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SEGAO COM ESPALDAR DE ENROCAMENTO A JUSANTE { lesto do no)

MALHA DE ELEMENTOS FINITOS E CONDICOES DE CONTORNO

Condiglo de conlorno = face de saida
(filtro inchnado)

El 368,00

I o
N A méxino normal @ ? ? \ \ * *\* '\ i‘, |’
Condico de contomo = carga constante <.> ? ?I \‘. . K X* X

t

RORR |
SRR RS RN
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ANALISE DE PERCOLAGAO - SEGAO COM ESPALDAR DE JUSANTE EM ENROCAMENTO (SEGAO PELO LEITO DO RIO)

HUMBER OF NODAL POINTS -----
NUMBER OF ELEMENTS -------

NUMBER OF DIFF. MATERIALS- --
ELEVATION OF DATUM  ----- -
UMSATURATED FLOW OPTION--- - -

MAT

MATERIAL PROPERTIES

Kl K2
(m/daa) {m/dia)
0.5633E 02 0.6260E-03

NODAL FLOWS AND HEADS

NODE HEAD
(m)

0 2780E402
0.2764E402
0.2780E+02
0.2734E+02
0.2754E+02
0.2780E+402
0.2694E+02
0.2728E+02
0.2780E+02
0.2644E+02
0.2685E+402

O WOl B W N -~

—_——

0.000

ANGLE

0 0000E+00

PERCENTAGE OF
AVAILABLE HEAD

81.
80,
8l.
19,
80.
gl.
1a.

DWW D

(-]
—
(")

-~ ~d
@ -
. s

oW

TABELA 1

SEEPAGE PLANE FLOW PROBLEM

¢« v e

= S A I T SR

USPARI

G 1000E-02

USPAR2
0.0000E+00Q
POSITION OF PHREATIC SURFACE
FLOW ABOVE ON BELOW X
{m3/dia/m) {m)
0.1852E-023 ‘
1)
0.9307E-03 .
*
'
0.1350FE 02 *
*
*
0.180LE-02 ,
*
w*

(m)

0000

27

Lz



HODE

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

NODAL FLOWS AND HEADS

0

HEAD
(m)

2131E+02

27BOE102
2587E+02
2605E+02
L265%1E102
2699E+02
L2HI9R 02
21BOE+02
V2522FR 102
2548E+02
.259BE+02
2651E102
2681E402
L2T1TE+O2
2180E+02
.2450E+02
2481Et02
.2530E102
.2593E+02
.2648E402
.2686E102
.2780E+02
2371E+02
.2407E+02
.2459E402
.2526E+02
.2611E402
.2701E+02

TABELA 1 ~ (CONTINUAGAO)

PFROENTAGE OF
AVATLABLE HEAD FLOW

19.

81

75.

16
11
la
19
81

I3,

1
76
717

g,

19

81.

11
12

4.

15
717

8.

81
69

70.
1.
73,
76.

79

[Wo Yo B E N 8 R I %) ==/

Do B SN S D

o

O W WO WD o WO D

{mJ3/dia/m)

0.2134E 02

0 2403F 02

0.2606F-02

0.2B31E-02

POSITION OF PHREATIC SURFACE

ABOVF

ON

BELOW

r F ¥ % ¥

* * ¥ * * % * % * * * ¥ & > % + F » % * W B

(m)

{m)

0o

AR

-

()



HODE

40
11
42
43
44
45
16
47
48
19
50
51
52
53
54
55
56
57
S8
59
60
6l
62
63
64
65
66
67
68
69
10

NODAL FLOWS AND HEADS

oo CcCocc oo 0O

HEAD
(m)
.2780E102
2285E+02
.2327E102
.2384E+02
.245BE402
.2546E102
2648E+02
.2693E102
.2180E402
L2192E402
2242E4+02
.2309E102
.2385E+02
.2480E102
2585E+02
266TE102
.2780E+ 2
2093E+02
.2152E102
2222E+02
.2307E+02
2409E+02
.2530E+02
.2640E+402
.26B0E+02
2780E+02
19B6E+02
.2061E+02
.2136E+02
.2225E+02
.2328E+02

TABELA 1 - (CONTINUAGAO)

PERCENTAGE OF
AVAILABLE HEAD FLOW

8l1.
66.
68.
69.
T1.
74,
117.
78,
81.
64.

65

e7.

69

72.
5.
78.
8l.

6l

62,
65.
67.
70.
74,
.

78

8l.
58.
60.
62,
65.
€8.

— b (N = L BN DS NSO R WO MU b S D e e WD O

N N N

-~ & 0

O . T R A R

-

b

o ™ e 4

(m3/dia/m)
0 2990E-02

0.3069E-02

0.3168E-02

0 3156F-02

POSITION OF PHREATIC SURFACE

ABOVE ON

BELOW

* ® % » > %+ » * ¥ % % F % * * * ¥ F %X + F F ¥ & F F F F F + %

{m)

{m)

G000:.9

A



MODE

71
2
13
74
75
16
X
78
79
a0
el
82
83
84
85
86
87
L))
89
90
91
32
93
94
95
96
97
98
99
100
101

NODAL FLOWS AND HEADS

-

OO0 OITOoO TV COoOTITDCOODODODDCT IO C OO0

HEAD

(m)

.2441E402
.2556E+02
. 2616E+02
.2679E+02
.2780E402
1872E402

1900E+02

. 19B5E+02
.2052E+02

2141E+02

.2246E402
-2362E402
.24B5E102

2545E+02
2654E+102

.2T02E+02

2780E102

. 1750E+02
. 1795E+02
.1862E+02
. 1960E402
.2052E4+02
.2162E4102
.22B2E+02
.2410E+02
.2461E+02
«25BBE+02

2698E+02

.2780E+02
. 1620E+02

1679E+02

TABELA 1 ~ (CONTINUAGAO)

PFRCENTAGE OF
AVAILABLE HEAD FLOW

71.
74.
76,

g

81.
54.

55

58.
60.
62.
65.
69.

72

74.
77.
79.

81

51.
52.

54

57.
60,

63

66.

70
72

5.
78.
81.
17.
49.

O N W D

o=

bW DD W D w B TR WO O B ] =

L I T I TR S T B S T T B B R VI N T S . T .

[ A e |

(mJ/dia/m)

0.3114E-02

0.3039E-02

0.2B87E-02

POSITION OF PHREATIC SURFACE

ABOVE

ON

BELOW

* ® % % % * B * F F F* = B * * ¥ ¥ = % % * * * + * + ¥ ¥ = F *

(m)

(m)

TIVETRREY

N
~L~



NOQDE

102
103
104
105
106
107
108
109
Lo
111
112
113
t14
115
Il6
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

TABELA 1 - (CONTINUAGAO)

NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE

t
0
0
0
0

0
0
0

0
0
0
0
0

HEAD

(m})
1756E102
LI857E+02
1957E+02
.20712E+402
L2199E402
.2329E+02
.2384E402
.2513E+02
.2638E402
26B9E+02
.2780E+(2
. 1480E+02
. 1555E102
1643E+02
1750E+02
1881E+02
L1979E102
2115E+02
2250E+02
.2311E+02
2446E+02
.2569E+402
2646E 02
2714E+02
.2780E+02
.1328E+02
.1429E402
.1525E402
.1636E+02
.1759E+02
.1881E+02

PERUENTAGE OF
AVAILABLE HEAD FLOW ABOVE ON BELOW X Y

(mX/dia/m) (m) (m)

51.3
54.3
57.2
60.6
64.3
68,1
69.7
13.5
7.1
78.6
81.3
3.3
15.5
49.0
51 2
55.0
57.9
6l.8
65.8
67.6
71.5
75.1
T7.4
19.3
81.3
36.8
41.8
44.6
47.8
51.4
55.0 »

L O I T e e T I I A Y

0.2690E-02

. v e s

PO L T

.,
* F o * = * x % * B > * ¥ * k= A+ F OF F ¥ *

0.1173E 02 y 55,60 271,80

L

-

..
> * * * B ¥

SZ

' Gu0031



ar

HODE

133
134
135
136
137
138
139
L40
141
142
143
144
145
146
141
148
149
150
151
152
153
154
155
156
157
158
159
160
lel
162
163

NODAL FLOWS AND HEADS

HEAD

(m)
197BE+ (32
2034E+02
21T4E 02
2238E+02
2379E102
.2520E+02
2629E+02
L2120E102
L21LTE102
.1166E102
.1207E1+02
L1322R402
1410E+02
.1524E+02
. 1B652E+0?
0.1787E10..
0.1920E+02
0 2018E4102
0.2103E+02
0.2155E102
0.2301E+02
0.2439E+02
0
0

oo o

ODCoOoOCcC o O

S oS oo

.2560E+02
2668BE+102

0.9884E+01L
0.1061E+02
0.1158E+02
0.12BBE+02
0.1409E+02

TABELA 1 - (CONTINUAGAOC)

PERCENTAGE OF
AVAILABLE HEAD FLOW

57.
59.
63,
65,

69

13.

76

79.
19.
34,

35

38,
4].

44
48

52.
56.
59.

6l

63.

67

1.
4.
78.

28,
3l.

33

37.
41.

DD WWOULONNNWwONLdWwRF &N O a&aD

N ~Ww O w

P R T R &

I R R T T o e

L T T N

{m3/dia/m)

POSITION OF PHREATIC SURFACE

AROVE ON

BELOW

= * - * * > * ¥ » * = » L 4 * ¥ ¥ » * * + *

* % * w ¥

(m)

57,55

59

12

(m)

27 17

26.68

4

GOe03a



TABELA 1 - (CONTINUAGAO)

NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE

PERCENTAGE OF

HODE HEAD AVAILABLE HEAD FLOW ABOVE ON  BELOW b Y

(m) {(md/dia/m) {m) {m)

164 0.1548E402 15 3 - *

165 0.1702E402 49.8 4 A

166 0.1868E+02 54 6 » *

167 0.2049E+02 59,9 + *

168 0 2219E+02 64.9 ¢ *

t69 0.2368E+02 69.2 » *

170  2499E102 73.1 ¢ *

171 (} 2605E102 16.2 3 * 61.93 26.05

172 *

173 *

174 0.1925E+01 23 2 4 *

179 0.9005E+01 26 3 .

1176 0. 102084102 29.8 *

177 ¢ 1159E+02 33 9 *

178 0 12B7E+02 37.6 ¥ *

179 0 1437E+02 42.0 ¢ .

180 0.1603E+02 46.9 + *

141 0.1783E+02 52.1 ¢+ >

182 0.1971E402 57.6 ¢ *

183 0.2144E+02 62.7 # *

104 0.2303E4+02 67.3 + *

185 0 2443E+102 TL.4 ¢+ *

186 0.2527E+02 73.9 ¢ > 64.24 25.27

187 *

188 *

189 *

190 0.5724E£401 16.7 ¢ ‘

191 0.7325E+01 21.4 ¥ *

192 0.8757E+01 25.6 ¢+ * N

193 0.102BE+02 30.0 « * ‘*J

194 0.1188E+02 34.7 - *

: MIEE



TABELA 1 - (CONTINUAGAO)

NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE

PERCFNTAGE OF

NODE HEAD AVAILABLE HEAD FLOW ABCVE ON BELOW X Y

(m) (m3/dia/m) (m) (m)

19% 0O 1317E+02 38 5 *

196 0 L493Et02 43.7 ¥ *

197 00.168B4E1t02 49 3 4 *

198 0.1BB3E+02 55 ] +4 *

199 0 2073E+02 60.6 +4 *

200 1,2241E+02 65 5 + +

201 0 235BE102 68.9 - * 69. 139 23.586

202 ).2447E402 71.5 » * 66.85 24.47

2013 *

204 +

205 *

206 *

207 0 I219E+01 9 4 - *

208 0 4385E+01 2 B +

209 ) 5969E+01 P75 - *

240 ) 73BS5E+01 2.6 - *

211 Y 8976E+(31 26 2 - *

212 0 1038E102 in 3 - ¢+

213 0.1237E+102 6 2 - *

214 0 13I5E+02 40.2 - *

215 U L576E+02 46.1 » *

216 0.1785E402 52.2 » ‘

217 0 1986E+02 58.1 - *

218 0.2176E+02 63.6 N

219 0.2184E+02 63.9 » . 74.45 21,84

220 *

221 *

222 0.0000E+00 0.0 - ~0,7472E-02 *

223 0.2591E+01 7.6 ¢ *

221 0.3420E+0] LO.0 % -0,1032E-01 *

225 0 5905E+01 17.3 ¢ *

g2

' G003



HODE

226
227
228
229
230
231
232
231
234
235
236
237

NODAL FLOWS AND HEADS

HEAD
(m)
8273E401
.1026E102
1368E102
LI4BLE02
.1685E102
1883E102
. 2084E102

0 2092E+02

6840E+01
L1T710E+02
1982E+02

TABELA 1 - (CONTINUAGAO)

POSITION OF PHREATIC SURFACE

PERCENTAGE. OF

AVAILABLE HEAD FLOW ABOVE ON BELOW X
(mY/dia/m) {m)
24.2 ¢ *
30.0 -0.6076E-02 *
40.0 ¢ -0.4807E 02 .
43.3 ¢ *
49.3 *
55.1 +# *
60.9 ¥ .
61.2 . 77.11
*
20.0 ¢ -0.7666E-02 *
50 0 ¢ -0 3172E-02 *
58.0 ¢ * 80.21

(Vazdo total percolada)

FLOW = 3.9527E-02 (m3/dia/metro)

(Z 0o¢ ﬂv?/dft/w fro

(m)

20,92

19,82

N
-0

Coe03o
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El 36803

SEGAO COM ESPALDAR DE ENROCAMENTO A JUSANTE (LEITO DO RIO)
REDE DE FLUXO

(carga hidrdulica am m)

Superficie fredtica

Vazdo lotal percolada pelo macigo de solo compaclado = 0,040 m3/dia‘metro

P (1 €T = 5 00}

Fgure 2- Rede & 7 luro

G
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SECAO COM ESPALDAR DE ENROCAMENTO A JUSANTE (LEITO DO RIO)
ISOLINHAS DE PRESSAO NEUTRA { Valores em kPa)

El 368,00 Superficie fradtica
N A maximo normal \
\52 2 -
/ ‘\’04 \
<5 .
‘\156 \ \
38 S~ "
/ o %6 35 s
L 208 5 ™~ ~
T —— e .50 e U _\\.. _
{ -
X \,

(1 cm = 4 00) o
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TABELA 2

ANALISE DE PERCOLAGAO-SEGAO COM ESPALDAR DE JUSANTE EM ENROCAMENTO
(LEITO DO RIO)
Nalha de pontos de pressio neutra calculada pelo programa SEEP2D na anilise de

percolagio permanente

X (m) Y (m) u {kPa)
70,3000 ¢ 3900 27£.0000 0
2.9180 G.000C 276.4278 G
3.4750 1.7380 260.86250 0
7.8370 G.000¢C 273.4256 0
6.5490 1.53%0 26C.0069 0 u = pressdc neutra em (kPa!
€.950¢ 3.475¢G 243.2506 0

11,7500 0.0000 2698.3795 0
9.9880 2.339C 249.3826 0
10.4330 5.2230 225.8750 0
15.€700 G.oo00¢0 264.4451 0
13.4700 2.2030 247.42%7 0
12.5500 4.239¢0 230.6912 Q
13.5000 €.9500 208.500¢ @
15.53090 ¢.000C 258.7234 0
19.1900 2.2650 237.8676 O
16.3200 2 545G 239.5987 0
15.2900 4 4760 225.1148 ©
16.7800 &.3200 208.€520 0
17 3800 8.6B8G 191.1250 ¢
23.519¢C 0.0000 252.2266 0
22.8700 2.2960 231.8332 0
22.8200 4.7280 212.5142 0
18.3400 4.4480 220.5752 0
18.510¢C €.5880 202.1871 ©
20.6200 8.5270 186.4354 0
z0.8500 10.430¢C 173.7500 0
27.430¢C 0.0000 24E5.0103 ¢
26.37C0 2.251¢ 225.5512 0
25.4300 4.5440 207.5098 0
24.8800 6.9050 1580.2051 0
22,2600 - 1720 193.0604 0
23.8900 $.4330 174.3172 0
24.320¢C 12.1600 156.3750 ¢
32.32500 C.0000 237.1017 0
20,3238 2.2630 218.026% ¢
22.0400 4.5350 205.5405 0
28.11%¢C 6.8030 184.6203 ¢
27.1406 9 0540 170.5420 0
2% 4500 ti.2300 157.737% 0
2% BOOC 23.9000 139.0000 0O
35.2500 ¢.0000 228.5146 ¢
33.88cC0 2.2970 205.6967 0
32.¢6890 4.86060C 162 37%¢
21 5603 ©.90860 176.7Cs 0
30 43¢ 9.:144¢C 163.1585 ¢
2@ Z14¢ 1..3400 151.3915 0
3C.8000C 23.3400 135 8367 ¢
31.2700 15.6400 121.8250 0O
3%..300 0.35¢C00 219.2482 ¢
37.8000 2 3320 200.821¢€ §

033
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TABRELA 2

ANALISE DE PERCOLAGAO-SEGAO COM ESPALDAR DE JUSANTE ENROCAMENTO
{LEITC DO RIO)
Malha de pontos da pressio neutra calculada pelo programa SEEP2D na anilise de

percolagic permanente

X {m) Y (m) u (kPa)
36.2300 5.0687C 183.6760 ©
3E.0400 7 0480 1é8.022¢ C
23.8Bc00 S.3960 :54.038% ¢
32.4800 12.5300C 143.2082 ¢C
33.6100 14.19C0 124,771 0
34.7500 27.380CC 104.2500 C
43,1000 0.3000 209 2863 0
41.2600 2 3¢80 191.5187 ©
39.8000 4 7580 174.6359 0
38.5200 -~ 1520 159.2132 0
37.280C &,5750 145.1383 0
25,9600 12.1000 131.974¢C O
36.0600 14.8400 115.565%% G
37.6600 16.5800 102.1650 0
38.230C 19.2100 86.8750 0O
47.020¢C £.,0000 198.5¢1s ©
44.7600 2.4410 181 7416 0
43,2800 &.BS550 165.0942 0
41 ,8G60¢C 7.2380 180.1452 ¢
4C.770C &,6070 136.7023 0
36,3900 12 98500 124,5933 ¢
3§.7000 14.2600 113.0002 0
40.4800 16.580C £.8514 &
41.520C 18,5100 82.8643 O
4:,7C00 20.850¢C 65.5000 ¢
S0.24328 0.000G 187.2260 0
5C 450C 2.469C 165.322¢ 0
45,7400 Z2.%10C 169.3733 0
4&€.02CC 5.078C 154 4253 0©
45.439¢ T.3720 140 3882 C
44 Z33C a,7080 227.817% 0
43 12CC 12.050C 115.7124 O
41.9%0C 14.3800 104.6813 &
44.2C00 16.8700 85.7¢7E O
42,94TC 19,1300 74,058< ¢
44.%6CC 23 7000 €3.1690C 0
45..70C 22.590¢C $2.1250 C
34 B62C $.0000 175.042% 0
Sz 2200 z.421C _5% 3585 L
23 1740 4.9470 136.6978 =
46,5430 5.2100 144 90%¢ o
48 87030 7.468C 130.56.¢
45 1L S.8050 218.067¢ O
46.583C ~2 1500 1J0€.6334 ©
45 467270 24 5100 %3.8833 C
17 8CCOo _€.8800 Tr.2752 @
47 1023 1e.230C 6€.5380 C
37,2032 2..7500 §2.3611 0
48 €5CC 24.320¢ 34.7500 ¢
&8 TTIC 2 J00C 16..%9860 9
ET.2020C To3740 “44 1146 G

11040

L
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TABELA 2

ANALISE DE PERCOLAGAO-SEGAC COM ESPALDAR DE JUSANTE EM ENROCAMENTO
(LEITO DO RIO)
Malha de pontos de pressioco neutra calculada pelo programa SEEP2D na anilise de

percolagic permanante

X (m) Y (m) u {(kPa)
56.5400 4.868B0 128 9031 O
55,7000 7.441¢C 111.2837 ¢
52.2800 7.4620 122 0745 ¢C
51.1700 Q.8540 108.6873 ©
50.0300 i2.220C 87.6201 2
48.9600 14.5800 27.179¢ Q
51.4800 16.9%00 .8.5103 ©
50.5200 19.2200 -2.0598 &
49.7160 21.5300 -5.4767 ¢
51.4700 23.5300C _3.6101 0
52.1300 26.0600 17.3750 ©
62.6900 0.0000 147.9631 O
61.0800 2.3420 132.0773 2
55,9500 4.7830 116.4224 C
59.0500 7.3200 101.8232 0
58.2800 10.90200 87.9233 ¢
54.6300 9.8760 95,00855 2
53.41930C 12.2800 88.6479 §
52.4200 14.86700 78.3475 0
54.5700 17 1400 56,7458 o
54.1100 29.450¢C 50.0607 C
52.9400 21.5100 4:.7759 0
54.3000 23.8300 26.275%6 C
55.1600 25.8300 13,1092 ¢
£5.6000 27.8000 0.0000 O
66.€100 C.0000 132.8331 ¢
64.5300 2.3560 11%,.3567 <
53.3400 4,.7410 105.06896
62 4200 7.1410 92.15%54 0
52.700C G.,5490 80.453% 0
61.5800 11.96800 &8 3098 C
5%.4300 12.7500 70.3670 O
5€.6300 12.3600 715.8067 G
£5.7600C 14.7800 69.6330 0
58.4:00 27.25%00 521 3686 C
57.6300 19.6200 4..7214 0
5¢ 720C 2.939800 31.0338 €
27,3000 24.7500 15.4322 G
S7.4500 26.5880¢C Z.0.%4 C
57,2500 27.270C 0.000C ©
¢ 5300 0 Q000 116.580% O
T0,208C0 2.2980 57.6832 C
07,4800 2.7660 104.5653
6¢ 567C 4.8750 Gz.2946 <
&% 7803 7 1380 8C.9474 C
> 02006 8.4520 7¢.7078 ©
64.2.00 22.7700 60 9831 O
©4.:000 23,9700 £2.3757 ¢
6l.96CC 14.7400 54.414¢C 0
58.9700 24,8300 60.8509 0
62.8700 27,1600 43.8B€73 ©

G064,



TABELA 2

ANALISE DE PERCOLAGAO-SEGAO COM ESPALDAR DE JUSANTE EM ENROCAMENTO

{LEITC DO RIO}

—
—-
-

D)
o
i

Malha de pontos de pressio neutra calculada pelc programa SEEP2D na anialise de
percolacic permanente

I
B L oy

B Y |

90,

-

8g.
B5.

R

Lo

84,
83.
EER
8.
78.

e

T7.

o -

Jo.

Q-

Yo

80.

