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APRESENTACAOQ

O presente documento consolida os servicos executados através do contrato
firmado entre a SRH/Ce — Secretaria de Recursos Hidncos do Estado do Ceara
e a SLA — Consultoria e Projetos Ltda, objetivando o Projeto Executivo da
Adutora ligando o Pogo PP-03 na localidade de Brejo Grande, no Municipio de
Santana do Cariri até Nova Olinda

Os estudos sao apresentados em 4 volumes contendo textos, fotos e desenhos,
conforme plano de edigac mostrado a seguir

» Volume 1 — Reiatdéno Geral

~ Volume 2 — Memoénia de Calculo

» Volume 3 — Especificagcées Tecnicas e Orgamento
~ Volume 4 - Desenhos

A seguir é apresentado o Volume 2 - Memoéria de calculo

Atenciosamente,

Fortaleza, margo de 2002
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1 - DADOS DO PROJETO
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1 - DADOS DO PROJETO
Os dados que orientaram o projeto s&o exibidos a seguir
+ Periodo diano de bombeamento — 20 horas,
e Vazdo de bombeamento — 32I/s,
o Desnivel maximo geométrico — 390,00m,
e Extensido de bombeamento — 12 300m,
« Numero de bombeamento — 3 unid
¢ Periodo de projeto — 20 anos,
e Consumo Per capita — 150i/hab dia,
o Demanda diana de mator consumo — 180l/hab dia,

+ Demanda horarnia de maior consumo — 270l/hab dia
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2 - CURVAS DO SISTEMA
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2 - CURVAS DO SISTEMA

A altura manomeétrica total AMT & dada pela expresséo abaixo

185 2
AMT =H, +10,643* —C—l%bﬁ*uo,oezb*%*zh

Foram preparados curvas do sistema para o0s dois trechos nas seguintes
condigbes

a) Primeiro trecho — da estaca -1 a 607 +15,00 (reservatorio)

Da estaca -1 a 0 com 145,00 metros de extens&o, dentro do pogo, tubo de
aco flangeado com didametro de ® = 150mm

Da estaca 0 a 607 + 15,00m tubos de FoFo com diametros de @ = 250mm e
¢ = 300mm

b) Segundo trecho — da estaca 607 + 15,00m a estaca 1008 (fim do trecho)
Da estaca 607 + 15,00m a 800 tubos de FoFo e PRFYV de ® = 300mm

Da estaca 800 a estaca 1008 tubos de FoFo e PRFV de didmetro de @ =
150mm

Os coeficientes de rugosidade adotados sdo mostrados abaixo
- PRVF - C = 140,
- Ago-C =110,
- FoFo-C=110

Dos elementos do levantamento topografico e das informagdes do pogo PP - 03
tirou-se os seguintes dados do primeriro trecho

Cota da Bomba no POGO -~ e -145,00m

Cota da Boca do Pogo ~-------—-——--- - +100,00m

G6H010
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Cota do Primeiro Booster ————-—————eee e +98,58m
Cota do Segundo Booster --—------===—-cemmremcmmee e +115,62m
Cota de Entrada no Reservatorio -~----e--—-——mmmemmmeeeen +245,00m
Desnivel GeoOmMetrico --------reemmem oo +390,00m
Trecho em tubo de Ago © = 150mm ---------=---mcreeemv +145,00m
Trecho em tubo FoFo ® = 250mm e 300mm --------m--- 12 185m
Extensao total de recalque -------- 12 300m

Dos elementos da topografia e das informac¢des do reservatono apoiado em Nova
Olinda, tem-se as seguintes informagdes do segundo trecho (trecho gravitario)

Cota do N A no Reservatdrio da Partida ------——---------- +245 00m
Cota no Reservatono de Chegda -------=---vemommeecue +36,00m
Desnivel geométrico -—- -209,00m

Trecho das estacas 607 +15,00 a estaca 800 em tubos de FoFo

e PRVF de @ = 300mm -- —— 3845,00m
Trecho das estacas 800 a 1008 em tubos de FoFo e PRVF

de d =150mm ---em=mmmm- ———- - 4160,00m

As curvas do sistema para os dois trechos sao mostradas a seguir
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o | Hg | H1

H2

AMT(m)

0,00 -209,00 0,00

0,00

-209.00

0,01 -209,00 10,04

0,16

-198.80

&=

0.02 -209,00 36,20

0,65

-172.15

0,03 -209,00 76,64

1,47

-130.90

0.04 -209.00 130,49[

2,61

-75,90

0,05 -209,00 | 197,18

4,08

-71,75

0,06 -209,00 | 276,27

5,87

73,14

7,99

166,43

0,07 -209,00 | 367,44
0.08 -209,00 | 470,41

10,44

271,85

0.08 | -209,00 | 584,93 |

13,21

[ 389.14
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Q Hg | H1 H2 | AMT(m)
0,00 -209,00 0,00 0,00 -208,00
0.01 | -209.00 [ 1569 016 | -193.15
002 | -209,00 | 56,55 0,65 | -151.80
0.03 -209.00 119,73 1.47 -87.80
| 004 [ -20900 | 20386 | 261 -2,53
! 0,05 -209,00 308,05 4,08 103,12
0,06 -209,00 431,62 5,87 228 49
007 | -209,00 574 05 7,99 373,05
0.08 -209,00 734 92 10,44 536,36
0.08 -209,00 913,84 13:2) 718,05
CURVA DO SISTEMA
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Q Hg H1 H2 | AMT(m)
0,00 390,00 0,00 0,00 390,00
0,01 390,00 | 1,91 0,16 392,08
0,02 390,00 6,90 0,65 397,55

0.04 390,00 | 24,86 261 417 47
0,05 390,00 | 37.56 4,08 431,64
0,06 | 390,00 | 52,63 587 448 50
0.07 390.00 | 70.00 7.99 467 .99
008 | 390,00 ‘ 89.61 1044 | 490,05

0.03__| 390,00 ' 1460 | 147 | 406,07

0.08 390,00 111,43 13,21 514 64

CURVA DO SISTEMA
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3 - CALCULO DA POTENCIA DE RECALQUE

A poténcia de recalque foi determinada para as trés bombas do sistema, cu seja,
a bomba do pogo e dois Booster

3.1 - BOMBA DO POCO

A primeira bomba do ststema fica no Pogo PP-03 na cota —45,00m A agua devera
ser bombeada até o primeirc Booster, que fica localizado na estaca 4 e tem como
cota 98, 58m A vazao a ser bombeada € de 32 I/s Esse trecho tem extensdo de
225 00m. sendo 145,00m do comprimento do tubo de a¢o de @ = 150mm e 80,00m
em FoFo de diametro ¢ = 300mm

A altura de perda é dada pela expressao

1,85
1 1 1

185 2
A/—,f=1o,¢543*_%*;_1 +o,0326*% *3K,

185 2
+10,643* _Q" . L, +0,0826* Q—4 *ZK

185 487
C, ™ xD, D,

Adotando YK, 1gual a 6,00m para D1= 0,15m , 4,00m para D>, = 0,30me Cy = C, =
110, tem-se a altura de perda para bombear até o primeiro Booster

0.032'% 0.0322
AH =10 643* - ~145+ 00826 2932 . ¢ g
A% 10 x 0,15 " 015°
1,86 2
10643+ 0032 0032 , , o

4

*80+00826*
1107 x0 3077 0+ 0

AH = 5,67m, logo
AMT - 143,58 + 5,67 = 149.25m
Adotando Hman = 1,05*149 25 = 156 ,00m

A poténcia requerida para o bombeamento é dada por

p-r QHum
75.n

14
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onde
P = poténcia em C V
v = peso especifico da agua = 1000kgf/m?,
Q = vazao em m3/s,

Hman = altura manométrica,

n = rendimento global do conjunto elevatono = 60%

o_1000x0,032x 156

=111CV =110HP
75x0,60

Foi escolhida uma bomba submersa da inha EBARA Modelo BHA 1010 - 5 de

cinco estagios, rotor 156 — BR1010, acionada por motor com poténcia maior que
125HP

3.2 - PRIMEIRO BOOSTER

O primeiro Booster elevara a agua recebida na cota 98,58m até a cota 147,34m A
extensdo da rede nesse trecho &€ de 8720m, a vazdo é de 32 /s e a tubulagéo de
FoFo de diametro ¢ = 300mm

A perda de carga nesse trecho é de

185 2
0032 *8.720+0,0826* 0.032°

AH =10,643*
110'%5 x 0,30*% 0,30*

*10,0

AH=937+0,10=947m
A altura manomeétrica sera
Hman = 1,10 * (48,76 + 9,47) = 64,0m

A poténcia de bombeamento sera

P:},'Q'qun
75.n

GCh017 ®




. G A COMUL10DIA T DO 105 LIDA

_ 1000x 0,032 x 64,0

p
75x 0,60

=45 50CV =44 9HP

Para a vazdo de 115m°h e Hman = 64,0m escolheu-se a bomba KSB Meganorm
50 — 200 de 3500 rpm, acionada por motor de 50HP

3.2 - SEGUNDO BOOSTER

O segundo Booster elevara a agua recebida na cota 147,34m até o reservatério da
estaca 607 + 1500m, na cota 246,00m A extens&o do segundo trecho é de
4155,00m, sua vazao é de 32 |/s e tubulagdo de FoFo de @ = 300mm

A perda de carga nesse trecho é de

AH =10,643* 11012;0331":04,87 * 4.155 + 0,0826> %f’;—o'iz *10,0
AH =446 +0,11=457m
A altura manomeétnca sera
Hman = 1,10 * (98,66 + 457) = 114,0m
A poténcia necessaria para bombeamento sera
P 1000x0,032x1140 =81CV = 8O HP
75x0,60
Para a vazdo de 115m*h e Hman = 114m, escolheu-se a bomba KSB

MEGANORM 80 — 250 de 3500rpm acionada por um motor de 100HP

18
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4 - CALCULO DO CUSTO DE IMPLANTAGAO E OPERAGAO
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4 — CALCULO DO CUSTO DE IMPLANTAGAO E OPERAGAO

A escolha da adutora no primeiro trecho recaiu no didmetro de @ = 300mm de
FoFo, porgue na simulagdo com diametro de ® = 250mm de FoFo ocorre
sobrepressdes maiores que 200mca e, esse diametro ndo é fabricado na classe K-
9. Desta forma a adutora serd em FoFo de @ = 300mm no primeiro trecho e em
PRFV nos didmetros @ = 300mm ¢ = 100mm no segundo trecho.

Cs valores resumidos séo mostrados no guadro abaixo.

Periodo {2003 - 2023)

MATERIAL. . L0 VALORYR

FoFo K8 250 2.754.804,72
FoFo K9 300 3.046.524,72
VALOR DA TUBULAGAO- TRECHO GRAVITARIO
PRFV PN -16 150 124.800,00
PRFV PN - 16 300 353.740,00

18
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TUBULAGAO EM FERRO FUNDIDO DIAMETRO 250MM
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[_ALTURA MANOMETRICA = 334,00m |

ADUTORA : NOVA OLINDA

H ALTENATIVA COM FoFo DE 250mm ﬂ

VAZAQ 1| PoT | FUNC ENERGIA CUSTO - VALOR CORRENTE (R$)
ANO K W . HORAS S CHMOKMON | f ooyl e ¢ VALOR
Méadial{lidia)  Recalque (I/s) |BOMBEADAS] (kw) | (Wano) | CONS (kw h) (kw) § CONSUMO DEMANDA TUBULACAO. TOTAL PRESENTE
2003 766 500,00 ] 32,00 7 200,00 | 242887 | 48577318 | 2400,00 | 2914639 | 144000 | 1482610,00 | 1513496,39 | 151349639
2004 828 960,00 32,00 7 20000] 262648 | 52520583 240000 | 3151775 | 144000 32057,75 32057,75
2005 893 760,00 32,00 8 200,001 283179] 56638833 | 240000 | 3398150 [ 1440,00 35421,50 3542150
2006 $E0 720,00 32,00 g 20000{ 304395! 60878858 | 240000 | 3652738 | 144000 37967,38 37967,38
2007 | 1030 110,00 32,00 9 200001 3263807 65270068 | 240000 | 3016564 | 144000 40605,64 40605,64
2008 | 110193000 32,00 10 200001 349138 69627161 240000 | 4199630 { 144000 43336,30 43336,30
2009 | 1176 180,00 32,00 10 20000( 372661 ( 74532240 240000 | 4471934 | 144000 46158,34 4615934
2010 { 125288000 32,00 11 20000| 3gens7{ 7o3e1302] 240000 | 47634,78 | 1440,00 49074,78 49074,78
2011 | 133251000 32,00 12 20000| 4221931 ‘sa438568| 240000 | s0883,14 | 144000 52103,14 52103,14
2012 | 141488000 32,00 12 20000 448285| 90856027 [ 240000 | 53784,18 | 144000 55734,16 5523416
2013 ¢ 1500.180,00 32,00 13 20000| 475317 98063490 240000 { 5703800 | 144000 58478,09 58478,08
2014 | 1588 200,00 32,00 14 20000] 503208] 1008411,46] 240000 | ec3saee | 144000 81624,69 61824,89
2015 | 16709 460,00 32,00 15 20000| 532121 | 108424115] 240000 [ 6308447 | 144000 65204,47 85294,47
2016 | 177398000 32,00 15 20000]| se062] 112412398 240000 | 6744744 | 144000 BBBB7,44 68887,44
2017 { 187187000 32,00 16 20000] 5931,15] 118829099 240000 | 7117388 | 144000 72613,86 72613 86
2018 | 1972 980,00 32,00 17 20000] 8251,10] 125022005| 240000 | 7504320 | 144000 76453,20 76453 20
2019 | 2077 710,00 32,00 18 20000]| eseapz | 131880443 ] 240000 | 7800627 | 1440,00 8043627 80436,27
2020 { 2186 250,00 32,00 19 20000] eoes2 | 138538411 ] 240000 | 8312305 | 144000 84563,05 84563 05
2021 | 2208 570,00 2,00 20 20000] 728080] 145855911 ) 240000 | 873355 | 144000 8883355 88833,55
2022 | 241487000 32,00 21 20000] 765065) 153012943 240000 | 91807,77 | 1440,00 93247,77 93247,77
2023 | 2534 820,00 32,00 F7) 200,00 | 5031,33 | 1 606266,15| 400,00 | 9637597 | 144000 9781597 87815,97
TOTAL | 2754 804,72
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TUBULAGAO EM FERRO FUNDIDO DIAMETRO 300MM
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ﬂ ALTURA MANOMETRICA = 334 ,00m n

e T T A
ADUTORA : NOVA OLINDA

r

E- - v

“ ALTENATIVA COM FoFo DE 300 Iﬂ

o RDE, . T woras | POT | FoRC. ... PwRea D CUSTO.VAMORCOMENTER) ... § v
| Midin(liita) | Aucaique (is) | BOMBEADAS § @w) | (Wano) § CONS.(kw.h) | CONSUNIO | DEMARDA ‘
2003 766 590,00 32,00 7 20000 | 242887 ] 48577318] 240000 | 2914636 | 144000 | 177463000 | 1805216,39 | 1808216,99
2004 828 960,00 32,00 7 20000 | 262648 62529583] 240000 | 3151775 | 144000 32857,75 32957,75
2005 863 780,00 32,00 8 200,00 283179 566 358,33 2400,00 33981,50 1440,00 35421,50 35421,50
2006 960 720,00 32,00 8 20000 | 304395| 60878958 240000 | 36527,38 | 144000 37967,38 37967,38
2007 1 03¢ 110,00 32,00 9 200,00 3263,80 652 760,68 2400,00 35165,64 1440,00 40605,64 40605,64
2008 1 101 930,00 32,00 10 200,00 3491,36 698 271,61 2400,00 41896,30 1440,00 43336,30 43336,30
2009 1176 180,00 32,00 10 200,00 3 726,61 74532240 | 240000 | 44719,34 1440,00 45150,34 45159,34
2010 1252 860,00 32,00 11 200,00 3 968,57 78391302 | 2400,00 47634,78 1440,00 49074,78 4907478
2011 | 1332510,00 32,00 12 20000 | 4221,93| B44a38568| 240000 | 5066314 | 144000 52103,14 52103,14
2012 1414 860,00 32,00 12 20000 ] 448285| 896558927 | 240000 | 5379416 | 144000 55234,16 §5234,16
2013 | 1500 180,00 32,00 13 20000 | 475317 95063490] 240000 | 5703800 | 144000 58478,00 58478,00
2014 | 158820000 32,00 14 20000 | 503206 | 1006411,46] 240000 | 6038469 | 1440,00 61824,69 81824,69
2015 1 678 480,00 32,00 15 200,00 5 321,21 1084 241,15 | 2400,00 53854,47 1440,00 65204 47 65204,47
2018 | 1773960,00 32,00 15 200,00 | 562082| 112412396 240000 | 6744744 | 144000 68887 44 68887 44
2017 1871 870,00 32,00 16 200,00 5931,15( 1 186230,99 | 2400,00 71173,86 1440,00 72613868 72613,86
218 1 972 950,00 32,00 17 200,00 625110 | 125022005 | 2400,00 75013,20 1440,00 7645320 76453,20
2019 2 077 710,00 32,00 18 200,00 658302 131660443 240000 78506,27 1440,00 80438,27 80438 27
2020 2 186 250,00 32,00 19 200,00 6926092 | 1385384,11 2400,00 83123,05 1440,00 8456305 84583,05
2021 2 298 570,00 32,00 20 200,00 728280 | 145855911 2400,00 87393,55 1440,00 £8833,55 83833,55
2022 | 2414 670,00 32,00 21 200,00 | 765065{ 153012943 2400,00 | 91807,77 | 144000 93247,77 93247,77
2023 2 534 620,00 32,00 22 200,00 803133 | 16068266,15| 2400,00 98375,97 1440,00 97815,87 97815,97
TOTAL | 3.046.524,72
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5 — CALCULO DOS TRANSIENTES HIDRAULICOS
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5 — CALCULO DOS TRANSIENTES HIDRAULICOS

O calculo dos transientes hidraulicos foi feito usando o Soft CTRAN desenvolvido
pela Fundagao Centro Tecnolégico de Hidraulica da Universidade de S&o Paulo.

No modelo CTRAN a modelagdo € abordada sem considerar a separagdo da
coluna ligwda

As equacgbes basicas que fundamentam a modelagem sao
e Equacéo de Quantidade de Movimento
e Equagao de Conservacao da Massa

A resolugdo numérica das equacgdes diferenciails que descrevem o fenémeno é
feita pelo Método das Caracteristicas

O sistema para efeito de resolugcao matematica for dividido em 42 tramos e 43 nos
para o trecho em recalque e 17 tramos e 18 nds para o seguimento gravitario No
né 1do 1° seguimento foi colocada a condigdc de contorno de Reservatorio +
Bomba + Valvula de Retencdo Nos nds 3 e 31 foram colocados dois Booster com
valvula de retengdo No né 43 final do sistema de recalque. foi considerada saida
livre O 2° trecho tem o né 18 como final do seguimento

A simulacdo considerou a parada da bomba por falta de energia e o fechamento
da valvula do reservatérno de jusante

O sistema foi rodado iniciaimente sem dispositivo de protegdo admitido pelo Soft
Os resultados sao apresentados a seguir Examinando as planilhas verifica-se que
em diversos trechos a subpressio atingiu a valores muito maiores modularmente
que —5.0mca limite aceito

Em seguida protegeu-se o sistema com dois tanques de alimentagéao unidirecional
(TAU) nas estacas 272 e 593 Estes tanques tém coluna inictal de 12,00m e
diametro de 250mm

Os resultados desta simulacdo sdo apresentados a seguir

24
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Examinando essas planilhas verifica-se que as pressdes negativas foram
corrnigidas Verifica-se também que as sobrepressdes atingem os valores maximos
de 335mca no Pogo e 219mca na adutora (envoitoria com protegdo)
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COTAS (m)

ENVOLTORIAS SEM PROTEGCAOQ
1° TRECHO D=300mm

11408} | |

DISTANCIA (m)

|
L

—— Cota max. (m)
—— Cota min. (m)
Cota Ter.(m)

|||||



3 SO A ol sy T A

ENVOLTORIAS SEM PROTEGAO PRIMEIRO TRECHO (D=300mm)

