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ANALISE DE PERCOLAGAQ - MALHA DE ELEMENTOS FINITOS
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ANALISE DE PERCOLAGAO - MALHA DE ELEMENTOS FINITOS
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAO - REDE DE FLUXO

(Carga totai em m)

Vaziio total percolada peio macico e pela fundaglo = 0,548 (m3/d)/m
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAO - ISOLINHAS DE PRESAO NEUTRA

(Pressio em kPa))
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TABELA 2
ANALISE DE PERCOLAZAC-SECAC 2ZONA BAIXA LEITO DO RIO - FUNDACAC EM SOLO

X (v ) Y ) A (KR

{ 2003 ¢ 0300 330 00CGC O

3 9980 ©.0000 330 0000 O

3.9380 5.0000 280.0000 0

0 0000 5.0000 280.0000 O

7.9960 7.0000 330.0000 0

5.9550 2.4970 305.0312 0

7.8750 5.0000 280.C3u. 9

11.9900 C.0000 230.0000 O =
11.9100 2.4970 305.0272 0 A= f'ussam "w-l-afz.q_
12 B100O 5.0000 280 0000 O

15.9900 0.0000 330.0000 0 -
15.7500 5.0000 280.0000 0 /Pffufo/iazo /b{fmf-__
19.9900 0.0000 330.0000 0 .
17.8500 2.4970 305.0317 0 ;
15. 6900 5.0000 280.0000 0 Al 4/1
23.9900 0.0000 330.0000 0

23.8100 2.4%70 305.0277 0

23.6300 5. 0000 280.0000 0

27.9900 0.0000 330.0000 0

27.5600 5.0000 280.0000 ©

31.9800 0.0000 329.9998 0

29.7600 2.4970 305.0320 0

31.5000 5.0000 280.0000 0

35.9800 0.0000 329.9995 0

35.7100 2.4970 305.0279 0

35.4400 5.0000 280.0000 O

39.9800 0.0000 329.9984 0

39.3800 5. 0000 280.0000 O

43,9800 0.0000 329.9938 0

41.6600 2.4970 305.0306 O

43.3100 5. 0000 280.0000 0

47 9700 G.0000 329.9801 O

47.6100 2. 4970 305.0182 O

47.2500 5.0000 280.0000 O

51.9700 0. 0000 329.9325 ©

51.1900 5.0000 280.0000 O

55.9700 0.0000 329.7284 0

53.5600 2.4970 304.9565 0

55.1300 5 0000 280.0000 0

59.9700 0.0000 329.2243 0

60.7600 2.2410 306.8286 O

59.0600 5.0000 280.0000 0

63.9700 0.0000 327.3011 0

64.7300 2.4720 302.3318 0

63.0000 5.0000 280.0000 0

67.9600 0.0000 323.8098 0

66.9600 5.0000 274.9393 0

67.0000 6.8000 262.0000 O

71.9600 0.0000 319.8703 0

72.7000 2.2460 296.6819 O

70.9200 5.0000 270.9581 0

70.9500 6.8000 262.0000 ©

75.9600 0.0000 315.8690 0

76.6600 2.4770 290.4014 0

74.8800 5.0000 266.9950 0

74.9000 6.8000 262.0000 0

79.9600 0.0000 311.8076 0

78.8400 5.0000 262.9993 0

78.8600 Coanth AN AR

83.9600 0.0000 307.6987 0

84.3200 2.2210 285.1283 0

82.7900 5.0000 258.9505 0

B2.8100 6.8000 262.0000 0

87.9500 0.0000 303.5060 0

86.7500 5.0000 254.8360 0




X fb4}
86.7600
91.9500
90.3700
50 7100
50.7100
95,9500
96.2600
94.6700
94.6700
99.9500
98.6300
98.6200
103 9000
102.3000
102. 6000
102. 6000
107.9000
108.2000
106.5000
106.5000
111.9000
110.5000
110.5000
115. 3000
114.2000
114.5000
114.4000
119 9000
120.1000
118.4000
118.4000
123 9000
122.4000
122.3000
127.9000
126,2000
126.3000
126.3000
131.9000
132.1000
130.3000
130.2000
135. 9000
134.3000
134.2000
139. 9000
138.1000
138.2000
138.1000
143.9000
144,0000
142.2000
142.1000
147.3000
146.1000
146.0000
151.9000
150.0000
150.1000
150.0000
155.9000
156.0000
154.1000
153.8000
159. 9000
158.0000
156.0000
157.5000

Yiw/)

.8000
.0000
.7760
.0000
8000
. 0000
2.2210
5.0000
6.8000
0.0000
5.0000
6.8000
0.0000
2.7760
5.0000
6.8000
0.0000
2.2210
5.0000
6.8000
0.0000
5.0000
6.8000
0.0000
2.7760
5.0000
6.8000
0.0000
2.2210
5.0000
6.8000
0.0000
5.0000
6.8000
0.0000
2.7760
5.0000
6.8000
0.0000
2.2210
5.0000
6.8000
0.0000
5.0000
6.8000
0.0000
2.7760
5 0000
6.8000
0.0000
2.2200
5.0000
€.8000
0.0000
5.0000
6.8000
¢.0000
2.7750
5.0000
6.8000
0 0000
2.2200
5.0000
68.4380
0.0000
5.0000
7.1450
16.0700

O LN O,M

262.
29%.
273.
250.
262

294.

272.
246.
262.
290.
241.
262.

285
259
237
262
281
258
232
262
276
227
262
270
245
223
262
265
243
217
262
260
212
262
254
229
207
262
248
226
201
262
242
195
262
235
211
188
262
229
206
182
262
221
175
262
214
190
lé68B
262
206
ig84

M

0000

2008
6486
0009
BE65
3358
3545
00oe
3715
9606
0000

. 7554
. 9546
.4555
.0000
.0082
.5168
. 7957
. 0000
. 6798
-9962
- 0000
-9871
-4867
. 0445
. 0000
L7183
.2713
.8853
-0GQ0
-2135

£427

- 0000
-4955
.3795
-0027
.0000
.5533

.1582

-1964
-0000
-3092
.1580
.0c00

. 7987

.1674
-8704
. 0000
.0087
. 6835
.2507
. 0000
.8454
.3429
. 0000
.3684
L3332
.1234
. 0000
.5883
.3395

160. 4696
245.6250

198.
152.
199,
2289,

5074
5623
4827
2500

[kfa) 3%

23le 0

OO0 C o000 PO OOOCDOO0OODODO00DDODODOOODOO0ODBOOOOODboODOLooO OO0 OO
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Xfw)

163.8000
161 9000
162.93000
162.9006
161.3000
167.9000
167 3000
165.3000
168.8000
1e- 1000
171.9000
169.9000
174.9000
173.5000
169.1000
168.8000
175.9000
173.8000
173 8goo
177 8000
181.1000
178.8000
176.4000
172.6000
179.9000
179.900¢C
181.8000
187.1000
185.4000
181.7000
180.1000
183.9000
185.8000
185.7000
189 7000
193.2000
191.7000
190.2000
185.9000
183.9000
187.9000
191.8000
193.6000
199.1000
197.8000
196.4000
192.9000
187.7000
191.9000
195.9000
197.700C
197.6000
201.6000
205.1000
203.7000
202.5000
201.6000
197.2000
195.2000
191.4000
199.9000
«0..7000
205.5000
210.7000
209.6000
208.6000
207.2000
205.6000

0.
2.

[

-

2.

-

Y/w]
0000
7760
0000

569G

L7100

C.0000

2,

2200

5.0000

9.

2560

13.3500
g.o000
5.0000
8.9570

13.1400

12.4900

14.9900
0.0000
2.7760
5.0000
5.0000

9.

13

5060

-4000

18.2600

le

- 6300

0.0000

2
5

.2200
.0000

9.3600
13.9100

17
19
0
2
5
5
9
14
le
18
21
V]
2

.0700
.9000
.0000
.7760
.0000
.0000
. 7090
.0200
.2100
.5700
.5400
.0000
L2200

5.0000

9
14
18
21
23

0

0

2

5

5

9
14
18
23
23
26
24

0

2

5

.4300
.1700
.8000
.9700
.1800
.0000
.0000
.71760
.0000
-0000
.6950
.1600
.7300
.6500
.5500
.4500
.8100
.0000
.2200
. 0000

9.2370

14,
18.
22.
26.

0200
7300
9600
8700

M(K{?q) N

190.2626
166.6337
144.4108
184.0680
212.8750
181.8849
159 7075
136.1487
163.1406
196.5000
173.377¢
127.7692
139.0898
158.4397
174.8108
180.1250
164.7809
141.4363
119.3033
110.7383
120.8614
138.0813
147.3750
163.7500
156.0995
134.0288
102.088¢
102.2923
115.4201
128.2883
131.0000
147.3211
115.3908
93.3670
84.5637
85.3113
94.7792
98.6237
112.3265
114.6250
138.4713
107.5980
75.6923
68.9114
76.0336
78,5855
84.3393
98.2500
129.5525
120.5528
88.6651
66.7591
57.7533
53.1698
58.7363
60.8923
56.3506
©8.5207
€5.5000
81.8750
111.4912
80.5370
48.6878
38.2869
42.2923
43,6568
42,6014
36.3074
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X(w)

202.7000
199.0000
203.9000
207.8000
209 700C
209.500C
213.4000
216.3000
215.2000
214.4000
213.7000
210.1000
206.5000
211 9000
215.7000
217.4000
220.9000
220.8000
219.9000
219.5000
220.0000
214.9000
210.3000
215.9000
219.9000
221.6000
221.4000
225.3000
225.3000
225.3000
225.3000
225.3000
225.3000
223.1000
221.2000
220.0000
215.7000
214 7000
223.9000
227.6000
229.3000
227.9000
231.9000
233.5000
233.3000
235.9000
237.2000
239.9000
239.6000
241.2000
243.9000
245.5000
245.2000
249.1000
247.9000
251.5000
253.1000
251.8000
255.9000
257.1000
261.1000
259.9u00
258.2000
263.2000
265.06000
263.9000
267.9000
269.0000

Y fua
29.7300
28.0900
.0000
G.0000
2.7760
5.0000
5.0000
$.2190
13.5900
18.4300
23.7500
27.6700
31.3600
0.0000
2.2210
5.0000
8.0970
12.6400
17.4000
22.1600
27.3100
29.4400
33.0000
Q.0000
06.0000
2.7760
5.0000
5.0000
8.9380
12.8800
16.8100
20.7500
24.6900
28.0800
28.4600
29.2900
31.0300
31.2800
0.0000
2.2210
5.00400
0.0000
0.0000
2.7770
5.0000

0.0000
5.0000
0.C000
2.2210
5.0000
0.0000
2.7770
5.0000
5.0000
0,0000
2.2210
5.,0000
0.0000
0.,0000
5.000D
5.0000
!'l gnnc
2.4780
2.2470
5.0000
0.0000
0.0000
5.0000

w(

32.7500
49.1250
102.3691
93.1751
61.3485
39.5661
30.3740
23.7752
27.0553
25,5291
25.4221
23.7249
16.3750
83.9265
52.9150
21.0873
11.5682
11.979%0
14.1539
13.6092
5.8553
§.1861
0.0000
74.63¢61
65.3639
33.4698
11.5651
0.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
§$7.3052
29.2655
0.00048
51.9109
50.6522
22.4337
0.0C00
50.1684
0.0000
50.0438
27.8209
0.0000
50.0150
22.2384
0.0000C
0.0000
50.0039
27.7864
0.0000
50.0010
50.0003
0.0000
0.0000
5v.0001
25.2213
27,5261
0.0000
50.0000
50.0000
0.0000
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X(w)/

271.9000
271.2000
273.0000
275 soocC
275 1ooo
276 9000
279.9000
280.9000
283.9000
283.1000
284.9000
287.8000
287 1000
288.9000
291.8000
292.8000
295.8000
295.1000
296.8000
299.8000
299, 0000
300.7000
303.8000
304.7000
307.8000
306.2000
308.6000
311.8000
312.2000
312.6000
315 8000
316.5000
315.8000
318 1000
320.4000
323.8000
324.1000
324.4000
327.8000
328.3000
331.8000
330.1000
332.2000
335.8000
336.0000
336.2000
339.8000
340.100¢
343.8000
342.0000
344.1000
347.8000
347.90Q0
348.0000
351.8000
351.9000
355.8000
353.9000
355.9000
356. 8000
359.8000

2.2480

0.00600
5.000¢C
0.0000
2.4780
5.0000
0.0000
2.2470
5.0000
0.0000
5.0000
0 0000
2.4730
5.0000
0.0000
2.2410
5.0000
0.0000
$.0000
0.0000
2.4970
5.0000
0.0000
2.4970
5.0000
G.0aoo
5.0000
0.0000
2.4970
5.0000
0.0000
.4970
.0000
.0000
.0000
.0000
.4970
.0000
. 0000
.4970
5.0000
G.0000
5.0000Q
0.0000
2.4970
5.0000
0.06000
2.4970
5.0000
0.0000
5.0000
0.0000
2.4970
5.0000
0.0000
5.0000

NOoOWLNNOLOoL

w (K

50.0000
25.2176
0.0000
50.0000
27.5211
0.0000
50.0000
0.0000
50.0000
25.2213
0.0000
50.0000
27.5325
0.0000
50.0000C
0.0000
50.0000
25.2709
0.0000
50.0000
27.5859
0.0000
50,0000
0.0000
50.0000
25.0331
G.0000
50.0000
25.0284
0.0000
50.0000
0.0000
50.0000
25.0324
0.0000
50.0000
25.0281
0.0000
50.0000
0.0000
50.0000
25.0321
¢.0000
50.0000
25,0278
6.0000
50.0000
0.0000
50.0000
25,0317
0.0000
50.0000
25,0272
0.0000
50.0000
0. 0000
50.0000
25,0312
0.0000
50.0000
0.0000
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BARRAGEM TAQUARA

ANALISE DE PERCOLAGAQ - MALHA DE ELEMENTOS FINITOS
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TABELA 4

ANALISE DE PERCOLAGAO — SECAC ZONA BAIXA DO RIO .— CAO EM ROCHA
o A Y ’ﬂl) AL ~
0. 000

€3.0000 280.0000 0
66.8900 0.0000 277 4668 0

67.9300 1.1660 265.9775 0

66.5000 1.7500 262.5000 0 N
70.7800 0 0000 272.1622 0 Al s /}vgm 4
70.0000 3.5000 245.0000 0 —~
74.6700 0.0000 265.2539 0 \
72.3600 2.2160 251.9014 0 tolatan ?MM-—
73.5000 5.2500 227.5000 0 /
78.5600 0.0000 258.4711 ©

76,3100 3.2420 232.0067 0 M

78. 4400 5.8680 213.0593 0 .
77.0000 7.0000 210.0000 0 }4 /{ ; Ei; )éh
82.4400 0.0000 249.9212 0 /8

83.6200 3.1020 220.0298 0 <
82.4000 6.3240 200.4814 ©

80.5000 8.7500 192.5000 0

86.3300 0.0000 240.0252 0

89.0500 3.7830 199.5925 0

86.9100 6.9040 184.8481 0

84.0000 10.5000 175.0000 0

90.2200 0.0000 228.9269 0

94.1100 4.0210 182.0079 0

92.6100 7.7430 162.8084 0

89.1400 10.1200 161.7056 0

87.5000 12.2500 157.5000 0

94,1100 0.0000 216.6778 0

99.3600 3 7740 165.7481 0

98.1500 7.8430 144.1545 0

96.8200 11.5500 131.2903 0

92.9900 11.7000 142.9002 0

91.0000 14.0000 140.0000 0

98.0000 0.0000 203.2820 0

101.9000 0.0000 188.7016 0

104.8000 4.1290 142.5452 0

103.5000 8.0000 124.6538 0

102.2000 12.0600 111.2388 0

99.2800 15.0000 110.1039 0

94.5000 15.7500 122.5000 ©

105.8000 0.0000 172.9499 0

109.7000 4.0820 122.2323 0

108.8000 8.0670 104.3117 0

107.7000 12.0100 92.7588 0

106. 6000 15.870C 83.8382 0

103.1000 16.4900 92.6840 0

101.5000 19.2500 87.5000 0

98.0000 17.5000 105.0000 0

109. 7000 0.0000 155.8541 0

114.8000 3.6510 101.9393 0

113.9000 7.8430 84.7109 0

113.1000 11.9700 73.8905 0

112.0000 16.0800 65.7789 0

108.8000 19.0400 65.9920 0

105.0000 21.0000 70,0000 0

113. 6000 0.0000 137.2219 0

117.4000 0.0000 116.7265 0

120.0000 3.7530 75.1289 0

118.9000 7.5410 64.4812 0

118.3000 11.6400 55.7255 0

117. 6000 15.7700 48.5611 0

116. 6000 19.4500 42.4667 0

112.3000 20.4900 51.2176 0

108.5000 22.7500 52.5000 0

121.3000 0.0000 94.1166 0
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128.000¢C
127 700¢C
127 8000
123.1000
119.0006
115.5000
12%9.1000
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133.0000
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127.5000
123.6000
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Y fm
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7.1060
11.3800
15.3700
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26 2500
0 cooo
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23.6300
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A (KP&)

