UNIVERSIDAD DE CHILE

FACULTAD DE CIENCIAS FiSICAS Y MATEMATICAS

DEPARTAMENTO DE INGENIERIA CIVIL

ANALISIS DE CONSOLIDACION Y SECADO DE RELAVES PARA EVALUAR
MEJORAS DE RECUPERACION DE AGUAS EN TRANQUES DE RELAVE
CONVENCIONALES OPERADOS CON CELDAS INTERIORES

MEMORIA PARA OPTAR AL TiTULO DE INGENIERO CIVIL

MANUEL ANTONIO CORTES VARGAS

PROFESOR GUIA:
CESAR RODRIGO PASTEN PUCHI

MIEMBROS DE LA COMISIC’)NL
CHRISTIAN FELIPE IHLE BASCUNAN
JOSE TOMAS ERRAZURIZ BLAU

SANTIAGO DE CHILE
2019



RESUMEN DE LA MEMORIA PARA OPTAR AL
TITULO DE INGENIERO CIVIL

POR: MANUEL ANTONIO CORTES VARGAS
FECHA: 01/04/2019

PROFESOR GUIA: CESAR R. PASTEN PUCHI

ANALISIS DE CONSOLIDACION Y SECADO DE RELAVES PARA EVALUAR
MEJORAS DE RECUPERACION DE AGUAS EN TRANQUES DE RELAVE
CONVENCIONALES OPERADOS CON CELDAS INTERIORES

Debido a la creciente tasa de produccion de cobre en Chile junto a una tendencia a la
baja de ley del mineral, la produccion se traduce en mayores toneladas de material
procesado implicando mayores consumos de agua en la industria. Por otra parte, las
faenas mineras, que habitualmente se emplazan en zonas aridas del pais, se enfrentan
a estrictos estandares medioambientales que buscan un mayor control y regulacion del
uso de agua fresca para propositos industriales; lo que fomenta el uso de nuevas
estrategias y/o tecnologias orientadas a reducir el consumo de agua fresca.

El presente trabajo tiene como principal objetivo evaluar posibles mejoras en la
recuperacion de agua para la gran mineria chilena del cobre asociadas a la eleccion de
distintas secuencias de operacién de un tranque de relaves convencional dividido en
celdas interiores.

Este trabajo explora estrategias para la reduccion de las pérdidas de agua en la cubeta
de los tranques de relaves, de forma de incrementar la recuperacion de agua desde la
misma.

Las pérdidas en la cubeta, que disminuyen la recirculacion de aguas, se asocian
principalmente al atrapamiento de agua en los poros del relave depositado y la
evaporacion; fendmenos asociados a la sedimentacion, consolidacion, secado y
resaturacion de relaves, y que en este trabajo se evallan a partir de datos de ensayo de
laboratorio de un relave de cobre tipico de gran mineria Chilena, la modelacién en
diferencias finitas mediante CONDESO del fendmeno de consolidacion y la modelaciéon
en elementos finitos mediante SEEP/W de la etapa de secado y resaturacion.

La evaluacion del caudal potencial a ser recuperado desde la laguna de aguas claras se
estudia para un tranque de relaves de 10 km? dividido en seis celdas de 1.66 km? para
tres secuencias operacionales de depositacién que corresponden a una depositacion de
siete dias por celda, 14 dias por celday 28 dias por celda para una produccion de 100.000
ktpd de relaves durante un periodo de un afio.

Los resultados obtenidos indican que una operacion de depositacion con mayor cantidad
de dias por celda se transforma en una alternativa que permite generar un mayor caudal
de recuperacion mientras que el agua atrapada se mantiene alrededor del 50% para
todos los planes operacionales. Sin embargo, una mayor cantidad de dias de
depositacion por celda requiere una celda mas alta y con mayor volumen de obras de
contencién lo que puede estar asociado a mayores problemas de estabilidad.



Cuando vuele con mis alas volaré hacia a ti

Dedicado a Lucila Villarroel
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1. INTRODUCCION
1.1. Introduccién

La industria minera en Chile, en particular el &rea cuprifera, representa la mayor tasa de
exportaciones y generadora de divisas para el pais convirtiéndola en la segunda fuente
mas importante de ingresos al fisco luego de la recaudacion impositiva del Estado
(Consejo Minero, 2018).

Las reservas mundiales de cobre se estiman del orden de 534.000 millones de toneladas
métricas (TM) de las cuales un 30% se localizan en Chile. Este porcentaje, es similar a
la tasa de produccion a nivel mundial del mineral, posicionando al pais como el lider en
la materia (Consejo Minero, 2018).

El nivel de produccion de cobre en el pais, sumado a las persistentes bajas en leyes del
mineral, implican para las mineras un paulatino aumento de material procesado para
mantener un nivel de produccién constante y homogéneo. Lo anterior, se traduce en
mayores consumos de agua, desgaste de equipos y energia en la rama productiva y
posteriormente, una mayor tasa de material de desecho denominado relaves.

Las empresas mineras, que habitualmente se concentran en zonas aridas o semi aridas,
se enfrentan a estrictos estandares medioambientales que buscan un mayor control y
regulacion del uso de agua fresca para propésitos industriales (Wels y Robertson, 2003).
Esto sumado a la necesidad de una mayor cantidad de agua, llevan a las compafiias
mineras a fomentar el uso de nuevas tecnologias y generacion de planes que reduzcan
el consumo de agua fresca (make up water).

Dentro de las principales tecnologias que existen para la recuperacion y recirculacion del
agua se encuentran los espesadores de relave convencionales, espesadores de alta
densidad y la filtracion de relaves. Las primeras opciones corresponden a ciclones que
separan el sélido del agua y generan depositaciones con un contenido de sélido (Cp) del
orden de un 60% y 70% respectivamente, aunque su valor se encuentra sujeto al
contenido de arcilla del material. Por otra parte, los filtradores de relave alcanzan
muestras con humedades residuales del orden del 15% al 22% independiente del
contenido de arcillas (Prado, 2016).

Por contraste, cuando las caracteristicas econdmicas o la planificacibon minera no
justifican la incorporacion de tecnologias que permitan recuperar el agua previa descarga
del relave, se deben generar alternativas para minimizar el make up water, maximizando
el porcentaje de agua recirculada desde la playa de relaves. Las claves de estas
soluciones apuntan a la reduccion de pérdidas de agua que se ven involucradas en esta
etapa, cuyos principales factores radican en el atrapamiento de agua en los poros durante
la depositacion, efecto que controla el proceso de sedimentacién, la evaporacion de agua
desde la superficie himeda y laguna junto a la resaturacion de arenas secas de
depositaciones previas, resultado que controla el proceso de consolidacion, y la
infiltracion desde la laguna hacia el muro de contencion (Barrera et al, 2004).

En este escenario se observan dos desafios para la ingenieria, uno de ellos es generar
tecnologia mas eficiente y de menor costo y el segundo que es incursionar en
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investigacion que permita desarrollar planes de depositacion que minimicen las pérdidas
de aguas asociadas a factores como evaporacion, infiltracion y atrapamiento en la playa
de relaves.

La propuesta para la optimizacion de los planes de depositacion debe considerar las
propiedades geotécnicas del material, y la planificacibn minera de la compafia,
abordando cambios en una operacion tradicional, tales como el espesor de capa
depositada asociada al nivel de produccion, y el tiempo de descarga existente entre un
punto de descarga y otro; el ciclo de depositacion relacionado a la cantidad de puntos de
depositacion existentes y la reduccién de las playas humedas.

1.2. Objetivo general

Evaluar las mejoras de recuperacion de agua que puede tener el desarrollar distintas
secuencias de operacion de un depoésito de relaves convencional operado con celdas
interiores.

1.3. Objetivos especificos

e Determinar si distintas maneras de operar un tranque de relaves convencionales
dividido en celdas conlleva cambios en la cantidad de agua recuperada y atrapada.

e Determinar los factores que gobiernan el caudal de recuperacion desde la cubeta
del tranque de relaves.

e Cuantificar el incremento de valor asociado a la recuperacion de agua producto de
la sectorizacién en celdas.

e Evaluar los perfiles de humedad en una columna de relave para distintas
secuencias de depositacion.

1.4. Alcance

Este trabajo contempla el analisis numérico de tres secuencias de operacién de un
tranque de relaves de gran mineria dividido en celdas que operan durante 48 semanas
equivalentes a un afio de operacién. Se considera que la produccion de relaves es de
100.000 toneladas por dia, el area del tranque es de a lo menos 10 km? y las secuencias
de estudio corresponden a la depositacién de relaves una semana por celda, dos
semanas por celda y cuatro semanas por celda.

El material a modelar es en un relave de cobre de un depdésito de gran mineria Chilena
correspondiente a un limo de baja plasticidad con gravedad especifica de 2.7 y otros
parametros geotécnicos que provienen de resultados de ensayos de laboratorio.

El modelamiento del problema se ejecuta mediante los programas computacionales
CONDESO y SEEP/W 1D mediante la incorporacion secuencial de capas de relave. Las
condiciones de borde corresponden a una base impermeable mientras que la superficie
presenta condiciones hidraulicas ambientales de una zona arida del pais.

Finalmente, se realiza un balance méasico de aguas para las distintas secuencias de
depositacion, para comprar las distintas secuencias operacionales.
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2. REVISION BIBLIOGRAFICA
2.1. Catastro de agua en la mineria

Si bien se tiene el prejuicio de que la industria minera es la que mas uso de agua hace
para su produccién, una publicacion del Consejo Minero demuestra que la industria solo
hace uso del 3% del total del agua utilizada en Chile.

La Figura 2.1, generada a partir de la publicacién del Consejo Minero, ensefa que la
industria con mayor consumo del recurso hidrico corresponde al sector agropecuario
alcanzando un 82% del total.

3%

8%

® Agua de mar
= Mineria

m Agua superficial
= Industria

= Agua subterrdnea
® Agua Potable

Agua de terceros

82% Agropecuario
Figura 2.1. Consumo de agua por Figura 2.2. Fuentes de suministro de agua
sector econdémico total pais 2016. en la gran mineria 2016.

Por otra parte, el suministro hidraulico de la industria minera proviene de cuatro fuentes
que son agua de mar, agua superficial, agua subterranea y agua de terceros.

La Figura 2.2, resume la informacion demostrando que el 78% del agua utilizada
corresponde a agua de origen terrestre; y pese a que este valor solo corresponde al
2.34% del total de agua utilizada a nivel pais, el problema es que las operaciones mineras
mas grandes y con mayor consumo se ubican en las zonas mas aridas del pais donde el
recurso es muy escaso.

Este hecho se evidencia en la Figura 2.3, donde se observa el abundante peak de
consumo que se tiene en la region de Antofagasta, lugar con mayor concentracion de
faenas en operacion, alcanzando un caudal promedio de 5.3 m?/s.
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2016.

Por otra parte, pese a que el suministro de agua de mar alcanza solo un 15%, esta fuente
ha tenido un rapido ascenso en su participacion comenzando con un uso de solo el 2%
en el afio 2010. El aumento en el uso de agua de mar se evidencia en la Figura 2.4.
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e Participacion del total de agua de mar en las extracciones de agua

Figura 2.4. Uso de agua de mar en la mineria del cobre 2009 - 2016.

Si bien el agua, independiente su fuente, resulta el motor fundamental de la industria, hay
que identificar las tareas que conllevan un mayor gasto hidraulico. Para esto, la Figura
2.5 agrupa los procesos mineros en cinco areas las cuales son: area mina, lixiviacion,
concentradora, fundicidn/refineria y servicios.
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Figura 2.5. Consumo de agua en la operaciéon minera (Cochilco, 2016, modificada).

De las cinco areas de operacion, se identifica que la que conlleva mayor uso de agua
corresponde a la concentradora, en la cual el cobre almacenado como sulfuro es
depositados en tanques de agua para liberar el concentrado mediante flotaciéon. Lo
anterior, se ratifica con la Figura 2.6 donde se muestra la distribucién del agua continental
en las distintas tareas de la mina.

Debido a las complicaciones ambientales y sociales que genera la extraccion de aguas
en las zonas donde se emplazan las faenas, la industria minera siempre ha potenciado
la recirculacion de aguas. Tal como se muestra en la Figura 2.7 el Consejo Minero registra
que desde el 2012 al 2016, la tasa de recirculacion se ha mantenido constante
alcanzando un orden del 73.5%.

Pese a la alta tasa de recirculacion, se debe considerar que, debido a las bajas en las
leyes del mineral, se debe tratar una mayor cantidad de material para mantener una
constante produccion de cobre; por lo tanto, se debe incurrir en el uso de una mayor
cantidad de agua, con lo que al mantener constante la tasa de recirculacion, se esta
perdiendo una mayor cantidad del recurso hidrico.
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Esto ultimo conlleva a la definicion de un parametro de eficiencia del uso de aguas
denominado Make up, que corresponde a cuanta agua es necesaria reponer para dar
continuidad al proceso por unidad de masa de mineral tratado (Delgado, 2018).

Por otra parte, debido a que la concentradora es la que mas agua utiliza, es correcto
inferir que es el proceso que mayores pérdidas de agua presenta. Si se agrega el factor
de que la explotacion de sulfuros de cobre esta al alza, el proceso se ve enfrentado a otro
agravante. Luego, como es de suponer, la depositacion de los relaves, que son los
desechos del proceso, es el que presenta las mayores pérdidas debido a la alta
concentracion de agua en dicho proceso tal como se ensefia en la Figura 2.8.

Etapa de
flotacion
Relave
2 convencional
<
@ Relave
espesado
20 30 40 50 60 70 80 90

% de solidas

Figura 2.8. Concentracion de solidos en distintas etapas del proceso de concentrado
(Cochilco, 2016).
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2.2. Tranques de relaves convencionales

Los tranques de relave corresponden al emplazamiento en el cual se deposita todo el
material de desecho de la mina proveniente del proceso de flotacion. Su principal funcion
es contener los materiales soélidos de alta toxicidad provenientes de la planta permitiendo,
en gran medida, la recuperacién del agua que transporta dicho material (DS 248, 2007).

Este tipo de depdsitos de relave, que corresponde al estudiado en este trabajo, es el mas
comun en Chile debido al bajo costo asociado (Conejera, 2016) y se caracteriza por un
muro de partida habitualmente construido de material de empréstito y un posterior
desarrollo en base a la fraccion gruesa separada de la pulpa de relaves mediante el uso
de hidrociclones (véase 2.2.2).

2.2.1. Secciones de un tranque de relaves convencional

La Figura 2.9 sefala los componentes generales de un tranque de relaves; en ella se
observan los spigots (1), el muro (2), la cubeta de relaves (3), la laguna de aguas claras
(4) y el mecanismo de recirculacion de aguas (5).

0

2)

Figura 2.9. Perfil general de un tranque de relaves convencional.
2.2.1.1. Spigots

Los spigots corresponden a las cafierias encargadas de transportar la pulpa de relave
desde el &rea mina hasta el depdsito. EI mecanismo de expulsion de relave se realiza
con la cafieria ubicada en el coronamiento del muro y mirando hacia aguas arriba de
este.

2.2.1.2. Muro

El muro de un tranque de relaves convencional cumple la funcion de contener todo el
material residual del proceso de flotacion del cobre. A diferencia de un muro de
embalse, que se construye solo con material de empréstito, el muro del tranque crece
a partir de la fraccion gruesa del relave y debido a sus caracteristicas geotécnicas es
deseable que se mantenga seco y con la laguna lo méas alejada posible.
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2.2.1.3. Cubeta de relaves

Es posible dividir la cubeta de relaves en dos, una zona proxima al muro donde se
depositan preferentemente el material mas grueso de la pulpa de relaves
correspondiente a las arenas y otra zona mas alejada donde se deposita el material
mas fino denominado lamas.

La separacion de estos materiales se debe a la baja concentracion de solidos (Cp) que
presentan los relaves sin espesar. Donde, ante el escurrimiento de la pulpa en la
cubeta, se depositen en primer lugar los granos mayores y a continuacion,
gradualmente, los mas finos (Ramirez, 2007).

Cabe mencionar que, pese a que se habla de relaves sin espesar, estos son
espesados, pero solo a una concentracion promedio del orden del 50%, debido a que
relaves mas diluidos generarian segregacion de material en las tuberias ocasionando
dafos a estas.

Otra particularidad de las cubetas de relave, y que se aborda en esta memoria, es que
se pueden sectorizar en celdas interiores con el fin de generar diversos ciclos de
depositacion. Algunos ejemplos de tranques que funcionan con depositacion en celdas
son los tranque de Pelambres y Escondida.

2.2.1.4. Laguna de aguas claras

La laguna de aguas claras corresponde a toda el agua liberada debido a la
sedimentacion de la fraccion sélida del relave, run off, desde que fue expulsado de la
cafieria. Habitualmente se caracteriza por colores vivos dados por la alta
concentracion mineraldgica que contiene y su ubicacién se controla para que esté lo
mas alejada posible del muro.

2.2.1.5. Mecanismos de recuperacion de aguas

Existen dos mecanismos principales de recuperacion de aguas que son los sistemas
de balsas o torres. El sistema de recuperacion dependera del plan de operacién de la
minera debido a que ambos métodos tienen ventajas y desventajas.

Dentro de las principales ventajas del sistema de balsas se encuentra el que responde
a un sistema mas dinamico, pero requiere una cota constante de profundidad de la
laguna. A su vez, el sistema de torre permite mayor recuperacion de aguas, pero
necesita que la laguna no sufra mayores desplazamientos y es sepultado bajo las
lamas a medida que el depdsito crece.

2.2.2. Crecimiento del muro

El crecimiento del muro se ejecuta con la depositacion de arenas provenientes de la pulpa
de relave separadas mediante hidrociclones que a través de un mecanismo centrifugo
expulsa la fraccion gruesa por la zona inferior y la fraccion fina por la zona superior (Figura
2.10).
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Figura 2.10. llustracién de un hidrociclon (Valenzuela, 2016).

Durante la construccién del muro, la arena puede ser depositada hidraulicamente de
manera directa sobre la pendiente del muro o, alternativamente, depositada en celdas
debido a que ambos métodos permiten compactar capas delgadas permitiendo alcanzar
las densidades de disefio (Valenzuela, 2016).

2.2.2.1. Crecimiento aguas arriba

El método de crecimiento aguas arriba, ilustrado en la Figura 2.11, consta de un muro
de partida de empréstito (1) y el crecimiento del muro de arena (2) es hacia dentro del
depdsito de relaves (3). Este método constructivo fue muy popular en Chile hasta los
afios 60’ pero fue prohibido a comienzos del afio 1970 por el decreto supremo 86

posterior al desastre del tranque El Cobre N°1 en 1965 producto del terremoto Ms 7.4
de la zona central de Chile.

Algunos ejemplos de tranques chilenos construidos con este tipo de metodologia son
Barahona N°1, El Cobre N°1y Cerro Negro.

®

Figura 2.11. Modelo de crecimiento aguas arriba.
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La Figura 2.11 muestra ademas de manera ilustrativa la laguna de aguas claras (5) y
el suelo de fundacion (4).

2.2.2.2. Crecimiento de eje central

Este método de construccion comienza con un muro de partida de empréstito (1) sobre
el cual se depositan las capas de arena de formaran el muro (2). Una vez que finaliza
la descarga de lamas y arenas, se elevan las cafierias de depositacion siguiendo el
mismo plano vertical inicial.

Dentro de las principales ventajas de este tipo de crecimiento es que la geometria
permite la depositacion hidraulica y correcta compactacion de las arenas; ademas por
permitir taludes mas empinados aguas arriba, y requerir menos cantidad de arena que
el método de construccion aguas abajo.

La estabilidad del muro depende de las caracteristicas geotécnicas y dinamicas de las
lamas depositadas (3) debido a que estas pasan a ser el suelo de fundacion del muro
en el sector de aguas arriba.

La Figura 2.12 muestra un esquema de este método constructivo donde también se
incluyen la laguna (5) y el suelo de fundacion (4).

®

Figura 2.12. Modelo de crecimiento eje central.
2.2.2.3. Crecimiento aguas abajo

Este método constructivo, junto al descrito en 2.2.2.2, se caracteriza por nunca haber
presentado una falla catastréfica en Chile. La construccidn, que se ilustra en la Figura
2.13, comienza con un muro inicial de empréstito (1) y va creciendo en altura hacia
aguas abajo (2).

Debido a su disefio, se garantiza su estabilidad independiente de las caracteristicas
geotécnicas y dinamicas de las lamas depositadas (3) (DS248, 2007). Ademas, se
disefia para reducir la zona saturada dentro del cuerpo del muro previniendo asi el
riesgo de licuacion o falla de flujo (Valenzuela, 2016).
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Figura 2.13. Modelo de crecimiento aguas abajo.

Pese a lo anterior, prevalecen otros mecanismos de falla debido al mal manejo de agua
o la laguna y; debido a que requiere de mas cantidad de arena, la cual no siempre se
encuentra disponible en las cantidades deseadas, no se respetan los criterios de
disefio do las pendientes como ha sucedido en Mount Polley, Canada y Sao Marco,
Brasil.

Por dltimo, cabe destacar que este método junto al de eje central son los métodos
constructivos de presas que mas altura han alcanzado.

2.3. Otros tipos de depositos de relave
2.3.1. Depdsitos de relave espesados

Los relaves espesados corresponden a los relaves integrales que antes de ser
depositados, son sometidos a un proceso de sedimentacion mediante espesadores
(DS248, 2007). Debido a lo anterior, los relaves espesados alcanzan una concentracion
de sélidos por sobre el 50% caracterizandose con una mayor viscosidad que los lleva
incluso a ser depositados sin un sistema de muro de contencién (Ramirez, 2007).

En 1999 Robnsky propuso una correlacion entre la concentracion de sélidos del relave y
la pendiente maxima de depositacion la cual va de una pendiente del 2%, para una
concentracion del 50% a una pendiente del 6% para una concentracion del 65%.

Por la razén anterior, es que los relaves espesados son habitualmente depositados en
forma de cono destacando por una baja altura y gran extension en planta. La Figura 2.14
muestra un esquema de la depositacion en pasta.
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Figura 2.14. Deposito de relaves espesados (Ramirez, 2007).
2.3.2. Depdsitos de relave en pasta

Los relaves depositados en forma de pasta presentan una situacion intermedia entre los
relaves espesados y los filtrados correspondiendo a una mezcla de relaves sélidos y agua
en un orden del 10 al 25% con un contenido de finos, menor a 20 micrones, superior al
15% similar a las pulpas de alta densidad (DS248, 2007).

Si bien la produccién de pasta es especifica para cada tipo de material, destacan por su
eficiencia de transporte ya que pueden viajar por tuberias sin sufrir segregacion o
sedimentacion (Ramirez, 2007).

Unavez que los relaves son depositados, se dejan secar y se pueden acopiar permitiendo
minimizar la superficie de suelo utilizado; ademas pese a su concentracion de agua, estos
suelen no presentar filtraciones debido a que la humedad es retenida por su matriz fina
(Ramirez, 2007).

2.3.3. Depdsitos de relave filtrados

Los relaves filtrados corresponden a los relaves espesados pero que posterior a la etapa
de sedimentacion son sometidos a una etapa de filtrado mediante equipos de prensa o
vacio que reducen el contenido de agua hasta alcanzar humedades por debajo del 20%.

Debido a la alta concentracion de solidos que alcanzan estos relaves, se encarece el
bombearlos por tuberias; por esta razén, estos tipos de relave son mayoritariamente
transportados mediante cintas transportadoras 0 camiones mineros como se muestra en
la Figura 2.15.
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Figura 2.15. Transporte de relaves filtrados (Lara, 2017).

Cabe destacar que por razones de estabilidad, los relaves filtrados requieren ser
compactados (Lara, 2017) y que pese a su bajo contenido de agua, es posible considerar
el relleno como saturado; por lo que es posible que se produzcan posibles infiltraciones
(Ramirez, 2007).

Otro punto interesante de abordar es que la tecnologia de filtracion no era considerada
una opcion en la gran mineria debido a que hasta hace un par de afios para un
procesamiento de 100.000 toneladas por dia, asociadas a la gran mineria, se requerian
por sobre 40 filtros lo que encarecia los proyectos y volvia la opcién inviable (Mineria
Chilena, 2016).

Figura 2.16. Equipo de filtracion de relaves (Mineria Chilena, 2016).

A la fecha, filtros como el ensefiado en la Figura 2.16, capaces de procesar un promedio
de 11.000 toneladas por dia debido a su configuracion, permiten la incorporacién de la
tecnologia a grandes proyectos.
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2.4. Disminucion de pérdidas de agua en depdsitos de relaves

Al estudiar la disminuciéon de pérdidas de aguas en depositos de relave, es necesario
considerar que no existe un unico factor que controle las pérdidas y mas aun, que los
factores interactian entre si.

Los principales factores que afectan los distintos procesos de pérdidas de agua en un
tranque de relaves son expuestos en la Tabla 2.1. Estos factores interactian entre si y
muchas veces no son evitables debido a que responden a procesos aguas arriba como
metas de producciéon, o bien, a elementos que componen la roca, como pueden ser
distintos tipos y contenidos de arcillas.

Tabla 2.1. Factores que gobiernan las pérdidas de agua en un tranque de relaves.

Fuente de pérdida de agua Factores que controlan

e Conductividad hidraulica del medio

e Desgaste de membranas impermeables

e Extension de la laguna de aguas claras
Ancho de la playa himeda de depositacion
Climatologia

Espesor de la capa depositada

Contenido de arcillas del relave
Concentracion de solidos del relave (Cp)
Metodologia de depositacion del relave

Filtracion

Evaporacion

Atrapamiento

Gunson et al. (2011) abordaron el problema de las pérdidas de agua mediante un analisis
de sensibilidad de algunos factores, identificando su relevancia e interaccion. El estudio
define seis escenarios de depositacion de relaves y compara los porcentajes de
reduccion de pérdidas de agua bajo un modelo que describe el caso hipotético de una
mina que procesa 50,000 ton/dia de baja ley en una region arida donde tras un proceso
de flotacion se recupera un 90% de cobre con una concentracion de solidos del 30%. Los
resultados de su trabajo se resumen en la Tabla 2.2.

Tabla 2.2. Escenarios estudiados por Gunson et al. (2011).

. o % de reduccion
Escenario Descripcidn q
e agua

1 ' Depositacion de relave integral sin tratar. | 0
Reduccion de las areas humedas mediante pretiles

2 ; 13.5
de tierra.

3 ' Depositacion de relave en formato pasta. | 21.8

4  Filtrado de relave post espesamiento. | 59.2
Rechazo de mineral bajo un cierto nivel de ley post

5 18.2
chancado.

6 ' Combinacion de los escenarios 2, 4y 5. | 74.0
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De la Tabla 2.2 es interesante notar que el escenario seis produce una reduccion menor
gue la suma de los escenarios 2, 4 y 5 por separado. Esto se debe a que, si bien es
posible analizarlos como procesos independientes, al combinarlos existen factores que
gobiernan sobre otros; por ejemplo, si se filtra el relave post espesamiento, reducir el area
hameda no tendrd una mayor implicancia en la disminucién de pérdidas de agua por
resaturacion debido a que, por su bajo contenido en los relaves, existira una diferencia
marginal entre un area de depositacion y otra.

Por otra parte, siete afios antes y bajo el mismo enfoque, Barrera et al. (2004) apuntan a
que la Unica manera de reducir las pérdidas de agua es aumentar el porcentaje de
recirculacion de aguas desde los espesadores junto a la aplicacién de nuevos esquemas
de depositacién proponiendo nuevos analisis e investigaciones que tengan en mente su
impacto en términos de operacion y costos.

2.5. Trade off en el manejo de agua minero

Gunson et al. (2011) mencionan que toda metodologia de reduccién de las pérdidas de
agua conlleva una disminucion en el make-up water haciendo atractivo el uso de nuevas
tecnologias. Sin embargo, debido a los tamafios de las mineras y leyes que procesan,
una minera puede encontrar mas ganancia comprando agua a terceros que generando
infraestructura y tecnologia que ayude a la recirculacion.

De esta manera, parece necesario incluir variables econémicas al analisis de la reduccion
de pérdidas de agua. Bajo la misma mirada Nguyen et al. (2014) proponen el uso de la
variable energética que tiene asociado cada proceso de reduccion de agua a la hora de
realizar estudios de factibilidad.

