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MEMORIA DESCRITIVA E JUSTIFICATIVA

1. INTRODUGEO

1.1 - Ambito do Projecto

0 presente Projectc de Execugao referente 3 Regularizagio do Rio Pranto
insere-se no ambito do Contrato n°. 217/RC celebrado entre a antiga Di-
recgio Geral de Recursos e Aproveitamentos Hidraulicos, DGRAH, presente-
mente Direcgac Geral dos Recursos Naturais, DGRN, e a HIDROPROJECTO,
Consultores de Hidraulica e Salubridade, S.A., e cujo objectivo & o estu-

do das redes primdrias de enxugo do Baixo Mondego.

Em termos de funcionamento a area global de enxuge do Baixo Mondego foi
dividida em 8 blocos independentes:

- Almoxarife;

- Quada e Lares;

- vale Central e Anga;

- Taveiro, Cernache e Pereira;

- Foja e Quinhendros;

- Arunca;

- Ega;

- Pranto e Algueidao.
Além do presente Projecto referente ac Pranto e Alqueidao todos os
restantes blocos dispoem jd de Projectos de Execugdao com excepeac do Vale
de Anga.
0 actual Projecto aborda, dentro dos termos contratuais, a Regularizagao

do Rio Pranto inserida no &mbito de toda a problemAtica da drenagem agri-
cola, de encosta e pluvial do Vale do Pranto e Bloco de Algueid3do.
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0 Rio Pranto é de entre os principais afluentes do Baixo Mendego aquele
que se situa mais a jusante, prdximoc j4& da embocadura deste Gltimo rio
(Desenho RF1256,09.E/1).

0 rio na sua totalidade apresenta-se com uma extensio de cerca de 50 km,
que com excepgac dos primeiros 10 kms sdo percorrides ao longo dum
extenso, embora relativamente estreito, vale aluvionar; e, drenando uma
bacia hidregrafica com 276 kms2 de area, vem confluir no brago sul que o
Rio Mondego estabelece junto a Figueira da Foz, & volta da "ilha" da
Murraceira, onde os niveis da dgua estdao condicionados pelas marés.

Particularmente para montante da estrada EM-622;, o rio wvai diminuindo
gradualmente as suas dimensoes tornando-se estas pouco consentdneas com
os caudais de cheia gerados na bacia.

Para jusante, através dum vale guase planc e com inclinagdes longitudi-
nais reduzidas, o leito exibe algumaz meandrizagdc, tendéncia disfargada
em alguns treches por anteriores obras de regularizagdo parcial de traca-
do rectilineo, mormente no trogo de 1,5 km executado junto 3s Comportas
da Maria da Mata no Ric Mondego.

0 presente Projecto reporta-se i chamada "Regularizagao do Rio Franto"
circunscrita ac seu trecho terminal com uma extensiao de 20 035 m e deli-
mitado a montante pela ponte junto & povoagao de Borda do Rio e a jusante
pelas Comportas da Quinta do Canal.

0 actual Projecto apoia-se em diversos estudos que o antecederam. Numa
primeira fase, apoiada numa solugac de descarga terminal do rio através
duma grande estagdo elevatdria e sem qualguer intervengdo no actual lei-
to, promoveram-se os dois seguintes estudos:

- "Regularizagao do Ric Pranto - BAndlise Técnico-Econdmica
Comparativa de Solugoes” (HIDROPROJECTOD 1984a);

- "Drenagem do Vale do Pranto, Bloco de Rlgueidac e Bloco de
Almoxarife. Projecto Base" (HIDROPROJECTO 1984b).

Mais recentemente substituindo-se a referida estagac elevatdria por uma
intervengao de menor custe no leito do rio, apresentaram-se os estudos
seguintes:

- "Regularizagao do Rioc Prantc e Redes Primarias de Enxugc do
Vale do Prante e Bloco de Algueidac. Projecto Base" (HIDROPROJECTO
19914d);
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- "Estagao Elevatéria de Enxugo do Pranto. Projecto Base" (HI-
DROPROJECTO 1991e};

- "Estagao Elevatéria de Enxugo de Alqueidao/Barra. Projecto
Base" (HIDROPROJECTO 1991f).

Os estudos realizados em 1984 preconizavam, basicamente, que se dispen-
sasse a regularizagao e se permitisse a inundagio dos .campos com uma
frequéncia de uma vez em 25 anos em termos do periode de cultivo do ar-
roz, cultura largamente predominante.

Para controlar os niveis e permanéncia das inundagoes era considerada a
existéncia de uma grande estagdo elevatéria (cerca de 30 m3/s) no trego
final do rie.

Contrariamente, a solugac apresentada em HIDROPROJECTO 1991d demonstra
que uma solugao global de Regularizacio e Enxugo & mais favoravel, mesmo
considerando condigdes de fronteira marcadamente pessimistas.

No presente Projecto encararam-se essas condigdes sob uma perspectiva
menos pessimista com o objective de reduzir o custe da obra mas dentro
duma margem de seguranga aceitdvel, nomeadamente quanto acs seguintes
factores condicionantes:

Os estudos realizados em 1984 preconizavan, basicamente, a regularizagao
e 0 enxugo separadamente, muito embora com alguns pontos comuns.

- maré de projecto (amplitude e desfasamento);
~ caudais afluentes a montante do trogo a regularizar;

- utilizagac em complemento das comportas da Quinta do Canal
das Comportas da Maria da Mata, contrariamente ao gue foi feito no estudo
anteriormente mencionado que nac considerou a utilizag¢do destas ultimas.

Neste Projecto teve-se ainda em atengao os seguintes aspectos:

- A consideragao, anteriormente nac realizada no Projecto Base,
por nao se dispor de qualquer informagic da Estagao Elevatéria de Enxugo
e Rega do Bicanho, localizada na confluéncia da vala da Quinta do Semina-
rio no Rio Pranto e da responsabilidade da DGHEA, em fase adiantada de
construgdo; a nova estagao localiza-se exactamente nc local previsto para
a denominada Estagac Elevatdria de Enxugo do Pranto previsto no Projecto
Base;
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- Na sequéncia da situagado anterior, a considera¢ao para even-
tual Estagao Elevatéria de Enxugo do Sobral a localizar na foz da vala
Esquerda e com um caudal de bombagem estimado em 2 m3fs {(Quadro 2); esta
estagao em conjunto com a anterior Estagdo do Bicanho destina-se a subs-
tituir a projectada Estagaoc Elevatéria de Enxugo do Pranto;

- 0 Projecto de Execugao da Rede Primdria de Enxugo do Vale do
Pranto e Bloco de Algueidao cuja elaboragao decorreu em simultineo;

- 0s principios definidos no Projecto Base (HIDROPROJECTO 1991
d) e conducentes a menor intervengac possivel com a consequente reducao
dos custos da obra e a minimizagaoc de alteragCes bruscas no meio ambiente
local;

~ A possibilidade das zonas altas do Vale do Baixo Pranto (&A1 +
A3 + A4 + A5 + A12 + B10 + 1/3 (A2 + A16 + A17 + A1B) + Area servida pela
Vala B21) poderem vir a receber culturas diferenciadas do arroz, de
maior rentabilidade (forrageiras ou horto-industriais de cultura forcada)
mesmo admitindo a flexibilizagao dos niveis de seguranga normalmente
exigldos com a aceitagao de inundagidc controlada dos campos;

- A manutengao da cultura do arroz nas zonas baixas do Vale do
Baixe Pranto, que englobam 75% da &area total directamente beneficiada
pela presente regularizacac do rio.

Contudo o Projecto Base (HIDROPROJECTO 1991d) previa uma intervengao
geral ac longe de todoc o trecho em estudo com base na topografia i escala
1/200 resultante de um levantamento fotogramétrico efectuado em 1960,

Contrariamente o presente Projecto reduziu substancialmente a intervengao
prevista no Projecto Base em virtude de se ter verificado pelas razoes
adiante referidas que o actual leitc do Rio Pranto apresenta diques so-
breelevados em relagac & topografia de 1960. A existéncia dum leito com
cotas mais elevadas teve por base elementos topograficeos mails recentes
recolhidos em duas visitas de reconhecimento local e nos perfis transver-
sais das valas do enxugo, nos trechos em que estas englobam ¢ Rio Pranto,
levantados em 1991 pela DGRN. 0s referidos trechos, gque permitiram carac-
terizar com rigor cerca de 38% da extensao a regularizar, localizam-se
entre os perfis, definides no presente Projecto, P53 a P90, P114 a P115
e P151 a P182 na margem direita e P21, P114 e P143 a P174 na margem es-
querda.
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1.2 - Organizagao do Projecto
0 presente Projecto & constitulde pelos seguintes volumes:

- Volume 1 - Memdria Descritiva e Justificativa;

b
1

Volume Pegas Desenhadas;

- Volume 3

Caderno de Encargos;

Volume 4 - Medigoes e Lista de Pregos;

- Volume 5

Orgamento.

0 presente Volume 1 corresponde & Memdria do Projecto de Execugao da
Regularizacao do Rio Pranto, apresentando-se seguidamente no Capltulo 2 a
descrigao geral do funcicnamento e constituigac da obra, no Capitulo 3 o
dimensionamento do leito, no Capitulo 4 os aspectos geotécnices, no Capl-
tulo 5 as caracteristicas dos revestimentos do leito, no Capltule 6 as
obras complementares, no Capltulo 7 as obras acessérias e no Capltule 8 o
programa de trabalhos.
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2. DESCRICKO GERAL DO FUNCIONAMENTC E CONSTITUIC}EO DA OBRA
2.1 - Consideragdes gerais

No Projecto Base da Regularizagidc (HIDROPROJECTC 1991d) verificou-se que
0 leito actual do Ric Prantc apresentava deis trogos com diferentes
capacidades de vazao. Assim se a jusante essa capacidade parece ser
adequada para a descarga do caudal de cheia, para mentante da estrada EM-
622, secgiao que ja integra o primeiro terco do leito a regularizar, essa
capacidade ¢ notoriamente insuficiente.

A falta de capacidade de vazao due se detecta no leitc até i EM-622 re-
presenta no entanto uma situagao de equilibrio resultante da inundacio
dos terrenos marginais logo que na bacia se geram cheias de peguena mag-
nitude. Essa inundagaoc verifica-se ao longc de tode o vale aluvionar que
occupa a maior parte da extensao do rio, conduzindo a um amortecimento
significativo dos caudais de ponta descarregados pelo leito.

Esta situagao de equilibric tem de alguma forma sido "consentida" pelas
populagoes que exploram agricolamente o Vale do Prantoc. Neste vale a
cultura do arroz & esmagadoramente predominante, pelo gque as cheias, que
ocorrem basicamente fora do perlodo de cultivo estabelecide de Abril a
Outubro, pouco dano vém causar as exploragdes agricolas ainda muito
voltadas para processos de trabalho e gestdo tradicionais.

Inverter a presente situagac sécio-econédmica do Vale do Prante depende
quase exclusivamente duma boa rede de enxugo agricola dos campos e duma
adequada regularizagao do rio que controle as inundagoes e reduza a sua
frequénecia.

No respeitante @ regularizagdo apontou-se no Projecto Base uma solugdo
respeitando na medida do possivel o tragade actual, com reduzido movimen-
to de terras e com simultdnea redugao e delimitagdo topogridfica das Areas
agricolas inundadas pelas cheias, e servindo fundamentalmente de colector
final de todas as dguas caldas na bacia.

No presente Projecto reforgaram-se ainda mais as condigdes de aproveita-
mento ou simples manutengao do actual leito do Rio Pranto.

0 objectivo a atingir & minimizar os custos econdmicos-financeiros por
redugao das obras de intervengio, através da aceitagio de volumes con-
trolados de inundagao em periodo de cheia.
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2.2 - Funcionamento

Tdal comc no Projecto Base © presente Projecto de Execugao mantém, no
fundamental, os mesmos objectivos de funcionamento do leito regularizado,
isto é&:

- manter tante guanto possivel © actual tragado em planta do
rio;

- manter ¢ controle a jusante, 3 maréd, verificado nas Comportas
da Quinta dec Canal mas agora também estendido As Comportas da Maria da
Mata gque ficarde a funcionar em simultaneo com as primeiras pelog mencs
nos periodos de maior afluéncia de caudais;

- reduzir o mais possivel os trogos de intervengao a regulari-
zar integralmente;

- defender B80% dos campos para cheias de periodo de retorno
até T = 25 anos, admitindo, como ja foi dito, a inundagdo controlada dos
campos restantes a partir de cheias de perlodo T = 2 anos.

0 funcionamento da Regulariza¢ac do Rio Pranto obedece por isso aos cri-
térios seguintes:

- Amortecimento, em grau reduzido, dos caudais com frequéncia
supericr a T = 2 anos a realizar-se no trogo de montante da regularizagao
por inundagac dos campos da margem direita, entre a Ponte do Casal da
Rola e a Ponte de Borda do Rio, através de trés descarregadores com 50 m
de comprimento cada um e localizados a montante respectivamente dos per-
fis P205, P210 e P221.

- Utilizagao, como zcna de inundagdc tempordria, dos campos da
margem direita entre a Ponte do Casal da Rola e a Vala B7, campos esses
com boas condigoes de drenagem, devido &s suas caracteristicas topografi-
cas de altimetria e declividade no sentideo do Rio Prante, que permitem
prescindir do leque marginal.

- Melhor aproveitamento do actual "leito duple" existente entre
os perfis P149 e P177, e que integra em paralelo o leito do Rio Pranto e
o trogo terminal da Vala Porta de Ferro, passando o leito esquerdo a
receber, logo a montante e além dos caudais da Vala do Furadouro {(bacia
B3.7) os provenientes do Rio Prante (leito direito) através de um des-
carregador de superficie (Descarregador 3, localizado imediatamente a
jusante do perfil P177),
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- Inundagao controlada dos campos através de trés descarregado-
res laterais como a seguir se descreve:

O primeiro (Descarregador de Comportas), trata-se dum eg-
trutura jd existente scbre a margem esquerda, no iniecio
do "leite duplo" na vala designada por Porta de Ferro 45 nm
a4 montante do perfil P172;

0 segundo (Descarregador 2) a jusante do."leito duplo"”,
formado por dois modulos iguais sobre ambas as margens e
imediatamente a jusante do perfil P147;

0 terceirc (Descarregador 1), a montante da E.E. do
Bicanho, sobre a margem esquerda e imediatamente a jusante
do perfil P101.

- Aproveitamento das Comportas da Maria da Mata impondo-lhe um
funcionamento semelhante as Comportas da Quinta do Canal.
2.3 - Constituic@o e nilveis de intervengao

Nas condigoes de funcionamente indicadas no pento anterior, o leito
regularizade de Rio Pranto apresentar-se-4 no essencial como a seguir se
indica:

a) Constituicao:

a.1) digque da margem esquerda nac galgavel para cheias de
perlecde de retorno até T = 25 anos, em toda a extensac
regularizada, do perfil P} ac P229;

a.2) diques da margem direita ndao galgdvel para cheias de
periodo de retorno até T = 25 anos, nos dltimos 18 595
m de jusante, entre os perfis P1 e P205, salvo num tro-
¢o com 974 m de extensao a jusante da Ponte do Casal da
Rola, entre os perfis P181 e P198, que nao terd dique
nesta margem dada a rapida elevagac dos terrencs margi-
nais;

a.3) digue da margem direita para montante de Ponte do Casal
da Rola, numa extensao de 1440 m, ndac galgdvel para
cheias de periodo de retorno T = 2 anos entre os perfis
P205 e P229;

a.4} prolongamento do dique da margem direita, para T = 25
anos, junto ao perfil Pi181, ao longo da Vvala B7 defen-
dende assim os campos de jusante dessa margem;
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a.53) revestimento de proteccac do leito constituldo por:

- tapetes de enrccamento enguadrado em dois tipos ca-
racteristicos, Tipo I e Tipo II, conforme se definem
no Desenho RF1256.0%.E/20;

- revestimento vegetal;

a.6) caminho agricola nos corocamentos dos diques marginais,

com 3,5 m de faixa de rodagem; . 2

a.7) leito simples com secgao transversal trapesoidal em
toda a extensac, isto &, sem distingdo entre leito
menor e leito maior e com taludes marginais inclinados

a 1/t,5 (V/H). Por sua vez, tal como se cbserva no

Quadre 3, a inclinacao longitudinal vai diminuindo de

montante para jusante entre 2,2% e 0,1% enquanto que a

sua largura vai progressivamente aumentando entre 5 m e

15 m, constituindo estes dois parametros a tendéncia

evidenciada peleo leito actual pelo gue se trata de

caracterlsticas a manter:
a.8) ocnze confluéncias nos trogos terminais das principais
linhas de agua afluentes nomeadamente;

- Ribeira das Castelhanas;

~ Vala B3;

- Vala do Meoinho;

- Vala BS;

-~ Vala B7;

- Vala do Monte D;

- Vala do Furadouro (leitc duplo);

- Vala da Calgada;

- Vala do Carrigo;

- Vala B13;

- Vala da Galegda.

b) Niveis de intervencao:
b.1) nivel de intervengac integral:

- regularizagao integral nos trogos entre os perfis
P173 a P177 e P198 a P215 numa extensao de 1367 m;

b.2) nivel de intervengao parcial:

- alteamento dos diques actuais e rebaixamento do funto
do leito, nos restantes trogos e exclusivamente nos
casos que se demonstrem eventualmente necessarios, de
acordo com o levantamentoc que o Empreiteiro devera
obrigatoriamente realizar e submeter & aprovagao do
Dono da Obra no inicio da execugao da cbra.

10
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Nos Desenhos RF1256.09.E/3 a 18 & feita a caracterizagio pormenorizada da
obra de regularizagao indicando-se todos os seus elementos de constitui-
¢30 e respectivos niveis de intervencio.

L
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3. DIMENSIONAMENTO DO LEITO
3.1 - Implanta¢ao e geometria do leito

Como ji referido, a regularizagao doc Rio Prantc respeita o tragado em
planta actual como se pode ver nos Desenhos RF1256.09.E/3 a 18,

Do mesmo mode, para a inclinagac do leite estabeleceram-se 6 trogoes que
permitem acompanhar o leito existente. Assim, o seu valor maximo situa-se
nos primeires 1502 m de montante e & de 0,2231%, sendo nos Yltimos 9305 m
de jusante de 0,0102% (Quadro 3).

No respeitante a secgao transversal manteve-se a forma trapezoidal
natural adeoptando-se o valor de 1/1,5 (V/H) para inclinagao dos taludes
laterais sempre que haja necessidade de os construir ou altear os digues.
Quanto & largura do corcamento dos digues ela tera 3,5 m come referido em
2.3,

No Desenho RF1256.09.E/19 encontram-se os diversos perfis transversais
tipo existentes e no Vvolume 2, Tomo II os perfis transversais
significativos ao longo do leito regularizado.

A adopgao desta geometria encontra-se detalhadamente explicada no Pro-
jecto Base (HIDROPROJECTO 19914d).

3.2 - Inundagac a montante da regularizagio
3.2.1 - Subdivisao hidroldgica da bacia hidrografica BO

Dada a importdncia no custo da obra dos caudais de penta originados nas
bacias de encosta, muito em especial dos provenientes das bacias B0 e Bi,
e tendo em conta que, de acorde com informagoes recolhidas localmente, os
caudais de cheia em Ponte do Casal da Rola nio s3c muito elevados, ao
contrario do que se passa com os niveis de inundagao a montante da Ponte
de Borda do Rio, entendeu-se fundamental a sua reandlise para confirma-
¢ao dessas informagoes.

Na abordagem efectuada atribui-se maior relevincia ao transberde, com a

respectiva inundagao dos campos, a montante da Ponte de Borda do Rioc,
como se infere das anteriores informacoes.
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Assim subdividiu-se a bacia B0 em 4 sub-bacias de Areas aproximadamente
iguais:

a) bacia B0.0 - Dominada por uma secgao sitwada 13 970 m a
montante da Ponte de Borda do Rio, com as seguintes caracteristicas fi-
siograficas:

Linha de agua principal - Rio Prante nos 8,0 km de
montante (L = 8,0 km)
. Area - 23,4% km?
Desnivel mdxime = 131,1 m
Tempo de concentragao t, = 3,18 horas

b) bacia B0.1 - A jusante da bacia B0.0 e dominada por uma
secgao situada 9390 m a montante da Ponte de Borda do Rio:

Linha de 4gua principal - Ribeira dos Crespos
(L = 5,0 km)
. Area - 24,10 km?
Desnivel maximo = 116,6 m
Tempo de concentracao te = 2,08 h

¢) bacia B0.2 - A jusante da bacia B0.1 e dominada por uma
secgde situada 5740 m a montante da Ponte de Borda do Rio

Linha de agua principal - Ribeira dos Ratos
(L = 7,2 km)

. Area - 26,35 km?
Desnivel mdximo = 106,2 m

. Tempc de concentragao t, =3,00h

d) bacia B0.3 - A jusante da bacia BU0.2 e dominada pela secgao
da Ponte de Borda do Rio

. Linha de 4gua principal - Ribeira da Carracena
(L = 5,1 km)

. Area - 27,21 km?
Desnlvel mdximo = 107,8 m
Tempo de concentragac t. = 2,15 h

14
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Para cada uma destas 4 bacias, através de férmula de Temez, determinaram-
se os respectivos tempos de concentragaoc e através do método do Soil
Conservation Service (5.C.S5.), tal como se descreve no Projecte Base
HIDROPROJECTO 1991d, obtiveram-se os respectivos hidrogramas cerrespon-
dentes a chuvadas de duragao D = 13 horas para os perlodos de retorno de
2, 5 e 25 anos. Considerou-se também o valor de N = 85 para o ntmers de
escoamento do método @o S.C.S. tal como se tinha anteriormente aceite no
Projecto Base para a parte restante da bacia. No Quadro. 1 encontram-se
os par@metros das curvas de possibilidade udométrica utilizados.

Paralelamente, consideraram-se no modeloc hidrodinimico da andlise de
escoamento em regime varidvel, descrito no ponto 3.8, a montante da Ponte
de Borda do Rio mais 13 secgoes de cdlculo conforme se indica na Figura
1. Os elementos relativos a essas secgdes foram, para além dos recolhidos
quer com a topografia disponivel quer localmente, os contidos em LNEC
1983. Nessas secgoes teve-se em conta a topografia e & largura dos campos
marginais ac rio uma vez que as inundagdes existentes, dependem destas
caracteristicas.

3.2.2 -« Caracterizagio do leito do Rio Pranto

A montante de Borda do Rio, o Rio Pranto caracteriza-se pelos aspectos
seguintes:

- existéncia de secgdes com grande alteragido de formas;
- permanente sinuosidade;

- vegetagao nos taludes marginais gque, nalguns pontocs, chega a
distribuir-se por quase toda a secgao;

- inlmeras travessias rodovidrias e caminhos agricolas de pas-
sagem a vau;

- existéncia de a¢udes tempordrios para rega, construides
sumariamente de toros de madeira, e frequentemente nao removidos na época
das chuvas.

Este Ultimo aspecto, se bem que real e documentado em estudos realizados
por entidades tais como o LNEC 1982, nao foi considerado com um factor
normal de redugao do coeficiente de vaz3o, pois n3o & aceitdvel em termos
de correcto funcionamento hidro-morfoldgico. Os restantes, foram efecti-
vamente considerades pois representam a actual condigl3o natural do leito
do Rio Pranto a montante de Borda do Rio.
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Em face das condigoes expostas estimou-se que o coeficiente de resistén-
cia de Strickler, a mentante da borda de rio, se situava entre 15 e 20
peloc gue se tomou o valer médic de Ks = 17,5 (m1/3fsJ.

A jusante de Borda do Rio os valores de ks considerados no modelo hidro-
dindmico de regime varidvel foram os 3j& utilizados em HIDROPROJECTO
19914,

3.3 - Inundagao controlada dos campos

0 presente Projecto da obra de regularizagac do Ric Pranto engloba a
execugdo de seis descarregadores e o aproveitamento dum descarregader ja
existente.

Conforme foi descrito em 2.1, a existéncia de descarregadores tem por
objectivo a inundagao controlada dos campos. Ora enquanto o Descarregador
3 (a montante do "leito duplo”) é um caso singular porque nao descarrega
para ©OS campos e oS Descarregadores 4, 5 e 6 (a montante da Ponte do
Casal da Rola) estabelecem Aareas confinadas de inundagac jd& o mesmo nio
5e passa nos restantes casos, como a seguir se descreve.

Quanto ao descarregador j4 existente designade por '"Descarregor de Com-
portas”, e localizado no extremo de montante do "leito duple" verificou-
se que os caudais descarregados para a area agricola A6 nao tem signifi-
cado relevante e seridc drenados pela rede de enxugo nomeadamente pela
Vala Esquerda.

No caso do Descarregador 2, localizado imediatamente a jusante do "leite
duplo”, os caudais serao descarregados igualmente para ambas as margens.
Os da margem direita serac drenados essencialmente pela vala da Quinta do
Semindrio, que conflui na EE do Bicanho, através das areas agricolas A8 e
A9. 0s da margem esquerda serac encaminhados pela Vala Esquerda através
da drea agricola A7 até & EE de Enxugo do Sobral.

O Descarregador 1, localizado imediatamente a montante da EE do Bicanho,
descarrega para a margem esguerda sendo os caudais drenades para a Vala
Grande e por esta até a EE de Enxugo de Algueidac/Barra.

Dade que a capacidade de bombagem da EE do Bicanho ¢ apenas de

0,975 m3/s, 0os caudais descarregades pelo Descarregador 2 para a margem
direita constituirdc a situagdo mais desfavoravel.
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Ora mesmo admitinde fora de servigo a EE do Bicanho teremos para T = §
anos um volume descarregado de 151 x 103 m3 (302000/2) a que corresponde
uma cota de inundagao de 0,42 m (altura maAxima de agua de 0,32 m}, con-
forme se pode constatar pelo Quadro 4 e Figura 2,

Admitindo a EE do Bicanho em funcionamento, o tempo de bombagem para o
mesmo volume sera de 151 000/(0,975 x 3600) = 43 h ou geja menos de 2
dias.

Conclui-se assim que a inundagao provocada & perfeitamente admissivel,
quer no respeitante as alturas de agua atingidas, quer ao tempo de inun-
dagao, para o periodo de retorno T = 5 anos.

As caracteristicas dos hidrogramas de inundagao encontram-se no Quadro 6.

3.4 - Comportas da Quinta do Canal e Comportas da Maria da Mata
3.4.1 - Comportas da Quinta do Canal

Como ja referido em 2.2 verifica-se no Rio Pranto o controle a jusante, &
mare, nas comportas da Quinta do Canal.

No Projecto Base (HIDROPROJECTO 1991d), relativamente a estas comportas,

preconizava-se a sua automatiza¢dco e motorizagao, que deveria obedecer as
seguintes condigdes:

- a velocidade de deslocamento das comportas deve ser da ordem
des 0,05 m por minuto;

- © sistema de comando das comportas basear-se-i na detecgao e
comparagao dos niveis verificados a montante e a jusante respectivamente,
sendo a ordem de abertura dada para niveis de montante supericres aos de
jusante, dum valer definido como banda de seguranga, e a ordem de fecho
ne caso contrario;

- para evitar situagoes transitérias de intermitente abertura
e fecho, a operagac das comportas deve ser sequencial e a banda de
seguranga da respectiva leitura de niveis de comando da ordem dos 0,10 m;

- 0 sistema de comando das comportas deve permitir a operagao

local, a passagem a comando manual e a alteragdo do valor da banda de
seguranga.
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O presente Projecto mantem estas condigoes.

No respeitante ao Ultimo ponto salienta-se que, nos periodes de rega, os
niveis no Ric Pranto a jusante da ponte do C.F. da Linha do Oeste sio
comandados através das Comportas da Quinta do Canal.

3.4.2 - Comportas da Maria da Mata

0 estado de conservagac das novas Compertas da Maria da Mata & muitc bom
pelo que nada justifica que o seu funcionamento nac seja aproveitado
para, em situagao de cheia no Rioc Pranto, aumentar os caudais descarrega-
des.

Apesar dos niveis no Leitoc Central do Rio Mondege poderem situar-se em
ocasido de cheia centendria por volta da cota 6,0 m (HIDROPROJECTO 1984
a), estdo normalmente ao nivel da maré ou muito pouco acima. A configura-
¢a0 geogrdfica relativa das duas bacias hidrograficas e os respectivos
tempos de concentragao, levam a concluir que junto ds Comportas da Maria
da Mata, as duas pontas de cheia raramente coincidem no tempao.

A prédpria situagao da maré, no respeitante acs niveis e respectives ins-
tantes de ocorréncia, nas Comportas da Maria da Mata nao difere signifi-
cativamente da verificada nas da Quinta do Canal, sendo em gualquer dos
cascs o desfazamento entre 20 a 25 minutes relativamente ao Porto da
Figueira da Foz, conforme se pode verificar em CONSULMAR/HIDROPROJEC-
TO/HIDROSISTEMAS 1984.

Assim sendo, ¢ aconselhdvel censiderar gque, em situagao corrente, as
Comportas da Maria da Mata podem funcionar em moldes semelhantes e com
idénticos resultados aos obtidos nas da Quinta do Canal desde que automa-
tizadas e motorizadas nas mesmas condigdes,

0 presente Projecto impoce por issc comc obra acesséria fundamental da
regularizagdo a reconversic dos sistemas de operagao das Comportas da
Maria da Mata e das Comportas da Quinta do Canal no sentido de poderem
integrar as condigoes de funcionamento previstas para o Rio Pranto.

3.5 - Rugosidade do leito
Quer a rugosidade, quer a capacidade de transporte sélide foram detalha-

damente analisados no Projecte Base (HIDRQPROJECTQ 1991d) pelo que neste
trabalho foi decidido utilizar os resultados al obtidos.
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Deste modo os coeficientes de Strickler adoptados na andlise do escoamen-
to em regime varidvel foram os seguintes:

- K. = 30 (m1/3/s) para montante do perfil P141;

- Ky = 35 {m1/3/s) para mentante do perfil P104 e até ao perfil
P141;

- 40 n'/3/s para jusante do perfil P104.

=
1

3.6 - Mare de projecto

No presente Projecto e contrariamente ao antericr Projecto Base nao sa
adoptou uma maré viva de caracteristicas extremas uma vez que ji se con-
sidera ¢ seu desfazamento mais desvafordvel em relagac & propagagao de
caudais ac longo deo Rio Pranto.

A reduzida probabilidade de, para o desfasamento mais desfavoravel, ocor-
rerem em simultinec uma maré viva extrema e a chegada da ponta, motivou
uma reanalise dos parametros adoptados.

De acordo com observagoes locais das Comportas da Quinta do Canal, do
leito do Rio Pranto & das cotas dos diques existentes, optou-se por uma
amplitude média das marés de 2,10 m e um nivel da preia-mar de 1,30 m
tanto mais que com estes valores praticamente nic hid necessidade de
intervengao no trogo de jusante do rio.

Ora estudadas, atraves de elementos do Instituto Hidrografico para ©
Porto da Figueira da Foz, quer as amplitudes das mards, quer os niveis
atingidos pelas preia-mares, para os anos de 1990 a 1993 constata-se que,
como se pode ver nas Fig. 5 e 6, 80% dag preia-mares atingem niveis abai-
ko de 1,30 m e 50% das amplitudes situam-se abaixo de 2,10 m.

S5e se considerar que, embora com retarde, o nivel atingido pela preia-mar
na foz do Pranto nac difere significativamente do verificado no Porte da
Figueira da Foz, aqueles valores conduzem a uma maré de projecto traduzi-

da por uma sinusoide do tipo:

C = Cg + Ag sen (2 JT (¢t - Tp) / Tp]
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em gue:
t - instante de célculo
T ~ perlodo da fungao sinusoidal (12,5 h}

Tp - desfasamento da fungdo sinusoidal (3/4 do perlodo da uma
fungao seno)

Ag - semiamplitude da fungao sinuscidal (1,05 m)

Cgp - cota de referéncia do eixo da sinusoide (0,25 m)

0
i

cota do nivel da mard (m) corresponde ac instante t

Adicionando & cota de referéncia do nivel médio da sinusoide a respec-
tiva semiamplitude (0,25 + 1,05) resulta a referida cota de 1,30 m para a
preia-mar.

3.7 - Correcgac dos hidrogramas de cheia
3.7.1 - Hipdtese simplificadora de cidlculo

A area total directamente drenada pelo leito regularizado do Rio Pranto &
de 209,59 km?. No cdlculo dos hidrogramas de cheia a partir da precipita-
¢3o calda s3o utilizadas as curvas de possibilidade udométrica elaboradas
para o posto de Soure. A adrea da bacia apresenta um valor suficientemente
expressivo, para se contar com a redugdc da precipitagdc registada no
posto de Soure. No entanto essa redugac também ndc deverd ir além de K =
0,9 pelo que em face desta ordem de grandeza e por simplificagao, funda-
mentada, em primeiro lugar, no cdlculo das chuvadas Uteis através do mé-
todo do Soil Conservation Service {SCS) e, em segundo lugar, na experién-
cia recolhida na andlise das precipitagoes e ondas de cheias a elas asso-
ciadas no Baixo Mondego, se admitird por hipdtese que nos hidrogramas de
cheias se terd uma redugao equivalente a um valor da ordem de grandeza
igual a Kq com O préximo de 1,7.

3.7.2 - Calculo da correcgao da precipitagac média com a Area
a) Método de Leclerc e Schaake (1972) - O métede de Leclerc e

Schaake 1972, essencialmente equivalente ac método do U.S. Weather Bureau
1960, indica que o coeficiente de redugaoc da precipitagac média na 4rea

A,'E;, em rela¢ao & precipitagac P num dado ponto e dado por:
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P
A

— =1 -exp (-1,1 £.%925) + exp (-1,1 £ 925 _ 0,01 a)
P

onde tr & a duragado da chuvada em horas e A a area da bacia de racepgdo
em milhas quadradas. A aplicagao desta expressdo no caso do Rio Pranto em

que tr = 13 heoras e A = 209,59 km2 = 81 m12 fornece o seguinte
resultado:

Pa

—= 0,93

P

Na pratica, considera-se que a precipitagao medida num ponto & valida
para uma drea até 25 kmZ2.

b) Método de Hershfield e Wilson (1960) - Hershfield e Wilson
1960 determinaram, a partir de registos de chuvada-centrada,"storm-cen-
tred", obtides de chuvadas tropicais e ndo tropicais, que a razdo da
precipitagao média na Area total e a referente & 4rea central de 25 km &
dada pelo guadro sequinte:

Duragao da Area (km?)

chuvada (heras} 250 500 1250 2500 12500
6 0,85 0,80 0,73 0,865 0,46
12 0,89 0,85 a,79 0,72 0,51
24 0,92 0,88 0,82 0,76 0,58
48 0,93 0,90 0,84 0,80 0,63

No caso da bacia correspondente & regularizagiao do Rio Pranto resulta
tendo em conta que a area drenada & de 209,59 km? ;

Pa
— = 0,90
P

c) Métedo de Rodriguez - Iturbe e Mejia (1974) - O tratamento

teérico do problema de conversdc da precipitagdo pontual na precipitacao
média em superficie foi tratada por Roche 1963, que se orientou para a
resposta a questao: dada a precipitagao pontual para um certo nivel de
probabilidade num ponte arbitrdrio duma dada area qual & a precipitagdo
média nessa area para o mesmo nivel de probabilidade ?.

21



m Hidroprojecto

Rodriguez - Iturbe e Mejia 1974, analisaram a solugac de Roche concluindo
pela proposta dum meétodo simplificado. Estes autores deduziram que o
factor de redugao de precipitacéo—ﬁA/P depende inteiramente do coeficien-
te de correlagac entre as precipitagdes verificadas em dois pontos arbi-
trariamente escolhidos nessa area e que & igual a K =V, sendo r o coe-
ficiente de correlagao esperado. Duas diferentes estruturas de correlagao
espacial sao identificadas como importantes para o processo de superfl-
cie, a estrutura de decaimento exponencial:

ry (s} = e~ |h SI

e a estrutura de correlagao tipo Bessel:
ry (s} =sb kg (s b)

ende h e b sac parimetros, s & a distincia entre os dois pontos, e
K4 (s b) & a fungao modificada de Bessel de segunda espécie.

A Figura 7 mostra o factor de reduggaoc X em funcac de AR e ap2
respectivamente,

A distdncia caracteristica depende do tamanho e forma da area em
consideragao. Matern 1960, computou a distdncia média entre dois pontos
arbitrdrios para as sequintes formas com drea unitaria:

- circulo = 0,5108

- hexagono 00,5126

- quadrado

0,5214

- tridngulo equildtero = 00,5544

- rectdngulo (com razao dos lados igual a 2) 0,5691

- rectingulo (com razao dos lados igual a 4) = 0,7137

- recténgulo {(com razao dos lados igual a 6) 1,3426

Assim um rectdngulo unitdrio com razaoc dos lados igual a 2 tem de

diagonal 1,58 e uma 4rea semelhante com diagonal de 200 km apresentara
uma distdncia caracteristica s = 00,5691 x 200/1.58 = 72 km.
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Admitido ou calculado um certo valer para o coeficiente de correlagao os
valores de h e b sao dados pelas equagdes atrds indicados podende-se
entdo calcular a partir da Figura 7 o valor de K a partir do valor de AhZ
ou Abz com A em kmz.

Admitindo neo caso da bacia do Rio Pranto, de forma sensivelmente em
tridngulo rectlngulc e com cateto maior de 29 km duas vezes superior ao
outro catete com 74,5 km, que é aplicdvel o valor correspondente ao do
tridngulo equilatero, corrigido pelo produto do gquociente dos valores
para o quadrado e ¢ rectdngulo com razac de lados 1 para 2, respectiva-
mente, e que por outro lado se poderd contar, apds iteragdo dos valores
resultantes do tipo de correlagao escolhida (Figura 7), com um coeficien-
te de correlagao de 0,85, ter-se-&:

0,5214 29

s = 0,5544 x X— = 7,36 km
0,5691 2,0

r = 0,85

In r
h == — = 0,0221
s
ané = 0,10

donde pela figura referida:

K = 0,92

3.7.3 - Cdlculo da correc¢ao dos hidrogramas

Tendo em conta a hipdtese introduzida no ponte 3.7.1, verifica-se que,
dos resultados dos trés métodos referidos no ponto 3.7.2, no calculo da
redugao da precipitagido em fun¢ao da Area e forma da bacia, resultam os
sequintes valores para a redugac dos hidrogramas de cheia:
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Método Redugao
precipitacic hidrograma

Leclerc e Schaake 0,93 0,937 = 0,88
Hershfield e Wilson 0,90 0,90"7 = 0,84
Redriguez-Iturbe e Mejia 0,92 0,921'7 = 0,87

Em face dos valores indicados decidiu-se tomar para o factor de redugio
dos hidrogramas de cheia o valor 0,85.

Os hidrogramas correspondentes ds 4 bacias a montante de Berda do Rio
encentram-se nas Figuras 8, 9 e 10. Para as bacias de jusante, utiliza-
ram-se os hidrogramas do Projecto Base com os valores corrigidos em fun-
¢ao do factor de redugidoc agora indicado.

3.8 - Andlise do escoamento em regime variavel

A metedologia adoptada na caracterizagao das condigoes de propagagao dos
caudais de cheia foi a que j4 tinha sido usada em HIDROPROJECTO 1991d.

