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1.- INTRODUCCION.

En los drenajes urbanos es de uso comin el empleo de la férmula
racional para la estimacidén de los caudales méximos, dato bdsico para el

disefio de las estructuras de drenaje de las aguas de lluvia.

A pesar de las objeciones que se le puedan asignar a la presente
férmula esta se ha popularizado por la facilidad de su uso, sobre todo en
aquellos proyectos que enmarcéndose dentro del 1imite de aplicabilidad de
la férmula, en relacidn al area, presentan un gran ndmero de puntos en don
de se hace necesario el calculo de caudales médximos que resultarfan extre-
madamente laboriosos para la aplicacidn de metodologias mds sofisticadas y
mas aln, cuando estdn intimamente ligados, es decir, que el resultado de -

uno influye sobre el cdlculo de otro.

Ray K. Linsley y Joseph B. Franzini en su libro de Ingenieria de
los Recursos Hidrdulicos, limitan la aplicacién de la férmula racional en

-

dreas menores de LO Ha., considerando en este caso razonable los gastos

maximos calculados por dicha férmula si se utiliza un tiempo de concentra-
cidn satisfactorio, y no usarse nunca para areas mayores de 500 Ha. Para
las dreas mayores de 40 Ha. recomiendan un ajuste aproximado, por almacena
miento y falta de sincronizacidn, mediante el uso del método de Muskingum,
ya que el gasto maximo se puede reducir en forma apreciable a medida que -

aumenta la longitud del sistema de drenaje.

Sin embargo la referida recomendacidn se hace impractica en 'los
proyectos de drenaje urbano, motivado a los numerosos sitios en donde se-
ria necesario la aplicacién del método, el cual por demds es bastante labo

rioso,

El presente trabajo trata sobre un método ideado para obviar el
calculo o transito de Muskingum, mediante la determinacién de las relacio-
nes existentes entre los caudales maximos obtenidos por férmula racional y

los mismos, transitados mediante la metodologia de Muskingum.
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2.,- METODOLOGIA.

2.1, Férmula Racional:

La formula racional se basa sobre el hecho de que una lluvia de

intensidad constante aplicada sobre una superficie impermeable, proporciona
Ld . . i i 4 - - - -

ria un escurrimiento superficial que llegarfa a igualar a la lluvia. EI
tiempo minimo necesario para que el escurrimiento superficial alcance el va
lor maximo es el tiempo de concentracidn de la superficie, y para pequefas
drea se puede considerar que la lluvia mantiene un ritmo uniforme durante =
el perfodo minimo de duracidn (tiempo de concentracidn) necesario para al--

canzar el caudal méximo, la referida férmula viene dada por la ecuacidn:

Q=Cx 1| xA

Siendo:
Q = Caudal maximo.
C = Coeficiente de escurrimiento.

| = Intensidad de la lluvia correspondiente a una duracion
igual al tiempo de concentracidn de la cuenca en estu-
dio.

A = Area de cuenca o parcela.

Como se puede observar en dicha formula se introduce un coefi-

ciente ''C'"" que representa la relacidn Escurrimiento/Precipitacidn v el cual

es un valor inferior a uno (1) ya que por una u otra causa siempre existi=

réan pérdidas de agua en la superficie drenada, lo cual se trata de conside-
rar mediante este Coeficiente de Escurrimiento.
Asi mismo, la referida férmula tiene una serie de limitaciones

que se pueden resumir de la siguiente manera:

a) Considera intensidad de lluvia constante, lo cual es vilido
solo para duraciones muy cortas.

b) Considera intensidad de lluvia uniforme en el area, lo cual
1

es aceptable solo en areas muy pequefias.




{

c) Considera area impermeable, motivo por el cual no toma en
cuenta el almacenamiento, siendo éste Gltimo de mayor peso
a medida que el area es menos impermeable,

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

e) Considera la misma frecuencia para el caudal calculado y la
intensidad de 1luvia que lo origind, lo cual es solo acepta
ble en superficies impermeables en donde las condiciones an
tecedentes tienen poca importancia.

Por lo tanto la formula racional proporciona resultados valede-

ros solo si se aplica en areas pequeiias y de alta impermeabilidad.

El tiempo de concentracidn (Tc) en un sistema de drenaje urbano
es igual a la combinacidn mas larga del tiempo de escurrimiento sobre el te
rreno hasta el primer sumidero (Tiempo de entrada Te) mas el tiempo de via-

je por la tuberfa hasta el punto de estudio (Tiempo de viaje Tv).

JC mauie i TV

Por lo tanto la forma del hidrograma resultante de las conside-
raciones anteriores serfa como se muestra en la figura a continuacidn, es
decir, omitiendo almacenamientos en el area drenada y para duraciones de

1luvia igual al tiempo de concentracidn.

QR0 L e O

CAUDAL

e e e m— — — i — — ———

TIEMPO




Siendo el ascenso y descenso del hidrograma lineales y simétricos,
motivado a la no consideracidn de los almacenamientos de agua que ocurren =
dentro del area drenada, causa principal de las criticas sobre esta férmula,
y cuyo error sobrestima el caudal mdximo o pico, a medida que aumenta el --

area drenada y la permeabilidad de su superficie.

Por otra parte esta férmula origina hidrogramas lineales diferen-
tes al anterior segiln la duracidn de lluvia (DLL) sea menor o mayor que el
tiempo de concentracidén (Tc) de la cuenca de acuerdo a como se sefiala a con

tinuacion:

DLL <Tc

. En este caso el hidrograma resultante no alcanza el caudal miximo,
ya que la precipitacidn 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 més remota del

adrea, por lo que el hidrograma originado serd de la forma:

CAUDAL

A< DLL Te —«

DLL=> Tc

En este caso, la duracidn de la lluvia es tal que el hidrograma
alcanza el caudal madximo para la intensidad que lo estd originan=

do, es decir, si no hubiera pérdidas en la cuenca, en ese momento
la precipitacidon y el escurrimiento de salida en la cuenca serfan
iguales; sin embargo si la liuvia continla el gasto méximo se man
tiene hasta que la precipitacidn sea suspendida,.para comenzar el
descenso a fin de drenar toda el agua que se encuentra en circula

cidon dentro de la cuenca.




El hidrograma originado serd de la forma:

S DLL——F

CAUDAL

A-Te —f=DLL-Te —f Te —p—

2.2, Método de Muskingum:

Ray K. Linsley y Joseph B. Franzini en la publicacidn anterior-
mente mencionada recomiendan un ajuste aproximado por almacenamiento y fal-~-
ta de sincronizacidon del hidrograma, indicada en el subpdrrafo 2.1. ante-
rior, y empleando para ello el método de Muskingum, la cual es una de las

metodologias mds usadas para el transito de avenidas.

El Método de Muskingum estd basado en las siguientes ecuaciones:

OFcm wld e Te+ 0o .Oii’C'*I‘

o o S XE D T

) K =Kig X+ 0,5 &1

Bt KooiXe 2055 0T

1 Ko BT
Kapals . Y= 0.5 5T

CZ_K-K.X*-O,S.T

CO +C1+C2=1

Cuyos significados de las variables y constantes son los siguien
tes:

Trabajando con intervalos constantes y consecutivos de tiempo (t)

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

1t

Caudal que entra al sistema de drenaje al final del inter
valo' ts

I




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

0f = Caudal que sale del sistema de drenaje al final del inter
valo t,. -

X = Una constante que expresa la importancia relativa que tie
ne la salida sobre el almacenamiento en el sistema, sien-
do: ‘

Xm0 cuando el caudal de entrada no tiene efecto so
bre el almacenamiento (embalse simple). .
X = 0.5 cuando los caudales de entrada y salida tienen

igual efecto sobre el almacenamiento.

Segin Linsley, Kohler y Paulus en su libro Hidrologia para Inge-
nieros sefialan que ''‘para la mayoria de los rios X esta entre 0 y 0,3 con un
valor medio aproximadamente 0,2 y por otra parte en el libro Ingenierfa de
los Recursos Hidraulicos de Ray K. Linsley y Joseph B. Franzini indican:

""En los cauces naturales X varia por lo general entre 0,1 y 0,3'",

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).

3.- RELACION ENTRE EL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL (QR) Y
EL CAUDAL MAXIMO QUE SE OBTIENE UNA VEZ TRANSITADO EL HIDROGRAMA RA~-
CIONAL (QM):

En los proyectos de drenaje urbano es frecuente la necesidad de
realizar transito de avenidas utilizando el método de Muskingum, a fin de
reducir los caudales, mediante las consideraciones de almacenamiento, para
obtener un resultado més 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 nlmero de puntos, seria de gran utilidad encontrar una mang
ra de obtener el caudal pico una vez transitado, sin necesidad de efectuar
el laborioso cdlculo de iteracidn. tal efecto se inicié una investiga=

cidn con el fin de determinar si existe una relacidn entre los caudales




maximos antes y después del transito y localizar la funcidn de la cual de-

pende dicha relacidn.

- 1

En principio se efectud algunas pruebas con el propdsito de lo-
calizar los parametros de mayor influencia dentro de la relacidn antes se-

fialada, por lo cual se considerd los siguientes casos:

3.1. Area a drenar variable y el resto de los pardmetros constantes.

Con respecto a la férmula racional esta consideracién involucra
hidrogramas de igual base pero de caudales maximos diferentes, tal como se

muestra en la figura a continuacidn.

CAUDAL

TIEMPO

Si a cada uno de estos hidrogramas se les aplica el trénsito por
el método de Muskingum se obtendrd hidrogramas curvilfneos, tal como se

muestra a continuacidn.

5

Q,
QRZ 7 /f\\“\'
- CAUDAL s R,




En donde se pudo constatar que la relacién OM/QR se mantiene cons

tante para diferentes valores de area, por lo que se deduce que la referida
relacion no es funcidn del 4rea (Ver anexos 1-3.1.a y I1=3.1.b).

L4

3.2, El tiempo de viaje (Tv) y el tiempo de entrada (Te) variables,

manteniendo el resto de los pardmetros constantes incluso el tiem

po de concentracion.

Con respecto a la férmula racional, este caso representa um solo
hidrograma adn cuando varfen Tv y Te, pero no asi 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, obteniéndose hidrogra

mas resultantes de dichos transitos, como 1os que se muestran en forma es-

quemadtica a continuacidn,

l_QR
Fan
oy T T
CAUDAL ,’QM2 1\\ Vi< IV
/// ”___\\\\ TE| > Teap
// ///’ \\:\
/////
///
f—Tc ——Tc —*
TIEMPO
Q
?M1 — M2
Qr QR

hrohy AR et P A S S e

Lo cual indica que los tiempos que integran al de concentracidn

influyen,

lo3-?..b)a

n_la relacidn que se esté_gﬁgudiandg. (Ver anexos 1=3.2.a y

3.3. Tiempo de viaje (Iv) variables y tiempo de entrada (Te) constan-

Vv
e
te, lo gque supone Tc variable; el resto de pardmetros constantes.

En este caso los hidrogramas producto de la férmula racional pre
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sentaran tiempos base distintos, los cuales al ser transitados originan hi-
drogramas curvilineos cuyos valores de las relaciones OM/QR varfan de la si

guiente manera:

Qr,
consfante
< Tv 2
< Tecz
< T.g

{4

CAUDAL

TIEMPO
Oy, Oy
Ll
R, R,

Lo que indica que el aumento del tiempo de viaje provoca una dis

minucidn con la relacién QM/QR (Ver anexos 1-3.3.a y 1-3.3.b).

3.4, Tiempo de entrada (Te) variable y tiempo de viaje (Tv) constante,

lo que supone Tc variable; el resto de los pardmetros constantes.

Al igual que en el punto anterior esto origina en los hidrogra-
mas lineales una variacidn en el tiempo base, pero al transitar estos hidro

gramas las relaciones QM/QR varfan de la forma:
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rQR. L—QRz Qr, = QRr,
Qum, Tv = constante
/,.EN\ Te: < Te2
Qu, “ S T < Tee
v Tey < Ts,
/ N //
. \ /
CAUDAL , bl
7 \\
// /’// \\
72
B f
; L) TB2 ,lL
TIEMPO
Q, i Ou,,

Lo cual indica que un_ aumento en el tiempo_de entrada provoca

un_aumento en la relacién QM/QR (Ver anexos 1-3.h4.a y 3.4.b).

3.5. Tiempo de viaje (Tv) y tiempo de entrada (Te) variables en |

R

misma proporcién y el resto de los pardmetros constantes.

Como en los casos anteriores esto produce tiempos base distintos

pero al transitar los hidrogramas lineales se obtiene que la relacidn QM/QR

se mantiene constante.



QR QR2 Qr, = QR;
_l I Tvi < Tve
QMl‘l JJDMZ TVz = Tle ATV
/—-‘\ P i 8 TEI < TEZ
\ = < NS Tez = Tex ATE
. S NaTy = ATE
CAUDAL » \ - Tor < Tse
//////// A
~ TBI %‘
sz JA—
TIEMPO

Oy s s 2 O
QR1 QRZ

De lo cual se deduce que la influencia directa o inversa de Tv
Yy Te respectivamente tiene el mismo peso sobre la relacién OM/QR que se es

td analizando (Ver anexos 1-3.5.a y 1-3.5.b).

3.6. Volumen escurrido constante Yy el resto de los parametros varia-

bles.

En este caso las areas bajo los hidrogramas lineales deberdn ser
iguales. Con hidrogramas de este tipo se efectuaron todas las pruebas ante
riores con excepcidén de la indicada en el punto 3.1 y 3,2 Ya que en estos
casos no es posible construir diferentes hidrogramas lineales con igual vo-
lumen 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=-
dicdé anteriormente, por lo que se deduce que la relacién QM/QR no depende

del volumen escurrido (Ver anexos 1-3.6 (3.3), 1-3.6 (3.4), 1-3.6 (3.5).

3.7. Constante de Muskingum "X'' variable y el resto de los pardmetros

constantes.
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Esto representara a transitar un mismo hidrograma racional pero

variando en cada transito el vaior de ''X',

T QR

CAUDAL / ;QM-,\

De donde se deduce que el aumento del valor X provoca un aumento

en la relacidn QM/QR (Ver anexos [-3.7.ay | =347 bl

3.8. Tiempo de trdnsito "'t'' variable y el resto de pardmetros cons-

tantes.

En este caso se trata de transitar el mismo hidrograma racional,
variando en cada transito el valor del tiempo de iteracidn; y de cuyas prue
bas se pudo concluir que este parametro influye sobre la precisidn de la re
lacidén que se estudia, es decir, que el error que se comete en la obtencién
de QM/QR disminuye a medida que se trabaja con intervalos de tiempo mas pe-
quefios, siendo la variacidn de dicha relacion de la forma que se muestra a

continuacidn:
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Lo cual indica que el error aumenta notablemente a medida que se
emplea tiempo de iteracidn superior al 25% del Tc y que ademas el resultado
del transito serd siempre el mismo para cualquier valor de tfempo de transji
to menor del 2% del Tc y por otra parte se comete muy poco error usando va=
lores de ''t'" entre 2% y 10%. Asi mismo es recomendable, principalmente
cuando se usan tiempos de iteracidn entre 10% y 25% del Tc, seleccionar un

'""'t'' tal que en el transito se considere el pico del hidrograma a transitar.

En el anexo 1-3.8.a se muestra una representacidn grifica de la
variacion del error efectuado con un hidrograma 1ineal de QR = 600 (pico) vy
un Tc = 30 minutos, el cual fue transitado con diferentes tiempos de itera-
cién y para una X = 0.00, En el anexo 1-3.8.b se incluyen los valores que
se obtuvieron de los diferentes transitos y en el anexo 1-3.8.c trozos indi

cativos de algunos de los referidos transitos.

3.9. Resumen de las pruebas efectuadas.

a) La relacién OM/QR no es funcidn del area drenada.
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b) La relacién QM/QR es_funcidn inversa del _tiempo de viaje por
la tuberla (Tv)

QM/QR = f (1/Tv)

c) La relacién QM/QR es funcidén directa del tiempo de entrada
al_primer sumidero (Te)

QM/QR = f (Te)

d) La relacidn QM/QR es afectada con el mismo peso, para varia=
ciones proporc:onales de Tv y Te.

e) La relacidén QM/QR no_es funcidn del volumen escurrido.

f) La_relacidén QM/QR es funcidn directa de la constante de Mus=-
kingum "'X'T,

QM/QR = f (X)

g) El tiempo de iteracidén (t) influye en la precisidn del resul
tado que se obtiene una vez txans:tado el _hidrograma lineal,
encontrandose que el error es desprec;ab]e para._tiempos de

iteracidn entre 2% x~10% de] _tiempo al pico del hidrograma
lineal.

L,- CORRELACION ENTRE OM/OR Y LOS PARAMETROS QUE LA INFLUYEN,

Investigadas las formas en que los diferentes pardmetiros influ-
yen en la relacidén QM/QR, se procedid a buscar la manera de correlacjonar=-
los para poder obtener el valor de la relacidén que se estudia, conociendo
previamente las magnitudes de los pardmetros bdsicos necesarios para ejecu=

tar el transito mediante el método de Muskingum,

b.1. Correlacién entre QM/QR y los pardmetros X, Te y Tv.

L,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 escogié una serie de hidrogramas
racionales y se les transitd bajo un mismo valor de "X con el propésito de

determinar en cada transito la relacidén QM/QR, usando como tiempos de itera
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cidén valores de 5% del Tc, y a los cuales se les buscd la forma grafica de
representarlos, encontrandose que ellos se adaptaban perfectamente a la si-

guiente relacidn grafica:

1 -
Qm
QR
T P4
(@) —_—

Tv/ TE

L,1,2. Repitiendo el mismo procedimiento pero variando los valores

de X se obtiene una familia de curvas tal como se muestra a continuacidn.

14 X < Ka<¥X3z
Qm
QR A3
K2
| :
0o Tv/TE —lii

L,2, Correlacidn entre QM/QR y duraciones de lluvia (DLL) diferentes

al tiempo de concentracidn (Tc).

En este caso los hidrogramas lineales antes de ser transitados
son de la forma que se indica a continuacidon y las cuales fueron ya explica

das en el paragrafo 2.1.
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a) DLL< Tc

CAUDAL

r

- DLL Tc

oY Okl a0 OLL—

CAUDAL

A= Te —4—DLL-Te —Te =~

L,2.,1. Determinacidon de la influencia del pardmetro duracidn de
l1luvia (DLL) sobre la relacidn QM/QR.

a) Para diferentes valores de este nuevo parametro (DLL) se
efectud todas las pruebas que ya se explicd en el paragrafo
3., encontrandose que para un mismo valor de X se obtiene
una curva de forma similar a la sefalada en el paragrafo
L,1,2,, pero con valores de QM/QR crecientes a medida que

aumenta la DLL seglin se muestra en la figura a continuacidn:

1 - X = constante
DLL; < DLLj, < DLL3y
Q
-Q—”;— DLL3
DLL»
DLL

T/ Te

b) En base al punto anterior se deduce que si se introduce un
tercer eje estas curvas pueden ser presentadas en forma de

superficie como se indica seguidamente:
»e




Para K =constante

»>Tv / TE

c) Ahora bien, dado que hemos

trabajado con valores adimensiona

les de QM/QR y de TV/TE, ademds de que para el uso practico

que se pretende con este trabajo son mas manejables los valo

res asi expresados, se transformé la DLL a una expresidn adi

mensional de la forma:

DLL - Tc

Te

lo cual puede variar desde

DLEL e="TC

Tc

DL = .Te

—

Ic

DLL - Tc
TG

- 1 hasta infinito, siendo:

i

- 1 para DLL instantdnea

i

0 para DLL = Tc

= para DLL =<

pasando por todos los valores intermedio. Por lo tanto la

superficie anteriormente mostrada quedara de la forma:

O G Para K = constanfe

DLL-Tc
Tc

= Tv/TE




d) Al igual que lo expuesto en el paragrafo 3.7., estas superfi
“cies varian con los diferentes valores de la constante de
Muskingum (X) es decir, que las superficies se elevan con el

aumento de X seglin se dibuja a continuacidn:

Qu/Qr X < Xe<X3 DLL=Tc
A Tc

» Tv /TE

5.- CALCULO MEDIANTE EL USO DEL COMPUTADOR.

Una vez clasificado los pardmetros influyendes en la relacidn en
estudio y la forma grafica en que fueron relacionados, se elabord un progra
ma de computacién el cual suministrandole valores de X , DLL= Tc/Te y de QR,
efectla 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 efecta
en transito nuevamente para dar el resultado correspondiente‘QM/QR Vs TV/TE,
este procedimiento lo repite hasta que TV/TE alcance el valor de 30,9 ya
que de allf en adelante QM/QR se hace practicamente constante, obteniéndose

asi una curva de QM/QR Vs TV/TE para un valor fijo de X y DLL - T¢c, hacien=
Tc

do la aclaratoria de que el programa efectla los tréansitos con un tiempo de

trabajo igual o menor a 5% del TC.

6.~ TABLAS Y CURVAS DE TRANSITO.

En el anexo |l se incluye tablas para valores dijos de Xy

DLL = Tc , vy en donde entrando con TV/TE se obtiene QM/QR, las cuales fue=
1c
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ron obtenidos mediante el uso de la computadora, asi como también la repre-

sentacidén grafica de las referidas tablas.

7.- EJEMPLO PRACTICO DE LA UTILIZACION DE LA RELACION QM/QR Vs Tv/Te y

DLL o= Tc .

Tc

DATOS INICIALES
Tr = 10 anos
Cof Escur. = 0.60
Al = |,5 Ha.
A2 = 3,5 Ha.
Tg, = 8 minutos
Sumideros Vi = O
& X = 0,3
DLL & Tc
Curva de I-D~F
: I gof---\
| N (imm/h)
— A
r=10anos
™ ,7 |, | Sumideros | i Ti
\ .
l ) // iY/ : é I;
b
\ ff/ , TIEMPO (minutos)
Calculo del caudal en Bvl
Tc=Te+ Tve=28+ 0= 8 minutos
DLL = 8 minutos _ -3 It
Bgn - B0 280 °% .10 "'m g
Curva de |=D=F ' 20 R Q = 0.60 x 3600 seq X:135 %10 m
Q = 0.225.m°/seg. = 225 1/s




Tv 0

ey oae o 0 —>» Tabla para:
Xoom 0,3
BLL - T B
QM = QR = 225 1/s

El caudal asi determinado servird para disefiar la tuberfa de

drenaje entre Bvl y Bvl,

Calculo del caudal en Dvhk :

Supongamos que la tuberfa Bvl = Bvhk fue disefiada (en base al cau

dal en Bv1) con los siguientes valores:

Pendiente = 8,0%
Didmetro = 18 pulg.

Velocidad del agua
a seccidn plana

1,40 m/seg

Longitud de la tu-
beria

336 m.

Con los datos anteriores se puede determinar que el tiempo de
viaje (Tv) por la tuberia sera:
Lon. tuberia 336 m.

s Veloc. agua 1,40 m/seg 240 seg. = L min,

Tc =Te+ Tv=238+ 4 =12 minutos

DLL = 12 min.

| = 80 m/h
. Curva |=D=-F
-3
QR = 0.60 x S0 X 10 ‘m X0 K 104Ha. = 0,667 m3/s = 667 1/s

3600 seg
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Tv L ,
e - g = 0.5 —> Tabla para
X = 0.3
- _QM— = 0.858
DAL woge QR
TC

QM = QR x 0.858 = 667 x 0.858 = 572,3 1/5 vivveneeeos. (a)

QM = 572 1/s .

Siendo este valor el caudal méximo que se obtendrfa si se hubie-

ra transitado el hidrograma lineal correspondiente a la férmula racional.

i Qr = 667 /s

' rQM =572 /s

o
- e

Q b b 1)

(Ws) i RN

— 14 —f—14 —}
TIEMPO (minutos)

Con este Gltimo caudal, se disefa el tramo de tuberfa siguiente

y se repite el procedimiento hasta finalizar la red de tuberfa.

Como comparacion de los calculos a realizar por la metodologfa
convencional para determinar el valor que aqui se calculd mediante la ecua-

cion (a), se anexa a continuacidén el referido cdlculo utilizando la forma

tradicional,




TRANSITO DE UN HIDROGRANMA LINEAL UlILI&AhDO EL
METODO DE MUSKINGU M

TE= TIEMPO CE ENTRADA AL PRIMER SUMIDERO
Tv= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

LLL= DURACION DE LLUVIA

0= CAUDALES DEL HIDRKOGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MNUSKINGUM

C0, Cl, C2= CONSTANTES DE ALMACENANMIENTO

TE= 8.0° TV= 4.0° TC= 12.0° t= 0.6° DLL= 12.0°

PARA X= 0.30

CO=( 4.0* 0.30-0.5* 0.60)/( 4.0~ 4.0* 0.30+0.5* 0.60)=-0.290
Cl=( 4.0* 0.30+0.5* 0.60)/( 4.0~ 4.0* 0.30+40.5* 0.60)= 0.484
C2=( 4.0~ 4.0* 0.30-0.5* 0.60)/( 4.0- 4.0* 0.30+0.5* 0.60)= 0.806

T Q CO*L2 CI*L1l C2™r2 0
0.60 33.35 =-9.68 0.00 0.00 0.00
1.20 66.70 -19.36 16.14 0.00 0.00
1.80 100.05 =29.05 32,27 0.00 3.23
2.40 133.40 -38.73 48.41 2.00.: 12 .29
3.00 166.75 -48.41 64.55 9491 26.04
3.60 200.10 -58.09 80.69 21.00 43.60
4.20 233.45 ~-67.78 96.82 35.16 64.20
4.80 266.80 -77.46 112.96 51.78 87.28
5.40 300.15 -87.14 129.10 70.39 112.34
6.00 333.50 -96.82 145.23 90.60 139.01
6.60 366.85~106.50 161.37 112.11 166.97
7.20 400.20-116.19 177.51 134.65 195.98
7.80 433.55-125.87-3#93.65-158.04 "225,82
8+40 466.90~135.55 209478 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, 05:5727. 0] i CAUDAL PICO DEL

15.60 466.90-135.55 242.06 461.30 567.80 HIDROGRA VA

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

TRANSITADO
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8.= CONCLUSIONES:

De los andlisis efectuados se concluye que si un hidrograma 1i-
neal es transitado mediante la metodologia de Muskingum, el pico del hidro-
grama resultante puede ser determinado indirectamente, ya que existe una
perfecta relacidn 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), vy
en donde QR, Tv, Te, DLL y Tc son ficilmente obtenibles y los mismos serian
de todas formas indispensables si se fuese a efectuar el transito de la ma-
nera tradicional. En las relaciones aquf presentadas sdlo es necesarjo des

pejar la variable QM que representa el pico del hidrograma transitado.

Por lo tanto, empleando las referidas relaciones se puede perfec
tamente realizar los disefios de drenaje urbano introduciendo un ajuste por
almacenamiento y falta de sincronizacidn de los caudales picos, situacidn
esta que generalmente no se hace en la actualidad, salvo en casos muy espe-
ciales, por la dificultad y lo extremadamente laborioso de los cdlculos, lo
cual trae consigo la  sobrestimacién de los didmetros de tuberfas en estos

proyectos y por ende elevacidn de los costos de construccidn de los mismos.

9.~ RECOMENDACIONES:

Dentro de los pardmetros a utilizar en las relaciones que se es=
tén tratando existen dos que deberdn 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).

En relacion a Te, este valor es estimado al iniciar los cilculos
para el proyecto y segln las Normas e Instructivos para el C3lculo de Pro=-
yectos de Alcantarillados del Instituto Nacional de Obras Sanitarias, se re
comienda tomar en consideracidn: a) la pendiente media de la superficie a
drenar; b) la naturaleza de la superficie de cubierta; ¢) la distancia me-
dia hasta el sumidero de entrada; d) el almacenamiento de agua en su reco=-

rrido, y e) la distancia y colocacién de los sumideros.

Sin embargo, serfa mas recomendable efectuar una investigacidn

sobre los valores de este pardmetro en funcién de los diferentes factores
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que influyen en él, a fin de poder valorizarlo en una forma mis precisa.

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 informacidn al respecto en
cauces naturales pero no sucede lo mismo en drenajes urbanos. No obstante

y segin lo sefialado en el pardgrafo 2.2 el valor de X en cauces naturales

varia entre 0 y 0.3, ahora bien, dado que en drenajes urbanos la mitigacidn
por almacenamiento y falta de sincronizacidn deberfa ser menor que en los

cauces naturales ya que, aln cuando las pendientes en estos Gltimos 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 mis favorables a la mitigacidén que en los drenajes urba-

nos; por tal motivo y con el propdsito de seleccionar una constante de Mus=

kingum que proporcione cierta seguridad, serfa recomendable escoger un va-

lor en el rango superior del sefialado para los cauces naturales, es decir,

del orden de 0.3.

De lo antes expuesto se deduce la conveniencia de efectuar wuna
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.
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TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO

METODO DE MUSKINGU M

TE= TIEMPO DB
Tv= TIENMPO DL
TC= TIENMPO DE
t = TIEMPO DE
DLL= DURACION
Q= CAUDALES DEL HIDROGRAMA LINEAL
C= CAUDALES DEL HIDROGRAMA TRANSITADC

X= CONSTANTE DE

ENTRADA AL PRIMEK
VIAJE POR LA

CONCENTRACION

TRABAJO

DE LLUOVIA

MUSKINGU M

SUMIDERO
TUBERIA

C0, C1, C2= CONSTANTES DE ALMACENAMIENTO

TE= 10.0° TV= 20.0° TC= 30.0°

PARA X= 0.00

CO=( 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
T Q CORTZ@lXTT
3.00 50.00 3.49 0.00
6.00 100.00 6.98 3.49
9.00 150.00 10.47  6.98
12.00 200.00 13.95 10.47
15.00 250.00 17.44 13.95
18.00 300.00 20.93 17.44
21.00 350.00 24.42 20.09:
24,00 400.00 27.91 24.42
27.00 450.00 31.40 27.91
30.00 [500.00] 34.88 31.40
33.00 450.00 31.40 34.88
36.00 400.00 27.91 31.40
39.00 350.00 24.42 27.91
42,00 300.00 20.93 24.42
45.00 250.00 17.44 20.93
48.00 200.00 13.95 17.44
51.00 150.00 10.47 13.95
54,00 100.00 6.98 10.47
57.00 50.00 3.49 6.98
60.00 0.00 0.00 3.49
63.00 + 0.00 ~.0,00 *i0:00

t= 3.0°

20 5 0220 ., 0%
20 ol 205 0%

.00)/( 20.0-

C2*02
0.00
3.00

11559

24.98

42.50

63.59

87.73

114.51
143.56
474,55
20723
235.34
283,53
263.18
265. 4%
201.45
253499
237.84
219.66
198.01
173438

O

3.49
13.47
29.03
49,40
73.99
101.96
133.08
166 .64
202.86
240,83
2.3 5:1:
294.65
305.80
303,85
292.85
2706.40
255.28
230412
201.50
173.38

pLL=

EL

30.0°

0.00+0.5* 3.00)= 0.070
0.00+0.5* 3.00)= 0.070
20.0*% 0.00+0.5* 3.00)= 0.8660

Qm_ _ 308,53

= 0.6l
QR 500 i

ANEXO 1-3.l.a



TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDC EL
METODO DE MUSKINGUWN

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
V= TIEMPO DE VIAJE POR LA TUBLRIA

TC= TIEMPO DE CONCENTRACION
.t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADOC

X= CONSTANTE DE MUSKINGUM

C0, C1l, C2= CONSTANTES DE ALMACENAMIENTO

TE= 10.,0" TVe 20.0" TC= 30.07 %= ..3.0"DLL= 30.0°%

PARA X= 0.00

CO=( 20.0* 0.00-0.5* 3.00)/(:20.0- 20.0* 0.00+0.5* 3.00)= 0.070

Cl=( 20.0* 0.0040.5* 3.00)/( 20.0- 20.0* .0.00+0.,5* 3.00)= 0.070

Ci=( 20.0~ 20.0* 0,00-0.5* 3.00)/( 20.0~ 20.0*. 0.00+0.5%-3.00)="0.860

i Q COXI2 €1*11 .. C2%02 0
3.00 80.00 5.58 7.0400% 0,00~ 5.58
6.00 160,00 11.16%.5.58 ~ 4:80% 21.55
9.00 240.00 16.74 11.16 18.54 46.45
12,007320.00 22.337" X6:74+239.9%.79.04
15.00 400.007, 27.91:22.33 " 68,01 1%8.24
18.00 480.00 33.49 27.91 101.74 163.14
21.00- 560,00 39.07 :33.49 140.37 212.93
24.00 640.00 44.65 39.07 183.22 266.94
27.00 720.00 50.23 44.65 229.69 324.58 Qy 493,65
30.00[800.00] 55.81 50.23 279.29 385.33 s 800
33.00 720,00 5092355387 331,57 437.61.  *R
36.00 640.00: 34565 250623 376455 471,43
39.00 560.00 35.07 44.65 405.65 489.37
42.00 480.00 33.49 39.07 421.09[493.65]
45.00 400.00 27.91 33.49 424.77 486.16
4800 320,00 22¢33:~27.91 418.33.468.56
51.00 240,00 ~16.74 122483 40318442725
54,00 160.00 11.16 16.74 380.54 408.45
57.00- 80,00 85,58 11, 16¢ 351845 36820
60,00 0,00, .0.00 9:5.58316.,82 322440
63.00, 0,00 . 0.00 0,00 277.42 277.42

= 0617

ANEXO I-3.1.b




TRANSITO DE UN HIDRCGRAMA LINEAL UTILIZANDO EL
METODO DE MUSKINGUWM

TE= TIEMPO DE ENTRADA AL PRIMEKR SUNMIDERO
TV= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIENPO DE CONCENTRACICN

t = TIENMPO DE TRAEAJOC

DLL= DURACION LE LLUVIA

0= CAUDALES DEL HIDROGERAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MNUEKINGUM

C6, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TE= 15.0° TV= 15.0° TC= 30.0° t= 3.0° DLL= 30.0°

PAkA X= 0.10

CO=( 15.0% 0.10-0.5* 3.00)/( 15.0- 15.0%* 0.10+0.5* 3.00)= 0.000

Ccl=( 15.0* 0.10+40.5* 3.00)/( 15.0- 15.0% 0.10+0.5*% 3,00)= 0.200

c2=( 15.0- 15.0% 0.10-0.5*% 3.00)/( 15.0- 15.0% 0.10+0.5* 3.00)= 0.800

0 Q CO0*12 ,Cl*Ll’ “C2*02 0
3.00 50.00 0.00 0.00 0.00 ©.00
6.00 100.00 0.060 10.00 0.00 10.00
9.00 150.00 0.00 20.00 8.00 28.00
12.060 200,00 0.0C 30.00 22.40 52.4C
15.00 250.00 0.00 40.00 41l.92 §&1.92
18.00 300.00 0.00 50.00 65.54 115.54
21.00 350.00 0.00 6C.00 92.43 152.43
24,00 400.00 0.00 70.00 121.94 191.94
27.00 450.00 0.00 80.00 153.55 233.55
30.00[500.00] 0.00 90.00 186.84 276.84
33.00 450.00 0.0C 100.00 221.47 321.47
36.00 400.00 0.00 90.00 257.18 347.18
39.00 350.00 0.00 &0.00 277.74[357.74]
42.00 300.00 0.00 70.00 286.20 356.20
45.00 250,00 0.00 60.00 264.96 344.96 QM __30N7d _,oip
48.00 200.06 0.00 50.00 275.96 325.96 QR 500 '
51,00 150.00 0.00 40.00 260.77 300.77
54,00 100.00 0G.00 30.00 240.62 270.62
57.00 50.00 0.00 20.00 216.49 236.49
60.00 0.00 0.00 10.00 189.20 199.20
63.00 0.00 0.00 0.00 159.36 159.36
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TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL
METODO DE MUSKINGU M

TE= TIEMPO DE ENTRADA AL PRIMEKR SUMIDERO
1Vv= TIEMPO DE VIAJE POR LA TUBERTA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUUALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE Db MUSKINGUMNM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTO

’

TE= 10,0 TV= 20.0° T7C= 30.0° t= 3.0° DLL= 30.0

PARA X= 0.10

CO=( 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)/( 200~ 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)= 0.840

T 0 CO*TZ TCLXIl “.C2*02 0
3.00 50.00 =-1.26 0.00 0.00 0.00
6.00 100.00 =-2.56 8.97 0.00 6.41
§.007150.00 .~3.85 17.85 5442 19.53

12,00 200,00 =5, ¥3:4264592 . 16552 % 38,32

15.00 250.00 =-6,41 35.90 32.42 61.91

18.00 300.00 =7.69 44.87 52.39 89.56

21,00 350,00 ~8.97+.53.85".75.79 :120.66

24.00 400.00 -10.26 62.82 102.09 154.66

37.00 450400 ~11.54 71,79 13086 19L.12-: QM. 385,88 _  o,o

30.00([500.00] -12.82 80.77 161.72 229.67 QR 500 '

33.00 450.00 -11.54 89.74 194.33 272.54

36.00 400.00 -10.26 80.77 230.61 301.12

39.00.350.00  =8.97% T1.79,2054.80 317,62

42.00 300.00 -7.69 62.82 268.75[323.88]

45.,00:250.00 ~6s4%" 53854274405 321.49

48.00 200.00 -5.13 ~44.877272,03 311.77

51.00.1504,00  =3.85 35:90.:263.81 295,86

54.00 100.00 =2.56 26.92 250.34 274.70

57.00 50.00 =1.28 17.95 232.44 249.11

60.00- 0,00 0.00: “8.,9717210."78 21.9. 76

63.00- 0400, :0,00 = "0.00 185,95 185.95

ANEXO I-3.2.b
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TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL
METODO DE VMUSKINCU B

TE= TIEMPC DE ENTRADA AL PRIMEK SUMIDERO
Iv= TIENPC DE VIAJE POR LA TUBERIA

IC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJC

DLL= DURACION DE LLUVIA

C= CAUDALES DEL HIDROGRAMA L INEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MUSRINGUM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TE= 5.0° TV= 30.0° . 7TC=:35.0" t= 3.5% DLL= 38,0’

PARA X= 0.20

CO=( 30.0* 0.20-0.5* 3.50)/( 30.0- 30.0*% 0.20+0.5% 3.50)=-0.165
Cl=("30.0% 0.204045% 3.:500./( 36,0~ 3050%:0,20+0.5* 3.50)= 0.301

C2=( 30.0- 30.0* 0.20=0.5% 3.50)/( 30.0- 30.0*% 0.20+0,5* 3.50)= 0.864

T G CO*L2.: CI*T}:. ~C2%02 O
3.50 50,00 —8Y25:90.06 “0:00 . 0.00
7.00 100.00 -16.50 15.G5 0.00  0.00

10.50 150.00 -24.76 " 30,10 0.00 . 5.34
14.00 200.00 -33.01 45.15 4.61 16.75
17.50 250.00 -41.26 60.19 14.47 33.41
21.00 300.00 -49.51 75.24 28.86 54.59
24.50 350.00 =-57.77 90.29 47.17 79.70
28.00 400,00 -66.02 105.34 68.86 108.18
31.50 450.00 =74.27 120.39 93.48 139.60
35.00 [500.00] =82.52 135.44 120.62 173.53
38.50 450,00 ~74.27 150.49 149.595 226 .16
42,00 400.00 =66.02 135.44 195.42 264.64
45.50 350.00 -57.77 120.39 228.84 291.46 Qu__3!1%88 _ .

49.00 300.00 -49,51 105.34 251.85 307.67 QR 500
52.50 250.00 -41.26 90.29 265.85[314.89]
56 .00 200.00 -33.01 75.24 272.08 314.31
59.50 150.00 -24.76 60.19 271.59 307.03
63.00 100.00 -16.50 45.15 265.30 293.94

ANEXO I-3.3.0




TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL
METODO DE MUSKINGUM

TE= TIEMPO DE ENTRADA AL PRIMEK SUMIDERGC
V= TIEMPO DE VIAJE POR LA TUBEKIA

TC= TIENMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

PLL= DURACIOWN DE LLUVIA

¢= CAUDALES DEL HIDROGEANMA LINEAL

O= CAUDALES DEL HIDROGRANMA TRANSITADO

X= CONSTANTE DE MUSKINGUWNM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTOC

’

TE= S5.0" TV= 45.0° TC= 50.0° t= 5.0’ DLL= 50.,0°

FARA X= 0.20

32

CO=( 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
C2=( 45.0- 45.0* 0.20-0.5* 5.00)/( 45.0- 45.0* 0.20+40.5* 5.00)= 0.870

T 0 CO*I2 C1l*I1 C2%*02 0
5,00 50.00 -8.44 0.00 0.00 0.00
10.00 100.00 -16.88 14.94 0.00 0.00
15.00 150,00 -25.32 29.87 0,00 4.55
20,00 200.00 -33.77 44.81 3.96 14.99
25.00 250.00 -42.21 59.74 13.05 30.58
30.00 300.00 -=50.65 74.66 26.61 50.63
35.00 350.00 =59.09 89.61 44.06 74.58
40,00 400,00 -=67.53 104.55 64.89 101.91
45.00 450,00 -=75.97 119.48 88.67 132.18
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

70.006 300.00 -50.65 104.55 246.12 300.01 Qu 309,30
. "

75.00 250.00 -42.21 89.61 261.05 308.45

= 0619

80.00 200.00 -33.77 74.66 268.39[309.30] QR
85.00 150.00 -25.32 59.74 269.13 303.55
90.00 100.00 -16.88 44.81 264.13 292.05
95.00 50.00 =-8.44 26.87 254.12 275.55

500

ANEXO I-3.3.b




TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDC EL
METODO DE MUSKINGUM

TE= TIEMPO DE ENTRADA AL PRINMER SUMIDERO
TVv= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

¢= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MUSKINGUW

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTC

TE=_ 5.0 TVv= 30.0" T€= 35.0%.t= 8.5" DLL=" 93540

PEARA X= 0.30

CO0=( 30.0* 0.30-0.5* 3.50)/( 30.0- 30.0* 0.30+0.5% 3.50)=-0.319

Cls( 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

T Q CO*I 2+, C1¥11 . CP*02 0
3.50 80.00 ~-25.49 0.00 0.00 0.00
7.00 160.00 -50.99 37.80 0.00 0.00

10.50 240.00 -76.48 75.60C 0.00  0.00

14.00 °320,00~101.98: ¥13.41.; 0.00 . 11.43

17.50 400.00-127.47 151.21 9.67 33.41

21.00 480.00-152,97 18%.01 28.27 64.31

24.50 560.00-178.46 226.81 54.42 102.77

28.00 640.00~203.96 264.62 66.96 147.62

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 Qm__ 553,17

52.50 400.00-127.47 226.81 451.55 550.89 Qg 800

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

66.50 80.00 =25.49 75.60 441.44 491.55

70400 0.00 ' 0.00%37,80:415.93 453,73

73.50 . .0.00 0.00" +0,00"383.93 383.93

77.00 0.00 0.00 0.00 324.86 324.86

80.50 - 0.00 - 0.00 = 0.001274.88 274.88

84.00 0.00 0.00 0.00 232.59 232.59

87450 0,00 0.00: “0.007156.81%196.81

91.00 0.00 0.00 0.00 166.53 166.53

= 0.69I

ANEXO 1-3.4.a




TE
V=
TC=
t
DLL=

TRANSITO DE UN HIDROGRANMA LINEAL UTILIZANDO
METODO DE MUSKINGUF

TIENMPO DE
TIEMPO DE
TILMPO DE
TIEMPO DE

DURACION

34

EL

ENTRADA AL PRIMEK SUMIDEKRC
VIAJE POK LA TUBERIA
CONCENTRACTION

TRABAJ O

DE LLUVIA

Q= CAUDALES DEL HIDROCRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADC

X= CONSTANTE DE MUSKINGUNM

C0, Cl, C2= CONSTANTES DE ALMNACENAWMILENTIC

TE= 10.0° Tv= 30.0° TC="40.0° t= 4.0° DLL= 40.0°

PAKA
CO=(
Cl=(
C2=(

X= 0.30

30.0* 0,30-0.5* 4.00)/( 30.0- 30.0*
30.0*% 0.3040.5% 4,00} /(. 30.0=.30.0%
30.0- 30.0* 0.30-0.5* 4.00)/( 30.0~

0.30+0.5*% 4.00)=-0.304
0.30+40.5* 4.00)= 0.478
30.0% 0.30+0.5% 4.00)= 0.8<0

Cl%] .1
0.00
38.26
16 .52
114,76
153.04
191, 30
229457
267,83
306.09
344.35
382.061
344.35
306.09
267.83
2294 57
191:30
153.04
114.76
76.52
38 .26
0.00
0.0G0
0.00

C2*02
0.00
.00
0.00
.87

16.74

39.69

70.14

106.79
148.56
194555
244.05
33665
401.686°537,31
443,86 565.60
467.24[575.06]
475.05 568.97
470.01 550.01
454,36 520.45
429.93 482.11
398.26 436.52
360.61-360.61
297.89

297.89
246,05 246.09

II'
4.00
8.00

12.00
16.00
20.00
24.00
28.00

Q CO*T2
80.00 =24.35
160.00 -48.70
240.00 =73.04
320.00 -97.39
400.00-121.74
460.00-146.09
560.00-170.43
32.00 640.00~-194.78
36.00 720.00-219.13
40.00 [800.00243.48
44.00 720.00-219.13
48.00 640.00-194.78
52.00 560.00-170.43
56.00 450.00-146.09
60.00 4C0.00-121.74
64.00 320.00 =97.39
68.00 240.00 -73.04
72.00 160.00 -48.70
76.00 80.00 =24.35
80,00~ 0.0020.00
84.00 0.00 0.00
88.00 0.00  0.00
92.00 0.00 0.00

G
0.00
0.G0
3.48

20. 26
45,04
©4.91
129,27
£79 .83
235451
295.42
407.52
466 .22

Qu__ 575,06

=Q.TI9
QR 800 o7

ANEXO I-3.4.b




TKANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL

METODO DE

TE= TIENPO. Db
V= TIENMPO [DE
TC= TIEMPO DE
t = TIEMPO CE
DLL= DUKACION
Q= CAUDALES DEL RIDROGRAMA LINEAL

O= CAUDALES
A= CONSTANTE

VUSKINGU I

ENTRADA

VIAJE POK LA

AL PRINMER SUMIDERO

CONCENTRACION

TRABAJ G

DE LLUVIA

TUBERIA

DEL HIDROGRAMA TRANSITADO
DE MUSKINGUM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TE= 5,0 ° TV=

PARA X=

CO=( 15.

