
CÁLCULO HIDRÁULICO
COLETOR GRAVÍTICO DE ÁGUAS RESIDUAIS

2022
CHSAN_REV_A1

No troço Acumulado No troço Acumulado No troço Acumulado
CVR15 1.2 92.46 91.26 0
CVR16 50 1.3 92.2 90.9 -0.72% 0 0 0 0 0 0
CVR17 30 1.7 92.38 90.68 -0.73% 0 0 0 0 0 0
CVR18 43.2 2.75 93.12 90.37 -0.72% 0 0 0 0 0 0
CVR19 59 3 92.93 89.93 -0.75% 0 0 0 0 0 0
CVR20 30.7 2.3 92 89.7 -0.75% 0 0 0 0 0 0

CVR20A 18 1.93 91.29 89.36 -1.89% 252 252 252 252 252 252
CVR21 36 1.2 89.89 88.69 -1.86% 137 389 137 389 137 389
CVR22 50 1.5 87.15 85.65 -6.08% 0 389 0 389 0 389
CVR23 33.8 1.7 86.62 84.92 -2.16% 0 389 0 389 0 389
CVR24 28.4 1.5 85.17 83.67 -4.40% 0 389 338 727 338 727

CVR24.1 6.6 2.1 85.7 83.6 -1.06% 0 389 0 727 0 727
CVR24.2 20.1 2.5 85.97 83.47 -0.65% 0 389 0 727 0 727
CVR25 5.6 2.3 85.66 83.36 -1.96% 0 389 0 727 0 727
CVR26 26.2 1.6 83.34 81.74 -6.18% 0 389 0 727 0 727
CVR27 23.9 1.6 81.54 79.94 -7.53% 0 389 0 727 0 727
CVR28 25.4 2.4 79.14 76.74 -12.60% 0 389 0 727 455 1182

CVR28.1 9.5 2.5 79.13 76.63 -1.16% 0 389 0 727 0 1182
CVR29 46.1 1.6 77.79 76.19 -0.95% 0 389 0 727 0 1182
CVR30 54 1.6 76.59 74.99 -2.22% 0 389 0 727 0 1182
CVR31 21.9 1 75.37 74.37 -2.83% 0 389 0 727 0 1182
CVR32 15.1 0.6 73.99 73.39 -6.49% 0 389 0 727 0 1182
CVR33 18.1 0.33 73.57 73.24 -0.83% 0 389 0 727 0 1182
CVR34 24 0.9 74.02 73.12 -0.50% 0 389 0 727 0 1182
CVR35 38.1 1.2 73.31 72.11 -2.65% 0 389 0 727 0 1182
CVR36 14 2 73.63 71.63 -3.43% 0 389 0 727 0 1182

CVREXT 14 1.4 72.56 71.16 -3.36% 0 389 0 727 0 1182
-

CVR01 3.5 92.7 89.2 0 0 338 338 338 338
CVR02 25 3.8 92.79 88.99 -0.84% 0 0 0 338 0 338
CVR03 18 3.9 92.75 88.85 -0.78% 0 0 0 338 0 338
CVR04 47.5 4.1 92.56 88.46 -0.82% 0 0 0 338 0 338
CVR05 50 4.3 92.36 88.06 -0.80% 0 0 0 338 0 338
CVR06 11.6 4.35 92.32 87.97 -0.78% 0 0 0 338 0 338
CVR07 11.6 4.4 92.27 87.87 -0.86% 0 0 0 338 0 338
CVR08 25 4.5 92.17 87.67 -0.80% 0 0 0 338 0 338
CVR09 50 4.7 91.98 87.28 -0.78% 0 0 0 338 0 338
CVR10 19.6 4.75 91.89 87.14 -0.71% 0 0 0 338 0 338
CVR11 27 4.85 91.79 86.94 -0.74% 0 0 0 338 0 338
CVR12 24.5 4.5 91.25 86.75 -0.78% 0 0 0 338 0 338
CVR13 21.9 3.5 90.02 86.52 -1.05% 0 0 0 338 0 338
CVR14 30.4 1.6 87.81 86.21 -1.02% 0 0 0 338 0 338
CVR24 22.5 1.2 85.17 83.97 -9.96% 0 0 0 338 0 338

