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KL - BERVIGOS € ENGENHARIA LTDA

APRESENTAGAO

A KL - Servigos e Engenhana Ltda, em cumpnmento ao contrato n® 05-97/
PROURB - CE/ COGERH, apresenta os estudos referentes ao Projeto Executivo da
Barragem Catu

O Projeto Executivo € composto pelos seguintes estudos
FASE A. DIAGNOSTICO E ANTEPROJETO
— Relatérno dos Estudos Preliminares,
— TOMO | - Relaténo dos Estudos Basicos,
» Volume 1 - Estudos Topograficos
* Volume 2 - Estudos Geoldgicos e Geotécnicos
¢ Volume 2A - Estudos Geotécnicos - ANEXOS
+ Volume 3 - Estudos Hidrologicos
— TOMO II - Relaténo de Concepgéo

FASE B- DETALHAMENTO DO PROJETO DE ENGENHARIA A NIVEL
EXECUTIVO

— Minuta do Relatério Geral
— TOMO Ill - Relatdrio Geral
¢ Volume 1 - Memonal Descritivo
¢ Volume 2 - Meména de Calculo
» Volume 3 - Especificagbes Técnicas
¢ Volume 4 - Desenhos
¢ Volume 5 - Célculos Estruturais
— TOMO IV - Relatorio Sintese

Q presente relatdno refere-se ao Tomo Ill - Relaténo Geral - Volume 2 - Memdria
de Calculo

\Projetos\Catu-18-reuntac\Cal-Catu doc ST [! 0 G 5
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FICHA TECNICA DA BARRAGEM CATU

— Localizagao / Identificagdo

Municipio . . . e e e C e e e . JAquiraz
Coordenadas Geograficas . .... .. ... . . ... . N=9555821,12
E=562.255,61
— Nome. . AN . . Barragem Catu
— Hidrologia/Hidraulica
— Bacia de drenagem. . . 64,5km?
— Precipitagio média anualdaBacia . .. ... 1100 mm
— Volume do Reservaténo (a cota 45,00 m)...27,13 hm®
— Cota do coroamento da barragem .. . . .48,00m
- Vazio regulanzada (garantia de 90%) ..... .0,213m%s
— Volume anual regularizado (garantia de 90%). 6,35 hm® /ano
~ Vazao afluente maxima de projeto
(TR=1.000anos) .. .. . 391,0m%s
- Vazdo maxima de projeto amortecida
~ (TR=1.000anos) . . . .. . . .140,33 m’/s
— Vazao afluente maxima de projeto
(TR=10 000anos) . ... .. . ... .728,00m%s
— Vazao maxima amortecida
(TR=10.000 anos) e . .. .. . ..299,40 ms
— Nivel d"agua maximo maximorum
(TR=1000anos) . ... ... . .... 4618m
Projetos\Cetu- t8-reuniaciCal-Catu doc guoo0 T 6



- Nivel d"agua m&ximo normal

— Barragem
— Tipo

— Altura maxima

—~ Extensao pelo coroamento ... ..

— Cota do coroamento .
— Vertedouro

- Tipo.

— Largura

— Extensao total do canal. .
— Cota da Soleira .

— Tomada D’agua

~ Tipo

~ Diametro

~ Comprimento Total .

\Projetos\Catu-18-reuniao\Cal-Catu doc
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45,00m

Terra Homogénea
16,25m

1055,00 m

. 48,00 m

Canal com muro vertedouro em
perfil “Creager” /canal de
restituicdo/bacia de dissipagido
50,00/30,00 m

580,00 m

45,00 m

Galeria com controle a
Jusante
450 mm

56,00 m
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| - GEOMETRIA DO MACIGO
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MEMORIA DE CALCULOS

1) GEOMETRIA DO MACICO
- Area da bacia hidrografica = 64,5 km2
LARGURA DO VERTEDQURO

a) Cheia milenar

Qm= 140,33 m3/s (descarga de projeto)
L= 50 m (adotado)
Ho = 1,18 m

a) Cheia decamilenar

Qm = 195,00 m3/s
L= 50 m
Ho = 1,47 m
FOLGA (F)

A folga da barragem em relagédo ao nivei m&amo das aguas fol
determinada pelas formulas

ho = 0,75+ 0,34 x (L)*"M72-0,26 x (L)*1/4
Vo = 1,5 +2ho

f = 0,75ho +(vo*2/2g)

onde

ho = altdaonda= 083 m
L = fetch" = 1 km
VO = velocidade da onda em m/s

F = folgaemm

logo

ho = 0,83 m
vo = 3,16 mis
F = 1,13 m




- - [ e

REVANCHE

Para calculo da "revanche" utilizou-se a férmula

R =Ho+F

onde

a) Cheia milenar

Ho = lamina de sangna = 1,18 m
F = folga = 1,13 m

R = 231 m

a) Cheia decamilenar

Ho = lamina de sangria = 1,47

F = folga minima 0,60 m

R = 207 m

COTA DO COROAMENTO DA BARRAGEM

Calculou-se a cota do coroamento pela férmula

cc=¢s+R

onde

cc= cota do coroamento

cs = cota da soleira do sangradouro = 45
a) descarga milenar

R= revanche = 2,31

logo

cc= 47 31

a) descarga decamilenar

R= revanche = 2,07

logo

cc= 47,07

Adotou-se a cota do coroamento = 48,00

<
o
(onp’
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ALTURA MAXIMA DA BARRAGEM (Hb)

Para determinagio da altura maxima utiizou-se a seguinte férmula

Hb=cc-CLR

onde

cc = cota do coroamentio = 480
CLR = cota do leto dorio = 31,75
Hb = 16,26 m

LARGURA DA CRISTA (b)

A largura da cnsta foi determinada pela formula de Preece

b =11x(Hb)*1/2+09

b = 5,33

Adotou-se b = b= 6,00 m
TALUDES

- Montante

Cota 48,00 até até o terreno 21

- Jusante

Cota 48,00 até o terreno 2 1




RIP - RAP

ESPESSURA DO RIP-RAP

O np-rap foi dimensionado através da formula

e = Cvo"2

onde

e = espessura do np-rap (m)

C = coeficiente, fung¢éo da inclinagéo do taiude

e do peso especifico da rocha = 0,031
vo = velocidade das ondas (m/s) = 3,16

e= 0,31 m

espessura minima recomendada = 0,45

ESPESSURA DA TRANSICAO

et=ef2

onde

et = espessura da transicao

et= 0,225 m

espessura mimima recomendada = 0.3

Adotou-se a espessura total do np-rap = 0,7

<
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Ii) SISTEMA DE DRENAGEM INTERNA

REDE DE FLUXO - CALCULO DA DESCARGA

ANISOTROPIA

Kv = Kh

Kv =KSC = 0,000014 cm/s

Kv = 0,00000014 m/s

Kh = 9 x Kv= 1,26E-06 mi/s
Xt= X(Kv/Kh)*0,5 = X 0,333333
d= 18,68 m

h= 13,25 m

yo = (d"2+h"2)7M/2d

yo = ((dB3)*2+h*"2)*1/2-(df3)

yo = 8433 m

y= (yo"2+2 yo Xt)*/2

COORDENADAS DA SUPERFICIE FREATICA

Xt y Xr=3Xt
0,00 8,433 0,00
1,50 9,819 4,50
2,00 10,239 6,00
2,50 10,643 7,50
3,00 11,032 9,00
3,50 11,408 10,50
4,00 11,772 12,00
4,42 12,066 13,25

PERCOLAGCAO ATRAVES DO MACICO E DA FUNDACAO

a) Macico

Com a definicdo da superficie freatica conforme item precedente

calcula-se a descarga através do macigo

Qb = Kb * h*(Nf/Nd)
onde
Qb = descarga através do macigo

uvu0015



Kb = permeabihdade do matenal (SC)

Nf = nUmero de canais de fluxo =3
Nd = ndmero de quedas de potencial 2
assim, conforme desenho anexo (rede de fluxo)
e assumindo Kb = 4 2E-07 mis
Qb= 417E06 m3/sim
ESPESSURA DO FILTRO
e= 1,00 m (ADOTADOQ)
k= 1,32E-02 cm/s
= 1,00
Qb= 4,17E-06 m3/s/im
Qf o= K*i*e
Qf max= 1,32E-04 m3/s/im
F.S= Qf ax =31,62624 >5 OK!
Qb

ESPESSURA DO TAPETE DRENANTE

e = 2( (Qb+QfyKa*L)

onde Ka= 1,32E-02 cm/s
L= 32,00 m
e= 0,171 m

POR QUESTOES DE TRABALHABILIDADE
ADOTOU-SE E =1,0m
UMA VEZ QUE A ESPESSURA DO FILTRO SERA A MESMA DO TAPETE

<

<
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b) Fundacéao

Trecho entre as estacas 05 e 22

Descarga através da fundacao

Qf = Kf * h*(Nf/Nd)

onde

Qf = descarga através da fundagao

Kf = permeabiidade do aluviao =

Nf = namero de canais de fluxo =3
Nd = numero de quedas de potencial 15
assim, conforme desenho anexo (rede de fluxo)
assumindo Kf = 1,01E-05 m/s
Qf= 268E-05 m3/s/im
Aprofundando-se o cut-off neste trecho,

a fim de aurnentar o caminho de percolagéo
mantendo-se a base numa largura de 20,00

de acordo com a rede de fluxo em anexo,

= B8,00E-01
Ve = I X kf
v, = 8,08E-06 m/s

a velocidade média de percolagio sera

vf= kf/A
A = secao transversal ao escoamento
vf = 7,62E-07 m/s

ouseja vi/v, 00943396

0 que equivale a um coeficiente de seguranga =

10,6

<.
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Il - VERTEDOURO
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Ili.1) VERTEDOURO - GEOMETRIA DA CRISTA

DETERMINACAO DA EXTENSAO DA CRISTA

L= Qs
Cd (H)3/2
onde
Ho = lamina de sangna = 1,18 m
Qm = descarga de projeto = 140,33 m/s
L = 4999 m
NR = 44

Verificagdo da lamina maxima para descarga decamilenar

Qdecamilenar 195 ms

Ho = lamina de sangna = 1,4738834 m

VELOCIDADE DE APROXIMAGCAO/CARGA CINETICA
P+ Ho= (P +ho)+ha

onde ha=Va2/2g
mas. Va =Q/A = Q/L(P+ho) = gL/ L(P+ ho)
Va=q/P+ho, logo

ha= q2/2g(P+ho)2

TITTPYoNers!



logo, (P+Ho) = (P+ho) + g2/ 2g (P+ho)2 (1}

dados P= 1m
Ho = 118 m

q=Q/L= 28071597 m3/sm

arbitrando-se valores a ho , define-se a igualdade de (1)

(P+Ho)= 2,18

ho P + ho Va ha P+ Ho
0,500 1,500 1,871 0,179 1,679
0,700 1,700 1,651 0,139 1,839
0.900 1.900 1,477 0,111 2,011
1,000 2.000 1,404 0,100 2,100
1,088 2,088 1,344 0,0921 2,1800
Va= 1.344 m/s
ha = 0.0921 m
ho = 1,088 m

SOLEIRA PARAMETROS GEQMETRICOS
logo ha/Ho= 0,078

e 0s parametros para definigao da cnsta, seréo
(vide figura 9-21 , pgs 366 e 367 do "Design of Small Dams™"

XcfHo= 0.242
Yc/Ho= 0,092
R1/Ho= 0.488
R2/Ho= 0.202
k= 0512
n= 1.838

COORDENADAS DO PONTO C

Xc = 0,28556 ; Yc 0,10856

<
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RAIOS DOS CIRCULOS A MONTANTE DA CRISTA
R1= 0.57584 , R2=  0,23836
SENDO A EXPONENCIAL DE JUSANTE DEFINIDA PELA EXPRESSAOD

Y = - K { X n
Ho Ho

ESTA TORNA-SE

Y = 0512 (X ) 1,838 (1)
1.18 1.18

DETERMINACAO DO PONTO P - INTERSECAO EXPONENCIAL/RETA

Arbitrando-se um coeficiente angular de -1 para a reta, vem
( Il ) simplificada
Y= - 044569 (X)r 1838 ()

aY/dX = - 0,819178 (X)y~ 0838 (IV)
dechvidade da reta

dy/dX=-1/ 1 = -1 (V)
lgualando-se (IV) e (V). tem-se

0.56025 (Xt)»r 0,836
Xt= 1,2687239 = 1

que substituindo em ( 1Il) . resuita
Yt= -0,690274

(el
(o
o
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PONTO DE ORIGEM DA CURVA REVERSA - PONTO B

Equagao da reta

X-Xt=dYdX (Y - YY)

Y - -0,6902742 = -1
X - 1,26872392
Xb = -1 Yb + 0,57845 {Vl)

Raic mmimo da curva reversa

R > 03048(10)* x . onde
X = 3,291 (v+64 H)+ 16
1185 x H + 64
sendo
H= 4.088 m
v= (2gH1/2 = B.9557 mfs
x = 1170156
R > 450993927 m R= 45 m
alfa = arctg{dY/dX)= -0.785398
sin(aifa)= -0,707107 cos(aifa)=  0,7071
alfaf2 = -0,3926991
tg(alfa/2)= -0,4142136
BP! = R tg(alfa/2) = 1.863961
y' = BPI sin{alfa) = 1.3180195 m
Yb=-(P-y") Yb = -1,682
que substituindo em (VI), resuita
Xb= -1 Yb + 0,5784
Xb = 2,260

()]
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PONTO FINAL DA CURVA REVERSA -PONTOD

Yd=-P logo
Yd= -3

Xd= Xb + BPICOS(alfa) + BPI
Xd= 5,4424108

COORDENADAS DA SOLEIRA DO VERTEDOURO

X Y
-0,286 -0,109 Ponto C
0,000 0.000 Eixo
0,150 -0,014 Exponencial
0.300 -0,049
0,450 -0,103
0,600 -0,174
0,750 -0,263 "
0,900 -0,367 "
1,060 -0,488 "
1,200 -0.623 "
1,350 -0,774 "
1.269 -0,690 Ponto T
2,260 -1,682 Ponto B
5,442 -3.000 Ponto D

PERFIL DA CRISTA

guH 2R




-0,400

-0,500

-0,600

-0,700

-0,800 +-

-0,900

g .

0,450 0600 0,750 0,800

!

1,350

.

A

Do

-1



I.2) VERTEDOURO - BACIA DE TRANSICAO DO FLUXO

vl = 895570198 mi/s
L = 499900302 m
Q= 140.33 m3/s
g= 280715973 m3/fsm
y1=glvi= 0.31344944
NF= v1/(g y1)"/2 = 5,1071826
y2=y1 ((1+8NF )72 -1)12 = 1.269353 m

Com o valor de NF encontra-se o valor da relagao Lfy2
(OPEN - CHANNEL HYDRAULICS , pg 398 . Fig 15-4)

Para NF= 510718257 tem-se, Liy2= 6,10

L= 7.7430525 m

sendo L o compnmento da bacia de transigao
for ADOTADO L = 20,00m a partir do do eixo

, logo

ol
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H1.3) VERTEDOURO - PERFIL DA LINHA DAGUA/CANAL DE RESTITUICAO

O processo adotado para o calculo hidraulico for o "Direct Step Method”, conforme
apresentado por Ven Te Chow, no "Open-Channel Hydraulics", capitulo 10

Este método consiste no calculo das condigdes de fluxo em um canal, dadas as
condiches de energia e perda de carga em uma segao antenor, além da geometria
do canal propnamente dita Em cada trecho é feito um balango de energia entre as
seches envolvidas, utilizando-se as equactes de energia e a de Manning

A declividade adotada para o canal e fun¢ao da topografia local, ficando o canal
escavado em toda a sua extensao

A seccao transversal do canal sera retangular com fargura da base

vanando de 50,00 a 30,00m de largura, entre as estacas 2J a 8J

O balango de energia pode ser assim esquematizado

avi2/2q

Y1
declividade do canal

1 — \ 4

Z1 ]

T

No desenvolvimento do meétodo, duas se¢bes devem ser definidas com a maior
precisao possivel, ou seja, a se¢do onde "Y" critico e atingido, e a segdo onde
Sf=So

Conhecida assim uma se¢do S1, arbitra-se um valor de Y2, isto €, a lamina em
uma sec¢io postenor S2, e calcula-se Ax, que indicara onde a lamma Y2 ocorrera
No caso em que o canal tenha largura vanavel, faz-se ¢ calculo por trechos, onde
se estima uma distancia Axe e calcula-se a largura média para este trecho
Aplica-se o método para 'Y1" e venfica-se se o resultado AX obtido € 0 mesmo AXe
estimado no inicio Caso nao seja, tenta-se um valor de Axe que gere, pelo método
outro AX 1gual a ele para "Y1" fixo

o
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Equacgdes do Problema

Ax=AE /50 - Sf(médio)

Sf(médio) = (Sfi + Sfl+1) /2

Sfi=nf2 Q"2 /A2 R M3
El=Y1+avif2/f2g

Ri=A1/P)
Pi=b+ 2YI
Al=b™Y

logo, Rt = b*Yi/(b+ 2Y)
CANAL DE RESTITUICAO
Parametros de Calculo

Larqura da base( b) =

Extensao total ( L )=
Declividade (So) =
Revestimento em concreto . n =
eixo retiineo

secao nicial, o =

Y1= 1.26935287
E= 1,2694625
Sf= 0,00054718
Q= 140.33
q= 2.8066

50 m a 30
64 m
9,906E-02 m/m
0,012

1.10

m/m
m/s
m>/s/m
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AXe

26
24
25

15
1.5
0,1
1,6
0,1
1,7
0,2
3.8
0.2
46
01
2,5
2,9
0.1
3,2
0,2
7,5
0,1
4,3

b
50,000
49,192
48,455
47,667
45,817
40,987
40,533
40,501
40,010
39,978
39,446
39,382
38,176
38,112
36,676
36,644
35,883
33,975
33,043
32,865
31,631
31,598
30,218
30,186

Y
1,269
1,250
1,000
0,600
0,400
0,390
0,390
0,380
0,380
0,370
0,370
0,350
0,350
0,330
0,330
0,320
0.310
0,310
0,300
0,300
0,280
0,280
0,270
0,260

1,27
1,62
1,29
1,04
163
3,15
3,29
3,28
3,44
3,43
3,60
3,68
3,96
3,94
4,39
4,38
4,62
4,91
4,90
521
519
5,91
5,80
6,32

AE

0,25
023
0,25
0,59
1,62
0,14
0,01
0,15
0,01
0,17
0,02
0,38
0,02
0,45
0,01
0,25
0,28
0,01
0,31
0,02
0,73
0,01
0,41

Sf (médio)

5,711E-04
3,008E-04
3,771E-05
2,607E-04
4,808E-04
5,090E-04
5,417E-04
5,743E-04
6,122E-04
6,601E-04
7,459E-04
8,417E-04
9,741E-04
1,107E-03
1,192E-03
1,378E-03
1,480E-03
1,602E-03
1,724E-03
2,050E-03
2,376E-03
2,595E-03
3,084E-03

Sf
5472E-04
5950E-04
6,488E-06
6,894E-05
4,526E-04
5,000E-04
5,090E-04
5,743E-04
5,743E-04
6,501E-04
6,501E-04
8,417E-04
8,417E-04
1,107E-03
1,107E-03
1,277E-03
1,480E-03
1,480E-03
1,724E-03
1,724E-03
2,376E-03
2,376E-03
2,814E-03
3,354E-03

2,211
2282
2,807
4678
7,017
7,196
7,196
7,386
7,386
7,585
7,585
8,019
8,019
8,505
8,505
8,771
9,054
9,054
9,355
9,355
10,024
10,024
10,395
10,795

AX

2,685
2,350
2,629
5922
15,454
1,455
0,102

1,872

0,102

1,703
0,203
3,861

0,204
4,596
0,102
2,633
2,898
0,103
3,200
0,206
7,510
0,104
4,324

X
0,000
2,585
4,936
7,464
13,387
28,841
30,296
33,397
31,969
32,071
33,773
33,977
37,838
38,042
42,638
42,740
45,273
48,171
48,274
61,474
51,680
59,189
59,293
63,617
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I11.4) DISSIPAGCAO
Tail Water

1= 0,0045249 mim

n= 0.06

V=1/n* (1}*0.5 * (Rh)*2/3 =

SEGOES
0+000

0+010

0+020

0+ 030

0+ 040

0+ 050

0 + 060

0+ 070

0 + 080

03
0.6
0.9
1.0
0.3
06
0.9
1.0
0.3
06
0.9
1.0
03
06
0.9
1.0
03
0.6
0.9
1,0
03
06
09
1.0
0.3
0.8
0.9
1.0
0.3
086
09
1,0
03

28,24
41,32
8223
98,54
15,73
4547
87.24
103,00
18,58
49,87
91,25
107.28
20,62
52,74
95,86
112,08
24 82
60,06
103,00
119,87
27.24
62,84
106,47
122,80
28,28
64.45
108,80
124,28
30.00
66,41
109,11
124,73
29.87

1,121 (Rm*2/3

P
85,45
121,22
154,70
168,70
85,45
121,22
154,70
168,70
85,45
121,22
154,70
168,70
86.41
127,72
157.75
168.75
101,563
13166
155,98
168,63
105,22
132,09
158,83
168,08
107,43
133.78
157,07
165,52
110,87
131.86
152,82
162,47
108,86

Rh
0.330
0,341
0,632
0,584
0,184
0,375
0.564
0,611
0,217
0.411
0,590
0.636
0,239
0413
0.608
0,664
0,244
0,456
0,660
0,711
0,259
0,476
0,670
0,731
0.263
0,482
0,693
0,751
0,271
0,504
0,714
0,768
0,274

0.536
0,547
0,736
0,783
0,363
0.583
0.765
0.807
0,405
0,620
0.789
0.829
0,431
0,622
0.804
0,853
0,438
0,664
0,850
0,893
0,455
0,683
0,859
0,908
0.460
0.689
0,878
0,926
0.469
0,710
0,896
0,940
0,473

Q
15,134
22,605
60,494
77,196

5,707
26,514
66,760
83,107

7,532
30,927
71,953
88,942

8.894
32,788
77.103
95,654
10,879
39,902
87,566
107,040
12,405
42,934
91,427
111,679
13,023
44 405
95,493
115,103
14,071
47,130
97,718
117,243
14,141

NA
333
33,6
33,9
34,0
33,3
33.6
33,9
34.0
333
33.6
339
34,0
33,3
33.6
33,9
34,0
33,3
336
33.9
34,0
33,3
33,6
339
34,0
33,3
33.6
339
34,0
333
336
339
34,0
333

000633




0+ 090

0+ 100

0+ 110

0+120

06
0.9
10
0.3
0.6
09
1,0
0.3
0.6
0.9
1.0
0.3
0.6
09
1.0
0.3
06
0.9
1.0

65.20
106,91
122,14
30,04
65,64
106,79
121,72
30,49
66,38
107,29
122,06
30,67
66,20
106,61
121,17
31,44
67,44
167,94
122.42

128.20
148,91
160,26
109.41
127.93
146,45
157,97
110,75
128,05
144,80
156,03
110,34
126,57
142,95
153,82
112,16
127,16
142,44
151.30

0,509
0.718
Q762
0.275
0.513
0.729
0.771
0,275
0,518
0,741
0,782
0,278
0,523
0,746
0,788
0.280
0.530
0,758
0,809

0,714
0,899
0,935
0,474
0,719
0,908
0,942
0,474
0,723
0,918
0,952
0,477
0,728
0.922
0,956
0,480
0,735
0,932
0,973

46,574
96,102
114,253
14 227
47,165
96,994
114,694
14,466
48,024
98,493
116,165
14,645
48,179
98,294
115,870
15,097
49,539
100,585
119,174

33.6
33.9
34,0
33,3
33,6
339
34,0
333
33,6
339
34.0
333
33,6
339
34,0
333
336
339
34,0

<
L.