0.20
0* 0.2

15.0° TC= 20.0

6-0.5%

2.00) /«

Cl=( 15.0* 0.20+0.5* 2.00)/(

C2=( 15.

7
2.00
4.00
6.00
8.00

16.00

12.00

14.00

16.00

18.00

20.00

22.00

24.00

26.00

28.00

30.00

32.00

34.00

36.00

38.00

40.00

42.00

44,00

46.00

48.00

50.00

52.00

54.00

56 .00

58.00

60.00

t= 2.0° DLL= 20.0°

15.06- 15.0* 0.20+0.5*% 2.00)=-0.154
15,0~15.0*% 0.204085% 2:00)= 0.308

0- 15.0* 0.20-0.5* 2,00)/( 15.0- 15.0* 0.20+0.5* 2.00)= 0.846

Q
60.00
120.00
180.00
240.00
300.00
360.00
420.00
480.00
540.00
600.00
540.00
480.00
420,00
360.00
300.00
240.00
180.00
120.00
60.00
0.00
0.00
0.00
0.00
0.G0
0.00
0.00
0.00
0.00
0.00
0.00

CO*12
=9 <3
~-18.46
=gl 09
~36.92
-46.15
-55.38
~-64.62
=73«85
-83.08
-82.31
-83.08
~73+85
-64.62
=5h+ 38
-46.,15
=36« 32
=2 69
-18.4¢6
=9a3
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Cl*11
0.00
18.460
36.92
55.38
73.85
92.31
110.77
129, 23
147.69
166.15
l64.62
166.15
147.65
129,28
110,77
92«81
73.85
55.38
36 +92
18.46
0.00
0. 00
0. 00
0. 00
0.00
0. 0G0
0.00
0.00
0.00
0.00

C2*02 O
0.00 0.00
0. 005 0,00
0.00 9.23
748152627

22.23 49.92

42.,24799,17

66.99 113.14

95737181 ;12

127.87 192.48
162.87+236.72

200.30 301.84

255.40 347.71

294.22 377.29 Qm__ 397,23
319.25 393.09 600
332.62[397.23] b

336.12 .391.50

331027 377.43

319.36 356.28

301.47 329.16

278.52 296.98

251.29 251.29

212568 .:212..63
179:92:179.92

1525247152 .24

126.82 128.82

109.00 109.060

92523 92423

76.04 78.04

66.04 66.04

55.88. 555.88

= 0662

ANEXO I-3.5.a




TRANSTITO DE UN HIDROCGCKAMA LINEAL UTILIZANDO EL

FETODO DE MUSKINGUM

TE= TIENPO DE ENTRADA AL PEIMER SUNMIDERO

Tv= TIEMPO DE VIAJE POR LA TUBERIA
TC= TIEMPO DE CONCENTRACION

t = TIENPO UE TRABAJO

DLL= DURACION DE LLUVIA

¢= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGKAMA TRANSITADO
X= CONSTANTE DE MUSKINGUNM

C0, Cl1, C2= CONSTANTES DE ALMACENAMIENTO

TE= 10.0" TV= 30.0° TC= 40.0° t= 4.0  DLL=

PARA X= 0.20

CO=( 30.0* 0.20~0.5* 4.00)/( 30.0- 30.0%
Cl={ 30.0% 0.20+0.8% 430D0)/( " 30,0-:30.0%
c2=( 30.0-~ 30.0* 0.20-0.5*% 4.00)/( 30.0~

40.0°

0.2040.5*% 4.00)=-0.154
0.20+0.5*% 4.00)= 0.308
30.0* 0.20+0.5* 4.00)= 0.846

00
00
43
27
G2

1 Q CO¥I 2" CA*L I"/C2% 02 O
4.00 60.00 =-9.23 0.00 0.00 0.
8.00 120.00 -18.46 18.46 0.00 U.

12:00: 180,00 =-27569 365 92 0.00 S.
16.00 240.00 -36.92 55.38 781 26.
20.00 300.00 -46.15 73.85 22,23 49.
24,00 360.00 =-55.387 P2,3d. 42324 .99,

28.00 420.00 -64.62 110.77 66.99 113.
32.00 480.060 -73.85 129.23 95.73 151.
36.00 540.00 -83.08 147.69 127.87 192.
40.00 [600.00] -92.31 166.15 162.87 236.
44.00 540.00 ~83.08 184.62 200.30 301.
48.00 480.00 -73.85 166,15 255.40 347.
52.00 420.00 -64.62 147.69 294.22 377.
56.00 360.00 -55.38 129.23 319.25 393,

17
14
12
48
72
84
71
29
09

60.00 300.00 -46.15110.77 332.62 [397.

64.00 240.00 -36.92
68.00 180,00 =-27.69
72.00 120.00 -18.46

g92.31.336.14. 39k,
13+485+331+27 377,
595¢38 319.36° 356

76.00, 60,00 * -9,23 . 36.92 301,47 329,
80.00 0.00 0.00 °18.46 278.52 296
84.00 U.00 0.00 0:00%:258:29 261,

2% Qu _ 397,23
23 QR - 800
8
16
98
29

= 0662

ANEXO 1-3.5.b




TRANSITO DE UN HIDROGRAFMA LINFAL UTILIZANDC EL
METODO DE MUSKINGUM

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
Tv= TIENMPO DE VIAJE PCR LA TUBERIA

TC= TIENPO DE CONCENTKRACION

t = TIEVMPO DE TRABAJO

DLL= DURACION DE LLUVIA

C= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MUSKINGUM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TE=x 5,0° TV= 30.0°.TC= 35.0° t= 3.8 .DLL= 35.0°

PARA XK= 0.20
CO=( 30.0* 0.20~0.5* 3.50)/

30.0- 30.0* 0.204+0.5* 3.50)=-0,165

(
Cl=( 30.0* 0.20+0.5* 3.50)/( 30.0- 30.0* 0.20+0.5* 3.50)= 0.301
3

C2=( 30.0- 30.0* 0.20-0.5%

i 0 COXT 2. CIF112C2*02.. 50
350 50.00 " =8,255-.03007  '0.00"0.060
7.00 100400 ~16450 '15.05 © 0.00: 0.00

10.50 150,00 -24.76 30.10 0.00 5.34

14.00 200.00 =33.01 45.15 4.61 16.75

17.50 250.00 -41.26 60.19 14.47 33.41

21.00 300.00 -49.51 75.24 28.86 54.59

24.50 350700 =57, 77 90429 47,17 79570

28.00 400.00 -66.02 105.34 68.86 108.18

31.50 450.00 -74.27 120.39 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

«50)/( 30.0- 30.0* 0.20+0.5* 3.50)= 0.864

45.50° 350.80 -57,77:320,39228 ,64.29% 4% Qm =:3l4388

49.00 300.00 -49.51 105.34 251.85 307.67 Qg
52.50 250.00 -41.26 90.29 265.85[314.88]
56.00 2004500 ~33,01%:75.24.272,08.:314.31
59.50 150.00 -24.76 60.19 271.59 307.03
63.00 100.00 ~16.50 45.15 265.30 293.94
66.50 50.00 =8.25 30.10 253.99 275.83
70.00 - 0.00  0.00 . I5:05:238534 253:39
73.50 . 0400 0500 #3000 218.95 218,95

!

Vol = {7500

= 0.630
500 0.63

ANEXO 1-3.6 (3.3)



THRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDU EL
METODC DE MUSKINGUM

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
V= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADC

X= CONSTANTE DE MUSKINGUWM

CO, Cl, C2= CONSTANTES DE ALVMACENAMIENTO

TE= 5.,0° TV= 45.0° TC= 50.07 t= 5.0° DLL= 50.0°
PARA X= 0.20

CO0=( 45.0* 0.20-0.5* 5.00)/( 45.0- 45.0% 0.20+0.5%
Cl=( 45.0* 0.20+0.5* 5,00)/( 45.0~ 45,0*% 0.20+0.5%*

38

5.00)=-0.169
5.00)= 0.299

C2=( 45.0- 45.0* 0.20-0.5* 5,00)/( 45.0- 45.0* 0.20+0.5* 5.00)= 0.870

T Q CO*T2™ GI*IL @2%G2:% O

5,00, 35,00 =«5:91°< 0500 . 0800 - 0..00
10.00 70.00 -11.82 10.45 0.00. 0.00
15,00 105,00 ~L7: 735 2090 0,009 3,18
20,00 140.00 -23.64 31.36 2.77 10.50
25,00 175,00, =-29,55 41,82° " 9,137%21,41
30,00 210.00 -35.45 52.27 18.63 35.44
35.00 245.00 -41.36 62.73 30.84 52.20
40.00 280.00 ~47.27 73.18 45.42 71.33
45.00 315.00 -53.18 83.64 62.07 92.52
50.00 [350.00] ~59.09 94.09 80,51 115.51
55.00 315,00 =53.18 104,55 100,51 151.87
60.00 280.00 -47.27 94.09 132.15 178.97
65.00 245.00 -41.36 83.64 155.72 198.00

70,00 2104800 -35,455773518 172.28.218. 01 Qm _ 216,51

= 0619

75.00-1752700. 29555 6273 Lg2i 74818, 92 ' Qo
80.00 140.00 -23.64 52.27 187.88
85.00 105,00 =~17:73% 41.82.188.,39 212,48
90.00 = 70.00 -11.82 31.36 184.89 204.43
95.00 35.00 =-5.91 20.91 177.88 192.88
100.00 *~ 0.00- 79,00 710:45:167:83 178% 29
105.00 0,000 0,00, 5 0,00°755713:155,13

Vol = 17500

350

ANEXO I-32.6 (3.3)
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TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDGC EL
METODO DE MUSKINGU VM

TE= TIENMPO DE ENTRADA AL PRIMER SUMIDERO
V= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE NMUSKINGUM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENT

TE=. 5,0 TVv= 30.07 TC5"35:0% t=. 3.5 DLL=: 35.0

PARA X= 0.30

CO=( 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

n 0 CO*I2 CI*I1 C2%02 o
3.50 80.00 =25.49 0.00 0.00  0.00
7.00 160.00 -50.99 37.80 0.00 0.00

10.50 240.00 =76%48% 75,60 i 0:00 0.00

14.00 320.00-101.98 113.41 0.00 11.43

17.50 400.00~127:47 151%21 9.67 33341

21.00 480.00-152.97 189.01 28.27 64.31

24.50 560.00=178,46 226.81 54,42 102,77

28.00 640.00~203.96 264.62 86.96 147.62

31.50 720.00-229.45 302.42 124.91 197.87

35.00 [800. 00254. 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

45.00 480.00-152.97 264.62 422.00 533.65 Qum _ 553,17 _

52.50 400.00-127.47 226.81 451.55 550.59 ‘o - goo = 0.691

56.00 320.00-101.98 189.01 466.14

59.50 240.00 -=76.48 151.21 468.07 542.79

63.00 160.00 -50.99 113.41 45%.29 521.70

€6.50  80.00 =25.49. 75.60 441,44 491,55

70,00 0.00 0.00 37.80 415.93 453.73

73.50 ° 0.00 - 0,00  0.00 383.93°383%93

77.00  0.00 0.00 0.00 324.86 324.86

80.50 0.00 0.00 0.00 274.88 274.88

£4.00 0.00 0.00 0.00 232.59 232.59

§7.50 0.00 0.00 0.00 196.81 196.81

91.00 0.00 0.00 0.00 166.53 166.53

Vol = 56000

L_________________________________________________fﬁffggff3£5054)




TKANSITO DE UN HIDROGRANMA LINEAL UTILIZANDC EL

METODO

TE= TIEMPO DE
Tv= TIEMPO DE
TC= TIEMPO Db

DE MUSKINGUM

t = TIEMPC DE TRABAJO

DLL= DUKRACION
Q= CAUDALES DEL

ENTRADA AL PRINMER
VIAJE PCR LA
CONCENTRACION

DE LLUVIA
HIDROGRAMA LINEAL
O= CAUDALES DEL HIDROGRAWMA TRANSITADO

X= CONSTANTE DE MUSKINGUM
C0, Cl, C2= CONSTANTES DE ALMACENANMIENTOC

TeE= 10.

’

07 Tv= 30.0

PARA X= 0.30

TC=

CO=( 30.0% 0.30-0.5% 4.00)/(
Cl=( 30.0% 0.30+0.5% 4.00)/(
C2=( 30.0- 30.0% 0.30-0.5% 4
i Q GO*12 - CRarl
4.00 140.00 -42.61 0.00
8.00 280.00 -85.22 66.96
12.00 420.00-127.83 133.91
16.00 560.00-170.43 200.87
20.00 700.00-213.04 267.83
24.00 840.00-255.65 334.78
28.00 980.00-298.26 401.74
32.00 1120.00-340.87 468.70
36,00 1260,00~383.48 535.65
40.00[1400.00~426.09 602.61
44.00 1260.00~383.48 669.57
48.00 1120.00-340.87 602.61
52.00 Y80.00-296.26 535.65
56.00 840.00-255.65 468.70
60.00 700.00-213.04 401.74
64.00 560.00-170.43 334.78
68.00 420.00-127.83 267.83
72.00 280.00 =-85.22 200.87
76.00 140.00 -42.61 133.91

4C.0°

80.00 0.00
84.00 0.00

0.00 66.96
0.00 0. 00

68.00 0.00 0. 00 0.00
92.00 0.00 0. 00 0. 00
Vol = 566000

t= 4.0°

SUMIDERO
TUBERIA

DLL=

40.0°

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

30.0- 30.0% 0.30+0.5*% 4.00)= C.47%
.00)/( 30.0- 3G.0* 0.30+0.5* 4.,00)= 0.826
CZM02 0
0.00 0.00
0.00 0.00
0.00 608
56 03“ ~ 35.46
29.30 84.08
6'9.46 " 148.59
122.75,.2268+322
186.88 314.71
269,97 412.15
340,47 .516.99
427768  713.17
589.14 850.88
702.90 940.29
116476 .,989.80
817.66 [1006.36] Qm__1006,36 - 0719
831434...,995.69 QB 9400 il
822,53 86<+53
795513 910.78
752.39 843.69
696.96 763.92
631.66 ©31.06
52003 1523, 31
430.65 430.65

ANEXO I-3.6 (3.4)




TRANSITC DE UN HIDROGRAMA LINEAL UTILIZANDO EL
METODO DE MUSKINGULD

TE= TIEMNPO DE ENTKRADA AL PRIMER SUMIDERGC
1v= TIEMPO LE VIAJE POR LA TUBERIA

TC= TIENMPO DE CONCENTRACION

t = TIENPO DE TRABAJC

DLL= DURACION DE LLUVIA

¢0= CAUDALE> DBEL HIDROGERAMA LINEAL

O= CAULALES DEL HIDROGRANMA TRANSITADO

X= CONSTANTE DE MUSKINGUM

C0, Cl, C2= CONSTANTES DE ALMACENAMIENTO

TE= 5.0’ TV= 15,0 TC= 20.0° t=  2.0" DLL= '20.0°

PARA X= 0.20

CO=(.15.0% 0.20<0.5% 2500) /( 15,0~:15..0%~0+,20%0:.,5% 2,00)
Cl=(15.0% 0.2040.5% 2.00)/(“d50="15,0% 0.2080.,5* 2.,00)

L

-0.154
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

T Q CO*L 2 sCL¥L L 2C2%0 2 )
2.00 60.00 =-9.23 0.00 0.00 0.00
4.00 120.00 -18.46 18.46 0.00 0.00
6.00-180.00. 42769 36,92 20500 9+23
8.00 240.00~36,92 55.38 7.8 . 26.27

10,00 3007300 =46815, 73485 22,28 :49.92
12.00 360.00 ~55,38 ~ 92.31 ,42.24  79.17
14.00 420.00 -64.62 110.77 66.99 113.14
16.00 480.00 -73.85 129.23 95.73 151.12
18.00 540.00 ~83.08 147.69 127.87 192.48
20,00[600.00] ~%2.31 166.15 162.87 236.72
22.00 540.00 -83.08 i84.62 200.30 301.84
24,00 480.00 -73.85 166.15 255.40 347.71

26.00 420,00 ~64,62 147.69 294.22.:377.29 = Qu _‘397323

28.00 360.00 -55.38 129.23 319.25 393.09 "o
30,00 300.00 =46.15 110.77 332.62[397.23]
32.00 240.00 -36.92 92.31 336.12 391.50
34,00 180,00 -27.69 73,85 331.27 377.43
36.00 120.00 -18.46 55.38 319.36 356.28
38.00 60.00 -9.23 36.92 301.47 329.16
40.00 0.00 0.00 18.46 278.52 296.98
42,00 -0,00° 0400 0.00.251%29 251,29

Vol = 12000

= 0.662
600 o
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TRANSITO DE UN HIDROGRAMA LINEAL UTILTZANDO EL
METODO DE MUSKINGU M

TE= TIEMPO Di ENTRADA AL PRIMEK SUMIDERO
Tv= TIEMPO DE VIAJE POR LA TUBEKRIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGRAMA LINEAL

O=
X=

CAUDALES DEL HIDEROGRAMA TRANSITADO

CONSTANTE

DE MUSKINGUWM

Co, Cl, C2= CONSTANTES DE ALMACENAMNIENTO

TE= 10.0° Tv= 30.0° TC= 40.0° t= 4.0° DLL=
PARA X= (.20
CO=( 30.0*% 0.,20-0.5* 4.00)/( 30.0-
Cl=( 30.0* 0.20+0.5* 4.00)/( 30.0- 30.0%
C2=( 30.0- 30.0* 0.20-0.5%* 4.00)/( 30.0-
i 0 CO*T 2% C1l*1L1 - C2*02 0
4.00 30.00 =4.62 0.00 0.00 6.00
8.00 60,00 9,28 . 9:23 " (.00 0.00
12.00 90.00 -13.85 18.46 0.00 4.62
16.00 120.00 ~18:46.-27.69 3,91 13,14
20,00 150.00 -23.08 36.92 11.12 24.96
24.00 180.00 -27.69 46.15 21.12 39.58
28.00 210.00 -32.31:-55538. 33.49 56457
32.00 240.00 =36.92 64.62. 47.87 75.56
36.00 270.00 =41.54 73.85 63.93 96.24
40.00 -46.15 83.08 B8l.44 118.36
l 44,00 270.00 -41.54 92.31 100.15 150.92
1 48,00 240.00 -36.92 83.08 127.70 173.85
| 52,00 210.00 -32.31 73.85 147.11 188.65
l; 56 .00 180,00 =27.69 64.62 159.62 196.55
i 60.00 150.00 -23.08 55.38 166.31[1595.62]
| 64.00 120,00 -18.46 46.15 168.06 195.75
‘ 68.00 90.00 =13.85 36.92 165.64 188.71
’ 72.00% 60,00 » =9.23.427.69 “159.68.178.14
l 76.00 30.00 =-4.62 18.46 150.74 164.58
| 80.00 0.00 U. 00 9.23 139.26 148.49
| 84.00 0.00 0.00 0.00 125.65 125.65
|

Vol = 12000

40.0°

30.0% 0.20+40.5*% 4,00)=-0.154
0e20+0.5* 4,.00)= 0.308
30.0%

0.20+0.5* 4.00)= 0.0840

Qu _ 198,62
QR 300

=0.662

‘ANEXO I-3.6(3.5)
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TRANSITO DE UN HIDROGRAMA LINEAL UTILIZANDO EL
METODO DE PNUSKINGU WM

TE= TIEMPO DE ENTRADA AL PRIMER SUMIDERO
V= TIEMPO DE VIAJE POR LA TUBERIA

TC= TIEMPO DE CONCENTRACION

t = TIEMPO DE TRABAJO

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGRAMA LINEAL

O= CAUDALES DEL HIDROGRAMA TRANSITADO

X= CONSTANTE DE MUSKINGUWM

C0, Cl, C2= CONSTANTES DE ALNMACENAMIENTO

4

TE= 10.0" TV= 45.0° TC= 55.0° t= 5.5° DLL= 55.0°

PARA X= 0.00

CO=( 45.0* 0.00-0.5* 5.50)
Cl=( 45.0% 0.00+0.5* 5,50)
C2=( 45.0- 45.0* 0.00-0.5%*

/( 45.0- 45.0% 0.00+0.5% 5.50)= 0.058
/( 45.0- 45.0% 0.00+0.5% 5.50)= 0.058
5.50) /( 45.0- 45.0% 0.00+0.5% 5.50)= 0.885
T 0 CO*I2 CI*I1 C2%02 O
5.50. 70.00:" 4503 0,000 000 4,03

11.00 140.00 " 8.06..°4.,03 ~3.57 15.66

16.50 210.00 12.09 = 8.06° 13.86 34.01

22,00 280,00 16.13 12.09 30.10 58.32

27.50 350.00 20.16 16.13 51.60 87.88

33.00 420.00 24.19 20.16 77.76 122.11

38.50 490.00 28.22 24.19 108.04 160.45

44,00 560.00 32.25 28.22 141.97 202.44

49.50 630.00 36.28 32.25 179.12 247.66

55.00 [700.00] 40.31 36.28 219.13 295.73

60.50 630.00 36.28 40.31 261.66 338.26

66.00 560.00 32.25 36.28 295.30 367.83

71.50 490.00 28.22 32.25 325.46 385,94

77.00 420.00 24.19 28.22 341.48[393.89 Qu__393.89 _ ..
82.50 350.00 20.16 24.19 348.52 392.87 QR 700

88,00 280.00 16.13 20.16 347.62 383.90

93.50 210.00 12.09 16.13 339.68 367.90

995.00 140.00 8.06 12.09 325.52 345.68

104.50 70.00 4.03  8.06 305.86 317.96
110.00 0.00 0.00 4.03 281.33 285.37
115,56  0.00 0.00 0.00 252.50 252.50

ANEXO I-3.7.a
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TRANSITO DE UN HIDROGRANMA LINEBEAL UTILIZANDC EL
METODO DE MUSKINGU ™

TIEMPO DE ENTRADA AL PRIMER SUMIDERO
TIBEMPO DE VIAJE POK LA TUBERIA
TIEMPO DE CONCENTRACION

TIEVPO DRE TRABAJOU

DLL= DURACION DE LLUVIA

Q= CAUDALES DEL HIDROGKAMA LINEAL

O= CAUDALES DEL HAIDROGRAMA TRANSITADO

X= CONSTANTE DE MUSKINGUM

CO, Cl, C2= CONSTANTES DE ALMACENAUWVIENTO

e
ao<u
TR T

s ’

TE= 10.0° TV= 45,0 “PC="55,0" t=,.5,5% DLL=  5540°

PARA X= 0.30

CO=( 45.0% 0.30-0.5% 5.50)/( 45.0- 45.0*% 0.30+0.5% 5.50)==0.314

Cl=( 45.0* 0.30+0.5*% 5.50)/( 45.0- 45.0% 0.30+0.5* 5.50)= 0.474

C2=( 45.0- 45.0*% 0.30-0.5*% 5.50)/( 45.0~ 45.0% 0.30+0.5* 5,50)= 0.839

i Q CO*L 2, E1¥1155Co%0T:~ 0
5.50 70.00 -21497 0.00 0,00  0.00

11.00 140.00 -43.94 33.21L  0.00  0.00

16.50 210.00 =65.91 66.42 0.00 0.5l

22.00 280.00 -87.88 99.64 0.43 12.18

27.50 350.00-109.85 132.85 10.22 33,22

33.00 420.00-131.82 166.06 27.88 62.12

38.50 490.00-153.80 199.27 52.14 97.62

44,00 560.00-175.77 232.48 81.94 138.66

49.50 630.00-197.74 265.69 116.39 184.35

55.00 [700.00~219.71 298.91 154.74 233.94

60.50 630.00~-197.74 332.12 196.37 330.75

66.00 560.00-175.77 298.91 277.64 400.738

71.50 490.00~-153.80 265.69 336.42 448,32

77.00 420.00-131.82 232.48 376.32 476.98  Qm__ 489,80 _ . .

82.50 350.00-109.65 199.27 400.39[459.80] Qg %, 00
88.00 280.00 -87.88 166.06 411.15 489.32

93.50 210.00. 265491 132,85 410.75%477,68

99.00 140.00 -43.94 99.64 400.97 456.67

104.50. 70,00 =21.97 66.4224383,33:427,7/8
110.00 0.00 030045332 1383,09.:392530

115.50 0.00 0.00 000329, 30 329 .30

ANEXO I-3.7.b
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ERROR EN QM/QR PARA DIFERENTES TIEMPOS DE ITERACION

t = Tiempo de iteracidn expresado en % del tiempo al pico

QR = 600 X = 0.00
t QM ERROR
% %

0.1 335.04 0.000
0.2 335.04 0.000
0.3 335.04 0.000
0.4 335.04 0.000
0.5 335.04 0.000
0.6 335.03 - 0.003
0.7 335.04 0.000
0.8 335.04 0.000
0.9 335.03 - 0.003
1.0 335.04 0.000
2.0 335.04 0.000
3.0 334.97 - 0,021
L.,o 335.07 0.009
5.0 335.06 0,006
6.0 334,77 - 0.081
740 334, Lk - 0.179
8.0 334.48 - 0,167
9.0 334,84 - 0,060
10.0 334,57 - 0.140
15.0 332.38 - 0.794
20.0 335.09 0.015
25.0 335.21 0.051
30.0 327.45 - 2,265
35.0 330.33 1.406
Lo.0 316,28 - 5.599
50.0 339.60 1.361
60.0 284,56 -15.067
70.0 281 .44 -15.998
80.0 288.21 -13.977
90.0 287.99 -14.043
100.0 281.25 -16.055

ANEXO 1-3,8.b.




TRANSITO DE Ui
METODO Db

TIEMPO
TIEMPO
TC= TIbNMPO DE
t = TIBEMEC DE
DLL= DUrACION
Q= CAUDALLS DE
C= CAUDALES DE
X= CONSTANTE D
c¢, C1, C2= CO

DE
Dk

TE=

V=

©00
5.0 Tv=

CR=
TE=

.

N —
A=

0. 00
25.0% 0.0
25.0% 0.0

25.0=" 258

4.';11'\

QO
SR
T

All
42.99
43.02
43.05
43,08
43,11
43,14
43.17
43,20
43.23
43.26
43,25
43,32
43.35
43.38
43,41
43 .44
43,47
43.50

Q
340.20
339.60
339.00
3386.40
337.850
337.20
336.60
336.00
335.40
334.80
334.20
333.60
333.00
332.4
331.60
331.20
330.00
330.00

‘lll““lll;”lll“‘III”“III“III““iII”“III“‘III“”I-I;‘Ill“lll T e

HIDRCCGRANMA LINEAL UTILIZANDU

rUSKINCGU

ENTEADA AL PRINMEKR SUMIDERO
VIAJE POR LA TUBERIA
CONCENTRACICNKN

TRABAJO

DE LLUVIA

L HIDKROGRAMA LINLAL

L HIDKOGRANMA TRANSITADO

E MUSKINGUWN

’

30.0

25.,0% 0.00+0.5% 0.03)= 0.001
25, 0% 00004 0. 5%

0g.03)= u.001

0* 0.00+0.5* 0.03)= 0.995

NSTANTES DE ALMACENANMIENTO
.‘\v

255 07 0= 30. 07 #=0%03" DILs

Voo £= 0+10. % DEL TIENMPO AL PICO

0-0.5% 0.03)/( 25.0~

0+0.5*% 0.03)/( 25.0~

0* 0.00~-0.5* 0.03)/( 25.0- 25.

ST C1% il €2%02 ¢

0.20 0. 20° 334260385, 01
0.20 D520 83461 335.02
0.20 0. 2033861 #3335, 02
020 0 20,338%62 . 335,03
0.20 .20 .334:62 335,03
0.20 0420 334783 335.03
0.20 0.20 334.63 335.03
0.20 0.20%334 .63: 33504
0.20 0,20:334.63 335,04
U.20 0.20°334.64+335..04
020 0420 334.64 335.04
0.20 0.20:334.63 335.04
0'v 20 G20 “334563,335.03
020 0.20-+334.%93.335.03
0o20 0420 334,63 335:03
0.20 0,20, 334.63:835.02
Ue 20 0:207334:62:335.02
020 0203843627 335,01

ANEXO I-3.8.c



Ok 600 : ,
TE 507 TV=725,05%00= "30.0" t= 0,/15% DLE= 530.0
PARA X=,0.00y ¥= 0.50 % DEL TIEMPO AL PICO

( 25.0- 25.0% 0,G0+0.5% 0.15)= 0.003
(42570225202 0, 0040 .5*% " 0.15)=0.003
0.15)/( 25.0- 25.0*% 0.00+0.5*% 0.15)= 0.994

Coe{ 25.,9%..0.00-0.,9%%80,15)
Cl={( 25.0% 0,00+08,H% .15

)
C2=( 25.0- 25.0% 0.00-0.5*

*

T Q CORL2 ClE] I6a0a%02 O
42.75 345,00 1.03 1.04 332.806 334.94
42.90 342,00 1.02 1403 _332.93:334.39
43.05 339.00 1.01 e U2'°332,, 99 °385%02
43.20 336.00 1.00 1e01l::333,02 335504

43.35 333.00 1.00 1500.333,08 335,08
43.50 330.00 .99 de W0 333 :08.835..01

Cik= 600

TE= 5.0 Tv= 25.,0° TC= 30.0 " t= 0.18° DLL=" 30.07

PARA ¥X= 0.00 y t= .60 % DEL TIEMPO AL PICO
CO0=( 25.0* 0.00-G.5* 0.18)/( 25.0- 25.0* C.00+0.5*% 0.18)= 0.004
Cl=( 25.0% 0.00+40.5* 0.18)/( 25.0- 25.0* 0,0040.5*% 0.18)= 0.004
Ce=( 25.0- 25.0* 0.00-0.5% 0.18)/( 25.0- 25.0% 0.00+0.5% (0.18)= 0.993
T ¥ CO*T2: S1¥Tl. E2%02 O
| 42.84 343.20 l.23 o284 2332 .49.334,97
43.02 339.60 122 le23:°832,56.335:01
‘ 43.20 3356.00 o2 T+ dR2 3323016335703
43.38 332.40 119 1e2¥.332,63:335.03
w 43.56 328.80 1%.18 391923325 62°335,00
43.74 325,20 117 1.18 332.59%#334.94

ANEXO I-3.8.c




Or= 600
TE= 530" TVs 25,0  TC= 3005 t="0.27" DLL="%30.0"

PARA XK= 0.00 vy t= Ue90 % th TIEMPO AL PICO

CO=( 25.0% “0,00-055* 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)= 0.989
S Q GO*L2 - Cl¥T e~ C2%02 G

42.39 352:20 1+89 192, 380 402 334, 74
42.66 340.80 L.go 1.89 331.14 334.90
42.93 341.40 183 1l.86..331<30 384,99
43.20 336.00 1.80 1,83:33)1.40:335.03
43.47 330.60 Lsi/B 1:80°331444.335.02
43.74 325.20 L7975 1.,78+331.42 334.9%4
44,01 319.80 1% 722 1.75 331.34 334.81

Ok= 600

|
TE=.- 5,07 .TV= 25,075 PCE530. 0 st= G307 DLix: 30:.0° A

’

o}

PARA X= 0.00 y. t= L.00 ¢ DEL TIEMPC AL PICO

CO=( 25.0* 0.00-0.5* 0.30)/( 25.0- 25.0* 0,00+0.5* 0.30)= 0.006

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% 0,00~0.5% 0.30)/(25.0~ 25.0% 0.00+0.5* 0.30)= 0.988
T o] CO*T 27 CilLrsLIshED*02 U

42.30 354.00 2.11 2,15330.42 334,69
42.60 348.00 2.08 edd 330068 334787
42.90 342.00 2.04 2.08 330,88 334,99
43.20 336.00 <.00 2404330599 335,04
43.50 330.00 1.9+ 2+80 333.04 335401
43.80 324.00 dw93 1,97:331,0273 34,92

ANEXO I-3.8.c




sl ot gl

J l

50
¢rR= 600
TE= 5.0 TV=s 25,00 FC=80,0 " t= 0604 DiL=".130,0"
PARA X= 0.00 y t= 2.00 % DEL TIENPO AL PICO
Co=( 25.0*% 0.00-0.5* 0.60)/( 25.0- 25.0% 0.00+0.5% 0.60)= 0.012
Cl=( 25.0* ‘0.00+0.5* 0.60)/( 25.0- 25.0*% 0.00+0.5* 0.60)= 0.012
Ce=( 25,0~ 25.0* 0.00-0.5% 0.60)/( 25.0= 25.0* 0.00+0.5*% 0.60)= 0.976
T 0 CO*T2 & CL* 17 C2*02 v
42.00.360.00" 427" 4.4) 3284734334.4%
42.60 348.00 4.13  4.27 326.48 334.87
43.20 336.00 .3.98  4.13:326.93 335.04
43,80 324,00 - 3.84.°0 3.98 327,10.334.92
44.40 312.00 3.70  3.84 326.98 334.52
45.00. 300.00. 3.56.  3.70 326459 333485
Qik= 600
TE= ©5,0% TV=.25.0"0C=:30.0" = 0.90 DLL= "30.0°
PARA X= 0.00 y t= 3.00 % DEL TIEMPO AL PICO
CO=( 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*% $.00+0.5% 0.90)= 0.965
T Q CO#E2a ¥ 14" @2%02 0
41.40 372,00 26,58 20 165,00 320,09 333,56
42.30354.00 6.26 ~ 6.58 321,76 334.60
43.20 336.00 7.5.94 .= 6,26+322.77 334.97
44,10 318,00°  5.64 55084 398,19 334.69
45,00 300,00 . 5.805 5,62 322,85 333¢78
45.90:282, 00 4,995,330 321297 332.27

ANEXO I-3.8.c



- fi

r.l.l 5= 5.0' rll

PARA X= 0.00 vy -t=

CO=( 25.0%

Cl=( 25.0%

C2=( 25.0-
i L U

39.00 420.
40.50 390.
42.00 306U,
43.50 330.
45.00 300.

46.50 270

PARE X=
CO=( 25.0%
Cl=( 25.0%
C2=( 25.0-
Alx {4

36.00 440,
38,40 432,00
304.00
43.20 33¢6.
45.60 268,00

$.00 240.

.00 vy .t=
U0e.00-
0. 00+0.5*% 2,40)
25. O* ()o()O"'U- b*

V= 25.0" 7C= 30

5.00
U.00+0.5*% 1.50)

4

205 g=-1550."7

4

DLL= 30.0
TIEMPO AL PICO
23s 0= 25, 0%°0,00+0:5*% 1.50)= .0.029

g. [) tl IJ

(

{, 29e0="25.0% 0,.0020.5*% 1.50)= 0,029
l .

25 0% 0100, 5% 50)/(.25,0-"25.0%240.00+0,5*% 1:50)= 0.942
COFT2EICIAT L E2%02 U

00 12.23 13
Q0 "&15364"12.
00 10.49 11.
(7, 9,610,
00 6.74 9.
.00 7.80 8.

,

I'v= 25,0" TC= 30

’ p
U-\J\_I

05 5%: 2.4 qJ)

CO*12 C1*
00 21.98 24.
19. 79 21,
17.59%°19,
U0 15.39 17

L d«d 9 i LS
00: 10599513

Lk . 302 ,08%327.42

28 °308¢35:331,94
36 312.60 334.45
1’9 314596 335106
61.-3153542333,89
74 314.44 331,04

wOL s 240 ° DLL=" 30.0"

$ DEL TIEMPO AL PICO

/( 25.0- 25.0% 0.00+0.5% 2.40)= 0.046

/( 25.0- 25.0% 0.00+0.5% 2.40)= 0.046
2.40)/( 25.0- 25.0% 0.00+0.5*% 2.40)= 0.908
11 C2*02 0

18 264.77 310.9

98 262.46 324.23

79 294.53 331.90

»997°30L.50 334, 4¢

39 303.84
19 301.97

332.42
326.15

ANEXO I-3.8.c




Cr= 000
TE= 5.0

FARA Z= 0.00
CO=( 25.0% 0.0
Cl=( 25.0% 0.0
C2=( 25.0- 25.

fi! 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

PAKA XK=
CO=( 25.
Cl=( 45.
Ciz={( 25.

n
22.50
30.00
37.50
45.00
52.50
©0.00

U.00
0* 0.0
0* 0.0

0- 25.0% 0.00-0.5* 7.50)/(

450400
600.00
450400
300.00
150.00

J. 00

25.0° TC= 30.0" t= 3.007 DLL=. 30.0°
y t= 10.00 % DEL TIEMPO AL PICO
0-0.5% 3.00)/( 25.0- 25.0% 0.00+0.5*% 3.00)= 0.057
0+0.5% 3.060)/( 25.0- 25.0% 0.00+0.5* 3.00)=
0* 0.00~-0.5% 3,00)/( 25.0= 25,0% 0.00+0.5%
QO*12 C1*Tl  €2*02 O
30.57 33.96 222.04 286.56
27177 30.57 254512 311.88
23,97.27.17-276.55327.50
20.38 23.77 290.42 334.57
16.98 20.38 296.70 334.C5
13.58 16.98 266.24 326.80
25.07 TC= 30.0%t="7.50" DLL=" 30.0°
y t= 25.00 % DEL TIEMPO AL PICO
0=0.5*% 7.50)/( 25.0- 25.0% 0.00+0.5*% 7.50)= 0.130
0+0.5% 7.50)/( 25.0- 25.0% 0.00+40.5* 7.50)=

CO*IL2
58.70
78 .20
58.70
39413
19354

U.00

Cl*¥I1 C2%02
39.13 54,07
56,70 112.27
76.26 184.21

58+ 70 237. 39
3913 2473077
194540226 .51

O
151480
249. 23
321X
335 21
306.456
246.00

|

ANEXO I-3.8.¢c

0.057
3.00)= 0.867

J.130
25.0=2530F 0,00+0.,5% 7.50)= 04739



20

Ck= 600
TE= 5.0

’

V= 25,06° TC= 30.0° t= 12.06° DLL= 30.0

PARA X= 0.00 y t= 40.00 % DEL TIEMPO AL P1CO

CO=( 25.0% 0.00-0.5* 12.00)/( 25.0- 25.0* 0.00+0.5* 12.00)= 0.194

Cl=( 25.0* 0.00+0.5* 12.00)/( 25.0- 25.0* 0.00+0.5*% 12.00)= 0.194

C2=( 25.0- 25.0*% 0.00-0.5*% 12.00)/( 25.0- 25.0* 0.00+0.5* 12.00)= G.0l3

T Q CO*12 Ci1211:-:C2%02 G
24,00 460.00 92.90 46.45 28.47 167.853
36.00 480.00 . 92.90 92.90 102.86-288.67
48.00 240.00 46.45 92.90 176.92 316.28
60.00 .00 0.00 46.45 193.85 240.30
72.00 U.00 U.00 0.00 147.28 147.28
84.00 0.00 .00 0.00* 90321 ;.90 4]

4 ’

TE= 5.0 TV= 25,0° TC= 30.0° t= 15.00° pLL= 30.0
PARA X= 0. ¢ DEL TIEMPO AL PICO
CO=( 25.0* 0.00-0.5* 15.00)/( 25.0- 25.0* 0.00+0.5*% 15.00)= 0.231

Cl=( 25.0% 0.00+0.5% 15.00)/( 25.0- 25.0% 0.00+0.5* 15.00)= 0.231

C2=( 25.0- 25.0*% 0.00-0.5% 15.00)/( 25.0- 25.0% 0.00+0.5% 15.00)= 0.530

60 y t= 50.00

T Q CO*L2 ~C1*11% C2*C2 O
15,00 300.00 69.23 g.u0 000765923
30.00 600.00 138.46 69.23 37.28. 244.97
45,00 300.00 '69.23.138.46 131,91 339.60
6U.00 Ve U0 0,00 ~$9.23°182.86 252.09
75.00 U.00 U.00 0.00 135.74 135.74

ANEXO I-3.8.c

:
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- G -G T I G G B B G = 0 e G BEE BB BB B
»

QA: 000
TE= 5.0

4 ’

Tv= 25.0° TC= 30.0° t= 21.00° bDLL= 30.0

PARA X= 0.00 y t= 70.00 % DEL TIEMPO AL P1ICO

CO=( 25.0% 0.00-0.5% 21.00)/( 25.0- 25.,0*% 0.00+0.5% 21.00)= 0.296

Cl=( 25.0% 0.00+0.5* 21.00)/( 25.0- 25.0* 0.00+0.5*% 21.00)= 0.290

C2=( 25.0- 25.0% 0.00-0.5*% 21.00)/( 25.U- 25.0% 0.00+40.5*% 21.00)= 0.40%

T v} Co*P2 CL*Fl. CR*OR G
21.00 420,00 124.23 .00 0.00 1
42.00 360.00 106.48 124.23 50.74 28
63.00 0.00 G.00 106.48 114.96 2
84.00 .00 0. 00 0.00 60.45 90.45

105.00 0.00 .00 0.00.:36.94 36,94

Or= 600
PE= 5.0° TV= 25,07 TC= 30.0° t= 30.00

’

DLL= 30.0

PARA X= 0.00 y t= 100.00 & DEL TIEMFPO AL P1CO

CU=( 25.0% 0.G0-0.5%* 30.00)/( 25.0- 25.0% 0.00+0.5% 30.00)= 0.375
Cl=( 25.0% 0.00+0C.5% 30.00)/( 25.0- 25.0% 0.00+0.5*% 30.00)= 0.375
C2=( 25.0- 25.,0* 0.00-0.5* 306.00)/( 25.0- 25.0% 0.00+0.5% 30.00)= U.250
T O COo*12 cCI*=El. C2%02 v
30.00 800.00 225.00 0.00 0.00 225.00
6U. 00 U.00 0400 225007 ‘56.25:281425

90.00 0.00 0. 00 D0 70,91 .31
120.00 .00 U.00 O 005 17,58, 207+58

ANEXO I-3.8.C
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FACTOR

Q=CAULAL
QR=CAULAL
Tv=T1LMPO
TE=TIEMEOC
TC=1TTELEMPU

DL REDUCCION DLL
A CAUDAL MAXIMO TRANSITALC PCOR LL

CAUDAL MAXIMU OBUENIDC FOUR FORMULA

TERANSITALU FOR MUSKIN
FORMULA RACLOWAL

A TUBLRIA
DE ENTRADA AL PRIMEKR SUMIEERO
Db CONCENTRACLON

DI VIAJ

GUM

METODC DE

0.5131
0.4061I
03721
- 048561
0.3461
0.3391
0.3351
0.3311
C.3261
U.32061
U.3241
0.3231
O.3221
0.3211
0.320I
0 319T
0.3181
0.3181
.«3171
U.3171
03161
C.3161
0:315F
003151
(w3151
U.3141
0.3141
0.3141
0.3141)
0.3131
0 0L 3T

MUSKINGUE (QL/Q

Q.3701
C.3551
U.5451
0.3361
U.3341
¢.3311
U.32061
C.3261L
G.5z41
U.3231
U.3221
Ue32l1X
U.3201
Ue3191
C.3181
0.3181
6.3171
Co317L
0.3161
¢.3lol
G.3151
C.3151
U.2151
G.3141
C.3141
U. 3141
C.3141
0.3131
U.3131

57

KACIUNAL

l\.)