280 |  Cota : |Cotamin.| .Gota | P.MAX | P.MIN
0,00 57,71 1119 | 263.40 | 23607 | 9890 | 16459 | 137,17
26,67 5770 1125 | 264,02 | 236,04 | 9946 | 16455 | 13657
53.33 57.81 1139 | 26444 | 23600 | 10003 | 16441 | 13597
80,00 57 81 11.52 | 264.76 | 23595 | 100,58 | 164,17 | 135.36
80,00 57.53 11.05 | 26910 | 243.24 | -4500 | 31410 | 28824
11625 | 57.69 1108 | 26582 | 24180 | -903 | 27485 | 25083
152,50 | 57,70 1110 | 26145 | 24012 | 26.95 | 23450 | 21317
188,75 | 57.70 1113 | 262.70 | 238,10 | 6293 | 199,78 | 175.18
225,00 57.71 11,19 263,49 236,07 83,90 164 59 13717
22500 | 57,81 1152 | 264,76 | 23595 | 10059 | 164,17 | 13536
25167 | 57.80 11,71 26517 | 235091 | 99.92 | 16525 | 13509
278,33 57,79 11.88 26588 235 85 9925 166,63 136,60
30500 | 56,00 1201 | 266,32 | 23580 | 9858 | 167.74 | 13722
30500 | 56.00 1201 | 25837 | 21602 | 9858 | 15979 | 117.44
333,00 56,10 12,33 258,47 215,97 a8 95 159,53 117,03
361.00 | 56,11 1240 | 258,40 | 21594 | 9932 | 159,08 | 11662
389.00 | 56.11 12,46 | 25832 | 21590 | 9968 | 15864 | 11622
417 .00 56,11 12,63 255 24 215,87 100,05 158,19 115,82
44500 | 56,11 12.82 | 25817 | 21583 | 10042 | 157.75 | 115.41
44500 | 56.11 12.82 | 258,17 | 21583 | 10042 | 157.75 | 11541
476,25 | 56.12 12.98 | 258.08 | 21579 | 99.74 | 15834 | 116,05
507.50 | 56.12 1312 | 257,99 | 21576 | 99.06 | 158,93 | 116.70
538.75 | 56.12 13.24 | 257.01 | 21572 | 9838 | 15953 | 117.34
570,00 | 56,13 1330 | 25782 | 215689 | 97.70 | 160,12 | 117.99
601.25 | 56,13 13.57 | 257.73 | 21565 | 97.02 | 160,71 | 11863
632,50 | 58,40 1367 | 26213 | 21560 | 9634 | 16579 | 11927
66375 | 58,49 13,48 | 26203 | 21556 | 9565 | 166.38 | 11991
695,00 | 58.49 13,31 261,94 | 21553 | 0497 | 166,97 | 12056
726.25 | 58.50 1316 | 26185 | 21550 | 9429 | 167,56 { 12120
757,50 | 58.50 13,04 | 261,76 | 21546 | 9361 168.14 | 121.85
788,75 | 58.50 1283 | 26167 | 21543 | 9293 | 16874 | 12250
820.00 | 58,50 12.84 | 261,58 | 21539 | 9225 | 16933 | 12314
820,00 | 58,50 12,84 | 261,58 | 21539 | 9225 | 169,33 | 123,14
848.33 | 58,50 1274 | 26149 | 21536 | 9300 | 16848 | 12236
876,67 58,50 12 68 261 .41 215,34 93,78 187,85 121,58
905,00 | 58,50 1257 | 26133 | 21531 | 94,51 166,82 | 120.80
905,00 | 58,50 12,57 | 261,33 | 21531 | 9451 166,82 | 120,80
931,67 58,50 12,50 261,25 21528 04,34 166,50 120,84
958,33 | 58,50 1245 | 26117 | 21524 | 9418 | 16699 | 12107
98500 | 58.50 1244 | 261.09 | 21522 | 94.01 167,08 | 121.21
985.00 | 58,50 1244 | 26109 | 21522 | 9401 167,08 | 121,21
101640 | 58.50 1242 | 261.00 | 21518 | 9533 | 16567 | 11985
1047,80 | 58.50 1240 | 26090 | 21516 | 9665 | 16425 | 11851
1079,20 58,50 12,31 260,81 215,14 97 97 162,84 117,16
1110,60 | 58,50 1227 | 260,72 | 21510 | 9929 | 161,43 | 11581
1142.00 | 58,50 1230 | 260,63 | 21507 | 10062 | 16002 | 11445
1173,40 | 58,50 1233 | 26054 | 21503 | 101,94 | 15860 | 113,10
120480 | 58,50 1238 | 260.45 | 21500 | 10326 | 15719 | 11174
1236,20 | 58,50 1241 | 260.36 | 214,98 | 104,58 | 15578 | 110.40




ENVOLTORIAS SEM PROTEGCAO PRIMEIRO TRECHO (D=300mm)

Distdncia| Varao | Vazac Cotamin} Cota | P.MAX | P.MIN
P L L (m). | Tern{m) | (meca) | (mca)
126760 21497 | 10590 | 154,37 | 109,07
129900 | 58,50 12,35 | 26017 | 21494 | 107.22 | 15295 | 107,72
1299.00 | 58.50 1235 | 26017 | 21494 | 10722 | 15295 [ 107.72
132842 | 58,50 1230 | 26000 | 21491 | 10628 | 153,81 | 10863
1357,83 | 58.50 1222 | 260,00 | 21489 | 10534 | 15466 | 109,55
138725 | 58,51 1218 | 25092 | 21489 | 10440 | 15551 | 110,48
1416,67 | 58,51 1219 | 25983 | 21489 | 103,47 | 15637 | 11142
144608 | 5851 12,18 | 259.74 | 21490 | 10253 | 15722 | 112,37
147550 | 5851 1214 | 25966 | 21490 | 10158 | 15807 | 11331
1504,92 | 58,51 1213 | 25957 | 214,89 | 10065 | 158,92 | 11424
153433 | 5851 12.07 | 25949 | 21489 | 8971 159,78 | 11518
1563,75 | 58,51 12,01 | 25540 | 21487 | 9877 | 16063 | 116,10
159317 | 58.51 11,95 | 25931 | 21483 | 9783 | 16148 | 117,00
1622,58 58,51 12,01 259,23 214 82 96,89 162,34 117,93
165200 | 58.51 12,05 | 25914 | 214,80 | 9596 | 163,19 | 118.85
168142 | 5851 12,08 | 259,06 | 214,77 | 95.02 | 16404 | 119.75
171083 | 58.51 1213 | 258,97 | 21473 | ©94.08 | 16489 | 12066
1740.25 58,51 12,18 258 38 214,70 93,14 165,74 121,56
176967 | 58,51 12,26 | 25879 | 21466 | 9220 | 16658 | 12246
1799.08 | 5852 12.30 | 25870 | 21461 | 9126 | 16744 | 12335
182850 | 58,52 1231 | 25862 | 21459 | 9032 | 168,30 | 124,27
185792 | 58,52 1227 | 25853 | 21455 | 8938 | 169.15 | 12517
188733 | 58,52 1223 | 25845 | 21456 | 8845 | 17000 | 126.12
1916,75 | 58,52 12,14 | 258,36 | 21458 | 8751 | 170,85 | 127.07
1946 17 | 58,52 1212 | 258,27 | 21461 | 8657 | 171,71 | 128,05
197558 | 58.52 1200 | 258,19 | 21461 | 8563 | 172.56 | 128,98
2005,00 | 58,52 12,06 | 25810 | 21458 | 8469 | 17341 | 12989
200500 | 58,52 12,08 | 258,10 | 21458 | 84690 | 17341 | 129.89
204000 | 58,52 12,05 | 258,00 | 21455 | 8668 | 17132 | 127.87
207500 | 58,52 12,02 | 257,89 | 21450 | 8867 | 16922 | 12583
207500 | 58,52 12,02 | 257,89 | 21450 | 8867 | 16922 | 12583
210437 | 5852 1202 | 25781 | 21457 | 8320 | 16961 | 12637
213375 58,52 12,04 257,72 214,59 87,73 170,00 126,87
216312 | 58,52 1208 | 25764 | 21458 | 87.25 | 170.38 | 127.32
2192,50 | 58,52 1214 | 25755 | 21454 | 8678 | 17077 | 12776
222187 | 5852 1220 | 25746 | 21451 | 8631 | 17116 | 12821
225125 58,52 12,24 257 37 214,46 85,84 171,54 128,63
228062 | 5852 1232 | 25720 | 21454 | 8536 | 171,93 | 129,18
2310,00 58,52 12,39 257,20 214 55 84 849 17231 129,66
2339,37 | 5852 1244 | 25712 | 21452 | 8442 | 17270 | 130,10
236875 | 5852 1249 | 257,03 | 21451 | 8395 | 17309 [ 130,57
239812 | 58,52 1251 | 256,95 | 21448 | 8347 | 17347 | 131,01
242750 | 58,52 1250 | 256,86 | 21443 | 8300 | 173,86 | 13143
245687 | 58,52 1256 | 256,77 | 21445 | 8253 | 17425 | 131.92
2486 25 58,52 12,64 256 69 214 .48 82 06 174 63 132 42
251562 | 58,52 1267 | 25660 | 214,48 | 8158 | 17502 | 13290
254500 | 58.52 1273 | 256,51 | 214,51 | 8111 175,40 | 133,40
254500 | 58,52 12,73 | 25651 | 21451 | 8111 | 17540 | 133.40
2573,00 | 5852 1275 | 25643 | 21451 | 8189 | 17454 | 132,62
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VTS PN T VRV

Distancia| Vazso | Vazao | Cota [Commin| Cota | PMAX | P.MIN
R Cjmax gm)f (my ] Terim) | {meca) | (mca)

260100 | 5862 | 1277 | 256.35 | 214.55 | 8267 | 17367 | 13188

2629,00 58.53 12,83 256,26 214,58 83,46 172,81 131,12

2657,00 58,53 12,82 256,18 214 .56 5424 171,94 130,32

2685,00 58,53 12,97 25610 214,56 85,02 171,08 129.54

2685,00 58,53 12.97 256.10 214.56 85.02 171,08 129,54

2716,43 58,53 13,07 256,00 214,52 84 50 171,50 130,02

2747,86 58,53 13,15 255,91 214 61 83 98 171.83 130,63

2779.28 58,53 13,21 255,82 214,78 83,46 172,35 131,31

2810,71 58,53 1317 255,72 214 .82 82,95 172,78 131,87

284214 58,53 13,06 255,63 214,85 82,43 173,21 132,42

2873.57 58.53 13,04 255,54 214,91 81,91 173,63 133.00

29035,00 58,52 13.06 25545 214,85 81,39 174,05 133,46

2905.00 58,33 13.06 255,45 214,85 8139 174,06 133,46

2931.67 58,53 13.09 255,37 21491 81,77 173,60 133.14

295833 58,53 13,18 255,28 21507 82,15 173,14 132,92

298500 58,53 13,23 255,22 215,14 82,53 172,69 132 61

2985,00 58,53 13,23 255,22 215,14 82,53 172,89 132,61

3011 67 58.53 13,21 255,14 215,20 85,65 169,49 129,54

3038,33 58.53 13,23 255,06 215,30 88.78 166,29 126,52

306500 58,53 13,08 254 98 215,40 91,90 163,08 123.50

3065.00 58.53 13,08 254,98 215640 91,90 163.08 123.50

3095.77 58.53 12,85 254,89 215,50 92,92 161,97 122,58

3128,54 58.53 12,84 255,08 21564 93.84 161.14 121.70

3157.31 58,53 12,67 255.89 215,75 94 96 160,83 120,79

3188.,08 58,53 12,47 256 73 215,87 95,97 160,76 119,89

3218,85 58,53 12.36 257 49 216,02 96,99 160,50 119.03

324962 58 53 12,29 25812 216.21 88,01 160,11 118,20

3280.38 58,53 12,21 25872 216,42 99,03 159,69 117,39

331115 58.33 12,14 258,28 216,66 100,05 159,23 116,62

3341.92 58.53 12,08 259,83 216,83 101,07 158.76 115,76

337269 58,53 12.00 260,36 216,96 102.08 158,28 114.88

3403 48 58,53 11.88 260,87 217,14 10310 157,76 114,03

3434.23 58,53 11.77 261.39 217,34 104,12 157.27 113,22

3465,00 58,53 11,85 261,89 217,56 105,14 156,75 112.42

3465.00 58 53 11.65 251,89 217,56 105,14 156,75 112,42

349537 58,54 11,52 262,40 217.81 104,10 158,30 113,71

3525.74 58,54 11,37 262,90 218,08 103,06 159,84 115,02

355611 58,54 11,12 263,35 218,39 102,02 161,34 116,37

3586 48 58,54 10,91 263,74 218,72 100,98 162,76 117.74

3616 85 58,54 10,76 264,04 218,11 99,93 164,11 119,17

364722 58,54 10,62 264,31 219,56 98,89 165,42 120.67

367739 58,54 10,48 264,57 219,98 97.85 166,71 122,13

370796 58,54 10.38 264,77 220,31 96,31 167.96 123,70

3738.33 58,54 10.23 264,94 221,09 95,77 16917 125,32

3768,70 58,54 10,10 265,10 221,71 84,73 170,37 126,98

3799,07 58,54 10,02 265.26 222,36 893,68 171,58 128 67

3829.,44 58,54 9,93 265,42 223,04 92,85 172,77 130,39
3859.81 58 54 9.83 265,55 223,64 91,61 173,94 132,04
389019 58.54 9.69 285 65 224,38 90,56 175,09 133.82
GOt an
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ENVOLTORIAS SEM PROTECAO PRIMEIRO TRECHO (D=300mm)

i b DA

fazao: | - Cota ymin,|. Cota .| PMAK | PMIN

ey jmax (m) | Tergm) | (mea) | (mea)
3920.56 58,54 9,47 265,71 22516 89,52 176.18 135,64
3950,93 58,54 9.23 26573 22603 88,48 177.24 137.54
3981.30 58 54 9.04 265,74 226 98 87 44 178,30 139,54
4011 67 58,54 8,69 265,82 22782 86,40 179,42 141,42
4042 .04 58,54 g8.71 266,02 228,58 85,368 180,66 143 .22
4072 41 58 54 8,57 266 04 22931 84 32 181,72 144 99
410278 58,54 8,43 265,87 230,10 83,28 182,60 146,82
413315 58,54 8,36 265,61 230,92 82,24 183,37 148,68
4183 52 58 .55 3,30 26562 231,984 8119 184 43 150,75
4193,85 58,55 8,27 265 64 232,81 80,15 185,49 152,66
4224 26 58,55 8,23 265,02 23347 79 11 185,891 154 36
4254 63 58.55 8,20 264,86 233,40 78,07 186,79 155,33
4285 00 58,55 8,13 264 75 233,30 77.03 187,72 156,27
428500 58,55 8,13 264 75 233,30 77.03 187,72 156,27
4314 .41 58,55 8,07 264 66 233,19 77.85 186,72 15524
4343 82 58.55 8,04 264 63 233,10 78,86 185,77 154 24
437324 58,55 8,06 264 45 233,05 79,78 184,67 153,28
4402 65 58,55 8.12 264 14 233,02 80.70 183,45 152,32
4432 06 58,55 8.15 263,31 232,88 81,61 181,70 151,27
446147 5855 8,15 262 63 232,69 82,53 180,11 150,16
4490 88 58,55 £.19 261,99 23242 83 45 178,55 148 97
452029 58,55 8.19 261,38 232,35 84,38 177.02 147 99
4549 71 58,55 8,18 260,74 232,43 85.28 175,46 147,15
457912 58,55 g8.14 260 64 232,49 86,18 174,45 146 30
4608,53 58,55 8.1 260,50 232,56 87.11 173,39 145 45
4637 .94 58.55 8.12 260,37 23271 88.03 17234 144 68
4667 ,35 58,55 8.13 260,23 232,56 8394 171,29 143,62
469676 58,56 8.16 260,82 232,53 8986 170,96 142 67
472618 58,56 8,15 262,46 23243 890,78 171,69 141,65
475559 58,56 8,18 264 53 23228 91,649 172 84 140,54
4785,00 53,56 8.20 266,15 232,20 92 61 173,54 139,59
4785 Q0 58 56 820 256 15 232,20 g2 61 17354 139,59
481591 58 56 819 267 .27 23221 91,29 175,97 14092
4846.82 58 56 8,20 268,13 232.25 89,98 178,15 142 27
4877 73 58,56 820 268,80 23222 38,66 180,13 143 55
4908 64 58,56 8,18 269 35 23212 87.35 182.00 144 77
4939 54 58,56 8,15 27001 23193 36,03 183,98 145,80
4970 45 58,56 814 270,47 221,82 84,72 185.75 14710
5001,36 58,56 8,15 270,93 231,73 83,40 187.52 148,32
503227 58,56 813 2719 231,83 82,09 189 .82 149,74
5063,18 58.56 817 27267 231,83 80.77 181,90 151,16
5094 08 58,56 8,23 27326 231,95 79,46 183,80 152,50
5125.00 58.56 8,32 27383 231,98 78,14 195 69 153,84
5125,00 58 56 8,32 27383 231,98 78,14 195,69 153,84
5154,47 58,56 8,44 27433 232,08 80,1 194 22 151,97
518395 58,56 862 274,74 232,23 82,00 182.65 150,14
521342 58,56 8,77 275,06 23227 84,06 191,00 148,21
5242 8% h8.56 892 27531 232,30 86,03 189,28 146,27
527237 58,56 9,09 27551 232,24 88.00 187,51 144 24
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ENVOLTORIAS SEM PROTEGAO PRIMEIRO TRECHO (D=300mm)

-{Cotaming -

rao. | Com | - Cotma | PMAX | PMIN
Ws) " |max. (m)}  (m)- | Térfm) | (mea) | (mca)
530184 | 5856 928 | 27567 | 23218 | 89.98 | 18569 | 14220
5331,32 58,56 9,36 27579 232,02 91,95 183,84 140,07
5360.79 | 58.56 953 | 27589 | 23196 | 9302 | 181097 | 138,04
5390 26 58,56 872 275,97 231,92 85,89 180,08 136,02
5419 74 58,56 9,89 276,02 231,78 97 87 178 15 133,92
5449 21 58, 56 9,97 275,05 231,68 99 84 176,21 131,85
5478 68 58,56 10,11 276 05 231,72 101,81 174,24 129,91
5508,16 58,56 10,18 276,05 231,71 103,78 172.27 127,93
5537 .63 58 .58 10,22 276 06 231 74 105,78 170,30 12598
5567 10 58,56 10,27 276,10 231,77 107,73 168,37 124,05
5586,58 58,56 10,36 276,11 231,87 109,70 166,41 122,17
5626,05 58,56 10,45 276,09 231,98 111,67 164 41 120,31
565553 58,56 10,53 276,01 232,06 113,65 162.36 118,41
5685.,00 58,56 10,62 275,93 23222 115,62 160,31 116,60
5685,00 58,56 10.62 275,93 232,22 115,62 160,31 116,60
5715 67 58,56 10,70 275,84 232 31 114,43 161,41 117 88
574633 | 5856 | 1078 | 27578 | 23237 | 113.25 | 16253 | 11913
5777.00 58,56 10.87 275,68 232,42 112,06 163,62 120,36
5807 .67 58 .56 11.23 273,57 232 41 110,88 164 69 121,53
5838.33 | 58,56 11,20 | 27544 | 23237 | 109,69 | 16575 | 12268
5869,00 58,56 11,36 27538 232 46 108.50 166,87 123,95
589066 | 5857 | 1146 | 27532 | 23288 | 107.32 | 168.00 | 12526
5830 33 58,57 11,45 27529 23262 106,13 169,16 126,49
5961,00 | 5857 | 11.39 | 27524 | 232,73 | 10495 | 17029 | 127.78
5991 .66 58,57 11,35 275,19 232,79 103,76 171,43 129,03
602233 | 5857 | 1126 | 27514 | 23283 | 10257 | 17257 | 13026
6053 00 58,57 11147 275,09 232 97 101,39 173,70 131,58
6083 .66 58,57 11,13 275,06 23317 100,20 174,86 132,97
611433 58,57 11,03 275186 233,25 §9,02 176,14 134,23
614500 58,57 11,02 27519 233 44 97,83 177,36 135,61
6145,00 58,57 11,02 275,19 23344 97,83 177,36 135,61
6174 50 58 57 11,02 27519 23352 96 50 178 69 137 03
620400 58,57 11.05 27517 23364 95,16 180,01 138,48
6233 50 58,57 11.05 27514 233,48 93 83 181,31 139 66
6263,00 58,57 11,05 275,14 233,25 52,50 182,64 140,75
6292 50 58 57 11,05 27526 233,13 91,16 184.09 141,97
6322,00 58,57 11,00 275,34 23323 893,83 185,51 143,40
6351.50 58.57 10.9% 275,36 23324 88,50 186,86 144,75
6381,00 58,57 10,85 275,38 233,38 87,18 188,21 146,22
£410,50 58,57 10,99 275,38 23342 85,83 189 55 147 59
6440,00 58,57 10,99 275,43 233,36 84,50 190,94 148,86
6469 50 58,57 10,99 27547 233,40 83,16 192,31 150.23
6499 00 58,57 10,96 275 47 233,34 81,83 163 .64 151,51
65528.50 58,57 10,89 275,38 233,48 80,49 184 89 152,98
8558.00 58 57 10.84 275,30 233 66 79,16 196,14 154 50
658750 58, 57 10,79 275,22 233,80 77,83 197,39 155,97
6617.00 58,57 10,74 27516 233 M 76.49 198 67 157 41
6646 ,50 58,57 10,74 275,06 234,01 75,16 199,90 158.85
667600 | 5857 | 1074 | 27485 | 23415 | 7383 | 20112 | 160.32




NSRS

ENVOLTORIAS SEM PROTEGAO PRIMEIRO TRECHQ (D=300mm)

