |

Conforme tabela temos: EMD= 00578 =Ky =-
- Kz=

3) DETERMINACAO DA AREA DE ACO

M,

= kz.4. fya = - cm’/m

osson = [N e
a4 =) o023%bh= RN cmym

d
ssooon - I o/

As

Para calcula da &rea de ago sera considerada a taxa de aco de 7,15 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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DIMENSIONAMENTO — DECANTADOR

8.1. MODELAGEM ESTRUTURAL

A figura 8.1 apresenta as dimensdes em planta e corte do decantador.

I R R R TN [ -
T e T
| e e 1
| "y - N il 1le
N !: 35 o - o - i '} ER—— B _l
| ', : {1
T ’

A modelagem estrutural foi feita no software SAP-2000 (figura 8.2) considerando os
parametros apresentados no item 2.
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Figura 8.2 — Modelo estrutural 3D — Vista 1.

Os carregamentos utilizados no dimensionamento foram:
» Cargas Permanentes (CP)
Peso préprio
e Sobrecargas (SC)
Carregamento na laje/tampas de cobertura (SC)
Carregamento na laje de fundo (SCLF)
Carregamento nas paredes lado interno (SCPI)

Carregamento nas paredes lado externo carga (SCPE)

Combinagéo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC

Comb 2: 1,4CP + 1,45C + 1,4SCLF

Comb 3: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI

Comb 4: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI + 1,4SCPE
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qualidade em saneamento

RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 8.1 — Esfor¢os nas placas.

Area OutputCase CaseType Fx Fy Mx My T
Text Text Text KN/m KN/m KN-m/m KN-m/m KN-m/m
1 Gmax Combination -42,07 -69,62 -11,03 -12,73 -0,95
1 Gmax Combination -60,23 -160,43 -2,89 -46,61 -2,65
1 Gmax Combination -173,74 -183,14 38,98 42,86 -4,40
1 Gmax Combination -155,58 -92,32 -40,67 -0,20 -2,70
2 Gmax Combination -54,75 -159,34 -3,97 -46,82 1,87
2 Gmax Combination -46,60 -118,59 -11,63 -13,05 0,64
2 Gmax Combination -165,30 -142,33 -40,11 1,13 2,60
2 Gmax Combination -173,45 -183,08 39,41 42,95 3,83
3 Gmax Combination -155,52 -92,04 -40,67 -0,21 2,56
3 Gmax Combination -173,91 -183,97 38,99 42,88 4,26
3 Gmax Combination -61,38 -161,47 -2,88 -46,81 2,51
3 Gmax Combination -42,99 -69,53 -11,11 -12,86 0,81
4 Gmax Combination -173,62 -183,92 39,41 42,97 -3,96
4 Gmax Combination -165,24 -142,02 -40,12 1,08 -2,71
4 Gmax Combination -47,42 -118,46 -11,55 -13,05 -0,73
4 Gmax Combination -55,79 -160,35 -3,97 -47,03 -1,98
5 Gmax Combination 0,00 0,00 0,00 0,00 0,00
5 Gmax Combination 0,00 0,00 0,00 0,00 0,00
5 Gmax Combination 0,00 0,00 0,00 0,00 0,00
5 Gmax Combination 0,00 0,00 0,00 0,00 0,00
6 Gmax Combination 0,00 0,00 0,00 0,00 0,00
6 Gmax Combination 0,00 0,00 0,00 0,00 0,00
6 Gmax Combination 0,00 0,00 0,00 0,00 0,00
6 Gmax Combination 0,00 0,00 0,00 0,00 0,00
7 Gmax Combination 0,00 0,00 0,00 0,00 0,00
7 Gmax Combination 0,00 0,00 0,00 0,00 0,00
7 Gmax Combination 0,00 0,00 0,00 0,00 0,00
7 Gmax Combination 0,00 0,00 0,00 0,00 0,00
8 Gmax Combination 0,00 0,00 0,00 0,00 0,00
8 Gmax Combination 0,00 0,00 0,00 0,00 0,00
8 Gmax Combination 0,00 0,00 0,00 0,00 0,00
8 Gmax Combination 0,00 0,00 0,00 0,00 0,00
9 Gmax Combination -62,92 -98,91 11,29 17,78 -4,66
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10
10
10
10
11
11
11
11
12
12
12
12
13
13
13
13
14
14
14
14
15
15
15
15
16
16
16
16
17
17
17
17
18
18
18
18
19
19
19

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-293,12
-300,55
-70,34
-293,19
-64,48
-72,02
-300,73
-285,44
-74,20
-63,66
-274,90
-72,33
-285,26
-274,87
-61,94
-68,46
-99,15
-69,05
-38,37
-84,28
-121,17
-112,30
-75,41
-114,86
-195,15
-190,10
-109,81
-190,94
-345,81
-324,97
-170,11
-34,65
-72,76
-112,06
-73,95
-79,77
-97,56
-114,98
-97,19
-98,17
-162,75
-173,24

-144,95
-182,08
-136,04
-145,26
-99,52
-137,23
-182,97
-179,91
-137,67
-84,98
-127,23
-136,44
-179,02
-127,07
-84,49
-227,91
-234,05
-83,59
-77,45
-159,71
-167,09
-122,74
-115,36
-135,55
-151,61
-126,35
-110,29
-130,56
-161,54
-57,36
-26,38
-32,51
-40,13
-236,63
-229,01
-75,20
-78,76
-165,85
-162,30
-81,82
-94,74
-147,23

55,04
-61,12
5,56
55,06
11,24
5,54
-61,12
-60,89
5,07
11,44
54,38
5,16
-60,88
54,37
11,37
-4,61
24,12
-6,97
-9,56
23,57
28,10
10,32
-6,26
27,71
21,59
13,81
11,19
21,41
4,88
10,62
14,35
-9,14
-4,47
23,94
-4,09
-3,73
13,48
28,16
23,38
14,44
17,07
21,21

-2,70
-63,34
54,04
-2,59
17,68
54,08
-63,38
-63,33
53,98
17,58
-1,78
53,96
-63,30
-1,81
17,51
-47,30
12,30
-15,60
-12,09
9,54
26,33
7,89
-12,06
24,35
27,57
18,54
12,28
26,67
-5,72
5,28
21,21
-12,20
-15,49
12,26
-47,20
-11,76
8,64
26,34
9,51
13,43
20,04
27,49
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-4,66
-5,63
-5,63
4,78
4,78
5,76
5,76
-5,74
-5,91
-5,01
-4,84
6,05
5,90
5,00
5,16
-4,20
-6,12

12,71

-10,78
-3,51
0,53
-3,98
-8,02
0,51
2,66
4,43
2,28
3,06
2,29
5,76
6,53
10,42
12,27
5,23
3,39
7,42
3,36
-1,40
2,65
-3,02
-4,99
-3,06



19
20
20
20
20
21
21
21
21
22
22
22
22
23
23
23
23
24
24
24
24
25
25
25
25
26
26
26
26
27
27
27
27
28
28
28
28
29
29
29
30
30

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-108,67
-152,12
-330,72
-347,64
-169,04
-109,34
-127,41
-165,05
-146,98
-133,44
-117,64
-124,78
-140,58
-114,80
-100,08
-99,32
-114,04
-93,64
-68,07
-65,53
-91,10
-146,67
-164,78
-126,97
-108,87
-140,30
-123,87
-116,57
-133,00
-113,14
-98,15
-98,98
-113,97
-89,93
-65,12
-68,19
-93,00
-157,62
-102,49
-86,27
-88,27
-62,09

-134,31
-41,61
-77,33

-161,90

-126,18

-0,36
-3,97

-192,16

-188,55
-34,08
-30,92
-66,63
-69,79
-16,75
-13,81
-10,02
-12,97
18,39
23,50
36,22
31,10

-188,49

-192,11

-3,08
0,54
-69,74
-66,45
-29,92
-33,21
-12,79
-9,79
-13,95
-16,94
31,34
36,30
20,94
15,98
-75,36

-142,15
-61,10

-186,89
-55,96

27,77
17,61
10,11
6,00
21,03
-9,92
-5,19
24,22
-0,60
-4,49
9,97
24,45
23,70
11,02
12,87
10,54
24,00
13,23
-0,85
-9,49
10,51
-0,56
24,21
-5,32
-10,01
23,69
24,46
9,72
-4,62
24,01
10,55
12,65
10,77
10,53
-9,53
-0,85
13,01
31,79
54,19
-3,35
9,02
-48,62

24,36
22,77
4,36
-5,50
26,59
-9,40
-9,82
18,97
-41,33
-6,33
12,20
31,15
16,34
17,46
16,18
21,33
28,91
18,02
-13,83
-44,37
21,22
-41,33
18,97
-9,79
-9,30
16,34
31,15
12,13
-6,31
28,91
21,34
15,98
17,34
21,23
-44,38
-13,80
17,77
16,54
16,92
13,53
7,63
-5,59
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-1,09
-7,13
-6,35
-2,27
-3,05
9,03
10,44
4,55
3,14
5,00
0,71
-2,15
2,14
-5,55
-7,42
-4,12
-2,25
-8,80
-5,55
-0,66
-3,91
-3,09
-4,52
-10,38
-8,95
2,12
2,17
-0,67
-4,95
2,30
4,20
7,48
5,58
4,04
0,82
5,67
8,89
-11,77
-25,78
-18,23
-9,12
-18,71



30
30
31
31
31
31
32
32
32
32
33
33
33
34
34
34
34
35
35
35
35
36
36
36
36
37
37
37
37
38
38
38
38
39
39
39
39
40
40
40
40
41

O cesan
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-122,07
-145,51
-195,17
-168,97
-88,62
-86,27
-130,70
-175,64
-309,44
-306,36
-270,78
-134,86
-121,80
-134,33
-146,33
-179,82
-174,29
-73,37
-81,35
-144,60
-131,42
-43,62
-33,88
-73,20
-106,02
-64,73
-78,88
-118,01
-103,86
-87,42
-82,40
-96,68
-101,71
-82,95
-107,06
-117,14
-93,03
-97,79
-201,45
-219,62
-115,95
-103,57

-38,35
-155,53
-38,25
92,76
-163,32
-151,54
276,02
51,35
-176,07
-160,66
-11,74
-47,27
18,05
1,78
-58,22
-67,80
-40,20
-21,07
-60,93
-47,98
17,95
6,11
54,80
-19,71
-183,81
-17,60
-20,43
-216,07
-213,24
-63,14
-62,13
-133,55
-134,55
-64,87
-69,69
-120,09
-115,27
-23,30
-44,04
-134,87
-114,14
-213,18

-59,89
2,41
13,83
-27,63
-51,75
10,15
-30,04
14,22
7,90
-14,78
-30,66
-63,13
6,72
-47,12
7,02
4,78
-66,95
-39,52
15,01
9,58
-52,11
4,45
-3,90
13,53
-40,34
10,18
7,48
-23,53
1,49
6,75
-10,46
-26,65
-22,98
-11,38
-14,38
-20,06
-26,24
-15,07
-9,19
-3,83
-19,80
1,53

-38,85
-10,33
18,55
1,84
-28,31
12,07
-9,38
21,18
4,73
7,55
-13,55
-18,39
7,44
1,93
11,61
-4,48
-35,83
7,72
16,61
17,17
-26,10
28,97
-14,44
18,08
-15,04
9,17
15,97
-10,28
41,74
12,31
-7,07
-24,82
-7,54
-11,67
-19,79
-28,82
-22,77
-23,24
-6,70
0,97
-27,51
41,75
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-18,88
-13,77
3,54
-7,07
-12,29
-1,67
-0,85
5,90
6,98
0,25
13,23
24,10
15,41
16,88
5,84
9,13
16,28
3,64
-6,63
-0,35
10,38
5,00
-8,60
-12,48
0,68
-9,33
-11,22
-5,10
-3,21
-7,07
-3,30
1,14
-2,63
2,88
5,00
3,03
0,91
7,39
6,96
2,75
3,19
3,35



41
41
41
42
42
42
42
43
43
43
43
44
44
44
44
45
45
45
46
46
46
46
47
47
47
47
48
48
48
48
49
49
49
50
50
50
50
51
51
51
51
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-118,82
-79,93
-64,69

-102,51
-97,17
-83,04
-88,38
-93,52

-117,31

-107,27
-83,48

-116,12

-218,92

-200,66
-97,86

-232,17
-64,97
-57,35
-96,20

-120,84

-125,93

-101,29

-122,65

-164,28

-119,77
-92,76

-123,47

-117,35

-150,53

-146,20
-84,95
-99,69

-224,65

-111,12
-84,34

-124,52

-150,54

-124,03
-91,50
-90,50

-111,97
-93,90

-216,23
-21,82
-18,77

-134,71

-133,64
-62,99
-64,06

-115,37

-120,12
-69,92
-65,17

-114,17

-134,73
-43,44
-22,88
-59,81
-62,99
-24,85
20,03

-103,19

-111,43
11,77
114,89
-93,23

-100,79
34,26
48,08
127,77
-38,13
-65,58

1,93
-71,74
-26,01

-107,12
26,81
26,46

-103,65
-65,25
97,40

5,04

-102,28

-69,10

-23,55
7,68
10,23
-23,00
-26,65
-10,34
6,94
-26,24
-20,06
-14,30
-11,27
-19,80
-3,83
-9,16
-14,99
-30,82
-59,09
6,45
-55,35
11,70
5,39
-64,89
-39,04
18,02
13,18
-58,87
11,43
40,79
-17,84
-6,52
3,20
-59,91
-32,58
8,63
-55,70
-65,47
2,37
15,62
-39,01
-59,04
9,96
4,76

-10,28
16,11
9,17
-7,55
-24,82
-6,98
12,43
-22,77
-28,82
-19,77
-11,61
-27,51
0,97
-6,70
-23,21
-16,54
-19,80
-13,31
-6,37
8,28
-9,94
-40,21
-2,91
20,23
13,18
-30,88
-12,82
13,89
-22,82
-3,64
-13,83
-18,10
-13,65
6,70
-7,90
-39,01
-10,48
20,04
-2,25
-30,61
11,39
5,81
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5,22
11,33
9,45
2,72
-1,07
3,39
7,17
-0,85
-2,98
-4,94
-2,81
-3,14
-2,70
-6,90
-7,33
13,29
26,78
18,18
20,26
9,03
13,32
19,08
8,16
-4,00
1,70
13,50
1,94
3,16
-8,39
-8,45
-17,04
-25,45
-10,87
-8,89
-19,62
-18,99
-12,97
3,73
-8,39
-13,35
-1,71
8,83



52
52
52
53
53
53
53
54
54
54
54
55
55
55
55
56
56
56
56
57
57
57
57
58
58
58
58
59
59
59
59
60
60
60
60
61
61
61
62
62
62
63
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Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-78,50
-88,13
-111,98
-35,72
-73,26
-112,53
-74,99
-80,29
-97,29
-114,65
-97,65
-97,76
-161,37
-172,02
-108,41
-150,60
-327,09
-344,28
-167,79
-69,40
-98,51
-68,01
-38,90
-83,63
-119,20
-110,03
-74,47
-112,96
-191,85
-186,70
-107,81
-187,62
-343,35
-322,95
-167,23
-85,63
-100,81
-226,66
-58,70
-66,52
-233,41
-85,65

7,91
100,13
-19,12
-33,17
-40,68

-237,02

-229,51
-75,80
-79,20

-166,02

-162,62
-81,57
-94,29

-147,53

-134,81
-40,44
-75,74

-161,71

-126,41

-228,39

-234,21
-81,71
-75,89

-159,81

-166,93

-121,09

-113,98

-135,72

-151,49

-125,77

-109,99

-130,38

-161,52
-59,55
-28,40

1,33
-74,59
-26,87
-25,26
-64,33
-60,21
23,91

-11,45
-41,29
15,53
9,15
4,50
-24,12
4,12
3,75
-13,51
-28,29
-23,57
-14,47
-17,03
21,24
-27,89
-17,58
-10,05
-5,93
-21,06
4,55
-24,26
6,72
9,57
23,71
-28,24
-10,44
6,02
-27,85
21,61
-13,82
11,31
21,43
-4,83
-10,52
-14,34
-3,08
60,28
32,87
6,54
-59,51
-31,03
-55,91

13,74
-15,67
23,33
12,35
15,46
-12,58
47,38
11,72
-8,77
-26,56
-9,82
-13,59
-20,09
-27,51
-24,59
-22,83
-4,35
5,65
-26,62
47,47
-12,61
15,37
12,20
-9,85
-26,55
-8,17
11,85
-24,58
-27,58
-18,56
-12,51
-26,69
5,87
-5,09
-21,20
13,95
18,16
13,70
-13,25
-19,92
-16,73
-7,97
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-1,62
-2,81
8,31

-10,59

-12,41
-5,35
-3,54
-7,49
-3,40
1,36
-2,73
3,02
4,99
3,03
1,06
7,11
6,30
2,20
3,01
4,10
6,02
12,67
10,75
3,44
-0,61
3,86
7,91
-0,58
-2,73
-4,55
-2,40
-3,14
-2,38
-5,88
-6,64
17,17
25,63
10,91

-18,33

-26,99

-13,49
19,77



63
63
63
64
64
64
64
65
65
65
65
66
66
66
66
67
67
67
67
68
68
68
68
69
69
69
70
70
70
71
71
71
71
72
72
72
72
73
73
73
73
74

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

1828

-112,12
-151,81
-126,35
-97,18
-121,51
-127,41
-103,16
-92,54
-124,68
-112,92
-91,85
-123,09
-164,18
-120,42
-93,86
-88,90
-76,94
-91,98
-112,45
-120,94
-143,12
-150,28
-117,52
-157,59
-101,04
-85,16
-134,04
-120,82
-270,41
-132,36
-144,84
-178,99
-173,06
-120,37
-144,17
-86,31
-59,85
-79,14
-70,28
-129,13
-143,23
-164,39