Contudo, nas condigdes de cadlculo agora usadas, foram introduzidas as
alteragdes correspondentes acs varios aspectos abordados em pontos ante-
riores deste capltulo e que passamos a enumerar:

- correcgao da area da bacia B0, dado ter sido detectado um
lapso de transcrigao do valor desta area que deve ser de 101,15 km2 e nao
de 110,15 km2 o que dada a admissibilidade, em primeira anidlise, da pro-
porcionalidade entre os caudais e as 4reas implica uma redugac nos cau-
dais afluldos na area em questdo de cerca de 9%;

- inicio da andlise do escoamento 13 975 m a montante da Ponte
de Borda do Rio, trogo este com inundagac dos campos marginais;

- hidrogramas de cheia afluentes corrigides de acorde com
3.7.3;

- incorporagao, no modelo de funcionamento, das Comportas Maria

da Mata em situagao de igualdade com as Comportas da Quinta do Canal no
respeitante acs caudais descarregades;
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- mare¢ de projecto com niveis de preia-mar préximos das verifi-
cadas em 50% das ccorréncias; embora com amplitude ligeiramente superior;

- introdugao do leito duplo com um novo descarregador no seu
inicio em substituigao do leito composto considerado no Projecto Base.

Tal como no Projectc Base o estude foi feitc para os perlodos de retorno
de 2, 5 e 25 anos e para a situagao mais desfavoravel entao estudada com
duragoes de chuvadas de 13 horas e desfasamentos da maré de 3/4 do perio-
do {(3/4 x 12,5 h = 9,375 h = 562,5 min).

Ne respeitante aos niveis e acs caudais verificados ao longo do leito
regularizade, o modelo matemdtico da hidrodindmica utilizado forneceu os
resultados constantes no Quadro 5.

Os valores correspondentes a T = 25 anos acrescidos duma folga minima de
0,15 m permitiram definir as cotas da berma (Quadro 8 e Desenhos
RF1256.09.E/3 a 18).

Em anexo apresenta-se toda a sequéncia de célcule correspondente &
simulagcao da propagagdo em regime varidvel da cheia para os perlodos de
reternoc T = 2, 5 e 25 anos.

Nas Figuras 11 e 12 apresentam-se os hidrogramas resultantes em Borda do
Ric e na Ponte do Casal da Rola.

No Quadro 7 encontram-se os caudais de ponta de cheia obtidos através do
modelo fisico agora aplicado e os obtidos no modelo estatistico (Lei de
Extremos Tipo I) utilizado em HIDROPROJECTO 1991d).

Confrontando as Figuras 11 e 12 constata-se que em Ponto do Casal da Rola
ccorrem duas pontas de cheia correspondentes ac desfasamento temporal
entre o caudal de ponta da Ribeira das Castelhanas, gue surge mais cedo e
origina o caudal instantdnec mAximo, e o do Rio Pranto. Todavia estes
resultados apoiam-se na hipdtese do leito do Rico Pranto 3j& estar
regularizado a jusante de Borda do Rio. A situagac actual se bem que
bastante melhorada, conforme constatado localmente, n3o traduz certamente
as condigoes mais antigas e com maior deficiéncia de vazio gue conduziram
4 série de registcs de caudais em Ponta do Casal da Rola.

Por esta razac parece mais llicito comparar os caudais de ponta do modelo

matemdtico em Borda do Rioc com os determinados através do modelo
estatistico (Quadro 7).
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Dada a ordem de grandeza semelhante entre os caudais apontades, coneclul-
se que as condicoes de cdlcule agora utilizadas conduzem a resultados
sensivelmente concordantes com os dados observados.
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4. ASPECTOS GEOTECNICOS

Na fase de projecto do Leite Central foram desenvolvidos intensos estudos
de reconhecimento dos solos das fundagoes dos diques bem como de
eventuais empréstimos de materiais para ©s mesmos. Da mesma forma, o
dimensionamento dos diques, foi objecto de aprofundadas consideragdes. Ja
entaoc se assinalava, com o devido relevo, gque surgiriam durante a
construgao muitos problemas que na fase de projecto seriam impessiveis de
antecipar e que seria nessa altura que as decisoes mais adeguadas
deveriam ser tomadas.

Por cutras palavras, levou-se o desenvolvimento do projecto a um grau que
assegurasse que durante a construgao nao surgiriam problemas susceptiveis
de inviabilizar a solugao tipo; no entanto, entendeu-se niac se descer a
detalhes a que sb uma prospec¢ido gectécnica extremamente dispendiosa {por
volumesa) poderia dar sentido.

A prdtica posterior veio justificar este tipo de procedimento. Tendo em
atengac o processo construtive adoptado peloc empreiteiro foram sendo,
caso a caso, analisados e resolvidos problemas tais como:

- fundagao de diques em s0los arenosos {permeabilidade da
fundagao);

- fundag¢do de diques em solos muito moles {(procblemas de
estabilidade e de assentamentos no tempo);

- construgao de aterros arenosos, quer pela técnica do aterro
hidraulico, quer através duma técnica convencional;

- construgao de uma zona argilosa (nos aterros arenoscs)
susceptivel de conferir a desejada impermeabilidade ao longo do aterro, O
material usado foi uma argila (coluvicnar) explorada numa zona de
empréstimo perto de Taveiro;

- localizagao da zona argilosa ("cortina") no paramento de
montante e justificagio de estabilidade;

- analise da percolagao no aterro, principalmente na fundagio
dos diques, com andlise deos efeitos dos gradientes hidraulicos mais

desfavoraveis;

- técnicas construtivas para os revestimentos em enrocamento
dos paramentos de montante dos diques;
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- fundagao das mais diversas estruturas hidradlicas (sifoes,
estruturas de controlo, passagens hidraulicas, canais, condutas, pontes,

aterros de aproximagcao, estradas, etc.) nas mais diversas condigoes de
aterro;

- escavagao do leito do rio por dragagenm;
- recomposigac de golenas erodidas durante periodos de cheia.

Diversos volumes de projecto e notas técnicas (ver Referéncias
Bibliograficas) registam os estudos sobre os problemas atras referidos,
tendo-se identificado deste modo um nimero aprecidvel de solugdes tipo.

A experiéncia vivida anteriormente com estruturas similares sob condigoes
analogas, no que respeita i sua construgao e comportamento, permite que
se projectem os diques a construir sem necessidade dos estudos que
normalmente seriam efectuados no solo, quer em laboratéric, quer "in
situ",

Em face dessa experiéncia, o perfil geotécnico adoptado para os digues &
com as variantes previstas o representado no Desenho RF1256.09.E/20.
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5. REVESTIMENTOS DE PROTECCAQ DO LEITO

De acordo com os metodos de cdlculo ja utilizados e descritos no Projecto
Base (HIDROPROJECTC 1991d}, desde que o valor da tensio tangencial seja
instabilizante mas nac excessivo entende-se ser de adeptar um revestimen-
to vegetal que, apresentando resisténcia suficiente a ac¢ao erosiva do
escoamento na maior parte do leito, manifesta melhores caracteristicas de
enquadramente paisaglstico,

De facto, segundo LANE 1955, FLAXMAN 1963 e JAMME 1924, se as tensdes
tangenciais, forem inferiores a 3 kf/mz, um revestimento vegetal terd
becas condigoes de resisténcia desde que as ocorréncias sejam pouco fre-
quentes, como & o caso dos caduais de cheia em estudo. No presente Pro-
jectc tomou-se como limite da tensao tangencial o valor de 2,5 kf/mz,
dado que garante igualmente velocidades inferiores a 1,5 m/s.

No Quadro 9, cujos valores foram obtides através do programa de simulagao
da propagacao de cheias em regime variavel para uma cheia correspondente
do periodo de retorno T = 25 anos, caracterizaram-se, para a situagdo
mais desfavoravel, os enrocamentos nos diferentes trogos. No seu cilculo
Seguiram-se os metodos de Ramette 1963, de Maynerd, Ruff e ABT 1989 e do
Corps of Engineers 1970 descritos no Projecte Base tendo-se optado pelos
valores indicados por este Ultimo e servindo os outros dois métodos de
referéncia comparativa.

Nesta caracterizagao considerou-se igualmente que, sempre que haja obra
nos diques, terd de haver revestimento, ou vegetal ou de enrocamento, de
acordo com os valores da tensac tangencial.

No caso de obra em aterro, o dique levard sempre enrocamento.

Os revestimentos a adoptar encontram-se representados no Desenho

RF1256.09.E/20 e os trogos a revestir estio definidos nos desenhos do
perfil longitudinal (Desenhos RF1256.09.E 3 a 18).
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6. OBRAS COMPLEMENTARES
€.1 - Descarregadores laterais
6.1.1 - Descrigio geral dos descarregadores

Como se descreve em 3.3, o presente projecto prevé a existénecia de 7
descarregadores ao longo do Rio Pranto cuja localizagaoc & -a seguinte:

- Descarregador 1, imediatamente a jusante do perfil P101
- Descarregador 2, imediatamente a jusante do perfil P147
- Descarregador 3, imediatamente a montante do perfil P176
- Descarregador de Comportas, ac perfil P173

- Descarregador 4, imediatamente 2 montante do perfil P205

- Descarregador 5, imediatamente a montante do perfil P210

Descarregador 6, imediatamente a montante do perfil P221

Com excepgdc do Descarregador 3, gque descarrega para o 'leito duplo",
todos os outros descarregam para os campos.

O Descarregador de Comportas, dado tratar-se duma estrutura ja existente
em boas condi¢oes de conservagao e operacionalidade, com trés vaos de 1,5
m, foi integrado no sistema do leitc regularizado. A cota a atingir
pelas ensecadeiras foi determinada através do estudo da propagagao, em
regime variavel, da cheia originada no leito esquerdo do "leito duplo"
peles caudais da vVala do Furadouro, do Descarregador 3, em fungao dos
respectivos niveis a jusante (niveis no Rio Pranto), para o periodo de
retorno T = 2 anos. Do estudo efectuado resulteou gue as ensecadeiras
devem atingir a cota 2,80 m, para que nioc ocorram inundagdes com frequén-
¢ia superior a 2 anos.

Os descarregadores 4, 5 e 6 localizam-se no troco inicial de montante do
leito regularizado que termina na Ponte do Casal da Rola, cada um com 50
m de desenvolvimento. Correspondem a rebaixamentos de 0,15 m na platafor-
ma de coroamento do dique da margem direita, sendo ensoleirados com uma
laje de betao ligeiramente armado de 0,10 m de espessura gque se prolenga
ao longo deo talude exterior e, numa faixa de 1,5 m de largura, para além
da saia do digque.
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Tém por objectivo promover a inundagac na fase de inicial de ocorréncia
de cndas de cheia com perilodo de retornc superior a T = 2 anos, por forma
a gque o galgamento da berma do digue da margem direita na passagem dos
maiores caudais seja feita com uma lamina de Agua nos campos gue sirva de
colchdao de dissipagaoc de energia, reduzindo assim possiveis erosdes quer
no talude extericr, quer no pé de jusante do dique.

Assim, de jusante para montante, foram estabelecidas as cotas seguintes
para estes 3 descarregadores:

Cotas da Soleira (m)

Comprimento (m) Jusante Montante
Descarregador 4 50 6,43 6,55
Descarregador § 50 6,97 7,03
Descarregador 6 50 9,01 9,13

No caso dos descarregadores 1, 2 e 3, na sua definigao teve-se em conta,
em relagac ao seu posicionamento altimétrico, que, em primeiro lugar, os
dois primeiros, por descarregarem directamente para os campos, produzis-
sem volumes de inundagace semelhantes e gque, em segundo lugar, todos eles
fossem verdadeiramente operatives durante as cheias de periodo de retorno
T = 25 anos, funciocnando proxime da sua carga maxima. O estudo efectuado
conduziu aos resultados seguintes:

Cotas da Soleira {(m}

Comprimentc {m) Jusante Montante
Descarregador 4 140 1,65 1,65
Descarregador 5 2 x 70 2,65 2,72
Descarregador 6 35 4,82 4,85

Nestes descarregadores, em fungac das condigoes de descarga e dos
caudais, optou-se por estruturas em "gabices”.

Os diferentes descarregadcores encontram-se definidos no Desenho
RF1256.09,.E/23,
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6.1.2 - Dimensionamento dos descarregadores
0 dimensionamente dos descarregaderes foi feito com base na exXpressac:

0 ={L LVZ5 n/2

em que:

o
i

caudal descarregado

coeficiente de vazdo (0,33)

-
i

desenvolvimente da soleira

L =
g = aceleragao da gravidade (9,8 m s %)
h = carga sobre a soleira

0 valor do coeficiente de vazéo,]J = 0,33, foi tomado com base na andlise
comparativa dos valores indicados em LENCASTRE 1583 para descarregadores
de soleira espessa rectangular e soleira espessa trapezoidal.

Quanto d carga mdxima sobre a soleira nos descarregadores 4, 5 e 6 & de
h = 0,15 m até se dar o afogamento da lamina liquida por jusante e nos
descarregadores 1, 2 e 3 éde h ¢« = 0,25 n.

Nos casos dos descarregadores 4, 5 e 6 ter-se-a:

Q0 =0,33 x50 xV2 x 9.8 x 0,153/2 = 4 nm3/s

Nos descarregadores 1, 2 e 3 o dimensionamento foi inserido no programa
de regime varidvel constando os resultados no Anexo deste Volume e no
Quadro 6, o5 caudais maximos para T = 25 anos Sao respectivamente de
Q= 27,12 m3/s, 9 = 25,41 n3/s e Q = 6,46 n3/s.

6.2 - Obras de arte de drenagem
6.2.1 - Confluéncias
Ao longo do Rio Pranto, no trogo visado por este Projecto, existem varias

linhas de Agua que exigem a realizagao de cbras de protecgao localizadas
e que sao designadas por confluéncias.
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Considerou-se igualmente como confluéncia o final do "Leito Duplo"”. Assim
as confluéncias das seguintes linhas de Agua:

~ Ribeira das Castelhanas
- Vala B3

- Vala do Moinho

- Vala BS

- Vala B7

= Vala do Furadourc

- Vala do Monte D

- Vala do Leito Duplo
- Vala da Calgada

- Vala do Carrigo

- Vala B13

encontram-se definidas no Desenho RF1256.09.E/22, descrevendeo-se seguida-
mente os critérios gerais deo seu dimensionamento.

- Aspectos basicos de dimensionamento - ¢ dimensionamento das
confluéncias é feito relativamente a dois aspectos principais:

. nivelamento da linha de energia dos escoamentos a montante
e a jusante do colector primarie;
revestimento de protecgac com tapete de enrocamento da
estrutura da confluéncia.

- Nivelamento da linha de energia no colector primdrio - Em
relagao a este aspecto, & de frisar que as perdas de carga nas confluén-
cias 530 muito reduzidas, da ordem de poucos milimetros, pelo que & per-
feitamente justificavel omiti-las, em face da margem de erro dos calculos
de dimensionamento.

Este calculo, que resulta assim simplificade, consiste em nivelar a posi-
¢ac da linha de energia a jusante da confluéncia com a linha de energia a
montante. As energias sa¢ calculadas em regime de escoamento uniforme,
correspondendo a energia de montante ao caudal mAximo afluente no colec-
tor, e a energia de jusante ac caudal que resulta da adigao deste Gltimo
com os caudais dos outros ramos confluentes.

- Tapete de proteccao em enrocamento - O dimensicnamento do
tapete de protecgao das confluéncias & feito, numa primeira fase, para
cada um dos ramos confluentes, escolhendo-se em cada um deles, o tipo de

enrocamento que permite a protecgac adequada.
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Numa segunda fase, determinada fundamentalmente por razdes de simplicida-
de construtiva ligadas com a pequena Aarea ocupada pela confluéncia, é
generalizado a toda esta o maior dos didmetros calculados.

Como, para qualquer dos ramos confluentes, a chegada pode ser em rampa,
na parte de jusante da respectiva gqueda sic calculadas as seguintes ca-
racteristicas:

- inclinagao do planc da rampa;
- comprimento do tapete de protecgac a jusante da rampa;

- didmetro caracteristico, dSO' do enrccamento do tapete de
protecgao.

a) Caudais de dimensionamento - Comc atrids se indicou existem,
numa primeira fase, tantos caudais de dimensionamento quantos os ramos
cenfluentes,

Para cada ramo, a escolha do caudzl de dimensionamento & feita em fungao
do desnlvel ou queda, A Z, existente entre a scleira respectiva e a
soleira do colector primdric a jusante da confludncia.

A este desnivel, corresponde no colector a jusante o caudal em regime
uniforme, Q que serd o caudal de dimensionamento procurado, para a queda
a jusante.

Para o caudal Q o nivel a jusante, por ser igual a gqueda existente, nao
pode condicicnar os niveis de montante. Assim, no inicio da gqueda vai
estabelecer-se o regime critico e, ao longo dela, num certo cemprimento,
o escoamento serd rapidos.

A transigdo hidrdulica do regime rapide na gueda para o regime lento de
jusante & feita através dum ressalto hidrdulico, cuja posigdo limite se
deve situar sobre o trogo do tapete de protecgao a jusante da rampa.

Para caudais inferiores a Q a posigdo do ressalto afastar-se-i cada vez
mais da secgao inicial da rampa, mas, embora aumente assim a extensio da
soleira sujeita a escoamento rapido, a diminuig¢ao dos caudais escoados
conduz 3 redugao da sua capacidade erosiva potencial.

Para caudais superiores a Q, © ressalto vai caminhando progressivamente
para montante, ate que se da o afogamento da prépria secgao critica,
localizada no inlcio da rampa. Nestas condigdes, o numero de Froude do
escoamento rapido ac longo da rampa vai-se progressivamente reduzindo.
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Com base no exposto, & aceitavel considerar, em termos de convencao de

calculo, o caudal Q como pardmetro de dimensionamento da rampa a jusante.

A este desnivel, corresponde no colector primidrio, a jusante, o caudal em

regime uniforme,

Q. Toma-se entao o caudal de dimensionamento do ramo

confluente em questao igual a:

com

0
v !
Q = QD
Op
Q' = caudal de dimensionamento da confluéncia no ramo em

Q'p

questao;

caudal no colector primdric, a jusante, em regime
uniforme com altura AZ;

caudal miximo circulante no colector primario, a
jusante;

caudal maximo circulante no ramo confluente,

b) Inclinagcao do planc da rampa, didmetro caracteristico ds50 e

comprimento de protecg¢ao a jusante - Para cada um dos ramos confluentes a

determinag¢ao da inclinagdo do plane da rampa estd ligada 3 escolha do
didmetro caracteristico d50 do tapete de protecgac em enrocamento.

Nas condigoes em andlise, ¢ aplicado o método de Olivier, especialmente

indicado para soleiras de enrccamento sujeitas a regime rdpide, que se
expressa na equacac emplrica seguinte:

com

q =

£
n

o
]

Y'Y

3/2 (

5/3 -1/6

P dsg )

caudal de dimensionamente por unidade de largura
(derivado do caudal Q'};

factor experimental gque tem em conta a forma dos
blocos e o modo de colocagdo (para blocos de granito,
Y; = 2,65 tf/m3, colecados através de magquina, sem
qualguer arrumagac manual posterior, Olivier propoe
p = 0,235);
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dgg = diametro caracteristico do bloco para o qual 50% enm
pesc do material colocado tem peso superior;

\; = peso volumico dos blocos (normalmente Y; = 2,65
tffma);

Y - peso voldmico da agua (normalmente Y- g,0 tf/mz};

i = inclinagao do talude sujeito 3 aceiaoc do escoamento
rapido.

Quanto ao comprimentc do tapete de protecgdo, a jusante da rampa, O seu
dimensionamento baseia-se no encaixe completo de ressalto ocasionade pelo
caudal Q; para este, a altura conjugada de ressalto a jusante vale, por
definigdo, A 2, que ¢ o desnivel na rampa de gqueda, sendo, por isso, o
comprimento do ressalto L dado per:

L=5Az%z

uma vez gue o numero de Froude, Fr, do escoamentc rapido, dificilmente
ultrapassara o valor 3, nas condi¢des apresentadas pela queda.

6.2.2 - Comportas de maré

Nesta obra nao estido previstas comportas de mareé respeitantes a valas
afluentes uma vez que esses casos estdo integrados na obra da rede
primaria de enxugo (HIDROPROJECTO 1992a).

6.2.3 - Sifdes

Muito embora esteja prevista a construgdo de um sifac invertido sob o Rio
Pranto, ligande a Vala Direita & vala Grande, a sua localizag¢ao estd numa
zona em que sd serd eventualmente efectuado o alteamentc dos digues exis-
tentes ou o rebaixamento da actual soleira no que se indicou como nivel
de intervengao parcial em 2.3. Por essa razdc, a sua construgdo estard
integrada nas obras da rede primadria de enzxugo (BIDROPROJECTO 1992a).

37






m Hidroprojecto

7. OBRAS ACESSORIAS
7.1 - Travessias rodoviArias

Salvo os casos das pontes existentes na EN-341 e na EM-622, todas as
restantes travessias rodoviirias encontram-se em bom estade de conserva-
¢do apresentando vaos e larguras adequadas.

Em consequéncia considerou-se somente justificada a substituigdo daguelas
duas pontes por novas estruturas para passagem hidrdulica e circulacgido
rodovidria.

Localizada junto ac perfil P78, a ponte da EN-341, construida guase to-
talmente em madeira, muito embora disponha de adequada sec¢ao de vazio,
encontra-se em muito mau estado de conservacao.

Por sua vez a ponte da EM-622, posicionada junto ac perfil P121, & uma
antiga construgac em alvenaria que, para além do seu deficiente estado de
conservagao e exiguas dimensbes, ndo dispde de secgio livre de vazio

suficiente para os caudais circulantes no Rio Pranto.

Assim previu-se a substituigdo dessas duas pontes por dois aguedutos
construidos em chapa de ago ondulada e cuja designagao & a seguinte:

- Agueduto N9. 3 {0 mais a jusante) inserido na estrada nacio-
nal EN-341 que estabelece a ligagac entre Calvete e Banhos da Amieira;

- Aqueduto N°. 2 inserido na estrada municipal EM-622 que liga
Sobral a Pedrogao.

A sua localizagao precisa & feita um poucce a montante das actuais pontes
para permitir a circulag¢de rodovidria durante a fase de construcac,

Estas travessias constituem um projecto proprio (HIDROPROJECTO 1992b).
7.2 - Agudes de derivagao de caudais para rega

De acordo com uma pratica de vArios anos, algumas &reas agricolas do vale
do Pranto tém sido regadas com aguas agudadas e derivadas do rio.
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Assim, no presente Projecte, considercu-se necessdria a manutengao deste
sistema, apds a execugac do leito regularizade e enquanto a rede de rega
preconizada para a area agricela do vale do Pranto ndac estiver instalada,
de acordce com desejos expressos por alguns agriculteores em contactes
informais e mais tarde confirmados como directiva de projecto pela DGHEA
(Projecto do Mendege),

Nestas condigoes, projectaram-se trés agudes galgdveis e de portadas méd-
veis aos perfis P143/P144, P174/P175 e P201/P202. Contudo apesar de se
ter estabelecido estas localizagdes de princlpic, qualquer delas poderd
ser alterada de acordo com o parecer da DGHEA.

A partir das retengoes criadas pelos agudes a derivagdo de caudais para a
rega dos campos pederd ser feita através de tomadas de Agua tipo
comportas de maréd, referidas seguidamente em 7.3.

0s agudes sao constituldos por estruturas de betao com portadas formadas
por pilares e cobturadas por ensecadeiras de madeira. Na fundagao em mate-
riais de aluviao previu-se a execugac de duas cortinas em estacas de
madeira destinadas a assequrar as condig¢oes de seguranca 4 percolagao e
fracturagao hidrdulica (Desenho RF1256.09.E/25). As ensecadeiras deverao
ser retiradas de Outubro a Mar¢o, inclusivé, do ano seguinte por forma a
permitir a passagem livre dos caudais verificados no semestre humido.
Nesta situagao de operagao, os agudes apresentam reduzida Area de cobs-
trugae ac escoamento.

7.3 - Tomadas de Agua para rega

De acordo com a localizagao dos agudes de derivagao de caudais para rega
poderac ser implantadas tomadas de Agua do tipo comportas de maréd, e
sempre que tal se mostre justificdvel por razoes de substituigao das
tomadas existentes ja algo antigas ou por necessidade de novas tomadas.
As respectivas localizagoes serao definidas em obra e sujeitas aoc parecer
da DGHEA. No Desenho RF1256.09.E/21 apresenta-se a cobra tipo que tera de
ser ligeiramente adaptada caso a casc em fungac da geometria dos diques
existentes. Prevé-se gue o nimero de tomadas de agua a instalar seja de
10 ac longo do leite regularizado.

7.4 - Acessos de manutengao e exploragao e caminhos agricolas
Estd previsto gue ¢ coroamento dos digques para além de acessos de manu-
tengao e exploragaoc sirvam de caminhos agricolas. Esses caminhos estao

representades ao longe da planta (Desenho RF1256.09.E/3 a 18) e, em per-
fil transversal, estdo definidos no Desenha RF1256.09.E/20.
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Integrada na obra da regularizagao estd igualmente prevista a construgao
de um agqueduto imediatamente a montante da nova confluénecia da Vala do
Furadouro com o "leito duplc" (Desenhc RF1256.09.E/24). Esse aqueduto
permite a ligagao do caminho scbre o digque da margem esquerda do "leito
duplo” com o da margem direita da referida vala. Permite igualmente um
facil acesso ao Descarregador 3.

7.5 - Comportas da Maria da Mata e Comportas da Quinta do Canal

Relativamente ds Comportas da Maria da Mata j& no Projecto Base (HIDRO-
PROJECTC 1991d) se afirmava que a sua manutengac era justificada pela
fungao de reserva relativamente 3as Comportas da Quinta do Canal em caso
de inoperacionalidade tempordria, funcional ou por razoes de manutengio
destas dltimas,

Igualmente se sublinhava que o aumento de operacionalidade dos nilveis e
caudais de Rio Pranto, aduzido pela manutengao das duas comportas, poderd
revelar-se extremamente Util em termos de habitat ribeirinho-fluvial e da
pratica e explorag¢dc piscleola do trogo terminal do Pranto.

No actual Projecto, apds uma andlise mais profunda, conclui-se ser rele-
vante o funcionamento cenjunte das Comportas da Maria da Mata e as da
Quinta do Canal, no aumento da capacidade de descarga do Rio Pranto no
trogo que se estende até & travessia do Caminho de Ferro da Linha &o
Oeste.

Assim, tendo em conta que na maior parte do tempe ¢s niveis em ambos os
casos sao semelhantes, como se justificou em 3.4, nao sb se obtém ¢ cita-
do aumento de operacionalidade dos niveis e caudais no Rio Pranto como se
salvaguardam as utilizagdes e prdticas agricolas actuais enquanto nao for
estabelecida uma nova rede de drenagem.

Em face destes prossupostos, e do exposto em 3.4, entende-se como neces-
saria na sequéncia do presente Projecto a realizagao de um adequado estu-
do e projecto relativo quer as Comportas da Quinta do Canal quer as Com-
portas da Maria da Mata, para caracterizagdoc rigorosa das condigoes de
fronteira a jusante agora consideradas.
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8. PROGRAMA DE TRABALHOS

O programa de trabalhes das obras de regqularizagdo do Rio Prantc encon-
tra-se sintetizade na Figura 13.

0 prazo total para a execugao dos trabalhos & de 6 meses. Os trabalhos
criticos condicionantes na duragiac da obra sio os relativos ao movimento
de terras que atingem um volume nc casc da escavagdo de 108 100 m3 € no
casc do aterro de 74 200 m3 (Quadro 10).

Apesar dos caminhos agricolas tctalizarem cerca de 18 000 m como 12 280 m
se encontram nos troges dos digues eventualmente a altear nao
censtituirao em princilpio, trabalho critico condicionante na duragio da
obra.

Dado o volume de escavagao a executar, mesmo nio considerando © sanea-
mento, serd da maior importincia ter em conta os 33 %00 m3 de excedentes
de terras e a sua eventual utilizag¢aoc para alteamento e/ou nivelamento de
zonas de mener cota tendo em vista a diminuigdoc do custo de remogao e
transporte a depédsito.

Os trabalhos de regularizagao serac iniciados com o levantamento topo-
grafico do leite seguinde-se a preparagac do terrenc e desmatagao nos
trogos de intervengao.

No caso da escavagao, que se trata do trabalho de maior significado,
considerou-se a disponibilidade de equipamento adequado a um rendimen-
to de 25 000 a 30 000 ma/més.

Os trabalhos da obra de regularizagao, tendo em conta a duragac prevista
de 6 meses, deveraoc ser realizados preferencialmente no perlecdo de Abril
a Setembro.

Lisboa, Dezembro de 1992

— —

/ % by & : ' [}
e L w2 —rar e e / '
T '//;zmr ’/t/ffﬁmzz/d CTharmis
J. Ribeiro da Fonseca Miranda Saraiva
(Eng®. Civil) (Eng®. Civil)
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GUADRO 1
RIO PRANTO - REGULARIZACAO

PARAMETROS DAS CURVAS DE POSSIBILIDADE UDOMETRICA
h = at*n (h-mm, t - horas)

PERIQDO
DE RETORNO
T a n r
{anos)

1.3 {*) 14.66881 {¥) 0.35036
2 16.49045 0.35720 0.595099
3 18.13214 0.36182 0.994365
4 19.18515 0.36432 0.993831
5 19.98048 0.36571 0.993548

10 2227723 0.36991 0.99251%

25 25.16898 0.37415 0.991328

50 (*) 27.32651 {*) 037679

100 () 20.64477 (") 0.37946

tipossudo

{*} - Valores extrapolados
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QUADRO 2
RIO PRANTO - REGULARIZACAD

ESTACAO ELEVATORIA DE ENXUGO DO SOBRAL
ESTIMATIVA DO VALOR DO CAUDAL DE BOMBAGEM

a) CAUDAL DE ENCOSTA (T = 2 anos)

VALA ESQUERDA (CONFLUENCIA COM O RIO PRANTO)

Curva possibilidade udometrica (a)...... 16.49045 (n)= 0.35720

Areadabacia ..o, = 4.28 Km2
Numero de escoamento (N)................. = 850
Tempo de concentracao ...l = 5.38 horas
Coeficiente de ponta (K).oovvvevvecveeve,. = 0,750
Perdas iniciais (h0)......ccoceviininiicna = 8.96 mm
Precipitacao total (h)........ccccoeeieecnennnn. = 33.61mm
Precipitacao util {hu).......c..c.cceorrvvinin = 8.74 mm
Duracao da chuvada total (t)................ = 7.34 horas
Duracao da chuvada util {tr).................. = 5.38 horas
Tempe para a ponta {tp)...eccinn, = 5.38 horas
CAUDAL DE PONTA {Qp)verevrreircecnnns = 1.45 m3/s

VOLUME DO HIDROGRAMA................. 37.41 103 m3

Caudal de Encosta: Qe = 1.45m3/s

b) CAUDAL AGRICOLA (T = 2 anos)
Coeficiente udometrico de drenagem = 21.s™-1.ha™ -1
Area agricola (A3+AS5+A6+A7) = 27+70+88+115 = 300 ha

Caudal Agricola : Qa = 0.002 x 300 = 0.60 m3/s

¢y CAUDAL A DRENAR
Qe + Qa =145+ 0.60=2.05m3/s
d) CAPACIDADE DE BOMBAGEM A INSTALAR

Qb = 2 m3/s

tr/ma/maeesobr
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QUADRO 3
RIO PRANTO - REGULARIZACAQ

CARACTERISTICAS GEOMETRICAS DO LEITO REGULARIZADO
INCLINACOES E LARGURAS DO RASTO

TROCO ENTRE | COMPRIMENTO |  INCLINACAD LARGURA
PERFIS DO RASTO
(m) {m) {m3/s)

P1aPi5 1427.03 0.102 15
P15 a P94 7878.18 0.102 12
P94 a P119 2683.59 0.268 12
P11ga P120 29.76 0.268 1210
P120 a P121 347.77 0,268 10
P121 a P144 1773.49 0.536 10
P143 a P177 2780.71 0.748 5
P177 a P203 1612.79 1.118 5
P203 a P229 1501.74 2.231 5

trimaimainclin
Notas:

1 - Alinclinacac dos taludes marginais e de 1/1.5 {(V/H);

2 - Alinclinacao e largura do rasto sac indicados a titulo
teorico comoe valores medios aproximades dos valores reais nos trocos
com nive! de intervencac parcial



—_—
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AREAS INUNDADAS E VOLUMES ARMAZENADOS

QUADRO 4

RIO PRANTO - REGULARIZACAD

MONTANTE DA GALEGOA (M.D.) E CAMINHO

DE FERRO (M.E.)

COTA AREA VOLUME
{m} 104 m2 107~ 3 m3

0.0 Q 0.0

0.1 23 7.7

0.2 45 411

0.3 70 98.1

0.4 129 196.1

0.5 210 364.0

06 276 6062

0.7 324 905.9

0.8 375 12551

0.9 406 16435.5

1.0 447 2071.8

1.1 479 25347

1.2 510 30292

1.3 534 35511

1.4 556 4096.1

MARGEM ESQUERDA A MONTANTE DA LINHA DO

CAMINHO DE FERRO

COTA AREA VOLUME
{m) 10~ 4 m2 10~3m3

0.0 o 0.0

0.1 9 3.0

0.2 18 15.3

0.3 24 35.2

0.4 36 65.0

0.5 68 116.2

0.6 87 193.5

0.7 100 286.9

0.8 114 393.8

0.9 121 511.3

1.0 131 637.3

1.1 138 7717

12 145 913.2

1.3 150 1060.7

1.4 154 1212.7

trimafareavol

MARGEM DIREITA A MONTANTE DA CONFLUENCIA

DA GALEGOA

COTA AHEA VOLUME
{rn) 1074 m2 103 m3

0.0 0 0.0

0.1 14 4.7

0.2 29 25.7

0.3 46 62.5

0.4 a3 131.0

0.5 142 2477

0.6 189 4126

0.7 224 68189

0.8 261 8611

0.9 285 1134.0

1.0 316 1434.4

1.1 341 1762.8

1.2 365 21158

1.3 384 24902

1.4 402 2883.2
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QUADRO 5
RIO PRANTO - REGULARIZACAD

NIVE]S E CAUDAIS MAXIMOS AC LONGC DO RIO PRANTO
DURACAO DA CHUVADA =13 h
PERIODO DA MARE DE PROJECTQ : 12.5 horas
DESFASAMENTO DA MARE ; 3/4 de periodo

1/2
PERIOCDO DE RETORNO DAS CHUVADAS (anos)
PERFIL DE DIST. A T=2 T=5 T=25
CALCULO QRIGEM
NIVEL CAUDAL NIVEL CAUDAL NIVEL CAUDAL
{m} {m) (m3/s) {m) {m3/s) {m} (m3/s)

75 o 1.30 30.31 1.30 30.88 1,30 31.55
74 20 1,32 30.28 1.32 3n.58 1.32 31.50
73 80 1.32 30.01 1.32 30,58 1.32 31.25
72 330 1.32 29.08 1.32 29.63 1.32 30.30
ra 1000 1.32 26.53 1.32 27.11 1.33 27.79
70 1495 1.32 24.96 1.33 25.54 1.33 26.23
&9 1885 1.33 19.70 1.33 2028 1.34 21.75
68 2475 1.34 18.49 1.34 20.90 1.34 22.48
67 2505 1.34 18.49 1.34 20.90 1.34 22.48
66 2605 1.24 18.27 134 21.11 1.35 22.83
65 2970 1.34 17.46 1.34 21.90 1.35 23.22
64 3575 1.35 18.33 1.35 23.16 1.36 2427
63 3970 1.33 45.38 1.34 48,58 1.34 47,85
82 4470 1.36 44.35 1.37 45.36 1.37 46.82
61 4910 1.38 43.48 1.40 4472 1.41 46.58
80 5400 1.42 42.74 1.43 44,02 1.44 46.65
59 5920 1.44 42,10 1,48 43.80 1.47 46.77
58 5940 1.44 42,10 1.46 43.80 1.47 48.77
57 6040 1.46 42.03 1.47 43,85 1.49 46.78
56 6405 1.50 41.69 1.52 4410 1.55 46.84
S5 6900 1.53 41.21 1.58 44.45 1.58 48.91
54 7385 1.56 40.77 1.58 44 .82 1.82 46.97
53 7890 1.59 40,36 1.682 45.23 1.865 47.31
52 7930 1.59 40.36 1.62 45.23 1.65 47.31
31 7350 1.58 40.36 1.62 45.23 1.65 47.31
50 8390 1.74 40.15 1.78 45,47 1.82 47.70
49 8880 1.77 40.25 1.8 45.94 1.88 48.55
48 5135 1.78 40.80 1.82 46.24 1.87 492,11
47 8330 1.80 36.29 1.85 38.68 1.80 39.58
46 S860 1.81 39.64 1.85 44.79 1.89 51.64
45 10495 1.90 39.57 1.95 44.76 z2.02 51.61
44 10830 1.85 39,54 20 44.74 2.09 51.60
43 10880 1.85 38.54 2.0 44.74 2.09 51.60
42 10980 1.97 39.53 2.04 44.74 213 51.60
a1 11335 207 39.51 215 44,73 2.27 51.58
40 11830 215 30.72 225 32.26 2,38 33.43
39 12230 218 30.58 228 32.06 24 33.19
39 12330 2.18 30.58 2.28 32.06 241 3319

tr\maihhgg
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QUADRO 5

RIC PRANTO - REGULARIZACAD

NIVEIS E CAUDAIS MAXIMOS AQ LONGO DO R!O PRANTO
DURACAO DA CHUVADA =13 h
PERIODO DA MARE DE PROJECTO : 12.5 horas
DESFASAMENTO DA MARE : 3/4 de perlodo

