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Capítulo 1 

1.  Introducción 



 

 

 

1.1 Antecedentes 



 

 

 



 

 

 

1.2 Justificación 



 

 

 

1.3 Objetivos 

1.3.1 Objetivo General 

1.3.2 Objetivos Específicos 

▪ 

▪ 

▪ 
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1.4 Estructura del documento 



 

 

 



 

 

Capítulo 2 

2.  Marco teórico 

2.1 Alcantarillado 

2.1.1  Tipos de aguas residuales 

▪ Aguas residuales domesticas:

▪ Aguas residuales industriales:

▪ Aguas lluvias:



 

 

 

2.1.2 Tipos de alcantarillados 

▪ Alcantarillados convencionales:

▪ Alcantarillados no convencionales:



 

2.1.3 Clasificación de las tuberías  

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 

2.2 Sistema de Tratamiento 

2.2.1 Sistema centralizado de plantas de tratamiento 



 

 

 

2.2.2 Sistema descentralizado de plantas de tratamiento 



 

Prototipos de sistemas descentralizados integrados y sostenibles 

▪ 
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Capítulo 3 

3.  Metodología 



 

 

 

3.1 Recopilación de Información 
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3.2 Diseño Hidráulico de Alcantarillado Sanitario 

3.2.1 Estimación de la Población (P) 

𝑃 = #𝐻𝑎𝑏/𝑃𝑟𝑒𝑑𝑖𝑜 ∗ #𝑃𝑟𝑒𝑑𝑖𝑜𝑠

𝑃 = 6 ℎ𝑎𝑏 ∗ 214 = 1284 ℎ𝑎𝑏

3.2.2 Definición del Nivel de Complejidad del Sistema 



 

 

 

3.2.3 Consumo Neto de Agua Potable (C) 

3.2.4 Periodo de Diseño 

3.2.5 Área de Drenaje de Aguas Sanitarias (A) 

3.2.6 Densidad Poblacional (D) 

D =
P

A



 

𝐷 =
1284 ℎ𝑎𝑏

21.985579 ℎ𝑎
 

𝐷 = 58.4019 ℎ𝑎𝑏/ℎ𝑎 ≅ 59 ℎ𝑎𝑏/ℎ𝑎 

3.2.7 Coeficiente de Retorno (CR) 

3.2.8 Coeficiente de Conexiones Erradas (CCE) 

3.2.9 Coeficiente de Infiltración (CINF) 



 

 

 

3.2.10 Distribución de la Red de Colectores 

▪ 

▪ 

▪ 

▪ 

▪ 

3.2.11 Determinación de Caudales 



 

▪ Caudal de Aguas Domesticas (QD):  

𝑄 =
𝐶𝑅 ∗ 𝐶 ∗  𝐷

84600 𝑠𝑒𝑔

 

𝑄 =
0.85 ∗ 140 𝑙/ℎ𝑎𝑏 ∗ 𝑑𝑖𝑎 ∗ 59 ℎ𝑎𝑏/ℎ𝑎

86400 𝑠𝑒𝑔
 

𝑄 = 0.081262 𝑙/𝑠 ∗  ℎ𝑎 

▪ Caudal de Aguas Industriales (QI):  

▪ Caudal de Aguas Comerciales (QC):  

 

▪ Caudal de Aguas Institucionales (QIN):  



 

 

 

▪ Caudal Medio Diario (QMD):  

𝑄𝑀𝐷 = 𝑄𝐷 + 𝑄𝐼 + 𝑄𝐶 + 𝑄𝐼𝑁 

▪ Caudal Máximo Horario (QMH): 

𝑄𝑀𝐻 = 𝑄𝑀𝐷 ∗ 𝐹 

▪ Factor de Mayoración (F):  

𝐹 = 1 + 
14

( 4 + √𝑃 )
 

▪ Caudal de Diseño (Qd): 

𝑄𝑑 = 𝑄𝑀𝐻 + 𝑄𝐼𝑁𝐹 + 𝑄𝐶𝐸

 



 

3.2.12 Pendiente Mínima 

3.2.13 Diámetro Teórico 

𝐷 = 1.548 ∗ (
𝑛𝑄

𝑆1/2
)
3/8

 

3.2.14 Diámetro Interno Real Mínimo 



 

 

 



 

3.2.15 Relaciones Hidráulicas para Secciones Circulares 



 

 

 

3.2.16 Velocidad Mínima 



 

3.2.17 Velocidad Máxima 

3.2.18 Esfuerzo Cortante Mínimo 

𝜏 =  𝛾𝑅𝑆 

3.2.19 Pérdidas de Energía  

𝑆𝑢𝑏𝑐𝑟𝑖𝑡𝑖𝑐𝑜 1 > 𝑁𝐹 >  1 𝑆𝑢𝑝𝑒𝑟𝑐𝑟𝑖𝑡𝑖𝑐𝑜 

▪ Para régimen Subcrítico: 

ℎ𝑇  = ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛 + ℎ𝐶𝑢𝑟𝑣𝑎 



 

 

 

𝑉 
2

2 g

𝑟𝑐 = 
𝐷𝑝

2 ∗ tan (
𝛼
2)

α

𝑟𝑐

𝐷𝑠

ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛 = 𝑘 | 
𝑉2 

2

2 g
− 
𝑉1 

2

2 g
 |



 

𝑉2 
2

2 g

𝑉1 
2

2 g

▪ Para régimen Supercrítico: 

ℎ𝑇  = 40 % ∗ 𝐸 

3.3 Diseño Hidráulico de Alcantarillado Pluvial 

3.3.1 Área de Drenaje 

3.3.2 Periodo de Diseño 

3.3.3 Distribución de la Red de Colectores 



 

 

 

3.3.4 Determinación de Caudal de Diseño 

𝑄𝑑 = 2.78 𝐶𝐸𝐼𝐴 

 

3.3.5 Coeficiente de Escorrentía (CE) 



 

3.3.6 Intensidad de la Precipitación (I) 

3.3.7 Periodo de Retorno 



 

 

 

3.3.8 Tiempo de Concentración (Tc) 

𝑇𝑐 = 𝑇𝑒 + 𝑇𝑡 

 

▪ Tiempo de Entrada (Te) 

𝑇𝑒 = 
𝐿

(60 ∗ 𝑉𝑠)
 

 

𝑉𝑠 = 𝑎 ∗ 𝑆
1/2 

 



 

▪ Tiempo de Recorrido (Tt): 

𝑇𝑡 = 
𝐿𝑐

60 ∗ 𝑉

3.3.9 Diámetro Interno Real Mínimo 



 

 

 

3.3.10 Velocidad Mínima 

3.3.11 Velocidad Máxima 

3.3.12 Esfuerzo Cortante Mínimo 

3.4 Diseño de Sistema de Tratamiento de Aguas Residuales 

(STAR) 



 

3.4.1 Trampa de Grasas 

▪ Caudal de Diseño (QdTG) 

𝑄𝑑𝑇𝐺 = 6.654 
𝑙
𝑠⁄ = 0.006654 𝑚3/𝑠

▪ Tiempo de Retención Hidráulico (TrTG) 

▪ Volumen de la Trampa de Grasas (VTG) 



 

 

 

𝑉𝑇𝐺 = 𝑄𝑑𝑇𝐺 ∗  𝑇𝑟𝑇𝐺

▪ Velocidad Ascendente (VATG) 

▪ Área Superficial (AsTG) 

𝐴𝑠𝑇𝐺 = 
𝑄𝑑𝑇𝐺
𝑉𝐴𝑇𝐺

 

▪  Relación Ancho/Longitud 

▪ Dimensiones de la Trampa de Grasa 

▪ Para el ancho

𝐵𝑇𝐺 = √ 
𝐴𝑠𝑇𝐺
4
  

▪ Para la longitud: 

𝐿𝑇𝐺 = 4𝐵𝑇𝐺   



 

▪ Profundidad Útil: 

𝐻𝑢𝑇𝐺 =
𝑉𝑇𝐺
𝐴𝑠𝑇𝐺

  

▪ Borde Libre (BLTG) 

▪ Dispositivo de Entrada a la Trampa de Grasa 

▪ Dispositivo de Salida de la Trampa de Grasa 

▪ Espesores de Muros 

3.4.2 Pozo Séptico de Acción Múltiple 



 

 

 

▪ Volumen Útil (VuPS) 

𝑉𝑢𝑃𝑆  = 1000 + 𝑁𝑐( 𝐶 𝑇 + 𝐾 𝐿𝑓 ) 

▪ Número de Contribuyentes (Nc) 

▪ Contribución Aguas Residuales (C) y Lodo Fresco (Lf)

▪ Tiempo de Retención (T)



 

▪ Tasa de Acumulación de Lodos Digeridos (K)

▪ Dimensiones del Pozo Séptico 

▪ Profundidad Útil (yPS) 



 

 

 

▪ Número de Cámaras 

▪ Relación Ancho/Longitud 

▪ Ancho (BPS) 

𝑉𝑢𝑃𝑆 = 𝐿𝑃𝑆 BPS yPS 

 

𝐿𝑃𝑆  = 2𝐵𝑃𝑆 

 

𝐵𝑃𝑆 = √ 
𝑉𝑢𝑃𝑆

2 𝑦𝑃𝑆
  

▪ Longitud Total (LPS) 



 

𝐿𝑃𝑆 =
𝑉𝑢𝑃𝑆

𝐵𝑃𝑆  ∗  𝑦𝑃𝑆

▪ Longitud de Cámaras (LC1)(LC2) 

𝐿𝐶1 = 
2

3
 𝐿𝑃𝑆 

𝐿𝐶2 = 𝐿𝑃𝑆 − 𝐿𝐶1 

 

▪ Borde Libre (BLPS) 

𝐵𝐿𝑃𝑆 = 25% 𝑦𝑃𝑆 

 

▪ Dispositivo de Entrada al Pozo Séptico 

▪ Conexión entre Cámaras 

▪ Dispositivo de Salida del Pozo Séptico 



 

 

 

▪ Espesores de Pozo 

▪ Altura del Tabique Divisorio 

𝐻𝑇𝑎𝑏 = 𝐻𝑃𝑆 − 0.05 𝑚 

3.4.3 Filtro Anaerobio 

▪ Volumen Útil (VuFA) 

𝑉𝑢𝐹𝐴 = 1.60 𝑁 𝐶 𝑇 

▪ Tiempo de Retención Hidráulica (T) 



 

▪ Altura del Filtro (HFA) 

▪ Profundidad Útil (yFA) 

𝑦𝐹𝐴 = 𝐻𝐹𝐴 − 𝑃𝑒𝑟𝑑𝑖𝑑𝑎 𝑑𝑒 𝐶𝑎𝑟𝑔𝑎 − 𝐵𝐿𝐹𝐴 

▪ Ancho del Filtro (BFA) 

𝐵𝐹𝐴 = 𝐵𝑃𝑆

 



 

 

 

▪ Longitud del Filtro (LFA) 

𝐿𝐹𝐴 = 
𝑉𝑢𝐹𝐴

𝐵𝐹𝐴 ∗  𝑦𝐹𝐴 
 

▪ Materiales Filtrantes 

▪ Dispositivo de Entrada al Filtro 

▪ Dispositivo de Salida del Filtro 

▪ Espesor de Muros y Tapa 

3.4.4 Humedal Artificial Subsuperficial de Flujo Horizontal 

▪ Área Superficial (AsHA) 



 

𝐴𝑠𝐻𝐴 = 
𝑄𝑑 ∗ ( ln 𝐶𝑜 − ln 𝐶𝑒 )

𝐾𝑡 ∗ 𝐷 ∗ 𝑛
 

▪ Carga de DBO5 del Influente (Co) 

▪ Carga de DBO5 del Efluente (Ce) 

▪ Constante Cinética de Primer Orden (Kt) 

𝐾𝑡 = 𝐾20 ∗  𝜃
𝑇−20°𝐶

▪ Porosidad (n) 

▪ Profundidad (D) 

▪ Ancho Teórico (WHA) 

𝑊𝐻𝐴  =  (
𝑄𝑑 ∗  𝐴𝑖

𝐾𝑠1% ∗  𝑑ℎ𝑖 ∗ 𝐷
)

0.5

 



 

 

 

▪ Área Inicial de Tratamiento (Ai) 

𝐴𝑖 = 30% 𝐴𝑠𝐻𝑆  

▪ Conductividad Hidráulica (Ks) 

𝐾𝑠 = 12600 (
𝐷𝑔

10
)
1.9

 

▪ Pérdida de Carga en Zona Inicial (dhi) 

▪ Longitud de la Zona Inicial (Li) 

𝐿𝑖 = 
𝐴𝑖
𝑊𝐻𝐴

 

▪ Pérdida de Carga en la Zona Inicial (dhi) 

𝑑ℎ𝑖 = 
𝑄𝑑 ∗  𝐿𝑖 

𝐾𝑠1% ∗  𝑊𝐻𝐴  ∗ 𝐷
 



 

▪ Área Final de Tratamiento (Af) 

𝐴𝑓 = 70% 𝐴𝑠𝐻𝑆   

▪ Longitud de la Zona Final (Lf) 

𝐿𝑓 = 
𝐴𝑓

𝑊𝐻𝐴
 

▪ Pérdida de Carga en la Zona Final (dhf) 

𝑑ℎ𝑓 = 
𝑄𝑑 ∗  𝐿𝑓 

𝐾𝑠1% ∗  𝑊𝐻𝐴  ∗ 𝐷
 

▪ Longitud Total (LHA) 

𝐿𝐻𝐴 = 𝐿𝑖 + 𝐿𝑓 

▪ Ancho de Celda (WCelHA) 



 

 

 

𝑊𝐶𝑒𝑙 𝐻𝐴 = 
𝑊𝐻𝐴
#𝐶𝑒𝑙𝑑𝑎𝑠

 

▪ Número de Macrófitas 

𝑁𝑀𝑎𝑐𝑟𝑜𝑓𝑖𝑡𝑎𝑠 𝐻𝐴 = ( 
𝑊𝐻𝐴
𝑑𝑀−𝑀

− 1 ) ∗  ( 
𝐿𝐻𝐴
𝑑𝑀−𝑀

− 1 ) 

3.5 Elaboración de Planos y Presupuesto 

 



 

 

Capítulo 4 

4.  Resultados 

4.1 Resultados del Diseño de Alcantarillado Sanitario 

Área parcial

Ai (Aferente)
qi 

Ponderado
Q

Coef. 

Mayoración
Q

Coe. 

Infiltración
Q

Coef. 

Erradas
Q Calculado Adoptado

De - A (ha) (ha) ((l/s)*ha) (l/s) F (l/s) ((l/s)*ha) (l/s) ((l/s)*ha) (l/s) (l/s) (l/s)

1 2 3 15 16 17 18 19 20 21 22 23 24

1 - 2 0.237383 0.237383 0.081 0.019 4.399 0.085 0.3 0.07 0.2 0.05 0.20 1.50

2 - 3 0.241091 0.478474 0.081 0.039 4.359 0.169 0.3 0.14 0.2 0.10 0.41 1.50

3 - 4 0.379795 0.858269 0.081 0.070 4.314 0.301 0.3 0.26 0.2 0.17 0.73 1.50

4 - 25 0 0.858269 0.081 0.070 4.314 0.301 0.3 0.26 0.2 0.17 0.73 1.50

5 - 6 0.128694 0.128694 0.081 0.010 4.425 0.046 0.3 0.04 0.2 0.03 0.11 1.50

6 - 7 0.558518 0.687212 0.081 0.056 4.332 0.242 0.3 0.21 0.2 0.14 0.59 1.50

7 - 8 0.652171 1.339383 0.081 0.109 4.270 0.465 0.3 0.40 0.2 0.27 1.13 1.50

8 - 9 0.615154 1.954537 0.081 0.159 4.226 0.671 0.3 0.59 0.2 0.39 1.65 1.65

9 - 10 0.724772 2.679309 0.081 0.218 4.184 0.911 0.3 0.80 0.2 0.54 2.25 2.25

10 - 11 0.552422 3.231731 0.081 0.263 4.156 1.091 0.3 0.97 0.2 0.65 2.71 2.71

11 - 15 0.712566 4.012222 0.081 0.326 4.120 1.343 0.3 1.20 0.2 0.80 3.35 3.35

15 - 16 0.475024 4.487246 0.081 0.365 4.101 1.495 0.3 1.35 0.2 0.90 3.74 3.74

11 - 12 0.350095 0.350095 0.081 0.028 4.379 0.125 0.3 0.11 0.2 0.07 0.30 1.50

12 - 13 0.663893 1.013988 0.081 0.082 4.298 0.354 0.3 0.30 0.2 0.20 0.86 1.50

13 - 14 0.487434 1.501422 0.081 0.122 4.258 0.519 0.3 0.45 0.2 0.30 1.27 1.50

14 - 16 0 1.501422 0.081 0.122 4.258 0.519 0.3 0.45 0.2 0.30 1.27 1.50

16 - 33 0 5.988668 0.081 0.487 4.047 1.970 0.3 1.80 0.2 1.20 4.96 4.96

33 - 66 0 10.07034 0.081 0.818 3.935 3.220 0.3 3.02 0.2 2.01 8.25 8.25

17 - 11 0.067925 0.067925 0.081 0.006 4.445 0.025 0.3 0.02 0.2 0.01 0.06 1.50

18 - 19 0.01592 0.01592 0.500 0.008 4.500 0.036 0.3 0.00 0.2 0.00 0.04 1.50

19 - 20 0.01592 0.03184 0.500 0.016 4.500 0.072 0.3 0.01 0.2 0.01 0.09 1.50

20 - 21 0.158063 0.189903 0.081 0.015 4.410 0.068 0.3 0.06 0.2 0.04 0.16 1.50

21 - 22 0.181868 0.371771 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

22 - 23 0 0.371771 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

23 - 24 0.190062 0.561833 0.081 0.046 4.348 0.198 0.3 0.17 0.2 0.11 0.48 1.50

24 - 25 0 0.561833 0.081 0.046 4.348 0.198 0.3 0.17 0.2 0.11 0.48 1.50

25 - 26 0 1.420102 0.081 0.115 4.264 0.492 0.3 0.43 0.2 0.28 1.20 1.50

26 - 27 0.3 2.07771 0.081 0.169 4.218 0.712 0.3 0.62 0.2 0.42 1.75 1.75

27 - 28 0.2 2.27771 0.081 0.185 4.206 0.779 0.3 0.68 0.2 0.46 1.92 1.92

28 - 29 0 2.27771 0.081 0.185 4.206 0.779 0.3 0.68 0.2 0.46 1.92 1.92

29 - 30 0.416092 2.693802 0.081 0.219 4.183 0.916 0.3 0.81 0.2 0.54 2.26 2.26

30 - 31 0.449496 3.143298 0.081 0.255 4.160 1.063 0.3 0.94 0.2 0.63 2.63 2.63

31 - 32 0 3.143298 0.081 0.255 4.160 1.063 0.3 0.94 0.2 0.63 2.63 2.63

32 - 33 0.938374 4.081672 0.081 0.332 4.118 1.366 0.3 1.22 0.2 0.82 3.41 3.41

Conexiones Caudal DiseñoQ InfiltraciónQ Máx HorarioQ Medio Diario

DETERMINACION DE CAUDAL - AGUAS RESIDUALES

Área totalPozo



 

 

 

6 - 26 0.357608 0.357608 0.081 0.029 4.377 0.127 0.3 0.11 0.2 0.07 0.31 1.50

34 - 35 0.199315 0.199315 0.081 0.016 4.408 0.071 0.3 0.06 0.2 0.04 0.17 1.50

35 - 36 0.17206 0.371375 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

36 - 37 0 0.371375 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

37 - 38 0.172962 0.544337 0.081 0.044 4.350 0.192 0.3 0.16 0.2 0.11 0.46 1.50

38 - 39 0 0.544337 0.081 0.044 4.350 0.192 0.3 0.16 0.2 0.11 0.46 1.50

39 - 40 0 1.233491 0.081 0.100 4.279 0.429 0.3 0.37 0.2 0.25 1.05 1.50

40 - 41 0.299874 1.939169 0.081 0.158 4.227 0.666 0.3 0.58 0.2 0.39 1.64 1.64

41 - 42 0.299284 2.238453 0.081 0.182 4.208 0.766 0.3 0.67 0.2 0.45 1.88 1.88

42 - 43 0 2.238453 0.081 0.182 4.208 0.766 0.3 0.67 0.2 0.45 1.88 1.88

43 - 44 0.434367 2.67282 0.081 0.217 4.184 0.909 0.3 0.80 0.2 0.53 2.25 2.25

44 - 45 0.506676 3.179496 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

45 - 46 0 3.179496 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

46 - 64 0 3.179496 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

47 - 48 0.226504 0.226504 0.081 0.018 4.402 0.081 0.3 0.07 0.2 0.05 0.19 1.50

48 - 49 0.46265 0.689154 0.081 0.056 4.332 0.243 0.3 0.21 0.2 0.14 0.59 1.50

49 - 39 0 0.689154 0.081 0.056 4.332 0.243 0.3 0.21 0.2 0.14 0.59 1.50

57 - 50 0.200357 0.200357 0.081 0.016 4.407 0.072 0.3 0.06 0.2 0.04 0.17 1.50

50 - 40 0.205447 0.405804 0.081 0.033 4.370 0.144 0.3 0.12 0.2 0.08 0.35 1.50

51 - 52 0.162502 0.162502 0.081 0.013 4.416 0.058 0.3 0.05 0.2 0.03 0.14 1.50

52 - 53 0.774066 0.936568 0.081 0.076 4.306 0.328 0.3 0.28 0.2 0.19 0.80 1.50

53 - 54 0.491452 1.42802 0.081 0.116 4.263 0.495 0.3 0.43 0.2 0.29 1.21 1.50

54 - 55 0.401297 1.829317 0.081 0.149 4.234 0.629 0.3 0.55 0.2 0.37 1.54 1.54

55 - 56 0.63459 2.463907 0.081 0.200 4.195 0.840 0.3 0.74 0.2 0.49 2.07 2.07

56 - 61 0 2.463907 0.081 0.200 4.195 0.840 0.3 0.74 0.2 0.49 2.07 2.07

52 - 57 0.28334 0.28334 0.081 0.023 4.390 0.101 0.3 0.09 0.2 0.06 0.24 1.50

57 - 58 0.79929 1.08263 0.081 0.088 4.292 0.378 0.3 0.32 0.2 0.22 0.92 1.50

58 - 59 0.646266 1.728896 0.081 0.140 4.241 0.596 0.3 0.52 0.2 0.35 1.46 1.50

59 - 60 0.570496 2.299392 0.081 0.187 4.205 0.786 0.3 0.69 0.2 0.46 1.94 1.94

60 - 61 0.620453 2.919845 0.081 0.237 4.171 0.990 0.3 0.88 0.2 0.58 2.45 2.45

61 - 62 1.039194 6.422946 0.081 0.522 4.033 2.105 0.3 1.93 0.2 1.28 5.32 5.32

62 - 63 0.716977 7.139923 0.081 0.580 4.011 2.327 0.3 2.14 0.2 1.43 5.90 5.90

63 - 64 0.113347 7.25327 0.081 0.589 4.008 2.362 0.3 2.18 0.2 1.45 5.99 5.99

64 - 65 0.674836 11.1076 0.081 0.903 3.911 3.530 0.3 3.33 0.2 2.22 9.08 9.08

65 - 66 0.807637 11.91524 0.081 0.968 3.893 3.770 0.3 3.57 0.2 2.38 9.73 9.73

66 - 67 0 21.98558 0.081 1.787 3.724 6.654 0.3 6.60 0.2 4.40 17.65 17.65

67 - E 21.98558 1.787 3.724 6.654 0.3 6.60 0.2 4.40 17.65 17.65



 

