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racional y

Sin embargo la referioa recomendacion se hace impractica en los 
proyectos de drenaje urbano, motivado a los numerosos sitios en donde se- 
rfa necesario la aplicacion del metodo, el cual por demas es bastante labo 
rioso.

En los drenajes urbanos es de uso comun el empleo de la formula 
racional para la estimacion de los caudales maximos, dato basico 
diseno de las estructuras de drenaje de las aguas de lluvia.

calculo o

su libro de Ingenier'a de 
racional en 
los gastos

El presente trabajo trata sobre un metodo ideado para obviar el 
transito de Muskingum, mediante la determinacion de las relacio- 

nes existentes entre los caudales maximos obtenidos por formula 
los mismos, transitados mediante la metodologfa de Muskingum.

Ray K. Linsley y Joseph B. Franzini en 
los Recursos Hidraulicos, limitan la aplicacion de la formula 
areas menores de 40 Ha., considerando en este caso razonable 
maximos calculados por dicha formula si se utiliza un tiempo de concentra- 
cion satisfactorio, y no usarse nunca para areas mayores de 500 Ha. Para 
las areas mayores de 40 Ha. recomiendan un ajuste aproximado, por almacena^ 
mlento y falta de sincronizacion, mediante el uso del metodo de Muskingum, 
ya que el gasto maximo se puede reducir en forma apreciable a medida que - 
aumenta la longitud del si sterna de drenaje.

A pesar de las objeciones que se le puedan asignar a la presente 
formula esta se ha popularizado por la facilidad de su uso, sobre todo en 
aquellos proyectos que enmarcandose dentro del 1'mite de aplicabi1idad de 
la formula, en relacion al area, presentan un gran numero de puntos en don. 
de se hace necesario el calculo de caudales maximos que resultarfan extre- 
madamente laboriosos para la aplicacion de metodolog'as mas sofisticadas y 
mas aun, cuando estan intimamente ligados, es decir, que el resultado de - 
uno influye sobre el calculo de otro.
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2.- METODOLOGIA.

Foririij 1 a Racional:2.1 .

I

I
I
I Q = C x I x A

S i enclo:

I
Area de cuenca o parcela.A =

I
11ciente

I

I lo cual es validoa)

b)

Q. =
C =

Considera intensidad de lluvia uniforme en el area, lo cual 
es aceptable solo en areas muy pequenas.

Considera intensidad de lluvia constante, 
solo para duraciones muy cortas.

un coefi-

Caudal maximo.
Coeficiente de escurrimiento.
Intensidad de la lluvia correspondiente a una duracion 
igual al tiempo de concentracion de la cuenca en estu­
dio.

I =

As* mismo, la referida formula tiene una serie de limitaciones 
que se pueden resumir de la siguiente manera:

Como se puede cbservar en dicha formula se introduce
C" que representa la relacion Escurrimiento/Precipitacion y el cual 

es un valor inferior a uno (1) ya que por una u otra causa siempre existi- 
ran perdidas de agua en la superficie drenada, lo cual se trata de conside- 
rar mediante este Coeficiente de Escurrimiento.

La formula racional se basa sobre el hecho de que una lluvia de 
intensidad constante aplicada sobre una superficie impermeable, proporciona. 
r'a un escurrimiento superficial que llegar'a a igualar a la lluvia. El 
tiempo m'nimo necesario para que el escurrimiento superficial alcance el V£ 
lor maximo es el tiempo de concentracion de la superficie, y para pequenas 
area se puede considerar que la lluvia mantiene un ritmo uniforme durante - 
el per'odo mfnimo de duracion (tiempo de concentracion) necesario para al — 
canzar el caudal maximo, la referida formula viene dada por la ecuacion:
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Te + TvTcI

I

Q MAX

CAUDAL
I

I -TcTc
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______ I______

TIEM PO

Considera la misma frecuencia para el caudal calculado y la 
intensidad de lluvia que lo origino, lo cual es solo acepta. 
ble en superficies impermeables

11L

Considera area impermeable, motive por el cual no toma en 
cuenta el almacenamiento, siendo este ultimo de mayor peso 
a medida que el area es menos impermeable.

ros solo si se

Por lo tanto la forma del hidrograma resultante de las conside- 
raciones anteriores sena como se muestra en la figura a continuacion, es 
decir, omitiendo almacenamientos en el area drenada y para duraciones de 
lluvia igual al tiempo de concentracion.

en donde las condiclones an 
tecedentes tienen poca importancia.

Considera el coeficiente de escurrimiento constante, lo 
cual solo se cumple en areas impermeables.

El tiempo de concentracion (Tc) en un sistema de drenaje urbano 
es igual a la combinacion mas larga del tiempo de escurrimiento sobre el t£ 
rreno hasta el primer sumidero (Tiempo de entrada Te) mas el tiempo de via- 
je por la tuber'a hasta el punto de estudio (Tiempo de viaje Tv).

Por lo tanto la formula racional proporciona resultados valede- 
en areas pequehas y de alta impermeabi1idad.
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DLL> Tc
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k

VO

a con

Siendo el ascenso y descenso del hidrograma lineales y simetricos, 
motivado a la no consideracion de los a 1macenamientos de agua que ocurren - 
dentro del area drenada, causa principal de las cnticas sobre esta formula, 
y cuyo error sobrestima el caudal maximo o pico, a medida que aumenta ei — 
area drenada y la permeabi1idad de su superficie.

En este caso, la duracion de la lluvia es tai que el hidrograma 
alcanza el caudal maximo para la intensidad que lo esta originan- 
do, es decir, si no hubiera perdidas en la cuenca, en ese momento 
la precipitacion y el escurrimiento de salida en la cuenca serfan 
iguales; sin embargo si la lluvia continua el gasto maximo se man 
tiene hasta que la precipitacion sea suspendida, para comenzar el 
descenso a fin de drenar toda el agua que se encuentra en circula. 
cion dentro de la cuenca.

En este caso el hidrograma resuitante no alcanza el caudal maximo, 
ya que la prec1 pitacion se suspende antes de que esto ocurra, mo­
mento en el cual comienza el descenso del hidrograma hasta agotar 
toda el agua que viene escurriendo desde la parte mas remota 
area, por lo que el hidrograma originado sera de la forma:

Por otra parte esta formula origina hidrogramas lineales diferen- 
tes al anterior segun la duracion de lluvia (DLL) sea menor o mayor que el 
tiempo de concentracion (Tc) de la cuenca de acuerdo a como se senala 
t i nuacion:

CAUDAL

•Tc
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El hidrograma originado sera de la forma:

I

I
Metodo de Muski ngum:2.2.

I
I
I

las siguientes ecuaclones:

I
. 0; H -L'Of

I
I

Cl

02

I
+ €■] + C2 = 1

I tes:
Trabajando con intervales constantes y consecutivos de t1empo (t)

I
If = Caudal que entra al sistema de drenaje al final del inter 

valo t.

Caudal que entra al sistema de drenaje al comienzo del in. 
tervalo t.

Co

Co

El Metodo de Muskingum esta basado en

Cuyos significados de las variables y constantes son los siguien.

K . X + 0,5 . T
K - K . X + 0,5 . T

K - K . X - 0,5 . T
K - K . X + 0,5 . T

Ray K. Linsley y Joseph B. Franzini en la publicacion anterior- 
mente mencionada recomiendan un ajuste aproximado por almacenamiento y fal- 
ta de sincronizacion del hidrograma, indicada en el subparrafo 2.1. ante­
rior, y empleando para ello el metodo de Muskingum, la cual es una de las 
metodolog'as mas usadas para el transit© de avenidas.

!i

K . X - 0,5 . T
K - K . X + 0,5 . T

Cq . If + C£

DLL

CAUDAL
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del si sterna de drenaje al final del°f i nterI

X

I
0XI
0.5XI

I libro Hidrolog'a para Inge-

I
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I
I

3.-

I

I

I

I

= Una constante que expresa la importancia relativa que tie 
la sal Ida sobre el almacenamiento en el sistema, sien-ne 

do:

cuando el caudal de entrada no tiene efecto so 
bre el almacenamiento (embalse simple)..

cuando los caudales de entrada y salida tienen 
igual efecto sobre el almacenamiento.

= Caudal que sale 
valo t.

= Caudal que sale del sistema de drenaje al comienzo del in. 
tervalo t.

RELACION ENTRE EL CAUDAL. MAXIMO OB TEL'! DO POR FORMULA RAC I ONA L (QR.) Y 
EL CAUDAL MAXIMO QUE SE OBTIENE UNA VEZ TRANS I TADO EL HI PROGRAMA RA-
CIONAL (QM):

en su 
para la mayorfa de los r'os X esta entre 0 y 0,3 

en el

En los proyectos de drenaje urbano es frecuente la necesidad de 
realizar transito de avenidas utilizando el metodo de Muskingum, a fin de 
reducir los caudales, mediante las consideraciones de almacenamiento, para 
obtener un resultado mas acorde con la realidad disminuyendo de esta mane- 
ra las dimensiones, y por ende los costos de la obra de drenaje. Para ello 
y motivado a que en dichos drenajes es necesario el conocimiento de cauda­
les en un gran numero de puntos, serfa de gran utilidad encontrar una man£ 
ra de obtener el caudal pi co una vez transitado, sin necesidad de efectuar 
el laborioso calculo de iteracion. A tai efecto se inicio una investiga- 
cion con el fin de determinar si existe una relacion entre los caudales

K = constante de almacenamiento con dimensiones de tiempo y es 
aproximadamente igual al tiempo de viaje de la onda por el-sistema de drena­
je (Tiempo de viaje por la tuberfa).

Segun Linsley, Kohler y Paulus 
nieros sehalan que "para la mayorfa de los rios X esta entre 0 y 0,3 con un
valor medio aproximadamente 0,2 y por otra parte en el libro Ingenier'a de
los Recursos Hidraulicos de Ray K. Linsley y Joseph B. Franzini indican:
En los cauces naturales X var'a por lo general entre 0,1 y 0,3".
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el proposi to de lo­

se-

I 3.1 . Area a drenar variable el resto de ios parametros constantes.

I

I As

I CAUDAL

TIEMPO

I
I
I

I
I

Qmi 0M2
QR2

maximos antes y despues del transito y localizar la funcion de la cual de- 
pende dicha relacion.

A2
A; > A2

En prlncipio se efectuo algunas pruebas con 
calizar los parametros de mayor influencia dentro de la relacion antes 
nalada, por lo cual se considero los siguientes casos:

Con respecto a la formula racional esta cons 1deracion involucra 
hidrogramas de igual base pero de caudales maximos diferentes, tai como se 
muestra en la figura a continuacion.

Si a cada uno de estos hidrogramas se les aplica el transito por 
el metodo de Muskingum se obtendra hidrogramas curvilfneos, tai como se 
muestra a continuacion.

CAUDAL

TIEMPO
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3.2.

CAUDAL

I

3.3.

En este caso los hidrogramas producto de la formula racional pre?

I

E’ ti empo de vi a je (Tv) y e1 tiempo de entrada (Te) variables, 
manteni endo el resto de 1 os parametros constantes i nc 1 uso el t i em 
po de concentracion.

En donde se pudo constatar que la re lac ion OM/QR sejnantiene cons 
tante para diferentes valores de area, por lo que se deduce que la referida 
relacion no es funcion del area (Ver anexos 1-3.1.a y 1-3.I.b).

Tiempo de vi a je (Tv) var i ab1es y t i empo de entrada (Te) constan- 
te, 1o que supone Tc variable; e1 resto de parametros constantes.

0^1 0.^2
<R “V-

Lo cual indica que los tiempos que inteejran al de^concentracion 
Influyen en la relacion que se esta estudiando. (Ver anexos 1-3.2.a y 
I .3.2.b) .

Con respecto a la formula racional, este caso representa un solo 
hidrograma aun cuando varfen Tv y Te, pero no asf con respecto a dicho hi- 
drograma transitado para los diferentes valores de Tv, ya que en ellos este 
valor se asume como la constante de almacenamiento K, obteniendose hidrogra 
mas resultantes de dichos transitos, como los que se muestran en forma es- 
quematica a continuacion.

Tvi < Tv2
TE| > Te2
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CAUDAL

I
Ta, 1

I 3.^.

I
I
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Lo que indica que el aumento del tiempo de viaje provoca una dis. 
minucion con la relacion QM/QR (Ver anexos 1-3.3.a y 1-3.3.b).

Tiempo de entrada (Te) variable y tiempo de viaje (Tv) constante, 
1o que supone Tc variable; el resto de 1 os parametros constantes.

sentaran tiempos base distintos, los cuales al ser transitados originan hi- 
drogramas curvilfneos cuyos valores de las relaciones 0M/Q.R varfan de la s_i_ 
guiente manera:

Qr, 
Te

TVa
TCa
Tb2

---------- Ta a
TI EMPO

= Qr2
= constante

Tvt <
Tci <
Tb, <

QrzpQR,I

Qm2

Qr2

r0**

Al igual que en el punto anterior esto origina en los hidrogra- 
mas lineales una variacion en el tiempo base, pero al transitar estos hidr£ 
gramas las relaciones QM/Q.R var'an de la forma:

°-M1
%
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I
I CAUDAL z.

-TB! I
I
I <

I
I
I 3.5.

I
I

TiemP° viaje (Tv) y. t i empo de entrada (Te) variables en 1 a 
m'5ma proporcion y el resto de 1 os parametros constantes.

Como en los casos anteriores esto produce tiempos base distintos 
pero al transitar los hidrogramas lineales se obtiene que la relacion Q.M/Q.R 
se mantiene constante.

QRi 
Tv

t____ .T32
TIEMPO

Qri

pQR.

°m2
Q-R2

Lo cual indica que un aumento en el tiempo de entrada provoca 

un aumento en la relacion Q.M/Q.R (Ver anexos 1-3.4.a y 3.4.b).

= Qr2
= constants

TEi < TEz
Tci < Tcz
Tbi < Tb2

CM!
I/

p Qm2
r- QRz

V
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I CAUDAL

•Tb,

I
c=

que se e£

3.6.

igua1es.

I
I
I

3.7.

I
Constante de Muskingum 
constantes.

/

De lo cual se deduce que la influencia directa o inversa de Tv 
y.Te respect ivamente tiene el mismo peso sobre la re lac ion QM/QR 
ta analizando (Ver anexos 1-3.5.a y 1-3.5.b).

%

Qri

X ATv

%

■Tb2 
Tl EMPO

Qmi

'" variable y e1 resto de 1 os paramet ros

Vo 1umcn escu r r i do constante y el resto de 1 os paramet ros varia­
bles.

En este caso las areas bajo los hidrogramas lineales deberan ser 
Con hidrogramas de este tipo se efectuaron todas las pruebas ant£ 

riores con excepcion de la indicada en el punto 3.1 y 3.2 ya que en estos 
casos no es posibl.e construir diferentes hidrogramas lineales con igual vo- 
1umen escurrido en vista de que la base de estos hidrogramas debe mantener- 
se constante; en todos los casos se obtuvo los mismos resultados que se in- 
dico anteriormente, por lo que se deduce que la relacion QM/QR no depende 
del volumen escurrido (Ver anexos 1-3.6 (3.3), 1-3.6 (3.4), 1-3.6 (3.5).

Or, -j Qr2
TVi < TvaTvz = Tv iTei < Tez

x Te2 = Tei x ATe xATv = Z\Te
Tbi < Tb2

r- Qrz I
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Esto representara a transitar un mismo hidrograma racional pero 
variando en cada transito el valor de "X".

Qmi
Q-r

0^,2 
^R

En este caso se trata de transitar el mismo hidrograma racional, 
variando en cada transito el valor del tiempo de iteracion; y de cuyas prue 
bas se pudo concluir que este parametro influye sobre la precision de la r£ 
lacion que se estudia, es decir, que el error que se comete en la obtencion 
de QM/QR disminuye a medida que se trabaja con intervalos de tiempo mas pe- 
quenos, siendo la variacion de dicha relacion de la forma que se muestra a 
cont i nuacion:

Tiempo de transi to "_t" variable el resto de parametros cons- 
tantes.

De donde se deduce que el aumento del valor X provoca un aumento 
en la relacion QM/Q.R (Ver anexos 1-3.7.a y 1-3.7.b) .

X! < X2
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3.9. Resumen de 1 as pruebas efectuadas.I a) La relacion QM/QR no es funcion del area drenada.
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0
ERROR (%)

que
anexo I-3.S.C trozos indj_

< Id o' Z — -I
z < Ul s o I
< tr co Q Id 
01

x id Id

§8
Ld < F
O Ld a_

8u! H a

1-3.8.a se muestra una representaclon grafica de la 
hidrograma lineal de QR = 600 (pi co) y 

con diferentes tiempos de itera-

En el anexo 
variacion del error efectuado con un 
un Tc = 30 minutos, el cual fue transitado 
cion y para una X = 0.00. En el anexo 1-3.8.b se incluyen los valores 
se obtuvieron de los diferentes transitos y en el 
cativos de algunos de los referidos transitos.

Lo cual Indica que el error aumenta notablemente a medida que se 
emplea ttempo de iteracion superior al 25% del Tc y que ademas el resultado 
del transito sera siempre el mismo para cualquier valor de tiempo de transi 
to menor del 2% del Tc y por otra parte se comete muy poco error usando va­
lores de "t" entre 2% y 10%. As' mismo es recomendab 1e, prinetpalmente 
cuando se usan tiempos de iteracion entre 10% y 25% del Tc, seleccionar un 
"t" tai que en el transito se considere el pico del hidrograma a transitar.
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b)

Q.M/QR = f (1/Tv)

c) funcion di recta del tiempo de entrada

Q.M/Q.R = f (Te)

I d)

e) La relacion QM/QR no es funcion del volumen escurrido.

I f)

I QM/QR = f (X)

g)

4.- CORRELACION ENTRE QM/QR Y LOS PARAMETROS LIE LA IN FLUYEN.

I 4.1 . Correlacion entre QM/QR y. los parametros X, Te y Tv.

I
I

La relacion QM/QR es funcion di recta de la constante de Mus- 
ki ngum "X".

La relacion QM/QR 
1 a tuber'a (Tv).

E1 1 de -■iteraclon (t) en la precision del resuj,
tado que se obtiene una vez transitado el hidrograma lineal, 
encontrandose que el error es despreciable para tiempos de 
iteraclon entre 2% y 10% del tiempo al pico del hidrograma 
1i nea1.

La relacion QM/QR es f 
al primer sumidero (Te).

es funcion inversa del tiempo de viaje por

La relacion QM/QR es afectada con el mismo peso, para varia- 
clones proporcipnales de Tv y Te.

Investigadas las formas en que los diferentes parametros influ­
yen en la relacion QM/QR, se procedio a buscar la manera de correlacionar- 
los para poder obtener el valor de la relacion que se estudia, conociendo 
previamente las magnitudes de los parametros basicos necesarios para ejecu- 
tar el transito mediante el metodo de Muskingum.

4.1.1. A fin de poder obtener el valor de QM/QR con el previo co- 
nocimiento de los tiempos Te, Tv y X, se escogio una serie de hidrogramas 
racionales y se les transito bajo un mismo valor de "X" con el proposito de 
determinar en cada transito la relacion QM/QR, usando como tiempos de itera
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XA

o Tv / TeI

4.2.

I

I

15
I

Qm
Qr

Cor re lac ion ent re QM/QR duraciones de 11uvia (DLL) di ferentes 
a 1 t i empo de concent racion (Tc).

cion valores de 5% del Tc, y a los cuales se les busco la forma grafica de 
representarlos, encontrandose que ellos se adaptaban perfectamente a la si- 
guiente re lac ion grafica:

En este caso los hidrogramas lineales antes de ser transitados 
son de la forma que se indica a continuacion y las cuales fueron ya explica, 
das en el paragrafo 2.1.

4.1.2. Repitiendo el mismo procedimiento pero variando los valores 
de X se obtiene una familia de curvas tai como se muestra a continuacion.

Qm
Qr



a) DLL < Tc

CAUDALI
4■Tc•^-DLL-^

DLLb) DLL > Tc ■’

CAUDAL

a)

conti nuac ion:

I
b)

I
I
I
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i

En base al punto anterior se deduce que si se introduce un 
tercer eje estas curvas pueden ser presentadas en forma de 
superficie corno se indica segu i damente:

Para diferentes valores de este nuevo parametro (DLL) se 
efectuo todas las pruebas que ya se explico en el paragrafo
3., encontrandose que para un mismo valor de X se obtiene 
una curva de forma similar a la senalada en el paragrafo
4.1.2., pero con valores de Q.M/Q.R crecientes a medida que 
aumenta la DLL segun se muestra en la figura a

4.2.1 . Determinacion de la influencia del parametro duracion de 
lluvia (DLL) sobre la relacion QM/Q.R.

^hTc DLL-Tc —4-Tc -’H

dll3
DLL 2 
DLL |
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I

c)

I
Tc

lo cual puede variar desde - 1 hasta infinite, siendo:

Tc - 1 para DLL instantanea

I
Tc « 0 para DLL - Tc

I
Tc

I Per lo tanto la

I
I

pasando per todos les valores intermedio.
superficie anteriormente mostrada quedara de la forma:

DLL -
Tc

DLL -
Tc

DLL -
Tc

DLL -
Tc

- oC para DLL =<=><■

Ahora bien, dado que hemos trabajado con valores adimensiona 
les de QM/Q.R y de TV/TE, ademas de que para el uso practice 
que se pretende con este trabajo son mas manejables los valo 
res asf expresados, se transformo la DLL a una expresion ad_i_ 
mensional de la forma:

DLLPara X = constants

Qm
Qr i

Para x = constantsQm /Qr
A DLL-Tc

Tc
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5.- CALCULO ME DI ANTE EL USO DEL COMPUTADOR.

I
I
I

6.- TABLAS Y CURVAS DE TRANS I TO.

I

Al igual que lo expuesto en el paragrafo 3.7., estas superfi­
cies var'an con los diferentes valores de la constante de 
Muskingum (X) es decir, que las superficies se elevan con el 
aumento de X segun se dibuja a continuacion:

asi una

Una vex clasificado los parametros influyendes en la relacion en 
estudio y la forma grafica en que fueron re 1acionados, se elaboro un progra 
ma de computacion el cual suministrandole valores de X , DLL- Tc/Te y de QR, 
efectua el transito tomando inicialmente un TE = 5 minutos y un TV = 0, dan. 
do como resultado el QM/QR Vs TV/TE; posteriormente incrementando el valor 
de TV en 0.5 minutos (que equivale a incrementar TV/TE en 0,1) se efectua 
en transito nuevamente para dar el resultado correspondiente QM/Q.R Vs TV/TE, 
este procedimiento lo repite hasta que TV/TE alcance el valor de 30,9 ya 
que de all' en adelante Q.M/QR se hace pract i camente constante, obteniendose 

curva de QM/QR Vs TV/TE para un valor fijo de X y DLL - Tc, hacien- 
Tc

do la aclaratoria de que el programa efectua los transitos con un tiempo de 
trabajo igual o menor a 5% del TC.

En el anexo II se incluye tablas para valores dijos de X y
DLL - Tc , y en donde entrando con TV/TE se obtiene QM/QR, las cuales fue- 

Tc

DLL-Tc
Tc
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I
I Tv/Te7.-

I DATOS INICIALES

ASI

I
< Cuifva de I-D-F

I
< >

.7?= 10 onesI Sumideros

Ca 1 cu 1 o del cauda 1 en Eivl :

Tc = Te + Tv = 8 + 0 = 8 minutos

I = 90Curva de l-D-FI

ron obtenidos mediante el uso de la computadora, asf como tambien la repre- 
sentacion grafica de las referidas tablas.

I 
I 
I 
I
I 
I
6

i
i - -------- -
I
I

TIEMPO (minutos)4) tr
VBV4

2 m

QzL.-BQbvT

EJEMFLO PRACTICO DE LA UTILI ZAC I ON DE LA RELAC ION QM/QR Vs

DLL - Tc .
Tc

mm 
h

«so 

Sumideros

90 x 10~3m
3600 segj Q. = 0.(30 x

Q = 0.2.25 m3/seg. = 225 1/s

4 
x 1 ,5 x 10

DLL = 8 minutos\/

I 90
(mm/h) 

so

Tr = 10 onos
Cot. Escun. = 0.60 
AI « 1,5 Ha. 
A2 = 3,5 Ha.

8 minutos
TV1 = 0
X = 0,3
DLL = Tc



s=

X

= 1 Q.R = QMI
I Q.M = QR = 225 1/s

Calculo del caudal

cau.

Pend i ente

= 18 pu1g.Diametro

I
I de

= 240 seg. = 4 min.Tv =I
Tc ■= Te + Tv = 8 + 4 = 12 minutes

I I = 80 m/h
Curva I —D—FI QR =

I
I

0
= 8

Con los dates anteriores se puede determinar que el tiempo 
viaje (Tv) per la tubena sera:

Supongamos que la tubena Bvl - Bv4 fue disenada (en base al 
dal en Bvl) con los siguientes valores:

El caudal as' determinado servira para disenar la tubena de 
drenaje ent re Bvl y Bv4.

Longitud de la tu­
ber 'a

en P>v4 :

Tv
Te

Lon, tubena 
Veloc. agua

QM
QR

Velocidad del agua 
a seccion plana

338 m.
1,40 m/seg

= 8.0^»

0.60 x 4 Rx 5 x 10 Ha. = 0.667 nr/s = 66? 1/s

0 —> Tabla para: 
= 0.3 

DLL - Tc 
Tc

=• 1 ,40 m/seg

= 336 m.

DLL = 12 mtn;T

80 X 10'4 
3600 seg
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= 0.858

0.858 = 572.3 1/s (a)

QM = 572 1/s

667 Vs

I

I
I

I

Q 
(Vs)

QR

Tv
Te

Q.M = Q.R x 0.858 = 667 x

4
= ~g— = 0.5 —> Tabla para

X = 0.3
DLL - Tc 

Tc

pQr
A rQM = 572 Vs

j*—1.4 —| 1.4 —4“
TIEMPO (rninutos)

Con este ultimo ca'udal , se disena el tramo de tuber'a siguiente 
y se repite el procedimiento hasta finalizar la red de tuberfa.

Siendo este valor el caudal maximo que se obtendrfa si se hubie- 
ra transitado el hidrograma lineal correspondiente a la formula racional.

Como comparacion de los calculos a realizar por la metodologfa 
convencional para determinar el valor que aquf se calculo mediante la ecua- 
cion (a), se anexa a continuacion el referido calculo utilizando la forma 
tradi clonal.
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I

I
8.0' TV=TE = 0.6 ' 12.0 't= DLL =I

I

I

I <

I

L

C0=( 
ci= ( 
C2=(

C1*I1
0.00

16. 14
32. 27
48.41
64.55
80.69
96.82

0
0.00 
0 . 00 
3. 23 

12.29 
26.04 
43.60 
64.20 
87.28

C0*I 2 
-9.68

Q
33.35
66 . 70 -19.36

C2*O2
0.00
0.00
0.00
2.60
9.91

21. 00
35.16
51.78
70.39 112.34
90.60 139.01

PARA X= 0.30
4.0* 0.30-0.5* 0.60)/(
4.0* 0.30+0.5* 0.60)/(
4.0-

CAUDAL PICO DEL
HIDROGRAMA TRANSITADO

TE= TIEMPO DE ENIRADA AL PRIMER SUMLDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACIOM DE LLUV IA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

.T
0.60
1. 20
1.80 100.05 -29.05
2.40 133.40 -38.73 
3.00 166.75 -48.41
3.60 200.10 -58.09
4.20 233. 45 -67. 78
4.80 266.80 -77.46 112.96
5.40 300.15 -87.14 129.10 
6.00 333.50 -96.82 145.23
6.60 366.85-106.50 161.37 112.11 166.97
7.20 400.20-116.19 177.51 134.65 195.98
7.80 433.55-125.87 193.65 158.04 225.82
8.40 466.90-135.55 209.78 182.11 256.34 
9.00 500.25-145. 23 225.92 206.73 287.41
9.60 533.60-154.92 242.06 231.79 318.93

10.20 566.95-164.60 258.19 257.20 350.79
10.80 600.30-174.28 274.33 282.90 382.95
11.40 633.65-183.96 290.47 308.83 415.33 
12.00 667.00-193.65 306.60 334.95 447.91
12.60 633.65-183.96 322.74 361.21 499.99 
13. 20 600.30-174.28 306.60 403.22 535.55
13.80 566.95-164.60 290.47 431.89 557.76
14.40 533.60-154.92 274.33 449.81 569.22
15.00 500.25-145.23 258.19 459.05 572.01
15.60 466.90-135.55 242.06 461.30 567.80
16.20 433.55-125. 87 225. 92 457.91 557.96
16.80 400.20-116.19 209. 78 449.96 543.56
17.40 366.85-106.50 193.65 438.35 525.49 
18.00 333.50 -96.82 177.51 423.79 504.47
18.60 300.15 -87.14 161.37 406.83 481.06

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
ME TODO DE MUSKINGUM

4.0-
4.0-

4.0* 0.30-0. 5* 0.60)/(

4.0* 0.30+0.5* 0.60)=-0.290
4.0* 0.30+0.5* 0.60)= 0.484
4.0- 4.0* 0.30+0. 5* 0.60,)= 0.806

4.0' TC= 12.0'
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8.- CONCLUSI ONES:

I

I

I 9.- RECOMENDACIONES:

I
I

I
me-

I
I

se re
a

agua en su reco-

Por lo tanto, empleando las referidas relaciones se puede perfec 
tamente realizar los disenos de drenaje urbano introduciendo un ajuste per 
almacenamiento y falta de sincronizacion de los caudales picos, situacion 
esta que generalmente no se hace en la actualidad, salvo en cases muy espe- 
ciales, por la dificultad y lo extremadamente laborioso de los calculos, lo 
cual trae consigo la sobrestimacion de los diametros de tuberfas en estos 
proyectos y por ende elevacion de los costos de construccion de los mismos.

Dentro de los parametros a utilizer en las relaciones que se es- 
tan tratando existen dos que deberan ser estimados a priori por el proyec- 
tista y ellos son: Tiempo de entrada al primer sumidero (Te) y la constan- 
te de Muskingum (X).

Sin embargo, ser'a mas recomendable efectuar una investigacion 
sobre los valores de este parametro en funcion de los diferentes factores

De los analisis efectuados se concluye que si un hidrograma li­
neal es transitado mediante la metodolog'a de Muskingum, el pico del hidro­
grama resultante puede ser determinado indirectamente, ya que existe una 
perfecta relacion entre las razones QM/QR, Tv/Te y (DLL-Tc)/Tc; cuyos valo­
res forman superficies para cada valor de la constante de Muskingum (X), y 
en donde OR, Tv, Te, DLL y Tc son racilmente obtenibles y los mismos serfan 
de todas rormas indispensab1es si se fuese a efectuar el transito de la ma- 
nera tradicional, En las relaciones aquf presentadas solo es necesario des 
pejar la variable QM que representa el pico del hidrograma transitado.

En relacion a Te, este valor es estimado al iniciar los calculos 
para el proyecto y segun las Normas e Instructivos para el Calculo de Pro­
yectos de Al cantari11 ados del Institute Nacional de Obras Sanitarias, 
comienda tomar en consideracion: a) la pendiente media de la superficie 
drenar; b) la naturaleza de la superficie de cubierta; c) la distancia i 
dia hasta el sumidero de entrada; d) el almacenamiento de 
rrido, y e) la distancia y colocacion de los sumideros.
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I que influyen enel, a fin de poder valorizarlo

I
I

I
I
I

I

I
I

en una forma mas precisa.

De lo antes expuesto se deduce la conveniencia de efectuar una 
investigacion sobre el particular, a fin de que los proyectistas que traba- 
jan en esta rama pudieran escoger con relativa facilidad una constante de 
Muskingum de acuerdo a las indicaciones del area a drenar.

Con respecto a la constante de Muskingum (X), esta pudiera ser 
determinada si existieran datos disponibles para este tipo de drenaje, sin 
embargo, en Venezuela se puede obtener alguna informacion al respecto en 
cauces naturales pero no sucede lo mismo en drenajes urbanos. No obstante 
y segun lo sefialado en el paragrafo 2.2 el valor de X en cauces naturales 
varia entre 0 y 0.3, ahora bien, dado que en drenajes urbanos la mitigacion 
por aImacenamiento y falta de sincronizacion deberfa ser menor que en los 
cauces naturales ya que, aun cuando las pendientes en estos ultimos son ge- 
neralmente mayores que en los drenajes urbanos, las trayectorias, obstacu- 
los y tipos de superficies por las cuales se desplaza el agua en una cuenca 
natural, son mucho mas favorables a la mitigacion que en los drenajes urba­
nos; por tai motive y con el proposito de seleccionar una constante de Mus­
kingum que proporcione cierta seguridad, ser'a recomendable escoger un va­
lor en el range superior del senalado para los cauces naturales, es decir, 
del orden de 0.3.
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I
I TE= 10.0' TV= 20.0' TC= 30.0' 3. 0 ' 30.0'DLL=t=

I
I

0.617

I
I

I
ANEXO I-3.1.0

3.00)= 0. 070
3.00)= 0. 070

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

Q 
50.00

50.00
0.00
0.00

C1*I1
0.00
3.49
6.98

10.47
13.95
17.44
20.93

O
3.49 

13.47 
29.03 
4 9.40 
7 3.90

C0*I 2 
3.49 
6.98 

10.47 
13.95 
17.44 
20.93 
24.42 
27.91 
31.40 
34.88 
31.40 
27. 91 
24.42 
20. 93 
17.44 
13. 95 
10.4 7
6.98 
3.49 
0. 00 
0. 00

Qm

Qr

_ 308,53
500

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CON ST ANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

T
3.00
6.00 100.00
9.00 150.00 

12.00 200.00 
15.00 250.00 
18.00 300.00 
21.00 350.00 
24.00 400.00 
27.00 450.00 
30.00 [500.00 | 
33.00 450.00 
36.00 400.00 
39.00 350.00 
42.00 300.00 
45.00 250.00 
48.00 200.00 
51.00 150.00 
54.00 100.00 
57. 00 
60.00 
63.00

C2*O2 
0.00 
3.00 

11.59 
24.98 
42.50 
63.59 101.96 
87.73 133.08 

24.42 114.51 166.84 
27.91 143.56 202.86 
31.40 174.55 240.83 
34.88 207.23 273.51 
31.40 235.34 294.65 
27.91 253.53 305.86 
24.42 26 3.18 ,308.53| 
20. 93 265. 48 303.85 
17.44 261.45 292.85 
13.95 251.99 276.40 
10.47 237.84 255.28 
6.98 219.66 230.12 
3.49 198.01 201.50 
0.00 173.38 173.38

PARA X= 0.00
C0=( 20.0* 0.00-0.5* 3.00)/( 20.0- 20.0* 0.00+0.5*
Cl=( 20.0* 0.00+0.5* 3.00)/( 20.0- 20.0* 0.00+0.5*
C2=( 20.0- 20.0* 0. 00-0. 5* 3.00)/( 20.0- 20.0* 0.00+0. 5* 3.00)= 0.860
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I

I

TE= 10.0' TV= 20.0' TC= 30.0' 3.0 ' 30.0't= DLL=

I
I = 0.617

I
I
I

I
ANEXO

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
NETO DO DE ND SKI NOUN

57.00
60.00
63.00

C1*I1
0. 00
5.58

11. 16
16.74
22.33

O
5.58 

21.55 
46.45 
79.04

Q 
80.00

CO*I 2
5.58 

11.16 
16.74 
22.33 
27.91 
33.49 
39.07 
44.65 
50.23 
55.81 
50.23 
4 4.65 
3 9.07 
33.49 
2 7.91 
22.33 
16.74
11.16
5. 58 
0. 00 
0. 00

Qm

Or

495,65
800

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE FOR LA TUBER!A
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DU RACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CON ST ANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

20.0- 20.0* 0.00+0.5* 3.00)= 0.070
20.0- 20.0* 0.00+0.5* 3.00)= 0.070

20.0- 20.0* 0.00+0. 5* 3.00)= 0.860

T
3.00
6.00 160.00
9.00 240.00 

12.00 320.00 
15.00 400.00 
18.00 480.00 
21.00 560.00 
24.00 640.00 
27.00 720.00 
30.00 [800.00] 
33.00 720.00 
36.00 640.00 
39.00 560.00 
42.00 480.00 
45.00 400.00 
48.00 320.00 
51.00 240.00 
54.00 160.00

8 0.00 
0.00 
0.00

C2*O2 
0.00 
4.80 

18.54 
39.97 
68.01 118.24 

27.91 101.74 163.14 
33.49 140.37 212.93 
39.07 183.22 266.94 
44.65 229.69 324.58 
50.23 279.29 385.33 
55.81 331.57 437.61 
50.23 376.55 471.43 
44.65 405.65 489.37 
39. 07 421.09 [493.65] 
33.49 424.77 486.16 
27.91 418.33 468.56 
22.33 403.18 442.25 
16.74 380.54 408.45 
11.16 351.45 368.20 
5.58 316.82 322.40 
0.00 277.42 277.42

PARA X= 0.00
C0=( 20.0* 0.00-0.5* 3.00)/(
Cl=( 20.0* 0.00 + 0.5* 3. 00)/(
C2=( 20.0- 20.0* 0. 00-0. 5* 3.00)/(
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i

30.0 '30.0 ' t=I
15.0* 0.10-0.5* 3.00)/( 15.0-

I
I = 0.715

I
ANEXO I-3.2.0

Qm

Qr

0
0.00 

10.00 
28.00 
52.40 
81.92

Q 
50.00

CC*I2 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

C1*I1 
0.00 

10.00 
2 0.00 
30.00 
40.00 
50.00 
6 0.00

57. 00 
60.00 
63. 00

357,74
500

TE= TIEMPO DE ENTRADA AL PRIiVER SUMIDERO
TV= TIEMPO DE VIAJE FOR LA TUBER1A
TC= TIERPO DE CONCENTRACION 
t = TIEMPO DE TRAD AJO 
DLL= DURACIOR DE LLDVIA
Q= CAD DALES DEL HIDROGRAMA LINEAL
0= CADDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

X

3.00
6.00 100.00 
9.00 150.00 

12.00 200.00 
15.00 250.00 
18.00 300.00 
21.00 350.00 
24.00 400.00 
27.00 450.00 
30.00|500.00| 
33.00 450.00 
36.00 400.00 
39.00 350.00 
42.00 300.00 
45.00 250.00 
48.00 200.00 
51.00 150.00 
54.00 100.00 

50.00
0. 00 
0.00

15.0* 0.10+0.5* 3.00)= 0.000
15.0* 0.10+0.5* 3.00)= 0.200

15.0* 0.10+0.5* 3.00)= 0.800

C2*O2 
0.00 
0.00 
8.00 

22.40 
41.92 
65.54 115.54 
92.43 152.43 

70.00 121.94 191.94 
80.00 153.55 233.55 
90.00 186.84 276 .84 

100.00 221.47 321.47 
90.00 257.18 347.18 
8 0.00 277.74 | 357.74'1 
70.00 286.20 356.20 
60.00 284.96 344.96 
50.00 275.96 325.96 
40.00 260.77 300.77 
30.00 240.62 270.62 
20.00 216.49 236.49 
10.00 189.20 199.20 

0.00 159.36 159.36

PARA X= 0.10
C0=( 15.0* 0.10-0.5* 3.00)/( 15.0-
Cl=( 15.0* 0.10+0.5* 3.00)/( 15.0-
C2=( i5.o- 1-.- 2-

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

TE= 15.0' TV= 15.0' TC= 3.0' DLL =
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I

I

I
I

30.0'3.0 '20.0' TC= 30.0' DLL=t=

I

I = 0.648

I
I

I
I

AIMEXO I-3.2.b

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

50.00
0.00
0.00

C0*I2 
-1.28 
-2. 56 
-3.85 
-5.13 
-6.41 
-7.69 
-8.97

-8.97 
-7.69 
-6.41 
-5.13 
-3.85 
-2. 56 
-1. 28 

0. 00 
0. 00

C1*I1 
0.00 
8.97 

17. 95 
26.92 
35. 90 
44.87 
53.85

O
0.00
6.41

19.53
38.32
61.91 
8 9.56

T 
3.00

Qm
Qr

523,88
500

Q
50.00 

6.00 100.00 
9.00 150.00 

12.00 200.00 
15.00 250.00 
18.00 300.00 
21.00 350.00 
24.00 400.00 -10.26 
27.00 450.00 -11.54 
30.00 |500.00] -12.82 
33.00 450.00 -11.54 
36.00 400.00 -10.26 
39.00 350.00 
42.00 300.00 
45.00 250.00 
48.00 200.00 
51.00 150.00 
54.00 100.00 
57. 00 
60.00 
63.00

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA 
TC= TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRABAJO 
DLL= DURACION DE LLUVIA 
Q= CAULALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTS DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

C2*O2
0.00
0.00
5.42

16.52
32.42
52.39
75.79 120.66

62.82 102.09 154.66
71.79 130.86 191.12
80.77 161.72 229.67
8 9. 74 194.33 272.54
80.77 230.61 301.12
71.79 254.80 317.62
62.82 268.75 | 323.88]
53.85 274.05 321.49
44.87 272.03 311.77
35.90 263.81 295.86
26.92 250.34 274.70
17.95 232.44 249.11
8.97 210.78 219.76
0. 00 185. 95 185.95

PARA X= 0.10
C0=( 20.0* 0.10-0.5* 3.00)/( 20.0- 20.0* 0.10+0.5* 3.00)=-0.026
Cl=( 20.0* 0.10+0.5* 3.00)/( 20.0- 20.0* 0.10+0.5* 3.00)= 0.179
C2=( 20.0- 20.0* 0. 10-0. 5* 3.00)/( 20.0- 20.0* 0.10+0. 5* 3.00)= 0.846

TE= 10.0' TV=



I
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I TE =

I
I
I TE = 35.0 '

I
I
I
I
I
I 0.630

I

I

I
I

ANEXO I-3.3.0

C1*I1
0.00 

15.0 5 
30.10 
45.15 
60.19 
75.24 
90.29

Q 
50.00

314,88
500

Qm
Qr

30.0- 30.0* 0.20 + 0.5* 3.50)=-0.165
30.0- 30.0* 0.20+0.5* 3.50)= 0.301

[ 30.0- 30.0* 0.20+0. 5* 3.50)= 0.864

0
0.00
0.00
5.34

16.75
33.41
54.59
79.70

49.00 300.00 • "■
52.50 250.00 -41.26
56.00 200.00 -33. 01
59.50 150.00 -24.76
63. 00 100.00 -16.50

C2*O2 
0.00 
0.00 
0.00 
4.61 

1'1.47 
28.86 
47.17 
68.86 108.18 
93.48 139.60

TIEMPO DE ENTRADA AL PRIMER SOKIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
0= CAO DALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAEA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

30.0* 0.20-0.5* 3.50)/(

1 0 C0*I2
3.50 50.00 -8.25
7.00 100.00 -16.50

10.50 150.00 -24.76 
14.00 200.00 -33.01
17.50 250.00 -41.26 
21.00 300.00 -49.51
24.50 350.00 -57.77 
28.00 400.00 -66.02 105.34
31.50 450.00 -74.27 120.39 
35.00 |~5 00 . Q Q| - 82.52 135.44 120.62 173.53
38.50 450.00 -74.27 150. 49 14 9. 95 226.16 
42.00 400.00 -66.02 135.44 195.42 264.84
45.50 350.00 -57.77 120.39 228.84 291.46
H .'Z “49.51 105.34 251.85 307.67

90.2 9 26 5.85 |~314.881 
75.24 272.08 314.31 
60.19 271.59 307.03 
45.15 265.30 293.94

PARA X= 0.20
C0=( 30.0* 0.20-0.5* 3.50)/(
Cl=( 30.0* 0.20 + 0.5* 3. 50.)/(
C2=( 30.0-

3.5 ' DLL =5.0' TV= 30.0' TC= 35.0' t=

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM



I
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I
co,

5.0 ' 50.0 '5. 0 ' TV = 45.0' TC= 50.0' DLL =TE = t=I
I 45.0* 0.20-0.5* 5.00)/( 45.0-

I

I - 0.619

50.00

I
I
I

I
ANEXO I-3.3.b

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

Q 
50.00

C1*I1 
0.00 

14.94 
29. 87 
44.81 
59. 74 
74.68 
89. 61

O
0.00 
0.00 
4.55

14.99
30.58 
50.63 
74.58

Qm

Qr

309,30
500

45.0* 0.20+0.5* 5.00)=-0.169
0.20+0.5* 5.00)/( 45.0- 45.0* 0.20+0.5* 5.00)= 0.299

45.0* 0.20+0.5* 5.00)= 0.870

C2*O2
0.00
0.00
0.00
3.96 

13.05 
26.61 
44.06 
64.89 101.91 
88.67 132.18

PARA X= 0.20
C0=( 45.0* 0.20-0.5* 5.00)/( 45.0-
Cl=( 45.0*
C2=( 45.0-

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERC 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM

Cl, C2= CONSTANTES DE ALMACENAMIENTO

75.00 250.00 -42.21 
80.00 200.00 -33.77 
85. 00 150.00 -25. 32 
90.00 100.00 -16.88 
95.00 50.00 -8.44

.T Q C0*I2
5.00 50.00 -8.44

10.00 100.00 -16.88 
15.00 150.00 -25.32 
20.00 200.00 -33.77 
25.00 250.00 -42.21 
30.00 300.00 -50.65 
35.00 350.00 -59.09 
40.00 400.00 -67.53 104.55 
45.00 450.00 -75.97 119. 48 
50.00 [500 . 00] -84.42 134. 42 115.01 165.01 
55.00 450.00 -75.97 149. 35 143.58 216.96 
60.00 400.00 -67.53 134.42 188.78 255.66 
65. 00 350.00 -59.09 119. 48 222.46 282.85 
70.00 300.00 -50.65 104.55 246.12 300.01

8 9. 61 261.05 308.45 
74.68 268.39[309.30| 
59.74 269.13 303.55 
44.81 264.13 292.05 
29.87 254.12 275.55

I
I



I EL

5. 0 ' TV= 30.0' TC=TE = 3.5' DLL = 35.0 '

I

= 0.691

I

I
I

ANEXO I-3.4.0

66.50 
70.00 
73.50 
77.00 
80.50 
84.00 
87.50 
91.00

75.60 441.44 491.55 
37.80 415.93 453.73 
0.00 383.93 383.93 
0.00 324.86 324.86 
0.00 274.88 274.88 
0.00 232.59 232.59 
0.00 196.81 196.81 
0.00 166.53 166.53

0
0.00
0.00
0.00

11.43
33. 41
64.31

,T
3.50

C1*I1 
0.00 

37.80 
75.60

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

Qm

Qr

553,17
800

30.0* 0.30+0.5* 3.50)=-0.319
30.0* 0.30+0.5* 3.50)= 0.473

30.0* 0.30+0.5* 3.50)= 0.846

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA 
TC= TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRAD AJO 
DLL= DURACION DE LLUVIA
G= CAUDALES DEL HIDROGRAMA LINEAL
O= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALNACENAMIENTO

C2*O2
0.00
0.00
0.00
0.00
9.67

28.27
54.42 102.77
86.96 147.62

P?RA X= 0.30
C0=( 30.0* 0.30-0.5* 3.50)/(
Cl= ( 30.0* 0.30 + 0.5* 3. 50)/(
C2=( 30.0- 30.0* 0.30-0.5* 3.50)/(

Q C0*I2 
80.00 -25.49 

7. 00 160.00 -50.99
10.50 240.00 -76.48 
14.00 320.00-101.98 113.41
17.50 400.00-127.47 151.21 
21. 00 480.00-152.97 189. 01
24.50 560.00-178.46 226.81 
28.00 640.00-203.96 264.62
31.50 720.00-229.45 302.42 124.91 197.87 
35.00 f~8 00.00|-254.95 340.22 16 7.43 252.71
38.50 720.00- 229.45 378.02 213.83 362.40
42.00 640.00-203.96 340.22 306.65 442.91
45.50 560.00-178.46 302.42 374.77 498.73
49.00 480.00-152.97 264.62 422.00 533.65
52.50 400.00-127.47 226.81 451.55 550.89
56.00 320.00-101. 98 189. 01 466.14 [ 553.17|
59.50 240.00 -76.48 151.21 468.07 542.79 
63.00 160.00 -50.99 113.41 459.29 521.70

80.00 -25.49 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0. 00

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO 
METODO DE MUSKINGUM

35.0' t=

30.0-
30.0-

30.0-



3^

I
I

I
I

4.0 ' 40.0 '40.0 'TE= 10.0' TV= 30.0' TC= ELL =

I

I

I 0.719

I
I

ANEXO 1-3.4. b

76.00
80.00
84.00
88.00
92.00

'1'
4.00

0.00
0.00
0.00
0.00

C1*I1
0.00 

38.26 
76.52

Qm  575,06
Qr 800

76.52 429.93 482.11
38.26 3 98.26 4 36.52
0.00 360.61 360.61
0.00 297.89 297.89
0.00 246.09 246.09

O 
0.00 
0.00 
3.48 

20.26 
48.04 
84.91

C2*O2 
0 . CO 
0.00 
0.00 
2.8 7 
16.74 
39.69 
70.14 129.27

TE= TIELPO DE ENIRADA AL PRIMER SUMIDERO 
■IV= TIEMPO DE VIAJE POR LA TUEERIA 
TO TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRABAJO 
DLL= DURACION DE LLUVIA
Q= CAODALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE AL MAC ENA M,IEN TO

TRANSITO DE UN HIDROGRAEA LINEAL UTTLIZANDO EL 
METODO DE MUSKINGUM

Q C0*I2 
80.00 -24.35 

8.00 160.00 -48.70 
12.00 240.00 -73.04 
16.00 320.00 -97.39 114.78
20.00 400.00-121.74 153.04
24.00 480.00-146.09 191.30
28.00 560.00-170.43 229. 57
32.00 640.00-194.78 267.83 106.79 179.83
36.00 720.00-219.13 306.09 148.56 235.51
40.00 [800.00^24 3.48 344.35 194.55 295.42
44.00 720.00-219.13 382.61 244.05 407.52
48.00 640.00-194.78 344.35 336.65 486.22
52.00 560.00-170.43 306.09 401.66 537.31
56.00 480.00-146.09 267.83 443.86 56 5.60
60.00 400.00-121. 74 22 9. 57 467.24 [575.06| 
64.00 320.00 -97.39 191.30 475.05 568.97 
63.00 240.00 -73.04 153.04 470.01 550.01 
72.00 160.00 -48.70 114.78 454.36 520.45 

80.00 -24.35 
0.00 
0. 00 
0. 00 
0.00

30.0* 0.30+0.5* 4.00)=-0.304
30.0* 0.30+0.5* 4.00)= 0.478

30.0* 0.30+0.5* 4.00.)= 0.826

PARA X= 0.30
C0=( 30.0* 0.30-0.5* 4.00)/( 30.0-
Cl=( 30.0* 0.30+0.5* 4.00)/( 30.0-
C2=( 30.0- 30.0* 0.30-0.5* 4.00)/( 30.0-



I
I

5.0' TV = 15. 0 ' TC= 20.0' 2.0' 20.0 'TE = t= DLL =

I
I = 0.662

I

ANEXO I-3.5.0

Qm

Qr

1
2. 00

60.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00

0. 00 
0.00 
0.00 
0.00

92.23 
78 .04 
66.04 
55.88

-9.23 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0\00 
0.00 
0.00

C1*I 1
0.00 

18.46 
36.92 
55.38 
73.85 
92.31

_ 397,23
600

C 0* I 2 
-9. 23

0
0.00
0.00
9.23

26.27
4 9.92
79.17

TRANSITO DE UN HIDROGRA^A LINEAL UTILIZANDO EL 
NiETODO DE MUSKINGUM

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE FOR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
C= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

C2*O2
0.00 
0.00 
0.00 
7.81

22.23
42.24
66.99 113.14
95.73 151.12

PARA X= 0.20
C0=( 15.0* 0.20-0.5* 2.00)/( 15.0- 15.0* 0.20+0.5* 2.00)=-0.154
Cl=( 15.0* 0.20+0.5* 2.00)/( 15.0- 15.0* 0.20+0.5* 2.00)= 0.308
C2=( 15.0- 15.0* 0.20-0.5* 2.00)/( 15.0- 15.0* 0.20+0.5* 2.00)= 0.846

92.31 336.12 391.50 
73.85 331.27 377.43 
55.38 319.36 356.28 
36.92 301.47 329.16 
18.46 278.52 296.98 

0.00 251.29 251.29 
0.00 212.63 212.63 
0.00 179.92 179.92 
0.00 152.24 152.24 
0.00 128.82 128.82 
0.00 109.00 109.00

92.23 
78.04 
66.04 
55.88

Q 
60.00 

4.00 120.00 -18.46
6.00 180.00 -27.69
8.00 240.00 -36.92

10.00 300.00 -46.15
12.00 360.00 -55.38
14.00 420.00 -64.62 110.77
16.00 480.00 -73.85 129.23
18.00 540.00 -83.08 147.69 127.87 192.48
20.00 [600.001 -92.31 166.15 162.87 236.72
22.00 540.00 -83.08 184.62 200.30 301.84
24.00 480.00 -73.85 166.15 255.40 347.71
26.00 420.00 -64.62 147.69 294.22 377.29
28.00 360.00 -55.38 129.23 319.25 393.09
30.00 300.00 -46.15 110.77 332.62 [397.23]
32.00 240.00 -36.92
34.00 180.00 -27.69
36.00 120.00 -18.46
38.00 
40.00 
42.00 
44.00 
46.00 
48.00 
50.00 
52.00 
54.00 
56.00 
58.00 
60.00



I
I

I
40.0 ' 40.0 '30.0' TC= 4.0' DLL =TE= 10.0 ' TV = t=

I
I 30.0- 30.0* 0.20-0.5* 4.00)/( 30.0-

= 0.662

I

I
ANEXO 1-3.5. b

i

TRANSITO DE UN EIDROGRAMA LINEAL UTILIZANDO EL 
NETODO DE MJ SKINGUM

.1
4.00

C0*I2
-9.23

92.31 336.12 391.50 
73.S5 331.27 377.43 
55.38 319.36 356.28 
36.92 301.47 329.16 
18.46 278.52 296.98 
0.00 251.29 251.29

O
0.00 
0.00 
9.23 

26.27 
49.92 
79.17

60.00
0. 00
0. 00

-9. 23
0.00
0.00

C1*I1 
0.00 

18.46 
36.92 
55.38 
73.85 
92.31

Qm  597,23
Qr " 600

C2*O2 
0.00 
0.00 
0.00 
7.81 

22.23 
42.24 
66.99 113.14 
95.73 151.12

PARA X= 0.20
C0=( 30.0* 0.20-0.5* 4.00)/( 30.0- 30.0* 0.20 + 0.5* 4. 00.) =-0.154
Cl=( 30.0* 0.20+0.5* 4.00)/( 30.0- 30.0* 0.20+0.5* 4.00)= 0.308
C2=( 30.0- 30.0* 0.20-0.5* 4.00)/( 30.0- 30.0* 0.20+0.5* 4.00)= 0.846

Q 
60.00 

8.00 120.00 -18.46
12.00 180.00 -27.69
16.00 240.00 -36.92
20.00 300.00 -46.15
24.00 360.00 -55.38
28.00 420.00 -64.62 110.77
32.00 480.00 -73.85 129.23
36.00 540.00 -83.08 147.69 127.87 192.48
40.00 [600.00| -92.31 166. 15 162.87 236.72
44.00 540.00 -83.08 184.62 200.30 301.84
48.00 480.00 -73.85 166.15 255.40 347.71
52.00 420.00 -64.62 147.69 294.22 377.29
56 . 00 360.00 -55.38 129. 23 319.25 393.09
60.00 300.00 -46.15 110.77 332.62 [397.23|
64.00 240.00 -36.92
68.00 180.00 -27.69
72.00 120.00 -18.46
76.00 
80.00 
84.00

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENANIENTO



j!