-108,44
-104,86
22,43
17,40
-104,25
-112,27
8,94
94,66
-66,04
-103,11
2,24
112,02
-93,44
-101,26
31,57
98,34
5,84
-69,38
-19,38
45,16
-65,71
-37,86
125,93
-74,22
-139,13
-59,74
-46,80
19,31
-10,61
5,14
-57,25
-67,02
-37,38
-35,03
-154,03
-184,54
-52,27
-60,37
-16,06
22,48
-48,00
96,84

8,49
2,24
-65,86
55,72
-11,71
-5,46
65,32
-39,18
15,55
9,83
-59,29
39,30
-17,99
-13,19
59,25
-41,45
-11,57
4,70
15,46
11,55
-6,40
-17,81
41,05
-31,59
-54,07
3,58
62,95
-6,53
30,66
46,70
-6,80
-4,60
66,71
59,73
-2,62
-9,16
48,34
14,73
-38,92
-51,64
9,34
-27,29

6,61
-10,59
-39,25
6,35
-8,41
9,88
40,39
2,32
20,02
11,32
-30,81
2,85
-20,28
-13,33
30,98
-15,71
13,70
5,80
23,31
-12,85
-3,62
-22,88
13,87
-16,61
-16,93
-13,31
18,26
7,42
13,43
-1,87
-11,54
4,46
35,70
38,72
10,13
7,91
5,45
16,39
-7,68
-25,88
17,05
1,98
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9,00
13,09
19,16
-20,36
-9,07
-13,40
-19,18
8,52
-3,65
1,82
13,48
-8,20
4,01
-1,69
-13,55
2,93
1,72
-8,75
-8,23
-1,97
8,44
8,40
-3,20
11,90
25,73
18,19
-23,97
-15,33
-13,12
-16,71
-5,75
-9,06
-16,24
18,77
13,64
8,94
18,50
6,66
-3,53
-10,30
0,42
6,83



74
74
74
75
75
75
75
76
76
76
76
77
77
77
77
78
78
78
78
79
79
79
79
80
80
80
80
81
81
81
81
82
82
82
82
83
83
83
83
84
84
84

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-191,42
-84,48
-85,69

-102,70
-42,05
-34,04
-71,39

-300,37

-126,40

-172,36

-305,02
-47,01
-54,05

-167,54

-160,50
-59,31
-39,67

-153,43

-173,06

-160,54

-167,56
-54,62
-47,59

-173,09

-153,52
-40,18
-59,74
-72,98

-113,69
-72,86
-32,16
-99,19

-110,42
-90,77
-79,54

-104,24

-169,81

-157,24
-91,67

-166,15

-329,25

-310,42

-38,34
-150,66
-156,74
-177,56

14,28

54,34

-21,00
-152,15
278,76

48,98
-175,41
-121,34
-156,53
-179,23
-144,04
-157,58

-59,41

-82,16
-180,33
-144,21
-179,34
-156,75
-121,62
-180,44

-82,61

-59,94
-157,78
-225,96
-234,10

-29,99

-21,85
-161,62
-163,86

-65,64

-63,39
-132,97
-146,08

-83,23

-70,12
-127,79
-160,41

-66,23

13,80
10,28
-51,43
39,73
-4,49
3,77
-13,28
14,57
29,69
-14,21
-7,88
-10,98
-3,64
38,70
-37,63
-2,95
-11,30
-42,02
38,55
-37,63
38,70
-3,58
-11,07
38,56
-42,04
-11,17
-2,94
-4,07
23,84
-7,48
-9,29
23,30
27,84
10,80
-6,79
27,46
20,77
15,92
11,65
20,60
5,59
11,01

18,56
12,30
-27,99
14,84
-28,46
14,38
-17,82
-7,35
9,15
-21,17
-4,56
-13,93
-45,90
42,12
2,25
-45,77
-11,28
-1,46
42,09
2,24
42,14
-45,85
-14,05
42,11
-1,57
-11,16
-45,73
-46,35
11,93
-16,27
-10,13
9,22
25,72
6,59
-12,82
23,79
26,96
18,36
10,86
26,09
-6,27
5,70

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

3,71
1,49
12,09
-0,65
-4,87
8,62
12,44
-0,46
0,70
-6,04
-7,12
-0,86
-1,94
-3,78
-2,70
2,51
0,68
2,50
4,33
2,46
3,53
1,72
0,65
-4,54
-2,70
-0,89
-2,74
-4,19
-6,22
-12,55
-10,52
-3,22
0,98
-3,92
-8,12
1,12
3,42
4,92
2,61
3,68
2,82
6,40



84
85
85
85
85
86
86
86
86
87
87
87
87
88
88
88
88
89
89
89
89
90
90
90
90
91
91
91
91
92
92
92
92
93
93
93
93
94
94
94
94
95

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-147,32
-39,04
-61,97
-90,66
-67,73
-68,21

-108,89

-116,83
-76,16

-107,12

-182,55

-186,08

-110,65

-163,36

-322,77

-341,83

-182,42
-54,85
-68,10

-107,32
-94,07
-76,75
-70,35
-85,60
-91,99
-71,64
-99,49

-110,38
-82,53
-91,18

-188,87

-208,08

-110,38
-94,52

-106,20
-66,57
-54,89
-90,87
-88,09
-72,07
-74,86
-85,02

-33,61
-81,48
-86,07
-229,50
-224,91
-117,28
-125,41
-165,15
-157,01
-116,59
-131,68
-149,34
-134,25
-35,74
-67,62
-162,93
-131,05
-16,89
-19,54
-215,62
-212,98
-62,78
-61,50
-137,72
-139,00
-67,93
-73,50
-127,94
-122,37
-31,92
-51,46
-147,48
-127,94
-213,07
-215,40
-17,25
-14,92
-138,78
-138,22
-58,15
-58,71
-122,87

16,42
-9,11
-4,12
23,67
-4,30
-3,39
12,43
27,76
23,12
13,37
14,74
21,28
27,37
15,31
11,01
3,95
21,11
-8,74
-6,94
23,15
-2,76
-6,20
10,75
26,64
22,60
11,71
14,69
20,20
26,21
15,46
11,40
4,34
19,91
2,71
23,12
-6,87
-8,75
22,57
26,65
10,57
-6,14
26,22

20,88
-13,58
-14,63
11,89
-46,39
-10,94
9,08
25,70
9,18
13,74
18,92
27,06
23,77
21,74
4,48
-6,60
26,19
-9,34
-15,87
10,65
-43,16
-12,18
6,90
25,22
7,92
11,71
19,41
29,31
23,09
23,26
8,73
0,09
27,85
-43,15
10,65
-15,73
-9,26
7,92
25,23
6,93
-12,07
23,09
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7,26
10,34
12,04
4,99
3,29
7,16
3,40
-0,90
2,85
-2,57
-4,43
-2,33
-0,47
-6,32
-5,48
-1,73
-2,57
9,65
11,53
5,41
3,53
7,43
3,61
-0,98
2,84
-2,70
-4,94
-3,00
-0,76
-7,22
-6,76
-3,02
-3,47
-3,36
-5,27
-11,38
-9,47
-2,75
1,05
-3,49
7,28
0,88



95
95
95
96
96
96
96
97
97
97
98
98
98
98
99
99
99
99
100
100
100
100
101
101
101
102
102
102
102
103
103
103
103
104
104
104
104
105
105
105
105
106

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-108,26
-96,12
-72,88

-108,26

-217,55

-195,69
-86,40

-240,43
-64,66
-55,47

-120,74
-95,97

-103,72

-128,54

-160,19

-116,95
-90,88

-120,57

-111,77

-146,92

-148,32

-123,77

-204,98
-95,67
-83,16
-78,89

-104,44

-140,92

-114,40
-79,46

-115,18

-105,80
-81,76
-81,98
-99,79

-104,68
-73,30

-111,87

-129,02

-165,93

-148,78

-134,96

-127,52
-66,82
-62,17

-127,52

-149,37
-40,08
-18,22
-48,81
-57,75
-11,81
-93,83
30,02
24,98
-99,12
-86,01
130,17
54,45
-94,00
143,08
-32,66
-53,74
69,04
-26,91
-65,07

-2,54
24,56

-103,20

-100,76
31,84
110,52
-68,11

-102,99

17,22
16,06
-72,99
-25,48
131,41
0,34
-3,09

-187,64

-184,21
-32,80

20,27
14,68
11,52
19,98
3,46
10,46
15,43
31,91
58,82
-3,20
8,95
-55,85
-64,41
2,34
17,18
-40,40
-59,05
10,40
-42,05
16,84
6,91
-13,04
-31,93
-59,56
4,03
57,58
8,81
3,09
-65,39
-42,00
16,47
10,26
-61,04
-13,04
4,53
16,34
-44,45
11,02
5,63
-23,78
-0,66
4,96

29,32
19,60
11,64
27,86
-0,09
10,11
23,31
14,66
18,82
14,14
6,22
-7,61
-38,64
-10,99
18,61
-4,40
-30,32
10,61
-14,69
20,96
4,88
12,63
-13,98
-18,38
-13,68
-7,94
6,52
-10,32
-38,85
-2,86
19,76
11,42
-31,57
13,20
7,36
23,43
-17,71
9,00
9,87
-17,56
38,68
6,54
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3,09
4,98
2,76
3,13
2,46
6,90
7,57

11,71

-25,50

-17,85
-9,78

-19,81

-19,07

-13,83
3,27
-8,17

-13,77
-2,55
-3,12
7,73
8,00
-2,02
11,31

25,72
17,10

20,28
9,30
13,19
18,80
9,46
-3,33
2,05
13,96
2,19
-8,67
-7,99
3,68
-8,47
-9,85
-4,14
-2,75
-4,60



106
106
106
107
107
107
107
108
108
108
108
109
109
109
109
110
110
110
110
111
111
111
111
112
112
112
112
113
113
113
114
114
114
114
115
115
115
115
116
116
116
116

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-118,07
-124,61
-141,50
-115,05
-100,83
-99,58
-113,80
-94,84
-67,99
-63,80
-90,64
-148,95
-166,55
-130,05
-112,45
-142,12
-125,48
-119,23
-135,88
-114,66
-100,10
-101,41
-115,97
-91,16
-63,39
-67,42
-95,19
-140,68
-100,36
-85,74
-55,51
-82,19
-136,50
-110,88
-162,86
-189,54
-80,48
-84,66
-308,65
-121,10
-170,97
-313,01

-29,43
-62,11
-65,49
-14,28
-11,44

-5,19

-8,04

18,53
23,89
44,89
39,52

-184,25
-187,77

-5,24

-1,72

-65,62
-62,29
-31,04
-34,37
-8,21

-5,30

-11,86
-14,78
39,41
44,97
24,81
19,26
-78,43

-140,52
-67,44
-57,26

-190,65

-156,54
-28,43
103,14
-30,25

-156,49

-177,39

-171,13
303,67
54,36

-192,97

-9,37
-23,70
-23,27
-10,36
-12,37
-10,06
-23,28
-12,64

1,11

9,44
-10,09

-0,58
-23,81

5,91
11,02
-23,30
-23,70

-9,12

5,24
-23,28
-10,07
-12,17
-10,11
-10,09

9,43

1,08
-12,44
-29,79
-52,82

6,07
-47,33
11,21

5,03
-58,56
-26,53
14,63
12,34
-50,56
13,75
28,99
-15,12

-7,93

-11,51
-29,33
-15,02
-16,45
-15,67
-20,42
-27,23
-17,04
13,73
43,86
-20,54
38,69
-17,56
10,02
9,03
-15,03
-29,32
-11,37
6,68
-27,23
-20,42
-15,55
-16,30
-20,54
43,86
13,46
-16,92
-17,72
-17,47
-12,59
-4,94
8,84
-9,26
-39,17
2,41
18,90
13,54
-28,24
-7,18
9,22
-21,70
-3,86
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-0,51
2,21
-1,88
5,46
7,23
4,06
2,28
8,55
5,31
0,64
3,88
2,98
4,35
10,02
8,65
2,05
-2,06
0,66
4,77
2,17
-3,97
-7,13
-5,33
-3,82
-0,56
-5,18
-8,44
12,83
26,11
17,93
18,63
8,26
12,94
18,34
7,17
-3,93
0,95
11,94
-0,06
1,01
-6,03
-6,95



117
117
117
118
118
118
118
119
119
119
119
120
120
120
120
121
121
121
121
122
122
122
122
123
123
123
123
124
124
124
124
125
125
125
125
126
126
126
126
127
127
127

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-113,17
-127,47
-282,23
-145,78
-131,99
-171,47
-177,64
-79,70
-71,60
-129,79
-143,54
-33,29
-43,20
-105,96
-71,65
-39,72
-62,82
-91,17
-68,07
-68,88
-108,14
-115,88
-76,62
-106,04
-178,69
-182,38
-109,73
-159,40
-312,08
-331,41
-178,72
-73,20
-111,58
-70,60
-32,22
-97,02
-107,03
-87,53
-77,52
-100,88
-164,63
-152,44

22,95
-48,53
-10,86
-56,29
12,64
-36,74
-67,60
-60,33
-19,85
24,02
-44,68
61,03
11,47
-191,83
-20,30
-82,25
-86,87
-228,64
-224,02
-117,19
-125,04
-163,71
-155,86
-114,53
-129,06
-147,52
-132,99
-32,61
-63,14
-159,78
-129,24
-225,05
-232,72
-27,84
-20,16
-159,94
-161,94
-64,44
-62,44
-131,22
-143,97
-83,00

5,63
-61,69
-30,29

6,51
-44,30
-65,08

3,86
14,39
-37,23
-49,13

8,93

-3,85

4,96
-37,75
12,88

9,11

4,14
-23,68

4,31

3,41
-12,34
-27,59
-23,14
-13,27
-14,51
-21,02
-27,20
-15,07
-10,75

-3,95
-20,85

3,98
-23,80

7,20

9,32
-23,26
-27,70
-10,65

6,52
27,31
-20,53
-15,54

-7,62
-17,87
-12,85
10,94
1,64
-34,77
-4,77
16,07
7,75
-24,82
16,17
-14,28
28,29
-13,38
17,09
13,71
14,43
-12,30
46,34
10,76
-9,15
-25,71
-9,60
-13,83
-18,71
-26,57
-23,77
21,51
-4,28
6,62
-25,74
46,27
-12,32
15,79
10,09
-9,62
-25,73
-6,75
12,35
-23,79
-26,47
-17,99
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-14,85
-23,04
-12,48
-5,48
-15,95
-15,98
-8,72
6,60
-2,90
-9,68
0,38
8,21
-4,42
-0,11
12,13
-10,48
-12,13
-5,12
-3,48
-7,20
-3,42
0,84
-2,94
2,53
4,34
2,22
0,40
6,14
5,29
1,58
2,44
3,97
6,00
12,33
10,30
3,08
-1,11
3,66
7,85
-1,25
-3,50
-5,03



127
128
128
128
128
129
129
129
130
130
130
131
131
131
131
132
132
132
132
133
133
133
133
134
134
134
134
135
135
135
135
136
136
136
136
137
137
137
138
138
138
139

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-88,69
-160,98
-323,60
-305,59
-142,96
-114,60
-129,33
-283,29

-86,40
-101,25
-143,05
-133,32
-146,62
-179,31
-173,88

-57,42

-83,10
-137,35
-113,01

-73,99

-81,29
-144,26
-131,59
-161,52
-186,86

-81,22

-86,20
-107,09

-43,66

-33,31

-72,98
-296,97
-299,76
-168,10
-120,23
-237,79

-61,72

-52,94

-99,05

-86,21
-197,70

-75,05

-70,25
-125,70
-158,22
-68,14
-35,62
21,43
-52,26
-12,31
-67,82
-142,10
-79,15
7,73
-58,77
-69,46
-42,32
-61,69
-190,07
-156,45
-34,71
-23,63
-60,11
-45,89
17,47
95,56
-31,13
-154,92
-179,84
-189,81
7,47
59,22
-19,27
-175,34
-189,29
53,69
293,02
-47,24
-54,13
-10,27
-64,83
-0,64
-22,94
31,43

-11,52
-20,36
-5,40
-10,44
-16,00
-5,39
61,80
30,54
6,16
-53,19
-29,99
-44,39
6,26
3,62
-65,20
47,46
-11,08
-5,09
58,91
-37,16
14,18
8,67
-49,21
26,72
-14,41
-12,22
50,73
-37,68
4,77
-3,88
12,69
13,91
-7,57
-14,89
29,16
-31,42
-58,42
3,40
58,77
-3,90
31,50
56,52

-11,09
-25,64
6,33
-4,97
-20,33
7,76
17,87
12,93
-12,37
-17,50
-17,89
1,46
10,80
-4,91
-34,90
4,80
-8,90
9,06
39,20
-7,62
15,95
16,01
-24,90
-2,42
-18,69
-13,62
28,22
-13,31
27,84
-14,02
16,97
-7,28
-3,65
-21,48
9,14
-14,51
-18,73
-13,67
18,20
13,58
13,81
7,90
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-2,78
-3,75
-2,98
-6,60
-7,38
14,99
23,19
12,54

-18,00

-26,23

-13,01
16,07
5,63
8,88
16,14

-18,64
-8,26

-12,94

-18,37
3,10
-6,44
-0,26
9,81
-7,19
3,89
-0,97

-11,93
0,33
4,48
-8,06

-11,91
-0,07

6,77
5,92
-1,06

11,74
25,11
17,54

-25,38

-16,89

-11,17

-19,91



139
139
139
140
140
140
140
141
141
141
141
142
142
142
142
143
143
143
143
144
144
144
144
145
145
145
145
146
146
146
146
147
147
147
147
148
148
148
148
149
149
149