2/2
PERIODOC DE RETORNO DAS CHUVADAS (anos)
PERFIL DE DIST. A T=2 T=5 T=25
CALCULO ORIGEM
NIVEL CAUDAL NIVEL CAUDAL NIVEL CAUDAL
(m) (m} (m3/s) {m) (m3/s) (m) (m3/s)
37 12355 218 30.58 2.28 32.06 2.41 3319
38 12825 248 28.81 2.56 30.24 2.66 31.36
35 13330 253 28.72 262 30.16 272 3179
34 13820 2861 28.66 2.70 30.80 2.80 33.02
33 14315 ave 28.92 2.8 31.38 2.89 34.13
3z 14365 271 27.10 2.74 3483 2.77 41.13
3t 14790 314 27.10 3.35 34.82 3.52 41.14
30 14810 3.21 2710 3.44 34.82 3.62 41.14
29 14850 3.30 24.60 3.55 31.07 3.75 g |
28 15310 3.49 24.56 3.76 31.04 3.96 3583
27 15805 3.77 24,53 4.06 31.02 4.26 35.56
26 16500 4.24 24.55 4.55 31.02 4.75 35.54
23 16530 4.24 24.65 4.55 31,02 4.75 35.54
24 16885 4.53 24.55 4.84 31.03 5.03 35.85
23 16520 4.64 24.56 4.93 32.29 5.09 42.0
22 17375 5.03 24.57 5.35 32.30 5.63 42.04
21 17770 546 24.59 5.79 32.30 a1 42.02
20 18265 6.00 23.97 6.34 31.41 6.68 41.02
19 18555 8,30 23.97 6.64 31.40 6.99 41.00
18 18575 6.43 23.87 6.78 31.40 715 41.00
17 18815 6.43 23.97 6.78 31.40 7.15 41.00
16 19265 7.50 2388 7.79 31.41 812 40.99
15 18715 8.42 23.89 870 31.43 2.01 41.10
14 20035 9.13 14.10 9.41 18.17 872 26.37
13 20940 12.36 14,58 12.65 18.19 13.15 26,78
12 21520 14.48 15.86 14.76 19.33 15.42 27.87
11 22460 17.34 18.25 17.60 20.19 18.21 29.86
10 23760 2117 16.50 21.5% 21.64 22,20 30.66
9 24810 24.29 14.05 2518 21.86 25.96 3117
8 25780 27.68 17.03 28.20 23.78 28.94 33.21
7 26980 31.10 18.39 31.59 2517 3222 35.77
6 28480 37.21 13.81 37.90 18.94 38.84 26.75
5 29420 41.19 14.39 41.56 20.20 42,08 29.18
4 30910 48.49 7.61 48.77 10.85 4917 16.13
3 31830 54.03 7.52 54.37 10.64 54 .87 15.70
2 33040 59.98 7.45 80.29 1063 £0.76 15,77
1 34010 €4.06 7.29 €4.36 10,45 64.77 15.53

trima\hhgg
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Hidroprojecto

QUADRO 7

RIO PRANTGC - AEGULARIZACAO

CAUDAIS DE PONTA DE CHEIA
A MONTANTE DO TROCO A REGULARIZAR

CAUDAIS DE PONTA DE CHEIA {m3/s)

PERIODO DE MODELO MODELO FISICO
RETOANO ESTATISTICO
EM PONTE DO PONTE DE PONTE DO
CASAL DA IOLA | BORDA DO RIO | CASAL DA ROLA
{anos) {*
2 12.80 14.91 23.95
T
5 1;[90 18.37 31.46
25 28.00 29.50 40.94
tr/ma/gpmont

{*) - Lei de Extremes Tipe | (HIDROPROJECTO 1991d - Regularizacas
do Rio Pranto & Redes Primarias de Enxuge do Vale do Pranto
e Bloco de Alqueidaoc - Projecto Base. DGRN;)







m Hidroprojecto

COTAS CARACTERISTICAS DE IMPLANTACAQ DO LEITO REGULARIZADO

QUADRO 8

RIO PRANTO - REGULARIZACAC

fnss:rr L osTaNcies (a) | COTAS DA DBRA (%) b TuRS () !F‘R‘DFUNE\I{
: .- : Lo
:I K¢ ! PARCIBIS ! TOTAIS  It0L CANALD BERME ! P REA ! TERREND | OAGUA  IPECGERIN | SOLEIRG |
| ! ! : (- fommmeeee ! '
b1 Q0 ! 000 | -2 60 ! 1.90 | CoLa0 ol -Ta 390 ! L4 |
b2 8TM2 0TI L -1 L 180 | LR -2 m b 3E Cogae |
| T GBI ! 0345 | -7.84 ¢ {4 I IR ST TR IETE
L& 8080 ¢ 3670 0 255 ¢ 190 | Co1ar ot -2 ¢ 38 Lo
5 GAO4 | 48031 ! =285 ¢ 1 &) D13z ) -235 4 388 Lo
|6 i 4% 0 5AZE1 ! =255 1 1.90 ! {13 0 =235 ! 787 T
b7 1 7888 0 SRL3S | 254 1 190 D133 L 240 | 387 | R
b8 L 11922 0 30057 | -2.53 ! 1.9) | D13 1 <248 1 3.86 | Cope
“ 1 129080 ¢ 830,48 | =282 | 1.9p ! L1381 =280 1 384 | L2
0 ¢ 17996 1 101038 | -2.50 ¢ 1.90 | D183 1 2.8 1 3.83 ! L -h08
DU BT L 6§ 249 1 190 133 | -255 1 3.82 ! L o-h08
L1zl %6k | HaeTR | 248 ¢ 190 | 133 1 -260 1 381 ! =01z |
bOi3 0 12068 0 125747 § -2.40 ¢ G0 ! P13 L <260 ! 380 SR
ML E370 1 132147 | -2.47 1 1.90 ! U133 4 288 | 380 ! U
PEL 1058 | 1427.03 | -2.45 @ 1.80 ! Por3s L -270 378 e 28 [
60 3635 ¢ 46338 | -2.45 ! 1.90 ! b4t -270 ) 378 T
07 L 148 ¢ ISBE @l ! <244 ! 190 | boLa o260 ! 377 | P06 |
Dogs 0 7825 1667.08 ¢ -2.43 ¢ 190 | P13 ! <280 ! 376 ! L7
Do enT L omser | 247 1 190 | LOLA 280 1 R Cogaoz |
Lol 0705 ¢ U887 1 <741 ¢ .90 ! bofM L -230 1 375 0.1 |
} 200 M7BS 0 195442 L =240 ¢ 1.90 ! Pl 220 0 374 o270 |
DI 9R3% 0 TR 1239 4 190 ! SO TR B T S I Lo |
boZl TAS2 7123 L -73 ¢ 1.90 | CoL3e o210 0 377 L0
o w9 2mees | 23 ! 19 N TR N SR TR L3
DTl 10080 1 2W6TT 0 -2.36 ! .80 ! CoLse ) 200 0 370 LG
i 0 347 0 238499 | =29 ! 1.90 ! P13 ) -185 1 270 T
27 0 LR8O ! 250779 | -2.34 | 1.40 | T TR I VR R Y I R
{ 2% ) 10B.35 ! 260215 | -23% ! 1.90 | CoLsE L -710 1 367 ! L0
|29 1 T4 ! 258928 1 <233 ¢ 140 ! Co136 | 230 1 3T L0063
] W0 136 | 282397 1 2.3 ! 1.90 | L1348 | 260 ! AgL L =02
| F Ol 208 S E0 1 231 190 ! CooLak ! <760 0 365 Lo-0.29
D3l ML § 356044 ! 223 1 190 | b1y o200 | 356 ! R
013000 | W04 L 222 1 1.9 ! bl L 230 L 358 L -0,k
DosE ' 2064 | ATB.08 1 -2.20 1 1.4 | ©13 | -2.40 ¢ 287 T
35l 46659 | AMAET 1 =247 ! 1.ap ! D13 1 =280 ! 3% ! Co-nas |
%0 2925 0 44297 ¢ =217 ! 1.90 ! L3R 1 =230  3.55 Co-0 1
A0 25150 0 449443 | -2.44 ¢ 1.9 | L1281 -zt L 453 L0
30 16l L 48T 0§ =213 | 490 ! LoLe L 200 ! 382 | R
B 20608 ! ABIEOS ! -2.41 | 1.80 ! T TR o SR YO Lo
B0 7209 1 eSI6.44 Lo -2.00 ¢ rap ! TR 7 SRl TR R
40 (B T3 | BG83 ! -208 ! 190 | Lot42 o180 1 350 Cooe
£ 0 4287 0 SI0780 ¢ -7.08 ! 1.8 ! Loof42 0 -185 1 350 ! 0.1%
30 9735 | SE05.15 | -207 ¢ 490 LoLA? O -200 ) 350 0T
¢ 1 BLEl | EIB6T6 | =206 ! 190 PooLA3 ) -205 1 3 du toson |
450 35.93 ! G269 | -7.06 | 1.ap | LoLdR L =100 ¢ 3.49 YT
(60 10118 | SA23E7 ! ~205 ' fag Lot <210 ! 349 LG
070 47975 | BR02.12 3 -203 ! 1.9) CLAS <200 ¢ 3dg Cooe |
I8 0 4851 | SESLBY ¢ -7.07 ! 14 ! 146 1 -190 ! 348 R
80 8200 ! STH3 6% | -2.01 ' 1.90 P14 D180 0 348 R
50 ¢ 155.28 | S6R9.01 § -7.00 ! {4 ! T I R W I
1 i | | i | | | i { J
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m Hidroprojecto QUADRO 8

RIO PRANTO - REGULARIZACAC
COTAS CARACTERISTICAS DE IMPLANTACAO DO LEITO REGULARIZADO

LPEREIL | pISTANCIAS (o) | COTAS DA OBRA fw) D OMTURS (1) (BR0Fumor |
i ) ! -} ! [} i
D oNe i BARCIAIS | TOTAIS  ISOL.CANAL! BERMA | { F. RBUA | TERREND | RGUA  IRECORAIN. ! SOLEIRA |
i | ! i ! ; -1 f } ! i i
DS Rt SEMLTE G -1 9% ¢ 160 SN T: SRR Y S A BEI R
Dtrob 6589 G 00068 4 -1.99 1 4 @) ! [ 148 | -140 | 347 ! b |
DOSZ 0 ADEY ¢ E0AL 3 0 1% ¢ fan ! S O T TS O S I bopge |
DB Er ol e083.23 4 -LE i 180 | PoL4e -804 347 b0t |
€C 1 18967 ! 621388 1 197 ¢ {en ! T R YT I W - W oot
B 757R L BISTEY L -1 % 1.9 L1582 1 1.8 149 | S T :
87 1 4284 1 G3XE 4T ! -1.88 ! (.90 154 1 -1.B0 | 2% | S T
POOSE 1 4B00 L R3B417 G -1.95 1§90 ! Io1.88 1 -1BO | 3.5h ! POt
8 ! RTEG | G441 TT ) -1.G4 ! &g ! ' 155 | -t.80 | 2.50 | Y
B0 22207 | eeEA.EY ¢ -1.97 ¢ 1.90 ! {187 0 -7 ! 349 ! 7
Bl 1 4314 L 670803 ! -§.92 1 1.90 A 087 S U [ I WL B foa2 |
62 1 9543 ! 6RO 46 3 -1.9h ¢ 190 | U8 TSSO [/ R O 1 I Cooa |
63 ! B3ER ¢ eBSAGY ¢ -19p ! (.g) ! POoLs8 L =170 ¢ 2 o020 i
Coohe L R4 0% 0 702218 0 -1.RE ¢ 180 | IO1.589 0 -1.70 0 348 ! R ,f
L R X T /TN ) B I SR BT L1589 | -1.70 1 347 ! Loog !
f6 | B7.92 0 702970 ! -187 | {40 ! A O IS O T S ¥ [0
ET 0 4732 0 TI87.02 ! -187 ! . %G | A O RS U SR ¥ A Coagr |
|68 1 7Ll 722073 -1%E ! §90 R O S TS O TR T I A O T
I YA U IR IR bOLel 1 13 1 347 v |
b0 0 103 40 0 T3RG.B0 ! -1 BS ! 1.90 AR N SR O Y I L0006t ll
Tl BTRT L T4RRLT 1 -1 RS ¢ 190 | {O1BY f -1.25 1 T4 | o
T2l R3EA ) 7E27.%6 1 -18T 0 19¢ | {163 | -1.25 ¢ 34 ! boog.se |
PoTE O #8330 757619 ) <183 ¢ 1.9 ! {OLE3 ! -8 1 g ! bogse |
P74t 27RO O787.97 ! -192 1 (.80 ! A R O - A O R
|78 1 1m9E L M9 1 o-1e ! 190 ! I LB 1 =126 1 345 08y
DT L M3 LTI L o-rel 190 COLBE ) =126 0 3E Looel
DT b LELIE L TESZ.GH i -1 T8 1 (e ! O T S BT R WY R 4
DO 6230 0 TRSABA i -179 ! L% ! fo1.81 ] -1 L 2D ! {49
7% i 18261 1 R108.45 ¢ -1.77 ! 197 ¢ IR WS U 1 T ¥ I C0.R
B! 316 ) RI4T6L ) -1.77 ) L% | {181 ;-1 45 ! 3EE OV
£ 0 GBS 44 BUB0E ! -1.76 ! 148 ! (182 ) -145 1 15§ ¢ L0.31
| BF v TL7% 0 €284.78 ! -17S ¢ (.98 ! P82 L -l 4E 1 5T ! Copn |
| 8% 1 3360 ! 8318.28 ! -1.75 ! {99 ! L1820 - Akl 387 Coga |
CORL L 8607 | B30R.35 ! -1TH ! 2.00 ! O * 2R T O L SR W T boopga
AR 9E.9R ) £493.3% 0 =133 1 2.00 | IOLBR L -0 48 | 355 0,28
| Bt 2E05 ! BR0R R ! -1.70 ! 2.0% ¢ 185 | -1 45 ! 3.%E Lo0as |
CORT 2375 ) 8e3213 ! -170 ! 2.07 | bOLBE L -1 45 9 5E 0.25
L ose 1 13267 1 096680 ! -lgp 702 ! PO1.86 1 -145 | 350 | 0,23 |
LS} 7847 L 899127 1 -1 ¢ 2.0% ! o186 | -140 ! 264 ! b0k |
LA | BZ51 ) S073.78 ! -1.67 | 72.0% ! 187 L -1.40 | 354 vogar |
D3t 8R4 ¢ 913277 ¢ -Le) § 7.0 ! S 0% T AR O T S TR b7
P31 86ED ) 919933 1 -6k ! 703 | P18 ! -135 ! 384 | VI
90 3RST i 923785 1 -186 ! 2.0% | boo1BY ! -120 ! 354 ! L0 46 {
% 0 ETEE ) 9305.20 1 -1.65 | 704 | boLe =108 ! B EE L0kD
Y0 2990 | 933 ! 164 ! 766 | foLe0 =100 L 38 L . U 0 ’
/0 F98% | 93500 | -1.6% ! 206 ! P90 ! o-1.00 | 383 ! D06 |
Tl 4R ! 9461 48 1 -1 Bl 4 2.06 ! I OF- T I T N TS 1S T A S W S
9 ¢ 8200 ! SRIR 4G | -{ 53 ! 7 0h | P19 1 -100 0 349 ! I g8
99 ! 2629 | GLA3.FB Y -1 E® 1 206 ! I - Y V1T A T O - Ioneg |
00 1 66RO AE7046 ! -1 88 1 247 L% b -1 00 ! 34 foo0.58
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m Hidroprojecto

COTAS CARACTERISTICAS DE IMPLANTACAQ DO LEITO REGULARIZADO

QUADRO 8

RIQ PRANTO - REGULARIZACAD

DOERFIL | DISTANCIAS (m) | COTAS DA C3RA (n) | ALTGRAS (n)  PROFUMG |
| | | Loe
} Re | BARCIAIS | TOTAIS  !SOL (ANAL! FERMA |8 AGUA | TEREEND ! pE  IRECOBRIM  SULETRe |
d ! ! 1 i : ! i t : i
Loy g0 57 ¢ %698 ¢ 185 ¢ 2.07 ! SN I R S ST 05
D24 469 ¢ 8900 L o181 | 2.08 AN R N W Coose |
Dow3 467y ! 9TRSBE ¢ 183 | z(d ! boLEs !l o-len ;o 3er CoGEn |
Dbl BR300 ! 9BZBAE 4 -t EC L 21 ! R LTS O T O 0 VLS
105 1 1342 0 GuZAY ! <4 4 21 Coter i o-100 | 2y 06
06 1 5797 1002038 | -lgs ¢ 217 ! {193 ) -1.00 ' %39 o4
07 0 276.57 ' 1629688 ! -1.38 ¢ 218 | b9 0 <100 21 N
PI0E 1 5RTZ L 103060 ¢ -1 3 ! 2.1 Vo200 0 -te0 ) 337 L0
D09 2040 | 43100 ¢ <135 | 7.23 | L2080 <500 L 3% T
MO0 2ED | 10489 ! -134 | 793 L2067 L -100 ! 3.3 | 0.2 1‘
I TBA% | LS9 | -1327 ! 2.2 ! L2040 <100 § 3.3 ! 03 |
DH2 Ot 2370 ) W0%9.05 | =126 ¢ 231 fo208 b o-1.00 ! 335 Lo0n |
|00 1629 0sa 2 | o-nat b 2% Co243 ) o108 ! 3 BRI
LM A3Z.AD L LI3GABE 1 <140 1 247 1 3% A U T I O Y I RTE
1S 0500 ! 147EA © -107 ¢ 280 ) L2 i b 33 Co-0qz
POUE Ot 8434 L 1156298 | ~104 | 2.5 | Co23% L -idE 1 337 Coenty
U7 10784 ! W1ETI8Z | -0 07§ 7.8F ! N R L R b |
| US 1 B TS24 0 -0.9% | 257 | bonag ot o-1a0 1331 L0
POU9 0 236.35 ¢ 1196880 ! 6.9 | 2.3 ! D23 o101 232 ! 017 !
D120 276 IMB56 ¢ <097 | 7.6k ! N I R U P T
DU uT AT 3R L 083 | 273 ! N TR AR I YR BEE
Dl 48.28 21461 | -0.80 | 28 ! LoEs ] 110 ! 345 ! T
Pol2r a0TE L 1538.35 4 -0.78 ! 281 DO2EE 1 o-is0 ' 30 'R
| 126 1 s095 ¢ txTE B L ~3.77 | 2.8 PO26S L 040 b 33T 032 |
| 128 0 GRZT 11267458 | 066 ! 2.B% ! booLT6E L =000 1 337 0.76
Dz 4E01 | I2710.89 ) <064 ! 2.8% L2661 -0 40 1 330 0.2¢ i
D127 i B20% { 1276968 ! -061 | 2.84 | COEE | -0.40 ¢ 33 Coen |
\ 980 301 L 17803.89 | -0.60 | 2.84 D266 0 <040 ! 37 L0
128 1 3297 | I2636.66 ! -0.58 | 2.84 | 266 1 040 ¢ 3.7 | bope |
1 M0 0 ALTE ! 12680.40 § -0.55 | 2.8% | LOZE7 0 =030 ! 122 ! 028 ’
PAI L TR78 D 1295R.1R ! <051 | 2.88 | Co26E ! =010 1 218 ! cond |
DR 0.7 | 13168.39 1 -0.40 | 788 ! C270 0t a0 ! 310 Lo0se |
B30 180 87 1 13319.26 | -0.37 | 2.89 ! S B I TR o063 |
f3% 0 082 :13359.78 | -0.30 | 290 ! R VA TR I ©og60 |
B35 1 47.93 | 1M07.70 ¢ -0.27 1 2.90 | 3% TR N TR T
136 1 5003 L IMELT4 | ~0.24 | 791 ! L2740 035 ) 298 Cogse |
137 60.05 ! 1352079 1 -0.21 ! 2.92 ! T8 b 0% 0 2% | Lo |
138 B0.91 | 13602.70 | -0.47 ! 2.97 ! LTl 83 ! 293 copr |
138 1 89.22 | 139192 ! -g.47 ¢ 2.9 | P27 L 040 ! 2% R
WO ! 64.90 | 137682 ¢ -0.09 | 2.0 | L2790 040 | 2.8 {0
40 4283 11379935 § -0.0f | 2.9 ! CoE ! 040 | 286 ! T
M2t 95.5% ! 138%4.93 1 -0.01 | 3.07 | L2870 040 | 393 0.4
M7 i R832 1198425 | 07 ' 705 ! L2830 080 | 280 | 0 4
Doua 18587 13987 0 047 ' 345 ! L2870 080 275 ¢ o 38
oS 1 be 1420873 0 04T 1 3.0 ! Loz !l 080 L 2Tt ¢ 9
ME 1 6189 ¢ 76660 1 0.2 | 325 | L2089 088 | 167 ! 0
W70 4567 ¢ 1436423 1 928 ¢ 3.37 ¢ bozer t 060 L 285 ! Lo
MB 1 2697 ¢ 439115 ¢ 0.3 1 3.3 ! Cozet ot 060 | 250 ¢ o024
149 | 5283 ! 14443.98 | 035 ' 330 ! LT 0eh L 2.42 ! togm |
150 | 3042 ' LATAA0 © 037 1 340 ! 283 0 060 ! 2.46 ! Lo
| | 1 1 1 | 1 | | I =
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m Hidroprojecto QUADRO 8

RIO PRANTO - REGULARIZACAO
COTAS CARACTERISTICAS DE IMPLANTACAO DO LEITO REGULARIZADO

eserie | preTacies o | COTAS DA ORA (u) | eTuRes (a IpaFuND] |
| - ! : oo
NG | PARCIAIG | TDTAIS  SOL.CANAL! RERMA ! | P. AGUA | TERRENC ! ABUZ  !RECOBRIM. ! SOLEIRA ;
! ! ; ! ; ! : : :
[OEE 380 7SO0 | 08 ! 375 382 1 070 ' 29 bonoe
P82 0 f0R.40 ; 14%03.00 | 065 | 290 ! IR A 2 A T
PO1B3 L B7.6R ! 145048 1 076 ' 3M | T4 T R 7S BT T SR T
18 1 17090 ! I5161.3% ¢ 0.8% ! 407 | Po%.87 1 top b z.aw Logar
DOASS L 3787 1 1B499.30 4 (.91 | 406 Poas 100 0 2.9 S NE
CO15F 1 13965 1 1533835 1 102 | 411 PooRBE ;080 ! 290 | Doz |
870 BA7A D 1sA0EE% L 10T 1 416 | 600 1 Lt 294 ! LoognE |
1R 1RLI0 | ISSRALTY ' 120 1 409 | o120 120 2% -1 00 |
158 ] BE.R3 | (hedl gp ! LM ! 43 S O £ B[ B 2 TR P |
TR0 1 B2.87 | ISTZE41 1 131 ! 440 ! Y O J S T O T I 0.09 |
1B 1 MtL o {87ER52 1 133 1 4.4 ! joo42% 0 1B L 2.8 | N
B2 0 4B 46 | 1RGE3.98 ¢ 1 40 ! 449 ! P43 b 150 b 289 ! RO
3 0 4616 11540014 | 1 44 ! 453 | Po433 0 150 1 289 ! booos
DOlB4 L B0 34 f IS8R0 B 1 1 4k | 4.&7 boasm ol oLE ! 289 | 602 |
LO1BS 1 TOBL | 1603102 | 1.6 163 O V- O B B 0.3 |
POEeE L 4339 | 1B0TA 41 157 1 A.RE | D448t 120 ) 288 ! 0wy |
t 7' TREE | 16183.97 1 (&% ! 477 ! R O I X T ' oen2y |
i85 ¢ Z96R ! [61B3.85 | 1EE ! 474 ! Podsz o180 287 ! L
L L T T O A N TR S OV B P45 L LB 287 | 2.08 |
EOIT0 L B13Z Y 1E32316 4 7R L 48l ! Y VI O SR T aon
[ 175 0 7779 1640095 1 18l ! 4.90 | CO467T 1 150 ¢ 286 ! Po-nn |
D17 b 5.a7 1 6ad6.2T LR | 4.9 booaTo 150 ) zEs boeta |
! 172 73,97 ) (682019 | 190 ! (.98 i POATS L Le 28 o e
AT ! 73927 L 16SRE 1L 4 1% 1 §.0% | bOEgr ! 1T 247 ¢ Vo026 i
Lo ootz 17638 0 288 0 5 | L8020 208 ¢ 298 ! -G oa |
i 17h €918 | I6R4B.E3 | 214 | 573 | boosue 205 1 29 bo-pan |
|77 7500 | 1882053 | 220 | 529 ! LS04 220 0 2. boo00 !
7L ZA2r LTS L 244 ! 683 | N L - SEURTE
CoITS ) 8298 L1773 0 283 ) 563 [S4& | 26D | 2.9 ! Cog07 |
|f B0 1 7529 11729302 1 262 ! &1 i O8I ¢ 210 ) 287 Lohoe |
DOIBL o B2.77 1 (73IST4 0 271 0 6.8 | PObET Ol 00 297 ) O ER
Lt 0 2045 1173622 | 273 | 583 fOSEE | 270 292 | L~ 03
L1831 715 1146978 ¢ 281 | E.91 ! bosTd Y 270 0 293 ¢ Co-ptt
184§ 4051 1751929 | 2.86 | GE.8 ! | R79 270 4 2.9% | -0 tE
L 4901 1 17560.30 0 2.91 1 6.07 | LORBE | 780 ¢ 793 ! toed 1)
18 1 2946 | 1758376 ! 2.95 | 6.5 ! IS8R ! 29 ¢ 293 ! -¢.05
187 0 93.21 ! {76B2.97 I 308 ! .15 ! bRy L 200 | 294 =008
182 ¢ 104,92 1 (778789 | 307 1 627 ! R 2.8 b6z
189 1 33.67 178218 4 520 0 B3 bOoBIE ¢ 3# 1 244 bo-0.01 !
1900 7259 L 1TEBALS ) 829 ¢ 6.39 | |62 ) 325 1 2.9 ! b8 |
199 1 Br B4 | 1794599 1 334 ¢ 645 | {630 1 380 ¢ e ) TR TR
132 0 720 11798920 1 337 L 6.4 | | 632 1 335 ! 288 ! bo-00z |
POUSE L ANT 1801337 L 34Z ! 68% | bo638 1 240 | 2.9 ! o0z |
CoLEC | 26071 1 (B03RBR 1 345 ! g5 ! L6410 ! 345 1 7.9 ! to00n |
195 1 46,47 | 1BOBR.7R 1 250 ! 661 ! I TS . T Poeddn |
D19 1 45.9% 1 1B122.73 ' 385 1 6 66 P65z ! 38R 4 2% 1 -000 |
VLWL 26T i IBIEA0 1 355 ! 6.7 o688 1 360 L 2% 1 1 pn
| s ¢ oise0e 183204t | 376 T P& 380 0 2.9 | L0048 |
199 RRBE | (B3RP0 1 304 | 645 | POEBE 1 380 ! 297 ) O I
200 0 2010 | 1340340 | 366 ! 6.9 ! 683 L 400 | 2.9 ! Lo |
| L | ] | | | | | | |
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m Hidroprojecto QUADRO 8

RIQ PRANTO - REGULARIZACAD
COTAS CARACTERISTICAS DE IMPLANTACAQ DO LEITO REGULARIZADO

D PERFIL | DISTANCIAS (m) | COTAS DA OBRA () Doaimiess (s} |eeocuwgl )
! ! L
MO ! PARCIAIS | TOTAIS  !SOL CANAL! GERMA | L P, AGUA | TERREND | AGUA  IRECORRIN @ SOLEIRa }
: ! : : : : | ; ; ! i
WL 0 /8 i ledddge | 390 ! 7.07 | 685 ! A0 1 7% Cogm
07 0 3567 1848035 | 394 | 7.06 ! 6% | 42 ! 28 | b0 ‘
W0 82,97 LIRS ! 400 | T.12 ! OB L 43 ¢ 285 G |
M40 0 4LT LRSI | 409 | 7.2 B9 | 440 | 790 T
0812000 | IGSH4EY ¢ 494 | 7.%0 ! (78 U 486 1 3oL b
206 1 11891 : IRTIAG0 | 440 | 7.5 | V73Tl 40 ! 297 CoR
| 207 0 BB ! 1ATE216 ' 4.5 ! 759 ! b0 L 549 1 288 ¢ ST
N ! 342 ¢ 1879558 | 458 ' 766 | bOT6 L 500 ! 286 g4 |
203 0 7470 L IR820%% | 475 ¢ 770 ! {786 & 540 ! 280 | 035 |
200 0 6006 i 18930.34 ' 4.8% | 7.80 | LOTE ! 5ME L 275 ! L0z |
|2 16519 L 1909553 | 625 {803 ! L7881 520 ! 2.62 ! Coap.0s |
D27l Rz [ 1912675 0 537 | 610 | b7 57 ) 260 | b -0.07
d3 0 W% L I%l6d 1l ¢ 54l 1 BB 798 1 530 | 287 ! Y
HE L 4079 1920496 | 5.50 | 8.27 ! LR ! 540 ) 254 ! R
25 1 B3.9] ! 1920682 | 568 | B df ! LogtE ] BS50 1 247 T
ME 0 2008 ) 19E09E5 ! 573 1 g5 boR20 ) S60 1 247 ¢ . <13
U7 L 2T D 1e33 03 | 879 ! g.56 ! L8l 870 L 2.4 ! L 0
28 ' 6385 ! 1938788 | 593 ¢ 871 ! Pog3E L 500 1 748 L g4
29 0 10126 1960942 | G 18 ¢ 895 | CoRB0 L 61D ! 742 Y
oot B27C 1956166 1 £2% ! G.Q7 | S O S R R
a0 aeas el w ¢ 638 0 906 | LRI B0 1 24D ! R
270 6519 | 166,86 | §53 ' 9.9 ! L2921 67 1 2738 ¢ BERT
770 4738 1971398 0 663 | 9.4 | Coaor L6 ! 2% Lo
e ' 4R09 L 1976204 ¢ 676 1 957 | {917 1 680 | 27 ! Lo
WEL 3287 L 187HA | 68 | 9.59 | LOSI% L BT 247 Y
POmE L 4504 D I9I9.95 | 691 ! 969 | Coa2s ! 6Es ¢ 237 ! Lo
om0 ey 709 ¢ 987 | Loe4E ) TIE 1 737 00
o726 0 5365 1 19876.90 ! 7.22 | 12.00 | 959 798 ¢ 23 L0
D22 1 GRUE L 2003506 ! 7.35 1 (013 ! R R R e
I | | | | | i 1 ! | |
Fotha § /G WIDRSADIECTO-A51 /04
INCLINACOES DA SOLEIRA O CANAL.. .
ENTRE P~ | E P- 94 i= (1020 %  ENTRE P- G4 € £-10% i= 0 2679 ¢
ENTRE P-121 E FP-144 1= D.53S7T % ENTRE P-142 E 0177 i= 0 7230 %
ENTRE F-177 E $-203 1= ) 1961 % ENTRE P=203 £ P-37G 1= 2 25 3
INCLINACDES DA BERMA 80 CANAL
ENTRE P- 77 € P= 78 i= 09630 %  ENTRE P~ 78 E P- 87 iz 0479 f
ENTRE P- 92 E P- 94 1= 0.0944% ENTRE P- 04 © 6= 9f 1= 0 35453
ENTRE B- 98 £ P-100 1= 01834 3 ENTRE B-(0f E Bojfe 1=
ENTRE P-105 £ P-106 1= 0 1725 % ENTRE B-if6 £ Beds 1= Tz
ENTRE P-121 £ P-127 4= | e499 %  ENTRE O-{2F £ P-idd 1= X
ENTRE P-140 £ P-14d 1= 0.5483 §. ENTRE Flgd E 9-l50 1= 71
ENTRE P-160 E P-152 i=  1.1666 §  ENTRE P-152 E -165 1= 0 #1714
ENTRE #-156 E P-177 1= 0.7461 %, ENTRE =577 € Oo498 1= 4 1247 ¥
ENTRE P-198 £ P-203 1= { {380 §. ENTRE P-203 E ©-208 1= 3 @331 g
ENTRE B-205 E P-205 i= 2.1683 %  ENTRE P-206 E P37 1= 0 &17% %
ENTRE P-207 E =208 1= 7 1692 %  ENTRE P-208 £ P-209 iz ©,5%C ¢
ENTRE P-203 E P-20¢ 1= 2.9310 % ENTRE P-200 E E=3i1 1= 1§ 1507 §
ENTRE #-210 E P-20% ir 2.2352 §
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RIO PRANTO - REGULARIZACAO

VELOCIDADES MAXIMAS, TENSOES TANGENCIAIS MAXIMAS E DIAMETROS DE CALCULO
DOS ENROCAMENTOS DE FROTECCAC E REVESTIMENTO ADDPTADD
{PERICDO DE RETORNO T=25 ANGS)

SECCAO DE DIST. A V. MAX, T. TANG, DIAMETRO DO ENROCAMENTS (mm) REVEST.
QRIGEM (NA SITUACAO MAIS DESFAVORAVEL) ADOPTADS
CALCULO {m) {m3/a) {kf/m2) RAMETTE MAYNORD C. ENGIN.
* 75 0 2483 4.84 365 281 143
74 20 0.50 0.1 8 3 3
73 B8O 0.50 213 B 3 3
T2 330 0.49 0.12 ;] 3 3
ka | 1000 0.47 0.21 13 &4 3
o 1495 0.74 0.56 34 12 13
69 1985 0.63 041 24 -] 10
[:1:] 2475 0.64 Q.37 22 7 9
&7 2505 0.51 0.13 g9 3 4
66 2605 0.52 013 10 a 4
65 2970 0.66 0.22 i7 8 7
64 3575 0.67 0.23 18 & K
63 3970 1.37 0.96 73 kL) 29
62 4470 1.23 0.77 58 27 23
B1 4910 1.14 1.20 72 az 29
60 5400 1.08 1.08 65 28 26
59 5820 1.05 0.55 42 13 17
58 5940 1.46 1.13 a5 40 34
57 6040 1.43 1.42 85 42 34
56 8405 0.97 0.80 48 20 19
55 6900 0.97 0.61 37 15 14
54 7385 0.97 0.86 32 21 20
53 7890 0.97 Q.77 46 19 18
52 T30 1.76 1.58 150 63 58
* 5 Fa50 2.52 4.98 a7z 155 * 149
50 8380 0.85 0.47 28 11 11
49 8880 0.88 0.58 35 14 14
48 9135 0.88 0.55 33 13 13
* 47 9330 0.70 0.49 30 10 12 E1
48 9860 .89 1.02 B1 18 24 E1
45 10495 0.50 1.05 [:x] 19 25 v
44 10830 0.91 0.98 59 18 23
* 43 10880 1.24 1.36 a2 29 az E1
* 42 10960 1.23 1.35 3] 28 a2 E1
41 11335 0.89 0.52 ag 1" 16
40 11830 0.67 0.46 28 7 1
39 12230 0.69 0.37 24 6 9
* 38 12330 1.41 1.75 133 37 53
* a7 12355 2.03 4.45 236 90 133
36 12825 0.73 0.62 kp 10 15
5 13330 0.9 0.89 53 17 21
3 13820 0.94 0.88 53 16 21
k) 14315 1.02 0.95 57 19 23 v
* a2 14365 182 am 288 i 114 E2
* 3 14790 1.60 .41 258 49 102 E1
o 14810 1.28 1.86 140 28 96
29 14950 1.26 1.50 143 29 57
28 15310 1.14 1.49 112 22 45
27 15805 1.15 2.10 126 30 50
25 16500 1.21 258 155 a8 61 E1
* 25 168530 1.48 2.94 222 43 88 E1
24 16885 1.22 1.70 128 25 51
23 16920 1.47 2.47 187 40 74 E1
22 17375 1.52 2.87 199 47 79
21 17770 1.50 3.94 236 64 94 E1
20 18265 1.45 3.7 223 58 BB E1
19 18555 1.42 292 175 46 70 E14
* 18 1B575 0.66 0.36 27 5 11 E1
* 1?7 1BG15 1.52 2.96 224 43 89 E1
16 19265 1.75 a.54 268 [} 106 E1
* 15 19715 1.77 6,22 373 109 148 E2
* 14 20035 1.61 4.61 329 55 131 E2
trima/t25enroc

* - Existancia de obras de arte efou confluancias
V¥ - Revestimento vegetal ; E1 - Enrocamento Tipo | d50 = 100 ; E2 - Enrocamente Tipo Il - d50 = 150
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QUADRO 10

RIO PRANTC - REGULARIZACAQ

CALCULO DE MOVIMENTO DE TERRAS

Escavacao Alerro Sar

Perfil Distancias (m) Areas (m2) Volumes (m3) Areas (m2) Volumes (m3) Vol (m3)

No. | Parcials| Totais | Moa Perfis| Nos Trocos| Nos Trocos| Acumulado | Nos Paris Nos Trocos | Nos Trocos| Acumulado| Nos Trocos] Acumulado

P1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ps 460.31 460.31 0.00 0.00 .00 0.00 0.00 0.00 .00 0.00 0.00 0.00
P10 350.07 1010.38 0.00 Q.00 0.00 0.00 Q.00 0.00 Q.00 0.00 0.00 0.00
P15 416,65 | 1427.03 0.00 o.00 0.00 0.00 6.00 0.0Q 0.00 0.00 0.00 0.00
P20 409.84 | 1836.87 0.00 0.00 0.00 0.00 .00 0.60 Q.00 0.00 0,00 0.00
P25 483.90 2320.77 7.09 3.55 1715.43 1715.43 1.46 0.73 353.25 353.25 0.00 Q.00
PI0 503.20 | 282397 000 3.55 1783.84 3499.27 0.00 0.73 367.34 720.58 0.00 Q.00
P3s | 1389.70 4213.67 0.00 0.00 0.00 3499.27 0.00 0.00 0.00 +720.58 Q.00 0.00
P40 656.47 4910.14 12.27 B.14 427284 77721 Q.00 Q.00 0.00 720.58 0.00 0.00
P45 1255 | 532269 0.00 6.14 2530.99 10303. 11 0.00 0.00 0.00 720.58 0.0 0.00
P30 566,32 | 58B9.01 18.49 9.25 5235.63 15538.74 0.00 0.00 0.00 720.58 0.00 0.00
Ps5 324,84 | B6213.85 0.00 9.25 3003.15 18541.88 0.00 0.00 0.00 720.58 0.00 0.00
FB0 451.04 | 666489 0.00 0.00 0.00 18541.88 413 2.07 931.40 1651.98 710.39 710.39
P85 386.88 | 7051.77 0.00 0.00 0.00 18541.88 0.00 2.07 798.91 2450.89 609.34 1319.73
PYO 32903 | 7380.80 7.74 3.87 1273.35 19815.23 1.66 0.83 273.09 2723.98 231,97 1551.70
P75 35612 | 773692 24.23 15.99 bE92 58 2550781 B.82 5.14 1830.46 4554 44 875.26 2430.96
P80 410.68 8147.61 4.78 14.51 5957.06 3146486 5.06 6,84 2808,12 7363.56 208713 4518.09
FB5 345.72 8483.33 4.37 4.58 1381.67 33046.53 265 3.85 1332.75 8696.31 812.1¢ 0330.19
P90 580,45 | oova.re 3.18 a78 2191.20 3523773 0.26 1.48 844,55 9540.86 B09.73 6139.92
paz 125.55 9199.32 2205 12,62 1563.81 36821.55 11.69 5.98 730.16 10291.03 254.99 6354.91
Pas 13578 9335.11 24 85 23.45 3184.04 40005.59 22.40 17.05 2314.37 12605.40 471.29 6866.20
P98§ 29.8% 9365.00 23.79 24.32 726.92 40732.51 3.09 12.75 380.95 12986.24 88.77 6954 97
P98 153.49 $518.49 19,12 21.46 J2683.13 44025.64 D.61 1.85 2683.56 13270.30 22793 7182.90
P100 51.87 9570.46 18.92 19.02 988.47 4501411 2.41 1.51 78.47 13348,78 65.17 T248.07
P105 361.93 9962.39 29.68 24.30 9523.90 54538.01 Q.00 1.21 47228 13821.05 273.96 752203
P106 57.57 | 10020.36 29.36 29.52 1711.27 56249.28 0.00 0.00 0.00 | 13821.05 0.00 7522.03
P108 | 330.24 | 10350.60 18.02 23.69 7823.39 64072.67 1.24 0.82 204.75 | 14025.80 117,90 7639.93
P110 109.21 | 10459.81 1117 14.60 1593.92 G5666.59 1.42 1.33 145.25 14171.05 133.02 Fir2as
P111 78.13 | 10537.94 20.96 16.07 1255.16 £6921.75 1.19 1.31 101.96 14273.01 108.05 7881.00
P115 | 841.70 | 11479.64 0.00 10.48 2869.02 767580.76 0.00 0.60 560,37 | 14833.32 491.57 Ba72.57
P120 | 538.92 | 12018.56 0.00 0.00 Q.00 76790.76 1.83 0.92 493.14 15326.43 389.64 avez.n
P125 636.02 | 12674.58 3.35 1.68 1098.83 77889.60 0.12 0.28 639.62 15966.05 828.55 9580.76
P130 20582 | 12880.40 2.55 2.95 60717 7B496.76 0.00 Q.06 12.35 15978.40 111.14 a701.90
P35 | 527.31 | 1340771 £.90 4.73 2491.54 8058830 4.04 2.02 106517 | 17043.57 296.39 | 1020829
P140 249.11 | 13756.82 12.863 9.77 3409,06 8429736 7.78 5.91 2063.24 19106.81 1176.15 11474.44
P145 449.91 | 14206.73 1622 14.43 6489.95 2088731 5.20 6.40 2919.92 22026.72 1800.54 13274.96
P150 267.67 | 14474.40 16.03 16.13 4316.18 95203.49 B.41 6.81 1821.49 23848.22 121415 14489.13
P155 72490 | 15199.30 0.0¢ 8.02 5810.07 101013.57 11.15 978 70B89.52 3093774 3129.25 17618.52
P160 52511 | 15724.41 0.35 0.18 91.89 101105.46 .00 5.58 2527.49 33865.23 811.29 1B428.81
P165 J06.61 | 16031.02 0.00 Q.18 53.66 101159.12 0.00 0.00 0.00 33865.23 0.00 18425.81
P17¢ | 28214 | 16323.16 0.00 0.00 000 | 10115912 0.00 0.00 Q.00 | 33865.23 0.00 | 1842981
P173 197.03 | 16520.19 0.00 0.00 0.60 101159.12 9.55 4.78 440.82 34806.05 433.86 18883.67
P175 256.16 | 16776.35 1.12 0.56 143.45 101302 57 61.68 35.62 9123.14 4392918 1834.36 20698.03
P177 144,18 | 16920.53 0.00 0.56 B0.74 | 101383.31 51.00 56.34 B123.10 | 52052.29 126648 | 21964.51
P18D 372.49 | 17203.02 0.00 0.00 0.00 101383.1 0.00 25.50 9498.50 61550.78 14235.89 23390.40
P185 | 267.28 | 17560.30 0.00 0.00 0.00 | 101383.31 3.94 1.57 526.54 | 62077.32 335.97 | 23726.37
P190 333.85 | 17894.15 0.00 0.00 0.00 101383.31 0.00 1.7 B657.68 82735.01 419.65 24146.02
P195 191.60 | 1B0B5.75 0.00 0.00 000 | 10138311 0.40 .20 38,32 | 62773.33 114.96 | 2426098
P188 | 236,69 | 18322.44 612 3.06 724.27 102107.58 19.31 9.86 2332.56 | 510591 2205.03 | 26486.01
P200 B86.96 | 1B409.40 8.98 7.55 856.55 102764 .13 1775 13.53 1178.57 66282.47 714.81 27180.82
P05 185.29 | 1B594.69 3.75 6.37 1179.37 | 100842.50 6.30 7.03 1301.66 | 6758414 815.91 | 28000.73
210 J35.65 | 18930.24 519 4.47 1500.36 105443.85 2.23 4.27 1431.55 62015.68 1245.67 28248.40
P215 356.48 | 19288.82 4.55 4.87 1745.80 107189.65 6.20 4.22 151099 70526.68 1066.94 30313.24
P220 | 273.06 | 19561.88 0.00 2.28 821.21 107810.86 335 478 1303.86 | 71B30.54 702.68 | 31016.92
P225 | 233.03 | 19794.91 0.00 0.00 0.00 | 107B10.86 592 4.64 1080.09 | 72810.63 477.4B | J31494.4D
P228 161.99 | 19975.80 1.04 0.52 94.63 | 107905.50 199 3.96 V1977 | 7363040 545.97 | J32040.37
P229 58.16 | 20035.06 5.18 3.11 180.88 | 108086.38 15.92 9.96 520.82 | 74151.23 477.73 | 251810

trimaimapvolt
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local,

Rio Pranto - Hidrogramas correspondentes as bacias hidrograficas a
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Rio Pranto - Hidrogramas correspondentes as bacias hidrogrificas a
montante da Ponte de Borda do Rio correspondente a T = 5 anos e
duragao de chuvada de 13 horas.