-




0+130 03 357 2313 0,154 0,323 1,152 330
06 31,80 110,39 0,288 0,489 15,551 333
0,9 6713 125,16 0,536 0,740 49,682 336
1.2 106,88 139,93 0,764 0,937 100,124 339
1.3 126,44 149,01 0,849 1,005 127,052 34,0
0+ 140 03 3.8u 24,42 0,162 0,333 1.320 32,7
0,6 13,85 41,54 0,333 0,539 7.466 33,0
0.9 43,97 109,66 0,401 0,610 26,805 333
1,2 79,25 125,94 0,629 0.823 65,244 336
1.5 119,35 141,17 0,845 1.002 119,636 33,9
16 134,78 147,25 0,915 1,057 142,449 34,0
0+150 0.3 4.19 21,44 0,195 0,378 1,582 321
0,6 11,63 28,17 0,413 0.622 7,229 324
0.9 43,97 109,66 0,401 0.610 26,805 327
1.2 21,07 34,89 0,604 0.801 16,877 33.0
1.5 51,43 109,41 0,470 0,678 34,859 33.3
1.8 86,64 125,43 0,691 0,876 75,901 336
21 126,60 141,14 0.897 1,043 132,011 339
2,2 140,98 146,38 0,963 1,093 154,144 340
0+160 0.3 3.47 13.48 0,257 0,454 1.574 321
0.6 8.06 17,29 0.466 0674 5433 324
09 13,82 21,73 0.636 0,829 11,458 32,7
1.2 35,39 101,99 0,347 0,554 19,592 33.0
15 68,26 147,58 0,581 0,780 53,257 333
1.8 106,84 133,54 0,793 0,960 101,624 33,6
2,2 133,56 144,01 0,927 1,066 142,403 34,0
0+170 03 1,92 11,11 0,173 0,348 0,668 32,3
0.6 5,81 14,98 0,388 0,596 3,464 316
09 10,78 18,57 0,581 0.780 8,410 31,9
1.2 31,74 100,71 0,315 0,519 16,480 32,2
1.5 64,20 116,22 0.552 0,755 48,457 32,5
1.8 101,27 131,01 0773 0,944 95,628 32,8
2,0 128,38 140,28 0,915 1,057 135,670 330
0+180 0.3 1,98 8,04 0,246 0,440 0,872 313
086 4,79 11,52 0,416 0,625 2,992 31,6
09 8,78 15,38 0,571 0,772 6.774 319
1.2 20,70 96,97 0,213 0,400 B,289 322
1.5 59,98 111,98 0,536 0,739 44,351 32,5
1.8 95,76 126,99 0.754 0,929 88,943 32,8
2.0 122,11 137,10 0,891 1,038 126,730 33.0
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CURVA DE DESCARGA DO RIO - SAIDA DO CANAL

329

32,7 4

32,5

i

.

50,000

60,000 70,000 80,000 80,000 100,000 110,000 120,000 130,000 140,000 150,000 160,000
VAZAO (m¥/s)

e

170,000

180,000

190,000 200,000
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SECAO MAIS A JUSANTE - ENTRE 300 E 500m DA SAIDA DO VERTEDOURO

y A P Rh v Q
0.5 2,7505 6,969 0,395 0,603 1,659
1 6,5751 9641 0,682 0,869 5,711
15 51,5257 113,820 0453 0,661 34,058
2 1176793 146,456  0.804 0969 114,029
2,5 196,2007 169,803 1,156 1235 242227
3 286,1699 191,295 1,496 1466 419,653
35 386,2072 211,062 1.830 1677 647,758
4 496,193 231,314 2145 1.865 925,270
45 616,4617 252,073 2,446 2,035 1254524
5 7471883 273,480 2.735 2193 1638296
55 785673 278,969 2816 2236 1756648

NA
31,36
31,86
32,36
32,86
33,36
33,86
34,36
34,86
35,36
3586
36,36




COTAS

35

34,5

34

33,5

33 4
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CURVA DE DESCARGA - SECAQ MAIS A JUSANTE

T

100,000 200,000 300,000 400,000 500,000
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1

600,000 700,000
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escoamento supercritico no trecho em dechvidade, para o regime subcritico, no trecho henzontal, apos
a estaca 7 A mudanca de declividade provoca uma elevagéo abrupta na superficie, acompanhada de
uma turbuléncia, ocorrendo entdo uma grande perda de carga, num processc de "amortecimento”

A ocorréncia do salto hidraulico sera a garantia da dissipac&o de energia para postenor retorno das
aguas ao curso natural do rio Isso ocorrera se as condigdes de escoamento forem tais que

WAY gyq) > 1 que € o quadrado do nimero de Froude, a razao entre a velocidade do ¢scoamento

e a velocidade da onda superficial, andlogo ao nimero de March para o escoamento em fluidos
compressivels

sendo

V, = velocidade no trecho de montante (regime supercritico)

y. = profundidade no trecho de montante (regime supercritico)

. v
DL E v
(V4" 1 2g) 4 *(‘."Z"LL29.)_~
\l\ v
Vi
—>




Para
Vi= 10.795 m/s
Y1 = 0,26 mfs
tem-se
(Vi°/gy) = 45688 >>>>
Profundidade a jusante do Salto hidraulico
Y2=y/2 (-1 +(8V,2 /gy 2,3588

OKl!

O canal de restituigéo foi projetado na cota 30,10m, assim o nivel d'Agua na altura do salto hidraulico sera

30,1 + 2,3587605
abaixo do nivel do Tail-Water qut 33,452489 m
para a cheia mienar 0,9937 acima do salto

G06040



KL - SERVIGOS E ENGENHARIA LTDA

Metodologia de Calculo da linha d'agua

Por definigdo a energia total na superficte da agua ou I.-nha d'agua {H) para um
trecho é dada pela soma da elevagdo da superficie (cota), pressdc na superficie e
velocidade, podendo ser descnta da seguinte forma

['z;
H:z+dc059+a—
2g

Onde cosf é usualmente considerado unitano para canais naturais

Considerando-se a equagado da energia total na linha d’agua, a equagdo da energia
entre dois trechos pode ser descrita como

J ’
31+.V|+a1§_:zg+}"g+ —=-+he H,=H,+he

A energia total na superficie em um perfil H1 a montante da segédo é igual a
energia total na superficie a jusante mais o termo de perda de energia he Esta
equacao ¢ usada repetidamente em etapas, em cada trecho, computando a agua na
superficie

A energia total de perda he € composta de dois componentes a componente
frncgdo, devido a rugosidade dos limites, computada com a equagao de Manning, e a
componente ho que representa outras perdas, prnncipalmente as perdas por contragdo
e expansao, estas perdas sio consideradas por um multiphcador, um para o coeficiente
de contragédo, obtidos pela diferenga na velocidade da superficie entre as duas seg¢bes

O programa HEC-RAS determina se o escoamento € uma expansido ou
contragao, fazendo o calculo da diferencia¢do da velocidade de superficie a jusante e a
montante. se este valor for negativo significa que o escoamento € uma contracao, se
positivo, uma expansdo O programa aplica o coeficiente apropriado para o calculo das
perdas E possivel considerar as perdas por contragdo e expansdo devido a
redemoinhos, desvios e jungdes, pelo aumento do coeficiente de friccéo

Dado um trecho do canal, a declividade da linha de energia Sy em uma seg¢éao
pode ser determinada com equacgao de Manning, dada a elevacgéo da superficie, a
descarga, o coeficiente de rugosidade n e a geometria da secéo

Projetos'Catu 18 1 g cule dos
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KL - SERVIGOS E ENBENHARIA LTDA

A perda de energia entre duas se¢des, devido a friccéo é dada por
[is.de=S,1

onde St & representativo da fricgao na declividade e L é o comprimento do trecho

A perda por frncgéo by pode ser aproximada peia multiplicagao da declividade
representativa da fricgdo Sy por L entre duas segdes

O programa HEC-2 e HEC-RAS apresenta quatro equagdes para aproximagao
da perda por fricgao entre duas seg¢oes, sao elas

‘§: :\/Sfl S,
g =205
Sa+Sp,
5, -2t
S_‘_.- =/Q1+Q2 )
K +K,

A entrada de dados nos programas HEC-2 e HEC-RAS se da de maneira
bastante amigavel, a pnmeira etapa consiste em caracterizar os trechos de cada se¢ao
e a segurr fazer simulagdes para as vazdes de cada um deles Na figura abaixo pode-
se observar as telas de entrada de dados no programa

*PresetosiCatu 18 reuriamiM i gra-caleuto doc
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RESULTADOS E DISCUSSOES

Os dados para o processo de simulagao foram obtidos a partir do levantamneto
topografico realizado pela KL Engenharia das secoes do rio Catu, bem como das
caracteristicas de projeto do canal vertedouro.

A cada secao de rio procurou-se definir uma regiao central do canal com numero
de Manning menor e uma regido lateral com numero de Manning mais elevado, com
vistas a simular a existéncia de uma calha principal e uma planicie de inundacgao. A
Figura 1 mostra a forma de distribuigdo do numero de Manning na segdo. Foi realizado
um teste de sensibilidade a variagdo no numero de Manning na calha principal,
utilizou-se Manning variando de 0,025 a 0,050 s/m'® . As Figuras 2 & 3 mostram as
curvas chaves da segao de rio onde ocorreu a confluéncia do canal vertedouro com O
rio Catu. Observa-se pelos resultados que a variagéo do numero de Manning na secao
principal torna-se menos significativa com o crescimento da vazdo transportada. Isto €
atribuido ao fato de que quando ocorrem as vazoes altas a fracdo do perimetro
molhado associado a calha principal € muito menor que a associada a "planicie de

\thumw1hlmm{lmhwwl-ﬁmh.dm
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KL - SERvVICOS £ ENGEMNMHMARIA LTDA,

inundagdo”, diminuindo, assim, a influencia da rugosidade da calha principal na
rugosidade média equivalente da sec¢ao de rio.

Figura 1: Forma de distribuigao do nimero de manning na se¢ao

13.0- s S . e -

[ Legend

Graum
Bank Sta

32.8

32.6-
32.4-

32.2

Elevation (m)

32.0°

31.8

31.6- - . .
80 -60 -40 -20 0 20 40 60 80

Figura 2: curva chave confluéncia canal vertedouro -rio (Nimero de
Manning baixo)

“q20 125 130 135 140 145 150
Q Total (m3/s)

iProdatoaiCalu- 1 §-muniao\Wamo-cakub\Metodoiogia-cikeulas doc
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Figura 3: curva chave confluéncia canal vertedouro -rio (Nimero de

Manning aito)

WS Bev (m)

catuverte Catu no -Vertedouro 29/11/98

3380 ngendi
33701 / WS Bev
33 601 ~
7/
P
33 50 .
33 40 o
33 30] T
33 20n/
3310 - et ,
120 140 160 180 200 220 240 260
Q Total (m3/s)

Os resultados obtidos para os tirantes nas diversas secbes do canal vertedouro
sao apresentados na Figura 4 e Tabelas 1 Nestas Figuras e Tabelas, Definiu-se que a
confluéncia do canal com o no sena a se¢ao zero crescendo a numeragao da segéo no
sentido montante As velocidades médias do trecho sac apresentadas na Figura 5
Observa-se que as maiores velocidades ocorrem no canal rapido com velocidades

entre 6 e 8 m/s

A analise da linha d'agua apresentada na Figura 4 mostra que na secao de final
do canal ocorre profundidade critica, impondo uma nitida secdao de controle para o
canal vertedouro Este fato é devido o final do canal vertedouro esta na cota 33 este

valor esta acima 1m da cota de fundo da calha do ro

Ocorrera um ressalto hidraulico ac final do canal rapido como pode ser

observado na Figura 4

‘Projgtes-Catu 18

Icuie doc
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Figura 4: Lamina d’Agua no canal vertedouro para a vazao de 140 m’/s

catuverte Catu no -Vertedouro 29/11/98
Vertedouro - - -]

o . Legend
42 Al EG Prea
40 fr WS PR#3
I’_" GfDUI"Id
g 3 -
c
Bo 36°
m ! - i i
3 Im————— |
ﬁ 34 G | i
32"
30
28

100 150 200 250 300 350
Main Channel Distance (m)

Figura 5: Canal vertedouro - Velocidades médias nas segoes

o]

Y - — Vertedouro «
Legend
; Vel Chnl PFRi4d
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] Ve Vel Chnl PF#2
| —_—
= | Vel Chnl PF#1
1]
e r
= I .
5 'I A
2 |
- |
JI‘
2" | |
0 -— . :
0 200 400 600 800 1000

Main Channel Distance (m)
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Figura 6: Linha d'agua vertedouro trecho de rio a jusante

Y- e Jusante o — 1 Vertedouro
Legend

4z / EG PFE3
40 | WS PF#3

| Ground

38

36-

Elevation (m)
|

1

26
0 200 400 600 BOO 1000 1200 1400 1600

Main Channel Distance (m)

Figura 7:Linha d'agua no rio catu

Bevation (m)

0 500 1000 1500 2000
Main Channel Distance (m)

Tabela 1: Niveis e propriedades hidraulicas do canal vertedouro para diversas vazoes

Projetos\Ciatu-1 B-reunimo\Memo-cakuln'\Melodologia-cakulo doa
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IV - TOMADA D’AGUA
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IV) TOMADA DAGUA

O didametro for calculado pela férmula

D = 4QmPHM/2

onde

Q = descarga regulanzada = 0,213
PL = 3.1416

logo

D = 0.425 m

Diametro adotado 450 mm

velocidade do escoamento
v=Qla = 1.34 m/s
o numero de Reynolds vem a ser
Re = (v*D)Yni = 7 53E+05
pelo diagrama de Moody, o coeficiente de atnto tem o valor f =
a perda por atnto é calculada pela expressao
hf = f{I'v*2)/(2g*D) = 0,138 m

as perdas acidentais foram calculadas em fun¢éo dos coeficientes

Kc = 0.65 crivo
Kr = 0 25 registro
Ks = 1 saida da tubulacédo

a perda acidental total sera

ha = (Kc+Kr+ks){(v*2/2g) = 0187 m

m3/s

0,0136

yuoud9



e a perda total sera 0326 m

Como a cota do eixo da galena = 37.5
O nivel minimo operacional sera 37.83

EQUACAO DA DESCARGA DA GALERIA

expressao das perdas localizadas em fungao da vazao
hf = f(I"v"2)/(2g*D) = f (INQ/A)*2)/(2g*D)

como A= 0,15904856 m2

hf = 1,8268 Q"2
ha=(Kc+Kr+Ke+Ks){(v*2/2g) = (Ke+Kr+Ke+Ks)((Q/A)Y2/2q) =
ha = 3.8282 Q2

Hminimo operacional = cota entrada + Hf + (V*2/2g)

Hmin operacional = 31.5+ 5654996 Q"2 + V"2/2¢g
VA2/2g = ((QIA2)12g = (Q*2/A2)/12g = Q"2 x 16/pi*2 x DM x 2g
VA22g = 2,0150 Q"2

Hw = hl + hf + VA2/2¢g

Hw = 76700 Q*2

Yubo590



ESCOAMENTO DE FLUIDOS EM TUBOS
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ELEMENTOS DE MECANICA DOS FLUIDOS
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Hw
0.348
0,572
0.851
1.185
1.574
2,018
2,518
3.073
3,683
4,349
5.070
5.846
6,677
7.500
8,438
8.550

Q
0,213
0,273
0.333
0.393
0,453
0,513
0.573
0.633
0,693
0,753
0.813
0.873
0,933
0,989
1,049
1.056

COTA OBSERVACOES
37,848 Hmin operacional
38,072
38,351
38685
38,074
39,518
40,018
40,573
41.183
41,849
42 570
43,346
44 177
45,000 Solerra
45,938
46.050 NA Max (1000anos)
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Cotas (m)

48,000

46,000 -

44,000

42,000
40,000 -
38,000 -
36,000 -
34,000
32,000

30,000

CURVA DE DESCARGA DA GALERIA

3 4 5 6 7 8 9 10

Vazobes (m3/s)

11

12

13

14

15 16
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V) ESTABILIDADE DOS TALUDES

Os calculos da estabilidade dos taludes do macigo foram
efetuados utiizando-se 0 metodo das fatias. que consiste em escollher
uma superficie de ruptura, geralmente circular, dividindc-a em fatias
O fator de seguranca é obtido da raz&o entre as forgas resistentes de
cada fatia e, as for¢as estabilizadoras quanto ao colapso do macigo
cxLi + tgO(Wicosi - BWcost)
Fs=

Wiseni
onde
Fs = fator de seguranca
Wicosi = forga normal a superficie de ruptura
Wicosi = forga tangente a superficie de ruptura
¢ = forca coesiva
0 = angulo de atnto interno
B = u/gh

A secao escolhida para os calculos fot a se¢ao maxima, uma
vez ser esta que detem as condigbes mais desfavoravels Os estudos
se desenvolveram com a comparagao dos fatores de seguranga (Fs)
encontrados, com os admissivels para este projeto

Os casos de carregamento a que o macigo sera submetido
determinaram os perametros de resisténcia a serem utihzados e o tipo
de analise a ser feita, tais como

FINAL DE CONSTRUCAQO
O talude de jusante for anaiisado para esta condigao e.
a andlise feita em termos de pressos totais

REGIME PERMANENTE

Este regime é critico para o talude de jusante e a analise
é feita em termos de pressdes efetivas Foi considerada a superficie
freatica estabelecida no nivel maximo normal (cota da soleira) e
o sistema de drenagem interna em funcionamento

Ca
o
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para FINAL DE CONSTRUCAO - Fs> 130
para REGIME PERMANENTE - Fs>140

Os parametro. considerados para os diversos matenais foram
obtidos com base na caractenzagao da area de empréstimo e, em

expenéncias com matenal similar em outras obras

A seguir so apresentados os resultados para a superficie

MATERIAIS UTILIZADOS

MATERIAL 1 S/CL

Peso Especifico 176
Coeséao 64
Angulo de Atnto Intemo 27.4

MATERIAL 2 AREIA

Peso Especifico 1,85
Coesao 0
Angulo de Atnto Interno 30

MATERIAL 3 TRANSICAO

Peso Especifico 19
Coesao 0
Angulo de Atnto intemo 33

MATERIAL 4 ENROCAMENTO

Peso Especifico 2
Coeséao
Angulo de Atnto Interno 35

966657




MATERIAL & PEDRISCO

Peso Especifico
Coeséo
Angulo de Atnto Intemo

MATERIAL 6 FUNDACAO
Peso Especifico

Coesao
Angulo de Atnto Interno

1.75

27

1,85

30
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Preof:le Output Table - Standard Table 1

HEC-RAS Plan. Catu RioVert River: Verted Catu Reach: Vertedouro
# Rivers =1

# Hydraulaic Reaches =1

# River Stations = 301

# Plans =1

# Profiles =4

Reach River Sta Q Total Min Ch E1 W.S. Elev
Crit W.S5. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width
Froude # Chl

(m3/s}) (m) {m)

(m) {m) {m/m} {m/s) (m2) (m)
Vertedouro 300 120.00 41.55% 42 .38
42 .38 42.81 0.004401 2.88 41.72 50.00

1.01

Vertedouro 300 130 00 41.55 42.43
42,43 42.88 0.004332 2.95 44.01 50.00

1.00

Vertedouro 300 140.00 41.55 42.48
42,48 42.94 0.0042790 3.03 46.24 50.00

1.00

Vertedouro 300 150.00 41,55 42.52
42.52 43,01 0.004214 3.10 48.42 50.00

1.00

Vertedouro 299.* 120.00 41,45 42.12
42.29 42.78 0.00909% 3.59 33.42 49.83

1.40

Vertedouro 299 ~* 130.00 41.45 42 .16
42 .33 42.85 0.008778 3.67 35.47 49.83

1.3¢%

Vertedouro 299 . * 140.00 41.45 42.21
42 .38 42 .91 0.008325 3.71 37.70 49.83

1.36

Vertedouro 299, * 150.00 41.45 42.24
42 .42 42.98 0.008198 3.80 39.50 49.83

1.36

Vertedouroc 298, * 120.00 41.35 41,96
42.19 42.76 0.012435 3.95 30.37 49.67

1.61

Vertedouro 298, * 130.00 41.35 42.00
42 .24 42.83 0.011%03 4.02 32 30 49.67

1.59

Vertedouro 298.* 140.00 41.35 42.05
42.28 42 .88 0.011069 4.05 34.54 49.67

1.55

Vertedouro 298.* 150.00 41,35% 42.08
42,32 42 .95 0.0610808 4.14 36.27 49.67

1.54

Vertedouro 297.* 120.00 41.25 41.83
42.09 42.13 0.015278 4.21 28.49 49.50

1.77

Vertedouro 297.* 130.00 41.25 41.87
42.14 42.80 0.014576 4.29 30.34 49,50

1.75

Vertedouro 297.%* 140.00 41.25 41.91
42.19 42 .86 0.0135%9¢9 4.32 32.41 49.50

1.70

Vertedouro 297.%* 150.00 41.25 41.94
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42.23
1.69