Long. Cudal Pendiente Velocidad
Altura 

Velocidad

Radio 

Hidraúlico

Esfuerzo 

Cortante

L Q S Nominal Interno V V
2
/2g R τ

De - A (m) (l/s) % (in) (m) (m/s) (m) (m) (N/m
2
)

1 - 2 59.97 1.50 1.00 6 0.145 0.55 0.0156 0.02 1.88

2 - 3 75.04 1.50 1.40 6 0.145 0.64 0.0208 0.02 2.54

3 - 4 95.12 1.50 1.16 6 0.145 0.60 0.0181 0.02 2.18

4 - 25 36.60 1.50 0.82 6 0.145 0.52 0.0136 0.02 1.61

5 - 6 49.67 1.50 1.91 6 0.145 0.72 0.0262 0.02 3.27

6 - 7 83.74 1.50 1.19 6 0.145 0.61 0.0187 0.02 2.25

7 - 8 85.24 1.50 1.53 6 0.145 0.67 0.0226 0.02 2.76

8 - 9 69.57 1.65 0.79 6 0.145 0.53 0.0141 0.02 1.65

9 - 10 71.06 2.25 0.99 6 0.145 0.63 0.0203 0.02 2.28

10 - 11 91.50 2.71 3.33 6 0.145 1.01 0.0521 0.02 6.28

11 - 15 80.65 3.35 0.93 6 0.145 0.68 0.0237 0.03 2.47

15 - 16 55.36 3.74 2.26 6 0.145 0.97 0.0482 0.02 5.36

11 - 12 95.60 1.50 0.73 6 0.145 0.51 0.0131 0.02 1.53

12 - 13 80.64 1.50 0.74 6 0.145 0.51 0.0133 0.02 1.55

13 - 14 55.29 1.50 1.99 6 0.145 0.73 0.0273 0.02 3.40

14 - 16 95.60 1.50 0.73 6 0.145 0.51 0.0131 0.02 1.53

16 - 33 110.91 4.96 0.77 6 0.145 0.70 0.0252 0.03 2.47

33 - 66 114.79 8.25 0.78 6 0.145 0.83 0.0351 0.04 3.03

17 - 11 55.16 1.50 0.73 6 0.145 0.50 0.0130 0.02 1.51

18 - 19 24.60 1.50 1.63 6 0.145 0.66 0.0223 0.02 2.78

19 - 20 44.50 1.50 0.79 6 0.145 0.51 0.0130 0.02 1.55

20 - 21 74.82 1.50 1.54 6 0.145 0.67 0.0228 0.02 2.79

21 - 22 67.06 1.50 1.57 6 0.145 0.68 0.0232 0.02 2.84

22 - 23 11.81 1.50 0.85 6 0.145 0.52 0.0140 0.02 1.67

23 - 24 63.72 1.50 1.57 6 0.145 0.68 0.0233 0.02 2.85

24 - 25 27.03 1.50 1.11 6 0.145 0.58 0.0173 0.02 2.09

25 - 26 49.46 1.50 1.01 6 0.145 0.56 0.0158 0.02 1.90

26 - 27 68.56 1.75 1.09 6 0.145 0.60 0.0181 0.02 2.15

27 - 28 68.56 1.92 1.90 6 0.145 0.76 0.0296 0.02 3.57

28 - 29 60.29 1.92 0.75 6 0.145 0.54 0.0149 0.02 1.67

29 - 30 112.19 2.26 0.71 6 0.145 0.56 0.0157 0.02 1.74

30 - 31 115.56 2.63 2.64 6 0.145 0.93 0.0437 0.02 5.20

31 - 32 73.04 2.63 1.03 6 0.145 0.66 0.0219 0.02 2.44

32 - 33 98.09 3.41 1.58 6 0.145 0.83 0.0349 0.02 3.85

6 - 26 89.38 1.50 0.73 6 0.145 0.50 0.0130 0.02 1.51

34 - 35 66.43 1.50 2.86 6 0.145 0.84 0.0360 0.02 4.56

35 - 36 66.91 1.50 1.57 6 0.145 0.68 0.0233 0.02 2.84

36 - 37 12.06 1.50 0.83 6 0.145 0.52 0.0137 0.02 1.63

37 - 38 63.62 1.50 1.57 6 0.145 0.68 0.0233 0.02 2.85

38 - 39 27.03 1.50 1.48 6 0.145 0.66 0.0220 0.02 2.68

39 - 40 49.46 1.50 1.01 6 0.145 0.56 0.0158 0.02 1.90

40 - 41 68.56 1.64 0.95 6 0.145 0.56 0.0157 0.02 1.87

41 - 42 68.56 1.88 1.90 6 0.145 0.76 0.0296 0.02 3.57

42 - 43 60.29 1.88 0.75 6 0.145 0.54 0.0149 0.02 1.67

43 - 44 112.20 2.25 0.71 6 0.145 0.56 0.0157 0.02 1.74

44 - 45 115.56 2.66 2.64 6 0.145 0.93 0.0437 0.02 5.20

45 - 46 65.46 2.66 0.76 6 0.145 0.60 0.0182 0.03 1.94

46 - 64 75.37 2.66 0.73 6 0.145 0.58 0.0174 0.03 1.86

47 - 48 61.22 1.50 3.51 6 0.145 0.88 0.0392 0.01 5.12

48 - 49 99.07 1.50 1.11 6 0.145 0.58 0.0174 0.02 2.09

49 - 39 54.89 1.50 0.73 6 0.145 0.51 0.0130 0.02 1.52

57 - 50 48.34 1.50 0.83 6 0.145 0.52 0.0137 0.02 1.63

50 - 40 48.34 1.50 0.72 6 0.145 0.50 0.0129 0.02 1.51

51 - 52 40.11 1.50 1.00 6 0.145 0.55 0.0156 0.02 1.88

52 - 53 90.80 1.50 1.10 6 0.145 0.58 0.0172 0.02 2.07

53 - 54 78.18 1.50 1.66 6 0.145 0.67 0.0228 0.02 2.84

54 - 55 69.56 1.54 0.79 6 0.145 0.53 0.0141 0.02 1.65

55 - 56 71.07 2.07 0.77 6 0.145 0.56 0.0160 0.02 1.79

56 - 61 97.78 2.07 0.72 6 0.145 0.55 0.0153 0.02 1.70

52 - 57 97.80 1.50 0.77 6 0.145 0.50 0.0127 0.02 1.51

57 - 58 91.18 1.50 0.77 6 0.145 0.50 0.0127 0.02 1.51

58 - 59 77.80 1.50 1.61 6 0.145 0.68 0.0238 0.02 2.91

59 - 60 69.56 1.94 0.72 6 0.145 0.54 0.0148 0.02 1.66

60 - 61 71.07 2.45 1.83 6 0.145 0.80 0.0327 0.02 3.81

61 - 62 113.05 5.32 2.21 6 0.145 1.07 0.0583 0.03 6.04

62 - 63 87.22 5.90 0.75 6 0.145 0.74 0.0279 0.04 2.60

63 - 64 22.08 5.99 1.81 6 0.145 1.03 0.0536 0.03 5.38

64 - 65 67.05 9.08 0.89 6 0.145 0.90 0.0410 0.04 3.50

65 - 66 67.05 9.73 4.18 6 0.145 1.57 0.1254 0.03 12.59

66 - 67 74.16 17.65 0.74 8 0.182 1.00 0.0507 0.05 3.78

67 - E 75.28 17.65 0.73 8 0.182 0.99 0.0500 0.05 3.73

VARIABLES DE DISEÑO - AGUAS RESIDUALES

Pozo

Dc



 

 

 

De A De A De A De A

De - A (m) (m) (m) (m) (m) (m) (m) (m)

1 - 2 457.00 456.80 456.20 455.60 456.06 455.46 0.80 1.20

2 - 3 456.80 455.75 455.60 454.55 455.46 454.41 1.20 1.20

3 - 4 455.75 454.65 454.55 453.45 454.41 453.31 1.20 1.20

4 - 25 454.65 454.65 453.45 453.15 453.31 453.01 1.20 1.50

5 - 6 454.65 454.10 453.85 452.90 453.71 452.76 0.80 1.20

6 - 7 454.10 453.10 452.90 451.90 452.76 451.76 1.20 1.20

7 - 8 453.10 451.80 451.90 450.60 451.76 450.46 1.20 1.20

8 - 9 451.80 451.30 450.60 450.05 450.46 449.91 1.20 1.25

9 - 10 451.30 450.60 450.05 449.35 449.91 449.21 1.25 1.25

10 - 11 450.60 447.50 449.35 446.30 449.21 446.16 1.25 1.20

11 - 15 447.50 446.75 446.30 445.55 446.16 445.41 1.20 1.20

15 - 16 446.75 445.50 445.55 444.30 445.41 444.16 1.20 1.20

11 - 12 447.50 447.50 446.70 446.00 446.56 445.86 0.80 1.50

12 - 13 447.50 446.75 446.00 445.40 445.86 445.26 1.50 1.35

13 - 14 446.75 445.50 445.40 444.30 445.26 444.16 1.35 1.20

14 - 16 445.50 445.50 444.30 443.60 444.16 443.46 1.20 1.90

16 - 33 445.50 445.50 443.60 442.75 443.46 442.61 1.90 2.75

33 - 66 445.50 445.50 442.75 441.85 442.61 441.71 2.75 3.65

17 - 11 447.50 447.50 446.70 446.30 446.56 446.16 0.80 1.20

18 - 19 458.30 458.30 457.50 457.10 457.36 456.96 0.80 1.20

19 - 20 458.30 458.30 457.10 456.75 456.96 456.61 1.20 1.55

20 - 21 458.30 456.80 456.75 455.60 456.61 455.46 1.55 1.20

21 - 22 456.80 455.75 455.60 454.55 455.46 454.41 1.20 1.20

22 - 23 455.75 455.75 454.55 454.45 454.41 454.31 1.20 1.30

23 - 24 455.75 454.65 454.45 453.45 454.31 453.31 1.30 1.20

24 - 25 454.65 454.65 453.45 453.15 453.31 453.01 1.20 1.50

25 - 26 454.65 454.10 453.15 452.65 453.01 452.51 1.50 1.45

26 - 27 454.10 453.10 452.65 451.90 452.51 451.76 1.45 1.20

27 - 28 453.10 451.80 451.90 450.60 451.76 450.46 1.20 1.20

28 - 29 451.80 451.80 450.60 450.15 450.46 450.01 1.20 1.65

29 - 30 451.80 450.60 450.15 449.35 450.01 449.21 1.65 1.25

30 - 31 450.60 447.50 449.35 446.30 449.21 446.16 1.25 1.20

31 - 32 447.50 446.75 446.30 445.55 446.16 445.41 1.20 1.20

32 - 33 446.75 446.75 445.55 444.00 445.41 443.86 1.20 2.75

6 - 26 454.10 454.10 453.30 452.65 453.16 452.51 0.80 1.45

34 - 35 458.30 456.80 457.50 455.60 457.36 455.46 0.80 1.20

35 - 36 456.80 455.75 455.60 454.55 455.46 454.41 1.20 1.20

36 - 37 455.75 455.75 454.55 454.45 454.41 454.31 1.20 1.30

37 - 38 455.75 454.65 454.45 453.45 454.31 453.31 1.30 1.20

38 - 39 454.65 454.65 453.45 453.05 453.31 452.91 1.20 1.60

39 - 40 454.65 454.10 453.05 452.55 452.91 452.41 1.60 1.55

40 - 41 454.10 453.10 452.55 451.90 452.41 451.76 1.55 1.20

41 - 42 453.10 451.80 451.90 450.60 451.76 450.46 1.20 1.20

42 - 43 451.80 451.80 450.60 450.15 450.46 450.01 1.20 1.65

43 - 44 451.80 450.60 450.15 449.35 450.01 449.21 1.65 1.25

44 - 45 450.60 447.50 449.35 446.30 449.21 446.16 1.25 1.20

45 - 46 447.50 447.50 446.30 445.80 446.16 445.66 1.20 1.70

46 - 64 447.50 447.50 445.80 445.25 445.66 445.11 1.70 2.25

47 - 48 457.50 455.75 456.70 454.55 456.56 454.41 0.80 1.20

48 - 49 455.75 454.65 454.55 453.45 454.41 453.31 1.20 1.20

49 - 39 454.65 454.65 453.45 453.05 453.31 452.91 1.20 1.60

57 - 50 454.10 454.10 453.30 452.90 453.16 452.76 0.80 1.20

50 - 40 454.10 454.10 452.90 452.55 452.76 452.41 1.20 1.55

51 - 52 454.10 454.10 453.30 452.90 453.16 452.76 0.80 1.20

52 - 53 454.10 453.10 452.90 451.90 452.76 451.76 1.20 1.20

53 - 54 453.10 451.80 451.90 450.60 451.76 450.46 1.20 1.20

54 - 55 451.80 451.30 450.60 450.05 450.46 449.91 1.20 1.25

55 - 56 451.30 451.60 450.05 449.50 449.91 449.36 1.25 2.10

56 - 61 451.60 450.60 449.50 448.80 449.36 448.66 2.10 1.80

52 - 57 454.10 454.10 453.30 452.55 453.16 452.41 0.80 1.55

57 - 58 454.10 453.10 452.55 451.85 452.41 451.71 1.55 1.25

58 - 59 453.10 451.80 451.85 450.60 451.71 450.46 1.25 1.20

59 - 60 451.80 451.30 450.60 450.10 450.46 449.96 1.20 1.20

60 - 61 451.30 450.60 450.10 448.80 449.96 448.66 1.20 1.80

61 - 62 450.60 447.50 448.80 446.30 448.66 446.16 1.80 1.20

62 - 63 447.50 447.50 446.30 445.65 446.16 445.51 1.20 1.85

63 - 64 447.50 447.50 445.65 445.25 445.51 445.11 1.85 2.25

64 - 65 447.50 446.75 445.25 444.65 445.11 444.51 2.25 2.10

65 - 66 446.75 445.50 444.65 441.85 444.51 441.71 2.10 3.65

66 - 67 445.50 445.50 441.85 441.30 441.67 441.12 3.65 4.20

67 - E 445.50 444.00 441.30 440.75 441.12 440.57 4.20 3.25

VARIABLES DE DISEÑO - AGUAS RESIDUALES

Prof. a 

clave
Cota BateaCota Rasante Cota Clave

Pozo



 

4.2 Resultados del Diseño del Alcantarillado Pluvial  

Frecuencia Caudal

Tc F I Q

De - A (ha) (min) años (l/s*Ha) (L/s)

1 - 2 0.380391 10.00 3.00 356.37 61.00

2 - 3 0.872419 11.67 3.00 344.44 135.22

3 - 4 1.489241 13.78 3.00 330.38 221.41

4 - 23 1.583660 14.59 3.00 325.30 231.83

5 - 6 0.299861 10.00 3.00 356.37 48.09

6 - 7 0.955104 11.86 3.00 343.10 147.47

7 - 8 1.783085 13.76 3.00 330.55 265.23

8 - 9 2.495066 15.30 3.00 320.94 360.35

9 - 10 3.316672 16.88 3.00 311.67 465.17

10 - 11 4.350122 18.89 3.00 300.63 588.49

11 - 15 4.356145 19.02 3.00 299.91 587.91

15 - 16 5.329355 20.00 3.00 294.81 707.02

16 - 17 6.057186 20.00 3.00 294.81 803.58

17 - E2 6.057186 20.00 3.00 294.81 803.58

11 - 12 0.266991 10.00 3.00 356.37 42.82

12 - 13 0.908406 11.51 3.00 345.53 141.25

13 - 14 1.949783 13.02 3.00 335.31 294.20

14 - E1 1.949783 14.48 3.00 325.95 285.99

30 - 15 0.523469 10.00 3.00 356.37 83.95

Area Total

Tiempo de 

ConcentracionPozo
Intensidad

VARIABLES DE DISEÑO - AGUAS LLUVIAS



 

 

 

18 - 19 0.832460 10.00 3.00 356.37 267.00

19 - 20 1.193070 10.83 3.00 350.33 244.93

20 - 21 1.344045 12.49 3.00 338.81 204.92

21 - 22 1.505884 14.16 3.00 327.97 222.25

22 - 23 1.694166 16.31 3.00 314.99 240.14

23 - 24 3.338271 17.42 3.00 308.65 463.66

24 - 25 4.009288 18.94 3.00 300.34 541.87

25 - 26 4.491746 20.00 3.00 294.81 595.90

26 - 27 4.827410 20.00 3.00 294.81 640.43

27 - 28 5.170600 20.00 3.00 294.81 685.96

28 - 29 5.735772 20.00 3.00 294.81 760.94

29 - 30 5.761390 20.00 3.00 294.81 764.34

30 - 31 6.239309 20.00 3.00 294.81 827.74

31 - 32 7.010824 20.00 3.00 294.81 930.09

32 - E3 7.782339 20.00 3.00 294.81 1032.45

6 - 24 0.441581 10.00 3.00 356.37 70.82

33 - 34 0.260978 10.00 3.00 356.37 41.85

34 - 35 0.507635 11.67 3.00 344.44 78.68

35 - 36 0.778737 13.81 3.00 330.19 115.71

36 - 37 2.236185 14.92 3.00 323.25 325.28

37 - 38 3.085791 16.45 3.00 314.17 436.26

38 - 39 3.611585 18.68 3.00 301.74 490.40

39 - 40 3.978093 20.00 3.00 294.81 527.76

40 - 41 4.352296 20.00 3.00 294.81 577.40

41 - 42 4.973492 20.00 3.00 294.81 659.81

42 - 43 5.253123 20.00 3.00 294.81 696.91

43 - 61 5.644773 20.00 3.00 294.81 748.87

44 - 45 0.323344 10.00 3.00 356.37 51.85

45 - 46 1.178039 12.19 3.00 340.87 180.70

46 - 36 1.382700 13.49 3.00 332.26 206.73

54 - 47 0.389687 10.00 3.00 356.37 62.49

47 - 37 0.660854 11.07 3.00 348.64 103.68

48 - 49 0.301179 10.00 3.00 356.37 48.30

49 - 50 0.979929 12.02 3.00 342.03 150.82

50 - 51 1.799917 13.76 3.00 330.55 267.73

51 - 52 2.540161 15.30 3.00 320.94 366.86

52 - 53 3.179523 16.88 3.00 311.67 445.94

53 - 58 3.618283 19.05 3.00 299.74 488.04

49 - 54 0.645760 10.00 3.00 356.37 103.56

54 - 55 1.261399 12.02 3.00 342.03 194.15

55 - 56 2.047458 13.76 3.00 330.55 304.55

56 - 57 2.748126 15.30 3.00 320.94 396.90

57 - 58 3.340596 16.88 3.00 311.67 468.53

58 - 59 7.998874 20.00 3.00 294.81 1061.17

59 - 60 8.892520 20.00 3.00 294.81 1179.73

60 - 61 9.112527 20.00 3.00 294.81 1208.92

61 - 62 15.545566 20.00 3.00 294.81 2062.36

62 - 63 16.499385 20.00 3.00 294.81 2188.90

63 - E4 16.499385 20.00 3.00 294.81 2188.90



 

Caudal Long. Pendiente Velocidad
Altura 

Velocidad

Radio 

Hidraúlico

Esfuerzo 

Cortante

Q L S Nominal Interno V V
2
/2g R τ

De - A (L/s) (m) % (in) (m) (m/s) (m) (m) (N/m
2
)