-4843
43.2826
37.7754
32.6945
25.9137
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34 6864
35.0000
68.5081
27 7414
22.2910
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14.3479

€ 6872
7.4375
0.0000
17.5000
37.9159%9
0.0000
0.0000
6.0000
0.0000
0.0000
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a.0000
0.0000
0.0000
0 0000
0.0000
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TASCLA S - Acgulo d Salda. do programa  Sech 2D
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S« B+ JENS I, N3 N SR URY N R

NODAL FLOWS AND HEADS

HEAD

N )
0.1800E+02
0.1774E+02
0.1791E+02
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0.1770E402
0.1800E+02
0.1660E+02
0 1705E+02
0.1749E+02
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0.1582E+02
0.1627E+02
0.1705E+02
0.18900E+02
0.1488E402
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0 1323E+02
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POSITION OF PHREATIC SURFACE

Q

PERCENTAGE OF [
AVAILABLE HEAD FLOW ABOVE ON  BELOW X Y
io/ -
83 7 0 4238E-03

82 5
83 3
83 7
B0 O
82.3
83.7
77.2
79 3
Bl 4
83 7
73 6
75 7
79 3
83 7
69.2
71 &
76 2
80.1
gl 7
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1 7
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0.1665E+02
0 1800E+02
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0, 1800E402
0.9686E+01
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0,.9191E+01
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0.1454E+02
0.1543E+02
0 1642E+02

17 4
B3 7
52 2
55 ©
6l 6
69 2
75 8
78 9
83 7
45.1
49 1
55 7
63 7
71 8
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83 7
36 9
41.9
49.4
58 2
67 1
75 6
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83 7
27 3
34 0
42 7
52.5
62 3
71 6
76 3
80 2
15 6
25 4
35 5
46 3
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\
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Vi
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0.720E-03
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oo oo
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(u]
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FLOW =

ELEMENT FLOWRATES

V2
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~0.900E-04
-C.941E-04
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.73BE-03
.109E-02
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Va 2an
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ANALISE DE PERCOLACAO - MALHA DE ELEMENTOS FINITOS
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BARRAGEM TAQUARA
ANALISE DE PERCOLAGAQ - REDE DE FLUXO
(Carga total em m)

Vaz&o percoiada pelo macigo e pela fundag8o = 0,038 (m3/d)/m
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BARRA GEM TAQUARA

ANALISE DE PERCOLAGAO - ISOLINHAS DE PRESSAC NEUTRA

(Pressdo em kPa)

Secdo tipica das ombreiras

linha freatica
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TABELA €

/)

ANALISE DE PERCOLAGAC - SECAO TIPICA DAS OMBREIRAS

Zﬂu/

41.0000
44.8500
43.4800
44.6000
48 6900
46.7900
48 2000
52.5400
51 6100
51 4300
51.8000
56.3800
55.4600
54.4100
55.4000
60.2300
558.2500
58 0400
58 3100
59.0000
£4.0800
63.1000
61.9700
£1.1000
62.6000
©7.9200
66.9500
65.8300
64.4100
65 9200
66.2000
71.7700
70.7900
69.8100
68.6700
68.6100
69.7500
69.8000
75.6200
74 5500
73.6800
72.8000
72.1700
72.3300
73.4000
79.4600
78.3200
77.4600
76.7100
76.0100
75.3300
77.9200
17.0000
83.3100
81.9600
81 0900
80.4900
79.8800
79.0500
81.6300
78.7000
87,1500
85.5100

0 0000
0.0000
0.5997
1.8000
0.000C
1.3970
3.6000
0.0000
2 1180
3.8210
5.4000
0 0000
2.3040
4.4080
7.2000
0.0a0q
2.4840
4.9350
7.0880
9.0000
0.00Q0
2.5710
5 0240
7 5020
10.8000
0.0000
2.6580
5.2690
7.7130
9.59200
12,6000
0.0000
2.6870
5.3810
8.0560
10 6100
12.3500
14.4000
0.0000
2.6660
5.3700
8.0590
10.7500
13.4900
16.2000
0.0000
2.6100
5.3230
8.0480
10.7600
13.5200
16.1500
18.0000
0.0000
2.5020
5.181r
7.962z0
10.7200
13.4800
16.3700
17.2400
0.0000
2.4010

180.0000
177.3727
173.1262
162.0000
171.8931
1€2.9930
144.0000
166.0459
149.3195
136.735¢0
126.0000
158.2003
139.8693
126.4337
108.0000
148.8468
129.1534
114.5743
101.4381
90.0000
138 1026
118.0292
103.8566
91.9589
72.0000
125.9566
105.7381
91.2487
81.9938
67.2965
54.0000
112.2889
92.7278
78.6409
68.3011
56,9312
46.0077
36.0000
96.8615
78.8355
66.0281
56.3104
46.8001
34.4550
18.0000
79.2536
63.9349
$3.0434
44.6365
36.7060
27.2340
8.6943
0.0000
58.6792
48.0486¢
A0.0961
23,3033
26.8550
19,1252
0.3549
0.0000
33.6285
30.6l61
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Xl(w) oyl M[m) 59

84.560C 4.9050 27.1687

£4.0400 7 8600 22.8849 ©
83.8000 13 5400 i7.4053 0
82.9200 13 380¢C 11.5821 0
84.7500 1%.4300 G.0000 D
81.6800 16.4200 0.0000 0
81.0000 0 ¢aog 0.0000 O
88.6400 2.1530 14.1694 0
88 1100 4 7800 12.1685 0
87.1800 7.0370 13.4244 0
87.5400 9.7540 9.3538 0
87.2000 13.1100 4.7445 0
87.6600 14 2600 0.0000 0
91.0000 3.8000 0.0000 0
91.0000 7.6000 0.0000 0
91.0000 11.4000 0.0000 0
91.0000 12.86700 6.0000 O
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DEFINIDOS PELA RESISTENCIA UNIAXIAL,O¢t, G8I E CONSTANTE DE HOEK-BROWN, mi

RESULTADOS SIMULADOS DE ENSAIOS TRIAXIAIS ,GRANDE ESCALA.

Rocha Arenito
Local: Vertedouro
Obra  Taquara

valores com de influéncia de intersegdes

g5

Q qgl
Entrada: FNUMI
OcCi = 100 MPa mi = 19 GSI= 79
mb 8,87 s= 0,0970 a= 0,6
Ctm = -1,08 MPa A= 0,93 B= 0,71
k= 5,63 ¢= 443 c= 9,61 MPa
ocm = 45,58 MPa E= 53088.4 MPa
Tangente Mohr-Coulomb
ot= 54,15 MPa t= 44,3 ct= 7.76  MPa
Calculos somas
sig3 0,00 3,57 7,14 10,71 14,28 17.86 21,43 25 100,00
sig1 31,14 88,19 93,05 11380 131,72 148,23 163,56 177,99 927 48
ds1ds3 15.41 7.94 6,22 5,38 4,82 444 416 3,93 5229
sign 1,90 10,80 19,04 26,89 3448 41,81 4899 58,01 239,89
tau 7.45 20,36 20,67 37,45 44,30 5049 56,19 61,51 307.41
x -1,53 -0,93 -0,70 -0,55 -0,45 037 030 -024 -508
y -1,13 -0,69 -0,53 -0,43 -0,35 -030 -025 021 -3,89
xy 1,72 0.64 6.37 0.24 0,16 0.11 008 005 3,36
xsq 2,33 0,86 0.49 0,31 ¢.20 0,14 009 006 446
sig3sig1 0,00 243,52 664,66 1217,16 1881,73 2646,92 35049 44498 14609
sig3sq 0,00 /,-" 1276 51,02 11480 204,08 318,88 459,18 62500 1786
taucalc 7.51 2019 2943 37,25 44,21 50,57 5648 62,04
sigtsig3fi 4558 6568 85,78 105,88 12599 146,09 188,19 186,29
signtaufit 1146 20,14 28,18 35,83 43,22 5039 57,39 64,25
tangent 9612 18,291 26,320 33,988 41,374 48,547 55,547 62,399
| S1gnt =obldo da regressio linear = sign+vaior méxmo de ero de Sigmat [ 54,15 )

Sigma 1 x Sigma 3

1 2

1[5,6283 45,68 |tangente de

2| 037 553 0 84,15
3] 0875 857 | 20 [ 1667
4| 231,22 6,00

5| A 440,38
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ENVOLTORIA DE RESISTENCIA DE MACICOS ROCHOSOS
DEFINIDA PELA RESISTENCIA UNIAXIAL,Oci, GSI E COMNST *.TE DE HOEK-BROWN, mi

Rocha Arenrto
Local Tomada de A'gua
Obra- Taquara

valores com de influéncia de intersegdes

gg

Q GSI
Entrada: #NUM!
oci = 65 MPa mi= 19 GSI = 41
mb 2,31 s= 0,0014 am= 0,5
otm = -0,04 MPa = 0,61 = 0,71
k= 3,64 = 34,7 c= 2,72 MPa
octm = 10,39 MPa = 4802,4 MPa
Tangente Mohr-Coulomb
ot= 14,87 MPa o= 34,7 cts 3,61 MPa
Célcutos somas
sig3 0,00 2,32 4,64 6,96 9,29 11,61 13,893 16,25 65,00
sig1 2,45 2115 31,16 39,39 48,71 53,43 59,73 6571 319,73
ds1ds3 3163 499 3,83 332 / 30 / 280 / 264 252 5472
sign 008 547 10.13 14.48/ 18,63 22,6 26,5t 30,31 128,23
tau 0,42 7.02 10.74 13.68 16,20 1842 20,44 2231 109,24
x -2,75 -1,07 -0,81 -0,65 -0,54 -0,46 -0,39 -0,33 -7,00
y -2,19 -0,97 -0,78 -0,68 -0,60 -0,55 -0,50 -0,46 6,73
Xy 6,02 1,04 0.63 0,44 0,33 0,25 0,20 0,15 8,05
xSq 7.57 1,15 0,65 0,42 0,29 0,21 0,15 0,11 10,56
s193s1g1 0.00 4910 14467 27436 433,70 620,14 A 8319 10878 3422
5193sq 000 539 2156 4850 86,22 , 134,70':% 194,01 /26408 754
taucalc 043/ 678¢¥ 1050F 1354/ 16,19/ 18,6 20,827 22,90
sig1sig3fi 10,39 1884 27,29 35,74 4419 5264 6109 69,54
signtaufit 2,78 6,51 973 12,74 15,61 18,38 21,07 23869
tangent 3,568 7,288 10,515 13,524 16,392 19,160 21,849 24475
signt =obtido da regressao Iinear = sign+valor maximo de erro de Sigmat [ 14,87 |
1 2
13,6399 10,39 |tangente de Sigma 1 x Sigma 3
2| 0,30 2,89 0 14,87
3 0981 448 | 20 | 877 _
4] 14968 6,00
5(2998,75 120,20 |
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HEC-RAS Plan Plan0? Rwver CANALETAS Reach Taquara Profie PF 1
Cum Ch Len

Rea_ch

Taquara
Taquar
Taquars
Taquara
Taquara
Taquara

River Sta

{m)

5000
o)
00|
2000
10|

I

Q Total

(m3/s)
oM
002
o2
oo
Qo4
004

M ChEl |

{m})
coo
000
0co
000
aQn
000

Max Chl Dpth

{m)

022
022
021
020
018
013

W S Eiev

(m)

022
022
021
020
018
013

Ctws§s

{m)

{m)

0000028
0000118
0000272
0000610
0001378
0006091

Vel Chni
(mig)
o
017
026
03
054
oo

Flow Area | Top Width
(mz) (m)
o0 0S8
008 057
009 057
008 QST
oo7 055
004 049

""“:il ”4

Froude # Chl

oay
014
o2
32
Q48
100

he
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_ Secbes | Distancas 7 3 5 T A 7= 75— escavacio
o T
[z 2000] T 14000 | 3200 - - - - 24,00 160,00
) 4000 53600 | 6400 - . s - 78 00 338 00
100 4300 88200 | 6400 s N - 10,00 | 462,00 |
140 e 122600 | 6400 . - s - 13600 | 52200
130 40 00 141800 54 00 - - - 152,00 556,00
220 a3 00 158600 ] 6400 - - - - _| 16400 580,00
260 40 00 170400 | 66,00 - - - - 172,00 586.00
300 4370 158400 | 68,00 - - 164,00 | 580,00
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TOTAIS | [[22€2555 11208 66 : - T T - b - T250230] 963475 26 337 05
L TAQUARA - DIQUE 2 1
. Aretane Mazsnars (Volumnes sm may
Se¢hes | Distanc as : ; = i 5 y=1 Tia 5 =5 ascavagio
0 1 !
| 10001 6000 1600 . - . 5 11,00 79 50 |
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.4 20 60 429 G0 31100 - - - - 52,00 226 00
80 40 09 160000 | 6400 . - . s 158,00 578 00
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300 2000] 25000 3200 s - y - 167,00 | 480 00
340 40001 | 476600 54 00 . - X - 318,00 | 92800
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T 500 4000 1038 00 4 00 B - . - 120,00 | 486 00
{540 40 00 736,00 | 6200 N - s - 9400 43000
[_S8¢ 44 00 43120 | 6820 B - . 5 61,60 | 380,60
Volumne total
TOTAIS | [368570 ] 932.70] — | ] - [ - JZe7ien] 870110) 40 040,00
——— [ TAQUARA - DIQUE 3 _l
f ] Malenais {Volumes em m3,
. Sacdes l Dustancias 21 Z1a —zz__s'_i‘s"_—_i_ 35 77 ] escavacdo
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a0 4300 57600 | 5600 10200 1400 | 32001 110,00 [ 11800 | 524,00
T80 40 00 212400 [ 3600 30800 2800] 8200| 26200 186,00  900.00
r 120 4000 3838001 3600] 47600 2600 118,00 37200 23400 714400
60 40 00 5436001 3800 508,00 2800 140, 43200 | 27200 | 130200 |
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560 B0 00 709600 7600] 93600 5600] 21600 676,00 ] 48800 | 2 208 0O
640 80 04 710000 7600 926007 5600 | 220,00 | 684,00 | 46800 221200 |i;ll1 1 {
700 60 00 5791001 6000 72300 | 4200 174.00 | 540,001 35706 170100
[7a a0 00 382000 4200] 46460 28001 11200 346,00 24000 712400
) a0 00 259400 | 4000 ] 38200 2600 | 8400 260.00] 214001 56400
|80 40 00 121000 ] 3800 ~ 20400 2800  52.00 | 186.00 | 16400 | 734.00
T Bs0 40 00 47700 | 3800 €200] 1400 2800 9600 11400 | 50000
%0 CG 00 56500 | 100 00 43 00 - 4000 15500 | 22500 | 92000
[z 165 00 k 377025] 2925 B3s35 ] 57I5 | e w5033 561,00 {2 392.50 ]
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i p T (anos} P ord. (mm) In{P} (Pr-Pm)*3
1 015 8520 212 536 0 8898
2 0 41 244 5 191 525 063086
3 066 180 5 185 522 0 5628
4 092 108 7 182 520 0 5300
5 118 850 177 518 07
6 143 699 173 515 0 4365
7 169 583 172 2 515 0 4285
8 194 515 171 4 514 0 4206
9 220 455 159 3 507 0 3090
10 245 40 8 158 1 506 0 2987
1 2N 369 1534 503 D 2601
12 297 337 152 8 503 0 2553
13 322 310 151 8 502 02475
14 348 288 151 502 02413
15 373 268 150 4 501 0 2367
16 399 251 150 501 0 2336
17 424 2386 146 4 98 0 2042
18 4 50 222 145 498 Q1971
19 475 210 144 8 4 98 0 1957
20 501 200 143 4 98 01833
21 527 190 1387 493 0 1553
22 552 181 1354 4 91 01354
23 578 173 1351 491 01336
24 603 166 135 491 0 1331
25 6 29 159 1345 4 90 0 1302
26 6 54 153 1338 490 01262
27 680 147 1335 4 89 01245
28 706 142 133 4 89 01217
29 7 31 137 1323 489 01179
30 757 132 130 8 4 87 0 1099
31 782 128 129 4 86 0 1006
32 808 12 4 128 4 4 86 00976
33 833 120 127 4 84 0 0908
34 8 59 1186 1254 483 00833
35 884 113 124 5 4 82 00793
36 910 110 124 4 82 00771
a7 936 107 1236 482 00753
38 961 104 123 4 81 00727
39 987 101 121 4 80 0 0645
40 10 12 99 121 4 80 0 0645
41 10 38 96 120 479 0 0606
42 1063 94 1185 478 0 0587
43 10 89 g2 116 5 476 0 0479
44 1115 90 114 5 474 00414
45 11 40 88 114 5 474 00414
46 11 66 86 114 4 474 Q0 0410
47 1191 84 1138 473 00392
48 1217 82 1131 479 vuldl
49 12 42 80 1126 472 0 0356
50 1268 79 112 4 472 0 0351
51 1293 77 1124 472 0 0351
52 1319 76 1121 472 0 0342
53 13 45 74 112 472 00339
54 1370 73 111 8 472 00334
55 1396 72 1105 471 0 0299
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g5
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98
99
100
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103
104
105
1086
107
108
109
110
111