[P

azao | Cow [Cotaminj GCofa | PMAX | P.MIN

{s) jmax. (m)]  (m). | Ter(m) | (mca) | {meca)
670550 58,57 10,77 274,81 234,31 72,49 202,32 161,82
6735,00 58,57 10,75 274,71 234,47 71,16 203,55 163,31
6735.00 58,57 10,75 27471 234 47 71.16 203,55 163,31
6765,83 58,57 10,76 274,65 234,58 74.13 200,52 160,45
5796,66 58.57 10,74 274,58 234,74 77,09 197.49 157,65
6827,50 28,57 10,69 27451 234,91 80.06 104,46 154,85
6858.33 58,57 10,66 274,44 235,08 83,02 191.42 152,06
6889.16 58,57 10,68 274 .37 235,27 85.99 188,39 149.29
6920,00 58,57 10,72 27428 235,50 £8.95 185,33 146,56
6950,83 58,57 10,77 274,20 235,78 91,92 182,28 143,87
698166 58,57 10,80 274.12 236,03 94,88 179,24 141.15
7012,50 58,57 10,83 274,05 236,31 §7.85 176,20 138,47
7043,33 58,57 10,87 273,85 236,68 100.81 173,14 135,87
707417 58,57 10.83 273,82 23718 103,78 170,04 133,41
7105,00 58,57 10,80 27368 | 23775 106,74 166,94 131,04
7105,00 58.57 10.80 273,68 237,75 106,74 166,94 131,01
7136.11 5857 10,80 273,62 238,19 106,26 167 37 131,83
7167,22 | 58,57 | 10,83 | 273,57 | 238586 | 10577 | 167,80 | 132381
719833 58,57 10,82 273,52 23895 105,29 168,24 133.67
7229 44 58,57 10,82 273,49 238.43 104,80 168,68 133,63
7260,56 58,57 10,81 273,48 237,711 104.32 169,16 133,39
7281,67 58,57 10,77 273,51 237,33 103,83 169,68 133,50
732278 58,57 10,73 273,85 237.22 103,35 170.20 133,87
735389 58,57 10.73 273,55 237,22 102,86 170,69 134,36
7385,00 58,57 10.77 273,49 237,11 102,38 171,11 134,73
7385,00 58.57 10,77 273,49 237,11 102,38 171.11 134,73
7416,11 58,57 10,80 27342 | 236,88 101,86 171,56 135,03
744722 58,57 10,82 273,35 236,60 101,34 172,01 135,26
7478.33 58,57 10,86 273,27 236,34 100.81 172,45 135,52
7509 45 58,57 10,87 273,31 236,09 100,29 173,02 135,80
7540.56 58,97 10,82 273,30 235,90 99.77 173,53 136,13
757167 5837 10.80 273,22 235,79 99.25 173.97 136,54
7602,78 | 56,57 | 1079 | 273,13 | 23572 | 9872 | 17440 | 137,00
7633.89 58,57 10,81 273,04 23567 98,20 174,84 137.47
7665,00 58.57 10.82 272,98 235,64 97,68 17530 137,06
7665.00 58.57 10,82 272,98 235,64 97 68 175,30 137.96
7695,00 58,57 10,79 272.88 235,56 98,22 174,66 137.34
772500 58,57 10,72 272,76 235,49 98,76 174,00 136,73
7755,00 58,57 10,66 272,61 23541 g9.30 173.31 136,11
7785.00 58,57 10,62 272,44 235,34 59 84 172,60 135,50
7815,00 58,57 10,63 272,40 235,31 100,38 172,02 134,83
784500 58,57 10,68 27237 235,28 100,92 171,45 134,36
784500 | 5857 | 1068 | 272,37 | 23528 | 10092 | 17145 | 13436
7873.00 58,57 10.74 272,33 235,25 99.90 172.43 135,35
790100 | 6857 | 1072 | 27229 | 23517 | 9887 | 17342 | 136.30
7929,00 58,57 10,66 27224 23501 97.85 174,38 137,16
7957,00 58,57 10,61 27219 | 234,86 96,82 175,37 138,03
7985.00 58,57 10,56 27215 234,83 85,80 176,35 139,13
7985,00 58.57 10,56 27215 23493 85,80 176,35 139,13
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| Cota [Cotamin) Cota | PMAX | P.MIN
gk Jmax gl () | Tergm) | (mca) | (mca)
8013.00 | 58,57 27200 | 23505 | 9651 | 175.58 | 138.54
8041,00 | 5857 | 1048 | 272,01 | 23497 | 97.22 | 17479 | 137.76
806600 | 5857 | 1046 | 271,82 | 234.85 | 97.02 | 174,00 | 136,93
8097,00 | 5857 | 1046 | 27186 | 234.75 | 9883 | 173.23 | 126.11
812500 | 5857 | 1048 | 273,24 | 23467 | 99.34 | 173,80 | 135.33
812500 | 5857 | 1048 | 27324 | 23467 | 9934 | 17390 | 13533
815538 | 5857 | 1050 | 27525 | 23460 | 9630 | 17885 | 13830
818575 | 5857 | 1049 | 277,12 | 23455 | 93.26 | 183.86 | 141,30
821613 | 5857 | 1048 | 27822 | 23451 | 6021 | 18301 | 144.30
824650 | 5857 | 1044 | 27905 | 23443 | 87,17 | 191.88 | 147.26
827688 | 5857 | 1043 | 279.72 | 23435 | 8413 | 10560 | 15022
8307.25 | 58,58 1043 | 28028 | 234,26 | 81,00 | 199,19 | 15317
833763 | 58,58 1043 | 280,75 | 23419 | 78,04 | 202,71 | 156.14
8368.00 | 5858 | 1042 | 28106 | 234,15 | 75.00 | 206,26 | 159.15
836800 | 5858 | 1042 | 281,26 | 234,15 | 7500 | 208.26 | 159.15
839744 | 5858 | 1037 | 28171 | 23413 | 7815 | 203,57 | 15598
842687 | 5858 | 1032 | 28260 | 233907 | 8129 | 201.31 | 15268
8456,31 | 58.58 | 1038 | 283,34 | 23383 | 8444 | 198,90 | 14940
848574 | 5858 | 1044 | 28304 | 23372 | 87.58 | 19636 | 14614
851518 | 58,58 | 1045 | 28443 | 23371 | 9073 | 193,71 | 142,98
854461 | 5858 | 1046 | 28491 | 233,05 | 9357 | 191.04 | 140.08
857404 | 5858 | 1052 | 28540 | 23429 | 9702 | 18838 | 137.27
860348 | 5858 | 10,55 | 28581 | 23447 | 100.16 | 18565 | 134.31
863291 | 5858 | 1056 | 28618 | 234,55 | 103,31 | 182,87 | 131.24
8662,35 | 58,58 10,55 | 286,46 | 234,60 | 106,45 | 180,01 | 128.15
8691,78 | 58,58 1052 | 28668 | 23452 | 10980 | 177,09 | 124.93
872122 | 5858 | 1050 | 28687 | 23442 | 112.74 | 174.12 | 12168
875065 | 57,70 | 1050 | 287,02 | 234,34 | 115.89 | 171,13 | 118.45
878009 | 57.70 | 1049 | 28715 | 234,30 | 119,03 | 166,11 | 115.27
880952 | 57.70 | 1048 | 28730 | 234,28 | 12218 | 16512 | 112,10
8838,96 | 57,70 | 1043 | 287,44 | 23424 | 12532 | 16212 | 108.91
886839 | 6770 | 1040 | 28759 | 23412 | 12847 | 159.12 | 10565
8897,82 | 57.70 | 1044 | 287.70 | 233,80 | 131,61 | 15609 | 102,28
892726 | 57.70 | 1045 | 2B7.76 | 233,86 | 134.76 | 153.01 | 99.10
895669 | 5769 | 1047 | 28777 | 233.87 | 137,90 | 149,87 | 9597
8986,13 | 57.68 | 10.50 | 287.81 | 233,90 | 141,05 | 146,76 | 92.85
901556 | 5769 | 1057 | 287.88 | 23390 | 144,19 | 143,69 | 89.70
904500 | 57,69 | 1062 | 28811 | 23389 | 147.34 | 14077 | 86,55
904500 | 57,69 1062 | 26043 | 21951 | 147,34 | 113.00 | 7217
9075.00 | 57.69 1065 | 260,80 | 219,58 | 14903 | 111,86 | 70.55
910500 | 5769 | 10,70 | 261,19 | 21960 | 150.72 | 110.47 | 68.88
913500 | 57.70 | 10,76 | 261,20 | 219,59 | 15241 | 108,79 | 67.18
9165.00 | 57.70 | 10.80 | 261,07 | 21957 | 154.10 | 106,97 | 6547
919500 | 57.70 | 10,85 | 260,97 | 21955 | 15579 | 10518 | 63.76
922500 | 57,70 | 1085 | 26086 | 219,54 | 157.48 | 103.38 | 62.06
925500 | 5770 | 10,84 | 26083 | 219,54 | 159,17 | 10166 | 6037
928500 | 5770 | 10.88 | 260.78 | 219,51 | 160,86 | 9982 | 58.65
931500 | 57.70 | 10.94 | 26069 | 21950 | 16255 | 98.14 | 56.95
934500 | 57.70 | 1088 | 26058 | 21947 | 16424 | 9634 | 5523
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ENVOLTORIAS SEM PROTEGACQ PRIMEIRC TRECHO (D=300mm)

ta  {Cotamin.|

azao - ..Cota. | PMAX | PMIN
3 {m}: | Term) | (mca) {mca)
9375.00 58,59 219.43 165,93 94 55 53,50
9405.00 58.59 219 41 167.62 89277 51,79
9435,00 58 59 219 40 169.31 91.05 50.09
9465,00 58 59 219 41 171,00 89,33 48 41
9495, 00 58,59 219,48 172,69 &7.60 46,79
852500 58,59 219,54 174 38 85,86 4516
9555,00 58 59 219.70 176,07 8410 43 63
9585.00 58 549 218,82 177,76 82,29 42.06
96815,00 58.59 , \ 21988 17945 80,50 40 43
964500 | 58,59 1139 | 259,83 | 21965 | 181.14 | 7869 38.51
09675,00 58,59 11,33 259 77 219,35 182.83 76,94 36.52
970500 58,59 11.31 259 71 219,34 184 .52 7518 34 82
973500 58 59 11,35 25962 219 57 186,21 73 .41 33,36
976500 58.59 11.35 259,49 219,93 187.90 71,59 3202
579500 58,59 11,35 258 35 220,861 189,58 69.76 31.02
g9825,00 58 549 11,31 25918 22078 191,28 67,90 29,50
9825,00 | 58,59 11,31 25018 | 22078 | 19128 | 67.90 29,50
9857.00 58,60 11,30 259,05 22087 190,44 68,62 30,44
9889.00 | 58,60 1133 | 25891 | 22111 | 188590 | 65.32 31,52
8921.00 58,60 11,32 258,73 22129 188,75 69,98 32.54
9953,00 58.60 11,38 258,55 22135 187,90 70 64 33,45
9985,00 58,60 11,46 258 42 221.34 187.06 71,368 34 .28
9985 .00 58860 11.48 258 42 221.34 187.06 71,36 34 28
10015,00 58,60 11,47 258,56 22152 188.58 69 98 3294
10045.00 58,60 11,54 258,81 221 47 180,10 68,71 31,37
10075.,00 58.60 11,59 25911 221 .49 191,62 67,49 29.87
1010500 58,60 11,67 25936 221,42 183,14 686,23 28,29
10135,00 58.60 11,77 259,62 221,38 194 66 64 96 26,72
10165,00 58,60 11,82 259.82 221,31 196,18 68365 2514
10185,00 5860 11.89 259,96 221,35 197,70 62,26 23.65
1022500 58,60 11,98 259.95 22138 199 22 80,74 2217
10255,060 58 60 11,89 259 89 22137 200,73 59.15 20 .64
10285,00 58 60 11,74 258,76 221,35 202.25 57 .51 15.09
10315,00 58,61 11.65 259 54 221,32 20377 55,77 17.55
10345,00 58 61 11,60 258,55 221,30 205,29 54 26 16,00
10375,00 58,61 11,54 259 72 221,25 206.81 52,91 14,44
10405,00 58,61 11,49 259 83 221 24 208.33 51,50 12,91
10435 00 58,61 11,49 259 99 221,23 209,85 50,14 11,38
10465,00 58.61 11.5Q 260,09 221,22 211,37 4872 9,85
10465,00 58,61 11,50 260,09 22122 211,37 48 72 Q.85
10493.00 538,61 11,56 260,15 221.21 210,90 49 .25 10.30
10521.,00 5861 11.44 260,16 221,14 210,43 4972 10,70
10549.00 5861 11.32 26012 221 1 200 97 50,16 11.14
10577.,00 58,61 11.21 260,07 22115 209,50 50,57 11,85
10605.00 58,61 11,13 26004 22112 209,03 51,01 12,09
10605.00 58,61 11.13 260,04 22112 208,03 51,01 12,09
10631,66 58 62 10,99 260,05 221,01 209 25 50.80 11,76
10658,33 58,62 10,75 260,08 220 91 208 .47 50,62 11,44
10685,00 5862 10.53 260,08 220.83 209 .69 50,39 11,14
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tamin) Cota. | PMAX | P.MIN

U}~ [mae m) | Ter{m) | {mca) {mca)

1068500 58,62 10,53 260,08 | 220,83 | 209,68 50,39 11,14
10714,23] 58,62 10,42 260,05 | 220,75 | 20852 51,53 12,23
10743,46| 58,62 10,28 260,03 | 22066 | 207.34 52,68 13,32
1077269 | 58,62 10,22 260,01 | 220,57 | 206,17 53,84 14,41
10801,92| 58,62 10,18 260,08 | 22047 | 204,99 55,08 15,47
10831,15] 58,62 10,18 260,24 | 220,38 | 203,82 56 42 16,56
10860,38{ 58,62 10,18 26025 | 220.30 | 202,65 57,60 17.85
10889,61] 58,62 9,99 26017 | 220,18 | 20147 58,69 18,71
1091884 | 58,62 Q.94 25098 | 22011 | 200,30 59 65 19,81
10948,07| 58.62 9,93 25092 | 220,01 199,13 60,79 20.89
10977.30| 5862 9,85 25084 | 21988 | 197.95 61,89 21,93
11006,53| 58,62 9,59 25972 | 219,72 | 196,78 62,94 22,95
1103576 | 58,62 9,98 25962 | 219,59 | 195,60 64,01 23,99
1106499 [ 5862 g 97 25038 | 21953 | 194,43 64,95 2510
11064,99| 58,82 9,97 25938 | 219,53 | 19443 54,95 25,10
11095.80| 58,62 9,96 25017 | 21949 | 196,09 63,08 2340
1112681 5862 9 95 25006 | 21946 | 197.75 61.31 21,71
11157.72| 5862 9,95 258,93 | 21943 | 19941 59 52 20,02
11188,63] 58.62 9,94 25864 | 219,39 | 201,07 57 57 18.32
1121954 | 5862 9,93 258,34 | 21933 | 202,73 55,61 16.59
11250,45] 58,62 9,82 257.93 | 219,28 | 204,40 53,54 14,89
11281,36| 5862 9,80 25753 | 219,26 | 206,08 5147 13,21
1131227 58862 g,89 25711 | 21925 | 20772 49 40 11,54
11343,18| 58,62 9,90 257,10 | 21825 | 209,38 47,72 9,87
11374,09| 58,62 9,90 25715 | 21921 | 211,04 46,11 817
1140500 58,62 5,93 25714 | 219,19 | 212,70 44 44 65.49
1140500{ 58,62 9,93 25714 | 219,19 | 212,70 44 44 6.49
11433,57 | 58,62 9,99 257,07 | 21919 | 212,48 44 59 6,71
11462141 58,62 10,04 257.03 | 219,23 | 21227 44,76 6,96
11490.71] 58,62 10,02 25685 | 21930 | 212,05 44 90 7,25
11519,28| 58,62 9,78 256,87 | 21930 | 211,84 4503 746
11547 85| 58,62 9 57 25666 | 21926 | 21182 45,04 7,63
11576 42| 5862 9,42 25642 | 219,20 | 211,41 4502 7.79
11604,99| 5862 9,31 256,28 | 219,18 | 211,19 4509 8,00
11604,99! 5862 9,31 25628 | 219,19 | 211,19 45,09 8.00
1163166 | 58,62 9,21 25619 | 218,20 | 211,82 44 37 7,38
11658,33| 58,62 9,18 25612 | 21925 | 212,46 43 67 6.79
1168500] 5862 9.14 256,02 | 21929 | 213,09 42,93 6.20
1168500 | 58,62 9,14 256,02 | 21929 [ 213,09 42,93 6.20
11715,00| 58862 8,13 25591 | 21935 | 211,81 44 11 7.55
1174500 49882 9,04 25682 | 21941 | 210,52 45,30 8,89
1174500| 58,62 9,04 25582 | 21941 | 210,52 45,30 8,89
1177500 58,62 8,93 25580 | 21949 | 211.74 44 06 7.75
11805,00] 58,63 8.96 25576 | 21961 | 212,95 42,81 6,66
11835,00| 58,63 9,01 25572 | 21978 | 21417 41,55 5,61
11865,00| 5863 9,01 25566 | 21999 | 215,39 40,28 460
11895 00} 5863 9,00 25556 | 22027 | 216,81 38,96 3,66
11925,00] 5863 8,99 25542 | 22041 | 217,82 37,60 2,59
11955,00| 5863 8,97 25527 | 220,51 | 219,04 36,23 1,47
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ENVOLTORIAS SEM PROTECAC PRIMEIRO TRECHO {D=300mm}

Distanc Vazao. | Cofa {Cotamin. Coia | PMAX | PMIN
- m - (Vs): jmax,. (m)i . (m} | Tergm) | {mca) | (mca)
11985,00] 58,63 8,96 255,09 220,66 220,28 34,83 0,40
1201500) 58,63 8.83 255,01 220,84 221,47 33,54 -0.63
12045001 58.63 8,90 254,83 221,08 22269 32,24 -1.61
1207500 58,63 §.91 254 81 221,39 223,91 30,81 -2,51
1210500 58,63 8,92 254,66 221,78 22513 28.54 -3,34
1213500 58,63 8,91 254,50 222.26 226,34 28,15 -4,08
1216500 5863 3,91 254 32 222 84 227 56 26,76 -4,72
12165,00| 5863 3, 254 32 222 84 227,56 26,76 -4 72
12196,11 5863 8,92 254 20 223,41 229861 24 .59 -6.19
12227221 5863 8,94 254,07 224 11 231,66 22,41 -7.55
1225833} 58,63 8,94 253,87 22501 233,71 20,16 -8.60
1228944 | 5863 8,85 253,59 226,19 23576 17.83 -9.57
1232055 | 58,63 8,94 253,08 227,891 237,80 15,28 -9.88
1235166 | 5863 892 252.02 230.66 239,85 12,16 -9.18
1238277 58,63 8,80 250,67 234,38 241,80 8,77 -7.,52
12413,89| 58,63 8,89 248,67 230,57 243,95 472 -4,38
12445,00| 58,63 8,88 246,00 246,00 246,00 0,00 0.00
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ENVOLTORIAS COM PROTEGAO
1° TRECHO D = 250mm

_ —Cotamax. (m)
| Cota min. (m)
—— Cota Ter. (m)

COTAS (m)

DISTANCIA (m)
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO (D=250mm)

Cota

Cota min.

Distincia; Vazao Vazao Cota Ter.| P.MAX. | P.MIN.{m
(m) ws) sy (M M (m) (m) (mca) ca)
0,00 5376 | 6052 | 29062 | 24319 | -4500 | 33562 | 088.19
3625 | 54,08 | 655 | 289,34 | 241.89 | 903 | 29837 | 25097
7250 | 5408 | 657 | 28502 | 240.10 | 26.95 | 258.07 | 213.15

108,75 | 54.00 | 657 | 280.74 | 238.28 | 62,93 | 217,81 | 17536
14500 | 5409 | 658 | 279.12 | 23646 | 9890 | 18022 | 137,56
14500 | 5400 | 658 | 27912 | 23646 | 98060 | 180,22 | 137.56
17167 | 5409 | 659 | 27995 | 23633 | 9946 | 180,49 | 136.87
19833 | 5422 | 657 | 280,68 | 23621 | 100.03 | 180.65 | 136.18
52500 | 5452 | 669 | 281.01 | 236,08 | 100.59 | 180,42 | 13549
22500 | 5422 | 669 | 281.01 | 236,08 | 100,59 | 180,42 | 13549
25167 | 54,21 671 | 283.05 | 23505 | 99.92 | 183,13 | 136,03
278,33 | 5448 | 675 | 28507 | 23582 | 9925 | 18582 | 13657
306,00 | 5263 | 6.79 | 286.81 | 23566 | ©8,58 | 186.23 | 137.11
30500 | 5263 | 6.79 | 29280 | 219.12 | 9858 | 194.22 | 12054
333.00 | 5263 | 6,80 | 29261 | 219,00 | 96.95 | 19366 | 120.05
361.00 | 52646 | 678 | 29242 | 21889 | 9932 | 19310 | 119.57
389,00 | 5065 | 6,82 | 29220 | 218,79 | 9968 | 192,51 | 118.10
417,00 | 5268 | 6.83 | 291,96 | 21867 | 10005 | 19191 | 118.62
44500 | 5266 | 681 | 29182 | 21856 | 10042 | 191,40 | 118,14
44500 | 5266 | 681 | 29182 | 21856 | 10042 | 19140 | 118,14
47625 | 5268 | 685 | 29157 | 21843 | 99.74 | 191.83 | 118,69
507.50 | 5268 | 687 | 291,36 | 21830 | 99.06 | 102,30 | 119.24
53875 | 5268 | 693 | 291,15 | 218,18 | 9838 | 192.77 | 119.80
570,00 | 5269 | 6904 | 20094 | 21807 | ©7.70 | 193,24 | 120,38
601,25 52,70 6,97 290.73 217 86 a7 02 193,71 120,94
632,50 | 55.41 701 | 20825 | 217.85 | 9634 | 201,91 | 12152
863,75 | 5542 7.07 | 298.03 | 217.74 | 9565 | 202.37 | 123.00
895,00 | 5542 708 | 297,77 | 21762 | 9497 | 202.80 | 122,65
72625 | 5543 715 | 29755 | 21753 | 9429 | 203.26 | 123.24
757,50 | 5543 | 7.19 | 207,33 | 21743 | 9361 | 20372 | 123.82
788,75 | 5544 | 7.2 | 297.14 | 217,38 | 92.93 | 20421 | 124.41
820,00 55,44 7.26 296,92 217,27 82 25 204,67 12502
820,00 | 5544 726 | 29692 | 217.27 | 92,25 | 204,67 | 12502
848,33 55,44 7.33 296 72 21719 93,00 203,72 12418
87667 | 5544 | 734 | 29652 | 21742 | 9376 | 202.76 | 123.36
905,00 | 5546 | 7.1 | 20632 | 217.05 | 9451 | 201.81 | 122.54
905.00 | 5546 731 | 29632 | 217,05 | 94.51 | 201.81 | 122.54
431,67 55,46 7.36 296,13 216,89 94 34 201,79 122,65
958,33 | 55.46 7.37 | 29594 | 21695 | 94,18 | 201,77 | 122,77
98500 | 5546 | 7.40 | 29572 | 216.91 | 94,01 | 201,71 | 122.90
985,00 | 5546 | 740 | 29572 | 21691 | 9401 | 20171 | 122.80
016,40 | 55,46 7.42 | 29550 | 216,85 | 95,33 | 20017 | 12152
1047.80 | 55.46 734 | 29528 | 21679 | 96.65 | 198,62 | 120.14
1079,20 55.46 7,22 295,05 216,73 97.97 197 .08 118,76
1110,60 | 5546 | 7,21 | 294.83 | 216,67 | 99,29 | 19554 | 117,37
1142,00 | 5547 | 7.7 | 294.65 | 21662 | 10062 | 194,05 | 116,00
1173.40 | 5547 716 | 294.42 | 21656 | 101,94 | 19249 | 11462
1204.80 | 55.47 747 | 29420 | 21651 | 103.26 | 190.95 | 113.25
1236.20 | 55.48 721 | 294.02 | 21646 | 104.58 | 189.44 | 111.68
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO {D=250mm)})