42.93

Vertedouro
42.00
1.93
Vartedouro
42.04
1.90
Vertedouro
42.09
1.85
Vertedouro
42.13
1.83

42.71

42.78

42.84

42.81

Vertedouro
41.90
2.05
Vertedouro
41.95
2.02
Vertedouro
41.99
1.97
Vertedonro
42 .04
1.95

42.69

42.76

42.81

42.88

Vertedouro
41.80
2.17
Vertedomro
41.85
2.13
Vertedouro
41.90
2.08
Vextedouro
41.94
2.06

42.66

42.73

42.79

42.86

Vertedogro
41.71
2.28
Vertedouro
41.75
2.24
Vertedogro
41.80
2.19
Vertedouro
41.84
2.1¢6

42.62

42.69

42.76

42.83

Vertedouro
41.61
2.35
Vertedouro
41.66
2.31
Vertedouro
41.70
2.26

42.58

42.65

42.71

0.013207
296.*
0.018357

296.%*
0.017448

296, *
0.016322

296, *
0.015756
295.%*
0.021110

205, *
0.020026

295.*
0.018759

295.*
0.018056

294.*
0.023760

294.*
0.022513

294 .,*
0.021111

294 .,*
0.020277

293.*
0.026455

293.*
0.025044

293.*
0.023504

2393.*
0.022542

292.*
0.028439

292.*
0.026942

292.*
0.025316

4.40 34.08

120.00
4.46 26.92

130.00
4.53 28.69

140.00
4.57 30.62

150.00

4.65 32.27
120.00

4,66 25.77

130.00
4.73 27 48

140.00
4.7 29.32

150.00

4.85 30.93
120.00

4.83 24.83

136.00
4.91 26.49

140.00
4.96 28.25

150.00
5.03 29.82

120.00
5.00 24,01

136.00
5.07 25.62

140.00
5.13 27.31

150.00
5.20 28.84

120.00
5.12 23.46

130.00
5.19 25.03

140.00
5.25 26.67

49.50
41.15
49.33

41.15
49.33

41.15
49,33

41.15
49.33

41.06
49,17

41.06
49.17

41.06
49.17

41.06
49,17

40.96
49,00

40.96
45.00

40.96
49.00

40.96
49.00

40.86
48.83

40.86
48.83

40.86
48.83

40.86
48.83

40.76
48.67

40.76
48.67

40.76
48.67

41.70

41.74

41.77

41.81

41.58

41.62

41.65

41.69

41.47

41.50

41.54

41.57

41.35

41.38

41.42

41.45

41.24

41.28

41.31




Vertedouro
41,75
2.24

42.78

Vertedouro
41.51
2.43
Vertedouro
41.56
2.39
Vertedouro
41.60
2.34
Vertedouro
41.65
2.31

42.53

42.60

42.67

42.74

Vertedouro
41.42
2.50
Vertedouro
41.46
2.46
Vertedouro
41.51
2.41
Vertedouro
41.55
2.38

42.48

42.5¢6

42.62

42.70

Vertedouro
41.32
2.57
Vertedouro
41.37
2.53
Vertedouro
41.41
2.48
Vertedouro
41.46
2.45

42.43

42.51

42 .58

42.66

Vertedouro
41.22
2.64
Vertedourc
41.27
2.60
Vertedoyro
41.32
2.55
Vertedonro
41.36
2.52

42.38

42.47

42.53

42.61

Vertedoyro
41.13
2.70
Vertedouro
41.17
2.66
Vertedouro
41.22

42.34

42.42

42.49

292.*
0.024283

291.*
0.030492

291.*
0.028904

291.*
0.027190

291.*
0.026083

290.*
0.032509

290.*
0.030831

290.*
0.029032

290.*
0.027852

289.*
0.03452¢6

289.%
0.032755

289.%*
0.0308%72

289.*
0.029616

288.%*
0.0636595

288.*
0.034738

288.*
0.632763

288.*
0.031432

287.*
0.038578

287.*
0.036629

287.*
0.034581

150.00
5.33 28.1¢6

120.00
5.23 22.94

1306.00
5.31 24.47

140.00
5.37 26.07

150.00

5.45 27.52
120.00

5.34 22.47

130.00
5.43 23.96

140.00
5.49 25.52

15G.00

5.57 26.94
120.00

5.45 22.03

130.00
5.53 23.50

140.00
5.60 25.02

150.00

5.68 26.41
120.00

5.55 21.62

130.00
5.64 23.05

140.00
5.71 24.54

150.00

5.79 25.91
1206.00

5.65 21.25

130.00
5.74 22.65

140.00
5.81 24.11

40.76
48.67

40.66
48.50

40.66
48.50

40.66
48.50

40.66
48.50

40.56
48.33

40.56
48.33

40.56
48.33

40.56
48.33
40.47

48.17

40.47
48.17

40.47
48.17

40.47
48.17

40.36
48.00

40.36
48.00

40.36
48.00

40.36
48.00

40.27
47.83

40.27
47.83

40.27
47.83

41.34

41.13

41.16

41.20

41.23

41.03

41.06

41.09

41.12

40.92

40.95

40.98

41,01

40.82

40.84

40.88

40.90

40.71

40.74

40.77




2.61
Vertedouro

41.26

2.58

42.57

Vertedouro
41.03
2.77
Vertedouro
41.07
2.73
Vertedouro
41.12
2.68
Vertedouro
41.17
2.64

42.29

42.37

42.44

42.52

Vertedouro
40.93
2.83
Vertedonro
40.98
2.78
Vertedouro
41.03
2.73
Vertedouro
41.07
2.70

42.23

42.32

42,40

42.48

Vertedouro
40,84
2.88
Vertedouro
40.88
2.84
Vertedowro
40.93
2.79
Vertedouro
40.98
2.76

42.18

42.27

42.35

42.43

Vertedouro
40.74
2.94
Vertedouro
40.79
2.90
Vertedouro
40.83
2.85
Vertedouro
40.88
2.81

42.13

42.22

42,30

42.38

Vertedouro
40.64
2.9%
Vertedogro
40.69
2.95
Vertedowro

42.08

42.17

287.*
0.033176

286.%
0.04060¢6

286.*
0.038572

286.*
0.036452

286.*
0.034965

285.*
0.042512

285.%
0.040404

285.*
0.038219

285.*
0.036660
284, *
0.044381

284 . %
0.042203

284.*
0.039953

284.%
0.038328

283.*
0.046308

283.*
0.044058

283.*
0.041745

283 .*
0.040051
2B2.*
0.048079

282.*
0.045767

282.*

150.00
5.89 25.45

120.00
5.74 20.8¢

130.00
5.84 22.27

140.00
5.91 23.69

15¢.00

6.00 25.02
120.00

5.83 20.58

130.00
5.93 21,93

140.00
6.00 23.33

150.00

6.09 24.63
120.00

5.92 20.28

130.00
6.01 21.62

140.00
6.09 22,98

150.00

6.18 24.27
120.00

6.00 20.00

130.00
6.10 21.31

140.00
6.18 22.65

150.00

6.27 23.91
120.00

6.08 18.75

130.00
6.18 21.03

140.00

40.27
47.83

40,17
47.67

40.17
47.67

40.17
47.867

40.17
47.67

40.07
47.50

40.07
47.50

40.07
47.50

40.07
47.50

39.97
47.33

39.97
47.33

39.97
47.33

39.87
47.33

39.87
47.17

39.87
47.17

39.87
47.17

39.87
47.17

3%.77
47.00

39.77
47.00

39.77

40.80

40.60

40.63

40.66

40.69

40.50

40.53

40.56

40.59

40.40

40.43

40.46

40.48

40.29

40.32

40,35

40.38

40.19

40.22

40.25




40.74

2.90
Vertedouro

40.78

2.86

42.25

42.33

Vertedouro
40.54
3.05
Vertedouro
40.5¢9
3.00
Vertedouro
40.64
2.95
Vertedouro
40.69
2.92

42.02

42.11

42.20

42.28

Vertedouro
40.45

3.09
Vertedouro
40 50

3.05
Vertedouro
40.54

3.00
Vertedouro
40.59

2.96

41.9¢6

42.06

42 14

42.23

Vertedouro
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243+
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36.32
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36.32
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36.22
41.00

36.22
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40.83

36.12
40.83
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40.83

36.02
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36.02
40.67

36.02
40.67
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35.92
40.50
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36.84
3.47
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3.48
Vertedouro
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38.82
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39.11

39.57

Vertedouro
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Vertedouro
36.74

3.47
Vertedouro
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Vertedouro
36.84
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38.73

38.86

39.03

39.50

Vertedouro
36.59
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3.48
Vertedouro
36.70
3.54
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36.75
3.79

38.69

38.78

38.99

39.42

Vertedouro
36.50
3.60
Vertedouro
36.55
3.49
Vertedouro
36.60
3.57
Vertedouro
36.65
3.80

38.63

38.69

38.94

39.35

Vertedouro
36.40
3.64
Vertedouro
36.45
3.49
Vertedouro
36.51
3.62
Vertedouro
36.56

38.57

38.61

38.89

39.27
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0 066362

242.%
0 063959

242.*
0.063295

242.*
0.074258

241.*
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241.%*
0.063852

241.*
0.063341

241.+*
0.074772

240.%*
0.068673

240.*
0.064156

240.*
0.065518

240.*
0.075211

239.*
0.070041

239.~*
0.064445

239.*
0.066923

239.*
0.075649

238.*
0.071718

238.*
0.064515

238.+*
0.068555

238.*
0.076139

120.00
7.11 16.88

130.00
7.26 17.92

140.00
7.45 18.80

150.00
8.03 18.68
120.00

7.12 l6.85

130.00
7.26 17.90

140.00
7.46 18.7¢6

150.00

8.06 18.61
120.00

7.21 16.65

130.00
7.29 17.84

140.00
7.55 18.54

150.00

8.09 18.54
120.00

7.26 16.53

130.00
7.31 17.78

140.00
7.61 18.40

150.00

8.12 18.48
120.00

7.32 16.38
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7.32 17.76

140.00
7.068 18.23

150.00
8.15 18.42

35.82
40.33

35.82
40.33

35.82
40.33

35.82
40.33

35.72
40.17

35.72
40.17

35.72
40.17

35.72
40.17

35.63
40.00

35.63
40.00

35.63
40.00

35.63
40.00

35.53
39.83

35.53
39.83

35.53
39.83

35.53
39.83

35.43
39.67

35.43
39.67

35.43
39.67

35.43
39.67

36.24

36.27

36.29

36.29

36.14

36.17

36.19

36.19

36.04

36.07

36.09

36.09

35.94

35.97
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35.99

35.84

35.87

35.89
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36.36
3.55
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36.41
3.62
Vertedouro
36.46
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38.50

38.57

38.81

36.20

Vertedouro
36.21
3.64
Vertedouro
36.26
3.61
Vertedouro
36.31
3.65
Vertedouro
36.36
3.84

38.39

38.54

38.74

39.12

Vertedouro
36,11
3.65
Vertedouro
36.17
3.61
Vertedouro
36.22
3.68
Vertedouro
36.27
3.85

38.32

38.45

38.69

39.05

Vertedouro
36.02
3.69
Vertedouro
36.07
3.61
Vertedouro
36.13
3.69
Vertedouro
36.18
3.86

38.2¢6

38.37

38.62

38.97

Vertedouro
35.92
3.71
Vertedouro
35.97
3.64
Vertedouro
36.03
3.72
Vertedouro

38.19

38.30

38.56

237,*
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237.*
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237, %
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237.*
0.076599

236.%*
0.071537

236.*
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236.*
0.069782

236.*
0.077063

235.*
0.072284

235, *
0.069144

235.,%*
0.071087

235.*
0.077539

234.*
0.073691

234.*
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234.*
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234.%*
0.078016

233.*
0.074459

233.*
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233.*
0.072777
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.36 16.31

130.00

.41 17.55

140.00
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150.00
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120.00
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140.00
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150.00
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120.00
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130.00
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140.00
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150.00
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120.00
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130.00
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140.00
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150.00
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120.00
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140.00
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35.33
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35.33
38.50

35.23
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35.23
39.33
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39.33

35.13
39.17

35.13
39.17

35.13
38.17

35.13
39.17

35.03
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35.03
39.00

35.03
39.00

35.03
39.00

34.93
38.83

34.93
38.83

34.93
38.83
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35.74

35.77

35.79

35.79
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35.67

35.69

35.69
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38.11

38.23

38.48

38.83

Vertedouro
35.73
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Vertedouro
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3.66
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35.84
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38.15

38.41

38.75
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35.63
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35.69
3.71
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38.33
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38.61
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35.50
3.74
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35.55
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37.83

37.9¢6

38.18
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232.*
0.074974

232.%
0.071074

232.*
0.073267

232.%*
0.078978

231.*
0.076977

231.%
0.071244

231.*
0.073813

231.%
0.079467

230.*
0.077465

230.*
0.073304

230.*
0.074292

230.*
0.080008

229.*
0.077931

229.*
0.073803

229.*
0.074763

229.*
0.0805865
228.*

0.078433
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0.074350

228.*
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B.29 18.10

120.00
7.50 16.01

130.00
7.61 17.07

140.00
7.91 17.69

150.00

8.32 18.03
120.00

7.57 15.85

130.00
7.63 17.03

140.00
7.94 17.62

150.00

8.35 17.97
120.00

7.60 15.79

130.00
7.71 16.86

140.00
7.97 17.56

150.00

8.38 17.90
120.00
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130.00
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140.00
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150.00
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130.00
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140.00
8.03 17.43
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34.84
38.67

34.84
38.67

34.84
38.67

34.84
38.67

34.74
38.50

34.74
38.50

34.74
38.50

34.74
38.50

34.64
38.33

34.64
38.33

34.64
38.33

34.64
38.33

34.54
38.17

34.54
38.17

34.54
38.17

34.54
38.17

34.44
38.00

34.44
38.00

34.44
38.00

35.25
35.28
35.29

35.30

35.15
35.18
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34.88
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35.60
3.94
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3.81
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35.40
3.75
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35.4¢
3.80
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35.51
3.9¢6

37.76

37.88

38.11

38.47
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3.83
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35.31
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35.36
3.81
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37.81
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34.29
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34.40
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37.06

37.32

37.82
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34.20
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34.25
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34.31
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37.74
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Vertedouro
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37.70

Vertedouro
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215.*
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150.00

.86 16.93
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.99 15.03

130.00

.10 16.06

140.00

.37 16.72
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.92 16.82

120.00

.02 14.9¢6

130.00

.13 16.00

140.00
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150.00
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.06 14.89

130.00
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140.00

.44 16.58

150.00

.99 16.69

120.00

.10 14.82

130.00
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140.00
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120.00

.14 14.73

130.00

.23 15.79

36.33
33 45

36.33
33.35

36.17

33.35
36.17

33.35
36.17

33.35
36.17
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33.25
36.00

33.25
36.00

33.25
36.00

33.16
35.83

33.16
35.83

33.16
35.83

33.16
35.83

33.06
35.67
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35.67
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35.67
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35.50
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33.92

33.77

33.80

33.82

33.82
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33.70
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33.52
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ou0078



Vertedouro
34.12
4.00
Vertedouro
34.18
4.24

37.12

37.61

Vertedouro
33.91
4.06
Vertedouro
33.97
3.9¢
Vertedouro
34.03
4.02
Vertedouro
34.08
4,23

36.70

36.79

37.06

37.52

Vertedouro
33.82
4.09
Vertedouro
33.87
3.98
Vertedouro
33.93
4.04
Vertedouro
33.99
4.23

36.63

36.72

37.00

37.43

Vertedouro
33.72
4.12
Vertedouro
33.78
4.00
Vertedouro
33.84
4.07
Vertedourc
33.89
4.23

36.59

36.66

36.95

37.35

Vertedouro
33.63
0.32
Vertedouro
33.68
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Vertedouro
33.75
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Vertedouro
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35.05
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37.26
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213.*
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213.*
0.094132

212.*
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212.*
0.083298

212.*
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212.*
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211.*
0.090803

211.*
0.084006

211.%
0.085881

211, *
0.093732

210.*
0.092424

210.*
0.084936

210.*
0.087054

210.*
0.093525

209.*
0.0003862

208.*
0.000377

209.*
0.088366

209 *
0.093314

208.*
1.45

208.*
1.52

208.*

140.00
B.52 16.43

150.00
9.06 16.55

120.00
8.19 14.64

130.00
8.27 15.72

140.00
B.57 16.34

150.00
9.07 16.53

120.00
8.24 14.5¢6

130.00
8.31 15,65

140.00
8.61 16.26

150.00
9.09 16.51

120.00
8.30 14.46

130.00
8.35 15.57

140.00
B.66 16 16

150.00
9.10 16.49

120.00
1.52 79.15

130.00
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140.00
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150.00
9.11 l16.47

120.00
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130.00
85.51 34.67
140.00

32 %6

35.

32.9¢6

35.

32.86

35.

32.8¢6

35.

32.86

35.

32.86

35.

32.76

35.

32.76

35.

32.76

35.

32.76

35.

32.66

35.

32.66

35.

32.66

35.

32.66

35.

32.56

34.

32.56

34,

32.56

34.

32.5¢6

34.

32.46
32.46

32.46

33.42
50

33.42
50

33.27
33

33.31
33

33.32
33

33.33
33

33.17
17

33.20
17

33.22
17

33.23
17

33.08
00

33.11
00

33.12
00

33.13
00

34.84
83

34.92
83

33.03
83

33.04
83

34.84
0.30

34.93
0.31

35.02

L

o

-y




33.65

0.32
Vertedouro

33.70

0.32

35.15

35.24

Vertedouro
34.95 0.000280
Vertedouro
35.05 0.000294
Vertedouro
35.14 0.000307
Vertedouro
35.24 0.000319

Vertedouro
34.95 0.000249
Vertedouro
35.04 0.000263
Vertedouro
35.14 0.000275
Vertedouro
35.23 0.000287

Vertedouro
34.94 0.000222
Vertedouro
35.04 0.000235
Vertedouro
35.14 0.000247
Vertedouro
35.23 0.000259

Vertedouro
34.94 0.000200
Vertedouro
35.04 0.000212
Vertedouro
35.14 0.000224
Vertedouro
35.23 0.000235

Vertedouro
34.94 0.000180
Vertedouro
35.04 0.000192
Vertedouro
35,13 0.000203
Vertedouro
35.23 0.000214

Vertedouro
34.94 0.000163
Vertedouro
35.04 0.000175
Vertedouro
35.13 0.000186
Vertedouro
35.23 0.00019¢6

Vertedouro
34.94 0.000149
Vertedouro
35.03 0.0001860

0.000344

208.*
0.000357

277.*
1.40
207.%
1.47
207.*
1.53
207.,*
1.59

206.*
1.35
206.*
1.42
206.*
1.48
206.*
1.54

205.*
1.31
205.*
1.37
205.*
1.43
205.*
1.49

204.*
1.27
204 .,*
1.33
204.*
i.38
204.*
1.45

203.*
1.23
203.*
1.29
203.*
1.35
203.*
1.40

202.*
1.19
202.*
1.25
202.*
1.31
202.*
1.37

201,~*
1.1e

201, *
l1.22

1.58

150.

1.64

120
85.62

130.

88.65

140.

91.67

150.

94,57

120.

88.71

130.

91.73

140.

94.74

150.

97 64

120.

91.86

130.

94.88

140.

97.88

150.

100.78

120.

94.85

130.

97.86

140.

100.86

150.

103.75

120.

97.90

130.

100.90

140.

103.89

150.

106.77

120.

100.80

130.

103.80

140.

106.78

150.

109.65

120.

103.65

130.