1 - 2 61.00 56.98 0.53 12 0.284 1.21 0.0752 0.085 4.50

2 - 3 135.22 75.04 1.00 14 0.327 1.89 0.1816 0.099 9.94

3 - 4 221.41 95.12 0.84 18 0.407 2.00 0.2043 0.124 10.39

4 - 23 231.83 36.30 0.83 18 0.407 2.02 0.2088 0.123 10.24

5 - 6 48.09 49.50 1.01 10 0.227 1.46 0.1090 0.068 6.89

6 - 7 147.47 83.74 1.07 14 0.327 1.99 0.2010 0.099 10.60

7 - 8 265.23 85.24 1.11 18 0.407 2.33 0.2775 0.124 13.71

8 - 9 360.35 69.57 1.08 20 0.452 2.49 0.3161 0.136 14.73

9 - 10 465.17 71.06 0.63 24 0.595 2.15 0.2362 0.177 11.15

10 - 11 588.49 90.25 3.10 24 0.595 4.01 0.8190 0.153 47.40

11 - 15 587.91 6.06 0.83 24 0.595 2.54 0.3296 0.180 14.95

15 - 16 707.02 68.00 1.03 27 0.67 2.85 0.4131 0.193 19.93

16 - 17 803.58 68.00 1.84 27 0.67 3.61 0.6646 0.186 34.30

17 - E2 803.58 70.65 0.71 27 0.67 2.60 0.3451 0.203 14.44

11 - 12 42.82 95.60 0.68 12 0.284 1.19 0.0721 0.076 5.14

12 - 13 141.25 67.97 0.96 14 0.327 1.89 0.1814 0.099 9.50

13 - 14 294.20 67.97 1.32 18 0.407 2.55 0.3320 0.123 16.28

14 - E1 285.99 65.86 0.76 20 0.452 2.05 0.2151 0.138 10.47

30 - 15 83.95 112.61 0.40 16 0.362 1.17 0.0700 0.104 4.17

18 - 19 267.00 42.00 0.71 20 0.452 1.97 0.1970 0.137 9.74

19 - 20 244.93 37.40 0.67 20 0.452 1.88 0.1811 0.136 9.10

20 - 21 204.92 74.82 1.14 20 0.452 2.14 0.2326 0.123 14.00

21 - 22 222.25 75.04 1.40 20 0.452 2.35 0.2823 0.122 17.07

22 - 23 240.14 96.47 0.73 20 0.452 1.93 0.1897 0.134 9.82

23 - 24 463.66 49.98 1.90 24 0.595 3.14 0.5020 0.153 29.05

24 - 25 541.87 68.56 1.46 24 0.595 3.01 0.4605 0.167 24.43

25 - 26 595.90 100.41 0.90 24 0.595 2.62 0.3509 0.179 16.09

26 - 27 640.43 69.42 1.30 27 0.67 2.98 0.4536 0.183 23.82

27 - 28 685.96 71.07 0.98 27 0.67 2.78 0.3930 0.193 18.96

28 - 29 760.94 120.00 2.58 27 0.67 3.99 0.8104 0.173 44.73

29 - 30 764.34 39.75 0.63 27 0.67 2.46 0.3080 0.203 12.79

30 - 31 827.74 67.32 0.74 27 0.67 2.66 0.3618 0.203 15.02

31 - 32 930.09 67.41 0.89 27 0.67 2.94 0.4402 0.202 17.99

32 - E3 1032.45 75.82 0.99 30 0.747 3.11 0.4924 0.221 21.85

6 - 24 70.82 89.13 0.45 14 0.327 1.18 0.0707 0.095 4.28

33 - 34 41.85 74.82 0.53 14 0.327 1.05 0.0567 0.079 4.17

34 - 35 78.68 75.04 1.40 16 0.362 1.77 0.1592 0.083 11.64

35 - 36 115.71 96.47 1.24 18 0.407 1.89 0.1812 0.099 12.29

36 - 37 325.28 49.98 1.30 20 0.452 2.58 0.3407 0.135 17.53

37 - 38 436.26 68.56 1.17 24 0.595 2.61 0.3485 0.163 19.04

38 - 39 490.40 100.41 1.29 24 0.595 2.79 0.3977 0.166 21.36

39 - 40 527.76 69.42 0.72 24 0.595 2.35 0.2807 0.179 12.87

40 - 41 577.40 71.07 0.70 24 0.595 2.38 0.2881 0.181 12.65

41 - 42 659.81 120.00 2.42 24 0.595 3.80 0.7376 0.165 39.85

42 - 43 696.91 72.52 0.55 27 0.67 2.28 0.2652 0.204 11.19

43 - 61 748.87 105.10 0.29 33 0.824 1.81 0.1679 0.245 7.11

44 - 45 51.85 57.22 3.41 10 0.227 2.28 0.2643 0.060 20.44

45 - 46 180.70 98.48 1.12 16 0.362 2.11 0.2279 0.109 12.24

46 - 36 206.73 58.53 0.17 24 0.595 1.06 0.0577 0.171 2.91

54 - 47 62.49 48.34 0.41 12 0.284 1.12 0.0638 0.086 3.53

47 - 37 103.68 48.08 0.42 16 0.362 1.27 0.0824 0.108 4.54

48 - 49 48.30 40.11 1.00 10 0.227 1.46 0.1085 0.068 6.84

49 - 50 150.82 90.80 1.10 14 0.327 2.02 0.2079 0.099 10.88

50 - 51 267.73 78.18 1.66 18 0.407 2.69 0.3697 0.120 20.00

51 - 52 366.86 69.56 0.72 24 0.595 2.09 0.2220 0.166 11.92

52 - 53 445.94 71.07 0.21 27 0.67 1.42 0.1033 0.203 4.26

53 - 58 488.04 97.78 0.56 27 0.67 2.06 0.2154 0.191 10.68

49 - 54 103.56 97.80 0.31 16 0.362 1.14 0.0667 0.110 3.40

54 - 55 194.15 90.80 0.88 18 0.407 1.96 0.1960 0.120 10.60

55 - 56 304.55 78.18 1.41 20 0.452 2.60 0.3448 0.132 18.59

56 - 57 396.90 69.56 1.29 24 0.595 2.62 0.3510 0.155 20.01

57 - 58 468.53 71.07 0.42 24 0.595 1.87 0.1784 0.179 7.52

58 - 59 1061.17 113.05 2.92 27 0.67 4.63 1.0911 0.189 55.22

59 - 60 1179.73 87.22 0.46 36 0.9 2.41 0.2970 0.267 12.30

60 - 61 1208.92 24.62 0.41 36 0.9 2.33 0.2776 0.270 11.09

61 - 62 2062.36 67.05 0.67 39 0.9776 3.22 0.5283 0.298 19.96

62 - 63 2188.90 67.05 1.86 39 0.9776 4.67 1.1118 0.272 50.60

63 - E4 2188.90 72.44 0.69 39 0.9776 3.31 0.5583 0.296 20.44

Dc
Pozo

VARIABLES DE DISEÑO - AGUAS LLUVIAS



 

 

 

De A De A De A De A

De - A (m) (m) (m) (m) (m) (m) (m) (m)

1 - 2 457.00 456.80 455.50 455.20 455.22 454.91 1.50 1.60

2 - 3 456.80 455.75 455.20 454.45 454.87 454.12 1.60 1.30

3 - 4 455.75 454.65 454.45 453.65 454.04 453.24 1.30 1.00

4 - 23 454.65 454.65 453.65 453.35 453.24 452.94 1.00 1.30

5 - 6 454.65 454.10 452.65 452.15 452.42 451.92 2.00 1.95

6 - 7 454.10 453.10 452.15 451.25 451.82 450.93 1.95 1.85

7 - 8 453.10 451.80 451.25 450.30 450.84 449.90 1.85 1.50

8 - 9 451.80 451.30 450.30 449.55 449.85 449.10 1.50 1.75

9 - 10 451.30 450.60 449.55 449.10 448.96 448.51 1.75 1.50

10 - 11 450.60 447.50 449.10 446.30 448.51 445.71 1.50 1.20

11 - 15 447.50 447.50 446.30 446.25 445.71 445.65 1.20 1.25

15 - 16 447.50 446.75 446.25 445.55 445.58 444.88 1.25 1.20

16 - 17 446.75 445.50 445.55 444.30 444.88 443.63 1.20 1.20

17 - E2 445.50 445.00 444.30 443.80 443.63 443.13 1.20 1.20

11 - 12 447.50 447.50 446.70 446.05 446.42 445.77 0.80 1.45

12 - 13 447.50 446.75 446.05 445.40 445.72 445.07 1.45 1.35

13 - 14 446.75 445.50 445.40 444.50 444.99 444.10 1.35 1.00

14 - E1 445.50 445.00 444.50 444.00 444.05 443.55 1.00 1.00

30 - 15 447.50 447.50 446.70 446.25 446.34 445.89 0.80 1.25

18 - 19 458.30 458.30 457.00 456.70 456.55 456.25 1.30 1.60

19 - 20 458.30 458.30 456.70 456.45 456.25 456.00 1.60 1.85

20 - 21 458.30 456.80 456.45 455.60 456.00 455.15 1.85 1.20

21 - 22 456.80 455.75 455.60 454.55 455.15 454.10 1.20 1.20

22 - 23 455.75 454.65 454.55 453.85 454.10 453.39 1.20 0.80

23 - 24 454.65 454.10 453.85 452.90 453.26 452.31 0.80 1.20

24 - 25 454.10 453.10 452.90 451.90 452.31 451.30 1.20 1.20

25 - 26 453.10 451.80 451.90 451.00 451.31 450.40 1.20 0.80

26 - 27 451.80 451.30 451.00 450.10 450.33 449.43 0.80 1.20

27 - 28 451.30 450.60 450.10 449.40 449.43 448.73 1.20 1.20

28 - 29 450.60 447.50 449.40 446.30 448.73 445.63 1.20 1.20

29 - 30 447.50 447.50 446.30 446.05 445.63 445.38 1.20 1.45

30 - 31 447.50 446.75 446.05 445.55 445.38 444.88 1.45 1.20

31 - 32 446.75 446.75 445.55 444.95 444.88 444.28 1.20 1.80

32 - E3 446.75 445.00 444.95 444.20 444.20 443.45 1.80 0.80

6 - 24 454.10 454.10 453.30 452.90 452.97 452.57 0.80 1.20

33 - 34 458.30 456.80 456.00 455.60 455.67 455.28 2.30 1.20

34 - 35 456.80 455.75 455.60 454.55 455.24 454.19 1.20 1.20

35 - 36 455.75 454.65 454.55 453.35 454.14 452.95 1.20 1.30

36 - 37 454.65 454.10 453.35 452.70 452.90 452.25 1.30 1.40

37 - 38 454.10 453.10 452.70 451.90 452.11 451.30 1.40 1.20

38 - 39 453.10 451.80 451.90 450.60 451.31 450.01 1.20 1.20

39 - 40 451.80 451.30 450.60 450.10 450.01 449.51 1.20 1.20

40 - 41 451.30 450.60 450.10 449.60 449.51 449.01 1.20 1.00

41 - 42 450.60 447.50 449.60 446.70 449.01 446.10 1.00 0.80

42 - 43 447.50 447.50 446.70 446.30 446.03 445.63 0.80 1.20

43 - 61 447.50 447.50 446.30 446.00 445.48 445.17 1.20 1.50

44 - 45 457.50 455.75 456.50 454.55 456.27 454.32 1.00 1.20

45 - 46 455.75 454.65 454.55 453.45 454.19 453.09 1.20 1.20

46 - 36 454.65 454.65 453.45 453.35 452.86 452.76 1.20 1.30

54 - 47 454.10 454.10 453.10 452.90 452.82 452.62 1.00 1.20

47 - 37 454.10 454.10 452.90 452.70 452.54 452.34 1.20 1.40

48 - 49 454.10 454.10 453.30 452.90 453.07 452.67 0.80 1.20

49 - 50 454.10 453.10 452.90 451.90 452.57 451.57 1.20 1.20

50 - 51 453.10 451.80 451.90 450.60 451.49 450.20 1.20 1.20

51 - 52 451.80 451.30 450.60 450.10 450.01 449.50 1.20 1.20

52 - 53 451.30 451.60 450.10 449.95 449.43 449.28 1.20 1.65

53 - 58 451.60 450.60 449.95 449.40 449.28 448.73 1.65 1.20

49 - 54 454.10 454.10 453.20 452.90 452.84 452.53 0.90 1.20

54 - 55 454.10 453.10 452.90 452.10 452.49 451.69 1.20 1.00

55 - 56 453.10 451.80 452.10 451.00 451.65 450.55 1.00 0.80

56 - 57 451.80 451.30 451.00 450.10 450.41 449.51 0.80 1.20

57 - 58 451.30 450.60 450.10 449.80 449.51 449.21 1.20 0.80

58 - 59 450.60 447.50 449.80 446.50 449.13 445.83 0.80 1.00

59 - 60 447.50 447.50 446.50 446.10 445.60 445.20 1.00 1.40

60 - 61 447.50 447.50 446.10 446.00 445.20 445.10 1.40 1.50

61 - 62 447.50 446.75 446.00 445.55 445.02 444.57 1.50 1.20

62 - 63 446.75 445.50 445.55 444.30 444.57 443.33 1.20 1.20

63 - E4 445.50 445.00 444.30 443.80 443.32 442.82 1.20 1.20

Pozo

VARIABLES DE DISEÑO - AGUAS LLUVIAS

Prof. a 

Clave
Cota  BateaCota Rasante Cota  Clave



 

4.3 Resultados del Diseño del Sistema de Tratamiento de 

Aguas Residuales (STAR) 

4.3.1 Trampa de Grasas 

Parámetro Valor Unidad 

   

   

   

Área superficial   

   

   

  m 

   

   

   



 

 

 

4.3.2 Pozo Séptico de Acción Múltiple 

Parámetro Valor Unidad 

   

   

   

   

   

   

   

   

   

   

   

   

4.3.3 Filtro Anaerobio 

Parámetro Valor Unidad 

   

   

   

   

   

   



 

   

   

   

4.3.4 Humedal Subsuperficial de Flujo Horizontal. 

Parámetro Valor Unidad 

Área superficial   

   

   

   

   

   

   

   

4.4 Resultados del Presupuesto 



 

 

 

Item Descripcion Unidad  Cantidad  Vr/ unitario Vr/ Total

1

 $       31,856,917.84 

2

 $    1,397,310,531.68 

3

 $    4,282,993,627.81 

4

 $      233,703,177.37 

5

 $      175,906,920.00 

6

 $      231,946,044.38 

7

 $      501,080,835.50 

 $    6,854,798,054.59 

15%  $    1,028,219,708.19 

3%  $      205,643,941.64 

5%  $      342,739,902.73 

 $    8,431,401,607.15 COSTO TOTAL DEL PROYECTO

 SUBTOTAL 

 SUBTOTAL 

SUBTOTAL COSTOS DIRECTOS

 SUBTOTAL 

 SUBTOTAL 

 SUBTOTAL 

ADMINISTRACION

IMPREVISTOS

UTILIDAD

Presupuesto del Alcantarillado Sanitario, Pluvial y el Sistema de Tratamiento de Aguas Lluvias del Proyecto «Llano Grande»

PRESUPUESTO «LLANO GRANDE»

 SUBTOTAL 

 SUBTOTAL 

REPOSICION DE PAVIMENTO FLEXIBLE

RELLENO

SUMIDEROS

POZOS DE INSPECCION

SUMINISTRO E INSTALACION DE TUBERIA 

EXCAVACION

PRELIMINARES

4.5 Planos  

 



 

 

Capítulo 5 

5.  Conclusiones y Recomendaciones 

5.1 Conclusiones 

▪ 

▪ 

▪ 



 

 

 

▪ 

▪ 

▪ 

▪ 



 

5.2 Recomendaciones 

▪ 

▪ 

▪ 

▪ 

▪ 

▪ 
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A. Anexo: Memoria de Cálculo para el 

Diseño Hidráulico del Sistema de 

Alcantarillado Sanitario 

Determinación de Caudal de Diseño 

Columna 1:

Columna 2:

Columna 3:

𝐴𝑡 =  𝐴𝑎𝑓𝑒𝑟𝑒𝑛𝑡𝑒 +  𝛴 𝐴𝑎𝑔𝑢𝑎𝑠 𝑎𝑟𝑟𝑖𝑏𝑎 

𝐶𝑜𝑙 32−3 =  𝐶𝑜𝑙 22−3 +  𝐶𝑜𝑙 31−2

𝐴𝑡 2−3 = 0.241091 ℎ𝑎 + 0.237383 ℎ𝑎 = 0.478474 ℎ𝑎 



 

 

 

Columna 4:

Columna 5

Columna 6:

𝑃𝑖 = 𝐴𝑡 ∗ 𝐷 

𝐶𝑜𝑙 62−3 = 𝐶𝑜𝑙 32−3 ∗ 𝐶𝑜𝑙 52−3

𝑃𝑖 = 0.478474 ℎ𝑎 ∗ 59 ℎ𝑎𝑏/ℎ𝑎 = 28 ℎ𝑎𝑏 

Columna 7:

𝑞𝑖 = 0.081262 𝑙/𝑠 ∗  ℎ𝑎 

Columna 8:

Columna 9:

Columna 10:

Columna 11:

Columna 12:

Columna 13:

Columna 14:



 

%𝐴𝑇 = %𝐴𝐷 + %𝐴𝐼 + %𝐴𝐶 + %𝐴𝐼𝑁

𝐶𝑜𝑙 142−3 = 𝐶𝑜𝑙 42−3 + 𝐶𝑜𝑙 82−3 + 𝐶𝑜𝑙 102−3 + 𝐶𝑜𝑙 122−3

%𝐴𝑇 = 100% + 0 + 0 + 0 = 100% 

Columna 15:

q𝑖𝑇 = (𝑞𝐷 ∗ %𝐴𝐷) + (q𝐼 ∗ %𝐴𝐼) + (q𝐶 ∗  %𝐴𝐶) + (q𝐼𝑛 ∗ %𝐴𝐼𝑁)

𝐶𝑜𝑙 152−3 = (𝐶𝑜𝑙 72−3 ∗  𝐶𝑜𝑙 42−3) + (𝐶𝑜𝑙 92−3 ∗ 𝐶𝑜𝑙 82−3) + (𝐶𝑜𝑙 112−3 ∗  𝐶𝑜𝑙 102−3)

+ (𝐶𝑜𝑙 132−3 ∗ 𝐶𝑜𝑙 122−3)

�̅�𝑖𝑇 = (0.08 (𝑙/𝑠 ∗ ℎ𝑎) ∗ 100%) + 0 + 0 + 0 = 0.08 𝑙/𝑠 ∗ ℎ𝑎 

Columna 16:

𝑄�̅� =  q̅𝑖𝑇 ∗  𝐴𝑡 

𝐶𝑜𝑙 162−3 =  𝐶𝑜𝑙 152−3 ∗  𝐶𝑜𝑙 32−3

𝑄�̅�  =  0.08 𝑙/𝑠 ∗ ℎ𝑎 ∗ 0.478474 ℎ𝑎 = 0.039 𝑙/𝑠 

Columna 17:

𝐹 = 1 + 
14

( 4 + √𝑃 )
 

𝐶𝑜𝑙 172−3 = 1 + 
14

( 4 + √
𝐶𝑜𝑙 62−3

1000⁄ )

 

𝐹 =  1 + 
14

( 4 + √28 1000⁄ )

= 4.359 

Columna 18:

𝑄𝑀𝐻 = 𝑄�̅� ∗  𝐹 



 

 

 

𝐶𝑜𝑙 182−3 = 𝐶𝑜𝑙 162−3 ∗ 𝐶𝑜𝑙 172−3 = 0.039 𝑙/𝑠 ∗  4.359 = 0.169 𝑙/𝑠 

Columna 19:

Columna 20:

𝑄𝐼𝑁𝐹 = 𝐴𝑡  ∗ 𝐶𝐼𝑁𝐹

𝐶𝑜𝑙 202−3 = 𝐶𝑜𝑙 32−3  ∗ 𝐶𝑜𝑙 192−3

𝑄𝐼𝑁𝐹 =  0.478474 ℎ𝑎 ∗ 0.3 𝑙/𝑠 ∗ ℎ𝑎 = 0.14 𝑙/𝑠

Columna 21:

Columna 22:

𝑄𝐶𝐸 = 𝐴𝑡  ∗ 𝐶𝐶𝐸

𝐶𝑜𝑙 222−3 = 𝐶𝑜𝑙 32−3  ∗ 𝐶𝑜𝑙 212−3

𝑄𝐶𝐸 =   0.478474 ℎ𝑎 ∗ 0.2 𝑙/𝑠 ∗ ℎ𝑎 = 0.10 𝑙/𝑠

Columna 23:

𝑄𝑑 = 𝑄𝑀𝐻 + 𝑄𝐼𝑁𝐹  +  𝑄𝐶𝐸 

𝐶𝑜𝑙 232−3 = 𝐶𝑜𝑙 182−3 + 𝐶𝑜𝑙 202−3  + 𝐶𝑜𝑙 222−3 

𝑄𝑑 2−3 =  0.169 𝑙/𝑠 +  0.14 𝑙/𝑠 + 0.10 𝑙/𝑠 = 0.41 𝑙/𝑠 

Columna 24:

𝑄𝑑 2−3 = 1.5 𝑙/𝑠 



 

Área parcial

Ai (Aferente) Área Densidad Poblacion qi Área qi Área qi Área qi

De - A (ha) (ha) % (hab/ha) (hab) ((l/s)*ha) % ((l/s)*ha) % ((l/s)*ha) % ((l/s)*ha)

1 2 3 4 5 6 7 8 9 10 11 12 13

1 - 2 0.237383 0.237383 100% 59 14 0.08

2 - 3 0.241091 0.478474 100% 59 28 0.08

3 - 4 0.379795 0.858269 100% 59 51 0.08

4 - 25 0 0.858269 100% 59 51 0.08

5 - 6 0.128694 0.128694 100% 59 8 0.08

6 - 7 0.558518 0.687212 100% 59 41 0.08

7 - 8 0.652171 1.339383 100% 59 79 0.08

8 - 9 0.615154 1.954537 100% 59 115 0.08

9 - 10 0.724772 2.679309 100% 59 158 0.08

10 - 11 0.552422 3.231731 100% 59 191 0.08

11 - 15 0.712566 4.012222 100% 59 237 0.08

15 - 16 0.475024 4.487246 100% 59 265 0.08

11 - 12 0.350095 0.350095 100% 59 21 0.08

12 - 13 0.663893 1.013988 100% 59 60 0.08

13 - 14 0.487434 1.501422 100% 59 89 0.08

14 - 16 0 1.501422 100% 59 89 0.08

16 - 33 0 5.988668 100% 59 353 0.08

33 - 66 0 10.07034 100% 59 594 0.08

17 - 11 0.067925 0.067925 100% 59 4 0.08

18 - 19 0.01592 0.01592 100% 0.5

19 - 20 0.01592 0.03184 100% 0.5

20 - 21 0.158063 0.189903 100% 59 11 0.08

21 - 22 0.181868 0.371771 100% 59 22 0.08

22 - 23 0 0.371771 100% 59 22 0.08

23 - 24 0.190062 0.561833 100% 59 33 0.08

24 - 25 0 0.561833 100% 59 33 0.08

25 - 26 0 1.420102 100% 59 84 0.08

26 - 27 0.3 2.07771 100% 59 123 0.08

27 - 28 0.2 2.27771 100% 59 134 0.08

28 - 29 0 2.27771 100% 59 134 0.08

29 - 30 0.416092 2.693802 100% 59 159 0.08

30 - 31 0.449496 3.143298 100% 59 185 0.08

31 - 32 0 3.143298 100% 59 185 0.08

32 - 33 0.938374 4.081672 100% 59 241 0.08

6 - 26 0.357608 0.357608 100% 59 21 0.08

34 - 35 0.199315 0.199315 100% 59 12 0.08

35 - 36 0.17206 0.371375 100% 59 22 0.08

36 - 37 0 0.371375 100% 59 22 0.08

37 - 38 0.172962 0.544337 100% 59 32 0.08

38 - 39 0 0.544337 100% 59 32 0.08

39 - 40 0 1.233491 100% 59 73 0.08

40 - 41 0.299874 1.939169 100% 59 114 0.08

41 - 42 0.299284 2.238453 100% 59 132 0.08

42 - 43 0 2.238453 100% 59 132 0.08

43 - 44 0.434367 2.67282 100% 59 158 0.08

44 - 45 0.506676 3.179496 100% 59 188 0.08

45 - 46 0 3.179496 100% 59 188 0.08

46 - 64 0 3.179496 100% 59 188 0.08

47 - 48 0.226504 0.226504 100% 59 13 0.08

48 - 49 0.46265 0.689154 100% 59 41 0.08

49 - 39 0 0.689154 100% 59 41 0.08

57 - 50 0.200357 0.200357 100% 59 12 0.08

50 - 40 0.205447 0.405804 100% 59 24 0.08

51 - 52 0.162502 0.162502 100% 59 10 0.08

52 - 53 0.774066 0.936568 100% 59 55 0.08

53 - 54 0.491452 1.42802 100% 59 84 0.08

54 - 55 0.401297 1.829317 100% 59 108 0.08

55 - 56 0.63459 2.463907 100% 59 145 0.08

56 - 61 0 2.463907 100% 59 145 0.08

52 - 57 0.28334 0.28334 100% 59 17 0.08

57 - 58 0.79929 1.08263 100% 59 64 0.08

58 - 59 0.646266 1.728896 100% 59 102 0.08

59 - 60 0.570496 2.299392 100% 59 136 0.08

60 - 61 0.620453 2.919845 100% 59 172 0.08

61 - 62 1.039194 6.422946 100% 59 379 0.08

62 - 63 0.716977 7.139923 100% 59 421 0.08

63 - 64 0.113347 7.25327 100% 59 428 0.08

64 - 65 0.674836 11.1076 100% 59 655 0.08

65 - 66 0.807637 11.91524 100% 59 703 0.08

66 - 67 0 21.98558 100% 59 1297 0.08

67 - E 21.98558 1297

Doméstico Industrial Comercial Institucional

Área totalPozo



 

 

 

Total

Área
qi 

Ponderado
Q

Coef. 