I

I
I
I
I 5.0 ' TV= 30.0 ' TC= 3 5.0'TE = 3.5 ' 35. 0 't= DLL=

I
I
I

I 0.630

I Vol = 17500

I
ANEXO 1-3.6 (3.3)

50.00
0.00
0.00

90.29 265. 85 j 314.88|
75.24 272.08 314.31
60.19 271.59 307.03
45.15 265.30 293.94
30.10 253.99 275.83 
15.05 238.34 253.39
0.00 218.95 218.95

-8.25
0. 00
0. 00

Q 
50.00

0
0.00
0.00
5.34

16.75
33.41
54.59
79.70

 314,88
500

Cl*ll 
0.00 

15. 0 5 
30.10 
45. 15 
60.19 
75. 24 
90.2 9

Qm

Qr

TE= TIEMPO DE ENIRADA AL PRIMER SUMIDERG 
TV= TIEMPO DE VIAJE POP LA TUBERIA 
TC= TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRAD AJO 
DLL= DURACION DE LLDVIA
G= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

PARA X= 0.20
C0=( 30.0* 0.20-0.5* 3.50)/(
Cl=( 30.0* 0.20+0.5* 3. 50)/(
C2=( 30.0- 30.0* 0.20-0. 5* 3.50)/(

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

C2*O2 
0.00 
0.00 
0.00 
4.61 

14.47 
28.86 
47.17 
68.86 108.18 
93.48 139.60 

35. 00 [500.00| -82.52 135. 44 120.62 173.53
38.50 450.00 -74.27 150.49 149.95 226.16
42.00 400.00 -66.02 135.44 195.42 264.84
45.50 350.00 -57.77 120.39 228.84 291.46
49.00 300.00 -49.51 105.34 251.85 307.67
52.50 250.00 -41.26
56.00 200.00 -33.01
59.50 150.00 -24.76
63.00 100.00 -16.50
66.50 
70.00 
73.50

T Q C0*I2
3.50 50.00 -8.25
7.00 100.00 -16.50

10.50 150.00 -24.76 
14.00 200.00 -33.01 
17. 50 250.00 -41. 26 
21.00 300.00 -49.51
24.50 350.00 -57.77 
28.00 400.00 -66.02 105.34
31.50 450.00 -74.27 120.39

30.0- 30.0* 0.20+0.5* 3.50)=-0.165
30.0- 30.0* 0.20+0.5* 3.50)= 0.301

,, J 30.0- 30.0* 0.20+0. 5* 3.50)= 0.864
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I
I

I
5.0' TV= 45.0' TC= 50.0'TE = 5. 0 ' 50.0 't= DI,L=

C2=( 45.0- 45.0* 0.20-0.5* 5.00)/( 45. 0-

I
I
I

I = 0.619

I

I
I
I
I

ANEXO 1-3.6 (3.3)

Qm _ 216,51
Qr " 350

90.00
95.00

100.00
105.00

-5. 91
0. 00
0. 00

C0*I2 
-5. 91

Cl* Il 
0.00 

10.45 
20.91 
31. 36 
41. 82 
52.27 
6 2.73 
73.18 
83.64 
94.09

C2*O2 
0.00 
0.00 
0.00 
2.77 
9.13 

18.63 
30. 84 
45.42 
62.07

T 
5.00 

10.00

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DU RACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO
X= CONSTANTS DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMTENTO

60.00 280.00 -47.27 
65.00 245.00 -41.36 
70.00 210.00 -35.45 
75.00 175.00 -29.55 
80.00 140.00 -23.64 
85. 00 105. 00 -17. 73 

70.00 -11.82 
35.00 
0.00 
0.00

O 
0.00 
0.00 
3.18 
10.50 
21.41 
35.44 
52.20 
71.33 
92.52 

80.51 115.51

V
Vol = 17500

Q 
35.00 
70.00 -11.82 

15. 00 105.00 -17. 73
20.00 140.00 -23.64
25.00 175.00 -29.55
30.00 210.00 -35.45
35.00 245.00 -41.36
40.00 280.00 -47.27
45.00 315.00 -53.18
50.00 [350.00[ -59.09
55.00 315.00 -53.18 104.55 100.51 151.87

94.09 132.15 178.97
83.64 155.72 198.00
73.18 172.28 210.01
62.73 182.74 215.92
52.2 7 187.88 |216.51|
41.82 188.39 212.48
31.36 184.89 204.43
20.91 177.88 192.88
10.45 167.83 178.29

0.00 155.13 155.13

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

PARA X= 0.20
C0=( 45. 0* 0.20-0.5* 5. 00)/( 45. 0- 45. 0* 0.20+0.5* 5.00)=-0.169
Cl=( 45. 0* 0.20+0. 5* 5. 00)/( 45. 0- 45. 0* 0.20 + 0.5* 5.00)= 0.299

45.0* 0.20+0. 5* 5.00)= 0.870



I
39

I
I
I
I
I
I 35. 0 '3.5 '5.0 ' TV= 30.0 ' TC= 35.0' DLL=t=TE =

I
I

I
= 0.691

I

I
I

56000Vol

I
I

ANEXO 1-3.6 (3.4)

0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00
0. 00

C1*I1
0.00

37.80
75.60

75.60 441.44 491.55 
37.80 415.93 453.73 
0.00 383.93 383.93 
0.00 324.86 324.86 
0.00 274.88 274.88 
0.00 232.59 232.59 
0. 00 196.81 196.81 
0. 00 166.53 166.53

0
0.00
0.00
0.00

11.43
33.41
64.31

T
3. 50

Qm

Qr

553,17
800

TE= TIEWPO DE ENTRADA AL PRIMER SUMIDERO 
‘IV = TIEMPO DE VIAJE POR LA TUBE RIA 
TC= TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRABAJO 
DLL= DU RACION DE LLUVIA 
Q= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CON ST ANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

Q C0*I2
80.00 -25.49

7.00 160.00 -50.99
10.50 240.00 -76.48 
14.00 320.00-101. 98 113.41
17.50 400.00-127.47 151.21 
21.00 480.00-152.97 189.01
24.50 560.00-178.46 226.81 
28.00 640.00-203.96 264.62

80.00 -25.49
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

PARA X= 0.30
C0=( 30.0* 0.30-0.5* 3. 50)/( 30.0- 30.0* 0.30 + 0.5* 3.50)=-0.319
Cl=( 30.0* 0.30 + 0.5* 3.50)/( 30.0- 30.0* 0.30 + 0.5* 3.50)= 0.473
C2=( 30.0- 30.0* 0. 30-0.5* 3.50)/( 30.0- 30.0* 0.30+0. 5* 3.50)= 0.846

C2*O2. 
0.00 
0.00 
0.00 
0.00 
9.67 

28.27 
54.42 102.77 
86.96 147.62

31.50 720.00-229.45 302.42 124.91 197.87 
35.00 [800.00|-254.95 340.22 167.43 252.71
38.50 720.00-229.45 378.02 213.83 362.40
42.00 640.00-203.96 340.22 306.65 442.91
45.50 560.00-178.46 302.42 374.77 498.73
49.00 480.00-152.97 264.62 422.00 533.65
52.50 400.00-127.47 226.81 451.55 550.89
56.00 320.00-101. 98 189.01 46 6.14 [553.17]
59.50 240.00 -76.48 151.21 468.07 542.79 
63.00 160.00 -50.99 113.41 459.29 521.70 
66.50 
70.00 
73.50 
77.00 
80.50 
84.00 
87. 50 
91.00



Uo

I
I

40. 0 '4.0 '40. 0 '10.0 ' TV= 30.0 ' TC= DLL=t=TE =

30.0* 0. 30-0. 5* 4.00)/( 30.0-

I
I

I = 0.719

I
I

56000Vol

I
ANEXO 1-3.6 (3.4)

Qm

Qr

T
4.00
8.00 

12.00 
16.00 
20. 00 
24.00 
28.00

0.00
0.00
0.00
0.00

C1*I1
0.00

66. 96

66.96 696.96 
0. 00 631.06 
0.00 521.31 
0. 00 430.65

0 
0.00 
0.00 
6.09

35.46 
84.08 

148.59 
226.22 
314.71 
412.15 
516.99 
713.17 
8 50.88 
940.29 
989.80

995.69 
962.53 
910.78 
843.69 
763.92 
631.06 
521.31 
430.65

52.00 
56.00 
60. 00 
64.00 
68.00 
72.00 
76.00 
80. 00 
84.00 
88.00 
92.00

C2*O2
0.00
0.00
0.00
5.03

29.30
69.46

1006,36
1400

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIERPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO
X= CONST ANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

Q CO*I2 
140.00 -42.61 
280.00 -85.22 
420.00-127.83 133.91 
560.00-170.43 200.87 
700.00-213.04 267.83 
840.00-255.65 334.78 
980.00-298.26 401.74 122.75 

32.00 1120.00-340.87 468.70 186.88 
36.00 1260.00-383.48 535.65 259.97 
40. 00 114 00.00|-426.09 602.61 340.47 
44.00 1260.00-383.48 669.57 427.08 
48.00 1120.00-340.87 602.61 589.14 

980.00-298.26 535.65 702.90 
840.00-255.65 468.70 776.76 
700.00-213.04 401.74 817.66[1006.36} 
560.00-170.43 334.78 831.34 
420.00-127.83 267.83 822.53 
280.00 -85.22 200.87 795.13 
140.00 -42.61 133.91 752.39 

0.00 
0. 00 
0. 00 
0. 00

PARA X= 0.30
C0=( 30.0* 0.30-0. 5* 4.00)/( 30.0- 30.0* 0.30+0.5* 4. 00)=-0.304
Cl=( 30.0* 0.30+0. 5* 4.00)/( 30.0- 30.0* 0.30 + 0.5* 4.00)= 0.47b
C2=( 30.0- 30.0* 0. 30-0. 5* 4.00)/( 30.0- 30.0* 0.30+0. 5* 4.00)= 0.826



I
41

I

20. 0 '2.0'15. 0 ' TC= 2 0.0'5.0 ' TV = DLL =t=TE =

I

I
I
I = 0.662

I
Vol = 12000

I
ANEXO 1-3.6 (3.5)

I
I

I

T 
2.00

I
I

I

TRANSITG DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
ME TO DO DE MUSKINGUM

60.00
0.00
0.00

92.31 336.12 391.50
73.65 331.27 377.43
55.38 319.36 356.28
36.92 301.47 329.16
18.46 278.52 296.98

0.00 251.29 251.29

O 
0.00 
0. 00 
9.23 

26.27 
4 9.92 
79.17

CO*I 2 
-9. 23

C1*I1
0.00 

18.46 
36.92 
55.38
73.8 5 
92.31

-9.23
0. 00
0. 00

397,23
600

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL 
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

C2*O2
0.00
0.00
0.00
7.81

22.23
4 2.24
66.99 113.14
95.73 151.12

Qm „
Qr

2.00)/( 15. 0- 15. 0* 0.20+0.5* 2.00)=-0.154
2.CC)/( 15.0- 15. 0* 0.20 + 0.5* 2.00)= 0.308

* 0.20+0.5* 2.00)= 0.846

I

Q 
60.00 

4.00 120.00 -18.46
6.00 130.00 -27.69
8.00 240.00 -36.92

10.00 300.00 -46.15
12.00 360.00 -55.38
14.00 420.00 -64.62 110.77
16.00 480.00 -73.85 129.23
18.00 540.00 -83.08 147.69 127.87 192.48
20.00 | 600.00| -92.31 166.15 16 2.87 236.72
22.00 540.00 -83.08 184.62 200.30 301.84
24.00 480.00 -73.85 166.15 255.40 347.71
26.00 420.00 -64.62 147.69 294.22 377.29
28.00 360.00 -55.38 129.23 319.25 393.09
30.00 300.00 -46.15 110.77 332.62 1397.23]
32.00 240.00 -36.92
34.00 180.00 -27.69
36.00 120.00 -18.46
38.00 
40.00 
42.00

*
★

0. 20-0. 5* 2.00)/( 15. 0- 15.0

PARA X= 0.20
C0=( 15.0* 0.20-0.5
Cl=( 15.0* 0.20+0.5
C2=( 15.0- 15.0*



1

I
HZ

I
1

I
40.0 '30.0' TC= 40. 0 ' 4.0'TE= 10.0' TV = DLL=t=

0.20-0.5* 4.00)/( 30.0-

I
I

I Qm = 0.662
Qr

I
I

ANEXO 1-3.6 (5.5)
J

I

I
i 

I

TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

60.00
30.00

0.00
0.00

O
0.00
0.00
4.6 2

13.14
24.96
39.58
56.57
75.56 
96.24

68.00 
72.00 
76.00 
80.00 
84.00

Vol = 12000

198,62
300

T
4.00
8.00

12.00

C0*I 2
-4.6 2
-9. 23

C1*I1 
0.00 
9. 23 

18.46 
27.69 
36. 92 
46.15 
55.38 
64.62 
73.8 5 
83. 08

C2*O2 
0.00 
0.00 
0.00 
3.91 

11.12 
21.12 
33.4 9 
47.87 
6 3.93 
81.44 118.36 

92.31 100.15 150.92 
83.08 127.70 173.85 
73.85 147.11 188.65 
64.62 159.62 196.55 
55.38 166.311198.6 2| 
46.15 168.06 195.75 
36.92 165.64 188.71 
27.69 159.68 178.14 
18.46 150.74 164.58 
9.23 139.2b 148.49 
0.00 125.65 125.65

Q 
30.00 
60.00 
90.00 -13.85 

16.00 120.00 -18.46 
20.00 150.00 -23.08 
24.00 180.00 -27.69 
28.00 210.00 -32.31 
32.00 240.00 -36.92 
36.00 270.00 -41.54 
40.00 f 300.00| -46.15 
44.00 270.00 -41.54 
48.00 240.00 -36.92 
52.00 210.00 -32.31 
56.00 180.00 -27.69 
60.00 150.00 -23.08 
64.00 120.00 -18.46 

90.00 -13.85 
-9. 23 
-4.62 

0. 00 
0. 00

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VINE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION 
t = TIEMPO DE TRAD AJO 
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO
X= CONST ANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

30.0* 0.20+0.5* 4.00)=-0.154
30.0* 0.20+0.5* 4.00)= 0.308

30.0* 0.20+0.5* 4.00)= 0.8+6

PARA X= 0.20
C0=( 30.0* 0. 20-0.5* 4.00)/( 30.0-
Cl=( 30.0* 0.20+0.5* 4.00)/( 30.0-
C2=( 30.0- 30.0*



^3

I

TE= 10.0' TV= 45.0' TC= 55.0 ' 5.5 ' 55.0 't= DLL=

I

I
t

= 0.563

ANEXO I-3.7.0

I
1

I

I
I

70.00
0.00
0.00

Q 
70.00

C2*O2
0.00
3.57

13.86 
30.10 
51.6 0

C0*I2
4.03
8.06

12.09
16.13 
20.16 
24.19 
28.22
32.25
3 6.28 
40.31 
36. 28 
32.25
28.22
24.19
20.16
16.13
12.09
8.06 
4.03 
0. 00 
0. 00

C1*I1 
o. uo 
4.03 
8.06 

12.09 
16.13 
20.16

T
5. 50 

11.00 140.00
16.50 210.00 
22.00 280.00
27.50 350.00 
33.00 420.00
38.50 490.00 
44.00 560.00
49.50 630.00 
55.0 0 [700.00|
60.50 630.00 
66.00 560.00
71.50 490.00 
77.00 420.00
82.50 350.00 
88.00 280.00
93.50 210.00 
99.00 140.00

104.50 
110.00 
115.50

0 
4.03 

15.66 
34.01 
58.32 
87.88 

77.76 122.11 
24.19 108.04 160.45 
28.22 141.97 202.44 
32.25 179.12 247.66 
36.28 219.13 295.73 
40.31 261.66 338.26 
36.28 299.30 367.83 
32.25 325.46 385.94 
28.22 341. 48 [393.89| 
24.19 348.52 392.87 
20.16 347.62 383.90 
16.13 339.68 367.90 
12.09 325.52 345.68 
8. 06 305.86 317.96 
4.03 281.33 285.37 
0.00 252.50 252.50

Qm 593,89
Qr " 700

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

PARA X= 0.00
C0=( 45.0*
Cl=( 45.0*
C2=( 45. 0- 45.0*

TRANSITO DE UN hIDROGRAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

0.00-0.5* 5.50)/( 45.0- 45.0* 0.00+0.5* 5.50)= 0.058
0.00 + 0.5* 5. 50)/( 45. 0- 45.0* 0.00 + 0.5* 5.50)= 0. 058

0. 00-0. 5* 5.50)/( 45. 0- 45.0* 0.00+0. 5* 5.50)= 0.885



1

I
i+4

I

I

(
55.0 '45. 0 ' TC= 55.0' 5.5'TE= 10.0' TV= DLL=t=

5.50) =-0.314

0. 30-0.5* 5.50)/( 45. 0- 45.0* 0.30-1-0. 5* 5.50)= 0.839

I

ANEXO 1-3.7. b

I
I

TRANSITO DE UN HIDROGRAi^ LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

104.50
110.00
115.50

99.64 400.97 456.67
66.42 383.33 427.78
33.21 359.09 392.30

0.00 329.30 329.30

II

C1*I1
0. co

33.21
66.42
99.64

C2*O2 
0.00 
0.00 
0.00 
0.43 

10.22 
27.88 
52.14

T
5. 50

-0. 00
0. 00

Qm

Qr

489,80
700

0
0.00
0.00
0.51

12.18
33.22
62.12
97.62

81.94 138.66

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TV= TIEMiPO DE VIAJE pcr LA TUBERIA
TC= TIEMPO DE CONCENTRACION
t = TIEMPO DE TRABAJO
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO
X= CONSTANTE DE MUSKINGUM
CO, Cl, C2= CONSTANTES DE ALMACENAMIENTO

= O.7OO

PARA X= 0.30
C0=( 45.0*
Cl=( 45.0*

0.30-0.5* 5. 50)/( 45. 0- 45. 0* 0.30+0.5*
0.30+0.5* 5.50)/( 45. 0- 45. 0* 0.30 + 0.5* 5.50)= 0.474

C2=( 45.0- 45.0*

Q CO*I 2 
70.00 -21. 97 

11.00 140.00 -43.94
16.50 210.00 -65.91 
22.00 280.00 -87.88
27.50 350.00-109.85 132.85 
33.00 420.00-131.82 166.06
38.50 490.00-153.80 199.27 
44.00 560.00-175.77 232.48
49.50 630.00-197.74 265.69 116.39 184.35
55.00 |700.00|-219.71 2 98. 91 154.74 2 33. 94
60.50 630.00-197.74 332.12 196.37 330.75
66.00 560.00-175.77 298.91 277.64 400.78
71.50 490.00-153.80 265.69 336.42 448.32
77.06 420.00-131.82 232.48 376.32 476.98
82.50 350.00-109.85 199. 27 400.39 [Tb9.80~|
88.00 280.00 -87.88 166.06 411.15 489.32
93.50 210.00 -65.91 132.85 410.75 477.68 
99.00 140.00 -43.94

70.00 -21. 97 
0.00 
0.00
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ERROR EN Q.M/Q.R PARA DI FERENTES T1EMPOS DE 1 TERACI ON

t = Tiempo de iteracion expresado

QR = 600 X = 0.00

I QM

I
I
I

ANEXO 1-3.8.b.

0.000
0.000
0.000

335.04 
335.04 
335.04
335.04 
335.04 
335.03 
335.04 
335.04 
335.03 
335.04 
335.04 
334.97 
335.07 
335.06 
334.77 
334.44 
334.48 
334.84 
334.57 
332.38 
335.09 
335.21 
327.45 
330.33 
316.28 
339.60 
284.56 
281.44 
288.21 
287.99 
281.25

t
%

0.000 
0.000

- 0.003
0.000 
0.000

- 0.003
0.000 
0.000

- 0.021
0.009 
0.006

- 0.081
- 0.179
- 0.167
- 0.060
- 0.140
- 0.794

0.015 
0.051

- 2.265
- 1.406
- 5.599

1.361 
-15.067 
-15.998 
-13.977 
-14.043 
-16.055

ERROR
%

0.1 
0.2 
0.3
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1 .0 
2.0 
3.0 
4.0 
5.0
6.0 
7.0 
8.0 
9.0 

10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
50.0 
60.0 
70.0 
80.0 
90.0 

100.0

en % del tiempo al pi co



I
co,

30.0 't= 0.03' LLL=

0.03)= 0.001*

I
C2*O2

I 335.04

I
■
I

ANEXO I-3.8.C

I
I

GR=
TE=

C0*I2 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0. 20 
0. 20 
0.20

600
5.0' TV=

I 
i

TE= TIENiPO DE ENTEADA AL PRIMER SDMTDEKO 
TV= TIEE.PO DE VIAJE POR LA TUBE,RIA 
TC= TIERiPO DE CONCER TRAC.ION 
t = TIEMPO DE TRABAJO 
DLL= DURACION DE LLUVIA
Q= CAUDALES DEL HIDROGRAMA LINEAL
0= CAUDALES DEL HIDROGRAMA TRANSITADO 
X= CONSTANTS DE MUSKINGUM

Cl, C2= CONSTANTES DE ALMACENAAIENTO

T Q
42.99 340.20 
43.02 339.60 
43.05 339.00 
43.08 338.40 
43.11 337.80 
43.14 337.20 
43.17 336.60 
43.20 336.00 
43.23 335.40 
43.26 334.80 
43.29 334.20 
43.32 333.60 
43.35 333.00 
43.38 332.40 
43.41 331.80 
43.44 331.20 
43.47 330.60 
43.50 330.00

I 
I
I

TRANSITO DE UN HIDROC-RAMA LINEAL UTILIZANDO EL 
METODO DE MUSKINGUM

C1*I1 C2*O2 O 
0.20 334.60 335.01 
0.20 334.61 335.02 
0.20 334.61 335.02 
0.20 334.62 335.03 
0.20 334.62 335.03 
0.20 334.63 335.03 
0.20 334.63 335.03 
0.20 334.63 335.04 
0.20 334.63 335.04 
0.20 334.64 335.04 
0.20 334.64 
0.20 334.63 335.04 
0.20 334.63 335.03 
0.20 334.63 335.03 
0.20 334.63 335.03 
0.20 334.63 335.02 
0.20 334.62 335.02 
0.20 334.62 335.01

PARA X= 0.00 y t= 0.10 % DEL TIERiPO AL PICO
C0=( 25. 0* 0. 00-0.5* 0.03)/( 25. 0- 25. 0* 0.00+0.5
Cl=( 25. 0* 0.00+0.5* 0.03)/( 25. 0- 25. 0* 0.00+0.5* 0.03)= 0.001
C2=( 25.0- 25.0* 0.00-0.5* 0.03)/( 25.0- 25.0* 0.00+0.5* 0.03)= 0.999

2 5.0' TC= 30.0 '



I
t= 0.15' 30.0 'LLL=

C0= (

25.0* 0.00+0.5* 0.15)= 0.994

C1*I1
(

I
30.0 ' t= 0.18' 30.0'DLL=

C2*O2

I

ANEXO I- 3.8.c

i
■i|

QK =
TE =

C0*I2
1.03
1.02
1.01
1.00
1.00
0. 99

PARA X= 0.00
C0=( 2 5.0*
Cl=( 2 5.0*

C0*I2
1.23
1.22
1.21
1.19
1.18
1.17

I
I
I

Ck=
TE =

0.60 % DEL TIELPO AL PICO
0.18)/( 25. 0- 25. 0* 0.00+0.5* 0.18)= 0.004
0.18)/( 25. 0- 25. 0* 0.00+0.5* 0.18)= 0.004

25. 0- 25. 0* 0.00 + 0.5* 0.18)= 0.993

T Q
42.75 345.00 
42.90 342.00 
43.05 339.00 
43. 20 336.00 
43.35 333.00 
43.50 330.00

T Q
42.84 343.20
43.02 339.60
43.20 336.00
43.38 332.40
43.56 328.80
43.74 325.20

]
I

A V

y t= 
0.00-0.5* 
0.00+0.5*

C2=( 25. 0- 25. 0* 0.00-0. 5* 0.18)/(

PARA X= 0.00 y t= 0.50 % DEL TIEMPO AL PICO
25. 0* 0.00-0.5* 0.15)/( 25. 0- 25. 0* 0.00+0.5* 0.15)= 0.003 

Cl=( 25. 0* 0.00+0.5* 0.15)/( 25. 0- 25. 0* 0.00 + 0.5* 0.15)= 0.003 
C2=( 25. 0- 25. 0* 0.00-0.5* 0.15)/( 25. 0-

C2*O2 O
1.04 332.86 334.94 
1.03 332.93 334.99 
1.02 332.99 335.02 
1.01 333.02 335.04 
1.00 333.03 335.03 
1.00 333.03 335.01

6 00
5.0' TV= 2 5. 0 ' TC=

C1*I1 C2*O2 O
1.24 332.49 334.97
1.23 332.56 335.01
1.22 332.61 335.03
1.21 332.63 335.03
1.19 332.62 335.00
1.18 332.59 334.94

600
5.0' TV= 25. 0 ' TC= 30.0'



t= 0.27' 30.0'DLL =

I t=

0.989

C2*O2

334.81

I

30.0 ' 30.0 'DLL

I t =
0.30)= 0.00b*

0.00-0. 5* 0.30)/( 25. 0- 25. 0* 0. 00+0.5* 0.30)= 0.988

I C1*I1

I

I

ANEXO I-3.8.C

I

I
GR=
TE =

CG*I2
1.8 9
1.86
1.83
1.80
1.78
1.75
1.72

6 00
5. 0 ' TV= 2 5. 0 ' TC= 30.0 '

CO*I2
2.11
2.08
2.04
2.00
1.97
1.93

TE=
6 00
5.0' TV= 2 5.0' TC=

T Q
42.30 354.00
42.60 348.00
42.90 342.00
43.20 336.00
43.50 330.00
43.80 324.00

T Q
42.39 352.20
42.66 346.80
42.93 341.40
43.20 336.00
43.47 330.60
43.74 325.20
44.01 319.80

C1*I1 C2*O2 0
1.92 330.92 334.74
1.89 331.14 334.90
1.86 331.30 334.99
1.83 331.40 335.03
1.80 331.44 335.02 
1.78 331.42 334.94 
1.75 331.34

C2*O2 0
2.15 330.42 334.67
2.11 330.68 334.87 
2.08 330.88 334.99 
2.04 330.99 335.04 
2.00 331.04 335.01 
1.97 331.02 334.92

PARA X= 0.00 y t= 0.90 % DEL TIEMPO AL. PICO
C0=( 25. 0* 0.00-0.5* 0.27)/( 25. 0- 25. 0* 0.00 + 0.5* 0.27)= 0.005
Cl=( 25. 0* 0.00+0. 5* 0.27)/( 25. 0- 25. 0* 0.00+0.5* 0.27)= 0.005
C2= ( 25. 0- 25. 0* 0.00-0. 5* 0.27)/( 25. 0- 25. 0* 0.00 + 0.5* 0.27) =

PARA X= 0.00 y. t= 1.00 % DEL TIEMPO AL PICO 
C0=( 25. 0* 0.00-0.5* 0.30)/( 25. 0- 25. 0* 0.00+0.5
Cl=( 25. 0* 0.00+0.5* 0.30)/( 25. 0- 25. 0* 0.00+0.5* 0.30)= 0.006
C2= ( 25. 0- 25. 0*

t= . 0.3 0 '



i>0

30.0' t= 0.60' 30.0 'DLL=

I
I Cl* Il

I
I
I

t= 0.90' 30.0 'DLL=

VI
I C1*I1

I

I ANEXO 1-3.8. C

QR=
TE =

600
5.0' TV= 2 5.0' TC=

C0*I2
4.27
4.13
3.98
3.8 4
3.70
3.56

C0*L2
6.58
6.26
5.94
5.62
5.30
4.99

QR=
TE =

i

I

■
I

I
y t= 

0.00-0.5* 0.60)/(
2.00 % DEL TIEL-PO AL PICO

25. 0- 25. 0* 0.00 + 0.5* 0.60)= 0.012
25. 0- 25. 0* 0. 00+0. 5* 0.60)= 0.012

25. 0* 0.00+0.5* 0.60)= 0.976
T Q 

42.00 360.00 
42.60 348.00 
43.20 336.00 
43.80 324.00 
44.40 312.00 
45.00 300.00

T Q
41.40 372.00
42.30 354.00
4 3. 20 336.00
44.10 318.00
45.00 300.00
45.90 282. 00

PARA X= 0.00
C0=( 25.0*
Cl=( 25. 0* 0. 00+0.5* 0.60)/(
C2=( 25. 0- 25. 0* 0.00-0. 5* 0.60)/( 25. 0-

C2*O2 0
4.41 325.73 334.41
4.27 326.48 334.87 
4.13 326.93 335.04 
3.98 327.10 334.92 
3. 84 326.98 334.52 
3.70 326.59 333.85

C2*O2 0
6.90 320.09 333.56
6.58 321.76 334.60
6.26 322.77 334.97
5.94 323.12 334.69
5.62 322.85 333.78
5.30 321.97 332.27

600
5.0' TV= 2 5. 0 ' TC= 30.0'

= 0.965

PARA X= 0.00 y t= 3.00 % DEL TIEMPO AL PICO
C0=( 25. 0* 0.00-0.5*-0.90)/( 25. 0- 25. 0* 0.00 + 0.5* 0.90)= 0.018
Cl=( 25. 0* 0.00+0.5* 0.90)/( 25. 0- 25. 0* 0.00+0.5* 0.90)= 0.018
C2= ( 25. 0- 25. 0* 0.00-0. 5* 0.90)/( 25. 0- 25. 0* 0.00 + 0. 5* 0.90)



I
I

30.0 ' t= 1.50 ' 30.0 'DLL=

t =

C2= ( 25. 0- 25. 0* 0.00-0.5 *

C2*O2

I

I
I
I 30.0 ' t= 2.40 ' 30.0 'DLL=

. t =y
25.0* 0.0U+0.5* 2.40)= 0.046

C2*O2

I

ANEXO I-3.8.C

I

TE =

C0*I2 
12.2 3 
11.36 
10.49 
9.61 
8.74 
7.86

QR=
TE =

C0*I2 
21.98 
19.79 
17. 59 
15.39 
13.19 
10.99

6 00
5.0' TV= 25.0' TC=

25. 0- 25.0* 0.00+0. 5* 1.50)= 0.029
25. 0- 25.0*

600
5.0' TV= 2 5. 0 ' TC=

T
39.00 420.00
40.50 390.00
42.00 360.00
43.50 330.00
45.00 300.00
46.50 270.00

T Q
36.00 480.00
38.40 432.00
40.80 384.00
43.20 336.uO
45.60 288.00
48.00 240.00

I
I
I

I
I

PARA X= 0.00 y t= 8.00 % DEL 'TlfiMPO AL PICO 
C0=( 25. 0* 0.00-0.5* 2.40)/( 25. 0-
Cl=( 25.0* 0.00+0.5* 2.40)/( 25. 0- 25.0* 0.00+0.5* 2.40)= 0.046
C2=( 25. 0- 25. 0* 0.00-0.5* 2.40)/( 25. 0- 25. 0* 0.00+0. 5* 2.40)= 0.908

C1*I1 C2*O2 O
13.11 302.08 327.42
12.23 308.35 331.94
11.36 312.60 334.45
10.49 314.96 335.06
9.61 315.54 333.89
8.74 314.44 331.04

PARA X= 0.00 y t= 5.00 % DEL TIEMPO AL PICO
C0=( 25. 0* 0. 00-0.5* 1.50)/(
Cl=( 25. 0* 0. 00+0. 5* 1.50)/( 25. 0- 25. 0* 0.00+0.5* 1.50)= 0.029

1.50)/( 25.0- 25.0* 0.00+0.5* 1.50)= 0.942

C1*I1 C2*O2 O
24.18 264.77 310.94 
21.98 282.46 324.23 
19.79 294.53 331.90 
17.59 301.50 334.48 
15.39 303.84 332.42
13.19 301.97 326.15



30.0 '25.0' TC= 30.0' t= 3.00 ' DLL=

I
I C2*O2

I
I
I

30.0'7.50'30.0 '25. 0 ' TC= DLL =t=

I
I ★

I
I

I
ANEXO 1-3.8. c

0.00+0.5* 7.50)= 0.739
I

J

j

I
I

I
I

QR=
TrJ =

600
5.0' 1V=

C1*I1
39.13

CO*I2
30.57 
2 7.17 
23.77 
20.38
16.98 
13.58

C0*I2 
58. 70 
78.26 
58.70 
39. 13 
19.57 

0.00

600
5.0' TV=

TE =

C2*O2 0
54.07 151.90

58.70 112.27 249.23
78.26 184.21 321.17
58.70 237.39 335.21
39.13 247.77 306.46
19.57 226.51 246.06

T Q
22.50 450.00
30.00 600.00
37.50 450.00
45.00 300.00
52.50 150.00
60.00 0.00

T Q
33.00 540.00
36.00 480.00
39.00 420.00 
42.00 360.00 
45.00 300.00 
48.00 240.00

PARA 0.00 y t= 25.00 % DEL TIERPO AL PICO
C0=( 25. 0* 0.00-0.5* 7.50)/( 25. 0- 25. 0* 0.00 + 0.5* 7.50)= 0.130 
Cl=( 25. 0* 0.00+0.5* 7.50)/( 25. 0- 25. 0* 0.00 + 0.5* 7.50)= 0.130 
C2=( 25. 0- 25. 0* 0. 00-0.5* 7.50)/( 25. 0- 25.0

C1*I1 C2*O2 0
33.96 222.04 286.56 
30.57 254.12 311.86 
27.17 276.55 327.50 
23.77 290.42 334.57 
20.38 296.70 334.05 
16.98 296.24 326.80

PARA X= 0.00 y t= 10.00 % DEL TTEMPO AL PICO
C0=( 25. 0* 0. 00-0.5* 3.00)/( 25. 0- 25. 0* 0.00 + 0.5* 3.00)= 0.057
Cl=( 25. 0* 0. 00+0. 5* 3.00)/( 25. 0- 25. 0* 0.00+0.5* 3.00)= 0.057
C2=( 25. 0- 25. 0*- 0.00-0. 5* 3.00)/( 25. 0- 25. 0* 0.00+0.5* 3.00)= 0.887



I
30.0 't= 12.00' DLL =

*

90.27

30.0't= 15.00'2 5. 0 ' TC= 30.0' CLL =

t=y

i

ANEXO 1-3.8. c

I

I

I

I

I

C0*I2
69.23

0.00
0.00

Cl* Il
0.0 0

69. 23

0. 00
0.00
0. 00

C1*I1
46.45

C2*O2
0.00

60.00
75.00

CO*I2 
92.90 
92.90 
4 6.45

0.00 
0.00 
0.00

CR=
TE =

QR=
TE =

25.0* 0.00+0.5* 12.00)= 0.194
0.00+0. 5* 12.00)/( 25. 0- 25.0* 0.00 + 0.5* 12.00)= 0.194

12.00)/( 25.0- 25.0* 0.00+0.5* 12.00)= 0.613

T 0
24.00 480.00
36.00 480.00
48.00 240.00
60.00-
72.00
84.00

600
5.0' TV=

0
6 9.23 

37.28 244.97 
69.23 138.46 131.91 339.60 

69.23 182.86 252.09 
0.00 135.74 135.74

C2*O2 0
28.47 167.83

92.90 102.86 288.67 
92.90 176.92 316.28 
46.45 193.85 240.30 

0.00 147.28 147.28 
0.00 90.27 90.27

PARA X= 0.00 y t= 50.00 % DEL TIEMPO AL PICO
C0=( 25. 0* 0.00-0.5* 15.00)/( 25.0- 25.0
Cl=( 25.0*
C2=( 25. 0- 25. 0* 0.00-0.5

T Q
15.00 300.00
30.00 600.00 138.46
45.00 300.00

0. 00
0. 00

PARA X= 0.00 y t= 40.00 % DEL TIERPO AL PICO 
C0= ( 25. 0* 0.00-0.5* 12.00)/( 25.0- 
Cl=( 25.0*
C2=( 25. 0- 25. 0* 0. 00-0.5

600
5.0' TV= 2 5. 0 ' TC= 30.0'

* 0.00+0.5* 15.00)= 0.231
0.00+0. 5* 15. 00)/( 25. 0- 25.0* 0.00 + 0.5* 15. 00)= 0.231

* 15.00)/( 25.0- 25.0* 0.00+0.5* 15.00)= 0.538



30.0't=

t =y

I
30.0 't= 3 0.00 '30.0' DLL =25.0 ' TC=

Y 0.3 75

I

I
ANEXO 1-3.8. c

I
!

I

I

I

C0= ( 25.0*
Cl=( 25.0*

63. 00 
84.00 

105.00
0.00 
0. 00

0.00
0. CO

70.31
17.58

60.00
90.00

120.00

0. 00
0. 00
0. 00

0. 00 
0.00 
0. GO

C1*I1
0.00

I
i

I
I

I
90.4 5
36.94

Cl* Il
0.00

Qi<=
TE=

QR=
TE=

i

I

C2*O2 0
0.00 225.00

56.25 281.25
70.31
17.58

600
5.0' TV=

C2*O2 0
0.00 124.23

50.74 281. 44

5*

25.0* 0.00+0.5* 30.00)=
25.0* 0.00+0.5* 30.00)= 0.375

25.0* 0.00 + 0. 5* 30.00)= 0.250

PARA X= 0.00 y t= 70.00 % DEL TIEiLPO AL PICO 
0.00-0.5* 21.00)/( 25.0- 
0.00+0.5* 21.00)/( 25. 0-

C2=( 25.0- 25. 0* 0.00-0.

T Q CO*12 
21.00 420.00 124.23
42.00 360.00 106.48 124.23

0.00 106.48 114.96 221.43
U.00 0.00 90.45 90.45
0.00 0.00 36.94 36.94

T Q C0*I2 
30.00 600.00 225.00 

0.00 225.00 
0. 00 
0.00

25.0* 0.00+0.5* 21.00)= 0.296
25.0* 0.00+0.5* 21.00)= 0.296

21.00)7( 25.0- 25.0* 0.00+0.5* 21.00)= 0.408

C0= (
Cl=( 25.0*
C2=( 25.0-

PARA X= 0.00 y t= 100.00 % DEL TIEEPO AL PICO 
25.0* 0.00-0.5* 30.00)/( 25.0- 

0.00+0. 5* 30.00)/( 25.0- 
25.0* 0.00-0.5* 30.00)/( 25.0-

600
5. 0 ' TV= 25. 0 ' TC= 30.0' 21.00' DLL=
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I

I (DLL-TO/TC =-1.00PAIA X= 0.0U Y

I TV/’IE

I
I

0.3331

0.31dl

I
I

I
QM/QR = 0.307PARA W/TE = INF INITO >

I
I
I
1
1
1
I
I
I
1
1

QM=CAULAL 1RANSITADO POP WShlNGUP
QR=CALiEAL IO PRO LA PA CI ORAL
TV=TIEMPO DE VIAJE PCR LA 1UBLRIA
TE=ITEPiPO DE ENT RADA AL PEI LEK SURI DE RO
'IC=TIEMPO DE CONGER TRACI UN
DLL=DURACICN DE LLUVIA

0.3151
0.3151

0,0 1
-----1
1.0001
0.4511

0.3141 
0.3131 
0.3131 
---------X

0.3171 
0. 3161 
0.3161 
0.3161

0.3141 
0.3141 
0.3131 
0.3131
---------T

0.3161
0.3161

0,8 I

0.4761 
0.J 571 
0.3681
0.3541

0.3151 
0.3141 
0.3141 
0.3141 
0.3141 
0.3131 
0.3131 
--------- X

0.3451
0.3411 
0.3361

0.3251
0.3261
0.3241
0.3231
0.3221
0.3211
0.3201

0,5 1 
---------X 
0.5381 
0.4121 
0.3 751 
0.3571

0.3381 
0.3341 
0.3311 
0.3281
0.3261 
0.3241 
0.3 2 31
0.3211 
0.3201 
0.3201 
0.3191
0.3181 
0.3171

0.3271 
0.3251 
0.3241 
0. 32 21 
0. 3211
0.3201

0.3151
0.3141

0.3131
--------- X

0.3161 
0.3161 
0.3161 
0.3151 
0.3151 
0.3151
0.3141 
0.3141 
0.3141 
0.3141 
0.3131
0.3131 
--------- X

0,2 I 
---------1 
0.6771 
0.4321 
0.3831

0.3291 
0.32 71 
0.3251 
0.3231 
0.3221 
0.3211 
0.3201 
0.3191 
0.318'1 
0.3161 
0.3171 
0.3171

$

I

0,7 I 
---------X 
0.4 931 
0.4021 
0.3701 
0.3551 
0.3451 0.3451 
0.33 91 
0.3341 
0.3311 
0.3281 
0.3261 
0.3241 
0•32 31 
0.3221 
0.3211 
0.3201 
0.3191 
0.3181 
0.3181 
0.3171 
0.3171 
0.3161 
0.3161 
0.3151 
0.3151 
0.3151 
0.3141 
0.3141 
0.3141 
0.3141 
0.3131 
0.3131 
---------X

FACTOR DE REDUCCION DIE CAUDAL MAXIMO OB’lENIDO POR FORMULA RACTOKAL 
A CAUDAL MAXIMO TRANSITADO PCR EL RETOLD DE MUSKINGUM (QM/QR)

0,1 I 
----- 1 
0.7741 
0.4411 

0.3891 0.3861

0.3511
0.3431 0.3421 

0.3371 
0.3331 

0.3301 0.3301 
0.3271 
0.3251 
0.3241 
0.3221 
0.3211 
0.3201
0.3191 0.3191

0.3191 
0.3181 0.3181 

0.3171 
0.3171 
0.3161 
0.3161 
0.3151 
0.3151 
0.3151 
0.3141

0.3161
0.3151
0.3151
0.3151
0.3141
0.3141 0.3141

0.3141
0.3141
0.3131 0.3131
0.3131
---------X

0.3401 
0.3351
0.3311 0.3311 

0.3261 
0.3261 
0.3241 
0.3231 
0.3221 
0.3211 
0.3201 

0.3191■0.3191 
0.3181 
0.3181

0,3 I 
--------- X 
0.6141 
0.4241 
0.3801 

0.3611 0.3601 
0.3501 
0.3421 
0.3361 
0.3321 
0.3291 
0.3271 
0.3251 
0.3231 
0.3221 
0.3211 
0.3201 
0.3191 
0.3191 
0.3181 
0.3171 
0.3171 
0.3161 
0.3161 
0.3151 
0.3151 0.3151 
0.3151 
0.3141 
0.3141 

0.3141' 0.3141 
0.3141 
0.3131 
0.3131 
--------- X

0.3171 
0.3161 
U .3161 

0.3151 0.3151 
0.3151 0.3151 

0.3151 
0.3141 
0.3141 
0.3141 
0.3141

0,9 I 
----- X 
0.4631 ' 
0.3931! 
0.3661i 
0.3531: 
0.3441 
0.3381' 
0.3341 - 
0.3301 
0.3 2 81 
0.3281. 
0.3241 
0.3231 
0.3211 
0.j20I 
0.31911 
0.3191 
0.318 I 
0.3171 

0.3171 • 0.31-71
0.3161 
0.3161, 
0.31.0 -1 
0.3151 
0.3151 
0.3151 
0.3141■ 
0.3141 
0.3141' 
0.3141 • 
0.3131 
0.3131 
-----1 I.

1 27 I
I 28 I
I 29 I
I 30 I
1----1

I
— I 
0 I
1 I
2 I
3 I 0.3651 0.3631
4 I 0.3511 0.3501
5 I
610.3371
7 I
8 1
9 I

I 10 I
1 11 I
I 12 I
1 13 1
1 14 I
1 15 I
I 16 I 0.3191
I 17 I
I 18 I 0.3171
I 19 I
1 20 I
I 21 I
1 22 I
I 23 I 0.3151
I 24 I
I 25 I
I 26 I 0.3141 0.3141

0.3141
0.3141
0.3131
0.3131
--------- X

0,41 0,51 0,6 1
--------- X----------- 1----------- 1 
0.5711 0.5381 0.5131 
0.4181 0.4121 0.4061 
0.3771 0.3751 0.3721 
0.3591 0.3571 0.3561 
0.3481 0.3471'0.3461 
0.3411 0.3401 0.3391 
0.3361 0.3351 0.3351 

0.3321 0.3321 
0.3291 
0.3271 
0.3251 
0.3231 
0.3221 
0.3211 
0.3201 
0.3191 
0.3181 
0.3181 0.3181 
0.3171 0.3171 0.3171 
0.3171 0.317T 

0.3161 0.3161 
0.3161 
0.3151
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I

(DLL-TO/TC =-0.75PARA X= 0.00 Y

TV/TE

U, 90,60,40,2 I0,1 I0,0 II

I

I

1

QM/QR = 0.366>

REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

QMCAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=1'IEMPO DE ENTRADA AL PRIMER SUMIDERO
TC-1IEMPO DE CONCENTRACION
DLL=DURACION DE LLUx/IA

FACTOR DE 
A CAUDAL

0.3801 0.3801
0.3791 0.3791

0. 3 921 
0.3891
0. 3871

0.3791
0.3781

0,5 1
--------X

I
I

0,7 I
--------1

0.3761
0.3761

0.3751
0.3751

0,8 I
I 
I 
I 
I 
I
I 
I 
I 
I 
I
I

0.5951
0.4781

0.4031
0.3981
0.3 941

0.3861
0.3851

0.3791
0.3781
0.3 781

0.4631
0.4341

0.3781
0.3781

0. 4 0 51
0. 3991

0.3831
0.3821

0.3901
0.3881
0.3861
0.3841

0.3881 
0.3861 
0.38 41 
0.3831 
0.38 21

0. jo 41 
0.3821

0.3781 0.3781 
0.3771 0.3771 
0. 3 771 0.3 761 
0. 3761

0.3771 
0.3 761 
0.3761 
0.3761 
0.3751 

0.3751 0.3751 
0. 3741 
0. 3741 
0. 3 7 41 
0.3 7 41 
0. 3731 
---------X

— 1
0 I
1 I
2 I

0.3761 
0.3761

0.3751 0.3751 
0.3751 0.3751 
0.3751 0.3751 
0.3741 0.3741 
0.3741 0.3741 
0.3741 0.3741 
0.3731 0.3731 
____-X--------- x-

0.3821
0.3811 0.3811

0.3801 0.3801 0.3801
0.3791 0.3791
0.3781
0.3781
0.3771 0.3771
0.3771 0.3771

0.3761'
0.3761.