106.64

88.53

00
91.45

00
34.50
00
34.50
0 ]4]
34.50
00
34.50

00
34.33
00
34.33
00
34.33
oo
34.33

oo
34.17
00
34.17
00
34.17
0o
34.17

00
34.00
00
34.00
00
34.00
00
34.00

00
33.83
00
33.83
00
33.83
00
33.83

00
33.67
00
33.67
oo
33.67
00
33.67

00
33.50

00
33.50

34.67
32.46 35.10
34.67
32.37 34.85
0.28
32.37 34.94
0.29
32.37 35.02
0.30
32.37 35.11
0.31
32.27 34.85
0.27
32.27 34.94
0.28
32.27 35.03
0.28
32.27 35.11
06.23
32.17 34.86
0.25
32.17 34.95
0.26
32.17 35.03
0.27
32.17 35.12
0.28
32.07 34.86
0.24
32.07 34.95
0.25
32.07 35.04
0.26
32.07 35.12
0.26
31.97 34.86
0.23
31.87 34.95
0.24
31.97 35.04
0.25
31 97 35.13
0.25
31.87 34.87
0.22
31.87 34.96
0.23
31.87 35.04
0.24
31.87 35.13
0.24
31.78 34.87
0.21
31.78 34.96
0.22

<o

g

-

H

-
s




Vertedouro
35.13 0.000170
Vertedouro
35.22 0.000181

Vertedouro
34.94 £.000136
Vertedouro
35.03 0.000147
Vertedouro
35.13 0.000156
Vertedouro
35.22 0.000166

Vertedouro
34.94 0.000125
Vertedouro
35.03 0.000135
Vertedouro
35.13 0.000144
Vertedouro
35.22 0.0060154

Vertedoure
34.93 0.000115
Vertedouro
35.03 0.000124
Vertedouro
35.13 0.0600133
Vertedouro
35.22 0.000142

Vertedouro
34.93 0.000106
Vertedouro
35 03 0.000115
Vertedouro
35.13 $.000124
Vertedouro
35.22 0.000133

Vertedouro
34.93 0.000098
Vertedouro
35.03 0.000107
Vertedouro
35.12 0.000115
Vertedouro
35.22 0.000123

Vertedouro
34.93 6.000091
Vertedouro
35.03 0.000100
Vertedouro
35.1z 06.000108
Vertedouro
35.22 0.000115

Vertedouro
34.93 0.000085
Vertedouro
35.03 0.000093
Vertedouro

197 .*
1.04
197.*
1.10
197.*
197.+*
1%96.*
l1.02
1%6.*
196.*

196.*

195.*
185.*
185, %

195.*
1.16

194.*
0.98
194.*

194.*

140.00
109.61 33.50
1506.00
112.48 33.50

120.00
106.57 33.33
130.00
109.55 33.33
140.00
112.51 33.33
150.00
115.37 33.33

120.00
109.35 33.17
130.00
112.32 33.17
140.00
115.27 33.17
150.00
118.12 33.17

120.00
112.18 33.00
130.00
115.14 33.00
140.00
118.08 33.00
150.00
120 92 33.00

120.00
114.87 32.83
130.00
117.82 32.83
140.00
120.7¢6 32.83
150.00
123.58 32.83

120.00
117.64 32.67
130.00
120.58 32.67
14¢.00
123.50 32.67
150.00
126.32 32.67

120.00
120.25 32.50
130.00
123.18 32.50
140.00
126.09 32.50
150.00
128.90 32.50

120.00
122.83 32.33
130.00
125.75 32.33
140.00

31.78

31.78

31.67
31.67
31.67

31.67

31.58
31.58
31.58

31.58

31.48
31.48
31.48

31.48

31.38
31.38
31.38

31.38

31.28
31.28
31.28

31.28

31.18
31.18
31.18

31.18

31.08
31.08

31.08

35.05
6.23

35.13
0.23

34.87
0.20
34.96
0.21
35.05
0.22
35.14
0.22

34.87
0.19
34.96
0.20
35.05
0.21
35.14
0.21

34.88
0.19
34.97
0.19
35.05
0.20
35.14
0.21

34.88
0.18
34.97
0.19
35.06
0.19
35.14
0.20

34.88
0.17
34.97
0.18
35.06
0.19
35.15
0.19

34.88
G.17
34.97
0.17
35.06
0.18
35.15
0.19

34.88
0.16

34.97
0.17

35.06

060081




35.12 0.600101
Vertedouro
35.22 0.000108

Vertedouro
34.93 0.0006080
Vert *douro
35.03 0.000087
Vertedouro
35.12 0.000094
Vertedouro
35.21 0.000102

Vertedouro
34.93 0.000075
Vertedouro
35.03 0.000082
Vertedouro
35.12 0.000089
Vertedouro
35.21 0.000096

Vertedouro
34.93 0.000070
Vertedouro
35.03 0.0600077
Vertedouro
35.12 0.000083
Vertedouro
35.21 0.000090

Vertedouro
34.93 0.000066
Vertedouro
35.02 0.000072
Vertedouro
35.12 0.000079
Vertedouroc
35.21 0.000085

Vertedouro
34.93 0.0000062
Vertedouro
35.02 0.000068
Vertedouro
35.12 0.000074
Vertedouro
35.21 0.000081

Vertedouroc
34.93 0.000058
Vertedouro
35.02 0.000064
Vertedouro
35.12 0.000070
Vertedouro
35.21 0.000076

Vertedouro
34.83 0.000055
Vertedouro
35.02 0.000061
Vertedouro
35.12 0.000067

191.*
191.*
191.~*

191.+
1.08

120.*
0.90
190.*

1%0.~*

190, *
1.06

189.~*
0.89
189.*

189.~

189.>*
1.04

188.*
0.87

188.*
0.92

lgg.*

188.*
1.03

187.*
0.86
187.*

187, *

128.

131.

125

128

131.

134.

127.
130.
133.

i3e6.

130.
133.

136.

139

132.

135

138.

141

135.
138,
141.

143.

137.
140.

143.

146

140,
143.

145.

65 32.33
150.00
45 32.33

120.00
47 32.17
130.00

.38 32.17

140.00

27 32.17
150.00

06 32.17

120 00

99 32.00
130.00

89 32.00
140.00

76 32.00
150.00

54 32.00

120.00

56 31.83
130.00

44 31.83
140.00

31 31.83
150.00

.07 31.83

120.00

99 31.67
130.00

86 31.67
1406.00

12 31.67
150.00

.47 31.67

1206.00

40 31.50
130.00

26 31.50
140.00

10 31.50
150.00

85 31.50

120.00

86 31.33
130.00

71 31.33
140.00

54 31.33
150.00

27 31.33

120.00

19 31.17
130.00

03 31.17
140.00

84 31.17

31.08

30.98
30.98
30.98

30.98

30.89
30.89
30 89

30.89

30.78
30.78
30 78

30.78

30.69

30.69

30.69

30.69

30.59
30.59
30.59

30.59

30.49
30.45%
30.49

30.49

30.39
30.39

30.39

0.17
35.15
0.18

34.88
0.15
34.97
0.16
35.06
0.17
35.15
0.17

34.88
0.15
34.98
0.16
35.07
0.16
35.15
6.17

34.8%
0.14
34.98
0.15
35.07
0.16
35.15
0.16

34.89
0.14
34.98
0.15
35.07
0.15
35.15
0.16

34.89
0.14
34.98
0.14
35.07
0.15
35.16
0.16

34.88
0.13
34.98
0.14
35.07
0.15
35.16
0.15

34.89
0.13

34.98
0.14

35.07
0.14

uu(082




Vertedouro
35.21 0.000073

Vertedouro
34.53 0.000052
Vertedouro
35.02 0.000058
Vertedouro
35.12 0.000064
Vertedouro
35.21 0.000069

Vertedouro
34.93 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.12 0.000060
Vertedouro
35.21 0.000066

Vertedouro
34.93 0.000047
Vertedouro
35.02 0.000052
Vertedouro
35.12 0.000058
Vertedouro
35.21 0.000063

Vertedouro
34.93 0.000045
Vertedouro
35.02 0.000050
Vertedouro
35.12 0.000055
Vertedouro
35.21 0.000060

Vertedouro
34.93 0.000043
Vertedouro
35.02 0.000048
Vertedouro
35.12 0.000052
Vertedouro
35.21 0.000057

Vertedouro
34.93 0.000041
Vertedouro
35.02 ¢.000046
Vertedouro
35.12 0.000050
Vertedouro
35.21 0.000055

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.12 0.000048
Vertedouro

187.~*

1g86.*
186.*
186.~*

186.*

185.*
185.~*
185.*

i85.~*

ig4.*
184.*
184.*

184 .*

183.*
183.*
183.*

183.*

182.*
1g2.*
182.*

182.*

181.*
181.~*
181.*

181.+*

180
180
180

180

0.89%

0.95

0.83

0.92

0.80
0.85

0.%0

0.89

0.83

0.82

150.00
148.56 31.17

120.00
142.50 31.00
130.00
145,32 31.00
140.00
148.13 31.00
150.00
150.83 31.00

120.00
144.85 30.83
130.00
147.66 30.83
140.00
150.45 30.83
150.00
153.15 30.83

120.00
147 08 30.67
130.00
149.88 30.867
140.00
152.65 30.67
150.00
155.33 30.67

120.00
149.38 30.50
130.00
152.16 30.50
140.00
154.93 30.50
150.00
157.59 30.50

120.00
151.53 30.33
130.00
154.30 30.33
140.00
157.06 30.33
156.00
159.71 30.33

120.00
153.66 30.17
130.060
156.41 30.17
140.00
159.15 30.17
150.00
161.79 30.17

120.00
155.85 30.00
13G.00
158.60 30.00
140.00
161.32 30.00
150.00

30.39

30.29
30.29
30.29

30.29

30.19
30.19
30.19

30.19

30.10

30.10

30.10

30.10

30.00
30.00
30.060

30.00

29.90
29.90
29.90

29.90

29.80
29.80
29.80

29.80

28.70
29.70
29.70

29.70

35.16

.15

34.89

.13

34.98

.13

35.07

.14

35.16

.14

34.89

.12

34.98

.13

35.07

35.16

.14

34.89

.12

34.98

.13

35.07

.13

35.16

.14

34.89

.12

34.98

.12

35.07

35.16

.13

34.89%

.11

34.98

.12

35.08

.13

35.16

.13

34.89

.11

34.99

.12

35.08

.12

35.16

.13

34.89

.11

34.99

.11

35.08

.12

35.16

uu((83




35.21 0.000053
Vertedouro
34.92 0.000039
Vertedouro
35 02 0.000044
Vertedouro
35 12 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.12 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.12 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouroc
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34,92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 3.000048
Vertedouro
35.21 0.000053

Vertedonaro
34.92 0.000039%
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

179.*

179.*
0.82

179.*
0.87

179.*
0.91

178.*
0.77
178.*

178.*
0.87
i78.*

177.#*

177.%*
0.82

177.%
0.87

177.%
0.91

176.*
0.77
176.*

176.*
0.87

176.*
0.91

175.*

175.*
0.82

175.*
0.87

175, *

174.*
0.77
174.~*
0.82
174.*
0.87
174.*
0.81

173.*
173.*
173.*

173.*
0.91

163.95

120.00
155.85
130.00
158.60 30.00
140.00
161.32 30 00
150.00
163.95

120.00
155.85
130.00
158.59 30.00
140.00
161.32 30.00
150.00
163.95 30.00

120.00
155.85 30.00
130.00
158.59 30.00
140.00
161.32 30.00
150.00
163.95 30.00

120.00
155.85 30.00
130.00
158.59 30.00
140.00
16l.32 30.00
150.00
163.94 30.00

120.00
155.85 30.00
130.00
158.59 30.00

140 €0
161.31

150.00
163.94 30.00

120.00
155.85 30.00
130.00
158.59 30.00

140.00
161.31

150.00
163.94

120.00
155.84
130.00
158.59
140.00
161 31
156.00
163.9%4 30.00

30.00

30.00

30.00

30.00

30.00

30.00

30.00

36.00

30.00

30.00

29.70
29.70
29.70

29.70

29.70
29.70
29.70

29.70

29.70
29.70
29.70

29.70

28.70
29.70
29.70

29.70

29.70
29.710
29.70

29.70

29.70
29.70
29.70

29.70

29.70
29.70
29.70

29.70

0.12

34 89
6.11
34.99
0.11
35.08
0.12
35.16
0.12

34.89
0.11
34.99
6.11
35.08
0.12
35.16
0.12

34.89
0.11
34.99
¢.11
35.08
G.12
35.16
0.12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
0.12

34.89
.11
34.39
.11
35.08
0.12
35.16
0.12

34.89
0.11

34.99
0.11

35.08
0.12

35.16
0 12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
0.12

auhi84



Vertedouro
34,92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouroc
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34 92 0.000039
Vertedouro
35 02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouyro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 6.000048
Vertedouro
35 21 0.000053

172.+

172+
0.82

172.*
0.87

172.*

171.*
0.77
171.+

171.%*
0.87
171.*

170.*
170.*
170.*

170, *

169.*
0.77
169.*
0.82
169.%
0.87
169.*
0.92

120.00 29.70 34.89
155.84 30.00 0.11
130.00 29.70 34.99
158.59 30.00 0.11
140.00 29.70 35.08
161.31 30.00 0.12
150.00 29.70 35.16
163.94 30.00 0.12
120.00 29.70 34.89
155.84 30.00 0.11
130.00 29.70 34.99
158.58 30.00 0.11
140.00 29.70 35.08
161.31 30.00 0.12
150.00 29.70 35.16
163.94 30.00 0.12
120.00 29.70 34.89
155.84 30.00 0.11
130.00 29.70 34.99
158.58 30.00 0.11
140,00 29.70¢ 35.08
161.31 30.00 0.12
150.00 29.70 35.16
163.93 30.00 0.12
120.00 29.70 34.89
155.84 30.00 0.11
130.00 29.70 34.99
158.58 30.00 0.11
140.00 29.70 35.08
161.30 30.00 0.12
150.00 29.70 35.16
163.93 30.00 0.12
120.00 28.70 34,89
155.84 30.00 0.11
130.00 29.70 34.99
158.58 30.00 0.11
140.00 29.70 35.08
161.30 30.00 0.12
150.00 28.70 35.16
163.93 30.00 0.12
120.00 28.70 34.89
155.84 30.00 0.11
130.00 29.70 34.99
158.58 30.00 0.11
140.00 29.70 35.08
161.30 30.00 6.12
150.00 29.70 35.16
163.93 30.00 0.12
120.00 29.70 34.89
155.84 30.00 0.11
130 00 29.70 34.99
158.58 30.00 0.11
140.00 29.70 35.08
161.30 30.00 0.12
150.00 29.70 35.16
163.93 30.00 0.12
RN




Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.00003%
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 06.000044
Vertedouro
35.11 0.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000039
Vertedouro
35.02 0.000044
Vertedouro
35.11 6.000048
Vertedouro
35.21 0.000053

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.21 0.000066

Vertedouroc

16l1.*
16l.*
lel.*

lel.*

160
160
160

160

159
159
159

159

158.*

0.82

0.87

0.92

0.77

0.82

0.84
0.89
0.94

0.99

120.00
155.84 30.00
130 a0
158.58 30.00
140.00
161.30 30.006
150 00
163.93 30.60

120.00
155.83 30.00
130.00
158,58 30.00
140.00
161.30 30,00
150.00
163.92 30.00

120,00
155 83 30.00
130.00
158.57 30.00
140.00
i6l 30 30.00
150.00
163.92 30.00

120.00
155.83 30.00
130.00
158 57 30.00
140.00
161.29 30.00
150.00
163.92 30.00

120.00
155.83 30.00
130.00
158.57 30.00
140.00
161.29 30.00
150.00
163.92 30.00

120.00
155.83 30.00
130.00
158.57 30.00
140.00
161.2% 30.00
150.00
163.92 30.00

120.00
143.67 30.00
130.00
146.39 30.00
140.00
149,09 30.00
150.00
151.70 30.00

120.00

29.70
29.70
29.70

29.70

29.70
28.70
29.70

29.70

29,70
29.70
29.70

259.70

29.70
29.70
29.70

29.70

29.70
25,70
29.70

28.70

29.70
29.70
29.70

29.70

30.10
30.10
30.10

30.10

30.10

34.89
0.11
34.98
0.11
35.08
06.12
35.16
0.12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
6.12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
0.12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
0.12

34.89
0.11
34,99
0.11
35.08
0.12
35.16
0.12

34.89
0.11
34.99
0.11
35.08
0.12
35.16
0.12

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89

<

<.

<




34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.21 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.21 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35 11 0.000061
Vertedouro
35.21 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.21 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedourco
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050

143.67 30.00
130.00
146.39 30.00
140.00
149.09 30.00
159.00
151.70 30.00

12¢.00
143.67 30.00
130.00
146.39 30.00
140.00
142.09 30.00
150.00
151.70 30.00

120.00
143.67 30.00
130.00
146.38 30.00
140.00
149.09 30.00
156.00
151.70 30.00

120.00
143.67 30.00
130.00
146.39 30.00
140.00
149.09 30.00
150.00
151.69 30.00

120.00
143.67 30.00
130.00
146.38 30.00
140.00
149.09 30.00
150.00
151.69 30.00

120.00
143.66 30.00
130.00
146.38 30.00
140.00
149.08 30.00
150.00
151.68 30.00

120.00
143.66 30.00
130.00
146.38 30.00
140.00
149.08 30.00
150.00
151.69 30.00

120.00
143.66 30.00

30.10
30.10

30.10

30.10
30.1¢0
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10

0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.16
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.15
0.14

34,89
6.12

<

<

o]

oy



Vertedouro
35.02 0.000055
Vertedouro
35.11 0.0000861
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000055
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.0000586
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.9%2 0.000050
Vertedouro
35.02 0.000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 9.000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000056
Vertedounro
35.11 0.000061
Vertedourc
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 .000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro

145.,*
0.84
145,*
0.89
145.*
0.94
145.*
0.99

144.*
0.84
144.%*

130.00
146.38 30.00
140.00
149.08 30.00
150.00
151.69 30.00

120.00
143.66 30.00
130.00
146.38 30.00
140.00
149.08 30.00
150.00
151.68 30.00

120.00
143.66 30.00
130.00
146.38 30.00
140.00
149.08 30.00
150.00
151.68 30.00

120.00
143.66 30.00
130.00
146.37 30.00
140.00
145.07 30.00
150.00
151.68 30.00

120.00
143.65 30.00
130.00
146.37 30.00
140.00
149.07 30.00
150.00
151.68 30.00

120.00
143.65 30.00
130.00
146.37 30.00
140.00
149.07 30.00
150.00
151.68 30.00

120.00
143.65 30.00
130.00
146.37 30.00
140.00
149,07 30.00
150.00
151.67 30.00

120.00
143.65 30.00
130.00

30.10
30.10

30.10C

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10

30.10

30.10

30.10

30.10

30.10

34.98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34,98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34.98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34.98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34.98

0.13

35.07

0.13

35.13

0.14

34.8%9

0.12

34.98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34.98

0.13

35.07

0.13

35.15

0.14

34.89

0.12

34.98()()(}[}{353



35.02 0.000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000056
Vertedouro
35.11 0.0000861
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000050
Vertedouro
35.02 0.000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.0000660

Vertedouro
34.92 0.0060050
Vertedourc
35.02 0.000056
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34,92 0.000050
Vertedouro
35.02 0.0000586
Vertedouro
35.11 0.000061
Vertedouro
35.20 0.000066

Vertedouro
34.92 0.000055
Vertedourco
35.02 0.000061
Vertedouro
35.11 0.000067
Vertedouro
35.20 0.000073

Vertedouro
34.92 0.000061
Vertedouro
35.02 0.000067
Vertedouro
35.11 6.000073
Vertedouro
35.20 6.000080

Vertedouro
34,92 0.000067
Vertedouro
35.02 G.00G0074

142.*
142.*
142.*

142.*

141.*
141.*
141.*

141.*

140
140
140

140

139.~*
139.*
139.*

139.*

138.*
i3g.*
138.*

138.*

137.*

137.*

0.84
0.89

0.94

0.89

0.94

.89

0.94

0.92
0.97

1.02

0.89

1.00

0.92

146.37 30.00
140.00

149 07 30.060
150.00

151.67 30.00

120.00
143.65 30.00
130.00
146.37 30.00
140.00
149.07 30.00
150.00
151.67 30.00

120.00
143.65 30.00
130.00
146.36 30.00
140.00
149.06 30.00
150.00
151.67 30.00

120.00
143.65 30.00
130.00
146.36 30.00
140.00
149.06 30.00
150.00
151.66 30.00

120.00
143.64 30.00
130.00
146.36 36.00
140.00
149.06 30.00
150.00
151.66 30.00

120.00
139.18 30.00
130.00
141.89 30.00
140.00
144 58 30.00
150.00
147.17 30.00

120 00
134.79 30.00
130.00
137.49 30.00
140.00
140.18 30.00
150.00
142.76 36.00

120.00
130.31 30.00
130.00
133.00 30.00

30.10

30.10

30.10
306,10
30.10

30.1¢0

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.10
30.10
30.10

30.10

30.25
30.25
30.25

30.25

30.39
30.39
30.39

30.39

30.53

30.53

0.13
35.07

0.13
35.15

0.14

34.88
0.12
34.98
0.13
35.07
0.13
35.15
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.15
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.15
0.14

34.89
0.12
34.98
0.13
35.07
0.13
35.15
0.14

34.88
0.13
34.97
0.13
35.06
0.14
35.15
0.15

34.88
0.13
34.97
0.14
35.0¢
0.15
35.15%
0.15

34.88
0.14

34.97
0.15

0039




Vertedouro
35.11 0.000081
Vertedouro
35.20 0.000088

Vertedouro
34.92 0.000075
Vertedouro
35.02 0.000082
Vertedouro
35.11 0.000080
Vertedouro
35.20 0.000087

Vertedouro
34.92 0.000083
Vertedouro
35.02 0.000092
Vertedouro
35.11 0.000100
Vertedouro
35.20 0.000108

Vertedouro
34.92 0.000094
Vertedouro
35.02 0.000103
Vertedouro
35.11 0.000111
Vertedouro
35.20 0.000120

Vertedouro
34 92 0.000105
Vertedouro
35.01 0.000115
Vertedouro
35.11 0.000125
Vertedouro
35.20 0.000134

Vertedouro
34.92 0.000120
Vertedouro
35.01 0.000130
Vertedouro
35.11 0.000141
Vertedouroc
35.20 0.000151

Vertedouro
34.92 0.00013e
Vertedouro
35.01 0.000148
Vertedouro
35 11 0.000160
Vertedouro
35.20 0.000171