Rio Pranto - Hidrogramas correspondentes ds bacias hidrograficas a
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INUNDADAS E VOLUMES ARMAZENADQOS NA

MARGEM ESOUERDA A MONTANTE DA LINHA DE CAMINHO DE FERRO,

CURVAS DE AREAS
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obtidos através da Propagagdo em Regime Varidvel







g
l ]
LA

// ///“

/ v
,// / o 8
v 4 S

/| : g
FIN N :
\> _

/g
/) / /I )

10\

7
AN

TEMPG (min)

T~ \\‘"-\
‘\i-\ \h\‘—\-.\ .“"‘-.‘\ §
[ ———
hkm =
P
o
TYS 883 HBREINRR LT e e 0
(s/ew) Ivanvo
Rio Pranto. Hidrogramas de cheia em Ponte de Casal do Rolao FIG. 12

obtidos através do Propaga¢do em Regime Varidvel
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PROGRAMA DE TRABALHOS

HIDROPROJECTO — TRA\RFREGPRA
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ANEXO

SIMULAGAQO DA PROPAGACAO EM REGIME
VARIAVEL DAS CHEIAS CORRESPONDENTES A0S PERIODOS
DE RETORNO T = 2, 5 E 25 ANOS






SIMULAGCAO DA PROPAGAGCAO EM REGIME
VARIAVEL DA CHEIA CORRESPONDENTE AD PER1QODO
DE RETORNO T = 2 ANOS
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RIO PRANTO - LEITO REGULARIZADO

AR AR AR AR R AR A AR AR AR AN AAR A AR AR AR E ARk hkhikkd

HIDRODIN / CANALVAR

MODELO PARA A SIMULACAO DE PROCESSOS HIDRODINAMICOS

DESENVOLVIDO NA HIDROPROJECTO, CONSULTORES DE
HIDRAULICA E SALUBRIDADE SA, LISBOA, PORTUGAL

* % % % % A * * ¥
% % A F % ¥ * %

AR AR AR AR A AR AR A AR R ARAA AR AR A A A AN A AR AR AR AR A R

PERIODO DE RETORNO T = 2 anos
GENERAL DATA

GRID FROM J= 1 TO J= 75

SIMULATICN OF 8640 TIME STEPS OF .125 UNITS
OUTPUT DISPLAYED EVERY480 TIME STEPS

QUTPUT PRINTED EVERY480 TIME STEPS

WEIGHTING COEFFICIENT IN DIFFERENCE SCHEME= ,620
NUMBER OF ITERATIONS ON COEFFICIENTS= 3
BOUSSINESQ COEFFICIENT= 1.00

ACCELERATION DUE TO GRAVITY= 9.81 M/S**2

NUMBER OF LATERAL INFLOW SQURCES= 18

NUMBER OF STRUCTURES= 11

SECCAQO PE ESCOAMENTO ACIMA DE HA RECTANGULAR

'GRIDPOINT AND SECTION DATA

POINT HR HA HB WR WA WB K5 DX RCURVA
t 62.85 63.60 64.00 2.00 5.00 45.00 17.50 970.00 99995.0
2 57.80 59.40 60.50 1.70 4,30 90.00 17.50 1210.00 9999.0
3 52.80 53.50 55.00 2.70 4.30 90.00 17.50 920.00 99959.0
4 46.96 47.80 49.00 3.30 4.30 90.00 17.50 1480.00 9999.0
5 38.80 41.10 42.50 1.00 7.00 150.00 17.50 950.00 9999.0

ANEXO 1



POINT HR
6 33.26
7 2B.24
8 24.88
9 21.29
10 17.93

11 14.990
12 11.90
13 10.00
14 7.35
15 6.61
16 5.58
17 4.14
18 4,05
19 4.03
20 3.75
21 3.20
22 2.75
23 2.15
24 2.05
25 1.76
26 1.75
27 1.15
28 .80
29 .53
30 .43
31 .41
32 .24
33 .20
34 -.05
35 -.30
36 -.60
37 -.84
38 -.85
39 -.88
40 -~1.05S
41 -1.12
42 -1.27
43 -1.24
44 -1.25
45 -1.36
46 -1.52
47 -1.66
48 -1.68

ANEXO 1

s e oma BONOR W
W o— N WO w0
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.20
.90
.60
.00
.80
.80
.90
.90
.50
.00
.81
.22
.50
.03
.75
.20
.75
.15
.05
.76
.15
.15
.80
.53
.43
.41
.24
.20
.95
.70
.40
.80
.80
.77
.95
.88
.02
.Q0
.75
.64
.48
.34
.32

> 2 N 3% B P R ¥
W ok o ] = A -] — Oy

W W W W W ol b W W W W Bl Tl ah G~ -] -0 0 WD W -] OO

HB

.00
.00
.00
.00
.00
.50
.00
.00
.52
Q2
.83
.25
.52
.05
17
.22
i
.17
.07
.78
.77
7
.82
.55
.45
.43
.26
.22
.97
.72
.42
.82
.82
.79
.97
.90
.04
.02
.77
.66
.50
.36
.34

L nthh o N NN =W

48]
By 0 NNt oLt n O

—_— o b ok b e b ok k. —_. o as .
o oo MR RO D NN Dt O O O oW

.30
.00
.70
.70
.30
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.50
.00
.00
.00
.00
.00
.50
.00
.00
.00
.00
.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

[T B &, B N R R U ¥V

14,
15,
15.
20.

21
21
21
21
21
21
21
21
21
21
21
21
21
21

25,
25,
25,
25.

27.
27.

27

18.
18.

27
27
27

27,
27.

WA

.00
.00
.00
.70
.30
.70
.30
.00
.05
27
69
24
10
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0o
00
00
00
.70
.10
00
00
.00
00
0o
.00
.00
.00
00
00

160,
120.
.00
70.
.00
.00
.00
.00
200,
350.
305.
295,

20.

27.

27.

220

100
150
220

g0

27

27
27

31
31
31
31

33
33
33

00
00

00

0o
00
00
0Q
20
00
00

.00
27.
27.
27.
27.
27.
27.
.00
.Q0
27.
27.
27.

00
00
00
00
00
00

go
0o
go

.00
.00
.00
.00
26.
26.
.00
.00
.00
30.
30.
33.
33.
33.
33.
33.

00
00

00
00
00
00
00
00
00

17

17.

17

7.
17.
17.
17.
20,
25,
30.
30.
30.
30.
30.
30.

30

30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
35.
35.
35.
35,
35.

35

35.
35.
35.
35.
35.

35

35.
35.

40
40

KS

.50
50
.50
50
50
50
50
00
00
00
00
00
00
00
00
.00
oo
¢o
00
00
00
0o
¢o
00
00
00
00
00
Q0
00
00
00
.00
00
00
00
00
Q0
.00
00
¢0
.00
.00

DX

1500.
1200.
970,
1050.
1300.
940.
580
900
335,
465.
650.
490,
20.
290.
500.
400.
465.
135.
250.
30.
720.
500
365
135,
20.
430.
50.
500.
500.
500
475.
25
100.
400.
500.
350.
100.
50.
350,
650,
550,
200.
250.

0o
00
00
00
00

00
.00
.00

co
go
oo
00
00
00
0o
00
00
Q0
go
00
00

.00
.00

00
00
0Q
00
00
Q0

.00

g0

.00

00
co
00
00
00
0o
H]
00
00
00
00

RCURVA

9995,
9999,
9999,
9999.
9999.
9999,
9989.
$999.
80.
35.
100.
9999,
9999.
60.
40.
40Q.
130,
9999.
9999,
9995.
40,
50.
120.
9999.
0999,
100.
9999.
100.
80.
100.
60.
9999.
9999.
150.
80.
9999,
75.
75.
60.
50.
50.
50.
100.

o O 0O o o0 0 Co0o o0 000D DS oD o0 o0 00000 o 0o oo 0o oo ooaooooo



POINT HR HA
49 -1.867 3.33
50 -1.75 3.25
51 -1.79 3.00
52 -1.80 3.00
53 -1.80 3.20
54 ~1.85 3.15
55 -1.90 3.10
56 =1.95 3.05
57 -+1.99% 2.51
58 -2.00 2.50
59 -2.00 3.00
60 -2.05 2,95
61 -2.10 2.90
62 -2.15 2.85
63 -2.20 2.80
64 -2.24 2.76
65 -2.30 2.70
66 -2.33 2.51
67 -2.34 2.50
68 -2.35 2,65
69 -2.40 2.60
70 -2.45 2.55
71 =2.50 2.50
72 -2.57 2.43
73 -2.59 2,41
74 -2.60 2.40
75 -1.50 2.20

LEITQ DE FUNDO MOVEL

INITIAL DATA

GRIDPOINT STAGE

1. 64.00
2. 59.00
3. 54.00
4, 48.20
5. 40.00
6. 34.50

ANEXO 1

NN NN NN DN NN RN NN DR DR W R N W W W W W W W W

HB

.35
.27
.02
.02
.22
.17
.12
.07
.53
.52
.02
.97
.92
.87
.82
.78
.72
.83
.52
.67
.62
.97
.52
.45
.43
.42
.22

Q

[FLONN S BN R S R R )

12.
12.
.30
.00
12.
12,
12.
12.
10.
10,
12,
12,

12
12
12
12
12
19

.00
.00
.00
.00
.00
.00

00
00

00
00
00
00
00
00
00
(4]

.00
.00
.00
.00
.00
.00
19,
12,
12.
12.
20.
20.
20,
20.
.00

00
00
Q0
00
00
00
00
00

27.
27.

27.
27.
27,
27.
15.
15.
27.

27
27

27.

27

27.

27

19.
19.
27.
27.

27

35,
35.
35.
35.

WA

0o
00
.40
.10
00
00
00
0o
oo
00
00
.00
.00
00
.00
Q0
.00
10
10
00
00
.00
Q0
00
00
00
.10

33.
33.
33.
33,
33.
33.
33.
33.
33.
33,
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33,
33.
.00
.00
.00
.00
40.

41
41
41
41

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
go
00
00
00
00
00

00

49
40
40
40

40Q.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40,
40.
40.
40.
40.
40.
40.

40
40

40.

Ks

.00
.00
.00
.00
00
Q0
Q0
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
.00
.00
Q0

DX

500.
440.

20.

40.
500.
500.
500.
383,
100Q.

20
500.
500
500
500.
400
600
370
100

30.
500.
500.
500.
675,
250.

65.

20,
999.

00
00
00
0o
00

00

00
0o
00

.00

00

.00
.00

Q0

.00
.00
.00
.00

00
00
00
00
00
00
00
00
00

RCURVA

90.
120.
120.
120.

75.

60.
120.

70.

70.

9999,
290.

60.

60.
200.
550.

9599,
210.
9999,
280.

65.

50.

50.

80.
250.
250,

9599,
9599.
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m Hidroprojecto

GRIDPOINT

7.

8.

9.
10,
1.
12,
13.
14,
15.
16.
17.
18.
19,
20.
21.
22.
23.
24.
25,
26,
27,
28.
29.
30.
31.
32.
33.
34.
33.
36.
37.
3B.
39.
40.
41.
42.
43.
44,
45,
46.
47,
48.
49,

ANEXC 1

STAGE

29.50
26.10
22.50
19.20
16.10
12.90
11.50

8.18

7.

=1 M @ WO O WO W e
(5 T I U, B B ) IS+

LI R S R R A D e D A A B | T R % T - T 5 R W T PV I FE R L =)
= s =] O e W s WM = OO = W DWW 2 ] s = N
B D N~ @ WO = O ] -] 0w = WU e B = DN

o

Mo WM e n Lo nL Lyt n Lot nn b bnbntmbnnoenoLnoWnouan

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.go
.00
.00
.00
.00
.00
.00
.ao
.00
.00
.Qo
.00
.00
.Q0
.00
.Q0
.00
.00
.00
.00
.00
.00
.01
.02
.03
.03
.03
.04
.07
11
.12
.14



m Hidroprojecto

GRIDPOINT STAGE 0
50. -.76 5.18
51. -.80 5.20
52. -.80 5.20
53. -.80 5.20
54. -.82 5.24
55. -.B4 5.28
56. -.86 5.31
57. -.89 5.33
58. -.89 5.33
59. -.88 5.33
60. -.90 5.36
61. -.91 5.38
62, -.92 5.4
63. -.94 5.43
64. -.94 5.44
65. -.96 5.46
66. -.96 5.47
67. -.96 5.47
68. -.96 5.47
69. -.97 5.48
70. -.98 5.49
71. -.98 5.50
72. -.99 5.50
73. -.99 2.51
74. -.99 5.51
75. -1.00 5.51

LEFT BOUNDARY DATA

' 0 GIVEN AT LEFT HAND BOUNDARY

ABSCISSA  FUNCTION

.00 4.30
168.00 4.30
216.00 4.30
324.00 4.34
408.00 6.39

ANEXO 1



m Hidroprojecto

ABSCISSA

552

1044

.00
648.
744.
804.
ass8.
960.
.00
1190,

00
00
0o
co
co

00

FUNCTION

Lo S e B B B |

.20
.28
.29
.20
.92
.30
.30
.30

RIGHT BOUNDARY DATA

Q@ GIVEN AT RIGHT HAND BCOUNDARY

BOUNDARY VALUE:

Q-H RELATICN GIVEN AT RIGHT HAND BOUNDARY

REFERENCE AMPLITUDE

.25

1

LATERAL, INFLOWS

INFLOW -

" LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME

.00

BO.1

.05

(UNITS }:
168.00 204.00
960.00 1008.00 1050.00

DISCHARGE (M**3/S5):

2.60
.52

ANEXOQ 1

2.60

.16

2.

PERIOD

750.00

1 IN GRID SECTION 4 SPECIFIED AS TABULATED FUNCTION

264.00

4.05

PHASE

562.50

324.00

6.52

420.

7.

00

39

744.00 792.00 828,00 900.00

.43

b.

44

2

.08



m Hidroprojecto

INFLOW - BO0.2

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 168.00 228.00
960.00 1056.00 1170.00

DISCHARGE (M**3/S):

2,90 2.90 2,90
2.05 .47 .00
INFLOW - B0.3

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 168.00 216.00
912.00 984.00 1060.00

DISCHARGE (M**3/8):

3.20 3.20 3.20
1.98 .39 .00
INFLOW - B1+B2+B3+b4

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 216.00 420.00
- 1140.00 1212.00 1280.00

DISCHARGE (M**3/S):

.00 5.00 9.58
.53 .21 .00

ANEXO 1

2 IN GRID SECTION 6 SPECIFIED AS TABULATED

288.00 336.00

3.55

5.69

408.00

7.37

528.00

8.08

3 IN GRID SECTION 9 SPECIFIED

264,00 312.00 372.00

4.36

6.86

§.05

432.00

B.36

744.00 B804,

A5 TABULATED

744.00 792,

8.45

4 IN GRID SECTION 14 SPECIFIED AS TABULATED

516.00

11.19

624.00

11.70

756.00

11.83

804.00

11.73

840.00 1020.

11.18

2.

FUNCTION

00 840.00

.07 7.37

FUNCTICN

00 816.00

.39 7.91

FUNCTION

00 1092.00

59 1.04



m Hidroprojecto

INFLOW - B5+B6+B7+B§

LATERAL INFLOW FUNCTICON
IN 12 POINTS

TIME {UNITS ):
.00 180.00 204,00
512,00 1000.00

DISCHARGE (M**3/S5):
.00 .01 .13
.00 .00

INFLOW - DESCARREGADOR

LATERAL INFLOW FUNCTION
IN 2 POINTS

TIME (UNITS ):
.00 2100.60

DISCHARGE (M**3/8):
-1.00 -1.00
INFLOW ~ BI10

LATERAL INFLOW FUNCTICN
IN 15 POINTS

TIME (UNITS ):
.00 192.00 228.00
948.00 996.00 1044.00

" DISCHARGE (M**3/S5}:

.00 .04 .31
.68 .30 .13

ANEXO 1

5 IN GRID SECTICN 20 SPECIFIED AS TABULATED FUNCTION

264.00 28B8.00 336.00 740.00 780.00 804.00 888.00

.64

.72

.76

17

LT

.72

.08

6 IN GRID SECTION 23 SPECIFIED AS TABULATED FUNCTION

7 IN GRID SECTION 29 SPECIFIED AS TARULATED FUNCTION

324.00 360.00
1092.00 1200.00

i

.94
.05

2.
.00

32

432.00 504.00

2.66

2.76

744,00

2.79

792.00 828.00

2.717

2.59



m Hidroprojecto

INFLOW - LEITO ESQUERDO

LATERAL INFLOW FUNCTICN &8 IN GRID SECTION 32 SPECIFIED AS TABULATED FUNCTION
IN 2 POINTS

TIME {(UNITS }:
.00 2000.00

DISCHARGE (M**3/8):

.00 .00
INFLOW - B9.6+89.7
LATERAL INFLOW FUNCTION 9 IN GRID SECTION 32 SPECIFIED AS TABULATED FUNCTION IN 13
TIME {UNITS ):

.00 276.00 312.00 492.00 576.00 648.00 B816.00 B864.00 936.00 1128.00
1248.00 1344.00 1460.00
DISCHARGE (M**3/8):

.00 .12 .44 4.11 5.03 5.40 5.67 5.64 5.07 1.25

.35 .12 .00

INFLOW - DESCARREGADOR 2

LATERAL INFLOW FUNCTION 10 IN GRID SECTION 32 SPECIFIED AS TABULATED FUNCTION
IN 2 POINTS

TIME (UNITS ):
.00 2100.00

DISCHARGE (M**3/35):
-1.00 -1.00

ANEXO 1 9



m Hidroprojecto

INFLOW - EE.SOBRAL

LATERAL INFLOW FUNCTION
IN 5 PQINTS

TIME (UNITS ):
.00 120.00 600.00

DISCHARGE (M**3/3):
.00 .00 1.70

INFLOW - B11

LATERAL INFLOW FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 216.00 264.00
1080.00 1164.00 1320.00

DISCHARGE (M**3/8):
.00 R .56
1.58 .71 .14

INFLOW - B12+B13

LATERAL INFLOW FUNCTION
IN 15 POINTS

TIME (UNITS ):
.00 192.00 228.00
852.00 924.00 984.00

' DISCHARGE (M**3/S):

.00 .05 .40
2.40 .94 .32

ANEXQ 1

11 IN GRID SECTION 36 SPECIFIED AS TABULATED FUNCTION

930.00 1730.00

1.70 .00

12 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

408.00 468.00 528.00 624.00 780.00 B828.00 888.00
1430.00

3.76 4.83 5.52 6.08 6.35 6.26 2.63

.00

13 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

324.00 348.00 408.00 4B0.00 744,00 792.00 816.00
1044.00 1120.00

2.26 2.54 2.88 3.0 3.05 3.03 2.92
.10 .00

10



m Hidroprojecto

INFLOW - DESCARREGADOR 1

LATERAL INFLOW FUNCTION 14 IN GRID SECTION 46 SPECIFIED AS TABULATED FUNCTION
IN 2 PQINTS

TIME (UNITS ):
.00 2100.00

DISCHARGE (M**3/5):
-1.00 -1.00
INFLOW - EE.BICANHO

LATERAL INFLOW FUNCTION 15 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 5 POINTS

TIME (UNITS ):
.00 120.00 600.00 930.00 1730.00

DISCHARGE (M**3/S):
.00 .00 .98 .98 .00
INFLOW - B18

LATERAL INFLOW FUNCTION 16 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 204.00 240.00 384.00 444.00 504.00 600.00 756.00 804.00 852.00
1008.00 1104.00 1188.00 1250.00¢

DISCHARGE (M**3/5):

.00 .09 .48 3.83 4.55 4.89 5.09 5.15 5.10 4.65
1.12 .30 .09 .00

ANEXO 1 1



m Hidroprojecto

INFLOW - COMPORTAS MARIA DA MATA

LATERAL INFLOW FUNCTION 17 IN GRID SECTION 63 SPECIFIED AS TABULATED FUNCTION

IN 2 POINTS

TIME (UNITS ):
.00 2100.00

CISCHARGE (M**3/S5):

-1.00 -1.00

INFLOW - EE.ALQUEIDAQ

LATERAL INFLOW FUNCTION
IN 6 POINTS

TIME (UNITS ):
.00 120.00 240.00

DISCHARGE (M**3/5):
.00 .00 3.00

STRUCTURES

STRUCT.NUMB. 1 IN GRID

18 IN GRID SECTION 6% SPECIFIED AS TABULATED FUNCTICN

540.00 1350.C00 2050.00

4.00 4.00

SECTION 17 TYPE

COEF. DE PERDA DE CARGA 1.000

STRUCT.NUMB. 2 IN GRID

SECTION 18 TYPE

COEF. DE PERDA DE CARGA 1.000

STRUCT.NUMB. 3 IN GRID SECTION 25 TYPE

COEF. DE PERDA DE CARGA 1.000

ANEXO 1

.00

12



m Hidroprojecto

STRUCT.NUMB. 4 IN GRID SECTICN

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 5 IN GRID SECTIOQN

CCEF. DE PERDA DE CARGA 1

STRUCT.NUMB. & IN GRID SECTION

CQEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 7 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 8 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 9 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 10 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 11 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

ANEXO 1

30 TYPE

.000

37 TYPE

.000

38 TYPE

.000

43 TYPE

.000

51 TYPE

.000

52 TYPE

.0o0¢

58 TYPE

.000

67 TYPE

.000

13



m Hidroprojecto

INITIAL DATA:

.00
.00
.00
.00
.02
.20
.38
.50

b n b1 oWmoWoWn

NH:
64.00
16.10

4,25
1.25
-.30
-.80
-.91
-.98

N

.30
.73
.36
.04
.98
.47
.53
.77

[ SO T FY U U I O

1.22
1.09
.77
.80

. 3%
.53
.14
.02

NH:

63.78
16.42
4.09
1.69

ANEXO 1

5.00 5.00
5.00 5.00
5.00 5.00
5.00 5.00
5.03 5.03
5.20 5.20
5.41 5.43
5.50 5.51
59.00 54.00
12.90 11.50
3.75 3.25
.98 .86
-.49 -.49
-.80 -.80
-.92 -.94
-.99 -.99
480. TIME=
4,15 3.88
3.91 2.97
4.50 4.66
5.04 5.06
3.90 3.89
3.47 3.47
2.32 2,13
.26 .06
.82 1.30
.77 1.24
.82 .67
1.13 .61
.48 .48
.37 .25
.13 L1
.01 .¢0
59.47 53.62
13.17 10.96
3.61 3.19
.97 .95

ot oWononnon

48,
.18
.10
.61
.48
.82
.94
.98

60.000 UNITS

B b b s s N

48.
.03
.10
.69

.00
.00
.00
.00
.03
.24
.44
.51

20

.92
.83
.70
.96
.89
.35
.00
.01

.94
.68
.67
.61
.38
.23
.10
.00

03

n Lm0 bnowtnoLn

40

B T B O N L |

40.
.27
.76
.42

.00
.00
.00
.00
.04
.28
.46
.51

.00
.41
.76
.37
.53
.84
.96
.00

.22
.14
.76
.76
.84
.18
.77
.00

.20
.99
.09
.60
.35
.21
.09
.00

60

(SIS RS R O RS R G RS

34.
.38
.76
.18
.67
.86
.96

= lab L W o W L7

35.
.33
.76
.22

.00
.00
.00
.00
Q7
.31
.47

50

.13
.06
.76
.48
.75
.01
.60

.13
.86
LT
.49
.31
.19
.06

64

g tnown N oWl otnown

29,
.94
L1
.07
.72
.89
.96

== N W ol b e W

29.
.96
.25
.15

.00
.00
.00
.00
.1
.33
.47

50

+75
.10
.9
.30
.67
.92
.55

.85
.07
.66
12
.27
.23
.05

54

b >nootnon

26.
.95
.62
.07
.73
.89
.96

— N W o b B W

26

.0a
.00
.00
.00
.12
.33
.47

10

.76
.10
.98
.30
.66
.90
.55

LT
.22
.63
.77
.27
.23
.07

.26
.96

1.55

.15

vt bt non

22.
.95
.34
.10
.74
.88
.97

= b W o N e W

22

.00
.00
.00
.00
Y
.33
.48

50

.66
.10
.02
.30
.62
.90
.31

.02
.72
.57
.45
.27
.18
.06

.93
.92

1.78

.15

Ul LnoWnoWn

.00
.00
.00
.01
.18
.36
.49

.20
.85

1.26

- B W = U e

20.
.62

.21
.76
.90
.98

.40
.18
.04
.12
.53
.73
.07

.79
.75
.55
.39
.25
.16
.05

02

1.73

.25

14



m Hidroprojecto

NH:

2
]

.30
.67
.53
.44
.75
.70
.45
.65

[N I VI - SO I+ I

.85
.77
.42
.53
.13
.02
NH:
63.79
16.51

-.27
-.68
-.75

=
i

.30
.05
12
.22
.92
92
.31
.04

= N W e D -] W

ANEXO 1

.44
.76
.B4
.85

-.48
-.76
-.85
-.85

~-.48 -.54
-.718 =-.79
~.85 -.85
-.85 -.85

960. TIME= 120.000 UNITS

| R Y R S S 5 B

59.
13.
.67
.93
.36
.68
.75
.76

.29
.27
.30
.44
.69
.70
.24
.22

.84
.85
.89
.05
.52
.37
.11
.01

47
38

4.26
4.08
5.02
4.50
4.67
3.70
2.02

.05

1.30
1.47
.71
.57
.52
.24
.10
.00

53.69
11.08
3.21
.92
-.40
-.68
~-.75
-.76

4.13 6.59
3.89 6.53
4.94 4,82
4.56 4.63
4.67 4.58
3.49 3.28
1.85 1.59
.0 .00
.98 1.16
.70 1.12
.70 1.14
.57 .57
.41 .38
.22 .20
.09 .07
.00 .00
48.03 40.54
8.21 7.48
3.1 2.74
.67 .44
-.40 -.46
-.70 -.MN
-.75 -.76
-.76 -.76

1440. TIME= 180.000 UNITS

N W o v =1 N e

.29
.96
.90
.02
.81
.92
.00
.34

4.29
5.12
7.62
6.07
4,78
3,92
1.67

.08

4.27 6.81
4.98 9,02
7.54 7.39
5.73 5.42
4.78 4,67
3.67 3.4
1.41 1.01

.01 .00

— (A B B = O OR

35

W = 1 -1 O O

.62
.81
.85

.05
.32
.82
L1
.37
.06
.42

.19
.01
.74
.48
.33
.18
.05

.83
.53
.74
.26
.54
.72
.76

.18
.83
.39
.12
.44
.14
.74

— M o s e N

29,
.16
.19
.08
.59
.73
.76

2 &= nom D oLn

.66
.82
.85

.81
.99
.35
.73
.16
.92
.37

.94
17
.66
L1
.28
.22
.05

73

.98
.54
.90
.15
.24
.96
.66

o - N & L I

26.
.16

.67
.82
.85

.39
.99
.45
.73
.14
.89
.37

.73
.27
.61
.17
.28
.21
.06

38

1.88

o Uy (0

.08
.60
.73
.76

.66
.54
.54
.15
.36
.92
.66

e - " S~ SR R ¥ B

23.
.10
LT
.08
.61
.73
.76

B W oy DN

.68
.82
.85

A1
.99
.42
.73
.04
.8%
.15

.09
.84
.55
.45
.28
.16
.05

ot

.31
.54
.28
.15
.26
.92
.32

B L = s O

20.
.78

.M
.83
.85

.84
.82
.44
.1
.83
.67
.93

.79
.85
.52
.40
.25
.15
.04

11

1.66

= N o e @ -]

A7
.63
.74
.76

.58
.38
.22
.98
.06
.62
.47

15



.95
.88
.41
.51
.11
.02
NH:
63.78
16.52

=
n

.31
.7
.86
.37
.50
.62
.98
.31

— =m0 O ]

.24
.28
.03
.01
.50
.54
.08
.03

—_ = =& —a

63.77
16.57
4.64
2.07
-.03
-.43

ANEXO 1

.83 1.33
.86 1.67
.98 .81
1.219 .66
.50 .50
.36 .23
.09 .07
-0 .00
59.49 53.68
13.52 11.17
3.93 3.48
1.04 1.02
-.32 -.35
-.58 -.58
-.63 -.63
-.63 -.63
1920, TIME=
4.28 4.29
6.37 5.83
10.65 10.37
9.1 9.17
7.10 7.00
4.62 4.62
1.53 1.09
.43 .10
.81 1.37
.86 1.85
1.85 .88
1.37 .76
.61 .60
.37 .24
.06 .04
.01 .00
59.51 53.66
13.61 11.20
4.15 3.72
1.25 1.25
-.13 -.17
-.43 -.43

idroprojecto

.98 1.19
.73 1.22
.80 1.23
.64 .61
.40 .36
.21 .19
.06 .04
.00 .00
48.07 40.54
8.38 7.66
3.37 3.01
.75 .49
-.35 -.40
-.60 -.61
~.63 -.63
-.63 -.63

240,000 UNITS

4.28 7.29
5.74 11.19
10.29 10.14
8.7 8.22
7.00 6.58
4.15 3.69
.73 .20
.02 .00
.96 1.24
.73 1.28
.88 1.29
.73 .69
.48 .42
.21 .18
.03 .01
.00 .00
48.10 40.57
8.50 7.80
3.61 3.26
.98 .73
-.17 .23
-.44 .45

1.
1.
.84
.50
.3
17
.02

35.

18
13

89

6.71

11

35

01
.31
.47
.61
.63

.22
.04
10.
.69
.82
.23
.15

14

.15
.22
.91
.57
.35
.15
.00

.93

6.85
3.26

.53
.31
.46

29

b - OO

30.
.60
.70
17
.34
.46

.01
.22
.76
.16
.27
.20
.02

.92
.11
.43
.05
.50
.62
.63

.94
.81
.65
.74
.21
.93
.25

.05
.25
.83
37
.28
.18
.01

04

26,
.41
.10
.05
.21
.62
.63

b -1 WO OO

26.
.60

.77
.31
.71
.80
.27
.20
.03

59

.21
.81
.27
.74
.72
.87
.25

.79
.35
.78
.95
.31
17
.01

65

2,38

.17
.35
.47

23.
.33
.91
.05
.52
.62
.63

N o a2 o wn

23.
.52
.19
A7
.37
.47

.24
.93
.63
.46
.27
.15
or

20

.81
.81
.96
.74
.45
.87
.69

.27
.99
.M
.54
.30
.13
.02

30

20

.83
.95
.60
.41
.24
.13
.05

.22
.01

1.85

= N s o o

20.

.13
.54
.63
.63

.62
.67
.37
.20
.92
.42
.86

.87
.00
.72
.47
.26
L1
.06

36

5.21

.12
.08
.39
.47

16



m Hidroprojecto

NH:

13.
13.
12.

— = =

NH:

63.
16,
.80
.32
.36
.19
.43
.54

47
.47

.47
.47

-.47
-.47

-.47 -.47
-.47 -.47

N= 2400. TIME= 300.000 UNITS

.29
.33
.09
.14
.61
.94
.39
.19

74
63

=
]

.22
.82
15.
16.
19.
17.
14,
.84

09
11
25
12
38

ANEXO0 1

12

59.
13.
.33
.50
.25
.19
.47
.55

.29
.83
13.
.84
12,
.26
1Q.
.37

02

14

13

.79
.87
.09
.45
.75
.66
.41
.20

55
69

4.29
6.35
12.81
13.14
11.99
9.56
10.90
9.74

1.46
2.01
.93
.84
.74
.41
.44
.21

53.61
11.20
3.9
1.51
.21
-.19
=-.51
-.56

4,26 B8.86
6.28 13,07
12.75 12.64
12,89 11.97
11.99 11.34
9.26 5.07
1.68 2.55
9.84 9.87
.91 1.32
.11 1.34
.93 1.31
.81 .74
.58 .53
.40 .38
.07 .10
.21 1.22
48.15 40.72
8.60 7.91
3.80 3.47
1.26 1.04
.21 .14
-.23 -.27
-.51 -.51
-.56 -.60

2880. TIME= 360.000 UNITS

.41
.27
14.
15.
18.
17.
14.
.16

95
86
69
12
22

4.20
6.80
14,77
17.23
18.55
17.12
14.17
9.28

4.28 10.68
6.75 14.90
14.72 14.62
16.66 16.01
18.55 17.89
16.46 15.86
4,87 4.93
9.31 9.31

11

35

.47

.36
12,
12,

94
64

.26
10.
.96
.09

16

.17
.28
.95
.62
.45
.38
.09

.95
.96
.47
.89
.05
.30
.51

.25
14,
14,
15,
16.
i5.
.99

78
62
28
65
32

12
11

30.
.76

.47

.60
12,
.24
.38
.18
.95
.24

74

.11
.27
.87
.48
.38
.50
.09

15

2.94

15

15.
15.
.01

.53
.00
.34
. 51

.14
14.
14,

59
30

.62

59
02

12
11
1
11

26.
.16

.47

.76
.74
.92
.38
.08
.96
.24

.84
.37
.82
.03
.46
.50
.12

68

2.64

15
18
14

.53
.02
.35
. 51

.24
14,
14.
.62
.98
.96
.01

59
05

12.

1R
"

23,
.66
.46
.53
.04
.35
.52

13

.47

.02
74
.67
.38
10,
.96
.91

66

.24
.03
.75
.56
.45
.38
.14

41

.35
14,

59

.87
15.
18,
14.
.12

62
51
96

10.
12.
13.
10.
.89
.18
.

20,
.36
.38
.47
.08
.39
.53

12,
14.
16.
.88
17.
14.

14

.47

23
63
11
59

.94
.03
.83
.49
.41
.38
.27

53

09
49
11

&0
63

17



NH:

63.
16.
.93
.49
.77
.03
.48
.72

11

— = —&

.40
.41
12
.22
.69
.49
.61
.22

82
74

=2
n

.46
.29
16.
18.
24,
24,
19.
10.

87
32
89
12
98
41

.47
.47
16
.25
.72
.79
.75
.25

.95
.87

5.04

.63
.12
.34

ANEXO 1

59.
13,
.47
.78
.65
.03
.56
.74

.78
.88
.12
.38
.88
.04
.62
.22

59
76

1.53
2.18
.97
.88
.88
.63
.64
.22

53.57
11.19
4.05
1.78
.61
.03
-.66
-.74

.88 1.37
.70 1.38
.97 1.32
.83 .76
.67 .63
.62 .61
.21 .21
.22 1.46
48.1% 40.89
8.69 8.01
3.94 3.62
1.56 1.38
.81 .54
-.05 -.12
-.66 -.67
-.74 -.79

3360. TIME= 420.000 UNITS

.44
.18
t6.
18.
24.
24.
19.
.55

74
08
39
12
39

.88
.93
.15
.28
.94
.25
.76
.22

.73
.87

4.58

.03

1.01

.34

4.60
7.24
16.58
20.68
24,26
24.12
18.84
9.23

1.57
2.35
1.00
.89
.94
.74
.78
.21

53.61
11.18
4.17
2.02
.97
.34

4.30 11.33
7.17 16.66
16.53 16.44
20.14 19.55
24.26 23.66
23.33 22.56
9.29 8.70
9.15 9.13
.88 1.37
.69 1.42
1.00 1.34
.83 .76
LT .68
.73 .73
.38 .35
.2 1.31
48.20 40.96
8.78 8.10
4.06 3.75
1.84 1.69
.97 .91
.25 .16

36.