Distincia| Vazao | Vazao | C°® Cotamin) »otn Ter.| P.MAX. | P.MIN.(m
(m) ws) | s (M M} (m) (m} | (mca) | <a)
1267 .60 55,49 T.22 293,79 216.42 105,90 187.90 110.52
12949.00 55,49 715 293,57 216.38 107 .22 186.35 109.16
1299 .00 55.49 7.15 293,57 216.38 107.22 186.35 109,16
132970 55,50 7.1 293,39 216,30 106,24 187,15 110.06
1360.39 55,50 7,04 293,17 216.27 105.26 187 .91 111.00
1391,09 5550 ¥.03 292 95 216 23 104 .28 188 .67 111 95
1421.78 55,50 6,94 282 74 216,22 103.30 189.44 112.92
1452.48 55,50 6.92 292 52 21616 102.32 190,20 113.84
1483 .17 55,50 6,94 292 30 216,12 101,34 190 26 114.73
1513.87 55.51 6,94 28209 216,01 100.36 191,72 115,64
1544 57 5553 6,95 291 87 215,87 99.38 102 48 116,49
157526 5553 6,97 291 65 215,78 98 40 19325 117.28
1605 96 55,53 6,94 291,43 21570 Q7 42 194 01 118.28
1636 85 5553 6.92 291,25 215,60 96 44 194 81 119,16
1667,35 8553 6,94 291,04 215,49 a5 47 195 57 120.03
1698 .04 55,54 7,02 290,78 215,49 a4 49 196,29 121.01
1728.74 55 54 7.12 280 56 215,37 93 51 197.05 121.86
1759 44 55,54 7.14 290 .31 215,36 9253 197,78 122.83
179013 55 56 712 280,08 215.28 91.55 198 54 123.73
1820,83 55.56 714 289 87 215.15 90.57 199.30 124 58
1851 52 55.56 7.18 289.65 215,03 89.59 200.07 12545
1882 22 55.56 727 289 44 214 96 88.61 200,83 126.35
1912,91 55 56 7.28 28922 214 83 8763 201.59 127.20
1943 61 55.56 7.21 289.00 214,70 BE 65 202.35 128.05
197431 55.58 7.29 288,78 214 59 8567 20311 128.93
2005.00 h5.58 7.28 288 .57 214 45 84 69 203 .88 129,76
2005.00 55 A8 7.28 288,57 214 45 84 69 203,88 12076
2040,00 55,58 7.27 288.32 214.29 86,68 201 64 127.61
2075.00 55,59 7.30 288 07 21419 88.67 199 40 125562
2075.00 5559 7.30 288.07 214,19 88,67 199 40 125,52
2106,33 5560 7.29 287.85 214 18 8817 199 68 126,02
2137.67 55,60 7.30 287 63 214 12 87 68 199,96 126 46
2169.00 55,60 7.3¢ 287.40 214,01 87,16 200,24 126.85
2200.33 55 60 7.28 28718 21388 86,65 200,53 127.23
2231 87 5581 7.726 288 92 213,76 8615 20077 127 61
2263.00 55,61 7.30 286,70 213,67 85 65 201,05 128.02
2294 33 55,61 7.31 286,48 213,69 85.14 201,33 128.55
232567 5561 7.34 286 .25 213.5%9 84 64 201.61 128,85
2357.00 55,62 7.40 286.07 21351 84,13 201,83 129,38
2338 33 55,62 7.46 285 81 213.40 83,63 20218 12977
241967 5563 7.50 285672 213.34 83,13 202 .50 130,21
2451.00 55 63 .52 285 40 213.27 3262 20278 130,65
2482 33 55,63 757 28518 213.24 3212 203.06 131,12
2513 67 55.63 762 284 496 213,22 8161 203 34 131 .61
2545 00 5563 7 66 284 73 213,21 81,11 20362 132,10
254500 5583 766 284 73 213.21 81,11 203.62 13210
2573 .00 5563 7,68 284 53 213,21 B1.80 202,64 131.32
2601,00 55 64 7,71 284 30 213.19 82.87 201 .63 130,52
262900 55 64 767 284 10 21317 33.46 20065 129,71
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO {D=250mm)

,U |__‘I|i i

Cota

Cota min.

Distdncia| Vazao Vazao Cota Ter.| P.MAX. [PMIN.(m
{m) {iis) {l/s) max. {m) {m} (m) {mca) ca)
2657.00 55,64 7,66 283,90 213,08 84,24 199 66 128,84
2685,00 5564 7,63 28367 213 01 85.02 198,65 127,99
2685.00 5564 7865 283,67 21301 85,02 198.65 127,99
2716,43 5564 7.69 283.45 212,93 84,50 198,94 128,43
2747 86 5564 7.68 28322 212,893 8398 199 24 128 95
2779.29 55,64 7,70 282,96 213,07 83.46 199,50 129 61
2810, 71 55.66 768 282,74 213,11 82,95 199,79 130,16
2842.14 55 66 7.867 282.51 213,12 &2.43 200,09 130,69
2873 .57 55.68 7,85 282,33 213,14 81,91 200 42 131,23
2905,00 55,66 7.70 282.10 213,12 81,39 200,71 131,73
290500 55,66 7.70 282,10 21312 81,39 200,71 131,73
2931,67 55,66 7,75 281,91 213,17 81,77 200,14 131,40
2958,33 55,66 777 281,72 213,27 8215 1989 57 131.12
2985 00 55 66 7.7 281.53 213,28 82,53 199,00 130,76
298500 55,66 177 281,53 213,29 82,53 199,00 130,76
3011.67 5567 7.81 281,37 213.36 85,65 195,72 12770
3038,33 55867 7.84 281,19 213,44 88,78 192 41 124 .67
3065,00 55,67 7,89 281,00 213,55 91.90 189 10 121,65
3065,00 55,67 7.89 281.00 213.55 91,90 189,10 121,85
309577 5568 V.93 280.78 213,83 92 92 187 .86 120.71
3126.54 55,68 7.95 280,56 213,76 93.94 186.62 119,82
3157.31 55,69 7.97 280,30 213,88 94 96 185,35 118,82
3188.08 55,69 7.98 280.08 214,01 95,97 184 .11 118.04
3218,85 55,70 8.02 279,90 21421 96,99 182 81 117,22
324962 55,70 8.02 279.68 214,44 938,01 181,867 116,43
3280,29 5570 8.07 279,46 214 67 99.03 180,44 115,64
331115 55,71 8.11 279,28 214 88 100,05 179.23 114,84
334192 55,71 8,13 279,06 21518 101.07 178,00 114,11
337269 55,71 8.11 278.84 215,34 102,08 176,76 113,26
3403 .46 55,73 8.09 278.66 215,56 103.10 175,56 112,45
3434 .23 55,73 8.11 27844 215,81 104,12 174,32 111,69
3465,00 5573 8.10 27822 216,02 10514 173.08 110,88
3465.00 5573 8,10 278,22 216,02 105,14 173.08 110.88
3496, 54 55,73 812 277,89 21627 104 06 173.94 112,21
3528,08 55,73 3.14 27777 216,57 102,98 174,79 113,60
355962 55,73 8.12 277,54 216,89 101,80 175,65 114,99
3591 .18 5573 810 27732 | 21732 100.82 176,50 116,51
3622.69 2573 513 277 09 217,79 99.73 177.36 118,06
3654,23 55.73 8,15 276,87 218,29 98 65 178.22 119,64
368577 55,74 8,23 276,64 218,82 97.57 179,07 121.25
3717.31 55,74 8.31 276,42 219.45 96,49 179,83 122,96
3748.85 5574 8.26 27619 22013 95 41 180,78 124 72
3780,39 55,74 817 27597 220.88 94 33 181.64 126,54
3811,93 55,74 810 27578 221,49 93.25 182 54 128,25
3843.48 55,74 8,04 275,56 222 31 92.17 183,39 130,15
3875,00 55,74 8.02 275.33 223.27 91.09 184 25 132,19
3906,54 5576 8.0 275,11 224 35 90,00 185,10 134.35
3938.08 55,76 8,01 274 88 22572 88.92 185,96 136,79
3969.62 55,76 7.95 274 62 227.M1 87.84 186.78 139.16




ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHC (D=250mm}

Distancia| Vazao | Vazao [ C°R [Cotaminl... ror | P.max. |p.miN.gm
(m) {Vs) vs) |Max- M (m) {m) {(mca) ca)
4007.76 | 5576 | 784 | 27430 | 22823 | 8676 | 18763 | 14147
403270 | 5576 | 7.81 | 27417 | 29868 | 8568 | 18849 | 14300
a06423 | 5576 | 779 | 27394 | 228.72 | 8460 | 18934 | 14412
400577 | 5576 | 7.79 | 273.72 | 22655 | 8352 | 19020 | 14503
412731 | 5577 | 7.7 | 273.46 | 22849 | 8244 | 191.05 | 146.06
4158.85 | 5577 | 774 | 27327 | 228.46 | 81,35 | 19791 | 14711
419030 | 5577 | 7.55 | 27304 | 22847 | 8027 | 19277 | 148.19
422193 | 5577 | 7.62 | 272.81 | 22835 | 7919 | 19362 | 149.16
425346 | 5577 | 7.50 | 27250 | 23825 | 7841 | 19448 | 150.14
428500 | 5576 | 747 | 272.36 | 22821 | 77.03 | 19533 | 151.18
428500 | 5576 | 747 | 27236 | 22821 | 77.03 ] 19533 | 151.18
431605 | 5579 | 746 | 27214 | 22813 | 7800 | 194.14 | 150.13
4347.50 | 5679 | 7.54 | 27192 | 228.04 | 7895 | 19294 | 149.06
437875 | 5579 | 754 | 27166 | 22794 | 79.95 | 191.74 | 14799
241000 | 5579 | 749 | 27147 | 227853 | 8093 | 19055 | 147.00
444125 | 5578 | 743 | 271.25 | 22781 | 8190 | 189.35 | 14601
447250 | 5579 | 7.36 | 27008 | 257.75 | 8287 | 188.11 | 14487
4503.75 | 5579 | 7.36 | 270.76 | 22758 | 83.85 | 186.91 | 143.73
453500 | 5580 | 7.25 | 27054 | 227.48 | 8482 | 18572 | 14266
456605 | 5580 | 7.2 | 270.89 | 297.45 | 8579 | 18510 | 14166
4597.50 | 5581 756 | 27216 | 22747 | 8677 | 18536 | 140.70
4628.75 | 5581 725 | 27479 | 22742 | 87.74 | 167.05 | 13967
4660.00 ] 5581 727 | 27771 | 22729 | 88.72 | 188.99 | 13858
469125 | 5581 732 | 27951 1 22720 | 8969 | 18982 | 13751
475250 | 5582 | 7.25 | 281.22 | 227.12 | 9068 | 19056 | 136.46
4753.75 | 5582 | 7.23 | 28323 | 22706 | 9164 | 19159 | 13542
478500 | 5583 | 707 | 28545 | 22705 | 9261 | 19285 | 134 44
4785.00 55,83 7.27 285 46 227.05 92 61 162.85 134 44
4815,91 55 83 737 286 72 226,499 91.29 185,43 135 70
484682 | 6583 | 7.43 | 28765 | 226.01 | 8908 | 19767 | 136.93
487773 | 5584 | 746 | 26831 | 226.82 | 8866 | 199.65 | 138.16
490864 | 5584 | 745 | 28883 | 22678 | 8735 | 20149 | 139.43
493955 | 55,84 | 7.43 | 28937 | 20668 | 86.05 | 203.33 | 14065
4970.46 | 5584 | 7.55 | 289.76 | 22660 | 8472 | 205.04 | 14188
500137 | 5584 | 7.50 | 291.16 | 226.63 | 8340 | 207.76 | 14313
503028 | 5584 | 746 | 292.23 | 22646 | 8209 | 210.15 | 14437
506319 | 5584 | 743 | 29304 | 22633 | 8077 | 21227 | 14556
500410 | 5584 | 738 | 29361 | 22623 | 7946 | 21416 | 14678
512500 | 5585 | 7.39 | 294.14 | 22614 | 7814 | 216.00 | 148.00
512500 | 5585 | 7.39 | 20414 | 226.1a | 7814 | 216.00 | 148.00
515612 | 5585 | 7.36 | 29459 | 226.06 | 8022 | 21437 | 145.83
518723 | 5585 | 733 | 294967 | 226.05 | 8230 | 21267 14374
521834 | 5585 | 7.30 | 29526 | 226.07 | 84.39 | 21087 14168
5249 45 55.86 7.27 285 45 226 06 86.47 208 98 139,59
5280,56 | 6587 | 7.27 | 20550 | 226.07 | 8855 | 20703 | 13752
531167 | 5587 | 7.6 | 29565 | 226.04 | 9063 | 205.02 1 13541
5342.78 | 5587 | 729 | 20560 | 22594 | 9272 | 20298 93323
537390 | 5587 | 7.30 | 295.70 | 22593 ] 9480 | 20090 13713
5405.01 | 55.87 | 731 | 29563 | 22605 | 9688 | 19875 . 12917
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO {D=250mm)

Cota

Cota min.

Distancia] Vazao | Vazao Cota Ter.| P.MAX. | P.MIN.(m
m | s | ws) [P ) ) m | tmca) | ca)
5436 12 55,88 7.28 295,59 226.31 43,96 196 63 127.35
5467 23 55,88 7.28 295 48 226,49 101.04 104 44 125 45
5498 34 55.89 7.29 29540 226 .45 10313 192,27 123,33
5529 45 55.89 7,30 295 27 226,33 105,21 190.06 121,12
5560 56 55.90 7.30 29513 226 24 107 .29 187 84 118.95
5501 67 55,90 7,25 295,00 226.22 109,37 185,63 116,85
5622.79 55 490 7,23 294 85 226 20 111.46 183.40 114 75
5653 .90 55 92 7.24 294 67 226 21 113.54 181.14 112 867
5685 .01 5592 721 294 53 22617 115,62 178.91 114.55
5685 .01 5592 7.21 294 53 22617 115,62 178.91 110.55
571567 5592 7.16 294 35 226,16 114 43 179,92 111,73
5746.34 55 92 712 294 17 22612 113,25 18¢.92 112.88
S777.01 55,83 7,08 294 .00 226,11 112.06 181,94 114.05
5807 67 55,93 7.07 293,83 226,08 110.88 182,96 115.21
5838.34 5593 7.0 293 68 22610 109,69 183,99 116,41
586901 5503 710 293.56 226,07 108.50 185,05 117.57
5899.67 55,93 712 293,38 22607 107.32 186,07 11875
5330.,34 55,93 712 20323 226,16 106,13 18710 120,03
5861,01 55.94 7.09 293,08 226,24 104 95 18813 121,30
5991 87 5595 7.08 292 90 226,31 103,76 188,14 122 .55
5022.34 55 95 712 29272 226.50 102.57 190,15 123,92
6053.01 55,95 7.11 292,55 22659 101.39 191,16 12520
6083 .67 55,95 7.16 29237 226,68 100.2¢ 192 17 126.47
6114.34 55.95 714 292 22 226 65 a9.02 193,20 127.63
65145,01 55,95 7.14 292 .04 226,61 97.33 184,21 128.78
6145,01 55,95 714 292.04 226 .61 97.83 194 21 12878
6176.06 55 85 7.20 291 85 226.71 96 43 195 .43 130,28
6207 .11 5595 7.23 291 867 22668 95 02 196 .64 131 .66
623816 55.95 725 201 48 226,65 93 62 197.86 133.04
626922 55,95 7.18 291,48 226.65 9222 199 26 134 43
8300.27 55,495 7.15 291 .64 226 67 90,81 200,83 135,85
6331,32 55,95 7.09 291 63 226 67 89 41 202,23 137.27
6362,38 55,96 707 291,66 226.74 88.00 203.66 138,74
6383 43 55 96 7.09 291.61 226 .81 88.60 205 01 140.21
6424 48 55 96 7.06 291.61 226,80 85,26 208,41 141,61
6455.53 55 96 7.08 291.62 226 82 8379 207 83 143,02
5486 59 55 96 7.10 291,58 226.81 82,38 209,20 144 42
6517 64 5596 7.09 291 42 226 59 80 99 210.43 14570
6548 69 55.96 7.01 291.24 22668 79 58 21166 147 .10
6579 74 55,96 5.93 29110 226 77T 7818 212,92 148 59
6610.80 95,98 G.85 290,91 226.89 78,77 21413 150,11
6641.85 55,498 6.85 28073 227.02 75,37 215.36 151 65
6672.90 55498 6,86 290,57 22719 73.87 216,60 163.22
6703,96 5598 6,85 250 41 227 32 T2.56 217.85 154 75
673501 55,98 5.83 290 .26 227 42 71.16 219,10 156,25
6735.01 55,98 B5.83 290.26 227 .42 71.16 219,10 156 .26
8765.84 55,98 6,80 28012 227 54 7413 216,00 153.42
6796.67 55,89 6,76 28997 227 66 77.09 212.88 150.57
6827 .51 55,089 672 289,749 227 86 80.06 20974 147.80
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO (D=250mm})

Cota

Cota min.

Distincia| Vazao Vazao Cota Ter.| P.MAX. | P.MIN.{m
m) wsy | e [T My {m) m | tmca) | ca)
6858.34 55,99 6,69 289,64 22814 83,02 206.62 14512
5889.18 55,99 6,66 285 .46 22839 8590 203,48 142 4D
6920 0t H5 99 6.58 284 28 22864 88 95 200.33 139 69
6950 84 55,89 6,53 289.11 228,86 a1.92 197.19 136.95
69381 68 55.99 6.49 288,93 22910 94 B8 194 .05 134,22
7012.59 55,99 6,43 288,77 229,50 97,85 190,83 131 .66
7043 34 55,99 6,40 288,59 230,07 100.81 187.78 129,26
T074.18 56,00 6,34 288,41 230.70 103.78 184 64 126,83
7105 .01 5601 6,27 288 23 231 .35 106 74 181,49 124 .61
7105.01 56.01 627 288.23 231,35 106,74 181.48 124 61
713612 56.01 6,23 288.05 23208 106.26 181,79 12583
T167.23 56, M 6,18 287,87 232.37 105,77 182.09 126.60
7198.34 56,01 6,16 287 68 232,17 105,29 182.39 126.88
7229 45 56.01 613 287 .48 231,99 104 .80 182.67 12718
726057 56.01 6.G6 287.25 231,84 104,32 182.85 127.53
7291.68 56,02 597 287.04 231.77 103.83 183.21 12794
7322.79 56,02 5.95 286 82 231.74 103 35 183.47 128,39
7353,90 56.02 5,94 285,68 23167 102,86 183,82 128 81
7385,01 56.02 597 286.54 231,57 102,38 184 16 12919
7385.01 56.02 5.97 286 .54 231 57 102,38 184 16 129.1%
7416.12 56,02 6.02 286 36 231.47 101.86 184 .51 12962
T447.23 56,02 6.08 286 19 231.43 101,34 184.86 130,10
7478.35 56,02 6. 15 286,32 23132 100.81 185.50 130.51
7509 .46 56.02 £.14 286.21 231,23 100,29 185,92 130,94
7540 57 56,02 6,16 286.04 23114 99,77 186,27 131,37
7571.68 56.02 B5.20 285 89 231.05 99.25 186,64 131.80
7602.79 56,03 6,25 285 71 230.92 98,72 186.598 132.19
7633,90 56 .04 631 28553 230.79 98.20 187.33 132.59
7665 .01 56 .04 6,34 285,36 230,58 47.68 187 .68 132.90
7665.01 56,04 6.34 285 .36 230,58 97 68 187 68 132,90
769501 56,04 6.38 28520 23043 98,22 186,98 132,21
7725.01 5604 6,37 285 04 230.23 Q3,78 186 .28 13147
7755, 56,04 6,24 284 91 230.05 99,30 185,61 130,75
778501 58.05 6,35 284 74 229 89 99 84 184 .90 130.05
7815.01 56,05 6.33 284 60 22976 100.38 184 22 129,38
784501 56,05 6,31 285,37 22968 100,92 184 45 128,76
784501 56,05 6.31 285,37 229.68 100.92 184 45 128,76
T7873,01 56.05 6,23 287 13 22962 99.90 18723 12972
7901.01 56,07 627 288.76 229 62 98.37 189 .89 130,75
7929.01 56.07 65.26 28967 228 5% a7 .85 191,82 131.70
7957 .01 56,07 6.30 290,16 229 468 95 82 193 .34 132.64
7885.01 56,07 6,30 290,74 228 38 95 80 194 94 133.58
7985.01 56.07 6.30 280,74 229,38 95.80 194 .94 133.58
8013,01 56 07 6,33 291.20 229.35 96,51 194 69 132,84
804101 56.09 6.39 291 .69 229,25 g7.22 164 48 132,04
E069.01 56.09 6 44 282,21 22917 97 92 194 29 131.24
8097.01 56.09 6,48 293,40 22910 98 63 194 .77 130,47
8125,01 56.09 6 50 294 21 229,09 99.34 194 87 128.75
8125.01 &56.09 G.50 204 21 229.08 99,34 194 87 12975
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ENVOLTORIAS COM PROTEGAQO PRIMEIRO TRECHO (D=250mm)

Cota

Cota min.