Mayoración
Q

Coe. 

Infiltración
Q

Coef. 

Erradas
Q Calculado Adoptado

De - A % ((l/s)*ha) (l/s) F (l/s) ((l/s)*ha) (l/s) ((l/s)*ha) (l/s) (l/s) (l/s)

1 14 15 16 17 18 19 20 21 22 23 24

1 - 2 100% 0.081 0.019 4.399 0.085 0.3 0.07 0.2 0.05 0.20 1.50

2 - 3 100% 0.081 0.039 4.359 0.169 0.3 0.14 0.2 0.10 0.41 1.50

3 - 4 100% 0.081 0.070 4.314 0.301 0.3 0.26 0.2 0.17 0.73 1.50

4 - 25 100% 0.081 0.070 4.314 0.301 0.3 0.26 0.2 0.17 0.73 1.50

5 - 6 100% 0.081 0.010 4.425 0.046 0.3 0.04 0.2 0.03 0.11 1.50

6 - 7 100% 0.081 0.056 4.332 0.242 0.3 0.21 0.2 0.14 0.59 1.50

7 - 8 100% 0.081 0.109 4.270 0.465 0.3 0.40 0.2 0.27 1.13 1.50

8 - 9 100% 0.081 0.159 4.226 0.671 0.3 0.59 0.2 0.39 1.65 1.65

9 - 10 100% 0.081 0.218 4.184 0.911 0.3 0.80 0.2 0.54 2.25 2.25

10 - 11 100% 0.081 0.263 4.156 1.091 0.3 0.97 0.2 0.65 2.71 2.71

11 - 15 100% 0.081 0.326 4.120 1.343 0.3 1.20 0.2 0.80 3.35 3.35

15 - 16 100% 0.081 0.365 4.101 1.495 0.3 1.35 0.2 0.90 3.74 3.74

11 - 12 100% 0.081 0.028 4.379 0.125 0.3 0.11 0.2 0.07 0.30 1.50

12 - 13 100% 0.081 0.082 4.298 0.354 0.3 0.30 0.2 0.20 0.86 1.50

13 - 14 100% 0.081 0.122 4.258 0.519 0.3 0.45 0.2 0.30 1.27 1.50

14 - 16 100% 0.081 0.122 4.258 0.519 0.3 0.45 0.2 0.30 1.27 1.50

16 - 33 100% 0.081 0.487 4.047 1.970 0.3 1.80 0.2 1.20 4.96 4.96

33 - 66 100% 0.081 0.818 3.935 3.220 0.3 3.02 0.2 2.01 8.25 8.25

17 - 11 100% 0.081 0.006 4.445 0.025 0.3 0.02 0.2 0.01 0.06 1.50

18 - 19 100% 0.500 0.008 4.500 0.036 0.3 0.00 0.2 0.00 0.04 1.50

19 - 20 100% 0.500 0.016 4.500 0.072 0.3 0.01 0.2 0.01 0.09 1.50

20 - 21 100% 0.081 0.015 4.410 0.068 0.3 0.06 0.2 0.04 0.16 1.50

21 - 22 100% 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

22 - 23 100% 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

23 - 24 100% 0.081 0.046 4.348 0.198 0.3 0.17 0.2 0.11 0.48 1.50

24 - 25 100% 0.081 0.046 4.348 0.198 0.3 0.17 0.2 0.11 0.48 1.50

25 - 26 100% 0.081 0.115 4.264 0.492 0.3 0.43 0.2 0.28 1.20 1.50

26 - 27 100% 0.081 0.169 4.218 0.712 0.3 0.62 0.2 0.42 1.75 1.75

27 - 28 100% 0.081 0.185 4.206 0.779 0.3 0.68 0.2 0.46 1.92 1.92

28 - 29 100% 0.081 0.185 4.206 0.779 0.3 0.68 0.2 0.46 1.92 1.92

29 - 30 100% 0.081 0.219 4.183 0.916 0.3 0.81 0.2 0.54 2.26 2.26

30 - 31 100% 0.081 0.255 4.160 1.063 0.3 0.94 0.2 0.63 2.63 2.63

31 - 32 100% 0.081 0.255 4.160 1.063 0.3 0.94 0.2 0.63 2.63 2.63

32 - 33 100% 0.081 0.332 4.118 1.366 0.3 1.22 0.2 0.82 3.41 3.41

6 - 26 100% 0.081 0.029 4.377 0.127 0.3 0.11 0.2 0.07 0.31 1.50

34 - 35 100% 0.081 0.016 4.408 0.071 0.3 0.06 0.2 0.04 0.17 1.50

35 - 36 100% 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

36 - 37 100% 0.081 0.030 4.375 0.132 0.3 0.11 0.2 0.07 0.32 1.50

37 - 38 100% 0.081 0.044 4.350 0.192 0.3 0.16 0.2 0.11 0.46 1.50

38 - 39 100% 0.081 0.044 4.350 0.192 0.3 0.16 0.2 0.11 0.46 1.50

39 - 40 100% 0.081 0.100 4.279 0.429 0.3 0.37 0.2 0.25 1.05 1.50

40 - 41 100% 0.081 0.158 4.227 0.666 0.3 0.58 0.2 0.39 1.64 1.64

41 - 42 100% 0.081 0.182 4.208 0.766 0.3 0.67 0.2 0.45 1.88 1.88

42 - 43 100% 0.081 0.182 4.208 0.766 0.3 0.67 0.2 0.45 1.88 1.88

43 - 44 100% 0.081 0.217 4.184 0.909 0.3 0.80 0.2 0.53 2.25 2.25

44 - 45 100% 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

45 - 46 100% 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

46 - 64 100% 0.081 0.258 4.158 1.074 0.3 0.95 0.2 0.64 2.66 2.66

47 - 48 100% 0.081 0.018 4.402 0.081 0.3 0.07 0.2 0.05 0.19 1.50

48 - 49 100% 0.081 0.056 4.332 0.243 0.3 0.21 0.2 0.14 0.59 1.50

49 - 39 100% 0.081 0.056 4.332 0.243 0.3 0.21 0.2 0.14 0.59 1.50

57 - 50 100% 0.081 0.016 4.407 0.072 0.3 0.06 0.2 0.04 0.17 1.50

50 - 40 100% 0.081 0.033 4.370 0.144 0.3 0.12 0.2 0.08 0.35 1.50

51 - 52 100% 0.081 0.013 4.416 0.058 0.3 0.05 0.2 0.03 0.14 1.50

52 - 53 100% 0.081 0.076 4.306 0.328 0.3 0.28 0.2 0.19 0.80 1.50

53 - 54 100% 0.081 0.116 4.263 0.495 0.3 0.43 0.2 0.29 1.21 1.50

54 - 55 100% 0.081 0.149 4.234 0.629 0.3 0.55 0.2 0.37 1.54 1.54

55 - 56 100% 0.081 0.200 4.195 0.840 0.3 0.74 0.2 0.49 2.07 2.07

56 - 61 100% 0.081 0.200 4.195 0.840 0.3 0.74 0.2 0.49 2.07 2.07

52 - 57 100% 0.081 0.023 4.390 0.101 0.3 0.09 0.2 0.06 0.24 1.50

57 - 58 100% 0.081 0.088 4.292 0.378 0.3 0.32 0.2 0.22 0.92 1.50

58 - 59 100% 0.081 0.140 4.241 0.596 0.3 0.52 0.2 0.35 1.46 1.50

59 - 60 100% 0.081 0.187 4.205 0.786 0.3 0.69 0.2 0.46 1.94 1.94

60 - 61 100% 0.081 0.237 4.171 0.990 0.3 0.88 0.2 0.58 2.45 2.45

61 - 62 100% 0.081 0.522 4.033 2.105 0.3 1.93 0.2 1.28 5.32 5.32

62 - 63 100% 0.081 0.580 4.011 2.327 0.3 2.14 0.2 1.43 5.90 5.90

63 - 64 100% 0.081 0.589 4.008 2.362 0.3 2.18 0.2 1.45 5.99 5.99

64 - 65 100% 0.081 0.903 3.911 3.530 0.3 3.33 0.2 2.22 9.08 9.08

65 - 66 100% 0.081 0.968 3.893 3.770 0.3 3.57 0.2 2.38 9.73 9.73

66 - 67 100% 0.081 1.787 3.724 6.654 0.3 6.60 0.2 4.40 17.65 17.65

67 - E 1.787 3.724 6.654 0.3 6.60 0.2 4.40 17.65 17.65

Conexiones Caudal DiseñoQ InfiltraciónQ Máx HorarioQ Medio Diario

Pozo



 

Determinación de Variables de Diseño 

 

Columna 1:

Columna 2:

𝐿2−3 = 𝐶𝑜𝑙 22−3 = 75.04 𝑚 

Columna 3:

𝑄𝑑2−3 = 𝐶𝑜𝑙 32−3 = 1.50 𝑙/𝑠 

Columna 4:

𝑆2−3 = (
(𝐶𝐶2 − 𝐶𝐶3)

𝐿2−3
) ∗ 100 

𝐶𝑜𝑙 42−3 = (
(𝐶𝑜𝑙 342−3 − 𝐶𝑜𝑙 352−3)

𝐶𝑜𝑙 22−3
) ∗ 100 

𝐶𝑜𝑙 42−3 = (
(455.6 𝑚. 𝑠. 𝑛.𝑚 − 454.55 𝑚. 𝑠. 𝑛.𝑚)

75.04 𝑚
) ∗ 100 = 1.40 % 

Columna 5:

𝐷2−3 = 1.548 ∗  (
𝑛 𝑄2−3

𝑆2−3
1/2
)

3/8

 

𝐶𝑜𝑙 52−3 = 1.548 ∗  (
𝑛 ∗ 𝐶𝑜𝑙 32−3

𝐶𝑜𝑙 42−3
1/2
)

3/8

 



 

 

 

𝐷2−3 = 1.548 ∗ 

(

 
 0.01 ∗ (

1.5 𝑙/𝑠
1000

)

(
1.40 %
100 )

1
2

)

 
 

3
8

=  0.0535 𝑚 

Columna 6:

𝐷2−3 = 
𝐷2−3

0.0254 𝑚
 

𝐶𝑜𝑙 62−3 = 2.00 𝑖𝑛 

Columna 7

𝐷𝑐 2−3 = 𝐶𝑜𝑙 72−3 = 6 𝑖𝑛 

Columna 8:

𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3 = 𝐶𝑜𝑙 82−3 = 0.145 𝑚 

Columna 9:

𝑄0 2−3 = 312 ∗ (
𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3

8
3 ∗  𝑆2−3

1
2 

𝜂
)

𝐶𝑜𝑙 92−3 = 312 ∗  (
𝐶𝑜𝑙 82−3

8
3 ∗  𝐶𝑜𝑙 42−3

1
2 

0.01
)

𝑄0 2−3 = 312 ∗ (
0.145 m 

8
3 ∗  0.0140 

1
2 

0.01
) = 21.42 𝑙/𝑠



 

Columna 10:

𝑉0 2−3 =
𝑄0 2−3
𝐴𝑇𝑢𝑏𝑜

 

𝐶𝑜𝑙 102−3 =

𝐶𝑜𝑙 92−3
1000

𝜋 ∗ 
𝐶𝑜𝑙 82−3

2

4

 

𝑉0 2−3 =

21.42 𝑙/𝑠
1000

𝜋 ∗  
0.1452

4

𝑉0 2−3 = 1.30 𝑚/𝑠

Columna 11:

𝑄 2−3
𝑄0 2−3

𝐶𝑜𝑙 112−3 =
𝐶𝑜𝑙 32−3
𝐶𝑜𝑙 92−3

𝑄 2−3
𝑄0 2−3

= 
1.50 𝑙/𝑠

21.42 𝑙/𝑠
= 0.07 

Columna 12:

𝑉 2−3
𝑉0 2−3

= 𝐶𝑜𝑙 122−3 = 0.492

Columna 13:

𝑑 2−3
𝐷 2−3

= 𝐶𝑜𝑙 132−3 = 0.210



 

 

 

Columna 14:

𝑅 2−3
𝑅0 2−3

= 𝐶𝑜𝑙 142−3 = 0.510

Columna 15:

𝐻 2−3
𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3

= 𝐶𝑜𝑙 152−3 = 0.140

Columna 16:

𝑉 2−3 = 
𝑉 2−3
𝑉0 2−3

∗  𝑉0 2−3

𝐶𝑜𝑙 162−3  =  𝐶𝑜𝑙 122−3 ∗  𝐶𝑜𝑙 102−3

𝑉 2−3 = 0.492 ∗ 1.30 𝑚/𝑠

𝑉 2−3 = 0.64 𝑚/𝑠

Columna 17:

 
𝑉 2−3

2

2 g
 

𝐶𝑜𝑙 172−3 =
𝐶𝑜𝑙 162−3

2

2 𝑔
  

𝑉 2−3
2

2 𝑔
=  

(0.64 𝑚/𝑠)2

2 (9.806 𝑚/𝑠2)
 

𝑉 2−3
2

2 𝑔
=  0.0208 𝑚 



 

Columna 18:

𝑅 2−3 = 
𝑅 2−3
𝑅0 2−3

∗
𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3

4

𝐶𝑜𝑙 182−3  =  𝐶𝑜𝑙 142−3 ∗
𝐶𝑜𝑙 82−3

4
 

𝑅 2−3  =  0.510 ∗
0.145 𝑚

4
 

𝑅 2−3  =  0.02 𝑚

Columna 19:

𝜏 2−3 = 𝛾 𝐴𝑔𝑢𝑎𝑆𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑎 ∗ 𝑅 2−3 ∗  𝑆 2−3

𝐶𝑜𝑙 192−3  =  𝛾 𝐴𝑔𝑢𝑎𝑆𝑎𝑛𝑖𝑡𝑎𝑟𝑖𝑎 ∗ 𝐶𝑜𝑙 172−3 ∗ 𝐶𝑜𝑙 42−3

𝜏 2−3  =  (9.801 𝑘𝑁/𝑚
2  ∗  (

1000 𝑁

1 𝑘𝑁
)) ∗ 0.02 m ∗ 

1.40 %

100

𝜏 2−3  =  2.54  𝑁/𝑚
2

Columna 20:

𝑑 2−3 = 
𝑑 2−3
𝐷 2−3

∗  𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3 

𝐶𝑜𝑙 202−3  =  𝐶𝑜𝑙 132−3 ∗ 𝐶𝑜𝑙 82−3 

𝑑 2−3
2 =  0.210 ∗ 0.145 m 

𝑑 2−3 =  0.03 𝑚 

Columna 21:

𝐸 2−3 = 
𝑉 2−3

2

2 g
+ 𝑑 2−3 

𝐶𝑜𝑙 212−3 = 𝐶𝑜𝑙 172−3 + 𝐶𝑜𝑙 132−3 



 

 

 

𝐸 2−3 =  0.0208 𝑚 +  0.03 m 

𝐸 2−3 =  0.05 𝑚 

Columna 22:

𝐻 2−3 = 
𝐻 2−3

𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3
∗  𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3

𝐶𝑜𝑙 222−3 = 𝐶𝑜𝑙 152−3 ∗  𝐶𝑜𝑙 82−3

𝐻 2−3 =  0.140 +  0.145 m

𝐻 2−3 =  0.0203  𝑚

Columna 23:

𝑁𝐹 2−3 = 
𝑉 2−3

√𝑔 ∗ 𝐻 2−3 
 

𝐶𝑜𝑙 232−3 = 
𝐶𝑜𝑙 162−3

√𝑔 ∗ 𝐶𝑜𝑙 222−3 

𝑁𝐹2−3 = 
0.64 m/s

√9.806 m ∗  0.0203 m

𝑁𝐹2−3 = 1.43

𝑆𝑢𝑏𝑐𝑟𝑖𝑡𝑖𝑐𝑜 1 > 𝑁𝐹 >  1 𝑆𝑢𝑝𝑒𝑟𝑐𝑟𝑖𝑡𝑖𝑐𝑜 

Columna 24:

 

▪ Para Régimen Subcrítico: 

ℎ𝑇  = ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛 + ℎ𝐶𝑢𝑟𝑣𝑎 

 

▪ Para Régimen Supercrítico: 

ℎ𝑇  = 40 % ∗ 𝐸 



 

ℎ𝑇 2−3  = 40 % ∗ 𝐸 

𝐶𝑜𝑙 242−3  = 40 % ∗ 𝐶𝑜𝑙 21 2−3

ℎ𝑇 2−3  = 40 % ∗ 0.05 𝑚

ℎ𝑇 2−3  = 0.205 𝑚

▪ Cotas de Diseño

Columna 25:

𝐶𝑅𝑃𝐼 2−3 = 𝐶𝑜𝑙 252−3 = 456.80 𝑚. 𝑠. 𝑛.𝑚 

Columna 26:

𝐶𝑅𝑃𝐹 2−3 = 𝐶𝑜𝑙 262−3 = 455.75 𝑚. 𝑠. 𝑛. 𝑚

Columna 27:

𝐶𝐶𝑃𝐼 2−3 =  𝐶𝑅𝑃𝐼 2−3 − 𝑃𝐶𝑃𝐼 2−3

𝐶𝑜𝑙 272−3 = 𝐶𝑜𝑙 252−3 − 𝐶𝑜𝑙 352−3

𝐶𝐶𝑃𝐼 2−3 = 456.80 𝑚. 𝑠. 𝑛.𝑚 − 1.20 𝑚

𝐶𝐶𝑃𝐼 2−3 = 455.60 𝑚. 𝑠. 𝑛.𝑚

Columna 28:



 

 

 

𝐶𝐶𝑃𝐹 2−3 =  𝐶𝑅𝑃𝐹 2−3 − 𝑃𝐶𝑃𝐹 2−3

𝐶𝑜𝑙 282−3 = 𝐶𝑜𝑙 262−3 − 𝐶𝑜𝑙 362−3

𝐶𝐶𝑃𝐹 2−3 = 455.75 𝑚. 𝑠. 𝑛. 𝑚 − 1.20 𝑚

𝐶𝐶𝑃𝐹 2−3 = 454.55 𝑚. 𝑠. 𝑛.𝑚

Columna 29:

𝐶𝐵𝑃𝐼 2−3 =  𝐶𝐶𝑃𝐼 2−3 − 𝐷𝑐 𝑖𝑛𝑡𝑒𝑟𝑛𝑜 2−3

𝐶𝑜𝑙 292−3 = 𝐶𝑜𝑙 272−3 − 𝐶𝑜𝑙 82−3

𝐶𝐵𝑃𝐼 2−3 = 455.60 𝑚. 𝑠. 𝑛.𝑚 − 0.145 𝑚

𝐶𝐵𝑃𝐼 2−3 =  455.46 𝑚. 𝑠. 𝑛. 𝑚

Columna 30:

𝐶𝐵𝑃𝐹 2−3 =  𝐶𝐵𝑃𝐼 2−3 − (𝐿 2−3 ∗ 𝑆 2−3)

𝐶𝑜𝑙 302−3 = 𝐶𝑜𝑙 292−3 − (𝐶𝑜𝑙 22−3 ∗ 𝐶𝑜𝑙 42−3)

𝐶𝐵𝑃𝐹 2−3 = 455.46 𝑚. 𝑠. 𝑛.𝑚 − ( 75.04 𝑚 ∗ 1.40 %)

𝐶𝐵𝑃𝐹 2−3 = 454.41 𝑚. 𝑠. 𝑛.𝑚

Columna 31:

𝐶𝐿𝑃𝐼 2−3 =  𝐶𝐵𝑃𝐼 2−3 + 𝑑 2−3

𝐶𝑜𝑙 312−3 = 𝐶𝑜𝑙 292−3 − 𝐶𝑜𝑙 202−3

𝐶𝐿𝑃𝐼 2−3 = 455.46 𝑚. 𝑠. 𝑛.𝑚 +  0.03 𝑚

𝐶𝐿𝑃𝐼 2−3 = 455.49 𝑚. 𝑠. 𝑛. 𝑚

Columna 32:



 

𝐶𝐿𝑃𝐹 2−3 =  𝐶𝐵𝑃𝐼 2−3 −  (𝐿 2−3 ∗ 𝑆 2−3)

𝐶𝑜𝑙 322−3 = 𝐶𝑜𝑙 312−3 − (𝐶𝑜𝑙 22−3 ∗ 𝐶𝑜𝑙 42−3)

𝐶𝐿𝑃𝐹 2−3 = 455.49 𝑚. 𝑠. 𝑛.𝑚 − ( 75.04 𝑚 ∗ 1.40 %)

𝐶𝐿𝑃𝐹 2−3 = 454.44 𝑚. 𝑠. 𝑛.𝑚

Columna 33:

𝐶𝐸𝑃𝐼 2−3 =  𝐶𝐸𝑃𝐹 1−2 − ℎT 1−2

𝐶𝑜𝑙 332−3 = 𝐶𝑜𝑙 341−2 − 𝐶𝑜𝑙 241−2

𝐶𝐸𝑃𝐼 2−3 = 455.50 𝑚. 𝑠. 𝑛.𝑚 −  0.019 𝑚

𝐶𝐸𝑃𝐼 2−3 = 455.48 𝑚. 𝑠. 𝑛. 𝑚

Columna 34:

