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ANEXO D ESTUDOS DE PERCOLA(,‘RO
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1. OBJETIVOS

Este relatério tem por objetivos apresentar os estudos de percolacdo e
célculos realizados para avaliar as perdas d’agua pela fundagéo, gradientes e
demais parémetros de projeto, resultantes da adogéo de tapete impermeavel a
montante, como o tratamento de fundagdo a ser empregado no Agude
Ubaldinho, a ser construido no riacho S&o Miguel, no municipio de Cedro,
Estado do Ceara

2. CONSIDERACOES INICIAIS

A 4rea onde serda implantadc o Acgude de Ubaldinho é formada
topograficamente por dois morrotes constituindo as ombrewas direita e
esquerda, com a porgdo central representada por uma planicie fluvial onde
correm dois nachos com leitos de pequena profundidade o S&o Miguel e seu
afluente, pela margem esquerda, o do Saco

As ombrerras apresentam-se com declividades bastante ingremes, onde
podem ser observados pequenos blocos de rocha aflorando. O macig¢o rochoso
da area é constituido por granito pouco alterado. Por sua vez, a planicie fluvial
é recoberta por aluvides recentes inconsolidados, onde o lengol freético é

sub-superficial

No local do barramento a planicie aluvionar tem largura vanavel entre 240 e
300m, aproximadamente, e sua superficie oscila geralmente entre as cotas
282m e 284m. A profundidade méaxima é estimada em até 18m, na regido onde
ocorre o0 “canalao® O contato entre a planicie aluvionar e os morrotes das
ombreiras se da ao redor da cota 284m

O pacote aluvionar é essencialmente arenoso, podendo-se enconirar as
fragbes de areila média, grossa e fina, e ocasionalmente e em teores
reduzidos, a fragdo cascalho Constata-se também a presenga de finos,
geralmente em baixos teores

Apesar de se contar com duas campanhas de InvestigagGes de campo e
laboratério, como as ja realizadas, ainda ndo se logrou completo éxito na
caracterizagdo das diferentes camadas aluvionares que compdem a fundagédo
da barragem, sobretudo quanto & granulometria e permeabilidade Esta
dificuldade é realgada nas segdes geoldgicas, interpretadas a partir das
sondagens, pela n&o continuidade de uma mesma camada em sondagens
adjacentes
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A intengao explicita na segunda campanha de sondagens, de complementar a
identificagao visual-tactil dos solos, por vezes enganosa, pela granulometria
realizada em laboratérioc sobre o matenal retido nos amostradores SPT,
também néo foi possivel em profundidades superiores a 3m Finalmente, o
mapeamento de superficie da area de insergdo do barramento ndo fez
distingdes das facies granulométricas, sendo tudo classificado de “aluvido”

Este quadro de conhecimento pouco detalhado das diferentes camadas,
granulometna e permeabilidade, que compdem a fundag&o da barragem em
superficie e em profundidade, conduziram & adogio de hipdteses
conservadoras, ou pessimistas, em relacdo aos parametros de permeabilidade
empregados nos estudos de percolagdo A falta do conhecimento da fundago,
fol necessario realizar mais estudos paramétricos, para cercar mais
possibiidades, que montaram a mais de 20 processamentos

Julgou-se compensador estudar a exaustdo a percolagdo pela fundagdo da
barragem por ser o problema geotécnico de maior relevancia do projeto
Ubaldinho, seja na concepgdo anterior com cufoff no controle do fluxo d'agua
pela fundacdo, seja atualmente com tratamento por tapete impermeavel a
montante.

Vale destacar uma Ultima observagio em relagdo a forma de funcionamento do
tapete que tende a ser mais eficiente que as simulagdes e previsfes através
dos estudos de percolagdo O modelo adotado pressupbe cada camada como
“Infinita® e a agua pode entrar nela, a montante do tapete, em grande
extensdo Entretanto, as deposigdes aluvionares em Ubaldinho, como sugerido
pela visita ao local, parecem ter uma certa alternancia granulométrica em
planta, a dizer, 0 acesso da 4gua a uma camada mais permedvel n&o é
Himitado Isto, entretanto, para ser considerado nos estudos de percolagao,
exigina um mapeamento granulométrico e/fou de permeabilidades, em planta,
como tlustrado a seguir, esquematicamente

C4
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“areila hmpa" arela com aluviao areia
K=10cm/s finos argiloso grossa
K=10"cm/s K=10"cm/s K=5X10%cm/s

% o

Ve

Tapete iImpermeavel

No exemplo, a camadaa ndo se estende indefimdamente para montante,
permitindo uma entrada d’'agua inferior a que sena adotada no modelo de
percolagdo Jé a camada y funciona como tapete natural Uma avaliagéo mais
realista seria a integragdo das diferentes situacgbes, ponderadamente a sua

expressdo em area

3.  SITUACOES ESTUDADAS

3.1 Segdes Tipicas

Para efeito dos estudos de percolagdo ha, e portanto foram consideradas,
duas situa¢des distintas uma na regido do “canaldo’, onde como ja foi dito a
espessura de aluvido pode atingir pelo menos 18 m e outra fora do “canaldo”,
onde a espessura média do aluvido esta ao redor de 8 m.
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A figura 1 mostra uma segao esquematica da fundagdo para cada uma das
situagdes citadas

Arela pouco argtlosa  1m Areta pouco argilosa 1m
| l
i I

Areia fina e média 2m Arela fina e média 2m
| |

Arela média e grossa, as Areia média e grossa,

vezes com pedreguiho  5m as vezes com pedregulhc  5m

1

Rocha (impermeavel)

Areia Fina 11m

Secdo Tipica da Margem Direita Secéao Tipica da Margem Esquerda
(regido do “canalao”)

Figura 1 - Segdes tipicas do subsoio

Com as espessuras de ajuvido acima citadas e com a altura prevista para o
agude, a construgdo de um sistema de controle de percolagdo pela fundagéio
através de um “cutoff, em condigbes construtivas seguras, mostra-se
economicamente invidvel, pois quase equivalerd a construgdo de um outro
aterro invertido, na fundacéo

Dessa maneira, a solugao proposta pelo proprio corpo de Consultores e
consohdada no “Relatério Justificativo da Solucdo Adotada®, é a de utiizagdo
de um “tapete impermeabilizante”, mesmo sabendo-se que sua eficiéncia é
inferior a do "cufoff’ O custo da sua execugdo porem @ também muito inferior e
a sua construgdo permitira que se tenha uma reducgéo do gradiente hidraulico
médio sob o agude e condigbes de operagao satisfatonas

Para efeito de estudo de percolagdo for adotado a montante o nivel d'agua
maximo maximorum previsto, ou seja 296,00 m Para jusante admitiu-se que o
nivel d'agua estara no maximo na superficie natural do terreno, ou seja, 282,00
m
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3.2 Parametros Adotados

A figura 2 apresenta uma se¢do esquematica da barragem e da fundagao.
Arela pouco argilosa Aterro Compaciado (Corpo da Barragem)
Areia fina e média // Aterro Compactado (Tapete)

s
’
A

_ \\ - . PP AERF A o S A it v LY ISR LI A L. L LA e
e T e e
7/

/ .
Arela média e grossa as vezes com pedregulho/ Areia fina

Figura 2 - Segdo esquematica da barragem para analise de percolagaoc

Em fungdo dos comentarios ja feitos no “Relaténo Geologico-Geotécnico
Complementar” a respeito dos valores dos coeficientes de permeabilidade
obtidos nos ensaios de infiltracdo reahzados, optou-se por fazer um estudo
paramétrico de percolagdo peia fundagdo. Os resultados obtidos deste estudo
permitirdo a fixagdo das caracteristicas geométricas basicas do ‘“tapete
impermeabilizante” em fungdo dos beneficios de cada uma das alternativas

analisadas

A tabela 1 apresenta um resumo dos coeficientes de permeabilidade adotados
para cada um dos materiais Nesta tabela ;4 estdo apresentados, também, os
valores maximos dos coeficientes de permeabilidade que se considera, os
matenais poderdo apresentar

Tabela 1 - coeficientes de permeabilidade dos matenais da fundagéo

Material Coeficientede " |  Coeficientade ..
Permeabilidade (cm/s) - | Permeabilidade (cm/s) -
Margem Direita . "] .- Margem Esquerda .
Aterro compactado do 1% 10-6 1x10 6
acude e do tapete
Areia (pouco argilosa)*** 1x10%a1x10° 5x10“a1x10°
Areia fina e média 1x107 5x 10
Areia média e grossa, as 5x10* 1x 10
vezes com pedregulho
Areia fina S 1x107
Trincheira Drenante 1x 10" 1x 10"

***fracdo argilosa existente ou nao
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4. ANALISES EFETUADAS

Em fungdo da elevada permeabilidade apresentada pelos matenais da
fundagdo na regido de implantagio do Agude Ubaidinho, a vaz&o que passa
pelo corpo do agude é desprezivel perante a que passa pela fundagdo Assim,
para facilitar as analise de percolagdo, fo1 considerado que em termos praticos
0 aterro seja “impermeavel” e gue todo fluxo de agua ocorra exclusivamente
pela fundagac As varidvels analisadas foram segGes transversais, conjuntos
de permeabilidades, espessuras e comprimentos do tapete

Os estudos de percolagdo foram feitos para as duas margens e com as
variagbes dos coeficientes de permeabilidade dos matenais indicadas na

tabela 1

Para avahar a eficiéncia do tapete impermeabilizante e definr suas
caracteristicas geométricas, fizeram-se andlises de percolagdo com e sem
tapete Para verificar a sensibilidade da eficiéncia do tapete as suas
dimensdes for variada sua espessura em 2 e 3 m, e seu comprimento em 80 e
100 m A eficiéncia do tapete esta definida como

E=2"2 150 (%)
01

com
Q. = Vazéo que passa pela fundagdo sem tapete,
Q.= Vazdo que passa pela fundagédo com tapete

Iniciaimente, na anahse paramétrica e com resultados a favor da seguranca
(quadro mais pessimista), ndo se considerou a presenga da trincheira drenante
no pé de jusante da barragem e a entrada d'agua, franca no limite montante da
malha (equipotencial) Nas analises para as seg¢bes definitivas e para
obtengdo das grandezas de dimensionamento dos elementos de projeto,
introduziu-se a trincheira drenante no pé de jusante, até 3m de profundidade e
considerou-se o limite montante da malha, uma linha de fluxo

Todas as andlises de percolagdo foram efetuadas com auxilio do programa de
elementos finitos PERCPLAN, mplantado em micro-computador padrdo IBM-
PC

A figura 3 mostra a malha de elementos firitos para a andlise de percolagao
sem tapete, e a figura 4 para a condigdo com tapete impermeabiiizante A
figura 5 mostra a malha de elementos finitos com a numeragdo dos nds e

eiementos

8
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Alerro
Compactado

wxy ENSEDS #x¥ — Barragem de Ubaldinho - Ceara - SO

PERCPLAN

Figura 3 - Malha de Elementos Finitos para analise de percolagéo pela
fundagado sem tapete
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Tapele | Aterro
y Compactado

r¥y EHNGEOS r»® - Barragen de Ubaldinho - Ceara — 10

PERCPLAN

Figura 4 - Malha de Elementos Finitos para analise de percolagdo pela
fundag&o com tapete
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Apresenta-se a seguir, um

resumo das caracteristicas basicas de cada

processamento que foi realizado, assim como a referéncia ao anexo em que ele

esta apresentado

MARGEM DIREITA

Matenai n° Descrigdo k (cmy/s)
1 Aterro/lapete 1E-08
2 Arena com finos 1E-05
3 Areia fina a Areia grossa  1E-03
4 Areia média e grossa 5E-02
Matenial n° Descngdo k (cm/s)
1 Aterrofiapete 1E-06
2 Areia com finos 1E-03.
3 Areia fina a Are:a grossa 1E-03
4 Areia média e grossa 5E-02
Matenal n® Descngio k (cm/s)
1 Aterro/tapete 1E-06
2 Arela com finos 1E-05
3 Areia fina a Arela grossa  1E-03
4 Areia média e grossa 5E-02
Matenai n° Descngdo k {cm/s)
1 Aterroftapete 1E-06
2 Arela com finos 1E-05
3 Areia fing a Areva grossa  1E-03
4 Areia media e grossa 5E-02

Espessura do
Tapete (m)

0.0

Espessura do
Tapele {m)

00

Espessura do
Tapete (m)

20

Espessura do
Tapete (m)

30

Compnmento
do Tapete (m)

00

Comprimento
do Tapeie (m)

0.0

Compnmento
do Tapete {m)

800

Comprimento
do Tapete (m)

80.0

Processamento

Anexo 1

Processamento

Anexo 2

Processamento

Anexo 3

Processamento

Anexo 4

12
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Matenal n°
1

W N

Matenal n°
1

2

3

4
Matenal n°

1

2

3

4
Matenal n°

1

2

3

4
Matenal n°

1

2

3

4
Matenal n°

1

2
3
4

Descngéo
Aterro/tapete

Areia com finos
Areia fina a Areia grossa
Arela média e grossa

Descngéo
Aterroftapete

Areia com finos
Areia fina a Arela grossa
Areia média e grossa

Descrigio
Aterro/lapete

Arela com finos
Areia fina a Arela grossa
Areia média e grossa

Descngéo
Aterro/tapeie

Areia com finos
Arela fina a Arela grossa
Areia meédia e grossa

Descnigéo
Alerro/tapete

Areia com finos
Arera fina a Are:a grossa
Areia média e grossa

Descngéo
Aterroflapete

Areia com finos
Areia fina a Areia grossa
Arela meédia e grossa

k (cm/s)
1E-06

1E-03
1E-03
5E-02

k (cm/s)
1E-06

1E-03
1E-03
5E-02

k {cm/s)
1E-06

1E-05
1E-03
5E-02

k {cm/s)
1E-06

1E-05
1E-03
5E-02

k (cm/s)
1E-06

1E-03
1E-03
5E-02

k (cm/s)
1E-06

1E-03
1E-03
SE-02

Espessura do
Tapete (m)

20

Espessura do
Tapete (m)

3.0

Espessura do
Tapete (m)

2.0

Espessura do
Tapete (m)

30

Espessura do
Tapete (m)

20

Espessura do
Tapete (m)

3.0

Compnmento
do Tapete (m)

80.0

Comprimento
do Tapete (m)

80.0

Compnmento
do Tapetle (m)

100.0

Comprimento
do Tapete (m)

1000

Compnmento
do Tapete (m)

1000

Compnmento
do Tapete (m)

1000

Processamenta

Anexo 5

Processamento

Anexo 8

Processamento

Anexo 7

Processamento

Anexo 8

Processamento

Anexo 9

Processamento

Anexo 10
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Matenal n°
1

LA W N

Matenal n°
1

N Ao M

Matenal n°
1

o A W N

Matenai n°
1

A W N

b a
(TS

Espessurado Compnmento

Descngéo k (cm/s) Tapete (m) do Tapete (m) Processamento
Aterroftapete 1E-08
Areia com finos 1E-05
Areia fina a Arela grossa  1E-03 20 80.0 Anexo 11
Areia média e grossa 5E-G2
Trinchesra Drenante 1E-01
Espessura do Comprimento
Descngio k (cm/s) Tapete (m) do Tapete (m} Processamento
Aterroftapete 1E-06
Arera com finos 1E-03
Arera fina a Areia grossa  1E-03 20 80.0 Anexo 12
Areia média e grossa S5E-02
Trnncheira Drenante 1E-01
Espessura do Compnmento
Descnigéo Kk (cm/s) Tapete (m) do Tapete (m) Processamento
Alerro/tapete 1E-06
Arera com finos 1E-05
Areia fina a Arela grossa  1E-03 20 800 Anexo 11A
Areila média e grossa 5E-02 Limite de mon-
Trnchewra Drenante 1E-01 tante como
Linha de Fluxo
Espessurado Comprimento
Descnigao k (cm/s) Tapete (m) do Tapete (m) Processamento
Alerro/tapete 1E-06
Arela com finos 1E-03
Areia fina a Areia grossa 1E-03 20 800 Anexo 12A
Areia meédia e grossa 5£-02 Limite de mon-
Trnincheira Drenante 1E-1 tante como
Linha de Fluxo
14
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MARGEM ESQUERDA

Material n°
1

n W N

Matenal n°
1

[ L)

Material n°
1

2
3
4
5

Matenal n°
1

2
K]
4
5

Descngio
Aterro/lapete

Areia com finos

Arela fina a Areia grossa
Areia média e grossa
Areia fina

Descngéo
Aterro/tapete

Arela com finos

Areia fina a Areia grossa
Are!a média e grossa
Arela fina

Descngao
Aterro/tapete
Areia com finos
Areia fina a Areia grossa
Arela média e grossa
Arela fina

Descncéo
Aterro/tapete

Areia com finos

Arela fina a Arela grossa
Areia média e grossa
Areia fina

k (cm/s)
1E-06

5E-02
SE-02
1E-03
1E-03

k (cm/s)
1E-06
SE-02
5E-02
1E-03
1E-03

k {cm/s)
1E-06

5E-02
5E-02
1E-03
1E-03

k (cm/s)
1E-06

5E-02
SE-02
1E-03
1E-03

Espessura do
Tapete {m)

oo

Espessura do
Tapete (m)

2.0

Espessura do
Tapete (m)

3.0

Espessura do
Tapete (m)

2.0

Compnimento
do Tapete (m) Processamento

00 Anexo 13

Comprimento
do Tapele (m) Processamento

800 Anexo 14

Comprimento
do Tapete (m) Processamento

80.0 Anexo 15

Compnmento
do Tapete (m) Processamenio

1000 Anexo 16

15
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Matertal n°
1

LT B N S

Matenal n°
1

® B W N

Matenal n°
1

Do bW N

Matenal n°
1

AW N

Descngao
Alerro/fiapete

Areta com finos

Areia fina a Areia grossa
Areia média e grossa
Areia fina

Descngao
Aterro/tapeie

Areia com finos

Areia fina a Areia grossa
Areia média e grossa
Arera fina

Trinchera Drenante

Descngao
Aterro/tapete

Areia com finos

Areia fina a Aresa grossa
Areia meédia e grossa
Areia fina

Trnincheira Drenante

Descrigédo
Alerroftapete

Areia com finos

Areia fina a Areia grossa
Areia média e grossa
Areia fina

Trnincheira Drenante

Kk (cm/s)
1E-08

5E-02
5E-02
1E-03
1E-03

k (cm/s)
1E-06

SE-02
5E-02
1E-03
1E-03
1E-01

k {cm/s)
1E-06

1E-03
SE-02
1E-03
1E-03
1E-01

k {cm/s)
1E-06

SE-02
5E-02
1E-03
1E-03

1E-01

Espessura do Comprimento

Tapete (m)

30

Espessura do Compnmento

Tapete (m)

2.0

Espessura do Compnmento

Tapete (m)

2.0

Espessura do Compnmenio

Tapete (m)

2.0

do Tapete (m) Processamento

100.0

Anexo 17

do Tapete (m) Processamento

1000

Anexo 18

do Tapete (m) Processamento

1000

Anexo 19

da Tapete (m) Processamento

1000

Anexo 18A
Lirmute de mon-

tante como
Linha de Fluxo

16
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Espessurado Compnmento

Matenal n° Descngao k (cmfs) Tapete (m) do Tapete (m) Processamento
1 Alerro/tapete 1E-06
2 Arela com finos 1E-03
3 Areia fina a Areia grossa  5E-02 20 1000 Anexo 19A
4 Areia média e grossa 1E-03 Limute de mon-
5 Areia fina 1E-03 tante como

Linha de Fluxo

B8 Trincheira Drenante 1E-01

5. RESULTADOS OBTIDOS

51 Margem Direifa

Apresentam-se, a segurr, 0s principais resultados obtidos das analise de percolagdo
realizadas com o perfil do subsolo tipico da margem direita

Como pode ser observado pela relagdo de processamentos realizados (apresentada
anteriormente), fez-se uma avaliagao inicial da vazéo que passaria pela fundagéo
no caso de ndo ser executado qualquer tipo de tratamento, e para cada uma das
possibiidades de permeabilidade da camada superficial de aluvido (ou seja,
existindo ou n&o uma camada arghosa) com coeficientes de permeabilidade

k=1x10" cmfs ou k = 1x10° cmi/fs

Para cada uma dessas condigbes foram estudadas variagbes das caracteristicas
geomeétricas do tapete impermeabilizante Os principais resultados obtidos estéo

apresentados a seguir na tabela 2
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Tabela 2 - Resumo dos resultados obtidos nas analise de percolagéo
na Margem Direita

Processamento Gradiente Médio
e

Nome |Numero| Vazdo | Vazdc |Eficiéncial Entrada | Saida
no (m%s/m) |(Wmin/m)| . do | noFiltro | no pé

Grafico Tapete |Horizontal{ do

(%) - tAgude

Anexo 1 1 870E-05| 6522 000 6 67 5.90
Anexo 3 2 779E-05 | 467 10 51 6 58 581
Anexo 4 3 777E-05 | 4.66 1073 6.56 5.80
Anexo 7 4 7 69E-05 | 461 1167 6.49 574
Anexo 8 5 767E-05| 460 11 91 6 47 5.72
Anexo 2 6 3 58E-04 | 2148 000 109 0.35
Anexo 5 7 195E-04 | 1168 45.61 0.60 019
Anexo 6 8 194E-04 | 11.66 45,70 059 19
Anexo 9 9 177E-04 | 1061 50 61 054 0.18
Anexo 10 10 177e-04 | 1059 | 5070 0 54 017

onde a eficiéncia do tapete esta definida como

P

O

01

com

100 (%)

Q1 = Vazéo que passa pela fundagio sem tapete,
Q. = Vazdo que passa pela fundagéo com tapete, e

os gradientes hidrulicos foram obtidos como a média da diferenga de carga
hidraulica entre nés do elemento junto a superficie e a distdncia entre esses nés
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Grafico 1 - Comparacgio da vazdo que passa pela
fundac¢io Margem Direita em fungdo do
tapete e da permeabilidade da primeira
camada de aluvido
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|
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k=1 10-5cm/s @ k=1 10-3 cv's ]

As principais conclusdes que se pode obter dos resultados apresentados na tabeia
2 e no grafico 1 sédo

o tapete compactado ndo tem praticamente eficiéncia no caso da permeabiidade
da camada superior de aluvido ser da ordem de k=1 10° cm/s ou menor. Isso
decorre do fato que nestas condigdes, essa camada ja funciona, em termos
praticos, como se fosse um “tapete natural’,

por outro lado, no caso da camada superior de aluvido apresentar
permeabilidade da ordem de k=1.10° cm/s ou maior, a eficténcia do tapete com
relagdo a vazdo que passa pela fundagao é da ordem de 50 %,

no caso da permeabilidade ser da ordem de k=1 10° cm/s os gradientes
hidraulicos de saida sadc bastante elevados, sendo essencial a constru¢do de
uma trincheira drenante para captagao e controle da agua de percolacao,

ja para permeabilidade da ordem de k=1 10 cm/s os gradientes hidraulicos de
saida sao baixos, mas a tnnchewra continua sendo importante para ordenar e

controlar a vazao de percolagio,

a espessura do tapete impermeabilizante (2,0 ou 3,0 m) ndo tem influéncia
significativa quer na diminuigdo da vazao quer nos gradientes hidrauiicos de
saida,

do mesmo modo que a espessura, o compnmento do tapete impermeabilizante
(80,0 ou 100,0 m) também né&o tem influéncia significativa quer na diminuigdo da
vazao quer nos gradientes hidraulicos de saida
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Em fungdo das conclusées acima o projeto do agude devera prever na Margem
Direita a construgdo de um tapete impermeabilizante de 80 m de comprimento com
uma espessura da ordem de 2,0 m Completando o tratamento da fundacgédo, é
essencial a construgdo de uma trincheira drenante junto ao pé de jusante do agude

Definidas as caracteristicas geometricas do tapete e a necessidade de execugio da
trincheira drenante, procedeu-se a novos processamentos, J4 com as caracteristicas
finais, que forneceram as grandezas necessérias ao dimensionamento dos
elementos de projeto A tabela 3 resume o0s principais resuitados obtidos com o
tapete de 2,0 m de espessura e 80 m de comprimento e com uma trincherra
drenante no pé do agude, simulada por um material com permeabilidade de k=1 10™
cm/s A condigdo de contorno de montante, assimilada a uma linha de fluxo, é dada

pelos processamentos 11A e 12A

Tabela 3 - Resumo das analise de percolagiao na Margem Direita,
com tapete de 2,0 m de espessura e 80 m de comprimento
e trincheira drenante a jusante

. | Gradiente Médio_de

Processa- | Vazdo | Vazéio | Eficiéncia |Entrada no| Saida no

mento | (m%s/m} | (Vmirn/m) | do Tapete| Filtro' | pédo

Nome ' (%) " .'[Horizontal | Agude
Anexo 11 11 33E-04] 800 —— 147 0.02
Anexo 12 |199E-04| 1195 44 39 0.50 0.02
Anexo 11A | 8 86E-5 531 —— 0,98 002
Anexo 12A | 199E-4 | 1195 44 39 C,50 002

a eficiéncia do tapete e gradientes hidraulicos determinados da mesma maneira
como }a mencionado

5 2- Margem Esquerda

Apresentam-se, a seguir, 0s principals resultados obtidos das andlise de percolagéo
realizadas com o perfil do subsolo tipico da margem esquerda.

No caso da margem esquerda, mais precisamente na regiéo do “canaldo”, a camada
superficial de aluvido apresenta-se aparentemente mais homogénea, conforme
pode ser visto no local Assim, os calcuios para avaliagdo da eficiéneia do tapete
impermeabilizante foram realizados com apenas um coeficiente de permeabilidade
para a camada aluvionar superficial (k=5 107 cm/s)
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Os principais resultados obtidos dessas analises estdo apresentados a seguir na
tabela 4

Tabela 4 - Resumo dos resultados obtidos nas analise de percolagao

na Margem Esquerda

Processamento | .. |Gradiente Médio 'deI
Nome |Numero V?zéo Va_zéo Eficiéncia Entrgda Saida rﬂ
no (m°fsim) | (Uminfm}) [do Tapete| no Filtra | pé do
Grafico | - {%) - [Horizontal| Agude
Anexo 13 1 4 55E-04 | 2730 000 008 ~0.00
Anexo 14 2 171E-04 | 1027 62 37 0.03 ~0.00
Anexo 15 3 171E-04 | 10.25 62.44 0.03 ~0 00
Anexo 16 4 1 50E-04 8 98 67 10 0.03 ~0 00
Anexo 17 5 1 49E-04 8.96 67 19 0.03 ~0 00

onde a eficiéncia do tapete esta defimda como
E=272 150 (%)
Qi
com
Qs = Vazaéo que passa pela fundagdo sem tapete,

Q2= Vazao que passa pela fundagio com tapete, e

os gradientes mdraulicos foram obiidos como a média da diferenga de carga
hidraulica entre nds do elemento junto a superficie e a distancia entre esses nés.
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Grafico 2 - Comparacao da vazio que passa pela
fundacio Margem Esquerda em fungdo das
caracteristicas geométricas do tapete
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As principais conciusdes que se pode obter dos resultados apresentados na tabela
4 e no gréfico 2 sdo

em fungdo da permeabilidade mais elevada da camada superficial de aluwido
neste trecho, em comparagdo com a da Margem Direita, a eficiéncia do tapete
com relagdo a vazdo que passa pela fundagdo é também superior e esta na faixa
de 65 %,

os gradientes hidraulicos de saida sdo bastante baixos, mas a trincheira drenante
no pé do agude continua sendo importante para ordenar e controlar a vazdo de
percolagao,

a espessura do tapete impermeabilizante (2,0 ou 3,0 m) ndo tem influéncia
significativa quer na diminuigdo da vazdo quer nos gradientes hidraulicos de
saida,

do mesmo modo que na Margem Diretta o comprimento do tapete
impermeabilizante (80,0 ou 100,0 m) também ndo tem influéncia significativa quer
na diminuigdo da vazdo quer nos gradientes hidraulicos de saida. Entretanto,
neste trecho sera adotado um comprimento da ordem de 100 m, pelo fato de néo
se conhecer, efetivamente a profundidade do “canalao’, visto que nenhuma das
sondagens executadas chegou até o topo rochoso nessa regido; tendo a
espessura de aluvido sido inferida

Em fungéo das conclusbes acima o projeto da barragem devera prever, na Margem
Esquerda, a construgdo de um tapete impermeabilizante de 100 m de comprimento
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com uma espessura da ordem de 2,0 m Continua sendo essencial a construgao de
uma trincheira drenante junto ao pé de jusante do agude

Definidas as caracteristicas geométricas do tapete e a necessidade de execug¢io da
trincheira drenante, procedeu-se a novos processamentos, jJa com as caracteristicas
finais, que forneceram as grandezas necessanas ao dimensionamento dos

elementos de projeto

Em particular neste caso decidiu-se, também, executar um processamento com a
camada superficial de aluvido um pouco menos permeavel (k=1.10° cm/s) para
verificar o comportamento da fundagéo e do tapete numa eventualidade, estes
resultados estao apresentados no Anexo 19

A tabela 5 resume os principais resuitados obtidos para a condigdo de tapete com
2,0 m de espessura e 100 m de comprimento e com uma trincheira drenante no pé
do acude, simulada por um matenal com permeabilidade de k=1.10" cm/s A
condigdo de contorno de montante, assimilada a uma linha de fluxo, € dada pelos
processamentos 18A e 19A

Tabela 5 - Resumo das analise de percolagdo na Margem Esquerda,
com tapete de 2,0 m de espessura e 100 m de comprimento e

tnncheira drenante a jusante

< | Gradients Médio de

Processa- | Vazao Vazdo |Eficiéncia |Enfradano] Saida no

mento | (m¥s/m) | (Vmin/m) |do Tapete| " Filfra™ | 'pédo "
Nome " (%) “"Agude
Anexo 18 | 1 50E-04 8 98 67 10 0.03 ~(0 00
Anexo 19 | 971E-05 582 78 67 0.55 ~0.00
Anexo 18A | 1 49E-04 890 67 40 0.03 ~0.00
Anexo 19A | 9 71E-05 582 78.67 0.85 ~0.00

a eficiéncia do tapete e gradientes hidraulicos determinados da mesma maneira
como jJa mencionado

6. AVALIACAO DA PERDA D’AGUA TOTAL

Com os resultados obtidos nos diversos processamentos cujos resumos estdo
apresentados no item 5, em comunto com o perfil longitudinal que esta apresentado
no Anexc l dos “Estudos Geologico-Geotécnicos”, pode-se proceder a uma
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avaliagdo da perda d'dgua total que deve ocorrer pela fundagdo quando da
operagao do Agude Ubaldinho

A analise do perfil longitudinal pelo eixc do agude, permite que se distingua os dois
trechos analisados (Margens Direita e Esquerda) e que apresentam um
comprnimento representativo de aproximadamente -

Margem Direita~ 180 m, e
Margem Esquerda ~ 60 m

Considerando-se as situagdes finais, i1sto é, com o tapete com as dimensdes fixadas
para cada margem e com a trinchera drenante tem-se que a vazdo que deve-se

esperar passe pela fundacgdo seja da ordem de

a- Caso mais favordvel (Anexos 11A e 194)

Q=883 10° 180+9,70 10° 60=0,0218m’/s=2181/s
b- Caso mais desfavoravel (Anexos 12 e 18)

Q=199 10° 180+ 1,50 10" 60=0,0448 m’/s=4481/s

E importante notar que esses valores sac muito elevados, correspondendo a 6,2% e
12,8%, respectivamente, em relagdo 4 vazao regularizada de 0,35 m/s ou 350 I/s,
quando o reservatério se encontra em seu N.A max

E muito possivel que os valores para a perda d’dgua sejam superestimados. Dadas
as Incertezas na caracterizagido das permeabilidades das vaniadas camadas que
compbem a fundagdo da barragem, naturalmente se adotam valores a favor da
seguranga e que acabam por exagerar as previsfes de perda d'agua. Deve-se
lembrar ainda que no decurso da operagdo do agude, as perdas tendem a diminuir
devido ao processo natural de siltagem do reservatoro

Se os valores estimados da perda d’'agua peia fundagdo da barragem correspondem
ao reservatério no N.A max, 8 medida que as aguas baixam, a perda d'agua reduz-
se proporcionalmente bem como a parcela em relacdo & vazdo regularizada.
Convém, portanto, integrar as perdas d’agua ao longo do ciclo hidrolégico para

compara-las a vazao regulanzada

O quadrc a seguir foi obtido a partr da simulagdo da operagdo do reservatério e
apresenta a permanéncia relativa, ao longo do ciclo hidrologico, dos nivels d’dgua

no reservatoério
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Tabela 6 - Permanéncia dos Niveis D'agua no Reservatorio

_ %DE -
COTA, m PERMANENGIA
285 0.2
286 26
287 10,3
288 11,4
289 10,0
290 12,5
291 10,1
292 10,1
293 12,3
294 10,0
205 9,0
296 1,4
297 0,1

Como a perda d'agua é diretamente proporcional a carga hidraulica, as vazfes
determinadas nos estudos de percolagdo consideraram-na em 14m (296-282m)
Tomada como referéncia a vazdo de 21,8 Ifs, pode-se estimar as perdas
correspondentes aos niveis de permanencia e integra-las pelo tempo de
permanéncia, obtendo-se uma avaliagdo mass realista

A tabela 7 traz os resultados obtidos com tal procedimento

Tabela 7 - Perdas d’Agua ao Longo do Ciclo Hidrologico

CARGA - PERDA : 9 - _{ PERDA D'AGUA
HIDRAULICA | D'AGUA I/s | PERMANENCIA | -~ TOTALNA - -
-m . I > - GOTA s 7
3 4,7 -
4 8,2 0,2
5 7.8 0,8
8 9,3 1,07
7 10,9 1,09
8 12,5 1,56
9 14,0 10,1 1,42
10 15,6 10,1 1,57
11 171 12,3 211
12 18,7 10,0 1,87
13 20,2 9,0 1,8
14 21,8 14 0.3
15 23,3 0,1 -
TOTAL 13,79

Uma avaliacdo realista das perdas d'agua por percolagdo indica uma perda de
13,8l/s que corresponde a 3,9% da vazéo regularizada, um valor bastante aceitavel
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7. CONSIDERACOES FINAIS

A solugcdo adotada para o controle da percolagdo pela fundagdo permeavel do
acude Ubaldinho foi a de um tapete impermeavel a montante, motivadas pelas
dificuldades construtivas e custos envolvidos. A avaliagdo do seu desempenho foi
objeto das analises de percolagao que compdem o presente relatério

Compensando o conhecimento parcial dos campos de permeabilidades associados
ao pacote aluvionar, fundagio de grande extensdo da barragem, foram realizadas
mais de 20 andlises paramétricas, testando a sensibiiidade das diversas variaveis,
primordialmente as permeabilidades e a geometria do tapete. Como ocorre nestes
casos, 0 desconhecimento de um parémetro conduz & adogdo de valores
conservadores, a favor da seguranga, e no caso, nac fo diferente. Suspeita-se,
portanto, que as perdas d’agua obtidas possam estar superestimadas.

As perdas d'dgua maximas estimadas ocorrem quando o reservatério esta cheio e
montam a 21,8 I/s e 44,8 I/s, respectivamente para os dois cendrios analisados,
denominados “caso mais favoravel” e “caso mais desfavoravel’ Estas perdas
d'agua maximas correspondem a 6,2% e 12,8% da vazéo regulanzada de 350 I/s.
Representam valores bastante elevados. Entretanto, analisando a perda d'agua ac
longo da operagdo do reservatorio, com niveis varidveis ao longo do ciclo
hidrolégico da subacia contribuinte, seu valor cai para a 3,9% da vazdo
regulanzada, no “caso mais favoravel’, valor considerado aceitavel. Estas
estimativas poderdo ser eventualmente aferidas com as informacdes que seréo
obtidas a partir dos ensaios de bombeamento, ora em execugic nos trés pogos de
abastecimento existentes na area de fundag&o da barragem

Por outro lado, os demais aspectos do fiuxo d’agua pela fundagio e sua captagéo
pelo sistema de drenagem séo plenamente satisfatérios, com gradientes reduzidos
e drenos eficientes. A eficiéncia do tapete, considerada como a taxa de redugéo da
vazdo de percoiagdo, é de cerca de 50% na margem direita e de 70% no “canal&o”

Este quadro permite corroborar a adogéo do tapete impermedvel de montante como
o elemento de controle da percolagéo pela fundagdo da barragem Ubaldinho

Quanto as dimensdes do tapete, recomenda-se 2m de espessura do solo de
vedagdo compactado e 80m e 100m de comprimento, respectivamente na margem
direita e margem esquerda - "canalao” Esles valores poderiam ser otimizados se e
onde a Inspegdo e mapeamento geoldgico de superficie mndicarem a presenga de
um tapete natural impermeavel

A eficiéncia do tapete depende de sua integridade, de sua continuidade Em mais
de uma barragem um tapete impermeavel bem executado deixou de exibir
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desempenho satisfatérnio devido a seu tnncamento ao sol, antes do enchimento do
reservatorio Preservar a integridade do tapete em Ubaidinho deve merecer maiores
cuidados ainda Transcendendo o periodo executivo, ciclicamente, a cada alguns
anos, o reservatorio sofrera rebaixamento total, expondo o tapete ao sol e podendo
na ocasido, sofrer trrncamento, vindo a comprometer seu posterior desempenho

Recomenda-se a protecao do tapete imermeavel com um material resistente ac
trincamento, como por exemplo, uma areia limpa, abundante na regiao. Por sua vez,
reforgcando este papel e espessando o colchdo térmico, a superficie deve ser
coberta por meio metro de solo solte, de qualquer natureza, exceto contendo
blocos, podendo ser material de bota-fora O matenal de bota-fora teria um papel
adicional de desencorgjar o acesso de pessoas que inadvertidamente poderiam
danfficar o tapete Uma placa de esclarecimentos seria oportuna Na consfrugdo do
tapete recomenda-se uma compactagéo leve, evitando-se a obtencao de matenal
super compactado (GC>98% do Proctor Normal) rigido e naturalmente mais
suscetivel a trncamento O esquema proposto é Ilustrado esquematicamente
abaixo

'—LJ———\-__/—_—“

min 0,6m cobertura de solo qualquer

min 0,5m  proteg@o com areia himpa

min 2,0m tapete de solo argifoso "mal compactado”
FZANNNNNY 7777 SNSN N

superficie da fundagao raspada da vegetagéo

Sédo Paulo, 5 de dezembro de 1996

e A pglbsgin”  Soosbons /)

Eng® Jame Dor‘mggos Mg'zmnna Eng? Shoshana Signer

27

000030




o
<o

Referéncias

Os elementos que serviram de referéncia a elaboragao deste estudo foram .
Estudos geoilogicos-geotécnicos relatorios e anexos 1 e 2
Topografia da regiao de implantagéo do agude
Secao transversal tipica do agude
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Acude Ubaldinho

Calculos de Percolagdo
nov/96
Barragem de Ubaldinho - Ceara - Anexo 1
*** ENGEOS *** Engenharia e Geotecnia S5/C Ltda
PERCPLAN - programa de analise de percolacao plana - MEF
GZOEXPERT - W Hachich Engenharia 5/C Ltda - (011) 570 3737
TIPO DE ANALISE FLUXO BIDIMENSIONAL COMFINADO
DADOS GERAIS
NUMERO DE MATERIAIS 4
NUMERC DE NOS 170
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIATS
NUMERO DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL Kl K2 K1 E OX
1 i PONOOE-NNNT 1 DO0OODE~-0N07 N 00
RN N HERS S el ) 1L B o o
i L OQOrGE-au0s L OQOOQE-QQ05 0 00
4 h LDGUOIE-QUVA 5 U00VUE-QLVA 0 00
DADOS DOS NOS
NO COORDENARDAS DOS NOS COND. CARGA VAZAQ
N R X Y CONT. HIDRAULICA
1 0 00 274 00 1 296 00 0.000
2 0 00 2786 50 1 296 00 0.000
3 0 00 279 00 1 296 00 0.000
4 ¢ 00 281 00 1 296 00 G 000
5 0 00 282 00 1 296.00 ¢ 000
6 40 00 274 00 0 0 00 0 000
7 40 00 276 50 Q 0 00 0 000
8 40 00 279.00 0 0 00 0 000
2 49.00 281 00 o] 0.00 0 000
1¢ 40.00 282 00 1 2%6 00 0.000
11 70 00 274 00 0 0.00 0.000
12 70 00 276 50 0 0 00 0 000
13 70 00 279 00 o] 0 00 0 000
14 7¢ 00 281 00 0 o 00 0.000
15 70 00 282 00 1 296.00 0 000
16 100 00 274.00 0 0.00 0.000
17 100 00 276.50 0 0 00 0.000
18 100 09 279 00 (4] 0.00 0.000
13 100 00 281.900 0 0 00 0.000
20 100 Q0 281 80 1 296.00 0.000
21 100 Q0 282 00 1 296 00 0.000
2 120 00 274 00 0 0 00 0 000
23 120.00 276.50 o 0.00 0.000
24 120.00 279 00 0 o 00 G.000
25 120.00 281 00 0 0.00 6 000
26 120 00 281 50 0 0 00 0.000
27 120 00 282 00 1 296 00 0.000
28 140 00 274 00 0 o 00 o 000D
29 140 00 276 50 0 0.00 0.000
30 140 00 279 00 0 0.00 0 000
31 140 DO 281 00 0 0 00 0.000
2 140 00 281.50 0 0 00 0.000
33 140 00 282.00 1 296 00 0.000
34 160 00 274 00 4 & 00 8.000
3 160 00 216 50 ] 0 00 0.000
36 160 00 279 490 4] 0 00 ¢ 000
37 160 GO 281 00 G a 60 0 000
38 160 00 281 50 ¢} 0 00 0 000
39 160 00 282 00 1 2%6.00 0 000
40 170 00 274 00 g g 00 0.000
41 170 00 276 50 0 0 00 0.000
42 170 00 279.00 0 0 00 0.000
43 170 00 281 00 0 0 oo G.000
44 170 00 281 50 o o 00 0.000
45 170 00 282 00 1 296.00 0.000
46 180 co 274.90 0 ¢ 00 0.000
47 180 00 276.50 0 0 00 ¢.000
48 180 00 279 00 0 ¢ 00 ¢.000
49 180 00 281 00 0 0 00 0 000
50 180 00 281 30 0 0 00 0.000
51 180 00 282 00 1 296,00 0.000
52 120 o0 274 00 0 0 00 ¢ 000
53 190 00 276 50 0 ¢ 00 0.000
>4 190.00 279.00 0 0.00 0.000
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251.00¢
231 00
251 Qo
251 Q0
251 00
256 00
256 00
256 00
256 Q0
256 Q0
263.50
263 50
263 S0
263 50
263 50
271 00
271 00
271 00
271 00
271 00
278 50
278 50
278.50
278.50
278 50
286 00
286 00
286 09
286 00
286.00
293 50
293 S0
293.50
293 50

281 0Q
281.50
282 00
274 00
276.50
279 00
281.00
281 50
262 00
274 00
276 50
279.00
281 00
281 50
282 00
274 00
274,50
214 00
281.00
281 90
282.00
274.00
276 50

Ny .
291 Q0
282 00
274 Q0
276 SO
273 00
281.00
282 00
274 00
276 50
279.00
281.00
282.00
274 00
276.50
279.00
281 00
282,00
274.00
276 30
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 Q0
274 00
276.50
279.00
281 00
282 00
274 00
276 50
27% 00
281.00
282 00
274 00
276 50
279 Q0
281.00
282.00
274 00
276 50
2313 00
281 00
282 00
274 00
276 50
279 00
281 00
282.00
278 0D
276 50
279 00
281 €0
282 00
2714 00
276 50
279 00
281 00

TOQHOQOOI IO ODOoORDOIRO QO R QO

OOO00FHOOQR,PO0ADHOOORHEHOOCOAFR OO0 00Q0QOLOQCROO0OATO0DIDOIDaS o

0.00
0.00
296 00
0 00
o 00
0 00
o 00
0 00
296 00
o 00
0.00
0 00
0 00
0 00
296 00
0 00
0 0o
u ot
0.00
0 00
296 00
o 00
0 00
o no
0.00
0.0

000034
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o 000
0.000
0.000
0 Q00
B 000
0 Q00
o 000
0 060
0 000
D 000
0 000
0 000
¢ 000
o 000
0 000
0 000
. 0non
U uoy
0 000
0 0g0
0.000
0 000
0 0gn
7 000
0 000
¢.000
0.000
¢.000
¢.000
¢.000
0.000
¢ 000
0 00D
0 000
0.000
0.000
Q 000
0.000
0.000
0 000
0 000
0.000
0.080
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0.000
Q.000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0.000
0 000
g 000
0 000
Q.04a0
0.040
0 000
0.000
¢ 000
0 000
0 000
0,000
0.000
0.000
0 000
6 000
o 000
0.000
0.000
0 000
0 000
g 000
0.000
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L40
141
142
143
144
145
14¢
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
1€2
18
led
165
l€6
167
168
169
170

BADOS DOS ELEMENTOS

NUMERC DO
ELEMENTO

OO ~h U

293 50
310 00
310 0G
310 DO
310 00
310 N0
326 50
326 30
326 50
326 59
326 30
343 00
343 00
343 00
343 90
343 00
359 50
159 50
359.50
359 50
359 50
376 00
376 N0
NS -

AT M)
370 WU
400 04
400 00
400 QQ
400 00
400.00

NO I

(Vo 30 = TR B, (RN SO

282
274
276
279
281
282
274
276
279
281

282,

274
276
2719

281.

282
274
276
279
281
282
214
216
VaE
<BlL
S82
274
276
279
281
282

[ale]
20
50
00
jL1)
0o
[o11]
50
00
a0
Q0
00
50
oQ
00
00
bl
50
0o
+1u]
00
o0
50
115}
o
no
0o
50
na
oo
co

FOOQOFR ST oOFROOOOROOOLORFROOOQOORODO0O

NO

282.00
4 00
0 00
o 00
0 a0
282 00
0 00
0 00
G 00
g Q0
282 00
0.00
o 00
0 oo
a 0¢
282 00
o 00
¢ Qo
0 00
0.00
282 00
4 00
¢ 00
f, 00
0 0o
282.00
0.00
0.00
Q.00
0.00
282.00

NUMERC DO
L MATERIAL

il bt N G B L i R L B e B G s e N D0 B e B L b B R W s B LD D B W AN LD

000035
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0 000
0 000
0.000
0.900
0.000
0 000
0 o000
G.000
¢ 000
¢.000
o poe
0 000
0 000
o 000
0.000Q
o 000
4 000
0.000
0 000
0.000
0 000
¢ 000
0 000
.00
0.000
0 000
0.000
0.000
0.000
0 000
0 000
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118
119
121

143

169

118
120
122
123
124
12

127
128
123
130
132
133
134
1735
137
138
139
140
142
143

145
147

le2
163
164
165
167
168
169
170

164

MWl N W B Wl
PR JETURE N S R U SN U I Y
B Q) N W ool BN W) o D D G B N e e DN W e B N L i N L s B B G B S
I IRN S-N R PR G N U R S N R T Y
[Nl LR U N e S ]
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CICLO NUMERO 1
PASS0O 1
LBMAX 8
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZRO
1 1 0B6E-0005
2 2 172E-0005
3 1 103E-0005
4 1 721E-0007
5 3 436E-0007
10 2 263E-0006
15 3 759E-0006
2 3.804E-0006
21 9 493E-0007
27 4 472E-000¢
T ToprLy rgp L
s I FlEE-0W0e
45 1 479E-000b
51 3 76€3E-0006
57 3 017E-0006
63 2 107E-0006
69 2 664E-0006
75 2.492E-0006
1i5 -4 179E-0006
120 -5 416E-0006
125 -5 246E-0006
130 -5 08RE-0006
135 -4.9%41E-0006
140 -7 631E-0006
145 -1 DOQE-0005
150 -9 S32E-0006
155 -9 161E-0006
160 -8 887E-0006
165 -1 06BE-0005
170 -6 Z72E-0006

FLUXOS TOTAIS DO SISTEMA

ENTRANDO = 8 704E-0005

SAINDO

-8 704E-0005

000037
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Acude Ubaldinho
Calculos de Percolagio
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Barragem de Ubaldinho Ceaca Anexo |

*** BNGEOS 'Yt rnaenharia e ectesnia 5/C Lbtda
FLRCPLAN -~ preograma de analise de percolacao plana - MEF

G EOEXPERT - W Hachich Engenharia S/C Ltda - {011) 570 3737

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NG COORDENADAS POS NOS CARGA PRESSAO NEUTRA FUNCAQ
NUMEROQ x Y HIDRAULICA (UNID DE CARGA) FLUXO
1 Q 0Q 274 Q0 296 C0 22 Q0 5.432E-0006
2 0 00 276 50 296 00 19.50 2 172E-0005
3 0 oo 279 00 296 00 17 00 3 810E-0005
9 0 00 281 00 296 00 15 00 4 370E-0005
5 0 00 282 00 296 00 14 00 4 396E-0005
6 40 00 274 00 295 30 21 30 G.000E+0000
7 40 @O 276 50 295 30 18 BO 2 300E-0005
8 40 00 279.00 295.30 16 30 4 S598BE-0005
9 40,00 281 00 295.31 14 31 4.531E-0005
LA 40.00 282 00 296.00 14 Q0 4.527E-G005
11 70.00 274 00 294 75 20 75 0.000E+0000
1z n oon 276 580 294 15 i8 25 2 386E-N005
<o ERL/ R N "54 LA lr, prj q ’fiz ””Ub

L MUV 281 ;01 17 13 717 4 R2TE-0005
[N o 287 00 296 00 114 oo 4.828E-0005
16 100 00 274 00 294 15 20 15 0.00CE+0000
17 100 00 276 50 294.15% 17 65 2 586E-0005
18 100 00 279 90 294 15 15.15 5.170E-Q005
19 100 Q0 281 00 294 19 13 18 5.206E-0005
20 100 00 281 90 296 00 14.10 5.206E-0005
21 100.00 282 Q0 296 Q0 14 90 5 443E-0005
2 120 00 274 00 293.71 15 71 0 0COE+0000
23 120 00 276 50 293 71 17 21 2.863E-0005
24 120 00 279 o0 293.71 14 71 5 727E-0005
25 120 00 281 00 293 76 12.76 5.775E-0005
26 120 00 281 50 294.86 13 36 5 775E-0005
27 1290 00 282 00 296 00 14.00 5.715E-0005
28 140 00 274 00 293 24 19 24 Q0 0C0QE+QQ00
29 140 0O 276 50 293 24 16 74 3.075E-0005
30 140.00 279 00 293 24 14 24 6 150E-0005
31 140 00 281 00 293 30 12 30 6 198E-0005
32 140.00 281 50 294 65 13 15 6.198E-0005
33 140 00 282 00 296 00 14 00 6 209E-0005
34 160 00 274 00 292 72 18.73 0.000E+0000
35 160 00 276 50 2982 73 16 23 2 336E-0005
36 180 00 279 00 292 13 13 73 6.669E-0005
37 160.00 281 00 292 79 11.79 € 718E-0005
k:: 160 00 281 590 294.40 12 90 6 718E-0005
9 160 00 282 00 296 00 14 00 6.716E~-0005
40 170.00 274 00 292 45 18 45 0 000E+0000
41 179 00 276 50 297 45 15 95 3.532E-0005
2 170.00 279 00 292 45 13 45 7 066E-0005
43 170 00 281 00 292 52 11.52 7 124E-0005
44 170 00 281 50 294 26 12 76 7 125E-0005
45 170 00 282 00 296 00 14 00 7 125E-0005
46 180G 00 274 00 292.16 18.16 0 00CE+0000
47 180 00 276 50 292.16 15 66 3 712E-0005
18 180 00 279 00 292 1¢ 13 16 7.426E-0005
43 180 00 281 060 292 24 11.24 7 487E-0005
50 180 €0 281 50 294 12 12 62 7 487E-0005
51 180 00 282 00 296 00 14.00 7 487E-0005
52 190 00 274 00 291 86 17.86 0 000E+0000
53 190 00 276 50 291 86 15 36 3.890E-00Q05
54 120 00 279 00 291 86 12.86 7 772E-0005
55 199 60 281 00 291 94 10.94 7 827E-0005
56 190 00 281 50 293.97 12.47 7.827E-0005
57 190 00 282 00 296 00 14 00 7.826E-0005
58 185 00 274 00 291 70 17 70 0.000E+0000
59 1925 00 276 50 291 70 15 20 4.006E-0005
60 195 Q0 279 00 291 70 iz2.70 8 015E-0005
61 125 00 281 00 291 79 10.79 8 086E-0005
62 195 00 281 50 293 88 12 38 B 087E-0005
63 195 00 282 00 296 00 14.00 8.083E-0005
&4 200 00 274 00 291 54 17 54 0 000E+000Q0
65 200 Q0 276 50 291 54 15.04 4.121E-0005
€6 200 090 279 00 291 54 12 54 8 232E-0005
67 200 00 281 00 291 63 10 63 8 287E-0005
€8 200 00 281 50 293 91 12.41 B.286E-0005
69 200 00 282 0¢ 296 00 14 00 8.321E-0005
70 207 00 274 00 291 30 17.30 0 00QE+0000
71 207 Q0 276 50 291.3¢ 14.80 4.290E-0005
12 207 DO 279 00 2¢1 30 12.30 8 607E-0005
73 207 Q0 281 00 291 38 10 38 8 69BE-0005
7 207 00 281 a0 295 08 i3 18 8§ TO4E-0005

Anexos F1 7/186
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Acude Ubaldinho
Calculos de Percolagio
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75 207 0Q 282 Q0 296 00 14 00 8.579E-0005
76 214.00 274 00 291 06 17 06 0 OO0OE+0000
17 214 20 27¢ &0 291 D6 14.56 4.319E-0005
78 214 O 279 00 291 0é 12 06 8 A37E-0OOO5
79 214 00 281 DO 291 0s 19 05 8 704E-0005
80 214 no 282 00 290 44 8 44 8 704E-0005
81 221 00 274 09 290 82 16 82 0 QOOE+0CGO0
8z 221 20 27€¢ 50 290 82 14 32 4.317E-0005
83 221 O 279 00 290 82 11 82 8.634E-0005
34 221 00 281 00 290 B2 9 82 8.703E-0005
85 221 00 282.00 290 92 8 922 8.704E-0005
86 228 00 219 00 290 58 16 58 0.000E+0D0DD
87 228 (00 276 50 290 58 14.08 4,317E-0005%
:1:) 228 00 279 00 290 58 11 58 8.634E-0005
89 228 00 281 00 290 58 % 58 8.703E-0005
20 228 0N 287 00 290 56 R 56 8.704E-0005
91 235 00 274 00 290 34 16 24 0 NOO0E+0QO0
22 235 00 276 50 290 34 13.84 4 317E-0005
93 235 00 279.00 290 24 11 34 8.634E-0005
94 235 00 281 00 290.34 9.34 8.703E-0005
95 235 00 282 00 290 34 g 34 8.704E-0005
96 240 50 274 00 290 L5 16.15 0 0DOE+0000
a7 24n sr 276 50 290 15 13 65 4 317E-0005
- HEES LACIRSY PO 11 1% 0, T4E-000%
1 R PN 3L ap L0 15 @ 15 3 703E-0005
Lon H40 50 JRZ U 290 17 8 17 8 704E-0005
iol 246 00 2714 00 289 96 15 26 0.000E+0000
102 246 00 276 50 289 96 13 46 4 316E-0005
i03 24¢ Q0 279 no 289 3¢ 10 26 8.636E-0005
104 24¢ Q0 281 0Q 289 %6 8.96 8 704E-0005
105 246 00 282.00 28¢% 81 7.81 8 704E-0005
106 251 Q0 274 00 289 78 15 78 0 Q0OQE+0000
107 251 dv 276 50 289 78 13.28 4 294E-0005
108 251 00 279 0o 289 78 10.78 B 611E-0005
109 251 C0 281.00 289,79 g.79 8 698E-0005
110 251 00 282 00 290.86 g 86 8.704E-0005
111 256 00 274 00 289 61 15 61 0.000E+0000
112 256 00 276 50 289 61 13 11 4.202E-0005
113 256 00 279 DO 282 61 10 61 8.418E-0005
114 2%¢ 00 281 00 289 47 8 47 8 493E-0005
115 256 00 282 00 282.00 Q.00 8 495E~0005
116 263 350 274 00 289 37 15 37 0 O0OE+0000
117 263 50 276 50 289 37 12.87 3 973E-0005
118 263 50 279.00 289.36 10. 36 7 949E-000Q5
119 263 50 281 00 289 22 8 22 8.014E-000S
120 263 50 282 00 282 00 g 00 8.015E~-0005
121 271 00 274 DO 289 14 15 14 0.000E+0000
122 271 00 276 50 289 13 12 63 3.712E-0005
123 271 oo 279% 00 289 13 10 13 7 423E-0005
124 271 00 281 00 288 99 T 99 7 482E-0005
125 271 00 282 00 282 00 0 00 7 482E-0005
126 278 50 274 00 288 92 14 92 0 000E+0000D
127 278 50 276.5%0 288 92 12.42 3 456E-0005
128 278 50 279 00 288 92 9 92 6.911E-0005
129 278 5S¢ 281 00 288 78 778 6.365E-0005
130 278 50 282 00 282 0D 0 00 € 965E-0005
131 286 00 274 00 288 72 14 72 0 COOE+0000
132 2Be 00 276 50 288 12 12 22 3 198E-0005
133 286 00 279 00 288.72 a 72 6 404E-0005
134 286 100 281.00 288.59 7 59 6.461E-0005
135 28¢ 00O 282 Q0 282 00 0 00 6.464E-0005
136 223 50 2714 00 288 54 14 54 0.000E+0000
137 293 50 276 50 288 54 12 04 2 904E-0GO05
138 293 50 279 00 288 53 9 53 5 798E-0005
129 293 50 281 00 288.41 7.41 5.837E-0005
140 293 50 282 00 282 00 0.00 5 835E-0005
141 31o oe 274 00 288 18 14.18 0 0CGQE+0000
142 3in oc Z76 50 288 18 11.68 2 454E-0005
143 310 90 279 00 288.18 a 18 4.911E-0005
144 310 90 281 00 288 06 7 06 4,952E-0005
145 310 0O 282 00 282 00 0 00 4 g53E-0005
146 326 50 274 00 287 89 13 89 0 0Q0E+0000
147 326 50 276 50 287 89 11 39 1 973g-0005
148 326 50 279 00 287 88 8 88 3 945E-0005
149 326 50 281 00 287 77 6 77 3 976E-0005
150 326 50 282 09 282 00 0 00 3 976E-0005
151 343 00 274 0O 287 66 13 86 0 QODOE+0000
152 343 00 276 50 287 66 11 16 1 510E-0005
153 343 20 279 00 287 66 8.66 3.019E-0005
154 343 00 281 00 287 54 6 54 3.043E-0005
i55% 343 00 zZ82 00 282 00 0 o0 3.042E-0005
i56 359 =0 274 00 287 49 13.49 0 QOOQE+0000
157 352 50 276 50 287 49 10.99 1 056E-0005
158 359 50 279 00 287 49 8.49 2.111E-0005
159 359 50 281 Co 287 38 & 38 2.128E-J005
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160

168
169
170

359 50
376 0Q
37¢ 00
376 On
276 00
376 00
400 00
400.00
400 €0
400 00
400 00

282
274
276
279
281
282

274.

276
279
281
282

00
00
50
1]y}
0o
00
0
50
00
00
6o

0 00
13 38
10 B8

8.38

6.27

0.00
13 32
10 82

8.32

6 21

0 00

Acude Ubaldinh
Calculos de Percolagdo

nov/96
2.139E-0005
0 O00OE+0000
6.081E~-0006
1.215E-0005
1.225E-0005
1 161E-0005
Q 000E+Q000
0.000E+0000
0 D00E+0000
~2.801E-0015
3 136E-0006
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Barragem de Ubaldinho - Ceara - Anexo 2
ENGEOS *** Engenharia e Geotecnia 5/C Ltda

..

Acude Ubaldinho

Calculos de Percolagio
nov/96

F===== ===

PERCPLAN - programa de analise de percolacaoc plana - MEF

GEOCEXPERT - W Hachich Engenharia 5/C Ltda. -

(011} 570 3737

TIFO DE ANALISE

DADOS GERAIS
NUMERC DE MATERIAIS
NUMERO DE NOS
NUMERC DE ELEMENTOS

LARGURA DE BANDA MAXIMA

LARGURA DE BANDA MEDI

PROPRIEDADES DOS MATERI

NUMERO DO
MATERIAL K1

] 1 00NNNF-000%

AN ER RSN

i LOOORGSF - 0009

4 5 00UOULE-0004

DADOS DOS NOS

NO COORDENADAS
N R X
1 0 00
2 0.00
3 0 00
4 0 00
5 0 00
8 40.00
7 40.00
8 40.00
9 40 00
10 40 00
11 70 00
1z 70.00
13 70 00
14 70.00
15 70.00
16 100.00
i7 100 00
18 100.00
19 100.00
20 100.00
21 100 00
22 120 00
23 120.00
24 120.00
25 120 00
26 120,00
27 120 00
28 140.00
29 140 00
30 140 00
a1 140 00
2 149.00
33 140 00
34 160 00
35 160 00
36 160 00
37 160 00
a8 160 00
39 160 00
40 170 00
41 170 00
42 170 00
43 170 00
44 170 00
45 170 00
46 180 00
7 180 00
48 180 00
49 1BO 00
50 180 900
53 180 00
52 190 00
53 120.00
54 190 00

F.

AIS

PERMEABILIDADES PRINCIPAIS

K2

1 00000F-0005

IR RIA!

oo

1 0DOQOE-0005
5 0UUUUE-0O0QL4

D05 NOS
Y
274 00O
276 50
279.00
281.00
282.00
274.090
276 50
279 00
281 00
282 00
274.00
276.50
27% 00
281 00
282.00
274.00
276,50
2739 00
281 0Q
281 90
282.00
274 00
276 50
279 00
281 g0
281 S0
282 00
274 Q0
276.50
27% 00
281 00
281 50
282 Q0
274 00
276 50
279 00
281 00
281 50
282.00
274 00
276 50
278 00
281 00
281 50
282 00
274 00
276 50
279 00
281 Q0
281 50
282 00
274 00
276,50
273 00

COND.
CONT

OQOHOOOOOHOOOOOHGDOOOHOOQDDHOOOOOHHODOOHOOOOHOODOHHHWH

FLUXO BIDIMENSIONAL CONFINADO

170
133

6 9B

ANGULC ENTRE
K1 E OX
o o0
g, nn
0 00
0 00

CARGA
HIDRAULICA
296.00
29€.00
296.00
296.00
296.00

0.00
o 00
O 00
0.00
296 00
0.00
0 00
0.00
0.00
296.00
Q 00
0 00
0.00
0.00
296.00
296 00
0 00
0.00
0 a0
0.00
0.00
296.00
0.00
0 00
0 00
.00
0.00
296.00
0 00
0 00
0.00
0.00
.00
296 00
0 00
Q 00
0.00
.00
0.00
296.00
0.00
0.00
¢ 00
0 Q0
9 00
296 00
0 00
o 00

VAZAO

0 000
Q0 Qa0
0.000
0.000
0.000
¢.00¢
0.000
0 000
Q0 000
0 000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0 000
0.000
0 000
0.000
0.000
0.000
0 000
G 000
0.000
G¢.000
0. 000
0.000
0 000
0 000
0.000
0.000
2.000
0 000
0 000
0 600
0 0090
0 000
0.000
¢.000
¢.000
0 000
0.000
0.000
Q.000
0.000
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111
112
113
114

116
117
iie
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
138

190 00
190 00
190 00
195 00
195 00
195 00
195.00
195 00
19% 00
200 00
200 @9
200 00
200 00
200.00
200 00
207 o0
207 00
207 00
207 00
207 00
207 00
214 00
214 20
Jl4 o
214 w0
221.00
221 00
221 00
221.00
221 00
228 00
228.00
228 090
228 00
228 00
235.00
23% QO
235 00
235.00
235 00
240.50
240 50
240 50
240 50
240.50
246 00
246 00
2486 Q¢
246 00
246 00
251 0O
251.00
251 00
251.00
251 00
256 00
256 00
256 00
256 00
256 00
263.50
263 50
263 50
263 50
263 50
271.00
271 00
271.00
271 00
271 00
278 50
278 50
278 50
278 50
278.50
286 00
286.00
286 00
286.00
286 00
293 50
293 50
293 50
293 50

281 00
281 50
282.00
274 00
276 50
279 00
281 00
281.50
282 00
274.00
276 50
279.00
281 00
281 50
282.00
274 00
276 50
27%.00
281.00
281.90
282 00
274 00
276 50
P T
c8L U
282 0Q
274 00
276 50
279.00
281 00
282 00
274 00
276 50
279.00
281 00
282.00
274.00
276.50
279.00
281 00
282 00
274 00
276.50
279 00
281.00
282.00
274 00
276.50
279 00
281.00
282 00
274.00
276.50
279.00
281 DO
282 00
274 00
276 50
279 00
281.00
282 00
274 00
276 50
279 00
281.00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 Q0
282 00
274 00
276 50
279 00
281 00
282 00
274.00
276 30
279 00
281 o0

[oN=e] [ad
< CO0OoOFROOOOFO0OQOHOOOOHOROOOICCRLOOODOOOo00OOCOLOOOOOCLOO0ORD™D "T00rROOOOOFO0COOFROITCOORSO

0.00
0.00
0.00
Q.00
.00
0.00
0.00
c.00
0.00
Q 0¢
0.00
0 00
.00
0 00
0.00
0 00
0.00
0.00
0 00
0.00
o 00
0 00
0.00
D.00
0.00
0.00
0.00
0.00
0.00
282 00
¢ 00
0.00
o 00
0.00
282.00
0.00
0.00
0.00
0.00
282 00
0.00
0 00
0.00
0.00
282.00
0 00
o 00
0.00
.00
282.00
0.00
0 00
0.00
0 00

000043
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Calculos de Percolagio

0 000
0.000
0 000
0.0Q0
0.000
0 000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
¢.000
0.000
0.000
0.000
0.000
0 000
0. 000
0.000
o 000
0 000
0.000
4 000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0.000
0 000
¢.00C
0.000
¢.000
0.000
¢.000
0.000
0 000
0.000
0 000
0.000
0 000
0 000
9 000
0 000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0.000
0.000
0.000
0.400
0 060
0.000
0 000
¢.000
0 000
¢.000
0.000
Q 000
0.000
0.000
0.000
0.000
6.000
0 000
¢.000
o 000
0.000
0.000
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iqan
1ho
151
152
153
154
155
Lhe
1w
158
159
160
tel
162
HL
e
in%
leo
167
1¢8
169
170

DADCS DOS ELEMENTOS
NUMERC DO
ELEMENTO

[
=R - I T RN N

= e
[ YN

293 50
310 Q0
310 ©Q
310 0O
310 Qo
310 0o

326 5
326 5
326 N0

b hn
1 6 Hid
1431 no
343 0D
343 00
343 no
343 00
EL R T
1509 iy

359 50

159 5
359 95
3ile O

376 00

. Y

1T W

400 0
400 0
400 0

400 DO
400 00

NO

I

282
274

276
279
28t
A2
274
276
219
col

cR2
214

276
2179
281
282
214
LX)
279
281
2B2
214
278
2'1:
el

o
a

274,

276
2178
281
282

[e14]
0
50
oo
a0
00
11}
50
09
i
in
(4]
50
Qa
00
814
Ny
50
0n
00
oe
ng
50
rn
o0
Q9
00
50
00
o0
Qg

S OOO- 00D S

OCHOQIIEDSDSO T

o

000 Q-

L

282.00
0 00
0 00
0 00
0 00
282 00

0 00
0 00
[P 4]
282.00
0 00
o 00
0.00
0 00
282 00
9 NN
i}y
0 00
0 0o
282 00
.00
0 o0
0 ag
o oo
282 00
0 00
0 00
0.00
0o DO
282.00

NUMERC DO
MATERIAL

F-ar -

ke P L R e DD W e 0 L D o e B L s b DN G i BN 0 s e B G0 B R G B W b P W

00004

o e oo L e amme

-,

i
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0.000
0 000
a 000
0,000
0.000
0 coo
0 000
0.000
0 QQd
0 000
0,000
0 000
0 000
0.000
000
000
anon
0an
000
oad
000
0.000
o 000
1,000
©.000
0.000
0.400
o 000
0 000
0 000
0.200

DOoO0CSVO0Q

Acude Ubaldinho
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133

€1

64
£5
[
67
68

71
72

.