X (m)

.3500
.4000

7400
.4700
L4500
1200
.6700
4100
29GG
7400
c200
2800
@300
3300
0000
.070¢C
1100
7000
=730

2100

3
ié
1g
2%

- -
-

LECT B W Wi
W o=l DO Wit O - O

pboh

Y {(m)

.B00C
.250¢C
.8C0C
750¢C
.B400C
-0003%
.386C
4200
« 5250
. 0690
. 2600
. 6800
-BBOO
-8800
.24G0
. 8000
.820¢C
.840¢C
.100¢G
. 8200

LI
M W

[

[

oo OOV IDOOMNMWOHNOOO

u (kPa)

.64%4
.0€E06

58390
5¢1z2

, 2008
.000C
.0460
.Q0ao
. 7940

0410

.0000
.0000

3037

L7253
.%168
L4207
L9003
.0o0aoc
.aco0
.0CC0

OO C OOy

OO0 OO0

00042
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ANALISE DE PERCOLACAC ~ S8ECAD

NUMBER OF NODAL PQINTS------
NIMBER OF ELFMENTS----------
NUMBER OF DIFF MATERTALS---
ELEVATION OF DATUM-----=----
[UNSATURATED FLOW OPTION-~----

MATERIAL PROPERTIES

MAT Kl K2
{m/dia) (m/d1a}

1 0 5633E-02 0 6260FE-03

SEEPAGE PLANE FLOW PROBLEM
HOMOGENEA DE SOLO (OMBREIRA DIREITA)

ANGLE

0.0000E+00

NODAL FLOWS AND HEADS

NODE HEAD
{m)

2130E+02
2123E+02
2130E+02
21078402
2121E+02
.2130E402
L2089E+0Q2
L.2105E+02
.2130E+0Q2
.2066E+02
.20B6E+02
0.2130E+02

—
O WDJn W LN
oo oOocoCcCcoos

—
N =

PERCENTAGE OF
AVATLABLE HEAD

16

76.
76

16.
76,
76.
15.
716,
76.
4.
15,
76.9

W OO WO~ W Ww

USPARL

0 1000E-02

TABELA 3

FLOW
{m3/dia/metro

0.8701E-04

0.3783E-03

0,6885E-03

0.7817E-03

0.9925E-03

USPAR?2

0 0000E+0O0

POSITION OF PHREATIC SURFACE

ABQOVE ON

BELOW

* * * ¥ * T ¥ > ¥ ¥ x =

{m)

{m)

)

NG4S



NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE

PERCENTAGE OF

NCOULE HEAD AVAILABLE HEAD FLOW ABOVE ON BELOW X Y
{m) im3/dra/metro (m) {m)
13 0 2040E+02 73.6 % *
14 0.20496E+02 13.9 % *
15 0.2091E+Q2 75.5 % *
1é 0.2130E+02 76.9 % 0.1092E-02 *
17 0.2010E+02 72.6 % *
18 0.2003E4102 72.3 % *
19 0.2049E+02 4.0 % *
20 0.2082E+02 75.2 % *
21 0 2130E+02 76.9 % 0.1263E-02 *
22 0.1976E+02 71 4 % *
23 N.1958E+02 0 1% *
24 0 2009E+02 72 5 % *
25 0.2074E402 4.9 1% *
26 0 2130E+02 76 9 % 0 1361E-02 *
217 0.1940E+02 0.0 % *
28 0 1904E+02 68.7 ¥ .
29 0.1954E+02 0.6 9 *
30 0.2022E+02 Y09 *
kN 0.2012E+02 74.8 % *
a2 0 2130E+02 76.9 4 0.1365E-02 i
33 0 13501E+02 68 6 1 *
34 0 1859E+02 67.1 % &
a5 0 1846E+02 66.7 4 *
16 0 1899E+02 eB.5 % *
kN 0.1968E+02 71.0 % w
38 0 2054E+02 14 2 % .
39 0.2130E+02 76.9 % 0.1566E-02 *
49Q 0.1814E+02 65.5 1 *
11 0 1787E+02 64.5 % .
q2 0,1839E+02 66.1 &% +
43 0.1907E+02 66.9 4 *
44 0.1985E+02 71 7T % *
45 0.2034E+02 73.4 % ]
46 0.2130E+02 76.9 % 0.1617E-0Q2 *

L -

H00046



NODAL FLOWS AND HEADS

NODE

q1
48
49
50
51
52
53
54
55
56
51
.8
h9
60
61
62
63
64
65
66
67
68
69
70
T
72
73
14
15
76
17
78
19
80
Bl

HEAD
{m}
1766E+02
1720F+02
177E+02
.184BE+02
1931E+02
2027E+02
2062E+02
.2067E+02
.2130E+02
L1716E+02
1662E+402
.1652E402
1713E+02
1788E+02
. 1875E+02
.1966E+02
L2054E+02
.2130E+02
.2130E402
160cE¢+02
.1586E+02
.1648E+02
.1726E+02
.1819E+02
192¢6E402
.2033E+02
.2130E+02
.1547E402
L1517E402
.1579E+02
.1659E+02
L1753E+02
.1855E+02
.1959E+02
0.2030E+02

=

OO0 0000 00O 0DOCCOoOO0DCOCOoOO0OLIOQo OO

PERCENTAGE OF
AVATLABLE HEAD

63,
62
64
66
69.
13
74.
74.
6.
61.
60.
59
61.
64.
67
71.
4.
76
76
58.
57,
59,
62.
65.
69,
13.
76.
b5,
54.
7.
59,
63.
67.0
70.7
73.3

WWOOD\O\D-h'\f‘ﬂw(ﬂNO\DLDNGmeJO\O\D\DO\-hM‘J-uH'—'C:)

N

%

FLOW
(m3/dia/metro

0 1648£-02

0.1743E-02

0.16768E~02

0,1750E~02

ABOVE ON

POSITION OF PHREATIC SURFACE

RELOW

*
*
*
L
*
[
&
*
L]
*
*
L
L]
L ]
*
*
&
L
*
*
[ ]
*
L]
&
*
&
-*
*
L]
*
-
*
*
*
*

{m)

{m)

WHI0477



NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE
PERCENTAGE OF

NODE HE AD AVAILABLE HEAD FLOW ABOVE ON BELOW X Y

{m) {m3/dira/matro {m) {m)
&/ 0 213ICFE02 T6 9 i 0.17eBE~02 .
B3 ) 1485E+02 931.6 % *
84 0.1443E402 52.1 % *
B5% } 1506E+02 4.4 % *
B6 0 1589E+02 57 4 4% *
87 0 1684F+02 60.8 4 .
a8 O 1788E+02 64.5 4, k
89 0.1892E+02 68.3 & *
qy) 0,1995E+02 12.0 % *
91 0.2050E+02 14.0 % ‘.
92 0.20%7E+02 T74.2 % *
93 0 2130E+02 76.9 % 0,1750E-02 *
94 0 1420E+02 51.3 % ’
gh 0,.1355E+02 48.9 1, *
96 0 1427E+02 51 5 ¥ .
97 0.1516E+02 54,7 % *
o8 N,1615F+02 58 3 % *
99 0 1719E+02 62 1 Y .
100 0 1828F+02 66 0 ¢ *
101 0 1935%E402 69,9 ¢ ,
102 (t 2043E+02 13.8 4 *
103 0 2130E4102 16,9 ¢ 0 16B4E-02 .
104 0.2130E+02 16,9 ¢ 0.1743E-02 A
105 0.1351E+402 48.8 i *
106 G.1278E+02 40,2 % 4
107 0.1266F+02 45 7 % *
108 0.1348F+02 8 1 4 4
109 0.1443E+02 52.1 4% .
1 0.1548E+02 55.9 4 *
111 0.1656E+02 59.8 4 b
112 0.1757E+02 63.4 4 bl
113 0.1850E+02 66.8 % h
114 0.1962E+02 70.8 % *
115 0,2039E402 13.6 % *
116 0.2130E+02 76.9 % 0.1660E-02 *
117 0.1202E+02 43.4 % .

HO0)48



NODAL FLOWS AND HEADS POSITION OF PHREATIC SURFACE

PERCENTAGE OF

NODE, HEAD AVAILABLFE HEAD FLOW ABOVE ON  BELOW X Y
{m} {mi/dia/metrc {m) (m)
118 0 TERIES 02 42.6 4 *
119 0.1269E102 45 8 4 .
120 D 1371F+02 49.% *
121 0.1444E102 53.6 ¢ .
122 0 1603E+02 57 9 4% *
123 0 1725E402 62 3 % *
124 0.1800F+02 65.0 % *
125 0 1914E4+02 69 1 3% *
126 0 2029E+02 73.3 ‘
1217 0.2057E+02 74.3 9% *
128 0.2130E402 76.9 % 0.1579E-02 N
129 0.1122E102 40,5 % *
130 0.1094E+02 39 5 % .
131 0.118/E102 42.9 % +
132 0 129BE+02 16.9 9§ s
133 0.1419E4+02 51.2 4 *
134 0 1545E+02 55 8 9 +
135 O 1674E+02 60.4 % *
136 0 1750E+02 631 2 4 .
137 0 1870E102 67 5 % o
138 0 1973F+¢02 712 % *
139 0.2001k402 14.4 i .
149 0.2130E+02 76 9 0.1439E-02 .
141 0 2130E+02 76 9 0.1570E-02 “
142 0.1036F+02 17.4 .
143 0.1005E¢t02 36 3 .
144 0.1104E4+02 39.8 *
14% 0.1223E+02 44.1 ¢ .
146 0 1352k+02 48.8 + .
147 (0.1486F+02 53 6 ¢ 4
148 0.1619F+02 58 5 4 o
149 0.169B8E102 61.3 % .
150 0.1828E+02 66.0 ¥
151 0.1946Et02 70.3 @ *
152 0.2046E+02 73.9 ¢ *
153 0.2130E+02 76.9 % 0 1420E-02 *

000049



NODAL FLOWS AND HEADS

21,30

19,59

20.06

20.63

20,80

NOLE

154
155
156
157
158
159
160
161
162
163
164
165
166

167
168
169
170
17
112
173
174
175
176
177

178
179
180
181
182

183
184

—_
-~

CCoOQQOoOOoOoOo00CC

COoO0OoO0OO0OCC o OO0

Q

o

0
0
0
0

0

HEAD
(m)
.9458E401
.9115E+01
1017E+02
.1245E+02
.1283E+02
L1429F+02
.1565E+02
.1654E+02
L1770E4 02
.1884E402
.1990E+02
L2051E+02
.2130E+02

.B4B7E+01
B128E+ 01
.9262E+01
.1063E+02
L1212E+02
1363E+02
1512E+02
.1613E+02
1762E+02
.1878E+02
.1959E4 02

.2006E+02
.2063E+02
.2080E+02
.7446E401
.7081E+01

.B8304E+01
.9761E+401

PERCFNTAGE OF
AVAILABLE HEAD

34

32.
36.
41,
46.

51

56.
59,
63.
8.
71,
4.
76.

30
29

33.
38,
43.
19,
54,
58.

63

67.
10.

2.

74

15.

26,
25.
30.
35.

WO WO W ) U W s D

~ N ] D WTh

N o oW

FLOW ABQVE ON
{m3/dia/matro

0.4924E-03

POSITION OF PHREATIC SURFACE

BELCR

- % » > = » * » r » - * = > » *+ ¥ * ¥ * x

» * ¥ ®

{m) (m)

42.60

48.53
16 61
44 99

44. 3

nnnos50



NODAL FLOWS AND HEADS

18

NODE

18%
186
187
188
189
190
191

192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
2017
208
209
210
211
212
213
214
215
216
217
218
219

HEAD
(m)
1134E+02
L1297E+02
14%6E4102
.15%9E+02
.1701E+02
,1824E402
L 1859E4102

L631TE+OL

0.5966E+01

1286E+01

0.8815E+01

0
0

0
0
Q
0.
0
0

1046E+02
1217E+02
. 1395F+02
1528E102
1653E402
S1773E402
1843E402

L.507T TE+ D1
L47B1lE+01
.6207E+01
71799E+01
L.9481E+01
.1121E+02
.1292E+02
.1447E+402

PERCENTAGE OF
AVATLABLE HEAD

0.
46,
52.
56.
61.
65,
67.

22

21,

26
il
37
14
50

nh

59,

64
66

18.
17.
22.
28.
33.
40.
16.
52.

— 0 B h D

DX wln

L

N NN & WL

P S

FLOW
{m3/di1a/metro

ABOVE ON

* » *

* » > ¥ *

POSITION OF PHREATIC SURFACE

BELOW

* ¥ * * F & * ¥ W = * » * % *

*® * » ¥ * *F » =

X ¥
{m) (m)
51 53
52.14 18 43

nOnost



NODAL FLOWS AND HEADS

NODE

220
221
222
223
224
225
226
221
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
235

a
0
Q

OO0 oo C o

0

HEAD

fm)

. 1595E402
L1JU2E41 02
L1774E402

. 3686F+01
. 3530E+01
.5053E+01
.6T04E+01
-B8434E+01
.1021E+02
.1198E+02
.1367E+02
.1524E+02
163CE+02

2065E4 01
.2218E+01
.3755E+01
.9474E+01
.1280E+01
L9127E+01
.1099E+02
-.1283E+02
.1452E+02
.1555E+02

PERCENTAGE OF
AVAILABLE HEAD

57
61

64,

13.
12.
18,

29

30.
36.
43,
49.
55,
58.

13

19,
26,
33,
39,
46.
52.
56,

’
=S DO WwWeon oW

6

.5

1

= < I - - O T QY S N N TR Y O}

L)
)
%

FLOW
(m3/dira/metro

ABOVE ON

* > % > »

* * * % ¥» »

POSITION OF PHREATIC SURFACE

BELOW

*

* * * % * ® % w ®

* *= ¥ ¥ ¥ ¥ ¥ ¥ ¥

X
{m}

55.59
53.85

57.136

39.13

Y
{m)

17.02
17.74

16 30

15.55%

NON052

o —



NODAL FLOWS AND HEADS

NODE

256
251
258
259
260
261
262
261
264
265
266
267
268
269
270
2171
272
213
274
275

COoO0OoO0OO0OQoC

HEAD
{m})

.0000E+ 00
+1979E+01
3957E+01
5936E+01
1914E+01
.9B93E+ 01
.11B7E+02
.1385E+02
.1413E+02

FLOW =

PERCENTAGE OF
AVAILABLF HEAD

14.
21.
28,

35

42,

50

51.

3.3116E-02 m3/dia/m (fluxo total)

DO NP D

2ol M oaC W a0 0 O

-~

FLOW
{m3/dia/m)

.5700E-02
.7274E-02
.5538E-02
+4546E-02
+380BE-(2
.3168E-02
.2507E-02

5465E-03

ABOVE ON

= » & ¥

* ¥ > = * > 3

BELOW

* * * ¥ e o+ o W

{m)

62.40

POSITION OF PHREATIC SURFACE

{m)

14.13

nHnps3

)



SECAO HOMOGENEA DE 80LO (OMBREIRA DIREITA)

MALHA DE ELEMENTOS FINITOS
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814 AL HOMOGENEA DE SO1 O (OMDREIRA DIREITA)

REDE DE FLADO

(Carga idriulica em m)

El 36300

N A mdximo normal

//
Y /
g
z Vardo toal percolada pelo macwo 0033 m3 dia metrn
[ X
i (1 cm = 4 00)
’ 4

——

Freitica

nHnps6



SEGAO HOMOGENEA DE SOL O (OMBRIIRA DIRLITA)

1SO1 INHAS DE PRFSSAO NELITRA

{Presalo em kPa)

F el 00

N A mixime normal

(| Cm1 = 4.00)

Y’(‘c '.\ f’ﬂ-fjlfl( (|,-|‘l\

Fredtica

NONps7
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TABELA 4
ANALISE DE PERCOLACAQ - SECAO HOMOGENEA DE SOLO (OMBREIRA ESQUERDA)

Malha de pontos de pressic neutra calculada pelo programa SEEFP2D na anilise de percolacio permanente

X(m) ¥ (m) u{kPFa)
¢.0000 ¢.200¢C 213.0003C
2.C130 & CoCo 212.23550
2.7750 C.887¢ 294.:1250
4.C0260 .00G0 21C.6656 1 = pressac neurr
2.946G 0.6908 205.2257
3.550¢0 1.7750 18E.2500
€.0390 0.0000 208,9011
£.3220 1.239C 198.1612
5.3250 2.6630 186.3750
8.0520 C.000¢C 206.6276
7.4480 1.6640 19..9279
7.1000 3.5500 177.5000

10.0600 z.000¢C 203.9747
10.37¢¢C 1.817¢Q 188.3962

. 849C 180.5726
.4380 168.6250
-0000 200.9705
.8280 182.0275
.379C 171 1029
.2080 173.1417
15%.7500
.C00¢ 197.6499
. 9080 176.75¢02

.7850
.8750
.0800
L2230
L1560
L3088
.6500

.0938

.
~J
s.]
=]
R =l - I P L e BT B UV TURY R o T N Y
J
V]
in
(]

Ll R e R TN

fJUOOC}C}C_‘JOOO(')IDOC)C)C)C)CDOC)O(DC)C.JCJOOC.)ODC)OC')OC)('JC)OOOOCDOD(DD(_’)O(D‘DL‘J

g

8

2

3

z

0

0

4

5 0

4.8500 . 754¢C 163.3672
2.9830 .B200 139.1954
2.4200 .2130 150.8B750
€.10C3 .0000 194,019
&.4809 2.7530 172z B23¢
7 5703 3.6830 156.6108
16,0500 $.323%0 14€.9890
14.72C3 £.8200 148.9886
14,2323 7 1000 142.0000
18.1200C €¢.0000 190.0963
2G.23C3 0.0000 185.8832
21,2300 2.2090 165 528¢C
25,2250 3.6880 152.9798
19 3500 5.5490 141.2€9C
1 7.2z & 592¢C 135.5249
25,9763 7.887C i33.125¢C
22 1483 2.0000 i81.3947
23.77259 1.3219 159.5207
22.880C 3.754¢C 14€.408!1
22.%22C £ 3400 138.335¢
21,4030 T 346G 125.0393
_9.253C T .338C 137.0324
17.7ESS 8.8785) 124.250C
24,2500 0.9035¢ 176.6267
£€.4032 . ROO 154.2902
28,4746 3.TETC Z4C.1145
24,6302 Z.€372 128.4717
23 8397 T O4:E57 1I8.,7833

0058




¢

TABELA 4
ANALISE DE PERCOLACAO - SECAO HOMOGENEA DE SOLO (0MBREIRA ESQUERDA)

Malha de pontos de pressio neutra caiculada pelo programa SEEP2D na anihse de percolacio permanente

X{m}) ¥ {m) ul{kPa)
23.0600 g 3120 109.5986 &
2:1.1702 9.0919 115.2918 ¢
19.79C0 £2.4540 122.147°2 &
19 290 o, 7620 115,273 0
26,1700 Z.0G00 171.8813 0
2B.1800 C.0000 166.2493 0
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Malha de pontos de pressio neutra calcuisda pelo programa SEEP2D na anilise de percolaciio permanente
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TABELA 4
ANALISE DE PERCOLACAO - SECAO HOMOGENEA DE SOLO (0MBREIRA ESQUERDA)

Malha de pontos de pressio neutra caiculads pelo programa SEEP2D na anilise de percolacio permanente
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Envoltéria de resisténcia do Enrocamento

Alura do enroc Tensdo normail Tensdo de Tensao Tensdo de
Cisalhamento Normal Cisathamento
(m) t/im2 t/m2 Kpa Kpa
0 Q.00 0.00 0,00 0.00
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4 8,80 9.16 88.00 91 62
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12 26.40 22,55 264 00 225,55
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Fatores de Seguranga ao escorregamento
calculados pelo Método de Spencer.

Enrocamento modelado por envoltéria de
resisténcia nao linear.

Enrocamento

|:
i
|
]

Figura 17 — Analise de estabilidade de taludes — Percolagdo Permanente
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BARRAGEM ARNEIROZ 1T - SECAO COM ESPALDAR DE JUSANTE EM ENROCAMENTO

Fator de Seguranca ao escorregamento
calculado pelo Método de Spencer

Enrocamento modelado com enveltoria
de resisténcia nfo linear.

Figura 18 — Analise de estabilidade de taludes - Fase de Construgio.
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Fator de Seguranga ao escorregamento
calculado pelo Método de Spencer

Figura 20 — Analise de Estabilidade de Taludes — Fase de operacéo.



BARRAGEM ARNEIROZ Il - SEGAO HOMOGENEA DE SOLO

Fator de Seguranga ao escorregamento
calculado pelo Método de Spencer

Figura 21 — Andlise de Estabilidade de Taludes — Fase de construgio.
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Fator de seguranga ao escorregamento
calculado pelo Método de Spencer
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ENVOLTORIA DE RESISTENCIA DE MACIGOS ROCHOSOS
DEFINIDA PELA RESISTENCIA UNIAXIAL, Gci, GS1 E CONSTANTE DE HOEK-BROWN, mi

Rocha. Gnaisse
Local Vert./T de Agua
Obra Amerroz il

valores com de influéncia de intersegbes

Q G8I|
Entrada: #NUM!
Oci= 85 MPa mi= 33 GSl = 41
mb 4,01 = 0,0014 a= 0,5
o= 0,02 MPa A= 0,73 B= 0,72
k= 4,51 = 38,6 c= 3,14 MPa
ocm = 13,32 MPa E= 4802,4 MPa
Tangente Mohr-Coulomb
ot= 19,43 MPa o= 39,6 ct= 3,86 MPa
Calculos somas
$iIg3 0,00 232 4,64 6,96 9,29 11,61 13,83 1625 65,00
sig1 2.45 27,05 38,53 49,65 58,56 8668 7425 8140 39958
dsids3 5420 . 62T . 474 405 3,65 337 3,18 300 8244
sign 0.04” 572 1072 1541 19,89 2422 2842 3253 13696| «— (..,
tau 0.33 8,52 13,23 17.01 20,25 2314 2577 2821 13545
X -2,98 -1,05 -0,78 -0.62 -0,51 -043 -036 -030 -7,05
y -2,30 -0.88 -0.69 -0,58 -0,51 045 040 -036 -6,17
xy 6.86 0,93 0,54 0,36 0,26 0,19 0,14 0,11 940
xsqQ 8,90 1,11 0,81 039 0,26 018 0,13 008 1168
sig3sig1 000 6279 183,52 34579 543,75 773,98 10342 13227 4267
sigasq 0.00 / 539 21,58 48,50 88,22 134,73 194,01 264,06 754
taucaic 0,33 8,24 12,96 16,84 20,25 23,34 2621 28,89 < "C,
sig1sig3fi 13,32 23,79 34,25 4471 55,18 6564 76,11 86,57
signtaufit 3,17 7.86 11,99 15,87 18,57 2314 2862 30,01
tangent 3898 8587 12718 16,500 20291 23,865 27,340 30,733
signt =obi:dc da regressao hnear = sign+vaicr maximo de ero de Slgma‘l{ 19,43 I
1 2
1] 45076 13,32 |tangente de Sigma 1 x Sigma 3
2] 0.41 3,94 0 19,43
3] 0,954 8,11 20 108.6
4] 123,21 6,00
5|4598,89 223,77
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Reach
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{m)

10 00
2000
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40 00
50 00

Q Total
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0.04

004,

003
002
002
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000
000
000
000
000

W S Elev
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022
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017
020
021
022
Q22
022
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0000604
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0000034
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Flow Area
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Eajaq,c’uo oo — Chorm ar 4 ana

P {mm) i p T (anos) P ord. {mm) in{P) {Pi-Pm)}*3
66 1 o008 11237 1976 529 1 4507
631 2 024 4214 180 525 1 3051
698 3 039 2583 185 5.22 12118
48 B 4 053 1873 1751 517 10338
48 5 5 D68 146 6 174 2 516 1.0181
838 6 083 120 4 169 8 513 09424
918 7 098 1022 160 508 07812
58 8 113 887 158 4 507 0 7559
341 S 128 78 4 1511 502 0 6444
38 10 142 702 148 9 500 06121
504 11 157 836 1453 498 ¢ 5607
499 12 172 58 1 142 4 96 0 5151
67 8 13 187 535 1375 4 92 0 4555
675 14 202 496 136 7 492 0 4452
67 15 217 46 2 136 491 0 4363
675 16 231 432 134 490 04112
42 17 246 406 1334 4389 0 4038
86 1 18 261 383 130 487 03630
673 19 276 s2 127 4 84 0 3285
615 20 29 344 1255 483 03118
457 21 306 327 125 4 83 0 3063
657 22 320 12 125 483 0 3063
85 23 335 298 1232 481 0 2870
32 24 350 286 123 1 4 81 { 2859
47 3 25 385 274 123 481 0 2849
532 26 380 263 1206 479 0 2600
864 27 395 253 120.2 479 0 2560
61 28 409 24 4 120 479 0 2540
44 29 424 238 1195 478 0.2490
50 30 439 228 1193 478 0 2470
885 31 4 54 220 118 1 477 0 2353
54 k¥ 469 213 118 477 02343
44 1 33 484 207 1176 477 0 2304
40 34 4 98 201 117 2 476 0 2266
63 35 513 195 116 475 02153
62 36 528 189 1155 475 02107
602 37 543 184 1151 475 0 2071
1453 38 558 179 1118 472 01788
39 39 573 175 1114 471 01746
537 40 587 170 111 471 01713
811 41 6 02 16 6 110 1 470 01638
216 42 617 162 109 6 470 0 1598
382 43 6 32 158 108 5 470 0 1590
68 2 44 €47 155 108 5 470 0 1590
615 45 662 151 108 4 4 69 0 1503
401 46 676 14 8 1056 466 01291
44 6 47 6 91 145 1054 4 66 01277
82 48 706 142 1053 4 66 01270
874 49 721 139 104 1 465 01185
728 50 736 136 104 4 64 01178
60 51 7 51 133 103 4 464 0 1137
58 4 52 7865 131 1033 464 01130
86 53 7 80 128 1033 464 01130
80 54 795 128 103 463 0 1110
55 55 810 123 102 8 463 0 1096

nyni1o9



45
75
104
47
89
25
532
45
50
190
70
85
693
607
76
123.1
103
768
626
331
76 8
791
54 2
81
701
1202
723
564
402
7198
7186
737
512
64 2
745
785
84 2
768
85
49
528
93
558
57
523
1008
as

70
491
134
518
601
898
759

43

57
58
59
60
61
62
63

&5
66
87
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83

85
86
87
88
89

91
82
93

95

97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

825
8 40
854
age
884
899
914
929
943
g 58
873
988
1003
1018
1032
10 47
10 62
1077
1092
1106
1121
1136
11 51
1166
11 81
1195
1210
1228
1240
1255
1270
12 84
1299
1314
1329
13 44
13 58
1373
13 88
14 03
14 18
14 33
14 48
14 82
1477
14 92
1507
15 22
1537
15 51
1566
15 81
15 96
16 11
16 28
16 40

121
19
117
15
113
111
109
108
106
104
1023
101
100
98
97
95
94
93
92
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
758
74
74
73
72
71
71
70
69
68
68
67
66
66
€5
64
64
63
63
62
62
61

1025
102
102

019
101

100 8

1002

100 1
100
100
100
100

608

997

993
99 2
99
98 6
983
98 1
975
96 5

854
954
95
94 4
935
932
83
93
928
924
923
923
922
92
919
918
918
918
912
91
a0 8
907
90 2
90
a0
80
898
8BS 7
B9 6
896
89
g8 ¢
888

463
482
462
462
4 62
461
4 61
4 61
4 61
461
461
4 81
460
480
460
4 60
4 60
4 59
459
4 59
453
4 57
4 56
4 56
4 56
455
455
4 54
4 53
453
453
453
4 53
4 53
453
4 52
452
452
452
4 52
4 52
4 51
4 51
4 51
4 51
4 50
4 50
4 50
4 50
4 50
4 50
4 50
4 50
4 49
4 49
4 49

01078
01043
0 1043
01037
0 0879
0 0967
0 0929
0 0923
00817
00917
00917
Q0817
0 0905
0 0889
0 0875
0 0869
0 0857
0 0834
00818
0 0805
00771
00716
0 0690
0 0659
0 0659
0 0638
0 0609
0 0565
0 0551
0 0542
00542
00533
00514
0 0510
0 0510
0 0506
0 0497
0 0492
0 0488
0 0488
0 0438
0 0462
0 0454
0 0445
0 0441
0 0421
00413
0 0413
00412
0 0405
0 0401
0 0387
0 0397
00374
00370
0 0367
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42
91
118
53
123
76

81
130
1375
72
825
85
103 4
47 3
40.2
100
19786
677
935
912
699
1511
754
28
66 2
818
1181
954
58
90
7
76 5
975
655
753
11
75
37
586
49
46 8
65

67
60 8
721
763
982

60
424
100

50

20

40

70

112
113
114
115
118
117
118
119
120
121
122
123
124
125
128
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128
128
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132
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138
138
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
185
166
167

16 25
16 70
16.85
17 00
17 15
17 29
17 44
17 59
17 74
17 89
18 04
18 18
18 33
18 <8
18 33
18 78
18 93
1907
19 22
19 37
18 52
19 67
1982
19 96
2011
20 26
20 41
20 56
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2085
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2130
21 45
2160
2174
2189
2204
2219
22 34
22 49
2263
2278
2293
2308
2323
2338
23 52
2367
23 82
2397
24 12
24 27
24 41
24 56
2471

60
60
59
59
58
58
57
57
56
56
55
55
55
54
54
53
53
52
52
52
51
51
50
50
50
49
49
49
48
48
48
47
47
47
46
46
46
45
45
45
44
44
44
44
43
43
43
43
42
42
42
41
41
41
41
40