14 21
14 47
1472
14 98
1524
15 49
1575
16 00
16 26
16 51
1877
1702
17 28
17 54
1779
18 05
18 30
18 56
18 81
19 07
1933
19 58
19 84
2009
2035
20 60
20 86
211
2137
2183
2188
2214
2239
2265
2290
2318
2342
23 67
2393
24 18
24 44
24 69
24 85
2520
25 46
2572
2597
26 23
26 48
2674
26 99
27 25
27 51
2776
2802
28 27

70
69
68
67
66
65
64
62
62
61
60
59
58
57
56
55
55
54
53
52
52
5 1
50
50
49
49
48
47
47
48
46
45
45
44
44
43
43
42
42
41
41
40
40
40
39
39
39
38
38
37
37
37
36
36
36
35

11056
110
110
110
108 8
108 8
108 2
108
1076
107 3
107
106 2
1056
105
105
104 4
104
103 2
1025
102 3
102 2
102
102
1016
101
100 ¢
1007
1005
1005
100 4
1003
100
100
100
100
100
100
100
100
100
959
997
99 5
99 5
99
99
a9
98 8
98 6
985
98 3
98 1
o8

8
%6

471
470
470
470
469
489
468
468
468
468
487
4 67
4 66
485
465
4 65
4 64
464
463
463
483
462
462
462
462
4 61
4 61
4861
461
461
4 61
4 61
461
4 61
4 61
4 61
4 61
4 61
461
4 81
4 60
4 680
4 60
460
460
460
460
4 59
459
459
4 59
459
4 58
458
4 58
4 57

0 0299
0 0286
0 0286
0 0286
0 0256
00256
00242
0 0237
0 0228
00222
00215
00198
00188
00174
00174
0 0163
0.0156
00142
00130
00127
00125
00122
00122
00116
00107
00103
0 0103
0 0100
00100
0 0099
0 0097
0 0093
0 0093
0 0093
0 0093
00093
0 0093
00093
0 0093
0 0093
0 0092
0 0089
0 0087
0 0087
0 qo8o
0 coso
0 0080
0 0078
00076
0 0075
00072
0 0070
0 0069
0 0069
0 0069
0 0054
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112
13
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
131
152
153
154
155
156
157
158
158
160
161
162
163
164
165
166
187

28 53
2878
29 04
29 29
29 55
29 81
30 06
30 32
3057
3083
3108
3134
3160
31 85
3211
32 36
3262
32 87
3313
33 38
3364
3390
34 15
34 41
34 66
34 92
3517
3543
3569
3594
36 20
36 45
B 71
36 96
3722
3747
3773
37 99
38 24
38 50
38 75
39 01
39 26
3952
3678
40 03
40 29
40 54
~ o

4 -

4105
41 31
41 56
41 82
42 08
42 33
42 59

35
35
34
34
34
34
33
33
33
32
32
32
32
31
31
31
31
30
30
30
30
30
29
29
29
29
28
28
28
28
28
27
27
27
27
27
27
26
26
26
26
26
25
25
25
25
25
25
-0
24
24
24
24
24
24
23

96 5
96 5
96 4
96 4
96 2
98
959
955
954
953
851
95
95
95
95
95
94 2
942
94 1
94
938
936
933
93
93
926
92
92
919
916
915
914
912
91
90 4
803
90 2
90
90
90
80
20
90
898
893
8¢s
89
89
89
8s 8
887
886
881
ar2
87
87

457
457
457
457
457
4 56
456
456
456
456
455
455
455
455
455
455
455
455
454
4 54
454
454
454
453
453
453
452
452
452
452
452
452
451
451
4 50
450
450
450
4 50
4 50
450
450
450
450
449
4 49
4 49
449
449
4 49
449
448
4 48
447
447
4 47

0 0053
0 0053
0 0052
0 0052
0 0051
0 0049
0 0048
0 0044
0 0044
0 0043
0 0041
0 0040
0 0040
0 0040
0 0040
0 0040
0 0034
00034
0 0033
0 0033
0 0031
0 0030
0 0028
0 0026
0 0026
0 0024
0 0021
0 0021
0 0020
00018
0 0018
0 0017
0 0017
0 0016
¢ 0013
00013
0 0012
0 0012
00012
00012
00012
00012
00012
0 0011
0 0009
0 0008
0 0008
0 0008
0 0008
0 0008
0 0007
0 0007
0 0006
0 0004
0 0004
0 0004
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
191
192
163
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

42 84
4310
43 35
43 61
43 87
44 12
44 38
44 63
44 89
4514
45 40
4565
4591
46 17
46 42
46 68
46 93
47 19
47 44
47 70
47 96
48 21
48 47
48 72
48 98
49 23
49 49
49 74
50 00
5026
50 51
5077
5102
5128
51 53
5179
5204
52 30
52 56
52 81
53 07
53 32
53 38
53 83
54 09
54 35
54 60
54 86
55 1
55 37
55 62
5588
56 13
56 39
56 65
56 90

23
23
23
23
23
23
23
22
22
22
22
22
22
22
22
21
21
21
21
21
21
21
21
21
20
20
20
20
20
20
20
20
20
20
19
19
19
19
19
19
19
19
19
19
18
18
18
18
18
18
18
18
18
18
18
18

87
86 3
86
86
853
85
85
85
84 8
845
844
84 1
84
837
838
a3
83
83
827
82%
822
82
818
818
815
813
812
812
812
81
81
807
806
305
803
863
801
80
80
80
80
80
80
80
796
792
79
79

I
786
785
78
775
774
773
772

447
4 46
445
445
445
444
4 44
4 44
444
4 44
444
443
443
443
443
4 42
442
442
442
4 41
4 41
4 41
4 40
440
440
440
440
4 40
4 40
4 39
439
439
4 39
429
439
4 39
4 38
4 38
4 38
438
4 38
4 38
438
438
4 38
437
4 37
437

436
4 38
436
435
4 35

4 35
4 35

0 0004
0 0003
0 0002
0 0Qo2
0 0001
N 0001
0 0001
0 0001
0 0001
0 0001
0 0001
0 0001
0 0000
0 0000
Q 0000
0 0000
G 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0Q00
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
0 0000
Q 0000
0 0000
0 0000
0 6000
0 0000
0 0000
0 0000
0 00006
0 0000
0 0000
0 0000
v 0000
0 0000
0 0000
-0 0001
-0 0001
-0 0001
-0 0001
-0 0001

131



224
225
226
227
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
255
256
257
258
259
260
261
262
263
264
265

267
268
269
270
271
272
273
274
275
276
277
278
279

57 16

57 41

57 67

57 92
58 18

58 44
58 69
58 95
59 20

59 48
59 71

59 97
60 22
60 48
6074
60 99
8125
61 50
6176
62 01

62 27
62 53
6278
63 04
63 29
63 55
63 80
64 06
64 31

64 57
64 83
65 08
65 34
65 59
6585
66 10
66 36
66 62
66 87
67 13
67 38
67 64
67 89
68 15
68 40
68 66
68 92
69 17
69 43
69 88
69 94
7019
7045
7071

7096
7122

17
17
17
17
17
17
17
17
17
17
17
17
17
17
16
186
16
16
16
16
186
18
186
16
16
16
16
16
18
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

77
77
77
768
76 6
76 4
762
76
76
758
756
754
753
753
753
75
75
75
75
742
74
74
738
738
736
734
734
733
73
73
726
726
725
721
718
715
714
713
70 8
707
701
70
69 8
697
869 5
695
693
69
69
69
69
69
68 5
685
68 1
68

424
434
434
4 34
4 34
434
433
433
433
433
433
432
4 32
4 32
432
4 32
432
432
4132
431
430
430
430
430
430
430
430
429
429
429
428
428
428
428
427
427
427
427
426
426
425
425
425
424
424
424
424
423
423
423
423
423
423
423
422
422

-0.0001
-0 0001
-0 0001
-0 0002
-0 0002
-0 0002
-0 0002
-0 0003
-0 0003
-0 0003
-0 0003
-0 0004
-0 0004
-0 0004
-0 0004
-0 0005
-0 0005
-0 0005
-0 Q005
-0 0007
-0 0007
-0 0007
-0 0008
-0 0008
-0 0009
-0 0010
-0 0010
-0 0010
-0 D011
-0 0011
-0 0013
-0 0013
-0 0014
-0 0016
-0 0018
-0 0020
-0 0020
-0 0021
-0 0025
-0 0025
-0 0030
-0 0031
-0 0033
-0 0034
-0 0036
-0 0036
-0 0038
-0 0041
-0 4

-0 0041
-0 0041
-0 0041
-0 0047
-0 0047
-0 0052
-0 0054
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280
281
282
283
284
285
286
287
288
289
280
291
292
253
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
N
312
313
314
315
316
317
318
319
320
321
322
323
324
325
328
327
Ian
329
330
331
332
333
334
335

71 47
7173
7198
7224
7249
7275
7301
7326
73 52
7377
74 03
74 28
74 54
74 80
75 05
75 31
75 56
75 82
76 07
76 33
76 58
76 84
77 10
77 35
77 81
77 86
78 12
78 37
78 63
78 89
7914
79 40
79 65
79 91
B0 16
80 42
80 67
8093
8119
8144
8170
8195
8221
82.46
8272
82 98
8323
8349
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84 00
84 25
84 51
84 76
85 02
8528
85 53

14
14
14
14
14
14
14
14
14
14
14
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

68
68
68
68
679
677
673
67
66 8
667
66 6
666
66 5
66 2
66 1
66
66
656
656
65 4
65 3
652
65
65
85
65
65
65
64 5
642

64
635
635
633

63

63

63
628
626
622
62 1

62

62

62
614

61

61

61
604

60

60

60

60
599
596

422
422
422
422
422
422
421
420
420
420
420
420
420
419
419
419
419
418
418
418
418
418
417
417
417
417
417
417
417
416
416
416
415
415
415
414
414
414
414
414
413
413
413
413
413
412
411
411
411
410
409
409
409
409
409
409

-0 0054
-0 0054
-0 0054
-0 0054
-0 0055
-0 0058
-0 0064
-0 0089
-0 0072
-0 0074
-0 0075
-0 0075
-0 0077
-0 0083
-0 0084
-0 0086
-0 0086
-0 0094
-0 0094
-0 0098
-0 0100
-00103
-0 0107
-0 0107
-0 0107
-0 0107
-0 0107
-0 0107
00119
-0 0126
-0 0131
-00131
-0.0145
-0 0145
-0 0150
00159
-0 0158
-0 0159
-0 0165
00172
-0 0185
-0 0188
-D 0192
-0 0192
-0 0192
-0 0213
-0 0229
-0 0229
-0 0229
-0 0253
-0 0271

-0 0271

-0 0271

-0 0271

-0 0276

-0 0290
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336

337
338

339
340
341

342

343
344

345
346
347
348
349
350
351

352
353
354
335
356
357
358
359
360
361

362
363
64
365
366
367
368
369
370
37
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
g8
389
390

391

8579
86 04
86 30
86 55
86 81
87 07
87 32
87 58
87 83
88 09
88 24
88 60
88 85
89 11
89 37
89 62
89 88
90 13
90 38
90 84
90 90
91 16
91 41
91 67
9192
8218
92 43
92 69
92 94
93 20
93 46
9371
93 97
94 22
94 48
94 73
94 99
95 25
9550
9576
96 01
96 27
96 52
96 78
97 03
97 29
97 55
97 80
98 06
98 31
98 57
98 82
99 08
99 34
99 59
99 85

“d e =
NN NN

- -k
-t~

R S S S S N S S N T AU S S N QT S W U e e Y
OO 2 = 2 o e ek = A =3 R SR e i e ek = R 2 A

T T S I S (T S S Gy
OCOOLOCD LOUOOCOOOOO

59
59
58 8
582
58
58
58
577
576
573
57
56
556
55
55
541

538
538
535
532
523
522
52
52
51
507
505
503
503
502
50
50
491
49
49
48 6
486
47
47
47
485
46 2

435
406
389
386
36
341
32
32
30
234
218

408
408
4 07
4 06
4 06
lﬁﬂ
406
4 06
405
405
4 04
403
4 02
4 01
4M
399
399
399
399
3498
397
396
396
395
395
303
393
392
392
392
392
391
3o
389
389
3 89
388
388
385
385
385
384
383
383
377
370
366
365
%ol
358
353
347
347
340
315
308

-0 0319
-0 0319
-0 0330
-0 0362
-0 0374
-0 0374
-0 0374
-0 0391
-0 0397
-0 0416
-0 0435
-0 0504
-0 0534
-0 0581
-D 0581
-0 0659
-0 06E8
-0 0677
-0 0687
-0 0715
-0 0745
-0 0839
-0 0850
-0 0872
-0 0872
-0 g9g2
-0 1030
-0 1057
-0 1084
-0 1084
-0 1097
-0 1125
-0 1125
-0 1257
-0 1272
-01272
-0 1335
-0 1335
-0 1615
-0 1615
-0 1615
01712
-01773
-0 1814
-0 2406
-0 3299
-0 3950
-0 4077
-0 4573
-0 5339
-0 6482
-0 8018
-0 8018
-0 9808
-1 4159
-2 2627
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P In(P)
Média = 855 439 gy= -0 267
DP = 285 033 A= -0 0448
alta = 0045
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CALCULO DA CHUVA EFETIVA
METODOLOGIA DE HUFF (50%

P = 77.00 mm CN = 100
Duracao da chuva = 24.00
Coeficiente de "run off"

do 20 Quartil)

Tempo P (mm)

— e e e e e e e e e e e e e e e e e e e e e e e e e TE M m E wE wm o W W e A Ee e

Bloco (h) {acum}
1 1.00 3.85
2 2.00 9.24
3 3.00 17.71
4 4.00 30.03
5 5.00 40.04
) 6.00 48 .51
7 7.00 53.90
8 8.00 57.75
9 9.00 6€0.83

10 10.00 63.14
11 11.00 64.91

14 14.00 69.30
i5 15.00 70.61
16 16.00 71.76
17 17.00 72.92

B

Tr = 2

1.00

P Pe (mm)
{mm) {acum.)
31.85 3.85
5.39 9.24
§8.47 17.71
2.32 30.03
0.01 40.04
8.47 48.51
£.39 53.90
3.85% 57.75
3.08 60.83
2.31 63.14
1.77 64 .91
1.77 66.68
1.31 67.959
1.31 69.30
1.31 70.61
1.16 71.76
1.16 72.92
1.00 73.92
1.00 74 .92
0.77 75.69
0.54 76.23
0.38 76.62
0.23 76 .85
0.15 77.00
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CALCULO DA CHUVA EFETIVA

METODOLOGIA DE HUFF (50% do 20 Quartil)
P = 137.50 mm CN = 100 Tr = 25
Duracao da chuva = 24.00 h

Coeficiente de "run off" = 1.00
Tempc P (mm) ) Pe (mm)
Bloco {h) facum) {mm) {acum. )
1 1.00 6.88 6.88 6.88
2 2.00 16.5¢0 9.63 16.50
3 3.00 31.63 15.13 31.63
4 4.00Q 53.63 22.00 53.63
5 5.00 71.50 17.88 71.50
) 6.00 86.63 15.13 86.63
7 7.00 96 .25 9.63 96 .25
8 8.00 103.13 6.88 103.13
9 9.00 108.63 5.50 108.63
10 10.00 112.75 4.13 112.75
11 11.00 115.91 3.16 115.91
12 12.00 119.08 3.16 119.08
13 13.00 121.41 2.34 121.41
14 14.00 123.75 2.34 123.75
15 15.00 126.09 2.34 126.09
16 16.00 128.15 2.06 128.15
17 17.0Q0 130.21 2.06 130.21
18 18.00 132.00 1.79 132.00
19 19.00 133.79 1.79 133.79
20 20.00 135.1¢6 1.38 135.16
21 21.00 136.13 0.96 136.13
22 22.00 136.81 0.69 136.81
23 23.00 137.23 0.41 137 23
24 24 .00 137.50 0.27 137.50

. e R A e A e R e e e ek e e o e e — e e o T = o = o s e e =

'mill39




CALCULO DA CHUVA EFETIVA
METODOLOGIA DE HUFF (50% do 20 Quartail)