𝐶𝐸𝑃𝐹 2−3 =  𝐶𝐸𝑃𝐼 2−3 −  (𝐿 2−3 ∗ 𝑆 2−3)

𝐶𝑜𝑙 342−3 = 𝐶𝑜𝑙 332−3 − (𝐶𝑜𝑙 22−3 ∗ 𝐶𝑜𝑙 42−3)

𝐶𝐸𝑃𝐹 2−3 = 455.48 𝑚. 𝑠. 𝑛.𝑚 − ( 75.04 𝑚 ∗ 1.40 %)

𝐶𝐸𝑃𝐹 2−3 = 454.43 𝑚. 𝑠. 𝑛.𝑚

Columna 35:

𝐻𝑐𝑃𝐼 2−3 =  𝐶𝑜𝑙 352−3 = 1.20 𝑚

Columna 36:

𝐻𝑐𝑃𝐹 2−3 =  𝐶𝑜𝑙 362−3 = 1.20 𝑚



 

 

 

Long. Cudal Pendiente Velocidad
Altura 

Velocidad

L Q S Calculado Nominal Nominal Interno V V
2
/2g

De - A (m) (l/s) % (m) (in) (in) (m) (l/s) (m/s) (m/s) (m)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 - 2 59.97 1.50 1.00 0.0570 2 6 0.145 18.11 1.10 0.08 0.505 0.220 0.530 0.151 0.55 0.0156

2 - 3 75.04 1.50 1.40 0.0535 2 6 0.145 21.42 1.30 0.07 0.492 0.210 0.510 0.140 0.64 0.0208

3 - 4 95.12 1.50 1.16 0.0555 2 6 0.145 19.47 1.18 0.08 0.505 0.220 0.530 0.151 0.60 0.0181

4 - 25 36.60 1.50 0.82 0.0592 2 6 0.145 16.39 0.99 0.09 0.520 0.232 0.554 0.161 0.52 0.0136

5 - 6 49.67 1.50 1.91 0.0505 2 6 0.145 25.04 1.52 0.06 0.473 0.196 0.481 0.128 0.72 0.0262

6 - 7 83.74 1.50 1.19 0.0551 2 6 0.145 19.79 1.20 0.08 0.505 0.220 0.530 0.151 0.61 0.0187

7 - 8 85.24 1.50 1.53 0.0527 2 6 0.145 22.36 1.35 0.07 0.492 0.210 0.510 0.140 0.67 0.0226

8 - 9 69.57 1.65 0.79 0.0617 2 6 0.145 16.10 0.97 0.10 0.540 0.248 0.586 0.170 0.53 0.0141

9 - 10 71.06 2.25 0.99 0.0665 3 6 0.145 17.97 1.09 0.13 0.580 0.280 0.650 0.197 0.63 0.0203

10 - 11 91.50 2.71 3.33 0.0567 2 6 0.145 33.06 2.00 0.08 0.505 0.220 0.530 0.151 1.01 0.0521

11 - 15 80.65 3.35 0.93 0.0781 3 6 0.145 17.46 1.06 0.19 0.645 0.334 0.748 0.244 0.68 0.0237

15 - 16 55.36 3.74 2.26 0.0689 3 6 0.145 27.21 1.65 0.14 0.590 0.289 0.668 0.205 0.97 0.0482

11 - 12 95.60 1.50 0.73 0.0604 2 6 0.145 15.49 0.94 0.10 0.540 0.248 0.586 0.170 0.51 0.0131

12 - 13 80.64 1.50 0.74 0.0602 2 6 0.145 15.62 0.95 0.10 0.540 0.248 0.586 0.170 0.51 0.0133

13 - 14 55.29 1.50 1.99 0.0501 2 6 0.145 25.54 1.55 0.06 0.473 0.196 0.481 0.128 0.73 0.0273

14 - 16 95.60 1.50 0.73 0.0604 2 6 0.145 15.49 0.94 0.10 0.540 0.248 0.586 0.170 0.51 0.0131

16 - 33 110.91 4.96 0.77 0.0938 4 6 0.145 15.85 0.96 0.31 0.732 0.431 0.907 0.328 0.70 0.0252

33 - 66 114.79 8.25 0.78 0.1131 4 6 0.145 16.03 0.97 0.51 0.855 0.570 1.087 0.465 0.83 0.0351

17 - 11 55.16 1.50 0.73 0.0605 2 6 0.145 15.42 0.93 0.10 0.540 0.248 0.586 0.170 0.50 0.0130

18 - 19 24.60 1.50 1.63 0.0520 2 6 0.145 23.09 1.40 0.06 0.473 0.196 0.481 0.128 0.66 0.0223

19 - 20 44.50 1.50 0.79 0.0596 2 6 0.145 16.06 0.97 0.09 0.520 0.232 0.554 0.161 0.51 0.0130

20 - 21 74.82 1.50 1.54 0.0526 2 6 0.145 22.45 1.36 0.07 0.492 0.210 0.510 0.140 0.67 0.0228

21 - 22 67.06 1.50 1.57 0.0524 2 6 0.145 22.66 1.37 0.07 0.492 0.210 0.510 0.140 0.68 0.0232

22 - 23 11.81 1.50 0.85 0.0588 2 6 0.145 16.66 1.01 0.09 0.520 0.232 0.554 0.161 0.52 0.0140

23 - 24 63.72 1.50 1.57 0.0524 2 6 0.145 22.68 1.37 0.07 0.492 0.210 0.510 0.140 0.68 0.0233

24 - 25 27.03 1.50 1.11 0.0559 2 6 0.145 19.07 1.16 0.08 0.505 0.220 0.530 0.151 0.58 0.0173

25 - 26 49.46 1.50 1.01 0.0569 2 6 0.145 18.20 1.10 0.08 0.505 0.220 0.530 0.151 0.56 0.0158

26 - 27 68.56 1.75 1.09 0.0594 2 6 0.145 18.94 1.15 0.09 0.520 0.232 0.554 0.161 0.60 0.0181

27 - 28 68.56 1.92 1.90 0.0554 2 6 0.145 24.93 1.51 0.08 0.505 0.220 0.530 0.151 0.76 0.0296

28 - 29 60.29 1.92 0.75 0.0660 3 6 0.145 15.64 0.95 0.12 0.570 0.270 0.630 0.188 0.54 0.0149

29 - 30 112.19 2.26 0.71 0.0708 3 6 0.145 15.29 0.93 0.15 0.600 0.298 0.686 0.213 0.56 0.0157

30 - 31 115.56 2.63 2.64 0.0587 2 6 0.145 29.41 1.78 0.09 0.520 0.232 0.554 0.161 0.93 0.0437

31 - 32 73.04 2.63 1.03 0.0700 3 6 0.145 18.35 1.11 0.14 0.590 0.289 0.668 0.205 0.66 0.0219

32 - 33 98.09 3.41 1.58 0.0711 3 6 0.145 22.76 1.38 0.15 0.600 0.298 0.686 0.213 0.83 0.0349

6 - 26 89.38 1.50 0.73 0.0605 2 6 0.145 15.44 0.94 0.10 0.540 0.248 0.586 0.170 0.50 0.0130

34 - 35 66.43 1.50 2.86 0.0468 2 6 0.145 30.62 1.85 0.05 0.453 0.182 0.449 0.116 0.84 0.0360

35 - 36 66.91 1.50 1.57 0.0524 2 6 0.145 22.68 1.37 0.07 0.492 0.210 0.510 0.140 0.68 0.0233

36 - 37 12.06 1.50 0.83 0.0590 2 6 0.145 16.49 1.00 0.09 0.520 0.232 0.554 0.161 0.52 0.0137

37 - 38 63.62 1.50 1.57 0.0524 2 6 0.145 22.70 1.37 0.07 0.492 0.210 0.510 0.140 0.68 0.0233

38 - 39 27.03 1.50 1.48 0.0530 2 6 0.145 22.02 1.33 0.07 0.492 0.210 0.510 0.140 0.66 0.0220

39 - 40 49.46 1.50 1.01 0.0569 2 6 0.145 18.20 1.10 0.08 0.505 0.220 0.530 0.151 0.56 0.0158

40 - 41 68.56 1.64 0.95 0.0595 2 6 0.145 17.63 1.07 0.09 0.520 0.232 0.554 0.161 0.56 0.0157

41 - 42 68.56 1.88 1.90 0.0551 2 6 0.145 24.93 1.51 0.08 0.505 0.220 0.530 0.151 0.76 0.0296

42 - 43 60.29 1.88 0.75 0.0656 3 6 0.145 15.64 0.95 0.12 0.570 0.270 0.630 0.188 0.54 0.0149

43 - 44 112.20 2.25 0.71 0.0706 3 6 0.145 15.29 0.93 0.15 0.600 0.298 0.686 0.213 0.56 0.0157

44 - 45 115.56 2.66 2.64 0.0589 2 6 0.145 29.41 1.78 0.09 0.520 0.232 0.554 0.161 0.93 0.0437

45 - 46 65.46 2.66 0.76 0.0744 3 6 0.145 15.82 0.96 0.17 0.624 0.315 0.716 0.229 0.60 0.0182

46 - 64 75.37 2.66 0.73 0.0750 3 6 0.145 15.47 0.94 0.17 0.624 0.315 0.716 0.229 0.58 0.0174

47 - 48 61.22 1.50 3.51 0.0450 2 6 0.145 33.93 2.05 0.04 0.427 0.165 0.410 0.102 0.88 0.0392

48 - 49 99.07 1.50 1.11 0.0559 2 6 0.145 19.08 1.16 0.08 0.505 0.220 0.530 0.151 0.58 0.0174

49 - 39 54.89 1.50 0.73 0.0605 2 6 0.145 15.46 0.94 0.10 0.540 0.248 0.586 0.170 0.51 0.0130

57 - 50 48.34 1.50 0.83 0.0591 2 6 0.145 16.47 1.00 0.09 0.520 0.232 0.554 0.161 0.52 0.0137

50 - 40 48.34 1.50 0.72 0.0605 2 6 0.145 15.41 0.93 0.10 0.540 0.248 0.586 0.170 0.50 0.0129

51 - 52 40.11 1.50 1.00 0.0570 2 6 0.145 18.08 1.09 0.08 0.505 0.220 0.530 0.151 0.55 0.0156

52 - 53 90.80 1.50 1.10 0.0560 2 6 0.145 19.00 1.15 0.08 0.505 0.220 0.530 0.151 0.58 0.0172

53 - 54 78.18 1.50 1.66 0.0518 2 6 0.145 23.35 1.41 0.06 0.473 0.196 0.481 0.128 0.67 0.0228

54 - 55 69.56 1.54 0.79 0.0602 2 6 0.145 16.10 0.97 0.10 0.540 0.248 0.586 0.170 0.53 0.0141

55 - 56 71.07 2.07 0.77 0.0675 3 6 0.145 15.93 0.96 0.13 0.580 0.280 0.650 0.197 0.56 0.0160

56 - 61 97.78 2.07 0.72 0.0685 3 6 0.145 15.32 0.93 0.14 0.590 0.289 0.668 0.205 0.55 0.0153

52 - 57 97.80 1.50 0.77 0.0599 2 6 0.145 15.85 0.96 0.09 0.520 0.232 0.554 0.161 0.50 0.0127

57 - 58 91.18 1.50 0.77 0.0599 2 6 0.145 15.86 0.96 0.09 0.520 0.232 0.554 0.161 0.50 0.0127

58 - 59 77.80 1.50 1.61 0.0521 2 6 0.145 22.95 1.39 0.07 0.492 0.210 0.510 0.140 0.68 0.0238

59 - 60 69.56 1.94 0.72 0.0667 3 6 0.145 15.35 0.93 0.13 0.580 0.280 0.650 0.197 0.54 0.0148

60 - 61 71.07 2.45 1.83 0.0612 2 6 0.145 24.49 1.48 0.10 0.540 0.248 0.586 0.170 0.80 0.0327

61 - 62 113.05 5.32 2.21 0.0789 3 6 0.145 26.92 1.63 0.20 0.656 0.346 0.768 0.251 1.07 0.0583

62 - 63 87.22 5.90 0.75 0.1006 4 6 0.145 15.63 0.95 0.38 0.781 0.482 0.983 0.374 0.74 0.0279

63 - 64 22.08 5.99 1.81 0.0857 3 6 0.145 24.37 1.48 0.25 0.695 0.386 0.836 0.287 1.03 0.0536

64 - 65 67.05 9.08 0.89 0.1143 5 6 0.145 17.13 1.04 0.53 0.865 0.582 1.100 0.479 0.90 0.0410

65 - 66 67.05 9.73 4.18 0.0879 3 6 0.145 37.00 2.24 0.26 0.700 0.393 0.848 0.294 1.57 0.1254

66 - 67 74.16 17.65 0.74 0.1519 6 8 0.182 28.58 1.10 0.62 0.908 0.639 1.143 0.550 1.00 0.0507

67 - E 75.28 17.65 0.73 0.1523 6 8 0.182 28.37 1.09 0.62 0.908 0.639 1.143 0.550 0.99 0.0500

Pozo
R/Ro H/DQ/Qo

Diámetro Dc

Vo
V/Vo d/D

Qo

VARIABLES DE DISEÑO - AGUAS RESIDUALES



 

Radio 

Hidraúlico

Esfuerzo 

Cortante

Lámina 

Agua

Energía 

Espcifica

Profundidad 

Hidraúlica

Numero 

Froude

R τ d E H h Total De A De A De A De A De A De A

De - A (m) (N/m
2
) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)

1 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 - 2 0.02 1.88 0.03 0.05 0.0219 1.20 0.0190 457.00 456.80 456.20 455.60 456.06 455.46 456.09 455.49 456.10 455.50 0.80 1.20

2 - 3 0.02 2.54 0.03 0.05 0.0203 1.43 0.0205 456.80 455.75 455.60 454.55 455.46 454.41 455.49 454.44 455.48 454.43 1.20 1.20

3 - 4 0.02 2.18 0.03 0.05 0.0219 1.29 0.0200 455.75 454.65 454.55 453.45 454.41 453.31 454.44 453.34 454.41 453.31 1.20 1.20

4 - 25 0.02 1.61 0.03 0.05 0.0233 1.08 0.0189 454.65 454.65 453.45 453.15 453.31 453.01 453.34 453.04 453.29 452.99 1.20 1.50

5 - 6 0.02 3.27 0.03 0.05 0.0186 1.68 0.0219 454.65 454.10 453.85 452.90 453.71 452.76 453.73 452.78 453.76 452.81 0.80 1.20

6 - 7 0.02 2.25 0.03 0.05 0.0219 1.31 0.0202 454.10 453.10 452.90 451.90 452.76 451.76 452.79 451.79 452.79 451.79 1.20 1.20

7 - 8 0.02 2.76 0.03 0.05 0.0203 1.49 0.0212 453.10 451.80 451.90 450.60 451.76 450.46 451.79 450.49 451.77 450.47 1.20 1.20

8 - 9 0.02 1.65 0.04 0.05 0.0247 1.07 0.0200 451.80 451.30 450.60 450.05 450.46 449.91 450.49 449.94 450.45 449.90 1.20 1.25

9 - 10 0.02 2.28 0.04 0.06 0.0286 1.19 0.0244 451.30 450.60 450.05 449.35 449.91 449.21 449.95 449.25 449.88 449.18 1.25 1.25

10 - 11 0.02 6.28 0.03 0.08 0.0219 2.18 0.0336 450.60 447.50 449.35 446.30 449.21 446.16 449.24 446.19 449.15 446.10 1.25 1.20

11 - 15 0.03 2.47 0.05 0.07 0.0354 1.16 0.0289 447.50 446.75 446.30 445.55 446.16 445.41 446.20 445.45 446.07 445.32 1.20 1.20

15 - 16 0.02 5.36 0.04 0.09 0.0297 1.80 0.0360 446.75 445.50 445.55 444.30 445.41 444.16 445.45 444.20 445.29 444.04 1.20 1.20

11 - 12 0.02 1.53 0.04 0.05 0.0247 1.03 0.0196 447.50 447.50 446.70 446.00 446.56 445.86 446.59 445.89 446.60 445.90 0.80 1.50

12 - 13 0.02 1.55 0.04 0.05 0.0247 1.04 0.0197 447.50 446.75 446.00 445.40 445.86 445.26 445.89 445.29 445.88 445.28 1.50 1.35

13 - 14 0.02 3.40 0.03 0.06 0.0186 1.71 0.0223 446.75 445.50 445.40 444.30 445.26 444.16 445.28 444.18 445.26 444.16 1.35 1.20

14 - 16 0.02 1.53 0.04 0.05 0.0247 1.03 0.0196 445.50 445.50 444.30 443.60 444.16 443.46 444.19 443.49 444.14 443.44 1.20 1.90

16 - 33 0.03 2.47 0.06 0.09 0.0476 1.03 0.0351 445.50 445.50 443.60 442.75 443.46 442.61 443.52 442.67 443.42 442.57 1.90 2.75

33 - 66 0.04 3.03 0.08 0.12 0.0674 1.02 0.0471 445.50 445.50 442.75 441.85 442.61 441.71 442.69 441.79 442.54 441.64 2.75 3.65

17 - 11 0.02 1.51 0.04 0.05 0.0247 1.03 0.0196 447.50 447.50 446.70 446.30 446.56 446.16 446.59 446.19 446.60 446.20 0.80 1.20

18 - 19 0.02 2.78 0.03 0.05 0.0186 1.55 0.0203 458.30 458.30 457.50 457.10 457.36 456.96 457.38 456.98 457.41 457.01 0.80 1.20

19 - 20 0.02 1.55 0.03 0.05 0.0233 1.06 0.0187 458.30 458.30 457.10 456.75 456.96 456.61 456.99 456.64 456.99 456.64 1.20 1.55

20 - 21 0.02 2.79 0.03 0.05 0.0203 1.50 0.0213 458.30 456.80 456.75 455.60 456.61 455.46 456.64 455.49 456.62 455.47 1.55 1.20

21 - 22 0.02 2.84 0.03 0.05 0.0203 1.51 0.0215 456.80 455.75 455.60 454.55 455.46 454.41 455.49 454.44 455.45 454.40 1.20 1.20

22 - 23 0.02 1.67 0.03 0.05 0.0233 1.10 0.0191 455.75 455.75 454.55 454.45 454.41 454.31 454.44 454.34 454.37 454.27 1.20 1.30

23 - 24 0.02 2.85 0.03 0.05 0.0203 1.51 0.0215 455.75 454.65 454.45 453.45 454.31 453.31 454.34 453.34 454.25 453.25 1.30 1.20

24 - 25 0.02 2.09 0.03 0.05 0.0219 1.26 0.0197 454.65 454.65 453.45 453.15 453.31 453.01 453.34 453.04 453.23 452.93 1.20 1.50

25 - 26 0.02 1.90 0.03 0.05 0.0219 1.20 0.0191 454.65 454.10 453.15 452.65 453.01 452.51 453.04 452.54 452.91 452.41 1.50 1.45

26 - 27 0.02 2.15 0.03 0.05 0.0233 1.25 0.0207 454.10 453.10 452.65 451.90 452.51 451.76 452.54 451.79 452.40 451.65 1.45 1.20

27 - 28 0.02 3.57 0.03 0.06 0.0219 1.65 0.0246 453.10 451.80 451.90 450.60 451.76 450.46 451.79 450.49 451.62 450.32 1.20 1.20

28 - 29 0.02 1.67 0.04 0.05 0.0273 1.04 0.0216 451.80 451.80 450.60 450.15 450.46 450.01 450.49 450.04 450.30 449.85 1.20 1.65

29 - 30 0.02 1.74 0.04 0.06 0.0309 1.01 0.0236 451.80 450.60 450.15 449.35 450.01 449.21 450.05 449.25 449.83 449.03 1.65 1.25

30 - 31 0.02 5.20 0.03 0.08 0.0233 1.94 0.0310 450.60 447.50 449.35 446.30 449.21 446.16 449.24 446.19 449.00 445.95 1.25 1.20

31 - 32 0.02 2.44 0.04 0.06 0.0297 1.21 0.0255 447.50 446.75 446.30 445.55 446.16 445.41 446.20 445.45 445.92 445.17 1.20 1.20

32 - 33 0.02 3.85 0.04 0.08 0.0309 1.50 0.0312 446.75 446.75 445.55 444.00 445.41 443.86 445.45 443.90 445.15 443.60 1.20 2.75

6 - 26 0.02 1.51 0.04 0.05 0.0247 1.03 0.0196 454.10 454.10 453.30 452.65 453.16 452.51 453.19 452.54 453.20 452.55 0.80 1.45

34 - 35 0.02 4.56 0.03 0.06 0.0168 2.07 0.0249 458.30 456.80 457.50 455.60 457.36 455.46 457.38 455.48 457.42 455.52 0.80 1.20

35 - 36 0.02 2.84 0.03 0.05 0.0203 1.51 0.0215 456.80 455.75 455.60 454.55 455.46 454.41 455.49 454.44 455.49 454.44 1.20 1.20

36 - 37 0.02 1.63 0.03 0.05 0.0233 1.09 0.0190 455.75 455.75 454.55 454.45 454.41 454.31 454.44 454.34 454.42 454.32 1.20 1.30

37 - 38 0.02 2.85 0.03 0.05 0.0203 1.52 0.0215 455.75 454.65 454.45 453.45 454.31 453.31 454.34 453.34 454.30 453.30 1.30 1.20

38 - 39 0.02 2.68 0.03 0.05 0.0203 1.47 0.0210 454.65 454.65 453.45 453.05 453.31 452.91 453.34 452.94 453.28 452.88 1.20 1.60

39 - 40 0.02 1.90 0.03 0.05 0.0219 1.20 0.0191 454.65 454.10 453.05 452.55 452.91 452.41 452.94 452.44 452.86 452.36 1.60 1.55

40 - 41 0.02 1.87 0.03 0.05 0.0233 1.16 0.0197 454.10 453.10 452.55 451.90 452.41 451.76 452.44 451.79 452.34 451.69 1.55 1.20

41 - 42 0.02 3.57 0.03 0.06 0.0219 1.65 0.0246 453.10 451.80 451.90 450.60 451.76 450.46 451.79 450.49 451.67 450.37 1.20 1.20

42 - 43 0.02 1.67 0.04 0.05 0.0273 1.04 0.0216 451.80 451.80 450.60 450.15 450.46 450.01 450.49 450.04 450.35 449.90 1.20 1.65

43 - 44 0.02 1.74 0.04 0.06 0.0309 1.01 0.0236 451.80 450.60 450.15 449.35 450.01 449.21 450.05 449.25 449.88 449.08 1.65 1.25