88
879
878
878
877
874
871

a7

87
864
864
861
861

86
854
853
851

85

85

85

85

85

85

85
846
84 5
842

838
838
834
833
832
831
83
83
827
825
821
82
82
82
819
8186
815
814
811
81
809
308
808
807
804
804
804
304

448
448
4 48
448
4 47
447
447
447
447
4 46
4 46
4 46
446
445
445
445
444
444
444
444
444
444
444
444
444
444
443
443
443
443
442
442
442
442
442
442
442
4 41
441
441
4 41
441
4 41
440
440
440
4 40
439
439
439
4 39
439
439
439
439
439

00337
00334
00330
0 0330
0 0327
00316
0 0306
00303
0 0303
0 0283
00283
00274
00274
0 0270
0 0252
0 0249
0 0243
0 0240
0 0240
0 0240
0 0240
0 0240
00240
0 0240
0 0228
00226
00217
00212
0 0206
0 0206
0 0196
00193
00190
00188
00185
00185
00178
00173
00163
00181
0.0161
0 0161
00159
00152
00150
0 0147
00141
00139
00137
00134
¢ 0134
00132
00126
00126
00126
00128
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50

578
703
1095
54 9
657
606
406
R3
1206
100 2
453
754
603
506
704
67 4
65
853
65
70
57

43
a5
85
100
509
60 ¢
125
185
72
70
48
35
536
542
825
582
451
578
K )
734
775
877
28
623
479
46 5
583
531
657
46 5
1025
515

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
208
207
208
209
210
21
212
213
214
215
216
217
218
219
220
221

223

24 86
2501
2516
2530
25 45
2560
2575
2590
26 05
2619
26 34
26 49
26 64
2679
26 84
2708
2723
27 38
27 53
2768
27 83
2797
2812
28.27
28 42
28 57
2872
28 86
29.01
29 16
293
29 46
2961
2975
2990
3005
3020
3035
30 50
3064
3079
3094
3109
3124
3139
3153
3168
3183
3198
3213
3228
32 42
32 57
272
287
3302

40
490
40
40
39
39
39
39
38
38
38
38
38
37
a7
37
37
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36
36
36
36
36
35
35
35
as
35
34
34
34
34
34
34
33
33
33
33
33
33
32
32
32
32
32
32
32
31
31
31
31
31
31
31
30
30

8023
803
802
80
80
a0
80
80
797
793
791
788
785
785
783
782
78
7735
775
771
7
768
768
76 8
766
766
765
76 3
76 2
76 1
76
76
76
759
758
755
754
754
754
753
753
752
752
75
75
746
74 5
74 4
738
738
737
736
734
733
733
728

439
439
4 38
438
438
4 38
438
438
438
437
437
437
4 36
436
436
436
4 36
4 38
4 35
435
434
434
434
4 34
434
434
434
433
433
433
433
433
433
433
433
4 32
4 32
432
4 32
432
432
432
432
432
4.32
431
43
43
430
430
430
430
430
429
428
429

00124
00124
00122
00118
00118
00118
00118
00118
00112
00105
00101
0 D0B8
0 oo®e1
0 0091
0 0088
0 0086
0 0083
0.0075
0 0075
0 0070
0 0068
0 0065
0 0065
0 0065
0 0063
0 0063
0 0081
0 0059
0 0058
0 0056
0 0055
0 0055
0 0055
0 0054
0 0053
0 0049
0 0048
0 0048
0 0048
0 0047
0 0047
0 0046
0 0046
0 0044
0 0044
0 0039
0 0038
00037
0 0032
00032
0 0031
0 0030
00028
0 0028
00028
0 0025
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725
83
674
761
508
825
334
585
48
821
68
44 2
632
707
57 4
305
615
89
804

8s
60
535
51
338
46 4
504
68
3
62
334
636
127
98 3
704
834
633
388
402
7286
65
100 1
48 2
33
423
499
44 4
827
52
729
673
95 4
9t 8

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
238
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
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272
273
274
275
276
277
278
279

3317
33 31
3346
3361
3376
339N
34 06
34 20
34 35
3450
34 85
34 80
3495
3509
3524
3539
3554
35869
3584
3598
3613
3628
36 43
36 58
3673
36 87
3702
3717
3732
37 47
3761
3776
379
38 06
‘21
38 36
38 50
3865
38 80
38 95
3910
3925
3839
3954
3968
39 84
3899
40 14
40 28
4043
40 58
4073
40 B8
4103
4117
41 32

30
30
30
30
30
29
29
29
29
29
29
28
29
28
28
28
28
28
28
28
28
28
27
27
27
27
27
27
27
27
27
26
26
26
26
26
26
26
26
26
26
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25
25
25
25
25
25
25
25
25
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729
728
726
7286
725
725
724
723
721
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72
72
72
72
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719
718
718
7186
716
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707
707
708
704
704
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704
703
703
701
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70
70
70
70
70
70
70
70
70
70
699
699
698
69 4
693
69
69
69
69
689
687

429
429
428
428
428
428
428
428
428
428
428
428
428
428
428
428
428
427
427
427
427
427
4 26
426
426
4 26
426
425
425
425
425
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425
425
425
425
425
425
425
425
425
425
425
424
424
423
423
423
423
423
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0 0025
0 0024
0 0022
0 0022
0 0022
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0 0021
0 0020
00019
0 0018
00018
00018
0 0018
0 0018
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1285
602
1155
602
888
803
585
683
345
879
1172
85
506
453
804
8686
6286
785
648
804
834
503
665
47
70
527
599
845
896
804
68
136
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762
1232
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104 1
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789
54 9
549
631
803
733
60 3
80
625
64 6
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245
656
608
659
345
633
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287
288
289
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292
293
294
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298
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299
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301
302
303
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314
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316
317
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321
322
323
324
325
326
327
328
29
330
331
332
333
334
335

4147
4162
4177
4192
42 06
4221
42 36
42 51
42 66
42 31
4295
4310
43 25
43 40
43 55
4370
43 84
43 99
44 14
44 29
44 44
44 59
4473
44 88
4503
4518
45 33
45 48
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4577
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45 07
46 22
46 37
46 51
46 66
46 81
46 96
47 11
47 28
47 40
47 55
4770
47 85
48 00
4815
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48 59
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45 04
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49 33
49 48
48 63

24
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68
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673
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66 5
663
86 2
66
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6852
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85
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¢ 0003
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0 0003
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756
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771
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53 34
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54 67
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5512
55 27
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56 30
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0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 000D
0 0000
0 000D
0 0000
0 0000
00000
0 0000
¢ 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
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572
669
98
44 2
74 6
324
42 2
652
47
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552
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816
3e7
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B38
1086
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423
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58.68
56 83
58 97
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59 27
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6L D1
6C 16
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60 46
60 61
60.75
60 90
6105
6120
6135
61 50
6164
6179
6194
62 09
62 24
62 39
62 53
62 88
62 83
62 98
6313
63 27
63 42
63.57
63 72
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64 02
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64 61
64 76
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589
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588
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586
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58 1
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58
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4 07
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4 06
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406
406
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405
405
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404
404
404
404
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403
403

-0 0002
-0 0002
-0 0002
-0 0002
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-0 0002
-0 0002
-0 0002
-0 6002
-0 0002
-0 0002
-0 0002
-0 0002
-0 0002
-0 0002
-0 0002
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-0 0011
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-0 0017
-0 0018
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67 4
851
997
586
621
585
573
518
808
482
47
602
534
854
889
687
é3
864
465
457
508
508
602
93
1053
485
653
556
412
611
924
1118
783
358
175 1
72
103
433
1019
1056
70
676
878
425
782
932
753
76

602
554
70
738
45
352
707

448
449
450
451
452
453
454
455
456
457
458
459
460
461
482
463

485

467
468

470
471
472
473
474
475
476
477
478
479
430
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
495
497
498
499
500
501
502
503

66 39
66 54
66 69
66 83
66 98
67 13
67 28
67 43
67 58
8772
67 87
68 02
68 17
68 32
68 47
68 61
68 76
68 91
69 06
69 21
69 36
€9 50
69 65
69 80
69 95
7010
7025
70 39
70 54
7069
70 84
70 99
71 14
7128
7143
7158
7173
7188
7203
7217
7232
7247
7262
7277
72 92
73 06
7321
73 36
73 51
7366
7381
7395
74 10
74 25
74 40
74 55

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
13
13
13
13

558
558
556
555
554
§52
55
55
54 9
54 9
549
54 7

54 2
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537
537
536
535
835
534
533
532
532
531
531
531
53
528
527
526
5286
523
£21
52
52
518
518
518
515
513
£12
512
512
512
51
51
509
509
508

403
402
402
402
402
401
401
401
401
401
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400
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399
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398
398
398
397
397
397
397
397
397
397
396
396
396
396
395
385
385
395
395
395
394
394
394
394
394
3984
393
393
383
393
393

-0 0021
-0 0022
-0 0023
-0 0025
-0 0026
-0 0027
-0 0029
-0 0032
-0 0032
-0 0033
-0 0033
-0 0033
-0 0035
-0 0042
-0 0042
-0 0045
-0 0045
-0 0045
-0 0045
-0 0045
-0 0045
-Q 0050
-0 0050
-0 0051
-0 0053
-0 0053
-0 0055
-0 Q057
-0 0058
-0 0058
-0 0080
-0 0060
-0 0080
-0 0062
-0 0066
-0 0068
-0 0070
-0 0070
-0 0077
-0.0081
-0 0084
-0 0084
-0 0088
-0 0oBe
-0 0088
-0 0096
-0 0101
-0 0104
-0 0104
-0 0104
-0 0104
-0 0110
-0 0110
-00113
-0 0113
-0 0116
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652
502

422
724
526

77
68
82
48
81
432
1195
1114
86 3
706
68
521
€9
446
1151
504
607
160
118
98 1
92
371
492
488
103 3

603
452
928
652
897
1176
718
8089
1033
432
447
47
57
52
281
70
302
87
60 2
95
64 2
27
50

504
505
506
507

508
510
511
512
513
514
5158
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
538
540
541
542
543

545
546
547

549
550
551
552
553
554
555
556
557
558
558

7470
74 84
74 89
7514
7529
7544
7558
7573
75 88
76 03
7618
76 33
76 48
76 62
76 77
76 92
7707
7722
77 37
77 51
77 66
77 81
7796
78 11
78 26
7840
78 55
78 70
78 85
7900
79 15
7929
79 44
79 59
79 74
79 89
80 04
80 18
80 33
80 48
8063
8078
8093
8107
8122
8137
8152
81 67
8182
81 96
8211
82 26
gz 41
82 58
82 71
82 85

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
1.3
13
13
13
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13
13
13
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12
12
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12
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12
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12
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12
12
12
12
12

50 8
50 6
506
50 6
50 4
50 4
50 4
50 4
50 3
50 3
50 2
50 2
50 2
50
50
50
50
50
50
50
499
499
495
482
492
49 1
49
49
49
488
48 8
485
485
482
48 2
48
48
479
473
473
472
47
47
47
47
47
a7
468
467
487
465
46 5
465
465
46 4
46 1

383
392
392
392
392
392
392
392
392
392
392
392
392
39
KRh
I
KR )
391
391
3o
3N
3N
390
390
390
388
389
389
389
389
389
388
388
388
388
387
387
3 87
386
3 86
385
385
385
385
385
385
385
385
384
384
384
384
3g4
384
384
383

-00116
-0 0122
-0 0122
-0 0122
-0 0128
-0 0128
-0 0128
-0 0128
-0 0132
-0 0132
-0 0135
-0 0135
-0 0135
-0 0142
-0 0142
-0 0142
-0 0142
-0 0142
-0 0142
-0 D142
-0 0148
-0 0146
-0 0160
-0 0172
-00172
-0 0176
-0 0181
-0 0181
-0 o181
-0 0189
-00189
-0 0203
-0 0203
-0 0217
-0 0217
-0 0227
-0 0227
-0 0232
-0 0264
-0 0264
-0 0269
-0 0281
-0 0281
-0 0281
-0 0281
-0 0281
-0 0281
-0 0293
-0 0299
-0 0299
-0 0312
-0 0312
-0 0312
-00312
-0 0318
-0 0338
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90
32
42

70

42 4
408
47
60
36
72
100
29
61

63
455
465

43 2
56 6
66 8
586
547
698
407
46 7
42
68 5
758
685
228
41 4
102 8
859
793
833
878
815
60 4
993
775
174 2
47 2
733
907
729
871
96 5
48 2
638
282
736
533
46 1

560
561
562
563

565

567
568
569
570
571
572
573
574
575
576
577
578
879
580
581
582
583
584
585
586
587
588
589
580
581
592
583
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615

83 00
8315
8330
8345
8360
8374
83 89
84 04
84 19
84 34
B4 49
84 63
8478
84 93
85 08
8523
85 38
85 52
85 67
85 82
8597
86 12
86 27
36 41
86 56
86 71
86 86
870
87 16
87 30
87 45
87 60
8775
87 90
88 05
88 19
88 34
B8 49
88 84
8879
88 54
89 08
8923
89 38
89 53
8968
89 82
89 97
90 12
8¢ 27
90 42
90 57
90 71
90 86
9101
91 16
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457
455
453
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418
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412
409
408
407
406
406

382
382
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378
377
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376
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174
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374
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374
373
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3im
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370
370

-0 0366
-0 0381
-0 0396
-0 0396
-0 0404
-0 0404
-0 0404
.0 0412
-0 0420
-0 0420
-0 0420
-0 0420
-0 0444
-0 0453
-0 0453
-0 0470
-0 0488
-0 0488
-0 0488
-0 0488
-0 0497
-0 0507
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-0 0870
-0 0884
-0 0899
00914
-0 0914
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531
721
581
74 4
589
819
57
645
651
655
572
635
45
48 5
80
578
50.2
71
70
108 4
120
80 8
399
153
531
623
63 4
72
655
418
442
512
58
601
615
30
718
807
624
64 7
526
506
831
158 4
923
797
596
591
861
87
94 4
98 6
738
652
101
80

616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
638
637
638
639
640
641
642
643

645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
861
6862
863

685

667
668
669
670
671

91 31
91 46
91 60
9175
9190
92 05
8220
92 35
92 48
92 64
9279
92 94
93 09
93 24
93 38
93 53
9363
83 83
93 88
94 13
94 27
94 42
94 §7
94 72
94 87
95 02
95 16
95 31
95 46
85 61
9576
95 91
96 05
96.20
96 35
96 50
96 85
96 80
96 94
97 09
97 24
97 38
97 54
97 69
87 83
97 98
98 13
98 28
98 43
98 58
98 72
98 87
99 02
99 17
89 32
99 47
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402
402
402
401
40
40
399
|7
39
388
387
382
38
38
371
37
7
364
K]
358
352
35
35
345
345
342
341
34
338
334
334
331
33
324
323
3z
32
316
31
309
305
304
302
30
30
29
284
282
281
28
27
25
245
228
228
216

368
369
369
369
3.69
369
369
368
366
386
366
364
3 64
364
361
361
g
359
358
3568
3 56
3 56
356
354
354
353
353
353
352
351
35
350
380
348
348
347
347
345
343
343
342
341
341
340
340
337
335
334
334
333
330
322
320
313
313
307

-0 0975
-0 0975
-0 0975
-0 0991
-0 1008
-0 1008
-0 1024
-0 1057
-0 1181
-0 1219
-0 1238
-0 1337
-0 1379
-0 1379
-0 1580
-0 1604
-0 1604
-0 1753
-0 1859
-0 1914
-0 2087
-02148
-0 2148
-0 2306
-0 2306
-0 2406
-0 2440
-0 2475
-0 2545
-0 2691
-0 2691
-0 2806
-0 2845
-0 3090
-0 3132
-0 3263
-0 3263
-0 3445
-0 3736
-0 3786
-0 3995
-0 4048
-0 4158
-0 4270
-0 4270
-D 4873
-0 5272
-0 5411
-0 5482
-0 5554
-0 6324
-0 8183
-0 8724
-1 0846
-1 0846
-1 2650
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125 672 99 o1 10 20 300 -1 5547
918 673 89 76 10 153 273 -2 8019
82 674 99 91 10 103 233 -6 0491
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P in{P)
Média = 680 42 gy= -0 240
DP= 255 04 A= -0 0400
alfa = 0 050
beta = 56 5
z K T {anos) LN G LP
-2 062 -2 185 102 300 293 286
-0 856 -0 845 125 46 6 47 1 46 8
0 0040 2 637 638 64 6
0 841 0 853 5 866 86 4 870
1282 1257 10 1018 1013 100 8
15 1 451 15 110 2 1090 8 1083
1 645 1578 20 116 2 1157 113 4
1751 1670 25 120 8 1202 1173
1834 1742 30 124 5 1239 120 4
20558 1930 50 1350 134 2 1290
2326 2 155 100 148 0 148 1 1400
2576 2 359 200 163 3 1619 150 8
288 2 600 500 1825 180.2 164 7
309 2763 1000 197 0 194 0 174 8
35 3072 10000 2289 2399 195 8
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Altura de Chuva (mm)
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Tempo de Recorréncia {anos)

Anilise de Frequéncia de Chuva - Estagcéo Ano - Arneiroz Il - Chuva de 1 dia
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E/jag;—o AMO -

P (mm
677
229
129
1146
1185
898
1528
1171
228
88
8886
1251
1013
954
140
507
76 5
1224
110 2
803
1276
813
422
771
a7 1
46 8
107

57

92

898
631
803
954
50 4
1123

94
497

37 459
937
117
708
7886

75
.7
1128
578
795
982
793
1241
1026
119 4

32
60 8

-

al 2 aio

P > o LA
! p T {anos) P ord. (mm) in(Py (Pi-Pm}"3
1 063 158 7 229 543 13190
2 168 58 5 190 525 0 7535
3 273 368 1554 505 0 3564
4 378 264 1528 503 03315
5 483 207 140 4 94 02210
6 588 170 129 4 86 0 1429
7 693 14 4 1276 485 0 1341
8 7 98 125 1251 4 83 01192
9 903 111 124 1 4382 01134
10 1008 98 1224 431 0 1040
11 1113 90 121 8 4 80 0 1008
12 1218 82 1195 478 0 0889
13 1324 76 119 4 478 0 0884
14 14 29 70 1171 476 00773
15 15 34 65 1146 474 0 0661
16 16 39 61 1128 473 0 0587
17 17 44 57 1123 472 0 0567
18 18 49 54 1102 470 0 0487
19 19 54 51 109 1 489 0 0448
20 2059 49 108 2 468 0 0418
21 2164 46 107 467 0 0379
2 2269 44 104 464 0 0290
23 2374 42 1026 463 00254
28 2479 40 1013 482 0 0222
25 2584 39 100 6 4 61 0 0206
26 2689 37 1003 461 00198
27 2794 38 983 459 00158
28 2899 34 98 2 4 59 00156
29 3004 a3 971 4 58 00136
30 3109 32 97 4 57 00134
H 3214 3 a5 4 4 56 00108
32 3319 30 954 4 56 00108
33 3424 29 95 4 55 00102
34 3529 28 94 4 54 0 0088
35 3634 28 837 4 54 0 0084
6B 3739 27 92 452 0 0063
37 3845 26 a2 452 0 0083
B 39850 25 808 4 50 0 0041
39 4055 25 808 4 50 0 0041
40 4160 24 B9 6 450 0 0040
41 42 65 23 89 449 0 0035
42 4370 23 88 4 48 0 0028
43 4475 22 874 447 00024
44 4580 22 B52 4 45 00013
45 4685 21 85 444 00012
46 4790 21 813 4 40 0 0002
47 4895 20 805 439 0 0001
48 5000 20 803 4 39 Q 0001
49 5105 20 803 4 39 0 0001
50 5210 19 795 4138 0 0001t
51 5315 19 793 4 37 0 0000
52 5420 18 786 4 36 0 0000
53 5525 18 771 435 0 0000
54 5630 18 76 5 434 0 0000
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56 4 65 57135 17 75 432 0 0000
95 56 58 40 17 74 3 431 0 0000
743 57 50 45 17 726 428 -0 0001
633 58 6050 17 72 428 -0 0002
58 59 6155 16 708 426 -0 0005
685 60 6281 16 68 5 423 -0 0013
97 61 63 66 18 682 422 -0 0015
485 62 8471 15 677 422 -0 0018
805 63 6576 15 654 418 -0 0038
10086 64 6681 15 652 418 -0 0041
602 65 6786 15 633 415 -0 0068
602 66 6891 15 631 414 -0 0071
155 4 67 6996 14 622 413 -0 0088
62.2 68 710 14 612 411 00111
537 69 7206 14 608 411 M2
98 3 70 7311 14 602 410 -0 0137
261 7 74 16 13 60 2 410 -0 0137
654 72 7521 13 58 2 4 06 -0 0204
68 2 73 T6 2% 13 58 408 -00212
612 4 773 13 578 406 -0 0220
1091 75 7836 13 57 404 -0 0254
652 76 7941 13 57 404 -0 0254
121 8 77 8046 12 56 4 403 -0 0283
87 4 78 815 12 552 401 -0 0347
89 79 B256 12 54 3989 -0 G422
852 80 8361 12 537 398 -0 0442
72 B1 B4 86 12 508 393 -0 0685
108 2 82 857 12 507 393 -0 0695
726 83 BETH 12 504 392 -0 Q725
582 84 8782 11 497 391 -0 0801
43 85 8887 11 48 5 388 -0 0845
1002 86 8992 11 46 8 385 -0 1185
104 87 9097 11 45 Iy -0 1492
508 88 9202 11 422 374 -0 2102
92 89 8307 11 87 366 -0 3161
344 90 9412 11 37 458 362 -0 3637
552 91 95 17 11 344 354 -0 5100
54 92 9822 10 32 347 -0 6615
57 93 9727 10 261 326 -12426
190 94 9832 10 228 313 -17728
85 95 9937 10 117 246 -6 6176
-§1314

Ny os




P In{P)
Média = 837 434 gy = -0 968
DP= 45 045 A= -0 1613
alfa= G 037
beta = 68 1
4 K T (anos) LN G LP

-2 062 -2 632 102 302 313 234
-0 856 -0 813 125 520 553 530

0 0157 2 765 (780> 821
0 841 0885 5 1117 108 5 1139
1282 1189 10 1362 1287 1306

15 . 1321 15 1503 1401 1386
1645 1402 20 1804 1481 1438
1751 1459 25 1883 {542. 1475
1834 1501 30 1747 1582 1504
2055 1607 50 1929 1731 1577

2326 1724 100 2180 AT 1662
2576 1818 200 2440 2107 173 4
288 1918 500 2797 2354 1814
309 1978 1000 307 5 254 0 186 4

35 2076 10000 3698 31600 1948
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ANALISE ISOIETAL PARA GERAGAO DE ISOIETAS PADRAO

ISOIETA CHUVA 74
P (mim) Area (km?) (mm/km?)
1698 0

160 42 20
150 152 02
140 326 01
130 542 20
120 793 06
110 1074 57

ama
0987
0429
0240
0151
0 102

ISOIETA PADRAO
A (M%) A(km?) mm/km?* P (mm)
1698

10 2590 64095139 166
25 6475 24823391 159

50 12950 11404779 148
100 25899 05282334 137
175 45323 02837649 129
300 776 97 01559677 121
450 1185 46 0 0994271 116
700 181293 00808747 110
1000 2569 90 0 0409671 106
1500 388485 00261159 101
2150 5568 29 00175105 98
3000 776970 0 0120961 94
4500 11654 55 00077111 90
6500 16834 35 0 0051261 86

Tr = 100 ANOS Tr = 10.000 ANOS
Isoieta | Pyg{mm) Meédia { Pye(mm) Media

Olho 1919 - 318 -
1 187 6 189 8 3089 3125
2 180 2 183 9 298 7 3028
3 166 9 1735 2748 2858
4 154 6 1608 254 6 284 7
5 1454 1500 2393 2470
6 1370 141 2 2255 232 4
7 1310 1340 2157 2206
8 124 7 1278 205 4 2105
9 1199 1223 1975 201 4
10 1147 1173 188 8 193 1
1 1102 112 4 1815 1851
12 106 2 108 2 174 9 178 2
13 1016 103 9 167 2 1711
14 975 995 1806 163 9

000129
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DISTRIBUGAOQ DA CHUVA (Tr = 100 ANOS) SEGUNDO HUFF - 80% DO 20 QUARTIL

Posiglo

% Acum

%

18938

103 9

1738

1680 8

150 0

1412

Precipitagio (mm)