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

Coeficiente de "run off" = 1.00
Tempo P {mm) P Pe (mm) Pe
Bloco (h) {acum) (verm ) ‘- eam., ) (mm)
1 1.00 8.31 8.31 8.31 8.31
2 2.00 19.93 11.63 19.93 11.63
3 3.00 18.20 18.27 38.20 18.27
4 4.00 64 .78 26.58 64.78 26.58
5 5 00 86.37 21.59 86.37 21.59
6 6 00 104 64 18 27 104 .64 18.27
7 7 00 116.27 11.63 116.27 11.63
8 8.00 124 .58 8.31 124.58 8.31
9 9.00 131.22 6.64 131.22 6.64
10 10.00 136.20 4.98 136 .20 4.98
11 11.00 140.02 3.82 140.02 3.82
12 12.00 143 84 3.82 143.84 3.82
13 13.00 146 .67 2.82 146.67 2.82
14 14.00 149.49 2._.82 149.49 2.82
15 15.00Q 152 .31 2 82 152.31 2.82
16 16 00 154 .81 2 49 154 .81 2.49
17 17 00 157 30 2.49 157 30 2.49
18 18.00C 159 .46 2.18 159 .4¢ 2.16
19 19.00 161.62 2.16 161.62 2.16
20 20.00 163.28 l1.66 163.28 1.66
21 21.00 164 .44 1l.16 164 .44 1l.16
22 22.00 165.27 0.83 165.27 0.83
23 23.00 165.7 0.50 165.77 0.580Q
24 24 .00 1l66.10 0 33 166 10 0 33
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CALCULO DA CHUVA EFETIVA
METODOLOGIA DE HUFF (50% do 20 Quartil)

P e e T e e L T T LT T Y T T Y T T T ]

P = 244 .80 mm CN = 100 Tr = 10000
Duracac da chuva = 24.00 h
Coeficiente de "run off" = 1.00Q
Tempo P (mm) p Pe (mm)
Bloco (h) (acum} {mm) {acum.)
i 1.00 12.24 12.24 12 .24
2 2.00 29.38 17.14 29.38
3 3.00 56.30 26.93 56.30
4 4.00 95 .47 39.17 95.47
5 5.00 127.30 31.82 127.30
& 6.00 154 .22 26.93 154 .22
7 7.00 171 .36 17.14 171.36
8 8.00 183.60 12.24 183.60Q
9 9.00 183.39 9.79 193.3%
10 10.00 200.74 7.34 200.74
11 11.00 206.37 5.63 206.37
12 12.00 212.00 5.63 212.00
13 13.00 216.16 4.16 216.16
14 14.00 220.32 4.16 220.32
15 15.00 224 .48 4.16 224 .48
16 16.00 228.15 3.67 228.15
17 17.00 231.83 3.67 231.83
18 18.00 235.01 3.18 235.01
19 19.00 238 198 3.1R 238.19
20 20.00 240.64 2.45 240 .64
21 21.00 242 .35 1.71 242 .35
22 22.00 243 .58 1.22 243 .58
23 23.00 244 .31 0.73 244 .31
24 24 .00 244 .80 0.49 244 .80
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HMS * Summary of Results for Subbasin-l

Project Taquara Final Run Name Run 1
Start of Simulation l6Apzr74 0000 Basan Model Basan 1
End of Samulation 17Apr74 2400 Precip Model Calibra~iec
Ezecution Time 110ct00 1243 Control Spescs Calaibracio
Comguted Results
P
Peak Discharge {205 a5)(cms} Date/Time of Peak Discharge 16 Apr 74 1950
Total Precipatation 79 2 {(mm) Total Dirsct Runoff 25 1 {xm}
Total Loss 54 0 (mm) Total Basaflow 0 0 (mm)
Total Excess 25 3 (mm) Total Discharge 25.0 (ram)
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HMS + Summary of Results for Subbasin-1l

Start of Saimulation

End of Simulataion

Project Taguara Fainal Run Name Run 2
13Jun00 0000 Baszin Model Basan 1
15Jun00 2400 Precip Model Tr=100 ancs )
258ep00 2052 Control Spacs Projete

Execution Time

Computed Results

Peak Discharge
Total Precipatataon
Total Loss

Total Excess

Project

Start of Simulation

End of Simalation

Execution Time

Computed Results

Peak Discharge
Total Precapatation
Total Loss

Total Excess

.EGG 06)(&!\:) Date/Time of Paeax Discharge 13 Jun 00 13500
166 1 {mm) Total Dairect Runoff 93 0 (mm)
T3 1 (mm) Total Baseflow 9 O {mm}
83 ¢ {mm) Total Discharge 91 7 (mm}
HMS * Summary of Results for Subbasin-1
Taquara Final Run Name Run 3
13Jun00 0000 Basin Model Basin 1
e
15JunG0 2400 Precip Model Tr = 12060 anca
25Sep00 2052 Control Specs Projeto
{1544 2 ) tema) Date/Time of Peak Discharge 1s Jun 00 1500
244 B {mm) Total Dairect Runoff 163 5 (mm)
81 3 (mm) Total Baseflow 0 0 (mm)
163 5 (mm) Total Discharge 161 3 {(mm)
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” HMS * Summary of Results for Subbasin-1 I ,
— i i
Pl
Project Taquara Final Run Name T = 2 i i
— N
p—m—r Start of Simmlation 13Jun0 0000 Basin Modal Basin 1 ! H
- End of Samulation 15Jun00 2400 Precap Modal 3 T = 2 anos A—
Execution Time 29Jan01 1639 Control Specs Projeto ! = ,
! 1 !
I |
Computed Results : I I g
— _ : | i i
H i i
— Peak Discharge 210 85 Ycms} Date/Time of Paak Discharge 13 Jun 00 1690 [ I T
- . ! 1 :
| — Total Precaipitation 77 0 (mm) Total Direct Runoff 23.8 (mm) "
. Total Loss 53 2 () Total Baseflow 00 (mum) L
Total Excess 23 B (mm) Total Discharge 23 5 (mm) I I
. . . I
- | i | : T i [ 1 T 1 1 H i
R [ T s l L1
!
i i
[
HMS * Summary of Results for Subbasin-1 i :
é
]
Project Taquara Final Run Name Tr = 25
Start of Simulataon 13Jun00 0000 Basin Model Basan 1 |
e ———————
End of Simulatjon 15Jun00 2400 Precap Model Tr = 25 ano:)
Execution Time 28Jan0l 1639 Control Specs Projete

Computed Repulls

Papk Dile....rye

L 635_;30) {cmse)

Date/Time of Peak Discharge

13 Jun 00 1500

Total Precipitation 137 5 (mm) Total Direet Runoff 69 0 (mm)
Total Loas 68 5 (um) Total Basaflow 0 0 (=m}
Total Excass 69 0 (mem) Total Dischaxge 68 O (mmm) .I :
SRS L O N N T N B B
! o by T 1
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HMS * Summary of Results for Subbasan-1 \_{/
Project  Taquara Finat Run Name Tr = 25
Starr of Run 13Jan0D 0000 Basan Model Basan 1
End of Run 15Jun00 2400 Met Model \Ef_! 25 anos |
Execution Time 12Max0l 1052 Control Specs Projeto
Date Tame Precap Loss Excass Direct Base- Total
[$.. M) {mm) (mmm) Q flow 8]
(cms} (cms) (cms)
12 Jun 00 2400 0 00 0 00 0 00
13 Jun 00 0100 00 3] g0 o g0 0 00 0 oo
13 Jun 00 0200 69 69 a0 0.00 0 0Q 0 00
13 Jun 0OC 0300 96 96 oo o o0 0 00 0 o0
13 Jun 00 0400 151 13 2 19 0 97 0 00 o 87
13 Jun CO 0500 22 0 13 5 a s 7 41 0 o0 7 4
12 Jun ¢0 0600 179 7 9 10 0 24 71 o 00 24 71
13 Jun 00 0700 15 1 53 99 57 26 0 00 S7 26
13 Jun 00 0800 96 29 68 108 74 0 00 108 74
13 Jun 00 0%00 69 19 50 180 8§ o 00 180 86
13 Jun 00 1000 ES 14 41 269 75 o 00 269 7%
13 Jun 00 1100 41 10 32 365 44 ¢.00 365 4¢
13 Jun 00 1200 32 o7 2 4 455 76 0.00 455 76
13 Jun 00 1300 32 o7 25 531.15 Q 00 531 15
13 Jun 00 1400 23 0s 18 587 14 0 00 587 14
13 Jun 00 1500 213 [+ 18- 19 621 27 0.00 621 27
13 Jun 00 1600 23 0S5 19 <G@ 0 00 635—.;0\'
13 Jun 00 1700 21 04 16 630 73 0 00 630 73
13 Jun 00 1800 21 04 17 609 58 0 00 609 58
12 Jun 00 1500 18 03 14 576 36 0 00 576 36
13 Jun 0D 2000 18 03 15 537 5& 0 00 537 56
13 Jun 0O 2100 14 03 11 498 28 0 00 498 28
13 Jun 00 2200 10 02 o8B 461 31 0 00 461.31
13 Jun 00 2300 o7 01 06 426 B9 0 00 426 89
13 Jun 00 2400 04 01 03 394 54 0 oC 394 .54
14 Jun 00 G300 03 00 02 383 a8 0 00 363 38
14 Jun 00 Q200 co [+Js} 00 332 50 0 00 332 50
14 Jun 00 0300 to oo v o .:ao: 77 0 00 301 77
14 Jun 00 0400 00 o0 00 271 29 0 00 271 29
14 Jun 00 0500 00 00 00 241 0B 0 00 241 08
14 Jun 00 0800 [+ [+ I} 00 211 .66 Q 00 211 66
14 Jun 00 0700 oo oo 0¢ 183 58 Q 00 183.58
14 Jun 00 0800 o0 o0 00 157 47 0.00 157 47
14 Jun 00 0900 I8+ 00 o0 133 7¢ o 00 133 70

147
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Date Time Precip Loss Excess Direct Base- Total
(mm} {rom) {rom) Q flow Q

{cras) {cms) (cms)

14 Jun 00 1200 [ ) o0 0o 78 67 0 00 78 67
14 Jun 00 1300 00C 00 oo 65 48 0 00 65 48
14 Jun 00 1400 o0 (O] 00 54 46 0 00 54 46
14 P 1500 [} 00 00 45 35 0 00 =3 35
14 Jun 00 1600 L] [<I] (V] 37 B2 0 00 37 B2
14 Jun 00 1700 00 oo o0 31 60 o 00 31 60
14 Jun 00 1800 00 (U] 00 26 42 0 00 26 42
14 Jun 00 1900 o0 oo 00 22 09 0 Qo 22 Q9
14 Jun 00 2000 oo 0o 00 18 42 o 00 18 42
14 Jun 00 2100 0o 00 00 15 30 0 00 15 3o
14 Jun 00 2200 o0 00 00 12 64 0 00 12 64
14 Jun 00 2300 00 o0 00 10 34 0 00 10 34
14 Jun 00 2400 0o [ ] 00 8 34 0 00 B 34
15 Jun 00 0100 090 00 o0 6 64 0 00 6 64
15 Jun 00 0200 oo 00 00 5 27 0 00 5 27
15 Jun 00 0300 oo 00 oo 4 18 o 00 4 18
15 Jun 00 0400 0C oo 00 3 33 0 00 3 33
15 Jun 00 0500 00 [+ 3] 00 2 65 o 090 2 65
15 Jun 0C 0600 00 00 (¢3N] 2 12 0 00 2 12
15 Jun 00 Q700 0o 00 oco 1 68 0 00 1 68
15 Jun 00 0800 00 [ 1] 00 1 33 0 oo 133
15 Jun 00 03800 0¢ 00 00 1 05 0 00 105
15 Jun 00 1000 0aQ 0o 00 0 B1 o 00 0 81
15 Jun 00 1100 00 o0 o0 O 61 0 00 0 61
15 Jun 00 1200 00 00 oo 0 45 0 00 0 45
15 Jun 00 1300 00 oo [ ] 0 32 0 00 o 3z
15 Jun 00 1400 00 oo 00 0 21 0 00 0 21
15 Jun 00 1500 00 00 00 0 14 0 00 0 14
15 Jun 00 1600 00 00 o0 0 oe 0 00 0 08
15 Jun 00 1700 00 090 Qe 0 04 0 00 0 D4
15 Jun 00 1800 oo co 00 0 02 0 00 0 02
15 Jun 00 1800 00 00 00 0 01 0 00 001
15 Jun 00 2000 00 00 o0 0 00 0 oo 0 oo
15 Jun 00 2100 00 ¢o 00 0 00 0 00 0.00
T Tea TT 2200 00 oo 00 0 00 0" J oo
15 Jun 00 2300 co 00 0o 0 00 0 00 0 00
15 Jun 00 2400 o0 ] oo 0 00 0 00 0 00

01148




HMS * Summary of Results for Subbasin-1l

Project Tagquara Final Run Name Run 2

()

Start of Simulation 13Jun00 Q000 Basin Model Basin 1

End of Simulation 15Jun00 2400 Fracip Model

Execution Time 255ep00 2058 Control Specs  Projeto
Date Tine Precap loss Excess Dairect Baseo— Total

{mm) (mmn} (rmm) Q flow Q
{cms) (cms) (cms)

12 Fun OO 2400 0 00 0 00 0 00
13 Jun 00 0100 q 3 8 3 00 0 00 0 00 0 00
13 Jun 00 0200 11 & 11 & 01 0 03 ¢ 00 0 03
13 Jun 00 0300 18 3 14 5 38 2 04 0 00 2 04
13 Jun 00 0400 26 6 14 1 12 5 12 72 o 00 12 72
13 Jun 00 QEQD 21 € T8 13 7 39 28 o 00 39 28
13 Jun 00 0800 18 3 52 i3 1 87 56 G 00 87 56
13 Jun 00 0700 11 & 28 8 s 162 51 0 00 162 51
13 Jun 00 0800 8 3 18 €5 265 49 0 00 265 49
13 Jun 00 0800 6 6 13 53 389 65 0 00 a9 69
13 Jun 00 1000 50 05 40 520 60 o oo 520 60
13 Jun 00 1100 3e e 7 31 641 61 0 00 641 61
13 Jun 00 1200 38 a7 32 T40 47 0 o0 740 47
i3 Jun 00 1300 28 05 23 Bl11l 65 o Q0 811 65
13 Jun 00 1400 28 VY 24 852 5¢€ 0 00 852 56
13 Jun 00 1500 28 04 24 0 00
13 Jun 00 1600 25 04 21 854 20 0 Do as54 20
i3 Jun 00 1700 25 04 21 820 22 o 00 820 22
13 Jun 00 1800 22 ¢ 3 18 771 06 o 00 F71 06
13 Jun 00 1900 2 2 03 18 715 63 0 00 715 63
13 Jun 00 2000 17 02 14 660 51 0 00 660 51
13 Jun OO0 2100 12 02 10 609 23 0 a0 609 23
13 Jun Q0 2200 08 01 07 561 B8 G 00 561 B8
13 Jun 00O 2300 05 Q1 04 517 64 o 00 517 64
13 Jun 00 2400 03 o0 03 475 35 0 00 475 3%
14 Jun 00 010G c0 00 [+ 3] 433 83 G 00 433 83
14 Jun 00 0200 00 00 0o 392 88 0 00 392 88
i4 Jun 00 0300 0o o0 oo 352 55 0 00 352 55
14 Jun 00 0400 00 oo 00 312 85 o 00 312 &S
14 Jun 00 0500 00 00 o0 274 36 0 00 274 36
14 Jun 00 0600 a0 o0 Q0 237 76 0 00 237 76
14 Jun 00 0700 ] 00 o0 203 83 0 00 203 a3
14 Jun 00 0800 00 ] o0 173 01 0 oo 173 01




L

Date Time Pracip oss Excess Direct Base- Total
(men} (mmj {ram) Q flow Q
{cms) (cms) {cms)
14 Jun QQ a94a0 Q¢ L] o0 145 71 Q 00 145 71
14 Jun 00 1000 o0 oc 00 122 00 0 00 122 00
i4 Jun 00 1100 00 00 090 101 78 Qo 00 101 78
14 Jun 00O 1200 a0 00 o0 84 72 0 00 B84 72
14 Jun 00 1300 o0 00 00 70 47 0 00 70 47
14 Jun 00 1400 00 oo 00 58 68 0 00 58 68
4 Jun 0C 1500 D0 00 00 48 95 0 Q0 48 95
14 Jun 00 1600 o0 o0 0o AD 91 0 00 40 5
14 Jun 00 1700 00 00 o0 34 22 0 00 34 22
i4 Jun 00 1800 s3] 00 00 28 61 0 a0 28 61
14 Jun 00 1990 0 g 00 ¢ 0 23 B84 0 00 23 B4
14 Jun 00 2000 00 oo 00 19 79 0 00 1% 79
14 Jun 00 2100 [+ ] 00 00 16 32 0 co 16 32
14 Jun 00 2200 (O] g0 00 13 31 0 Qo 13 3
14 Jun 00 2300 o0 o0 o0 10 70 0 00 10 70
14 Jun 00 2400 00 00 00 8 50 o 00 B 50
15 Jun 00 0100 00 co 0o & 72 0 00 6 72
15 Jun 0G 0200 00 o0 o0 5 33 0 00 3 33
15 Jun 00 0300 o0 co o0 4 24 0 00 4 24
15 Jun 00 04090 o0 00 00 3 38 o Qo 3 38
15 Jun 00 9500 o0 0o 00 2 69 o 00 2 69
15 Jun 00 0600 ] Do 00 2 14 0 o0 2 14
15 Jun 00 0700 o0 o0 o0 1 69 0 oo 1 6%
15 Jun 00 0800 0cC 00 o0 1 33 0 00 1 33
15 Jun 00 0800 o0 00 o0 1 03 o 00 103
15 Jun 00 1000 00 00 00 0 78 0 00 0 78
15 Jun 00 1100 [+ ] 0oo¢ 00 0 57 0 00 0 57
15 Jun 00 1200 (U] 00 00 ¢ 40 0 00 o 40
15 Jun 00 1300 Q0o 00 00 0 27 0 00 0 27
15 Jun 00 1400 00 oo oo 0 17 0 GO 0 17
15 Jun 00 1500 (U] 00 00 0 10 0 00 0 10
15 Jun 00 1600 o0 00 00 0 05 0 00 Q05
15 Jun 00 1700 o0 o0 L] 0 03 o 00 0 03
15 Jun 00 1800 00 00 oo 0 01 2 00 0 01
15 Jun 00 1900 00 - 0. ¢ 00 o 00 0 00
15 Jun 00 2000 o0 00 oo o 00 o 00 0 00
15 Jun 00 2100 00 00 00 0 00 0 00 0 00
15 Jun 00 2200 00 [+ ] 00 0 00 0 oo 0 00
15 Jun 00 2300 oo 00 o0 0 00 0 00 0 0o
15 Jun 00 2400 00 00 0o o 00 0 00 0 0o