Esta variable, denominada indice de agua — energia, responde a la variacion del volumen
de agua disponible por unidad de variacién de energia demandada. Asi, Nguyen et al.
(2014) establecen que una solucién produce una sinergia Unicamente si su indice resulta
menor o igual a cero; mientras que de lo contrario se produce un trade off. La matriz de
estudio propuesta por Nguyen et al. (2014) se presenta en la Tabla 2.3.

Tabla 2.3. Matriz de sinergia y trade off propuesta por Nguyen.

Aumento de agua | Sin variacion de Disminucion de
disponible agua disponible agua disponible
Aum,ento de I.a Trade off Trade off No aplica
energia requerida
Sin variacion d_e la Sinergia Neutral No aplica
energia requerida
D|sm|r,1u0|on d(_a la Sinergia Sinergia Trade off
energia requerida

Incluyendo la variable indice de agua — energia a los datos de entrada, los autores
apuntan a que un estudio estara completo, si la solucién del aumento de agua disponible
no implica un gasto extra en términos energéticos; ya que, solucionado los problemas de
agua, la energia es el futuro problema de las compafiias mineras.

27



2.6. Modelos para la estimacion de pérdidas de aguas

Si bien existen distintas alternativas numéricas y computacionales para modelar los
fendmenos asociados a las pérdidas de agua como FeeFlow, Hydrus y Seep/W entre
otros; Wels y Robertson (2003) recientemente publicaron un modelo conceptual que
permite estimar la recuperacion de agua en tranques de relaves, definiendo asi en
primera instancia, ordenes de magnitud, lugares donde poner mayor atencién y
distribuciones de caudales que permiten comparar con los resultados computacionales.

El modelo de Wels y Robertson (2003), de una minera real ubicada en Calama, asume
que toda el agua almacenada en el depdsito de relave se pierde por evaporacion o
filtraciones y no puede ser recuperada. Las ecuaciones del modelo se presentan en la
Tabla 2.4.

La publicacién concluye que, dependiendo de caracteristicas intrinsecas del relave, como
por ejemplo su granulometria y mineralogia, alrededor del 52% de toda el agua
descargada en el proceso de depositacion se pierde por efecto de atrapamiento; y que,
si bien esto no se puede reducir mediante cambios en el esquema de depositacion,
pérdidas asociadas a evaporacion y re-humectacién se pueden reducir disminuyendo el
area de playas activas.
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Tabla 2.4.

Modelo de recuperaciéon de agua de Wels y Robertson (2003).

Parametro

Agua
recuperada
(Ar) [m3/s]

Agua total
descargada

(Qo) [m/s]

Pérdidas
totales (Ltotar)
[m3/s]

Pérdidas por
atrapamiento
(Lent) [M3/s]

Pérdidas por
evaporacion
(Leva) [m3/s]

Pérdidas por
rehumectacion
(Lren) [M3/s]

Pérdidas
desde la
laguna (Lronb)
[m3/s]

Férmula

Ar = 0Qp — Liotar

1
=T+ (——1
Liotar = Lent + Lgvap + Lrew + Lponp

_ m
Lgnt = €9 *—
G

Lgya =PE*fpan*Ah

L DRW * (1 = Sgry) 7
= E3 —_ %
REW dry 1 +ef

Lponp gva = PE * fpan * Ay

Lponp seep = Kpona * 1 * 4y,

Parametros
Qo [m®s]: agua total
descargada
Lot [mM3/s]: total de

pérdidas de agua

Cp [-]: concentracion de
solidos

Tm [ktpd]: toneladas de
mineral descargado

Lent [m3/s]: pérdidas por
atrapamiento

Levap [m3/s]: pérdidas por
evaporacion

Lrew [m3/s]: pérdidas por
re-humectacion

Lronp [M3/s]: pérdidas de la
laguna

eo [-]: indice de vacios

Gs [-]: gravedad especifica
del sdlido
PE [m¥s]:
evaporacion
fpan [-]: factor de tasa

Ah [-]: &rea himeda

DRW [m]: profundidad
efectiva de re-humectacion
Sary []: grado de saturacion
promedio del medio

et [-]: indice de vacios final
Kpond [mM/s]: conductividad
hidraulica vertical de las
lamas bajo la laguna de
aguas claras

i [-]: gradiente hidraulico de
la laguna de aguas claras
AL [m?]: area laguna

Tasa de
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3. MARCO TEORICO
3.1. Sedimentacion

La sedimentacion de una pulpa de relaves se define como el proceso donde las particulas
de suelo, que son transportada mediante un liquido turbulento sin ninguna estructura,
pasan a tener una estructura inicial capaz de soportar su peso propio como se muestra
en la Figura 3.1.

Durante el proceso de sedimentacion, las particulas de suelo viajan dentro del liquido que
las transporta en direccion de la gravedad hasta su decantacion. Este transporte, permite
ver en superficie la pelicula del liquido puro que transporté al sélido, fenédmeno conocido
como bleeding o sangrado por su traduccion literal.

Figura 3.1. Esquematizacion de la sedimentacion.

La velocidad de sedimentacién se define segun la ecuacién (1) correspondiente a la
ponderacion de la ecuacion de Stokes para caida libre por un factor de arrastre entre
particulas propuesto por Richardson y Zaki (1954).

y o= =9 dy (s — p)g 1)
v 18,
De esta manera, la velocidad de sedimentacion es una funcion de la concentracién
volumétrica de solidos (), el diametro predominante de la particula (dp), densidad de la
particula (ps), densidad del liquido (pi), viscosidad dindmica del liquido (n) y n
corresponde a un coeficiente definido como 4.5 para arenas que van con una
granulometria de medio a fino (Baldock et al, 2004).

A su vez, la concentracion de sélidos en volumen (¢) corresponde al porcentaje que tiene
el volumen del sélido (Vs) respecto del volumen de la pulpa (Vp) (Cerda, 2016) definido
matematicamente segun la ecuacion (2), diferenciandose de la concentracion de sdlido
en peso (Cp) correspondiente al porcentaje que tiene el peso masico de mineral (Ws)
respecto del peso de la pulpa (Wp) (Cerda, 2016) definido segun la ecuacién (3).

% 100 )
P =7x

Y

Ws
Cp = 7% 100 3)

P
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3.2. Consolidacién

Debido a que la consolidacion que sufren los relaves durante la operacion de un tranque
responde a un aspecto fundamental en las capacidades de almacenamiento de este, es
necesario incorporar este fenomeno en el estudio. Por otra parte, ya que los relaves
sufren grandes deformaciones provocando cambios en la permeabilidad vy
compresibilidad, no es posible aplicar la teoria de Terzaghi la cual se desarrolla
asumiendo un coeficiente de consolidacion constante; por esta razon, se ejecuta la teoria
propuesta por Gibson (1967).

En un andlisis de régimen transitorio que asume la incompresibilidad del sélido y el fluido,
la ley de conservacion de masa debe cumplir que el caudal de entrada (Qenrta) Sea igual
al caudal de salida (Qsae) mas los cambios en almacenamiento (Aamacenamiento) COMO Se
ensefa en la ecuacion (4).

Qentra = Qsale + Aalmacenamiento (4)

Si consideramos un elemento de suelo saturado de area transversal normalizada y altura
infinitesimal dH, tendriamos que dH seria igual a la suma de la altura de solidos (dV;) vy
la altura de vacios (e dV;) como se ensefa en la Figura 3.2; donde Qepira Y Qsare quedan

representados por vy v + Z—ZdHAt respectivamente.

av
U+EdH

dH=dV,(1+e)

Figura 3.2. Esquema de consolidacion.

De esta manera, para un intervalo de tiempo el volumen almacenado en un elemento
infinitesimal queda representado por:

d
(Qentra - Qsale)(tl - tz) = d—:IdHAt (5)

Donde:
e  Qentra — Qsae [M3/s]: diferencia del flujo que entra y sale del elemento.
e t1—t2[s]: intervalo de tiempo de andlisis.
o Z—;dH [m3/s]: variacion del flujo entre el borde inferior y superior del elemento de
altura dH.
31



De manera andloga, debido a que el volumen de control se encuentra siempre saturado,
es posible establecer que un cambio en el volumen almacenado sera igual a una variacion
en el indice de vacios del elemento; obteniendo que:

(le - VWO) = Ae * st (6)
Donde:

e Vi [m3]: volumen de agua en el instante i.
e Ae [-]: variacion del indice de vacios.
e dVs [m?]: volumen de sélido infinitesimal analizado.

Asi, igualando las ecuaciones (5) y (6) para un instante de tiempo que tiende a cero es
posible establecer que la variacion en la velocidad del fluido depende del indice de vacios
guedando dado por la ecuacion (7).

W _ e imdet -0 7
dv _ de .
dvs gt ronee (7)

Por otra parte, de la ley de Darcy se cumple que:

_ kAh_ k(Ahp Ahe)_ k(AuW_l_l) 8
VETRAE T T am T am) T T\ aH (8)

Donde:

e v [m/s]: velocidad del fluido.

e k[m/s]: permeabilidad del medio.

o 2—3 [-]: gradiente hidraulico.

h, [m]: altura de presion.

h. [m]: altura de elevacion.

u,, [KPa]: presion de poros.

Yw [KN/m?]: peso especifico del agua.
AH [m]: altura de carga total.

A su vez, de la definicion de esfuerzos efectivos se tiene que:

Au,, Ao Ao’

= €)
AH AH AH
Gs+e (10)
Ao = —yAH = —y,, ———AH
d 14 Yw 1+e
Donde:
e o [kPa]: esfuerzo actuante sobre el suelo.
e y [kN/m?]: peso especifico del suelo.
e Gs [-]: peso especifico del material.
e ¢ [-]: indice de vacios del suelo.
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Asi, reemplazando la ecuacién (9) y (10) en la ecuacion (8) se establece que:

B Gs+e Aa’+1
V= T+e y,0H (11)

Luego, considerando la no linealidad del problema para grandes deformaciones es
posible reescribir la ecuacion (11) como la ecuacion (12).

Gs—1 k do'(e) d
v=k(e) u + e) a(e)_e
1—-e y,(1+e) de dV;

(12)

Donde se observa que la velocidad del flujo es una funcién que depende del indice de
vacios del material. En base a esto, Gibson et al (1967) proponen una solucién a la
ecuacion (7) como se ensefa en (13).

d lk(e)lﬁ

d k(e) do'de| de
de|l+e

(Gs = 1) v, A lmare dea,| T -

0 (13)

Luego, es posible escribir el coeficiente de compresibilidad my segun la ecuacion (14)
como se detalla a continuacion.

1 de 17<d(r duw) (14)

“T+egde  v\de dt

Donde retomando la ecuacién (7) y para un valor fijo de indice de vacios en la ecuacion
(12), es posible reescribir la ecuacién (14) como la ecuacion (15).

k d*u do du
v = my (22— =) (15)

9y dHZ T U\dt  dt

Finalmente, definiendo el coeficiente de compresibilidad volumétrica (cv) como el escrito
en la ecuacion (16), es posible reescribir la ecuacion (15) como se tiene en la ecuacion
(17).

k
Gy = (16)
YWmv

d*u, du, do
__w__-_w_ 17
“dHT T At de (17
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3.3. Secado y resaturacion

El secado del relave responde a la interaccion entre el material y la forzante climatica
definida por la evaporacion potencial (PE), humedad relativa, temperatura atmosférica y
precipitacion, mientras que la resaturacion responde a caracteristicas del material.

Tanto para el proceso de secado como de resaturacion, los parametros que gobiernan el
comportamiento del suelo quedan definidos por la curva de encogimiento, la curva de
retencion de humedad y la conductividad hidraulica.

3.3.1. Curva de encogimiento limite (shrinkage limit)

El punto de encogimiento limite (ws) corresponde al contenido de agua en el material para
el cual una reduccion en el contenido de agua no implica nuevas reducciones
volumétricas (Figura 3.3). Para su obtencion, se desarrolla el ensayo de encogimiento
limite, el cual esta estandarizado por la norma ASTM International D4943 y junto al limite
plastico y limite liquido, forma parte de los limites de Atterberg.

De esta manera, es posible interpretar el limite de encogimiento como el punto de

contenido de agua mas bajo en cual el suelo aun se encuentra saturado. La trayectoria

gue toma la variaciéon de indices de vacios, definida matematicamente segun la ecuacién

(18) para los pardmetros adimensionales de ajuste ash, bsh y Csh, junto a sus trayectorias

probables se ensefian en la Figura 3.3.

w

Ty +1 (18)
sh

e(w) = ag

1
Csh l /Csh

Relacibn inicial de
vacios |Velumen inicial)

o e o i e s . PR e T e

Relacidén de vacios

| |

wyg H’hku
Contenido de humedad, u %

Figura 3.3. Encogimiento limite (Bowles, 1980).
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3.3.2. Curva de retencién de humedad (SWCC)

La curva de retencion de humedad (SWCC por sus siglas en inglés) tiene sus origenes
en el sector agrénomo identificando la cantidad de agua que debe tener el suelo para que
las plantas puedan absorber el agua de este.

Conceptualmente, representa la evolucion del contenido volumétrico de agua o humedad
gravimétrica o grado de saturacion en funcion de la succion; reflejando asi, la capacidad
del suelo para retener agua como funcién de la succion ejercida la que se define como la
diferencia entre la presion de aire y la de agua.

En un suelo parcialmente saturado, la funcion de contenido volumétrico de agua describe
la porcidn o volumen de vacios que permanece lleno de agua a medida que el suelo se
drena (Geostudio, 2012) quedando definida como la razon entre el volumen de agua (Va)
y el volumen total (V) indicado en la ecuacion (19):

Va
oY) = 7 (19)

A su vez, debido a que la saturacion (S) corresponde al volumen de agua (Va) divido en
el volumen de vacios (Vv), es posible escribir la ecuacién (19) como la ecuacién (20)
considerando ademas que el volumen total (Vi) es la suma del volumen de vacios (Vv) y
volumen de solidos (Vs).

W*S

o(¥) =
(¥) LV

(20)

Luego, recordando que el indice de vacios (e) se define como la razén entre el volumen
de vacios (Vv) y el volumen de sdlidos (Vs), es posible decir que:

exS

H(qj):e+1

(21)

Por otra parte, de un ensayo de laboratorio de succién y otro de encogimiento limite, es
posible describir la humedad gravimétrica (w) y el indice de vacios (e) en funcién de la
succién (). Asi, podemos escribir que:

GsxwW) =S +xe(w(?)) (22)
Posteriormente, despejando la saturacion (S) de la ecuacion (22) se obtiene que:

G, *w((¥)

S =@y

(23)

Finalmente reemplazando en la ecuacion (21), es posible obtener la curva caracteristica
de contenido volumétrico de agua que incluya el efecto de cambio de porosidad del
material debido al cambio en el contenido de agua como se expresa en la ecuacion (24).

Gs *w(¥) (24)

o) = @y +1
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3.3.3. Conductividad hidraulica parcialmente saturada

La funcion de conductividad hidraulica se estima a partir de la curva caracteristica del
suelo segun el método de Fredlund et al. (1994) que consiste en el desarrollo de la
integracion de la SWCC.

Esta metodologia esta basada en el hecho de que tanto la funcién de permeabilidad y la
SWCC son determinadas originalmente por la distribucion del tamafio de poros del suelo
en consideracion (Fredlund et al, 1994).

Debido a la dependencia entre la permeabilidad y la succién, o bien el contenido de agua,
el coeficiente de permeabilidad de un suelo parcialmente saturado no es constante. Con
base en esto, Kunze et al (1968) propusieron una modificacion al trabajo de Childs and
Cllis-George (1950) que consiste en un modelo que predice el coeficiente de
permeabilidad basado en una variacion del tamafio de poro aleatorio obteniendo:

m

K S

k@) =3 ~

)]s i=12,.,m (25)

Donde:

e K(B)) [m/s]: corresponde al coeficiente de permeabilidad para un especifico

contenido de agua volumétrico.

j [-]: es el contador de i [-] am [-].

ks [m/s]: es el coeficiente de permeabilidad saturada.

ks [m/s]: es el coeficiente de permeabilidad calculado.

Ts [Pa]: es la tensién superficial del agua.

pw [g/cm?3]: es la densidad del agua.

g [m/s?]es la aceleracién de gravedad.

Hw [P]: es la viscosidad absoluta del agua.

p [-]: es una constante que lleva cuenta de la interaccion de poros de varios

tamafios.

e m[-]: es el numero de intervalos considerados de la SWCC desde el contenido de
agua de saturacion (6s) hasta el contenido de agua residual (6r).

e n [-]: es el nimero de intervalos analizados entre el contenido de agua de
saturacion (6s) hasta el contenido de agua cero (6=0).

e Yj[Pa]: es la succién correspondiente al punto medio del j-ésimo intervalo.

Luego, asumiendo que el cambio volumétrico de la estructura del suelo es despreciable,
es posible escribir (25) de manera diferencial como:

K
k(0) = =

T? s 9 — x
s pwgf dx (26)
KSC Zl’l’W 9

. V()2

Donde x es la variable de integracion que representa el contenido de agua.
Posteriormente, es posible definir un coeficiente de permeabilidad relativo como:
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00 —x
fermdx

0, 0 —x
fermdx

k,.(6) = (27)

Luego, para predecir el coeficiente de permeabilidad de la ecuacién (27), se debe
establecer el contenido de agua residual de los resultados experimentales y parametrizar
la curva caracteristica del suelo.

En base a esto, Fredlund and Xing (1994) proponen una ecuacion general que describe
todo el desarrollo de la SWCC desde una succién nula hasta una del orden de 10° kPa
del estilo:

Os
[e + (¥/a)"]}™

0=C (28)

Donde:

e e [-]: es el nUmero natural 2.71828.

e a[Pa]: corresponde al valor aproximado de entrada de aire del suelo.

e n [-]: es un pardmetro que controla la pendiente posterior al punto de inflexién de
la SWCC.

e m [-]: es un pardmetro que es relacionado con el contenido de agua residual.

e C(W) []: es una funcidén de correccion definida mediante la ecuacion (29).

In (1 +C£r)

In(1 + 1000000/C,

cw)=1- (29)

Donde:

e Cr[-]: es una constante relacionada al valor de succion para el contenido de agua
residual por sobre los 1500 kPa.

Sin embargo, la obtencion del coeficiente de permeabilidad usando (27) y (28) es
conveniente integrarla a lo largo del eje de la succién, por lo que la ecuacion (27) puede
ser re escrita como:

[ 80) = 6C) gy ay

k(W) = —_7 (30)
for POy

Donde:

e Waev[Pa]: es la succién en el punto de entrada de aire.
e Y, [Pa]: es la succidén en el punto de humedad residual.
e O [-]: es la derivada de la ecuacion (28).

37



Pese a lo anterior, para evitar dificultades numéricas, Fredlund et al (1194) indican que
es conveniente integrar a lo largo de la escala logaritmica; de esta manera, la ecuacion
(30) se puede expresar como:

b 6(e¥)—0(¥)

_ Jnw) e” 0'(e”)dy
k() = =5 — 0, (1)
fln(‘l’AEv) ey 0'(e”)dy

Donde:

e b equivale a In(1,000,000).
e Y es lavariable de integracion representando al logaritmo de integracion.

Finalmente, la permeabilidad hidraulica de un suelo parcialmente saturado queda definida
para todo el contenido de succiones como:

k(W) = ksk,(¥) (32)

Donde ks corresponde a la conductividad hidraulica saturada del suelo.
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4. METODOLOGIA DE ANALISIS

A continuacion, se describe la metodologia de gabinete llevada a cabo para elaborar este
trabajo con el fin de cumplir los objetivos de la memoria.

4.1. Condiciones climatolégicas y espaciales del tranque de relaves

La definicion del area del tranque de reales a estudiar se realiza tomando como ejemplo
el area del tranque de relaves de la compafia minera Santa Inés de Collahuasi la que se
determina mediante Google Earth Pro.

A su vez, el emplazamiento del tranque se define en una zona éarida del pais siendo
escogida la regién de Antofagasta debido a la gran influencia minera en la zona.

Las condiciones climatolégicas son obtenidas a partir del archivo meteoroldgico de la
regién de Antofagasta para la estacién meteoroldgica 21 ubicada en la ciudad y comuna
de Calama para el afio 2007 y se ensefian en la Tabla 4.1.

Tabla 4.1. Condiciones climatolégicas y espaciales.

Temperatura

Tranque Area a media del Humedad Evaporacion
Modelo utilizar [km?] aire [°C] Relativa [%)] Potencial [m3/d]
Collahuasi | 10.0 | 22.74 | 21.07 | 0.01

4.2. Numero de celdas del tranque de relaves

Con el fin de disminuir el area himeda de depositacién se estableceran celdas definidas
por pretiles de tierra sin altura de revancha que generaran barreras para el relave
depositado.

El nimero de celdas se define a partir del area minima que permita desarrollar una
sedimentacién de las particulas soélidas del relave por peso propio. Dicha superficie se
despejara tras igualar la tasa de depositacién con la tasa de sedimentacién definida en
la ecuacion (1).

La tasa de depositacion se definird segun la ecuacion (33) para una produccion (P) de
100.000 [tnd] de relave a una concentracion de solidos del 55%, gravedad especifica de
s6lidos de 2.7 y una densidad seca sedimentada de 1.2 ton/m® referentes a una
produccion tipica de gran mineria de relaves de cobre convencionales.

_ (1 + esedimentado)

a=P - (33)
GS * Pagua * Area

Cabe destacar que uno de los problemas de la ecuacion de Stokes ensefiada en la

ecuacion (1) en su uso en arenas de relave, es que la definicion considera el cuadrado

del diametro predominante de la particula; un valor que es muy variable durante el

proceso minero ya que tanto la forma como el tamafio estan asociados a las
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caracteristicas de la roca explotada generando gran variabilidad al resultado de la
ecuacion (1). Ante este problema, el presenta trabajo asume las particulas de sélido como
esferas perfectas de tamafio equivalente, durante toda la operacién, al tamafio de la malla
donde se tenga mayor retencion de material reportado de los ensayos de laboratorio
correspondiente a 5.5 [um]. Los valores de los pardmetros establecidos para resolver la
ecuacion (1) presentan en la Tabla 4.2.

Tabla 4.2. Parametros de la pulpa de relaves.

Parametro Simbolo Unidad Valor
Produccion | P | [tpd] 100,000
Concentracion de solidos masica | Co | [] | 0.55
Diametro predominante | dp | [um] | 5.5
Densidad seca de la pulpa | P pulpa | [tn/m?3] | 1.53
Densidad del sélido | Pdelssido | [tn/m3] | 2.7
Concentracién de sélidos volumétrica | Cv | [-] | 0.31
Densidad del agua | oL  [tn/m3 | 1.00
Viscosidad dinamica del agua | nL . [tn/m/s] | 0.00001

Resolviendo e igualando a la ecuacion (33), se obtiene el area requerida como se ensefia
en la Tabla 4.3.

Tabla 4.3. Area de celda requerida.

Numero de celdas
preliminares [-]
5.00e—02 | 1.85 | 5.4

Tasa de depositacion [m/d] Area requerida [km?]

Con el area de la celda determinada, el nimero de celdas a definir correspondera al
entero superior del resultado de la ecuacién (34) y se tiene en la Tabla 4.4.

Area deposito
#de celdas = — P (34)
Area celda

Tabla 4.4. NUumero de celdas definitivo.

Numero de celdas definitivo [-] Area de celda [km?]

6 | 1.67

Se considera 6 celdas como un numero razonable para las producciones asumidas y
velocidades conseguidas; recordando que el objetivo es evaluar los planes operaciones
y no el efecto del nimero de celdas.
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4.3. Etapa de depositacion

La etapa de depositacion corresponde al tiempo desde que se comienza a depositar en
una celda hasta el momento en que la velocidad de afloramiento de agua del relave por
consolidacion sea menor o igual a la tasa de evaporacion potencial.

Los espesores de las capas de relave depositados para cada opcion de operacion del
tranque se determinan mediante el programa de diferencias finitas CONDESO con un
intervalo maximo de tiempo de 0.1 dias, requiriendo la curva de compresibilidad obtenida
en el ensayo de laboratorio del relave de cobre estudiado que se muestra en el anexo 9.1
Figura 9.5.

Otro requerimiento es la tasa de depositacion que se obtiene a partir de la ecuacion (33)
y que para cada instante de tiempo prescrito, CONDESO entrega la evolucién de altura
del relave, el volumen de solidos acumulado, la cantidad de agua que aflora en superficie
y un perfil, equiespaciado a volumen de sélidos constante, de indices de vacios y la
concentracion de solidos.

4.4. Etapade secado y re-humectacion

La etapa de secado comienza posterior a la etapa de depositacion y finaliza cuando se
da inicio a la siguiente etapa de depositacion segun sea el ciclo de operacion del tranque
de relaves.

La variacién en el contenido de agua del material se lleva a cabo mediante el programa
de elementos finitos SEEP/W en un analisis 1D con una grilla de 2.5 milimetros que
proporciona un error en el balance de agua menor al 5%.

Debido a las limitaciones del programa SEEP/W, durante la etapa de depositacion, se
asumira interfaz impermeable entre la capa secada y la que se deposite; por lo que, para
el balance de aguas, el caudal de re-humectacién; se define como el agua total infiltrada
en la etapa de secado obtenida del analisis de SEEP/W dividida en la cantidad de dias
gue tenga el ciclo de depositacion.

El contenido de agua disponible en profundidad en SEEP/W, 6(z), se determina a partir
del perfil de indices de vacios entregado por CONDESO tras finalizar la etapa de
depositacion. Para cada indice de vacios recuperado, se asocia el valor de humedad
gravimétrica correspondiente (we)) del ensayo de encogimiento limite y consigo la
succion correspondiente a dicho contenido de humedad (yw) a partir del ensayo de
succién. De esta manera, a SEEP/W se ingresa un perfil de succiones en profundidad
quien a partir de la curva SWCC es capaz de determinar 6(z). Lo anterior se bosqueja en
la Figura 4.1.

Para que el punto anterior sea valido fisicamente, se hace el supuesto de que la
distribucion de solidos es homogénea entre un punto de evaluacion y el siguiente en el
equiespaciado entregado por CONDESO.
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RESULTADOS CONDESO ENSAYOS DE LABORATORIO INPUT SEEP/W
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Figura 4.1. Bosquejo procedimiento input SEEP/W.

De esta manera la condicion inicial de SEEP/W queda representada por un perfil de
succiones que, al interceptar con la curva de contenido volumétrico de agua de volumen
total fijo, otorgue las concentraciones de agua correspondientes.

4.5. Encogimiento del material

El encogimiento del material tiene lugar durante la etapa de secado y se evalla a partir
del cambio del contenido de humedad gravimétrica y su correlacion con el indice de
vacios obtenido del ensayo de encogimiento limite como funcion de la humedad (w) cuya
curva de ajuste corresponde a la ensefiada en (35).

0.2550

Si bien el cambio en el contenido de agua gravimétrico no es homogéneo en profundidad,
se obtiene un indice de vacios equivalente a todo el perfil y se comparard con uno
equivalente inicial obteniendo la variacion de este y determinando el encogimiento de la
capa asumiendo que este solo es provocado por la variacion en el contenido de aguas
como se ensefia en la Figura 4.2.

1
/
e(w) = 0.67 (W—SO + 1) ? (35)

Debido a que el programa SEEP/W no compatibiliza la reduccion del contenido de agua
con la reduccion del indice de vacios del material, se definen una familia de curvas SWCC
que reproduciran el efecto del cambio de porosidad del material.
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CONDICION INICIAL SEEP/W ENSAYOS DE LABORATORIO CONDICION FINAL SEEP/W

Wit — — W1

wi2

Wif2

Witn

Figura 4.2. Esquema de encogimiento del material.

La generacion de estas curvas tiene como objetivo delimitar la cantidad de agua que
pueda ingresar por efecto de humectacién posterior a la etapa de secado durante la
siguiente etapa de depositacion. De esta manera, dependiendo del valor de succion
alcanzado en la etapa de secado, se dividira la capa y se le asignaran nuevas curvas
caracteristicas para su posterior etapa de secado.

Los rangos de succion y las curvas definidas se presentan en la Tabla 4.5 y Figura 4.3
correspondientemente y la utilizacion de estos rangos corresponde solo a una
representacion del esponjamiento del material simplificando las trayectorias reales debido
a la carencia de las curva de rehumectacion.

Tabla 4.5. Rangos de succién para la otorgacion de curvas SWCC.