134 0

127 8

1223

1173 1124 108 2 1039 99 6
! 250 290 474 460 434 402 arns 333 33% 320 306 293 281 2m 260 24
2 500 250 474 460 43 402 375 353 3B kY. 306 263 281 27N 280 248
3 850 aso 664 644 607 563 525 494 460 447 428 410 3 3In 364 348
4 1200 aso 664 644 607 563 525 494 469 447 42 410 3w 37 34 348
5 1750 S50 1044 101t 954 884 a2 776 737 700 673 645 618 596 5N 547
6 2300 550 1044 1011 954 884 825 778 T3 T 673 645 618 595 5N 547
7 Moo 800 1518 14N 1388 1286 1200 1128 1072 1023 97 938 899 1= ] axn 796
8 00 800 1518 1471 1388 12 86 1200 120 1072 1023 97 938 a9 6866 a3 706
9 4550 650 1233 1195 118 10 46 975 917 8n aM 796 762 7 700 675 647
10 5200 650 123 1195 1128 1045 ars 917 an 8Mn 795 782 o 703 675 647
" S750 550 10 44 10114 954 684 825 778 737 78 673 645 618 595 57 S47
12 6300 550 10 44 1011 954 884 825 176 737 703 673 645 618 595 sh s547
13 6650 350 664 644 607 563 525 494 480 447 428 410 380 3 364 348
14 000 350 664 644 607 563 525 494 460 447 428 410 30 379 364 348
15 7250 250 474 40 434 402 arn a53 3B A0 306 293 20 27N 280 24
16 00 250 474 460 434 402 arn 53 3% 320 306 293 20t 27N 260 249
17 7700 200 380 a8 347 3 oo 282 268 256 245 2% 225 218 208 198
18 ™00 200 380 368 347 I A0 282 268 256 248 23 225 216 208 199
19 8050 180 285 276 260 241 225 212 20 192 183 176 168 162 156 148
20 8200 130 285 276 260 24 225 212 201 192 183 176 168 162 156 148
21 8315 115 218 21 200 185 172 162 154 147 14 135 129 124 119 114
22 8420 115 218 2N 200 185 172 162 154 147 14 135 129 124 119 114
2 B85 45 115 218 21t 200 185 172 162 154 t 47 141 135 129 124 119 114
24 8680 115 218 21t 200 185 172 162 154 147 141 135 129 124 119 114
%5 87 45 085 161 156 148 137 127 120 114 109 104 100 096 (4] 7] 088 085
26 8830 085 161 156 148 137 127 120 114 109 104 100 096 092 08s 085
27 8515 0es 161 156 148 137 127 120 114 100 104 100 096 092 4] 08s
28 90 Q0 085 161 156 148 137 127 120 114 109 104 100 096 092 Qes oes
2 9085 o8s 161 156 148 137 127 120 114 108 104 100 096 092 0B8 085
K 0] 9170 085 161 156 148 137 127 120 114 109 104 100 096 082 oes 085
K1) 9245 0 142 138 130 121 112 106 100 096 082 oss 084 1] o o7
v 93 20 0 142 1238 130 21 112 108 100 096 o9 0es oe4 081 o7 075
a 9395 07 142 138 130 121 112 108 100 096 092 088 084 o/ o7 07s
M 9470 o 142 138 120 121 ti12 1068 100 096 092 088 084 08a1 o7 075
% 9635 065 123 12 113 104 13: 1) o092 oez 083 080 076 a7 o oes 065
6 8600 085 13 120 113 104 097 o092 oe7 083 080 076 an 070 068 065
7 96 65 065 123 120 113 104 og? 092 os7 o83 080 076 omn 070 068 065

”HH];}O



97 30

ues

123

120

E: 113 104 097 092 087 083 08B0 076 073 D70 068 065
) 9780 050 03151 092 os7 080 oM on 067 064 081 059 056 054 052 050
40 98 30 050 096 D92 087 080 075 on 067 064 064 050 056 054 052 050
4 o8 & 03 0 66 064 (01:] 056 052 o) ) o47 045 043 o4 03 038 036 035
12 @90 0% (66 064 061 056 052 049 047 045 043 o4 03 038 036 0%
43 9B 25 025 0 47 046 043 040 037 03X 033 032 o 02 028 027 026 025
44 9950 025 047 046 043 04 037 03¥% 033 032 0 020 028 027 026 025
45 9965 015 028 o028 026 024 022 o2 020 019 018 018 017 016 16 015
45 9380 D15 028 028 026 024 022 o2 020 019 018 018 017 D16 o6 015
47 9990 010 019 01t8 017 016 015 Q14 013 013 012 012 on 011 010 Q10
48 10000 010 019 Q18 017 016 015 014 013 013 012 012 on o 010 010
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DISTRIBUICAO DA CHUVA (Tr = 10 000 ANOS) SEGUNDO HUFF - 80% DO 20 QUARTIL

Preciplacdo (mm)

Posicho % Acum % 28 3028 068 2847 2470 2324 220 6 2108 2014 1931 188.1 1782 1711 143§
\ 250 290 T84 757 716 662 618 581 552 526 S04 483 463 4% 428 410
2 S00 250 781 757 715 662 618 581 552 526 504 483 463 446 A28 410
3 850 3so 1094 1060 1000 926 8&5 813 772 737 708 B76 848 624 599 574
4 1200 as0 1094 1060 1000 926 865 813 772 737 705 676 5 48 624 596 574
5 1730 550 1719 1665 1572 1456 1358 1278 1213 1158 1108 1062 1018 980 941 am
6 2300 550 1719 1665 1572 14 56 13589 1278 1213 1158 1108 1062 10 18 280 a4 am
7 N0 800 2500 2422 2286 2118 1976 18 50 1765 1684 1611 1545 1491 1426 1360 1311
8 3800 800 200 2422 286 2t 18 1976 1850 1766 1684 16N 1545 14 8% 1426 1360 13
9 4550 650 20 1968 1858 72 1606 151 1434 1368 1300 1255 1208 {158 1112 1w0es
10 5200 650 203 1968 1858 T2 16 06 15 1 1434 1368 1308 1255 1203 1158 1112 1066
1t 5750 550 1719 1665 1672 1456 1359 1278 1213 11 58 1108 1062 1018 980 941 =14}
12 6300 550 1719 16 65 1572 1456 13508 1278 1213 1158 1108 1062 1018 980 a4 sm
13 66 50 150 1064 1060 1000 928 B&S 812 772 737 705 576 G4 624 S0 574
14 7000 350 1084 1080 1000 926 865 812 T72 737 705 676 648 624 590 574
15 7250 250 78 757 715 662 618 581 552 526 504 483 463 4 46 428 410
16 7500 280 7 157 715 662 618 s 552 526 504 483 463 446 428 410
17 1T M 825 606 572 520 494 405 a4 421 403 386 3 356 e am
18 ™00 200 625 606 572 520 494 465 44 421 403 386 30 358 342 ixs
19 8050 150 469 454 429 397 an 34 an 316 3o 290 2B 267 237 246
2 8200 150 469 454 429 397 an 3% In 316 3oz 290 278 267 257 248
21 8315 115 3se J4 320 304 284 267 254 242 232 222 213 205 197 188
22 8430 115 ase 348 320 304 284 2867 254 242 23 222 213 205 197 188
23 85 %5 115 ase Is a» 304 284 267 254 242 23 222 213 205 197 188
24 86 60 115 ase 348 i p-] Ana 284 267 254 242 232 222 213 205 197 188
% 8745 085 266 257 243 225 210 198 168 179 in | 64 157 151 148 10
26 88 30 08as 265 257 243 225 210 198 168 173 N 164 157 V51 145 1%
27 8915 oes 266 257 243 225 210 198 188 179 1N 184 157 151 145 1%
28 9000 08s 266 257 243 2% 210 198 188 V0 17 164 157 151 1 45 1%
29 20865 085 266 257 243 225 210 198 1 88 179 17 164 157 151 t45 1%
20 N 08s 266 257 243 225 210 198 188 179 t 164 157 151 145 13
N 9245 075 234 227 214 199 185 174 165 168 151 145 123 134 128 123
32 B o 234 227 214 198 185 174 166 158 15 145 138 134 128 123
< 93es [ st 2% 227 214 199 185 174 186 158 154 145 138 t34 128 122
34 9470 07s 2 227 214 199 185 174 165 158 t 51 145 1 134 128 123
» 9635 085 200 197 186 172 161 151 143 137 3 128 120 116 1 107
36 9600 06s 203 197 186 172 161 151 14 137 13t 126 120 116 11 t o7
7 96 65 065 203 197 166 172 161 15 143 137 1 126 120 116 1 107
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38 97 W 065 200 197 186 $72 164 151 143 137 3 126 120 116 114 107
¥ 97 80 a0 156 151 143 132 124 116 110 105 1 097 0893 089 086 oe2
0 98 20 050 1 58 151 143 132 124 116 110 105 101 097 093 oag 086 082
1 a8 65 03 108 106 100 093 086 081 o7 074 070 068 065 062 080 057
X 9900 0% 100 106 100 09 086 o081 077 074 070 068 065 062 060 057
! 99 25 05 o078 06 on 066 062 058 055 053 050 048 046 045 04 o4
44 99 50 0625 o078 076 on 066 062 058 085 053 080 048 046 g4 043 o4
5 9 65 015 047 045 04 040 037 0% 033 032 030 029 028 Q27 028 025
45 9980 015 a7 045 043 040 037 03% 033 032 020 029 0 Q27 026 a%
47 99 90 010 031 030 029 026 a2 03 022 o1 Q20 019 019 018 017 018
48 10000 010 03 00 029 026 025 023 022 021 020 019 019 018 017 016
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HMS * Summary of Results

Project Arneiroz II Fainal Run Name Run 2

Start of Simmlation 10Apr74 0000 Basin Modal Bacaia - CNII=60 (c)

End of Samulation 16Apxr74 2400 Precap Medel Abzral

Execution Tims 1 22aagl0 1636 Control Spacs Abral
Bydrologic Discharge Tame of Total Drainage
Elemant Peak Peak Voluma Azaa

(cma) (1000 cu (sq Xkm)

S$B-1I 3 3318 14 Apr 74 1600 500.98 1244
Reaservoir-1 2 7401 15 Apr 74 0800 472 94 1244
Jaguraribs 1 2 7242 15 Apr 74 1200 444.53 1244
SB~IT 502 27 14 Apr 74 0400 71926 1018
SB-III 299.57 13 Apr 74 1600 62941 930
J-1 798.79 14 Apr 74 0400 135312 3192
Jaguaribe 2 769 27 14 Apr 74 2000 133886 3192
SB-IV 464 54 14 Apr 74 0800 80783 2150

3-3 14 Apr 74 1200 214668 5342
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HEC RAS Pisn Plan0) River Jaguanbe Reach Entre Emos

Resch

Entre Bixos
Entre Eixos
Emre Rixas
Enire Bivos
Enire Bixos
Entre Elxas
Enre Bixos
Enire Bod
Entre Eison
Entre Eixos
Enbe Eivos
Entre Eixos
2nire Eizon

Rivar Sta

2

1 91868*
180y
178

1 S5648"
158333
1R »

1 41888"
133y
128

1 10608°
100333
1

Cum Ch Lan
{my
12000 00
11000 00
10000 00
$000 00
8000 00
7000 00
8000 00
5000 00
4000 00
3000 00
2000 00
1000 00

Q Totsl

{m¥e)
117470
117470
1174 70
1174 70
17470
M0
117470
1114 10
117470
17470
174 70
1174 70
1174 70

Max Chi Dpth

im})

7%
T4
750
155
750
78
185
T8
170
118
™
820
se87

Min Cn Bl
{m}
3980
W45
e
Jaste
33501
prad ]
33272
NSy
330 42
32928
32813
30
32582

WS Clev
()
4805
34588
344 90
MIn
34280
KITN ]
14037
338 24
33613
B7T04
13804
3518
33450

CHWS_
{m)
4475
on
28
Ml
340 20
3%05
33783
1862
335 49
D419
33295
N

33053

RO B
{m)
347 18
346 10
M504
34308
34287
34176
065
33954
nma
33734
3NN
542

3370

£ 0 Slops
{mim)
0001050
0 001058
0001071
0001088
0 001097
0001108
0001114
0001118
0001107
000107
0 000988
0 000808
0 000623

Vel Chnl

{mis)

283
287
n
278
2480
283
286
288
288
208
1
281
240

Piaw Area
{m2)
874 37
a4
e1a3¢
T4 T
77320
154 25
73708
122088
Iar ko)
1023
712595
187 90
LULR 3

 Top Width
{m)
4808
MWW
22570
21803
210 40
203 89
198 09
192 30
07 0
182 11
174 82
17268
176 00

| Froude # Chi

034
aM
038
025
035
038
03
03
D3
023
03
oM
028
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Arnesroz - Estudo de Linha d'Agua
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Arneiroz - Estudo de Linha d'Agua
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Project

HMS * Summary of Results

Arneiroz 1II Basico

Start of Simulation : 06Jun®d 00060

BEnd of Sammlataion

. 11Jun00 2400

Run Name d=2 T=100

Basain Modal
Precip Modal

Bacia - CNIII=60 (p)
d=2dias T=i(00

Execution Taime + 22AugGQ 1810 Contrel Specs Chuva 2 dias
Bydrologzc Dascharge Tome of Total Drainage
Elemant Peak Peak Volume Azea
(cms) (1000 cu {sg km)

Sp-I 829 77 07 Jun 00 0200 86699 1244
Reservoir-i 676 30 07 Jun 00 0500 86692 1244
Jaguraribe 1 658.39 07 Jun 00 1800 86683 1244
SB-II 640.79 07 Jun 00 0300 68749 1018
SB-III 700.61 07 Jun 00 0300 74735 930

J-1 1598.8 07 Jun 00 0800 230166 3182
Jaguaribe 2 1564 9 07 Jun 00 2400 230110 3192
5B-1IV 1176 2 07 Jumn 00 0700 142549 2150
J-3 2318.2 07 Jun 00 1500 372660 5342
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HMS * Summary of Resulrts

Project - Arneiroz II Basico

Start of Similation - 06Jun00 0000

Run Name d2 T10000

Basin Modal Bacia - CNIII=&0 (p)

End of Simmlation . 11Jun00 2400 Precip Model : d=2dias T=10000

Execution Time 22Aug00 1810 Control Spacs Chuva 2 dias

Bydrolegac Discharge Time of Total Drasnage
Elemant Peak Paak Volune Area

(cms} (1000 cu (sq Jam)

SB-I 1722.9 07 Jua 00 0100 176064 1244
Resarvear-1 1466.0 07 Jun 00 0700 176052 1244
Jaguraribe 1 1422.2 07 Jun Q0 1600 176038 1244
SB-II 1333 5 07 Jun 00 0200 139897 1018
SB-III 1439.0 07 Jun 00 0200 150342 930
J=-1 3412.9 07 Jun 00 0700 466277 3192
Jaguaribe 2 3315 2 07 Jun 00 2300 466184 3192
sB-1IVv 2427.2 07 Jun 00 0600 288502 2150
J-3 4790 1 07 Jun 00 1800 754686 5342

000148
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HEC-HMS Project: Arneiroz li Basico

Basin Modei: Bacia -

20011353



(9

HME * Summary of Results

Project Arneiroz II Basico

Run Name d=2 {'1‘-2

o

Start of Samulation 06Juntd 0000 Basin Model Bacia - CN1III=60 (p}

End of Samulation 11Jun00 2400 Precap Medsl d=2dias Tm2

Execution Time . 107an0l1 1016 Control Specs Chuva 2 dias

Bydrologaic Dascharge Taime of Total Drainage
Elament Peak Peak Volume Area

{cms ) (1000 cu (sq Jm)

SB-I 151.79 07 Jun CO 0500 17094 1244
Raservoar-1l 116 24 07 Jun 00 1500 17092 1244
Jaguraribe 1 114.81 67 Jun 00 2300 17090 1244
SB-II 115.33 07 Jun 00 0600 13323 1018
SB-III 139 53 07 Jun 00 0300 15910 930
J~1 303 &0 07 Jun 00 1000 46323 3192
Jaguaribe 2 297 76 08 Jun 00 0200 46308 3182
SR-IV 208 30 07 Jun 00 1000 26816 2150
J-3 448 02 07 Jun 00 2200 73124 5342
Arneaixrez II 352 94 08 Jun 00 1200 70979 5342

JUN154



Project

HMS * Summary of Results

Arneirez II Basico

Start of Sammlation . 06Jun00 0000

End of Sammlation
Execution Time

11Jun00 2400
- 10Jan0l 1016

Run Name

Basin Modal
Precaip Model

o~
d=2 T=25)
[

Bacia - CNIII=60 (p)
da2dias T=25
Contrel Speacs . Chuva 2 dias

Bydrologac Dascharge Time of Total Draxnage
Elemant Peak Paak Yolumes Azea
{cms ) (1000 cu (sqg km)

SB-I 579 S7 07 Jun 00 Q300 61398 1244
Raservoir-1 455 .32 07 Jun 00 1100 61393 1244
Jaguraribe 1 444 .07 07 Jun 00 1900 61386 1244
SB-II 446 47 07 Jun 00 0300 48614 1018
SB-III 500.55 07 Jun 00 0300 54045 930

J=-1 1118 7 07 Jun 00 0700 164045 3192
Jaguaribe 2 1089 2 07 Jun 00 2400 164003 3192
SB-1IV 807 71 07 Jun 00 0700 99095 2150
J=3 1628.8 07 Jun 00 1900 263098 5342
Arneircz II1 1222 5 08 Jun 00 1100 258793 5342

00N15%




HMS * Summary of Results

Project Azrneiroz II Basico Run Name d=2 T=100

Start of Sammlataon 06Jun00 0000 Basin Model Bacia - CNIII=&0 (p)

End of Sammlation 11JunC0 2400 Precip Model d=2dias T=100

Execution Time 10Jan0l1 1017 Control Spacs - Chuva 2 dias

Bydrologac Discharge Time of Total Drainage
Elemant Paak Peak Volums Area

{ems) (1000 eu (sq Xkm)

SB-I 829 77 247 Jun 00 0200 86699 1244
Raservoir-1l 676 30 37 Jun 00 0900 86692 1244
Jaguraribe 1 658 39 77 Jun 00 1800 866812 1244
SB-II 640 719 07 Jun 00 0300 68745 1018
SB-III 700 61 07 Jun 00 0300 74735 930
J-1 1598 8§ 07 Jun 00 0800 230166 3192
Jaguariba 2 1564 9 07 Jun 00 2400 230110 3192
SB-IV 1176 2 07 Jun 00 0700 142549 2150
J-3 2318 2 07 Jun 00 1900 372660 5342
Arneiroz II 1654 2 08 Jun 00 1100 367138 5342

(1156
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HMS * Summary of Results

Project Arneircz II Basice Run Name d=2 f=_10.000)
Start of Sumulation . 06Jun00 0000 Basin Modasl Bacia - CNIII=60 (p)
End of Simulation . 11lJun00 2400 Precip Modal d=2dias T=10000
EZxecution Time 10Jan01 10617 Control Spacs Chuva 2 dias
Bydrologic Dascharge Tame of Total Drainage
Slement Peak Paak Volune Area
(cms) (1000 ecu (sq km)
SB-I 1722 9 07 Jun 00 0100 176064 1244
Raservoir-1l 1465 9 07 Jun 00 0700 176052 1244
B Jaguraribe 1 1422.2 07 Jun 00 1600 176038 1244
B SB-II 1333 5 07 Jun 00 0200 139897 1018
B SB-III 143% 0 07 Jun 00 0200 150342 930
- J-1 3412 9 07 Jun 00 0700 466277 3192
Jaguaribe 2 3315 2 07 Jun 00 2300 466184 3192
SB-IV 2427.2 07 Jun 00 0600 288%02 2150
J-3 4790 1 07 Jun 00 1800 754686 5342
Arnearoz II 3436.2 08 Jun 00 1000 745011 5342

: MIN157
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Barragem de Ameiroz ||

Calculo da Borda Livre

Alfa Cos(alfa) X X Cos({alfa)
45 07071 118 083
40 0 7660 119 091
35 08192 109 088
30 0 8860 127 110
25 0 8063 134 12
20 0 9397 127 119
15 0 9659 232 224
10 0 9848 528 520
5 0 8962 49 489
0 1 0000 42 420
5 0 9962 4 45 443
10 0 9848 387 3e
15 0 9859 42 4 068
20 0 9387 42 3e5
25 0 9063 358 324
30 0 8860 402 348
35 08192 434 ise
40 0 7680 408 313
45 07071 4 02 284

Soma = 18 9025 55 18

Barragem de Concreto

F=
Ve =
d=
So

B

z,

-
1

"

r MY
z/z,
z,=

2=

328
80

12
0

t17

003
1522
Q08

000

000

1.19

km
km/h
m
m/m

m
m
m

Bafragem de Teira

F= 326
V, = 80
d= 12
So= 04
Z,= 117
2, = 003
A= 15 22
W 008
zlz, = 080
z,= 093
Z= 213

F = Felch Efetivo
Vy, = Velocidade do Venlo

km
km/h
m
m/m

m

m
m

d = Profundidade Média do Reservaiério

So = Declividade do Talude
Z,, = Altura da Onda

Z, = Altura de Arrebentagio

2, = Elevacg#io da Onda sobre o talude

Z=Z,+2,+2

Altura méaxima de influéncia da Onda
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Determinagdo do Tipo de Reservatério - Arneiroz Ii

100 v 1
j I
T
?
|
|
i */P/
|
! // \/:' Z, 67
10 | =
| -
| Y~ |3 446
l !
na.‘/
[0}
=
|
\'
|
|
|
1 i
0 0001 0001 001 01

Volume {x10® m?)
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Curas de Eficiéncia de Retengao (Segundo Brune)
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Deternnnacdo da Altura de Depésito no pé da Barragem de Arneiroz i

Alitude Prof Relativa Volume Area S-Vph H x Aph h'p
h (m) p Vph (x10° m*) _Aph (x10* m?)  (x10° m?) {(x10* m?)
340 0 0000 0 0000 000 00113 00
342 5 0 0893 0 0001 014 00112 4 028 277943
345 01786 0 0008 043 00105 129 0 87501
347 5 0 2679 0 0026 108 0 o087 a3 0 28653
350 03571 00073 278 0 0040 77 005175
352 5 0 4464 Q0182 4 40
355 0 5357 00295 6 30
3575 06250 0 0480 855
360 07143 00724 1102
3625 0 8036 0 1032 1367
365 0 8929 0 1409 16 59
368 1 000D 0 1898 20 34
H= 28 m
5= 113E+07 m*

NNn174



Y74
T /7

A R Y AP Py
S ol ! R
I I YA 5 A -
~
1 -\ E F —- -
- L/ . - . .ﬁ W. _ |
- _ |l\|l ] = S = t— ——
z x I
o Sl S N =L ]
[ S e R ST

10
1

(d.u) spepipunjoigd

01

001

03 04 05 06 07 08 09
Profundidade Relativa (p)

02

01

o

000175




G
Ry

PROJETO DATA.
Aracteroy JT e @Assodams

ATVIDADE.

7;,&.0.:-. o /%}v‘-'
Q«aLc_o =i>;f2—0/é - o

Vi ]
"4/75.«4 do ArervameTo w/p- - cap* C,_____ )

%: p. H = Qlor oL = Cﬁf— _f‘ﬁs’ﬁ"._“_ —

> Coto EP 2HY 5 au . L

i—%&Mﬁ%ﬂ&_ N
:]:/c’&fbé -Amj&;a—a e LMA:.. o Aova.. HEC H”-ﬁ ]

| L

G R —

:7 - MML‘J = 4 &éw ﬂ/ﬁ- w b d_o. _.g,...d_g____uft___w -

T T T

A, —————

—_‘_&%i MM@--_W:

———__-- -7:_-; 200 con =  =min Qi-“]éS'tﬁZ &“ :£4
C Te: DODaers b [z 2P0, 2 e

— UO..&E-Q,M #3&1‘;5_ el e?; - ;:;MZC:_AN

j_ - 7_1 V4 AN lA __:-_Fu—;_-’_ .
in (g o) FH (a7
I 72 S N L N
__ fvapo | 55025 __ )

N0N178




Elevabon (m)

X2

342

Remansa Arnaeiroz Eixo
L = o . Barragem . H R L
e Legend
WS PF 1
WS PF 2
- .
Ground
‘l.illllillll‘l‘lll-llIAIO.“‘.lAill“i‘.nlit.‘&i‘l“lllﬁlll..".l‘lllill&l.{li.llnllllllidll&“illlJlidbllilllttill
IIIll'.'-IIIIIIII.II..IIl'...l.l.lll.lll.. .IIIIII'..'.
] [
.I '.... ..-. .-
Sug " .
o L™ N L
l-lnnnuul.---gg g:‘ge’ab EE g ..!_ o b » .
g3 ~— » . E E . . L] [ ]
VEEE R nvns Dok, Bpk § QE b e%as;ggggahe R ¥
'tv mmmmmm’mwmm;o'mnh‘r:r;hhhnmwmmmnm PO ARBDE v - = = = - . s - -
v] 200 400 00 800 1000 1200
Main Channel Distance {m)

00177

l.-}‘
)



WEC-RAS Fan Rem Em fover Jaguarte Reech Barageem
Rt [ 4 ) O Lam Q Teml 1= ] MrChE WS B kWS EG Biw _ EG Supe Vai Gl FiwAron  Top Willh _ Fronmge # Chi
] fechln] - -] [/ E—_] (TN _ L - L]

Seremm 125 1152 04 [TH [T M10C %025 wic 302 000000 005 k7 XF) nIse 00
mvegewm 125 1182 0 oo 65 M1 00 247 51 Muroe M751 9 0000M [T e 208 47 oo
Swwgem 12 1082 08 oo 1025 340 06 M0 3025 0 0oaooo coc 1455 o2 0o
) 1082 08 om 78 340 00 M7 51 731 000000 a0 e n mn 000
Jawogam 11 5208 om (7] M200 »02 3025 0000000 oo 870 08 ] am
Sormgem 11 952,08 oot 58 242 00 47 51 M75' 00000 ao0 "010.53 213
Suragem 1 Y 06 oo [F] 34200 30 25 25025 0 00000C 000 T ) T
) a0 [T 581 4200 FrErY] TS 0000000 1.1 1 Nno 200
g8 5108 om 02 34100 %05 SO G OD0OOD 000 s 18500 000
s 1 08 r b1} 41 00 M7 5" M 0 odeixio ooc 1008 18 == om
e 808 83 [T [F:) 4200 B 3075 0000000 coe 151908 ) 000
- ] 808 3 a0t 551 347 00 738 MTH D ooomw 000 -7 a0 128 000
g sz [T 1% M0 %075 %02 9000000 00c w2 306 14 000
g 7 448 02 om 54 M2 751 MrH 0 000000 00 002 D N % 200
) Ba 9 og [} 200 fo MAT5  00D0OD [T e 50 3w a0
Daragem 4 %001 oo 551 M200 TS 475" 00060000 000 131 4 58 5 000
] 1291 [T [F) 200 025 B0 0000000 D00 15074 Fix ) oog
vegen 5 nzm oo 351 3200 247 51 751 0000000 om w74z 2138y 000
Suragem 4 1101 a0 ¥} M0 BWOS o250 00000 LT 2088 74 wr 900
Bongen 4 S, oo 831 M1 347 51 W75 0000000 (1] 1 304 34 000
Bamregam 3 3200 ao [X-] 3100 EF-) W02 0000000 [1°] 1957 82 e dt aon
. ] 12X 1 ast 100 M7 5t M7  0boooo oo 1] 0 . 200

U178

)

b
L

\



CONTRATO &,-.0 "-’ﬂ'/ FOLMA. ~

= -7 —
e cam = et @ e e Gt 2

— =

PROJETO — DATA. .
= Golder
_ AUTOR Associates

S > —J.-z_ e m———— e —— e e e ——
[ o _ — oL L -

—— . o

= G — o e e

gt colepeoe eme et on 2o

A 11&;;'3_ A 2 A D f,c‘aﬂ' e R A - GV an DO itk |

o - 2 e

7;29 T b: 025 - ?
| EnTdo A dsumconThuce Kocod © se-d
]
_ G"Vﬁ’ﬂ To12t = le= 72% o] |

D179




T . <oo ! +
PROMTO. 4 DATA.
e e
ATIIOADE. r& — ~ AUTOR Associates
:}.@QW% Ad g aa O a4 e
LJ 14 L

| Z.EUCAs-" g ﬂfgfg 4:4 didelrce 5&3’. t‘cé‘?/naﬁ,_k__
o A ALVAREs £ A- (1982), "Magual oo flohdebca”,
A, 22 g é@;auﬁ Mz.:_,ilé.&

‘L‘ﬂﬁéw & 9'-014 ae o ﬂd@"’-’l& e

_£ ! 7 -1 __:3 *Q _________,i

3 : IR ‘
4 :

A i I B —

S <3 & _
S 3 DY

| A 1 < E\s‘ T 3 £ e

S M P& -

3 SR |

—_— ——————.