0,8 I ¢,5 11|

—————— Immmem—=]
0.47061 (0.4631]
0.39%71 0.3931}
U.30661 U.3661
U.3541 G.3531!
O.3451 U.3441
0.338B1 0.338I
U.334I C.3341 ™
0.3311 G.330I
U.3261 U.3Zuol,
03261 U.320]
U.3241 0U.3241
C.3231 C.3431
Ue321I CG.3211
U.3201 U.3201
0.3201 0.31917
G.31Y91I C.23191
U.316L U.3lul
0. 3171 Q3171
0.3171-0.3191L
0.3161 C.3161
0.3161 0.31l61)
0.3161 CU.31lpl
0.315%- G.315T"
0.3151 0.3151
06.3151 0.3151
0.314I (G.314711
0.3141I 0.3141°
0.3141 C.3141
0.3141 0.3141:
0.3131 G.5131
0.3131..0:3130L4

DLL=DUKACICN DE LLUVIA
PARA %= (.00 Y (DLL=TC)/TC ==1.00
TV /TE

T 0,0 10 0,L 9 0%2°F 0,31 04,1 ..05%5 1
————————— Immm——— [=mmm—— Immm——— Lmmm——— Immm——— 1
0 I 1.000I 0.774I 0.6771 0.614I 0.5711 0.5381
11 0.4511 0.441I (G.432I 0.4241 0.4181 (0.4121
2 I 0.389I (.3861 0.3831 0.3801 0.3771 0.3751
3 I 0.365I 0.363I 0.3611 0.360I 0.359I (.3571
4 I 0.351I 0.350I 0.350I 0.3491 0.346I 0.3471
5 I 0.3431 0.3421 0.3421 0.341I 0.341I (.340I
6 I 0.3371 0.337I 0.336I1 0.336I (.3361 0.3351
7 I 0.333L" 0.3331 0.3325053321 083321 :0: 331E
8 I 0.3301 0.330I (0.3291 0.329%1 0.3291 0.3291I
9 I 0.3271 0.327I 0.327I 0.327I 0.327I G.3261
10 I 0.325I 0.325I €.325I 0.325I 0.3251 0.3241
11 I 0.3241 0.3241 0.3231-0.32310.3231%0.3231
12 I 0.322I 0.3221 .G.3221°°0,3228+0.3221:.0.3221
13T 0,321 0.321T703228F, 032005032108 3211
14 I 0.320I 0.320L G.320f G.320I $.320I (.3201
15 I 0.3191 0.319I (.319I 0.3191 0.319I 0.31Y%1
le I 0.319I 0.319I 0.316I 0.318I 0.318I 0.31lu1
17 1 0.3181 0.318I 0.318I 0.3181 0.3181 G.3181
18 I+ 0.3X7T 0.31791 0.3%7T70%35171  0.317L 0.3171
9.1 0.317T 0.3171° 0.3071:0:, 33 %800 3271 03171
20 I 0.3161 0.3161 0.316X 0.316I 0.316I C.3161
21 I 0.316I 0.316I 0.316I 0.316I 0.3161 0.316I
22 I 0.3161 03151 083381 0315000031514 053151
23-I 0.315I 0.315L+0.315L. 083151 04345F:0.345T
24 T 0.315I 0.315I 0.315I 0.315I 70.315I 0.3151
25 I 0.3151 0.314T 0.3247 05341 0.314T. 0.3141
20 I 0.314I 0.314I 0G.314I 0.3141 (0.3141 0.3141
27 T 03141 0, 3F4T7 .0.31471 - 05:314T w003 14T. 40, 314 F
28 I 0.314I 0.3141 0.3141 0.314I 0.3141 0.3141
29 -IT-0:3131" 0.,3131 043331 . 0,31 33053131 -0 .:3131
30 1803137 0.313170.3131,: 03131070 0313004 313)
] ———— I [=mmm—— I=—m—— == I=m———— 1

PARA TV /TE = INFINITO

—————— 1

————=1

———————————————————— > QM/QR = 0.

307




FACTOR DE REDUCCION DEL CAUDAL

A CAUDAL MAXIMO

OM=CAUDAL
QR=CAUDAL
Tv=TIomPO
TE=1IuMPO
TC=11eMr0

TRANSITARO POR
FORMUTLA RACIONAL

DE VIAJE POR

DB
DE
ON

0o

ENTRADA AL
CONCENTRACION
DE LLUVIA

¥ (DLL-TC)/TC =-0.

MUSKINGUM

LA TUBERIA

TRANSITADO POR EL METODO DE M

PRIMER SUMIDERO

Tv/1E

58

(QM/QR)

MAXIMO OBTENIDO POR FORMULA RACIONAL
US KINGUW

DLL=DURACI
PARA X= 0.
r 6,01
———————— 1
0 I 1.000I
1 T 0.5271
2 1 0.4591I
3 1 0.4321
4 1 U.4171
5 1 0.4071
6 I 0.4011%
7 1 U.3901
g I 0.3931
9 I 0.390I
10 L €.3871
11 L 0.3861
12 1L 0.3841
13 1 0.3831L
14 T 0.382I
L5 1 0.3811
16 I 0.380IL
17 1 0.3791
18 £ 0.3781
19 1 0.3781
2051 U3771
2L 1 0.3771
22 I 0.3761
23.F 0.3761
24 1 0.3751I
251 0.3751
26. 1.0.3751
27 I 0.3741
28 L 0.3741
29 1 U.3741
30 I 0.3731
————m———— I
PARA TV

0.
0.
0.
U.
0.
0.
0.
0.
0.
.3891
3871
U.
0.
.3831
0.
g.

U

Y

0

U
u

0
U

0

8591
516L
4551
4301
4151
4001
4001
3961
3921

3851

3841

3811
3801

3801
Q.
U.
g.
3771
37061
37061
3761
£3751
0.
U.

3791
3731
3781

3751
3751

3741
0.
U.

3741
3741
3731

U.70651
U.5071L
0.4521
0.4281
O.4141
0.40561
0.4001
U.3951
0.392I
0.3891
U.3871L
U.3851
0.38641
U.3821
03811
.0.3801L
0.3791
0« 3791
U.3731
0.3771
U. 377 F
0.3761L
0. 3761
0.3761
iz 397 5L
0:3751

73741
0.3741
0.3741
03741
0,35 BT

0.7021
0.4981
0.4491
U.4261
0.4131
0.4051
03991
0%:3 95
3921
')ui
871
bl

wu Luu.b,u
GuL

Ue.
0.
O.
0
0«
O 1&1
U.3811
053801
033791
0.379X
0.37BL
0. 3771
U.3771L
6.3761
0. 37061
0.3761
0.3751L
Oie 39751
U.3741
0.3741
U.3741
0.3741

0.6561
0.4911
U.440l
0.4251
Y A
L4041
w399
043951
0.3911L
0.3891
0.3871
0 385%

0.3.05¢
0.3741
0.3741
U.3741
0.3741
0= J/JI

06221
0.4841
U.4431
0.4231
0.4111
U.4041
U.39081
U.3941
0.3911

0.3891

0.3861
0.3851
(. 3831
0.3821
U.30611
0.3801
U.3791
0.3791
U.3761
03771
G 3790
Vo370l
0.376L
0#3751
0.3721
0.3 75X
0.3741
0.3741

L3741
0.3741L
0.3731

U.5951
U.4781
U.4401
U.4221
U.4111f

L4U31L
0.3981
0.3941
U.3911
0.3881
0.3861
0.3851
U.3631L
0.3821
0.3811
U.380L
0.3791
Q8781
0.3781
03771
Ue 3771
U.3701L
0.3701
0.3751
Ge 3751
0.3751
0.3741
U.3741
0.3741
U.3741%
0wdii3 1

Ue 4201
Uo410L
0.4021
U.3971
0.3931
U.3901L
U.36381
U.3861
0.3841

Ue3751
U.3751
U.3741
Ue3741
0.3741L
U.3741
U.3731

U.4361
Ued LY L
U.aU9l
U.4021
0.3971
0.3931
U.3901L
0.3681
U.3801L
0.3841
0.3631
U.3821
0.38.L
0.38601
U.3791
O.3761
0.37¢1
0.3771

0.5401
0.4631
U.4341
U.4181
O.400l
0.4011L

U.3561 ®

3931
U.3901,
U.3081
0.3801
U.3841,
U.3031L
0.3821
U.30ll
G.3801
0.3791
U.37061
0.3781
0% 37
U.3771
U.370L"
0.3701,
V3751
U.3751L
U.3751
U.374lL
U.3741L1
U.3741
U.3731
0.3731,



FACTO K DE
A CAUDAL M

QCM=CAULAL
OR=CAULAL
Tv=T1EMPO
Th=1T1TEMPO

ReDUCCION DLL CAUDAL
AXIMO TRANSITADO POR EL

TRANSITALDO POL MUSKINGUL
FORMULA RACIONAL
DE vVIAJL POK LA

DE ENTRADA AL PRIMEK
DE CONCENTRACION

TUEBERIA
SUMIDERC

MAXIMO COEIENILO POE
METOLDC DE MUSKINGUM

59

RACILUONAL

TC=TIEMPO
DLL=LURACI
PALA X= 0.

1 0,0 I
B e I
I 0 I 1.0001L
T: 3T 0.5911
I 21 0.5201
I 3 I 0.4901
1 4 1 0.4741
I 5 1 0.4641
I o I (G.4571
I 7 1 UG.4521
I & I 0.44¢1
I 9 I 0.4451
1 10 I 0.4431
I 11 1 (.4411
I 12 I 0.4391%
I 13 1 U.4371
I 14 I 0.4361
1 151 0.4351
I 16 I 0.4341%
1 17 1 0.4331
I 18 1 0.4531
I 19 I 0.4321
I 20 1 0.4311
1 21 I 0.4311
I 22 I 0.4301
I 23 1 0.4301
I 24 1 0.4291
I 251 0.4291I
I 206 1 0.4291
1 27 1 0.4281
I 28 I 0.4281
I 29 I 0.4281
I 30 I 0.4271
e e I

O DE LLuvIaA
4] Y (DLL-1TC)/TC ==0.50
Tv/1E

c,1 I R X 0,3 I 0,4 1 0,5 1
—————— T e e etttk
0.901I G.823I 0.7651 7211 (G.68671
U.5801 0.570f 0.5611 0.5531 0.5461
0.516I 0.5121 0.50U%I 0.5051 G.5021
G.488T 0.4661 0.485I 0.40631 U.4811
0. 4731 0.472L 0.4711 0.470I C.40681
U.4631 L4621 LA62T (G.4011 0.4601
G.4571 (.4561 0.4551 0.4551 (.4541
0.4521 0.451I 0.4511 04501 .0.4501L
G.448T (0.448L (0.4471 0.4471 (C.4471
0.445T (0.445I 0.4441 0.4441 (0.4441
0.4421 (.4421 (0.4421 (G.4421 (.44Z21
0.440Y (.440I (0.4401 (G.4401 C.4401
U.439T (.4351 0.4381 C.4361 0.4381
0.4371 0.4371 (G.437I 0.4371 (C.4371
0.4361 0.4361 0.4361 0.4361 C.ALUI
04351 0.4351 0:435T.0.,4351 0.4351
0.434T (0.434Y 0.4341 (0.4341 (.4341L
0.433% 0:4337390.4831 '0.4331%0.433L
0.4331 0.4321 (0.4321 0.4321 u.4321
LAB2T - 0. 432104301 104328004327
0.4311 0.431T0.431170.4311 04311
0.431T 0.431I 0.4311I 0.4311 (0.4301
0.430I 0.430I 0.4301 C.4301 0.45301%
G.4301 0.4301 0G.4301 O.éBui 0.4301
0.4291 0.4291 0.4291 0.429I 0.4251
(G.426T 0.4291 0.4291 0.42%1 0.4291%
0.429I 0.4291 0.4281 b.92b G.4261
‘0.42681 (0.428% (0.4281I 0.428I 0.4281
0.4281 0.4281 (0.4281 0.4281 0.4261
0.4281 0.4261 L4281 0.4281 U.42¢1
0.4271 0.427I 0.4271 0.4271 G.4271I
—————— e B B MLl
= INFINITO ———————————— ———————

FORMULA
(CLy/Q

0,6 1 6,71
—————— I======1
U.660I 0.6381
0.5401 C.5341
0.5001 0.4<71
0.4801 (C.47¢&1
0.4681 (.4671
L4600 C.4591
U.4541 (0.4531

U.4501
U.4461
U.444d1
C.44110
C.4401
U.43581
C.d371
0.43¢€1
0.4351
C.4341
0.4331
GC.d3z1
U321
C.4311
U.4301
0.4301
0.4301
U.4291
U.4291
U.4261
0.4261
U.4261
0.4281
J.4271

C.4441
Uo4461
C.4431
Go4411

U.43L1

U.4d341
C.4341
U.4331
0.4321
G
U.4311
Ue4301L
G.4301
0.4291
UebzSl
G.42S1
C.d281
U426l
0.42861
Uedzol

L4271

)
6,81 0,91
—————— I===m==I
U.6201 (.605I
G.5291 C.5241

0.4951
0.4771
LAb01
U.4581
G.4531
Ueodd4b]
0.4461
U.4431
U.4411
0.4391
U.4301
G.4261
U.4351
.4341
0.4331
U.4331
U.4 321
U.4311
0.4311
U.doUl
U.4301
U.42651
U.42491
U.4251
0.4261
0.4481
U.d281
Ued271
0.4271

U.4521

0.2491 "

CG.4451
U.4451L
Ueddll
U.a 3%l
C.d381
U0.4361
C.4351
Oos341
0.1331
0.4331
U.4321
G.4311

L4311
Uoa301L
C.a301L

0.4291
U.4291,

U425l
0428 T

C.4261

O.d2b1

Uaebz71
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FACTCR DE REDUCCION DEL CAUDAL MAXIMO OBIENILU PCR FOLMULA ERACIOWKAL
A CAUDAL MAXIMO TRANSITALC FOR EL HETOLC Lk MUSKRINGUR (Ql/QKR)
Ql=CAULAL TRANSITADC rOk MUSKINCGUBb
QORh=CAULAL rORMULA RACICNAL
Tyv=CIEMFO DE VIAJE POK LA TULBLEKRIA
TL=TTEMEFC DE ENTRADA AL Phlibk SUMIDELU
TC=T1EMFO DE CONCENTHRACICN
DLL=DUKACICN DE LLUVIA
BAEA x= 0.00 Y (DLL-TC)/TC ==0.25
TV/TE
1 0,01 0,11 0,21 ¢,31 0,41 (51 0,61 0,71 C,v1 6,9 I
————mm————— e~ Jm—mm— 1T e i o I s—=s8=~ I === Jm————= J =i 1
O I 1.00UI 0.9241 0.8601 0.810I G.7701 0.7381 U.7121 0.6914 0.6731 U.6b5ul
1T 0.6447 0.633I 0.623F 06141 0,606 :0.599%. 0.5931-0.3871 G.5611 CG.5761
29 1 0.572I 0.5681 0.5641 0.560I 0.5571 0.5541 0.5511 0.5451 0.5461 U.5441
3 I 0.542I 0.539I 0.537I 0.535I 0.534I 0.5321 0.530I 0.5291 0.5271 0U.5z61
4 1 06.525I 0.524I 0.522I 0.521I 0.5201 0.5191 0.5181 C.5171 0.5161L G.5151
& T 0.514T 0O.5137 0:5323%0.512L 0.5111°0.5108:0,51010,5091%0.5081 U.5061
& I 0.507I 0.5061 U.S506I U.50U5I 0.5051 U.o5U4l 0.5041 (¢.5G3I U.5031 0U.bH021
7 I 0.5021 0.501I GC.501I 0.5004 CG.500> 0.499T 0.4991 0.4991 U.4Y%b1 U.4590l
s I 0.4971 0.4971 0.4¢71 U.4%I U.4Y%01 0.4961 0.4651 0.4451 0.4951 U.4Y951
9 I U.4941 0.4941 0.4941 0.4931 0.4931 (G.4931 0.4931 0.4921 0.4921 UL.4941
10 1 0.492I (.4911 0.4911 0.491I 0.4911 0.49%11 0.4S501 (.4801 U.4901L C.4a%ul
11 I G.4901 0.48Y1 0.4591 0.489%1 U.4851 U.4891 UG.4681 UL.4bBbi U.46b61 . U.4001
12 1 0.4681 (0.4581 0.48671 0.4871 0.4871 0.4871 0.4871 U.4871 0.4671 U.4t6l’
13 1 0.4861 U.4661 (U.4861 U.4861 Us4c6l C.4661 U.4851 G.468%51 0.4850 0U.40b1
14 I 0G.485T U.4850 0.4851 U.465I U.4551 U.4841 0.4bdl 0.4841 U.4841 U.du4d
15 I 0.4841 C.464I C.4841 0.4841 0.483I 0.4831 0.4831 U.4031 0.4831- 0.4851
16 I 0.4831 0.483I 0.4831 U.4831 0.4521 0.4821 0.4b21 O.4021 U.48zl Uizl
17 I 0.4821 (.4821 0.482I (.4821 0.482I 0.4821 0.4811 0.481I 0.481I U.dbll
18 I 0.481I 0.481I 0.4811 0.481I 0G.4811 (.48l (.481I 0.451L 0.4811 U.4011
19 I 0.450I U.4801 0.460I 0.4801 0.4801 C.4501 0.4801 (.4801.0.4801 G.4801
20 I 0.480I G.480I 0.480I (.4801 0.4801 CG.400I 0.479L C.47°1 0.4791 (C.4791
21 I 0.4791 (G.479I (.479I (G.4791 0.4791 G.479I 0.479I C.479I 0.4791 0.4791
29 I (.479I 0.4791 0.4791 0.4791 0.4791 O.47sl 0.4781 0.4781 C.4761l (0.4781
23 1 0.478I 0.478L (.4781 (0.478I (.4781 0.4761 G.4781 (0.47€1 0.4781 0.4781
24 1 0.478I 0.478I 0.4781 (.4781 0.4781 C.4781 0.4761 0.477I 0.4771 0.4771
25 1T 0.477I 0.477I 0.4771 U.477I 0.477I 0.4771 0.4771 0.4771 0.4771 U.4771.
26 I 0.477I 0.477I 0.4771 G.4771 0.4771 0.4771 0.4771 G.4771 0.4771 0.4771
27 I 0.477I G.477L 0.477I 0.4771 G.4771 CG.4761 O.4761 C.4761 0.47¢61 G.4761
6 I 0.4761 0.4761 G.4761 (0.4761 0.4761 (C.4761 vu.4701 Codel G.47€1 0.47601
29 I 0.4761 0.476I 0.4761 0.4761 U.4761 (.476I 0.4761L C.4761 0.4761 C.4701
30-I G.476I 0.4761 0.4761.0:4761 (.4761°0.4761 00,4761 0.4761 U.4761
————m———— === I~ I oo I -~ i o 2k I v e === Jem——m—— 1
PARA TV /TPE' = INEINETO . == oo oo > QM/QR = 0.467
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FACTOR CE REDUCCION DEL CAUDAL MAXINO CBTENIDO POR FO
A CAUDAL MAXINO

C_’lvi=

CAULAL

QR=CAULAL

Ty =
fll
TC=

TIEMEO
=TT EMPO
TITEMEC

DLL=DURACION DE LLUVIA

PAK

TRANSITALDG POR EL METODO DE MUSKINGUM (UM/QK)

TRANSITADO POR MUSKINCUM

FOKMULA KACIONAL

DE VIAJE PCR LA TUBLERIA

DE ENTKADA AL EPXIMEKR SUMIDEKO

DE CONCENTHACION

00 Y (LLL=-TC)/TC = 0.00

TV /TE

0,1 I 0423 . 0:324 04 F 054 &6 1 0,71 0,81

—————— Immmmmmlmmmmmm] mmmmmm] mmmmmm ] mmm e [ e mm = [ — e |
0.938I 0.685I 0.842I 0.807I 0.7771 0.7541 0.7331 0.716I
0.6771 G.6671 0.659I C.651I 0.644I 0.637I 0.6311 0.626I
0.6131 0.609I 0.605I 0.6G2I 0.5991 0.5%6I 0.59$3I 0.591I
0.5841 0.582I 0.580I 0.576I G.576I C.575I 0.573I 0.5721
0.568I1 0.567I 0.565I 0.564I 0.5631 0.562I 0.561I 0.560I
0.5561 0.557I 0.5561 0.555I 0.5541 0.554I 0.5531 0.5521
0.5501 0.550L 0.549I 0.5491 C.5481 0.5461 0.5471 0.5471
0.545T 0.545I 0.544I 0.544I 0.543I 0.5431 0.542I 0.542I
0.541T 0.541I 0.540I 0.540I 0.540I 0.539I 0.5391 0.5391
0.5381 (.537I 0.537I 0.537I 0.537I 0.536I (.5361 0.5361
0.535I 0.535I 0.535I 0.534I 0:.534I 0.5341 0.5341 0.533I
0.5331" 0.5337°0.5321 -0.5321 0.532I 0.532T 0.532L 0.5321I
6.5311 0.531I 0.%31I 0.531I 0.530I 0.530I 0.5301 0.5301
0.529I 0.5291 0.529I 0.5291 0.5291 0.529I 0.529I 0.5281
0.5281 U.bZ2cl 526 0.528I°0.5281 0.5271 6.527L 0.5271
0.5271: 0.527540.5271 05271 0.5261 0.526X 0.526I 0,5261
0.526L 055261 0.52610.526I 0.525170.8251" 0.525I 0.5251
0.525I 0.525I U.5251 0.5251 0.525I 0.5241 0.5241 0.5241
0.5241 "G, 5241 8.5241 0.5241.0.5241 :0.5241 0.5241" 0.5241
0.5231 0.523% 0.523I 04523 0.5231 0.5231 0.5231 .0.5231
0.523I 0.523I 0.523I 0.523I 0.523I" 0.5221 0.5221 0.5221
0.522I 0.522I 0.5221 0.5221 0.5221 0.5221 0.5221 0.52Z1
0.5221°0.5221%0.5221: 0.5221 0, 582F1 ~0.5211 *0.5211 0.5211
0.5211 0.521T 0.%21I 0.5211 G.5211 0.521I G.521I 0.521I
0.521I 0.521I 0.521I 0.521I 0.521I 0.521I 0.520I 0.5201
0.5201 0.5201 0.520T 0.520I 0.5201 U.520l 0.5201 0.5201
0.520I 0.520L 0.520I 0.520I 0.5201 0.520I 0.5201 0.5201I
0.520I 0.5201 G.520I 0.519I 0.5191 (.5191 (.519I 0.518I
0.519I 0.5191 0.519I 0.519I 0.519I 0.5191 €.519I 0.519I
(.519I 0.515I C.519I 0.51%I ¢.519I 0.519I 0.519I 0.5191
0.519I 0.5191 0.51%I 0.5191 0.519I 0.519I 0.518I 0.5161

—————— [—————efmmmmm—]mmmmem [ mmmm—=] —m—mmm [ mmmm e[ ——mm =]

JTE = INFINITO =——m—=——————————— -—===> QM/QR = 0.510

A a= (.

1.000I
0.6891
U. 6171
U.5861
0.5691
U.5561
0.5511
0.5461
0.5411
0.5361
0.5351
05331
U.5311
0.5301
0.5281
U.5271
U.5201L
U.52b51
0.5241
0.5231I
0.5281
0.5221
U.b241
U.5211
U.5211
C.5201
0.5201
U.5201
0.518I
G.5191
0.5191

PARA TV
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RMULA KRACIONAL

0.7011L
0.6211
05887
C.5701
0.5591
U.b521
0.5461L
U.5421
0.5381
0.55061
U.5331

0.5311 =

U.5301L
G.5481

0.3271
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l FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDU POR FORMILA KRACIONAL
A CAUDAL MAXINMO TRANSITADO POR EL METODO DE MUSKINGUN (Qii/QK)
l QM=CAUDAL TRANSITADO POR MUSKINGUN
OR=CAUDAL FORMULA RACIONAL
V=TI EMPO DE VIAJE POK LA TUBERIA
' TE=C'IEMPU DE ENTRADA AL PRIMER SUMIDERO
TC=TIEMPO Db CONCENTRACION
DLL=DUKRACION DE LLUVIA
l PAKA X= 0.00 % (DLL-TC)/TC = 0.25
TV /TE
I\ 1 0,01 0,1 I 0,2 0,31 0,41 0,51 0,0 0,71 0,81 0,9 I
T B [mm———— [mmm——— Lmmm——— Jmmm——— [=————= [=m———- Lm———— [=mm——— Lmm——— i
l I 0 I 1.000I 0.9951 0.966I 0.9331 0.903L 0.8761 U.8541 0.8341 0.81l71 C.slzl
I 11 0.789I 0.777L 0.767I U.7591 0.751I 0.7431 0.736l 0.730L 0.7241 0.7191
I 2 T 0.715I 0.7101 0.706I 0.7031 0.699I U.6961 0.693L 0.090I U.o0871 0.6851
T 31 0.6821.0.6801 0.678L 0.6751 0.6741 0.672L 0.6701 U.568L U.607L 0.6651
. I 4 I 0.664T 0.663T 0.661I 0.660I 0.659I 0.6581 0.6571 U.6551 0.6541 U.6531
I 571 0.652T 0.6511 0.6511 0.650I 0.6491 0.6481 0.06471 0.646L U.0461 0U.0451
I 6 I 0.6441 0.6441 0.643I 0.6421 0.642I 0.6411 0.641L 0.6401 0.639I 0.0391
. I 7 I 0.638I 0.638I 0.637I 0.6371 0.636I 0.636I 0.635I 0.635I U.6351 0.6341
I & I 0.634T 0.633I 0.633I 0.633I U.632I 0.632I U.631I 0.6311 0.6311 0.6301 |
I 9 I 0.630T 0.6301 0.6291 0.629I 0.629I 0.629I 0.626I 0.6281 0.620l 0.6271
I 10 1 0.6271 0.6271 0.6271 0.6261 0.626I 0.6261 U.6261L 0.6251 0.6251 0.6251
I I 11 I 0.6251 0.624T 0.6241 U.6241 U.624I 0.624L U.b231 0.5231 U.6231 G.6231
I 12 1 0.623I 0.6231 0.622I 0.6220 0.622I 0.6221 0.6221 0.622L 0.02ll1 U.6211
I 13 T 0.621T 0.621I 0.6211 0.621I 0.6201 0.620I 0.620L 0.6201 0.620L U.62UI
' I 14 I 0.620I 0.619I 0.61yI 0.6191 0.6L9I U.01%1 0.619I U.6191 U.olSI CO.6lvl |
T 15 I 0.618I 0.6181 (.618I 0.6181 0.618I U.618I U.0l8I 0.618L U.6171 0U.0l7l
I 16 I 0.617I 0.6171 0.617I 0.617I 0.6171 C.617I 0.6171 0.o0lél U.blel U.6101
I I 17 I 0.616I 0.6161 0.016I 0.616l 0.6161 U.blol 0.616L 0O.olel U.615L1 C.0l15l1
I 18 I 0.615I G.615I 0.615I 0.6151 0.6151 0.6150 U.6l5I U.615I 0.61l51 0.615L
I 19 I 0.6151 0.614L 0.6141 O.o0l4l C.ol4dl O.61al U.bldl 0.6141 -0.6141 0.0141
I 20 I 0.614I 0.5614I 0.614I 0.614I 0.0l4l 0.6131 0.6131 0.6131 0.6131 U.ol3d
I [ 21 I U0.6131 0.613% 0.613f 0.6131 0.613I 0.613I 0.6131 0.6131 0.6131 U.0l31
I 22 I 0.6131 0.6131 0.612I 0.612I 0.612I 0.612I 0.612I 0(.6121 U.6121 0.6121
1 23 I 0.612I 0.612I 0.612I 0.612I 0.612I 0.612I 0.612I O.olzl U.6lzl U.6blZl
l 1 24 I 0.6121 0.611I 0.611I G.6111 0.6111 0.6111 0.611Lf 0.6111 0.6l1lI C.61ll
I 25 I 0.611I 0.611I 0.611I 0.611I 0.611I 0.611I 0.611I 0.6111 0.611I 0.6l1lI
I 26 I 0.6111 0.6111 0.6111 0.6111 0.610I 0.510I 0.610L U.olUL 0.61CL U.0lUL
|I I 27 I 0.610I 0.610I 0.610I 0.610I 0.610L U.6l01 0.610I C.610I 0.61lUI U.olul
I 28 I 0.610I 0.610T 0.610I 0.610I 0.610I 0.610I G.6L0L 0.610I C.cl0l 0.610L
I 29 T 0.610T 0.610I 0.6UYL 0.609I 0.609L 0.6091 0.609L U.60YLl 0.6U9I 0.6051
I 30 I 0.609I 0.609I 0.609I 0.609I 0.6091 0.6091 0.609I 0.609I 0.609I 0.0051
l J—— = [ | mm———— [=—m——— Jmmm——— l=———— I=————= [mm———— lmm———- [mmm——— [m————= 1
I PARA TV/TE = INFINITO  ====—em————————eam—— > QM/QR = 0.598
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FACTOK Dr

A CAUDAL MAXIMC TRANSITADC POR EL METOLC DE MUSKRINGUM (CM/CUh)
OM=CAUDAL TRANSITADC POL MUSKINGUNM
OR=CAUDAL FOLKULA FACLCOMKAL
Tv=1TEMPO DE VIAJL POK LA TUBEKIA
TE=1TTEMPO DE ENTRADA AL EFRIMER SUMIDEERO
TC=TILMPO DL CONCENLRACION
DLLU=LURACICN DL LLUVIA
PARA X= (0.00 Y (LLL=-TC)/TC = (.50
TV/TE
I.0,01I 0,1 I..GpmlI« 0,3 T 0,4.. 1T (0,550,606 % O,% 1 U058 1 U, 1
————] —————— == I m— i 1m=o—== Im— i ] e I-—g——- L= Jem——— Iwem—— 1
6 I 1.000I 1.000f 0.992L G.9741 (.S5561 0.936I 0.9181 0.S%02 U.s87Y U.u731
1 I 0.8621 0.852I 0.8421 (0.833I 0.8251 0.8191 0.8121 (U.u071 G.501I 0.7961
2 1 0.792T 0.7871 0.7831 0.779170.7761_ 0.773120.7701 0.7671 0.7641 0.70621
3 I U.76CL U.7571 0.7551I 0.7531 C.75)11 C.7491 O.7401 (G.746)Y U.7441 C.74531
4 I (0.741T 0.740f 0.7381 0G.737I 0.7361 0.7351 0.734I 0.73Z1 0.7311 0.7301
5 I 0.729I 0.7281 0.7271 0.7261 0.7261 (0.7251 0.7241 0.7231 0.723I 0.72ZI
6 I 0.7211 0.720I 0.720L .71 0.7191 C0.718I 0.7171 G.71%1 0.7lel 0.716l
7. 0. 07151 0.7151 02221 0,714 0.7131 07138 05712120, 71217 0,714 G.7111
§ I 0.711I 0.710L.0.710F0.7091" 0.7091 0.7091:-0.708L,0.7081 0.708I 0.7071
9 I 0.7071 0.7071 0.706l .VUbl 0.706L U.7051 0.7051 0.7051 C.705I C.7041
10 I (G.704l 0.7041 0.7041 L7033 UL7031 0.7031 0G.70U31 C.7021 0.7021 U.7021%
11 I ¢.7021 0.7011 C.701% ./Ull 07011 0.701Y+0x700I0.7001 0.760170.7001
12 I 0.700I 0.699I 0.699I 0.699I 0.69Y91 C.6991 0.69%61 0.6981 U.6981 L.oY81 =
13 I 0.698I 0.698I (0.6Y7I 0.6971 0.697I (0.697I 0.697L 0.697L U.0471 0.0961
14 I 0.696I 0.6961 0.6961L 0.696I 0U.6%61 0.6561 6951 0.6951 0.6951 0.6951
15 I 0.695I 0.695I (0.695I (0.695I 0.694L 0.6941 0.6941 0.0941 0.6941 (.0941
16 I 0.694I 0.694I (0.6931 0.693Y €¢.6931 0.6931 0.69Y3L (.09Y31 0.6931 (C.0931
17 I 0.693I 0.693I 0.692I (0.6921 0.6921 0.6921 0.092L 0.692I 0.6921 0.0921
18 I 0.692I 0.692I 0.692I 0.6911 0.6S1I 0.691I 0.691I 0.691I 0.091I 0.6%11
9 I 0.691TI 0.6911 0.6911 (G.6911 .6911 0.6911 0.6901 6901 0.6901 C.6901
20 I 0.690I 0.690r 0.690I 0.690I 0.690L 0.6%01 0.690I C.6%0L 0.690I 0.o0Y%01
21 I 0.689%L 0.68% 0.689Y1 0.689I 0.689I 0.66%L 0U.6869L (.6891 U.68YL C.68YL
22 T 0.689I (.689% 0.689I 0.589I 0.689I (.68YI (0.0881 (.0u61l U.60u8l CO.oBLL
23 1 U.6681 0.6881 0.6881 0.688I 0.6861 U.6861 0.6881L (0.0881 U.68BLI U.bbbl
24 I 0.6881 0.6881 0.068b61 .6881 0.6881 0.6871 U.6871 CG.6871 U.eo7l 0.6b71
25 1 .6871 0.6871 0.6871 (0.6871 0.687L (C.6871 0.6871 (C.687L 0.6871 U.bs7l
20 I 0.6871 (6.687L 0.6871 0.6871 0.6871 U.o0t71 U.087I U.ocbl O.b686L U.b6861
27 I 0.6861 0.686I 0.6861 (U.686I 0.6861 0.0861 (C.6B61 (G.60861 U.bobbl U.o0bB01
26 I 0.6861 0.686I 0.6861 (.6861 U.6861 U.686L U.6861 U.6bOL (.680L 0.0861L
29 I 0.686I C.656I (0.6861 (0.686I (0.685I 0.685I 0.685I (G.6851 0.6851 C.oosbl
30 I 0.6851 (.685I 0.685I G(G.665I (G.6851 U.b85I 0.685I 0.685I 0.6¢51 U.6E51
————]—————— I——=——- == I~ == I === I=emm—— I m————- I-——==- J=—m—— 1
PARA TV/TE = INFINITO —==————cm——ce——————— > QOM/QR = 0.675

REDUCCICN DEL CAULAL MAXINMU OBLENIDU PUK
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FORMULA KRACILUNAL
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FACTOR DE REDUCCIOWN DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL
A CAUDAL MAXIMO TRANSITADO POR EL METODO DL MUSKINGUM (QM/QK)

QM=CAUDAL TRANSITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL

Tv=LIEMPO DE VIAJE POR LA TUBEKIA
TE=TILMPO DE ENTRADA AL PRIMEK SUMIDERO
TC=TIL1PO DE CONCENLRACION

DLL=DURACION DE LLUVIA

PARA X= 0.00 Y (DLL-TC)/TC = 0.75
TV/TE
I 048-T 0,11 0,2 % 0;3 1 -0,¢4e:0,5 1 056 L.70,7 L. '0,;8 - 0,9 1
I-=——=]=————- I-====- J=————— I=mmm——= I-=—r—— f=m——— I e lss—rme—m] — e g —————= i
0 I 1.000I 1.000I 0.Y98L 0.Y991I 0.4801 0.9681 0U.956I U.9431 UV.9321 0.9211
1 I 0.9121 0.903L 0.895% 0.8868I 0.8811 0U.8741 U.8691 U.864L U.8591 U.8541
2 I 0.850I 0.846I U.B843I 0.8391I 0.8361 0.8331 0U.0301 0.8271 0.825L U.8221L
31 0.820I U.8181 uU.uglbl U.sldl 0.812I U.811l1 vU.s80YL 0.8071 0O.ubl U.oU4l
4 I 0.8031 0.802I 0.800L 0.799L 0.7981L 0U.7971 U.796L 0.7951 0.794L 0.7931
5 I 0.7921 0.7911 0.7901 0.789L U.7¥81 U.7871 U.787/1 0.7861 U.78b51 U.784l
o I U.7841 0.7831 U.782Y (0.76821 0.781lI 0.780I 0.78ul 0.779L 0.779%1 0.7781
7 I 0,778 0.7771 057779%F°0.27761+:0.7761 Q7751 Q7757 0.7741°0.7741 0.7741
8 I 0.7731 0.7731 0.7721 0.7721 0.772% 0.771L 0.7711 0.77L1 0.7701 0.770I
Y I 0.770L 0.7691 0.7069L 0.7691 0.7681L 0.7681 0.768I U.768L U.767L 0.7671
10 I U.7671 0.7671 0.7661 0.766I 0.766I U.7661 U.7651 0.7651 0.7051 0.7651L
11 I 0.7641 0.7641 0.7641 0.764L 0.764I 0.7631 0.763I1 U.7631 0.7631 U.7631
12 I 0.762I 0.7621 0.7621 U.762I 0.762T 0.752I 0.761I 0.7611 0.761I 0.761I
13 I 0.7611 0.761I 0.760f 0.760L U.760I U.760I 0.76UI 0.7601 0.7591 0.7591
14 I 0.7591 0.759I 0.759I 0.759I 0.759I 0.759I 0.758I 0.758I 0.758L 0.7581
15 I 0.7581 0.758I.0..7581:0.758T :0.757 00,7571 07571 07571 0.7571 0.7571
16-I 0.757T 0.757I 0.7571 3. 756L.0.7561 07561 0.756T 0.756I 0.7561.:.0.7561
17 T 0.7561.0,7561 0.756L:0.755%: 0. 75%F 07558 0. 7551 0.7551 ;0.7551 "0.755%
18.I. 0.755I-0,755T 0.7551 :0.7551 0.755T 0.7541 0.7541 0.7541 0.7541 -4.7541
19 I° 057541 027541 0. 7541 070581 «0P:754T - 0. 754 0:7%541 0.7541 . 0.753170.7531
20 1°0.7531 0.7531.0.7531.,0.753T 0..75310:753F 0.7531 0.7531 0.7531 U0.7531
21 I .0.753T°0.753%° 077531 0. 75215 05452130752+ Q0+252F 0,752 0.752L 07521
22 T 0.7521 .0.752I 0. 75258057521 0752 . 007521 OTH2L: 007528 - 0.7521 :0.7521
23 L 0.7511.07511 0.75EL::04 754 - 09150 B Ue 75T 0L 351 0. 751 - 0.7511 «0.7511
24T 0,751 0:7511.0.7651L 049511 047511 200751 « @05 Y1 704751 - 047511 0.7511
25 I 0.750I 0.750L 0.750I 0.750XI 0V.7501 0.750I 0.7501 U.750L 0.750I 0.7501
261 0,750 0.7501 07501 05750T° 07507057501 0.5 7501 “0. 7501 0.7501°0.7501L
27 I 0.7501 0.7501 "0.7501.0.7501 0.7491 0.7491 0.7491 0.749I 0.7491I 0.7491
28 I 0.7491 0.7491 0.7491 0.7491 0.749I 0U.7491 0.7491 U.7491 U.7491 0.7491
29 1 0.7491I 0.7491 0.7491 0.7491 0.7491 0.7491 0.74%1 0.749I 0.7491 0.7491
30.I 0.749L 0.7491I 0.749L 0.748I 0.7481 0.7481 0.7461 0.746l 0.7481 0.7481
————]————— Jr——mm === == fre—a—— i el o T e i e i i e S di o' i J =i emes 1
PARA TV/TE = INFINITO ——————me—ce— e mem—— > OCM/QR = (0.738



FACTOR DE REDUCCION DEL CAUDAL

HHI»-J;-4Hr—!s-»'}-'HHHHHHHHHHHHHHHHHHHHHHHH

A CAUDAL MAXIMO TRANSITALO POR EL METODCO DE MUSKINGUM (QN/QR)
CM=CAULAL TRANSITADO POR MUSKINCUM
OR=CAUDAL FORMULA RACIONAL
Tv=1TEMPO DF VIAJE POR LA TUBEKIA
TE=TLEMPO DE ENTAADA AL PRIMER SUMIDERC
TC=TIEMPO DE CONCENTERACION
DLL=LURACION DE LLUVIA
PAERA X= 0.00 ¥ (DLL=TC) /APE = 1..00
TV /TE
I 0.0 T80 1 T Wy T w053, 0 W04 T 0,8 66T 0,7 1%0,86 I 0,91
N I mem Jmmmm—- Lmmm——— Immmm—— T mmm——— Immm——— Lmmm——— I——m——— I-—==—m I
0 I 1.000I 1.0001 1.000I 0.9971 0.9921 0.9841 0.9761 0.9681 U.960L U.5521
1 1 0.9451 0.9381 'C.931f 0.925I 0.$191 0.914I 0.910I 0.905I G.5011 0.8%71
> 1 0.8931 0.8901 0.8871 0.884I b.&&ll 0.8781 0.875I 0.873I 0.8711 0.8691
31 0.8671 O.b&“l 0.863 0.8611 0.860I 0.5581 0.8571 0.855I 0.8541 (.86531]
4 1 0.8511 0.850I 0.84%1 0.8481 U.b4/i 8461 0.845I (.544I 0.8431 (.842I
5 1 0.841I 0.@401 0.889T. 056387 0,838 0.6371 04836L 0,8351 0.8351 0.8341
6 T 0.8331 0.8331 0.832I 0.632I 0.831I 0.830I 0.830I 0.628I 0.8291 0.b528l
71 0.8281 0.827I 0.8§27I 0.826I 0.8261 0.6261 0.8251 0.825L U.8241 0.5z41y
81 0.8241. 0,8231..0.8231 0. 8224 u G901 (u829T 0.6211 0.8211 0.821I 0.821I
9 T 0.820I 0.820I ©.820I 0.819T 0.&l9I 0.8191 0.618I C.8161 0.8181. 0.L18L =
10 I G.8181 0.817I 0.817I u.u171 0.619% 0.8161 0.816I '0.8161 0.816I 0.816L|
11 I 0.815I 0.815I 0.&15I 0.815I 0.815I (.8141 0.814I 0.814I 0.81l41 U.8141
12 I 0.8131 0.813I 0.8131 6.813I 0.812I 0.8131 0.812I 0.8121 0.8121 C.8l21
13 I 0.812I 0.8121 ©0.812I 0.811I 0.811I €.8111 0.811I 0.8111 0.8111 C.&1ll
14 I 0.8101 6.810I U.810I 0.810I 0.810I 0.8101 0.810I G.810I C.80%L 0.8091.
15 T 0.8091 0.8509I (.809I 0.8509I 0.860SI 0.609L 0.80%I 0.8081 C.c08l G.8UEI
16 I 0.808I 0.8061 0.60SI 0.808I 0.608I (.8081 (.8GI C.8U7L 0.8C71 0.o0717
17 I 0.8071 0.807I 0.807I 0.807I G.8071 0.807I 0.8071 0.8071 0.8C6I1 C.8061
16 I 0.806I 0.806I. 0.806I 0.806I 0.8061 0.806I 0.80L6L 0.806I 0.8061 C.s5C6l
19 T 0.65061 0.805I 0.805@I 0.8051 0.8051 0.8051 0.8051 b.bU&l 0.6G5I G.8051
50 I 6.8051 0.80650 0.805I 0.65G5I 0.805I 0.8051 C.8041 C.8U4L 0.8041 0.8041
21 T 0.804I 0.804I (.804I 0.6041 0.804I 0.8041 0.804I b.bu&l 0.8041 C.604I
22 I G.804I 0.804I 0.804I 0.8031 0.803I 0.8031 G.803I 0.8031 0.8031 0.8031-
%% | 0.8031 U.803I 0.603I 0.8031 §.8031 0.80G3I 0.s5031 0.803I U.803L C0.8U31
274 I 0.80631 0.803L 0,803 0:i802L°0:8021 U.coz‘ 0.8021 0.802I 0.802Y C.bU2l
25 I 0.8021 0.802T 0.8021 0.802I 0.8021 (.5020 0.802L 0.8021 0.80zl U.5041
26 I 0.8021 0.8021 0.802I G.802I 0.802I €¢.802I 0.802I C.s0ll CG.8Cll U.oUlL
27 T 0.6011 06.8011 0.801I (.8011 0.801I 0.801I 0.8011 0.8501I C.u01ll 0.80lI
28 T 0.80l1 0.8011 0.801I 0.801I 0.8011 €.5011 0.801I C.uull U.801lI C.8ULL
29 1 (.801I 0.801I 0.801I 0.8CLlI 0.801I 0.80lI 0.800LI C.8UUI C.8O0L L. bobl
30 I 0.800I 0.800I G.800I L.8C0I 0.500L 0.800I 0.8060I €.8UCYL C.80UL 0.8001
B I[—————- [——mm—- [mmmm—— [mmm——— [mmmm—— I-mm——— [—m [——mm lo——m—— I
PARA TV /TE = INFINITO ——=—m——————————————— > QM/QR = 0.791
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FACT'OR DE REDUCCION DEL CAUDAL