11,1113




Project

HMS * Summary of Results for Subbasin-1

Start of Simulation

End of Simulation

Taquara Final

13Jun00 0000
15Jun00 2400

Run Name

Basin Model

Precip Model

Run 3

Basan 1

Tr = 10000 ancs

Execution Time 255ep00 2058 Control Specs  Projeto
Data Time Precip Loss Excess Darect Basa- Total
{mm) {mm) (mm) [+] Elow Q
{cms) {cms) (cms)
12 Jun 00 2400 oo 00 oo
13 Jun 00 0100 12 2 12 2 00 00 o0 00
13 Jun 00 0200 17 1 15 8 14 o7 00 o7
13 Jun 00 0300 26 9 16 5 10 4 75 o0 75
13 Jun 00 0400 35 2 14 § 24 7 33 6 00 33 6
13 Jun 00 0500 1 8 7 6 24 3 91 4 0 a 91 4
13 Jun €O 0600 26 9 4 7 22 2 191 © oo 181 ©
13 Jun 00 0700 17 1 25 14 7 340 1 00 340 1
13 Jun 00 0800 12 2 16 10 7 537 7 b0 537 7
13 Jun 00 0900 98 11 8 7 767 1 oo 767 1
12 Jun 00 1000 7 3 o8B 6 5 1000 3 o0 1000 3
13 Jun 00 1100 56 06 50 1208 2 00 1208 2
13 Jun 00 1200 56 06 51 1371 4 oo 1371 4
13 Jun 00 1300 4 2 Q4 38 14382 0 o0 1482 0
13 Jun 00 1400 4 2 04 ig 1537 6 00 1537 .8
13 Jun 00 1500 a2 04 ae 00 544
13 Jun 00 1800 37 03 33 1506 2 00 1506 2
13 Jun 00 1700 37 03 A 4 1430 8 o0 1430 8
13 Jun 00 1800 32 013 28 1332 5 co 1332 5§
13 Jun 00 1900 12 g3 29 1226 9 a0 1226 9
13 Jun 00 2000 25 o 2 2 3 1124 7 00 1124 7
13 Jun 00 2100 17 01 16 1031 2 o0 1031 2
13 Jun 00 2200 12 01 11 845 B [ ¢) 945 8
13 Jun 00 2300 07 g1 o7 B66 7 oo B&S 7
13 Jun 00 2400 05 00 o5 792 0 00 782 ©
14 Jun 00 0100 00 o0 00 719 B o0 718 8
14 Jun 00 0200 0o 00 [ 649 4 ol 648 4
14 Jun 00 0300 Q9 [V ] o0 581 0 00 581 ©
14 Jun 00 0400 0o 00 oo 514 2 00 514 2
14 Jun 00 0500 Q0 co0 00 450 0 0o 450 ¢
14 Jun 00 060D 0o Q0 00 38% 4 00 389 4
14 Jun ©O0 Q700 QaQ a9 o0 333 5 00 333 5
14 Jun 00 0800 00 o0 00 282.9 ) 282 o




Date Time Preclp Loes Excass Direct Base-— Total
(om} (mm) (mm) Q flow Q

{cras) {cms) {cma)
14 Jun 00 0900 a0 Q0 D9 238 2 o0 238 2
214 Jun Q0 1000 ] o0 00 199 4 [ 4] 189 4
i4 Jun 00 1100 g0 o0 00 166 3 o0 166 3
14 Jun 00 1200 o0 oo Q0 138 4 o0 138 4
14 Jun 00 1300 00 o0 00 115 2 o0 115 2
14 Jun 00 1400 oo oo co 95 9 o0 95 9
14 Jun 00 1500 00 00 oo 80 0 00 B0 0
14 Jun 00 1600 o0 o0 co 66 9 o0 66 9
id4 Jun 00 1700 00 00 Do 56 O 00 56 0
14 Jun 00 1800 o0 o0 Q0 46 B 00 46 B
14 Jun 00 1500 D0 00 0o¢ 39 0 0o 39 0
14 Jun 00 20060 oo 0o 00 32 3 00 32 3
14 Jun GO 2100 00 00 o0 26 5 o0 26 5
14 Jun 00 22900 00 00 Q00 21 5 o0 21 5
i4 Jun 00 2300 00 00 00 17 2 a0 17 2
14 Jun 00 2400 o0 oo 00 13 & 00 13 6
25 Jun 00 0100 00 [+ 3] 00 10 7 00 10 7
15 Jun 00 0200 o0 cC o 00 5 5 a0 B 5
15 Jun 00 0300 00 o0 00 67 00 6 7
15 Jun 00 Q400 [] 0o 00 54 <IN 54
15 Jun 00 0500 g0 00c oo 4 3 00 4 3
15 Jun 00 0600 00 [+ I 00 34 00 3 4
15 Jun 00 2700 00 o0 00 2 7 00 27
15 Jun 00 0800 [+ ] ] 00 o0 21 oo 21
15 Jun 00 0900 00 00 00 16 00 16
15 Jun 00 1000 o0 [ 3] o0 12 00 12
15 Jun 00 1100 00 o0 00 09 oo 09
1% Jun 00 1200 3} 00 00 06 00 06
15 Jun 00 1300 [+ B0 ] Do oo 0 4 o0 0 4
15 Jun 00 1400 00 00 0o 03 oo 03
15 Jun 00 1500 Qg0 Q0 [ 3] 0 2 [Vl 4 02
15 Jun 00 1600 o0 o c o 01 00 01
15 Jun 00 1700 o0 o0 00 00 o 00
15 Jun 00 1800 co 00 o0 o0 00 o0
v I o Tann [t 00 oo 00 00 v’
15 Jun Q0 2000 o0 oo o0 00 00 o0
15 Jun 00 2100 00 00 o0 Q0 00 (L)
15 Jun 00 2200 00 00 oo [+ ] 00 oo
15 Jun 00 2300 [« ] 0o [P ] 00 o0 00
153 Jun Q0 2400 00 ) o0 60 00 0o
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PROJETO DATA. -y

————

-
famat o D o e

e LD IPPE TooR Associates

o Do to - Mre - folinant

Vol (m?) Area (m?) Vol (m?)
0

A 1025 0

105 13098 32 1001527 — o .
106 28688.31 31305 73 o - o
108 131448 49 179002 76

110 544093 04 807652 20

142 1361047 42 2651442 02

114 2500708.85 6455866 40

- 116 3785184 5 1269754779 ——— " T
118 5850533 34 2235198073 — - - -- - - = =

122 10541533.38 54831131 71

120 8047879 85 3820772312 . U

124 13262775 98 78583423 08
126 1809642238 100817700 17

- = 128 23692723 82 15148137408

- 130 29320828 61 204394867 84 — T

132 41070950 87 27445722816 ——— — ——— —— e
— 134 51790554 06 36711180257 - . ..
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Elevation (m)

Taquara-Basico-Vertedouro 2 Orom =2 ( (=200 o )
136 L . Veredowo . ... ... _. D e — C’* Bl
. Legend
. - . « -8 b - .
H : s x 3 e : 1 WS PF 15
H 4 H - .
: : . : . . . . | WS PF 14 |
i34 ) ;: L] » 'c( - i: : » WS PF 13
[ ] - - ] - ] - [ "
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- L * e i WS P11 1
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» .o 0 »
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0 100 200 200 am 500 800
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HMS * Surmmary of Results for Tagquara

Project Tagquara Final Run Name Run 2
Start of Simulataon 13JunC0 0000 Basin Model Basain 1
End of Simulation 15Jun00 2400 Precip Model Tr=100 anos
Execution Time 25Sen0Q 2102 Control Specs Projeto ,
Vo - }1 e P
Datg Time Reservolr Reservoxr Inflow Cutflow
Storage Elevation {cmsy (cmns)
(K cu m) {m}
12 Jun 00 2400 274457 132 00 c 00 0 00
13 Jun 00 0100 274457 132 ©0 0 00 o 00
13 Jun 00 o200 274457 132 00 0 03 ¢ 00
13 Jun 00 0300 27446] 132 00 2 04 o 03
13 Jun 00 0406 274487 132 00 12 72 0 26
13 Jun 00 0500 274578 132 00 39 28 1 04
13 Jun 00 D60OT 2748793 132 01 87 56 2 95
13 Jun 00 0700 275232 132 02 162 51 6 69
12 Jun 00 0800 275967 132 03 265 a9 13 04
13 Jun 00 0800 277082 132 06 389 69 22 66
13 Jun 00 1000 278615 132 09 520 60 35 90
i3 Jun 00 1100 280548 132 13 641 61 52 59
13 Jun 00 1200 282811 132 18 740 47 72 13
13 Jun 00 1300 285306 132 23 811 65 93 67
13 Jun 00 1400 287924 132 2% B52 56 116 27
13 Jun 00 1500 290558 132 35 139 02
13 Jun 00 1600 293114 132 40 B54 20 161 09
13 Jun 00 1700 295511 132 45 820 22 181 78
13 Jun 00 1800 297687 132 50 771 06 200 57
13 Jun 00 1500 299611 132 54 715 63 217 18
13 Jun 00 2000 301280 132 58 660 51 231 60
13 Jun Q0 2100 302710 132 61 609 23 243 94
13 Jun 00 2200 303921 132 64 561 &8 254 39
13 Jun 00 2300 304933 132 66 517 64 263 13
13 Jun 00 2400 305760 132 &8 475 35 270 27
14 Jun 00 0100 306413 132 69 433 83 275.91
14 Jun 00 0200 306900 132 70 392 a8 280 12
14 Jun 00 w300 307229 132 71 352 55 282.95
14 Jun 00 0400 307405 132 11 312 85 284 48
14 Jun 00 0500 307437 132 71 274 36 @
14 Jun 04 0600 307336 13z 11 237 76 283 @@
14 Jun o0 o700 307112 132 70 203 83 281 95
14 Jun 00 0800 306701 132 70 173 o1 279 08

"|1,-a1159




Date Time Reservoir Reservolrr Inflow Catflow
Storage Elevation {cms} (cms)
K cu m}) {m)
14 Jun 00 0900 306356 132 69 145 71 275 42
14 Jun 00 1000 305854 132 68 122 00 271 0%
14 Jun 0Q 119¢ 305290 132 67 1Q1 78 266 21
14 Jun QO 1200 304877 132 65 84 72 260 92
14 Jun 00 1300 304027 132 &4 70 47 255 31
14 Jun 00 1400 303351 132 €2 58 €8 249 47
14 Jun 00 1500 302657 132 61 48 95 243 48
14 Jun 00 1800 301953 132 58 40 921 237 41
14 Jun 00 1700 301245 132 58 34 22 231 29
14 Jun 00 1800 300536 132 56 28 61 225 17
14 Jun 00 1500 299831 132 55 23 84 219 08
14 Jun 00 2000 298132 132 53 19 79 213 04
14 Jun 00 2100 298441 132 52 16 32 207 08
14 Jun 09 2200 297759 132 50 13 1 201 19
14 Jun 00 2300 297088 132 49 10 70 195 40
14 Jun 00 2400 296430 132 47 g8 50 189 71
15 Jun 00 0100 295784 132 48 6 72 184 14
15§ Jun 00 0200 295153 132 45 5 33 178 &9
15 Jun 00 03060 294536 132 43 4 24 173 37
15 Jun 00 0400 293935 132 42 3 38 168 18
15 Jun 00 0500 293350 132 41 2 69 163 12
15 Jun 00 0600 292780 132 40 214 158 20
15 Jun €O o700 292226 132 38 1 69 153 42
15 Jun 00 0800 291688 132 37 133 148 77
15 Jun 00 3300 291164 132 36 103 144 2%
15 Jun 00 1000 250656 132 35 0 78 139 87
15 Jun 00 1100 290163 132 34 0 57 135 61
15 Jun 00 1200 289684 132 33 0 40 131 &7
15 Jun 00 1300 289219 132 32 0 27 127 46
15 Jun 00 1400 288768 132 31 0 17 123 56
15 Jun 00 1500 288330 132 30 0 10 119 78
15 Jun 00 15600 287906 132 29 0 05 116 12
15 Jun 00 1700 287495 132 28 Q0 03 112 57
15 Jun 00 1800 287096 132 27 0 01 109 12
15 Jun Q0 1800 286709 -7 . 0 00 105 78
15 Jun 00 2000 286334 132.26 o 00 102 55
15 Jun 00 2100 285970 132 25 o 0C 99 41
15 Jun 00 2200 285618 132 24 0 00 %6 36
15 Jun 00 2300 285276 132 23 0 ¢o 93 41
15 Jun 00 2400 284945 132 23 o o0 90 56

1ol




Project

HMS * Summary of Results for Tagquara

Tagquara Final

Start of Simulatien 13Jun00 04QQ0

End of Simulation

15Jun00 2400

Run Name

Basin Mcdel

Run 3

Pracip Model

Basin 1

-

,-v.l,,err::F T L/..Lazaf\

A = 10.000 gan T

Tr = 10000 anos

(%

Execution Time 255ep00 2103 Control Specs Projeto
Date Timoa Resarvoir Resarvolr Inflow outflow
Storage Elevation {cms) {cms}
(X cu m) (m}
12 Jun 00 2400 274457 132 00 ¢ 00 0 00
13 Jun QQ 0100 274457 132 00 o 00 o 00
13 Jun 00 0200 274458 132 00 o 70 0 01
13 Jun G0 0300 274473 132 g0 7 51 0 14
13 Jun 00 0400 274545 132 00 33 60 0 76
13 Jun 00 0500 274764 132 01 91 45 2 65
12 Jun 00 0600 275255 132 o2 190 99 6 B9
13 Jun 00 0700 276172 132 04 340 10 14 81
12 Jun 00 0800 2778676 132 07 537 68 27 79
13 Jun 00 0900 279890 132 12 767 10 46 91
13 Jun 00 1000 282856 132 18 1000 26 72 52
13 Jun 00 1100 286513 132 26 1208 21 104 10
13 Jun 00 1200 290717 132 35 1371 a0 140 33
13 Jun 00 1300 295276 132 45 1482 01 179 76
13 Jun 00 1400 299991 132 55 1537 56 220 46
13 Jun 00 1500 304672 132 65 260 g8
13 Jun 00 1600 309154 132 75 1506 17 29% 58
13 Jun 00 1700 313298 132 B4 1430 @85 335 35
13 Jun 00 1800 317007 132 92 1332 51 367 38
13 Jun 00 1900 320241 132 99 1226 94 395 30
13 Jun 00 2000 322999 133 05 1124 72 424 37
12 Jun 00 2100 325306 133 10 1031 20 445 77
13 Jun 00 2200 327208 133 14 945 80 470 70
13 Jun 00 2300 328745 133 17 866 73 487 63
13 Jun 00 2400 329952 133 20 792 04 500 91
14 Jun 00 0100 330852 133 22 J19 77 510 82
14 Jun 00 0200 331465 133 23 649 44 F17 £7
14 Jun 00 0300 331810 133 24 580 9¢ 521 37
14 Jun 00 0400 331902 @ 514 20 @
14 Jun 00 0500 331760 133 24 450 03 520 82
14 Jun 00 0600 331403 133 23 389 41 516 89
14 Jun 00 0700 330855 133 22 333 sp 510 85
14 Jun 00 0800 330139 133 20 282 89 502 96
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Dakte Time Raservolrr Raservolr Inflow cutflow
Storage Elevation {cms) {cms)
(K cu m) {m)
14 Jun 00 0900 329283 133 18 238 16 493 55
14 Jun 00 1006 328313 133 16 195 38 482 8B
14 Jun 00 1100 327254 133 14 166 32 471 22
14 Jun 0C 1200 326129 133 12 138 45 458 B3
14 Jun 00 1300 324957 133 0% 115 17 445 92
14 Jun 00 1400 323755 133 06 95 92 432 70
14 Jun 00 1500 322538 133 04 80 05 419 30
14 Jun 00 1600 321317 133 01 66 94 405 66
14 Jun QO 1700 320099 132 99 56 00 394 08
14 Jun 00 1800 318884 132 96 46 B1 383 59
14 Jun 00 1800 317676 132 93 38 97 373 16
14 Jun 0C 2000 315480 132 91 32 29 362 83
14 Jun 00 2100 315298 132 88 26 53 352 62
14 Jun 00 2200 314133 132 86 21 54 342 57
14 Jun 00 2300 312987 132 83 17 21 33z 67
14 Jun 00 2400 311863 132 81 13 60 322 96
15 Jun 00 0100 310761 132 78 10 73 313 45
15 Jun 00 a200 309684 132 76 8 48 304 15
15 Jun 00 0300 308633 132 74 6 74 295 08
15 Jun 00 0400 307608 132 72 5 37 286 23
15 Jun 00 0500 306611 132 69 4 27 277 62
15 Jun 00 0600 305640 132 67 3 40 269 24
i5 Jun 00 Q700 304696 132 65 2 69 261 09
15 Jun 00 0800 303779 132 63 2 10 253 17
15 Jun 00 0900 302888 132 61 1 63 245 48
15 Jun 00 1000 302023 132 60 123 238 ol
15 Jun 00 1100 301183 132 58 0 80 230 76
15 Jun 00 1200 300368 132 56 0 64 223 72
15 Jun 00 1300 299577 132 54 O 43 216 A9
15 Jun 00 1400 298809 132 53 0 27 210 26
15 Jun QO 1500 298065 132 51 G 16 203 83
15 Jun 00 1600 297343 132 49 0 09 197 60
15 Jun 00 1700 296642 132 48 0 04 191 55
15 Jun 00 1800 295963 132 46 o 02 185 69
15 Jun (0 f.n 285305 132 45 0 00 160 01
15 Jun 00 2000 294667 132 44 0 00 174 50
15 Jun 0O 2100 294049 132 42 Q.00 169 15
15 Jun 00 2200 293449 132 41 0 00 163 98
15 Jun 00 2300 292868 132 40 0 00 158 96
15 Jun 00 2400 292304 132.38 0 00 154 09
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HMS * Summary of Results for Taquara v _:\ 10D pon T
Project Tagquara Final Run Name Run 2