Distincia| Vazao Vazao Cota Ter.| P.MAX. [ P.MIN_im
{m) {is) {V/s} max. {m)y {m) {m) {mca) ca)
815539 56,10 6.54 294 .86 228 92 896,30 198 58 132,63
8185.76 56,10 6,58 29539 22878 893,26 202,14 135,53
821614 56.10 6.56 295 87 228 68 9@¢.21 205,66 138 .46
5246 51 56,10 6,54 296,38 22861 87.17 208.21 141 44
8275,89 56.10 6.53 296,74 228.64 8413 212 861 144 52
8307.26 56,12 6,52 297,03 228,64 81.09 215,85 147 .55
3337.64 56,12 6,51 297,28 223 64 78,04 219,24 150,60
8368,01 56,12 5,49 297 47 22863 75.00 222 47 153.63
2363.01 5812 6,48 297 47 228 B3 75,00 22247 153 683
8398.79 56,12 6.43 297 .61 228 B4 78,29 21932 150,35
8429.56 56,12 6,41 297,70 228.57 81,58 21612 147 .00
8460,33 56,13 6,38 297,80 228,60 84,86 212,94 143.74
849110 56,13 6,35 298,08 228,81 88.15 205,93 14065
8521,88 5613 6,33 298 26 229,05 91.44 206,82 137,61
8552 65 56,13 6.32 298,31 22911 29473 203,58 134 38
8583 42 56,13 6,31 298,20 229 07 98,02 200,18 131.06
3614 19 56,13 6.32 288 12 229,04 101,31 196,82 127,73
5644 97 5613 8.35 298 .08 228,97 104,59 193,48 124 37
8675.74 56,13 6.38 298,05 228.93 107.88 190,17 121,05
8706,51 56,15 6,39 298 03 22887 11117 186,86 117,70
8737,28 55,22 6,40 297 92 228,81 114 46 183 .46 114,36
8768 .06 55,22 5,42 297,78 228,76 117,75 180.04 111.01
8798,83 5522 6,46 297 65 228,71 121,03 176.61 107 68
8829 60 5522 6,45 297,53 228.65 124 32 173,21 104,33
8860,37 5522 6,46 297 .41 228,57 127,61 169,80 100,96
8891.15 5522 6,48 297,27 22853 130.90 166,37 97,63
8921.,92 5521 6.49 297 16 228 47 134,18 162,97 94 28
8952.69 55.21 6.53 297,02 228.41 137 48 159,55 90.93
8983 456 5521 6,56 296,94 22833 140.76 156,17 87,56
9014 24 55,21 6,63 296 87 228,31 144 05 152,82 34,26
9045 01 55,21 6,65 296,82 22827 147,34 148 48 80,93
9045 01 55,21 6.65 268,10 212 81 147 34 120,76 6547
an76,21 35,21 6.63 267 .88 212,76 148,10 118,79 63,66
9107.41 55,21 6.64 267 .67 212,71 150.86 116,81 61,86
9138 61 55,21 6,62 267.45 212,69 152 61 114,83 &60.08
9169,81 55.21 6,61 287,23 212,59 154 37 112,86 58,22
9201,01 5521 6,63 267.01 212,50 156,13 110,88 56.37
9232.21 55 21 6,62 266,79 212 46 157.89 108.90 54 58
§9263,41 5521 6.61 268 .57 21242 158.64 106,593 5278
9294 .61 55,24 6,61 266,35 212,29 161,40 104,95 50,85
932581 55 24 6.60 26613 212,25 163.16 102,97 49 09
8357,01 55,27 6.62 2659 21212 164,92 100,99 47 .20
9388 21 56,17 6,65 268,34 212.06 166.67 101,67 45 38
9419, 41 5617 6,68 268,12 211,86 168.43 99,69 43.53
9450,61 56.19 6.69 267 .90 211.84 170,19 9771 4185
9481.81 56,18 6,71 287.67 211.75 171,95 89573 39.80
89513.01 56,19 6,72 267.38 211,71 173,70 93,68 38.01
9544 21 56,22 6,74 267,16 211,77 175,46 91,69 36.31
9575 41 56,22 6,78 266,93 211,74 177,22 89.71 34.52
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ENVOLTORIAS COM PROTEGAQ PRIMEIRO TRECHO (D=250mm)

Distincia| Vazao | Vazao | COR  [COWMIN o Ter.| P.MAX. |P.MINgm
(m} {Uis) gy [T imy () (m} | (mca) | ca)
B066T | 622 | 680 | 26671 | 21161 | 17898 | 8773 | 32.63
09637.81 56,22 6,79 266,48 211,549 180.73 8575 30 86
966001 | 5622 | 679 | 26619 | 21149 | 18249 | 8370 | 29.00
970021 | 8622 | 676 | 26596 | 21138 | 18425 | 81.71 | 27.13
973147 | 5622 | 678 | 26574 | 21128 | 186.01 | 79.73 | 2527
9762.61 56,24 6.80 265 51 211,17 187,76 7775 23.41
970381 | 626 | 681 | 26529 | 21107 | 18952 | 7577 | 21.55
982501 | 5624 | 684 | 26506 | 211.11 | 191.28 | 7378 | 19.83
g825.01 58 24 6 84 285,08 211 11 19128 73,78 19.83
9857.01 56,27 6.87 264 83 21113 190,44 74 40 20649
98890.01 56,29 6.849 264 60 211.19 189.59 75.01 2160
9821,01 56,29 6,90 264 37 211,23 188,75 75,62 22,49
995301 | 56290 | 691 | 26414 | 211.23 | 187.90 | 76.24 | 2333
908501 | 5629 | 693 | 26381 | 211.49 | 187.06 | 76.85 | 24.13
998501 | 5620 | 593 | 26391 | 21175 | 18706 | 7685 | 2413
10017.01] 5629 | 687 | 26368 | 21120 | 18868 | 7500 | 2252
10045.01| 56.30 | 6.81 | 26345 | 21122 | 10030 | 7314 | 2092
10081 .01 56,32 877 263,21 211.30 191.92 71,29 19,38
10113.01] 5632 | 670 | 262.08 | 21151 | 19354 | 60.44 | 17.97
10145011 5632 | 666 | 26269 | 21158 | 19516 | 6750 | 1642
1017707 5632 | 661 | 26253 | 21160 | 19678 | 6574 | 1481
10209.01| 5632 | 652 | 26237 | 21138 | 19840 | 6367 | 12.98
10241011 5632 | 648 | 26225 | 211.43 | 20002 | 6222 | 11,10
10273.01] 56.34 | 644 | 262.07 | 21085 | 20165 | 6042 | 634
1030501 5634 | 641 | 26201 | 21096 | 20327 | 58.74 | 7.70
10337.01] 5635 | 628 | 26204 | 211.08 | 20489 | 5715 | 6.20
536601 | 5637 | 631 | 261.92 | 211.08 | 20651 | 5541 457
10401.01] 5636 | B21 | 26181 | 21113 | 20813 | 5368 | 3.00
1043301 56 42 6.18 261,80 211,10 20975 52,05 1.35
1046501 5642 | 616 | 26157 | 21113 | 21137 | 5040 | -0.24
1046501 5642 | 6.16 | 261,77 | 21113 | 21137 | 5040 | -0.24
10493 .01 56 42 621 26174 21107 210.90 50 .84 047
10521,01 56,42 627 261,56 211,23 210.43 5113 Q.80
10549 .01 56,43 632 261.38 211.36 209 .97 51.41 1.38
10577.01 56 43 £.33 261,15 211,54 209.50 51,65 2.04
10605.01| 5643 | 632 | 261.04 | 21177 | 20003 | 5201 274
10605011 5643 | 632 | 261.04 | 21177 | 20003 | 5201 274
10631 68| 5645 | 632 | 26090 | 21200 | 20625 | 51656 | 275
1065835 5645 | 637 | 26078 | 212.22 | 20047 | 5129 | 2.75
1068501 56.45 | 643 | 28060 | 212.37 | 209.60 | 5081 | 268
10685,01 56,45 6,43 26060 212,37 209,69 50,91 268
1071668 5645 | 645 | 20044 | 21542 | 20842 | 5202 | 4.00
1074835 56.45 | 642 | 26027 | 21251 | 207.15 | 53.12 | 536
10780.01 56 .46 6.39 250,07 212 .64 205,88 5419 6.76
1081166 5646 | 6.38 | 259.70 | 21264 | 20460 | 5510 | 803
1084335 6646 | 537 | 25951 | 21280 | 20333 | 56.18 | 9.46
10875.02| 5648 | 635 | 25048 | 21286 | 20206 | 57.42 | 10.80
10906.68| 5648 | 631 | 25948 | 212.93 | 20070 | 5887 | 12.15
10038 35 56.48 6.28 258 348 21312 1949 52 59 88 13,60




ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO (D=250mm)

Cota

Cota min.

Distincia| Vazao Vazao Cota Ter.| P.MAX. | P.MIN.(m
m | wsy | ws [P Sy tmea) | ca)
10870.02 56,48 6,20 258,99 213.32 198.25 650,74 15,08
11001.68 56,48 6.17 258,64 213,60 196,97 61,67 16,63
11033 35| 5649 6,13 258,40 213,81 195,70 62,70 18.11
11065,02 56,49 6,10 258,08 214,04 194 .43 63,65 19,61
11065,02 56.49 6,10 258,08 214,04 194 .43 63,65 19,61
11095,93] 56,51 6,07 257.97 214,21 196,00 61.88 18,12
11126,84 56,51 6,04 25777 214 50 197.75 60,02 16,75
11157.751 56,51 6.04 257 68 214.76 199,41 58,27 15,35
11188 65 026,53 6,03 257,76 21513 201,07 56 B8 14 05
11219,56 56,53 6,02 257,71 21559 202,73 54 .98 12 86
11250 47 55,56 6.02 257 63 21596 204,40 5323 11 57
1128138 56,56 6.04 257 44 216 40 206,06 51,38 10.34
11312.29 56,56 6.06 257,24 216,81 20772 49 52 g9.10
11343 20 56,56 65.07 257 00 217.36 209,38 47 62 7.99
11374 11 56,56 6.06 256,87 217.88 211.04 45 83 6,84
11405,02 56,56 6,03 256,70 218,34 21270 44 00 564
11405,02 56,56 6,03 256,70 218,34 212,70 44 00 564
11438.35 56,58 6.00 256.51 218,27 212,45 44,08 5.83
11471 .68 56,58 5,96 256,30 218,17 212,20 4410 5.58
11505.02 56,58 5.95 25614 218.09 211,95 44 20 5,14
11538,35 56,58 596 25597 218,01 211,69 44 27 6.31
1157168 56,58 592 25577 217.94 211,44 44 33 6.50
11605,02 56,58 5,88 25559 217,90 211.1¢ 44 40 68,71
11605,02 56.58 5,88 255 59 217 .90 211,19 44 40 8.71
11631 63 56,59 5,83 25564 217 .86 211,82 43,82 6,04
1165835 56.61 5.80 255,59 217 .85 212,46 4313 5.40
11685,02 56,61 5,78 255,56 217,89 213,09 42 47 4.80
116885,02 56,61 578 255 .56 21789 213.09 42 47 480
1171502 56,61 5,81 255,58 217,93 211,81 4377 6.12
1174502 56.61 5.81 25550 218,03 210,52 44 98 7.51
1174502 56.61 5.81 255,50 218,03 210,52 44 98 7.51
11775021 56,61 5,85 255,38 218 .17 211,74 43 65 6 .44
11805,02 56,63 5.81 25525 218.37 212,95 42 30 542
1183502 | 5663 5.81 255.09 218.66 21417 40,92 4.49
11865,02 56,64 5,86 255,02 215,02 215,39 39,63 3.64
1189502 58,64 5,90 254,85 219,55 216,61 38,24 2,94
11825021 56,66 594 254 64 220,19 217,82 36.82 2.37
11955,02 56,68 5,94 254 .43 220,77 21904 35,39 1,73
11985,02 56,66 593 254,28 221.57 220.26 3403 1.32
12015,02 56,68 5.93 254 11 222,60 221 47 32,64 1.12
1204502 | 56,69 593 253,92 223,94 222 69 31,23 1.25
1207502 56,71 5490 253,73 22632 223 91 24983 241
12105.02 56.71 587 253,66 229,82 22513 28 54 469
1213502 | 56,71 5.87 253,47 234 65 226,34 2713 8.31
1216502 56,71 5,87 25328 241,55 227.56 25,72 13.99
12165,02 56,71 5.87 253.28 241,55 227 .56 2572 13,89
12196,13 58,71 5,83 252,95 241,14 229 61 23,34 11,53
12227 24 56.71 578 25275 241,13 231,66 21,09 947
1225835 56.71 575 252,51 240,94 233,71 18.80 723




ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO (D=250mm)

Distancia| Vazao | Vazao | COB [CORMINcip ter.| P.MAX |P.MINAM
m) | ws) | s [ Wy (m (m} | (mea) | ca)
1258946 5671 | 573 | 25223 | 24073 | 23676 | 1647 | 497
1232057 56.71 572 251,86 240,53 237.80 14,05 273
12351 69 56.71 573 250,88 242 54 239.85 11.02 2,69
1236280 5671 | 572 | 249.60 | 24234 | 24100 | 7.78 0.44
12413.91 56,69 511 248 16 24213 243,95 4.21 -1,82
12445 02 56,69 570 246 00 246.00 246 00 0,00 0,00




COTAS (m)

ENVOLTORIAS COM PROTECAO
1° TRECHO D=300mm

——Cota (m)

—— Cota (m)

Cota Ter.(m)

(10

Uit

(192



ENVOLTORIAS COM PROTECAO PRIMEIRO TRECHO D=300mm

AR T ST N I R T

DistAncial Vazao: 1 Vazao o 1 Cota | P.MAX. | P.NIN.
{m) | {¥s) | ({Us) |[Cota(m)|Cota{m) Ter(m} ; (mca) | (mca)
6.00 57,54 5,31 269,04 | 24246 | -4500 | 31404 | 28746
36.25 57,71 532 26575 | 241,12 | -9.03 27478 | 250,14
72,50 57.71 532 26142 | 23968 | 2695 234,47 | 21273
108,75 57.71 5,33 26266 ;| 238,10 62.93 199,74 17517
145,00 57,72 5.34 263,44 | 236.07 | 98.90 164,54 | 13717
145,00 57,72 5,34 263 44 | 236,07 98,90 164,54 137,17
171,67 57,711 5,38 26397 1 236,03 99.46 164,50 136,57
198,33 57.82 5.42 26439 | 23599 | 10003 | 16436 | 13597
225,00 57,82 5,44 26471 | 23595 | 10058 | 164,12 | 13536
225,00 57,82 544 264,71 | 23585 | 100,59 164,12 135,36
251,67 57,81 5.45 265,11 | 235,90 | 99,92 16519 | 13598
278,33 57,80 5.46 26582 | 23584 | 9925 166,57 | 136.59
305.00 56.01 5449 266,26 | 23579 95.58 167.68 137,21
305,00 56,01 549 25826 | 21598 | 98.58 15068 | 11740
333,00 56.12 5,50 25837 | 21594 | 98985 15942 | 11698
361,00 56.12 5,50 258,29 | 215,90 | 9932 158.97 | 116,59
389.00 56,12 5.50 25821 | 21587 | 9968 15853 | 116,19
417.00 56,12 5,51 258,13 | 21584 | 100.05 | 158,08 | 11579
445.00 56.13 553 258.06 | 21580 | 10042 | 15764 | 11538
445,00 56,13 553 258,06 | 21580 | 10042 157 64 115,38
476,25 56,13 5,51 257,97 | 215675 899,74 158,23 116.01
507.50 56.13 5.52 257,88 | 21572 | 99.06 158,82 | 116,66
538.75 56,13 5,51 25780 | 21568 | 9838 16842 | 117,31
570,00 56,14 5.52 257711 21585 | 97.70 160.01 | 11795
601,25 56,14 5,51 25762 | 21561 | 97,02 16061 | 118,60
632,50 58,50 5,50 26201 | 21557 | 96,34 16568 | 119,23
663,75 58,50 5,48 261,82 | 21553 85,65 166,27 119,88
695,00 58,50 5.49 261.83 | 21550 | 94,97 166,85 | 120,52
726,25 58,50 5.53 26173 | 21546 | 94,29 167.44 | 12117
157,50 58,50 559 26164 | 21543 93.61 168,03 121,81
788,75 58,50 5,64 261,55 | 21539 | 92,93 168.62 | 12246
820,00 58.50 572 26146 | 21536 | 9225 169.21 12311
820,00 58,50 572 261.46 | 21536 | 82,25 169.21 123,11
848,33 58,50 5.78 26138121533 | 83,00 168,37 | 12232
876,67 58,50 5.83 261,29 | 21530 | 93,76 167,54 | 121,55
905,00 58,50 51 261,21 | 21528 94.51 166,70 120,77
805,00 58,50 5.77 26121 | 21528 | 94,51 166.70 | 120,77
931.67 58,51 5.64 26113 [ 21524 | 9434 16679 | 12090
958,33 58.51 5.55 26106 | 21521 | 94,18 166,88 | 121,03
985,00 58,51 549 260,97 | 21519 | 84,01 166,96 | 121,18
985,00 58.51 5.49 26097 | 21519 | 94.01 166,86 | 121.18
101640 | 58,51 5.48 260,88 | 21514 | 9533 165,55 | 118.81
104780 | 5851 5.47 26079 | 21512 ), 9665 16414 | 11847
1079.20 | 58,51 547 | 26070 | 21510 | 97.97 16273 | 11713
111060 | 58.51 5,55 26061 | 21506 | 9929 161.31 116,77
114200 | 58.51 5,57 26052 | 21503 | 10062 | 15990 | 11441
1173.40 58.51 5,64 26042 | 21500 | 101,94 158,49 113,06
120480 | 58.51 5.66 26033 | 214,96 | 10326 | 157.07 | 111.70
1236.20 58.51 5.67 26024 | 21494 |1 10458 155,66 110,37
126760 | 5851 567 | 26015 | 21493 ) 10590 | 15425 | 109.03




ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distincia] Vazao Vazao Cota P.MAX. | P.MIN.

{m) {\s) {f's) jCota(m)jCota {m)} Ter.(m) {mca) {mca)
1299,00 58,51 569 260,06 | 214,80 | 107.22 162,84 107.68
1299,00 58,51 5,69 260,06 | 214 60 | 107.22 152,84 107,68
1328.42 58,51 5.71 25997 | 214,88 | 106.28 153.69 108.60
135783 58,51 574 25089 | 21486 105.34 154 54 109,51
138725 58.51 574 259,80 | 214.85 | 104.40 155.40 110.45
1416,67 58,51 570 25971 | 21485 103,47 156,25 111.38
1446 08 53,51 567 259,63 | 21486 | 102,53 157,10 112,33
1475,50 58,51 575 259.54 | 21486 | 101,59 157 95 113,27
1504 92 58.51 5,85 25945 | 21485 100,65 158,81 114.20
153433 58.51 5,82 258,37 | 21485 99,71 159,66 11514
1563,75 58.51 578 25928 | 214,83 898,77 160,51 116,08
1593,17 58.51 5,74 259.20 | 214,80 97.83 161,36 116,96
1622.58 58,51 5,73 259,11 | 214,73 96,89 162.22 117.89
1652.00 58,51 5,76 259,03 | 214.77 95,96 163,07 118.81
1681.42 58,51 5,83 25894 | 214.73 95,02 163.92 119.72
1710.83 58,52 6.08 25885 | 214.70 94 .08 164 77 120.82
1740,25 58,52 6.06 258,76 | 214,66 9314 165,62 121,52
1769.67 58,52 65.01 25868 | 214.62 92 20 166 .48 122.42
1799,08 58,52 5,98 25859 | 214 57 91,26 167,33 123,31
1828.50 58,52 597 258.50 | 214,56 80,32 168,18 124 23
185792 58 52 5,95 25842 | 214 01 £9.38 169 03 12513
1887 33 58,52 5,90 25833 | 214,53 88,45 169,88 126,08
1916,75 58,52 587 25824 | 214,54 87.51 170,74 127,03
1946,17 58,52 5,86 258 16 | 214.58 86,57 171.59 128,01
1975.58 58,52 5,86 258,07 | 214,58 85,63 172,44 128,95
2005,00 58,52 5,84 257,98 | 214,54 84 69 173,29 129,85
2005.00 58.52 5.84 257,98 | 214 .54 84 69 173.29 129,85
2040.00 58,52 5,82 257,88 | 214.51 86,68 171,20 127,83
2075.00 58.52 5,79 257,78 | 21446 | 8867 169,11 125,79
207500 58,52 5,79 25778 | 214 46 38,67 169,11 125.79
2104.37 58,52 578 25769 | 21453 88.20 169,49 126,33
2133.75 5852 576 25761 | 214 56 8773 169.88 126,83
216312 58,52 575 25752 ) 21454 87.25 170,27 127,29
2192 50 58.52 575 25743 | 214,50 86.78 170,65 127,72
222187 58,52 576 257.35 | 214,48 86,31 171,04 128.17
2251.25 58.52 573 257,26 | 214,42 85,84 171,42 128.59
228062 58,562 5,73 25717 | 214,50 85,36 171,81 129,14
2310,00 58,52 5,72 257,09 | 214,51 34 .89 172.20 129,62
2338,37 58,52 573 257,00 | 21448 34 .42 172,58 130.06
2368.75 58,52 5.82 256,92 | 214.47 83,95 172.97 130.53
239812 58.52 5.87 25683 | 21444 | 8347 173.36 130.97
242750 58,52 5,95 256,74 | 214.39 §3.00 173,74 131.39
2456,87 58,52 6,00 256,66 | 214.41 82.53 174,13 131,88
2436 25 58,52 5.04 256,57 | 214 .44 8§2.06 17452 132,38
2515,62 58,52 6.07 256,48 | 214,44 81,58 174.90 132,86
254500 58,52 6,14 256,40 | 214,47 81,11 175,29 133.36
2545 .00 58,52 6.14 256,40 | 214.47 81.11 175,28 133.36
2573,00 58.52 6,26 256,32 | 214 .47 81.89 174.42 132,58
2601,00 58,52 8,32 256.23 | 214,51 82,67 173.56 131,84
2629.00 58,33 6.43 256 15 | 214 54 83.46 172.69 13108




ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distdncia| Vazao Vazao Cota P.MAX. | P.MIN,

