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ANALISE DE PERCOLACAO

Nas anahses de percolagdo, utilizou-se o programa computacional GMS/SEEP2D desenvolvido
pelo U'S Army Corps of Engineers, que analisa problemas de fluxo bidimensional e tem como
base o método dos elementos finitos O programa permite representar o fluxo em matenais
anisotropicos, ou seja, possibilita adotar permeabilidades diferentes em cada diregic No caso de
solos compactados ha uma tendéncia de maiores permeabilidades na diregdo horizontal Assim,
adotou-se a permeabilidade na diregio honzontal (kh) nove vezes maior do que a permeabilidade
vertical (kv)

O valor médio obtido em laboratorio para a permeabihidade vertical for Kv = 9,15 x 107 em/s
Assim sendo a permeabilidade horizontal adotada nos calculos for de Kh = 8,24 x 10 cm/s

Para as analises efetuadas, representou-se a situagdo mais critica, ou seja, a montante 0 NA
maximo normal na El 132,00 m e a jusante ndo fo1 considerado NA

Foram realizadas analises para uma secdio no lerto do o (Estaca 63 + 00) e para uma sec¢io na
ombretra (Estaca 79 ~ 00)

Os resultados obtidos estdo indicados nas Figuras 1 a 4 para a segfo do leito do no e nas Figuras
5 a 8 para a se¢do passando pela ombretra

Os resultados destas analises servem de suporte para o dimensionamento do filtro e para a
definigdo da matha de pressdo neutra a ser utilizada nas analises de estabilidade

-'uuiﬂﬂﬁ
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAQ - MALHA DE ELEMENTOS FINITOS
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(1 €m = 12.50)

FIGURA 1 - Analise de Percolagdo — Segao passando pela estaca 63 + 00 - leito do rio — malha de elementos finitos. ()i 7



BARRAGEM TAQUARA

ANALISE DE PERCOLAGAO - REDE DE FLUXO

(Carga total em m)

Vazdo fotal percolada pelo macigo e pela fundagéo = 0,429 (m3/dia)/m

Linha freatica

N. A. Max.= El. 132,00

(1 cm = 12.50)

FIGURA 2 - Analise de Percolagdo — Se¢do passando pela estaca 63 + 00 — leito do rio — Rede de Fluxo.
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAO - LINHA EQUIPOTENCIAIS

(Carga total em m)

Vazdo total percolada pelo macigo e pela fundagéo = 0,429 (m3/dia)/m

Linha freatica
N. A. Max.= El. 132,00

(1 cm = 12.50)

FIGURA 3 -  Analise de Percola¢ao — Segao passando pela estaca 63 + 00 — leito do rio — Linhas equipotencias.
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAO - ISOLINHAS DE PRESSAO NEUTRA

(Pressdo em kPA)

Linha freatica

N. A. Max.= El. 132,00

FIGURA 4 -

(1 cm = 12.50)

Analise de Percolagao — Se¢ao passando pela estaca 63 + 00 — leito do rio — Isolinhas de pressao neutra.
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAQ - MALHA DE ELEMENTOS FINITOS

(1 £ = 3.00)

FIGURA 5 -  Analise de Percolagdo — Secdo passando pela estaca 79 + 00. Ombreira malha de elementos finitos e condigdes de contorno.
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BARRAGEM TAQUARA
ANALISE DE PERCOLAGAO - REDE DE FLUXO
(Carga total em m)

- . Linfa frestici
Vazlo total percolada pelo macigo = 0,059 (m3/d)/m y
NA méx = EL. 132,00 e (i)

m—(1 oM = 3.00)
FIGURA 6 — Analise de Percolagao — Secao passando pela estaca 79 + 00. Ombreira - Rede de Fluxo.
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BARRAGEM TAQUARA
ANALISE DE PERCOLAGAO - LINHA EQUIPOTENCIAIS
(Carga total em m) 7

Vazdo total percolada pelo macigo = 0,058 (m3/dia)/m

NA méx. = E1.132,00

(1 M = 3.00)
FIGURA 7—  Analise de Percolagio — Secdo passando pela estaca 79 + 00. Ombreira - Linhas equipotenciais.
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BARRAGEM TAQUARA
ANALISE DE PERCOLAGAO - ISOLINHAS DE PRESSAO NEUTRA Linha Freatica

(Pressgo em kPa) & v @

NA méx. = E|132,00

[ (1 M = 3.00)

FIGURA 8 -  Andlise de Percolagéio — Secdo passando pela estaca 79 + 00, Ombreira - Isolinhas de pressdo neutra.
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ANALISE DE ESTABILIDADE

A analise de estabilidade da barragem Taquara fo1 elaborada recorrendo-se ao Método de
Bishop, que é adequado ao tipo € dimensdo da obra em estudo Para os calculos for utihzado o
programa computactonal Shde versio 2 06 desenvolvido pelo Rock Engineering Group da
Umiversidade de Toronto — Canada

O Metodo de Bishop ¢ um método de equilibrio mite que determuna o fator de seguranga a
ruptura, por corte, ao longo da superficie de deslizamento Trata-se de méetodo das lamelas — a
massa delimitada pelas superfictes de deslizamento € subdividada em um nimero de fanas
variavel, que € fungdo da geometna da massa deshizante e dos diferentes tipos de materiais que a
constituem No estabelecimento do método admitem-se algumas simplificagdes para que o
problema se torne estaticamente determinado

No respeitante as superficies de deshzamento, a sua defimigdo fo: feita por busca automatica pelo
programa Shde Define-se uma malha onde serd feita a procura do circulo mais desfavoravel,
malha esta que é “varrnida” por incrementos segundo os erxos dos “x” e “y” pré-estabelecidos
Foram anahisados circulos superficias, intermediartos e profundos

Com relagdo as pressdes neutras 0 programa permite o recurso a hipoteses alternativas, tendo
sido no caso em estudo, recorndo as seguintes

Parimetro B

Esta hipdtese for utilizada no estudo da fase de construgdo tendo o parimetro B sido
caracterizado em func@o dos materiais constantes da secdio transversal A pressdo neutra em um
dado ponto for tomada igual ac produtos u = Boy, onde oy ¢ tensdo vertical neste ponto O
parametro de pressdo neutra B = 0,10, for esttmado a partir da analise dos ensaios de
caracterizagdo geotécmca dos solos dos empréstimos Com base neste critério, for calculada a
malha de pontos para entrada no programa computacional

Rede de Fluxo

Hipotese utilizada para as fases de operagio e rebarxamento raptdo, tendo sido a malha de pontos
de press@o neutra calculada a partir das linhas equipotenciais obtidas na anélise de percolagido

Para as segdes mais desfavoravels foram analisados as seguintes situagdes criticas
- Fase de construgdo — talude de jusante

- Fase de operagéio — talude de jusante
- Rebaixamento rapido — talude de montante

Caracteristicas geotécnicas dos materiais A1 5
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Apresenta-se em seguida as propriedades geotécnicas dos materiats constituintes do corpo da
barragem, cuja defimigio teve em conta a caractenzagao geotécmca efetuada no TOMO IT -
Volumes 4 e 4A - Estudos Geologicos e Geotécnicos € seus anexos

Assim foram defimidas as seguintes propnedades

- Aterro Compactado

peso especifico ¥ =20,34 kKN/m’,
coesdo ¢'=15kPa,
angulo de atrito interno ¢'=29°

- Enrocamento
peso especifico y =22 kN,
coesdo ¢'=0,
angulo de atnto interno ¢' = 40°

-  Fundagio Aluvionar
peso especifico y =18 kN/m’,
coesdo ¢ =0,
ingulo de atrito interno o'=27°

- Anailise dos Resultados Obtidos

Apresentam-se nas Tabelas 1 e 2 os fatores de seguranga que traduzem a estabilidade global do
conjunto macigo-fundagdo, para a secio passando pelo leito do o e pela ombreira,
respectivamente

TABELA 1

Estabilidade dos Taludes da Barragem — Seciio passando pelo leito do rio (Estaca 63 + 00) -
Fatores de Seguranca

Fase de Construgio 4 1.3
Talude Jusante .

Fase de Operagiio ez =

Talude Jusante 153 1

Rebaixamento Rapido 174 1.1

Talude Montanie
TR RS
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TABELA 2

Estabilidade dos Taludes da Barragem — Secfio passando pelo leito do rio (Estaca 79 + 00) -

Fatores de Seguranca

Fase de Consirugio
Talude Jusante 175 I3
Fase de Operagdo 192 1.5
Talude Jusante
Rebaixamento Rapido 129 L1
Talude Moniante :

A analise das Tabelas n® 1 ¢ 2 mostra que os Fatores de Seguranga obtidos satisfazem o cnitério
de seguranga, sendo superiores aos valores exigidos Assim sendo, a estabilidade da barragem é

satisfatona

Nas Figuras 9, 10, e 11 sdo apresentados os circulos de ruptura obtidos para a se¢do do lerto do
110 e nas Figuras 12. 13 e 14 os circulos de ruptura obtidos para a se¢do da ombreira

Setembro, 2000
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BARRAGEM TAQUARA

DPATE: 972778
TIME:@9:14

JOB
CONTROL

Bishop Method
left->right
##slices=29

units=metric

gw=9.81 KN/m3

Rad. Inc.=18

Rad. Ine.=18

No Seis Load

MODEL
PARAMETERS

#cent=441
#circ=4851
#isolved=2483
#solcel=3
$uwatcel=0
wat table=QFF
NO piezo lines
extloads=0
#rnfecel=0@
NO ten crck

CRITICAL
CIRCLE

»=254.485
y=77.7147
radius=75.7013
FO0§=1.46018

ANALISE DPE ESTABILIDADE

FINAL DE PERIODO CONSTRUTIVO

SECAO NA ESTACA 63+8@8

CURRENT ORIGIN
¥ =--—=14
Y = -84

FIGURA 9 — Andlise de Estabilidade da Barragem. Seg@o passando pela estaca 63 + 00 (leito do rio). Fator de Seguranga para
condigdo de final de periodo construtivo.
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BARRAGEM TaQUARA

DATE:9727/8
TIME: @9:87

JOB
CONTROL

Bishop Me thod
left—>right
#islices=25
uni ts—metric
gw=9 .81 KN/m3
Rad. Inc.=10
Rad. Inc.=18
Mo Seis Load

MODEL
PARAMET ERS

#cent=441
#circ=4851
#solved=2483
#isolcel=3
#watcel=0
wat table=0FF
NO piezo lines
#extloads=0@
#rnfcel=0
NO ten crock

CRITICAL
CIRCLE

x=254, 485
y=77.7147
radius=77.4413
FOS=1.54844

ANALISE DPE ESTABILIDADE

PERIODO DE PERCOLACAC PERMAMENTE

e
i et

\ e ety A B AR \"‘1. :

T TR TR T e s o T P T s B P TR Y R e o f:--“u..

{n.‘a'g-_\o_\_h_‘#_,i\g:-;\_-._-t\b__o_4- B e T i e “‘o‘:;“‘__f\ 1,

1

SECAO NA ESTACA 63+00

CURRENT ORIGIN
¥ = -14
Yy = -84

FIGURA 10 - Analise de Estabilidade da Barragem. Se¢do passando pela estaca 63 + 00 (leito do rio). Fator de Seguranga para
condig¢ao de percolagao em regime permanente.
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BARRAGEM TAQUARA
DATE:9/26/@
TIME:16:26

JOB
CONTROL

Bishop Me thod
right—>left

#slices=25

uni ts=me tric
gw=9,81 KN/m3
Rad. Inc.=18
Rad. Inc.=18
No Seis Load

MODEL
PARAMETERS

#Hoent=256
#icirc=2816
#solved=842
fisolcel=3
#watcel=0
wat table=0FF
NO piezo lines
#extloads=0
#W#rnfcel=0
NO ten croek

CRITICAL
CIRCLE

x=119.@53
y=113.699
radius=182.12
FOsS=1.74349

ANALISE DE ESTABILIDADE

PERIODO DE REBAIXAMENTC RAFPIDO

SECAO NA ESTACA 63+00
CURRENT ORIGIN
X = -14
¥ = =47

SCALE

49

FIGURA 11 - Anidlise de Estabilidade da Barragem. Secdo passando pela estaca 63 + 00 (leito do rio). Fator de Seguranga para condigdo de

rebaixamento radpido.
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BARRAGEM TAGUARA

DATE: 9/726/8
TIME:16:00

JOB
CONTROL

Bishop Method
left->right

#islices=25

uni ts=metric
gw=9.81 KN/m3
Rad. Inc.=10
Rad. Inc.=108
Mo Seis Load

MODEL
PARAMETERS

#cent=256
#icirc=2816
#isolved=2Q@1i4
Hisolcel=2
#watcel=-0
wat table=OFF
NO piezo lines
flextloads=0
firnfcel=9
NO ten erck

CRITICAL
CIRCLE

x=118.237

ANALISE DE ESTABILIDADE - FINAL DE PERIODO CONSTRUTIVO

1. 746

SECAO NA ESTACA 79+00
CURRENT ORIGIN
¥ = -6

¥ = =29

SCALE

18

FIGURA 12 - Andlise de Estabilidade da Barragem. Secdo passando pela estaca 79 + 00. Fator de Seguranca para condi¢ao final de periodo

construtivo,
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BARRAGEM TAQUARA

ANALISE DE ESTABILIDADE DATE:9/26/8

TIME:16:11

JOB
CONTROL

Bishop Method
left->right
#slices=25

uni ts=me tric

gw=9.81 KN/ m3

Rad. Inc.=18

Rad. Inc.=18

No Seis Load

MODEL
PARAMETERS

#lcent=256
#circ=2816
#solved=2078
#solcel=2
fiwatcel=8
wat table=0FF
NO piezo lines
flextloads=0
#frnfcel=0
MO ten crck

CRITICAL
CIRCLE

x=111.449
y=74,@582
radius=73.0457
FOS=1.,9221

PERIODO DE PERCOLACAQC PERMANENTE

SECAO NA ESTACA 79+00

CURRENT ORIGIN
X

= =6
Yy = -21
a 1 2 3 a4 35 ok SCALE
e B | =
19

FIGURA 13 - Aniilise de Estabilidade da Barragem. Se¢@io passando pela estaca 79 + 00. Fator de Seguranga para a condic¢io de percolagdo em
regime permanente.
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BARRAGEM TAQUARA

ANALISE DE ESTABILIDADE -

SECAO NA ESTACA 79+80

REBAIXAMENTO RAPIDO

DATE:9/726/8
TIME:16:19

JOB
CONTROL
Bishop Method
right->left
#slices=25
units—metric
gw=92.81 KN/ /m3
Rad. Inc.=10
Rad. Inc.=18
Mo Seis Load

MODEL
PARAMETERS

#cent=256
#circ=2816
#isolved=2i84
#solcel=2
fiwatcel=0
wat table=0OFF
NO piezo lines
#extloads=0
#rnfcel=0
NO ten ocrck