Start of Simulation 13Jun0d0 0000 Basin Model Basain 1

End of Simulataion 15JundQ 2400 Pracip Modal Tr=100 anos

Executicon Time 255ep00 2105 Control “racs Projeto
Date Tame Reservoir Resarvolar Inflow Cutflow

Storage Elevation (cms) {cms)
(K cu m) (m)

12 Jun 0O 2400 274457 132 00 0 00 o 00
13 Jun 00 0100 274457 132 00 0 00 0 00
13 Jun 00 g200 274457 132 00 0 03 0 00
13 Jun 00 0300 274461 132 00 2 04 o 02
13 Jun 00 0400 274487 132 00 12 72 0 19
13 Jun 00 0500 274579 132 o0 39 28 0 76
13 Jun 00 0600 274802 132 01 87 56 2 16
13 Jun 00 0700 275239 132 02 162 51 4 90
13 Jun 00 000 275984 132 03 265 49 9 56
13 Jun 00 0900 277116 132 06 189 69 16 64
13 Jun Q0 1000 278677 132 09 520 60 26 41
13 Jun 00 1109 280651 132 13 641 61 38 78
13 Jun 00 1200 282973 132 18 740 47 53 31
13 Jun 00 1300 285546 132 24 8l1 65 69 42
13 Jun 00 1400 288261 132 30 852 56 a6 41
13 Jun 00 1500 291013 132 36 (866 06 ) 103 83
13 Jun 00 1600 293706 132 42 854 20 120 49
13 Jun 00 1700 296257 132 47 820 22 136 46
13 Jun 00 1800 298604 132 s2 771 06 151 15
13 Jun 00 1800 300712 132 57 715 63 164 35
13 Jun 0O 2000 302576 132 61 660 51 176 02
13 Jun 00 2100 304210 132 &4 609.23 186 24
13 Jun 00 2200 305631 132 67 561 88 195 14
13 Jun 00 2300 306858 132 70 517 64 202 82
13 Jun 00Q 2400 307504 132 72 475 35 209 37
14 Jun 00 0100 308777 132 74 433 83 214 B3
14 Jun 00 0200 309483 132 76 392 B8 219 26
14 Jun 00 0300 310030 132 77 352 55 222 67
14 Jun 00 0400 310421 132 78 312 85 225 13
14 Jun 00 0500 310665 132 78 274 36 226 €5
14 Jun 00 0600 310770 132 78 237 76
14 Jun 00 0700 310747 132 78 203 83 227 16
14 Jun 00 0800 310609 132 78 173 01 226 30

w163




Dats Time Boseryolr Beseryoir Inflow utflow
Storage Elavatiaon {cms) {cms)
X cu m) tm)
14 Jun 0O 0900 310370 132 78 145 71 224 B}
t4 Jun Q0 1000 310047 132 77 122 00 222 78
14 Jun O 1100 309652 132 76 101 78 220 31
14 Jun Q0 1200 309200 132 715 84 72 217 48
14 Jun €O 1300 308702 132 74 70 47 214 36
14 Jun 00 1400 308168 132 73 58 68 211 02
14 Jun 00 1500 307609 132 72 48 95 207 52
i4 Jun 00 1600 307030 132 70 40 91 203 S0
i4 Jun 00 1700 306438 132 69 34 22 200 19
14 Jun Q0 1800 305837 132 68 28 61 196 43
14 Jun 00 1900 305231 132 66 23 84 192 64
14 Jun 0O 2000 304623 132 65 19 79 188 83
14 Jun 00 2100 304015 132 64 16 32 185 02
14 Jun 00 2200 303409 132 62 13 31 181 23
14 Jun Q0 2300 302807 132 61 10 70 177 46
14 Jun 00 2400 302209 132 60 B 50 173 72
15 Jun 0O 0100 301618 132 59 6 72 170 02
15 Jun 00 0200 301034 132 57 5 33 166 36
15 Jun 00 0300 300459 132 56 4 24 162 76
15 Jun 00 0400 299893 132 55 3 3B 159 22
15 Jun 00 05Q0 299337 132 54 2 69 155 74
15 Jun 00 0600 298791 132 53 2 14 152 32
15 Jun 00 0700 298256 132 51 1 69 148 97
15 Jun QO asoo 297731 13z S0 133 145 69
15 Jun 00 0800 297216 132 49 103 142 47
15 Jun 00 1000 296712 132 48 0 78 13% 31
1% Jun OO 1100 296219 13z 47 0 57 136 22
15 Jun 00 1200 295736 132 46 o 40 133 20
15 Jun 00 1300 295263 132 45 0 27 130 24
15 Jun 00 13200 294800 132 44 0 17 127 34
15 Jun 00 1500 294347 132 43 0 10 124 51
15 Jun 00 1600 293904 132 42 o 05 121 73
15 Jun 00 1700 293471 132 41 0 03 119 o2
15 Jun 00 1800 293047 132 40 0 01 116 37
15 Jun 00 1900 292633 132 38 - Wb 113 78
15 Jun 00 2000 292228 132 38 0 ¢o 111 24
15 Jun 00 2100 291832 132 138 © 00 108 76
15 Jun 00 2200 291445 132 37 o 00 106 34
15 Jun 00 2300 291066 132 38 0 00 103 97
15 Jun 00 2400 290698 132 35 o 0D 101 65
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HMS + Summary of Results for Taquara (
R N e T Vi
Project Tagquara Final Run Name Run 3
Start of Simulaticn 13Jun00 0000 Basin Model Basin 1
End of Simulataion 15Jund0 2400 Precip Model Tr = 10000 anos
Execution T-me 255ep00 2110 Control Specs Projeto
Date Tima Reservolr Resarvolir Inflow Outflow
Storage Elevation {cms) (cms)
(K cu m) (m}
12 Jun 00 2400 274457 132 00 0 00 0 0C
13 Jun 00 0100 274457 132 00 0 00 0 00
13 Jun 00 0200 274458 132 00 0 70 ¢ 01
13 Jun 00 0300 274473 132 00 7 51 0 10
i3 Jun 00 0400 274546 132 00 33 60 0 55
13 Jun 00 0500 274766 132 01 91 45 1 94
13 Jun 00 0600 275262 132 02 130 93 5 04
13 Jun 0C 0700 276189 132 04 340 10 10 84
13 Jun 00 0800 277713 132 07 537 68 20 38
13 Jun 00 0900 279963 132 12 767 10 34 47
13 Jun 00 1000 282986 132 18 1000 26 53 39
i3 Jun GO 1100 286727 132 26 1208 21 76 81
13 Jun 00 1200 291045 132 36 1371 40 103 84
13 Jun Q0 1300 295754 132 46 1482 01 133 32
13 Jun 6O 1400 300655 132 57 1537 56 163 95
13 Jun 00 1500 305556 132 67 J54 20D 194 67
13 Jun 00 1600 310293 132 77 1506 17 224 32
i3 Jun 00 1700 314722 1322 87 1430 a5 252 05
13 Jun 00 1800 318743 132 96 1332 51 277 22
13 Jun 00 1900 322288 133 03 1226 94 313 03
13 Jun 00 2000 325311 133 10 1124 72 359 36
13 Jun 00 2100 327828 133 15 1021 20 397 94
13 Jun 00 2200 329897 133 20 945 80 429 65
13 Jun 00 2300 331567 133 23 866 73 455 24
13 Jun 00 2400 332878 133 26 792 04 475 33
14 Jun 00 G100 333860 133 28 718 77 490 39
14 Jun 00 0200 334541 133 30 649 44 500 B2
14 Jun 00 0300 334942 133 31 580 96 506 96
14 Jun 00 0400 335084 514 20
14 Jun 00 0500 334989 133 31 450 03 507 69
14 Jun 00 0600 334681 133 30 g9 41 502 97
14 Jun 00 9700 334185 133 29 333 50 495 37
14 Jun 00 08GO 333528 132 28 2B2 89 485 32
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Date Time Resexvolr Ragervayit Inflow Outflow
Storage Elevataion {cms ) (s}
K cu m) {m)
14 Jun 00 0900 332742 133 26 238 16 473 25
14 Jun 00 100D 331850 133 24 199 38 459 53
14 Jun 00 1100 330881 133 22 166 22 444 73
14 Jun 00 1200 329857 133 20 138 45 429 03
14 Jun 00 1300 328798 133 17 115 17 412 BO
14 Jun 00 1400 327721 133 15 95 52 396 31
14 Jun 00 1500 326641 133 13 80 05 379 75
14 Jun 00 1600 325568 133 10 66 94 363 31
14 Jun 00 1700 324511 133 Qe 56 00 347 10
14 Jun 00 1800 323475 133 06 46 81 331 23
14 Jun 00 1300 322465 133 04 38 97 315 74
14 Jun Q0O 2000 321483 133 02 32 29 300 70
14 Jun 00 2100 320529 132 99 26 53 288 40
14 Jun 00 2200 319588 132 97 21 54 282 51
14 Jun 00 2300 318651 132 35 17 21 276 64
14 Jun 00 2400 317721 132 83 13 60 270 82
15 Jun 0O 0100 316800 132 91 10 73 265 06
1Z Jun 00 V00 315891 132 89 8 48 229.36
15 Jun 00 Q300 314995 132 88 6 74 253 75
15 Jun 00 o400 314113 132 86 5 37 248 24
15 Jun 00 0500 313246 132 84 4 27 242 81
15 Jun 00 0600 312356 132 82 3 40 237 49
15 Jun 00 0700 311561 132 80 2 69 232 26
15 Jun 00 0800 310743 132 78 2 10 227 14
15 Jun 00 osoo 309941 132 77 1 63 222 12
15 Jun 00 1000 309155 132 75 123 217 20
15 Jun 00 1100 308386 132 13 Q 90 212 38
15 Jun 00 1200 307632 132 72 0 64 207 67
15 Jun 00 1300 306895 132 70 0 43 203 05
15 Jun 00 1400 308174 132 68 0 27 198 54
15 Jun 00 1500 305468 132 67 0 16 194 12
15 Jun 00 1600 304777 132 65 o o9 189.79
15 Jun 00 1700 304301 132 64 0 04 185 57
15 Jun QO 1800 303441 132 63 0 02 181 43
15 Jun 00 1900 P 132 61 0 00 177 3%
15 Jun 0Q 2000 302164 132 60 0 00 173 44
15 Jun 00 2100 301546 132 58 0.00 169.57
15 Jun 00 2200 300943 132 %7 0 00 165 79
15 Jun 00 2300 300352 132 S6 0 00 162 10
15 Jun 00 2400 299775 132 55 0 00 158 49
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BORDA LiVRE

ama de Taquara

Calculo da Borda Livre

Alfa Cos(alfa) X X Cos(aifa)
45 0 7071 23 163
40 0 7660 205 157
35 08192 18 156
30 0 8660 175 152
25 0 9083 1985 177
20 0 9397 34 319
15 0 9659 415 4 01
10 0 9848 41 404
5 0 9982 78 777

' 1 0000 825 825
5 0 9962 61 608
10 0 9848 605 596
1 0.9659 44 425

0 0 9387 575 540
25 0 9083 575 521
ks 0 8680 585 507
35 08102 52 426
40 0 7680 235 180
45 0 7071 2 141

Soma= 16 9025 7474
R W 1 R‘ 7

Bamagem de Congreto

F= 442 km

V.= 80 km/h
d= 15 m
So= 0 m/m

Z,= 133 m
= 003 m

.= 1804 m
zJh= 007
z/z,= 000

zZ= 000 m

Z= 136 m
F o Felek 57(-'}9
Voo Valoo dado 4 oo
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Barragem de Terra
F= 442 Km
V.= 80  km/h
d= 15 m
So= 04 m/m
Zy= 133 m
.= 003 m
= 1804 m
z,/A= 007
zfz,= 0860
L= 080 m
Z= 246 m
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Valores Normais de Produgao de Sedimentos
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Determinagio da Altura de Depésite no pé da Barragem de Taquara

Altitude Prof Relativa Volume Area S-Vph H x Aph t'p
h (m)_ p Vph (x10° m’)  Aph (x10°m?)  (x10° m?) (x10* m3)
1025 0 0000 0 00000 000 0013723 00
105 0 0847 0 00001 001 0013712 04 35 48636
106 01186 0 00003 003 0013692 08 16 17804
108 0 1864 0 00018 013 0 013544 39 349273
110 0 2542 0 00081 054 0012915 16 1 0 80465
112 0 3220 0 00265 136 0011071 40 2 0 27575
114 0 3898 0 00646 250 0 007267 738 0 09851
116 0 4576 001270 379 0 001025 1117 000918
118 0 5254 002235 595
120 0 5932 0 03630 805
122 06610 0 05483 10 54
124 0 7288 D 07858 1326
126 0 7966 0 10982 18 10
t28 0 8644 0 15148 2369
130 09322 0 20439 29 32
132 1 0000 0 27446 41 07
H= 295 m
S =137E+07 m
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Curvas de Brune (Design of Small Dams, U.S. Bureau of Reclamation)
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Worksheet
Worksheet for Circular Channel

rwondacio di Erogloads Sole o Byt

|-
Project Description
Project File ¢ \haestad\academic\fmwitaquara fm2
Workshest Tubulagho sob o Dique
Flow Element Circular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data 7.— )
Mannings Coefficient 0012 , SR
Channel Slope 0 oosoo% m?: (e ch mn wada st o)
Diameter 040000 m , )
Drscharge 0136 _mis (s tobed »*ﬂ-v""“‘*)
U
Results
Depth ViV B) mm
Flow Area Q10 m?
Wetted Penmeter 080 m
Top Width 036 m
Crical Depth 027 m
Percent Full 70 98
Cntical Slope 0 005875 m/m
Velocty mis
Velocity Head 010 m 4— )
Specific Energy 0.39 i S
Froude Number <)) Z’-‘C-’ﬂ-"“"i" Ao e
Maxomum Discharge 017 mifs
Full Flow Capactty 016 m/s
Full Flow Slope 0 003624 m/m
Flow s subcrihcal
m on Academic Edition

Heestact Mathods inc 37 Brookawde Road Waterbury, CT 05708  (20X3) 755-1866

'EHIZHQ

FlowMaster v517
Page 1 of 1
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ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS fl. 1
C:TAQUA

DADOS DA SECAO : BARRAGEM TAQUARA - BASE TORRE OPERACAO - 1a HIPOTESE

i — o e o gt o e e G e A G S S S S S S S S S T S A T Y G e S S A S S o W S S S S sk
B S e e e e e e o e e

NUMERO DE VERTICES 4
TENSOES DE COMPRESSAD SAQO POSITIVAS !
VERTICE X Y Tensao
1 ~2.750 -2.750 128.628
2 2.750 =2.750 128.628
3 2.750 2.750 128.628
4 -2.750 2.750 128.628
Area Comprim. : 30.250
Porcentagem : 100.000
ESFORCOS NA SECAQ :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3891.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : ¢.000
MOMENTO Mx (em torno de XX) .......cvivveeconns: : 0.000
MOMENTO My (em torno de YY) ........icivinennnns : 0.000