Rango de succion resultante [kPa] Curva SWCC
0-5 | SWCC 1
5-20 | SWCC 2
20 — 40 | SWCC 3
40 0 + | SWCC 4

43



0.60

0.55
0.50 \
0.45
0.40
0.35
0.30
0.25
0.20

0.15

Contenido volumétrico de agua 6 [-]

0.10
0.05

0.00
0.0001 0.001 0.01 0.1 1 10 100 1000

Matriz de succién W [kPa]

—SWCC1 SWCC2 SWCC3 SWCC4

Figura 4.3. Familias de curvas de succion SWCC

Conforme a lo anterior, a cada curva de contenido de humedad se le asigna una funcion
de conductividad hidraulica estimada mediante el método de Fredlund para la
conductividad saturada correspondiente al indice de vacios alcanzado. Dicha relacién se
obtiene a partir de un ensayo de conductividad hidraulica para distintos grados de
consolidacion de un relave de gran mineria chilena ensefiados en el anexo 9.1.

Debido a lo sensible del resultado ante el cambio de agua disponible en el material, los
cambios volumétricos se registran, pero no se modifican los espesores en SEEP/W ya
gue esto genera un cambio de hasta un 75% en las concentraciones de agua.

Las condiciones iniciales de la siguiente etapa de depositacién y secado corresponden a
las obtenidas en el analisis previo para las capas existentes y a las condiciones iniciales
de CONDESO para la capa nueva.

4.6. Modelo de balance masico de aguas
4.6.1. Contenido de agua potencialmente recuperable

El agua potencialmente recuperable es toda aquella que se encuentra disponible en la
laguna de aguas claras quedando definida por la ecuacion (36).

ont = Qins + Qcon — Qren — Epot (36)
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Donde:

e Qpot [Mm3/s]: es el caudal potencialmente recuperable.

e Qins[m?/s]: es el caudal potencialmente recuperable desde la laguna por efecto de
la sedimentacion.

e Qcon[M?/s]: es el caudal potencialmente recuperable desde la laguna por efecto de
la consolidacion.

e Qren [M3/s]: es el caudal de humectacién de la playa seca.

e Epot[M3/s]: es la evaporacion potencial de la zona.

En este trabajo se asumira que la formacion de la laguna es instantdnea durante la etapa
de depositacion.

A su vez, el caudal potencialmente recuperable producto de la sedimentacion se calcula
a partir de la diferencia de indices de vacios registrados en el ensayo de slurry de un
relave de cobre de gran mineria chilena segun la ecuacion (37)

Produccion (37)
Qins = (epulpa - esedimentado) * T

Por otra parte, el caudal potencialmente recuperable por consolidacién corresponde al
entregado por CONDESO y la evaporacion potencial es un valor fijo.

4.6.2. Contenido de agua atrapado

El contenido de agua atrapado en la cubeta de relaves se obtiene de manera directa a
partir de los resultados del analisis en SEEP/W.

4.6.3. Balance de agua global
Por conservacion de masa, se debe verificar que se cumpla:

(38)

Qentra = ont + Qevaporaci()n real + Qatrapamiento

Donde la evaporacion real es obtenida de manera directa a partir de los resultados del
analisis en SEEP/W de manera similar al contenido de agua atrapado.
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5. RESULTADOS

5.1. Duracién de la etapa de depositacion y secado para cada ciclo de operacion

El fin de la etapa de depositacion se define en el momento en el que la tasa de expulsion
de agua, producto de la consolidacion del material sedimentado, es menor o igual a la
tasa de evaporacion potencial, PE.

La Figura 5.1 a la Figura 5.3 muestran de manera gréfica la tasa de salida de agua por
consolidacion y la tasa de evaporacion potencial para cada ciclo de operacién para cada

dia. Los resultados se resumen en la Tabla 5.1

Tabla 5.1. Determinacion de la duracion de la etapa de depositacion y secado.

Tasa de ., L
o o Duracion etapa de Duracion etapa
# Descripcion depositacion L ;
[m/d] depositacion [dias] | de secado [dias]
1 De[,)osnauon de7 " 35
dias por celda
5 Deppsﬂauon de 14 0.05 14 20
dias por celda
3 Deppsﬂamon de 28 o8 140
dias por celda
0.014
0.012 f,r‘"'._\
— 0.010
g2 Y
; 0.008
3 0.006
S
(]
= 0.004
0.002
0.000
0 7 14 21 28 35
Tiempo [dias]
—@— Agua por consolidacion PE

Figura 5.1. Tasa de salida de agua por consolidacion para operacion de depositacion de
7 dias por celda.
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Velocidad [md]
C
e
C
[=

0 7 14

Tiempo [dias]

—a— Agua por consohdacion

21

—a—PE

35

Figura 5.2. Tasa de salida de agua por consolidacion para operacion de depositacion de

14 dias por celda.

Velocidad [m/fd]

0 7 14 21 28 35

Tiempo [dias]

—g— Agua por consolidacion

42

—gr— PE

Figura 5.3. Tasa de salida de agua por consolidacién para operacion de depositacion de

28 dias por celda.
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5.2. Altura de relaves resultantes para cada ciclo de operacion

Debido a que el andlisis se realiza en 1D, se asume que toda el area de la celda presenta
la misma variacién de altura. Por otra parte, debido a que las capas se subdividen en
zonas dependiendo de su succion final alcanzada y que la re-humectacion no generara
hinchamientos; la Unica fuente generadora de variacion de altura es el cambio de
contenido de agua debido a la evaporacion.

El encogimiento alcanzado por cada capa del material de relave para cada ciclo de
operacion se resumen en la Tabla 5.2, Tabla 5.3 y Tabla 5.4, reportando el nimero de
capa, la altura inicial (hi), la altura de sélidos (hs), la humedad inicial promedio (w,), el
indice de vacios inicial promedio (e;), la altura de vacios inicial (hvi), la altura de vacios
final (hv) y la variacion en altura (Ah).

Tabla 5.2. Encogimiento de relave por capa para operacion de 7 dias por celda.

Capa | hi[m] |hs[m]| w[] | &[] [hilm]| we[l | &[] |hu [m]‘Ah [m]
1 |0.3165 | 0.155 | 0.396 | 1.062 | 0.162 @ 0.295 | 0.791 | 0.123 | 0.032
2 |0.3165|0.155 | 0.394 | 1.055 | 0.162 | 0.272 | 0.730 | 0.113 | 0.042
3 |0.3165|0.155| 0.394 | 1.055 | 0.162 | 0.275 | 0.738 | 0.114 | 0.041
4 03165 |0.155 | 0.394 | 1.055 | 0.162 | 0.275 | 0.736 | 0.114 | 0.041
5 |0.3165|0.155| 0.394 | 1.055 | 0.162 | 0.274 | 0.735 | 0.114 | 0.041
6 |0.3165|0.155  0.394 | 1.055 | 0.162 | 0.274 | 0.734 | 0.114 | 0.041
7 |0.3165|0.155| 0.394 | 1.055 | 0.162 | 0.274 | 0.733 | 0.114 | 0.041
8 |0.3165|0.155| 0.394 | 1.055 | 0.162 | 0.273 | 0.733 | 0.114 | 0.041

Total [m] | 0.321

Tabla 5.3. Encogimiento de relave por capa para operacion de 14 dias por celda.

Capa | hi[m] |hs[m]| w[] | &[] [hilm]| we[l | &[] |hu [m]‘Ah [m]
1 |0.6147 | 0.310 | 0.376 | 1.007 | 0.305 0.304 | 0.816 | 0.253 | 0.057
2 10.6147 | 0.310 | 0.375 | 1.004 | 0.305 | 0.291 | 0.779 | 0.241 | 0.069
3 |0.6147 | 0.310 | 0.375 | 1.004 | 0.305 | 0.291 | 0.779 | 0.241 | 0.069
4 06147 |0.310 | 0.375 | 1.004 | 0.305 | 0.291 | 0.779 | 0.241 | 0.069

Total [m] | 0.263

Tabla 5.4. Encogimiento de relave por capa para operacion de 28 dias por celda.

him] | hs[m] | w;[1 | &[] hi[m] | w;[] | &[] |hvf[m] [Ar:]

1 | 1.200 | 0.620 | 0.357 | 0.958 | 0.580 | 0.307 | 0.823 | 0.510 | 0.110
2 | 1.200 | 0.620 | 0.357 | 0.956 | 0.580 | 0.299 | 0.801 | 0.497 | 0.123

Total [m] | 0.233

Capa
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5.3. Balance masico de agua

A continuacion, se enuncian los balances masicos de agua realizados para cada ciclo de
operacion del depdsito de relaves.

5.3.1. Agua potencialmente recuperable

Los parametros para obtener los valores de los caudales por efecto de la sedimentacion
segun la ecuacion (37) se ensefian en la Tabla 5.5. De esta manera, los resultados del
caudal instantdneo, por sedimentacion, y evaporacion potencial se tienen en la Tabla 5.6.

Tabla 5.5. Pardmetros para la obtencion del caudal instantaneo por efecto de la
sedimentacion.

€pulpa [-] €sedimentado [-] Produccion [tn/d] Gs

0.84 | 1.25 | 100,000 | 2.7

Tabla 5.6. Caudal instantaneo y evaporacion potencial (PE).

Qins [m3/d] PE [m3/d]
35,555 | 17,344

Los caudales por consolidacion y por humectacion se presentan de manera gréfica para
las operaciones de 7, 14 y 28 dias en la Figura 5.4, Figura 5.5 y Figura 5.6
respectivamente.

90,000

80,000 [Uittrredseckesroraosarobsoteronsetersotrtoneroapeanctasvatepronseanontsparserorsoceponsotercocs
70,000
60,000
50,000
40,000

30,000

e 4 S e R RAAEAA4424a242 2R L4444 2RRRRERE

10,000

Caudal [m3/d]

0
0 35 70 105 140 175 210 245 280

Tiempo [dias]

Q cons E pot Qreh

Figura 5.4. Resumen de caudales para operacion de 7 dias.
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Figura 5.5. Resumen de caudales para operacion de 14 dias.
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Figura 5.6. Resumen de caudales para operacion de 28 dias.

Luego, para una operacion de 280 dias del tranque de relaves, es posible obtener el
caudal potencial a recuperar segun la ecuacion (36). Los resultados, junto al porcentaje
de recuperacion se ensefian en la Tabla 5.7 y Figura 5.7.
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Tabla 5.7. Caudales potencialmente recuperables segun ciclo de operacion.

Depositacién Qentra[ma] Qinst[ma] Epot[ma] Qcons [m3] Qreh [m3] % REC
7 dias por 5,528,000 | 465,239 | 44%
celda
igl dg'as POr | 55 900,090 | 9,955,555 | 4,856,401 | 5,943,333 | 263,437 | 47%
28 dias por 6,185,000 | 105,206 | 49%
celda
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Figura 5.7. Porcentaje de recuperacion de aguas segun ciclo de operacion.

De la Figura 5.7 se observa ademas la tendencia logaritmica del porcentaje de
recuperacion potencial de agua desde la laguna de aguas claras cuya forma queda
descrita por la ecuacion (39) con un coeficiente R? de 0.985.

% de recuperacion = (0.032 In(ciclo de operacion) + 0.3828) * 100 (39)

5.3.2. Agua atrapada en la cubeta de relaves

Tal como se enuncio en la seccion 4.6.2, el contenido de agua atrapado en la cubeta de
relaves para cada ciclo de operacion se obtiene de manera directa del programa
SEEP/W.
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Los contenidos de agua atrapada en cada capa se muestran en la Tabla 5.8, Tabla 5.9y
Tabla 5.10 para cada secuencia de operacion donde se incluye ademas el error
porcentual del calculo de SEEP/W.

Tabla 5.8. Agua atrapada en la cubeta para ciclo de operacién de 7 dias por celda al fin
del periodo de andlisis.

Capa Qatrapado [m?’] Error [%]
1 | 1,303,560 | 0.00
2 | 1,282,920 | 0.00
3 | 1,261,420 | 0.00
4 | 1,240,200 | -0.20
5 | 1,220,010 | 0.20
6 | 1,200,900 | 0.00
7 | 1,184,910 | -0.34
8 | 1,143,750 | 7.71
Total [m?] | 9,837,670

Tabla 5.9. Agua atrapada en la cubeta para ciclo de operacion de 14 dias por celda al
fin del periodo de analisis

Capa Qatrapado [M?] Error [%)]
1 | 2,700,130 | 0.00
2 | 2,585,780 | 0.00
3 | 2,456,020 | 0.00
4 | 2,431,450 | 0.01
Total [m?] | 10,173,380

Tabla 5.10. Agua atrapada en la cubeta para ciclo de operacion de 28 dias por celda al
fin del periodo de andlisis

Capa Qatrapado [m3] Error [%]
1 | 5,272,990 | 0.00
2 | 5,002,140 | 0.01
Total [m?] | 10,275,130

De manera similar a la Figura 5.7, se presenta la Figura 5.8 para evaluar el
comportamiento del porcentaje de aguas atrapadas en la cubeta de relave como funcion
del contenido de agua que entra al sistema y al volumen de sélido depositado.
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Figura 5.8. Porcentaje de aguas atrapadas segun ciclo de operacion.

5.3.3. Conservacion de masa

Con el fin de verificar la conservacion de masa en el balance global del sistema, se
presentan los resultados en la Tabla 5.11 para las distintas operaciones segun se indica
en la ecuacion (38).

Tabla 5.11. Verificacion de conservacién de masa para las distintas operaciones por

celda.
Depositacion | Qentra [M?] Qpot [M?] Qeva[M7] Qatrapamiento | Error
’ [m3] [%]
Zemd;as por 10,161,914.7 | 3,006.061.0 9.837.670.0 | 0.42
i:ldg'as POT | 55 909.090.9 | 10,779,049.7 | 2,151,272.0 | 10,173,380.0 | 0.85
iﬁldg'as por 11.178.947.2 | 1.531.562.0 | 10.275.130.0 | 0.33

5.4. Perfil de humedad volumétrica final para cada ciclo de operacion

La Figura 5.9, Figura 5.10 y Figura 5.11 muestran los perfiles de humedades finales al
dia 280 de operacion para los distintos ciclos de depositacion.

53




25320 [~
CAPA 8
2.2155
CAPA 7
1.8990
CAPA 6
1.5825
£ CAPAS
[
2 1.2660
2
o CAPA 4
0.9495
CAPA 3
0.6330
CAPA 2
0.3165
CAPA 1
0.0000
0 005 01 015 02 025 03 035 04 045 05 0.55
Contenido volumétrico de agua 0 [-]
Perfil de humedad = ====- Entrada de aire

Figura 5.9. Perfil de humedad volumétrica para operacion de 7 dias por celda al dia
280.
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Figura 5.10. Perfil de humedad volumétrica para operacion de 14 dias por celda al dia
280.
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Figura 5.11. Perfil de humedad volumétrica para operacion de 28 dias por celda al dia
280.

5.5. Trade - off entre el movimiento de tierray la recuperacion de aguas

Debido a que cada operacion del tranque de relaves en celdas analizada requiere de la
construccion de pretiles de distinta cota, se hace necesario evaluar el incremento de valor
asociado a este proceso.

Asumiendo los pretiles como elementos trapezoidales de crecimiento de eje central en
una cubeta cuadrada de 10km? de area, junto a definir un valor de mercado para el
movimiento de tierra de 1 US$/m3 y para el metro cubico de agua de 2 US$/m3, se
presentan los resultados del incremento de valor respecto a la depositacion de 7 dias por
celda en la Tabla 5.12, quedando este definido segun (40).

Incremento de valor = ($agua i $agua 7) - ($pretil i $pretil 7) (40)

Ademas, una esquematizacion e incorporacion de la geometria de los pretiles se presenta
en la Figura 5.12 y Figura 5.4.
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Figura 5.12. Geometria del pretil.

12m
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por celda por celda por celda

Figura 5.13. Cubicacion de pretiles para cada operacion analizada.

Tabla 5.12. Trade — off movimiento de tierra - recuperacion de aguas.

Altura Valor Agua Valor agua | Incremento
Operacioén pretil | construccién | recuperada | recuperada de valor
[m] pretil [US$] [m?3] [US$] [US$]
7 dias por celda | 0.3165 | 10,592 | 10,161,914.7 | 20,323,829 | 0

14 dias por celda | 0.6147 | 21,828 | 10,779,049.7 | 21,558,099 | 1,223,033
28 dias por celda | 1.200 | 47,055 | 11,178,947.2 | 22,357,894 | 1,997,602

57



6. DISCUSION DE RESULTADOS

Uno de los principales puntos donde poner atencion resulta ser el momento en el cual se
da fin de la etapa de depositacion e inicio de la etapa de secado. En las figuras 5.1 a la
5.3 se observa un abrupto quiebre de la tasa de salida de agua por consolidacion (linea
azul) haciendo alusion a que tras finalizar la etapa de depositacion el material ya se
encuentra consolidado de manera que la tasa de expulsion de agua por su superficie es
tan baja que se encuentra por debajo de la tasa de evaporacion potencial; siendo asi
posible establecer que desde ese momento toda agua que se expulse a la superficie sera
evaporada y no se podré recuperar.

El fendmeno observado, se debe principalmente a los factores de compresibilidad y tasa
de crecimiento del material. Por una parte, debido a que la tasa de depositacion se iguala
a la tasa de sedimentacion, el material se va depositando de manera sedimentada; por
otro lado, la baja compresibilidad que presenta el material para el rango de esfuerzos que
evidencia, provocan que el material se consolide a medida que se deposita.

La compresibilidad del material, que para este trabajo se obtiene a partir del ensayo de
consolidacion (Figura 9.5), resulta un parametro sumamente sensible al analisis
obteniendo diferencias en el tiempo de consolidacion de hasta un 150% para una
variacion del doble de la compresibilidad. Un ejemplo esquematico se presenta en la
Figura 6.1.

0.018
0.016
0.014
0.012 m
0.010
0.008
0.006
0.004
0.002

0.000
0 7 14 21 28 35

Velocidad de salida de agua [m/d]

Tiempo [dias]
—@— Resultado memoria PE Mayor compresibilidad Mayor Velocidad

Figura 6.1. Sensibilidad de la duracion de la etapa de depositacion.

Un resultado similar, pero no tan drastico como el anterior descrito, se obtiene al modificar
la velocidad de depositacion para un modulo de compresibilidad fijo; de manera tal que
si la velocidad es mayor que la tasa de sedimentacion, la etapa de depositacion se
extiende alcanzando ademas mayor flujo de agua expulsado como se muestra en la
Figura 6.1.

Ahora bien, un menor tiempo de secado provocaria un nuevo analisis en las
recuperaciones de agua puesto que por ejemplo, para un mayor moédulo de
compresibilidad y una mayor tasa de depositacion, se aumentarian las cantidades de
agua atrapada en la cubeta.
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Otro tema importante de abordar es la cantidad de agua recuperada de la laguna. Debido
a que se realiza el supuesto de que esta se forma inmediatamente, se considera que se
puede recuperar agua desde el dia uno siendo en esto no es asi. Habitualmente se
requiere un par de dias para su formacion y, dependiendo del método que se utilice para
su captacién se requerira eventualmente una cota minima de agua.

Lo anterior se traduce en que una parte del agua que esta memoria considera como
recuperada, en el dia a dia seria evaporada a una tasa igual a la de la evaporacion
potencial significando una menor cantidad de agua recuperada con la aqui presentada.

Sin prejuicio de lo anterior, los perfiles de humedad obtenidos no se verian afectados.
Pero, debido al problema de que SEEP/W no considera el encogimiento del tamafio de
poro, el programa asume que dada la cantidad de agua presente existe una succion
asociada que de los ensayos de laboratorio se sabe que no es asi. Sin embargo, se
observa que pese a la no consideracion de este hecho, los perfiles consiguen su
estabilidad en torno al valor de la succién correspondiente al punto de entrada de aire.
De esta manera, se observa que dicho valor es independiente de si se considera o no el
encogimiento de poro.

Otro efecto para considerar es el hecho de la inclusion de curvas de resaturacion del
material lo que haria que los perfiles de humedad resultantes presentaran mayor
continuidad sin escalonamientos. Debido a que este trabajo considera una familia de
curvas caracteristicas y dependiendo del rango de succidén que se alcance es posible
acceder a una SWCC de menor porosidad; pero nunca poder ascender a una de mayor
porosidad, se observa que en los perfiles de humedad entregados muestran pequefios
saltos en sus contenidos de humedad lo cual al introducir una variable dinamica de
resaturacion para cada nivel de encogimiento produciria una curva suave.

Finalmente, cabe recalcar que el crecimiento de las celdas mediante pretiles de arena
con crecimiento de eje central considera que el area de las celdas se mantiene siempre
constante. Este Ultimo supuesto es claramente volatil referente a temas de estabilidad
debido a que si se tienen dos celdas contiguas y en una el relave estd mas seca que en
la otra, por temas de estabilidad se buscara soporte sobre el relave mas seco. Esto ultimo
ocasionaria un crecimiento tipo aguas arriba achicando el area de una celda y
agrandando el area de la contigua como se esquematiza en la Figura 6.2.

PRETILEN
CONSTRUCCION

ENCOJIMIENTO DE AREA

RELAVE SECO

RELAVE EN ETAPA
DE SECADO

EXTENSION DE AREA

DEPOSITACION
EN CURSO

Figura 6.2. Encogimiento de areas producto de elevacion de pretiles.
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7. CONCLUSIONES Y RECOMENDACIONES
7.1. Conclusiones

e Diferencias en el plan de operacién de un tranque de relaves convencional, implica
diferencias en la recuperacion de agua para un mismo numero de celdas.

e El secado del material tiene un rol fundamental en la recuperacion de aguas.

o Se observa que para ciclos de depositacion de mayor tiempo, el caudal de
re-humectacion es menor, lo que se debe a que la zona seca, producto de
la evaporacién, no depende de la operacion seleccionada.

o La evaporacion no depende de la operacién llevada a cabo dado que la
evaporacion actual decae rapidamente a valores cercanos a cero desde la
potencial una vez evaporada la pelicula superficial de agua; por lo que un
mayor numero de dias en la etapa de secado produce una variacion
marginal en la profundidad seca.

o Debido a lo anterior, independiente del ciclo de operacion ejecutado, el
caudal de re-humectacion sera el mismo para todas las secuencias. De esta
manera, ciclos mas cortos provocardn que exista un caudal de re-
humectacibn méas a menudo, reduciendo el agua potencial a ser
recuperada.

e La consolidacion del material no presenta mayor influencia en la recuperacion de
aguas.

o Debido a que la velocidad de depositacion es lo suficientemente baja, en
comparacion a la compresibilidad del material, al finalizar la descarga de
material este se encuentra ya consolidado; razon por la cual es posible
realizar el proceso de secado a partir del dia siguiente tras finalizada la
descarga.

e Cuantitativamente se observa que la depositacion por medio de una operacion de
28 dias por celda presenta un aumento del 10% en la recuperacion de aguas por
sobre una operacion de depositacion de 7 dias por celda, indicando que
operaciones que permitan desarrollar un mayor periodo de secado presentan
mayor efectividad conforme a la recuperacion de aguas.

¢ Un analisis econdmico sugiere que la depositacién de 28 dias por celda genera un
incremento de valor cercano a los 2 millones de délares con respecto a la
depositacion de 7 dias por celda. Sin embargo, hay que considerar las dificultades
constructivas y los problemas de estabilidad que se asocian a un pretil de mayores
dimensiones.

e Dentro de las principales desventajas que se asocian a un pretil de mayores
dimensiones se encuentran el hecho de que al tener mayor pendiente, reducen el
volumen de la cubeta libre a depositacion; ademas de que por producto de sus
pendientes habra una mayor zona fundada sobre relave saturado lo que puede
favorecer el potencial de licuefaccion.
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Sujeto a las caracteristicas intrinsecas del relave analizado en este trabajo, el
atrapamiento de agua en los poros del relave depositado para los distintos ciclos
de operacion no presenta mayor diferencia y no supera el orden del 50% del agua
utilizada ajustdndose al modelo propuesto por Wels y Robertson en el 2003.

De los perfiles de humedad resultantes para 48 semanas de operacion del tranque
de relaves, se tiene que independiente de la secuencia de depositacion, el
contenido de agua en profundidad tiende a estabilizarse para el valor asociado al
punto de entrada de aire sugiriendo un punto de equilibrio en la interfaz agua —
aire.

7.2. Recomendaciones

Debido a los resultados aqui expuestos, se recomienda a las compafiias mineras
incluir este tipo de andlisis en sus planes operacionales con el fin de ofrecer una
alternativa a uso de tecnologias como espesadores mas grandes o en mayor
namero; o bien simplemente a mejorar las condiciones de recirculacion de agua
desde las cubetas.

Se sugiere comparar y complementar la curva de recuperacién de aguas para
otras secuencias de operacion y distinto nimero de celdas. Ademas, se deben
trabajar las limitaciones de esta memoria mejorando la condicién de interaccion de
la superficie de una capa seca y la capa siguiente que se deposita permitiendo de
manera acoplada el proceso de depositacion y re-humectacion.

Finalmente se recomienda la realizacion de campafias experimentales que
permitan observar y explicar la tendencia del suelo a encontrar un equilibrio
entrono al punto de entrada de aire del material para ciclos de secado y re-
humectacion.
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9. ANEXO Y APENDICES

9.1. Resultados de laboratorio

A continuacion, se ensefian los resultados de laboratorio para un relave tipico de gran
mineria chilena usados en esta memoria.
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Figura 9.1. Curva de humedad gravimétrica versus succion.
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Figura 9.2. Curva de encogimiento limite.
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A partir de los ensayos de encogimiento limite y de succién, es posible obtener la curva
de saturacion en funcion de la succidn segun (23). La curva de saturacion, que incluye el
efecto del encogimiento del material producto de la salida de agua se ensefia en la Figura
9.3, donde también se determina el punto de entrada de aire y consigo la succién de
estabilizacion asociada al punto de limite de encogimiento.
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Figura 9.3. Curva de saturacién versus succion.

El valor de entrada de aire queda definido como la interseccion de las rectas de la rama
saturada y de desaturacion; definiendo el punto de estabilizacion como 10 kPa por sobre
el valor de entrada de aire.

Tabla 9.1. Valor de entrada de aire y succion de limite de encogimiento.

Succion de estabilizacion de limite de
encogimiento [kPa]
30 \ 40

Valor de entrada de aire AEV [kPa]

Con los ensayos mostrados en la Figura 9.1 y Figura 9.2 junto a la determinacién de la
curva de saturacion ensefiada en la Figura 9.3 y haciendo uso de la ecuacion (42), es
posible construir la curva de contenido volumétrico de agua que incorpore el efecto del
cambio de la porosidad del material por el fendmeno de encogimiento de este durante la
reduccion del contenido de humedad.

El resultado, que se tiene en la Figura 9.4, incorpora ademas la referencia a la succion
asociada al limite de encogimiento y permite rescatar el contenido de agua volumeétrico
gue presenta el material en dicho punto tal como se tiene en la Tabla 9.2
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Figura 9.4. Curva de humedad volumétrica versus succion.

Tabla 9.2. Contenido volumétrico de agua para el AEV.

Succidn de estabilizacién de limite de Contenido volumétrico de agua asociado
encogimiento [kPa] [-]
40 \ 0.3673

A partir de los valores enseiiados en la Tabla 9.2, se definen las familias de curvas
caracteristicas ensefiadas en la Figura 4.3 las cuales estan asociadas a un volumen total
invariante igual a la inicial para ser compatibles con el desarrollo de SEEP/W.

Otro ensayo de laboratorio realizado corresponde al ensayo de consolidacion junto al de
conductividad hidraulica saturada para distintos niveles de consolidacion; los resultados
de estos ensayos se adjuntan en la Figura 9.5 y Figura 9.6 respectivamente.
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Figura 9.5. Ensayo de consolidacion.

Donde la curva de ajuste introducida en CONDESO queda dada por (41) para los
pardmetros dados en la Tabla 9.3.

e(c’) = A(c’ + 2)®

(41)

Tabla 9.3. Pardmetros de ajuste de la curva de compresibilidad.

A [kPal]
1.0976

B[]
-0.1002

Z [kPa]
0.2600
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Figura 9.6. Ensayo de conductividad hidraulica saturada.

Donde la curva de ajuste introducida en CONDESO queda dada por (42) para los
pardmetros dados en la Tabla 9.4.

k(e) = CeP (42)

Tabla 9.4. Pardmetros de ajuste de la curva de conductividad hidraulica.