Vertedouro
34.92 0.000157
Vertedouro
35.01 0.0001790
Vertedouro

131.*
1.16

131.»*
1.23

131.+

131.*
1.35

130.~*
130.~*

1.28
130.*

140.00
135.67 30.00
150.00
138.24 30.00

120.00
125.81 30.00
130.00
128.49 30.00
140.00
131.15 30.00
150.00
133.72 30.00

120.00
121.40 30.00
130.00
124.07 30.00
140.00
126.72 30.00
150.00
129.27 30.00

120.00
116.88 30.00
130.00
119.53 30.00
140.00
122.17 30.00
150.00
124.71 30.00

120.00
112.44 30.00
130.00
115.07 30.00
140.00
117.69 30.00
150.00
120.22 30.00

120.00
107.88 30.00
130.00
110.50 30.00
140.00
113.10 30.00
150.00
115.61 30.00

120.00
103.39 30.00
130.00
106.00 30.00

140.00
30.00

150.00

111.07 30.00

108.58

120.00
98.78 30.00
130.00
101.36 30.00
140.00

30.53

30.53

30.68
30.68
30.68

30.68

30.82
30.82
30.82

30.82

30.97
30.97
30.97

30.97

31.11
31.11
31.11

31.11

31.26
31.26
31.26

31.2¢6

31.40
31.40
31.40

31.40

31.55
31.55

31.55

35.06
0.15

35.14
0.16

34.87
6.15
34.96
0.16
35.05
0.16
35.14
0.17

34.87
0.16
34.596
0.16
35.05
0.17
35.13
0.18

34.87
0.17
34.95
0.17
35.04
0.18
35.13
0.19

34.86
0.18
34.95
0.18
35.04
0.19
35.12
0.20

34.86
0.19
34.94
0.20
35.03
0.20
35.11
0.21

34.85
6.20
34.94
0.21
35.02
0.22
35.11
0.22

34.84
0.21

34.93
0.22

35.01

000090



35.11 c.000183
Vertedourc
35.20 0.000155

Vertedouro
34.92 0.000182
Vertedouro
35.01 0.000197
Vertedouro
35.11 0.000211
Vertedouro
35.20 0.000224

Vertedouro
34.92 0.000213
Vertedouro
35.01 0.000229
Vertedouro
35.10 0.000244
Vertedouro
35.20 0.000259

Vertedouro
34.91 0.000252
Vertedouro
35.01 6.000270
Vertedouro
35.10 0.000287
Vertedouro
35.19 0.000304

Vertedouro
34.51 0.000302
Vertedouro
35.01 0.000322
Vertedouro
35.10 0.000341
Vertedouro
35.19 0.000359%

Vertedouro
34.91 0.000368
Vertedouro
35.00 0.000391
Vertedouro
35.10 0.000412
Vertedouro
35.19 0.000432

Vertedouro
34.91 0.000456
Vertedouro
35.00 0.000481
Vertedouro
35.10 0.000505
Vertedouro
35.19 0.000527

Vertedouro
34.91 0.000582
Vertedouro
35.00 0.000611
Vertedouro
35.09 0.000637

103.93 30.00
150 00

106.40 30.00

120.00

94.13 30.00
130.00

96.70 30.00
140.00

99 24 30.00
156.00

101.69 30.00

120.00
89.54 30.00
130.00
92.08 30.00
140 00
94.60 30.00
150.00
97.02 30.00

120 00
84.80 30.00
130.00
87 30 30.00
140.00
89.80 30.00
150.00
92.19%9 30.00

120.00
80.08 30.00
130.00
g82.56 30.00
140.00
85.02 30.00
150.00
87.38 30.00

120.00
75.17 30.00
130.00
77.60 30.00
140.00
80.03 30.00
150.00
82.35 30.00

120.00
70.24 30.00
130.00
72.62 30.00
140.00
75.00 30.00
150.00
77.28 30.00

120.00
65.01 30.00

130.00
67.33

1490.00
69.65 30.00

30.00

31.55

31.70
31.70
31.70

31.70

31.84
31.84
31.84

31.84

31.9%
31.99
31.99

31.99

32.13
32.13
32.13

32.13

32.28
32.28
32.28

32.28

32.42
32.42
32.42

32.42

32.56
32.56

32.56

6.23
35.10
0.24

34.83
0.23
34.92
0.24
35.00
0.25
35.09
0.26

34.82
0.25
34.91
0.26
34.99
0.27
35.07
0.27

34.81
0.27
34.90
0.28
34.98
0.29
35.06
0.30

34.80
0.29
34.88
0.30
34.96
0.31
35.04
0.32

34.78
0.32
34.86
0.33
34.94
0.34
35.02
0.35

34.76
0.36
34.84
0.37
34.92
0.38
34.99
0.38%

34.73
0.40

34.81
0.41

34.89
0.42




Vertedouro
35.18 0.000662

Vertedouro
34.90 0.000772
Vertedouro
34,99 0.000805
Vertedouro
35.08 0.000834
Vertedouro
35.18 0.000862

Vertedouro
34.90 0.001078
Vertedouro
34.599 0.001117
Vertedouro
35.08 0.001147
Vertedouro
35.17 0.001178

Vertedouro
34.89 0.001723
Vertedouro
34.98 0.001772
Vertedouro
35.07 0.001804
Vertedouro
35.16 0.001841

Vertedouro
34,88 0.001729
Vertedouro
34.98 0.001778
Vertedouro
35.07 0.001810
Vertedouro
35.16 0.001847

Vertedouro
34.88 0.001735
Vertedouro
34.98 0.001784
Vertedouro
35.07 0.001817
Vertedouro
35.16 0.001853

Vertedouro
34.88 0.001742
Vertedouro
34,97 0.001791
Vertedouro
35.07 0.001823
Vertedouro
35.16 0.001859

Vertedouro
34.88 0.001748
Vertedouro
34 97 0.001797
Vertedouro
35.07 0.001829
Vertedouro

120
120

120

119.*
119.*
119.~*

119.*

1ig.*
118.*
118.*

118.*

117.*
117.*
117.*

117.*

lle6.*
116.*
116.*

1i6.*

2.79

2.88

2.60

2.88

2.80

2.60

2.89

2.61

156.00
71.88 30.00

120.00
59.47 30.00
130.00
61.71 30.00
140.00
63.96 30.00
150.00
66.12 30.00

126.00
53.54 30.00
130.00
55.68 30.00
140.00
57.84 30.00
150.00
59.90 30.00

120.00
46.25 30.00
130.00
48.20 30.00
140.00
50.19 30.00
150.00
52.08 30.00

126.00
46.20 30.00
130.00
48.14 30.00
140.00
50.14 30.00
150.00
52.02 30.00

120.00
46.15 30.00
130.00
48.09 30.00
140.00
50.08 30.00
150.00
51.97 30.00

120.00
46.09 30.00
1306.00
48.04 30.00
140.00
50.03 30.00
150.00
51.91 30.00

120.00
46.04 30.00
130.00
47.98 30.00
140.00
49.97 30.00
150.00

32.56

32.71

32.711

32.71

32.71

32.85

32.85

32.85

32.85

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

34.9¢
0.43

34.6%9
0.46
34.77
0.47
34.84
0.48
34.91
0.49

34.64
0.54
34.71
0.55
34.78
0.56
34.85
0.57

34.54
0.67
34.61
0.68
34.67
0.69
34.74
0.70

34.54
0.67
34.61
0.68
34.67
0.69
34.73
0.70

34.54
0.67
34.60
0.68
34.67
0.69
34.73
0.70

34.54
0.67
34.60
0.68
34.867
0.69
34.73
0.70

34.54
0.67
34.60
0.68
34.67
0.69
34.73

uGG092



35 16 0.001866
Vertedouro
34.88 0.001754
Vertedouro
34.97 0.001804
Vertedouro
35.07 0.001836
Vertedouro
35.15 Q.001872

Vertedouro
34.88 0.001761
Vertedouro
34.97 0.001810
Vertedouro
35.06 0.001842
Vertedouro
35.15 0.0D1879

Vertedouro
34.88 G.001767
Vertedouro
34.97 0.001817
Vertedouro
35.06 0.001849
Vertedouro
35.15 0.001885

Vertedouro
34.88 0.001774
Vertedouro
34.97 0.001823
Vertedouro
35.06 0.001856
Vertedourc
35.15 0.001892

Vertedouro
34.88 0.001781
Vertedouro
34.97 0.001830
Vertedouro
35.06 D.001862
Vertedouro
35.15 0.001899

Vertedouro
34.88 0.001787
Vertedouro
34.97 0.001837
Vertedeouro
35.06 0.001869
Vertedouro
35.15 0.001906

Vertedouro
34.87 0.001794
Vertedouro
34.97 0.001844
Vertedouro
35.06 0.001876
Vertedouro
35.15 0.001912

115.*
115.*

115.*
2.80

115.*
2.90

114.*
114.*

114.~*
2.81
114.*

113.*
2.62
113.*
2.72
113.*
2,81
113.*
2.90

51.86 30.00
120.00
45.99 30.00
130.00
47.93 30.00
140.00
49.92 30.00
150.00
51.80 30.00

120.00
45.94 30.00
130.00
47.87 30.00
140.00
49.86 36.00
150.00
51.74 30.00

120.00
45.88 30.00
130.00
47.82 30.00
140.00
49.81 30.00
150.00
51.69 30.00

120.00
45.83 30.00
130.00
47.76 30.00
140.00
49.75 30.00
150.00
51.63 30.00

120.00
45.78 30.00
130.00
47.71 30.00
140.00
49.70 30.00
150.00
51.57 30.00

120.00
45.72 30.00
130.00
47.65 30.00
14G.00
49.64 30.00
150.00
51.52 30.00

120.00
45.67 30.00
130.00
47.60 30.00
140.00
49.58 30.00
150.00
51.46 36G.00

33.00
33.00
33 00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00

33.00

33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

34.53
0.67
34.60
0.69
34.66
0.69
34.73
0.70

34.53
0.67
34.60
.69
34.66
0.70
34.73
0.70

34.53
0.68
34.59
0.69
34.66
0.70
34.72
0.71

34.53
0.68
34.59
0.69
34.66
0 70
34.72
0.71

34.53
0.68
34.59
0.69
34.66
0.70
34.72
0.71

34.52
0.68
34.59
0.69
34.066
0.70
34.72
0.71

34.52
0.68
34.59
0.69
34.65
0.70
34.72
0.71

33




Vertedouro
34.87 0.001801
Vertedouro
34.97 0.001851
Vertedouro
35.06 0.001883
Vertedouro
35.15 0.0061919

Vertedouro
34.87 0.001808
Vertedouro
34.87 0.001858
Vertedouroc
35.00 0.001890
Vertedouro
35.15 0.0019%26

Vertedouroc
34.87 0.001815
Vertedouro
34 %o 2.001865
Vertedouro
35.06 0.001897
Vertedouro
35.15 0.001933

Vertedouro
34.87 0.001822
Vertedouro
34.9¢6 0.001872
Vertedouro
35.06 0.001904
Vertedouro
35.15 0.001940

Vertedouro
34.87 0.001829
Vertedouro
34.96 0.001879
Vertedouro
35.05 0.001911
Vertedouro
35.14 0.001947

Vertedouro
34 87 0.00183¢
Vertedouro
34.96 0.001886
Vertedouro
35.05 0.001918
Vertedouro
35.14 06.001954

Vertedouro
34.87 0.001843
Vertedouro
34.9¢6 0.001893
Vertedouro
35.05 0.001925
Vertedouro
35.14 0.001962

104.*
104.=*

104.*
2.84

104.*
2.93

120.00
45.61 30.00
130.00
47.54 30.00
140.00
49.53 30.00
150.00
51.40 30.00

120.00
45.56 30.00
130.00
47.49 30.00
140.00
49.47 30.00
150.00
51.34 30.00

120.00
45.51 30.00
130.00
47.43 30.00
140.00
49.42 30.00
150.00
51.29 30.00

120.00
45.45 30.00
130.00
47.37 30.00
140.00
49.36 30.00
150.00
51.23 306.00

120.00
45.40 30.00
130.00
47.32 30.00
140.00
49 .30 30.00
150.00
51.17 36.00

120.00
45.34 30.00
130.00
47.26 30.00
140.00
49.24 30.00
150.00
51.11 30.00

120.00
45,29 30.00
130.00
47.21 30.00
140.00
49.19 30.00
150.00
51.05 30.00

33.00

33.00

33.00

33.00

32.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

34.52
0.68
34.59
0.69
34.65
0.70
34.71
0.71

34.52
0.68
34.58
0.69
34.65
0.70
34.71
0.71

34.52
0.68
34.58
0.70
34.65
0.70
34.71
0.71

34.52
0.68
34.58
0.70
34.65
0.71
34.71
0.72

34.51
0.69
34.58
0.70
34.64
0.71
34.71
0.72

34.51
0.69
34.58
0.70
34.64
0.71
34.70
0.72

34.51
0.869
34.57
0.70
34.64
06.71
34.70
0.72

000094




Vertedouro
34.87 0.001851
Vertedouro
34.9%¢6 0.001901
Vertedouro
35.05 0.001932
Vertedouro
35.14 0.001969

Vertedouro
34.87 0.001858
Vertedouro
34,96 0.0601908
Vertedouro
35.05 0.001940
Vertedouro
35.14 0.001976

Vertedouro
34.86 0.001865
Vertedouro
34.96 0.00191e6
Vertedouro
35.05 0.001947
Vertedouro
35.14 0.001984

Vertedouro
34.86 0.001873
Vertedouro
34.96 0.001923
Vertedouro
35.05 0.001955
Vertedouro
35.14 0.001%91

Vertedouro
34.86 0.001880
Vertedouro
34.96 0.001931
Vertedouro
35.05 0.001962
Vertedouro
35.14 0.001999

Vertedouro
34.86 0.001888
Vertedouro
34.95 0.001939
Vertedouro
35.05 0.001970
Vertedouro
35.14 0.002006

Vertedouro
34 8¢ 0.001896
Vertedouro
34.95 0.001946
Vertedouro
35,05 06.001977
Vertedouro
35.14 0.002014

Vertedouro

10L.*
101.*
101.*

2.85
101.*

100.*
2.66
100.*
2.76
100.*
2.85
100.*
2.94

99.*

2.86
99.*
2.95

9g.*

98 .*
2.86

97.*

97.*

96.*

96.*

95, *

95, *
2.96

94 . *

12G.00
45.23 30.00
130.00
47.15 30.00
140.00
49.13 30.00
150.00
50.99 30.00

120.00
45.17 30.00
130.00
47.09 30.00
140.00
49.07 30.00
150.00
50.93 30.00

120.00
45.12 30.00
130.00
47.03 30.00
140.00
43.01 30.00
150.00
50.87 30.00

120.00
45.06 30.00
130.00
46.98 36.00
140.00
48.95 30.00
150.00
50.82 30.00

120.00
45.01 30.00
130.00
46.92 30.00
140.00
48.89 30.00
1506.00
50.76 30.00

120.00
44.95 30.00
1306.00
46.86 30.00
140,00
48.83 30.00
150.00
50.70 30.00

120.00
44.89 30.00
130.00
46.80 30.00
140.00
48.77 30.00
150.00
50.63 30.00

120 00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00

34.51
G.69
34.57
0.70
34.64
0.71
34.70
0.72

34.51
0.69
34.57
0.70
34.64
0.71
34.70
0.72

34.50
0.69
34.57
0.70
34.63
0.71
34.70
0.72

34.50
0.69
34.57
0.71
34.63
0.71
34.69
0.72

34.50
0.69
34.56
0.71
34.63
0.72
34.69
6.73

34.50
0.70
34.56
0.71
34.63
0.72
34.869
0.73

34.50
0.70
34.56
0.71
34.63
0.72
34.69
0.73

34.50

<
<

<

(9]



34.86 0.001903
Vertedouro
34,95 0.001954
Vertedouro
35.05 0.001985
Vertedouro
35,13 0.002022

Vertedouroc
34.886 0.001911
Vertedouroc
34,95 0.001962
Vertedouroc
35.04 0.0019%3
Vertedouro
35.13 3.002029

Vertedouro
34.80 0.001919
Vertedouro
34.95 0.001970
Vertedouro
35.04 0.002001
Vertedouro
35.13 0.002037

Vertedouro
34.86 0.001927
Vertedouro
34.95 0.001978
Vertedouro
35.04 0.002009
Vertedouro
35.13 0.002045

Vertedouro
34.86 0.001935
Vertedouro
34.95 0.001986
Vertedouro
35.04 0.002017
Vertedouro
35.13 0.002053

Vertedouro
34.86 0.001%43
Vertedouro
34.95 0.001995
Vertedouro
35.04 0.002025
Vertedouro
35.13 0.002061

Vertedouro
34.85 0.001952
Vertedouro
34.95 0.002003
Vertedouro
35.04 0.002033
Vertedouro
35.13 0.002069

Vertedouro
34.85 0.001960

94.

94.

94.

93.

93.

93.

93.

92.

9z

92.

8z.

91.

91.

91

91

90

90.

90.

90.

89.

89.

89.

89.

88.

88.

88.

88.

87.

2.87

2.91

2.68
2.78
2.88

2.97

2.68
2.79
2.88

2.97

2.69

2.79

2.98

2.69

2.80

2.69
2.80
2.89

2.98

2.70

2.80

2.90

44.84
130.
46.74
140.
48 72
150.
50.°7

120.
44.78
130.
46.68
140.
48.66
150.
50.51

120.
44.72
130
46.62
140
48.60
150.
50.45

120.
44,66
130.
46.57
140.
48.54
150.
50.39

120.
44.61
130.
46.51
140.
48.47
150.
50.33

120.
44.55
130.
46.45
140.
48.41
150.
50.27

120.
44.49%9

130.

46.39
140.

48.35
150.

50.21

120.
44 43

30.00
00
30.900
00
30.00
00
30.00

00
30.00
00
30.00
00
30.00
00
30.00

00
30.00

.00

30.00

.00

30.00
00
30.00

00
30.00

0o
30.00

00
30.00

30.00

00
30.00
00
30.00
00
30.00
00
30.00

00
30.00
00
30.00
00
30.00
00
30.00

00
30.00
00
30.00
00
30.00
a0
30.00

00
30.00

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33.

33

33

33.

33

33.

33.

00

00

00

00

00

00

00

00

00

00

00

00

00

oo

00

00

00

00

00

00

00

Q0

.00

.00

00

.00

00

00

0.70
34.5¢6
0.71
34.62
0.72
34.68
0.73

34.49
0.70
34.56
0.71
34.62
0.72
34.68
0.73

34.49
0.70
34.55
0.71
34.62
0.72
34.68
0.73

34.49
0.70
34.55
0.72
34.62
06.72
34.68
0.73

34.49
0.70
34.55
0.72
34.62
0.73
34.68
0.73

34.49
0.71
34.55
0.72
34.61
0.73
34.68
6.74

34.48
0.71

34 55
0.72

34.61
0.73

34.67
0.74

34.48
0.71



Vertedouro
34.95 0.002011
Vertedouro
35.04 0.002042
Vertedouro
35.13 0.002078

Vertedouro
34.85 0.001968
Vertedouro
34.95 0.002020
Vertedouro
35.04 0.002050
Vertedoure
35.13 0.002086

Vertedouro
34.85 0.001977
Vertedouro
34.94 0.002028
Vertedouro
35.04 0.002058
Vertedouro
35.13 0.002094

Vertedouro
34.85 0.001885
Vertedouro
34.94 0.002037
Vertedouro
35 04 0.002067
Vertedouro
35,13 0.002103

Vertedouro
34.85 6.001994
Vertedouro
34.94 0.002046
Vertedouro
35.03 0.002075
Vertedouro
35.12 0.002111

Vertedouro
34.85 0.002003
Vertedouro
34.94 0.002054
Vertedouro
35.03 0.002084
Vertedouro
35.12 0.002120

Vertedouro
34.85 0.002012
Vertedouro
34.94 0.002063
Vertedouro
35.03 0.002093
Vertedouro
35.12 0.002129

Vertedouro
34 .85 0.002020
Vertedouro

87

87.

87.

86.

86.

86.

86.

85.

B5.

85.

B85

84.
84.
84.

84.

83.
83.

83.

83

B2.
B2.
82.

82.

81.

81.

81.

80.

8G.

2.90

2.81

2.5%0

2.81

3.00

2.71

2.82

2.72
2.82

2.91

130 00
46.33 30.00
140.00
48.29 30.00
150.00
50.14 30.00

126.00
44 .37 30.00
130.00
46.27 30.00
140.00
48.23 30.00
150.00
50.08 30.00

120.00
44.31 30.00
130.00
46.20 30.00
140.00
48.17 30.00
150.00
50.02 30.00

120.00
44,25 30.00
130.00
46.14 30.00
140.00
48.11 30.00
150.00
49.95 30.00

120.00
44.19 30.00
130.00
46.08 30.00
140.00
48.04 30.00
150.00
495.89 30.00

120.00
44.13 30.00
130.00
46.02 30.00
140.00
47.98 30.00
150.00
49.83 30.00

120.00
44.07 30.00
130.00
45.96 30.00
140.00
47.92 30.00
150.00
49.76 30.00

120.00
44.01 30.00
130.00

33 00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.0G
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33 00
33.00
33.00

33.00

33.00

33.00

34.54
0.72

34.61
0.73

34.67
0.74

34.48
0.71
34.54
6.72
34.61
0.73
34.67
0.74

34.48
0.71
34.54
0.72
34.61
0.73
34.67
0.74

34.48
0.71
34.54
0.73
34.60
0.73
34.67
0.74

34.47
0.71
34.54
0.73
34.60
0.74
34.66
0.74

34.47
0.72
34.53
0.73
34.60
0.74
34.66
0.75

34.47
0.72
34.53
0.73
34.60
0.74
34.66
0.75

34.47
0.72
34.53

vu( 097




34 94 0.002072
Vertedouro
35.03 0.002102
Vertedouro
35.12 0.002138

Vertedouro
34.85 ¢.002029
Vertedouro
34.94 0.002081
Vertedouro
35.03 0.002111
Vertedouro
35.12 0.002146

Vertedouro
34.84 0.002039
Vertedouro
34.94 0.002091
Vertedouro
35.03 0.002120
Vertedouro
35.12 0.002155

Vertedouro
34.84 0.002048
Vertedouro
34.94 0.002100
Vertedouro
35.03 0.002129
Vertedouro
35.12 0.002164

Vertedouro
34.84 0.002057
Vertedouro
34.94 0.002109
Vertedouro
35.03 0.002138
Vertedouro
35.12 0.002174

Vertedouro
34.384 0.0020066
Vertedouro
34.93 0.002119
Vertedouro
35.03 g.002147
Vertedouro
35.12 0.002183

Vertedouro
34.84 0.002076
Vertedouro
34.93 0.002128
Vertedouro
35.03 0.002157
Vertedouro
35.12 0.00219%92

Vertedouro
34.84 0.002086
Vertedouro
34.93 0.002138

80.