76

78
79
81
B2
83
g4
86
87
Y
"'I’
a)
92

23

96
a7
98
28
101
102
103
104
106
107
108
108
111
112
113
114
116
117
118
118
121
122
iz
124
126
127
128
129
131
132
133
134
13¢
137
138
139
141
142
143
144
146
147
148
149

152
153
154
156
157
158
159
1€l
le2
1e3
164

119
121
122
123
124
126

27
128
128
131
132
133
134
136
137
138
139
141

115
117
118
119
120
122
1z3
1z4
125
127
128
129
130
132
133
134
135
137
138
139
140
142
143
144
145
147
148
148
150
152
153
154
155
157
158
159
160
1e2
163
164
1€e5
167
168
169
170

o1
62
63
65
L3351
67
68
69
71
12
73
74
77
18
a0
82
83
g4
85
87
AL
89
E L]
a9z
93
94
95
97
98

190
102
i03
104
105
197
108
109
110
112
113
114
115
117
118
119
120
122
123
124
125
127
128
129
130
132
133
134
135
137
138
139
140
142
143
144
145
147
148
149
150
152
153
154
155
157
158
159
160
i62 .
163
164
165

R b ANWEAaNWLLANWDBDANWLLONWALBENWALNWSANWAANWOBLONWLOALBNWLDLSENWAELNWAEBNWDS AN WS AENWE SR WA D NWS S NS SFEDRNW

000045

Agud aldinho
Calculos de Percolagio
nov/o6

Anexos Fl1 14/186

»

4

2



Acude Ubaldinho

Calculos de Percolagio
nov/96
CICLO NUMERO 1
PASS0O 1
LBMAX 9
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 7 RLOF-0N0R
- I SH5F-000 1
3 7 814E-0008
4 & 177E-0010
5 1 116E-0007
10 B.5B2E-0007
15 2 5B8E-0006
Z0 3 846E-0006
z 1.940E-0006
b i 0z a0ns
1 1474 0005
. ER B AN
4 T ArNE Qs
51 a4 J41F-00N%
57 4 S58E-0005
63 3 783E-0005
&9 5 634E-0005
75 7.180E-0005
115 -7 211E-0005
120 -6 B1BE-0005
125 -5 172E-000%
130 -3 937E-0005
135 -2.992E-0005
140  -3.40%E-0005
145 -2 B3BE-0005
150 -1 558E-0Q005
155 -8.611E-0006
160 -4 B67E-0006
165 -3 533E-0006
170 -1 595E-0006
FLUXOS TOTAIS DO SISTEMA
ENTRANDO = 3 580E-0004
SAINDO =-3.580E-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NC COORDENADAS DOS NOS CARGA PRESSAO NEUTRA FUNCAC
NUMERG X Y HIDRAULICA (UNID DE CARGA) FLUXO
1 0 00 274 00 296 00 22 00 3.905E-0008
2 0.00 276.50 296.00 19.50 1.559E-0007
3 0 00 279.00 296 00 17 00 2 727E-0007
4 e 00 281 00 296 00 15.00 3 121E-0007
% 0 00 2B2 00 296 DO 14.00 3 68ZE-0007
6 40 00 274 00 295 99 21 99 0.000E+0000
7 10 00 276 50 295,99 19 49 4 370E-0007
8 40 00 279 00 295 99 16 99 8 687E-0007
9 40 00 281 00 296 00 15 00 8 647E-0007
10 40 Q¢ 282 00 296 00 14 0a 8.531E-0007
11 70 00 274 00 295 98 21 98 0.C00E+0000
12 70 00 276 50 295 98 12 48 1 267E-0006
13 70 00 279 00 295.98 16 98 2.538E-0006
14 70 00 281 00 295 99 14.99 2 561E-0006
15 70 00 282 00 296 00 14 Q0 2 575E-0006
16 100 20 274 00 295 93 21 93 0.0Q0E+0000
17 100 00 276 50 295 93 19.43 2.930E-0006
18 100 Q0 279 00 295 93 16 93 5.803E-0006
19 100 00 281 00 295 98 14.98 5.811E-0006
20 100 00 281 90 296 00 14 10 5 791E-0006
21 100 00 282 00 296 00 14 00 8.685E-0006
2 120 0O 274 00 295 85 21.85 0 00OE+0000
23 120 00 276 50 295.85 19 35 7 724E-0006
24 120 00 279 00 295 86 16 86 1 541E-0005
25 120 00 281 00 295 @5 14.95 1.551E-0005
26 120 00 281 50 295,98 14 48 1 553E-0005
27 120 00 282 00 296.00 14 00 1 479E-0005
28 140 00 274 00 295,69 21 69 0 ODCE+0000
29 140 0o 276 50 295 70 19 20 1.514E-0005
30 140 00 279 00 295 70 16.70 3 023E-0005
31 140 00 281 00 295,90 14 30 3 0D45E-0005
32 140 0D 281 50 295 95 14 45 3 049E-0005
33 140 0D 282 0O 296 0O 13 00 3.067E-0005
34 166 00 274 00 295 36 21 36 0.000E+G000
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160
160
160
160
160
170
179
170
170
170
170
180

180.

180
180
180
180
120
190
190
190
190
190
195
195
195
195
195
200
200

200.

200
200
200

207.

207
207
207
207

207,

214
214
214
214
214
221
221
221
221
221
228
228
228
228

228.

235

235.

235
235
235
240

240.

240
240
240
246
246
246
246
246
251
251
251
251
251

256,

256
256
256
256
263

2863.

263
263

o0
00
co
00
00
00
0o
o0
00
00
00
00
Qo
00
00
00
00
00
00
oo
on
00
00
o
on
09
00
00
00
00
[sle}
0o
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
oo
00
00
00
00
00
00
00
a0
00
1¢)
00
00
50
50
50
50
50
oo
00
Q0
o]V
00
0o
00
00
00
00
no
00
00
09
00
50
50
50
50

276.50
279 00
281 00
281 50
282 00
274 00
276 50
279 00
281.00
281 50
282 00
274 00
276.50
279.00
281 00
281 50
282 0N
274 00
276 50
279 00
281 00
281 50
282 oD
s
270 50
219 po
28L 00
281 50
282 00
274 00
276 50
279 00
281.00
281 50
282 00
274 00
276.50
279.00
281 Qo
281 90
282 00
274.00
276 50
279 00
281.00
282 00
274 00
276 50
279.00
281 00
282 00
274.00
276.50
279.00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274.00
276 50
279 00
281 00
282 00
274 00
276 50
279 @0
281 00
282 00
274 00
276.50
279 00
281 00
282 00
274 00
276 50
279 00
281 00

295.137
295 37
295 78
295 80
296.00
295.08
295 08
295 09
295.70
295 85
296 00
294 67
294.68
294.69
295.56
295 18
296 00
294 09
294 09
294 12
295 37
295 69
296 00
253 0
2@3 71
293 74
295 24
295 62
296 Q0
283 24
293 25
293 29
295 13
295 58
296 00
292 44
292.4¢6
292.49
294 64
295 71
296 00
291.49
291 49
291 49
291 39
291.24
290 50
290 50
290 50
290 50
290 52
289 51
289.51
289 51
289 51
289 51
288 52
288 52
288 52
288 52
288 52
287 74
287 74
287.74
287.74
287 74
286 96
286.96
286 96
286 97
286 95
286.2¢6
286 26
286 25
286 16
286 28
285 59
285 58
285.54
283 30
282 00
284 73
284 72
284 69
282 88

18.87
16 37
14 79
14 40
14.00
21 08
18 58
16 0%
14.70
14 35
14 00
20 &7
18.18
15.869
14.56
14 28
14 08
20 08
17 59
15 12
14 37
114 19
14 00
i* 79
17.21
14 74
14 24
14.12
14.00
19 24
16 75
14 29
14.13
14.08
14 00
18,424
15.96
13.49
13.64
13 81
14.00
17.49
14.99
12 49
10.39
9.24
16.50
14.00
11.50
9 50
8,52
15.51
13.01
10.52
8.51
7.51
14 52
12.02
9.52
7.52
6 52
13 74
11.24
B.74
6.74
5.74
12.96
10.46
7 96
5.97
4.95
12 26
9 76
7.25
5.16
4 29
11 59
9.08
6.54
2 30
0.0¢
10 73
8.22
5.69
1 B?
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2 B36E-0Q005
5.630E-0005
5.647E-0005
5 642E-0005
S 631E-0005
0 0QOE+0000
4.306E-0005
8.590E-0005
8 644E-0005
8,653E-0005
8.661E-0005
0 0O0QE+0000
6 150E-0005
1 228E-0004
1 238E-0004
1 240E-0004
1 242E-0004
0 00CE+0000
8.565E-0005
1.698E-0004
1.699E-0004
1.696E-0004
1.692E~-0004
0.000E4 0000
1 046E-0004
2.0B8E-0004
2.110E~0004
2 119E-0004
2 109E-0004
0.000E+0000
1.275E-00014
Z.518E-0004
2.505E-0004
2 486E-0004
2.580E-0004
0.000E+0000
1 683E-0004
3.429E-0001
3.510E-0001
3.580E-0004
3.221E-0004
0 Q0OE+0000
1.770E-0004
3.544E-0004
3.570E-0004
3.580E-0004
0.000E+0000
1.76SE-0004
3 537E-0004
3.565E-0004
3.580E-0004
0 000E+0000
1 769E-0004
3 537E-0004
3 565E-0004
3 580E-0004
0.000E+0000
1.769E-0004
3.537E-0004
3 565E-0004
3.580E-00014
G.000E+0000
1.769E-0004
3 S537E-0004
3 S65E-0004
3.580E-0004
0 DCGOE+0000
1 765E-0004
3.536E-0004
3.566E-0004
3 580E-0004
0.000E+0000
1.721E-0004
3.474E-0004
3 529E-0004
3.580E-0004
0.000E+0000
1 574E-0004
3.163E-0004
3.197E-0004
3.219E-0004
0.000E+0000
1 252E-0004
2 498E-00049
2.513E-0004
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iZo
121
12z
123
i24
125
126
127
128
128
130
i31
132
133
134
135
136
137

14¢
147
148

170

263 50
271 0o
271 00
271 00
271 00
271 00
278 50
278 50
278 50
278 50
278 50
286 00
286 00
286.00
286 00
286 00
293 50
293 50
293 50
293 50
293 50
3110 00
310 NN
LRI

ERTAI
316 00
326 50
126 50
3126.50
326 50
326 50
343 00
343 00
343 00
343 00
343 00
359.50
359 50
359 50
359 50
359 50
376.00
376 00
376 00
376 00
376 00
400 00
400 00
400 00
400 00
400 00

282 00
274 00
27¢& 50
279 00
281 00
282 00
274.00
276.50
279 00
281 90
282 00
274 00
276.50
279 00
281 00
282 00
274 noO
276 50
279 00
281 00
282 00
Z274 00
276 5N
FYe ot
e B
282 00
274 00
27¢ 50
279.00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281.00
282 00
274.00
276 50
279 00
281 0O
282.00
274 00
276 50
279 00
281 00
282 00

282 00
284 08
284 07
284 05
282 69
281 0¢

283.58
283.56
282 52
282.00
283 20
283 20
283.18
282.40
282 00
282.91
282 91
282 90
282 30
282.00
282-.50
282 50
2"s 43
287 le
282.00
28z 27
282 27
282.27
282.09
282 00
282 15
282.15
282 15
282.05
282 00
282 0%
28z 09
282 08
282 03
282 00
282 05
282 05
282.05
282 02
282 00
282.04
282 04
282 04
282 01
282 00

0 00
10 08
7 57
5 05
1 69
Q 09
9 58
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2.518E-0004
0 0COE+0000
9 576E-0005
1.907E-0004
1.917E-0004
1 218E-0004
0 000E+0C000
7 301E-0005
1.454E-0004
1 462E-0004
1.463E-0004
0.000E+0000
5 528E-0005%
1.104E-0004
1.112E-0004
1.116E-0004
0.000E+0000
4.023E-0005
7.93717E-0005
7.%91E-0005
7.961E-0005
0 000E+0000
2.3928-000%5
1 JEIE-DDUS
4 819E-0D05
4 BABE-0005
0.000E+0000
1.320E-0005
2 628BE-0005
2 640E-0005
2.639E-0005
0 000E+0000
7.135E-0006
1 421E-0005
1 429E-0005
1 430E-0005
0.000E+0000
3 759E~-0006
7.488E-0006
7 528E~-0006
7 561E-0006
0.000E+0000
1 760E-0006
3 504E-0006
3 521E-0006
3.361E-0006
0.000E+0000
0 000E+0000
0.000E+09000
5 687E-0017
7 973E-0007
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Acude Ubaldinho
Cilculos de Percolagdo 4; "

nov/96

Barragem de Ubaldinho - Ceara - Anexo 3

o

ENGECS *** Engenharla e Geotecnia S/C Ltda

PERCFLAN -~ programa de analise de percolacac plana - MEF
GEODEXPERT - W Hachich BEngenharia $/C Ltda - {011y 570 3737

mEmE=

TIPO DE ANALISE FLUXO BIDIMENSIONAL CCNFINADO

DADOS GERAIS
NUMERO DE MATERIAIS
NUMERO DE NOS
NUMERO DE ELEMENTOS
LARGURA DE BANDA MAXIMA
LARGURA DE BANDA MEDIA

PROPRIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCIPAIS

MATERIAL X1 K2
1 1 00000E-0008 1 00000E-0008
n 1 nNANONE -0NN7 1 DONONF-0N0D07
. RS AR SN FR B EE TN S S 15T £1.9
i ERRLIUN A SRR UV | 5 CQUOLCE-1a0g

DADOS DO3 NOS

NO COORDENADAS DOS NOS COND
N R X Y CONT
1 0 o¢ 274 00 1
Pt G 00 276 50 1
3 0 00 279 00 1
4 Q oo 281 00 1
5 0 00 282 00 1
6 40 0C 274 00 0
7 40 00 276 50 o]
8 40 00 279 Q0 0
g 40 90 281 00 0
10 40.00 282 Q0 1
11 80 00 274 00 0
12 80 00 276 50 0
13 80 00 279 00 0
14 80 00 281 00 0
15 80.00 282 00 1
16 120.00 214 00 0
17 120 00 276.50 0
18 120 00 279 00 0
139 120 00 281 00 0
20 120 00 282 00 1
21 120 Q0 284 00 1
z 1320 00 274 00 o]
23 130 oo 27¢ 50 0
24 130 00 279 00 0
25 130.00 281 00 0
26 130 00 282 00 0
27 130 00 284 00 1
28 1490 00 274 00 0
29 149 00 276 50 ¢
30 140.00 279 00 0
31 140 00 281 00 0
32 140 00 282 00 0
33 140 00 284 00 1
34 160 00 274 00 o
35 160 00 276 50 0
36 160.00 279 00 0
37 160 00 281 00 o]
38 160 00 282 00 0
39 160 00 284 00 1
40 170 0O 214 00 0
4l 170.00 27¢ 50 0
2 170 00 279 00 0
43 170 00 281 00 o
44 170 00 282 00 Q
45 170 00 284 00 1
46 i80 0¢ 274.00 0
47 180 00 276 50 0
48 180 00 279% 00 0
49 180 00 281 00 o]
S¢ 180 00 282.00 0
51 180 00 284 00 1
52 190 Qe 274 00 0
33 90 00 276 50 1]
54 l1e0 00 279 00 0
5% 190 00 281 90 0

170
133

& 98

ANGULO ENTRE

Kl E OX
0 00
o 00
iy
0 00
CARGA VAZAO
HIDRAULICA
296 00 0 D000
296 00 0 000
296 00 0.000
296.00 0 000
296 00 0 000
0 00 0.000
0 00 0.000
0.00 0.000
0 00 0 000
296 00 0 000
0 00 0 000
0.00 0.000
0.00 0.000
0.00 0 000
296 00 0 000
0 00 0 000
0 00 0.000
0 00 0.000
0 0¢C 0 000
296.00 0 000
296 00 0 000
0 0o 0.000
0 DO 0 000
0 00 0.000
0 00 0 o000
0 00 0 000
296 00 g 000
0.00 ¢ 000
0.00 0 000
0.00 0 000
0 00 0 000
0 00 0.000
296 00 0 000
0.00 0 000
0.00 0 600
0 00 0.000
0.00 0.000
0 @0 0.000
296.00 0 000
0.00 0 000
¢ 00 0 000
0 00 0.000
0 00 0.000
0 00 0 Qoo
296 00 ¢ 000
0 00 0.000
0 00 0.000
0 00 0 000
0 o0 0 000
0 00 0.000
296 00 0.000
0 00 0.000
Q9 00 0.000
0 00 0 000
0 00 0 000
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107
Lo8
109

122
123
124
125
12e
127
iz28s
129
130
131
132

190
1920
195
195
195
195
125
195
200
200
200
200
Z0o
200
207
207
207
207
207
207
714
214
214

S
221
221
221
221
221
228

263

271
271

27L
271
278
278
278
278
278
286
286
286
286
286
293

293
293
293

00
00
00
oo
0o

282 00
284.00
274.00
276 50
279 00
281 00
282 00
284 00
274.00
276 50
279 00
281 00
282 00
284 00
274 00
276 50
279 00
281.00
282 00
284 00
274 0N
276 50
279 00
?.I r.;’
280 W
274 00
276 50
279 00
281 00
282 00
274 00
276.50
279.00
281 ©0
282 00
274 00
276 50
279 00
281 00
282.00
274 00
276 50
279 00
281.00
282 00
274 00
276 30
279.00
281 060
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279.00
281 00
282 00
274 00
276 50
279 00
el 0C
282 @0
274 00
276 50
279 00
281 C¢
282 00
274.00
276.50
279 00
281 00
282 Q0
274 00
276.50
272 00
281 00
282 00
274.00
276 50
27% 00
281 00
282 Q0

OO O OHOOOCHOOOCOHFROOOOROO OO OO0 C OO o000 0 0000000000000 0C G 0000000 CODFOOOoORO

0.00
296 00
0 00
0 00
0.00
0.00
0.00
296 00
0 00
0 00
0 00
0.00
0 00
296.00
0.00
0 00
n.090
g 00
0.00
296.00
0 00
o 00
0 00
0,00
0 Qo
0 00
0 00
0 00
0 00
0 00
0.00
0.00
0.00
0 00
0.00
0.00
0.00
0.00
0.00
0 00
0 00
¢.00
0.00
0.00
0 00
0 00
0.00
0.00
0.00
0 00
g 00
0.00
0.00
0 00
o 00
0 00
0 Q0
0 00
0.00
282 00
o 00
¢ 00
0 00
9.00
282.00
0 00
0 00
0 00
0.00
282.00
0 00
0 00
0 00
0.00
282.00
0 00
0 00
0 00
0 00
282.00
0 00
0.00
0 00
0 00
282 00
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0.000
0.000
0 000
0 000
0 000
0 000
0.000
0.000
0 000
0 000
0 0900
0 000
0 000
0.000
0 000
0 000
g 000
0.000
0.000
0.000
0 000
0 000
0 000
i} 6y
0 000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.900
0.000
0 000
0 000
0.000
0.000
0 000
0.000
0.000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0.000
0 Qoo
0 000
0.000
0 000
0.000
0 000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0.0Q0
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0.000
0 000
0 000
0.000
0 00O

novi96
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141

143
144
145
146
147
148
149
150

154

Lea
lew
167
168
169
1790

PADOS DOS ELEMENTCS
NUMERC DO
ELEMENTO

@ h b N

310
210
310
3ia
310
326
326
326
32¢
326
343
343
343
141
343
338
359
359
359
359
176
376
17

i

.ty
400
400
400
400
400

N

0n
oQ
00
oo
0o
50
50
50
50
50
0o
oG
oo
[l
on
50
56
.50
50
50
on
11}
nr

g0
a0
00
00
.00
oc

O I

279
278
279
281
282
274
276
279
281

2e2.
274.

276
279
2RI
282
274
276
219

281.

282
274
216
718
214
276
279
281
282

e11)
50
Q0
00
00
00
30
00
00
00
418)
50
oo
an
00
oo
50
0o
00
00
0n
50
na
[

Jan
00
50
00
00
00

IO S DR OCOCHF 2000 OOOOoOFRCODQE

= -

—FOoO OO

0 00

0 00

0 00

0 00

2ez 00

0 00

0.00

0.00

0 00

282 00

0 00

0 00

0 00

0 an

282 490

o 00

0 an

0 @0

0 00

282 00

n 0o

0 00

0 0o

fy M

Z8z2.00

0 90

0 00

o 00

0 00

282 00

NUMERO DO
NO L MATERIAL

2 4
3 q
4 3
5 2
7 q
8 4
9 3
10 2
12 L]
13 4
14 3
15 2
17 4
18 L]
19 3
20 2
21 1
23 4
24 4
25 3
76 2
27 1
2% 4
30 4
31 3
32 2
33 1
35 4
36 4
H 3
38 2
39 1
11 4
42 1
43 3
44 2
45 1
47 4
48 4
49 3
50 2
51 1
53 4
54 q
55 3
56 2
57 1
59 4
60 q
61 3

Acude Ubaldinho

Calculos de Percolagio

0.000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
0.000
a0 000
0 000
0.000
0 000
9 0o
0 000
0 000
7 000
0 000
D 000
i, 0y
0.000
0 009
0 000
0 000
0 000
0 000
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11¢
120
121
122
123
124
12%
126
127
128
129
130
131
132
133

153
154
156
157
158
159
161
162
163
164

CICLO NUMERC

169

135
137
138
139
140
142
143
144
145
147
148
149
150
152
153
154
155
157
158
15%
160
162
163
164
165
167

169
170

110
112
113
114
115
117
118
1i9
120
122
123
124
125
127

129
130
132
133
134
135
137
138
139
140
142
143
144
145
147
148
149
150
152
153
154
155
157
158
159
160
162

163 .

164
165

Cilculos de Percolagio
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FLUXO ATRAVES DAS FRONTEIRAS

NUMERO

LBMAX
LBMED

NO

1

2

3

4

5
10
15
20
21
27
33
29
ol
51
63
69
5
115
120
125
130
135
140
145
150
155
160
165
170

PASS0O 1

L

94

VAZAO

1 43%9E-0005
2.878E-0005
1 461E-0005
2 271E-0007
4 S55iF-0007
3 667F-0006
7 564E-0006
6 447E-0006
2 356E-0008
1 562E~-0007
2 644E-0007
2 9FRE-0D0NT
L SRS
RN

1 824F-9007
1 262E-0007
1 564E-0007
9 5125-0008
-3 740E-0006
-4 .847E-0006
-4 695F-0006
-4 S553E-0006
-4 422E-0006
-6 829E-0006
-8 953E-0006
-8 530E-0006
-8 19BE-0008&
~7 953E-0006
-9 555E-0006
-5 61ZE-0008&

FLUXO0S TOTAIS DO SISTEMA
ENTRANDO = 7.78%E-0005
=-7.78%E-0005

SAL

NDO

CARGAS HIDRAULICAS E PRESSOES NEUTRAS
COORDENADAS DOS NOS

NO
NUMER

Q

X

0
0
0
0
0
40
40
40
40
49
80
80
-1y}
80
80
120
120
129
120
120
120
130
130
130

00
090
00
00

274 !

216
27¢

276

Y
274
276
279
281
282
274
27¢
279
281
282
274
276
279
281
282
274
27¢
279
281
282
284
274
276
279
281
282
2B4

CARGA
HIDRAULICA
296 00
296 00
296 00
296 00
296 00
295 07
295 07
295 07
295 09
296 Q0
294 09
294 09
294,09
294 12
296.00
292 98
292 98
292.98
293 04
296 00
296 00
292 68
292 68
292 68
292 67
292 38
296 00
292 37
292.37
292 37
292 38
292 60
296 00
291 17
221 17

PRESSAC NEUTRA
{UNID DE CARGA}
22,00
19 350
17 00
15 00
14 00
21 07
18 57
16 07
14 0%
14 00
20 09
17 59
15 09
13 12
14 00
18 98
16 48
13.98
12 04
14.00
12.00
18.68
16.18
13.68
11.67
10 38
12 00
18 37
15 87
13.37
11 38
10.60
12 00
17 77
15 27

00031

Acude Ubaldinho
Cailculos de Percolagio

FUNCAQ

FLUXO
T 195E-0006
2 B78E-0005
5 047E-0005
5 789E-0005
5.823E-0005
0 000OE+0000
3 055E-0005
6 107E-0005
6 035E-0005
6 030E-0005
0 00O0E+0000
3 25BE-~0005
6.517E-0005
6 590E-0005
6 591E-0005
¢ 0DOE+0000
3.623E-0005
7 243E-0005
7 292E-0005
7 292E-0005
7.615E-0005
0 0GOE+0000
3.789E-0005
7.594E-0005
7.666E~-0005
7.670E-0005
7.624E~0005
0 000E+0000
3.792E-0005
7 582E-0005
7.641E-0005
7.640E-0005
7.645E-0005
0.000E+0000
3 806E-0005
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160 00
160 00
1€0 00
160 00
170 00
170 00
170 DO
L7009
L70 920
170 00
180 00
180 09
180 00
180 Q0
184 00O
180 00
190 00
130 00
190 00
190 00
190 00
19 00
Jus an

i 1% L"'\‘
| 4% Ot
195 90
195 00
200 CO
200 00
200 00
200 00
200 00
200 09
207 00
207 00
207 00
207 00
207 0D
207 400
214 00
214 00
214 00
214 @o
214 00
221 00
221 00
221 00
221 00
221 00
228 09
228 00
229 00
228 40
228 00
235 00
235 00
235 00
235 00
235 00
240 50
240 50
240 50
240,50
240 50
246 00
246 00
246.00
246 00
246 N0
251 00
251 00
251 OO
251 00
251 00
256 00
256 00
256 00
256 00
256 00
263 50
263.50
263 50
263 50
263.50

219
281
z82
284
274
276
279
281
282
284
274
276
279
281
282
284
274
276
219
281
282z
284
274
-—"
219
SRE
282
284

274.

276
279
281
282
2e4
274
276
279
281
282
284
274
276
279

281.

282
274
276
278
281
282
274
276
27¢
281
282
274
276
279
281
282
274
27¢
279

281.

282
274
276
279
281
282
274
2786
279
281
282
274
276
279
281
282
274
276
279
281
282

0o
00
00
20
00
50
o0
oa
o
oo
00
53
00
00
0o
0o
0n
50
00
00
0o
on
no
1Q
it
00
00
a0
50
00
00
00
00
00
50
[e10)
0o
00
o]1]
00
50
00
[21¢]
00
00
50
GG
09
00
0¢
50
00
00
00
0o
50
00

.00
.00

00
50
00
00
00
00
50
oo
00
00
00
50
00
o]t}
oo
00
50
a0
00
00
00
50
00
00
0C

291
291
291
296
291

291.

291
291
291
296
291
291
291
291
291
29%6

290,

290

290.

2%0
291
296
290
Fhn
an
290
290

296.
2%0.

290
290
290
280
296
290
290
290
290
290

296,

290
290
290

250G.
290.

289
289

289.

289
2839
289
289

289.

289
289

289.

289
289

289.

289
289
289
289

289.

289

289,

283

289,

289
288
288
288

288,

288
289
288
288
288

288,

282
288
288
288
288
282

77
17
96
a0
46
46
16
47
68
00
16
i6
16
16
39
[8]3]
89
BS
85
85
10
o0
70

T
1Q
m
95
[e10)
54
54
54
55
83
00
33
33
i3
33
47
ao
11
11
11
11
09
g9
89
89
B9
90
68
68
68
[:3:]
68
46
46
46
46
46
29
29
29
29
31
12
12
12
12
99
9'!
a7
97
97
23
81
81
g1
69
00
59
59
59
46
o0

12 717
10 77
9 96
12 00
17 46
14 96
12.46
10.47
9 68
12.00
17.16
14.66
12 18
i 16
3 39
12.00
16 85
14 35
11,85
9.85
9 10
12.00
16 70
14 /0
11 0
9 70
B 95
12 00
1e 51
14 04
11.54
9.55
8 83
12.00
16.33
13 832
11 33
9 33
8 47
12 00
16 11
13 61
11 11
9.11
8.09
15.89
13.39
1¢ 89
8 89
7 30
15 &8
13 18
10 &8
8.68
7 68
15.46
12 96
10 46
8.46
7.46
15 29
12.79
10 29
8 29
7 31
15 12
12.62
10.12
8 12
6 99
14 97
12.47
9 97
T 97
7 93
14 81
12 31
9 81
7.69
0 00
14 5%
12 09
9 589
7 46
0 00

Agude Ubaldinho
Calculos de Percolagio

7 613E-0005
7 674E-0005
7.674E-0005
7 673E-0005
0 00OE+0000
3 813E-0005
T 637E-0005
7 698E-0005
7.699E-0005
7.699E-0005
0.000E+0000
3.830E-0005
T.659E-0005
7 121E~-0005
7 121E-0005
7.721E-0005
0.000E+0000
A.841E-0005
7.681E-0005
7.742E-0005
7 742E-0005
7.742E-0005
0.000E+0000
3,941 -0095
T €95E-0005
! 157E~0005
7.757E-0005
7.757E-0005
0.00QE+0000
3.854E-0005
7.708E-0005
7.770E-0005
7 7T70E-0005
7.77T1E-0005
0 ODOE+0000
3 B862E-0005
7 725E-0005
7 788E-0005
7 T89E-0005
7.784E-0005
0 00QE+0000
3.863E-0005
7 127E-0005
7.788E-0005
7.783E-0005
0.000E+0Q00
3.863E-0005
7.727E-0005
7 188E-0005
7 789E-0005
¢ 000E+0000
3 8B3E-0005
7 727E-0005
7.788E-0005
7T 789E-0005
0 O0CE+0000
3 863E-0005
7 727E-0005
7 788E-0005
7.783E-0005
0.000E+0000
3.863E-0005
7.727E~0003
7.788E-0005
7.789E-0005
0.000E+0000
3.863E-0005
7.728E-0005
7 789E-0005
7 789E-0005
0 000E+0000
3 B43E-0005
7 T06E-0005
7 784E-0005
7 189E-0005
0 00QE+0000
3 761E-0005
7 533E-0005
7.600E-0005
7 602E-0005
0 000E+0000
3 555E-0005
7 113E-0005
7 172E-0005
7 172E-0005
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
Ld3
11w
147
148
149
150
151
152
153
154

156
157
158
159
160
161
162
163
164
165
166
167
168

170

271

271.

271
271
271
278
278
278
278
278
286
286
286
286
286
293
293
293
293
293
310
310
21N

KIS
e
326
326
326
326
343
243

343.

343
342
35¢
358
359
359
359
376
376
376
376
376
400
400
400
400
400

00
00
00
a0
00
50
50
50
50
50
co
Lo
00
00
00
50
50
50
5¢
50
0nn
00
no

Ky
50
50
50
30
co
og
00
00
00
30
50
50
50
50
co
Lo
0o
o0
00
00
ols]
00
00
00

274 00

288 39
288 38
288 28
288 2¢€
282 00
288 19
288 19
288 19
288 07
282 00
288 0l
288 01
288 01
287 89
282 .00
287 85
287 8%
287.85
287 73
282 00
287 53
287 53
287 53
.;‘I'r 47
AL 00
297 21
287 27
287 27
287 16
282.00
287.06
287 de6
287 06
286.96
282.00
286.91
286.91
286 91
286.81
282.00
286.81
286.81
286 81
286.72
282.00
286 76
286 76
286.76
286 66
282.00

g 39
11.88
9.38
7 26
0.00
14.19
11 69
3 12
7 07
0.00
14.01
11.51
9.01
6 B89
o 00
13 85
11 3%
8 85
6 73
0.00
13 53
11 03
A 53
L Fd
o 0
13 27
10 7
3 27
& 16
0 00
13 06
10 56
8 06
5 96
0.00
12.91
10.41
7.91
5.81
4.00
12 81
10.31
7.81
5 72
0.00
12 76
10 26
7 76
3 66
0 00

Acude Ubaldinho
Calculos de Percolagio

0 GOQE+0000
3 322E-0005
6.643E-0005
é 695E-0005
6 695E-0005
0.000E+0Q00
3 093E-0005
6.185E-0005
6.233E-0005
6 233E-0005
0 00DE+0000
2 962E-0005
5 T730E-0003
5.782E-0005
5.784E-0005
0 0DOE+0000
2.599E-00NS%
5 188E-0005
5 223E-0005
5.222E-0005
0 000E+0000
2 1%6E-0005
4 395E-0005
4,4378 00U
4 432E-0005
0 000E+0000
1 766E-0005
3.531E-0005
3 558E-0005
3 558E-0005
¢ 00QE+0000
1 351E-0005
2 T702E-0005
2.724E-0005
2.722E-0005
0.000E+0000
9.447E-0006
1 889E-0005
1.304E-0005
1.914E-0005
0 000E+0000
5.442E-0006
1.088E-0005
1 096E-0005
1.039E-0005
0.000E+0000
0 QOOE+0000
0 GOOE+0000
-6 4BOE-0016
2 B0BE-0Q006
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Acude Ubaldinho .

-
Calculos de Percolagio f__} O
nov/96
Barragem de Ubaldinho - Ceara - Anexo 4
*** ENGEOS *** Engenharia e Geotecnia S/C Ltda
PERCPLAN - programa de analise de percolacac plana - MEF
GEZEXPERT - W Hachich Engenharia 3/C Ltda. - (011 570 3737
TIPO DE ANALISE FLUXO BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERO DE MATERIAIS 4
NUMERO DE NOS 170
NUMERO DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA ]
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMFRO DO PERMERBILIDADES PRINCTPAIS ANGULO ENTRE
MATERTAL K1 K2 Kl E OX
1 CONGCE-NGOY 1 NGANAF -G08 .00
2z R A L OTCATE-DLNT o 00
! 1 000U F-0005 1 CUIF-00u5 g oY
] S 0000UE-20V4 5 00UQ0E-0004 0 0o
DADOS DOCS NOS
NO COORDENADAS DOS NOS COND CARGA VAZAO
N R x Y CONT HIDRAULICA
1 0 00 274 00 1 296.00 0 000
2 0 co 276 50 1 296 DO 0 000
3 0 oo 279 00 1 296 00 0.000
4 0.00 281.00 1 296.00 6.000
3 0 00 282 00 1 296.00 0 000
6 40 00 274 00 0 0 00 0 000
7 40 00 276 30 0 0 00 0.000
B 40 00 279 00 1] 0 00 0.0060
9 40 00 281 00 0 0.00 0 000
10 40 00 282 00 1 296 00 0.000
11 80 00 274 00 0 0 00 0 000
12 80 00 27¢ 50 0 0 00 0.000
13 80 00 279 00 0 0 00 0.Q00
14 80 00 281.00 ¢] 0.¢0 0.900
15 80 00 282 00 1 296.00 0 000
i€ 126 00 274 00 0 0 00 o 000
17 12¢ 00 276 50 0 o 00 0 000
18 120 00 279 00 ¢} 0 00 0.000
19 129 o¢ 281 00 1] 0.00 0.000
20 120 00 282.00 1 296 00 0,000
21 120 00 285 00 1 296 00 0 000
22 130 00 274 Q0 0 0 00 0.000
23 130 00 276 50 0 0 00 0 000
24 120 00 279 00 0 0 00 o 000
25 130.00 281 00 Q 0 00 0 000
26 130.00 282.00 0 0 00 0 000
27 130 00 285 00 1 296 00 0 000
28 14 ¢0 274 0C 0 0 00 0.000
29 140 00 276 50 0 0 00 0.000
30 149 00 279 0N 0 0 00 0.000
31 140 00 281 00 0 0.00 0 000
z 140 00 282 00 0 0 00 0 000
33 141 00 285 00 1 296 00 0 ooo
34 160 920 274 00 o] 0 00 0.000
35 160 0 216 50 G 0 00 0 o000
36 160 00 272 00 0 0 00 0 000
7 1e0 00 281 00 0 0 00 0 000
3B 150 00 282 00O 0 0 00 0 Qo0
39 160 0C 285 00 1 296 00 0.000
40 170 00 274 00 0 0.900 0.000
11 17¢ 00 276 50 0 o 00 0 000
42 11¢ 00 279 00 0 0 00 0 000
43 170 00 281 00 o] g 00 0.000
44 170 00 282 00 0 0.00 0 000
45 170 00 283 00 3 296 00 0 000
46 180 00 274 00 0 0 00 0 000
47 180 00 27¢€ 50 0 0 00 0.000
48 180 00 279 00 0 ¢ 00 0.000
49 180 00 281 00 0 0 00 0 000
50 180 ocC 282 00 ¢] 0.00 0.000
51 180 00 285 90 b 296 00 0 000
52 190 00 274 00 o] 0 00 0 000
53 190 00 276 50 0 0 00 0.000
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180 00
129 00
120 00
190 Q0
195.00
185 Q0
125 00
195 00
195 00

200 o0
200.00

200.00

221 00
228.00
228.00
228 00
228 00
228 0N
235 00
235.00
235 00
235 00
235 00
240 50
240 50
240 50
240 50
240 50

246 00

271 00
271 00
278 50
278 5C
278 50
278 50
278 50

286 00
286 00
286 09
286 00
293 5¢C
293 50
293 50

272 00
281 00
282 00
285 00
274 00
275 50
279.00
281 00
282 00
285 00
274 00
276 50
279.00
281.00
282.00
285 00
274 00
276 50
279 00
281 00
282 00
285 00
274 00
4 S'I
2713 9o
P A H
282 00
274 00
276 30
273 00
281 00
282 00
274 00
276.50
279.00
281 00
282 00
274 00
276 50
279 00
281 00
282.00
274 00
276 50
279 00
281 Q0
282.00
274.00
276.50
279 00
281 00
282.00
274 00
276 50
279 00
281.00
282.00
274.00
276.50
279.00
281 0O
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
27€ 50
2792.00
281 00
282 Q0
274 00
27€ =0
279 00
281 00
282 00
274 00
276 50
279 00

CCOoOFO0OFDOOCCHOOOOHOOCOHOOOO0OCOO0ORO000000COLOLOCOOO0000O000COCC TO-OOQOORI0CDO~DRCOORIIOR

0 00
o 00
0 00
296 00
0.00
0.00
0.00
0 00

296 00
o 00
0 00
0.00
0 00
0 00
296 00
0.00
0.00
0 00
0 00
0 00
29¢ 00

D 00
0 00
¢ 00
0 00
0 00
0.00
0.00
0 00
o 00
¢,00
¢ 00
0.00
0.00
0.00
0.00
0 00
0 00
0 00
0.00
0.00
0.00
Q 00
0 00
0.00
0 00
0.00
0.00
0 00
0 00
0 00
0 00
0.00
0.00
0 00
0.00
0.00
0.00
0 00
282.00
0.00
0 00
0 00
0 00
282 00
0 00
0 00
0 00
0.00
282 00
0 00
0 00
0 00
0 00
282.00
0.00
6.00
0 00
Q.00
282 00
0 00
0 00
0.00

u0n03

9

Acude Ubaldinho

Calculos de Percolagdo

0 000
0.060
0 000
0 000
0 000
0 000
0 000
¢ 000
0 000
0.000
0 000
0.000
0.000
0 000
0 000
0.000
n0.000
o 000
0 000
0.000
0 000
0 000
0.000
D ony
0.000
0.000
0 000
0 000
0.000
0 000
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
¢ 000
¢ 000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0 000
0 000
0.000
06.000
0 000
0 000
0 000
o 000
0.000
0.000
0.000
0 000
0 000
¢ 000
0.000
0.000
0 000
0.000
0.000
0 000
¢ 000
0.000
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139
140
141
14
143
141
Lg=
146
141
148
147
150
151
152
152
154
155
156
157
158
[
160
1€1

e
164
165
166
167
le8
169
170

DADOS DOS ELEMENTOS
NUMERC DO
ELEMENTC

WD N

203
ra

1y41

LRR1
310

110
310
7€
3%s
i7e
326
326
343
342

343
343
359
359
359
1h9
35
RS

-
3le
376
400
400
400
400
400

ho
n0
1l
nn
Qu
nn
[113)
50
Hi

50

NO I

WWm O RN

211
n2

iz
219
211
282
21
276
219
2R

281
287
274

Jla
271
282
274
276
279
281
282

ZT~zcooz—2

e S S s T o Y e B o e s e i -]

=

L)

OO OO

NG

0 no
282 00
[SIeI
0 00
0 06
0o
282 GG
0 00
0 00
v 00
0 90
282.00
0.00
0 0o
¢ 00
0 00
282 040
0 00
0 00
0.00
0 N0
282 04
n on
‘) nn
g on
0 Q0
282 N0
¢ 00
0 00
0 00
0 00
282 00

NUMERO DO
L MATERIAL

N W D ke BN GO D R 0 G0 B s DD L i s R W i = BN B N WS B N WS BN WS DN DS

Acude Ubaldinho

Calculos de Percotagio

0 000
0 000
0 00V
0 000
0 000
0 000
a.000
9 000
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 o0n
0 000
0 000
0 000
0 000
0 000
0 000
0. 000
0 000
0 000
0.000
0.000
0.000
0 000
0.000
0.000
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112
120

122

127

128

132

134

65 66
56 37
&7 68
68 335
70 71
21 ?
12 73
73 74
T 15
76 77
17 18
78 79
79 RO
21 82
82 83
83 B4
84 8%
86 a7
87 88
B8 89
B9 90
91 92
22 93
4% “4
\)-‘ a5
96 97
a7 98
ag 99
99 100
101 102
102 103
103 104
104 105
106 107
107 108
108 109
1g9 110
111 112
112 113
113 114
114 115
11e 117
117 118
118 119
119 120
121 122
122 123
123 iz24
124 125
126 127
127 128
128 129
129 130
13 132
132 133
133 134
134 135
136 137
137 138
138 139
139 140
141 142
142 143
143 144
144 145
146 147
147 148
148 149
149 150
151 152
152 153
153 154
154 155
156 157
157 158
158 159
159 160
16l 162
162 163
163 164
164 165
166 167
167 168
168 165
169 170

100

128
129
130
132

-
-
L5

Nuwdb bNWdLENWABNWLBLEANWABGNWLLNWLRANWIILINWOBLNWABNWABNWLLNWBBNWLBBENWLBAN oAV WRBANWRRNWEBLEFNWLEFENWS

Agude Ubaldinho
Calculos de Percolagdo
nov/96

Anexos Fl 30/186




CICLO NUMERO 1
PASS0 1
LBMAX 8
LBMED S 94
FLUXO ATRAVES DAS FRONTEIRAS-
NO
NUMERO VAZAO
1 1 446E-0005
2 7 B892E-0005
3 I AGRE-NDOS
1q S O2BSE NN
5 4 573R-0007
10 3 685E-NN06
15 7 80LF-0006
20 6 481E-0006
o1 1 €ROE-D00B
.= - 55" _ffrn
i3 Y AR LT AU
19 2 UDLSE-0007
45 1 470E-0007
5t 1 568E-0007
57 1 241E-0007
63 8 581E-0008
69 1 064E-0007
?5 € 423E-0008
115 -3 731E-0006
120 -4 B35E-0006
125 -4.684E-0006
1390 -4 S543E-0006
135 -4 412E-0006
140 -6.813E-0006
145 -8 932E-0006
150 -8.510E-0006
155 -8 179E-0006
160 -7 934E-000¢
165 -9 532E-0006

170 ~-5,.599E-0006

FLUXOS TOTAIS DO SISTEMA
ENTRANDO = 7 770E-0005

CARGA
HIDRAULICA
296.00
296 00
296.00
256 00
296 00
295.07
295.07
295.07
295 09
296.00
294 08
2%4.08
294.08
294.11
296.00
292.9¢
292 8¢
292.97
293.02
296.00
296.00
292 66
232 66
292.66
292.66
292 30
296 00
292 36
292 36
292 36
292 36
292.53
296 00

SAINDO =-7 T70E-0Q005
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NO COORDENADAS DOS NOS
NUMEROQ X Y
1 o 00 274 Q0
2 0 Qo0 276 50
3 0 00 279.00
4 0 00 281 00
5 o 00 282 00
6 40 00 274.00
7 40 00 276 50
8 40 00 279 00
9 40 00 281 00
10 40 00 282 00
11 80 00 274 00
1z 80 Q0 276.50
13 80 00 279 00
14 90 00 281 00
15 80 00 282 00
1é 120 00 274 00
17 120 00 276 S0
18 120 00 272 00
19 120 00 281 00
20 120 o¢ 282 00
21 120 00 285 00
a2 130 00 274 00
23 130 00 27¢ 50
24 130 00 279 00
25 134 00 281.00
26 130 00 282 00
27 130 00 285 00
28 140 00 274 00
29 140 00 276 50
30 149 00 2719 00
3 140 0G 281 00
32 149 00 282 00
33 140 00 285 00

PRESSAQ NEUTRA
(UNID DE CARGA}

22.00
18.50
17.00
13 00
14.00
21.07
18 57
16.07
14.09
14.00
20.08
17.58
15.08
13.11
14.00
18.9%6
16.46
13.97
12.02
14.00
il oo
18.66
16.16
13.66
11.66
10 30
11 00
18 3¢
15.86
13.36
11.36
10.53
1i1.00

000062
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Célculos de Percolagio

FUNCAO

FLUXO
7.230E-0006
2.892E-0005
S 072E-0005
5.818E-0005
5.852E-0005
0 COQE+0Q00
3 070E-0005
6 137E-0005
6 065E-0005
6 059E-0005
0 00QE+0000
3 274E-0005
6 549E-0005
6 622E-0005
6 623E-0005
0 00Q0E+0000
3 641E-0005
7 278E-0005
7 328E-0005
7 328E-0005
7.652E-0005
0.000E+0000
3 802E-0005
7 618E-0005
7 691E-0005
7.694E-0005
7.659E-0005
0.000E+0000
3.806E-0005
7 611E-0005
7 670E-D005
7 670E-0005
7 673B-0005
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108
10¢
110
111
112

118

160 09
160 20
160 00
180 00
160 00
160 00
170 00
179 090
170 0o
170 00
L70 00
170 0o
180 0o
1820 (00
180 090
180 09
180 00
180 00
190 00
190 00
190 00
190 00
ran no

Lus
185 vy
195 00
1495 4o
195 00
1495 0n
200 40
240 Qo
200 00
200 00
200 00
200 00
207 00
247 00
207 00
207 00
207 C0
207 00
214 00
214 0D
214 00
214 00
214 00
221 00
221 00
221 00
221 00
221.00
228 900
228 00
228 00
228.00
228 00
235 00
235 00
235 00
235 00
235 N0
240 50
240 50
240 50
240 50
240 50
246 00
246 00
24¢€ 00
24¢ 00
24¢ 00
251 Q0
251 00
251 20
251 00
251 00
25€ 00
25€.00
25¢ Q0
25¢ Q0
256 20
283 30
63 50
263 50

274 00
276 50
279 00
281 70
282 00
285 920
274 00
276.50
279 00
281 00
282 00
285 00
274 00
276 50
279 00
281 00
282 00
285 00
274 00
276 50
279 00
281 090
282 00
wpg e
LI B LI
216 510
279 00
281 99
282.00
285 00
274 00
276 50
279 00
281 00
282 00
285 00
274 20
276 50
279 00
281 00
282 00
285 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 90
27¢ 50
279 09
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
27€ S0
279 Q0
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276.50
272 00
281 00
282 00
274 00
276 50
2792 00
281 o0
282 00
274 00
276 50
279 00

2921 75
291 175
291 75
221 75
291 88
296 00
291 44
291 44
291 44
291.44
291 59
296 00
281 14
291 14
291 14
291 14
291 30
296 0D
290 B3
290 83
290 83
290 83
291 00
P B e

G pY
290 68
290 68
290.68
290 B85
2%e 00
230 52
29q 52
290 52
290 53
290 12
296 00
290 31
290 21
290 31
290 31
290.40
296 00
290G 09
290 09
290 09
290 0%
2%0 07
289 g7
289 87
289 87
289 B7
28% 88
2B9 66
289 6¢€
289 66
289 6€
289 66
289 44
289 44
289.44
289 44
28BS 44
289 27
289 27
289 27
289 27
289 29
289 10
289 10
28% 10
289.10
288 97
288 95
288 95
288 95
288 95
289.91
288.80
288.80
288.7¢%
288.67
2892 00
248 58
288 58
288 57

16 Q¢
13 59
11 09
9 09
8.07
15 87
13 37
10 87
g8 87
7 88
15 66
12 16
10 66
8.66
7 66
15 44
12 94
10.44
B8.44
7 44
15 27
12 77
10 27
8.27
7 29
15.10
12.60
10 10
8.10
6 97
14 95
12.45
9 95
7.95
7.91
14 80
12.30
9.79
7.67

14 58

12 08
9 57

000063
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0 O00E+0000
3 815E-0005
7 631E-0005
7 692E-0005
7 693E-0005
7 632E-0005
0 COQE+0000
3 B24E-0005
7.648E-0005
7 703E-0005
7 T0SE-0005
7.708E-0005
0.000E+0000
3 831E-0005
7 663E-0005
7 T24E-0005
7 724E-0005
T 725E-0005
¢.000E+0000
3 B3SE-0005
7.678E-0005
7 73I%E-0005
7 739E-0003
T.71% G065
0 QOLE+0000
3 843E-0005
7.687E-0005
7.749E-0005
7.749E-0005
7 7T49E-0005
0.000E+0000
3.848E-0005
7.6%6E-0005
7.75BE-0005
7.758E-0005
7.75%E-0005
0 COOE+0000
3.853E-0005
7 708E-0005
7 770E-0005
7 7T70E-0005
7 767E-0005
0 00QE+0000
3.B54E-0005
7 709E-0005
T 770E-0Q05
7 TT0E-0005
0.000E+0000
3.854E-0005
7 TOBE-0005
7 T70E-0005
7 770E-0005
0.000E+0000
3 B54E-0003
T 7T08E-0005
7 770E-0005
7 T70E-0005
0 Q0CE+0000
2 854E-0005
7 708E-0005
7 7T70E-0005
7 TT0E-0005
0.000E+0000
3 854E-0005
7 708E-0005
T 770E-0005
7 770E-0005
0 000E+0000
3 B54g-0005
7 710E~0005
7 7T71E-0005
7 TT0E-0005
0.000E+0Q00
3 B834E-0005
7 68BE-0005
7 765E-0005
T 7T70E-0005
0 000E+0000
3 752E-0005
7 S1SE-0005
7 S82E-0005
7 584E-0005
0 00CE+0000
3 547g-0005
7 097E-0005
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L1a
170
121
122
123
124
125
126
127
128
129
130
131
132
133
134

136
137
138
139
140
141

P4
144
145
146
147
148
149
150

152
153
154
155
156

158
i59
160
1€l
162
163
le4
165
166
167
lég
169
170

263
Z62
27

271
271

359
359
359
359
376
376
376
376
376
400
400
100
400
400

28l
282
274
276
279
281
282
274
276
279
281.
282
274
276
279
281
282
274
276
279
281
282
274
>ra
zel
282
274
276
279
281
282
271

an
a0
oo
50
00
o0
00
0¢
590
00
00
00
00
50
00
00
no
00
50
00
00
a0
00
S
a0
0
oo
00
50
00
00
00
00

288 44
282 00
288 27
288 37
288.37
288 24
282 00
288 18
288 18
288 18
288 06
282 00
288 00
288.00
288 00
287 88
282 00
2871 84
287 83
287 83
287 12
282 00
287 52
PR BV
ralo51
287 41
282 00
287 26
287 26
287.25
287 15
282 00
287 05
287 05
287 Qb
286 95
282.00
286.90
286 90
286 90
286 80
282 00
286 80
286 80
286 80
286 71
282 00O
286 75
286 75
286 75
286 65
282 00

7 44
0 00
14 37
11.87
9.37
T 24
0 00
14 18
11 68
9 18
T 06
0 00
14 00
11.50
9.00
6.88
0 an
12 84
11 33
g 83
6 12
0 00
13 52
1
8 51
6 41

13 26
10 786
8.25
6 15
0 00
13 05
10.55
8 05
5 95
0.00
12 %0
10 40
7 %0
5.80
0 00
12 BO
10 30
7.80
571
0 00
12 75
10 25
7 75
5 65
0 00

000064
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7 155E-0005
7 136E-0005
0.000E+0000
3.314E-0005
6 627E-0005
6 680E-0005
6 680E-0005
0.000E+0000
31.086E-0005
6 170E-0005
6 218E-0005
6.218E-0005
0.000E+0000
2 855E-0005
5 717E-0005
5 T69E-0005
5 1718-000%5
0.000E+0000Q
2.593E-0005
5 176E-0005
5.211E-0005
5 209E-0005
0 O0QQE+(QQO00
2 191g-0u05%
4 384E-0005
4 421E-0005
4.422E-0005
0 000E+0000
1.762E-0005
3 522E-0005
3 550E-0005
3 530E-0005
0 000E+0000
1.348E~-0005
2 696E-0005
2.717E-0005
2.716E-0005
0 000E+0000
9 425E-0006
1 885E-0005
1.900E-0005
1 910E-0005
0 000E+0000
5.429E-0006
1 085E-0005
1 093E-0005
1 037E-0005
0.000E+0000
0 000E+0000
0 ODOE+0000
-1 268E-0015
2 800E-0006
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Barragem de Ubaldinho - Ceara - Anexo 3

L2

* ENGEOS *** Engenharia e Geotecnia 5/C Ltda

PERCPLAN - programa de analise de percolacac plana - MEF

GSEOCEXPERT-W Hachich Engenharia 5/C Ltda - (011) 570 3737
TIPO PE ANALISE FLUXO BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERC DE MATERIAIS 4
NUMERO DE NOS 170
NUMERQ DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRTIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCTPAIS ANGULO ENTRE
MATERIAL K1l K2 K1 E OX
1 1 2nROnE-0008 1 NNONDE-0008 0 0o
BESEAEN AN 1 fr0g0F DS 6 60
3 L SOraTE -Quas 1 0QCQOE-Q00S Q.00
4 5 VOOUGE Uov4 5 OOUUDE-0QU4 0 00
DADOS DOS NOS
NO COORDENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA
1 0 60 274 00 1 296 00 0.000
2 0 00 276 50 1 296.00 0.000
3 0 90 279 00 1 296.00 0 000
q 0 oc 281 00 1 296 00 0 000
5 0 00 282.00 1 296 00 0.000
6 40 00 274,00 o 0 00 0.000
7 4C¢ 00 276 50 0 o 00 0.000
8 40 00 27% 00 0 0.00 0 000
9 40 00 281 OC 0 0.00 0.000
10 40 00 282 00 1 296.00 ¢ 000
11 80 00 274 00 0 ¢ 00 0.000
iz 80 00 276 50 0 0.00 0.000
13 80 00 279 00 0 0.00 0 000
14 80 00 281 00 0 0.00 0 000
15 80 00 282 090 1 296.00 0 000
16 120 00 274 00 0 0.00 0.000
17 120 00 276 50 0 0.00 0.000
18 120 09 272 00 Q 0 00 0.000
19 120 00 281 00 0 0 00 0.000
20 120 00 282 00 1 296 00 0.000
21 120.00 284.00 1 296.00 0.000
z2 130 00 274 00 0 0 00 0 000
23 130 00 276 50 0 0 00 0 000
24 130 00 279 00 0 0 00 0 000
25 130 00 281.00 O 0 00 0.000
26 130 00 282.00 G 0.00 0 000
27 130 00 284.00 1 296 00 0.000
28 140 00 274.00 0 o 00 0.000
29 140 00 276 50 0 0 00 0.000
30 140 00 279 00 0 o 00 0.000
31 140 00 281 00 0 0 00 0 000
32 140 0O 282 00 0 0.00 Q0 000
33 140 0¢ 284 00 1 296.00 0 000
34 160 00 274 Q0 0 0 00 0 oo0
5 150 00 276.50 9 0 00 0.000
36 16C 00 279 00 0 0 60 0 000
37 166G 00 281 00 0 0 00 0 000
38 160 00 282 00 0 06.90 0 000
39 160 0C 284 00 1 296.00 0 000
40 170 0C 274 00 0 0.00 0 000
41 170 o0 276 50 0 0 00 0.000
42 170 60 279 00 0 0 00 0.000
43 170 00 281 00 o 0.00 0 000
414 170 o¢ 282 00 0 0 00 0 000
15 170 09 284 00 1 296 00 0.000
16 180 00 274 00 g ¢ 00 0 000
17 180 09 276 50 0 0 00 0 000
48 180 ¢O0 279 00 0 0.00 0 000
49 L80 00 281 00 0 0 00 0.000
50 180.00 282.00 0 0 00 0.000
51 18¢ Q0 284 00 1 296.00 0 000
52 190 00 zZ74 00 8] 0.00 0 000
53 190 0C 276 50 0 0 00 0.000
54 190 09 279 00 0 0 00 0 000

000066
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107
108

190

200
200
200
200
200
200
207
207
201
207
207
207

221

240
246
246
246
246
246
251
251
251
251
251
256
256
256

256

258
263
263
263
263
263
271
271
271
271

271 ¢

278
278
278
278
278
286
286

286 ¢

286
286
283
283
293

293

281 00
282 00
264 Q0
274 Q0
276 50
279 00
281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
214 on
276 80
JE1L 0
e o0n
274 NG
276 5C
279 00
281 oOC
282 Q0
274.00
276 50
279 00
281 00
282 00
274.00
276 50
279 00
281 00
282 Q0
274 00
276 50
279 00
281 Q0
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 0o
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274.00
276 50
279 00
281 00
282 00
274 00
27€ 50
279 00
281 00
282 00
274 90
276 50
279 Q0
281 90

PO =000 o000 0OHOOODOROD

= o

OCOQOFOOOOFROOOOROOLOHIDTGOFROOOOOODOOOOOOOQOOOOLULOOODOoOOoOOooODoDa

0 00
G 00
296 Q0
0 00
0 00
G 00
¢ 00
0 00
296 00
¢ 00
0.00
0 00
0 00
0 oo
296 00
0 00
¢ 00
0 00
o 00
0 00
296 00
0 00
0 00
o
(UL
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 09
0.00
0 @0
0 00
0 00
0 00
o 00
0 00
0 00
o 0o
0 oo
0 00
0 00
0 00
0 00
0 0C
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 00
0 00
282 00
0 00
0 00
0 Q0
a 00
282 00
0 00
o 00
¢ 00
¢ 00
282.0Q0
0 00
0.00
0.00
0 00
282 00
0 00
0 00
0 00
0 00
282.00
0 00
0 00
0 00
0 00

000067
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0 000
0 ooo
0.000
0.0060
¢ 000
0 oo0
0 000
0.000
0.000¢
0.000
0.000
0.000
0 000
0.000
6 000
0 000
a9 000
0 000
0.000
0 000
9 000
0 000
0 000
0,000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
¢ 000
¢ 000
¢ 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
0 000
0.000
& 0e¢
0 000
0.000
0 000
0 000
0.000
0.000
0 Q00
0 000
0 000
0 000
0 000
0 000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0.000Q
0 000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
0 000
0 000

nov/96
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165
166
167
le8
169
170

DADCS DOS ELEMENTOS
NUMERO DO
ELEMENTO

W W N W

400 020

NO

DO B e N

1

282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 CO
282 00
274 00

A2 00
274 Q0
276 50
279.00
2B1 00
282 00

TOCTAErOO00OFROCOQOFROOOoOROODOCH

=

HODO QO

NO

L

282.00
¢ 00
0 00
o 00
¢ 00
282.00
0.00
0.00
Q.00
0.00
282 00
¢ 00
0 00
0.00
0 00
282 00
0.00
0.00
o 00
0 00
282 00
0 00
0.00
0 nn
(VU
282.00
0.00
(]
0 00
0 00
282 o0

NUMERO DO
MATERIAL

el R e e T LR I NS VRS RS N R TP S Sy i Aty T U K NG K S I A N R Ay S AP R

T
[ ]

)
Co
O

Calculos de Percolagio

0.000
0 000
0 000
o 000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0 Q00
0.000
0 000
0.000
¢.000
0 000
¢ 000
0.00n
0 000
0 000
0 000
0 000
0.000
0.000
0 000

Agude Ubaldinho

nov/96

Anexos

C

o




142
143
144

B o de B oW
[R PR S " R O SR U N N S QPP - O L PR S L P N R 5 RSV S S RPN S T U R S L I TR OO R I U O N N RS A IR - - (R PO AL R FE I T o R PO I R oS VS I Tl o P

000063

Agude Ubaldinho
Calculos de Percolagio

nov/96

Anexos Fl 38/186

€

—

U




CICLO NUMERO L
FASS0O 1
LEMAX 3]
LBMED 5 94
FLUXC ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAD
1 8 614E-0007
2 1 706E-0006
3 8.423E~-0007
4 -1 1%2E-0008
5 1 231E-0006
10 1 320BE-0005
15 6 406E-0005
20 1.107E-0004
21 1 &9NF-AOQNA
21 ) 16 lE-0007
33 2 BZ2E-D007
3. L S R
i LITR oot
51 3 109F-0007
57 2 583E-0007
63 1 841E-0007
69 2 337E-0007
15 1 426E-0007
115 -3 922E-0005
120 -3 708E-0005
125 -2 B13E-0005
130 -2 141E-0005
135 -1 627E-0005
140 -1 B54E-0005
145 -1 544E-000S
150 -8 473E-000¢
155 -4 683E-000¢
160 -2.647E-0006
165 -1.922E-0006
170 -8.673E-0007

FLUXOS TOTAI
ENTRANDO = 1
SAINDBO =-1

S DO SISTEMA
947E-0004
947E-0004

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NC COCR
NUMERC

1 0
2 0
3 4}
L] 0
5 0
€ 40
7 40
8 40
9 40
10 40
11 80
1z 80
13 80
14 80
15 80
ig 1z0
7 120
isg 120
1] 120
20 120
21 120
22 i3o
23 130
24 130
25 129
26 130
27 130
28 140
29 140
30 140
31 140
2 iq0
32 140
34 LEQ

DENADAS DOS NOS
X Y
Qo0 274 00
00 276 50
0o 279.00
00 281 00
00 282 00
.oe 274 00
00 276 50
90 279 00
Qo 281 00
[ale) 282 00
00 274 00
00 276 50
oo 279 00
00 281 090
ac 282 00
oc 274 00
oc 276,50
-on 279 00
00 281 00
og 282 00
00 284 00
[o]8] 274 Q0
op 276 50
o0 279 00
co 281 00
ae 292 00
oo 284 00
ap 274 00
oc 276 50
ao 279 Q0
oo 281 00
oe 282 00
ae 284 00
Q0 274 0C

CARGA
HIDRAULICA
296 00
296.00
296.00
296.00
296 00
295 923
295.93
295.93
285 98
296.00
295 64
295.64
295 65
295 88
296 00
294 33
294 34
294 36
295 44
296 00
296 00
293 59
293 59
293 59
293 48
293 40
296 00
292 83
292 83
292 83
292 B4
292 85
296 00
291 30

PRESSAQ NEUTRA
(UNID DE CARGA)
22.00
19.50
17.00
15.00
14 00
21.92
19.43
16 93
14.98
14.00
21.64
19.14
16.65
14.88
14.00
20.33
17 84
15.36
14 44
14 00
12 00
19 59
17 0o
14.53
12.48
11.40
12.00
18 83
16 33
13 83
11 24
10 85
12 00
17 3¢