MAXIMO

66

A CAUDAL MAXIMO TRANSITADO POR &L METODO DL MUSKINGUM (Qu/QK)
Om=CAUDAL TKANSITADO PORKR MUSKINGUM
Qk=CAUDAL FORMULA RACILONAL
Tv=TI1EM4PO DE VIAJE POR LA TUBERIA
TE=TIeMPO DE ENTRADA AL PRIMEK SUMIDERO
TC=LTEMPO DE CONCENTRACION
DLL=DURACION D& LLUVIA
PARA X= 0.00 Y (DLL~TC) /TC. =), 25
TV /TE
I 0,01 0, I 052 I 9,3 04T 0,5-L 06 I “0,7.I1. 0,8 I 0,9 I
B e =t e s lise——a= I =i I ) o S e et Lme=———= e I
0 I 1.000I 1.0001 1.000I 0.999I 0.9971 0.993I 0.988I 0.9%2l 0.9701 0.9711I
1 I 0.966L 0.%601 U.956L 0.9511 0.9471 0.942I 0.9381 0.9351 0.9311 0.9281%
2 1 0.9251 0.922I 0.919r 06.9171 0.9141 0.912f 0.910I C.908L 0.9061 U0.9U41
3 I 0.9021 0.9%011 0.8591=0+8981. 0,8861 0.895% 0.,8931 0.8921 0.891I 0.8901
4 I 0.u881 0.8871 0.8801 0.8851 0.8641 U.s83L 0.882L U.082L U.8bll U.ouv01
5 I 0.8791 0.87681 0.878L 0.8771 U.876L 0.875I U.8751 uv.8741 0.074L 0.8 731
6 I U.8721 0.8721 0.871I 0.871I 0.870L G.870I 0.80Y9L U.c691 0.8681 U.sbul
7 I 0.8681 0.0607L U.867L U.860l U.8601 0.8601 0.8651 0.8651 0.865L 0U.c641
8 I 0.8641 0.863L 0.8631 U.863I 0.8631 0.80602I 0.862L 0.862L U.860l1l)l U.sobll
9 I 0.¢61f U.3611 0.860I o .86V 0.860I U.860L U.8591 0.8591 U0.8591 0.8591
10 I 0.858L 0.8581 U.8581 0.8581I U.8571 0.8571 0.8571 V.y571 0.857L 0.8561
1 0.856I 0.856F 0:8561..0.856150:8560%:0.85510.855T 0.85510.8551-0.855L
12 I 0.8550 U.854L 0.8541 0.8541 U.s541 0.4541 U.854T U.8531 0.8531 0.8531
13 I 0.853I. 0.8531 08531 0.8531 .0.852T : 0.8521 0.8521--0.852I. 0.8521I 0.8521
14 1.50,852T 50.8521% 0.:85] L0 800 08B LT - 0,861 (0,851 - 08511 0,851 U:85L1
15 1T 0.851T 038501 0. 65081 0. 880 08501008500 . 0.8508 0.8501 - 028501 0.8501
16 I U.850I 0.849I 0.849I U.84Y9I 0.8491 (0.86491 0.849I 0.8491 U.8491 0.8451
17 I 0.849I 0.8491 0.8481L U.04681 0.848I 0.848I U.B848I 0.848I 0.548L (0.8481
18 T 0.848I 0.848I U.u481 0.846I 0.546I U.8471 0.8471 U.0471 0.6471 0.c471 "
19 I 0.847I 0.8471 0.847I (.8471 0.8471 0.8471 0.847I 0.8471 0.8471 0.8471
20 I 0.8461 0.846f 0.846I 0.346L U.3461 0.8461 0.8461 0.8461 U.v4o0l 0.8461
21 I 0.846I1 0.846I 0.846L 0.846I 0.5461 0.846I C.846I U.8461 0.545I 0.8451
22 1 0.8451 U.0451 0.8451I 0.845I 0.8451 0.845I1 0.8451 0.845L 0.8451 0.8451
23 I 0.845I 0.8345I 0.845I 0.845I 0.845I 0.8451 0.845I 0.83451 0.8441 0.8441
24 I 0.8441 0.544I 0.8441 0.8441 0.8441 0.8440 0.844I 0.8441 0.5441 0.8441
25 1 0.8441 0.844I 0.3844r 0.8441 0.8441 0.8441 0.8441 0.8441 0.844I 0.u441
26 I U.8441 0.844I 0.844I 0.8431 0.843I 0.8431 0.843I 0.843L 0.6431 0.5431L
27 I 0.8431 0.8431I 0.843I 0.843I 0.8431 U.843I 0.8431 0.843I 0.8431 0.8431
28 1 0.8431 0.8431 0.8431.0.843I 078431 0:8431°0.8431.0.8431 0.843I 0.843%
29 I 0.843I 0.8431I 0.8431I 0.842I 0.842I 0.8421 0.842I 0.8421 0.8421 0.8421
30 I 0.842I 0.842I 0.842Y 0.842I 0.8421 0.842I 0.8421 0.842I 0.842I 0.8421
e Pl b L=m———— L=omes— Lg—=ser Imas=es i eome S e 1 e i Lt J St I
"ARA TV/TE = INFINITO ——--—m—————me—————e—— > QM/QR = 0.833

CoTENIDO POR FORMULA KACLONAL



FACTOR DE

A CAUDAL MAXIMO TRANSITADC POR EL METODO Db MUSEINGUM (QNMN/CR)
(M=CAUDAL 1THKANSITADO POR MUSKINGUM
OR=CAULAL FORMULA KACIONAL
TVv=1"1tMPO Dbk VIAJE POR LA TUBLKRIA
TE=TIEMPO DE ENTRADA AL PREILKLEK SUMILERO
TC=TIEMPFO DE CONCENTRACLON
DLL=DURACION LE LLUVIA
PARA a= 0.00 X (LLL=-TC)/1C = 1.50
TVA/LE
I° 0,0 L “=0,1 I Op2el 30,3, T84T 085515 056 L o,71 0,81 U,91I
mm——] e ————— I - I—=—=— === [reme I I~ I=m———— l-—m——e I
01 1.000I 1.0004 1.0001L 1.0001 0.999I 0.9971 0.9941 0.9901 CG.Y861 0.9831
1 I 0.9791 0.975I 0.9711 0.9681 U.)me U.9611 0.9581 0.955I 0.9531 0.9501
2T 0.9481 0.945I 0.9431 0.9411 0.93%I 0.9371 U.935I 0.9331 0.9321 0.9301
3T 0.9291 0.9271 0.49261 0.9247 ‘.,231 0.9221 0.9%21I (G.9201 0.9191 0.9lol
4 T 0.6171 0.9161 0.915I .,lél 0.913I 0.9131 0.9121 0.9111 0.9101 U.9101
5T O 909I 0.9081 0.908I 0.907f 0.9006I 0.906I 0.9Y05I (.905I (G.904I 0.9041
67 I g Ujl 0.903I 0.%02I 0.902I 0.%01I 0.9011I 0.%00I 0.9001 0.Y001I U0.89Y1
7 1 0.5991 0.898I 0.898L 0.8981 U.8971 0.897L 0.8971 (0.8961 (0.8961 L8961
8 I 0.695I 0.895I 0. 8951~U.8951 U.5941 0.8%4I 0.5941 0.8931 0.8Y3I U.8931 .
9 I 0.8931I 0.892I 0. bJ .8921 0.892F (0.891I 0.8911 O.&vll 0.891ll (O.8Yll
10 I 0.8901 0.8901 O. b*Ul 0.890I 0.890I 0.8891I 0.689I 0.&891 0.88YI 0.8891
11 I 0.8891 0.88vL 0. 8881 0.888I (0.888I 0.5881 Uu.888L 0.8871 0.887L (0.8871L
12 I v.8871 0.8871'U €871 0.8861 L8861 (.8801l 0.8661 0.8861I 0.8861 U.ubobl
13 I 0.886I 0.885I 0.885I 0.885I 0.86851 0.8851 (0.885I 0.8851 U.B851 U.s841
14 T 0.5841 L8841 0.8841 0.884IL 0.8841 0.884I 0.8841 0.8841 U.B8B41 (.8831
151 0.8831 0.8831) .8831 0.883I 0.883I 0.8831 0.883I 0.8831 0.v831 0.8b6Z1
16.I 0.8821 0.882I 0.882F (.8821 .8821 0.682I U.8821 U.boZl 0.8821 U.bbzl
17 I 0.882I 0.882I 0.881I (€.881I 0.881I (.88l1 0.8811 (U.881llI U.bsll U.uoll
18 I .0.8811 048811 0:881T 0,88F1 008811 046811 :0.880120.86801 058801 0.8801;
19 I 0.8801 0.8801 0.8£0I 0.8801 L8801 0.8801 0.880L 0.88UL U.88UL G.boUL
20 I 0.880I 0.880I 0.8791 0.879I 0.8791 (0G.879%L 0.879I U.8791 0.8791 U0.8791
21 I 0.879I 0.879I 0.8791 0.879I 0.879I 0.879I 0.879I 0.879I 0.879I 0.87591
22 I 0.8791 0.8791 (.8781 0.8781 0.8781 0.8781 0.878L 0.8761 U.8781 0.876l
23 I 0.878I 0.878I 0.8781 0.578I 0.8781 0.8781 0.87581 0.878I 0.8761 0.8781
241 .0.8781.0,.8781..0.8781:-0.8781..0.878T 0.877% L5771 0.8771 0.877L 0G.8771
25 T 08771 0.8771 -0.8771. 08771 0. 8F1F 0. 8791 0.877170.8771 0.8771 06,8711
26 1.0.8771-0.8771 0.8771 0587905877 0.8771+0.8771 0.877L. 0:8771 0.8771
27 120.8771 048771 QI8PIT D BLII 0387015058768 0876 0.8761 0.8761 0.8761
2B°1 0.8761 0.876F5+ 08761 Q. 876T90s8761.0:8761::0.8761 0.876I 0.87261 0,870l
29 I 0.8761 0.876I 0.8761 0.376I (0.876I 0.876I 0.8761 0.8761 0.8761 0.8761
30.°T. 0.8761 0.8761-0.8761 0%876TF «0.8761. 0.876F70.8761 '0.876EF 0.876I 0.8761
————]—————— I =—==== L i B — e i I=z—r== === I=sre— Imm———- Io————- frmr—me— I
PARA TV/TE = INFINITO ==me—emmeceeececm—aa—— > QM/QR = 0.868

REDUCCION DEL CAULAL

MAXINO' OBTENIDO POR

67

FORMULA KACIONAL
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I FACTOR DE REDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL
A CAUDAL MAXIMO TRANSITADO POR EL METODO DE MUSKINGUM (QM/QR)
I OM=CAUDAL TRANSITADO POR MUSKINGUM
QK=CAUDAL FORMULA RACIONAL
l TV=TIEMPO DE VIAJE POR LA TUBERIA
TE=TIEMPO DL ENTKADA AL PRIMER SUMIDERO
TC=115MPO DE CONCENTRACION
. DLL=DURACION DE LLUVIA
PARA X= 0.00 y (DLE=~TC) /PC- & 1:75
. TV /TE
T 0,0 I 0,1 ¥ "0.2:1-740,31. 0,%:%- 0,5 . 0;61 0,71 0,81 0,91
. T [—mm——— =m——— [=—m———— e [————— [-=———== === l=———— L=————
I 0 I 1.000I 1.000I 1.000I 1.000I 0.999I 0.Y98I 0.997I 0.995I 0.9%2I 0.9901
I 1 I 0.9871 0.984I 0.982I 0.979I 0.976I 0.974L 0.972I 0.969I 0.967L 0.9Y65I
I 2 I 0.9631 0.9621 0.960I 0.958I 0.957I 0.955I 0.954I 0.9521 0.951I 0.950I
lI I 3 I 0.9481 0.947I 0.9461 0.945I 0.9441 0.943I 0.9421 0.9411 0.9401 0.9391
I 4 I 0.938I 0.938I 0.937I 0.936I 0.935I 0.9351 0.934I 0.933I 0.9331 0.9321
I 5 I 0.931I 0.931I 0.930I 0.930I 0.929I 0.9291 0.9281 0.928I 0.9271 0.9271L
I I 6 I 0.925I 0.926I 0.9251 0.925I 0.925I 0.924L 0.9241 0.924I 0.9231 0.9231
I 7 I 0.923I 0.922I 0.922I 0.922I 0.9211 0.921I 0.921I 0.921I 0.920I 0.9201
I 8 I 0.920I 0.919I 0.919I 0.91yl 0.919I 0.919I 0.918I 0.918I 0.918I 0.9181I
I 9 I 0.917I 0.9171I 0.917I 0.917I 0.917I 0.916I 0.9161 (.916I 0.9161 0.39161
' I 10 I 0.915I 0.915I 0.915I ©.915I 0.915I 0.915I 0.914I 0.914I 0.9141 0.914I
I 11 I 0.914I 0.914I 0.914I 0.913I 0.9131I 0.9131 0.9131 0.913I 0.913I 0.9131
I 12 I 0.913I 0.912I 0.912I 0.912I 0.912I 0.912I 0.912I 0.912I 0.9121 0.9111
I I13 I 06.9111 0.9111 0.9111 0.911I 0.911%1 0.$111 0.911I ($.911I 0.911I 0.9101
I 14 I 0.9101 0.910I 0.910I 0.410I 0.910I 0.910I 0.910I 0.910I 0.910f 0.910I
I 15 I 0.909I 0.909I 0.9091 0.909I 0.909I 0.9091 0.908I 0.909I 0.909I 0.9091
' I 16 I 0.909I 0.909I 0.909I U.908I 0.908L 0.9081 0.9061 0.908I 0.908I U.9081
I 17 1 0.908I 0.908I 0.908I 0.908I 0.908I 0.9081 0.908I U.%071 0.9071 0.9071
I 18 I U.9071 0.9071 0.9%07I 0.907I 0.907I 0.907I U.907I 0.907I 0.9071 0.907I
I 19 I 0.907I 0.9071 0.907I 0.907I 0.507L U.900L 0.906I (.906I 0.Y%061I 0.9061
' I 20 1 0.906I 0.906I 0.906I 0.906I 0.906I 0.906I (.9061 0.906L 0.906I 0.9061L
I 211 0.906I 0.906I 0.906I 0.9061L 0.906L 0.906L 0.9061 0.905L 0.9051 0.9051
I 22 1 0.905I 0.905I 0.905I 0.9051L 0.905I 0.9051 0.905I 0.905I 0.905I 0.905I
' I 23 I 0.9051I 0.905I 0.905I 0.905I 0.905I 0.905I 0.905I 0.905I 0.905I 0.9051
I 24 I 0.905I 0.905I 0.905I 0.904I 0.904L 0.9041 0.904I 0.9041 0.904I 0.904I
I 25 1 0.9041 0.9041I 0.904I 0.9041 0.904I 0.904I 0.904T 0.904I 0.9041 0U.9041,
l I 206 1 0.904I 0.904I 0.404I 0.%04I 0.904I 0.904I 0.904I 0.904I 0.904I 0.904I
I 27 1 0.904I 0.904I 0.9041 0.904I 0.904I 0.904I 0.903L1 0.9031 0.903I 0.9031
I 28 1 0.9031I 0.9031 0.903I 0.903I 0.903I 0.903I 0.903I 0.903I 0.903I 0.9031
I 29 I 0.903I 0.903I 0.903I 0.903I 0.903I 0.903I 0.903I 0.903I 0.9031 0.9031I
. I"30 I 0.9031I 0.903I 0.903I1:0.903L 0.903I 0.903I 0.903I 0:903I 0.9031 0.9031I
Immm e[ e I—m——— I ——— I————— R L e [—————- e === :
' ARA TV/TE = INFINITO ——mmmm e > QM/QR = 0.894

I
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FACTOR DE REDUCCION DEL CAUDAL MAXINMO OBTENIDO POR FORMULA KACICNAL
A CAUDAL MAXIMO TRANSITADOC PCR EL METODO DE MUSKINCUM (QM/QR)

QM=CAUDAL TRANSITADO POR MUSKINGUM
Ok=CAUDAL FORMULA RACIONAL

Tv=~11EMPO DE VIAJE POR LA TUBEKRIA
TE=TIEMPO DE ENTRADA AL PKIMER SUMIDEKO
TC=TIEMPO DE CONCENTRACION

DLL=DUKACION DE LLUVIA

PARA X= (.00 Y (DLL-TC)/TC = 2.00
IV /TE
I 0,0 I 0,1 I ~0;2017°053 190,80, 0,554 0,6 T407 L' 06,81, 0,91
e R R Imm———- Tmmm e R Immmm e R Lmmm e [mmmm e I
0 I 1.000I 1.000I 1.000I 1.000I 1.000% 0.993I 0.998I 0.9971 G.Y9Yel 0.9941
1 I 0.992I U.990I 0.988I (.9861 0.985I 0.9831 .98l 0.9791 0.9771 0.9761
2 1 0.9741 0.9731 0.972L 0.970I 0.969I 0.9681 0.967I 0.966I 0.9651 0.$631L
31 0.9631 06.9621 0.961I 0.960I 0.959I 0.958I 0.9571 0.9571 0.9561 0.9551
4 1 0.954I 0.954I 0.953% 0.953I 0.9521 0.9511 0.951I 0.9501 C.9501 0.Y491 |
5 1 0.9491 0.9481 0.9481 0.9471 0.9471 0.9471 0.9461 U.9461 0.9451 0.9451
6 I 0.9451 0.944I 0.9441 0.944I 0.9431 0.9431 0.9431 0.9421 (G.9421 0.9421"
7 1 0.941I 0.9411 0.9411 0.9411 0.940I U.9401 0.940I U.9401 0.%3Y1 (.9391
8 I 0.9391 0.9391 0.9361 0.9361 0.9381 0.9381 0.9381 0.9371 CG.9371 0.9371
9 I 0.937I 06.937I 0.936I 0.936I 0.936% 0.9361 0.936T1 0.936L 0.9351 0.9351 =
) I 0.935I 0.935F 0.935I 0.935I 0.934I U.934I 0.9341 0.9341 0.9341 0.9341
I 0.934T 0.934I 0.9331 0.9331 0.9331 0.9331 0.933I 0.9331 0.9331I 0.9331
I 0.932I 0.932I 0.932I 0.932I 0.932I 0.932I 0.932I 0.Y32I 0.932I 0.9311,
I 0.931I 0.931I 0.931I.0.931I 0.931I 0.931I 0.931I 0.931I 0.9311 0.931I
I 0.930I 0.930I 0.9301 0.930I 0.9%30I 0.9301 0.930I €.9301 C.930I 0.9301
15 I 6.930I 0.930I 0.930I 0.9291 0.9291 0.9291 0.9291 0.9291 0.929T 0.9291
I 0.9291 0.9291 0.929I 0.929I 0.929I 0.9291 0.929I 0.929I U.9281 0.9281
I 0.9281 0.9281 0.928T 0.9281 0.9281 0.9281 0.9281 G.9281 0.9281 0.9281
I 0.9281 0.928I 0.9281 0.928I G.928I1 0.9281 0.9271 0.9Y271 C.9271 0.9271
I 0.927I 0.927I 0.9271 0.9271 0.927I 0.$271 U.9271 0.9271° 0.9271 0.9%271
I 6.9271 0.9271 0.9271 0.927% G.$271 0.927I 0.927L U.9271 0.9261 0.9261,
I 0.9261 0.926I 0.9261 0.9261 0.9261 (.9261 0.9261 0.9261 0.926I 0.9Y261
I 0.9261 0.926L 0.9261 0.926I 0.9261 0.926I1 0.926I 0.9261 0.926I G.9z61'
I U.9261 0.926I 0.926I 0.926I 0.926I 0.9251 U.925I 0.5251 U.925I 0.Y925I
I 0.925I 0.9251 0.9251 U.9251 0.925I 0.%25I .9250 0.9251 0.Y25I 0.9251
51 0.925I 0.925I 0.925I 0.925I 0.9251 U.9251 0.925I 0.925I 0.9Y25I 0.9251
I 0.925I 0.925I (.925I 0.9251 0.9251 0.9251 0.9251 0.9251 0.925I 0.925I
I 0.925I 0.9241 0.9241 0.%241 0.9241 0.S24I 0.9241 0.9241 0.9241 0(.9241
I°0.9241 0.924I 0.9241 0.924I 0.924I 0.9241 0.924I 0.9%241 0.924I 0.924I
I 0.9241 0.924I 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241
I 0.9241 0.924I 0.924I 0.9241 0.924I 0.924I 0.9241 0.9241 0.9241 0.9241

Tl R R J I e I L—————- [=—==== [————= L=—=—== I

PARA TV/TE = INFINITO —m—emmm—————— e > QM/QR = 0.918
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i o
l FACTUOR Db KeDUCCION DEL CAUDAL MAXIMU OLUENILO FOK FUKMULA KACLONAL
| A CAULAL MAXALMO 'WKRANSIUALU POR LL METOLU LE MUSKINGUM (QM/QK)
vl Uu=CAULAL TRANSITADO POk MUSKINCGUM
‘ Ck=CAULAL FORMULA KACIONAL
' Tv=1L1EMPCO DE VIAJE POL LA TUBEKIA
g LTE=TIEMFO DE ENTRADA AL PRLIMER SUMIDEKRC
LCe=T1EMFO Db CONCENTRACION
l LLL=DUKACION LE LLUVIA
PARA X= (.10 Y (LLL=-7C)/TC ==1.00
|
l TV/1E
f i1 4601 0,11 6,2 0,31 0,81 G,571 0,6°1 . 0,7 I 0,81 ©,9T
' I====l==m———- I—=——== I=-mm=- R I L==—m= I==—m I-—-—-- I===m=- L===—== 1
; 1 G 1 1.0001 U.7971 0G.710I C.0541 U.0151 U.5861 U.5631 U.h4el Ueb311 0ablyl
f 1 1 T U.5091 0.5001 C.4921 U.485L 0.4790 C.4741 UeodabS1 (.46G51 U.d40lli U.4b571
| e 2 1 U.4541 U.4511 U.4461 C.445i (U.4431 (0.4411 0.4391 Ued437L U.4351 U.4341
l I 3 X 0.432I 0.4311 0.4291 (.4281 0.4271 UedeOl U424l Uod2z31 U 4221 Uoalll
I 41 0.4201 0.4201 0.4191 (.4181 (.417L U.416I U.4l6l U.4154i (.4141 (G.4l4l
i 8oL - 0.413F 04121 7047 041711 0.41F1 UedlUI U.410L U.40%1 U.40Y%1 U.4081
' I 6 1 U.4ubd VL4071 G.407L C.4G71 U.4UBIL 0.4061 U.4Ubl 0.4U51 U.4051 0.4U51
. L7 1 U.4041 U.4U41 0.4041 C.4U4Q Ue4Usl Ue4USI U.4031 (o402l U.aUZl U.4021
I b 1 v.d4021 U.401Y0.40L1 V. 401170, 40T Ue4ULL U.4UUL G.4001 0.4001 0.400L
' I 91 0.4001 0.399L U.3991 0.395L.0.3991 0.3991 G.399% U.395] U.3%1 U.3561
1 10 I 0.398L G.3961 0.398I (.3971 UedY71 U.3%71 (0.39%71 G.397I 0.3471 U.3971
1-11°1 0.3961 €,396F G.3%8 G896T U.3961 U.39%6i 0.3961 UG.3%61 0.395] C.3Y%51
I 121 0.3951 0.3951 0.3951 :0.3451 Ue395L 0.3951 0.3951 0.3941 0.3941 G.3Y41
l 1413 1 0.,3941 .0:3941:0.394T" 0" 39471 0.3941 0.39%41 0.3941 0.3Y941 0.3931 U.3931
1:14 1 0,393F 053985 0.3430% 63451 U,.3931.%6,3931 083931 0.3931 0.3931 G.3931
L. 151 "0.3931%0,392)1 O 8828 00 5031 0,3921 0.3921..0:;3921: 6.3921 0.3921 U.3%21
l 1716 I.,0,3921:0,3921 60,3921 °0,3921+0.392L (.392] 0439217 C.3%1L 0.3S11 u.3517
1.7 1 U,391I 0.3911 Q0,391 =0.301] 0.391I 0.3911 G.391I 0.3911 0.3911 G.3511
I“lb I 0.3911I:0.3%11 0.3611I 0.3911 G.3%11 0.3%0I Ue3S0L Gu3%I U.3%01 U.3901
1 1Y L 0.3901 G.39%01 Ue 3901 Ue39ULl 0U.3901I U.3Y%01 U.3901 UCo3401 UL3Y90L Uesbul
l 120 1L 0.3901L 0.3501 0.3%01 U.3901 0.3%0I G.3901 0.3901 U.3501 U.39%01 G.3891
| I 21 1°0.3891 0.389I 0.3B9T:U.38901 U.389I U.38Y%]1 U.38Y91 UL.3691 UG.36Y91 G.3691
1 22 1 0.389I 0.389I 0.3891 (.3591 0.3891 Ues9l U.58Y9L (U.3691 U.36Y1 U.309I1
l 1 23 1 0.3891 0.3891 (.38Y9F 0.:389T 023891 Vo369l U.3e5L U.3bY1 U.3851 0G.30864
1 24 1 U.3881 U.3881 0.3581 U.3881 U.SbB81 0.3881 U.3861 0U.38b1 (G.3661 U.3861
1 25 I 0.3881 (.3881 0.368I 0.3881 U.3Btl U.3881 0.3581 (.3681 0.3586I 0.35681
l 1 46 L U.3581 U.3081 0.386I 0.3081 0.3681 (.388I 0.3681 .36l G.3861 0. 3881
1 27 170.3881 0.3b841 "UJ388T 06.5581 Ue3BYL U.3BBL U.3681 U.0681 U.3871 U.30671
1 2051 0.387%.0.3871 0.3871 63897 UwB6 7% G.38F1L U.3571 . 0.3871%0.3571 U.3071
1 291 0.38%1 U,3871-:0. 4B71 Le3b71 0.3871 0.3571 0.3071 U.3871 Uesb 7l U.3071
l 130 L-0.3871 043871 “6.3871 “u23097 0.3571 WU.3671 0.3671 0.387L (G.3871 UG.3871
R Le=mmmee I lemm—ee I=m=——- lmmmmmm l===== L==———- lemmm L=m———- i
PARA TV/TE = INFINITO ——meemememee > QM/QR = 0.381
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FACTUR DE REDUCCION DEL
A CAUDAL FMAXIMO TRANSITADO POR

l "\,x “UDAL
gdx= SAUDAL
Ty=1TEMPCO
PE=TTLEPO
TC=LTLEMEO

PAES X= 0.

TRANSTTAIL

DO POR

CAULAL

FUSLKIN

FORKMILA RACIONATL

DE VIAJL

FPOR L

DL ENTKADA AL
LE CONCENTRACION
DLTL=DURACICK LE LLUVIA

10 Y

A TUBLE
PRIMER

MAXT MO

GUK

KIA

SUMIDER

CETENIDO POR
EL METODO DE PMUSKEINGU R

O

R)

FUKMULA RACIONAL
(CQei/Q

T~ — - - — . - - S " S e - - - Swn T P P S SWA P W YA e I TEA PO S Ta SW PN S WS SR M S S s MR P SWR W W e SR ST P T e e

1
i
1
i
i
i
i
!
i
i
—

I 1.0001
I 0.5571
I 0.4611
I U.4651
T 0wd 5T
I 0.4421
I 0.4361
I 0.43)1
I U.4281
[ 0.4251
[ U.4231
I 0.4211
I 0.4201
I 0.4181
14 T 0.4171
I U410
1, L 0.4161
-
T
L
L
T
T
T
I
o,
1
¥
g
i
i

0.4151

18 0.4141
159 U.4141L
20 U.413T
21 0.413T
22 Ue4d121
i Ued 121
Z24 U.4111

0.4111
0.4111
L4101

28 U.4101L
29 L4101

U.4101

PARA

th
4631
4501
0.4411
0.4351

0.4311 0.

<4271
0.4251
0.4231
0.4211
O.a201
0.4181
0.4171
0.4161
0.4151
0+4.151
0.4141
). 4141
0.4131
0.4131
0.412¢F
0.412T
0411
G.4111
0.4111
C.4101
Ued 10T
0.4101
0.4101

v /TE =

0.7841
0.537L
0.4841
0.4611
0.4481
0.4401
(-4 350
4301
U.d271
0.4251
0.4231
0.4211
0.4191
0.4181
:.‘Y171
0.4101
UoﬁAJL
0.415T
04141

0.413I
0.4131
0.4121
U sz
0127

O(‘

.411
04 111
s T
0.4 101
0, 4101
C.4101
04101

7241
055281
0.4811
G.4601
U.4461
U.4401
QL4341
04301
U.4?71

0.419

&
.

A
I
~I

c

.

A G
(%
b

o

s I N e ) o S e
. . . L]
>SS W e
NN W W
W = <

=

.

[\
Gl Sl s L ] Y
S I S e T e B e B e O e B e B

0.6481
5154
0.4761

"y ] Vg o
O.4401

04101 4.

0.410T

noA
e 1101

\J . i J u

0.6221
05101
0:4731
0.455T1
054451
04381
0.4331
n4291
U.4261
0.42471
Qe d271
U.4201
0.41¢T
0.41E1
U.4171
0.41b61
0.4151
.4 14T
0.4141
e A 13T
0.4131
0.4121
O.4l121
5. 4121
G.4111
04111
G4 lll
41UIL
U.4101
C.4101
L4101

0.6C1l1
0.5041
G.4711
Uod b4l

U.4441
Jod 371
0.4321

0.4291
o.4261
U.424T
U.4221
0.4201
0.4191
0.4181
0.4171
U.4161
0.4151
0.4141
L4141
L4131
U.all
Goa12I
0.4121
C.4111
.411T
U.4111
¢.4111
U.a2l0T
0.4101
C.410]
Ued10I

0.5841
0.5001
.49l
0.4531
Uedd sl
0.4371
0.4321
O.4264
0.4261
0D.4231
0.4211
0.4201

U.4151
U.4141
04141
0.4131
0.4131
U.4121
0.4121
04111
0.4111
(R0 I
04041
0.4101
U4 10T
U.4101

0.5691
Uedubl
U.40671
0.4521
Uedeael
C.4361

L4311
C 42061

4 25E

.QAJ[
U.&ZLl
0.420T
0.4191
C.4171
U.‘xl()l.
0.4101

O 15T

\
G.4141
0.4131
b."xlBL
0.4121
U.4121
04111

L4111
L.ﬂi]L
U.;;,L

4101
C.4101
U.4101
C.410



PAKA TV/TE = INFINITO

-=> QWM/QR = 0.454

FACTOR DE REDUCCION DEL CAULAL MAXINMO OBYENIDO POk FORNMULA RACIONAL
A CAUDAL MAXINMO TKANSITADO POR EL METODO DE MUSKINGUM (QM/QR)

l QM=CAUDAL TKANSITADO POK MUSKINGUM
CR=CAUDAL FORMJLA RACIONAL
l TV=TIEMPO DE VIAJE POk LA TUBERIA
TE=TIEMPO DE ENTKADA AL PKIMER SUMIDERO
TC=17IEMPO DE CONCENTRACION
l DLL=DURACION DE LLUVIA
PAKA X= 0.10 Y (DLL=TC) /TC ==0.50
l TV /TE
£ 0,0 L 0,3 I+ 0,29 P8 %:50,4.2.°0,51. 0,64 0,17 0,81 0,9 1
l g ot Ton e oo K o i P i i Lo Timrsic s, | P TN R 2 2 | P L e T el 50 1
. I 0 I 1.000I 0.911T 0.640T 0.786T 0.745I 0.713I 0.6871 0.6661 0.648T 0.6331
I 1T 0.6201 0.609L U.600T 0.5Y1T 0.5831 U.5771 0.570I 0.565I 0.5601 0.5551
I°2 I 0.5511 05477 05544F 05401 085371 0.5347 045311 0:529I 0.527I 0.5241
I I 3 I 0.522I 0.5201 O«518T 04517L 0.515I Go513I 025121 0.511I 0.509I 0.5081
I 41 0.5071 0.506T 0.5G4T G.5031 0.5U2I1 U.5ULT 0.50UL 0.4991 0.4981 0.4981
I 5T 0.4971 0.496I 0.495L 0.494T 0.494T 0.4931 0.492I 0.492I 0.491I 0,491
' I 6 I 04901 0.469T 0.489T 0.458T 0.486T U.487I 0.487I 0.4861 0.4861 0.4861
I 7 1 0.465I 0.4851 0.464T 0.4841 0.4631 0.4831 0.4831 0.482I 0.4821 0.4821
I 81 0.481T 0.4811 U.481T 0.480T U.4801 0.4501 0.4791 0.479I 0.4791 0.4791
l I 9 I 0.478T 0.4781 0.4768T 90,4781 0.4771 0.4771 044771 0.477I :0.4761 0.4761
I 10 T 004761 0.476I 0.4761 0.4751 0.4751 0.475I 0.475I 0.475I 0.4741 0.474I
I.1L. T 0.4741 0.474I '0;47417 0:4731.0.473L 0. 473T50,4731 0.4731 .0.4731. 0.4741
I 12 T 0.4721 0.4721 0:4728%0.4721 - 0.4721.0.4721 044721 0.4711 0.4711 0.4711
l I 13 I 0.471T 0.4711 0.471T1 0.4711 0.470I 0.470I 0.470I 0.470I 0.470I 0.4701
I 14 T 0.470L 0.470T 0.470T 0.469T 0.4691 0.469I 0.4691 0.469I 0.469I 0.469I
T 15T 0.469I 0.46YI 0.469T 0.4681 0.468I 0.4681 0.4681 0.468T 0.4661 0.4681
I I 16 I 0.468T 0.4681 0.4681 0.4681 0.4671 0.467I 0.467L 0.467I 0.467I1 0.467I
I 17 1 04671 0.467T U.467L 0.467T 0.4671 0.467I 0.4671 0.4661 0.4661 0.4661
I 18 I 0.466T 0.466I (.466T 0.466T 0.4661 U.466I1 U.466I 0.466I 0.466I1 0.4661
l T 19 T 0.466T 0.466I 0.4651 0.4651 0.465I 0.4651 0.4650 0.4651 0.4651 0.465I
I 20 T 0.465I 0.465I U.465T 0.4651 0.465T 0.465I 0.465I 0.465I 0.465I U.4641
I 21 I 0.464T 0.464I 0.4641 0.4641 0.464T 0.4641 0.4641 0.4641 0.4641 0.4641
I 22 T 0.4641 0.464T 0.4641 G.4641 0.464T U.4641 0.4641 0.464T 0.4641 0.4641
l T 23 1T 0.4641 0.4631 U.4631 U.4631 0.463T 0.4631 0.4631 0.4631 0.463I U.4631
I 24T 0.463T 0.4631 0.463%. 0:4631 70,4631 0463i: 044631 70.4631 0.4631 0,463
I 25 1" 0,4631 0.4631 0.4631 0:4631 U.463T ud63T 054621 0.462I 0.4621 0.4621
l 1 26 T 0.462T 0.4621 U.462I 0.4621 0.4621 0.462I 0.4621 0.462I 0.4621 0.4621
I 27 1 0.462I 0.4621 0.4621 0.462T 0.462I 0.462I 0.4621 0.462I 0.4621 0.462I
I 28 1 0.4621 0.462T G.462I 0.4621 0.4621 0.4621 0.462I 0.4621 0.4611 0,461I
. I 29 T 0,461 0.461T 0.461L 0.4611 0.461I 0.4611 0.4611I 0.461I 0.4611 O.4d4011
I 30 T 0.4611 0.461T 0.461I 0.461I 0.461I 0.461I 0.4611 0.461lI 0.4611 0.401I1
) QTN JURSUNNION, SRR SR ] Cmm ) R L S Jrmmmme]mm———] co————] ——————
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FACTOR DE KREDUCCION DLL CAUDAL MAXINU OBLTENIDU POR FORMULA RACIONAL
A CAUDAL MNAXIMO TKANSITADU POR EL METODO DE NMUSKINGUM (QM/QR)

Qd=CAUDAL TKANSTITADO POR MUSKINGUM
QR=CAUDAL FORMULA RACIONAL
Tv=TIENMPO DE VIAJE POKR LA TUBERIA
TE=TIEMPO DE ENTRADA AL PRIMsR SUMIDERO
TC=TIEMPO DE CONCENTKACION
DLL=DURACION DE LLUVIA

PARA X= 0.10 Y (DLL=TC) /TC ==0.25
TV /TE

I 0,07 0,101 '058I 03 00 120,510 8,600 *067 1° 0,8 1 0491
[omem ] mmeee— Lem—mme Trseemiiel L= Jisb e en s emminiig [Eop——— [ ommiemin e g D ¥y Cubrdidns I
I 0TI 1.000T 0.932I 0.875I 0.829%1 0.792I 0.7621 0.736T 0.7171 0.7001 0.6861
T 1T 0.6731 0.6621 0.652T 0.644T 0.6361 0.62YI 0.6231 0.6171 0.6121 0.6071I
I 21 0.6031 0.599T 0.5951 0.5921 0.569T 0.586T 0.5831 0.5801 0.578T 0.5761
I 3T 0.573T 0.571T 0.569T U.5681 0.5661 0.5641 0.5631 0.561T 0.5601 0.5591
T 41 0.5571 0.5561 U.5550:0.5541 0..5531 045521 0&551T 40,5501 0.5491 0,5481
I 51 0.5471 0.5461 0.5451 U.545I 0.5441 0.5431 0.542T 0.542I 0.5411 0.5401
I 6 I 0.5401 0.539I 0.5391 U.538T 0.538T 0.5371 0.5371 0.536I 0.5361 0.535I
I 7 I 0.535I 0.534I 0.534T 0,5331 0.533I 0.5331 045321 0,532 0.531I 0.5311
I 6 1 0.5311 0.530T 0.530T 0.530T 0.529T 0.5291 0.529T 0.5291 0.5281 0.5251
I.59 I 0.5281 0.5271 9.52% 035271 «03'527L 0,528 1.7 045261 -0. 5261 0, 5261 0.525§
I°10° I 0.5251:0.52517 035255 0a 52414 0.524T  0.5241 0852417 0.5241 (.5231. 045234
I i1 I 0.5231 0.5231,0¢5231 0.5221.0+5321 0.5221° 08521  0.5221,:0.5221 “0,5211
T2 T.0.521170.524L 025291 40,5211 WeS#1T Q5201 ¥0§5201 5Q: 5201 045201 -0.52061
I 13 T 0.5201 0.5201 U.5L%L 0.519T 0.51%T 0.519T 0.519T 0.5191 0.519T U.5191I
I 14 I 0,51810.5181 “0LBABT: 0.56181 G181 V5181, GLSLBI 0. 5181 U517 0,5171
115 I 0511 0,5171 0. 50700, 51 70908, 5871, 05171085171 - 0.-5171%0.5161%0.5161
T 16 1 051615045161 045161 03161055181 0.516T 085161 (05161 0. 5161 0.5L5L
I 17 T 0.5151 0.5151 0.5451. 0.5151 -0¢bl5T50.5150 04515 Qs 526805 5151 0, 5851
I 18 I 0.5151 0.5141-0.5141.10.514% 0,5141:0:514T+ 045141 0.514I 0.5141 0.5141
I 19 I 0.5141 0.514T7 <0.514% 0,514% -05514% 0¢SLLT. 045131 0.513T 0.5131 0.5131
I 2001 0.5131 0.5131 .0, 5435 0251314 045157 051217 01513746.513F: 65131 0. 5133
T- 2L I 045131 0.5131<0:50315005098 0.8021 059521 WE532T00. 8121 0. 5121 10,5121
I 22 1 0.512T 0.512T%0.5F2T40.5190% 0,519 0. 51215 045127 0. 5121 10.5121 °0.5121
I 231 0.512I :0,5121 0,508 . 5851 0 508 0351308 05117 0,511 0,511 0,5111
1.24 1.0.5111 045111 :0. 5138 A, 51 ¥+ 0. 5117 0. 53111505113 9, SELT "0. 5011 0.5118
I 25 1 0.51L1° 0.5111 “0.51 00,5147, OS5 FTTH0L 5111 205118 025017 - ¢=5111 0, 51%1
1'26 1.0.5111 0.511T%045007 b 51050, 510150.5107. 085107 »0.510F -0, 5101 0.5101
I-27 I 0.5101 0.5101°%0,5i01" §.5101 0.810T20,5100: 085301 0. 5305 §o5101 .0,5103
I 28 I+0.510I*0.5181 0+'5101" 065301 0 BI0T 0. 5300808101 0.5101 0.5101 0.5101
I 29 I 0.5101 0.5101 U.5101 0.5101 0.5101 0.5091 0.509I 0.509I 0.509I 0.5091
I 30 I 0.5091 0.509T 0.509T 0.5091 0.5091 0.509T 0.5091 0.509T 0.5091 0.5091
e S G o Tt e e et P CEL PR CE LR LR

PARA IV/TE = INFINITO =—===-memee————— -—-=> QN/QR = 0,501




FACTOR DE RiDUCCION DEL CAUDAL MAXINU OBTENIDO POK FORMULA KACIONAL
A CAUDAL wAXIMO TRANSITADU PUR EL METODO DE MUSKINGUM (QN/QR)

QM=CAUDAL TKANSITADU POKR MUSKINGUM
Ck=CAUDAL FOKMNULA KACIONAL
TV=1TILMPO DE VIAJE POK LA TUsLKILA

- TE=TIEMPO DbE ENTRADA AL PRIMEK SUMIDZRO
TC=1TIEMPO DE CONCENTRACION
DLL=DURACION Db LLUVIA

l PARA X= 0.10 Y (DLL=TC)/TC = 0.00
' TV/1E
I.0,01 0,1 1T 02+ Qye~T ~ 03820, 766 1 0,71 0,8°1 0,91
I T [=————— [om———— [=———— [mmm——— Imm———— [mm—m——— [mm———— [mmm——— lmmm—— s
I O I 1l.000I 0.9441 0.6971 0U.8581 0.826T1 0.7991 0.7771 0.7581 0.7421 0.7261
I 1.1 0.7161 0.7061 0.696I°0.6871 0.680T"0.67310.0667L 0.6621 (.657I 0.6521
I 21 0.647T 0.6431 0.640T 0.636I 0.6331 0.6301 0.6251 0.6251 0.6231 (.62Ul
: l I 3 1I 0.6181 0.616I 0.614T U.612T 0.6101 0.6091 0.6071 C.605T 0.0041 0.6031
: I 4 T 0.6011I 0.600T 0.599T 0.59Y81 0.597T U.5961 U«5Y5I 0.5941 0.5931 0.5921
T 5T 0.5911 0.590I 0.590T 05691 U.588I 0.5871 0.587I 0.586I1 0.585I 0.5651
l I 6 T 05841 0.5831 U.583T&0.5621%0. 5821 -0,5611 0.B81L 0.5801I" 045801 0.5791
. 7:1 0.5791%0.5781: 05781 088774957 W 05761 05761 05761 0.5751 0.5751
I' 8°1 0.575T 0,5741 0595741905730, 5731 :0,5731.:0587321.0.5721 0.5721 0.5721
I 9.1 Uu5711-0.5711 7008711055401 -0 6901 405707 0.B701°0.5691: 0.5691. 0.569%
l I 10 1 0.5691 0.5681:0.568Ts0.5681 0.568T 0.567T1 0.5671 0.5671 0.5671 0.5671
I 11 I 0.566T 0.5661 Us 5661 0.5661 0.5661 0.5651 0565 05651 0.565I 0.5651
I 12 I 0.565I 0:5641 005641 045641 0,564T17°045641:0.5641 0.564170.5631 0(.5631
l 113 1:0.5631.:0.5631 05631 -0:563% 025631 046631 0iD621 :0.5621 0.5621 0.5621
I:14 T 0.5621 05621 Ua5621 055621 10456117 05611.0,8611" 0.5611 0.5611 U.5611
I 1571 0.5611 U.5611 U.561T 0.5601 0.560T U.560T 0.5001 045601 056U 0U.560I
l 116 I 0.5601 0.5601 0.5601 0.560I 0.55Y1 0.559I 045591 0.5591 0.5591 0.5591
| T°17°1 045591 0.5591¢ 0. 5597 D 5891 Ueb59L - 0.5591L50.8581 05581, 0.5581 Qa5581
| T 18 I 04556 0.5561 05561 U556 0.5581 0.5581 . .0,5561-0.5581. 0.5581 045581
I.19 T 045571 045571 0% 5521 0. 5870 0. 5570:0+5571: 0:857L,.0.5571 0.5571 - 0.5571
. 120 I 0.5571 0.5571 058871 .0«5571:03B571 0:5571..0.956T 045561 0.5561 0.5561
‘ T 21 I 0.556I 0.556L 0.5561 0,556 0.5561 0.5561 0.5561 0.5561 0.5561 0.5501
I 22 1 0.5561 045561 Uu556F 0:556T1 “WUe85561x0.555T40.5551 05551 0.5551 0.5551
l 123 1 0.5551 045551209551 04985 17.0.555T+ 0555 0.B551 0. 55561 045551 045551
: 1.24- 1 0.5551 O5551. Ua5551=0,5551 0, 8955°.0.55510.8551°0.5551. 055541 0.5547
1. 25 T 0.5541 0.5541 0.5547 0.,3541 05547 045541 0.558T 0.5541 0.5541 0.5541
I I 26 1.0.5541 0.5541.0.5581 “0.554 0. 5541 0+:5541 05541 0.5581. °0.5541 0.5541
T 27.1.0.554T -0.5841=U.5541 055841 0. 5548 055317078531 0.553I% 0.5531 0.5531
' 1 28T 0.5531 0.5531-:0.5531 0055310, 553% .0s 553 1+:0.853L 05831 0.,5531 0.5531
I-29 ‘1T 0,5531 0s5531+0.8837 “0.5%31. 005531 0.5531 0858831 0.5531 0.5531 0.5531
' I1:30°T 045531 .0.5531 08631 - 0.,5531 04553871 °0:55831 .0.89531 .0.5531:7045531 0.5531
[emmm - [=m———— [=mm——— [=mm——— === [=m———— [mmmmmm [ ——— [m———— w[mmm———]
l PARKA IV/TE = INFINITQ ===ewerececo—e- wm————> QN/QK = 0.544
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FACTOK DE KEDUCCION DEL CAUDAL
A CAUDAL NAXIMO TKANSITADUG POR EL METOLO DE MUSKINGUNM (QM/QR)