C [m/s] D[]
1.007e-07 -0.1002
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Asi, para los valores de conductividad hidraulica saturada obtenidos de la Figura 9.6, se
estiman las funciones de conductividad hidraulica parcialmente saturada para la familia
de SWCC determinadas en la Figura 4.3. Los parametros de la familia de curvas de
succion y de funcion de conductividad hidraulica parcialmente saturada se tienen en la
Tabla 9.5 y se observan graficamente en la Figura 9.7.

Tabla 9.5. Pardmetros de las curvas SWCC y K.

Conductividad hidraulica

SWCC | Porosidad n[-] | indice de vacios e [-] saturada k [m/s]

1| 0.5583 | 1.2642 | 3.1e-07
2 | 0.5000 | 1.0000 | 1.0e-07
3 | 0.4500 | 0.8181 | 3.7e-08
4 | 0.4012 | 0.6701 | 1.2e-08
1.00E-07 —~—
_ 1.00E-08 ——
E 1.00E-09
E 1.00E-10
g 1.00E-11
g 1.00E-12
3
2 1.00E-13
é 1.00E-14
S
1.00E-15
1.00E-16
0.01 0.1 1 10 100 1000
Matriz de succién W [kPa]
— K SWCC 1 K SWCC 2 K SWCC3 KSWCC4

Figura 9.7. Familias de curvas de conductividad hidraulica parciamente saturadas.

Finalmente, las condiciones de bordes utilizadas en SEEP/W vy las condiciones
meteoroldgicas controladoras de la evaporacion se ensefian en la Tabla 9.6.

Tabla 9.6. Condiciones de borde del analisis en elementos finitos.

Flujo en la Evaporacion Temperatura Precipitacion Humedad
base [m/s] potencial [m/s] del aire [°C] [m/s] relativa [%0]
0 | 1.2044647e-07 | 22.74 | 0 | 21.07
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9.2. Resultados de analisis de elementos finitos para operacion de 7 dias por celda
9.2.1. Depositacion 1 — Operacion 7 dias por celda

Tabla 9.7. Condicion inicial depositacion 1 - Ciclo de 7 dias por celda.

X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 03165 | 1.259 | 04698 | 0.0001 |  0.0000
0.0000 | 0.310 | 1.242 | 04634 | 0.0003 |  0.0000
0.0000 | 0304 | 1226 @ 04575 | 0012 | -0.0012
00000 | 0297 | 1.212 = 04522 | 0036 | -0.0037
00000 | 0291 | 1.200 @~ 04478 | 0068 | -0.0069
0.0000 | 0285 | 1.188 |  0.4433 0.11 | -0.0112
0.0000 | 0278 | 1.178 |  0.4396 | 0.15 | -0.0153
0.0000 | 0272 | 1169 | 04362 | 021 | -0.0209
0.0000 | 0266 | 1.160 | 04328 | 026 | -0.0261
0.0000 | 0260 | 1.152 |  0.4299 | 0.31 | -0.0316
0.0000 | 0253 | 1.145 | 04272 | 0.36 | -0.0367
0.0000 | 0.247 | 1.138 |  0.4246 0.42 | -0.0423
0.0000 | 0241 | 1132 | 04224 | 0.47 | -0.0480
0.0000 | 0234 | 1.125 | 04198 | 0.54 | -0.0546
0.0000 | 0228 | 1.119 | 04175 | 060 |  -0.0612
0.0000 | 0222 | 1114 | 04157 | 065 | -0.0663
0.0000 | 0215 | 1.109 |  0.4138 | 0.71 | -0.0724
0.0000 | 0.209 | 1.103 |  0.4116 | 0.77 | -0.0786
0.0000 | 0203 | 1.099 | 0.4101 | 0.83 | -0.0847
0.0000 | 0.196 | 1.094 |  0.4082 0.89 | -0.0908
0.0000 | 0190 | 1.089 |  0.4063 | 0.95 | -0.0969
0.0000 | 0184 | 1.085 |  0.4049 1.00 | -0.1020
0.0000 | 0177 | 1.081 | 0.4034 1.05 | -0.1071
0.0000 | 0171 | 1.077 | 04019 | 1.12 | -0.1138
0.0000 | 0.165 | 1.073 |  0.4004 | 1.17 | -0.1194
0.0000 | 0.158 | 1.069 |  0.3989 | 1.23 | -0.1255
0.0000 | 0.152 | 1.066 |  0.3978 | 1.29 | -0.1316
0.0000 | 0.146 | 1.062 |  0.3963 | 1.34 | -0.1367
0.0000 | 0140 | 1.059 | 0.3951 140 | -0.1429
0.0000 | 0133 | 1.055 | 0.3937 1.47 | -0.1500
0.0000 | 0.127 | 1.052 |  0.3925 | 1.52 | -0.1551
00000 | 0121 | 1.049 |  0.3914 1.58 | -0.1612
0.0000 | 0.114 | 1.046 |  0.3903 | 1.62 | -0.1653
00000 | 0108 | 1.043 | 0.3892 | 1.68 | -0.1714
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X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 0101 | 1.040 | 0.3881 | 1.76 | -0.1796
0.0000 | 0.095 | 1.037 | 0.3869 1.82 | -0.1857
0.0000 | 0.089 | 1.034 | 0.3858 | 1.90 | -0.1939
0.0000 | 0082 | 1.031 | 03847 | 1.97 | -0.2010
0.0000 | 0.076 | 1.029 |  0.3840 | 2.00 | -0.2041
0.0000 | 0.070 | 1.026 |  0.3828 | 2.08 | -0.2122
0.0000 | 0.063 | 1.024 |  0.3821 | 2.12 | -0.2163
0.0000 | 0.057 | 1.021 | 0.3810 | 2.19 | -0.2235
0.0000 | 0.051 | 1019 | 03802 | 224 | -0.2286
0.0000 | 0.044 | 1.016 | 03791 2.31 | -0.2357
0.0000 | 0038 | 1.014 | 03784 | 2.36 | -0.2408
0.0000 | 0032 | 1011 | 03772 | 2.43 | -0.2480
00000 | 0025 | 1.009 |  0.3765 | 2.47 | -0.2520
0.0000 | 0.019 | 1.007 | 03757 | 2.53 | -0.2582
0.0000 | 0.013 | 1.005 |  0.3750 | 2.58 | -0.2633
0.0000 | 0.006 | 1.003 | 03743 | 2.62 | -0.2673
0.0000 | 0000 | 1001 | 03735 | 267 | -0.2724
0.3165 ;
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Contenido volumétrico de agua 0 [-]
Dia0 Dia35 e====- Entrada de Aire

Figura 9.8. Variacion del contenido volumeétrico de agua depositacion 1 - Ciclo de 7 dias
por celda.
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Tabla 9.8. Resumen contenido de agua depositacion 1 - Ciclo 7 dias por celda.

Hagua inicial [m] ‘ Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0166 | 0038 | - | - 0123 | 2.873

9.2.2. Depositacion 2 — Operacion 7 dias por celda

Tabla 9.9. Condicion inicial depositacion 2 - Ciclo de 7 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 . 06330 0.0001 | 0.0000
0 | 0.6265 | 0.0003 | 0.0000
0 | 0.6200 | 0.01 | -0.0012
0 . 0.6137 | 0.04 | -0.0037
0 . 06075 | 0.07 | -0.0069
0 . 0.6012 | 0.11 | -0.0112
0 | 05949 | 0.15 | -0.0153
0 . 05887 | 0.21 | -0.0209
0 | 05824 | 0.26 | -0.0261
0 . 05761 | 0.31 | -0.0316
0 05698 | 0.36 | -0.0367
0 . 05635 | 0.42 | -0.0423
0 . 05571 | 0.47 | -0.0480
0 | 05508 | 0.54 | -0.0546
0 | 05445 | 0.60 | -0.0612 swcc 1
0 | 05382 0.65 | -0.0663
0 . 05319 | 0.71 | -0.0724
0 . 05256 | 0.77 | -0.0786
0 05192 | 0.83 | -0.0847
0 . 05129 | 0.89 | -0.0908
0 | 05066 | 0.95 | -0.0969
0 | 05003 | 1.00 | -0.1020
0 04939 1.05 | -0.1071
0 04876 | 1.12 | -0.1138
0 | 04813 | 1.17 | -0.1194
0 04749 | 1.23 | -0.1255
0 | 0.4686 | 1.29 | -0.1316
0 04623 | 1.34 | -0.1367
0 | 04560 | 1.40 | -0.1429
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Y [m]

0.4496
0.4433
0.4370
0.4306
0.4243
0.4179
0.4116
0.4053
0.3989
0.3926
0.3863
0.3799
0.3736
0.3672
0.3609
0.3546
0.3482
0.3419
0.3355
0.3292
0.3228
0.3166
0.3165
0.3140
0.3115
0.3090
0.3065
0.3040
0.3015
0.2991
0.2966
0.2941
0.2916
0.2891
0.2866
0.2841
0.2816
0.2791
0.2766

Succién [kPa]

1.47
1.52
1.58
1.62
1.68
1.76
1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,791.19
-174,514.27
-162,335.91
-151,090.08
-140,645.18
-130,895.26
-121,753.80
-113,149.24
-105,021.74
-97,320.77
-90,003.23
-83,032.07
-76,375.18
-70,004.54
-63,895.50
-58,026.23
-52,377.26

PWP [m]

-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796
-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,162.3663
-17,807.5786
-16,564.8888
-15,417.3551
-14,351.5490
-13,356.6592
-12,423.8571
-11,545.8408
-10,716.5041
-9,930.6910
-9,184.0031
-8,472.6601
-7,793.3859
-7,143.3205
-6,519.9490
-5,921.0439
-5,344.6180

SWCC

SWCC 4
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Y [m]

0.2741
0.2716
0.2691
0.2667
0.2642
0.2617
0.2592
0.2567
0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2368
0.2343
0.2318
0.2293
0.2268
0.2243
0.2218
0.2193
0.2168
0.2143
0.2118
0.2093
0.2068
0.2044
0.2019
0.1994
0.1969
0.1944
0.1919
0.1894
0.1869
0.1844
0.1819
0.1794
0.1769

Succién [kPa]

-46,931.07
-41,671.77
-36,584.77
-31,656.51
-26,874.07
-22,224.84
-17,695.82
-13,272.57
-8,936.61
-4,657.05
-327.48
-79.66
-54.36
-42.82
-35.87
-31.07
-27.47
-24.59
-22.20
-20.16
-18.39
-16.84
-15.47
-14.26
-13.19
-12.24
-11.40
-10.64
-9.96
-9.36
-8.81
-8.31
-7.86
-7.45
-7.08
-6.73
-6.42
-6.13
-5.86
-5.61

PWP [m]

-4,788.8844
-4,252.2211
-3,733.1401
-3,230.2559
-2,742.2523
-2,267.8403
-1,805.6955
-1,354.3440
-911.8989
-475.2095
-33.4165
-8.1283
-5.5472
-4.3689
-3.6598
-3.1709
-2.8032
-2.5095
-2.2652
-2.0568
-1.8762
-1.7181
-1.5787
-1.4555
-1.3462
-1.2492
-1.1628
-1.0857
-1.0167
-0.9547
-0.8988
-0.8482
-0.8023
-0.7604
-0.7222
-0.6872
-0.6550
-0.6253
-0.5979
-0.5725

SWCC

SWCC 3

SWCC 2
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Y [m]

0.1744
0.1720
0.1695
0.1670
0.1645
0.1620
0.1595
0.1570
0.1545
0.1520
0.1495
0.1470
0.1445
0.1421
0.1396
0.1371
0.1346
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1171
0.1146
0.1121
0.1097
0.1072
0.1047
0.1022
0.0997
0.0972
0.0947
0.0922
0.0897
0.0872
0.0847
0.0822
0.0797
0.0773

Succién [kPa]

-5.38
-5.17
-4.96
-4.78
-4.60
-4.44
-4.29
-4.14
-4.00
-3.88
-3.76
-3.64
-3.53
-3.43
-3.33
-3.24
-3.15
-3.06
-2.98
-2.90
-2.83
-2.76
-2.69
-2.62
-2.56
-2.50
-2.44
-2.38
-2.33
-2.28
-2.23
-2.18
-2.13
-2.08
-2.04
-1.99
-1.95
-1.91
-1.87
-1.83

PWP [m]

-0.5490
-0.5271
-0.5066
-0.4876
-0.4697
-0.4530
-0.4373
-0.4226
-0.4087
-0.3956
-0.3832
-0.3715
-0.3604
-0.3498
-0.3398
-0.3303
-0.3212
-0.3125
-0.3042
-0.2963
-0.2887
-0.2814
-0.2744
-0.2677
-0.2613
-0.2551
-0.2491
-0.2433
-0.2377
-0.2323
-0.2271
-0.2221
-0.2172
-0.2124
-0.2078
-0.2033
-0.1990
-0.1947
-0.1906
-0.1865

SWCC

SWCC1
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Y [m]

0.0748
0.0723
0.0698
0.0673
0.0648
0.0623
0.0598
0.0573
0.0548
0.0523
0.0498
0.0474
0.0449
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-1.79
-1.75
-1.71
-1.68
-1.64
-1.61
-1.57
-1.54
-1.51
-1.48
-1.45
-1.41
-1.38
-1.35
-1.32
-1.30
-1.27
-1.24
-1.21
-1.18
-1.16
-1.13
-1.10
-1.08
-1.05
-1.02
-1.00
-0.97
-0.95
-0.92
-0.90

PWP [m]

-0.1826
-0.1787
-0.1750
-0.1713
-0.1677
-0.1642
-0.1607
-0.1573
-0.1540
-0.1507
-0.1475
-0.1443
-0.1412
-0.1382
-0.1351
-0.1322
-0.1292
-0.1263
-0.1235
-0.1207
-0.1179
-0.1152
-0.1124
-0.1098
-0.1071
-0.1045
-0.1019
-0.0993
-0.0968
-0.0942
-0.0917

SWCC
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Figura 9.9. Variacién del contenido volumétrico de agua depositacion 2 - Ciclo de 7 dias
por celda.

Tabla 9.10. Resumen contenido de agua depositacién 2 - Ciclo 7 dias por celda.

Hagua inicial [m] ‘ Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [%]

Cl| 0124 | - | - | 0.009 . 0.133 | -0.300
C2| 0165 | 0038 | 0.009 - 0114 | 7.989

9.2.3. Depositacion 3 — Operacion 7 dias por celda

Tabla 9.11. Condicién inicial depositacion 3 - Ciclo de 7 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 | 09495 | 0.0001 | 0.0000
0 09430 | 0.0003 | 0.0000
0 . 0.9365 | 0.01 | -0.0012 SWCC 1
0 09302 | 0.04 | -0.0037
0 09240 | 0.07 | -0.0069
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X [m]

o

O O O O O OO OO0 O0OO0O0O0O0 0000000 00000000 OoOOoOO0OOoOOoOOoO o oo

Y [m]

0.9177
0.9114
0.9052
0.8989
0.8926
0.8863
0.8800
0.8736
0.8673
0.8610
0.8547
0.8484
0.8421
0.8357
0.8294
0.8231
0.8168
0.8104
0.8041
0.7978
0.7914
0.7851
0.7788
0.7725
0.7661
0.7598
0.7535
0.7471
0.7408
0.7344
0.7281
0.7218
0.7154
0.7091
0.7028
0.6964
0.6901
0.6837

Succion [kPa]

0.11
0.15
0.21
0.26
0.31
0.36
0.42
0.47
0.54
0.60
0.65
0.71
0.77
0.83
0.89
0.95
1.00
1.05
1.12
1.17
1.23
1.29
1.34
1.40
1.47
1.52
1.58
1.62
1.68
1.76
1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24

PWP [m]

-0.0112
-0.0153
-0.0209
-0.0261
-0.0316
-0.0367
-0.0423
-0.0480
-0.0546
-0.0612
-0.0663
-0.0724
-0.0786
-0.0847
-0.0908
-0.0969
-0.1020
-0.1071
-0.1138
-0.1194
-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796
-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286

SWCC
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X [m]

o

o elleoleleoleolelolieolieoleolelolelololeliolelieoleolielioleoliololNeolioNeliolioloelioloeloehoehloe e

Y [m]

0.6774
0.6711
0.6647
0.6584
0.6520
0.6457
0.6393
0.6331
0.6330
0.6305
0.6280
0.6255
0.6230
0.6205
0.6180
0.6156
0.6131
0.6106
0.6081
0.6056
0.6031
0.6006
0.5981
0.5956
0.5931
0.5906
0.5881
0.5856
0.5832
0.5807
0.5782
0.5757
0.5732
0.5707
0.5682
0.5657
0.5632
0.5607
0.5582

Succion [kPa]

2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,851.43
-174,602.90
-162,448.02
-151,221.68
-140,792.99
-131,056.52
-121,926.17
-113,330.69
-105,210.50
-97,515.28
-90,202.09
-83,234.03
-76,579.13
-70,209.46
-64,100.48
-58,230.46
-52,580.03
-47,131.78
-41,869.94
-36,780.07
-31,848.79
-27,063.46
-22,411.81
-17,881.45
-13,458.90
-9,127.58
-4,861.34
-579.76
-83.33
-57.40
-45.20

PWP [m]

-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,168.5133
-17,816.6224
-16,576.3286
-15,430.7837
-14,366.6316
-13,373.1143
-12,441.4459
-11,564.3561
-10,735.7653
-9,950.5387
-9,204.2949
-8,493.2687
-7,814.1967
-7,164.2303
-6,540.8649
-5,941.8835
-5,365.3088
-4,809.3649
-4,272.4426
-3,753.0686
-3,249.8769
-2,761.5778
-2,286.9198
-1,824.6378
-1,373.3573
-931.3860
-496.0549
-59.1587
-8.5031
-5.8568
-4.6124

SWCC

SWCC 4
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X [m]

o

O OO O OO0 O0O00O0O000O00O0O0O0D00O0D00D00D0D0O0D0O0DO0D00O0D00O0O0O0O0O0ODO0OO0OO0OOoOOoo oo

Y [m]

0.5557
0.5533
0.5508
0.5483
0.5458
0.5433
0.5408
0.5383
0.5358
0.5333
0.5308
0.5283
0.5258
0.5233
0.5209
0.5184
0.5159
0.5134
0.5109
0.5084
0.5059
0.5034
0.5009
0.4984
0.4959
0.4934
0.4909
0.4885
0.4860
0.4835
0.4810
0.4785
0.4760
0.4735
0.4710
0.4685
0.4660
0.4635
0.4610
0.4586

Succion [kPa]

-37.87
-32.85
-29.13
-26.20
-23.79
-21.75
-19.99
-18.45
-17.09
-15.89
-14.83
-13.88
-13.04
-12.29
-11.61
-11.01
-10.46
-9.98
-9.54
-9.14
-8.78
-8.45
-8.16
-7.89
-7.64
-7.42
-1.22
-7.03
-6.86
-6.71
-6.57
-6.45
-6.34
-6.24
-6.15
-6.07
-6.00
-5.94
-5.89
-5.85

PWP [m]

-3.8639
-3.3525
-2.9730
-2.6738
-2.4276
-2.2192
-2.0394
-1.8824
-1.7442
-1.6219
-1.5133
-1.4167
-1.3306
-1.2537
-1.1849
-1.1232
-1.0678
-1.0180
-0.9731
-0.9326
-0.8959
-0.8625
-0.8323
-0.8047
-0.7797
-0.7569
-0.7362
-0.7175
-0.7004
-0.6849
-0.6709
-0.6582
-0.6468
-0.6366
-0.6275
-0.6195
-0.6125
-0.6064
-0.6013
-0.5970

SWCC

SWCC 3

SWCC 2
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X [m]

o

O OO OO OO0 0O0O0O00O0 0000000000000 0D00O0O0O00ODO0OO0OO0OO0OOOoOOoO oo

Y [m]

0.4561
0.4536
0.4511
0.4486
0.4461
0.4436
0.4411
0.4386
0.4361
0.4336
0.4311
0.4286
0.4262
0.4237
0.4212
0.4187
0.4162
0.4137
0.4112
0.4087
0.4062
0.4037
0.4012
0.3987
0.3962
0.3938
0.3913
0.3888
0.3863
0.3838
0.3813
0.3788
0.3763
0.3738
0.3713
0.3688
0.3663
0.3639
0.3614
0.3589

Succion [kPa]

-5.82
-5.79
-5.78
-5.77
-5.77
-5.77
-5.79
-5.81
-5.84
-5.88
-5.93
-5.99
-6.05
-6.13
-6.21
-6.31
-6.41
-6.52
-6.65
-6.79
-6.94
-7.10
-7.28
-7.48
-7.69
-7.92
-8.17
-8.44
-8.73
-9.05
-9.39
-9.76
-10.16
-10.59
-11.06
-11.57
-12.12
-12.71
-13.35
-14.05

PWP [m]

-0.5937
-0.5912
-0.5895
-0.5886
-0.5885
-0.5893
-0.5908
-0.5932
-0.5964
-0.6004
-0.6053
-0.6111
-0.6177
-0.6253
-0.6339
-0.6434
-0.6540
-0.6657
-0.6786
-0.6927
-0.7081
-0.7249
-0.7432
-0.7631
-0.7847
-0.8082
-0.8336
-0.8611
-0.8908
-0.9230
-0.9578
-0.9956
-1.0364
-1.0807
-1.1286
-1.1804
-1.2365
-1.2972
-1.3627
-1.4336

SWCC
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X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 . 0.3564 | -14.80 | -1.5099
0 . 0.3539 | -15.60 | -1.5922
0 . 0.3514 | -16.47 | -1.6808
0 | 0.3489 | -17.40 | -1.7760
0 | 0.3464 | -18.41 | -1.8783
0 | 0.3439 | -19.49 | -1.9883
0 . 0.3414 | -20.65 | -2.1067
0 | 0.3389 | -21.90 | -2.2342
0 | 0.3364 | -23.24 | -2.3719
0 | 0.3339 | -24.71 | -2.5209
0 . 0.3315 | -26.29 | -2.6829
0 03290 | -28.03 | -2.8598 SWees
0 03265 | -29.93 | -3.0538
0 . 0.3240 | -32.02 | -3.2677
0 . 0.3215 | -34.34 | -3.5044
0 03190 | -36.92 | -3.7670
0 . 0.3165 | -39.78 | -4.0589
0 | 0.3140 | -39.76 | -4.0574
0 . 0.3115 | -39.75 | -4.0558
0 . 0.3090 | -39.73 | -4.0542
0 | 0.3065 | -39.71 | -4.0525
0 . 0.3040 | -39.70 | -4.0509
0 . 0.3015 | -39.68 | -4.0492
0 . 0.2990 | -39.67 | -4.0475
0 . 0.2966 | -39.65 | -4.0457
0 02941 | -39.63 | -4.0440
0 . 0.2916 | -39.61 | -4.0422
0 . 0.2891 | -39.60 | -4.0404
0 . 0.2866 | -39.58 | -4.0386 Swee 4
0 . 0.2841 | -39.56 | -4.0367
0 . 0.2816 | -39.54 | -4.0348
0 02791 | -39.52 | -4.0329
0 . 0.2766 | -39.50 | -4.0310
0 02741 | -39.48 | -4.0291
0 . 02716 | -39.47 | -4.0271
0 . 0.2691 | -39.45 | -4.0251
0 . 0.2666 | -39.43 | -4.0231
0 . 0.2641 | -39.41 | -4.0211
0 . 0.2616 | -39.39 | -4.0190
0 . 0.2591 | -39.37 | -4.0169




X [m]

o

O OO O OO0 0000000000000 000O0D000O00O00O0ODO0OO0O0OO0OOoOOoOOoOoo

Y [m]

0.2567
0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2367
0.2342
0.2318
0.2293
0.2268
0.2243
0.2218
0.2193
0.2168
0.2143
0.2118
0.2094
0.2069
0.2044
0.2019
0.1994
0.1969
0.1944
0.1919
0.1894
0.1869
0.1844
0.1820
0.1795
0.1770
0.1745
0.1720
0.1695
0.1670
0.1645
0.1620
0.1595

Succion [kPa]

-39.35
-39.32
-39.30
-39.28
-39.26
-39.24
-39.22
-39.19
-39.17
-39.15
-39.12
-39.10
-39.08
-39.05
-39.03
-39.00
-38.98
-38.95
-38.93
-38.90
-38.88
-38.85
-38.82
-38.79
-38.77
-38.74
-38.71
-38.68
-38.65
-38.63
-38.60
-38.57
-38.54
-38.51
-38.48
-38.45
-36.14
-34.00
-32.01
-30.17

PWP [m]

-4.0148
-4.0127
-4.0105
-4.0084
-4.0062
-4.0040
-4.0017
-3.9995
-3.9971
-3.9947
-3.9923
-3.9899
-3.9875
-3.9850
-3.9825
-3.9800
-3.9774
-3.9748
-3.9722
-3.9696
-3.9669
-3.9642
-3.9614
-3.9586
-3.9558
-3.9530
-3.9501
-3.9472
-3.9443
-3.9414
-3.9384
-3.9354
-3.9323
-3.9292
-3.9261
-3.9230
-3.6878
-3.4692
-3.2664
-3.0785

SWCC

SWCC 3
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X [m]

o

O OO O OO0 0000000000000 000O0D000O00O00O0ODO0OO0O0OO0OOoOOoOOoOoo

Y [m]

0.1570
0.1545
0.1521
0.1496
0.1471
0.1446
0.1421
0.1396
0.1371
0.1346
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1172
0.1147
0.1122
0.1097
0.1072
0.1047
0.1022
0.0997
0.0972
0.0947
0.0922
0.0897
0.0872
0.0848
0.0823
0.0798
0.0773
0.0748
0.0723
0.0698
0.0673
0.0648
0.0623
0.0598

Succion [kPa]

-28.46
-26.88
-25.41
-24.04
-22.76
-21.55
-20.43
-19.37
-18.37
-17.43
-16.55
-15.73
-14.95
-14.22
-13.53
-12.89
-12.29
-11.72
-11.20
-10.70
-10.24
-9.81
-9.41
-9.03
-8.68
-8.35
-8.04
-7.74
-1.47
-7.21
-6.97
-6.74
-6.53
-6.33
-6.14
-5.96
-5.79
-5.63
-5.48
-5.33

PWP [m]

-2.9045
-2.7430
-2.5929
-2.4529
-2.3220
-2.1994
-2.0844
-1.9763
-1.8747
-1.7791
-1.6891
-1.6046
-1.5251
-1.4505
-1.3806
-1.3150
-1.2537
-1.1963
-1.1425
-1.0923
-1.0453
-1.0013
-0.9602
-0.9217
-0.8856
-0.8518
-0.8200
-0.7903
-0.7623
-0.7360
-0.7113
-0.6880
-0.6662
-0.6455
-0.6261
-0.6078
-0.5905
-0.5742
-0.5589
-0.5444

SWCC

SWCC 2
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X [m]

o

O O O OO0 0O0O0O00O0000O000O00O0o0Oo0oOoo oo

Y [m]

0.0573
0.0548
0.0523
0.0499
0.0474
0.0449
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succion [kPa]

-5.20
-5.07
-4.95
-4.84
-4.74
-4.64
-4.54
-4.45
-4.37
-4.29
-4.21
-4.15
-4.08
-4.02
-3.96
-3.91
-3.86
-3.81
-3.77
-3.73
-3.70
-3.67
-3.64
-3.61

PWP [m]

-0.5307
-0.5177
-0.5056
-0.4940
-0.4832
-0.4730
-0.4633
-0.4542
-0.4457
-0.4377
-0.4301
-0.4230
-0.4164
-0.4101
-0.4043
-0.3989
-0.3939
-0.3892
-0.3849
-0.3809
-0.3773
-0.3740
-0.3710
-0.3684

SWCC

SWCC1
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Dia105 ====- Entrada de Aire

Figura 9.10. Variacién del contenido volumétrico de agua depositacién 3 - Ciclo de 7
dias por celda.

Tabla 9.12. Resumen contenido de agua depositacion 3 - Ciclo 7 dias por celda.

Hagua inicial [mM] ‘ Hevaporado [M] ‘ Hinfiltrado [M] ’ Hrehumectado [M] ‘ Hagua final [M] | Error [%]
Cl| 0132

| | - . -0.004 | 0.128 | 0.001
c2| 0114 | - . -0004 | 0007 | 0126 | -0.336
c3| 0165 | 0.038 | 0.007 | - . 0115 | 7.261
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9.2.4. Depositacién 4 — Operacion 7 dias por celda

Tabla 9.13. Condicion inicial depositacion 4 - Ciclo de 7 dias por celda.