{rm) {1/s}) {s) |Cota (m)|Cota {m)] Ter.[m}) {mca) {mca)
2657,00 58,53 6,53 256,07 | 214,52 84 24 171,83 130,26
2685,00 58,53 &.54 255498 | 214,52 85.02 170,96 129,50
2685,00 58,53 6.54 255,98 | 214.52 55.02 170,96 129,50
271643 5853 8554 25580 | 214 48 84 50 171,39 129,98
2747 86 58,53 6,83 25580 | 214,57 83,98 171,82 130,59
277929 58,53 6,64 25570 | 21473 83,46 172,24 131.27
281071 58,53 6,63 25561 | 214,78 852 85 17267 131,83
2842 14 58,53 6,62 255,52 | 214 81 82,43 173,09 132,38
2873 57 58,53 6,61 25543 | 214 87 8191 173,52 132,96
2905.00 58,53 B5.56 25534 | 21481 81.39 173,85 133 .42
290500 58.53 B.56 25534 | 214,81 81,39 173.85 133.42
293167 58.53 B.51 25526 | 214 87 81,77 173.49 133,10
295833 58,53 6,50 255,72 [ 215,03 8215 173 57 132,88
2985.00 58,53 5,55 256,20 | 215,09 82.53 173,67 132.56
28385.00 58,53 6.55 256,20 | 21509 82.53 173,67 132,56
301167 58,53 6 66 256862 | 215,16 85,65 170,97 129 50
3038.33 58,53 6,82 25701 | 21525 8878 168,23 126,48
3065,00 58.53 7.00 257,37 | 21535 91.90 165 47 123,45
3065,00 58,53 7,00 257,37 | 215.35 91,90 185,47 123,45
309577 58,53 7.02 25777 | 215,46 9292 164 .85 122,54
3126 54 58,52 7.01 258,34 | 21580 93,94 164,40 121,66
315731 58,53 7.08 258,89 | 21571 04 .96 163,93 120,75
318808 58,52 7.25 25930 | 21582 95,97 163.33 119,85
3218,85 58,53 7.29 25871 1 21588 96 .99 162.72 118,89
324962 58,53 7.23 260,08 | 216,17 98.01 162,07 118,16
328038 58,53 712 260,46 | 216,38 99.03 161,43 117.35
331115 5853 6 98 268074 | 21662 100 05 160 69 118,57
334192 58,53 6,85 261,02 | 216,79 101.07 159 96 115,72
3372649 58,53 677 268121 | 216,93 102.08 159,13 114 84
3403 45 58,53 6.73 261,39 | 217,10 103,10 158,29 113,99
3434 23 58,53 6,72 26154 | 217.31 104 12 157 42 113,18
3465,00 58,53 6.55 26166 | 217.52 10514 156,52 11238
3465.00 58.93 %.55 20166 | 217.52 7 10514 156 52 112.38
349537 58.53 5.45 261,95 | 217.77 | 10410 157.85 113.67
352574 58,53 6,40 262,20 | 21803 103,06 159,14 114.98
3556.11 58,53 6,36 26241 | 218,35 102,02 160,39 116,33
3586.45 58,53 6,37 26258 | 218,68 100,98 161,61 117.70
3616.85 58,53 6,48 26268 | 21907 93,93 162.75 11913
36847 22 58,54 6,45 26275 | 219,52 98 89 163,85 12063
367759 58,54 5,43 28278 | 21994 97,85 164 93 122,09
3707 .96 58,54 6,48 26233 | 22047 96,81 166,01 123,66
3738,33 58,54 6.60 262,89 | 221,04 95,77 16712 12527
376870 58,54 6.67 262 94 { 221,66 94 73 168,21 126,93
379907 58 54 6,73 263,02 { 222,31 93 .69 169,33 128 62
3829 .44 58.54 6.62 263,11 | 22299 92 65 170.47 130.34
3859.81 58,54 6 52 26315 | 223,60 91.61 171.54 131,99
389019 58,54 6.47 26316 | 22433 80,56 172.59 133.77
3920.56 58,54 6,43 26315 [ 22511 89,52 17362 135 59
3950,93 58,54 6 42 26313 | 22598 88,48 174 65 137 .50
3981.30 58.54 6,29 26310 [ 22693 1 8744 175,66 139 49




ENVOLTORIAS COM PROTEGAQ PRIMEIRQO TRECHO D=300mm

Distancia; Vazao Vazao Cota P.MAX, P_MIN.

{m) {/s) {\fs} |Cota{m}|Cota{m)] Ter{m) ; {mca) {mca)
4011,67 58,54 6,32 263.06 | 227,76 86,40 176,66 141 36
4042 04 58,54 6,22 26305 | 228,52 85,36 17769 14317
4072 41 58.54 6,18 263,01 | 229,26 84 32 178,70 144 94
410278 58,54 612 26292 | 23004 8328 179,64 145,78
4133.1% 583,54 6.01 262,83 | 230,86 82.24 180.60 148,62
4163 52 58,54 5.89 26277 | 231.88 81.19 181.58 150,69
4193 89 58.54 578 26269 | 232,75 80,15 182,54 152 60
4224 26 58,54 5,65 26185 | 23341 79 11 182,73 154 29
A254 63 58,54 5,55 261,27 | 233,88 78,07 183,20 155 82
428500 58,54 5.42 261,19 | 234 .26 T7.03 184 .16 157.23
4285 00 58,54 542 261,19 1 234,26 7703 18416 157,23
4314 41 58,54 535 26117 | 23415 77.95 18323 156.21
4343 82 58.55 538 26118 | 234,04 78,86 18232 155,18
437324 58,55 533 26107 | 23398 7978 181,29 154 20
4402 B5 58,55 521 260,77 | 233,95 80,70 180,08 153,26
4432 06 58.55 5,07 25995 1 233,91 81 61 178,33 152,29
4461 47 58,55 4 .96 25927 | 233.86 82,53 176.74 151,33
4490 88 58.55 4 84 25889 | 23366 83,45 175.44 150,22
4520,29 58 .55 4 82 25871 | 233,43 84 36 174,35 148,07
4549 71 58,55 476 25858 | 233,30 8528 173,30 148 02
4579 12 58.55 4 80 25868 | 23325 86.19 172,48 147 05
4608 .53 58,55 4.88 25813 1 233.21 87 11 172,02 146,10
4637 54 58,55 4.93 25931 § 23318 88,03 171,28 14515
4667.35 58,55 4 88 25940 | 23317 85 04 170 46 144 22
46596,76 58,55 4 86 268075 | 233,08 89,86 170,89 143 22
4726 18 58,55 4 81 26239 | 2331 an.78 171,62 142 23
475559 58 55 4 82 264 A6 | 23299 g1 6% 17276 141,30
4785.00 58.55 4.90 266.08 | 233.03 92,61 173.47 144,42
4785.00 58.55 4.80 26608 | 233.03 92 .61 173,47 140 42
4815,91 58 55 503 267,20 | 23317 §1.20 175,91 141,87
45846.32 58,55 519 268,06 | 233.45 8998 178.08 143,47
487773 58,55 514 26873 | 23334 88 .66 180,07 144 73
4908 84 58.55 505 26928 | 23332 87,35 181,93 145 97
4939 54 58,565 5.02 269,94 | 233,31 86.03 183.91 147 27
4970.45 58.65 504 20,40 1 233.30 3472 185,69 148 59
5001,36 58,55 5,03 270,85 [ 23328 83.40 187 45 149 87
503227 58,55 4 97 27183 | 23320 82,09 189,75 151,12
5063.18 58,55 4 95 27259 | 23313 8077 191,82 152 36
5094 09 58,55 4 .92 27319 | 23310 79.46 193,73 153,64
5125,00 58,55 4,93 27376 | 233.04 78,14 195,62 154 90
512500 58,55 493 27376 | 233.04 78614 165,62 154 90
5154 47 58 55 4,02 274 .26 | 232,99 80,11 194,15 152.88
5183,95 58,55 4 90 274 67 | 23296 82,09 192 58 150.87
5213.42 58,55 4 .84 27499 | 232,92 84,06 190,93 148 86
5242 89 58.55 4 88 27524 | 23287 86,03 189.21 146 84
827237 58.55 4 86 27544 | 23284 84.00 187 44 144 83
530184 58,55 487 27560 ] 23276 89 938 18562 142,79
5321,32 58,55 4 88 27572 | 23275 941,95 183,77 140,80
5360.79 58,55 4. 86 27582 | 23282 93 92 181,90 138,90
5390.,26 58.55 4 &7 27590 | 23292 95,89 180.01 137.02
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

[Distancia] Vazao Vazao Cota | P.MAX. | P.MIN.

{m) {iis) (s} (Cota(m){Cota {m)] Ter.im) | (mca) (mia)
541974 | 58.55 485 | 27595 | 233021 97,87 178.08 | 135,16
544921 | 58.55 484 | 27598 | 233,03 | 99,84 176,14 | 133,19
547868 | 58.55 4,91 27598 | 23315 | 101.81 | 17417 | 131,34
5508.16 | 58,55 498 | 27599 | 23317 | 10378 | 17220 | 12939
553763 | 58.55 505 | 27599 | 233.27 | 105.76 | 17023 | 12751

556710 58,55 5.08 276,03 | 233.31 107.73 168,30 125,58
5506, 53 58,55 512 276,05 { 233,37 | 109,70 166,34 123.67
5626.05 58,35 514 276,02 | 233,44 | 11167 164,35 121.76
5655.53 58,55 5,19 27594 | 23349 | 113865 162.29 119.85
5685,00 58,50 527 27586 | 233.5% | 11582 160,24 117.97
5685,00 58.55 527 27586 | 23359 | 11582 160,24 117.97
571567 58,55 5.36 27577 | 23356 | 11443 161,34 119,12
5746,33 58.56 5.44 27571 1 233,53 | 11325 162.47 120,28

5777.,00 58.56 5.53 27561 | 233,48 | 112.06 163,55 121,42
5807 67 58.56 5,50 27550 | 233,42 [ 110.88 164,62 122,54

5838.33 58,56 5.50 27538 | 23343 | 10968 165.69 123.74
5868.00 58,56 5,50 27531 | 233.52 | 108,50 166.81 125,01
5899.66 58,56 5.49 27525 | 233,58 | 107.32 167.94 126.26
5930,33 58,56 5,31 275,22 | 233868 | 106,13 169,09 127.56
5961.00 58,56 5,55 27518 | 233,80 ] 10495 170,23 128.86
5991.66 58,56 5,58 275,13 | 23383 | 103,76 171,37 130.07
602233 58,56 5,64 27508 | 233,88 | 102,57 172,50 131,31

605300 58.56 587 27503 | 23403 | 101,39 173,64 132,65
6083 66 58.58 5,70 27500 | 23419 | 10020 174,80 133,99

§114.33 58,56 5.67 27509 | 234.29 99,02 176,08 135,27
6145,00 58.56 5.65 27512 | 234,40 97.83 177,29 136,57
145,00 58 .56 585 275,12 1 234 40 97.83 177.29 136.57
£5174.50 58,56 5.62 27513 | 23443 95,50 178.63 137.93
£6204.00 58,56 563 27511 | 234 47 95,16 179.95 139.31
6233,50 58,56 5,61 275,08 | 234,47 93,83 181,25 140,64
6263,00 58.56 5,61 275,08 | 234,42 92,50 182,58 141.93
6292 50 58.56 5,59 27520 | 234,42 91,16 184,03 143.25

6322 00 55.56 5.58 27528 | 23459 89,83 185,45 14476
£351,50 58.56 5.56 27530 | 23470 88.50 186,80 146,20

§381.00 58,56 5.56 27532 | 234,87 87,16 188,15 147 .71
6410.50 58,56 5.55 27532 | 23491 85.83 189,49 149.08
6440,00 58,56 5.55 275,38 | 234.87 84,50 190.88 150,37
54649.50 58,56 5.56 27541 | 23479 83.16 192,25 151.62
499,00 58 56 554 27541 | 234786 B1.83 193,58 152,93
£528.50 58,56 553 275,32 | 234.89 80.49 194.83 154.39
65558.00 58,56 554 27524 | 23503 79.16 196.08 155,89
6587,50 58,56 5,53 27516 | 235,18 77.83 197,33 157,24
6617,00 58.56 5,54 27510 | 235,29 76,49 198,61 158,79
£646,50 58.56 5,46 27500 | 23547 75,16 199,84 160,31
8676,00 58.56 3.40 27489 | 235,67 73,83 201.06 161,84
6705,50 58.56 538 274,75 | 235,89 72,49 202.26 163 .40
673500 58.56 5,45 274865 | 236.16 71,16 203.49 165,00
§735,00 58,56 545 274,65 | 23616 71.16 203.449 165.00
6765.83 58,56 5.50 274,59 | 236,36 7413 200,48 162,24
6796.66 58,56 547 274 52 | 236,56 77.09 197,43 159,47
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distancia| Vazao Vazao Cota P.MAX. | P.MIN.
{m) (Vs) {is) |Cota (m)Cota {m)] Ter.(m) {mca) {mca)
6827 50 58,56 5,49 274,45 | 236,81 80,06 194 40 156,76
6858,33 58,56 5.56 274,38 | 23715 83.02 181,36 15413
6889,16 58,56 5.66 27431 | 237.60 85,99 188,33 151,62
5920,00 58 .56 578 27422 1 237,99 88.95 185,27 149,04
6950,83 58,56 583 27414 | 23823 91,92 182.22 146,31
6981.66 58.56 5,88 274,06 | 238,45 94,88 179,18 143 57
701250 58,56 5,93 273,98 | 238,49 97,85 176,14 140 64
704333 58,56 6,04 273,88 | 238,24 100.81 173,07 137,43
707417 58 56 513 273,76 | 238.03 103,78 169,98 134,26
7105,00 58,56 65,22 273582 | 237,88 106,74 166,88 131,14
710500 58,56 6.22 27362 | 237.88 | 106,74 166,88 131.14
713611 58,56 6.24 273,56 | 237.83 106,26 167,31 131.58
7167,22 58,56 6.23 273,51 | 237,79 105,77 167,74 132,02
7198,33 58 .56 6,26 273,46 | 23758 105.29 168,17 132,29
722944 58 56 6,28 27342 | 237,48 | 104,80 168 62 132 68
7260.56 58,56 6,28 273,41 | 237.38 104.32 168,10 133.06
7291,67 58,56 6,24 27345 § 23727 103.83 169,61 133.44
732278 58 56 6.21 273,49 | 237.27 103.35 170,14 133.93
7353,89 58,56 6,24 27349 | 23733 102,86 170,62 134 47
738500 58.56 6,28 27343 | 23741 102,38 171,05 135,03
7385,00 58.56 5,28 27343 | 237.41 102,38 171,05 135.03
741611 58,56 6,30 273,36 | 23716 101.86 171,50 135,320
7447 22 58.56 6.31 27328 | 236,97 101.34 171,95 135 64
7478,33 58,56 6,24 273,20 | 236,82 100,81 172.39 136,00
7509 45 58,56 6,37 273,25 | 23671 100,29 172,96 136.42
7540,56 58,56 .39 27324 | 23664 99.77 173,47 136.87
757167 58 .56 642 27315 | 236 61 99,25 173 91 137,37
760278 55,56 6,40 27307 | 236,59 8,72 174,34 137,87
7633 89 58,56 6,37 27298 | 236,56 98,20 174,78 138,36
766500 58,56 6,31 27292 | 236 45 97.68 175,24 138,81
7665,00 58,56 6.31 27292 | 236,49 97 .68 175.24 138,81
7695 .00 58,56 6.24 27282 | 23624 98,22 174 60 138.02
772500 58,56 5,19 272770 ) 236,07 98,76 173,94 1373
775500 58,56 6.13 272,55 | 236,03 99,30 173,25 136.73
778500 58,56 6 .09 272,38 | 236.01 99.84 172,54 13617
781500 58,56 6.05 272,34 | 235,99 100,38 171,96 135,61
784500 58,56 6,06 272,31 | 235,96 100,92 171,39 135,04
784500 58.56 6.06 27231 | 23596 100,82 171,39 135,04
7873.00 58,56 6,05 272,27 | 23598 949 .90 17237 136.09
7901 .00 58,56 5.05 27347 | 236.01 o8 87 174,59 137.14
7928,00 58,56 5.09 27513 | 236.02 a7.85 177,28 138.17
7957.00 58.56 6,10 276,01 | 23591 96,82 178,19 139,08
7985,00 58,56 6,13 2677 | 23577 95,80 180,97 139 97
7985,00 58.56 6,13 276,77 | 23577 95,80 180,97 139,97
8013,00 58,56 6.16 27737 § 23567 96,51 180,86 13917
8041 .00 58.56 6.19 27783 | 23560 97 22 180,61 138,29
8069.00 58.56 6.21 278,20 | 23553 97.92 180.28 137 .61
8097.00 58,56 627 27860 | 23548 98.63 17997 136,85
8125,00 58,56 6,31 27941 | 23546 99,34 180,07 136,12
8125,00 58.56 6.31 27941 | 23546 99,34 180,07 136.12
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RTINS

ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distincia)l Vazao Vazao Cota P.MAX. P.MIN.
{m) {ils) {iis) |Cota (m)|Cota {m)} Ter.[m) {mca) {mca)
8155.38 58,56 6,37 280,28 | 235,42 96,30 183,99 139,13
818575 58,56 6,45 280,99 | 23519 93.26 187,73 141,94
821613 53,56 6 55 281,55 | 23503 90,21 191,34 144 81
8246 50 58,56 559 281,97 | 23494 8717 194 80 147 77
827688 58,55 6,69 282,38 | 234 87 84,13 198 25 150,74
8307.25 58,56 6.74 282,76 | 23483 &1,09 201,68 1583 74
8337.63 58,56 6,80 283,09 | 234 81 78.04 205 05 156.76
8368.00 58,56 678 283,39 | 23477 75.00 208.39 159,77
8368.00 58,56 678 283,39 | 23477 75,00 208,39 169.77
8397 44 58.56 6.79 283,63 | 23476 73.15 205,48 156,61
8426 87 58,56 6.78 283,82 | 23479 8129 202,53 163,50
8456,31 58.58 6.81 283,98 | 234,81 84 44 199,55 150 38
3485.74 58,56 682 28412 | 234,83 87.58 196,54 147.24
851518 58,56 682 284 35 | 234,94 90,73 193,62 144 22
8544 61 58,56 6 85 28460 | 23528 93.87 180,73 141.39
8574.04 58.56 6.89 284 80 | 235,51 97.02 187,78 138,49
BE03 48 58 56 6.90 28488 | 23548 | 10018 184,72 135,32
8632 91 58.56 £.89 28492 1 23545 | 103.31 181.61 132,14
866235 58,56 6,90 284 92 | 23531 106,45 178,47 128,86
8691.78 58,56 6,90 28492 | 23517 109,60 17532 125,57
8721,22 58,56 6,93 258493 | 23511 11274 172,19 122 36
875065 57.68 6.97 28494 | 23508 | 11589 168,06 119.19
8780,09 57.68 5,98 28499 | 23504 | 119.03 165,96 116.01
§809.52 57 68 6,97 28507 | 235,00 ] 12218 162,90 112, 82
8838.,96 57 68 7,04 28510 | 23497 | 12532 150,78 109,65
8868,39 57 68 7,14 28510 | 23494 | 12847 156,63 106,47
8697.,82 57 63 7,14 28508 | 234 88 131 .61 153 46 103 27
8927.26 57.68 7.15 28511 | 23483 | 13476 150,35 108,07
895669 57.68 715 28512 | 23479 137.90 147 .21 96,88
8936 13 57 67 7,14 28511 1 23476 141,05 144 06 93,71
9015.56 57 867 7,15 28509 | 23473 144 19 140 90 90.53
9045,00 57 .67 716 28507 | 23471 147 34 137,73 87,37
2045 00 57,67 TAG 25710 ) 22133 ) 147734 109,76 73,09
9075.00 57 67 7.15 257,17 1 22134 | 148,03 108,14 72.31
9105,00 5767 7.15 25721 % 221,37 | 150.72 106.49 70,65
9135.00 57,68 7,14 25721 | 221,38 152,41 104 80 68.97
89165.00 57 68 7,14 257 19 | 221,41 164 10 103,09 67.31
9185.00 57.68 7.14 25724 | 22145 | 15579 101,45 65.66
922500 57,68 7.14 25742 { 22146 | 15748 99,94 63,98
9255,00 57.68 7.03 25771 ] 22146 | 15817 83,54 62,29
9285.00 57 68 £.92 25798 | 22145 | 16086 97,12 60 59
89315,00 57 68 6,81 25817 | 22146 | 16255 95 62 58,91
9345,00 57,63 6 67 25830 | 221,49 164 24 g4 06 57.25
937500 58 57 658 25843 | 221,51 165,93 92.50 55 58
940500 58.57 6.47 258,47 | 221,53 | 167,62 90,85 53,91
9435 00 58,57 6.37 25848 | 221.41 169.31 89,17 5210
9465 00 58 57 6.25 25842 | 22122 | 171.00 87.42 50,22
0495.00 58,57 613 25824 | 22117 | 17269 85,55 48 48
9525,00 58,57 &.00 25814 | 22118 174.38 83,76 46,80
8555 .00 58 57 589 25802 | 22120 176.07 81.495 4513
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distancia| Vazao Vazao Cota P.MAX. | P.MIN.
{m} flis) {iis) |Cota im)|Cota {m)] Ter.fm) {mca) {mci)
9585,00 58 57 5.80 25788 | 22120 177,76 80,12 43,44
9615,00 58,57 5867 25784 | 221,24 179,45 78,39 41,79
9645.00 58,57 555 258.04 | 22113 | 181,14 76.80 39,99
9475,00 58 .57 547 25818 | 22112 182,83 75,35 38 29
9705,00 5857 540 258,26 | 22115 184 .52 73,74 36 63
9735,00 58,57 531 25831 1 221,17 186.21 7210 34 .96
9765,00 58,57 523 25835 1 221,19 187,90 70,45 33,29
9795,00 58,57 518 25852 | 22122 189,59 68,93 31.63
9825,00 58,57 519 258,77 | 221,24 | 191,28 67.49 29,06
9825 00 58,57 5.19 258,77 | 22124 191,28 67 49 2996
9857.00 58 58 524 25018 1 22126 | 190,44 68,74 Q.83
9889.00 58 .58 5,29 25954 | 221,30 189 59 69 895 3171
9921.00 58,58 528 259,82 | 221,33 188,75 71,07 32,58
9953,00 58 58 5.20 259,91 | 221,40 187,90 7201 33.49
9985.00 58,58 516 25897 1 22154 | 187.06 72,91 34,48
9985.00 53,58 516 25997 | 221.54 187,06 72.91 34.48
10015.00 58,58 515 25999 | 221,86 188,58 71.41 23,28
10045,00 58,58 5.21 260.01 | 221.83 18010 69 91 31,73
10075.00 58,58 5,33 25997 | 221,76 191.62 68,36 30,14
10105,00 58,58 5,44 25995 | 22167 193,14 65,81 28,563
10135,00 58,58 5.40 25988 | 22158 194 66 65 22 2692
10165,00 58,58 5,31 25988 | 221,50 196,18 63.70 25,32
10195.00 58 58 528 259.89 | 221,42 197.70 62.19 2372
10225 .00 58,58 5,26 259,84 | 221.39 199 22 60,63 2217
10255,00 58,58 515 25980 | 221,36 200,73 59,06 2062
10285,00 58,58 5,03 25873 | 221,33 202,25 57 47 19.08
10315.00 58.58 4 99 25961 | 22131 203,77 55,84 17 .54
10345.00 58 58 4.92 258.41 | 221,28 | 20529 5412 15,99
10375.00 58,58 4 87 25941 | 22124 | 206.81 52 60 14,43
10405,00 58,59 4,78 25948 | 221,23 208,33 51,15 12.90
1G435,00 58,59 463 259.55 | 221,22 209,85 49,70 11,37
10465,00 58,59 4 .54 25960 | 221,21 211 237 48.23 984
1046500 58,59 4,54 25960 | 221.214 211.%7 43 2% .84
10493.00 58,59 453 25964 | 22119 | 210,90 43,74 10,29
10521,00 58,59 453 25066 | 221.16 210,43 49 23 10.73
10549,00 58,59 451 25963 | 221,16 209,97 49,67 11.19
13577.00 58,59 4 53 258,62 | 221,18 | 209.50 50,12 11.68
1060500 5859 4,53 25073 | 22110 | 209.03 50,70 12.07
10605,00 58,59 453 25973 | 22110 209,03 50,70 12,07
1063166 58,59 4.50 25986 | 220,99 208,25 50,61 11,74
10658,33 58,59 4 45 259,80 | 220.90 200 47 50.43 11.43
10685,00] 58,59 444 25993 | 22082 | 208.69 5024 11,13
10685.00 58 59 444 259,93 | 22082 | 209.69 50,24 11,13
10714.23 58,59 4.40 25993 | 220,73 | 20852 51,42 12,21
10743 46 58,59 438 259,93 | 22064 207 34 52,6549 13.30
10772 69 58,59 4 40 259.94 | 22056 206 17 53,78 14,39
10801 .92 58.59 4 .40 25990 | 22045 204 99 54 91 15 46
10831.15 58,59 4.41 25985 | 220,37 203,82 56,03 16.55
10860,38 58,59 4 37 25984 | 220,29 202,65 57,19 17.64
10889 61 58,59 434 25878 | 220.21 20147 58.30 18,74
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ENVOLTORIAS COM PROTEGAO PRIMEIRO TRECHO D=300mm