.
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FUNCAC

FLUXO
4 307E-0007
1.714E-0006
2 988E-0006
3,.403E-0006
4.013E-0006
0 O00E+0000
5 729E-0006
1.138E-0005
1 135E-0005
1 123E-0005
0 O0O0E+0000
2.461E-0005
4 921E-0005
4 963E-0005
4.986E-0005
0 000E+0000
6.875E-0005
1 368E-0004
1.373E-0004
1.3725-0004
1.926E-0004
0.000E+0000
9.576E-0005
1.940E-0004
1.974E-0004
2 006E-0004
1 826E-0004
0.000E+000Q
9.539%E-0005
1 904E-0Q004
1.917E-0004
1.920E-0004
1.-928E-0004
0.00GE+0Q00
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160 00 276 50 291 30 14 80 9.539E-0005
1ed 0OG 279 90 221 30 12 30 1 908E~-0004
1€0 GO 281 a0 221 31 10 31 1 924E-0004
160 90 282 00 291 31 9 31 1 933E-0004
160 06 284 00 296 00 12 00 1 931E-0004
170 90 274 00 290 54 16 54 0 000E+0000
170 00 276 30 290 54 14.04 9.557E~-0005
170 00 279 00 290 54 11.54 1.911E~0004
170 Q0 281 00 290 54 9.54 1.927E-0004
170 00 282 00 290 55 8.55 1.934E-0004
170 00 284 00 296 00 12.00 1.9349E-0004
180 0OG 274 00 289 77 15.77 0.000E+0000
180 00 27¢ 50 289 717 13 27 9 S571E-0005
180 00 279 00 289 77 10.77 1 914E-0004
1a¢ 0Q 281 00 289 78 8 18 1 929E-0004
L Q0 282 00 A9 18 1 78 1 9371E-0004
180 40 281 00 296 NG 12 00 1 937E~-N004
190 00 274 00 289 01 15 01 0.900E+0000
120 00 276 50 289 01 12 51 9 586E~0005
180 0O 279 00 289 01 10 01 1 917E-0004
190 Q0 281 00 289 01 8 01 1 932E-0004
190 N0 282 N0 289 02 7 02 1 940E-0004
ERUIANNELE sRgoNn 296 DN 12 0o 1.940E-0004

c Y- B g i - 14 ¢/ 11 O0nF 00
Ly i Joe Su ‘a8 ol 12 12 9 59¢E-0005
125 ou 219 On <88 62 9 62 1 919E-0004
185 00 281 00 2898 63 7.63 1 935E-0004
195 00 282 00 288 63 6 63 1 942E-0004
195 00 284 00 296 00 12 Q0 1 942E-0004
200 00 274 00 2B8.24 14 24 0 000E+0000
200 00 276.50 288 24 11.74 9 605E-00035
200 00 27% 00 288 24 9 24 1 921E-0004
200 00 281 00 288 25 T 25 1 936E-0004
200 00 282.00 288 25 6 25 1 944E-0004
200 00 284 00 296 00 12 00 1.944E-0004
207 Q0 274.00 287 70 13 70 0.000E+0000C
207.00 276 50 287 70 11 20 9.617E-0005
207 Q0 279.00 287 10 8.70 1.924E-0004
207.00 281 00 287 70 6 70 1.939E-0004
207 Q0 282 00 287 11 5.71 1.947E-0004
207 00 284 00 296 Q0 12.00 1.946E-0004
214 00 274 00 287 1e 13 16 0.000E+00Q00
214 00 276 50 287 16 10 66 9.619E-0005
214 00 2792 00 287 16 B 16 1.924E-0004
zZ14 00 281 00 287 16 6 16 1.939g-0004
214 00 282 00 287 16 5 16 1.947E-0004
221 00 274 00 286 62 12 62 0.000E+0000
221 00 276.50 286 62 10 12 9 6€19E-0005
221 00 279 00 288 62 7.62 1.924E-0004
221 o0 281 00 2B6 62 5 62 1 93%E-0004
221 00 282 Q0 286 62 4 62 1 947E-0004
228 00 274.00 286.08 12 08 0.000E+0000
228 Q0 276 50 286 08 9.58 9.619E-0005
228 00 279 00 286 08 7.08 1.924E~0004
228 00 281 00 286 08 5 08 1 93%£-0004
228 00 282 00 286 08 4 08 1 947E-0004
235 0¢C 274 00 285 55 11 55 0 0O0QE+0000
235 00 276 50 285 55 9 05 9 619E-0005
235 GO 279 00 285 55 6 55 1 924E-0004
235 00 281 00 285 55 4 55 1 9395-0004
235 00 282 00 285 55 3 55 1 9475-0004
240 50 274 00 285 12 11 12 0.000E+0000
240 50 276 50 285 12 8 62 9.620E-0005
240.50 278 00 285 12 6 12 1.924E-0004
240 50 281 00 285 12 4.12 1.939£-0004
240 5C 282 00 285 12 3 12 1.947E-0004
246 00 274 00 284 70 10 70 0.000E+0000
246 00 276 50 284 70 8 20 9.597E-0005
24 0O 279 00 284 70 5 70 1.922E-0004
246 00 281 00 284 70 3.70 1.939%E-00014
246 0O 282 CO 284 69 2.69 1 947E-0004
251 00 274 00 284 32 1p.32 0.000E+0000
251 00 27¢ 50 284 32 7 82 9 360E-0005
251 00 279 00 284 31 5.31 1 890E-0004
251 00 281 00 284 26 3.26 1 S20E-0004
251 00 282 00 284 33 2 33 1 947E-0004
256 00 274 00 283 95 9.95% 0 000E+0000
256 00 276 50 283 94 7 44 8 560E-0005
256 0O 27% 00 283 92 4.92 1 720E-0004
256 00 281 00 282 171 1 71 1 739E~-0004
256 00 282 00 282 00 0.00 1 751E-0004
263 50 274 00 283 49 9 49 0.000E+00Q0Q
263 50 276 50 283 48 6 28 6.807E-0005
263 50 279 0O 283 46 4.46 1.358E-0004
263 50C 281 GO 282 48 1 48 1.367E-0004
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Acude Ubaldinho
Calculos de Percolagédo

nov/96

120 263 50 282 00 282 00 0.00 1 369E-0004
21 271 o0 274 00 283 13 9 13 0 000E+0000
122 271 00 276 50 283 13 6 63 5.208E-0005
122 271 00 279 00 283 11 4.11 1.037E-0004
124 271 00 281 00 282 37 1.317 1 043E-0004
125 271 00 282 00 282 00 0.00 1 043E-0004
126 278 50 274 00 282 86 8.86 0 COOE+0000
127 278 50 276 50 282 86 6 36 3 971E-0005
i28 278 5G 279 00 282 85 3 85 7 910E-0005
129 218 51 281 00 282.28 1.28 7 951E-0005
130 278 50 282 00 282 00 0.00 7 9S5E-0005
131 286 0C 74 00 282 65 8 65 0.000E+0000
132 286.00 276 50 282.65 6 15 3_007E-0005
133 286 00 279 00 282 64 3 64 6.005E-0005
134 286 00 281 00 282 21 121 6.050E-0005
135 286 0N 282 00 282 00 0.00 6 071E-0005
136 291 50 271 00 282.50 8 50 n.000E+0000
137 293 50 216 50 282 49 5.99 2 18B8E-0005
138 293,50 279.00 282 49 3.49 4.338E-0005
139 293 50 281 00 282 16 1.16 4.,346E-0005
140 293.50 282 00 282 00 0.00 4 330E-0005
141 310 00 274 00 282.27 8 27 0.000E+0000
142 20 00 27€ 50 282 27 5 17 1.301E-0005
LT 3 - RIS B2 27 3.27 2.6018-000D5
Ld4 30 *841 Q0 282 09 1.09 2 6Z1E-0005
145 13 o 282 Q00 282 00 0 00 2 631E-0005
146 326 50 274 00 282 15 B.15 0 000E+G000
147 326 S0 276 50 282 15 5.65 7 181E-0006
148 326 50 279 00 282 15 3.15 1 429E-0005
149 326.50 281 00 282 05 1 05 1.436E-0005
150 326.50 282.00 282.00 0 00 1 436E-0005
151 343 00 274 00 282 08 8.08 0 Q0QE+0000
152 343 00 276 50 282 08 5,58 3 881E-0006
153 343 00 279 00 282 08 3.08 7.731E-0006
154 343 00 281 00 282 03 1.03 7.773E-0006
155 343 00 282 00 282 00 0.00 7 778E-0006
156 359 50 274 00 282 05 8.05 0 DOQE+000D
157 359 50 276 50 282 05 5.55 2 045E-0006
158 359 50 279 00 282 05 3 05 4 073E-0006
159 359 50 281 00 282 02 1.02 4 094E-0006
160 359 50 282 00 282.00 0 00 4.112E-0006
161 376 00 274 00 282.03 8.03 0 000E+0000
162 376 00 276 50 282 03 5.53 9.571E~0007
163 376.00 279 00 282 03 3.03 1.906E-0006
164 376.00 281 00 282.01 101 1.915E-0006
165 376 00 282 00 282 00 0 00 1.828E-0006
166 400 00 274 00 282 02 8 02 0.000E+0000
167 400 00 276 50 282.02 5 52 0.000E+0000
168 400 00 279 00 282.02 3 02 0.000E+0000
169 400 00 281 00 282 01 1 01 -1.061FE-0015
170 400 00 282 00 282 00 0 00 4_336E-0007
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Acgude Ubaldinh

Calculos de Percolagio
nov/96
Barragem de Ubaldinho - Ceara - Anexo 6
*++ ENGEOS *** Engenharia e Gectecnia 5/C Ltda
PERCPLAN - programa de analise de percolacac plana - MEF
GEOEXPERT - W Hachich Engepharia §/C Ltda. - (01L) S70 3737
TIPC DE ANALISE FLUXO BIDIMENSIONAL CONEINADO
DADOS GERAIS
NUMERCQ DE MATERIAILS 4
NUMERO DE NOS 170
NUMERC DE ELEMENTCS 133
LARGURA DF. BANDA MAXIMA 8
LARGURA DE BANDA MEDRLA & 98
PROPRIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL X1 K2 Kl E OX
1 1 NNOANNE-NOGCR 1 0NDODE-0008 0.00
SRR S S RTINS S e 0 0o
. L OMIOeE -Q0ah L DOOOOE-NQBS5 0 oo
1 5 UUYUYNE-Q004 3 QUOOYE-0OU04 ¢ o0
DADCS DOS NOS
NC COORDENADAS DOS NOS COND CARGA VAZAC
N R X Y CONT. HIDRAULICA
1 0 oo 274 00 1 296 00 0.000
2 0.00 276 50 1 296 00 0.000
) c 00 279 00 1 296 00 0.000
4 a.00 281 00 1 296 00 2.000
3 0 00 282 00 1 296 00 ¢.000
6 40 00 274 00 0 0.00 0.000
7 40 00 27¢ 50 0 0.00 ¢ 000
8 40 00 272 00 D 0.00 o 00O
9 40 00 281 00 0 0 00 0 000
10 40 0G 282 00 1 296 00 0.000
11 80 0C 274 00 0 ¢ 00 0.000
1z 80 00 276 50 0 0 00 0.000
13 80.00 279 00 0 0 00 0.000
14 BO 00 281.00 0 0.00 0.000
15 80 00 282 00 1 296.00 0 000
16 120 00 274 00 0 0.00 0 000
17 120.00 276 50 0 0 00 0 000
18 120 00 279 00 @ ¢ 00 a.000
19 120 o0 281 00 1] ¢ 00 0.000
20 120 00 282.00 1 296 00 0.000
21 120 00 285.00 1 296,00 0.000
22 130 00 274 00 o 0.00 0 000
23 130.00 276 50 0 ¢ 00 0 000
24 130 00 279 00 0 0 00 0.000
25 130 00 281 00 0 0 00 0 000
26 130 00 282.00 8] 0.00 0.000
27 130 00 285 00 1 296 00 0.000
28 140 00 274 00 0 0 00 0 000
29 140 09 276 50 1] ¢ 00 0 000
3z 140 00 279 00 0 0 00 0 000
31 140 00 281 00 0 0.00 0.000
32 140 00 282 00 a 0.00 0.000
33 140 09 285 00 i 296.00 0 000
34 160 00 274 00 0 0 00 0 000
35 160 06 276 50 0 o 00 0.000
36 160 00 279 00 4] 0 00 0 000
37 166 20 281 00 ¢] 0 00 0.000
38 1&0 00 282.00 0 0 oa 0 000
33 1e0 00 285 00 1 296 00 0.000
40 170 00 274 00 0 0 00 0 000
41 170 00 276 50 0 0 00 0.000
42 170 00 279 00 0 0 00 o 000
43 170 ¢0 281 QO 0 0 00 0.000
44 170 00 282 00 0 0 00 0 000
45 170 00 285 90 1 296 00 ¢.000
46 189 00 274 00 0 0 00 0.000
7 189 00 276 50 0 0 00 0 000
48 189 00 279 00 0 0 00 0 000
49 189 0¢ 281 00 a g a0 0 000
50 180 00 282 00 0 ¢.00 0 000
51 180 00 285 00 1 296 00 0.000
52 190 G0 274 0D o 0 00 g 000
53 120,90 276 S0 0 0 00 0 000
54 190 a0 279 00 0 0 00 0 000
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120
190
190
185
195
125
195
195
195
200
200
200
200
200
200
207
207
207
207
2071
207
214
"4

L1

Zi4
221
221
221
221
221
228
228
228
228
228
235
235
235
235
235
24¢
240
240
240
240
246
246
246
246
246
251
251
251
251
251
256
256
256
256
256
263
2e3
263
263

211

278
278
278
278
278
286
286

286

286

286

293
293
293
293

2a1
282
285
274
276
z79

281

276

279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276

281

274
276
279
281

TR OSSO rFro0o O OO0OQOITIF-OO0O

OCCDOrOO0OQOOHFOOOOHROCOOORROOOOHODOOOO0CO000UOREOO0O00O0DRCO0CO0O00OJTOCO0O0OSC T

0 00
0.00
296 00
0 00
0 on
a 00
0 00
n 00
296 00O
n a0
o 00
IR L]
UL
0 00
0 00
g 00
0 00
0 00
0 00
0 00
o 00
0 00
0.00
0.00
¢ 00
o 00

0
a
0
0

0.

0
0
¢
0
0
0

0.
0.

0
0
0
0
Q
0
o

G.

3
0
0
0

0.

0
0
0
0

0.

0
Q
0
0
0
0
0

0.
Q.
0.
D.
0.
0.

0
o
0
0
0
0
0

G.
0.

0
0
0

0.

0
0
0
0

0.
0.
0.
0.
0.
0.

0
0
0
0
0

0.

0

a.
0.
0.
0.
0.
0.

o

0.

a
0

0.

Acude Ubaldinho

Calculos de Percolagdo

000
000
000
oooe
000
000
000
000
noo
000
000
000
000
000
060
000
000
000
el elv]
000
0on
204
o 10]¢]
N0
000
000
000
[elels]
000
000
000
000
000
ooo
000
000
000
0090
000
000
000
000
000
000
000
Q00
000
000
Q00
Qoo
000
000
000
000
000
000
000
000
000
000
Qo0
000
000
000
000
000
000
oco
000
000
000
000
000
000
Goo
000
000
000
000
000
000
000
000
000
000
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Acude Ubaldinho
Cilculos de Percolagio

nov/g6

140 203 50 282.00 1 282 00 0 000
141 310 0o 274 0D ) 0 00 0 000
142 310 GO 276 50 () 0 00 0.000
143 310 09 279 00 0 0 00 0.000
144 310 00 281 00 0 0 00 0.000
145 310 oo 282 00 L 282 00 g 000
146 326 50 274 00 0 0 00 0 000
147 326 50 276 50 0 o 00 0 000
148 326 5C 27% 00 0 ¢ 00 0 000
14¢ 326 50 281 00 0 0 00 0 000
150 326 50 282 00 1 282 00 0.000
151 343 00 274 00 0 0 00 0.000
152 343 00 276 50 0 0 00 0 000
1513 343 00 279 00 0 6 00 0 000
154 343 00 281 00 o 0 00 0 000
155 343 00 282 00 1 282 00 0.000
156 359 50 274 00 0 0 00 0 000
157 359 50 276 50 0 0 00 0.000
158 359 50 279 00 0 0.00 0 000
159 359 50 281 0O 0 0 00 0.000
160 359 50 282 00 1 282 00 0 000
161 376 00 274.99 0 0 00 0.000
1€ 176 nn 276 SO 0 o 00 0 000
LR i S JL o 1} n af) [y Of_)l')
e e ~apopn 0 0 an 0 000
L% e na 2R 00 1 282 00 0 000
166 400 o0 274 00 0 0 00 0.000
167 a00 on 276 50 0 0 00 0.000
168 400 00 279 00 0 o 00 0.000
169 400 GO 281 On 0 0 00 0 000
170 400 cO 282 00 1 282 00 0 000
DADOS DOS ELEMENTOS
NUMERO DG NUMERO DO
ELEMENTO NO I NO I NO K NO L MATERIAL

1 1 6 7 2 4

2 2 7 8 3 4

3 3 8 9 4 3

4 4 9 10 5 2

5 & 11 12 7 4

6 - 12 13 8 1

7 8 13 14 a 3

2 3 14 15 10 2

9 11 16 17 12 4

10 12 17 18 13 4

11 12 18 19 14 3

12 14 19 20 15 2

13 1€ 22 23 17 4

i1 17 23 24 18 4

15 18 24 25 i9 3

16 1% 25 26 20 2

17 20 26 27 21 1

18 27 28 2 23 4

L9 2 29 30 24 4

20 24 30 31 25 3

21 2 31 32 26 2

22 26 32 33 27 1

23 28 34 35 29 q

24 29 35 36 30 4

25 30 36 37 31 3

26 31 37 38 32 2

27 32 38 39 13 1

2 34 40 41 35 q

29 35 41 42 36 4

30 35 42 43 27 2

31 37 43 44 38 2

a2 38 44 45 39 1

13 40 45 47 41 14

34 a1 47 48 42 4

as 4z 48 19 43 3

36 43 49 50 44 2

37 44 50 51 45 1

38 46 52 53 47 q

30 47 53 54 48 a

40 48 54 55 49 3

41 49 55 56 50 2

42 50 56 57 51 1

43 52 58 59 53 4

14 53 53 60 54 q

45 54 60 61 55 3

a6 55 61 62 56 2

97 56 2 63 57 1

48 g 64 65 59 4

49 59 65 66 60 4
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i1z
113

117
118
119
121
122
123
124

141
142
142

115
117
118
119
120
122
123
124
125
127
128
12¢
130
13z
133
134
135
137
138
129
140
142
143
144
145
147
148
14%
150
152
153
134
155
157
158

160
162
163
164
165
167
1¢8
169
170

100

103
104

112
113
114
115

165

000077
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CICLO NUMERC i
PASSO 1
LBMAX 8
LEMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 8 632E-0007
2 1 709E-0006
3 8 441E-0007
4 -1 196E-0008
5 1 234E-0006
10 1 323E-0005
15 6 420E-0005
20 1 109R-0004
21 1 184E-0008
27 7 T56E-N008
o S e
1a JS50k -0
45 L R2ZE-000)
51 2 077E-0007
57 i 725E-0007
63 1 2390E-0007
E9 1 560E--0007
75 9 501E-000B
115 -3 916E-0005
120 -3 703E-0005
125 -2 809E-0005
130 -2 138E-0005
135 -1 625E-00085
140 -1.852E-0005
145 -1 541E-0005
150 -8 4861E-0006
155 -4 676E-0006
160 -2 643E-0006
165 -1 919E-0006
170 -8 660E-0007

FLUXOS TOTAIS DO SISTEMA
944E-0004

ENTRANDO = 1
SAINDO =-1

944E-000

4

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NO CCORDENADAS DOS NOS
NUMERO X Y

1 0 oQ 274 00
2 0 00 27¢ 50
3 0.00 279 Q0
4 0 00 281 00
5 200 282 00
6 40 00 274 @0
7 40 920 276 50
8 40 00 279 00
9 40 00 281 00
10 40 09 282 00
1i 80 00 274 00
12 8¢ 0On 276 50
12 8G 00 279 00
14 8C QN 281 00
15 gc an 282 00
1€ 126 90 274 00
17 120 00 276 50
18 120 00 279 00
19 120.00 281 00
20 120 20 282 00
21 20 00 285 00
2 120 04 274 00
23 130 08 276 50
24 130 20 279 00
25 130 09 281 00
26 130 00 282 00
27 130 090 285 00
28 140 00 274 00
2% 1490 00 276 50
3¢ 140 g 279 00
31 1490 00 281 00
3z 140 00 282 00
33 140 00 285 00

CARGA
HIDRAVULICA
296.00
296 00
296 00
296 00
296 00
295 93
293 93
295.93
285 98
296 00
295 64
295 64
295 65
295 88
296 00
294 33
294,33
294 35
295.44
296.00
296.00
293 59
293 59
293.58
293.47
293 39
296 00
292.82
292.82
292.82
292 83
292 84
296.00

PRESSAO NEUTRA
{UNID DE CARGA)
22 00
19 50
17 00
15 00
14 00
21 93
19.43
16.93
14.98
14.00
21.64
19.14
16 65
14 88
14 00
20 33
17.83
15.35
14 44
14 oo
11.00
19.59
17 09
14.58
12.47
11 39
11.00
18.82
16,32
13 82
11 83
10 84
11 00

000uT8

Acude Ubaldinho
Calculos de Percolagio

FUNCAO

FLUXO
4 316E-0007
1 718E-0006
2 9295E-0006
3 411E-0006
4.021E-0006
0 000E+0000
5 740E-0006
1 140E-0005
1.13BE-0005
1 125E-0Q005
0.000E+0000
2.467E-0005
4.9335-0005
4 974E-0005
4 997E-0005
0 O0OE+0000
6 885E~-0005
1 370E-0004
1 376E-0004
1.375E-0004
1.930E-0004
0.000E+0000
9.52%E-0005%
1.930E-0004
1.963E-0004
1.993E-0004
1.930E-0004
0.000E+0000
9 561E-0005
1.909E-0004
1 %22E-0004
1 926E-0004
1 932E-0004
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160
160

207

207

214

274
276
279
281

282

279

28l
2R”

L
2l
279
Z81
282
285
274
276
278
281
282
285
274
27¢
279
281
282
285
274
27¢
279

282
274
27¢
219
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
27¢
279
281
282
2714
276
279
281
282
274
27¢
279
281
282
274
276
279

291
291
291
291
291
296 00
290 53
290 53
290 53
290 532
290 53
296 0OC
289 76
289 76
289 76
289 77

[ SRS S |
D W \D DD

2%6 00
289 00

286 62
286 62
286 62
286 0B
286 08
286 08
286 08
286 08
285 54
285 54
285 =4
285 54
285 54
285 12
285.12
285.12
285 12
285 12
284 70
284 70
284 70
284 70
284 69
284 31
284 21
284 31
284 26
284 33
283 95
283.94
283 92
282 70
282 00
zg3.49
283 48
283 46

2.69
10 31
7 81
5 31
3.26
2 33
9 95
7 44
4 92
170
0 00
9 49
6 98
4 46

000079

Agude Ubaldinho
Calculos de Percolagio

0 000E+0000
9 549E-0005
1 910E-0004
i 926E-0004
1 935E-0004
1 933E-0004
0 00DE+0000
9 563E-000%
1 813E-0004
1.928E-0004
1.935E-0004
1 936E-0004
0 000E+0000
9 572E-0005
1 S914E-0004
1 930E-0004
1L 931E-0004
1.937E-0004
0.000E+0000
9 SB3E-0005
1 916E-0004
1 932E-0004
1 939E-0004
b ri9E 0004
0 000E+0000
9.589E-0005
1 918E-0004
1 933E-0004
1.941E-0004
1.941E-0004
0.000E+QQ0D
9 585E-0005
1 919E-0004
1 934g-0004
1 942E-0004
1.942E-0004
0.000E+0000
9 603E-0005
1 921E-0004
1 936E-0004
1 %44E-0004
1.944E-0004
0 000B+0000
9 605E-0005
1 921E-0004
1 936E-0004
1 S44E-0004
0.000E+0000
9.605E-0005
1 921E-0004
1 936E-0004
1 944E-0004
0 000E+0000
9 &0Q5E-0005
1 921E-0004
1.936E~-0004
1 944E-0004
0.000E+0Q00QQ
9 605E-000S
1 921E-0004
1.936E-0004
1 944E-0004
0 000QE+0Q00
9 605E~-0005
1 921E-0004
1 936E-0004
1 944E-90004
0.000E+0000
9 583E-0005
1 920E-0004
1 936E-0004
1 944E-0004
0.000E+0C00
9 346E-0005
1 887E-00Q04
1 917E-0004
1 944E-~0004
0 000E+0000
8 548E-0005
1 71BE-~0004
1 736E-0004
1 748E-0004
0 000E+0Q00
6 797E-0005
1.356E-0004
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11°
120
121
122
123
124
125
126
127
128
iz2%
130
131
132
133
134
135

263
263
271
271
271

271

27:
278
278
278
278
278
286
286
286
286
286
293
293
293
293

281
282
274
276
279
281
282
274
276
279
281
282
274

276
279
281

282
274
276
279
281
282
274
J1a
781
282
274
276
279
281
282
214
276
279
281
282
274

276.

279
281
282
274
276
279
281
282
274
276
279
281
282

00
00
0eC
50
00
[+19]
00
o0
50
oo
jale]
00
00
50
00
no
on
00
50
Q0
oo
00
0o
th)
no
00
00
50
a0
oG
G0
00
50
00
00
00
o0
50
el
00
00
00
50
Qo
o0
00
oo
50
0Q
00
00

282 4B
282 00
283 13
283 13
283.11
282.37
282 00
282 B6
282.86
282 85
282 28
282 00
282.65
282 65
282 64
282 21
282 a0
282 50
282 49
282.49
282 16
282 00
282 27
2R 27
28 27
282 09
282 00
282 15
282 15
282 15
282 05
282 00
282.08
282 08
282 08
282.03
282.00
282 05
282 05
282 05
282 02
282 00
282 03
282 03
282 03
282 01
282.00
282 02
282 02
282.02
282.01
282 00

1 48
0.00
9 13
6 63
4 11
1 37
0.00
a.86

3.85
1.28
0 00
8 65
6,15
3 64
121
i 00
8.50
5 99
3 49
1 16
0.00
8.27
5.17
3 27
1.09
0.00
8 15
5.65
3.15
1.05
0.00
8 08
5.58
3.08
1.03
0 00
8.05
5.55
3.05
1.02
0 00
8.03
5.53
3.02
1.01
0 00
8.02
5.52
3.02
1 01
0 00

Acude Ubaldinho
Calculos de Pescolagio

1.365E-0004
1 367E-0004
0 000E+0000
5.201E-0005
1.036E-0004
1.041E-0004
1.042E-0004
0 000E+0000
3 965E-0005
7.898E-0005
7.93%E-0005
7 943E-0005
0 000E+0Q000
3.002E-0005
5.996E-000S
6 040E-0005
6.062E-0005
0 000E+0000
2.185E-0005
4.332E-0005
4,340E-0005
4.324E~0005
0, 000E+0000
1.299E 0005
2 597E-0005
2 617E-0005
2 627E-0005
0 OO0OCE+0000
7.171E-0006
1.427E-0005
1.434E-0005
1 433E-0005
0 000E+0000
3.875E-0006
7.71%E-0006
7.761E-0006
7.766E-0006
0.000E+0000
2.042E-0006
4.067E-0006
4 088E-0006
4.106E-0006
0.000E+0000
9.556E-0007
1.903E-0006
1 912E-0006
1 825E-0006
0.000E+Q000
0.000E+0000
0 0COE+000Q0
-7 963E-0016
4.330E-0007
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Acude Ubaldinho ,

~
Calculos de Percolagio (3
nov/96
Barragem de Ubaldinhc - Ceara - Anexo 7
+++  ENGEQS *** Engenharia e Geotecnia S/C Ltda
PERCPLAN - programa de analise de percolacao plana -~ MEF
GECEXPERT - W Hachich Engenharia S/C Ltda - (011) 570 3737
TIPO DE ANALISE FLUXO BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERO DE MATERIAIS 4
NUMERO DE NOS 17¢
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMFRO DO PERMFARTILTDADFS PRINCTPAIS ANGULO FNTRE
MATFRIAL Kl K2 Ki E OX
i 1 DNGNDE-QN08 1 0000NE-NOOA 0 00
- o0 R LTS T, | a no
3 PG00 agh 1 OOURF - 0us ¢ oo
q 5 0UUBE-UOLE 5 000UDE-0DVVY 0 00
DADCS DOS NOS
NO COQORDENADAS DOS NOS COND. CARGA VAZAO
N R A Y CONT HIDRAULICA
1 ¢ oo 274 00 1 296 00 4 000
2 2 co 276 50 1 296 00 0 000
3 0 0o 279 00 1 296 00 ¢ 000
9 0 00 281.00 1 296 00 o 000
5 0 Cco 282 00 1 296 00 0 000
6 40 09 274.00 0 0 a0 0,000
7 40 00 276 50 0 0 00 0 000
B 40 00 279 00 Q 0 00 0.000
9 40 00 281 00 0 0 00 0.000
10 40 GO 282 00 1 296 00 0.000
11 70 00 274.00 0 0 00 G.000
12 ¢ 0a 276.50 0 0 00 ¢.0060
13 70 00 279 00 0 0 00 0.000
14 70 00 281.00 0 0.00 0.000
15 70 00 282 00 1 296 00 0.000
16 100 00 274 00 0 0.00 0.000
17 100 00 276 50 0 0.00 0.000
18 100.00 279.00 0 0 00 0.000
19 100 00 281,00 0 0 00 0.000
20 100 00 282 00 1 296 00 0 000
21 100 00 284 00 1 296 00 0.000
22 120 00 274 00 0 0 00 0 000
23 120.00 276 50 0 0 00 0 000
24 120 00 279 00 o] 0 00 0 000
25 i2a o9 281 GO a & a0 G.000
26 120 oo 282 00 Q 0.00 0 000
27 120 00 284 00 1 296.00 0 000
28 140,00 274 00 0 0.900 0,000
29 140 0n 276.50 0 0.00 0.000
30 199 00 279 00 G 0.00 0 000
31 149 CO 281 00 o] 0 00 0.000
32 140 ¢O 282.00 o] 0.00 0.000
33 140 00 284 Q0 1 29¢ 00 0 000
34 160 cO 274.00 4] 0 00 0.000
as 160 G0 276 50 0 0 00 0.000
36 160 00 279 00 0 0 00 0 000
37 160 ¢0 281 00 0 0 00 0 000
38 160 40 282.00 0 0 00 0 000
39 160 00 284 00 1 296 00 0.000
a0 170 00 274.00 8] 0 oo 0 000
41 170 Q0 276 30 8] 0 00 0.000
42 1790 00 279.00 0 0 00 0.000
43 170 €9 281.00 0 0 00 0 000
44 170 00 282 00 ¢} 0 00 0.000
45 170 00 284 00 1 296.00 0.000
46 180.00 274 00 9] 0.00 0.000
47 180 00 276 50 0 0.060 0 000
48 180 o0 279 00 0 0.00 0 000
49 ig80 09 281 00 o] 0 00 0.0060
5¢C i89 00 282 00 o] 0 00 | 0.000
51 180 00 284 00 1 296 00 0 000
52 190 ¢o 274 00 o] 0 @0 0 000
53 190 no 276 50 n 0.00 0 000
54 190 GO 279 00 0 0.00 0 000
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i2i
122

130

i90
190 ¢

200

228
235
235
235
235
235
246
z40
240
240
240
246
246
24¢

24¢

z24¢e

251
251
251
251
256
256
256
256

263

292

on

281
282
284
274
276
219
281
282
284
274
27¢
279
281
282
284
274
276
279
281
282
2R84
214
278

Q0
a0
00
el
50
oo
Qo
09
[t}
oo
50
ju]
00
00
00
00
50
i ]
00
[e14]
Aan
ou
S0

e, ot

REl
282
274
276
279
281
282
274
276
279
281
282
274

276.

279

281.

282
274
276
219
281
282
274

276.

273
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279

281.

282
274
276
279
281

282,

274
278
279
281
282
274
278
279
281
282
274

276.

279
281

ap
La
g0
50
00
00
00
oo
50
go
00
00
0o
50
00
00
00
00
50
0o
el
00
00
50
06
oo
00
o0
50
oo
00
o0
00
50
00
00
0¢
oo
50
(811]
00
00
Qa0
50
00
0o
oG
00
50
(119]
00
00
on
50
o¢
00
[ty
Q0
50
0o
00

OOOOHOOOOI—‘OOOOI—‘QOOOP—‘OOCGb—*OOOOOOOOOOOOOOOOOOOODOOOOOOQOOOOOQGC4 PO C—QOoOCOOHOO0OoOCHFHODOOCROO

0 00
0 oG
2%6 00
0 00
0 00
0 00
o 00
0.00
29¢ 90
a 00
0 00
0 00
0 00
0 00
2%6 00
0 00
0 00
0 00
n 00
a 00
296 0D
1 0n
0 o
 nf:
0 ue
0 0o
a 0G
0 0¢
D.00
0 00
0 00
0 00
g 00
a 00
0 00
0 o0
0 00
a 00
0 00
0 00
o 00
0 00
0 00
0 00
a 00
0.00
0.00
0 00
0 00
0 00
0.00
J G0
0 00
o 00
0 oo
9 00
0 00
0 00
o 00
0 00
282 Q0
¢ 00
D 00
0.00
0 00
282 00
Q 00
4 00
0.00
0 00
282 00
0.00
0.00
0 o0
0 00
282.00
0.00
0 00
0 00
a 00
282 00
o o0
0.00

0 00

000083
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0.000
0 Q00
0 000
g 000
0.000
0 000
0 000
0 o000
0.000
0.000
0 000
0 oco
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0.000
n onn
0 000
0 000
1 Gon
0.0CO
0.000
¢ 000
0 000
0.000
0 000
0.000
0.000
0.000
0.0060
0 000
0 oo00
0.000
0.000
0 000
0.000
0 000
0 000
0.000
0.000
0.600
0 000
0.000
0.000
0.900
0.000
0 000
g 400
0.000
0.000
0 06090
0 000
0.000
0.000
Q9 000
a 000
J.000
0.000
0 000
0 000
0 000
0.000
0.000
0 000
¢ 000
o 000
0.000
0.000
0 000
0 000
¢ 000
0 000
¢ 000
0 000
0 000
0 0600
0.000
0 000
0 000
0 000
0 000
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les
166
1€7
le8
169
170

DADOS DOS ELEMENTOS
NUMERO DO
ELEMENTOC

(Ve le . BEN I R, QNS PV S B ]

293
310
310
310
310
310
326
226
32e
32e
326
343
343
343
343
343
359
159
359
359
359
376
176

LI

A
3le
400
4060
400
400
400 .

NO

SG
00
20
20
oo
a0
50
1]
50
50
50
o
oo
oo
oD
0o
50
90
5
50
50
00
[slal
o
a0
00
co
o
00
oo

I

282 00
274 00
276 50
279 00
281 00
282 00

216 50
279 00
281 00

274 00
276 50
279 00
281 00
292 00
274 00O
276 50
279 00
281 00
282 00
274 00
276 50
I e
NN
282 00
274 00
276 50
279.00
281 00
282 00

TOOROoOOOLOIOR QO OO OOOOHOOD O K

HFOOO GO~

282 00

0 00

0 0o

D 00

0 00

282 Q0

0 00

0 00

0.00

0 00

282.00

0 00

0 00

0 Q0

0 00

282 00

0 00

0 nn

o 00

o 00

282 00

0 00

n 00

oonn

0 Qo

282.00

0 o0

0.00

0.00

0 00

282.00

NUMEROQ DO
NO L MATERIAL

2 4
3 4
4 3
5 2
7 4
8 14
9 3
10 2
12 4
13 4
14 3
15 2
17 q
1e 4
12 3
20 2
21 1
23 4
24 4
25 3
26 2
27 1
29 1q
30 4
31 3
32 2
33 1
35 4
36 L
37 3
38 2
38 1
41 4
42 4
43 3
44 2
45 1
47 4q
18 4
49 3
50 2
51 1
53 4
54 4
55 3
56 2
57 1
59 4
60 4

Calculos de Percolagio
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121
lz2
123

1A
ic

125
126
127
128
12%
139
131
132
133

i3e

151
152

137

139

148
149
151
152
153
154

157
158
159
161
162
163

162
163
164
185
le7
168
1639
170

G B 1 = = AT S e Je O Y
[aCgiN e e B B« AIE VAR TR By

o sda
-~ bW

b
-

n
[=]

42
a3
24
85
a7
88
89
L1
az
93
94

97
2]
29
100
102

104
105
107
108
109

112
113
114
115
117
118
119
120
122
123
124
125
127
128
129
120
132
133
134
135
137
118
139
150
142
143
144
145
14
14%
149
150
152
153
154
155
157
158
159
160
162
163
164
165

Acgude Ubaldinho
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Acude Ubaldinho
Cailculos de Percolagio

nov/96
CICLO NUMERO 1
PASS0 1
LBMAX 8
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 1 509E-0005
2 3 017E-0005
3 i S532E-0005
4 2 385E-0007
5 4.772E-0007

10 3 143E-000¢6
15 5 140E-D006
20 5 262E-0006

21 1 322E-0008
2 3 00ZE-0007
23 3 S5TSE-DOOT
. . E rerm
1~ HE U I
51 2 36LE-0QU?
57 1 865E-0007

€3 1 28BE-0007
69 1 595E-0007
75 3 €95E-0008
115 -3 622E-0006
120 -4 784E-0006
125 -4 634E-000¢
130 -4 495E-0006
135 -4 365E-0006
140 -6 T41E-0006
145 -8 838E-0006
150 -8 420E-0006
155 -8.093E-D006
160 -7 851E-0006
165 -9 432E-0006
170 -5 540E-0006

FLUX0S TCTAIS DO SISTEMA

ENTRANDC = 7 &B8SE-0005
SAINDO =-7 688E-0005

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NO COORDENADAS DOS NOS CARGA PRESSAO NEUTRA FUNCAOQ
NUMERC X Y HIDRAULICA (UNID DE CARGA) FLUXO
1 ¢ 00 274 00 296 00 22.00 7 544E-0006
2 0 00 276 50 296 00 19.50 3 01BE-0005
3 o 00 279.00 296 00 17 00 5 292E-0005
4 6 00 281 o0 296 00 15 00 6 071E-0005
5 0 00 282 00 296 00 14.00 6 106E-0005
6 40 00 274 00 295 03 21.03 0.000E+0Q00
7 40 00 276 50 295 03 18 53 3.194E-0005
8 40 0D 279 00 295 03 16.03 6.387E-0005
a 40 00 281 00 295 05 14.05 & 294E-0Q005
i0 4c 00 282.00 296 00 14.00 6.287E-0005
11 70 00 274 0C 294 26 20 26 0 0COE+0000
12 70 00 276 50 294 26 17 76 3.312E-0005
13 70 00 279 00 294 26 15.26 &.623E-0005
i4 0 090 281 00 294 29 13 29 6 700E-0005
5 7G 00 282 00 296 00 14 oo 6 702E-0005
16 100 00 274 00 293.43 19 43 0 Q0O0E+0000
17 100 00 276 50 293 43 16 93 3.585E-0005
18 100 00 279 00 293 43 14.43 7.169E~-0005
19 100 00 281 00 293 48 12 48 7 222E-0005
20 io0 o0 282 00 296.00 i4 00 7 222E-0005
21 100 0C 284 00 296.00 12.00 7.487E-0005
22 120 00 274 0O 292 84 18.84 0.000E+0000
23 120 00 276 50 292 84 16.34 3 740E-0005
24 120 00 279 90 292.84 12 8B4 7 483E-0005
25 120 00 281 00 292.83 11.83 7.547E-0005
26 120 00 282 00 292.58 10 58 7.548E-0005
27 120 00 284 00 296 00 12.460 7 504E-0005
28 140 00 274 00 29z 24 18 24 0 000E+0000
29 140G 00 276 50 292 24 15 74 3 736E-0005
30 140 0 279 00 292 24 13.24 7 471E-0005
31 140 00 281 00 292 25 11.25 7.530E-0005
iz 140 00 282 ©0 292 49 10 4% 7 530E-0005
23 140 00 284 00 296.00 12 00 7.537E-0005
34 160 00 274 00 291.64 17 64 0.000E+00Q00
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160
10
160
Le0
1e0
L7
170
170
17

170
170
180
180
18¢
g0
180
180
190
190
190
190
190
:9”

QD DWW DD t
SO SWBWwiAL an

228
228
228
228
235
235
235
235
235
244
24cC
240

Z4C

246
246

246
246
251

251
251
251
256
256
256
256
256
263

263
263

ac
oG
oG
0o
GO
00
[+13]
[+4]
0o
0o
GO
e8]
oo
oo
00
i)
13
ou
oD
0y
an
Uf)
no

A

-

276

281
287

2714
2a]
282
284
274
276
278
281
282
284
274
276
279
281
282
274
276
279
28l
282
274
27¢
279
281
282
271
276
2739
281
282
274
278
27¢
281
282
274
276
279
281
282
274
276

281
282

289
28%

289
289

288
289
288
288
288
288
282
288
288
288
288

64 15 14
64 12.64
64 10.64
84

00 12 00
24 17 34
34 14 B4
34 12 24
24 10 34
57

00 12 00
04 17 04
04 14 54
04 12 04
04 10 04
28 9 28
10 2 uan
74 16

14 14 24
14 11 74
74

£

nn 12 00
to i€ 5%
58 14 08
58 11 58
59

24

00 12 00
43 16 43
43 13.93
43 11.43
14
.73 8 73
a0 12 o0
22 16 22
22 13 72
22 11 22
36 8 36
00 12 00
00 16.00
00 13 50
00 11 00
00
.98 7 98
70 15 79
.79 13 29
79 10 79
79 8 79
79 7 79
58 15 58
58 13 o8
58 10 58
58 8 58
58 7 58
16 15 36
36 12 86
36 10.36
36

36

20 15 20
20 12.70
20 10.20
20

22

03 15 03
03 12.53
03 10 03
03

a0

98 14.88
88 12 38
88

88 7.88
83 7.83
72 14.72
72 12.22
72 9.72
60 7 60
00 0.00
5 14 51
51 12 01
50 9 50
38 7 38

000087

.84

9 537

8 84

9 44

9 22

9 00

8.36
7.36

8.20
7.22

8 03

9 B8

Agude Ubaldinho
Cilculos de Percolagio

3 756E-0005
7 511E-0005
7 S72E-0005
7 S72E-0003
7 570E-0005
0 000E+0000
3 768E-0005
7 536E-0005
7 596E-0005
7 596E-0005
7.397E-0005
0 000E+0000
3 7T79E-0005
7 558E-0005
7 619E-0005
7 619E-0005
T BLYF-N005
0 0QUE+0000
3 790E-0005
7 S58DE-0005
7 641E-0005
! 641F~0005
7 641F-0005
0 Qunp 40000
3.797E-Q003
7 595E-0005
7 656E-0005
7 656E-0005
7.656E-0005
0 QONE+0000
3 804E-0005
7.603E-0005
7.66%3E-0005
7.670E~-0005
7 671E-0005
0.000E+0000
3 B12E-0005
7 626E-0005
7 688E-0005
7 6BBE-0005
7 6B4E-0005
0 000E+0000
3 B14E-0005
7 627E-0005
7 688E-0005
7.688E-0005
0 00QE+0000
3 914E-0005
7 627E-0005
7 688E-0005
T 6B8E-0005
0.000E+0000
3 814E-0005
7.627E-0005
7 68BE-Q005
7 68BE-0005
0.00QE+0000
3.814E-0005
7.627E-0005
7.68BE-0005
7.688E-0005
0.000E+0000
3 B14E-0005
7 627E-0005
7 68BE-0005
7 68BE-Q005
0 000E+0000
3 813E-0005
7 628E-0005
7 689E-0005
7 68B8E-0005
0 O00E+0000C
3 T84E-00G45
7 606E-0005
7 683E-0005
7.688E-0005
0.00Q0E+0000
3.712E-0005
7.436E-0005
7 S02E-0005
7.504E~-0005
0.000E+0000
3 510E-00035
7 022E-0005
7.079E-0005
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1zo
121

122

293 50
293 50
210 00
210 04

000
326 50
326 S0
326 50
32¢ 50
326.50
343 00
343 o0
343 g0
343 Q0
343 a0
359 50
159 50
359 50
359 50
359 50
376 00
376 0O
3176 Q0
176 00
376 00
400 00
400 00
400 00
400 00
400 00

282
274
276
219
282
274
27%
279
281
282
274
“)'16
279

282
271

279
281

281
282
274
276
279
281
282
274
276
279
281
282
274
276
2179
281
282

282 00
zsa 30
288 20
288 30
288 18
282 00
288 11
288.11
288 11
287 98
282 00
287 94
287.94
287 93
287 82
282 00
287.77
287 17
287.71
287 66
282 00
287 46
287 46
SR AR
287 3%
202 00
287.20
287 20
287 20
287 10
282,00
287 Q0
287 00
287.00
2B6.90
282 00
286 85
286 B>
286.85
286 15
282 00
286.75
286 75
286.75
286 66
282.00
286.70
286 10
286 70
286 60
282 00

0 Q0
14 30
11 8¢

9.30

7.18

0 00
14 1t
11 &1

9 11

6 99

0 00
13.94
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7 080E-0005
0.000E+0000
3 279E-0005
6.557E-0005
6.609E-0005
6.609E-0005
0 COOE+0000
3.053E-0005
6.105E-0005
6 153E-0005
6 153E-0005
0.000E+0000
2 825E-0005
5.657E~0005
5 708E-0003
5 710E-0005
0 DOGE40000
2.5658~-0005
5.122E-0005
5.156E-0005
5 154E-0005
0 Q0QQE+0000
2.16BE-00Q05
4 11ag_0aah
4.373E-0005
4 175E-0005
Q. 000E+C000
1 743g-0005
3.485E-0005
3 512E-0005
3.513E-0005
0.000E+0000Q
1.334E-0005
2.667E-0005
2.688E-0005
2 687E-0005
0 COOE+0000
9 326E-0006
1.865E-0005
1.880E-0005
1 890E-0005
0.000E+0000
5.372E-0006
1 074E-0005
1 082E-0005
1.026E-0005
0 00CE+0000
0 000E+0000
0.000E+0Q00
5 B62E-0017
2_7T710E~0006
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Agude Ubaldinhg

Calculos de Percolagio
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arragem de Ubaldinho - Ceara - Anexo 8

*++ ENGEOS *** Engenharia e Geotecnia S/C Ltda
PERCPLAN - programa de analise de percolacaoc plana -~ MEF
GEOEXPERT - W Hachich Engenharia S/C Ltda - (011)

570 3737

TIPO DE ANALISE

DADOS GERAIS

FLUXO BIDIMENSICNAL CONFINADO

NUMERC DE MATERIAIS 4
NUMERCO DE NOS 170
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAEXTMA 8
LARGURA DE BANDA MEDIA & 98

PROPRIEDADES DOS MATERIAILS
NUMERO DO
MATERIAL

1

4

DADCS DOS NOS

NO

z
=

L N Y

PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
K1 K2 Kl BE OX
1 NOnaNE-N0I8 1 00NDOE-QQDB 0 00
L RS e ] SRR L PR S PG N}
LOgOOTE -0, L Q0QUOF-00n05 g 00
5 OQUOCE-00U04 5 OUOUVE~QD04 0 00
COORDENADAS DOS NOS COND CARGA
X Y CONT HIDRAULICA
a o 274 00 i 296 00
Q 00 276 50 L 296 00
Q0 0o 279 00 1 296._00
9 c0 281 00 1 296.00
0 00 282 00 1 296.00
40 20 274 00 [} 0.00
40 (D 276 50 o} 0.00
40 00 279 00 ¢ 0.00
40 00 281 00 0 0.00
40 00 282 00 1 296.00
70 00 274.00 4] o 00
70 00 276 50 0 0 00
70 00 279 00 0 0 00
70 00 281 00 0 0 00
70 00 282 00 1 296 00
100 00 214 00 0 0.00
100 Q0 276 50 0 0.00
100 QO 279 00 Q 0.00
100 00 281 90 0 0 00
100 00 282 00 1 296 00
100 00 285.00 1 296 00
120 00 274.00 0 0 00
120 00 276 50 0 0 00
120 00 279 00 )] 0 00
120 00 281 00 0 0.00
120 00 282 00 0 0,00
120 00 285 00 1 296 00
140 90 274 00 ] 0 00
140 00 276 50 o] 0 00
140 00 279 00 0 0 00
140 Q0 281 00 ] 0 00
140 Q0 282 00 ] 0 00
14C¢ 00 285 00 1 296 00
160 09 274 00 1] 0 090
160 00 276 50 0 0.00
160 00 279 00 0 0.00
160 00 281 00 Q 0.00
160 QO 282 00 0 0 00
160 00 285 00 1 296.00
170 00 274 00 [} 0 00
170 00 276 50 0 0 00
170 Q0 279 Q0 0 0 00
170 00 281 00 o 0 00
170 00 282 00 1] 0 00
170 00 285 00 1 296.00
180 00 274 00 0 0.00
180 0N 276 50 [} ¢ 00
180 00 279 00 0 0 00
180 00 281 00 0 0 00
180 00 282 00 0 0 00
180 09 285 00 1 296.00
190 00 274 00 0 0 00
190 D0 276 50 aQ 0 00
1%0 00 279 00 0 0 00

606090

VAZRO

4.009
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
0.000
0 Qoo
0.000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0 0oo0
0.000
0.000
0.000
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55 190 00 281 00 0 0 00 0.000
56 1e¢ 00 282 00 0 0 00 0.000
57 18¢C 00 285 00 1 296 00 0.000
58 185 0D 274 00 a 0 00 0.000
59 195 00 276 50 0 0 00 0.000
50 195 00 279 0C 0 0 00 0 000
61 195 o0 281 0C 0 o 00 0 000
€2 135 00 282 00 0 0 00 0 000
63 195 00 285 00 1 296.00 0 000
64 200 00 274 00 0 0 00 0 000
65 200 00 276 50 a 0 00 0.000
€6 200 00 272 00 0 0 00 0.000
67 200 00 281 00 0 o 00 0 000
68 200 00 282 00 0 o 00 0 000
639 200 90 285 00 1 296.00 0 000
70 207 00 274 00 0 0 00 0 000
71 2071 00 276 30 N n ng n ooo
72 207 00 279 0n 0 n 0o 0 000
73 207 00 281 00 0 0 00 0.000
74 207 00 282 00 0 0 00 0.000
75 207 00 285 00 1 296.00 o 000
16 214 00 214 D0 0 0 00 0 000
a1 214 an 216 50 D) 0 0o 0.000
- T P X N ‘o 00 0 a0y

1 iioe a0 n ¢ oo a 000
Y 11 oon AN on n (LI 0 0po
8L 2z1 90 274 00 0 o 00 0.000
82 221 00 276 50 0 0.00 0 000
83 221 00 279 90 0 0.00 0.000
84 221 00 281 00 0 0 00 0 000
8% 221 00 282 00 0 0 00 0.000
gé 224 Q0 274 00 0 0 00 0 000
87 228 00 276 50 0 0 00 0.000
88 228 00 279 00 0 0.00 0 000
89 228 00 281 00 0 0.00 0 000
20 228 00 282 00 o o 00 0 000
o1 235 00 274 00 0 0.00 0 000
92 235 00 276 SO 0 0 00 0.000
93 235 00 279 00 0 0 00 0 000
54 235 00 281 00 0 0 00 0 000
95 235 00 282 00 0 0 00 0 000
ae 240 50 274 00 o 0.00 0 000
a7 240 50 276 50 0 0 00 0 000
98 240 50 279 00 0 0 00 0 000
98 240 50 281 00 0 0 00 0 000
100 240 50 282 00 0 0 00 o 000
101 24€ 00 274 00 0 0 00 0 000
102 246 00 276 SO 0 o 00 0.000
103 246 00 279 00 0 0 00 0.000
104 246 00 281 00 0 o 00 0 000
105 246 00 282 00 o o 00 0 000
106 251 00 274 00 o 0 00 0.000
107 251 0C 27¢ 50 0 0 0o 0 000
108 251 00 279 00 0 0 00 0 000
100 251 00 281 00 0 o 00 0 000
110 251 00 282 00 0 0 00 o 000
L1t 256 00 274 00 0 0.00 0.000
112 256 00 276 50 0 ¢.00 ¢ 000
113 256 00 2792 00 0 0 00 0.000
114 256 00 281 00 0 0 00 0 000
115 256 00 282.00 1 282 00 0 000
116 263 50 274 00 0 0 00 0.000
117 263 50 276.50 0 0 00 0.000
118 263 50 279.00 0 0 00 0 000
119 263 50 281 00 0 0 00 0 000
120 263 50 282 00 1 282 00 0 000
121 27 00 274 00 0 0 00 0 000
122 271 00 276 50 ) 0 00 0 000
12 271 00 279 00 0 0 00 0 000
124 271 0O 281 00 0 0 00 0 000
125 271 00 282 00 1 282 00 0 000
126 278 50 274 00 D 0 00 0 000
127 278 50 276 50 0 ¢ 00 0 000
iz 278 50 279 00 0 0 00 0 000
129 278 50 28t ©O 0 0 00 0 000
130 278 50 282 00 1 282 00 0 000
131 286 00 274 00 0 0 00 0 000
132 286 00 276 50 0 0 00 0 000
133 286 00 279 o0 0 0 00 0 000
134 286 00 281 00 0 9 00 0 000
135 286 00 282 00 1 282 00 0 000
176 293 50 274 00 ) 0 00 0 000
137 293 50 276 50 0 0 00 0.000
138 293 50 278 0D 0 0 00 0.000
139 293 50 281 00 0 0.00 0.000
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140 293 =0 282 00 1 282 00 0.000
141 310 00 274.00 0 0.00 0.000
142 31G¢ 00 276 50 0 o 00 0.000
143 31 0Q 279 00 ] 0 00 0.000
144 31¢ 00 281.00 0 0 0O 0.000
14% 31c 00 282 00 1 282 00 0 000
146 326 50 274 00 0 0 Do 0.000
147 326 50 276 50 0 0 00 0 Q00
148 326 50 279 00 0 0.00 0 000
149 3ze 50 281 00 0 0 00 0.000
150 326 50 282.00 1 282 00 0 000
151 343 C¢O 274 00 0 0 00 ¢ 000
152 343 00 276 50 0 0 00 0 000
153 342 00 279 00 v} 0 00 0 000
154 343 00 281 00 0 0.00 0.000
155 343 00 282 00 1 282 00 0.000
156 359 50 274 00 0 ¢ 00 0 000
157 355 50 27¢ 50 0 0.00 0 000
158 359 50 279.00 o 0.00 0.000
159 359 50 2gl 00 ] 0 00 0 000
Leo 359 50 282 00 1 282 00 0 000
161 375 Q0 274.00 0 0,00 D.000
1&2 EX A HA 27€ 50 n o 00 0 Q0o
.- - - RIS - joar) N, 000
Le s 3te OO 81 G0 u Q o0 0 00Q
iwg REI 282 08 1 282 00 0 000
166 400 0G 214 00 0 0.00 0.000
167 400 00 276 50 [¢] 0.00 0.000
ie8 400 00 279 00 0 0.00 0.000
le2 400 00 281 00 0 0.00 0.000
170 400 00 282 00 1 282.00 0.000
DADOS DOS ELEMENTOS
WUMERC DO NUMERC DO
ELEMENTO NO I NO J NC K NG L MATERIAL
1 1 6 7 2 4
2 2 7 8 3 4
3 3 8 9 4 3
4 4q 9 10 5 2
5 € 11 12 7 L
3 7 12 13 8 9
7 -] 13 14 9 3
8 9 14 15 10 2
a 11 16 17 12 4
10 12 17 18 13 4
il 13 18 19 14 3
iz 14 19 20 15 2
13 16 22 23 17 4
14 17 23 24 18 4
15 i8 24 25 19 3
1e 19 25 26 20 2
L7 20 26 27 21 1
LR 22 28 29 23 4
19 23 29 30 24 4
20 21 30 31 25 3
21 25 31 32 26 2
22 26 32 33 27 1
23 28 34 35 29 4
24 29 35 36 30 4
25 30 36 37 31 3
26 31 37 38 32 2
27 32 38 39 33 1
24 34 40 11 35 4
29 35 41 42 36 4
30 36 42 43 37 3
H 37 43 14 38 2
32 38 44 45 39 1
33 40 16 47 41 4
34 41 47 48 42 4
35 4z 418 49 13 3
36 43 49 50 44 2
37 44 50 51 45 1
38 46 52 53 17 4
39 47 53 54 48 4
40 48 54 55 49 3
41 49 55 56 50 2
42 50 56 57 51 1
42 52 58 59 53 4
44 53 59 60 54 ]
45 54 13 61 55 3
46 55 61 62 56 2
7 56 62 63 57 1
48 58 64 €5 59 4
49 59 65 66 60 4
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Acude Ubaldinho

Calculos de Percolagio
nov/96
CICLO NUMERO i
PAS50 1
LBMAX 8
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAD
1 1.518E-0005
2 3 035E-0005
3 1 541E-0005
4 2 .398E-0007
5 4 B0OE-0007
10 3 162E-0006
15 5.170E-0006
20 S 294E-0006
21 2 982E-0008
27 2 042E-0007
% R I R
3a  pR_E-voo?
as 1 510E-0007
51 1 §07E-0007
57 1 269E-0007
63 8 766E-0008
§9 1 086E-0007
75 6 549E-0008
115 -3 ¢82E-0006
120 -4 771E-0006
125 -4 §22E-0006
130 -4 482E-0006
135 -4 3538-0006
140 -6 723E-0006
145  -8.813E-0006
150  -8.397E-0006
155  -8.4071E-0006
160 -7.829E-0006
165 -9 406E-0006
170 -5 525E-0006
FLUX0S TOTALS DO SISTEMA
ENTRANDO = 7.667E-0005
SAINDO =-7 GGTE-0005
CARGAS HIDRAULICAS E PRESSOES NEUTRAS:
NO COORDENADAS DOS NOS CARGA PRESSRAQO NEUTRA FUNCAG
NUMERO X Y HIDRAULICA {UNID.DE CARGA} FLUXO
1 0 00 274 00 296.00 22 00 7 589E-0006
2 0 00 276 50 296,00 19 S0 3 035E-0005
3 0 00 279 00 296,00 17.00 5.324E-0005
4 0 00 281 00 296 00 15.00 6.106E-0005
5 0.00 282 00 296.00 14 00 & 142E-0005
6 40 00 274 00 295.02 21 02 0 000E+0000
7 40 00 276.50 295,02 18.52 3 213E-0005
8 40 00 279 00 295,02 16.02 6.424E-0005
a 40 00 281 00 295 04 14.04 6.331E-0005
10 40 gn 282 00 296 00 14 00 6 324E-0005
11 70 00 274 00 294.25 20 25 0 0DOE+0000
12 70 00 276 50 294.25 17.75 3 332E-0005
13 70 00 279 00 294.25 15 25 6 662E-0005
14 70 00 281 00 294.28 13.28 6 739E-0005
15 70 00 282 00 296,00 14 00 6 741E-0005
16 100 00 274 00 293.42 19 42 0.000E+0000
17 100 00 276 50 293.42 16 92 3.606E~-0005
18 100 00 279 00 293 42 14.42 7.211E-0005
19 100 00 281 00 293 47 12.47 7.264E-0005
20 100 00 282 00 296.00 14.00 7.264E-0005
21 100 OC 285 00 296 00 11.00 7.530E-0005
22 120 00 274 00 292 82 18.82 0.000E+0000
23 120 00 216 50 292 B2 16.32 3.758E-0005
24 120 00 279 00 292 82 13.82 7 519E-0005
25 120 90 281 00 292 81 11.81 7.582E-0005
26 120 00 282 00 292.50 i0 50 7.583E~0005
27 120 90 285 00 296.00 11 00 7 542E-0005
28 140 00 274 00 292,22 18.22 0.000E+0000
29 140.00 276 50 292 22 15.72 3.750E-0005
30 140 00 279 00 292 22 13.22 7.499E-0005
31 140 00 281 00 292 22 11 22 7 558E-0005
2 140 00 282 00 292 42 10 42 7 558E-0005
33 140 00 285 00 296.00 11 00 7 564E-0005
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160 00
160 oC
160 00
160 00
160 Q0
1€0 00
170 no
179 069
170 o
170,06
170 00
170 oo
180 0C
180 0N
180 09
180 09
180 04
180 00
190 o0
190 0o
130 00
190 GO0
190 40
Ly '
175 0N
195 00
195 On
195 00
185 QQ
200 00
200 oo
200 O0
200 @0
200 Q0
200 00
207 0O
207 pQ
207 00
207 00
207 00
207 09
214 00
214 @0
214 Q0
214 00
214 00
221 90
221 00
221 00
221 30
221 900
228 00
228 00
228 00
228 00
228 00
235 00
235 (0
235 00
235 0GC
233 N2
249 50
240 50
240 5¢
249.5C
240 50
246 0O
248 00
246 0C
246 Q0
246 00
251 00
251 O¢C
251 00
251.900
251 00
256 00
256 00
256 00
256 Q0
256 00
263 50
263 50
263 5C

274 00
276 50
279 0¢
281 00
282 00O
285 00
274 00
276 50

281 00

274 o0
276 50

282 00
285 00
274 00
276 50
279 00
281 00
282 00

282 00
274 00

281 00
282 0¢

272 00
281 00
282 00
274 00
276 30

221
291
291
291
291
296
291
291
291
281
291
296
291
291
291
291
291
296
290
290
290
2an
290
FYE
~ag
290
290
290

296
290
290
290
290.
290
296
290
290.
290
290
290
296.
289.
289
289
289

62
62
52
62
78
jo]8]
2z
32
32
3z
47
0o
01
153
c1l
02
14
00
71
71
71

19
94

56
56
56
56

na
41
41
11
41
&6l
04
20
290
20
20
29
00
o8
ag
o8
a8
97
17
17
77
77
56
56
sSée
56
5
34
34

34
34
18
18
18
18
20
01
01
o1
01
a8
86
8é
86
3e
g0
71
71
70
58
00
49
49
LE

.-
- —

Al

.

N

o

17 62
15 12
12 62
10 &2
g 75
11 00
17 32
14.82
12 32
10.32
9 47
11 o0
i7 01
14 51
12 01
10 02
9.18
11.00
16 71
14 21
11 71
g 7
8 89
11 0n
1& 56
14 06
11 56
9 56
8 74
11.00
16 41
13 81
11.41

B.61
11.00
16 20
13 70
11 20
2.20
B 29
11 00
15 98
13.48
10 98
B 98
T.97
15.77
13 27
10 77
8.77
777
15 56
13 06
10 56
8 56
7.56
15.34
12.84
10 34
8 34
7 34
15 18
12.68
10 18
g 18
T 20
15.01
12 51
10 01
g 01
6.88
14.86
12 36
9.86
1 86
7 80
147
12 21
9.70
7 58
0.00
14 49
11 99
9 49

]
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0 000E+Q00C0
3 764E-0005
7.528E-0005
7 588E-0005
7 588E-0005
7 587E-0005
0 DO0E+0000
3 772E-0005
7 544E-0005
7 604E-0005
7 605E-0005
7.605E-0005
0 000E+0000
3 780E-0005
7 560E-0005
7 620E-0005
7 620E-0005
7 621E-0005
0 CGOOE+0Q00Q
3 787E-0005
7 575E-0005
7 635FR-0005%
7 /35E-0005
1 G15E-0005
0 Q00E+0000
3 792E-0005
7 584E-0005
7 645E-0005
7 64S5E-0005
7.646E-0005
0 COOE+0000
3 797E-0005
7 594E-0005
7.654E-0005
7.6455E-0005
7 655E-0005
0 COOE+0000
3.802E-0005
7 605E-0005
7 667E~0005
7.667E-0005
7.664E-0005
0 000E+0000
3 803E-0005
7 606E-0005
7.667E-0005
1 667E-0005
0 O00Q0E+0000
3 803E-0005
7.606E-00035
7 667E-0005
7 667E-0005
0.000FE+0000
3 803E-0005
7.606E-0005
7 667E-0005
7 667E-~0005
0 0Q0E+0000
3 803E-00Q05
7 606E-0005
7.667E-0005
7 667E-0005
0 000E+0000
3 803E-0005
7 606E~-0005
7.667E-0005
7 667E-0005
0 000E+0000
3 803E-0005
7 607E-0005
7.66BE-0005
7 667E-0005
0 000E+00Q00
3 783E-0005
7.586E-0005
7.662E-0005
7 867E-0005
0 000E+0000
3.702E-0005
T 415£-0005
7 482E-0005
7 483E-0005
0.000E+0000
3.500E-0005
7 003E-0005
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119
129
121
1z2
122

124

128

170

263
263
271
211
271
271
27

278
278
278
278
2718
2R€

286.
286.

’86
28e

293.