Qu=CAUDAL
QR=CAULAL
TV=TIEMPO
TE=TIEMPO
TC=TIEMPO

DLL=DURACION DE LLUVIA

YVAXTMNO OBTENIDO POR FORNMULA RACIONAL

TRANSITADO POK HUSKINGUM
FORMILA RACIOWNAL
Db VIAJLE POR LA TUBERLA
DE ENTKADA AL PRINER SUMIDERO
DE CONCENTKACION

PARA X= 0.10 Y (DLL=1'C) /TC = 0.25
TV /TE
T 0,005  0,1-1"%0,2°% 053 238 8.1 0;5. 780,62 0;71 0,81 .0,9 I
———m [ ) R  ET— S | T [=—m——e | R [mm———— T ) Repe—— 1
0 I 1.00UT 0.996T U.9761 U.Y46L 0.921T 0.5971 0.6761 0.6561 0.6431 0.8291
1 I 0.817T U.806T 0.7971 0.7681 0.7801 0.773I 0.7671 0.7621 0.7561 0.7511
2T 0,747 057421 +0., 7398 U 2355 05732170, 7291 057261 0.7230 0.721150. 7161
3'1 0.7161 0.7181° 3067131 0 7091 00 70710, F06 T Ok 7041, 0.7021 07011 . 0 6991
4 T 0.6981 0.6971 0.6961 0.6941 0.6931 0.06921 0.691T 0.690I 0.6891 U.6881
5 1 0,687 0.686I 0.685I 0.685T U.6641 0.663L U.6621 0.681L 0.6811 0.6601
6 I 0.679I 0.6791 0.6781 0.677L 0.6771 0.676I 0.6761 0.675I 0.6751 0.674I
7 1 0.674T 0.6731 0.673I 0.672T 0.6721 0.671I 0.671L 0.670I 0.670L 0.6691
8 I 0.6691 0.669T 0.6681 C.068I 0.668T 0.6671 0.6671 0.6661 0.6661 0.6061
9 I 0.666L1 0.665T 0.665I U.665T 0.6641 0.6641 0.6641 0.6641 0.6631 U.6631
10 T 0.663T 0.663T U.662T 0.662I 0.662I U.0662I 0.661I 0.6611 0.6611 0.0611
11 I 0.6611 0.0601 0.660I 0.6601 U660 U.660I 0.6059I 0.6591 (.6591 0.065YTL
12 T 0.6591 0.658T 0.6581 U.6581 0.658T 0.6581 0U.6581 0.6571 0.6571 0.6571
13 T 0.657T 0.6571 0.6571 0.6571 0.6561 0.6561 0.6561 0.6561 0.6561 0.6561
14 T 0.656T 0.656I 0.655I 0.655I 0.655I 0.655T 0.6551 0.655I 0.6551 0.6551
15 T 0.6541 G.6541 0.6541 0.654T 0.654T 0.6541 0.654L 0.6541 0.6541 0.6551
16 I 046531 0565315 0.00631 0,853 Wsb53T V6531 *0¢6531L" 06531 06531 0.6521
17 T 0.6521 0.652T 0.652I 0.652I 0.652T 0.652L 0.652I 0.652I 0.6521 0.6521
18 T 0.652T 0.651I 0.6511 0.651T 0.651T 0.6511 0.651I U.651I 0.6511 0.651I
19 I 0.651T 046511 U.6511 C.6511 0.650L 0.650I 0.650I 0.650I 0.6501 0U.6501
20 T G.650I 0.650T 0.650I 0.650T 0.6501 0.6501 0.6501 0.650I 0.6501 U.64Y91
21 T 0.649I 0.6491 0.6491 0.6491 0.649I 0.6491 0.6491 0.6491 U.6491 U.64YI
22 1T U.6491 0.6491 0.6491 0.64Y1 U.6491 0.6491 U.049T 0.6481 U.0461 O.o0461l
23 T 0.6481 0.646I 0.6461 0.646L U.6481 U.648I 0.648I 0.6481 0.6461 0.6481
24 T 0.648T 0.648T 0.648I U.646T U.6481 0.646T1 0.6481 0.0481 0.6471 0.6471
25 1 046471 0.647T U.6471 0.6471 0.0471 0.6471 0.6471 0.647I 0.6471 U.6471
26 1 046471 0.6471 Ue6471 0.6471 U.6471 U.647I 0.6471 0.647I U.6471 0.6471
27 T 0.647T 0.647T 0.6471 0.646L1 0.6461 0.646I 0.646I 0.6461 0.6461 0.6461
28 T 0.6461 0.646I 0.6461 0.6461 0.6461 0.0461 0.646I 0.6461 U.640l 0.6461
29 I 0.646I 0.646I 0.646I 0.6461 0.646T 0.6461 0.646I 0.646I 0.6461 (.6461
30 I 0.646I 0.646I 0.646I 0.645T 0.645I 0.645T G.645I 0.645I 0.6451 0.6451
——— ] ———— Trm———— Immmm—— Lo Jmmmm—— R [ommm—— elmmmm— =] ———— ~[mem———]
PARKA IV/TE = INFINIUO ==ewemeeccccececaceea—— > QM/QR = 0.636

S —



FACTOR DE KeDUCCION DEL CAUDAL MAXIMO OBTENIDO POR FORMULA RACIONAL
A CAUDAL MAXIMU TKANSIVTADU PUK EL METODC Di MUSKINGUM (QN/QR)

QM=CAULAL TKANSITADU POK MUSKINGUM

CR=CAUDAL FOR&ULA KACTONAL \
Tv=1"ILMPO DE VIAJL PUK LA TUBEKIA

TE=TIEMPO DE ENYRADA AL PkIMbK SUMIUERO

TC=TIENMPO DE CONCENTRACION

DLL=DURACICN DE LLUVIA

PARA X= 0.10 Y (DLL=-7C)/TC = 0.50

TV /TE
0,0 T 0,1 I Uy25T% 0,3 150,45 0,51 4,61 0,7.1.0,8°L ©,9]
------ Tmmmmm Lo mmm = [mmmmmm [mm e [ [ mm e e [t e [ e [ e e = ]
1.000I 1.000T 0.994T 0.9841 0.S68T 0.9511 0.9361 0.922I 0.909I 0.8981
0.6871 0.8771 0.869T 0.861L 0.5541 0.8451 0.86421 0.836I 0.8311 0.8271
0.6231 0.819T 0.8150 0.811T 0.8081 G.805I 0.8021 0.7991 0.797I 0.7951
0.7921 0.790L 0.788I 0.7061 0.7651 U.7831 0.781lI 0.760I 0.7781 0.7771
0.7751 0.7741.:04783T 10.9721 707201 V7691 “0a7681 0.7671 0.7661 0.7651
0.7641 0.7631 0.7621 0.7611 0.7611 U.7601 0.7591 0.7581 0.7581 U.7571
07561 07561 G755 052541 0. 7541, 0.7531 .08 753%.0. 7521 0.7521 0.7511
0.7511 0.750T1 U.7501 U.74591 0.749T 0.7481 0.7481 0.7451 0.7471 0.7471
0e7461 0.7461 07461 057451 0o 7451 4047451 027441 0,744 :0.7441 0.7431 4
0.7431 0.7431 0,742 0.7421 0.7421 0.741T 0.741T 0.741I 0.741T 0.7401
0.7401 0.7401 0.740T 0.739L 0.7391 0.7391 0.7391 0.738L 0.7381 0.7381I
0.7381 0.7381:0.7371.0.7371.0.7321+0.7371 07371 0.736T 04,7361 0.7361
0.736T 0.736I%.0.735L 10:735550<7351 0.7351 70,7855 '0.7351, 0.7341 0.7341
0.7341 0,734199G. 7345 0. 7300 087331 7330 04733%.047331..0.7331 0.7331
0.7331 0.732I8 800321 0% 7321 0. 320 0.73217 0.7321%0.7321 0.7321°0.7311
0. 7311° 05 73115 00738 50,3351 04 2381 0. 73TF,° 057311 0. 7311, 0.7301 0.7301
0.7301" 0.7301 *0. 73080, 7307 027801 057301705 730T. 0.7291 0.7291 0.729F
0.729T 0G.7291 0.729L 0.7291 0.7291 0.7291 0.729T 0.7291 0.7281 0.7281
0.7281  0.7281 BL728T 0.,7281. 057281 .0.7281 027281  0,728I-0,7281 0.7281
0.7271 0.7271 0.727L 0.7271 0.7271 0.7271 0.727T7 0.7271 0.7271 0.727L
0.7271 0,721 0. 7295, 057271 20, 7261y Del26T: 05726T 707261 0.7261 0.7261
0.7261.0.7261 037261 0. 0201057261 U261 U126 '0.7261. 0. 7261 ,0.7261
0.7251 0. 725L: 0..7251 : 0, 725570, 7251 04 7251 0% 7251 0. 7251 0. 7251 0.7251
0.7251 0.725L . 0.725T 0.7251 0.725190. 7251 087251, 0.7251 0. 7241 0.7241
0.724T1 0.724T 0.724L 0.7241 0.7241 0.7241 0.724T 0.7241 0.7241 0.7241
0.724T 0.724T 0.7241 0.7241 0.7241 0.7241 0.7241 0.7241 0.7241 0.7241
0.723T 0.723L 0. 7085 07231 v 7231°0,723T 057231 07231 0,7231 (.7431
0.723T 0.7231 0,723t 057237 02481 05723105 7230+0.7231 0.7231 0.7231
0.7231 0.7231 0257231 027231 0.7231 0.723LF0.7221- 0. 7221 +0.,7221 0,7221
0.7221 0.7221 0.7221 0.7221 0.7221 0.7221 0.7221 0.7221 0.7221 O.7221
T 0,7221 0+722%5 05:7221 057228 0s 72205 072210027221 047227 50,9221 0.7221
------ TN USRS SIS, SRS e e EL DL L P E ALl ld ottt
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DARA TV/TE = INFINITQ ===sesmmmeemcceeoe—o ~> QM/GR = 0,713
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FACTOR DE KiDUCCION DEL CAULAL

A CAUDAL MAXIMO TRANSILADO POK BL METUDU DL MUSKINGUNM (QNM/QR)
QM=CAUDAL 1TRANSITADC POR MUSKINGUMN
QK=CAUDAL FOKMULA KACIONAL
TV=TIENPO DE VIAJE POR LA TUSLKRIA
TE=TILNPO DE ENTRADA AL PKIMER SUMIDERC
TC=LTENPO DE CONCENTRACION
DLL=DURACION DE LLUVIA
PARA X= 0.10 ¥ (DLL=TC)/TC = 0.75
v /1L
L, 0,001 0,110 e, 3o tgs®id 50 555 806 17 0,74:.0,8 1..0,8%
e [ [=m— e = [=mmm [=mm—— e [==———— I I [=m—m—e I
0 I 1.000T 1.000T G.9Y991 U.Y951 0.988T 0.9791 0.969I 0.9591 0.9501 0.9411
1 1 0.9321 0.925T 0.918T U.9121 G.906T C.Y00I 0.8951 0.8901 0.8861 0.8821
2 I 0.87817%0.,8751:90.8728 .0:8681" 0.866T 0.B8631 H0.860T 0.856T0.855T 00,5531
3 1 0.851T 0.8491 0.8470 0.8451T 0.844T 0.8421 0.8411 0.8391 0.8381 0.u371
4 T 0.835T 0.834T 0.8331 (.832T 0.8311 0.8301 U.8291 0,828 0.827L 0O.uZul
5 1 08251 :0.8241 7058231 038221Y0¢B221 €. 8211 70.8200:0.8191 '0.8191 0.818%
6108171 0.8171"0,816F 0. 9161 @.81505 0,809 T 0.8141 "0.8181 0.8131 0.8121
7 1 0.812T 0.811T 0.811lT 0.8111 0.810T 0.810I 0.8091 0.809I 0.809I 0.808T
8 T 0.8081 0.807T U.807T 0.8071 0.806T 0.606T 0.8061T 0.86051 0.805I U.5051
9 I 0.805T 0.8041 0.804T 0.804T 0.8031 0,8031 0.8031 U.8031 0.802T 0.502I
10 T 0.8021 0.8021 0.801T 0.6011 U.8011 0.401I 0.8011 0.800I G.8001 0.8001
11 T 0.800T 0.799I #0,7991 0.7991 0.799L 0.7991: 0.7991 0.7Y981 0.7Y81 0.7981
12 1T 0.798L+0.7981- 029714027971 Q973 0. 79717 09871 007971 0.796F “0.7961
13 1'0.7961. 0.796L40.796GI 0% 796T, UL 7961 06 7951 047951 "0, 795L. 0. 7951. 0.7951
14 I 0.7951 0.7951 . .0.795L 0. 7941 «0.794 T 0. 794 0. 7941 0.7941 0s7941 0.7941
15 I° 0.7941 047931 %0, 7931 0. 788 U 7831 O0L7931,.0.7931 0.7931 0.7931 0.7931
16 1:0.7921" 0.7921 04,7921 0, 7921:0.7921 0.7921540.7921L 0:7921 '0.7921 0.792%
17 T 0.7921. 0791150, 795070, 7911 057911 00T 0. TOLT UL 792 0. 7911 07911
18T 0.7911-0.7911% 07911 0.7901:0.7901:0%7901:0.790I 0.790I 0.,790I 0.790%
19 T 0.790I 0.790T 0.790L 0.7901 0.790T C.7901 U.78YL 0.7891 0.7891 U.78YI
20 T U.789T 0.7891 0.789I 0.7891 0.7891 0.7891 0.789L 0.7891 0.7891 0.7891
21 T 0.7891 0.7891 0.788T U.7881 U.7681 0.7681 0.7881 0.7881 0.7881 U.7881
22 I 0.7881 0.7881 0.7881 0.7881 U.7881 0.788I 0.7881 C.7881 U.7881 0.7681
23 1 0.7871 0-78715 Qa8 7L U, BRI “D. 781105781 97871 0.32871 0.787L 0.787L
24 T 0.7871 0,.7871: 0,28 70D W 0. 18P 0. 7871 0 7871 -0.7871 0.7871 0.7871
25 1 0.787T 0.786I 0.7861 0.7861 0.786L (.7861 0.7861 0.766I 0.7861 0.7861
26 T 0.7861 0.786T1 0.7861 0.7861 U.7661 0.7661 G.7861 U.7661 0.7861 0.7861
27 1T 047861 0.7B61 057861 0. 7861 057861 07861 0. 786T 057851 0.7851 0.785%
28 T 047851 0.7851 0. 7851204 7B 8T Qe W8 5L 00785100 7851047651, 10 7851 07851
29 I 0.7851 0.7851i0.7851.05 78561 0.7851 0+7851: 0.7851" 0, 7851 0. 7851 0.7851
30 T 0.785I 0.7851 07851 0.7851 0.785T 0.7851 0.7851 U.7841 0.7041 0.7841
e [ m——— [===—- “lm————— e et == o= [mm———— [mmm——— Im=m—- =l=me———]
PARA TV /TE = INFINITO =—=~——e—ceecwoce- -===> QM/QR = 0.776
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A CAUDAL MAXIMO TRANSIUTADG POK EL METODO DE NMUSKINGUM (QM/QR)

CM=CAULAL TKANSITADO POk MUSKINGUM

QR=CAULAL FORVMULA RACIONAL

TV=U1EMPO DE VIAJE POK LA TUBEKRIA

TE=TIEMPO DE ENTKADA AL PRIMEK SUMIDERC

TC=TIE¥PO DE CONCENTRACION

DLL=DURACION DE LLUVIA

PARA X= 0.10 Y (DLL=TC) /TC = 1.00

TV /TE
I 0,0 L% 0,1-1i%0,2 1, ¢0,35C 054, 1+ 0,5 1.20,6,1 0,70 0,810,049
Tmmmm [ ) R [mmm Tmmmm e Tmmmmem R [mmmm [mmm—e [mmmm e Lo e L
T 01 1.00001 1.000L 1.000I 0.996T G.996I 0.9921 0.966I 0.9801 0.9731 0.9671
I 11 0.961I 0.956I U.Y950T 0.945T 0.940I 0.936I 0.932@I 0.928I 0.9251 0.2l
I 21 0.9181 0.915T G.912T U.9101 0.9071 0.9051 0.9021 0.9001 0.8981 0.6Y61
I 31 0.8951 U.8931 0.891L 0.5%GT 0.888L 0.6671 0.886T 0.U84L 0.8631 0.8o62l
I 4 T 0.881l1 0.880T G.879L 0.8781 U.8771 0.6761 0.8751 0.8741 0.8731 0.56721
I 51 0.872T 0.8711 0.8701 U.869T 0.8691 U.6681 0.867T U0.867I 0.8661 0.865I
I 671 0.865I 0.864T1 0.8641 0.863T 0.662T 0.862L 0.8611 0.861T 0.861I U.860l
I 71 0.860T 0.859T 0.859T 0.859T 0.853T 0.8581 U0.857T 0.857I 0.8571 0.8561
I 8 1 0.856T 0.8561 U.8551 0.855T 0.855T 0.8541 0.854I 0.8%41 0.8541 0.553T
I 91 0.8531 0.853T 0.853T 0.8521 0.852T 0.8521 0.852T 0.8511 0.851T 0.85L1
1 10 I 0.851l1 0.8501 0.850T 0.850T 0.850I 0.5501 0.849T 0.8491 0.8491 0.6491
T 11 T 0.849I 0.848T 0.846T 0.645T 0.548T 0.5481 0.848T 0.8471 0.8471 U.u471
T 12 I 0.847I 0.8471 0.8471 0.846T 0.846T 0.8461 0.846I 0.846I 0.8461 0.845T
I 13 I 0.845I 0.8451 0.845T 0.845T 0.645I 0.8451 0.8451 0.8441 U.044L 0.644l
I 14 T 0.844T 0.8441 0.8441 (.644T 0.844T1 U.8431 0.843I 0.8431 0.8431 0.8431
I 15 T 0.8431 0.8431 0.6431 0.643T 0.843T 0.842I 0.8421 0.8421 0.8421 0.642T
T 16 T 0.8421 0.842I 0.8421 0.842T 0.842I 0.841T 0.841T 0.841I 0.8411 0.641I
I 171 0.8411 0.841T 0.641T 0.841T C.841T 0.841T1 0.8411 0.8401 0.840L U.6401
I 18 I 0.8401 0.840T 0.840T 0.840T 0.84GT 0.840T 0.8401 0.840I 0.8401 0.8401
I 19 T 0.840T 0.839T 0.839T 0.839T 0.839T 0.8391 0.839T 0.8391 0.839T 0.8391
I 20 T 0.839L 0.8391 0.8390 0.639T 0.839T 0.839T 0.839T 0.838T 0.8361 0.8381
I 21 T 0.8381 0.8361 0.5350 0.8381 0.8361 0.638T 0.8351 U0.5381 0.8381 0.8381
1:22x1 0.838T .0,8381 0.836T . 0.838140.838T+0.837T508837T 0.8371° 0.837T 0.8371
I 23°T 0.8371 048371¢ 08371 0.8371 “0.8371,0,637180458371 0.837L 0.8371 0.8371
I 24 I 0.6371 0.8371 0.8371 0.8371 0G.8371 0.6371 0.837T1 0.8361 0.836T U.0361
I 25 1 0.8361 0.836T 0.536T .0.6361 0.836T1 0.6361 U.5361 0.836I 0.6361 U.8361
I 26 1 0.8361 0.8361 0.836T 0.8361 0.8361 0.836T 0.8361 0.8361 0.836L 0.6361
I 27 1 0.8361 0.8361 0.6361 0.8361 0.6351 0.8351 0.8351 0.5351 0.8351 0.8351
I 28 T 0.8351 0.835T 0.835T 0.535I 0.8351 0.8351 0.835I 0.835I 0.8351 0.8351
1 29 I 0.835I 0.8351 0.835I 0.8351 0.835T 0.635I 0.8351 0.835I 0.835I 0.&535I
I 30 I 0.86351 0.835I 0.8351 0.8351 0.8351 0.835I 0.835I 0.834L 0.8341 U.6341
Immmmmmmmm e m——— [mmmm—— [ e [mmmmme[mmem e [mmcm e [ cm . [ ————— mlmm————]
PARA TV/TE = INFINITO ===mememcece—————— > QM/QR = 0.826
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FACTOR DE REDUCCION DEL CAUDAL MAXINO OBTENIDC POR FORNMULA RACIONAL
A CAUDAL MAXIWMO TRANSITADU POR EL METODO DL MUSKINGUM (QM/QKR)

QM=CAUDAL TKANSITADO POR MUSKINGUM
CR=CAUDAL FORNMILA KRACIONAL

TVv=TIEMPO DE VIAJE POK LA TUBEKIA
TE=TIEMPO DE ENYTKADA AL PRIMER SUMIDERO
TC=TIEMPO DE CONCENTRACION

DLL=DURACION DE LLUVIA

=32 N

PARA X= (.10 Y (DLL=TC)/TC = 1.25

SESEREN T D

TV /TE

hndendend el e R ...-.-—._-_-—--—-—-————--——-————----——-— T S e BT S v e D Gt P G e et S S

I 1.000T 1.000I 1.000I 0.964T 0.9991T 0.9971 0.994I 0.9917 0.9871 0.9821
I 0.9781 0.9741 0.970I 0.967I 0.963T 0.9601 0.957I 0.9541 0.951T 0.9481
I 0.9461 0.9431 0.941T 0.9391 0.937T 0.935T 0.9331 0.932I 09301 0.9281
T 0.927I “0.9251 0,'924% 029231 0.9211 0.920T 0.919L 0.9181 0.9171 V.vlol
I 0.9151 0.914I 0.9131 ©.$12I 0.911T U.910T 0.909T 0.9091 U.9081 0G.9071
I 0.9071 0.Y061 0.905T 0.S05I Ue904T 0.9Y041 0.903I 0.903I 0.9021 U.5011
I 0.901I 0.901I 0.900I G.S$00I 0.8991 0.6991 0.898T 0.8Y8T 0.8981 0.6971
I 0.8971 0.896I 0.896I 0.896T U.8951 0.8951 0.6951 U.8941 UeB8Y41l U.8Y41
L 0.8931 0.893I 0.8Y3I 0.8937 U.8921 0.8921 0.8921 0.891T 0.8911 0.u911
[ 0.891T 0.890T 0.690I 0.8YUL 0.68901 0.6%01 0.8891 0.889I Uob8YL 0.80YI
I 0.8891 0.888I U.888I (.8881 U.888T U 6881 0.8871 0.8871 Ue6871 UVabu71
[ 0.8871 0.886I1 U.46661 0.5861 Ue886L1 U.5661 U.8801 0.6861 UeB8851 UabubI
I 0.8851 0.885I 0.8851 0.885I U.8651 U.6841 0.8841 0.8841 0.8841 U.8841
I 0.8841 0.8841 0.8831 0.8831 0.8831 0.6631L 0.883I 0.8631 Ua8031 U.8031
L«U.8831 0.8821:0.6821 035821 U.8821 0.8821 048821 0.5821 0.8821 U.du 2l
I 0.8821 0.8811 0.881I U.8811 0.8811 0.881T 0.8811 G.881I Ua86ll Ou.usll
I
L
L
I
L
I
L
I
I
I
I
I
I
I
I

CENCUSWNNHO

0.8811 0.8811 0.880I 0.8601 0.8601 U.6600 0.8801 (.8801 0.68UL 0.8801L
U.8801 U.880I (.880L C.880I U.8791 0.8791 0.8791 U.079L 0.87YI Ua0 791
U.8791 0.8791 0.879T 0.679I U.879T1 0.879I 0G.879T 0.8791 0.8791 Vet 761
0.8781 0.8781 0.8678T 0.U781 0.8781 U.8781 U.876T 0.8761 0.8781 0.86761
U.8781 0.8781 0.8781 U0.8781 0.8761 Ueo 78T 048771 08771 0.8771 U.8771
0.8771 G.8771. Us8771: 058771 “0.8771 0.6771 046771 Ues771 G.8771 U.8771

BB b b b b e e e
HOCO®UIO UG WK - o

&e 0.8771 0.8771 0.8771 0.86771I Ue877T 0.6771 0.8761 0.6761 0.8761 V6761
23 U.8761 0.8761 0.8761 0.5761 0.8761 U.8761 0.876T G.8761 0.8761 0.8761
24 0.876T 0.8761 0.876I 0.8576I U.8761 0.6761 0.56761 0.876T 0.8761 V.70l
45 0.876T1 0.875I 0.875I 0.575C U.8751 0.875I 0.8751 0.875T 0.875I 0.8751
26 U0.8751 0.8751 0.8751 (.875 0.8751 0.8751 0.875I 0.8751 0.8751 0.6751
27 0.8751 0.8751 0.8751 0.8751 U.8751 0.8751 0.875I 0.875I 0.875I Va6 751
28 U.8751 0.8741 0.8741 0.8674I1 0.6741 U.874T 0.8741 0.8741 0.8741 0.5741
29 0.8741 0.874I U.8741 0.8741 0.8741 U.8741 0.8741 0.8741 0.6741 0.8741
30 08741 0.874T 0.8741 0.874I 0.8741 0.8741 0.874I 0.8741 0.8741 0.5741

e g Lt J [=mmm e [mmmmmm Tomm——— Iemmeee [omm e [ |

PARA TV/TE = INFINITO =e=~cee—ceccecaw reswmea=) 2QN/QR = 0,866
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FACTOR Dk REDUCCION DisL, CAUDAL MAXINO OBTENIDCU POUR FORMULA KRACIONAL
A CAUDAL MAXIMO THRANSITADO POK EL METOCU DE MUSKINGUM (QM/QK)
QM=CAULAL TKANSITADC POk MUSKINGU N
QR=CAULAL FOLMNMULA RACIONAL
TV="LTLMPO DE VIAJL PCi LA TULLERIA
TE=1IL¥&PO DE ENTKADA AL PRIMEL SUNMIDEKRC
TC=1TLMPO DE CONCENTKACTION
DLL=DUKACION DE LLUVIA
PARA X= 0.10 Y (DLL-TC)/TC = 1.50
TV /LR
I 0,0 T 0,11 -0,2.1. 0,37 0.4 1:70,5-3 &6°1L 0,7 I 0,81 0,98
e ———— [=—m——— [wem———— ITE—otm fractaa= T L =eemor e L emrmeee= === ) i tabadiadies L
0 I 1.600I 1.0001 1.000I 1.00CI 1.000T 0.999I 0.9981 0.9961 0.9941 0.99.11
1 I 0.988T 0.Y86L 0.9831 0.980T 0.9781 0.975T 0.9731 0.9711 0.9691 0.9671
21 0.965I 0.9631 0.961I 0.960L 0.9581 0.9561 0G.Y551 0.9531 0.952I 0.9511
3T 0.949T7 0.948T 0.9471 0.9461 0.9451 0.944T1 0.9431 0.9421 0U.9421 O.54ll
4 T 0.940I 0.939T 0.9361 0.938T 0.9371 0.9361 0.936T U.9351 0.9341 0.u341
5 T 0.9331 0.9331 0.9321 0.9321 0.931T U.Y31T 0.930T7 0.9301 0.9291 0.u9291
6 I 0.9281 0.928T 0.9281 0.9271 0.9271 0.9261 0.926I 0.9261 0.925I 0O.Y251
7 T 09257 0.9241 0.9241 0.9241 0.923T 0.9231 0.9231 0.9221 0.9221 C.v22l
8 T 0.922T 0.921T 0.9211 0.9211 0.9211 0.9201 0U.9201 0.9201 0.9201 0.9151
9 T 0.919T 0.919I 0(.9%191 0.919L 0.9181 06.9181 0.9181 0.9181 0.9181 0.9171
10 I 0.,917T 0.9171.0.9071 059171 04917 0,9161 00,9161 0.9161 0.9161 0.9161
11 T 0.916I 0.9151 0.915I 0.9151 0.9151 0.915I 0.915I 0.9151 0.9151 0.9l41
12 T 0.914T 0.9141 0.914T G.S141 0.9141 0.9141 0.9141 0.9141 0.9131 U.9131
13 T 0.913T 0.9131 0.9131 0.9137 0.9131 0.91317 0.9131 0.9121 C.9l2I 0.9lzl
14 T 0.9121 0.9121 0.912I 0.9121 0.9121 0.912I 0.9121 0.9121 0.9121 0U.9llI
15 T 0.911T 0.9111 0.911T 0.9111 G.S1l1l ©.9111 0.911TI 0.9111 0.9111 0.91l1I
16 T 0.911T 0.911T 0.910T 0.9101 0.91C1 0.9101 C.910T 0.9101 0.9l01 U.91lCI
17 T 0.9101 0.9101 0.910T (.%101 0.9101 U.910T 0.910I 0.9091 0.9091 0U.9051
18 T 0.909L 0.9091 0.909I 0.909L 0.9091 0.9091 G.909L 0.9091 C.90yl U.9u5l
19 T 0G.909L 0.909T 0.909T 0.90%L 0.9091 0.9091 0.9061 U.90b1 0.Y08L 0.5001
20 T 0.908T 0.908T 0.908T U.S08L U.908T 0.9061 0.9081 0.9081 0.9081 U.5Ucs
21 T 0.908T 0.908T U.Y08T 0.9061 0.908T 0.9081 0.9081 0.9081 0.9071 U.9u71
22 I 0.907T 0.907I U.Y071 0.9071 G.9071 0.907L U.907I 0.9071 U.¥071 G.S5U71
23 1 0.907T 0.9071 0.9071 G.907L 0.9%071 0.9071 0.9071 0.9%071 0.9071 0.9071
24 I 0.907T 0.9071 0.Y07L G.907L 0.9071 0.9071 0.906T 0.9061 U.9001 0.9C01
25 T 0.9061 0.9061 0.906T 0.9061 0.906I U.%061 0.9%9001 0.9061 U.9U6I U.YUOI
26 I 0.9061 0.906T 0.9061 0.9061 0.9061 0.9061 0.906I 0.%U6I 0.5061 0.Y061
27 1 0.9061 0.906T 0.9061 0.906T 0.%061 0.9061 0.9061 0.906T U.9061 0.9061
286 T 0.906I 0.906T 0.905T 0.905T 0.905I 0.905I 0.9051 0.9051 0.905I 0.5051
29 T 0.905T 0.905I 0.905T 0.905T 0.9051 0.905I 0.9051 0.905I 0.9051 0.905I
30 I 0.905I 0.905I 0.905T 0.905T 0.905T 0.905I 0.905I 0.9051 0.905T 0.9051
——e=]

PARA 1V /TE

= INFINITO

-=> QUN/QR = 0.896
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FACTOR DE REDUCCLON DEL CAUDAL WAXIMO OBTENIDO POR FORMULA RACIONAL
A CAUDAL MAXIMO TRANSITADO POKR EL METODC DE MUSKINGUY (QM/QR)

QM=CAUDAL TRANSITADU POR MUSKINGUN
QR=CAUDAL FORMULA RACIONAL

TV=TIENMPO DE VIAJE POK LA TUBLLKRIA
TE=TIEMPO DE ENTRADA AL PRIMER SUMIDERC
TC=TIEMPO DE CONCENTKACION

DLL=DUKACION DE LLUVIA

PARA X= 0.10 Y (DLL=-TC)/TC = 1.75

TV /TE

040 Ii- 0,105 030 L0 310z, 0,91 4,671 0,71 0,8 1. 0,91
------ SRS P SIS Jus SRS S, P e CL L LR
1.000T 1.000T 1.000I 1.000I 1.000T 1.000T 1.000I 0.999I 0.9981 0.996l1
0.995T 0.9931 0.9911 U.989T U.987I 0.985I 0.9641 0.962I 0.98l1 U.97Y1
0.978T 0.9761 0.975L 0.974L 0.9731 0.9711 0.9700 0.%69T 0.9681 0.9671
0.966T 0.9651 0:964I 09631 0.9621 0.962% 0.961I 0.9601 0.9591 0.9591
0. 95871 0. 987109570 0. BE61 0:955T U.9551 059541 0.9541 0.9531 0.9531
0.9531 0.9521 0.Y52L1 G.9511 0.951T G.9501 0.9501 0.$50T 0.9491 U.9491
0.949T 0.945T 0.94561 0.Y948T U.947T 0.9471 0.947L 0.9461 0.9461 0.9461
0.946T 0.Y945T 0.945T 0.94517 U.9451 0.944T 0.944I 0.9441 0.9441 0.9431
0.943T 0.9431 0.S431 0.9431 0.942I 0.9421 0.9421 0.9421 0.9421 0.9%411
0.9411 0.9411 U.941T 0.%411 0.9411 0.9401 0.9401 0.9401 0.9401 0.v4Ul
0.940T 0.9391 50,9380 0.939T 009391 0.9391 “0.9391.70.939% 0.9391 0.9381
0,938 0.9381 0.9381°0.938T 0.9381 0.938I 0.9381 0.937L 0.9371 U.9371
0.9371 0.937170,9371 G.937T 0.9371+0.9371T 049361 0.9361 0.936I 0.93061
0.9361 0.9361 0.936I 0.Y361-0.9361 0.9361:0.9361 0.9351 0.9351 0.9351
0.935T 0.9351° 06,9351 0.935I 0.9351 0.935I 0.9351 0.935I 0.935I 0.4351
0.9341 0.9341 0.9340 0.934T 0.9341 0.9341 0.934T 0.9341 0.9341 0.9341
0,934 T 0. 9341 0.934% 5.9341 0.9381-0.9331 ;089331079331 049331 Ue Y331
0.933 00,9331 0:933T:0.953T°¢0:933F.0.933 121049331 0.9331 0.,933170,9331
0.933T 0.9331 029330009321 0,930 09321 069821 0.9321 '0.9321+049321

0.932T 40,9321 “0. 93810, 88217 09321 "0.9321:089321 0.9321 0e932L 0.9321

P R U WO
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20 T 09321°0.9321 -0.9321 059321 QeBa277 0. 9311 gg931l 0.9311 0,431 00,9311
21 T . 0.9317.70.931T 0.9311 09317 0.9311 0.931I 0.934T 0.9311 0.9311 0.93lI
22 I .0.93LI .0.931T 0:9311+.0.9311%0.,9311:0.9311 0.9311 0.931T 0.9311 0.93%1
23 T 0.931T 0.9311 0.931I 0.930I C.9301 0.9301 0.930T 0.9301 0.9301 U.5301
24 T 0.930T 0.9301 G.930T 0.930T 0.9301 0.930T U.9300 G.9301 0.9300 U.93U1
25 I 0.9300 0.9301 0.9301 0.930T7 0.930T U.S30T 0.930T 0.930T 0.9301 U.Y301
26 T 0.930T 0.930T C.Y30I 0.9301 0.%3U1 0.930I 0.9301 0.9301 0.92v1 V.y291
27 I 0.9291 0.929T 0.929L 0.9261 0.9297 0.9291 0.9291 0.929L 0.9291 C.52v1
28 T 0.9291 0.929T 0.929I 0.929T 0.9291 0.9291 0.929T 0.929I 0.9291 0.59291
29 I 0.929T 0.929I 0.9291 0.9291 0.929I 0.929I 0.9291 0.929I 0.9291 0.9291
30 T 0.929I 0.9291 0.929T 0.929I 0.929T 0.929I 0.929I 0.9291 0.9291 0.9291
e [ U ooyt e bets )bt e we ol oot vttt [t miin [ aoes oo soon e Limme dmis L s oo ore I
PARA "GN /TE -8 ITNEENTRO . o mugh i m e e e o > QM/QK = 0.923
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. FACTOR DE REDUCCION DLL CAULAL VAXI MO OBTENIDO POR FORNMULA RACIONAL
A CAUDAL MAXIMO TKANSITADO POR EL METOLG DE MUSKINGUM (QM/QR)

OM=CAUDAL TKANSITADO POK MUSKINGU M
QR=CAUDAL FORMILA RACIONAL

TV=T7TEMPO DE VIAJE POR LA TUBLKIA
TE=TIEMPO DE ENTRADA AL PRIMEX SUMIDERG
TC=TIEMPO DL CONCENTKACILON

DLL=DURACION DE LLUVIA

PARA x= 0.10 Y (DLL-TC)/TC = 2.00

v /TE

—.----—————-_—-—._-o——-——-—.—-———---—-———-———-.——.—-—.—---—-—-——--——-—--——-—————-—-—---

I
T Tmmmmm [ e [ [ Lo = [ T [mm = 1
1.000T 1.0001 1.000T 1.0001 1.60CI 1.000I 1.0060I 1.000I 1.000I 0.9991

I 0OI

I 1 I 009981 0.9971 0.9961 0.9941 0.9931 0.992T1 0.991I 0.9891 0.Y88l 0.9871
I 2T 0.986T 0.9865I. 0.9841 0.9831 0.9821 0.9821 0U.981I 0.9601 0.9791 0.9781
1 3 I 0.978I 0.9771 0.9761 0.9751 0.975T 0.9741 0.9741 0.9731 0.9721 0.9721
I 4 I 0.971I 0.971T 0.9700 0.87UI 0.969T 0.9691 0.9681 0.9681 0.9681 0.9071
I 5 I 0.9671 0.9661 0.9661 0.9061 G.965I 0.965T 0.9651 0.9641 0.9641 U.964l
I 6 I 0.9631 0.9631 0.9631 0.vo3l 0.962T 0.962T 0.962I 0.9621 U.96lL 0.9611
I 7 I 0.9611 0.961T 0.9601 0.960I 0.960T 0.960T 0.9601 0.960I 0.9Y591 0.9591
I 8 I 0.959I 0.959T 0.9591 0.9581 0.9581 0.9581 0.958T1 0.9581 0.9561 0.95061
I 9 I 0.957I 0.957T 0.957L 0.9571 0.9571 U.957T 0.9571 0.9571 0.9561 U.9501
1 10 I 0.9561 0.9561 U.9560 0.9561 U.9561 0.956T 0.955I 0.955I 0.9551 U.9551
1 11 I 0.9551 0.955I 0.9551 0.9551 0.9551 0.9551 0.954T 0.9541 0.9541 0.9541
1 12 I 0.9541 0.9541 0.9541 U.9541 0.9541 0.954T U.954L 0.9541 0.Y531 U.9531
I 13 I 0.953I 0.9531 0.9531 0.9531 0.953L 0.953T 0.953I 0.9531 0.9531 U.9531
I 14 I 0.953L 0.9531 0.9521 0.952I 0G.9521 U.9521 0.9521 0.9521 0.9521 C.9521
115 1 0.952I 0.9521 0.9521 0.9521 0.9521 0.952T 0.952T 0.9521 0.9521 0.9511
116 I 0.9511°0.9511 0.951L 0. 9511 0.951I 0.9511 0.951I 0.9511 0.95l1 (. 9511
I 17 T 0.951I 0.9511 0.9511 0.9511 0.951T 0.951T 0.951I 0.9511 0.9511 0.9511
T 18 I 0.9501 0.9501 0.9501 0.95Ul 0.9501 G.9501 0.9501 0.9501I 0.9501 Ue 9501
119 I 0.9501 0.950T 0.9501 U.9501 0.950T 0.950T 0.9501 0.9501 0.9501 0.9501
T 20 I 0.950T 0.9501 0.950T G.9501 0.9501 U.9501 0.950T 0.9491 0.9491 U.9491
T 21 T 0.9491 0.949T1 0.949T 0.9491 U.v491 0.949T 0.949T 0.9491 0.9491 U.9491
I 22 T 0.9491 0.9491 0.949L 0.949L 0.9491 0.9491 0.949T 0.9491 0.9491 0.9491
T 23 T 0.9491 0.9491 0.9451T 0.9491 0.9491 0.949T 0.949T 0.9491 0.9491 0.59491
I 24 T 09491 0.9491 0.949T U.v48I1 0.9481 0.948T 0.9481 0.9481 0.948T1 0.9481
T 25 T 0.9481 0.9481 0.948T 0.94061 0.9481 0.9468T1 U.946I 0.948T1 U.94061 0.9481
I 26 T 0.9481 0.948T1 0U.946T 0.9481 0.9481 0.9481 0.948T 0.948T1 0.%481 U.9481
I 27 T 0.948T 0.9481 0.9481 0.948T1 0.9481 0.9468T1 0.9481 0.9481 0.9481 0.94061
I 28 I 0.948T 0.9461 0.946T 0.9408T 0.9481 0.948T 0.948T 0.948T 0.9481 0.9481
1 29 T 0.948T 0.948T1 0.947T U.9471 0.9471 U.9471 0.9471 0.9471 0.9471 0.9471
I 30 I 0.947T 0.947I 0.947T 0.9471 0.947T 0.947T 0.9471 0.9471 0.9471 0.9471
[rmmo = [ [iessmeriaeies T e Sl Lol Loy beisjme e L8 e e I S Lrre [miswm— 1

PARA. TV/TE. = INFINL DD oo e . o o . & > QN/QR = 0.944
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FACTOR DE RE

Cé=CAULAL
Cik=CAUDAL
TV=TTENPC

TE=TTEMPO DL

TC=TIEMPO

TRANSTTADC POn MUSKINGUM
FORMILA RACIONAL

DE VIAJL POR
ENTRADA AL

LA TUBLRIA

PRI MER SUMIDERO
DE CONCENTRACTION
DLL=DURACICWN D& LLUVIA

,,,,,

MUSKINGUM (QM/QK)