CVRF01 1.2 91.95 90.75 24 24 24 24 24 24
CVRF02 54 1.25 91.63 90.38 -0.69% 47 71 47 71 47 71
CVRF03 54 1.3 91.32 90.02 -0.67% 36 107 36 107 36 107
CVRF04 54 1.35 91 89.65 -0.69% 30 137 30 137 30 137
CVRF05 12 1.4 90.92 89.52 -1.08% 0 137 0 137 0 137
CVR21 21.7 1.2 89.89 88.69 -3.82% 0 137 0 137 0 137

Caixa
Distância Entre 

Caixas (m)
Profundidade da 

Caixa (m)
Cota Terreno (m) Cota Soleira (m) Inclinação Troço %

Pop Calc 1ª Fase Pop Calc 1ª+2ª Fase Pop Calc Todas as Fases
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CVR15 1.2
CVR16 50 1.3
CVR17 30 1.7
CVR18 43.2 2.75
CVR19 59 3
CVR20 30.7 2.3

CVR20A 18 1.93
CVR21 36 1.2
CVR22 50 1.5
CVR23 33.8 1.7
CVR24 28.4 1.5

CVR24.1 6.6 2.1
CVR24.2 20.1 2.5
CVR25 5.6 2.3
CVR26 26.2 1.6
CVR27 23.9 1.6
CVR28 25.4 2.4

CVR28.1 9.5 2.5
CVR29 46.1 1.6
CVR30 54 1.6
CVR31 21.9 1
CVR32 15.1 0.6
CVR33 18.1 0.33
CVR34 24 0.9
CVR35 38.1 1.2
CVR36 14 2

CVREXT 14 1.4
-

CVR01 3.5
CVR02 25 3.8
CVR03 18 3.9
CVR04 47.5 4.1
CVR05 50 4.3
CVR06 11.6 4.35
CVR07 11.6 4.4
CVR08 25 4.5
CVR09 50 4.7
CVR10 19.6 4.75
CVR11 27 4.85
CVR12 24.5 4.5
CVR13 21.9 3.5
CVR14 30.4 1.6
CVR24 22.5 1.2

CVRF01 1.2
CVRF02 54 1.25
CVRF03 54 1.3
CVRF04 54 1.35
CVRF05 12 1.4
CVR21 21.7 1.2

Caixa
Distância Entre 

Caixas (m)
Profundidade da 

Caixa (m)

l/hab/dia l/hab/dia

Caudal 
Cálculo - 

Qin

Caudal 
Cálculo - 

Qfi

No troço Acumulado No troço Acumulado

0 0 4.54 0 0 0 0 0 0 3.25 0 0 0 0
0 0 4.54 0 0 0 0 0 0 3.25 0 0 0 0
0 0 4.54 0 0 0 0 0 0 3.25 0 0 0 0
0 0 4.54 0 0 0 0 0 0 3.25 0 0 0 0
0 0 4.54 0 0 0 0 0 0 3.25 0 0 0 0

0.3544 0.315 4.54 1.4301 0.1063 0.0945 1.5246 0.315 0.315 3.25 1.0238 0.0945 0.0945 1.1183
0.1927 0.4863 4.54 2.2078 0.0578 0.1459 2.3537 0.1713 0.4863 3.25 1.5805 0.0514 0.1459 1.7264

0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.4863 3.25 1.5805 0 0.1459 1.7264
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.4863 3.25 1.5805 0 0.1459 1.7264
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0.4225 0.9088 3.25 2.9536 0.1268 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.9088 3.25 2.9536 0 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.9088 3.25 2.9536 0 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.9088 3.25 2.9536 0 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.9088 3.25 2.9536 0 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 0.9088 3.25 2.9536 0 0.2726 3.2262
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0.5688 1.4775 3.25 4.8019 0.1706 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452
0 0.4863 4.54 2.2078 0 0.1459 2.3537 0 1.4775 3.25 4.8019 0 0.4433 5.2452