CRITICAL
CIRCLE

»x=6,45952
y=59.3195
radius=59.195
FOS=1,287@7

Y = -21

CURRENT ORIGIN
X

FIGURA 14 - Anilise de Estabilidade da Barragem. Se¢io passando pela estaca 79 + 00. Fator de Seguranga para a condi¢@o de rebaixamento

rapido.
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BARRAGEM TAQUARA

DIMENSIONAMENTO HIDRAULICO DO FILTRO VERTICAL
DO TAPETE DRENANTE
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, BARRAGEM TAQUARA
ENVOLTORIA DE RESISTENCIA DO MACICO ROCHOSO
(HOEK E BROWN)
)29
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RESULTADOS SIMULADOS DE ENSAIOS TRIAXIAIS ,GRANDE ESCALA.
DEFINIDOS PELA RESISTENCIA UNIAXIAL Ocl, G81 E CONSTANTE DE HOEK-BROWN, i

Rocha: Arenito
Local: Vertedouro
Obra: Taquara

valores com de influéncia de intersegdes

Q GS8l
Entrada: #NUMT
_ gci= 100 MPa _ mi=19 GSi= 79
mb 8,97 g™ 0,070 as= 0,6
otm= 1,08 MPa A= 0,93 B= 0,7
k= 563 = 44,3 c= 561 MPz
ocm= 45,58 MPa E= 530884 MPa
Tangente Mohr-Coulomb
Ct= 5415 MPa bt= 443 ct= 7.76 MpPa
Calculos somas’;l
sig3 000 357 714 1071 1420 17,88 2143 25 100,00
sig1 31,14 88,19 93,05 11360 131,72 148,23 163,56 177,99 927.4c
ds1ds3 15,41 7,94 6,22 5,36 482 444 416 303 582:z-
sign 1,90 10,80 19,04 26,89 34,48 4181 4899 56,01 239.:.
tau 7,45 20,386 29,87 3745 44,30 5048 58,19 6151 3074 i
X -1,53 -0,93 0,70 -0,55 -0,45 037 -030 -024 -500°
¥ -1,13 -0,89 -0,53 0,43 0,35 030 -0,25 -021 -35u
xy 1,72 0,64 0,37 0,24 0,16 0,11 0,08 0,05 3,30 :
x5q 2,33 0,86 0,49 0,31 0,20 0,14 0,09 0,08 44t :
sig3sig1l 000 243,52 66466 1217,16 1881,73 2848,92 35049 44498 1460y .
5ig3sq ,00 12,76 51,02 114,80 20408 318,88 45918 625,00 1786

taucaic 7.51 2019 2043 37,25 44,21 50,57 58,48 862,04
sigisigdfi 4558 6568 8578 10588 12599 146,00 166,19 186,29
signtaufit 11,46 20,14 28,18 35,83 43,22 50,39 57,39 64,25

tangent 9612 18,2901 26,3280 33,988 41374 48,547 55547 62,369

signt =obtido da regressdoa linear = sign+valor maximo de ero de Sigma1 [ 54,15 ]

1 2
1| 5,6283 45,58 [tangente de Sigma 1 x Sigma 3
2| 0,37 5,53 Q 54,16
2 3{ 0,975 8,57 20 188,7
4] 231,22 6,00
5| Mt 440,38

1I|pi|['3D
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ENVOLTORIA DE RESISTENCIA DE MACIGCOS ROCHOSOS
DEFINIDA PELA RESISTENCIA UNIAXIAL,Gcl, G81 £ CONSTANTE DE HOEK-BROWN, mu

Rocha: Arenito
Local: Tomada de A'gua
Obra. Taquara

valores com de infludncia de intersecles

Q GS!
Entrada: #NOMI |
Ocl= 65 MPa mi= 19 GSI = 41
mb 2,31 s= 00,0014 a= 0,5
otm = 0,04 MPa A= 0,61 B= 0,71
k= 3,64 = M7 c= 272 MPa
Com = 10,39 MPa E= 48024 MPa
Tangents Molw-Coulomb
ot= 14,87 MPa Ot= 34,7 ct= 3,851 MPa
Célculos somaﬂ
sig3 000 232 464 6.96 9,29 1161 1393 1625 65,00 li
sigt 245 21,15 31,18 3938 4671 5343 5873 6571 319731
ds1ds3 31,83 4,99 383 332 301 / 280/ 284 252 5412 : _
sign 008/ 5477 10,13V 14, 1883° 2289 2651 3031 12823 - — U,
tau 042 702 1074 1388 18,20 1842 2044 2231 10824 |
X 2,75 -1,07 -0,81 -0,65 -0,54 -046 038 -033 -7,00 I
y 219 097 078 068 080 055 -050 -0468 -6,73
Xy 602 104 083 0,44 0,33 025 020 015 9,05
xsq 757 1,15 0.85 0,42 0,29 021 0415 011 10,56
sig3sig1 000 49,10 14467 274,38 43370 620,14 /8319 106878 3422
sig3sq 000 , 539 / 21,56 48,50 , 88,22 / 134,73/ 194,01 /26406 754
taucalc 043/ 6787 1080/ 13547 1619/ 1380) 2082 2290 -
sigisigdfi 10,39 1884 2720 3574 44,19 5264 61,00 69,54
signtaufit 278 6,51 973 1274 1581 18,38 21,07 23,69
tangent 3558 7,288 10,515 13,524 16,392 19,160 21,849 24475
signt =obtido da regressio linear = sign+valor méximo de erro de Sigma’ (14,87 ]

1 2
1] 3,6399 10,39 |tangente de Sigma 1 x Sigma 3
- 2| 0,30 2,89 0 14,87
_ 2 3| 0,961 4,48 20 87,7
4] 14968 6,00
- 5(2088,75 120,20
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i p T (anos) P ord. (mm) In{P) (Pi-Pm)*3
1 015 6520 212 536 0.8898
2 0.41 244 5 191 5.25 08306
3 0.66 150.5 185 522 Q5628
4 092 108 7 182 520 0.5300
5 1.18 85.0 177 518 04771
6 143 69.9 173 515 0 4365
7 1.69 59.2 1722 5.15 0.4285
8 194 515 171.4 514 0 4206
9 220 455 159.3 507 0.3090
10 2.45 40.8 158 1 506 0 2987
11 2.71 389 153.4 503 0 2601
12 297 337 152.8 5.03 0 2553
13 322 310 151.8 502 02475
14 3.48 28.8 151 502 0.2413
15 3.73 26.8 150.4 501 0.2367
16 399 251 150 501 0 2336
17 424 236 148 498 0 2042
18 4 50 22.2 145 499 01971
19 475 210 144 .8 498 0 1957
20 501 200 143 4 96 0.1833
21 527 190 1387 4.93 01553
22 552 18 1 1354 491 01354
23 578 173 1356.1 49 01336
24 6.03 1686 135 4 81 01331
25 629 15.9 134.5 4.90 ¢ 1302
26 654 153 133.8 490 01262
27 6 80 14.7 1335 4.89 0 1245
28 7.08 14.2 133 489 01217
29 7.3 137 13213 489 01179
30 757 13.2 130.8 4 87 0 1069
31 7.82 12.8 129 486 0 1006
32 8.08 124 128.4 486 0 0976
33 8.33 12.0 127 4.84 0 0908
34 8.59 116 126 4 483 0.0833
35 884 113 124 5 4.82 0.0793
36 9.10 110 124 482 00771
37 9 36 10.7 123.6 482 0.0753
38 9.61 104 123 4 81 00727
39 9.87 101 121 4 80 0 0645
40 1012 99 121 4 80 0.0645
41 10.38 9.6 120 479 Q 0608
42 10.63 04 119.5 478 0.0587
43 10.89 9.2 116.5 476 0.0479
44 1115 9.0 114.5 474 0 0414
45 1140 88 1145 4.74 00414
46 11 66 8.6 114 4 474 00410
47 1191 8.4 113.8 473 0.0392
48 1217 82 113 14 473 0.0371
49 12.42 80 1128 4.72 0.0356
50 12.68 79 1124 4.72 0 0351
51 12.93 77 112.4 472 0.0351
52 1319 7.6 1121 4,72 0.0342
53 13.45 7.4 112 4.72 0.0339
54 1370 73 111.8 472 0.0334
55 13 96 12 11056 471 € 0299

a0(239



57
58
59
60
61
62
63
64
65

67
68
89
70
71
72
73
74
75
76
77
78
79

81
82
83

85

87
88
89
20
a1
92
93
94
95
26
97
98
99
160
101
102
103
104
105
106
107
108
109
110
111

14 21

14 47

1472
14 98

15.24
1549

1575

16 00

16.26
16.51

1677
17.02
1728
17 54
1779
18.05
18.30
18.56
18.81

19 07
19.33
19 58
19.84
20.09
20 35
20.60
20.86
21.11

21.37
2163
21.88
2214
2239
2265
22.90
2316
23.42
23.67
23.93
2418
24.44
24.69
24.95
2520
25.46
2572
2597
26.23
28 48
2674
26 99
2725
27.51
2776
28.02
2827

70
69
6.8
67
6.8
65
64
62
6.2
61
60
59
5.8
57
586
5.5
55
54
53
52
52
51
50
5.0
4.9
49
48
47
47
48
46
45
45
44
4.4
43
43
42
42
4.1
41
4.0
40
40
38
3.9
3.9
38
38
3.7
37
37
38
3.6
3.6
35

1105
110
110
110

108.8

1088

108.2
108

1076

1073
107

108.2

105.6
105
105

104 4
104

1032

1025

102.3

1022
102
102

101.6
101

1007

100.7

100.5

100.5

100.4

100.3
100
100
100
100
100
100
100
100
100
98.9
997
80.5
99.5

99
99
98 8
98.8
98.5
98.3
98 1

96 6

4.7

470
4.70
4.70
4.69
469
468
4.68
4.68
468
4867
467
4 66
465
465
4.65
4.64
464
463
463
463
4.62
4.62
462
4.62
4.61

4.61
4 61

4 61
461

4.61
4 61
4.61
461
4.61
481
4.61
461
4.61
4 61
4 60
4 60
460
4.60
4.60
4.60
4.60
459
4.59
4.59
4.59
4 59
4.58
458
4.58
457

0.0299
0 0286
0.0286
0 0286
0.0256
0 0256
0.0242
00237
0 0228
0 0222
00215
0.0198
0.0186
00174
00174
00163
0.0156
0.0142
00130
00127
0.0125
0.0122
0.0122
00118
0.0107
0.0103
00103
00100
00100
0 0099
0 0097
00093
0.0093
00093
0.0083
0.0093
0.0083
00093
00093
0 0083
0.0092
0 0088
0 0087
0 0087
0.0080
0 0080
0 0080
00078
0 0076
0.0075
00072
00070
0 0069
0 0069
D 00869
0 0054
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112
143

1 1w

114
115
116

117
118
119
120
121

122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

167

28 53
28 7R

=W T

29.04
28.29
20 55
29.81
3006
30.32
30 57
3083
31.08
31 34
3160
31.85
21
32.36
32.62
32.87
3313
33.38
3364
33.90
34.15
34.41
34.66
34,92
35.17
3543
35.69
3594
36.20
36.45
3671
36.96
37.22
37.47
37.73
37.99
3824
38.50
3875
3901
39.26
39 52
39.78
40.03
40.29
40 54
40.80
4105
41 31
41.56
41 82
42.08
4233
42 59

35
15

wf

3.4
34
34

34
33
33
33
3.2
32
32
32
3.1

31

31

31

3.0
3.0
30
3.0
30
2.9
2.9
29
29
28
2.8
2.8
28
28
27
27
27
27
27
27
26
26
26
26
26
2.5
2.5
25
2.5
25
25
25
24
24
24
24
2.4
24

23

298 5
o8 K

el

96.4
96 4
96 2

95.9
95.5
95.4
853
95.1
95
05
95
95

94.2
94.2
94 1

938
93.6
93.3
g3
93
82.6
82
92
919
816
91.5
914
81.2
91
80 4

89.8
89.3
89
8¢
89
89
88.8
88.7
88.6
88.1
87.2
87
87

4.57

4.57

457
4.57
4.57
456
4.56
4.56
4.56
4.56
4 55
455
455
4.55
455
4.55
455
4.55
4.54
4.54
4.54
454
4.54
453
4.53
453
4.52
4.52
452
452
4.52
452
4.51
451
450
4.50
450
4.50
450
450
4 50
4.50
450
450
4.49
4.49
4 49
4.49
4.49
4.49
449
448
4.48
4.47
447
447

0 0053

£.0053

0.0052
0.0052
0.0051

0 0049
0.0048
0 0044
00044
0.0043
00041

0.0040
0 0040
0.0040
0.0040
0.0040
00034
00034
0 0033
0.0033
0 0031

0 0030
0.0028
00026
0.0026
00024
00021

0 0021
0 0020
0.0018
G 0018
0.0017
G 0017
0.0016
0.0013
0.0013
0.0012
G 0012
00012
00012
00012
0.0012
00012
g go11
0.0009
0.0008
0 0008
0.0008
0.0008
0.0008
0.0007
0 0007
0.0006
0.0004
0 0004

0 0004
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168
169
170
71
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
181
182
193
194
185
196
197
198
189
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

42.84
4310
4335
43 61
4387
44.12
44.38
44.63
44 89
4514
45 40
45.85
45 91
4617
46 42
46.68
46.93
47.19
47 44
4770
47.96
48 21
48.47
48.72
48.98
49.23
49.40
4974
50 00
50.26
50 51
50.77
51 02
51.28
51.53
51.79
52 04
52.30
52.56
52 81
5307
53.32
5368
53.83
54 09
54.35
54.60
54.86
55 11
55.37
55 62
55.88
56 13
56 39
90.65
56 90

23
23
23
23
23
23
23
2.2
2.2
22
2.2
22
2.2
22
2.2
21
21
21
21
21
21
21
21
21
20
20
20
20
20
20
2.0
20
20
290
19
1.9
1.9
19
19
19
19
19
1.9
19
18
18
1.8
1.8
1.8
1.8
18
18
18
1.8
1.8
1.8

87
86.3

86
853
85
85
85
84.8
845
84.4
841

83.7
83.6
a3
83
83
§2.7
825
822
82
818
81.8
815
813
81.2
81.2
812
81
81
807
806
80.5
80.3
80.3
801
80
80

80
80
8¢
80
79.6
79.2
79
79
78
786
785
78
77.5
774
77,3
772

447
4.46
445
445
4.45
444
444
4.44
4.44
4.44
4.44
443
443
443
443
4.42
442
4.42
442
4.41
441
441
4.40
440
440
4.40
4 40
4.40
4.40
439
439
439
4.39
439
439
4.39
438
438
4 38
4.38
438
438
4.38
4138
438
437
437
437
4.37
4.38
4 36
436
435
4.35
4,39
435