0.3751
0.3741
0.3741
0.3741
0.3741
0.3731 0.3731
--------X----------x

0.3 751 
0.3751 

6.3741 0.3741 
0.3741 0.3741■ 
0.3741 0.3741 
0.3731 0.3731' 
0.3731 0.3731.
------- X----------x

^’'RA TV/TE = INF INITO

0.37ol
0.3761

0.3751 0.3751 0.3751

I 16 I
I 17 I
I 18 1 0.3781 0.3781
I 19 I
1 20 1
I 21 I 
1 22 I
I 23 I 0.3761
I 24 I
I 25 I
I 26 I
I 27 I
I 28 1
I 29 I
I 30 I
I

- X----------x 
1.0001 0.8591 
0.5271 0.5161 
0.4591 0.4551 

3 I 0.4321 0.4301 
0.4171 0.4151 
0.4071 0.4061 
0.4011 0.4001 
0. 3 961 0.3 961 
0. 3 931 0.3921 
0. 3901 6.3891 
0.3871 0.3871 
0.3861 
0.3841

I 
I 

0.5731 0.5551 0.5401 
0.4731 0.4681 
0. 4381 
0>. 4201 

0.4111 0.4111 0.4101 
0.4041 0.4031 0.4021 

0.3991 0.3981 0.3981 6.3971 
0.3951 0.3941

0.4361 
0.4191 0.4181

4 I 0.4171 0.4151 0.4141 0.4131 0.4121 0.4111 0.4111 0.4161 0.4091 0.4061
5 1 0.4071 0.4061 0.4061 0.4051 0.4041 0.4041 0.4031 0.4021 0.4021 0.4011
6 I 0. 4011 0.4001 0. 4001 0. 3991 0.3991 0.3981 0.3981 6.3971 0.3971 0.3961 •
7 I 0.3961 0.3961 6.3951 0.3951 0.3951 0.3941 0.3941 0.3931 0.3931 0.3931
8 I 0.3931 0.3921 0.3921 6.3921 0.3911 0.3911 0.3911 0.3901 O.390I 0.3901
9 I 0. 3901 6.3891 0.3891 0.3891 0.3891 0.38 91 0.3881 0.3881 0.3681 0.3881

I 10 1 0.3871 0.3871 0.3871 0.3871 0.3871 0.3861 0.3861 0.3861 0.3861 0.3861
I 11 I 0.3861 0.3851 0.3851 0.3851 0.3851 0.3851 0.3851 0.3841 0.3841 0.1641
I 12 I 0.3841 0.3841 0.3841 O.j84I 0.3831 0.3831 0.3831 0.3831 0.3831 U.3b31
I 13 1 0. 3831 0.3831 0. 3821 0.3821 0.3821 0.3821 0.3821 0.38 21 0.3821 0.3821
1 14 1 0.3821 0.3811 0.3811 0.3811 0.3811 0.3811 0.3811 0.3811 0.38x1 0.3bll 
I 15 I 0.3811 0.3801 0.3801 0.3801 0.3801 0.3801 0.3801

0.3791 0.3791 0.3791 0.3791 0.3791 
0.3791 
0.3781 
0.3771 
0. 3771 
0. 3761 
0.3761 
0.3761 
0.3751

0.3 7ol 
0.3761 
0.3751 0.3751 0.3751 

0.3751 0.37d1 0.3751 0.3751 
6.3751 0.3751 0.3751 0.3751 

0.3741 0.3741 0.3741 0.3741 0.3741
0.3741 0.3741 0.3741 0.3741 0.3741
0.3741 6.3741 0.3741 0.3741 0.3741
0.3741 0.3741 0.3741 0.3741 0.3741
0.3731 0.3731 0.3731
--------- X------------x----------- 1

0,3 I
---------1----------- 1
0.7651 O.702I
O.507I 0.4981

0.4491 0.4461
0.4261

I 
I

0.3851 
0.3841 

0.3831 0.3831 
0.3821 0.3811

I 
I 

0.6561 0.6221 
0.4911 0.4841 

0.4521 0.4491 0.4461 0.4431 0.4401
0.4281 0.4261 0.4251 0.4231 0.4221
0.4141 0.4131 0.4121
0.4061 0.4051 0.4041
0. 4001 0. 3991
6.3951 0.3951 

6.3921 
0.3891 
0.3871 

0. 3851 0.3851 
0.3841 
0. 3821

0.3791 0.3791 0.3791
0.3791 0.3791 0.3781
0.3781 0.3781 0.3781

0.3771 0.3771 0.3771 0.3771 0.3771
0.3771 0.3771 0.3771 0.3771
0.3761 0.37ol 0.3761
0.3761 0.3761 0.3761
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I
-0.50(DLL-TC)/TCPAHA X= 0.00 Y

I TV/IE

0,1 I0,0 I1

I

I

0.4281

QM/QR = 0.419>PARA TV/TE = INFINITE)

I

REDUCCTON DLL CAUDAL L-AzXILO OHTENILO POP FORLULA. RACIGNAL 
NA XI MO TRAN SI IA DO POP EL NETO DC DE MUSKINGUM (QM/QR)

L 
I 
I 
I 
I. 
1 
1 
I 
I 
I 
I

FACTOR DE
A CAUDAL

QM=CAUEAL TRANSITADO POR MUSKINGUM
QR CAUDAL FORMULA RA CT ORAL
TV=T1EMPO DE VIAJE POR LA TUBTKIA
TE=TIEMPO DE ENTRADA AL PRIMER SUNIDERO 
1 C=T I EM P O DE CO N CE N T R A CIO N 
DLL=DURACTON DE LLUVIA

0,6 1
--------1

0.4901 
0.4741 
0.4641 
0.4571 
0.4521 
0.4481 
0.4451 
0. 4 4 31 
0. 4411 
0.4391 
0. 4 371 
0.4361 
0.4351 
0.4341 
0.4331 
0.4331 
0.4321

0.4271
----------!

0,7 1
----------j----------X

1.0001
0.5911

0,3 I
----------
0.7651
0.5611

0.4281 
0.4281

0,8 I
--------1

0.4851 
0.4711 
C.462I 
0.4551 
0.4511 
0.4471 
0.4441 
0.4421 
0.4401 
0.4381 
0.4371 
0.4361 
0.4351 
0.4 341 
0.4331 
0.4321

0,5 1
--------!

0.4801 
0.4681 
0.4601 
O.4541

0 . ‘i 301 
0.^301 
0.42 91 ’ 
O.4 291 , 
0.4291 
0.4281 
0.4281 , 
0.42b!
0.42 71 ■ 
0.4271 
----------1 '

0.6381 
0.5341 
0.4971 
0.4781 
0.4671 
0.45 91 
0.4531 
0.4481 
0.4461 
0.44 31 
0.4411 
0.4381 
0.4 3'81 
0.4371 
0.4351 
0.4 34 1 
0.4341 
0.4331 
0.4321 
0.4311 
0.4311 
0.4301 
0.4301 
0.42 91 
0.4291 
0.42 91 
0.4281 
0.4281 
0.4281 
0.4281 
0.4271

-----------X

0,9 1 
----------X 
6.6 0 51 
0.5241 ' 
0.4 921 
0.4751 
0.4651 
0.4581 
0.4521 
0.4 4 91 ' 
0.4451 
0.4431 
0.4411 
0.^3 ST 
0.4381 
0.4361 
0.4351 
0.4-341 
0.4331 
0.4331

4 311 
0.4311 
0.4301 
0.4301 
0.4291

---------- 1 
0.9011 
0.5801 
0.5161 
0.4881 
0.4731 
0.4631 
0.4571 
0.4521 
0.4481 
0.4451 
0.4421 
0.4401 
0.4391 
0.4371 
0.4361 
0.4351 
0.4341 
0.43 31 
0. 4 3 31 
0.4321 

0. 4311 0.4311 
0.4311

0,4 I 
-----------X 
0.7211 
0.5531 
0.5051 
0.4831 
0.4701 
0.4611 
0.4551 
0.4501 
0.4471 
0.4441 
0.4421 
0.4401 
0.4381 
0.4371 
0.4361 
0.4351 
0.4341 
0.4331 
0.4321 

0.4321 0.4321 
0.4311 0. 
0.4311 
0.4301 
0.4301 
0.4291

0,2 I 
----------X 
0.82 31 
0.5701 
0.5121 0.5091 
0.4861 
0.4721 
0.4621 
0.4561 
0.4511 
0.4481 
0.4451 
0.4421 
0.4401 
0.4381 
0.4371 
0.4361 
0.4351 
0.4341 
0.4331 
0.4321 
0.4321 
0.4 311 
0.4 311 
0.4301 
0.4301 
0.4291 
0.4291 
0.4291 
0.4281 
0.4281 
0.4281 
0.4271 

-----------1

0.4311 
0.4301 0.4301

0.4301 
0.4291 0.4291 
0.4291 0. 42 SI 
0.4291 0. 4291 
0.4281 0.4281 
0.4281 0.4281 
0.4281 0.4281 
0. 42 71 0.42 71 
------- X----------x

0.6871 0.6601 
0.5461 0.5401 
0.5021 0.5001 
0.4811 
0.4 6 ST 
0.4601 
0.4541 
0.4501 6.4501 

0.4 4 61 
0.4441 
0.4411 
0.4401 
0.4381 
0.4371 
0.4361 
0.4351 
0.4341 
0.4331 
0.4321 
0.4321 
0.4311 
0.4301 
U.430I 
0.4301 
u.4291

0.6201 
0.5291 
0.4 9 51 
0.4771 
0.46 61 
0.4581 
0.4531 
0.4491 
0.4461 
0.4 31 
0.4411 
0.43 ST 
0.4 381 
0.4361 
0.4351 
0.4341 
0.4331 
0.4331 
0.4321 0.4321 
0.4311 0.4311 
0.4 311 0.43-11 
0.4301 
0.4301 
0.42SI 
0.42ST 
0.42SI 
0.4281 
0.4281 
0.4281 
0.4271 
0.42 71 

-----------X

— X 
0 I
1 I
2 I 0.5201
3 I
4 I
5 I
6 I
7 I
8 I
9 I 

1 10 I 
I 11 I 
1 12 I 
1 13 1 
1 14 I 
1 15 I 
I 16 I 
1 17 I 
I 18 1 
I 19 I 
I 20 I 
1 21 1 
1 22 I
I 23 I 0.4301 
I 24 I 
I 25 1 
I 26 I 
1 27 I 
I 28 I 
I 29 I 
I 30 I 
I--------1

0.4471 
0.4441 
0.4421 
6.4401 
0.4381 
0.4371 
0.4361 
0.4351 
0.4341 
0.4331 
u.4321 
0.4321 
0.4311 
0.4301 
0.4301 
0.4301 
0.4291

0.42 91 0.42 ST 0.42 91 0.^2 91 
0.4291 0.4281 0.4281
0.4281 0.4281 0.4281 0.4281 
0.4281 0.4281 0.4281 0.4281 
0.4281 0.4281 0.4281 0.4281 
0.4271 0.4271 0.4271 0.4271 
------- X----------1--------- x----------x



I
60

I
I

(DLL-TC)/'1C =-0.250.00 YFArA X

TV/IE

00,40,2 I0,1 I0,0 II

I

I 1

0.4801

I

I III

QM/QR = 0.467>PARA TV/TE = INFINITO

I

QRCAUEAL TRANS HA DO FOR MUSKINGUM
QR=CAUEAL FORMULA RACIONAL
TV=ITEMPO DE VIAJE POR LA TUBELIA
TL=T1EM£O DE ENTRADA AL PRIMER SUMIDERG
1G=T1EMPO DE CONCENTrACICN
DLL=LURACION DE LLUVIA

----------1
0.8601

I 
1

0,6 I
--------1

0,7 I
--------1

0.47 51 
0.4791
0.4781

1
1!• 

I 
I 
1 
1 
I 
I 
I 
1 
1 
I

0.4761
0. 4761

0.4 86 I 
0.4851 
0.4841 
0.4831

0.4781
0.4771
0.4771 
0.4771 
0.4761
0.4761 
0.4761 
----------1

0.6061 
0.5571 
0.5341 
0.5201 
0.5111 
0.5051 
0.5001

0.4b 51 
0.48 31 
0.4821

0.5101 
0.5041 
0.4 991 
0.4 951 
0.4931 
0.4901 
0.4881

0.54 91
0.5291
0.5171

0.4771 
0.4771 
0.4771 
0.4761
0.4701 
0.4761 
U.47U1 
----------1

0.4811 
0.4b 01 
0.4801 
0.4791 
0.4791

0.4861
0.4841
0.48 31
0.4821
0.4821

0,5 1
---- !

0.4771 
0.4771 
0.4761 
b.4761 
0.4761 
----------1

0.5081
0.5021 _ 
0.4 981 
0.4951 
0.4921 
0.4901 ,0.4931 

0.4911 
0.4891

0.4801
0.4801
0.4791

0,9 1 
----------1 
0.6581 
0.5761 
0.5441 
0.5261

0.5031 
0•4 981 
0.4951 

0.4921 0.4921 
0.4901 
o.4881 
0.4 b 71 
0.4b 51 
0.4841 
0.4 b 31 
0.4821 
0.4811

0.4b41 
0.48 31 
0.4821 
0.4811 
0. 4801 
0.4801 

0.4791 0.4791 
0.4791 0.4791 
0.4781 0.4781 
0.4781 0.4781 
0.4771 0.4771 
0.4771 0.4771 
0.4771 0.4771

0.4831 
0.4621 
0.4811 
0.4811 
0.4801 
0.4791 
0.4791 
0.4781

0.4781 0.4781 
0.4771 
0.4771- 
0.4771 
0.4761 
0.4 761 ' 
6.4 761 
0.4751 
---------- 1

------------- j 

0.9241 
0.6441 0.6331 
0.5721 0.5681 
0.5421 0.5391 
0.5251 0.5241 
0.5141 0.5131 
0.5071 0.5061 
0.5021 0.5011 
0.4971 0.4971 
0.4941 0.4941 
0.4921 U.4911 
0. 4 901 0.48 91 
0.4881 0.4881 

0.4861 
0.48 51 0.4 8 51 
0.4841 
0.4831 
0.4821 
0.4811 
0.4b01 
0.4801

0.4 901
0.4881 . 0.48b I
0.4871
0.4b51

0.4861 
0.4b 51 

0.4841 0.4841 
0.48 31 
0.4821 
0.4811 

0.4811 0.4811 
0.48 01 - 0.48 01 

0.4 791- 0.4 7 91 
0.4791 
0.4781 
0.4781 
0.4771 
0.4771 
0.4771 
0.4761 
0.4761 
0.4761 
0.4761 
---------- !

0,3 1
----------1
0.8101 0.7701

0.6231 0.6141
0.5641 0.5601
0.5371 0.5351

0.5211
0.5121
0.5051
0.500x
0.4961 0.49ol

0.4931
0.4911 
0.4891 
0.48 71

0.7381 0.7121 
0.5991 0.5931 
0.5541 0.5511 
0.5321 0.5301 
0.5191 0.5181 
0.5101 
0.5041 
0.4991 
0.4961 
0.4931 
U.4911 
0.4891
0.4871 0.4871 

0.4851 
0.4841 
0.48 31 
0.4b21 
0.4811 

0.4811 0.4811 
0.4801 
0.4o01 
0.4791

--1------ 1
0 I 1.0001
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I 

1 10 1 
1 11 I 
1 12 I 
1 13 1 0.4861 
1 14 I 
1 15 I 
I 16 1

17 I 
1 18 I 
1 19 I 
1 20 I 
1 21 I 
1 22 I 
I 23 I 
I 24 I 
1 25 I 
I 26 I 
I 27 I 
1 2b I 0.4761 0.4761 

0.47611 29 I
1 30 1 0.4761
1

C.5221
0.5131
0.5061
0.5011
0.4971
0.4941
0.4911
0.4891
0.4871 0.4871

0.4861 0.4b6I
0.4851
0.4841
0.4831

0.4821 0.4821 0.4821
0.4811 0.4811 

0.4801 
0.4801 
0.4791

0.4791 0.4791
0.4781 0.4781

0.4781

0.4791 
0.4 781 0..4 781 

0.4781 0.4781 0.4781 
0.4781 0.4781 

0.4771 0.4771 0.4771 
0.4771 
0.4771 
0.4761 
0.4761 
0.4761 
-------------j

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OETEMLO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANS1TADC POR EL RETOLO EE MUSKINGUM (QM/QR)

0.6911 0.6731
0.5671 0.5811

0.5461
0.5271
0.5161 0.5151

0.5091'0.5081
0.5031
0.4 991
0.4951

0.4781
0.4771

0.4771 0.4771
0.4761 0.4761
0.4761 0.4761
0.4761 0.4761
0.4761 0.4761
-----------r---------------J
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I

I (DLL-TG)/TC = 0.00PARA X= 0.00 Y

TV/TE

I 0,0 I1

I
I

0.5251

I
0.5211

0.5191I
I
I QM/QR = 0.510>PARA TV/TE = INFINITO

I

0.5341
0.5321

L
I 
I
I 
I
I
I 
1 
I 
1
1

0.5231 
0.5231 
0.5221

0.5191 
0.5191 
---------1

0,3 I 
----------1 
0.8421 
0.6 5 91 
0.6 0 51 
0.5801 
0.5651 
0.5 561 
0.5491

0.5251
0.5241
0.5231
0.5231

0.5401
0.5371
0.5341

0.5191 
------------ j

0,6 I
--------X

0,7 1
--------1

0,8 1
-------X

GM=CAU£AL TRANSITADO POR MUSKINGUM
QRCAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE PCR LA TU13ERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC='1IEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0,1 I ------x 
0.9381 
0.6771 
0. 6131 
0.5841

0,5 I
----------1
0.7771

0.5261
0.5251
0.5251
0.5241
0.5231
0.5231
0.5221

0.7331
0.6311
0.5931
0.5731
0.5611
0.5531
0.5471

0.7541 
0.6371 
0.5961 
0.57 51 
0.56 21 
0.5541

0.5201
0.5201 0.51 ST 

0.5191 
0.5191

0.5221 
0.52

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM. (QM/QR)

0.5351 
0.5321 
0.5311 
0.5291 

0.5281 0.5281 
U.5271 
0.52oI 
0.5251 
0.5241 
0.5231 
0.5231 
0.5221 
0.5221 
0.5211 
0.5211

0.5201
0.5201 0.5201 
0.51ST 
0.5191

0.5271 
0.5261 
0.5251 
0.5241 

0.5241 0.5241 
0.5231 0.5231 
0.5221 
0.5221

0.5411 
0.5381 
0.5351 
0.5331 
0.5311 
0.52SI 
0.5281 
0. 5271 
0.5261 
0.5251 
0.5241 
0. 52 31 
0.5231 
0.5221 

0.5221 0.5221 
0.5211 
0.5211 
0.5201 
0.5201

0.5271
0.5261 0.5261 
0.5251 
0.5241 
0.5231 
0.5231
0.5221 0.5221
0.5221
0.5211
0.5211 0.5211

0.5201 0.5201 0.5201
U.520I 0.5201 
0.5201 

0.5191 0.5191
0.5191 0.51SI

0,4 I
---------X
0.8071
0.6511 0.6441
0.6021
0.5781
0.5641
0. 5551
0.5491

--------- X 
1.0001 
0.6891 
0. 6171 
0.5861 
0.5691 0.5681 
0.5581 0.5581 
0.5511 0.5501 
0.5461 0. 5451 
0.5411 
0.5381 
0.5351 
0.5331 
0.5311 
0.5301 
0.5281 
0.5271

0. 5211 
0.5201 
0.5201 
0.5201 0.5201 
0.5191 0.5191 
0.5191 0.5191 
0.5191 0.5191 
--------- X----------- 1

0,2 1 
---------X 
0.8851 
0.6671 
0.6091 
0.5821 
0.56 71 
0.5571 
0.5501
0.5451 0.5441
0.5411 0.5401
U. 537T 0.53 71 
0.5351 
0.5331 
0.5311 
0.5291

0.7161 
0.6261 
0.5911 
0.57 21 
0.5601 
0.5521 
0.5471 

0.5421 0.5421 
0.5391 0.5391 
0.5361 0.5361 

0.5331 
0.5321 

0.5301■0.5301 
0.5291 0.5281 
0.5271 
0.5261 
0.5251 
0.5241

0.5991
0.5761
0.5631
0.5541
0.5481 0.5481

0.5441 0.5431 0.5431
0.5401
0.5371
0.5341
0.5321 0.5321
0.5311 0.5301
0.5291 0.5291
0.5281-0.5281
0.5271

— I
0 I
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I

I 10 I
1 11 I
I 12 I
I 13 I
1 14 I
I 15 I
1 16 I 0.5261
I 17 I
1 18 I 0.5241
I 19 I
1 20 1
I 21 I
I 22 1
I 23 I 0.5211
1 24 I
1 25 I
1 26 I
I 2 7 I
1 28 I
I 29 I
1 30 I
I--------1

0.5391 
0.5361 
0.5341 
0.5321 
0.5301 
0.52 91 
0.5271 
0.5261 
0.5251 
0.5241 
0.5241 
0.5231 
0.5221 
0.5221 

0.5221 0.5211 0.3211 
0.5211 0.5211 0.5211 

0.5211
0.5211
0.5211
0.5201 0.5201
0.5201 0.5201
0.5191 0.5151

0.5191 0.5191 0.5191
0.5191 0.5191 0.5191

0.5191 0.5191 0.5191 0.5191 0.5181 0.5181
---------1----------- x----------- x----------- x----------- 1----------- 1

0,9 I ----- X 
0.7011 
0.6211 
0.5881 
0.5701 
0.5591 
0.5521 
0.5461 
0.5421 
0.5381 
0.5361 
0.5331 
0.5311 - 
0.5301 
0.5281 
0.5271 
0.5261 
0.5251 
0.5241 
0.5241 
0.5231 
0.5221 

21 0.5221 
0.5211 U.521I 0.5211 
0.5211 0.5211 
0.5201 0.5201 0.5201 
0.5201 0.5201 0.5201 

0.5201 
0.5191 
0.5191 
0.5191 
0.5181 
----- 1
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(DLL-TO/TC = 0.25PAkA X= 0.00

TV/IE

U , 90 , oU,3 I 0,4 IU,2 I0,1 I0,0 II
I

0.8541

0. >.,931
0.6781

0.6351

I
I

0. blol

1II11

QM/QR = 0.598>PARA TV/TE = INFINITO

I

0.6141 
0.6141

!■ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I

0.6631
0.6511
0.6441

0. o121 
0.6121 
0.6111

Z1L FiAXIMO OBTENIDU POP FORMULA RACIObiAL 
POR EL HETODO DE MOS KINGUM (QM/QR)

0.6571
0.6471

0.6181 
0.6161 
0 . 6 lol 
0.6151

0,7 1
--------1

0,8 I
--------!

0.6161
0.6151

QMCAUDAL ThANSITADO POR MUSKINGUM
QRCAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBEMA
TE-1TEMPU DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.6641 
0.6521

0.6101 
0.6101

0.6271
0.62510.6261

0.6241
0.6221
0.6201

I
1

0.6121 
0.6 121 
0.6111 
0.6111
0.6101 
0.6101 
0.6101

0,5 I
----------j

0.6281 
0.6251 
0.6231 
0.6221 
0. 6201

FACTOR DE REDUCCION DEL CAUDAL 
A CAUDAL MAXIMO TRANSITADO L-*.

0.6101
0.6101
0.6091 0.6091
0.6091 0.6091

0.6591 0.6581
0.6491 0.6481 
0.64 21 
0.6361

0.8341
0.7301
0.6901

0.6701 0.6681
0.6551 0.6541
0.6461

0.6411 0.6401
0.6351
0.6311

0.6121
0.6121
0.6111 0.6111
0.6111 0.6111
0.6101
0.6101
0.6101
0.6 0 91

----------!------------- 1
1.0001 0.9951 
0.7891 0.7771 
0.7151 0.7101

0.6261 
0.6231 
0.6221 
0.6201
0.6191 0.6191 
0. c>181

0.6291
0.6271 0.6261
0.6241

1 
1 

0.8171 0.8021 
0.7241 0.7191 
0.O87I 0.6851 ' 
0.6671 U.o65I 

0.6531 
0.6451 1

0.76 71
0.7061 0.7031

0.6751 0.6741 0.6721
0.6611 0.6601 
0.6511 0.6501 
0. 64 31 0.6421 
0.6371 0.6371 
0.6331 0.6331 

0.6301 0.6301 0.6291 
0.6271 0.6271 
0.6251 0.8241 
0.6231 0.6231 0.6221 
0.6211 0.6211 
0.6201 0.6191 
0.6181 0.6181 
0.6171 0.6171 
0.6161 0.6161 
0.6151 0.6151 
0.6151 0.6141 
0.6141 0.6141 
0.6131 0.6131 
0.6131 0.6131 
0.6121 0.6121 
0.6121 0.6111 
0.6111 0.6111 
0.6111 0.6111 
O.610I 0.6101 
0.6101 0.6101 
0.6101 0.6101 
0.6091 0.6091

0.6241 
0.6221 

0.6211 0.6211 
0.6191 0.6191 
0.6181 0.6181 
0.6171 0.6171 
0.O16I 0.6161 
0.6151 0.6151 
0.6141 
0.6141 
0.6131 0.6131 
0. 6121 
0.6121 
0.6111 
0.6111 0.6111

7 I
8 I
9 I 

I 10 1 
I 11 I 
I 12 I 
I 13 I 
1 14 I 
1 15 I 
I 16 
I 17 I 
I 18 I 
I 19 1 
I 20 I 
1 21 I 
I 22 I 
1 23 I 
I 24 1 
I 25 1 
I 26 I 
I 27 I 
I 28 I 
I 29 I 
I 30 I 
I

— I
0 I
1 I
2 I
3 I 0.6821,0.6801
4 I
5 I
6 I 0. 64 41

0. 6381 0.6381
0.6341 0.6331

0.6121
0.6121

0.6111 0.6111 0.6111
0.6111 O.blll 0.6111

0.6111 0.6111 0.6101
0.6101
0.6101

0.6141
0.6131

0.6131 0.6131 0.6131
0.6121 0.6121 0.6121
0.6121 0.6121 0.6121

0.6411 
0.6361

0.6321 0.6321
0.6291 0.6291 0.6281
0.6261 
0.6241 
0.6221 
0.6201 
0.6191 0.6191 
0.6181 0.6181
0.6171 0.6171 0.6171
0.6161 0.6161 0.6161 
0.6151 0.6151 0.6161 
0.6141 0.6141 0.6141 
0.6141 0.6131 0.6131

0.6101 0.6101 
0.6101 0.6101 
0.6101 0.6101 

0.6091 0.6091 0.6091 
0.6091 0.6091 0.6091
----------T-------------1------------- 1

0.6101 
0.6101 
0.6101
0.6091 0.6091 

0.6091 0.6091 0.6091 ---- j------1------I

----------1-------------1
0.9661 0.9331 0.9031 0.8761

0.7591 0.7511 0.7431 0.7361
0.6991 0.6961

0.6461
0.63 91 0.63 91 
0.6351 0.6341 . 

0.6311 0.6311 0.6301 • 
0.6281 
0.6251 
0.6231 0.6231 . 
0.6211 0.6211 
0.6201 0.6201 
0.6191 0.6181 . 
0.6171 0.6171 
0.6161 
0.6151 
0.6151 0.6151 

0.6141 0.6141 0.6141 
0.6131 0.6131 0.6131 
0.6131 0.6131 0.6131

0.6121 
0.6121
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I

(DLL-TC)/TC =• 0.500.00 YPAKA X=

TV'/IE

0,90 ,50,2

I
I

QM/QR = 0.6 75PARA TV/TE = INFINITO >

FACTOR Db REDUCCTON DLL CAUDAL PjAXIRO OE'LELIDU POL FCRfcULA KAC1ONAL 
A CAUDAL LAXlrO TriANSI'IADG PGR EL KETODO DL KUEK1NGUR (QM/Qk)

0.7211
U.7151

I 
1

1 
1 
I 
I
1 
I 
1 
I

0,0 I
----------j

0,0 1
J-

0.7051 
0.7021 
0.70U1

QkCAUDAL TRANS1TADC POP RUEKINGUM 
QK=CAUDAL FOKRULA RA CI OR AL 
rlV=TIEMPO DE V1AJL POE LA TUBE RIA 
TE=TIEMPO DL ENTRADA AL PRIMER SUMIDEEO 
TC-TILMPO DE. COrCENTRACION 
DLL=DURACION DL LLUVIA

0.6861
0.6861
0.6861

0.7041
0.7011
0.6991

0.6871
0.6871

0.6901
0.6891
0.6881
0.6881 0.6881 

0.6871 
0.6871 
0.6861 
0.6861
0.6861 
0.6 8 51 
0.6 8 51 
----------1

0,8 1 
----------x 
0.88 71 
0.8011 
0.7641 
0.7441 
0.7 3II 
0.7231 
0.7161 
0.7111

0,3 I 
----------! 
0.9741 
0.8331 
0.7791 
0.7531 
0.7371 
0.72uI 
0.7191 
0.7141 
0.7091 
0.7061 
0.7031 
0.7011 
0.6991 
0.6971 
0.6961 
0.6951 
0.6931 
0.6921 
0.6911 
0.6911 
0.6901 
0.6891 
0.6891

0.6871
0.6861
0.6861

0.6851
----------i

0,4 I 
----- ! 
0.9561 
0.8251 
0.7761 
0.7511 
0.7361 
0.7261

0.7061 
0.7031 
0.7011 
0.6991
0.6971
0.6961 
0.6941 
0.6931 
0.6921
0.6911 
0.6911 
0.6901 
0.6891
0.6891 
0.6881 
0.6881 
0.6871
0.6871 
0.6861 
0.6861

0.6931
0.6921
0.6911

0.6961 
0.6951 
0.6941 
0.6 931 
0.6 921 
0.6 911 
0.6901 
0.6 901 
0.6891 
0.6881 
0.6881 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 
0.8651 
0. 6851 
----------!

0.7921
0. 7601 
0. 7411 
0.7291 0.7281

0.7201 
0.7151 

0.7111 0.7101 
0.7071 0.7071 
0.7041

0.7001
0.6981 0.6981
0..6961 0. 6961
0.6951 0.6951 

0.6941 
0.6931 0.6931 
0.6921 
0.6911 
0. 6901 
0.68 91

0.6921 
0.6911 
0.6901 
0. 68 91 
0. 68 SI 

0.6881 0.6881 
0.6881 
0. 6871

0.8621 0.8521 
0.7871 
0.7571 
0.7401

0.6881 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 

0.6851 0.6851 
------------ j----------------j

I 
I 

0.o731 
0.7961 
0.7621 
0.7431 
0.7301 
0.7221 
0.7161 
0.7111 
0.7071 
0.7 041 
0.7021 
0.7001 

0.6981 0.6981 
0.6971 
0.6951 
0.6941 
0.6931 
0.6921 
0.6911 
0.6901

0.6861
0.6851
0.6 8 51 0.6 8 51
------------ j----------------_[

O.o071 
0.7671 
0.7461 
0.7321 
0.7231 
0.7171 
0.7121 
0.7081 0.7081 
0.7051 
0.7021 
0.7001 
0.6981 
0.6971 
0.6951 
0.6941 
0.6931 
0.6921 
0.6911 
0.6901 
0.6901 0.6901 
0.6891 0.6891 
0.6881 0.6881 

0.6881 
0.6671 
0.6871 
0.6861 
0.6861 
0.6861 
0.6851 
0.6851 
---------- i

0.7051 
0.7031 
0.7001 
0.6981

0.6971 0.6971
0.6961 0.6951
0.6941 0.6941

0.6931
0.6921
0.6911

0.6911 0.6901
0.6901
0.6 8 91
0.6 8 91
0.6881
0.6871 0.6871

0.6871
0.6871

0.6861 0.6861
0.6861
0.6851

I 0,0 I 0,1 I 
------j-----------------j 

0 1 1.0001 1.0001
1 I
2 I
3 I
4 I
5 1
6 I
7 I
8 I
9 1

1 10 I 
1 11 1 0.7021 
1 12 I 
I 13 I 
I 14 I 
I 15 I 
I 16 I 0.6941 
1 17 I 
1 18 I 
1 19 I 
1 20 I 
1 21 I 
I 22 I 0.6891 
I 23 1 
I 24 I 
I 25 I 
I 2b I 0.6871 
I 27 I 
1 26 I 
1 29 I 
I 30 I 
I--------1

1 
1 

0.9921 
0.8421 
0.78 31 
0.7551 
0.7381 
0.7271 
0.7201 
0.7141 
0.7101 
0.7061 
0.7041 
0.7011 
0.6 9 91 
0.6971 
0.6961 
0.6951 
0.6931 
0.6921 
0.6921 
0.6911 
0.6901 
0.6891 
0.6891 
0.6881 0.6881 
0.6881 0.6881 
0.6871 0.6871 
0.6871 
0.6861 
0.6861 
0.6861 0.6861 0.6851 
0.6851 0.6851 0.6851 
-----------!-------------- i-------------- j

I 0,61 0,71
!------]_------ !

0.9361 0.9181 0.9021 
0.8121 
0.7701 
0 • 7 4 b 1 
0.7341 
0.7241 
0.7171 
0.7121

0.8191
0.7731
0.7491
0.7351
0.7251

0.7191 0.7181
0.7131 0.7131
0.7091 0.7091 0.7081

0.7051
0.7031
0.7011
0.6991
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(DLL-TC)/TC = 0.750.00 YPARA X=

TV/IE

I 0,90,8

I
I

U.7741

I
u.7661

I
I I

II

I
0.7491

U. 74 91

I
I QM/QR = 0.738>PARA IV/TE = INFINITO

I

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METOOO DL MUSKINGUM (QM/QR)

0.7921
0.7841

0.7501
0.7501
0.75UI

0.7481
----- X

0,6 I----- X
0.9561 
U.8691

0.7561 
0.7551 
0.7541
0.7541

0.7521 
0.7 521

0. 7501
0.7501

0. 7601
6.7581

0.7521
0.7521

0.7481
---------- X

I
I
I
I
I
I
I
1
1
I
I

0,0 I ------ x 
1.UOOl 
0.9121

0.8141 
0.7991 
0.7891 
0.78 21

0.7551 
0.7551 
0.7541

0.7761
0.7721

0,5 1----X

0.7501
0.7501

0.8041 
0.7931

0.7741
0.7701
0.7671
0.7651

QM=CAUDAL TRANSITADO POR MUSKINGUM
QRCAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

I 
I 

0.9211

0.7481
---------- X

0,2 1
----------1
0.9981

0.7521
0.7521
0.7511

0.7511 0.7511

0,3 1 
-----------X 
0.9911 

0.8951 0.8881 
0.8461 0.8391 
U.6161 
0.8001

0.7561
0.7551
0.7551 0.7541
0.7541

0.7531 0.7521
0.7521

0.7661
0.7641
0.7621 0.7621

0.7601

0,1 I 
-----------X 
1.0001 
0.9031 

0.8501 0.3461 
0.8201 0.8181 
0.8031 0.8021 

0.7911 0.7901 
O.7831 

0.7781 0.7771
0.7821
0.7771 0.7761 
0.7721 0.7721 
0.7691 0.7691 
0.7661
0.7641
0.7621
0. 7601

0.7621
0.7601

0.7591 0.7591
0.7571 0.7571 0.7571

0.7561
0.7551

0.7561
6.7 551 ' 0. /551 
0.7541 0.7541 
0.7531 0.7531 

0.7531 0.7531 0.7531 
0.7521 
0.7521 

0.7511 0.7511 
0.7511 0.7511 

0.7501 
0.7501 

0.7491 0.7491 0.7491 
0.7491 0.7491 

0.7491 0.7491 0.7491 
0.7481 0.7481 0.7481 
----------X-------------1-------------1

1
— 1 
0 1
1 I
2 I
3 I
4 I
5 I
b 1
7 I
8 1 0.7731 0.7731
9 I 0.7701 0.7691

I 10 I
1 11 I
I 12 I
I 13 I
I 14 I
I 15 I
I 16
1 17 I
I 18
I 19 I
I 20 I
I 21 I
1 22 I
I 23 I
1 24 I

0.7501 
0.7501 u.7501 0.7501 0.7501 0.7501 0.7501 O.750I
6.7501 0.7501 0.7561 0.7501 0.7491 0.7491 6.7491
0. 7491 0.7491 0.7491 0. 7491 0.7491 0.7491 0. 7491
0. 7491 0.7491 0. 7491 0.7491 0.7491 0.7491 0.7491
0.7491 0.7491 0.7491 0.7481 0.7481 0.7481 
----------1-------------1-------------x-------------1-------------1-------------I

0,4 I
---------- X
0.9801 0.9681
0.8811 0.8741 0.8691 0.8641
0.8361 0.8331 0.8301 0.3271

0.8111 0.8 0 91
0.7971 0.7961

0,7 1 0,8 I
------- X----------x 
0.9481 0.9321 

0.8591 0.8541 
0.8251 0.8221 

0.8071 0.8O6I 
0.7951 0.7941

0.7851 0.7841 
0.7791 0.7791 0.7781 

0.7741 
0.7701 
6.7671 
0.7651 
0.7631 0.7631 ' 
0.7611 0.7611 
0.7591 0.7591 
0.7581 0.7581 

0.7571 0.7571 0.7571 
0.7561 0.7561 0.7561 
0.7551 
0.7541 
0.7541

0.7581
0.7571 0.7561 
0.7561 (.. ..
0.7551 ( 
0.7541 0.7541 0.7541 0.7541
0.7531 0.7531 0.7531 0.7531 0.7531

0.7521 0.7521 0.7521
0.7521 0.7521 0.7521
0.7511 0.7511 0.7511 0.7511

0.7511 0.7511 
0.7501 0.7501 0.7501 
0.7501 0.7501 
0.7491 0.7491

0.7701 
0.7671 0.7671 
0.7641 0.7641 
0. 7621 0.76 21 
0. 7611 0.7611 0. 7601 O. 76 01 
0.7591 0.7591 0.7591 0.7591 
0.7581 0.7581 0.7581 0.7581 
0.7571 0.7571 
0.7561 0.7561 
0.7551 0.7551 
0.7541 0.7541 
0.7531 0.7531 
0.7531 0.7531 
0.7521 U.7521 0.7521 0.7521 
0.7511 0.7511 0.7511 0.7511 
0.7511 0.7511 0.7511 0.7511 

I 25 I O.750I 0.7501 
I 26 I 
I 27 I 
I 28 1 
1 29 I 
1 30 I 
I----1

0.7681
0.76 51 0. 76 51

0.7631 0.7631 0.7631
0.7611 0.7611
0.7601
0.7581

0.8121
0.7981
0.7881 0.7871 0. 78 /1 0. 7861
0.7811 0.7801 0.7801

0.7751 0.7751
0.7711 0.7711 0.7711

0.7681 0.7681 0.7681 0.7681
0.7661
0.7641
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I
I

(DLL-TO/TC = 1.00YPAIA X= 0.00

I TV/TE

0,80,4 10,3 10,2 I0,1 10,0 I1
II

I
0.8311

I
I 1

I
0.8041

0.8031I 0.8031
0.8021

I1II1

QM/QR = 0.791>PARA TV/TE = INFINITOI
I

------ CAUDAL MAXIW OB.TENIDO POR FORMULA RACIOlxAL 
TRANSITADO POR EL METODO DE MUSKINGUM (QM/QK)

0.8251
0.8211

I 
I 
1 
1 
I 
I 
1 
I 
1 
I

CMCAUE.AL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV-TIEMPO DE VIAJE POR LA TUB EPIA
TE-TIEMPO DE ENTKADA AL PRIMER SUMIDERO 
TC--TIEMPO DE CON CENT RAC I ON 
DLL=EURACION DE LLUVIA

O.807I
0.8061

0.9971 
0.9251

0.8011 
0.8011 
0.8001 
0.8001 ---- 1

0,6 I
--------1

0,7 1
--------!

I
I----------1

1.0001
0.9451

0.8241 
0.8201

0.86 01 
0.8471

0,5 1
--------!

0.8011
0.8011 
0.8001 
0.8001
----------1

0.8091 
0.8081

0.8061 
0.80 51 
0.8041 
0.8041

0.8101 
0.8081 
0.8 0 71 
0.80 71

0.8081 
0.b07I 
0.8061 
O.bCbl 
0.8051 
0.8041 
U.&04I 
0.8031- 
0.8031- 
0.8021 
0.8021 
0.8011
0.8011 
0.8011 
0.8001 
0.8001 

----------------------T

0.8191 
0.8171 
0.8151 
0.8131 
0.8111 
0.8101 
0.8091 
0.8081 
0.8071

0.8021
0.8011
0.8011
0.8011
0.8001

0.8011
U.800I

0.9681 
0.9051 
0.8731 
0.8551 
0.8441 
0.8 351 
0.8291 
0.8251 
0.8211

0.8691
0.8531p
0.8421
0.8341
0.8281
0.8241■
0.8211

FACTOR EE REDUCCION DEL
A CAUDAL MAXIMO 2...... .........

I--------1
0 1
1 I
2 I

0.9921 
0.9191 

0.8841 0.8811 
0.8611 
0.8481 
0. 8 381 
0.8321 
0.8261

0.8091 
0.8081 
0.8071 

0.3061 0.8061 
0.8061 0.8051 

0. 8051 
0.8041 
0.8041 
0.8031 

0.8031 0.8031 
0.8021 0.8021 

0.8021 
0.8011 
0.8011 
0.8011 
0.8001

0.80 51 
0.8 0 51 
0.8041 
0.8041 
0.8031 
0.8031 
0.8021 0.8021 
0.8021 0.8021 
0.8011 0.8011 
0.8011 0.8011 
0.8011 
0.8001

0.8161 
0.8141 0.8141 
0.8121 0.8121 
0.8111 0.8111

0.8091 0.8091 
0.8081 
0.8071 
0.8061 

0.6061 0.8061 
0.8051 
0.8041 
0.8041 
0.8031 
0.8031 
0.8021 
0.6021

O.uO5I 
0.8041 
0.8041 
0.8031 
0.8031 
0.8021 
0.8021 

0.8011 0.8011 
0.8011 
0.8011 
0.8001 
0.8001 
----------1

0.8331
0.8281 0.8271 

0.8231 
0.8201 

0.8181 0.8171 
0.8151 0.8151 
0.8131 0.8131 
0.8121 0.8121 
0.8101 0.8101 
0.8091 0.8091 
0.8081 0.8081 

0. 8 0 71

0.9841 0.9761 
0.9141 0.9101 
0.8781 0.8751 
0.8581 0.8571 
0.8461 0.8451 

0.8381 0.8371 0.8361 
0.8301 0.8301 

0.8261 0.8261 
0.8221 0.8221 
0.8191 
0.8171 
0.8151 
0.8131 
0.8111

0.8 221
0.8191 0.8191
0.8161 0.8161 
0.8141 0.8141 
0.8131 0.8121 
0.8111 0.8111 
0.8101 0.8101 
0.8091 
0.8081
0.8071 0.8071

0.8061 0.8061
0. 8051 0.8051
0.8051 0.8051
0.8041 0.8041

0.8031 0.8031
0.8031 0.8031 
0.8021 
0.8021

4 I
5 I 0.8411
6 I
7 I
8 1
9 I 

1 10 I 
I 11 I 
1 12 I 
I 13 I 
I 14 I 
1 15 I

16 1 
I 17 I 
I 18 1 
1 19 I 
1 20 I 0.8051 
I 21 I 
1 22 I 0.8041 
12 3 1 
1 24 1 
1 25 I 
I 20 1 
I 27 I 
I 28 I 
1 2 9 1 
I 30 I 
1

0,9 I 
--------X

U.960I 0.9521 
0.9011 0.8971 
0.8711 
0.8541 
0.8431 
0.8351 
0.8291 
0.8 241 
0.8211

U.U181 0.8181- 0.8181 
0.8161 0.8161 0.8161 

0.8141 
0.8121 
0.8111

0.8871 
0.8631 
0. 8 4 91 
0.8 391 
0.8321 
0.8271 
0.8231 
0.8201 
0.8171 
0.8151 
0.8131 
0.8 ] 21 
U.810I 0.8101

0.8091 
0.8081 
0.8071 
0.8061 
0.8 0 51 
0.8051 
0.8041 
0.8031 
0.8031 0.8031

0.8021 0.8021 0.8021 
0.8021 0.8021 0.8021 
0.8021 0.8021 0.8021 
0.8011 0.8011 
0.8011 0.8011 
0.8011 0.8011 
0.8001 0.8001 
----------X------------ 1

---------- 1-------------1 
1.0001 1.00OI 
0.9381 '0.9311 

0.8931 0.8901
3 I. 0. 86 71 0.8651 

0.8511 0.8501 
0.8401 
0.8331
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I (DLL-TC)/TC = 1.25PARA X= 0.00 Y

T\7/TE

0,4 0,5

0.9561

I
I
I

I

I 0.8481 0.8481

I
I 0.8441

0.8441

I
I
I

QM/QR = 0.8 33'XKA TV/TE = INFINITE) >

I
I

0.8431 0.8431
0.8431 0.8431

0.8461 0.8461
0.8461 0.8461
0.8451 0.8451

0.8441
0.8441
0.8441

0,1 I
--------!

0.8441
0.8441

0,3 I
--------!

0.8481
0.8481

0.8461 
0.8461 
0.8461

0.8421 
0.8421
------------ j

0.9381
0.9101

0.8651
0.8 6 21
0.8591

0.8441
0.8441
0.8441

0,8 I
---------- X
0.9761

0.8731
0.8681

I 
I 
I 
I

I 
I 
I 
I
I 
I u. 86 01

C.8581
0.8561

0.9141
0.8961

0,6 I
--------1

0.6421 
0.8421 
---------- X

0.8481
0.8471
0.8471
0.8461

QM=CAUDAL TRANSITADO POR MUSKINGUM
QRCAUDAL. FORMULA RAC ION AL
TV=T1EMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC-TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0. 8861 
0.8781 
0.8711 
0.8 6 71 
0.8631
0. 8601 
0. 8 581 
0. 8561 
0.8541

0.8771
0.8711
0.8661

FACTOR DE REDUCCION DEL CAUDAL MAXIxMO ObTENlDO POR FORMULA RAC1ONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (Qm/Qr)

0.8431 0.8431
0.8431 0.8421
0.8421 0.8421
------- X----------x

0.8421
0.8421 0.8421
------- X----------x

0.8461
0.8461 0.8461

0.8451 0.8451
0.8451 0.8451

0.8441
0.8441

0.8451
0.8451
0.8441
0.8441
0.8431 0.8431

0.8431 0.8431
0.8431
0.8421
0.8421
----------X

0.8471
O.b46I
0.8451 0.8451
0.8451 0.8451

0.8441
0.8441 
0.b 441 
0.8431

I 
— I 
0 I
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I 

I 10 I 
1 11 I 
I 12 I 
I 13 
I 14

0.8431 0.8431
0.8431 0.8431 0.8431

0.8 4 21
0.8421

0,2 I 0,3 I 0,4 I
----------1-------------1--------------1
1.0001 0.9991 0.9971

0.9511 0.9471
0.9191 0.9171
0.8991 0.8981

0.8851 0.8841
0.8761
0.8701

0.8531 
0.8521 0.8521 0.8521 
0.8511 0.8511 0.8511 
0.8 501 0.8501 0.8501 
0.8491 0.8491 0.8491 

0.8481 
0.8471 0.8471 
0.8 4 71 
0.8461

0.8451 
0.8441 0.8441 0.8441
0.8441 0.8441 0.8441

0.8431 0.8431 0.8431 O.b43l
0.8431 0.8431 0.8431 0.8431
0.8431 0.8431 0.8431 0.8431

0.8421

0.8561 0.8551 0.8551
0.8541 0.8541 0.3541 0.8541

0.8531 0.8531 0.8521 0.6521 0.8521
0.8511 0.8511 0.8511 0.8511 0.8511

0.8501 0.8501 
0.8491 0.8491 

0.8481

0,71 0,81 0,91
----------X-------------1-------------1 
0.9821 0.9761 0.9711 
0.9351 0.9311 0.9281 
0.9081 0.9061 0.9041 
0.8 921 
0.8821 
u. 8741 
0.8691 
0.8691 
0.8 6 21 
0.8591

0,0 I 
----------1 
1.0001 1.0001 
0.9661 0.9601 
0.9251 0.9221 
0.9021 0.9011 
0.3881 0.8871 
0.8791 0.8781 
0.8721 0.8721 
0.8681 0.3671 
0.8641 0.8631 
0.8611 0.3611 
0.8581 0.8581 
0. 8561 0.8561 
0.8551 0.8541 
0.3531 0.8531 
0. 8521 0.8521

I 15 I 0.8511 0.8501
1 16 I 0.8501 0.8491
I 17 I 0.8491 0.3491
I 18 I
I 19 I 0.8471 0.8471
I 20 I
I 21 I
I 22 I
I 23 I 0.8451 0.8451
I 24 I
I 25 I 0.8441
I 26 I
I 27 I 0.8431 0.8431
I 28 I
I 29 I
I 30 I 0.8421 0.8421 
X--------x-------------1------------- 1

0.3501 O.850I 0.8501 0.8501 0.8501
0.8491 0.8491 0.8491 0.8491 0.8491
0.8481 0.8481 0.8431 0.8481 0.8481 0.8481
0.3481 0.8481 0.8431 0.8471 0.8471
0.8471 0.3471 0.84/1 0.8471 0.8471
0.8461 0.8461 0.8461 0.8461
0.8461 0.8461 0.8461 0.8461
0.8451 0.8451
0.8451 0.8451
0.8441
0.8441
0.8441

0.9061
0.8911 0.8901
0.8811 0.8801
0.8741
0.8681
0.8651 0.8641
0.8611 0.3611
0.3591 0.8591

0.8571 0.8571 0.8561
0.3551 0.8551 0.8531
0.8531 0.8531

0.8521
0.8511
0.8501

I 
I 

0.9931 0.9881 
0.9421 
0.9121 
0.8951 0.8931 
0.8831 0.8821 
0.8751 0.8751 
0.8 701 0.8 6 91 

0.8661 0.8661 
0.8631 0.8631 0.8621 

0.8601 0.8601 
0.8571 0.8571 0.8571 

0.8551 
0.8 541 
0.8521
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1. 50(LLL-TC)/TCPAKA A= 0.00 X

TV/'IE

0 ,8

0.9231

I

0.87811

0.8771

I

QM/QR = 0.868PARA W/TE = INFINITO >

I

FACTOR DE REDUCCIOR DEL CAUDAL MAXIW OBTENIDO POR FORMULA KACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

0,0 1
--------1

0,2 1
--------1

0.8771
0.8771

0,6 I
---------- j_

0,4 1
_ ___

0.8931
0.8911
0.8891

0.8851 
0.8841 
0.u83I 
0.8821 
0.0811

0.9181 
0.9101 
0.9041 
0.8991 
0.8961 
0.8931 
0.8911 
0.8891 
0.8871

0.8791
0.8791
0.8781
0.8781

0,9 I
----------]_

QM=CAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV=T1EMPO DE VIAJE POR LA TUBEPIA
TE-ITEmPO DE ENTRADA AL PRIMER SUMIDERO
TU=TIEMPO DE COnCENTRACION’
DLL=DURACION DE LLUVIA

0.8781
0.8771
0.8771
0.8771

0.8761 
0.8761 
---------!