CARGAS CONCENTRADAS APLICADAS NA SECRAOD :
Carga 1 = 3891.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAQ E COORDENADAS DA PARTE COMPRIMIDA

_____________________________________________ s==z=====
VERTICE X ¥ TENSAO

1 —2.750  -2.750  128.628

2 2.750 ~2.750 128.628

3 2.750 2.750 128.628

1 ~2.750 2.750 128.628

‘lltsiéff Eg
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ENG. ERICO CAMISASSA
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS £1l. 1
C:TAQUA

DADOS DA SECAO : BARRAGEM TAQUARA - BASE TORRE OPERACAO - 2a HIPOTESE

= o - — - L S S T S W S T S T S T P S S S S S S S
4t A+t 3 S S A S S L At

NUMERO DE VERTICES : 4
TENSQOES DE COMPRESSAO SAO POSITIVAS !
VERTICE X Y Tensao
1 -2.750 -2.750 101.040
2 2.750 -2.750 156.216
3 2.750 2.750 156.216
4 -2.750 2.750 101.040
Area Comprim. : 30.250
Porcentagem : 100.000
ESFORCOS NA SECAO :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3891.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) ...... e et ens e : 0.000
MOMENTO My (em torno de YY) ............. e : 765.000

CARGAS CONCENTRADAS APLICADAS NA SECAO :

Carga 1 = 3891.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :

T e S W e S S . Y g S A B Y A S A M S A Y S G Y S G S A S P e e S A e Sl S ke e Wl W S ol g i o —
A v Sl —— . M . My T—. . A i A P AL Y B S S S T e S B S S G S W VR A G S S P S SEp. S — - . —

VERTICE X v TENSAO
1 -2.750 -2.750  101.040
2 2.750 -2.750  156.216
3 2.750 2,750  156.216
2 -2.750 2.750  101.040

:‘ijigt‘g
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ENG. ERICO CAMISASSA /
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS fl. 1
C:TAQUA

DADOS DA SECAQ : BARRAGEM TAQUARA - BASE TORRE OPERACAO - 3a HIPOTESE

—— — . — T T A S S S S Sale s T S G e A R S S S S S i i S S ol o -
P A P P

NUMERO DE VERTICES 4
TENSOES DE COMPRESSAO SAO POSITIVAS !
VERTICE X Y Tensao
1 -2.750 -2.750 177.133
2 2.750 -2.750 177.133
3 2.750 2.750 80.123
4 -2.750 2.750 80.123
Area Comprim. : 30.2590
Porcentagem : 100.000
ESFORCOS NA SECAQ :
RESULTANTE DA FORCA NORMAL (+)=compressac ..... .l 3891.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.9000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx {(em torno de XX) .......c.oiciivecunas : 1345.000
MOMENTO My (em torno de YY) .......iieiiivencans : 0.000

CARGAS CONCENTRADAS APLICADAS NA SECAO :
Ccarga 1 = 3891.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAC E COORDENADAS DA PARTE COMPRIMIDA :

— T S — A o T - T o — L — . W o o Y —— i Y Y o S o S P oy w— AL
T — i . G S S S S SR G . G S N G S S S R W S . . R . T T S S e G S D S S SR S S S

VERTICE X" Y TENSAO
1 -2.750 -2.750 177.133
2 2.750 -2.750 177.133
3 2.750 2.750 80.123
4 -2.750 2.750 80.123




o
ENG. ERICO CAMISASSA ¢
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS f£1. 1
C: TAQUA

DADOS DA SECAO : BARRAGEM TAQUARA - BASE TORRE OPERACAQ - 4a HIPOTESE

NUMERO DE VERTICES : 4
TENSOES DE COMPRESSAQ SAQ POSITIVAS !
VERTICE X Y Tensao
1 -2.750 -2.750 143.450
2 2.750 -2.750 182.470
3 2.750 2.750 113.806
4 -2.750 2.750 74.786
Area Comprim. : 30.250
Porcentagem : 100.000
ESFORCOS NA SECAC :
RESULTANTE DA FORCA NORMAL (+)=compressao ...... : 3891.000
Abcissa Xp da RESULTANTE DA carga Normal ...... : 0.000
Ordenada Yp da RESULTANTE DA carga Normal ...... : 0.000
MOMENTO Mx (em torno de XX) .........ccveensnens : 952.000
MOMENTO My (em torno de Y¥) .......c.ctceneesaans : 541.000

CARGAS CONCENTRADAS APLICADAS NA SECAQ :

Carga 1 = 3891.00 Abcissa X 1 = 0.00 Ordenada Y 1 = 0.00
TENSAO E COORDENADAS DA PARTE COMPRIMIDA :

VERTICE = Y- TENSAO
1 -2.750 -2.750  143.450
2 2.750 _2.750 182.470
3 2.750 2.750 113.806
4 ~2.750 2.750 74.786

o
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ENG. ERICO CAMISASSA 45
CALCULO DE PROPR. GEOMETR. E TENSOES DE FIGURAS PLANAS
C:TAQU1

DADOS DA SECAQ : BARRAGEM TAQUARA - TORRE DE OPERACAO

o — . ——— S T W S A S i e P S i G S G Gm Sy P GEP GED S et S e e S A S o S P L G SES S Gy S = —
S S e T D M S D e e i S e ey T e e o T Wi e . P T L s e S T IS D S S S . e T G e W — - - -

NUMERC DE VERTICES 12
VERTICE X Y
1 v.000 0.000
2 3.920 0.000
3 3.920 0.500
4 1.860 0.500
5 1.860 1.900
6 3.920 1.900
7 3.920 2.400
8 0.000 2.400
9 0.000 1.900
10 1.560 1.900
11 1.560 0.500
12 0.000 0.500

PROPRIEDADES GEOMETRICAS DA SECAO

— i i e e s e T S e T e e e o - - e — - — o o o - i — - —
By ittt e

Area 4

Inercia Ix 3

Inercia Iy 5.
Prod. In. Ixy : 0.000

Abcissa Xcg 1

1

-0

Ordenada Ycg : .200
Ang. alfa : 000
Iksi : 3.688
Ieta : 5.047

(BIRKY)
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ENG. ERICO CAMISASSA Qj
Flexo-Compressao Obliqua em Concreto Armado

Cliente

Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data ;

Identificacao ; la HIPOTESE

DADOS DO CONCRETC / ACO :

Fck (COnCretD) .......iiiveeeennannnnnean : 1.800
GAMA C . vt v vverernenesnannensascnansennnns : 1.400
FYk (BACO) .. cvi ittt i e insceasscanss : 50.000
Modulc Elasticidade Aco ................ : 21000.000
Clagsse do ACO ... .o i it i ittt nsensnnans : A

SECAO EM "1"

Base - —-> 392.000

Largura Alma - 30.000

Altura Total -=> 240.000

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 -3 9.000

Armadura TOTAL : 217.000

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

Nd (Forca Normal Majorada) -3 4389.000 Nid = 0.079
excentricidade ex - 50.040 Mix = 0.010
excentricidade ey —-—> 68.380 Miy = 0.022

1237




ENG. ERICO CAMISASSA

Flexo-Compressaoc Obliqua em Concreto Armado

———— S M i M Sy S S R S — . D S S Gy T A Sey T W TS S S s A W M Y S G e Gy N O S o e o T S S . O -
—— - e . W S — e S S G e e e e e e e S e S S S S0 S e SN

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data :
Identificacao : la HIPOTESE
DIAGRAMA DE INTERACAV
Angulo {Mom)xd
da Mxd = ——==ecea—e
L. N, (Ac.hx.fcd)
0 /180 0.31182 / -0.31182
10 /170 0.30397 / -0.30397
20 /160 0.29024 / -0.29024
30 /150 0.26593 / -0.26593
40 /140 0.23373 / -0.23373
50 /130 0.19306 / -0.19306
60 /120 0.15201 / -0.15201
70 /110 0.10141 / -0.10141
80 /100 0.05683 / -0.05683
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.079
w=( (As.fyd)/(Ac.fcd) ) = 1.014
DIAGRAMA DE INTERACAO
Angulo (Mom)xd
da Mxd = ——=cm———— e
L. N. {Ac.hx.£fcd)
0 /180 0.09649 / -0.09649
10 /170 0.09413 / -0.09413
20 /160 0.08923 / -0.08923
30 /150 0.08183 / -0.08183
40 /140 0.07334 / -0.07334
50 /130 0.06713 / -0.06713
60 /120 0.906237 / ~0.06237
70 /110 0.05840 / -0.05840
80 /100 0.04529 / -0.04529
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.079
w=( (As.fyd)/(Ac.fcd) ) = 0.169

Norma NBR-6118
(Mom)yd
Myd = —c—mmmem——
{Ac.hy.fcd)
0.00000 / 0.00000
0.04252 / 0.04252
0.08515 / 0.08515
0.13782 / 0.13782
0.19438 / 0.19438
0.25741 / 0.25741
0.31988 / 0.31988
0.38888 / 0.38888
0.43128 / 0.43128
0.44386 / 0.44386
Norma : NBR-6118
. (Mom)yd
Myd = —==——ccewa——
{Ac.hy.fcd)
0.00000 / 0.00000
¢.01737 / 0.01737
0.03730 / 0.03730
0.05809 / 0.05809
0.07718 / 0.07718
0.08886 / 0.08886
0.09707 / 0.09707
0.10060 / 0.10060
0.10429 / 0.10429
0.10784 / 0.10784

Fe

’hiH338
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ENG. ERICO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data :

Identificacao ; 2a HIPOTESE

DADOS DO CONCRETO / ACO :

Fek (ConCreto) ... .iiinireeenncennonenss : 1.800

GAMA € .. ittt s ettt s an s : 1.400

FYK (ACD) ..t it i tiiitenrsnnenenecanases : 50.000

Modulo Elasticidade Aco ................ : 21000.000
Classe dO ACO ... ... ' oo eeennncennansass : A

SECAO EM "I"

———— A e S s i N e —

Base -=>» 392.000
Largura Alma -—> 30.000
Altura Total =-=> 240.000
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 -—D> 26.000
No de barras Face Lateral Alma -=> 9.000

Armadura TOTAL : 217.000

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

4+t Pttt 11+t
Nd (Forca Normal Majorada) -—> 4389.000 Nid = 0.079
excentricidade ex —-—D 50.040 Mix = 0.010
excentricidade ey -—> 90.990 Miy = 0.030
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ENG. ERICQO CAMISASSA
Flexo-Compressao Obliqua em Concreto Armado

A T S et P S — S S e S gk e S S S S e e e el S e S G G e G A s S S S Ay Y G i e S i e o - —— e
[—$—¢—— 3 P S e

Cliente .
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAQO
Data H
Identificacao : Z2a HIPOTESE
DIAGRAMA DE INTERACAO
Angulo (Mom)xd
da Mxd = ~—=rmme—m——
L. N (Ac.hx.fcd)
0 /180 0.31182 / -0.31182
10 /170 0.30397 / -0.30397
20 /160 0.29024 / -0.29024
30 /150 0.26593 / -0.26593
40 /140 0.23373 / -0.23373
50 /130 0.19306 / ~-0.19306
60 /120 0.15201 / -0.15201
70 /110 0.10141 / -0.10141
80 /100 0.05683 / -0.05683
90 / 90 ~0.00000 / -0.00000
Nid = ( Nd / (Ac . fed) ) = 0.079
w=( (As.fyd)/(Ac.fcd) ) = 1.014
DIAGRAMA DE INTERACAQ
Angulo (Mom)xd
da Mxd = ————cmee e
L. N. (Ac.hx.fecd)
0 /180 0.09649 / ~0.09649
10 /170 0.09413 / ~0.09413
20 /160 0.08923 / -0.08923
30 /150 0.08183 / ~0.08183
40 /140 0.07334 / -0.07334
50 /130 0.06713 / ~0.06713
60 /120 0.06237 / -0.06237
70 /110 0.05840 / -0.05840
80 /100 0.04529 / =0.04529
90 / 90 -0.00000 / ~0.00000
Nid = ( N@ / (Ac . fecd) ) = 0.079
w = ( (As.fyd)/(Ac.fcd) ) = 0.169

Norma : NBR-6118
(Mom) yd
Myd = —=—==-—e-—=
(Ac.hy.fcd)
0.00000 / 0.00000
0.04252 / 0.04252
0.08515 / 0.08515
0.13782 / 0.13782
0.19438 / 0.19438
0.25741 / 0.25741
0.31988 / 0.31988
0.38888 / 0.38888
0.43128 / 0.43128
0.44386 / 0.44386
Norma : NBR-6118
{Mom)yd
Myd = ~==—==—===-
(Ac.hy.fcd)
0.00000 / 0.00000
0.01737 / 0.01737
0.03730 / 0.03730
0.05809 / 0.05809
0.07718 / 0.07718
0.08886 / 0.08886
0.09707 / 0.09707
0.10060 / 0.10060
0.10429 / 0.10429
0.10784 / 0.10784
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ENG. ERICO CAMISASSA

Flexo-Compressao Obliqua em

Cliente :

Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data .

Identificacao 3a HIPOTESE

DADOS DO CONCRETO / ACO :

Concreto Armado

Fck (Concretd) ......v.vrenensnenssesnns 1.800
GamA C .. ... ..t vecenertaaranaantacanna 1.400
FYK (ACO) ..ttt it iin ittt rnnnsncnnesns 50.000
Maodulc Elasticidade ACO ........cc0ivenes 21000.000
Classe d0 ACO ... ... .ueiuveroccanncannnsns A

SECAQ EM "1

Base -=> 392.000

Largura Alma -—D> 30.000

Altura Total -=> 240.000

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 - 9.000

Armadura TOTAL : 217.000

ESFORCOS (As excentricidades sao

sttt it P

Nd (Forca Normal Majorada)
excentricidade ex
excentricidade ey

sempre em relacao "a x=b/2 e y=h/2
4+ 3+t 4+ 3+ 4+t 3+ 3+t 3 3+t 1t 3+ 1t 1+ 1 3 1

- 4389.000 Nid = 0.079
--> 89.760 Mix = 0.018
-—> 68.380 Miy = 0.022

.”'”241




ENG. ERICO CAMISASSA

Flexo-Compressao Obliqua em Concreto Armado

A S o T S P S S iy S S gy T S g S S A S ] S S e S . S S o A S R . i S e S -
i+t it s 23 323t e e

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data H
Identificacao : 3a HIPOTESE
DIAGRAMA DE INTERACAO
Angulo (Mom) xd
da Mxd = —=-—mm————
L. N. (Ac.hx.fcd)
0 /180 0.31182 / -0.31182
10 /170 0.30397 / -0.30397
20 /160 0.29024 / -0.29024
30 /150 0.26593 / -0.26593
40 /140 0.23373 / -0.23373
50 /130 0.19306 / ~-0.19306
60 /120 0.15201 / -0.15201
70 /110 0.10141 / ~-0.10141
80 /100 0.05683 / -0.05683
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.079
w={ (As.fyd)/(Ac.fecd) ) = 1.014
DIAGRAMA DE INTERACAO
Angulo {Mom ) xd
da Mxd = -=cmcme——em
L. N. (Ac.hx.fcd)
0 /180 0.09649 / -0.09649
10 /170 0.09413 / -0.09413
20 /160 0.08923 / -0.08923
30 /150 0.08183 / -0.08183
40 /140 0.07334 / -0.07334
50 /130 0.06713 / -0.06713
60 /120 0.06237 / -0.06237
70 /110 0.05840 / ~0.05840
80 /100 0.04529 / -0.04529
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fed}) ) = 0.079
w = ( (As.fyd)/(Ac.fcd) ) = 0.169

Norma NBR-6118
(Mom)yd
Myd = -—-—-r==n--
(Ac.hy.fcd)
0.00000 / 0.00000
0.04252 / 0.04252
0.08515 / 0.08515
0.13782 / 0.13782
0.19438 / 0.19438
0.25741 / 0.25741
0.31988 / 0.31988
0.38888 / 0.38888
0.43128 / 0.43128
0.44386 / 0.44386
Norma : NBR~-6118
{Mom )yd
Myd = ——==crmamuan
(Ac.hy.fecd)
0.00000 / 0.00000
0.01737 / 0.01737
0.03730 / 0.03730
0.05809 / 0.05809
0.07718 / 0.07718
0.08886 / 0.08886
0.09707 / 0.09707
0.10060 / 0.10060
0.10429 / 0.10429
0.10784 / 0.10784

'ifm;}42
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ENG. ERICO CAMISASSA ;223
Flexo-Compressao Obligqua em Concreto Armado

Cliente :
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE QPERACAO
Data :

Identificacac : 4a HIPOTESE

DADUS uDO CONCRETO / ACO :

Fck (CONCreto) ......itireveensnnacsaaan : 1.800
GAMA € ..t v v vt e s e rassaraassannaaacans : 1.400
Fyk (ACO) ..o v i iveerrnnenecnnnnannnasns : 50.000
Modulo Elasticidade Aco ...........0c0. : 21000.000
Classe dO ACD ...t viit v erantasnnsnarsoss : A