0 0004
0.0003
0.0002
0 0002
0 0001
0 0001
0 0001
0 0001
0.0001
0 0001
0 0001
0 0001
0 0000
0 0000
0.0000
0.0000
0 0000
0.0000
0 0000
0.0000
0 0000
0.0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0.0000
0 0000
0.0000
0 0000
0.0000
0 0000
0.0000
0.0000
0 0000
0 0000
0.0000
0 0000
0.0000
0 0000
0.0000
0 0000
0.0000
0.0000
0 0000
0 0000
0.0000
0 0000
-0 0001
-0 0001
-0 0001
-0.0001

-0 0001
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224
225

227
228
228
230
231

232
233
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
250
251

252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

279

57.16
57.41
57.67
57.92
58.18
58.44
58.69
58.95
59.20
59.46
59.71
59.97
60.22
60.48
60.74
60.99
6125
61.50
61.76
62 01
62.27
62 53
62.78
63.04
63.29
63 55
63 80
64 06
64 31
64 57
64 83
65.08
€5.34
65 59
65.85
68.10
66.36
86.62
66 87
67 13
67 38
6764
87 89
68 15
68.40
68.66
68 92
69.17
68 43
69.68
69.94
7019
70.45
70.71
70 98
7122

17
17
17
17
17
17
17
1.7
17
17
17
17
17
17
1.8
1.6
16
1.6
1.8
1.6
16
1.8
16
16
1.8
16
18
16
18
1.5
15
15
1.5
1.5
1.5
1.5
15
1.5
15
15
15
15
15
15
15
1.5
15
1.4
14
1.4
1.4
14
14
1.4

14
14

77

77
76.8
7686
76.4
762

76

76
75.8
756
75.4
753
75.3
75.3

75

75

75

75
742

74

74
73.8
73.6
736
734
734
73.3

73

73
726
728
725
72.1
[AR:]
71.5
714
7.3
70.8
07
701

70
698
69.7
695
695
69.3

a9

69

69

69

69
68 5
68.5

68 1
as

434
434
434
434
434
434
433
433
433
433
4.33
432
4.32
432
4.32
4.32
4.32
4.32
432
4.31
430
430
430
4.30
4 30
430
4 30
4.29
4.29
4.29
4.28
428
4.28
4 28
427
4.27
427
4.27
4.26
4.26
4.25
4.25
425
4.24
424
424
4.24
423
423
423
4.23
423
423
423
422
422

-0 0001
-0 0001
-0 0001
-0.0002
-0 0002
-0 0002
-0 0002
-0.0003
-0 0003
-0 0003
-0.0003
-0 0004
-0 0004
-0 0004
-0 0004
-0 0005
-0 0005
-0.0005
-0.0005
-0.0007
-0.0607
-0.0007
-0.0008
-0.0G09
-0 6009
-0 0G10
-0 G010
-0.0010
-0 0011
-0 0011
-0 0013
-0 0013
-0 0014
-0 0016
-0 0018
-0 0020
-0.0020
-0.0021
-0.0025
-0 0025
-0.0030
-0.0031
-0 0033
-0.0034
-0 0036
-0 0036
-0.0038
-0.0041
-0.0041
-0.0041
-0.0041
-0.0041
-0.0047
-0.0047
-0 0052
-0.0054
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280
281
282
283
284
285
286
287
288
289
280
261
292
293
204
205
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
K]
332
333

335

71 47
71.73
7198
7224
7249
7275
73.01

73.26
73 52

73.77
74.03
74.28
74 54
74.80
75 05
75 31

75.56
75 82
78.07
76.33
76 58
76 84
7710
77 35
77.61

77 86
78.12
7837
7863
78.89
79.14
79 40
7965
79 91
80 16
80.42
80867
80.93
8119
81.44
8170
8195
82.21
82 46
8272
82 98
83.23
83.49
83.74
84.00
84 25
84.51
84 76
8502
85 28

8553

14
14
1.4

1.4
14

14

14

14
14

14
14
13
13

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
1.3
13
13
1.2
12
1.2
12
1.2
1.2
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

1.2

68

68
67.9
67.7
673

87
66.8
66.7
886
66.6
66.5
66.2
66.1

65.6
656
65.4
65.3
652
65
65
65
65
85
65
645
64.2

63.5

63.5

63.3
63

63
628
62.6
62.2
621

62

82

62
614

61

61

61
60.4

60

60

60

60
588
50.8

422
422
422
422
422
4.22
4.2
4.20
420
4.20
4.20
4.20
420
418
419
4.19
4.19
418
4.18
418
4.18
418
417
417
417
417
417
417
417
418
418
416
4.15
415
415
414
414
414
4.14
414
413
413
413
4.13
413
412
411
411
411
4.10
409
4.09
4.09
409
409
4.09

-0 0054
-0.0054
-0 0054
-0 0054
-0 0055
-0 0058
-0 0064
-0.0069
-0 0072
-0 0074
-0.0075
-0 0075
-0 0077
-0.0083
-0 0084
-0 D088
-0.0086
-0 0094
-0 0094
-0 0098
-0 0100
-00103
-0 0107
-0.0107
-0 0107
-0.0107
-0 0107
-0.0107
-0 0119
-0 0126
-0 0131
00131
-0 0145
-0 0145
-0 0150
-0 0159
-0.0159
-0.0159
-0 0165
-00172
-0 0185
-0 0188
-0 0192
00192
-0 0192
-0 0213
-0 0229
-0 0229
-0 0229
-0.0253
-0.0271
-0.0271
-0 0271
-0 0271
-0 0276
-0 0290

:i“il”44
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336
337
338
339
340
K2y

342
343
344
345
346
347
348
349
350
351

352
353
354
355
356
357
358
359
360
361

362
363
364
365
366
367
368
369
370
3N

372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
380

3

8579
86.04
86.30
86.55
86.81

87.07
87.32
87 58
87.83
a8 08
88 34
88.60
88 85
89.11

89.37
89.62
89.588
90 13
90 39
90.64
90 90
91.16
91 41

91 87
91.92
9218
92.43
92 69
9294
93.20
93.46
93.71
93 97
94.22
94 48
94.73
94.99
95.25
95.50
95.76
96.01
96.27
98.52
98.78
97.03
97 29
97 55
g7 80
98.06
98.31
98.57
98.82
99.08
98.34
99 59
99 85

[ Gy
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— - ek bk ek b ok wmh ol e
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oae T e T S S N N N i i e N Y oy

59
59
58.8
58 2
58
58
58
57.7
57.6
57.3
57

55.6

55
54.1

53.9
53.8
53.5
532
523
52.2
52
52
51
50.7
505
50.3
503
50.2
50

49.1
49
49

48.6

48.6
47
47
47

48.5

48.2

435
406
B9
388
375
36
34.1
32
32
30
234
218

4.08
4.08
4 07
406
4 06
4.06
4.06
406
405
4 05
4.04
4.03
4 02
401
4.01
3.99
399
3.99
399
3.98
397
366
3.96
395
395
393
393
392
392
3.92
3.92
391
301
389
3.89
3.89
388
3as8
385
385
385
384
383
3.83
377
370
3.66
365
3.62
358
353
347
347
3.40
315
308

-0 0319
-0 0319
-0.0330
-0 0362
-0 0374
-0.0374
-0 0374
-0 0391
-0 0397
-0 0416
-0 0435
-0 0504
-0 0534
-0.0581
-0 0581
-0.0659
-0 0668
-0.0877
-0 0687
-0.0715
-0 0745
-0 0839
-0 0850
-0 0872
-0 0872
-0 0992
-0 1030
-0.1057
-0 1084
-0 1084
-0.1097
-0.1125
-0.1125
-0.1257
-0 1272
-0.1272
-0 1335
-0.1335
-0 1615
-0 1615
-0 1615
-0.1712
-0 1773
-0 1814
-0 2406
-0 3299
-0 3950
-0 4077
-0 4573
-0 5339
-0 6482
-0 8018
-0 8018
-0.9808
-1 9159
-2 2827

1) 45



P In(P)
Média= 855 430  gy=  -0.267
DP= 285 033 A= 00448
afa= 0045
beta= 726
z k T{(anos) LN G LP
2062 2211 102 410 423 300
-0.856 -0844 125 611 62.1 613
0 0.044 2 810 808 822
0841 0854 5 1070 1059 1074
1282 1254 10 1237 12286 1226
15 1448 15 133.0 1320 1308
1845  1.571 20 1365 1388 1361
1751 1.662 25 1445 1436 1403
183¢ 1732 30 1485 1478 1435
2055  1.918 50 1507 1593 1526
2326 2137 100 1748 164 1
2576 2335 200 1897 1902 1752
288 2569 500 2007 2106 1893
309 2727 1000 2248 2260 1994
35 3026 10000 2771 22041
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CALCULO DA CHUVA EFETIVA
METODOLOGIA DE HUFF (50% do 20 Quartil)

e S 3 ¢ & 1+ 1§+ F 1

P = 166.10 mm CN = 100 Tr = 100
Duracao da chuva = 24.00 h

Coeficiente de "run off" = 1.00
Tempo P (mm) P Pe (mm) Pe
Bloco {h) (acum) {mm) (acum.) {mm)
1 1.00 8.31 8.31 8.31 8.31
2 2.00 19.93 11.63 19.93 11.63
3 3.00 38.20 18.27 38.20 18.27
4 4 .00 64 .78 26.58 64.78 26.58
5 5.00 86.37 21.59 86.37 21.59
) 6.00 104 .64 18.27 104 .64 18.27
7 7.00 116.27 11.63 116.27 11.63
8 8.00 124 .58 8.31 124.58 8.31
9 9.00 131.22 6.64 131.22 6.64
10 10.00 136.20 4.98 136.20 4.98
11 11.00 140.02 3.82 140.02 3.82
12 12.00 143 .84 3.82 143.84 3.82
13 13.00 146.67 2.82 146 .67 2.82
14 14.00 149.49 2.82 149.49 2.82
15 15.00 152 .31 2.82 152.31 2.82
16 16.00 154 .81 2.49 154 .81 2.49
17 17.00 157.30 2.49 157.30 2.49
18 18.00 159.46 2.16 1592.46 2.16
19 19.00 161.62 2.16 161.62 2.16
20 20.00 163.28 1.66 163.28 1.66
21 21.00 l64 .44 l.1l6 164.44 1.16
22 22.00 165.27 0.83 165.27 0.83
23 23.00 165.77 0.50 165.77 0.50
24 24 .00 166.10 0.33 166.10 0.33
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CALCULO DA CHUVA EFETIVA
METODOLOGIA DE HUFF (50% do 20 Quartil)

T S S SN S S ST S R S eSS s T E g EE RS

P = 244,80 mm CN = 100 Tr = 10000
Duracac da chuva = 24.00 h
Coeficiente de "run off" = 1.00
Tempo P (mm) P Pe (mm) Pe
Bloco (h) (acum) () {acum.) {ram)
1 1.00 12 .24 12.24 12.24 12 .24
2 2.00 29.38 17.14 29.38 17.14
3 3.00 56.30 26.93 56.30 26.93
4 4.00 95.47 39.17 95.47 3%.17
5 5.00 127.30 31.82 127.30 31.82
6 6.00 154 .22 26.93 154.22 26.93
7 7.00 171.36 17.14 171.36 17.14
8 8.00 183.60 12 .24 183.60 12.24
9 9.00 193.39 9.79 193.39 9.79
10 10.00 200.74 7.34 200.74 7.34
11 11 .00 206.37 5.63 206.37 5.63
12 12.00 212.00 5.63 212.00 5.63
13 13.00 216.16 4.16 216.16 4.16
14 14.00 220.32 4.16 220.32 4.16
15 15.00 224 .48 4.16 224 .48 4.16
16 16 .00 228.15 3.67 228.1% 3.87
17 17.00 231.83 3.67 231.83 3.67
18 18.00 235.01 3.18 235.01 3.18
19 19.00 238.19 3.18 238.19 3.18
20 20.00 240 .64 2.45 240.64 2.45
21 21.00 242.35 1.71 242.3% 1.71
22 22.00 243 .58 1.22 243 .58 1.22
23 23.00 244 .31 0.73 244 .31 0.73
24 24 .00 244 .80 0.49 244 .80 0.49
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EME * Summary of Results for Subbasin-1

Project : Taquara Tinal Run Hame . Pan 1

Start of Simulation : 16Apx74 0000
End of Simulation 17Apx74 2400
Execqution Time + 110at00 1243

Basin Modsl : Basin 1
Precip MNodsl Calibracikoc
Control Specs ' Calibragio

Computed Rasults

Peak Dischatge eon) Date/Time of Peak Discharge : 16 Apr 74 1950
Total Precipitation 79.2 (um) Total Divect Runoff : 25.1 (mm)
Total Loss . 54.0 (om) Total Baseflow : 0.0 fom)
Total Excess 25.3 (o) Total Discharge : 25.0 (mm)

oo Donslon - H-«'Jw@oaa.- Vole do Acarair (19%%)
(dDNocs)

A/\ou\)m;/.x
Choa de 19734 = NhAusi: 4,984

=> Qp.\&x :_.)" 200 MA3/A

,li1=ll)53
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B BEMS * Surgoary of Results for Subbasin-1 L }
0
| Project : Tagquara Final Run Mams : Fun 2 T ___
Start of Simulation . 13Jun00 0000 Basin Model . Basin 1 :__ _
End of Simmlation 15JunD0 2400 Precip Model  Tr=100 ancs o
T Execution Time 258ap00 2052 Control Specs - Projeto I_*!“_
B e
S S !
| Computed Results I_ |
B Paak Discharge 866 06 (cms) Date/Time of Peak Discharge 13 Jun 00 1500 hﬁﬁl !
B Total Precapitation 166 1 (wwm) Total Direct Runoff : 93 O (mm) T
B Total Loss 73.1 (o) Total Baseflow 00 (mm) T
s Total Excess 93 0 {mmn) Total Discharge 91.7 (mm) *~——-—
- I D I R B T T T T T T T T T T T T T P
| T
- S
H 1
— HMS * Summary of Results for Subbasin-1 — -
o Project : Taquara Final Run Name . Run 3 iﬁ_i
B I
— Start of Simulation . 13Jun00 0000 Basin Nodel Basin 1 .
— End of Simulation 15Jun00 2400 Precip Modal : Tr = 10000 ancs o aa
[ Execution Time 258ep00 2052 Contzel Spacs  Prodeto —
—
_ 107,
| Computed Results ‘”l”“Jil
P“” Peak Discharge 1544.2 (cms) Dats/Time of Peak Discharge : 13 Jun 00 1500 T
- Total Precipitation 244 B (mm) Total Direct Runcff : 163.5 (mm) i —
- Total Loss . 81 3 {mm) Total Baseflow 0 0 (mm) - I',_
l Total Excess . 163 5 (mm) Total Discharge 161 3 (mm) —_— ._*1
; L
P
[
! i :
i | o '
| !
A [ | ol
P ’ | } | S I
NI I I N A L