Distdncia| Vazao Vazao Cota P.MAX. | P.MIN.
{irm} {Iis) {¥/s) jCotam)Cota{m) Ter.im) {mca) {mca)
1091884 | 5859 4,20 25969 | 22014 | 20030 55 39 19,84
10948.07 1 5859 425 25948 | 220,05 | 19913 60,35 20,92
10977301 58598 422 25937 | 219,99 | 197,95 61,42 22,03
11006 53 58 58 4 09 25917 | 219,85 196,78 62,19 2317
1103576 | 5859 3.99 258,80 | 21993 | 19560 63.19 24 32
11064 99| 5859 304 25866 | 21990 | 104 43 64,23 2547
1106499 58.59 3.94 25866 | 21990 | 19443 64,23 2547
1109590 5859 3.80 258,42 | 219,87 | 196,09 62,33 2378
11126,81 58,59 3,71 258,31 | 219,80 | 197.75 60,58 2205
111597,72 58,59 3,68 25813 | 21976 189.41 58.71 2035
1118863 | 58,59 3.59 257,80 | 21974 { 20107 56.81 18.66
11219,54 | 58,59 3.56 257,74 | 21973 | 20273 55 01 16.99
1125045 58,59 3,55 25758 | 219,72 | 204,40 5318 16,33
1128136 58,59 3.5 25737 | 21969 | 20606 5132 13,63
1131227 5859 3.409 257211 219686 | 20772 49 49 11,95
113432,18| 58,59 3.47 25729 | 21966 | 20938 47 .91 10.28
1137408 | 5859 3,44 25733 | 21970 | 211,04 46,29 8.66
11405.00| 58,59 3.47 25729 | 21976 | 21270 44 A9 7.06
1140500} 58,59 3,47 25729 | 219,76 | 21270 44 59 7.06
11433,57 58,549 3,53 25732 | 218,76 212 48 44 84 727
11462 14| 5860 3.60 25728 | 21972 | 21227 45,01 7.45
1149071 58.60 3,68 25726 | 21966 | 21205 45 21 7.61
1151928 | 58.60 373 25717 | 21965 | 211,84 45 33 7.81
11547 .85 58,60 3,76 257,05 | 219,66 211.62 45 43 803
11576421 5860 378 25686 | 21970 | 21141 45 45 8,30
11604 99! 5860 3.84 25673 f 21974 | 21119 45 54 8,55
11604 99 58 60 3.84 256 73 1 21974 211 1% 45 54 8.55
11631,66| 5860 3,83 256,58 | 21980 | 21182 44,76 7.98
11658.33 58 60 3.80 256 .34 | 21987 212 46 43.88 7.41
11685,00 58,60 3.79 25613 | 219,96 213.09 4304 & 87
1168500 5860 3,79 256,13 | 219,96 | 21309 43 04 687
1171500 5860 374 256590 | 22008 | 211,81 44 09 8,28
1174500 58 .60 274 25576 ) 22025 210,52 4526 Q73
1174500 | 58860 374 25578 | 22025 | 21052 45 26 973
1177500 5880 3,70 25565 | 22046 | 21174 43,91 872
11805001 58640 367 25557 | 22073 | 21295 42 61 778
11835001 58860 3,65 25546 | 22109 | 21417 41,29 6,91
1186500| 58860 367 25538 | 22152 | 21539 36,89 613
1188500 58.60 372 235,18 | 222,05 216,61 33.58 544
11925,00| 5860 3.79 25522 | 22263 | 21782 37.39 4.81
1195500 5860 3,87 25524 | 223,24 | 219.04 36,20 4,20
11985001 5860 384 25522 | 22403 | 220,26 34,96 3,77
1201500 58860 3,85 255,18 | 225,04 | 221,47 33,71 357
1204500 5860 387 25508 | 22626 | 22269 32,39 3.57
12075,00| 58,60 3.91 254 86 | 22797 | 22391 30,05 4.06
12105,00 58,60 392 25475 | 23113 22513 2862 6.01
1213500 5860 3.80 25443 | 23546 | 22634 28,09 9,11
12165001 5860 3,69 25378 | 241 54 | 22756 26,22 13,98
1216500 5860 3.69 25378 | 241 54 | 227 56 2622 13,98
12196 11 58 BQ 3,58 25363 | 241 48 229 61 24 02 11,85
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AT MVARET IS

ENVOLTORIAS COM PROTECAO PRIMEIRO TRECHO D=300mm

Distancia! Vazao Vazao Cota P.MAX. | P.MIN.
{m} {i/s) {¥s) |Cota{m))Cota (m})] Ter.(m) {mca) {mca)
12227 22 58,60 3,46 253.48 | 241,38 23166 21.82 972
12258,33 58.60 3,38 253.24 | 241,30 23371 18,53 7.59
1228944 58.60 3,41 252 9% | 241,22 23576 17.20 5.4
12320.55 58,680 3.48 25253 | 24114 237 80 14 73 3.34
12351 66 58.60 3,50 251.85 | 242,54 239,85 11,89 2,68
1238277 58 60 3.45 250.62 | 242 46 241.90 8,72 0.55
1241389 58,60 3.41 248,75 | 24237 243,95 4.80 -1.58
1244500 58,60 3.40 246,00 | 246,00 | 24600 0.00 4,00
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ENVOLTORIAS DE PRESSAO - SEGUNDO TRECHO
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ENVOLTORIAS DE PRESSAO

(RES/CIDADE)
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ENVOLTORIAS DE PRESSAO DA ADUTORA DE NOVA OLINDA
(RES/CIDADE}

Disthncia| Vazso | Vazao | Cota {Cotamin Cota | PMAX | P.MIN
tmp | e | W |max (m| m | Terfm)| (mea) | (mea)

000 | 4252 | 3655 | 24500 | 24500 | 24385 | 1.15 115

34,77 4252 36,55 246 34 244 .22 242 57 378 1,65
659,55 4250 36,55 246,29 244 17 241,28 5,01 2.89
104,32 42,50 36,55 246,22 243.94 240.00 6,22 3.94
139,09 4249 36,95 246,15 243,88 23872 7.44 517
173,86 4248 26,55 246,08 243 .83 237432 8,65 6540
208,64 42.48 36.55 246.01 243,77 23815 9,86 762
242.41 42,39 36,55 245,94 243,71 234,86 11,08 8.85

278,18 42,38 36.55 24588 243,69 233,58 12,30 10,01

312,95 42,37 36,55 245,81 243 .47 232,30 13,51 11,17

347,73 42,37 36.55 245,73 24323 231,01 14,72 12,22

382,50 4230 36.55 245 64 243,08 229,73 15,91 13,35

M7.27 42.30 38.72 24559 243,01 228,45 1715 14,57

452,05 42,21 36,72 245,52 242,93 227,16 18,36 15,77

486 82 42.14 36,72 245,45 242,76 225,88 18,57 16.88

521,59 4213 36,72 245,37 242,55 224,60 20,78 17.95

556,36 4212 36,72 245.40 242 49 22331 22.08 19.18

581,14 42,03 36,72 245.40 24230 222,03 23,37 20,27

62591 41.94 36,72 24535 242725 220.74 24 61 21,51

560.68 41,93 36,72 245 40 242 17 21946 25,94 22,70

695,45 41,94 36,72 24539 241.94 218,18 2721 23,76

730,23 41,95 36,72 245 45 24187 216,89 28,56 24,98

765,00 41,93 36,89 24552 24183 215 61 29 91 26,02

765,00 41,93 36,89 24552 241,63 21561 299 26,02

799,00 41,92 36,89 245,51 241,57 216,70 28,81 24.87

833,00 41,91 36,89 245,48 241,50 217,78 27,68 23,71

867,00 41,91 36,89 24548 241,28 218,89 26,59 2239

801,00 41,92 36,89 24555 241,06 21888 25,57 21.08

935,00 41 .92 36 89 24553 24100 22107 24 46 19.93

969,00 41,90 36,89 24555 240,82 222,16 23,38 18,66

1003.,00 41,88 36,89 24556 240,59 223,25 22.30 17.34

1037,00 41,89 36,89 245,52 240,54 224 35 21.17 16,19

1071.00 41,89 36,89 245.49 240,49 22544 20,05 15,05

1105,00 41,39 36,89 245,52 24031 226,53 18,99 13,78

1105,00 4189 36,89 243,52 24031 226.53 18,99 13.78

1138,50 41,90 36,89 24547 240,25 224 56 20,61 15,38

1174,00 41,89 36,39 245 46 240,18 22320 2227 16,98

1208.50 41,87 36,89 24550 239,96 221,53 23.97 18,43

1243,00 41,87 36,89 24547 239,90 219.86 23,60 20,03

1277,50 41,85 36.89 245,43 239,84 218,20 27,24 21,64

1312.00 41,85 36,89 245 42 239,77 216,53 28,89 23.24

134650 41,85 36,88 245,39 239.71 214,86 30,52 24 85

1381,00 41,82 36,80 24538 238,62 213.20 32,18 26 42

141550 41.82 36.89 245,35 239,56 211.53 33.82 28.03

STRERE LIS



ENVOLTORIAS DE PRESSAO DA ADUTORA DE NOVA OLINDA

{RES/CIDADE)
Vazao | Vazao .| Cota |Cotamin{ Cota | PMAX | P.MIN
oofmpt s {Usy [ {Us)y jmax. (m)] (m) | Tevm} | (mca) | (mca)
1450.00 41,80 36,89 24530 239,51 209,87 35,44 29,64
1484 50 4179 36,89 245 27 239 46 208,20 37,07 31,26
1519,00 | 41,78 | 36.80 | 24527 | 23942 | 20653 | 3873 | 3289
155350 | 41,78 | 36,89 | 24524 | 239,37 | 20487 | 4038 | 3451
1588,00 41,70 36,89 24530 239,32 203 20 4210 36,13
1622,50 | 4169 | 37,06 | 24528 | 23926 | 20153 | 43,75 | 37,72
1657.00 | 4167 | 37,06 | 24526 | 239,15 | 199.87 | 4539 | 39.29
169150 41,67 37,06 245 28 23900 198,20 47.08 40,50
1726,00 41,65 37,06 245 28 238,78 196 53 4875 42 25
176050 | 4165 | 37.06 | 24525 | 23874 | 194,87 | 50,38 | 43,87
178500 471,65 37.06 245 28 23855 193,20 52.08 45 35
1829,50 | 4165 | 37,22 | 24625 | 238,50 | 19153 | 5372 | 4696
1864,00 | 4165 | 37.23 | 24520 | 23843 | 189,87 | 5533 | 4856
189850 | 4165 | 3723 | 24521 | 23837 | 18820 | 5701 | 506
1933,00 | 4166 | 37,23 | 24523 | 238.14 | 18653 | 58,70 | 51,60
196750 | 4166 | 3723 | 24520 | 23808 | 184,87 | 6033 | 5321
200200 41,67 37.23 24518 238,01 183,20 61,98 54 .81
203650 | 4168 | 3723 | 24516 | 237,05 | 18153 | 6363 | 5642
2071,00 | 4168 | 3723 | 24512 | 237,89 | 179.87 | 6526 | 58,02
210550 41 68 37,24 24511 237,80 178.20 £6.91 58 60
214000 | 4166 | 37.40 | 24508 | 237,75 | 17654 | 6854 | 61.22
2174 30 41,66 37,40 245,03 237,71 174 87 70,16 &2 84
220900 | 4166 | 3741 | 24504 | 23749 | 17320 | 71,84 | 6428
224350 | 4167 | 3741 | 24505 | 23743 | 17164 | 73,62 | 65,89
277800 | 4167 | 3741 | 24502 | 237.34 | 169,87 | 7515 | 6747
231250 41,65 37.41 245 00 237,29 168,20 76,79 69,08
234700 | 4165 | 3741 | 244096 | 237,22 | 16654 | 7842 | 7069
2381,50 | 4165 | 3741 | 24493 | 23715 | 164,87 | 8006 | 72.28
2416,00 | 4166 | 3741 | 24493 | 23693 | 16320 | 81,73 | 73.72
245,50 41 E6 37 41 244 88 236 87 161,54 83,35 75,33
248500 | 4164 | 3741 | 24482 | 23680 | 15987 | 8495 | 7693
2485,00 41 64 37.41 244 82 236 80 1549 87 84 95 76.93
251833 | 4163 | 3741 | 24477 | 236,75 | 15860 | 86,17 | 7815
255167 | 4163 | 37,58 | 24472 | 23668 | 157,32 | 8740 | 79,36
258500 | 4162 | 3758 | 24471 | 23660 | 156.05 | 8866 | 8055
2618,33 | 4161 | 3758 | 24466 | 23655 | 15477 | 8989 | 81,78
265167 | 4157 | 3758 | 24461 | 23651 | 15350 | 61,11 | 8301
268500 | 4154 | 3758 | 24455 | 23647 | 15223 | 92,33 | 8425
271833 | 4153 | 37,58 | 24451 | 23643 | 15095 | 0356 | 8548
275167 | 4152 | 37,58 | 24449 | 23638 | 14968 | 0481 | 86,71
278500 | 4151 | 37,58 | 24445 | 236.34 | 14840 | 9604 | 87,94
281833 | 4151 | 3758 | 24439 | 23630 | 14713 | 97,26 | 89.17
285167 | 4148 | 37,58 | 24433 | 23626 | 14585 | 9848 | 9041
288500 | 41,47 | 3759 | 24426 | 23622 | 14456 | 99,68 | 9164
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S SOl O ety DA

ENVOLTORIAS DE PRESSAO DA ADUTORA DE NOVA OLINDA
(RES/CIDADE)

azaa | Vazao: | Cota  |Cotamin) Cota | PMAX | P.MIN
s | ey |max. gw|  omp | Terdm) [ (mea) | (mea)
2885,00 41 47 37,59 244 26 236,22 144 58 99,68 91 64
292000 41 46 37,59 244 21 23618 143 48 100,73 92,70
285500 41.41 37.76 244 15 23613 142,38 101,77 93,76
299000 41,38 37,76 244,10 236,09 141,28 102,82 94 .51
3025,00 4137 37,76 244,04 236,04 140,18 103,87 95.87
3060,00 41,26 37,76 24399 23% .93 129 07 104,92 96 .85
3095,00 41,30 37,91 243,94 23% 77 137,97 105,97 87,80
3130,00 41,29 37 .92 243 56 235,68 136,87 1056 99 98,81
3165,00 41 21 37.93 243 86 23563 135,77 108,09 99 86
3200,00 41 21 37.93 242 .81 235,57 134 657 109,14 100,90
3235.00 41,13 35,08 243.80 235,49 133,57 110,23 101,83
3270,00 4113 38,08 24377 235.26 132,47 111,30 102,80
3305.00 41,09 35,08 243 81 23521 131,37 112,44 103,84
334000 41,09 38.08 243,77 23514 130,26 113,51 104,83
337500 41,07 38,09 24375 235,08 12916 114,59 105,92
3410,00 41,07 38,09 24371 235,02 128,08 115,65 106,96
3445 00 41,06 38.09 243 69 234,93 126,95 116.73 107 897
3445,00 41,06 38,09 243,69 234 .93 126,96 116,73 107,97
3480,00 41,05 38.09 243,69 234,88 127,16 116,52 107,71
351500 41 05 38,09 243 64 234 83 12737 116,28 107 46
3550,00 41,02 38,08 24362 23478 127,57 116,05 107 22
3585,00 41,02 38.09 243 .58 234,74 12777 115,81 106,97
3585.00 4102 38,09 243.58 234,74 12777 115,81 106,97
361750 41,01 35,09 243,56 234 69 126,56 117,00 108,13
365000 41,00 38,08 243,52 234 65 125,35 118,17 109,30
368250 40,92 38 26 243 .51 234 81 124 14 119,37 11047
715,00 40,91 38,26 243 47 234,57 122,93 120,54 111,64
3747 50 40,9 38,286 243 41 234 52 121,72 121,69 112,80
3780,00 40,83 38,26 243 37 234,48 120,51 122 86 112,97
381250 40.83 38,26 243,30 234 44 118,30 124,00 115,14
384500 40,33 38.27 243,24 234 40 118,09 125,15 116,31
3845,00 40.83 38,27 243.24 234 .40 118.09 125,15 116,31
387948 40,74 38,43 24320 234,36 116,11 127,10 118,26
3913,96 40,67 3843 24321 234 33 114,13 129,08 120,20
3948 45 40 67 3843 24316 234,28 112,14 131.02 122.14
3982,93 40 58 38,43 243,10 234 23 110,16 132,93 124,07
4017 .41 40,50 38,43 243,04 234,19 108,18 134,86 126,01
4051,90 40,50 358 44 24299 234,16 106 20 136,80 127,96
4086,38 40,47 38,44 242 96 234 11 104,22 138,75 129,89
4120.86 40,44 38 44 242 97 234,07 102,23 140,73 131,83
415534 4043 38,61 242 97 234.03 100,25 14272 133.78
4189.83 40,36 38,61 243 04 233,98 98,27 144,77 135,71
4224 31 40,35 38,78 243 04 234 23 96,29 146,75 137.94
425879 40,34 3878 24304 23419 94 31 148,74 139,89
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ENVOLTORIAS DE PRESSAO DA ADUTORA DE NOVA OLINDA
(RES/CIDADE)

SUTSU i el A

Distdncia| Vazao | Vazao | Cota {Cotamin.] Cota. | PMAX | P.MIN. ’
oy b sy o p (Ws) cfmax. @) (m) | Ter(m) | (mcaj | (mca)
429328 | 4029 | 3878 [ 24310 | 23414 | 9232 | 150.78 | 141,81
432776 | 4028 | 3878 | 24309 | 23409 | 9034 | 15274 | 14375
4362,24 | 4022 | 3892 | 24306 | 23405 | 8836 | 154,71 | 14569
439672 | 4019 | 3894 | 24309 | 23430 | 8638 | 156,71 | 147.92
443121 40.13 38.94 243,10 23425 84 39 158.70 149,85
446569 | 4013 | 3894 | 24305 | 23421 | 8241 | 16064 | 151,80
450017 | 4013 | 3901 | 24309 | 23417 | 8043 | 16266 | 153.74
453466 | 4014 | 39,03 | 24305 | 234,13 | 7845 | 164,60 | 15568
4569.14 | 4014 | 3905 | 24301 | 23408 | 7647 | 16654 | 15761
460262 | 4014 | 3905 | 24301 [ 23403 | 7448 [ 16852 | 159.55
463810 | 4014 | 3905 | 24305 | 23398 | 7250 | 17055 | 161,48
467259 | 4015 | 3802 [ 24301 | 23394 | 7052 | 17249 | 163.42
470707 | 4015 | 3908 | 24299 | 23390 | 6854 | 17445 | 16537
474155 4015 | 3901 | 24286 | 23385 | 6656 | 17640 | 167,30
477604 | 4015 | 3900 | 24292 | 23380 | 6457 | 178,35 | 169,23
481052 | 4016 | 3900 | 24293 | 23375 | 6259 | 180,33 | 171,16
484500 | 4018 | 3897 | 2428% | 23371 | 6061 | 18228 | 173.1C
484500 | 4018 | 3897 | 242389 | 23371 | 6061 | 18228 | 173,10
488100 | 4017 [ 3899 | 24065 | 23140 | 5859 | 18206 | 172,80
491700 | 4018 | 3897 | 23842 | 22906 | 5658 | 18185 | 17249
495300 | 4018 | 3897 | 23622 | 22675 | 5456 | 181,66 | 172,19
4989,00 | 40,18 | 38,97 | 23400 | 22446 | 5255 | 181,45 | 17191
502500 | 4019 | 3899 | 231,78 | 22216 | 5053 | 18125 | 17163
502500 | 401¢ | 3899 | 231,78 | 222,16 | 5053 | 18125 | 17163
506500 | 4019 | 3899 | 22930 | 21961 | 4987 | 17942 | 16973
5105.00 40,19 38,99 226 83 21747 49 22 177 61 167,95
514500 | 4019 | 3899 | 22435 | 21450 | 4856 | 17579 | 165,94
518500 | 4019 | 38,99 | 22183 | 211.90 | 4791 | 173,93 | 163,99
522500 | 4020 | 38990 | 21933 | 20907 | 4725 | 17208 | 161,82
526500 | 4020 | 3898 | 21684 | 20649 | 46,59 | 170.25 | 159,90
530500 | 40,21 3001 | 21432 | 20388 | 4594 | 16838 | 157,94
534500 | 40.21 3900 [ 21182 | 20131 | 4528 | 166,54 | 156.03
538500 | 4018 | 3901 | 20923 | 19876 | 4462 | 16461 | 154,14
542500 | 4018 | 3901 | 20671 | 19619 | 43.97 | 162,74 | 15222
546500 | 4017 | 39,01 | 20421 | 19361 | 4331 | 16080 | 15030
550500 | 4015 | 3901 | 201,71 | 191,02 | 4266 | 159.06 | 14837
554500 | 4015 | 3903 | 19919 | 18841 | 4200 | 157.19 | 146,41
554500 | 4015 | 39.03 | 199,19 | 18841 | 4200 | 15719 | 14641
558346 | 4015 | 3903 | 19679 | 18592 | 4160 | 15520 | 144,32
562182 | 4016 | 3903 | 19439 | 18346 | 41,19 | 15320 | 14229
566039 | 4017 | 3902 | 192.05 | 18145 | 4079 | 15126 | 14066
569885 | 4017 | 3902 | 18966 | 17899 | 4038 | 14928 | 138,60
573731 | 4017 | 3902 | 18724 | 17667 | 39,98 | 14726 | 136,69
577577 | 4017 | 3904 | 184,83 | 17414 | 3957 | 14526 | 13457
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ENVOLTORIAS DE PRESSAO DA ADUTORA DE NOVA OLINDA