J— I/"

AT & MQHM L jwj L A ALt e 2iOteom Cor— |

&= AR ALl a’«:, <. Aeadfufv\:t: 14?: .MMJ@:—
n d J /

) i & A £ A L7 IM W
25 za,ﬂz 7 za.A‘

L ) <
o i o L e prnda ok fair e, a—c Car g
I YAV P S corot pmiata, L
> a M leo -
A 5 o dide i
s ::ff—w‘l " G ot o Mpmenng,
L o et ST "
&\ g 0 A ‘\. G-O'-”Z o -

Hutigd




Vv
\}

| CONTRATO — FOLHA
A S5e0]
PROJ _ Golder
o DATA. @ .
—

- — Tubulagio Secao Retangular Redugio el -
-— Comp = 115 m a= 080 m Diam = 08 m o

| Diam= 080 m b= 080 m
| Am= 050 m? Am= 064 m
Pm= 251 m Pm= 160 m
" Rh= 020 m Rh= 040 m

— n= 0012 (aco)

_— Reiacdo entre as
Energia Cinéticas
Retangular p/ Circular

A

062 & - -
T Z -~ — — A -— A - [
_@f_u&_;&-: B 4o el peband o L A CAteTAD
~ 8 P s - -7 T T
e 2 2 Mﬂ? oo ~— em LoD e
b 2 A axia snpgrane Lo

P 2 o Jea.»,-wejm /N S~ o

—
~n z S e D /‘v:lch,o

JE— —_— - _—— - — - — —_—— -

\17\
t

M ,PQ MZC—M QIMQQ,';- aa_,a :.v /,ij e
| A ¢ Mm_ﬂw n2a :

_____ — _——

@oc _!A.A/‘ = ro~ ? ﬁ éﬂ?’_,w e .._.‘M..'._,p—/‘j- /’68

—_ e — - —

. I

e ,.\—1—'

- L ya o o
AANSE T

Nnigt



CONTRATO é’,ﬂq-;é(?l G
PROJETO K -~ DATA @

Peca K k{corr.) ]
Entrada 023 014

Grade 190 117 T
—— Stop-Log 020 012

—-  Transigdo 020 012

L Reg Gaveta 000 0 00 B
Valv Borbo! 000 000 e e o -

Saida 100 100

Tubulacda 278 2.78
Soma=x 534 _ Q= 462 m¥s - - — -

e COeii}:uente de F;e;da de Carga para‘aAl Valv;uTa Borboleta o o

[ _% Fech 0 20 40 80 80 100
B 8 0° 20° 35° 55° 70° 80°
— k 0 154 622 588 750 o -

____ Curva de Descarga da Tomada de Agua _ L R

Vazao (m3/s)
Porcentagem de Fechamento da Véivula
— NA{m) 0% 20% 40% 80% 80% 100%
— " 388 462 407 314 133 0 39 0 c— e
- 365 43 38 293 124 036
| _ 360 373 320 254 108 0 3t

350 215 19 146 062 018

0
0
355 305 268 207 088 026 0 .
0
0

B 345 0 0 0 0 0

NHN182



7
((,(1(1’/3 )] ‘/('

L).P oo

C.L Ta L (-an d

Y
/J@ua
7l

Vazdo (m¥s)

e
370 Lt v
LJ 'r 4
| / ! K /
; ! ! ‘f, /
365 | / £
/ , 7
.' ” "'
; p ' /!
’,! Ny ',’ v A "'l///n;uw.
—— f ’ ’ ’
£ 160 ; ' % y
) S’ -
§ 'l" , /
> 2 1 //
& , .
g l’ "' /A
[ r ' .
f 355 . - //
< AT
fl J‘ ‘}' //
: ) T
. T LA
aso L =~ =t
IR
LT
[ ,—'-]—“"Af
- /l/ M o0 dngulo de fechamento da Valvula Borboletal
345 IIIl!!lII!l]F_l}I]
0§ 156 2 25 3 35 4 45 5

111183



[

Al 2
Foco o ‘fﬂf‘;w P

f DG e g QA R

T /“f ~ 1

\_..Jﬁ— A oF‘ RECLAMAT, OM /104-4-‘} s ’_—MAJW-/_

A bbbt M__"xc.a{ at h,__,_./M__LQ_:_____
Sfedec Govesmmed” _*zv_e—g:ee,:z ece '/Jﬁf "Na' . A,
C

CcETELR [1986),  Ja — I Cormo - ngj_i_;’;wft_fb_f__
CeTe R /A ;cg**a::i o Bede , S, Zeand. T

——— —_— —_—— - r

A b-’»\c-c:;gb d‘—'oo-fa.mo-::?asco“(&&a _ o O pol ity

Mﬂ--:/ﬁ@;@? / ___-I;V\/Oc'[b _____ JZV‘ ?: v/waﬂ sy |

#?7 e .AQZ&" DA i o LR R EOe D -A-S/‘j- % Z

S A— ”f’f‘i‘:’f{"‘ff::__:ff-t

__C@' ___49'-’ et O wg&_éf‘_‘;{_{‘ﬂ& o = -:"#;#{é- __ﬂ _v__:

[ 7 A A g Q,‘Q;ﬂ:‘;v_gae__.ﬂ_%“‘:__c’i_iﬁfj A _

1 A
v-_ﬁﬁw oo ona lor n—a 2. Meflon (nTooes  _Tae -ne S
L R LA e

AApr AL Do me o Mv;{_::-_ s :AQ"@ Ll bo“ — -ﬂ-u// —-"‘“E
v i _ d
#

- DIMENSOES RECOMENDADAS PARA CONCRETOD

Q L B ¢ [ LX) tn tp
T i ) {em) { em) tem) tem ) tem ) tem) tem)

30 25 a 100 20 20 % 20 ———

) R Iy £ 30 10 100 23 30 28 20

- 2.0 3s 13 100 30 30 30 20 .

i2Q -0 18 100 30 33 30 20

UHH184




—
CONTRATC - ,
N/ XA —7
PROJETO — DATA Golder
r kA L e .
ATVIOADE. . - i . AUTOR Associates
Eac«a\ P /ﬂ’//a_’:b-b el Odiegs ST D

/ - i e
ﬂ T - - ) - . P - o~ o —
N0 B lo G Ko o2 ol s g 2L L B e o D 7T - ]
1 .

DA TURO
f
l
.
i
[
|
o - -
I
»
>
w
-

A
PO
1
|
t

F1-°
.

[ :

— YR L v : ot

- 2 .’l- ! - w — -
s N -

- Hg%w pLANTlI PLANTA ) N _

Liguti @ 1y no mas #9 20cm ) —_——

[—

-— a4 Diam l--l-ll
F—— - - - 1
e —_—— - R —
- A P pl N S - ) T
Al —EEM&/‘ - A Ao d’*f“@_‘-"_*:ﬁ__sa: s i N A
' N
——— e — —_— — _ — - - —_— - - L——

- O ——

JiH1185




24,80
0,50 3,40 , 10,00 0.
A~ 8
fwY
_———
i Kt
“""‘ . \?;
4 w
o
1 <
[
&1 AT QL. Q-ELItsz Y 8
I N
“ ¢ EL.J44,25 Nﬂ
”—_ g.‘ J2
. G
II—J o
I l
L 1 S
1,25 033

g\
P
_.+ /—}
]
>
0,30

. . c;,sc Esc. 1.90

.o DYU186



]:f’("; (- C.L b« [T

N C e
f

m[.!@

—

£L 345,00

£L.244.25 J\

fsc  4:30

AHIN18Y

| EL 343 S0 |

|1}




CONTRATO
(760! &2
PROJETO J— DATA. .
Anmennez Tl Golder
Associates

ATMIDADE [# — i AUTOR
/”_La.a_&"‘ o AZJM A W N Wl .

»
_—— e R —

- - - - -
O Mo ot ot /o téo aa;_f_!m"_ﬁoﬂi*ff ‘—‘6/4&' L /é"fo—n_

J(Mﬂ W‘Z’ akww /uf'MtJM Aeaa da;?vj—o-?‘-"% P /‘Pf/a-

par=3 ZU’ZC . . ) .

Pl - .
- 2 e & o o

¢ A
NETrD , A  ALVARES & A_(ms*zl, ”Mw-_ﬂ,{ S ik ¢

__l%i,__L‘_éLJ-_;eu &Liz_e._ o vé" 4*—’/‘ _Araa, S M
M - ~ o

_Azgﬂdﬂ'cw < mbé?/'ﬂ.me- ALz PN ?T%A—/Akajfia. |
_Z&M/L C& FIM-\/B W&AM%*M @M L8 t_.;:\_gg-‘!_—'r_g’ - VY-S

- : Vs i

Q_J%Mw o a _c_a%?:__ __zv:_ "'—_e_il,u apuanl |

TR (L-q2H). W T

7 oz /?'«O_A + w._iac__m_,_________

—A-)A /""‘"""/“"9 oond C"““"‘J & /‘MW e "Ga?‘-'""‘° _,9'-\4..7‘....4,4
M&vj- da. Ba e a..,q,d—«f‘_.g_g :

s P
:___2320_1_4—&#_._‘ ex T ‘/é.Zz:a: S

-~ — -—ﬁ- - + - R - p— :
L e ife fo o ,_gfc-.‘&"v - AR fm pYE w__flt_%&_&sa_/._fa«h@i@___a—,@_

iz quro L= 3,000 o ntlgron wo £ 345 00 s
i . - - I Fﬁi?ﬂ T T o —_ _ -

l\/ﬂ - “_{:a?ﬁ_

U188




Nivel de Agua (m)

——— /
AT LR Y Cao @{ﬁ cinue s & {Jc. (DUl A x tJ /,/ O
100 ; —¢ ¢ 346 40
| ' -
\ -
090 . 346 30
0 80 346 20
070 346 10
060 1 346 00
m
]
<
[ ]
050 345 90 ‘g..
E}
0 40 345 80
030 345 70
020 345 60
010 345 50
000 V } 345 40
00 05 10 15 20 25 30 35 40 45 50

Vazdo (ms)

DUL183




CONTRATO FOLHA.
9-Seof _ 8l
PROJETO DATA.
Al : Golder
ATIVIDADE. PA,'UEV KO T == ANTOR @mtes
EA;N,,_J.‘..J’.; b dauﬂmj{ua
- Enpporcias o .

-~y _ A - - ’ ) -

TEREREW

3
%A
3
é
;

- E g23.42) 9192 | 771458 | 74 97 | 86,91 (126,80 y164.1¢

—— E/)— ZV 6.‘11 %— e ax‘é ﬂI./MMC""D

- 197,74 | 188.64 1 203,94 | 185,24| 823 | 471360 |
l_Z_—_—@a\C%%(A%ﬁCﬂ 6’4412:2___ - o T

—_—/‘}/w_a de _bacio A=z s392fe>
A"u(&. ’J( K-C- .- &f‘—‘zﬂb o ,ﬁ Z-M,.l = 40)%“-‘\?_ e e ]

_—\/a. A@?«;ﬁ 5&9_; &_a_/éyw -

Y JQ PN /2]
w CoTe (a~) Veumkﬂ'j

~ Nowsad T 368,001 193 660-@0——————
Tg‘luaac- _'_‘PC} - .?U-S—;Oonk%Z’f M?“"H"__ T
i ‘

WI

|

NN N0




[“cowTRATG- &ﬂﬂ.@/’ gg
PROJETS oy DATA @

I 208 T
ATNIDADE. . -
En con prtidn o0 fmoes

3- E:gq‘n““:c—.n- [ 2 E'UC-L-\»""'-‘C' -fg_— B " _

I - ”
- o K 20 e A 7@‘0/‘/’4—‘“ o~  olmlan D AN ave

f/;dA< MA(WJ._J’G:Z,‘, ) = e, = Vik: H/a’l& - (g.,oﬁ”

o/ NASNE /&%&L@%@bﬂw ___1/7@: /mh il .

f

- «~7~-—-—-——1-——-— _——
| — I{_Jﬂgn L 0000 _—
- 'ﬁi-e;.’ o _Fluemden =p _J@mmﬁ_a&mﬁ_ CAnaOD a |

Tpmtm c:-e LAJMQ qu-c/}%.ua-a(.c(o

T - 2ota 147 2 4943
I._._ — —_— e ———

J00191



100

| i
| |
| I

Qdeftuente = 1,66 m3/s

- Qdefluente = 1,33 m¥s
-- Qdefluente = 6,998 mYs |

Qdefluente = 0,664 m¥s
Qdefluente = 0,332 mYs

—
(=}

—— Qdefiuente = 0,00 m¥s )

Tempo de Enchimento {(anos)

—

61 ‘
0 10 20 30 40 50 60 70 80 90 100
Probabilidade (%)

U010 S (o
N



BIBLIOGRAFIA

AGUASOLOS - Consultona de Engenharia Ltda . 1989. Primeiras Observacdes sobre
os Boqueirdes Opcionars nas Proximidades de Arneiroz. DNOCS - Departamento
Nacional de Obras Contra as Secas. Fortaleza-CE

AGUASOLOS - Consultona de Engenhana Lida . 1992, Acude Publico Arneiroz 11
Volume [ - Relatorio Geral, Tomo I - Textos, DNOCS - Departamento Nacional de

Obras Contra as Secas, Fortaleza-CE

ARAUJO. W C. 2000, Avahacdo dos Custos de Agua Bruta Assoctados a Diversas
Garantias na Bacia do Rio Paraiba. Dissertagio de Mestrado, Universidade Federal
do Ceara. Fortaleza-CE

CAMPOS. J N B. 1996. Dimensionamento de Reservatorio — O Metodo do Diagrama
de Regularizacdo. Edigdes UFC _niversidade Federal do Ceara, Fortaleza-CE

CARVALHO, N Q. 1994, Hidrossedimentomewria Pranca, CPRM/ELETROBRAS.,
Rio de Janeiro-RJ

CHOW, V T, 1959, Open-Channel Hvdraultcs. McGraw-Hill International Student
Edition. Tokyo

CHOW. V T, MAIDMANT. D R, MAYS, L W, 1988. Applied Hvdrolog).
McGraw-Hill Book Company, Singapore

COGERH - Companhia de Gestdc dos Recursos Hidncos do Estado do Ceara. 2000,
Plano de Gerenciamento das Aguas da Bacia do Rio Jaguaribe - Estudos de Base
de Hidrologia, Tomo 1 Atwahzagio e Anahise de Dados Hidrometeorologicos.
Fortaleza-CE

ELETROBRAS - Centrais Eletricas Brasileiras S A . 1998, Diagnostico das Condigdes
Sedimemologicas dos Principais Rios Brasilerros, Diretona de Planejamento e
Engenhania, Rio de Janemro-RJ

FERNANDES. L . 2000. Processo Hidrossedimentologrco na Bacia do Agude Acarape
do Meio — Ceara. Dissertagdo de Tese de M Sc . UFC - Universidade Federal do
Ceara. Fortaleza-CE

FRENCH. R H 1986, Open-Channe! Phdraulics. ZcGraw-Hill International Student
Edimon. Singapore

IPLANCE - Fundagido instituto de Planejamento ao Ceara. 1997. Atlas do Cearad,
Secretana do Planejamento e Coordenagdo. Fortaleza-CE

NIMER. E . 1979. Climatologia do Brasii Fundagédo Instituto Brasileiro de Geografia e
Estatistica. Rio de Janeiro-R}

PETERKA. A J 1984, Hvdraulic Design of Sulling Basins and Energy Dissipators,
Engineening Monograph No 25. US Bureau of Reclamartion, Denver CO

SENTURK. F. 1994 Hvdraulics of Dams and Reservoirs, Water Resources
Pubhcations. Highlands Ranch. CO

100193

G



SETZER. J, PORTO. R L. 1979, “Tentativa de Avaliagdo de Escoamento Superficial
de Acordo com o Solo e o Seu Recobnmento Vegetal nas Condigdes do Estado de
Sio Paulo™ In Boletm Tecmico DAEE. Vol 2. No 2. pp 82-102. Departamento de
Aguas e Energia Eletrica. S3o Paulo-SP

SRH/CE - Secretana dos Recursos Hidncos. 1992, Plano Estadual dos Recursos
Hidricos — Estudos de Base I. Governo do Estado do Ceara. Fontaleza-CE

TUCCIL. C E M, 1993. Hiudrologia - Ciéncia ¢ Aplicagdo. ABRH - Associagdo
Brasileira de Recursos Hidricos, Editora da Universidade, Porto Alegre-RS

US ARMY CORPS OF ENGINEERS, 1977. Hydraulic Design Crueria. Waterways
Expeniment Station Corps of Engineers. Vicksburg, Mi

US ARMY CORPS OF ENGINEERS. 1998. HEC-HAS River Analysis System — User s
Mamual. Version 2 1. Hydrologic Engineering Center, Davis. CA

US ARMY CORPS OF ENGINEERS, 2000. HEC-HMS Hvdrologic Modellmg Sysiem
- User's Manual. Version 2 0, Hyvdrologic Engineening Center. Davis, CA

US BUREAU OF RECLAMATION, 1974. Design of Smail Dams. A Water Resources
Technical Publication, Washington. DC

1u0194



MEMORIA DE CALCULO

3. ESTRUTURAS DE CONCRETO

3.1. VERTEDOURO

3.2. TOMADA DE AGUA

100195




3.1 - VERTEDOURO

201196



cnn'r':w- m?mb( :"— -
" At I o/ 20! Galder
AToRE. o Prv Ve S - Associates
5 i
NS A4 £
-iJ ' i r. \
L/ | Tiolla
._T_\ [l y -~ 2 4
t'z_';/). ‘ Fooks fan 8¢ /o
M / n
14 ) (V2 o  rtbue o
il L fathe | Ba Stopipu i
AR N O A AR Y T . A
) (o
l;/. - % 4 ¢ C
) 1 1A'
7 !
¥ Ul
AR =
L2 ) < Sis
Z;Z-l/) T, o oo T
L I N 7
ZE3) Ak ¢ [dpe
,ZJ)I T %&ﬂ
A y h - —
z_-# La.Cab y nag Ca | - 7]
¥ A% 7 7 :
_734)- fedsio La| &S ody Y& 7V
- 4
Z_f | $rlo A0 77 g)
-k | y o A f Al o “
AR X 1 EH & |24 .
: I {
2l | feswo | PSHhS
i e
Ay JIR
Z)ef - e frnelse
T )
d.1 e | d9va
I ,i = %_ ‘
25 Vet g0
?3 - .;jbt‘ -
T [ -
— v oh o4y
— - JGih187




CONTRATO" oo ?moi POLHA.

il TN T 2eef Golder

ATANDADE. s#fﬂﬁﬂﬁ Aﬂ'&-’ Associates

S
JQQL

25t Tabfo on | Gal i 4

= . |

2.G- 2 2 Nr )

RIS T PP Y™

' JAN'IAE ' I
(e e Ui cur 13? t o ok
. | !
! ]
| z

]

P i

) 1

- ;

: i

i ! !

|

—_—

!

P
T !

1

P

[

R ’

|| ‘I

—

N

| :

101198




CONTRATO

009 SQ,OL

FOLHA.

/4

PROJETOQ

A (NO¢

DATA.

04(01

ATIVIDADE

AUTOR. R.A'C,

@Golder
Associates

T _ _ ﬁ

: : T
o S N AR i
T RARN G e T2 T ?
T T UEEDOOND T

S TTASEAY T ESTUTOAT '

PR 5 3 11 1 S VA €195V I IR

T T - —

utinlgg




FOLHA.

””: 1MN9_56D1 n @
PROJ ‘ . - \J O
W—M e 110t —= NTTOR. [{g_(z Aggggie;tes

_ _"0'(9\} ISR

y [l . .
[T T N SR TN ;wm dsvghdo d{nmmmw\
oS i)lfmd.lﬁi A sl ly L\OLk L d’«wmwmxw,,mh Jos

___j,-)'mT/mu Gt wm%z 0 M,u ndlﬂma c{n\ ’E&mmpm
4o AApneanon_, ' N

T T e e e e
_ _m_iﬁl\;uﬁ_ | { d/{mdadqou p™ :l).IV\"’ﬁ]:chD&;\/\Q} H,.Ix
___\ﬁf\lli@&o '?_ &md.ﬂ a le-\mﬂf:/\'_a i tﬂp 3 'Cfﬁ.:. —

,,[Y*\c}f\ﬁ%v\*uamdo\. ] |
___MAMAA.\ k\t\wm IQ\\MMGO\\ Qi :ofia‘;I:MI e
m\LL b e fh %m\w\u g ors mmos ¥

unlidbamg T |

m)ﬂml\mu?% @\ \(Ml\m(,m ' j I |
Ea“ihmlmm }oum \w\i uxohx) ammm’h e Lom .
JMY\JW\T’) o \QM—"’_MD@ L_00 &nlamlm;m(la I ' |
\me N S Coaie | poA, 8 | A i

maﬂiv“uiil@_ml_ﬂMm 'I)dlm Yy 5 ﬂ:wd’Mm

nes 7O ey Paeanis adwff/m 8 ?\ hy
Qoft)& fL MLRTE ety Ao\hqdia dor amfw\su dir
o Ao 7 io\&w\g_,_pmm tam O ka4 doy

Dwkﬁf&m huwojo N, deamm j | i ; L
— - T T T T T e e - =
ST - SR

T ] - .

D200




[© 0745401 03

e MWElwt o1/l @Golder

ATRIDADE AUTOR. m 'Associates
N .oN) D?‘Jo\\ L _do) bokaa - aﬁmﬂq—w

Lo Nmfﬁ Poaing Qlfuhm Gim_ Aoy [ o
uL«n\l AMD'NIWV\‘M‘) IR — .

0o bo&\ggﬁmu 2 YW\MUN“M-' IYM’?Y“”*‘D "’9—%1@

TN VIR T foA_x "waM ro LWG ) mh I&?&Q Q‘L

TS B vy ‘\a’:‘c\t Y PN mm, &

TTM?MUL
li:___D)__@LiL&M_&L_K%L; _ _
Tl T MM@ (mmg\,mmﬂ mlm

- Dadon” e UTAT AT NS ; — =W AL
o T W b LS N T NSRRIV ) NS X

JCUEN LLJAM)_ ”’30‘1f? ma?L - 7? M

_fb Txp“@ oG, gl m\wﬂ Ko»\om\ I{AmbMo\dm
e Ao e Aechion Em\ 4‘Aw§n T _3&\ ]

-

QOSHII Loy mz.s_;sg [4:2 <o7 IR

_ _ i

- e —— o — - T . —

Lﬂ (hpene F YD NN D
Py MLM&L_1 13Ty @Amm_ﬁ_.fmp .L,ﬂm_ol_c# _1
WS T OGRS P Gass o oaeadias mew) v
M) nmmﬁo&dql }&'\M A NIAY '_c,&ir_m n_wmh__.J

N . LY. T
MJ X ?\LLM_MD:\_U_ Msz:m__l_&m AL

J011201




CONTRATO Ooq ,S b O ﬂ FOLHA. oy
PRO.ET0 AMNC( P D7 o oo/ @Golder

AT IOADE "AUTOR M’C Associates

b 3 Comid D i Gapm ndiy _
fw\m ) Qioﬁfn _dﬁx -Llu:»\@o\l ,ob mJLvhw\'{ Laamnm,

_ Ao Qprd, o donnain O : TN Mmrwm JLL M’Mw
__(4;5 %Mc\ fod m&o'rw«;\& 0 ImhMo d‘lbk N
__Ama,UhM\ RS-S33 % | . - ‘ |
WIS TN M: PR P, F S T

e
e

“Tochs_di ] ‘“M; G /év(,'kc'mT!
LTAT S PN PR o SB35 M
Can YO0 N éC;: '403 [lfﬁ}o\ . | .