HMS * Summary of Results for Subbasin-1l

Project : Taquara Pinal Fun Wame : Run 2
Start of Simulation : 13Jun00 0000 Basin Model : Basin 1
End of Simmalation * 15Jun00 2400 Preaip Model :
Execution Time 25Sep00 2058 Control Specs : Projato
Date Time Precip Loss Excess Darect Base- Tot ;)
(mm) {zmn) () ] flow o
{cms) {cms) (.-
12 Jun 00 2400 0.00 0 00 0 Ou
13 Jun 00O 0100 6.3 B 3 0.0 0.00 0.00 0 0o
13 Jun 00 0200 11.6 11.6 0.1 0.03 0.00 0 5;
13 Jun 00 0300 18.3 14.5 3.8 2.04 0.00 2 G,
13 Jun 00 0400 26.6 41 12.8 12.72 0 00 12 .-
13 Jun 00 0500 21 6 7.9 13.7 39.28 0.00 39
13 Jun Q0 0600 i8 3 52 13.1 87.56 0 00 a7
13 Jun 00 0700 11 6 2.8 8.9 162.51 0 o0 162
13 Jun 00 0800 B3 18 6.5 265 49 0.00 26
13 Jun 00 0900 6.6 13 5.3 389.69 0.00 3ey
13 Jur 00 1000 5.0 09 4.0 520.60 0 00 B2L -
13 Jun 00 1100 3.8 0.7 3.1 641 61 0.00 641
13 Jun 09 1200 38 07 3.2 740.47 0 00 740
13 Jun 00 1300 28 0.5 2.3 B11.65 0 00 Bl1
13 Jun (0 1400 28 0S5 2.4 852.56 0.00 852 =
13 Jun 00 1500 2.8 04 2.4 ©.00 66 ¢
13 Jun 00 1600 25 0.4 2.1 834 20 0 00 854 .o
13 Jun 00 1700 2.5 0.4 2.1 820 22 0 00 azc
13 Jun 00 1800 22 03 18 771.06 0.00 I LT
13 Jun 0O 1800 2.2 03 1.8 715.63 0.00 71=
13 Jun 00 2000 17 0.2 1.4 660,31 0.00 [-1-14
13 Jun 00 2100 12 0.2 1.0 609.23 0 00 60
13 Jun 00 2200 o8 01 07 561.68 0.00 562 -
13 Jun 00 2300 0.5 0.1 0.4 517.64 0.00 517 64
13 Jun 00 2400 03 0.0 03 475.35 0 00 475 15
14 Jun 00 0100 c.0 0.0 0.0 433.82 0.00 433 s
14 Jun 00 0200 0.0 0.0 0.0 392.88 0.00 392 ©d
14 Jun 00 0300 00 0.0 0.0 352.55 0 00 352 55
14 Jun 00 0400 oo 0.0 00 312.85 ¢ 00 312 85
14 Jun 00 0500 0.0 0.0 0.0 274.36 0.00 274 36
ia Jun 00 Q600 Q.0 0.0 0.0 237.76 0.00 237 ¢
14 Jun 00 0700 0.0 0.0 0.0 203.83 0.00 203 a3
14 Jun 00 0800 o0 00 0.0 173.01 0.00 173 9.

- et —




lDate Time Precaip. Loas Excass Direct Base- Tob . ) "__Tf'
'\ () {mem) {mm) e flow 0 ‘
{cms) {cms) {oma ]
14 Jun QO 0900 0.0 00 0.0 145 71 0 00 145
14 Jun 00 1000 0.0 00 00 122 00 0.00 122
14 Jun 00 1100 00 o0 oo 101.78 0 00 101
14 Jun 00 1200 0.0 0.0 0.0 84.72 0.00 a4 "o
14 Jun 0O 1300 0.0 00 ¢co 70 47 0.00 70
14 Jun 00 1400 0.0 0.0 0.0 58.68 0 o0 58 <.
14 Jun 00 1500 00 0.0 0.0 48 95 0 00 48 ¢
14 Jun 00 1600 00 0o 0.0 40.91 0.00 40 .
i4 Jun 00 1700 o0 0.0 0.0 34.22 o 00 34 .
14 Jun 00 1800 o0 oGC 00 28.61 0 00 28 -
14 Jun 00 1500 0.0 o0 0.0 23.84 0.00 23 .
14 Jun 00 2000 00 00 00 19.79 0 00 19
14 Jun 00 2100 o0 0.0 0.0 16.32 0.00 16 _.
14 Jun 00 2200 0o o0 00 13 31 0 00 13 3.
14 Jun 00 2300 00 o0 0.0 10.70 0.00 10 o
14 Jun 00 2400 00 0.0 oo 8 50 0 00 g 52
15 Jun 00 0100 0.0 oo 0.0 6.72 0.00 6 "
15 Jun 00 0200 00 00 o0 5 33 0 00 5z
15 Jun 00 0300 0.0 oo L) 4.24 0.00 4 .1
15 Jun GO 0400 o0 00 0.0 3 38 0 Qo0 3 .
15 Jun 00 0500 0.0 00 0.0 2.69 0.00 2 s
15 Jun 00 0600 00 0.0 0.0 2.14 0 00 2 1«
15 Jun 00 0700 0.0 0.0 0.0 1 89 0.00 1 69
15 Jun 00 0800 0.0 0.0 0.0 1.33 0 00 1 33
15 Jun 00 0900 00 0.0 0.0 1.03 0.00 1<
15 Jun 00 1000 00 0.0 0.0 0.78 0.00 0 78
15 Jun 00 1100 oo 0.0 0.0 0.57 0.00 0 57
15 Jun 00 1200 00 0.0 0.0 0.40 0 00 0 40
15 Jun 00 1300 0.0 0.0 0.0 0 27 0.00 0 z7
15 Jun 00 1400 00 0.0 0.0 0.17 0.00 0 17
15 Jun 00 1500 0.0 00 0.0 0 10 0.00 [+ I
15 Jun 00 1600 0.0 g0 0.0 0.05 0.00 o ..
15 Jun 00 1700 0.0 0.0 0.0 0.03 0.00 0o ..
15 Jun 00 1800 (] oo oo 0.01 0.00 0
15 Jun 00 1900 00 0.0 o0 0.00 0 00 0 22
15 Jun 00 2000 0.0 o0 00 0.00 () Q4 Gy
15 Jun 00 2100 0.0 0.0 0.0 0.00 ¢.00 0 00
15 Jun 00 2200 00 0.0 0.0 0.00 0 00 0 00
15 Jun 00 2300 0.0 00 0.0 0.00 0.00 0 oo
15 Jun 00 2400 c.0 0.0 00 o.op ¢ oo 0.00

1038



HMS * Summary of Rasults for Subbasin-1

Project Taquara Final Run Name . Run 3

Start of Simalation  13Jun00 0000 Basin Modal Basan 1

End of Saumulaticn 15Jun00 2400 Precip Model :( Tr = 10000 ancs

Execution Time 233ep00 2058 Control Specs Projeto
Date Time Precip. Loss EXCOsS Direct Base— Tcr.».: )

(mum) {rom) {oam) Q £low Q
(cms} (cam) (=

12 Jun GO 2400 g0 g0 Q¢
13 Jun 00 0100 12 2 12.2 00 [ 3] 00 (23N
13 Jun 00 0200 17.1 15.8 1.4 0.7 0.0 Q7
13 Jun 00 0300 26.9 16 5 10.4 7.5 ¢.0 75
13 Jun 00 0400 39.2 14 5 24.7 33.¢6 00 33 .
13 Jun 00 0500 31.8 7.6 24.3 91.4 0.0 91 :
13 Jun 00 0600 26.9 47 22.2 191 0 00 191 .
13 Jun 00 0700 17.1 2.5 14.7 340.1 0.0 34
13 Jun 00 0800 12 2 186 10.7 537.7 o0 53
13 Jun 00 0900 9.8 1.1 8.7 767.1 0o 767 .
13 Jun 00 1000 7.3 0.8 65 1000.3 0.0 108 o
i3 Jun Q0 1100 5 8 0.6 5.0 1208.2 c.0 12¢- «
13 Jun 00 1200 5.6 o6 51 1371 4 0o 137, -
13 Jun 00 1300 4 2 04 3e8 1482 © o0 l4c.
13 Jun QO 1400 42 0.4 3.8 1537.6 00 15
13 Jun 00 1500 4.2 0.4 3.9 0.0 e CO
13 Jun 00 1600 3.7 o3 33 1506 2 00 15 -
13 Jun 00 1700 3.7 03 3.4 1430.8 o¢ 14 - =2
13 Jun 00 1800 3.2 0.3 2.9 1332 5 0.0 1s.
13 Jun 00 1900 a2 0.3 2.9 1226 9 o0 120 »
13 Jun 00 2000 25 0.2 2.3 1124.7 o0 1124 7
13 Jun 00 2100 17 0.1 1.6 1031.2 00 1031 2
13 Jun 00 2200 12 0.1 1.1 945.8 00 945 8
13 Jun 90 2300 Q.7 0.1 0.7 866.7 c.Q 866 7
13 Jun 00 2400 05 0.0 0.5 782.0 00 782 0
14 Jun 900 0100 0.0 0.0 0.0 719.8 [ ) 719 B
14 Jun 00 0200 0.0 o0 00 649 4 0.0 643 3
14 Jun 00 0300 o0 0.0 0.0 581.0 00 581 2
14 Jun 00 0400 00 00 oo 514.2 0.0 514 =
14 Jun 0O 0500 0.0 o0 0.0 450.0 0.0 455 o
14 Jun 00 0600 00 0.0 00 388.4 0.0 385 4
14 Jun 00 0700 oo 0.0 0.0 333.5 0.0 333 5
14 Jum 00 0800 [ co o0 282.9 0.0 282 9

LY




Data Tima Precip. Loas Excess Direct Base- Total ;
{1m) (mm) (mmm) Q flow g '
(cms) (cus) {cms) \
14 Jun 00 0800 00 oo 0.0 238 2 Q0.0 238 2
14 Jun 00 1000 00 0o 0.0 199.4 oo 1839 3
14 Jun 00 1100 00 ) 0.0 166.3 00 166 2
14 Jun 00 1200 o0 0.0 Q.0 138.4 L ] 138 &
14 Jun 00 1300 o0 00 0.0 115.2 [{ 115 2
14 Jun 0C 1400 00 00 00 95.9 o0 95 3
14 Jun 00 1500 00 00 0.0 80 0 0.0 80 ©
14 Jun 00 1600 0.0 0.0 0.0 66.9 00 66 5
14 Jun 00 1700 00 00 00 56 0 oo 56 ¢
14 Jun 00 i800 t.0 6.0 0.0 46.8 00 48 B
14 Jun 00 1500 00 0.0 0.0 39.0 00 39 ¢
14 Jun 00 2000 00 00 0.0 32.3 0.0 32 =
14 Jun 00 2100 0.0 0.0 0.0 26.5 00 26 -
14 Jun 0CQ 2200 0.0 0.0 0.9 21 5 Q.0 21
14 Jun 00 2300 o0 0.0 00 17.2 L) 17 :
14 Jun 00 2400 00 00 0.0 13.6 0.0 13 ¢
15 Jun 00 0100 0.0 o0 0.0 10.7 0.0 10
15 Jun 00 0200 0.0 0.0 0.0 B85 00 8 &
15 Jun 00 0300 0.0 00 0.0 6.7 0.0 €7
15 Jun 00 0400 0.0 0.0 0.0 54 00 5 4
15 Jun 00 0500 00 0.0 00 4.3 00 4.3
15 Jun Q0 0600 090 0.0 0.0 3.4 0.0 34
15 Jun 00 0700 0.0 0 0.0 2.7 0.0 27
15 Jun 00 0800 o0 oo co 2.1 () 21
15 Jun 90 0900 0.0 a.o 0.0 1.6 0.0 1€
15 Jun 00 1000 0.0 0.0 0.0 12 00 12
15 Jun 00 1100 00 0.0 0.0 0.9 00 0s
15 Jun 00 1200 0.0 [ ) 0.0 0.8 0.0 ¢ 6
15 Jun 00 1300 0.0 0.0 0.0 0.4 o0 a4
15 Jun 00 1400 o0 0.0 00 03 00 0 =
15 Jun 00 1500 0.0 0.0 0.0 0.2 o0 0.2
15 Jun 00 1600 0.0 0.0 0.0 01 o0 0.1
15 Jun 00 1700 00 0.0 0.9 0.0 00 0.0
15 Jun 00 1800 00 o0 0.0 0.0 0.0 00
15 Jun 00 1300 0.0 o0 0.0 0.0 o0 [+ 34]
15 Jun Q0 2000 0o 00 0.0 0.0 00 00
15 Jun 00 2100 o0 0.0 0.0 0.0 0.0 0.0
15 Jun 00 2200 o0 0.0 0.0 0.0 0.0 (U]
15 Jun 00 2300 o0 0.0 0.0 0.0 0.0 oo
15 Jun 00 2400 0.0 0.0 0.0 co 0.0 0 o
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Q0% - 5601 23 =
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T ‘ ! _ R
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" Legend |

Elevation {m)

- - ——
—1 WS PF 15

WS PF 14
S

~ WS PF 13
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————p
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——————
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HMS * Summary of Results for Tagquara