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-101,84
-141,66
-114,33
-100,33
-125,25
-116,21
-91,20
-118,41
-84,04
-79,53
-102,99
-111,11
-154,20
-116,26
-85,99
-77,68
-75,43
-94,10
-106,33
-121,46
-107,00
-141,55
-146,94
-56,58
-110,25
-139,40
-85,74
-107,98
-326,73
-340,11
-121,36
-83,76
-139,75
-112,13
-56,14
-121,71
-330,48
-316,54
-107,77
-121,40
-70,30
-34,75

-102,52
-97,04
39,60
26,85
-97,71
-91,26
33,75
-55,77
116,09
19,15
-98,14
129,24
-86,20
-92,78
58,55
134,48
22,33
-71,04
-8,77
74,71
137,94
-34,78
-52,68
-57,73
-68,46
-214,22
-203,49
-57,11
-100,86
-167,78
-124,03
-203,09
-214,29
-76,23
-65,04
-124,10
-165,85
-96,14
-54,39
-246,50
-236,28
-58,55

-8,75
-3,00
64,46
63,85
-2,47
-8,81
54,62
16,08
-40,86
-59,89
10,15
-39,38
16,73
10,29
-57,95
43,25
12,93
-5,69
-16,02
11,79
40,85
-16,39
-6,72
9,08
-16,60
-32,96
6,68
-16,69
-18,55
-10,52
-32,61
6,62
-32,95
-14,18
9,46
-32,59
-10,70
-17,91
-14,30
-2,29
-54,78
-12,66

-6,57
10,24
38,39
38,17
10,55
-6,38
6,88
19,88
-2,67
-30,98
11,37
-4,31
18,23
10,85
-30,01
17,01
-13,12
-9,16
-23,43
-12,86
13,82
-20,41
-4,23
23,94
-10,49
-35,44
50,44
-10,94
-14,50
-2,35
-33,67
50,43
-35,44
-9,03
23,41
-33,67
-2,39
-14,49
-9,63
48,37
-50,03
-12,94
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-9,09
-12,99
-18,60
18,65
13,39
9,43
19,39
3,42
-9,09
-13,66
-1,92
7,70
-3,52
2,30
13,33
-3,49
-1,84
9,08
8,19
1,96
3,00
-7,95
-8,04
-8,20
-9,76
-3,67
2,11
2,63
5,28
3,11
0,47
2,78
4,24
10,07
8,62
-0,56
-3,41
-5,33
-2,47
4,08
4,06
11,53



149
150
150
150
150
151
151
151
151
152
152
152
152
153
153
153
154
154
154
155
155
155
155
156
156
156
156
157
157
157
157
158
158
158
158
159
159
159
159
160
160
160

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-85,85
-56,35
-315,34
-294,96
-35,97
-86,49
-35,69
-70,75
-121,55
-36,48
-294,07
-314,39
-56,80
-257,22
-22,47
-15,00
-147,30
-141,17
-207,75
-96,72
-111,81
-160,45
-149,06
-123,94
-178,90
-175,74
-132,12
-98,66
-30,72
-68,14
-136,08
-32,91
-261,65
-281,01
-52,27
-136,39
-67,10
-29,29
-98,58
-51,24
-286,28
-265,77

-68,77
-166,52
-218,32
-116,42

-64,62

-71,21

-61,05
-236,37
-246,53

-65,00
-116,52
-218,13
-166,61

-91,08

-80,03

-42,63

-95,48

-64,84

-78,16

145,30

96,77
-146,39
-116,37

178,98

-95,82
-120,28

97,82

-61,68

-48,09
-235,19
-248,77

-59,07
-104,81
-201,59
-155,84
-248,84
-234,98

-45,91

-59,76
-155,63
-202,64
-100,09

18,23
-54,40
-6,75
-15,29
-12,87
18,25
-12,33
-54,80
-2,24
-12,54
-15,21
-6,75
-54,41
-39,91
-100,82
31,00
100,91
-37,29
35,85
-91,00
-16,50
9,46
26,98
-93,82
31,88
9,15
-19,03
18,80
-13,71
-55,96
-3,38
-13,91
-14,58
-5,37
-55,63
-3,39
-56,10
-13,74
18,79
-55,76
-4,74
-14,07

23,88
-48,12
2,39
-14,33
-14,01
23,89
-12,81
-50,03
48,38
-13,86
-14,34
2,39
-48,12
-28,21
-24,90
16,61
28,13
-14,63
29,30
-25,62
10,01
13,16
16,83
-40,00
13,98
12,62
4,00
25,23
-15,35
-52,74
48,51
-16,37
-11,10
6,12
-51,05
48,51
-52,76
-15,17
25,08
-51,08
6,25
-12,04
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11,55
-2,35
-5,89

-10,55
-7,02

-11,68

-11,63
-4,19
-4,24
6,93
10,48
5,84
2,29
29,89
20,90
11,86

-30,86

-14,08

-24,14
8,01
-4,24

-10,88
-6,25

-21,62
2,31
5,53
-6,00

-11,89

-11,49
-3,97
-4,37
7,46
11,05
6,13
2,54
4,27
3,86
11,41
11,82
-2,60
-5,93

-11,05



160
161
161
161
162
162
162
163
163
163
163
164
164
164
164
165
165
165
165
166
166
166
166
167
167
167
167
168
168
168
168
169
169
169
170
170
170
171
171
171
171
172

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-30,72
-264,06
-19,88
-13,22
-137,75
-223,44
-130,82
-92,87
-100,23
-147,10
-144,30
-120,90
-122,10
-164,26
-171,20
-57,16
-109,76
-137,75
-85,15
-105,97
-313,63
-327,28
-119,62
-87,33
-139,65
-110,59
-58,26
-121,52
-334,95
-321,44
-108,01
-219,21
-135,90
-129,29
-22,09
-15,46
-258,27
-93,72
-95,36
-143,13
-145,34
-118,12

-53,08
-84,11
-67,22
-33,94

-103,55
-87,40
-68,87
147,66
99,77

-134,55

-109,54
157,65
102,27

-108,49
-93,84
-62,92
-73,44

-213,39

-202,87
-54,47
-96,01

-164,27

-122,74

-203,31

-213,77
-68,44
-57,98

-123,12

-165,80
-98,24
-55,55
-84,74
-99,84
-66,76
-65,69
-32,53
-81,09
153,48
108,24

-130,62

-104,61
161,79

-13,93
40,08
102,03
-32,80
99,98
36,79
-34,66
91,59
15,24
-7,06
-28,41
-92,93
-18,20
8,25
29,56
9,55
-14,25
-32,96
6,48
-14,37
-17,50
-10,52
-32,61
6,64
-32,98
-16,72
9,10
-32,63
-10,40
-18,37
-16,79
36,54
99,47
-34,56
-101,18
32,26
-39,84
-90,83
-15,05
7,98
28,02
-92,38

-16,10
29,48
24,72
-19,17
27,83
28,87
-13,13
24,48
-9,93
-9,59
-19,26
-40,35
3,03
12,56
12,69
23,40
-9,36
-35,71
50,39
-9,95
-13,90
2,11
-33,96
50,42
-35,72
-10,86
24,16
-33,97
-2,09
-14,30
-11,24
28,80
27,64
-13,42
-24,59
18,88
-29,29
-24,37
10,11
10,82
18,92
-40,08
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-7,71
-31,60
-20,66
-11,45
30,81
23,71
14,37
-6,88
4,96
11,27
7,50
22,18
6,05
-5,27
-1,79
-8,51
-9,98
-4,15
-2,69
2,59
5,52
3,55
0,62
2,20
3,71
9,79
8,28
-0,40
-3,03
-5,23
-2,60
-23,68
-30,53
-14,20
20,52
11,41
31,39
6,88
-5,19
-11,56
-7,48
-21,91



172
172
172
173
173
173
174
174
174
175
175
175
175
176
176
176
176
177
177
177
177
178
178
178
178
179
179
179
179
180
180
180
180
181
181
181
181
182
182
182
182
183

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-169,18
-162,86
-119,99
-23,02
-15,24
-260,36
-147,97
-141,69
-211,16
-97,90
-110,24
-158,37
-149,58
-125,54
-179,62
-172,01
-129,39
298,26
149,05
144,46
293,67
154,02
18,59
9,03
144,46
19,83
-112,25
-125,69
6,39
-112,58
-330,32
-345,55
-127,81
348,56
171,06
170,93
348,42
171,06
16,17
21,30
176,19
13,53

-93,49
-108,08
106,26
-83,42
-44,51
-93,54
-96,00
-64,63
-78,52
141,51
94,25
-146,39
-116,86
175,61
-94,80
-118,72
94,36
22,23
-7,61
-30,58
-0,74
17,22
-9,86
-57,65
-30,57
-3,66
-30,07
-97,28
-70,86
-31,74
-75,29
-151,44
-107,90
10,24
-25,26
-25,93
9,57
-25,25
-56,22
-30,57
0,41
-69,43

29,47
8,08
-17,44
100,96
-30,70
40,16
-101,33
37,55
-36,01
91,13
16,57
-9,37
-26,71
94,17
-32,06
-8,87
19,12
-1,40
-2,16
-3,92
-3,14
-2,03
-4,06
-4,49
-3,94
-4,03
-6,68
-4,66
-4,49
-6,39
-10,76
-3,72
-4,81
-3,18
-3,91
-0,78
0,03
-3,94
-4,53
-2,95
-0,79
-4,53

12,97
12,02
3,32
24,92
-16,48
28,27
-28,16
15,03
-29,55
25,70
-9,92
-13,17
-16,70
39,92
-14,29
-12,40
-4,07
0,23
0,63
0,95
-0,03
1,25
1,04
0,56
0,82
1,17
-1,51
0,52
0,56
-0,08
-6,30
6,68
-0,18
-0,04
0,95
1,09
-0,14
0,82
0,56
1,81
1,05
0,56

ENGESOLO ENGENHARIA LTDA.

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br

2,05
5,41
-5,87
-21,00
-11,97
-29,92
30,95
14,10
24,36
-8,16
4,13
10,78
6,12
21,61
-2,36
-5,53
5,97
-1,05
-1,13
-0,41
-0,33
-1,32
-1,27
-0,27
-0,32
-1,18
-1,30
-0,38
-0,26
-1,84
-3,04
-1,66
-0,46
0,34
0,47
1,27
1,14
0,37
0,31
1,46
1,52
0,14



183
183
183
184
184
184
184
185
185
185
185
186
186
186
186
187
187
187
187
188
188
188
188
189
189
189
189
190
190
190
190
191
191
191
191
192
192
192
192
193
193
193

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-158,68
-145,15
27,06
-160,80
-343,72
-320,79
-137,88
-92,49
-123,46
-142,66
-111,68
-32,95
-101,46
-111,35
-42,84
77,22
-40,83
-44,08
73,97
203,36
73,22
69,01
199,14
-146,20
-289,81
-287,88
-144,27
6,09
-153,47
-148,37
11,20
168,71
0,34
5,94
174,31
328,29
163,44
168,92
333,77
-56,67
-78,73
-92,60

-103,88
-36,24
-1,80
-114,49
-151,08
-36,43
0,15
64,42
58,23
-37,76
-31,56
33,25
19,55
-29,89
-16,19
17,48
-6,13
-22,40
1,22
23,50
-2,53
-23,62
2,41
-1,52
-30,24
-20,62
8,10
-5,99
-37,90
-12,36
19,55
-1,09
-34,76
-6,75
26,93
5,55
27,42
-0,02
32,95
71,59
-38,72
-41,49

ENGESOLO ENGENHARIA LTDA.

-4,65
-6,18
-2,98
-4,79
-4,71

-13,07
-6,02
11,28
12,67
-7,86
-6,61
7,59
12,15
-6,90
-4,14
2,53
7,65
-4,17
-1,77
1,07
2,94
-1,90
-0,97
-6,44
-8,43
19,83
16,05
-2,86
-6,60
16,46
10,70
-0,86
-2,82
10,57
6,13
0,93
-0,85
6,10
2,61
11,43
-5,16
-6,60

0,53
0,05
1,63
-0,18
6,48
-7,34
0,84
2,37
-8,16
-5,72
-0,12
2,73
6,70
-1,56
1,15
-1,31
3,03
1,02
1,30
-0,96
0,73
0,68
0,32
0,75
-6,41
-2,99
2,77
1,66
-0,03
4,81
2,93
1,04
1,83
2,28
0,80
0,04
1,07
0,67
0,14
1,58
-0,73
-9,16

0,07
1,28
1,35
-0,56
0,62
3,30
2,13
-0,99
-1,56
-3,52
-2,94
-1,92
-1,64
-2,53
-2,81
-1,46
-1,75
-2,86
-2,57
-1,37
-1,56
-1,87
-1,67
4,23
4,61
2,26
1,88
3,29
3,39
2,33
2,23
2,72
3,04
1,95
1,64
2,13
2,29
1,54
1,38
2,28
4,70
4,78

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br



193
194
194
194
194
195
195
195
195
196
196
196
196
197
197
197
197
198
198
198
198
199
199
199
199
200
200
200
200
201
201
201
201
202
202
202
202
203
203
203
203
204

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-70,54
5,07
-10,11
-80,82
-65,64
18,32
14,52
-6,61
-2,81
46,69
48,05
15,68
14,32
-45,29
-56,63
-47,62
-36,28
-9,10
-14,49
-54,77
-49,39
-2,26
-1,52
-13,62
-14,36
23,50
31,59
0,43
-7,65
-34,01
-33,27
-78,70
-79,45
-20,58
-22,31
-33,88
-32,15
4,50
3,32
-20,89
-19,71
23,69

68,81
40,85
-35,04
-49,18
26,71
5,70
-13,31
-17,54
1,47
-7,83
-1,06
-7,53
-14,31
27,90
-28,80
-27,00
29,70
15,49
-11,43
-19,48
7,43
-8,39
-4,68
-7,10
-10,81
-29,11
11,34
511
-35,34
-24,28
-20,55
-29,64
-33,37
-12,64
-21,31
-23,62
-14,96
-3,48
-9,37
-14,21
-8,32
9,76

ENGESOLO ENGENHARIA LTDA.

14,04
2,47
-0,43
-5,80
13,37
-2,16
1,90
-0,18
3,60
-7,00
4,31
1,53
-1,02
-0,61
0,12
0,06
-0,52
-0,32
-0,06
0,14
-0,66
-0,14
-0,12
-0,06
-0,32
-0,04
-0,17
-0,11
-0,17
0,05
-0,07
-0,12
0,27
-0,03
-0,05
-0,08
0,06
-0,12
-0,03
-0,05
-0,03
-0,14

-5,05
-5,26
3,00
-3,96
11,31
-4,32
2,98
4,28
0,38
-1,58
0,64
1,17
1,37
0,02
-0,17
0,19
-0,32
-0,09
-0,10
-0,10
-0,18
0,08
-0,07
-0,11
-0,08
-0,01
0,00
-0,03
-0,06
-0,19
-0,13
-0,65
0,23
-0,10
-0,08
-0,17
-0,11
-0,08
-0,03
-0,09
-0,10
0,00

2,36
3,19
5,27
5,08
2,99
1,89
3,33
4,17
2,73
1,52
2,97
2,92
1,47
-0,03
-0,01
-0,01
-0,02
0,05
-0,02
-0,03
0,04
0,07
0,02
0,00
0,05
0,06
0,03
0,04
0,07
0,03
0,11
0,04
-0,04
0,07
0,10
0,10
0,07
0,06
0,10
0,10
0,06
0,07

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br



204
204
204
205
205
205
205
206
206
206
206
207
207
207
207
208
208
208
208
209
209
209
209
210
210
210
210
211
211
211
211
212
212
212
212
213
213
213
213
214
214
214

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

20,25
3,02
6,46

-33,46

-34,02

-78,86

-78,29

-22,28

-20,45

-32,24

-34,07
3,28
4,48

-19,66

-20,86

19,73

23,13
6,38
2,97

-56,20

-44,95

-36,11

-47,35

-14,40
-9,00

-49,01

-54,41
-1,73
2,31

-14,20

-13,61

30,85

23,05
7,62
0,18

-69,43

-84,58

-220,60
-205,45

-10,46

-20,50

-81,57

-7,45
-10,89
6,31
-20,59
-23,43
-32,39
-29,56
-21,30
-12,16
-14,52
-23,66
-9,38
-3,38
-8,21
-14,21
-7,55
9,48
6,13
-10,90
-27,86
28,35
30,12
-26,09
-10,95
16,09
8,09
-18,95
-4,62
-7,54
-9,92
-7,00
11,02
-27,95
-34,08
4,89
-36,86
-112,61
-139,81
-64,06
-35,11
-85,32
-97,53

ENGESOLO ENGENHARIA LTDA.