: . : . : | : . . . ;

:_-i_ T)f&\ﬁdnlb\clt Camadade ¢ Jl:hY\lk
DL:\QMLQR Cile wlimaods 1

T
[ —_— |
T Ll
Tt T
— | L
) | i !
N _ | !
T : :
_ e . | ' 1 1
e Lo
N | | | I |
- T H H i
— 1 S !
. e . 1 : i : :
H T L] ]
o L . ! ] ;
I ! i
—— — | : :
. I 1 1 B
- _ [ ! 4 ! ! | Pl
| o P
e e e ; l ;
_ ! I l r i i
N I I
T T/ — ! : 1 T -

JON202



TO.NTRATD OO%_‘SBOI i os
" RAWEWY ol ol (o @Goldex
ATIVIDADE \} 6 }\ {E’ 00 9 i\D vl AUTOR, MC' 'Associates

. i

T H

1 ; |
. I

VENTE BOUTY | JTH-

R ObTURT

. L | | i
i ; I | T i I ’
| | P! ;|
o | | ]
o R ! :
- | T N [ |
i T T |
- T ' ]
= T

e :
f
e | |
"
- | | , : i
T T L " N
B - : — |
e | : I i
- - - T .
_— e oy P
| +
_ — ! ) ) I
- 1
: I
o I !
! "

- . - . I L
! ? |
SR - i |
: —
_ — — ——t
L - . o
- o
P! ?
! T i
— - I ! ' |
i ! | | ! |

JUUZ203




@Golder
'Assoclates

VENEpOOND

vl L

T 009 Seol _ oc
= AWEnoT o oA/od

AAC

Jéiun~

A C‘ﬂudo Ot)\ @)

v

A 'T’ho

W) fwa D

———— e

9

13

2

uiid204




rGoRTRR
- 0% 560U o o
ATIVIDADE ﬂKNE ‘ QLo ks o 01/04 @GOlder
VEACEDDU(LD VT4 TR N Associates
| 1,00,/ 7,00 T ' e —— 1
U 102 Mo: ’2?:!%13% — '%32;, !fi!g- 43 200
31 139, 5601 2:4avo 04 o ILB!,?)-ED
4| Lod, d¥%, 2.4® ALpdo ) T | 127280
ST 00,493, 290 ALARL | 6o €8 932
_ AR ERERY [IF% LS T 154 380
Y| 100y 41l SApO 23481 Mo=y 4251
g maq Ze0, 2 Qb0 | 1 | Tl ue ?::o 512?’2{%
Ag 4025 .Qh.ro} ETD | 4HER [ oo !‘!59“
_ DSO )O" 't‘t i .
111 g<h oo, S by LoAop |02t ~20
ALl 0% X994 L qoa ) 943 L0346
T U3 a5 i050, 7 oo (L00 | 503 L o ile
1 4 _Q.SID! 03?‘@ 2 4eo . ! qu z"l:"qs-’ q:gg%
1.5 Q Tr [;03:- 921 TgrD | T ;6" 1 3:6 7
Lk O 9 lDD Q S0y’ Q‘QDD i GD‘- ifli Y ; J
AY U s_f L;DDy 0, gggu Koo 63N -a'!-l} ; "3’ fo
3 TS 480 5,56 LH® | oy | T ys 2152
— L2 0,5y 10310;‘”&:{'24(0‘0 : L e 10 Ez l.ia
1.0 Qsi (001 dg:ﬁy 'LMDD : ‘&3‘( ‘.I"I{Ii ; I}quj
: ‘2,1_ o.ﬁx QSOJ DJO%  L'Y>® | 'qﬁ f:’;33 . i
: S B A A
%_2_6:% } | | /m'{ﬁﬁ'\r
- S - | ] l ]

v 205



‘ ‘ D o | NEEERNEE - ‘ >
SN PR R IR AR AR A AN ARRARARRRRRRRNRRISF I T
L ons FL02 0 08 LU 332,00 (A japd RAX [#100M ) SR
L oS — € s A -
#2490 [ E;ﬁié
- (gfﬁm
N Lo 3 BL34E90 slg (o
> . 8 \R A‘A' PH_).;._
-LS)"" {}. b0 | ‘ \ 7, »\ % [} S S
S R 4
g o | s
— :; y L g - ‘ -
a4 = —EL 3650
L | XTIV ,
| N
j fEL 363,00 \ ‘ E' * ?

8
o | 4 lﬂ
R\ B 3599 §o°
m I I Q“
aw| | N - | 5909 o
}59L
%S0 10,0
/“ e R —+— — { - ,}« @
@
2
2=
4
(1]
“‘1|||||1||1||||||||||||||1||:|1||;r|n14||:||||||1| ®

DOD206



O™ 009 560l P09
TR AMINEVQO R oATA 04L4pd @Gomer

ATVIDADE VEAE D00 o VTl AUTOR o, Assocliates

TN Mfg{w.uka

J ' i

TN : : | Inl
I AR N A R

S
“A
E%”""
__?f..
v

|oo M N

_ 1] 950% 1.587, | . T2 4.8 7.
0154950¢].608 - Y638 [ g RI 83
_ ) ; L Dl 5o [ Alaa
; URCELS L YTV 3
R A A B A
1= 440 BN A R N
NP A D B N B A
L Emé‘Mip Ao | | ot
I ! - . : : : H : | I i I ! ‘
B | AN T O AL 2
L] 42004 500 21000 2150 T el 152 500
L] pSxsO00, 400 . | gz s5oD | 44 - (20, 895
29194 1,80 L% | o9 | 9333 | 1 - |
4] 05x k3002 L90 - [-2.622 | 069 | | 9} il
- — -+ et
- TS T A0 B T35 Ny
i : . S X
- - I |
N oz 1,09 o | = |
o] ] Lo
A — -
2. We dpghe. 0 0 T T l o
p— S T
g S N S A
B (] L00A S3Y « 4 QDD | 584D | ‘9b ' 4R IS0
_éiz__hm(_.‘&l__l 02 ! 3pob | I f£po: 29 {oo
31 0880330 400D 293} | ¥b g B NS
‘*_% 0,8 % 1,09 £ 4,30 ¢4 00D . b5D g%& 4964
ol Sl ofynooy g g0 - | WSO MY | T 4311
A R9¢ 9,4oy 41000 AR ¥ | . [
S XL 0, Rodx QTS LD . 2s| o9l ) 146
o3 29 L0y 935, (B 1¥s | gy [ /480
~ 4 2105 089 0,40, 1O T IEY N :i,zgn,
— A3 t——F—— 43
: I ! | |
A — ﬂ_?q L H— t
[d] ( ¥ ] : ! i | ]
- — ]l_ \ I H
_ - l I I ' | :r '

G0020°7




CONTRATO

009 S6d!

FOLHA,

{O

JENEDIDD YT

TR AMWELND 2 * otfos
ATIVIDADE AUTOR.

Lo

14
@ggocfartes

2 o owdTem(n

RL LR — %9 z%"l-vj

9

e i'A;‘iCI?;

TR IL)

v o -
_ . 1 ! :
T - o & © 3 W4T £ B - 454
_ME WUCAY. O v A% F A= 54k 443
M. D 4—-—'3‘)'0‘:538 P m SR l;n R 72 T
. | [ . L :
T — ' ] :
, I EEERAE A |
A TN _ S{: «AM% I ENI O\ S 2 A/
__z_m__\lhi\‘f\maﬁ_ ATSUAYIN e ST L 0T T
VR ol i unn
oy | 2fropapoe s T 7
- S 3 P ! . ! ' ;
i o_Qoronlay poa g M, ! | S RSO S N S S
- Cst = he/br~ IAIRI R NVITE olk ' | Ji
o | P
S T ] N
- SRS NN R [
_ (SF = ? V7 U= l b1 | ll‘ 4 UK -
- " | o —
e ‘E.z\l;n@«xnum BN B S T N N .
T TP=s5" - qopmh /nk«‘lr S [
\Jw\ﬁu@ - [ — l
- LUL( CJ Ao T |
e 2 W gy Th . "K} — 1 :
L [PRIETR Y EL O NN QDOubthr KRR
_ T 4so” Ly :QT/-LE AN A i
- — i I ! : ;
=053 4—‘?{?0 £<l3 5% A . DK
R — BN S R
e ! | RN O
- L i |
— 1 i !I |
o _ L ' | -
—— — _ P | ]
e o S R N R |
o I i

JUH208




[T 009 S 601 o (1 ?

PrOJETO A i id? s o/ Golder

ATIVIDADE - AUTOR Assoc‘.ates
veneEbounp  UT1 1€ —

15 UHimyey  trd  lnie da L TV, S :

e - (Me mg)/y- 433 m

— Pa- Q9/2-R3T - -013 =, ‘[j’m\jj:f'ﬁa A&, M}; Tam%\

- B -l
e 319 . - _ .

L AXYS |, 013 A

- ' B —————————

_h_ﬁﬁs ‘ - : — i

T On - gma/aso[, RS YT A G/ T .?x ha;g‘r/nn" f

T tm = uﬂ?m/aj D¢ u neg,o.n/a fof- i fau, Td}?m"’ |

S ool |
Tt mw &me m L;mm) mm cxd!e.\
S %_tﬁ_mf\w\*b (homoas \os}z\mJ 'rmm . 'h f?.
‘%@sﬁv_\i NS WS g% dd; mg cﬁ

16 mmmmmwo : leé
Wlﬁ_—;@\ma\_ mgwi e | adob
, I

f(nimo ?sL "ot ma 85_5313?- . Bmhw‘( %1

— -




N0q-<¢ 0!

FOLHA.

1Z

RWET WDt

DATA.

O(( of

AUTOR

@Gold,er
Associates

- JERTE 060D UT T
- OLlUR !

08210




FOLHA,

T 909 5604 /3
e ARONELRLOF ol

VENLTe RUlo

yT L

Aac

@Golder
Associates

I

[ . S E—

ke yO }fyﬁ_a}m

—

o . - |
o ' i ' . . !
o — ]
Jlr ' : ’ '
— P
/ T i
—_— . H\ ‘v-_ l :
o - j '
PR E—
. R e
_ _ — oo S
- ~ w™
—_ - Sy
~ — —_— — —— | : .
.
T b
. cf\ {i . I
. I : o
S —_ - S | — ]
_ c | i
_ o~ — Y 2 : i
- - ———
T [ O 1 ' 1 )
< i |
o o~ SN S
—
i | J i
T e e R
— : I . !
T A \g; ! N
1 ]
—_— - - -E-T i
—r——— e
1 i I
g ———
- - | o
S | |
[ T
_ —_— S 5‘ ' )
’ |
_ —_— L]
. : : !
- : S
- . 1 ! H
. ;
JE - i '

0211



™0 509, 560 S L
Tt ARNE(W T % 01/0] @G‘“dﬁ
ATIVIDADE \jErt A€ POV €D T T AUTOR. Pkm Associates

— IJM F |Wa ] n 1
= R ne
| {125 1,3 v L4009 | 300D 1615 | R2325
L] 42039k 402 ' '§ 83D | p b0 53320
I ETEYTATS 1544 :3,53? 4K 652
L1 i23x301 2. U099 | T3 [ A 32,949
_ L 402,745 (542 | 'Sa | 353 | poalg
N b L0D. 493 ¢ 240D 4437 | 280 41530
_ LR SIS T RLED 3.[23R LI50 1 4932
81 4004 1,00, 2 43 : . 2hop | o050 TN
9l 05, 650, py 2409 EBEARYEEENN
P21 859¢p19y 2:4od ' | 1 R4 A ANE 2
P10 L0903k 0 F pgL) (S 213,
40, [Dos0 50, L4l i ALl 14 6} 2,438
I a<( A2D 10,95 ¢ 2,48 T VY LT
P 0%, 4oPi0Sh 2 4 | e | 2by (394
1 5] o< {2Dr 0 56¢ T 4D S| 143 ALY
o lablofe 1y 038, 2409 4561 nbkH 304
] Y o(;{ 125 U « L 40oo 4pso "iza'b 30,051
ST 'f’f&?}%&‘ T .ﬁﬁ@ﬂ“
_ o - NN
o “f:.,#_qréj_ e i : -
|
|,
| i - Do
_____ _ [
B _ | L
S
) | i
B o ]
e ) P ' |
| |




qum.ﬂo DO& Wmvu “ FOLHA. ~m
umeﬂo ARLKNC ID+ o 01/0¢ @mﬁm&# cs
ATIV'DADE Q@?&WQOCPV J Tq AUTOR _N.b\ﬂ 5SS

e

=2 AL UMN

— a -
=
B - o
&1
- —— e
e ; _
- 0 i 1|||.......\| .
GJJ. T - :
—_ . 1
T o
- . ..r-\u OI.
£ - )
— 2 w ot ; -
2 e ]
— =2 : et
— _ . 1
_ = :
—_——— < ~ ; | \M.w
A i =N
i -
e ™ |
< H
= | | _
e ~ ! _
s S-S N |
—_ C™ > : ; :
T = > _” o i
S R -
o s @ hy —
— - ey - . i - I
- o s _ | < :
e~y _c= ! AN |
o | < ‘
T l._ .lld . .
r.L e i
o . ey o _ “
= c
- = r
= o
_ S -
. o) T
— N 5 L
9 i
N e VA
_ o
_, ~ Ea
o S e— :
- : i
e _ : :
S - — ; i —
~ - 3 ! _ )
S _ T : . L
[FaN m ) : 1 !
s -~ ! L
; _ :
T ~ L
¢ [
& L
~ R
o oy
_ | _
o
R . _ 1
T ;
1
N(j11213




[CONTRATO 009 <6 FOLHA lé
00 | @snit
ATIVIDADE u 6[{\ Tf‘ UD\)!\Q \)T 2 AUTOR. QA'C
2,21 Shbpnen
i I } : i .
Fen S
1+ 1825 5.%03 4309 | 4123 1494.250,
- 1o 4828, (492 f.155 559 1 33853
- T3 g et
. & - 428 ! | | o i :
. v ’ I i P : e |
R LA Embwo A fgme IR i IR
LD 1040 f2830p | - 'Ejbo% ll 25600
o LigSamhydD fooz | LAY — | 0
> 14908 g -2926 | o4y | 1539 =
Alos x $00x0,3D ~ B | 9] " —
S S =T
L ! -
ANIE (T ¢ I S ]
2.0 Tha—a‘—yua' - - T
’ o | | ]
__”Hé*"‘"‘* ¥ N :ﬂef
S BRI 2 R4 - PR N 2938 | 762 | 72402
4] 068 AL 10D g3 [ 6 g 2.9 #9
31054425 4380 [ 00> 135 283 14.683
41 9506 002 4 000 L 0y 69,
) _J_S___‘J‘Lf_k_lr?éigﬂ}t L.0dn W iy 2303
. L 1095¢0d 031 Chood | ROS | bl | i3
: ————
S +—E 49 -~ HEE74
- . E L
I _‘a;}' 49 I | : | '
L T T
________ ! o
I I S S N T
I I I ! T

N214



FOLMA

T 59,560 —
ﬁ‘;’;fi;“g) — g
_ong WENLAE
V= 57331 %3244+ o r bA%Yy - S5¥3
L R S W A< I = .,ze.bl‘j’{{
he- 744604 F 0 & 1 LSC r ARMd - A4GYA
kO b 228403 . =36 40 & O = 269343,
- ' |
BSAL B INT U TN }%Apfﬁ?},&aﬁi%%ﬂ%cﬁ&ohi
- Lo
o rw/& nmz h\r\DOZA/YV\’NU.MY‘l'\
. (i~ dAdmo0Y Amaﬁ!:{mﬁn/'
__ oDy peten ™ I | | .
. CsT- g /My = 112 241 DK
- 3 VTN SRS S
o €3F = Fv{E0s 10 — ;o’k;
RV T Y TN S | T
N p- 597 .- 40000 hfg/ﬂn?l -
B4 /X N M a2 S | i'
T ¥y  sd.f 7 g
. —_5_‘;‘33:%“{1]35567_%_ 40 00y, 3;1{,;,0:» ~ — i
,,,,ﬁ-m__(;,,_ﬁ_q 2 165694 3 ST L
= 93 x f;fi = 6/ ;>? '+t: 7%
| : '
| i
e —— ]
nonzZin




=009 460 o 12

PROJETO &RU{U’\ fo7 DATA O/ DI @Golder
ATIVISADE Uft\W‘DOUWO \]T 1 AUTOR Rq'( Associates
25 - TS0 na Doy

A’IILME/MT‘)/V

5,41

Co= 3205/1 - K 4R =

~1'3§§~—BB(L}( fh&\k Amy\. ‘m{do\

06 Do a2

__ Mo 5583
22 W AW —
D — ~A i i |
. | | !
T Ba-55%3 /825, U= 6=:A’3T§/82ﬁ- 12 5 Hk,g/ﬁ_w}
68 = 99837828, (1« byl '%fwmﬂ qu Qﬁ”/’“?
. I
L Eme i &y Lo T w»{m %S L olditdss
| Tiamles Q Lo oS pesuves/ i !YW'\TWTA : ".5\ \‘j"")‘W‘ﬂ'
dxoqlon s adeladas” 92K [oJ7by 1 I
. 1 i || i |
1 '

Dusdo o \{D’\{W\l}\. "*\N.Aw dg

mt:é\‘uuri WX pda

&31\1\ JANA D MNV\&\&MAD\/ T o da céiL' c/’bO
f@m Lo MoTwid — &6 rae}j ' '
—
B . |
[ Lo
o
] T B "
N iT !
T i 1 . T
- T |




CONTRATO mj_g{) ) — 19
LATEY O&  DRUIA WAC
J' 1 ¥
AN
_Jl'

+

L — " =

VA'ANY ON T

L END) L] F ORI

——t o

JUU217




FaNTRATO OCC}_ * 5,@ 1 FOLHA, 2
e AN NET [+ DA olfo @Golder
RTWIDADE CEa - fa fp £ RUTOR. Associates
e e £ LAC
3 —Q?M .dﬁk Bato — By Atadlh: OM‘U ;
ks Qu,;iiv-.. L ‘\iu&o\rrdu Ao~ "JMUdU‘.bLLo“ e sub
NI, TS\ Salofal e —
4 EL‘L}J = Jolidoire Ul L 1 & Nvm«t) U'\f i»-_
EVESER ZINSE VY %u'“\:{wn\ v . n.fr\dHS’\
| ! : r—ﬂ 539
e R T T
¥ qn ‘ : - -
- 7 AN A N
______ / o RN
4 | i ' i |
T Y i '
Ly 1003 Y
B . 71
. 1T _ |4 h
o : et '3;00 Qﬁ“\_ﬁr\
£ 440 @ . Co i | !
- ):_iaﬁ*ag_&pa G W R pb;}
e - Wwwl gl me: B 35&1% 2 |
o oo fomTe. et 837 20
S L ! i
T Rey a AL 0 L A, Lamy{dmom mu d!l; 0, ST tin |
AT m}ﬂou L ik auqm) ¥ tmk
) —_P‘—:L_-Q[“I {_‘ JMO W/\qu JN\I\&E/LGL’L{/\; . .
[T T IS T
- — — i
B S S A S g —

) o | | Do
seqr | - T T 174930 i _ |
L - |
L = o
B st N O O S wm%' M wo B o
- - - - Pt : ; i | i
o J{uAL | i L

R ' —




CONTRATO OD‘% -5{, Y FOLHA. 24
TOETS AR WEIRDT P O/ /04 @Golder
FATNIDAGE CTCT DR BALIA AUTOR Ao Associates

kst SIS & TSl (023] 2 Gl T08

T — — § ] o . '
: : ! | | : _l
T o | A0 | GOv RS (TS G ITHAY Exffanvnad’
4 1 {{, T( TQ‘ . : .. ! H . ; .
1155 LRK f_ 2,90
P
~ %
s iu‘ihl 35>
— 45—
L @’\jf;\u M) Gasomn ey ' TAM&M zrrn ‘mudb
T B0, 255 - 304 S Mnh m/m
 Tiizo . A% AIK =4l aoz, ) g Bos iui
IR, PR PRE YR VR VT Y IR SR TR
T f4. %0y wov, 3R<S = s 41y . oYL )
o e
o Xce 20w 438 A 5 (5439 _3n9q
L Tas 2w S 4438 ol T ;’{.bqoé ly
'__KL{—OL_&_ZL_MNQ Traen T — A = S0 (mt T

(o Mt~ 8 Tixl
N (/18 ). 5 Do = 3T Raf

A CRP R Yss— _
CS = 7 Mw;iqw = xéqq, > L oK

] (iﬂ"uu% M\ m\nubQ Lﬁmm.o ﬂb\“
' — Ty CAta A3 g g Prmml
o ‘v\\m,di va\x)muo\ (DAN\. '[\\Mcx._l,.ﬂ_z_lig:_

219




o p29. 56 D - 2z
T AQNEIRDR i WTEY, Golder
RTNIOADE MACS OR ?: Clh AUTOR I v Associates
IR las ha VnIah e ma A3 XN
- AT
s [ =K A :
R ' s o
; / — 1 II : : :
- AN : ! — % ;
- A B NS R
. \V4 - ! | ! P
) 7 i T !
L | . ’ R | |
- L R /I r A i : . |
: 2,0 o |
_ e . i
— - + " | — —1
EPERCE 18 | i ? —
T 7 T r
- —— L !

T Uoiees do A0k ‘ | i
. i P !
VS ZOeLR LYY Y3y 204 L“A% '*5'59 ra
e . i : ! !

Cliwe dnudamad maoBihne 0 i :
- U= Tomea37 - TS hat _ T
w4 \UC::XM\J’\O\P’\%JlL DR WMQ\iji“\:}: ]
e _—, : |
¢S = 18 YD/ A o el o AL f |
e _ - = R
I ] T
ey . ! .
! \"pﬂ" _’HQIEQ:D Moov {m}\uhfﬂmoh‘, A Nap tod da iAD {{k(r\
_ : i | . |
o ' i ]
— _ P | |
P o

00220



__ 70

[CONTRATG 00 _ {6 O*l FOLMA. 21
PROJETO - DATA.
A e 1R % 04/ o4 @Golder
rea AT Associates
T LATET pA BaCie - fac
/:/; e 2 0 RO v A CQQ L,H\_&
— B ¢
: ' 1 \7 4
- I ' "~) Y
[z
R )
L . ]
N ) i '
= " W 1 i :
1 /1 _
~ 78 | .
. .
: : - - Ll
T Wpeok- 004 (33354 96> - 6340, dx2.4b0) g o = '
- = Sy mihqﬁk/nv\ | ; i i
A hrwm = 600 (m 7 Am | -
| ! ' |
T [ E H I H
_ . \ : o {n) )
Umhon  do pamatame, ﬂ\‘mw\% o planead T T
f ' Lo . o
SR P O A N PR N T /N X A W 0

pY
. 000315

o D
Pt b - o7 (%6 /083)
! 4%

ﬁ"—“*m—Qﬂ—WNm%ﬁf 1
I YA W N T
- f <5 A
o SN |
I O CE 4 S |
L Mmnnl © BT W e 7
__ | :
-
“ap fabvoy e Pomls ? RN
T
(Ll RSS2 Aok }
nnn2g1




YT Oy
PROJETO DATA
AN e (WD 04/0 4 @Golder
ATIVIDADE LA»“;E’ s Ml_ﬂ_ AUTOR, W ASBOCiates
o Ps hT 40RO D 79 OODILY £ PumT
T a Vs 2 7 /
— Ramodmite N

-L‘\‘ qD(fW\

A’s—- px l’_}/L —
' |
A= 000315« Qﬁxnw/’?- > 63D (m"/m\ !
|
jkhilg%(ﬂm' ,@51?)‘/ /2o ¢ Umnal A
. | | Rooa OMAXRD l(Nk G v/
| P P
— |

VoAU s (o | _
R ARt Aoy Toomon | s

%du\ 0\4 {me\ QTMOL Kh(TM 0. ihr;a;

_i.i_f_:_@MMMmhtmdL : | r
Aana mm Uﬂ)yum

NnR22



P ——

CONTRATO 030)'§€301

FOLHA

25

PROIETO M fJ '\,;‘_ i “\L O ?:

DATA

1Y

f—
ATIVIDADE

fa v

ANAY

AUTOR.

fLAC

|
e

Slodod— L]

- ] |
1 ' : !
I H - i
' t f
i i
. i
1 : :
' .
H 1
1 |
i *
) ! !
i | i
| :
— _ — +
i
- - - T
1
| i
i
S - t
i ! .
—_— —_ = i
1
| r
] i .
- i
' R i
JE— 4 H H
T
i ! I |
— — : ]
T

D0N223




T on9_5Col Y
e _RNNEOD? Y, @l(:‘.omiert
ATIVIDADE M\_}m? AUTOR ﬂ\n— g S80cCl1Ates
Jﬂ%ﬁ YARD Uﬁub\uxdle‘ 2> _aunndy JafiadAs ob
OM“QMD _ ' '

YA UM‘K{ASE) 0 Wiaho LMJU\JJ( Egomz\dﬁ
%th Tomn frdam MJU\AD\,’JL mmncuurv(lftm:nnﬁ _
e MDA gy r/axgm. . —

P |[ 1 ‘I : i : : |

MO  OMTALe. - _ SN B

" £ A I
Ly L=y TV i ]

I b _ i |
T ! K7 AN A .
o V. T i

) \ .

A\ 2¥TC \ . ; ' J I
) R E _._ - \,e:? ]! i ]|r :
(v max == L N N )

P‘“XLMQ[LJN\ ‘K‘ l [ . | L
SR \ ! R R I
S \ , algd
—— \ [ | L
e \ 1 N
- \ ' L
- A o T
o R , o
- \ : i T ! I
o o Y ! .

£+ 3L5,0D _ ) \ ' T

_ _ \ : :

AERER =R ? :

. R R o "S:Q [ ' !

_ L L < 2 1Y ;

7 1 : .

T 63T -
DA ] I
T N M(M e b, ig W ﬂlm - D o] in T
)\«m NS ﬂwmcxrm .\%«WL LN WJY\’DL, Ol

‘ |
Y\I'm NN ES Wl N BM&WM , hmwg\ ?‘%0\ e
) - , T
O g A _(wag ﬂn‘Tm A0 | MAR
NOH224



FOLHA

N HDI_ §6 04 723
PROJETO DATA.

- ANPE I TDE ol @Golder
ATIV:DADE I VDS AUTOR. m Associates

NP YO DTS FERY7 .V S G PN

Pc)mk 0 IWWA‘D

— W orxnmannin

das GO Ve

&o\\ bw«u@w\ solmode

€ \Mmuh do W ds (P ARAD \,u Mthd:ljs- hOMC.—O

i ch}e\mﬂw& PR IN mmd‘am A ACX‘V\m| ‘;umg 'LJL
4 O/m% Qo &;) Izol;: 0im N.j.a@v«\o:. ! !
W%ﬂf\ﬁt’ﬁx‘ms &5 VBDXPE 2 srﬂc}L :/Locrhu\_. |
T Wls ' ! 5
e e e e
T TGS t:;’&DoDW/M*; —
Frr 50T (= 190 g/t

AT?C{'\m - I
- AAM‘;%QQAh i % - 5T :
) - C = 450w ”Lq}//H"'

00225



N N9 -5 60 | o 2%
PROJETO - DATA. ld
ATIVIDADE P:l‘]’\::; ‘:\D L AUTOR. ?.llﬁl'z @Egocieartes
R R P V7L W (YRS, v v
l'\( - | |
c 4590 T (%o |
1 )10.‘{:.*L 2L o r !
- |'I 7.' s i
N e 1 %% 1z :
A | LR .
_ | ‘\:_ _—T_'__|_ = 7 [ 1 Tiag i
| \ ] Ii _'_ N - T
. _ L ?\\Qn | , :' - = X ) \ g_
B j N TS - L ;
! \ oo e IRE
LR L\ IR Y il
= l ! ;- R Y
! O/ W S I N B 0 WY B
S Y E I VTR (.
L 1 (L?) 1 \\i I € \ I |
— L | 4 B .
B o T T ey 2449 |9
17 . B O = BRGNS S
_ E __ - H *7:_ i i : >
R A &‘Soﬂx 33 Lji)_/, | TEEIS
S L .
. Y. o — 7 - -~ | | :
- o _ : : I i
SR, R e B 11 =

oy

053

".: 4})_1“—,;_&_&

A9 2,0 - 242000 WOSAT T ¢

.