.24
.34
.98
.64
.57
.60
.16

08

7.06
3.62

21

36.

.26
.44
.19
.68

.61
16.
16.
18.
22,

54
44
89
50

.81
.33

.33
.38
.00
.65
.62
.72
.25

29

7.16
3.75
1.59

.81
.07

30

21
21

30.
.00
.25

.14
.29
.89
.57
.51
.80
.16

.23
.88
11
.93
.37
.28
.68

.02
16.
16.
19.
.49
.35
.23

35
15
50

.20
. 31
.92
.64
.57
.99
.25

33

1.27

. T4
.05

26,
.88
.82
.93
.34
.31
.68

21

.87
.40
.84
.09
.63
.81
.21

71

.44
16.
15.
19,
26.
.25
.23

35
94
50
00

.88
.42
.87
.14
.70
.00
.32

.74
.00
.96
.27
.70
.08

23,
.78
.65
.93
.30
.31
.69

21

23,
.89
.79

.22
.06
.78
.58
.63
.61

21

54

.73
16.
15.
19.
25.
.25
.78

35
78
50
54

.22
.10
.81
.59
.70
.75
.30

64

1.27

.67
.08

20,
.49
.56
.88
.24
.39
.M

13,
16.
18.
18.
24.
20.

10

20

.01
.07
.90
.52
.39
.61
.34

74

39
26
32
85
63
60

.94

.06
.11
.94
.54
.68
.15
LA

.88
.59
.10
.23
.60
.19

18



m Hidroprojecto

NH:

18

—_ = =k -

13

21

.30
.67

=2
1]

.80
12.
.51
20.
29.
30.
25.
12.

42

18
68
19
80
52

.47
.51
.18
.26
.74
.97
.82
.25

.00
.96
13
.76
.42
.63
.01
.38

2
It

.14
.26
20.
.89
33.
35.
30.
13.

16

55
02
16
96

ANEXO 1

-. 41 -.54
-.68 -.68
3840. TIME=
6.23 5.52
9.27 7.85
18.39 18.24
19.95 23,77
29.24 29.13
30.19 30.19
24,99 24,13
10.60 9.87
.94 1.62
.99 2.45
1.18 1.02
1.20 .89
.97 .97
1.37 .79
.82 .83
.21 .18
59.82 53.72
13.97 11.21
4.68 4.27
2.26 2.24
1.31 1.28
.63 .63
-.13 -.24
-.39 -.39

-.55 -.58
-.68 -.173

480.000 UNITS

4,89 11.73
7.74 18.25
18.20 18.12
23.27 22.72
259.13 28.60
29.44 28.68
13.77 12.68
9.69 9.65
.95 1.38
.69 1.45
1.02 1.35
.83 .75
.73 .70
.79 .78
.46 .42
.19 .99
48.26 41,00
8.85 8.17
4.17 3.86
2.08 1.96
1.28 1.22
.54 .46
~.26 -.30
-.39 -.42

4320. TIME= 540.000 UNITS

21

1"

.66
10.
20.

33
06

.68
33.
35.
29.
.31

18
02
10

6.14

8.60
19.92
26.28
33.09
35.02
27.95
10.32

5.62 12.4¢
8.47 19.73
19.88 19.81
25.85 25.39
33.09 32.64
34.27 33.50
16.97 15.47
10.06 10.01

27
27
11

36.
.23
.86
.87
W12
.37
.31

10.
19.
.81
.88
.76
32.
14.

19
24
31

.58

.65
18.
18.
22,

14
12
13

.58
.92
.98

.38
.42
.03
.65
.65
.78
L3

46

39
67

70
53

10.
.96
17.
23.
26.
27.

17

11

30.
.10
.37
.36
.06
.24
.3

- o W o,

11

14

.60

38

86
01
71
43

.79

.29
.33
.94
.70
.61
.Q9
.31

47

.85
19.
19.
26.
30.
32,
.27

56
o5
04
99
16

17

3
27
11

26.
.10
.09
.56
.02
.20
.32

o W

14

.60

.80
.96
17.
23,
.87
.33
.79

67
01

.90
.44
.89
.19
.74
11
.39

77

.43
19.
19.
26.
36,
32.
.27

56
35
04
53
04

17

31

10

23.
.99
.92

.62

.98
.96
17.
23.

51
01

.46
27,

33

.86

.23
.13
.83
.59
.74
.81
.35

A

1.56

.98
.20
.34

.23
19.
19.
26.
36.
32.
12.

56
19
04
17
04
96

14
17

20

.65

.24
.88
20.
22.
30.
26,
13.

18
43
65
57
rA

.09
.14
.95
.55
T2
.81
.44

.96
.69
.82

1.52

14.
19.
.89
25.
35.
13
15.

21

31

.92
.10
.37

77
50

56
44

61

19



m Hidroprojecto

21

T i Yy

NH:

— == N n -]

.49
.53
.21
.25
.75
.06
.79
.23

=
1}

.24
13.
.27
23.
36.
38.
32,
14.

90

27
44
19
47
72

.49
.54
.22
.24
.74
.04
.70
.19

.05
.10
.28
.99
.87
7

ANEXO 1

.97
.04
.20
.15
.99
.44
.78
.18

.88
.08
.78

2.45

4800. TIME= 600.000 UNITS

11
21

31
11

A G

— = B

.56
.50
.25
.07

.02
.30
.19
23,
36.
38.
.24
.97

09
0%
19

.00
.09
.21
11
.99
.42
.68
.15

.92
17
.85
.61
LT
.17

1.66
2.50
1.05
.88
.99
.81
.76
.16

53.79
11.28
4.37
2.43
1.53
.90
17
.07

6.58

9.47
21.09
28.22
36.01
38.19
29.94
10.95

1.68
2.49
1.06
.87
.98
.78
.65
.14

53.84
11.39
4.45

2.59.

1.74
1.17

48,
.92
.27
.29
.53
.82
.16
.07

= N W D

21
27

48,
.98
.34
.46
.74
.10

- = N e 0

.02
.71
.05
.B2
.74
.80
.45
.16

34

.15
.32
.06
.87
36.
37.
18.
10.

01
34
21
68

.07
.75
.06
.81
.73
77
.39
14

49

— N W M =

13

21
27

41

— — b e D

.40
.48
.36
.73
.7
.80
.41
L1

.05
.24
.97
.18
.47
.74
.13
.05

.07
20,

85

.00
.48
35.
36,
t6.
10.

58
44
59
62

.42
.50
.37
.74
.70
.76
.35
.57

.10
.29
.05
.36
.69
.04

36.
.31
.97
.10
.38
.66
.12

= N W -1

11

21

36.
.36
.05
.29
.61
.98

= N &= ]

.40
.45
.05
.66
.67
.79
.31

60

.16
20.
.00
27.
34.
35.
15,

78

06
73
50
59

.43
.47
.05
.65
.66
.74
.28

73

30.
.19
.49
.80
.32
.54
.12

- = W

13.
20,
.81
28,
33,
34,
15.

20

30.
.25
.58
.99
.56
.88

—_ = g

.37
.35
.96
.76
.63
11
.30

62

10
66

47
g7
86
34

.43
.36
.97
.79
.63
.05
.27

39
34

26,
.25
-3
.99
.53
.86

- 4w o

.83
.46
.91
.23
.75
.12
.37

.82
.19
.21
.80
.29
.51
.12

.25
20.
20.
28,
.75
.73
15.

66
66
47

34

.97
.47
.92
.25
.74
.05
.31

89

23.
.08
.04
.80
.25
.51
.10

— = W {h

20
20
28
39
34
13

23.
.14
.14
.95
.50
.86

— = J

.24
16
.85
.60
.76
.81
.33

77

.58
.66
.54
.47
.39
.73
.91

.27
17
.86
.60
.74
.75
.28

a2

1.
1.
.96
.36
.73
.80
.39

— = )N —

15.
20.
.27
28.
38.
33,
16.

23

- - [ U =

10
17

.01
.78
.95
.75
.19
.42
.08

15
60

04
64
63
46

.12
.19
.96
.57
.72
.73
.33

.05
.84
.05
.95
.44
.79

20



m Hidroprojecto

NH:

NH:

- = = B W -]

14

31

.74
.59

.68
.59

.64
.58

.64 .62
.58 .37

N= 5280. TIME= 660.000 UNITS

.48
.56
.24
.25
.74
.B6
.62
.18

.06
.14
.34
.07
.02
.43
.12
.03

=2
1

.29
.81
23,
25,
39.
33.
.76
16.

41
1
08
77

73

ANEXO 1

37

—_ = - -

e e e < I - %

.18
12.
22.
24,
38,
.88
32.
14,

14
35
54
20

77
10

.01
12
.22
.12
.99
.30
.60
.15

.94
.25
.51
.69
.93
.43
.09
.03

6.92
10.40
22,25
28.44
38.48
37.88
31.78
13.33

1.70
2.46
1.07
.83
.99
.70
.38
.15

53.88
11.51
4.51
2.69
1.90
1.43
1.05
1.03

6.59 13.61
10.25 21,94
22.23 22.17
28.35 28.24
38.48 3B.36
37.31 36.69
17.87 16.61
13.13 13.09

1.11 1.44

.78 1.52
1.07 1.37
.77 .72
.73 .71
.69 .67
.32 .29
.14 .58
48.44 41.14

9.03 8.34

4.41 4.12

2,57 2,49

1.90 1.85

1.38 1.33

1.06 1.05

1.03 1.02

5760. TIME= 720.000 UNITS

31

15.

.25
12.
23.
25.
39.
33.
.34

84
34
68
04
77

92

7.12
11.30
23.26
28.36
39.03
33.77
30.92
15.62

6.91 14.05
11.16 22,92
23.24 23.19
28.32 28.28
39.03 38.98
33.48 33.16
15.05 14.53
15.55 15.53

11
21

15

36.
.41
.12
.42
.77
.29
.05

e I e

12.
22,
23,
.24
.89
32,

28

14

.62

.92
.88
22.
28,
8.
36.
.87

17
12
14
01

.46
.49
.07
.64
.69
.66
.25

85

57
86
19

83

.23

14.
.78

21

22.
29.
32.
i5,
15.

30

_ s s N WO

15,
22.
23.
29,
28.
32.
14.

.61

24

01
73
58
54
68

.49
.37
.98
.17
.56
.94
.24

.84
.31
.65
.14
.73
.22
.05

34
76
07
90
03
&0
15

10.
.78
.91
29.
38.
35.
15.

21
21

26,
.3
.38
.14
.
.20
.05

—- = o MW

10.
22.
.99
.90
34.
32,
14.

22
29

.61

06

73
57
44
68

.00
.48
.93
.24
.67
.94
.27

06

85
76

10
55
15

21
21

23.
.19
.22
.14
.69
.20
.04

- s e WO

29

.60

.00
.78
.83
29,
i8.
35.
14,

73
43
44
60

.31
.19
.87
.58
.67
.66
.25

88

.46
22.
22,
.90
34.
32.
13.

76
94

03
55
71

15.
.73
24.
29.
38.
34.
17.

21

e ~= I Y I N, B

15
22
25
29
33

17

.59

52

59
60
13
61
49

.13
.20
.98
.56
.66
.64
.29

.08
.89
.13
.10
.64
.16
.03

.92
71
.7
.85
.89
32.
.26

16

21



m Hidroprojecto

.48
.57
.25
.28
.74

.54
A7
NH:

17
.40
.10
.05
.56
.35
.28

- = = N W -l

=
n

7.24
15.21
24.31
26.68
39.42
32.64
33.48
19,54

1.47
1.58
1.26
1.30
.74

.56
.20
NH:

.21
.44
.13
.07
.59

= M W on ]

ANEXO 1

.01
.15
.23
17
.99

.52
.16

59.95
.32
.96
.70
.96
.56
.32
.28

e T S M 55 T S

1.70
2.44
1.09
.82
.99
.59
.51
.16

53.90
11.62
4.57
2.1
1.93
1.56
1.30
1.28

1.14 1.45
.82 1.54
1.08 1.38
LT .M
.73 .M
.58 .57
.25 .23
.16 .62
48.47 41.17
9.08 8.38
4.47 4.17
2,60 2.51
1.93 1.88
1.52 1.49
1.31 1.30
1.28 1.27

€240. TIME= 780.000 UNITS

7.29  7.22
13.43 12.10
24.26 24.19
26.66 28.46)
39.41 39.40
32.64 32.64
33.75 34.06
20.21 20.47
1.02  1.70
1.16  2.43
1.25  1.10
1.21 .82
1.00 .99
1.07 .56
.56 .56
.20 .20
59.95 53.92
14.39 11.72
5.01  4.61
2.71  2.72
1.97 1.95
1.59  1.59

7.10 14.35
11.99 23.74
24.17 24.14
28.44 28.41
39.40 39.40
32,72 32.82
13.78 14.1¢
20.53 20.55

1.15 1.46

.86 1.55
1.10 1.39
.76 LT
.73 .72
.56 .56
.22 .22
.20 .82
48.49 41.19

9.12 8.41

4.51 4,22

2.61 2,52

1.95 1.90

1.56 1.53

36.
.45
A7
.44
. 80
.46
.30

N S

13.
23.
24,
28.

139.
32.
14.

37

- e N ]

.48
.51
.08
.64
.69
.56
.21

96

13
70
14
39
39
94
38

.50
.52
.09
.64
.69
.56
.21

.05
.49
.22
.46
. 81
.50

30

N

16,
23,
24.
30.
26.
33.
14.

— == b Ol T e

.55
.38
.99
.77
.47
.81
.20

.93
.37
.70
17
.79
AN
.30

37
63
03
07

48

03
44

.60
.38
.01
.77
.44
.81
.21

.01
.41
.15
.18
.BO
.45

27.
.37
.43
17
.76
.40
.30

—_ - == M) D Oh

11

30
32
33
14

27.
.41
¥
.18
.78
.43

— = bW O

.03
.49
.95
.23
.58
.81
.22

03

.76
23,
23.
.07
.58
.05
.44

€3
96

.06
.50
.97
.23
.55
.81
.23

1"

23,
.24
.26
A7
.75
.40
.29

—_— ok s M D h

23

24,
.29
.29
.18
.77
.43

— = N Oy

.34
.20
.90
.58
.58
.56
.21

94

.00
23.

63

.91
30.
3z,
33.
14.

07
59
05
77

.39
.22
.92
.58
.55
.06
.23

01

—_

—_ = = Mg D N —

16.
23.
26,

30

21

- = N W n

.14
.22
.0¢C
.56
.57
.55
.26

12
.94
A7
.13
.72
.37
.29

33
60
68

.05
32.
33.
19.

61
25
12

.16
.23
.02
.56
.54
.56
.29

.15
.99
.20
.15
.74
.40

22



m Hidroprojecto

NH:

15.
24,
27.
39.
35.
38.
23.

NH:

63.
.25
.45
.14
.06
.52
.20
.07

- = = by W N -]

24

.37
.30

=
1]

.36
.60
.26
.31
.74
.70
.69
.26

99

=z
4

.82
16.
22.

24
10

.98
37.
39.
42,
26.

72
03
59
23

ANEXO 1

1.
1.

6720. TIME= 840.000 UNITS

13

27

—_ =k = =& = -

I G T+ T & T -

7200. TIME= 900.000 UNITS

37

34
29

.40
.93
24.
.03
39,
35.
39.
25.

43

36
58
37
52

.03
.18
.24
.22
.00
.18
.70
.28

.95
.43
.03
.1
.96
.52
.15
.06

.27
14.
22,
25.
.83
39.
43.
28.

70
29
07

03
56
73

1.31
1.29

7.29
12. 71
24.47
28.60
39.37
35.58
40.27
26.23

1.68
2.37
1.10
.82
1.00
.63
.72
.28

53.94
11.81
4.63
2.72
1.94
1.52
1.09
1.06

7.50
12.98
22.52
28.35
37.85
39.03
44.67
29.67

1.
1.

48,
.13
.53
.61
.94
.48
.12
.06

- —d ek = BRI D

7.
12,
22,
28.
.85
39.
15.

37

29

32
29

.18
12.
24,
28.
39,
35.
14.
26,

63
48
62
37
94
56
42

.18
.90
.10
77
.74
.64
.25
.28

48

44
82
59
47

47
66

.91

1.
1.

13.
.82
24,
.65

23

28

39.
36.
15.
26.

41

—_— = - - B s D

1.
.25

21

22,
28.
37.
39.
17.
29,

32
27

88

49

43
35
67
46

.43
.55
.39
L1
.72
.64
.27
.16

17
.42
.24
.52
.89
.43
.11
.02

10

71
60
27
95
a7
97

13.
23.
24,
28,

39

37.
.49
.24
.46
.80
.39
.1

N I

13,
.42
22,
28.
38.
.50
.92

21

40
17

.32

62
84
49
70

.53
36.
16.

81
32

.50
.52
.09
.64
.70
.B5
.25

15

66

T
74
17

17
23

—_ = =k -

31

N T

17
21

33

.31

.29
.88
24,
30.
29.
37,
16.

53
43
40
14
48

.65
.39
.02
.79
.50
.95
.25

.Q7
.42
.77
A7
.78
.32
.10

.96
.68
23,
30.
.87
40,
18.

07
54

89
14

12.
23.
24.
30.
35.
37.
16.

27

—_ = = MY W h

13
21

.31

77
88
56
43
19
22
48

.08
.50
.98
.25
.60
.95
.28

.22
.42
.48
17
.76
.30
.10

.84
.68
23.
30.
38.
40.
18.

31
54
49
98
14

24

24.
.30
.30
.17
.74
.30
.09

— —a - MY W T

11
21

40

.31

.87
23.

88

.39
30.
35.
37.
17.

43
26
22
44

.48
.22
.94
.59
.60
.67
.29

07

.19
.68
23.
30.
38.
.98
19.

48
54
60

38

16,
.80
27,
30.
35.
.86
22,

23

37

21,
.99
.21
.14
.70
.25
.08

- = o W on

14
21
24

41

.30

30
01
51
43

43

.15
.24
.03
.57
.60
.68
.37

16

.97
.82
.98
30.
38.
.73
24,

7

67

23



NH:

— M W W ]

15

21

NH:

e NI T T |

.24
.58
.22
.26
L7172
.94
.86
.33

.85
.32
.35
.08
.01
.39
.91
.68

N

.30
.82
19,
.55
34.
40.
43.
26.

36

81
33
38
22

.21
.52
.18
17
.69
.09
.99
.40

.79
.34
.20
.96
.93
.26

ANEXO 1

O N

7680. TIME= 960,000 UNITS

21

40

—a = B3 s

.97
.24
.20
.14
.97
.35
.89
.36

.78
.45
.93
.70
.92
.39
.82
.66

.92
15,
19,

53
55

.79
35.

03

.33
44,
28.

18
59

.88
.30
17
.04
.93
.46
.05
.43

.58
.47
.78
.62
.84
.26

1.59
2.19
1.06
.83
.97
.73
.93
.37

54.03
11.96
4.55
2.70
1.89
1.39
.72
.65

6.24
13.37
19.78
26.41
35.08
40.33
45.12
29.48

1.45
2.06
1.02
.B1
.93
.80
1.14
.44

53.93
12.10
4.40
2.61
1.82
1.26

48.
.04
.45
.58
.89
.33
.76
.65

— = B = D

12

48.
.94
.30
.50
.82
.18

—_ = bk s O

idroprojecto

.27
.98
.07
77
.72
.74
.32
.37

41

.41
.99
19,
26.
35.
40.
16.
29.

85
80
08
75
18
ra

.28
.07
.03
.76
.69
.81
.39
.44

40

B S T s . e

18
19

41

29

40.
.19
.01
.41
.77
11

e e I N 4 1]

.30
.50
.36
.72
.70
.75
.34
.60

.00
.3
.16
.49
.85
.27
.74
.57

.21
.54
.98
27.
35.

19
33

.19
17.

45

.76

.27
.45
.33
.M
.67
.83
.42
.12

80

37.
.39
.16
.42
.76
.21
.74

_- = B o =]

12,
18.
19,
.58
35.
.67
18,

27

41

37.
.27
.01
.34
.70
.02

R % T T |

.48
.47
.06
.65
.69
17
.31

21

40
72
o8
81

24

.38
.42
.03
.65
.66
.85
.36

13

31

- = W h

18.
.99
20,
29,
36.
42.
18.

18

- M W h =

.71
.37
.00
.83
.59
.13
.39

.08
.31
.70
.13
.73
.10
.74

36

37
45
23
01
45

.73
.34
.96
.82
.65
.26
.36

.10
.16
.53
.04
.64
.89

27.
L3
.41
.13
.70
.07
.73

—_ = N W h

14

42

27,
.16
.27
.04
.62
.85

== K W On

.08
.48
.97
.28
.67
.14
.35

36

.99
18,
20.
29.
39.

g9
66
45
52

.08
18.

45

.10
.45
.93
.27
.71
.28
.43

47

24,
.19
.23
13
.68
.07
.72

~ = B W O

12.
.99
20.
29.
39.
42,
19.

18

24.
.05
.09
.04
.59
.85

— N w

.67
.19
.94
.60
.68
.80
.37

0S

20

88
45
71
08
58

.79
.14
.90
.60
.72
.91
.45

12

21

—= M W 4n

13.
19,
.55
29.
40.
42,
24.

21

20.
.74
.02
.00
.54
.74

- N W

.09
L 21
.98
.59
.67
.83
.47

.08
.88
.14
.09
.63
.99
.69

72
12

76
Q9
69
76

.05
17
.91
.59
.72
.95
.57

96

24



m Hidroprojecto

NH:

15.
16,
18,
30.
36.
40.
23.

—_ = =k =

NH:

31

20

.62
.22

=
]

.20
.46
.14
.15
.66
.02
.03
.44

.79
.32
.06
.78
.73
.07
.37
.17

2
1l

.30
14,
15.
16.
25.
.22
34.
.22

17
59
43
35

38

ANEXO 1

8160. TIME=1020.000 UNITS

15
17

—_ = N o s

8640. TIME=1080.000 UNITS

31
34
20

.48
.20

.37
.86
.03
18.
30.
36.
40.
25,

o8
80
63
81
73

.85
.32
.13
.03
.88
.41
.12
.46

.48
.48
.63
L4
.65
.07
.20
.21

.32
15.
15.
16.
25.

59
64
67
78

.22
.81
.85

.3
.19

4,74
13.91
17.25
22,42
30.90
36.63
41.51
26.39

1.33
1.95
.99
.77
.89
.78
1.25
.47

53.76
12.26
4.24
2.40
1.62
1.07
-.03
-.22

4.36
14.58
15.71
18.92
25.89
31.22
35.19
21.08

37

48,
.86
.14
.29
.62
.95
.02
.23

- N = D

4

25
31
14
21

.36

18

.94
13.
17.
22,
30.
.24
15.
26,

43
31
98
90

51
56

.15
.19
.99
.73
.66
.81
.45
.48

26

.61
14,
15,
19.
.89
.83
.32
.14

10
74
44

31

40

- M W

14
21

.33
.05

.83
16.
17.
23.
.38
37.
16.
26.

11
43
57

86
46
60

.23
.40
.31
.69
.65
.83
.47
.73

.65
.08
.85
.20
.58
.91
.02
.42

. 61
15.
15.
20.
26.
32.
.78
.15

42
79
01
a9
42

11

24
32

38,
17.

36.
.15
.85
W12
.50
.83
.03

- N W =]

10.
15.
15.
20.
27.
33.
15.

.32

.26
16,
17.
.20
.28

27
43

47
06

.32
.36
.99
.63
.65
.86
.39

98

24
45
79
62
34
oo
05

17.
16,
.83
26.
33.
38.
.22

17

17

—_ = J M =

16.
15.
15.
22,
28.
.34
15.

.32

78
52

10
05
86

.69
.31
.93
.73
.64
.27
.39

.08
.01
.38
.84
.45
.68
.04

o0
51
o8
40
15

13

16.
16.
18.
26,
35.
38.
.22

17

27,
.01
.05
.84
.42
.63
.05

- oW

17.
15,
16.
22.
.74
33.
15.

29

.31

31
52
13
10
21
94

14
.42
.91
.21
.68
.29
.48

58

03
51
15
40

141
13

13.
16.
18.
26.
35.
38.
18.

24,
.90
.90
.84
.39
.63
.08

— == hkJ LN

14.
15.
16.
22,
30.
.41

33

15.

.29

06
52
37
10
55
54
05

.87
.10
.88
.59
.70
.93
.50

19

05
51

40
11

48

13.
16.
.67
26,
36.
.35
22,

18

39

20.
.60
.83
.80
.34
.51
.15

— == B3 LN

12.
15.
16,
.99
.83
.91
.82

22
30
33
19

.24

04
64

66
25

91

.03
.13
.88
.58
.70
.97
.64

87

98
54

25



—_ = = -

17
.43
.12
.15
.62
.87
.98
.41

. 81
.25
.97
.59

1.47

.85
.18
.37

.86
.29
.12
.07
.83
-3
.05
.41

.45
.49

4.53
2.16
1.39

.85
.01
.40

NIVEIS MAXTMOS

— = o MW ;=D

.06
.34
.46
.14
.07
.59
.39
.32

— — = = by OO0 e

.96
.49
.03
.71
.97
.59
.36
.32

'NIVEIS MINIMOS

63.
15.

4.
.24
.36
.83
.93
.03

73
84
06

ANEXO 1

59.
12,

3,
.79
.49
.83
.95
.03

00
87
57

e .S T Sy N ]

83,
.95
.13
.77
.52
.83,
.96
.00

10

.26
.93
.97
.75
.83
.74
17
.42

.74
.36
.13
.16
.37
.85
.20
.42

.03
.36
.64
72
.95
.59
.33
.32

57

48.
.84
.03
.04
.37
.78
.17
.42

- N = D

48,
.13
.53
.61
.95
.56
.35
.32

e e o o R WD

48.
.02
.04
.54
.52
.85
.97
.98

.07
.27
.97
.71
.62
.76
.46
.42

06

49

01

40.
.04
.72
.94
.33
.70
.22
.58

—_ = L o

—_ s =k = B e D =

39.
.26
.70
.31
.57
.87
.98
.94

11
.39
L3
.67
.61
.79
.47
.55

42

.19
.42
.24
.53
.90
.53
.34
.30

75

36.
11
.12
.86
.25
.61
.23

— = W =]

37

N S I

34,
-3
.70
.13
.69
.90
.98

.26
.35
.98
.61
.61
.81
.38

84

.21
.50
.24
.46
.81
.50
.34

49

31

—_ = L in

—_ =k = ) L h —

29.
.90
.05
.19
.74
.91
.99

.64
.31
.92
.65
.61
.19
.38

.03
.94
.23
.58
.19
.48
.24

.10
.43
R
.18
.80
.46
.34

34

27.
.94
.93
.58
A7
.43
.25

- = p o

27

26.
.90
.39
.19
.75
.90
.00

.14
.4
.90
.15
.64
.21
.47

66

.66
.43
.49
.18
.78
.44
.34

08

24

—_ = M} N

24

B ST AN

22,
.87

.94
.09
.87
.57
.66
.88
.48

.29
.84
.72
.58
.15
.43
.28

.29
.30
.30
.18
77
.44
.33

37

1.26

.19
.77
.90
.00

20.
.53
.65
.53
.09
.32
.35

— = )W

— —a = kY L N e

.04
.12
.85
.56
.67
.92
.62

84

17
.00
.21
.15
.74
.42
.32

.18
.61
.33
.27
.78
.92
.02

26
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CAUDAIS MAXIMOS

16

27

.29
.25
24.

59

.10
39.
40,
43.
26.

51
36
48
53

35

29

.45 7.52
15.
24,
27.

86 14.58
57 24.56
10 28.92

.53 39.54
40,
.35 45.39
.06 30.01

36 40.36

CAUDAIS MINIMOS

= L o = e N e

.30
.43
.06
.87
.77
.15
.90
17

Ll FX I F R N PV % I N |

VELOCIDADES

.49
.60
.27
.3
.75
.09
.04
.44

ANEXO 1

N S S Sy

.98 3.46
17 2,79
.85 4.04
.40 2.40
.78 3.32
.15 3.15
.49 1.07
.31 -1.07
MAXIMAS

.46 1.70
.32 2.51
.25 1.10
.45 .94
.00 1.00
.46 .81
.12 1.25
.46 .47

14

30

W W bl b W

-1

.61
.10
24,
28.
39.
40.
18.
.26

55
66
54
77
a3

.88
.81
.23
.76
.32
.05
.58
.15

.45
.29
10
.83
.74
.82
.47
.48

14.

23

41

W w Ww W W =

39

.99
24.
28,
39.

35
72
57

.21
17.
30.

46
31

.78
.47
.50
.28
.72
.01
.49
.00

.46
.55
.39
.91
.72
.84
.48
.75

13
23

41

- M W W W s =

.81
.98
24,
28.
39.
.69
18.

55
81
64

27

17
.04
.50
.08
.75
.84
.85

.97
.53
.10
.66
.10
.86
.40

18.
23.
24,
30.
36.
42,
18.

| % B O'C R VY VY I N R AN

S U —

39
97
53
58
29
03
49

.63
.95
.93
.35
.46
.67
.62

.73
.39
.07
.84
.65
.28
.40

17.

23

— o L W W b W

03

.97
24,
30.
40,
2.
18.

56
58
60
10
49

.03
.95
.18
.55
.33
.64
.62

.15
.50
.01
.28
.75
.30
.49

14.
.97
24.
30.
40.
42,
19.

23

[ % T FURE F% R N T (N R

05

60
58
25
10
70

.78
.95
.07
.55
.24
.64
.70

.94
.22
.26
.61
.76
.93
.51

16.

23

24

B o W — W

30

.97
27.
30.
40.
42.
.96

10
72
15
74

.57
.86
.87
.66
.03
.30
.40

.16
.24
.03
.59
.73
.98
.65

27
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VELOCIDADES MINIMAS

.93
.74
.58
.48
.38
.50
.08
.00

.72
.52
.58
.11
.47
.34
.06
~-.01

.90
.80
.54
.37
.43
.22
.04

.86
.68
.64
.38
.34
.20
-.13

.B5
.64
.78
.48
.35
17

.00

.60
.86
.51
.35
.31
A5

ENVOLVENTE DAS TENSOES TANGENGIAIS (kf/m2)

.13
.83
.79
.34
.37
3.46
.99
.18

|5 I N Y = S |

10.70
7.33
1.51
2,53

.89
1.37
.64
.11

9.59
24,22
1.40
.95
.89
.54
.81
.12

6.96
3.04
1.40
.72
.65
.61
11
.10

10.39
4.73
2,72

.89
.68
.45
.12
4.61

35.60
2.74
2.10

.50
.64
.63
.07

ENVOLV. DIAM. ENROCAMENTOS - RAMETTE (mm)

284,
743.
167,
177.
28.
262.
59.
11.

ANEXO 1

809.
554,
107.
191,
54.
104,
48.
7.

725,
1830.
106,
37.
54,
32.
61,
8.

526.
222,
106.
43,
39.
37,
9.
8.

785.
284,
205,
53,
41,
27,
9.
348,

2690.
207.
126.

30.
38.
38,

6.

.67
.76
.59
.96
.26
A7

2.56
1.81
3.73

.42

.07

823,
194.
108.
282.
25.
68.
6.

.66
.16
.59
.66
.26
A7

.21

.40
.90
.22

464 .
16.
95.

110.
24,
68.
13.

.76
.50
.39
.39
.26

.13

2.12

.32
.43
.44
.26

1359,
131.
143.

20.
26.
33.
16.

.52
.54
.30
.35
.22
.10
.02

2.68

.38
.35
.B8
.43

457,
161,
92.
22.
21.
53.
26.

28
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ENVOLV. DIAM, ENROCAMENTOS - MAYNORD (mm)

52. 50.
52. 37.
41. 22,
3. 48.

7. 17.
96. 39.
25, 21.

3. 2.

ENVOLV. DIAM.

232. 321.
295. 220.
66. 42,
70, 76,
1. 21.
104. 41.
21. 19.

4. 3.

ANEXO 1

74.
188,
20.
19.
17.
12,
29,
2,

48, 42,
40, 77.
20. 43,
12, 17.
1. 11,
14, 10.
3. 3.
3, 248,

103,
49,
29.

8.
10.
15,

2,

ENROCAMENTOS - C.ENGIN. (mm)

288,
726.
42,
23.
21.
13.
24.
3.

209. 312.
88. 113.
42. 81,
17, 21.
16. 16,
15. 11.

3. 4.
3. 138.

1068.
82.
50.
12,
15.
15.

2.

61.
37.
24.
70.

31.

326.
77.
43.

112,
10.
27.

27.

22.
29,

30.

184.

38.
44,

27.

539.
52.
57.

10.
13.
6.

28.
39.
17.

22.

181.
64.
37.

21.
10.

29
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N

4960.
5120.
5280.
54490,
5600,
5760.
5820.
6080.
6240.
6400,
6560,
6720.
6880.
7040.
7200.
7360.
7520,
7680.

TEMPO

620.
640.
660.
680,
700.
720,
740.
760.
780.
800.
820.
840.
860.
880.
900.
920.
940.
960,

DESCARREGADOR 3

COTA CRISTA
COMPRIMENTO
INSTANTE

QMAX =

.00

DESCARREGADOR 2

COTA CRISTA
" COMPRIMENTO
INSTANTE

OMAX =

4.17

DESCARREGADOR 1

COTA CRISTA
COMPRIMENTO
INSTANTE

12.92

OMAX =

ANEXO 1

O O O O O 00 000000000 Cco

826.4

776.9

DESCARREGADOR 3

QD3
(m3/s)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

o o O O Q0 0 0O O OO0 00O o000
= N R e e 2 W W N NN =

[}

CAUDAIS DESCARREGADOS

QD2
(m3/s)

.000
.602
.510
.059
.470
.834
.180
.506
.6804
.050
.165
.088
.714
.055
.089
.001
.065
.0

50624.

156109.

DESCARREGADOR 2

VACD2

{(m3)

200.
1516.
3680.
6404.
9589.

13159,
17214,
21602,
26325,
31266.
36251,
40953,
45053.
48162,
50016,
50620.
50624.

oD1

(n3/s)

~] i kO

11

12

11

B o

.000
C411
.332
.447
.208
.754
.970
12.
.913
12,
.631
10.
.501
.507
.505
.556
.873
.0

720

561

246

DESCARREGADOR 1

VACDI1

(m3)

0.
1070.
5813.

13537.
23553,
35557,
49231.
64098.
79533.
94872.
109442,
122609,
133896,
142907,
149512,
153733.
155750,
156109,



SIMULAGCAQ DA PROPAGACAO EM REGIME
VARIAVEL DA CHEIA CORRESPONDENTE AO PER1ODO

DE RETORNO T = 5 ANOS
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RIO PRANTO - LEITO REGULARIZADO

AREEEA AR AR AR AT RAAAXA AR AR TR ERAR AR A Ak kkk kA Wk nk

¥ % ¥ ¥ * ¥ * %

HIDRODIN / CANALVAR

MODELO PARA A SIMULACAO DE PROCESSOS HIDRODINAMICOS

DESENVOLVIDO NA HIDROPROJECTO, CONSULTORES DE
HIDRAULICA E SALUEBRIDADE SA, LISBOA, PORTUGAL

¥ % % % ¥ ¥ K * *

AR AA KA KA AR E A AR A AR AR ARER AR AR AN A RRAEREA AR AR ARk kA

GENERAL DATA

GRID FROM J=

PERIODO DE RETORNO T = 5 anos

1 TO J= 75

SIMULATION OF 8640 TIME STEPS OF .125 UNITS
OUTPUT DISPLAYED EVERY480 TIME STEPS

OUTPUT PRINTED EVERY48) TIME STEPS

WEIGHTING COEFFICIENT IN DIFFERENCE SCHEME= .620
NUMBER OF ITERATIONS ON COEFFICIENTS= 3
BOUSSINESQ COEFFICIENT= 1.00

ACCELERATION DUE TQ GRAVITY= 9.81 M/S**2

NUMEER OF LATERAL INFLOW SOURCES= 18

NUMBER OF STRUCTURES= 11

SECCAO DE ESCOAMENTO ACIMA DE HA RECTANGULAR

' GRIDPOINT AND SECTION DATA

POINT HR
1 62.85
2 57.80
3 52.80
4 46.96
5 38.80

ANEXO 1

63.
39.
53.
47.

41

€0
40
50
80

.10

HB WR WA WB KS DX
64.00 2.00 5.00 45.00 17.50 970.00
60.50 1.70 4,30 90.00 17.50 1210.00
55.00 2.70 4.30 96.00 17.50 920.00
49.00 3.30 4.39 9¢.00 17.50 1480.00
42.50 1.00 7.00 150.00 17.50 950.00

RCURVA

9999,
9999,
9599,
9999,
9599.

oo o O O

3



POINT HR
6 33.26
7 2B.24
8 24.88
9 21.29

10 17.93
i1 14.90
12 11.90
13 10.00
14 7.35
15 6.61
16 5.58
17 4,14
18 4.05
19 4.Q03
20 3.75
21 3.20
22 2.75
23 2.15
24 2.05
25 1.76
26 1.75
27 1.15
28 .80
29 .53
30 .43
3 .41
32 .24
33 .20
34 -.05
35 -.30
36 -.60
37 -.84
38 -.85
39 -.88
40 -1.05
41 -1.12
42 -1.21
43 -1.24
44 -1.,25
45 -1.38
46 -1.52
47 -1.66
48 -1.68
ANEXO 1

[ L Y
v — N Y W oo

W ol W W e W W W W e e e DLW WO GO ] =] -] W W ] DD

.20
.90
.60
.00
.90
.80

.90
.50
.00
.81
.22
.50
.03
.75
.20
.75
.15
.05
.76
.15
.15
.80
.53
.43
41
.24
.20
.95
.70
.40
.80
.80
.77
.95
.88
.02
.00
.75
.64
.48
.34
.32

m
m

- = = NN W W
WOk e -] = ] == h

Lo o W W e W W W W W s s B T DT DT h OO =] ] ] 00 QD WO W -] WD

.00
.00
.00
.00
.00
.50
.00
.00
.52
.02
.83
.25
.52
.05
i
.22
.77
17
.07
.78
.77
17
.82
.55
.45
.43
.26
.22
.97
.72
.42
.82
.82
.79
.97
.90
.04
.02
17
.66
.50
.36
.34

Ww o N R

b
Bt bhon BTNt oWnono O

Bl JSES S U A, " A (" — o o
NN NN O O NN NN DD SO O O Do

.30
.00
.70
.70
.30
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.50
.00
.00
.00
.Q0
.00
.50
.00
.00
.00
.0¢
.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.70
.30
.70
.30
.00
.05
.27
.69
.24
.10
.00
.00
.00
.00
.00
.00
.0¢
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.70
.10
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

WE

160.
120.
220.