X [m]

o

O O O OO O 0O 000000 0000000000 OLOOLOOLO OO o oo o

Y [m]

1.2660
1.2595
1.2530
1.2467
1.2405
1.2342
1.2279
1.2217
1.2154
1.2091
1.2028
1.1965
1.1901
1.1838
1.1775
1.1712
1.1649
1.1586
1.1522
1.1459
1.1396
1.1333
1.1269
1.1206
1.1143
1.1079
1.1016
1.0953
1.0890
1.0826
1.0763
1.0700
1.0636
1.0573
1.0509

Succion [kPa]

PWP [m]

0.0000
0.0000
-0.0012
-0.0037
-0.0069
-0.0112
-0.0153
-0.0209
-0.0261
-0.0316
-0.0367
-0.0423
-0.0480
-0.0546
-0.0612
-0.0663
-0.0724
-0.0786
-0.0847
-0.0908
-0.0969
-0.1020
-0.1071
-0.1138
-0.1194
-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796

SWCC

SWCC1




O O O OO OO0 0000000000000 0OO0OO0O OO0 OOOOOOoOoOoOo o oo o

Y [m]

1.0446
1.0383
1.0319
1.0256
1.0193
1.0129
1.0066
1.0002
0.9939
0.9876
0.9812
0.9749
0.9685
0.9622
0.9558
0.9496
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9321
0.9296
0.9271
0.9246
0.9221
0.9196
0.9171
0.9146
0.9121
0.9096
0.9071
0.9046
0.9021
0.8997
0.8972
0.8947

Succién [kPa]

1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,848.53
-174,598.64
-162,442.62
-151,215.32
-140,785.82
-131,048.68
-121,917.74
-113,321.78
-105,201.18
-97,505.61
-90,192.13
-83,223.83
-76,568.72
-70,198.88
-64,089.76
-58,219.62
-52,569.08
-47,120.72
-41,858.77
-36,768.77
-31,837.32
-27,051.75
-22,399.77

PWP [m]

-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,168.2173
-17,816.1878
-16,575.7776
-15,430.1347
-14,365.9000
-13,372.3143
-12,440.5857
-11,563.4469
-10,734.8143
-9,949.5521
-9,203.2787
-8,492.2277
-7,813.1350
-7,163.1513
-6,539.7715
-5,940.7776
-5,364.1917
-4,808.2369
-4,271.3030
-3,751.9153
-3,248.7060
-2,760.3827
-2,285.6906

SWCC

SWCC 4
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O O O O OO0 0000000000000 0O00ODO0O0OO0OOO0OOLOOOLOOLOOLOOLOOLO OO oooo

Y [m]

0.8922
0.8897
0.8872
0.8847
0.8822
0.8797
0.8772
0.8747
0.8722
0.8698
0.8673
0.8648
0.8623
0.8598
0.8573
0.8548
0.8523
0.8498
0.8473
0.8448
0.8423
0.8398
0.8374
0.8349
0.8324
0.8299
0.8274
0.8249
0.8224
0.8199
0.8174
0.8149
0.8124
0.8099
0.8074
0.8050
0.8025
0.8000
0.7975
0.7950

Succién [kPa]

-17,868.92
-13,445.63
-9,113.14
-4,844.86
-558.13
-83.25
-57.24
-45.06
-37.74
-32.74
-29.03
-26.10
-23.69
-21.64
-19.88
-18.34
-16.98
-15.78
-14.72
-13.77
-12.92
-12.17
-11.49
-10.89
-10.34
-9.85
-9.41
-0.01
-8.65
-8.32
-8.02
-7.75
-7.50
-7.27
-7.07
-6.88
-6.71
-6.55
-6.41
-6.28

PWP [m]

-1,823.3587
-1,372.0031
-929.9127
-494.3737
-56.9521
-8.4949
-5.8408
-4.5983
-3.8515
-3.3412
-2.9622
-2.6632
-2.4171
-2.2086
-2.0286
-1.8714
-1.7330
-1.6105
-1.5018
-1.4050
-1.3188
-1.2417
-1.1728
-1.1110
-1.0555
-1.0055
-0.9604
-0.9196
-0.8827
-0.8491
-0.8185
-0.7907
-0.7653
-0.7422
-0.7212
-0.7020
-0.6844
-0.6685
-0.6540
-0.6407

SWCC

SWCC 3

SWCC 2
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O O O OO OO0 O0O0O00O00O0O0O0O0O0O0O0O00O0O0O0O00O0O0O00OOO0OOOOLOOLOOLOOLOOOOoOo oo oo

Y [m]

0.7925
0.7900
0.7875
0.7850
0.7825
0.7800
0.7775
0.7751
0.7726
0.7701
0.7676
0.7651
0.7626
0.7601
0.7576
0.7551
0.7526
0.7501
0.7476
0.7451
0.7427
0.7402
0.7377
0.7352
0.7327
0.7302
0.7277
0.7252
0.7227
0.7202
0.7177
0.7152
0.7127
0.7103
0.7078
0.7053
0.7028
0.7003
0.6978
0.6953

Succién [kPa]

-6.16
-6.06
-5.96
-5.87
-5.80
-5.73
-5.67
-5.62
-5.58
-5.55
-5.52
-5.50
-5.49
-5.48
-5.48
-5.49
-5.51
-5.53
-5.56
-5.59
-5.64
-5.69
-5.75
-5.82
-5.90
-5.98
-6.07
-6.18
-6.29
-6.41
-6.55
-6.69
-6.85
-7.02
-7.21
-7.41
-7.62
-7.86
-8.11
-8.38

PWP [m]

-0.6288
-0.6179
-0.6082
-0.5994
-0.5917
-0.5848
-0.5788
-0.5737
-0.5694
-0.5658
-0.5630
-0.5610
-0.5597
-0.5592
-0.5593
-0.5602
-0.5618
-0.5641
-0.5671
-0.5709
-0.5754
-0.5807
-0.5868
-0.5938
-0.6015
-0.6102
-0.6197
-0.6303
-0.6418
-0.6544
-0.6681
-0.6830
-0.6991
-0.7166
-0.7355
-0.7559
-0.7780
-0.8018
-0.8275
-0.8552

SWCC
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O O O OO OO0 O0O0O0O0O00O0OO0O0O0O0O0O0OO0O0O0OO0O0OOLOOOLOOLOOOLOOOOOOOOo o oo

Y [m]

0.6928
0.6903
0.6878
0.6853
0.6828
0.6804
0.6779
0.6754
0.6729
0.6704
0.6679
0.6654
0.6629
0.6604
0.6579
0.6554
0.6529
0.6504
0.6480
0.6455
0.6430
0.6405
0.6380
0.6355
0.6330
0.6305
0.6280
0.6255
0.6230
0.6205
0.6180
0.6155
0.6131
0.6106
0.6081
0.6056
0.6031
0.6006
0.5981
0.5956

Succién [kPa]

-8.67
-8.99
-9.33
-9.70
-10.09
-10.52
-10.98
-11.47
-12.01
-12.58
-13.20
-13.87
-14.59
-15.36
-16.18
-17.06
-18.01
-19.02
-20.11
-21.27
-22.51
-23.86
-25.31
-26.88
-28.59
-28.57
-28.55
-28.54
-28.52
-28.50
-28.49
-28.47
-28.46
-28.44
-28.42
-28.41
-28.39
-28.37
-28.36
-28.34

PWP [m]

-0.8851
-0.9173
-0.9520
-0.9894
-1.0298
-1.0733
-1.1202
-1.1708
-1.2254
-1.2841
-1.3474
-1.4154
-1.4886
-1.5670
-1.6512
-1.7413
-1.8377
-1.9410
-2.0515
-2.1701
-2.2973
-2.4343
-2.5822
-2.7425
-2.9170
-2.9154
-2.9137
-2.9120
-2.9103
-2.9087
-2.9070
-2.9053
-2.9037
-2.9020
-2.9003
-2.8986
-2.8969
-2.8953
-2.8936
-2.8919

SWCC

SWCC 3

SWCC 4
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O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OO0OO0OO0OOLOOLOOLOOOOOOOOo o oo

Y [m]

0.5931
0.5906
0.5881
0.5856
0.5831
0.5806
0.5781
0.5756
0.5732
0.5707
0.5682
0.5657
0.5632
0.5607
0.5582
0.5557
0.5532
0.5507
0.5482
0.5458
0.5433
0.5408
0.5383
0.5358
0.5333
0.5308
0.5283
0.5258
0.5233
0.5209
0.5184
0.5159
0.5134
0.5109
0.5084
0.5059
0.5034
0.5009
0.4984
0.4959

Succién [kPa]

-28.32
-28.31
-28.29
-28.27
-28.26
-28.24
-28.22
-28.21
-28.19
-28.18
-28.16
-28.14
-28.13
-28.11
-28.09
-28.08
-28.05
-28.03
-28.01
-27.99
-27.97
-27.95
-27.93
-27.91
-27.89
-27.87
-27.85
-27.83
-27.81
-27.79
-27.76
-27.74
-27.72
-27.70
-27.68
-27.66
-27.64
-27.62
-27.60
-27.58

PWP [m]

-2.8902
-2.8885
-2.8868
-2.8852
-2.8835
-2.8818
-2.8801
-2.8784
-2.8767
-2.8750
-2.8733
-2.8716
-2.8699
-2.8682
-2.8665
-2.8648
-2.8627
-2.8605
-2.8583
-2.8561
-2.8540
-2.8518
-2.8496
-2.8475
-2.8455
-2.8434
-2.8414
-2.8393
-2.8373
-2.8352
-2.8332
-2.8311
-2.8290
-2.8269
-2.8249
-2.8228
-2.8207
-2.8186
-2.8165
-2.8144

SWCC

SWCC 3
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O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OO0OO0OO0OOLOOLOOLOOOOOOOOo o oo

Y [m]

0.4934
0.4909
0.4885
0.4860
0.4835
0.4810
0.4785
0.4760
0.4735
0.4710
0.4685
0.4660
0.4635
0.4610
0.4585
0.4561
0.4536
0.4511
0.4486
0.4461
0.4436
0.4411
0.4386
0.4361
0.4336
0.4311
0.4286
0.4261
0.4236
0.4212
0.4187
0.4162
0.4137
0.4112
0.4087
0.4062
0.4037
0.4012
0.3987
0.3962

Succién [kPa]

-27.56
-27.54
-27.52
-27.50
-27.48
-27.46
-27.44
-27.42
-27.40
-27.37
-27.35
-27.33
-27.31
-27.29
-27.27
-27.25
-27.23
-27.21
-27.19
-27.17
-27.14
-27.12
-27.10
-27.08
-27.06
-27.04
-27.02
-27.00
-26.97
-26.95
-26.93
-26.91
-26.89
-26.87
-26.85
-26.82
-26.80
-26.78
-26.76
-26.74

PWP [m]

-2.8123
-2.8102
-2.8081
-2.8060
-2.8039
-2.8018
-2.7997
-2.7976
-2.7955
-2.7933
-2.7912
-2.7891
-2.7870
-2.7848
-2.7827
-2.7805
-2.7784
-2.7763
-2.7741
-2.7720
-2.7698
-2.7676
-2.7655
-2.7633
-2.7612
-2.7590
-2.7568
-2.7546
-2.7525
-2.7503
-2.7481
-2.7459
-2.7437
-2.7415
-2.7393
-2.7371
-2.7349
-2.7327
-2.7305
-2.7283

SWCC
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Y [m]

0.3937
0.3912
0.3888
0.3863
0.3838
0.3813
0.3788
0.3763
0.3738
0.3713
0.3688
0.3663
0.3638
0.3613
0.3588
0.3564
0.3539
0.3514
0.3489
0.3464
0.3439
0.3414
0.3389
0.3364
0.3339
0.3314
0.3290
0.3265
0.3240
0.3215
0.3190
0.3165
0.3140
0.3115
0.30901935
0.30652581
0.30403226
0.30153871
0.29904516
0.29655161

Succién [kPa]

-26.72
-26.69
-26.67
-26.65
-26.63
-26.61
-26.59
-26.56
-26.54
-26.52
-26.50
-26.48
-26.45
-26.43
-26.41
-26.39
-26.37
-26.34
-26.32
-26.30
-26.28
-26.25
-26.23
-26.21
-26.19
-26.16
-26.14
-26.12
-26.09
-26.07
-26.05
-26.02
-26.00
-25.98
-25.960409
-25.939345
-25.918267
-25.897176
-25.87607
-25.85495

PWP [m]

-2.7261
-2.7239
-2.7217
-2.7194
-2.7172
-2.7150
-2.7128
-2.7105
-2.7083
-2.7061
-2.7038
-2.7016
-2.6993
-2.6971
-2.6948
-2.6926
-2.6903
-2.6880
-2.6858
-2.6835
-2.6813
-2.6790
-2.6766
-2.6743
-2.6719
-2.6696
-2.6672
-2.6649
-2.6625
-2.6602
-2.6578
-2.6555
-2.6533
-2.6512
-2.6490
-2.6469
-2.6447
-2.6426
-2.6404
-2.6383

SWCC

SWCC 4
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Y [m]

0.29405806
0.29156452
0.28907097
0.28657742
0.28408387
0.28159032
0.27909677
0.27660323
0.27410968
0.27161613
0.26912258
0.26662903
0.26413548
0.26164193
0.25914839
0.25665484
0.25416129
0.25166774
0.24917419
0.24668065
0.2441871
0.24169355
0.2392
0.23671
0.23422
0.23173
0.22924
0.22675
0.22426
0.22177
0.21928
0.21679
0.2143
0.21181
0.20932
0.20683
0.20434
0.20185
0.19936
0.19687

Succién [kPa]

-25.833817
-25.812669
-25.791508
-25.770332
-25.749142
-25.727938
-25.706719
-25.685487
-25.66424
-25.642979
-25.621704
-25.600414
-25.57911
-25.557792
-25.536459
-25.515112
-25.49375
-25.472374
-25.450983
-25.429578
-25.408159
-25.386724
-25.365275
-25.341942
-25.318591
-25.295222
-25.271836
-25.248433
-25.225012
-25.201573
-25.178118
-25.154645
-25.131155
-25.107647
-25.084123
-25.060581
-25.037023
-25.013447
-24.989855
-24.966245

PWP [m]

-2.6361
-2.6339
-2.6318
-2.6296
-2.6275
-2.6253
-2.6231
-2.6210
-2.6188
-2.6166
-2.6145
-2.6123
-2.6101
-2.6079
-2.6058
-2.6036
-2.6014
-2.5992
-2.5970
-2.5949
-2.5927
-2.5905
-2.5883
-2.5859
-2.5835
-2.5811
-2.5788
-2.5764
-2.5740
-2.5716
-2.5692
-2.5668
-2.5644
-2.5620
-2.5596
-2.5572
-2.5548
-2.5524
-2.5500
-2.5476

SWCC

SWCC 3
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Y [m]

0.19438
0.19189
0.1894
0.18691
0.18442
0.18193
0.17944
0.17695
0.17446
0.17197
0.16948
0.16699
0.1645
0.16201
0.15952
0.15703
0.15454
0.15205
0.14956
0.14707
0.14458
0.14209
0.1396
0.13710571
0.13461143
0.13211714
0.12962286
0.12712857
0.12463429
0.12214
0.11964571
0.11715143
0.11465714
0.11216286
0.10966857
0.10717429
0.10468
0.10218571
0.09969143
0.09719714

Succién [kPa]

-24.942618
-24.918975
-24.895315
-24.871638
-24.847944
-24.824234
-24.800507
-24.776763
-24.753003
-24.729226
-24.705433
-24.681623
-24.657797
-24.633954
-24.610095
-24.58622
-24.562329
-24.538421
-24.514498
-24.490558
-24.466602
-24.44263
-24.418642
-24.394786
-24.370907
-24.347005
-24.323081
-24.299135
-24.275166
-24.251175
-24.227161
-24.203126
-24.179068
-24.154988
-24.130886
-24.106762
-24.082616
-24.058449
-24.034259
-24.010048

PWP [m]

-2.5452
-2.5428
-2.5403
-2.5379
-2.5355
-2.5331
-2.5307
-2.5282
-2.5258
-2.5234
-2.5210
-2.5185
-2.5161
-2.5137
-2.5112
-2.5088
-2.5064
-2.5039
-2.5015
-2.4990
-2.4966
-2.4941
-2.4917
-2.4893
-2.4868
-2.4844
-2.4819
-2.4795
-2.4771
-2.4746
-2.4722
-2.4697
-2.4673
-2.4648
-2.4623
-2.4599
-2.4574
-2.4549
-2.4525
-2.4500

SWCC
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Y [m]

0.09470286
0.09220857
0.08971429
0.08722
0.08472571
0.08223143
0.07973714
0.07724286
0.07474857
0.07225429
0.06976
0.06726571
0.06477143
0.06227714
0.05978286
0.05728857
0.05479429
0.0523
0.04980952
0.04731905
0.04482857
0.0423381
0.03984762
0.03735714
0.03486667
0.03237619
0.02988571
0.02739524
0.02490476
0.02241429
0.01992381
0.01743333
0.01494286
0.01245238
0.00996191
0.00747143
0.00498095
0.00249048
0

Succién [kPa]

-23.985815
-23.961561
-23.937285
-23.912988
-23.888669
-23.864329
-23.839968
-23.815585
-23.791181
-23.766757
-23.742311
-23.717844
-23.693357
-23.668848
-23.644319
-23.619769
-23.595199
-23.570607
-23.491468
-23.406244
-23.316178
-23.222481
-23.126328
-23.028847
-22.931107
-22.834115
-22.738812
-22.646067
-22.556677
-22.471365
-22.390781
-22.3155
-22.246023
-22.18278
-22.126129
-22.076357
-22.033684
-21.998258
-21.970163

PWP [m]

-2.4475
-2.4451
-2.4426
-2.4401
-2.4376
-2.4351
-2.4326
-2.4302
-2.4277
-2.4252
-2.4227
-2.4202
-2.4177
-2.4152
-2.4127
-2.4102
-2.4077
-2.4052
-2.3971
-2.3884
-2.3792
-2.3696
-2.3598
-2.3499
-2.3399
-2.3300
-2.3203
-2.3108
-2.3017
-2.2930
-2.2848
-2.2771
-2.2700
-2.2635
-2.2578
-2.2527
-2.2483
-2.2447
-2.2419

SWCC
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Figura 9.11. Variacién del contenido volumétrico de agua depositacion 4 - Ciclo de 7
dias por celda.

Tabla 9.14. Resumen contenido de agua depositacion 4 - Ciclo 7 dias por celda.

Hagua inicial [m] Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [%]

Cl| 0128 | - | - ' 0.000 | 0.128 | 0.000
c2| 0126 | - ' 0.000 | -0001 | 0126 | 0.000
c3| 0115 | - . -0.000 | 0.008 | 0124 | -0.338
C4/ 0165 | 0038 | 0.008 | - . 0115 | 7.397
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9.2.5. Depositacién 5 — Operacion 7 dias por celda

Tabla 9.15. Condicion inicial depositacion 5 - Ciclo de 7 dias por celda.

X [m]

o

O O O OO O 0O 000000 0000000000 OLOOLOOLO OO o oo o

Y [m]

1.5825
1.5760
1.5695
1.5632
1.5570
1.5507
1.5444
1.5382
1.5319
1.5256
1.5193
1.5130
1.5066
1.5003
1.4940
1.4877
1.4814
1.4751
1.4687
1.4624
1.4561
1.4498
1.4434
1.4371
1.4308
1.4244
1.4181
1.4118
1.4055
1.3991
1.3928
1.3865
1.3801
1.3738
1.3674

Succion [kPa]

PWP [m]

0.0000
0.0000
-0.0012
-0.0037
-0.0069
-0.0112
-0.0153
-0.0209
-0.0261
-0.0316
-0.0367
-0.0423
-0.0480
-0.0546
-0.0612
-0.0663
-0.0724
-0.0786
-0.0847
-0.0908
-0.0969
-0.1020
-0.1071
-0.1138
-0.1194
-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796

SWCC

SWCC1




X [m]

o

O O O OO OO0 0000000000000 0ODO0OO0O OO0 OOOOO oo o oo o

Y [m]

1.3611
1.3548
1.3484
1.3421
1.3358
1.3294
1.3231
1.3167
1.3104
1.3041
1.2977
1.2914
1.2850
1.2787
1.2723
1.2661
1.2660
1.2635
1.2610
1.2585
1.2560
1.2535
1.2510
1.2486
1.2461
1.2436
1.2411
1.2386
1.2361
1.2336
1.2311
1.2286
1.2261
1.2236
1.2211
1.2186
1.2162
1.2137
1.2112

Succion [kPa]

1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,848.78
-174,599.00
-162,443.08
-151,215.86
-140,786.43
-131,049.34
-121,918.46
-113,322.54
-105,201.98
-97,506.43
-90,192.98
-83,224.70
-76,569.61
-70,199.78
-64,090.67
-58,220.54
-52,570.01
-47,121.66
-41,859.72
-36,769.73
-31,838.29
-27,052.74
-22,400.79

PWP [m]

-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724

-19,168.2429

-17,816.2245

-16,575.8245

-15,430.1898

-14,365.9622

-13,372.3816

-12,440.6592

-11,563.5245

-10,734.8959

-9,949.6361
-9,203.3652
-8,492.3162
-7,813.2253
-7,163.2431
-6,539.8645
-5,940.8715
-5,364.2866
-4,808.3328
-4,271.3997
-3,752.0131
-3,248.8052
-2,760.4838
-2,285.7945

SWCC

SWCC 4
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X [m]

o

O O O O OO 0000000000000 00OO0O0O0O0O0O0O0OO0LOOOLOOLOOLOOLOOLO OO OoOooo

Y [m]

1.2087
1.2062
1.2037
1.2012
1.1987
1.1962
1.1937
1.1912
1.1887
1.1863
1.1838
1.1813
1.1788
1.1763
1.1738
1.1713
1.1688
1.1663
1.1638
1.1613
1.1588
1.1563
1.1539
1.1514
1.1489
1.1464
1.1439
1.1414
1.1389
1.1364
1.1339
1.1314
1.1289
1.1264
1.1239
1.1215
1.1190
1.1165
1.1140
1.1115

Succion [kPa]

-17,869.97
-13,446.75
-9,114.36
-4,846.25
-559.94
-83.26
-57.25
-45.08
-37.76
-32.75
-29.04
-26.11
-23.70
-21.65
-19.89
-18.35
-16.99
-15.79
-14.73
-13.78
-12.93
-12.18
-11.50
-10.90
-10.36
-9.87
-9.42
-9.02
-8.66
-8.33
-8.04
-7.76
-7.51
-7.29
-7.08
-6.89
-6.72
-6.57
-6.43
-6.30

PWP [m]

-1,823.4665
-1,372.1171
-930.0367
-494.5148
-57.1371
-8.4958
-5.8423
-4.5995
-3.8526
-3.3422
-2.9632
-2.6642
-2.4180
-2.2096
-2.0296
-1.8724
-1.7341
-1.6116
-1.5029
-1.4061
-1.3199
-1.2429
-1.1740
-1.1122
-1.0567
-1.0067
-0.9616
-0.9209
-0.8840
-0.8504
-0.8199
-0.7921
-0.7668
-0.7437
-0.7227
-0.7036
-0.6861
-0.6702
-0.6557
-0.6426

SWCC

SWCC 3

SWCC 2
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X [m]

o

O O O OO OO0 O0O0O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0OD0O0DO0OOO0OOOOLOOLOOOOOOOoOooooo

Y [m]

1.1090
1.1065
1.1040
1.1015
1.0990
1.0965
1.0940
1.0916
1.0891
1.0866
1.0841
1.0816
1.0791
1.0766
1.0741
1.0716
1.0691
1.0666
1.0641
1.0616
1.0592
1.0567
1.0542
1.0517
1.0492
1.0467
1.0442
1.0417
1.0392
1.0367
1.0342
1.0317
1.0292
1.0268
1.0243
1.0218
1.0193
1.0168
1.0143
1.0118

Succion [kPa]

-6.18
-6.08
-5.98
-5.90
-5.82
-5.75
-5.70
-5.65
-5.61
-5.57
-5.55
-5.53
-5.52
-5.51
-5.52
-5.53
-5.55
-5.57
-5.60
-5.64
-5.69
-5.75
-5.81
-5.88
-5.96
-6.05
-6.15
-6.26
-6.38
-6.51
-6.65
-6.80
-6.97
-7.15
-7.34
-7.55
-7.78
-8.03
-8.30
-8.59

PWP [m]

-0.6307
-0.6199
-0.6103
-0.6016
-0.5939
-0.5872
-0.5813
-0.5763
-0.5721
-0.5687
-0.5661
-0.5642
-0.5630
-0.5627
-0.5630
-0.5641
-0.5659
-0.5684
-0.5717
-0.5758
-0.5806
-0.5863
-0.5927
-0.6000
-0.6082
-0.6173
-0.6274
-0.6385
-0.6506
-0.6638
-0.6782
-0.6939
-0.7109
-0.7293
-0.7493
-0.7709
-0.7943
-0.8196
-0.8468
-0.8763

SWCC
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X [m]

o

O O O OO OO0 O0O0O00O00O0OO0O0O0O0O0O0OO0O0O0OO0O0O0OOLOOLOOLOOLOOOLOOOOOOOOo o oo

Y [m]

1.0093
1.0068
1.0043
1.0018
0.9993
0.9969
0.9944
0.9919
0.9894
0.9869
0.9844
0.9819
0.9794
0.9769
0.9744
0.9719
0.9694
0.9669
0.9645
0.9620
0.9595
0.9570
0.9545
0.9520
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9296
0.9271
0.9246
0.9221
0.9196
0.9171
0.9146
0.9121

Succion [kPa]

-8.90
-9.24
-9.60
-9.99
-10.42
-10.88
-11.38
-11.91
-12.49
-13.12
-13.80
-14.53
-15.31
-16.16
-17.07
-18.05
-19.10
-20.24
-21.46
-22.78
-24.22
-25.78
-27.50
-29.39
-31.49
-31.47
-31.46
-31.44
-31.43
-31.41
-31.40
-31.38
-31.36
-31.35
-31.33
-31.32
-31.30
-31.29
-31.27
-31.26

PWP [m]

-0.9081
-0.9425
-0.9796
-1.0197
-1.0631
-1.1101
-1.1608
-1.2156
-1.2748
-1.3388
-1.4079
-1.4824
-1.5627
-1.6491
-1.7420
-1.8419
-1.9494
-2.0652
-2.1900
-2.3250
-2.4714
-2.6309
-2.8057
-2.9986
-3.2131
-3.2115
-3.2100
-3.2084
-3.2068
-3.2052
-3.2036
-3.2020
-3.2005
-3.1989
-3.1973
-3.1957
-3.1941
-3.1925
-3.1910
-3.1894

SWCC

SWCC 3

SWCC 4
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X [m]

o

O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OO0OO0OO0OOLOOLOOLOOOOOOOOo o oo

Y [m]

0.9096
0.9071
0.9046
0.9021
0.8996
0.8971
0.8946
0.8921
0.8897
0.8872
0.8847
0.8822
0.8797
0.8772
0.8747
0.8722
0.8697
0.8672
0.8648
0.8623
0.8598
0.8573
0.8548
0.8523
0.8498
0.8473
0.8448
0.8424
0.8399
0.8374
0.8349
0.8324
0.8299
0.8274
0.8249
0.8224
0.8199
0.8174
0.8149
0.8125

Succion [kPa]

-31.24
-31.22
-31.21
-31.19
-31.18
-31.16
-31.15
-31.13
-31.12
-31.10
-31.08
-31.07
-31.05
-31.04
-31.02
-31.01
-30.99
-30.97
-30.95
-30.92
-30.90
-30.88
-30.86
-30.85
-30.83
-30.81
-30.79
-30.77
-30.75
-30.73
-30.71
-30.70
-30.68
-30.66
-30.64
-30.62
-30.60
-30.58
-30.56
-30.54

PWP [m]

-3.1878
-3.1862
-3.1846
-3.1830
-3.1814
-3.1798
-3.1783
-3.1767
-3.1751
-3.1735
-3.1719
-3.1703
-3.1687
-3.1671
-3.1655
-3.1639
-3.1618
-3.1598
-3.1577
-3.1556
-3.1535
-3.1514
-3.1495
-3.1476
-3.1457
-3.1438
-3.1418
-3.1399
-3.1380
-3.1361
-3.1342
-3.1323
-3.1303
-3.1284
-3.1265
-3.1246
-3.1226
-3.1207
-3.1187
-3.1168