44 - 45 0.02 5.20 0.03 0.08 0.0233 1.94 0.0310 450.60 447.50 449.35 446.30 449.21 446.16 449.24 446.19 449.05 446.00 1.25 1.20

45 - 46 0.03 1.94 0.05 0.06 0.0332 1.05 0.0256 447.50 447.50 446.30 445.80 446.16 445.66 446.20 445.70 445.97 445.47 1.20 1.70

46 - 64 0.03 1.86 0.05 0.06 0.0332 1.02 0.0252 447.50 447.50 445.80 445.25 445.66 445.11 445.70 445.15 445.45 444.90 1.70 2.25

47 - 48 0.01 5.12 0.02 0.06 0.0148 2.30 0.0253 457.50 455.75 456.70 454.55 456.56 454.41 456.58 454.43 456.62 454.47 0.80 1.20

48 - 49 0.02 2.09 0.03 0.05 0.0219 1.26 0.0197 455.75 454.65 454.55 453.45 454.41 453.31 454.44 453.34 454.44 453.34 1.20 1.20

49 - 39 0.02 1.52 0.04 0.05 0.0247 1.03 0.0196 454.65 454.65 453.45 453.05 453.31 452.91 453.34 452.94 453.32 452.92 1.20 1.60

57 - 50 0.02 1.63 0.03 0.05 0.0233 1.08 0.0189 454.10 454.10 453.30 452.90 453.16 452.76 453.19 452.79 453.20 452.80 0.80 1.20

50 - 40 0.02 1.51 0.04 0.05 0.0247 1.02 0.0196 454.10 454.10 452.90 452.55 452.76 452.41 452.79 452.44 452.78 452.43 1.20 1.55

51 - 52 0.02 1.88 0.03 0.05 0.0219 1.19 0.0190 454.10 454.10 453.30 452.90 453.16 452.76 453.19 452.79 453.20 452.80 0.80 1.20

52 - 53 0.02 2.07 0.03 0.05 0.0219 1.25 0.0196 454.10 453.10 452.90 451.90 452.76 451.76 452.79 451.79 452.78 451.78 1.20 1.20

53 - 54 0.02 2.84 0.03 0.05 0.0186 1.57 0.0205 453.10 451.80 451.90 450.60 451.76 450.46 451.78 450.48 451.76 450.46 1.20 1.20

54 - 55 0.02 1.65 0.04 0.05 0.0247 1.07 0.0200 451.80 451.30 450.60 450.05 450.46 449.91 450.49 449.94 450.44 449.89 1.20 1.25

55 - 56 0.02 1.79 0.04 0.06 0.0286 1.06 0.0226 451.30 451.60 450.05 449.50 449.91 449.36 449.95 449.40 449.87 449.32 1.25 2.10

56 - 61 0.02 1.70 0.04 0.06 0.0297 1.01 0.0229 451.60 450.60 449.50 448.80 449.36 448.66 449.40 448.70 449.30 448.60 2.10 1.80

52 - 57 0.02 1.51 0.03 0.05 0.0233 1.04 0.0185 454.10 454.10 453.30 452.55 453.16 452.41 453.19 452.44 453.20 452.45 0.80 1.55

57 - 58 0.02 1.51 0.03 0.05 0.0233 1.04 0.0185 454.10 453.10 452.55 451.85 452.41 451.71 452.44 451.74 452.43 451.73 1.55 1.25

58 - 59 0.02 2.91 0.03 0.05 0.0203 1.53 0.0217 453.10 451.80 451.85 450.60 451.71 450.46 451.74 450.49 451.71 450.46 1.25 1.20

59 - 60 0.02 1.66 0.04 0.06 0.0286 1.02 0.0222 451.80 451.30 450.60 450.10 450.46 449.96 450.50 450.00 450.44 449.94 1.20 1.20

60 - 61 0.02 3.81 0.04 0.07 0.0247 1.63 0.0275 451.30 450.60 450.10 448.80 449.96 448.66 449.99 448.69 449.92 448.62 1.20 1.80

61 - 62 0.03 6.04 0.05 0.11 0.0364 1.79 0.0434 450.60 447.50 448.80 446.30 448.66 446.16 448.71 446.21 448.60 446.10 1.80 1.20

62 - 63 0.04 2.60 0.07 0.10 0.0542 1.01 0.0391 447.50 447.50 446.30 445.65 446.16 445.51 446.22 445.57 446.05 445.40 1.20 1.85

63 - 64 0.03 5.38 0.06 0.11 0.0416 1.61 0.0438 447.50 447.50 445.65 445.25 445.51 445.11 445.56 445.16 445.37 444.97 1.85 2.25

64 - 65 0.04 3.50 0.08 0.13 0.0695 1.09 0.0502 447.50 446.75 445.25 444.65 445.11 444.51 445.19 444.59 444.94 444.34 2.25 2.10

65 - 66 0.03 12.59 0.06 0.18 0.0426 2.43 0.0730 446.75 445.50 444.65 441.85 444.51 441.71 444.56 441.76 444.29 441.49 2.10 3.65

66 - 67 0.05 3.78 0.12 0.17 0.1001 1.01 0.0668 445.50 445.50 441.85 441.30 441.67 441.12 441.78 441.23 441.44 440.89 3.65 4.20

67 - E 0.05 3.73 0.12 0.17 0.1001 1.00 445.50 444.00 441.30 440.75 441.12 440.57 441.23 440.68 440.83 440.28 4.20 3.25

NF

Pozo

Cota Lámina
Perdidas de 

Energia
Cota Energía

Prof. a 

clave
Cota BateaCota Rasante Cota Clave

VARIABLES DE DISEÑO - AGUAS RESIDUALES





 

 

B. Anexo: Memoria de Cálculo para el 

Diseño Hidráulico del Sistema de 

Alcantarillado Pluvial 

Anexo B = Anexo A Anexo B = Anexo A

Col 1 = Col 1 Col 29 = Col 19

Col 13 = Col 2 Col 30 = Col 20

Col 14 = Col 4 Col 31 = Col 21

Col 15 = Col 5 Col 32 = Col 22

Col 16 = Col 6 Col 33 = Col 23

Col 17 = Col 7 Col 38 = Col 25

Col 18 = Col 8 Col 39 = Col 26

Col 19 = Col 9 Col 40 = Col 27

Col 20 = Col 10 Col 41 = Col 28

Col 21 = Col 11 Col 42 = Col 29

Col 22 = Col 12 Col 43 = Col 30

Col 23 = Col 13 Col 44 = Col 31

Col 24 = Col 14 Col 45 = Col 32

Col 25 = Col 15 Col 46 = Col 33

Col 26 = Col 16 Col 47 = Col 34

Col 27 = Col 17 Col 48 = Col 35

Col 28 = Col 18 Col 49 = Col 36



 

 

 

Columna 2:

𝐴𝑡 47−37 =  𝐴𝑎𝑓𝑒𝑟𝑒𝑛𝑡𝑒 +  𝛴 𝐴𝑎𝑔𝑢𝑎𝑠 𝑎𝑟𝑟𝑖𝑏𝑎 

𝐴𝑡 47−37 = 𝐶𝑜𝑙 247−37 =   0.660854 ℎ𝑎

Columna 3:

𝐶3 47−37 = 𝐶𝑜𝑙 347−37 = 0.45  

Columna 4:

𝑇𝐶 47−37 =  𝑇𝑒 + 𝑇𝑠 

𝐶𝑜𝑙 447−37 = 𝐶𝑜𝑙 547−37 + 𝐶𝑜𝑙 647−37 

𝑇𝐶 47−37 =  10 𝑚𝑖𝑛 +  1.07 𝑚𝑖𝑛 

𝑇𝐶 47−37 = 11.07 𝑚𝑖𝑛 

Columna 5:

𝑇𝑒 47−37 =  𝑇𝐶 54 − 47  

𝐶𝑜𝑙 547−37 = 𝐶𝑜𝑙 454 − 47 = 10 𝑚𝑖𝑛 

Columna 6:



 

 

𝑇𝑠 47−37 = 
𝐿54 − 47 

45 𝑚/𝑚𝑖𝑛
 

𝐶𝑜𝑙 647−37 =
𝐶𝑜𝑙 1347−37
45 𝑚/𝑚𝑖𝑛

 

𝑇𝑠 47−37 = 
48.08 𝑚

45 𝑚/𝑚𝑖𝑛
 

𝑇𝑠 47−37 = 1.07 𝑚𝑖𝑛 

Columna 7:

𝑇𝑠 𝑅𝑒𝑎𝑙 47−37 = 
𝐿47−37 

𝑉47−37
 

𝐶𝑜𝑙 747−37 =
𝐶𝑜𝑙 1347−37
𝐶𝑜𝑙 2647−37

 

𝑇𝑠 𝑅𝑒𝑎𝑙 47−37 = 
48.08 𝑚

1.27𝑚 𝑠𝑒𝑔⁄ ∗  60 𝑠𝑒𝑔/𝑚𝑖𝑛
 

𝑇𝑠 𝑅𝑒𝑎𝑙 47−37 = 0.63 𝑚𝑖𝑛 

Columna 8:

𝐸𝑟𝑟𝑜𝑟 47−37 = (
𝑇𝑠 𝑅𝑒𝑎𝑙 47−37 

𝑇𝑠 47−37
) − 1 

𝐶𝑜𝑙 847−37 = (
𝐶𝑜𝑙 747−37
𝐶𝑜𝑙 647−37

) − 1 

𝐸𝑟𝑟𝑜𝑟 47−37 = (
0.63 𝑚𝑖𝑛

1.07 𝑚𝑖𝑛
) − 1 

𝐸𝑟𝑟𝑜𝑟 47−37 = −0 .41 =  −41% 

Columna 9:

𝐹 47−37 = 𝐶𝑜𝑙 947−37 =  3 𝑎ñ𝑜𝑠 



 

 

 

Columna 10:

𝐼 47−37 = 
8453.008

(𝑇𝐶 47−37 + 41.254)1.064
 

𝐶𝑜𝑙 1047−37 = 
8453.008

(𝐶𝑜𝑙 447−37 + 41.254)1.064
 

𝐼 47−37 = 
8453.008

(11.07 𝑚𝑖𝑛 + 41.254)1.064
 

𝐼 47−37 = 125.41 𝑚𝑚/ℎ 

Columna 11:

𝐼 47−37 = 𝐼 47−37 ∗ 2.78 

𝐶𝑜𝑙 1147−37 = 𝐶𝑜𝑙 1047−37 ∗ 2.78 

𝐼 47−37 =  125.41𝑚𝑚 ℎ⁄ ∗ 2.78 

𝐼 47−37 = 348.64 (𝑙/𝑠) ∗ ℎ𝑎 

Columna 12:

𝑄 47−37 = 𝐶3 47−37 ∗  𝐼 47−37 ∗  𝐴𝑡 47−37 

𝐶𝑜𝑙 1247−37 = 𝐶𝑜𝑙 347−37 ∗  𝐶𝑜𝑙 1147−37 ∗ 𝐶𝑜𝑙 247−37 ∗ 

𝑄 47−37 =  0.45 ∗ 348.64 (𝑙/𝑠) ∗ ℎ𝑎 ∗  0.660854 ℎ𝑎 ∗  

𝑄 47−37 = 103.68  𝑙/𝑠 

Columna 34:

𝑟𝑐 47−37 = 
𝐷𝑝 47−37

2 ∗ tan (
𝛼47−37
2 )

 



 

 

𝑟𝑐 47−37 = 
1.20 𝑚

2 ∗  tan (
90 °
2 )

  

𝑟𝑐 47−37 =  0.60 

𝑟𝑐
𝐷𝑠  47−37

= 
𝑟𝑐 47−37
𝐷𝑝 37−38

 

𝐶𝑜𝑙 3447−37 = 
𝑟𝑐 47−37

𝐶𝑜𝑙 1837−38
  

𝑟𝑐
𝐷𝑠  47−37

= 
0.60

0.595 𝑚
  

𝑟𝑐
𝐷𝑠  47−37

=  1.008  

Columna 35:

ℎ𝐶𝑢𝑟𝑣𝑎 47−37 =  0.40 

(

 
 
 

𝑉 
2

2 g
 47 − 37

+ 
𝑉 
2

2 g
 37−38

2
 

)

 
 

 

𝐶𝑜𝑙 3547−37 =  0.40 ( 
𝐶𝑜𝑙 2747−37 + Col 27 37−38

2
 ) 

ℎ𝐶𝑢𝑟𝑣𝑎 47−37 =  0.40 ( 
0.0824 𝑚 +  0.3485 𝑚

2
) 

 𝑟𝑐 47−37 =  0.0862 𝑚 

Columna 36:

ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛  47−37 =  0.10 | 
𝑉 
2

2 g
 47 − 37

− 
𝑉 
2

2 g
 37−38

 | 



 

 

 

𝐶𝑜𝑙 3647−37 =  0.10 | 𝐶𝑜𝑙 2747−37 − Col 27 37−38 | 

ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛  47−37 =  0.10 | 0.0824 𝑚 − 0.3485 𝑚 | 

ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛  47−37 =  0.0266 𝑚 

Columna 37:

ℎ𝑇 47−37  = ℎ𝑇𝑟𝑎𝑛𝑠𝑖𝑐𝑖𝑜𝑛 47−37 + ℎ𝐶𝑢𝑟𝑣𝑎 47−37 

𝐶𝑜𝑙 3747−37 = 𝐶𝑜𝑙 3647−37 + 𝐶𝑜𝑙 3547−37 

ℎ𝑇 47−37  = 0.0862 𝑚 + 0.0266 𝑚 

ℎ𝑇 47−37  =  0.11.28 𝑚 



 

 

Frecuencia Caudal Long. Pendiente

Tc Te Ts Tc  Real Error F I I Q L S Calculado Nominal Nominal Interno

De - A (ha) C (min) (min) (min) (min) % años (mm/h) (l/s*Ha) (L/s) (m) % (m) (in) (in) (m) (L/s) (m/s)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 - 2 0.380391 0.45 10.00 5.00 1.27 0.78 -0.38 3.00 128.19 356.37 61.00 56.95 0.53 0.2576 10 12 0.284 79.15 1.25 0.77 0.972 0.738 1.195

2 - 3 0.872419 0.45 11.67 10.00 1.67 0.66 -0.60 3.00 123.90 344.44 135.22 75.04 1.00 0.3083 12 14 0.327 158.35 1.89 0.85 1.001 0.791 1.216

3 - 4 1.489241 0.45 13.78 11.67 2.11 0.79 -0.63 3.00 118.84 330.38 221.41 95.12 0.84 0.3832 15 18 0.407 260.14 2.00 0.85 1.001 0.791 1.216

4 - 23 1.583660 0.45 14.59 13.78 0.81 0.30 -0.63 3.00 117.02 325.30 231.83 36.30 0.83 0.3907 15 18 0.407 258.59 1.99 0.90 1.018 0.826 1.212

5 - 6 0.299861 0.45 10.00 5.00 1.10 0.56 -0.49 3.00 128.19 356.37 48.09 49.50 1.01 0.2088 8 10 0.227 60.12 1.49 0.80 0.984 0.756 1.202

6 - 7 0.955104 0.45 11.86 10.00 1.86 0.70 -0.62 3.00 123.42 343.10 147.47 83.74 1.07 0.3144 12 14 0.327 163.80 1.95 0.90 1.018 0.826 1.212

7 - 8 1.783085 0.45 13.76 11.86 1.89 0.61 -0.68 3.00 118.90 330.55 265.23 85.24 1.11 0.3892 15 18 0.407 299.04 2.30 0.89 1.015 0.820 1.214

8 - 9 2.495066 0.45 15.30 13.76 1.55 0.47 -0.70 3.00 115.45 320.94 360.35 69.57 1.08 0.4388 17 20 0.452 390.15 2.43 0.92 1.024 0.843 1.207

9 - 10 3.316672 0.45 16.88 15.30 1.58 0.55 -0.65 3.00 112.11 311.67 465.17 71.06 0.63 0.5343 21 24 0.595 620.21 2.23 0.75 0.965 0.724 1.190

10 - 11 4.350122 0.45 18.89 16.88 2.01 0.38 -0.81 3.00 108.14 300.63 588.49 90.25 3.10 0.4328 17 24 0.595 1375.77 4.95 0.43 0.810 0.516 1.028

11 - 15 4.356145 0.45 19.02 18.89 0.13 0.04 -0.70 3.00 107.88 299.91 587.91 6.06 0.83 0.5539 22 24 0.595 711.88 2.56 0.83 0.993 0.778 1.211

15 - 16 5.329355 0.45 20.00 19.02 1.51 0.40 -0.74 3.00 106.05 294.81 707.02 68.00 1.03 0.5700 22 27 0.67 1088.36 3.09 0.65 0.922 0.658 1.155

16 - 17 6.057186 0.45 20.00 20.00 1.51 0.31 -0.79 3.00 106.05 294.81 803.58 68.00 1.84 0.5364 21 27 0.67 1454.66 4.13 0.55 0.875 0.594 1.113

17 - E2 6.057186 0.45 20.00 20.00 1.57 0.45 -0.71 3.00 106.05 294.81 803.58 70.65 0.71 0.6413 25 27 0.67 903.61 2.56 0.89 1.015 0.820 1.214

11 - 12 0.266991 0.45 10.00 5.00 2.12 1.34 -0.37 3.00 128.19 356.37 42.82 95.60 0.68 0.2153 8 12 0.284 89.66 1.42 0.48 0.840 0.550 1.065

12 - 13 0.908406 0.45 11.51 10.00 1.51 0.60 -0.60 3.00 124.29 345.53 141.25 67.97 0.96 0.3157 12 14 0.327 155.15 1.85 0.91 1.021 0.835 1.210

13 - 14 1.949783 0.45 13.02 11.51 1.51 0.44 -0.71 3.00 120.61 335.31 294.20 67.97 1.32 0.3917 15 18 0.407 326.11 2.51 0.90 1.018 0.826 1.212

14 - E1 1.949783 0.45 14.48 13.02 1.46 0.53 -0.63 3.00 117.25 325.95 285.99 65.86 0.76 0.4298 17 20 0.452 327.29 2.04 0.87 1.007 0.804 1.219

30 - 15 0.523469 0.45 10.00 5.00 2.50 1.60 -0.36 3.00 128.19 356.37 83.95 112.61 0.40 0.3061 12 16 0.362 131.34 1.28 0.64 0.918 0.651 1.151

18 - 19 0.832460 0.90 10.00 5.00 0.93 0.36 -0.62 3.00 128.19 356.37 267.00 42.00 0.71 0.4242 17 20 0.452 316.34 1.97 0.84 0.997 0.785 1.214

19 - 20 1.193070 0.59 10.83 10.00 0.83 0.33 -0.60 3.00 126.02 350.33 244.93 37.40 0.67 0.4152 16 20 0.452 307.30 1.92 0.80 0.984 0.756 1.202

20 - 21 1.344045 0.45 12.49 10.83 1.66 0.58 -0.65 3.00 121.87 338.81 204.92 74.82 1.14 0.3515 14 20 0.452 400.84 2.50 0.51 0.855 0.570 1.087

21 - 22 1.505884 0.45 14.16 12.49 1.67 0.53 -0.68 3.00 117.97 327.97 222.25 75.04 1.40 0.3487 14 20 0.452 444.21 2.77 0.50 0.850 0.563 1.079

22 - 23 1.694166 0.45 16.31 14.16 2.14 0.83 -0.61 3.00 113.31 314.99 240.14 96.47 0.73 0.4056 16 20 0.452 320.76 2.00 0.75 0.965 0.724 1.190

23 - 24 3.338271 0.45 17.42 16.31 1.11 0.27 -0.76 3.00 111.02 308.65 463.66 49.98 1.90 0.4338 17 24 0.595 1077.07 3.87 0.43 0.810 0.516 1.028

24 - 25 4.009288 0.45 18.94 17.42 1.52 0.38 -0.75 3.00 108.04 300.34 541.87 68.56 1.46 0.4832 19 24 0.595 944.15 3.40 0.57 0.885 0.608 1.125

25 - 26 4.491746 0.45 20.00 18.94 2.23 0.64 -0.71 3.00 106.05 294.81 595.90 100.41 0.90 0.5483 22 24 0.595 741.29 2.67 0.80 0.984 0.756 1.202

26 - 27 4.827410 0.45 20.00 20.00 1.54 0.39 -0.75 3.00 106.05 294.81 640.43 69.42 1.30 0.5258 21 27 0.67 1222.72 3.47 0.52 0.860 0.576 1.094

27 - 28 5.170600 0.45 20.00 20.00 1.58 0.43 -0.73 3.00 106.05 294.81 685.96 71.07 0.98 0.5689 22 27 0.67 1061.62 3.01 0.65 0.922 0.658 1.155

28 - 29 5.735772 0.45 20.00 20.00 2.67 0.50 -0.81 3.00 106.05 294.81 760.94 120.00 2.58 0.4933 19 27 0.67 1722.52 4.89 0.44 0.816 0.523 1.035

29 - 30 5.761390 0.45 20.00 20.00 0.88 0.27 -0.69 3.00 106.05 294.81 764.34 39.75 0.63 0.6436 25 27 0.67 851.19 2.41 0.90 1.018 0.826 1.212

30 - 31 6.239309 0.45 20.00 20.00 1.50 0.42 -0.72 3.00 106.05 294.81 827.74 67.32 0.74 0.6434 25 27 0.67 922.51 2.62 0.90 1.018 0.826 1.212

31 - 32 7.010824 0.45 20.00 20.00 1.50 0.38 -0.74 3.00 106.05 294.81 930.09 67.41 0.89 0.6493 26 27 0.67 1011.69 2.87 0.92 1.024 0.843 1.207

32 - E3 7.782339 0.45 20.00 20.00 1.68 0.41 -0.76 3.00 106.05 294.81 1032.45 75.82 0.99 0.6619 26 30 0.747 1426.13 3.25 0.72 0.955 0.705 1.182

6 - 24 0.441581 0.45 10.00 5.00 1.98 1.26 -0.36 3.00 128.19 356.37 70.82 89.13 0.45 0.2809 11 14 0.327 106.22 1.26 0.67 0.931 0.672 1.163

33 - 34 0.260978 0.45 10.00 5.00 1.66 1.18 -0.29 3.00 128.19 356.37 41.85 74.82 0.53 0.2237 9 14 0.327 115.28 1.37 0.36 0.768 0.468 0.962

34 - 35 0.507635 0.45 11.67 10.00 1.67 0.71 -0.58 3.00 123.90 344.44 78.68 75.04 1.40 0.2362 9 16 0.362 245.72 2.39 0.32 0.740 0.439 0.919

35 - 36 0.778737 0.45 13.81 11.67 2.14 0.85 -0.60 3.00 118.77 330.19 115.71 96.47 1.24 0.2793 11 18 0.407 316.07 2.43 0.37 0.776 0.476 0.974