-0,05
-0,04
-0,11
-0,07
0,10
0,23
-0,15
-0,05
0,07
0,11
-0,07
-0,03
0,02
0,08
-0,05
-0,07
0,08
0,03
-0,03
0,15
-0,14
-0,37
0,14
0,05
0,34
-0,16
0,16
0,03
0,69
0,31
0,05
-0,02
0,97
0,66
0,04
-4,70
-0,87
-3,72
-9,32
-0,61
1,76
-0,53

0,01
-0,05
-0,03
-0,13
-0,20
-0,01
-0,66
-0,08
-0,08
-0,15
-0,17
-0,03
-0,04
-0,04
-0,09
0,01
-0,05
0,01
-0,05
-0,19
-0,01
-0,35
-0,02
-0,08
0,11
-0,12
-0,14
-0,03
0,27
-0,03
-0,04
-0,07
0,20
0,14
0,01
-0,64
-1,60
2,41
-9,71
2,97
3,71
0,09

0,10
0,09
0,07
0,09
0,13
0,18
0,14
0,11
0,13
0,12
0,10
0,10
0,12
0,13
0,11
0,12
0,11
0,11
0,11
0,15
0,03
0,03
0,15
0,15
-0,04
-0,03
0,17
0,12
-0,05
-0,04
0,13
0,09
-0,05
-0,05
0,09
3,55
0,95
1,94
4,55
2,58
0,58
0,94

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br



214
215
215
215
215
216
216
216
216
217
217
217
217
218
218
218
218
219
219
219
219
220
220
220
220
221
221
221
221
222
222
222
222
223
223
223
223
224
224
224
224
225

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-71,52
51,83
46,81
-11,99
-6,96
123,80
119,32
48,51
52,99
-84,46
-69,23
-204,68
-219,91
-20,93
-10,75
-71,27
-81,44
46,73
51,84
-7,30
-12,41
119,11
123,61
52,93
48,43
-78,59
-57,03
-69,03
-90,60
-10,46
4,31
-65,86
-80,63
14,19
17,81
-3,38
-7,01
48,09
46,72
13,90
15,28
294,25

-47,32
-5,85
-30,97
-42,73
-17,61
14,09
-8,32
-22,48
-0,07
-112,58
-36,42
-63,51
-139,67
-85,41
-34,52
-46,63
-97,51
-30,99
-5,45
-17,27
-42,81
-8,36
14,15
0,02
-22,50
-38,30
69,53
67,13
-40,70
-34,47
39,40
25,37
-48,50
-12,98
5,16
0,92
-17,22
-0,95
-7,82
-14,38
-7,51
21,97

ENGESOLO ENGENHARIA LTDA.

-5,34
2,24
2,35
2,31
-0,35
2,65
3,43
2,53
1,88
-0,86
-4,70
-9,27
-3,73
1,70
-0,71
-5,34
-0,52
2,36
2,18
-0,45
2,25
3,42
2,63
1,83
2,54
-5,20
11,69
14,14
-6,52
-0,42
2,66
13,62
-5,84
1,82
-1,73
3,77
-0,16
4,26
-6,51
-0,61
1,46
1,19

-3,87
3,05
2,13
6,49
4,24
0,31
-0,17
3,03
1,24
-1,60
-0,66
-9,68
2,41
3,69
2,80
-3,87
0,10
2,13
3,02
4,10
6,47
-0,17
0,29
1,23
3,03
-0,76
1,61
-5,11
-9,13
2,86
-5,15
11,26
-3,97
2,95
-4,19
0,41
4,16
0,62
-1,51
1,44
1,16
-0,22

2,93
2,04
0,53
0,61
2,12
1,59
0,59
0,70
1,70
-0,89
-3,49
-4,49
-1,89
-0,53
-2,47
-2,84
-0,90
-0,39
-1,94
-2,03
-0,49
-0,46
-1,47
-1,58
-0,57
-4,59
-2,19
-2,27
-4,67
-5,18
-3,08
-2,88
-4,97
-3,23
-1,86
-2,68
-4,05
-2,88
-1,49
-1,43
-2,82
0,94

Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210
Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br



225
225
225
226
226
226
226
227
227
227
227
228
228
228
228
229
229
229
229
230
230
230
230
231
231
231
231
232
232
232
232
233
233
233
233
234
234
234
234
235
235
235

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

146,81
142,25
289,69
151,76
17,72
8,14
142,18
19,00
-111,03
-124,65
5,38
-111,41
-326,77
-342,22
-126,86
343,08
167,67
167,62
343,02
167,60
15,52
20,57
172,65
12,76
-157,24
-143,90
26,11
-159,45
-341,28
-318,55
-136,72
-92,41
-120,82
-139,51
-111,10
-33,38
-101,25
-110,73
-42,86
75,87
-41,08
-44,14

-7,52
-30,32
-0,83
17,23
-9,58
-57,49
-30,68
-3,18
-29,18
-97,27
-71,26
-31,06
-74,13
-151,37
-108,30
9,84
-25,24
-25,51
9,57
-25,60
-56,01
-30,75
-0,34
-69,78
-103,78
-37,06
-3,06
-114,82
-151,19
-37,53
-1,17
62,45
56,77
-36,68
-31,00
31,86
18,29
-29,12
-15,55
16,77
-6,62
-21,95

ENGESOLO ENGENHARIA LTDA.

2,00
3,83
3,07
1,88
3,92
4,42
3,85
3,89
6,57
4,59
4,42
6,28
10,67
3,70
4,73
3,09
3,84
0,82
0,03
3,86
4,45
2,96
0,82
4,45
4,58
6,17
3,00
4,72
4,64
12,97
6,01
-11,49
-12,82
7,75
6,46
-8,09
-12,36
6,75
4,05
-2,99
-8,15
4,08

-0,67
-0,96
0,04
-1,28
-1,10
-0,60
-0,84
-1,23
1,47
-0,61
-0,60
0,03
6,31
-6,81
0,10
0,04
-0,96
-1,08
0,11
-0,84
-0,60
-1,82
-1,04
-0,60
-0,61
-0,13
-1,65
0,09
-6,62
7,09
-0,90
-2,37
8,15
5,72
0,07
-2,79
-6,73
1,51
-1,20
1,20
-3,11
-1,07

1,02
0,27
0,19
1,21
1,16
0,14
0,19
1,06
1,19
0,26
0,13
1,75
2,97
1,56
0,34
-0,48
-0,60
-1,40
-1,27
-0,50
-0,45
-1,59
-1,65
-0,27
-0,21
-1,42
-1,48
0,42
-0,74
-3,42
-2,26
0,98
1,56
3,46
2,88
1,93
1,66
2,43
2,70
1,42
1,71
2,79
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235
236
236
236
236
237
237
237
237
238
238
238
238
239
239
239
239
240
240
240
240
241
241
241
241
242
242
242
242
243
243
243
243
244
244
244
244
245
245
245
245
246

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

72,80
201,37
71,96
67,85
197,26
-143,70
-285,49
-283,17
-141,37
5,06
-150,88
-145,43
10,51
163,94
-0,48
5,31
169,73
319,20
158,91
164,42
324,71
-143,87
-287,13
-289,93
-146,66
10,44
-147,96
-153,64
4,76
173,48
5,18
-0,50
167,79
330,78
168,09
162,86
325,55
344,08
161,93
161,85
344,00
166,87

1,44
23,11
2,77
-23,31
2,57
-2,56
-30,92
-19,29
9,07
-7,27
-38,45
-11,20
19,99
-2,08
-34,96
-6,01
26,87
4,80
-27,25
0,32
32,38
8,18
-20,47
-34,47
-5,82
19,40
-12,28
-40,69
-9,01
26,76
-6,90
-35,31
-1,65
32,35
-0,19
-26,33
6,20
9,91
-26,52
-26,92
9,51
-1,84

ENGESOLO ENGENHARIA LTDA.

1,59
-1,58
-3,39
1,72
0,79
6,43
8,42
-19,55
-15,77
2,87
6,58
-16,17
-10,37
0,90
2,83
-10,25
-5,78
-0,90
0,89
-5,75
-2,20
15,58
18,38
-8,38
-6,82
10,35
15,99
-6,98
-3,23
5,99
10,22
-3,18
-1,24
2,60
5,96
-1,24
0,55
-0,37
-1,17
-4,12
-3,42
-1,17

-1,33
0,90
-0,82
-0,72
-0,30
-0,82
6,18
3,02
-2,75
-1,67
-0,05
-4,74
-2,86
-1,03
-1,84
2,22
-0,76
-0,07
-1,07
-0,60
-0,04
2,68
-3,29
-5,36
0,84
2,86
4,72
0,03
1,54
0,77
2,21
1,82
1,01
0,14
0,64
1,03
0,02
-0,17
1,04
1,03
0,10
1,03

2,50
1,33
1,53
1,79
1,60
-4,35
-4,75
-2,41
-2,01
-3,40
-3,51
-2,42
-2,31
-2,84
-3,15
-2,03
-1,72
-2,24
-2,41
-1,63
-1,46
-1,76
2,21
-4,33
-3,88
-1,98
-2,08
-3,13
-3,03
-1,42
-1,72
-2,79
-2,49
-1,18
-1,34
-2,07
-1,91
-0,86
-1,02
-0,24
-0,09
-1,26
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246
246
246
247
247
247
247
248
248
248
248
249
249
249
249
250
250
250
250
251
251
251
251
252
252
252
252
253
253
253
253
254
254
254
254
255
255
255
255
256
256
256

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

19,71
15,00
162,15
24,97
-143,77
-156,58
12,15
-136,80
-317,23
-340,58
-160,15
266,72
136,98
142,39
272,13
137,29
2,01
8,12
143,40
-0,84
-112,78
-104,00
7,94
-116,34
-328,00
-311,43
-99,77
-96,92
-146,73
-122,07
-72,26
-1,53
-101,16
-76,78
22,85
48,79
-1,35
10,56
60,70
126,76
47,78
54,52

-31,27
-54,82
-25,39
-4,97
-38,71
-102,79
-69,04
-3,84
-39,93
-156,69
-120,60
-5,95
-31,90
-4,87
21,08
-30,37
-57,42
-26,86
0,20
-71,64
-94,03
-50,14
-27,76
-111,84
-154,17
-71,30
-28,97
-28,40
-38,36
84,96
94,92
-29,65
-49,58
72,34
92,26
-18,72
-28,75
30,80
40,83
-7,99
-23,79
9,89

-3,32
-4,67
-4,16
-3,38
-6,44
-4,53
-4,57
-6,28

-13,40
-4,15
-4,69
-3,33
-4,18
-2,42
-1,94
-4,22
-4,64
-4,37
-2,20
-4,54
-4,41
-7,53
-4,72
-4,57
-3,36

-11,10
-7,16
-7,85
-8,46
13,84
13,76
-4,70
-8,22
14,95
7,37
-2,22
-4,35
6,13
-0,99
-0,53
-2,43
-0,20

1,79
0,28
0,81
1,51
0,14
0,61
0,77
0,95
-6,37
7,10
-0,20
0,11
1,02
0,17
-0,35
0,79
0,29
2,32
1,26
0,77
0,63
-1,44
0,55
-0,18
7,25
-6,82
0,41
0,27
-6,29
-10,16
2,69
0,56
-1,58
8,65
5,27
1,26
2,33
-0,91
-2,37
-0,07
0,16
1,56
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-1,16
-0,07
-0,16
-1,02
-0,97
0,12
0,08
-1,83
-2,92
-0,27
0,82
0,48
0,69
1,33
1,12
0,55
0,33
1,41
1,63
0,28
0,46
1,36
1,19
0,61
1,84
2,96
1,73
2,23
3,06
1,25
0,43
3,16
2,52
0,47
1,11
2,41
3,16
0,75
0,01
2,02
1,80
0,12



256
257
257
257
257
258
258
258
258
259
259
259
259
260
260
260
260
261
261
261
261
262
262
262
262
263
263
263
263
264
264
264
264
265
265
265
265
266
266
266
266
267

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

133,50
-139,33
-274,28
-277,42
-142,46

9,40
-143,38
-149,01

3,77

167,20

4,20

-1,41

161,58
318,79

161,89

156,82
313,72
332,90

156,75

156,61
332,76
161,50

19,05
14,46

156,91

24,23
-139,46
-152,37

11,32
-132,91
-307,29
-330,11
-155,73

260,87
132,10
137,18
265,95
132,40

2,23
7,58
137,75
-0,91

25,69
9,48
-17,52
-33,20
-6,21
19,77
-10,79
-38,93
-8,38
26,36
-6,24
-34,31
-1,71
31,20
-0,18
-25,50
5,88
9,72
-25,51
-26,19
9,04
-1,72
-30,21
-53,17
-24,68
-4,29
-37,02
-101,59
-68,86
-4,30
-39,17
-153,27
-118,40
-5,34
-31,09
-5,72
20,03
-29,58
-55,62
-28,87
-2,83
-71,30

ENGESOLO ENGENHARIA LTDA.

-5,45
-15,76
-18,51
8,06
6,53
-10,68
-16,15
6,68
2,96
-6,46
-10,55
2,92
0,99
3,21
-6,43
0,98
-0,78
0,09
0,91
3,97
3,30
0,92
3,07
4,45
3,97
3,11
6,16
4,39
4,42
6,01
13,08
4,09
4,51
3,18
4,03
2,51
2,16
4,03
4,42
4,49
2,49
4,39

0,65
-2,74
3,22
5,23
-0,88
2,92
-4,73
-0,12
-1,63
-0,90
2,28
-1,83
-1,02
-0,24
-0,73
-1,08
0,00
0,17
-1,10
-0,88
0,02
-1,03
-1,80
-0,49
-0,88
-1,60
-0,23
-0,67
-0,63
-0,98
6,23
-7,25
-0,06
0,00
-0,86
-0,64
-0,16
-0,87
-0,50
-1,48
-0,77
-0,63

0,34
1,60
2,04
4,15
3,70
1,84
1,94
2,92
2,82
1,29
1,58
2,57
2,28
1,05
1,21
1,87
1,72
0,66
0,79
0,01
-0,11
1,02
0,96
-0,13
-0,07
0,82
0,75
-0,35
-0,29
1,63
2,76
0,08
-1,04
-0,75
-0,81
-1,40
-1,34
-0,67
-0,61
-1,61
-1,67
-0,58
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267
267
267
268
268
268
268
269
269
269
269
270
270
270
270
271
271
271
271
272
272
272
272
273
273
273
273
274
274
274
274
275
275
275
275
276
276
276
276
277
277
277

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-108,88
-100,24
7,73
-112,24
-322,30
-306,33
-96,27
-96,27
-145,36
-120,12
-71,03
-0,88
-100,25
-76,06
23,31
49,39
-1,04
12,01
62,44
119,54
48,81
55,61
126,34
-44,47
-74,20
-99,06
-69,33
3,58
227,10
-79,67
-48,99
3,13
-2,70
-14,54
-8,71
28,89
28,45
-3,49
-3,06
-81,91
-97,78
-208,84

-92,90
-49,68
-28,09
-109,70
-151,71
71,83
-29,81
-29,82
-39,63
86,58
96,40
-29,81
-49,68
71,27
91,14
-20,51
-30,59
34,67
44,75
-9,25
-23,39
10,59
24,74
100,48
-48,16
-53,13
95,51
88,41
-65,01
-75,52
77,90
29,32
0,18
2,19
26,95
4,77
2,59
-3,80
-1,62
-49,70
-129,07
-151,28

4,29
7,18
4,57
4,41
3,22
10,67
6,97
7,58
8,31
-12,94
-12,29
4,45
7,79
-12,92
-5,41
2,55
4,38
-5,14
1,23
0,85
2,58
1,13
5,92
-13,23
6,68
7,05
-15,60
-7,41
4,04
7,35
-15,33
1,53
-4,98
-0,14
-6,92
5,86
-7,51
-4,61
0,34
6,50
2,69
4,20

-0,69
1,02
-1,10
-0,08
-7,42
6,54
-0,02
0,10
6,07
8,82
-3,40
-1,12
1,14
-6,52
-2,68
-0,76
-1,50
-1,33
0,79
-0,42
-0,63
0,27
1,11
-0,10
5,10
10,32
6,05
-3,20
10,27
8,49
-10,62
4,63
-5,28
-10,60
-0,75
1,29
-0,54
-3,45
-1,33
5,07
6,81
-1,18
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-0,65
-1,49
-1,42
-0,81
-2,10
-3,18
-1,88
-2,56
-3,17
-1,26
-0,65
-3,00
-2,75
-0,68
-0,93
-2,58
-2,89
-0,75
-0,44
-1,90
-2,04
-0,50
-0,37
-2,25
-4,72
-4,65
-2,18
-5,75
-7,35
-5,41
-3,81
-4,71
-5,55
-7,04
-6,20
-3,93
-4,81
-4,83
-3,95
-3,62
-1,07
-1,98



277
278
278
278
278
279
279
279
279
280
280
280
280
281
281
281
281
282
282
282
282
283
283
283
283
284
284
284
284
285
285
285
285
286
286
286
286
287
287
287
287
288

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-192,96
-29,44
-35,14
-93,08
-87,38
31,16
21,95
-26,09
-16,88
61,13
56,47
25,71
30,36
-88,24
-69,49

-199,55

-218,30
-41,07
-31,43
-73,89
-83,54
18,20
25,92
-24,30
-32,02
70,10
74,16
26,02
21,96
-83,21
-56,10
-64,93
-92,03
-21,28

5,20
-61,13
-87,62

3,88
11,94

-6,09
-14,15
30,44

-71,91
-65,48
-93,97

-105,55
-77,06

6,95
-39,11
-48,72

-2,66

9,13
-14,16
-20,31

2,97

-127,16
-33,39
-59,40

-153,17
-95,15
-46,94
-55,44

-103,64
-39,86

-1,24
-11,29
-49,90
-11,43

8,89

-0,74
-21,06
-36,13
99,38
97,62
-37,90
-44,92
87,52
74,25
-58,18

-5,65
34,65
31,04

-9,26

0,15

10,90
1,82
1,26
2,33
7,18
-4,68
-3,63
-1,93
-2,36
-6,07
-5,44
-3,80
-4,31
2,93
4,34
10,39
4,06
1,16
-0,37
4,98
2,57
-3,58
-3,59
-1,26
-2,03
-5,62
-4,27
-3,26
-3,75
4,52
11,43
-15,47
7,52
0,19
-5,12
-13,33
5,17
-3,54
1,75
-5,51
-0,71
-5,95