293
293
;a7
na3
0

e
3n
3lo
326
326
326
326
326
343
343
343
343
343
259
359
359
359
359
376
376
376
376
376
400
400
400
400
400

5N
50
Q0
]
Qo
an
nc
50
50
50
50
50
Qo
oo
o0
00
0N
50
50
590
ai
on

"

[
on
00
50
50
50
50
50
00
[o10]
00
00
00
50
50
50
50
50
00
0o
[eh}
00
00
20
a0
00
00
00

281 40
282 Q0
274 Q0
27e 50
272 00
281 00
282 0O

281 00

2792 00
281 00
282 Q0
274 00
276 50
279.00
281 00
282 00

288 36
282 00
288 29
288 29
288 28
288 16
282 00
288 10
288 10
288 09
287 97
282 00
287 92
287 92
287 92
287 80
282 00
287 76
287 176
287 76
287 61
282 no
287 44
cRT 44
N REET ]
281 13
282 00
287.19
287 19
2B7.18
287 o0g
282 00
286 98
286 98
286,98
286 88
282 00
286 84
286 B3
286 83
286 74
282.00
286 74
286 74
286 74
286 64
282 00
286 68
286 68
286 68
286.59
282 00

7 36
0 00
14 29
11 79
g 28
7 16
0 00
i4 10
11 60
9.0¢9
6.97
0.00
13 92
11.42
8 92
6.80
0.00
13 76
11.26
8 76
6 61
0 00
13.44
10,94
B 44
6.33
0 00
i3 1°
10 &9
8 18
6 08
0 00
12 98
10.48
7.98
5.88
0 00
12.84
10.33
7 83
5.74
6.00
12.74
10.24
7.74
5.64
0.00
12.68
10.18
7 68
5.59
0 00

000096
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7 060E-0005
7 061E~0005
0.000E+0000
3.270E-0005
6.538E-0005
€.591E-0005
591E-0005
000E+0000
045E-0005
0B8BE-0005
136E-0005
136E-0005
000E+0000
2.817E-0005
5 641E-0005
S 692E-0005
5.694E-0005
0.000E+0000
2.558E-0005
5.108E-0005
5 142E-0005
5.140F-0005
0.00CE+0COC
2. 162F-0005
4 326E-0005
4.363E-0005
4.363E-0005
0.000E+0000
1.738E-0005
3.476E-0005
3.503E-0005
3.503E-0005
0 000E+0000
1 330E-0005
2.660E-0005
2.681E-0005
2.680E-0005
0.000E+0000
9.300E-0006
1.860E-0005
1.875E-0005
1 885E-0005
0 000E+0000
S$.357E-0006
1.071E-0005
1 07%E-0005
1.023E-0005
0.000E+0000
0.000E+0000
0 000E+0000
6.971E-0016
2 762E-0006
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Acude Ubaldinho

Cilculos de Percolagio 3 d
nov/96

Barragem de Ubaldinho - Ceara - Anexo 2

*** ENGEQS *** Engenharia e Gectecnia S5/C Ltda

PERCPLAN - programa de analise de percoclacao plana - MEF
GEOEZXPERT - W Hachich Engenharia S/C Ltda - (011) 570 3737

TIPO DE ANALISE FLUXO BIDIMENSICNAL CONFINADO

DADOS GERAIS

NUMERO DE MATERIAIS 4
NUMERO DE NOS 170
NUMERO DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98

PROPRIEDADES DOS MATERIAIS

NUMERCQ DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL K1 K2 Kl E oX

1 1 "ONONE-000R 1 On0GOE-DNN0R 0 00

- R B RN TR &Y o J TE S N, 0n

K FERURINIRTG SR UL 1 QUOCUE-LO0S 0.00

4 5 00JNYE-U0U4 5 D000OE-Q004 0 00

DADOS DOS NOS

NO CCORDENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA

1 0 20 274 00 1 296 00 0 000
2 ¢ 020 276 50 1 296.00 0 000
2 0 00 279 00 1 296.00 0.000
4 0 00 281 00 1 296 00 0 000
5 0 00 282 00 1 296.00 0.000
3 40 00 274 00 0 0.00 0.000
7 40 00 276 50 0 0 00 0 000
8 4G 00 279 00 0 0.00 0 000
9 40 00 281 00 0 0.00 0.000
10 40 06 282.00 1 296.00 0.000
11 70 20 274 00 0 0.00 0.000
1z 70 00 276 50 0 0.00 0 000
13 70 00 279 00 0 0 00 0.0900
14 70 o0 281 00 0 ¢ 00 0.000
15 70 00 282 00 1 296.00 0,000
1¢ 100 90 274.00 0 0 00 0 000
17 100 00 276 50 0 ¢ 00 ¢.000
18 100 00 279 00 0 0.00 0.000
19 100 00 281.900 0 0 00 0.000
20 100 00 282 00 1 296.00 0.000
21 100 00 284 00 1 296.00 0 000
a2z 120 00 274 o0 0 0 00 0 000
23 L20 Qn 276 50 0 0 00 0.000
24 120 nn 279 00 0 o 00 0.000
25 120 an 281 00 0 0 00 ¢ 000
26 120 00 282 00 0 0 00 0 000
27 1206 00 284.00 1 296 00 0.000
28 140 00 274 00 0 o 00 0.000
28 140 0 276 50 0 0.00 0 000
30 140.00 279 00 0 0.00 0 000
2 140 00 281 00 0 0 00 0.000
3z 140 00 282 00 0 0.00 0 000
33 140 00 284 00 1 296 00 0 000
24 16G 00 274 00 0 0.00 0 009
35 160 CO 276 50 0 0.00 0 000
E1S 160 00 279.00 Q Q.00 Q0 000
27 16 00 281 00 0 0 Q0 0.000
38 160 00 282 00 0 0.00 0 000
3¢ 160 00 284 00 1 296 00 0 000
40 170 o 274 00 0 0 o0 0.00C
41 170 00 276 50 o 0 00 0.000
42 170 00 279 00 0 0.00 0 000
43 170 00 281 Q0 Q 0 00 0.000
44 170 00 282 00 0 0 00 0.000
15 170.00 284 00 1 296 00 0 000
46 180 o0 274 00 o] 0 00 0.000
47 180 09 276 50 0 0 00 0.000
48 180 o0 279 00 0 0 00 0 0Co
49 180 00 281 00 0 ¢ 00 0.000
50 180 o0 282 00 0 9 00, 0 000
51 180 o4 284 00 1 296 00 0 000
52 19n,00 274 00 [ 0 00 0.000
53 1%¢ 00 276 50 0 0 00 0 000
34 190 oo 279 00 o] 0 00 G.000
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&0

125
iz2é
127
1z8
124
130
131

133
134
135
136
i37
138
139

1eQ

207
201

235
235
235
235
235
240
240
240
240
240
246
246
246
286
246
251
251
251
251
251
256
256

218
218

278
236
2B
286
zZ86
286
293
293
293
293

G0
an
0a
an
553
50
50

50

281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
274 04
276 50
279 00
281 GO
282 00
284 00
274 00
276 50
279.00
281 00
282 00
784 0On
2H 0o
216 50
P IR
oo
287 o
214 0o
276 50
279 00
281 00
282.00
274 00
276 50
279 0O
281 00
282 00
274.00
276 50
279 00
281 00
282 00
274 00
276.30
279.00
281 00
282 00
274.00
276 50
279 00
281 00
282 00
274 00
276 50
279 00
281 0O
282 00
274 00
276 50
279 00
281 0O
282 00
274.00
276 50
279 00
281 00
282.00
274 00
276 50
279 0¢
281 00
282.00
274 00
276 50
279.00
281 00
282 00
274.00
276 50
279 00
281 Q9
282 Q0
274 00
276 50
279 00
281 29

(=R sl === e e s e e I e e el i o N N o e i e N e Nl o e No = Na Fo Yool N = Ro Nl NaBe N No e R No o Ne No e le Ro el e le Rl le RotU AN Ry i i o i W SR N o T o B S B S o W e e B o B o T B e W )

0 00
0 Q0
296 00
0 00
0 00
o 00
0 00
0 00
298 00

d 00
0 00
0 00
J 00
2%9e 00
0 00
0 00
0 00
a.00
0 06
296 DO
3 1y
0 00
= N
o 00D
0 oo
o 00
0 00
0.00
0 00
g 00
0.00
0 00
0.00
0 00
0 00
o 00
0.00
0 00
0 00
0.00
0 00
¢ 00
0.00
0 00
0 00
0 0o
0 00
0 00
Q.00
0 00
0 00
0.00
0 00
0 00
0 00
3 00
0 00
0.00
3 00
282 00
0 00
0 00
.00
0 00
282 00
2 00
0 00
0 00
0 00
282 00
0 00
0 00
a 00
0 00
282 00
0.00
0 00
o 00
0.00
282 00
0.00
0 00
a 09
0.00

Cilculos de Percolagiio

0 000
¢ 000
0 0eo
o ooo
0 000
0.000
¢ 000
0.000
0.000
0.00Q0
0.000
0 000
0 000
0 ¢oo
0 000
0 000
0 000
0 000
0 Qoo
0 000
0 000
U 0oy
O 000
[, non
0 coo
0.000
0.000
0 000
0 000
0.000
0 000
0 000
0.o00C
0 000
0.000
0 o000
0 0oco
0.000
0 000
0 000
0.000
0 000
Q0 000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0 000
0.000
0 oocC
0 000
0 Q00
0 000
0 900
0.000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
0.000
0 000
0 ¢oo
0.000
0 000
0 000
0.000
0 000
Q 000
¢ 000
0 000
0.000
0 000
0.000
0.000
0 ¢oo
¢ 000
0 000
0.000
0 000
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140
141
142
143
144
145
14¢&
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
1F2

led
165
166
167
ie8
169
17¢

DADOS DO5 ELEMENTOS
NUMERQ DO
ELEMENTO

(V=0 - RN P, (N5 N S PR Wy S

310

iTe
400
400
400
400
400

NO

B BF = 2 b b b b e e
M Swoom

LR EE IS
4.

M

[a+]

1)

()
<

W
-

>

L

L
r-

e
shy}
N0
no
00
00

I

S R Y- I - I U N

e L

o o

N

282
274
276
279
281
82
274
276
279
281
282
274
276
279
281
282
271

QOO QOCOCHOOOOHROOODOOHIOQQOH

o000 ™

282 00

0 00

0.00

0 00

0 00

282 00

0.00

0.00

0 00

o 00

282.00

0.00

0 00

0 00

o 00

282 00

0 00

0 00

0 00

0.00

282.00

0.00

G 00

1} fif}

0 00

282 00

0 00

o 00

0.00

06.00

282 00

NUMERC DO
NO L MATERIAL

2 4
3 4
4 3
5 2
7 4
8 q
9 3
10 2
12 14
13 4
14 3
15 2
17 4
18 4q
19 3
20 2
21 1
23 4
24 1
25 3
26 2
27 1
29 4q
30 4
31 3
32 2
33 1
35 4
36 4
37 3
38 2
39 1
41 4
4z q
43 3
14 2
a5 1
47 4
48 4
49 3
50 2
51 1
53 4
54 1
55 3
56 2
57 1
59 4
60 4

Calculos de Percolagio

0 000
0.000
0 000
¢ 000
0.000
0.000
0.000
0 000
0 000
0.000
0.G00
0 o000
¢ 000
0.000
0.000
0.000
0 000
0.000
¢.000
0 000
0 000
0 000
0 000
0 oann
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128
128
130
131
122
133

T
=

AN AN AT T

[N

L IS |
D MW O D o T BN~

-

169

100

103
104
105
107
108
109
110

—
[
r-
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Acude Ubaldinho

Calculos de Percolagiio

nov/96
CICLO NUMERO 1
BASSO 1
LBMAX g
LEMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 1 640E-0004
2 3 261E-0006
3 1 631E-0006
4 6 272E~0009
5 2 342F-N00s6
10 1 797E-0005

15 5.371E-0005
20 9 361E-0005

21 3 798E-0008
o S OPINE-00N7T
. PR
v OO0 CE-OT
qY Iol1uE ~onn?

51 3 465E-9097
57 Z 827E-0007

63 1 993g-0007
69 2 307E-0007
735 1.519%E-0007

115 -3 562E-0005
12¢ -3 36RE-0005
125 -2 555E-0005
i30 -1 945E-00Q05
135 ~i 478E-0005
14c -1 684E-D005
145 -1 402E-0003
150 -7 697E-0006
15% -4 254E-0006
160 -2 4Q5E-0006
165 -1 746E-0006
17¢ -7 878E-0007

FLUXOS TOTAIS DO SISTEMA

ENTRANDO = 1 768F-0004
SAINDO =-1 768E-00014

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NG COORDENADAS DOS NOS CARGA PRESSA0O NEUTRA FUNCRO
NUMEROQ % Y HIDRAULICA (UNID.DE CARGA) FLUXO
1 0 oc 274 00 296 00 22 00 8 198E-0007
2 0 00 276 S0 296 00 12 50 3.2705-0006
3 ¢ 00 279 00 296 00 17 00 5.7166-0006
4 7 00 281 00 296 00 15 00 6 535E-0006
5 0 00 282 00 296 00 14 00 7.709E-0006
© 40 00 2749 00 295 86 21 86 0 D0OE+0000
7 40 00 276 50 295 86 19.26 3 116E-0006
8 40 00 279 00 295 86 16 86 1 B15E-0005
9 40 Q0 281 00 295 95 14 95 1 809E-0005
10 40 0§ 282 Q0 296 00 14.00 1 787E-0005
li 70 00 274 ¢0 295 54 21 54 0 000E+0000
12 70 00 276 50 295 54 19 04 2 668E-0005
13 70 00 279 00 295 54 16 54 5.321E-0005
14 70 00 281 00 295 B5 i1 8S 5 357gE-0003
15 70.00 282.00 296 00 14 QO 5.371E-0005
16 190 00 274 @0 294 57 20 57 0 000E+0000
17 100 00 276 50 294 57 18.07 6.305E-0005
18 100 90 279 00 294 59 15 59 1 260E-0004
19 ic¢ 00 281 00 295 52 14.52 1.270E-0004
2 100 20 282 00 296.00 14 00 1 274E-0004
21 Lot 00 284 00 296 00 1z 00 1 742E-0004
22 120 00 274 00 293 21 1% 21 0 OOQ0E+0000
23 120 00 276 50 293 21 is 71 8 911E-0005
2 120 00 279 00 293 21 14 21 1 789E-0004
25 120 00 281 0QC 293 07 12 07 1.808E-00604
26 129 00 282 00 292 99 10 99 1.820E~0004
27 120 00 284 00 296 00 12.00 1.743E-0004
28 140 ©O 274 00 291 83 17 83 0 GOOE+0000
29 140 00 27¢é 50 291 83 15 33 8.594E-0005
30 149 Q0 279 00 291 83 12 8% 1 717E-0004
21 14¢ o0 281 00 291 8é 10 86 1 729E-0004
2 140 Q0 292 00 291 B7 9 87 1 734E-0004
33 140 00 284 00 296 00 12 00 1.747E-0004
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07

160 GO
160 oG
160 0
a0 an
16 (7
160 o
170 00
170.00
110 Q0
17¢ 09
170 OoN
170 o)
180 GO
180 00
180 09
180 00
1LBO 00
180 00
199 00
1%0 00
190 Q0

190 00
jen nr:
;;i(‘ l]l"
195 Ou
195 00
195 oc
195 00
195 o0
200 00
200 oo
200 00
zon oo
200 00
00 00
207 00
207 Q0
207 (0
207 00
207 00
207 DO
214 00
214 00
214 00
214 00
214 00
221 00
221 00
221 00
221 00
221 00
228.00
228 DO
228 00
228 00
228 00
235 00
235 090
235 90
235 00
235 00
240 59
Z40 50
240,50
240 50
240 50
246 Q0
246 00
246 00
246 00
246 DO
231 00
£31 00
251 0O
251 00
251 00
256 DO
256 00
25¢ 090
256 00
256 00
263 50
263 50
263 50

214 00
276 50
279 02
281 0
ZR2 00
284 00U
zZ74 00
276,50
z7T2 QUL
281 00
282 0O
Z84 Q0
274 Q0
276 50
212 00
z8l 00
ZR?2 00
284 00
274 00
276 %0
275 00
281.00
282 00
(-‘:Q ,-.r.
REE RN
276 B
279 00
281 00
282 00
284 00
274 g0
276 50
zZ79 00
281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
274 @0
276 50
279.900
281 00
282 00
Z74 00
276 S0
279 Q0
281 00
282 00
274 00
276 50
279 920
281 Q0
282 Q0
2714 00
276 50
279 00
281 00
282 00
274 Q0
276 50
279.00
281 00
282 00
274 00
276 50
279 00
281 00
282 00
214 Qo
276 5Q
27¢ oo
281 ©0
282 0C
274 00
276 50
279 a0
281 29
282 Q0
274 Q0
276 50
279 00

290 45
230 45
290 45
90 45
?90 45
296 40
289 75
289.75
Z83 193
289 76
289 76
296 Q0
289 06
289 06
289 06
289 07
289 07
296 0D
288 36
288 26
288 36
288.37
288 38
29F r-r
g 02
288 02
288 D2
288.02
288 03
296.00
287.67
287 €7
287 67
287.68
2B7 68
296,00
287 18
287.18
287 18
287.18
287 18
296.00
286 69
286.69
286 B89
286.69
286 69
286.20
286 20
286 20
286.20
286 20
285 71
285.71
285 71
285 71
285 71
285.22
285.22
285,22
285.22
285.22
284 84
284 84
284 84
284 84
284 84
284 45
284 45
284 45
284 45
284.44
284 10
284 10
284 10
284.05
284.12
283 77
283.77
283 175
282.64
282.00
283 35
283 35
283.33

1

L,

-

16 45
13 95
11.45
9 45
8 45
12.00
15 75
13.25
10 75
8 786
7 7e
12 00
15 0¢
12 56
10 06
8 07
707
12.00
14.36
11.86
9 36
7 37
6 34
12 16
14 02
11 52
9.02
7.02
6.03
12 oo
13.67
11 17
B8.67
6 68
5.68
12 00
13.18
10.68
8.18
6 18
5.18
i2.00
12.69
10 19
7.68
5 69
4.69
12.20
9.70
7 20
5.20
4 20
11.71
9 21
6 71
4.71
3.71
11 22
8.72
6 22
4 22
3 22
10 84
8.34
5 84
3.84
2 84
10.45
7 95
5 45
3.45
2.44
10 10
7 60
5.10
2 05
2 12
9 77
T 27
4.75
1 64
0 00
9 35
6 85
4 33

0103
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0.000E+0000
8 657E-0005
1 732E-0004
1 746E-0004
1 754E-0004
1 751E-0004
0.000E+0000
8. 669E-0005
1.734E-0004
1 747E-0004
1 754E-Q004
1 755E-0004
0.000E+0000
8 685E-0005
1 737E-0004
1.751E-0004
1.758E-00Q04
1.758E~0004
0 000E+0000
8 702E-0045
1.740E-0004
1.754E-0004
1.761E-0004
P, I61E-N00Y
0.000E+0000
8 712E-0005
1.743E-0004
1 756E-0004
1.763E-0Q04
1 763E-0004
0.900E+0000
8 723E-0005
1.745E-0004
1.759E-0004
1 766E-0004
1.766E-0004
0.000E+0000
8 735E-0005
1 747E-0004
1 761E-0004
1.768E-0004
1.768E-0004
0 DODE+Q000
8.738E-0005
1.748E-0004
1 762E-Q004
1.768E-0004
¢.000E+0000
8§ T38E-0005
1.748E-0004
1 762E-0004
1.768E-0004
0 OOCE+0000
8 738E-0005
1.748E-0004
1.762E-0004
1 768BE-0004
0 0G0E+Q000
8 738E-0005
1 748E-0004
1.762E-0004
1.768E-0004
Q.0QQQE+0000C
8 738E-0005
1 748E-0004
1 761E-0004
1 768E-0004
0.000E+Q000
8 718E-0005
1.747E-0004
1.762E-0004
1 768E-0004
0.000E+0000
8.502E-0005
1 717E-0004
1.744E-0004
1 768E-0004
0 Q0QE+0000
7.776E-0005
1.562E-0004
1.579E-0004
1.590E-0004
0 OGOE+6000
6 183E-0005
1.234E-0004
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il3
1zn
121
1z2
123
124
12¢
i2¢
127
128
129
133
131
132
133
134
135
136

176

263
262
271
271
271
271
271
278
278
278
278.
278
286
z86
28¢.
286
zng
293
293
293
293
293

211

10
310
326
326
326
326

400

400

50
5N
on
o0
ali}
a0
o
o
50
s5¢
50
a0
Q0
[
a0

50

oc
00
00
oc
Go
oc

Tia
Pl

282

282 44
282 0O

283 02
283 01
282 24
282 20
282 78
282 78
282 7
282 26
282 00
282.59
282 59
282 58
2R2 20
282 00
282 45
282 45
282 414
282 15
282 00
282 25
e 0n
I
287 nA
282 GO
282 14
282 14
282 13
282 04

282 07
28z 07
282 07
282 02
282 00
282 04
282 04
282 04

282 00
282 03
282 03
282 03
282 01
282 09
282 02
282 02
282 02
282 01
282 00

1 44
0 00
9.03
€ 52
4 01
1 313
0 00
8.78
6.28
3.77
1.26
0 00
8 59
6.09
3 58
1 20
.00
8 45
5.95
3.44
115
0.00
B 25
5 7%
3 zZ4
1 08
0 00
g 14
5 64
313
1 04

8.97
5 57
3 07
1 02
0 00
g8 09
5.54
3 04
101
0.00
8 03
5 53
3.03
101
¢ 00
8 02
5 52
3 02
1 91
0 00

Acude Ubaldinho
Célculos de Percolagio

1 242E-0004
1 244F-0004
0 000E+0000
4_731E-0005
9.423E-0G005
9 471E-0003
9 476E-0005
0 00OE+0000
3.607E-0005
7 185E-0005
7 223E-0005
7.226E-0005
0.000E+G000
2 731E-0005
5 454E-0005
5.495E-0005
5 S51%E-0005
0 000E+0000
1 988E-0005
2 941E-0005
3 948E-0D05
3 933E-0005
0 000E+G000
1.1827 0005
2 362E-0005
2 381E-0005
2.390E-0005
0 000E+0000
6 523E~0006
1 298E-0005
1.304E-0005
1.304E-0005%
0 OQOE+0000
3.525E-0006
7.022E-0006
7 061E~0006
7.065E-0006
0.000E+0000
1 857E-0006
3.700E-0006
3.712E-0006
3 T36E-0006
0 000E+0000
8.693E-0007
1 731E-0006
1 740E-0006
1 661E-0006
0 00O0E+0000
0.000E+0000
0.GC0OE+0000
-3 185E-0016
3.939E-0007
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Acude Ubaldinho

Calculos de Percolagio 1 A
nov/96 o
Barragem de Ubaldinho - Ceara - Anexo 10
*++ ENGEOS *** Engenharia e Gectecnia 5/C Ltda
FERCPLAN ~ programa de analise de percolacaoc plana - MEF
GEOQOEXPERT - W Hachich Engenharia S/C Ltda - (011} 570 3737
Ti1PO DE ANALISE FLUXO BIDIMENSIONAL CONEINADO
DADOS GERAIS
NUMERC DE MATERIAIS ]
NUMERC DE NOS 170
NUMERC DE ELEMENTOS 133
LARGURA. DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMITRO DO PFRMFARLLTDANRES PRINCTPATS ANGIILC FNTRE
MATERIAL Kl K Kl b OX
: L NONONDE-0DNO0B 1 90CONE-0008 0 00
" R 1 ~HoT0E-CONG ronn
i L AdGSORE-JOrSs i COQROE-CGI05 0o
1 Wogueank oo 5 DOONOE-DU0A4 0 00
DADOS DOS NOS
NO COORLDENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA
1 0 00 274 00 1 296 00 0.000
2 0 00 276 50 1 296 00 0.000
3 0 00 279 00 1 296 00 0 000
4 0 00 281 00 1 296 00 0 000
5 0 00 282.00 1 296 00 0 000
[ 40 00 274 00 o 0 00 0.000
7 40 00 276 50 0 0.00 0.000
8 40 00 2719 00 0 0 00 0 000
a 40 00 281 00 0 0 00 0 000
10 40 090 282 00 1 296 00 0 000
11 70 00 274 00 0 0.00 0.000
12 70.00 276 50 0 o 00 0.000
13 70 90 279 00 0 o 00 0 000
14 70 00 281 00 0 0 00 0 000
15 0 00 282 00 1 296 00 0 000
1€ 109 ©2 274 00 o] 0 00 0 Q00
17 100 09 276 50 o 0 00 0.000
18 100 Q00 279 00 4 0 00 0.000
19 1o 00 281 00 0 0 co 0 000
20 100 00 282 00 1 296 00 0 000
21 100 o Z85 00 I 296 00 0 000
2 120 ™ 274 00 0 0 00 0.000
23 120 00 276 50 0 0 00 0.000
24 120 .0 279 00 0 0 00 0.000
25 120 069 281 00 0 0 00 0 000
2¢ 120 00 282 Q0O 0 0 40 0 000
27 120 09 285 00 1 296 00 0 000
28 149 ©Q 274 90 0 0 00 0.000
29 140 30 276 50 0 0 00 0.00C
30 140 90 279 00 0 0 00 0 000
3i 140 an 281 00 0 o 00 0 000
22 140 Q0 282 00 0 0 00 0 000
33 140 00 285 00 1 296 00 0 000
34 160 09 274 Q0 o] 0 00 0 000
3 1&0 00 276 50 o] 0 oo 0 900
36 ie0 00 279 00 0 0 00 0 Q00
37 160 00 281 GO i 0 00 0 000
38 160 00 282 00 0 0 00 0 000
39 160 ot 285 00 1 296 00 0 000
40 170 0G 274 00 0 0 00 0 000
4] 170 £Q 276 50 0 0 00 0.000
2 170 an 279 Qo0 ] 0 90 0.000
43 ire an Z81 oo o] o 00 0.000
44 170 0 282 00 0 0 Qo 0 000
a5 170 £0 285.00 1 296 00 0.000
q€ 180 00 274 00 o 0 00 0 000
47 180 an 276 :0 0 0 00 a 000
48 180 on 279 ©0 0 0 0o 0.000
49 180 0 281 Q0 0 0 00 0.000
50 180 an 282 00 0 0.00 0.000
51 180 0o 285 00 1 296 00 0.000
52 190 00 274 00 0 0 90 0.000
52 130 Q0 276 50 2 0 oC 0 000
54 190 Q¢ 2719 00 b 0 0O 0 ooo
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138
139

190
190
iec
195
185

195 ¢

185
19%
195
200
200
200
200
200

207
207
207
207
207
207
214
14

NFS T

24
2zl

221

221
221
221
228
228
228
228
228
235
235
235
235
235
240
240
240
240
240

246
246

251

278 5

278
278
278
278
286
286
286
286
286
293
293
293
223

&L oon
B2 00
274 00
276 50
279 00
281.00
282 00
274 00
276 50
279 00
281.00
282 00
274.00
276 50
279 00
281 00
282 00
274 00
276.50
279.00
281 00
282 Q0
274 00
276 50
279.00
281 00
282 00
274 00
276 50
279 oo
281 00
282 00
274 00
276 50
279.00
281 00
282.00
274 00
276 50
279 00
281 00
282 00
274.40
276 50
279 00
281 00
282 00
274.00
276.50
279 00
281 00
282.00
274 00
276 50
279 00
281 00
282.00
274 00
27¢ 5Q
279 60
281 00

ODOOI—OOOO'—'OOOOI—‘OODOD—‘OOCDOHOOOOOOOOODOOOOOOOOOOOQOOOOOOOOOOOOG'3 Do EICFOO0QONDOOO0O0OROD

0 00
0 00
296 00
0 00
o 00
0 00
o 00

296 00
0 00
0.00
0.00
0.00
0 00

296 0O
0 00
0 0o
0 00
0 00
0 00

29¢ 00
0 00
0 00
0 09
o oD
0 00
0 00
0 co
0 00
0 00
0 00
0.00
0.00
0 00
0.00
0 00
0 00
¢ 00
.00
0 00
0.60
0.00
0 00
0 00
0.00
0.00
0.00
0 00
¢ 00
¢ 00
0 00
0.00
0 00
0.00
0 o0
0 00
¢ 00
0 00
0 00
0o 00

282 00
0 00
0 00
0 00
0.00

282 00
0 00
0 00
0.00
0.00

282 00
0 00
0 00
0 00
0.00

282 00
0 00
0 00
G 00
0 00

282 00
0 00
0.00
0 00
0.00

300107
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Calculos de Percolagio

0 000
¢ 000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
G.000
0.000
0.000
0.000
0.000
0.000
0 099
0.0090
0 000
0.c00
¢ 000
0 000
0 000
0,000
0 000
0.000
0.000
0.000
0.000
0 000
¢ 000
0.000
0.000
0 000
0 000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
¢.000
0.000
0.000
0.000
0 000
0 000
0 000
g 000
0.000
0.000
0 000
0.000
0.000
0 000
0 000
0.000
0 000
0 000
0.000

nov/96
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140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
15¢
L7
158
159
160
161
1¢Z
il
16S
166
167
168
169
170

DADOS DOS ELEMENTOS
NUMERO DO
ELEMENTO

(=3 = - RS I T, - PO N

\1l'.

17

400 ¢

400
400
400

400

N

i Q0

50
Q0

0

o1

BRI AR TR SN IR I )

—

[ IR BRI R O I ST R N S R
[F R e s 0, QESCOR P RV I o Rt <]

30

281

274
276
279
281
282
274
2786
279
281
282
274

“q]

ZR2

274 9

276
279
281
282

NO J

OFOO0QOOH QO D20 OO0 QD —

=

To>oOHQC

PO QOO — D

NO

L

282 00
0 @0
0o 00
¢ 00
0 00
282 40
o 00
g 00
0 00
o Q0
282 00
0 00
0 00
0 00
0 00
282 0D
0 00
0 a0
Q.00
0.00
282 00
0 o0
n 00
1y Gf)
o 00
282 0O
0 00
0 00
0 00
0 00
282 00

NUMERO DO
MATERIAL

Ll o B P R Y N g o o o e T - o e N R 2 L PR Y S S RN R St Sy G TRV N X I PUI  “.L B VIRV S SO N I T R S 5

0001

c

Caleulos de Percolagio

0 000
0 009
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0.000
0 000
0 000
0 000
9 000
o 000
7 000
0 000
0.000
0 000
0 000
0 oo0
n, 000
0 000
0 000
0.000
0.000
0 000
0 000
0 000

Acude Ubaldinho

nov/96

Anexos Fl 77/186

10

L



126
127
128
129
130
131
132
133

139
141

154

164

=3}
<3}

“wd o d o dem
Q@ -

T L B e

169

agp
g9

1G0

128

130

137
138

143
144
145
147

160

162

169
170

119
120
122
123
124

25
127
128
122
130
132
133
134
1325
137

149
150

1eG

165
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CICLO NUMERO 1
PASSO 1
LBMAX g
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 1 644E-000%¢
2 3 270E-0006
3 i 636E-0006
4 6 285E-0009
5 2 34RE-0O0R
10 I 802E-0005
15 5 38B6E-00053
29 9 3BBE-0005
H 2 572E-0008
27 1 851F-0007
32 2 797TE-00027
- FLLF -
1> (LY AT L
Hi SO31RE-0un?
57 1 8BY9E-0ODGT
63 1 331e-0007
69 1 674E~0Q07
15 1l 013E-0007
115 -3 555E-0005
1;0 -3 361E-0005
125 -2 550E-0005
130 -1 941E-0005
135 -1 475E-0005
140 -1 68B1E-0005
145 -1.399E-0005%
150 -7 6B80E-~-0006
155 -4 245E-~-0006
160 -2 399E-0006
165 -1 742E-0006
170 -7 B61lE-000Q7
FLUXCS5 TOTAIS DC SISTEMA
ENTRANDO = 1 765E-0004
SAINDO =-1 765E-0004

CARGAS YIDRAULICAS E PRESSOES NEUTRAS

NO COCORDENADAS DOS NOS
NUMERQ X Y

1 Q 00 274 00
2 0 00 276 50

3 0 00 279 00

4 0 00 281 00

5 7 00 282 00

& 4C¢ 00 274 00

ki 4C 00 276 50

2 40 00 279 00

Q 40 00 281 00
10 40 0C 282 00
11 70 00 274 00
12 70 00 276 30
13 70 00 279 00
14 70 00 281 00
15 70 00 282 00
16 10¢ 00 274 00
17 i0G 00 276 50
18 100 00 279 00
18 100 00 281 00
20 100 00 282 Q0
zZ1 100 00 285 00
22 170 00 214 00
23 120 o0 276 50
29 120 00 279 00
25 120 00 281 00
26 120 00 282 00
27 120 00 285 00
28 140 00 274 00
29 140 00 276 50
30 140 00 zZ7% 00
31 140 Qo 281 00
32 140 00 282 99
33 140 00 285 00

CARGA
HIDRAULICA
296 00
296 00
296 00
296 00
296 00
295.86
295 86
295 86
295 95
296.00
295 53
295 54
295 54
295 8BS
296 00
294 56
294 57
294 59
295 52
296 00
296 00
293 20
293 20
293 20
293 06
292.98
296.00
291 82
291 82
291 B2
291 84
291 Be
296 00

PRESSAC NEUTRA
(UNID DE CARGA)
22.00
19.50
17.00
15 00
14 00
21.86
19 36
16 8¢
19 95
14.00
21 53
19 04
16 54
14.85
14.00
20.56
18 07
15 58
14.52
14.00
11.00
19.20
16 70
14 20
12.06
10.98
11 00
17 B2
15.32
12 B2
10 84
9.86
11.00

100110

Acude Ubaldinho
Calculos de Percolagio

FUNCAO
FLUXO
8.221E-0007
3 279E-0006
5 732E-0006
6.553E~0006
7.731E-0006
0 QOQE+0000
9.142E~0006
1 820E-0005
1 814E-0005
1 792E-0005
0.000E+0000
2.676E~0005
5 337E-0005
5 372E-0005
5 386E-0005
0 000E+0000
6.323E-0005
1 264E-0004
1 273E-0004
1 277E-0004
1 747E-0004
0 000E+0000
8 915E-0005
1.790E-0004
1 808E-0004
1.821E-0004
1.748E-0004
0 OOQE+0000
8.616E-0005
1.721E-0004
1 734E-0004
1 739E-0004
1 7S0E-0004
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Lo

263

an

oo
09
a0

oe

o
[sl4]

oo

274 oC
276 50
279 00
281 00
282 00
285 00
275 o0
27¢ 50
279 00

285 00
274 00

281 00

279.00

276 50
279 00
281 00
282 00
274 00
27¢ 50
279 g0
281 00
282 00
274 00
276 50
279 a0
281 00
282 00
274 20
276 50
279 Q0
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276 5C
279 c©0

290
290
290
290
290
296.

289

289
289
2848
296
289
289
289
289
289
296
288
288
288
2n8
288
o
JRB
284
288

288

287
287

285
285
284
284
284
284
284.
284
281
284
284

284.
284
284
284
284
283
283
283.
282.
282
283

282

283

L]
43
13
43
43
an
74
14
75
35
oc
G5

66
66
00
17

34
23

16 43
13 93
11 43
9 43
8 42
11 o¢
15 17

13 24
10 74

11 00
13 65
11 15
8 65
6 66
5 66
11 00
13 17
10 67
8 17
6 17
5 17
11 00
12.68
10 18
7 68
5 68
4 68
12 1%
9 69
7 19
519
4.19
11 70
9 20
6 70
4 70
3 70
11.21
8.71
6 21
4 21
321
10 83
8 33
5 83
3 83
2 83
10 45
7 95
5 45
3 45
2.44
10 10
7.60
5 1¢C
305
2 12
9 177
7 26
4 74
1 64
0.00
9 35
6 84
1 33

buulill

Acude Ubaldinho

Caleulos de Percolagio

0 O0O0E+0000
8.665E-0005
1 734E-0004
1_748E-0004
1 755E-0004
1.753E-0004
0.000E+Q000
8 673E-0005
1 734E-0004
1 748E~-0004
1.755E~-0004
1 755E-0004
0 000E+0000
8 683E-0005
1 737E-0004
1 751E-0004
1 7%8E-0Q004
1 758E-0004
0 Q00E+0000
8 695E-0005
1 739E-0004
1 753F-00014
3 16QF-0004
1,000 unng
0 0CQE+00CC
8 702E-0005
1.740E-0004
1.754E-0004
1 761E-0004
1 761E-0004
0 00CE+0000
8.709E-0005
1 742E-0004
1 756E-0004
1.763E-0004
1.763E-0004
0 000E+0000
B8 717E-0005
1 743E-0004
1.758E-0004
1.765E-0004
1 764E-0004
0 000E+0000
8 718E-0005
1.744E-0004
1.758E-0004
1 765E-0004
0 0Q00E+0000
8 718E-0005
1.744E-0004
1 758E-0004
1 765E-0004
0 ODOE+0DDD
8.718E-0005
1 744E-0004
1 758E-0004
1 765E-0004
0.000E+0000
8.718E-0005
1 744E-0004
1 758E-0004
1 765E-0004
0 O0CE+0000
8 719E-Q005
L 744E-0004
1.758E-0004
1 765E-0004
0 DODE+QQ0D
8 699E-0005
1.743E-0004
1 758E-0004
1 765E-0004
0 000E+0000
8 483E-0005
1 713E-0004
1 740E-0004
1.765E~-0004
0 Q00E+0000
7.759E-8005
1 559%9E-0004
1 576E-0004
1.587E-0004
0.000E+0000
6 170E-0005
1 231E-0004
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ils
120

i
PRty

122
1z32
124
125
126
127
128
12%
130
131
132
133
134
135
116
137
138
139
140

143

150
151
152
153

400
400

281
287
274
276
279
281
282
274
276
279
281
2e2
274
276
2719
sl
282
271
216
21y
281
217
274
27
281

282

282
282
282
283

282
282
282
282
282
282
282
282
282
282
282
282

[ )

3 17
126
0 00
8 59
6.09
3 58
1 19
a4 oo
B 45
5.85
3 44
115
0 0
9 25
5.7%
3 24
L 08
0 00
8 14
5.63
3 13
1 04
0 00
8 07
5.57
3 07
1 02
0 00
8 04
5 54
3.04
1.01
0 00
8.03
5 53
3 03
101
0 00
B.02
S 52
3 02
1.01
0.00

-y
|
S

D2

Acgude Ubaldinho
Calculos de Percolagio

1 239E-0004
1 241E-0004
0 O00QE+0000
4.721E-0005
9 402E-0005
9.451E-0005
2 4356E-0005
0.000E+0000
3 599E-0005
7 170E-0005
7.207E-0005
7 210E-0005
0 000E+0000
2 723E-0Q003
5.442E-0005
5.483E~-0005
5 503k-0005
0 00CE+0Q000
1.983E-0005
3 932F-0005
3 939E-0005
1 925F-0005
0,000E+0000
1.113E-D00%
2 357E-0005
2.376E-0005
2 385E-0005
0 000E+0000
6 509E-0006
1 295E-0005
1.301E-0005
1.301E-0Q05
0.000E+0000
3 517E-0006
7 007E-0006
7 04SE-0006
7 04%E-0006
0.000E+0000
1.853E-0006
3 6%1E-0006
3 711E-0006
3.727E-0006
0 QOOE+0000
8.674E-0007
1.727E-0006
1.736E-0D006
1.,657E-0006
0 00DE+0000
0 QOOE+0Q00
0 000E+0000
-1 440E-0015
3.930E-0007
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Acude Ubaldinho

Cilculos de Percolagio

nov/96

Barragem de Ubaldinho - Ceara - Anexc 11
**+ ENGEOS *** Engenharia e Geotecnla 5/C Ltda

PERCPLAN - programa de analise de perceclacac plana - MEF

GEOEXPERT- W Hachich Engenharia S/C Ltda - {011y 570 3737
TIPO DE ANALISE FLUXQ BIDIMENSIONAL CONFINADO
DADOS GERATS
NUMERO DE MATERIAIS 5
NUMERC DE NOS 170
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAXTIMA ]
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMERC DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL K1 K2 Kl E OX
1 1 ODGOAE-00NS I NOGONE-DOODRB 0 00
""" [ L ] [ RELECE LY S PEAT O ) 1)
L oaceee Qdank LUDOE-QQ05 0 00
4 3 0O -0 5 O00(MOE-0004 0 o0
5 1 DQOCOE-0003 1 000Q0E-0003 0 00
DADOS DOS NOS
NO COCORDENADAS DOS NOS COND CARGA VAZAQ
N R X Y CONT HIDRAULICA
1 0 00 274 00 1 296 00 0.000
2 0 00 27¢€ 50 1 296 00 0.000
3 0 00 279 00 1 296.00 G6.000
4 0 00 281 00 1 296.00 0.000
5 9 00 282.00 1 296 00 0,000
6 40 00 274 DO )] o 00 0 Q00
T 40 ng 276 50 0 0 00 0.000
8 40 00 272 00 0 0.00 0.000
2 40 00 281 QO 8] 0.00 0 000
10 40 00 282 00 1 296 00 0 000
11 80 00 274 00 0 0.00 0.000
12 80 00 276 50 1] 0.00 £.000
13 80 00 279 00 0 0 DO 0 000
14 80 00 281 00 Q 0 00 0 000
15 80 Co 282 00 1 296 00 0.000
16 120 90 274 00 0 0.00 0.000
17 120 00 276.50 0 0.00 0.000
18 120 00 279 00 o] 0 00 0 000
19 120 0Q 281 00 0 0 00 0.000
20 120 00 282 00 1 296 00 0.000
21 120 0 284 00 1 296.00 0.000
22 130 00 274 00 [t 0.00 0.000
23 130 00 27€& 50 ¢] 0 00 0.000
24 130 00 273 00 0 0 00 0.000
25 130 00 281 00 [¢] g 00 0.000
26 130 00 282 00 o] 0 00 0.000
27 130 00 284 00 1 296 00 0.000
28 149 Q0 2714 00 o] 0.00 0.000
29 140 00 276 50 0 0 00 0 000
30 140 00 279 00 o o 00 0 000
31 140 09 281 00 0 0 00 0 000
32 140 00 282 00 0 0 00 0.000
23 140 00 284 00 1 296.00 0.000
34 160 00 274 00 0 0 00 0.000
35 160 00 276 50 0 0 00 0.000
36 160 90 279 00 1] 0.00 0 000
37 160 N1 221 00 [} 0 00 0.000
38 laC D9 282 00 0 0 00 0 000
39 160 GO 284 00 1 296 00 0 000
40 170 Q0 2714 00 0 0.00 0.000
41 170 09 276 50 0 Q 00 0.000
42 170 00 279 00 0 0 00 0 000
93 170 no 281 .00 1] 0 00 0.000
44 170 040 282 00 0 0 00 0 000
45 170 00 284 00 1 296 00 0.000
46 180 00 274 00 0 0.00 0.0060
47 180 00 276 50 0 0 00 0 000
48 i80 CoO 279 00 0 0 00 0 009
49 180.00 281 00 0 0.00 0.200
50 180 €9 282 00 g 0 00 ¢ 000
51 igo 0o 284 00 1 296 00 0.000
52 190 oo 274 00 0 0 00 0 000
53 190 Q0 276 50 0 0 00 0 000

n"nN114

Anexos FI 83/186

1

T -

a1




Lot
o @™ JdrT s

126

128
129
13¢
131
132
133
134
135
i13e
137

138

207
207
214

214
2id ¢

221

221

221 ¢

221
221

228

2°8

228

256
25%
2596
25%
258
xS
263
263
263
2€3
271

284 00
274 no

TTa _na
JBL 0
282 a0
274 00
276 50
279.00
221 90
282 00
274 o0
276 50
279 Q0
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274 00
276.50
272 00
281 00
282 00
274 Q0
276 50
279 ¢Q
281 90
282 oo
274 00
276 50
279 00
281 00
282 Q0
274 €0
276 50
279 00
281 Q0
282 00
274 00
276 50
279 00

2

TOHCODOCORFRoO0OO0OCOROODOOoCHROE

CHOQOOQOPRPOQUOUIUQOOIQPROO0ODO OO OCUoOOOCOoO000O00OCoOoDO00oO0DO0QOOSDo

o

2 00
Q 00

296 00
0 GO
0 00
0 00
0 00
0 00
6 00
0 00
0 00

L]
Y-

0 00
0 00
296 00
n 00
n.00n
0 00
0 00

296 GO0
0 00
i tin
o oc
0 ou
0 00
0 00
0 00
0 00
o 00
0.00
0 00
o 09
0 Q0
0 00
0 00
0 00
o 00
0 Q0
0 00
0 00
0 00
0 00
0 00
0 00
0 00

0.00
0 00
0 00
0 00
0 00
0 00
0 920
0 00
¢ 00
¢ 00
0 00
0 00
0 Q0
282 00
o 00
0 00
0 00
Q0 0¢
282 00
0 00
0 o¢
0 o0
g 00
282.00
0 00
0 00
0 00
o 00
282 00

0 00
0 00
g 00
282 00
0 00
0 00
0 00

N0N115

Acude Ubaldinho

Calculos de Percolagio

0 000
0 000
0 000
o0 000
o 000
0 0090
0 000
0.000
0.000
0 000
0 000
0 000
0.000
0.000
o 000
0 Qon
o onao
0 000
o 000
0 Goo
0 000
0 000
¢ 000
ty 200
0 Q00
0.000
0 000
0 000
0 000
0.000
0 000
0 000
0 000
0 900
0 000
o 009
0 000
0 000
0.000
0 000
0 000
0.000
0.000
0 oo¢
¢ 000
0 000
0.900
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0 000C
0 000
0.000
0 000
0.000
0 oCCO
0 600
0.000
0.000
0 000
0 000
Q 000
0.400
0 00C
o 000
0.900
0 000
6 000
0.000
0.000
0 000
0 000
0.000
o 000
0 000
0 000
0 000
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Acude Ubaldinho
Calculos de Percolagio 1 _: 3

nov/96
138 293 50 2281 00 Qo 0 00 ¢ 000
14c 293 50 282 00 1 282 00 0.000
141 310 Q¢ 274 00 o 0.00 0 000
142 210 00 276 50 d o 00 0.000
1432 31¢ 00 279 20 0 o 00 0 000
144 310 CcO 281 00 4] 0.00 0 000
145 310 00 282 00 1 282 00 0 000
14¢ 326 50 274 09 0 0.00 0.000
147 32¢ -9 276 50 Q 0.00 0 000
148 326 50 279 00 ¢} 0 00 o 000
1449 326 50 281 00 o} o 00 0.000
L50 326 50 282 00 i 282 00 0 000
151 343 00 274 00 0 0 00 0 000
152 343 Q0 276 50 0 0 00 0 000
153 343 00 279 00 0 0 00 0.000
154 343 00 281 00 0 0 No 0.000
155 343 00 282 00 L 282 00 0 000
156 159 50 274 0n n 0 00 0 000
L57 359 50 276 50 0 0 00 a 0o
158 179 50 279 00 0 G 00 o 000
159 359 50 281 00 0 0 Q0 a 00N
160 359 50 282 00 1 282 00 o 000
11 17 NN 274 N0 0 o 0n 0 000
J .. Vi ‘. 5o £y, M)
ic? toe Ta o ap v (U] 0 oo
led 3o 1) 281 Qo 1 0 00 0 000
165 37e¢ (0 282 00 1 282.00 Q 000
le¢ 400 0 274 00 0 0.00 0,000
1e7 400 00 276 50 0 0 00 0.000
1es 400 00 279 60 0 ¢ 00 0 000
169 400 00 281 00 0 0 00 0.000
170 400 00 282 00 1 282.00 0 000
DADOS DOS ELEMENTOS
NUMERO DO NUMERC DO
ELEMENTC NO I NO g NO K NO L MATERIAL
1 1 6 7 2 4
2 2 7 8 3 L]
3 3 8 9 q 3
4 4 9 10 5 2
5 6 11 12 7 4
€ T 12 13 a 4
T 8 i3 14 9 3
8 9 14 15 10 2
9 11 16 17 12 4
10 12 17 18 13 4
11 13 iR 19 14 3
12 14 1@ 20 15 2
13 16 22 23 17 4
i4 17 23 24 18 4
15 la 24 25 19 3
16 19 25 26 20 2
17 20 26 27 21 1
18 2 28 29 23 4
19 23 29 a0 24 q
20 24 30 31 25 3
21 25 31 32 26 2
22 26 32 33 27 1
23 28 34 35 29 4 -
<4 29 35 3e 30 4
25 30 36 37 31 3
2 31 37 38 2 2
27 32 38 39 33 1
8 34 40 41 35 4
29 35 41 42 36 q
20 36 42 43 37 3
21 37 43 44 38 2
32 38 44 45 39 1
33 49 46 47 41 4
24 41 47 43 42 4
25 42 48 49 43 3
386 43 42 50 44 2
37 44 50 51 45 1
38 46 52 53 47 9
kX 47 53 54 48 q
40 48 54 55 49 3
2] 49 55 56 50 2
42 50 Sé 57 51 1
43 52 58 59 53 4
44 53 59 60 54 4
45 54 60 61 55 3
46 5% 61 62 56 2
47 56 62 63 57 1
48 58 64 65 59 q
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133
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PO W o o~ 7 ode by
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104

118
119
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i29
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6€
87
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12
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7
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"0
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817
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165

BN Wb e
Nw-b-bNu-h-th.thw-bu':-Nw.hamwbbmubaNubwaﬂaANm.&&Nw-hbmu.h.hl\)mn.bmw.h.bn B N R R A T S R o N L T AR

000117

Acude Ubaldinho

Calculos de Percolagio
nov/9e

Anexos F] 86/186

1

LA

x G




C1CLC NUMERO 1
PASS0 i
LBMAX f
LBMED houa

FLUX® ATRAVER

NO

NAT TRONTFTRAR

CARGA
HIDRAULICA
296 00
296 00
296 00
296 @0
296.00
294 41
294 141
294 41
294 44
296 00
292 72
29z 12
292 72
292 79
296.00
290 83
290 83
290 83
290 893
296.00
296 00
290 31
290 31
290 31
290 31
289 B0
296 Q0
289 79
289 79
289 79
289 8C
290 18
296 00

NUME RO VNZRO
1 S AE1E-0005
2 4 926E-0005
3 2 501lF-0005%
4 3 88!/E-0007
5 7T T790E-0007
10 6 277TE-0006
15 1 Z9%E-0005
20 1 104E-0005
| 4 M23E-N00J
PR S I
e OO S A TR
bS] LA ATV L
45 3 696E-0007
51 3 945E-0007
57 3 122E-0007
63 2 159E-0007
&9 2 677E-Q007
75 1 628E-0007
115 -9 011E-0007
izo -9 562E-0007
125 -6.689E-0007
130 -3 777E-0007
135 -8 260E-0005
140 -4 759E-0005
145 -4 043E-0008
150 -3 900E-0008
155 ~3.741E-0008
160 -3 630E-0008
165 -4 361E-0008
170 ~2 562E-0008
FLUXOS TOTAIS DQ SISTEMA
ENTRANDO = 1 333E-0004
SAINDO =-1 333E-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NO COORDENARDAS DOS NOS
NUMERO X Y
1 0 60 274 00
2 0 00 276 50
3 0 00 279 00
4 0 00 281 00
] 0 00 282 00
6 4G 00 274 09
7 40 09 276 50
8 40 90 279 90
9 40.00 281 00
1o 4¢ 00 282 00
11 8¢ oo 274 00
12 80 00 276 50
13 80 00 279.00
14 80.00 281 00
15 80 0O 282 090
16 120 GO 274 00
17 120 Q0 276 50
i8 izo 00 279 00
19 120 00 281 00
20 2% 00 282 00O
21 120 00 284 00
22 139 90 274 00
22 130 00 276 50
24 130 09 279 00
25 130 00 281 00
26 136 00 282 00
27 139 GO 284 00
28 140 00 274 00
2¢ i40 00 27¢ 50
20 149 00 27% 00
31 140 Q0 281 00
32 140 09 282 00
33 140 00 284 0G

PRESSAC NEUTRA
(UNID DE CARGAR)
22.00
19 50
17.00
15 00
14.00
20.41
17 9
15 41
13 44
14.00
18.72
16 22
13 72
i1 719
14.00
16 83
14.33
11.83
9.93
14 00
12 o0
16 31
13.81
11 31
9 31
7.80
12 00
15 79
13.29
10 79
8 80
8.18
12 00

000118

Agude Ubaldinho
Calculos de Percolagio

FUNCAO

FLUXO
1 232E-0005
4.926E-0005
8.63%9E-0005
9 909E-0005
9 968E-0005
0 000E+0000
5 228E-0005
1.045E-0001
1.033E-00014
1 032E-0004
0 000E+0000
5.577E-0005
1 115E-0004
1 1289E-0004
1 123FE-0004
0.000E+0000
6.202E-0005
1 240E-0004
1 248E-0004
1 248E-0004
1 303E-0004
0.000E+0000
6 486E-0005
1.300E-0004
1 312E-0004
1 313E-0004
1.305E~-0004
0 0QQE+0000
6.491E-0005
1.298E-0004
1 308E-0004
1 308E-0004
1.209%E-0004
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125
200
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200
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on

on
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281
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7ia
zZge1l
ZR2

a

Sie
27
28l
282
2B4
27
276
27¢
281
282
284
274
276
279
281
282
284
274
276
279
281
282
274
276
279.
281
282
274
276
279
281

274
276
2179
281
282

274

27¢
279
281
282
274
276
274
281
282

274 i

276
279
281
282
2714
27¢
27¢.
281
282
274

27TE

279

00

« 50

oc
0o
a0
Do
oo

JO

50
00
an
090
00
Qo
50
00
0o
0o
[£11)

o¢
00
oo
00

00

a0

an
00
a0
00
50
an

288
288
288
288
289
296
288
288
288

288.

288
296
287
287

287.

287
288
296
287
287
287
287
287
Tl
Qe
286
286
286
287
296
286
286
28¢

286.

287
296

286.

286
286
286

286.

296

285.
285.

285
285

285.

285
285

285.

285
285
285
285
285
285
285
284
284
284

284.

284
284
28B4

284.

284
284
2384
284
284
284
284
283

283.

283
283
284

283.

283
283
283
282
283
283
283

75
75
5
76
09
00
23
23
23
24
6l
00
71
71
71
72
1l
Uy
18
18
pe:
19
38
[
i\:
az
92
93
36
o0
13
&6
66
67
15
00
29
29
29
29
53
00
92
22
92
92
88
55
55
35
55
55
18
18
18
18
17
81
81
81
81
80
51
51
51
51
52
22
22
22
22
19
96
36
96
%6
20
69
69
69
66
0o
30
30
30

14 75
12.25
9 75
7 7€
7 09
12 oo
14 23
11 73
9 23
7 24
6 61
12 o0
13.71
11 21
8 71
6 72
6 11
12 00
13 18
10 &8

3.17
10 81
8 31
5 81
3 81
2 80
10 51
8 01
5 51
3 51
2.52
10 22
7.72
5 22
3 22
219
9.96
7 46
4 95
2.96
2 20
9 69
7T 19
4 69
2.66
0 0o
9 30
5.80
4 30
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Calculos de Percolagio

0 000E+0000
6.515E-00053
1.303E-0004
1 314E-00014
1 314E-0004
1.313E-0004
0 0OOE+0000
6 536E~-0005
1 307E-0004
1 218E-0004
1 3188-0004
1 3185-0004
0 00QGE+0000
6.555E-0005
1.311E~0004
1 322E-0004
1 32z2F-00014
1.322e-0001
0 Q00E+0000
6 574E-0005
1 315E-0004
1 325E-0004
1 325E-0004
1 325F 0004
0 000E+0000
6 586E-~0005
1.317E-0004
1 328E-0004
1 328E-0004
1 328p-0004
0 CCOE+0000
6 597E-0005
1 319E-0004
1 330E-0004
1.330E-0004
1 330E-0004
0 00GE+0000
6.611E~0005
1.322E-0004
1 333E-0004
1 333g-0004
1 332E-0004
0 000E+0000
6.613E-0005
1.323E-0004
1 333E-~0004
1 3335-0004
0 000E+0000
6 613E-0005
1 323E-0004
1 333E-0004
1 333E-0004
0 000E+0000
£.613E-0005
1 323g-0004
1.333E-0004
1.333E-0004
0.000E+0000
6 ©13E~0005
1.323E-0004
1 333E-0004
1 333E-0004
0 00OE+0000
& 613E-0005
1 323E-0004
1 333E-0004
1.333E-00Q04
0 000E+0Q00
6.613-0005
1.323E-0004
1 333E-0004
1 333e-0004
0 000E+0000
& 608E-0005
1 322E-0004
1 233E-0004
1 333E-0004
0 000E+0000
6 S58BE-0005
1 318E-0004
1 329E-0004
1 329E-0004
0.000E+0000
6 S45E-0005
1 309E-0004
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11%
1°n
121

)
4o

123
1z4
125
12¢
127
izs8
129
13¢
131
132
133
134
135
136
137
138
139
140
142

151
152

154
155

166

1é8

(=

169

170

262
Zn3
271

271

400
q00
400
4020

5C
30
o0
an

108

on
ao
50
50
50

P BT < I » IR R S B R }
(¥ 0 - B T T (S S PR

-3

[AFRE U N B oS T o NI o B B AR ]
-~

281

R |
ML
282
279
276

279

291
282

276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
2Bl
282

283 27
282 00
282 91
282 91
282 af
282 89
282 Qo0
282 52
282 52
282 52
282 52
282 00
282 1¢
282 14
282 08
282 03
282 01
282 03
282 03
282 07
282 01
282 0N
282 02
PP L
tEY 03
282 0
282 00
282 02
282 02
282 02
282 02
282.00
282 02
282 02
282 02
282 02
282.00
282 02
282 02
282 02
282 02
282.00
282 02
282 0z
282.02
282 02
282 00
282 02
282 02
282 02
282 02
282 00

2 27
0 0o
8 91
6.41
19
1 89
0.00
8 52
6.02
3 52
1 52
0 00
8 16
5 64
3 08
1.03
n 0o
g8.03
5.53
3 02
101
0 00
8.02
L.4?
3 03
1 03
0 00
8 02
5.52
3.02
1 02
0.00
8.02
5 52
3.02
1 02
¢ 00
8 02
5 52
3.p2
l.02
0 00
8.02
S 52
3.02
1.02
0 00
8 02
5.52
3 02
1 02
0 00
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1 319E-0004
1 319E-0004
0 00QE+0000
6.519E-0005
1.304E-0004
1 312E-0004
1 311E-0004
0 000E+0000
6.249E~0005
1 268E-0004
1 299E-0004
1.306E-0004
0 0DOOE+0000
4 509E-0005
9 266E-0005
9 032E-0005
g 911E-0005
0 CGOOQE+0000
1 292E-0005
2 304E-0005
2 3875-0005
2 402E-00065
0,000E+0000
2. R22F-0007
6.259E~0007
2 894E-0007
2 022E-0007
0 C0OE+0000
5 906E-0008
9 334E-0008
1.477g-0007
1 624E-0007
0.000E+0000
6 443E-0008
1 341E-0007
1.268E~0007
1.242E-0007
0 00DE+0000
4.279g-0008
8 453E-0008
8.652E-0008
8 738E-0008
0 000E+0000
2.487E-0008
4 987E-0008
5 008E-0008
4.742E-0008
0.00CE+0000
0.000E+0000
0 000E+0000
«2.351E-0015
1 281E-0008
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Acude Ubaldinho

Calculos de Percolagio

nov/96

+++ ENGEOS *** Engenharia e Geotecnia S/C Ltda
FERCPLAN - programa de analise de percclacao plana - MEF

GEOEYXPERT - W Hachich Engenharia 5/C Ltda - (011) 570 37137
TIPD DE RNALISE FLUXO BIDIMENSICNAL CONFINADO
DADSS GERAIS
NUMERO DE MATERIAIS 5
NUMER(® DE NOS 170
NUMERO DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DF BANDA MEDILIA 6 98
PROPRIEDADES DO< MATERIAIS
NUMFRO DO FPERMEABTLIDARES PRINCTPAIS ANGULOD ENTRE
MATERTAL Kl K2 K1 E OX
1 rNeNcE-NNNR 1 ngONcE-Q0Ng 0 00
. 5o T R LA SR B ) 1
. AR TATRELS TS TR TR 1 bR kel h 0 opp
] Myt Onpg H DUYLUE-Q0D4 0 0o
5 1 J00CO0E-Q003 1 CG0000E-0003 0 00
DADOS ROS NOS
NO COORDENADAS DOS5S NGS COND CARGA VAZAC
N R X Y CONT HIDRAULICA
H Qo 274.00 1] 0 00 0.000
z 0 oc 276 50 0 0 00 0.000
3 0 o0 279 00 0 a 00 0 000
4 0 00 281 00 0 0.00 0o 000D
5 0 00 282 00 1 296.00 0 000
[ 40 00 274.00 0 0 00 0.000
7 40 00 276.50 0 0 00 0.000
8 40 0C 279 00 0 0 00 0.000
9 40 00 281 00 8] 0 00 0,000
10 40 00 282 00 1 296.00 0 000
1i 80 0O¢C 274 00 o] g 00 0.000
12 80 00 276 50 0 0 00 0.000
13 BD 00 2739 00 0 o 00 0 000
14 80 00 281 00 0 0.00 0.000
15 80 g0 282 Q0 1 296 00 0.000
1F 120 00 274 00 0 0 00 0 000
i7 120 00 276 50 0 0.00 0 000
18 i20 0 279 00 0 0 00 0.000
14 120 00 281 0G 0 0 00 o 000
20 20 09 282 00 1 296 00 0 000
21 120 09 284 00 1 296.00 0.000
22 130 00 214 00 1] 0.00 0 000
23 130 09 276 50 0 0 00 0 0Qo0
24 130 00 279 00 o} 0 00 0 000
25 130 00 281.00 1] ¢ 00 0.000
26 130 oC 282 Q0 u] 0 00 0 000
27 130 ocC 284 oC 1 296 00 C 000
28 140 039 274 00 Q 0 00 0 000
29 140 0 276 50 0 0 00 0 000
30 140 00 279 00 0 0.00 ¢ 000
3] 140 00 281.00 0 0 00 0.000
iz 140 0C 282 00 0 0 00 0.000
33 140 00 284 00 1 296 00 0.000
34 160 00 274 00 0 0 00 0 000
35 160 00 276.50 1] 0 00 0.000
3& 160 OC 279 00 0 0 00 0.000
37 160 090 281 00O 0 0 00 0 0G0
38 i60 00 282 09 0 0 00 0 000
39 160 00 284 00 1 296 00 0 000
40 170 00 274 00 1] 0 00 0.000
41 L7¢ QO 27¢ 50 a 0 00 0.000
42 17¢ on 279 00 0 0 00 0 000
43 170 o0 281.00 0 0.00 g 000
44 170 0C 282 00 ¢ 0 00 0.000
45 170 00 284 00 1 296.00 0 000
46 180 00 274 00 0 Q.00 0 000
q7 180 00 276 50 0 0.00 0 000
48 180 00 279 00 0 0 00 0.000
49 180 00 281 00 0 0.00 0.000
50 180 20 282 00 0 .00 0 000
51 180 Q¢ 284 00 1 296 00 0.000
52 iac GO 274 00 0 ¢ 00 0.000
53 120 00 276 50 0 0 00 0.000
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60

11z
113

128

131
123z
132
124
135
136
137
138

190
190
1e0
i9n
Las
195
195
185
195
195
200
200
200
200

2586
263
263
263
263
263
271
271
271
271
271
278
278
278
z78
278
286
286
ZBE
286

286

293

293
2983

G0
HIa]
a0
a0
ng
an
co

o0
00
co
iy
AR
o0

(=]
[y}

f

<.
[=

282

274

276
281

282

274
276

279

282

274

Z74
276
279
281

279

00
00
oo
a0
oc
30
20
00

00
Q0

00

S0
00

R R R - N e N e e e o W o N e R R e e W e i o N o e e W B W e S e R P SR PP NI PP CLOO0CODOOC T - OO0 O~0000OHRO0ODO~ROOOD

o 00
0 Q0
a 00
296 00
0 00
0 oo
0 00
a 00
0 g0
296 00
G 00
0 00
0 00
0 00
Q 00
296 00
0 10
0 00
0 00
0.00
0 00
296 00
n 09
fy Aty
0 oo
0 oo
0 00
n Qo
0 00
0 00
0 090
0 00
.00
0 00
0 00
0 00
0 00
0 00
0 00
0.00
G 00
¢ 00
0 00
0 00
0 o0
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0.000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0 000
0.000
o 000
o 000
0 000
0 000
0 000
0 000
g 000
0 000
0.000
0.900
0 000
0 000
¢ 000
0,4ty
0 opo
0 000
0 0090
0.000
0.000
0 000
0 000
0 000
0 900
0.000
0 000
¢ 000
0 000
0 000
0 000
0 000
0.900
0 000
0 000
0 000
0 000
0.00¢
0.000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0.000
0.000
0 000
0 000
0 000
d 000
0.000
0.000
0 600
0 000
0 000
0.000
0 Qo0
o 000
0 000
0 000
0 000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
0 00O
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Acgude Ubaldinho 1 5
Calculos de Percolagio ~
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139 293 50 281 00 0 0 o0 0 000
140 293 50 282 00 1 282 00 0.000
141 EST 274 DO 0 0 00 0 000
14z 310 00 276 50 0 0 00 0 000
142 310 00 279 00 o 0 00 0 000
144 310 00 281 90 0 0 00 0 000
145 310 06 282 00 1 282 00 0 000
146 326 50 274 00 0 0 00 0 000
147 326 50 276 50 0 0.00 0.000
148 326 50 279 00 0 0 00 0.000
142 326 50 281l 00 0 0 00 0.000
i50 326 50 282 00 1 282 00 0 000
151 343 00 274 00 o 0 00 0 000
152 343 00 276 50 0 0 0o 0 000
153 343 00 279 00 0 0 00 0 000
154 343 00 281 00 0 0 00 0 000
155 343 a0 282 an 1 282.00 0.000
156 359 50 274 00 0 0 00 ¢ 000
157 359 50 276 50 0 0 00 0 000
158 359 50 279.00 0 0 00 0 000
159 359 S0 781 00 0 0 00 0 000
160 359 50 282 00 1 282.00 0.000
1% 276 oA 274 a0 0 0 00 0.000
¢ T Ty i s rnorif) N N

H oo vy I\ Q.00 0.000
Il ST AL o 0 0 0o 0 000
165 376 o0 282 00 1 282 00 0.000
166 aco co 274 00 0 0 00 0 000
167 400 O 276 50 0 0.00 0 000
168 400 Qo 279 on o 0.00 0 000
164 400 00 281 o0 C 0 00 0.000
170 400 00 282 00 1 282 00 0 000
DADOS DOS ELEMENTOS
NUMERO DO NUMERC DO
ELEMENTO NO I NO J NO K NO L MATERIAL

1 1 6 7 2 4

2 2 7 8 3 4

3 3 8 9 4 3

4 4 9 10 5 2

5 €& 11 12 7 4

6 7 12 13 8 4

7 ] 13 14 9 3

8 a 14 15 10 2

] 11 16 17 12 4

10 12 17 18 13 4

11 13 18 19 14 3

iz 14 1g 20 15 2

iz 16 22 23 17 1

14 7 23 24 18 4

15 18 24 25 19 3

16 19 25 26 20 2

17 20 26 27 21 1

18 22 28 29 23 q

19 23 20 30 24 4

20 24 ao 1l 25 3

21 25 31 32 26 2

22 26 12 33 27 1

23 28 34 35 29 4

24 29 35 36 10 4

25 30 kTS 37 31 3

26 31 37 38 32 2

27 a2 38 39 33 1

28 34 10 41 35 9

29 a5 41 4z 36 4

30 kT 4z 41 37 3

31 37 43 44 38 2

32 38 44 45 39 1

33 40 15 47 11 4

34 41 a7 48 42 4

35 42 48 49 43 3

kT 41 49 50 a4 2

37 44 50 51 45 1

kL 46 52 53 a7 q

3% 47 53 54 48 9

40 48 54 55 49 3

41 49 55 56 50 2

42 50 56 57 51 1

a1 52 58 59 53 4

44 53 59 60 54 4

45 54 &0 61 55 3

a8 55 61 62 56 2

a7 56 62 63 57 1

48 58 64 65 59 4
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ie2

169

129
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124
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CICLO NUMERO

FLUXO ATRAVES DAS FRONTEIRAS

LBMAX
LBMED
NO
NUMERC
5 1
10 2
15 2
20 1
2L 6
27 3
a3 6
3 6
15 9
51 4
ol -
nd 3
75 1
115 -5
120 -6
125 -4
130 -2
135 -5
140 -3
145 -2
150 -2
155 -2
160 -2
165 -2
170 -1

FLUXOS TOTAI
ENTRANDO = 8
SAINDO =-8

CARGAS HIDRA

NC COOR
NUMERO

1 0
2 0
3 0
4 0
5 0
& 40
7 40
8 40
9 40
i0 40
i1 80
12 ao
13 80
14 80
15 80
i€ 120
17 120
18 120
12 120
20 120
21 i20
22 130
2 130
24 130
25 130
26 1an
27 130
28 140
25 140
36 149
31 149
32 140
33 140
34 160
35 160
36 160
37 160

[ A=)

07

VAZAO
Z47TE-N00S
572E-N00S
8L2E~0005
83BE-0005
074E-0008
996E-0007
378E~0007
735E-0007
694E-0007
RGRE-NONT
T S
392F 000
L2 LE-0007T
877E-0007
935E-0007
352E-0007
443E-0007
509E-0007
487E-0005
161E-0005
687E-0008
591E-0008
485E-0008
411E-0008
897E-0008
T02E-0008

S DO SISTEMA
856E-0005
856E-0005

ULICAS £ PRESSOES NEUTRAS:

DENADAS DOS NOS
X Y
00 274 Q0
o0c 276 50
[s4] 279 00
oo 281 00
00 282 00
Qo 274 00
0o 27€ 50
00 279 00
Q0 281 00
oo 282 00
ac 274 00
0c 276 50
oc 279 00
00 281 00
oo 282 00
Qo 274 00
[o]s] 276 50
oc 279 00
e 281 N0
a0 282 00
a0 284 00
ae 214 00
oc 276 50
oo 279 00
oo 281 00
oe 282 00
00 284 00
Q00 274 00
00 276.50
00 279 00
oo 281 00
0o z2B2 00
co 284 00
00 274 00
jols] 27¢ 50
ac 27¢ 0
0o 281 00

CARGA
HIDRAULICA
289 69
289.69
289 69
289 81
29¢ 00
289 49
289 49
289 49
289 &2
296 00
288 88
288 88
288 89
289 03
296 (0
287 83
287 83
287 83
287 99
296 00
296 00
287 50
287 50
287 50
287 48
286.65
296.00
287 16
287 16
287 16
287 17
287 713
296.00
286 48
Z2B6 48
286 48
286 49

PRESSAOC NEUTRA
{(UNID DE CARGA}
15 &9
13.19
10.69
8 81
14 oo
15,49
12 99
10 49
8 62
14 0o
14.88
12 38
9 89
8.03
14.00
13.83
11 33
8.83
6 99
14.00
12 00
13 50
11 00
8 50
6 48
4.65
12.00
13 16
10 66
g.16
6 17
5 73
12.00
12 48
9 98
7 48
5 49
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FUNCRO

FLUXO
0.000E+0000
0 00OE+0000
0.000E+0000
0 000E+00Q00
6.235E-0006
0.000E+0000
1 310E-0005
2 6Z0E-0005
2 640E-0005
2 S533E-0005
0.000E+Q000
2.581E-0005
5 163E-0005
5.206E-0005
5 225E-0005
0 Q000E+0000
3.757E-0005
7 S05E-0005
7 557E-0005
7 551E-0005
8.473E-0005
0.000E+0000
4 236E-0005
8 516E-0005
8 616E-0005
8 626E-0005
8 496E~-0005
0 Q00OE+0000
4.240E-0005
8 473E-0005
8 S536E-0005
8.535E-0005
8 548E-0005
0 000E+0000
4 273E-0005
8 547E-0005
8 616E-0005
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38 160 QG 282 00 286 21 4 o1 8.617£-0005
3¢ LeQ OC 284 00 286 00 12 00 8 613E-0005
40 170 oc 274 00 286 13 12 13 0 COOE+0000
41 170 0C 27€ 50 286 13 9 63 4.300E~-0005
4z 170 00 279 00 286 17 713 8 601E-0005
43 170 0N 281 00 286 14 5 14 8.669E-0005
44 170 00 282 DO 286 62 4 62 8.670E-0005
45 170 00 284 00 296 0O 12 00 8 671E-0005
46 180 20 274 90 295 7 11 79 0 000E+0000
47 180 ocC 276 50 285 79 9 23 4 324E-0005
48 180 0C 279 00 285 7@ 6.79 8 648E-0005
49 180 A 2RI 1O 295 80 4 80 8 718E-0005
50 180 Q0 282 00 286 28 4 28 8.71BE-0005
51 180 0C Z84 00 296 00 12 00 8.718E-0005
52 190 oC 274 00 285 44 11 44 0.000E+0000
53 130 0C 276 50 285 44 8 94 4 347B-0005
54 190 0OC z7% 00 285 44 6 44 8 693E-0005
55 190 90 281 00 285 45 4 45 8.762E-0005
56 190 Q0 282 Q0 285 95 3 95 8.762E-0005
57 190 06 284 900 296 0O} 12 00 8.761E-0005
58 195 0O 74 00 a5 27 11 27 3.000E+DDD0
%9 195 OO 216 b0 285 2/ B 7! 1 362E-0005
€N ]ag nn 279 00 285 27 27 8 722E-0005
s - Lo e q4./h HoT9E G0DS
o, [ 28, o JR3 T8 3 78 8 792E-0005
w1 [vn JB4 2960 On 12 00 8 793E-0005
&4 200 Q¢ 274 00 285 09 11 09 0 000E+0000
65 200 OC 276 50 285 09 8 59 4.378E-0005
€6 200 00 279 00 285 0% 6 09 8.760E-0005
[ 200 00 Z81 00 285 10 4.10 8 825E-0005
&8 200 00 282.00 285 67 3 67 8 822E-0005
69 200 00 z84 00 296 00 12 00 8 821E-0005
70 207 00 274 00 284 85 10 85 0.000E+0000
71 237 00 276 50 284 B85 8 35 4 296E-0005
12 207 0C 279 00 284 BS 5 85 8.675E~0005
7 207 00 ZBi 00 284.85 3 85 8.811E-0005
74 207 00 282 00 285 12 3 12 8 830E-0005
75 207 oo Z84 00 296 00 12 00 B.846E-0005
16 214 0G 2714 00 284 60 10 60 0 QOOE+0000
77 214 00 276 50 284 60 8.10 3.741E-0005
18 214 00 279 00 284 60 5.60 7 4808E-0005
7% 214 0C 281 00 284 60 3 60 7 532E-0005
80 214 00 282 00 284 58 2 56 7.529E-0005
81 221 €0 274 09 284.36 10 36 0.000E+0000
B2 2z1 00 276 50 284 36 7 86 3 103E-0005
B2 221 b0 279 00 284 36 5 36 € 205E-0005
84 221 00 281 00O 284 36 3 36 6 255E-0005
85 221 00 282 00 284 36 2 36 6 256E-0005
B6 228 06 274 00 284 11 10 11 0 Q00E+0000
7 228 0CG 276 50 284 11 7 61 2.477E-0005
88 2z8 0O 279 00 294 11 5 11 4 953E-0005
B9 228 Q00 281 4o 284 11 3 11 4 292E-0005
an zZ2a Qo Z28™ 00 284 11 2 11 4 992E-0005
91 235 00 274 0N 283 Be 9 86 0 O00QE+00Q00
2 235 00C 276 50 283 86 7 36 1 855E-0005
93 235 00 279 00 283 B6 4 8¢ 3 70%8-0005
a4 2325 00 281 00 283 86 2.86 3 739E-0005
95 235 00 282 00 283 8¢ 1.86 3 7398-0005
96 Z40 50 274 00 283 67 9 67 0 0COE+0000
o7 240 50 276 50 283.67 T 17 1 369E-~0005
98 240 50 279 00 283 67 4 67 2 T737E-0005
ga 240 50 281 20 283 67 2 67 2 759E-0005
100 240 50 282 0C 283 67 1.867 2 T59E-0005
101 246 00 214 00 283 48 9 48 0 O0OE+0000
102 246 00 276 50 283 48 6 98 8.838E-0006
1123 24€ 00 z279 90 282 48 4 48 1 768E-0005
104 246 00 291 00 283 48 2 48 1 782E-0005
105 246 0 282 00 283 4% 1 46 1 782E-0005
106 251 ¢Q 274 ©0 282 20 9 30 0 O0GQE+0000
107 251 90 Z76 50 Z83 3¢ 6 80 4 465E-0006
108 251 Q0 27% 00 283 30 4 30 8 B39E-0006
109 251 090 Z81 00 283.30 2 30 8.946E-0006
110 251 00 282 00 283 46 1 48 8.979E-0006
il1 256 00 274 00 283 13 9 13 0 D0DE+0000
112 256 00 27¢ 50 283 13 6 63 8.586E-0007
11 256 20 279 Q0 283 13 4 13 8 849E-0007
114 256 00 281 Q0 283 11 2 11 2 028E-0007
115 256 00 282 00 282 00 0 00 0 000E+0000
116 263 50 274 00 282 86 8 86 0 O0OE+0000
117 263 50 276 50 282 86 6 26 -5 5708-0008
1i8 263 50 279 90 282 Be 3 B6 ~1.024E-0007
119 263 5C 281 00 282 85 1 85 -3 189E-0008
120 263 =0 282 ©0 282 00 g 00 0.000E+0000
121 z71 20 274 Q0 282 et 8 69 0 Q00E+0GO0
122 271 00 27 50 282 60 6 10 1 9%67E-0009
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123
124
12

12

127
128
129
130
131
132
133

166
167
168
169
170

271
2n
271
278
278
278
278
278
286
286
286

286,

286
293
293
293
293

293.