80

19.

79.

79.

19.

8.

8.

78.

78.

7.

77.

7.

77

16.

16.

6.

6.

15.

15.

15.

75.

74.

74.

T4.

T4.

73.

73.

3.02

3.02

2.73

2.84

2.93

2.74

2.84

2.94

3.03

2.86

2.85

2.75

45.90 30.00
140.00
47.86 30.00
150.00
45.70 30.00

120.00
43.95 30.00
130.00
45.83 30.00
140.00
47.79 30.00
150.00
49.64 30.00

120.00
43.89 30.00
130.00
45.77 30.00
140.00
47.73 30.00
150.00
49.57 30.00

120.00
43.83 30.00
130.00
45.71 30.00
140.00
47.67 30.00
150.00
49.51 30.00

120.00
43.77 30.00
130.00
45.64 30.00
140.00
47.60 30.00
150.00
49.44 30.00

120.00
43.70 30.00
130.00
45.58 30.00
140.00
47.54 30.00
150.00
49.38 30.00

120.00
43.64 30.00
130.00
45.52 30.00
140.00
47.47 30.00
150.00
49.31 30.00

120.00
43.58 30.00
130.00
45 45 30.00

33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33 00

33.00

33.00

33.00

0.73

34,60

0.74

34.66

0.75

34.47

0.72

34.53

0.73

34.59

0.74

34.66

0.75

34.46

0.72

34.53

0.73

34.59

0.74

34.65

0.75

34.46

0.72

34.52

0.74

34.5%

0.74

34.65

0.75

34.46

0.72

34.52

0.74

34.59

0.75

34.65

6.75

34.46

0.73

34.52

0.74

34.59

0.75

34.65

0.76

34.46

0.73

34.52

0.74

34.58

0.75

34.64

0.76

34.45

0.73

34.52

6.74

0060698



Vertedouro
35 03 0.0021¢66
Vertedouro
35.11 0.002202

Vertedouro
34.84 0.002095%
Vertedouro
34.93 0.002148
Vertedouro
35.02 0.002176
Vertedouro
35.11 0.002211

Vertedouro
34.84 0.002105
Vertedouro
34,93 0.002157
Vertedouro
35.02 0.002185
Vertedouro
35,11 0.002221

Vertedouroc
34.84 0.002115
Vertedouro
34.93 0.002167
Vertedouro
35.02 0.002195
Vertedouro
35.11 0.002230

Vertedouro
34.84 0.002125
Vertedouro
34.93 0.002177
Vertedouro
35.02 0.002205
Vertedouro
35.11 0.002240

Vertedouro
34.83 0.002135
Vertedouro
34.93 0.002188
Vertedouro
35.02 0.002215
Vertedouro
35.11 0.002250

Vertedouro
34.83 0.002145
Vertedouro
34.93 0.002198
Vertedouro
35,02 0.002225
Vertedouro
35.11 0.002260

Vertedouro
34.83 0.002156
Vertedouro
34.93 0.002208
Vertedouro

73.

73.

12.

72.

72.

72.

71.

71.

71.

T1.

70.

70.

70.

70.

69.

69.

69.

69.

68.

68.

68.

68.

67.

67.

67.

67.

66.

66

66.

3.05

2.96

2.87

3.05

2.717

2.87

2.88
2.97

3.07

3.07

2.89

140.00
47.41 30.00
150.00
49.24 30.00

120.00
43.52 30.00
130.00
45.39 30.00
140.00
47.34 30.00
150.00
49.18 30.00

120.00
43.45 30.00
130.00
45.32 30.00
140.00
47.28 30.00
150.00
49.11 30.00

120.00
43 39 30.00
130.00
45.26 30.00
140.00
47.21 30.00
150.00
49.04 36.00

120.00
43.33 30.00
130.00
45.19 30.00
140.00
47.14 30.00
150.00
48.98 30.00

120.00
43.26 30.00
130.00
45.13 30.00
140.00
47.08 30.00
150.00
48.91 30.00

120 00
43.20 30.00
130 Q0
45.06 30.00
140.00
47.01 30.00
150.00
48.84 30.00

120.00
43.13 30.00
130.00
45.00 30.00
140.00

33 00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00

33.00

34.58
0.75

34.64
0.76

34.45
0.73
34,51
0.74
34.58
0.75
34.64
0.76

34.45
0.73
34.51
0.74
34.58
0.75
34.64
0.76

34.45
0.73
34.51
0.75
34.57
0.75
34.64
0.76

34.44
0.74
34.51
0.75
34.57
0.76
34.63
0.77

34.44
0.74
34.50
.75
34.57
0.76
34.63
G.77

34.44
0.74
34.50
0.75
34.57
0.76
34.63
0.77

34.44
0.74

34.50
0.75

34.57




35.02 0.002235
Vertedouro
35.11 0.002270

Vertedouro
34.83 0.002166
Vertedouro
34.92 0.002219
Vertedouro
35.02 0.002246
Vertedouro
35.11 0.002281

Vertedouro
34.83 0.002177
Vertedouro
34.92 0.002230
Vertedouro
35.02 0.002256
Vertedouro
35.11 0.002291

Vertedouro
34.83 0.002188
Vertedouro
34.92 0.002240
Vertedouro
35.02 0.002267
Vertedouro
35.11 0.002301

Vertedouro
34.83 0.002198
Vertedouro
34.92 0.002251
Vertedouro
35.01 0.002277
Vertedouro
35.10 0.002312

Vertedouro
34.83 2.002209
Vertedouro
34.92 0.002262
Vertedouroc
35.01 0.002288
Vertedouro
35.1¢0 0.002323

Vertedouro
34.83 0.002220
Vertedouro
34.92 0.002273
Vertedouro
35.01 0.002299
Vertedouro
35.10 0.002333

Vertedouro
34.83 0.002232
Vertedouro
34.92 0.002285
Vertedouro
35.01 0.002310

66.

65.
65.
65.

65.

64.
64.
64.

64.

63.
63.
63.

63.

62.

62.

62.

62.

61.
61.
6l.

6l.

60.
60.
60.

60.

59.
59.

59.

2.90

2.89

2.79
2.90

3.00

Z2.80

3.00

2.80

3.00

46.94 30.00
150.00
48.77 30.060

120.00
43.07 30.00
130.00
44.93 30.00
140.00
46.88 30.00
150.00
48.70 30.00

120.00
43.00 30.00
130.00
44.86 30.900
140.00
46.81 30.00
150.00
48.64 30.00

120.00
42.94 30.00
130.00
44.80 30.00
146.00
46.74 30.00
150.00
48.57 30.00

120.00
42.87 30.00
130.00
44.73 30.00
140.00
46.67 30.00
150.00
48.50 30.00

120.00
42.80 30.00
130.00
44,66 30.00
140.00
46.60 30.00
150.00
48.43 30.00

120.00
42.74 30.00
130.00
44 .59 30.00
140.00
46.54 30.00
150.00
48.36 30.00

120.00
42.67 30.00
130.00
44.52 30.00
140.060
46.47 36.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00

33.00

33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00

33.00

0.7¢6
34.63
0.77

34.44
0.74
34.50
0.75
34.56
0.76
34.62
0.77

34.43
0.74
34.50
0.76
34.56
0.76
34.62
0.77

34.43
0.75
34.49
0.76
34.56
0.77
34.62
0.77

34.43
0.75
34.4%
0.76
34.56
0.77
34.62
0.78

34.43
0.75
34.49
0.76
34.55
0.77
34.61
0.78

34.43
0.75
34.49
0.76
34.55
0.77
34.61
0.78

34.42
0.75

34.48
0.77

34.55
.77

[ ongp)

<o

e




Vertedouro
35.10 0.002344

Vertedouro
34.82 0.002243
Vertedouro
34.92 0.002296
Vertedourc
35.01 0.002321
Vertedouro
35.10 0.002355

Vertedouro
34 82 0.002255
Vertedouro
34,82 0.002307
Vertedouro
35.01 0.002332
Vertedouro
35.190 0.002366

Vertedouro
34.82 0.002266
Vertedouro
34.92 0.002319
Vertedouro
35.01 0.002344
Vertedouro
35.10 0.002378

Vertedouro
34.82 6.002278
Vertedouro
34.92 0.002331
Vertedouro
35.01 0.002355
Vertedouroc
35.10 0.002389

Vertedouro
34.82 0.002290
Vertedouro
34.91 0.002343
Vertedouro
35.01 0.002367
Vertedouroc
35.10 0.002401

Vertedouro
34.82 0.002302
Vertedouro
34.91 0.002355
Vertedouro
35.01 0.002379
Vertedouro
35.10 0.002412

Vertedouro
34.82 0.002314
Vertedouro
34.91 0.002367
Vertedouro
35.01 0.002391
Vertedouro

59

58.
58.
58.

58.

57.
57.
57.

57.

56.
56.
56.

56.

55.
55.
55.

55.

54.
54.
54.

54,

53.
53.
53.

53.

52.
52.
52.

52.

3.11

2.92

3.02

2.93

2.83

2.93

3.03

3.12

2.83

3.03

3.12

3.05

150.00
48.29 30.00

120.00
42.60 30.00
130.00
44.45 30.00
140.00
46.40 30.00
150.00
48.22 30.00

120.00
42.54 30.00
130.00
44.39 30.00
140.00
46.33 30.00
150.00
48.15 36.00

120.060
42.47 30.00
130.00
44 .32 30.00
140.00
46.26 30.00
150.00
48.07 30.00

120.00
42.40 30.00
130.00
44.25 30.00
140.00
46.19 30.00
150.00
48.00 30.00

120.00
42.33 30.00
130.00
44.18 30.00
140.00
46.11 30.00
150.00
47 93 30.00

120.00
42.26 30.00
130.00
44.10 30.00
140.00
46.04 30.00
150.00
47.8% 30.00

120.00
42.19 30.00
130.00
44.03 30.00
140.00
45.97 30.00
150.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

34.61
0.78

34.42
0.75
34.48
0.77
34.55
0.77
34.61
0.78

34.42
0.76
34.48
0.77
34.54
0.78
34.61
0.79

34.42
0.76
34.48
0.77
34.54
0.78
34.60
0.79

34.41
0.76
34.48
0.77
34.54
0.78
34.60
0.79

34.41
0.76
34.47
0.77
34.54
0.78
34.60
0.79

34.41
0.76
34.47
0.78
34.54
0.78
34.60
0.79

34.41
0.77
34.47
g.78
34.53
0.79
34.59

000101




35.10 0.002424
Vertedourc
34.82 0.002326
Vertedouro
34.91 0.002380
Vertedouro
35.00 8.002403
Vertedouro
35.09 0.00243¢6

Vertedouro
34.82 0.002339
Vertedouro
34.91 0.002392
Vertedouro
35.00 0.002415
Vertedouro
35.09 0.002448

Vertedouro
34.82 0.002352
Vertedouro
34.91 6.002405
Vertedouro
35.00 0.002427
Vertedouro
35.09 0.002460

Vertedouro
34.82 0.002365
Vertedouro
34,91 0.002418
Vertedouro
35.00 0.002440
Vertedouro
35.09 0.002473

Vertedouro
34.81 0.002377
Vertedouro
34.91 0.002431
Vertedouro
35.00 0.002453
Vertedouro
35.09 0.002485

Vertedouro
34.81 0.002391
Vertedouro
34.91 0.002444
Vertedouro
35.00 6.002465
Vertedouro
35.09 0.002498

Vertedouro
34.81 0.002404
Vertedouro
34.91 0.002457
Vertedouro
35.00 0.002478
Vertedouro
35.09 0.002510

51.

51.

51.

51.

50.

50.

50.

50.

49.

49,

49.

49.

48.

48.

48.

48.

47.

47.

47.

47.

46.

46.

46.

46.

45,

45,

45,

45.

3.14

3.06

3.15

2.86

2.97

3.17

47.79 30 00
120.00
42.12 30.00
130.00
43.98 30.00
140.00
45.90 30.00
1506.00
47.71 30.00

120.00
42.05 30.00
130.00
43.89 30.00
140.00
45.83 30.00
150.00
47.64 30.00

120.00
41.98 30.00
130.00
43.82 30.00
140.00
45.75 30.00
150.00
47.57 30.00

120.060
41.91 30.00
130.00
43.75 30.00
140.00
45.68 30.00
150.00
47.49 30.00

120.00
41.84 30.00
130 00
43.67 30.00
140.00
45.61 30.00
150.00
47.42 30.00

120.00
41.77 30.00
130.00
43.60 30.00
140.00
45.53 30.00
150.00
47.34 30.00

120.00
41.70 30.00
130.00
43.53 30.00
140.00
45.46 30.00
150.00
47.27 30.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

34.40
06.77
34.47
0.78
34.53
0.79
34.59
0.80

34.40
0.77
34.46
0.78
34.53
0.79
34.59
0.80

34.40
0.77
34.46
0.78
34.53
0.79
34.59
0.80

34.40
.77
34.4¢
0.79
34.52
0.79
34.58
0.80

34.40
0.78
34.46
0.79
34.52
0.79
34.58
06.80

34.39
0.78
34.45
0.79
34.52
0.80
34.58
0.81

34.39
0.78
34.45
0.79
34.52
0.80
34.58
0.81

006102



Vertedouro
34.81 0.002418
Vertedouro
34,91 0.002471
Vertedouro
35.00 0.002492
Vertedouro
35.09 0.002523

Vertedouro
34.81 0.002431
Vertedouro
34.90 0.002484
Vertedouro
35.00 0.002505
Vertedouro
35.09 0.002536

Vertedouro
34.81 0.002445
Vertedouro
34.90 0.002498
Vertedouro
35.00 0.002518
Vertedouro
35.09 0.002550

Vertedouro
34.81 0.002459
Vertedouro
34.90 0.002512
Vertedouro
35.00 0.002532
Vertedouro
35.09 0.002563

Vertedouro
34.81 0.002473
Vertedouro
34.90 0.002526
Vertedouro
34,99 0.002546
Vertedouro
35.08 0.002577

Vertedouro
34.81 0.002488
Vertedouro
34.90 0.002541
Vertedouro
34,99 0.002560
Vertedouro
35.08 0.002590

Vertedouroc
34.81 0.002502
Vertedouro
34.90 0.002555
Vertedouro
34,99 0.002574
Vertedouro
35.08 0.002604

44.

44.

44,

44.

43.

43.

43.

43.

42,

42.

42

42.

4%.

41.

41.

41.

40.

40.

40.

40.

39.

39.

39

38.

38.

38.

38

2.88

3.00

2.89

3.00

2.90

3.10

3.21

120 06O
41 62 30.00
136.00
43.45 30.00
140.00
45.38 30.00
150.00
47.19 30.00

120.00
41.55 30.00
130.00
43.38 30.060
140.00
45.31 30.00
150.00
47.12 30.00

120.00
41.48 30.00
130.00
43.30 30.00
14¢.00
45.23 30.00
150.00
47.04 30.00

120.00
41.40 30.060
130.00
43.23 30.00
140.00
45.1¢ 30.00
150.00
46.96 30.00

120.00
41.33 30.00
130.00
43.15 30.00
140.00
45.08 30.00
150.00
46.88 30.00

120.00
41.26 30.00
130.00
43.08 36.00
140 00
45.00 30.00
150 00
46.81 30.00

120.00
41.18 30.00
130.00
43.00 30.00
140.00
44.93 30.00
150.00
46.73 30.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

34.39
0.78
34.45
0.79
34.51
G.80
34.57
0.81

34.39
G.78
34.45
0.80
34.51
0.80
34.57
0.81

34.38
0.79
34.44
0.80
34.51
0.80
34.57
0.81

34.38
0.79
34.44
0.80
34.51
0.81
34.57
0.81

34.38
0.79
34.44
0.80
34.50
0.81
34.56
0.82

34.38
0.79
34.44
0.80
34.50
0.81
34.56
0.82

34.37
0.79
34.43
G.81
34.50
0.81
34.56
0.82

0u0103



Vertedouro
34.80 0.002517
Vertedouro
34.90 0.002570
Vertedouro
34.99 0.002588
Vertedouro
35.08 0.002618

Vertedouro
34.80 0.002532
Vertedouro
34.90 0.002585
Vertedouro
34.99 0.002603
Vertedouro
35.08 0.002633

Vertedouro
34.80 0.002548
Vertedouro
34.90 0.002600
Vertedouro
34.99 0.002617
Vertedouro
35.08 0.002647

Vertedouro
34.80 0.002563
Vertedouro
34.90 0.002¢16
Vertedouro
34.99 0.002632
Vertedouro
35.08 0.002662

Vertedouro
34.80 0.002579
Vertedouro
34.90 0.002631
Vertedouro
34.99 0.002647
Vertedouro
35.08 0.002677

Vertedouro
34.80 0.002595
Vertedouro
34.89 0.002647
Vertedouro
34.99 0.002663
Vertedouro
35.08 G.002692

Vertedouro
34.80 0.002611
Vertedouro
34.89 3.002663
Vertedouro
34.99 0.002678
Vertedouro
35.08 0.002707

Vertedouro

37.
37.
37.

37.

36.
36.
36.

36.

35.
35.
35.

35

34.
34.
34.

34.

33.
33.
33.

33.

32.
32.
32.

32.

31.
31.
31.

31.

306.

3.03

3.23

2.94
3.05
3.14

3.23

2.94

3.05

2.95

3.08

120.00
41.10 30.00
130.00
42.92 30.00
140.00
44.85 30.00
150.00
46.65 30.00

120.00
41.03 30.00
130.00
42 .84 30.00
140.00
44.77 30.00
150.00
46.57 30.00

120.00
40.95 30.00
130.00
42.77 30.00
140.00
44.69 30.060
150.00
46.49 30.00

120.00
40.88 30.00
130.00
42.69 30.00
140.00
44.61 30.00
156.00
46.41 30.00

120.00
40.80 30.00
130.00
42.61 30.00
140.00
44.53 30.00
150.00
46.33 30.00

120.00
40.72 30.00
130.00
42.53 30.00
140.00
44.45 30.00
150.00
46.25 30.00

120.00
40.64 30.00
130.00
42.45 30.00
140.00
44 .37 30.00
156.00
46.17 30.00

120.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00

34.37

0.80

34.43

0.81

34.50

0.81

34.56

0.82

34.37

0.80

34.43

0.81

34.49

0.82

34.55

6.83

34.37

0.80

34.43

0.81

34.4%

0.82

34.55

0.83

34.36

0.80

34.42

0.81

34.49

0.82

34.55

0.83

34.36

0.81

34.42

0.82

34.49

0.82

34.55

0.83

34.36

0.81

34.42

0.82

34.48

0.83

34.54

0.83

34.3¢

0.81

34.42

0.82

34.48

0.83

34.54

0.84

34.35

000104



34 80 0.002627
Vertedouro
34.89 0.002680
Vertedouro
34.99 0.002694
Vertedouro
35.08 0.002722

Vertedouro
34.80 0.002644
Vertedouro
34.89 0.002696
Vertedouro
34.99 0.002710
Vertedouro
35.08 0.002738

Vertedouro
34.80 0.,0026061
Vertedouro
34.89 0.002713
Vertedouro
34.98 0.00272¢6
Vertedouro
35.07 0.002754

Vertedouro
34.80 0.002678
Vertedouro
34.89 0.002730
Vertedouro
34.98 0.002742
Vertedouro
35.07 ¢.002770

Vertedouro
34.80 0.002695
Vertedouro
34.89 0.002747
Vertedouro
34.98 0.002759
Vertedouro
35.07 0.002786

Vertedouro
34.79 0.002713
Vertedouro
34.89 0.002765
Vertedouro
34.98 0.002776
Vertedouro
35.07 0.002803

Vertedouro
34.79 0.002731
Vertedouro
34.89 0.002782
Vertedouro
34.98 0.002793
Vertedouro
35.07 0.002819

Vertedouro
34.79 0.002749

30

30.

30.

29.

29

29

29.

28.

28.

28.

28.

27.

27.

27.

27.

26.

26.

26.

26.

25.

25.

25.

25.

24.

24

24,

24.

23.