0.8841
0.8831
0.6821
0.8811
0.8801
0.8801
0.8791

I
— 1
0 1
1 1
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I

0.8861 0.8861
0.8851 0.8851
0.8841
0.8831

0.8801
0.8791
0.8791 0.8791

0,3 I
----------j

1.0001 1.0001
0.9681 0.9641
0.9411

0.8861
0.8851
0.8841
0.8831
0.8821 0.8821

0.8811
0.6811

0.8801 0.8801
0.8791 0.8791
0.8791 0.8791 0.8791

0.8781 0.8761 0.6781
0.8781 0.8781 
0.8771 

0.8771 0.8771
0.8771 0.8771

0.8781 0.8781 
0.8781 0.8781 
0.8771 0.8771 
0.8771 0.8771 
0.8771 0.8771 
0.8761 0.8761 
0.8761 0.8761 
0.8761 0.8761 
--------- X----------- t

0,7 I 
--------- X 
0.9901 
0.9551 
0.9331 
0.9201 
0.9111 
0.9051 
0.9001 
0.8961 0.8961 
0.8931 
0.8911 
0.8891 
0.8871 0.8871

0.8861 0.8661 
0.8841 
0.6 8 31 
0.8621 
0.6821 
0.6811

0.U78I 0.8781
0.8781
0.8771

I

0.9861 0.9831 
0.9531 0.9501 
0.9321 0.9301 
0.9191 
0.9101 
0.9041 
0.9001

0.8861
0.8851
0.8841
0.8831
0.8621
0.8811
0.8801 0.8801 0.8801

0.8801 0.6801
0.8791

I
I
1
I
I
1
1
I
I
I
I
I 10 1 0.8901
I 11 1
1 12 I

0.8891 (
0.8871 0.8871'"0.8871 0.8861

I 13 I 0.8861 0.8851
1 14 I 0.8841 0.8841
I 15 I 0.8831 0.8831
I 16 1
1 17 I
I 18 I
I 19 I
1 20 I
1 21 I

0.8841
0.8831
0.8821 0.8821
0.8821 0.8821
0.8811 0.8811
0.6801 0.8801
0.8801 0.8801
0.8791 0.8791

1 22 I 0.8791 0.8791
I 23 I
I 24
I 25 I
I 26 I
I 27 I
I 28 I
I 29 I
I 30 I
I----1

0,1 1
----X

1.0001 1.0001
0.9791 0.9751
0.9481 0.9451
0.9291 0.9271
0.9171 0.9161 0.9151
0.9091 0.9081 0.9081 0.9071
0.9031 0.9031 0.9021 0.9021
0.8991 0.8981
0.8951 0.8951
0.8931 0.8921

0.8901

0.8941
0.8921

0.(£50l 0.8901 0.8901 0.8891 0.6891
0.88818881 0.8881 0.8881 0.8881 0.8881

0.-971I
0. 9431
0.9261 0.9241

0.9141 0.9131
0.9061 

0.9021 0.9021 0.9011 
0.8981 0.8981 0.8971 
0.8951■0.8951 
0.8921 0.8921

0,5 1 
------- X

0.9991 0.9971 0.9941
0.9611 0.9581

0.9391 0.9371 0.9351
0.9221 0.9211
0.9131 0.9121
0.9061 0.9051 
0.9011 0.9001 
0.8971 0.8971 
0.8 941 0.8 941 
0.8 91-1 0.8 911 
0.8891

0.8851 0.6851
0.8841 0.8841
0.8831 0.8831
0.8821 0.8821
0.6811
0.8811

0.8811 0.8811 
0.8811 0.8811 

0.8801 0.8801 
0.8791 0.8791 
0.8791 0.8791 
0.8781 0.8781 0.8781 0.8781 
0.8781 
0.8781 
0.8771 
0.8771 0.8771 0.8771

0.8771 0.8761 0.8761 0.8761
0.8761 0.8761 0.8761 0.8761 0.8761
0.8761 0.8761 0.8761 0.8761 0.8761
0.8761 0.8761 0.8761 0.8761 0.8761
---------X----------- 1----------- x----------- 1----------- 1

0.8781
0.8771 0.8771 
0.8771 0.8771 
0.8771 0.8771 

0.8761 0.8761 0.8761 
0.8761 0.8761 0.8701 
0.8761 0.8761 
0.8761 0.8761 
------- X----------x



u

68

(DLL-1C)/TC = 1.75PARA X= 0.00

TV/TE

0,60,2 0,4 0,70,3

0.9521

I 0.9241
0.9221 0.9221

0.9101

I I

I

I

ARA TV/TE = INFINITO QM/QR = 0.8 94>

I
I

0.9051
0.9051
0.9041
0.9041
0.9041

0,1 I
--------1

0.9041 
0.9041 
0.9041 
0.9041 
0.9031

0.9061
0.9061

0.9031 
0.9031
-----

0.90 51 
0. 9051 
0.9041 
0.9041 
0.9041

0.9071
0.9061 
0.9061

0.9041
0.9041
0.9041
0.9031

0.9031
----- z

0.9071
0.9061
0.9061

0.9041 
0.9041 
0.9041 
0.9041 
0.9031

0,5 1
---- !

0.9161
0.9141

0.9081
0.9081
0.9071
0.9061
0.9061
0.9061
0.9051

0.9121 
0.9111 
0.9101 
0.9091 
0.9081 
0.9071 
0.9071 
0.9061 
0.9061

0,9 1 , 
-------------- jr 

0.9901

1
I-

1.0001
0. 98 21

0,8 1

QM=CAUDAL TRARSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RAC1ONAL
TV=TIEMPO DE VlAJE POR LA TUBERIA
TE-TIEMPO DE ENTRADA AL PRIMER 3UMIDERO
TC=T1EMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.9061
0.9061

0.9051 0.9051
0.9051
0.9051

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

I
— 1
0 I
1 I

0.9041
0.9041
0.9041
0.9031 0.9031

0.9031 0.9031
0.9031 0.9031

0.9231 
0.9201

0.9181 0.9181 
0.9161 
0.9141

3 I
4 I
5 I
6 I
7 I
8 I
9 I

0,0 I 
----- 1 
1.0001 1.0001 
0.9871 0.9841 

2 I 0.9631 0.9621 
0.9481 0.9471 
0. 9381 0.9381 
0.9311 0.9311 
0.9251 0.9261 
0.9231 0.9221 
0.9201 
0.9171 0.9171 
0.9151 0.9151 
0.9141 0.9141 
0.9131 0.9121 
0.9111 0.9111 
0.9101 0.9101 

I 15 1 0.9091 0.9091 
0.9091 0.9091 
0.9081 0.9081 
0.9071 0.9071 
0.9071 0.9071 
0.9061 
0.9061

0.9081 
0.9081 
0.9071 0.9071 

0.9071 0.9061 
0.9061 
0.9061 

0.9051 0.9051 
0.9051 0.9051 0.9051 

0.9041 
0.9041 
0.9041 
0.9041

I 16
I 17 1
I 18 I
I 19 I
I 20 I
I 21 I
I 22 I
I 23 I
I 24 I 
12510.9041
I 26 I 0.9041
I 27 I
I 28 I
I 29 I
I 30 I
I---- 1

I
I
I
I
I
I
I
I
I
I
T

I 10 I
I 11 I
I 12 I
I 13
I 14

I 
I 

0.9971 
0.9791 0.9761 0.9741 0.9721 

0.9601 0.9581 0.9571 0.9551 0.9541
0.9461 0.9451 0.9441 0.9431 0.9421 0.9411

0.9351 0.9351 0.9341
0.9291 0.9291 0.9281

0.9251 0.9251 0.9251 0.9241
0.9211 0.9211 0.9211

0.9191 0.9191 0.9191 0.9191 0.9191 0.9181
0.9171 0.9171 0.9161 

0.9151 0.9151 
0.9131 0.9131 0.9131 0.9131 
0.9121 0.9121 0.9121 0.9121

I 0,4 I 
1------ 1

1.0001 0.9991 0.9981 
0.9761 0.9741

0.9121 0.9121
0.9111 0.9111 0.9111 

0.9101 0.9101 
0. 9091 0.9091 
0.9061 
0.9081 
0.9071

0.9171 
0.9151 0.9151 
0.9141 
0.9121 
0.9111 0.9111 
0.9101 0.9101 
0.9091 0.9091 0.9091 
0.9091 0.9081 0.9081 
0.9081 0.9081 0.9081 
0.9071 
0.9071 
0.9061 
0.9061 
0. 9051 0.9051 
0. 9051 0.9051 
0.9051 
0.9041 
0.9041 
0.9041 
0.9031 
0.9031 0.9031 0.9031 
O.9031 0.9031 0.9031 0.9031 0.9031 
------ - --------j------ ---------- T--------z

I 
1 

0.9951 0.9921 
0.9691 0.9671 0.96dI 

0.9511 0.9501 
0.9401 0.9391 

0.9331 0.9331 0.9321 
0.9271 0.9271 
0.9231 
0.9201

0.9451 0.9441
0.9371 0.9361
0.9301 0.9301

0.9041
0.9031 0.9031
0.9031 0.9031
0.9031 0.9031
------!--------j

0.9281 
0.9241 
0.9211 
0.9181 
0.9161 0.9161 0.9161 
0.9141 0.9141 0.9141 
0. 9131 0.9131 0.9131 ' 

0.9121 0.9111 
0.9111 0.9101 
0.9101 0.9101 ■ 
0.9091 0.9091 
0.9081 0.9081 ' 
0.9071 0.9071, 

0.9071 
0.9U61 ■ 
0.9061 

0.9051 0.9051 0.9051 
0.9051 0.9051 
0.9051 0.9051 
0.9041 
0.9041 
0.9041 
0.9031

0.9031 0.9031 0.9031 
0.9031 0.9031 
0.9031 0.9031 
------ j--------j
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I

(DLL-TC)/TC = 2.00PARA X= 0.00 Y

TV/TE

0,4 0,80,0 0,7

I
I
I 0.9341

I
I
I

I

I

<9

QM/QR = 0.918PARA TV/TE = INF INI TO >

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I

0.9321
0.9311

0.9441
0.9411

0,6 I
----!

0.9311
0.9301
0.9291

I 
1 __

I

0,1 I 
----- 1 
1.0001 
0.9901 
0.9731 
0.9621 
0.9541

0.9261
0.9261

0.9251
0.9251
0.9251
0.9241

0,3 I 
-----t 
1.0001 
0.9861

0.9421 
0.9391 
0.9371

0.9301
0.9291

C.9271 
0.9261 
0.9261 
0.9261 
0.9251 
0.9251 
0.9251 
0.9241 
0.9241 
0.9241

1 
I 

1.0001 
0.9851 
0.9691 
0.9591 
0.9521

0.9241 
0.9241 
----------!

QM=CAUDAL TKANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TOTIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.9341
0.9331
0.9321
0.9311
0.9301
0.92 91
0.92 91

0.9281 
0.9271 
0.92'71 
U.9261 
0.9261 
0. 9261 ' 
0.9251 
0.9281 
0.9251 
0.9251 
0.9241 ' 
0.9241 
0.9241 
0.9241 ' 
----- 1 .

U.94ol 
0.9421 
0.93 91 
0.9371 
0.9351 
0.9341 
0.9331

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

0.9511
0.9471 0.9471
0.9431
0.9401
0.9381

0.9351
0.9331
0.9321
0. 9311 . 0.9311
0.9301 0.9301
0.9301 0.9291
0.9291 0.9291
0.9281 0.9281
0.9281 0.9281

0.9271 0.9271 
0.9271

0,5 I
-----X
0.9991 0.9981
0.9831
0.9681

0.9281 
0.9271 
0.9271 
0.9261 0.9261 
0.9261 0.9261 

0.92 51 
0.9251 
0.9251 
0.9251 
0.9241 
0.9241 
0.9241
0.9241

0.98II 
0.9671 

0.9581 0.9571 
0.9511 
0.9461 
0.9431 
0.9401 
0.9381

0.9291
0.9291

0.9281 0.9281
0.9271
0.9271
0.9271 0.9261 

G.926I 
0.9261 
0.9251 
0.9251 
0.9251 
0.9251 
0.9241 

0.9241 0.9241 
0.9241 
0.9241 -----X

0,2 I
-----X
1.0001 
0.9881
0.9721 0.9701 

0.9601 
0.9531

0.9311
0.9301 0.9301
0.92 91
0.92 91

0.9631 
0.9541 
0.9491 0.9481 
0.9451 
0.9411
0.9391 0. 9391 
0.9371 0.9371 
0.9351 0.9351 
0.9341 0.9341 
0.9321 
0.9311
0.9301 0.9301 

0.9301 
0.9291 

0.9281 0. 9281 
0.9281 0.9281 
0.9271 0.9271 
0.9271 0.9271 
0.9261 
0.9261 
0.9261 0.9261 

0.9251 
0.9251 
0.9251 
0.9241 
0.9241

0.9611
0.9531
0.9481 0.9471
0.9441 0.9441
0.9411 0.9411
0.9381 0.9381
0.9361 0.9361 0.9361

0.9351
0.9331
0.9321

0.9271
0.9271 
0.9261 0.9261 
0.9261 0.9261 
0.9261 U.9261 0.9261 0.9251 
0.9251 0.9251 0.9251 0.9251 
0.9251 0.9251 0.9251 0.9251 
0.9251 0.9251 0.9251 0.9251
0.9241 0.9241 0.9241 0.9241 
0.9241 0.9241 0.9241 0.9241 
0.9241 0.9241 0.9241 0.9241 
0.9241 0.9241 0.9241 0.9241 ----X-----x-----x-----1

I 0,810,91
X------x------ 1

0.9971 0.9961 0.9941
0.9791 0.9771 0.9761

0.9631
0.9551

0.9771
0.9661 0.9651
0.9571 0.9561
0.9501 0.9501 0.9491
0.9461 0.9451
0.9421
0.9401
0.9371
0.9361 0.9351

0.9341
0.9331
0.9321 0.9311

0.9311
0.9301
0.9291

0.9281 0.9281
6.9281 0.9281
0.9271 0.9271
0.9271' 0.9271
0.9271
0.9261
0.9261
0.9251
0.9251
0.9251
0.9251
0.9241

0.9251 
0.9251 
0.9251 
0.9251 
0.9241
u.9241 0.9241 
0.9241 0.9241 ----1----- x

1 0,0 I
--1------ 1
0 I 1.0001
1 I 0.9921
2 I 0.9741
3 I
4 I
5 I
6 I
7 I
8 I
9 I 

I 10 I 
I 11 I 
I 12 I 
I 13 I 
I 14 I 
I 15 I 
1 16 I 
I 17 I 
1 18 1 
I 19 I 
I 20 I 
I 21 I

22 I 
I 23 I 
1 24 1 
I 25 I 
I 26 1 
I 27 1 
I 2o I 
I 29 I 
I 30 I 
I----1

0.9431 
0. 9401 
0.9381 
0.9361 0.9361 
u.9341 0.9341 

0.9331 0.9331 0.9331 
0.9321 0.9321 0.9321 
0.9311 0.9311 0.9311 
0.9301 
0.9291 
0.9291 
6.9281 
0.9281
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I

I SUMDEKO

I
PAKA 0.10 Y (LLL-'1C)/TC =-1.00

■rv/iE

0,3 1 0,4 1 0,5 I 0,6 1 0,7 I 0,6 1
1

I
1

I
I
I
I
I

1 1 1

PARA 'IV/TE = INF INI TO > QM/QR = 0.381

I

1
1

0,0 1
------- 1

6.3911
0. 6911

6. 3961 
u. 3 961

0.4121 
u.4071 
0.4641 
6.4611

0,1 I
---------j

0.3911
0.3911
0.3961

1
1
1
1
1
1

1
1
1

0.3891 
6.3891 
0.3681

6.j941
6. 3931
6. 39zl

------------j 
0.56 31 
0.4691 
0.4691 
0.4241 
0.4161 
0.4161 
0.4 6ol 
0.4061 
6.4601 
0.69-91 
0.6971

0^-CAULAL TRANSllADU POk MUSKINGUM 
Qk=CAUEAL FORMULA RACIONAL 
Iv-llEMPO DE VIAJE FOR LA TUbEklA 
TE=TIEMPO DE EN1RADA AL PRIMER 
Iv-ll EiuPO DE CONCEMRAC1ON 
DLL=LUKAC1Or EL LLUV1A

0.3881 
6.3881 
6.3671 
0.3671 
6.3871

— 1-

6.4541
6.4621

0.3881 
0. 68 71 
0. 6871 
0. 36 71 
-------------- j.

0,2 I
---------j

0.7101 
0. 4 921 
0.4461 
6.4291 
0.4191 
0.4121 
6. 4 0 71 
0.4041 
0.4011 
6.3 991 
0.3981 
6. 6 961 
0. 3951 
0.3941 
0.3961 
6. 3 921 
0.3 921 
0.3911 
6.3911 
U.3901 
0. 3 961 
0.3891 
0.3891 
6.38 91 
0.6681 
0.3881

0 1
1 1
2 I
3 1
4 1

-------------X 
0.5461 
0.4651 
6.4371 
0.4231 
0.4151 
0.4091 
0.4 U 51 
0.4021 
0.4001 
0.3961 
0.3 971 
6.3961 
0.6941 
0.3941 
0.3961 
0.3921 
0. 3911 
0.3 911 
0.3 961 
0.3 901 
O.3901 
0.3891 
0.3891

6,9 I 
------------ x 

0.5191 
0.4571 
0.4341 
0.4211 
0.4141 
0.4081 
0.4 6 51 
U.4021 
0.4001 
0.0981 
0.6971 
0.3951 
0.3941 
0 . j.931 
6.3931 
0.3921

0.3o91 
0.3691 
0.3891 
0.3881 
0.3681 
0.6681 
0.3861 
0.6871 
0.6871 
u.3871 
----------- 1.

0.6951 
0.6941 
0.3961 
0.3921 
0.3921 
0.3911 
0 . j 90 1 
0.3 901 
0.3961 
6.68 91 
0.6891 
0.38 91 
0.3681 
0.3881 
0.3861 
0.6661 
O .68 71 
0.3c71 
0.36 71

hAC'lOR DE REDUCC1ON DEL CAuDAL 
A CAUDAL MAXIMO ‘I'KANSllAbO FOR

0.4 061 
6.4041 
6.4021 
U.4u01 0.6991 
0.3981 
o.39ol 
0.3951 0.395I 
0.3941 
0.3931 
0.3931 
0.3921 0.3921 
0.3911 
0.3911 
0.3 901 0.3 901 
0. 3901 0.3901 
0.3391 0.3891 

0.3891 
0.3891 
0.6881 

0.3881 0.3681 
0.3o81 0.3881 
6.3081 
0. 66 /i 
6. 68 71 
0. 38 71 
------------2

0.6541 
0.46 51 
0.4451 
0.4281 
0.4161 
6.4111 
0.4 0 71 
0.4041 
0.4 oil 
0.3 991 6.3991

0.3971 
0.3901 
6.3951 
0.3 941 
0.3961 
0.3921

o. 6 971 
0. 6901 
0.6951 
0.3941 
0.3961 
0.6921 
0.3921 0.3921 
0.6911 
0. 6 911 
0. 6 901 
0.3901 0.3961 

0.6691 
0.6891 
0.3691 
0.3881 
0.3881 
0.3681 
0.6881 
0.36 71 
0.6671 
0.3o71

0.4411 
0.^201 
0.4161 
0.4101 
0.4001 
0.4061 
0.4011 
0.3991 
0.3971 
0.3961 0.3961 
0.3951 
0.3941 
0.3931 
0.3921 
0.3921 
0.6911 
0.3901 
0.3901 
0.3901 
0.3891 
0.6891 
6.3891 
0.3881 
0.3881 
0.3881 
0.3881 
6.3b7i 
0.38 71 
6.3b71

0.3911 
0.3901 
0.3901 
0.6901 
0.3891 
0.3891 

0.3891 0.3881 
0.3681 
0.3681 
0 . cbbl 
0.3671 
0. 3b /I 
0.3871 
0.3o 71

— X —

0.3661 
6.3bbl 
0.3861 
6.cbbl 
o. 3 6 71 
0.3871 
0.3871

------------ X 
0.5311 
0.4611 
0.4351 
0.42zl 
0.4141 
0.4091 
0.4 0 51 
0 .^021 
0.4061 
0.3 9c1 
0.3971 
0.3981 
6.3941 
6.3931 
0.3931 
0.39^1
0.3911 6.3911 

6.3911 
0.3901 
0.3961 
0.3891 
0.3691 
0.3b91 
0.3881 
0.3881 
0.3881 
0.3bbl 
6.3b71 
6.38 71 
0.3671 
6.3871

— 1

1 
0.6151 0.5861 
0.4791 0.4741 
0.4431 
0.4271 
6.4171 
0.4111 
0.4 6 61 
0.4631 
0.4011

MAXIMO OL'IENILO FOR FORMULA RAC1ONAL 
EL ME1ODU DE MUSKINGUM (QM/Qa)

1.0001 6.7971 
6.5u91 0.5001 

6.4511 
6.4 311 

0.4201 0.4201 
5 1 0.4131 
o 1
7 1
8 1
9 1

1 10 1 
1 11 
1 12 I 
1 13 1 
1 14 1 
1 15 1 
1 16 1 
1 17 1 
1 lb I 
1 19 1 
1 20 1 
I 21 1 
1 22 1 
1 23 1 
1 24 I 
1 25 1 
1 z6 1 
1 27 1 
1 2b 1 
1 29 1 
1 30 1 X--- x —
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I

(DLL-TC)/TC -0.75PAEA X= 0.10 Y

I TV/TE

I

2 1

4 I

I
I 1

I
QM/QR = 0.4 03>PARA IV/TE = INF INITO

I

factor dl 
A CAUDAL

I 
[ 

I

REDUCCION DEL CAUDAL PAXICO OBTENIDO FOR FOKbDLA KACIONAL 
PAXIbO TRANSITADO POR EL RETODO DE EULRINGUL (QM/QR)

0,1 I
--------1

0.4101 
------------ ];

0,6 I
--------!

0,7 I
--------- j

0,8 I
--------!

0.4141 
0.4 141

0.6 011 
0.5041 
0.4 711

Qb.^CAUDAL TRANSITADO POR PUSKINGUM
Qi<=CAUDAL FORMULA KACIONAL
TV=(1TEMPO DE VIAJE FOR LA TUBERIA
TE^TIEb.-pO DL ENTRADA AL PRIMER SUblDERO
‘IC-'ITEMPO DE COKCENTRACION
DLL=DURACION DE LLUVIA

0.4261
0.4241
0.4221

0,2 I 
----------! 
0.7841 
0.5371 
0.4841 
0.4 6II 
0.4481 
0.4401 
0.4351

0.4111 
0.4111 
0.4 111 
0.4101 
0.4101 
0.4101 
0.4101 
----------!

0.4181 
Q.4171 
0.4161 
0.4 151 
0.4 141 
0.4141 
0.4131 
0.4131 
0.4121 
0.4121

0.4111
0.4111
0.4101
0.4101

0.42 51 
0.4261 
0.4241 
0.4221 
0.4201 
0.4191 
0.4181 
0. 4171 
0.4161 
0. 4151 
0.4141 
0.4 141

0.4131
0.4121

0.4271
0.4241
0.4221 
0.4211 
0.4191

0.4111
0. 4 101

0.4171 
0.4161 
0.4151 
0.4141 
0.4141

0,4 I
--------1

0.4 2 71 
0.4 2 51 
0. 4 231 
0. 4 211 
0.4191 
0. 4181 
0.4171 
0.4101 
0.4151 
0.4151 
0.4141 
0.4131 
0.4131 
0.4121 
0.4121 
0.4121 
0.4111 
0.4111 
O’. 4111 
0.4101 
0. 4101 
0. 4101 
0.4101 

------------- [

0.4341 
0.4301 
0.4271 
0.4241 
0.4221 
0.4211 
0.4191 
0. 4181 
0.4 1 71 
0.416I 
0.4151 
0.4151 
0.4141 
0.4131 
0.4131 
0.4121 
0.4121 
0.4121 
0.4111

0.413.1 
0.4121 
0.4121 
0.4 111 
0. 4111 
0. 4111 
0. 4111 
0.4101 
0.4101 
0.4101 
U. 410.1 
----------1

— I 
0 I

0.4121
U.4121 0.4121 
0.4111 0.4 111 

0.4 111 
0.4 111 
0. 4101 
0.4101 
0.4101 
0. 4101 
----------- 1

0.4281 
0.4251 
0.4231 
0.4211 
0.4201 
0.4191 
0.4171 
0.4161 
0.4 16 I 
0.4151 
0.4141 
C . 4 14 I 
0.4 131 
U .4131 
0.4121 
0.4121 

0.4111 0.4111 
0.4 111 
0.4111 
0.4101 
0.4101 
0.4101 
0.4101 
0.4 101 
----------- £

0.42 51 
0.4231 

0.4211 0.4211 
0.4201 0.4201 

0. 4181 
0.4171 
0.4161 
0.4151 
0.4151 
0.4141 
0.4141

0.4111
0.4111 0.4111 
0.4111 
0.4101 
0.4101
0.4101 
0.4101 
----------t

8 I
7 I
8
9

0,3 I 
----------X 
0.7241 0.6811 
0.5291 
0.4811 
0.4601 
0.4481 0.4471 0.4461 
0.4401 0.4391 0.4381 0.4381 

0.4341 0.4331 0.4331 
0.4301 0.4291 0.4291 

0.42 61 
0.4241 
0.4221 
0.4201 0.4201 
0.4191 0.4191 

0.4181 0.4 181 
0.4171 
0.4161 
0.4151 
0.4151 
0.4141 
0.4131 0.4131 
0.4131 0.4131 
0.4121 0.4121 
0.4121 0.4121 
0.4121 0.4121 0.4121 

0.4111 0.4111 
0.4111 
0.4 111 
0.4101 

0.4101 0.4101 
0.4101 0.4101 0.4101 
0.4101 0.4101 
-------- x----------1

0,5 I---- 1
0.6481 0.6221

0.5221 0.5151 0.5101
0.4781 0.4761 0.4731
0.4581 0.4571 0.4551
0.4471 0.4461 0.4451

I 2 j 1
I 30 I
I--------1

0,0 1
----------1
1.0001 0.8721

1 I 0.5571 0.5461
0.4911 0.4881

3 I 0.4651 0.4631
0.4511 0.4501

5 I 0.4421 0.4411
0.4361 0.4351
0.4311 0.4311 0.4301
U.428I 0. 4271
0.4251
O.423I

0,9 I 
---------X 

0.5841 0.5691 
0.5001 0.4 951 
0.4691 0.4671 

0.4541 0.4531 0.4521 
0.4441 0.4431 0.4421 
0.4371 0.4371 0.4361

26 I
I 2 7 I
I 28 I 0.4101 

0.4101 
0.4101 
-----------X

0.4 4 31
0.4 3 71

0.4321 0.4321 0.4J1I
0.4281
0.4261
0.4231
0.4211
0.4201
0.4191
0.4181
0.4171
0.41g 1
0.4151
U . 4 141
0.4141

0.4131 0.4131
0.4131
0.4121
0.4121

I
I
1

I 17 I 0.4151
I 18 I
1 19 I

0 I 0.4131 0.4131
I 21 I 0.4131
I 22 I
I 2 3 I
I 24 I
I 25 I 0.4111
I 26 I 0.4111

0.4101

I
I
I
1
I
I
I
I
I

I
I 10
I 11 I
I 12 I
1 13 I 0.4181
I 14 I 0.4171
1 15 L 0.4161
I 16 L 0.4161
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I
I

I
I

(DLL-TO/TC =-0.50PAkA X= 0.10 Y

TV/IE

0 ,80,4

I 0.5121

0.4831

I
I

0.4661

I

I
I

II II

I
Q^/QK = 0.4 54>PARA TV/TE = INFINITO

I
I
I
I
I
I
I
I
I
I
I

QM=CAUDAL THANSITADO POE MUSKINGUM
CR=CAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POK LA TUBEKIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0,0 I
---- !

0,5 I
---- ! 0,6 I

----- X
0.6871

0.4631
0.4621
0.4621

0,3 I 
---------! 
0.7861 
0.5V1I 
0.5401 
0.5171 
0.5031 
0.4541 
0.4881 
0.4841 
0.4801 
0.4781 
0.4751 
0.4731 
0.4721 
0.4711 
0.4691 
0.4681 
0.4681 
0.4671 
0.4661 
0.4651 
0.4651 
0.4641 
0.4641 
0.4631 
0.4631 
0.4631 
0.4621 
0.4621 
0.4621 
0.4611 
0.4611 
--------- 1

0,7 I 
--------- ! 
0.6661 
0.5651 
0.52 91 
0.5111 
0.4991 
0.4921 
0.4861 
0. 4821 
0.4791 
0.4771 
0.4751 
0.4731 
0.4711 
0.4 701 
0.4691 
0.4681 
0.4671 
0.4661 
0.4661 
0.4651 
0. 4651 
0.4641 
0.4641 
0.4631 
0.4631 
0.4621 
0.4621 
0.4621 
0.4621 
0.4611 
0.4611 
--------- 1

I 
I 

0.6481 
0.5601 
0.5271 
0. 5091 
0.4 981 
0.4911 
0.4861 
0.4821 
0.4791 
0.4761 
0.4741 
0.4731 
0.4711 
0.4701 
0.4691 
0.4681 
0.4671 
0.4661 
0.4661 
0.4651 
0.4651 
0.4641 
0.4641 
0.4631 
0.4631 
0.4621 
0.4621 
0.4621 
0.4 6II 
0.4611 
0.4611 
--------- 1

0,9 1 
--------- 1 
0.6331 
0.5551 
0.5241 
0.5081 
0.4981 
0.4 911 
0.4861 
0.4821 
0.4791 
0.4761 
0.4741 
0.4731 
0.4711 
0.4701 
0.4691 
0.4681 
0.4671 
0.4661 
0.4661 
0.4651 
6.4641 
0.4641 
0.4641 
0.4631 
0.4631 
0.4621 
0.4621 
0.4621 
0.4611 
0.4611 
0.4611 
--------- 1

0,2 I 
--------- T 
0. 8401 
0. 6001 
0.5441 
0.5181 
0.5041 
0.4951 
0.4891 
0.4841 
0.4811 
0.4781 
0.4761 
0.4741 
0.4721 
0.4711 
0. 4701 
0.4691 
0.4681 
0.4671 
0.4661 
0. 4651 
0.4651 
0.4641 
0.4641 
0. 4631 
0.4631 
0.4 631 
U.46zl 
0.4621 
0.4621 
0.4611 
0. 4611

FACTOR DE REDUCCION DEL CAUDAL MAXIMO 013TEMD0 POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

I 
I 

0.7451 0.7131 
0.5831 0.5771 0.5701 
0.5371 0.5341 0.5311 
0.5181 0.5131 
0.5021 0.5011 0.5001 
0.4941 0.4931 0.4921 
0.4881 0.4871 0.4871 
0.4831 0.4831 0.4831 
0.4801 0.4b01 0.4791 
0.4771 0.4771 0.4771 
0.4751 0.4751 0.4751 
0.4731 0.4731 0.4731 
0.4721 0.4721 0.4721 
0.4701 0.4701 0.4701 
0.4691 0.4691 0.4691 
0.4681 0.4681 0.4681 
0.4671 0.4671 0.4671 
0.4671 0.4671 0.4671 

U.466I 0.4661 
0.4651 0.4651 0.4651 
0.4651 0.4651 0.4651 
0.4641 0.4641 0.4641 
0.4641 U.464I 0.4641 
0.4631 0.4631 0.4631 
0.4631 0.4631 
0.4631 0.4631 
0.4621 0.4621 
0.4621 0.4621 0.4621 
0.4621 0.4621 0.4621 
0.4611 0.4611 0.4611 
0.4611 0.4611 0.4611 
--------- X------------1------------1

I 0,0 I 0,1 I
— x--------- x--------- 1
0 I 1.0001 0.9111
1 I 0.6201 0.6091
2 I 0.5511 0.5471
3 I 0.5221 0.5201
4 I 0.5071 0.5061
5 I 0.4971 0.4961
6 I 0.4901 0.4891
7 I 0. 4851 0. 4851
8 I 0.4811 0.4811
9 I 0.4781 0.4781

I 10 I 0.4761 0.4761
I 11 I 0.4741 0.4741
I 12 I 0.4721 0.4721
I 13 I 0.4711 0.4711
I 14 I 0.4701 0.4701
I 15 I 0.4691 0.4691
I 16 I 0.4681 0.4681
I 17 I 0.4671 0.4671
I 18 I 0.4661 0.4661
I 19 I 0.4661 0.4661
I 20 I 0.4651 0.4651
I 21 I 0.4641 0.4641
I 22 1 0.4641 0.4641
I 23 I 0.4641 0.4631
I 24 I 0.4631 0.4631
I 25 I’ 0.4631 0.4631
I 26 I 0.4621 0.4621
I 27 I 0.4621 0.4621
I 28 I 0.4621 0.4621
I 29 I 0.4611 0.4611
I 30 I 0.4611 0. 4611
I
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I

I
PARA X= 0.10 (DLL-TCJ/TC =-0.25Y

I TV/TE

I
I
I 0.5341

0.5231

I 0.5181
0. 5171

I 0.5151

I
0.5131

I I 23 I

I
I
I

PARA 'IV/TE = INF INITO 0.501>I

0.5101
0.5101

I
I 
I
I
I
I
I
I
I
I 
I

QM=CAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMJLA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

I
I

0,1 I
------- T

0.5151
0.5141

0,4 I
--------1

0.5861
0.5641
0.5521

0.5121
0.5121
0.5111

0.5321
0.5291

0,6 1
------- X

0.5201
0. 5191

0.5111
0.5111

0,7 I
--------- X
0.7171

0.5251
0.5231

0,9 I
--------1

0.5831
0.5631
0.5511
0.5421

0.5591
0.5481
0.5401
0.5351
0.5311

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENlDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TkANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

0,2 I 
---------X 
0. 8751 
0.6521 
0.5951 
0.5691 
0.5551 
0. 5451 
0. 5391 
0.5341 
0.5301 
0.5271 
0. 5251 
0. 5231 
0. 5211 0. 5211 
0.5191 
0.5181 
0. 5171

0.58 01
0.5611 
0.5501
0.5421 0.5411
0.5361
0.5321
0.5291 
0.5261

0.5131 0.5131 0.5131
0.5121 0.5121 0.5121
0.5121 0.5121 0.5121

0.5111 0.5111
0.5111 0.5111

0.5111 0.5111 0.5111
0.5101 0.5101

0,8 I 
--------- X
0.7001 0.6861

0.6171 0.6121 0.6071
0.5781 0.5761 
0.5601 
0.5491

0.5131 0.5131
0.5121 0.5121
U.512I 0.5121
0.5121 0.5121
0.5111 0.5111 0.5111
0.5111 0.5111 0.5111
0.5101 0.5101
0.5101 0.5101 0.5101 0.5101

0.5361
0.5311
0. 5281 0.5281
0.5261

0.5241 0.5231
0.5221 0.5221 0.5221 0.5211
0.5201 0. 5201 0. 5201 0.5201

____ _ 0.5191 0.5191
0.5181 0.5171 0.5171

0.5161 0.5161
0.5161 0.5161 0.5151
0.5151 0.5151 0.5151

0.5141 0.5141 0.5141 0.5141

0. 5131
0. 5131
U. 5121 
0.5121 
0.5111 
0.5111 0.5111 

0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 
0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 

0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 0.5101 0.5101
I 29 I 0.5101 0.5101 0.5101 0.5101 0.5101 0.5091 0.5091 0.5091 0.5091 0.5091
I 30 I 0.5091 0.5091 0.5091 0.5091 0.5091 0.5091 0.5091 0.5091 0.5091 0.5091
X------- X------------ 1--------------x------------ 1-------------I-------------1------------- 1-------------1------------ 1--------------1------------1

0,3 1 0,4 1 0,51
---------I------------- I----------- x 
0.8291--- 0.7921-- 0.7621 0.73ol

0.6361 0.6291 0.6231
0. 5891 
0.5661 
0.5531 
0.5441 0.5431 
0. 5381 0. 5371 0.5371 
0.5331 0.5331 
0.5291 0.5291 
0.5271 0.5261 0.5261 
0.5241 0.5241 0.5241

QM/QR =

0.6441 
0.5921 
0.5681 
0.5541 
0.54 51 
0.5381 
0.5331 
0.5301 
0.5271 
0. 5241 0. 5241 0.524 1 
0.5221 0.5221 0.5221 

0.5211 0.5201 
0.5191 0.5191 0.5191 0.5191 

0.5181 0.5181 0.5181 
0.5171 0.5171 0.5171 0.5171 

0.5161 0.5161 0.5161 0.5161 0.5161 
0.5151 0.5151 0.5151 
0.5141 0.5141 0.5141 

0.5141 0.5141 0.5141 0.5141'0.5131 0.5131 0.5131 0.5131
0.5131 0.5131 0.5131 0.5131 0.5131 0.5131 0.5131 
0.5131 
0.5121 
0.5121 
0.5111

0,0 I 
----X 

0 I 1.0001 0.9321
1 I 0.6731 0.6621
2 I 0.6031 0.5991
3 I 0.5731 0.5711
4 I 0.5571 0.5561
5 I 0.5471 0.5461
6 I 0.5401 0.5391
7 I 0.5351
8 I 0.5311 0.5301
9 I 0.5281 0.5271

I 10 I 0.5251 0.5251
I 11 I 0.5231
I 12 I 0.5211 0.5211
I 13 I 0.5201 0.5201
I 14 I 0.5181 0.5181
I 15 I 0.5171 0.5171
I 16 I 0.5161 0.5161
I 17 I 0.5151 0.5151
I 18 I 0.5151 0.5141
I 19 I 0.5141 0.5141
I 20 I 0.5131 0.5131
I 21 I 0.5131
I 22 I 0.5121 0.5121

0.5121 0.5121 
I 24 I 0.5111 0.5111
I 25 I 0.5111 0.5111
I 26 I 0.5111 0.5111
I 27 I 0.5101 0.5101
I 28 I 0.5101 0.5101
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I

I
PAKA X= 0.10 (DLL-TO/TC = 0.00Y

I TV/IE

0 ,80,0 o ,4 0,5

I
I
I

8 I

0. 5051

I
0.56010. 5611

0.55bl

0.556 1

1 24

I 0.5541 0. 5541

Qfo/QR » 0.544->PAPA 'IV/TE = INF INI TO

0.5551
0.5551

I
I

0 ,3 I 
---------! 
0.8581 
0.6871

0.5591
0.5581
0.5571

0.555 1 
0.5551 
0.554 1

0,6 I
--------1

0.5551
0.5541
0.5541

0.6571
0.6231
0.O04I

0.5691
0.5671
0.5651
0.5631

o.5561 
0.5561 
0.5551 
0. 5551 
0.5541 
0.5541 
0.5541

O.630I 
0. 6091

0.6671
0.6281
0.6071
0.5951

0.5561
0.5551
0.5551

I 
I

QM=CA0DAL TRANSITADO POP MUSKINGUM
CKCAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUdLrIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.5531 0.5531 0.5531
0.5531 0.5531 0.5531 0.5531

FACTOR DE REDUCC1ON DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

0.5541
0.5541 0.5541

0.5551 0. 5551
0.5551 0.5551

0. 5541 0.5541
0.5541 U.5541
0.5541

0,7 I 0,8 I 
-----------j-------------- 1. 
0.7581 0. 7421 
0.6621 
0.6251 
0.6 0 51 
0.5941 
0.5861 
0. 58 UI

0.5691
0.5671
0.5651 0.5651
0.5641 0.5631

0.8631 0.5631 0.5621 0.5621 0.5621 0.5621
U. 562I 0.5621 0. 5611 

0.5601 0.5601 0.5601
0. 5601 0.5601
0.5591
0.5581
0.5571

I 0,5 I 
I------------ 1

0.8261 0.7991 0.7771
0.6801 0. 6731

0.6361 0.6331
0.6121 
0.5981 
0.5891 
0.58 21 
0.5771 
0.5731 
0.5701

0.5611 0.5611 0.5611
0.5601

0,9 1 
----------! 
0.7281 
0.6521 
0.6 2U 1 
0.6031 

0. 5931 0.5921 
0. 58 51 0.58 51 
0.5801 0.5791 

0.5761 0.5751 0.5751 
0.5721 0.5721 0.5721 

0.5691 
0.5671

I
I
I
I
I
I
I
I
I
I
I
I 10 I 0.5691 0.5681
I 11 I 0.5661 0.5661
I 12 I 0.5651 0.5641
I 13 I 0.5631 0.5631
I 14 I 0.5621 0.5621
I 15 I 0.5611 0.5611
I 16 I 0.5601 0.5601
I 17 I 0.5591 0.5591
I 18 I 0.5581 0.55ol
I 19 I 0.5571 0.5571
I 20 I 0.5571 0.5571 0.5571
I 21 I 0.5561 0.5561
I 22 I 0.5561 0.5561
I 23 I 0.5551 0.5551

1 0.5551 0. 5551
I 25 I 0.5541
I 26 I
I 27 I 0.5541 0.5541
I 28 I 0.5531 0.5531
I 29 I 0.5531 0.5531
I 30 I 0.5531 0.5531 0.5531 0.5531
I--------- 1---------- 1----------- 1----------- 1----------- 1

0.5531 0.5531 
0.5531 0.5531 0.5531 0.5531 0.5531 0.5531 
--------- X------------1------------1----------- 1------------1------------1

U. 5611 0.5611 
0.5601 0.5601 

0.5591 0.5591 0.5591 0.5591 0.5591 
0.5591 0.5591 0.5581 0.5581 
0.5581 0.5581 0.5581 0.5581

0. 5581 0. 5581 
0. 5581 0. 55dl 

0.5571 0.5571 0.5571 0.5571 0.5571 0.5571 
u.5571 0.5571 0.5571 0.5561 0.5561 0.5561 0.5561 

0. 5561 0.5561 0.5561 0.5561 0. 5561 
0.556 1 0. 5561 0.5551 0.5551 

0.5551 0.5551 
0.5551 0.5551 

0. 5541 0.5541 0. 5541 
0.5541 0.5541 0.5541 0.5541 0.5541 0.5541 U.5541 

6.5531 0.5531 0.5531 0.5531 0.5531 
0.5531 0.5531 0.5531 0.5531 0.5531 
0.5531 0.5531

0,2 I 
--------- X 
0. 8 9 71 
0.6961 
0. 6401 
0.6 lol 
0. 5991 
0. 5901 
0. 5831 
0.5781 
0.5741 
0. 5711 
0. 5681 0.5681 
0.5661 0.5661 
0. 5641 0.5641 
0.5631 0.5631

I 0,0 I 0,1 I 
— I----------- X------------ x
0 I 1.0001 0.9441
1 I 0.7161 0.7061
2 I 0.6471 0.6431
3 I 0.6181 0.6161
4 I 0.6011 0.6001
5 I 0.5911 0.59UI
6 1 0.5841 0.5831
7 I 0.5791 0.5781
8 I 0.5751 0.5741 

0.5711 0.5711

0.6101
0. 5971 u.5961
0. 5881 0.5871 0.5871 
0.5821 0.5811 0.5811 
0.5771 0.5761 0.5761 
0.5731 0.5731 0.5721 
0.5701 0.5701 O.570I 
0.5681 0.5671 0.5671 
0.5661 0.5651
0.5641 U.564I 0.5641



I

I
7t>

I

I
PARA X= 0.10 (DLL-TC)/TC = 0.25Y

TV/IE

0,1 0,4 0,6

I
I 0.7131 0.7061

0.6861I 0.6 731 0.6711

I
0.6571I

I
0.6511

I 0.6501

I 0.6481

I 0.6471

I
I

QM/QR «= 0.636PARA IV/IE = INF INITO >

I

0.6451
0.6451

I
I 
I 
I 
I
I 
I
I 
I 
I 
I

QF^CAUDAL TRANSITADO POP NOSKINGUM
QR=CAUDAL FORMULA RAC1ONAL
TV=TIEMPO DE VIAJE POP LA TUBEpIA
TE=TIEMPO DE EN1PADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTpAUION
DLL=DURACION DE LLUVIA

0,0 1
----------j

0.6551
0.6541
0.6531

0.o 62 I 
0.6601

0,5 I
--------X

0,7 1 
--------- L 
0.8581 
0.7621 
0.7231

0,8 I ---- ; 
0.8431

0 ,3 I ---- L 
0. 54 61 
0.7881 
0.7351

0.6551
0.6541
0.6531

0,2 I 
---------; 
0.9761 
0.7971 
0.7391 
0.7111 
0.6961 
0.6851 
0.6781 
0.6731 
0.6681 
0.6651 
0.6621 
0.6601 
0.6581 
0.6571 
0.6551 
0.6 541 
0.6531 
0.6521 
0.6511 
0.6511 
0.6501 
0.6491 
0.6491 
0.6481 
0.6481 
0.6471 
0.6471 
0.6471 
0.6461 
0.6461 
0.6461 
---------1

1

FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POP FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POP EL METODO DE MUSKINGUM (QM/QR)

1 
I 

0.9211 0.6971 
0.7801 0.7731 
0.7321 0.7291 

0.7091 0.7071 
0.6941 
0.6851 
0.6 771 
0.6721 
0.6681

0.6551
0.6541 0.6541

0.6531
0.6521

I 
I 

0.8761 
0.7671 
0.7261 
0.7041 0.7021 

0.6921 0.6911 
0.6831

0.6461
0.6461 0.6461

I 
I

0,9 I ----- 1 
0.8291 

0.7561 0.7511 
0.7211 0.7181 
0.7U1I 0.6991 
0.68 91 0.6b 81 
0.6811 0.6801 
0.6751

I 
I

0.6491 0.6491 0.6491 0.6491
0.6481 0.6481 0.6481 0.6481
0.6481 0.6481
0.O47I 0.6471 0.6471

0.6471 0.6471

I 0,0 1 0,1 I
__T-----------!------------!
0 I l.OOuI 0.9961
1 I 0.8171 0.8061
2 I 0.7471 0.7421
3 I 0.7161
4 I 0.6981 0.6971
5 I 0.6871
6 I 0.6791 0.6791
7 I 0.6741
8 I 0.6691 0.6691
9 I 0.6661 0.6651

I 10 I 0.6631 0.6631
I 11 I 0.6611 0.6601
I 12 I 0.6591 0.6581
I 13 I 0.6571 0.6571
I 14 I 0.6561 0.6561
I 15 I 0.6541 0.6541
I 16 I 0.6531 0.6531
I 17 I 0.6521 0.6521
I 18 I 0.6521 0.6511
I 19 I 0.6511 0.6511
I 20 I 0.6501 0.6501
I 21 I 0.6491 0.6491
I 22 I 0.6491 0.6491
I 23 I 0.6481 0.6461
I 24 I 0.6481 0.6481
I 25 I 0.6471 0.6471
I 26 I 0.6471 0.6471
I 27 I 0.6471 0.6471
I 28 I 0.6461 0.6461
I 29 I 0.6461 0.6461
I 30 I 0.6461 0.6461
X--------X------------ X-----------X

0.6 4 o 1
0.6481
0.6471 0.O47I 0.6471 0. 6471 0.6471
0.6471 U.647I 0.6471 0.6471 0.6471
0.6461 0.6461 0.6461 0.6481 0.6461

0.6461 0.6461 0.6461 0.6461
0.6461 0.6461 0.6461 0.6461

0.6451 0.6451 0.6451 0.6451
---- 1------x------1------ 1

0.64b I 
0.6471 
U.6471 
0.6471 
0.6461 
0. 6481 
0.6461 

0.6451 0.645L 0.6451 ---- 1----- 1----- x

0.6931
0.6841 0.6831 0.6821
0.6771 0.676.1 0.6761
0.6 721 0.6 711
0.6681 0.6671 0.6671

0.6651 0.6641 0.6641 0.6641
0.6621 0.6621 0.6611
0.6601 0.6601 0.6591 0.6591

0.6581 0.6581 0.6581 0.6581
0.6571 0.6561 0.6561 0.6561

0.6551 0.6551
0.6541 0.6541
0.6531 0.6531 0.6531

0.6521 0.6521 0.6521 0.6521
0.6511 0.6511 0.6511
0.6511 0.6501 0.6501

0.6501 0.6501 0.6501
0.6491 0.6491 0.6491 0.6491 0.6491 0.6491

0.6481 0.6481 0.6461
0.6481

0.6481 0.6471
0.6471
0.6471
0.6461
0.64bl

0.6901 
0.6811 
0. 6751 0.6751 0.o74I 
0.6701 0.6701 0.6691 
0.6661 0.6661 0.6661 
0.6641 0.6631 0.6631 
0.6611 0.6611 0. 6611 