36 - 37 2.236185 0.45 14.92 13.81 1.11 0.32 -0.71 3.00 116.28 323.25 325.28 49.98 1.30 0.4079 16 20 0.452 428.05 2.67 0.76 0.969 0.732 1.193

37 - 38 3.085791 0.45 16.45 14.92 1.52 0.44 -0.71 3.00 113.01 314.17 436.26 68.56 1.17 0.4644 18 24 0.595 845.20 3.04 0.52 0.860 0.576 1.094

38 - 39 3.611585 0.45 18.68 16.45 2.23 0.60 -0.73 3.00 108.54 301.74 490.40 100.41 1.29 0.4764 19 24 0.595 887.49 3.19 0.55 0.875 0.594 1.113

39 - 40 3.978093 0.45 20.00 18.68 1.54 0.49 -0.68 3.00 106.05 294.81 527.76 69.42 0.72 0.5463 22 24 0.595 663.03 2.38 0.80 0.984 0.756 1.202

40 - 41 4.352296 0.45 20.00 20.00 1.58 0.50 -0.68 3.00 106.05 294.81 577.40 71.07 0.70 0.5680 22 24 0.595 653.76 2.35 0.88 1.011 0.813 1.215

41 - 42 4.973492 0.45 20.00 20.00 2.67 0.53 -0.80 3.00 106.05 294.81 659.81 120.00 2.42 0.4732 19 24 0.595 1215.55 4.37 0.54 0.870 0.588 1.107

42 - 43 5.253123 0.45 20.00 20.00 1.61 0.53 -0.67 3.00 106.05 294.81 696.91 72.52 0.55 0.6377 25 27 0.67 795.31 2.26 0.88 1.011 0.813 1.215

43 - 61 5.644773 0.45 20.00 20.00 2.34 0.97 -0.59 3.00 106.05 294.81 748.87 105.10 0.29 0.7387 29 33 0.824 1002.67 1.88 0.75 0.965 0.724 1.190

44 - 45 0.323344 0.45 10.00 5.00 1.27 0.42 -0.67 3.00 128.19 356.37 51.85 57.22 3.41 0.1710 7 10 0.227 110.48 2.73 0.47 0.834 0.542 1.056

45 - 46 1.178039 0.45 12.19 10.00 2.19 0.78 -0.65 3.00 122.61 340.87 180.70 98.48 1.12 0.3364 13 16 0.362 219.78 2.14 0.82 0.990 0.770 1.208

46 - 36 1.382700 0.45 13.49 12.19 1.30 0.92 -0.29 3.00 119.52 332.26 206.73 58.53 0.17 0.5039 20 24 0.595 322.17 1.16 0.64 0.918 0.651 1.151

54 - 47 0.389687 0.45 10.00 5.00 1.07 0.72 -0.33 3.00 128.19 356.37 62.49 48.34 0.41 0.2728 11 12 0.284 69.62 1.10 0.90 1.018 0.826 1.212

47 - 37 0.660854 0.45 11.07 10.00 1.07 0.63 -41% 3.00 125.41 348.64 103.68 48.08 0.42 0.3283 13 16 0.362 134.59 1.31 0.77 0.972 0.738 1.195

48 - 49 0.301179 0.45 10.00 5.00 0.89 0.46 -0.49 3.00 128.19 356.37 48.30 40.11 1.00 0.2095 8 10 0.227 59.83 1.48 0.81 0.987 0.763 1.205

49 - 50 0.979929 0.45 12.02 10.00 2.02 0.75 -0.63 3.00 123.03 342.03 150.82 90.80 1.10 0.3155 12 14 0.327 166.08 1.98 0.91 1.021 0.835 1.210

50 - 51 1.799917 0.45 13.76 12.02 1.74 0.48 -0.72 3.00 118.90 330.55 267.73 78.18 1.66 0.3621 14 18 0.407 365.70 2.81 0.73 0.958 0.710 1.184

51 - 52 2.540161 0.45 15.30 13.76 1.55 0.56 -0.64 3.00 115.45 320.94 366.86 69.56 0.72 0.4767 19 24 0.595 663.03 2.38 0.55 0.875 0.594 1.113

52 - 53 3.179523 0.45 16.88 15.30 1.58 0.83 -0.47 3.00 112.11 311.67 445.94 71.07 0.21 0.6461 25 27 0.67 491.43 1.39 0.91 1.021 0.835 1.210

53 - 58 3.618283 0.45 19.05 16.88 2.17 0.79 -0.64 3.00 107.82 299.74 488.04 97.78 0.56 0.5561 22 27 0.67 802.51 2.28 0.61 0.903 0.632 1.139

49 - 54 0.645760 0.45 10.00 5.00 2.17 1.43 -0.34 3.00 128.19 356.37 103.56 97.80 0.31 0.3474 14 16 0.362 115.63 1.12 0.90 1.018 0.826 1.212

54 - 55 1.261399 0.45 12.02 10.00 2.02 0.77 -0.62 3.00 123.03 342.03 194.15 90.80 0.88 0.3616 14 18 0.407 266.27 2.05 0.73 0.958 0.710 1.184

55 - 56 2.047458 0.45 13.76 12.02 1.74 0.50 -0.71 3.00 118.90 330.55 304.55 78.18 1.41 0.3919 15 20 0.452 445.79 2.78 0.68 0.936 0.678 1.167

56 - 57 2.748126 0.45 15.30 13.76 1.55 0.44 -0.71 3.00 115.45 320.94 396.90 69.56 1.29 0.4401 17 24 0.595 887.49 3.19 0.45 0.822 0.530 1.043

57 - 58 3.340596 0.45 16.88 15.30 1.58 0.63 -0.60 3.00 112.11 311.67 468.53 71.07 0.42 0.5780 23 24 0.595 506.40 1.82 0.93 1.027 0.852 1.204

58 - 59 7.998874 0.45 20.00 16.88 2.51 0.41 -0.84 3.00 106.05 294.81 1061.17 113.05 2.92 0.5460 21 27 0.67 1832.51 5.20 0.58 0.890 0.615 1.129

59 - 60 8.892520 0.45 20.00 20.00 1.94 0.60 -0.69 3.00 106.05 294.81 1179.73 87.22 0.46 0.8034 32 36 0.9 1597.77 2.51 0.74 0.961 0.719 1.188

60 - 61 9.112527 0.45 20.00 20.00 0.55 0.18 -0.68 3.00 106.05 294.81 1208.92 24.62 0.41 0.8285 33 36 0.9 1508.43 2.37 0.80 0.984 0.756 1.202

61 - 62 15.545566 0.45 20.00 20.00 1.49 0.35 -0.77 3.00 106.05 294.81 2062.36 67.05 0.67 0.9231 36 39 0.9776 2404.11 3.20 0.86 1.005 0.798 1.219

62 - 63 16.499385 0.45 20.00 20.00 1.49 0.24 -0.84 3.00 106.05 294.81 2188.90 67.05 1.86 0.7795 31 39 0.9776 4005.66 5.34 0.55 0.875 0.594 1.113

63 - E4 16.499385 0.45 20.00 20.00 1.61 0.36 -0.77 3.00 106.05 294.81 2188.90 72.44 0.69 0.9388 37 39 0.9776 2439.73 3.25 0.90 1.018 0.826 1.212

VARIABLES DE DISEÑO - AGUAS LLUVIAS

Q/Qo V/Vo d/D R/Ro

Pozo Qo Vo

Intensidad
Area Total

Coeficiente 

Escorrentia

Tiempo de Concentracion DcDiámetro



 

 

 

Velocidad
Altura 

Velocidad

Radio 

Hidraúlico

Esfuerzo 

Cortante

Lámina 

Agua

Energía 

Especifica

Profundidad 

Hidraúlica

Numero 

Froude

V V
2
/2g R τ d E H

Cambio de 

Direccion
Transicion h Total De A De A De A De A De A De A

De - A (m/s) (m) (m) (N/m
2
) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)

1 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49

1 - 2 0.700 1.21 0.0752 0.085 4.50 0.21 0.28 0.20 0.87 0 0.0000 0.0106 0.0106 457.00 456.80 455.50 455.20 455.22 454.91 455.43 455.12 455.50 455.20 1.50 1.60

2 - 3 0.815 1.89 0.1816 0.099 9.94 0.26 0.44 0.27 1.17 0 0.0000 0.0023 0.1761 456.80 455.75 455.20 454.45 454.87 454.12 455.13 454.38 455.19 454.44 1.60 1.30

3 - 4 0.815 2.00 0.2043 0.124 10.39 0.32 0.53 0.33 1.11 1.47 0.0817 0.0004 0.2105 455.75 454.65 454.45 453.65 454.04 453.24 454.36 453.57 454.26 453.46 1.30 1.00

4 - 23 0.915 2.02 0.2088 0.123 10.24 0.34 0.54 0.37 1.06 1.01 0.0835 0.0293 0.2180 454.65 454.65 453.65 453.35 453.24 452.94 453.58 453.28 453.25 452.95 1.00 1.30

5 - 6 0.739 1.46 0.1090 0.068 6.89 0.17 0.28 0.17 1.14 0 0.0000 0.0092 0.1122 454.65 454.10 452.65 452.15 452.42 451.92 452.59 452.09 452.70 452.20 2.00 1.95

6 - 7 0.915 1.99 0.2010 0.099 10.60 0.27 0.47 0.30 1.16 0 0.0000 0.0077 0.1884 454.10 453.10 452.15 451.25 451.82 450.93 452.09 451.20 452.09 451.20 1.95 1.85

7 - 8 0.892 2.33 0.2775 0.124 13.71 0.33 0.61 0.36 1.24 0 0.0000 0.0039 0.2445 453.10 451.80 451.25 450.30 450.84 449.90 451.18 450.23 451.01 450.06 1.85 1.50

8 - 9 0.966 2.49 0.3161 0.136 14.73 0.38 0.70 0.44 1.20 0 0.0000 0.0160 0.2789 451.80 451.30 450.30 449.55 449.85 449.10 450.23 449.48 449.82 449.06 1.50 1.75

9 - 10 0.677 2.15 0.2362 0.177 11.15 0.43 0.67 0.40 1.08 0 0.0000 0.0583 0.2668 451.30 450.60 449.55 449.10 448.96 448.51 449.39 448.94 448.79 448.34 1.75 1.50

10 - 11 0.408 4.01 0.8190 0.153 47.40 0.31 1.13 0.24 2.60 1.261 0.3276 0.0979 0.4504 450.60 447.50 449.10 446.30 448.51 445.71 448.81 446.01 448.07 445.27 1.50 1.20

11 - 15 0.783 2.54 0.3296 0.180 14.95 0.46 0.79 0.47 1.19 0 0.0000 0.0083 0.3170 447.50 447.50 446.30 446.25 445.71 445.65 446.17 446.12 444.82 444.77 1.20 1.25

15 - 16 0.576 2.85 0.4131 0.193 19.93 0.44 0.85 0.39 1.46 0 0.0000 0.0252 0.3416 447.50 446.75 446.25 445.55 445.58 444.88 446.02 445.32 444.64 443.94 1.25 1.20

16 - 17 0.494 3.61 0.6646 0.186 34.30 0.40 1.06 0.33 2.00 0 0.0000 0.0639 0.4250 446.75 445.50 445.55 444.30 444.88 443.63 445.28 444.03 443.60 442.35 1.20 1.20

17 - E2 0.892 2.60 0.3451 0.203 14.44 0.55 0.89 0.60 1.07 445.50 445.00 444.30 443.80 443.63 443.13 444.18 443.68 441.92 441.42 1.20 1.20

11 - 12 0.443 1.19 0.0721 0.076 5.14 0.16 0.23 0.13 1.07 1.835 0.0144 0.0109 0.0913 447.50 447.50 446.70 446.05 446.42 445.77 446.57 445.92 446.64 445.99 0.80 1.45

12 - 13 0.940 1.89 0.1814 0.099 9.50 0.27 0.45 0.31 1.09 0 0.0000 0.0151 0.1818 447.50 446.75 446.05 445.40 445.72 445.07 446.00 445.34 445.90 445.25 1.45 1.35

13 - 14 0.915 2.55 0.3320 0.123 16.28 0.34 0.67 0.37 1.34 0 0.0000 0.0234 0.2673 446.75 445.50 445.40 444.50 444.99 444.10 445.33 444.43 445.07 444.17 1.35 1.00

14 - E1 0.852 2.05 0.2151 0.138 10.47 0.36 0.58 0.39 1.06 445.50 445.00 444.50 444.00 444.05 443.55 444.41 443.91 443.90 443.40 1.00 1.00

30 - 15 0.568 1.17 0.0700 0.104 4.17 0.24 0.31 0.21 0.83 1 0.0966 0.0343 0.1309 447.50 447.50 446.70 446.25 446.34 445.89 446.57 446.12 446.64 446.19 0.80 1.25

18 - 19 0.798 1.97 0.1970 0.137 9.74 0.35 0.55 0.36 1.05 0 0.0000 0.0032 0.2207 458.30 458.30 457.00 456.70 456.55 456.25 456.90 456.60 457.10 456.80 1.30 1.60

19 - 20 0.739 1.88 0.1811 0.136 9.10 0.34 0.52 0.33 1.04 1.327 0.0724 0.0052 0.2091 458.30 458.30 456.70 456.45 456.25 456.00 456.59 456.34 456.58 456.33 1.60 1.85

20 - 21 0.465 2.14 0.2326 0.123 14.00 0.26 0.49 0.21 1.49 0 0.0000 0.0050 0.1961 458.30 456.80 456.45 455.60 456.00 455.15 456.26 455.40 456.12 455.27 1.85 1.20

21 - 22 0.458 2.35 0.2823 0.122 17.07 0.25 0.54 0.21 1.65 0 0.0000 0.0185 0.2147 456.80 455.75 455.60 454.55 455.15 454.10 455.40 454.35 455.07 454.02 1.20 1.20

22 - 23 0.677 1.93 0.1897 0.134 9.82 0.33 0.52 0.31 1.11 0 0.0000 0.0312 0.2068 455.75 454.65 454.55 453.85 454.10 453.39 454.43 453.72 453.81 453.10 1.20 0.80

23 - 24 0.408 3.14 0.5020 0.153 29.05 0.31 0.81 0.24 2.03 0 0.0000 0.0083 0.3236 454.65 454.10 453.85 452.90 453.26 452.31 453.56 452.61 452.90 451.95 0.80 1.20

24 - 25 0.510 3.01 0.4605 0.167 24.43 0.36 0.82 0.30 1.74 0 0.0000 0.0219 0.3289 454.10 453.10 452.90 451.90 452.31 451.30 452.67 451.67 451.83 450.82 1.20 1.20

25 - 26 0.739 2.62 0.3509 0.179 16.09 0.45 0.80 0.44 1.26 0 0.0000 0.0103 0.3203 453.10 451.80 451.90 451.00 451.31 450.40 451.75 450.85 450.50 449.59 1.20 0.80

26 - 27 0.472 2.98 0.4536 0.183 23.82 0.39 0.84 0.32 1.69 0 0.0000 0.0121 0.3358 451.80 451.30 451.00 450.10 450.33 449.43 450.72 449.81 449.27 448.37 0.80 1.20

27 - 28 0.576 2.78 0.3930 0.193 18.96 0.44 0.83 0.39 1.43 1.119 0.1572 0.0417 0.3335 451.30 450.60 450.10 449.40 449.43 448.73 449.87 449.17 448.03 447.34 1.20 1.20

28 - 29 0.415 3.99 0.8104 0.173 44.73 0.35 1.16 0.28 2.41 1.119 0.3242 0.1005 0.4643 450.60 447.50 449.40 446.30 448.73 445.63 449.08 445.98 447.00 443.91 1.20 1.20

29 - 30 0.915 2.46 0.3080 0.203 12.79 0.55 0.86 0.61 1.00 0 0.0000 0.0054 0.3446 447.50 447.50 446.30 446.05 445.63 445.38 446.18 445.93 443.44 443.19 1.20 1.45

30 - 31 0.915 2.66 0.3618 0.203 15.02 0.55 0.92 0.61 1.09 0 0.0000 0.0078 0.3661 447.50 446.75 446.05 445.55 445.38 444.88 445.93 445.44 442.85 442.35 1.45 1.20

31 - 32 0.966 2.94 0.4402 0.202 17.99 0.56 1.01 0.65 1.17 0 0.0000 0.0052 0.4020 446.75 446.75 445.55 444.95 444.88 444.28 445.44 444.84 441.98 441.38 1.20 1.80

32 - E3 0.644 3.11 0.4924 0.221 21.85 0.53 1.02 0.48 1.43 0.0000 0.0985 0.4076 446.75 445.00 444.95 444.20 444.20 443.45 444.73 443.98 440.98 440.23 1.80 0.80

6 - 24 0.595 1.18 0.0707 0.095 4.28 0.22 0.29 0.19 0.85 1.008 0.1062 0.0141 0.1204 454.10 454.10 453.30 452.90 452.97 452.57 453.19 452.79 453.26 452.86 0.80 1.20

33 - 34 0.361 1.05 0.0567 0.079 4.17 0.15 0.21 0.12 0.98 0 0.0000 0.0102 0.0102 458.30 456.80 456.00 455.60 455.67 455.28 455.83 455.43 455.88 455.49 2.30 1.20

34 - 35 0.334 1.77 0.1592 0.083 11.64 0.16 0.32 0.12 1.62 0 0.0000 0.0022 0.1272 456.80 455.75 455.60 454.55 455.24 454.19 455.40 454.35 455.48 454.43 1.20 1.20

35 - 36 0.368 1.89 0.1812 0.099 12.29 0.19 0.37 0.15 1.56 0 0.0000 0.0159 0.1500 455.75 454.65 454.55 453.35 454.14 452.95 454.34 453.14 454.30 453.10 1.20 1.30

36 - 37 0.688 2.58 0.3407 0.135 17.53 0.33 0.67 0.31 1.48 0 0.0000 0.0008 0.2686 454.65 454.10 453.35 452.70 452.90 452.25 453.23 452.58 453.05 452.40 1.30 1.40

37 - 38 0.472 2.61 0.3485 0.163 19.04 0.34 0.69 0.28 1.58 0 0.0000 0.0049 0.2765 454.10 453.10 452.70 451.90 452.11 451.30 452.45 451.65 452.29 451.49 1.40 1.20

38 - 39 0.494 2.79 0.3977 0.166 21.36 0.35 0.75 0.29 1.65 0 0.0000 0.0234 0.3005 453.10 451.80 451.90 450.60 451.31 450.01 451.66 450.36 451.21 449.91 1.20 1.20

39 - 40 0.739 2.35 0.2807 0.179 12.87 0.45 0.73 0.44 1.13 0 0.0000 0.0007 0.2922 451.80 451.30 450.60 450.10 450.01 449.51 450.45 449.95 449.61 449.11 1.20 1.20

40 - 41 0.871 2.38 0.2881 0.181 12.65 0.48 0.77 0.52 1.05 0 0.0000 0.0449 0.3087 451.30 450.60 450.10 449.60 449.51 449.01 449.99 449.49 448.82 448.32 1.20 1.00

41 - 42 0.487 3.80 0.7376 0.165 39.85 0.35 1.09 0.29 2.26 1.119 0.2950 0.0945 0.4350 450.60 447.50 449.60 446.70 449.01 446.10 449.35 446.45 448.02 445.11 1.00 0.80

42 - 43 0.871 2.28 0.2652 0.204 11.19 0.54 0.81 0.58 0.95 0.91 0.0000 0.0195 0.0195 447.50 447.50 446.70 446.30 446.03 445.63 446.57 446.18 444.68 444.28 0.80 1.20

43 - 61 0.677 1.81 0.1679 0.245 7.11 0.60 0.76 0.56 0.78 0.921 0.0000 0.0336 0.0336 447.50 447.50 446.30 446.00 445.48 445.17 446.07 445.77 444.26 443.95 1.20 1.50

44 - 45 0.436 2.28 0.2643 0.060 20.44 0.12 0.39 0.10 2.31 0 0.0000 0.0073 0.1549 457.50 455.75 456.50 454.55 456.27 454.32 456.40 454.44 456.66 454.71 1.00 1.20

45 - 46 0.767 2.11 0.2279 0.109 12.24 0.28 0.51 0.28 1.28 1.008 0.0912 0.0340 0.2026 455.75 454.65 454.55 453.45 454.19 453.09 454.47 453.36 454.55 453.45 1.20 1.20

46 - 36 0.568 1.06 0.0577 0.171 2.91 0.39 0.45 0.34 0.58 1.659 0.0398 0.0115 0.0514 454.65 454.65 453.45 453.35 452.86 452.76 453.24 453.14 453.25 453.15 1.20 1.30

54 - 47 0.915 1.12 0.0638 0.086 3.53 0.23 0.30 0.26 0.70 0 0.0000 0.0019 0.0019 454.10 454.10 453.10 452.90 452.82 452.62 453.05 452.85 453.11 452.92 1.00 1.20

47 - 37 0.700 1.27 0.0824 0.108 4.54 0.27 0.35 0.25 0.81 1.008 0.0862 0.0266 0.1128 454.10 454.10 452.90 452.70 452.54 452.34 452.81 452.60 452.91 452.71 1.20 1.40

48 - 49 0.753 1.46 0.1085 0.068 6.84 0.17 0.28 0.17 1.13 1.835 0.0217 0.0099 0.1127 454.10 454.10 453.30 452.90 453.07 452.67 453.25 452.85 453.35 452.95 0.80 1.20

49 - 50 0.940 2.02 0.2079 0.099 10.88 0.27 0.48 0.31 1.16 0 0.0000 0.0162 0.1924 454.10 453.10 452.90 451.90 452.57 451.57 452.85 451.85 452.84 451.84 1.20 1.20

50 - 51 0.654 2.69 0.3697 0.120 20.00 0.29 0.66 0.27 1.67 0 0.0000 0.0296 0.2635 453.10 451.80 451.90 450.60 451.49 450.20 451.78 450.48 451.65 450.35 1.20 1.20

51 - 52 0.494 2.09 0.2220 0.166 11.92 0.35 0.58 0.29 1.23 0 0.0000 0.0237 0.2302 451.80 451.30 450.60 450.10 450.01 449.50 450.36 449.86 450.09 449.59 1.20 1.20

52 - 53 0.940 1.42 0.1033 0.203 4.26 0.56 0.66 0.63 0.57 1.119 0.0637 0.0112 0.0750 451.30 451.60 450.10 449.95 449.43 449.28 449.99 449.84 449.36 449.21 1.20 1.65