SWCC

SWCC 3
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X [m]

o

O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OO0OO0OO0OOLOOLOOLOOOOOOOOo o oo

Y [m]

0.8100
0.8075
0.8050
0.8025
0.8000
0.7975
0.7950
0.7925
0.7900
0.7875
0.7850
0.7826
0.7801
0.7776
0.7751
0.7726
0.7701
0.7676
0.7651
0.7626
0.7601
0.7576
0.7551
0.7527
0.7502
0.7477
0.7452
0.7427
0.7402
0.7377
0.7352
0.7327
0.7302
0.7277
0.7252
0.7228
0.7203
0.7178
0.7153
0.7128

Succion [kPa]

-30.53
-30.51
-30.49
-30.47
-30.45
-30.43
-30.41
-30.39
-30.37
-30.35
-30.33
-30.32
-30.30
-30.28
-30.26
-30.24
-30.22
-30.20
-30.18
-30.16
-30.14
-30.12
-30.10
-30.08
-30.06
-30.04
-30.02
-30.00
-29.98
-29.97
-29.95
-29.93
-29.91
-29.89
-29.87
-29.85
-29.83
-29.81
-29.79
-29.77

PWP [m]

-3.1149
-3.1129
-3.1110
-3.1090
-3.1071
-3.1051
-3.1032
-3.1012
-3.0993
-3.0973
-3.0953
-3.0934
-3.0914
-3.0894
-3.0875
-3.0855
-3.0835
-3.0815
-3.0796
-3.0776
-3.0756
-3.0736
-3.0716
-3.0696
-3.0677
-3.0657
-3.0637
-3.0617
-3.0597
-3.0577
-3.0557
-3.0537
-3.0516
-3.0496
-3.0476
-3.0456
-3.0436
-3.0416
-3.0395
-3.0375

SWCC
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X [m]

o
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Y [m]

0.7103
0.7078
0.7053
0.7028
0.7003
0.6978
0.6953
0.6929
0.6904
0.6879
0.6854
0.6829
0.6804
0.6779
0.6754
0.6729
0.6704
0.6679
0.6654
0.6630
0.6605
0.6580
0.6555
0.6530
0.6505
0.6480
0.6455
0.6430
0.6405
0.6380
0.6355
0.6330
0.6305
0.6280
0.6255
0.6230
0.6205
0.6180
0.6155
0.6131

Succion [kPa]

-29.75
-29.73
-29.71
-29.69
-29.67
-29.65
-29.63
-29.61
-29.59
-29.57
-29.55
-29.53
-29.51
-29.49
-29.47
-29.45
-29.43
-29.41
-29.39
-29.37
-29.35
-29.33
-29.31
-29.29
-29.27
-29.24
-29.22
-29.20
-29.18
-29.16
-29.14
-29.11
-29.10
-29.08
-29.059416
-29.041263
-29.023105
-29.00494
-28.986768
-28.968591

PWP [m]

-3.0355
-3.0335
-3.0314
-3.0294
-3.0274
-3.0253
-3.0233
-3.0213
-3.0192
-3.0172
-3.0151
-3.0131
-3.0110
-3.0090
-3.0069
-3.0049
-3.0028
-3.0007
-2.9987
-2.9966
-2.9945
-2.9925
-2.9904
-2.9883
-2.9863
-2.9842
-2.9820
-2.9797
-2.9775
-2.9753
-2.9730
-2.9708
-2.9689
-2.9671
-2.9652
-2.9634
-2.9615
-2.9597
-2.9578
-2.9560

SWCC

SWCC 4
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X [m]
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Y [m]

0.6106
0.6081
0.6056
0.6031
0.6006
0.5981
0.5956
0.5931
0.5906
0.5881
0.5856
0.5831
0.5806
0.5781
0.5756
0.5732
0.5707
0.5682
0.5657
0.5632
0.5607
0.5582
0.5557
0.5532
0.5507
0.5482
0.5457
0.5432
0.5408
0.5383
0.5358
0.5333
0.5308
0.5283
0.5258
0.5233
0.5208
0.5183
0.5158
0.5133

Succion [kPa]

-28.950407
-28.932217
-28.914021
-28.895818
-28.877609
-28.859393
-28.841171
-28.822942
-28.804707
-28.786465
-28.768217
-28.749962
-28.7317
-28.713432
-28.695157
-28.676875
-28.658587
-28.640292
-28.62199
-28.603681
-28.585365
-28.567043
-28.548713
-28.526747
-28.504767
-28.482772
-28.460763
-28.438739
-28.416701
-28.394649
-28.372583
-28.350502
-28.328407
-28.306297
-28.284174
-28.262036
-28.239884
-28.217718
-28.195537
-28.173342

PWP [m]

-2.9541
-2.9523
-2.9504
-2.9486
-2.9467
-2.9448
-2.9430
-2.9411
-2.9393
-2.9374
-2.9355
-2.9337
-2.9318
-2.9299
-2.9281
-2.9262
-2.9243
-2.9225
-2.9206
-2.9187
-2.9169
-2.9150
-2.9131
-2.9109
-2.9086
-2.9064
-2.9042
-2.9019
-2.8997
-2.8974
-2.8952
-2.8929
-2.8907
-2.8884
-2.8861
-2.8839
-2.8816
-2.8794
-2.8771
-2.8748

SWCC

SWCC 3
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X [m]
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Y [m]

0.5109
0.5084
0.5059
0.5034
0.5009
0.4984
0.4959
0.4934
0.4909
0.4884
0.4859
0.4834
0.4810
0.4785
0.4760
0.4735
0.4710
0.4685
0.4660
0.4635
0.4610
0.4585
0.4560
0.4535
0.4511
0.4486
0.4461
0.4436
0.4411
0.4386
0.4361
0.4336
0.4311
0.4286
0.4261
0.4236
0.4212
0.4187
0.4162
0.4137

Succion [kPa]

-28.151134
-28.128911
-28.106674
-28.084423
-28.062158
-28.039879
-28.017585
-27.995278
-27.972957
-27.950622
-27.928273
-27.90591
-27.883533
-27.861142
-27.838737
-27.816319
-27.793887
-27.77144
-27.74898
-27.726507
-27.704019
-27.681518
-27.659003
-27.636475
-27.613932
-27.591377
-27.568807
-27.546224
-27.523627
-27.501017
-27.478394
-27.455756
-27.433106
-27.410441
-27.387764
-27.365073
-27.342368
-27.31965
-27.296919
-27.274174

PWP [m]

-2.8726
-2.8703
-2.8680
-2.8658
-2.8635
-2.8612
-2.8589
-2.8567
-2.8544
-2.8521
-2.8498
-2.8475
-2.8453
-2.8430
-2.8407
-2.8384
-2.8361
-2.8338
-2.8315
-2.8292
-2.8269
-2.8246
-2.8223
-2.8200
-2.8177
-2.8154
-2.8131
-2.8108
-2.8085
-2.8062
-2.8039
-2.8016
-2.7993
-2.7970
-2.7947
-2.7924
-2.7900
-2.7877
-2.7854
-2.7831

SWCC
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X [m]

o

O O OO OO0 O0O0O0O0O00OO0O0O0O0O0O0O0O0O0O00O0O0O0OO0O0O0O0ODOO0OOLOOOLOOOOOOOOo o oo

Y [m]

0.4112
0.4087
0.4062
0.4037
0.4012
0.3987
0.3962
0.3937
0.3913
0.3888
0.3863
0.3838
0.3813
0.3788
0.3763
0.3738
0.3713
0.3688
0.3663
0.3638
0.3614
0.3589
0.3564
0.3539
0.3514
0.3489
0.3464
0.3439
0.3414
0.3389
0.3364
0.3339
0.3315
0.3290
0.3265
0.3240
0.3215
0.3190
0.3165
0.3140

Succion [kPa]

-27.251416
-217.228645
-27.205861
-27.183063
-27.160252
-27.137428
-27.114591
-27.09174
-27.068876
-27.046
-27.02311
-27.000207
-26.977291
-26.954362
-26.93142
-26.908465
-26.885497
-26.862516
-26.839522
-26.816516
-26.793496
-26.770464
-26.747418
-26.72436
-26.70129
-26.678206
-26.65511
-26.632001
-26.608879
-26.585745
-26.562598
-26.539439
-26.516266
-26.493082
-26.469885
-26.446675
-26.423453
-26.400218
-26.376971
-26.355656

PWP [m]

-2.7808
-2.7784
-2.7761
-2.7738
-2.7715
-2.7691
-2.7668
-2.7645
-2.7621
-2.7598
-2.7575
-2.7551
-2.7528
-2.7504
-2.7481
-2.7458
-2.7434
-2.7411
-2.7387
-2.7364
-2.7340
-2.7317
-2.7293
-2.7270
-2.7246
-2.7223
-2.7199
-2.7176
-2.7152
-2.7128
-2.7105
-2.7081
-2.7057
-2.7034
-2.7010
-2.6986
-2.6963
-2.6939
-2.6915
-2.6894

SWCC

SWCC 4
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Y [m]

0.3115
0.3090
0.3065
0.3040
0.3015
0.2990
0.2966
0.2941
0.2916
0.2891
0.2866
0.2841
0.2816
0.2791
0.2766
0.2741
0.2716
0.2691
0.2666
0.2641
0.2616
0.2591
0.2567
0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2367
0.2342
0.2317
0.2292
0.2267
0.2243
0.2218
0.2193
0.2168
0.2143

Succion [kPa]

-26.334331
-26.312998
-26.291656
-26.270305
-26.248945
-26.227576
-26.206198
-26.184811
-26.163415
-26.14201
-26.120596
-26.099172
-26.07774
-26.056298
-26.034846
-26.013386
-25.991916
-25.970437
-25.948949
-25.927451
-25.905944
-25.884428
-25.862902
-25.841366
-25.819821
-25.798267
-25.776703
-25.755129
-25.733546
-25.711954
-25.688566
-25.665165
-25.641753
-25.618329
-25.594892
-25.571443
-25.547983
-25.52451
-25.501025
-25.477529

PWP [m]

-2.6872
-2.6850
-2.6828
-2.6806
-2.6785
-2.6763
-2.6741
-2.6719
-2.6697
-2.6676
-2.6654
-2.6632
-2.6610
-2.6588
-2.6566
-2.6544
-2.6522
-2.6500
-2.6479
-2.6457
-2.6435
-2.6413
-2.6391
-2.6369
-2.6347
-2.6325
-2.6303
-2.6281
-2.6259
-2.6237
-2.6213
-2.6189
-2.6165
-2.6141
-2.6117
-2.6093
-2.6069
-2.6045
-2.6021
-2.5997

SWCC

SWCC 3
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X [m]
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Y [m]

0.2118
0.2093
0.2068
0.2043
0.2018
0.1993
0.1968
0.1944
0.1919
0.1894
0.1869
0.1844
0.1819
0.1794
0.1769
0.1744
0.1719
0.1694
0.1669
0.1645
0.1620
0.1595
0.1570
0.1545
0.1520
0.1495
0.1470
0.1445
0.1420
0.1395
0.1370
0.1346
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1171
0.1146

Succion [kPa]

-25.45402
-25.4305
-25.406967
-25.383423
-25.359867
-25.336299
-25.31272
-25.289128
-25.265525
-25.24191
-25.218283
-25.194645
-25.170995
-25.147334
-25.123661
-25.099976
-25.07628
-25.052572
-25.028853
-25.005122
-24.98138
-24.957627
-24.933862
-24.910085
-24.886298
-24.862499
-24.838689
-24.814867
-24.791035
-24.767191
-24.743336
-24.719469
-24.695592
-24.671703
-24.647804
-24.623893
-24.599971
-24.576039
-24.552095
-24.52814

PWP [m]

-2.5973
-2.5949
-2.5925
-2.5901
-2.5877
-2.5853
-2.5829
-2.5805
-2.5781
-2.5757
-2.5733
-2.5709
-2.5685
-2.5661
-2.5636
-2.5612
-2.5588
-2.5564
-2.5540
-2.5515
-2.5491
-2.5467
-2.5443
-2.5418
-2.5394
-2.5370
-2.5346
-2.5321
-2.5297
-2.5273
-2.5248
-2.5224
-2.5200
-2.5175
-2.5151
-2.5126
-2.5102
-2.5078
-2.5053
-2.5029

SWCC
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X [m]

o
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Y [m]

0.1121
0.1096
0.1071
0.1047
0.1022
0.0997
0.0972
0.0947
0.0922
0.0897
0.0872
0.0847
0.0822
0.0797
0.0772
0.0748
0.0723
0.0698
0.0673
0.0648
0.0623
0.0598
0.0573
0.0548
0.0523
0.0498
0.0473
0.0449
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0150

Succion [kPa]

-24.504175
-24.480198
-24.456211
-24.432213
-24.408204
-24.384184
-24.360153
-24.336112
-24.31206
-24.287997
-24.263923
-24.239839
-24.215745
-24.191639
-24.167523
-24.143397
-24.11926
-24.095112
-24.070954
-24.046786
-24.022607
-23.998418
-23.974218
-23.950008
-23.925788
-23.901558
-23.877317
-23.853066
-23.828805
-23.804533
-23.780252
-23.75596
-23.731658
-23.707346
-23.683024
-23.658692
-23.63435
-23.609998
-23.585636
-23.561264

PWP [m]

-2.5004
-2.4980
-2.4955
-2.4931
-2.4906
-2.4882
-2.4857
-2.4833
-2.4808
-2.4784
-2.4759
-2.4735
-2.4710
-2.4685
-2.4661
-2.4636
-2.4611
-2.4587
-2.4562
-2.4538
-2.4513
-2.4488
-2.4463
-2.4439
-2.4414
-2.4389
-2.4365
-2.4340
-2.4315
-2.4290
-2.4266
-2.4241
-2.4216
-2.4191
-2.4166
-2.4142
-2.4117
-2.4092
-2.4067
-2.4042

SWCC
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X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 . 0.0125 | -23.536882 | -2.4017
0 . 0.0100 | -23.512491 | -2.3992
0 . 0.0075 | -23.488089 | -2.3967
0 . 0.0050 | -23.463678 | -2.3943
0 | 0.0025 | -23.439257 | = -2.3918
0 | 0.0000 | -23.414826 | -2.3893
1.5825 ;
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Contenido volumétrico de agua 0 [-]

Dia 140 Dia 175 ====- Entrada de Aire

Figura 9.12. Variacion del contenido volumétrico de agua depositacion 5 - Ciclo de 7

dias por celda.
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Tabla 9.16. Resumen contenido de agua depositacién 5 - Ciclo 7 dias por celda.

Hagua inicial [m] Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0128 | - | - | 0.000 . 0.128 | 0.001
c2| 0126 | - | 0.000 | 0.001 | 0.126 | 0.000
C3| 0124 | - | 0.001 | 0.001 . 0.124 | 0.000
C4| 0115 | - . 0001 | 0008 | 0122 | -0.338
C5| 0165 | 0038 | 0.008 | - . 0115 | 7.507

9.2.6. Depositacion 6 — Operacion 7 dias por celda

Tabla 9.17. Condicion inicial depositacion 6 - Ciclo de 7 dias por celda.

X [m] Y [m] Succién [kPa] PWP [m] SWCC
0 | 1.8990 0.0001 . 0.0000
0 18925 0.0003 . 0.0000
0 . 1.8860 | 0.01 | -0.0012
0 . 1.8797 | 0.04 . -0.0037
0 18735 | 0.07 . -0.0069
0 18672 | 0.11 . -0.0112
0 . 1.8609 | 0.15 | -0.0153
0 18547 0.21 . -0.0209
0 | 1.8484 0.26 . -0.0261
0 . 1.8421 | 0.31 . -0.0316
0 . 1.8358 | 0.36 . -0.0367
0 | 1.8295 | 0.42 . -0.0423
0 . 1.8231 | 0.47 | -0.0480 SWCC 1
0 . 1.8168 | 0.54 | -0.0546
0 . 18105 | 0.60 . -0.0612
0 . 1.8042 0.65 . -0.0663
0 17979 | 0.71 . -0.0724
0 . 1.7916 | 0.77 | -0.0786
0 17852 | 0.83 . -0.0847
0 17789 | 0.89 . -0.0908
0 . 17726 | 0.95 . -0.0969
0 17663 1.00 . -0.1020
0 17599 1.05 . -0.1071
0 . 17536 | 1.12 . -0.1138
0 17473 | 1.17 . -0.1194
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Y [m]

1.7409
1.7346
1.7283
1.7220
1.7156
1.7093
1.7030
1.6966
1.6903
1.6839
1.6776
1.6713
1.6649
1.6586
1.6523
1.6459
1.6396
1.6332
1.6269
1.6206
1.6142
1.6079
1.6015
1.5952
1.5888
1.5826
1.5825
1.5800
1.5775
1.5750
1.5725
1.5700
1.5675
1.5651
1.5626
1.5601
1.5576
1.5551
1.5526

Succién [kPa]

1.23
1.29
1.34
1.40
1.47
1.52
1.58
1.62
1.68
1.76
1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,849.08
-174,599.44
-162,443.64
-151,216.52
-140,787.17
-131,050.16
-121,919.34
-113,323.46
-105,202.94
-97,507.44
-90,194.01
-83,225.76
-76,570.69

PWP [m]

-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796
-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,168.2735
-17,816.2694
-16,575.8816
-15,430.2571
-14,366.0378
-13,372.4653
-12,440.7490
-11,563.6184
-10,734.9939
-9,949.7385
-9,203.4705
-8,492.4241
-7,813.3353

SWCC

SWCC 4
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Y [m]

1.5501
1.5476
1.5451
1.5426
1.5401
1.5376
1.5351
1.5327
1.5302
1.5277
1.5252
1.5227
1.5202
1.5177
1.5152
1.5127
1.5102
1.5077
1.5052
1.5028
1.5003
1.4978
1.4953
1.4928
1.4903
1.4878
1.4853
1.4828
1.4803
1.4778
1.4753
1.4728
1.4704
1.4679
1.4654
1.4629
1.4604
1.4579
1.4554
1.4529

Succién [kPa]

-70,200.88
-64,091.78
-58,221.66
-52,571.14
-47,122.81
-41,860.87
-36,770.90
-31,839.48
-27,053.95
-22,402.03
-17,871.26
-13,448.12
-9,115.84
-4,847.94
-562.16
-83.27
-57.27
-45.09
-37.77
-32.77
-29.05
-26.12
-23.71
-21.67
-19.90
-18.36
-17.01
-15.81
-14.74
-13.79
-12.95
-12.19
-11.52
-10.91
-10.37
-0.88
-90.44
-9.04
-8.68
-8.35

PWP [m]

-7,163.3549
-6,539.9778
-5,940.9860
-5,364.4022
-4,808.4495
-4,271.5176
-3,752.1322
-3,248.9261
-2,760.6071
-2,285.9213
-1,823.5984
-1,372.2566
-930.1882
-494.6876
-57.3637
-8.4968
-5.8440
-4.6011
-3.8540
-3.3435
-2.9644
-2.6653
-2.4192
-2.2107
-2.0308
-1.8736
-1.7353
-1.6129
-1.5042
-1.4075
-1.3212
-1.2442
-1.1753
-1.1136
-1.0581
-1.0081
-0.9631
-0.9224
-0.8855
-0.8520

SWCC

SWCC 3

SWCC 2

116



O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OOO0OOLOOOLOOLOOOLOOoOOOoOOo oo oo

Y [m]

1.4504
1.4479
1.4454
1.4429
1.4404
1.4380
1.4355
1.4330
1.4305
1.4280
1.4255
1.4230
1.4205
1.4180
1.4155
1.4130
1.4105
1.4081
1.4056
1.4031
1.4006
1.3981
1.3956
1.3931
1.3906
1.3881
1.3856
1.3831
1.3806
1.3781
1.3757
1.3732
1.3707
1.3682
1.3657
1.3632
1.3607
1.3582
1.3557
1.3532

Succién [kPa]

-8.05
-7.78
-7.53
-7.31
-7.10
-6.91
-6.74
-6.59
-6.45
-6.32
-6.20
-6.10
-6.00
-5.92
-5.84
-5.78
-5.72
-5.68
-5.64
-5.60
-5.58
-5.56
-5.55
-5.55
-5.56
-5.57
-5.59
-5.61
-5.65
-5.69
-5.74
-5.80
-5.87
-5.94
-6.02
-6.12
-6.22
-6.33
-6.46
-6.59

PWP [m]

-0.8215
-0.7937
-0.7685
-0.7454
-0.7245
-0.7054
-0.6880
-0.6721
-0.6577
-0.6447
-0.6328
-0.6222
-0.6126
-0.6040
-0.5964
-0.5898
-0.5840
-0.5791
-0.5750
-0.5717
-0.5692
-0.5675
-0.5665
-0.5663
-0.5668
-0.5681
-0.5701
-0.5729
-0.5764
-0.5808
-0.5859
-0.5918
-0.5986
-0.6062
-0.6148
-0.6243
-0.6348
-0.6463
-0.6590
-0.6728

SWCC
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Y [m]

1.3507
1.3482
1.3457
1.3433
1.3408
1.3383
1.3358
1.3333
1.3308
1.3283
1.3258
1.3233
1.3208
1.3183
1.3158
1.3134
1.3109
1.3084
1.3059
1.3034
1.3009
1.2984
1.2959
1.2934
1.2909
1.2884
1.2859
1.2834
1.2810
1.2785
1.2760
1.2735
1.2710
1.2685
1.2660
1.2635
1.2610
1.2585
1.2560
1.2535

Succién [kPa]

-6.74
-6.90
-7.07
-7.26
-7.47
-7.69
-7.93
-8.19
-8.47
-8.77
-9.10
-9.45
-9.83
-10.25
-10.69
-11.18
-11.70
-12.27
-12.89
-13.55
-14.27
-15.04
-15.88
-16.78
-17.75
-18.79
-19.92
-21.14
-22.46
-23.89
-25.46
-27.18
-29.09
-31.21
-33.61
-33.60
-33.58
-33.57
-33.55
-33.54

PWP [m]

-0.6878
-0.7041
-0.7219
-0.7411
-0.7619
-0.7845
-0.8089
-0.8354
-0.8639
-0.8948
-0.9281
-0.9642
-1.0032
-1.0455
-1.0912
-1.1407
-1.1942
-1.2522
-1.3149
-1.3827
-1.4559
-1.5349
-1.6202
-1.7121
-1.8111
-1.9178
-2.0328
-2.1572
-2.2918
-2.4382
-2.5980
-2.7736
-2.9680
-3.1851
-3.4298
-3.4283
-3.4268
-3.4252
-3.4237
-3.4222

SWCC

SWCC 3

SWCC 4
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Y [m]

1.2510
1.2485
1.2461
1.2436
1.2411
1.2386
1.2361
1.2336
1.2311
1.2286
1.2261
1.2236
1.2211
1.2186
1.2161
1.2136
1.2111
1.2086
1.2062
1.2037
1.2012
1.1987
1.1962
1.1937
1.1912
1.1887
1.1862
1.1837
1.1813
1.1788
1.1763
1.1738
1.1713
1.1688
1.1663
1.1638
1.1613
1.1588
1.1564
1.1539

Succién [kPa]

-33.52
-33.51
-33.49
-33.48
-33.46
-33.45
-33.43
-33.42
-33.40
-33.39
-33.37
-33.36
-33.34
-33.33
-33.31
-33.30
-33.28
-33.27
-33.25
-33.24
-33.22
-33.21
-33.19
-33.18
-33.16
-33.15
-33.13
-33.11
-33.09
-33.07
-33.05
-33.03
-33.01
-32.99
-32.97
-32.96
-32.94
-32.92
-32.90
-32.89

PWP [m]

-3.4207
-3.4191
-3.4176
-3.4161
-3.4145
-3.4130
-3.4115
-3.4100
-3.4084
-3.4069
-3.4054
-3.4038
-3.4023
-3.4008
-3.3992
-3.3977
-3.3962
-3.3946
-3.3931
-3.3916
-3.3900
-3.3885
-3.3869
-3.3854
-3.3839
-3.3823
-3.3803
-3.3783
-3.3763
-3.3742
-3.3722
-3.3702
-3.3684
-3.3665
-3.3647
-3.3629
-3.3611
-3.3593
-3.3575
-3.3556

SWCC

SWCC 3

119



O O O OO OO0 0O0O0O00O0O0O00OO0O0O0 00000000000 OLOOOLOOOOOOOOo o oo

Y [m]

1.1514
1.1489
1.1464
1.1439
1.1414
1.1389
1.1364
1.1339
1.1314
1.1289
1.1264
1.1239
1.1215
1.1190
1.1165
1.1140
1.1115
1.1090
1.1065
1.1040
1.1015
1.0990
1.0965
1.0940
1.0915
1.0890
1.0866
1.0841
1.0816
1.0791
1.0766
1.0741
1.0716
1.0691
1.0666
1.0641
1.0616
1.0591
1.0566
1.0541

Succién [kPa]

-32.87
-32.85
-32.83
-32.81
-32.80
-32.78
-32.76
-32.74
-32.72
-32.71
-32.69
-32.67
-32.65
-32.63
-32.62
-32.60
-32.58
-32.56
-32.54
-32.52
-32.51
-32.49
-32.47
-32.45
-32.43
-32.41
-32.40
-32.38
-32.36
-32.34
-32.32
-32.30
-32.29
-32.27
-32.25
-32.23
-32.21
-32.19
-32.18
-32.16

PWP [m]

-3.3538
-3.3520
-3.3502
-3.3483
-3.3465
-3.3447
-3.3428
-3.3410
-3.3392
-3.3373
-3.3355
-3.3336
-3.3318
-3.3299
-3.3281
-3.3262
-3.3244
-3.3225
-3.3207
-3.3188
-3.3170
-3.3151
-3.3132
-3.3114
-3.3095
-3.3076
-3.3058
-3.3039
-3.3020
-3.3001
-3.2983
-3.2964
-3.2945
-3.2926
-3.2907
-3.2888
-3.2870
-3.2851
-3.2832
-3.2813

SWCC
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Y [m]

1.0517
1.0492
1.0467
1.0442
1.0417
1.0392
1.0367
1.0342
1.0317
1.0292
1.0267
1.0242
1.0217
1.0192
1.0168
1.0143
1.0118
1.0093
1.0068
1.0043
1.0018
0.9993
0.9968
0.9943
0.9918
0.9893
0.9868
0.9843
0.9819
0.9794
0.9769
0.9744
0.9719
0.9694
0.9669
0.9644
0.9619
0.9594
0.9570
0.9545

Succién [kPa]

-32.14
-32.12
-32.10
-32.08
-32.06
-32.04
-32.03
-32.01
-31.99
-31.97
-31.95
-31.93
-31.91
-31.89
-31.88
-31.86
-31.84
-31.82
-31.80
-31.78
-31.76
-31.74
-31.72
-31.71
-31.69
-31.67
-31.65
-31.63
-31.61
-31.59
-31.57
-31.55
-31.53
-31.51
-31.50
-31.47
-31.45
-31.43
-31.41
-31.39

PWP [m]

-3.2794
-3.2775
-3.2756
-3.2737
-3.2718
-3.2699
-3.2680
-3.2661
-3.2642
-3.2622
-3.2603
-3.2584
-3.2565
-3.2546
-3.2527
-3.2507
-3.2488
-3.2469
-3.2449
-3.2430
-3.2411
-3.2391
-3.2372
-3.2353
-3.2333
-3.2314
-3.2294
-3.2275
-3.2256
-3.2236
-3.2217
-3.2197
-3.2177
-3.2158
-3.2138
-3.2117
-3.2096
-3.2074
-3.2053
-3.2031

SWCC
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Y [m]

0.9520
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9296
0.9271
0.9246
0.9221
0.9196
0.9171
0.9146
0.9121
0.9096
0.9071
0.9046
0.9021
0.8996
0.8971
0.8946
0.8921
0.8897
0.8872
0.8847
0.8822
0.8797
0.8772
0.8747
0.8722
0.8697
0.8672
0.8647
0.8622
0.8597
0.8573
0.8548

Succién [kPa]

-31.37
-31.35
-31.33
-31.31
-31.30
-31.28
-31.26
-31.25
-31.23
-31.21
-31.20
-31.18
-31.16
-31.15
-31.13
-31.11
-31.09
-31.08
-31.06
-31.04
-31.03
-31.01
-30.99
-30.98
-30.96
-30.94
-30.92
-30.91
-30.89
-30.87
-30.86
-30.84
-30.82
-30.80
-30.78
-30.76
-30.74
-30.72
-30.69
-30.67