SECAQ EM "IV

Base -=> 392.000

Largura Alma - 30.000

Altura Total -=-> 240.000

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 -3 9.000

Armadura TOTAL : 217.000

ESFORCOS : (As excentricidades sao senpre en relacao “a x-blz e y=h/2

Nd (Forca Normal Majorada) -3 4389.000 Nid = 0.079
excentricidade ex -—> 78.140 Mix = 0.01s6
excentricidade ey =3 84.350 Miy = 0.028
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ENG. ERICO CAMISASSA

Flexo-Compressao Obliqua em Concreto Armado

— e ——— T e —— v S T . S e S A S e b o S S D S L e S e St AR P D I S S G S D S . S S A S S S -

O VI A e e T S o e Sy S e — S —— S e S T L e e S — O S —— — T . o —— —
b et b e P e T P

Cliente
Obra : BARRAGEM TAQUARA
Nivel : TORRE DE OPERACAO
Data :
Identificacao : 4a HIPOTESE
DIAGRAMA DE (NTERACAO
Angulo {Mom )xd
da Mxd = -~=—mrm————
L. N. (Ac.hx.fcd)
0 /180 0.31182 / -0.31182
10 /170 0.30397 / -0.30397
20 /160 0.29024 / -0.29024
30 /150 0.26593 / ~0.26593
40 /140 0.23373 / -0.23373
50 /130 0.19306 / ~-0.19306
60 /120 0.15201 / -0.15201
70 /110 0.10141 / -0.10141
80 /100 0.05683 / -0.05683
90 / 90 -0.00000 / -0.00000
Nid = {( Nd / (Ac . fcd) ) = 0.079
w=( (As.fyd)/(Ac.fcd) ) = 1.014
DIAGRAMA DE INTERACAO
Angulo (Mom)xd
da Mxd = ——===r———--
L. N. (Ac.hx.fecd)
0 /180 0.09649 / -0.09649
10 /170 0.09413 / -0.09413
20 /160 0.08923 / -0.08923
30 /1590 0.08183 / -0.08183
40 /140 0.07334 / -0.07334
50 /130 0.06713 / -0.06713
60 /120 0.06237 / -0.06237
70 /110 0.05840 / -0.05840
80 /100 0.04529 / -0.04529
90 / 90 -0.00000 / -0.00000
Nid = ( Nd / (Ac . fcd) ) = 0.079
w = ( (As.fyd)/(Ac.fed) ) = 0.169

Norma : NBR-6118
(Mom}yd
Myd = -—-=—-e———-
(Ac.hy.fcd)
0.00000 / 0.00000
0.04252 / 0.04252
0.08515 / 0.08515
0.13782 / 0.13782
0.19438 / 0.19438
0.25741 / 0.25741
0.31988 / 0.31988
0.38888 / 0.38888
0.43128 / 0.43128
0.44386 / 0.44386
Norma : NBR-6118
{Mom)yd
Myd = ~-——=c——=——m
(Ac.hy.fcd)
0.00000 / 0.00000
0.01737 / 0.01737
0.03730 / 0.03730
0.05809 / 0.05809
0.07718 / 0.07718
0.08886 / 0.08886
0.09707 / 0.09707
0.10060 / 0.10060
0.10429 / 0.10429
0.10784 / 0.10784
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ENG. ERICO CAMISASSA
VIGAS SOBRE BASE ELASTICA

Cliente :

Obra : BARRAGEM TAQUARA - CONDUTO FORCADO

Nivel :

Data :

Identificacao : la HIPOTESE - SEM CARGA DE AGUA

ESQUEMA : L--———=—cecm——a-- L L=1livre - E=zengaste - Bi=rotula

L = 32.00

DADOS DA PECA E DO MEIQ ELASTICO DADOS DO CARREGAMENTO. Em: t-m
-->X LARG COEF.REC. MOD.ELAST. INERCIA CONCENTRADA MOMENTO UNIF.DIST.
0.00 0.00 0.00
3.00 0.00 0.00 2.66
6.00 0.00 0.00 7.97
9.00 0.00 0.00 13.30
12.00 0.00 0.00 18.63
15.00 0.00 0.00 23.94
17.00 0.00 0.00 26.60
20.00 0.00 0.00 23.94
23.00 0.00 0.00 18.63
26.00 0.00 0.00 13.30
29.00 0.00 0.00 7.97
32.00 1.80 18000.00 2750000 0.825700 0.00 0.00 2.66

RESULTADOS EM : t - m

X FLECHA ROTACAO(rd)  MOMENTO CORTANTE
—-——D {x 0,01) {(x 0,001)

6.00 0.001 0.054 0.00 0.00
1.60 0.010 0.055 -1.20 ~1.50
3.00 0.017 0.056 -1.61 0.91
3.20 0.019 0.056 ~1.47 0.48
4.80 0.028 0.087 -1.38 -0.36
6.00 0.034 0.057 -0.34 2.10
6.40 0.037 0.057 0.35 1.38
8.00 0.046 0.056 2.62 1.46
9.00 0.051 0.055 5.30 3.89
9.60 0.055 0.053 7.37 3.00
11.20 0.062 0.046 12.64 3.59
12.00 0.066 0.041 16.22 5.35
12.80 0.069 0.034 19.84 3.70
14.40 0.073 0.019 24.75 2.44
15.00 0.074 0.012 26.21 2.42
16.00 0.075 0.000 27.42 0.00
17.00 0.074 -0.012 26.22 ~2.41
17.60 0.073 -0.019 24.76 -2.43
19.20 0.069 -0.034 19.85 -3.70
20.00 0.066 -0.041 16.23 -5.35
20.80 0.062 ~0.046 12.66 -3.59
22.40 0.055 —0.053 7.38 ~3.00
23.00 0.051 -0.055 5.31 -3.89
24.00 0.046 -0.056 2. 82 ~i.ab
25.60 0.037 -0.057 0.36 -1.38
26.00 0.034 ~0.057 -0.34 -2.10
27.20 0.028 -0.057 -1.38 0.36
28.80 0.019 -0.056 -1.47 -0.48
29.00 0.017 —0.056 -1.61 -0.91
30. 40 0.010 -0.055 -1.20 1.50 1 2410
32.00 0.001 -0.054 -0.01 -0.00 ~
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ENG. ERICO CAMISASSA 51?7/
VIGAS SOBRE BASE ELASTICA

Cliente :

Obra : BARRAGEM TAQUARA - CONDUTO FORCADO

Nivel :

Data :

Identificacao : 2a HIPOTESE - COM CARGA DE AGUA

ESQUEMA : L--—==—mcre———— L L=livre - E=engaste - A=rotula

L = 32.00

DADOS DA PECA E DO MEIO ELASTICO DADOS DO CARREGAMENTO. Em: t-m
-->X LARG COEF.REC. MOD.ELAST. INERCIA CONCENTRADA MOMENTO UNIF.DIST.
0.00 0.00 0.00
3.00 0.00 0.00 12.80
6.00 0.00 0.00 13.55
9.00 0.00 0.00 14.31
12.00 0.00 0.00 15.07
15.00 0.00 0.00 15.82
17.00 0.00 0.00 26.60
20.00 0.00 0.00 23.94
23.00 0.00 0.00 18.63
26.00 0.00 0.00 13.30
29.00 0.00 0.00 7.97
32.00 1.80 18000.00 2750000 0.825700 0.00 0.00 2.66

RESULTADOS EM : t - m

X FLECHA ROTACAO(rd) MOMENTO CORTANTE
-—=> (x 0,01) (x 0,001)
0.00 0.038 0.007 0.00 0.00
1.60 0.039 0.007 -0.43 -0.53
3.00 0.040 0.007 -1.17 -0.54
3.20 0.040 0.007 -1.29 -0.65
4.80 0.041 0.009 =2.77 -1.20
6.00 0.043 0.011 -4.18 -1.14
6.40 0.043 0.011 -4.68 -1.32
8.00 0.045 0.015 -6.86 -1.41
9.00 0.047 0.019 -7.98 -0.83
9.60 0.048 0.021 -8.43 -0.65
11.20 0.052 0.027 -8.10 1.07
12.00 0.054 0.030 -6.57 2.74
12.80 0.057 ¢.031 -3.71 4.43
14.40 0.062 0.030 7.65 9.77
15.00 0.063 0.028 14.31 12.43
16.00 0.066 0.019 23.91 6.78
17.00 0.067 0.007 28.18 1.75
17.60 0.067 -0.000 28.84 0.46
19.20 0.066 -0.020 26.66 -3.19
20.00 0.064 -0.029 23.16 -5.56
20.80 0.061 -0.036 19.23 -4.28
22.40 0.054 -0.048 12.54 -4.09
23.00 0.051 -0.051 9.81 =-5.00
~..0C 0.046 -0.054 6.06 ~2.50
25.60 0.037 -0.057 2.32 -2.17
26.00 0.035 ~0.057 1.33 -2.82
27.20 0.028 -0.057 -0.45 -0.14
28.80 0.019 -0.057 -1.15 -0.73
29.00 0.018 -0.057 -1.34 -1.14
30.40 0.010 -0.056 -1.24 1.41
32.00 0.001 -0.055 -0.02 -0.01
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ENG. ERICO CAMISASSA F1. 1 ;34
PORTICO
Identificacao : C:TAQUA

Titulo : BARRAGEM TAQUARA - CONDUTO FORCADO
Numero de barras ........... : 16
Numeroc de NOS . ....:cccvvave : 16
Numero de carregamentos..... : 1
Numero de Apoios ........... : 5
Numerc de barras c/liberacoes: 0

Coordenadas dos hos

No® X Y ! No*® X Y
1 0.000 0.000 ! 2 0.350 0.000
3 0.700 0.000 4 1.080 0.000
5 1.400 0.000 | 6 0.000 0.350
7 0.000 0.700 | 8 0.000 1.050
9 1.400 0.350 10 1.400 0.700
11 1.400 1.050 12 0.000 1.400
13 0.350 1.400 | 14 0.700 1.400
15 1.050 1.400 | 16 1.400 1.400
Propriedades dos Materiais das Barras.
De ---> Ate’ E = Modulo Def. Long. G = Modulo Def. Trans.
H 3+t i+t i+ >+ -+ 4+ -+ 3 -+ - -+
1 16 27500000 8800000
Propriedades Geometricas das Barras.
De ~-=> Ate’ Mom.Inercla Area Fat.Forma
34—+t + 1+t 4+ttt 1ttt 1+ 1+ttt -+ttt -ttt 1+t 1
1 16 0.00530 0.40000 1.00
Incidencia dos No's das Barras
Barra No'-J No -K Comprimento ! Barra No -J No'-K Comprimento
EEEEESEE=SESESSSIESSSEXESEZE=sSzss= | zomsooossorrosssiso—sssoosSoodzss=ss
1 1 2 0.35 | 2 2 3 0.35
3 3 4 0.35 | 4 4 5 0.35
5 1 6 0.35 | 6 6 7 0.35
7 7 8 0.35 : B B 12 0.35
9 5 9 .35 | 10 9 10 0.35
11 10 11 0.35 ! 12 11 16 0.35
13 12 13 0.35 ! 14 13 14 0.35
15 14 15 0.35 | 16 15 16 0.35
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ENG. ERICO CAMISASSA Fl. 2 52,
PORTICO
Identificacac
Titulo

C:TAQUA
BARRAGEM TAQUARA - CONDUTO FORCADO

Restricoes nos apoios

No* Translacao X(->) Translacao Y(~) Rotacao Z (G)
1 Impedido K mola Liberado
1 35000 0
2 Liberado K mola Liberado
0 35000 0
3 Liberado K mola Liberado
0 35000 0
4 Liberado K mola : Liberado
0 35000 0
5 Liberado K mola Liberado
0 35000 0
CARREGAMENTO No 1
Titulo : UNICO
Barras com cargas .. : 12
Nos COmR cargas .. : 0
Carregamento das barras : .
Barra Tipo de Carga Dist.a Ext.b Carga 1 Carga 2
44+ 1+ ¢+ 1+t ¢+ 1+ + -+ -+ 31+ -+ 3+t + -+t 314+ttt -+t
5 Unif.Dist. L 0.000 0.3500 492.500 492.500
6 Unif.Dist. L 0.000 0.3500 492.500 492.500
7 Unif.Dist. L 0.000 0.3500 492.500 492.500
8 Unif.Dist. L 0.000 0.3500 492.500 492.500
9 Unif.Dist. L 0.000 0.3500 -492.500 -492.500
10 Unif.Dist. L 0.000 0.3500 -492.500 ~-492.500
11 Unif.Dist. L 0.000 0.3500 -492.500 -492.500
12 Unif.Dist. L 0.000 0.3500 -492.500 -492.500
13 Unif.Dist. L 0.000 0.3500 492.500Q 492.5400
14 Unif.Dist. L 0.000 0.3500 492.500 492.500
15 Unif.Dist. L 0.000 0.3500 492.500 492.500
16 Unif.Dist. L 0.000 0.3500 492.500 492.500

INTRAN




ENG. ERICO CAMISASSA Fi. 1 jE?
PORTICDO PLANDO
Identificacao : C:TAQUA
Titulo :  BARRAGEM TAQUARA - CONDUTO FORCADO

T —— v i S o — - - ke i s o —— i v i S g i A I S S Y M St S S A S S G . e S T SA e S S e S S i S A -
B+ 4+ + + + 3+ -+ 1+ 4 2+t 4+ -4 Pt =y R e 3

DESLOCAMENTOS DOS NO'S

Ny Ty —— A ——— Y i T — i e o S S Y S S A e A AN S S U S A S G S e S oo A —— e e S
-+ ¢+ 4 4+ 4 44+ 1+ 12+ 4+t g 3 3 At 43 -t I e

No* Carr. Transl. X(->) Transl. Y(") Rotacao Z(Rd)(G)
1 1 -0.000000  -0.003958  -0.000039
2 1 -0.000011  -0.003933  0.000038
3 1 -0.000021  -0.003918  -0.000000
4 1 -0.00003z2  -0.003933  -0.000038
_-;‘q---z ----- :5T666043 -0.003958 0?000039-
6 1 0.000053  -0.003969  -0.000087
N 0.000077  -0.003980  0.000002
s 1 0.000051  -0.003991  0.000082
"9 1 0.00009  -0.003963  0.000087
10 1 -0.000120  -0.003980  -0.000002
11 1 -0.000093  -0.003991  -0.000082
1z 1 0.000001  -0.004002  0.000009
13 1 -0.000010  -0.004044  -0.000068
14 1 -0.000021  -0.004067  -0.000000
15 1 -0.000033  -0.004044  0.000068
16 1 -0.000044  -0.004002  -0.000009

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

- — e — . — A = — ) —— — ——

1 1 1 334.709 -206.212 -68.335
2 ~334.709 206.212 ~-3.840
2 1 2 334.709 -68.561 3.840
3 -334.709 68.561 -27.836
3 1 2 334./09 68.561 27.836
4 ~-334.709 -68.561 -3.840
4 1 4 334.709 206.212 3.840
5 -334.709 -206.212 68.335




ENG. ERICO CAMISASSA Fl1. 2

PORTICO PLANDO
Identificacao : C:TAQUA
Titulo BARRAGEM TAQUARA - CONDUTO FORCADO

BARRA Car. NO _ NORMAL(->) CORTANTE(") _MOM.FLETOR(G)
Ts 11 344750 334.709 68.335
6  -344.750 -162.334 18.648
6 1 6 344.750 162.334 -18.648
7  -344.750 10.041 45.299
7 17 344.750 -10.041 -45.299
8  -344.750 182.416 11.619
8 1 8 344.750 ~182.416 -11.619
12 ~344.750 354.791 -82.393
9 1 s 344.750 ~334.709 -68.335
9  -344.750 162.334 -18.648
10 1 9 344.750 -162.334 18.648
10 -344.750 210.041 -45.299
11 1 10 344.750 10.041 45.299
11 -344.750 ~182.416 -11.619
12 1 11 344.750 182.416 11.619
16  -344.750 -354.791 82.393
13 1 12 354.791 344.750 82.393
13 -354.791 ~172.375 8.104
14 1 13 354.791 172.375 -8.104
14  -354.791 ~0.000 38.270
15 1 14 354.791 0.000 ~38.270
15  -354.791 172.375 8.104
16 1 15 354.791 ~172.375 -8.104
16  -354.791 344.750 -82.393

. e W Al T S — O — . A — S st e S S —

S e ST Gais S S P S Y A T — L . i " — . . S - =

Forca Y (+ ™) Mom. Fletor (+G)

1 1 0.000 138.538 0.000
2 1 0.000 137.652 0.000
3 1 0.000 137. 121 0.000
4 1 0.000 137. 652 0.000
llh'ﬂl \)d

ENG. ERICO CAMISASSA Fl. 3




PORTICO PLANO 39
Identificacao : C:TAQUA

Titulo :  BARRAGEM TAQUARA - CONDUTO FORCADO
No® Car Forca X (+=->) Forca Y (+ *) Mom. Fletor (+G)
5 1 0.000 138.538 o.000

ITANTs
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