3.25

3.07

3.17

3.10

3.29

40.56 30.00
130.00
42.37 30.00
140.00
44 29 30.00
150.00
46.09 30.00

120.00
40.48 30.00
130 00
42.29 30.00
140.00
44.21 30.00
150.00
46 01 30.00

120.00
40 40 30.00
130.00
42.21 30.00
140.00
44.13 30.00
150.00
45.92 30.00

120.00
40 32 30.00
130.00
42.12 30.00
140.00
44.05 30.00
150.00
45.84 36.00

120.00
40.24 30.00
130.00
42.04 30.00
140.00
43.97 30.00
150.00
45.76 30.00

120.00
40.16 30.00
130.00
41.96 30.00
140.00
43.88 30.00
150.00
45.67 30.00

120.00
40.08 30.00
130.00
41.88 36.00
140.00
43.80 30 00
150.00
45.59 30.00

120.00
40 00 30.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

0.81
34.41
0.82
34.48
0.83
34.54
0.84

34.35
0.81
34.41
0.83
34.47
0.83
34.53
0.84

34.35
0.82
34.41
6.83
34.47
0.83
34.53
0.84

34.34
0.82
34.490
0.83
34.47
0.84
34.53
0.85

34.34
0.82
34.40
0.83
34.47
0.84
34.53
0.85

34.34
0.82
34.40
0.84
34.46
0.84
34.52
0.85

34.34
0.83
34.40
0.84
34.46
0.84
34.52
0.85

34.33
0.83

0u6105




Vertedouro
34.89 0.002801
Vertedouro
34.98 0.002810
Vertedourc
35.07 0.002836

Vertedouro
34.79 0.002767
Vertedouro
34.89 0.002819
Vertedouro
34.98 0.002828
Vertedouro
35.07 0.002853

Vertedouro
34.79 0.002786
Vertedouro
34.89 0.002837
Vertedouro
34.98 0.00284¢6
Vertedouro
35.07 0.002871

Vertedouro
34.79 4.002805
Vertedouro
34.88 0.002856
Vertedouro
34.98 0.002864
Vertedouro
35.07 0.002889

Vertedouro
34.79 0.002825
Vertedouro
34.88 0.00287¢
Vertedouro
34.98 0.002882
Vertedouro
35.07 0.002907

Vertedouro
34 79 0.002844
Vertedouro
34.88 0.002895
Vertedouro
34.98 0.002901
Vertedouyro
35.07 0.002925

Vertedouro
34.79 0.002864
Vertedouro
34 88 0.002915
Vertedouro
34.98 0.002920
Vertedouro
35.07 0.002943

Vertedouro
34.79 3.002885
Vertedouro

23.*

23.*

22.%*

22.*

21._%

21.%*

20.*

20.*

19.*

19.*

18.*

18.*

18.*

17.*

17.+*

l6.*

3.20

3.12

3.21

3.01

3.23

3.23

3.33

3.04

3.15

3.24

130.00
41.79 30.00
140.00
43.71 30.00
156.00
45.50 30.00

120.00
39.91 30.00
130.00
41.71 30.00
140.00
43.63 30.00
150.00
45.42 30.00

120.00
39.83 30.00
130.00
41.62 30.00
140.00
43.54 36.00
150.00
45.33 30.00

120.00
39.75 30.00
130.00
41.54 30.00
140.00
43.46 30.00
150.00
45.24 30.00

120.00
39.66 30.00
130.00
41.45 30.00
140.00
43.37 30.00
150.00
45.16 30.00

120.00
39.58 30.00
130.00
41.36 30,00
140.00
43.29 30.00
150.00
45.07 30G.00

120.00
39.49 30.00
130.00
41.28 30.00
140.00
43.20 30.00
150.00
44.98 30.00

120.00
39.40 30.00
130.00

33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.060

33.00
33.00
33.00

32.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00

33.00

34.39
0.84

34.46
0.85

34.52
0.85

34.33
0.83
34.39
0.84
34.45
0.85
34.51
0.86

34.33
0.83
34.39
0.85
34.45%
6.85
34.51
0.86

34.33
0.84
34.39
0.85
34.45
0.85
34.51
0.86

34.32
0.84
34.38
0.85
34.45
0.86
34.51
0.86

34.32
0.84
34.38
0.85
34.44
0.86
34.50
0.87

34.32
0.85
34.38
0.86
34.44
0.86
34.50
0.87

34.31
0.85
34,37

0006106



34.88 0.002935
Vertedouro
34.97 0.002939
Vertedouro
35.07 0.002962

Vertedouro
34.79 0.002905
Vertedouro
34.88 0.002955
Vertedouro
34.97 0.002959
Vertedouro
35.07 0.002981

Vertedouro
34.78 0.00292¢6
Vertedouro
34.88 0.002976
Vertedouro
34.97 0.002979
Vertedouro
35.06 €.003000

Vertedouro
34.78 0.002948
Vertedouro
34.88 0.002997
Vertedouro
34.97 0.002999
Vertedouro
35.06 £.003020

Vertedouro
34.78 0.002969%
Vertedouro
34.88 0.003019
Vertedouro
34,97 0.003019
Vertedouro
35.06 0.003040

Vertedouro
34.78 0.002992
Vertedouro
34.88 0.003041
Vertedouro
34.97 0.003040
Vertedouro
35.06 0.0063072

Vertedouro
34 78 0.003014
Vertedouro
34.88 0.00307¢6
Vertedouro
34.97 0.003074
Vertedouro
35.06 0.003106

Vertedouro
34.78 0.003051
Vertedouro
34.88 0.003113

16.

16.

15.

15.

15.

15.

14,

14.

14

14.

13.

13.

13,

13.

12.

1z,

1z,

12.

11.

11.

11.

11.

10.

10.

10.

10.

*

3.05

3.16

3.06

3.27

3.36

3.18

3.27

3.28

41.19 30.00
140.00
43.11 30.00
150.00
44_89 30.00

120.00
39.32 30.00
130.00
41.10 30.00
140.00
43.02 30.00
150.00
44.80 30.00

120.00
39.23 30.00
130.00
41.01 30.00
140.00
42.93 30.00
150.00
44,71 30.00

120.00
39.14 30.00
130.00
40.92 30.00
140.00
42.84 30.00
150.00
44.62 30.00

126.00
39.05 30.00
130.00
40.83 30.00
140.00
42.75 30.00
150.00
44.53 30.00

120.00
38.96 30.00
130.00
40.74 30.00
140.00
42.66 30.00
150.00
44,38 30.00

120.00
38.87 30.00
130.00
40.59 30.00
140.00
42.51 30.00
150.00
44.23 30.00

120.00
38.73 30.00
130.00
40.44 30.00

33.00

33.00

~3.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

33.00

0.86
34.44
0.86
34 50
0.87

34 31
0.85
3437
0.86
34.43
0.87
34.49
0.87

34.31
0.85
34.37
0.87
34.43
0.87
34.49
0.88

34.31
0.86
34.36
0.87
34.43
0.87
34.49
0.88

34.30
0.86
34.36
0.87
34.43
0.88
34.49
0.88

34.30
0.86
34.36
0.87
34.42
0.88
34.48
0.89

34.30
0.87
34.35
0.88
34.42
0.88
34.48
0.89

34.29
0.87

34.35
0.88

)
c.

<




Vertedouro
34,97 0.003109
Vertedouro
35.06 0.003141

Vertedouro
34.78 0.003088
Vertedouro
34.87 0.003151
Vertedouro
34,97 0.003145
Vertedouro
35.06 0.003176

Vertedouro
34.78 0.003127
Vertedouro
34.87 0.0031%0
Vertedouro
34.97 0.003183
Vertedouro
35.06 0.003213

Vertedouro
34.78 0.003167
Vertedouro
34.87 0.003231
Vertedouro
34 97 0.003221
Vertedouro
35.06 0.003265

Vertedouro
34.78 0.003209
Vertedouro
34,87 0.003288
Vertedouro
34.96 0.003276
Vertedouro
35.06 0.0603320

Vertedouro
34.78 0.003252
Vertedouro
34.87 0.003349
Vertedouro
34.96 0.003333
Vertedouro
34.306

0.99

35.05

Vertedouro
34.77 0.003297
Vertedouro
34.24

0.99
Vertedouro
34.30

0.59
Vertedouro
34.36

0.99

34.86

34.96

35.05

Vertedouro

9_*
3.30

9_*
3.40

g.*
3.11

8_*
3.23

g *
3.32

8.*
3.41

7.*
3.12

7.*
3.24

T
3.33

T.*
3.43

6_*
3.13

6.~
3.25

6.*
3.34

6.*
3.44

5_*
3.15

5.*
3.27

5.*
3.36

5.*
3.46

4.%*
3.16

4.*
3.29

4.*
3.38

4.*
0 003859

3_*
3.17

3.*
0.003979

3.*
0.003938

3.*
0.003894

2.%

140.

42.36

150.

44,08

120.

38.58

130.

40.29

140.

42.21

150.

43.93

120.

38.43

130.

40.14

140,

42,06

150.

43.77

120.

38.28

130.

39.98

140.

41.90

150.

43.55

120.

38.12

130.

39.76

140.

41.68

150.

43.33

120.

37.97

130.

39.54

140.

41.46

150.

3.63

120.

37.81

130.

3.47

140.

3.56

150.

3.64

120.

00
30.00

00
30.00

00
30.00
GG
30.00
00
30.00
00
30.00

00
30.00
00
30.00
00
30.00
t]4]
30.00

co
30.00
00
30.00
00
30.00
00
30.00

00
30.00
t]0]
30.00
00
30.00
00
30.00

00
30.00
00
30.00
00
30.00
00
41.35

00
30.00

60
37.48

00
39.37

00
41.23

00

33.00

33.00

33.00

33.00

33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

33.00
33.00
33.00

33.00

30.

33.00

33.00

30.

33.00

30.

33.00

30.

33.00

34.41
0.89

34.47
0.90

34.29
0.88
34.34
0.89
34.41
0.89
34.46
0.90

34.28
0.88
34.34
0.89
34.40
0.90
34.46
0.91

34.28
0.89
34.33
0.90
34.40
0.9%0
34.45
0.91

34.27
0.89
34.33
0.91
34.39
0.91
34.44
0.92

34,27
0.90

34.32
0.91

34.38
0.92

34.38
00

34.26
0.%0

34.25
o0

34.31
00

34.38
GO

34.25




34.77 0.003361
Vertedouro
34.24

1.00
Vertedouro
34.30

1.00
Vertedouro
34.36

0.99

34.8¢

34.96

35.05

Vertedouro
34.17
0.99
Vertedouro
34.24
1.00
Vertedouro
34.30
1.00
Vertedouro
34,36
1.00

34.77

34.86

34.96

35.05

Vertedouro
34.18
1.00
Vertedouro
34.24
1.01
Vertedouro
34.30
1.00
Vertedouro
34.36
i1.00

34.77

34.86

34.96

35.05

3.19
2.*
0.004020

o
0.003977

2 *
0.0035830
1.+
0.004067

1.+
0.004063

1.~
0.004016

1_*
0.003967

0
0.004113

0
0.004107

0
0.004057

0
0.004005

37.58

130.

3.48

140.

3.57

150.

3.65

120.

3.39

130.

3.49

140.

3.58

150.

3.66

120.

3.40

130.

3.50

140.

3.58

150.

3.67

30.00
00
37.36

00
39.25

60
41.11

00
35.43

00
37.24

00
39.13

00
41.00

00
35.31

00
37.12

00
39.01

00
40.88

0.91

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

33.00
30.00

34.25
34.31

34 37

34.18
34.24
34.30

34.37

34.18
34.24
34.30

34.36

00l

1

09
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ANALISE DE ESTABILIDADE DE TALUDES EM SOLC
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* *
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PROBLEMA CATUl

COORDENADAS

X

25.30
31.30
37 30
68 69

(M)

DO TALUDE

18

Y

21.
21.

26
91
el
91
22

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop $Simplificado
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PROBLEMA+ CATUl

COORDENADAS (M}

MATERIAL

G AN s s s s WWWRNNMRNMNMNRODRONNOMNNRE R e

31.

31

13
33

37.
37.

38
38

62.

63
€4
37
61
63

63.

61
62
68
68
64

62.

68

68.

DOS

GO
56
20
36
.56
.72
01
01
20
30
30
20
27
24
68
.20
9e
98
98
48
19
69
68
68
69
.00
69

MATERIAIS

NSRS

=
SO TOUU DO DR DD ~F~-dJD DA GO H OO

Y

24
.26
13
.91
.28
26
.96
94
.23
.91
.91
W23
.22
22
22
23
.22
22
22
22
.72
.72
.22
22
22
22
.0GC
.00

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATUl

PARAMETROS GEQTECNICOS DOS MATERIAIS

MATERIAL COESAQ VAR DA COESAO  ANGULO DE ATRITO PESO ESPECIFICC

(TF/M2} (TF/M2/M) (GRAUS) {TE/M3)
1 ¢ 00 0 00 35 00 2 00
2 € 40 G.00 27 4% 1 78
3 0 00 0 00 30.900 1 85
4 g 00 0.00 33 00 1.30
5 0 20 0 00 35 0 2.00
6 0 00 0.00 30.00 1 85

IPT-ESTABLl/PC -~ Analise de Estabilidade de Taludes - Bishep Simplificade
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PROBLEMA: CATUl

VALOR DE Ru CONSTANTE POR MATERIAL

MATERIAL Ru
1 0 oo
2 0.15
3 d 00
4 0 @0
5 0.0G
& 6 oo

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PRCBLEMA: CATUL

INFCRMACOES INICIAIS REFERENTES A PESQUISA DO CIRCULC CRITICO DE RUPTURA

COORDENADA X DO CENTRO DA MALHA INICIAL (M}... veee.  52.96
COORDENADA Y DO CENTRO DA MALHA INICIAL (M) e 33 63
COMPRIMENTC MAXIMO DA MALHA (M) ceen e 0.50
COMPRIMENTO MINIMO DA MALHA iMi . . . 0 10

PESQUISAS SOLICITADAS

CIRCULOS DE RUPTURA PASSANDO POR UM PONTO FIXO (XFIXO}. 25.30
{YFIXO) 18.91

.CIRCULOS DE RUPTURA TANGENCIANDO A COTA Y (M) e s 3.27
CIRCULC DE RUPTURA COM RAIC CONSTANTE (M} . ..... 28.41
COEFICIENTE DE SEGURANCA INICIALMENTE ASSUMIDGC. . .. . 1.40

IPT-ESTAB1/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATUL

CIRCULC CRITICO DE RUPTURA

COORDENADA X DO CENTRO (M).. . ..... 57.28
COORDENADA Y DO CENTRO (M}.. ....... 32.25
RAIC (M) M - - . . 28 41
COEFICIENTE DE SEGURANCA e 2.217
ITERACQES. o . e 5

IPT-ESTABL/PC -~ Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA* CATU1

R T s WD

T el e Tl = S gy Wy
DR W O WD

=

=
0

2C
21
22
23
24
25
2€
27
28

COORDENADAS
CENTRC DIR

ESQ.

30.
31.
31.
31.

33

37.
37.
37.
38.
38.

42

43,
45.
49.
s3.

57
61

62.

62

62.
62.
62.
€3.

54

04

67.
68.
68.

SNNE LD ONNNMWO OOMNB W E R WNWDND O WNNWD

INFCRMACOES

31.
31.
31.
3z.

35

37.

37
37
38
40
43
44

47.
51.
55.
59.

61

62.

62

62,

62

63.

63
64
66

67.

68
6B

N MR WA OWNE WA DWW NWD W N WNS

(M

31

31,
31.

33
37
37

37.
38.

38
42
43

45,
49,
53.

57

€l.

62

62.
62.
62.
62.
63.

64
€4
67

68,

68

68.

X

o R ) ORN DNWO OO E IO R WD W RO WRNN

COORDENADAS
ES5Q. CENTRO
21.7 21.8
21.8 21.8
21.9 21.9
21 9 21 9
21 & 21.8
21 ¢ 21 8
229 21 9

19 21 7
21 5 21.4
21 4 ¢ 5
19 = 19.1
18.6 18.1
17 6 16 7

5 7 14.8
13 8 129
12.0 110
1¢ 1 9 8

9.6 9.6

9.6 9.5

9.4 9 4

g 3 9.3

g 2 g1

8 9 g8 8

g 6 2.4

8 2 75

& 8 € 7

6 5 € 4

& 2 € 2

D

»

(M}

Y

IR

G YO G 0 GO O W W W DWW

N . - . .
NN oD WNWE AR OW-I0 O WS DO W0WWWo o

LAMELAS

PESO COESAO ANGULO PRESSAC

(T}

o

SO MN®DCOoOO

=
H

~]

Lol B« I & N IREN B - L)
QD O W= =
soa s

o

—
O

<o

PRSI o el (S

W Lo N R N

-1 W

O MNEFEF MO-2W OO D000 E DO

o

O QOO 0O OO0 O0O OO OO D

O o0 OO

(T/M2}

QO 00000 OO0 B C OO d bbb O

.
o

o OO

35

27.

27
21

27.

27
30
3G
30

27.
27.
30.

30

30.

30

30.
30.

30
30

3¢C.

30

30.
30.

390
30
33
33
33

LY SN S ]

COC OO OO0 OO i da O DO i

<o

Lo B e I Y o Y e B

ATRITO NEUTRA
{GRAUS)

{T/M2)

COO0O QOO0 COOWNOOONINLOOGOO

OO O OO OUOOOOCOODOOGOOA®mMOCODMW-JWwo
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PROBLEMA. CATUl

RELACAO DAS DEZ

CENTRO X

57

57

57

57

57.

57.

57.

57.

57

57

28

.28

18

.38

13

28

18

06

43

50

SUPERFICIES

CENTRO Y

32.

32

32.

32,

32.

32.

32

32.

32.

32.

25

.35

25

35

25

40

35

17

40

40

DE RUPTURA

RAIO

28,

28.

28

28.

28

28.

28

28

28

411

41

41

41

41

41

41

.41

MAIS CRITICAS

Cs

2 217

2.220

2 220

2.221

2.222

2 222

2.223

2.223

2.224

2.225




- — !
- E
-~ - V
1
4
e
¥ - o
-
-3
Y -

w0120



AR AR RS AR RS AR SRR AR AR R Rl RS R EREEREREEEEEEEEEEEEEEER LT E PR e

-*
* IPT-ESTABLl/PC - V. 2 0
* ANALISE DE ESTABILIDADE DE TALUDES EM 30LO
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* PROBLEMA: CATUZ2
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*
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*
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PRCBLEMA: CATUZ

COORDENADAS (M) DO TALUDE

X Y
-20 00 6 26
¢ GO 6 26
25.30 18.91
31.30 21.91
37 30 21 91
43.30 18 81
68 69 6 22
89 00 6.22

TPT-ESTABL/PC -~ Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATU2Z

COORDENADAS (M)

MATERIAL

31
31

33
37
37

38
62

37

63

68
68
64
62
68

SN e Bl B R WRWNNNNONNDNONMDDNNNRE P 2

13.

38.

63.

€4.

61.
63.

6l.
62.

68.

DOs

X

.00
56
20
30
36
72
01
01
.2G
30
30
.20
27
24
68
.20
98
o8
98
97
48
19
69
.68
68
69
00
69

MATERIAIS

AN\ ]

=

OO AT HIDXRNCTDI-JOOHREHATRE - OO

Y

.24

26
13
91

.26
.26

96

.94
23
-91
.91
.23
.22

22

.22

23

.22

22

.22

22
72

.72
.22

22

.22
.22
.00
.06
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PROBLEMA: CATUZ

MATERIAL COESAQ
(TF/M2)

00
40
.00
00
00
00

o WN
COoOQoO oo

PARAMETROS GEOTECNICOS DOS MATERIAIS

VAR DA COESAO
(TF/M2/M)

COoOC oo

.00

00
00

.00

00
0o

ANGULO DE ATRITO
(GRAUS}

35.

27
30

33.

35
3¢

00
40
o¢
ac
00
00

PESQC ESPECIFICO
(TF/M3}

—HNRE R =N

.00
76
.85
90
00
.85

IPT-ESTAB1/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PRCBLEMA: CATUZ

VALOR DE Ru CONSTANTE POR MATERIAL

MATERIAL RU
1 0.00
P 2 15
3 5 00
4 0.00
5 0 0GC
€ .00

IPT-BESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificade
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PROBLEMA: CATUZ2

INFORMACOES INICIAIS REFERENTES A PESQUISA DO CIRCULO CRITICO DE RUPTURA

COORDENADA X DO CENTRO DA MALHA INICIAL (M}.

COORDENADA Y DO CENTRC DA MALHA INICIAL (M)

COMBRIMENTO MAXIMO DA MALHA (M} .......

COMPRIMENTO MINIMO DA MALHA (M}
PESQUISAS SOLICITADAS.

CIRCULOS DE RUPTURA PASSANDO POR UM PONTO FIXO

CIRCULOS DE RUPTURA TANGENCIANDO A COTA Y (M)..

CIRCULO DE RUPTURA COM RAIC CONSTANTE (M)...

COEFICIENTE DE SEGURANCA INICIALMENTE ASSUMIDO..

(XFIXO).
(YFIXO) .

58.56

39.84

1.00

0.10

25.30
18.91

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificado




PROBLEMA*+ CATUZ2

CIRCULO CRITICO DE RUPTURA

COORDENADA X DO CENTRO (M} .. 67 22
COORDENADA Y DO CENTRO (Mi.. .o 41.22
RAIO (M} . 41.21
COEFICIENTE DE SEGURANCA. . e 1 690
ITERACCOES...... . e e 5

IPT-ESTAB1/PC -~ Analise de Estabilidade de Taludes - Bishop Simplificade
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FROBLEMA: CATUZ

PES0 COESAC ANGULO PRESSAO

ATRITO NEUTRA

0.

INFORMACOES DAS LAMETLAS
CODRDENADAS (M} X COORDENADAS (M} Y
LAM ESQ. CENTRO DIR. E5Q CENTRO DIR.
(T} (T/M2)} (GRAUS)
1 30.9 31.1 31.2 21.7 21 8 21 9 02 0.0 35
2 31.2 31 2 3t 2 21 9 21 9 21 9 2.0 0.0 35.
3 31.2 31 3 31.3 21 2 21 8 21 9 01 6.4 27.
4 31.3 32 2 33.0 21.9 21 5 21 6 68 o4 27.
5 33 0 35.1 37.2 21 9 21 9 21 3 46 4 6.4 27.
6 37.2 37.2 37.3 21.9 21 9 21.9 08 6.4 27.
7 37.3 37.3 37.3 2t 9 21 o 21.9 0.8 0.0 30.
g 37.3 37.8 38.2 21.9 21.7 21.4 15.2 0.0 30.
9 38.2 38.3 38.3 21.4 21.4 21.4 1.7 @.¢ 30.
16 38.3 40.8 43.3 21.4 20 1 18.8 91 0 6.4 27.
11 43.3 43 6 43.9 lg.8 18.7 18 5 12.3 6 4 27.
12 43.9 44.7 45.5 18.5 18 1 17.7 30.8 0.0 30
13 45.5 48.4 51.3 17.7 16.3 14.9 119 6 0.0 30.
14 51.3 54 2 57.1 14.9 13.4 12 0 116.7 0 O 30.
13 57.1 59.5 62,0 12.0 10 8 9.6 88 7 0.0 390,
1¢ 02.0 62 0 82.0 9.6 9.5 3 5 0.2 0.0 30.
17 €2.0 62 1 62.3 9.5 9 5 9.4 4.9 0.0 30
18 62 3 62.4 62.5 9.4 9.4 5 3 3.5 0.0 30.
19 62.5 62 6 62.7 9.3 9 2 9 2 3.3 00 30
20 €2.7 63.0 63.2 g 2 31 g8 9 9.1 0.0 30.
21 63.2 63.6 64.0 8.9 8 7 8 & 11 7 0.0 30.
22 64.0 64 3 64.7 8.6 8 4 g.2 107 0.0 3¢
23 4.7 66.4 68 2 g8 2 73 6 5 47 3 0 0 30.
24 68,2 68.4 68.7 6.5 6 3 6.2 5.8 0.0 30,
25 €8.7 71 6 74.5 6 2 6 2 6 2 57 0¢C 30.
26 745 77.4 80.3 6.2 6.2 6.2 ¢.0 0.0 0
27 80.3 83 2 86.1 6.2 6.2 6.2 0.¢ 0.0 0
28 §6.1 87 5 89.0 6 2 6.2 6.2 00 0.0

DO 00 OO0 QO0QOO0OOO0 OO0 L& OOOMmEdbLOoO

(T/M2)

OO0 O0CO0ODO00OCODO0OQOOO0DOOO0OWNOODONHOOOO
COO0OO0O0O0C OO0 ONOoOCOos-~-IToOWNOO

Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA. CATUZ2

RELACAO DAS DE2

CENTRO X

67.

e7.