DUCCION DEL CAUDAL MAXING OBThNIDU POR FORMULA KACIONAL
A CAUDAL FMAXINO TRANSITALGU POR EL METOLU Do

PAKA X= 0.20 Y (DLL=1C) /1C ==1.00
TV /TE

t 0,0 T° O;L T 052 0,3 1F U4 U5l 8,6 1 U,71 0,8 1 0,91
[mmm = [ [mmmm—— [ [ [=—m—— [mmmm = [mm [om e e B 1
I 0 T 1.000I 0.621T 0.7461 U.697L 0.6631 0.638L 0.019T 0.6031 U.5911 U.561ll
I 1 1 0.571T 0.5641 0.558T 0.5521 G,5471 0.5421 0.5361 0.5351 0.5321 U.5291
" 2 1 0.526T 0.5231 G.521T"0.5191 0.5171 U.5151 0.51J1 0.5121 0.5111 0.5091
I 31 0.5081 0.507T 0.506% 0.5050 0.504T 0.5031 0.5021 0U.501T 0.5001 0.4991
I 41 0.498T 0.498T 0.497L 0.4961 0.4Y6l G.4951 0.4941 0c494T U.4Y3L U.4931
I 5 1 0.4921 0.492T 0.4911 0.4411 G.490T 0.4950T 0.4301 0.4691 0.4891 0.46Y1
I 6 1 0.468T 0.4U8I 0.488T 0.4571 0.4871 0.4870 0.4871 0.4861 U.4861 U.4001
1 7 1 0.486T 0.4551 0.4657 U.465T U.4851 0.4u4l U.4841 0.4841 G.404l U.4041
I 6 I 0.483T 0.483T 0.483L 0.4531 0.4831 0.4u21 0.4821 0 4821 G.46821 0.4021
I 9 1 0.4821 0.481T 0.4811 0.4511 U.4s11 0.481T U.481I 0.4811 0.4801 U.460T
110 I 0.480T 0.450T 0.480I 0.4601 0.4501 .4801 0.4791 0.479T 0.4791 U.4791
I 11 T 0.479T 0.479T 0.4791 0.4791 0.4791 0.4791 0.478L 0.4761 (.4781 0.4761
I 12 1 0.4781 0.478T 0.4761 0.4781 0.4761 0.478T 0.4781 0.4771 0.4771 0.4771
I 13 T 0.4771 0.4771 0.4771 0.4771 0.4771 6.4771 G.4771 0. 4771 G.4771 G.4771
I 14 1 0.4761 0.4761 0.476T 0.4761 U.476T 0.a701 0.4761 0.4761 0.4761 U.4701
I 15 7T 0.4761 0.476T 0.4761 0.4761 0.476T 0.4761 0.4761 0.4750 0.4751 0.4751
I 16 1 0.475T 0.475T 0.475T 0.4751 0.475T 0.4751 0.475T 0.4751 0.4751 C.4751
I 17 T 0.475T 0.4750 0.4751 0.4751 0.4751 0.4751 0.4751 0.4741 0.4741 0.4741
T 18 T 0.4741 0.4741 0.4741 0.4741 0.474T 0.4741 0.474T 0.4741 0.4741 0.4741
I 19 T 0.474T 0.474T 0.474T 0.4741 G.474T1 G.4741 0.4741 U.4741 0.4741 U.4741
I 20 I 0.4741 0.4741 0.4741 047484 0.4731=0.4731 0.473L 0.4731 0.4731 Ued731
I 21 I 0.473T 0.4731 0.4731 0.4731 0.4731 0.4731 06.4731 0.4731 0.4731 0.4731
I 22 T 0.473T 0.4731 0.473T 0.4731 0.4731 U.4731 0.4731 0.4731 0.4731 U.473%
I 23 1 0.473T7 0.473L 0.4730 0.4731 0.4731 0.4731 0.473L 0.4731 0.4731 U.4720
1 24 1 0.472L 0.4720 0.472L 0.4721 0.4721 0.4721 0.4721 0 4721 U.472L 0.4721
I 25 1 0.472L 0.4721 0.47201 0.4721 C.4721 0.4721 0.472L 0.4721 0.4721 0.4721
I 26 I 0.472T 0.4721 U.472T1 0.4721 U.4721 G.4721 0.4721 0.4721 0.4721 UG.4721
I 27 T 0.4721 0.4721 0.472T 0.4721 0.4721 0.4721 0.472T 0.4721 U.4721 G.472l
1 28 I 0.4721 0.4721 0.4721 0.4721 0.4721 0.4721 0.4721 0.4721 U.4711 U.471
1 29 T 0:471% 04711 204711 Oid7YL 04713 04711 G 4711 0.4711 0.4711 04711
T 30 I 0.471I 0.4711 "0.4711 054811 0.4 711 °0.4711 U.4711 0.4711 0.4711 0.4711
oo mm———— e [~ Tmmm——— mmm——— Tmmmm—— [mmm——— omm——— [mm—mm= ===

-> QMN/QR = 0.467
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FACTOR DE KRLDUCCION DLL CAU

&6

OAL MAXI MO CUBLENIDU POk FORMILA RACIONAL

A CAUDAL NMAXIMO TKANSITADO POR BL Mi1ODC Db MUSKINGU M (QM/QR)
OM=CAUDAL TKANSITALDO POR NUSKIRGUL
QR=CAULAL FORMULA KACIONAL
TV=TTEMPO DE VIAJE POR LA TUBLEKLIA
TE=TIENPO DE ENTKADA AL PRIMEK SUMIDERC
TC=TTENMPO DL CONCENTRACION
DLL=DURACION DE LLUVIA
PARA X= 0.20 Y (DLL-TC)/TC =-0.75
TV /TE
r 0,01 0,11 @321 6,81 0,41 ¢,51 0,61 0,71 0,81 0,91
e [ ———— [mmm——— o = —— [ e T = [mm———— Lmmm——— Jmmm——— Lo —— 1
0 I 1.000T 0.887T 0.6071 0.752T C.7121 0.6821 0.6581 (.639T 0.6231 0.6101
1 T 0.5991 0.5891 0.581L 0.574T 0.5671 0.5621 0.557T 0.5521 0.5481 0.5441
5 T 0.5411 0.5361 0.5351 0.5321 0.530I 0.526T 0.5261 0.5241 0.5221 U.52ul
31 0.5191 0.5171 U.5L61 G.5141 U.5131 0.5121 0.511T 0.5101 0.509I U.oUul
4 T 0.5071 0.500T U.5051 U.504T 0.5V41 U.5U3T 0.502T 0.5011 0.501I U.50UL
5 1 0.5001 0.4991 0.498T 0.4981 0.4971 G.4971 0.4961 0.4961 0.4901 U.4951
6 I 0.495T 0.494T 0.4941 0.4931 U.4u31 0.4931 0.4921 0.4921 0.4921 0.4911
7 1 0.491T 0.491T 0.4911 0.450T 0.4901 0.4901 U.4891 0.489T U.489L U.4891
6 I 0.488T1 0.45681 0.4681 0.4061 0.4881 0.457T 0.4871 0.487T1 0.4871 G.4c7l
9 I 0.4661 0.466T 0.466T 0.4cv6l 0O.4s6l 0.455I 0.4851 0.4851 U.4851 U.4051
10 T 0.4651 0.4851 0.40641 0.4041 0.484T 0.4841 0.484T 0.4841 0.4041 Ueodo3l
11 I 0.4831 0.4831 0.48301 0.ab3I 0.4583T 0.4831 0.483T7 0.4821 b.4821 U.4820
12 1T 0.462T 0.4821 0.4820 (.4821 U.482T 0.4821 0.4821 0.4811 Uodoll U.481ll
13 I 0.4861T 0.481T 0.4811 C.4cll U.461T 0.461I 0.481I 0.481L C.4sUl Ue 40T
14 I 0.480T 0.480T 0.4801 U.4o0I 0.48UI 0.460T 0.4801 0.460T 0O.4u0l 0 4001
15 T 0.480T 0.480T 0.4791 U0.479L 0.4791 0.4791 0.4791 0.4791 0.4751 U.4791
16 T 0.479T 0.4791 0.4791 0.475L 0.4791 0.4791 0.479T 0.4791 0.4791 0.4781
17 I 0.478I 0.4731 0.478T 0.4781 0.4781 0.4781 0.4781 0.4781 0O.470l U 4761
18 T G.478T 0.478T 0.478I 0.478T 0.4701 G.4768T 0.478T 0.4781 0.4781 0.4781
19 I 0.4771 0.4771 0G.4771 0.4771 0.477T 0.477T 0.4771 0.4771 0.4771 044771
20 I 0.4771 0.4771 0.4771 0.4771 0.4771 G.4771 0.477T 0.4771 0.4771 0.4771
21 T 0.4771 0.4771 0.4771 0.4771 0.4771 G.4771 0.4771 0.4761 0.476T 0.4761
59 T 0.476T 0.476I 0.476T 0.470T 0.4701 G.4761 0.4761 0.4761 0.4761 0.4701
23 T 0.476T 0.4761 0.4761 0.4761 0.4761 U 4761 U.476T 0.476I 0.4761 U.4701
94 T 0.4761 0.4761 0.476T G.4761 0.4761 0.4761 0.4761 0.4761 G.4761 0.4701
25 T 0.476T 0.4761 0.475L 0.4751 0.4751 0.4751 0.475I 0.4751 0.4751 0.4751
26 T 0.475T 0.4751 0.4751 u.4751 0.4751 0.4751 0.4751 0.475T 0.4751 0.4751
97 T 0.475T U.475I 0.475L 0.4751 0.4751 0.475T 0.475I 0.4750I 0.4751 0.4751
28 T 0.475T 0.4751 0.4751 0.4751 G.475L 0.475T G.475I 0.475L 0.47501 0.4751
2 I 0.475T1 0.475I 0.4750 0.4751 0.4751 0.4751 0.4751 0.4751 0.4751 0.4751
30 I 0.474T 0.474T 0.4741 ©0.4741 0.4741 G.4741 0.4741 0.4741 0.4741 0.4741
= [ ———— [mm———— [mm———— [mm———— [omm———— [mm———— [mm———— Lmm———— (e[ —————]

PARA 1TV/TE = INFINITO

-—

> QM/QR = 0.469




FACTOR DE REDUCCION DEL CAUDAL NAXINO OBTENIDO POR FORMULA RACIONAL
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A CAUDAL MAXINMO TRANSITADO POR EL METODU Db MUSKINGUM (QNM/QR)

Qu=CAUDAL
QR=CAUDAL
TV=TIENPO
TE=TIEMPO
1TC=TIEMPO

PARA X= 0.20 (DLL-TC)/TC =-0.50
1v/1E
1 0,0.1- 0,11 0,217 0,31 0,41 Q0,51 o,60 T 0,71 0,8 I 0,9+
[ ———— [m————e ITmmm——— === Iwmm—— e T e I wmmeme Lweieramerse [wmm—— I
0T 1.000T 0.923I 0.860T 0.8llI 0.7731 0.7441 0.7201I 0.7011 0.6841 0.6711
1 I 0.659I 0.6481 0.640T 0.632T 0.625I 0.618T1 0.6131 0.60U8T 0.603I 0.5991
2 T 0.595T 0.5911 0.588T 0.5851 0.5821 0.5801 0.5771 0.5751 0.5731 0.5711
31 0.569T 0.567I 0.5651 0.5641 0.5621 0.5611 0.560I 0.5581 0.5571 0.5561I
4 T 0.555I .0.5541 0.5531 0.5521 0.551I 0.5501 0.549L 0.5461 0.5481 0.5471
5 T 0.5461 0.545I 0.5451 0.5441 0.543T 0.3431 0.542T 0.5421 0.5411 0.5411
6 I 0.540I 0.540T 0.5391 G.539I 0.5381 0.5381 0.5371 0.5377 0.5361 0.5301
7 1 0.5361 0.5351 0.5351 0.5351 0.5341 0.5341 0.5341 0.5331 0.5331 0.5331
8§ T 0.532T 0.532T 0.5320I 0.531T 0.5311 0.5311 0.531I 0.5301 0.530I 0.5301
9 I 0.530T 0.529T 0.529T 6.529T 0.529T 0.5291 0.5201 0.5281 0.5281 0.5281
10 I 0.5281 0.5271 .0.5271 0.527T 0.5271 U0.5271 U526 0.5201 0.526T 0.5261
11 T 0.5261.:0.5261 6. 5261 0.5281 505251 045251 0.52517 0. 5287 .0.5251..0:,5241
12 T 0.524T 0.524T 0.524T U.524I 0.524T 0.5241 U.5231 0.5231 0.5231 0.5231
13 I 0.523T 0.523T 0.5231 0.5231 0.5231 0.522T1 0.5221 0.5221. s 5221 0.5221
14 T 0.522I 0.522I 0.5221 0.522I 0.522T1 0U.5211 0.5211 0.5211 0.5211 0.5211
15 T 0.521T 0.5211 0.521I 0.521T 0.5211 0.521I.0.521I 0.520T 045201 0.5201
16 I 0.5201 0.520T 0.5201 0.520T 0.520T 0.5201 Ue520I 0.5201 0.520T 0.5201
17 I 0.520T 0.519T 0.519I (.519I 0.519I 0.5191 0.5191 0.5191 0.5191 0.519l
16 I 0.5191 0.519I 0.5191 0.5191 0.519T 0.5191 0.519I 0.5191 0.5181 0.5181
19°I 0.518T 0.518T 0.5l8T 0.5181 0.51vl 0.518I 0.518I 0.518T 0.5181 0.518I
20 I 0.5181 0.518T 0.516T1 0.518I 0.51l8T 0.5181 G.5181 0.5181 0.5171 0.5171
21.T 0.517T 0.5171 0:5L7870.5%710.5171%0.5471 0.5171 0.5171 0.5171 0.517I
22 1 0.517T 0.5171 0.5171 0.5171 0.5171 0.517I 65571 .0.5171. 05171 U,5171
23 I 0.5171 0.5171 0.5171 0.516I 0.516I1 0.5161 0.5161I 0.5161 0.5161 0.516I
24 1 0.5161 0.516T 0.516T 0.5161 0.5161 0.5161 0.5161 0.51l61 0.5161 0.5161I
25 1 0.5161 0.5161 0.5161 0.5161 0.516T1 0.5161 0.5161 0.5161 0.516T 0.5161
26 T 0.5161 0.5161 0.516T 0.516T 0.515I 0.5151 0.515T 0.515I 0.5151 0.5151
27 I.0.515T 0.515I 0.5151 0.515I 0.5151 0.515I 0.515T 0.5151 0.5151 0.5151
28 T 0.515I 0.515T 0.5151 0.515I 0.515T 0.5151 G.5151 0.5151.0,5151 0.5151
29 I 0.515T 0.5151 045151 0.5151 0.5151 0.515I 0.515I 0.5151 0.5151 0.5151
30 T 0.515T 0.515T 0.515I 0.515I 0.5141 0.514T 0.514T 0.5141 0.514I 0.5141
e [ ————— [ otk [om—e—— et [ An =it ali B ey T G K atatntadad Saddatatated®
PARA TV /TE s TN B LT DO - o e e e e i T > QN/QR = 0.508

TRANSITADO POR MUSKINGUNM
FOKRMJULA KACIONAL

DE VIAJE POR LA

TUBERIA
DE ENTRADA AL PRIMER SUMIDERC
DE CONCENTRACION
DLL=DURACION DE LLUVIA
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FACTOR DE KRLEDUCCION DBL CAULAL MAXINU OUUWENIDU POR FORMULA xACIOMNAL
A CAUDAL MAXINMO TRANSITADG PO EL METOLC DE MUSKINGU N (QNM/UR)
Cb=CAUDAL TRANSTTALUG POR MUSKINGU M
QOk=CAUDLAL FORMULA KRACLIONAL
TV=TIENPO Db VIAJL POK LA TUBLLRIA
TE=TIEMPO DL BNYUKADA AL PRINMSR SUMKIDEKRC
TC=TIEMPO DL CONCENTRACLION
DLL=DURACION DE LLUVIA
PARA X= 0.20 Y (DLL-1C) /TC ==0.25
TV /TE
I 0,01 U,1 T 052 1 0,3 1 Q.4 5L 0p5 1 0,6 T 0,7 1 0,6 I 0,9 1
e [ - — I=—mm—— I === [ommm——— I~—~==== [=———— [w— = [m———— === L
0 I 1.000I G.9421 (G.89Y2I 0.851T 0.818T1T 0.7911 0.7691 0.750I 0.734T1 0.7211
1 T 067091 0.7001 0.0691L C.682I 06761 U.066Y9T U.0064L 0.658T 0.6541 0U.04YI
2 1 0.645T 0.642T 0.6381 0.635T 0.6321 0.6291L (.627T 0.625I 0.6241 0.6201
31 0.6181 0.6161 0.6151 (U.0131 0.611l1 0.6101 0.6081 0.6071 0.0U0U0L 0.0605I
4 1 0.6037 0.6021 0.6011 0.6001 0.5991 0.598T 0.5Y71 0.59%61 0.59061 0.5951
5 I 0.5Y41 0.5931 (.59201 0.5921 0.59%11 0.5901 0.5901 05891 0.5881 0.bobl
6 I 0.567T 0.587T 0U.586T 0.586T 0.5851 0.585T 0.5851 C.564l 05841 U.5631
7 I 0.5831 0.5621 U.562T 0.582T 0.5811 0.5811 0.58lI Ue560L 04560 U.50601
8 T 0.579T 0.5791 0.5791 0.5781 0.5761 0.5781 0.5761 0.5771 0.5771 0.5771
9 T 0.576T 0.5761 0.5761 0.576T 0U.5751 0.5751 0.5751 0.5751 Ue 5751 045741
LG T 0:5741 0.5741 0.8741 04574F. Uebi31 - 0.5731 "Gabi31 0.5731 0.5731 U.5721
11 T 055721 0.5721 ©.5721 :0.5721; 0.572150.571T “ 05711 005711 0.5711 0.5711
12 T 0.571I 0.570I 0.570T 045701 °0.5701 0.5701.0+570I 0,5701 Ue569T 0.5691
13 T 0.569T 0.5691 0.5691 0.569T 0.569T U.569T 0.5681 0.5681 0.5681 0.5651
14 T 0.568I 0.5681 0.5681 0.568T 0.5681 0.5671 U.5671 0.567T U.50671 U.5071
15 I 0.567T 0.5671 0.567T 0.5671 0.5671 0.5671 0.5671 0.566T U.50601 0.5601
16 T 0.566T 0.566I 0.5661 0.566I 0.5661 0.5661 0.5661 0.5661 U.5001 U.565T
17 T 0.565T 0.565T U.5651 G.5651 0.5651 0.5651 0.5651 0.565I 0.5651 0.505I
18 T 0.565T 0.565I 0.565I 0.5651 0.5641 0.5641 0.5641 U.5641 O.5041 0.5041
18 I (G.564T 0.5641 0.5G4T C.5641 C.5641 0.5641 (C.5641 0.5641 0.5641 0.5041
20T 0.564T 0.564T 0.5631 0.5631 0.563I 0.5631 0.5631 0.5631 0.5031 U.5631L
21 T 0.563T 0.5%63T 0.5631 0.563T 0.563I1 0.5631 0.5631 0.5631 Ue 5631 (U.5631
221 0.563T 0.5631 .0.5681.0:.5621 :0.5621 0.5621 00,5621 0.562T 0.5621 0.562I
23 I 0.562T.0.562T 0.562% 0.5621 0.5641 :0.5621 0.5621 0.5621 0.5621 0.5621
24 I 0.562T 0.562I 0.562T 0,5621 0.,562L 0.5621 04,5621 005621 (0.50621 0.501I
25 T 0.5611 0.561I 0.561T 0.561T 0.5611 0.5611 0.561I 0.5611 0.5611 U.5011
26 :T 0.561T 0.561I 0:5611%05611 0U.561150+5611:04D611 0.561L 0.5611 0.5011
27 T 0.561I 0.561I 0.561[ 0.561T 0.561T U.561T 0.56lI 0.5611 U.5011 0O.56011
28 T 0.561T 0.5611 0.560L 0.5661 0.5601 0.560T G.5601 U.560I 0.5001 0.5001
261 0.560T 0.560I U. 56017045601 0.560T 0.,5601.0.5601 Ue56U01 0U.5600I 0.5001
30 T 0.5601 0.560I 0.560T 0.5601 0.560I U.5601 0.560T 0.560I 0.5601 0.5601
e | - [o————— == === [omem = [ [=———— [=e———— {we———— [om————-— 1
PARA TV/TE =

INPINETO ;= wearemeoewesss oo e -—=> QN/QR = 0.552
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FACTOR DE REDUCCION DBL CAULAL rAXIMO CGB3LLNIDO PUK FORKMULA RACIONAL
A CAULAL MAXINO LTHANSITADO PCa BL NMETODU DL MUSAINGU N (QU/QR)

ON=CAUDAL TRANSTIADU POL wUSKINGUM
UR=CAULAL FORMILA RACLONAL

Pv=LTENPG Db VIAJLE POk LA TULLAIA
TE=TTLNPO DE ENIRADA AL PRIMAK SUNKIDERC
TC=1TTEMPO Dis CONCENTKACTION

DLL=DURACION LE LLUVIA

PARA &= 0.20 Y (DLL=2C)/vC = U.0U
LV /1L

1 0,0 L 0,11 U,2I wu, 31 0,41 y,51 0,061 0,7,1 0,8 T 0,9 I
[wwmm [ Lo e — T I i e Limeimins e el [ el o e I oo [owe———— [ i
0 1.000T 0.952T 0.911f 0.u77L 0.8501 U.b20l U.8ULI 0.7891 0.7741 0.76Z1
1 G.75L1T O.741T1 0.7321 0.725T 0.7181 0.7121 G.700T U.70L1 0.6971T U.0921
2 0.689T 0.685T 0.682L U.676T 0.6751 C.6731 U.6701 0U.60681 0.6651 U.00631
3 0.662T 0.660T 0.0658T U.656T 0.6550 0.0531 0.06521 U.0501 0.0491 V.04l
4 U.647T 0.645T U.0441 U.0431 0.6421 0.0641T 0.6401 0.6391 0.6381 U.0301
5 0.637T 0.636T 0.635C 0.635L 0.6341 U.633T 0.0331 0.6321 0.6327 0.06311
o 0.630T 0.630T 0.629T 0.629%T 0.628T 0.0201 U.627T 0.6271 0.6271 0.02061
7 0.626T 0.625I 0.6250 0.6241 0.624T 0.6241 0.6231 0.6231 06231 0.6221
8 0.622T 0.622T 0.621T 0.621T 0.621T 0.620T 0.620T 0.62UI 0.020T 001Vl
Y 0.619T 0.616L .0.,6186T 0.6181 Cu6181-0.,6181, 086171 U.6171 0.6171 U.6171

0.617T 0.616T 0.616I 0.0l6T 0.6161 0.6161 0.6150 0.6151 0.6151 U.0151
0.615T U.6141 U.614T 0.6147 0.614T C.0141 0.613L 0.613I 0.6131 C.06131
0.613T 0.6131 0.6131 0.6121 0.6121 C.6121 0.6121 0.6121 U.6121 U.06121
0.611T 0.6111 U.61llL O.0lll U.6111 U.611I 0.611T 0.6111 0.0101T 0.06101%
0.610T 0.6101 0.6101 0.610L U.o61l01 U.0101 U610l U.06101 0.060YI v.06UYL
0.609T 0.609T U.60YT 0.6UYL V.604%T 0.609T U.60YL 0V.0UYT (G.009T U.0UGT
0.6081 0.6006T 0.006L U.608T U.608L 0.6luL U.OoUBL 0.608L U.0081 U.ulcl
0.608T 0.608L 0.607L U.6071 0.6071 U.oU71 G.607T 0.06071 0.6071 U.06071
0.6071 0.6071 U.607L 0.607L 0.6071 C.b6071 U.6071 0.6061 G.606I C.0UGl
0.606T 0.6061 0.6061 G.6061 0.6061 0.6061 0.606T 0.6001 0.6061 U.06001
0.606T 0.6061 U.606L 0.0061 U.6051 G.6U51 0.6051 0.6051 0.0051 0U.06US5I
0.605I 0.605I U.605I 0.605T G.6U51 0.6051 0.6050 0.6050 0.0051 0.06ULL
0.605T 0.6051 U.605L  U.605T 0.6051 U.06USI U 6041 0.6041 0.0041 U.06041
0.604L 0.6041 U.6041 U.604T 0.004T U.OU4T Uob04T G.bU41 0,0604T U.oU4L
0.6041 0.6041 0U.604T 0.0U4L 0.604T O.buU4lL U.604T 0.0041 U.6U4L 0.0U4L
0.604T 0.604I1 0.603C 0.6031 0.603T 0.603L 0.6031 0.6031 0.603L U.0031
6.603T 0.6031 0.603T 0.603L 0.603T 0.0031 0.6031 0.6031 0U.6031 0.6031
0.603I 0.6031 0.603r 0.6031 0.6031 C.0031 0.6031 0.603I 0.0031 U.06031
0.6031 0.603T 0.603T 6.603L 0.602T 0.602T 0.602I 0.6021 0.6021 U,6021