/'Lkwf‘f'm" - @Mi-f;—: o

v

Ta = {00 &
Project  Taguars Tinal Run Wame  Ruan 2
Start of Samulatacn  13Jun00 0000 Basin Nodel Basin 1
End of Simulation : 15Jun00 2400 Precip Model - Tr=100 ancs
Execution Time 253ep00 2102 Contzol Spscs Projeto
NA
Date Time Ressxvoir Reservoir I:Llcm W{flon ) ]5
Storage Elevation (cms) {cms) I
(K cu m) {m) E
12 Jun 00 2400 274457 132.00 0 00 0 00
13 Jun 00 01400 274457 132 00 a9 00 0.00
13 Jun 00 0200 274457 132.00 0.03 0.00
13 Jun 00 0300 274461 132.00 2.04 0.03
13 Jun 00 0400 274487 132 00 12 72 0.26
i3 Jun 00 0500 274578 132.00 39.28 1.04
13 Jun 00 0600 274799 132 01 B87.56 2 95
13 Jun 00 0700 275232 132 02 162.51 6.69
13 Jun 00 0800 275967 132.03 265.49 13.04
13 Jun 00 0900 277082 132.06 389.69 22.66
13 Jun 00 1000 278615 132 09 520.60 35 50
13 Jun 00 1100 280548 132.13 641.61 52 59
13 Jun 00 1200 282811 132 18 740 47 72 13
13 Jun 00 1300 285306 132.23 81%1.65 93 67
13 Jun 00 1400 287924 132.29 BE2 56 116.27
13 Jun 09 1500 290558 132.35 139 02
13 Jun 00 1600 283114 132 40 B34 20 161 09
13 Jun 00 1700 295511 132.45 820.22 181 76
13 Jun 00 1800 297687 132.50 771.06 200.57
13 Jun 00 1500 299611 132.54 718 63 217.18
13 Jun 00 2000 301280 132.58 €60.51 231 &C
13 Jun 00 2100 302710 132.61 609.23 243 94
13 Jun 00 2200 303921 132.¢64 561.88 254 39
13 Jun 00 2300 304933 132.6¢ 517 64 263.13
13 Jun 00 2400 305760 132.68 475.35 270.27
14 Jun 00 0100 306413 132.69 433.83 275.91
14 Jun OO 0200 306900 132.70 a9z B8 280.12
14 Jun 00 0300 307229 132.71 352 55 282.95
14 Jun 00 0400 307405 132.71 312.85 284 48
14 Jun 00 0300 307437 132.71 274.36
14 Jun 00 0600 307336 i32.71 237.76 283 88
14 Jun 00 2700 307112 132.70 203.83 291 S5
14 Jun 00 0800 306781 132 70 173 01 279 08
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Date Time Rasarvair Rasarvyolr Inflaow Qutflow I'
Storage Elevation {cms) {cims ) i
(X cu =) (m) I
14 Jun 00 0900 306356 132 6% 145.71 275 42
14 Jun 00 1000 305854 132 68 122 o0 271 0%
14 Jun 00 1100 305290 132.67 101 78 266 21
14 Jun 00 1200 304677 132.63 84.72 260 52
14 Jun 00 1300 304027 132 64 70.47 255 31
14 Jun Q0 1400 303351 132.62 58.68 249 .47
14 Jun 00 1500 302657 132.61 48.595 243 48
14 Jun 00 1600 301953 132 59 40.91 237 41
14 Jun 00 1700 301245 132 58 34.22 231 29
14 Jun 00 1800 300336 132.56 28.61 225 17
14 Jun 00 1300 299831 132.5% 23.84 219 08
14 Jun 00 2000 299132 132 53 19.79 213.04
14 Jun 00 2100 298441 132 52 16.32 207 08
14 Jun 00 2200 29775% 132.50 i3 31 201.19
14 Jun 00 2300 297088 132.49 10 70 185.40
14 Jun 00 2400 296430 132.47 8.50 189 71
15 Jun 00 0100 295784 132.46 6.72 184.14
15 Jun 00 0200 295153 132.45 5.33 178 69
15 Jun 00 0300 294536 132 43 4.24 173.37
15 Jun 00 0400 293933 132 42 3.38 166 138
15 Jun 00 0500 293350 132 41 2.6% 163 12
15 Jun 00 0600 292780 132.40 2.14 158 20
15 Jun 00 0700 292226 132.38 1.69 153 42
15 Jun 00 0800 291688 132.37 1.33 148.77
15 Jun 00 0900 291164 132.36 103 144 25
15 Jun 00 1000 290656 132 35 0.78 139 87
15 Jun 0O 1100 290163 132.34 0 57 135.61
15 Jun 00 1200 299684 132.33 Q.40 131.47
15 Jun 00 1300 289219 132.32 0.27 127.46
15 Jun 00 1400 288768 132.31 0 17 123 56
15 Jun 00 1500 288330 132.30 0.10 119.78
15 Jun Q0 1600 287906 132.29 0 05 116 12
15 Jun 00 1700 287495 132.28 0 03 112 57
15 Jun 00 1800 287098 132.27 0.01 109 12
15 Jun Q0 1900 288708 132 26 0.00 105 78
15 Jun 00 2000 206334 132.26 0.00 102 55
15 Jun 00 2100 285970 132.25 0.00 99.41
15 Jun 00 2200 285618 132.24 0.00 96 36
15 Jun 00 2300 285276 132.23 0.00 93.41
15 Jun 00 2400 2049343 13z 23 0.00 90.56
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Project

HMS +* Summary of Resultz for Tagquara

Taquara Final

S8tart of Simulataion . 133un00 0000

Run Name : Run 3

H.{/ae(}m {- &,uxgv\

Ta = 10.690 ar O

Basin Nodel : Basin 1
End of 3immlation 15Jun00 2400 Precip Modal - Tr = 10000 ancs
Execution Time . 258eap00 2103 Control Jpecs : Projeto
Date Time Resexvoir Resexvoir Inflow Outflow
Storage Rlevation (cms) {cms)
(K cu m) (m)
12 Jun 00 2400 274457 132 00 0 00 0 00
13 Jun Q0 0100 274457 132.00 0.00 0.00
13 Jun 00 0200 274458 132.00 0.70 0 01
132 Jun 00 0300 274473 132.00Q T.51 Q14
13 Jun 00 0400 274545 132 00 33.60 0 76
13 Jun 00 0500 274764 132 01 91 45 2 65
13 Jun Q0 0600 275255 132.02 180 9% 6.689
13 Jun 00 0700 276172 132 04 340.10 14.81
13 Jun 00 0800 277678 132.07 537.68 27.79
13 Jun 00 0900 278890 132.12 767.10 46.91
13 Jun 00 1000 282856 132.18 1000.26 72.52
13 Jun 00 1100 286513 132.26 1208.21 104.10
13 Jun 00 1200 280717 132 38 1371.40 140.39
13 Jun 00 1300 295276 132.453 1482 01 179.76
13 Jun 00 1400 299991 132.58 1637.56 220 46
13 Jun 00 1500 304672 132.65 260 88
13 Jun 00 1600 3091354 132.75 1506 17 293 58
13 Jun 00 1700 313288 132.084 1430.85 335.35
13 Jun GO 1800 317007 132.92 1332 51 367 38
13 Jun Q0 1900 320241 132.99 1226.94 395.30
13 Jun 00 2000 322995 133 05 1124.72 424 37
13 Jun 00 2100 325306 133.1¢0 1031 20 445 77
13 Jun GO 2200 327208 133 14 945.80 470 70
13 Jun 00 2300 328745 133.17 866 73 487.63
13 Jun 00 2400 329952 133.20 792.04 300 91
14 Jun 00 0100 330852 133.22 719,77 510.82
14 Jun 00 0200 331465 133.23 649 .44 517 §7
14 Jun 00 0300 331810 133.24 580.56 521 37
14 Jun 00 0400 331902 514.20
14 Jun 00 0500 331760 133.24 450.03 520 82
14 Jun 00 0600 a31403 133.23 389 41 516.89
14 Jun DO 0700 330858 132 22 133.50 210.85
14 Jun DO 0800 330139 133 20 282.89 502 98
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(52

Pate Time Raservois Reservoir Inflow outflcs |
Storage Elevation (cus) {cms) i
(K eu m) {m} %
!
14 Jun 00 0900 329283 133.18 238.16 493.55
14 Jun 00 1000 328313 133.16 19%_38 482 88
14 Jun 00 1100 327254 133.14 166.32 471.22
14 Jun 00 1200 326129 133.12 138.45 458 a3
14 Jun 00 1300 324957 133.09 115.17 445.92
14 Jun 00 1400 323755 133.06 95 92 432 70
14 Jun 00 1500 322538 133.04 80 05 419 30
14 Jun 00 1600 321317 133.01 66 94 405 86
14 Jun 00 1700 320099 132.99 56 00 394 08
14 Jun 00 1800 318834 132.96 45.01 383 55
14 Jun 00 1900 317676 132.93 38.97 373 16
14 Jun 00 2000 316480 132.81 32.29 362.85
14 Jun 00 2100 315298 132 68 26.53 352 6:-
14 Jun 00 2200 314133 132 86 21.5¢ 342 35
14 Jun 00 2300 312887 132.83 17 21 332 ¢~
14 Jun 00 2400 311863 132.81 13.60 322 s¢
15 Jun 00 0100 310761 132.78 10 73 313 4.
15 Jun 00 0200 309684 132.76 8 48 204 1°
15 Jun 00 0300 308633 132 74 6.74 285 O
15 Jun 00 0400 307608 132.72 5 37 286 23
15 Jun 00 0500 306611 132 69 4.27 277 6z
15 Jun 00 0600 305640 132.67 340 269 24
15 Jun 00 0700 304696 132.65 2 69 261 09
15 Jun 00 0800 303779 132.63 2 10 253 17
15 Jun 00 0900 302688 132.61 163 245 4¢
15 Jun 00 1000 302023 132.60 123 238 02
15 Jun 00 1100 301183 132.58 0.90 230.7-
15 Jun 00 1200 300368 132.56 0 64 223 7.
15 Jun 00 1300 299577 132.54 0.43 216 &5
15 Jun 00 1400 298809 132.53 0.27 210 z¢
15 Jun 00 1500 298065 132.851 0 16 203 8.
15 Jun 00 1600 297343 132.49 0 09 197 6
15 Jun 00 1700 296642 132.48 0 04 191 55
15 Jun 00 1800 295963 132.46 0.02 185 6%
15 Jun 00 1900 295305 132.45 0.00 180 01
15 Jun 00 2000 294667 132.44 0.00 174 50
15 Jun 00 2100 294049 132.42 0.00 169 15
15 Jun 00 2200 293449 132.41 0.00 163 98
15 Jun 00 2300 292868 132.40 0.00 158.9¢
15 Jun 0O 2400 292304 132.39 0 oo 154 C»
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HMS * Sumnary of Rasults for Taquara

H;Jﬂ%yx PO S

Ta =400 0T -
Project . Taquara Final Fun Name : Fun 2

Start of Simulation . 13Jund0 0000 Basin Model Basin 1

End of Simulation 15Jun00 2400 Precip Model : Tr=100 ancs

Execution Time : 253ep00 2109 Control Speas : Projeto
Date Tame Rasexvoir Reservoir Inflow Outflc- N !

Stoxage Blevation (cma) {cms) %
(K cu m) ) :

12 Jun 00 2400 274457 132 00 0 00 0 Q0
13 Jun 00 Q100 274457 132 00 o 00 0 00
13 Jun 00 0200 274457 132 00 0 03 0.00
13 Jun 00 0300 274461 132.00 2.04 0 02
13 Jun 00 0400 274487 132.00 12 72 0 19
13 Jun 00 0500 274579 132.00 39.28 0.76
13 Jun 00 05800 2746802 132 01 87.56 2.16
13 Jun 00 0700 275239 132.02 162.51 4 9
13 Jun 00 0800 275984 132.03 265 49 8 56
13 Jun 00 0300 277116 132.06 308.69 16 64
13 Jun 00 1000 278677 132.09 520 60 26 41
13 Jun 00 1100 280651 132.13 641 .61 38 78
13 Jun 00 1200 282973 132 18 740 47 53 11
13 Jun 00 1300 285546 132.24 B11.65 69.42
13 Jun 00 1400 288261 132 a0 852.56 86 41
13 Jun 00 1500 291013 132.36 103 63
13 Jun 00 1600 293706 132.42 854.20 120 4%
13 Jun 00 1700 296257 132.47 820 22 136.46
13 Jun 00 1800 298604 132 52 771 06 151.15
13 Jun 00 1900 300712 132.57 715.63 164 35
13 Jun 00 2000 302576 132.61 660.51 176.02
13 Jun 00 2100 304210 132.64 609.23 186 24
13 Jun 00 2200 305631 132.67 561 88 195 14
13 Jun 00 2300 3060358 132.70 517.64 202.82
13 Jun 00 2400 307904 132.72 475.35 209 37
14 Jun 0C 0100 308777 132.74 433.83 214 83
14 Jun 00 0200 309483 132 76 392.88 219.28
14 Jun 00 0300 310030 132.77 352.55 222 67
14 Jun 00 0400 310421 132.78 312 85 225 13
14 Jun 00 0500 310665 132.78 274.36 226.65
14 Jun 0O 0§00 310770 132.78 237 76
14 Jun CO 0700 310747 132.78 203.023 227.1¢6
14 Jun ©O 0800 31060% 132 76 173 01 226 30
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Date Tame Fasarvoix Ragervoiy Inflow Qutfl.. :I
Storage Elevation (cme) {cms) i
(K cu m) {m) i
14 Jun 00 0500 310370 132.78 145.71 224 81
14 Jun 00 1000 310047 132.77 122 00 222 76
14 Jun 00 1100 309652 132 76 101 78 220 31
14 Jun 00 1200 309200 132.75 84.72 217 48
14 Jun Q0 1300 308702 132.74 70 47 214.36
14 Jun 00 1400 3081688 132.73 58 €6 211 02
14 Jun 00 1500 307609 132 72 48.95 207 52
14 Jun 00 1600 307030 132 70 40.91 203 50
14 Jun 00 1700 306438 132.69 34.22 200.19
4 Jun 00 1800 305837 132.68 28.61 196 43
14 Jun 00 1500 305231 132.66 23.084 192 61
14 Jun 00 2000 304623 132.68 15.79 188 85
14 Jun 00 2100 304015 132.04 16 32 185.02
14 Jun Q0 2200 303409 132 62 13.31 181 23
14 Jun Q0 2300 302807 132.61 10.70 177.46
14 Jun 00 2400 302209 132.60 8 50 173.72
15 Jun 00 0100 301818 132.59 € 72 170 02
15 Jun 00 0200 301034 132.57 5.33 166 36
15 Jun 00 0300 300459 132.86 4.24 162.76
15 Jun 00 0400 299853 132 55 3 38 159 22
15 Jun 00 0500 299337 132.84 2 69 135 74
15 Jun 00 0600 298791 132.53 2.14 152 32
15 Jun 00 0700 298256 132.51 1.69 148 97
15 Jun 00 0800 297731 132.50 133 145 63
15 Jun 00 0900 297216 132.49 1.03 142 47
15 Jun 00 1000 296712 132 49 0.78 139 31
15 Jun 00 1100 296219 132.47 0 57 136 22
15 Jun 00 1200 295736 132.46 0.40 133.20
15 Jun 00 1300 295263 132.45 0 27 130 24
15 Jun 00 1400 294800 132.44 0.17 127 34
15 Jun 00 1500 294347 132 42 o 10 124 51
15 Jun QO 1600 293504 132.42 0 05 121 73
15 Jun 00 1700 293471 132.41 0.03 119.02
15 Jun 00 1800 293047 132.40 0.01 116 37
15 Jun 00 1900 252633 132 39 0 00 113 78
15 Jun 00 2000 252228 132.38 0 00 111 24
15 Jun 00 2100 291832 132.38 0.00 108 76
15 Jun 00 2200 291445 132.37 0.00 106 3¢
15 Jun 00 2300 291066 132.36 0 00 103.97
15 Jun 00 2400 290686 132.33 0.00 101 65
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HMS * Summary of Results for Taquara ("{Afﬁ "l‘m 2 - C,_ -