11,09
9,83
6,80
5,04
8,45
-5,22
-4,00
-9,15

-11,05
-0,25
0,18
-4,85
-3,39
6,86
2,86
12,67
-1,21
6,78
-0,86
6,07
5,09
-3,99
-3,80
-5,34
-9,17
0,15
-0,32
-2,16
-4,84
2,90
-0,64
5,59
12,10
-0,75
-0,60

-10,13
6,11
-3,79
4,46
-2,56
-5,23
-0,66
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-4,53
-2,95
-0,10
-0,68
-3,53
-2,96
-0,46
-0,15
-2,66
-2,58
-0,55
-0,68
2,71
0,48
3,24
4,13
1,38
1,69
3,99
3,26
0,95
1,69
3,79
4,21
2,10
1,39
3,10
3,30
1,59
5,38
2,99
2,82
5,21
6,63
5,07
4,22
5,78
5,59
4,01
4,82
6,40
4,81



288
288
288
289
289
289
289
290
290
290
290
291
291
291
291
292
292
292
292
293
293
293
293
294
294
294
294
295
295
295
295
296
296
296
296
297
297
297
297
298
298
298

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

31,57
5,11
3,98

210,70
92,93
98,29

216,07

90,55

-14,57
-3,02

102,10
-21,07
-136,09
-117,04
-2,02
-140,15
-342,78
-319,97
-117,33
210,22
98,42
92,99
204,79

98,22

-19,37

-26,97

90,61

-18,68

-106,32
-121,11
-33,47
-103,05
-311,02
-333,15
-125,17

105,17

34,12

28,91

99,95

43,50
-3,78

-18,58

5,79
0,50
-5,15
-8,35

-31,91
-5,06
18,50

-43,79

-64,81
-7,07
13,95

-97,29

-120,30

-25,06
-2,06

-140,62

-181,15

-67,06

-26,53
17,64
-4,72

-31,89
-9,53
-5,75

-29,27

-67,29

-43,78

-25,83

-43,36

-117,30

-99,77

-26,98

-68,57

-179,22

-137,62
21,67
7,46

-18,63
-4,42
54,34
44,88

-29,11

6,28
0,73
3,21
-9,55
-9,97
-6,08
-4,66

-10,14

-10,75
-8,43
-5,76

-10,83

-11,08

-11,94
-8,10

-11,38

-11,03

-17,75

-11,41
-4,98
-5,82

-10,06
-9,44
-5,43
-8,20

-10,69

-10,23
-8,24

-11,49

-11,06

-10,77

-10,90

-16,74

11,21

-11,36
5,07
9,87
-5,71
-3,47
8,70
15,75
-8,27

1,64
-0,61
-2,15
-0,03
0,26
-0,34
0,33
-0,58
-2,16
-1,73
1,26
-2,56
-4,64
-6,88
-0,06
-6,15
-3,05
-15,63
-4,24
-0,37
-0,74
0,24
-0,01
1,23
-0,82
-2,15
-0,60
-1,01
-6,90
-4,64
-2,54
-3,96
-14,95
-3,09
-6,15
0,61
3,41
-0,72
-0,07
-2,43
3,32
-0,83
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3,62
3,66
4,85
0,04
0,25
0,96
0,75
0,17
0,07
1,03
1,13
-0,06
-0,05
0,88
0,87
-0,28
0,73
2,47
1,47
-0,79
-1,12
-0,54
-0,21
-1,43
-1,25
-0,23
-0,42
-0,99
-1,11
-0,33
-0,20
-1,73
-2,66
-1,00
-0,07
-0,49
-0,49
-2,00
-2,00
-0,35
-0,78
-3,17



298
299
299
299
299
300
300
300
300
301
301
301
301
302
302
302
302
303
303
303
303
304
304
304
304
305
305
305
305
306
306
306
306
307
307
307
307
308
308
308
308
309

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

1828

28,70
10,67
-99,92
-128,48
-17,90
-90,47
-119,80
-154,53
-125,21
172,76
45,74
47,61
174,63
49,54
-55,77
-50,41
54,90
-54,77
-138,70
-120,61
-36,67
-138,99
-165,37
-133,62
-107,24
-56,97
-103,22
-172,61
-126,36
22,18
-11,02
-103,54
-70,34
45,29
32,74
-4,11
8,45
97,60
94,83
35,23
38,00
-93,13

-19,65
117,14
95,02
-47,79
-25,67
142,26
136,39
-37,28
-31,41
9,83
-15,57
-6,20
19,20
3,44
-17,62
9,18
30,24
-12,61
-29,39
61,07
77,86
-30,86
-36,14
122,62
127,89
137,95
-93,30
-107,17
124,07
89,63
-76,39
-94,90
71,13
28,32
-34,45
-41,82
20,95
3,79
-10,08
-22,00
-8,13
-91,28

-5,31
15,96
22,99
-12,03
-8,31
21,33
22,97
-11,42
-11,45
-4,15
-5,29
10,39
7,74
-4,98
-9,13
18,01
9,48
-8,79
-11,77
22,23
17,03
-11,25
-12,48
24,20
20,77
-21,68
8,70
12,21
-22,91
-7,54
1,01
9,34
-23,82
-2,83
-1,16
0,96
-7,81
4,73
-5,04
-0,90
-3,77
7,56

1,26
4,39
12,12
-7,01
-1,03
3,83
-2,07
-13,88
-4,06
0,43
-0,18
2,32
-1,22
1,41
-1,87
7,18
-2,23
-0,20
-6,85
11,59
2,29
-4,21
-14,58
-1,06
4,32
-3,39
-1,12
14,09
10,21
1,55
-5,15
2,07
-14,10
2,45
-3,32
-5,41
0,21
0,74
-0,39
-2,00
-2,28
-1,35
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-2,73
-0,87
-0,10
-2,20
-2,98
1,30
1,68
-1,74
22,12
1,55
1,84
1,18
0,89
3,00
3,18
0,93
0,75
2,55
2,01
0,81
1,35
2,57
2,07
-1,74
-1,23
-5,34
-6,89
-7,57
-6,02
-5,11
-7,89
-7,78
-5,00
-3,51
-4,39
-5,71
-4,83
-2,61
-4,14
-4,09
-2,56
-5,06



309
309
309
310
310
310
310
311
311
311
311
312
312
312
312
313
313
313
313
314
314
314
314
315
315
315
315
316
316
316
316
317
317
317
317
318
318
318
318
319
319
319

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-113,78
-318,79
-298,13
15,17
1,27
-107,35
-93,45
117,89
109,11
13,31
22,09
255,86
248,82
113,34
120,38
-113,86
-93,02
-297,00
-317,84
0,70
14,79
-93,34
-107,43
109,05
117,92
21,61
12,74
248,71
255,76
120,33
113,28
-103,14
-57,64
-125,00
-170,50
-11,31
21,35
-70,81
-103,47
32,41
44,77
7,86

-194,55
-235,55
-132,28
-71,15
-140,69
-162,41
-92,88
-17,42
-61,32
-80,48
-36,58
22,12
-13,07
-40,17
-4,97
-194,57
-90,38
-131,17
-235,36
-140,80
-70,37
-91,99
-162,42
-61,33
-17,00
-36,26
-80,60
-13,10
22,15
-4,93
-40,18
-92,40
135,13
121,66
-105,87
-75,59
87,73
69,30
-94,02
-34,10
27,66
20,28

2,59
7,02
14,94
2,03
-2,61
2,26
8,20
-1,89
-2,43
-2,44
1,98
-3,14
-3,58
-2,57
-1,63
2,58
7,55
14,83
7,03
-2,56
2,11
8,19
2,25
-2,44
-1,87
2,05
-2,39
-3,57
-3,16
-1,61
-2,58
8,71
21,91
-22,94
12,10
1,00
-7,74
-24,06
9,35
-1,12
-3,26
-7,96

1,39
-0,99
14,64
-4,95
-9,91
-0,28

1,84

-3,46
-3,03
-9,06
-5,21
-0,01
0,01

-3,70
-2,14
1,39

-1,33
14,59
-0,99
-9,90
-4,77
1,86

-0,28
-3,03
-3,46
-5,07
-9,05
0,02

0,02

-2,14
-3,71
-1,10
-3,38

10,34
14,04
-4,99
1,40

-14,10
2,09
-3,31
2,35
0,26
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-1,40
-2,51
-6,17
-4,19
-1,06
-1,59
-4,72
-2,82
-0,63
-0,89
-3,08
2,21
-0,72
-0,86
-2,35
1,35
4,99
6,10
2,46
1,00
4,08
4,63
1,55
0,49
2,71
2,99
0,77
0,58
2,08
2,22
0,72
6,75
5,24
5,94
7,45
7,80
5,01
4,88
7,66
4,29
3,48
4,79



319
320
320
320
320
321
321
321
321
322
322
322
322
323
323
323
323
324
324
324
324
325
325
325
325
326
326
326
326
327
327
327
327
328
328
328
328
329
329
329
329
330

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

1828

-4,49
95,02
97,80
37,61
34,83
-36,26
-84,03

-158,54

-110,76
21,01
-20,20
-86,92
-45,70
30,15
16,65
-6,94

6,56
86,47
82,29
16,59
20,78
-97,00

-115,68

-283,77

-265,08

2,03
-5,84

-107,76
-99,89
101,80
87,98

1,48
15,30

193,20
185,47
94,01

101,74

-105,55
-84,50

-268,00

-289,04
-12,77

-41,48
-10,00
3,91
-8,13
-22,03
153,10
-85,76
-100,66
138,20
119,21
-86,86
-100,21
105,86
51,67
-15,83
-20,55
46,95
17,93
-3,00
-16,14
4,79
-88,36
-181,77
-215,39
-121,97
-82,42
-121,78
-142,16
-102,80
1,20
-67,89
-85,19
-16,10
19,18
-19,47
-37,76
0,89
-179,74
-74,52
-111,22
-216,44
-123,17

0,94
-5,04
4,20
-4,21
-0,86
20,47
-7,70
-10,40
21,80
16,91
-8,59
-8,33
22,70
8,11
1,42
-8,14
16,92
4,56
3,47
1,23
8,76
-8,60
-0,49
-5,66
-13,95
-1,14
2,80
-0,17
-9,23
0,06
1,19
0,57
-0,68
3,22
0,78
1,28
-0,12
-0,78
-6,65
-13,61
-5,37
3,12

-5,29
-0,35
0,60
-2,39
-1,99
1,55
3,32
-10,57
-10,68
4,30
0,48
0,16
12,67
-1,05
3,39
2,74
4,32
-0,44
0,14
2,49
2,21
3,14
2,06
4,78
-11,28
1,97
15,74
3,63
-0,02
3,12
1,21
4,57
4,23
0,09
-0,07
1,64
2,21
2,00
4,72
-12,43
4,84
15,81
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5,61
4,06
2,59
2,53
4,00
4,12
5,83
7,19
5,48
4,26
6,23
5,74
3,77
4,34
3,59
4,49
5,24
2,81
3,24
3,50
3,07
4,98
1,68
2,94
6,24
2,98
-0,34
1,25
4,58
0,83
-0,08
-0,31
0,61
1,42
-0,04
-0,09
1,36
-1,12
-4,62
-5,88
-2,38
-0,78



330
330
330
331
331
331
331
332
332
332
332
333
333
333
333
334
334
334
334
335
335
335
335
336
336
336
336
337
337
337
337
338
338
338
338
339
339
339
339
340
340
340

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-1,78
-86,63
-97,63
84,56
97,23

7,22
-5,45
196,39

203,50
97,70
90,59
-95,35
-49,32

-108,81

-154,84
-14,44
24,08
-58,96
-97,49
22,80
37,94

9,69
-5,45
82,18
87,20
28,29
23,27

205,52
90,62
95,90
210,80
88,27
-15,07
-3,64
99,70
-21,67

-134,84

-115,70
-2,52

-138,87

-337,63

-314,74

-68,21
-85,18
-140,14
-68,57
-5,24
-23,24
-86,57
-17,28
18,28
-2,88
-38,44
-76,69
153,46
141,56
-88,59
-70,74
121,89
105,28
-87,35
-20,13
55,59
49,94
-25,78
-5,98
19,12
7,33
-17,77
-8,27
-31,25
-4,86
18,12
-43,00
-63,67
-6,51
14,16
-96,68
-119,31
-23,57
-0,93
-139,44
-179,19
-64,77

0,81
-7,26
-0,46
1,13
-0,75
-1,49
0,89
0,92
1,88
-0,90
1,22
-5,82
18,96
21,63
-10,93
-5,11
15,03
20,99
-6,42
0,22
7,95
15,62
-7,41
2,32
4,05
8,43
0,07
9,38
9,78
5,85
4,37
9,91
10,52
8,21
5,54
10,66
10,90
11,73
7,87
11,17
10,88
17,56

10,86
1,68
3,58
1,20
2,02
-0,62
4,64
-0,04
0,16
1,26
1,63
4,88
2,00
-10,36
-11,89
9,68
2,53
12,15
1,84
2,22
-0,83
5,51
-1,81
0,25
-0,81
1,58
1,45
0,14
-0,15
0,27
-0,34
0,49
1,93
1,66
-1,28
2,63
4,49
6,75
-0,07
5,86
2,72
15,46
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-3,75
-4,29
-1,32
-0,83
-1,29
-1,68
-1,22
-0,48
1,71
-1,70
-0,48
-6,42
-4,92
-6,17
-7,68
-5,49
-3,59
-4,21
-6,11
-3,57
-3,76
-3,94
-3,76
-3,21
-2,58
-2,87
-3,50
0,11
-0,08
-0,81
-0,62
0,00
0,07
-0,90
-0,97
0,22
0,22
-0,73
-0,74
0,44
-0,60
-2,39



340
341
341
341
341
342
342
342
342
343
343
343
343
344
344
344
344
345
345
345
345
346
346
346
346
347
347
347
347
348
348
348
348
349
349
349
349
350
350
350
350
351

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001

BUREAU VERITAS |
Certification

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

-115,98
206,38
95,07
89,84
201,16
94,66
-19,91
-27,08
87,49
-19,18
-103,89
-118,38
-33,68
-100,59
-308,14
-329,96
-122,41
100,20
34,28
28,87
94,79
43,93
-2,24
-17,71
28,46
12,15
-98,25
-127,38
-16,98
-88,62
-117,71
-153,18
-124,09
170,04
44,35
46,10
171,79
48,16
-55,77
-50,67
53,26
-54,65

-25,01
17,00
-5,26

-31,41
-9,15
-7,33

-30,24

-66,07

-43,16

-26,59

-43,53

-116,02

-99,08

-27,06

-68,57

-177,66
-136,15

21,71
8,53

-18,50
-5,32
56,79
47,56

-29,80

-20,57

119,50
97,42

-48,23

-26,15

145,60

139,78

-37,58

-31,76
9,96

-15,17
-6,43
18,70

3,85

-16,94
8,58
29,36

-11,36

11,21
5,05
5,76
9,88
9,23
5,53
8,22
10,45
10,01
8,01
11,18
10,90
10,59
10,71
16,44
11,03
11,17
-4,58
-9,10
5,74
3,60
-8,44
-14,84
8,15
5,51
-14,29
21,37
11,58
7,95
-20,09
22,45
11,32
11,11
3,91
5,04
-10,82
-8,23
4,73
8,95
-18,44
-9,92
8,60

4,13
-0,06
0,29
-0,13
0,11
-0,86
1,47
1,92
0,51
0,44
6,51
4,49
2,62
4,17
14,66
2,75
5,86
0,69
-1,98
0,29
-0,35
1,30
-5,06
1,46
-0,86
-2,33
-10,77
6,59
0,42
-4,37
1,47
13,64
4,25
-0,43
0,11
-2,40
1,18
-1,44
1,81
7,25
2,12
0,08
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-1,35
0,97
1,18
0,64
0,43
1,47
1,42
0,46
0,51
1,20
1,23
0,47
0,44
1,88
2,87
1,21
0,22
0,55
0,76
2,16
1,95
0,70
0,89
2,98
2,80
0,80
0,25
2,38
2,93
-1,24
-1,72
1,98
2,46
-1,45
-1,73
-1,13
-0,84
-2,89
-3,07
-0,88
-0,70
-2,42



351
351
351
352
352
352
352
353
353
353
353
354
354
354
354
355
355
355
355
356
356
356
356
357
357
357
357
358
358
358
358
359
359
359
359
360
360
360
360
361
361
361

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

IS0 95001
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Certification
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-137,41
-119,93
-37,18
-137,70
-162,01
-131,07
-106,77
-51,75
-46,05
17,23
11,53
11,02
16,93
-45,55
-51,46
-1,01
9,02
21,02
10,98
11,48
21,34
8,91
-0,96
-52,15
-55,42
6,32
9,59
9,17
5,71
-54,93
-51,48
16,12
16,89
9,19
8,42
8,85
9,82
16,96
16,00
6,95
-3,89
3,63

-27,91
59,47
76,02
-29,36
-34,22
120,44
125,31
-12,42
16,09
28,75
0,24
-0,18
29,37
16,88
-12,67
-2,77
47,43
49,83
-0,37
0,00
49,33
46,84
-2,49
8,07
-8,24
4,10
20,41
20,98
3,68
-8,45
8,85
18,79
22,62
21,08
17,25
16,74
21,57
23,00
18,17
-18,41
-20,58
17,02

11,53
-22,42
-17,46
11,01
12,25
-24,31
-20,96
-2,39
0,83
2,16
-2,47
-2,46
2,15
0,83
-2,38
-2,18
1,61
2,07
-2,40
-2,40
2,08
1,61
-2,18
0,66
-2,24
-0,27
2,45
2,44
-0,25
-2,25
0,66
1,81
0,74
0,00
2,28
2,29
-0,01
0,74
1,81
6,75
-33,84
18,02