(RES/CIDADE)
Vazao | Cota (Cotamin) Cofa | PMAK | PMN

o sl |max twl  (m) | Terqm) | (mca) | (mea)
5814.23 4017 39,04 182,43 171.64 39,17 143,27 132,47
585269 | 4018 39,07 180.01 169.21 38.76 141,25 130,44
5891,15 | 4018 39.07 177.62 166.92 38,36 139,26 125,56
592962 | 4018 39,08 175,23 164.43 37.85 137,27 126,48
5968,08 40,18 39.08 172,80 161,64 37,53 135,25 124.09
6006,54 40,18 39,07 170,41 159,16 37,14 133,26 122,01
6045,00 40.18 38.08 168,00 156,63 36,74 131.26 119.89
604500 | 4013 39,08 168,00 156,63 36,74 131,26 119,89
6083,323 | 4018 39.09 165.59 15417 37,39 128,20 116,78
612167 | 40186 39,08 163,20 151.73 38.0% 125,13 113,68
6160.00 4022 39,09 160,77 149,26 38.70 122,07 110,56
819833 | 4023 39.10 158,40 146,77 3935 119,05 107.42
6236 67 40,23 39,10 156.04 144.29 40,00 116,04 104,29
6275,00 40,29 38.09 15367 141.77 40 .66 113,01 10111
631333 | 40,30 39.09 151,29 139,28 41.31 109,98 97,87
635167 | 4030 39,07 148,97 136,86 41,96 107.01 94,90
6380,00 4030 39,06 146.62 13447 42,61 104,01 91.86
642834 | 4038 39,06 144.25 132,08 43.27 100,98 88.82
6466,67 | 4037 39,06 141,89 130,06 43,92 97.97 §6.15
£503,00 40,37 29,06 139.50 127 67 44 57 94 93 83,10
6505,00 40,37 39.06 139,50 127,67 4457 94 .93 83,10
6541,00 4042 39.02 137.22 126.42 4348 93,74 82,94
657700 | 4042 39,02 134,99 124,15 42,39 92,561 81,76
661300 | 40,42 39.02 132,71 121,87 41,29 91,42 80,57
6649,00 40.48 39.03 13048 119,58 40,20 90,28 79,39
6685,00 4049 3803 12823 117,31 39,11 89.12 78,20
668500 | 4049 39,03 12823 117.31 38,11 89.12 78,20
672500 | 4049 39,03 125,55 114,77 38,91 85,64 74 86
676500 | 40,49 39,04 123,06 112,26 40.71 82,35 7155
6765,00 4049 39,04 123,06 112,26 40.71 82,33 7155
6801,00 | 4049 39,03 120.82 110,90 39.83 81,00 71,07
6837.00 40.50 39.03 118,46 108 60 38.86 79.51 69.64
6873,00 40,50 39,03 116,22 106,30 38,08 78,13 68,22
6909,00 40,58 39.04 114,00 104,01 37.21 76,79 66,80
6945.00 40,59 39,04 111.64 101,71 36.33 7531 65,38
6945,00 | 4059 39,04 11164 | 101.71 36,33 75.31 65,38
6982,15 40.59 38,05 109,33 99,33 37,33 72,00 62,00
7019,29 40,59 39.03 107,00 97,77 38,33 68,66 59.44
705643 | 4058 39,02 104.65 95,37 39.23 65,31 56,03
709357 | 4066 39,02 102,32 92.9% 40,34 61,99 52,61
7130.72 | 4067 38.01 99,599 90,57 41,34 58 62 49.23
7167.86 40.74 39,01 97.65 §8.22 4234 55,31 45,88
720500 | 40,74 38.98 95.35 85.79 43,34 52,01 42 45
7205,00 40,74 38,98 85,35 8579 43,34 52,01 42,45
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ENVOLTORIAS DE PRESSAQ DA ADUTORA DE NOVA OLINDA
(RES/CIDADE)

N e T O LT AT
AR F A R N R T L

st zao | Vazao | Cota |Cotamin nmy_nmm.PMml
gy bsy 1 {Us) imax. (m)l (m). | Terqm} | (mca} | (mca)
724310 40.74 38,99 92 85 54.01 42 90 49 95 4112
7281,19 40,74 38,98 80 42 81,55 42 .45 47 97 3810
731929 40,74 38,98 88,06 79,08 4201 48 .05 37.05
7357 38 40,81 38,98 8569 78 41 56 4413 35,62
7393 43 40 .81 383,98 83.19 75.30 4112 42,07 3418
743358 40,81 38,98 80.81 72,80 40 867 40,14 z12
747167 40,81 38,98 78,32 70,82 40,23 3810 30,60
750977 40,81 38,97 75,88 68,31 3978 36,10 2853
754786 | 4081 38,97 73,39 65.80 39,34 34 06 26 .46
758596 | 40.81 38,97 71,02 63,28 38,89 3213 24 3%
762405 | 40,02 38,97 68,53 65 44 38,45 30,08 27,00
7662,15 | 40,02 38,97 66,15 63,08 38,00 28,15 25,08
770024 | 40,03 38,97 63.62 60.73 37,56 26,07 23,18
773834 | 40,03 3885 61.24 58 65 37,41 2412 2153
777643 | 40,04 38,97 58.75 56.30 36,67 22,08 1963
781453 | 40,05 38,97 56,34 53,97 36,22 20,12 17.75
785262 | 40,05 38,96 53,04 5161 3578 18,16 15,83
789072 | 40,06 38,96 5155 4924 3533 16,22 13,91
7928.81 | 40,06 35,96 4919 46 89 34,89 14.30 12,00
7966 91 40,07 38.96 4€ 84 44 54 34 44 1232 10,10
8005,00 | 40,07 38.95 43,94 43,79 34,00 9,94 9,79
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7.0 - PROJETO ELETRICO
7.1. - MEMORIA DE CALCULO

A presente memdria de calculo tem por objetivo a determinagéo das
demandas previstas para o sistema, inclundo os principais equipamentos e

acessorios
Para os calculos usamos os seguintes dados
7.1.1 - Sistema Elétrico da COELCE
Tensao primaria 13 800V
Tens&o secundaria trifasica 380V
Tensao secundana monofasica 220V
Frequéncia 60 Hz
7.1.2 - Memdéria de Calculo do Projeto Elétrico da Captacio.
7.1.2.1 - Carga instalada
Motor (pogo) 125CV x 736W = 92 000 W

Motor(booster) 50CV x736W = 36 800 W

lluminagao/Tomadas = 379 W
Tomadas de Forga = 7 500 W
TOTAL = e 136.679 W

7.1.2.2 - Correntes do Sistema (A)

75
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92000

I, = =173B04
M 380a/3x095x085

- 36800 71854

I -
Mbosster  380x/3x0,95x0.82

379
I =————-=181A
" 220x092
7.500

T - =1373A
" 380x+/3x0,83

TOTAL = 260,69 A

7.1.2.3 - Dimensionamento dos Cabos e Disjuntores

- Alimentagao do Circuito 1 : lluminagdo da Casa de Comando

a) Dados
Carga
- 1 luminana com 2 lampadas flucrescentes de 32 W/220V 84W
- 4 luminarias com 1 lampada PL de 25W/220V 100W
- 1 luminaria com 1 lampada fluorescente PL de 32 W/220V 15W
Carga total 179W
I =086 A
L=10m
U =220V

Cabo estimado 1,5mm?

b) Pela Queda de Tensao

76




3 0,86x10x0,95

AU = 5615 =0,09V
o 0,09 B
AUA,_ZZO x100=0,04%

A SO TOuA F Pl 105 1D
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Logo o condutor adotado sera 1,5mm2 para fase e 1,5mm2 para neutro

c) Protegao do circuito

Ip=115x0,86=100 A

Como a corrente maxima que o cabo suporta € de 16 A, escolhemos o disjuntor

monofasico de 10 A 1250V, em caixa moldada

- Alimentagao do Circuito 2 : Tomadas Uso Comum

a) Dados
Carga
- 2 tomadas uso comum
Carga total
I =096 A
L=10m
U =220V
Cabo estimado 2,5mm?

b) Pela Queda de Tensao

. 0,96x10x0,95

A== o5 207V

0,07
220

AU% = x100=0,03%

200 W

200 W
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Logo o condutor adotado sera 2,5mm2 para fase, 2,5mm2 para neutro e 2,5 mm2 para
protecao

c) Protegdo do Circuito
Ip=115x334=384A

Como a corrente maxima que o cabo suporia € de 21 A, escolhemos o disjuntor
monofasico de 10 A /250V, em caixa moldada

- Alimentagao do Circuito 3 : Tomada de Forcga.

a) Dados

Tomada de forga 32 A/ 500 V =7 500 W

TOTAL = 7 500 W

I = 13,73 A

L=50m

U = 380V

Cabo estimado 4,0mm?

b) Pela Queda de Tenséo

13,73x/3x50x083
av = 56 4,0 =044V
oy 01 _
AUA_38440 «100=011%

Logo o condutor adotado serd 4,0mm2 para fase, 4,0mm2 para neutro e 4,0 mm2 para
protecao

c) Protecao do Circuito

605079 ™
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Ip=150x13,73=2059 A

Como a corrente maxima que o cabo suporta € de 28 A, escolhemos o disjuntor termo
magnético trifasico 20 A /750V/2KA, em caixa moidada

- Alimentacao do Circuito 4: CCM / Motor 125 CV (Pogo).
a) Dados
I,,=17330A
Ir=(1,25x173,30)= 216,62 A
L =100m
U =380V
Cabo estimado 150mm?

b) Pela Corrente Nominal dos Motores

216,62x4/3x100x0,95 _
AU = 56 x 150 =4.24V
AU% =324 100-111%

380
c) Pela Corrente de Partida dos Motores (Partida Direta)
In=1733A

Ie= 7,8x173,30=1351,74A

_ 1.351,74 x 3 x100x 0,95

av 56 x 150

= 26,44V

79
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26,44
380

AU% = x100=6,95%

Logo sera adotado cabo de cobre 1solado de 150mm? para fases, 95mm? e 50mm? para
protecac

d) Calculo da Protegéo do Motor
In=173.3A

Fusivel = 173,3 x 1,15 = 199,29A
Disjuntor = 173,3 x 1,25 = 216,62A

Como a corrente maxima que o cabo suporta é de 275 A, escolhemos o disjuntor termo
magnético trifasico 225 A /750V/I2KA, em caixa moldada e fusivel NH Retardado 200 A

- Alimentagdo do Circuito 5 : CCM / Motor 50 CV (Booster).
a) Dados
Ln=7185A
Ir=(1,25x71.85)=8981A
L=50m
U = 380V
Cabo estimado 25mm?

b) Pela Corrente Nominal dos Motores

_ 89,81x/3x50x095

g B6x 25

= 0,527V

A 80
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o 0527
A o = d
U 380

x100=013%

c) Pela Corrente de Partida dos Motores, como a Partida é atraves de inversor
frequéncia a corrente € a mesma

Logo sera adotado cabo de cobre isolado de 25mm? para fases, 25mm? e 16mm? para
protecao

d) Calculo da Prote¢éo do Motor

In=7185A

Fusivel = 71,85x 1.15 = 82 62A

Disjuntor = 71.85 x 1,25 = 89,81A

Sera adotado disjuntor termomagnético trifasico de 90A e fusivel NH Ultra rapido de 90 A
- Alimentador Geral {Medigédo ao QGBT)

a) Dados

Ir=(1,25x173,3) +71,856 + 15,64 A

I+=304,01A
U=380V
L =15m

Cabo estimado 240 mm?

b) Pela Queda de Tenséao

~304,01x V3 x15x 095

AU
56 x 240

=055

81
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0,55

AU = =0,14%
U 380 x100=0,

Logo o condutor adotado sera 240mm2 para fase e 120mmz2 para neutro
c) Protegao da Cablagem de BT
Irx1,15=30401x1,15=34961A

Serd adotado disjuntor termomagnético de 350A / 750V / 10KA em caixa
moldada.

7.1.2.4 - Poténcia do Transformador de Forga

a - lluminagao e tomadas . . . 379 W

(FP= 0,95)
¢ —Motor Bomba pogo (01 unidades) (125CV) 92 000w
f —Motor booster (01 urudades) (S0CV) 36 800W

(0,87 x 128 800 x 0,87 ) x 0,90 = 87 739,85W
g — Tomadas de Forga 7 500W
Usaremos a seguinte féormula para o c&lculo da demanda

D=(077a+0,7b+0,95¢+059d+12e+f+g)
FP

D = Demanda total da instalag&o em kVA

a — Demanda das poténcias em kW , para iiuminagéo e tomadas de uso geral
b — Demanda de todos os aparelhos de aguecimentoc em kVA

¢ — Demanda de todos os aparelhos de ar condicionado em kW

d — Poténcta Nominal em kW das bombas d'agua
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e — Demanda de todos os elevadores em kW

FP- Fator de poténcia

f= 3% (0,87 xPnmxFu)xFs
Pnm — Poténcia nominal dos motores em CV
Fu- Fator de utihizagao
Fs- Fator de servigo

g- Outras cargas ndo relacionadas

_0,77x0379

> 0,95

+059x128.800 + 75.205 + 75 =151,197kVA

Transformador adotado 225kVA

— Corrente de Curto Circuitof l¢c)

Z = 3,5%
2251000
1, -282x1000 345 254
T 380x+3
I, - 3";‘2;525 «100=9,77 kA

Adotaremos ICC = 10 kKA

-Alimentador Geral do Transformador
a) Dados
IT=34225 A
U=380V

L=10m

GCOLTYI es
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Cabo estimado 240 mm?

b) Pela Queda de Tensao

_ 342,25 J3x10x 095

av 56 x 240

=041V

04 .. ..
AU%—WXIOO—O,II/O

Logo o condutor adotado sera 240mm2 para fase, 120mm2 para neutro
— Protec&o do Transformador
ITx115=-34225x115=39358 A
Sera adotado disjuntor termomagnético de 350A / 750V / 10KA em caixa moldada
7.2 - MEMORIA DE CALCULO DO PROJETO ELETRICO DO BOSSTER

7.2.1 - Carga instalada

Motor 100CV x 736W = 73 600 W
lluminagao/Tomadas = 379 W
Tomadas de Forga = 7 500 W
TOTAL = .rrrirnirsneccncseeenssnnneenns 81.479 W

7.2.2 - Correntes do Sistema (A)

) 73.600
380x+/3x095x0,82

=14371A4

M

379

L =250 % 092 1814

GCLGE0
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T - 7.500
" 380x+43x083

=13,73A

TOTAL = 159,25 A

7.2.3 - Dimensionamento dos Cabos e Disjuntores

7.2.3.1 - Alimentacgdo do Circuito 1 : ffuminagdo da Casa de Comando

a) Dados
Carga
- 1 luminaria com 2 lampadas fluorescentes de 32 W/220V 64W
- 4 luminanas com 1 lampada PL de 25W/220V 100W
- 1 luminana com 1 lampada fluorescente PL de 32 W/220V 15W
Carga total 179W
I; =0,86 A
L=10m
U =220V

Cabo estimado 1,5mm?

b) Pela Queda de Tens&o

_0.86x10x095

-Q

AV == 15 OV
009 , . o ..

AU% = 350 x100=0,04%

Logo o condutor adotado sera 1,5mm2 para fase e 1,5mm2 para neutro

c¢) Protegao do circurto

OCOL8T es
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- Ip= 1,15 x 0,86 = 1.00 A

Como a corrente maxima que o cabo suporta é de 16 A, escolhemos o disjuntor
monofasico de 10 A 250V, em caixa moldada

7.2.3.2 - Alimentagdo do Circuito 2 : Tomadas Uso Comum
- a) Dados
Carga
- 2 tomadas uso comum 200 W
Carga total 200 W
i =0,96 A
L=10m
a U =220V
- Cabo estimado 2,5mm?

-~ b) Pela Queda de Tens&o

096x10x095
Al = 5625 =007V
0,07
- A b= — 1 = %
U% 550 x100=0,03

- Logo o condutor adotado sera 2,5mm2 para fase, 2,5mm2 para neutro e 2,5 mm2 para

- protecao
- c) Protecao do Circuito
Ip=1.15x334=3 84 A

Como a corrente méxima que o cabo suporta é de 21 A, escolhemos o disjuntor
monofasico de 10 A /250V, em caixa moldada

(phLg2 *
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7.2.3.3 - Alimentacdo do Circuito 3 : Tomada de Forga.
a) Dados

Tomada de forga 32 A/ 500V =7 500 W

TOTAL = 7 500 W

It =13.73 A

L=50m

U = 380V

Cabo estimado 4,0mm?

b} Pela Queda de Tenséo

1373x/3x50x083
,U: ' L d -
A 5640 0,44V
0.44
AU% =7 x100=0.11%
380 '

Logo o condutor adotado serda 4,0mm2 para fase, 4,0mm2 para neutro e 40 mm2 para
protecao

c) Protecao do Circuito
Ip=1,50x13.73=20.59 A

Como a corrente maxima gue o cabo suporta € de 28 A, escolhemos o disjuntor termo

magneético tnfasico 20 A /750V/2KA, em caixa moidada

7.2.3.4 - Alimentagao do Circuito 5 : CCM / Motor 100 CV (Booster).
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a) Dados

Im = 143,71A
lr=(1,25x143,71)= 17963 A
L =50m

U = 380V

Cabo estimado 95mm?

b) Pela Corrente Nominal dos Motores

179,63xV3x50x095
Al = 56 95 =0,27V
0,27
3 o = — Xl = 70
AU% 380 00=0,07

c) Pela Corrente de Partida dos Motores (Partida inversor frequéncia)
Im = 143, 71A

lp= 1,25 x 143,71= 179,63A

179,63x/3x50x095
— F r I — V
av 56 x 95 0.27
-/ _0127 - 0,
AUA——BBO x100=0,07%

Logo sera adotado cabo de cobre isolado de 95mm? para fases, 50mm? e 50mm? para
protecao

d) Calcuio da Protegéo do Motor
Im = 143.71A

Fusivel = 143,71 x 1,50 = 215,56A
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Disjuntor = 143,71 x 1.50 = 215 56A

Sera adotado disjuntor termomagnético tnfasico de 200A e fusivel NH Ultra-rapido de 200
A

7.2.3.5 - Alimentador Geral (Medicao ao QGBT)

a} Dados

It = (1,26 x143,71) + 15§ 64 A

It =19517 A
U=380V
L=15m

Cabo estimado 95 mm?

b) Pela Queda de Tenséo

195 17x~\/§x15x095
- ' ’ — ov
av 56 x 95 09
aU% =929 . 100-0,23%

380

Logo o condutor adotado sera 95mm2 para fase e 50mm2 para neutro
c) Protecéo da Cablagem de BT
It x1,15=19517x1,15=224 44 A

Serd adotado disjuntor termomagnético de 200A / 750V / 5KA em caixa
motidada.

7.2.4 — Poténcia do Transformador de Forga
a — llumnacéo e tomadas 379 W

(FP= 0,95)
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f —Motor (01 unidades) (100CV) (0,87 x 110400 x 0,87 ) x 0,90 = 75 205W
g — Tomadas de Forga 7 500W

Usaremos a seguinte férmula para o calculo da demanda

D=(0.77a+0,7b+0,95¢+0,59d + 1,2e + f +g )
FP

_ 077 x0,379
095

D +~79,2205+75=83,01kVA

Transformador adotado 112, 50kVA

7.2.4.1 — Corrente de Curto Circuitof l¢c)

Z-35%
112 5x 1000
T =S XY 171134
T 380x43
17113
ICC :—“BTXIOO: 4,88 kA

Adotaremos ICC = 5 kA

7.2.4.2 — Alimentador Geral do Transformador
a) Dados

IT=17113 A

uU=380V

L=10m

(JC-“:[,SS 90
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Cabo estimado 70 mm?

b) Pela Queda de Tensao

17113, V3x10x 095
AU =2 72 _0.71
56 <70 0.71V

0,71
AUV = —— 18%
AU 380 x100=0,18%

Logo o condutor adotado sera 70mm2 para fase, 35mm2 para neutro e 35mm2
para protegéao

7.2.4.3 - Protegdo do Transformador
ITx1.15=17113 x1,15= 196,79 A

Sera adotado disjuntor termomagnético de 175A / 750V / 5KA em caixa moldada