PWP [m]

-3.2010
-3.1988
-3.1971
-3.1954
-3.1937
-3.1919
-3.1902
-3.1885
-3.1867
-3.1850
-3.1833
-3.1815
-3.1798
-3.1781
-3.1763
-3.1746
-3.1729
-3.1711
-3.1694
-3.1677
-3.1659
-3.1642
-3.1625
-3.1607
-3.1590
-3.1572
-3.1555
-3.1538
-3.1520
-3.1503
-3.1485
-3.1468
-3.1451
-3.1429
-3.1407
-3.1386
-3.1364
-3.1342
-3.1321
-3.1299

SWCC

SWCC 4

SWCC 3

122



O O O OO OO0 OO0 0O0O00O0O0O0O0O0O0O00O0O0O0O00O0OO0O0OO0O0OOOOLOOLOOOLOOO OO oooo

Y [m]

0.8523
0.8498
0.8473
0.8448
0.8423
0.8398
0.8373
0.8348
0.8323
0.8298
0.8274
0.8249
0.8224
0.8199
0.8174
0.8149
0.8124
0.8099
0.8074
0.8049
0.8024
0.7999
0.7975
0.7950
0.7925
0.7900
0.7875
0.7850
0.7825
0.7800
0.7775
0.7750
0.7725
0.7700
0.7676
0.7651
0.7626
0.7601
0.7576
0.7551

Succién [kPa]

-30.65
-30.63
-30.61
-30.59
-30.57
-30.55
-30.52
-30.50
-30.48
-30.46
-30.44
-30.42
-30.40
-30.37
-30.35
-30.33
-30.31
-30.29
-30.27
-30.24
-30.22
-30.20
-30.18
-30.16
-30.14
-30.12
-30.09
-30.07
-30.05
-30.03
-30.01
-29.99
-29.96
-29.94
-29.92
-29.90
-29.88
-29.86
-29.83
-29.81

PWP [m]

-3.1277
-3.1255
-3.1234
-3.1212
-3.1190
-3.1168
-3.1147
-3.1125
-3.1103
-3.1081
-3.1059
-3.1037
-3.1016
-3.0994
-3.0972
-3.0950
-3.0928
-3.0906
-3.0884
-3.0862
-3.0840
-3.0818
-3.0796
-3.0774
-3.0752
-3.0730
-3.0708
-3.0686
-3.0664
-3.0642
-3.0620
-3.0597
-3.0575
-3.0553
-3.0531
-3.0509
-3.0487
-3.0464
-3.0442
-3.0420

SWCC
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Y [m]

0.7526
0.7501
0.7476
0.7451
0.7426
0.7401
0.7377
0.7352
0.7327
0.7302
0.7277
0.7252
0.7227
0.7202
0.7177
0.7152
0.7127
0.7102
0.7078
0.7053
0.7028
0.7003
0.6978
0.6953
0.6928
0.6903
0.6878
0.6853
0.6828
0.6803
0.6779
0.6754
0.6729
0.6704
0.6679
0.6654
0.6629
0.6604
0.6579
0.6554

Succién [kPa]

-29.79
-29.77
-29.75
-29.72
-29.70
-29.68
-29.66
-29.64
-29.61
-29.59
-29.57
-29.55
-29.53
-29.51
-29.48
-29.46
-29.44
-29.42
-29.40
-29.37
-29.35
-29.33
-29.31
-29.28
-29.26
-29.24
-29.22
-29.20
-29.17
-29.15
-29.13
-29.11
-29.09
-29.06
-29.04
-29.02
-29.00
-28.97
-28.95
-28.93

PWP [m]

-3.0398
-3.0375
-3.0353
-3.0331
-3.0309
-3.0286
-3.0264
-3.0242
-3.0219
-3.0197
-3.0175
-3.0152
-3.0130
-3.0107
-3.0085
-3.0063
-3.0040
-3.0018
-2.9995
-2.9973
-2.9950
-2.9928
-2.9905
-2.9883
-2.9860
-2.9837
-2.9815
-2.9792
-2.9770
-2.9747
-2.9725
-2.9702
-2.9679
-2.9657
-2.9634
-2.9611
-2.9589
-2.9566
-2.9543
-2.9520

SWCC
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Y [m]

0.6529
0.6504
0.6480
0.6455
0.6430
0.6405
0.6380
0.6355
0.6330
0.6305
0.6280
0.6255
0.6230
0.6205
0.6180
0.6155
0.6131
0.6106
0.6081
0.6056
0.6031
0.6006
0.5981
0.5956
0.5931
0.5906
0.5881
0.5856
0.5831
0.5806
0.5781
0.5756
0.5732
0.5707
0.5682
0.5657
0.5632
0.5607
0.5582
0.5557

Succién [kPa]

-28.91
-28.89
-28.86
-28.84
-28.82
-28.80
-28.77
-28.75
-28.73
-28.71
-28.69
-28.67
-28.65
-28.63
-28.61
-28.59
-28.57
-28.55
-28.53
-28.51
-28.50
-28.48
-28.46
-28.44
-28.42
-28.40
-28.38
-28.36
-28.34
-28.32
-28.30
-28.28
-28.26
-28.24
-28.22
-28.20
-28.18
-28.16
-28.14
-28.12

PWP [m]

-2.9498
-2.9475
-2.9452
-2.9429
-2.9407
-2.9384
-2.9361
-2.9338
-2.9315
-2.9295
-2.9276
-2.9256
-2.9236
-2.9216
-2.9196
-2.9176
-2.9156
-2.9137
-2.9117
-2.9097
-2.9077
-2.9057
-2.9037
-2.9017
-2.8997
-2.8977
-2.8957
-2.8937
-2.8917
-2.8898
-2.8878
-2.8858
-2.8838
-2.8818
-2.8798
-2.8778
-2.8758
-2.8738
-2.8718
-2.8698

SWCC
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Y [m]

0.5532
0.5507
0.5482
0.5457
0.5432
0.5408
0.5383
0.5358
0.5333
0.5308
0.5283
0.5258
0.5233
0.5208
0.5183
0.5158
0.5133
0.5109
0.5084
0.5059
0.5034
0.5009
0.4984
0.4959
0.4934
0.4909
0.4884
0.4859
0.4834
0.4810
0.4785
0.4760
0.4735
0.4710
0.4685
0.4660
0.4635
0.4610
0.4585
0.4560

Succién [kPa]

-28.10
-28.08
-28.06
-28.03
-28.01
-27.99
-27.97
-27.94
-27.92
-27.90
-27.88
-27.85
-27.83
-27.81
-27.78
-27.76
-27.74
-27.72
-27.69
-27.67
-27.65
-27.63
-27.60
-27.58
-27.56
-27.53
-27.51
-27.49
-27.47
-27.44
-27.42
-27.40
-27.37
-27.35
-27.33
-27.31
-27.28
-27.26
-27.24
-27.21

PWP [m]

-2.8675
-2.8652
-2.8629
-2.8606
-2.8583
-2.8560
-2.8537
-2.8514
-2.8491
-2.8467
-2.8444
-2.8421
-2.8398
-2.8375
-2.8352
-2.8329
-2.8306
-2.8282
-2.8259
-2.8236
-2.8213
-2.8190
-2.8166
-2.8143
-2.8120
-2.8097
-2.8073
-2.8050
-2.8027
-2.8003
-2.7980
-2.7957
-2.7933
-2.7910
-2.7887
-2.7863
-2.7840
-2.7817
-2.7793
-2.7770

SWCC
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Y [m]

0.4535
0.4511
0.4486
0.4461
0.4436
0.4411
0.4386
0.4361
0.4336
0.4311
0.4286
0.4261
0.4236
0.4212
0.4187
0.4162
0.4137
0.4112
0.4087
0.4062
0.4037
0.4012
0.3987
0.3962
0.3937
0.3913
0.3888
0.3863
0.3838
0.3813
0.3788
0.3763
0.3738
0.3713
0.3688
0.3663
0.3638
0.3614
0.3589
0.3564

Succién [kPa]

-27.19
-27.17
-27.15
-27.12
-27.10
-27.08
-27.05
-27.03
-27.01
-26.98
-26.96
-26.94
-26.92
-26.89
-26.87
-26.85
-26.82
-26.80
-26.78
-26.75
-26.73
-26.71
-26.68
-26.66
-26.64
-26.61
-26.59
-26.57
-26.54
-26.52
-26.50
-26.47
-26.45
-26.43
-26.40
-26.38
-26.36
-26.33
-26.31
-26.29

PWP [m]

-2.7746
-2.7723
-2.7699
-2.7676
-2.7652
-2.7629
-2.7606
-2.7582
-2.7558
-2.7535
-2.7511
-2.7488
-2.7464
-2.7441
-2.7417
-2.7394
-2.7370
-2.7346
-2.7323
-2.7299
-2.7275
-2.7252
-2.7228
-2.7204
-2.7181
-2.7157
-2.7133
-2.7110
-2.7086
-2.7062
-2.7038
-2.7015
-2.6991
-2.6967
-2.6943
-2.6919
-2.6896
-2.6872
-2.6848
-2.6824

SWCC
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Y [m]

0.3539
0.3514
0.3489
0.3464
0.3439
0.3414
0.3389
0.3364
0.3339
0.3315
0.3290
0.3265
0.3240
0.3215
0.3190
0.3165
0.3140
0.3115
0.3090
0.3065
0.3040
0.3015
0.2990
0.2966
0.2941
0.2916
0.2891
0.2866
0.2841
0.2816
0.2791
0.2766
0.2741
0.2716
0.2691
0.2666
0.2641
0.2616
0.2591
0.2567

Succién [kPa]

-26.26
-26.24
-26.22
-26.19
-26.17
-26.15
-26.12
-26.10
-26.08
-26.05
-26.03
-26.01
-25.98
-25.96
-25.94
-25.91
-25.89
-25.87
-25.85
-25.82
-25.80
-25.78
-25.76
-25.74
-25.71
-25.69
-25.67
-25.65
-25.63
-25.60
-25.58
-25.56
-25.54
-25.51
-25.49
-25.47
-25.45
-25.43
-25.40
-25.38

PWP [m]

-2.6800
-2.6776
-2.6752
-2.6729
-2.6705
-2.6681
-2.6657
-2.6633
-2.6609
-2.6585
-2.6561
-2.6537
-2.6513
-2.6489
-2.6465
-2.6441
-2.6419
-2.6396
-2.6374
-2.6351
-2.6329
-2.6306
-2.6284
-2.6261
-2.6239
-2.6216
-2.6193
-2.6171
-2.6148
-2.6126
-2.6103
-2.6081
-2.6058
-2.6035
-2.6013
-2.5990
-2.5967
-2.5945
-2.5922
-2.5900

SWCC

SWCC 4
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Y [m]

0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2367
0.2342
0.2317
0.2292
0.2267
0.2243
0.2218
0.2193
0.2168
0.2143
0.2118
0.2093
0.2068
0.2043
0.2018
0.1993
0.1968
0.1944
0.1919
0.1894
0.1869
0.1844
0.1819
0.1794
0.1769
0.1744
0.1719
0.1694
0.1669
0.1645
0.1620
0.1595
0.1570

Succién [kPa]

-25.36
-25.34
-25.31
-25.29
-25.27
-25.25
-25.23
-25.20
-25.18
-25.15
-25.13
-25.11
-25.08
-25.06
-25.04
-25.01
-24.99
-24.97
-24.94
-24.92
-24.89
-24.87
-24.85
-24.82
-24.80
-24.78
-24.75
-24.73
-24.70
-24.68
-24.66
-24.63
-24.61
-24.58
-24.56
-24.54
-24.51
-24.49
-24.46
-24.44

PWP [m]

-2.5877
-2.5854
-2.5831
-2.5809
-2.5786
-2.5763
-2.5741
-2.5717
-2.5692
-2.5668
-2.5644
-2.5620
-2.5596
-2.5572
-2.5547
-2.5523
-2.5499
-2.5475
-2.5451
-2.5426
-2.5402
-2.5378
-2.5354
-2.5329
-2.5305
-2.5281
-2.5256
-2.5232
-2.5208
-2.5183
-2.5159
-2.5135
-2.5110
-2.5086
-2.5062
-2.5037
-2.5013
-2.4988
-2.4964
-2.4940

SWCC

SWCC 3
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Y [m]

0.1545
0.1520
0.1495
0.1470
0.1445
0.1420
0.1395
0.1370
0.1346
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1171
0.1146
0.1121
0.1096
0.1071
0.1047
0.1022
0.0997
0.0972
0.0947
0.0922
0.0897
0.0872
0.0847
0.0822
0.0797
0.0772
0.0748
0.0723
0.0698
0.0673
0.0648
0.0623
0.0598
0.0573

Succién [kPa]

-24.42
-24.39
-24.37
-24.35
-24.32
-24.30
-24.27
-24.25
-24.23
-24.20
-24.18
-24.15
-24.13
-24.10
-24.08
-24.06
-24.03
-24.01
-23.98
-23.96
-23.94
-23.91
-23.89
-23.86
-23.84
-23.82
-23.79
-23.77
-23.74
-23.72
-23.69
-23.67
-23.65
-23.62
-23.60
-23.57
-23.55
-23.53
-23.50
-23.48

PWP [m]

-2.4915
-2.4891
-2.4866
-2.4842
-2.4817
-2.4793
-2.4769
-2.4744
-2.4720
-2.4695
-2.4671
-2.4646
-2.4621
-2.4597
-2.4572
-2.4548
-2.4523
-2.4499
-2.4474
-2.4450
-2.4425
-2.4400
-2.4376
-2.4351
-2.4326
-2.4302
-2.4277
-2.4252
-2.4228
-2.4203
-2.4178
-2.4154
-2.4129
-2.4104
-2.4080
-2.4055
-2.4030
-2.4005
-2.3981
-2.3956

SWCC
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Y [m]

0.0548
0.0523
0.0498
0.0473
0.0449
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-23.45
-23.43
-23.40
-23.38
-23.36
-23.33
-23.31
-23.28
-23.26
-23.23
-23.21
-23.19
-23.16
-23.14
-23.11
-23.09
-23.06
-23.04
-23.01
-22.99
-22.97
-22.94
-22.92

PWP [m]

-2.3931
-2.3906
-2.3882
-2.3857
-2.3832
-2.3807
-2.3782
-2.3758
-2.3733
-2.3708
-2.3683
-2.3658
-2.3633
-2.3609
-2.3584
-2.3559
-2.3534
-2.3509
-2.3484
-2.3459
-2.3434
-2.3409
-2.3385

SWCC
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Figura 9.13. Variacioén del contenido volumétrico de agua depositacion 6 - Ciclo de 7
dias por celda.
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Tabla 9.18. Resumen contenido de agua depositacién 6 - Ciclo 7 dias por celda.

Hagua inicial [m] Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0128 | - | - | 0.001 . 0.129 | 0.000
c2| 0126 | - | 0.001 | 0.001 . 0.127 | 0.000
C3| 0124 | - | 0.001 | 0.002 | 0.125 | 0.000
c4a| 0122 | - 0002 | 0002 | 0123 | 0.001
C5| 0115 | - | 0.002 | 0.008 0121 | -0.338
C6/ 0165 | 0038 | 0.008 | - . 0115 | 7.591

9.2.7. Depositacion 7 — Operacion 7 dias por celda

Tabla 9.19. Condicion inicial depositacion 7 - Ciclo de 7 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 . 22155 0.0001 . 0.0000
0 | 22090 0.0003 . 0.0000
0 . 22025 | 0.01 | -0.0012
0 21962 | 0.04 | -0.0037
0 21900 | 0.07 | -0.0069
0 . 21837 | 0.11 . -0.0112
0 21774 | 0.15 | -0.0153
0 21712 0.21 . -0.0209
0 . 21649 | 0.26 . -0.0261
0 . 21586 | 0.31 | -0.0316
0 21523 | 0.36 | -0.0367
0 21460 | 0.42 | -0.0423
0 | 21396 | 0.47 | -0.0480 sweel
0 . 21333 | 0.54 | -0.0546
0 . 21270 | 0.60 . -0.0612
0 21207 0.65 . -0.0663
0 21144 | 0.71 . -0.0724
0 | 21081 | 0.77 . -0.0786
0 21017 | 0.83 | -0.0847
0 20954 | 0.89 . -0.0908
0 . 2.0891 | 0.95 . -0.0969
0 . 20828 1.00 . -0.1020
0 . 20764 1.05 . -0.1071
0 . 2.0701 | 1.12 | -0.1138
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Y [m]

2.0638
2.0574
2.0511
2.0448
2.0385
2.0321
2.0258
2.0195
2.0131
2.0068
2.0004
1.9941
1.9878
1.9814
1.9751
1.9688
1.9624
1.9561
1.9497
1.9434
1.9371
1.9307
1.9244
1.9180
1.9117
1.9053
1.8991
1.8990
1.8965
1.8940
1.8915
1.8890
1.8865
1.8840
1.8816
1.8791
1.8766
1.8741
1.8716

Succién [kPa]

1.17
1.23
1.29
1.34
1.40
1.47
1.52
1.58
1.62
1.68
1.76
1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,849.26
-174,599.72
-162,443.98
-151,216.93
-140,787.63
-131,050.66
-121,919.87
-113,324.03
-105,203.54
-97,508.06
-90,194.65
-83,226.41

PWP [m]

-0.1194
-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796
-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,168.2918
-17,816.2980
-16,575.9163
-15,430.2990
-14,366.0847
-13,372.5163
-12,440.8031
-11,563.6765
-10,735.0551
-9,949.8015
-9,203.5355
-8,492.4907

SWCC

SWCC 4
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Y [m]

1.8691
1.8666
1.8641
1.8616
1.8591
1.8566
1.8541
1.8516
1.8492
1.8467
1.8442
1.8417
1.8392
1.8367
1.8342
1.8317
1.8292
1.8267
1.8242
1.8217
1.8193
1.8168
1.8143
1.8118
1.8093
1.8068
1.8043
1.8018
1.7993
1.7968
1.7943
1.7918
1.7893
1.7869
1.7844
1.7819
1.7794
1.7769
1.7744
1.7719

Succién [kPa]

-76,571.35
-70,201.55
-64,092.47
-58,222.36
-52,571.84
-47,123.51
-41,861.59
-36,771.62
-31,840.21
-27,054.70
-22,402.80
-17,872.07
-13,448.97
-9,116.77
-4,848.99
-563.55
-83.27
-57.28
-45.10
-37.78
-32.77
-29.06
-26.13
-23.72
-21.67
-19.91
-18.37
-17.01
-15.81
-14.75
-13.80
-12.96
-12.20
-11.53
-10.92
-10.38
-9.89
-9.45
-9.05
-8.69

PWP [m]

-7,813.4033
-7,163.4239
-6,540.0477
-5,941.0568
-5,364.4737
-4,808.5216
-4,271.5904
-3,752.2061
-3,249.0011
-2,760.6837
-2,286.0000
-1,823.6803
-1,372.3434
-930.2826
-494.7952
-57.5050
-8.4974
-5.8451
-4.6020
-3.8548
-3.3442
-2.9651
-2.6661
-2.4200
-2.2115
-2.0316
-1.8744
-1.7361
-1.6137
-1.5050
-1.4083
-1.3221
-1.2451
-1.1762
-1.1145
-1.0590
-1.0091
-0.9641
-0.9234
-0.8865

SWCC

SWCC 3

SWCC 2
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Y [m]

1.7694
1.7669
1.7644
1.7619
1.7594
1.7569
1.7545
1.7520
1.7495
1.7470
1.7445
1.7420
1.7395
1.7370
1.7345
1.7320
1.7295
1.7270
1.7246
1.7221
1.7196
1.7171
1.7146
1.7121
1.7096
1.7071
1.7046
1.7021
1.6996
1.6971
1.6946
1.6922
1.6897
1.6872
1.6847
1.6822
1.6797
1.6772
1.6747
1.6722

Succién [kPa]

-8.36
-8.06
-7.79
-7.54
-7.32
-7.11
-6.92
-6.75
-6.60
-6.46
-6.33
-6.22
-6.11
-6.02
-5.94
-5.86
-5.80
-5.74
-5.69
-5.66
-5.62
-5.60
-5.58
-5.58
-5.58
-5.58
-5.60
-5.62
-5.65
-5.68
-5.73
-5.78
-5.84
-5.91
-5.98
-6.07
-6.17
-6.27
-6.39
-6.52

PWP [m]

-0.8530
-0.8226
-0.7948
-0.7696
-0.7466
-0.7257
-0.7066
-0.6892
-0.6734
-0.6591
-0.6461
-0.6343
-0.6237
-0.6141
-0.6056
-0.5981
-0.5916
-0.5859
-0.5810
-0.5770
-0.5739
-0.5715
-0.5699
-0.5690
-0.5689
-0.5696
-0.5710
-0.5731
-0.5761
-0.5798
-0.5843
-0.5896
-0.5958
-0.6028
-0.6107
-0.6195
-0.6293
-0.6402
-0.6521
-0.6651

SWCC
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Y [m]

1.6697
1.6672
1.6647
1.6622
1.6598
1.6573
1.6548
1.6523
1.6498
1.6473
1.6448
1.6423
1.6398
1.6373
1.6348
1.6323
1.6299
1.6274
1.6249
1.6224
1.6199
1.6174
1.6149
1.6124
1.6099
1.6074
1.6049
1.6024
1.5999
1.5975
1.5950
1.5925
1.5900
1.5875
1.5850
1.5825
1.5800
1.5775
1.5750
1.5725

Succién [kPa]

-6.66
-6.81
-6.97
-7.15
-7.35
-7.56
-7.79
-8.04
-8.30
-8.59
-8.91
-9.24
-9.61
-10.01
-10.44
-10.90
-11.41
-11.96
-12.55
-13.19
-13.88
-14.63
-15.44
-16.32
-17.26
-18.28
-19.38
-20.57
-21.85
-23.25
-24.78
-26.46
-28.32
-30.39
-32.73
-35.39
-35.38
-35.36
-35.35
-35.34

PWP [m]

-0.6793
-0.6948
-0.7116
-0.7299
-0.7498
-0.7713
-0.7947
-0.8199
-0.8472
-0.8768
-0.9087
-0.9433
-0.9807
-1.0212
-1.0651
-1.1127
-1.1642
-1.2200
-1.2804
-1.3459
-1.4167
-1.4932
-1.5759
-1.6651
-1.7614
-1.8653
-1.9774
-2.0987
-2.2300
-2.3728
-2.5287
-2.7000
-2.8895
-3.1011
-3.3396
-3.6115
-3.6101
-3.6086
-3.6071
-3.6056

SWCC

SWCC 3

SWCC 4
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Y [m]

1.5700
1.5675
1.5650
1.5626
1.5601
1.5576
1.5551
1.5526
1.5501
1.5476
1.5451
1.5426
1.5401
1.5376
1.5351
1.5326
1.5301
1.5276
1.5251
1.5227
1.5202
1.5177
1.5152
1.5127
1.5102
1.5077
1.5052
1.5027
1.5002
1.4978
1.4953
1.4928
1.4903
1.4878
1.4853
1.4828
1.4803
1.4778
1.4753
1.4729

Succién [kPa]

-35.32
-35.31
-35.29
-35.28
-35.26
-35.25
-35.23
-35.22
-35.20
-35.19
-35.18
-35.16
-35.15
-35.13
-35.12
-35.10
-35.09
-35.07
-35.06
-35.04
-35.03
-35.01
-35.00
-34.99
-34.97
-34.96
-34.94
-34.92
-34.90
-34.88
-34.86
-34.85
-34.83
-34.81
-34.79
-34.78
-34.76
-34.74
-34.72
-34.71

PWP [m]

-3.6041
-3.6027
-3.6012
-3.5997
-3.5982
-3.5967
-3.5952
-3.5938
-3.5923
-3.5908
-3.5893
-3.5878
-3.5863
-3.5849
-3.5834
-3.5819
-3.5804
-3.5789
-3.5774
-3.5759
-3.5744
-3.5730
-3.5715
-3.5700
-3.5685
-3.5670
-3.5655
-3.5635
-3.5616
-3.5596
-3.5576
-3.5556
-3.5537
-3.5519
-3.5502
-3.5485
-3.5467
-3.5450
-3.5433
-3.5415

SWCC

SWCC 3
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Y [m]

1.4704
1.4679
1.4654
1.4629
1.4604
1.4579
1.4554
1.4529
1.4504
1.4479
1.4454
1.4429
1.4404
1.4380
1.4355
1.4330
1.4305
1.4280
1.4255
1.4230
1.4205
1.4180
1.4155
1.4130
1.4105
1.4080
1.4055
1.4031
1.4006
1.3981
1.3956
1.3931
1.3906
1.3881
1.3856
1.3831
1.3806
1.3781
1.3756
1.3731

Succién [kPa]

-34.69
-34.67
-34.66
-34.64
-34.62
-34.60
-34.59
-34.57
-34.55
-34.54
-34.52
-34.50
-34.48
-34.47
-34.45
-34.43
-34.42
-34.40
-34.38
-34.36
-34.35
-34.33
-34.31
-34.29
-34.28
-34.26
-34.24
-34.22
-34.21
-34.19
-34.17
-34.15
-34.14
-34.12
-34.10
-34.08
-34.07
-34.05
-34.03
-34.01

PWP [m]

-3.5398
-3.5381
-3.5363
-3.5346
-3.5328
-3.5311
-3.5293
-3.5276
-3.5258
-3.5241
-3.5223
-3.5206
-3.5188
-3.5170
-3.5153
-3.5135
-3.5117
-3.5100
-3.5082
-3.5064
-3.5047
-3.5029
-3.5011
-3.4993
-3.4976
-3.4958
-3.4940
-3.4922
-3.4904
-3.4886
-3.4869
-3.4851
-3.4833
-3.4815
-3.4797
-3.4779
-3.4761
-3.4743
-3.4725
-3.4707

SWCC
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Y [m]

1.3706
1.3682
1.3657
1.3632
1.3607
1.3582
1.3557
1.3532
1.3507
1.3482
1.3457
1.3432
1.3407
1.3382
1.3357
1.3333
1.3308
1.3283
1.3258
1.3233
1.3208
1.3183
1.3158
1.3133
1.3108
1.3083
1.3058
1.3033
1.3008
1.2984
1.2959
1.2934
1.2909
1.2884
1.2859
1.2834
1.2809
1.2784
1.2759
1.2735

Succién [kPa]

-33.99
-33.98
-33.96
-33.94
-33.92
-33.91
-33.89
-33.87
-33.85
-33.83
-33.82
-33.80
-33.78
-33.76
-33.75
-33.73
-33.71
-33.69
-33.67
-33.66
-33.64
-33.62
-33.60
-33.58
-33.56
-33.55
-33.53
-33.51
-33.49
-33.47
-33.46
-33.44
-33.42
-33.40
-33.38
-33.36
-33.34
-33.32
-33.30
-33.28

PWP [m]

-3.4689
-3.4671
-3.4653
-3.4634
-3.4616
-3.4598
-3.4580
-3.4562
-3.4544
-3.4525
-3.4507
-3.4489
-3.4471
-3.4452
-3.4434
-3.4416
-3.4397
-3.4379
-3.4360
-3.4342
-3.4324
-3.4305
-3.4287
-3.4268
-3.4250
-3.4231
-3.4213
-3.4194
-3.4176
-3.4157
-3.4138
-3.4120
-3.4101
-3.4083
-3.4064
-3.4045
-3.4024
-3.4004
-3.3983
-3.3962

SWCC
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Y [m]

1.2710
1.2685
1.2660
1.2635
1.2610
1.2585
1.2560
1.2535
1.2510
1.2485
1.2461
1.2436
1.2411
1.2386
1.2361
1.2336
1.2311
1.2286
1.2261
1.2236
1.2211
1.2186
1.2161
1.2136
1.2111
1.2086
1.2062
1.2037
1.2012
1.1987
1.1962
1.1937
1.1912
1.1887
1.1862
1.1837
1.1812
1.1787
1.1762
1.1738

Succién [kPa]

-33.26
-33.24
-33.22
-33.21
-33.19
-33.17
-33.16
-33.14
-33.12
-33.11
-33.09
-33.08
-33.06
-33.04
-33.03
-33.01
-32.99
-32.98
-32.96
-32.94
-32.93
-32.91
-32.90
-32.88
-32.86
-32.85
-32.83
-32.81
-32.80
-32.78
-32.76
-32.75
-32.73
-32.72
-32.70
-32.67
-32.65
-32.63
-32.61
-32.59