6,71
-11,61
-2,35
4,09
14,40
1,10
-4,33
-0,23
-0,04
1,00
-0,80
-0,80
1,00
-0,03
-0,23
-0,91
0,88
0,59
-0,47
-0,47
0,59
0,87
-0,91
-0,23
0,67
-1,19
1,17
1,17
-1,19
0,67
-0,23
0,83
-0,83
0,09
0,39
0,39
0,09
-0,83
0,83
10,56
-48,98
-3,19
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-1,88
-0,81
-1,35
-2,50
-2,01
1,73
1,24
-1,19
-1,07
-0,90
-1,02
1,00
0,87
1,05
1,17
0,22
0,25
0,60
0,56
-0,59
-0,62
-0,28
-0,25
0,98
1,52
1,41
0,88
-0,85
-1,39
-1,49
-0,96
-0,29
-0,35
-0,72
-0,66
0,69
0,74
0,38
0,32
4,52
0,85
2,97



361
362
362
362
362
363
363
363
363
364
364
364
364
365
365
365
365
366
366
366
366
367
367
367
367
368
368
368
368
369
369
369
369
370
370
370
370
371
371
371
371
372

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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14,47
6,61
6,88
-1,77
-2,04
17,59
20,16
8,40
5,82
21,55
21,08
16,50
16,97
18,11
-12,99
-19,48
11,63
27,42
32,00
-13,81
-18,39
2,22
4,36
31,07
28,94
0,39
23,15
26,37
3,61
24,73
25,51
-50,26
-51,04
57,63
60,23
24,66
22,06
24,61
25,44
-49,92
-50,75
57,37

19,19
-9,58
-8,24
-9,97

-11,31

-11,17

1,70
-0,66

-13,53
8,64
8,54

-14,36

-14,26
19,92
13,70

-18,73

-12,51
-4,13
18,74
9,58

-13,30
-1,89
8,78
14,12
3,45

-11,06
-6,51
9,60
5,05
6,30
10,20
-4,95
-8,85
0,08
13,07
5,95
-7,04
5,99
10,13
-4,94
-9,08
0,03

-1,22
-13,57
10,35
17,35
-25,35
-10,04
4,81
11,04
-13,45
-5,03
0,75
-0,96
12,81
-3,50
17,02
-7,78
1,20
9,83
8,91
0,72
16,35
-2,32
17,72
8,99
10,52
-14,28
-1,92
-1,30
2,11
4,77
-2,43
0,73
0,64
8,31
-5,16
-2,68
4,90
-4,87
2,41
-0,78
-0,73
-8,30

-9,94
-2,94
2,98
-6,55
-6,53
-2,38
0,16
6,39
-2,37
-1,22
2,78
-9,19
16,21
-10,40
-3,39
-43,91
9,87
2,87
1,28
-1,41
-6,75
-1,27
3,02
1,64
6,29
14,14
-8,53
2,37
0,21
0,42
0,33
-0,72
0,57
1,32
-0,47
-0,90
1,02
-0,44
-0,33
0,71
-0,58
-1,30
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6,63
0,13
-0,22
-2,23
-1,88
-1,82
-1,57
-0,64
-0,89
-3,62
-3,77
-1,36
-1,21
-2,45
0,62
-4,18
-7,25
-0,06
0,09
1,71
1,57
1,45
1,99
1,05
0,51
7,51
7,88
-2,06
-2,42
-0,80
-1,03
-1,03
-0,79
-0,98
-1,21
-1,14
-0,91
0,78
1,01
1,00
0,77
0,96



372
372
372
373
373
373
373
374
374
374
374
375
375
375
375
376
376
376
376
377
377
377
377
378
378
378
378
379
379
379
379
380
380
380
380
381
381
381
381
382
382
382

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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59,97
24,60
22,00
-10,16
-10,64
26,93
27,82
-46,91
-44,56
-8,66
-11,01
-30,70
-31,01
47,20
47,52
-121,88
-121,02
-27,85
-28,71
-30,93
-30,63
48,09
47,79
-121,27
-122,13
-28,62
27,77
-10,57
-10,09
28,12
27,64
-44,91
-47,27
-10,92
-8,56
-6,32
-6,00
20,47
20,15
-24,60
-22,65
-5,23

13,01
5,94
-7,04
3,07
0,65
8,17
10,58
-8,36
3,39
10,57
-1,18
-3,36
-4,94
10,70
12,28
-12,08
-7,75
10,88
6,56
-4,93
-3,41
12,34
10,82
-7,80
-12,06
6,64
10,90
0,60
3,02
10,67
8,25
3,38
-8,44
1,17
10,65
2,98
4,59
9,88
8,28
-4,84
4,94
8,42
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5,06
2,66
-4,99
-2,64
1,15
0,34
0,01
-4,69
1,84
1,08
2,42
1,13
0,71
-0,05
1,22
1,15
1,28
0,75
1,06
0,71
1,13
1,27
-0,04
1,28
1,15
1,06
0,75
1,15
-2,61
-0,03
0,33
1,83
-4,61
-2,39
1,08
3,09
-0,89
-0,15
0,65
5,25
-1,22
-0,83

0,45
0,90
-1,04
-1,38
0,97
1,82
1,62
-1,36
0,49
0,62
-0,28
0,97
0,94
1,64
1,99
0,35
-0,18
1,12
0,61
0,94
0,97
2,00
1,65
-0,18
0,35
0,61
1,12
0,97
-1,38
1,62
1,81
0,48
-1,34
-0,27
0,62
1,43
-0,79
-2,04
-1,50
1,59
-0,51
-0,48

1,19
1,11
0,89
0,42
1,04
1,17
0,55
0,18
0,92
0,98
0,24
0,73
0,32
0,31
0,72
0,67
0,29
0,29
0,67
-0,30
-0,69
-0,68
-0,30
-0,26
-0,63
-0,64
-0,26
-0,99
-0,42
-0,55
-1,12
-0,89
-0,17
-0,22
-0,94
-0,28
-0,67
-0,84
-0,45
0,14
-0,63
-0,71
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382
383
383
383
383
384
384
384
384
385
385
385
385
386
386
386
386
387
387
387
387
388
388
388
388
389
389
389
389
390
390
390
390
391
391
391
391
392
392
392
392
393

O cesan

qualidade em saneamento

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination
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-7,19
-23,28
-23,47
16,61
16,80
-82,38
-82,02
-22,15
-22,51
-23,43
-23,24
17,41
17,23
-82,28
-82,62
-22,45
-22,11

-5,96

-6,28
20,81
21,14
-23,04
-25,01

-7,14

-5,17
21,69
23,48
-53,33
-55,12
61,07
58,87
18,62
20,83
21,54
23,27
-52,86
-54,59
60,82
58,63
18,49
20,68

6,84

1,35
1,13
0,18
8,20
9,15
-7,01
5,21
6,76
4,96
0,19
1,09
9,23
8,32
-5,27
-6,98
5,05
6,77
4,55
2,94
8,35
9,97
4,94
-4,92
1,35
8,51
8,58
17,54
2,18
-6,78
12,30
1,29
-6,76
4,25
8,50
17,13
1,90
-6,73
12,24
1,29
-6,74
4,21
-36,46
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2,88
-0,73
-0,67
0,54
-1,76
-0,73
-1,18
-0,70
-0,67
-0,67
-0,73
-1,80
0,53
-1,18
-0,73
-0,67
-0,70
-0,90
3,05
0,69
-0,15
-1,21
5,15
2,84
-0,83
-3,12
7,87
1,93
1,07
-5,55
11,81
8,14
-3,39
3,09
-7,92
-2,01
-1,09
5,43
-11,76
-8,19
3,36
2,02

0,35
-0,76
-1,07
-1,79
-2,36
-0,41
0,20
-1,23
-0,44
-1,07
-0,76
-2,35
-1,79
0,20
-0,41
-0,44
-1,23
-0,79
1,41
-1,50
-2,02
-0,50
1,58
0,35
-0,48
0,24
0,35
1,45
-0,75
-0,61
1,54
1,70
-1,08
-0,24
-0,37
-1,46
0,74
0,59
-1,52
-1,71
1,08
7,72

0,06
-0,66
-0,40
-0,43
-0,69
-0,61
-0,27
-0,28
-0,62
0,38
0,62
0,65
0,41
0,24
0,58
0,58
0,25
0,62
0,28
0,45
0,80
0,60
-0,15
-0,07
0,68
1,03
0,51
0,50
1,02
1,29
0,86
0,74
1,17
-1,01
-0,49
-0,48
-1,00
-1,27
-0,84
-0,72
-1,14
-1,87
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O cesan

qualidade em saneamento

393 Gmax Combination -18,71 -41,57 -0,35 -0,68 -0,28
393 Gmax Combination -4,87 27,62 -1,04 0,87 0,52
393 Gmax Combination 20,67 32,73 -1,30 -7,95 -1,07
394 Gmax Combination 17,03 32,00 1,80 8,05 1,44
394 Gmax Combination 2,40 -41,12 -1,54 -8,32 1,77
394 Gmax Combination -19,18 -45,44 0,37 1,08 -0,14
394 Gmax Combination -4,55 27,69 1,04 -0,87 -0,46
395 Gmax Combination -12,62 -11,14 -0,24 -0,16 0,28
395 Gmax Combination -6,71 -9,95 0,04 0,03 0,19
395 Gmax Combination -3,07 8,21 -0,92 -0,04 0,00
395 Gmax Combination -8,99 7,03 -1,15 0,29 0,09
396 Gmax Combination -8,67 7,09 1,16 -0,29 -0,23
396 Gmax Combination -12,65 -12,83 0,25 0,45 -0,40
396 Gmax Combination -6,46 -11,59 -0,06 -0,04 -0,25
396 Gmax Combination -2,48 8,33 0,89 0,03 -0,08
397 Gmax Combination 14,40 -50,21 -2,36 -8,04 2,09
397 Gmax Combination -23,89 -57,87 0,57 -0,30 1,23
397 Gmax Combination -9,72 12,99 0,36 -2,32 0,43
397 Gmax Combination 28,58 20,65 0,34 1,69 1,29
398 Gmax Combination 23,29 19,59 -0,43 -1,71 -0,62
398 Gmax Combination 8,19 -55,91 1,28 8,48 -1,36
398 Gmax Combination -15,15 -60,57 -0,34 -0,60 -0,39
398 Gmax Combination -0,05 14,92 -2,28 1,94 0,35
399 Gmax Combination -16,11 -18,97 0,23 -1,98 0,48
399 Gmax Combination -24,79 -20,70 -0,06 -0,50 -0,02
399 Gmax Combination -17,76 14,42 1,29 1,14 0,11
399 Gmax Combination -9,08 16,16 1,01 0,94 0,61
400 Gmax Combination 0,58 18,09 -2,94 -1,32 0,10
400 Gmax Combination -7,14 -20,53 0,00 1,12 0,14
400 Gmax Combination -27,59 -24,62 -0,01 0,66 0,61
400 Gmax Combination -19,87 14,00 -2,92 -1,47 0,58
8.3. VERIFICA(;AO DAS TENSOES NO SOLO
A tabela a seguir apresenta as reagdes das placas no solo.
Tabela 8.2 — Reagdes no solo.
Joint  OutputCase CaseType F1 F2 F3 M1 M2 M3
Text Text Text KN KN KN KN-m KN-m KN-m
1 Gmax Combination 31,28 -36,23 145,88 0,00 0,00 0,00
2 Gmax Combination 0,00 -56,35 231,76 0,00 0,00 0,00
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O cesan

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax

IS0 95001

Certification

BUREAU VERITAS |

1828

SISTEMA DE GESTAQ DA QUALIDADE CERTIFICADO

qualidade em saneamento

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

0,00
49,88
-38,16
-60,65

0,00
31,22
-37,95

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00
136,80
196,42

0,00

0,00
136,13

0,00

-116,71
-168,48
-117,31

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00
-78,96

-107,86
-92,02
-97,44

-106,90

0,00
0,00
-33,56
0,00
57,05
36,65
34,01
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
-98,46
0,00
0,00
-126,30
100,36
128,84
105,39
0,00
-103,20
-101,11
-71,00
-89,43
-82,07
-87,00
-93,64
-46,75
-53,24
-76,78
-89,53
-102,61
-58,32
0,00
0,00
0,00
0,00
0,00

376,04
232,30
141,25
224,75
231,46
145,84
140,96
29,13
58,25
116,50
58,25
29,13
58,25
58,25
29,13
29,13
259,11
379,33
487,14
307,69
258,73
307,48
253,74
372,65
253,75
69,01
48,46
61,04
56,02
59,38
63,92
31,91
36,34
52,41
61,11
70,04
39,80
50,14
68,48
58,43
61,87
67,87

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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qualidade em saneamento

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

-97,90
-1,04
-0,70

-78,46

-91,36

-106,04

-0,66
-21,35
-41,36
-59,50

-0,75
68,80
93,00
83,26
85,81
99,31
87,42
59,05
49,37
68,75
83,28
99,39
59,13
18,64
38,35
58,57
36,21

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00

0,00
18,62
38,33
58,59

0,00
0,00
0,00
0,00
0,00
0,00
0,00
-18,06
-35,80
-53,22
-66,83
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
-21,10
-42,51
-63,83
-38,90
77,41
101,93
89,96
89,77
102,75
86,95
58,20
46,54
71,57
82,30
93,43
52,86
21,27
42,72
63,95

62,16
78,39
67,49
49,82
58,00
67,33
77,93
25,89
50,70
74,10
90,52
46,96
63,48
56,83
58,57
67,78
59,67
40,30
33,70
46,92
56,84
67,83
40,36
27,12
55,19
83,54
51,27
52,83
69,57
61,40
61,27
70,13
59,35
39,72
31,77
48,85
56,17
63,77
36,08
27,22
55,32
83,64

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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qualidade em saneamento

Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

36,27
-21,16
-40,86
-58,54
-0,32
36,77
0,00
0,00
58,34
-31,74
-50,44
0,00
36,50
-31,40
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
-69,24
-93,13
-83,24
-85,08
-98,37
-85,63
-57,85
-47,87
-68,38
-82,07
-96,87
-57,07
-18,81
-38,51
-58,55
-36,01

38,87
18,21
35,90
53,06
66,20
-33,69
-55,51
0,00
0,00
-35,05
0,00
56,51
34,37
35,60
-99,95
-74,54
-88,71
-86,72
-86,47
-98,88
-46,46
-55,77
-71,45
-83,28
-95,86
-54,90
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
-19,28
-38,92
-58,54
-35,70

51,29
25,87
50,44
73,38
89,44
141,75
229,30
371,49
224,88
142,47
226,81
228,27
141,35
141,61
68,22
50,88
60,55
59,19
59,02
67,49
31,71
38,07
48,77
56,84
65,43
37,47
43,96
59,13
52,85
54,02
62,45
54,37
36,73
30,39
43,42
52,11
61,50
36,24
25,10
51,02
77,13
47,23

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax
Gmax

Gmax
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Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination
Combination

Combination

76,46
104,39
89,46
94,86
104,46
95,97
76,02
89,03
104,05
20,66
40,19
58,01
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
20,49
39,83
57,49
-18,50
-37,68
-56,98
-34,84
0,00
0,00
0,00
0,00
0,00
0,00
-269,01
-249,70
-165,98
-166,02
-248,93

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
-19,29
-38,33
-57,10
72,30
100,86
83,59
88,68
95,35
85,52
54,09
45,44
74,89
86,21
97,21
54,18
19,53
38,52
56,97
19,35
38,59
57,31
34,51
-204,21
-177,71
-119,36
-84,72
-195,46
-113,38
0,00
0,00
0,00
0,00
0,00

52,19
71,25
61,06
64,75
71,30
65,51
51,88
60,77
71,02
27,27
53,59
78,57
49,35
68,84
57,06
60,53
65,08
58,37
36,92
31,02
51,11
58,84
66,35
36,98
27,32
53,48
78,12
24,96
50,26
75,29
45,67
86,40
75,18
50,50
35,84
82,70
47,97
182,79
169,67
112,78
112,81
169,14

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
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171 Gmax Combination -165,73 0,00 112,61 0,00 0,00 0,00
172 Gmax Combination -100,06 -117,55 117,72 0,00 0,00 0,00
173 Gmax Combination -86,49 -97,05 99,83 0,00 0,00 0,00
174 Gmax Combination 256,36 0,00 174,19 0,00 0,00 0,00
175 Gmax Combination 275,71 0,00 187,34 0,00 0,00 0,00
176 Gmax Combination 149,66 0,00 101,69 0,00 0,00 0,00
177 Gmax Combination 148,99 0,00 101,24 0,00 0,00 0,00
178 Gmax Combination 254,43 0,00 172,88 0,00 0,00 0,00
179 Gmax Combination 148,39 0,00 100,83 0,00 0,00 0,00
180 Gmax Combination 102,91 -108,24 115,72 0,00 0,00 0,00
181 Gmax Combination 78,24 -86,18 89,62 0,00 0,00 0,00
182 Gmax Combination 0,00 195,33 82,64 0,00 0,00 0,00
183 Gmax Combination 0,00 178,37 75,47 0,00 0,00 0,00
184 Gmax Combination 0,00 110,73 46,85 0,00 0,00 0,00
185 Gmax Combination 0,00 83,31 35,25 0,00 0,00 0,00
186 Gmax Combination 0,00 205,56 86,97 0,00 0,00 0,00
187 Gmax Combination 0,00 118,29 50,05 0,00 0,00 0,00
188 Gmax Combination 101,87 107,89 114,86 0,00 0,00 0,00
189 Gmax Combination 76,90 83,73 87,68 0,00 0,00 0,00
190 Gmax Combination -99,56 118,48 117,78 0,00 0,00 0,00
191 Gmax Combination -86,14 96,67 99,43 0,00 0,00 0,00

A tensdo no solo sera determinada pela equacéo;

Pconcreto + Pagua +SC
Osolo = A

Conforme somatério da coluna F3 que sdo as reacdes em z e equivale ao somatorio do
numerador da equacao, temos 17138,56 kN. A area do apoio no solo é de 167,70 m2.
Temos uma tenséo no solo de;

_ 1713856 _ 0o o0 N 10289 1 g0 K9 (o
7= 167,70 “Tm2 T T " em?2 T sz(o)

Logo a fundacdo ndo poderd ser do tipo direta.