70.
100.
150.
220,

S0
200
330
305

27

27
27
27
31
3
31
31

33

Q0
00
00
00
00
00
co

.00
.00
.00
.00
295.
20.
27,
27.
27,
27.
27.
27.
27.
27.
27.
.00
27.

00
20
00
00
00
00
00
00
00
00
oo

go

.00
.00
.00
.00
.00
.00
.00
26.
26.
33.
33.
33.
30.
30,
33.
.00
33.
33.
33.

00
00
00
00
00
00
00
00

00
00
00

KS

17.
17.
17.
17.
17.
17.
17.
20,
23,
30.
30.
30.
30,
30.
30.
30.
30.
30.
30.
30.
30.
30.
30,
30,
30.
30.
30,
35.
35.
35.
35.
35,
35.
35.
35.
35.
35.
35.
35.
35.
35,
40.
40.

DX

1500.
1200.
570.
1050.
1300.
540.
580.
900,
335,
465.
650.
40.
20.
290.
500.
400.
465,
135.
250,
30.
720.
500.
365.
135,
20,
430.
50.
500.
500,
S00,
475,
25.
100.
400,
500.
350,
100.
50.
350,
650,
550.
200.
250,

RCURVA

9599.
9999,
9599,
9999,
99589,
9999.
9599.
9999,
80,
35.
100,
9599,
5599.
60.
40.
40.
130.
9999,
9999,
9999.
40.
50.
120.
9999.
9999,
100.
9999,
100.
80.
100.
60.
9959,
$999.
150.
80.
9999.
75.
75.
60.
50.
50.
50.
100,

O OO0 00 o o 0 00000000 0000000 0Cc 0000000000000 CO00oCon

32
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OINT
49 -1
20 -1
51 -1
52 -1
53 -1
54 -1
55 1
56 -1
57 -1
58 -2.
59 -2,
60 -2.
61 -2
62 -2.
63 -2
64 -2,
65 -2,
66 -2
67 -2.
68 -2,
69 -2,
70 -2.
71 -2.
72 -2,
73 -2.
74 -2,
75 -1

.67
.75
.79
.80
.80
.85
.90
.95
.98

0o

05

.10

15

.20

24
30

.33

34
35
40
45
50
57
59
60

.50

g

BN RN R RN N R RN RN N RN R WR N W WL W W W W W

LEITO DE FUNDO

INITIAL DATA

GRIDPOINT

h U e e N =

BANEXO 1

.33
.25
.00
.00
.20
.15
.10
.05
.51
.50
.00
.95
.90
.85
.80
.76
.70
.51
.50
.65
.60
.35
.50
.43
.41
.40
.20

&

MOVEL

STA

64.
59.
54.
48,
40,
34.

GE

00
00
0¢
20
00
50

MM NN DN BN RN RN R NBR N R R WNDNWWW W W W W w

i bn n boWunon

12,
12.
.30
.00
12.
12.
12.

12
10

12

19

.00
.00
.00
.00
.00
.00

00
00

00
00
00

.00
.00
10.
12.
12.
12.
12.
12.
.00
12.
.00
19.
12,
12.
12,
20.
20.
20.
20.

9.

00
Q0
00
00
00
8o

00

00
00
00
00
00
00
00
00
00

WA

27.
27.

00
00

6.40
9.10

27
27.
27.
27,
15.
15.
27
27,
27.
27.
27.
27.
27,
19.
19.
27.
27.
27.
35.
35.
35
35.

.00

Q0
00
00
00
00

.00

Q0
00
00
00
co
go
10
10
00
00
00
00
00

.00

a0

.10

33.
33.
33.
33.
.00
33.
33.
33.
33.
33.

33

33

41
41
41
41

0o
00
00
00

00
00
00
00
00

.00
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
.00
.00
.00
.00
40.

00
00
00
00
0o
00
00
00
00
00
00

ao

KS

40,
40,
40,
40
40,
40.
40.
40.
40,
40.
40.
40.
40.
40.
40,
40,
40,
40
40,
40.
40,
40.
40,
40.
40,
40,
40.

00
00
go

.C0

00
00
00
00
00
¢o
00
00
00
00
00
0o
go

.00

Q0
00
00
00
00
00
00
00
0o

DX

500.
440,

20.

40.
500,
500.
500.
385.
100.

20.
s00.
500.
500.
500.
400.
600.
370.
100.

30.
500,
500.
500.
675.
250,
.00

20,
995,

65

¢o
Q0
00
00
00

00 -

00
a0
00
00
00
00
00
00
Q0
Q0
00
00
00
00
00
00
00
00

a0
00

RCURVA

90.
120,
120,
120,

75.

60.
120,

70.

70.

9999,
290.

60.

60.
500.
550.

9999,
210.
9999.
280.

65.

50.

50.

80.
250.
250.

9999,
9999,

O o o0 o o 00 0 0 00 0000000000000 0000
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GRIDPOINT

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18,
19,
20.
21,
22.
23,
24.
25.
26,
27.
28.
29.
30.
31.
iz,
3.
34.
35.
36.
37.
is.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.
49,

ANEXO 1

STAGE

b
o

.50
.10
.50
.20
.10
.90
.50
.18
.41
.38
.94
.95
.95
.85
.25
.75
.25
.10
.76
.76
.11
.62
.34
.26
.25
.98
.86
.61
.37
.18

e e < B N |
m = N h W N

T S I S T T TV T % S £ R N S s e |

-.07
-.10
-.21
-.30
-.49
-.49
-.48
-.55
-.67
-.72
-.73

D wtnhLtnunten WUttt Ln Ll LWLt Nttt Untnounoun

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.00
.00
.00
.01
.02
.03
.03
.03
.04
.07
11
.12
.14

34



m Hidroprojecto

GRIDPOINT STAGE 0
50. -.76 5.18
51. -.80 5.20
52. -.80 5.20
53. -.80 5.20
54. -.82 5.24
55. -.84 5.28
56. -.86 5.31
37. -.89 5.33
58. -.89 5.33
59. -.88 5.33
60. -.90 5.36
61. -.91 5.38
62, -.92 5.41
63. -.94 5.43
64. -.94 5.44
65. -.96 5.46
66. -.96 5.47
67. -.96 5.47
68. -.96 5.47
69. -.97 5.48
70. -.98 5.49
71. -.98 5.50
72. -.99 5.30
73. -.99 5.51
74. -.99 5.51
75. -1.00 5.5

LEFT BOUNDARY DATA

"~ Q GIVEN AT LEFT HAND BOUNDARY

ABSCISSA FUNCTION

.00 4.30
132.00 4.30
192,00 4.30
324.00 7.70
420,00 9.81

ANEX0 1



m Hidroprojecto

ABS5CISSA FUNCTION

516.00 10.32
744.00 10.45
804.00 10.33
864.00 8.45
960.00 4.30
1008.00 4.30
1116.00 4.30
1190.00 4,30

RIGHT BOUNDARY DATA

Q GIVEN AT RIGHT HAND BOUNDARY

BOUNDARY VALUE: .00

Q-H RELATION GIVEN AT RIGHT HAND BOUNDARY

REFERENCE AMPLITUDE PERICD PHASE

.25 1.05 750.00 562.50

LATERAL INFLOWS

INFLOW - BO0.1

- LATERAL INFLOW FUNCTION 1 IN GRID SECTION 4 SPECIFIED AS TABULATED FUNCTION
IN 13 POINTS

TIME (UNITS }:
.00 132.00 180.00 264.00 312.00 384.00 744.00 792.00 8&28.00 888.00
936.00 996.00 1050.00

DISCHARGE (M**3/5):

2.60 2.60 2.60 8.17 9.88 10.58 10.73 10.64 9.23 3.81
1.32 .31 .00

ANEXO 1 36
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INFLOW - BO0.2

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 132.00 192.00
996.00 1068.00 1170.00

DISCHARGE (M**3/8);

2,90 2.90 2.90
1.67 .50 .00
INFLCW - B0.3

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 132.00 180.00
948.00 1020.00 1060.00

DISCHARGE (M**3/8):

3.20 3.20 3.20
1.28 .24 .00
INFLOW - B1+B2+B3+B4

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 168.00 228.00
"~ 1116.00 1200.00 1280.00

DISCHARGE {(M**3/S):

.00 5.00 5.00
1.09 .35 .00

ANEXO 1

2 IN GRID SECTION 6 SPECIFIED AS TABULATED

312,00 408.00 504.00

8.57

11.05

11.60

744.00

11.73

3 IN GRID SECTION & SPECIFIED

264.00 312.00 396.00

8.96

11.02

11.96

732.00

12,11

804.00 840.

11.56

10.

AS TABULATED

792.00 828,

12.02

10.

4 IN GRID SECTION 14 SPECIFIED AS TABULATED

360.00

12.46

456.00 600.00

15.63

16.80

756.00

16.97

804.00 B840.

16.81

16,

FUNCTION

00 936,00

57 4.15

FUNCTION

00 888.00

55 4.60

FUNCTION

00 1020.00

02 3.7
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INFLOW - B5+B6+B7+B8

LATERAL INFLOW FUNCTION
IN 12 POINTS

TIME (UNITS ):
.00 156.00 228.00
936.00 1000.00

DISCHARGE (M**3/8):
.00 .05 .90
.02 .00

INFLOW - DESCARREGADOR

LATERAL INFLOW FUNCTION
IN 2 POINTS

TIME {UNITS ):
.00 2100.00

DISCHARGE (M**3/8):

-1.00 -1.00

INFLOW - B10

LATERAL INFLOW FUNCTION
IN 15 POINTS

TIME (UNITS }:
.00 156.00 192.00
840.00 924.00 984.00

" DISCHARGE (M**3/5):

.00 .04 .39
3.52 1.42 .53

ANEXO 1

5 IN GRID SECTICN 20 SPECIFIED AS TABULATED FUNCTION

264.00 312.00 732.00 780.00 804.00 876.00 912.00

1.05

.03

.18

.03

6 IN GRID SECTION 23 SPECIFIED AS TABULATED FUNCTION

7 IN GRID SECTION 29 SPECIFIED AS TABULATED FUNCTION

288.00 336.00
1056.00 1200.00

2,72
.15

3.41
.00

372.00

468.00

3.94

744

4,

.00

Q0

792.00 816.00

3.97

3.85
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INFLOW - LEITQO ESQUERDO

LATERAL INFLOW FUNCTION
IN 8 POINTS

TIME (UNITS ):

.00 820.00 860.00

DISCHARGE (M**3/S):

.00 .00 .50

INFLOW - B9.6+B9.7

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):
.00 240,00 282.00
1176.00 1344.00 1460.00

DISCHARGE (M**3/8):

8§ IN GRID SECTION 32 SPECIFIED

900.00 920.00 960.00 1000.00

.60 .70 .00 .00

9 IN GRID SECTION 32 SPECIFIED

468.00 540.00 660.00 828.00

6.07 717 7.91 8.14

.Q0 .14 .80
1.10 17 .Q0
INFLOW - DESCARREGADOR 2

LATERAL INFLOW FUNCTION
IN 2 POINTS

TIME (UNITS ):

.00 2100.00

DISCHARGE (M**3/8);
-1.00 -1.00

ANEXO 1

10 IN GRID SECTION 32 SPECIFIED

AS TABULATED FUNCTION

1200.00

.00

AS TABULATED FUNCTION

864.00 912.00 1092.00

.12 2.55

AS TABULATED FUNCTION
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INFLOW - EE.SOBRAL

LATERAL INFLOW FUNCTION
IN 5 POINTS

TIME (UNITS ):
.00 120.00 6Q00.00

DISCHARGE (M**3/8):
.00 .00 1.70

INFLOW - B11

LATERAL INFLOW FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 180.00 228.00
1080.00 1188.00 1320.00

DISCHARGE (M**3/5):
.00 .14 .74
2.27 .80 .18

INFLOW - B12+B13

LATERAL INFLOW FUNCTION
IN 15 POINTS

TIME (UNITS ):
.00 156.00 18¢.00
852.00 924.00 984.00

' DISCHARGE (M**3/8}:

.00 .05 .28
3.43 1.34 .46

ANEXO 1

11 IN GRID SECTION 36 SPECIFIED AS TABULATED FUNCTION

930.00 1730.00

12 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

432.00 516.00 636.00 780.00 804.00 840.00 888.00
1430.00

6.85 8.15 8.90 9.13 9.10 8.89 8.08

.00

13 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

288.00 324.00 372.00 456.00 744.00 792.00 816.00
1044.00 1120.00

3.18 3.74 4.11 4,32 4,37 4,34 4.19
.09 .00
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INFLOW - DESCARREGADOR 1

LATERAL INFLOW FUNCTION 14 IN GRID SECTION 46 SPECIFIED AS TABULATED FUNCTION
IN 2 POINTS

TIME (UNITS ):
.00 2100.00

DISCHARGE (M**3/5):
-1.00 -1.00
INFLOW - EE.BICANHO

LATERAL INFLOW FUNCTION 15 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 5 POINTS

TIME (UNITS ):
.00 120.00 600.00 930.00 1730.00

DISCHARGE (M**3/S):
.00 .00 .98 .98 .00
INFLOW - B18

LATERAL INFLOW FUNCTION 16 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 168.00 204.00 336.00 384.00 468.00 576.00 756.00 804.00 852.00
996.00 1080.00 1176.00 1250.00

DISCHARGE (M**3/5}):

.00 .11 .62 5.10 6.14 6.99 7.30 7.38 7.31 6.66
1.86 .61 .16 .00

ANEXO 1 41
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INFLOW ~ COMPORTAS MARIA DA MATA

LATERRL INFLOW FUNCTION 17 IN GRID SECTION 63 SPECIFIED AS TABULATED FUNCTION

IN 2 POQINTS

TIME {UNITS ):
.00 2100.00

DISCHARGE {M**3/85}):
-1.00 -1.00

INFLOW - EE.ALQUEIDAO

LATERAL INFLOW FUNCTION 18 IN GRID SECTION 69 SPECIFIED AS TABULATED FUNCTION

IN 6 POINTS

TIME (UNITS ):
.00 120.00 240.00

DISCHARGE (M**3/5):
.00 .00 3.00

STRUCTURES

STRUCT.NUME. 1 IN GRID

540.00 1350.00 2G50.00

4,00 4,00

SECTION 17 TYPE

COEF. DE PERDA DE CARGA 1.000

STRUCT .NUMB. 2 IN GRID SECTION 18 TYPE

COEF. DE PERDA DE CARGA 1.000

STRUCT .NUMB. 3 IN GRID SECTION 25 TYPE

COEF. DE PERDA DE CARGA 1.000

ANEXO 1

2

.00
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STRUCT.NUMB. 4 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 5 IN GRID SECTION
COEF. DE PERDA DE CARGA
STRUOCT.NUME. 6 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 7 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 8 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 9 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

" STRUCT.NUMB. 10 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 11 IN GRID SECTICON

CCEF. DE PERDA DE CARGA 1

ANEXO 1

30 TYPE

.000

37 TYPE

.000

38 TYPE

.000

43 TYPE

.000

51 TYPE

-000

52 TYPE

.000

58 TYPE

.000

67 TYPE

.000
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INITIAL DATA:

.00
.00
.00
.00
.02
.20
.38
.50

WL oW

NH:
64.00
16.10

-.30
-.80
-.91

2
1

.30
.72
.61
.06
.00
.48
.53
7

RS I VN S O I T T Y

1.22

.78
.81
.39
.53
.14
.02
NH:
63.78
16.40

ANEXC 1

5.00 5.00
5.00 5.00
5.00 5.00
5.00 5.00
5.03 5.03
5.20 5.20
5.1 5.43
5.50 5.51
59.00 54.00
12.90 11.50
3.75 3.25
.98 .86
-.49 -.49
-.80 -.80
-.92 -.94
-.99 -.99
480. TIME=
4.15 3.a8
3.87 2.99
4.71 4,81
5.06 5.09
3.92 3.90
3.48 3.48
2.32 2.14
.26 .06
.82 1.30
.76 1.29
.83 .68
1.13 .61
.48 .48
.37 .25
.13 L1
.01 .00
59.47 53.62
13.17 10.93
3.63 3.21
.97 .95

5.00 5.00
5.00 5.00
5.00 5.00
5.00 5.00
5.03 5.04
5.24 5.28
5.44 5.46
5.51 5.51
48.20 40.00
§.18 7.41
3.10 2.76
.61 .37
-.48 -.55
-.82 -.B84
-.94 -.96
-.99 -1.00

60.000 UNITS

3.92 7.23
2.86 4.55
4.84 4.88
4.97 4.77
3.90 3.85
3.35 3.18
2.00 1.78
.01 .00
.94 1.20
.66 1.02
.68 1.10
.61 .60
.38 .35
.23 .21
.10 .09
.00 .00
48.03 40.60
§.06 7.31
3.1 2.77
.69 .42

(5 (RS IS B 5 ;B I R S |

34.
.38
.76
.18
.67
.86
.96

I 0 I U N N Y|

35.
.37
.77
.22

.00
.00
.00
.00
.07
.31
.47

50

.13
.44
.88
.49
.76
.02
.60

.13
.89
.72
.49
.31
.15
.06

64

th o noonoteoon

29.
.54

.00
.00
.00
.00
.1
.33
.47

50

2.1

- b0 W dn b W

29,
.00
.25
.15

.07
.72
.89
.96

.75
.42
.98
.31
.67
.92
.55

.85
.09
.67
12
.27
.23
.05

54

N N o on nown

26,
.95

.00
.00
.00
.00
.12
.33
.47

10

1.62

— N W i N e L

26.
.00
.96
.15

.07
.73
. 89
.96

.76
.42
.02
.3
.67
.90
.55

.71
.23
.63
.77
.27
.23
.07

26

nnoononoonoanoon

22,
.95

.00
.00
.0¢
.00
A4
.33
.48

50

1.34

- N W o O s

22,
.95
.78
.15

.10
.74
.88
.97

.66
.42
.04
.31
.63
.90
.3

.03
74
.57
.45
.27
.18
.06

93

uUrn Lol

.00
.00
.00
.01
.18
.36
.49

.20
.85

1.26

- N s D e Ch

20.
.65
.73
.25

.21
.76
.90
.58

.40
.47
.06
.12
.54
.73
.07

.79
.77
.55
.39
.25
.16
.05

02

44



m Hidroprojecto

NH:

.30
.67
.22
.79
.85
.74
.47
.66

M oW s = Y s

1.20

.88
.80
.42
.53
.13
.02
NH:
€3.79
16.49

-.26
~-.68
-.74

=
L]

.30
.01
.43
.25
.52
.13
41
.06

= b o A ) WD s g

ANEXO 1

.44
.76
.84
.85

960.

B W b = U T e

.29
.21
.96
.75
.78
.74
.28

.22

.84
.83
.92

.08

.83
.37
11
.01

59.
13.

47
39

.74

.96

.36
.68
.75
.76

-.48
-.76
-.85
-.85

-.48 -.54
-.78 -.79
-.85 -.85
-.85 -.83

TIME= 120.000 UNITS

4.26
4.09
5.64
4.82
4.76
3.74
2.04

.05

1.30
1.58
.74
.59
.53
.24
.10
.00

53.69
11.02
3.28
.94
-.39
-.68
-.75
-.76

4.13 6.59
3.90 7.32
5.54 5.40
4,82 4.84
4.76 4,65
3.52 3.3
1.86 1.60
.01 .00
.95 1.16
.67 1.16
.73 1.17
.58 .58
.42 .38
.22 .20
.08 .07
.00 .00
48.03 40.54
8.25 7.54
3.17 2.81
.69 .45
-.39 -.45
-.70 -. M
=-.75 ~-.76
-.76 -.76

1440. TIME= 180.000 UNITS

o= N O WD LT

.29
.94
.14
.98
.33
.13
.09

.35

4.29
5.06
8.77
7.05
5.28
4.13
1.75

.08

4.27 6.81
4.95 9.90
B.66 8.48
6.61 6.19
5.28 5.09
3.85 3.57
1.48 1.07

.01 .00

= W o = - Oh

35.
.59
.81
.28
.54
.72
.76

W o= n o W oOn

.62
.81
.85

.05
.08
.40
.86
.42
.09
.43

.19
.05
.77
.49
.33
.18
.05

83

.19
.82
.48
.77
.74
.28
.79

= b s = N e

29.

.66
.82
.85

.80
.72
.04
.85
.20
.94
.38

.94
.19
.69
.13
.29
.22
.05

73

5.23
2.24

W = n ~J W

.07
.58
.73
.76

.96
.60
.88
.73
.44
.08
.72

B I N

26.
.23
.92
.07
.59
.73
.76

LE I N S T~ ) |

.67
.82
.85

.38
72
.87
.85
.19
.81
.38

.72
.28
.64
.78
.28
.21
.06

38

.66
.60
.44
.73
.72
.04
.12

= N = ods = B

22

.68
.82
.85

11
.72
.78
.85
.09
.91
.16

.10
.87
.27
.45
.28
A7
.05

.99
.17

t.75

W = U -] WO

.07
.61
.73
.76

.30
.60
.10
.73
.58
.04
.36

M o e O

20.
.84
.70
.16
.63
.74
.76

= N N~ W -l

.71
.83
.85

.83
.52
.79
.81
.88
.69
.93

.79
.88
.54
.40
.25
.15
.04

12

.58
.44
.25
.44
.30
.73
.51

45
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NH:

63.
16.
.53
.90
.19
.57
.63
.63

11
11

R I (—

NH:

63.
16.
.67
.21
.15
.37

.21
.22
.00
.93
.44
.54
.12
.02

78
51

N

.54
.80
.18
.41
10,
.56
.00
.56

40

.41
.29
.03
.08
.59
.73
.13
.03

86
57

ANEXO 1

.83 1.33
.85 1.79
1.02 .85
1.27 .70
.54 .53
.37 .24
.10 .08
.01 .00
59.49 53.68
13.53 11.10
4.03 3.58
1.10 1.10
-.28 -.31
-.57 -.57
-.63 -.63
-.63 -.63
1920. TIME=
4.50 4.21
6.17 5.75
11.08 10.96
11.15 11.26
9.77 9.62
6.56 6.56
2.45 1.91
.51 .12
.80 1.50
.84 1.86
1.05 .89
1.44 .81
.72 LT
.51 .32
.10 .07
.01 .00
59.59 53.58
13.59 11.18
4.20 3.77
1.38 1.38.
.03 -.01
-.37 -.37

240.

48.
.42
.47
.B2
.31
.59
.63
.63

48,
.49
.67

.98
.69
.84
.68
.42
.22
.06
.00

07

.18
.59
10.
10.
.62
.87
.48
.02

92
73

.88
.
.89
.78
.56
.28
.06
.00

16

1.12

.01
.39

40.
.72
.10
.55
.37
.60
.63
.63

(2%

000 UNITS

"

40

.19
.24
.27
.64
.38
.20
.04
.00

54

.34
.06
10.
10.
.93
.23
.83
.00

84
12

.35
.28
.28
.73
.50
.25
.03
.00

.75
.79
.33
.87
.08
.41

35

35

.18
17
.57
.52
.33
217
.02

.89
.78
.10
.37
.45
.61
.63

.90
10.
10.
.40
.67
.60
.42

77
84

.13
.22
.91
.60
.4
.21
.01

.87
.83
.33
.M
.18
.42

29.
.50

.01
.24
.79
.22
.27
.21
.02

92

2.53

30.
.59
.81
.34
.22
.43

.00
.48
.62
.63

.35
10.
10.
.28
.62
.21
.30

46
52

.09
.23
.83
.40
.32
.25
.01

13

26.
.30

.76
.33
.14
.84
.29
.20
.03

59

2.19

10

26,
.59
.52
.34
.24
.44

.00
.49
.62
.63

.40
10.
.22
.28
.34
.13
.30

46

.83
.34
.77
.97
41
.24
.01

63

23.
.42
.01
.00
.51
.62
.63

= 1 WO O o W

23,
.51
.35
.34
.26
.44

.24
.86
.65
.49
.29
.16
.01

19

.76
.46
.96
.28
.89
.13
.24

.19
.96
.69
.54
.40
.18
.01

490

20.
11

.82
.97
.64
.42
.26
.14
.06

22

1.94

10

11

[N VIR |

20.
.22
.27
.27
.29
.44

.09
.53
.62
.63

.21
10.

36

.4
.46
.03
.56
.22

.96
.96
.78
.46
.34
.15
.07

50

46
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NH:

NH:

63.
16.
.91
.44
.65
.01
.37
.53

11

11

.45
.46

.56
.45
.14
.20
.68
.28
.50
.22

99
68

=
]

.49
.77
19,
20.
26.
24,
19.
L1

10
22
31
46
93

ANEXO 1

.45
.46

-.45
-.46

-.45 -.46
-.46 -.46

2400, TIME= 300.000 UNITS

5.51 4.72
6.49 6.46
14.76 14.36
14.88 16.12
16.82 16.65
14.37 14.37
13.11 13.72
10.94 11.35
.86 1.68
.82 2.32
1.13 .97
1,41 .89
.85 .85
.89 .55
.52 .55
.23 .24
59.77 53.59
13.71 11.08
4.44 4.00
1.69 1.68
.53 .50
-.01 -.01
~.43 -.50
-.54 -.55
2880. TIME=
6.81 5.51
7.45 6.95
18.82 18.47
19.79 22.73
25.55 25.37
24.46 24.486
19,53 19.27
11.31 11.40

4.31 12.42
6.41 15.31
14.24 14.03
15.33 14.46
16.65 15.80
13.72 13.17
2.83 3.67
11.45 11.47
.84 1.43
.66 1.39
.97 1.34
.84 .76
.65 .60
.52 .31
.11 .14
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VELOCIDADES MINIMAS

.93 .72 .90 .84 .65
.74 .52 .80 .59 .64
.58 .58 .54 .64 .78
.48 . .37 .38 .48
.38 .47 .43 .34 .35
.51 .35 .23 .22 .20
.10 .08 .06 -.10 -.06
.00 -.01 -.03 -.03 .00
ENVOLVENTE DAS TENSOES TANGENGIAILS
8.4% 0.70 11.35 7.21 10.90
11.24 7.33 41.26 3.16 5.42
3.27 1.78 1.73 1.59 2.85
2.99 2.80 .95 .78 .89
.43 1.08 1.09 .79 .83
4,51 1.79 .69 .78 .56
1.07 .69 .87 .19 17
.19 12 .13 .11 4.75

.60
.88
.51
.35
.31
A7

(kf/m2)

35.60
3.14
2.41

.35
.79
.74
.10

ENVOLV. DIAM. ENROCAMENTOS - RAMETTE {mm)

641.
849.
196.
226.
32.
341,
64.
12,

ANEXO 1
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126.
212,
65.
135.
52.
8.

858.
3118.
131,
57.
63.
42,
66,
8.
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228,
120.
47.
47.
47,
15,
B.

824.
325,
216.
53.
50.
33,
13.
3599.

2690,
237.
144,

33.
48.
44,

7.

.67
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.20
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207.
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7.

.66
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.59
.66
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.20

.27

.48

.27
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21.
102.
118.
29.
77.
16.

.76
.50
.39
.39
.26

.15

21.60

.32
.52
.50
.30

1632,
150.
143.

20,
31.
38.
18.

.52
.54
.30
.35
.22
.13
.02

1.59
.40
.43
.95
.47
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187.
120.
24,
26.
57.
28,
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ENVOLV. DIAM. ENROCAMENTOS - MAYNORD (mm)

65. 50. 91, 54, 52,  103. 85, 28.  106. 28.
62. 39. 405, 40, 92, 57. 39, 4. 37. 48.
50. 27. 26. 23. 43, 34. 27. 22, 39. 23.
42. 48, 19. 14. 17. 9. 77. 31. 6. 6.
9. 22. 22. 14, 14, 13, 10. 11. 12, 10.

136. 55. 17. 19. 13. 18. 37. 35, 15. 24,

28. 24, 32. 5, 4. 2. 2. 5. 6. 10.
3. 3. 3. 3. 256,

ENVOLV. DIAM. ENROCAMENTOS - C.ENGIN. (mm)

255, 321, 340. 216. 327. 1088, 409, 184. 648. 181,

337. 220. 1237, S0. 129. 94, 82. 8. 60. 74.
78. 49, 52. 48, 86. 57. 46, 40. 57. 48.
80. 84, 23. 19, 21, 3. 119. 47, 8. 9.
13. 26, 26. 19. 20, 15. 11. 12. 12. 10.

135. 54, 16. 19. 13. 18. 31. 31. 15. 23.
26. 21. 26. 6. 3. 3. 3. 7. 7. 11.

5. 3. 3. 3. 142,

ANEXO 1
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CAUDAIS DESCARREGADOS

DESCARREGADOR 3 DESCARREGADOR 2

N TEMPO QD3 VACD3 QD2 " VACD2
(min. ) (m3/s) (m3) (m3/s) (m3)
3520. 440.0 .000 0. .000 0.
3680. 460.0 .000 0. .036 1.
3840. 480.0 .000 a, 2.628 1617.
4Q00. 500.0 .Q00 0. 4.579 6000.
4160. 520.0 .000 0. 6.038 12424.
4320, 540.0 .Q00 0. 7.020 20291,
4480, 560.0 .Q00 0. 7.71 29142.
4640, 580.0 .000 0. 8.356 38782.
4800. 600.0 .000 0. 9.018 49203,
4560. 620.0 .000 0. S.688 60428.
5120. 640.0 .000 0. 10.345 72451,
5280. 660.0 .Q00 0. 10.956 85237.
5440. 680.0 132 68. 11.457 S8693.
5600, 700.0 .313 33, 11.875 112700.
5760. 720.0 .500 B817. 12,236 127171,
5920. 740.0 .694 1534, 12,560 142052.
6080. 760.0 . 888 2483, 12.848 157300.
6240. 780.0 1.072 3661. 13.097 172871.
6400. 800.0 1.213 5037. 13.284 188710.
6560. 820.0 1.298 6554. 13,325 204691,
6720. 840.0 1.221 8081. 13.261 220672,
6880. 860.0 1.012 S441. 12.878 236387.
7040. 880.0 .540 10390. 11.973 251350.
7200. 900.0 L0776 10743. 10.720 264988,
7360. 920.0 .000 10755. 9.191 276991,
7520. 940.0 .000 10755. 7.020 286731.
7680. 960.0 .000 10755. 4.834 293839,
7840, 980.0 .000 1Q755. 2,933 298478.
8000. 1000.0 .000 10755. 1.261 300963.
8160. 1020.0 .000 1Q0755. 017 301657,
8320. 1040.0 .000 10755. .000 301657.

ANEXO 1

DESCARREGADOR 1

oD
(m3/s)

N -1 ;o =

15

1"

B = O

.000
.000
.000
.285
.979
.433
L3771
.210
.133
.229
.550

12.

13.

15.

16.

17.

18.
18.

18,

17.
.825
13.
.521
.100
.675
411
.389
.710
.000
.000
.000

065
699
334
810
965
661
804
412
384

877

VACD1
(m3)

0.

0.

0.

306.
3611,
9345.
16452.
24599,
33789,
44185,
56028.
69583.
85034.
102462.
121773.
142678.
164707,
187240.
209623,
2311867,
251133,
269015,
284268.
296644,
306099.
312729,
316782,
318596.
318841.
318841.
318841.

€0



m Hidroprojecto

DESCARREGADOR 3

COTA CRISTA = 4.85

COMPRIMENTO = 35.0

INSTANTE = B821.8

QMAX = 1.30 HMAX = .083 VOL = 10755,
DESCARREGADOR 2

COTA CRISTA = 2.65

COMPRIMENTO = 140.0

INSTANTE = 826.4

QMAX = 13.34 HMAX = ,156 VOL = 301657.
DESCARREGADOR 1

COTA CRISTA = 1.65

COMPRIMENTO = 140.0

INSTANTE = 774.9

QOMAX = 18.82 HMAX = .1986 VOL = 318841.

ANEXC 1
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SIMULACAO DA PROPAGAGCAO EM REGIME
VARIAVEL DA CHEIA CORRESPONDENTE AQ PERIODO
DE RETORNQ T = 25 ANOS






m Hidroprojecto

GENERAL DATA

GRID FROM J=

RI0O PRANTQ - LEITO REGULARIZADO

KAAXRRKEARAA AT AR AN AR Rk Ak ko dh ki ik ki kiikihikhkhidik

* % ¥ % * ¥ % * »*

MODELO PARA A SIMULACAO DE PROCESS0S HIDRODINAMICOS

HIDRODIN / CANALVAR

DESENVOLVIDO NA HIDROPROJECTQ, CONSULTORES DE
HIDRAULICA E SALUBRIDADE SA, LISBOA, PORTUGAL

% % * % X * % =

ARER AT RR A AR AL AT IR AR AAAAAAAAARNRAN N AR AR RN R ALk hA Ak

PERIODQ DE RETORNO T = 25 anos

TO J= 75

SIMULATION QF 15360 TIME STEPS OF .125 UNITS
CUTPUT DISPLAYED EVERY480 TIME STEPS

CUTPUT PRINTED EVERY480 TIME STEPS

WEIGHTING COEFFICIENT IN DIFFERENCE SCHEME= 620
NUMBER QF ITERATIONS ON COEFFICIENTS= 3
BOUSSINESQ COEFFICIENT= 1.00

ACCELERATION DUE TO GRAVITY= 9.871 M/S**2

NUMBER OF LATERAL INFLOW SOURCES= 18

NUMBER OF STRUCTURES= 11

SECCAQ DE ESCORMENTO ACIMA DE HA RECTANGULAR

" GRIDPOINT AND SECTION DATA

POINT HR
1 62.85
2 57.80
3 52.80
4 46.96
5 38.80

ANEXC 1

63.
59.
53.
47.

41

60
40
50
80

10

HB WR WA WB KS DX
64.00 2.00 5.00 45.00 17.50 970.00
60.50 1.70 4.30 90.00 17.50 1210.00
55.00 2.70 4.30 90.00 17.50 920.00
49.00 3.30 4.30 90.00 17.50 1480.00
42.50 1.00 7.00 150.00 17.50 950.00

RCURVA

899599,
9999,
9999.
9989,
9999.

O o o O O
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H

POINT

o -1 o
[ I o % R Y
=S 4 « B PV ]

9
10
11
12
13

g
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

%]
—

—_
—

34 -.
35 -.
36 -.
37 -.
38 -.
39 -.
40 -1,
;41 -1,
42 -1,
43 -1,
44 -1,
45 -1,
46 -1,
47 -1,
48 -1,

ANEXO 1

—_ -
[ |

-~ O

Sl S A B o Y N TR ' U S N O - Y ) I s

HR

droprojecto
HA HB
35.20 36.00
25.90 31.00 3
26.60 27.00 1
23.00 25.00 1
19.80 21.00 2
16.80 17,50 2
12.90 14,00 2
11.90 12.00 2
S.50 9.52 5
9.00 9.02 5
8.81 8.83 5
7.22 7.25 3
9.50 9.52 20
29.03 S.05 5
8.75 8.77 5
8.20 8.22 5
7.75 7.77 5
7.15 T.17 5
7.05 7.07 5
6.76 6.78 2
6.75 6.77 5
6.15 6.17 5
5.80 5.82 5
5.53 5.55 5
5.43 5.45 5
5.41 5.43 2
5.24 5.26 5
5.20 5.22 10
4.95 4.97 10
4.70 4.72 10
4.40 4.42 10
3.80 3.82 5
3.80 3.82 8
3.77 3.79 12
3.95 3.97 12
3.88 3.90 12
4.02 4.04 10
4.00 4.02 10
3.75 3.77 12
3.64 3.66 12
3.48 3.50 12
3.34 3.36 12
3.32 3.34 12

.30
.00
.70
.70
.30
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.50
.00
.00
.00
.00
.00
.50
.00
.00
.00
.00
.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

M i b by -1 = W

14

15.
15.
20.

21
21
21
21
21
21
21
21
21
21
21
21
21
21

25.
25.

25

25.

27.
27.
27.
18.
18.
27.
27.
27.
27.
217,

WA

.00
.00
.00
.70
.30
.70
.30
.00
.05
.27
69
24
10
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
6o
.00
00
.70
.10
00
00
00
00
00
00
00
00
00
00

160.
120.
220.

70.
100.
150.

220
30
200

350.
305.
293,

20

27.
27.

27
27
27

27.

27

27.
27.
27.
27.
27.
27.
27.

31
31
31
31

26,
26.
33.
33.
33.
30.
30.
33.
33.
33.
33.
33.

WB

00
00
00
00
00
00
.00
.00
.00
00
00
00
.20
go
0o
.00
.00
.00
0o
.00
00
00
00
00
00
00
00
.00
.00
.00
.00
00
00
00
00
0o
00
00
0o
0o
00
00
00

17.
17.
17.
17.
17,
17.
17.
20,
25.
30.
30.
30.
30.
30.
30.
30.
30.
30,
39,
30.
30.
30,
30.
30.
30.
30.
30.
35.
35,
35.
35.
35.
35.
35.
35.
35.
35.
35.
35,
35.
35.
40,
40,

DX

1500.
1200
§870.
1050,
1300,
940.
580.
900.
335.
465
650.
40.
20.
290.
500,
400
465,
135,
250.
30.
720.
500.
365.
135.
20.
430.
50.
500.
500.
500.
475.
25.
100
40Q0.
500.
350.
100.
50.
350,
650.
550.
200.
250.

00

.00

00
00
00

00 -

00
00
00

.00

00
00
00
00
00

.00

00
00
00
00
00
00
00
00
00
00
Q0
6o
Q0
00
00
00

.00

00
00
00
00
00
0o
00
Q0
00
00

RCURVA

9999
5999,
9999,
9999,
9999,
9999.
9999.
9599.
80.
35.
100.
9999.
9999,
60.
40,
40.
130,
9999,
9999,
9999,
40.
50.
120.
9999,
9999.
100.
9999.
100.
80.
100.
60.
9995.
998§,
150,
80.
$999.
75.
75.
60.
50.
50.
50.
100.

O O C O O O 000000000 0Cc o000 0000 000000000000 000D 0O0oOCoO o
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m Hidroprojecto

POINT HR

49 -1
50 -1
51 -1
52 -1
53 -1
54 -1
55 -1
56 -1
37 -1
58 -2,
5%  -2.
60 -2.
61 -2.
62 -2.
63 -2.
64 -2,
65 -2.
66 -2,
67 -2,
68 -2.
69 -2.
70 -2,
M -2
72 -2,
73 -2.
74 -2.
75 -1

LEIIro DE FUNDO

INITIAL DATA

.67
.75
.79
.80
.80
.85
.90
.95
.98

00
00
05
10
15
20
24
30
33
34
35
40
45

.30

57
59
60

.50

GRIDPOINT

T O = W N =

ANEXO 1

BN RN RN NN NN R R R RN W RN RN W W W W W W W oW

.33
.25
.00
.Q0
.20
.15
.10
.05
.51
.50
.00
.95
.90
.85
.80
.76
.70
.51
.50
.65
.60
.55
.50
.43
.41
.40
.20

L I A I T N T o T S N R S T N N P S T T N A

MOVEL

STA

64
59
54.
48,
40.
34,

GE

.00
.00

00
20
00
5¢

HB

.35
.27
.02
.02
.22
.17
.12
.07
.33
.52
.02
.97
.92
.87
.82
.78
.72
.53
.52
.67
.62
.57
.52
.45
.43
.42
.22

LI DS B S T |

12.
12.
.30
.00
12.
12.
12.
12.
10.
10.
12.
12.
12.
12.
12.
12.
12.