0.6591 0.6591 
0.6571 0.6571 

0.6561 0.6561 0.65bI 
0. 6551 0.6551 0.6551 

: 0.65jI 
_______ 0.6521 
0.6521 0.6521 

0.6511 0.6511 0.6511 
0.6501 0.6501 0.6501 0.6501 

0.6501 0.6501



7 7

I
I
I
I

(DLL-TC)/TC = 0.50PARA X= 0.10 Y

I TV/TE

0 ,80,4 0,5

0.79yi

0.7531

I
I 11 I

0.7351I
0.7311I

I 0.726L

I

I
IIIII

QVl'H = 0.713->PARA TV/TE = INFINITO

II

I

0.7261
0.7261

I
I 
I
I
I
I
I
I
I
I
I

QM=CAUbAL TRANSITADU POR NUSKINGUM
CR=CAUDAL FORMULA RACIONAL
TV=TIENPO DE VIADE POR LA TULERIA
TE=TIEMPO DE ENTRADA AL PRlRER SURIDERO 
TC=TIEMPO DE COWCENTRACION
DLL=DURACION DE LLDVIA

0.7641 0.7631
0.7561 0.7561

0,0 I----- x 0,1 I ------ x 
1.0001

0. 7291
0.7281
0.7271
0.7271
0.726L
0. 7251
0. 7251

0.754 L 
0.7491 
0.7451

0.7241 
0.7231 
0.7231 
0.7231

I 
I 

0.9091

0,2 I 
---------X 
0.9941 
0.8691 
0.8151 
0.7881 
0.7731

0 ,3 1
---------X
0.9841

0.7471 
0.7441 
0. 7411

0.7Z3I 
0.7231

0.724 I 
0.7231 

0. 7231 0. 7231
0.7241

0.7231 0.7231

0.7391 0.7391
0.7371

0.7221 0.7221
0. 7221 0. 7221 

I
0.7221 0.7221
---- X------ 1

0.7591 0.7581
0.7521 0.7521
0.7481

0.7441 0.7441
0.7411

FACTOR DE RbDUCCION DEL CAUDAL RAXIRO OBTENlDO POR FORMJLA RACIONAL 
A CAUDAL RAXING TrANSITADO POR EL METODO DE RUSKINGUN (QM/QR)

1 

I

0,6 I 
----------X 
0.9361 

0.8481 0.8421 
0.8051 0.8021 
0.7831 0.7811

I 0,5 1
X----------- x

0. 9681 0. 9511
0.8611 0.8541
0.8111 0.8081
0.7o61 0. 7851
0.7721 0.7701

0. 7621 0. 7611
0.7551
0.7501
0.7461
0.7421
0. 7401
0. 7371

0.7251
0.7241 0.7241
0.7241 0.7241
0.7241 0.7241
0.7231
0.7231
0.7221 0.7221

I 14 I 0.7331 0.7321
I 15 I 0.7311 0.7311
I 16 I 0.7301 0.730.1
I 17 I 0.7291 0.7291
I 18 I 0.7281 0.7281
I 19 I 0.7271 0.7271
I 20 I 0.7271 0.7271

0.7261 0.7261 
0.7251

I 21 I
I 22 I 0.7251
I 23 I 0.7251 0.7251
1 24 I 0.7241 0. 7241
1 25 1 0.7241
1 26 I
I 27 I 0.7231 0.7231
I 28 I 0.7231 0.7231
I 29 I 0.7221 0.7221

0.7221 0.7221I 30 I 
I

0.8191 
0.7921 0.7901

4 I 0.7751 0.7741
5 I
6 I
7 I 0.7511 0.7501
8 I
9 I

I 
— I
0 I 1.0001
1 I 0.8871 0.8771
2 I 0.8231
3 I

0.7291
0.7281 0.7281 0.7281 
0.7271 0.7271 0.7271 
0.7261 0.7261 0.7261 
0.7261 0.7261 0.7261 
0.7251 0.7251 0.7251 
0.7251 
0.7241 
0.7241 
0.7231 

0.7231 0.7231 
0.7231 0.7231 0.7221 0.7221

0.7221 0.7221 0.7221 0.7221 
0. 7221 0. 7221 0.7221 -X----1------ 1

0.7461 0.7461 
0.7431 0.7431 

I 10 I 0.7401 0.7401 
0.7381 0.7381 

I 12 I 0.7361 0.7361 0. 7351 
I 13 I 0.7341 0.7341 0.7341 0.7341 0.7331 

0. 7321 0.7321 
0. 7311 0. 7311 
0. 7301 0.7301 

0.7291 
0.7281 
0.7271 
0.7271 
0.7261 
0.7251 
0.7251 

0.7241 0.7241 
0.7241 
0.7231 
0. 7231 
0. 7231 
0.7221 0.7221 
0.7221

0.7321 0.7311 
0.7301 0. 7301 

0.7291 0.7291 0.7291 
0. 7281 0. 7281 
0.7281

_______
0,7 1 0,8 1 0,9 I

----------1------------x------------I 
0.9221 0.9091 0.8981 
0.8361 0.8311 0.8271 

0.7971 0.7951 
0.7801 0. 7781 0. 7771 

0.7691 0.7681 0.7671 0.7661 
0.7611 0.7601 0.7591 0.7581 0.7581 
0.7 541 0.753 I 
0.7491 0.7481 0.7481 
0.7451 0.7451

0.7421 0.7421 0.7411 0.7411
0. 7391 0. 7391
0.7371 0.7371 0.7371

0.7351 0.7351 0.7351 
0.7331 0.7331

0.7651 
0.757 I 
0.7511 
0.7471 
0.7431 
0.7401 

0.7381 0.7381 0.7381 
0.7361 0.7361 0.73bl 
0.7351 0.7341 0.7341 
0.7331 0.7331 0.7331 

0.7321 0.7321 0.7321 0.7321 
0.7311 0.7311 0.7311 
0.7301 0.7301 0.7301 
0. 7291 0. 7291 0. 7291 
0. 7281 0.7281 0. 7281 
0.7271 0.7271 0.7271 

0.7261 0.7261 
U.726I 0.7261 

0.7251 0.7251 0.7251 
0. 7251 0. 7251 0. 7251 
0. 7241 0.724 1 0.7241 
0.7241 0.7241 0.7241 
0. 7231 0.7231 0.723.1



I
7 a

I

J

(DLL-TO/1C = 0.75PAHA X= 0.10 Y

TV/'IE

0 ,4 0,5 0 ,b

1
<

I ’
0.7931

I

I 29 I

I
QM/QR = 0.776PARA TV/IE = INFINITO ->

I
I I

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I

I
I

0.8171 0.8171
0.8121 0.8111

0.7881 
0.7871

0.7861
U.7861

I 
I 

0.9881

0.7931
0.7921
0.7911
0.7901

0.7881 
0.7871'

0.7901 
0.7951 
0.7941 
0.7931 
0.7921 
0.7911

0.o 531 
0.8371

0,1 1
---------- 1
1.0001

0,2 I 
---------1 
0.9991 
0.9181 
0.8721 
0. 8471 
0.8331 
0. 8231 
0.8161 
0. bill 
0. 8 0 71 
0.8041

0.7881
0.7871

0,6 1
----------j

0.8631
0.8421
0.8301
0.8211
0.8141

0,7 1 
--------- X 
0.9591 
0.8901 
0.8561 
0.8 3 91 
0.8281 
0.8191 
0.8131 
0.8091

0,9 I
--------- X
0.9411

I

I 

il

FACTOR DE REDUCC1ON DEL CAUDAL FjAXIKO ObTEMEG FOR FOkMJLA RACIOiXlAL 
A CAUDAL frAXllvO TRAblSllADO POR EL RETODU DE MUSKINGUM (Q^/QR.)

0.7861 0.7861 
0.7861

QL=CAUEAL 1RALSITADO POR hUbRlNGUM
QRCAUDAL FORMULA RACIONAL
TV=TIEFPO DE V1AJE POR LA TUbERIA
TE=TIEKPO DE EN1RADA AL PRIRER SUWIDERO
TC=T1ERPO DE CORCEMTRACION
DLL=DURAC1OR DE LLUV1A

0.7911 0.7911
0.7901

I 
1 

0.9501 
0.8861 0.8821 
0.8551 
0.8381 
0.8271 0.82bl 

0.8181 
0.8121 
0.8081 
0.8051

1 
I 

0.9791 0.9o9I 
0.9061 0.9001 
0.8661 
0.8441 
0.8311 
0.8221 
0.8151 
0.8101 0.8101 
0.8061

I
I

I
0,0 I 
----- x 

0 1 1.0001
1 I 0.9321 0.9251
2 1 0.8781
3 1 0.8511
4 I

0.7861 0. 7861 
0.786,1 0.7861 0.7861 0. 7861 

0. 7861 0. 7861 0.7861 
0. 7851 0.7851 0. 7851 0.7851 0.7851 
0. 7851 0. 7851 0. 7851 0.7851 0.7851

0. 78 51 
0.78 51 

0. 7851 0. 7851 0.7851 0.7851 0.7851
0. 7851 0. 7851 0.7851 0. 7851 0. 7841
---------1--------------- x--------- 1------------1----------- 1

0. 7931 0. 7931
0.7921 0.7921
0.7911 0.7911 0.7911 0.7911
0.7911 0.7901 0.7901 0.7901 0.7901 0.7901
0. 7901 0.7901 0. 7901 0.7901 0.7891 0.7891 0. 7891
0. 7891 0. 7891
0. 7881 0. 7881
0.7881
0. 78 71
0. 78 71
0.7861

0,3 1
---------X
0.9951
0.9121 0.9061 0.9001 0.8951
0.8681 0.8661 0.8631 0.8601
0.8451 0.8441 0.8421 0.8411
0.8321 0.8311 0.8301 0.8291
0.8221 0.8221 0.8211 0.8201
0.8161 0.8151 U.8141 0.8141
0.8111 0.8101 0.8101 0.8091
0.8071 0.8061 0.8061 0.8061 0.8051
0.8041 0.8031 0.8031 0.8031 0.8031

0.8011 0.8011 0.8011 0.8011
0.7991 0.7991 0.7991 0.7991 0.7991 0.7981
0.7971 0.7971 0.7971 0.7971 0.7971 0.7971
0.7961 0.7961 0.7961 0.7951 0.7951 0.7951
0.7951 0.7941 0.7941 0.7941 0.7941 0.7941 0.7941

0.7931 0.7931 0.7931 0.7931 0.7931
0.7921 0.7921 0.7921 0.7921 0.7921

0.7911 0.7911
0.7901 0.7901

0.7891
0. 7891 0.78910. 7891 0.7891 0.7891 0.7891

0.7881 0.7861 0.7881 0.7881 0.7881 0.7881
0.7881 0.7881 0.7881 0.7881 0.7881
0. 7871 0.7871 0.7871 0.7871 0. 7871

0.7871 0.7871 0.7871 0.7871 0.7871 0.7871 0.7871
0. 7861 0. 7861 0.7861 0.7861 0.7861 0. 7861 0.7861

0.7861 0.7861 6.7861 0.7861 0.7861 0.7861 0.7861 0.7861
0. 7861 0. 7861 0. 7861 0. 7861 0.7861 0. 7851 0. 7851 0.7851

0. 7851 0.7851
0. 7851 0.7851
0.7641 0.7841 
--------- X------------1

0.8191
0.8131
0.8091
0.8 0 51

0.8031 0.8031 0.8021 O.bO2I
0.8011 0.8001 0.8001 0.8001

0.7991 0.7991 0.7991 0.7981 0.7981 0.7981
0.7971 0.7971 0.7971 0.7971 0.7971 0.7961

0.7961 0.7951 0.7951 0.7951 0.7951

0.8751 
0.84 9'1 

0.8351 0.8341
5 1 0.8251 0.8241
6 1
7 1
8 1 0.8081 0.8071
9 1 0.8051 0.8041

I 10 1 0.8021 0.8021
I 11 I 0.8001 0.7991
I 12 1 0.7981 0.7981
I 13 1 0.7961 0.7961
I 14 1 0.7951 0.7951
1 15 1 0.7941
1 16 I 0.7921 0.7921
I 17 1 0.7921 0.7911
I 18 1
I 19 1 0.7901
I 20 I 0.7891 0.7891
I 21 I 0.7891 0.7891
I 22 I 0.7881 0.7881
1 23 1 0.7871 0.7871
I 24 I 0.7871 0.7871
I 25 I 0.7871 0.7861
I 26 1
I 27 1 0.7861 0.7861
1 28 1 0.7851 0.7851

0. 7851 0.7851
1 30 1 0. 785.1 0.7851 0. 78 51
X------1----------- x------------1----------- 1



t a

PARA X= 0.10 (DLL-TCJ/TC = 1.00Y
TV/TE

0,0 0,2 0 ,4o ,3 0 ,8

!

0.8641

0.8421I

0.8351
0.8351

PARA TV/TE = INF IN I TO QM/QR » 0.826>

I

I 
I 
I
I 
I 
I
I 
I 
I
I 
I

0.8411
0.8401

0.8471
0.8451
0.8441

0.8561
0.8531
0.8501

0,1 I 
--------- X 
1.0001 
0.9561

I 
I 

1.0001 
0.9501 
0. 9121 
0. 8911

0.8331
0.8371
0.8371

0.9051
0.8871

0,5 I
---------- X
0.9921

0.8381
0.8381
0.8371
0. 8371

0.9001
0.8841
0.8 741

0,7 I
--------- X
0.9801

0.8491
0.8471
0.8461
0.8441

0.8391 
0.8 3 91

0.8521
0.8501

0,9 1 
---- X 
0.96 71 
0.9211 
0.8961 
0.8621

FACTOR DE REDUCC1ON DEL CADL'AL NAXINO ObTEMDO POR FOKMJLA AACIONAL 
A CAUDAL frAXIK) TRANSITADU POR EL METODO DE NU8KINGUN (QN/QK)

0.8 931
0.8801 0.8791

0.8701 
0.8641 
0. 8591 
0. 8551 
0.8531 
0.8501 
0.8481 
0. 84 71 
0.8451 
0.8441 
0. 8431 
0.8421 
0. 8411 
0. 84 01 0.84 01 
0. 8391 
0.8391 
0.8381 
0.8381 
0. 8371 
0. 8371 
0. 8_>6I 
0.8361 
0.8361 
0. 8351 
0. 8351

0.8611
0.8571
0.8541 0.8541
0.8511 0.8511
0.8491
0.8471
0.8461
0.8441
0.8431 0.8431
0.8421
0.8411

GM=CAUEAL TRANSITADO POR NUSKINGUM
QR=CAUDAL FORRULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE^IEWO DE ENTRADA AL PRIMER SUMIDERG
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.8531
0.8551 0.8541

0.8521
0.8501

0.8341 0.8341----1----- x

0.6361
0.8361 0.8361

0.8351
0.8351

II

I

0.8461
0.8451
0.8441 0.8431
0.8431 0.8421
0.8421 0.8411
0.8411 0.8411

0.8401
I 19 I 0.8401 0.8391
I 20 I 0.8391 0.8391

0.8381

I 23 I
I 24 I 0.8371
I 25 1 0.8361
I 26 I
I 27 I 0.8361 0.8361
I 28 I 0.8351
1 29 I 0.8351 0.8351
I 30 I 0.8351 0.8351
X------- 1-----------I-------------1

I 0.8391 
1 21 I 0.8381
I 22 I 0.8381 0.8381 

0.8371 0.8371 
0.8371 
0.8361 

0.8361 0.8361
0.8351

0.8351 0.8351
0.8351 0.8351 0.8351

0.8351 0.8351 0.8341
---------- X------------- 1-------------1

I 
I 

0.9981 
0.9451 
0.9101 
0.8901 
0.8781 
0.8691 
0.8631 
0.8591 
0.8551 
0.8521 
0.8501 
0.8481 0.6481 0.8481 
0.8461 0.8461 0.8481 
0.84ol 0.8451 0.8451 
0.8441 
0.8431 
0.8421 
0.8411

0.8561 
0.6531 
0.8511 
0.8491 
0.8471 
0.8451 
0.8441 
0.8431 
0.8421 

0.8411 0.8411 
0.8401 0.8401 

0.8401 0.8401 0.8401

0,6 I 0,7 I 0,8 1------- X---------x----------x
0.9861 0.9801 0.9731
0.9321 0.9281 0.9251
0.9021 0.9001 0.8981
0.8861 0.8841 0.6831

-------- -- 0.8 731 0.8 721
0.8671 0.8661 0.8651

0.8611 0.8601
0.8571

I 0,0 1
— x----------- 1
0 I 1.0001
1 I 0.9611
2 I 0.9181 0.9151
3 I 0.8951
4 I 0.8811
5 I 0.8721 0.8711
6 I 0.8651
7 I 0.8601 0.8591
8 I 0.8561
9 I 0.8531

I 10 I 0.8511
I 11 I 0.8491 0.8481
I 12 I 0.8471
I 13 I 0.8451
I 14 I 0.8441
I 15 I 0.8431 0.8431
I 16 I 0.8421 0.8421
I 17 I 0.8411
I 18 I

1 
I 

0.9961 
0.9401 0.9361 
0.9071 
0.6881 
0.8771 0.8761 0.8751 
0.8691 0.6681 0.8671 
0.8621 0.8621 0.8611 
0.8581 0.8581 0.8571 

0.8541 
0.8521 
0. 8491 
0.8481 
0.8461 
0.8451 
0.8431 
0.8421 
0.8411 
0.8411 0.8401 

0.8401 0.8401 0.8401 
0.8391 0.6391 0.8391 0.8391 0.8391 0.8391 
0.8391 0.8391 0.8391 0.8381 0.8381 0.8381 

0.8381 0.8381 0.8381 0.8381 0.8381 0.8381 0.8381
0.8381 0.8331 0.8371 0.8371 0.8371 0.8371 0.8371
0.8371 0.8371 0.8371 0.8371 0.8371 0.8371 0.8371
0.8371 0.8371 0.8371 0.8371 0.8361 0.8361 0.6361
0.6361 0.8361 0.8361 0.8361 0.8361 0.8361 0.8361

0. 836.1 
0.8351

0.8371 0.8371 
0.8371 0.8371 
0.6371 0.8371 

0.8361 0.8361 0.8361 
0.8361 0.8361 0.8361 0.8361
0.8361 0.8351 0.8351 0.8351
0.8351 0.8351 0.8351 0.8351

0.8351 0.8351 0.8351 
0. 8351 0.8351 0. 8351
---------X-------------- 1--------- 1



0

MUSKINGUM

PARA X= 0.10 Y (DLL-TC)/TC = 1.25

TV /T£

0,3 I 0 ,4 I 0,5 I 0,6 I 0,7 I 0,8 II I I I

I 0.9151

0.6921

I

I
I
I 0.8761

I
I I I I I I I I

I
PARA TV/TE = INPINTTO -> QM/QR = 0.866

DEL CAUDAL MAXIMO OBTEMDO _ 2 
---------- ) POR EL METODO DE MUSKINGUM

POX LA TUBERIA
• i AL PRIMER SUMIDERO

0.8771 
0.8 771 
0.8761 
0.8761

0.9741
0.9431

0,1 I
------- !

1. 0001
0.9701

0,2 I
--------!

0.8801
0.8801

0.9991
0. 9671

0.9351
0.9201
0.9101

0.8741
0.8741

0. 8791
0. 8781

I 
I 
I 
I 
I 
I 
I 
I 
I 
I

QM=CAUDAL TRANSITADO POR I 
CR=CAUDAL FORMULA RACIONAL 
TV=TIEMPO DE V1AJE f---- ''
TE=TIEMPO DE ENTRADA 71 “’ 
TC=TIEMPO DE CONCENTRACION 
DLL=DURACION DE LLUVIA

0,0 I
--------'£

--------------j 

0.9941 
0.9571 
0.9331 
0.9191 
0.9091 
0.9031 
0.8981

POR FORMULA RACIONAL 
----------1 (Q M/QR)

0.9231 
0.9121 
0. 9051 
0.9001 
0.8961 
0.8931 
0.8901 
0.8881 
0.8861 
0.8851 
0.8831 
0.6821

0.9011 
0.8971 
U.8941 
0.8911 
0.8891 
0.6871 
0.8651 
0.8841 
0.8631 
0.8821 
0.8811

0.8761 
0.6751 
0.8751 
0.6751 
0.6741 
0.8741

I
I

FACTOR DE REDO CCI ON i" 1 11. 
A CAUDAL MAXIMO TRANSITADO

0.8751
0.8751 0.8741

0. 6781
0.8771
0. 8 771 U.S 771

0.8761 0.8761
0.8761 
0.8751 
0.8751 
0.8751

0. 8951
0. 8921
0.8901 0.8901

0.6881
0.8861
0.8841

0.8771 
0.6 771
0.8761 0.8761 
0.8 761 
0.8 761 
0.8751 
0.8751 
0.8 751 
0.8741 
0.8 741 
0. 8741

0.8 78 1
0.8771
0.8771
0.8761 0.8761

0.8761 0.8761
0. 8 751 0. 8 751
0.8751 0.8751
0.8751 0.8751
0.8741 0. 8741 0.8741
0.8741 0.8741

0. 8741 0. 8741 0.8741

I
I

I

0.8751 
0.8751 
0.8751 
0. 8741 0.8741 
0.8741 0.8741 
0.8741 0.8741

I

I 
I--------

0 I 1.0001 1.0001
1 I 0.9781
2 I 0. 9461
3 I 0.9271 0.9251 

0.9141 
0.9061 
0.9011 
0.8961 
0.8931 
0.8901 
0.8881 
0.8861 
0.8851

0.8841 0.8841 
0.8821 

0.8821 0.8811 
0.8811 0.8811 
0.8801 0.8801 

0.8791 
0.8781

----- £
0.9911 
0.9541
0.9321 0.9301 0.9281
0.9181 0.9171 0.9161 
0.9091 
0.90 31 
0.8 981 
0.6 941 
0.8911 
0.8691 
0.88 71 
0.8861 
0.6841 
0.8831 
0.8621 
0.8811 
0.8801

0.9991 0.9971
0.9631 0.9601

0. 9411 0. 9391 0. 9371 
0. 9241 0.9231 0. 9211 
0.9131 0.9121 0.9111 
0. 9051 0. 9051 0. 9041 0.904 1 
0. 9001 0. 9001 0. 8991 0.8991 
0.8961 0.8961 0.8951 0.8951 0.8951 
0. 8931 0.8931 0.8921 0.6921 0.8921 
0.8901 0.8901 0.8901 0.8901 0.8891 
0.8881 0.8881 0.8881 0.6881 0.8871 
0.8861 0.8861 0.8861 0.8861 0.8861 
0.88 51 0.88 51 0.6851 0.8841 0.8841 
0.8831 0.8831 0.8831 0.6831 0.8831 
0.8821 0.6821 0.8821 0.8821 0.8821 
0.6811 0.8811 0.8811 0.8811 0.8811 
0.8801 0.8801 0.8801 0.8801 0.8801 
0.8801 0.8801 0.8791 0.8791 0.8791 
0.8791 0.8791 0.8791 0.8791 0.8791 
0. 8781 0.8781 0.8781 0.8781 0.8781 
0. 8781 0.8781 0. 6781 0.8781 0.8771 
0.8771 0.8771 0.8771 0.8771 0.8771 
0.8771 0.8771 0.8771 0.8771 0.8761 
0. 8761 '■ “
0. 8761 
0. 8751 
0. 8751 
0. 8 751 
0.8741 
0.8741 
0.8741

0,9 I 
---------£------------£ 
0.9871 0.9821 
0. 9511 0. 9481

0.8881
0.8861
0.6851
0.8831 0.8831
0.8821 0.8821

0.8811 0.8811 0.8811
0.8801 0.8801
0.8791 0.8791

0.8791 0.8791 0.8791 
-------- : 0.8 781 0.8 781

0.8781
0.8771

4 I
5 I 0.9071
0 I 0.9011
7 I 0.8971
8 I 0.8931
9 I 0.8 911

I 10 I 0.8891
I 11 I 0.8871
I 12 I 0.8851
I 13 I
I 14 I 0.8831
I 15 I
I 16 I
I 17 I
I 18 I 0.8791
I 19 I 0.8781
I 20 I 0.8 78 1 0.8 781
I 21 I 0.8771
I 22 I 0.8771
I 23 I 0.8761
I 24 I 0.8761
I 25 I 0. 8761 0.8751
I 26 I 0.8751 0.8751
I 27 I 0.8751 
I 28 I
I 29 I 0.8741 0.8741
I 30 I 0.8741 0.8741
I--------£---------------£------------ £

0.9171 
0.9081 0.9071 
0.9021 
0.8981 
0.8941 
0.8911 
0.8891 
0.8871 
0.8851 
0.8841 
0.8631 
0.8821 
0.8811 
0.8801 0.8801 

0.8 791 0.8791 
0.8791 0.6791 
0.8781 0.8781 0.6781 

0.8771 0.8771 
0.8771 0.8771 

0.8761 
0.8761 

0.8 761 0.8 7ol 
0.8 75.1 
0.8751 
0.8751



I
8x

I
I
I

(DLL-TO/TC = 1.50PARA X= 0.10 Y

TV/IE

0 ,80,40,0I I

I
I
I

0.51310.9131 0.9131

I
I 0.9091 0. 9091

I
I
I

IIII

I
QM/QR = 0.898->PARA IV/TE = IN FIN I TO

I

FACTOR DE REDUCCION DEL CAUDAL MAXI RO OETENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO ThANSITADO POR EL METODO DE MUSKINGUM (Q M/QK)

U.914 1
0.9131

I 
I 
I 
I
I 
I 
I
I 
I 
I 
I

QM^CAUDAL TRANSITADC POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV-TIENPO DE VIAJE POix LA TUEERIA
TE=TIEM1PO DE ENT RADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.9171
0.9151

0.9081 
0.9071 
0.9071

0.9551
0.94 31

0,6 I
----1

0,7 I
----1

1
I

0.9481 
0.9391 
0.9331

0,1 I
--------1

0. 90 51
0. 90 51

I 
I 

1.0001

0.9091
0.9091

0 ,3 I 
---------1 
1.000.1 
0.9801 
0.9601

0,9 I 
--------- L 
0. 99x1 
0.9671 
0.9511 
0. 9411 
0.9341

0,2 I 
---------! 
1.0001 
0. 98 31 
0. 9611 
0. 94 71 
0.9381 
0.93zl 
0.9281 
0.9241 
0. 9211

0.9301
0.9261
0.9231
0.9201 0.9201

0.90 51 0.9051
0.9051 0. 9051

0. 90 51
---------- 1

0.9111 0.9111
0.9101 0.9101 0.9101

0.9101 O.910I0.9101
0.9091
0.9091
0.9081
0.9081
0.90 71
0.9071
0.9071
0.9061 0.9061
0.9061

0.9051
0.9051 0.9051
---------T----------- 1

0.9151
I 12 I 0.9141 0.9141 0.9141 

0.9131 
0.9121 
0. 9111 
0.9101 
0.9101 
0. 9091 
0.9091 
0.9081 
0.9081 
6.9071 
0.9071 
0. 9071 
0.9061 
0.9061 
0.9061 0.9061 
0. 9051 
0. 9051 
0. 9051 0.9051

I

I 13 I
I 14 I 0.9121 0.9121
I 15 I 0.9111 0.9111
I 16 I 0.9111 0.9111
I 17 I 0.9101 0.9101 
I 18 I 0.9091 0.9091
1 19 1 0.9091 0. 9091
I 20 I 0.9081 0.9081
I 21 I 0.9081 0.9081
I 22 £ 0.9071 0.9071
I 23 I 0.9071
I 24 I
I 2 5 I
1 26 1
1 27 I

0.9311
0. 9 271
0.9231
0.9211 0.9201
0.9181 0.9181 0.9181 0.9181

0.9161 0.9161 0.9161
0.9151

0.9071 
0.9071 0.9071 
0.906 1 0.9061 
0.9061 0.9061 
0.9061 0.9061 

I 28 I 0.9061 0.9061
I 29 I 0.9051 0.9051
I 30 I 0.9051 0.9051
I

0.9081
0.9081
0.9071 0.9071 0.9071
0.9071 0.9071 0.90/1 
0.9061 0.9061 0.9061 
0.9061 0.9061 0.9061 
0.9061 0.9061 0.9061 

0.9061 
0.9051 
0.9051

0.9061
0.9051 
0.9051 0.9051
0. 9051 0.9051 0.9051
-----!------ !------ 1

0.9421
0.9341
0.9291 0.9291
0.9251 0.9251
0.9221 0.9221
0.9201 0.9191
0.9181 0.9171
0.9161 0.9161

0.9151 0.9151
0.9141 0.9131
0.9121 0.9121 0.9121
0.9121 0.9121 0.9111

0.9961 0.9941
0.9711 0.9691
0.9531 0.9521
0.9421
0.9351
0.9301
0.9261
0.9221

0,5 I
------ j
0.9991 0.9981

0.9781 0.9751 0.9731 
0.9581 0.9561

0.9461 0.9451 0.9441
0.9381 0.9371 0.9361 0.9361
0.9321 0.9311 0.9311
0. 9271 0. 927 1 0. 9261
0.9241 0.9231 0.9231 
0.9211 

0.9191 0.9191
0.9171 0.9171 
u.9151 
0.9141 
0.9131

0.9151 O.915I 0.9151 
0.9141 0.9141 0.9141 
0.9131 0.9131 

0.9121 0.9121 0.9121 0.9121 
0.9111 0.9111 0.9111 0.9111 0.9111 0.9111 0.9111 

0.9101 0.9101 0.9101 0.9101 
0.9101 0.9091 0.9091 

0.9091 0.9091 0.9091 0.9091 0.9091
0.9081 0.9081 0.9081 0.9081 

0. 9081 0.9081 0.908'1 0. 9081 0.9081 0.9Uoi 
0.9081 0.9081 0.9081 0.9071 0.9071 
0.90 71 0.90 71 0.90 71 0.90 71 
0.9071 0.9071

0.9071 0.9071 0.9061 0.9061 0.9061
0.9061 0.9061 0.9061 0.9061

0.9061 0.9061 0.9061 0.9061 0.9061
0. 9061 0.9061 1 0.9061 0.9061
0.9051 0.9051

— I------ 1
0 I 1.0001 1.0001
1 I 0.9881 0.9861
2 I 0.9651 0.9631
3 I 0.9491
4 I 0.9401
5 I 0.9331
6 I 0.9281 0.9281
7 I 0.9251 0.9241
8 I 0.9221 0.9211
9 I 0.9191 0.9191

I 10 I 0.9171 0.9171
I 11 I 0.9161



I
8

I
I
I

(DLL-TO/TC = 1.75PAKA X= 0.10 Y

I TV/TE

0,0 III 1.0001

I
I
I
I
I 0.9331

I
0.930L

I
0.9291

0.9291

IIIII

QM/QR = 0.923->PARA TV/TE = INFINITOI

QM=CAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RAC I ON AL
TV=TIEMPO DE VIAJE POR LA TUEERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.9911 
0. 97 51 
0.9041

0.9301 
0.9301 
0.9301 
0.92 91 
0.92 91

0.9471
0. 94 51
0.9421

0,5 I
--------X

0,6 I
--------X

0.9991
0. 9621 
0.9691

0.9311 
0.9301 
0.9301 
0.9301 
0.9301

0,7 I
------- 1

0,8 I
------- X

0 ,3 I
-------1

0.9491
0.9461

0.9491
0.9461
0.9431
0. 9411

0.9381 
0.9371 
0.93ul

0.9511 
0.9481 
0.9451 
0.9431 
0.9411

0.9351
0.9341
0.9341

FACTOR DE REDUCC1ON DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL 
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUMi (QM/QR)

0.9301
0.9291 0.9291
0.9291 0.9291 0. 9291

0. 9291 0.9291

0.9321 
0.9311 

0. 9311 0.9311 
0. 9311 0. 9301 
0.9301 
0.9301 
0.9301 
0. 92 91

0.9311 0.9311 0.9311 
0.9311 0.9311 
0.9301 0.9301 
0.9301 0.9301 
0.9301 0.9301 
0.9291 0.9291 

0.9291 0.9291 0.9291

0,2 I 
--------- 1 
1.0001 1.0001 

0.9891 
0.9741 
0.9631

0. 9571 0.9561 
0.9521 
0.9481 
0. 94 51 
0. 94 31 
0. 9411

0.9371
0. 9361 0. 9361
0. 9351
0.9341

i!

0.9351 
0.9341

0. 9341 0.9341
0. 9331 0.9331
0. 9331 0.9321
0.9321 0.9321 
0.9321 
0. 9311

I
I
I
1
I
I
I
I
I
I
I
I 10 I 0. 9401 0. 9391 0. 9391

0.9381 0.9381

0.9321 0.9321
I 21 I 0.9311 0.9311 
I 22 I 0.9311 0.9311
I 23 I 0.9311 0.9311
I 24 I 0.9301 0.9301 
I 25 I 0.9301 0.9301
I 26 I 0.9301 0.9301 
I 27 I
I 28 I
I 29 I 0.9291 0.9291
I 30 I 0.9291 0.9291 0. 9291
I

0.9291 0.9291 
0.9291 0.9291 0. 9291 
---------!----------- 1------------1

0,9 I 
----1 

0.9981 0.9961 
0.9811 6.9791 
0.9681 0.9671 

0.9601 0.9591 0.9591 
0.9541 0.9531 0.9531 
0.9501 
0.9461 
0.9441 0.9441 
0.9421 0.9421 
0.9401 0.9401 0.9401 
0.9391 0.9391 
0. 9371 0.9371 
0.9361 0.9361

0.9351 0.9351 
0.9351 0.9351

0.9321 0.9321
0.9321 0.9321 0.9321

0. 9321 0. 9311 0.9311' 0.9311 0.9311 0.9311
0.9311 0.9311 0.9311
0.9311 0.9311 0.9311

0.9301 0.9301
0.9301 0.9301 0.9301
0.9301 0.9301 0.9301
0.9301 0.9301 0.9301
0. 9291 0. 9291 0. 9291

0.9291 0.9291 0.9291 0.9291 0.9291
0.9291 0.9291 0.9291

0.9291 0.9291 0.9291 0.9291
X----- X------ 1

0.9531 0.9521
0.9491 0.9481

7 I 0.9461 0.9451
8 I 0.9431 0.9431
9 I 0.9411 0.9411

0,4 I 
---- X 
1.0001 1.0001
0.9871 0.9851 0.9841
0.9731 0.9711 0.9701
0.9621 0.9621 0.9611
0.9551 u.9551 0.9541
0.9511 0.9501 0.9501

0.9471 0.9471
0.9441 0.9441
0. 9421 0.9421 

0.9411 0. 9401 0. 9401
0.9391 0.9391 0.9391 0.9391

I 11 1 0.9381 0.9381 0.9381 0.9381 0.9381 0.9381 0.9381
I 12 I 0.9371 0.9371 0.9371 0.9371 0.9371 0.9371 0.9361
I 13 I 0.9361 0.9361 0.9361 0.9361 0.9361 0.9361 0.9361 0.9351
I 14 I 0.9351 0.9351 0. 9351 0.9351 0. 9351 0. 9351 0.9351 0.9351
I 15 I 0.9341 0.9341 0.9341 0.9341 0.9341 0.9341 0.9341 0.9341 0.9341 0.S34I
I 16 I 0.9341 0.9341 0.9341 0.9341 0.9341 0.9331 u.9331 0.9331 0.9331
I 17 I 0.9331 0.9331 0.9331 0.9331 0.9331 0.9331 0.9331 0.9331 G.933I 0.9331
I 18 I 0.9331 0.9331 0.9331 0.9321 0.9321 0.9321 0.9321 0.9321
1 19 I 0.9321 0.9321 0.9321 0.9321 0.9321 0.9321 0.9321
I 20 I

0,1 I — I-----x----- 1
0 I 1.0001 1.0001
1 I 0.9951 0.9931
2 I 0.9781 0.9761
3 I 0.9661 0.9651
4 1 0.9581 0.9571
5 I
6 1



1

I
j

I

I EM'KiWA AL PRII'iExi SUMIDERO

(DLL-TC)/TC = 2.00YPARA X= 0.10

TV/IE

0.9751

I

0.9511

0.9501

0.94dl

I
0.9481

I
0. 94 71

IIIIIII

QM/QR = 0.942->PARA TV/TE = INFINITO

■ .......

i
i

0.9661
0.9631

I 
I 
I 
I
I 
I 
I 
I
I 
I

I 21 I
I 22 I
I 23 I

0.9801 
0.9731 
0.9681 
0.9641 
0.9621 
0.9601 
0.9581

, FACTOR DE REDUCCION DEL CAUDAL
A CAUDAL I--------- -----

0.9541 
0.9531

0.9471
---------------’£

0.9771 0. 9761
0. 9701 0.9701
0.9661 
0.9631 
0.9601 
0.9591 
0.9571

0 ,0 I
---- T —

0.9481
0. 9481 0. 9481

0.9481 0.9481
0.94 71
0.9471

- ..  0.9541
0.9541 0.9531 
0. 9531 0.9531 

0.9521 0.9521 
0.9521 
0.9511 0. 9511

0.9651
0.9621
0.9601
0.9581
0.9571 0.9571

0.9551

~ 0.9481 0.9481
0.9471 0.9471 0.9471 
0.9471 0.9471 
---------1----------- 1

I
I

I
I

QM=CAUDAL TRANSITADO POR MUSKINGUM 
QR=CAUDAL FORMULA RACIONAL 
TV=TIEMPO DE VIAJE POR LA TUBER1A 
TE=TIEMPO DE 1________  —
TC=TIEMPO DE CONCENTRACION 
DLL=DURACION DE LLUVIA

- - MAXIMO OeTENIDO POR FORMULA RACIONAL
MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QMj/QR)

I

0,2 I
--------1 —

1. 0001 1.0001
0. 9961 0.9941 

0.9831 
0.9751

0.9511 0.9511
0.9511 0.9511 0.9511

0.9501 0.9501 0.9501
0.9501 0.9501 0.9501 0.9501
0.9501
0. 94 91

I
I 26 I

I 0,0 I 0,1 I 
j-- £-------- 1------ 1 —

0 I 1.0001 1.0001
1 I 0.9981 0.9971
2 I 0.9861 0.9851 0.9841
3 I 0.9781
4 I 0.9711 0.9711
5 I 0.9671 0.9661
b I 0.9631 0.9631
7 I
8 I
9 I

I 10 1
I 11 I

0.9631
0.9611 0.9611
0.9591 0.9591
0.9571 0.9571
0.9561 0.9561 0.9561
0.9551 0.9551

I 12 I 0.9541 0.9541
I 13 I 0.9531 0.9531
1 14 I 0.9531 0.9531
I 15 I

0.9581 
0.9571 
0.9561 

0.9551 0. 9551 
0.9541 
0.9531
0.9521 0.9521

0.9521 0.9521 0.9521
I 16 I 0.9511 0.9511
I 17 I 0.9511 0.9511
I 18 I 0.9501 0.9501
I 19 I 0.9501 0.9501
I 20 I 0.9501 0.9501

0.9491 0.9491 
0.9491 0. 9491 
0.9491 0. 9491

I 24 I 0. 9491 0. 9491
25 I 0.94 81 0.94 81 0. 94 81 

0.9481 0.9481
I 27 I 0.9481 0.9481
I 28 I 0.9481 0.9481

29 I 0.9481 0.9481 0.9471
I 30 I 0.9471 0.9471
I

0.9491 
0.9491 

0.9481 0.9481 
0.9481 0.9481 

0.9481 0.9481 0.9481 
0.9481 0.9481 0.9481 

0.9481 0.9481 0.9481 
0.9471 0.9471 0.9471 
0.9471 0.9471 0.9471 

I

0,3 1 0,4 1 0,51
-- - !------1------ 1 —

1.0001 1.0001
0.9931 0.9921

0.9491 
0. 94 91 0.94 91 

0.9491 0.9491 0.9491 
0.9481 0.9481 0.9481 
0.9481 0.9481
0.9481 0.9481 0.9481 
0.9481 0.9481 0.9481

0.9491 0.9491
0.94 91 0. 94 91

0.9491 0.9491
0.9491 0.9491 
0.9481 
0.9481

0,71 0,8 I 0,9 I
-1------ 1 
1.0001 0.9991 
0.9881 0.9871 
0.9791 0.9781 
0.9721 0.9721 
0.9681 0.9671 
0.9641 0.9641 
0.9611 0.9611 
0.9591 0.9591 
0.95bI 0.9581 
0.9561 0.9561 
0.9551 0.9551 

0.9541 
0.9531 
0.9531 

0.9521 0.9521 
0.9521 0.9521 0.9511 

0.9511 0.9511 
0.9511 0.9511 

0.9501 0.9501 U.9501 
0.9501 0.9501 0.9501 
0.94 91 
0.94 91

0,6 I 
--------£----

1. 0001 1. 0001 
0.9911 0.9891 

0.9821 0.9821 0.9811 
0.9741 0.9741 

0. 9691 0. 9691 0.968.1 
0.9651 0.9651 
0.9621 0.9621 

0.9601 0.9601 0.9601 
0.9581 0.9581 
0.9571 0.9571 
0.9561 0.9561 0.9551 
0.9551 0.9551 0.9541 0.9541 
0.9541 0.9541 0.954L 
0.9531 0.9531 0.9531 
0.9521 0.9521 

0.9521 0.9521 0.9521
0. 9511 0. 9511 
0. 9511 0.9511 
0. 9501 0.9501 
0.9501 
0.9501 
0. 94 91 
0. 9491

0.9501 0.9501
0.9491 0.9491

0. 94 91 0. 94 91
0. 94 91 0. 94 91
0. 9491 0.9481

0.9481
0.9481
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65

ENIKAUA AL PMLEis S'UMIOEKO

I (DLL-TC)/TC =-1.00YPAKA X= 0.20

I TV/TE

0,5I0 ,4I0,1 10,0 I
III

0.4771

I
I I

I
I

0.4711 0.4711 IIIIII

Q^/QR = 0.467>PARA TV/TE = INF INI TO

I

0.4761
0.4761

1
I

0.5131 
0.5021 
0.4941 
0.4 901
0.4871
0.4841 
0.4821 
0.4811 
0.4791

0.4751
0.4751

0,6 I
--------- [

0.4741
0.4731

0,7 1
--------1

0.4711
----------1

0.4711
0.4711

6 I
7 I
8 I
9 I

0.4881 
0.4 8 51 
0.4831

0.4751
0.4751 
0.4741 
0.4741
0.4741

0.6631 
0.5471 
0.5171

0.6971 
0.5521 
0.5191 
0.5051 
0. 4 961 
0.4911 
0.4871 
0.4851 
0.4&31 
0.4 811 
0.4801 
0.4 7 91 
0.4781 
0.4771 
0.4761 
0.4761 
0.4751 
0.4751 
0.4741 
0.4741 
0.4741
0.4731 
0.4731 
0.4731 
0.4721 
0.4721 
0.4721

0.4731
0.4731
0.4721

0.4721 0.4721
0. 4721
0.4721
0. 4721
0.4711 0.4711

0.4711 0.4711---- i------1

0.4781 
0.4771 

0.4761 0.4761 
0.4761 0.4761 
0.4751 

0.4751 0.4751 
0.4741 
0.4741 
0.4731 
0.4731 
0.4731 
0.4731 
0.4721 
0.4721

0,9 1

0.5611 
u . 5 2 91 
0. 50 91 
0.4991 
0.4931 
0.4891 
0.4 o 6 1 
0.4841 
0.4621 
0.4801 
0.4791 
0.4781 
0.4771 
0.4771 
0.4701 
0.4751 
0.4751 
0.4741 
0.4741 
U. 4 74I 

0.4731 0.4731 
0.4731 0.4731 
0.4731 
0.4731 
0.4721

Qt^CAOLAL TKANSITADG POtx NU8KINGUN
GR=CA0bAL FORJ'OLA hACIOwAL
TV=TIEWPO DE VIAJE POK LA TLEERIA
TE=TIEMPO DE I-------------- -
TC=TIEMPO DE CONCENTKACION
DLL=DURAClCi'< DE LLUVIA

0.4731 0.4731
0.4731

0.4731 0.4731
0.4721 0.4721
0.4721 0.4721

0.4721
0.4721 0.4721
0.4721 0.4721

0.4731
0.4731
0.4721

0.4721 0.4721
0.4721 0.4721

0.4721 0.4721
0.4721 0.4721
0.4711 0.4711
0.4711

-r

1
T

I 
I 
I 
I 
•r

I
I
I 10 I 0.4801
I 11 I 
I 12 I 
I 13 I 
I 14 I 
1 15 I
I 16 I 
1 17 I

0.6 0 31 
0.5351 
0.5121 
0.5011 
0. 4941 
0.48 91 
0.4861 
0.4841 
0.4821 
0.4811 
0.4791 
0.4781 
0. 4771 
0. 4771 
0.4761 0.4761 
0.4751 
0. 4751 
0.4741 

0.4741 0.4741 0.4741 
0.474 I 0.4 741 
0.4731 0.4731 
0.4731 0.4731 
0.4731 
0.4731 
0.4721

0.4721
0.4721 0.4721
0.4721 0.4721
0.4711 0.4711

0.4711 0.4711 0.4711
I

U ,8 1 
----------T — 
U.5911 
0.5321 
0.5111 
0.5001 
8.4 93 1 
0.4691 
0.4861 
0.4641 
0.4621 
0.4801 
0.4791 
0.4781 
0.4771 
0.4771

0.6381 0.6191 
0.5421 0.5381 
0.6151 

0. 5041 0.5031 
0.4961 
0.4901 
0.4871 
0.4851 
0.4831 
0.4811

0.4951 
0.4901 
u . 4 8 71 
0.4841 
0.4821 
0.4811

0.4801 0.4801
0.4791 0.4791 0.4781
0.4781 0.4781
0.4771
0.4761
0.4761
0.4751

0,2 
----------L_ 
0.7461 
0.5581 
0.5211 
0.5061 
0.4 9 71 
0. 4 911 
0.4881 
0. 4851 
0.4831 
0.4 811 
0.4801 
0.4 7 91 
0.4781 
0.4 771 
0.4761 
0.4761 
0.4751 
0.4 7 51 
0.4741 
0.4741 
0.4741 
0.4731 
0.4731 
0.4731 
0.4 721 
0.4721 
0.4721 
0.4721 
0.4 721 
0.4711 
0. 4711

0 ,3 1

0.4731 
6.4731 
0.4721 
0.4721 
0.4721 

0.4721 0.4721 
0.4721 0.4721 
0.4711

I 
y--------T-------------1--------------1

0 I 1. 0001 0.8211
1 I 0.5711 0.5641
2 I 0.5261 0.5231
3 I 0.5081 0.5071
4 I 0.4981 0.4981
5 I 0.4921 0.4921 

0.4881 
0.4861 
0.4831 
0.4821 0.4811

0.4801 
0.4791 0.4791 
0.4781 0.4781 
0.4771 0.4771 
0.4761 
0.4761 
0.4751 0.4751 
0.4751 0.4751 

I 18 I 0.4741 0.4741 
I 19 I 0.4741 0.4741 

20 I 0.4741 0.4741 
I 21 I 
1 22 1 0.4731 
I 23 I 
1 24 I 
I 25 I 
I 26 I 0.4721 
1 27 I 
I 28 I

29 1 0.4711 0.4711 
I 30 1 
I--- 1



I
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I

QM=CAUDAL

AL PRIMSK SUMIDEKO

(DLL-TO/TC =-0.75YPAPA X= 0.20

I TV/TE

I0 ,40 ,3 I0,2 I0,1 I
II

1

I
I

I

0.4761I
I 24

0.4761

I I 0.4741 — I
— X —

QM/QR = 0.469->PARA TV/TE = INFINITO

0,0 I
------- 1

0.712T
0.5671

0.48 21 
0.4811 
0.4801

I 
I 
I
I 
I 
I 
I 
I 
I
I

0.4951 
0.4911 
0.4881 
0.4861
0.4851 
0.4831 
0.4821

0.4751
0.4751

0,5 1
--------1

0.4831 
0.4821 
0.4 81.1 
0.4801 
0.4791 
0.4791

0,6 1
--------1

0.5101 
0.8011 
0.4961 
0.4921 
0.4891 
0.4871 
0.4851

0.4791
0.4791

0.4751 
0.4751 
0.4751 
0.4751
0.4751

--------- 1 
0.8871 
0.58 91 
0.53ol 
0.5171

0.4871
0.4851

0.7521 
0.5741 
0.5321 
0.5141 
0.5041 
0. 4 98 1 
0.4 931 
0. 4 901 
0.4881 
0.4o61 
0.4841 
0.48 31 
0.4821 
0.4811 
0.4801 
0.4 7 91 
0.47 91 
0.4 781 
0.4 781 
0.4771 
0.4771 
0.4 7 71 
0.4761 
0.4761 
6.4761 
0.4751 
0.4751 
0.4751 
0.4751 
0.4751

0.4761 
0.4761 
0.47 61 

0.4751 0.4751 
0.4751 
0.4751 
0.4751

0.6821 
0.5621 

0.5301 0.5281 
0.5131 
0. 5041 
0.4971 
0.4931

0.5121 
0.5031 
0.4971 
0.4931 

0.4901 0.4901 
0.4881 
0.4861 
0.4841

FACTOR DE
A CAUDAL MAXIMO

---------X-
0. 8 0 71 
0. 58 11 
0. 53 51 
0.5161 
0. 50 51 
0.4 981 
0.4 941 
0.4 911 
0.4881 
0.4861 
0.4841 
0. 4831 
0.4 8 21 
0.4811 
0. 4801 
0.4791 
0.4 7 91 
0.4781 
0.4781 
0.4771 
0.4771 
0.4771 
0.4761 
0.4761 
0.4761 
0.4 7 51 
0. 4 7 51 
0.4751 
0. 4751 
0.4 751 
0. 4 7 41

■—I —

0.4751
0.4741

— X —

0.4751
0.4751
0.4741

— I —

0.4761
0.4761
0.4761 0.4761
0.4751
0.4751

0.4791
0.4781 0.4781
0.4781 0.4781
0.4771 0.4771

0.4771 0.4771
0.4771 0.4771
0. 4761
0.4761
0.4761

0,7 1
---------- 1 —
0.6 3 91
0.5521

0.4801
0.4791 0.4791
0.4781 0.4781 
0.4781 0.4781 
0.4771 0.4771

0.4771
0.4771 0.4771 
0.4761 0.4761 
0.4761

QM=CAUDAL TRANSITADO POK MUEKIXGUM
QR=CAUDAL FORMULA RaCIONAL
TV=TIEMPO DE VIAJE POX LA TUBEXIA
TE=TIEMPO DE EXT RADA ----------
TC=T1EMPO DE CONCENTRACION
DLL=DURACIOX DE LLUVIA