=

Jio53¢,

—

e = 0S5 192 DSIKIAR Stan RSy
095

My

iy

|
T

r\ﬁ — bﬁi

%=

] ___'{1&;:1,3’__}[@_ = 1.447




T ANNEIND? YT @Golder
FTIVDADE WONDS AUTOR. RAC Aa:ssociates
::j’i%f‘\ i H— 3 g1
t_[032:340¢ 2420 2B 125 [ o] ~
3 _Ds 282234042492 {34 §O| 294 193520 ~
13 ey L50x 2 490 AN~ 3L | 74896 -
4 oéve.ré.;}.’lm?'(‘lo 3431 = | Lub 03| 1 -
_j4b 21y 910 9361 - 134 123010 -
LA g oimbsrz.zax!‘iﬁ (430} - 244 | 34%9 ~
So i [50x %% LU W96~ | SSF syl . -
15 150y 202y LAY LSod | - | 401 aguy] |~
G 97116Z6 3440 — 146733 359 —i | 38.¢
Yo 91)3 445 ~28 480, .~ 1316 = 1§98
1 7Te { CS@ x 4.9 -3 2L 41t = 1§33
8 _|94s 499374 50 = BRI {45188 =
4 o.Sv. Ry 87D D3y 845] 24 | - 1459491
P LD (150, 2,00¥ 109D 4500 |- q?g 3339 ~ |
f — Pr k38483 482342944,
e w - |
. e-l _Gaz-{0p 1
. A ; i
Ca = Wb/ 630 Uiy Codon /03 ) - 20 T3 Mg/l
Lo AL A - G /C30) s 63T Thp/m?”
NZNTANENT A Rgarsmea ]
T Db * T
TLST:; Me/Mr- 1b4 > xh DK
; F)la){q%@m\m\ [5 . |
L 9= 55 C = 40.0% Aqf/m¥
eV gt /n b)) v (ARG ) 2 &
Ry B (2 sS) v dpoana bt o -
33 UGy | A 493 %0 .
i ! i
R 2 INTYON ' .
““i_ A DA ACER VL R ‘m, R EN VI
— _. _ : R /LY
— , i -0

nagn227



[0 06560 ) o 3o
2202001 o | (@eoreer
ATWiDADE  ORDS ATTOR. AC

: ] |
B e oo i T

A alaom L

. \ !q o V i
— \ R3:G 47— . Fo1o8 do holp 14 Ha
W T \ o yopalfal T
— ——F \LLT N A B N
] IR T [P P | T
_ 1S/l X . B '
L H ) I |
—_—'———'-z’-— . = !
Y R T VEER
_ _,ffﬁ 4 f&l@:? ﬁlg u rfﬂ'x | Cpu !A%L‘EL I _!
S A NAS) T ' T
] ; ! P '
T - ’
459 | ! ! 2300 L‘\Lwﬂh |
— by | ' |
T T e i

1S %[0 eed = Lo/ © n,ﬂmm,w;os-p ]

L 35S U8 /) . 08y 1.503LA.$1iQé°!‘?ﬂLLL5LMML

lam}gi R

L _ N — R S N
W T ]

R o [ SR T T

R = T Y = @330k Wt/ T T

- 0,y LYn AN N !




CONTRATO

009 . 5601

:o.lETo MNE} M?— DA:A O,{/Ol
ATIVIDADE AUTOR.

MU

Golder
@ssociates

31- 99

A -

U~/ An

“Ehd e

QH;Z ALY -

_\eub -7 ;
(= -L52%73 4f- taf = wm/m T T
+DQL{DJ(E’N'MD'S'D#o{mﬂu'ﬁ)oxdm L
- - 1856y |<zeuq ! ;’U
] | - |
_ N N | | - I TN
i a4 Fik /%o AR

3.

M- 054640k U4 < D9k 0,5\;1;10\«9.’495;\@4 m |
IR 7 5 N T, EE R T
4 T N
A~ 330 ~0 o= 31V = hr @}L? | #/.f 2N

- i : :

e AdsdN B b Jae [ L
o T
- S
- _ S B
R
1 i i H
L : |
7:, - — 7 ; i
} I - ! |
_ L _ i i .
L : o i
B T I - l i I | i
B S : : —! . i
) A
B R
o ) L B i .
T o +— ! ; .
— - DU S ' N
L - T

NOHN229




CONTRATO" 00 ? 560 (_ POLHA. -
e RRwE 82~ - @Golder
ATIVIDADE F<TEU TORAS AT Associates
N /
] !_-ll-l' 1
;S:—-i Elg_ \'L\Lm ‘\0\
. : " / \ . ) \ j(d
- '-‘t) NR @ 574K l“ 5«-/} r’roré 2 Gl o :
: & wod- | A o “inhedlol o (£ JT#._
J L
H - — = JrUs =
.2/) A5 3 ‘ /19 PES, |OF AC N1
| S ithda g v 4 - Y, 3 T 'M..n.:q‘af
| | Ok 4 Al oy L?.M‘ S |- V" = e gl
' 3 \ o . 24 2l \
I 31/ TR [i15¢ed 11 ( "l A {ﬂf‘h\Cn_/#- il
r/I I 7 LN 4 r
: ;gbm.o,‘ L7 el Grd Abtled lep 1 | S bs| E4. Edgan
) ! »1° ' y 4
[ TAELy, [ IR B
iy 3
EIVA B i A ds - — —
4 , l‘ - P 7
: ! (o 4 o =T |
SRR i LA SN, Flapelitx
i 132
lf__“l ‘ A 2 2 4 /1
'S /l MM&MJJ, . |EXAV Vi Wod |Fpnd I, e T2
i ,#O, d-w'f'l\'d vy th
' |
! ! /| Ll . N / / y i
'j) Rl & 7‘5?.6&544 2 [CUl | ole | {2
— j
-
— 1
R
! i | ||
—
P! 1 ]

210230




3.2 - TOMADA DE AGUA

Nun23t




o e 2eet R
CATROTS RAC pieD
,
i !LSdeA o
! )
ras 4{71\94{7
I A | ,
2 Verihc F > | Aol |%dLe
g r
‘-7 G &u..ﬁ‘d]:ﬁ
i ‘ﬁb | - y
R WPIPY P Tads aﬁ’ e o
1 Vi d Y
23 %P s, %‘nk
] I .
3 Vo hloCool de |/ L lothael
A S 72 P LI 4 4
3 &l WA e oK
5 2 D N R d
NI NI T VLR
: ! }; L # A
5 !AL‘-‘..“ o ' Q
SENERNIY IR VIR BN , s BN ~
|4 lVanF‘_ch;g AN, 2 2
S enrmaurErdNdRaacSEIEN
42 &-mwxﬂl@.{ o F 'gﬁ ‘f‘ b
; ; - i it
A3 Cinac 1A > ke R IR
RN | ¢ .
TH 4 S gl | dp frd; 2,
“.5 vja]n.w&"? h,, 7 4 L Lsnlr?
:_r ihﬂ'dﬁz -
AT AT fa et '
b , 4
_ —Ah — ; a‘; 2 Crr ocm V4 deq
b \js ! ‘: : al ra ¥
4.4 - Orsrud R abwdadfo Ql b
e ! v 4
MY /7
. : ) ™ - LI ! . z 2
D+ ol { ol |2 AR
oo I”_ f' i} ¢ [
e yata ko

NIN232



CONTRATO ood IG'D-L FoLA Ol /38
PROJETD BARMLGEM  ACNG 1103 TL - T 2t @Golder

ATIVIDADE ~ONR D7 D\ A Coon AUTOR €fUl o Associates

(SR TRRVLY LR W 2 11 B W LV »!-/A..ULrN'rO Do\ GTL(' AAhMg; (iggg
P .

LMl A Tt MM He As,u,l 1% 'Momu;M W

i Ol “romcs L [ — T

! L ;

— Yollag e o@g&m@u‘b ! . ! I | |

— L L

= (DNMNOJTO FO0 {200, SR S R b T

- .F—_Gﬂ"‘-_dl Lon _é?'.:;p 3 Ty £ ¢ D"Jh (A!lf)’)in - i | | :

10d0my o) el agmioy 2cimg  Meedh !DAMQ;-‘N“V‘DA/ ! |
L . AR S L A

O @S T0 AW e, : L L O D B

|
. 4 8E O AR L0PAA L (Qaaesy L O Jgimwm A : l L |
17 ! el H 1 I N )
- g [ | g
-

Toa A€ Yo DEgrags D oMAPA g alawn. (4 t;'l("l /Mom-rilaﬂ/m:

:1 e NTC Logns e —IQEQ_.@QLA@J&_.MM b T .
;;"!

AINNE G pfe 14 0 Al SG AN J\.QLG.:».PG A MA/)( Qe |

1§

ECTL MDY

_um", GucoMU-E o Pondig on TalMa e oG o S10f-

ARG & \ﬂM Peic o LA A

Cem_ BOY Mgy Aol

D CONLTO FOon e OO TNICM -3E AD ¢

€ Pl {ob O MATICo D4 bo

(e go P& 1

. CT ] R
A0En& s T0bs DK ole O 'F(,ppnm.: L T

AIN233



e ———

CONTRATO
0z./38
T ey e A MAROY L T @Golder
GLEE " AGToR Associates
Tomepd DAGA CAND

Mo Qgig:dv;)\umu; 'D_mk ot-Mm.

I~ TO M /MiE;'nT

Uivia D200, P(LOGMM@-! G QDMQU‘T[A Lca

hem&wﬂ

I I

R 1 V.N M\JM RO \M\'oa.m*ﬂu S LMGL/\J' M@Q

udus‘

S § 11.4’\1*&

_MMM_@&MD MM _\.

Dc* Am‘m }Zglccw:

- (TATC RAQDN s aDiAMS 24 A!)N\ '_1

L3 g A

JD iy owoe oy mi&&wj{fa gm{cmwg'._i :
: i ) : ! M 1

s 1 ¢

_AVG 5

05 MBI D _\&AMM__& Gl Jd:m*h'ﬁ

' 4
 0a NGU 6ME (ABNT I I

_;;zme&maiwigumM

h&ﬂAgﬁﬁJimgguhﬂeizwxhgﬂsgﬂ

MJQﬁﬂg,JQHM/*QﬂKQ RE

Ly STyca

N2 34



CONTRATC F_OLHA. 0%/55
TER T wamGeam AL Y0Y I o @Golder
[ATVIDADE \ B AUTOR = Associates
TOMAOL D AGas 6‘%5
WA O il do Qep EyForgol, M;JMS y—@ gQr_q;ﬁ
P& fapos ol ng_g,_qs_@é rwkuwl bMH,Lgsm F’ea*np@,wcs
oy vl Dol :mm o&omc;hr o= G—(‘D‘IC:W(D) 'r*
Ryonny VD G ﬂfﬁUMD{)&' '
TN u:r-—\no,csuw 1B LG|GV':\NT-.,> .cdwm RIS .""cé ] ,
; ; ! ! i
- c,orfm,es‘gb Q\Azu;ﬁ‘} - ILJ> D6 MPoC .[ 5 L | !
= (DARLET CM\SC ‘"|c“'- k 2 IIB MFc\; o ;
— NN be Aeule ) Mpal N
& A m%&d .k _ ‘f’) Vil -
- Afo  Cn-SOA . | yK7'Sq>o M\Pc\ ; ]
. . | | . 1
I _MAS@_Q&_CJ&_}_._G O% /"Vo\‘ I —
- S
N, & I8 “i | IR
o | '= i 1 I
|1z Iocicno RZaf 1|
. 2 A |
~lolo combmeAgeo o Y- TOSTRW/AF1 1
__j__ ViR :Uys_.rf = ZZ.#OQJO‘./}ZTF ' l
[ i 1 :
- A EN ]
- IR RN
- . : P | i T
_ i i
! _ -
- |
o ! i
| ! ! | !
- =
. | '
,7ﬁ | | l ; H - J: |
- [ b ; I [
_ i | I
— ; ; oD
o IR S
' ! | o0 o]

Q00235



@Golder
'Associates

SMDO

e g 5 A it dodd !

[
lI‘j;1_|'
T
|
|
oo
.

0236

)

T 0N/

DATA
AUTOR

il
1
1
|
R
1] ]
1
1
——] ]
Lvaw G
I i ;
yremy i
I
“EE
1
&
5
| pere
TE
|4~ -
DIk ik (L
I
LA
b

\

i1

4

i
e e

/-m..t.ar-

t
R TIE

?l .

N
)
\
R
1
1
1
|
B
‘1|
T
|
v 150
I
1
1
t
sy

Dwdalle X7

CONTRATO

oMM Bacad

OO BAN AL GM ALAA DO Y L

ATIVIDADE

C= VEQT ey D1 TG D IO K

CLE N




CONTRATC FOLHA_

. or/ 18

T Slameam AL R vVION s @Golder

ATVIDADE \ ATTOR Associates
TOMADA B A6k Ome o

> _QE AL 0l (DM A

VB Gl :Ls

L l b
IO L
- 4 : P R oo e
- Vi = 30~ ] l0a],05, !_lo 33] M7$ I A -
_ o L. ] [
~ S D S SR A
_22.2- 0GETIG R AN MaicsD Do Pacmb QoUtsL'um; N A

'_L_n_

21 i

2 = I : __ L S N —
— __%_:_ e = A} — g = Dld% = W AV |
; T _ T: 7 TR A e .
S 118 - — — | |
—_—— - . S I
23 RN WEAD D G TAb: 1 DApE I
I o IR T
,.z")_y_‘.i_'._'-:,é L O QC: PIA) OH (O '||r L, !r./.l- I J; ‘ ; ‘ | 'l
1 . | ; ! ' : . : H
B — ' A N N
lennG - Vs T(HH r‘i‘\ﬁxl-r;m‘\xo:o.xz%ok ZS’ Bﬂllw
e < .
. L L]
_ ~one  — - (s thLOO:x .0 xi Z&“‘" aﬁgl HA/! I L i I
o e
o Yo » a0 - USSR T 7 T 7 7]
. : : b g
I : H : ! : | i
I
I b i RN

————ra am

TUUR 37




imm FOLHA 06 Q_B
TOET AU G M MMM Y TTE o @Goldet

™ < TOR 'Associates
ATIVIDADE -...‘0 MM b /(-UA AUTOR 6 (A

(35~ an\@ O SLFONLD DO B MO,

BT SV NI S -0 S A O S
T R
I N

L 'il"\l3|

' —

- VA ‘Fﬂomrv\. [Q}N&i}'\a,h ;oqi_‘l‘o:ndr:lr- iZ,%QIm«

IERAN < O91_= 52&3 ?Kj\)fal'ng RS I
da

7

~ JEMO u'v;w\ (b\wu;ma‘q 2 donalg = (3w Y47 )
3

Q:B‘H»‘\'\S),om o3 /Jm}j o i
Y = L A B

_\rL:nJ'\OA'\{S_f ggi-:!i;-?i

T T

(_lf\i,._— 29D x: Oﬁllmn\N = \JE)_\j Hf\{ . 1 ! 1

g.rh,_(3.%+.q.m;o,wm,uqs'=fz,y Y/ R
=1t ‘. 7 : : 7 - ! ! I

B IR L S T , R S
R N

L -

T S

b 2 el GFEOO G U aro Thoatwl |

. | - ,

R A

M}r‘_:’o L i ! I
My 26N x %D”Lr = WRR/D IIMM L P [ |4

—J o H : | d | | : , : | T |
: - ;
I

)N238



04/ 38
ENG. ERICO CAMISASSA
CALCULC DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS £1. 1

c:.:arnel

DADOS DA SECAO : BARRAGEM ARNEIROZ - BASE DA TOMADA DE AGUA - la HIPOT

o —— ————— - ———— o ——— A o T ———— A ke ——— T " Y i o T
4ttt Pt R e

NUMERO DE VERTICES : 4
TENSOES DE COMPRESSAO SAQ POSITIVAS !
VERTICE X Y Tensao
1 -3.150 -3.000 120.291
2 3.150 ~3.000 120.291
3 3.150 3.000 120.291
4 -3.150 3.000 120.291
Area Comprim. : 37.800
Porcentagem : 100.000
ESFORCOS NA SECAOQ :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 4547.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) ...... it ienennnnans : 0.000
MOMENTO My (em torno de YY) ....iuriinnenennenns : 0.000

CARGAS CONCENTRADAS APLICADAS NA SECAQC :
Carga 1 = 4547.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :

- ——— ——— T T S ———— ] — T e i S o VY A o G o — — A — A - —— . S ——
—— A — — T A e G e R e e S S S e e e S M e e e e e e A G e — —

VERTICE b & Y TENSAO
1 -3.150 -3.000 120.291
2 3.150 -3.000 120.291
3 3.150 3.000 120.291
4 -3.150 3.000 120.291

U239
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0B/ 55
ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS £1. 1

c:arnei
DADOS DA SECAQO : BARRAGEM ARNEIROZ - BASE DA TOMADA DE AGUA ~ 2a HIPOTE

NUMERO DE VERTICES 4
TENSOES DE COMPRESSAQ SAQ POSITIVAS !
VERTICE X Y Tensao
1 -3.150 -3.000 90.359
2 3.150 -3.000 150.223
3 3.150 3.000 150.223
4 -3.150 3.000 90. 359
Area Comprim. : 37.800
Porcentagem : 100.000
ESFORCCS NA SECAO :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 4547.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) .......iiieictncnnmen : 0.000
MOMENTO My (em torno de YY) .. iiier it iineiennnns : 1188.000

CARGAS CONCENTRADAS APLICADAS NA SECAO :
Carga 1 = 4547.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00

TENSAO E COORDENADAS DA PARTE COMPRIMIDA :

o T D T ———— [ ———
B s - 3 3 4

VERTICE X Y TENSAO
1 -3.150 -3.000 90.359
2 3.150 -3.000 150.223
3 3.150 3.000 150.223
4 -3.150 3.000 90.359

J1240
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ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS f1l. 1

c:arnel

DADOS DA SECAO : BARRAGEM ARNEIROZ - BASE DA TOMADA DE AGUA - 3a HIPOTE

NUMERO DE VERTICES : 4
TENSQOES DE COMPRESSAO SAO POSITIVAS !
VERTICE X Y Tensao
1 -3.150 =3.000 165.886
2 3.150 -3.9000 165.886
3 3.150 3.000 74.696
4 -3.150 3.000 74.696
Area Comprim. : 37.800
Porcentagem : 100.000
ESFORCOS NA SECAO :
RESULTANTE DA FORCA NORMAL (+)=compressac ...... : 4547.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) .........cciieninnnn : 1723.500
MOMENTO My (em torno de YY) ..........cccuieunen- : 0.000

CARGAS CONCENTRADAS APLICADAS NA SECAOQO :
Carga 1 = 4547 .00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :

VERTICE X Y TENSAO
1 -3.150 ~-3.000 165.886
2 3.150 -3.000 165.886
3 3.150 3.000 74.696
4 -3.150 3.000 74.696

0241




10/33
ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEQOMETR. E TENSOES DE FIGURAS PLANAS fl. 1

c:arnei

DADOS DA SECAO : BARRAGEM ARNEIROZ ~ BASE DA TOMADA DE AGUA - 4a HIPOTI

o P — ol S - ——— — A ————— - ———— —————— A T ——— " S " ——— " —— ——
- e e e e e e et Sy o — e T — S S S e e e e ol o S T P S S R S L S e e e S e A

NUMERO DE VERTICES : 4
TENSOES DE COMPRESSAO SAC POSITIVAS !
VERTICE X Y Tensao
1 -3.150 -3.000 131.351
2 3.150 -3.000 173.755
3 3.150 3.000 109.231
4 -3.150 3.000 66.827
Area Comprim. : 37.800
Porcentagem : 100.000
ESFORCOS NA SECAO :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 4547.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) ......ovieieunnnnns : 1219.500
MOMENTO My (em torno de YY) ... iiiei it nnnnanns : 841.500

CARGAS CONCENTRADAS APLICADAS NA SECAO
Carga 1 = 4547.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAQO E COORDENADAS DA PARTE COMPRIMIDA :

o ———— R — T TP ——— i {  f————— O i Y T O — — . A S P W e S S - —
T — ——— O A S S S . R e e e i G e vm i S L S SED D SED TR A A e S e o Em

VERTICE ' v TENSRO
1 -3.150 ~3.000 131.351
2 3.150 -3.000 173.755
3 3.150 3.000 109.231
4 -3.150 3.000 66.8B27
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ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS

C:ARNE1l

DADOS DA SECAO :

. ——— W T D D S I G — . — — T D GED SN e S A - e — — . —— T ———— T— — T T A A S T T —— — —
—— ————— A D D D e e —————— T T S S T S e m— — . . ———— —— ————— T - I S S e i

—————— . A i ke Sl i bl D T D Aall sl e S S . e e W S ————— i S T S w— ———
g P e O T

. ———————— ] . D i i Sl T — T D D AT G D S e S e S S ————— T T P S T A S S o —— — —
—— e ——— — —— T TP W e A i e et TR R P W S e e e e S S v e Y - A S P D e m—— - -

e —— - —— ——
ittt -+ ¢+ ++ -+ £t F 1§ 4 bt ¢

VERTICE X

1 0.000

2 3.920

3 3.920

4 1.860

5 1.860

6 3.920

7 3.920

8 0.000

9 0.000

10 1.560

11 1.560

12 0.000

PROPRIEDADES GEOMETRICAS DA SECAQ

Area 4.310
Inercia Ix 3.312
Inercia Iy 5.045
Prod. In. Ixy -0.000
Abcissa Xcg 1.937
Ordenada Ycg 1.150
Ang. alfa 0.000
Iksz1 3.312
Ieta 5.045
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ENG. ERICO CAMISASSA
Flexo-Compressaoc Obliqua em Concretco Armado

Cliente :

Obra + BARRAGEM ARNEIRQZ
Nivel : TORRE DE OPERACAO
Data :

Identificacao : la HIPOTESE
DADOS DO CONCRETO / ACO :

Feck (Concreto) ....-vvvvieernnrensnnanan : 1.800
GAMa € .ttt it ittt ner e rroannsasonsssnnnns : 1.400
FYK (ACO) tiiiiivtrrtnrsnennnnenencnanens : 50.000
Modulec Elasticidade Aco .........ccc.... : 21000.000
Classe O ACD ..t v uiie i vnrennesannnansna A

SECAO EM "I"

Base --> 392.000

Largura Alma -—> 30.000

Altura Total -=> 230.000

Altura Mesa -—> 50.000

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

No de barras em 1 canto da mesa --> 4.000

No de barras Face Mesa Externa -—> 26.000
No de barras Face Mesa Interna - 26.000
No de barras Face Lateral Alma -_—D 9.000

Armadura TOTAL : 215.500

ESFORCOS : (As excentricidades sao sempre em relacao "a x=b/2
Nd (Forca Normal Majorada) -3 5000.800 Nid =
excentricidade ex - 57.640 Mix =
excentricidade ey -—> 83.640 Miy =

01249




ENG. ERICO CAMISASSA

Flexo-Compressao Obliqua em Concreto Armado

l%/28

Cliente :
Cbra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAQ
Data :
Identificacao : la HIPOTESE
DIAGRAMA DE INTERACAD
Angulo (Mom )xd
da Mxd = --e——mm———-
L. N. (Ac.hx.fcd)
0 /180 0.31308 / -0.31308
10 /170 0.30546 / -0.30546
20 /160 0.292%90 / -0.29290
30 /150 0.27021 / -0.27021
40 /140 0.23970 / -0.23970
50 /130 0.19994 / =0.19994
60 /120 0.15757 / -0.15757
70 /110 0.10726 / -0.10726
80 /100 0.05632 / ~-0.05632
90 / 90 =0.00000 / -0.00000
Nid = ( Nd / (Ac . fed) ) = 0.090
w = ( (As.fyd)/(Ac.fcd) ) = 1.014

DIAGRAMA DE INTERACAO

Angulo (Mom ) xd
da Mxd = ———emm———e e
L. N. (Ac.hx.fcd)
¢ /180 0.09917 / -0.09917
10 /170 0.09737 / -0.09737
20 /160 0.09260 / -0.09260
30 /150 0.08514 / -0.08514
40 /140 0.07656 / -0.07656
50 /130 0.06895 / ~-0.06895
60 /120 0.06366 / -0.06366
70 /110 0.05872 [/ -0.05872
BO /100 0.04656 / -0.04656
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fed) ) = 0.090
w=|( (As.fyd)/(Ac.fcd) ) = 0.169

Norma : NBR-6118
(Mom)yd
Myd = -==eeemm——
(Ac.hy.fcd)
-0.00000 / -0.00000
0.04024 / 0.04024
0.08012 / 0.08012
0.12982 / 0.12982
0.18381 / 0.18381
0.24521 / 0.24521
0.30882 / 0.30882
0.37819 / 0.37819
0.42918 / 0.42918
0.44371 / 0.44371
Norma : NBR-6118
(Mom)yad
Myd = ——cece—eme=a
(Ac.hy.fcd)
-0.00000 / -0.00000
0.01695 / 0.01695
0.03453 / 0.03453
0.05552 / 0.05552
0.07483 / 0.07483
0.08976 / 0.08976
0.09882 / 0.09882
0.10497 / €.10497
0.10806 / 0.10806
0.11274 / 0.11274

00250
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Obra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAQO
Data :

Identificacao : 2a HIPOTESE
DADOS DO CONCRETO / ACO :