8.4. ARMACAO NA LAJE DE FUNDO

As figuras 8.2 e 8.3 apresentam os momentos fletores na laje de fundo.
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Figura 8.2 — Momento na diregéo X.

l |

o

>~

90, -75 60, 45 30, -15, 0, 15, 30 45 60 75 90 105

SAP2000 v14.2.2 - File:Modelagem - Decantador SMJ - Resultant M11 Diagram (Gméx) = KN m, C Units

Figura 8.3 — Momento na diregéo Y.

-56,0 480 -400 -320 -240 -160 -80

SAP2000 v14.2.2 - File:Modelagem - Decantador SMJ - Resultant M22 Diagram (Gmax) - KN, m, C Units

0,0 80 160 240 320 400 480

Conforme modelagem os esforgos maximos nas lajes de fundo séo:

8.4.1. Laje de fundo 12 etapa

Mx = 39,20 kNm

Laje h=30 cm — {My — 4256 kNm

Engastes (apoio das paredes centrais) > M = 46,61 kNm

A figura a seguir apresenta o resultados do dimensionamento

ENGESOLO ENGENHARIA LTDA.
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a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINAGAO DA ALTURA UTIL

Momento Fletor Maximo = kN.m  d = altura total — cobrimento — 1, 58armadura
fck = MFPa
Adotaremos g da armadura = -mm

Cobrimento da armadura = -mm
Adotar d= cm

2) DETERMINAGCAD DE KMD

J“d
KMD= m = | 00445

Conforme tabela temos: EMD = 0,0445 = Kx :-
- Kzr=

3) DETERMINACAO DA AREA DE ACO

. S
A= kz.d.fps - enr’/m
os%oh = [N o
A =] 023%bh= | e
E,S%bhﬂ = - cmfm

fvd

Para calcula da area de aco sera considerada a taxa de aco de 6,90 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL

Momento Fletor Maximo = kN.m  d = altura total — cobrimento — 1,5@armadura
fck =
Adotaremos e da armadura = -mm

-h = -l:m Cobrimento da armadura = -mm

Adotar d= cm

2) DETERMINACAO DE KMD

M

Conforme tabela temos: EWD = 00483 =Ky .—_-
S Kzr=

3) DETERMINACAD DA AREA DE ACO

.IH d’

= = Z
izar,,  NEE c/m

0.15%bh = [ cm¥m

4 =) ozswbh= [NEEEN cm/m

d
3,5%1:;:% = I
¥y

As

Para calcula da &rea de ago sera considerada a taxa de aco de 6,90 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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c) Engaste
1) PARAMETROS DE ENTRADA 2) DETERMINACAD DA ALTURA UTIL
Momento Fletor Maximo = kM.m  d = altura total — cobrnimento — 1_5earmadura
fck = MPa

Adotaremos e da armadura = -mm

-h = -l:m Cobrimento da armadura = -mm

Adotar d: cm

2) DETERMINAGAO DE KMD

M
KMD = o~ = [(o0s2 |

Conforme tabela temos: KEMD = 00529 —=Kx '
= K=z =

3) DETERMINACAO DA AREA DE ACO

My
ks ) Fog - env’fm
015%bh = [
4 =) ocz3eh= [N cm/m

d
3,5%1:-}:% = [ cm
-

Para calcula da &rea de ago sera considerada a taxa de aco de 6,90 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.

8.4.2. Laje de fundo 22 etapa

Mx = 61,00 kNm

Laje h=30 cm — {My — 63,34 kNm

Engastes (apoio das paredes centrais) - M = 54,00 kNm

A figura a seguir apresenta o resultados do dimensionamento
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a) Diregdo x

1) PARAMETROS DE ENTRADA 2) DETERMINACAD DA ALTURA UTIL

Momento Fletor Maxima = d = altura total — cobrimento — 1,5@armadura

fck =

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm

Adotar d= cm

2) DETERMINACAOD DE KMD

M

Conforme tabela temos: EMD = 00892 —Kx .—_-
—“Kz=

3) DETERMINACAO DA AREA DE ACO

.IH d’

= —= 2
izd s~ N o/

0.15%bh =  [EE cm/m

4 ol 0,23%bh = - cmim

cd
3,5%bh ;_d = [ o/
¥

As

Para calcula da &rea de ago sera considerada a taxa de aco de 8,55 cm?/m. Seré utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.
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b) Direcaoy

1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL

Momento Fletor Maximo = d = altura total — cobrimento — 1, 58armadura

fck =

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar dzmcm

2) DETERMINACAO DE KMD

M
KMD = 5ot = [ooms |

Conforme tabela temos: EMD = 00718 =Ky =-
=+ Kz=

3) DETERMINACAD DA AREA DE ACO

M,

= kz.d. fya 2 - cnv/m

osopn = [ e/
a4 =) o23%bh= SRR cm¥m

d
ssouon s IR o/

AS

Para calcula da area de aco sera considerada a taxa de aco de 8,88 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.
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c) Engaste
1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = d = altura total — cobrimento — 1 5sarmadura

fck =

Adotaremos 8 da armadura = -mm

Cobrimento da armadura = -mm

d= cm

[2413 ]
Adotar d:cm

2) DETERMINACAO DE KMD

Mg

KMD = o ——= [oos13]

Conforme tabela temos: EMD = 00613 - Kx :-
—“ K=

3) DETERMINACAD DA AREA DE ACO

ossavn = [N o/
a4 =) 023%bh= [N cmm

el
3500bh 2 — [ cm/m

fvd

Para calcula da area de aco sera considerada a taxa de aco de 7,52 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g12.5 ¢/10 que equivale a 12,30 cm2/m.
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8.5. ARMACAO NAS PAREDES

As figuras 8.4 e 8.5 apresentam os momentos fletores nas paredes.

Figura 8.4 — Momento na diregéo X.

90, -75, 60, 45 30, -15, 0, 15, 30 45 60 75 90 105

5AP2000 v14 .2 2 - File:Modelagem - Decantador SMJ - Resultant M11 Diagram (Gmax) - KN, m, C Units
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Figura 8.5 — Momento na diregéo Y.

7775\

560 480 400 320 -240 -160 80 00 80 160 240 320 400 480

SAP2000 v14.2.2 - File:Modelagem - Decantador SMJ - Resultant M22 Diagram (Gmax) - KN, m, C Units

Conforme modelagem os esfor¢os maximos nas lajes de fundo sao:

Mx = 18,50 kNm

Paredes e=20cm — {My = 18,50 kNm

Mx = 12,40 kNm

Paredes e=30cm — { My = 12,40 kNm

A figura a seguir apresenta o resultados do dimensionamento
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a) Parede de 20 cm direcdo x/y

1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momento Fletor Maximo = kM.m  d = altura total — cobrimento — 1. 5@armadura
fck = MPa

Adotaremos e da armadura = -mm

Cobrimento da armadura = -mm
Adotar d=cm

2) DETERMINACAO DE KMD

M
KMD = o= [ooer7 |

Conforme tabela temos: EMD = 0,0617 = Kx =-
<+ Kz=

3) DETERMINACAO DA AREA DE ACO

Mg

As=—F—= 2
izar, - R

0,15%bh = [N cm/m
4 =] o23%eh= [N cr/m

d
3,5%1:!:% = I o
¥

Para calcula da &rea de ago sera considerada a taxa de aco de 4,60 cm?/m. Serd utilizada
armadura dupla (face superior e inferior) de 8.0 ¢/10 que equivale a 5,00 cm2/m.
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b) Parede de 30 cm direcéo x/y

1) PARAMETROS DE ENTRADA 2) DETERMINACAO DA ALTURA UTIL
Momenta Fletor Maxima = -kN.m d = altura total — cobrimento — 1_5@armadura
fck = rPa

Adotaremos e da armadura = -mm

-h = -l:m Cobrimento da armadura = -mm

d= cm

[ 2450 |
Adu:l-tard:Em

2) DETERMINAGAO DE KMD

M
KMD = bf-d:fm =

Conforme tabela temos: EMD= 00141 —=Kx=
=Kz =

3) DETERMINACAOD DA AREA DE ACD

My
et SR :
wrd oo~ R c/m

015%5h = (B0 cm/m
4 =) o023%bh= [HEEEN cm/m

cd
3,5%bhf— = [ c/m

fvd

Para calcula da area de aco sera considerada a taxa de aco de 6,90 cm?/m. Sera utilizada
armadura dupla (face superior e inferior) de g10.0 ¢/10 que equivale a 7,80 cm2/m.
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DIMENSIONAMENTO — EEEB-E

9.1. MODELAGEM ESTRUTURAL

As figuras 9.1 e 9.2 apresentam as dimensfes em planta e corte.

Figura 9.1 — Dimensdes da EEEB-E — Planta.

Figura 9.2 — Dimensdes da EEEB-E — Corte.
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A modelagem estrutural foi feita no software SAP-2000 considerando os parametros
apresentados no item 2.

Os carregamentos utilizados no dimensionamento foram:
e Cargas Permanentes (CP)
Peso proprio
e Sobrecargas (SC)
Carregamento na laje/tampas de cobertura (SC)
Carregamento na laje de fundo (SCLF)
Carregamento nas paredes lado interno (SCPI)

Carregamento nas paredes lado externo carga (SCPE)

Combinacédo para dimensionamento das barras
Comb 1: 1,4CP + 1,4SC

Comb 2: 1,4CP + 1,45C + 1,4SCLF

Comb 3: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI

Comb 4: 1,4CP + 1,4SC + 1,4SCLF + 1,4SCPI + 1,4SCPE

9.2. RESULTADOS DA ANALISE ESTRUTURAL

Conforme informado no item anterior a analise estrutural foi feita utilizando o software SAP
2000. As tabelas a seguir apresentam os resultados do dimensionamento eletrénico.

Tabela 9.1 — Esfor¢os nas placas.

Area OutputCase CaseType Fx Fy Mx My T

Text Text Text KN/m KN/m KN-m/m KN-m/m KN-m/m
1 Gmax Combination -5,400 -9,550 -1,014 0,078 -0,094
1 Gmax Combination 0,770 -8,320 0,048 -0,034 -0,433
1 Gmax Combination 3,690 6,250 0,152 0,884 -0,626
1 Gmax Combination -2,490 5,020 0,642 1,571 -0,287
2 Gmax Combination -0,089 -7,980 0,021 -0,050 0,417
2 Gmax Combination -6,060 -9,180 -1,015 0,072 0,078
2 Gmax Combination -3,220 5,010 0,643 1,572 0,278
2 Gmax Combination 2,750 6,210 0,206 0,882 0,618
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3 Gmax Combination -0,180 5,510 0,530 1,548 -0,222
3 Gmax Combination 1,220 5,790 0,258 0,905 -0,554
3 Gmax Combination 1,720 8,290 0,387 1,853 -0,476
3 Gmax Combination 0,320 8,010 0,706 2,679 -0,144
4 Gmax Combination 2,580 6,150 0,187 0,878 0,538
4 Gmax Combination -0,230 5,590 0,530 1,550 0,215
4 Gmax Combination 0,160 7,530 0,706 2,680 0,119
4 Gmax Combination 2,970 8,090 0,372 1,787 0,442
5 Gmax Combination 5,390 9,110 0,635 2,665 -0,148
5 Gmax Combination -2,770 7,480 0,453 1,866 -0,313
5 Gmax Combination -3,080 5,890 0,534 2,878 -0,100
5 Gmax Combination 5,070 7,520 1,303 2,806 0,065
6 Gmax Combination 2,370 7,950 0,430 1,799 0,275
6 Gmax Combination 5,920 8,660 0,636 2,666 0,118
6 Gmax Combination 5,690 7,520 1,302 2,802 -0,090
6 Gmax Combination 2,150 6,810 0,540 2,775 0,067
7 Gmax Combination -0,280 6,420 1,393 2,824 0,203
7 Gmax Combination -5,420 5,400 0,493 2,870 0,427
7 Gmax Combination 2,670 45,850 0,836 3,250 0,424
7 Gmax Combination 7,810 46,870 -0,585 0,757 0,200
8 Gmax Combination -2,400 5,960 0,477 2,762 -0,456
8 Gmax Combination -0,073 6,430 1,392 2,820 -0,228
8 Gmax Combination 8,000 46,780 -0,581 0,774 -0,249
8 Gmax Combination 5,670 46,310 0,702 3,072 -0,477
9 Gmax Combination -4,000 -30,720 -0,111 -0,840 0,012
9 Gmax Combination 3,970 9,160 -0,282 -1,531 -0,015
9 Gmax Combination 4,550 9,270 -0,638 -1,519 -0,074
9 Gmax Combination -3,430 -30,610 -0,068 -1,773 -0,047
10 Gmax Combination -3,620 -31,630 -0,065 -1,761 -0,005
10 Gmax Combination 5,000 11,460 -0,640 -1,528 0,037
10 Gmax Combination 5,430 11,550 -0,267 -1,614 -0,030
10 Gmax Combination -3,180 -31,540 -0,085 -0,900 -0,072
11 Gmax Combination 4,970 9,530 -0,240 -1,523 -0,316
11 Gmax Combination 4,310 7,630 -0,123 -0,500 -0,457
11 Gmax Combination -6,990 5,770 -0,515 -1,159 -0,186
11 Gmax Combination -7,820 6,870 -0,641 -1,519 -0,045
12 Gmax Combination -6,760 8,870 -0,643 -1,529 0,005
12 Gmax Combination -7,780 5,220 -0,511 -1,138 0,137
12 Gmax Combination 7,770 8,200 -0,164 -0,611 0,412
12 Gmax Combination 7,430 11,750 -0,279 -1,616 0,279
13 Gmax Combination 3,620 7,990 -0,179 -0,511 -0,529
13 Gmax Combination 0,650 -6,890 -0,070 0,033 -0,371
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13 Gmax Combination -5,440 -8,500 0,919 -0,072 -0,101
13 Gmax Combination -2,350 6,900 -0,580 -1,172 -0,259
14 Gmax Combination -2,630 6,000 -0,575 -1,151 0,203
14 Gmax Combination -5,260 -8,470 0,923 -0,052 0,056
14 Gmax Combination 0,690 -7,150 -0,024 0,011 0,340
14 Gmax Combination 3,640 7,220 -0,198 -0,617 0,487
15 Gmax Combination  -28,730 10,620 -0,148 0,103 -0,059
15 Gmax Combination 50,420 26,450 0,120 -0,683 -0,149
15 Gmax Combination 43,270 -9,300 0,026 0,486 0,021
15 Gmax Combination  -35,880 -25,130 0,684 0,092 0,111
16 Gmax Combination 50,550 26,480 -0,110 0,625 0,211
16 Gmax Combination 43,410 -9,240 0,037 -0,374 0,061
16 Gmax Combination  -34,740 -24,870 -0,735 -0,255 -0,029
16 Gmax Combination  -27,590 10,850 0,257 -0,074 0,121
17 Gmax Combination 1,410 -4,910 -0,179 -0,913 -0,946
17 Gmax Combination 3,820 -4,430 0,212 -0,020 -1,132
17 Gmax Combination 5,360 3,260 -1,118 -0,147 -0,889
17 Gmax Combination 2,940 2,780 0,082 0,119 -0,702
18 Gmax Combination 3,670 -3,250 0,209 -0,036 -1,203
18 Gmax Combination 7,890 -2,410 0,347 0,094 -1,197
18 Gmax Combination 8,400 0,130 -2,301 -0,654 -0,944
18 Gmax Combination 4,170 -0,720 -1,112 -0,118 -0,950
19 Gmax Combination 7,430 -0,880 0,350 0,105 -1,156
19 Gmax Combination 2,690 -1,820 0,550 0,084 -1,176
19 Gmax Combination 1,910 -1,760 -3,229 -0,232 -0,911
19 Gmax Combination 7,690 -0,610 -2,315 -0,715 -0,890
20 Gmax Combination -1,300 -5,540 -0,400 -1,990 -0,736
20 Gmax Combination 5,640 -4,150 0,503 -0,086 -0,928
20 Gmax Combination 5,660 -4,060 0,193 -0,023 -1,093
20 Gmax Combination -1,280 -5,450 -0,093 -0,896 -0,901
21 Gmax Combination 6,020 -2,620 0,483 -0,173 -0,995
21 Gmax Combination 4,320 -2,960 1,057 0,396 -1,001
21 Gmax Combination 4,290 -3,130 0,395 0,105 -1,167
21 Gmax Combination 5,990 -2,790 0,190 -0,040 -1,161
22 Gmax Combination 4,990 -1,090 1,055 0,388 -0,978
22 Gmax Combination 9,510 -0,190 1,484 0,010 -0,994
22 Gmax Combination 9,450 -0,470 0,359 0,044 -1,153
22 Gmax Combination 4,930 -1,370 0,397 0,115 -1,137
23 Gmax Combination -4,660 -2,570 -0,770 -2,466 -0,278
23 Gmax Combination 2,290 -1,180 0,229 -0,504 -0,405
23 Gmax Combination 1,530 -4,970 0,479 -0,085 -0,666
23 Gmax Combination -5,420 -6,360 -0,294 -1,971 -0,539
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24 Gmax Combination 1,750 -3,130 0,298 -0,168 -0,423
24 Gmax Combination 8,320 -1,810 1,217 0,524 -0,400
24 Gmax Combination 8,240 -2,180 1,085 0,402 -0,735
24 Gmax Combination 1,680 -3,490 0,457 -0,179 -0,758
25 Gmax Combination 8,360 -1,440 1,212 0,502 -0,381
25 Gmax Combination 11,360 -0,840 1,733 0,028 -0,373
25 Gmax Combination 11,840 0,280 1,395 -0,006 -0,704
25 Gmax Combination 8,500 -0,390 1,083 0,390 -0,712
26 Gmax Combination -8,010 -7,870 -0,665 -4,949 0,228
26 Gmax Combination 3,270 -5,610 0,641 1,290 0,097
26 Gmax Combination 4,240 -0,790 0,275 -0,494 -0,106
26 Gmax Combination -7,040 -3,050 -0,825 -2,477 0,030
27 Gmax Combination 3,900 -3,420 0,395 0,048 0,410
27 Gmax Combination 7,770 -2,650 1,454 0,485 0,428
27 Gmax Combination 7,920 -1,890 1,194 0,518 -0,011
27 Gmax Combination 4,050 -2,670 0,342 -0,158 -0,029
28 Gmax Combination 8,130 -1,240 1,454 0,488 0,370
28 Gmax Combination 10,580 -0,750 1,781 -0,011 0,356
28 Gmax Combination 10,810 -0,950 1,731 0,029 0,006
28 Gmax Combination 8,000 -1,510 1,191 0,500 0,019
29 Gmax Combination 3,070 -1,920 0,138 -1,273 0,244
29 Gmax Combination 2,480 -2,030 0,967 -0,023 0,826
29 Gmax Combination 1,010 -9,370 0,385 -1,100 0,640
29 Gmax Combination 1,600 -9,260 -0,560 -2,479 0,056
30 Gmax Combination 3,220 -2,040 0,930 -0,260 1,043
30 Gmax Combination 8,210 -1,040 11,326 20,379 0,939
30 Gmax Combination 7,890 -2,630 11,370 20,462 0,738
30 Gmax Combination 2,910 -3,620 10,609 20,093 0,841
31 Gmax Combination 7,060 -0,660 11,331 20,369 0,919
31 Gmax Combination 13,120 0,550 11,543 20,039 0,906
31 Gmax Combination 12,960 -0,270 11,906 20,014 0,659
31 Gmax Combination 6,890 -1,480 11,364 20,472 0,672
32 Gmax Combination 5,870 -3,530 -0,167 -0,726 0,762
32 Gmax Combination 1,810 -4,340 0,318 0,083 1,005
32 Gmax Combination 1,190 -2,290 1,025 -0,011 0,842
32 Gmax Combination 5,590 -1,410 0,028 -1,300 0,606
33 Gmax Combination 1,330 -1,550 0,325 0,119 1,106
33 Gmax Combination 6,260 -0,560 0,292 -0,049 1,168
33 Gmax Combination 4,980 -1,690 1,291 0,371 1,128
33 Gmax Combination 1,450 -2,400 0,984 -0,247 1,066
34 Gmax Combination 3,620 -1,530 0,298 -0,029 1,149
34 Gmax Combination 11,360 0,015 0,172 0,075 1,180
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34 Gmax Combination 8,620 -0,350 1,636 -0,009 1,111