0.5201 
0.5081 
0.5001 
0.4951 
0.4911 
0.4891 
0.4071 
0.4851 
0.4g 31 
0.4821 
0.4811 
0.4 8 01

0.4801 0.4801 
0.4791 
0.4781

0.4781 0.4781
0.4781 0.4781
0.4771 0.4771
0.4771 0.4771
0.4761 0.4761
0.4761 0.4761

0.4761 
0.4761 
0.4751 
0.4751 
0.4751 
0.4751 
0.4751

0.4741 0.4741
----- 1-------------1 —

0.6581 
0.5571 
0.5261 
0.5111 
0.5021 
0.4961 
0.4921 
0.4891 
0.4871 
0.4851 

0.4841 0.4841 
0.4831 0.4831 
0.4821 0.4821 
0.4811 0.4811 
0.48U1 0.4801 
0.4791 0.4791 
0.4791 
0.4781 
0. 4781 
0.4771

I

I

5 I
6 I
7 1
8 I
9 I 

I 10 I 
I 11 I 
1 12 I 
1 13 I 0.4811

14 I 0.4601 0.4801 
I 15 I 0.4801 0.4801 
I 16 I 
I 17 I 
I 18 I 
I 19 I 
I 20 I 0.4771 
I 21 I 
I 22 I
1 23 I 0.4761 0.4761

I 0.4761 0.4761 
1 25 I 
I 26 I 0.4751 
I 27 1 
I 28 I

29 I 0.4751 0.4751 
I 30 I 0.4741 0.4741 
I------x —

REDUCCION DEL CAUDAL ?AXI MO vUlERlDU POR FOXl.ULA RACI^XAL 
TRANS1TADO POK EL METCDQ DE MUEKINCUM (QM/^R)

0,8 1 0,9 1
--------1------------1 

0.6231 0.6101 
0. 5481 0.5441 

0. 5241 0.5221 
0.50 91 
0. 5011 
0.4 961 
0.4921 
0.4 8 9 l 
0.4871 
0.4851 

0.4841 0.4841 
0.4821 
0.4811 
0. 4811 
0.4801 
0.4791 
0. 4 7 91 
0. 4781 
0. 4781 
0.4771 

0.4771 0.4771 
0.4771 0.4761 
0.4761 
0.4761 
0.4761 
0.4 7 51 
0.4751 
0.4751 0.4751 

0.4751 0.4751 
0.4751 0.4751 

0.4741 0.4741 
-----------I------------1 —

I
I--------I""

0 I 1.0001 
I 0.5991

2 1 0.5411
3 I 0.5191
4 I 0.5071 0.5061 

0.5001 0. 4 9 91
0.4941 
0.4911 
0.4881 
0.4861 
0.4 8 51 
0.4831 
0.4821 
0.4811

0.4761
0.4751

0.4751 0.4751
0.4751 0.4751



I
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I

I
I

(DLL-TC)/TC =-0.50PARA X= 0.20

I TV/TE

0 ,80,4 I0 ,3 I0,2 I0,1 I0,0 III II

I
I 11 I

I I 13 I

0.5191I 18 I

I 0.5181

I
I

0.5151

I
II11III

QM/QR = 0.508->PARA TV/TE = INF INITO

I

0.5241
0.5231

I-
I 
I 
I 
I
I 
I 
I 
I
I 
I

6 I
7 I
8 I
9 I

---------1
0.8601 
0.6401 
0.5881 
0.5651

MAXIMO OBTEMDO POR FORMULA RACIONAL 
METODO DE MUSKINGUM (QM/QR)

0.7731
0.6251

0,5 I--- 1

0.5211
0.5211
0.5201

0,6 I
--- 1

0.5331
0.5301

0.5201
0.5201

0,7 1--- 1
I
I

0.5411
0.5361
0.5331

0.5181 
0.5171 
0.5171 
0.5171 
0.5161

0.5181 
0.5171 
0.5171

0.7441 0.7201
0.6181 0.6131

0.5821 0.5801
0.5621 0.5611
0. 5511 0. 5501
0. 5431 0.5431
0.5381 0.5381

0.bill 
0.6321 
0.5b5I 
0.5641 
0.5521 
0.5441 
0.5391 
0.5351 
0.5311 
0.5291 
0.5271 
0.5251 
0.5241 
0.5231 
0.5221

0.5161 
0.5161 
0.5161 
0.5151 
0.5151 
0.5151

0.7011 
0.6081 
0.5751 
0.5581

0.5261 
0.5251 
0.5231 
0.5221

0.5151
0.5151

0.5991
0.5711

0.5161 
0.5151 
0.5151 
0.5151
0. 5151

FACTOR DE REDUCCION DEL CAUDAL 
A CAUDAL MAXIMO TRANSITADO POR EL

QM=CAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERO 
TC=TIEMPO DE CONCENTRACION 
DLL=DURACION DE LLUVIA

0. 54 51
0. 5391
0. 5351
0.5321
0. 52 91
0.5271
0.5251
0. 5241
0. 5231
0.5221
0. 5211 0. 5211
0. 5201 0.5201
0.5191 0.5191

0.5191 0.5191

0.5161
0. 5151
0. 5151
0. 5151
0.5151 0.5151

0.5171 0.5171
0.5171 0.5171

0.5161 0.5161 0.5161
0.5161 0.5161

0.5261 
0.5251 
0.5231 
0. 5221 0.5221 

0.5211 0.5211 0.5211 
0.5201 0.5201 
0.5201 0.5201 

0.5191 0.5191 0.5191 
0.5181 0.5181 
0.5181 0.5181 
0.5171 0.5171 
0.5171 0.5171 
0.5171 0.5171 
0.5161 0.5161 
0.5161 0.5161 

0.5161 0.5161 
0.5151 
0.5151 
0.5151 0.5151 
0.5151 
0.5141 
-----

0,9 I 
--------1 

0.6841 0.6711 
0.6031 
0.5731
Q. 557I 0.5561 
0.5481 0.5471 
0. 5411 
0.5361 
0.5331
0. 5301 0.5301
0. 5281 0.5281 

0.5261 
0.5241 
0.5231

0.5151
0.5141 0.5141---- X------1

0.5771
0.5601
0.5491 0.5481
0.5421 0.5421
0.5371 0.5371

0.5341 0.5341 0.5341
0.5311
0.5281 0.5281

0.5271 0.5271 0.5261
0.5251 0.5251

0.524 I

0. 5311 0.5311
0. 5291 0. 5291

0.5251 
0.5231 

0.5221 0.5221 
0.5221 0.5211 
0.5211 0.5211 
0.5201 0.5201 
0.5191 0.5191 0.5191 

0.5191 0.5191
0'518I 0.5181 0.5181 0.5181 0.5181

0.5181 0.5181 0.5181 0.5181
0.5171 0.5171 0.5171 0.5171

0.5171 0.5171 
0.5161 0.5161 
0.5161 O.SloI 

0.5161 0.5161 0.5161 
0.5151 0.5151 0.5151 
0.5151 0.5151 0.5151 
0.5151 0.5151 0.5151 
0.5151 0.5151 0.5151 
0.5141 0.5141 0.5141

I

— I----- 1------ 1
0 I 1.0001 0.9231
1 I 0.6591 0.6481
2 I 0.5951 0.5911
3 I 0.5691 0.5671
4 I 0.5551 0.5541 0. 5531
5 I 0.5461 0.5451

0.5401 0.5401 
0.5361 0.5351
0.5321 0.5321
0.5301 0.5291

I 10 I 0.5281 0.5271 
0.5261 0.5261

I 12 I 0.5241 0.5241
0.5231 0.5231

I 14 I 0.5221 0.5221
I 15 I 0.5211 0.5211
I 16 I 0.5201 0.5201
I 17 I 0.5201 0.5191

0.5191 0.5191 G.5191
I 191 0.5181 0.5181 0.5181
I 20 I 0.5181
I 21 I 0.5171 0.5171
I 22 I 0.5171 0.5171
I 23 I 0.5171 0.5171
I 24 I 0.5161 0.5161
I 25 I 0.5161 0.5161 0.5161
I 26 I 0.5161 0.5161
I 27 I 0.5151 0.5151
I 28 I 0.5151
I 29 I 0.5151 0.5151
I 30 I 0.5151 0.5151
I
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I
I

I
I (DLL-TO/TC =-0.25PARA X= 0.20 Y

TV/TE

0 ,80,40,1 I0,0 II

I 0.7341

I 0.6081

I

0.5701
0.5691I 13 I

I
0.8641

I

I
I 28 I

I 0.5601
IIIIIII

I
QM/QR = 0.552->PARA TV /TE = INF INI TO

FACTOR DE REDUCCION DEL CAUDAL RAXIiYO OLTEnIDO POP FORMILA RACIONAL 
A CAUDAL fl-JAXIFO TKANSITADO POk EL KETOLO DE MJSKINGUM (QW/QR)

0,6 I
--------- [

0,7 1
------- 1

I
I

QEi=CAUDAL TRANSITADO POR MJbRINGUR
QR=CAUDAL FORMULA RACIONAL
TV=TIEKPO DE VIALL POR LA TuBERIA
TE=TIERPO DE ENTRADA AL PRIPER SUPJDERO
TC=TIENPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.5611
0.5611

0. 6761 
0.6321

0.5631
0.5631
0.5621

0.5901 
0.5851 
0.5611

0.5621
0.5621
0.5611

0.5701 
0.5681 
0.56 71

0.56 0.1 
0.5601 
---------1

0. 56 61 
0. 5651 
0.5641 
0.5641 
0. 5631 
0.5631 
0.5621 
0.5621 
0.5621
0. 5611 
0.5611 
0.5611

6 1
7 I
8 I
9 I

0,2 I 
---------X 
0.8921 
0.6911 
0. 6381 
0.6151 
0.6011 
0.5921 
0.5861 
6. 58 21 
0.5791 
0.5761

0.56 51 
0.5651 
0.5641 
0.5631 
0.5631 
0.5621

0,5 I
--------1— I

0 I

0.5631 
0.5631 

0.5621 0.5621

0. 76 91
0.6641

0.6291 0.6271
0.6111 0.6101

0.6221 
0.6061 
0.5961 

0. 58 91 0.5881
0.5841 0.5831 
0.5801 0.5801 
0. 57 71 0.57 71 
0.5751 
0.5731

0 ,3 I 0,4 1
------- X----------x 
0.8511 0.8181 0.7911 
0.6821 0.6761 0.6691 
0.6351 
U.O13I 
0.6001 
0.5921 
0.5861

0,9 1 
---------- X 

0.7501 0.7341 0.7211
0.6581 0.6541 0.6491
0.6251 0.6221 0.6201
0.6071 0.6061 0.6051

0. 5991 0.5981 0.5971• 0. 5961 0.5961 0. 5951
0.5911 0.5901 0.5901 0.5891 0.5881 0.5881 
0. 5851 0. 5851 0.5851

u.5821 0.5811 0.5811 0.5811
0.5781 0.57b I 

0.5751 
0.573L

0.5681 
0.5681 0.5671 0.5671 
0.5671 0.5671 0.5671 
G.566I 0.5661 0.5661 
0. 5651 0.5651 0.5651 
0.5641 0.5641 
C. 564I 0.5641 0.56 41 

0.5631 0.5631 
0.5631 0.5631 
0.5621 0.5621 

0. 5621 0.5621 
0.5621 0.5621 
0. 5611 0.5611 
0. 5611 0.5611 0.5611 
0. 5611 0.5611 0.5611 
0.5601 0.5601 0.5601 

0.5601 0.5601 0.5601 0.5601 
0.5601 0.5601 0.5601 0.5601

I

0.5781 0. 578 1
0.5761 0.5751

0. 5741 0.5741
0.5721 0.5721
0.5701
0.5691
0.5681

0. 58 41 
0. 58 01 
0. 57 71 
0. 5751 0. 5751 0.5741 
0.5731 0.5731 0.5721 
0.5711 0.5711 0.5711 

0.56 91 0.56 91 
0.5681 0.5681 
0. 56 71 0.56 71 

0.5661 0.5661 0.5661 
0.5661 0.5651 
0. 5651 0.5651 
0. 5641 0.5641 
0. 5641 0. 5641 
0.5631 0.5631 
0.5631 0.5631 
0. 5621 0.5621 
0.5621 0.5621 
0. 5621 0.5611 
0. 5611 0.5611 
0. 5611 0.5611 
0. 5611 0.5611 

0.5601 0.5601 0.5601 
0.5601 0.5601 
0.5601 0.5601 
--------- X------------1

--------- 1----------- X 
1.0001 0.9421

1 I 0.7091 0.7001
2 I 0.6451 0.6421
3 I 0.6181 0.6161
4 I 0.6031 0.6021
5 1 0.5941 0.5931

0. 5871 0.5871 
0.5831 0.5321 
0.5791 0.5791 
0.5761 0.5761 0.5751

0.5731 0.5731
0.5721 0.5711 0.5711
0.5701 0.5701 0.5701

0.5691 0. 5691
0.5681

0. 5671 0.5671
0. 5661 0.5661
0.5651
0.5651
0.5641
0.5631
0.5631
0.5631
0. 5621 0.5621
0. 5621 0.5621
0. 5611 0.5611
0. 5611
0.5611
0. 5601 0.5601
0.5601
0. 5601

I-
I. 
I 
I 
I 
I 
I 
I 
1 
I 
I
I 10 I 0.5741 0.5741
I 11 I 0.5721 0.5721
I 12 I 0.5711 0.5701

0.5691 0.5691 
I 14 I 0.5681 0.5681
I 15 1 0.5671 0.5671
I 16 I 0.5661 0.5661
I 17 I 0.5651 0.5651
I 18 I 0.5651 0.5651
I 19 I 0.5641 0.5641
I 20 I 0.5641 0.5641
I 21 I 0.5631
I 22 I 0.5631
I 23 I
I 24 I 0.5621 0.5621
I 25 I 0.5611 0.5611
I 26 I 0.5611 0.5611
1 27 I 0.5611 0.5611

0. 5611 0.5611
I 29 I 0.5601 0.5601 

' I 30 I 0. 5601 0. 5601
I
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I (DLL-xC)/'xC = 0.00PARA A= 0.20 Y

TV/TE

0 ,8U,0o , I 0,5U ,3 I0,2 I'0,110,0 1I •rII

I
I 0.6141

I 0.6111 0.5111

I

I 1 23 I

I
I TI1■£III

I QM/QR » 0.594>PARA TV'/IE = INF INI TO

I

j_2_ frAXIisO 031 LN I DO POR FORMULA AACIONAL
IhAiNJSlTADO PON EL MLTODG DE N'UDaInGOIA (QiX/QK)

1
1

0.6031 
0.60 31

r
I

0,7 1
------- '£

I
L--------- X

1. 0001
---------1 
0.9521 
0.7411 
0. 68 51 
0.6601 
0.6451

0.6021
---------- 1

0.6021
---------- X

0.6121 
0.6101 
O.6091 
0.6081

I'
I
I
1
I
I
I 
I
I
I
I

QN=CAULAL TRANSITADO POh AOSKINGUN
01<=CAUDAL FORiNULA RACIONAL
TV-l'IEFiPO DE VIADE PON Lx's T0L£.MA
TE=TIEMPO DE EN1KADA AL PrIEEa SOMIDEaO
TC=TIEMPO DE CONCEx\TRACIOA
DLL=DURACION DE LLUVIA

0. 8 731 
0.6531 
0.8411 
0.6331 
0.6281 
0.6 24 1

0.0161 
0.6141 
0.6121 
0. Olli 
0.6101 
0.6 u 91

0.6051 
0.6081 
0.6041 
0.6041 
0.6031 
0.6031

0,9 I 
--------- 1 
0.7621 
0.6921 
0. 86 31 
0.6481 
0.63ol 
0.6311

0.6221
0.6191

0. 8 501 
0.7181 
0.6751 
0. 8 551 
0.6421 
0. 6 341 
0.6281 
0.6241

0.8771 
0. 7 2 51 
0.6701

0.6031
0.6031 0.6031

0. 6071 
0.6061 
0.6061 
0.6051 
0.6 0 51 
0.6041 
O.6041 
0.6031 
0.6031 
0. 6031 
0.6031
0. 6021 0.6021 
0.6021

0. 7891 0. 7741 
0. 7011 0.6971 
0. 6 681 
0.6501 
0. 6 3 91 
0.6321 
0. 6271 
0. 6231 
0.6201 
0.6171 
0.6151 
0. 6131 
0. 6121 
0. 6111 
0.6101 
0.6091 
0. 6 081 
0. 6071 
0.6061 
0. 6 06.1 
0.6 0 51 
0.6051 
0. 6041 
0. 6 04 1 
0. 6041 
0. 6031 
0.6031 
0.6031 
0.6021

FACTOR DE REDUCC1ON DEL CAUDAL 
A CAUDAL NAXIFO 1---------------- ----

— I 
0 I
1 I 0.7511
2 1 0.6891
3 I
4 I

0.6041 
0.6041 
0.6041 

0.6031 0.6031 
0.6031 

0.6031 0.6031
0.6021 0.6021 0.6021 
0.6021 0.6021 0.6021 

0.6021 0.6021 0.o02I

---------£ 
0.9111 
0. 73 21 
0.68 21 
0.0581 0.6 561 
0.0441 
0.6 3 51 
0.0 2 91 
0. 6251 
0. 6211 
0. 6181 
0. 6161 
8. 6141 
0.6131 
U.611I 
0. 6101 
0. 6 0 91 
0. 6081 0.6 Obi 

8.6071

0.6041
0.6041
0.6031
0.6031
0.6031 0.6031
0.6021 0.6021

0.6021 0.6021 0.6021
0.6021 0.6021
---------1------------1

0.6651 
0.6 4 91 
0.6381 
0.6321 
0.6271 0.6261 
0.6231 
0.6201
0.6171 0.6171 
0.6151 0.6151 
0.6131 0.6131 
0.6121 
0.6 101 
0.6091 
0.6091
0.6081 0.u 0 81 
0.6071 0.6071 
0.6061 0.6061 
0.6061 0.6061 
0.6051 0.6051 
0.6051 0.6851 
0.6041 0.6041 

0.6041 
0.6U41 
8.6031 
0.6031

6 I
7 I

8.6431 
0.6351 
0,6291 
0.6 241 
0.6211 
0.6181 0.6181

0.6161 0.6161 
0.6141 0.6141 
0.6121 0.6121 
0.6111 0.6111 
0.6101 0.6101 
0.6091 0.6091 
0.6081 0.6081 
0.6071 0.o07I 

0.6071 0.6071 
0.6061 
O.uOOI 
0.6 O 51 
0.6 0 51 
0.6 041 
0.6041 
0.6 0 31 
0.6031 
0.6031 
0.6031

0.6071
0.6061 0.6061 0.6061
0.0051 0.6051 0.6051

8.6051’0.6051 
0.8851 
0.6041 
0.6 8 4 I

0.6091 0.6091
0.6081 0.60ol

I 17 I 0.6081 0.6081 0.6071
1 18 I 0.6071 0.6071
1 19 I 0.6061 0.6061
I 20 I 0.6061 0.6061
I 21 I 0.6 0 51 0.6 0 51
1 22 1 0.6051 0.6051

0.6041 0.6041
I 24 I 0.6 04.1 0.6 041
I 25 I 0.6041 0.6041
I 26 I 0.6031

■ I 27 I
1 28 I 0.6031 0.6031
I 29 I 0.6021 0.6021
1 30 I 0.6021 0.6021
!■

U.o281 8.8081 
8.712'1 0.7061 

0.6 701 
0.6521 
0.6401 
O.u331 
0.6271 
0.6231 

0.6211 0.6201 0.6201 
0.6181 0.6171 

0.6151 
0.6131 
0.6121 
0.6111 
0.6101 
0.6 0 91 
0.6081 
0.6071 
0.6071

0.6621 
0.6471

5 I 0.6371 0.6361 
0.6301 0.6301 
O.b26I 0.6251

8 I 0.6221 0.6221
9 I 0.6191 0.6191

I 10 I 0.6171 0.6161
I 11 I 0.6151
I 12 I 0.6131 0.6131
I 13 1
I 14 I ■0.6101 0.6101
I 15 I
I 16 I
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I
I
I

(DLL-TO/'l'C = (J. 2 5PAKA X- 0.20 Y

TV/'IE

I 0 ,b0,0 1I

I

II
I 1

I
I I

I
I

0. 608QA/QE>IAEA 1V/TE = INF INITOI
I

I

GN=CAUDAL TKANSITADG PGR MJSKINGUA
CR^CAUDAL FOR MJ LA RACIONAL
TV=TIEMPO DE VIAJE PGR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIME SUMDERO 
'10=11 EfriPO DE CONCENTRACION
DLL=DURACION DE LLUV IA

I 
1 
1 
1 
1 
1 
I 
I 
1
1 
1 
1

1
I
I
I

I
I

0.7221
0.7181

0.6991
0.6991

0.6971
----------T

0.70 71 
0.7061 
0. 7 0 51 
0.7041 
0. 7 0 31

0.6971 
0.6971 
---------- r

0,5 I 
------------ j 

0.9211

0.7011 
0.7011 
0.7001 
0.7001

0.6971
0.6971
0.6971
-------------j

0,6 I
--------1

0,7 1
--------!

I
I

0,1 I 
---------- 1 
0.9971 
0.6421 
0. 7651 
0.7591 
0. 74 31 
0.7341

0.7121
0.7101

0.7031 
0.7021 
0.7011 
0.7011 
0.7001 
0.7001 
0.6 9 91 
0. 6991

0,9 I 
---------- ! 
0.8621 
0.7931 
0.7631 
0.7461 
0.7351 
0.7281 
0.7231 
0.7191 
0.7151 
0.7131 
0.7111 
0.7091 
0.7071 
0.7061 
0.7051 
0.7041 
0.7031 
0.7021 
0.7021 
0.7011 
0.7001 
0.7001 
0.6991 
0.6991 
0.6991 
0.6981 
0.6981 
0.6981 
0. 6971 
0.6971 
0.6971 
----------L

0,2 1 
----------1 
0.9861 
0. b331 
0. 7811 
0.7 5 71 
0.7421 
0.7331 
0.7261 
0.7221 
0.7181 
0.7151 
0.7121 
0.7101 
0.7081 
0. 70 71 
0.70ol 
0.7051 
0.7041 
0.7031 
0.7021 
0.7011 
0.7011 
0.7001 
0.7001 
0. 6991 
0. 6991 
0. 6991 
0.6981 
0.6981 
0.6971 
0.6971 
0.6971 
--------- T

0.7061 
0.7051 
0.7041 
0.7031
0.7021 
0.7021 
0.7011 
0.7011
0.7001 
0.7001 
0.6991 
0.6991
0.6981 
0.6981 
0.6981 
0.6971
0.6971 
0.6971 
----- !

0.8741
0.7971
0.7651
0.7471
0.7361
0.7291
0.7231
0.7191
0.7161
0.7131
0.7111

0.7021 
0.7011 
0.7001 
0.7001 
0.6991 
0.6991 

0.6991 0.6991 
0.6981 0.6981 
0.6981

0.9031 
0.8071 
0.7691 
0.7501 
0.7381 
0.7301 
0.7241 
0.7201 
0.7161 
0.7141 
0.7111 
0.7091 
0.7081 
0.7061 
0.7051 
0.7041 

0.7031 0.7031 
0.7031

----------!
1.0001 
0.8521 
0.7891 
0.7611 
0.7451 
0.7341
0.7281 0. 7271 

0.7221 
0.7181 

0.7151 0.7151 
0.7131 
0.7101

0.7121 
0.7101 

0.7091 0.7081 
0.7071 
0.7061 
0.7051 
0.7041 
0.7031 
0.7021 0.7021 
0.7021 
0.7011

0.7071
0.7051
0.7041
0.7041
0.7031
0.7021 0.7021
0.7011
0.7011
0.7001
0.7001
0.6991 0.6991
0.6991
0.6981
0.6981

0,3 I 
------------ [ 

0.9631 
0.8261 
0.7781 
0.7551 
0.7411 
0.7321 
0.7261 
0.7211 
0. 7171 
0.7141 
0.7121 
0.7101 
0.7081 0.7081 
0. 7071 
0.7061 
0.70 51 
0.704 I 
0.7031 
0.7021 
0.7011 
0.7011 
0.7001 
0.7001 
0.6991 
0.6991 
0.6981 
0.6981 
0.6981 
0.6971 
0.6971 
0.6971 
------------j

0.8881 
0.8011 
0. 76 71 
0. 74 91 
0.7371 
0.7291 
0.7241 
0.7201 
0.7161 
0. 7131 
0.7111 
0. 7091 0.7091 
0. 7081 0.7071 
0.7061 
0. 7051 
0.7041 
0. 70 31 
0.7021 
0.7021 
0.7011 
0.7011 
0.7001 
0.7001 
0. 6991 
0. 6991 
0.6 981 
0. 6981 
0. 6981 
0. 6971 
0.6971 
0.6971 
----------T

FACTOR DE REDUCCTON DEL CAUDAL FAXI LG OBTENIDO PGR FGRMLA RACIONAL 
A CAUDAL LAXILO TRANSITADO POR EL LETODG DE LUSRlNCUF (CF/QR)

0 ,4 I 
•---- 1
0.9411 
0.8191 0.8131 
0.7751 0.7721 
0.7531 0.7521 
0.7401 0.7391 
0.7311 0.7311 
0.7251 0.7251 
0.7211 0.7201 
0.7171 0.7171 
0.7141 0.7141 

0.7111 
0.7091 
0.7081 
0.7071 
0.7051 
0.7041

--- ! 
0 I
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I 

10 1
1 11 I
I 12 I 
1 13 I 

14 I
1 15 I 
1 16 I 
I 17 I 

18 I
I 19 I

20 1
21 I 0.7001
22 I 0.7001
23 I

1 24 1
I 25 I

26 1
1 27 I 0.6981 0.6981

28 I 0.6981 0.6981
29 I 0.6971

I 30 I
I--- 1

0.6991
0.6981 0.6981
0.6981 0.6981

0.6981 0.6981 0.6981
0.6971 0.6971
0.6971 0.6971
0.6971 0.6971
----- T------- T
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I (DLL-TG)/TC = 0.500.20 YPflFA X

TV/TE

I 0,90,60,1 I0 ,0 II

I

I

1 IIIIII

Qf./QK = 0.765= INFINITOPAEA TV/TE

C'E=CAUDAL TKANSITADO POE EUSKTNGUE
CE=CAUDAL FOEfULA RACIONAL
1V=TIEEPO DE VIAJE POE LA TUBEETA
TE=TIEEPO DE ENTEADA AL PRIEEF SUMDEEO
1C=TIEKiPO DE. CONCENTRACION
DLL=DURACION DE LLUVIA

I 
I 
I 
1 
I 
1 
1 
I 
1 
I 
1
I
I
I
I
1
1 
I

0.7861
0.7841

----- L 
1.COOL 
0.9101 
0. 8591 
0.8341 
0.8201

0.7751
0.7751
0.7751

0,5 1 
----- ! 
0.9701 
0.8841

0.7791
0.7791

0.7741
0.7741
0.7731---- L

I
1

0,7 1
---- !

0 ,8 I
---- !

0.7771 
0.7761
0.7761
0.7761
0.7751 
0.7741 
0.7741 
0.7741 
0.7731

0 ,3 I 
----------T 
0.9941 
0.8961 
0.8531 
0.8301 
0.8181 
0.8091 
0.8021 
0.7971 
0.7941 
0.7911 
0.7891 
0.7871 
0.7851 
0.7841 
0.78 31 
0.7811 
0.7801 
C.7801 
0.7791 
0.7781 
0.7771 
0.7771 
0.7761 
0.7761 
0.7751 
0.7751 
0.7751 
0.7741 
0.7741 
0.7741 
0.7731

0.9581 
0.8791 
0.8451 
0.8261 
0. 6151 
0.8071 
0.8011 
0.7961 
0.7931 
0.7901 
0.7881 
0.7861 
0. 7851 
0.7831 
0. 7821 
0.7811 
0.7801 
0.7791 
0.7791 
0.7781 
0.7771 
0.7771 
0.7761 
0.7761 
0.7751 
0.7751 
0.7751 
0.7741 
0.7741 
0.7741 
0.7731 

-----------!

0.9361
0.8701
0.8401
0.8231
0.8131
0.8051
0.8001
0.7961
0.7931

0.7771 
0.7771 
0.7761 
0.7761 
0.7751
0.7751 
0.7741 
0.7741 
0.7741 
0.7741
0.7731 
---------- 1

1 
I 

0.9261 
0.8661 
0.8381 
0.8221 
0.8121 
0.8051 
0.7991 
0.7951 
0.7921 
0.7901 
0.7881 
0.7861 
0.7841 
0.7831 
0.7821 
0.7811 
0.7801 
0.7791 
0.7781 
0.778 1 
0.7771 
0.7771 
0.7761 
0.7761 
0.7751 
0.7751 
0.7741 
0.7741 
0.7741 
0.7731 
0.7731 

-----------L

0,2 1 
----------1 
1.0001 
0.9031 
0.8561 
0. 8321 
0.8191 
0. 8 0 91 
0.8031 
0.7981 
0.7941 
0.7911 
0.7891 
0. 78 71 
0. 78 51 
0.7841 
0.78 31 
0.78 21 
0.7811 
0. 78 01 
0.77 91 
0.7781 
0.7781 
0.7771 
0.7761 
0.7761 
0.7751 
0.7751 
C.7751 
0.7741 
0.7741 
0.7741 
0.7731

0.7861 
0.7841 

0.7831 0. 7831 
0.7821 
0.7811 
0.7801 
0.7791

0.7771 
0.7771 
0.7761 

0.7761 0.7761 
0.7751 
0.7751 
0.7751 

0.7741 0.7741 
0.7741 
0.7741 
0.7731

0. 9471 
0.8 751 
0. 8421 
0. 8251 
0. 8141 
0.8061 
0. 8001 
0.7961 
0.7931 
0.7901 0.7901 
0.7881 
0.7861 
0. 78 51 
0.78 31 
0.78 21 
0.7811 
0.7801 
0.7791 
0.7791

0.7881 
0.7861 
0.7841 
0.7831 
0.7821 
0.7811 
0.7801 
0.7791 
0.7781 

0. 7781 * 0.7781 
0.7771 
0.7771 
0.7761 
0.7761 
0.7751 
0.7751 
0.7751 
0.7741 
0.7741 
0.7741 
0.7731 
----------!

0.7851
0.7841

0.7821 0.7821
0.7811 0.7811
0.7801 0.7801
0.7801
0.7791
0.7781 0.7781
0.7771
0.7771
0.7761

0.8361
0.8211
0.8111 0.8101
0.8041 0.8031
0.7991 0.7981
0.7951 0.7951
0.7921 0.7921
0.7901 0.7891

0 ,4 I 
----------1 
0.9811 
0.8891 
0.8501 0.8471 
0.8291 0.8271 
0.8171 0.8161 
0.8081 0.8071 
0.8021 0.8011 
0.7971 0.7971 
0.7941 0.7931 
0.7911 0.7911 
0.7891 0.7881 
0.7871 0.7871 
0.7851 
0.7841

0.7821 
0.7811 
0.7801 
0.7791 

0.7781 0.7781 
1 20 1 0.7781 0.7781 
1 21 1 0.7771 
1 22 1 0.7771 
1 23 1 0.7761 
1 24 1 0.7761 
1 25 1 0.7751 0.7751 
I 26 1 0.7751 
1 27 I 0.7741 
1 28 1 0.7741 
I 29 I 0.7741 

0.7731

23 1
24 1
25 1
26 1
27 I
28 1 
2 9 I

I 30 1
1

FACTOR DE EEDUCCION DEL CAUDAL EAXI NO OBTENIDO POE FORMJLA RACIONAL 
A CAUDAL NAXIEO TRANS1TADO FOR EL EETODO DE HJSRINCUN (CN/QEi)

--1------------ 1
0 I 1.0001
1 I 0.918 I
2 I 0.8621
3 I
4 I
5 I
6 I
7 I
8 I
9 I

1 10 I
11 I 0.7871 0.7871
12 I
13 I
14 I

1 15 I
16 I
17 I
18 I

1 19 I
20 I
21 1
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I

'IE.

I (LLI-TG)/TC = 0.7 5X= 0.20 Y

TV/TE

0,60,5 I0 ,4 I0 ,3 I0 ,2 [0,1 I0 ,0 I1
III

I
I

I

— T —— T —

QE/QK = 0.8 26>INFINIIOE AEA IV/IE

I 
1 
1 
1
I
1 
I 
I 
I

F?CICK DE:
A CAUDAL

CE=CAUDAE, II-ANSI1ADU PDF EU SKIN GUE 
(F=CAULAL FOP.EULA FACICNAL 
lV=TIEEiPO DE VIAJE POP LA IULEEIA

IIEEPO Di EM1FADA AL PPIEEP SUEIDLKO 
IC=lILf PO DE: CONCEN’I PACION
DLL=DUFACION DE. LLUVIA

1
1

----------1
1.0001

0.8391
0.8381

0.8461
0.8451
0.8441
0.8431

I
I

0,7 1
--------J

0 ,8 I
--------!

0. 8381 
0.8371 
0. 8 371 
0. 8361 
0. 8361 
0.8 361 
0. 8351 
6. 8 351 
0. 8351 
0. 8 341 
0.8 34 I

0.8371 
0.6361 
0.8 3b I 
0.8 36 1 
0.8351 
0.8351 
0.8351 
0.8341 
0.8341 

— 1

0.9851 
0.9281 
0.8 S 91 
0.8821 
0.8721 
0.8651 
0.8601 
0.8561 
0. 8521 
0.8 501 
0. 8 4 61 
0.8461 
0.8451 
0.8441

0.9711 
0.9211 
0.8 951 
0.8801 
0.8711 
0.8641 
0.8591 
0.8551 
0.8521 
0.8501 
0.8481 
0.8461 
6.8451 
0.8431 
0.8421 
0.6411 
0.8401 
0.8401 
0.8 3 91

0.8921
0.8781
0.8691 0.8681
0.86 31 
0.858 1 
0.8541 
0.8511

O'. 88 41 
0.8731 
0.8661 
0 « 8 6 GI 
0.8561 
0.8531 
0.8501 

0.8481 0.8481 
0.8471 
0.84 51 
0.8441 
0.8431 
0.8421 0.8421 
0.8411 
0.8401

----------!
1.0001

0.9581 0.9531
0.9141 0.9111

0. 8901
0.8771

O.8381 
0.8381 
0.8371 
0. 8371 
0.8361 
0.8361 
0.8361 
0.8351 
0.8351 
0.8351 

0.8 34 1 0. 8 341
— T —

0.9981 0.9911
0.9371 0.9321
0.9041 0.9011
0.8851
0.8741
0.8661
0.8611
0.8561
0.8531
0.8501

0.8411
0.8401

0.8391 0.8391
0.8391
0.8381

0.8381 0.8371
0.8371
0.8371
0.8361
0.8361
0.8351
0.8351
0.8351
0.8351
0.8341

— ! __

0.8371 
0.8371 
0.8361 
0.8361
0.6351
0.8351 
0.8351 
0.8351
0.8341

— T —

0.9781 
0.9251 
0. 8971 
0. 8811 
0. 8 711 
0.86 51 
0. 8591 
0.8551 
0.8521 
0. 8501 
0.8481 
O.b461 
0.8451 
0.8 4 31 

0.8421 Ju.8421 
0.8411 
0. 8411 
0. 84 01 
0.8391 
O. 8 391 
0. 8381 
0.8371 
0. 6371 
0. 8 371 
0.8361 
0. 8361 
0.8 351 
0.8 351 
0.8351 
0. 8341 
0.8341

— ! —

0.84II 
0.8411 
0. 8 4 01 
0.8391 
0.8 381 * 0.8 381

O.o 38 I 0.8 38 1 
0.8371 0.8371 
0.8371 
0.8361 
0.8361 
6.8361 
0.8351 
G.b351 
0.8351 
0.8341 
0.6341

— L —

0.8621 
0.8581 
0.8541 
0. 8511 

0.8491 0.8491 
0.8471 
0.8461 
0.8441 
0.8431 
0.8421 
0.8411 
0.8401 
0.8401

1.0001 
0.9 4 11 
0.9061 
0.6871 
0.8751 
0.66 71 
0.8 6 J 1 
0.8571 
0.8531 
0.8511 
0.8491 
0.8471 
0.84 51 
0.8441 
0.8431 
I;. 8 4 21 
0.8411 
0.8401 
0.8 3 91 
0.8391 
0.8381 
0.8 381 
0.8 371 
0.8371 
0.8361 
0.8361 
0.6351 
0.6351 
0.8 351 
0.8351 
0.u341 

--- £----

--£- 
1.0001 
0. 9471 
0. 9'081 
0.8881 
0. 8 7 6 I 
0.8681 
0.8621 
0.8571 
0.8531 
0.8 511 
0.8 4 91 
0.8471 
0.84 51 
0.8441 
C . 8 4 31 
O.b42I 
0. 8411 
0.8 4 01 
0.8 391 
0.8391 
O'. 8 381 
0. 8 381 
0.8371 
0.8 371 
0.8361 
0.8361 
0.8361 
0.8 351 
0.8 351 
0.8 351 
0.8 341 

.__£---

-- I
0 I
1 1
2 I
3 I
4 1
5 I
6 I
7 I
8 I
9 I

10

1
I
1
I
1
1
1
1
1
I
1
1
1 11

12 I
13 1
14 1
15 I
16 I
17 I
18 I
19 I

I
1

2 3 1
24 1
25 1
26 I
2 7 I
28 1
29 1
30 I

0.84 71 
0.8461 
0.8441 
0. 8 4 31 
0.8421 
0.8411 
0.8401 
0. 8391 

0.8391 0.839'1 
20 1 0.8381 

1 21 I 0.8381 
22 1 0.8371 

0.8371 
0.8361 
0.8361 
0.8361 
0.8351 
0.6351 
0.8351

1
1
I
1
1
I
1
I
1
I--------1 —

0,9 1 ----- 1 
0.9641 
0.9171 
0.8931 
0.8791 
0.8701 
0.8631 
0.8581 
0.8541 
0.8521 
0.8491 
0.6471 
0.8461 
0.8441 
0.8431 
0.8421 
0.8411 
0.8401 
0.8401 
0.8391 
0.8381

LELUCC1ON DEL CAUDAL FAXliO OblEMDC POP ECKEULA KACICNAL 
EAX1EC 1KANSI1ADO PGP EL EEIODC DE, EUEFINGUE (CE/GP)



93I

I
Cl'I IV

ENIKADA AL PKIi-EK SUM EEEC

1. UO(DLL-rlC)/TC0.20I/F.A XI TV /'IE

0 ,b03 I0 ,30,2 1 L0,110,0 I
[

I
I

I
I
I
I
I

QE./QR = 0.8 74>INF INITOPA KA IV/TE

1
1

0. 8£21
0. 8£01
0. 88 91
0.8881

0.8941
0.8921
0.8911

0,8 I
--------1

0,7 I
--------!

1.000T 
0.9671 
0.9411 
0.9261 
0.9171 
0.9101 
0.9051 
0.9011

0,5 I
--------- 1

0,9 I 
------ 1 

0.9861 
0.9521 
0.9331 
0.9211 
0.9131 
0.9071 
0.9031 
0.8991 
0.8971 
0.895 1 
0.8931 
0.8921 
0.8911 
0.88 91 
0.8891 
0.8881 
0.8871 
0.88b 1 
0.8881 
0.8851 
0.8851 
0.8841 
0.8841 
0.8831 
0.8831 
0. 8b 31 
0.8821 
0.8b 2 I 
0.8b21 
0.8811 
0.8811

— 1

----------1 
.1.0001 
0.9771 
0.9471 
0.9301 
0.9191 
0.9121 
0.9061

0.9941 
0. 9571 
0.9361 
0. 92 31 
0.9141 
0.9081 
0.9041 
0.9001 
0.8971 
0.8951 
0.8941 
0. 8921 
0.8911 
0.8901 
0. 8891 
0.8881 
0. 8871 
0.8861 
0.8861

0.8871 
0.8861 
0.8861 
0.88 51 
0.8841

0. 9 971 
0.9601 
0.9 3 71 
0.9241 
0. 9151 
0. 9091 
0.9041 
0.9001 
0. 8981 
0. 8961 
0.8 £41 
0. 8921 
0.8 £11 
0.8901 
0.8891 
0.8881 
O.8871 
0.8861 
0.8861 
0. 8851 
0.8851 
0. 88 41

0.8841 
0. 88 31 
0. 88 31 
0. 88 31 
0.8821 
0.8821 
0.8821 
0.8811

— ! —

0.8831
0.8821
0.8821
0.8821
0.8821
0.8811

— T —

0.8891
0.8881
0.8871
0.8871
0.8861
0.8851
0.8851
0.8841
0.8841 0.8841
0. 8831

0.88 51 
0. 8841 
0.8841 
0.88 31 
0.88 31 
0.88 31 
0.8821 
0. 8 b 2 I 
0. 88 21 
0.8821
0.8811

— 1 —

CAULAL TKANSllAEO FOE OUbhlNGUF 
CK=CAULAL hOEEULA RACICNAL

TIERPO DE VIAJE POE LA lUbEElA
TE=TIEEFO DE
'1C=TIERFO DE CO NC EM RAC I ON
LLL=LURACIGN EE LLUVIA

1.U00 1 
0.9641 
0.9391 
0.9251 
0.9161 
0.9091 
0.9041 
0.9011 

0.8 981 0.8 881 
0.8 961 0.8 961 
O.b94I 
0.8931 
0.8911 
0.8901 0.8901 
0.8891 
0.8881 
0.8871 
0.8871 
0.8861 
0.8851 
0.8851 
0.8841 
0.8841 
0.8831 
0.8831 0.8831 

0.8831 
0.8821 
0.8821 
0.8821 
0.8821 
0.8811 

— 1 —

I 
1.0001 
0.9821 
0.9491 
0.9311 
0.920 1 
0.9121 
0.9071 
0.9021 0.9021 

0.8991 
0. 8 971 
0.8£51

I
I — 

0.9901 
0.9541 
0.9341 
0.9221 
0.9141 
0.9081 
0.9031 
0.9001 
0.8971 
0.8951 
0.8931 
0.8921 
0.8911 
0.8901 
0.8891 
0.8881 
0.8871 
0.8861 
0.8861 

0.8851* 0.8851 
0.8851 
0.8841 
0.8841 
0.8831 
0.88 31 
0.88 31 
0.8821 
0.8821 
0.8821 
0.8821 
0.8811

— L —

-- T- 
1.0 0 0 L 
0.9741 
0.9451 
0.9281 
0.9181 
0.9111 
0.9061 
0.9021 
0.8 £ 91 
0. 8£61 
0. 8 £41 
0. 8 931 
0.8911 
0.8 SOI 
0.8891 
0.8881 
0.88 71 
1.88 71 
0.8861 
0.8851 
0.8851 
0.8841 
0.8841 
0.8841 
0.88 31 
C. 88 31 
0. 8831 
0. 88 21 
0.8821 
0.8821 
0.8811 

— T —

----------
1.0001 
0.9701 
0.9431 
0.9271 
0.9171 
0.9101 
0.9051 
0.9011 
0.8981 
0.8961 
0.8941 
0.8931 
0.8911 
0.8901 
0.88 91 
0.8881 
0.8871 
0.8871 
0.8861 
0.8851 
0.88 51 
0.8841 
0.8841 
0.8841 
0.8831 
0.88 31 
0.8821 
0.8821 
0.8821 
0.8821 
0.8811

— I —

I
I--------1 —
1
1
1
1
1
1
1
1
1
I
1

1
I
1
I
1
1
1
I
1
1
1
1
1 2 7 1
1 2b I

2 9 I
30 I

0.8831 
0.8831 
0. 88 31 
0.8b21 
0.8821 
0.8821 
0.8821 
0.8811 

--1------------ 1 —

0.8991 
0.8971 
0.8951
0.8931 0.8931
0.8921
0.8901
0.8891
0.8881
0.8*881 0. 8881
0.8871
0.8861
0.8861
0.8851
0.8851
0.8841 0.8841
0.8841
0.8831
0.8831
0.8831
0.8821
0.8821

1 29 I 0.8821
1 30 I 0.6811
I--------1 —

0 I
1 I
2 I
3 1
4 I
5 1
6 I
7 I
8 I
9 I

10 1 
I 11 1

12 1
13 1 

1 14 I
15 I
16 I
17 I
18 I
19 1 
2 0 I
21 I
22 1
23 I
24 I
25 I
26 I 
2 7

FACILE DE REDUCCION DEL CAUDAL f-AXU-C CE'lEEIDC ECh FOREULA RAC1CNAL
A CAUDAL EAXIEU IRANSI'IALC FOR EL EL'IOLC DE EUDE1NCUE (CI/gFi)
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I (DLL-IC.)/TC = 1.250.20 Y

TV/IE

0 ,80 ,4 I0,3 I0,2 I0,10 ,0 I[1
II

I
I
I

0.917T

QM/QR = 0.911>PARA TV/TE = INF INITO

CP=CAUEAL TRANSITADO POP I.UEETNGUI 
CE=CAUEAI. FORFULA RACIGNAL

TIEPPO DE VIAJE PGR LA TULLRIA 
TE=TIERPO DE EN1RADA AL PRIFER SUMEERO 
IG=ITEMPO DE CONCENT FACTOR 
DLL=DUFACTOR LE LLUVIA

I 
1 
I 
1 
1 
1 
1
1 
I 
I 
1 
1

]
I
I

I
I

0.9261
0.9251
0.9241

0.9231
0. 9221

0,5 1
-------- 1

0,6 1
--------!

I 
I-

1.0001
0.9831
0.9651

0,9 I ----- ! 
0.9981 
0.9751 
0.9601 
0.9511 
0.9441 
0.9391 
0.9361 
0.9331 
0.9311 
0.9291 
0.9281 
0.9261 
0.9251' 
0.9241 
0.9231 
0.9231 
0.9221 
0.9211 
0.9211 
0.9201

1.6001 
6.9811 
0.9631 
0.9531 
0.9461 
0.9401 
0.9371 
0.9341 
0.9321 
0.9301 
0.9281 
0.9271 
0.9261 
0. 9251 
0.9241 
0.9231 
0.9221 
0.9221 
0.9211 
0.9211 
0.9201

1.0001 
0.9771 
0.9611 
0.9511 
6.9441 
0.9401 
0.9361 
0.9331 
0.9311 
0.9291 
0.9281 
0.9271 
0.9251 
0.9241 
0.9241 
0.9231 
0.9221 
0.9211 
0.9211

0,7 I
--------1

1.0001 
0.98 71 
0.9681 
0.9561 
0.9481 
0.9421 
0.9381 
0.9351 
0.9321 
0.9301 
0.92 91 
0.9271 
0.9261 
0.9251 
0.9241 
0.9231 
0.9221 
0.9221 
0.9211

0.9331
0.9311
0.9291

0.9171
0.9171

— T —

0.9181 
0.9181 
0.9181

0.9181 0.9181 
0.9171 
0.9171

0.9231
0.9221 0. 9221

0.9211
0.9211

0.9191 
0.9181 
0.9181 
0.9181 
0.9181 
0.9171 
0.9171 

— r —

----------1.
1.0001 
0.9901 
0.96 91 
0.9571 
0.9481 
0.9421 
0.9381 
0.9351 
0.9321 
0. 9301 
0.92 91 
0. 9271 
0.9261 
0.9251 
0.9241 
0.9231 
0.9221 
0.9221 
0.9211 
0.9211 
0. 9201 
0. 9201 
0.9191 
0.9191 
0.9191 
0.9181 
0. 9181 
0.9181 
0.9181 
0.9171 
0. 9171

— I —

0. 9491 
0. 94 31 
0.9381 

0.9361 0.935T 
0.9331 
0.931 I 
0.9291 
0.9281 0. 9271 

0.9261 
0. 9251 
0.9241 
0. 9231 
0.9231

0.9211
0.9201 0.9201 

0.9201 
0.9191 0.9191 
0.9191 0.9191 
0.9191 0.9191 
0.9181 0.9181 
0.9181 0.918T 
0.9181 0.9181 
0.9181 0.918T 

0.9171 
0.9171

— T —

------!
0 I
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I

10 I
I 11
I 12

0.9201
0.9191 0.9191 0.9191
0.9191 0.9191 0.9191

0.9191 0.9191
0.9181 0.9181
0.9181 0.9181
0.9181 0.9181
0.9181 0.9181 0.9181
0.9171 0.9171 0.9171
0.9171 0.9171 0.9171

„T------------1------------- 1 —

0.9191 0.9191
0.9191 0.9191
0.9181
0.9181
0.9181

0.9171
0.9171

0.9171 0.9171
------------T------------- 1

I
I

I 13 I
14 I
15 I 0.9231
16 I

I 17 I
1 18 I 0.9211 
I 19 I 
I 20 I
1 21 I 0.9201
I 22 I 
I 23 I 
I 24 I 
1 25 I

26 I
27 I

I 28 I
I 29 I 0.917T 
I 30 I 
T--------1 —

FACTOR DE REDUCCION DLL CAUDAL RAXINO OBTENIDC PGR FCRRULA RACIGNAL 
A CAUDAL f-AXIfG IRARSIIADC PGR IL REICLC DI RUERINCUi (QR/QR)

-----!------ 1 
1.0001 1.0001 
0.9951 0.9921 
0.9731 0.9711 
0.9591 0.958T 
0.9501 
0.94 31 
0.9391

1.0001 
0.9851 
0.9661 
0.9551 0.9541 
0.9471 0.9461 
0.9411 0.9411 
0.9371 0.9371 
0.9341 0.9341 
0.9321 0.9321 
0.9301 0.9301 
0.9281 0.9281 
0.9271 0.9271 
0.9261 0.9261 
0.9251 0.9251 
0.9241 0.9241 
0.9231 
0.9221
0.9221 0.9221
0.9211 0.9211

0.9211 0.9211 0.9211
G.920I 0.920T 0.9201

0.9201 0.9201 0.9201 
0.9191 0.9191 0.9191 

0. 9191 
0.9191 
0.9181 
0.9181 
0.9181

1.0001 
0. 9791 
0.9621 
0.9521 
0.9451 
0.9401 
0.9361 
0.9341 
0.9311 
0.9301 
0.9281 
0. 9271 
0. 9251 
0.9241 
0.9241 
0. 9231 
0.9221 
0.9221 
0. 9211 
0.9201’ 0.9201 
0.9201 0.9201 0.9201 
0.9201 0.9201 0.9201 
0.9191 
0. 9191 
0. 9191 
0.9181 
0.9181 
0.9181 
0. 9171 
0.9171 
0.9171

— T —
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I

(DLL-TG)7TC = 1.500.20 YP2RA X

TV/IE

I
I

4
0.9661

I
I

1 0.9461I

IIIIIII

QM/QR = 0.93 9>PARA IV/TE = INF INITO

GF=CAUEAL TRANSITADO PGR MJSEINGUF
CR=CAUDAL tORMJLA RACIONAL
IV^’IEf^PO DE VIAJE POR LA I UBER IA
IE=TIEMPO DE ENTRADA AL PFIt^ER SUMDERO
'1C=TIERPO DE CONCENIFACICN
DLL=DUFACION DE LLUVIA

1.0001
0.9941

I
I

0.9461 
0.9451 
0.9451 
0.9451

0.9471 
0.9461 
0.9461 
0.9461 
0.9451 
0.9451 
0.9451 
0.9451 
G.945I

0.9451 
0.9451

0.9451
0.9451
0.9451
0.9451 
0.9451 
---------- 1

0.9651 
0.9611 
0.9591 
0.9571 
0.9551 
0.9541 
0.9521 
0.9521 
0.9511 
0.9501 
0.9491

0.9471
0.9471
0.9471

0.9531 
0.9521 
0.9511 
0.9501 
0.9501 
0.9491 
0.9481 
0.9481 
0.9481

0.9591 
0.9571 
0.9551 
0.9541 
0.9531 
0.9521 
0.9511 
0.9501 
0.9501 
0. 9491 
0.9481 
0.9481 
0.9481 
0. 9471 0. 9471 

0.9471 
0.9461 
0.9461 
0.9461 
0.9461 
0.9451 
0.9451 
0.9451 
0.9451 
0.9451

0,1 I
--------

1.0001 
0.9991 
0.9861 
0.9761 
0.9701 
0.96 51 
0.9621 
0.95 91 
0.9571 
0.9551 
0.9541 
0.9531 
0.9521 
0.9511 
0.9501 
0. 94 91 
0.94 91 
0.9481 
0.9481 
0.9481 
0. 94 71 
0. 9471 
0.9471 
0.9461 
0.9461 
0.9461 
0.9451 
0.9451 
0.9451 
0.9451 
0.9451

0.9731 
0.9681 
0.9641 
0.9601 
0.9581 
0.9561 
0.954 I 
0.9531 
0.9521 
0.9511 
0.9511 
0.9501 
0.9491 
0.9491 
0.9481 

0.9481 0.9481 
0.9471 
0.9471 
0.9471 
0.9461 
0.9461 
0.9461 
0.9461 
0. 9 4 51 
0. 9451 
0. 9451 
0.9451 
0. 9451 

----------- !