310
310
310
310
EN R

e
1w
326
326
343
343
343
343

343.

359
359
359
359
359
376
376
376
376
376
400
400
400
400
400

on
ou
00
50
50
50
50
50
oc
00
o0
Q0
00
50
50
50
50
50
00
Q0
00

on
ne

o
Ly
50
50
50
oc
o1}
00
20
oo
50
50
50
50
50
Qo
[sli}
a0
oc
0o
00
a0
Q0
00
00

279
281
292
274
276
279
281
282
274
2786
272
281
282
214
276
279
281
282
274
276
279
281
2Pr2
4
e
27a
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282.
214
276
279
281
282

00
00
00
0o
50
oo
09
00
00
S0
00
20
00
00
50
on
00
090
00
50
00
00
on
[
a8
Q0
00
Do
0o
50
oo
00
[o]¢]
oc
50
00
00

00
50
00
00
a0
a9
50
00
00
00

282 60
22 59
282 00
282 24
282 34
2BZ 35
282.34
282 00
282 11
282 09
282 06
282.02
282 00
282 02
282 02
282 01
282 01
282.00
282.02
282 02
282 02
’p2 02
282 0
207 "7
8T a2
282 02
282.02
282.00
282.02
282 02
282 02
282 02
282.00
282 01
282 01
282 01
282 01
282 00
282.01
282 01
282 01
282.01
282 00
282 01
282 01
282.01
282.01
282 00

3 60
1 59
0 00
8 34
5 84
3 35
1 24

3 01
1 01
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1,168E-0G008
5 029E-0003
0.000E+0000
0 ODOE+G000
2 316E-00L0
-1 314E-0009
-8 135E-0010
0.000E+0000
0.000E+0000
-1 51BE-0011
2 750B-0010
2.509E-0010
0.000E+0000
0 0Q0E+0000
1 666E-0011
-4.400E-0014
-3.222E-0015
0 QOOE+0000
0 000E+0000
-2.586E-0012
1 268E-0014
5 685E-001¢
0 000E+0000
1 goOF«0R00
4 013E-0012
-=2.909E-0015
=-9,939E-0017
0 000E+0000
0 00O0E+0000
-6.232E-0014
6 026E-0016
1 7248-0017
0 C0QE+0000
0.000E+0Q00Q0
9 631E-0015
-1 170FR-0016
-2.954E-0018
0.00G0E+0000
0 0QOE+0000
-1 199E-0015
1.729E-0017
4 012E-0019
0 000E+0000
Q.QQ0E+0000
0.000E+0000
0 O00OE+0000
0 000E+0000
0 0QOE+0000
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Agude Ubaldinho 1 "
Cilculos de Percolagio ~
nov/96

*** ENGEOS *** Engenharia e Geotecnia 3/C Ltda
PERCPLAN - programa de analise de percolacao plana - MEF
GEOEXVPERT - W Hachich Engenharia S/C Ltda - (011) 570 3737

TIPO DE ANALISE FLUXO BIDIMENSIONAL CONFINADO

PADOS GERAIS

NUMERO DE MATERIAIS 5
NUMERO DE NOS 170
NUMERO DE ELEMENTOS 132
LARGURA DF BANDA MAXIMA 8
LARGURA LE BANDN MEDIA & 99

PROPRIEDADES DOS MATERIATS

NUMERC DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL Kl K2 Kl E OX
1 i NANNNE-f(nng 1 [GANNE-NO08 n on
e .- 1 AR AN [
) TooagnitiEaoeh L noces -apds 0 a0
1 S OnYraFE Ao 5 ONUOOE-0004 0 oo
5 1 ON0GOE-0003 1 0CO00E-0003 0 00
DADOS DOS NOS
No CCORDENADAS DOS NOS COND CARGA VAZRO
N R X Y CONT HIDRAULICA
1 ¢ 00 274 00 1 296 00 0 000
2 0 00 276 50 1 296 00 0 000
3 0 Qo 279 00 1 296 00 0 000
4 0 oo 291 00 1 296 00 0 000
5 0 0o 282 00 1 296 00 0 000
6 40 €9 274 00 o] 0 00 0.000
7 40 an 276 50 o] 0 00 0 000
8 40 0O 279 00 0 0 00 0 000
9 40 no 281 00 0 0 00 0 000
10 49 Q0 282 Q¢ 1 296 00 0 000
11 80 0O 274 00 0 0 00 0 000
12 80 CC 276 50 0 0 00 0 000
12 80 00 272 00 0 0 00 0 000
14 8G 0Q 281 0O 0 0 00 6.000
15 80 00 282 09 1 296 00 0 000
16 120 0G 274 00 0 0 00 0 000
17 izC¢ Gca 276 50 o] 0 00 0 000
18 120 0 279 00 0 0 00 0.000
19 120 90 281 00 0 0 00 a 000
20 120 OC 282 0 1 296 00 0 000
21 120 on 284 00 1 296 00 0 000
22 274 00 0 0 00 0 000
23 276 50 0 o Q0 0 000
24 279 00 0 0 00 0 000
2 281 00 0 0 00 0 000
26 282 00 a 0 00 0 000
27 284 00 1 296 Q0 0 000
28 274 90 0 o 00 0 000
29 276 50 0 0 00 0 Q00
30 279 oC 0 0 00 0 000
31 281 00 1] 0 00 0 000
32 282 00 0 0 00 0 000
33 284 00 1 296 00 0 o000
349 274 GO 0 0 00 0 000
35 276 50 0 0 00 0 000
36 279 00 0 0o 00 0 000
T 281 00 0 0 00 0 000
38 282 0C 0 0 00 0 000
39 284 00 1 29¢ 00 0 000
4G 274 90 0 0 00 ¢ 000
H 276 50 il 0 00 0 000
qz 279 00 0 0 00 0 000
2 281 0 0 0.00 0 000
44 282 00 0 0 00 0 000
45 284 00 1 296 00 0.000
1€ 274 00 0 0 00 0 000
47 276 3 0 0 00 0 000
48 279 00 0 0 00 0.000
19 281 00 0 0 00 0 000
50 282 no o] 0 00 0 000
51 284 00 i 296 00 0 000
52 274 0On 0 0 00 0 Q00
53 276 50 ] 0 00 0 000
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11¢
120
121
122
123
124
125

127

190 a0
199 00
190 90
190 00
185 00
195 noO
195 00
195 00
195 ¢
195 0n
200 0N
200 an
200 e
Tnaonn
00 Nnn
SO0 an
207 an
PN RN
Sl
20} 40
207 00
207 00
214 in

M I
AT R
214 4o
221 0
221 00
221 00
221 00
221 00
228.00
228 00
228 00
228 (0O
228 00
235 10
235 00O
235 00
235 09
235 ao
240 50
240 50
240.50
240 50
240 =0
246 00
246 00
246 04Q
246 00
246 06
251 0O
251.00
251 00
251 0o
251.00
256 00
256 00
256 o0
256 00
256 00
263 50
2€3 sC
263 590
263 50
263 5C
271 oo
271.60
271 Qo
271 00
271 00
278 50
278 50
278 50
278 50
278 50
286 09
286 Q0
28¢ 00
286 00
286 00
283 50
293 50
223 50

zZ79

TC=T o000 QRO0OoOQOROOCD

=

ToO~, OO

A= RN ==l N Y == Y R N =N Y =Y =N Y - e N ==Y =N~ N e = F R e R e R R e R e el e R o e R e N - e N e R R =R e R e R =R R == L L= R

0 00
J 00
Q 00
296 00
0 00
0 00
0.00
0 00
0 00
296 00
0 00
0 00
0 00
0 00
N 00
296 00
0 08
0 00
0 00
0 00
2 00
296 00
N 00
0 gy
0 oo
0.0¢
0.00
0 00
0 00
0.00
0 00
0 o0
0.00
0 00
0.00
0.00
0 00
0 Qo
0.00
0 00
0.00
0 00
0.00
0.00
0 6o
0 00
0.00
0.00
0 Q0
0.00
0 00
0 00
0.00
0 00
0 00
0 00
0 00
0 00
0 00
0.00
0 00
282 00
0.00
0 00
0 00
0 00
282 Q0
0 00
0.00
0 00
0 00
282.00
0 00
Q.00
0 00
¢ 00
282 00
0 00
G 00
7.00
0 00
282 00
0.00
¢ 00
0 00
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0.000
0 000
0.000
0 000
0 000
0.000
0.000
0 000
¢ 000
0 000
0 000
¢ 000
0.000
0 ooo
0 0oo
0 00t
¢. 000
.000
0 oov
0 000
0 000
0 000
o 000
0 om0
0.000
0.000
0 000
0 000
0 000
0.000
0 000
¢.000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0.000
0.000
0 000
Q.0Q00
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0.000
0 000
o 000
o ooo
¢ 000
0 ooC
¢. 000
0.000
Q0 00Q
¢.000
0.000
0 000
0 000
0.000
0 000
0.000Q
0.000
0 000
0 000
0.000
0 000
0 000
G.000
0 000
0.000
0 000
0.000
0 000
0 000
0.000
0 000
0.000
0 000
0.000
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Acude Ubaldinho
Cileulos de Percolagio

nov/96
138 292 50 281 0GC G o 00 0 000
l4ar 293 5C 282 00 i 282 00 0 000
143 310 on 274 C¢o 9 0 00 0 000
142 310 o 27§ 50 0 0 00 0 000
143 310 0 279 o0 0 0 00 0.000
144 3i) a0 281 nNC 0 0 00 0.000
1495 310 00 282 00 i 282 .90 0 000
14¢ 126 50 274 On 2 0 00 0 000
147 326 50 276 50 0 9 00 0 030
148 326 50 279 00 0 09.00 0.000
149 326 50 281 00 0 0.00 0.000
150 326 50 282 00 1 282 00 0.000
151 343 00 274 .00 n 0 00 o 000
152 343 00 276 50 a 0 00 0 000
153 343 (0 279 0o 0 0 00 0 000
154 343 no 281 00 Q N 00 0 000
155 243 nn 287 90 1 282 00O 0.000
156 359 S0 274 00 s} 0 00 0.000
157 359 50 276 50 0 0.00 0.000
158 359 50 279 00 0 0 00 0.000
15% 3%9 50 281 0D 0 0 00 0.000
160 359 50 282 00 1 282 00 0 000
161 276 10 274 0o n n 0o 0 000
e S o 1y N ), 0nf

el R IR S REL G 0 noan 0 Qoo
161 37e 0 281 on Q N 00 0 000
185 376 00 282 0O0 1 282 00 Q 003
le66 400 00 274 00 o 0 00 0 000
167 400 00 276 50 0 o 00 0.000
168 400 00 279 00 0 0 00 0.000
168 400 00 281 00 0 0 00 0 000
170 400 00 282 00 1 282 00 0 009
DADOS DOS ELEMENTOS
NUMERC DO NUMERO DO
ELEMENTO NO I NO J NO K NO L MATERIAL

i 1 & 7 2 4

2 2 T 8 3 4

2 3 8 9 4 3

q 4 a 10 5 z

5 [ 11 12 7 4

6 ? 12 13 8 4

L 8 13 14 g 3

8 G 14 is 10 2

] 11 16 17 12 4

10 1z 17 lg 13 4

11 13 ig i9 L4 3

12 14 19 2 15 2

13 16 22 23 7 4

i4 17 23 24 i8 4

is ig 24 25 19 2

16 lg 25 26 20 2

17 20 zZe 27 21 1

18 22 28 29 23 4

ie 23 29 30 24 1

20 24 kil 31 25 3

2l 25 n 2 2¢ 2

22 26 32 33 27 1

23 28 34 35 29 a

24 29 35 36 30 4

25 30 36 37 21 2

26 31 37 28 iz z

27 32 38 39 33 1

28 34 40 41 35 4

29 35 41 2 6 4

30 36 42 43 37 3

31 37 43 44 38 Z

22 3R 44 45 39 1

33 47 46 47 41 4

34 41 47 42 42 4

as 2 48 49 43 3

36 a2 49 50 44 P4

7 49 50 51 45 1

k1 48 52 53 47 4

39 47 53 c£4 418 4

40 48 54 55 4% 3

41 42 55 56 50 2

42 52 56 57 5z 1

43 52 586 3] 53 4

44 53 59 60 54 .4

45 54 B0 61 55 3

4% 55 61 a2 56 2

7 56 82 A3 57 1

48 58 64 (31 59 4
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Acude Ubaldinho
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nov/96
€ICLO NUMERO 1
PASSO 1
LBMAX 8
LBMED 5 94
FLUXC ATRAVES DAS FRONTEIRAS
NO
NUMERC VAZAO
1 & BOTE-0007
2 1 744E-000g
3 8.612E-0007
4 -1 219E-0008
5 1 25BE-0006

10 1 350E-0005
15 6.550E-0005
20 1 13ZE-0004
gl 1 72BE-D008

s s

LA §
i3 [EETIA Y
179 3 A5 E-ann}
45 Z TIBRE-0DOT

5i 3 17%E-0007
57 Z 641E-0007
63 1 883FE-0007
69 2 389E-0007
75 1 457E-0007
115 -3 358E-0005
120 -2 95ZE-0005

125 -1 928E-0005
130 -1 051E-0005
135 -6 T25E-0005
140 -3 754E-0005

145 -6 302E-0007
150 -3 493E-0007
153 -1 925E-0007
160 -i 089E-0007
L65 -7 9053E-0008
170 -3 56BE~0008

FLUXOS TOTAIS DO SISTEMA
ENTRANDO = 1 991E-0004

SAINDO =-]1 991£-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NO COCRDENADAS DOS NOS CARGA PRESSA0 NEUTRA FUNCRO
NUMERC X Y HIDRAULICA (UNIP DE CARGA} FLUXO
1 9 00 274 00 296 00 22 00 4 4Q3E-0007
2 o 00 276 50 296 00 19 50 1 753E-0006
3 d 00 279 00 296 00 17 00 3.053%E-0006
4 6 00 281 00 296 00 15 oo 3.4BOE-0006
5 0 00 282 00 296 00 14.00 4 103E-0006
[ 40 00 274 00 295 92 21 92 ¢ 000E+0000
7 40 00 276 50 295.92 12.42 5 857E-0006
8 40 Q0 279 30 295 93 16.93 1 164E-0005
e 40 oC 281 QO 295 97 14.97 1 161E-0005
i 4C 00 282 00 296 00 14 Q0 1.148E-000S
11 8¢ 00 274 00 295 63 21 63 0.000E+0000
iz 8Q co 276 50 295 63 13 13 2 516E-0005
13 20 00 279 00 295 64 16 64 5 032E-0005
14 80 00 281 00 295 88 14 88 5 074E-0005
15 80 Q0 282 00 296 00 14 00 5 09BE-0005
186 120 90 274 0n 294 29 20.29 0.000E+0000
17 12¢ 09 276 50 294 30 17 80 7.029E-0005
18 126 00 279 00 2949 32 15 32 1 398E-0004
19 120 GO 281 00 295 43 14 43 1 404E-0004
20 120 00 282 00 296 00 14 60 1 403E-0004
21 120 900 284 00 296 00 12 o0 1 969E-0004
22 130 nO 274 00 293 54 12 54 ¢ 00Q0E+0000
23 130 oo 276 50 293 54 17 04 9 790E-0005
24 130 00 279 00 293 54 14 54 1 984E-0004
25 130 G0 281 90 293 42 12 42 2 019E-0004
26 130 Q0 282 00 293 34 11 34 2 050E-0004
27 13n 00 284 00 296 00 12 00 1 970E-0004
28 i40 00O 274 6G 292 76 18 76 0 000E+0000
29 140 0 276 50 292 ¢ 16 26 9 753E-0005
30 140 00 279 20 292 76 13.76 1 947E-0004
3 140 02 281 oo 292 17 11 77 1 960E-0004
az 144 00 282.00 292 72 10 78 1 963E-0004
33 140 00 284 00 296 00 12 o0 1 971E-0004
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160
160
L€0
160
160
1€0
170
170
170
170
iio
170
180
180
180
180
180
180
190
120
190
190

1en

(]
95
195
195
195
195
200
zoo
200
200
200
200
207
2o
2017
207

207.

2ot
214
214
234
2id
214
221
221
221
221
221
228
228
228
228
228
235
235
235
235
235
240
240
249
240
240
24%
246
246
246
246
251

Z51.

251
251
281
2586
256
256
2586
256
263
263
263

aG
o0
ca
Ul
o0
oo
00
co
Qo
oc
oc
oo
oe
ae
oc
00
00
00
0G
00
00
0o
Of‘-

1
00
oo
o¢
00
oo
oo
oe
00
00
on
o
oo
o0
jalal
00
00
oc
0o
oo
oo
oo
00
00
00
oo
0G
00
0o
00
00
00
0o
on
00
00
00
50
50
50
50
30
90
00
00
00
00
09
cQ
jale]
¢
00
90
o]}
00
00
a0
=0
50
50

274,

276
272
281
282
284
274
276
279
281

2ez.

284
274
276
279
281
282
284
274
276
279
281
282
oA

"
2le

279,

281
282
284
274
276
279
281
282
284
274
276
279
281
282
284
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281
282
274
276
279
281

282.

274
27¢&
279
281
282
274
276
279
281
282
274
276

279

a0
50
00
[4]4]
0o
oo
[8]0]
50
oo
oo
00
oo
00
50
oo
0o
00
Q0
99
50
[Liu]
00
nn
“hl
50
90
00
00
a0
0o
50
0o
Q0
00
00
0o
50
00
00
00
00
00
50
00
oo
oo
00
50
00
00
00
co
50
00
00
00
00
50
oo
oo
00
00
50
0Q
00
00
Q0
50
0o
00
00
00
50
co
00
og
it
50
00
00
ale}
20
50

o

291.20
291 20
281.20
291 20
291 20
296 00
290 42
290 42
290 42
290 42
290 42
296 00
289,63
289 63
289 B3
289 ¢4
289 64
296 00
288 85
288 85
284.85
288 86
2ZR8 26
FA TN
TEA e
288 16
288 46
288 47
288 47
296 00
288 07
288.07
288 07
288 07
288.08
296 00
287 51
287 51
287 51
287 52
287 52
296.00
286.96
286 96
286 96
286 96
286.96
286.41
286 41
286 41
286 41
286 41
285 B6
285 86
285 86
285 86
285.86
285.31
285 131
285 31
285 31
285 31
284 88
284 88
284 88
284 88
284 88
294 45
284 45
2B4.45
284 45
284 44
284 06
284 05
284 05
284 01
284 07
283 68
283 67
283 65
282 61
282 00
283 1§
283 18
2B3 16

17 20
14 70
12.20
10.20
9 20
12 00
16 42
13 92
11 42
9 42
8 42
12 00
15.63
13 13
10.63
8 64
7 64
12 00
14.85
12.35
9.85
7 86
6 86
i? 6o
14 1%
11 96
9 46
7 47
6.47
12.00
14 07
11 57
9 07
7.01
6.08
12 00
13 51
11 01
8.51
6.52
5.52
12 00
12.96
10 46
7.986
5.96
4.96
12 41
9 91
7.41
5 41
4 41
11 86
9 36
6 86
4 86
3 86
11 31
8 81
6 31
4 31
3.31
10.88
9 38
5 88
3.88
2.88
10.45
7 95
5 45
3 45
2.44
10.06
755
5 05
3.01
2 07
9 68
7 17
4.65
161
0.00
9.18
6 68
4 16

Acude Ubaldinho
Calculos de Percolagio

0 COOE+Q000
9 752E-0005
1 951E-0004
1 967E-0004
1 976E-0004
1.974E-0004
0 GOOE+0Q000
9 771E-0005
1 954E-0004
1 970E-0004
1.977E-0004
1.978E-0004
0 0QCE+0000
9,7185E-0005
1.957E-0004
1 973E-0004
1 981E-0004
1 981E-0004
0 000E+0000
9 §01E-0005
1 960B-0004
1.976E~0004
1.993E-0004
1,903 0004
0 ODOE+0000
9 811F-0005
1.962E-0004
1.978BE-0004
1.986E~0004
1 986E-0004
0 0ODE+0000
9,821E-0005
1.964E-0004
1.980E-0004
1 988E-0004
1 988E-0004
0.000E+0000
9,832E-0005
1.967E-0004
1 982E-0004
1.991E-0004
1.990E-0004
0.000E+0000
9.835E-0005
1.967E-0004
1.983E-0004
1 991E-0004
0 000E+0000
9.835E~-0005
1.967E-0004
1 983E-0004
1 991E-0004
0.000E+0000
3.835E-0005
1.967E~0004
1 983E-0004
1 991E-0004
0 000E+0000
9 834E-0005
1.967E-0004
1.983E-0004
1 991E-0004
0 GOOE+0000
9 835E-0005
1 967E-0004
1.983E-0004
1.991E-0004
0.000E+QQ0Q0
9 B816E-0005
1 966E-0004
1 983E-0004
1 991E-0004
0.000E+0000
9 $13E-0005
1 938E-0004
1 966E-0004
1 991E-0004
0 D0OE+0000
8.936E-0005
1 794E-0004
1 B12E-0004
1.823E-0004
0.000E+0000
7 S00B-0005
1 496E-0004
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il9

o
Pl

lel
le2
163
164
165

263
263
271
271
271
271
27
278
278
278

279

P

281

274
276
279
281
282
274

~F

AR]
282
274
276
272
281
282

274

281
282
274
27¢
279
281
282
274

282

282
282
282
282
282
282
782
282
282
282
2B2
282
282
282
2r2
2B2
282
282
282
282
282
282
z82

~gq~

282

282
282
282
282
282
282
282
282

282

1 38
0 00
g 78
6 27
3 7e
1 26
G 00
B 42
5 92
3.42
114
0 00
8 13
5 61
3 07
1 02
0 00
8.02
5.52
301
101
0 00
8 01
5 51
3 0l
1 00
0 00
8.01
5 51
301
1 00
0 00
8 00
5 50
3 00
1.00
G 00
8 00
5 50

1.00
0 00
8 00
5.50
3 00
1 00
¢ 00
a 00
5.50
3 00
1 00
0.00
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1.505E-0004
1 507E-0004
Q0 00QK+0000
6 310E-0005
1 258E-0004
1 264E-0004
1 263E-0004
0.000E+0000
5.344E-0005
1 075E-0004
1 094E-0004
1 114E-0004
0 QO0QE+00QD
3 788BE-~0005
7 790E-0005
T 6l1E-00NS
7 256E-0005
0.000E+0000
1 066E-0005
1.889E-0005
1.953E-0005
2 017E-0005
0 O00E+0Q000
7 412E.DOOT
1 €Z6E-QO06
1 3B4E-0006
1 081E-0006
0 0OOE+0000
2 705E-0007
5 061E-~-0007
5.449E-0007
5 908E-0007
0 000E+0000
1 623E-0007
3.301E-0007
3.266E-0007
3 199E-0007
0 000E+0000
8 387E-0008
1.658E-0007
1 674E-0007
I 692E-0007
0.000E+0000
3 938EK-0008
7 B&OE-0008
7 891E-0008
7.520E-0008
0.000BE+0000
¢ 000E+0000
0.000E+0000
~2.153E-0015
1 784E-0008
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Acude Ubaldinho 1 -

Cilculos de Percolagido vJ
nov/96

Barragem de Ubaldinhc - Ceara - Anexo 12 A

**= ENGEOS *** Engenharia e Geotecnia S/C Ltda

PERCPLAN - programa de analise de percolacao plana - MEF
GEOEXPERT-W Hachich Engenharia S/C Ltda - (011) 570 3737

TIPC DE ANALISE FLUXC BIDIMENSIONAL CCONFINADO

DADOS GERAIS

NUMERC DE MATERIAIS 5
NUMERO DE NOS 170
NUMERC DE ELEMENTGCS 133
LARGURA DE BANDA MAXTIMA 8
LARGURA DE BANDA MEDIA &6 98

PROPRIEDADES DCS MATERIAIS

NUMERO DO PERMERBILIDADES PRINCIPAIS ANGULOC ENTRE
MATERIAL Kl K2 Kl F OX
1 1 PANCNE-N0NR 1 COOGNE-0008 0 00
A ] “nnp phieg N
N UL URET IR [ rO0gng-q00s 0 00
1 CERIND L AT 5 BUODYE-nON4 0 0o
5 i 90000E-Q003 1 00000E-0003 2 00

DADOS DOS NOS

NO COORDENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA

1 0 00 274 00 8] 0 00 ¢.000
2 0 00 276 50 0 0 00 ¢ 000
3 0 00 272 00 0 0 00 0 Q006
4 0 on 281 00 1] 0 00 0.000
5 0 00 282 00 1 296 Q0 0 000
6 40 00 274 00 0 o 00 0 000
7 40 00 276 50 0 0 00 0 000
8 40 00 279.00 0 0.00 0.000
9 40 00 281 00 o] Q 00 Q.000
10 40 00 282 00 1 296 00 0 000
11 80 00 274 00 0 0 90 0 o000
12 8¢ 0o 276 50 8] 0 00 0.000
13 80 0C 279 00 0 0 00 0.000
14 80 0O 281 00 0 0 Q0 Q0 000
15 80 00 282 00 1 296 00 0 000
16 120 Q0 274 00 0 0 00 0 000
17 120 00 276.50 0 0 00 0.000
18 120 co0 279 00 0 0 0¢ 0 000
12 120 90 281 00 0 0 00 ¢ 000
20 120 o0 282 00 1 296 00 ¢ 000
21 120 o0 284 00 1 296 00 0 000
22 130 00 274.00 0 0 00 0.000
23 130 00 276.50 o] 0 00 0.000
24 130 0O 279 00 o 0 00 0 000
25 130 00 281 00 0 0 00 0 060
26 130 00 282 00 o] 0 00 0 000
27 130 0o 284 00 1 296 00 0 000
28 140 0C 274 00 o] 0 00 0.000
2¢ 140 €0 276 50 9 0 00 0 000
20 140 0N 279 00 0 O Q0 0 000
31 14Cc o0 281 00 0 0 00 0 000
32 140 00 282,00 0 0.00 0.000
33 140 09 284 00 1 296.00 0.000
34 le0 00 274 00 0 0 00 0 000
35 160 00 276 50 0 0 00 0 000
36 160 0© 279 00 o 0 00 0.000
37 160 00 281 00 0 ¢ 00 0.000
38 160 90 282 00 0 0 00 0 000
39 1€0 0D 284 00 1 29¢ 00 0 000
40 i7¢ o¢ 274 00 0 0 00 0 000
411 170 Q0 276 50 0 0 oC 0.000
2 170 00 279 00 0 0 090 0 000
43 170 oC 281 00 [t} 0 Q0 a 000
44 170 0O 282 0G o 0 00 0.000
45 170 Q0 284 00 1 226 00 0 000
46 180 00 274 an 0 0.00 0 000
47 189 00 276 50 0 0 00 0.000
48 180 00 279 00 0 0 D0 0 000
R i80 Qo 281.00 7 0 00 0 000
50 180 00 282 00 0 o 00 0.000
51 180 oOC 284 @0 1 296 00 0 000
52 190 0n 274 o0 n 0 00 0 000
33 190 oC 276 50 0 0 0o 0.000

Anexos F1 107/186

000138



190 00
120 co
120 2C
1%0 GG
195 0
195 0G
195 co
195 00
195 00
195 00
200 00
200 €O
200 cO
200 20
200 00
200.00
207 04
207.00
207 00
207 00
207 00

228 00
228 00
228 Q0
235 00
235 99
235 00
235 00
235 00
240 50
240 590

240.50

251 o0
251.00
251 00
251 nn
251 o0
256 00
256 00
258 Qe
256 00
256 00
263 50
263,50
263 50
263 50
262 59
27%: Q0
271 0C
271 09

271 o¢
278 50

278 5S¢
278 59
278.50
286 00
286 00
286 00
286 00
286 00
293 =0
293 50
293 50

27% 00
231 20
282 00
284 00
274 00
21e 50
279 00
281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
274 00
276 50
279 00
281 00
282 00
284 00
274 20

TEL &N

Ta qay
281 00
282 00
274 00
276 50
279 Q0
281 00
282 00
274 00
276 50
279 00
281 00
282 00
274.00
27¢€ 50
279 00
281 00
282 00
274 00
276 50
279 00
281 00
282.00
274 00
276 50
272 00
281 09
282 00
274 00
276 50
272 00
281 00
282 00
274 00
276 30
279 00
281 00
282 00
274,00
276 50
279.00
281 00
282 00
274 00
276 50
279 00
281 0O
282 00
274.00
276 50
273 00
281 Q0
282 00
274 00
276 50
279 ¢O0
281 00
282 00
274 00
276 50
279 00

OHOQQAODO=OOLOODOHHOOOOOHOODO

OO OHQUOQOFOO0CHROOOFOOCORODOOOO00O0000O00O0O00000OCO0000o0DO00OC T

0 o¢
0 00
0 00
296.00
0.00
0 00
0.00
0 00
0 00
296.00
0 00
0.00
o 00
0 00
0 00
296 00
0 00
0 00
0 00
0 00
0 00
296 00
0 o0
0 oan
0 Q0
(U))
¢.00
0.00
0 00
0.00
0.00
0 00
0 00
0 00
0 00
0 00
0 00
¢ 00
Q 00
0 00
0 00
0 G0
o 00
0 00
0.00
0 00
0 00
0.00
0 00
0 00
0.00
0 00
0 00
0 00
0 00
0 00
0 00
¢ 0o
0.00
0.00
0 00
282 00
0.00
0 00
0 00
0.00
282 oC
0.00
0 00
0 00
0 00
282.00
0 00
0.00
0 00
0 oo
282.00
0 00
¢ 00
o 00
¢ 00
282 00
0 GO
0.00
0 00

000139

Acude Ubaldinho

Caleulos de Percolagio

0.000
0 0090
9 00D
0.000
0.000
0.000¢
0 0OO0
0.000
0.00¢
0.000
0.000
0 000
0.000
0.000
0.000
0 000
0.009
0.000
0.000
0.000
0.000
0.000
0.000
0,060
¢ ooo
0.000
0 ooo
0 000
6.000
0.000
0 000
¢ 000
0 000
0.000
0.000
0 000
0 000
0.000
Q 000
0.000
0.000
0 000
G.000
0 000
0.000
0.000
06.000
0 000
0 000
0.000
0 000
0 000
0.000
0.000
6.000
0 000
0.000
0.000
0 000
0 000
0.000
0.000
0 000
0.000
0.000
0 000
a.qoo
0.000
0 000
0 000
0.000
0.000
0 000
0.000
0 000
0 000
0.000
0 000
0 000
O 000
0.000
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139
140

150

154
155
156
157
158
159
160
1n]
Le «
lbd
165
16
167
168
169
170

PADQS DOS ELEMENTOS
NUMERC DO
ELEMENTO

WD YL W N

293
293
219

310 2

310
310
310
326
3z2e
326
3246

26
343
343
343
343
3473
359
359
359
359
359

276

T o

1in
376
400
400
400
400
400

N

5

O

S0 GO w1 R & L D ke

Q

I

P4t

274

27

279
281
282
274
276
219
281

282 0

274
276
279
2el
782
274
276
279
281
282
2".‘
~F

TR
282
214
276
279
281
282

TOROODOC OO0 DOrROO0O DR O0DOS D

9 0c

282 00

0o 0o

0 00

o 00

o 00

282 00

0 00

0 00

o 00

0 00

282 00

0 00

o 00

o 00

o 00

282 00

0 00

0 00

o 00

0 00

282 00

7 00

1 Ny

0 0o

n ogn

282 00

0 00

n 00

0 00

0 00

282 00

NUMERO DO
NO L MATERIAL

2 q
3 ]
4 3
S 2
7 q
8 4
9 3
i0 2
i2 4
13 q
14 3
15 2
17 4
18 q
19 3
2 2
21 1
23 4
24 L
25 3
26 V4
27 1
2 4
30 4
31 3
32 2
33 1
35 q
36 q
37 3
38 2
39 1
1 4
12 4
42 3
44 2
45 1
47 4
£8 4
49 3
50 2
51 1
53 4
54 4
35 3
586 2
57 1
59 4

003110

0
[\

0.

0
0
0
0

0.

0

0.
0.
0.

0
0
0
0
n
0

0.
0.
0.
0.
0.

0
Q
0
0

0.

0
v}
o,

0.

Acude Ubaldinho

Cilculos de Percolagio

000
000
000
G0o0
000
000
000
000
0g0
000
000
000
000
000
000
000
nno
009
000
000
000
000
Q00
nen
o0o
000
000
000
000
Q00
000
000
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107
108

110
111

124
127
128
129
130
131
122
i32

d sl AT O LN
O W BN =D LN I LU R A N e S = ]

27

Q1

.
Y+ s+ BEEN S SR -9

==
[T - ¥ RN IRV RV I
M=

103
104
1Ge
ic=
108
109
111
liz
113
114
11¢€

118

1z1

141
142
143
144
14¢
147
148

153
154

158

110
112
113

120
132
123
134
135
137

139
140
142
143
144
145
147
148
149
150
152

154
155
157
158
159
160
i62
163

165
167
i68
169
70

i

118

120
122
123
124
125
127
128
iz2%
130
132
133
134
135
137
138
139
140
142
143
144
145
147
148
142
1590
152
153
154
155
157
158

160
162
le3
164
165

BO L s
NwbhNbe-bl\)u-b-thJhbN(J-hbmm&.wab-bNu-h-hI\)bJub-wa-hAwawathwthwber..;.h.kNw.h-th-h-th-B-bl—'Nw»h-bHNub
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CICLG NUMERO 1
PASSO 1
LBMAX 8
LBMED 6 07
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZRO
5 3 053E-0006
0 I 482F-0005
I] 6 579E-0005
20 1 132E-0004
21 1 72BE-0008
27 1.193E-0007
33 2 579E-0007
3° 3 451E-0007
L 2 TRRE-NOO7
B PR I )
o - udib Qo
el 1 883E-0007
a9 Z 3BY9E-0007
75 1 457E-0007
115 -3 356E-0005
120 -2 952E-0005
125 -1 928E-0005
130 -1 051E-0005
135 -6 725E-0005
i4Q -3 754E-0005
145 -6 302E-0007
150 -3 493E-0007
155 -1 925E-0007
160 -1 089E-0007
165 -7.904E-0008
170 -3 H5EBE-0008
FLUXGOS TOTAIS DO SISTEMA
ENTRANDC = 1 990E-0004
SAINDO =-1 990E-0004

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NO COORDENADAS DOS NOS
NUMERQ X Y

1 ¢ 00 274 00
2 0 00 276 50

3 0 20 279 00
4 0 ocC 281.00
5 0.00 282.00

6 40 06 274 00

7 40.00 276 50

8 40 00 279 00

g 40 00 281 00
10 40 00 282 00
11 80 060 274 00
12 80.00 276 50
13 8¢ 06 272 00
14 80 00 281 00
15 80 00 282 00
16 120 Q0 274 00
17 120 00 276 50
12 120 00 279 00
19 120 490 281 09
20 120 on 282 00
21 120 00 284 00
22 130.00 274.00
23 130 00 276 50
24 130 00 279 00
25 130 90 281 60
2 130 oe 282 00
27 139 00 284 00
28 140 Q0 274.00
29 140 D9 276 50
30 140 00 279.00
31 14C¢ 00 281 00
32 140 00 282.00
32 140 00 284 o0
34 160 00 274 €0
35 1€ 00 276 50
36 160 CO 279 0o

CARGA
HIDRAULICA
295 97
295.97
295 97
295 99
296.00
295.92
295.92
295.92
295.97
296 00
295 63
295 63
295.64
295 88
296 00
294.29
294 30
294 32
295.43
296.00
296 00
293 514
293.54
293 53
293 42
293.34
29¢.00
292.7%
292 76
292.76
292 17
292 18
296.00
291 20
291.20
291 20

PRESSAO NEUTRA
{UNID.DE CARGA)

21.97
19.47
16 97
14.99
14.00
21.92
1% 42
1e 92
14 97
14.00
21.63
19.13
16.64
14.88
14 00
20.29
17 80
15.32
14 43
14 00
12.00
19 54
17 04
14.53
12 42
11 34
12.00
18 76
16.26
13.76
11.77
10.78
12 00
17.20
14 70
12 20

005142

Acude Ubaldinho
Calculos de Percolagio

FUNCRO
FLUXO
0.000E+0000
0 000E+0000
0. 000E+Q000
0.000E+0000
1.527E-0006
0.000E+0000
5.392E~-0006
1.071E-0005
1.074E-0005
1.046E-0005
0 00QE+0000
2.504E-0005
5.009E-0005
5 0S0E-0005
5 076E-0005
0.000E+0000
7.027E-0005
1 398BE-0004
1 404E-0004
1.403E-0004
1 969E-0004
G.000E+Q000
9.790E~0005
1 984E-0004
2.018E-0004
2.050E-0004
1 963E-0004
0.000E+0000
9 752E-0005
1.947E~0004
1.960E-0004
1.963E-0004
1.371E-0004
0 000E+0000
9.752E-0005
1 951E-0004
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B YR PV ]
w .
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41

] el BT M

== = e = e e e
MWD W N W od ~J
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[V,
=

ry
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[ ndPS B VY I FE R R P s AW« (Y 2

[P I P I P B O 3 SV R U I VR I O ]

on
ar
pa
iyl
acG
)]
oo
oo

oo
oc
08
oo
an
ac
an
0an
an
an
0
i
Ly

1
00
on
00
o0

oo
oc
oc
09
oo
o¢
00
18]
00
oo

00

NI
[ Y e Mo R e

&

279 00
281 o0

281 00
282 90

274 00

279 00
281 00

274 00
276 50
279 00
281 GO
282 0C
274 00
276 50
279 GO
281 20

z74 "0
276 50
279 €O
z81 920
282 00
274 00

282
282
282

2 1]
=0
an
42
42
42
42

00

63
63
64

oc
85
85
a5
R
06

10 45
7.95
5 45
3 45
2 44

10 06
7 55
5.05
3 01
2 07
9 68
717
4.65
1 61
0 00
9 18
6 68
4 16
128
0 00
8 78

003143
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1 967E-0004
1.976E-0004
1 974E-0004
0.Q00E+0000
9 771E-0005
1 954E-0004
1.%70E~0004
1 9778-0004
1.977E-0004
0.000E+0000
9 78SE-0005
1 957E-0004
1.973E-0004
1 3BOE-0004
1 980E-0004
0 NOOE+QN00
9 A00E-0N05
1 960F-0004
1 376E-0004
1 983E-0004
1.983E~0004
O OUGFAUB00
9 B813E-0005
1 9€2E-0D04
1 978E-0004
1 9B6E-0004
1 986E-0004
0 000QE+0000
S B2SE-0005
1 967E-0004
1.982E-0004
1 988E~0Q04
1 988E-0004
0 O00E+0000
9 415E-0005
1 912E-0004
1.951E-0004
1 9BSE-0004
1 990E-0004
0.C00E+0000
7 423E-0005
1 478E-0004
1.482E-0004
1 477E-90004
0.000E+0000
5 55%E-0005
1 107E-0004
1.1138-0004
1.115E-0004
0.000E+0000
4 0BQE-0005
8 126E-0005
8.169E-0005
8 173E-0005
0 O0COE+0000
2.863E-0005
5 703E-9005
5 734E-0005
5 737E-0005
0 0O0E+0000
2 041E-0005
4 0656-0005
4.086E-0005
4.0839E-0005
¢ 000E+0000
1.299E-0005
2 589E-0005
2 602E-0005
2.602E-0005
0 000E+0000
6 721E-0006
1.3308-0005
1 344E-0005
1 362E-0005
0 000E+0000
1 59%4E-0006
2.086E-0006
1 197E-0006
0 000E+0000
0 OOQE+0000
-4 589E-0008
~1.418E-0007
-9.748E-0008
9 0Q0E+0000
0.000E+0Q00
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Acude Ubaldinho

Calculos de Percolagao
nov/96

122 271 an 276 50 282 77 6.27 -3 2BEE-DDOY
123 271 oo 279 00 282 76 3 76 8 923E-0009
122 271 an z81 00 282 28 1.26 8.780E-0009
125 271 oo 282 oo 282 00 0.00 0.000E+0000
126 278 50 274 00 282 42 8 42 0 0O0E+0000
127 278 80 276 50 282 42 5 92 9 174E-0D10
128 278 50 279 00 282 4z 3.42 -4 3298B-0010
129 278 50 281 00 282 14 1.14 -9.161E-0010
130 279 5 282 00 282 00 0 00 0 00DE+00060
131 286 00 274 00 282 13 g 13 0.000E+0000
132 286 Q0 276 50 282 1t 5 61 -1 297E-0010
113 286 No 279 00 282.07 3.07 -2.385E-0012
134 286 GO 281 00 282 02 1 02 2.108E-0010
i3s 286 00 282 00 282 00 0.00 0 00QE+0000
136 293 S0 274 00 282.02 8.02 0 0QOE+0D000
127 293 50 276 50 282 02 5.52 8.657E-0012
128 293 50 279 00 282 01 3.01 ~1 349E-0013
139 293 50 281 00 282 01 1.01 ~3.434E-0013
140 293 50 282 00 282 00 0 00 0.000E+0000
141 310 0D 274 00 282 01 8.01 0.000E+0000
142 310 00 276 50 282 01 5 51 -1 346E-0012
143 310 00 279 00 282 o1 3 01 2.076E~0014
144 310 an 281 00 282 00 1 00 5.616E-0014

3% Basoir PN 2R2 10 n an a, 0NNy {Goon
Lie LY 24 o 282 0L 8 0L 0 0O0OQE+000Q0
e 12e 5 J76 50 282 ol 5.51 2 094E-0013
148 326 50 279 00 282 0l 301 -3,159E-0015
149 326 50 281 00 282 00 1 oo -9 182E~0015
150 326 50 282 00 282.00 0.00 0 000E+0000
151 343 00 274 00 282 00 a8 00 0.000E+0000
152 343 00 276.50 282 00 5.50 -3.258E-0014
153 243 00 279.00 282.00 3.00 4 751E-0016
154 343.00 281 00 282 00 1 00 1.S01E-0015
155 343 00 282 00 282.00 0,00 0 0COE+0000
156 359 50 274 00 282 DO 8 00 0.000E+0000
157 359 54 276 50 282.00 5.50 5.044E-0015
158 359 50 279.00 282 00 3 00 ~7.020E-0017
159 359 50 281 00 282 OO 1 o0 -2.4841E-0016
160 359 50 282 00 282 00 0.00 0 00DE+0000
161 376 O 274 00 282 00 8 00 0.000E+0000
162 376 00 276 50 282.00 5.50 -6 286E-0016
163 376 00 279 00 282 00 3,00 8.286E-0018
164 376 00 281 00 282.00 1.00 3 178E-0DDL7
165 376 00 282 00 282 00 0 00 0.000E+0000
166 400 0G 274 QC 282 .00 8.00 0.000E+0000
167 400 00 276 50 282 00 5.50 0 000E+0000
168 400 06 279 00 282 00 3 00 0.000E+0000
169 400 04 281 00 282.00 1.00 0.000E+0000
170 400 00 282 00 282 00 0.00 0 Q0OE+0000
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Acude Ubaldinh

Calculos de Percolagio
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*** ENGEOS *** Engenharia e Gectecnia S/C Ltda

PERCPLAN - programa de analise de percolacac plana - MEF
GEOEXUPERT - W Hachich Engenharia S/C Ltda - (011) 570 3737
TIPCQ DE ANALISE FLUXO BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERO DE MATERIAILS 5
NUMERQ DF NO= 170
NUMERC DE ELEMENTOS 133
LARGURA DIF BANDA MAX [MA ]
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCIPALS ANGULO ENTRE
MATERIAL K1l K2 Kl E OX
i 5 ANGROE-NN04 5 NDCRNE-00C4 0 00
[ A I ALY | L S A g T T n o0
2 ERUUUNRG SV R 5 Q0QQUE-004 0 o0
4 I NOGUNE -QOiS 1 0 raF-0905 0 00
5 1 00000E-00035 1 000ODE-0005 0 00
bADCS DOS NOS
NO COORDENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA
1 0.00 263 00 1 296 00 0 000
2 0 00 274 00 1 296 00 0 000
3 0 00 279 00 1 296 00 0.000
4 9 00 281 00 1 296 00 0 000
5 0 0D 2z 00 1 296 00 ¢ 000
6 40 09 263 00 0 0 00 0.000
7 40 00 274 00 0 0 00 0.000
B 40 00 279 00 0 0 00 0 000
9 40 00 281 QO o] o 00 0 000
10 40 o 282 00 1 296 00 0.000
11 8¢ 00 263 00 ¢ 0.00 0.000
12 8¢ 00 274 00 0 0 00 0.000
13 80 00 279 00 g 0 00 0.000
14 80 00 281 00 0 Q 00 0 000
15 80.0C 282 00 1 296 00 0.000
16 120 00 263 00 0 0 00 0.000
17 120 00 274.00 0 0 00 0.0600
18 120 00 279 00 a 0 00 0 000
12 120.00 281 00 0 0 00 0 000
20 120 00 281 90 o] 9 00 0.9000
21 120 00 282.00 1 296.00 0.000
22 130 00 263,00 n 0 00 0.000
23 130 00 274 00 1] 0 00 0.000
24 130 oo 279 00 n 0 00 0.000
25 130 00 281 00 1] 0 00 0 Q00
26 130 o0 281 50 0 0 00 0.000
27 130 co 282.00 1 296 00 0.000
28 140 0o 263 00 o 0 00 0.000
29 14¢ 00 274 00 7 0.00 0 000
30 140 0G 279 00 a 0 00 0 000
31 140 00 281 oC 0 0 00 0 000
32 140 00 281 =0 0 9 00 ¢ Q00
33 140 00 282 Q0 1 296 00 0.00¢
34 160 cO 263 00 a 0 00 0 000
35 160 00 274 CO 0 0 00 0 000
36 160 €90 279 GO 0 2 00 0 000
37 160 00 281 00 s Q 00 0 000
38 160 Qi 281 50 a 0 00 0.000
39 i80 NG 282 00 1 296 00 G 000
40 179 co 263 a0 0 0 00 0 000
41 170 ac¢ 274 09 2 0 00 0.000
42 170 o¢ 279 00 0 G 00 0.000
43 i70 00 281 00 0 0 00 0 000
44 179 00 281 50 0 0 00 0.000
45 170 0C 28Z 09 1 296 00 0 000
46 180 09 263 00 0 o 00 o 000
47 180 o0 274 No 0 0 00 0 000
48 180 00 279 o 0 0 00 0 000
49 i8¢ 09 281 00 1] 0 00 0 000
50 180 0 281 50 il 0 00 0.000
5i 180 02 282 €O L 296 00 0 000
2 120 09 2632 00 1] 0 00 0 000
53 190 04 274 00 0 0 90 0.000
~ ~
000146
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129
190
190
190
i95
195
195
195
195
1925
200
200

200 0

200
200
200
207
207
207
207
207
207
214

Tht

L4
214
221
221
221
221
221
228
228
228
228
228

278
278

278 5

278

293

279
281
281
282
263
274
279
281
281
282
263
274
279
281
281
282
263
274
279
281
281
282
263
Tra
Ml
282
263
274
219
281
282
263
274
27
281
282
263
274
279
281
282
263
274
279
281
282
263
274
279
281
282
263
271
278
281
282
263
274
279
281
282
263
279
279
28l
282
263
274
279

282
263
274
279

282
263
274
279
281
282
263
274
279

31 H

e
i
oo
oo

PR W B o R e R e R B o B - B e Y o B o s Bt B E R e N B

Lol v

CHODEOHODOCHOOEEACODOOONOOCOOCo0000Oo0LOoCOOaO0

o 00

DO OO0 oo

[

g 0o
0 00
0 00
296 00
o 00
0 00

0 00
9 00
296 00
0 00
0 00
0 00
0 Do
0 00
296 00
0 ag
a 00
0 00
o0 00
0 00
296 {0
o 00
i h
a oo
0 o
0 00
0 00

0 @0
0 00
0 00
0.00
0 00
Q0 00
0 00
0.00
0 00
0 00
0 00
0.00
0 00
0 00
0 00
0 00
0 00
0 00

0 00
0 00
0 00
G 00
0 00
o 00
o 0n
0 00
0 90
0 00
0 09
0 00
0 00
282 Q0
0 00
d 00
0 00
0 00
282 00
0 o0
0 0o
0.00
6 9o
282 00
o 00
& 00
0 20
0.00
282 00
0 00
0 00
0.00
¢.00
282 00
0 00
0 00
0 00
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0.000
0 000
0 000
0.000
0 000
0.000
0.000
0 000
0 600
0 000
0 000
0 000
0.000
0 900
0 000
0 000
g 000
0.000
0.000
0.000
0 000
0 000
o 000
9.000
0 Q00
0 000
0.000
0.000
0 000
0 Q00
0 000
0 000
0 000
0 000
0.000
0.000
0 000
0 000
0 000
0.000
0.000
¢ 000
¢.000
0.000
0 000
0 000
0 Q00
0.000
0.000
0 000
0 Qo0
0 000
0 000
0 gco
0 000
0 000
0.000
0.000
0 000
0 000
c o000
0 000
d 000
0.000¢
0.000
0 000
0 000
0 000
0.000
0 000
0 000
0 000
0 Q00
0 000
0.000
0 600
0 000
0 000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
164
1€5
1é6
167
168
169
170

DADOS DOS ELEMENTOCS

NUMERC DO
ELEMENTO

[WTI S I o N B SRS B AN 3, RSOV O3

ke b e

14

293 50
293 5C
310 990

310 oC

Jle, i
376 QG
400 06
400 00
400 Q0
400.00
400 Q0

NO I

MW S R T

281 00
282 00
263 00
274 00
Z79 00

279 00
2981 o0¢

T OO0 OCHOOODMOOOOFO0OOHGD

=

o000 Qw

0 00
282 00
0 00
Q o0
0 00
0 00
282 00
0 00
0 00
0 00
0.00
282 00
0 00
0 00
0 00
0 00
282 09
0 00
0 00
0 00
0 00
282 00
d nn
n gy
0,00
0.00
282.00
0.00
0 00
0 00
0.00
282 00
NUMERO DO
NO L  MATERIAL
2 5
3 4
4 3
5 2
7 5
8 q
o 3
10 2
12 5
13 4
14 3
15 2
17 5
18 4
19 3
20 2
21 1
23 5
24 4
25 3
26 2
27 1
29 5
30 4
31 3
32 2
13 1
35 5
36 4
37 3
38 2
39 1
41 5
47 4
43 3
44 2
45 1
47 5
48 4
49 3
50 2
51 1
53 5
54 4
55 3
56 2
57 1
59 5

Agude Ubaldinho

Calculos de Percolagdo

0.900
¢ 000
0 000
0.000
0.000
0 000
0 000
0.000
0.000
0 00¢
0.000
0 000
0 000
0 000
0 000
0.000
0 Qoo
0.000
g o0Q
0.000
0 000
0 000
o 000
DIUTSL]
0.000
0 000
0 000
0.000
0.000
0 000
0.000
0 000
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CICLO NUMERC

LBMAX,

LEMED

FLUXC ATRAVES DAS FRONTEIRAS

PASS50 1

8
5 37

NO
NUMERO VAZAO
1 -9 B15F5-0013
2 -8 S0Rr-nni3
1 1 622E-0014
q 2 47°%E-001L3
5 3 452E-0012
10 -2 945E-0011
15 4 079E-0010
21 3 Z46E-0009
s 9 974E-n0N9g
b - RTTE fr oA
e LR -0Co?
1% S5 DR e’
51 1 433E-n0ne
57 2 S542E-D0O0E
A3 4 015E-0007
69 a4 T26E-0005
15 4 026E-0004
115 -4 Q6EE-0004
20 -4 419E-0005
125 -1 017E-0006
130 -1 825E-000€¢
135 ~T 235E-0007
149 -4 644E-0007
145 -1 €72E-0007
150 -2 T32E-Q008
155 -4 458E-0009
leQ -7 273E-0010
165 -1 271F-0010
170 -i B644E-~-0011
FLUXOS TOTAIS DO SISTEMA
ENTRANDC = 4 530E-0004
SAINDO =-4 550E-0004

CARGAS HIDRAULICAS E PRESSOES NEUTRAS
COORDENADAS DOS NOS

NO
NUMER

0

X
00
00
00
o0
00
00
Q0
00
00
00
00
ac
a0

¥ 0o

263
274
279
281
282
263
274

274
279
281
281
282

14
oo
00
o1t}

CARGA

HIDRAULICA

296 00
296 00
296.00
29¢.00
29¢ 00
296 00
296 00
296.00
296,00
296 00
296 00
296 Q0
296.00
2%6 00
296 00
296 00
296 00
296 00
296 00
296 00
2%¢.00
296.00
296 00
296 00
296.00
296 00
2%6 00
2%¢ 00
296.00
2956 00
296 00
296 Q0
296 00

FPRESSAC NEUTRA
{UNID DE CARGA)

33 00
22 00
17 00
15 00
14.00
33.00
22.00
17 00
15 00
14,00
33.00
22 00
17 00
15 00
14 00
33.00
22 00
17 00
15 00
14,10
14 00
33 00
22.00
17 00
15 00
14.50
14.00
33 00
22 00
17.00
15.00
14 50
14 00

h

GO0 L

0

Acude Ubaldinho .
Calculos de Percola¢io 1

FUNCRO

FLUXO

-4 907E-0013
-1 407g-0012
-1 824g-0012
-1 6%2E-0012
1 579E-0013

0 Q00E+0000

1 220E-0011

1 337E-0011

-3.914g-0012
~1 284E-0011
0 00CE+0000

-1 488E-0010
-1 610E-0010
6.418E-0011

1.764E-0010

0 000E+0000

2 152E-0009

2.391E-0009

1.036E-0009

3.804E-0010

2 003E-0009

0 000E+00C0

7 703E-0009

8 71%~0008

7 831E-0009

7.549g-0009

6 613E-0009

0 000E+0000

2.157E-0008

2 467E-0008

3 237E-0008

3.390E-0008

3.648E-0008
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112
113
114
113
ile
117
.18

ledd
ien
Lol
160
160
1g0
174
170
170
1792
170
iTn
180
180
180
180
180D
180
190
190
190
190
129

[
195
195
185
195
195
200
200
240
209
zoo
200
207
207
207
207
207
207
214
214
2i4
214
214
221
221
221

22l
2zl
28
228

228

263

263
274

279

291
281

282

263
214
27¢
281
221

Jel o

P

28l
282
2€3

279
281
281
282
263
274
279

281

281
282
263
274
219
zZ81
282
263
274
279
281

ol
oo
20

29
{uls]
on

20
o]
no
20
00
co
20
[eh]

284 11
283 57
283 57
283 59
283.77
282 19
282 26
282 15
282 00
282 21
282 47
281 99

32 99
21 99
17 Q0
15 06
14 50
14 490
32 9¢
21 98
17 00
15 00
14 50
14 00
32 87
21.94
17 00
15 00
14 50
14 00
32 65
21 83
17 00
15 00
14 950
14 iy
iz 41

17 00

25 12
14 06
9 01
7 01
6 01
23 72
12 63
7 50
5 50
4 50
22 56
11 25
5 97
3 97
2 97
21.58
10 11

2.57
1 59
20 17
g 19
3 26
115
o 00
19 91
8.47
2 99

21

Agude Ubaldinh
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0.000E+0000
1 872E-0007
2.113E-0007
1 B893E-0007
1 B41E~-0007
1 741E-0007
0 CO00E+0000
5 45%E-0007
6 169E-0007
5 612E-0007
5 300E-0007
5 354E-0007
0 O00E+0000
1 507E-0006
1 7T01E-0006
1 £31E-0006
1 682E-0004%
1 503E-0006
0.000E+0000
4 136E-00086
4 668E-0006
3 584E-0006
2 B68E-0006
1 491%-000¢
0 QODOE+0QQO0Q
6 871E-0006
7 806E-0006
1 030E-0005
1 377E-0005
4.963E-0006
0 000E+0000
1 114E-0005
1.349E-0005
-1 065E-0005
-2 B72E-0005
2 B79E-0005
0 COOE+0000
1 884E-0005
3 006E-0005
3 18%E-0004
4 S50E£-0004
2.537E-0004
0 GOOE+0000
2 435E-0005
3 751E-0005
3.166E-0004
4 550E-0004
¢ 000E+0000
2 702E-0005
4 040E-0005
3 167E-0004
4 550E-0004
0 000E+0000
2 796E~0005
4 144E-0005
3 172E-0004
4 550E-00¢4
0 000E+0000
2 771E-0005
4.116E-0005
3 171E-0004
4 550£-0004
¢ 000E+0000
2.6608-0003
3.993E-0005
3 1658-0004
4 550E-0G004
0.000E+0000
2 435E-00053
3 734E-0005
3 165E-0004
4 550E-0004
0 DQOE+Q000C
2 093E-0005
3.258E-0005
3 080E-0004
4 550E-0004
0 000E+0000
1 633E-0005
2.403E-0005
1 772E-0004
2 5178-0004
0 0GOE+G000
9 220E-0006
1 141E-0005

Anexos Fl 120/186




Acude Ubaldinho
Calculos de Percolagio

nov/96

11¢ 263 50 281 00 281 99 o 99 2.393E-0005
120 263 hO 282 00 z2ez Q0 o 00 2 632E-0005
121 271 oan 2¢3 0Q 282 43 19 43 0 QQ0E+0000
122 271 o0 274 00 -8z 2¢ g 20 4 535E-0006
123 271 00 279 oo 282 090 3 00 5 150E-0006
124 271 00 281 0Q 28z 00 1 00 4.141E-0006
123 271 an 282 €O 282 00 ¢ 00 3 721E-0006
12¢ 278 50 263 00 282 20 19 20 0 000E+0000
127 272 50 274 0G 282 N9 8 09 2 148E-0006
128 278 50 279 00 28z 00 3.00 2.426E-0006
129 278 50 251 GO 282.00 1 00 2 364E-0006
13 78 Lo ;82 00 282 00 ¢ 00 2 300E-0006
131 28e O 261 ap 282 04 19 09 0 000E+0000
132 ZRR 00 274 00 282 04 a 04 1 Q0BE-0006
133 286 a0 27% 00 282 0N 3 00 1 140E-0006
31 2RE NN Z2R1 nn 282 0N 1 N0 1 075E-9006
35 216 06 282 00 282 0N no0f 1 026k-0006
136 293 50 263 00 282 04 19 04 1 Q0NE+0000
137 293 50 274 00 28z 02 8 02 4 574E-0007
138 293 50 279 00 282 00 3 00 5 165E-0007
139 293 50 781 On 282 on 1 N0 4 655E-0007
140 2%3 ho 287 00 292 00 it 00 4 320F-0007
141 310 nn 2€72.40 282 01 19 01 0 000E+0000

: B - - B PRSI I R f, GYRF Dot
L3 R Toen et o 3 00 9 179E-0008
144 315 ) gL 292 00 1 oo 1 985E~0007
145 319 00 282 00 28z 00 o 09 1 162E-0007
148 326 50 263 0g¢ 282 0O 19 00 0.000E+0000
147 326 50 274 00 282 00 g8 00 1 443E-0008
148 326 50 279 00 282 G0 3.00 1 645E-0008
149 326 50 281 00 282 00 1 00 1 843E-0008
150 3ze 50 282 00 282 00 0 D0 1.899E-0008
151 342 00 263 00 282 00 19 00 0.000E+0000
152 343 00 274 00 282 90 g8.00 2 565E-0009
153 343 00 272 90 282 00 3 00 2 909E-0009
154 343 00 281 00 282 00 1 00 3 049E-0009
155 342 00 z82 00 282 00 0 00 3 100E-0009
156 359 50 263 Q0 282 00 19 00 0 000E+0000
157 359 50 274 00 282 0C 8 00 4,509E-0010
158 35% 50 279 00 282 00 3 00 5 114E-0010
159 359 50 281 00 282 €0 1 00 5 164E-0010
160 a59 50 282 00 282 00 0 00 5.072E~0010
161 376 00 263 00 282 00 19 00 0 00QE+0000
162 31o Q0 274 09 282 0Q 8 00 7 4278-0011
1e3 376 00 279 00 282 00 3.00 8 407E-0011
164 i7e 00 281 a0 282 00 1 00 8.288E-0011
165 37¢ 00 282 00 282 00 0 00 8§.001E-0011
166 400 00 263 00O 282 00 19 00 Q0 CO0E+0000
1e7 4G0 00 274 GO 282 00 8 00 0 000E+0000
168 400 00 279 00 282.0C 3 00 0 QOOE+0000
163 400 Q¢ 281 o¢ 282 00 1 00 1.055E-0014
170 400 QQ 282 00 282.00 0.00 8 232E-0012
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N
H

Agude Ubaldinho
Calculos de Percolagio 1 w

E
nov/96
Barragem de Ubaldinho - Ceara - Anexo l4
*** ENGEOS *** Engenharia e Geotecnia S/C %Ltda
PERCPLAN - programa de analise de percolacao piana - MEF
G S OEZXPERT - W Hachich Engenharia 5/C Ltda - (011) 570 3737
TIPO DE ANALISE FLUXO BIDIMENSIONAL CONFINADC
DADCS GERAIS
NUMERO DE MATERIAIS 5
NUMERO DE NOS 170
NUMERQ DE ELFMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCIPAIS ANGULD ENTRE
MATERTAL K1 K2 K1 F OX
1 I AnRTANE-NNNR T NPANRE-QNOGA n 0o
~ - " 3 EELE Y A Y | 140
. AR BN | KIATA IR R TUE 0 o
1 I Quimar-4005h Lon0ONF-0005 0 o0
5 1 2000dE-0005 i 0GONOE-0005 0 00
DALOS DCS NOS
NO CGORDENADAS DOS NOS COND CARGA VAZAO
N R X CONT HIDRAULICA
1 Q a0 263 aQ 1 296 00 0 000
2 0 29 274 20 1 296 00 0 000
3 0 00 279 0C i 296 00 0 200
4 o 290 281 GO 1 296 00 0 000
5 0 Qo 282 40 1 296 00 ¢ 000
6 40 00 2€3 00 ¢ o 0o 0 000
7 40 00 274 00 0 0 a0 0 000
g 40 20 279 00 0 0 00 0 000
g 40 0D 281 00 G o 00 0.000
ic 40 00 282 CG 1 296 00 0 000
1i 80 00 283 Q0 0 o 00 0 000
12 80 an z74 00 0 0 00 0 000
12 g0 ac 279 00 G 0 00 0.000C
14 80 09 281 09 0 0 00 0.000
15 8¢ 00 282 00 1 296 00 0 000
1 120 20 263 00 0 0 00 0 000
- 1z0 ae 271 00 0 6 00 0 000
18 120 nQ 279 o¢ 0 0 00 0.000
19 i29 vo =81 20 0 0 00 Cc 000
20 120 no 282 40 1 296 00 0 000
21 120 ao 284 00 1 296 00 0 000
2 130 0¢ 2e3 00 8] 0 00 0 000
23 130 a0 214 o0 0 0 00 0 000
24 120 an 279 0o 0 0 00 3 000
25 130 00 281 00 0 n 0 ¢ 000
2 130 a0 282 00 0 0 00 0 000
K 130 0OC 284 o0 1 29¢ Q0 ¢ 000
28 140 06 263 0OC 1] 2 00 0 000
29 140 09 274 G0 9 [LAN] 0 000
30 140 00 279 90 Q 0 00 0 000
31 140 ac 281 @0 0 0 00 0 000
£ i40 00 28z e 0 0 00 0 000
33 140 €O 284 00 1 296 00 0.000
34 160 0C 263 00 0 0 00 ¢ 000
3S ien 0n 274 0C G 0 00 0 000
36 169 0O 279 00 a 0 00 0 000
Ex 160 nn 231 129 0 0 00 0 000
38 160 0f 282 00 Y 0 00 0 000
39 1E0 00 284 03 H 296 00 0 000
4qQ 170 co 263 00 0 0 00 0 000
41 170 o¢ 274 00 0 0 o¢ 0 000
42 170 ng 278 oC i} 0 00 0 0go
43 i7e 02 I8l o¢ a 0 60 0 000
44 170 00 282 0n 0 0 00 0 000
45 170 06 284 00 1 29¢ 00 0 000
46 igs 09 263 0C a o 00 0.000
47 180 =0 274 an o] 0 90 o 000
48 180 0 279 00 1] 0 00 0 000
49 i80 00 281 40 0 0 00 0.000
50 Lgo og 282 on 1] 0 Q0 0 000
31 80 02 284 or i 296 00 9 000
5z 180 o0 263 ¢0 0 ¢ 00 0 900
3 190 9C 274 0C 0 0 20 0 000
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122

134
135
L3¢
137
138

Ay
2017
207
207
207
207
~14

il

14
214
221
221
221
221
221
228
228
228
228
228
235
235
235
235
235
240
240
2490
240
240
246
246
246
246
246
251
251
251

251.