34 Gmax Combination 6,440 -0,790 1,293 0,359 1,079

35 Gmax Combination 2,210 1,420 0,036 0,086 0,637

35 Gmax Combination 5,710 2,120 -1,527 -0,241 0,871

35 Gmax Combination 4,530 -3,800 0,298 0,078 1,057

35 Gmax Combination 1,020 -4,500 -0,136 -0,719 0,819
Tabela 3.2 — Reag6es no solo.

Joint  OutputCase CaseType F1 F2 F3 M1 M2 M3
Text Text Text KN KN KN KN-m KN-m KN-m
1 Gmax Combination 0 0 2,256 0 0 0
2 Gmax Combination 0 0 2,256 0 0 0
3 Gmax Combination 0 0 52,452 0 0 0
4 Gmax Combination 0 0 2,256 0 0 0
5 Gmax Combination 0 0 2,256 0 0 0
6 Gmax Combination 0 0 2,256 0 0 0
7 Gmax Combination 0 0 2,256 0 0 0
8 Gmax Combination 0 0 2,256 0 0 0
9 Gmax Combination 0 0 2,256 0 0 0
10 Gmax Combination 0 0 2,256 0 0 0
11 Gmax Combination 0 0 2,256 0 0 0
12 Gmax Combination 0 0 2,256 0 0 0
13 Gmax Combination 0 0 2,256 0 0 0
14 Gmax Combination 0 0 2,256 0 0 0
15 Gmax Combination 0 0 2,256 0 0 0
16 Gmax Combination 0 0 2,256 0 0 0
17 Gmax Combination 0 0 2,256 0 0 0
18 Gmax Combination 0 0 2,256 0 0 0
19 Gmax Combination 0 0 2,256 0 0 0
20 Gmax Combination 0 0 2,256 0 0 0
21 Gmax Combination 0 0 2,256 0 0 0
22 Gmax Combination 0 0 2,256 0 0 0
23 Gmax Combination 0 0 2,256 0 0 0
24 Gmax Combination 0 0 2,256 0 0 0
25 Gmax Combination 0 0 2,256 0 0 0

A tens@o no solo sera determinada pela equacéo;
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Conforme somatorio da coluna F3 que sdo as reacdes em z e equivale ao somatorio do
numerador da equacéo, temos 106,60 kN. A area do apoio no solo é de 7,44 m2. Temos
uma tensdo no solo de;

_ 10660y as kN _ 14 R9T 04059 ok
7= 744 7 Tm2 o T T em2 T sz(o)

Logo a fundacdo ndo poderda ser do tipo direta.

9.3. ARMACAO LAJES E PAREDES

Conforme modelagem os esfor¢gos maximos nas lajes de fundo séo:

Mx = 11,91 kNm
My = 20,47 kNm

Laje e Parede h=20cm — {
Altura Gtil = altura total — cobrimento — 1,5garmadura.
Para este caso adotaremos o aco g10,0mm e o cobrimento de 4,00 cm, logo;

d=20—-4,0—-1,5x1,0 = 14,50 cm = 14cm

Direcao x
KMD — Mg  14x1,4x1191 00298
"~ bf.d®.f, 1,00x0,142x30.000
Direcéo y
My 1,4x1,4x20,47
KMD = =0,0512

bf.d% f,, _ 1,00x0,142x30.000

Conforme tabela temos:

KMD = 0,0298 - Kx = 0,0449 e Kz = 0,9820

KMD = 0,0512 - Kx = 0,0758 e Kz = 0,9697

150 3001 5 ENGESOLO ENGENHARIA LTDA.

BUREAU VERITAS Rua Alcobaca, 1.210 - Bairro S&o Francisco - CEP: 31.255-210

Belo Horizonte-MG - Tel.: (31) 2103-4300 - Fax.: (31) 2103-4399
E-mail: engesolo@engesolo.com.br - www.engesolo.com.br




O cesan

qualidade em saneamento

Area de aco longitudinal:

Direcao x
Asx — M, _ 1,4x1,15x11,91 _ 279 )
¥ T kz.d f,q  09820x014x50 0™ /m
Direcao y
M, 1,4x1,15x20,47
= 4,86 cm?/m

A = =
Y = kz.d.f,q  0,9697x0,14x50
ASpmin = 0,23%bh = 0,23%x15x100 = 4,60 cm*/m

Para calcula da &rea de ago sera considerada a taxa de aco de 4,86 cm2/m.

Sera utilizada armadura dupla (face superior e inferior) de g10.0 ¢/15 que equivale a 10,40
cmz/m
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10. DIMENSIONAMENTO — EEEB-F

10.1. MODELAGEM ESTRUTURAL
As figuras 10.1 e 10.2 apresentam as dimensdes em planta e corte.

Figura 10.1 — Dimensdes da EEEB-F — Planta.
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Figura 10.2 — Dimensdes da EEEB-F — Corte.
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10.2. RESULTADOS DA ANALISE ESTRUTURAL
Da mesma forma que a EEEB-E os resultados foram apresentados em tabelas.

Conforme somatério da coluna F3 que sdo as reacdes em z e equivale ao somatorio do
numerador da equacao, temos 264,25 kN. A area do apoio no solo € de 10,13 m2. Temos
uma tenséo no solo de;

—264’25—2609kN—026kgf<120kgf k
0_10,13_ Tm2 T T em2 T sz(o)

Logo a fundacéo néo podera ser do tipo direta.

10.3. ARMACAO LAJES E PAREDES

A armacdo das lajes e paredes foi realizada com a mesma metodologia da EEEB-F.
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1. RELAGAO DE DESENHOS
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RELACAO DE DESENHOS -VOLUME 1 — TOMO A

ITEM | N2 ENGESOLO N2 CESAN TiTULO

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — FILTRO BIOLOGICO
01 11 023 001 A | B055-000-92-4-XX-0001 AERADO SUBMERSO - FORMA E ARMACAO -

- FOLHA 01/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — FILTRO BIOLOGICO
02 17 023 003 A | B055-000-92-4-XX-0002 AERADO SUBMERSO - FORMA E ARMACAO -

- e FOLHA 02/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — FILTRO BIOLOGICO
03 11 023 003 A | B055-000-92-4-XX-0003 AERADO SUBMERSO - FORMA E ARMACAO -

— T T FOLHA 03/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — FILTRO BIOLOGICO
04 11 023 004 A | B055-000-92-4-XX-0004 |  AERADO SUBMERSO - FORMA E ARMAGAO -

- FOLHA 04/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — FILTRO BIOLOGICO
05 17 023 005 A | B055-000-92-4-XX-0005 AERADO SUBMERSO - FORMA E ARMACAO -

- FOLHA 05/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL ~ FILTRO BIOLOGICO
06 11 023 006 A | B-055-000-92-4-XX-0006 |  AERADO SUBMERSO - FORMA E ARMAGAO -

— T R FOLHA 06/06

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — AMPLIACAO DO
07 -~ —= B-055-000-92-4-XX-0007 | LEITO DE SECAGEM - FORMA E ARMACAO - FOLHA

11_023 _007_A

—eT 01/02

SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — AMPLIACAO DO
08 > - = B-055-000-92-4-XX-0008 | LEITO DE SECAGEM - FORMA E ARMACAO - FOLHA

11_023 _008_A

- e 02/02

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — LEITO DE SECAGEM
09 | 47 023 00g A | B055-000-92-4-XX-0009 - FORMA E ARMACAO - FOLHA 01/03

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — LEITO DE SECAGEM
10 11,023 010.A | © 055-000-92-4-XX-0010 - FORMA E ARMAGCAO - FOLHA 02/03

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — LEITO DE SECAGEM
111 17 023 011 A | B0°5000-92-4-XX-0011 - FORMA E ARMACAO - FOLHA 03/03

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
12 11,023 012.A | © 055-000-92-4-XX-0012 | b0 e |MINAR - FORMA E ARMAGAO - FOLHA 01/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
131 11 023 013 a | B0°5000-92-4-XX0013 | ,or) | MINAR - FORMA E ARMACAO - FOLHA 02/11

SA_PR064_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
141 11 023 014 | B 055-000-92-4-XX-0014 | b0 e |MINAR - FORMA E ARMAGAO - FOLHA 03/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
151 11 023 015 a | B0°5000-92-4-XX0015 | hoe) | MINAR - FORMA E ARMACAO - FOLHA 04/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
16 11,023 016.A | ° 055-000-92-4-XX-0016 | poe | |MINAR - FORMA E ARMAGAO - FOLHA 05/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
171 11 023 017 a | B0°5000-92-4-XX0017 | ,oe) | MINAR - FORMA E ARMACAO - FOLHA 06/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
18 11,023 018.A | ° 055-000-92-4-XX-0018 | oo e |MINAR - FORMA E ARMAGAO - FOLHA 07/11

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
191 11 023 019 a | B0°5000-92-4-XX0015 | hoe) MINAR - FORMA E ARMACAO - FOLHA 08/11
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SA_PRO64_15_DE

ETE - PROJETO ESTRUTURAL — TRATAMENTO

20 11 023 020 A B-055-000-92-4-XX-0020 | por| IMINAR - FORMA E ARMACAO - FOLHA 09/11
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
21 11023 021 A B-055-000-92-4-XX-0021 | b e\ IMINAR - FORMA E ARMAGAO - FOLHA 10/11
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — TRATAMENTO
22 11 023 022 A B-055-000-92-4-XX-0022 | b e IMINAR - FORMA E ARMACAO - FOLHA 11/11
SA PROGA 15 DE ETE - PROJETO ESTRUTURAL — CASA DE
23 — -°- B-055-000-92-4-XX-0023 SOPRADORES - FORMA E ARMAGAO - FOLHA
11 023 023 A
=TT e 01/02
SA PROG4 15 DE ETE - PROJETO ESTRUTURAL — CASA DE
24 — -0= B-055-000-92-4-XX-0024 SOPRADORES - FORMA E ARMACAO - FOLHA
11023 024_A
- e 02/02
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
25 11023 _025_A B-055-000-92-4-XX-0025 ARMAGAO - FOLHA 01/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
26 11 023 _026_A B-055-000-92-4-XX-0026 ARMACAO - FOLHA 02/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
27 11 023 _027_A B-055-000-92-4-XX-0027 ARMACAO - FOLHA 03/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
28 11023 _028_A B-055-000-92-4-XX-0028 ARMAGAO - FOLHA 04/14
SA_PR064_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
29 11 023 029 A B-055-000-92-4-XX-0023 ARMACAO - FOLHA 05/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
30 _11_023 _030_A B-055-000-92-4-XX-0030 ARMAGAO - FOLHA 06/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
31 11 023 031 A B-055-000-92-4-XX-0031 ARMACAO - FOLHA 07/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
32 11023 _032_A B-055-000-92-4-XX-0032 ARMAGAO - FOLHA 08/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
3 11 023 033 A B-055-000-92-4-XX-0033 ARMACAO - FOLHA 09/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
34 11023 _034_A B-055-000-92-4-XX-0034 ARMAGAO - FOLHA 10/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
3 11 023 035 A B-055-000-92-4-XX-0035 ARMACAO - FOLHA 11/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
36 11023 _036_A B-055-000-92-4-XX-0036 ARMAGAO - FOLHA 12/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
36 11 023 _037_A B-055-000-92-4-XX-0037 ARMACAO - FOLHA 13/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — UASB - FORMA E
38 _11_023 _038_A B-055-000-92-4-XX-0038 ARMAGAO - FOLHA 14/14
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
39 11 023 039 A B-055-000-92-4-XX-0039 FORMA E ARMACAO - FOLHA 01/09
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
40 _11_023 _040_A B-055-000-92-4-XX-0040 FORMA E ARMAGAO - FOLHA 02/09
SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
a1 11 023 041 A B-055-000-92-4-XX-0041 FORMA E ARMACAO - FOLHA 03/09
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SA_PRO64_15_DE

ETE - PROJETO ESTRUTURAL — DECANTADOR -

42 _11._023 _042_A B-055-000-92-4-XX-0042 FORMA E ARMAGAO - FOLHA 04/09

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
43 1 11 023 043 a | B05>°000-92-4-XX-0043 FORMA E ARMAGAO - FOLHA 05/09

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
4 1 11 023 oaa_p | B055-000-92-4-XX-0044 FORMA E ARMAGAO - FOLHA 06/09

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
45 1 11 023 045 a | B05>°000-92-4-XX-0045 FORMA E ARMAGAO - FOLHA 07/09

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
46 1 11 023 oa6_a | B05>-000-92-4-XX-0046 FORMA E ARMAGAO - FOLHA 08/09

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DECANTADOR -
47 1 11 023 047 a | B05>°000-92-4-XX-0047 FORMA E ARMAGAO - FOLHA 09/09

SA PROE4 15 DE ETE - PROJETO ESTRUTURAL — ELEVATORIA DE
48 > - B-055-000-92-4-XX-0048 | RECIRCULAGCAO - FORMA E ARMAGAO - FOLHA

11_023 _048_A

- e 01/01

SA_PRO64_15_DE ETE - PROJETO ESTRUTURAL — DISPOSITIVO DE
49 11,023 049 A | ° 055-000-92-4-XX-0049 | 1, e\ AGEM - FORMA E ARMAGAO - FOLHA 01/01

SA PROGA 15 DE ELEVATORIA E ESGOTO BRUTO - PROJETO
50 11 018 001 A | B055-000-90-4-MC-0001 |  ESTRUTURAL - EEEB E - FORMA E ARMAGAO -

— e FOLHA 01/02

SA PROE4 15 DE ELEVATORIA E ESGOTO BRUTO - PROJETO
51 11 018 007 A | B-055-000-90-4-MC-0002 |  ESTRUTURAL - EEEB E - FORMA E ARMACAO -

- e e FOLHA 02/02

SA PROGA 15 DE ELEVATORIA E ESGOTO BRUTO - PROJETO
52 11 018 003 A | B-055-000-90-4-MC-0003 |  ESTRUTURAL —EEEB F - FORMA E ARMACAO -

- FOLHA 01/02

SA PROSA 15 DE ELEVATORIA E ESGOTO BRUTO - PROJETO
53 > —°="" | B-055-000-90-4-MC-0004 | ESTRUTURAL — EEEB F - FORMA E ARMAGAO -

11 018 _004_A

FOLHA 02/02
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