0,7 I
--------T —

0,9 1 
---- X 
1.0001 
0.9891 
0.9781 
0.9711 
0.9661 
0.9631 
0.9601 

0.9581 0.9571 
0.9561 
0.9541 
0.9531 
0.9521 
0.9511 
0.9501

0,2 I
--------X —

1.0001
0.9981
0.98 51
0.9751

0,3 1
--------X —

11
12 I
13 I
14 I
15 I
16 I
17 I

I 18 I
1 19 I
1 20 I 0.9471

21 I 0.9471 0.9471
1 22 I 0.94 71 
1 23 I

24 I

0,0 I
--------X —

1.0001
1.0001

0,6 I 
--------X — 

1.0001 
0.9921 
0. 9801 
0.9731 
0.9671 
0. 9631 
0. 9601 
0.9581 
0. 9 561 
0.9541 
0.9531 
0.9521 
0.9511 
0.9501 
0.9501 
0. 9491 
0.9491 
0.9481 
0.9481

0 ,8 I ---1 — 
1.0001 
0.9911 
0.9791 
0.9721 
0.9671 
0.9631 
0.9601

0.9491 
0.9491 
0.9481 
0.9481 
0.9471 
0.9471 
0.9471 
0.9461 

0.9461 0.9461 
0.9461 0.9461 
0.9461 0.9461 
0.9451 
0.9451 
0.9451 
0.9451 
0.9451 
-----X

0,4 I----X —
1.0001
0.9961
0.98 31

I
X----1 —
1
1
I
I
1
I
1
1 
I
I

1.0001
1.0001
0.9881 0. 9871 

0.9761 
0.9701 
0.9661

0.9621 0.9621
0.9591 
0.957 I 
0.95 51

1 10 I 0.9541
1 11 I
1
I
1
I
I
1

0.9461 
I 24 I 0.9461 
I 25 I 0.9461 
1 26 I 
1 27 I 
I 28 I 
1 29 I

30 I 0.9451

0 I
1 I
2 I
3 I 0.9771

I 0.9711
5 I
6 I
7 I
8 I
9 I

0.9551 
0.9541 
0.9531 
0.9521 
0.9511 
0.9501 

0.9501 0.9501 
0.9491 
0.9491 
0.9481 
0.9481 

0. 9471* 0.9471 
0.9471 0.9471 
0. 9471 0.9471 
0.9461 
0.9461 
C.9461 
0.9461 
0.9451 
0.9451 
0.9451 
0.9451 
0.9451 
----- X

0,5 I 
----X —

1.0001 
0.9931 

0.9821 0.9811
0.9741 0.9741

0.9691 0.9691 0.9681
0.9641 0.9641
0.9611 0.9611 
0.9581 0.9581 
0.9561 0.9 561 
0.9551 0.9551

0.9531 
0.9521

0.9531 
0.9521 
0.9511 0.9511 
0.9511 0.9511 
0.9501 0.9501 
C.949I 0.9491 

0.9491 0.9491 0.9491 
0.S48I 0.9481 0.9481 
0.9481 0.9481 
0.9471 0.9471 

0.9471 
0.9471 
0.9461 0.9461 
0.9461 0.9461 
0.9461 0.9461 
0.9461 0.9461 
0.9451 0.9451 
0.9451 0.9451 
0.94 51 
0.9451 
0.9451 0.9451

FACTOR DE REDUCCION DEL CAUDAL fAXIl^O OB1ENIDO POR FORMULA RACIONAL 
A CAUDAL FAXlf-U TRANSI1ALO POR EL 1ETCDO DE NUS'EINCUR (QN/QR)
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I
I
I
I ENTHADA AL SUKIDEKO

(DLL-TO/TC =-1.00PARA X= 0.30 Y

I TV/TE

0. 5871

0.5751

I
I 0.5711

I
I
I

I1III

= 0.560— >
PARA TV/TE - INFINITO

RbDUCCION DEL CAUDAL RAXlLO O 
KAXIFO TPANEITADG PCa EL i____

7'" DulEwlDO PGR FURRULA RAC1OXAL 
RETODG DE MJEKIXGUM (QR/QR)

0.5721
0.5721

0.5701
0.5651

0.5731 
0.5721 
0.5711

0.5601
0.5681

0.5721
0.5711

0.5701 
0.5701

0.5681 
0.5681 ---- 1

0.5691 
0.5691 
0.5691 
0.5691

0.7431 
0.6261 
0.6011 
0.5911
0.5851 
0.5811

0.5771 
u.5761 
0.57 51 
0.574 I

0.5691 
0.56 91 
0.5691 
0. 5691 
0.5681 
0.5681 
0.5681

0.5731 
0.5731 
0.5721 
0.5721
0.5711 
0.5711

0,9 1 
----- 1 

0.6481 
0.6081 
0.5941 
0.5871 
0.5831 
0.5791 
U.57ol 
0.5761
0.5751

0.5741
0.5731

0.5691 
0.5691

FACTOR DE 
A CAUDAL

0.5681 
0.5681 0.5681

0.5681 
0.5 681 0.5681 

0.5681 
0.5681

0.5701
0.5691 0.5691
0.5691
0. 5 691

0.5691
0.5691
0.5691 0.5691
0.5691 0.5691 
0.5691 0.5691 
0.5691 0.5681 
0.5 68'1 
0.5681 
0.5681 
0.5681

0,6 1
-------1 —

0,7 1
------- ! —

0.6671
0.6131
0.5961
0.5881
0.5831
0.5801

0,0 I 
-------

1.0001

0.5771 
0.5761 0.5761

0. 5751 
0.5741 
0.5731 
0.5721 
0. 572'1 
0.5711 
0.5711 
0.5711 

0.5701 0.5701 
0.5701 0.5701 

0.5701 
0.5691

0,2 I
-------L —

0.7831 
0.6301 
0.6031 
0.5 9 2'1 
0.5861 
0.5811 
0.5791 
0.5771 
0.576'1 
0.575'1 
0.5741 
0.5731 
0.5721 
0.5721 
0.5711 
0.5711 
0.5711 
0.5701 
0.5701 
0. 570'1 
0.56 91 
0.56 91 
0 . 56 9 1 
0.56 91 
0.56 91 
0.56 91 
0. 5681 
0. 5681 
0. 56 81 
0.56 8 1 
0.5681

0.5701 
0.5701 

0.5701 0.5701 
0.5701 
0.5691 
0.56 91

0. 5691 0.56 91
0.5691
0.5691

0.568'1 0.5681
0.5681 0.5681

0.5681 
0.56 81 
0.5681 
0.5681 
--------- £

0,4 I
--------£----

0.6941 
0.6191 
0.5981 
0.5891 
0.5841 
0.5801 
0.5781

QR=CAUDAL TRANS1TADO FOR RUSKINCUM
QR=CAUDAL FORMULA RACIONAL
TV=TIERPO DE VIAJE POR LA TUBERIA
TE=TIERPO DE I________  - —
TC=TIERPO DE CONCENTRACION
DLL=DURACIOR DE LLUVIA

0 I
1 1 0.6411
2 1 0.6 061
3 1 0. 5931
4 1
5 1
8 1

0.5691
0.5681 0.5681
0.5681 0.5681
0.5681 0.5681
0.5681 0.5681 
0. 5681 0. 5681

0.5761 
0.5751 
0.57 41 0.5 74'1 

0.5731 0.5731 
0.5731 0.5731 

0.5721 
0.5721 

0.5711 0.5711 
0.5711 0.5711

0.5701 0.57ul
0.5701 0.5701
0.5701 0.5701

0.5701 0.5701
0.56 91 0.56 91

0.5691 0.5691 
0.5691 0.5691 
0.5691 0.5691 
0.56 91 0.56 91 

0.5 0 81 
0.5681 
0.5681 
0.5681

0,3 1
---- r —

0.7141
0.6221
0.6001
0.5901
0.58 51
0.5811

0.5791 0.5781
0.5771 0.5771
0.5761 0.5751
0.5751 0.5741
0.5741

0.5731 0.5731
0.5721 0.5721 0.5721
0.5721 0.5721
0.5711 0.5711
0.5711 0.5711
0.5711

0,1 1 
--------£---  

0.8461 
0.6351 
0. 6051 
0.5 921 
0.5861 

0. 5821 0. 5821 
0.5791 0.5791

7 1 0. 5771
8 '1
9 1

I 0. 5741 
I 11 1 0.5731 
1 12 1 
I 13 1 
1 14 I 
I 15 I 0.5711 
1 16 1 
I 17 I 
1 18 1 
I 19 1 0.5701 
1 20 1 
1 21 1 
1 22 1 
1 23 I 
1 24 I 0. 5691 
1 25 1 
1 26 1 
1 27 1 
1 28 I 
I 29 1 
I 30 1 
I---1

1£--- £ —
1
1
I
1
I
1
1
1
1
1
I 10

0,8 1----£ — 
0.6561 
0.6101 
0.5951 
0.5881 
0.5631 
0.5801 

0.5781 0.5781 
0.5761 
0.5751 
0.5741

0,5 1 ----£ — 
0.6791 
0.6151 
0.5971 
0.58 91 
0.5841 
0.5801 
0.5781 
0.5771 
0.5751 
0.5741 
0.5731 
0.5731 
0.5721 
0.5721 
0.5711 

0.5711 0.5711 
0.5711 0.5701 0.5701 

0.5701 0.5701 0.5701 0.5701 
0.5701 0.5701 0.5701 
0.5701 0.5701 0.5701 

0.5691 0.5691 
0.5691 0.5691

0.5681 
0.5681 
0.5681

0.5681 0.5681
0.5681 0.5681
0.5681 0.5681
---------£------------£



98

I
I
I

(DLL-TC)/TC =-0.750.30 YPALA XI TV/TE

0 ,80,6U ,40,110,0 II

I 0.6091

I
I

I
I

I
I 0.5691

I
I

I LI

I
0. 565>PAEA TV/TE = INF INITO

I

I

QF=CAUDAL TFANSI TADO POP NUSKINGUE
QR=CAUDAL FOKMJLA EACIONAL
TV=1TEEPO DE VIAJE POP. LA TUELEIA
TE-1TEEPO DE ENTEADA AL PEIFEK SUMDEEO 
TC=TIEEPO DE CONCENTRACION 
DLL=DURACION DE LLUVIA

0,2 1
----------1
0.8331

0.5701
0.5701

I
I

0.5681
---------- r

0,7 I
----------],

0.6731
0.6141
0.5961
0.5871
0.5831
0.5801
0.5781
0.5761
0.5751
0.5741
0.5731

0.5711 
0.5711

I
I

0.5701 
0.5691

I
I
I
I
1
I
I
I
1
I
I

0. 5691 
0.5691 
0.5691 
0.5691 
0.5691 
0. 5681 
0.5681 
0. 5681 
0.5681 
0.5681 
0.5681 
---------- L

0.6031 
0.5911 
0.58 51 
0.5811 
0. 5791 
0.5771 
0.5751 
0.5741 
0.5731 
0.5731 
0.5721 
0.5721 
0.5711

0.576 1 
0.5751 
0.574 I

I 
I 

0.7021 
0.6201 
0.5981 
0.5891 
0.5831 
0.5801 
0.5781 
0.5761 
0.5751 
0.5741 
0.5731 
0.5721 
0.5721 
0.5711 
0.5711 
0.5711 
0.5701 
0.5701 
0.5701 
0.5691 
0.5691 
0.5691 
0.5691 
0.5691 
0.56 91 
0.5681 
0.5681

0.6861 
0.6171 
0.5971 
0.5881 
0.58 31 
0.5801 
0.5781 
0.5761 
0.5751 
0.5741 
0.5731 
0.5721 
0.5721 
0.5711 
0.5711 
0.5711 
0.5701 
0.5701 
0.5701

0.5681 
0.568 1 
0.5681 
6.5681 
0.56ol 
---------- £

0.5691 
0.5681 
0.5681 
0.5681 
0.5681 
0.5681 
0.5681 
----- £

0.5861 
0. 5821 
0.5791 
0.5771 
0.5761 
0.5741 
0.5741 
0.5731 
0.5721 
0.5721 
0.5711 
0.5711 
0.5701 
0.5701 
0.5701 
0.5701 
0.56 91 
0. 5691 
0.5691 
0.5691 
0.5691 
0.56 91 
0.5681 
0.5681

0.5691 
0. 5691 

0.5691 0.5691 
0.5691

-----------T 
0.9041 
0.6 4 51 
0.6 0 71 

0.594 1 0. 5931 
0.5861 
0.5821 
0.5791 
0.5771 
0.5761 
0.5751 
0.5741 
0.573 1 
0.5721 
0.5721 
0.5711 
0.5711 
0.5701 
0.5701 
0.5701

0. 56 91 
0.56 91 
0. 56 91 
0. 56 91 
0. 56 91 
0.5681 0.5681 
0.5681 
0.5681 
0.5681 
0. 5681 
0.5681 
---------- £

FACTOR DE REDUCCION DEL CAUDAL EAXI6O OBTENIDO PUR FOREULA RACIONAL 
A CAUDAL MAXIEO TRANSITADO POL EL METODO DE EUSKINGUFi (Q6/QR)

0,9 1 ----- £ 
0.6621 
0.6111 
0. 5951 
0.58 71 
0. 5821 
0.5791 
0.5771 
0.5761 
0.5751 
0.5741 
0.5731 

0. 5721 0. 5721 
0.5721 0.5721 
0.5711 0.5711 

0.5711 
0.5701 

0.5701 0.5701 
0.5701 0.5701 
0.5701 

0.56 91* 0.56 91
0.5691 0.5691 
0.5691 
0.5691

0.5701 
0.5701 
0.5701 
0.5701 0.5701

0.56 91 0.56 91 
0. 5691 0. 5691 
0.5691 0. 5691 
0. 5691 
0. 56 91 
0. 5681 
0. 5681 
0. 5681 
0.5681 
0.5681 
0.5681 
---------- £

0.5691
0.5691
0.5691
0.5691
0.5691
0.5691
0.5681 
0.5681
0.5681 0.5681
0.5681 0.5681
0.5681 0.5681

0,5 1 
--------£

0.7491 0.7231 
0.6281 0.6241
0.6011 0.6001 
0. 5901 0.5891
0.5841 0.5841 
0.5811 0.5811 
0.5781 O.o78l 
0.5771 
0.5751 
0.5741
0.5731 0.5731
0.5731 0.5731
0.5721 0.5721
0.5711 0.5711
0.5711 0.5711 
0.5711 0.5711

- £------ £ 
0 I 1.0001
1 I 0.6531
2 I
3 I
4 I
5 1
6 I
7 1
8 I
9 I 

1 10 I 
I 11 1 
I 12 1 
I 13 1 
I 14 I 
I 15 I 
I 16 I

17 1 
I 18 I 
I 19 I 0.5701 
I 20 1 
I 21 I 
I 22 I 
I 23 I 
I 24 1 
I 25 I 
1 26 I 
I 27 I 
I 28 I 
I 29 I 
I 30 I 
I

0,3 1 
---------- £ 
0.7841 

0. 6 3 91 0.6 331 
0. 6 0 51 
0.5921 
0. 58 51 
0. 5811 
0.5791 
0.5771 
0.5751 
0.5741 
0.5731 
0.5731 
0.5721 
0. 5721 
0.5711 
0. 5711 0.5711 

0.5701 0.5701 0.5701 
0.5701 0.5701 
0.5701 0.5701 
0. 5701 0,5691 

0.5691 
0.5691 
0.5691 
0.569T 

0. 5691 0.5691 
0.5681 0.5681 
0.5681 0.5681 
0.5681 0.5681 0.5681 
0.5681 0.5681 0.5681 
0.5681 0.5681 0.5681 
0.5681 0.5681 
-----------£-------------£
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I
I

(DLL-TC)/TC -0.50PARA X= 0.30I
TV/TL

I o ,b0 ,30 ,0 LI

I

0.6041

I 0.6001

I
I
I
I
I
I

I III
QM/QR = 0.58 4- >= INFINITOPARA IV/TEI

QR=CAUDAL TRANSITADO POR RjUSKINGU6
QR=CAUDAL FORMJLA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIERPO DE ENTRADA AL PRIEER SUMDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

I 
I 
1
I 
I 
I
I 
I 
I
I 
I

0.6521
0.6311

---------- 1
1.000 I

0.5891 
0.5891 
0.5891 
0.5891 
0.5881

0.5951
0.5941
0.5931
0.5931
0.5921

0.5901 
0.5891 
0.5891 
0.5891 
0.5891 
0.5891 
0.5881

0.5911
0.5911
0.5901

0.5901 
0.5891
0.58 91

0.5891 
0.5891 
0. 5881 
---------- T

0.6771 
0.6421

0.6161
0.6101

0.5961 
0.5951 
0.5941
0.5941 
0.5931 
0.5921

0,4 1
----------[

0.5911 
0.5911

0. 5891 
0.5891
0. 5891 
0.5891

0.6101
0.6061
0.6031
0.6011
0.5991

0.6671
0.6381
0.6231

0.58 91 
0.5891 
0.5891 
0.5891 
0.5891 
0.5881 
---------- T

0,6 1
--------r

0,7 1 
---------- £ 
0.7431 
0. 6 6 31 
0. 6361 
0. 6221 
0.6141 
0. 6091 
0. 6051 
0.6021 
0.6001 
0. 5991 
0.5971 
0. 5961 
0.5951 
0.5941 
0.5931 
0.5931 
0.5921

0.6021 
0.6001 
0.5991 
0.5971 
0.5961 
0.5951 
0.5941 
0.5931 
0.5931 
0.5921

1
1

0.5891 
0.58 91 
0.58 91 
0. 5891 
0.5881 
------------ j

0,1 1 
---------- r 
0.9351 
0.6981 
0.6491 
0.6291 
0.6191 
0.612,1

I 
1 

0.8401 
0.6831 
0.6441 
0.6 2 71 
0.6171 
0.6111 
0.6071 
0.6031 
0.6011 
0.5991 
0.5981 
0.5971 
0.5951 
0.5951 
0.5941 
0.5931 
0.5931 
0.5921 
0.5921 
0.5911

0.6551
0.6321
0.6201
0.6131
0.60810.6121

0.6081 0.6071
0.6041
0.6021
0.6001

0.5981 0.5981
0.5971 0.5971
0.5961 0.5961
0.5951
0.5941
0.5931
0.5931
0.5921

0.5901 
0.5901 
0.5901 
0. 5891 0. 5891 
0.5891 
0.5891 
0. 5891 
0.5891 
0.5881 
---------- 1

0,2 I 
-------- 
0.8821 
0.6901 
0.6471 
0.6281 
0.6181 
0.6111 
0. 6071 
0.6041 
0.6011 
0.5991 
0.5981 
0.5971 
0.5961 
0. 5951 
0.5941 
0. 5931 
0.5931 
0.5921 

0.5921 0. 5921 
0.5911 0.5911 

0.5911 
0.5911 
0.5901 

0.5901 0.5901 
0.5901

FACTOR DE RLDUCC1OR DEL CAUDAL 1AXIRO OBTEN1DO POR FORMILA RACIONAL 
A CAUDAL MAXI RO TRANSITADO POR EL NETODO DE MUSKINGUM (QM/QR)

0.5961 
0.5951 
0.5941 
0.5941 
0.5931 
0.5921 
0.5921 
0.5911 
0.5911 
0.5911 
0.5901 
0.5901 

0.5901 0.5901 0.5901 
0.5901 0.5901 0.5901 
0.5891 
0.5891 
0.5891 
0. 5891 
0.5891 0.5891 
0.5881 0.5881 
----------T------------- !

0.5911 
0.5911 
0.5911 

0. 5901 0.5901 0. 5901 
0. 5901 0. 5901 0.5901 
0. 5901 0.5901 0.5901 
0.5901 0. 5901 0.5891 
0. 5891 
0.58 91 
0.5891 
0.5891 
0. 5891 
0.5881 
---------- r

--1 
0 I
1 I 0.7071
2 I
3 I
4 I 0.6201
5 I
6 I
7 I
8 I 0.6021
9 I 

I 10 I 
I 11 I 
I 12 I 
I 13 I 
I 14 I 
1 15 I 
I 16 I 
I 17 I 
1 18 I 0.5921 
1 19 1 
I 20 I 0.5911 
I 21 I 0.5911 
I 22 I 0.5901 
I 23 I 
I 24 I 
I 25 1 0. 5891 
I 26 I 
I 27 I 
I 28 I 
I 29 I 
I 30 I 
I

0,5 1 
---- T 

0.8071 0.7811 0.7601 
0.6721 
0.6401 

0.6261 0.6241
0.6161 0.6151 
0.6101 

0.6061 0.6061 
0.6031 0.6031 
0.6011 0.6011 
0. 5991 0. 5991 
0.5981 0.5981 0.5971 

0.5961 
0.5951 
0.5941 
0.5941 
0.5931 
0.5921 

0.5921 0.5921 
0.5921 
0.5911 

0.5911 0.5911 0.5911 
0.5901 0.5901 0.5901 

0. 5901 0.5901 0. 5901 0.5901 
0.5901 0.5901 0.5901 0.5901 
0.5901 
0. 5891 
0. 58 91 
0. 5891 0.5891 
0. 58 91 
0. 58 91 
0.5881 
---------- T

0,9 I 
---------£ 

0.7291 0.7171 
0.6591 
0.6341 
0.6211 
0.6141 
0.6091 
0.6051 0.6051 

0.6021 
0.6001 
0.5981 
0.5971 
0.5961 
0.5951 
0.5941 
0.5931 
0.5931 
0.5921 

0.5921 0.5921 0.5921 
0.5911 0.5911 
0. 5911* 0.5911 
0.5911 0.5911
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I

I
I

(DLL-TO/TC =-0.2 5PAHA X= 0.30 Y

TV/TE

I 0,90 ,80 ,b0,50,40,1 1 0,2 I0,0 1I

I
I
I
I

II
I

0.6301
II

I
1I II

QM/QR = 0.623>PARA TV/TE = INF INI TO

REDUCCION DEL CAUDAL NAXINO OBIENIDO PGR FOKAULA RACIONAL 
AAXIAO TRANSITADO POR EL AETODO DE HJSKINGUN (QN/QR)

FACTOR DE 
A CAUDAL
QF-CAUDAL TRANSITADO POR FUSKINGUM
CR-CAUDAL FORMULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUE'LRIA
TE=TIEMPO DE ENTRADA AL PRIAER SUMDERO 
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

I 
I 
I 
I 
I 
I
I 
I 
I 
I 
I

0.6561
0.6511
0.6471

----------T 
0.9531 
0.7461 
0.6961 
0.6751 
0.6631 
0.6561 
0.6511 
0.6471 
0.6441 
0.6421 
0.6401

0.6291
0.6291

---------- X 
0.9101 
0.7381 
0.6931 
0.6741 
0. 6621 
0. 6551 
0. 6501 
0.6461 
0.6441 
0.6411 
0. 6401 
0. 6381 
0.6371 
0.6361 
0.6351 
0.6341 
0.6331 
0.6331 
0.6321 
0.6321 
0.6311 
0. 6311 
0.6301 
0.6301 
0.6301 
0.6291 
0. 6291 
0. 6291 
0.6 2 91 
0. 6291 
0. 6281

---------- X

0.6 4 31 
0.6411 
0.6 3 91 
0.6381 
0.6371

0.6351
0.6341
0.6331
0.633T

0.6311
0.6311
0.6311
0.6301
0.6301
0.6301

0.6291
0.6291
0.6291
0.6281

0.7201
0.6861
0.6701
0.6601
0.6531

0.6351
0.6341
0.6341
0.6331

0.6321
0.6311

0.6281
---------- X

I
I

0,7 I
------- X

I
I

I 
I 

0.7651 
0.7031 
0. 6781 
0.6651 
0.6571 
0.6511 
0.6471 
0.6441 
0.6421

0 ,3 I 
----------X 
0.8761 
0.7321 
0.6911 
0.6721 
0.6611 
0.6551 
0.6501

0.8061 
0.7151 
0.6841 
0.6681 
0.6591 
0.6531
0.6481 
0.6 4 51 
0.6431 
0.6 411 
0.6 3 91

0.7901 
0.7111 
0. 6821 
0. 6 6 71 
0. 6581 
0.6521
0. 6 481 
0. 6451
0. 6421 
0.6401 
0.6391 
0. 6371 
0.6361 
0.6351
0. 6341 
0. 6 341 
0. 63 31 
0. 6321 
0.6321

0. 6311 
0. 6301 
0. 6301 
0.6301 
0.6301 
0. 6291 
0.6291 
0. 6291 
0.6291 
0. 6281 
0.6281 
---------- X

0.6371 0.6371
0.6361
0.6351
0.6341
0.6331
0.6331

0.6331
0.6321 0.6321
0.6321

0.6361 
0.6351 
0.6341 
0.6331 
0.6331 

0.6321 0.6321 
0.6321 

0.6311 0.6311 
0.6311

0.6371
0.6361 0.6361

0.6351 P.6351
0.6341 0.6341 
0.6331 
0.6331 

0.6321 0.6321
0.6311 0.6311

0.6311 0.6311
0.6311

0.6351 
0.634 1 
0.6331 
0.6331 
0.632T 
0.6321 
0.6311 
0.6311 
0.6301 

0.6301 0.6301 
0.6301 0.6301 
0.6301 0.6291 
0.6291 
0.6291 
0.6291

0.6291
0.6291
0.6291

0.6291 0.6291
0.6281 0.6281
0.6281 0.6281
----------X------------- 1

0.6291
0.6291
0.6291 0.6291
0.6291 0.6291
0.6281 0.6281

0.6281 0.6281
------- X---------- x

0.6301
0.6301
0.6291 0.6291
0.6291 0.6291
0.6291 0.6291
0.6291
0.6291
0.6281 0.628T

0.7761 
0.7071 
0.6801 
0.6661 
0.6 581 
0.6521 
0.6481 
0.6441 
0.6421 
0.6401 0.6401 
0.6 3 91 0.6 3 91 
0.6371 0.6371 
0.6361 0.6361 
0.6351 
0.6341 
0.6341 
0.6331 
0.6321 
0.6321 

0.6311 0.6311 
0.6311 
0.6301

0.6311
0.6311 0.6311 0.6301 
0.6301 0.6301 0.6301 
0.6301 0.6301 
0.6301 0.6301 0.6301 

0.6291 0.6291 0.6291 0.6291 
0.6291 0.6291 0.6291 0.6291 
0.6291 
0.6291 
0.6291 
0.6 281 
---------- X

I 0,5 1 T------- x
0.8481 0.8251 
0.7261 
0.6881 
0.6711 
0.6601 
0.6 541 
0.6491 0.6491

0.6461 0.6461 0.6451 
0.6431 0.6431 
0. 6411 0.6411 
0.6391 0.6391
0.6381 0.6381 0.6381

0.6371 0.6361 
0.6351

— I----- 1
0 1 1.0001
1 I 0.7551
2 I 0.6991
3 I 0.6761
4 I 0.6641
5 I
6 I
7 I
8 I 0.6441
9 I 0.6421 

I 10 I 0.6401 
I 11 I 0.6381 0.6381 
I 12 I 
I 13 I 
I 14 
I 15 1 
I 16 I 
I 17 I 
I 18 I 
I 19 I 0.6321 
I 20 I 
I 21 I 0.6311 0.6311 
I 22 I 0.6301 0.6301 
I 23 I 0.6301 0.6301 
I 24 1 0.6301 0.6301 
I 25 I 
I 26 I 
I 27 I 
I 28 I 
I 29 I 
I 30 I 
I
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I

I
(DLL-TC)/TC = 0.00PARA X= 0.30 Y

TV/TE

0,40,0

0.7291

I
I
I
I

0.6721I
I 0.6701

II I

QM/QR = 0.6 61>PARA TV/TE = INF INI TO

I 
I 
I 
I
I 
I 
I 
I 
I 
I 
I

CR=CAULAL TRANSITADO POR MOSKINGUtJ
QR=CAUDAL FORM)LA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIEEh SUKLDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.6971
0.6921
0.6871

0.6711
0.6711

0.6691
0.6681
0.6681

0 ,3 I 
----------! 
0.9001

0.6 711
0.6 701 
0.6 701 
0.6 701
0.6691

0.6691 
0.6691 
0.6681

0,9 I 
---------- T 
0.8031 
0.7441 
0.7201 
0.7061 
0.6981 
0.6921 
0.6881 
0.6851 
0. 6821 
0.6801 
0.6791 
0.6771 
0.6761 
0.6751 
0.6741 
0.6731 
0.6 731 
0.6721 
0.6721 
0.6711 
0.6711 
0.6701 
0.6701 
0.6691 
0. 6691 
0.6691 
0.66 91 
0.6681 
0.6681 
0.6681 
0.6681 
---------- !

0.6771 
0.6761 
0.6 751 
0.6 74 I 
0.6 731

0,7 I 
---------- 
0.8 261 
0.7521 
0.7231 
0.7081 
0.6991 
0. 6931 
0. 6881 
0. 68 51 
0.6831 
0. 6811 
0. 6791 
0.6781 
0. 6761 
0. 6 751 
0. 6741 
0.6741 
0.6731 
0. 6721 
0.6721 
0. 6711 
0.6711 
0.6701 
0.6701 
0. 6691 
0.6691 
0. 6691 
0.6691 
0.6681 
0. 6681 
0.6681 
0.668 I 
----------;

0,8 1 
----------L 
0.8141 
0.7481 
0.7211 
0.7071 
0.6991 
0.6931 
0.6881 
0.6851 
0.6821 
0.6801 
0.6791 
0.6771 
0.67ol 
0.6751 
0.6741 
0.6741 
0.6731 
0.6721 
0.6721 
O’. 6 711 
0.6711 
0.6701 
0.6701 
0.6691 
0.6691 
0.6691 
0.6691 
0.6681 
0.6681 
0.6681 
0.6681 
----------t

0,6 I 
---------- ! 
0.8401 
0.7561 
0.7251 
0.7091 
0.7001 
0.6941 
0.6891 
0.6851 
0.6831 
0.6811 
0.6791 
0.6781 
0.6761 
0.6751 
0.6751 
0.6741 
0.6731 
0.6721 
0.6721 
0.6711 
0.6711 
0.6701 
0.6701 
0.6701 
0.6691 
0.6691 
0.6691 
0.6681 
0,6681 
0.6 68 I 
0.6681 
----------T

0,1 I 
----------T 
0.9621 
0. 78 51 
0.7371 
0.7161 
0.7041 
0.6971 
0.6911 
0. 68 71 
0.6841 
0.6821 
0.6801 
0.6781 
0.6771 
0.6761 
0.6751 
0.6741 
0.6731 
0.6731 
0.6721 
0.6711 
0.6711 
0.6711 
0.6701 
0.6701 
0.6691 
0.6691 
0.6691 
0.6681 
0.6681 
0.6681 
0.6681

0.6831 
0.6811

0.6791 0.6791 
0. 6781 
0.6771 
0. 6761 
0.6751

0.6821
1 0.6801 

0.6791 
0.6771 
0.6761 
0.6751 
0.6741 
0.6731

0.6951
0. 6 901 0.68 91
0.6861 0.6861
0.6831
0.6811

I
I

i. ‘

I

0.6691 
0.6681 
0.6681 0.6681 
0. 6681 0.6681
0.6681 0.6681 
----- T------- T

0.6781
0.6771
0.6761
0.6751

0. 6741 0.6741
0.6731 0.6731
0.6721 0.6721
0.6721

FACTOR DE REDUCCION DEL CAUDAL PAX I RO OBTENIDO POR FORP.ULA RACIONAL 
A CAUDAL PAX1RO TRANSITADO POR EL RLTODO DE RUSKINGUPi (QR/QR)

0,21 0,3 1 0,4 1
----------T------------ X--------------1 
0. 9271 0.9001 0.8771 
0.7781 0.7721 0.7661 
0. 7341 0. 7321 
0.7151 0.7131 
0.7031 
0.6961 
0.6 911 
0.6871 
0.6841 
0.6821 
0.6801 
0. 6781 0.6781 
0.6771 
0.6761 
0. 6751 
0.6741 
0.6731 
0.6731 Q.6 731 
0.6721 
0.6711 
0.6711 
0.6701 
0.6701 
0.6701 
0.6691 
0.6691 
0.6691 
0.6681 
0.6681 
0.6681 
0.6681 0.6681 ------!-------- x

0,5 I 
----------- X 
0.8581 
0.7601 
0.7271 

0.7121 0.7101 
0.7021 0.7021 0.7011 
0.6951 0.6951 0.6941 
0.6901 
0.6861 
0.6841 
0.6811 
0.6801

0.6721 0.6721 0.6721 
0.6711 0.6711 0.6711 

0.6711 0.6711 
0.6701 0.6 701 
0.6701 0.6701 
0.6701 0.6701 
0.6691 0.6691 

0.6691 0.6691 
0.6691 
0.6681 
0.6681 
0.6681

I 0,0 I 
— I----- 1
0 I 1.0001
1 I 0.7941
2 I 0.7411
3 I 0.7181
4 I 0.7051
5 I
6 I
7 I
8 I 0.6841
9 I 

I 10 
1 11 I 
I 12 I 
I 13 I 
I 14 1 
1 15 I 
I 16 I 
I 17 I 0.6731 
I 18 1 
I 19 I 0.6721 
I 20 1 
I 21 I 
I 22 I 0.6701 
I 23 I 
I 24 I 0.6691 
I 25 I 0.6691 
I 26 I 
I 27 I 
I 28 I 
I 29 1 0.6681 
1 30 I 0.6681
I
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I

PARA X= 0.30 (DLL-IO/TC = 0.2 5Y

TV /IE

0,0 0,1 0,4 0,5 0 ,au ,b 0,5

I

I I

I

PARA 'IV/TE INF INITO 0. 7 57QR/QR

I
I 
I 
I 
I
1 
I
I 
I 
I 
I

I
I

I 
I 

1.0001 
0.8851 
0.8381 
0.8161 
0.8031 
0.7951 
0.78 91

0. 7841
0. 7811

0.8111
0.8011 
0.7931

I 
I 

0.9501 
0.8611

0.7711
0.7701
0.7701
0.7691
0.7681

0.7771 
0.7761 
0.7741 
0.7731 
0.7721 
0.7711 
0.7701 
0.7691 
0.76 91 
0. 76 81 
0.7681 
0. 76 71 
0.7671 
0.7661 
0.7661 
0. 76 51 
U. 76 51 
0.7651 
0.76 51 
0.7641 
0.7641 
---------- T

0,2 I 
----------- X 
0.9971 
0.8781 
0. 8351 
0.8141 
0.8021 
0.7951 
0. 78 91 
0. 78 51 
6 . 78 21 
0.7791 
0.7771 
0.7761 
0.7741 
0.7731 
0.7721 
0.7711 
0.7701 
0. 76 91 
0. 76 91 
0.7681 
0.7681 
0. 76 71 
0. 76 71 
0.7661 
0.7661 
0. 76 5'1 
0. 7651 
0. 76 51 
0. 76 51 
0.7641 
U.7641 
----------T.

0.784 1 
0.7811 
0.7791 
0. 7 77 I 
0.7751 
0. 7 741 
0.7731 
0.7 72 I 
0.7711 
0.7701 
0. 76 91 
0. 7691 
0. 768 I 
0.7671 
0.7671 
0.7661 
0. 7661 
0.7661 
0.7651 
0.7651 
0. 7o5I 
0.7641 
0.764 I 
0.764 1 
---------- T

0.7671 
0.7671 
0.7661 
0.7661 
0.7661 
0.7651 
0.7651 
0.7651 
0.7641 
0.7641 
---------- X

0.7771 
0.7751 
0.7741 
0.7731 
0.7721 
0.7711 
0.7701 
0. 76 91 
0.7691

0.7671 
0.7671 
0.7671 
0.7661 
0.7661 
0.7651 
0.7651 
0.7651 
0.7651 
0. 764 I 
0. 764 I 
---------- I

0,7 I 
-----------r 
0.9231 
0.8 521 
0.8231 
0.8 0 71 
0.7981 
0.7911 
0.7861 
0.7831 
0. 78 01 
0.7781 
0.7761 
0.7751 
0.7741 
0.7721 
0.7711 
0.7 711 
0.7701 
0.7691 
0.7681 
0.7681 
0.7671 
0. 76 71 
0.7661 
0.7661 
0. 7661 
0.7651 
0. 76 51 
0. 7651 
0. 7641 
0.7641 
0.7641 
----------L.

I 
I 

0.9111 
0.848 I 
0.8211 
0.8061 
0.7971 
0.7911 
0.7861 
0.7831 
0.7801 
0.7781 
0.7761 
0.7751 
0.7731 
0.7721 
0.7711 
0.7701 
0.7701 
0.7691 
0.7681 
0. 768 1 
0.7671 
0.7671 
0.766 1 
0.7661 
0.7661 
0.7651 
0.7651 
0.7651 
0.7641 
0.7u4 I 
0.7641 
----------X-

1 
I 

0.9351 
0.8561 
0.8 2 51 
0.8081 
0.7991 
0.7921

I 
I 

0. 9021 
0.8451 
0.8191 
0.8051 
0.7971 
0.7901 
0.7861 
0. 7831 
0.7801 
u.7781 
0.7761 
0.7751 
0.7731 
0.7721 
0.7711 
0.7701 
0.7701 
0. 7691 
0.768 I 
0.7681 
0.7671 
0.7671 
0.7661 
0.7661 
0. 76 6 1 
0.7651 
0.7651 
6.7651 
0.7641 
0.7641 
0.7641 
---------- X

Cf=CAUEAL TRANSTIADO POR MJSKINGUR
Ci;=CAUDAL FORMJLA RACIONAL
TV=TIERPO DE VIAJE PGR LA TUBERIA
TL=ilE!'PG DE ENThADA AL PR1LER SULIDERO
TC='l 1 Er PG DE CONCENT RAC ION
DLL=LURACION DE LLUVIA

0 ,3 I -----X 
0.9811 
0.8721 
0.8321 
0.8131 
0.8011 
0.7941 
0. 7881 0. 7881 
0.7841 
0.7811 
0. 7791 0. 7791 

0.7771 
0.7751 
0.7741 
0.7731 
0. 772 1 
0.7711 
0.7701 
0.7691 
0.7691 

0.7681 0.7681 
0.7681 
0. 76 71 
0.76 71 
0.7661 
0.7661 
0. 76 51 
0.7651 
0.76 51 
0. 76 51 
0.7641 
0.7641 
-----X

I 
I 

G. 964 I 
0.8661 
0.8301 0.8271 

0.8101 
0.8001 
0.7931 
0.78 71 0. 78 71 

0.7831 
0. 7811 
0.778 I 
0.7771 
0.7751 
0.7741 
0.7731 
0.7721 
0.7711 
0.7701 
0. 76 91 
0.7681 
0.7681 
0. 76 71 
0.7671 
0.7661 
0.7661 
0.7661 
0.7651 
0.7651 
0.7651 
0.7641 
0.7641 
0.7641 
----- X,

II

7 ?i II ™

FACTOR DE KEDUCCION DEL CAUDAL 6.AXII.0 OB1EMDG POR FORMJLA RACIONAL 
A CAUDAL l AXIlEO TRANSITADO POR EL RETODO DE MjSKINGUM (QR/QR)

0.790 I
0. 7851 0.7851 
0.78 21 0. 7821 
0.7801 0.7801

I 0.7781

I 
1 

1.0001 
0.8931 
0.8411 
0.8181 
0.8 04 I

5 I 0.7961
6 I
7 I
8 I
9 I 

I 10 
I 11 1 0.7761

0.7741 
0.7731

I 
— I 
0 I
1 1
2 1
3 I
4 I

I

I 12 
I 13 I
I 14 I 0. 7721
1 15 I 
I 16 I 
I 17 I 
I 18
1 19 1
I 20 I 0.7681
1 2.1 I 
I 22 I
I 23 1 
1 24 I
I 25 I 
I 26 I
I 27 I 
I 28 I
I 29 I 
1 30 
X--



103

I

I
I (DLL-TO/TC = 0.50PARA X= 0.30 Y

TV/'I E

0,90 ,b0,60,50,40 ,3 I0,2 I0,10,0 I II

I

I
I

I

I

I

III.II£

0.633QR/QK— >= INI INITOPAPA 'IV /TE

I
I 
I 
I
1 
I 
I
1 
I 
I
I

I
I

Ci'-CAULAL TRANSITADO POE RUSKINGUR
CK=CAUDAL FOl-iPULA EACIONAL
1V=TTENPO DE VIAJE POP I, A TO BEE IA
TE=TIEf>iPO DE ENTRADA AL PEI EEE SUMDERO
TC='llEEiPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.8411
0.8401

----------1
1.0001
0.9381

0.8401
0.8401

0.844 I 
0.8431

I
I

I
I

0,7 I
--------!

I
I

0. 8891
0.8771

0.8641 
0.8601 
0.8571 
0.8551 
0.8531 
0.8511 
0.8 4 91 
0.8481 
0.8 4 71 
0.8471 
0.8461 
0.8 4 5 L 
0.8451 
0.8441 
0. 844 £ 
0.8431 
0.8431

0. 0411
0. 84II

0.9761 
0.9211 
0.8951 
0.8821 
0.8721 
0.8661 
0. 8621 
0.8581 
0.8561 
0.8 531 
0.8511 
0.8501 
0.8 4 91 
0.8481 
0.8471 
0.6461 
0.8451 
0.8451 
0.8441

0.8411 
0.8411 
0.o40I 
0.8401 
---------- 1

0.8841 
0. 8 741 
0.8671 
0.8631 
0.8591

0.9831
0.9251
0.8971
0.8831
0.8731
0.8671
0.8621
0.8591
0.8561
0.8541
0.8521
0.8501
0.8491
0.8481

0.8431 
0.8431 
0.8421 
0.8421 
0.8421 
0.8411 
0. 8411 
0. 8 411 
0.8411 
0.8401 
0.8401 
---------- 1

0.8921 
0.8791 
0.8711 
0.8651 
0.8611 
0.8581 
0.8551 
0.8531 
0.8511 
0.8501 
0.8491 
0.8481 
0.8471 
0.a4 8 I 
0.8451 
0.8451 
0.8441 
0.8441 
0.8431 
0.8431 
0.8421 
0.8421 
0.8421 
0.8411

... j

0.8861 
0.8751 
0.8681 
0.8641 
0.8601 
0.8571 
0.8541 
0.8521 
0.8501 
0.8491 
0.8481 
0.8 4 71 
0.8461 
0.8461 
0.8451 
0.8441 
0.8441 
0.8431 
0.8431 
0.8431 
0.8421 
0.8421 
0.8421 
0.8411 
0.8411 
0.8 411 
0.8401 
0.8401

----------X
1.0001
0.9551

0.8461 
0.8451 
0. 8451 
0.8441 
0.8441 
0.8431 
0.8431 
0.8421 
0.8421 
0.8421 
0.8411 
0.8411 
0.8411 
0.8411 
0.8401 
0.8401 
---------- !

--------------[ 

1.0001 
0.9481 

0.9121 0.9091 
0.8901 
O.b78 I
0.8701 0.8701
0.8651
0.8611 
0.858 1 
0.8551 
0.8531 
0.8 5.1 1 
0.8501
0.8481 
0.8481 
0.8471 
0.8461 
0.8451
0.8451 
0.8441 
0.8441 
0.8431 
0.8431
0.8421 0.0421 
0.8 4 21

1 
1 

0.9681 0.9611 
0.9171 0.9141 
0.B931 
0.8801 
0.8711 
0.8661 
0.8621 
0.8581 
0.8551 
0.8531 
0.8511 
0.8501 
0.8491 
0.6481 
0.8471 
0.8461 
0.8451 
0.8451 
0.844 1 

0.6441’ 0.8441 
0.0431 
0.8431 
0.8421 
0.8421 
0.8421 
0.8411 
0.8411 0.8411 
0.8411 
0.8411 
0.8401 
0.8401 
-----------!

----------!
1. 0001 
0.9421
O. 906I 0.9041
0.8881 
0.8761 
0. 8691 
0.8641 
0.8601 
0.8571 
0.8541 
0.8521 
0.8511 
0.84 91 
0.8481 
0. 8471 
0.8461 
0.8461 
0. 8451 
0.8441 
0.8441 
0. 8431 
0.8431 
U. 84 31 
0. 8421 
0.84 21 
0. 8421 
0. 8411 
0. 8411 
0.84II 
0. 84 01 
0. 8 4 01

0.8421 
0. 84 21 

0.8411 0.8411 
0.8411 0.8411 
0.8411 0.8411 
0.8411 
0. 8401

0.8481
0.8471 0.8471
0.8461

0.8461 0.8461 
0.8451 0.8451 
0.8441 O.b441 
0.8441 
0.8431 
0.8431 0.8431 
0.8431 0.8421 
0.8421 0.8421 
0.8421 0.8421 
0.8421 0.8411 
0.8411 
0.8411
0.8411 0.8411

0.8401 
0.8401 
---------- !