251

256.

256
256
256
256
263
263
263
263

[ R ]
DO OO

11
00
00
00
0o
00
nn

TN
il
o
0o
a0
a0
oo
na
a0
oo
o
og
od
[sli}
[HY)
00
00
00
50
50
50
50
50
00
20
Q0
00
oo
oQ
00
00
ng
811
oo
0o
[ely]
09
co
50
50
50
50

279 00
281 00
282 00
284 00
263 00
274 00
279 00
281 00
282 00
284 00
263 00
274 00
zZ79 00
281 00
Zr2 00
284 00
2673 O
274 oo
279 00
281 00
282.00
284 00
263 0N
TR

HE B
P L Y
282 00
263 00
274 00
279 00
281 00
282.00
263 00
274 00
27% 00
281 00
282 00
263 00
274 00
279 00
281.00
282 00
263 00
274 00
279 00
281 00
282 00

i s = e e N e - R = =N = T o N o N g e e e B e B B B R R e el OO0O0O00CO00O0O0OGCE TO0—~,0OVSC~0000O0~,O000S—~O0D

296 00
0 00
0 00
0.00
0 00
0.00

296 00
0 0qg
0 00
0.00
0 00
0 00

296 00
0 00
n g
0 00
0.00
0.00
0 00
0 00
0 00
0.00
0 00
0 00
0 00
0.00
0.00
0 00
0.00
0.00
0 00
0 00
0 00
o 00
0.00
0 00
0 00
0 00
0.00
0.00
o 00
¢ 00
0 090
0.00
0 00
o 00
0 00
0 00
0 00
0 00
0.00
0.00

282 00
0.00
0.00
0.00
0 00

282 00
0.00
0 00
0 00
0 00

282.00
0 00
0 00
0 00
0.00

282 00
o 00
0.00
0 0O
o 00

282.00
0 00
0 00
0 00
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0.000
0 000
0 000
0.000
0 0G0
0.000
0.000
0.000
0 000
0 000
o 000
0 000
0.000
0.000
0 000
0.0060
G 0650
0.000
0.000
0 000
0 000
0 000
n 000
11y
0 0D0
0 o000
0.000
0.000
0 000
0 000
0.000
0 000
0.000
0 000
0 000
0 000
0 000
0 000
0.000
6.000
0.000
0 000
0 000
0 000
0.000
0.000
0 ¢0o
0 000
0.000
0.000
0 000
0 000
0 Qoo
0 000
0.000
0 000
0 Qo0
0 gon
0 000
0 000
0.000
o 000
0.000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0.000
0.600
0 000
0 000
0 000
0 000
0 000
0.000
0 000
0 000
0.00n
c 00D
o 000
0.000
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14n

142

142
159
151
15Z2
153
154
155
156
157
158
159
160
1F]

e

iv]
i€5
166
167
168
169
170

DADOS DOS ELEMENTOS

NUMERCO DO
ELEMENTO

=
[~ AN DR PR AR o Y v RV ST NIV (VS

= e

= b e

17

28

5}

[PV RN PU R VS I VE I PU I
- N i T )

W W
~non

Al

Lo
Ay

-
o

a1

400
400
400
400
400

KO ©

(I8
ca
an
0n
oQ

281
282
2€3
274
279

=
=]
[

Whw X~ O b Wl o do

S NN R T

'4

66

=

L Bt B o e B e B o B i |

[

DoOOoOoOo oD

T OO0 R OO0ROFOD OO0 SO

- O S —

0 00

282 00

0 00

0 00

0 00

0 00

282 00

0 00

0 00

0 o0

0 00

282 00

0 00

0 00

0 00

0 00

282 0N

0 00

0 00

0 00

0 00

282 00

0 nn

0o

o ra

[SERIH)]

282 00

o on

0 o0

0 00

G 00

282 00

NUMERC DO
NC L MATERIAL

2 5
3 4
4 3
5 2
7 5
8 4
S 3
1o 2
12 5
13 4
14 3
15 2
17 5
18 ]
19 3
2 2
21 1
22 S
2 4
25 3
26 2
27 1
29 S
390 4
31 3
32 2
33 1
35 5
34 4
27 3
38 2
39 1
41 5
42 1
43 3
44 2
45 1
47 5
48 q
4¢ 3
sc 2
51 1
33 5
4 4
55 3
56 2
5% 1
59 5

000156
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0 €00
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0.0C0
0 000
o 000
Q0 000
0.000
0 000
0 000
0 000
0 nan
2 000
0 000
0 000
9 000
0 000
0 090G
i~ firy
0 000

novi96
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Acude Ubaldinho 1
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5% 65 66 60 4
er &¢ €7 61 3
6. 67 68 62 2
6" 68 69 63 1
&4 70 71 65 5
€5 11 w2 &6 4
66 72 7 67 3
&7 73 74 68 2
€8 74 5 69 1
10 16 17 71 5
71 77 78 72 q
15 78 19 73 3
73 19 80 74 2
76 81 82 7 5
71 82 B3 78 4q
78 83 84 79 3
79 84 85 80 2
81 86 87 82 5
82 27 88 83 4
83 88 89 24 3
84 8o 90 85 2
86 91 92 87 5
v a? 93 L 4
. ‘el 2y 3

o a) as aq 2
@ ag 97 2 5
a; 97 98 93 q
93 98 99 94 3
94 99 100 a5 2
96 101 102 97 5
97 102 103 ag 4
98 103 104 99 3
ag 104 105 100 2
10z 106 107 102 5
102 107 108 103 1
102 108 109 104 3
104 109 110 105 2
106 111 112 107 5
107 112 113 108 q
108 113 114 109 3
10¢ 113 115 110 2
111 116 117 1iz 5
£l 117 118 113 4
11z 118 119 114 3
114 119 120 115 2
11€ 121 122 117 5
117 122 123 118 3
118 123 124 119 3
119 124 125 120 2
121 126 127 122 5
122 127 128 123 4
123 128 129 124 3
124 129 130 125 2
126 131 132 127 5
27 132 133 128 q
128 133 134 129 3
129 134 135 130 2
131 136 137 132 5
132 137 138 133 4
133 138 139 134 3
134 139 140 135 2
13+ 141 142 137 5
137 142 143 138 4
138 143 144 139 3
139 144 145 140 2
14 146 147 142 5
142 147 148 143 4
142 148 149 144 3
144 149 150 145 2
i46 151 152 147 5
147 152 153 148 4
148 153 154 149 3
14% 154 155 150 2
151 156 i57 152 5
152 157 158 153 4
153 158 154 154 3
154 159 160 155 2
156 161 162 157 5
157 162 163 158 4
158 163 164 159 3
15¢ 164 165 160 2
i61 166 167 162 5
162 167 168 162 4
163 1€8 169 164 3
164 163 170 165 2
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Acude Ubaldinho

Calculos de Percolagio 1
nov/96
CICLG NUMERO i
PASS0 1
LaMayY g
LBMED 5 94

FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERQ VALAOQ
1 4 2&6%E-0009
2 -1 25BE-0008
3 -3 918E-0007
4 -5 92CE-0007
5 1 017E-0006

10 -2 517E-90007
15 2 3h I 000
0 | &591 00049
21 & RILE-0Q09
- L Z3ICE-CAN2
N TR o
15 * 550k OO0
H 3 0e5E-0007
57 2 633E-0007
63 i 9L5E-0007
65 2 466E-0007
15 1 521E-4007
115 -1 518E-0004
120 -1 651E-0Q05
125 -3 85%E-0007
130 -o B43E-0007
135 -2 7145-0007
140 -1 742E-0007

145 -6 272E-0008
159 -1 025E-0008
155 -1 €73E-000%
ies -2 729E-0010
165 -4 76%E-0011
170 -6 169E-0012

FLUXOS TOTAIS DC SISTEMA
ENTRANDO = 1 712E-0004
SAINDC =-] 712E-0004

Anexos F1 127/186
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CARGAS HIDRAULICAS E FRESSOES NEUTRAS
COCRDENADAS DOS NOS

NO
NUMERO

E I, AN, IS PV VI

o o

X
o
]
0

N

0
40
40
40
40
40
B8O
80
80
80
80

120
120
12

120

“

LY

13N
130
130G
136G
130
130
140
140
140
140
140
140
iel

S

b b e
AR D LD D WD D 2
i in N O D

[
D0
Do

[ 8
oo
[ R=

203

N
)
2

200
207
207
207
207
207
207
214
214
214
z114
214

Ll

a0
00

o
uls}

el
263
27

279
281
282
284
263
274
279
281
2R2
284
263
274
279
281
282
284
263
274

282

263

274

279
281
282
284
263
274
279
281

282

284
263
274

279 ¢

281
282
284
263
274
279
281
282

263

Y
263
274
274
281
282
263
214
279
2B1
282
263
274
279
281
282
263
271
279
2R]

1 14]
00

Q0
no

(M}

.00
01}

an
no
20

CARGA
HIDRAULICA
296 00
226 00
296 Q0
2%6 00
296 00
296 00
296 00
296 00
296 00
296.00
296.03
296 02
226 N0
296.00
296 00
295 51
295 12
295 97
295 98
i N
2686 Mo
294 78
294 87
294 95
294.95
294 95
296 00
293 BB
293.91
293.93
293 93
293 93
296 00
291 90
291 90
291 90
291 %0
291 380
296 00
290.88
290.89
290 8%
290 89
290 B89
296 00
289 87
289 87
289 87
289 87
289 87
28¢ 00
288 85
288 85
288 85
288 85
288 8§85
296 Q0
288 34
288 34
288 34
288 34
288.34
296 00
287 83
287 83
287 82
287 83
287 83
296 0D
287 12
287 12
287 11
287 11
287 11
2%6 00
286 40
286 40
286 40
286 40
286 40
285 70

PRESSAQO NEUTRA
(UNID DE CARGA)
33 00
22 00
17.00
15 00
14.00
33.00
22 00
17 00
15 00
14.00
33.03
22 02
17 00
15.00
14 00
32 51
21.72
16.97
14.98
14 6o
2.00
3L 78
20 87
15 95
13 95
12.95
12 00
30 88
19 91
14 93
12.93
11.93
12 o0
28 90
17.9%0
12.9%0
10.9%0
9.90
12.00
27 88
16 883
11 88
9.89
8.89
12.00
26 87
15 87
10 87
8 87
7 87
12 00
25 85
14 85
9.85
7.85
€ 85
12 00
25.24
14.34
9 34
7 34
6 34
12 0o
24.83
13.83
8.83
6 83
5 83
12 00
24 12
13.12
8.11
6 11
5.11
12.00
23.40
12 40
7.40
5 40
4 40
22 70

000159

Acude Ubaldinho
Calculos de Percolagio

FUNCAO
FLUXO
2.134E-0009
-2.021E-0009
-2.042E-0007
-6 961E-0007
-4 B38E-0007
0 000E+0000
-3.664E-0008
-1.140E-0008
~1.785E-0008B
-1 014g-0007
0 000E+0000
4.184E-0007
4 793E-0007
7 792E-0007
9.510E-0007
0.000E+0000
6.545E-0006
g 273E-0006
6 010E-Q00S
o, GOLEF [IH)G
1 &8QE-0Q004
¢ 000E+0000
9 253E-0006
1.418E-0005
1.237E-0004
1.799E-0004
1 680E-00014
0 000E+0000
1 054E~-0005
1.555E-0005
1.1675-0004
1 670E-0004
1 681E-0004
0 ODOE+0000
1.110E-0005
1.617E-0005
1 178E-0004
1 6B6E-0004
1 684E-0004
0 00QE+0000
1 116E-0005
1.623E-0005
1.178E-0004
1.686E-00014
1.686E-0001
0 000E+0000
1 119E-0005
1 627E-0005
1 :80E-0004
1.689E-0004
1 689E-0004
0 000E+0000
1 121E-0005
1 630E-0005
1.182E-0004
1 692E-0004
1 692E-0004
0 DO0E+000C
1 121E-0005
1 632E-0005
1 1B4E-0004
1 694E-0004
1 694E-0004
0. 000E+0000
1.122E-0005
1 632E-0005
1 1BSE-0004
1 696E-0004
1 697E-0004
0 000E+0000
1 121E-0005
1.632E-0005
1 187E-0004
1 699E-0004
1.699E-0004
0 000E+0000
1 118E-0005
1.629E-0005
1 187E-0004
1 699E-0004
0.000E+000¢
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221
poay§
¥
a7l
228
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271

278
278

278

286

293
293
293
293
310
310
310
319
310
I2e
32¢
326
2zZs
326
343
343
343
343
343
359
35¢
3t
359
359
27¢
376
37&
376
37é
4C0

00
a0
an
on
oc
0
[814]
0o
00
Q0
1]
oo
an
0o

00

QLW
OO DD DD O

282

282
263
2714
279
281
282
263
274
279
281
282
263
274
279
281

263
274
279
281
282
262
214
279
281
282
263
274
279
281
282
263
274
279

281

282

274
27

281
282

263

284
284
284
284
284

282
282
282
282
282
282

282
282
282
282
282
282
282
292
282

282

282
282
282
282
282
282
282
282
282

00

11 69
6 68
4 68
3 68

22 00

17 98
5 96
3 96

21.32
10.28
5 21
3 24
2 24
20 81
9 74
4 &8
2.68
1.68
20 34

1a 87

0 00
19 00

000160
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1 110E-0005
1 620E-0005
¥ 187E-0004
1 699E-0004
0 O00E+0000
1 093E-0005
1 602E-0005
1 186E-0004
1 699E-0004
0.000E+000Q0
1 059E-0005
1 563E-0005
1 185E-0004
1 699E-0004
0 O00DE+0000
1 ONTE-NGNS
1 S506E-1005
1 183E-~0004
1 &99E-0004
0 000E+0000
9 171E-0006
1 403E-0005
1 182E-0004
1 Fn9F nong
0 OUGE+00Q0
7 862E-0006
1.222E~0005
1 151E-0004
1.699E-0004
0.000E+0000C
6.126E~0006
9 004E-0006
6 621E-0005
9 402E-0005
0 00QE+0000
3 456E-0006
4 276E-0006
8.951E-0006
9 847E-0006
0 0Q0QE+0000
1.700E-0006
1.930E-0006
1 554E-0Q006
1 39BE-0006
0 00CE+0Q0Q0
8 052E-0007
9 095E-0007
8 867E-0007
8.628E-0007
0 00QE+0000
3 780E-0007
4 275E-0007
4 034E-0007
3 B49E-0007
0 QODE+0000
1.715E-0007
1 936E-0007
1 746E-0007
1 621E-0007
0 DOOE+0D0DO
3 021E-0008
3 441E-0008
4 070E-Q008
4 361E-0008
0 Q00E+0000
5 412E-000%
6 167E~0009
6 912E-0009
7 123E-0009
0.000E+0000
9 §19E-0010
1 091E~0009
1 144E-0009
1 163E-0009
0.000E+0C000
1 691E-0010
1 318E-0010
1 937E-0010
1 S03E-0010
Q.000E+0000
2 785E-0011
3 153E-0011
3 110E-0011
3 0N3E-0011
0 000E+Q0QO0
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Acude Ubaldinho
Calculos de Percolagio
nov/96
0.000E+0000
0 DOOE+0000
1 75BE-0014
3 102E-0012
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Acude Ubaldinho .
Calculos de Percolagio 1 Ll

nov/96

Barragem de Ubaidinhc - Ceara - Anexoc 15

*** ENGEOS *** Engenharia e Gectechia 5/C Ltda

PERCPLAN ~ procgrama de analise de percolacao plana - MEF
GEOEZXPERT - W Hachich Engenharia S5/C Ltda - (011) 570 3737

TIFO DE ANALISE FLUXO BIDIMENSICNAL CONFINADO

DADOS GHRAIS

NUMERC DE MATERIAIS 5
NUMERC DE NOS 179
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98

PROPRIEDADES DOS MATERIAIS

NUMERO DO PERMEARILIDADES PRINCIPAILS ANGULO ENTRE
MATERIAL K1 K2 Kl E OX
1 1 "NCARE-NZOR 1 I200GE-0G08 o 00
oo LN RN S 1Y oG
ERLIEACR SRR | EERUULRLET VLY (U
3 DOBJIME-nongS ] NMYORVE-DYNS o 00
5 i DQOUDE-D00S 1 D0O0O0E-(Q05 0 00
DADOS DOS NOS
NQC COORCENADAS DOS NOS COND CARGA VAZAO
N R X Y CONT HIDRAULICA
i o 02 263 00 1 296.00 g.000
z ¢ 02 274 00 1 296.00 0 000
3 ¢ an 279.00 1 296 00 0 000
4 0 no 281 00 1 296 00 0 000
5 0 G0 282 00 1 296 00 0 000
& 49 €0 263 00 0 o 00 o 000
3 40 (0 274 DO 0 0 00 0 000
8 40 oOn 279 00 0 o oo Q0 000
9 40 00 2B1 00 ] 0 00 0.000
1c 40 04 282 00 1 296.00 0 000
11 80 00 263 00 0 0 00 0 000
12 80 00 274 00 0 0 00 0 000
13 80 (0 279 00 0 g 00 0 000
14 80 a0 281 00 o 0 00 0.000
15 BO O 282 00 1 296 00 D.000
le 120 0N 263 00 s} 0.00 0.000
17 i20 oo 274 00 0 0.00 0.000
18 120 00 279 00 0 0 00 0 000
1¢ 220 00 281 Q0 5] 0 00 0 000
20 iZo 02 282 900 1 296 00 0 000
21 120 M 285 00 1 296 00 0 000
22 130 00 263 00 0 0.00 o 000
23 130 0O 274 00 0 o a0 0 000
24 130 00 279 00 0 0 00 0.000
25 130 04 281 00 0 0 00 0 000
26 130 OC 282 00 0 Q oo 0 000
27 130 0 285 00 1 296 00 0 000
28 14¢ on 263 00 0 0 00 0 000
29 140 on 274 00 L} 0 00 0 000
30 140 02 2749 0N g 0 00 a 000
31 1490 On 281 00 9 0 00 0 000
32 140 00 282 00 0 0 00 0 000
33 140 nn 285 00 1 296 00 a aoo
34 160 00 263 00 0 0 00 0.000
35 160 95 274 00 ] 0 00 0. 000
36 160 a0 279 00 1] 0 00 0 000
37 160 00 281 00 0 0 00 0 000
a8 160 00 282 00 0 0 00 ¢ 000
3¢ 160 0% 285 @0 1 296 00 0 000
4¢ 170 00 263 0C 0 0.00 0 000
0% 170 60 274 00 Q 0 00 Q 000
42z 170 09 279 00 0 0 00 0 000
q3 170 00 281 oO¢C 0 0 00 0.000
44 179 50 282 00 0 0 00 0.000
a5 170 oo 285 00 1 296 00 0.000
L1 180 a0 263 00 0 0 00 0.000
47 180 00 274 00 0 0 00 0 000
48 i8n of 279 00 0 0 00 0 000
9 i80 04 281 Q0 0 0.00 0 000
50 lL80 ro z82 00 Q 0 00 0.000
51 180 4G 285 00 1 296 00 0.000
52 190 0G 263 00 o 0 00 ¢ 000
53 130 oG 274 00 u) 0 00 0 000

Anexos Fl 132/186




il3
129
W21
122
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128
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190
180
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195
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Acude Ubaldinho

Calculos de Percolagdo

¢ 000
0 000
9 000
0.000
0 000
0 000C
0.000
0.000
0 000
0 000
0 000
o 000
0 000
0 000
0 000
9 000
0 009
0 000
0 000
0 000
0 000
0 oco
0 00n
SEIuyl
0.000
0 000
¢ ooo
0 000
0 000
0 000
0 000
0.000
0 000
0 000
o 000
¢ 000
¢ 000
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 Q00
0 000
0 000
0.000
0.000
0 000
7 00C
0 000
0.000
0.000
0.000
0 000
0 000
0 000
0 000
0 Qo0
0 Q00
0 000
0 000
0 000
0 Q0o
0 000
0 Q00
0 0060
0.000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
9 000
0 000
0 000
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Acude Ubaldinho

Calculos de Percolagdo

nov/96
139 293 50 281 00 0 0 00 0 000
140 293 50 282 00 1 282 00 0 000
141 319 o 263 00 1] 0 00 0 000
14" A0 o T rT4o0On a 0 00 c 000
11 ERRIENATE 270 Aan 0 0 00 0 000
L11 Lpiio rui 41 i} 0 0 0o o 000
145 3N @ 2R2 0N 1 282 00 0 000
146 326 50 263 00 0 0 00 0 000
147 3?8 5C 274 00 0 0 00 0 000
148 126 50 2719 00 o] 0 00 0 000
149 32 50 2Bl 00 0 0 00 0 000
150 326 S0 282 00 1 282 00 0 000
151 343 00 263 N0 0 0 00 0 000
152 342 00 274 00 o] 0 00 0 @00
153 343 09 279 00 0 Q0 00 0 000
154 342 00 281 00 0 0 00 0 000
15% 343 0n ;82 a0 1 282 00 0 0nn
156 359 50 263 09 0 0 00 0.000¢
157 359 50 274 00 1) 0 00 0.000
158 359 50 279 oD I} 0 00 0.000
159 350 50 2RI 0O 0 0 0o 0 N00
160 159 Yn 2872 N0 1 282 00 ) 000
iFl 274 an 2643 00 0 0 9n 0 000
N P LTy r n Ny 1t nNHn
ML =L U e e J 0 ro ¢ 000
1e4q Jin 1 281 Q0 D] 0 00 0 000
165 376 00 282 00 1 282 00 0.000
166 400 on 263 00 0 0 00 0.000
167 400 00 274 060 0 0 0o 0.000
168 400 OO0 279 00 0 0 00 0.000
169 400 0OD 281 00 0 Q0 00 0.000
170 400 00 282 00 1 282.00 0 000
DADOS DOS ELEMENTCS
NUMERQ DO NUMERO DO
ELEMENTO NO T NO J NO K NO L MATERIAL
i 1 6 7 2 5
2 2 ? 8 3 4
2 3 B ] q 3
q ] 9 10 5 2
5 6 il 12 7 5
€ 7 12 13 8 L
? 8 13 14 9 3
8 9 14 15 10 2
g 11 16 17 12 5
10 12 17 18 13 q
11 13 18 19 14 3
12 14 1e 20 15 2
13 16 22 23 17 5
id 17 23 24 18 4
15 18 24 25 19 3
1e 1e 25 2e 20 2
i7? 20 26 21 21 1
18 22 28 29 23 5
19 21 29 a0 24 4
20 2 30 3 25 3
21 25 31 32 26 2
22 2¢€ 32 33 27 1
23 28 34 35 29 5
24 29 35 36 30 4
25 30 36 37 31 3
26 31 37 3s 32 2
21 32 38 39 33 1
28 34 40 41 35 5
29 35 41 42 36 4
30 3€ 42 43 37 3
3 37 43 44 38 2
32 38 44 45 39 1
33 40 46 47 41 5
34 41 47 48 42 4
35 42 48 49 43 3
3e 43 49 50 44 2
37 44 50 51 45 1
38 46 52 53 47 5
39 47 53 54 48 4
40 48 54 55 49 3
41 49 55 56 50 2
42 50 56 57 51 1
43 52 58 59 53 5
44 53 59 60 54 4
45 54 €0 61 55 3
16 5% el 62 56 2
a7 %6 62 63 57 1
48 SE 64 65 59 5

Anexos F1 134/186
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Acude Ubaldinho
Calculos de Percolagio

nov/96
CICLC NUMERD 1
PASSO 1
LBMAX 8
LBMED 5 94
FLUK® ATRAVES DAS FRONTEIRAS
NO
NUMERC VAZAQ
1 4 278F-0009

2 -1 261E-0008
3 -3 92€E-0007
4 -5 933E-0007
5 1 01%E-0006
10 -2 523E-0007

15 2 362E-000¢
20 1 &e2FR-0004
2l 4 TRTE-ONG

4%y T
. [ A R
1l 1 92vp-0007
45 I TQIE-0007
51 2 047E-0Q007

57 1 758E-0007
63 1 278E-0007
69 1 646£-0007

] 1 013E-0007
115 -1 5316E-0004
1240 -1 642E-0Q005
125 -3.853E-0007
13c -6 B32E-0007

135 -2 T10E-Q007
14¢ -1.73%E~0007
145 -6 262E-0Q008
150 -1 0232E-Q008B
155 -1 870E-0009%
le0 -2 124E-00190
le5 -4 7¢1E-0011
I7c¢ -6 159E-00L2

FLUXCS TOTALS DO SISTEMA
ENTRANDD = 1 70%E-0004
SAINDO =-1 T0%E-0004

CARGAS HIDRAULICAS E PRESSOES NEUTRAS

NO COCRDERARDAS DOS NOS CARGA PRESSAQ NEUTRA FUNCAO
NUMERQ X T HIDRAULICA (UNID.DE CARGA] FLUXO
1 ¢ 00 263 00 296 00 32 00 2 139E-0009
2 ¢ 00 274 00 296.00 22 00 -2 025E-0009
3 0.00 279 00 296.00 17.00 -2.046E~0007
4 0 00 281 00 296 00 15 00 -6.976E-0007
5 0 00 282 00 296.00 14 00 -4 849E-0007
=] 40 00 263 00 29¢ 00 33.00 0.000E+0000
7 40 00 274 00 296.00 22 00 -3.684E-0008
8 40 &0 272 00 296 00 17.060 -1.163E~-0008
2 40 00 281 00 296 00 15 00 -1.828E-0008
10 40 €0 282 00 296 00 14.00 -1 016E-0007
11 80 00 263 00 296 03 33 03 0 000E+0000
12 80 CO 274 0O 296 02 22 02 4 211E-0007
13 80 00 279 00 296 00 17 00 4 828E-0007
14 80 00 281 00 296 00 15 o0 7 836E-0007
15 89 00 282 00 296 00 19 00 93 531E-0007
16 120.00 263 00 295 51 32 51 0. 0D0E+0000
17 120 60 274 Q0 295 11 2l 11 & 535E-0006
18 120 00 279 00 295 97 18 97 9.264E-0006
1o 120 00 281 00 295 98 14 98 6.021E-0005
z0 120,60 282 00 296 00 14,00 B.525E-0005
21 120 00 285 90 296 00 11 00 1 €84E-0004
22 130 20 263 Q0 294 78 31.78 0 O00E+0000
23 130 {0 274 00 224 87 20 87 9 223E-0006
24 i30 00 279 00 294.95 15.95 1.411E-0005
25 130 06 281 00 294 95 13.95 1 223E-0004
26 130 0G 282 00 294 95 12 95 1 778E-0004
7 130 0C 285 00 296 00 11 00 1 6B4E-0004
2B 140,00 263.00 293 87 30.87 0.000E+0000
28 140 00 274 00 2%3 90 1¢ 90 1 054E-0005
i 140 GO 275 00 293 &3 14 43 1 556E-0005
31 140 20 281 00 293 93 12 93 1 171E-0004
Az 140 a6 282 00 293 93 11.93 1.677E-0004
EX i4c¢ 00 285 00 296 00 11 00 1 685E-0004
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Acude Ubaldinho
Calculos de Percolagio 1 L 3

nov/96
34 1&0 Q0 2e3 09 291 §9 28 89 0 Q00E+0000
35 16D 0D 274 DO Z25%1 89 7 89 1 1118-0005
3¢ 1eC¢ DQ 279 00 291 89 12 g4 1 618E-0005
37 ler @0 281 00 291 89 10 B9 1 179E-0004
3B Len Qg 2B2 a0 291 89 2 g9 1 688E-0004
3z 160 920 285 00 296 00 11 00 1 6B6E-0004
40 170 QC 263 00 290 83 27 88 0 000E+0000
41 17n 00 274 00 290 813 16 88 1 116E-0005
42 170 09 279 10 290 88 11 ¢8 1 625E-000%
43 27C GO 281 oo 290 88 9 88 1 179E-00014
44 170 00 28z 00 230 88 g B8 1 688E-0004
45 170 Qo0 285 00 2%¢ 00 11 00 1 6B88E-0004
16 180 Qo 263 00 289 8o 26 86 0 00OE+0000
a7 180 00 274 00 289 Be 15 86 1 11%E-0005
48 180 00 279 00 289 86 10 86 1 628E-0005
49 180 00 281 00 289 86 8 86 1 181E-0004
50 180 06 282 00 2B9 86 7 A6 1 690E~C004
51 180 20 285 00 296 00 11 0a 1 690E-0004
5z 190 00 263 00 288 84 25.84 0 00CE+0000
53 190 00 274 00 288 84 14 B4 1 120E-0005
54 190 00 27¢ 00 288 94 9 84 1 630E-0005
55 190 00 231 090 i88 84 T 84 1 182E-0004
14 jen nn SR IH 288 24 6 84 1 692E-0004
Lo et 1j nno 1 fazy -untig
5% [ Ledoan |e 21 25 33 0 O0CE+DQOOD
5% L4s P Y JRA 31 14 33 1.121E-0005
ELC 195 21% No 288 33 2 33 1 631E-0005
£l 185 © 2891 OO 288 33 7 33 1 183E-0004
2 195 282 00 288 33 © 33 1 593p-0004
63 185 285 00 296 00 11 00 1 693E-0004
64 200 263 00 287 82 24 BZ 7 000E+0Q000
65 200 274 00 287 82 13 82 1 121E-0005
686 260 279 00 287 82 8 82 1.631E-0005
7 2an 281 00 287 82 6 82 1 1B4E-0001
68 200 282 00 287 82 5 B2 1 695E-0004
69 200 285 00 296 0C 11 00 1 695E-0004
70 207 263 00 287 1: 24 11 0 000E+0000
71 2e7 274 00 287 11 i3 11 1 1Z20E-0005
i2 207 2732 06 287 11 8 11 1 630E-0005
T3 207 281 00 287 11 6 11 1 185E-0004
T4 207 282 00 287 11 5 11 1 697E-0004
75 207 285.00 296 (0 11 00 1.696E-0004
76 Zl4 263 00 286 40 23 40 0 Q00E+Q000
e 214 274 nd 286 3% 12 3¢ i 116E-0005
g 214 279 0o 286 29 T 39 1 626E-0005
19 214 281 20 286 39 5 39 1 185E-0004
a0 214 282 00 286 39 4 39 1 697E-0004
81 22% 2€2 00 285 €5 22 69 0 000E+0000
|2 221 274.00 285 6B 11 68 1 108E-0005
83 221 279 Do 285 &8 6 68 1 618E-0005
34 221 281 90 285 67 4 &7 1.185E-00049
a5 221 282 N0 285 67 3 87 1 697E-0004
8¢ c29 263 On 284 99 21 99 0 Q0QE+0000
87 o229 274 nop 284 97 10 87 1 N92E-0005
&8 ZZ8 279 00 28B4 96 5 96 1.599E-0005
89 228 281 90 284 %26 3 96 1 184E-0004
20 221 282 o 284 9& 2 96 1 6927E-0004
i 235 263 00 284 31 21 31 0 00QE+0000C
92 235 274 GO 284 2 10 27 1 057E-00035
93 235 279 00 28B4 24 5 24 1 561E-0005
94 235 281 00 284 2 3 24 1.183E-0004
as 215 282 04 284 24 2 24 1 697E~-0004
26 240 263 DO 2831 BC 20 B8O 0 DDOE+0000
97 Z40 274 Q0 283 74 9 74 1 00BE-0005
98 249 273 00 283 6§ 4 68 1 S04E-0005
99 242 281 00 283 o8 2 &b 1 1BLE-0004
in9 240 282 00 283 e8 1 &8 1 697E-0004
101 246 263 00 283 4 20 34 0 000E+0000
102 246 274 20 283 22 9 22 9 156E-0006
i03 248 0 279 00 283 11 4 11 1.401E-0005
104 24¢€ 281 09 283 11 2 11 1 1B0E-0004
1ns 24¢ 282 00 283 11 111 1 697E-0004
108 251 263 Q0 282 917 19 97 0 COQE+0000
197 251 274 4C 282 79 g8 79 7.849E~0006
108 Z5% 2782 00 282 58 3.58 1 220E-0005
109 251 281 00 282 5% 1 59 1 14%E-0004
110 251 282 20 282 59 7 59 1 697E-0004
111 25%6 2€3 QG 282 66 19 &6 0.000E+0000
112 256 219 oG 282.45 8 45 6.116E~0006
113 25€ 279 20 282 1¢ 3 10 8 990E-0006
1i4 2956 281 20 282 05 1 05 6 610E-0005
il5 25¢ 282 o 282 00 0 o0 9 387E-0005
1re 282 263 20 282 34 19 34 3.000E+Q000
117 263 2714 aon B2 18 8 18 3 451E-0006
i18 263 279 @0 282 00 3 00 4 269E-0006

Anexos Fl 137/186

000168



ils
120
122
123
124
125

133

140
141

HLE
igc

146

160

163
1€4
165
166
167
les
1€9
i7e

271

-~
o

Z71

;7=

~p
28R

AT

8¢
28¢€
28¢
293
293
293
293
2913
21"
i
JLm
310

32m

359

37¢

376
376
376
400
4900
400
400
400

281

2872
283
14
279
281
282
263
274
279
ZR1
282
263
.
2
24
282
263
274
27¢9
281
282
263
274
279
281
282
263
274
2749
281
282
263
274
279
281
282.
263
274
279
281
282

20
90
ag
an
o0
o0
o1}
ag
90
oo
00
(43
na
(3131
00
0f
90
L]
09
00
o0
0o
o

m
[H]
20
ao
oc
l]
o
00
ao
oc
o0
00

00
no
00
[s10]
00
00
00
00
00
o0
oo
no
00
09
30

282 06
282 00
282 1¢
282 0d
282 00
282 00
282 Q¢
282 08
282 03
282 00
282 00
282 €0
2Rr2 03
ZR2 027
282 00
282 00
282 00
282 02
282 01
282 00
282 00
282 00
282 00
P
282 00
82 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 Q0
282 00
282 00
282 00
282 00
282 00
282 00
282.00
282 00
282 00
282 (0
282 00
282.400

100
0 00
19 16
g8 08
3 00
1 00
0.00
i3 08
B.03
3.00
1 00
d 00
12.03
B 02
300
1 00
.00
19.02
8.01
3 00
1.00
0 00
19 00
1 00
3.00
1.00
0.00
19 00
8 00
3 oo
1 ¢o
0.00
19.00
8 00
3 00
1 oo
0 00
19 00
8.00
3.00
1.00
0 0o
15,00
8 00
3.00
1.00
0.00
19.00
8.00
3 00
1 00
0.006

Acude Ubaldinho
Calculos de Percolagio

8 937E-0006
9 831E-0006
0 00CE+0000
1 697E-0006
1 827E-0006
1 552E-0006
1 396E-0006
0.000E+0000
8 039E-0007
9.080E-0007
8 852E-0007
8 614E-0007
0 00DE+0000
3 I''AE-0007
4 26BE-0007
4 027E-0007
3 943E-0007
0 QQ0E+0000
1 712E-0007
1 933E-0007
1 742E-0007
1 6lg8E-0Q07
0 QOOE+00O00
3 DILE 01009
3 436E-0008
4 063E-0008
4 354E-0008
0 000E+0000
5 403E-0009
6.157E~0009
& 901E-0009
7 112E-000%
¢ 000E+0000
9.603E-0010
1.089E-0009
1.142E-G009
1.161E-0009
0 00CE+0CO0
1 688E-0010
1 315E-0010
1 3$34E-0010
1.900E-0010
0.000E+00Q00
2.781E-0011
3 148E-0011
3 105E-0011
2 S98E-0011
0.000E+0000
0.000E+Q000
0 000E+0000
1 600E-0014
3 096E-G012
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ANEXO 16
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Acude Ubaldinho

Caiculos de Percolacdo

nov/96

3arragem de Ubaldinho - Ceara - Anexo 1§
ENGECS *** Engenharia e Geotecnia S/C Ltda
PERCPFLAN - programa de analise de percolacao plana ~ MEF

-k

GEODEXPERT - W Hachich Engenharia 5/C Ltda - (011) 570 3737
TIPC DE ANALISE rLUXC BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERGC DE MATERIAIS 5
NUMERG DF NOS 170
NUMERO PE ELEMENIOS 133
LARGURA DE BANDA MAXIMA a9
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIAIS
NUMERO DO PERMEABILIDADES PRINCIPAIS ANGULO ENTRE
MATERIAL K1 K2 K1 E OX
1 1 NONANE-09ODP 1 DNODOE-0D008 0 0o
O TG Qnng n N
. EREUNUIGLENAATLE ] S OLGIVE-U00q o 00
3 i aQOeaF-uons 1L ouQQuF-0p05 0 00
5 1 000COE-0005 1 00000E-0005 0 00
DADCS DOS NOCS
NO COQRDENADAS DOS NOS COND CARGA VAZAQ
N R X b4 CONT HIDRAULICA
1 o 00 263 00 1 296.00 0 000
Z 0 00 274 00 1 296 00 0 000
3 0 oC 279 00 1 296 00 0 000
4 0 00 281 00 1 296 00 0 000
5 G 00 282 00 1 296.00 0.000
6 40 00 263 00 0 0.60 0.000
K 40 00 274 00 0 0.00 0 000
g 40 00 279 00 0 0 00 0 000
9 40 00 281 00 0 0 00 0 000
10 40 €0 282 0C 1 296.00 0.000
11 70 00 263 00 o] 0.400 0.000
1z 70 00 274 00 0 0.00 0.000
13 70 00 279 00 0 0.00 0 000
14 70 0G 281 00 t] 0.00 0.000
135 T0 00 282 00 1 296 00 0 000
16 100 o0 263 00 0 0.00 0 000
7 10C 0O 274 Q0 0 0 00 0 000
18 100 ¢O0 279 00 4] 0.00 0 000
19 i0Q 00 281 00 0 0 00 0.000
20 100 o0 282 00 1 296 00 0.000
21 100 00 284 00 1 296 00 0 000
22 120 00 263 00 o 0 00 0 000
23 120 oo 274 00 8] 0 00 0 000
21 120 on 279 09 n 0 00 0 000
25 L2090 Z81 00 0 0.00 0 000
20 120 00 282 00 8] 0.00 0.000
27 i20 Q¢ 284 00 1 296.00 0 000
28 140 0n 263 00 0 0 00 0 000
29 140 o0 274 00 0 0 00 0.000
30 14¢ GO 279 00 o] 0 00 0.000
31 140 00 281 90 o] 0 00 0 000
32 149 CO 282 00 0 0 00 0 000
33 140 OC 284 00 1 296 00 0.000
24 12 Ac 262 0Q 0 0 00 0 000
35 ied 0OC 274 N0 0 0.00 0.0a00
36 1a0 06 27% 00 0 0 00 0.000
37 160 0O 281 00 0 0.00 0.000
38 1€G €O 282 00 [ 0 00 0.000
32 1ec oo 284 00 1 296 00 0.000
40 170 ac 263 00 0 0 00 0 000
q1 170 06 274 00 0 0 00 0 000
4z 170 or 279 00 0 0.00 0 000
43 170 00 281 00 0 0 00 0 000
44 170 ¢Q 282.00 0 0 00 0 000
45 170 0C 284 00 1 296 00 0 000
4¢ 180 0G Z263 00 0 0.00 0 000
7 180 00 274 00 s} o 00 0.000
48 180 00 2792 00 a9 0 00 0 000
49 180 QcC 281 00 0 0 00 0 000
50 LR 0 282 00 0 0.00 0 000
5l 18D 0O 284 0O 1 296 00 0 900
52 190 90 263 00 c 0 00 0 000
53 180 0OC 274 00 0 o 00 0 000
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138

190
190
i90
190
195
195
195
195
195
195
200
200
200

200.
200.

200
207
201
207
207
207
207
J14

]
214
214
221
221
221
221
221
228
228

228,

228
228
235
235
235
235

235.

240
240
240
240

240.

246
z24¢

246.

246
246
251
251
251
251
251

256.
256.

256
256
256
263
263
263
263
263
271
271
271
271
271
278
278
278
278
278
286
286
286
286
286
293
293
293

00
g
Jo
an
00
go
0n
an
00
00
oo
an
an
00
oo
on
nn
on
0n
on
(IIJ
0n
nn

an
an
o0
00
00
co
a0
oo
00
00
00
00
co
oc
04
00
00
50
50
50
50
50
00
00
oG
00
oo
co
00
00
00
0o
[sl¢}
oo
04
00
0Q
50
50
5¢
50
50
o0
00
00
00
00
50
5¢
50
50
50
00
09
00
oo
[0}
50
50
S50

279 40
281 00
zZ82 Q0
284 00
263 00
274 00
279.00
281 00
282 00
284 00
263 00
774 00
279 00
281 00
282 00
?84 00
267 00
2114 00
279 N0
281 O0n
282 N0
284 Q0D
2R3 0N
‘.p' '
A IR UL
] 00
282 90
263 00
274 00
279 00
281 00O
282 00
263 00
274.00
279 00
281 00
282 00
263 00
274 00
279 00
281 00
282.00
263.00
274 00
279 00
281.00
282.00
263 00
274 00
279.00
281 00
282 00
283 Q0
274 00
279 00
281 00
282 00
263 00
274 00
279 00
281.00
282.00
263 00
274 00O
279 00
281 00
282 Q0
263 00
274 G0
279 00
281.00
282 00
263 00
274.00
279 00
2891 00
282 00
263.00
274.00
279 00
281 NO
282 00
262 00
2714 oo
279 00

QDO LOCOOrROCO0DOoO~ROOO

fo R Rl

ODC_‘.\I—'DOOOI—'OOOOHOOOOI—'ODOOD—'OOOODDOOOCOODOODDOOOOOOOOOOOOOOQOOO

0.00
0 oo
0 00
296 00
0 @0
o 00
0 00
0 00
0 00
296 00
0.00
0.00
0 00
0 00
0 00
2926 00N
0 90
0 00
o 00
0 00
0 0o
296 00
0 oo
1 Ny
n 00

0.00

282 00
¢ 00
0 00
0.00
0.00
282.00
0 00
0 00
0 00

000172

Acude Ubaldimho

Calculos de Percolagiio

0.000
0 000
0 000
¢ 000
0 000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0 000
0 noG
2.000
6.000
0.000
0 000
0 000
0 400
0 Qoo
0, 0nn
0 000
0.000
0 000
0.000
0 000
¢ 000
G 00¢
0.000
0.000
0 000
0 000
0 000
0 000
0.000
0.9000
0 000
0¢.000
0.000
0 000
0 000
0.000
0.000
a.00¢
0 000
0.000
0.000
g.000
0 Qoo
0 000
0 Qoo
6 ooC
0.000
0 000
0.000
0 000
0.000
0.000
0.000
o 000
0 000
Q ooC
0.000
0 000
0 000
0 000
0.000
0.000
0.000
0 000
0 000
0.000
0,000
0.000
0.000
0 000
0 000
0 000
0.000
0 000
0 000
0.000

nov/96
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Acude Ubaldin

Célculos de Percolagdo
. nov/96
139 293 50 281 00 0 0 00 0.000
149 293 50 282 0O 1 282 00 0 000
141 L0 D 263 00 0 0 00 ¢.000
142 310 oo 214 00 0 0 00 0 000
143 310 00 279 00 0 0 00 0 000
144 310 20 281.00 0 0 00 0.000
145 310 0N 282 00 1 282 00 0 000
146 326 50 263 00 0 0 00 0.000
147 326 50 274 00 0 0.00 0.000
148 326 50 279 00 0 0.00 0 000
149 326 50 281 00 0 0 0o 0.000
150 326 S0 282 00 1 282 00 0 000
151 343 00 263 00 o 0 00 0.000
152 343 00 274 00 o 0 00 0.000
153 343 00 279 00 0 0 00 0 000
154 343 10 281 00 0 0.00 0.000
155 343 90 282 .00 1 282 00 0.000
156 359 50 263 00 0 0.00 ¢.000
157 359 50 274 00 0 0.00 0.000
158 359 50 279 00 0 0 00 0.000
159 359 50 281 0O 0 o 00 ¢.000
160 359 50 282 00 1 282 00 0.000
1£] 276 an 263 nO 0 0 00 0 000
I3 i : T4 f- n nn oy

les LSRR A L1y ag Iy 0 00 0 000
164 3T 00 21 00 0 0 00 0 000
165 376 00 282 00 1 282 00 0.000
166 400 00 263 00 0 0 00 6 000
167 400.00 274 00 0 0.00 0.000
168 400 090 279 00 ] 0 00 0.000
169 400 00 281 00 0 0.00 0.000
170 400 00 282 00 1 282 00 0.000
DADOS DOS ELEMENTOS
NUMERO DO NUMERO DO
ELEMENTO NO I NO J NO K NO L MATERIAL

1 1 6 7 2 5

2 2 7 8 3 3

3 3 8 9 4 3

4 4 9 10 s 2

5 6 11 12 7 5

& 7 12 13 8 4

7 8 13 14 9 3

8 9 14 15 10 2

9 11 16 17 12 5

19 12 17 18 13 4

11 13 18 19 14 3

12 14 19 20 15 2

13 16 22 23 17 5

14 17 23 24 18 4

15 is 24 25 19 3

16 19 25 26 20 2

17 20 26 27 21 1

18 22 29 29 23 5

19 23 29 30 24 4

20 24 30 31 25 3

21 25 31 32 26 2

22 26 32 33 27 1

23 2 34 a5 29 5

24 29 35 36 30 4

25 10 36 37 31 3

2 31 37 38 32 2

27 32 38 L} 33 1

28 34 40 41 35 5

29 35 a1 42 36 4

30 36 42 43 37 3

3i 37 43 a4 38 2

32 38 44 45 39 1

33 40 46 37 31 5

34 41 47 48 4z 4

a5 42 48 a0 43 3

36 42 49 50 44 2

37 44 50 51 45 1

38 46 52 53 47 5

39 47 53 54 18 4

40 48 54 55 49 3

4: 49 55 56 50 2

42 50 56 57 s1 1

43 52 58 59 53 5

44 53 59 60 54 4

15 54 60 61 5% 3

13 55 61 62 56 2

47 56 62 63 57 1

48 58 64 65 59 5
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1i2
113
114
115
116
117
118
11¢
120
121
122
123
124
125
126
127
128

130

lie
117
118
119
121
122
123
124
126
127
128
129
131
132
133
134
136
137
138
138
141
142
143
144
146
147
148
149
151
152
153
154
156
157
158
159
16l
162
163
164
166
167
les
169

117
118
119
120
122
123
124
125
127
128
129
130
132
133
134
135
137
1238
139
140
142
143
144
145
147
148
149
150
152
153
154

157
158

160
162
163
164
165
167
168
169
170

134
135
137
138
13¢
140
142
143
144
145
147
1ag
149

152
153

155
157
158
158
160
162
1€3
164
165

405174

F-Y
MW mehmeAU'!Nw-hU'!Nwthw-&mNm.&mNw-bu!l\)wththﬂwawNthﬂNw‘thwhme-bU"f‘Jn‘ALﬂNHbUNUbU‘NWQMHNwhmHNub
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CICLO NUMERO 1
BFASSO 1
LBMAX 8
LBMED 5 94
FLUXC ATRAVES DAS EFRCNTEIRAS
NO
NUMERO VAZAO
1 4 90BE-0009
2 -5.752E5~-0009
3 -2 778E-N007
4 -4 250E-0007
5 7 165E-0007
10 -1 785E-0007
15 2.602E-0006
20 1 438E-0004
21 2 277E-0008
-~ Tyer 7
i, i SelfF-a007
39 3 8ieE-N0017
45 3 11]1E-0007
51 3 556E-0007
57 2 959F-0007
63 2 112E-0007
69 2 682E-0007
15 1 637E-0007
115 -1 32%E-0004
20 -1 44eE-0005
125 -3 37%E-0007
130 -5 991E-0007
135 -2 376E-0007
140 -1 525E-0007
145 -5 491E-0008
150 ~8 972E-0009
155 -1 464E-0009
160 -2 3B9E-0010
165 -4 175E-0011
170 -5 401F-0012

FLUXOS TOTAIS DO SISTEMA

CARGA
HIDRAULICA
296 00
296.00
296.00
296 00
296 00
296 00
296 00
296 00
296 00
296 00
296 00
296.01
296.00
296.00
296 00
295 56
295 74
295 97
295.99
296 00
296 Q0
2924 16
294 18
294 20
294.20
294 20
296 00
292 43
292.43
292 43
292 43
292 43

ENTRANDO = 1 497E-0004
SAINDO =-1 497E-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NO COCRDENADAS DOS NOS
NUMERO X Y
i 0 090 263 00
2 0 00 274 00
3 Q0 00 279 00
4 0 00 281 00
5 o 00 282.00
6 40 00 263 00
7 40 00 274 00
8 49 00 279 00
9 40 00 281 00
16 40 00 282 00
11 70 00 263 00
12 70 00 274 00
13 70 00 279 00
14 70 00 281 00
15 ¢ 00 282 00
16 100 00 263.00
17 100 00 274.00
18 100 GO 279 00
19 100 00 281 00
20 100 00 282 00
21 100 00 284 00
22 120 00 263 00
23 120 00 274.00
214 120 00 279 00
25 120 00 281 00
26 120 Q0 282 00
27 120 00 284 00
28 140 00 263 00
29 14C 00 274 00
30 140 00 279 a0
H 140 00 281 0C
2 140 00 282 00
33 i49 Q0 284 g0

296 Q0

PRESSAC NEUTRA
{UNID DE CARGA)

00

—

33.00
22.00
17.00
15.00
14 00
33 00
22 00
17 00
15.00
14.00
33.00
22.01
17 00
15 00
14 00
32 56
21 14
16.497
14 99
14 00
12 00
31 16
20 18
15.20
13.20
12.20
12.00
29.43
18 43
13 43
11.43
10 43
1z 00

017

-

D

Agude Ubatdinho
Calculos de Percolagiio

FUNCAO

FLUXO

2 454E-0009

2.032E-0009

-1.398E-0007
-4 912E-0007
-3 455E-0007
0.000E+0000

-1 290E-0008
7 188E-0009

-1 363E~0008
-7.646E-0008
0.00CE+0000

6.530E-0007

7.585E-0007

1.057E-0006

1.135E-0006

0 000E+0000

5 255E-0006

7.548E-0006

5.215E-0005

7.434E-0005

1.462E~-0004

0.000E+0000

9 138E-0006

1 370E~-0005

1.098E~0004

1 582E~0004

1.463E~0004

0.000E+0000

9.685E-0006

1 407E~0005

1 012E-~0004

1.447E-0004

1 466E-0004
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Acude Ubaldinho

Cilculos de Percolagio
nov/96
34 160 00 263 00 290 66 27 &6 0 00DE+0000
35 160 00 274 00 290 66 16 66 S 738E-0006
36 160 00 279 00 290 66 11 66 1 417E-0005
37 160 00 281 CO 290 66 9 66 1.030E-0004
38 160 90 282 a0 290 &6 8 66 1 474E-0004
30 160 00 284 ac 296 00 12 00 1 470E-0004
40 170 0p 263 00 289 77 26 77 0 00OE+0000
41 170 00 274 00 289 78 15 78 9.762E-0006
42 170 00 278 0o 289 78 10 78 1.420E-0005
43 170 00 281 GO 289 78 8 78 1 029E-0004
44 170 ¢o 282 00 289 78 7 78 1 473E-0004
45 170 o 284 00 296 00 12 00 1 472E-0004
4¢ 180 00 263 00 288 89 25 89 0 000E+0000
47 180 00 274 o0 288 89 14 89 9 794E-0006
a8 180 DO 279 00 288 89 5 89 1 423E-0005
49 180 09 281 00 288 89 7 89 1 032E-0004
50 180 00 282 00 288.89 6 89 1.477E-0004
51 180 00 284 Q0 296 00 12.00 1.477E-0004
52 190 0p 263.00 288,00 25 00 0 QDDE+0000
53 190 09 274 00 288 00 14 0o 9 BO3E-0006
54 190 00 2719 no 288 0N 9 No 1 426E-0005
55 190 00 281 00 284 00 ! 00 1 034E-0004
5¢€ 190 0o 282 00 288 00 6,00 1.480E-0004
.- - 3§ o0 PO 17.00 1,480 0004
9 193 o Jel uo 287 55 24 55 0.000E+0000
94 199 0o 274 o 787 55 13.55 9.811E-0006
60 195 00 279 00 287 55 8.55 1.427E-0005
61 195 00 281 00 287 55 6.55 1.0365-0004
62 195 00 282 00 287 55 5.55 1 482E-0004
63 195.00 284 00 296 00 12 00 1.4828-0004
64 200 00 263 00 287 10 24 10 0 0GOE+0000
65 200 00 274 00 287 10 i3 10 9 B16E-0006
66 200 00 279 00 287 10 8 10 1.429E-0005
67 200 00 281 00 287 11 6.11 1.037E-0004
é8 200 00 282 00 287 11 5.11 1 485E-0004
69 200 00 284 00 296 00 12.00 1 485E-00604
70 207.00 263 00 286 48 23.48 0 000E+0000
71 207 00 274 00 286 48 12 48 9 B11E-0006
12 207 00 279 Q0 286 48 7 48 1 429E-0005
73 207 00 281 00 286 48 5 48 1.039E-0004
74 207 00 282 00 286.48 4 48 1.48BE-0004
75 207 00 284 00 296 00 12 00 1.487E-0004
16 214 00 263 00 285 86 22.36 0 0DOE+0000
77 214 00 274 00 285 85 11 85 9 784E-0006
78 214 00 279 00 285.85 6 85 1 426E-0005
79 214 00 281 00 285 85 1 85 1 039E-0004
80 214 00 282 00 285 85 3 85 1 488E-0004
81 221 00 263 00 285.24 22.24 0. 000E+0000
82 221 00 274 Q0 285 23 11.23 9.717E-0006
83 221 00 279 00 285 22 6 22 1 418E-0005
84 221 00 281 00 285 22 4 22 1 039E-0004
85 221 00 282 00 285 22 3 22 1 488E-0004
g€ 228 00 263 00 284 62 21 62 0 O0OE+0000
87 228 00 274 00 284 61 10 61 9 S571E-0006
88 228 00 279 00 284 59 5.59 1 402E-0005
89 228 00 281 00 284 59 3 59 1 039E-0004
90 228 00 282 00 284 59 2 59 1.488E-0004
91 235 00 263 00 284 03 21 03 0 000E+0000
92 235 00 274.00 283 99 9 99 9 268E-0006
83 235 00 279 Do 283 97 4 %7 1 369E-0005
a4 235 00 281 00 283.91 2 97 1.038E-0004
95 235 00 282 00 281 97 t 97 1.488E-0004
96 240 590 263 00 283 58 20 s8 0.000E+0000
97 240.50 274 00 283 52 9,52 8 816E-0006
98 240 S0 279 00 283 47 4 17 1 319B-0005
ag 240 50 281 00 283 47 2 47 1 035E-0004
100 24C 50 282 00 283.47 1 47 1 488E-0004
101 246.00 263 GO 283 17 20 17 0.000E+0000
102 24€ 00 274 Q0 283 07 9.07 8 029E-0006
103 246 00 279 Qo 282 97 3.97 1 228E-0005
104 246 00 281 0O 282 97 1.97 1 035E-0004
108 246.00 282 00 282 97 o 97 1 488E-0004
106 251 00 263 00 282 85 19 85 0 000E+0000
107 251 00 274 00 282.69 8 69 € 883E-0006
108 251 00 279 00 282 51 3 51 1 070E-0005
109 251 00 281 "0 282 51 151 1 007E-0004
110 251 00 282 00 282 52 0 52 1 488E-0004
111 256 00 263 00 282 58 19 58 0 00OE+0000
112 256 00 274 00 282 39 8 39 S.363E-0006
113 256 00 279,00 282.08 3.08 7.883E-0006
1i4 256 00 281 00 282 05 1.05 5.797E-0005
115 256 00 282 090 282 00 0 00 8 232E-0005
116 263 50 263 00 282 30 19 30 0 ODOE+0000
117 263 50 274 00 282 15 8 15 3.026E-0006
118 263 50 279 00 282 00 3 00 3 744E-0006
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L19
120

122
123
124
125

136
137
138
139
140
141
L4

2
i44
145
ids
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
lez2
163
164
165
166
167
168
163
170

263
262
271
271
271
271
271
278
278
278
278
~78
286
2886
2886
286
286
293
293
293
293
293
21N

W
RERY
31¢

32¢.

32¢
326
326
32s
343
343
343
343
243
358
35%
35%
359
359
27e
276

376.

376
376
400
400
400
400
400

50
50
Qo
an
0
00
60
50
50
50
50
50
00
0Q
00
00
00
50
50
50
50
50
o

[§Y
o
00
50
50
50
50
50
00
[eli}
00
00
00
50
50
50
50
50
00
00
oo
[810)
oo
GO
00
a0
oo
oo

281
282
263
274
279
281
282
263
274
279
2891
282
263
274
279
281
282
263
274

279.

281
282
263

¥
EETY
291
282
263
2714
279
281
282

263.