0.602I 0.602I 0.602T 0.6021 0.56021 0.6021 0.0021 0.602T 0.602I 0.6021
30 6.602I 0.6021 G.602T C.6UZT U 21 0.002I 0.6021 0.602I 0.6021 0.6021
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0.763T
U.7461
0.7351
0.7281
i, 7231
0.7191
0.7151
0.7131
0.7111
0.7091
0.7071
0.7061
0.7051
0.7041
G.7031
0.7021
0.7021
U.7011
0.7001
0.7001
0.6991
0.6991
0.6991
0.6981
0.6981
U. 6981
0.6971
0.6971
6.6971
~~~~~~ [

FACTOKk DE KEDUCCION DEL CAULDAL MAXIMU COB1ENILC POR FORMULA KACIUNAL
A CAUDAL MAXIMO TRANSITADC POKR EL METOLU DE MUSKINCUNM (CM/QK)
CM=CAUDAL TKANSITADU POR MUSKINGUM
CR=CAUDAL FORMULA KACIONAL
Tv=TIEMPO DE VIAJE PCk LA TUBERIA
TE=TIEMPO DE ENTRACDA AL PKIMuR SUMIDEKOC
1C=TIEMPO DE CONCENTRACICN
DLL=DUKACION DE LLUVIA
PARKA Xx= 0.20 Y (DLL-TQ)/1TC = 0.25
v /1E
1 ¢,01 0,01 ¢,21 0,31 CG,41 0,51 0,61 (, 71 0,8 I
~mea] s T it [ per=ss [ e ssime | e [ == Ies=—= 1
0 I 1.000I 0.9971 (G.9861 (G.9631 (.9411 0.9Y211 0.9031 0.8881 U.8741
1 I 0.8521 0.842I 0.8331 0.8261 0.8191 0.8131 0U.5071 0.u0lI 0.7971
21 0.7891 0.7851 0.7811 0.7781 0.7751 0.7721 0.7691 0.7671 0.765L
31 0.761T 0.759I 0.757T 0.7551 0.7531 0.752I 0.7501 0.7491 0.7471
4 1 0.7451 0.7431 0.7421 €.7411 0.7401 06.7391 0.7381 0.7371 0.7361
5 I 0.7341 G.7341 0.7331 0.7321 0.7311 0.7311 0.7301 C.7291 0.7291
6 T 0.7281 0.727I 0.7261 (.7261 0.7251 (.7251 0.7241 0.7241 0.7231
71 0.722T G.7221 0.722I 0.7211 0.7211 0.7201 (.720I G.720I 0.7151
& T 0.7181 0.7161 C.71&61 €.7171 0.7171 0.7171 0.7lel C.7161 0.7161
9 I 0.7151 G.715I 0.7151 0.7141 0.7141 0.7141 0.7140 0.7131 0.7131
10 1 0.7131 0.7121 0.7121 G.7121 G.7121 0.7111 0.7111 0.511T G.7111
11 1 0.7101 ¢.7101 CG.7101 0.7101 0.710I 0.7091 C.7091 C.7091 CG.70581
12 T 0,7091 0.7081 C.7081 0.7081 0.7081 C.7081 0.7081 C.7081 0.7071
13 I 0.7071 0.7071 0.707T 0.7071 0.7071 0.7071 0.706L CO.706I C.706l1
14 I 0.7061 0.7061 C.700I 0.7061 0.7051 0.705I 0.7050 C.7051 CG.7051
15 I 0.705I 0.705I G.7051 (0.705I 0.7041 0.7041 (.7041 0.7041 0.7041
16 T 0.7041 0.7041 0.7041 0.7041 0.7041 0.7031 0.7031 C.7031 G.7031
17 T 0.7031 0.7031 0.7031 0.7031 0.703I 0.703I 0.7031 0.702I 0.702I
16 T 6.7021 0.7021 0.7021 0.702I 0.702I 0.7021 0.702L 0.7021 0.7021
19 1 0.7021 0.7021 C.70¢11 0.7011 0.7011 0.7011 C.701l% 0.7011 O.7011
20 I ¢0.7011 0.7011 0.70611 CG.7011 0.7011 0.7011 G.7011 0.7011 0.7011
21 1T 0.7001 0.700I (.7001 0.7001 0.7001 0.700I 0.7001 C.7000 0.7001
22 1 0.7001 0G.700I 0.700I 0G.700I 0.7001 0.7001 0.7001 U.7001 C.7001
23 1 0.6991T 0.6991 (.699T 0.699T 0.6991 0.6991 U.699T U.6991 (.6991
24 1T 0.699I 0.699T 0.6991 0.69Y91 0.6991 0.6991 CG.6991 (.6591 U.t6Y9l
25 I 0.699I 0.699I (.699I (0.698I 0.0981 0.6981 0.6981 (.0981 U.6981
26 T 0U.6981 0.6981 0.698T (0.698I 0.6981 0.698T 0.0981 0.0981 0.6981
27 1 0.6981 0.6981 0.6Y81 (G.6981 0.6981 0.6981 0.6981 0.6981 (.6Y81
28 I 0.6981 0.698T 0.6971 0.6971 0.6971 0.6971 0.6971 0.6971 0.6971
29 I 0.6971 0.6971 0.697I 0.6%71 0.6971 0.6971 0.6971 (G.06971 0.6971
30 T 0.6971 0.697T 0.6971 0.6971 0.6971 (0.6971 0.6971 (0.6971 0.697I
i | i | St f=s=ss L] cenm—" e e e it [ == [ === L
FALRA 1V /TE = INFINITO —===——=———————m—————— > wUi/UK = U.088
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FACTCR DE KEDUCCION DEL CAUDAL MAXIMO OBTENIDO FPOR FORMULA KRACIONAL
A CAULAL MAXIMO TRANSITADO POK EL METODC DE MUSKINCULM (CM/QR)

CM=CAUDAL TRANSITADO POR MNUSKINGUNM
(E=CAUDAL FORMULA RACIONAL

TV=TIEMFO DE VIAJE POK LA TUBEEKIA
TE=TIEMPO DE ENTKADA AL PRIMEE SUMNIDERO
1C=TIEMPO DE CONCENTRACION

DLL=DURKACION DE LLUVIA

PAEA Xx= 0.20 Y (DLL-TC)/TC = 0.50

TV /TE

e o - - ——— - ———————_————— —_—— > . - . S T - - T W S S T S S S SR T SRS S S S

o ——

1.0001 1.000L 1.000I €.9941 0.9811 0.9701 0.9581 0.9471 0.9361 0.9261
0.9181 0.9101 C.9%031 0.8961 0.8891 0.8841 0.8791 0.b751 0.8701 C.8661
0.8621 0.859T 0.8561 0.8531 0.8501 0.8471 0.8451 0.8421 0.8401 0.8381
0.8361 0.8341 0.8321 0.8301 0.8291 0.8271 O.8261 0.8251 0.8231 U.8221
0.8211 0.$20T C.81ST 0.818T 0.&171 0.8161 00,8151 0.8141 0.5131 U.8121
0.8111 0.810I 0.80%I (.809T 0.8081 0.807T 0.807I 0.8061 0.8051 0.8051
0.8041 0.8031 C.5031 0.802T1 0.802I (.8011 0.8C1lT 0.800I 0.8001 0.7951
0.7991 0.7981 G.798T 0.7971 0.7971 0.7971 0.7961 0.7961 0.7961 0.7951
¢.7951 0.795I 0.794T 0.7941 0.7941 (.7931 0.7931 0.7931 0.7931 0.7921
0.7921 0.7921 0.791T 0.7911 0.7911 0.7911 0.7901 0.7901 0.7901 0.7901
0.790T 0.7891 0.789T 0.7891 0.7891 0.7881 0.7881 0.%88L 0.7881 0.7881
¢.7871 0.787T 0.76871 0.7871 0.7871 0.7871 0.7861 0.7861 0.786I1 0.7861
0.7861 0.7861 0.785I C.785I 0.785I 0.785I 0.785I 0.7851 0.7841 0.7841
0.7841 0.7841 0.7841 (.7841 0.7841 0.7841 0.7631 (€.7831 0.7831 0.7831
0.7831 0.7831 0.7831 0.7831 0.782I 0.7821 0.7821 C.7821 0.7821 0.7821
0.7821 0.7821 0.782I 0.781I 0.7811 0.781T 0.781I 0.7811 0.7811 0.781I
0.7811 C.7811 0.781T 0.78CI 0.780I 0.7801 0.78CI 0.7801 0.7801 0.7801
6.760T 0.780T C.780I 0.7801 0.780T 0.7791 0.7791 G.7791 0.7791 0.7791
0.7791 0.7791 0.779T 0.7791 0.7791 0.7791 0.7791 G.7791 0.7781 0.7781
0.7781 0.7781 0.77861 €.7781 0.7781 0.7781 0.7781 C.7781°0.7781 0.77b61
0.7781 0.7781 C€.7781 0.777T 0.7771 0.7771 0.7771 0.7771 0.7771 0.7771
.7771 6.7771 0.7771 G.7771 0.7771 0.7771 0.7771 C.7771 0.7771 0.7771
0.7771 0.7761 0.7761 0.7761 0.7761 0.7761 0.7761 0.7761 0.7761 0.7761
0.7761 0.776I 0.776I 0.7761 0.7761 0.7761 0.7761 0.7761 C.7761 0.7761
0.7761 0.7761 0.7751 0.7751 0.775I 0.7751 0.775T 0.7751 0.7751 0.7751
0.7751 0.7751 C€.7751 0.7751 0.7751 0.7751 0.7751 0.7751 0.7751 0.7751
0.775I 0.775I C.775I 0.7751 0.775T 0.7751 0.7751 0.7751 G.7741 0.7741
0.7741 C.7741 (.7741 CG.7741 0.7741 0.7741 0.7741 0.7741 0.7741 0.7741
C.7741 0.7741 0.7741 0.7741 0.7741 0.7741 0.7741 0.7741 0.7741 0.7741
0.7741 0.7741 0.7741 0.7741 0.7741 0.7741 G.7741 C.7741 0.7741 0.7731
0.773T 0.7731 0.7731.0.7731 .0.7731 0:773L ®.7731 0.7731 0.77/31 0.7731
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rACICOR DE
A CAULAL I

¢ b=CAULAL
(F=CAULAL FCEFULZA
Tv=TIENFC DL VIAJ
TE=TTEMNFO

KELUCCLION

LEL CAULAL

AXIMC TEANSTIALC FCK

THANET

FAXTIO OBTENLIDC PUK

EL METODC LL 1

ALDG POK MPUSKINCUPR
FACTCONAL

E POR LA

DI+ ENTLADA AL
1C=1TLMPO DE CONCENTKACION

TUBEE
PETIFEE SUMIDLEC

A

«75

USEINCUM (CM/C
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ki)

FCKkrULA KACIUONAL

_....--...—_..._....-—-.._...............-—............_.....—.—..-...—...—............._.._._...-....._._...._..-.__....._.._...._.....‘.__._.....-._._._....._-._.......

DLL=DUKACICN DE LLUVIA
FREA X= (.20 Y (LLL-TCG) /TC = 0
Tv/TE
1 9,0 1 @¢,1 1 <042 F 031 t,4 1
Bl e [ =t ] ety s ] seibaise == e I
0 I 1.000T 1.0001 1.0001 1.0001 0.998I
1 1 06.9581 0.9$531 0.9471 (0.%411 0.9371
2 1 0.914T 0.9111 0.9081 0.,9061 0.%04T
31 0.8921 0.890T 0.&881 C.bu871 (.8851
4 1 0.878T 0.877T (.6760 G.8751 0.8741
5 1 0.8691 0.6681 C.8681 (.8671 0.8661
6 T 0.8631 0.8621 (.662T1 (.8611 0.8611
9 1 0.8581 00,8581 G.8577 C.B571 0.8561
€ 1 G.6541 (0.6541 0.&531 0.8531 0.8531
g T 0.8511 0.8511 0.8511 G.8511 0.8501
10 1 0.849T G.549T C.649T (.b5491 0.B48BIL
11 1 0.8471 0.8471 G.8471 0.8471 0.8471
12 T 0.8461 0.8461 0(.8B451 0.8451 0.8451
13 1 U.8441 U.5441 C.8441 0.5441 (.8441
14 1 G.8431 (0.8431 C0.6431 0.8431 C.8431
15 T 0.8421 0.8421 0.8421 0.5421 0.8421
16 T 0.5411 0.8411 (0.8411 0.8411 0.8411
17 T G.85401 0.8401 C.&40T G.od01 0.8401
18 T (.8401 0.8391 C.839I (.83¢T 0.8391
19 I (G.8391 0.8390 (.83%1 0.83%T 0.8391
20 I 0.8381 U.&35T (.638BT 0.8381 0.8381
21 1 0.8351 0.6381 ©.8381 0.8381 0.838I
22 1 0.8371 0.6371 0.8371 0.8371 0.8371
23 1 0.8371 0.8371: 0.8371 .0.8371 0.8371
24 T UG.8361 G.8361 0.636I 0.8361 U.8361
25 I G.8361 U.6361 (G.E361 C.&361 (.8361
26 1 U.836T G.836T 048361 L.8351 0.8351
27 1 0.8351 0.8350 0.§358 0.8351 08.8351
28 1 0.8351 G.835I C.635I 0.835I 0.8351
%9 1 (G.8351 U.8351 0.8350 0+.8351 08351
30 T 0.8341 G.6341 G.8341 U.0341 0.834I1
e R Bt Bttt o el [ smese 1

FALRA TV /TE = INFINTIIC

0.92¢11
0.9321
U.901T
L.t841
0.8731
L8601
UebUL
o561
Ue8531
0.8501
0.8481
U.E461
0.b451
C.0d41
O.5431
C.0421
.41l
U.8401
0.6391
U.8391
G.8381
U.8371
Cet371
U371
U.86361
C.8361
U.8351
U.8351
0.:8351
U.8351
U.t341

0.9851 (.2781
0.u281 (U.9251
U.6¢91 0U.8971
Uet82L Ueb8ll
Uet721 Uab7ll
o651 Gl.80LI
.60 C.859L
Ust 56T Ulbbbl
U.0521 C.8541
0.86501 0G.8501
o840 U.o481
U.8461 O.bdol
0.645 C.0451
(.8441 0.5431
0.6421 L.6421
C.6411 C.&41I
U.8411 U.8411
U.b4UT C.u4Ul
U.8391 G.8391
U.8391T U.u3bl
0.€&381 Ga.b3Bl
U0.637L 0.8371
0.8371 GC.8371
C.E371 U.83061
U.u6361 U.b36l
U.8361 U.8361
¢.8351 G.8351
U.0351 G.b351
U.b351 C.b351
G.8341 U.b341
(.8341 UL.B341

0.9711
U.9211
U.86851
UetU1
Uet71ll
U.b641
O.8591
U. 6551
U.6521
Uet 501
0.6481
C.tdbl
U.8451
C.ud3l
G.8421
Cobdll
U.040TI
U401
U.t 39l
*O.0361
Ueu 301
Uou 371
U.5371
0.t 301
C.e 3061
Ceb301L
U.u 351
CotsbIl
U.6351
U.u341
Uetb 341

0.9641
U.9171
0.8931
L.t791
Led 701
U.8631
U.6581
0.6541
U.8521
U.049Y1
U471
0.8401
U.8441
U.8431
C.8421
O.udll
O.0401
U.b401
0.53Y91
t.8381
U.83061
U371
Uets 371
Ueb301
U.6301
U301
Ue.0351
0.8351
G.6351
Ue.t6341
U.u341
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FACTCK DE KEDUCCION DREL CAULAL bPARLEO OUBMENIDC EChk FOKMULA KRACIUNAL
2 CAULAL FAXTIMJ TRANSTTALC FCKR EL METOLU DE PUSKINGUE (CM /W kY

(b=CAULAL THANSLTIALU FOUk PUSKINGUD
(k=CAULAL FOKMULA KACICNAL

Tv=TIENPO DL VIAJE PUR LA TUBLKLA
TE=1TT1E+FC DE EMIKADA AL PhItvkhk SURILCLEC
TC=TI1ILEMFO Db CONCENTRACION

LLL=LUEACICIK LE LLUVIA

Fika %= 0.20 X (DLL-1C)/TC = 1.00

Tv/1h

1.0001 1.0001

[

I

1.000T, 1.000T 1.0001 1o0081 0&9971 0.9%41 G.9901 0.98601

0.9821 U.9771 C.9741
G
0

I
L 7 G.9701 0.967I 0.9641 0.9600 0.9571 0.9541 0.9541
I 0.9491 0.9471 9451 0.9431 0G.9411 0.9391 0.9371 0.9361 0.9341 0.9331
[ 0.9311 0.930T 0.9%9281 0.9271 0.9261 0.9251 C.Yedl 0.9231 G.9221 0.9211
I 0.920L (G.919T €.9181 0.9171 0.9171 0.9161 0.9151T C€.9141 0.9141 0.9131
I 0.9121 0.9121 0.9111 (.9101 0.9101 0.9091 0.9090 G.9081 0.9081 0.9071
I 0.9071 0.906T 0.906I 0.905I 0.9051 0.9041 0.9041 0.9041 0.9031 0.9031
I 0.9021 0.902I 0.902I 0,901 0.901T1 0.901I 0.%00T 0.9001 0.900I 0.8991
[ 0.699T 0.8¢91 (.8EST 0.8981 0.6981 0.8¢81 0.8501 C 8971 U.897T 0.8971
1 G.8971 0.8S71 G.8%T (.8961 (G.8%61 0.8961 0.8Y961 0.8951 G.8Y951 0.8951
[ G.8951 0.895T 0.6%41 C.84941 0.8941 0.8941 0.bS4l U.8941 U.8Y31 U.BY31
I 0.8931 0.8931 0.8931 0.6931 0.8931 0.8921 0.8921 (G.892I 0.8%21 0.8921
I 0.6921 (.8S21 U.8S%1T (.8911 0.8911 U.8911 C.6¢1I (.8911 (G.8%11 C0.b911
1 0.8901 U.8Y T 0.6%01 0.5901 0.8%01 U.8901 0.8901 U.89ULI 0.8%01 U.BBYI
I (.689T 0.8891 0.88¢T 0.88¢L 0.889T U.8&9I Ue 8090 (. 8891 U.68YT U.B8Y1
5 I 0.5881 (.8881 (.6881 0.8881 C.B888I 0.688T (.86861 U.b6bbT 0.B88L 0.8801
I 0.£861 (.8881 0.8871 G(.887L 0.8871 U.887I U. 8571 U 8871 C.0871 0U.B871
1 0.887I (¢.8871 (.6871 (0,887 0.8871 0(.8871 0.tt6l U.b861 U.ovbl OU.bbol
I C.8861 (.8861 (.8861 U.bE61 0.8861 U.u686IL 0.6661 C.8861 U.8861 (.bbbl
I 0.886T1 (.8861 (.685I (.8851 0.885I 0.B885T 0.8851 0.8851° 0U.6851 U.8851
I 6.885T (.885T C.8851 C.88E1 0.885I G.6651 0.8651 0.8851 CG.s851 0.8651
I G.8851 0.8841 0.&841 C.8841 0.8841 0.6641 U.b841 (.6841 (G.8541 C.bbdl
| 0.6841 (.8841 0.56841 (0.8841 0.884I 0.8841 (.8641 (.5841 U.bbd4l 0.bbél
I U.6841 (.8841 C.E8641 C.8841 0.8831 0.883I U.86630 U.8831 U.E631 0.8b31
I C.6831 0.8831 (.8831 U.B83L U.8831 0.8631 0.6831 0.8631 G.6831 U.b831
I 0.6831 C.8&83T C.6831 G.8831 (.8831 C.8831 C.6631 (0.86831 0.e831 U.&6u831
[ C.8831 0.8831 0.8831 (.8821 0.8821 0.8821 U062 0.8621 0.&821 O.&Bel
[ 0.8821 (.85821 (.8821 (.8821 (.882T 0.8821 U 8621 G.tb2l O.b821 C.Bbzl
1 G.8621 (.882I U.8821 (.8821 0.8821 0.8821 CobB20 UL882Z1 U.btzl CG.8bzl
[ (.6821 (.6821 0.8821 (.u821 0.8821 0.8821 0.8821 C.6620 0.882z1 0.8b11
I 0.8811 0.6811 0.&811 (.6811 0C.8811 0.8811 0.6611 U.bE11 C.ubll G.B8bl1
o o [ oo e g e I [ mma—= [ e e L=rsysT T et e L =g [ remace [isesiomsinn— [ e 1
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FACTCE DE REDUCCION DEL CAUDAL MAXTIDMC OBIENILCC POK FCRMULA EACICONAL
A CAUCDAL MAXIMG TRANSITALC POUK LL PMETODC DE MPUSKRINCUD (Or/QHR)

(b=CAULAL TERANSITALO POk FUSKINCGUL
(E=CAULAL FOKMULA RACICNAL

Tv=1T1EMPO DE VIAJE PCK LA TULLFKIA
TE=TIENPCG DL ENTRADA AL FPRIMEK SUMILLEKC
TC=1TEMPO DE CONCENTEACION

ULL=DUKACICN DE LLUVIA

FAkD x= 0.20 v (LLL-TC)/TC = 1.25

1V /TE

.4..............._.....‘.._-._...._-....__..__..—-....._.4.._.‘._.._-..____.._..4....._-.._.__.......—........._,.,.—..._-._._...._...........n.._._..._.......-_.-_...

-

U 1.0001 1.0G00T 1.000I 1.000I 1,000T 1.0001 1.000L 1.0001 1.0001 0.9981
1 (.9951 0.9921 0.9901 (,9871 0.9851 0.983T C.9811 0.9791 (G.49771 U.Y9751
y 0.9731 C.9711 0.S6%T (0.9681 0.9661 0.9651 U.9€31 0.%621 C.9611 0.Y96U1
3 0.9591 0.S958T1 0.9571 0,951 0.9551 0.9541 0.9531 U.952T 0.9511 0.9511
4 0.950T 0.94ST C.94617 (.9481 0.9471 0.9461 0,946l C.9451 C.9441 0.9441
3 0.9431 0.943T (€.9421 (.9421 0.9411 0.9411 C.94C1 C.9401 (.940T 0.9391
€ 0.9391 0.9381 0.938T 0.9381 0,937T 0.9371 0.9371 0.9361 0.9361 0.9361
7 0.936T 0.9351 0.935T 0.9351 0.9341 0.9341 0.9341 0.9341 0.9331 0.9331
o ).9331 0.9331 0.9321 0.932I 0.9321 0.,9321 0.9321 0.9311 0.9311 0.9311
9 0.9311 0.931T G.$30T 0.930T 0.930I 0.9301 C.9301 0.9301 0.9291 0.9291
10 0.9291 €.9291T 0.929T 0.9291 0.928T 0.9281 0.9281 0.928T U.9281 0.9281
il 0.9281 0.9271 0.9271 0,9271 0.9271 0.9271 0.9271 (0.9271 0.9271 0.9261
12 0.926T 0.9261 (.9261 0.9261 0.9261 0.9261 0O.9261 0.9251 (G.$251 0.9251

0.S251 925T 0.925T C.925I 0.9251 0.9251 0.9251 0.9241 0.9241 0.9241

(
.9
14 0.9241 0.9241 0.9241 (.9241 0.9241 0.9241 0.5241 (.9241 0.9241 0.9231
0

[
1
[
[
I
I
1
I
L
1
1
I
L
I
L
1
I
17 I 0.922T1 0.9221 0.922I 0.922I 0.9221 0.9221 0.922I 0.9221 0.9211 0.9211
I
I
I
I
T
I
I
1
I
I
1
1
T

15 0.9231 0.9231 0.9231 0.9231 0.923I 0.9231 0.9231 0.9231 U.9231 0.9231
16 0.923T 0.9231 0.922T €.922I 0,9221 0.9221 0.92Z1 0.9221 0.9221 0.9221
18 0.9211 0.9211 0.921I 0.9211 0.921I 0.9211 0.9211 0.9211 0.9211 0.9211
19 0.9211 0.9210 0.9211 0.9211 0.9211 0.9211 0.921I 0.9201° 0.9201 0.9201
20 0.920T 0.9201 0.920I G.9201 0.920T 0.920I 0.9201 0.9201I 0.9201 0.9201
21 0.9201 0.920I 0.920T 0.9%201 0.920I 0.9201 0.9201 (.9201 0.9201 0.9201
22 0.9191 0.919I 0.919T 0.919T 0.9191 0.9191 0.919I 0.9191 0.9191 0.9191
23 0.9191 0.9191 ©.919T 0.919T 0.919T 0.9191 0.9191 0.9191 0.9191 0.9191
24 0.919I 0.9191 €.%19T 0.919I 0.9191 0.9191 0.919I 0.9191 0.9181 0.918I
25 0.9181 0.9181 €.918I 0.9181 0.9181 0.9181 0.918I 0.9181 0.9181 0.9181
26 0.9181 0.9161 0.918I 0.918T 0.9181 0.918T C.9181 0.9181 0.9181 0.9181
27 0.9181 0.918I 0.918I 0.9181 0.918I1 0.9181 C.9181 0.91861 0.9181 0.9181
28 0.918T 0.9181 0.918T 0.9181 €.9181 0.9181 0.918I 0.9171 0.9171 0.9171
29 0.9171 0.917T1 0.917I 0.9171 0.9171 0.9171 0.9171 6.9171 0.9171 0.9171
30 0.9171 0.9191 '6.917T ©.9171°059171 0.9171-80.59171 6.9171 0.%171 0.917I
el e Bttt Sty | e i I ~e=meiie [——me e = [ e e o I i L I

PARE TV /TE. = INEINITO" Foo—tmssmmmamnsess ™ > QM/QR = 0.911
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FACTOK DE KEDUCCION DEL CAUDAL MAXIMO OBTENILG PCR FORMULA RACTCNAL

A CAUDAL IMAXIDMO TKANSITALO POR EL METCDO DE MUSEINCUE (QM/QK)

CM=CAULAL TEANSITADO FOR MUSKINGUP

CE=CAUDAL FORMULA RACLONAL

TV=TIENPO DE VIAJE PCR LA TUBEKIA

TE=TIFMPO DE ENTRADA AL BKIMER SUNIDERC

TC=TIEMPO DE CONCENTRACICN

LLL=DURACION DL LLUVIA

FERA %= 0.20 Y (DLL-TC)/TC = 1.50

I'V /TE
1 01 0,11 0,21 6,31 0,41 0,51 C,61 G,71 0,81 0,91
[ [ mmmrmomen [ mom e [ = e R [ [ oo I e [=mm [mmmm— | I
1 0 1 1.0001 1.0000 1.0600T 1.000T 1.0001 1.0001 1.0001 1.000I 1.000I 1.000I
1 11 1.000T 1.000T €.999T 0.998T 0.9961 0.9941 U.Y93L C.992T U.991L 0.9891
I 21 0.988T U0.9671 0.9861 0.9651 0.9831 0.9821 (.91l 0,901 0.9791 0.9781
1 31 0.9771 U.9761 0.976I 0.9751 0.9741 0.9741 0.9$73L 0.9731 0.9721 0.9711
L 41 0.971T G.9701 0.9701 0.9691 0.9691 0.9681 0.9661 C.9671 0.9671 0.9661
I 51 0.966T 0.9661 0.965I 0.965T C.9641 0.Y641 0.9641 0.9631 G.9631 0.39631
1 61 0.9621 0.962T 0.9621 0.961T 0.9611 0.961T 0.9601 0.9601 0.9601 0.3601
I 71 0.9591 U.9591 0.959T 0.9591 0.958T 0.958T1 0.561 (.9581 0.9581 0.9571
1 &1 0.9571 0.9571 G.957L G.9571 6.956T 0.9561 0.9561 0.9561 0.9561 0.9551
1 91 0.955T 0.9551 0.9550 G.9551 0.955I 0.9551 0.9541 0.9541 0.9541 0.9541
110 T 0.9541 0.9541 0.S541 0.9541 0.9531 0.9531 0.9531 0.9530L 0.9531 0.9531
1 11 1 0.953T 0.9531 C.953T 0.9521 0.952T 0.9521 0.9521 0.9521 0.9520 0.9521
112 1 0.9521 0.952T 0.9521 G.9521 0.$51 0.951T 0.951T 0.9511 0.9511 0.9511
I 12 I 0.9511 0.9511 0.951T 0.951T 0.951T 0.9511 G.9¢511 0.9501 0.950T 0.9501
1 14 T 6.950T 0.950T C.950I G.$50T 0.950T 0.950I 0.950T 0.9501 0.9501 0.9501
115 I 0.950T 0.9501 0.%49T 0.9491 C.S49T 0.9491 0.9491 0.9491 0.9491 0.9491
1 16 T 0.949T 0.949T 0.94ST G.9491 0.949T 0.9491 0.9491 0.9491 0.9491 0.9491
117 1 0.9481 0.948T 0.9481 0.9481 0.9481 U.9%481 0.9481 0.9481 0.9481 0.9481
1 18 1 0.948T C.9481 0.9481 C.9461 0.9481 0.9481 0.9481 0.9481 0.9481 0.9481
1 19 T 0.948T 0.948T 0.946T 0.9471 0.9471 0.9471 0.9471 C.9470 0.9471 0.9471
1 20 I 0.947T G.9471 0.9471 0.9471 0.9471 0.9471 0.%471 0.9471 0.9471 0.9471
1 71 1 0.9471 0.9471 0.9471 0.947T 0.9471 0.9471 0.9471 0.9471 (.9471 0.9471
1 22 T 0.947T1 0.9471 0.947T 0.9461 0.9461 0.9461 0.9461 U0.946L 0.9461 0.9461
1 23 1 0.9461 0.9461 0.9461 0.9461 0.9461 0.9461 0.9461 C.9461 0.9461 0.9461
1 24 T 0.9461 0.9461 0.9461 0.946T 0.9461 0.9461 0.9461 (.9461 0.9461 0.9461
1 25 1 0.9461 0.9461 0.9461 0.9461 G.9461 0.9461 0.9461 0.9461 0.9461 0.9461
1 26 T G.946T 0.945T G.9451 0.9451 0.9451 0.9451 0.9451 0.9451 0.9451 0.9451
1 27 T 0.9451 0.945I C.9450 0.945T 0.9451 0.9451 0.9450 0.9450 0.9451 0.9451
1 28 T 0.9451 U.9451 0.9451 0.9451 0.9451 0.9451 0.9451 0.9450 C.9451 0.9451
1 29 1 0.9451 0.9451 0.945T (.9450 0.9451 0.9451 0.9451 0.9450 (.9451 0.9451
1 30 I 0.9451 0.945I 0.S%451 0.945T 0.945T 0.9451 0.9451 0.9451 0.9451 0.9451
[omme [ m e R I=——m—m L R [-————= I-———=- [—————- [-————- [—m———- I
PARA TV /TE = INFINITQ ===—m—mmm=mm————————— > QNM/QR = 0.939
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FACTOR DE KEDUCCION DLEL CAUDAL

o/

MAXT MO Ou'lhnlDU PCOR FORMULA RACIONAL

A CAUDAL MAXLAO TRANSITALU PCa EL MELODU Lb MUSKINGUN (QN/QR)
QN=CAUDAL TKANSTTADO POR MUSKINGUM
QK=CAUDAL FORMJLA RACIONAL
TV=TIENPO DE VIAJE POk LA TUBERIA
TE=TTEMO DE ENTRADA AL PRIMEK SUNIDEKO
PC=TIEMPO DE CONCENTRACION
DLL=DURACION DE LLUVIA
PARA X= 0.30 Y (DLL-TC)/TC ==-1.00
TV /TE
I 0,01 o,11 0,21 0,31 06,41 0,51 061 0,71 0,81 0,9 1
e ———— R | P [ ~—mmm [ mmmm ) R o L ) I e e 3
0 T 1.0001 U.8461 G.783T 0.7431 0.7141 G.6$41 0.679T 0.6671 0.6561 0.6461
1 T 0.6411 0.6351 0.630I U.ULQI 0.6221 0.619T U.615T 0.6131 0.6101 0.00LI
5 1 0.606T 0.60C5I 0.603T 0.601T U.6GUT 0.5961, 0.5971 0.5961 0.5351 0.54941
5 T 0.5931 0.5921 0.592T 0.591T 0.5901 (.5651 U.5891 0.5881 0.5601 0.5671
4T 0.5871 0.566T1 U.586T G.5651 0.5851 0.5841 G.5841 0.583L 0.5631 0.5631
c T 0.5821 0.5820 0.5811 C.5ull 0.5811 U.5801 0.5801 U.560L 0.58U1 L5791
o I 0.5791 0.579T 0.579T 0.5791 0.5781 0.5781 U.5761 0.5761 U.5781 U.570l
7T 0.5771 0.5771 U.5771 0.577T 0.5771 G.5771 G.5771 0.5761 0.5761 U.5761
§ 1 0.5761 0.5761 0.576T G.5761 0.576I 0.5751 0.575T 0.5751 U.5751 G.5751
5 T U.575T 0.5751 0.5751 0.5751 U.575T C.5741 0.5741 0.5741 0.5761 0.5741
10 T 0.5741 0.5741 0.574T G.5741 0.574L u.574L 0.5731 0.5731 0.5731 0.5731
11 T G.5731 0.5731 0.5731 0.5731 0.57317 0.5731 0.5751 U.5731 0.573L 0.5731
12 T 0.5731 G.5721 0.572L 0.572I 0.572%1 G.5721 0.5721 0.5721 0.5721 G.5721
13 T 0.572T:0.5721°0.5721 u.5721 65721 G.5721 G.5721 0.5721 ©.5721 G.572l
12 1 G.5711 U.571T 0.571T 0.571T 0.57LT 0.5711 0.5711 0.5711 0.57.L1 C.5711
15 I 0.57L1 0.571170.5711 u 5711 0.571T1 0.5711 0.5711 0.5711 G.5711 U.5711
16 T 0.571T 0.5711 0.571T 0.571T 6.5711 0.5701 0.570T 0.5701 0.570L 0.5701
17 I 0.5701 0.570T 0.5701 0.570T 0.570T 0.5701 0.570T 0.5701 0.5701 0.5701
18 I 0.570T 0.570T U.S570T 0.570T 0.5701 0.570T 0.570I 0.5701 0.5701 0.5701
16 T 0.570T 0.5701 G.5701 G.570T 0.576T G.5701 G.5701 0.5701 0.570T U.5701
20 1 0.5701 0.568T 0.569T 0.5691 0.569T 0.5651 0.5691 0.569L U.5651 Ue5691
21 1 0.569T 0.569T C.5691 0.56YT 0.569T C.56YT 0.5691 0.5651 C.569T 0.5691
52 1 0.5691 0.569T 0.5650 0.56ST 0.569T U.569T 0.5691 0.5691 U.5031 0.5691
23 T 0.569L. 0.5691 0.569T 0.565T 0.5691 0.5691 0.56YL 0.5651 0.5631 0.5691
52 1 0.569T 0.5691 U.566T 0.5691 0.569T 0.569T 0.5691 0.569T U.5091 0e509I1
2 1 0.5691 0.560T 0.5691 0.569T 0.568T G.5681 0.568T 0.5661 0.5681 U.5001
e I 0.5681 0.5681 G.568T 0.568T G.568T 0.5681 0.5641 U.5681 0.5081 U.5681
57 1 0.568T 0.568T 0.5681 G.568T 0.568T 0.566T 0.5661 0.5681 0.o681 U.5661
%6 T 0.568T1 0.568T 0.568T 0.5681 0.568T (.5681 U.5681 0.5681 0.5681 0.5661
29 T 0.568L 0.5681 (.566I U.568T 0.5681 G.5681 0.5681 0.5681 0.5681 U.5681
30 T G.5681 0,568 0.5681 0.568T 0.568T 0.5681 0.568T 0.5651 0.5661 0.5651
R, it Satntatadetes L mmm [mm e R [—m = [ [—emmmm]
PARA TV/TE = INFINIZO, =s=mo-wsm=woossoo==os > QM/CR = 0.560
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FACTOR DL

A CAUDAL

Cr=CAUDAL

Qk=

CAULAL

TV=1TTEMPCO

TE=

TIEMPO

TC=TIEVPC

DLL=DUKACTION

EPA kK

A X= 0.

MAXTI MO

REDUCCION DEL CAULAL FAXIMNO CBTLWIDG FCUKR
TRANSTTADCG POEK EL METODO DE MUSEKEINGUM (Qd/C

TRANSTT

ADCO POR DMUGK

FORNMULA KACIONAL
DE VIAJE POE LA TUE

DL ENTRADA AL PRINMER

DE CONCENTKACION

30

DE LLUVIA

b 4 (DLL-T

INGUL

LKIA

SUNMIDEERO

C)/TC ==0.75

TV/TE

98

K)

FORMULA RACIONAL

——— o — - S - S > S S G D S S D P Y S P U U NS W W AN FUR SR I S S GE GND SNS W M TR IR T ES G WS G GV S G M SRS SO TS S G MW M SRS SUS SR E°h S G G Sms She o etb

1.0001
0.0531
00,6091
U.5941
U.5861
C.5821
U0.5791
05771
U.5761
0.5751
U.5741
0.5731
U.5721
U.5721
Uv.5711
U.5711
0.5701
U.5701
U.5701
0.5701
0.5691
U.5691
0.5691
0.5691
U.5691
U.5691
U.5681
0.5681
U.5681
U.5681
U.5681
______ [

PAEA

0.9041
0.6451
0.0071
0.5931
0.5861
0.5821
U.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
0.5691
0.5691
0.5691
0.5691
U.5691
0.5691
0.568€1
0.5681
U.5681
0.5681

U.8331 (.78

41 0.7491

06391 0.6331 0.6281

(}.6‘051 U-(’LI

31 U.6011

0.5921 00,5911 0,5901

U. 5851 0.58
0.5811. 0,58
05791 0457
0. 577 (0457
U 5751 0.57
Ue 5741 Q.57
Ue 5731 U.57
0.5731 uU.b7
0.5721 - 0457
U.5721 0.57
U.5711 U.57
0.571F Q.57
0.570L 0.57
0.5701 C.57
0+570T Q.57
Ue.5701 0.57
U.5691 0.56
0.5691 U0.56
0.5691 (.56
U.5691 0.56
05 56 9L+ 0. 56
0.5681 U.56
0.5681T 0.56
U.5681 0.56
U. 5681 (.56
0.568L 0U.56
0.5681 U.560

5T 0.5841
11 0., 5841%
9l 0.5781
71 0.5771
51. 043751
41 0.5741
31: 05731
31 0.5731
21 70,5721
204 371X
11 0.5711
11 0,5711
0T 0.5701
0L 0. 5701
0I 0.5701
0T 0.570T
91 0.56091
91 0.5691
91 0.5691
91 ‘0.569I
9T 0.5691
8L U.568I
81 0.5681
81 0.5681
8T 0.,5681
g1 0.5681
8I U.5681

0.600IL
0.5891
U.5841
0.5611
0.5781
0.5761
U.5751
0.5741
0.5731
UG.5731
0.5721
0.5711
0.5711
0.5711
0.5701
0.5701L
0.5701
0,5691
0.5691
0.5691
0.5691
0.5691
0.5691
0.5681
0.5681
0.5681
0.5681
0.5681
U.5681

0.7021
Ce®201
UeH9UT
0.5891
{l«5831
0.,2801
Ue5701
U.5701
0.5751
Ceb741
U.5731
0.5721
U.5721
0.5711
0.5711
0.5711
U.5701
0.5701
0.5701
U.5691
0.5691
0.5691
0.5691
0.5691
0.5691
U.506081
U.5681
0.50681
U.506081
U.5081
0O.5081

0.0861
U.6171
U. 5971
Ue 5831
U.5831
0.5801
U.5701
0.5701
Ue 5751
U.5741
0.5731
U.5721
U.5721
0.5711
0.5711
U.5711
0.5701
U. 5701
0.5701
0.569T"
U.5691
C.56951
0.5691
U.5691
Ue 5691
U.5681
Ue D6BT
U.5681
0. 5681
U. 50081
Ue 50601

0.0141
U.5961
Uebb 71
U.5831
05801
Ueb7061
U.5701
Ue5751
U.5741
Ue 5731
U.5721
U.5721
U.5711
U.5711
0.5711
U.5701
0.5701
U.5701
U.5691
U.5691
U.5691
Ue.5691
U.5691
U.5691
U.5681
0.5681
U.56081
U.50081
U.5681
Ue 5001

U. 6621
0.6111
0.5951
00,5871
U.5821
U0.5791
0.5771
U.57061
0.5751
0.5741
0.5731
U.5721
U.5721
0.5711
0.5711
0.5701
0.5701
G.5701
0.5701
0.5691
0.5691
0.5691
0.5691
0.5691
0.5691
0.56061
0.5681
0.5681
0.5681
0.5681
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FACTOR DE REDUCCION DEL

A CAUDAL MAXI M) TRANSITADO POR EL WMETODO DL MUSKINGUE (QM/CK)
OM=CAULAL TKANSITADO POK MUSKINGU®
QR=CAULAL FOKMULA RACIONAL
TV=TIENPC DE VIAJE POR LA TUBLKIA
TE=TIEMPO DE ENTKADA AL PRIMEK SUNIDEKO
TC=TTEMPO DE CONCENTRACION
DLL=DURACICN DE LLUVIA
PARA X= 0.30 Y (DLL-TC)/TC =-0.50
Tv/TL
I p;01r 0,11 021 0,31 _0,41.0,51 @,6 1 0,71 ©,81 0,91
iy | oo s e [ = [ eyl fmmtin == [—=—s== [ Sommasses I e sl L
0 I 1.000T 0.935I 0.8821 0.8401 0.8071 0.781l1 0.7601 0.7431 0.7291 0.7171
11 0.7071 0.6981 0.690L 0.6831 0.6771 0.6721 0.6671 U.0663I 0.6591 0.6551
2 1 0U.6521 0.649T 0.647I 0.6441 0.6421 0.6401 0.6381 0.6361 0.6341 0.6321
3T 0.631T 0.6291 0.628T 0.6271 0.6261 0.6241 00,6231 0.622I 0.6211 0.6201
4 T 0.6201 0.6191 0.6181 00,6171 0.6161 0.6161 0.6151 0.6141 0.6141 0.6131
5 1 0.6121 0.612I 0.6111 0.6111 0.6101 0.6101 0.6101 0.609I 0.6091 0.6081
6 I 0.608T 0.6071 0U.6071 0.6071 0.6061 0.6061 00,6061 0.6051 0.6051 0.605I
7 1 0.6041 0.6041 0.6041 0.6031 0.6031 0.6031 0.6031 U.6021 0.602I 0.602I
8 I 0.6021 0.602I 0.6011 0.601T 0.601T1 0.601I 0.6011I 0.6001 0.6001 0.6001I
9 1 0.600I 0.600T €.599T 0.5990 0.5991 0.5991 0.599T 0.5991 0.5991 0.5981
10 I 0.5981 0.598T 0.598T 0.5981 0.5981 0.5981 0.5971 0.5971 0.5971 0.5971
11 1T 0.5971 0.597T 0.5971 0.5971 0.5961 0.5961 0.5961 0.5961 0.5961 0.5961
12 T 0.5961 0.596T 0.5961 0.595T 0.5951 0.595I 0.595I 0.5951 0.5951 0.5951
13 1T 0.5951 0.5950 U.5951 0.5951 0.5941 0.5941 0.5941 0.5941 0.5941 0.5941
14 T 0.5941 0.5941 U0.594T 0.5941 0.5941 0.5941 0.5941 0.5931 0.5931 0.5931
15 T 0.593T 0.5931T 0.5931 0.593T 0.5931 0.5931 0.5931 0.5931 0.5931 0.5931
16 T 0.593T 0.5931 0.593T 0.5931 0.5921 0.592I U.5921 0.5921 0.5921 0.5941
17 T 0.5921 0.5921 0.592I 0.5921 0.592I 0.5921 0.5921 0.5921 0.5921 0.5921
18 T 0.5921 0.592] 0.592T 0.5921 0.5921 0.5911 0.5911 0.5911 0.5911 0.5911
19 I 0.5911 0.5911 0.591T 0.5911 0.591I 0.5911 0.5911 0.5911% 0.5911 0.5911
20 I 0.5911 0.5911 0.5911 0.5911 0.5911 0.5911 0.5911 0.5911 0.5911 0.591L
21 T 0.5911 0.5911 0.590T 0.5901 0.5901 0.5901 0.590T 0.5900 0.5901 0.590I:
22 T 0.590T 0.5901 0.590I 0.5901 ©.5901 0.5901 0.5901 0.5901 0.5901 U.5901I
23 1 0.5901 0.590T 0.590I 0.590T 0.590T 0.5901 0.5901 0.590I 0.5901 0.5901I
24 1 0.590T 0.590I 0.590T 0.590T 0.590T 0.5901 0.5901 0.5%901 0.590I 0.5891
25 1 0.5891 0.589T1 0.589T (.589I 0.5891 0.589I 0.5891 0.5891 0.5891 0.5891
26 T 0.5891 0.589T 0.589I 0.5891 0.5891 0(.589I 0.589I 0.589I U.589I 0.5891
27 1 0.5891 0.589I 0.589I 0.5891 0.5891 (0.589I 0.5891 0.5891 0.5891 0.5851
28 1T 0.5891 0.589T 0.589T 0.5891 0.5891 0.5891 0.589T 0.5891 0.5891 0.5891
29 1 0.589T 0.589T 0.589I 0.589T 0.5891 0.5891 0.589I 0.5891 0.5891 0.5891
30 T 0.588T1 0.5881 0.5881 (.5881 0.5881 0.5881 0.5881 0.5881 (.5881 0.5881
o e e o S e [——=——- | siarions; [rrs==s T—=s=—= Lo ) B [i—=—~gis (et [oeesmmiomion 1
PARA 'TV/TE = INFINITO =—=-—==———————————=== > QM/QR = 0.584

CAUDAL DMAXINMO OBTENIDO POUR

FORMULA KACLONAL
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FACTOR DE EEDUCCION DEL CAUDAL FAXIMO OBTENIDC FOh FORMULA KACIONAL
A CAUDAL MAXIMO TKANSITADC POR EL VMETODO DE MUSKINGUM (QPF/CUK)

QM=CAULAL TEKANSITADO POR MUSKINGUM
Ck=CAULAL FORMULA KACIONAL

TV=TIEMPO DE VIAJE POR LA TUELKIA
TE=TIENPO DE ENTRADA AL PRIMER SUFNIDERO
TC=TIENPO DE CONCENTRACION

PAKA X= 0.30 Y (DLL-TC)/TC =-0.25

TV /TE

e e o e o . - o o T = - - - - - — = — - - = S St S T W Sm ow e S T G D T e e CE S M S S S W S S S M A S S S S S S S S ES S 65 S =S

Irmme] mmem Iemm———- T s o T g immion s oo i o Irmmmee I »r=gm= o Jommem Imemmm—— I
1.0001 0.9531 0.910I 0.8761 0.8481 0.8251 U.8061 0.7901 U.7761 0.7651
0.7551 0.7461 0.7381 0.7321 0.7261 0.7201 0,7151 0.7111 0.7071 0.7031
G.699T 0.6961 0.6931 0.691L 0.6881 0.6861 0.6841 0.682I 0.6801 0.6781
0.676T 0.675T U.674T 0.6721 0.6711 0.6701 0.b681 0.667L 0.6661 0.6651
0.6641 0.6631 0.6621 0.6611 0.6601 0.660I 0.659T 0.6581 0.6581 0.6571
0.656T 0.656T 0.655T 0.655T 0.6541 0.653T 0.653T 0.6521 0.6521 0.6511
0.651T 0.651T 0.6501 0.650T 0.6491 0.6491 0.6481 0.6481 0.6481 0.6471
0.6471 0.6471 U.6461 0.646T1 0.6461 0.6451 0.6451 0.6451 0.6441 0.6441
0.6441 0.6441 0.644T1 0.6431 0.6431 0.6431 0.6431 0.6421 0.6421 0.6421
0.642T 0.6421 0.6411 0.6411 0.6411 0.6411 0.6411 0.640T1 0.6401 0.6401I
0.6401 0.640T 0.640T 0.639T 0.639T1 0.639T 0.639T 0.6391 0.6391 0.6391
0.6381 0.638T 0.6381 0.6381 0.6381 0.6381 0.638I 0.6371 0.6371 0.6371
0.6371 0.6371 0.637T 0.6371 0.6371 0.637I 0.636T 0.6361 0.6361 0.6361
0.636T 0.6361 0.636T 0.6361 0.636T 0.6351 0.6351 0.6351 0.635I 0.6351
0.635T 0.635I 0.6351 0.6350 0.6351 0.6351 0.6341 0.6341 0.6341 0.6341
0.6341 0.6341 0.6341 0.6341 0.6341 0.6341 0.6341 0.6341 0.6341 0.6331
0.6331 0.6331 0.6331 0.6331 0.6331 0.6331 0.6331 0.6331 0.6331 0.6331
0.6331 0.633T 0.6331 0.633T 0.6330 0.6321 00,6321 0.632T 0.632I 0.6321
0U.632T 0.6321 0.6321 0.6321 0.6321 0.6321 0.6321 0.6321 (0.6321 0.6321
0.6321 0.6321 0.6321 0.6311. 0.6311 0.6311 0.6311 0.6311 U.6311 D.6311
0.6311 0.6311 0.631T 0.6311 0.6311 0.6311 0.6311 0.6311 0.6311 0.6311
0.631T 0.631T 0.631T 0.631I 0.6311 0.631T 0.6301 0.6301 0.6301 0.6301I
0.63061 0.630T 0.630T 0.6301 (.630I 0.630I 0.630I 0.630I 0.630I 0.6301
0.630T 0.6301 U.630I 0.6301 C.6301 0.630I 0.630I 0.6301 0.630T 0.630I
0.630T 0.630T 0.630T 0.6301 0.6301 0.6301 0.6301 0.6301 0.630I 0.6291
0.629T 0.6290 0.629L 0.6291 0.629T 0.6291 0.6291 0.6291 0.6291 0.6291
G.629T 0.6290 0.629T 0.629I 0.629T 0.6291 0.629I 0.6291 (.06291 0.6291I
0.6291 0.6291 0.629T 0.6291 0.629T1 0.6291 0.6291 0.6291 0.6291 0.6291
0.629T 0.6297 0.629T 0.6291 0.6291 0.6291 0.6291 0.6291 0.6291 0.6291
U.6291 0.629T 0.6291 0.6291 0.6281 0.628T 0.6281 0.6281 0.6281 0.6281
0.628T 0.628T 0.6261 0.628T U0.6281 0.628T1 U.6281 0.6281 0.6251 0.6281
vt Skl R i [ st Iumamse | et I[-—=—==- ) e [ s [=emm=e LoS——e I
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FACTOR DE KLDUCCION DEL CAUDAL AXINMO OLTENIDO POk rOKMULA KACIONAL
A CAUDAL ¢AXTIFMO TRANSITADO POK EL MLTODO DE BMUSKINCUM (QN/CK)

CM=CAULAL TRANSITADU POR MUSKINGUM
CR=CAUDAL FORMILA KACILONAL

TV=TTEMPO DE VIAJL POK LA TUBLKIA
TE=TTEMPO DE ENTRADA AL PKIMik SUMIDEKRO
TC=TIEMPO DE CONCENTERACION

DLL=DURACION DE LLUVIA

PARA X= 0.30 h § (DLL-=1C)/1TC = 0.00

1.000T 0.9621 0.9271 0.900T 0.8771 0.8581 0.8401 C.8261 0.8141 0.8031
G.7941 0.7851 0,7781 0.7721 0.7661 0.7601 0,7561 0.7521 0.7481 0.7441
¢.741T 0.7371 0.7341 0.7321 0.7291 0.7271 0,7251 0.7231 0.7211 0.7201
0.7181 0.7161 0(.7151 0.7131 0.7121 0.7101 0,7091 0.7081 0.7071 0.7061
0.7051 0.7041 0.7031 0.7021 G.7021 0.7011 0.700I 0.6991 0.6991 0.6981
0.6971 0.697T 0.6961 0.6951 0.6951 0.6941 0.6941 0.6931 0.6931 0.6921
0.6921 0.69]11 U.6911 0.690I 0.6901 0.689T 0.6891 0.6881 U.6881 0.6881
0,6871 0.6871 0.6871 0.6861 (0.6861 0.6861 0.6850 U.6851 U.6851 U.6851
0.6841 00,6841 (.6841 0.6841 0.6831 0.6831 0.6831 0.6831 U.0821 0.6841
0.6821 0.682T 0.6821 0.6811 0.6811 0.681l1 0.681l1 U.681ll1 0.6801 0.6801
0.6801 0.6801 0.6801 0.6801 (U.679I 0.6791 0.6791 0.6791 0.6791 0.6791
U.679I 0,6781 U.6781 0.6781 0.6781 0.6781 0.678L 0.6781 0.6771 C.6771
0.6771 0.6771 0.6771 G.677L 0.6771 0.6771 0.6761 0.6761 0.06701 U.676I
0.6761 0.6761 0.6761 G.6761 0.6761 0.6761 0.675I 0.6751 0.6751 0.6751
0.675T 0.6751 0.6751 0.675T 0.6751 0.6751 0.6751 0.6741 0.6741 0.6741
0.6741 0.6741 0.6741 0.6741 0.6741 0.6741 0.6741 0.6741 0.6741 0.6731
U.6731 0.6731 0.6731 0.6731 0.6731 0.673L 0.6731 0.6731 0.6731 0.6731
0.6731 0.06731 0.6731 €.6731 0.672I 0.6721 0.6721 0.6721 0.6721 C.6721
0.6721 0.6721 06.6721 0.6721 0.6721 0.6721 0.672I 0.6721 0.6721 0.6721.
0.6721 0.671I 0.671T 0,671 0.6711 0.6711 0.6711 0.671I 0.6711 0.6711
0.671T 0.6711 0.6711 0.671T 0.6711 ©,6711 0.6711 0.6711 0.6711 0.671T
0.6711 0.6711 0.670I 0.6701 0.670I 0.6701 0.6701 0.6701 0.6701 U.6701
0.6701 0.6701 0.6701 0.6701 0.6701 0.670I 0.670I 0.6701 0.6701 0.6701
0.6701 0.670T 0.6701 0.6701 0.670I 0.670I 0.6701 0,669 0.6691 0.6691
0.6691 0.6691 0.6691 0.6691 0.6691 0.6691 0.6691 0.669T 0.6691 0.6691
0.6691 0.669T 0.6691 0.6691 0.6691 0.6691 0.6691 0.6690 0.6691 0.6691
0.669T 0.6691 (0.6691 0.6691 0.6691 0.6691 0.6691 0.6691 0.6691 0.6691
0.668T 0.6681 0.668T 0.6681 0.6681 0.6681 0.6681 0.6681 0.6681 0.6681
0.6681 (0.6681 0.6681 0.6681 0.6681 0.6681 0,668T 0.6681 0.6681 0.6681
0.6681 0.6681 0.6681 0.6681 0.6681 0.6681 0.0681 0.6681 0.6681 0.6681
0.668T 0.6681 0.6681 0.6681 0.668T 0.6681 0.6681 0.6681 0.6681 0.6681
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FACTLOK

A CAUDAL 1

Cl=CAULAL

OR=

CAULAL

Tv=1TTENPO
TE=1T1LEMPO

TC=

FARSL X= 0.

LTEMPO

DL KREDUCCION

DEL CAUDAL MAXIMO OBTENTLG POUK

AXTEC TRANSITADC POR

TEANSTTADO POKR

FPORMILA

DE VIAJE POR

LA

EL METODO Dbt P

PUSKINGU M
RACTUNAL

TUBEK

TA

DE ENTHADA AL PRIMER SULNIDERO
LE CONCENTKACION
DLL=LUKACTON DE LLUVIA