19

12

.00
.00
.00
.00
.00
.00

00
00

0o
00
Q0
00
00
00
00
00
00
00
00
go
0o

.00
19,
12.
.Q0
12.
20.
20.
20.
20.
.00

00
00

00
00
00
00
og

27.
27.

WA

00
00

6.40
9.10

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.10
10
.00
.00
.00
.00
.00
.00
.00
.10

33.
33.
33.
33.
33,
33.
.00

33

33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.
33.

41
41
41
41
40

00
00
00
00
0o
0o

0o
00
00
00
00
00
00
00
00
00
go
go
00
0o
00

.00
.00
.00
.00
.00

40

40.

40

40.
40.
40.
40,
40.
40.
40.
40.
40.
40.
40,
49.
40,
40.
40.
40,
40.

49

40.
40.

40

40,
40.

40

KS

.00
00
.00
00
00
00
00
00
00
00
00
co
0o
0o
00
0o
co
00
00
0o
.00
00
00
.00
Q0
00
.00

DX

500.
440,

20.

40,
500.
500.
500.
385.
100.

20.
500.
500.
500.
500
400.
600
370
100

30
500
500.
500,
675.
250

65.

20.
999.

00
Q0
Qo
00
00

00’

0¢
00
00
00
00
00
00

.00

00

.00
.00
.00
.00
.Q0

6o
00
00

.00

00
00
00

RCURVA

90.
120.
120.
120.

75.

60.
120.

70.

70.

9959,
280,

60.

60.
500.
550.

9999,
210,
9993,
280.

65.

50.

50.

80.
250.
250.

9999,
9999,

o O O 0O O 0 o o0 O Cc O 0 0 0 o 00 o D0 o0 000 o0 0o0
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m Hidroprojecto

GRIDPOINT

7.
8.
9.
10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20,
21.
22.
23.
24,
25.
26.
27.
28,
29,
30.
31,
iz.
33.
34,
35.
36.
317.
38.
39,
40.
41.
42.
43,
44 .
45.
46.
47.
48.
49,

ANEXO 1

STAGE

3]
w

.50
.10
.50
.20
.10
.90
.50
.18
L4
.38
.94
.95
.95
.85
.25
.75
.25
.10
.76
.76
11
.62
.34
.26
.25
.98
.86
.61
.37
.18

—_ s s = BB
L = N WO N

e 5 T+ TN % TN 7Y I ¥V I ¥V [t S S S~ N R |

-.07
-.10
-.21
-.30
-.49
-.49
-.48
-.35
-.67
-.72
-.73

Mt N th 1w oo nnononon bnoanotnonnon AL bnn Lol Ol 0 bnan ool non A noun

.00
.00
.00
.00
.00
.00
.00
.00
.00
.0C
.00
.00
.0C
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.02
.03
.03
.03
.04
.07
.11
.12
L4

66
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GRIDPOINT STAGE Q
50. -.76 5.18
51. -.80 5.20
52. -.80 5.20
53, -.80 5.20
54. -.82 5.24
55, -.84 5.28
56, -.86 5.3t
57. -.89 5.33
58. -.89 5.33
59. -.88 5.33
60. -.90 5.36
61. -.91 5.38
62. -.92 5.41
63. -.94 5.43
64. -.94 5.44
65. -.96 5.46
66. -.96 5.47
67. -.96 5.47
68. -.96 5.47
69. -.97 5.48
70. -.98 5.49
71. -.98 5.50
72. -.99 5.50
73. -.99 5.51
74. -.99 5.51
75. -1.00 5.51

LEFT BOUNDARY DATA

Q GIVEN AT LEFT HAND BQUNDARY

ABSCISSA FUNCTION

.00 4.30
96.00 4,30
132.00 4.30
180.00 4,30
312.00 12.39
396.00 14.66

ANEXO 1
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ABSCISSA

492.
744,
804.
864.
972.
1092,
1180.

00
00
00
00
00
00
00

FUNCTION

15.
15.
15.
12,
4,
4,
4,

RIGHT BOUNDARY DATA

Q0 GIVEN AT RIGHT HAND BOUNDARY

BOUNDARY VALUE:

Q-H RELATION GIVEN AT RIGHT HAND BOUNDARY

REFERENCE AMPLITUDE

.25

1

LATERAL INFLOWS

INFLOW

" LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME

.00

BO.13

.05

{UNITS }):
96.00 144.00

948.00 1008.00 1050.00

DISCHARGE (M**3/5):

2.60
1.48

ANEXO 1

2.60

.34

2.60

PERICD

750.00

PHASE

562.50

1 IN GRID SECTION 4 SPECIFIED AS TABULATED FUNCTION

252.00

13.42

300.00

15.13

360.00

15.75

744.00

15.94

792,00 828.00 900,00

15.80

13.70

4.

42

68
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INFLOW - B0.2

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 96.00 132.00
972.00 1068.00 1170.00

DISCHARGE {M**3/85):

2.90 2,90 2.90
3.63 .76 .00
INFLOW - BO0.3

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS ):

.00 96.00 132.00
200.00 972.00 1060.00

DISCHARGE (M**3/S):

3.20 3.20 3.20
5.41 1.09 .00
INFLCW - B1+B2+B3+B4

LATERAL INFLOW FUNCTION
IN 13 POINTS

TIME (UNITS }:

.00 144.00 204.00
" 1020.00 1116.00 1280.00

DISCHARGE (M**3/5):

.00 5.00 5.00
3.51 1.61 .00

ANEXO 1

2 IN GRID SECTION 6 SPECIFIED AS TABULATED

168.00

2.90

276.00

12.35

360.00

16.07

468.00

17.20

744.00 B04.

17.42

17.

3 IN GRID SECTION 9 SPECIFIED AS TABULATED

166.00

4.15

4 IN GRID SECTION 14 SPECIFIED AS TABULATED

240.00

13.91

288.00

16.59

312.00 396.00 456.00

17.03

22.26

23.88

372.00

17.80

564.00 744.00 804.

24.92

732.00

17.99

25.21

792,

17.

24

FUNCTION

00 840.00

19 15.69

FUNCTION

00 828.00

84 15.67

FUNCTION

00 840.00

.97 23.80
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INFLOW - BS5+B6+B7+B8

LATERAL INFLOW FUNCTION
IN 12 POINTS

TIME (UNITS ):
.00 120.00 192,00
900.00 1000.00

DISCHARGE (M**3/%5);
.00 .03 1.27
211 .00

5 IN GRID SECTION 20 SPECIFIED AS TABULATED FUNCTION

216.00 276.00 540.00 756.00 780.00 804.00 876.00

1.48 1.63 1.65 1.65 i.64 1.53 .26

INFLCOW - DESCARREGADOR 3

LATERAL INFLOW FUNCTION
IN 2 PQINTS

TIME {UNITS }:
.00 2100.00

DISCHARGE (M**3/5):

-1.00 -1.00

INFLOW - B10

LATERAL INFLOW FUNCTION
IN 15 POINTS

TIME {UNITS ):
.00 132.00 156.00
864.00 948.00 1008.00

" DISCHARGE (M**3/5):

.00 .10 .45
4.42 1.46 .52

ANEXO 1

6 IN GRID SECTION 23 SPECIFIED AS TABULATED FUNCTION

7 IN GRID SECTION 29 SPECIFIED AS TABULATED FUNCTION

252.00 300.00 360.00 444.00 744.00 792,00 828.00
1104.00 1200.00

3.87 4,99 5.61 5.87 5.94 5.90 5.52
.09 .00
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INFLOW -

LEITO ESQUERDQ

LATERAL INFLOW FUNCTION 8 IN GRID SECTION 32 SPECIFIED AS TABULATED

IN 15 POINTS
TIME (UNITS ):
.00 540.00 580.00

1000.00 1020.00 1040.00

DISCHARGE (M**3/5):

.00 .00 .33
2.20 1.69 .94
INFLOW - B9.6+B9.7

LATERAL INFLOW FUNCTION
IN 13 POINTS

620.00 680.00
1060.00 1100.00

76G.00 800.00

-85 1
.42

14 1
.00

.58 1.97

860.00 920.

2.73 3.

9 IN GRID SECTION 32 SPECIFIED AS TABULATED

TIME (UNITS )
.00 204.00 252.00 432.00 516.00 624.00 816.00
1140.00 1248.00 1460.00
DISCHARGE (M**3/5):
.00 17 1.03 8.84 10.75 11.73 12.11
2.36 .74 Q0
INFLOW - DESCARREGADOR 2

LATERAL INFLCW FUNCTICN
IN 2 POINTS

TIME (UNITS ):

.00 2100.00

DISCHARGE (M**3/3):
-1.00 -1.00

ANEXO 1

10 IN GRID SECTION 32 SPECIFIED

864.00 912,

12.04 11

A5 TABULATED

.46 5.

FUNCTION

00 9580.00

10 2.59

FUNCTION

00 1056.00

24

FUNCTION

T
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INFLOW - EE.SOBRAL

LATERAL INFLOW FUNCTION
IN 5 PQINTS

TIME {UNITS ):
.00 120.00 600.00

DISCHARGE (M**3/S}):
.00 .00 1.70

INFLOW - Bit

LATERAL INFLOW FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 156.00 216.00
1080.00 1188.00 1332.00

DISCHARGE (M**3/8}):
.00 .27 1.73
3.37 1.20 .28

INFLOW - B12+B13

LATERAL INFLOW FUNCTION
IN 15 POINTS

TIME (UNITS ).
.00 132.00 156.00
852.00 924.00 984.00

© DISCHARGE (M**3/8);:

.00 .13 .57
5.11 1.99 .67

ANEXC 1

11 IN GRID SECTION 36 SPECIFIED AS TABULATED FUNCTION

930.00 1730.00

12 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

384.00 480.00 612.00 768.00 B804.00 840.00 888.00
1430.00

g.59 12.01 13.25 13.60 13.55% 13.23 12.00

.00

13 IN GRID SECTION 40 SPECIFIED AS TABULATED FUNCTION

252.00 312.00 372.00 420.00 732.00 792.00 816.00
1068.00 1120.00

4,55 5.83 6.28 6.41 6.49 6.44 6.21
.13 .00
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INFLOW - DESCARREGADOR 1

LATERAL INFLOW FUNCTION 14 IN GRID SECTION 46 SPECIFIED AS TABULATED FUNCTION
IN 2 POINTS

TIME (UNITS ):
.00 2100.00

DISCHARGE (M**3/S):
-1.00 -1.00
INFLOW - EE.BICANHO

LATERAL INFLOW FUNCTION 15 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 5 POINTS

TIME (UNITS ):
.00 120.00 600.00 930.00 1730.00

DISCHARGE (M**3/S):
.00 .00 .98 .98 .00
INFLOW - BI18

LATERAL INFLOW FUNCTION 16 IN GRID SECTION 47 SPECIFIED AS TABULATED FUNCTION
IN 14 POINTS

TIME (UNITS ):
.00 144.00 180.00 252.00 336.00 396.00 468.00 744.00 804.00 852.00
1008.00 1080.00 1188.00 1250.00

DISCHARGE (M**3/S}:

.00 .24 1.14 4,94 8.65 9.92 10.59 10.97 10.86 9.89
2.38 .91 .20 .00

ANEXO 1 73
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INFLOW - COMPORTAS MARIA DA MATA

LATERAL INFLOW FUNCTION 17 IN GRID SECTION 63 SPECIFIED AS TABULATED FUNCTION
IN 2 PQINTS

TIME (UNITS ):
.00 2100.00

DISCHARGE (M**31/S5):
-1.00 -1.00
INFLOW - EE.ALQUEIDAQ

LATERAL INFLOW FUNCTION 18 IN GRID SECTION 69 SPECIFIED AS TABULATED FUNCTION
IN 6 POINTS

TIME (UNITS }:
.00 120.00 240.00 540.00 1350.00 2050.00

DISCHARGE (M**3/8):

.00 .00 3.00 4.00 4.00 .00
STRUCTURES
STRUCT.NUMB. 1 IN GRID SECTION 17 TYPE 2

COEF. DE PERDA DE CARGA 1.000

STRUCT .NUMB. 2 IN GRID SECTION 18 TYPE 2

COEF. DE PERDA DE CARGA 1.000

STRUCT .NUMB. 3 IN GRID SECTION 25 TYPE 2

COEF. DE PERDA DE CARGA 1.0Q0
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STRUCT.NUMB. 4 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT .NUMB. 5 IN GRID SECTION

COEF. DE PERDA DE CARGA |

STRUCT.NUMB., 6 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 7 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB, 8 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 9 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMB. 10 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

STRUCT.NUMBE. 11 IN GRID SECTION

COEF. DE PERDA DE CARGA 1

ANEXO 1

30 TYPE

.000

37 TYPE

.000

38 TYPE

.000

43 TYPE

.000

51 TYPE

.000

52 TYPE

.000

58 TYPE

.000

67 TYPE

.000

75
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INITIAL DATA:

.00
.00
.00
.00
.02
.20
.38
.50

oWnoWwow;on o LnoLnoun

NH:
64.00
16.10

-.30
-.80
-.91

s
1]

.30
.71
.79
.10
.07
.52
.54
.78

[ I R ¥ B % I N

1.22
1.11
.79
.81
.40
.54
.14
.02
NH:

63.78
16.39
4.13
1.70

ANEXC 1

5.00 5.00
5.00 5.00
5.00 5.00
5.00 5.00
5.03 5.03
5.20 5.20
3.41 5.43
5.50 5.51
59.00 54.00
12.90 11.50
3.75 3.25
.98 .86
-.49 -.49
-.80 -.80
-.92 -.94
-.98 -.99
480. TIME=
4.15 3.88
3.83 3.00
4.86 4.93
5.09 5.13
3.98 3.96
3.52 3.52
2.33 2,14
.26 .06
.82 1.30
.75 1.33
.84 .69
1.13 .61
.49 .49
.37 .25
.13 .11
.01 .00
§G.47 53.62
13.18 10.91
3.65 3.22
.97 .96

5.00 5.00
5.00 5.00
5.00 5.00
5.00 5.00
5.03 5.04
5.24 5.28
5.44 5.46
5.51 5.51
48.20 40.00
g8.18 7.41
3.10 2.76

.61 .37
-.48 -.35
-.82 -.84
-.94 -.96
-.99 -1.00

60.000 UNITS

3.92 7.23
2.88 4,86
4.94 4.97
3.01 4.79
3.96 3.90
3.38 3.21
2.01 1.78
.01 .00
.93 1.20
.64 1.04
.69 1.1
.61 .60
.3% .36
.23 .21
.10 .09
.00 .00
48.03 40.60
8.08 7.34
3.12 2.78
.69 .42

tnonowonono oo

.00
.00
.00
.00
.07
. 31
.47

6.38

— ) L = s s LA

35.

.76
.18
.67
.86
.96

12
.72
.97
.51
.78
.04
.61

.13
.91
.13
.49
.31
.19
.06

64

6.40

.78
.22

N 1 onoWn oan

29.
.94
11
.07
.72
.89
.96

- W e ] W

29,
.03
.26
.15

.00
.00
.00
.00
L1
.33
.47

50

.75
.67
.03
.32
.68
.94
.55

.85
.10
.67
11
.27
.24
.05

54

oot Lh i

26.
.95

.00
.00
.00
.00
.12
.33
.47

10

1.62

— W s O e W

26

.07
.73
.89
.96

.75
.67
.05
.32
.74
.92
.55

.1
.24
.64
17
.27
.23
.07

.27
.03
.96
.15

m no;hononon

22,
.95

.00
.00
.00
.00
14
.33
.48

50

1.34

- N W e W o W

22

.10
.74
.88
.97

.66
.67
.06
.32
.68
.92
.32

.03
.76
.57
.45
.28
.18
.06

.92
.98
.79
.15

L5 0 B 6 1 TN ) R ) R 5 3 SRS £ B & 3}

= bW = N =

20.
.68

.00
.00
.00
.01
.18
.36
.49

.20
.85
.26
.21
.76
.90
.98

.39
.69
.10
11
.58
.75
.08

.78
.78
.58
.38
.25
.16
.05

03

1.74

.24

76
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NH:

.30
.67
.72
.10
.09
.91
.56
.68

B o o O

.90
.82
.43
.85
.13
.02
NH:
63.79
16.48

-.24
~-.67
-.74

s
f

.30
.90
.38
.95
.27
.95
.76
.13

Lol % T N o + I o T o o T N

ANEXO 1

960. TIME= 120.

b W = o e

29,
13.
.78
.98
.34
.67
.75
.76

.44
.76
.84
.85

.29
.16
.44
.03
.99
.91
.34
.22

.84
.82
.93
10
.54
.38
12
.01

47
40

1440,

M od= O (0 O U

.23
.95
A7
.54
.81
.95
.38
.37

-.47
~-.76
-.84
-.85

4.26
4,09
6.09
5.13
4.96
3.9
2.11

.05

1.30
1.67
.76
.60
.54
.25
.10
.00

~-. 47 -.53
-.78 -.79
-.85 -.85
-.85 -.85
000 UNITS
4.13 6.59
3.91 7.91
5.99 5.83
5.07 5.04
4.96 4.83
3.67 3.44
1.93 1.66
.01 .00
.99 1.16
.64 1.18
.75 1.18
.60 .58
.43 .39
.23 .21
.09 .07
.00 .00

53.69 48.03 40.54

10.97
3.32
.96
-.37
-.67
~-.75
-.76

TIME= 180.

4.30
4.93
9.88
8.63
6.71
4.95
2.M

.09

8.28 7.58
3.22 2.85
.71 .47
-.37 -.44
-.69 -.70
-.75 -.75
-.76 -.76
000 UNITS
4.24 8.50
4.81 9.77
9.79 9.62
7.93 7.26
6.71 6.26
4.55 4.17
1.71 1.25
.02 .00

— b s N -3

35

.61
.80
.85

.03
.65
.83
.01
.56
.21
.48

.19
.08
.78
.50
.34
.19
.05

.83

6.63
2.85

“otn oW WDWn

.29
.53
.72
.75

.66
.72
.62
.57
.50
.79
.95

B R S T S e

29

.66
.82
.85

.80
.26
.40
.98
.31
.05
.43

.94
.20
.70
.13
.29
.23
.05

.72
.29

2.28

W = O D W h

.06
.57
.73
.75

.35
.61
.94
.32
.90
.55
.87

Ll FUR - R R L BN QY 4

26,
.29

.67
.82
.85

.38
.26
.18
.98
.41
.02
.43

.72
.29
.65
.78
.29
.22
.06

39

1.96

Lt tn Oy 00 WO WLn

.06
.58
.73
.75

.M
.61
.35
.32
.95
.20
.87

B N N T I N

22

.68
.82
.85

.10
.26
.05
.98
.29
.02
.20°

.1
.89
.58
.45
.29
17
.05

.98
.22

1.78

Ww o o 1w U

.06
.39
.73
.75

A7
. 61
.84
.32
.70
.50
.48

N = 4= N -1 h

20,
.89
.73
.14
.62
.74
.76

— W v o O m

.71
.83
.85

.B3
.05
.10
.89
.06
.79
.97

.78
.91
.55
.40
.26
.15
.04

13

.37
.52
.95
.66
.22
.13
.60

77
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1.28
1.21
1.02
1.00
.51
.63
13
.03

NH:
63.75

4.60
2.04
-.08
-.54
-.62

Z
1]

7.98
8.35
13.57
13.97
15.65
10.84
5.38
2.18

1.67
1.42
1.11
1.17
.69
1.08
.22
.05

NH:
64.03
16.54
4.81
2.37
.47
-.21

ANEXO 1

1.44

.79
.86 1.79
1.04 .87
1.37 .76
.62 .61
.44 .28
31 .09
.01 .00
59.53 53.62
13.52 11.07
4.12 3.67
1.20 1.19
-.19 -.23
-.54 -.54
-.62 -.62
-.62 -.62
1520. TIME=
4.91 4.15
5.84 6.16
13.04 12.48
13.63 14.39
14.73 14,51
10.84 10.84
4.61 3.85
.12 A7
.79 1.78
.77 2.32
1.1 .94
1.44 .87
.85 .85
.75 47
.18 .15
.0 .00
59.73 53.47
13.65 11.04
4.32 3.87
1.57 1.57
.33 .29
-.21 -.21

.92 1.30
.68 1.24
.87 1.29
.73 .68
.48 .43
.25 .23
.07 .05
.00 .00
48.13 40.69
8. 41 7.72
3.56 3.20
.90 .63
-.23 -.29
-.56 -.58
-.62 -.62
-.62 -.62

240,000 UNITS

4,05 13.87
6.04 14.68
12,32 12.08
13.65 12.79
14.51 13.45
9.74 8.71
3.25 2.35
.03 .00
.78 1.48
.64 1.39
.93 1.31
.83 .76
.66 .60
.42 .38
A2 .08
.00 .00
48.27 41.13
8.67 7.99
3.76 3.42
1.31 1.09
.29 .21
-.25 -.29

35

.13
17
.91
.54
.35
.20
.03

.81

6.77

11
11

35.
.02

.20
.44
.38
.58
.62

.68
14.
12.
77
.48
.74
.78

10
08

.23
.33
.94
.62
.49
.33
.05

94

3.42

.95
.10
.32

29

.03
.21
.82
.20
.28
.24
.03

.99
.52

2.63

11
11

30

.10
.42
.60
.62

.46
13.
.41
.42
.80
.15
.62

19

.06
.29
.83
.38
.39
.40
.04

.20
.78
.92
.64
.05
.34

26.
.52
.32
.10
.43
.60
.62

10
"1
13

26.
.78
.66
.64
.02
.35

.79
.33
.74
.83
.34
.23
.03

56

.73
13.
.97
.42
.75
.Q3
.62

19

.88
.38
.74
.96
.36
.39
.06

62

23.
.44
.16
.10
.45
.60
.62

10
i

23.
.68
.52
.64
.02
.35

17
.94
.63
.48
.34
.18
.02

24

.80
13.
.65
.42
13.
.03
.87

19

03

.09
.05
.65
.52
.54
.29
.03

58

20

13.
.75
13.
10.
.61
.19
.1

12

11

20.
.39
.43
.59
.07
.37

.88
.93
.M
.38
.30
.15
.06

.29
.16
.09
.03
.48
.61
.62

18

97
24

.08
.02
.85
.43
.48
.25
.10

79

78
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NH:

t
1
21
21

11

.38
.41

=
1]

.65
.37
.67
.92
26.
23.
18.
.73

11
74

.87
.67
.26
.35
.78
.74
.68
.26

.32
.11
.27

2.78

13.
15.
27.
29.

41
39
31

13
.32
.23
.50

=
il

69
06
29
N

.45
.27
.48
15.

52

ANEXO 1

-.38 -.40
-. 41 -.41
2400. TIME=
7.41 4.97
6.05 6.82
21.15 20.48
21.17 24.17
25.717 25.44
23.11 23. 11
18.73 18.96
13.01 13,48
.97 1.986
L1 3.67
1.25 1.08
1.42 .99
.99 .99
1.21 .72
.70 .74
.27 .28
60.07 53.82
13.82 10.77
4.80 4.36
2.1 2.09
1.00 .96
.32 .32
-.33 -.44
-.52 -.53

-.40
-. 4

~. 41
-. 41

300.000 UNITS

4,25 17.52
6.82 22.22
20.28 19.91
22.71 21,13
25.44 24.1¢6
21.92 20.87
5.62 6.12
13.61 13.63
.76 1.58
.54 1.53
1.08 1.42
.92 .81
.75 .70
.70 .67
.21 .22
.28 1.68
48.35 41.37
9.00 8,34
4,25 3.92
1.87 1.70
.96 .89
.23 .15
-.43 -. 44
-.33 -.60

2880. TIME= 360.000 UNITS

10.

7.
27.
29.
40.
39,
30.
15.

54
51
01
56
35
27
51
15

6.M

6.87
26.65
33.89
40.10
39.27
29.73
15.02

5.16¢ 1S5.09
6.89 26.76
26.53 26.32
32.99 31,77
40.10 38.80
37.73 36.24
14.22 13.55
14.99 14.99

21
19

21
19

36.
.39

41

.81
.76
.91
15.
.80
.95
.49

43

.48
.50
.08
.67
.61
.66
.18

35

3.92
1.59

12

.78
.07
.45

.88
26.
26.
30.
36.
34,
13.

33
32
30
34
78
18

21

18

30.

.44

.58
.03
18.

70

.98
19,
19.
.60

82
48

.13
.37
.96
.59
.53
.89
L8

35

6.27

11

.41
.29
.73
.03
.45

.20
26.
23.
30.
34,
33.
13.

16
55
16
24
92
08

21
17

26.
.27
.13

.41

13
.03
.82
18.
26,
19.
.60

98
53
40

.92
.47
.88
.11
.72
.90
.23

64

1.2%9

.68
.06
.45

.56
26,
24.
30.
43.
33.
13.

16
93
16
12
75
08

21

23.
.15
.97

41

.28
.03
17.
18.
25,
19.
.14

17
o8
67
40

.04
.19
.79
.56
.72
.67
.25

84

1.29

.64
.06
.47

.54
26.
24,
30.
42,
33.
12,

16
47
16
18
75
69

17.
20.

21

20.
25.
29,
28.
40.
iz,
15,

.41

35
67

.92
17.
23.
18.
10.

46
97
97
o4

.19
.18
.02
.49
.67
.67
.37

.23
.85
.86
.25
.57
.14
.49

35
98
91
66
29
56
80

79



.88
.82
.32
.40
.86
.34
.98
.36

.53
.96

5.56
3.20

14,
17.

31

47

S S

NH:

64.
.15
.74
.36
.15
.25

= B W A -

.82
.86
.02
.61

N

83
67

.09
35.
46.

g5
98

.18
44,
22,

42
51

.B7
.90
.35
.50
.85
.45
.13
.46

66

ANEXO 1

-~ 3 3

.18
.78
.29
.35
.14
.64
.02
.34

.36
.02
12
.69

1.69

.86
.18
.64

3360.

12.
9.
30.

34

21

i

60.
.27
.30
.73
.03
.25

= b N U

79
86
93

.97
a6,
47,
43,
.21

85
18
89

.32
.90
.33
.56
.16
.7
.20
.43

53

1.96
5.56
1.14

.99

.92

.34

53.73
10.54
4.71
2.68
1.65
.86
-.37
-.65

TIME= 420.

B8.88
7.42
30.75
30. 11
46.82
47.18
43,39
20.74

1.98
7.17
1.19
.83
1.16
.93
1.34
.4

53.97
10.46
4.90
2.80
1.99
1.25

48.
.17
.61
.53
.65
.75
.38
.65

— R

29

48.
.30
.80
.70
.99
.16

— = by = WD

idroprojecto

.88
.47
.14
.92
.85
.91
.52
.34

43

.80
.29
30.

18

.97
46.
46.
22,
20.

§2
78
39
61

.06
.46
.17
i
.86
.94
.67
.41

55

— k= D =

000 UNITS

20.
30.
30.
29,
46.
46,
.66
20.

21

S s N e D —

.61
.60
.43
.84
.80
.90
.49
.27

.48
.53
.3
.40
.58
.64
.44
.17

15
11
08
79
69
34

56

.62
.64
.44
.71
.84
.95
.66
.52

.56
.66
.51
.62
.93
.05

36,
.60
.31
ch
.47
.53
.46

- o =]

15.
.98
30.
29.
46.
.86
.18

29

45
21

37

- N = -]

.63
.58
.13
.72
.74
.89
.37

76

10

08
60
47

.1
.63
.16
.64
.82
.97
.52

.09
.73
.31
.55
.81
.85

—_ = =k =k

30.
.54
.83
.98
.40
.37
.47

- = i h

14,
29,
.74
30,
37.
45.

29

21

30

— K = Oh

.28
.40
.03
.90
.67
.27
.37

64

63
77

33
08
55

.05

.45
.43
.07
.73
.63
.43
.51

.96
L
.03
.29
.77
17

26.
.54
.56
.98
.35
.31
.48

- - w oo

47

21

26.
L1
.75
.29
.72
.M

- N W h

.96
.52
.96
.33
.86
.29
.47

65

.47
29.
29,
30.
.74
45,
.05

77
49
53

48

.02
.56
.03
.21
.82
.46
.64

72

24,
.41
.39
.98
.31
.31
.52

- = W o

24.
.58
.57
.29
.69
L7

- b W

.00
.25
.89
.63
.86
.94
.46

03

.84
29.
29.
30.
47,
45.
20.

77
32
53
62
48
39

.99
.25
.98
.56
.83
.04
.63

17

- = W h =

22,
29,
35.
30,
47.

44

- W =

.27
.25
L0
.28
.82
.96
.57

.52
2
.28
.94
.23
A7
.58

32
65
05
33
37

.96
23.

33

.32
.29
.19
.54
.82
.08
.73

.68
.28
.44
.26
.62
.56

80
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NH:

15.
.39
33,
36.
.09
.00
46,
.34

19

49
47

24

i —

.40
.38

=
1]

26

47
97

52

.86
.B6
.38
.53
.87
.40

1.14

NH:

64,
.34
.83
L4
.20
.31
.48
.23

— b o -

15.
20.
35.
38,
50.
46.
.28
22,

45

.46

72

=z
1]

38
82
84
16
07
71

54

ANEXO 1

3840. TIME= 480.000 UNITS

14
12

36
49
47
46

—_ =k o =k =k —d

= B M

.20
.42

.08
.62
33.
.94
.04
.00
.26
23,

36

33

.39
.07
.37
.64
.20
.68
.21
.43

.65
.43
.39
.74
.07
.31
.29
.26

4320.

14,
14,
35.
38.
50,
16,
44,
20.

83
78
72
13
04
A
72
15

-.06
-.43

1.

8.70
33.26
29.81
49,03
47.00
45.86
22.93

2.06
5.56
1.25
.81
1.20
.91
1.34
.42

54.19
10.67
4.95
2.83
2.03
1.31
.04
-.27

TIME= 540.000 UNITS

12.78
10.72
35.61
29.80
50.04
46. 71
43.94
19.24

3

22

48,
.39
.86
.73
.03
.21
.06
.28

— KN R e WO

10.
10.
32.
29,
50.
46.
.27
19,

24

.06

44

.63
.35
.48
29.
49.
46.
.72
22.

76
03
93

82

.22
.49
.18
.75
.88
.92
.64
.42

71

51
33
63
77
G4
39

00

21

31

- = N s -

22
34

14
.59

.40
32,
.43
29,
48.
46.
22.
22,

37

69
98
B8
30
79

.66
.67
.45
.70
.87
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.70
.53
.24
.69
.90

22.
.59
.55
.30
.72
.03
.70

— = N W

25,
33.
34,
33.
43.
45.
26,

- N =

.45
.43
.24
.58
.70
.87
.49

00

58
06
34
34
17
39
60

.42
.36
17
.61
.75
.98
.60

.88
.39
.43
.20
.64
.79

86



m Hidroprojecto

NH:

25.
28.
30.
39.
43.
44,
25.

.66
.24

=4
]

.18
.79
.30
.39
.76
.25

1.10

NH:
63

- N W U m

.46

.80
.06
.65
.24
.02
.24
.47
14

.30
25,
26.
27.
36,
49,
42,
23,

63
57
42
35
65
29
65

ANEXO 1

8160. TIME=1020.000 UNITS

26.

28

30.

39

43.

45

27.

—_ =k =k = 3

— = b n un

8640. TIME=1080.000 UNITS

25

.51
.21

.79
17
.74
54
.87
10
.20
05

.99
.64
.28
.36
.03
.57

.19
.48

.88
.22
.24
.74

.92
.24
.28
.18

.79
.81
26.
27.
36.
40,
42,
23.

63
50
59
65
50
95

.33
.20

14.08
22.54
28.99
30.50
39.90
43.10
45.59
27.54

1.75
2.52
1.15
.86
1.03
.86
1.33
.49

54.80
12.M
4.85
2.77
1.89
1.24
.04
-.19

9.06
23.93
26.72
29.97
36.64
40.65
42.69
24.06

16.

21

39

.39

19

13

.62
29.
30.

05
67

.90
43,
18.
27.

35
25
€6

.03

1.32

48,
.33
.75
.65
.89
.16
.05
.20

—_ = B e WD

14.
23.
26.
30.
36.
.98
18,
24,

40

.15
.81
.76
.87
.51
.49

90

61
21
74
14
64

74
09

18

27

— . N e D o

17.
26.
26.
30.
.93
.29
18.
24.

36
41

.36
.05

.35
27.
29.
30.
40.
43,
18.
.68

29
17
85
07
&1
85

.35
.59
.44
.76
.75
.89
P
.79

.67
.56
.46
.55
.83
.07
.04
.40

39
32
79
34

96
09

24.
27.
29,
.05
10,
43,

31

19

38.
.65
.46
.47
.74
.87
.02

— kI e -]

21

41
19

.34

25
56
17

33
89

.36

.80
.58
.15
.69
.73
.92
.43

63

.86
26.
26.
30.
37.
.59
.09

37
79
58
47

34
27

—_ N

32.
.63
.96
.14
.68
.81
.01

— N W Oh

32,
26,
26,
32,
.94
.17
19.

37
41

.34

.25
.98
29.
32.
39.
44,
19.

53
71
53
09
49

.32
.42
.11
.95
.70
.36
.44

14

39
46
96
15

12

32,
.98
29.
3z,
42.
44,
1G.

27

28.
.63
.63
.14
.65
.76
.00

— N W M

33.
26.
27.
32,
39.
.81
19,

41

.33

42

76
Al
63
13
49

.43
.54
.10
.36
.75
.39
.53

77

14
46
09
15
82

12

26.
.98
.92
.71
42.
44,
20.

27
29
32

25

- b W h

28.
26.
27.
32,
40,
.81
19.

41

.31

85

73
13
17

.21
.27
.09
.64
.77
.99
.55

.56
.49
.40
.14
.62
.76
.04

46
19
15
02

30

25,
28.
30.
.94
42.
44,
24,

32

21

- N W

26.
26.
27.
32.
40.
42.
23.

.26

40
18
44

95
48
86

.43
.30
.10
.63
.76
.04
.69

.84
.19
.31
.10
.56
.62
.1

33
50
42
47
44
06
46

87



m Hidroprojecto

NH:

—_ = =k =k

.14
.79
.29
.33
.73
.19
.08
.45

.83
.02
.55
.14
.90
.15
.38
.26

s
1

.30
25.
25,
26.
34.
37.
39,
22.

80
53
19
12
62
12
05

.10
.82
.28
.32
.72
.10

1.05

NH:

- = W m

.43

.86
.01
.30
.08
.78
.04

ANEXO 1

.91
.60
.27
.26
.99
.33
7
.45

.50
.25
.13
.69
.81
.15
.20
.30

1.43
2.48
1.13
.87
.99
.84
1.30
.45

54.40
12.88
4,74
2.70
1.78
1.15
-.05
-.31

1.86 1.43
1.44 1.59
1.13 1.43
.83 .78
W13 .72
.86 .88
.55 .35
.45 2.66
48.89 41.55
9.31 8.52
4.64 4.34
2.57 2.46
1.78 1.72
1.06 .97
-.02 -.07
-.32 -.50

9120. TIME=1140.000 UNITS

37

- —= N

.37
25.
25.
26.
34.

49
57
37
34

.62
39.
22.

33
33

.92
.57
.26
.27
.97
.47
.13
.43

.38
.27
.08
.61
.68
.04

5.32
24.59
25.64
28.76
34.39
37.62
39.50
22.43

1.21
2.45
1.12
.87
.97
.82
1.25
.43

53.96
12.98
4.69

2.61

1.65
1.04

9.87 16.46
24.14 25.50
25.66 25.70
29.09 29.44
34.39 34.65
37.91 38.19
17.18 17.39
22.46 22.46

1.51 1.40

1.52 1.57

1.12 1.42

.83 .79
.72 .71
.83 .85
.52 .53
.43 2.60
48.57 41.46

9.29 8.49

4.58 4.29

2.48  2.37

1.65 1.60

.96 .87

38.
.60
.34
.38
.63
.88
.09

PR 5 T N |

20.
25,
25,
29,
35,
38.
17.

38.
.56
.29
.28
.51
.78

- b = )

.
.56
.13
.1
.7
.90
.45

40

62
49
70
79
12
47
51

.69
.55
.12
.72
.70
.88
.42

20

[ )

32.
.54
.84
.03
.57
.72
.10

- b W h

25

25
31

17

N = = K

—_ = L =

.24
.42
.08
.99
.70
.34
.45

06

.85
25,
.86
.26
35.
38.
.33

49

52
63

.14
.41
.07
.02
.69
.29
.42

.93
.49
.78
.MM
.44
.62

28,
.54
.52
.03
.54
.67
.1

- b W

32.
25.
25,
.26
36.
38.
17.

31

28.
.49
.46
.91
.42
.58

- =~ w o

.42
.53
.07
.39
.73
.36
.96

a7

99
49
9%

90
66
55

.39
.52
.06
L4
.72
.3
.93

93

.60

1.26

25,
.41
.29
.03
.51
.67
.16

— b W

30.
25.
.09
.26
.08
38.
7.

26
31
37

.04
.66
.75
.98
.56

71

18
49

66
71

.64

1.25

25.
.36
.23
.91
.35
.58

- 4 W,

.04
.68
.73
.95
.33

84

_ = L h =

27,
25,
26.
.58
.43
38.

31
37

21

—_ = L h =

.46
.29
.04
.65
.75
.02
.69

.88
.10
.21
.98
.46
.54
.23

71
20
19

90

.86

.51
.28
.03
.66
.73
.99
.67

.95
.05
.15
.86
.33
. 45

88



m Hidroprojecto

NH:

31

36
20

29
KR
37
16

.30
.32

N=

.37
26.
25.
25.
.12
34.

46
57
69

34

.05
.55

.05
.85
.28
.34
.70
.00
.01
.42

.91
.03
.50
.02
.64
.92
.21
.38

12
.36

9600.

25.
25,
25,

31

34,
3é.

20

.46
44
58
79
.34
34
27
.83

.00

.56
.26

.33
.94
.40
.08
.41

.31
.28
.07

2.49
1.54

.92
.04
.41

-.12
-.37

-.08 -.14
-.37 -.94

TIME=1200.000 UNITS

4.37
24.92
25.58
27.27
31.39
34.34
36.47
20.93

1.06
2.44
1.12
.88
.94
.78
1.20
.42

53.89
13.03
4,67
2.50
1.52
.92
-.18
-.42

5.60 9.53
24.74 25,53
25.59 25.59
27.50 27.76
31.39 31.66
34.67 34.99
15.65 15.87
20.95 20.96

1.38 1.03

1.55 1.57

1.12 1.43

.84 .79
.70 .69
.80 .82
.50 .50
.41 2.54
48.00 41.11

9.30 8.49

4.57 4,27

2,36 2.24

1.52 1.46

.85 .76

-.16 -.21

-.43 -.58

N=10080. TIME=1260.000 UNITS

.59
27,
23,
25,
.22
.49
.57
.15

47
30
52

ANEXO 1

31
31

.25
25,
25,
25,
29,

73
32
59
39

.49
.19
14,

06

4.43
25.10
25.35
26.30
29.43
31.49
30.59
13.26

4.50 4,73
24.97 25.18
25.36 25.37
26.46 26.65
29.43 29.62
31.65 31.78
16.98 16.06
13.05 13.0%

19,
25,
25,

32.
35.
16.