274
279
281
282
263
274
279
281
282
263
274
279
281
282
2€3
274
279
281
282

GO
[L5]
134}
30
0o
oo
00
[}
co
20
ao
oo
414
0o
00
00
00
[t
o0
00
00
09
nn
a
)
00
00D
00
oo
oo
00
00
[8]¢]
00
00
oo
00
Q0
00
oo
00
00
00
0o
oo
00
00
00
0o
00
0o

282 00
282 00
282 14
282 07
282 00
282 00
282 00
282,07
282 03
282 00
282 00
282 00
282 03
782 01
282 00
282 00
282 00
282,01
282 01
282 00
282 00
282 00
282 N0
292 06
292 0o
82 Yo
282 00
282 00
282 00
282 00
282.00
282,00
282.00
282 00
282.00
282 00
282.00
2B2.00
282.00
282.00
282 00
282 00
282 00
282.00
282 00
282 00
282 o0
282 00
282 00
282 00
282,00
282 00

1 00
0 00
1% 14
8 07
3.00
1.00
0.00
12.07
2.03
3 00
1.00
0.00
19 03
8 01
3 00
1 00
0 00
19.01
g.01
3 g6
1.00
0,00
19.00
98,00
3 00
1 00
e 00
1% 00
8 00
3.00
1.00
0.80
15.00
8 00
3 00
1 00
0.00
19.00
8 00
3.00
1 00
0.00
19 00
8. 00
3 oo
1.00
0.00
19.00
8.00
3.00
1 00
0 00
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7 837E-0006
8 621E-0006
G O0COE+0000
1.4B8E-D006
1.690E-0006
1 361E-0006
1.224E-0006
0.000E+0000
7.049E-0007
7 963E-0007
7 763E-0007
7.554E-0007
0 0COE+0000
3.309E-0007
3 742E-0007
3.532E-0007
3 370E-0007
0.000E+Q000
1.501E-0007
1 695E-0007
1.528E-0007
1.419E-0007
0.000E+0000
2.~45F-N00Y
3.013E-0008
3.563E-0008
3 818E-0008
0 QCOE+0G00
4 738E-0009
5 399E-0009
6.051E-0009
6.236E-0009
0.000E+0000
8 421E-0010
9 551E-0010
1 001E-0009
1 018E-0009
0.000E+QQQ0
1.480E-0010
1.679E-0010
1.696E-0010
1 666E-0010
0 000E+0000
2.438E-0011
2.760E-0011
2.722E-0011
2.629E-0011
0.000E+0000
0.000E+0000
0 000E+0000
8 411E-0015
2 TOSE-0012
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Barragem de Ubkaldinho - Ceara - Anexo 17

o d

Acude Ubaldinho

Calculos de Percolagio

nov/96

ENGEOS *** Engenhar:a e Geotechia 5/C Ltda
PERFCPLAN - programa de analise de percolacao plana - MEF

GEQQEYPERT ~ W Hachich Engenharia S/C Ltda - {011) 570 37137
TIPO DE ANALISE FLUXO BIDIMENSIONAL CONFINADO
DADOS GERAIS
NUMERCO DE MATERIAIS 5
NUMERO DE NOS 170
NUMERC DE ELEMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98
PROPRIEDADES DOS MATERIATS
NUMERO DO PERMEANRTLIDADES PRINCTPALS ANGULO FNTRE
MATERIAL K1 K2 K1 E OX
1 1 NOONNE-00O8 1 000NCE-0008 0 00
- ARSI | TLOLLIY-LOng 00
» 3 JCQOCE -0 3 VOOQOE-Q004 0.00
L] I JUOORE-D0OUS L VOUOOE-0005 0 00
5 1 0000GE-0003 1 00000E-0005 0 00
DADOS DOS NOS
NO COORDENADAS DOS NOS COND. CARGA VRAZAO
N R X Y CONT HIDRAULICA
1 0 00 263 00 1 296 00 0.000
2 0 00 274.00 1 296.00 0.000
3 0 00 279 00 1 296.00 0.000
4 0 00 281 00 1 296.00 0 000
5 0 00 282 00 1 296 00 0 000
[ 40.00 263 00 0 .00 0 000
7 46 0¢C 274 00 0 .00 0.000
8 40 00 279 00 0 0.00 0.000
9 49 00 281 00 0 0.00 0.000
10 40.00 282 00 1 296 00 ¢ 000
11 70.00 263 00 0 0.00 0,000
12 70 00 274 00 0 0.00 0 000
12 70 00 279 00 Q 0.00 0.000
14 70 00 281 oo o] 0.00 0.000
15 70.00 282 00 1 296.00 0.000
16 1006.00 263.00 0 ¢ 00 0.000
17 100 00 274 00 0 0.00 0,000
18 160 00 279 00 0 0.00 0.000
19 100 00 281 00 0 0.00 6.000
20 100 0O 282.00 1 296 00 0.000
21 190 0o 285 00 1 296 00 0 000
22 120 00 263 00 0 0 00 0 000
23 120 00 274 00 0 0 00 ¢ 000
24 120 00 279 00 0 0 00 o 000
25 120.0G0 281.00 0 0 00 0 000
26 120 o0 282 00 0 0 00 0 000
27 120 00 285 00 1 296 00 ¢ 000
2e 140 00 263 00 g 0.00 . 000
29 140 90 274 00 0 0.00 0.000
20 140.06 279 00 0 0.00 0.000
31 140 00 281 00 ] 0 00 0 000
32 140 o0 282 00 0 0 00 0 000
33 140 00 285 00 1 296 00 0.000
34 160 Q0 263 00 0 0.00 0.000
35 1eC 06 274 00 0 0 00 0 000
3¢ 1ed 00 27% 00 0 0 00 0 000
27 160 00 281 00 0 0 00 ¢ 000
38 160 00 282 0C 0 0 00 0.000
39 160 OO 285 00 1 296 00 0 600
40 17¢ 00 263 00 0 0 Q0 0 000
41 170 06 274 00 4 g 00 0 000
42 1710 00 272 00 o 0.00 0.000
43 170 90 281 00 0 0 00 0 000
44 170 00 282 00 0 o 00 0 000
15 170 90 285 00 1 296 00 0 060
46 180 00 263 00 0 0.00 0.000
47 18¢ 00 274 00 0 0 00 0 000
48 189 00 279 00 0 0 00 0 000
43 180 00 281 Q0 0 0.00 | 0.000
50 180 00 282 00 0 0 00 0 000
51 L80 00 285 00 1 296.00 2 000
32 130.00 263 00 0 0.00 0.000
=3 12¢ 00 274 00 o] 0 00 0 000

UG30179
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120

135
13¢
137
138

1990
190
190
190
125
195
195
195

286
286
286
293
293

293

a0
ne
i3]
0a
aa
90
on
00
20
oo
oe
0o

¥ 00

[L14]
0
[ils]
00
00
00
oc
oo
aoQ
~ l\

T
an
o¢
oo
ey}
on
Q0
o
o0
o
00
oo
o83
n9
00
00
[8}4]
50
50
50
59
50
jls}
on
oa
on
an
o0
00
00
e]4]
0o
00
00
0o
0o
50
5Q
50
50
50
oo
o0
0o
0o
o0
50
S¢
50
50
56
on
(114]
a0
o] ]
oo
5C
50
50

279
2921

274

2el
282
263
274
279

279

TOoHI000U0OFOC o COROO LR OOD

)

u\'DI'-‘OIDOOi—‘\-:JC)OD!—'ODDUF—'QODDD—'OC\\DQOOOOOOODODOOOOOODOOOOOODO'DOOOOO

]

0 00
0 00
0 00
296 00
0 00
0 00
0 00
0 00
0 00
29¢ 00
0 00
0 00
0 00
0 00
0 09
296 DO
0 GG
0 00
0 00
0 00
0 00
296 00O
9 00
norin
0 oo
0 00
0 00
0.00
0 00
0 00
0 00
0 00
0 00
0 Q0
0.00
0 00
0 00
0 00
0 00
0 00
0 Q0
0.00
0.00
0 00
0 00
0 00
0 00
0 00
0 00
0 g0
0 Qo0
0 00
0 0o
0 00
n 0o
0 990
0 90
0 g0
0 00
0 90
0 00
282 00
0 00
9 00
0.00
0 09
282 00
0.00
0 20
0 Q0
o 00
282 00
0 00
0.00
o 00
0 00
282 900
0 00
o 00
9 00
0.00
282 00
0 00
¢ 00
0 00
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Acude Ubaldinho

Calculos de Percolagio

¢ 000
0 000
0 060
0 000
0 000
0 000
0.000
0.000
0.000
0 000
¢ 000
0 000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
1 000
n 000
0 000
0 000
0,000
0 000
0 000
0 000
G 000
0 000
0 000
0 oo0
0 000
0.000
0 000
0 000
0 000
0 000
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
16/]

le s
ied
165
166
167
168
169
170

DADOS DCS ELEMENTGS

NUMERC DO
ELEMENTO

s b

DWW

293
293
319
310
310
210

N

o]

OO0 Oy W R

I

281
282
262
274
279
281
282
263

281
z82

SRR OO ROOCOrRrOO0Q D

[ IR = = o)

0 00

282 00

0 00

0 00

0.00

0.00

282.00

0.00

0.00

0.00

0 00

282 00

0.00

0 00

0 00

a0 00

282 00

o 00

0.00

0.00

o 00

282.00

o 0n

i iy

n_po

0 0o

282 00

0 00

0 00

0 00

o 00

282 00

NUMEROQ DO
NO L MATERIAL

2 5
3 4
4 3
5 2
7 5
B8 4
9 3
10 2
12 5
13 4
14 3
15 2
17 5
18 4
19 3
20 2
21 1
23 5
21 4
25 3
26 2
27 1
29 S
30 q
31 3
3z 2
33 1
35 5
36 4
37 3
38 2
39 1
41 5
42 4
43 3
44 2
45 1
47 5
48 4
49 3
50 2
51 L
53 5
54 4
53 3
56 2
57 1
59 5

Agude Ubaldinho

Calculos de Percolagdo

0 000
0 000
0 000
0 000
0 000
0 000
0 000
0 000
o 000
0 000
0 000
0.000
0.000
0 000
0 goo
0 000
0.000
0 000
0 000
0 000
0.000
0 000
0 000
y 00
o oo
0 000
¢ 000
0 000
0 000
0 000
0 000
0 000
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CICLO NUMERC

NOS
Y

oo

PASSO 1
LBMAX ]
LBMED 5 94
FLUXO ATRAVES DAS FRONTEIRAS
NO
NUMERO VAZAO
1 4 923E-0009
2 -5 TT0E-00N0
3 -2 T87E-0007
4 -4 264E-0007
5 7 LBBE-0007
10 -1 791E-0007
15 2 610E-0006
o0 1 447F 0004
Al L B0 (GUOR
2 I 2C2E-0007
Tes il
1 - '\‘ i?u O-JU .
15 YO TER-Qon !
51 2 3756-0007
57 i 976E-0007
3 i 410E-0007
€9 1 791E-0007
15 1 091E-0007
115 -1 326E-0004
120 -1 442E-0005
125 -3 370E-0007
130 -5 976E-0007
135 -2 370E-0007
140 -1 521E-0007
145 -5 477E-0008
150  -8.949E-0009
155  -i 461E-0009
160 -2 383E-0010
165 -4 164E-0011
170 -5 387E-0012
FLUXOS TOTAIS DO SISTEMA
ENTRANGO = 1 493E-0004
SAINDO  =-1 493E-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NO COORDENADAS DOS
NUMERO x
1 0 00 263
2 2 00 274
3 1 o0 279
4 D 00 281
5 D.0D 282
6 40 00 263
7 40.00 274
8 40 00 27%
9 4n Qo 281
19 40 00 282
i1 70 00 263
1z 70 00 274
13 70 00 279
14 70 00 281
15 70 00 282
16 1on 00 263
17 100 09 274
is 100 00 279
19 100 00 281
20 100 00 282
21 100 00 285
22 120 00 263
23 129 00 274
24 120 00 279
25 120 00 281
26 120 00 282
27 120 00 285
28 140 00 z63
29 140 00 274
30 140 00 278
a1 140 00 281
32 14C 00 282
33 140 09 285
34 160 00 263

CARGA PRESSAQ NEUTRA
HIDRAULICA (UNID.DE CARGR)
296 00 33.00
296 00 22.00
296 00 17.00
296 00 15.00
296.00 14 00
296.00 33 00
296 00 22 00
296 00 17 00
29¢ 00 15 00
296 00 14.00
296 00 33.00
296 01 22 01
296 00 17 00
296 00 15 00
296 00 14 00
295 56 32 56
295 74 21 74
295 97 16 97
295 95 14.99
296 00 14 00
2926 00 11 00
294 15 31 15
294 18 20 18
294 19 15 19
294 19 13 19
294 19 12 18
296 00 11.00
292 42 29.42
292 42 18 42
292 42 13.42
292 42 11.42
292.42 10 42
29¢ 00 11 00
2920 65 27 65
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FUNCAC

FLUXO

2 462E-0003

2 038E-0009

-1.402E-0007
-4 92BE-0007
-3 465E-0007
0 000E+0000

-1 294E-0008
7 201E-0009

-1 371E-0Q08
-7 670E-0008
0.000E+0000

6.552E-0007

7.611E-0007

1.061E-0006

1.13%E-0006

0 0CDE+0000

5 264E-0006

7 563E-0006

5.231E-0005

7 457E-0005

1 467E-0004

0.000E+00Q0

9 141E-0006

1 370E~-0005

1.097E-0004

1.580E-0004

1 468E-0004

0 CGQOE+0000

9.706E-0006

1 410E-0005

1 01€E-0004

1.452E-0004

1 469E-0004

¢ 000E+000Q0
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160 020
160 00
led 20
160 00
160 Q0
170 00
172 o0
173 00
170 0D

170 09
180 00
180 00
180 00

256 00
256 00
263 50
263 50
263 50
2€3.50

274
279
281
28"
a85
263
274

285
263
274
279
2r]
2n;
295

i

219

263
274
279
281
282
285
263
274
279
281
282
263
274
279
281
282
263
274
279

281

282
263
274
279
281
282
2863
274
279
281
282
263
274

~en

S

00
on
0o

on

290 65
290 €3
290 &5
2490 65
296 00
269 78
289 76
289 7

289 716
289 76
296 00
288 87
2gg 87
Z88 87
288 87
288 87
296 00
287 98
287 98
2B7 98
2e7 98
281 9n
296 00
ISR
283 A
287 54
287 &4
287 54
296.00
287 09
287 09
287 09
287 09
287 09
296 00
286 47
28€ 47
286 47
286 47
28¢ 47
296 00
285 BS
285 B4
285 84
285 84
285 B§
285 23
2e5 22
285 21
285 21

284 62
284 €0
284 59
284 59
284 59
284.02
263 99
283 26
283 %6
283 %6
283 58
283 32
283 47
283 47
283 47

283 17
282 97
282 97
282 37
282 85
282 69
282 51
282 51
282 52
282 58
282 39
282 08

282 00
282 30
282 15
282 00
282 00

16 65
11 65
9 65
8 65
11 00
26 76
15 76
10 76
8 16
7 76
i1 00
25 87
14 87
9 87
7 87
6 B7
11 00
24 98
13 98
g 98
6 98
5 98
11 on
24 L4
13 54
4 54
6 54
5 54
11.00
24 09
13 0%
8 09
6 09
5 09
11 00
23 47
12 47
7 47
5 47
4 47
i1 00
22 85
11 84
6 84
4.84
3 84
22 23
11 22
& 21
4 21
321
21 62
10 60
5 59
3 59
2 59
21 02
9 99
4 96
2 96
1 96
20 58
9 52
4.47
2 47
1 47
20 17
9 07
3 97
1 97
0.97
19 85
g 69
3 51
1 51
0 52
19.58
8 39
3 08

G 00
19 30
g 15
3 00
1.00
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9 750E-0006
1 419E-0005
1 D31E-0004
1 475E-0004
1 472E-0004
0 O00E+0000
9 768E-0006
1 421E-0005
1 Q30E-0004
1 474E-0004
1 474E-0004
0 Q00E+0000
9,782E-0006
1 423E-0005
1 032E-0004
1.477E-0004
1 477E-0004
0 0QOE+0000
9 T794E-0006
1 4258-0005
1 033E-0001
1 479R-0001
1 479E-0004
. gnapsnnagn
a 198E-0006
1 426E-0005
1 034g-0004
1 480E-0004
1 430E-0004
0.00CE+0000
9 799g-0006
1 426E~-0005
1.035E-~0004
1 482E-0004
1 482E-0004
0.000E+0000
9.791E-0006
1 426E-0005
1 037E-0004
1 484£-0004
1 483E-0Q004
0 000E+0000
9.761E-0006
1 422E-0005
1 037E-D004
1 484E-0004
0.000E+0000
9 693E-0006
1 4158-0005%
1 036E-0004
1 484E-0004
0 Q0QE+0000
% 547E-0006
1 399E-0005
1 036E-N004
1 494E-0004
0 QQOE+0000
9 245g-0006
1 365E-0005
1 035g-0004
1 484E-0004
0 000E+0000
8 794E-0006
1 315E-0005
1 033E-0004
1 484E-0004
0 QQOQE+0000
8 008E-0006
1 225E-0005
1.032E-0004
1 484E-0004
0 QOQE+0000
6.865E-0006
1 067E-004Q5
1 COSE-0004
1.484E-0004
0 00QE+0000
5.349E-0006
7 863E-0006
& 782E-0005
3 210E-0005
0 000E+0000
3 018E~0006
3 734F-0006
7 Bl6E-0006
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120
1™l

123
1214
125
126
127
128
1z

130
131
132
133
134
135
136
137
138
13%
140
141
142

41
145
i4e
147
148
149
150
151
152
153
154
155
156
157
158
159
160
lel
162
le3
ie64
165
166
167
168
169
170

2631 50
TN
271 0o
271 00
271 00
271 00
278 50
278 50
278 50
278 50

286 0O
286 00
286 00
286 00
286 00
293 50
293 50
293 50
293 50
293 50
3106 00
31° no

A1 g
310 00
326 50
326 50
326 50
326 50
326 50
343 00
343 00
343 00
343 00
343 Qo0
359 50
359 50
359 50
359 50
359 50
376 00
376.00
376 00
376 00
376 00
400 00
400 00
400 00
40C¢ 00
400 00

282
g6
274
279
281
282
263
274
279
281
282
263
274
279
281
282
263
274
279

281.
282.

263
274
A
282
263
274
279
281
282

263.

274
279
281

282.

263
274

279.

281
282

263.

274
279
281
282
263
274
279
281
282

09
an
a0
Qo
00
00
30
00
oo
0o
J0
oG
og
00
00
00
no
e10]
00
0o
00
Do
nn
uQ
uo
oo
00
00
0o
00
00
00
00
00
00
0o
00
00
00
0o
oo
00
0o
tD]
0
00
00
00
00
o0

282 Q¢
282 11
282 07
282 00
282 00
282 00
282 07
282 03
282 00
282 00
282 00
282 02
282 01
282 00
282 00
282 00
28z 01
282 01
282 00
282 00
282.00
282 00
282 0N
NN
282 00
282 0o
282 00
282.00
282 00
282 00
282 00
282.00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282 00
282.00
282.00
282 00
282 00
282 00
282.00
282.00
282.00
282 00
282 00

Q 00
19 14
8.07
3 00
1.00
0 00
19 07
8 03
3 00
1.00
0 00
19 03
8 01
3 00
1.00
0.00
19 01
8.01
3 00
1 00
0 0C
19.00
8 00

b
1 ov
0 00

19.00
8 00
3 00
1 00
0 00

12.00
8.00
3 00
1 00
0 00

19 00
8 00
3.00
100
0 00

19.00
8 00
3 00
1 00
0 00

19 00
8 00
3.00
1 00
0 00

rNN18

¥

Agude Ubaldinho
Calculos de Percolagio

8 599E-0006
0 000E+0000
1 484E-0006
1 686E-0006
1 357E-0006
1 221E-0006
0 0COE+0000
7 031E-0007
7.942E-0007
7 743E-0007
7 534E-0007
0 000E+0000
3.301E-0007
3.733E-0007
3 522E-0007
3 361E-0007
0., 000E+00G00
1.497E-0007
1.691E-0007
1 524£-0007
1 415B-0007
0 0QQE+0000
2 638E-0008
T ONLE-0609
3 554g-00089
3 BOBE-0008
0.00CE+0000
4.726E-000%
S 385E-0009
6.0358-0009
6.220E-0009
0.000E+0000
8.399E-0010
9.526E-0010
9.988E-0010
1 016E-0009
0 000E+0000
1.477E-0010
1 675E-0010
1 6%2E-0010
1 662E-0010
0.000E+0000
2.432E-0011
2 153E-0011
2 715E-0011
2 62ZE-0011
0 00CE+00Q00
0.000E+0000
0.000E+0000
1 184E-0014
2 70SE-0012
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Bar-agem de Ubaldinhc - Ceara - Anexo 18

*++ ENGEOS *** Engenharia e Geotecnia S/C Ltda

FERCPLAN - programa de analise de percolacao plana - MEF

G EOQOEXP?ERT - W Hachich Engenharia S/C Ltda - (011) 570 3737

TIFO DE ANALISE FLUXO 3IDIMENSIONAL CONEINADO

PADOS GERAIS

NUMERC DE MATERIAIS [
NUMERO DE NOS 170
NUMERO DE ELEMENTOS 133
LARGURA DE BANDA MAXTMA B
LARGURA DE BRANDA MEDIA 6 98

PROPRIEDADES DOS MATERIAIS

NUMERO DO PERMERBILIDADES PRINCIPAILS ANGULD ENTRE
MATERIAL Kl K2 Kl E OX
! i NNCARE-NNNA 1.0D00CE-NDQCR T 00
' LR LI 1T B LY | 1)
: [ANATLRL UV | 5 COOME-OQU G J no
i POBINaF-a0ny | 0nndk -nons U g
5 1 0C0QOO0E-000S 1 O0O000E-0Q0Q05 0 00
€ 1 0CQO0OE-00023 1 CO00Q0E-0Q003 ¢ 00
DADOS DOS NOS
NO COORDENADAS DOS NOS COND CARGHA VAZAO
N R X Y CONT HIDRAULICA
1 a {0 263 N0 I 296 00 0.000
2 0 Q0 274 00 1 296 00 0.000
3 0 Qo 279 00 1 296 00 0.000
q 0 00 281 00 1 296 00 0 Q00
5 o 00 282 00 1 296 00 0 000
[ 40 00 263 00 ¢} 0 00 0 000
7 40 00 2714 00 n 0 00 0 000
g 40 006 279 00 s} 0 00 0 00
Q 40 00 281 00 0 0 00 0.000
190 40 0Q 282 00 1 296 00 ¢ 000
11 10 00 263 00 0 0.00 0 000
12 70 00 274 00 ) Q.00 0,000
13 70 090 279 00 0 0 00 0.000
14 70 0O 281 00 0 0 00 0.000
15 T3 09 282 00 1 296 00 0.000
1€ 100 09 263 00 n 0 o 0.300
17 100 09 27¢ 00 0 0 00 0.000
18 100 CO 279 00 0 0 00 0 Qo0
19 100 @0 281 00 Q ¢ 00 0.000
20 100 Q0 282 Q0 1 296 00 0.000
21 100 CO 284 00 H 296 00 Q.000
22 120 Q3 263 00 [y] 0 00 0 000
23 120 Q0 274 00 n 0 00 0 oQo
P 120 00 279 00 0 0 00 0.000
25 120 50 281 00 0 D.00 0.000
26 120 09 282 00 0 0 00 0.000
K 1292 €9 284 00 1 296 00 0.000
28 140 09 263 00 9 0.00 0 000
2¢ 140 990 274 00 9 Q 00 0.000
30 140 90 279 00 9 0 00 0 000
31 140 20 281 GG Q ¢ o0 G.000
32 140 00 282 00 0 0 00 0.000
33 240 00 284 Q0 1 296 00 0.000
34 ren 00 263 00 n 3 00 0.000
35 1en 00 274 00 n Q 0a 0.000
2e 160 049 279 00 0 Q 00 0.000
37 160 09 281 GO o] 0 0o 0 000
38 160 04 282 00 0 0 00 0.000
3@ 160 00 284 0O 1 296 00 0 000
40 179 20 263 00 0 0 00 G.000
41 170 0 274 00 0 0 00 0 0o
4z 170 & £27% 00 4} 0 00 c 000
43 3170 on 281 Qo a 0o 00 0 000
44 L7in oo 282 00 s} 0 00 0 000
415 170 09 284 no 1 296 00 0 000
46 180 00 263 DO ¢} Q 00 0.000
47 189 00 274 00 b} 0 DG 0 009
48 180 G0 279 00 0 0 00 0.000
49 180 00 281 00 0 0 00 D 000
50 180 4o 282 00 9 0 00 0 000
51 180 0D 284 DY 1 296.00 0.000
52 12¢ 09 263 020 0 g 00 0 000
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190 00
ied Qo
184 Qo
180 00
180 00
145 09
195 C0
195 00
195 0¢

193 09
200 o
200 09
200 00

200 00

228 04
235 o0
235 00
235 00
235 00
235.00
240.5C
240 50
240 50
240 50
24Q 50
24¢ 0OC
246.00
246 00
246 00
~46 00
251 00
251 00
251 00
251 00
251 00
256 00
256 Q0
256 00
256 0C
256 0
2€3 50
263 50
263 50
263 50
263 50
271.00G
271 00
271 o0
271 00
271 00
278 5C
278 50
278 50
zZ78 50
278 50
286 0OC
286 00
286 00
z28¢& 00
286 00

293 590

274 00
279.00
281 00
282 00
284 00
263.00
274 00
279 00
281 00
282 00
224 Of
e o0
T an
;19 Qo
281 90
282.00
263 00
274 00
27% 00
281 00
282 00
263.00
274.00
279 00
281 00
282 00
263 00
274 00
279 00
281.00
282 00
263 00
274 00
279 00
281 00
282.00
263.00
274 00
2713 00
281 00
282 00
263 00
274 00
279 00
281 00
282.00
263.00
274 00
279 00
281 00
282 00
263 00
214 00
279 00
281 00
282 00
263 00
274 00
279 00
281.00
282 00
263.00
274 00
279 00
281 00
282 00
262.00
274 00
279 00
281 00
282 00
263.00
274 00

FOO0OO0OOCHOLELOHOCOOOMOOOO

OO OCOO0OQHOCOOMA@AOQOROUODCHOOCOOCOOoODEROO0COo0LOOORLLOO0O0DI0OCOoOO0ODoOOOn

o 00
o 00
0.00
0.00
296 00
0 00
0 00
¢ 00
0 00
0.00
296.00
0.00
0.00
0.00
0.900
0 60
296 00

0 0o
0 Qo
o 00
0 oo
296.00
n ng
0 Q0
0 0o
0.00
0.00
0.00
0 00
0 00
0 00
0 00
0.00
0.00
0 oo
0 00
0 00
0 00
0.00
0 00
0.00
0 00
0 oo
0 00
0.00
0.00
0.00
0.00
0 00
0 Q0
0 00
0 00
0 00
0 00
0 00
0.00
0.00
0.00
0.00
0.00
0 00
282.00
o 00
0 00
0 00
0 00
282.00
0.00
0.00
0 00
0.00
282 00
0.00
0.00
0 00
0 00
282 00
0.00
0.00
0 00
0.00
282 00
0 00
0 00

600183

Acude Ubaldinho

Cilculos de Percolagdo

0 Q900
0.000
0.000
0 Qo0
0 000
0 000
0 000
0 000
o 000
0.000
0.000
0.000
0.000
0.000
0.000
0 000
0.000
0.000
0 000
0 000
o 009
0 000
D 600
3 nnn
0 000
0 009
0 000
0 000
0.000
0.000
0.000
0.000
0 000
0 000
0.000
0.000
0.000
0.000
0 000
Q 000
0 000
¢G.000
}.000
0.000
0.000
0 000
0 000
0 000
(.000
0.000
0 000
0 D00
0 000
0.000
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0.000
o 000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
o 000
0.000
0.000¢
0 000
0 000
0 000
0.000
0.9000
0 000
0 000
Q0 000
0 000
0 000
0 000
0 000

nov/96
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138
139
L4u
141
142
1432
144
145

170

DADOS DOS ELEMENTOS
NUMERO DO
ELEMENTO

WD B N

=l

WA W B R R R
(VN e BV <]

Wl G
PR Y, RN

w
AV o e +}

40

253
g
"(‘n';
3l
312
31c
3190
310
326
32
326
32¢€
326
343
343
343
343
343
35¢
359
358
359
254
iTe
ERN
376
37¢
400
4G0
400
400
400

N

i
on
o0
a0
00
oG
oa
00

0 I

~l B Wy

LI

Pyl
nan
ser
274

275
281

Z63
274
279
281
282
263
274
274
281

g

aRZ

219
281
282
263
274
279
281
282

=

RIS o R e W B i e S s B B e B S e S e W T

e

FOOoOO OO

0 00

282 N0
0 00
0 €0
0 00
o 00
282 00
0 00

o oo
g ng
282 00
0 00
0 00
n on
0 N0
282 00
0 Q0
0 00
0.00
0 00
282 10
0y i
g a0
a 0y
0 00
282 00
0 00
0 00
0 G0
o 00
282 00

NUMERC DO
NO L MATERIAL

3% B BEV RN - R R ¥ TRV-S U Y

[

600183

HRNWaEORNWOLNENWSETHRENWOLBUHRNDW B RRNWBU R NWS WRWE GON WSO N WS

0
1]
0
1]
¢]
0

0.

0
0

0.
0.
a.
0.

0
0
0

0.

0
0

0.
0.

1]
[¢]
LF]
Q
4]

0.
0.
0.
0.

0
¢
0

Acude Ubaldinho
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000
000
oon
000
000
000
000
000
000
000
000
coo
000
000
000
000
nan
000
000
000
000
000
oon
)N
oo
000
000
000
000
000
000
[oele)
000
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127

i32

qu

102
103

108

133
134
13e

116
117
118

121
122
123
124
126

132
133

168

127
128
129
130
132
123
134
135
137

110
112
113
114

117
ils
119
120
122
123
124
125
127
128
129

WU NWaBUNWRBORNWEE N WLBUITNWAUIROEWUNWRLUNWABUITNWAEURNRWLOBENNWARBUINWBONWAUNWLOBUINWILON WBNNWRBOARNWLAEUENWLGORNDWS&WN
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CARGA
HIDRAULICA

296
296
296
296
296
296
2986
296
296
296
296
296
296
296

295

295

294
296

292

133 164 163
CICLO NUMERO 1
PASSO 1
LBMAX a
LBMED 5 94
FLUXC ATRAVES DAS FRONTETRAS
NO
NUMERO VAZAO
1 4 S0ORE-Q00S
2 -5 752F-000%
3 -2 778E-0007
4 -4 Z50E-0007
5 7 165E-0007
190 -1 7BSE-0D0O07
15 2 602E-000€
"0 i A3IRF-0001
2l 2 721IE n0ng
- Tyt LR |
33 v Bpar-Q0n
39 1 g3oE-00u!
45 3.111E-0007
51 3 556E-0007
57 2 85%E-0007
63 2 112E-0007
g9 2 682E-0007
15 1 €37E-0007
115 -1 329%E-0004
120 -1 44€E-0005
125 -3.383E-0007
130 -5 917E-0007
135 -2 425E-0007
140 -1 561E-0007
145 -5 341E-0008
150 -3 154E-0009
155 -1 432E~-0009
160 -2 426E-0010
165 -4 108E-0011
i7¢ -5 444E-0012
FLUXOS TOTAIS DO SISTEMA
ENTRANDO = 1 497E-0004
SAINDO =-1 497E-0004
CARGAS HIDRAULICAS E PRESSOES NEUTRAS
NO COORDENADAS DOS NOS
NUMERO X Y
1 o 00 263 Q0
2 0 00 274 00
3 0 00 279 09
q 0 00 281 00
5 o 00 282 00
6 40 00 263 00
7 4C DO 274 00O
8 4C CO 279 00
9 4G 00 281 00
10 4C CO 282 00
11 706 00 263 00
2 3G 00 274 00
12 7¢ 00 279 0D
14 70 0C 281 00
15 79 a0 282 o0
ie 16D 00 2€3 OO0
17 100 0G 274 00
18 100 00 279 00
19 100 00 281 00
z0 1a0 900 282 00
21 100 00 284 00
22 120 00 263 00
23 120 00 274 00
2 120 00 279 00
25 129 0¢ 281 09
26 120 00 282 00
27 120 60 284 GO
28 140 00 263 00
29 140 00 274.90
30 140 00 279 00
31 140.00 281 00
32 140 00 282 00
33 i40 00 284 20

296

00
e1o}
o
00
00
00
0c
00
00
00
oo
01
[¢l4]

165

PRESSAO NEUTRA
(UNID DE CRRGA}

33 0C
22 00
17 00
15 00
14 00
33 00
22 C0
17 00
15 00
14 00
33 00
22 01
17.00
15 00
14 00
32 56
21.74
16.97
14.99
14 00
12 00
31 16
20 18
15 20
13 20
12.20
12 00
29 43
18.43
13 43
11.43
10 43
12 00

Agude Ubaldinho
Calculos de Percolagio

FUNCRQ

FLUXO

2 454E-0009

2 032E-0009

-1.398E-0007
-4 912E-0007
-3 455E-0007
0 0QOOE+0000

-1 290E-0008
7 188E-0009

-1.363E-0008
-7 646E-0008
0 ODQE+0000

6 530E-0Q007

7 585E-0007

1 057E-0006

1 135E-0006

¢ 00QE+0000

5 255E-0006

7 S48E-0006

5 215E-0005

7.434E-0005

1.462E-0004

0 00QE+0000

9 138BE-0006

1 370E-0005

1 098E-0001

1 582E-0004

1 463E-0004

0.000E+0000

9 685E-0006

1 407E-0005

1 ¢l2E-0004

1 447g-0004

1 466E-0004

Anexos F1 160/186

nov/96

-
f
~—

~

v



Agude Ubaldinho

Calculos de Percolagdo

nov/96

24 L6 na 263 00 2%0 66 27 66 0.000E+0000
s 16 QQ 274 00 290 66 16 66 9 73BE-0006
36 L& 00 279.00 290 66 11.66 1.417E-0005
I 1a0 04 281 Q0 290 ©6 9 66 1 030E-0004
38 160G 20 282.00 290 66 8 66 1 474E-0004
39 169 090 284 00 296 00 12 00 1 470E-0004
49 170 60 263 00 289 77 26 17 0 000E+0000
41 170 0o 274 00 289 78 1% 78 9 762E~-0006
2 170 00 279 DO 28% 78 10 78 1 420E-0005
43 170 00 2B1 00 289 78 8.78 1 0Z2SE-0004
44 176 09 282 00 289 78 7.78 1 473E-0004
45 17¢ 00 284 00 296 00 12.00 1 473E-0004
46 180 00 263 00 288.89 25 89 0.000E+0000
17 180 Q0 274 00 288 B89 14.89 9.784E-0006
1R 180 00 279 nn 288 89 9.89 1 423E-0005
419 180 00 281 00 298 A9 T 89 1 032E-0004
50 180 00 282 nn 28R B9 6 A9 L. ATIE-0004
51 180 00 284 Q0 296 00 12.00 1 477E-0004
2 190 0¢ 263 0O 288 00 25 00 0 QOQE+0000
53 190 00 274 00 288.00 14 00 9.803E-0006
54 190 09 2792 00 288 00 9.00 1.426E-0005
55 190 On 281 00 288.00 T 00 1 0348-0004
Er 190 An 2RZ2 DO 288 00 6 00 1 480E-0004
L - ‘ B T Pred i 12 nn 1.480F-1004
= [SUREENY MARENUN 287.55 24 55 0 00QE+0000
54 Lah on M4 g 287 55 13 55 9 811E-0006
80 195 00 27% 00 287 55 B8.55 1l 427E-0005
6l 125 nO 281 00 287.55 6.55 1 036E-0004
2 185 00 282 00 287 55 5.55 1 482E-0004
63 195 90 284.00 296 00 12.00 1 482E-0004
64 200 00 263 00 287.10 25.10 0. 000E+000D
65 200 Q0 274 00 287 10 13.10 9.816E-0006
66 200 Q0 27% 00 287 10 8.10 1 42%g-0008
&7 200 00 281 00 287 11 6.11 1.037E-0004
68 200 00 282 00 287.11 5 11 1.485E-0004
69 200 00 284 00 296 00 12 00 1.485E-0004
70 207 00 263 00 286 48 23 48 G.000E+0000
71 207 Q0 274 00 286.48 12 48 9.811E-0006
72 207 00 279 00 286 48 7 48 1.429E-0005
73 207 0G 281 00 286 48 5 48 1.039%9E-0004
74 207 00 282 00 286 48 4,48 1.488E-0004
75 207 ©Q 284 00 296 00 12 00 1.4875-0004
76 214 ©0 263 00 285.8%6 22 86 0 0COE+0000
17 214 00 274.00 285 85 11 85 9 784E-0006
718 214 00 279.00 285 85 6 8BS 1.426E-0005
19 214 00 281.00 285 85 4 85 1 039E-0004
&0 214 00 282 00 285 85 3.85 1 48BE-0004
81 221 00 263.00 285 24 22.24 0.000E+0000
82 221 00 274.00 285.23 11 23 9 717E-0006
83 221 00 279 00 285.22 6.22 1.418E-0005
84 221 20 281 00 285 22 4.22 1 039E-0004
85 221 00 282 00 285,22 3.22 1.488E-0004
ge 228 00 263 00 284 .62 21.62 0.000E+0000
87 28 00 274 00 284 Bl 10.861 9 571E-0006
88 228 00 279.00 28B4 59 5 59 1 402E-0005
89 228 00 281 00 284 59 3.59 1.039E-0004
90 228 00 282 00 284.59 2.59 1 488E-0004
a9l 235 00 263 00 284.03 21 03 0 O00E+0Q000
92 235 00 274 00 283 99 9.99 9.268E-0006
93 Z35 Q0 279 00 283.97 4,97 1 369E-0005
kL] 235 00 281 00 283 97 2.97 1.038E-0004
a5 235 00 282 00 283 97 1.97 1.488E-0004
¢ 24¢ 50 263 00 283 58 20.58 0.000E+0000
g7 24a 50 274 Q0 283 52 9.52 8.816E-0006
98 240 50 279 00 283 47 4.47 1.319E-0005
9% 240 50 281 00 283 47 2 47 1 035E-0004
100 240 50 282 00 283 47 1 47 1 488E-0004
101 24¢ G0 263 d0 283 17 20 17 0 000E+0Q00
102 24¢ 00 274 00 283.07 9 07 8 029E-0006
103 246 Q0 279 00 282 97 3.97 1 228E-0005
104 246 Q0 281 00 282 97 1.97 1 035E-00Q04
1a5 Z46 00 282 0G 282 g7 a.87 1.488E-0004
166 251 00 263 00 282.85 19 85 0.000E+0000
107 251 GO 274 Q0 282 69 8.69 6.B83E-00086
108 251 GO 279 Q0 282 51 3 51 1.070E-000S
Ha L) 251 00 281 00 282 51 1 51 1.007E-0004
110 251 Q0 282 00 2B2 52 0 52 1 48BE-0004
111 256 00 263 00 282 58 19 58 0 O00E+0Q000
112 256 00 274 00 282,39 §.39 5.363E-0006
112 256 00 279 00 282.08 3.08 7.884E-0006
114 256 00 281 Q0 282 05 1.05 5.797E-0005
115 256.900 282 00 282.00 0 00 8 232E-0005
ile 263 50 263 00 282.30 19.30 0 000E+0000
117 263 50 274 00 282 15 8.15 3.026E-0006
118 263 50 279 00 282 00 3 00 3 744E-0Q006
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119

i2¢

14]

148
149
150
151
152
152
154
155
156
157
158
159
160
161
162
163
164
165
16¢
167
168
169
170

o

[AERAS N\
~ oo
'l L

-~
— b

-

NN MNNRNNRD MR N RN
[Vl R R e R e+ R N I R R N |
Ww Hh O DM ™D Mmoo~ )

3N
w
w

PSR
=T D
Tl W

359

353
359
37¢
37¢
376
378
376
400
400
400
400
400

281

263

274

v

390

282 0C

282 00
282 00
282 00
282 00
282 00
282 00
282 00
282.00
282.00
282 00
282 00

1 00
0.00
19 14
8 07
3 00
1 00
0 0C¢
19 07
g8 03
3 00
1 00
0 00
19 03
8 01
3 00
1 Q0
0 oo
19 01
8 01

1 00
0 00
19 060
Ao
3 0o
L o
0 00
19.00
8.00
3 00
1 00
0 00
19 00
8 00
3 00
1 00
o 00
19 00
8 00
3 00
1 00
0.00
19.00
8 00
3 00
1 00

19 00
8.00
3.00
1 00
0.00
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7.837E-0006
8 621E-0006
0 000E+0000
1 488E-0006
1 690E-0006
1 361E-0006
1 224E-0006
0 000DE+0000
7 052E-0007
7 96TE-0007
1.779E-0007
7 587E-0007
0.000E+0000
3.314E-0007
3 752E-0007
3 612E-0007
3.416E-0007
U UOOE+Q0OCO
1 504E-0007
1.698E-0007
1 517E-9Q007
I A23E-00017
0 O0OE+D000
7 F4IF (40089
3 014E-0008
3 549E-0008
3 758E-0008
O 000GE+0000
4 740E-0009
5 402E-0009
6 049E-0009
6 298E-0009
0 000E+0000
8 423E-0010
9 552E-0010
1 COOE-0009%
1 GO5E-000%9
0 0OOE+0000
1 480E-0010
1 679E-0010
1 691E-0010
1 678E-0010
0.000E+0000
2.438E-0C11
2.759E-0011
2.720E-0011
2.599E-0011
0 00QE+000C
0 00QE+0000
¢ GO0QE+0000
1.031E~-0014
2 732E-0012
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Barragem de Ubaldinho - Ceara - Anexc 18 A

**+ ENGEOS *** Engenharia e Gectecnia S/C Ltda

FERCFLAN - programa de analise de percolacao plana - MEF
GECEYPERT - W Hachich Engenharia S/C Ltda - {011}y 570 3737

TIPS DE ANALISE FLUXC BIDIMENSIONAL CONFINADO

DALOQS GERAIS

NUMERC DE MATERIAIS &
NUMERQ DE NO3 170
NUMERCQ DF ETFMFNTQS 133
LARGURA DE BANDA MAXIMA B
LARGURA DE BANDA MEDIA 6 98

PROPRIEDADES DO MATERIAIS

NUMERO DO PERMEABILIDADES PRINCTPAIS ANGULO ENTRE
MATERIAL K1l K2 K1 E OX
1 1 0000O0E~DCORA 1 0GHNBE-00QN8 0 00
z T ONONCAE-NNN 4 5 ONDONE-0N04 0 00
e o o LR N SR TaIT [Ty
i LOCrTT Qs U UL SRRV LY oo
" | npraE giing [ npeoE-non, [UNR LY
<] 1 QCOGOE-0003 L D0000E-D0Q02 0 00

DADOS DG5S NOS

NO COCRDENADAS DOS NOS COND CRRGA VRAZRO
N R X Y CONT HIDRAULICA

1 0 Qu 263 00 0 0 00 0 000
2 0 00 274.90 0 ¢ 00 0 000
3 0 0G 279 00 0 ¢ 00 ¢ 000
9 0 0G 281 00 Q 0 00 ¢ 000
5 0 0GC 282 0C 1 296 00 0 000
€ 40 2C 263 00 0 0 00 0 000
ki aC¢ 0o 274 00 0 0 00 0.000
8 490 00 279 00 0 0.00 0.000
) 40 Q0 281 00 i} 0.00 0.000
10 40 00 282.00 1 296 00 0 000
li 70 00 263.00 il 0 00 0 000
1z 70 00 274 00 0 0 00 0 000
13 70 00 279 00 0 o 00 0.000
14 70.00 Z81 00 0 D 00 0.000
15 70 00 282 00 1 296 00 0.000
16 100 00 263 00 0 0 00 0.000
1 100 oc 274.00 Q 0 00 0 000
18 00 09 279 0G 0 0 00 0 000
19 10G C¢Q 281 00 0 0 00 0 000
20 100 00 282 00 1 296 Q0 0.0900
Z1 100 00 2R84 Q0 1 296 00 0.000
22 120 Qo 263 00 0 0 00 0 000
23 120 00 274 00 0 G 00 0 Q00
24 120 o0 273 00 8] 0 Q0 0 000
zZ5 120 00 281 00 s] 0 00 0 000
26 120 09 282 00 0 0 09 0 000
27 320 09 284 00 1 296 00 0 000
29 140 G 263 00 0 0 00 0 000
28 140 €O 274 ¢Q 0 0 00 0 000
30 i40 ©0 273 £ 0 0 00 0.000
31 140 00 281 00O 0 0 g0 0.000
3z 140 90 282 00 0 0 00 0.000
33 140 0OC 284 00 1 296 00 0.000
32 160 0C 283 00 0 0 00 0 000
35 160 00 274 00 Q 0 00 0.000
36 160 00 273 09 0 0 00 0 000
37 160 00 281 €0 0 0 00 0 000
38 160 20 282 GO 0 0 40 0 000
39 160 00 284 900 1 296 90 0 Q00
40 17009 263 00 0 0 00 0.000
41 i70 00 274 00 o] o 00 0 000
4z 170 an 27% 09 0 0 00 0 000
43 170 90 281 co 0 0 00 0 000
44 170 Q0 282 0 0 0.00 ¢.000
45 170 06 284 00 1 296 00 0.000
4€ 180 049 263 00 Q 0 00 0 000
7 180 09 274 oC Q 0 00 0 000
48 180 00 279 090 0 0 00 0 ¢00
49 180 00 281 00 0 0.00 0 000
5¢ 180 00 282 00 0 0 00 0 000
51 180 00 284 00 1 296 00 0 000
52 190 0¢ 263 00 n 0 920 0 oco
3 290 09 274 00 J 0 00 0.000
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195
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200
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N7

14

221
228

228 0

228
228
228
235
235
235

251
256.

293
sa3

a3

293

QDD
Lt B e

Lo ke B e N
it o o B

[+

oo
nn

no

.00

00
00

lalls
ar

09
N
co

279
Z8L

282

282
263
274
279
281
282
263
274
279
281
282
263
274
279
281
282
263
2714
279
281
282
263

279

e B o W Y e B i B e B B e B e B o B e e B e [ e P e e B e

DOQOFHRCOOCFOOLIOCHOLOOFOOOCOHOODOODOCCO0OO0ODO00000000COoO00DOO0LOCcCoODOO =<

0 00
0 00
0 00
296 00
0 00
0 00
0 00
o 00
0 00
296 00
0.00
0 00
0 00
0 00
0 oo
296 00
0.00
0 00
0 00
0 00
0.00
296 00
0 0o
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0 Q0
0 00
0 00
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0 00
0 00
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0 00
0 00
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0 00
0 00
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0 00
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L39

148
149
150
151
152
153
154
155
156
157
158
159
160
1€,
lel
lei
165
166
167
168
1e2
170

DALOS DOS ELEMENTOS

NUMERC DO
ELEMENTO

O WO~ NN D B

[

326 5¢

326 &

343 0
352 5

LI A

17n i’

376 0

400 09
400 €0

400 1
400 0O
400 0

NO

— = e
DB WM R WO D M Wb

-

17

I

281

82

Q0

Q0
0o

oo

S e O

[

HFOCOoOOrRQOOQHODOGKROO

0 00

282 00

0 00

0 00

0 00

0 no

282 no

0 0o

0 00

0 00

0 0¢

282 00

G 00

2 00

o 00

N 00

282 N0

0 00

0 00

0 00

0 00

282 a0

0 0on

fonn

[Ty

4 00

282 0O

3 00

0 00

0.00

0 00

282 00

NUMERC DO
NO L MATERIAL

2 5
3 4
4 3
5 2
7 5
8 q
9 3
10 2
12 5
13 4
14 3
15 2
17 5
18 4
19 3
20 2
21 1
23 5
24 4
25 3
Za 2
27 1
29 5
30 4
31 3
32 2
23 1
35 5
3% 4
37 3
38 2
39 1
411 5
42 q
42 3
44 2
45 1
7 5
a8 4
2 3
50 2
51 1
53 5
54 4
55 k]
56 2
57 1
59 5
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0 000
0 000
) unf
0 aoo
0 00v
0 000
0 000
0 000
0 000
0 000
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nov/96

Anexos FI 166/186

1

]

a




54

LAl VNV T R R
ke AR D S U

e

118
il9

121

lLL
1232
i24
125
ize
127
128
129
139
121
132
133

ul

109
111
1iz2
113
114
11é
117
118
11¢
121
122
123
124
126
127
128
129
131
132
1332
134

137
138

157

169

118
119
120
122
123
124
125
127
128
129
130
132
133
134
135
137
138
138
140
142
143
144
145
147
148
149
150

153
154
155
157
158
159
1€0
162
163
164
165
ie7
i68
169
170

154
155
157
158
15%
160
162
163
1l¢4
165

[

-

F-
NWEBUNWLBEUNWSUMNWLABINWEBUONWOBOOALENNWEBWN WD TR W UTE G B R W U1 G U G R G0 B TP il TR LS LN Wl AW Uk bW = NwW.S

0001838

Acude Ubaidinho
Calculos de Percolagio
nov/96

Anexos FI 167/186




CICLO NUMERC

FLUXO ATRAVES

FLU

LBMAX¥
LEMEED

&9

75
115
iz0
iz
120
135
140
145
150
155
160
165
170

O3

SAINDC

W W R N

1
-1
-1
-3
-5
-2
-1
-5
-9
-1
-2
-4
-5

o7

VAZAQ
T99E-CO08
850E-0007
604E-0006
438E-0004
2775-0008
799E-0007
56BE-0007
836F-00N7

1]11E-nnr7g

T TR

1S

St

N p
682L-0007
&37E-0007
329E-0004
44€=-0005
383F-0007
a1 7F-0007
425E-0007
S81E-0007
241E-0008
154E-0009
432E-0009
426E-0010
108E-0011
444E-0012

TOTAIS DO SISTEMA
ENTRANCO = 1 490E-0004
=-1 490E-0004

CARGAS HIDRAULICAS
COORDENADAS DOS NOS

NO

NUMERO

[Tl -BES B N ¥, I N

120
iz¢
20
izn
140
149
149
140
140
140

160
160
160

X
0o
0o
30
20
20
00
co
on
an
oo
ao
an

E PRESSOES NEUTRAS

CAS FRONTEIRAS

Y
253
274
279
281
282
263
274
279
281
282
263
274
279
281
282
263
274
219
281
282
2a4
263
274
279
281
282
z84
263
2714
2719
281
2ez
284
Z€3
274
279
281

CARGA

HIDRAULICA

296
29%¢
286
29¢€
296
296
206
296
296
296
296
29¢
296
29¢
296
295

295.

295
295
296
296
294
294
294
294
294
296
292
292
292
292
292
296
290
290
230

220

00
00
a0
co
00
09
00
+]
(o1¢]
00
00
01
00
alt}
o0
56
74
97
99
co
00
16
18
20
20
20
ng
43
43
43
43
43
oo
66
66
66
66

PRESSAC NEUTRA
{UNID DE CARGA)

33 00
22 00
17 00
15 a0
14.00
33 00
22 00
17 00
15 oo
14.00
33 00
22 01
17 00
1% 00
14 00
32 56
21 74
16 97
14 99
14 00
12 00
31 16
20 18
15 20
13 20
2 20
12.00
29 43
18 43
13 43
11 43
10 43
12 00
27 66
16 6%
11 6&
9 66
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0.000E+0000
0.000E+0000
0 Q000E+0000
0 DODE+0000
8 997E-0009
0 COOE+0000
-5 179E-0009%
-9 092E-000%3
-5 792E-0008
~7 450E-0008
G 000E+0000
6 51BE-0007
7 612E-0007
1 065E-0006
1 135E~0006
0 O00E+0000
5 255E-0006
7 548E-0006
5 215E-0005
7.434E-0005
1 462E-0004
0 O0OE+0000
2 138E-0Q006
1.270E-0005
1.098E-Q004
1 582E-0004
1 463E-0004
0 000E+0000
9 683E-0006
1 407E-0005
1.012E-0004
1 447E-0004
1 466E-0004
0 000E+0000
3 712E-0006
1 414E-0005
1 030E-0004
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274
279
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264
263
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282
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214
279

PRHT ]
263
274
278
281
282
;84

282

263
274
218
281
282
263
274
279
281
282
263
274
279
281
282
263
274

no
20
00
ng
00
00
00
00
a0
00
20
0g
00
00
00
00
an
00
00
90
0o
nn

no

A
{1
00
00
00
[1¢]
(119]
oo
oo
0o
og

00

00
Q0
Q0
ao

290 66
296 00
289 77
289 78

289 78
289 78
296 Q0
288 89
288 89
288 89
288 89
288 B89
296 00
288 00
288 00
288 00
288 00
288 00
296.00
287 55
287 55
287 55

mp oLt
R FALL
296 00
287 10
287 10
287 10
287 11
287 11
29¢ 00
286.48
286 48
286 48
286 48
286 48
296 00
285 86
285 85
285 85
285 85
285 85
285 24
285 23
285 22
285 22
285 22
284 62
284 sl
284 59
284,59
284 59
28B4 03
283 929
283 97
283 97
283.97
283 58
283 52
283 47
283 47
283 47
283 17
283 07
282 a7

282 97
282 85
282 69
282 51
282 51
282 52
282 58
282 39
282 08
282 05
282 00
282 30
282 15
282 00
282 o0
282 00
282 14
282 07

7 89
6 89
12 00
25 00
14 00
9.00
7 00
6 00
12 oo
24.55
13 55
8 55
£ 55
5 55
i2.00
24 10
13.10
8.10
6.11
5.11
12.00
23.48
12 48
7 48
5 48
4 48
12.00
22.86
11.85
6.85
4 BS
2 85
22.24
11 23
6 22
4 22
3.22
21.62
10.61
5.59
3.59
2.59
21 03
9,99
4 97
2 97
1 97
20 58
9 52
4 47
2 47
1 47
20.17
9.07
3.97
1l 97
0 97
13 85
8 69
3.51
151
0.52
19.58
8.39
3 08
1 05
0.00
19.30
8.15
3 00
1 00
0 00
19,14
&8.97
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1 174E-0004
1 470E-0004
0 00DE+0000
9.682E-0006
1 411E-0005
1 0Z9E-0004
1.473E-0004
1.473E-0004
0.000E+0000
9 553E-0006
1 398E-0005
1 031£-0004
1 471E-0004
1 477E-0004
0 000E+0000
9 145E-00086
1 353E-0005
1 032E-0001
1 480E-0004
1 4B0E-0004
0.000E+0000
8 694E-0006
1 304E-0005
{.a21p nong
1 182E-0004
1 482E-0004
0.000E+0000
7 938E-0006
1 221E-0005
1 035E-0004
1 48SE-0004
1.485E-0004
0.000E+0000
6.107E-0006
9 669E-0006
9 947E~-0005
1 487E-0004
1 487E-0004
0 O0QE+0000
3.631E-0006
4.434E-0006
7.385E-0007
-5.618E-0006
0.00DE+0000
1.856E~0006
2 087E-0006
2 232E-0006
3 194E-0006
0.000E+0000
9 289E-0007
1.055E-0006
1.121E-0006
9 762E-0007
0.000E+0000
4 674E-0007
5 303E-0007
5 444E-0007
5 738E-0007
0 000E+0000
2 T19%E-0007
3 085E-0007
3 220E-0007
3 194E-0007
0 0ODE+0000
1.579E-0007
1 791E-0007
1 861E-0007
1 B72E-0007
0 000E+0000
9 571E-0008
1 083E-0007
i 108BE-0007
1 138E-0007
0.000E+0000
5.73%E-0008
6 397E-0008
2 453g-0008
0 000E+0000
0.000E+0000
2.647E-0008
2.9255-0008
9 451E-0009
0 000E+0000
0 O000E+0000
1.217E-0008
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a Qo
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1 346E-0008
4 607E-0009
0 000E+0000
0 O00E+0000
3.597E-0009
& 185E-0009
2 077E-0009
0 000E+0009
0 000E+0000
2 562E-0009
2.8B47E~-0009
9.78B4E-0010
0 QO0CE+0000
0 00QE+0000
1 131E-0009
1 257E-0009
4 121E-0010
0 00QE+0000
0 00CE+0000
1 815E-0010
1 998E-0010
6 836F-0011
0 000E+0000
M OGOE GO0
S 8TE-00LL
3 213E-0011
1 070E-Q011
0 000E+0000
0 000E+0000
4 e645E-~0012
5.118E-0012
1 754E-0012
0 0Q0CE+0Q000
0 OCOQE+0009
7.406E-0013
8.206E-0013
2 129E-00Q13
0 000E+GO00
0 000E+0000
1 111E-0013
1.225E-0013
4 193E-0014
0 000E+0000
¢ 0DOE+0000
0 000E+0000
0 0CQE+0000
0 COOE+0Q00
0 000E+00Q00
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ragem de tbaidinhc - Ceara - Anexc i9¢
ENGEOS *** Engernaria e Geotecnia 5/C Ltda
CPLAN - programa de analise de percclacao plana - MEF
OEXPERT - W Hachich Engenhar:za S/C Ltda - (011) 570 3737

TIPC DE ANALISE FLUXO BIDIMENSIONAL COKFINADO

DADCS GERAIS

NUMERQ DE MATERIAIS 6
NUMEROQ DE NO< 17G
NUMERQ DE ELFMENTOS 133
LARGURA DE BANDA MRXIMA n
LARGURA DFE BANDA MEDIA 6 98

PROPRIEDADES DOS MATERIARIS

NUMERO DO PERMEABILIDADES PRINCIPAIS ANGULQ ENTRE
MATERIAL Kl K2 KL E 0X
1 I 0ONCOE-0ANE 1 NONROE-0008 0.00
LR S A EACEN SR AN XY T BT B 1 h
. AU AL I T SOAREOCE-OrQ ) a g0
3 [ J0QNEE-J00S ] OnCOOF-2005 0 op
5 1 INONCE-A00S 1 00000E-0005 0 00
5 1 0000GE-0002 1 00000E-0003 0 00

DADDS DOS NeS

NQ COORDENADAS DGOS NOS CONR CARGA VAZAO
N R X Y CONT HEIDRAULICA

1 U 263 0¢ 1 296 00 0.000
Z 0 00 274 00 1 296 00 0.0060
3 0 0Q 279 0o 1 296 Q0 0.000
q 0 50 281 00 1 296 00 0.000
5 0 ©0 282 00 1 29¢ 00 0 000
[ 40 00 263 00 0 0 00 0 000
? 40 rQ 274 090 0 0 00 0 000
g8 40 00 279 00 0 0 00 0 000
a 40 0 281 00 0 0 00 0 000
i0 40 00 282 00 1 296 00 0 000
i1 70 0oC 263 Q0 Q g 00 0 000
12 70 0o 274 0OC Q 0 00 0 000
12 10 04 279 0¢ ] 0 09 0 000
14 70 09 281 00 0 0 00 0.000
1% G060 282 09 1 296 00 0 000
1€ 100 G9 263 00 0 0.00 0 000
17 100 00 274 00 c 0 00 0 000
18 100 o0 279 00 0 0 00 0 000
19 100 0O 281 00 0 0 00 0 000
20 100 oc¢ 282 00 1 296 00 9 009
21 100 Q¢ 284 00 M 296 00 0 000
22 120 00 263 00 1] 0 00 0 000
23 120 o0 274 00 0 0 00 0 N0
24 120 on 272 00 0 ¢ 00 0 000
25 120 9 281 90 0 o 00 0 000
26 120 00 282 00 0 0 00 0 000
27 120 900 284 00 1 296 00 0 000
28 140 OC 263 00 0 0.00 0 000
Z9 140 Qf 274 00 0 o 00 0 000
30 140 Q¢ 279 Q0 o] 0 00 0 000
31 14¢ ac 281 Q0 ¢ a 00 ¢ 000
3z 140 oo 282 00 0 0 00 0 009
32 14C 0a 284 00 1 296 00 0 000
34 1ed 03 263 0OC il 0 09 0 000
35 1€0 GO 274 09 0 0 D0 0.0CQ
e 160 90 279 00 0 0 00 0 000
37 160 0N 281 Q0 G 0 90 0 000
38 160 Qf 282 900 0 o 20 0 090
30 160 on 284 Q0 i 296 00 0 000
40 170 00 283 00 u 0 00 0 oon
41 170 07 274 00 0 0 00 0 000
42 170 09 279 00 d c 00 0 000
43 170 09 281 00 o] 0 00 0 000
44 170 90 282 00 0 0 g0 0.000
45 170 00 284 00 1 29€.00 0 60D
4€ 180 QG 2¢3 00 0 0.00 0 000
47 180 00 274 90 n 0 Qo 0 000
48 180 Q0 279 Q0 0 0 00 0 000
4° 18¢ 0N 281 00 a 0 00 0 ¢oo
50 i8¢ 02 282 20 a o 00 0 000
51 igr oo 284 oo 1 296 00 0 900
52 190 €0 263 00 0 0 ¢0 0 000
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53 130 0 271 00 ¢ 0 00 0 Q00
54 Lan 279 oo ] o 00 0 000
55 190 0o 281 00 0 Q0 00 0 000
5€ Lag 282 o0 0 0 00 0 000
57 iqon ZR4 Q0 1 296 00 0 000
58 285 2¢63 00 o} 0 00 o 000
59 12% 274 00 ° 0 00 0 000
60 1495 279 00 ) g 00 6.000
ol i85 281 00 0 0 00 0 000
82 195 ¢ 2872 00 ] 0 00 0 000
62 185 284 0O 1 296 00 0 000
64 Tan 263 00 W] 0 00 0.000
a5 o 274 00 1) 0o 00 0 000
66 SO0 279 06 0 0 00 0 000
K 200 2gl.00 0 0 90 0 000
68 2010 2R2 00 0 0 90 o 000
69 206 284 00 1 296 00 0900
7Q 207 2€3 00 0 0 00 0.000
71 207 274 00 0 0 00 o 000
12 207 279 00 0 0 00 0 000
73 207 Z2R1 0N ] 0 nNo 0 000
74 o 282 00 n n 0o 0 000
AR e 284 o0 1 296 00 Q 0ng
. 4 £ 8 oy 1,000
N Ty Q Q Qo 0 Q00

s J14 e AR LN 0 0 20 0 0u¢
74 z14 97 281 00 0 Q0 00 0.000
80 214 002 282 00 0 0 00 0 000
82 221 00 263 00 o} 0.00 0 000
Bz 221 0N 274 00 0 9 00 0 000
3 221 00 279 00 n 0 00 0 000
84 221 0n 281 QO 0 0 00 0.000
85 221 0o¢ 282 00 8] 0.00 0 000
8¢ 228 00 263 00 o 0 00 o 090
87 228 00 274 00 o 0 00 0 000
88 228 G0 279 00 9 0.00 0 a0o0
89 228 00 281 060 0 0 00 0 Qoo
90 228 0N 282 00 0 ¢ 00 ¢ 000
91 235 00 263 00 0 0 00 0.000
92 235 00 274 00 Q 0 00 0 000
a3 235 00 279 00 ¢} 0.00 0.000
a4 235 00 281 00 o 0D 00 0.000
395 23% 00 282 00 Q 0 00 0.000
96 240 50 263 00 0 0 00 0.000
a7 240 50 274 Q0 0 ¢ o0 0.000
98 240 50 279 90 0 0 00 0.000
99 240 50 281 00 0 0 00 0.000
100 240 5S¢ 282.00 ¢} 0.00 0 000
1901 246 09 263 00 o 0.00 0 000
102 246 2Q 274 Q0 ] Q.09 0.000
103 246 00 279 00 0 Q¢ 00 0.000
104 246 Q0 281 00 0 0 00 0.000
105 Zde Q0 282 00 0 0 00 0 00O
1046 251 or ?r3 00 n 0.00 0 000
107 251 0o 274 00 0 0 00 0 000
108 251 00 279 00 0 0 00 0.000
109 251 00 281 00 Q Q0 0D 0.000
110 251 00 282 00 0 ¢ oD 0.000
111 256 00 263 00 Q 0.00 0.000
112 256 0C 274 00 0 Q.00 0 000
112 25¢ 0OC 279 00 0 0 00 0 000
il4q 256 00 281 00 o 0 00 0 000
115 256 CO0 282 00 H 282 00 0 000
116 283 50 263 00 0 0 00 0.000
117 263 50 274.00 o] 0 00 0.000
118 283 50 279 00 0 0 00 0 000
1l9 263 50 281 00 C 0 00 0 000
120 263 50 282 Q0 i 282 00 Q 000
izl 2731 9o 263 00 0 0 00 0 000
122 271 Q¢ 274 00 4] 0 00 0.000
123 271 Q¢ 279 00 0 o 00 0.000
124 271 00 281 00 0 0 00 0 000
i25 271 GO 282 00 i 282.00 0 000
12¢€ Z78 L0 263 00 0 0 00 0 000
127 278 5C 274 00 Q a 00 0.000
128 278 58 279 00 0 0.00 0.000
29 2718 50 281 00 1] 0 00 0 000
130 278 50 282 90 1 282 00 ¢ 000
131 286 00 263 Q0 0 0 00 D.000
132 286 00 274 00 0 0 00 0 000
133 286 00 279 00 0 0 0o 0 000
i34 2BA 04 281 00 0 0 00 0 000
i35 286 DO 282 00 1 282.00 0 000
13e <93 50 261 00 a 0 20 o Q000
137 293 5¢ 274 00 0 Qg 00 0 goo
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Las ~Tg 00 [N 0 90 d Q0o
119 sS85 09 0 5 00 0 000
Lan 287 an 1 282 00 0.000
i41 263 00 0 9 00 0 000
142 274 00 0 0 00 0 000
143 a10 279 00 0 0 0o 0 000
144 310 an 281 00 0 0.00 0 000
143 310 N 2B2 0O 1 282 00 0 000
id6 32€ 50 263 00 0 0 00 0 000
141 126 &0 24 09 9 0 00 9 000
148 32€ 50 279 00 0 0 0f 0 000
14e 326 50 2Rl 00 0 0 00 0 000
150 326 30 282 00 1 282 00 0 000
151 342 on 263 00 0 0 00 0 000
152 343 oo 274 00 f 0 00 0 000
153 342 00 279 0O 0 0 00 o 000
154 343 0o 2R1 90 0 0 00 D 000
155 343 no 232 0n 1 282 00 0 000
156 359 50 263 00 0 0 00 0 000
157 359 50 274 00 9 0 00 0.000
158 359,50 279.00 0 0.00 0.000
159 159 §n 2R 00 0 0 00 0 000
160 ECEIE app ~n | 282 00 0 0on
. q i . ry oy 0y tigyey

Te. —_— 1o 8 AT 0 000
leas Pie o faen n u o 0 Cuo
164 376 a8 281 op Y 0 00 0 000
165 376 00 282 50 1 282 90 0 000
166 4c0 on 263 0OC 0 0 00 0 000
167 406 00 274 00 0 0.60 0 000
168 400 0D 279 00 0 0 00 0 000
160 400 0o 2a1 Qo 0 a 0g 0 000
L70 490 00 282 00 1 282 00 0.000
DADOS DOS ELEMENTOS
NUMERO DO NUMERO DO
ELEMENTO NOC I NO J NG ¥ KO L MATERIAL

1 1 6 g 2 5

2 2 7 8 3 1

3 3 8 9 4 3

4 4 9 10 5 2

5 6 11 2 g 5

3 7 12 13 ] 4

2 5 13 14 o 3

8 g 14 15 10 2

9 11 16 17 1z 5

i0 i2 17 18 3 4

1i 13 18 19 14 3

i2 14 19 20 15 2

13 16 22 23 17 5

14 1 23 24 18 4

15 18 24 25 19 3

16 19 25 26 20 2

17 29 2 27 21 1

18 22 28 29 23 5

19 23 29 30 24 4

20 24 30 31 25 k]

2z 25 3L 32 76 2

22 26 2 13 2 1

23 29 34 35 29 5

24 23 35 36 30 4

25 30 36 37 31 3

26 31 3 38 32 2

27 32 38 38 33 1

2a 34 10 41 35 5

28 5 a1 42 36 4

39 3¢ 42 a3 37 3

31 37 43 14 38 2

12 £ 44 a5 39 1

33 40 4€ 47 31 S

34 a1 47 48 az 4

a5 42 as 49 43 3

36 a3 49 50 44 2

3” 44 5D 5i 45 1

38 15 52 53 47 5

3g g 53 54 48 4

40 45 54 55 19 3

41 49 55 56 50 2

az 50 56 57 51 1

43 52 58 59 53 5

a4 32 59 &0 54 4

as 54 £0 1 55 3

16 55 &1 a2 56 2

47 56 o2 63 57 1
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CIC

Ll NUMERG

LBMAX

LBMED

le

4 163

PASS0 1

8
5 94

FLUXC ATRAVES DAS FRCNTEIRAS

NO

NUMERO

33
3%
45
51

63

€9

75
115
29
1z
130
135
140
145
150
155
160
165
170

3
1

3L N RS M G o (D

[ |
(G110 o

-8
-Z
-1
-5
-1
-9
-1
-2

VAZAC

8 238E-0010
2 577E-0009
-5 743E-000%
-1 069E-0008
2.901E-0008

29
68
ne
ni
82
06
47
R7
04
58
57
80
8¢
36
[:33]
’]1
04
01
KX}
59
69
11
19

TE~-0007

OE-0005
FR-nnnn

> IR PR
BNy}
BE-Q007
2E-0007
1E-0007
3E-0007
4E-D0O07
QE-0007
TE-0007
6E-0005
1E-0005
BE-DOO05
TE-0006
S5E-000¢
3E-000¢
3E-0007
SE-0008
1E-0008
€E-0009
TE-000%
8E-001Q