Ta =10-0c ..
Project Taquara Pinal Run Hame . Run 3

Start of Simulation : 13Jun00 0000 Basin Modsl - Basin 1

End of Simulation . 15Jun00 2400 Precip Model : Tr = 10000 anos

Execution Time . 258ep00 2110 Contrel Specs . Projeto
Data Tame Ressrvoir Regexrvoir Infliow Outfl. -

Storage Elevation {cma) (cans)
(X cu m) (m)

12 Jun 00 2400 274457 132 00 0 00 0 00
13 Jun 00 0100 274457 132.00 0.00 0 00
13 Jun 00 0200 274458 132 00 0.70 0 01
13 Jun 00 0300 274473 132.00 7.51 0 10
13 Jun 00 0400 274546 132 00 33.60 0 55
13 Jun 00 0500 274766 132.01 91 45 194
13 Jun 00 0600 275262 132 02 190 99 5 04
13 Jun 00 0700 276189 132.04 340 10 10 84
13 Jun 00 0800 277713 132.07 537.68 20 36
13 Jun 00 0900 279963 132.12 767 10 34 47
13 Jun 00 1000 262966 132.18 1000 26 53 39
13 Jun 00 1100 286727 132.26 1208.21 76 B1
13 Jun 00 1200 291045 132 36 1371.40 103 &1
13 Jun 00 1300 295754 132.46 1482 01 133.32
13 Jun 00 1400 300655 132.57 1537.56 163 93
13 Jun QO 1500 305556 132.67 184.6,
13 Jun 00 1600 310293 132.77 1506 17 224 3.
13 Jun 00 1700 314722 132.87 1430.85 252.GC
13 Jun 00 1800 318743 132.96 1332 51 277 %
13 Jun 00 1800 922288 133.03 1226.94 313 ¢
13 Jun 00 2000 325311 133.10 1124 72 359 5:
13 Jun 00 2100 327828 133.15 1031.20 397 &
13 Jun 00 2200 329897 133.20 945.80 429 6.
13 Jun 00 2300 331567 133.23 866.73 455 z:
13 Jun 00 2400 332878 133 26 792 04 475 35
14 Jun 00 0100 333860 133.28 719.77 45039
14 Jun 00 0200 334541 133.30 649.44 500 82
14 Jun 00 0300 334942 133.31 580.96 506 96
14 Jun 00 0400 335084 514 20 Gos 19)
14 Jun 00 03500 334989 133.31 450.03 507 6%
14 Jun 00 0600 334681 133.30 389 41 502 97
14 Jun 00 o700 334183 133.29 332.30 495.37/
14 Jun 00 0800 333528 133.28 282 89 485 32
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Date Tame Reservoir Raservoir Inflow Cutflow :
Storage Elevation (cma} {cus) i
(K cu m) (m) li
14 Jun 00 0500 332742 133 2¢ 238.16 473 25
14 Jun 00 1000 331850 123.24 199 38 459 59
14 Jun 00 1100 330881 133 22 166.32 444 73
14 Jun 00 1200 329857 133.20 138.45 429 03
14 Jun 00 1300 328738 133.17 115.17 412.80
14 Juon 00 1400 327721 133 18 S5 92 356 31
14 Jun 00 1500 326641 133 13 B80.05 379 75
14 Jun 00 1600 325568 133.10 66.94 363.31
14 Jun 00 1700 324511 133.08 56 00 347.10
14 Jun 00 1800 323475 133.06 46.81 331 23
14 Jun 00 1900 322448 133.04 36.97 315 74
14 Jun 00 2000 321483 133.02 32.29 300.70
14 Jun Q0 2100 320529 132.9% 26.53 288 40
14 Jun 00 2200 319588 132.97 21.54 282.51
14 Jun 090 2300 318651 132.95 17.21 276 64
14 Jun 00 2400 317721 132.93 13 60 270.82
15 Jun 00 0100 316800 i32 91 10 73 265.06
15 Jun 0C 0200 315891 132 89 8.48 259.36
15 Jun 00 0300 314595 132.08 6.74 253.78
15 Jun 00 0400 314113 132 86 5.37 248.24
15 Jun 00 0500 313246 132 84 4.27 242.81
15 Jun 00 0600 312396 132.82 3.40 237 49
15 Jun 0O 0700 311561 132.40 2.69 232 26
15 Jun 00 0800 310743 132.78 2.10 22714
15 Jun 00 0900 309941 132.77 1.63 222.12
15 Jun 00 1000 309155 132,78 123 217,20
15 Jun 00 1100 308386 13a2.73 0.90 212.38
1% Jun 00 1200 307632 132.72 0 54 207 .67
15 Jun Q0 1300 306895 132.70 0.43 203 05
15 Jun 0C 1400 306174 132 &a o 27 188 54
15 Jun 00 1500 305468 132.67 0.16 194.12
15 Jun 00 1600 304777 132.65 o 09 18%.7%
15 Jun 00 1700 304101 132.64 0.04 185.57
15 Jun 00 1800 303441 132.83 0.02 181 43
15 Jun 00 1800 302798 132.61 0.00 177 39
15 Jun 00 2000 302164 132.60 0.00 173 44
15 Jun 00 2100 301546 132.58 0.00 168.57
15 Jun 00 2200 300943 132.57 0.00 165.79
15 Jun 00 2300 300352 132.56 0.00 162 10
15 Jum 00 2400 299778 132 55 0 00 158 49
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BORDA LIVRE

Barragem de Taquara Calculo da Borda Livre
-__Alfa __ Cos(aifa) Xi___X.Cos(aifa) Bamagem de Concreto \ Bairagem de Terra
45 0.7071 23 1.83
40 0.7660 205 1.57 F= 442 km = 442 km
as 0.8192 1.9 1.56 Vo= 80 kmh V= 80 kmh
30 08880 1.75 1.52 d= 15 m d= 15 m
25 0.0083  1.95 1.77 So= 0 mm So= 04 mm
20 0.9307 34 3.18
15 090850 415 4.01 Z,= 133 m Ze= 133 m
10 0.9348 4.1 4.04 Z,= 003 m z= 003 m
5 0.9962 7.8 177 A= 1804 m A= 1804 m
0 10000 825 8.25 z/= 007 z/A= 007
5 0.9062 8.1 6.08 ziz,=  0.00 zjz,= 0.80
10 0.6848 6.05 5.96 Z= 000 m Z= 080 m
15 0.9659 44 4.25
20 09397 575 5.40 Z= 13 m Z= 215 m
25 0.9083 575 5.21
sg o.a:m 55325 s.g; F— Fetch getinve Zi—> Elernvocoo do onda
3 0.8192 4, tolin cde
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Determinacio da Altura de Depésito no pé da Barragem de Taquara

Altitude Prof. Relativa Volume Area $-Vph H x Aph h'p
_ him) P Vph (x40°m?’)  Aph (x10°m?)  (x10'm?) (x10° m?)
1025 0.0000 0.00000 0.00 0.013723 0.0
105 0.0847 0.00001 0.01 0.013712 0.4 35.48636
106 0.1188 0 00003 0.03 0.013892 0.8 18.17304
108 0.1864 0.00018 0.13 0 013544 3.9 3.49273
110 0.2542 0.00081 0 54 0.012915 16.1 0.80465
112 0.3220 0.00265 1.36 0.011071 40,2 0.27575
114 0.3898 0 00646 2.50 0.007267 73.8 0.09851
116 0.457¢ 0.01270 2.79 0 001025 1117 000918
118 0.5254 0.02235 5.85
120 0.5932 0.03830 8.05
122 0.6610 0.05483 10.54
124 0.7288 0 07858 13.26
128 0.7986 0.10082 18.10
128 0.8644 0.15148 2389
130 0.9322 0.20439 29.32
132 1.0000 0.27446 4107
H= 295 m
8= 137E+07 m?
T84
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n= 0012 (ago)
Relagdo entre as
Energia Cindticas
Retangular p/ Circular
0.62
Grade
e= 582 om kd= 2.00 o= 80
b= 762 cm kf= 0.51 f= 1299
a= 408 cm p= 0.30 k= 190
CotaSol= 13200 m hi= 2200 m

NAmin= 110.00 m

—_— t1
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Entrada 023 0.14
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Reg Gaveta 0.00 000 oc = B0
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ENG. ERICO CAMISASSA

CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS I
C:TAQUQ

DADOS DA SECAO : BARRAGEM TAQUARA - TOMADA DAGUA - BASE TORRE - ia HIP.

L e L T T N —— Y ——— - —— — o v ————
B e P 2 4+ -4 4 1 4 e

NUMERQ DE VERTICES 4
TENSOES DE COMPRESSAO SAO POSITIVAS !
..‘.'._-.======================================================
VERTICE X Y Tensao
========================================================
1 0.000 0.000 77.100
2 9.000 0.000 77.100
3 9.000 5.000 77.100
4 0.000 5.000 77.100
Area Comprim. : 45.000
Porcentagem : 100.000
ESFORCOS NA SECAO :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3469.500
Abcissa Xp da RESULTANTE DA carga Normal ...... : 4.500
Ordenada Yp da RESULTANTE DA carga Normal ...... : 2.500
MOMENTO Mx (em torno de XX) .......cevveenee cree o 0.000
MOMENTO My (em torno de YY) ....ceceetonaecnnans : 0.000
CARGAS CONCENTRADAS APLICADAS NA SECAO :
Carga 1 = 3469.50 Abciasa X 1 = 4.50 Ordenada Y 1 = 2.50
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :
=+t 33+t -+ttt -
VERTICE x Y TENSAO
1 e.e00 0.000 77.100
2 9.000 0.000 77.100
3 g.000 5.000 77.100
4 0.000 5.000 77.100
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ENG. ERICO CAMISASSA o3/ 44
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS

C : TAQUQ
DADOS DA SECAO : BARRAGEM TAQUARA - TOMADA DAGUA - BASE TORRE - .a iy
=+ 4+ 4+ 3 1+ttt -ttt 1t 1ttt 311 1333113
NUMERO DE VERTICES : 4
TENSOES DE COMPRESSAO SAO POSITIVAS !
VERTICE X Ty T Tensao
1 0.000 0.000 63-Z;;
2 9.000 0.000 90.721
3 9.000 5.000 90.721
4 0.000 5.000 63.479
Area Comprim. : 45.000
Porcentagem : 100.000
ESFORCOS NA SECAQ :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3469.500
Abcissa Xp da RESULTANTE DA carga Normal ...... : 4.500
Ordenada Yp da RESULTANTE DA carga Normal ...... : 2.500
MOMENTO Mx (em torno de XX) .......... S, . e 0 0.000
MOMENTO My (em torno de YY) ......cccvieencennnss : 919.400
CARGAS CONCENTRADAS APLICADAS NA SECAO
Carga 1 = 3469.50 Abcissa X 1 = 4.50 Ordenada Y 1 = =0
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :
oSS CEECEE T Er E  E  E ESR T EE EE RS ST T T E =T ESRSRSSES
VERTICE X Y TENSAD
T 17 o.o000 0.000 63.479
2 9.000 0.000 90.721
3 9.000 5.000 90.721
4 0.000 5.000 63.479
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ENG. ERICO CAMISASSA ot/

CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS
C:TAQUQ

DADOS DA SECAO : BARRAGEM TAQUARA - TOMADA DAGUA - BASE TORRE -~ 3a HIP.

I T T T o I T e T T O T S T WY S N SR A e S e SUR S SN S S v Y R A e T S Vst A S - e o
—— i W ke M v e e Gl T S o T S TES W S S S S YA AP G S S S S Sk e e I R R A S EE AR AR L M T B R -

NUMERO DE VERTICES 4
TENSOES DE COMPRESSAO SAO POSITIVAS !
VERTICE X Y " Tensao
1 0.000 0.000 101.617
2 9.000 0.000 101.617
3 9.000 5.000 52.583
4 0.000 5.000 52.583
Area Comprim. : 45.000
Porcentagem : 100.000
ESFORCOS NA SECAO :
RESULTANTE DA FORCA NOBRMAL (+)=compressao ...... : 3469.500
Abcissa Xp da RESULTANTE DA carga Normal ...... : 4.500
Ordenada Yp da RESULTANTE DA carga Normal ...... ! 2.500
MOMENTO Mx (em torno de XX) ......iveeeenrnnenns : 919.400
MOMENTO My (em torno de YY) .......cceveeennncns : 0.000
CARGAS CONCENTRADAS APLICADAS NA SECAQO :
Carga 1 = 3469.50 Abcissa X 1 = 4.50 Ordenada Y 1 = "3
TENSAQO E COORDENADAS DA PARTE COMPRIMIDA :
—+—++++ 4+ i+ 4+ -3+ 3+ -+ -1 1+ -+ 3 1+ttt 1
VERTICE ) & Y TENSAO
1 Te.000 0.000 101.617
2 9.000 0.000 101.617
3 9.000 5.000 52.583
4 0.000 5.000 52.583

14



ENG. ERICO CAMISASSA o%/%?
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS D i
C:TAQUQ
DADOS DA SECAO : BARRAGEM TAQUARA - TOMADA DAGUA - BASE TORRE - 4a HiP.
NUMERO DE VERTICES : <«
TENSOBS DE COMPRESSAO SAO POSITIVAS !
VERTICE X Yy Tensao
1 0.000 0.000  84.805
2 9.000 0.000 104.067
3 9.000 5.000 69.395
4 0.000 5.000 50.133
Area Comprim. : 45.000
Porcentagenm : 100.000
ESFORCOS NA SECAD :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3469.500
Abcissa Xp da RESULTANTE DA carga Normal ...... : 4.500
Ordenada Yp da RESULTANTE DA carga Normal ...... : 2.500
MOMENTO Mx (em torno de XX) ...... b eserrececenns : 650.100
MOMENTO My (em torno de YY) ......ccovveecenenoss 3 650.100
CARGAS CONCENTRADAS APLICADAS NA SECAO :
Carga 1 = 3469.50 Abcissa X 1 = 4.50 Ordenada Y 1 = 2.50
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :
1ttt i1+ -+ -+ &+ -4+ -+ 1+ 1+ 111
VERTICE xX* Y TENSAO
-+ =+ r 3+ -+t -+ -
1 0.000 0.000 84.805
2 9.000 0.000 104.067
3 9.000 5.000 69.395
4 0.000 5.000 50.133
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ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS

C:TAQU1
DADOS DA SECAO :
NUMERO DE VERTICES o s
o e T T T v vty
VERTICE X Y
1 e.000  o.000
2 240.000 0.000
3 240.000 30.000
4 30.000 30.000
5 30.000 200.000
6 240.000 200.000
7 240.000 230.000
8 0.000 230.000
PROPRIEDADES GEOMETRICAS DA SECAO
=== =SSssSSISTCSSCSISESEESESESSSSSSISESS=ESS=SsSSsSos
Area : 19500.000

Inercia Ix : 157362500.000
Inercia Iy : 111024346.150

Prod. In. Ixy : 0.000
Abcissa Xcg 92.538
Ordenada Ycg : 115.000
Ang. alfa : 0.000
Iksi : 157362500.000
Ieta : 111024346.150

a1’