53 - 58 0.542 2.06 0.2154 0.191 10.68 0.42 0.64 0.36 1.09 0.0000 0.0431 0.2555 451.60 450.60 449.95 449.40 449.28 448.73 449.70 449.16 449.13 448.59 1.65 1.20

49 - 54 0.915 1.14 0.0667 0.110 3.40 0.30 0.37 0.33 0.63 1.474 0.0525 0.0129 0.0655 454.10 454.10 453.20 452.90 452.84 452.53 453.14 452.83 453.20 452.90 0.90 1.20

54 - 55 0.654 1.96 0.1960 0.120 10.60 0.29 0.48 0.27 1.21 0 0.0000 0.0149 0.1940 454.10 453.10 452.90 452.10 452.49 451.69 452.78 451.98 452.84 452.04 1.20 1.00

55 - 56 0.604 2.60 0.3448 0.132 18.59 0.31 0.65 0.27 1.59 0 0.0000 0.0006 0.2605 453.10 451.80 452.10 451.00 451.65 450.55 451.95 450.85 451.84 450.74 1.00 0.80

56 - 57 0.422 2.62 0.3510 0.155 20.01 0.32 0.67 0.25 1.67 0 0.0000 0.0345 0.2665 451.80 451.30 451.00 450.10 450.41 449.51 450.72 449.82 450.48 449.58 0.80 1.20

57 - 58 0.995 1.87 0.1784 0.179 7.52 0.51 0.69 0.59 0.78 0 0.0000 0.0913 0.0913 451.30 450.60 450.10 449.80 449.51 449.21 450.01 449.71 449.32 449.02 1.20 0.80

58 - 59 0.518 4.63 1.0911 0.189 55.22 0.41 1.50 0.35 2.51 0 0.0000 0.1588 0.6013 450.60 447.50 449.80 446.50 449.13 445.83 449.54 446.24 448.93 445.62 0.80 1.00

59 - 60 0.665 2.41 0.2970 0.267 12.30 0.65 0.94 0.60 1.00 1 0.0000 0.0039 0.0039 447.50 447.50 446.50 446.10 445.60 445.20 446.25 445.85 445.02 444.62 1.00 1.40

60 - 61 0.739 2.33 0.2776 0.270 11.09 0.68 0.96 0.67 0.91 0.921 0.0000 0.0251 0.0251 447.50 447.50 446.10 446.00 445.20 445.10 445.88 445.78 444.62 444.52 1.40 1.50

61 - 62 0.833 3.22 0.5283 0.298 19.96 0.78 1.31 0.81 1.14 0 0.0000 0.0583 0.5234 447.50 446.75 446.00 445.55 445.02 444.57 445.80 445.35 444.49 444.04 1.50 1.20

62 - 63 0.494 4.67 1.1118 0.272 50.60 0.58 1.69 0.48 2.15 0 0.0000 0.1107 0.6770 446.75 445.50 445.55 444.30 444.57 443.33 445.15 443.91 443.52 442.27 1.20 1.20

63 - E4 0.915 3.31 0.5583 0.296 20.44 0.81 1.37 0.89 1.12 445.50 445.00 444.30 443.80 443.32 442.82 444.13 443.63 441.60 441.10 1.20 1.20

VARIABLES DE DISEÑO - AGUAS LLUVIAS

H/D

Rc/Ds

Cota Lámina Cota Energía
Prof. a 

Clave
Cota  BateaPerdidas de Energia Cota Rasante Cota  Clave

NF

Pozo



 

 

C. Anexo: Memoria de Cálculo para el 

Diseño del Sistema de Tratamiento de 

Aguas Residuales (STAR) 

Trampa de Grasas: 

▪ Caudal de Diseño: 

𝑄𝑑𝑇𝐺 = 6.654 𝑙/𝑠 

𝑄𝑑𝑇𝐺 = 0.006654 𝑚
3/𝑠 

▪ Tiempo de Retención: 

𝑇𝑟𝑇𝐺 = 3 𝑚𝑖𝑛 

▪ Volumen de la Trampa de Grasa:  

𝑉𝑇𝐺 = 𝑄𝑑𝑇𝐺 ∗ 𝑇𝑟𝑇𝐺 

𝑉𝑇𝐺 = 0.006654 𝑚
3/𝑠 ∗ (60 𝑠 ∗ 3min  ) 

𝑉𝑇𝐺 =  1.197680 𝑚
3 

▪ Velocidad Ascendente: 



 

 

 

𝑉𝐴𝑇𝐺 = 4 𝑚𝑚/𝑠  

▪ Área superficial: 

𝐴𝑠𝑇𝐺 =
𝑄𝑑𝑇𝐺
𝑉𝐴𝑇𝐺

𝐴𝑠𝑇𝐺 =
0.006654 𝑚3/𝑠

0.004 𝑚/𝑠
= 1.663445 𝑚2 

▪ Dimensiones de la Trampa de Grasa:  

Para el ancho: 

𝐵𝑇𝐺 = √  
𝐴𝑠𝑇𝐺
4

 

𝐵𝑇𝐺 = √
1. .663445 𝑚2

4
= 0.644873 𝑚 ≅ 0.65 𝑚 

Para la longitud: 

𝐿𝑇𝐺 = 4 ∗ 𝐵𝑇𝐺 

𝐿𝑇𝐺 = 4 ∗ 0.65 𝑚 = 2.60 𝑚 

Para la Profundidad útil:  

𝐻𝑢𝑇𝐺 =
𝑉𝑇𝐺
𝐴𝑠𝑇𝐺

 

𝐻𝑇𝐺 = 
1.197680 𝑚3

1.663445 𝑚2 
 

𝐻𝑇𝐺 = 0.72 𝑚 

Pozo Séptico de Acción Múltiple: 

▪ Volumen Útil: 

𝑉𝑢𝑃𝑆 = 1000 + 𝑁𝐶  ∗ (𝐶𝑇 + 𝐾𝐿𝑓) 



 

 

𝑉𝑢𝑃𝑆 = 1000 +  1297 ℎ𝑎𝑏 ∗ (130

𝐿
𝑑í𝑎
ℎ𝑎𝑏

∗ 0,5 𝑑í𝑎𝑠 + 137 𝑑í𝑎𝑠 ∗ 1 

𝐿
𝑑í𝑎
ℎ𝑎𝑏

) 

𝑉𝑢𝑃𝑆 = 263024 𝑙 = 263.0241 𝑚
3  

𝑉𝑢𝑃𝑆 = 
263.0241 𝑚3

3
= 87.6747 𝑚3 

▪ Dimensiones del Pozo Séptico: 

Profundidad Útil: 

𝑦𝑃𝑆 = 2.00 𝑚 

Para el ancho: 

𝐵𝑃𝑆 = √
𝑉𝑢𝑃𝑆
2𝑦𝑃𝑆

 

𝐵𝑃𝑆 = √
87.6747 𝑚3

2 ∗ 2.00 𝑚
 

𝐵𝑃𝑆 = 4.6817 𝑚 ≅ 4.70 𝑚 

Para la longitud: 

𝐿𝑃𝑆 =
𝑉𝑢𝑃𝑆

𝐵𝑃𝑆 ∗ 𝑦𝑃𝑆
 

𝐿𝑃𝑆 =
87.6747 𝑚3

4.70 𝑚 ∗ 2.00 𝑚
 

𝐿𝑃𝑆 = 9.3271 𝑚 ≅ 9.60 𝑚 

Primera cámara:  

𝐿𝐶1 =
2

3
𝐿𝑃𝑆 

𝐿𝐶1 =
2

3
∗ 9.60 𝑚 = 6.40 𝑚 



 

 

 

Segunda cámara: 

𝐿𝐶2 = 𝐿𝑃𝑆 − 𝐿𝐶1  

𝐿𝐶2 = 9.60 𝑚 − 6.40 𝑚 = 3.20 𝑚 

Borde libre:

𝐵𝐿𝑃𝑆 = 𝑦𝑃𝑆25% 

𝐵𝐿𝑃𝑆 = 2.00 𝑚 ∗  25% 

𝐵𝐿𝑃𝑆 = 0.50 𝑚 

Altura total de pozo séptico:

𝐻𝑃𝑆 = 𝑦𝑃𝑆 + 𝐵𝐿𝑃𝑆 

 

𝐻𝑃𝑆 = 2.00 𝑚 +  0.50 𝑚  

𝐻𝑃𝑆 = 2.50 𝑚 

Altura total de pozo séptico:

𝐻𝑇𝑎𝑏 = 𝐻𝑃𝑆 − 0.05 𝑚 

𝐻𝑇𝑎𝑏 = 2.50 𝑚 −  0.05 𝑚  

𝐻𝑇𝑎𝑏 = 2.45 𝑚 

Filtro anaerobio: 

▪ Volumen Útil: 

𝑉𝑢𝐹𝐴 = 1.60 ∗ 𝑁𝑐 ∗ 𝐶 ∗ 𝑇𝑅𝐻 

𝑉𝑢𝐹𝐴 = 1.60 ∗ 1297 ℎ𝑎𝑏 ∗ 130 𝐿/𝑑í𝑎/ℎ𝑎𝑏 ∗ (
4.0 + 6.5

2
) ℎ𝑟 ∗ (

𝑑í𝑎

24ℎ𝑟
) 

𝑉𝑢𝐹𝐴 = 59020.2868  𝑙 =  59.0202 𝑚
3 

𝑉𝑢𝐹𝐴  =
59.0202 𝑚3

3
= 19.6734 𝑚3 

• Profundidad Útil: 

𝑦𝐹𝐴 = 𝐻𝐹𝐴   − 𝐵𝐿𝐹𝐴 − 𝑃𝑐𝐹𝐴

𝑦𝐹𝐴 = 2.00 𝑚 − 0.20 𝑚 − 0.20 𝑚 

𝑦𝐹𝐴 = 1.60 𝑚 

• Ancho del Filtro: 



 

 

 𝐵𝐹𝐴 = 𝐵𝑃𝑆 = 4.70𝑚 

• Longitud del Filtro: 

𝐿𝐹𝐴 = 
𝑉𝑢𝐹𝐴

 𝐵𝐹𝐴 ∗  𝑦𝐹𝐴

𝐿𝐹𝐴 = 
19.6734 𝑚3

4.70𝑚 ∗ 1.60 𝑚

𝐿𝐹𝐴  =  2.65 𝑚

Filtro anaerobio: 

▪ Volumen Útil: 

𝑉𝑢𝐹𝐴 = 1.60 ∗ 𝑁𝑐 ∗ 𝐶 ∗ 𝑇𝑅𝐻 

𝑉𝑢𝐹𝐴 = 1.60 ∗ 1297 ℎ𝑎𝑏 ∗ 130 𝐿/𝑑í𝑎/ℎ𝑎𝑏 ∗ (
4.0 + 6.5

2
) ℎ𝑟 ∗ (

𝑑í𝑎

24ℎ𝑟
) 

𝑉𝑢𝐹𝐴 = 59020.2868  𝑙 =  59.0202 𝑚
3 

𝑉𝑢𝐹𝐴  =
59.0202 𝑚3

3
= 19.6734 𝑚3 

• Profundidad Útil: 

𝑦𝐹𝐴 = 𝐻𝐹𝐴   − 𝐵𝐿𝐹𝐴 − 𝑃𝑐𝐹𝐴

𝑦𝐹𝐴 = 2.00 𝑚 − 0.20 𝑚 − 0.20 𝑚 

𝑦𝐹𝐴 = 1.60 𝑚 

• Ancho del Filtro: 

 𝐵𝐹𝐴 = 𝐵𝑃𝑆 = 4.70𝑚 

• Longitud del Filtro: 

𝐿𝐹𝐴 = 
𝑉𝑢𝐹𝐴

 𝐵𝐹𝐴 ∗  𝑦𝐹𝐴

𝐿𝐹𝐴 = 
19.6734 𝑚3

4.70𝑚 ∗ 1.60 𝑚

𝐿𝐹𝐴  =  2.65 𝑚

Humedal Artificial Subsuperficial de Flujo Horizontal: 

• Área Superficial:  

 



 

 

 

𝐴𝑠𝐻𝐴 = 
𝑄𝑑 ∗ ( ln 𝐶𝑜 − ln 𝐶𝑒 )

𝐾𝑡 ∗ 𝐷 ∗ 𝑛
 

𝐴𝑠𝐻𝐴 = 
154.3608 𝑚3/dia ∗ ( ln(13.95 𝑚𝑔/𝑙) − ln(4.88 𝑚𝑔/𝑙) )

1.3937 𝑑𝑖𝑎−1 ∗ 0.60 m ∗ 0.40
 

𝐴𝑠𝐻𝐴 = 484.4498  𝑚
2  

• Área Superficial:  

𝑊𝐻𝐴  =  (
𝑄𝑑 ∗  𝐴𝑖

𝐾𝑠1% ∗  𝑑ℎ𝑖 ∗ 𝐷
)

0.5

 

𝑊𝐻𝐴  =  (
 154.3608 𝑚3/𝑑𝑖𝑎 ∗  145.3349  𝑚2

1592.0581  𝑚3  𝑚3⁄ /𝑑𝑖𝑎 ∗  0.06𝑚 ∗ 0.60 𝑚
)

0.5

 

𝑊𝐻𝐴  =  19.7843 𝑚 ≅ 20.00 m 

𝐴𝑖 = 30% 𝐴𝑠𝐻𝑆

𝐴𝑖 = 30% ∗  484.4498 𝑚
2

𝐴𝑖 = 145.3349  𝑚
2

• Longitud de Zona Inicial:  

𝐿𝑖 = 
𝐴𝑖
𝑊𝐻𝐴

 

𝐿𝑖 = 
145.3349  𝑚2

20.00 m
 

𝐿𝑖 =  7.2667 𝑚 ≅ 7.30 m 

▪ Verificación de Pérdida de Carga en la Zona Inicial 

𝑑ℎ𝑖 = 
𝑄𝑑 ∗  𝐿𝑖 

𝐾𝑠1% ∗  𝑊𝐻𝐴  ∗ 𝐷
 

𝑑ℎ𝑖 = 
154.3608 𝑚3/𝑑𝑖𝑎 ∗  7.30 m

1592.0581  𝑚3  𝑚3⁄ 𝑑𝑖𝑎⁄ ∗  20.00 𝑚 ∗ 0.60 𝑚
 

𝑑ℎ𝑖 = 0.06 𝑚

▪ Área Final de Tratamiento 



 

 

𝐴𝑓 = 70% 𝐴𝑠𝐻𝑆   

𝐴𝑓 = 70% ∗  484.4498 𝑚
2 

𝐴𝑓 = 339.1149  𝑚
2 

▪ Longitud de la Zona Final 

𝐿𝑓 = 
𝐴𝑓

𝑊𝐻𝐴
 

𝐿𝑓 = 
339.1149  𝑚2

20.00 𝑚
  

𝐿𝑓 = 16.9557 𝑚 ≅ 17.00 𝑚 

▪ Pérdida de Carga en la Zona Final 

𝑑ℎ𝑓 = 
𝑄𝑑 ∗  𝐿𝑓 

𝐾𝑠1% ∗  𝑊𝐻𝐴  ∗ 𝐷
 

𝑑ℎ𝑓 = 
154.3608 𝑚3/𝑑𝑖𝑎 ∗  17.00 𝑚 

1592.0581  𝑚3  𝑚3⁄ 𝑑𝑖𝑎⁄ ∗  20.00 𝑚 ∗ 0.60 𝑚
 

𝑑ℎ𝑓 = 0.1373 𝑚 

▪ Longitud Total 

𝐿𝐻𝐴 = 𝐿𝑖 + 𝐿𝑓 

𝐿𝐻𝐴 =  7.30 𝑚 +  17.00 𝑚 

𝐿𝐻𝐴 = 24.30 𝑚 

▪ Ancho Celda 

𝑊𝐶𝑒𝑙 𝐻𝐴 = 
𝑊𝐻𝐴
#𝐶𝑒𝑙𝑑𝑎𝑠

 

𝑊𝐶𝑒𝑙 𝐻𝐴 = 
20.00 𝑚

2
 

𝑊𝐶𝑒𝑙 𝐻𝐴 = 10.00 𝑚 



 

 

 

▪ Ancho Celda 

𝑁𝑀𝑎𝑐𝑟𝑜𝑓𝑖𝑡𝑎𝑠 𝐻𝐴 = (
𝑊𝐻𝐴
𝑑𝑀−𝑀

− 1) ∗ (
𝐿𝐻𝐴
𝑑𝑀−𝑀

− 1) 

𝑁𝑀𝑎𝑐𝑟𝑜𝑓𝑖𝑡𝑎𝑠 𝐻𝐴 = ( 
20.00 𝑚

1.00 m
− 1 ) ∗  ( 

24.30 m

1.00 m
− 1 ) 

𝑁𝑀𝑎𝑐𝑟𝑜𝑓𝑖𝑡𝑎𝑠 𝐻𝐴 = 442.70 𝑢𝑛𝑑 ≅   443 𝑢𝑛𝑑 
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Item Descripcion Unidad  Cantidad  Vr/ unitario Vr/ Total

1

1.1
Localización y replanteo tuberia, INCLUYE: Topografía y 

generación de datos SIG. Planos record de tuberías
ML    10,014.82  $                2,784.00  $                   27,881,258.88 

1.2
Localización y replanteo componentes STAR, INCLUYE: 

Topografía y generación de datos SIG. Planos record
M2         702.91  $                5,656.00  $                     3,975,658.96 

 $       31,856,917.84 

2

2.2

Excavaciones varias sin clasificar para profundidades no 

mayores a 4 metros. INCLUYE: RETIRO Y TRANSPORTE 

DEL MATERIAL SOBRANTE EN ESCOMBRERA 

AUTORIZADA

M2    15,898.04  $              87,892.00  $              1,397,310,531.68 

 $    1,397,310,531.68 

3

3.1

Suministro e instalación tubería PVC diámetro 6 pulgadas, 

de pared estructural y sello hermético. Incluye: Transporte al 

sitio.

ML      4,884.91  $              77,595.71  $                 379,048,080.67 

3.2

Suministro e instalación tubería PVC diámetro 8 pulgadas, 

de pared estructural y sello hermético. Incluye: Transporte al 

sitio.

ML         149.44  $              86,167.14  $                   12,876,817.83 

3.3

Suministro e instalación tubería PVC diámetro 10 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         146.83  $              92,595.71  $                   13,595,828.73 

3.4

Suministro e instalación tubería PVC diámetro 12 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         200.89  $           144,447.14  $                   29,017,986.53 

3.5

Suministro e instalación tubería PVC diámetro 14 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         481.50  $           199,720.00  $                   96,165,180.00 

3.6

Suministro e instalación tubería PVC diámetro 16 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         432.01  $           244,700.00  $                 105,712,847.00 

3.7

Suministro e instalación tubería PVC diámetro 18 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         550.08  $           316,078.57  $                 173,868,500.57 

3.8

Suministro e instalación tubería PVC diámetro 20 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         589.32  $           565,170.00  $                 333,065,984.40 

3.9

Suministro e instalación tubería PVC diámetro 24 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML      1,084.50  $           838,991.43  $                 909,886,204.29 

3.10

Suministro e instalación tubería PVC diámetro 27 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         996.04  $        1,124,705.71  $              1,120,251,879.66 

3.11

Suministro e instalación tubería PVC diámetro 30 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML           75.82  $        1,393,741.43  $                 105,673,475.11 

3.12

Suministro e instalación tubería PVC diámetro 33 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         105.10  $        1,838,991.43  $                 193,277,999.14 

3.13

Suministro e instalación tubería PVC diámetro 36 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         111.84  $        2,104,205.71  $                 235,334,367.09 

3.14

Suministro e instalación tubería PVC diámetro 39 

pulgadas, de pared estructural y sello hermético. Incluye: 

Transporte al sitio.

ML         206.54  $        2,392,777.14  $                 494,204,191.09 

3.15 Suministro Kit Silla Yee UND         214.00  $           378,571.43  $                   81,014,285.71 

 $    4,282,993,627.81 

4

4.1

Construcción de cuerpo cilindrico de pozo de inspección 

en concreto reforzado de 24 Mpa Impermeabilizado de 

diametro libre de 1.20 metros. E=0.20 m

ML         152.20  $           842,126.00  $                 128,171,577.20 

4.2

Construcción de cuerpo cilindrico de pozo de inspección 

en concreto reforzado de 24 Mpa Impermeabilizado de 

diametro libre de 1.50 metros. E=0.20 m

ML           33.75  $        1,010,551.20  $                   34,106,103.00 

4.3

Construcción de cuerpo cilindrico de pozo de inspección 

en concreto reforzado de 24 MPa Impermeabilizado de 

diametro libre de 1.80 metros. E=0.20 m

ML              8.80  $        1,212,661.44  $                   10,671,420.67 

4.4

Placa circular para pozo de inspección. Diametros de 1.20 

m, 1.50 m, 1.80 m; concreto de 24 Mpa. E=0.20 m. Incluye 

cañuela

 UND         130.00  $           467,339.05  $                   60,754,076.50 

 $      233,703,177.37 

5

5.1

Construcción de sumidero estandar según plano de diseño. 

INCLUYE: TUBERÍA Y ACCESORIOS PARA CONEXIÓN 

A POZO DE INSPECCION

 UND         140.00  $        1,256,478.00  $                 175,906,920.00 

 $      175,906,920.00 

6

6.1
Relleno con material proveniente de excavacion, 

compactación mecanica según INV-2012.
M3    19,077.65  $              12,158.00  $                 231,946,044.38 

 $      231,946,044.38 

7

7.1
Concreto reforzado de 28 MPa Impermeabilizado para 

placa de piso y muros del STAR
M3         486.38  $        1,030,225.00  $                 501,080,835.50 

 $      501,080,835.50 

 $    6,854,798,054.59 

15%  $    1,028,219,708.19 

3%  $      205,643,941.64 

5%  $      342,739,902.73 

 $    8,431,401,607.15 

Presupuesto del Alcantarillado Sanitario, Pluvial y el Sistema de Tratamiento de Aguas Lluvias del Proyecto «Llano Grande»

PRESUPUESTO «LLANO GRANDE»

 SUBTOTAL 

 SUBTOTAL 

REPOSICION DE PAVIMENTO FLEXIBLE

RELLENO

SUMIDEROS

POZOS DE INSPECCION

SUMINISTRO E INSTALACION DE TUBERIA 

EXCAVACION

PRELIMINARES

COSTO TOTAL DEL PROYECTO

 SUBTOTAL 

 SUBTOTAL 

SUBTOTAL COSTOS DIRECTOS

 SUBTOTAL 

 SUBTOTAL 

 SUBTOTAL 

ADMINISTRACION

IMPREVISTOS

UTILIDAD
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