0 0 0 0 0 0 0 0.4225 0.4225 0 0 0.1268 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268
0 0 0 0 0 0 0 0 0.4225 0 0 0 0.1268 0.1268

0.0338 0.03 0 0 0.0101 0.009 0.009 0.03 0.03 0 0 0.009 0.009 0.009
0.0661 0.0888 0 0 0.0198 0.0266 0.0266 0.0588 0.0888 0 0 0.0176 0.0266 0.0266
0.0506 0.1338 0 0 0.0152 0.0401 0.0401 0.045 0.1338 0 0 0.0135 0.0401 0.0401
0.0422 0.1713 0 0 0.0127 0.0514 0.0514 0.0375 0.1713 0 0 0.0113 0.0514 0.0514

0 0.1713 0 0 0 0.0514 0.0514 0 0.1713 0 0 0 0.0514 0.0514
0 0.1713 0 0 0 0.0514 0.0514 0 0.1713 0 0 0 0.0514 0.0514

Capitação Cálculo Caudal de Infiltração Capitação Cálculo
135 30% 135

1ª Fase do Loteamento em Funcionamento Todas das Fases do Loteamento em Funcionamento

Caudal Doméstico Caudal de Infiltação Caudal Doméstico Caudal de Infiltação

Acumulado 
(l/s)

l/s
No troço 

(l/s)
Caudal Médio (l/s) Factor de 

Ponta
Caudal de Ponta 
Acumulado (l/s)

Caudal Médio (l/s) Factor de 
Ponta

Caudal de Ponta 
Acumulado (l/s)

No troço 
(l/s)

Acumulado 
(l/s)

l/s
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CVR15 1.2
CVR16 50 1.3
CVR17 30 1.7
CVR18 43.2 2.75
CVR19 59 3
CVR20 30.7 2.3

CVR20A 18 1.93
CVR21 36 1.2
CVR22 50 1.5
CVR23 33.8 1.7
CVR24 28.4 1.5

CVR24.1 6.6 2.1
CVR24.2 20.1 2.5
CVR25 5.6 2.3
CVR26 26.2 1.6
CVR27 23.9 1.6
CVR28 25.4 2.4

CVR28.1 9.5 2.5
CVR29 46.1 1.6
CVR30 54 1.6
CVR31 21.9 1
CVR32 15.1 0.6
CVR33 18.1 0.33
CVR34 24 0.9
CVR35 38.1 1.2
CVR36 14 2

CVREXT 14 1.4
-

CVR01 3.5
CVR02 25 3.8
CVR03 18 3.9
CVR04 47.5 4.1
CVR05 50 4.3
CVR06 11.6 4.35
CVR07 11.6 4.4
CVR08 25 4.5
CVR09 50 4.7
CVR10 19.6 4.75
CVR11 27 4.85
CVR12 24.5 4.5
CVR13 21.9 3.5
CVR14 30.4 1.6
CVR24 22.5 1.2

CVRF01 1.2
CVRF02 54 1.25
CVRF03 54 1.3
CVRF04 54 1.35
CVRF05 12 1.4
CVR21 21.7 1.2

Caixa
Distância Entre 

Caixas (m)
Profundidade da 

Caixa (m)

Caudal 
Secção Cheia - 

Qf

Força Tractiva Secção 
Cheia

Força Tractiva - 
Ano 0

Velocidade - Vfi - 
Ano H

m/s
- -

20.13 0.919 3.006 0 0 0.025 0.3176 0.000145934 0.002751444 0.198 0.025 0.3176 0.000145934 0.002751444 0.15
20.32 0.928 3.062 0 0 0.025 0.3176 0.000145934 0.002751444 0.202 0.025 0.3176 0.000145934 0.002751444 0.151
20.1 0.918 2.996 0 0 0.025 0.3176 0.000145934 0.002751444 0.197 0.025 0.3176 0.000145934 0.002751444 0.15