FOLHA. —_
FROJETO T \40_/5(‘{ ;
AN Goluer
ATIVDADE Y o ATTOR AS80Cistes
N N B -
—
B e doriado bkl wks [a o s
: : i
i I I 1 A L2 1 E¥’
i - Gals R * 0003 + [FVAE « A;’;—“l
: \Q NP xh o
[ [ IVEN e [ [ hdeed| L Wb ¢
! i -[ l Pli ) b o ! ' ' _
— g
1| :
c T — 4 —i
- = 44D g, I
. . ” L
— 7, 4 = | (2> Boo ooyl 4 Y35 / _ [s3 gg NN
i D 3. -Qib_x_w') ’ ;L*,_
| i+ »\ = 2 3  Ane, ) :,
7 e <[ hod] dodbs s Wilalaoh | | S5, 014 | |
| ! 1 ol T4 63) +zdo : i
Lo T i
~ r Exed e ag N jleans J S
T = =
T .
: I A—AI %EIW{MUQ/ M [YMACkaL S e Fallb nSD m:‘1<:|'.>‘_ 'QLLL
'i L
S X - R
o - k=
j; A W ebeme | ol 0k s IR
l ! M M\lf.-.. L0 \# ARAS | i
J’ dit 4 2F Brg3iTe Wb - &fFcd TO des o FELDAAA by T
] T
| i X . L
NG ool My Tel ZATx = = pe2x H B i
T ' > ' S
| . i I i .
I | i -
; | Lil = \?5." - l.-$l/"h'. TBBIow. l . !
J. L2 -
— —
i | _l__
|
|

i 118



N V2 !
TAQUAL . O 1 :
~OMIOA ATTOoR Aggugﬁftes i
I
O = 3539 ¥ T
i L
= Oy || Y1 5] ) )
' [ 7;:‘;
T
el |
L
G, 24 ;
NI = (1864, I
-~ ’1 '6 AA 1 ‘
T I — ‘
= b2 Y%
Caal Erfes T, 5 > ) :
= ] llé HSBdl £ ha 28 d i C
i ] I ]
- = B i ' :
o (SATD 4'#&4\44 i
N =le[.{ N
| + = | 1211 19 daer t‘
’ N
. < GCFAPed ekl 4 13 B
+ Y] = 05 O} che
£ Y50 ol PH .
i _




2 /¥
ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Cbra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :

Identificacao : la HIPOTESE

DADOS DO CONCRETQ / ACO :
Fck (Concreto)

.................. creeeee o 2.000
GamMa € ..ttt in i s it eeraneceeansenanaceeccss 1.400
FYK (ACD) v iierinnereennenonnnen veane : 50.000
Modulo Elasticidade AcOo ......c.ivvvenn.. : 21000.000
Classe do Aco ..... G h s eatarescesannanans : A
SECAO EM "“["
Base Externa -=> 240.000

- Espess. Alma -> 30.000

- Altura Exter. ~-=> 230.000

_ Espess. Mesas -—> 30.000
d* (Cob.+0/2) -=> 4.000

- No de barras em 1 canto mesa/alma--> 8

_ No de barras em 1 canto so mesa --> 3
No de barras em 1 Mesa FPace Ext. --> 14

- No de barras em 1 Mesa Face Int. --> 14

- No de barras na Alma Face Externa--> 12
No de barras na Alma Face Interna--> 12

Armadura TOTAL : 97.500

ESFORCOS (As excentricidades sao sempre em relacao “a x=b/2 e y-ii/2
H3 i+ i+t 2111+ttt -ttt 41133t 33+ttt ittt ittt
Nd (Forca Normal Majorada) -—> 1864.800 Nid = 0.C!
excentricidade ex -—> 61.480 Mix = 0.C.»
excentricidade ey -=> 63.480 Miy = 0.G.;

Tun1z0
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

-~

Cliente :
- Obra : BARRAGEM TAQUARA
B Nivel : TORRE DA TOMADA DAGUA
Data :
- Identificacao : la HIPOTESE
DIAGRAMA DE INTERACAO Norma : NBR-6118
- Angulo (Mom)xd (Mom)yd
- da Mxd = ———--———m=- 70 g B —
N L. N. (Ac.hx.fcd) (Ac.hy.fcd)
- 0 /180 0.34202 / -0.30509 0.00000 / -0.00000
. 10 /170 0.32330 / -0.29739 0.06285 / 0.08239
20 /160 0.28860 / -0.27760 0.13133 / 0.15033
30 /150 0.24625 / ~0.24799 0.19920 / 0.20755
40 /140 0.20287 / -0.21196 0.26349 / 0.26089
50 /130 0.16264 / -0.16300 0.32237 / 0.31492
- 60 /120 0.12589 / -0.11511 0.37542 / 0.35349
70 /110 0.09683 / -0.06124 0.41333 / 0.38532
80 /100 0.09646 / 0.00460 0.42042 / 0.41090
90 / 90 0.06972 / 0.06972 0.42166 / 0.42166
Nid = ( Nd / (Ac . fed) ) = 0.067
w=( (As.fyd)/(Ac.fcd) ) = 0.913
DIAGRAMA DE INTERACAO Norma : NBR-6118
Angulo (Mom )xd (Mom)yd
da Mxd = =-=~————=——- Myd = ————————mmm
L. N. {Ac.hx.fcd) (Ac.hy.fcd)
0 /180 0.09974 / -0.07905 0.00000 / 0.00000
10 /170 0.09642 / -0.07647 0.02654 / 0.03420
20 /160 0.08774 / -0.07440 0.05413 / 0.05541
30 /150 0.07706 / -0.06937 0.07813 / 0.06876
40 /140 0.07082 / -0.06541 0.08986 / 0.07715
50 /130 0.06710 / -0.05948 0.09519 / 0.08315
60 /120 0.06591 / -0.05143 0.09634 / 0.08760
70 /110 0.06219 / -0.03971 0.09722 / 0.09219
80 /100 0.04820 / -0.02036 0.09753 / 0.09628
90 / 90 0.015%535 / 0.01535 0.09790 / 0.09790
Nid = ( Nd / (Ac . fcd) ) = 0.067
- w=( (As.fyd)/(Ac.fecd) ) = 0.152

Min]21
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Obra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :

Identificacao : 2a HIPOTESE

DADOS DO CONCRETO / ACO :

Fck (Concreto) .........vvene et e eaen : 2.000

Gama C ......evvnnnnnn ce s e s et eenaaee eeee 1.400

Fyk (AcQ) .v.vvnvnn. craeaaen teressensaes ! 50.000

Modulo Elasticidade Aco ................ : 21000.000

Classe do ACO ....coneeirnnennnns ciesses T A

SECAQO EM "[" -

Base Externa ~-=-> 240.000

Espess. Alma -2 30.000

Altura Exter. -=> 230.000

Espess. Mesas - 30.000

d® (Cob.+0/2) - 4.000

No de barras em 1 canto mesa/alma--> 8

No de barras em 1 canto so mesa -=> 3

No de barras em 1 Mesa Face Ext. --> 14

No de barras oem 1 Mesa Face Int. -=> 14

No de barras na Alma Face Externa--> 12

No de barras na Alma Face Interna--> 12

Armadura TOTAL : 97.500

ESFORCOS : (As excentricidades sao sempre em relacao “a x=b/2 e ¥
444+t 44+ 4+ -4+ 4+ 4+ 4+ 2 3 4 3 3+ 3+ 2+ 3+ 1 - 1 13+ 14+t 111111
Nd (Forca Normal Majorada) -2 1864.800 Nid = 0.Co
excentricidade ex —-=) 120.290 Mix = 0.0:4
excentricidade ey -——> 63.480 Miy = 0.01:

Mg 0



ENG. ERICO CAMISASSA

!?’)1

Flexo-Compressao Obliqua em Concreto Armado

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :
Identificacao : 2a HIPOTESE
DIAGRAMA DE INTERACAO
Angulo (Mom ) xd
da Mxd = —~——mceee
L. N, (Ac.hx.fcd)
0 /180 0.34202 / -0.30509
10 /170 0.32330 / -0.29739
20 /160 0.28860 / -0.27760
30 /150 0.24625 / -0.24799
40 /140 0.20287 / -0.21196
50 /130 0.16264 / -0.16300
60 /120 0.12589 / -0.11511
70 /110 0.09683 / -0.06124
80 /100 0.09646 / 0.00460
90 / 90 0.06972 / 0.06972
Nid = ( Nd / (Ac . fcd) ) = 0.067
w = {( (As.fyd)/(Ac.fcd) ) = 0.913

DIAGRAMA DE INTERACAO

Angulo (Mom)xd

da MXd = ~vc—mmmme o

L. N. (Ac.hx.fcd)
0 /180 0.09974 / -0.07905
10 /170 0.09642 / ~0.07647
20 /160 0.08774 / -0.07440
30 /150 0.07706 / -0.06937
40 /140 0.07082 / ~-0.06541
50 /130 0.06710 / -0.05948
60 /120 0.06591 / -0.05143
70 /110 0.06219 / -0.03971
80 /100 0.04820 / -0.02036
90 / 90 0.01535 / 0.01535
Nid = ( Nd / (Ac . fcd) ) = 0.067
w = ( (As.fyd)/(Ac.fcd) ) = 0.152

Norma : NBR-6118
(Mom)yd
Myd = —c-ecmmaa o
{Ac.hy.fecd)
0.00000 / -0.00000
0.06285 / 0.08239
0.13133 / 0.15033
0.19920 / 0.20755
0.26349 / 0.26089
0.32237 / 0.31492
0.37542 / 0.35349
0.41333 / 0.38532
0.42042 / 0.41090
0.42166 / 0.42166
Norma : NBR-6118
(Mom)yd
Myd = ————mmm—_
(Ac.hy.fcd)
0.00000 / 0.00000
0.02654 / 0.03420
0.05413 / 0.05541
0.07813 / 0.06876
0.08986 / 0.07715
0.09519 / 0.08315
0.09634 / 0.08760
0.09722 / 0.09219
0.09753 / 0.09628
0.09790 / 0.09790

g3
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ENG. ERICO CAMISASSA
Flexo~-Compressao Obligqua em Concreto Armado

Cliente :

Obra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :

Identificacao : 3a HIPOTESE
DADOS DO CONCRETO / ACO :

Fck (Concreto) ........ceeeenncann chaeea 3 2.000

Gama € .....civeeencennsaenannnnns earees b 1.400

FYk (ACO) ..ivitereonnosonanansansananas : 50.000
Modulo Elasticidade ACO .......ccceessus : 21000.000
Classe do ACO ...t renessssrsnassssnsssnns t A

SECAO EM "["

Base Externa -=> 240.000

Espess. Alma -— 30.000

Altura Exter. -=> 230.000

Espess. Mesas - 30.000

d* (Cob.+0/2) -—> 4.000

No de barras em 1 canto mesa/alma--> 8

No de barras em 1 canto s0 mesa --> 3

No de barras em 1 Mesa Face Ext. --> 14

¥o de barras em 1 Mesa Face Int. --> 14

No de barras na Alma Face Externa--> 12

No de barras na Alma Face Interna--> 12

Armadura TOTAL : 97.500

ESFORCOS : (As excentricidades sao sempre em relacao "a x=b/2 e y--
=t ============================================ 4+ttt 1t
Nd (Forca Normal Majorada) -—D 1864.800 Nid =
excentricidade ex - 61.480 Mix =
excentricidade ey - 122.290 Miy =

111124
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :
Obra ¢ BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :
Identificacao : 3a HIPOTESE
DIAGRAMA DE INTERACAO Norma : NBR-6118
Angulo (Mom)xd (Mom)yd
da MXxd = wececca—a——— Myd = ===
L. N. (Ac.hx.fcd) (Ac.hy.fcd)
0 /180 0.34202 / -0.30509 0.00000 / -0.00000
10 /170 0.32330 / -0.29739 0.06285 / 0.08239
20 /160 0.28860 / -0.27760 0.13133 / 0.15033
30 /150 0.24625 / -0.24799 0.19920 / 0.20755
40 /140 0.20287 / -0.21196 0.26349 / 0.26089
50 /130 0.16264 / -0.16300 0.32237 / 0.31492
60 /120 0.12589 / -0.11511 0.37542 / 0.35349
70 /110 0.09683 / ~-0.06124 0.41333 / 0.38532
80 /100 0.09646 / 0.00460 0.42042 / 0.41090
90 / 90 0.06972 / 0.06972 0.42166 / 0.42166
Nid = ( Nd / (Ac . fed) ) = 0.067
w = ( (As.fyd)/(Ac.fecd) ) = 0.913
DIAGRAMA DE INTERACAO Norma : NBR~-6118
Angulo (Mom)xd (Mom)yd
da Mxd = =mrmm————— Myd = ~==c=—re———-
L. N. (Ac.hx.fcd) (Ac.hy.fcd)
3 3 3 3+ i+ s+t 1 -+t i3t =+ 1
0 /180 0.09974 / -0.07905 0.00000 / 0.00000
10 /170 0.09642 / ~0.07647 0.02654 / 0.03420
20 /160 0.08774 / -0.07440 0.05413 / 0.05541
30 /150 0.07706 / -0.06937 0.07813 / 0.06876
40 /140 0.07082 / -0.06541 0.08986 / 0.07715
50 /130 0.06710 / -0.05948 0.09519 / 0.08315
60 /120 0.06591 / -0.05143 0.09634 / 0.08760
70 /110 0.06219 / -0.03971 0.09722 / 0.09219
80 /100 0.04820 / -0.02036 0.09753 / 0.09628
90 / 90 0.01535 / 0.01535 0.09790 / 0.09790
Nid = ( Nd / (Ac . fcd) ) = 0.067
w=( (As.fyd)/(Ac.fed) ) = 0.152

Hin125
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Obra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :

Identificacao ; 4a HIPOTESE
DADOS DO CONCRETO / ACO :

Fck (Concreto) ..........covivenne e : 2.000

Gama € .....itiit it eenerecannscansnssans oo & 1.400

FYk (ACO) .ttt iinnnenrtonnantnnsnnas . 50.000

Modulo Elasticidade Aco ................ : 21000.000

Classe dO ACO .....veverennnnnans Cev e : A

SECAO EM "["

Base Externa -=> 240.000

Espess. Alma -—> 30.000

Altura Exter. -=> 230.000

Espess. Mesas -—> 30.000

d* (Cob.+0/2) - 4.000

No de barras em 1 canto mesa/alma--> 8

No de barras em 1 canto 80 mesa --> 3

No de barras em 1 Mesa Face Ext. --> 14

No de barras em 1 Mesa Face Int. --> 14

No de barras na Alma Face Externa--> 12

No de barras na Alma Face Interna--> 12

Armadura TOTAL : 97.500

ESFORCOS : (As excentricidades sao sempre em relacao ‘a x=b/2 e y,.-. ,/
——+—t+ -+t -ttt 3+t i+t ri+i 1ttt 1+ttt t4 1+ 3331t tt++t+ -ttt -=
Nd (Forca Normal Majorada) -3 1864.800 Nid = 0.~
excentricidade ex - 103.070 Mix = 0..
excentricidade ey -—> 105.070 Miy = 0.¢