EACIOE DE KEDUCC1ON DEL CAUDAL EAX1 EC 013'ILNILC PC1- tCREULA EACIONAL 
A CAUDAL EAXIEC TEANSITADG POE EL eETODO DL EUSKINGUi' (QE/GR)

I 
I 

0.9991 0.9921 
0.9331 0.9291 
0.9021 0.8991 
0.8851 
0.8 751 
0.8681 
0.8631 
0.8591 
0.8561 0.8561 
0.8541 0.8541 
0.8521 0.8521 
0.8501 0.8501 
0.8491 0.8491 
0.8481 
0.8471 
0.8461

— I 
0 I
1 I
2 I
3 I
4 I
5 I
6 I
7 I
8 I
9 I

1 10 1
I 11 1

12 I
13 I

I 14 1
I 15 1
I 16 
I 17 I
I 18 I
1 19 I
I 20 I 

21 1
I 22 I 
I 23 I 
I 24 I
I 25 1 0.8421
I 26 I
I 27 1

28 I
I 29 I 
I 30 I 
I
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I
I
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(DLL-TO/TC G. 75PAhA X= 0.30 Y

TV/IE

0,90 ,a0 ,3 0 ,4 0,5 0,60,0 0,2

I
I
I

1

I

1

I
0.9011

II

I.I

0.090Qr/'sjK>PAbA TV /'IE = I Nt I WHO

I
J

1 
1 
I 
I 
I 
I 
I 
1 
T 
I 
I

I 
1

Q^=CAUDAL THANSITADO POP MUSKINGUM 
CT<=CAUDAL FOKMJLA KACIONAL
TV=TIEMPO EE VIAJE POP LA TUBEKIA 
TE=TIEMPO DE ENTKADA AL Phi PER SUhIDEb.0 
TC=TIEMPO DE CONCENTKACION 
DLL=DURACIOM DE LLUVIA

0.9001 
0.9001

0.9181
0.9151

I 
1 

0.9931 
0.9611 
0.9431 
0.9321 
0.9251 
0. 920 L 
0.9171 
0.9141

0.8 991 
0.8991 
0.8 96 I 
0.890 I 
0. 0 98 1 
---------- £

I 
1 

1.0001 
0.971L 
0.9491 
0.936 I 
0. 9281

0,1 I 
-----£ 
1.0001 
0.9841 
0.9561

0,7 I 
---------- £ 
1.0001 
0. 90 51 
0.9451 
0.9341 
0. 926 1 
0.9211 
0.9171 
0.9141 
0.9121 
0.9101 
0.9081 
0. 9071 
0.9061 
0. 9051 
0.9041 
0.9031 
0. 9031 
0.9021 
0.9011

1 
I 

1. 0001 
0. 9811 
0.9541 
0. 93 91 
0. 9301 
0.9231 
0. 9191 
0.9161 
0.9131 
0.9111 
0.9091 
0.9081 
0.9061 
0. 90 51 
0.9041 
0.9031 
0. 9031 
0.9021 
0.9021 
0.9011 
0.9011 
0.9001 
0.9001 
0.9001 
0.8991 
0.8991 
0.8991 
0.8991 
0.8981 
0.8981 
0.8 981 
---------- £

1 
I 

1.0001 
0.9781 
0.9521 
0.9381 
0.92 91 
0.9231 
0.9191 
0. 9151 
0.9131 
0.9111 
0. 90 91 
0.9071 
0.9061 
0.90 51 
0.904 1 
0.9031 
0.9031 
0.9021 
0.9021 
0.9011

0.9011 
0.900 I 
0.9001 
0.9001 
0.8991 
0.8991 
6.8 9 91 
0.8991 
0.8981 
0.8981 
0.8981 
----------£

0.9001 
0.8 991 
0.8991 
0.8 991 
0.8 991 
0.8 981 
0.8981 
0.8 981 
---------- £

0.8 9 91 
0.8 9 91 
0.8 9 91 
0.8991 
0.8981 
0.8 98 I 
0 . u 98 1
---------- £

0.9091 
0.9081 
0.9061 
0. 9051 
0.9041 
0.9041
0.9031

0.9021 0.9021 
0.9021 
0.9011

0.9021 
0.9011 
C.901I 
0.9001 

0.9001 0.9001 
0.9001 
0.9001 
0.899 I 
0.8991 
0.8991 
0.8981 
0.8961 
0. 8 981

1 
I 

1.0001 
0.9751 
0.9511 
0.9371 
0.9281 
0. 922 1 0. 922 1 
0.9181 
0.9151 
0.9131

0.9071 
0.906 I 
0.9051 
0.9041 
0.9031 
0.9021 
0.9021 
0.9011 

0.9011’0.9011 
0.9011 
0.9001 
0. 90 0 I 
0.9001 
0. 8991 
0.8991 
0.8991 
0.8 9 91 
0. 8 98 1 
0.8961 
0.8961 
----------£

I
[ 0. 9051 
0.9041 
0.9041 
0.9031

I 
1 

1.0001 
0.9681 
0.9471 
0.9351 
0.9271 
0.9211 
0.9181 
0.9151 

0.9121 0.9121 
0.9111 0.9101 
0.9091 
0.9071 
0.9061 
O. 90 51 
0. 904.1 
0.9031 
0.9031 
0.9021 
0.9021

0.910 I 
0.9081 
0.9071 
0.9061 
0. 90 51 
0.9041 
0.9031 
0.9031 
0.9021 
0.9021 
0.9011 

0. 9011 0.9011 
0.9001 
0.9001 
0.9 0 01 
0.6991 
0.8991 
0.6991 
0.8991 
0.8 98 1 
0 . o 9 8 I 
6.8 9 81 
----------- £

FACTOR DE EEDUCC1ON DEL CAUDAL MAXIMO OBTENIDO POP FORMULA RACIONAL 
A CAUDAL MAXIMO TKANSITADO POR EL METODO DE i-.USKINGUM (QR/G'R)

I 
1 

0.9971 
0.9631 
0.944 I 
0.9331 
0.9261 
0.9211 
0.9171 
0.914 I 
0.9121 0.9121 
0.9101 0.9101 
0.9081 0.9081 

0.9071 
0.9051 
0.9041 
0.9041 
0.9031 
0.9021 
0.9021 
0.9011 
0.9011 
0.9011 
0. 9001 
0.9001 
0.9001 
0.8991 
0.8991 
0.8991 
0.8991 
0.8981 
0.8981 
0.8981 
----------- 1

I
1

1. 000 1
0.9891
0.958 I
0.94 11 0.94 01
0.9311 0.9311
0.9241 0.9241 
0. 9201 0. 9191
0.9161 0.9161 
0.914 1 0.9131
0.9111 0.9111
0.9091
0.908 1
0.9061

0.9091 
0.9071 
0.9061 
0.9051 
0.9041 
0.9031 
0.9031 
0.9021 
0.9021 

0.9011 0.9011 
0.901t 0.9011

0. 9001 0. 9001 
0.9001 O.900I 

0.9001 0.9001 0.9001 
0.8991 0.8991 
0.8991 0.8991 

0.8991 
0.8991 
0.8981 
0.8981 
0.8981 
----------- £

I 
— 1 
0 I
1 I.
2 1
3 I
4 1
5 I
6 I
7 I
8 I
9 I

I 10 
1 11 I 
I 12 
I 13 
1 14 
I 15 I 
I 16 
I 17 I 
I 18 I 
I 19 I 
1 20 I 0.9011
I 21 I 

22 1
I 23 1 
I 24 I 
1 25 1 
1 26 1

27 1
28 I

I 29 I 
I 30 I 
I
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I

I
I TE

1.00(DLL-TO/TC0.30 YIAEA X

TV/TE

0,5 I0 ,4 I0 ,3 I0,2 I0,1 I0,0 11
II1

I

0.9591

I
I

I
I

0.9411
III1

Qf'VQl ~ 0. 93b— >INFIbiriOIAEA 'IV /IL

I-
I
I
I
I
I
I
1
1
I
I

I
I

I
I

Qe=CAijLAL TEANSITAEG POK MJEKINGUh
QR=CAUbAL bOR10LA RACIORAL
TV=TIEKPO DE VIAJE POK LA TUDEK1A

IIEM'O DE EMTLADA AL Pl.Ii'-Eb; SUbilE'EKO 
'LC=TIEM?O DL COMCEN'lRACION 
DLL=LURACIOK DE LLUVIA

3 I
4 I

----- 1 
1.0001 
1.0001 
0.9861

0.9521 
0.9501

1.0001
0.997 I

0.9411
0.9411

0,7 I----1
1.0001
0.9911
0.9781
0.9691

0,8 I
----1

0,9 I ----- I 
1.0001 
0.9901 
0.9771 
0.9691 
0.9631

FACTOR DE- KEDUCC1OM DLL CAUDAL 
A CAUDAL

---------- 1
1. 0001 
1.0001

0.9431 
(.. 9421 
0.9421 
0.9 4 21 
0.9421 
0.9421

1.0001 
1.0001 
0.9831 
0.9731 
0.9661

I.0001 
0.9951 
0.9801

0.9651 
0.9611 
0.9571 
0.9551 
0.9531 
0.9511 
0.9501

0.9481 
0.9471 
U.9461 
0.9461 
0.9451 
0.9451

0.9431
0.9431
0.9431
0.9421

0. 9601 
0.9571 
0.9551 
0.9531 
0.9511 
0.94 91 
0.9481 
0.9481 
U.9471 
0.9461 
0.9461 
0.94 51 
0.9451 
0.9441

0.9491 
0.9481 
0.9471 
0.9471 
0.9461 
0.9451 
0.9451 
0.9441 
0.9441 
0.9441 
0.9431 
0.9431 
0.9431

0.9541 
0.9521 
0.9501 
0.94 91 
0.9481 
0. 94 71 
0.9461 
0.9461 
0. 94 51 
0. 94 51 
0.9441 
0.9441 
0.9441 
0.9431 
0.9431 
G.9431 
0. 94 21 
0.9421 
0.9421 
0.9421 
0. 94 11 
0. 9411 
0. 9411

0.9431 
0.9431 
0.9431 
0.9421 
0.9421 
0.9421 
0.9421 
0.9411 
0.9411 
0. 94 II

0,6 I
--------1

0.9431 
0.9431 
0.9431 
0.9421 
0.9421
0.9421 
0.9421 
0.9421 
0.9411 
0. 9411 
0.9411 
------ [

0. 94 51 
0.9451 
0.9441 
0. 9441 
0.9441 
0.2431 
0.9431 
0.9431 
0.94 21 
0.9421 
0.9421 
0.9421 
0.9421 
0.9411 
0.9411

i.

0.9631
0.9591 0.9591
0.9561 0.9561
0.9541 0.9541
0.9521

0.9431 
0.9421
0.9421 0.9421

0.9421 0.9421
0.9421 0.9421
0.9411
0.9411 
0.9411 -----1

0.9551
0.9531 0.9531 
0.9511 0.9511 
0.9501 
0.9491 
0. 94 81 
0.9471 
0.9461 
0.9461 
0.94 51 
0.9451 
0. 94 4 I 
0.9441

0.9441 0.9431 
0.9431

1.0001
0.9931
0.9791
0.9701
0.9641 0.9641

0.9601 0.9601
0.9571
0.9541
0.9521

0.9571 
0.9541 
0.9521 

0.9511 0.9511 
0.9491 
0.9481 
0.9471 
0.9471 
0.9461 
0.9451 
0.9451 
0.9451 
0.9441

0.9441’0.9441
0.9431 
0.9431 
0.94 31 
0.9421 0.9421

0.9421 
0.9421 
0.9421 
0.9421 
0.9411 
0.9411 
0.9411 

— !

0.9421 
0.9h 21 
0.9411 
0.94 11 

0.9411 0.9411 
----------T------------- 1

0.9421 
0.9421 
0.9421 
0.9421
0.9411 
0.9411 
0.9411 
----------! —

0.9501
0.9491 0.9481 
0. 94 8 1 
0.9471 
0.9461 
0.9461 
0.9451 
0.9451
0.9441 0.9441 
0.9441 0.9441 
0.9431 0.9431 
0.9431 

0.9431 0.9431 
0.9431 
0.9421 
0.9421

I
I 
1
I 21 I 0.9431
1 22 I 0.9431
1 23 I

24 1
25 I

1 26 I
1 27 I

28 1
29 I 0.9411

I 30 1
1--------[

----------L 
1.0001 
1. 0001 
0. 98 51 
0.9741 
0. 96 71 
0. 9621 0.9621

0.9581 0.9581 0.9581 
0. 9561 0.9561 0. 9551 0. 9551 

0.9531 
0.9511 
0.9501 
0.94 91 
0.9481 
0.94 71 
0.9461 
0.9461 
0.9451 
0.9451 
0.9441 
0.9441

(AXII-G UBIEDIDC POK bOKFULA KACIOinAL
KAXIF.O TKANSITADO POK EL FjEIOLU DL luEKlKCUE (QF/QK)

0.9481 0.9481
0.9471 0.9471
0.9471 0.9471
0.9461 0.9461
0.9451
0.9451
0.9441
0.9441

1.0001
0.9981
0. 9821 0. 9811
0.9731 0.9721 0.9711
0.9661 0.9651
0. 9611 0.9611

— I 
0 I
1 I
2 I 0.9881

0.9761 0.9751
0.9681 0.9671

5 I 0.9631
6 I
7 I
8 I
9 I 

1 10 I 0.9501 
1 11 1 0.9491 0.9491 
I 12 1 
I 13 1 
I 14 I 
1 15 1 
I 16 I 
I 17 1

18 I
19 I
20 I 0.9441
21 I
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I

(L}LL-IC)/‘1C =-1.000.4 0 Y

TV/I E

I

0.6051

0.6811I
0.6801

I
I

I

0.6791

— I—•I
QM/QR = 0.6 79I >PARA TV/TE = INF INI TO

0.6801 0.6801
0.6791 0.6791

I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I

0.74 41 
0.7021 
0.6921

0.6811
0.6811
0.6801

0.6801
0.6801
0.6801
0.6801

QN=CAUDAL TRANSITAOO POR NUSEINOUf
QR=CAU LAI, F OR f u LA EACI ON AL
TV=TTEMPO DE VIAJL POE LA TO BEElA 
TE=TIEMPO DE EN'IRADA AL PEIPEE SUwIDERO 
TC=TIEMPO DE CONCENTRACION 
DLL=LURACION DE LLUVIA

0.6791 
0.6 79 I 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791

— T

PARA X=

0.6831
0.6821
0.6811
0.6811
0.6811
0.6801

0.6801 0.6801
0.6801 0.6801

0.6791 
0.6 791 
0.6 7 91 
0.6 791 
0.6791 
0.6 7 91 
0.6 7 91 
0.6 791 
0.6791 
0.6 791 

— T —

0.6791 
0.6791 
0.6791 
0.6791 
6.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.b791

— t —

I 21 I
I 22
I 23 I
I 24 I
I 25 I
1 26
I 27 I
I 28 I
I 29 I 0.6791
I 30 I
I----------1-“

FACTOR DE REDUCCION DEL CAUDAL i'AXIMU ObTENILO POR tGRMJLA RACIONAL 
A CAUDAL MAXING TRANSITALO POR EL NETODO DL MUSKINGUM (QM/QK)

0,1 I
--------T —

0.8241 
0.7111 
0.6941 
0.6881 
0.6861 
0.6841 
0. 68 31 
0. 68 21 
0.6811 
0.6811 
0. 68 01 
0.6801 
0. 6801 
0. 68 01 
0.6801 
0.68 01 
0.6801 
0.6801 
0.6791 
0. 6791 
0.6791 
0. 6791 
0.6791 
0.6791 
0.6 791 
0. 6791 
0.6791 
0.6 791 
0.6791 
0. 6 7 91 
0. 6 791

— X —

0,5 I 
------X — 

0.754 1 
0.7 04 1 
0.6921 
0.6871 0.6871 

0.6 8 51 
0.6831 
0.6821 
0.6811 
0.6811 
0.6811 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6791

0,6 1
--------X —

0.7351 
0.7001 
0.6 911 
0.6861 
0.6851 
0.6831 
0.6821 
0.6811 
0.6 811 
0.6811 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6791 
0.6791

0,7 1 0,8 1 0,9 I
------ X-----------x-----------1

0.7291 0.72/1
0.6991
0.6901
0.6861
0.6851
0.6831

3 1
4 I

0,4 1
--------X —

0.6971 
0.690 I 
0.6861 
0.6841 
0.6831 

0.6821 0.6821 
0.6811 0.6811 

0.6811 
0.6811 
0.6801 

0.6801 0.6801 
0.6801 
0.6801 
0.6801 
0.6801 
0.6801 0.6801 
0.6791 0.6791 
0.6791 0.6791 

0.6791*0.6791 0.6791 
0.6791 
0.6791 
0.6 791 
0.6791 
0. 6791 
0. 6 791 
0.6 7 91 
0.6791 
0. 6791 
0. 6 791 
0.6791

“-I —

0 ,3 1 
----X — 

0.7701 
0.70 51 
0.6931 
0.6871 
0.6851 
0.6841 0.6841 
0.6821 0.6821 
0.6821 0.6811 
0.6811 0.6811 
0.6811 0.6811 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6801 0.6801 
0.6791 0.6791 0.6791 
0.6791 0.6791 0.6791

0.6791

0,8 1
----X —

0.6791
0.6791
0.6791
0.6791
0.6791

0.6791 0.6791 0.6791
0.6791 0.6791
0.6791 0.6791 0.6791
0.6791 0.6791 0.6791

X------------T-------------x-“

0,2 1
--------X —

0.7911 
0.7081 
0.6931 
0.6881 
0.6851
0.6841
0.6831
0.6821
0.6811
0.6811
0.6801 
0.68 01 
0.6801
0.6801
0.6801
0.6801
0.6801
0.6801
0.6791
0.6791 0.6791 6.6791
0.6791 0.6791 0.6791

0.6791 0.6791 0.6791
0.6791 0.6791
0.6791 0.6791
0.6791 0.6791 
0.6791 0.6791 
0.6791 0.6791

I 0,01 
““1------------------ 1 —

0 I 1.0001 0.8731
1 I 0.7181 0.7141
2 I 0.6 96 1 0.6 951 

0.6891 0.6891 
0.6861 0.6861

5 I 0.6841 0.6841
6 I 0.6831
7 I 0.6821
8 I 0.6811
9 I 0.6811

1 10 I
I 11 I 0.6801
I 1.2 I
I 13 I
I 14 I 0.6801 0.6801
I 15 I 0.6801
I 16 I 0.6801 0.6801
I 17 1
I 18 I
I 19 I 0.6791 0.6791
I 20 1 0.6791 0.6791

0.6 791 0.6 7 91
0.6791 0.6791 
0.6 791 0.6 791 
0.6791 0.6791 
0.6791 0.6791 
0.6791 G.679I 
0.6791 0.6791 
U.679I 0.6791 

0. 6 791 
0.6791 0.6791

— X —
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-0.7 5(DLL-TC)/TCPAKA X= 0.40 Y

TV/TE

0,90 ,80,50 ,40 ,3 I0,2 10,1 I0 ,0 II

I

I I

I L

QE/QR = 0. 6 78>PA RA IV /IE = INFINI TO

J

QE=CAUEAL IRAMSITAEO POE NUbKINGUl
Q R=CAU DA L F 01< MJ 1.A EA C10 E A L
TV=TIEF.P0 DE VIAJE POE LA TUBEEIA
TE-IIEEPO DE ENIRADA AL PEI FEE SUM DE RO
TOTIERPO DE CORCENTRACIOE
DLL=DURACION DE LLUVIA

I 
I 
I 
I
I 
I 
I 
I
1 
I 
I

0.6791
0.6791
0.6791

------------ [
0.9221
0.7151

0.6841
0.6821
0.6821

----------1
0.8221

0.6931
0.6881
0.68 51
0.6831

0.6791
0.6791

0.7031
0.6921

1
1

0.7561
0.7011
0.6911

0.6811
0.6801

0,6 1
--------1

0.7441 
0.7001 
0.6901 
0.6861 
0.6841 
0.6831 
0.6821 
0.6811 
0.6811 
0.6801

0. 6791 
0.6791 
0. 6 7 91 
0. 6791 
0. 6791 
0. 6 781 
0.6781 
0. 6781 
0.6781 
--------------[

0,7 I
--------1

0.6801
0.6801
0.6791

1
1

1 
I 

0.7261 
0.6971

0.6811
0.6811

0.6791
0.6791
0.6791

0.6781 
0.6781 
0.6781
0.6781 
---------- 1

0.6801
0.6791
0.6791
0.6791
0.6791
0.6791

0.6841
0.6831
0.6821

0.6791
0.6791
0.6791

0.6 7 91 
0.6 7 91 
0.6 781 
0.6 781 
0.6781
---------- 1I

0.6791 
0.6791 
0.6791 
0.6791 
0.6791 

0.6791 0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791

0.6881
0.6861 0.6851
0.6841
0.6831

----------T 
0.8631 
0.7111 
0. 6 941 
0.6881 
0. 6851 
0. 6831 
0. 6821 0.6821 
0. 6821 
0.6811 
0. 6811 
0. 6801 
0. 6801 
0. 6801 
0. 6801 
0. 6791 
0. 6 7 91 
0. 6 7 91 
0. 6 7 91 
0. 6791 
0. 6 791 
0.6791 
0. 6 7 91 
0. 6 7 91 
0. 67 91 
0.6791 
0. 6791 
0. 6791 
0. 6 7 91 
0.6781 
0.6 781 
0. 6 781

0.6801
0.6801 0.6801
0.6801 0.6801
0.6791
0.6791
0.6791
0.6791
0.6791

0.6821 
0.6811 
0.6811 
0.6801 
0.6801 
0.6801 
0.6801 
0.6 791 
0.6 7 91 
0.6 791 
0.6 7 91 
0.6 7 91 
0.6 7 91 
0.6 791 
0.6 791 
0.6 7 91 
0.6 7 91 
0.6 791 
0.6 791 0.6791 
0.6791 
0.6791 
0.6 781 
0.6 78 1 
0. 6 781

I —

FACTOR DE REDUCC1ON DEL CAUDAL RAXIF'O OBTENIDO POE FOkFULA RAC1ONAL 
A CAUDAL FAXIFO TLANSLTAuO FOR EL F-ETOLC LE FUSKlEGUEi (QF/QE)

0.7341
0.6981
0.6901 0.6891
0.6861 0.6861
0.6841 0.6841
0.6831 0.6831
0.6821 0.6821
0.6811
0.6811
0.6801 0.6801

0.6801 0.6801
0.6801
0.6801
0.6801
0.6791
0.6791
0.6791
0.6791
0.6791

0.6801 
0.6801 
0.6801
0.6791

0.6791 0.6791
0.6791
0.6791
0.6791
0.6791 0.6791

0.6791 ’0.6791
0.6791 0.6791
0.6791 0.6791

0.6791 0.6791
0.6791 0.6791
0.6791 0.6791
0.6791 0.6791
U.6791 0.6791
0.0781
0.6781
0.6781 
0.6 78 1 
------------ [

9 I
I 10 I 0.6801 
1 11 I 0.6801 
I 12 I 0.6801 
I 13 1 
I 14 I 
1 15 I 
1 16 
I 17 I 
I 18 I
I 19 I 0.6791 
1 20 1 0.6791 
1 21 1 
I 22 1 
1 23 1 
I 24 1

2 5 I 
1 26 I 
1 27 1 
1 28 I 
1 29 I 
I 30 1 
I--------1

0.7201 
0.6961 0.6951

3 1 0.6891
4 I
5 1
6 I
7 I 0.6821
8 I 0.6811 0.6811 

0.6811 0.6811
0.6801 
0.6801 
0.6801 
0.6801 
0.6791 
0.6791 
0.6791 
0.6 7 91 
0.6791 
0.6 7 91 
0.6791 
0.6791 
0.6791 
0. 6791 

0.6791 0.6791 
0.6 791 0.6 791 
0.6791 
0.6791 
0.6781 
0.6781 
0.6781 
---------- 1

— I------------ 1
0 I 1.0001
1 I
2 1

1 
I 

0.7931 0.7721 
0.7081 0.7051 

0.6921 
0.6871 0.6871 0.6871 
0.6851 0.6851 
0.6831 0.6831 
0.6821 0.6821 
0.6811 0.6811 0.6811 
0.6811 0.6811 
0.6811 0.6801 
0.6801 0.6801 0.6801 
0.6801 0.6801 0.6801 

0.6801 
0.6801 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
U.b791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6781 
0.6781 
0.6781 
0.6781 

------------L

0.6791 
0.6791 
0.6791 
0.6791 
0.6791 
0.6 7 9 L 
0.6791 
0.6791 

0.6781 0.6781 
0.6 781 0.6 781 
0.6 781 0.6 78 1 

I
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I

(DLL-'i'C)/TC =--0.50PAKA X= 0.40 Y

TV/TE

0 ,6 U ,80 ,40 ,20,1 I0,0 II

I

I

I

I

I II 1I

QM/QR = 0.68 3>PARA IV/IE = I NF INI TO

QR;=CAUDAL TRANSITADO POP PUSKINGUF
GK=CA0DAL FORMULA RACTONAL
TV=TIEMPO DE VIAJL PGR LA TUBEK1A
TE=1IEMPO DE ENTRADA AL PRIFER SUMDERO
1O1TEMP0 DE CONCENTRACION
DLL=DURACION DE LLUVIA

0.6881 
0.6 8 71 
0.6871 
0.6871 
0.6861 
0.6861

0.7011
0.6971
0.6951
0.6931

0.6861
0.6861
0.6861
0.6861
0.6861

I
I

0,7 I----1
I
I

0.6851 
0.6851 
0.6851
0.6851 
0.6851

I 
!■ 

0. 9 0 71 
0.7521 
0.7201 
0.7071 
0.7011 
0.6971 
0.6941 
0.6921 
0.6911 
0.6901 
0.6891 
0.6891 
0.6881 
0.6881 
0. 68 71 
0. 68 71 
0. 68 71 
0.6861 
0.6861 
0.6861 
0.6861 
0.6861 
0. 68 51 
0. 6851 
0. 6851 
0. 68 51 
0.68 51 
0. 68 51 
0. 6851 
0.6851 
G. 68 51

I 
I 

0.8461 
0.7421 
0.7171

0.6851 
0.6851 
0.6851 
0.6851 
----- !_

0,5 I
--------1

0.8081 
0.7351 
0.714 I 
0.7041 
0.6991 
0.6 96 £ 
0.6941 
0.6921 
0.6911 
0.6901 
0.6891 
0.6881 
0.6881 
0.6871 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 
0.6861 
0.6861 
0.6851 
0.o85I 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
6.68 51 
0.651 

------ —I

0.7941 
0.7321 
0.7121 
0. 70 31 
0.6991 
0. 6951 
0. 6931 
0.6921 
0.6911 
0. 6901 
0.6891 
0.6881 
0.6881 
0.6871 
0. 6871 
0.6871 
0. 6861 
0.6861 
0.6861 
0.6861 
0.6861 
0.6851 
0. 6851 
0.6851 
0.6851 
0.6851 
0. 6851 
0. 6851 
0. 6851 
0. 6851 
0. 68 51 

---------- T

0,9 I 
---------- 1 
0.7731 
0.7261 
0.7101 
0.7021 
0.6981 
0.6951 
0.6931 
0.6911 
0.6901 
0.68 91

0,3 1 
----------1 
0.8731 
0.7471 
0.7181 
0.7071 
0.7001 
0.6961 
0.6 94 £ 
0.6921 
0.6911 
0.6901

0.6881 
0.6881 
0.6871 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 
0.6861 
0. 68 61 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6841 
-------------[

1 r'

I 0.6901
0.6891
0.6891

----- £------ 1
1.0001 0. 94 91

0.7581
0.7221

0.6861
0.6861
0.6851
0.6851
0.6851
0.6851 0.6851 

0.6851 
0.6851 
0.6851 
0.6851 
0.68 51

0.6891 
0.6881 
0.6881 
0.6871 
0.6871 
0.6871 
0.6861 
0.6861
0.6861 0.6861
0.6861 
0.6861 
0.68 51 
0.6851 
0.6 8 51 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
---------- X

0.7831 
0.7291 
0.7111 
0.7031 
0.6 981 
0.6951 
U.693I 
0.6921 
0.6901 
0.6901 
0.6891 0.6891 
0.6881 
0.6881 
0.6871 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 
0.6861 
0.6861 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.6851 
0.68 51 
0.6851 
0.0851 
0.6841 

-----------X

0.7241
0.7091 0.7081
0.7021
0.6971

FACTOR DE REDUCCION DEL CAUDAL FAXIFU ODIENIDO PGR FORMJLA RACIONAL 
A CAUDAL lAXlt-O TRANEITADO PUR EL F'ETODO DE. EUoKINGUli (QN/cR)

I 
I

0.6861
0.6861 0.6861 
0.6851 0.6851 
0.6851 0.6851
0.6851 0.6851 
0.6851 0.6851
0.6851 0.6851
0.6851 
0.6851 
0.6851 
0. 6851 
-----1

0.8251 
0.7391 
0.7151 

0.7061 0.7051 
0.7001 0.6991 
0.6961 0.6961 
0.6941 0.6941 
0.6921 0.6921 
0.6911 0.6911 
0.6901 0.6901 

0.6891 0.6891 0.6891
0.6881 0.6881 
0.6881 0.6881 
0.6871 0.6871 
0.6 8 71 0. 68 71 
0.6871 0.6871 
0.6861 
0.6861 
0.6861

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 10 1 
1 11 1 
I 12 I 0.6881 
I. 13 I 
I 14 I 
I 15 I 
1 16 I 
I 17 I 
I 18 I
I 19 I 0.6861 
I 20 I 
1 21 I 
1 22 I 
I 23 I 
I 24 
I 25 I 

26 1 
I 27 I 
I 28 I 
1 29 I 
I 30 I 
I

— 1 
0 I
1 I 0.7651
2 I
3 I
4 I
5 I
6 1 0.6951
7 I 0.6931
8 I 0.6911 0.6911
9 I 0.6901 0.6901 

0.6891 
0. 68 91 
0.6881 
0.6881 
0.6871 
0.6871 
0.6871 
0.6861 
0.6861 
0.6861 
0.6861 
0.6861 
0.6851 
0.6851 
0.6851
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I
I

(DLL-TC)/TC =-0.25PARA X= 0.40 YI TV/IE

I 0,7 0 ,80,60,50,40 ,2T

I

I

I
I

I

I

TI1

QM/QR = 0.713- >PAPA TV/TE = INF INITO

QF.=CAUE)AL 1 PAN SI TA DO POP MJSKINGUIi
GR=CAUDAL FOKF.ULA EACIONAL
TV=TIEM’O DE VIAJL POP LA TUB EP IA
TE=1IEFPO DE ENTRADA AL PEI ILK SULIDEEO
TC=TIEMPO DE CONCENTRACION
L'LL=DURACION DE LLUVIA

FACTOR DE
A CAUDAL

0.7181 
0.717 I 
0.7171 
0.7171 
0.7171

0.7171
0.7171
0.7161

0.7191 
0.7191

0.7181 
0.7181 
0.7171 
0.717 I 
0.7171

I 
I

0. 7291 
U.7271 
0.7251

0.718 I 
0.7181 
0.7181 
0.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0.7161 
0.7161 
---------- !

I 
I 

0.8661 
0.7831 
0.7571 
0.7451

0.7281 
0.7261 
0. 7251 
0.7231
0.7221 
0.7221 
0.7211 
0.7201

0 ,0 I 
------------ [ 

1.0001 
0.8101 
0.7671 
0.7501 
0.7401 
0.7351

0.7231 
0.7221 
0.7211 
0.7211 
0.7201 
0. 7191 
0.7191

1 
I 

0.9311 
0. 7971 
0. 76 21 
0.7481 
0.7391 
0.7341 
0.7311 
0.7281 
0.7261 
0. 7 2 51 
0.7241 
0. 7231 
0.7221 
0. 7211 
0.7201 
0.7201 
0. 7191 
0. 7191 
0.7191 
0.7181 
0.7181 
0.7181 
0.7181 
0. 7171 
0.7171 
0. 7171 
0.7171 
0. 7171 
0. 7171 
0.7161 
0.7161 

---------- T

0.8271 
0.7721 
0.7521 
0.7421 
0.7361 
0.7321 
0.7291 
0.7271 
0.7251 
0.7241 
0.7231 
0.7221 
0.7211 
0.7211 
0.7201 
0.7201 
0.7191 
0.7191 
0.7181

I 
I 

0.8511 
0.7781 
0.7551 
0.7441 
0.7371 
0.7331 
0.7291 
0.7271 
0.7261 
0.7241 
0.7231 
0.7221 
0.7211 
0.7211 
0.7201 
0.7201 
0.7191 
0.7191 
0.7191 
0.7181 
0.7181 
0.7181 
0.7181 
0.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0. /lol 
0.7161 
----- T

0.7181 
0.7181 
C.7181 
U.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0.7171 
0.7161 
0.7161 
----- !

0.7181 0.7181
0.7181
0.7171
0.7171
0.7171
0.7171
0.7171 0.7171
0.7171
0.7171
0.7161

0.7201
0.7201 0.7201
0.7191

REDUCCION DEL CAUDAL FA. AI MJ OBTENIDC PUR bCRiULA RACIORAL 
F,AXIF0 TEANSITADO POE EL FjETODO DE F.USRlElGUF. (CE/QK)

I

I 
I 

0.8841 
0.7871 
0.7591 
0.7461 
0.7381 0.7381 
0. 7341 0. 7331 
0. 730 1 0. 7301 
0.7281 
0.7261 
0.7251 
0.7231 
0.7221 
0.7221

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I
I 10 I 0.7241
I 11 I 
I 12 I 
I 13 I 
1 14 I 
I 15 I 
I 16 1 
I 17 I 
I 18 I 
I 19 1

0,1 I 
---------- T 
0.96 51 
0.8031 
0.7641 
0. 7491 
0.7401 
0.7351 
0.7311 
0.7281 
0.7261 
0.7251 
0.724 I 
0.7231 
0.7221 
0.7211 
0.7201 
0.7201 
0. 7191 
0.7191 

0.7191 0.7191 
0.7181 0.7181 

I 20 I 0.7181 0.718T 
I 21 I 
I 22 I 
I 23 I 
I 24 
I 25 I 
I 26 I 

27 I 
I 28 I 
1 29 I 
I 30 1 
I

— T
0 I
1 I
2 I
3 I
4 I
5 I
6 I 0.7311
7 1
8 1
9 I

1 0,8 I 0,9 1
T------------ !_------------- £

0.8381 0.8271 0.8181 
0. 7751 0. 7721 0.770 1 
0. 7541 0.7521 0.751 1 
0.7431 0.7421 0.7411 
0. 7371 0.7361 0. 7361 
0.7321 0.7321 0.7321 
0.7291 0.7291 0.7291 
0, 7271 0.7271 0.7271 
0.7261 0.7251 0.7251 
0. 7241 0.7241 0.724 1 
0.7231 0.7231 0.7231 
0.7221 0.7221 0.7221 
0.7211 0.7211 0.7211 
0. 7211 0.7211 0. 7211 
0.7201 0.7201 0.7201 
0.7201 0.7201 0.7191 
0.7191 0.7191 0.7191 
0.7191 0.7191 0.7191 
0.7191 0.7181 0.7181 
0.7181* 0.7181 0. 7181 
0.7181 0.7181 0.7181 
0.7181 0.7181 0.7181 
0.7181 0.7181 0.7181 
0.7171 0.7171 0.7171 
0.7171 0.7171 0.7171 
0.7171 0.7171 0.7171 
0.7171 0.7171 0.7171 
0.7171 0.7171 0.7171 
0.7171 0.7171 0.7171 
0.7161 0.7161 0.7161 
0.7161 0.7161 0.7161 
----------T-------------!—---------i

0 ,3 I -----1 
0.9061 
0.7911 
0.7601 
0. 7471 
0.7391 
0.7341 
0.7301 
0.7281 
0.7261 
0.7251 
0.7241 
0.7231 
0.7221 
0.7211 0.7211 
0.7201 
0.7201 
0.7191 
0.7191 0.7191
0.7191 0.7191 0.7191 
0.7181 0.7181 0.718 1 

0.7181 0.7181 
0.7181 
0.7181 
0,7171 
0.7171 
0.7171 
0.7171 0.7171 
0.7171 0.7171 
0.7171 0.7171 
0.7161 0.7161 
0.7161 0.7161 
----- T------ £
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I

I

I (DLL-TO/TC = 0.U0PAKA X= 0.40 Y

TV/IE

I

I

I

I
I

II I

QM/QR = 0.74 7>PAPA TV/TE = INF IN ITO

j

I 
I 
I 
I 
1 
I 
1
I 
I 
I

I
I

CF-CAUEAL TRANSITADO POK MUSKINGUM
QR=CAUDAL FORMJLA RACIONAL
TV=TIEMPO DE VIAJE POk LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIFER SUMIDERO
TC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA

I
L

0.7571 
0.7561 
0.7561 
0.7551 
0.7551

0. 7661 
0.764 1 
0.7621

0.7971
0.7831

0.7661
0.7641 
0.7621 
0.7611
0.76UI 
0.7591 
0.7581

1
!

0.7531 
0.7531 
0.7521

0.7581 
0.7571 
0.7561 
0.7561 
0.7551 
0. 7 551 
0.7541 
0.7541 
0.7541

0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
----------- !

0.7551 
0.7541 
0.7541 
0.7541 
0.7541 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
---------- !

0.7561 
0.7561 
0.7551 
0.7551 
0.7541 
0.754 I 
0.7541 
0.7541 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
0.7521 
---------- !

0. 94 71 
0.8341 
0.8001 
0. 78 51 
0.7771 
0.7721 
0.7681 
0. 76 51 
0.7631 
0.7621 
0. 7611 
0.7591 
0.7581 
0.7581 
0.7571 
0. 756 I 
0.7561 
0.7551 
0. 7551 
0.7541 
0.7541 
6.7541 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
----------!

0.7531
0.7531
0.7521

I

0.7551 
0.7551 
0.754 I 

0.7541 0.7541 
0. 7 541 0. 7 54 1 
0.7541 
0.7531 
0.7531 
0.7531

0.7541 
G.7541 
0. 754 1 0.7541 
0.753 I 
0.7531

0,0 I
--------; —

0,1 I
--------1 —

0.9731
0.8 3 91 
0.8031 
0. 7 8 71

0,3 1 0,4 1 0,5 1
--------1-------------1------------- 1 — 

0.9101 0.8941 
0.8241 0.8201 

0.7951 
0.7821 

0.7761 0.7761 
0.7711 
0.7671 
0.76 51 
0.7631 
0.7621 
0.7601 
0.7591 
0.7581 
0.7571 
0.7571 0. 7 57 I
0. 7561 0. 7561

0.7551 0.7551
0.7551
0.7541 
0.7541

0,4 I 
---- ! __

0,6 I
---- ! —

0.8811 
0.8161 
0.7941 
0.7821 
0.77 51 
0.77 01 
0.7671
0. 76 51 
0.7631
0.7611 
0.7601

0,7 I
------T — 

0.8 711 
C.813I 
0.7921 
0.7811 
0. 774 1 
0. 77 01 
0. 76 71 
0.764 I 
0.7631 
0. 7611 
0.7601 
0.7591 
0.7581 
0. 7571 
0.7561 
0.7561 
0.7551 
0.7551 
0.7541 
0. 7541 
0. 7541 
0.7541 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
0.7521 
----------!

0,9 I 
--------- £ 

0.8531 
0.8081 
0.7891 
0.7791 
0.7731 

0.7691 0.7691 
0.7661 
0.7641 
0.7621 
0.7611 
0.7601 
0.7591 
0. 758 I 
0.7571 0.7571 
0.7561 
U.7561 
0.7551 
0.7551 
0.7541 
0.7541 
0.7541 
0.7541 
0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 
0.7521 
0.7521 
0.7521 
---------- 1

0,2 I
--------X —

0.9261 
0.8 291 
0.7981 
0.7841 
0.7771 
0.7711 
0.7681 
0. 76 51 
0.7631 
0.7621 
0.7601 
0.7591 
0.7581 
0.7571 
0.7571 
0.7561 
6.7551 
0.7551 
0.7551

0.7701
0.7671
0.7651
0.7631
0.7611
0.7601
0.7591 0.7591
0.7581 0.7581
0.7571 0.7571

0.7571 
0.7561

1. I
2 I
3 I
4 1
5 I
6 I
7 I
8 I
9 I

I 10
I 11
I 12
I

0 ,8 1
--------X —

0.8611
0.8111
0.7911
0.7801
0.7741

FACTOR Di REDUCCION DEL CAUDAL fAXILC OBTENIDO POR FORMULA RACIONAL 
A CAUDAL LAXIFO TRANSITADO POP EL LETODO DE RU SKINGUN (QN/QR)

0.7531 
0.7531 
0.7531 
0.7531 
0.7531 
0.7521 

0.7521 0.7521 
0.7521 0.7521

I 
I----1-

0 I 1. 000 1 
0.8461 
0.8051 
0.7881 
0.7791 0.7781 
0.7731 0.7721 
0.7681 0.7681 
0. 766 I 
0.7641 
0.7621 
0.7611 0.7611 
0.7601 0.7591

1 0.7591 0.7581 
13 I 0.7581 

1 14 I 
1 15 I

16 I
17 1 

1 18 I 
I 19 I 0.7541 
I 20 I 
I. 21 I 
I 22 I 
I 23 I 
I 24 I 
I 25 I 0.7531 
I 26 I 
I 27 I 
I 28 
I 29 I 
I 30 I 
I

0.7541
0.7541 0.7541 0.7541 
0.7531 0.7531 0.7531 
0.7531 0.7531 0.7531 
0.7531 0.7531 0.7531 
0.7531 0.7531 0.7531 

0.7531 
0.7531 
0.7521 

0.7521 0.7521 
0. 7521 0. 752 1 
-----X------ X
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I

0.25(DLL-TC)/TCPAhA X= 0.40 Y

TV/IE

I
I
I
I I

I

I
I

I
I II

QM/QR = 0.845>PARA TV/TE = INF IN I TOI

CP-CAUDAL '1RANSITADO POP HJSKINGUP
Ck=CAUDAL PORMULA RACIONAL
TV=TIENPO DE' VIAJE POP LA TUBERIA
TE=TIEP5PO de entrada al pricer sunidero
TC=TIELPO DE.; CONCENTKACION
DLL=DURACION de lluvia

0.8511
0.8511
0.8511
0.8 511
0.8511
0.8501
0.8501
0.8501
0.8501
6.8501

0.8511 
0.8501 
0.8501 
0.8501 
0.8501 
0.8501 
----------!

0.9231 
0.8971 
0.8831 
0.8751 
0.8701 
0.8661

0.9821
0.9191
0.8951
0.8821
0.8751

0.8541
0.8531
0.8531

0.8511
0.8511
0.8511

0.8631 
0.8611 
0.8601

0.8511 
0.8511 
0.8511 
0.8511 
0.8501 
0.8501 
0.8501 
0.8501 
0.850 I 
0.8501 
---------- 1

0.8651
0.8631
0.8611

0,9 I
--------L

0.9491
0.9071

0.8501 
0.8501 
0.8501 
---------- !

0. 9021 
0.8861 
0.8771 
0.8711 
0. 8671 
0.8641

0.8521 
0.8511 
0.8511 
0.8511 
0.8511 
0.8501

5 '■ 1
■■ I

I

0.8581 
0.8571 
0.8561 
0.8551 
0.8541 
0.8531 
0.8531 
0.8531 
0.8521 
0.8521 
0.8521 
0.8511 
0.8511 
0.8511 
0.8511 
0.8501 

0.8501 0.8501 
0.8501 0.8501 
0.8501 
0.8501 
0.8501 
------------ [

0.8 591 
0.8 58 1 0.8 581 
0.8571 0.8571 
0.8561 
0.8551 
0.8541 
0.8531 
0.8531 
0.8521 
0.8521

0.8561 
0.8551 
0.8541 
0.8531 
0.8531 
0.8521 
0.8521 

0.8521 0.8521 
0.8521 
0.851 1 
0.8511 
0.8511 
0.8511 
0.8501 
0.8501 
0.8501 
0.8501 
0.8501

1.0001 
0.9321 
0.9001 
0. 8851 
0.8771 
0.8711 
0. 8671 
0.8641 
0.8621 0.8621 
0. 8601 
0. 8 591 
0.8581 
0.8561 
0. 8551 
0.8551 
0.8541 
0.8531 
0.8531 
0.8521 
0.8521 
0.8521 
0. 8511 
0.8511 
0.8511 
0. 8511 
0.8511 
0.8501 
0.8501 
0.8501 
0.8501 
0.8501 

---------- 1

0 ,3 I 
--------- [ —

0,6 I
--------! —

0.9641 
0.9131 
0. 8921 
0.8801 
0.8741 
0.8691 
0.8651 
0. 8631 
0.8611 
0.8591 
0.8581 
0. 8 5 71 
0. 8561 
0.8551 
0.8541 
0.8541 
0.8531 
0.8531 
0.8521

0,0 I
--------T —

1.0001

U ,2 I 0,3 1 0,4 1
---------T--------------[---------------1 — 

1.0001 0.9911 
0.9281 
0.8 981 
0.8841 
0.8761 
0,8701 
0.8661 
0.8641

0,7 I 
------T — 

0.9551 
0.9101 
0.8901 0.8891 
0.8801 0.8791 
0.8731 0.8721 
0.8681 0.8681 

0.8651 
0.8631 
0.8611 

0.8591 0.8591 
0.8581 
0.8571 
0.8561 
0.8551 
0.8541 
0.8541 
0.8531 
0.8531 
0.8521 

0.8521’ 0.8521 
0.8521 
0. 8511 
0.8511 
0.8511 
0.8511 
0. 8501 
0. 8501 
0. 8501 
0. 8501 
0. 8501 
0.8501 
----------!

FACTOR DE REDUCCION DEL CAUDAL FiAXIFO OBTENIDO POR FORRULA RACTONAL 
A CAUDAL 1AXIPO TRANSITADO POR EL RETODC DE PUSRINGUR (QN/QR)

0 ,8 I
--------L —

0.8881 
0.8781 
0.8721 
0.8671 
0.8651 
0.8621 0.8621 

9 I 0.8611 0.8601
I 10 I 0.8591 
1 11 I 
I 12 
I 13 I 
I 14 I 
1 15 I 
I 16 I 
1 17 I 
I 18 I 
I 19 I 
1 20 1 

21 I 
22

0.8571 
0.8561 
0.8551 
0.8541 
0.8541 
0.8531 
0.8531 
0.8521 
0.8521 

0.8521 0.8521 0.8521 
0.8511 0.8511 
0.8511 
0.8511

I
!--------1 —
1
I
I
I
I
I
I
I
I
I

0,1 I 
-------- T — 

0 I 1.0001 1.0001
1 1 0.9431 0.9371
2 I 0.9051
3 I
4 I
5 I
6 I
7 I
8 I

0,5 I 
-----------[ — 

0.9721 
0.9161 
0.8931 
0.8811 
0.8741 

0.8691 0.8691 
0.866T 0.8661 

0.8641 0.8631 
0.8621 0. 8611 
0.8601 0.8601 
0.8591 0.8581 0.8581 
0.8571 0.8571 
0.8561 0.8561 
0.8551 0.8551 
0.8551 0.8541 
0.8541 
0. 8531 
0.8531 
0.8521 0.8521 
0.8521 0.8521

0.8601
0.8591
0.8571
0.8561
0.8551
0.8551
0.8541
0.8531
0.8531
0.8521
0.8521
0.8521
0.8511
0.8511
0.8511
0.8511 0.8511

0.8501 0.8501
0.8501 0.8501
0.8501 0.8501
0.8501 0.8501 
0.8501 0.8501 
0.8501 0.8501 
----------L------------- 1

I
I 22 I
I 23 I
I 24 I

25 I
26

1
I 26 1 
I 27 I. 
I 28 I 
I 29 I 
I 30 
I------
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I

I
(DLT,-TC)/TC = 0.5UPARA X= 0.40 Y

TV/TE

1

I

0.9251

0.9231
IIIII

Qh/QR = 0.920>PARA IV/TE = INFINITE)

QR=CAULAL IRANSITADO POR PUSKINGUE
QR=CAUDAL FORFULA RACIONAL
TV=TIEMPO DE VIAJE POR LA TUBERIA 
TE=ITEMPO DE ENTRADA AL PRUEK SUFIDERO 
TC=IIEi'PO DE CONCENTRACION 
DLL=DURACION DE LLUVIA

0.9251 
0.9251 
0.9251 
0.9241

0.9231 
0.9231 
0.9231

0.9251
0.9251
0.9241

0.9241 
0.9241

0.9231
0.9231

0.9281 
0.9271
0.9271
0.9261
0.9261
0.9261

0.9311 
0.9301 
0.9291

0.9251
0.9251

0.9241 
0.9241

0.9251
0.9251

0.9241
0.9241

0,9 I
--------T

1.0001
0.9721

0. 9431
0.9401
0.9371

0.9241 
0,9241 
0.9231 
0.9231 
0.9231 
-------------[

0.9311
0.930 I
0.9291

0.9J7I 
0.9351 
0.9331

0.9281 
0.9271 
0.9271 
0.9261 
0.9261

0.9311 
0.9301 
0.9301 
0.9291 

0.9281 0.9281 
0. 928 1 
0.9271

0. 9251
0. 92 51
0. 9251
0. 9251
0. 9241 0.9241
0.9241
0.9241
0.9241
0. 9231
0.9231
0.9231

0.9431 
0. 93 91 
0.9371 

0.9341 0.9341 
0.9331 0.9331 
0.9321 
0.9311 
0.9301 
0.9291

0.9241
0.9241 0.9241
0.9231

0,1 I
---- L —

0.9331
0.9321 0.9321
0.9311
0. 930 1
0.9291
0.9291 0.9291

0.9281 0.9281
0.9271 
0.9271 
0.926 I 
0.9261

0. 95 2 1 
0.9451 
0.9411 
0.93o I 
0. 9361 0.9351

0.9331 
0.9321 
0.9311 
0.930 I 
0.9291 
0.9281

0.9271 
0.9271 
0.9261 
0.9261 

0.9261 0.9261 
0.9251

I
— X —

1.0001
0.9791 
0.9611 
0.9511 
0.9451 
0. 9411
0.9381

0,6 I
--------T —

1.0001 
0.9761 
0.9601 
0.9511 
0. 9451 
0.9411 
0.9381 
0.9351 
0.9331 
0.9321 
0.9311 
0.9301 
0. 9291 
0. 9281 0.9281 

0.9281 0. 9281 
0.9271 
0.9271 
0.9261 
0.9261 

0.926t 0.9261 
0. 9251 
0. 9251 
0.9251 
0.9241 
0.9241 
0.9241 
0.9241 
0.9241 
0.9231 
0.9231 
0.9231
-----

0 ,3 I----£--
1.0001
0.9871
0.9651
0.9541
0.9461
0.9421
0.9391
0.9361
0.9341
0.9321
0.9311
0.9301
0.9291
0,9291
0.9281
0.9271
0.9271
0.9261

0,8 1
---- T__0,7 I

---- t —
1. 0001 
0.9741 
0.9591 0.9581 
0. 9501 0. 9491 
0.9441 0.9441 
0.9401 0.9401 
0.9371 
0.9351 
0.9331
0.9321 0.9321 

0.9311 
0.9301 
0.9291 
0.9281

0.9z7l 
0.9271 
0.9261 
0.9261 
0.9251 
0.9251 
0.9251 

0.9251 0.9251 
0.9241 0.9241 
0.9241 0.9241 

0.9241 
0.9241 

0.9241 0.9231 
0.9231 0.9231 
0.9231 0.9231 
0.9231 0.9231 
-----!------ J

FACTOR DE REDUCC1ON DEL CAUDAL FAXIFL) OBTENIDO POR EORPULA RACIONAL 
A CAUDAL MAXI RO TRANSITADO POR EL METODO DE RUSKINGUR (QR/QR)

I
I--------1 —
I
I
I 
1 
T
1
1
I
I
I

0.9281 
0.9271 

0,9271 0.9271 
0.9261 0.9261 
0.9261 0.9261 

I 20 I 0.9251 0.9251
I 21 I 0.9251
I 22 I 0.9251
I 23 I
I 24 I 0.9241
I 25 I 0.9241 0.9241
I 26 I 0.9241 0.9241
I 27 I
I 28 I
I 29 I 0.9231
I 30 I
I

0,0 I
--------£----

1.0001 1.0001
0.9971 0.9931
0.9711 0.9691
0. 957 1 0. 9561

0 I
1 I
2 I
3 I
4 I 0.9481 0.9471
5 I
6 I
7 I
8 1
9 I 

I 10 1 
1 11 I 
I 12 
I 13 I

14 I 
r 15 i 
I 16 I 
I 17 I 
I 18 I 
I 19 I

0,2 I
--------1 —

1. 00 01 
0.9901 
0. 96 71 
0.9551 
0. 9471 
0.9431 
0. 93 91
0.9361 
0.9341 
0.9321 
0. 9311 
0.9301 
0. 92 91 
0.9291 
0.9281 
0. 92 71 
0.9271 
0. 9271
0. 9261 0.9261
0. 9261 0.9261

0.9251 0. 9251
0. 9251 0. 9251
0.9251 0.9251 0.9251
0. 9241 0. 9241
0.9241 0.9241
0.9241 0.9241 0.9241
0.9241 0.9241

0.9241 0.9241 0.9241
0.9231 0.9231 
0.9231 0.9231

0.9231 0.9231 0.9231
!------ 1

0,50,4
---- T —
1.0001 1.0001 
0. 9841 0. 9821 
0.9641 0.9621 
0.9531 
0.9461 
0.9421 
0.9381 
0.9361 
0.9341