20.49 0.935 3.114 0 0 0.025 0.3176 0.000145934 0.002751444 0.205 0.025 0.3176 0.000145934 0.002751444 0.153
20.54 0.938 3.128 0 0 0.025 0.3176 0.000145934 0.002751444 0.206 0.025 0.3176 0.000145934 0.002751444 0.153
32.61 1.489 7.886 0.0343 0.0468 0.1643 0.8347 0.002350546 0.016862493 3.185 0.1363 0.7563 0.001792889 0.014195246 0.725
32.37 1.478 7.77 0.0533 0.0727 0.2081 0.9474 0.003300773 0.020862476 3.883 0.1769 0.8682 0.002614876 0.018034946 0.844
58.5 2.671 25.384 0.0295 0.0402 0.1504 0.7965 0.002068131 0.015548048 9.453 0.1248 0.7221 0.001576435 0.013072607 1.232

34.87 1.592 9.017 0.0495 0.0675 0.2003 0.928 0.003124947 0.020164072 4.355 0.17 0.85 0.002469345 0.017395879 0.888
49.77 2.272 18.376 0.0648 0.0473 0.1653 0.8374 0.002371274 0.016956351 7.463 0.1962 0.9178 0.003034519 0.019798182 1.382
24.43 1.115 4.428 0.1321 0.0963 0.2428 1.0305 0.004109315 0.023878387 2.533 0.2827 1.1212 0.005088262 0.02717502 0.838
19.08 0.871 2.7 0.1691 0.1234 0.2736 1.1009 0.004860928 0.026439597 1.71 0.3186 1.1995 0.006005895 0.02998203 0.699
33.25 1.518 8.201 0.097 0.0708 0.2052 0.9402 0.003234934 0.020602919 4.047 0.2438 1.0328 0.004132934 0.023962148 1.048
58.99 2.693 25.815 0.0547 0.0399 0.1498 0.7948 0.002056036 0.015490174 9.578 0.1795 0.875 0.002670421 0.018274907 1.553
65.11 2.972 31.444 0.0495 0.0361 0.1406 0.7687 0.001875387 0.014608905 11.003 0.17 0.85 0.002469345 0.017395879 1.658
84.21 3.844 52.598 0.0623 0.028 0.1212 0.7112 0.001510854 0.012720792 16.026 0.1925 0.9084 0.002952422 0.019461884 2.311
25.53 1.166 4.834 0.2055 0.0922 0.2371 1.0171 0.00397301 0.023390503 2.708 0.3517 1.2697 0.006877948 0.032437044 0.985
23.18 1.058 3.985 0.2263 0.1015 0.2497 1.0465 0.004274958 0.024461109 2.335 0.3694 1.3065 0.007351127 0.033692097 0.917
35.37 1.615 9.278 0.1483 0.0665 0.1988 0.9243 0.003091983 0.020031235 4.451 0.2989 1.1569 0.005498875 0.028461745 1.251
39.92 1.822 11.82 0.1314 0.059 0.1872 0.8949 0.00283661 0.018980542 5.373 0.282 1.1196 0.005070178 0.02711714 1.367
60.44 2.759 27.096 0.0868 0.0389 0.1474 0.7881 0.002008756 0.015262631 9.906 0.2292 0.9985 0.003787529 0.022713886 1.839
21.6 0.986 3.46 0.2428 0.109 0.2579 1.0653 0.004473537 0.025145638 2.084 0.3834 1.3354 0.007729461 0.034659427 0.871

16.78 0.766 2.088 0.3126 0.1403 0.2913 1.1402 0.005305115 0.027861037 1.393 0.4375 1.4455 0.009213905 0.038168856 0.721
38.63 1.764 11.068 0.1358 0.0609 0.1904 0.9031 0.00290666 0.019272674 5.109 0.2866 1.1298 0.005185935 0.027485842 1.335
43.93 2.006 14.314 0.1194 0.0536 0.1775 0.8698 0.002627888 0.018091352 6.203 0.2693 1.0912 0.00475393 0.02608747 1.466
43.47 1.985 14.016 0.1207 0.0541 0.1784 0.8721 0.002646655 0.018172495 6.101 0.2707 1.0944 0.00478911 0.02620368 1.455