126
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ENG. ERICO CAMISASSA
Flexo-Compressao Obligqua em Concreto Armado

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DA TOMADA DAGUA
Data :
Identifjicacao : 4a HIPOTESE
DIAGRAMA DE INTERACAO Norma : NBR-6118
Angulo {Mom )xd (Mom)yd
da Mxd = ~=--m=—=a—m Myd = =———memee—ee
L. N. (Ac.hx.fcd) (Ac.hy.fcd)
=+ 13 331+ + 1+ 3331t 1+ttt -+ttt 3+ 11+t + 1t 111 11
0 /180 0.342062 / -0.30509 0.00000 / ~0.00000
10 /170 0.32330 / -0.29739 0.06285 / 0.08239
20 /160 0.28860 / -0.27760 0.13133 / 0.15033
30 /150 0.24625 / -0.24799 0.19%20 / 0.20755
40 /140 0.20287 / -0.21196 0.26349 / 0.26089
50 /130 0.16264 / -0.16300 0.32237 / 0.31492
60 /120 0.12589 / -0.11511 0.37542 / 0.35349
70 /110 0.09683 / -0.06124 0.41333 / 0.38532
80 /100 0.09646 / 0.00460 0.42042 / 0.41090
90 / 90 0.06972 / 0.06972 0.42166 / 0.42166
Nid = ( Nd / (Ac . fcd) ) = 0.067
w = ( (As.fyd)/(Ac.fcd) ) = 0.913
DIAGRAMA DE INTERACAO Norma : NBR-6118
Angulo (Mom)xd (Mom)yd
da Mxd = ~——eceee———- Myd = ——==m—mc——u -
L. N. (Ac.hx.fcd) (Ac.hy.fcd)
e PPttt i S P
0 /180 0.09974 / -0.07905 0.00000 / 0.00000
10 /170 0.09642 / -0.07647 0.02654 / 0.03420
20 /160 0.08774 / ~-0.07440 0.05413 / 0.05541
30 /150 0.07706 / -0.06937 0.07813 / 0.06876
40 /140 0.07082 / -0.06541 0.08986 / 0.07715
50 /130 0.06710 / -0.05948 0.09519 / 0.08315
60 /120 0.06591 / ~0.05143 0.09634 / 0.08760
70 /110 0.06219 / -0.03971 0.09722 / 0.09219
80 /100 0.04820 / -0.02036 0.09753 / 0.09628
90 / 90 0.01535 / 0.01535 0.09790 / 0.09790
Nid = ( Nd / (Ac . fecd) ) = 0.067
w = ( (As.fyd)/(Ac.fcd) ) = 0.152

SITTER 02
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ENG. ERICO CAMISASSA
VIGAS SOBRE BASE ELASTICA

Cliente
Obra
Nivel
Data

Identificacao

ESQUEMA :

DADOS DA PECA E DO MEIO ELASTICO
-->X LARG COEF.REC. MOD.ELAST.

0.00
1.00
2.00
3.00
4.00
6.00
7.00
8.00
9.00

10.00 1.99 3000.00

RESULTADOS EM

X
———2
0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00

‘Z%/

: BARRAGEM TAQUARA - TUBO DE ADUCAO

FLECHA
(x 0,01)
0.092
0.093
0.094
0.095
0.096
0.096
0.097
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.097
0.096
0.096
0.095
0.094
0.093
0.092

: 1a HIPOTESE

2880000

1t - m

ROTACAO(rd)
(x 0,001)
0.019
0.019
0.018
0.018
0.017
0.015
0.013
0.010
0.007
0.004
0.000
-0.004
-0.007
-0.010
-0.013
-0.015
-0.017
-0.018
~-0.018
-0.019
-0.019

Y

L=livre - E=engaste - A=rotula

DADOS DO CARREGAMENTC

INERCIA CONCENTRADA MOMENTO U: .

0.848900

MOMENTO

0.00
0.45
1.81
3.85
6.35
9.09
11.83
14.34
16.41
17.79
18.24
17.79
16.41
14.34
11.83
9.09
6.35
3.85
1.81
0.45
-0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CORTANTE

0.00
1.80
3.63
4.54
5.47
5.47
5.49
4.58
3.68
1.84
0.00
-1.84
-3.68
-4.58
~-5.49
-5.47
-5.47
~-4.54
~-3.63
-1.80
-0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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3/
ENG. ERICO CAMISASSA
VIGAS SOBRE BASE ELASTICA

Cliente

Qbra : BARRAGEM TAQUARA - TUBO DE ADUCAO
Nivel :

Data :
Identificacao : 2a HIPOTESE

ESQUEMA : L--=-—mwc=m—=—= L L=livre ~ Ezengaste - A=rotula

DADOS DA PECA E DO MEIO ELASTICO DADOS DO CARREGAMENTC -m: t-.

a-gg LARG COEF.REC. MOD.ELAST. INERCIA CONCENTRADA MOMENTO UKL;.DISTT

0.00 0.00
1.00 0.00 0.00 +.11
2.00 0.00 0.00 5.58
3.00 0.00 0.00 .05
4.00 0.00 0.00 >.82
5.00 0.00 0.00 .43
6.00 0.00 0.00 .. 58
7.00 0.00 0.00 .64
8.00 0.00 0.00 .73
9.00 .00 0.00 B2
10.00 1.99 3000.00 2880000 0.848900 0.00 0.00 2.91

RESULTADOS EM : t - m

X FLECHA ROTACAO(rd) MOMENTO  CORTANTE
—-——3 (x 0,01) (x 0,001)
0.00 0.125 -0.026 0.00 0.00
0.50 0.124 ~-0.026 0.42 1.67
1.00 0.123 -0.026 1.66 3.30
1.50 0.122 -0.026 3.52 4.16
2.00 0.120 -0.027 5.80 4.97
2.50 0.119 -0.029 8.30 5.01
3.00 0.117 -0.031 10.81 5.01
3.50 0.116 -0.033 13.12 4.23
4.00 0.114 -0.036 15.02 3.40
4.50 0.112 -0.039 16.26 1.56
5.00 0.110 -0.043 16.57 -0.34
5.50 0.108 ~-0.046 16.01 -1.87
6.00 0.105 -0.049 14.68 -3.46
6.50 0.103 -0.052 12.78 -4.17
7.00 0.100 -0.054 10.49 -4.96
7.50 0.097 ~0.056 8.04 -4.87
8.00 0.095 -0.058 5.60 -4.87
8.50 0.092 -0.059 3.39 -4.00
9.00 0.089 -0.059 1.58 -3.21
9.50 0.086 -0.059 0.39 -1.56
10.00 0.083 -0.059 0.00 0.00

"ﬁ‘l“lil ?3
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ENG. ERICO CAMISASSA Fl.

PORTTICO

Identificacao : c:taqua
Titulo

Numero de barras

1

/3

BARRAGEM TAQUARA - ESFORCOS TRANSVERSAIS - CARGA i..-.ZIM:

........... 16
NUmero de Nos ....vvveevesess 16
Numero de carregamentos..... 1
Numero de Apoios ........... : 5
Numero de barras c/liberacoes: 0
Coordenadas dos nos
No* X Y ' No* X Y
Pttt 4+ +—+—+ 3+ 3 T+ 1 : —++ i+ + + 4+ 4+ -+t 3+ 1 3 1 1 1 1+ 1 1 1 1 =
1 0.000 0.000 2 0.400 O.uu%
3 0.800 0.000 ) 4 1.200 0.Vuvw
5 1.600 0.000 6 0.000 0.4G0
7 0.000 0.800 | 8 0.000 1.200
9 1.600 0.400 | 10 1.600 0.802
11 1.600 1.200 ! 12 0.000 1.603
13 0.400 1.600 |} 14 0.800 1.600
15 1.200 1.600 | 16 1.600 1 7 .
Propriedades dos Materiais das Barras.
De ---> Ate’ E = Modulo Def. Long. G = Modulo Def. Tran-.
4+ + + P -t vttt 1yttt 3ttt i+t e
1 16 28800000 8700000
Propriedades Geometricas das Barras.
De ---> Ate" Mom.Inercia Area Fat.Forma
N R N T S R T e E R A N e e SRS T EE s SEECSEES =S D .
1 16 0.00530 0.40000 1.00
Incidencia dos No's das Barras
Barra No*-J No -K Comprimento i Barra No'~J Nec' =K Comprimento
S SRR EEREESEE 1 4+ + 4+ 3+ 43 4+ 3+ -+t 1+ 4+t 111+
1 1 2 0.40 | 2 2 3 0.40
3 3 4 0.40 | 4 4 5 0.40
5 1 6 0.40 6 6 7 0.40
7 T 8 0.40 | 8 8 12 0.49
9 5 9 0.40 | 10 9 10 0 47
11 10 11 0.40 | 12 11 16 0.1z
13 12 13 0.40 | 14 13 14 G .
15 14 15 0.40 | 16 15 16 o

O KK



ENG. ERICO CAMISASSA Fl. 2

PORTICO
Identificacao
Titulo

Restricoes no

! ¢:taqua

BARRAGEM TAQUARA - ESFORCOS TRANSVERSAIS - CARGA M/ <TM/

8 apoios

28/%4

No* Translacao X(->) Translacaoc Y(~) Rotacao 2 (G)
1 Impedido K mola Liberado
: 12000 0
2 Liberado K mola : Liberado
0 12000 0
3 Liberado K mola : Liberado
0 12000 0
4 Liberado K mola : Liberado
0 12000 0
5 Liberado K mola Liberado
0 12000 0
CARREGAMENTO No 1
Titulo : UNICO
Barras com cargas .. 12
Nos com cargas .. 0
Carregamento das barras :
Barra Tipo de Carga Dist.a Ext.b Carga 1 Carga 2
44—+ 4+ 4+ 4+ + 4+ -ttt Pttt T
5 Unif.Dist. L 0.000 0.4000 480.000 480.000
6 Unif.Dist. L 0.000 0.4000 480.000 480.000
7 Unif.Dist. L 0.000 0.4000 480.000 480.000
8 Unif.Dist. L 0.000 0.4000 480.000 480.000
9 Unif.Dist. L 0.000 0.4000 ~480.000 -480.000
10 Unif.Dist. L 0.000 0.4000 ~480.000 -480.000
11 Unif.Dist. L 0.000 0.4000 -480.000 -480.000
12 Unif.Dist. L 0.000 0.4000 -480.000 -480.000
13 Unif.Dist. L 0.000 0.4000 480.000 480.000
14 Unif.Dist. L 0.000 0.4000 480.000 480.000
15 Unif.Dist. L 0.000 0.4000 480.000 480.000
16 Unif.Dist. L 0.000 0.4000 480.000 480.000
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ENG. ERICO CAMISASSA Fl. 1
PORTICDO PLANDO
Identificacao : C:TAQUA

Titulo BARRAGEM TAQUARA - ESFORCOS TRANSVERSAIS - CALT"\ MAXIME

DESLOGRMENTOB DOB KO8 e e
SZ==s==ssss=ssss-rorsccozssossssssssosssssszsszssSsESSSsss=====sc oL smos
No*® Carr. Transl. X(->) Transl. Y(~) Rotacao Z(Rd)(G)

"1 1 -0.000000  -0.012825  -0.000054

"2 1 -0.000013  -0.012791  0.000054

"3 1 -0.000026  -0.012768  -0.000000

"4 1 -0.000039  -0.012791  -0.000054

"5 1 -0.000052  -0.012825  0.000054

s 1 0.000076  -0.012838  -0.000120

T Tl T Tolo00112 | -0.012852  0.000004

s 1 0.000072  -0.012865  0.000115

"9 1 -0.000128  -0.012838  0.000120

10 1 -0.000164  -0.012852  -0.000004

"11 1 -0.000124  -0.012865  -0.000115

"1z 1 0.000002  -0.012878  0.000014

131 -0.000012  -0.012938  -0.000094

14 1 -0.000026  -0.012971  -0.000000

15 1 -0.000040  -0.012938  0.000094

16 1 -0.000053  -0.012878  -0.000014

BARRA Car. NO NORMAL(->) CORTANTE(") MOM.FLETOR(G)

1 1 1 372.705 -230.099 -86.936
2 -372.705 230.099 -5.103

2 1 2 372.705 -76.611 5.103
3 ~372.705 76.611 -35.747

-;_—-__1- 3 372.705 76.611 35.747
4 -372.705 -76.611 ~5.103

4 1 4 372.705 230.099 5.103
5 -372.705 -230.099 86.936
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ENG. ERICO CAMISASSA Fl1. 2

PORTICO PLANDO
Identificacao : C:TAQUA
Titulo BARRAGEM TAQUARA - ESFORCOS TRANSVERSAIS - CARGCA MAXIMA
BARRA Car. NO NORMAL(->) CORTANTE( ") MOM.FLETOR(G)
=4ttt 2t + 2 1+ 2 3 Pt Tt ===
5 1 1 384.000 372.705 86.936
6 -384.000 -180.705 23.745
6 1 6 384.000 180.705 =-23.745
7 -384.000 11.295 57.627
7 1 7 384.000 ~11.295 -57.627
8 -384.000 203.295% 14.709
8 1 8 384.000 -203.295 -14.709
12 -384.000 395.295 =105.009
9 1 5 384.000 -372.705 -86,936
9 -384.000 180.705 ~23.745
10 1 9 384.000 -180.705 23.745
10 -384.000 ~11.295 =-57.627
i1 1 10 384.000 11.295 57.627
11 -384.000 -203.295 -14.709
12 1 11 384.000 203.295 14.709
16 -384.000 -395.295 105.009
1; i 1 12 395.295 384.000 105.009
13 ~395.295 =192.000 10.191
14 1 13 395,295 192.000 -10.191
14 -395.295 0.000 48.591
15 1 14 395,295 0.000 -48.591
15 ~-395.295 192.000 10.191
Ig-_-- 1 15 395,295 -192.000 =-10.191
16 ~395.295 384.000 -105.009
REACOES DE APQOIO

No® Car Forca X (+->) Forca Y (+ ™) Mom. Fletor (+G)

11 o.oo0 1sss0r 0.000
21 0.000  153.488 0.000
31 o000 153.222  0.000
T2 1 T T o000 1s3.488 0.000

Guul 38
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PORTICO PLANO
Identificacao : C:TAQUA

Titulo :  BARRAGEM TAQUARA - ESFORCOS TRANSVERSAIS - CARu’ »AXIMA
No® Car Forca X (+->) Forca Y (+ °) Mom. Fletor (+G)
s 1 0.000 153.90 0.000

a1 39
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