FLUXOS TCTRiIS DO SISTEMA
= 9 707E-0005

ENTRANDO

SAI

CARGAS HIDRAULICAS E PRESSQES NEUTRAS
COORCENADAS DOS
X

NO

NDC

NUMERO

T
= S Mo w =

Rt R
SRR

o
@ J

B B N e
= S

S ]
B b B,

£

=-9 707E-0005

l4¢

co

on
0l
o0

2 00

[s1)]
20
oc

263
274
279
281

282
262
274
279
282
282
263
2749
279
281
282
262
271

a9

281

28z

284
263
274
279

NOS
Y

na
0o
00
o0
00
oG
o¢
040
00
00
0o
20
20
an
oo
oo
[vl4]

170

CARGA
HIDRAULICA (UNID DE CARGA)

296
296
296

296,

29%

296,

295
296
296
296
295
295
296
2%¢
296

[ IS RN )
L e IV BN Y Y
[ACHLS I N ]

00
00
0aQ
oc
0c
00
00
00

165 2

PRESSAC NEUTRA

33 00
22 oo
17 00
15 0¢
14 00
33.00
22 00
17 00
15 00
14 00
32 94
21 97
17 oo
15 00
14 cO
32.25
21.40
16 37
14 58
14 oo
12 00
30 91
19 @93
14 94
12 ¢4
11 87
1z 20
29 31
18 31
13 32
11 32
10 33
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FUNCAO
FLUXO

4 469E-0010
2 182E-0009
5 993E-0010
-7 616E-0009
1 543E-0009
0 000E+0000
9 312E-0008
1 091E-0007
1 B840E-0007
1 BOSE-0007
0 00OE+0000
1 246E-0006
1 E69E-0006
8 699E-0006
8 745E-0006
0 000E+0000
5 405E-0006
7 Bl6E-0006
5 538E-0005
5 583E-0005
9.452E-0005
0.000E+0000
8 4B7E-0006
1 267E-0005
1 J00E-0004
1 010E-0004
¢ 464E-0005
0 C00E+0000
8.906E-0006
1 254E-0005
3 310E-0005
9 387E-0005
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195
200
200
200
200
200
20¢

207
207

L)
o

oQ

[ ey B i B B B T e
SO0 O0OO D00

284
263

579
281

O

274
279

281
282
284
263
274
279
281
282
284

263

274
27

281
282
284
263
2714
279
281
282
263

282

296 0D
290 69
290 69
290 69
290 69
290.69
296 00
289 87
289 87
289 87
289 87
289 B8
296 00
289 05
289 05
289 06
289 N6
289 06
296 00
288.23
288 23
288 23
2R8 23
LAY |
IR UL
87 Br
287 82
287 82
287 82
287.83
296 00
287 41
287 41
287 41
287 41
287 41
296.00
286.83
286 83
286 83
286 83
286.83
296 0O
286 25
286 25
286 25
286.25
286 25
285 67
285.67
285.67
285 &7
285 67
285 10
285 09
285 09
285.09
285.09
284 54
284 52
284 50
284 50
284 50
284 11
284 07
284 04
284.04
284 D5
283 69
283.64
283.58
283 58
283 57
283 35
283 26
283 1¢
283 16
283.27
283 04
282 82
282 75
282 73
282 00
282 66
282 53

12 00
27 69
16 69
11 69
9.69
8 69
12 00
26 B7
15.87
10 87
8 87
7 88
12.00
26 0%
15.05
10.06
8 05
7 06
12 00
25 23
14 23
9.23
7.23
624
12 Do
21 B2
13.82
8 82
6.82
5 83
12 oo
24 41
13.41
8.41
6 41
5.41
12.00
23.83
12 83
7.83
S 83
4.83
12 00
23 25
12.25
7.25
5.25
4 25
22 67
11.67
6.67
4 67
3 67
22 10
11 0%
6 09
4 09
3 09
21 54
10 52
5.50
3 50
2 50
21 13
10.07
5 04
3 04
2 035
20.69
9.64
4 58
2 58
1 57
20.35
9 26
4 16
2.16
1 27
20 04
g8 92
3.75
173
0 00
19.66
8 53
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9 492E-0005
0 DOOE+0000
8 962E-0006
1 304E-0005
9 470E-0005
9 553E-0005
9.530E~-0005
0 00QE+0000
8 993E-0006
1 308E-0005
9.480E-0005
9.561E-0005
9 564E-0005
0 000E+0000
9 023E-00Q06
1 312E-0005
9 515R-0005
9 597E-0005
9.597E-0005
O 0OCE+00C00
9 053E-0006
1 317E-0005
9 547E-0005
9 LEP2GF pOns
9 629E-0005
0 QUOE+0000
9.067E-0006
1 319E-0005
9 571E-0005
9 653E-0005
9 653E-0005
¢ 000E+0Q00
9 079E-0006
1 321E-0005
9 592E-0005
9 67SE~0005
9.676E~0005
0.000E+0000
9 0B88E-0006
1 323E-0005
9 622E-0005
9 705E-0005
9 6975-000S
0 000E+0000
9.079E-0006
1.322E-0005
9 622E-0005
9 T0S5E-0005
¢ 000E+0000
9.046E-0006
1 319E-0005
9 622E-0005
9 705E-0005
0 000E+0000
8 968E-0006
1 310E-0005
9 622E-0005
9 705E-0005
0 000E+0000
8 801E-0006
1 2%2E-0005
2 622E-0005
9 TO5E-0005
0 000E+0Q00
8.547E-0006
1 264E-Q005
9 621E-0005
9.705E-0005
0.000E+0000
8.099E-0006
1 214E-0005
9 628E-0005
9 705E-0005
0 00QE+0Q00
7 426E-0006
1 127E-0005
9 570E-0005
9 T05E-0005
0 000E+0000
6 468E~0006
9.688E-0006
7 731E-0005
7 BO2E-0005
0 000E+0000
4 T23E-0006
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279 1o 28z 37 3 37 6 732E-0006

281 Q0 282 26 1 36 4 444E-0005

28Z 00O 28z 00 a oC 4 469E-0005

262 02 282 139 19 39 0 000E+00Q00

274 @0 282 29 g 29 3.122E-0006

279 0 282 18 3 18 4 258E-000¢

221 30 282 17 117 2 347E-0005

282 a0 282 an 0 00 2 354E-0005

2€3 00 282 22 19 22 ¢ 000E+00Q0

274 20 28Z 15 8 15 1 91BE-0006

273 0 28 01 3 07 2.577E-0006

281 GO 282 07 1 07 1.374E-0005

282 noO 282 @0 a oo 1 387E-000S

263 00 282 11 19 11 0.000E+0000

274 no 282 D6 8 06 1 0O73E-0006

273 00 282 oL 3 01 1 372E-0006

281 nn SR2 07 1 00 6 T1BF-0NNG

282 w0 282 a0 1 00 6.621E-0006

263 00 282 09 19 05 0 O0OE+0009

274 19 282 03 B 02 5 326E-0007

A 279 0o 282 00 3 00 6 244E-10007
I 281 an 2872 N v 134} 1 182E-00D0&
o 287 1N 2BZ G 3 06 1 198E-0006
R S ot Jfe i ry OdxtpF s 1-0)030)

' T o0 TR o0 8 Do 1 0138-0007
o oan SHS oo 3 an 1 158E-0007
~ 281 20 282 01 1 J0 1 301E-0007
ag 282 90 282 0N 0 00 1 259E-0007
50 263 00 282 to 19 00 0 000E+0000
50 274 00 282 00 8 00 1 949%E-0008
50 27% 00 282 00 3 00 2 2ZB7E-0008
50 281 00 282 00 1 00 4.741E-0008
50 282 0Q 282 0C 0 09 4 B829E-0008
co 263 G 282 0O 192 40 0 GOOE+0000
a0 274 20 282 00 8 90 4 198E-0009
ae 279 90 282 00 3 00 5 073E-000%
bl 281 20 282 00 t 00 1.347E-0008
og¢ 282 00 282 00 0 00 1.333E-0008
5¢C 263 00 282 00 19 00 0 0Q00E+0Q000
S0 274 00 282 00 8 00 9 6€34E-0010
50 279 00 282 CO 3.00 1 170E-0009
50 281 oo 282 00 1 00 3.34%9E-0009
50 282 00 282 00 0 00 3.384E-0009
a0 263 00 282 00 1% 00 0.0GOE+0000
oc 274 DO 282 90 8 DO 2.156E-0010
0aQ 27% 00 282 Q¢ 3 00 2.641E-0010
00 281 00 282 00 1 oo 8 00€E-0010
o} 282 00 282 00 0.00 7 78ZE-0010
co 263 G0 282 00 19 00 0 OO0E+0000
ac 274 20 282 00 8 00 0 000E+0000
ol 275 Q0 282 00 3 00 0.000E+0000
ply 281 90 282 Qo0 100 2 837E-0015
0¢ 282 00 282 00O Q 00 1.099E-00L10
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S SRs==s==m====== = == =o==== ====

Ba:ragem de Ubaidinho - Ceara - Anexc 19 A

*>+ ENGE(QCS *** Encerharia e Geotecnia 5/C Ltda

FERCFLAN - pregrama de analise de percolacac plana - MEF

G E5ECEXPERT - W Hachich Engenharia §/C Ltda - {011y 570

3737

TIPC DE ANALISE FLUXC BIDIMENSICNAL CONEFINADC

DADOS GERAIS

NUMERG DE MATERIAIS 6
NUMFRO DF NOS 170
NUIMERO DF ELFMENTOS 133
LARGURA DE BANDA MAXIMA 8
LARGURA DE BANDA MEDIA 6 98

PROPRIEDADES DOS MATERIAIS

NUMERO DO PERMERARILIDADES PRINCIPAIS ANGULOC ENTRE
MATERIAL K] K? Kl F OX
1 i nOOnag-0noy I NN F-9n008 1) 0n
z IoNANTE-NNeg 1 OnRSe0E-tN05 N an
- - . LIRS S Y P ror
| RS TAPATE I S TR PR TS TET L SRR AT (1 o
B [IEETETS TR Rt S TR TR (I TRTS TELN } ARV I noen
[} 1 00Q0SE-JQ03 1 Q00G0E-0QG2 g 00

DADCS DGOS NOS

NC COQRDENADAS DOS NOS COND CARGAR YAZAD
N R X Y CONT HIDRAULICA

i 0 Qo 263 GO 0 0 00 0 000G
2 o oo 279 00 0 0 o0 0 000
3 0 0% 279 Q0 0 0 00 0.000
4 ¢ 09 281 00 1] 0 00 0 000
5 9 00 282 00 1 296 00 0 000
[ 40 00 263 00 0 g 09 0 000
? 40 00 274 00 0 0 00 0 000
2 40 00 279 Q0 Q 0 @0 0 000
9 4¢ 00 281 00 0 G6.00 0 000
12 40 (0 282 00 1 296 00 0 000
11 70 00 263 06 ] 0 00 c 000
12 70 00 274 09 0 ¢ 00 ¢ 000
13 70 00 279 00 Q ¢ 00 ¢ 000
14 76 00 Z2B1 00 0 0 00 0 060
15 ¢ 00 282 00 1 296 00 0 000
1€ 100 00 263 0D s 0 00 0.000
1= 1¢0 a9 274.0¢C n 0 ¢co 0.000
18 1co a0 272 ot a o 00 0 000
i? 140 o0 281 0¢ Q 0 00 0 000
20 100 0o¢ 282 00 1 296 00 0 000
2 100 QG 28B4 00 1 29€ 00 0 000
2 120 00 263 00 0 0 00 0 000
23 120 00 274 0O 0 a 00 0 000
24 L70 nn 272 o0 u] 0 00 0 non
25 120 09 281 00 0 G 00 G 000
26 120 0O 282 00 0 0.00 0 Qo0
27 120 09 284,00 1 296 00 0 000
28 40 00 283,00 2 0.00 0 000
29 140 00 274 0ot a ¢ 00 0 000
30 140 0C 279 GG 2 0 00 0 000
31 140 0O 281 cO a o 00 4 oo¢
3z 140 Q0 282 00 0 0 N0 9 000
2 140 00 284 00 1 296 00 0 000
34 1eC 00 263 00 o] 0 00 0 000
35 18C 00 274 00 8] 0 00 0 000
3€ 160 00 2792 00 o 0 00 0 000
37 160 00 281 O O 0 00 0.000
38 150 CO0 282 00 o 0 00 0.000
39 160 0C 284 Q¢ - 296 00 0 000
L1¢) 170 Q¢ 263 00 a 0 06 ¢ @GOG
41 170 Q¢ 274 co jal ¢ 00 0 o000
4z 170 Qc 279 ¢o 0 0 00 0 000
43 i7c oo 281 o0 o 0 00 0 000
44 i1¢ oo 282 0C n 0.00 0 060
45 179 90 284 09 H 296 20 0 000
16 180 00 263 00 ] 0 00 0 co0
47 ig0 OC 274 90 o] 0 00 0 000
48 180 00 27% Q0 0 0 00 0 000
49 180 GO 281 00 0 0 ao 0 000
50 180 on 282 00 2 ¢ 00 0 000
51 18C¢ 05 284 an 1 29¢ 00 0 00D
52 Z9c 00 Z67 oC o 0 20 0 00O
3 130 ocC z74 @ 0 0 0¢ 0 000
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199
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195
193
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200
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207
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214
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Z21
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221
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228
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Z35
235

235 0

235
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2490
z40
240
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-1 -
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(Yol e BN B - s o I D 1
Wi P A A O DD O WP -

Q0
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ni;
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Qant
a0
a0

y e B e W S
R
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OMODDECOO OO
OO0 a0 D
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O

L R s

T

kB I e

COCOOoOWmna;munu DO
[ e B B

an
50
=0

50

279

274
279
zZ81
282
284
261
274
279
281
2R7
2R4
263

-~

M
28z
263
274
279
281
232
263

272
281
282
263
274
279
281

282

w2

263
274

2719

QOO FQOOOFHOOOLIOHOOOOFHOOCOFCOoOODOoODOOLODO0D0O0CO0OO000LOLDOLOOEOOOOC

U T O R0 0@= 00RO 0CCOF,OSO

0 00
296 00
.00
0.00
0 00
0 00
0 00
296 00
0 00
TR
o 00
4 Q0
0 00
o oo
0.00
0.00
0 00
o 00
0 00
0 00
0 00
0 00
0 00
0 00
0.00
06.00
0 00
0 00
0 00
0 00
0 00
0 00
0.00
0 Q0
o 00
0 00
o 00
0 00
0 00
0.00
0 00
0 00
0 00
0 00
o 00
0 00
0 00
282 00
0 00
0 00
0.00
0.00
282 00
a 00
0 00
0 00
0 00
282 Q0
0 00
0 oo
0 00
0 00
282.00
0 00
0 00
0 00
0 00
282 00

0 00
0.00
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0.009
0 600
0 000
o 000
0 000
0 000
0.000
0.000
0 000
0.000
0 000
9 000
0.000
0.000
0.000
0 009
4 o006
0 0N0
0.000
0.000
0 000
0 000
0 000
4 000
Q 000
0 040
0.000
0.000
0.000
0.000
0 000
G Q00
0 000
0.000
0 000
0 000
o 000
¢ 000
0.000
0 000
0 000
0 000
0.000
0.000
0.000
0.000
0.000
0 000
0 000
0 000
0.000
0.000
0 000
0 000
0.000
0 000
0 000
G 000
¢ Q00
0.000
0.000
0 000
0 000
0 000
0 000
0 o000
0 000
a0 000
0 000
0 000
0.000
0.000
O 000
0 000
0 000
0.000
0 000
0 000
0 000
0 000
0.000
0 000
0 000
0 000
¢.000
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DADOGS DOS ELEMENTOS

NUMEROD DO
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FLUXO ATRAVES AS FRONTEIRAS

LBMAX
LEMED

NO
NUMF R
5
10
15
20
21
27
32
39
a5

~ T

L el ol SR SR S S
DU LD s st L) BN B
DA DM OIS D Y L

— s
-~
(=¥

Lo

PRSI FURN N BN REES I B

PASSO 1

]
& G7

VAZAO

793k -0N0R8
2777 -0007
680E-0005
736E-0003
693E-0008
059E-0007
€83E-0007
/A7 eF-0NN7

“

s g

e

-z
-1
-5
-8

-1
-5
-1
-4

[

NESF-NONT

[N
1F 1y}
59QF~0007
1 5775-0007
-3 806E-0005
8615-0005
268E-0005
E6TE-0CO0R
81-E-0006
O43E-0006
0135-0007
389E-0008
591E-0008
09¢E-0009
L1TE-0009
198E-0010

FLUXCS TCTAIS DO SISTEMA

ENT
SAI

CAR
NO

NUMER

D QD - LD L Py

NN AN ST I I A O
~l U B ()

D D

RANDC
NDC

GAS

(o]

3 T0SE-0005
-9 T05E-0005

CCORDENADAS DOS NOS
X f

Xl

BB L3 Fa by BB
D

L= B o)

O e N ST

—
N
oo

14¢

L]
o
o

140G
.
ieC
leG

[T I

OO0 ODODOoODOCO0

[ vt I e e R B T s 0 T M}

D L0
@ o

OO

[

QO

© 00

oli]
oo
ao
045

2€3
274
279
281
2n2
263
274

'l
i

no
aly]
00
00
on
00
Qo
an
[19]
20
a0
20

o

0%

HIDRAULICAS E FRESSOES NEUTRAS

CARGA

HIDRAULICA

296

296 G

29¢
296
296
296
296
296
296
296
295
295
286
29€
296
295
295
295
295
296
296
293
293
293
293
293
296
292
292
292
292
292
2%¢

zan

PRESSAQ NEUTRA
(UNID DE CARGA)

33
22
17
15
i1
33
22
17
15
14,
32
21
17
15
14
32.
21
16
14
14
12
30
19
14
12
11
12
29
18
13
11
10
12
27
R
11

00
00
25
40
57

14

Acgude Ubaldinho
Calculos de Percolagio

FUNCAO

FLUXO
0 00O0E+0000
0 000E+0000
0.000E+0000
0 000E+0000
f 967E-0009
0 00CE+0000
9 346E-0008
1 092E-0007
1 848E-0007
1 81BE-0007
0 O0OE+0000
1 246E-0006
I 669E-0006
8 69%E-0006
8 745E-0006
0 00OE+0000
5 405E-0006
7 B816E-0006
S 538E-0005
5 583E-0005
9 452E-0005
G 00QE+0Q000
8 487E-0006
1 267E-0005
1 000E-0004
1 010E-0004
9.464E-0005
0.000E+0000
8 905E-0006
1 294E-0005
9 310E-0005
9.387E-0005
9 492E-0005
0 0O00E+0000
8 S48E-0006
1 302E-0005
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e
3¢
4
4]
4z
42
41
415

47
48
49
50
Al
587
53
54
55
56

He

LG

1i6
1i7
i1g
l11¢e
120

s
121

len
len
1&Q
170
0
i70
170
174

[

i8n
180
180
rEG
180
181
[IRETh]
Lt

200

- 01)

[E)]
an
ae
o¢
co

09

281
282
284
263
24
279
221
&az
284
a63
274
279

!
ne
284
263
274
27
ze1
282
284
261
279

279

282
2814
263
274
z79
2Bl
z8z2
263

282
263

oo
oo

Qa0

290
290
296
289

296

296
286
286
286
286
286
296
286
286
286
286
286
285
2B5
285
285
285

2835
285
285
285
284
284
284
284
284

282
2e2
282

282

.83

.25

Acude Ubaldinho
Calculos de Percolagio

nov/96
a9 69 9 470E-0005
g 69 9 553E-0005
12 00 9 530E-0005
26 87 0 000E+0000
15.87 8 950E-0006
10 87 1 303E-0005
g8 B7 9 480E-0005
7 88 9 561E-0005
12 00 9 564E-0005
26.05 O 0QOE+0000
15 05 8 897E-0006
10 06 1 299E-0005
g 06 9 515E-0005
7T 06 9 S97E-0005
12 00 9 S97E-0005
25 23 0 00N0F 0600
14 23 I A TATR LA
g 23 1 277E-0005
T 23 9 547E-0005
6 24 9 629E-0005
1Z 00O 9.629E-0005
24 82 0.000E+0000
12 82 8.438E-0006
| 4 1 ?2L0F DO0%
[ 9 56¢8E-0005
5 83 9 653E-0005
12 00 9 §53E-0005
24 41 0 000E+0000
13 41 8 010E-0006
8.41 1 205E-0005
6.41 9 605E-0005
5 41 9 g76E-00G05
12 00 9 676E-0005
23 83 0 000E+0000
12 83 6.924E-0006
7 83 1.065E-0005
5.83 9 538E-0005
4.83 9 694E-0005
12 00 9 697E-0005
23 25 0.000E+0000
12 25 5 244E-0006
7.25 7 557£-0006
5.25 5 Q49E-0005
4.25 5.051E-0005
22 67 0.000E+0000
11 67 3.559E~-0006
6 67 4.855E-0006
4 67 2 676E-0005
3.67 2 690E-0005
22 10 0 900E+0000
11 0% 2.259E-0006
6.09 2 984E-0006
4.09 1 434E-0005
3.09 1 439E~0005
21.54 0 0DOE+0000
10 52 1 371E-0006
5 50 1.773E-0006
3 50 7 662E-0006
2 50 7 692E-0006
21.11 0 000E+0000
10.07 8 988E-0007
5 04 1.146E-0006
3 04 4.577E-0006
2 05 4,594F-0006
20 &9 0.000E+0000
9.64 5 704E-0007
4 58 7 141E-9Q007
2 58 2.543E-0006
1 57 2 551E-0006
20 35 0 000E+0000
9 26 3 630E-0007
4 16 4.393E-0007
2 16 1 184E-0006
1.27 1 192E~0006
20 04 0 000E+0000
8 92 2 216E-0007
3.75 2 504E-0007
1 73 2 838E-0008
0 00 0 000E+0000
19.66 0 00QE+0000
8 53 1 015E-0007
337 1 106E-0007
1 36 -2 996E-0009
0 00 0 D0QE+0000
19.39 0 OOODE+0000
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157
158

170

t

LYS IS )
LSS IR

[\ LS AR LI )

W
Lo (Y
[V ]

pey)
-y
)

282z

262

274
279
281
282
2623
2749
279
281

282

263
214

279 0

28]
282

SO QOOD DD
O OO0 00

00

a0
00
Nno

an
oo

A

282
282

00
N

ann

no

2R2 oc

282
282

2B2
282

8 29
3 18
117
2 00
19 22
8 15

1.07
0.00
12 11
8 06
3 01

0 00
1% 05
8 N3
3 00
1 00
0 00
12 01

3 00
1 €0
o
1o ap
8 on
3 00
bt Qo
0 00
19 00
8 00
3 00
1 00
00
19 00
8 00

1.00
0 00
19 00
g 00
3 00
1 00
0 0o
19 00
8.00
3 00
i 00
0 00
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Agude Ubaldinho
Calculos de Percolagio

4 594E-0008
5 018E-0008
1 154E-0009
¢ O0QE+0000
0 O0DE+0000
2 0BOE-0008
2 271E-0008
1 118E~-0010
0 0GQE+0000
0 COOE+0000
9 396E-0009
1 034E-0008
1 961E-0010
¢ O00QE+00CO0
0 000E+0000
4 D92E-0009
1 503E-0609
6 2518-0011
0.000E+0000
0 000E+0000
6 291E-0010
6 B22E-0N10
3 867E-0012
TR UT TR
0 QCOE+0000
% 592F-0011
1 054E-0010
1 552E-0012
0 000E+0000
¢ 000E+0000
1 472g-0011
1 600E-0011
7 586E-0014
0 O0CE+0000
0 00CE+0000
2 245E-0012
2 46ZE~0012
3.873E-0014
0 00OE+0000
0 DO0E+0000
3 220E-0013
3 503E-0013
1 613E-0015
0 0COE+GGO0
0 000E+C000
0 Q00E+0000
0 000E+0000
0 000E+0000¢
¢ O0CE+0000
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ANEXO E

ANALISES DA ESTABILIDADE DOS TALUDES
MONTANTE E JUSANTE
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ANALISES DE ESTABILIDADE DOS TALUDES DA BARRAGEM

O presente anexo traz os processamentos e resultados obtidos nas analises de
estabilidade dos taludes da barragem, realizados para a verificagcdo dos
coeficientes de seguran¢a e atendimento acs cntérios de projeto A discussio
dos parametros e dos resultados encontra-se no Relatorio Final do Projeto
Geotécnico de Revisdo da Barragem

As analises de estabihdade realizadas foram feitas através do processo de
equilibrio hmite proposto por Spencer e que encontra-se implantado em
microcomputador, tendo sido empregado o programa ESTAVEL

Neste programa € possivel considerar-se, com as simplificagées que se fagcam
necessarias a presenca de varios materias e diversas condigoes de presséo
neutra O circulo critico, 1sto € aquele que apresenta o menor coeficiente de
seguranga & determinado através de pesqutsa automética

Foram realizadas andlise de estabiiidade para 3 situagdes final de construgio,
operacgao e rebaixamento rapido do nivel d’agua

Os parametros de resisténcia utilizados nas analises de estabilidade foram

Tabela 1 - Parametros de Resisténcia dos Matenais

Matenal Peso Especifico Coeséo Angulo de Atnto | Pressdo Neutra
+ (kN/m°) ¢ (kPa) £
Barragem de Terra r, ou
e Tapete 19 30 26 pilezométnca
impermeavel de dependendo da
montante anaiise
Alyvido Arenoso 19 10 28 piezomeétnca

A analise de estabilidade na fase de operagao fol realizada admitindo-se que a
linha freatica fosse horizontal ate atingir o filtro vertical e a partir dai tivesse uma
altura correspondente a subpresséo existente na fundacio, considerando-se a
acao do tapete iImpermeavel de montante

000218
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A analise de estabilidade de rebaixamento rapido for realizada considerando-se
a possibihdade do nivel d’'agua rebaixar rapidamente da cota 295,97 até a cota
285,00 e que a linha freatica dentro do macigo permanecesse como estava
durante a fase de operagao

As figuras a seguir apresentam as convengdes dos diversos materiais utilizados

e o0s resultados das analises de estabilidade realizadas

fiter+o Compactado
C=30.0,F1=26.0,6n=13 O

fiterro Compactado

£=30 0,Ffi=26 0,6mn=19 O

il

N Fundacao
C=10 0,F1i=28 0,6m=19 0O

Fig 1 - Convencao dos Matenais
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Convergiu - Superficle critica

Fig 4 - Analise de Estabilidade para a condigdo de rebaixamento rapido

Os resultados dos processamentos estdo apresentados nos anexos 1, 2e 3
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ANEXO 1 - FINAL DE CONSTRUCAOQ

Acude Ubaldinho - Final de Construcao - Unidades kN, m
ESTAVEL <<<<<<a<<<>>>>>5>>>> Programa de estabilidade de 1atudes

LINHA DE PERFIL N Q. 1 MATERIAL TIFO 1
ClanDENALRS reea K ¥
0.00 300.00
119.25 300.00
LINHA DE PERFIL wo 2 MATERIARL TIRD 2
CUCROUERMOAS tanal A ¥
11B.25 00.00
300.00 iog.o0
LIMNHA DE PERFIL N C. 3 MATERIAL TIPC 3
COORDEWAAS “r ke x T
G.00 282.00
50.00 282.00
a4.00 280.00
300.00 280.00
baproOSs oo MATERIAL - TIPO 1
CPESAQ |(RESISTEMCIA NAQ DREMADA) - ISOTROPICO
(o CF2 REF.
30.00 0.0D 0.00
ANGULD DE AIRITC = = - — — = 26.00  grdus
DENSIDADE NATURAL = - = — - — 19.00
VALCR DE F-SUB-U = - = = = = 0.20
pADOCS DO MATERIAL - TIlefo 2
QUESAL VRESISTENG A NAO URENALA) - LSOTROEICO
¢ [oFr4 REF.
30.00 .00 0.00
ANGULO [E ATRITO - - - = = = 26.00 graus
DENSIDADE MNATURAL =~ - - - - = 19.0C¢
VALOR CE R-SIB-U =~ = - - - - 0.20
DADDS L] MATERIAL - TIPEFOC 3
COESAC (RESISTENCTA NAQ DRENADA) ~  ISCTROPICO
- CS7 REY.
10.00 ¢.00 0.00
ARGULO DE ATRITO = = = - - — 28.0G6  graus
DENSIDADE NATUFAL - -~ - = = - 19.00

LA

rkk

FRESSOES NEOTRAS OBTIDAS DE LINHA FIEZICMETRICR

PRS0 ESrmmitive DA AGUA - - — 19.Gh
DO 3 T B FPRESSAOD SUPERFICIAL
< T PRESSAD ) MTIPO
{PRES 0OU DESC)
1 112.25% 297,90 20,00 4
z 113.2¢% 297, 2g 20,00 4
DARDCS OA LIMHA BEIEZOMETRICA - NPIEZ = 5
X Y
i VY] ZBZ.00
z 80.00 2B2.0D
3 B4.00 280.00
4 200.C0 280.00
FONTOS DG TALUDE X b4
Q.06 265,00
EQ. 00 285.00
107.42 225,97
112.25 297.90
119.25 297.320
LdZ.0d 260,00
143.51 238,00
162.71 230.00
iG0.00 <40.00
THFORMACOFS INICIALS BARA B PESQUISA **»
CODBDANALA & o LENIRY — -~ = = - = = - - - - -~ e - 85,00
COCRDEMADA Y DO CENTRO — - - - = R e - 320.00
FRIMEIRC IIRCULC TANGENTE A HORIZ. DR COTA ¥ IGUAL A - - 275.00
LOCALICACAC GLOERL DAS SUFERFICIES
HENHUMA S1'PERFICIE DEVE PASSAR ABAIXC TR COTA — - = = = = ~100,00
PRETISAQ NAS COORDEMADAS DA SUPERFICIE - - = = = = — - = 0.50
CCMPRIMENTS DE ARCO ESPECIFICARD - — = = = “ e = a - 5.00

Hy

p—— a5




'

AN
r

PROFUNDIDADE ADMITIDA PARA TRINCA DE IRAC - -t == 0.0¢
ALTURA DE AgUA NA TRINCA DE TRACAY - = = = = = = = = -- [EI1]8
PESO ESPECIFICO DA AGUA — = = = » = = — = = = = = — = - - 1.0t
VALCR IMICIAL ADMITIDO PARR O FATCR DE SEGUPANCA - - - - 1.00
INCLIHACAC INICIAIMENTE ATMITIDA LAS FORCAS LATERAIS - = =-10.00 graus
MUMERC LIMITE DE ITERACCES PARA CADA SUPERFICIE - - - = = 10
DESECQIILIBRIO DE FORCAS TOLEFADZ - - = = = - - = - - =~ = 18,40
TESECUIZISRIC DE MOMENTCS TDIERADD - - - = = = = = = - = 100,00

*++* CTRCULOS INTERMEDIRRICS DA FUSCA

Xe Yo Faioc E
az0.000 45,0600 2.65D
315.00¢ 50.000 3.BE7
EF TN 0. 000 SN
315,200 45. 0048 T.9ag
121,667 35,687 2,951
325.111 36,111 12,765
ilB. 233 42,332 2,594
3iT.z2k RG,LEL TR
320,333 40.133 Z.34%

59,089 319,111 36,844 I.23Z
9]1.1313 J1B. 667 32,467 2,431
90.704 321.2%96 35.519 2.362
LR K] Atuud oy 34864 Z.813
A3.052 320,144 38.459 2.278
35.03% 3i8.122 41, 308 2.482
B9.0032 320.437 37.255 2.220
92,8629 319.4€4 34.772 2.311
B2.407 ERTIER K al. i34 f.34%
Q480 319,725 3ne. 281 2.214
239, 23E 312,367 35,061 2.240
o052 AZ20.14E 3§.452 2.278B
93.713 319.602 36.0BO 2.204
EINEY 3én. 7l 3g,dok ZasdZ
g9.47% 19 5497 15,601 2.218
30,774 i1Z.34% 15.453 2.212
31,171 313,194 15, 342 2.21%
99. 984 319,473 36.223 2.210
FEMC-EE sig.hay An.457% Z.2ul
gy.c1> 31B. 470 34,9835 2.204
82,3212 31, 7aer 316,347 2.21%
20,217 319,131 35,733 2,205
42.B59 316.941 35.291 2.200
g, aid.4974 . Bed w-cl3
33, 398 319,158 15,485 2,205
20,217 3120131 15,7213 2.20%8
89.63% 118,142 15,560 2.201
89.340 318. 334 314,791 2.193
g, g aic.ri3 aa.idv PRI
Ba.723 31B.7ED 34,971 2, o0
52,391 316.850 35,211 ~. 122
20,631 31B. 301 34,702 jagalnl ]
93,922 318,082 34,379 2.19B
a. 2349 31783 ET P Zulv¥p
32,6873 21£.57% 35,085 Z.zo1
3,308 215.3%4 314.817 2.1%2¢
42,825 215,424 35.014 2.197
ga. 967 315.549 38,125 2.192
EIt ey EF NS V] 4. 280 Zalw:
.10 317,260 33.7ES 2,198
30,0098 317.E6D 14,442 2,197
30,082 315,012 14.5E8 2,198
++++ CTRCULDS INTEFMELIARIOS DA EUSCA

x: vo Raic E
17,274 34,5393 2.196
317.2BZ 33.870 Z.196

REFERENTES 203 4 VERTICES DC 2IMPLEX TINAL
29 MOVIMENTACDES:

L0 Tc Raico T
i1 34.53g Z.198
E 73570 - 1
az 34.296 2.197
3 34442 z.n

B Al




oD
!
)

I T ERAOCO®ER Z

TETA (graucs} DESEQUILIERIQ DE
ITEE Fm Ff MOMENTCS FORCAS

0.an BISHOP SEIMPLIFICADSDO
U Louldu 4503, 104 1403 720

=
[
IS

1 I,G3ED 0 2,159 3344.974 -9.572

1 Z.1Bg:® 2,033 I38.97 =110.00%

ToC.1885 I.9151 17.380 -117.244

4 2.19923 2.0144 1.253 =117.7685

TGN B X3 couidid [VRTE ) =117.5104
-10.G0

i 0 2.13%3 2.0144 -10%.147 -48.608

i 1 2.194%  2.1130 ~-2.953 -45.456

' ¢ a.iwic  Z.iids EREREE -45. 368
-3.29

0 D.194D 0 2.1193 25,406 -19.706

1 20184 2.0E55 1.277 ~-8D. 464

| o z.ivEd o.0534 G.usd -80. 562

I

-15.20

0 2.13%4  2.DES4 =0.447 ~-10. 660

12,1954 2.1776 ~0.006 -10.635

o 2. l¥3d E.LT776 —0. 001 -i0.634
-26.00

0D 2.19%4  2.1778 B2.441 27.954

1 2.1983  2.72424 ~1.507 25.379

EoZ.ivws i.g421 0.33 25,426
=14.47

C 2.1993  2.7421 -53,081 -2.198

i Z.1962 2.1936 0.091 -0.267

£ Z.lwes S.ivie Jaurl =0, 270

2 2.19€2 Z.19%B 0.001 -0.270

NUMERADOR : 100511 2874

DENOMIMADCE : 45765 1310

MOMENTOS CALCULADOS X = 3. 08
EM RELACAD AC PONTO Y = a1B.01

I N F O RMACLCOE & b A S L A M EL A S

LAMELA PESOC ANGULD * PORCAS APLIC. *
HQ. X Y COESRO DE PRESSKRO * MA SUFERFICIE *
ESQUERDA ESQUERDA ATRITC  NEUTRA * OO TALUDE *
CENTRO CENTRC {graus} LIS I LI S I L s
LIRELTH Uiri1Th * OFORCA ES .
AERAREFEFARE T oA
79,74 2EE.OD . *
1 Ta.an 2B4.324 .2 10.00 26.00 a.15 Q.00 0.00
20.00 2B4.22
- To.ul sod. 44 103.3 EIIv ig.ugd 3.17% Q.o G.uG
24,20 223,28
E 36.48 Zgi.74a 367.9 o, e 26.00 14.79 Q.C0 0.0C
8B.37 PB3.44
Ll §9.52 283,43 111.7 30.00 26,00 20.42 0.00 G.00
WU L0543
F .55 133.61 a07.5 0.00 26.00 24.38 0.00 0.00
3505 281,372
& 27,48 294,32 7111 3¢.00 26.00 29.15 .00 ¢.00
g, 92 2B4.44
Ly Vida i 3. 00 £ba Uik 31.02 [ILYIV] @00
+:1.5 c. 0D 26.040 30.57 0.090 ©.00
57z.1 30.00 26.00 27.71 0.00 0.00
1 87.5% 0,00 26.00 24.95 0.00 a.00
-
1 314,96 30,00 26.00 17.80 71.B2 114.05
11E.2Y 224,38

.l 239,42 G461 0,20 ZE. 00 5.60 47.21 117.02




I N F ORMDMBMOCGCOE S8 F I N A I =

CCEFICIENTE DE SEGURANCH = 2,196 NUMERCG DE ITERACOES = @
SNCLINACAO DAS PORCAS INTERLAMELARES = -16.47 araus

*INFORMACOES DAS FORCAS INTERLAMELARES*

_AMELn TENSmO  TENSAaO  » .
Q. NMEDT NCRMAL  CISALH. * PONTO PF AFLICACAO % ALT. COMPON. *
EFETIV? - X Y LAMELA HORIZ. *
v-\rii-t-bt*-r\'ﬁ&*flttrw**ifr&*f*ti*t**itlii

- *

" iY, Ta 45,0y [ .o
1 74,87 11.44 15,20 BO.OD 2B5.00 9.9 5.06
z g2.aa 15,50 21,42 Bi.CO  2B5.04 0.7 129,37

k] BE. 4B 73,83 30.08 B§.37 285,22 4.5 374,70
4 ga,52 22.38 34.29 90.06 285,31 34.0 164,25
3 o.d3 0 LOILET 38,233 ¥5.0%  ida.lu EEY SUD. 20
& 47,49 110.40D 34,18 ag. a2 rgT,a4 3. € 536.57
T 12z.28 105,71 37.11 104.60 2B9.07 - 468.55
3 106.01 95,132 34.74 107.42 290,31 23 3 38z.1@

4 L. 4H .M 3G, 9E 11L.55 292,59 5.1 21334
10 111.9n0 63,96 27.88 112.25  293.05 il 182,11
11 114.05 53.62 75,57 115.84 295,31 32,6 5,82
12 1i7.02 17.2 17.50 118.20 297.30 2.0 -0.26

i - liogozzs R




ANEXO 2 - OPERACAQO

Acude Ubaldinho - Operacao - Unidades kN, m
ESTAVEL <<<<<<<<<<<>>>>>>>>> Programa de estabilidade de taludes

LINHA C = PERFIL N O, MATERIAL TIFO 1
VUURDENAGAS T X i
o.co 300.00
11B.25 3ag0.00
LINHKA oE PERFIL N Q. MATERIAL TIPOD 2
CoRbenalag s &£ T
ila.25 300.00
200,00 300.00

LIKBHRA O E

LUURLANADAS 44403 i

FERFIL NoOC. 3 MATERIAL TIPQ 3

1
G.00 282.00
80.00 282,00
94,900 280.00
gn.oo 280.00
o Lo s Lo MATERIAL - TIPO 1
COCSAC (RESISTENCIA MAO DRENADR) - ISOTROPICO
c c/z REF.
30.00 D.oo .00
ANGULG o6 ATRITO - - — - = = Z6.00 Qgraus
DENSIDADE NATURAL = - - - — - 19,00
PREZSOES NEUTRAS OBTIDAS DE LINHA PIEZOMEYRICA
PESQ ESFECIFICO DA AGUA - - - 10.00

DADGCS Do MATERIAL - TIFD 2

LOESAL (RESISLEMCLA HAD UREHNADA| - ASCTROEICO
C C/Z REF.
30,00 0.c0 0.00
ANGULO DE ATRITQ - - — - - - 16,00 graus
DENSIDADE MATURAL = = =« « = — 13.00

PRESSCES NEUTRAS CRTIDAS DE LINHA PIEZCMETRICR
PESQ ESFECTFICO DA AGUA - - - 10.00

DADOS DO MATERIAL - TIPO 3
TORSRAL IRERTRTENCTE MAD NEENADAL - ISOTROPTCO
C Lol REF.
10.2¢ G.00 0.00
ANGUIAD D2 ATRITS = = = = = - Zg.00 graus
DENSIDALE MATURAL - - - - - - 19,00
FRESSCEE WelTRAS CBTIDAS OE LINNA TICLoMEIRICA
FESD ESPECIFICO DA AGUA - - - 10.00
DADTCS C & FPRESSAQC BUPERFICIAL
X ¥ PEESSAD MTTFO
1FRES O DESC)
s s h) 28%.00 109.74 4
2 33.00 285,00 109.70 L
3 107.42 295,97 0.00 4
4 liz..d 237,90 FAVIVT] 3
b 114.25 297.90 20.00 5
LAD2S T'A LINHA FIEZOMETRICA - NFIEZ = 4
X T
1 0.00 295,97
z o7+l 193,37
K 118,28 225,37
+ 118,25 254.40
S 162,71 24Q.00
L ang.co 290.00
EONTOS D¢ TALUDE X : Y
.00 285.09
42.00 245,00
107.42 295,97
1iz.la 237, 20
118.25 237,20
24Z.01 283.00
143,51 288.00
1el2.7 280.00
300,00 ZEQ.00

S im0
‘




+*% TNFORMRCOES INICTAIS PARA A PESQUISR *+r

COORDEMADA X DO CENTR) — = = = = = = = = = = = = = = = = 133.0(¢
COORDENADA ¥ DO CENTRO - - = = = = = = = =@ = = = = = - - 315.0C
PRIMEIRC CIRCULO TAMGENTE A HORIZ. DE COTA Y IGUAL A - - 275.0C
LOCALIZACAD GLOBAL DAS SUPERFICIES

HENHUMA SUPEREICIE DEVE PASSAR ABATND PA COTA - - ~ - = - -1l00.00
PRECISAQ NAS COORDENADAS (A SUFERFICIE = = = = = = = = = Q.50
COMPRIMENTO DE ARCO ESPECIFICADD - = = = = = = = = — — — 5-00
FROFUNDIDADE ADMITIDA BPARA TRINCA DE TRACAQ — — = = = = = 0.00
ALTURA DE AGUA MA TRINCA DE TRACHD = = = = = = = - — - - 0.00
PESC ESPECIFICO DA AGUA — - ~ = = = — + = = = = = = = — = 10.00
VALGH INIClAL ADMITIDO BARA O FATOR DE SEGURAMCA - — - - L.00
INCLINACAD INICIALMENTE ADMITIDA DAS FORCAS LATERAIS - - 10.00 graus
NUMERO LIMITE DE ITERACCES PARA CADA SUPERFICIE = - -~ — - 10
DESEQUILIBRIO DE FORCAS TOULERADD = = = = = = = = = = = = 10.00
DESEQUILIBRIO DE MOMENTOS TOLERADO —- = = = = = = = — = = 100.00

kvt CIRCULCS INTERMEDIARIOS DA BUSCA

ic Yo Ralo r
135.000 315.000 40.000 2,308
130.000 110.900 45,000 2.781
130. 000 315.000 35.000 3.060
135.000 310.000 40,000 2.264
lid_oh7 30B.333 48,333 2.436
141.111 3x2.222 40.556 1.888%
146.667 313.333 18.333 1.7185
141.111 317.222 30.554 3,153
138.000 311.000 43,000 2.080
144.778 307.38859 40.68% 1.887
151.296 311.482 41.481 1.796
157.160 3i10.802 317.469 1.969
136.000 atl.oo0 43.000 2.080
151.412 310.862 39.128 1.805
154.008 315.893 38.407 2.011
147.786 310.291 40.144 1.775
i45.754 312.542 40.B44 1.761
142.924 313,382 41,702 1.827
142.175 312.629 38.066 1.B74
idé.3560 3l1.8286 40.457 1.i585
143.0867 309.773 42.630 1.B45
147.087 312,265 39.622 1.751
146.48B1 314.131 40.472 1.752
148.998 312.939 39.523 1.753
lda.db3 314,594 39.2q8 1.781
147.937 312,597 40.106 1.747
145.238 313.05% 40,8610 1.762
147.900  312.974 39.849 1.748
144.802 311.094 39.247 1.782
Ld7.E97 313.220 40.104 1,747
148.25¢ 313.596 40.417 1.744
148.B41 314.262 40.815 1.743
148.070 313.745 40.834 1.741
146.15%  314.130 41.327 1,738
149 das 334,106 41.394 i.742
149.689 315.734 42.251 1.737
150.566 317,302 £2.323 1.739
149,352 315.052 42.500 1.735
143,607 315,447 43,342 1.735%
14B.4859 3is.10] 43.219% 1.734
14B.562 317.099 $4.131 1.728
150.418 318,057 45.158 1.728
143.162 31B.001 46,169 1.729
149,293 319.991 46.962 1.724
id49.1355 322.243 48.7T72 1.728
149.480 318.763 44.664 1.730
149.402 318.230 45.718 1.72¢
147.753 318.823 46.051 1.731
149.619 318.287 45.425 1.72%
130,413 320.372 47,4954 . 1.7:5
150,081 321.004 47.833 1.724

*%4+ CIRCULOS INTERMEDIARIOS DA BUSCA

Xe Yc Raio E
180.420 422,390 48.890 1.726
150.172 322.758 43,731 1.725
142.78% 319.628 46.717 . 1.724

wady  CIRCULOS REFERENTES A0S 4 VERTICES DO SIMPLEX FINAL




DEPOIS DE 30 MOVIMENTACOES:

X Yc Raio r
150.081  321.004 47.933 1.724
149.745 319.62B 46.717 1.724
U K] 319,99l 46, 262 1.724
150,313  320.572 47.939 1.725

I TERATCTDOTE S
TETA {graus) BESEQUILIBRIC DE
ITER Fm Ft MOMENTOS FORCAS
0.00 BISHOP SIMPLIFICADO

0 1.0000 1.0000 -103209.031 2033.834

1 1.8207 1.6690 -8H9B.874 -180.425

2 1.7075  1.538T -302.653 ~312.106

31,7157  1.5268 -72,63¢4 -369.403

4 1.71h5 1.5280 -6.556 -390. 9569

3 1.71s85 1.525% -G.598 -391.109

a8 1.71e5 1.5259 =0.052 =391.122

10.00

0 1.7165  1.5259 -193.338 ~-104.958

i 1.71B5 1.6618 -4.949 -109.217

2 1.71186 1,.6615 -0.129  =109.326
5.00

6 1.7186 1.661% 299.756 -255.618

1 1.7l1l5% 1.5682 17.6817 -249.133

2 1.7153  1.589% 1.025 -248.751

3 1.7153 1.5896 o.0&8 -248.729

15.00

o 1.7155 1.589¢ =-1117.381 60. 640

1 1.7268 1.7477 11.135% 35.201

21,7767 1.74%7 -0.072 35.455

3 1.7267  1.7458 -0.003 35.453

13.68

0 1.72e?  l.74%3 254. 402 -3, 411

1 1.7241 1.7217 =0.054 =3.679

2 1.7291  l.7221 -0.014 -3.680

13.81

v 1.i241  1.7221 -22.309 6.43%

1 1.72431  1.7243 0.031 -0.065

2 1.7243  1.7243 -0.004 -0.064

NUMERADOR:  -286701 5570
CENOMINADOR:  -1866272 3230
MOMENTOS CALCULADOS X = 150,08
EM FELACAD AQ PONIO Y = 32x1.00
I ¥ FoO RMATCLCTGE 3 P AS L AMETLHAS
LAMELA PESO ANGULO * FORCAS APLIC. *
NO. x b COESAQ DE PRESSNO * NA SUPERFICIE *
ESQUERDA  ESQUERDA ATRITO WEUTRA * DO TALUDE

CENTRO CENTR{] (gzau:] AEEA AR TR A AR Akt

OIREITA  DIRELTA * FORCA X o+

kAT h Akt

108.95 296,58 * *
1 109.14 296.28 2.7 30.00 26.00 0.00 0.00 0.00
109,32 295,97

F: 110, id 293.91  182.3  30.G0 26.00 20.58 Q.00 0.00
112.1% 291.85

2 112.20 291.79 10.8 30.00 26.00 41.77 0.00 0.00
112,75 291.73 .

4 113.88 289.B4  499.4  30.00 26.00 61.21 65.21 113.88
1i5.%1 2ai.gd

& 116.88 286.62 S587.0 30.00 26.00 03.48 54.79 1i1e.88
118.25 285.30 :

6 118.26 285,30 2.4 30,00 26.00 48,85 0.00 0.00

118.78 285.29

7 iid.84 264.79  285.i  30.06  26.00 .00 0.00 0.00
119.43 284.23

a 121,42 282,79 1047.8  30.00  26.00 13.01 Q.00 0.00
123,42 281.29 -

9 174,44 80.64 S564.7  30.00 31,45 0.00 0.00

125.45 240

.00

26.00




10 127.66 278.83 1270.5 10.00 2B8.00 46.43 .00 0.0C¢
123.d6 277,61

11 132.18 276.72 1353.9 10.00  28.00 63.05 0.00 6.00
134.5D 275.7E

12 136.90 275.09 1372.6 10.00  28.00 74,64 0.00 0.0¢
139,30 274.40

i» 140,63 274.13 idd.d 10,00 20,00 a0.549 0.00 0.00
142.01 273,68

14 142.78 273.74 406.4 10.00 28.00 82,24 0.00 0.00
143.51 273,62

i5 146.00 273,41 1282.1 10.00 2B.00 B2.43 0.00 0,006
14B.45 213,80

16 149.29 273.18 3715.3 1G.00 28.00 Bl.45 0.00 0.G0
150.086 273.17

17 152.58 273.30 1035.6 10.00  28.00 77.02 0.00 0.00
155.07 273.43

e 157,54 273.82 761.3 10,06  26.00 64 . 90 Q.00 .00
160.01 274.21

13 163.348 274,54 109.2 10.00 28.00 35.94 0.00 .00
162.71 274.87

20 165.08 275.65 391.9 10.00 28.00 43,47 0.00 .00
167.43 275,44

21 169.73 277,47 219.4 10.00 ZB.00 25.34 Q.00 0.00
172.01 27B.49

22 173,36 279.25 38.7 10.00 28.00 7.53 Q.00 0.00
174.71 284.00

I N FORMM®BMCOE S F I N A I 8

COEFICIENTE DE SEGURANCA = 1.724
INCLINACAS DS FORCAS INTERLAMELARES = 13.81 graus

NUMERO DE ITERACOES = 2

*INFORMACOES DAS FORCAS INTERLAMELARES*

LAMELA TENSAG  TENSAQ * *

NO. XMED HORMAL  CISALH. * PONTO DE APLICACAD % ALT. COMBON. *

EFETIVA - x Y LAMELA HORIZ. *

EER SRR R R L LR I E Y E R L L R T S R R e

k] +*
0 108.95 296.58 0.0 0.00
1 109.1i4 0-00 17.40 109.32  28B.02 0.0 =-11.30
2 110.74 3. 06 19,96 112,06  294.939 52.1 54.13
3 112.20 26.18B 24.80 112.25 294.65 47.3 60.08
4 113.88 50.77 31.76 115.51 290.16 22.3 381.02
3 116.88 T3.63 38,22 118.25 2B7.99 21.4 718,35
6 11B.26 120.1% 51.39 1l8.26 287.99 21.4 719.35
T lis.gd  168.57 69,08 113.43  267.35 23.3 d13.03
B 121.432 179,27 68.11 123.43  2B5.28 27.6  1117.18
9 124.44  1B6.17 10.06 125.45 284.30 28.9  12%5.28
10 127.66 191.80 64,94 129.86 282.3% 30.5  1527.83
11 132.18 193.32 65,41 134.50 280,70 3z2.0 1M4.M
12 13.=30  1dw.id 64.32 139,30 279.37 33,7 1UEG.45
12 140.65 1B3.47 62.3B 142.01 27%&.7B 4.8 1735.28
14 142,76 1B2.13 ‘62.958 143.51 278.50 33,3 1703.32
15 146.00 179,31 61.09 148.49 277.8§ 36.6 1510.89
16 149.2¢ 168.41 §7.11 150.08  277.73 37.7  1426.55
1% 152.38  14w.79 51. 68 155.9%  277.81 42.9  1103.67
1B 157.54  115.17 41.1 160.01  277.8% 52.8 163.63
1% 161.38 g1.89 31.05 162.71  278.08 62.6 589.36
z 165.08 62.09 24.95 167.45  278.66 62.4 305.32
2 168,73 44.01 19.37 172.01 279.60 73.2 74.50
22 173.38 20.27 12.05 174.71  280.00 0.0 Q.08




| ANEXO 3 - REBAIXAMENTO RAPIDO

Acude Ubaldinho - Rebpixamento Rapido - Unidades kN, m
ESTAVEL <<<<<€g<<<O»a>>>>0> Programa de estabilidade de talud

LINHAM DE PERFIL HOo. 1 MATERIAL TIPO 1
CODRDEHADAS *#%++ x ¥

0.00 300.0C

118.25 300.00

: LINHA DE PERFIL NO. 2 MATERIAL TIPO 2
| CCORDENALAS *%++ X ¥

f _ 118.25 300.00

| 300.00 300.00

LINHA DE FPERFIL No. 3 MATERIAL TIEOQ 3
COORDENADAS *#%tx* x Y
¢.00 2B2.00
B0.G0O 282.00
dd .00 280.00
300.00 280. 00

DALDAOS b MATERIAL - TIPO 1
COESAC (RESISTENCIA NAD DRENADA] - TSOTROPICO
c C/Z REF.
an.on 0.00 0.
ANGULO DE ATRITO - - - - - -~ 26.00 graus
DENSIDADE MATURAL = = = = = = 15.00
PRESSOES NEUTRAS OBTIDAS DE LINHA PIEZOMETRICA
FESG eSPECIEICO DA AGUA - - - 1G.00

DADDS Do MATERIAL - TIFPO 2
COESAC (RESISTENCIA NAD DREMADA) - ISOTROFICO
c C/Z REF.
30.00 .00 0.00
ANGULO DE ATRITO = = = = = = 26.00 graus
DENSIDADE MATURAL = = = = = = 19.00
FRESSQES NEUTRAS OBTIDAS DE LINHA PIEZOMETRICA
PESD ESPECIFICO DA AGUA ~ - —  10.00

DADOS b MAXTERIAL - TIPO 3
COESAC (RESTSTENCIA NAD DRENADA! - ISOTROEICO
c C/Z REF.
10.00 0.oo0 6.00
AHGULD DE ATRITO = = = = = = 28.00 graus
DENSTDADE NATURAL - - - - - - 15,00 ’
PFESSOES NEUTRAS OBTIDAS DE LINHA PIEZOMETRICA
PESC ESPECIFICO DR AGUA - - - 10.00

DADOS DE FERESSAD SUPERFICIAL
! ¥ ERESSAQ MTIEO
{PRES OU DESC)

1 112.25 297.90 20,00 4
z 118.25 297.5%0 20.00 4
DaDsS DA LINHA PIEZOMETRICA ~ NFIEZ = 5
X ¥
1 0.00 28%.00
2 80.00 285.00
3 107.42 295,97
4 L16.25 295,97
5 118.25 264.40
& 162.71 280.00
7 100.900 2B0.00
PCNTOS DO TALUDE X Y
0.G0 £563.00
80.00 285.00
107.42 295,97
112.25 297,99
118.25% 297.90-
142.01 286.00




2,0

143,51 28B.0C

18z.71 280,00

300.00 2B0.0¢

*** INFORMACOES INICIAIS PARA A PESQUISH ++x

TODRDENADA X DO CENTRD = = = = — = = 0 0 0 L o o e - m - 90.00
TOCRDENADA ¥ DO CENTRC - - = - — - & = o o - - - — — — = 315.00
*RIMELRQ CIRCULG TANGENTE A HORIZ. DE COTA Y IGUAL A - - 275.00
ZOCALTZACRD GLOBRAYL DAS SUPERFICTIES
HEKHUMA SUPEREICIE DEVE PASSAR ABATXO DR CDTA — — — — — = =-100.00
PERCISAD NRS COOPDEMADAS DB SUPFRETCIE - » = = = = — — = n_&e
COMPRIMENTO DE ARCO ESPECIFICADO - - =~ = = = — = = - - — 5.00
PROFUNDIDADE ADMITIDA PARA TRINCA DE TRACAD = = = = — — - a.ce
ALTURA DE AGUA MA TRINCA DE TRACAD « - — = = = = = = « — 0,00
FESO ESFECIFICO DA AGUR - — = = — — = o @ o = = = = = = 10.00
VALOR INTCIAL ADMITIDO EARA O FATOR On SEGURANCA - - - - 1.406
TNCLINACAO INICTALMENTE ADMITIDA DAS FORCAS LATERAIS - - =-10.00 graus
NUMERD LIMITE DE ITERACOES PARA CADA SUPERFICIE - - - — — 1q
DESEQUILIBRIO DE FORCAS TOLFRADD = = = — = ~ = = = — — — 10.00
OESEQUILIBRIO DE MOMENTOS TOLERATD = = — = — = = = = « = 100.00

#*evx CIRCULOS INTERMEDIARIOS DB BUSCH

xc Yo Raia ' F

90. 000 315.000 40.000 1.835
95. 0006 310,900 45.000 3.1868
95.000 315.000 35.000 1.948
a0, 000 310.000 0. 000 2.202
B8.333 3156.6587 11.667 1.969
92,222 321.111 31.111 3.728
0,687 313.333 37.333 1.744
35.444 312.222 43.222 2.15%9
90,467 315,333 15.133 1.73%
85.756  314.111 39.979 1.805
87,924 313.31% 34.963 1.5936
B6.88% 312.778 32.444 1.743
93,5617 214.012 31.642 1.754
8%.756 214.111 39.978 1.305
91.25% 314.042 34.143 1.701
80,101 315.263 32.159 1.746
9y, L57 Ji3. 912 35. 741 L.621
89.121 3a12.315 34.791 1.608
B6.904 312.455 26.214 1.665
91.259 314.042 34.143 1.701
B8.210 312.931 35,593 1.617
Ho.041 311,931 34.450 L.620
89,130 313.318 35,382 1.603
99.241 313,170 4. 428 1.5B3
A3.757 313,289 33.951 1.583
BB.754 314.435 34,733 1.606
B9.121 3l2.515 34,791 1.8608
B8.B64 213,799 34.735 1.586
88,568 313.733 33.7320 1.694
86. %61 313,449 34.8846 1.587
90.462 313,508 34.098 1.594
bi.326 3l3.50% 34,965 1.396
B9.701 3113.510 34.358 1.584
89,220 312,617 33.822 1.630
8§9.249 313,499 34, 567 1.583
90.274 313,064 35.829 1.585%
dfd.6ed Ji13. 799 i8.7335 L.5%08
89,851 312.286 34.107 1.583
89.538 313,208 24.05% 1.58t
BS. 454 313.055 33.909 1.581
' 89,334 113,372 34.538 1.583
9,630 313.314 34127 I.582
49.0131 J13.393 34.395 1.583
49.8%1 312.2858 34.107 1.583
89,093 313.393 34.395 1.4583
B9.623 313.318 34.193 1.582
B9, wéd 313,060 33,885 1.382
B9.243 313.499 34,5867 . 1.583
29.738 313,192 33.9%50 1.581
39.634 313,164 34.008 1.581
09,634 313.088 33.948 1.580

*¥** CIRCULOS INTERMEDIARIOS DA BUSCA

Xce Yo Raic F
89,648 313.006 33,718 1.581
B9.47B 313.009 33.907 1.5B0O

X *
i :
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251

**x#4  CIRCULOS REFERENTES ROS 4 VERTICES DO SIMPLEX FINAL
DEFOLS DE 31 MOVINENTACCES:

Xc Yo Raio E
B89.636 313.088B 33.944 1.580
83,478 313.00% 33,907 1.580
89.649 313.006 33.779 1.581
89.5316 313,208 34.059 1.581

I T ER ACOE 8

TETA [graus) DESEQUILIEBRIO DE
ITER  Em 34 MOMENTOS FORCAS
0.00 BISHOP SIMPLIFICADRGO
O 1.G000 L. 000G 33434.589 957.433
1 1.5166 1.5402 2189.245 -153. 9684
2 1.5650  1.4004 156.323 =222.786
3 1.5686 1.3928 11.243 -227.700
4 1.96B% 1.3923 0.817 -228.053
5 L.3882 1.33922 0.048 -228.073
~10.00
¢ 1.5689% 1.3922 418.7171 =1.034
1 1.5785 1.5680 =-2.696 -14.512
2 1.5744 1.5659 0,012 -14.823
3 1.57B4 1.5659 0.qQo07 -14.823
=5.00
D 1.57B4 1.5659 -32B.668 -133,324
1 :.3709 1.4701 -il.321 =122,825
2 1.5706 1.4714 -0.383 -122. 464
3 1.5706 1.4714 -0.018 =122.451
=15.400
U 1.5708 i.4714 1061.3983 136.569
1 1.5949 1.689% -48.617 99.485
21,5938 1.6827 2.198 101.182
3 1.5328 1.6830 -0.096 101.105
-10.26
0 1.393d 1.5830 ~636.762 —-30.058
1 1.579%0 1.5682 1.436 -8.958
2 1.5790 1.571% -0.013 =B.346
3 1.57%0 1.5715 0.002 —B.545
~-10.63
0 L.3730 1.571% 39.564 0.594
1 1.579%9 1.579% -0.173 -0.721
2 1.5799  1.5793 -0.004 -0.715
3 1.57%  1.5793 0.006 -0.715
-10.65
U 1.57939  1.5%33 3.2835 G.049
1 1.5800 1.5800 =0.016 ~0.060
2 1.5800 1.5800 0.004 -0.059
NUMERADCR : 108369 2339
DEHCMINACOR - 68587 18640
MOMENTOS CALCULRDOZ X = B89.64
EM RELACAD AQ PONTO Y = 313.09
I NF ORMACOE 8§ D A S L A M EL A 5
LAMETLA PESC ANGULO * FORCAS AFLIC. *
KO, X T COESAC DE PRESSAD * NA SUPERFICIE *
ESQUERDA ESQUERDA ATRITO MNEUTRA * DO TRLUDE *
CENTRO CENTRO {geaus) L e e
DIREITA  QIREITA t FORCHA K *
AR s b2 2 b EE S L L
10.57 283.00 ' * .
1 72,13 283.75  102.5 30.00 26.00 12.47 0.00 0.00
74,90 282,51
F] T5.45 2d2. 25 57.4 Q.00 24.00 27,47 0.00 G040
76.00 282.00
3 78.00 281.27  283.7 10.00 2B.00 37.32 Q.00 0.00
80.00 280.54
4 42.00 280.07  435.2 10.00 28.00 57.28 0.00 . D.00
4,00 2Ta.51
3 BE6.49 279,38 776.4 10.00 28,00 BZ.15 0.G0 0.00
BB. 97 279.1%
4 B9.30 279.14 120.4 10.00 28.00 95.79 0.00 .00

]

|
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B9. 64 2191

1 22,13 278,32 96,2 i0.do 2B8.G0 105.2% 0.00 0. o0
94,62 279.51

9 95.92 279.75% 575.%2 10.00 28.00 116.16 G.00 0.0C
97.23% 280,00

9 9%.61 280.74 1098.4 30,00 26.00 121.11 0.00 0.00
102.00 2Bi.47

10 104.25 282.5% 1040.4 30.00 26.70 121.52 0.00 J.00
106.51 283.63

11 106.96 2683.90 206.4 30.00  26.D0 118.87 Q.00 0.00
107.42 284.17

1z 103,43 2B5.43 857.9 3. 00 £6.00  103.37 0,00 0. 00
111.47 287.09

13 111.8%6 2B7.43 152.6 30.00 26. 00 B5.3d 0.90 0.00

112.2% 2B7.77

14 113.599 2B8.5%7 549.4 30.00 26.00 64 .04 83.42 113.3%3
115.72 291. 34

1S 116.599 293.09%  231.1 30.00 26.00 2B.78 50.58 116.99
118.23 294.82

16 118.97 296.06 12.1 30.00 26.00 0.00 .00 a.oo
119.469 297,30

I ¥ F R M A CQE S F I N A I §

COEFICIENTE DE SEGURANCA = 1.580 NUMERO DE ITERACOES = 2
INCLINACAO DAS FORCAS INTERLAMELARES = -10.66 graus

*INFORMACOES DAS FORCAS INTERLAMELARES™*

LAMELR TENSA)  TENSAO * *

NO. ¥MED MORMAL CISALH. * PONTO DE APLICACAC 1% ALT. COMPON. *

EFETIVA * X Y LAMELA  HORIZ. *

Ak s s A AN AN AR E AN A AT AR T AR Ak kr Ak wrird

Ed *
0 70.57  285.00 0.0 0.00
1 12,73 41.33 3114 T4.90  2B4.11 64.2  271.56
2 75.45  55.26  36.05 76.00  283.86 62.0  353.09
3 T6.00  53.26  Z4.25 BO.G0  2B3.43 64.%  382.70
4 B2.00  69.53  29.73 B4.00  283.10 43.9  B18.92
5 86.49  86.95  35.59 B8.97 283,02 41.1  1074.49
6  B9.30  94.0B  37.99 B9.64  2B3.05 40.3  1100.85
7 92,13 96.38  28.76 94.62 283,57 35.8  1219.85
4 wh.¥2  $6.96  36.98 37.25 284,07 4.2 1216.63
9 99,61  91.02  47.08  102.00 285.24 30.6 1129.09
10 104.25  TB.7S  e3.30  106.51 286.89 27.3  892.22
11 106.96  €3.53  40.45 107,42 287.31 26.6  826.98
12 109.45  64.78 38,98 111.47  289.43 22,2 493.42
13 111.49  &1.37  37.83  112.Z5 249.351 21.1  424.09
14 113.9%  SB.88  37.16  115.72 292,30 4.3 111.44
15  116.9%  32.54  29.03  118.25 295.91 35.85  -27.25
16  118.97 0.06  19.01  119.69 297.30 0.0 -0.06
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ANEXO F MEMORIA DE CALCULO DA TOMADA
D’AGUA E SANGRADOURO

000235
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()
(o

GOVERNO DO ESTADO DO CEARA
PROJETO DE DESENVOLVIMENTO URBANO
PRO-LRBCE

PROJETO UBALDINHO - MEMORIA DE CALCULO

FOMADA DAGUA - BACIA DE DISSIPACAO
TOMADA DAGUA - CAIXA DE ENTRADA
SANGRADOURO LABIRINTO

AGOSTG.87
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{ =
CH

NOLA ESTA MEMORIA DE CALCTT.Q SUBSTITUT AS FOLHAS DE
NUMFROQS 194 A 220
235 A 244
254 A 260
DO TOMO 2, YOLUME 3 DO PROJETO BASICO DA BARRAGEM

UBALDINHO,
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