- -
21.74 0.993 3.507 0.0058 0 0.025 0.3176 0.000145934 0.002751444 0.231 0.0607 0.4979 0.000545947 0.006565865 0.289
20.92 0.955 3.247 0.0061 0 0.025 0.3176 0.000145934 0.002751444 0.214 0.0617 0.502 0.000559086 0.006668961 0.281
21.5 0.981 3.428 0.0059 0 0.025 0.3176 0.000145934 0.002751444 0.226 0.0611 0.4995 0.000551051 0.006606018 0.287

21.22 0.969 3.34 0.006 0 0.025 0.3176 0.000145934 0.002751444 0.22 0.0614 0.5008 0.00055522 0.006638717 0.284
20.9 0.954 3.239 0.0061 0 0.025 0.3176 0.000145934 0.002751444 0.213 0.0617 0.502 0.000559086 0.006668961 0.281

22.03 1.006 3.599 0.0058 0 0.025 0.3176 0.000145934 0.002751444 0.237 0.0607 0.4979 0.000545947 0.006565865 0.293
21.22 0.969 3.34 0.006 0 0.025 0.3176 0.000145934 0.002751444 0.22 0.0614 0.5008 0.00055522 0.006638717 0.284
20.95 0.957 3.257 0.0061 0 0.025 0.3176 0.000145934 0.002751444 0.215 0.0617 0.502 0.000559086 0.006668961 0.282
20.05 0.915 2.982 0.0063 0 0.025 0.3176 0.000145934 0.002751444 0.197 0.0624 0.5049 0.000568498 0.006742288 0.271
20.42 0.932 3.093 0.0062 0 0.025 0.3176 0.000145934 0.002751444 0.204 0.0621 0.5037 0.000564591 0.006711905 0.276
20.89 0.954 3.238 0.0061 0 0.025 0.3176 0.000145934 0.002751444 0.213 0.0617 0.502 0.000559086 0.006668961 0.281
24.31 1.11 4.385 0.0052 0 0.025 0.3176 0.000145934 0.002751444 0.289 0.0587 0.4894 0.000519334 0.006354277 0.316
23.96 1.094 4.257 0.0053 0 0.025 0.3176 0.000145934 0.002751444 0.281 0.059 0.4907 0.00052335 0.006386449 0.313
74.86 3.418 41.564 0.0017 0 0.025 0.3176 0.000145934 0.002751444 2.739 0.0308 0.3528 0.00019909 0.00337913 0.639

- -
19.64 0.897 2.861 0.0014 0.0014 0.0283 0.3381 0.000175583 0.00310972 0.213 0.0283 0.3381 0.000175583 0.00310972 0.159
19.37 0.884 2.783 0.0021 0.0021 0.0341 0.3715 0.000231826 0.003736694 0.249 0.0341 0.3715 0.000231826 0.003736694 0.177
19.64 0.897 2.861 0.0026 0.0026 0.0382 0.3934 0.000274367 0.004176203 0.286 0.0382 0.3934 0.000274367 0.004176203 0.193
24.69 1.127 4.523 0.0021 0.0021 0.0341 0.3715 0.000231826 0.003736694 0.405 0.0341 0.3715 0.000231826 0.003736694 0.226
46.4 2.118 15.969 0.0011 0.0011 0.0258 0.3226 0.000152838 0.002836939 1.085 0.0258 0.3226 0.000152838 0.002836939 0.353

Verificações

Velocidade Secção 
Cheia - Vf

Caudal de Cálculo/ 
Caudal Secção Cheia

1ª FASE EM FUNCIONAMENTO TODAS AS FASE EM FUNCIONAMENTO

X (rad)l/s N/m2 Qfi/Qf Qin/Qf Y/D R (m) m/sS (m2) R (m) N/m2 Y/D X (rad) S (m2)
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