38.
.57
.27
.15
.37
.67
.23

— ) = -]

13
25

N

15.

.16

.64
.55
.13
.72
.68
.85
.40

04

.87
.21
25,
26.
29,
.87

37
85
98

45

27

25

16

b = = N

28.
.25
.43
.99
.29
.88
.28

25
25
27
30
31
15

17

.91
25.

56

.61
29,
32.
35.
.04

36
58
50

.09
.41
.07
.00
.67
.24
.40

.79
.50
.75
17
.31
.53
.23

04

N

28

. 7Y I & 1 |

30.
.25
25,

25

27

31
15

.18

.86
25.
25.
29.
33.
35.
16,

56
65
36
55
53
04

.34
.52
.07
.39
.69
.26
.50

.94
.50
.42
.77
.28
.48
.24

31

47

.99
30.
.88
.28

97

30

25.
.36
.18
.77
.25
.48
.28

- = W om

31

31
31

14.

.22

.98
25,
25,
29.
33.
35.
16.

56
68
36
74
53
21

.66
.25
.05
.68
.70
.91
.50

93

.00
25.
25.
27.

25
50
99

.10
.88

39

29.
.57
25.
29,
34.
35.
20.

22,
.05
.09
.72
.20
.36
.35

= = woom

30
25

3
31

.29

14

69
64
13
80
37

.93
.28
.04
.66
.70
.95
.64

04

.24
.26
25,
28.
.36
.78
17.

52
21

41

89



m Hidroprojecto

V:

1.13 .92 1.14 1.19 .93

1.89 1.58 2.43 1.57 1.57

1.27 1.26 1.12 1.12 1.43

1.36 1.40 .89 .85 .80

.69 .93 .93 .70 .68
1.90 1.33 .75 .76 .78
.88 .90 .92 .50 .47
.25 .25 .23 .23 1.1

NH:
63.89 59,36 53.83 47.94 40,43
18.07 15.29 13.06 9.29 8.47

5.49 5.06 4,66 4.56 4.26

2,99 2.40 2.42 2.27 2.14

1.52 1.43 1.40 1.40 1.35

.B3 .83 .83 .75 .68
.22 10 -.02 -.02 -.06
-.15 -.16 -.16 -.16 -.20
N=10560. TIME=1320.000 UNITS
Q:

4.81 4,55 4.39 4.26 4,50
28.63 26.29 25,48 25.23 25.22
25.13 25.12 25.11 25,11 25.11
25.16 25.21 25.70 25.81 25.93
27.63 27,70 27.72 27.72 27.79
28.44 28.44 28.44 28.21 27.91
25.56 24.56 23.40 14.87 13.34
11.63 8.88 7.86 7.59 7.53

V:

1.27 .85 1.36 .97 1.18

1.93 1.59 2.44 1.59 1.57

1.27 1.26 1.12 1.12 1.43

1.36 1.43 .89 .85 .80

.68 .90 .90 .68 .66
1.72 1.20 .68 .68 .67
.63 .61 .58 .36 .32
17 13 .11 11 .46

NH:
63.83 59.53 53.68 48.08 40.17
18,13 15.32 13.08 9.29 8.47

5,48 5.05 4.65 4.54 4,24

2.96 2.34 2.37 2.21 2.08

1.45 1.36 1.33 1.33 1.28

.82 .82 .82 .76 .M

ANEXC 1

37.
.35
.26
.04
.25
.60
.07

— b2 e =]

10.
.20
25.
26.
.81
27.
12.

25

27

37

— e

.29
.55
2
.73
.67
.79
.36

73

51

M
06

52
39

.10
.55
.12
.73
.64
.66
.24

.31
.35
.24
.97
.19
.65

2 aa o B

B T 7% B o , J—

25.
25.
25.
27.
27.
27.
12.

_ o B

—_ = W —

.14
.41
.08
.99
.65
.14
.35

.73
.48
.74
.66
.19
.47
.08

53
16
12
01
97
19
13

.01
.41
.08
.98
.62
.93
.24

.63
.48
.72
.59
13
.57

28

—_ == Lt

30.
25.
23,
27.
28.
27.
12,

28.
.48
.37
.59
.11
.55

— = I Oh

.29
.52
.07
.39
.67
.16
.44

.90
.48
.39
.66
17
.43
.08

14
16
14
01
49
11
13

.29
.52
.07
.38
.63
.93
.28

88

.64

1.25

25

— = L h

30

27

.06
.68
.68
.84
L4717

.96
.35
.15
.66
.14
.43
.1

77
25.
25.
.01
28.
27.
10,

16
16

50
"1
77

.63

1.25

25

- oo

.06
.68
.64
.67
.24

.94
.34
.13
.59
.08
.53

22,
.04
.07
.60
.08
.33
.14

-

30.
25.
25.
27.
28.
26.
13.

22.
.03
.04
.03
.04
.50

- W,

.57
.27
.05
.67
.68
.86
.49

12

56
15
16
13
50
41
36

.57
.28
.05
.66
.63
.66
.30

17

90



m Hidroprojecto

N=1152Q. TIME=1440.000 UNITS

.40
.32

79
11
51
32

.04

15
36
34

.83
.62
.27
.46
.84
.96
.35
.06

62
37
07
32

.37
.99
.83
.1

02

.87

10

.75

54

.08

61
27

NH:
.45
.32
N=11040.

Q:

5.03 4,
29.37 27,
25.54 25,
25.33 25.
26,15 26
24 .15 24,
18.57 17,

7.84 5.

V:

1.35

1.94 1

1.28 1

1.37 1

.64
1.37
.38
.09

NH:

63.82 59,
18.18 15,

5.50 5.

2.96 2.

1.45 1

.99
.84
.81

Q:

. 5.25 5,
29.86 27
26.15 26.
25.81 25
24.85 24.
21.08 21
16.42 15,

7.78 6.

ANEXO 1

.36
.32

TIME=1380.000 UNITS

4.64
26.06
25.47
25.860
26.00
24.15
16.11

4.40

1.50
2.47
1.12
.90
.84
.53
.32
.05

53.65
13.114
4.66
2.35
1.34
.99
.82
.81

4,85
26.78
26.05
25.81
24.46
21.08
14.79

5.7

23
10

48.
.31
.56
.19
.34
.96
.82
.81

- N = WD

25

.36
.32

.45
25,
25.
25.
26.
.37
.97
.16

71
46
59
0o

.92
.60
.13
.86
.63
.51
.22
.05

18

.68
26.
26.
.67
24.
20.
.61
.57

37
03

46
29

25
25

40.
.48
.25
.05
.30
.94
.82
.81

— N =

.35
.32

.40
25.
25.
.58
.82
22,
.42
.11

69
44

52

.35
.58
.44
.80
.61
.49
.18
.20

05

.51
26.
26.
25,
24.
19.
.63
.54

34
01
49
06
49

21

36.
.57
.25
.95
.23
.91
.82

R N . |

.34

.53
25.
25.
25.
25.
.60
.51

65
44
56
41

.00
.56
.13
.13
.57
.46
.14

o8

.23
26.
26.
25.
23,
18.
.06

30
01
27
24
68

22.
25.
25,

26

- = L h —=

19

.34

61
60
39

.26
24.
.97
.27

98

.87
.41
.08
.93
.54
.63
14

.46
.50
.72
.58
.19
.88
.82

.87
26,
25,
23.
22.
18.
.92

23
93
69
50
17

29.
25,
25.
26.
25,

20

28.
.50
.38
.58
17
.87
.82

— = LI

27.
26.
.87
25,
22,
ig.
.92

25

.34

13
60
36
26
24

.83
.27

.26
.52
.08
.35
.54
.63
.16

84

56
23

69
58
07

30.
23.
25.
26,
25.
20.
.95

25

—_ = L {h

30.
26,
25,
25,
.23
18.
.10

22

.33

58
60
34
26
01
83

.62
.26
.06
.67
.54
.44
.13

.93
.36
.13
.38
.16
.87
.82

06
23
83
69

07

30.
25.
25.
26.
24.
19.
L44

22.
.05
.04
.52
.13
.85
.81

N

30.
26,
25,
25,
21.
17.

.32

66
58
33
16
52
73

.26
.28
.06
.64
.52
.42
A7

19

91



m Hidroprojecto

NH:

N ST

21

NH:
63

—= = o o

.39
.94
.29
.38
.57
.09
.29
.08

.83
.21
.53
.98
.58
.28
.19
A7

— ok =+ == baonoon

.84
.64
.27
.46
.74
.76
.28
.07

.68
.42
.09
.35
.52
.28
.19
7

1.58
2.51
1.13
.89
.74
.41
.26
.06

53.64
13.15
4.69
2,38
1.50
1.28
1.18
1.17

48

[ T Y, 1

.92
.61
.13
.84
.55
.35
.15
.06

.24
.34
.58
.22
.50
.26
.18
7

40

2

.45
.58
.44
.18
.52
.37
.13
.23

.01

.52

.28
0
.47
.25
.18
A7

N=12000. TIME=1500.000 UNITS

.47
30.
26.
26.
25.
23.

17
87
46
26
18

.56
12.

34

.41
.94
.30
.38
.04
.12
.37
.13

.85
.24
.56
.02
.74
.46

ANEXO 1

21

59.
.47
.13
.42
.69
.46

- —= W n

.25
28.
26.
26.
25.
23.

53
82
37
04
18

.85
12,

27

.85
.65
.28
.42
.
.79
.36
.12

72

5.06
27.51
26.76
26.35
24.98
23.18
21.78
12.25

1.61
2.54
1.14
.87
.70
.42
.36
.12

53.66
13.18
4.72
2.45
1.68
1.46

24
22

48.
.36
.62
.31
.68
.45

- = N ou WD

.89
27.
26.
26.
.98
.90
.50
12.

11
75
14

24

.93
.62
.14
.82
.52
.41
.15
.12

28

27.
26.
25.
24.
22,

12

40.

— = b W (D

.66
08
71
90
ra
64
.41
.24

.47

.60
.45
.15
.50
.40

.15

.48

02
.35

.31
.20
.65

.43

36.
.29
.28
.07
.42
.24
.18

—_ e s N oW ]

24

36,
.62
.31
.12
.61
.41

Ll - SR |

.94
.57
.14
.70
.48
.35
.1

70

41
27.
26.
25,
.21
22,
.37

04
71
63

a0

.91
.58
.15
.67
.46
.39
.13

48

— e s = L (T =

17.
26,
26.
.93
.79
.27
.36

25
23

- = = ) h =

.15
.42
.09
.81
44
.48
10

.28
.33
.75
.68
.40
.22
.18

43
96
61

.65
.43
10
.73
.43
.56
.13

.09
.06
.78
.83
.59
.38

28.
.53
.40
.68
.39
.21
.18

[ U=

25,
26,
26.
25,
23.
22.
.36

28.
.56
.44
.83
.58
.38

—_ = s L

.21
.93
.09
.27
.44
.48
1

77

73
86
54
93
92
25

.17
.54
.09
.21
.43
.55
.15

68

.39

1.27

29,
26.
26,
.93
.73
22.
.30

25
23

.07
.62
.44
.33
A0

.90
.39
.15
.68
.38
.21
.18

20
96
48

25

.35
.27
.08
.58
.43
.39
.14

.84
.43
19
.83
.57
.38

22

— e o L h

30.
26.
26.
25.
23,
22,
12,

22

—_ = = W

.56
.29
.06
.59
.42
.31
.14

.20
.08
.06
.63
.36
.20
17

29
93
46
63
37
09
39

.54
.30
.07
.56
.42
.38
.19

.19
.11
.10
.79
.55
.37

92



m Hidroprojecto

NH:

27
27

T — a

NH:

P e T VS & s I &« |

31

21

.35
.31

1

.34
1.

31

1.32
1.31

1.33
1.31

1.32
1.30

N=12480. TIME=1560.000 UNITS

.68
30.
.60
.21
27.
27.
29.
18.

25

05
66
88
06

.41
.94
.31
.38
.56
.34
.52
.19

.88
.26
.59
.07
.82
.47
.27
.20

59.
.51
.16
.49
.76
.47
.24
.18

1

[ ST, BT |

.47
29.
27.
.15
27.
27.
30.
19.

06
56

04
66
48
41

.87
.66
.29
.40
.74
.94
.53
.20

T4

5.27
28.19
27.50
27.14
27.04
27.66
31.14
15.92

1.61
2.57
1.15
.87
.14
.30
.53
.21

83.69
13.22
4.76
2.52
1.74
1.47
1.21
1.19

5.11 4.84
27.83 27.80
27.48 27.45
27.03 26.92
27.04 27.05
27.92 28.23
11.60 12.41
20.06 20.08

.96 1.45
1.64 1.61
1.15 1.45

.81 .75

.95 .53

.50 .20

.19 .20

.21 .83

48.29 40.06

9.38 8.57

4.65 4.35

2.39 2.28

1.74 1.71

1.44 1.41

1.23 1.22

1.19 1.17

N=12960, TIME=1620.000 UNITS

.90
30.
28.
27,
28,
.01
35.
.79

08
27
95
65

26

ANEXO 1

28
27

31

.69
29,
.23
.93
28.
.01
36.
24 .

44

79

27
13

5.47
28.76
23.18
27.93
28.83
31.01
37.38
25.00

5.32 5.03
28.46 28.44
28.16 28.14
27.93 27.96
28.83 29.03
31.59 32.22
13.04 14.42
25.23 25.28

36.
.65
.35
.20
.67
.35
.22

e & TR e |

32
15

.32

.90
27.
27,
26.
27.
28.
12.

76
45
82
09
57
87

.90
.59
.15
.68
.51
.30
.19

31

.61
28.
28.
28.
29.

40
14
01
44

.90
.23

15.
27.
27.
27.
27.
28.

12

- k&

30

—_ s = s Oh

13.
28.
28.

28
29

.32

31
6%
35
13
16
82

.99

.95
.43
.10
.76
.49
.73
.19

.91
.60
.82
.90
.64
.34
.22

39
35
05

.31
.83
33.
15.

37
44

23.
27.

27

28,
.60
.48
.90
.62
.33
.22

e FL I « 1)

21

.32

80
&9

.28
27.
27,
28.
12.

13
40
87
59

.12
.54
.18
.23
.49
.73
.21

36

.78
28.
28,
28.
30.
33.
15.

35
00
31
11
48
44

28.
27,

27

25

—_ s = L Oh

26,
.33
.96
28.
30.
33.
16.

28
27

.32

06
69

.23
27.
27,
28.
13.

13
44
87
69

.50
.28
.08
.59
.49
.51
.22

.76
.46
.23
.90
.61
.33
.21

72

3
31
48
64

29.
27.
27.
.09
27.
29.
17.

27

22.
.14
.14
.86
.59
.30
.20

—_ = = = fab h

28.
28.
.95
28.
30.
34.
20.

27

.31

68
66
21

55
35
20

.52
.31
.07
.57
.49
.51
.27

16

79
32

45
72
33
32

93



m Hidroprojecto

V:
1. 41 .90 1.59 1.00 1.40¢
1.92 1.67 2,59 1.65 1.62
1.3 1.30 1.16 1.16 1.46
1.39 1.42 .88 .83 .78
.60 .81 .80 .60 .58
1.57 1.10 .59 .60 .61
.68 .70 .73 .25 .27
.26 .28 .29 .29 1,21
NH:
63.91 59.75 53.73 48.30 40.12
18.26 15.55 13,25 S.41 8.60
5.62 5.19 4.79 4.69 4.38
3.10 2.51 2.54 241 2.29
1.78 1.71 1.69 1.69 1.66
1.32 1.32 1.32 1.28 1.24
1.01 .96 .90 .92 .91
.87 .86 .86 .86 .81
N=13440. TIME=1680.000 UNITS
0
6.12 5.90 5.68 5.52 5.24
29.64 29.83 29.19 28,98 28.96
28.83 128.80 28.76 28.74 28.72
28.58 28.59 28.59 28.64 28.71
29.50 2%.69 29.73 29.73 29.58
32.22 32.22 32.22 32.83 33.49
36.58 37.63 38.79 13.42 14.92
22,46 25.07 26.05 26.31 26.36
L'
1.41 .92 1.58 1.03 1.36
1.90 1.67 2.61 1.66 1.62
1.32 1.30 1.16 1.17 1.46
1.41 1.46 .91 .86 .81
.65 .87 .87 .65 .63
1.75 1.22 .67 .69 .70
.82 .86 .91 .30 .33
.32 .34 .36 .36 1.61
NH:
63.94 59,77 53,77 48.30 40.18
18.25 15.57 13.27 9.43 8.62
5.65 5.22 4.82 4.1 4.41
3.1 2.50 2,54 2.39 2.26
1.68 1.61 1.58 1.58 1.54
1.12 1.12 1.12 1.07 1.01
ANEXO 1

36.
.68
.38
.20
.60
.20
.91

e T S

15

36,
.70
A0
.16
.46
.93

—= b = -]

L9
.60
.16
.70
.57
.62
.25

18

.46
28.
28,
28,
30.
34,
.82

93
72
82
48
19

.93
.61
17
.74
.62
.72
.30

09

—_— L % .k

30

—_ = = L h

11

30.
.65
.88
.80
.41
.85

- = W oo

.47
.44
-
.85
.93
.91
.25

.72
.63
.86
.88
.55
.13
.91

.69
28.
28.
29.
30,
34.
16.

89
66
03
95
67
06

.40
.44
.12
.95
.61
.06
.30

54

28.
.63
.51
.B8
.54
.11
.90

— = = L h

19.
28.
28.
29,

31

28.
.65
.53
.80
.39
.82

- oW om

.07
.55
.11
.29
.56
.92
.28

43

74
89
62
03

.18
34,
16.

78
06

.02
.55
.12
.36
.61
.07
.35

29

.45

1.29

25.
.49
.26
.88
.52
.11
.89

et TV I & 2

25,
28,
28.
29.
.42
34.

31

17

25,
.51
.28
.80
.37
.82

- = W o,

.09
.62
.57
.65
.30

€5

22
8%
59
03

78

.37

.38
.30
.10
.66
.62
.76
37

53

22.
.17
A7
.83
.49
.06
.88

e T PY R s

27,
28,
28.
29,
.90
35.
20.

3

22,
.20
.19
.75
.33
.74

—_ = L h

.50
.32
.09
.60
.36
.66
.36

12

70
g7
58
23

64
82

.47
.32
.10
.64
.62
.79
.44

05

94



m Hidroprojecto

NH:

3

20

NH:

63.

.81 23.01

.66 .57 .46 .50 .48
.42 .40 .39 .38 .32

N=13920. TIME=1740.000 UNITS

.34 6.11 5.88 5.72 5.45
28.
29.
29,
29,
.89 31.89
35.

98 29.61
24  29.21
07 29.08
76 29.61

29.45 29.33 29.32
29.19 29.18 29.16
2%.08 29.12 29.19
29.94 29.94 30.14
31.89 32.34 32.83
36.71 13.37 14.56
23.84 24.06 24.10

08 35.84

.41 .95 1.57 1.06 1.33
.87 1.66 2,62 1.66 1.63
.32 1.31 1.17 1.17 1.47

.42 1.51 .93 .89 .84
.68 .91 .92 .68 .67
.85 1.29 .72 .74 .76
.92 .98 1.06 .37 .40
.36 .39 .40 .40 2.05
97 59.78 53.80 48.31 40.23
.23 15.58 13.28 9.44 8.63
5.67 5.24 4.84 4.73 4.43
3.12 2.49 2.52 2.36 2.23
1.59 1.50 1.47 1.47 1.42
.94 .94 .94 .87 .80
.35 .21 .05 .09 .06
.04 -.07 -.08 -.08 -.20

N=14400. TIME=1800.000 UNITS

.56 &.31 6.08 5.91 5.66
28.
29.
29,
29.
31,
32.
18,

12 29.37
46 29.45
38 29.38
80 29.89
11 311
89 33.29
46 19.82

29.50 29.49 29.49
29.44 29.43 28,43
29.38 29.41 29.45
29.91 29.91 30.04
31.11 31.37 31.65
33.74 13.66 14.33
20.33 20.46 20.49

ANEXO 1

36.
.71
.43
.12
.33
.72
.05

— b o ]

31

.48

L41
29.
29.
29.
30.
33.
15.

31
16
28
35
35
32

.95
.61
7
T
.66
.78
.34

03

.43
29.
29.
29.
30.
.95
14.

49
43
51
29

78

10
29

30

| N TR N S —y

30.
.67
.90
.73
.27
.60
.05

e . 7 Y I = 1

.47

.23
.28
29,
29.
.93
33.
15.

12
37

70
52

.34
.44
13
.03
.64
14
.34

36

.01
29,
29.
29,
30.
3z,
14.

48
40
56
52
15
91

17
29

3
33
15

28.
.67
.55
.73
.25
.56
.04

15.
29.
29.
29.
30.
32,
14,

.47

.72
.28
29.
29,
.08
.78
.52

09
37

.97
.56
.13
.42
.65
.16
.42

13

78
48
39
56
61
19
91

23.
.28
29.
29,
.26
33.
16.

29

31

25.
.53
.30
.73
.22
.56
.01

—_ = W

21

.45

61

07
37

78
58

.31
.30
.12
.70
.66
.83
.44

39

.95
29.
29.
29.
30.
32.
15.

48
38
56
73
19
54

26,
29.
29,
.53
.64
34,
19.

29
31

—_ = W h

25,
29.
29.
.66
.96
32.
.63

29
30

17

.43

43
26
07

40
45

.43
.33
.1
.68
.66
.87
.31

.98
.21
.20
.66
L7
.46
.03

04
47
38

53

95



m Hidroprojecto

V:

1.42 .97

1.84 1.65

1.33 1.31

1.43 1.53

A .95
1.89 1.32
.96 1.03
.38 .40

NH:
64.00 59.80
18.19 15.58

5.68 5.25

3.13 2,47

1.52 1.42

.81 .81
.14 -.02
-.40 -.43
N=14880.
Q:

6.78 6.52
27.10 28.94
29.48 29.49
29.49 25.49
29.74 29.79
30.41 30,41
31.12  31.24
16.45 16.75

Ve

1.42 .99

1.81 1.63

1.33 1.31

1.44 1.55

.72 .96
1.90 1.32
.95 1.01
.36 .36

NH:
64.03 59.82
18.74 15.56

5.68 5.25%

3.13 2.47

1.48 1.38

.74 .74
ANEXO 1

1.57
2.62
1.17
.95
.95
.75

.41

53.83
13.29
4.85
2.51
1.39
.81
-.23
-.44

6.28
29.36
29.49
29,49
29.80
30.41
31.35
16.87

1.57
2.62
1.17
.95
.96
.76
1.12
.36

53.86
13.28
4.85
2.50
1.34
.74

48.
.45
.75
.34
.39
.73
.21
.44

— N s D

29

48.
.45
.75
.33
.34
.66

- N = D

.08
.66
17
.90
.1
.76
.45
.41

32

.10
29,
29.
29.
.80
30.
14,
16.

45
48
52

53
54
90

1
.66
17
.91
.72
.77
.51
.36

33

40,
.64
.44
.20
.33
.65
.25
.60

= N &= ™

TIME=1860.000 UNITS

40.
.63
.45
.18
.29
.58

== N = D

.37
.63
.47
.86
.69
.78
.46
.52

28

.86
29,
29,
29,
29.
30.
14.
16.

46
48
54
87
65
71
90

.30
.63
.47
.87
.
.79
.51
.37

31

36.
.12
.44
.Q9
.24
.57
.27

— R R =2

35,
.72
.45
.07
.18
.49

- N o -]

.97
.61
17
.78
.68
.80
.38

Qo

.50
29,
29,
29.
30.
30.
14.

47
48
58
0o
78
82

.99
.61
.17
.79
.68
.80
.40

99

| N0 TR S

30

- = W o

30
14

| T

30.
.68
.92
.64
-1
.36

— - L Oh

.28
.44
.13
.08
.66
17
.38

.20
.68
.91
.67
17
.43
.27

.01
29.
29.
29.
3Q.
.86
.85

48
48
61
12

.25
.44
.13
.12
.67
.16
.40

05

27

- = W h

13

27

- oW o

.92
.56
A3
.46
.67
.19
.48

.97
.68
.56
.67
.15
.39
.28

.87
29.
29,
29,
30.
30.
14,

48
48
61
17
87
85

.88
.56
.13
.48
.67
.18
.51

.81
.68
.06
.64
.09
.31

25

20.
29,
29.
29,
30.
.87
15.

30

—

25.
.54
.31
.64
.08
.31

- oW om

.24
.30
2
.72
.68
.86
.49

.24
.54
.30
.67
.12
.39
.32

28
48
49
61
22

01

.16
.30
.12
.73
.69
.86
.52

09

23

30
31

.39
.33
12
.70
.68
.90
.56

.89
.22
.21
.60
.06
.27
.37

.36
29.
29.
29.
.34
.00
16.

48
49
67

25

.35
.33
.12
.7
.68
.90
.56

.79
.23
.21
.27
.00
.19

96



m Hidroprojecto

NH:
.06 -. 11 -.32 -.31 -.37
-.53 -.56 -.57 -.58 -.71
N=15360. TIME=1920.000 UNITS
0

7.00 6.73 6.48 6.29 £.06
25.95 28.32 29.01 29.21 29.23
29.31 29.32 29.34 29.35 29.35%5
29,41 29.42 29.42 29.45 29.48
25.61 29.64 29.64 29.64 29.68
29.96 29.96 29.96 30.01 30.07

30.29 30.34 30.25 14.69 14.68
13.67 15.56 15.49 15.46 15.45
V:

1.44 1.00 1.58 1.13 1.31
1.77 1.61 2.60 1.66 1.63
1.32 1.31 1.17 1.17 1.47
1.44 1.55 .96 .92 .87
.72 .97 .97 .73 .71
1.89 1,32 .76 77 .78
.94 1.00 1.10 .52 .52

.36 .34 .34 .34 2.22

NH:

64.05 59.85 53.88 48.35 40.34
18.09 15.53 13.26 9.44 8.63
5.67 5.25 4.85 4.74 4.44
3.13 2,46 2.49 2.32 2,17
1.46 1.35 1.32 1.32 1.26
.71 .71 .M .63 .55

.03 -.14 -.34 -.35 -. 41
-.58 -.60 -.61 -.61 -,73

NIVEIS MAXIMOS

18.26 15.58 13.29 9.72 9.01
6.11 5.63 5.09 5.03 4.75
3.52 2.77 2.89 2.80 2.72
2.27 2.13 2.09 2.09 2.02
1.65 1.65 1.65 1.62 1.58
1.41 1.37 1.34 1.36 1.35
1.33 1.32 1.32 1.32 1.30

ANEXO 1

36.
.71
.44
.05
.15
.46
.43

L I |

38

T N '

.39

.60
29,
29.
29.
29,
30,
14,

25
35
51
75
14
68

.00
.61
A7
.80
.69
.80
.41

00

.84
.12
.75
.66
.89
.55
.35

29

B = =k s

25

L

32.
.15
.26
A
.90
.49
.34

N N e

.40

.25
29,
29,
29.

27
38
33

.81
30.
14.

16
68

.23
.44
.13
.13
.67
.15
.41

.92
.67
.91
.62
.08
.33
.44

22

12.
29.
29.
29.
.84
30.
14.

29

27.
.67
.56
.62
.06
.28
.45

— = 3 h

28

R T O T PY RN |

.41

33
27
39
53

17
68

.83
.56
.13
.45
.68
A7
.52

65

.94
.15
.96
.4
.87
.47
.34

18.
29.
29,
29,
.86
30.
14,

29

.45

63
27
41

53

17
75

.08

1.30

24.
.53
.30
.62
.03
.28
.50

e S 7Y R - &1

.12
.74
.69
.86
.52

92

.96
.99
.75
.41
.86
.47
.34

22.

29

29
30
15

.51

04

.29
29.
29.

41
56

.92
.23
.62

.30
.33
.12
.72
.68
.89
.55

.68

6.22

22

- —a WO

.21
.55
.97
.16
.55

.20
.68
.62
.38
.82
.44
.33

97



m Hidroprojecto

NIVEIS MINIMOS

63,
.84
4,
.24
.36
.83
.93
.03

15

CAUDAIS MAXTMOS

15.
.26
.01
.13
.59
47.
46.

30
42
41
51

27

CAUDAIS MINIMOS

Bt L — b B ol

75

12

53

31
29

.79

.30
.43
.06
.87
.82
.15
.08
17

ANEXO 1

59.
.87
.63
.79
.49
.83
.95
.03

12
3

15.
29,
42.
.13
.60
47.

41
51

46

Lol ¥ B FURN N B VYRR N R o8

00

77
65
01

31

.92
30.

30

.98
N7
.85
.40
.83
.15
.76
ch

53.
10.
.20
.17
.22
.83
.96
.C0

15.
29.
42,
34,
.60

51

47,
.85
.25

47
31

—= = W W N E N W

46
45

70
51
00
13

31

.46
.84
.04
.40
.32
.15
.39
.07

47,
.06
.06
.54
.52
.85
.97
.58

16.
29.
35.
.02
.60
46.
.27
.50

33
51

24
31

el B Y R U % R S N R Y ]

79

13
50
54

S7

.88
.87
L42
.76
.32
.05
.14
.15

39.
.32
.70
.31
.57
.87
.98
.94

29,
.09
35,
.79
.61
46.
.22
.55

41

31
51

23
3

W W W =

79

18

54

91

.78
.47
.50
.29
.72
.01
.14
.00

34

26.
.98
35,
.35
.64
46.
22.

40

31
51

b W W W e —

.49
.3
.70
W13
.69
.90
.98

75

5S4

64
63

L7
.64
.50
.08
.78
.85
.48

29.
.90
.05
.18
.74
.91
.99

35.
.99
35.
33.
39.
46.
22,

40

[\ T P S WV R UV .8 B N

34

77

56
19
58
78
48

.63
.95
.93
.55
.46
.68
.68

26

.08
.90

1.58

33.
.99

40

35.
33.
49,
46.
22.

b W W W o oW

.18
.75
.90
.00

21

63
19
11
77
48

.03
.95
.18
.55
.34
.64
.68

22,
.87
.26
.18
.17
.90
.00

31.
40.
35.
33.
48.
46,
.75

21

MNoWw w N =

37

17
99
70
19
35
77

.78
.95
Q7
.35
.25
.64
.32

.18
.67

1.33

30.
.02
.13
33.
47.
46.
26.

41
41

Mo — W B

.26
.78
.92
02

66

43
70
69
23

.57
.8&
.87
.65
.03
.39
.40

98
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VELOCIDADES MAXIMAS

.89
.94
.30
.60
.89
.52
.14
.47

—_ = —& -k =& .a _a

VELOCIDADES MINIMAS

ENVOLVENTE

10.
14.
.54
.41
.52
.98
.20
.21

.93
.74
.58
.48
.38
.51
12
.00

29
73

ANEXO 1

—_ = W k) ) O

.49 2,15 2.04 1.83 1.97 2
.67 7.19 1.66 1.77 1.75 1
.52 1.47 1.22 1.48 1.21 1
.82 1.02 .94 .91 .80 2
.23 1.24 .91 .90 .89

.76 .97 .97 .97 .97 1
.23 1.37 .67 .66 .52

.49 .50 .50 2.83

.72 .90 .75 .65 .60

.51 .80 .46 .64 .90

.58 .54 .64 .78 .51

.71 .37 .38 .48 .35

47 .43 .34 .35 .31

.35 .23 .22 .20 .18

.10 .08 -.04 .00 .01

.01 -.03 -.03 .00

DAS TENSOES TANGENGIAIS (kf/m2)
.70 16.16  11.42 11.93 35,60 17
.33 188.28 4.93  6.21 3.54 2
.25 2.47 1.70 2.%94 2.58 2.
.81 .95 .88 .89 73 4.
.35 1.36 .98  1.05 1.02

.98 .17 .86 .61 .80 1
.77 .96 .23 .22 .13

.12 .13 11 4.84

.38
.52
.15
.13
.10
.43
.51

.67
.76
.59
.96
.27
.22
.02

.85
.96

10
76

.49
.42
.13

.45
.66
.14
.49
.88
.46
.64

.66
.15
.59
.66
.26
.22
.02

.14
.36
.49
.90
.55
.13
.37

2.
1.
1,
.74
.88
.05
.63

27.
.92
.90
.42
.58
.35
.41

66
42
26

.76
.50
.39
.39
.26
.17
.01

77

.57
.45
.28
.72
.85
.08
.74

.52
.54
.30
.35
.22
.15
.02

.89
LT
.86
.24
.47
.08
.56

99



m Hidroprojecto

ENVOLV. DIAM. ENROCAMENTOS - RAMETTE (mm)

778. 809. 1221. 863. 902. 26S0. 1349, 464. 2098. 521,

1113, 554, 14227. 351. 373, 268, 224, 27. 175. 223.
236. 156, 187. 128. 222. 155, 126. 112. 143. 140.
258, 288. 57. 53. 53. 44, 360, 144, 27. 32.

39, 81, 82. 59, 63. 61. 30. 33. 35. 28.
377. 150, 46. 52. 37. 48. 85. 85. 42.; 65.
72. 58, 73. 18. 17. 10. . 22, 24, 34,
13. 8. 8. 8. 365.

ENVOLV. DIAM. ENROCAMENTOS - MAYNCRD {mm)

89. 50, 119, 100. 67. 103, 124, 37. 157, 43.
81. 52, 3370. 59. 109. 64, 43, 5. 46, 59.
64, 37. 40, 25, 43, 38. 30. 22. 39. 28,
49, 71. 19, 16. 17. 12. 106. 43. 7. 9.
1t. 28. 29. 18. 19. 18. 10. 13. 14. 11.

155. 63. 19, 21. 15. 20. 42, 40, 18. 28.
3z, 27. 36. 6. 6. 3. 3. 7. 8. 12,
4. 3. 3. 3. 261.

ENVQLV. DIAM. ENROCAMENTOS - C.ENGIN. (mm}

309. 321, 485, 342. 358. 10e8. 535. 184, 833. 207.

442. 220. 535646, 139. 148, 106. 89. 11. 70. 88.
94, 62. 74. 51. 88. 61. 50. 45. 57. 56.

102, 14, 23, 21, 21. 17. 143. 57. 11. 13.
16. 3z, 32. 23. 25. 24. 12, 13. 14, 11.

149. 59. 18. 20, 14. 19, 34, 34. 17. 26,
259. 23, 29, 7. 7. 4, 4, 9. 10. 13.
5. 3. 3, 3. 145,

ANEXO 1 100
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N

2720.
2880.
3040.
3200.
3360.
3520.
3680.
3840.
4000.
4160.
4320.
4480.
4640.
4800,
4860.
5120.
5280.
5440.
5600.
5760.
5920,
6080.
6240.
6400,
6560,
6720.
6880.
7040,
7200.
7360,
7520.
7680.
7840.
8000.
8160.
8320,
848C.
8640.

ANEXO 1

TEMPO

{min.

340,
360.
380.
400,
420.
440.
460.
480.
500.
520.
540.
560.
580.
600.
620.
640,
660.
680,
700.
720.
740,
760.
780.
800.
820.
840.
860.
880.
S00.
S20.
940,
960.
980.
1000.
1020,
1040.
1060.
1080.

)

o O O O O O O O O O O 0 0 0 0 0000 o000 00 o000 000000 o 0000

CAUDAIS DESCARREGADOS

DESCARREGADCR 3

{m3/s)

Eanl o T R R & L Ry I L v S v A TR v L T 6 3 B 3 4 Ot i S L I P I FI R V% B N S S

0oD3

.000
.000
.000
.001
.521
.967
.360
.762
124
.513
.949
411
.687
.825
.920
.029
.183
.390
.644
.940
. 269
.622
.974
.289
.456
.425
.288
.973
.204
.302
.366
.395
.216
.472
L0
.000
.00¢
.000

VACD3
(m3)

o O O O

293.
1198,
2593,
4471,
6803,
9580.

12853.
16671,
20951,
25466.
30114,
34879,
39801.
44940,
50356.
56102.
62224.
68757,
75716.
83079.
90753.
98494,
106131.
113527.
120258.
125966.
130570.
134039,
136163,
137143,
137399,
137400.
137400,
137400.

DESCARREGADOR 2

QD2 VACD2
(m3/s) (m3)
0.000 g.
1.332 181,
6.467 5078.

10.249 15170.
13.161 25348,
14.964 46330,
16.088 64992,
17.054 84882,
17.936 105891.
18.701 127889.
19.297 1506590,
20.018 174271,
20,724 198729,
21.365 223991.
21.921 249971.
22.222 276476,
22.479 303254,
22.773 330441,
23.117 357972,
23.496 385937.
23.899 414373.
24,304 443296,
24.757 472733,
25.168 502702.
25.394 533062.
25,240 563502,
24.699 593490,
23.704 622577.
22.363 650255.
20.553 676081,
18.116 699296,
15.721 719576.
13.374 737062.
10.877 751595,
8.533 763219,
6.109 772020.
3.837 777951.
2.168 781509.

DESCARREGADOR 1

11

15
15
16

19

22
23
25

21
18
15

- b o -]

oD
(n3/s)

.000
.000
000
.136
.194
127
12.
13.
13.
14.
14.

293
085
635
115
634

231
.982
.913
18.
275
20,

021

693

.245
.819
.256
26.
27.
27.
26.
25.
23,
.679
.808
.844
12.
.886
.232
.813
.664
.022
.018
.000
.0oo

393
058
117
839
716
962

799

VACD1
(m3)

.

0.

0.
2278,
11215.
23523.
37625.
52885.
68940.
85587.
102832,
120739,
1394459,
159167,
180109,
202471,
226435,
252189.
279833,
309300,
340327.
372451,
404985.
437451,
469063,
498919,
526394.
550705.
571504,
588686,
602272,
612520.
618721,
6524173,
626311.
626854,
626854,
€£26854,
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ANEXO 1

DESCARREGRDOR 3

N TEMPQ QD3
(min.) (m3/s)
8800. 1100.0 .000
8960, 1120.0 .000
14400. 1800.0  .001
14560. 1820.0  .007
14720. 1840.0  .011
14880. 1860.0 L0117
15040, 1880.0  .007
15200. 1900.0 .001
15360. 1920.0  .000
DESCARREGADQOR 3
COTA CRISTA = 4,85
COMPRIMENTO = 35.0
INSTANTE = B825.0
QMAX = .46 HMAX =
DESCARREGADOR 2
COTA CRISTA = 2.65
COMPRIMENTO = 140.0
INSTANTE = B25.4
OMAX = 25,41 HMAX =
DESCARREGADOR 1
COTA CRISTA = 1.65
COMPRIMENTO = 140.0
" INSTANTE = 778.5
OMAX = 27.12 HMAX =

VACD3
(m3)

137400.
137400.
137400.
137404,
137415,
137428.
137439.
137444,
137444,

.242

.239

.251

VoL

VOL

VOL

(

DESCARREGADOR 2

QD2
m3/s)

.863
.028
.000
.000
.000
.000
.000Q
.000
.000

137444,

783773,

626854,

VACD2
(m3)

783294.
783772,
783773,
783773.
783773.
783773.
783773.
783773.
783773.

DESCARREGADOR 1

QD1
{m3/s)

.000
.000
.000
.000
.000
.000
.000
.000
.000

VACD1
(m3)

626854,
626854,
626854,
626854.
626854.
626854,
626854,
626854.
626854,

102