30

Y

(ULL"TC)/TC = 0

TV /1L

«25
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USKINGUM (QM/QK)

FORKPMULA RACIONAL

A T ) e o T G Ay ot TR o i ot T et e v 4 Wt s i G | s T o s ) B D Bty o g oot B G s P ot Bt T S S e st o T W - - — . — " " — — -

18
19
20
2.1
22
23
24
25
26
27
265
29

30

o
~
e

!
i
i
i
—t

1.00U1
Uet 931
0.5411
U.8161
U.8041
079061
U.7901
07851
0.7821
U.780T1
Ga 7761
U.7761
Ue7741
U.7731
Ue 7721
G.7711
U 7701
0.7701
Ua7091
U. 7681
U.7681
.7671
Ue 7671
U.7661
UaT70661
U.7661
Us 7651
U. 7651
s 1651
Ue764T
Ue 7641

1.0001
U.885I
U381
(08161
0.8031
0.7951
Ua7891
U.7851
U.7821
U0.7801
6.7771
U0.7761
0.7741
0.7731
Ua 7721
0.7711
0.7701
Ua.7691
Ua7691
0.7681
U.7681
U. 7671
0.7671
Ue 7061
U.7661
Ua 70651
U. 7651
U. 7651
U. 7651
Ua7641
U.7641

0.
O.
Ue
Ue
Ue
Us
Ue
U.
Ue
U.
0.
0.
U.
(VR
U.
U
Ce
U
O
Ua
0.

Ue

9971
86781
5351
8141
8021
7951
7891
7851
7 &“ Z 1
7791
il 7d
7761
7741
7731
7721
7711
7701
76 91
7691
7681
1681
7671
7671
Tool
7661
165%
7651
7651
7651
Jod1l
76471

0.9811
Uat8721
U.8321
U.8131
O.801T
Ue 7941
U.7881
U 7841
0. 7811
0.7791
U.7771
0.7751
U0.7741
0. 7731
0721
D 77131
0.770T1
Ua 70691
07091
U. 7681
Ua 7681
U.7071
Joe 7671
Us7601
U.7661
Us 7651
Uil 51
Ua 7651
Ua 7651
0.7641
Ue 76041

—————— [—=mwme ] = e e |

FARA TV /TLH

= INFINITO

C.9641
U.8001
U.86301
0.8111
U.801T1
0.7931
U. 7881
0. 7841
0.7811
C.7791
0s 72771
0.7751
0.7741
U.7731
0.7721
0.7711
0.7701
Ue 7691
0.7691
U. 7681
Ua 76071
0.7671
07671
U.76061
U.76061
Ues 7651
. 7651
0. 7651
U.7651
O. 7641
U. 7641

0.9501
U.8611
O.8271
U.81u1l
0.800T
0.7931
0.7871
0.7841
U.781T
0.7791
Ua7771
Use 7751
0.7741
U.7731
0.7721
07711
U.7701
U.7691
U.7691
0.76061
Ua.7671
Ua 7671
Ue 70061
Us 7001
Ua 7661
U.7651
Ue 7651
U.7651
U.7041
Ue7641
U.7641

0.9350 0.9231
0.6561 (.8521
0.6251 0.8231
0.808T 0.8071L
0.7991 0.7981
0.7921 0.7911
0.7871 0.7861
0.7831 0.7831
0.7811 0.7801
0.7781 0.7781
U.7771 0.7761
0.7750 0.7751
0.7741 0.7741
U.7731 0.7721
U.7721 0.7711
0. 77LT 0. 7711
0.7701 0.770L
0.7691 U.7691
U.7681 U.7681
U.7631 0.7681
0.7670 0.7671
0.7671 0.7671
0.7661 0.7661
0.7661 0U.7661
U. 7661 U.7661
U.7651 0.7651
0. 7650 0.765I
U.765T U. 7651
U.7641 (.7641
0.7641 0.7641
G.7641 U.7641

U.8481
0.8211
0.8061
Ue 7971
Ua.7911
U. 7861
0. 7831
0.780I
Ua 7781
0.7761
Oa 7751
0.7731
Ue7721
07711
U.7701
Ue7701
Ue 7091
U.7681
U. 7681
Ve 7071
0. 7671
Ue. 7661
Ue 706061
U. 76061
Ue 7651
Ue 7651
C.7651
U. 7041
U. 7041

0.9021
U.8451
0.8191
U.8051
0.7971
0.7901
0.7861
0.7831
0.7801
vel781
Ue7761
07751
0.7731
0.7721
0.7711
0.7701
0.7701
U.7691
076081
Ua 7681
V7671
U.7671
Ue 7061
U.70601
U.706061
Ue 7051
0.7065I
U.7051
U.7041
0.7641
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FACTOER DL KELUCCLON DEL CAULAL MAXLEFC OBIENILC FCr FOURPULA KACIONAL
A CAUDAL EFAXINO TEANSITADC POR LL w~ETCDC DL MUSKINGUDM (QL/UK)

Ch=CAULAL TEANSITADO POK MUSKINGUAM
CR=CAUDAL FORMULA RACIONAL

TVv=1TTEsPO DE VIAJE POR LA TULLKIA
TE=TIENPO DE ENTKADA AL PKRIM:Ek SUNMIDERC
TC=1TE4PCO DE CONCENTRACION

DLL=DUKACION LE LLUVIA

PARA X= 0.30 Y (DLL-TC)/TC = 0.50

e e ot e o o e e Gt s S P S S S G S S B A e D B S o Gt B S B S e o Y G P e o e S e o St S e S o W P T G e e S R S S e o S S o e = SR SN S S S

T 0 1 1.000T 1.0001 1.000T 1.000T 0.9991 0.9921 0.9830 0.9761 U.968I 0.9611
I 1T 0.9551 0.9481 0.942T 0.9381 0.9330 0.9291 0.9250 0.9211 0.9171 0.9141
1 21 0.9121 0.9091 0.9061 0.9041 0.9021 0.8991 0.8971 00,8951 0.s931 0.8921
1 31 0.8901 U.Y89T (.8881 (,66861 0.8851 0.8841 0.8631 C.ss2l U.8BUI 0.8791
1 4 1 0.8781 0.8771 0.876I 0.6751 0.8751 0.8741 0.8731 0.8721 U.871I U.3711
I 51 0.870T C.870T 0.669T 0.568T 0.8681 0.8671 0.8671 0.8661 0.ub6l 0.865I1
1 61 0.8651 0.8641 0.8641 0.8641 0.8631 0.8631 0.8621 0.8621 0.8621 0.8611
I 7 1 0.8611 0.8601 0.860T 0.8601 0.8591 0.8591 0.859T 0.8581 0.8581 0.8581
1 61 0.8581 0.8571 U.8571 0.8571 0.8561 0.8561 0.8501 0.8561 U.8551 0.8551
1 9 1 0.8551 0.8551 0.8541 0.8541 0.8541 0.8541 0.5541 U.8531 0.8531 0.8531
110 I 0.8531 0.8531 0.852L 0.8521 0.8521 0.8521 0.8521 0.b511 0.851l1 0,8511
I 11 1 0.8511 0.8511 0.8511 0.u501 0.8501 0.8501 0.8501 0.8501 U.050T 0.8501
I 12 1 0.5501 0.5491 0.849T 0.84S1 0.6491 0.6491 0.8491 0.8491 0.8491 U.8491
1 13 I 0.8461 0.8481 0.8481 G.8481 0.8481 0.5481 0.8481 G.0481 U.8481 O.0481
1 14 1 0.8461 0.8471 0.8471 UG.s471 U.8471 0.8471 C.u471 0.8471 0.0471 0.8471
I 15 1 G.6471 0.8471 0.8461 0.8461 G.8461 0.8461 0.8461 U.o0d46l1 U.d40l O.od01l
1 16 [ U.5461 0.846T 0.8461 0.8461 0.6461 (.8461 0.8450 U.8450 0.0451 U.8451
1 17 T 0.8451 0.8450 0.8451 0.u450 U.8451 0.8451 0.8451 0.8451 U.8451 0.845I1
I 18 I 0.8451 0.8450 0.8441 U.8441 0.u8441 0.v441 0.8441 U.8441 U.844l 0.8441
1 19 1 0.8441 0.8441 0.8441 0.5441 0.8441 U.8441 0.8d440 0O.ud441° 0.8441 0.8441
1 20 I 0.8441 G.6441 0.86431 0.84317 0.8431 0.5431 0.8431 0.3431 U.0431 0.08431
I 21 1 0.86431 0.8431 0.8431T 0.8431 0.8431 0.8431 0.8431 U.8431 0.8431 U.B8431
1 22 1 0.8431 0.8431 0.843T 0.8431 0.8431 0.842I 0.8421 U0.8421 U.5421 0.8421
1 23 T 0.8421 0.6421 0.8421 0.8421 0.8421 0.8421 0.8421 0.84ZI U.8421 U.B421
I 24 T G.8421 0.8421 0.6421 0.6421 0.8421 0.8421 0.5421 0.v421 0.842I 0.8421
I 2571 0.8421 0.8421 0.8421 0.8421 0.842I 0.8411 0.8411 0.8411 0.8411 0.8411
I 26 T 0.6411 0.841T1 0.6411 0.8411 0.841T1 0.8411 0.841lI 0.841I U.0411 O.0411
1 27 1 0.8411 G.5411 0.6411 G.841T 0.8411 0.6411 0.8411 U.841L U.b411 0.841I
I 28 T 0.8411 0.8411 0.6411 0.5411 0.5411 0.5411 0.v¥411 U.04ll O.c411 0.8411
I 29 T G.6411 0.8411 0.8401 (G.8401 0.5401 0.8401 0.u8401 0.5401 0.8401 C.0401
I 30 I 0.840T 0.85401 0.8401T 0.840T 0.840T U.840I G.0d4UI 0.840I U.840T (0.840T
[ | s e L===s=s Tamrmeman= {08 o = L= o Tt 1-=-——- [ ===t Ty I
PARA TV /TE = ITNEINETIQ ——cs-—a-—rmssoaoseamain— > Ybk/Uk = U.833
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FACTOR DE ELDUCCLON DEL CAULAL BAXLINMC OBTENIDU POR FOKkMULA KACLIUNAL
A CAUDAL BMAXLIC TRANSITADU POR EL METCLO Db EUSKINCUN (QM/CR)

Ch=CAUDAL TEANSITADC POK FUOLKINGUM
CRk=CAUDAL FOKIULA RACIONAL

Tv=TI1LMPO LE VIAJE POK LA TUBEKIA
TE=118MPO DE ENTRADA AL PKRIFER SUMIDLLRO
TC=1TTLNPO DE COWNCENTKACION

CLL=DURACICWH DE LLUVIA

PARA 4= 0.30 Y (DLL-TC) /TC = (.75
TV /TE

1.0001 1.0061 1.000I 1.0001 1.000T1 1.0001 1.000T 1.000L 0.9971 0.9931

T 01

I 11 U.98Y1 0.Y841 0.Y81I 0.978L 0.9751 0.9711 U.9681 0.9651 0.9031 0.961I
I 21 U.9581 0.9561 0.9541 0.9521 0.9511 U.9491 0.9471 0.9451 U.9441 0.9431
1 3 1 0.9411 0.9401 0.9397 0.9381 0.9371 UG.9361 00,9351 (.9341 0.9331 0.9321
I 4 1T 049317 U.9311 0.9301 00,9291 0.9281 0.9281 (.9271 U0.92601 0.9261 0.9251
I 51 0.9241 0.9241 0.9231 0.9231 09221 0.9221 0.9211 0.9211 0.9211 0.9201
I 6 1 0.9201 U.9191 0.919T 0.9191 0U.918I U.Y18T 0.Yl8I 0.,9171 0.9171 0.9171
I 7 1 u.9161 0.9161 0.9161 0,9151 0.9150 0.9151 0.9151 0.,9141 0.Yl41 0.9141
1 61 0.9141 0.9131 0.9131 0.9131 0.9131 0.9121 0U.9121 0,9121 U.9121 0.9121
I Y91 0.9111 0.9111 0.9111 0.9111 0.9111 0.9%1l01 0.9101 0.9100 G.9101 0.9101
110 1 0.9091 0.9091 0.909T 0.9097 0.%09I 0.90Y1 U.908L 0.S08I 0.Y081 0.9081
I 11 T 0.9081 0.908T 0.9081 0.9071 0.9071 0.%071 0.9071 ©.9070 0.9071 0.9071
1 12 1 06.9061 U.Y06T 0.%061 0.9061 0.9061 U.9%061 0.906I 0.9%061 U.%0bl 0.9051
1 13 I 0.905I (.9050 0U.9051 0.9051 U.9051 0.9051 0.9051 0.905I 0.5051 0.5041
1 14 I 0.9041 0.9041 0.9041 0.9041 0.%041 €.9041 0.9041 0.9041 0.9041 0.9041I
1 151 0.9041 0.9041 0.9031 0.9031 0.903I 0.9%03T 0.9031 0.9031 0.9031 0.9031
1 16 1 0.9030 0.9031 0.%031 0.9031 0.9031 0.%03I 0.9031 0.903T 0.9021 0.9021
I 17 1 0.9021 0.9021 0.9021 0.9021 0.902T1 0.9021 0.902I 6.9021 0.9021 0.9021
1 18 T 0.9021 0.9021 0.9%02I 0.9021 €.9021 0.9021 0U.%021 G.9011 0.901I 0.9011
119 1 0.901T 0.9011 0,901l 0.9%011 0.9011 0.9011 C.40lT 6.9011°0.9011 0.Y90lT
1 20 I 0.901T €.9%011 0.901I C.9%01! 0.901T 0.9011 0.9011 0.9011 0.9011 0.9011
1 21 1T 0.9011 G.9001 0.9%00T 0.9001 0G.9001 U.9001 0U.9U0I U.90U0T 0.500@ U.S5001
1 22 1 0.9001 0.9001 G.9%001 0.%00I 0.9000 U.900T U.900T G.900T U.S001 0.H001
I 23 1 0.9001 0.9%00T U.Y%CGOT 0.9001 0.Y%GUI U.9000 U.9U0L1 (0.9001 U.90UI U.9001
T 24 T G.9001 0.8991 U.899T U.H9S91 0.8Y91 0.8Y9L 0U.8991 U.8Y99L 0.8991 U.b991
1 251 0.899L 0.8991 0.85991 0,899 0.6991 0.5991 U.899T 0.8991 G.8990 0.8991
1 26 T U.8991 0.8Y91 C.6Y991 0.86991 0.8991 U.8991 0U.0991 U.899L L.BYIT U.8Y91
1 27 1 0.699T 0.8Y991 U.899T 0.89%0 €.89ST 0.8991 0.8991 0.8991 (.8991T U.8Y9I
1 28 1T U.8Y8T 0.898T (G 6981 (.B8Y81 U.8981 U.6961 U.898L G.8981 U.898T U.B89YBI1
1 29 I 0.8981 G.598T 0.8981 U.86981 U.8981 0.8981 0O.b0981 U. QUOI U.S%bl U.8981
I 30 T 0.8981 0.8%1 0.898T U.09381 U.5951 0.8981 U.B981 0U.6961 U.b98L 0.8981
I
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A CAUDAL

C=CAULAL
Crk=CAULAL

IV=11EMPO

' TE=LTEMNPO
TC=T1LMNPO
DLL=CURACI

' PARA X= 0.
II 1 0,01
Troammm [ oo e e 1

l' I 01 l.00UlL

1 11 1.0001

1 21 C.9881

I 31 0.9761

| |' T 4 1 0.9681
1 5 I 0.9631

I 6 1 0.9591

| |I I 71 0.9561
I & 1 0.9541

| 1 91 0.9521
| 1 16 1T 0.9501
| Il I 11 1 0.9491
| I 12 1T 0.9481
z 1 13 1 (¢.9471
| |' I 14 1 U.9471
| 1 15 1 0.9461
| 1 16 T (.9451
? l I 17 1 0.9451
| 1 18 1 .9441
_ I 19 1 ¢.9441
I 20 T 0.9441

Il I 21 I 0U.9431

: 1 22 1 0.9431
1 23 1 0.9431

ll 1 24 1T (.9421
1 25 1 0U.9421

| I 26 T C.9421
| I 27 1 0.%421
l I 28 1 0.9421
I 29 1 0.9411

, I 30 T 0.9411
I T 1
. FAEA

[

AAL MU

TRANSTITADC FUK

FORIMULA
DE VIAJ

I, POK

LA

b L

FUSKINGU I
KACTONAL

DL ENTKADA AL PERIMsK

DL
ON

30

0001
0001
9861
9751
9671
9631
9591
9561
9541
9521
9501
9491
9461
9471
L9471
9461

Y451

0.
J. 9431
0.9431
0.9421
0.8421
0.9421
J. 0421
0.9421
U0.9411
O0.u9d11

1

v /1L

Y

1.0001
1.0001
U, 9851
U. 9741
0.9671
0. 9621
U. 9591
Us 9561
U. 9541
0.9521
Ue. 9501
U. 9491
0.9461
U. 9471
U. 9461
0. 9461
U. 9451
Ue 9451
0.9441
U. 9441
Ge. 9441
0.9431
(0.9431
9431
9421
9421
G421
G421
9411
411
9411

[INFINTTIO

CONCENTRACTON
DE LLUVIA

(DLL-1C) /TC

05 ¢
0.9731
U0.966T1
0.9621
0.9581
0, 9561
0.9531
U.9511
0+ 9501
0.94°1
U.9481
U.9471
Ve 9461
U.9461
0.9451
U.9451
0.9441
G.9441
0.9441
U.9431
0.9431
U.%431
0.9421
0.2421
0.8421
0.9421
Ue941lL
U.9411
0. 9411

TUBEKRLA

SUMIDE K

1

1,0001
0.9981
0.4821
0.9731
0.9661
0.9611
0.9581
U.9551
0.9531
Ue Y511
9501
9491
9481
9471
9461
9461
G451
9451
5441
9441
9431
9431
9431
5431
9421
G421
9421
9421
9411

o
.

OO O OO OO0

ETOLU DL

o

.00

1.0001
0.9971
0.9811
0.9721
0.9651
U0.9611
0.9581
0.9551
0.Y531
0.9511
U.950T1
U.9491
Ue Y4081
U.9471
0.9401
Ue Y4061
U.9451
0.9451
0.9%441
0.9441
U.9431
U.9431
0.9431
U.9431
U.9421
0.9d21
0.6421
0.9421
U.8411
Ue941T
U941t

fuSklncul

1.0001
0.9951
U.4Y80T
0.9711
0.9651
0.9611
0.9571
0.9551
U.9531
0.9511
0.4501
0.9481
UaudB1
0.%471
U.94601
Ue.Y4abl
0.9451
0.9451
0.9%441
0.9441
0.9431L
0.9431
Ue9a3Il
0.9431
0.9421

L0421
0.9421
UaYull
Ueudll
0,941l
Ue 411

o o o

C.
0.9791
0.9701
0.9641
0.9601I
0.9571
04,9551
U.9531
0.9511
U.49491
U.9481
0.9481
Ue9471
U.9461
U.9401
0.945I1
UeY9451
0.9441
U.9441
0.9431
0.9431
U.9431
0.9421
U.9421
0.9421
0.9421
1. 2421
0.941I1
U941l
Uo.941l
[

(QM/0R)

0.97861
0.9691
0.9641
0.9601
0.9571
0.9541
U.ub21
0.9511
U.9491
U.94861
0.9471
G.9471
U.9401
U.yasl
Ue 9451
U.9451
0.9441
*0.9441
U.Y431
U.%431
Ue9431
0.9421
(.9421
L.9421
UG.9421
UeY421
U941l
0.9411
C.Y4ll

FACTOK DE KEDUCCION DEL CAUDAL BAXLMO UBIEWIDC pUK FOKRMULA RACIONAL
TRANSTTADU POk

.-._..-.._—-‘-.._..........._.._-—...._....._..__._....-—.........-_...—..—.-—._.-....__....—._.—.——._.-..........__......_..—_._.._._..._...._..-___....—_.-.—-—_.

1.0001
0.9901
0.9771
0.9691
0.9631
0.9601
0.9571
U.9541
0.9521
0.9511
U.9491
0.94061
0.9471
0.9471
U.94601
0.9451
U.9451
Uevd4l
0.9441
0.9441
0.9%431
U.9431
0.9431
0.9421
U.u9421
Ue.yd2l
0.v421
0.u421
0.9411
0.9411
0.9411
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FACTOR DE REDUCCICN DEL CAULAL BAXING OuTENRIDC POEK FOLMULA KACIONAL
A CAUDAL MAXIM> TEANSITALCO POR EL MLTODO DE MPUSKINGUN (QM/CK)

CM=CAUDAL TERANSITALU POR MUSKINCUR
CrR=CAULAL FORMULA KACIONAL

TVv=TTLMPO DE VIAJL FPOL LA TUBLKLA
TE=1TENMPO DE ENTHRADA AL PRIMLER SUGTLBEKRO
TC=1T1EMFO DE CONCENTRACION

CLL=LURACICN DE LLUVIA

PARA R= (.40 X (DLL-1TC)/1TC =-1.00

TV /TE
r ¢,01 0,01 0,21 0,31 0,41 0,51 0,61 0,71 0,81 0,91
S P —— Iemmm—— S | QR ) PR ) | TR GRS [ e 5
0 1 1.000T 0.6731 0.8241 0.7911 0.770T 0.7541 (.7441 0.7351 0.7291 0.7221
1 1 U.7181 U.7141 U.7111 0.70&l U.7051 0.704L 0.7021 0.7001 UG.6991 0.6971
2 1 U.6961 0.695T G.6941 0.6931 0.6931 0.6921 0U.6Y21 0.6911 U.6901 0.6901
1 1 U.68Y1 0.6891 U.688L (.6881 0.6871 0.6871 0.6871 (.6861 0.6861 U.686l1

1

I

1

1 I

1 1

1 L G.6861 0.6861 U.686L1 U.685T U.685T U.6851 U.6650 U.6851 U.b851 0.6841
1 1 0.6841 0.6841 0.6841 0.684T 0.6841 0.6841 0.6631 0.6831 0.6831 0.6831
1 61 0.6831 0.6831 0.6831 0.6831 0.6821 0.6821 0.6821 0.6821 0.6821 0.682I
1 7 1 0.6821 0.6821 0.682T 0.6821 0.6821 0.6811 U.681T 0.6811 C.6811 0.6811
I 81 U.6811 0.681T 0.681T 0.681T 0.6811 0.681T 0.6811 0.681T 0.6811 0,681
1 91 0.6811 0.6811 C.6811 U.681T 0.681T1 (.6811 G.681T U.681L 0.6811 0.6811
110 1 0.6811 0.6811 0.680T U.6801 0.6801 0.680T 0.6601 0.680T 0.6801 U.6801
111 1 0.6801 0.680T 0.680T 0.680T 0.680T 0.6801 0.6601 0.680T 0.6801 0.680T
112 1 6.6801 0.680I 0.680T 0.6801 0.6801 0.6801 U.680T 0.6801 U.680T 0.68UI
I 13 1 0.6801 0.680T 0.680T 0.0801 0.680T G.6800 0.680L 0.6801 C.680I 0.6801
1 14 1 0.6801 0.6801 U.680T 0.6801 0.680T U.6801 0.6801 0.6801 U.6801 0.68U1
T 151 0.6800 0.680T 0.6801 0.6801 0.6801 U.680L C.6801 0.680T 0.6801 0.6801
116 I 0.680T 0.6801 U.680T 0.680T 0.680T 0.6801 U.680I 0.680T U.680L1 0.6801
I 17 1 0.6801 0.6860T 0.6800 0.660T 0.6801 0.6801 0.6791 0.6791 U.6791 0.6791
I 18 T 0.6791 0.679T 0.6791 0.6791 0.67%T G.679L 0.079T 0.6791T 0.6791 0.6791
I 19 T 0.6791 0.679L 0.6791 6.6791 0.679T 0G.6791 0.679T 0.6791°0.6791 0.6791
T 20 1 0.679T 0.6791 0.679T 0.6791 0.679T 0.6791 0.0791 0.6791 (G.6791 0.6791I
1 21 T 0.6791 0.6791 0.679T 0.679L 0.679T U.6791 0.6791 (.6791 0.6791 0.67¢I
1 22 I U.679T 0.6791T 0.679T 0.6791 0.6791 0.6791 0.6791 0.6791 0.6791 0.6791
I 231 G.679T 0.679T 0.6791 U.6791 0.6791 0.6791 0.6791 0.6791 U.6791 0.6791
1 24 1 0.6791 G.6791 0.6791 0.679T 0.6791 0.6791 0.0791 0.6791 (.6791 0.6791
I 251 0.679L0 0.679T 0.679T U.6791 U.6791 0.6791 0.679T 0.6791 0.6791 0.6791
126 T 0.679T 0.679T 0.679T 0.6791 0.6791 0.6791 0.6791 U.679T 0.6791 0.6791
1 27 1 0.6791 0.679T 0.679T 0.6791 0.6791 0.6791 0G.6791 0.679L 0.6791 0.6791
T 28 1 0.679T 0.6791 0.679T 0.679T 0.679T 0.6791 0.6791 U.6791 U.679T 0.6791
1 29 1 0.679T 0.679T 0.6791 0.679T 0.6791 0.6791 0.6791 0.6791 C.6791 0.6791
I 30 1 U.6791 0.679T G.679T 0.679T 0.67ST 0.6791 0.679T 0.679I U.0791 0.6791
e T I | [ [ e [ == | [ I

PARA TV/TE = INFINITO —=————m=———==—o——————— > QM/QR = 0.679
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FACTOR DE KELUCCION DEL CAUDAL tAXINCG OBTENIDO POR FORMULA RACTUNAL
A CAUDAL FAXIMG THRANSLTALO FOR EL FETOLC UE PUSKINGUE (QF/QK)

Cl=CAULAL TEANSTTALU POK MULKINGUE
Ok=CAULAL FOKMULE KACIONAL

TV=TTEMFO DE VIAJE POR LA TUBLRIA
TE=TIEMPO DE ENTKADA AL PRIMzk SUKIDERO
TC=TILNMPO DE CUNCENTRACION

DLL=DURACION DE LLUVIA

PARKA X= 0.40 Y (DLL-TC)/TC =-0.75

TVvV/Th

r o,01 0,11 0,21 0,31 0,41 0,51 0,6 T 0,71 0,81 0,91
s vt [ e e e T —emmemeee [ [ = I I [~ e Tiemisrenmmens Lot —mvaes I
I 1.000T 0.9221 0.863T 0.822T 0.7931 0.7721 0.7561 0.7441 0.7341 0.7261
I 0.7201 0.715T 0.7111 0.708T1 0.705I 0.7031 0.7G1lT 0.7001 0.6981 0.697I
I 0.6961 0.695I 0.694T 0.693T 0.6921 0.6921 00,6911 0.6901 0.6901 0.6891
I 0.6891 0.6881 0.6881 0.6881 0.6871 0.6871 0.6871 0.6861 0.686I 0.686I
1 0.6861 0.685I 0.6850 0.6851 0.6851 0.6851 0.6841 0.6841 0.6841 0.6841
I 0.6841 0.6841 0.6831 0.6831 0.6831 0.6831 0.0831 0.6831 0.6831 0.6831
I 0.683T7 0.6821 0.682T 0.6821 0.6821 0,6821 0.6821 0.6821 0.6821 0.6821
I 0.6821 0.6821 0.6821 0.6821 0.6811 0.6811 0.6811 0.6811 0.6811 0.6811
I 0.6811 0.6811 0.6811 0.6811 0.6811 0.681I 0.6811 0.6811 0.681I 0.681I
I 0.6811 0.6811 0.6811 0.6811 0.681T 0.6801 0.6801 0.680I 0.6801 0.6801I
1 0.680T 0.6801 0.680I 0.680T 0.680T 0.680I 0.6801 0.680I 0.6801 0.680I
I 0.6801 0.6801 (.6801 0.6801 0.680I 0.6801 0.680I 0.680I 0.680I 0.6801
1 0.680T 0.6801 0.6801 0.680I 0.6801 0.6801 0.680T 0.6801 0.6801 0.6801
13 1 0.680I 0.6801 0.680I (0.6801 0.6801 0.0801 0.6501 0.680UI 0.6791 0.6791
1 0.6791 0.6791 0.679T 0.6791 0.6791 0.679L 0.6791 0.6791 0.6791 0.6791
I 0.6791 0.6790 0.679L 0.6791 0.6791 0.6791 0.6791 0.6791 (.6791 0.6791
[ U.679T 0.6791 U.679L 0.6791 0.6791 0.6791 0.67%1 0.06791 C.6791 U.6791
I 0.6791 0.6791 0.67Y9T 0.679T 0.679T 0.6791 0.6791 0.679I 0.679L 0.6791
[ G.679T 0.6791 0.679L 0.6791 0.5791 0.6791 G.6791T 0.6791 0.6791 U.6791
I 0.6791 0.6791 0.679L €.679L 0G.6791 0.6791 U.6791 0.6791 V6791 0U.6791
I 0.6791 G.679T 0.6791 0.6791 0.6791 0.6791 0.6791 0.6791 0.6791 0.6791
[ 0.6791 0.679L UG.6791 U.6791 0.6791 0.6791 0.6791 0.6791 0.0791 U.679I
[ 0G.679T1 0.679L 0.679L 0.6791 G.6791 0.6791 U.0791 0.679T 0.6791 0.6791
[ 0.6791 0.679T CG.€79L 0.6791 U.6791 0.6790 U.079T U.6791 U.6791 0.6791
1 G.6791 0.6791 G.6791 0.079T 0.6791 0.6791 U.6791 U.6791 0.67S1 0.6791
[ G.6791 0.6791 0.67¢T U.679T 0.6791 0.6791 U.679L 0.6791 0.6791 0.6791
1 U.6791 0.679T 0.6791 G.67Y91 0.679T 0.6791 0.679T 0.6791 U.6791 0.0791
1 U.679T 0.679L 0.6791 0.679L 0.6791 0.6791 0.678T 0.678T 0O.0781 0.06781
I 0.6781 0.6761 0.678T (.078T 0.6781 0.6781 0.6781 0.6781 U.0781 U.6781
I 0.6761 0.678T 0.6781 U.678L 0.6781 0.6761 0.6781 (.6781 U.b781 0.0781
I 0.6761 0.6761 0.6781 0.6781 0.6781 0.6781 0.6781 0.678L U.6781 U.6781
et il Rt S bl I = = e e B [rsmeeties [smimeeni I———e—e [ 1

Pt bl b el et gt e bt et b bt b o] b b el et e ped bl bl bl bed bt b el e ] ped b e b
b
NS

PARA TV /TE:= INEINITO . =—=ecsmismommmomme > QM/QR 0.678
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FACTOKk DE REDUCCION DEL CAUDAL MAXIMU OBTENILO POK FORMILA RACIONAL
A CAUDAL MAXIMO TRANSITALGC PUR EL METODC DE MUSKINGUI (QM/UR)

Cr=CAUDAL TKANSITADO POR MUSKINGUR
CR=CAUDAL FORMILA RACIOWAL

TV=TTEMPO DE VIAJL PCR L& TUBERLA
TE=1TIEMPO DE ENTEKADA AL PKIMuR SUNMIDEKO
TC=1TTEMPO DI CONCENTRACION

DLL=DURACION DE LLUVIA

PARA X= (.40 Y (DLL-1C)/TC =-0.50

. et et o 4 e et Pt S P e ot A e D e S S A S e S A T e e T D oD e T o o G o> Tl D S oSS ® T Sk B b D e b D SB B® Sk B b d b b b S b G = o D =2

[
L
I 1.0001 0.9491 0.9071 0.8731 0.8461 0.8251 0.8081 0.7941 0.7831 0.7731
I 0.7651 0.7581 0.7521 0.7471 0.7421 0.7391 0.7351 0.7321 0.7291 0.7261
1 0.7241 0.7220L 0.7201 0.7181 0.7170 0.7151 0.7141 0.7121 0.7111 0.7101
I 0.7091 0.7081 0.7071 0G.7071 C.7061 0.7U5T G.7041 0.7031 0.7031 0.702I
I 0.7021 G.7011 ©.7011 U.700T 0.7001 0.6991 UG.699L UG.699T 0.6981 0.69b1
I U.6971 0.6971 0.697L U.6961 0.6961 0.6961 UV.6961 U.6951 0.6951 0.6951
I 0.6951 0.6Y951 U.6941 0.6941 0.6941 0.6941 0.6941 0.6931 0.6931 0.6931
1 U.6931 0.6931 0.6921 0.0921 0.692T 0.6921 0.,6921 0.6921 0.6921 0.6911
[ 0.691T 0.6911 0.6911 0.6911 0.691T 0.6911 0.6911 0.691L 0.6901 0.6901
I 0.6901 0.690T 0.690T 0.690T 0.690T 0.690T 0.6901 0.6901 0.6901 C.0891
1 0.689I 0.6891 0.689T 0.6891 0.689T 0.6891 U.6891 0.6890 0.689T 0.6891
I 0.6891 0.6891 0.689T 0.6891 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881
I 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881 0.6881
[ 0.6881 0.6881 0.6881 0.6881 0.6871 0.6871 0.6871 0.6871 0.6871 0.6871
1 U.687T 0.6871 (G.6871 0.6871 C.6871 0.6871 0.6871 0.6871 0.6871 U0.687I
15 T UG.6871 0.6871 (.6871 0.687I 0.6871 0.6871 0.6871 0.687I 0.6871 0.6871
1
1
L
I
I
L
I
I
I
b
L
I
L
I
1

d el bt b bt e et et bt et bt d Bt
<

0.6871 0.6871 0.6871 (.6871 0.6861 0.6861 0.686I 0.6861 0.6801 0.6861
0.6861 0.686T 0.6861 0.686T 0.6861 0.6861 0.6861 (.6861 O.o861 0.6861
0.6861 0.6861 0.6861 (0.6861 0.6861 0.6861 U.6861 C.6861 0U.6861 0.6861
0.686T1 0.686T U.6861 0.6861 0.6861 0.6861 0.6861 U.6861 0.0861 0O.b86l
(.6861 0.6861 0.6861 0.6861 U.6861 C.6861 0.6861L 0.6861 0.6861 U.6861
U.6861 0.6861 (.6861 0.686L 0.6861 0.6561 0.685I 0.6851 0.6851 0.6851
0.685T 0.6851 0.6851 0.6851 0.6851 0.6851 U.ot50 0.6851 0.6851 0.6851
0.685T 0.6850 (.6850 0.6851 0.6851 0.6851 0.6850L 0.6850 0.6851 0.6851
0.6851 0.6851 U.685I 0.6851 0.6851 0.6851 0.6850L (.6851 0.6851 0.6851
0.6851 0.6850 (.6850 0.685L 0.6851 0.6851 0.685I (.6851 0.6851 0.6851
G.6651 0.6851 0.685I 0.6851 0.6851 0.6851 0U.6851 U.6851 U.6851 U.6851
0.6851 0.6851 0.6850 0.6851 0.68501 U.6851 U.6851 0.6851 U.6851 0.6851
U.6851 0.6850 (.685I UG.08501 0.6851 0.685L U.6b51 U.06851 U.6851 U.6851
0.685I 0.6851 U.685I 0.6851 0.6851 U.6550 0.6651 C.6851 U.0851 0.6851
0.6851 0.685T G.6850 0.0851 0.6851 0.6851 (.6:51 U.0851 C.6541 (U.6841
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FACICK DL REDUCCION DEL CAULAL MAXIMU OBTENLDC POR FCKLULA KACLONAL
A CAUDAL FAXTIHMO THANSITADO POL LL ®BTOGLO Db FUSLINGUE (QLH/QGK)

Ch=CAUDAL TERANSTTADO FOK MUSKINGUD
Ck=CAULAL FORMULA EKACIONAL

TV=TTEMFO DE VIAJL POk LA TURBEKTA
TE=TIELMPC DE ENTRADA AL PLIIMEK SUNIDELRO
TC=T1Et+FC DL CORCENTKACLON

DLL=DURACION DE LLUVIA

FARS X= 0.40 h 4 (DLL-1C)/TC =-0.45

1TV /TE

— e e e e et 7ot ot D e S e B P S B B B TP B P D e B S S b S e S D S G S B Pelh ©a T S S T WD e TR D S P T T T e T U S D e SD D D Sk ©eP S =B e h ok p =D > o8

0.7171 0.7171 0.7171 (.717T 0.7171 0.7171 0.7171 0.7171 0.7171 0.7171
0.7171 0.7171 0.7170 G.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./lol 0.7161 0.7161 0.7161I

30 T 0.7161 0.7161 0.7161 0.716T 0.7161 0.716I 0.716I1 0.7161 0.7161 0.7161
il [ e T e e T——mmm [—————- R [=mmrmm] e m e = [ mm m [————m= L

I 01 1.0001 0.4%65I 0.931T 0.9061 0.8841 0.8661 0.u5511 0.8381 0.8270 0.8181
I 11 G.8101 0.803T 0.7970 0.7910 0.7871 0.7831 0.7781 0.7751 U.7721 0.7701
1 21 0.7671 0.7641 0.762T 0.760T 0.7591 0.7571 0,7551 0.7541 0.7521 0.7511
I 31 0.7500 G.7491 0.7481 0.7471 U.7461 U.7451 0.7441 0.7431 (.7421 0.7411
I 4 1 0.7401 ©.7401 0.7391 0.7390 0.7381 0.7381 0.737L 0.7371 0.7361 U.7361
I 51 0.7351 0G.7351 0.7341 0.7341 0.7341 0.733I 0,7331 0.7321 0.7321 0,7321
I 6 1 0.7311 0.7311 0.7311 0.7301 0.7301 6.7301 0.7291 0.7291 0.7291 0.7291
1 7 [ 0.7291 C.7261 0.7261 (.7281 0.7281 0.7281 0.7271 0.7271 0.7271 0.7271
I & 1 0.7271 0.7261 U.7261 (.7261 0.7261 0.7261 0.7261 0.7261 0.7251 0.7251
I 9 T 0.7251 U.7251 U.7251 0.7250 0.7251 0.7250 0.7241 0,7241 U.7£41 0.7241
T 10 T 0.7241 0.7241 U.7241 0.7241 0.7231 0.7231 0.72317 0,7231 0.7231 0.7231
T 11 T7°0.7231 07231 0.723L 047231 047221 0.7221 07221 07221 (.72210.7221
I 12 1 0.722T 0.7221 0.7221 0.7221 0.7221 0.7221 0.7211 0.7211 C.7211 O.7211
T 13 1 0.7211 0.7210 0.721T 0.7211 0.7211 0.721T 0.7211 0.7211 G.7211 0.721I
1 14 1 0.7211 €.7201 0.7201 0.7201 0.7201 0.7201 0.7201 0.7201 0.7201 0.7201
115 1 U.720T 0.7200 0.7201 0.7201 0.7201 0.7201 0.7201 0.7201 0.7201 0.7191
116 1T U.7191 0.719T 0.7191 0.7191 0.719I 0.719T 0.7191 0.7191 0.7191 0.7191
1 17 1 U.7191 0.7197 G.719T 0.71%T 0.7191 0.719T 0.7191 0.7191 G.7191 0.7191
118 I 0.7191 0.719T 0.7191 0.7191 0.7191 0.7191 0.7191 0.7191 0(.7181 U.7181
1 19 1 0.7181 0.718T 0.718T 0.7181 0.7181 0.7181 0.71861 0.7181 0.7181 0.7181
I 20 I G.7181 0.718T (.7181 G.71801 0.7181 0.7181 0.7181 0.7181 0.7181 0.7181
I 21 T 0.7181 0.71&0 C.7181 0.7181 0.7181 0.7181 0.7181 0.7181 0.7181 0.7181
1 22 T G 7181 0.7161 0.7181 0.7151 0.7181 0.7181 0.7181 0.7181 ©.7181 0.7181
I 231 G.7171 €.7170 0.717T 0.717T 0,7171 06.7171 0.71701 0.7171 0.7171 0,7171
I 24 T 0.7171 0.7171 U.7171 €¢.7171 0.7171 0.7171 U.71701 0.7171 0.7171 0.7171
1 2571 0.7171 0.7L701 0.7171 0.7170 0.7171 0.7171 0.7171 0.7171 (.7171 C0.7171
1261 0.7171 0.717T ©.7171 0.7171 0.7171 0.7171 G.7171 C€.7171 0.7171 0.7171
I 1

I I

I I

T

1
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' FACTOK D REDUCCION DEL CAUDAL FAXIMC OBTENIDO POR FOKMULA RACIONAL
A CAUDAL IAXIM) TRANSITADO POE EL METODO DE MUSKINGUN (QM/CR)
Cl=CAUDAL TKANSTTADO POR MUSKINGUM
' OR=CAUDAL FORMILA RACTIONAL
TV=TTEMPO DE VIAJE POK LA TUBEKIA
TE=TTEMPO DE ENIKADA AL PRIIMEK SUMIDEKRO
l TC=11EMPO DE CONCENTKACION
DLL=DURACION DE LLUVIA
I PAKA X= 0.40 Y (DLL-1C)/TC = 0.00
: I'V/TE
|' { 9,01 0,L1 ¢,21 0,31 0,41 0,51 0,61 0,71 0,61 0,91
[ [ e [ oo mnm R T | R [ e e [ e [ e [ | R I
I 0T 1.0001 0.9731 0.9471 0.926I 0.9101 0.8941 (.5811 0.8711 0.8611 0.8531
l I 1 I 0.8461 0.8391 0.8341 0.8291 0.8241 0.8201 0.8161 C.8131 U.8111 0.8081
1 21 0.8051 0.803L 0.500I 0,796 0.7971 0.7951 0.7941 0.7921 0.7911 0.7891
I 31 0.7881 0.7871 0.7850 0.7841 0.7831 0.7821 0.7820 0.7811 0.7801 0.7791
1 4 1 G.7791 G.7781 0.7771 0.7771 0.7761 0.7761 0.7751 0.7741 0.7741 0.7731
l' 1 51 0.773T 0.7721 0.7721 G.7711 0.7711 0.7701 0.7701 0.7701 0.769T 0.7691
1 61 0.7681 0.7681 0.7681 0.7681 0.7671 0.7671 0.767L U.7671 0.7661 0.7661
T 7 1 0G.7661 0.7661 0.7651 U.7651 U.765T1 0.7651 U.76501 0.7641 0.7641 0,7641
ll I & I U.7641 0.7641 0.7631 0.7631 0.7631 0.7631 0.7631 0.7631 0,7621 0.7621
1 9 1 0.7621 0.7621 0.762T 0.7621 U.7621 0.7611 0.7611 0.7611 0.7611 0.76ll
[ 10 I 0.7610 0.761T G.7610 0.7601 U.760T 0.7601 0.7601 U.7601 0.7601 0.76U1
l I 11 I 0.7601 0.7591 0.7590 0.7590 0.7591 0.7591 0.759T 0.7591 0.7591 0.7591
1 12 [ 0.7591 0.7561 0.758T U.7581 0.758T1 0.7581 0.7581 U.7580 0.7581 0.7581
I 13 1 0.7561 0.7581 0.7581 0.7571 0.757L 0.7571 0.757L 0.757L 0.7571 0.7571
1 14 1 0.7571 0.757T 0.757L 0.7571 0.7571 0.7571 0.7571L 0.7561 0.7561 0.7561
' I 15 T U.7561 0.756L G.7561 U.7561 0.7561 0.7561 0.7561 0.7561 U.7561 0.7561
I 16 T 0.7561 0.7561 0.7561 G.7551 0.7551 0.755[ 0.7551 0.7551 0.7551 0.7551
I 17 1 0.7551 U.7550 U.7551 0.755I 0.7551 0.755L 0.7551 0.7551 0.7551 0.7551
lI 1 18 T U.755T 0.7551 G.7550 0.7551 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541
T 19 T 0.7541 0.7541 0.75417 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541
1 20 I U.754T 0.7541 U.7541 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541
[ 21 T G.754T 0.7541 0.754T 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541 0.7541
l 1 22 1 0.7541 0.7541 0.7531 0.7531 0.7531 0.7530 0.7531 0.7530 0.7531 0.7531
I 23 I 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0:7531 0.7531.0,7531 0.7531
1241 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531
l I 251 0.753T (.7531 0.7531 0.753F 0.7531 0.7531 0.753I 0.753I 0.7531 0.7531
I 26 T 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531 0.7531
I 27 I 0.753T U.7531 0.7531 0.7531° 63531 0.7531.0.7531. 0.7521. 07521 0.7521
. 128 T G.752T 0.752I 0.7521 0.7521 0.752F 0.7521 & 7521 0.7521 0.75210.7521
I 29 1 0.7521 G.7521 0.7521 0.7521 0.7521 0.7521 0.7521 G.7521 ©.7521 0.7521
I 30 I 0.7521 0.752T 0.7521 0.7521 0.7521 0.7521 0.7521 0.752@1 0.7521 0.7521
| I e B  C— [ e | G [ R [~ [ e [ = e 1
; l PAKA TV/TE = INFINITO ————m——mmm——mem—m———— > QN/QR = 0.747
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FACTOK Db REDUCCION DEL CAUDAL MAXIMO OBTENIDU POK FOKMULA KACIONAL
A CAUDAL [FAXIMO TRANSITADU POK EL METODO DE MUSKRINGUE (QN/QR)

CM=CAUDAL ‘IEANSITADC POR MUSKINGUD
Ck=CAULAL FORMULA KACIONAL

TVv=TTLNPO Db VIAJE POk LA TUBLEKRLA
TE=TIEMPO DB ENTKADA AL PRIMLK SUNIDEKO
TC=T1ENPO DE CONCENTRACION

DLL=DURACION Db LLUVIA

FAKA X= 0.40 Y (DLL-1C)/TC = 0.25

TV/TE

{i ¢,01 6,11 U,21 0,31 0,41 0,51 061 0,71 0,81 0,91
Lme st s [ asmnsnon s Trmemssnen [ —eemeeenm T —emm e [ s e [ s=ssne [immeinnpese | b L e seme L S L
1.000T 1.06001 1.0001 1.000L 0.9911 0.9821 U.9721 0.9641 0.9551 0.9491
U.9431 0.937T U.9321 (0.9281 0.9231 0G.9191 0.9161 0.9131 0.%101 0.9071
0.9051 0.9021 0.9001 0.8981 0.8971 0.8951 0.8931 0.8921 0.89%01 0.8891
0U.8881 0.8861 0.,8851 0.8841 0.8831 0.8821 0.881l1 0.8801 0.8801 0.8791
0.8781 0.877L 0.877T 0,8761 0.8751 0.8751 0.8741 0.8741 0.8731 0.8721
0.8721 0.8711 0.871T 0,870I 0.870T 0.869I 0.8691 0.8691 0.8681 00,8681
0.8671 0.8671 0.8671 0.8661 U.8661 0.8661 0.8661 0.8651 0.8651 0.8651
0.8651 0.864T U.8641 0.8641 0.8641 0.8631 0.8631 U.8631 0.8631 0.8631
0.8621 0.8621 0.6621 0.8621 0.862T 0.8611 0.8611 0.8611 0.8611 0.8611
0.861T 0.860T 0.86C1 0.8601 0.860T1 0.8601 0.560I 0.859T 0.8591 0.8591
0.8591 0.859I 0.859T 0.8591 0.859T1 0.8581 0.85861 0.8581 0.8581 0.8581
0.85681 0.8581 0.858I (.8571 0.8571 0.8571 0.8571 0.8571 0.8571 0.8571
0.8571 0.8571 0.8561 0.6561 0.8561 0.8561 0.8561 0.8561 (G.8561 0.8561
0.8561 0.8561 0.855I 0.8551 0.8551 0.8551 0.550 0.8551 0.8551 0.8551
0.855T 0.8551 (0.8551 0.8551 0.8551 0.8541 0.8541 0.8541 0.8541 0.8541
0.8541 0.8541 0.8541 0.8541 0.8541 0.8541 0.8541 0.8541 0.8541 0.8531
U.853T 0.8531 0.8531 0.8531 0.8531 0.8531 0.8531 U.8531 0.8531 0.8531
0.8531 0.8531 0.853I 0.8531 0.8531 0.853T C.8531 0.8531 0.8531 0.8531
G.8521 0.852T 0.8521 0.8521 0.8521 0.8521 0.8521 0.8521 0.8521 0.8521
0.8521 0.8521 0.8521 0.8521 0.8521 0.8521 0.8541 0.8521 0.8521 0.8521
J.6521 0.8521 0.8521 0.0521 0.8521 0.8521 0.8521 0.8521 0.852I 0.8521
0.8521 0.8511 0.8511 0.8511 0.8511 0.8511 0.8511 C.8511 0.8511 0.851I
0.6511 0.851T 0U.8511 0.8511 0.851T1 0.8511 0.8511 G.s511 0.8511 0.851I
0.8511 0.8511 0.8511 0.8511 0.8511 0.851I 0.8511 0.851lI 0.8511 0.8511
0.851T 0.8511 0.8511T 0.8511 0.851T1 0.851l1 0.8511 0.85l1 0.851l0 0.8511
G.851T 0.8511 U.8511 0.8511 0.8501 0.850T U.8501 0.8501 0.8501 0.8501
0.8501 0.8501 0.850T U.8501 0.8501 0.85061 0L.8501 0.8501 U.b501 0.8501
0.6501 0.850I 0.850T 0.8501 0.850I 0.8501 0.850I 0.8501 0.6501 0.8501
U.850T 0.850T U.85GT 0.850T 0.8501 0.86501 0.8501 0.8501 0.850T 0.8501
0.8501 0.8501 G.8501 0.8501 0.8501 0.8501 0.8500 G.850T U.8501 0.8501
0.8501 0.850T 0.850T 0.8501 0.8500 0.8501 U.8500 0.8501 U.850L U.8501
Saiaisdve | exemsraeste [——r—e [ =—meee—e == =it B e e et [-—==—- I s emmmieis [ wreeiusesn It
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FACTOK DE KEDUCCION DEL CAULAL MAXIMO OBTENIDO FPOR FORMULA KACLONAL
A CAUDAL FAXLFO TKANSITADO POR BL METOLC Di MUSKINGUE (QM/QKR)

Cr=CAULAL TRANSTITADU POK MUSKINGU

OR=CAUDAL FORPMULA KRACIONAL
TV=TIEMPO DE VIAJE POE LA TUBLRKRLA
TE=TIEMPO DE ENTKADA AL PRIMEK SUNMIDEKCU

TC=1T1Lw¥PC DE CONCLNTRACION
DLL=DURACION D& LLUVIA

PARA X= (.40 Y (DLL —=1'C) /TC = 0.50
v /1L
.- 0,0 I 0,1 1 0,2 1 t,3 1 ¢, 41 0,5 1 0,6 1 0,7 1 v,8 1 0,9 1
e K B B [ = oo [ e [-———— === === [ ~—m——— Ie—rm—= 1

0 1 1.000T 1.0001 1.000T 1.000f 1.0001 1.0001 1.000T7 1.0001 1.0001 1.0001

. . - . - - . - - - - - -A :

T 1 I 0.9971 0.9931 0.990T U.9871 0.9841 (0.9821 0.9791 U.9761 0.9741 0.9721
I 2 1 0.971T 0.969L 0.9671 0.9650 0.9641 0.9621 0.Y%610 0.9601 0.9591 0.9581
I 3 1 0.9571 0.9561 0.9551 0.9541 0.9531 0.9521 0.9511 0.9511 0.9501 0.9491
I 4 1 0.9481 0.9471 U0.9471 0.9461 0.9461 0.945T1 U.9450 0.945T 0.9441 0.9441
I 5 1 0.9430 U.9431 0.9431 0.942T 0.9421 0.94101 0.9411 U.9410 0.9401 0.9401
I o 1 Ua9391 00,9397 0.9391 0.9381 U0.9301 0.9381 U.Y38B1 0,9371 U.9371
1 7 1 0.9371 0.9361 0.9361 U.9361 U.9301 U.9351 0.9351 0.9351 0.9351
I © 1 0.9341 049347 0.Y341 0.9341 0.9331 0.9331 U.9331 0.933T 0.9331
I 9 1 0.9330 0.9331 0.932T U0.9321 0.9321 0.9320 0.9321 0.9321 0.9321 0.9321
I 10 1 0.9321 0.9310 0.%31I 0.5311 0.9311 0.9311 0.931I 0.9310 0.9311 U.9311
1 11 L U.9311 0.9301 U.Y30T 0.930T 0.9301 0.9301 0.9300 0.9301 U.%301 0.9301
I 12 T 0.9301 G.9300 0.9291 U.%290 0.9291 0.9291 0.92910 U.9291 0.9291 0.9291
T 13 1 0.9291 0.9291 0.9291 00,5291 0.9291 0.9291 0.9281 0.9281 0.9281 0.9281
I 14 T 0.9281 0.9281 U.928T 0.928T 0.9281 0.9281 0.9281 0.9281 0.9281 U.9281
15 1 09261 0.928T 09271 0.9270 0.9271 049271 0.9271 U.9271 0.9271 0.9<71
1 16 T U.9271 049271 0.9271 0.9271 0.9271 0.9271 0.9271 0.9271 0.9271 0.9271
I 17 1 0.9271 0.9271 0.9271 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261
1 18 1 0.9261 (.9261 0.926T 0.9261 0.9261 U.9261 0.9261 0.9261 0.9261 0.9261I
I 19 I 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261 0.9261 0.9251
I 20 I 0.925I 0.9251 0.925T 0.9251 0.9251 0.9251 0.925I 0.9251 0.9251 0.9231
I 21 T 0.9251 0.925T 0.925I 0.925T 0.925T 0.9251 0.925I 0.9250 0.925I 0.9251
I 22 1 0.9251 (.925T 0.925T 0.925I 0.925I 0.9251 0.9251 0.9251 0.9251 0.9251
I 23 1 0.9251 0.9251 0.925I 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241
I 24 T 0.9241 0.9241 0.924T 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241
I 2571 0.9241 0.9241 0.924T 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241I
I 26 T 0.9241 0.9241 0.924T 0.9241 0.9241 (.9241 0.9241 0.9241 0.9241 0.9241
I 27 I 0.9241 0.9241 0.924T 0.9241 0.9241 0.9241 0.9241 0.9241 0.9241 0.9231
I 28 T 0.923T 0.9231 0.923T 0.923T 0.9231 0.923T 0.5%231 0.9231 0.9231 0.9231
I 29 T 0.9231 0.9231 0.9231 0.9231 0.9231 0.9231 0.3231 0.9231 0.9231 0.9231
I 30 I 009231 0.9231 0.923I 0.9231 0.9231 0.9231 0.923T 0.9231 0.9231 0.9231
R R L= L ssimmeneesaies I = [——mem— ] mmmass I s ] sembmzmcse R LA s 2

PAKA TV /TE = INFINITO -—===————————m——m—m———— > QM/QR = 0.920