&7

67,

67.

67

22

12

22

12

12

SUPERFICIES

CENTRO Y

41

41,

41

41

41.

41

41

41.

41

22

12

12

22

22

09

32

.09

22

DE RUPTURA

RATO

41

41,

41.

41

41.

41

41

41

41.

21

11

21

21

08

31

08

34

21

MAIS CRITICAS

[

Cs

631

. 691

. 691

691

.692

IPT-ESTABL1/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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TALUDE DE JUSANTE - REGIME PERMANENTE
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IPT-ESTAB1/PC - V. 2 0
ANALISE DE ESTABILIDADE DE TALUDES EM SCLO

METODO DE CALCULO. BISHOP SIMPLIFICADO

PROBLEMA: CATU3

* *
* *
* *
+* *
* +*
* *
* *
* *
* *
* L
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PROBLEMA: CATU3

COORDENADAS

X

-20.

25.
31.
.30
43.
68.
89,

37

4]
co
30
30

30
69
a0

(M)

DO TALUDE

18
21
21
18

Y

26

.26

91
91
91
81l
22
22



PROBLEMA: CATU3

COQRDENADAS (M) DOS MATERIAIS

MATERIAL X Y
1 0 00 6 24
1 1 56 6.26
1 31.20 21.13
1 31 30 21 91
2 1.56 6.26
2 8.72 6.26
2 13.01 1 96
2 33 01 1 94
2 37.20 6.23
2 37.30 i8.91
2 38 30 18 91
2 38.20 7.23
2 62.27 7.22
2 63 24 8 22
2 64.68 8.22
3 37.20 6.23
3 61.98 6.22
3 63 98 g.22
4 63.98 8.22
4 61.97 6 22
4 62 48 5 72
4 68,19 5.72
4 68.69 6.22
5 64.68 8 22
5 62.68 6 22
5 68.69 6 22
6 .00 g.00
6 68.69 0.00

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificado

=
o



PRCBLEMA CATU3

PARAMETROS GEQTECNICOS DOS MATERIAIS

MATERIAL COESAO VAR. DA COESAO ANGULO DE ATRITO PESO ESPECIFICO

{(TF/M2; (TF/M2/M) (GRAUS} i TF/M3)
1 0 GO .00 35 0¢ 2 00
2 6 40 ¢ 00 27 40 1 76
3 0.05 0 0¢ 30 0C 1 85
4 0 00 0 0o 33.00 1 20
5 g 00 0 6o 35 0¢ 2.00
<] 0.9¢C 0.900 30.00 1 85

IPT-ESTAB1/PC - Analise de Estabilidade de Taludes - Bashop Simplificado
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PROBLEMA: CATU3

VALOR DE Ru CONSTANTE POR MATERIAL

MATERIAL

1

2

Ru

00

.10

.00

00

.00

00

IPT-ESPABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificado




PROBLEMA: CATU3

INFCRMACOES INICIALS REFERENTES A PESQUISA DO CIRCULO CRITICO DE RUPTURA

COCQRDENADA X DO CENTRO DA MALHA INICIAL (M). e

COORDENADA Y DO CENTRO DA MALHA INICIAL (M) . . . .

COMPRIMENTO MAXIMO DA MALHA (Mi . . e . .

COMPRIMENTC MINIMC DA MALHA (M:
PESQUISAS SOLICITADAS:

CIRCULCS DE RUPTURA PASSANDO POR UM PONTO FIXO (XFIXO)

(YFIXO) .

.CIRCULO3 DE RUPTURA TANGENCIANDO A COTA Y (M) . NP

.CIRCULO DE RUPTURA COM RAIOC CONSTANTE (M} .

COEFICIENTE DE SEGURANCA INICIALMENTE ASSUMIDO e

58.56

35 84

1 00

25 30
18.391

IPT-ESTABL/PC - Analise de Estabilidade de Taludes - Bishop Simplificadec
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PROBLEMA: CATU3

CIRCULO CRITICO DE RUPTURA

COORDENADA X DO CENTRO (M) .. .. .. . 67 22
COORDENADA Y DO CENTRO (M) ..... ... 41 22
RATO (M).... . ..... e e e e 41 21
COEFICIENTE DE SEGURANCA . .... . .. 1.710
ITERACOES .. ...  ..... e e . 5

e o e e e ko v T . - = = T T ———— 2 = o o = = e o o o = = = = o o o 7 = o o e - = — —— o —

IPT-ESTABLl/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA- CATU3

INFORMACCOCES DAS LAMELAS
COORDENADAS (M) X COORDENADAS {M; Y
LaM. ESQ. CENTRO DIR. EsSQ CENTRC DIR

1 30.9 31
2 31.2 31
3 31 2 31.
4 31.3 32
5 33.0 35
E 37.2 37
B 37 3 37.
8 37.3 37.
g 38 2 38
1G 38 3 40.
11 £3.3 43
12 i3 9 44
1z 45 5 48.
14 51.3 54.
15 57.1 33
1€ 52 0 62
17 62.0 62.
18 52.3 62.
19 £2.5 62
20 62.7 63.
21 63.2 63.
2Z 64.0 64 .
23 €4 7 606
24 58 2 68.
2k €8.7 71
2é 74.5 77
27 o 3 83
28 86.1 g7.

=l W WO R NN

TR 0Vl B W DM — OGN

31.
31.
31.
33.
37.
37.

37
38

38.

43
43
51
57

[T I
[N A

62
62

63.

64

€4,
68,

68

74
7
74,

8¢

86,

g§9.

OHF WL IOMNJONJdUVUWOORWULEUWWRNWWNOWRN

21 7 21 8 21 ¢ 02
21.9 21 9 21 9 00
21.9 21 & 21.9 01
21 & Z1 9 21 9 6 8
21.9 21 ¢ 21 & 16.4
21 9 21 8 21.9 0 8
21.% 21 9 21 9 08
21.9 21 7 1.4 15.2
21 4 2z 4 2l 4 17
21 4 20 1 B 8 g1 0
13.8 18 7 18 5 12.2
18 5 18 1 17 7 30 8
17 7 16 3 4 9 119 &
14.3 13 4 12 © il16.7
12 0 10 8 9 86 g8 7
¢ 6 g 5 & 5 g.2
9 5 ¢ 5 9 4 4 9
9.4 9 4 9 3 35
9 3 9.2 5 2 33
9 2 5 1 B 9 91
8.9 8 7 8.6 11 7
8.¢ 8 4 B 2 007
B 2 T3 6 5 47 3
6.5 ¢ 3 6 2 5.8
€ 2 6 2 ¢ 2 S 7
€ 2 € 2 € 2 30
6 2 € 2 6 2 a9
6 2 6 2 6 2 0 G

T

rESC COESAQ ANGULO PRESSAQ

ATRITQO NEUTRA
{T/M2) {GRAUS) (T/M2)

21
27

30
30

27
30

30

30

30

30
30

COO0OOUOO0OOCO Oy s OO Qb b b da OO

30

OO D00 NDOODDODOC OO0 RO MOINO O
5 .

o O OO
fan]

35,
35.

27.
27,
30.

27.

30.
30.

30.
30.

30.

30.

30.

COO0OO0O0QOO0QOOO0OO0OQOONBOCO b b BOO

O OO DR m DO

L)

CO OO O0OONRFOOQOQOHHOOOO
GO o QO

i)

OO 0O CCc oo oo
. P N
OO OO O OO Oy o
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PROBLEMA: CATUS3

RELACAC DAS DEZ

CENTRO X

67

67

67

67

67.

67.

67.

67

67.

67

22

.12

22

12

12

12

12

.25

iz

SUPERFICIES

CENTRC Y

41.

41

4

41

41,

41.

41.

41

41

41

22

1z

12

.22

22

09

DE RUPTURA

RAIO

41

41.

41.

41

41.

41.

41

41.

41.

41

21

=
[

21

21

Gs

31

og

34

21

MATS CRITICAS

Cs

.710

L7111

712

712

.712

712

712

.712

L7112

712
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KL - BERVIGOS E ENGENHARIA LTDA

TALUDE DE MONTANTE - FINAL DE CONSTRUGCAO
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IPT-ESTAB1/PC - V. 2.9 *

*

® ANALISE DE ESTABILIDADE DE TALUDES EM SOLO *
* *
METODO DE CALCULO: BISHCOP SIMPLIFICADG *

* *
* PROBLEMA: CATU19 *
:**t**w**********x**r*******f**t*g***i***********&*****w**********:
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PROBLEME CATUILC

COORDENADAS (M)} DO TALUDE

X Y
-20.060 6.26
0.00 6.22
31.30 21.92
37.30 2:1.91
43.30 i8.9:
68.69 6.22

IPT-ESTABLl/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATU10

COORDENADAS (M)

MATERIAL

a
1

31
13
33
37

37
38

63

61

DA OOl E DB WWWNNNRNNNDNODRNNRNRN RS P22 2

31.

38.
62.

64.
37.

63.
63.
61.
62.
68.
68.
64.
62,
68.
-20.
68.

DOsS

X

.00
.56
20
.30
.56
.12
.01
.01
.20
.30
30
20
27
.27
68
20
.98
98
98
98
48
19
69
68
69
69
0o
69

MATERIAIS

OSSO MO ® O O @ ]
s e 8 e s e

.22
.72
T2
.22
.22
.22
.22
.00
.00

IPT-ESTAB1l/PC - Analise de Estabiiidade de Taludes - Bishop Simplificado
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PROBLEMA: CATUL0

MATERIAL COESAC
(TF/M2)

0o
.40
.00
.00
.00
.00

[o 2 TSN PV RN LS B B
[ B op B & B o B o) i o

PARAMETROS GEOTECNICOS DOS

VAR. DA COESAO
{TF/M2/M)

o000 00D

.00
.00
.0C
.00
.00
.00

MATERIALS

ANGULO DE ATRITO
(GRAUS)

45,
-4C
30.
33.
45,
.0C

27

39

0o

GO
00
0¢

PESO ESPECIFICO

(TF/M3)

. G0
76
.85
.90
2.00
1.85

RN

IPT-ESTABI/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATU10

VALOR DE Ru CONSTANTE POR MATERIAL

MATERIAL

1

2

Ru

.00

.15

.00

.00

.00

.00

- Analise de Estabilidade de Taludes - Bishop Simplificado

IPT-ESTABL1/PC
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PROBLEMA: CATU10

INFORMACOES INICIAIS REFERENTES A PESQUISA DO CIRCULO CRITICQ DE RUPTURA

COORDENADA X DO CENTRO DA MALHA INICIAL (M)............ 10.24
COORDBNADA Y DO CENTRO DA MAIHA INICIAL (M)............ 38.84
COMPRIMENTO MAXIMO DA MALHA (M}.....v'ererniiennnnonnnnnns 1.00
COMPRIMENTO MINIMO DA MALHA (M)............ (........ “a 0.10

PESQUISAS SOLICITADAS:

.CIRCULOS DE RUPTURA PASSANDO POR UM PONTO FIXO (XFIXOQ). 43.30
{(YFIX0). 18.91

.CIRCULOS DE RUPTURA TANGENCIANDO A COTA Y (M).......... 0.75
.CIRCULO DE RUPTURA COM RAIO CONSTANTE (M)............ 33.62
COEFICIENTE DE SEGURANCA INICIALMENTE ASSUMIDO.......... 1.50

IPT-ESTABLl/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA. CATU1O0

CIRCULO CRITICO DE RUPTURA

COORDENADA X DO CENTRO M)........... 8.58
COORDENADA Y DO CENTRC (M) .......... 34.5¢
RAIO (M) .ieir e ieneenoentanmsanannnns . 33.62
COEFICIENTE DE SEGURANCA.. .........00.. 2,443
ITERACOES . . ittt i i e tiiee et e vasnnmnens 4

IPT-ESTABl/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA: CATULO

INFORMACOES DAS LAMETLAS

COORDENADAS (M) X COORDENADAS (M} Y
LAM. Esg. CENTRO DIR, ESQ. CENTRC DIR. PESO COESAQ ANGULO PRESSAO
ATRITO NEUTRA
{T) (T/M2) (GRAUS) (T/M2)

1 -9.5 -7.1 -4.7 6.2 6.2 6.2 11.6 0.0 30.0 0.0
2 -4.7 -2.3 0.0 6.2 6.2 6.2 29.0 0.0 30.0 0.0
3 0.0 0.8 1.6 €.2 6.6 7.0 13.8 0.0 30.0 0.0
4 I.6 4.0 6.4 7.0 8.2 9.5 62.2 0.0 30.0 0.0
5 €.4 7.6 8.7 9.5 10.0 10.6 37.7 0.0 30.0 0.0
6 8.7 i0.%9 13.0 10.6 11.7 12,7 8l1.8 0.0 30.0 0.0
7 13.0 14.9 16.8 12.7 13.7 14.6 80.9 0.0 30.0 0.0
8 i6.8 19.2 21 7 14.6 15.9 17.1 113.3 6.4 27.4 3.5
9 21.7 24.1 26.5 17.1 18.3 19.5 116.3 6.4 27.4 3.6
10 26.5 28.9 31.2 19.5 20.7 21.9 105.5 6.4 27.4 3.4
11 31.2 31.3 31.3 21.9 21.9 21,9 2.1 6.4 27.4 3.2
12 31.3 32.2 33.0 21.9 21.9 21.9 34.0 6.4 27.4 3.0
13 33.0 35.1 37.2 21.5 21.9 21.9 56.9 6.4 27.4 2.0
14 37.2 37.2 7.3 21.9 21.9 21,9 0.7 6.4 27.4 1.3
15 37.3 37.3 7.3 21.9 21.9 21.9 0.1 0.0 30.0 0.0
16 37 3 37.8 38.2 21.9 21.7 21.5 6.1 0.0 30.0 c.0
17 33.2 38.3 38.3 21.5 21.4 21.4 0.5 0.0 30.0 0.0
18 38 3 38.8 39.3 21.4 21.2 20.9 2.3 6.4 27.4 0.3

e o o o e R e o . - T e A e o kB o o 2 e T o o e R o . . = = o = e ——— —————— " - ———
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PROBLEMA- CATU1Q

RELACAO DAS DEZ

CENTRO X

g8.58

8.68

8.68

8.58

8,48

SUPERFICIES

CENTRO Y

34,56

34.7¢

34.66

34 66

34,53

34.66

34.79

34.56

34.66

34.4%

DE RUPTURA MAIS CRITICAS

RAIO

33.62

33.62

33.62

33,62

33.62

33.62

33.62

33.62

33.62

33.62

Ny

MY

Ccs

.443

.443

.443

443

.443

.443

-443

.444

.444

IPT-ESTABL1/PC - Analise de Estabilidade de Taludes - Bishop Simplificado

=

2

| ]

e
(WY



wd

192

000



KL - SERVIGOS E ENBENHARIA LTDA

TALUDE DE MONTANTE - REGIME PERMANENTE

\Promitos\Catu- 18-remniaciCal-Catu doc
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* IPT-ESTAB1/PC - V. 2.0 *
- *
* ANATISE DE ESTABILIDADE DE TALUDES EM SOLO *
* -,
* METODC DE CALCULO. BISHOP SIMPLIFICADO *

PROBLEMA: CATU20 *

*
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PROBLEMAR: CATUZ20

COORDENADAS
X
-2C.00
31.30
37.30

43.30
68.69

(M)

[l A I AN ]
(2B el i e s

DO TALUDE

Y

.26
.26
.91
.91
.91

22

IPT-Z5TAB1/PC - Analise de Estab:irlidade de Taludes - Bishop Simplificado
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PROBLEMA: CATUZC

COORDENADAS (M) DOS MATERIAIS

MATERIAL X Y
1 0.00 6.26
1 1.56 6.26
1 31.290 21.13
1 31.30 21.91
2 1.56 6.26
2 8.72 €.26
2 13.01 1.96
2 33.01 1.94
2 37.20 6.23
p 37.30 18.91
2 38.30 18,91
2 38.20 7.23
2 62.27 7.22
2 63.27 8.22
2 64.68 8.22
3 37.20 6.23
3 61.98 6.22
3 63.98 8.22
4 63.98 8.22
4 61.98 6.22
4 62.48 5.72
4 68.19 5,72
4 68.69 6.22
5 64.68 g.22
5 62.69 6.22
5 68.69 6.22
6 ~-20.00 0.00
6 68.69 0.00

IPT-ESTAB1/PC - Analise de Estabilidade de Taludes - Bishop Simplificado
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PROBLEMA - CATU20

MATERIAL COESAQ
{TF/M2)

.0C
.40
.00
.00
.00
.00

[s IS I - PY I LN ]
OO0 OO

PARAMETROS GECTECNICOS DOS MATERIAIS

VAR. DA COESAC
{TF/M2/M)

0 00
0.0C
0.00
G.00
0.090
06.00

ANGULO DE ATRITO
(GRAUS)

45.
27.
30.
33.
45.
30.

090
40
QG
00
00
00

PESQ ESPECIFICO

(TF/M3)

[ TN

.00
.76
.85
.90
.0C
.85
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PROBLEMA - CATUZ20

it

VALOR DE Ru CONSTANTE POR MATERIAL

MATERIAL Ru
1 0 0o
2 ¢ 1¢C
3 0.90
4 9.00
5 0,00
6 J.00
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PROBLEMA: CATUZ0

INFORMACOES INICIAIS REFERENTES A PESQUISA DO CIRCULD CRITICO DE RUPTURA

COCRDENADA X DO CENTRO DA MALHA INICIAL (M)....... vea. 12,78
COCRDENADA Y DO CENTRO DA MALHA INICIAL (M)............ 39.00
COMPRIMENTO MAXIMO DA MALHA (M)}...:vuueineiuennes vueannn 1.00
COMPRIMENTO MINIMO DA MALHA (M).... .. ... e, 0 10

PESQUISAS SOLICITADAS:

.CIRCULOS DE RUPTURA PASSANDC POR UM PONTC FIXO (XFIXO). 43.30
(YFIXO). 18.91

LCIRCULOS DE RUPTURA TANGENCIANDO A COTA Y (M).......... 0.64
.CIRCULO DE RUPTURA COM RAIO CONSTANTE (M)............ 32.91
COEFICIENTE DE SEGURANCA INICIAILMENTE ASSUMIDO.......... 1.50
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PRCBLEMA: CATU2C

CIRCULGO CRITICO DE RUPTURA

COORDENADA X DO CENTRC (MY..... ..... 8.93
COOCRDENADA Y DO CENTRO (M)........... 33.72
RAIO (M) ... cirereenennnenacanenansons 32.91
COEFICIENTE DE SEGURANCA.........vuvvn 2.507
ITERACQES. ... ..o cuvunn eee e . 4

—— e e o = i A A L ML e e . A o = = e . - A - —
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PRCBLEMA: CATUZ9

I N

PR
~bals gy O s

X

COORDENADAS (M)
LAM. ESQ. CENTRO DIR.
1 -9 2 -6.8 -4.
2 -4.4 -2.2 0
3 00 0.8 1.
4 1.9 4.0 6
5 €.4 7.6 8
© 3.7 16.9 13
7 i3 0 15.3 i7.
8 i7.6 20.¢C 22.
9 22 4 24.8 27
10 27.3 29.2 31.
11 31.2 31.3 31.
iz 31 3 32.2 33.
13 33.C 35.1 7
14 37 2 37.2 37.
15 37.3 37.3 37
16 37.3 37.8 38
r7 3g 2 38.3 38,
18 38.3 38.8 39.

.
(VSRR VERN O RFY RN PVRE . B SR VT RN LS I PR N e N

COORDENADAS
CENTRQ DIR.

W J5h v th

2O WCOOUYOWOYWOO OO WW W

E=sQ.

FORMACOES

O W WO W o

W ] O W W W

]

AR o8

A

S N R

[SR

21.

—
WOy dm o,

WL W wWwwOYwWwYwwmo oo o w

My Y

[¥%]

==
WO = O ws -

b

(T)

N ko

NOOO OB MNO IO WWwN& -

oW

.

AN -l W WO O DY

OO COAATNMIMITTON OO COoOO OO
B OO Qbbb E LSOO ODDODDOO

LAMELAS

({T/M2)

27.

W W
Qo

\]
-

)
4O

*

WO OO R Sl DO OO0 00

PESQO COESAQ BANGULQO PRESSAO
ATRITO NEUTRA

{GRAUS) (T/M2»

GO OoOOoOrrRrRNNNRMNMNODOOO OO
NOCOOoOWPd ONWNBOOOOODO D
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PROBLEMA: CATUZ0

RELACAO DAS DEZ

CENTRO X

B.93

9.03

8.93

9.06

9.06

SUPERFICIES DE RUPTURA MAIS CRITICAS

CENTRO Y

33.72

33.82

33.82

33.85

33.98

33.65

33.72

33.85

33.62

RAIO

32.91

32,91

32.91

32.91

32.91

32.31

32.91

32.91

32.91

2.507

2.507

2.507

2.507

2.507

2,508

2.508

2.508

2.508

2.508
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