Fck (Concreto) ......iiteeieantonesonnans : 1.800
GAMA € . vt ittt v rensanccasesensacancasssans : 1.400
FYK (ACO) 1.t ivnetiniennnsnnensssansnsnn : 50.000
Modulo Elasticidade ACO .......ioevencen : 21000.000
Classe dOo BCO .. v v i veneneeannanncaneas : A

SECAQ EM "I

Base --> 392.000

Largura Alma - 30.000

Altura Total -=> 230.000

Altura Mesa - 50.000

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

No de barras em 1 canto da mesa --> 4.000

No de barras Face Mesa Externa - 26.000

No de barras Face Mesa Interna - 26.000

Nc de barras Face Lateral Alma —-——> 9.000

Armadura TOTAL : 215.500

ESFORCOS : (As excentricidades sac sempre em relacao “a x=b/2 e y=h/2

- e S dmw A VEE S S TR U WD Gmr TN T G S AR SR G AR S A SN SP Y D A S oSS SV S S A e o S S S A e S S G W S R PR S N S A ol S A i i ol A
—— . A i e e — T e . — T e — o —  —— G S P S S T i P I e e e R I S . T M J T M N e

Nd (Forca Normal Majorada) -—> 5000.800 Nid = 0.090
excentricidade ex -3 57.640 Mix = 0.013
excentricidade ey -=> 112.610 Miy = 0.044
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ENG. ERICO CAMISASSA

L0/ 38

Flexo-Compressac Cbliqua em Concreto Armado

e — Y — e S P AN Gmm. S A A S W A S - — o Y ) T A > T e T o S S S S ———
Y4 === =T b P e R e L e

Norma : NBR-6118
(Mom)yd
Myd = —-=-—r=————
(Ac.hy.fcd)
-0.00000 / -0.00000
0.04024 / 0.04024
0.08012 / 0.08012
0.12982 / 0.12982
0.18381 / 0.18381
0.24521 / 0.24521
0.30882 / 0.30882
0.37819 / 0.37819
0.42918 / 0.42918
0.44371 / 0.44371
Norma : NBR-6118
{Mom )yd
Myd 5 ~==w———ee——

o e — S Ay T o T — T o 2 — T — T — Tt i — y— G o d—— Y k. Gk Wl T v A i Tt — g
o ————— — T — - T T —— . T . G S T . (S S S S S G S Sy S Y G N e SIS R S S R S SER S S S

Cliente :
Obra : BARRAGEM ARNEIROZ
Nivel : TOQRRE DE OPERACAQO
Data :
Identificacao : 2a HIPOTESE
DIAGRAMA DE INTERACAO
Angulo (Mom)xd
da Mxd = ————m—r————
L. N. (Ac.hx.fecd)
0 /180 0.31308 / -0.31308
10 /170 0.30546 / -0.30546
20 /160 0.29290 / -0.29290
30 /150 0.27021 / -0.27021
40 /140 0.23970 / ~-0.23970
50 /130 0.199%4 / =D.19994
60 /120 0.15757 / -0.15757
70 /110 0.10726 / -0.10726
80 /100 0.05632 / -0.05632
90 / 90 ~0.00000 / ~-0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.090
w = ( (As.fyd)/{Ac.fcd) ) = 1.014
DIAGRAMA DE INTERACAO
Angulo {Mom)xd
da Mxd = =-—=m—mm———-
L. N. {(Ac.hx.fecd)
0 /180 0.09917 / -0.09917
10 /170 0.09737 / -0.09737
20 /160 0.69260 / ~-0.09260
30 /150 0.08514 / -0.08514
40 /140 0.0765%6 / -0.07656
50 /130 0.06895 / -0.06895
60 /120 0.06366 / -0.06366
70 /110 0.05872 / -0.05872
80 /100 0.04656 [/ -0.04656
90 / 90 -p.00000 / ~0.00000
Nid = ( Nd / (Ac . fecd) ) = 0.090
w = ( (As.fyd)/{(Ac.fcd) ) = 0.169

O00D0O0OO0OO0OO0OOCO
(=]
e
r~
™
w

e e

-0.00000
0.01695
0.03453
0.05552
0.07483
0.08976
0.09882
0.10497
0.10806
0.11274

252
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ENG. ERICD CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Obra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAO
Data :

Identificacac : 3a HIPOTESE

DADOS DO CONCRETO / ACO :

Fck (Concret0) .......ieieinannannonanss : 1.800
GAMA £ . vt ittt inecnansananasnnsssesenns : 1.400
FYK (BCO) .. ciinrintenteranannnncsnnsas : 50.000
Modulo Elasticidade ACO ......ceaveacnas : 21000.000
Classe dO BCO ...veeecietonnnsasansnenas : A

SECAO EM "I

Base -=> 392.000
Largura Alma -—-> 30.000
Altura Total -=> 230.000
Altura Mesa --> 50.000
d* (Cob.+0/2) -—> 4.000
No de barras em 1 canto da mesa --> 4.000
No de barras Face Mesa ExXterna ——> 26.000
No de barras Face Mesa Interna -=> 26.000
No de barras Face Lateral Alma —-—D 9.000

Armadura TOTAL : 215.500

ESFORCOS : (As excentricidades sao sempre em relacao ‘a x=b/2

e e o T e e e e e e e e e D S S e et - ——
it et St P 1

Nd (Forca Normal Majorada) -3 5000.800 Nid =
excentricidade ex -—> 99.670 Mix =
excentricidade ey -=> 83.640 Miy =

N00233



ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

zysa

Cliente :
Obra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAD
Data :
Identificacao : 3a HIPOTESE
DIAGRAMA DE INTERACAQ
Angulo {Mom ) xd
da Mxd = ——--———————
L. N. (Ac.hx.fcd)
0 /180 0.31308 / -0.31308
10 /170 0.30546 / -0.30546
20 /160 0.29290 / -0.29290
30 /150 0.27021 / -0.27021
40 /140 0.23970 / =-0.23970
50 /130 0.19994 / -0.19994
60 /120 0.15757 / -0.15757
70 /110 0.10726 / -0.10726
80 /100 0.05632 / -0.05632
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.090
w = ( (As.fyd)/(Ac.fecd) ) = 1.014
DIAGRAMA DE INTERACAO
Angulo {Mom )xd
da Mxd = ——===veecea
L. N. (Ac.hx.fcd)
0 /180 0.09917 / -0.09917
10 /170 0.09737 / -0.09737
20 /160 0.09260 / -0.09260
30 /150 0.08514 / -0.08514
40 /140 0.07656 / -0.07656
50 /130 0.06895 / -0.06895
60 /120 0.06366 / -0.06366
70 /110 0.05872 / -0.05872
80 /100 0.04656 / -0.04656
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.090
w=( (As.fyd)/(Ac.fcd) ) = 0.169

Norma : NBR-6118
(Mom}yd
Myd = -==ccecce=---
{Ac.hy.fcd)
~-0.00000 / -0.00000
0.04024 / 0.04024
0.08012 / 0.08012
0.12982 / 0.12982
0.18381 / 0.18381
0.24521 / 0.24521
0.30882 / 0.30882
0.37819 / 0.37819
0.42918 / 0.42918
0.44371 / 0.44371
Norma : NBR-6118
{Mom )yd
Myd = ———==—==a-
(Ac.hy.fcd)
-0.00000 / -0.00000
0.01695 / 0.01695
0.03453 / 0.03453
0.05552 / 0.05552
0.07483 / 0.07483
0.08976 / 0.08976
0.09882 / 0.09882
0.10497 / 0.10497
0.10806 / 0.10806
0.11274 / 0.11274
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :

Obra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAOD
Data :

Identificacao : 4a HIPOTESE
DADOS DO CONCRETO / ACO

Fck (Concreto) ......out it inceernananronen : 1.800
GaAmMA € ..ttt it i e ncensenanonsannsansnss : 1.400
FYk (BCO) ..t tiititneratetenneansssna : 50.000
Modulo Elasticidade Aco .........ccvunn : 21000.000
Classe do ACO ..ot vttt vt ortiomencnnnnsasn : A

SECAO EM "I"

Base -=> 392.000

Largura Alma -—> 30.000

Altura Total -=> 230.000

Altura Mesa -3 50.000

d* (Cob.+0/2) -—> 4.000

No de barras em 1 canto da mesa --> 4.000

No de barras Face Mesa Externa -—> 26.000

No de barras Face Mesa Interna -—> 26.000

No de barras Face Lateral Alma -> 9.000

Armadura TOTAL : 215.500

ESFORCOS : (As excentricidades sao sempre em relacao "a x=b/2 e y=h/2

- ¥ T J T 1 L L e b T e —
S S T —— - — " - T - —— . G i A e . D e e e T . e e e — i - e e Y . A ——

Nd (Forca Normal Majorada) -——> 5000.800 Nid =
excentricidade ex -3 87.380 Mix =
excentricidade ey -=D> 104.160 Miy =

JUU255




ENG. ERICO CAMISASSA
Flexo-Compressaoc Obligqua em Concreto Armado

1?/3&

—————— ———————— ——— —— v T = il T —— . A o o — T S — . o O A A S S S —— S Y T YED S w————
43—t 2

T — ——— O P . T T S ——— iy S —— S Ll S T . S e i T S e - - =
B e -+ A - - 4 1+ 4 33

Cliente :
Obra : BARRAGEM ARNEIROZ
Nivel : TORRE DE OPERACAD
Data :
Identificacao : 4a HIPOTESE
DIAGRAMA DE INTERACAO
Angulo (Mom)xad
da MXd = —-mem—————-
L. N. (Ac.hx.fcd)
0 /180 0.31308 / -0.31308
10 /170 0.30546 / -0.30546
20 /160 0.29290 / -0.29290
30 /150 0.27021 / -0.27021
40 /140 0.23%70 / -0.23970
50 /130 0.19994 / =0.19994
60 /120 0.15757 / -0.15757
70 /110 0.10726 / -0.10726
80 /100 0.05632 / -0.05632
90 / 90 -0.00000 / -0.00Q00
Nid = ( Nd / {(Ac . fcd) ) = 0.090
w={ (As.fyd)/(Ac.fcd) ) = 1.014
DIAGRAMA DE INTERACAQ
Angulo {Mom)xd
da Mxd = ——-mece—ene
L. N. {Ac.hx.fcd)
0 /180 0.09917 / -0.09917
10 /170 0.09737 / ~-0.09737
20 /160 0.09260 / -0.09260
30 /150 0.08514 -0.08514
40 /140 0.07656 / -0.07656
5¢ /130 0.06895 / -0.06895
60 /120 0.06366 / -0.06366
70 /110 0.05872 / -0.05872
80 /100 D.04656 / -0.04656
S0 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fed) ) = 0.090
w = {( (As.fyd)/(Ac.fed) ) = 0.169

Norma : NBR-6118
(Mom)yd
Myd = —~———memme—-
(Ac.hy.fcd)
-0.00000 / ~0.00000
0.04024 / 0.04024
0.08012 / 0.08012
0.12982 / 0.12982
0.18381 / 0.18381
0.24521 / 0.24521
0.30882 / 0.30882
0.37819 / 0.37819
0.42918 / 0.42918
0.44371 / 0.44371
Norma : NBR-6118
(Mom)yd
Myd = ~—c=ceerm—a
{(Ac.hy.fcd)
-0.00000 / ~0.00000
0.01695 / 0.01695
0.03453 / 0.03453
0.05552 / D.05552
0.07483 / 0.0748B3
0.08976 / 0.08976
0.09882 / 0.09882
0.10497 / 0.10497
0.10806 / 0.10806
0.11274 / 0.11274
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28/ 38
ENG. ERICO CAMISASSA
VIGAS SOBRE BASE ELASTICA

Cliente :
Obra : BARRAGEM ARNEIROZ -~ CONDUTO FORCADO
Nivel :
Data :
Identificacac : la HIPOTESE - SEM CARGA DE AGUA
ESQUEMA : Le---m—re—em——— L L=1livre - Ezengaste - A=rotula
L = 34.00
DADOS DA PECA E DO MEIO ELASTICO DADOS DO CARREGAMENTO. Em: t-m
--3>X LARG COQEF.REC. MOD.ELAST. INERCIA CONCENTRADA MOMENTO UNIF.DIST.
0.00 0.00 0.00
4.00 0.00 0.00 5.30
8.00 0.00 0.00 10.60
12.00 0.00 0.00 15.90
16.00 0.00 0.00 21.20
18.00 0.00 0.00 26.50
22.00 0.00 0.00 21.20
26.00 0.00 0.00 15.90
30.00 0.00 0.00 10.60
34.00 1.60 10000.00 2750000 0.526000 0.00 0.00 5.30

RESULTADOS EM : t - m

X FLECHA ROTACAO(rd) MOMENTO CORTANTE
-—=> {x 0,01) (x 0,001)
0.00 0.020 0.078 0.00 0.00
1.70 0.033 0.079 -1.53 -1.80
3.40 0.047 0.082 -3.03 0.04
4.00 0.052 0.083 -2.55 1.58
5.10 0.061 0.084 -1.77 -0.17
6.80 0.075 0.086 -1.63 0.34
8.00 0.086 0.087 0.44 3.10
8.50 0.090 0.087 1.76 2.20
10.20 0.105 0.083 5.08 1.70
11.90 0.118 0.074 10.80 5.03
12.00 0.119 0.073 11.32 5.33
13.60 0.129 0.057 18.20 3.27
15.30 0.137 0.032 24.03 3.58
16.00 0.139 0.020 26.75 4.19
17.00 0.140 0.000 28.85 0.01
18.00 0.139 -0.019 26.76 -4.18
18.70 0.137 -0.032 24.04 -3.57
20.40 0.129 -0.056 18.23 -3.27
22.00 0.119 -0.073 11.35 -5.34
22.10 0.118 -0.074 10.83 -5.03
23.80 0.105 -0.083 5.10 -1.71
25.50 0.090 -0.087 1.78 -2.20
26.00 0.086 -0.087 0.45 -3.11
27.20 0.075 -0.087 -1.62 -0.34
28.90 0.061 -0.084 -1.77 0.17
30.00 0.052 -0.083 -2.55 -1.58
30.60 0.047 -0.082 -3.04 -0.04
32.30 0.033 -0.079 -1.54 1.80
34.00 0.020 -0.078 -0.01 -0.00
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0.

4

8.
12.

16

18.
22.
26,
30.
34.

-->X
00
.00
00
00
.00
00
00
co
00
00 1.60 10000.00
RESULTADOS EM :
X FLECHA
-——D {x 0,01)
0.00 0.100
1.70 0.102
3.40 0.105
4.00 0.106
5.10 0.108
6.80 0.111
8.00 0.113
8.50 0.114
10.20 0.118
11.90 0.123
12.00 0.124
13.60 0.128
15.30 0.133
16.00 0.134
17.00 0.135
18.00 0.134
18.70 0.133
20.40 0.126
22.00 0.117
22.10 0.116
23.80 0.104
25.50 0.090
26.00 D.08¢6
27.20 0.075
28.90 0.061
30.00 0.052
30.60 0.047
32.30 0.033
34.00 0.020

ENG. ERICO CAMISASSA
VIGAS SOBRE BASE ELASTICA

Cliente
Obra
Nivel
Data

2,7/ 38

: BARRAGEM ARNEIROZ ~ CONDUTO FORCADO

Identificacao :

ESQUEMA :

2a HIPOTESE - COM CARGA DE AGUA

L=livre - E=engaste - A=rotula

DADOS DA PECA E DO MEIO ELASTICO

LARG COEF.REC. MOD.ELAST.

2750000

t-m

ROTACAO(1rd)
(x 0,001)
0.014
0.014
0.015
0.015
0.016
0.019
0.022
0.023
0.027
0.030
0.030
0.030
0.022
0.015
0.001
-0.015
-0.026
-0.050
-0.067
=0.068
-0.078
-0.084
-0.085
-0.085
-0.084
-0.083
-0.082
-0.079
-0.078

0.526000

MOMENTO

0.00
-0.42
-1.12
-1.26
~-1.65
-2.74
-3.28
-3.41
-3.49
-1.70
-1.50

3.02
11.63
16.74
22.33
22.99
21.78
18.40
12.56
12.0¢

6.58

3.05

1.62
~0.73
-1.24
-2.22
-2.79
-1.47

0.01

DADOS DO CARREGAMENTO. Em: t-m
INERCIA CONCENTRADA MOMENTO UNIF.DIST.

0.00
0.00
0.00
0.00
.00
.00
0.00
0.00
0.00
0.00

CORTANTE

0.00
-0.49
-0.34
-0.12
-0.59
-0.68
-0.22
-0.29

0.19

1.92

2.06

3.59

6.54

8.06

3.13
-1.80
-1.67
-2.31
-4.99
-4.71
-1.75
-2.40
-3.33
-0.58
-0.03
-1.74
-0.17

1.74

0.00

0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00

16.50
17.50
18.30
19.20
26.50
21.20
15.90
10.60

5.30

J00261



CONTRATO

" ao /58

PROJETD

DATA.

LAAGE M AN i(LOT

ATIVIDADE

AUTOR. @ALD

OM0A Dacua

@Golder
'Associates

45 DAME MDD MIME D DA Al WD @34 Ci7n Aol ELOV

E!Q CML ('l" \S-‘-

{;_\‘TUQ;)N,@\\ ' S . |

- Fleyds . i | 5 I
B 1 T

ITRE 2855/65 %H Xf‘ﬂm AN N .

L YN

be %0 o ii\“:

— = Gl woc;a:lr o£‘/ém,.g | |
9022 - CasglHampalTo ' e T
. : : H f E ; I !
Vs mgy 80,,6//9‘,77' = 7684 [/W | f - H
~ ’ | , , ; | i .
Nsorz 33T Q...-L;//hm I R L -
— e ¢ ] L N !
_ ' l Ll l } ! I ! I
------ S A

e TMANRD R o0 MEIAD)  Ged eI

03V 0€ ManBO- Ve A & S Tpon; M{y_m \
' : L i

(10D TEn& MOS. | | | ;
i - S L
_ :_ 0 BN
N | ! Ly ] |
i . L M 4. Q=5 K
® B w9y B ) L ) ' 4 !
- & : KiF. 8 | =105 = 20.00
_ ) L@ 4. ! i 144 3
ey LAY 1 7 14
~ - — H'Y -%—IO | | | H
— A (@ UEQ'* : ! | ! ;
B B M e
| \ ] ; | ! S
. —@: L 2 Lo dc | ) 0 T
PR 5 {2 LR A0 MR |
- - Yy Oy ThE ' i - — i
. ' T
o ! IR |
L _l |

N0N2e2



ENG. ERICO CAMISASSA Fl. 1

PORTICO
Identificacao : C:ARNEI

3:/35

Titulo :  BARRAGEM ARNEIROZ - CONDUTO FORCADO
Numero de barras ........... : 16
Numerc de NOS --.-..-ccevansan : 16
Numero de carregamentos..... : 1
Numero de Apoios ........... : 5
Numero de barras c¢/liberacoes: 0

Coordenadas dos nos

No*® X Y : No*
1 0.000 0.000 2
3 0.600 0.000 4
5 1.200 0.000 | 6
7 0.000 0.600 | 8
9 1.200 0.300 | 10
11 1.200 0.900 12
13 0.300 1.200 14
15 0.900 1.200 | 16

Propriedades dos Materiais das Barras.

De -~-> Ate’ E = Modulo Def. Long.
1 1e 27800000
Propriedades Geometricas das Barras.

De ---> Ate’ Mom. Inercia
T 1. 0.00530

Incidencia dos No's das Barras
Barra No"-J No -K Comprimento

—— e ——————— —— A il T —— — — T i ——— .
e e  — ————— i ——————— . "  —————

:
1 1 2 0.30 | 2
3 3 4 0.30 4
5 1 6 0.30 | 6
7 7 8 0.30 | 8
9 5 9 ¢c.30 10
11 10 11 0.30 | 12
13 12 13 0.30 | 14
15 14 15 0.30 16

X Y
0.300 0.000
0.900 0.000
0.000 0.300
0.000 0.900
1.200 0.600
0.000 1.200
0.600 1.200
1.200 1.200

8000000
Area Fat.Forma
0.40000 1.00

2 3 0.30
4 5 0.30
6 7 0.30
8 12 0.30
9 10 0.30
11 16 0.30
13 14 0.30
15 16 0.30

0263



52/ 38
ENG. ERICO CAMISASSA Fl1. 2

PORTICO
Identificacao : C:ARNEI

Titulo : BARRAGEM ARNEIRQZ - CONDUTO FORCADO
Restricoes nos apoios
No*® Translacao X(->) Translacao Y(") Rotacao Z (G)
1 K mola : Impedido Liberado
30000 1 0
2 K mola : Liberado Liberado
30000 0 0
3 K mola : Liberado Liberado
30000 0 0
4 K mola : Liberado Liberado
30000 0 0
5 K mcla : Liberado Liberado
30000 0 0

CARREGAMENTO No 1

Titule : UNICO

Barras com cargas .. @ 12
Nos com cargas .. 0

Carregamento das barras
Barra Tipo de Carga Dist.a Ext.b Carga 1 Carga 2

E R L L T R T e e e e e e o= o o o o o o e e A i U S T P e ———— v — ——
e ¢+ + 4 ¢ 5 L ¥ |

5 Unif.Dist. .000 0.3000 551.600 551.600
6 Unif.Dist. .000 0.3000 551.600 551.600
7 Unif.Dist. .3000 551.600 551.600
8 Unif.Dist. .3000 551.600 551.600
9 Unif.Dist. .3000 -551.600 -551.600
10 Unif.Daist. .3000 -551.600 -551.600
11 Unif.Dist. .3000 -551.600 -551.600
12 Unif.Dist. . . -551.600
13 Unif.Dist. .3000 551.600 551.600
14 Unif.Dist. .3000 551.600 551.600
15 Unif.Dist. .3000 551.600 551.600
16 Unif.Dist. .3000 551.600 551.600

(al ol ol ol 2l ol ol ol ol ol ol
=j=jolojofolaNoNaNoleNe)

o0
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22/ 38

ENG. ERICO CAMISASSA F1l. 1
PORTICO PLANDO
Identaificacao : C:ARNEI
Titulo : BARRAGEM ARNEIROZ - CONDUTO FORCADO

o e e e e e e e i ——— — = — o —— i i S i o S T —— T T o ——— — T — — T — —— i T
R T N E E E E E E e T L N e e R R R o e e e o o o e o o e o o o et S e e S e e P T

T T T T T Ty e T T T T T 1T+ -1+ 3 3+ + -1 3 3 &+ & L+ T+
mmmes A T T L R N N R S R R e R e e e s s s s T EEmE E e o = = e - - - - -

No® Carr. Transl. X(->) Transl. Y(") Rotacao Z(Rd)(G)
T T 0 001136 -0.000000 -1113486.779100
T2 T T I0 001142 -334046.033750 ~1113486.779100
T3 1 0.001150 -668092.067490 -1113486.779100
T T 0001158 -1002138.101200 -1113486.779000
T 1 0.001168 -1336184.134900 -1113486.778800
"6 1 334046.032590  -0.000011 -1113486.779000
771 668092.066270  -0.000022 -1113486.778900
T8 1 1002138.099900  -0.000034 -1113486.778800
T8 1 334046.032440 -1336184.134900 -1113486.778800
101 668092.066080 -1336184.134900 ~1113486.778900
11 1 1002138.099800 -1336184.134900 -1113486.779000
12 1 1336184.133500  -0.000045 -1113486.778900
13 1 1336184.133500 -334046.033780 ~1113486.779100
14 1 1336184.133500 -668092.067520 -1113486.779100
15 1 1336184.133500 -1002138.101200 -1113486.779000
16 1 1336184.133500 -1336184.134900 -1113486.779000

————— T —— . — T —— - —— - . —— i —— A — i — P A i — — —— T T i —— v — T —

1 1 1 240.633 122.000 30.000
2 -240.633 -122.000 5.000
2 1 2 276.987 108.000 -3.000
3 -276.987 -108.000 33.000
3 1 3 306.574 102.000 -31.500
4 -306.574 -102.000 61.000
4 1 4 346.871 86.000 -58.000 B
5 -346.871 -86.000 83.000

e A o e e — —————— ————— T —— - S —— i o " e T ———— T —— T ——— i — " —

NN269




>/ 38
ENG. ERICDO CAMISASSA Fl. 2

PORTICDO PLANO
Identificacao : C:ARNEI
Titulo BARRAGEM ARNEIROZ - CONDUTO FORCADO
BARRA Car. NO NORMAL(~>) CORTANTE( ") MOM.FLETOR(G)
_E""_'i_'-_I__' -410.912 206.740 =-30.363
6 -410.912 -41.260 65.863
6 1 6 410.912 48.740 -67.863
7 -410.912 116.740 55.863
7 1 7 410.912 -121.260 -53.363
8 -410.912 286.740 -11.137
8 1 8 410.912 -265.260 11.637
12 -410.912 430.740 -115.137
9 1 5 128.000 -384.740 -82.637
9 -128.000 219.260 -8.863
10 1 9 192.000 -212.740 10.363
10 =192.000 47 .260 -51.863
11 1 10 192.000 -50.740 53.863
11 -192.000 -114.740 -43.863
12 1 11 256.000 125.260 42.363
16 ~256.000 -290.740 21.137
13 1 12 448.000 410.740 120.637
13 -448.000 -245.260 -24.137
14 1 13 576.000 252.740 28.137
14 -576.000 -87.260 21.863
15 1 14 448.000 96.740 -24.863
15 -448.000 68.740 26.863
16 1 15 320.000 ~47.260 -23.363
16 ~-320.000 212.740 -15.137
REACOES DE APOIO

————————— i L A T ——— ———— N —————

No® Car Forca X (+->) Forca Y (+ 7) Mom. Fletor (+G)
1 1 33.893  ssz.912 0.000
2 1 3e.3s4 0.000 0.000
31 2e.ser o.000 0.000
a1 s0.298 0.000 0.000

T D L L R e e (e . e e " T o —— " ————— . . " {i— ———— . o . T

ENG. ERICO CAMISASSA Fl1. 3
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>3/ 38
PORTICDO PLANDO
Identificacao - C:ARNEI

Titulo : BARRAGEM ARNEIROZ - CONDUTO FORCADO
No® Car Forca X (+->) Forca Y (+ °) Mom. Fletor (+G)
5 1 37.869 0.000 0.000

NUN26'7
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