PWP [m]

-3.3941
-3.3920
-3.3900
-3.3883
-3.3866
-3.3850
-3.3833
-3.3817
-3.3800
-3.3783
-3.3767
-3.3750
-3.3734
-3.3717
-3.3700
-3.3684
-3.3667
-3.3650
-3.3634
-3.3617
-3.3600
-3.3584
-3.3567
-3.3550
-3.3534
-3.3517
-3.3500
-3.3484
-3.3467
-3.3450
-3.3434
-3.3417
-3.3400
-3.3384
-3.3362
-3.3341
-3.3320
-3.3299
-3.3278
-3.3257

SWCC

SWCC 4

SWCC 3
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Y [m]

1.1713
1.1688
1.1663
1.1638
1.1613
1.1588
1.1563
1.1538
1.1513
1.1488
1.1463
1.1439
1.1414
1.1389
1.1364
1.1339
1.1314
1.1289
1.1264
1.1239
1.1214
1.1189
1.1164
1.1140
1.1115
1.1090
1.1065
1.1040
1.1015
1.0990
1.0965
1.0940
1.0915
1.0890
1.0865
1.0841
1.0816
1.0791
1.0766
1.0741

Succién [kPa]

-32.57
-32.55
-32.53
-32.51
-32.49
-32.47
-32.45
-32.43
-32.41
-32.38
-32.36
-32.34
-32.32
-32.30
-32.28
-32.26
-32.24
-32.22
-32.20
-32.18
-32.15
-32.13
-32.11
-32.09
-32.07
-32.05
-32.03
-32.01
-31.99
-31.97
-31.94
-31.92
-31.90
-31.88
-31.86
-31.84
-31.82
-31.80
-31.78
-31.75

PWP [m]

-3.3236
-3.3215
-3.3194
-3.3173
-3.3151
-3.3130
-3.3109
-3.3088
-3.3067
-3.3045
-3.3024
-3.3003
-3.2981
-3.2960
-3.2939
-3.2918
-3.2896
-3.2875
-3.2854
-3.2832
-3.2811
-3.2789
-3.2768
-3.2747
-3.2725
-3.2704
-3.2682
-3.2661
-3.2639
-3.2618
-3.2596
-3.2575
-3.2553
-3.2532
-3.2510
-3.2488
-3.2467
-3.2445
-3.2424
-3.2402

SWCC
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Y [m]

1.0716
1.0691
1.0666
1.0641
1.0616
1.0591
1.0566
1.0542
1.0517
1.0492
1.0467
1.0442
1.0417
1.0392
1.0367
1.0342
1.0317
1.0292
1.0267
1.0243
1.0218
1.0193
1.0168
1.0143
1.0118
1.0093
1.0068
1.0043
1.0018
0.9993
0.9968
0.9944
0.9919
0.9894
0.9869
0.9844
0.9819
0.9794
0.9769
0.9744

Succién [kPa]

-31.73
-31.71
-31.69
-31.67
-31.65
-31.63
-31.61
-31.58
-31.56
-31.54
-31.52
-31.50
-31.48
-31.46
-31.43
-31.41
-31.39
-31.37
-31.35
-31.33
-31.31
-31.28
-31.26
-31.24
-31.22
-31.20
-31.18
-31.16
-31.13
-31.11
-31.09
-31.07
-31.05
-31.03
-31.00
-30.98
-30.96
-30.94
-30.92
-30.90

PWP [m]

-3.2380
-3.2359
-3.2337
-3.2315
-3.2294
-3.2272
-3.2250
-3.2229
-3.2207
-3.2185
-3.2163
-3.2142
-3.2120
-3.2098
-3.2076
-3.2054
-3.2032
-3.2011
-3.1989
-3.1967
-3.1945
-3.1923
-3.1901
-3.1879
-3.1857
-3.1835
-3.1813
-3.1791
-3.1769
-3.1747
-3.1725
-3.1703
-3.1681
-3.1659
-3.1637
-3.1615
-3.1593
-3.1571
-3.1549
-3.1527

SWCC
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Y [m]

0.9719
0.9694
0.9669
0.9645
0.9620
0.9595
0.9570
0.9545
0.9520
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9296
0.9271
0.9246
0.9221
0.9196
0.9171
0.9146
0.9121
0.9096
0.9071
0.9046
0.9021
0.8996
0.8971
0.8946
0.8921
0.8897
0.8872
0.8847
0.8822
0.8797
0.8772
0.8747

Succién [kPa]

-30.87
-30.85
-30.83
-30.81
-30.79
-30.77
-30.74
-30.72
-30.70
-30.68
-30.66
-30.64
-30.62
-30.60
-30.59
-30.57
-30.55
-30.53
-30.51
-30.49
-30.48
-30.46
-30.44
-30.42
-30.40
-30.38
-30.36
-30.35
-30.33
-30.31
-30.29
-30.27
-30.25
-30.23
-30.22
-30.20
-30.18
-30.16
-30.14
-30.12

PWP [m]

-3.1504
-3.1482
-3.1460
-3.1438
-3.1416
-3.1394
-3.1371
-3.1349
-3.1327
-3.1305
-3.1286
-3.1267
-3.1248
-3.1229
-3.1210
-3.1192
-3.1173
-3.1154
-3.1135
-3.1116
-3.1097
-3.1078
-3.1059
-3.1041
-3.1022
-3.1003
-3.0984
-3.0965
-3.0946
-3.0927
-3.0908
-3.0889
-3.0870
-3.0851
-3.0832
-3.0814
-3.0795
-3.0776
-3.0757
-3.0738

SWCC

SWCC 4

144



O O O OO OO0 OO0 0O0O00O0O0O0O0O0O0O00O0O0O0O00O0OO0O0OO0O0OOOOLOOLOOOLOOO OO oooo

Y [m]

0.8722
0.8697
0.8672
0.8647
0.8622
0.8597
0.8573
0.8548
0.8523
0.8498
0.8473
0.8448
0.8423
0.8398
0.8373
0.8348
0.8323
0.8298
0.8274
0.8249
0.8224
0.8199
0.8174
0.8149
0.8124
0.8099
0.8074
0.8049
0.8024
0.7999
0.7975
0.7950
0.7925
0.7900
0.7875
0.7850
0.7825
0.7800
0.7775
0.7750

Succién [kPa]

-30.10
-30.08
-30.06
-30.04
-30.02
-29.99
-29.97
-29.95
-29.93
-29.91
-29.88
-29.86
-29.84
-29.82
-29.80
-29.77
-29.75
-29.73
-29.71
-29.69
-29.66
-29.64
-29.62
-29.60
-29.58
-29.55
-29.53
-29.51
-29.49
-29.46
-29.44
-29.42
-29.40
-29.37
-29.35
-29.33
-29.31
-29.29
-29.26
-29.24

PWP [m]

-3.0719
-3.0696
-3.0674
-3.0652
-3.0629
-3.0607
-3.0584
-3.0562
-3.0539
-3.0517
-3.0494
-3.0472
-3.0449
-3.0427
-3.0404
-3.0382
-3.0359
-3.0337
-3.0314
-3.0292
-3.0269
-3.0246
-3.0224
-3.0201
-3.0179
-3.0156
-3.0133
-3.0111
-3.0088
-3.0065
-3.0043
-3.0020
-2.9997
-2.9974
-2.9952
-2.9929
-2.9906
-2.9883
-2.9860
-2.9838

SWCC

SWCC 3
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Y [m]

0.7725
0.7700
0.7676
0.7651
0.7626
0.7601
0.7576
0.7551
0.7526
0.7501
0.7476
0.7451
0.7426
0.7401
0.7377
0.7352
0.7327
0.7302
0.7277
0.7252
0.7227
0.7202
0.7177
0.7152
0.7127
0.7102
0.7078
0.7053
0.7028
0.7003
0.6978
0.6953
0.6928
0.6903
0.6878
0.6853
0.6828
0.6803
0.6779
0.6754

Succién [kPa]

-29.22
-29.20
-29.17
-29.15
-29.13
-29.11
-29.08
-29.06
-29.04
-29.02
-28.99
-28.97
-28.95
-28.93
-28.90
-28.88
-28.86
-28.84
-28.81
-28.79
-28.77
-28.75
-28.72
-28.70
-28.68
-28.66
-28.63
-28.61
-28.59
-28.57
-28.54
-28.52
-28.50
-28.47
-28.45
-28.43
-28.41
-28.38
-28.36
-28.34

PWP [m]

-2.9815
-2.9792
-2.9769
-2.9746
-2.9724
-2.9701
-2.9678
-2.9655
-2.9632
-2.9609
-2.9586
-2.9563
-2.9540
-2.9517
-2.9494
-2.9471
-2.9448
-2.9425
-2.9402
-2.9379
-2.9356
-2.9333
-2.9310
-2.9287
-2.9264
-2.9241
-2.9218
-2.9195
-2.9172
-2.9149
-2.9125
-2.9102
-2.9079
-2.9056
-2.9033
-2.9010
-2.8986
-2.8963
-2.8940
-2.8917

SWCC
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Y [m]

0.6729
0.6704
0.6679
0.6654
0.6629
0.6604
0.6579
0.6554
0.6529
0.6504
0.6480
0.6455
0.6430
0.6405
0.6380
0.6355
0.6330
0.6305
0.6279
0.6254
0.6229
0.6203
0.6178
0.6153
0.6127
0.6102
0.6077
0.6051
0.6026
0.6001
0.5975
0.5950
0.5925
0.5899
0.5874
0.5849
0.5823
0.5798
0.5773
0.5747

Succién [kPa]

-28.32
-28.29
-28.27
-28.25
-28.22
-28.20
-28.18
-28.16
-28.13
-28.11
-28.09
-28.06
-28.04
-28.02
-28.00
-27.97
-27.95
-27.93
-27.91
-27.89
-27.87
-27.85
-27.82
-27.80
-27.78
-27.76
-27.74
-27.72
-27.70
-27.68
-27.66
-27.63
-27.61
-27.59
-27.57
-27.55
-27.53
-27.51
-27.49
-27.47

PWP [m]

-2.8894
-2.8870
-2.8847
-2.8824
-2.8801
-2.8777
-2.8754
-2.8731
-2.8707
-2.8684
-2.8661
-2.8637
-2.8614
-2.8591
-2.8567
-2.8544
-2.8520
-2.8499
-2.8478
-2.8456
-2.8435
-2.8413
-2.8392
-2.8370
-2.8349
-2.8328
-2.8306
-2.8285
-2.8263
-2.8242
-2.8220
-2.8199
-2.8177
-2.8156
-2.8134
-2.8113
-2.8091
-2.8070
-2.8048
-2.8027

SWCC

SWCC 4
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Y [m]

0.5722
0.5697
0.5671
0.5646
0.5621
0.5595
0.5570
0.5545
0.5520
0.5495
0.5470
0.5445
0.5420
0.5395
0.5370
0.5345
0.5319
0.5294
0.5269
0.5244
0.5219
0.5194
0.5169
0.5144
0.5119
0.5094
0.5069
0.5044
0.5019
0.4994
0.4969
0.4944
0.4919
0.4894
0.4869
0.4843
0.4818
0.4793
0.4768
0.4743

Succién [kPa]

-27.44
-27.42
-27.40
-27.38
-27.36
-27.34
-27.32
-27.30
-27.27
-27.25
-27.23
-27.20
-27.18
-27.16
-27.13
-27.11
-27.09
-27.06
-27.04
-27.02
-26.99
-26.97
-26.95
-26.92
-26.90
-26.88
-26.85
-26.83
-26.81
-26.78
-26.76
-26.74
-26.71
-26.69
-26.67
-26.64
-26.62
-26.60
-26.57
-26.55

PWP [m]

-2.8005
-2.7984
-2.7962
-2.7940
-2.7919
-2.7897
-2.7876
-2.7852
-2.7828
-2.7805
-2.7781
-2.7758
-2.7734
-2.7710
-2.7686
-2.7663
-2.7639
-2.7615
-2.7592
-2.7568
-2.7544
-2.7520
-2.7497
-2.7473
-2.7449
-2.7425
-2.7401
-2.7378
-2.7354
-2.7330
-2.7306
-2.7282
-2.7259
-2.7235
-2.7211
-2.7187
-2.7163
-2.7139
-2.7115
-2.7091

SWCC
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Y [m]

0.4718
0.4693
0.4668
0.4643
0.4618
0.4593
0.4568
0.4543
0.4518
0.4493
0.4468
0.4443
0.4418
0.4393
0.4368
0.4342
0.4317
0.4292
0.4267
0.4242
0.4217
0.4192
0.4167
0.4142
0.4117
0.4092
0.4067
0.4042
0.4017
0.3992
0.3967
0.3942
0.3917
0.3892
0.3866
0.3841
0.3816
0.3791
0.3766
0.3741

Succién [kPa]

-26.53
-26.50
-26.48
-26.46
-26.43
-26.41
-26.39
-26.36
-26.34
-26.31
-26.29
-26.27
-26.24
-26.22
-26.20
-26.17
-26.15
-26.13
-26.10
-26.08
-26.06
-26.03
-26.01
-25.98
-25.96
-25.94
-25.91
-25.89
-25.87
-25.84
-25.82
-25.80
-25.77
-25.75
-25.72
-25.70
-25.68
-25.65
-25.63
-25.61

PWP [m]

-2.7067
-2.7043
-2.7020
-2.6996
-2.6972
-2.6948
-2.6924
-2.6900
-2.6876
-2.6852
-2.6828
-2.6804
-2.6780
-2.6756
-2.6732
-2.6708
-2.6684
-2.6659
-2.6635
-2.6611
-2.6587
-2.6563
-2.6539
-2.6515
-2.6491
-2.6467
-2.6443
-2.6418
-2.6394
-2.6370
-2.6346
-2.6322
-2.6298
-2.6273
-2.6249
-2.6225
-2.6201
-2.6177
-2.6152
-2.6128

SWCC
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Y [m]

0.3716
0.3691
0.3666
0.3641
0.3616
0.3591
0.3566
0.3541
0.3516
0.3491
0.3466
0.3441
0.3416
0.3390
0.3365
0.3340
0.3315
0.3290
0.3265
0.3240
0.3215
0.3190
0.3165
0.3140
0.3115
0.3090
0.3065
0.3040
0.3015
0.2990
0.2966
0.2941
0.2916
0.2891
0.2866
0.2841
0.2816
0.2791
0.2766
0.2741

Succién [kPa]

-25.58
-25.56
-25.53
-25.51
-25.49
-25.46
-25.44
-25.42
-25.39
-25.37
-25.34
-25.32
-25.30
-25.27
-25.25
-25.22
-25.20
-25.18
-25.15
-25.13
-25.10
-25.08
-25.06
-25.03
-25.01
-24.99
-24.97
-24.94
-24.92
-24.90
-24.88
-24.85
-24.83
-24.81
-24.78
-24.76
-24.74
-24.72
-24.69
-24.67

PWP [m]

-2.6104
-2.6080
-2.6055
-2.6031
-2.6007
-2.5982
-2.5958
-2.5934
-2.5910
-2.5885
-2.5861
-2.5837
-2.5812
-2.5788
-2.5764
-2.5739
-2.5715
-2.5690
-2.5666
-2.5642
-2.5617
-2.5593
-2.5568
-2.5545
-2.5522
-2.5499
-2.5476
-2.5453
-2.5429
-2.5406
-2.5383
-2.5360
-2.5337
-2.5313
-2.5290
-2.5267
-2.5244
-2.5220
-2.5197
-2.5174

SWCC

SWCC 4
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Y [m]

0.2716
0.2691
0.2666
0.2641
0.2616
0.2591
0.2567
0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2367
0.2342
0.2317
0.2292
0.2267
0.2243
0.2218
0.2193
0.2168
0.2143
0.2118
0.2093
0.2068
0.2043
0.2018
0.1993
0.1968
0.1944
0.1919
0.1894
0.1869
0.1844
0.1819
0.1794
0.1769
0.1744

Succién [kPa]

-24.65
-24.62
-24.60
-24.58
-24.56
-24.53
-24.51
-24.49
-24.47
-24.44
-24.42
-24.40
-24.37
-24.35
-24.33
-24.30
-24.28
-24.26
-24.23
-24.21
-24.18
-24.16
-24.14
-24.11
-24.09
-24.06
-24.04
-24.02
-23.99
-23.97
-23.94
-23.92
-23.90
-23.87
-23.85
-23.82
-23.80
-23.78
-23.75
-23.73

PWP [m]

-2.5151
-2.5127
-2.5104
-2.5081
-2.5058
-2.5034
-2.5011
-2.4988
-2.4964
-2.4941
-2.4918
-2.4894
-2.4871
-2.4848
-2.4823
-2.4799
-2.4775
-2.4750
-2.4726
-2.4701
-2.4677
-2.4653
-2.4628
-2.4604
-2.4579
-2.4555
-2.4530
-2.4506
-2.4481
-2.4457
-2.4433
-2.4408
-2.4384
-2.4359
-2.4335
-2.4310
-2.4286
-2.4261
-2.4237
-2.4212

SWCC

SWCC 3
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Y [m]

0.1719
0.1694
0.1669
0.1645
0.1620
0.1595
0.1570
0.1545
0.1520
0.1495
0.1470
0.1445
0.1420
0.1395
0.1370
0.1346
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1171
0.1146
0.1121
0.1096
0.1071
0.1047
0.1022
0.0997
0.0972
0.0947
0.0922
0.0897
0.0872
0.0847
0.0822
0.0797
0.0772
0.0748

Succién [kPa]

-23.70
-23.68
-23.66
-23.63
-23.61
-23.58
-23.56
-23.54
-23.51
-23.49
-23.46
-23.44
-23.41
-23.39
-23.37
-23.34
-23.32
-23.29
-23.27
-23.25
-23.22
-23.20
-23.17
-23.15
-23.12
-23.10
-23.08
-23.05
-23.03
-23.00
-22.98
-22.96
-22.93
-22.91
-22.88
-22.86
-22.83
-22.81
-22.79
-22.76

PWP [m]

-2.4187
-2.4163
-2.4138
-2.4114
-2.4089
-2.4065
-2.4040
-2.4016
-2.3991
-2.3966
-2.3942
-2.3917
-2.3893
-2.3868
-2.3843
-2.3819
-2.3794
-2.3769
-2.3745
-2.3720
-2.3695
-2.3671
-2.3646
-2.3621
-2.3597
-2.3572
-2.3547
-2.3523
-2.3498
-2.3473
-2.3449
-2.3424
-2.3399
-2.3374
-2.3350
-2.3325
-2.3300
-2.3275
-2.3251
-2.3226

SWCC
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Y [m]

0.0723
0.0698
0.0673
0.0648
0.0623
0.0598
0.0573
0.0548
0.0523
0.0498
0.0473
0.0449
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-22.74
-22.71
-22.69
-22.66
-22.64
-22.62
-22.59
-22.57
-22.54
-22.52
-22.49
-22.47
-22.45
-22.42
-22.40
-22.37
-22.35
-22.32
-22.30
-22.27
-22.25
-22.23
-22.20
-22.18
-22.15
-22.13
-22.10
-22.08
-22.06
-22.03

PWP [m]

-2.3201
-2.3176
-2.3151
-2.3127
-2.3102
-2.3077
-2.3052
-2.3027
-2.3003
-2.2978
-2.2953
-2.2928
-2.2903
-2.2878
-2.2854
-2.2829
-2.2804
-2.2779
-2.2754
-2.2729
-2.2704
-2.2680
-2.2655
-2.2630
-2.2605
-2.2580
-2.2555
-2.2530
-2.2505
-2.2480

SWCC
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2.2155
\
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v

1.8990
\
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1.2660

0.9495
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Elevacion [m]

0.0000
0 0.1 0.2 0.3 0.4 0.5 0.6

Contenido volumétrico de agua 6 [-]

Dia 210 Dia 245 e====- Entrada de Aire

Figura 9.14. Variacion del contenido volumétrico de agua depositacién 7 - Ciclo de 7
dias por celda.
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Tabla 9.20. Resumen contenido de agua depositacién 7 - Ciclo 7 dias por celda.

Hagua inicial [m] Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0129 | - | - | 0.001 | 0.130 | 0.000
c2| 0127 | - | 0.001 | 0.002 | 0.127 | 0.000
Cc3| 0125 | - | 0.002 | 0.002 | 0.125 | 0.000
C4| 0123 | - . 0002 | 0003 | 0123 | 0.000
c5| 0121 | - | 0.003 | 0.004 | 0.121 | 0.000
c6| 0115 | - | 0.004 | 0.008 | 0120 | -0.337
C7 0165 | 0038 | 0008 | - | 0114 | 7.658

9.2.8. Depositacion 8 — Operacion 7 dias por celda

Tabla 9.21. Condicién inicial depositacion 8 - Ciclo de 7 dias por celda.

X [m] Y [m] Succién [kPa] PWP [m] SWCC
0 | 25320 | 0.0001 | 0.0000
0 | 25255 | 0.0003 | 0.0000
0 | 25190 | 0.01 | -0.0012
0 . 25127 | 0.04 | -0.0037
0 | 25065 | 0.07 | -0.0069
0 . 25002 | 0.11 | -0.0112
0 | 24939 | 0.15 | -0.0153
0 24877 | 0.21 | -0.0209
0 | 24814 | 0.26 | -0.0261
0 . 24751 | 0.31 | -0.0316
0 | 24688 | 0.36 | -0.0367
0 2.4625 0.42 -0.0423
0 2.4561 0.47 -0.0480 sweel
0 | 24498 | 0.54 | -0.0546
0 | 24435 | 0.60 | -0.0612
0 . 24372 | 0.65 | -0.0663
0 24309 | 0.71 | -0.0724
0 . 24246 | 0.77 | -0.0786
0 . 24182 | 0.83 | -0.0847
0 24119 | 0.89 | -0.0908
0 | 24056 | 0.95 | -0.0969
0 23993 | 1.00 | -0.1020
0 23929 1.05 | -0.1071
0 . 2.3866 | 1.12 | -0.1138
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Y [m]

2.3803
2.3739
2.3676
2.3613
2.3550
2.3486
2.3423
2.3360
2.3296
2.3233
2.3169
2.3106
2.3043
2.2979
2.2916
2.2853
2.2789
2.2726
2.2662
2.2599
2.2536
2.2472
2.2409
2.2345
2.2282
2.2218
2.2156
2.2155
2.2130
2.2105
2.2080
2.2055
2.2030
2.2005
2.1981
2.1956
2.1931
2.1906
2.1881

Succién [kPa]

1.17
1.23
1.29
1.34
1.40
1.47
1.52
1.58
1.62
1.68
1.76
1.82
1.90
1.97
2.00
2.08
2.12
2.19
2.24
2.31
2.36
2.43
2.47
2.53
2.58
2.62
2.67
-187,849.40
-174,599.91
-162,444.24
-151,217.22
-140,787.97
-131,051.02
-121,920.27
-113,324.45
-105,203.97
-97,508.51
-90,195.11
-83,226.88

PWP [m]

-0.1194
-0.1255
-0.1316
-0.1367
-0.1429
-0.1500
-0.1551
-0.1612
-0.1653
-0.1714
-0.1796
-0.1857
-0.1939
-0.2010
-0.2041
-0.2122
-0.2163
-0.2235
-0.2286
-0.2357
-0.2408
-0.2480
-0.2520
-0.2582
-0.2633
-0.2673
-0.2724
-19,168.3061
-17,816.3173
-16,575.9429
-15,430.3286
-14,366.1194
-13,372.5531
-12,440.8439
-11,563.7194
-10,735.0990
-9,949.8474
-9,203.5829
-8,492.5392

SWCC

SWCC 4
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Y [m]

2.1856
2.1831
2.1806
2.1781
2.1756
2.1731
2.1706
2.1681
2.1657
2.1632
2.1607
2.1582
2.1557
2.1532
2.1507
2.1482
2.1457
2.1432
2.1407
2.1382
2.1358
2.1333
2.1308
2.1283
2.1258
2.1233
2.1208
2.1183
2.1158
2.1133
2.1108
2.1083
2.1058
2.1034
2.1009
2.0984
2.0959
2.0934
2.0909
2.0884

Succién [kPa]

-76,571.84
-70,202.05
-64,092.97
-58,222.86
-52,572.35
-47,124.03
-41,862.11
-36,772.15
-31,840.75
-27,055.25
-22,403.36
-17,872.65
-13,449.59
-9,117.44
-4,849.76
-564.56
-83.28
-57.29
-45.11
-37.78
-32.78
-29.06
-26.13
-23.72
-21.68
-19.91
-18.38
-17.02
-15.82
-14.76
-13.81
-12.96
-12.21
-11.53
-10.93
-10.38
-9.90
-9.45
-9.06
-8.69

PWP [m]

-7,813.4527
-7,163.4742
-6,540.0987
-5,941.1084
-5,364.5258
-4,808.5742
-4,271.6436
-3,752.2599
-3,249.0558
-2,760.7395
-2,286.0574
-1,823.7401
-1,372.4067
-930.3515
-494.8739
-57.6084
-8.4979
-5.8459
-4.6027
-3.8555
-3.3448
-2.9656
-2.6666
-2.4205
-2.2120
-2.0321
-1.8750
-1.7367
-1.6143
-1.5056
-1.4089
-1.3227
-1.2457
-1.1769
-1.1151
-1.0597
-1.0098
-0.9648
-0.9241
-0.8872

SWCC

SWCC 3

SWCC 2
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Y [m]

2.0859
2.0834
2.0809
2.0784
2.0759
2.0734
2.0710
2.0685
2.0660
2.0635
2.0610
2.0585
2.0560
2.0535
2.0510
2.0485
2.0460
2.0435
2.0411
2.0386
2.0361
2.0336
2.0311
2.0286
2.0261
2.0236
2.0211
2.0186
2.0161
2.0136
2.0111
2.0087
2.0062
2.0037
2.0012
1.9987
1.9962
1.9937
1.9912
1.9887

Succién [kPa]

-8.37
-8.07
-7.80
-7.55
-7.32
-7.12
-6.93
-6.76
-6.61
-6.47
-6.34
-6.23
-6.12
-6.03
-5.95
-5.87
-5.81
-5.75
-5.71
-5.67
-5.64
-5.62
-5.60
-5.59
-5.59
-5.60
-5.62
-5.64
-5.67
-5.71
-5.75
-5.81
-5.87
-5.94
-6.02
-6.11
-6.20
-6.31
-6.43
-6.56

PWP [m]

-0.8538
-0.8233
-0.7956
-0.7704
-0.7474
-0.7265
-0.7075
-0.6902
-0.6744
-0.6601
-0.6471
-0.6354
-0.6248
-0.6153
-0.6069
-0.5994
-0.5929
-0.5872
-0.5825
-0.5786
-0.5754
-0.5731
-0.5716
-0.5708
-0.5708
-0.5716
-0.5731
-0.5754
-0.5784
-0.5823
-0.5869
-0.5924
-0.5987
-0.6059
-0.6140
-0.6231
-0.6331
-0.6442
-0.6564
-0.6697

SWCC
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Y [m]

1.9862
1.9837
1.9812
1.9787
1.9763
1.9738
1.9713
1.9688
1.9663
1.9638
1.9613
1.9588
1.9563
1.9538
1.9513
1.9488
1.9464
1.9439
1.9414
1.9389
1.9364
1.9339
1.9314
1.9289
1.9264
1.9239
1.9214
1.9189
1.9164
1.9140
1.9115
1.9090
1.9065
1.9040
1.9015
1.8990
1.8965
1.8940
1.8915
1.8890

Succién [kPa]

-6.71
-6.86
-7.03
-7.21
-7.41
-7.63
-7.86
-8.12
-8.39
-8.69
-9.01
-9.36
-9.74
-10.15
-10.59
-11.07
-11.59
-12.16
-12.77
-13.43
-14.15
-14.92
-15.76
-16.67
-17.65
-18.71
-19.85
-21.09
-22.44
-23.91
-25.52
-27.29
-29.27
-31.50
-34.03
-36.95
-36.93
-36.92
-36.91
-36.89

PWP [m]

-0.6843
-0.7001
-0.7174
-0.7361
-0.7565
-0.7785
-0.8024
-0.8283
-0.8564
-0.8867
-0.9195
-0.9550
-0.9935
-1.0353
-1.0805
-1.1295
-1.1827
-1.2403
-1.3028
-1.3704
-1.4436
-1.5229
-1.6085
-1.7010
-1.8010
-1.9089
-2.0256
-2.1521
-2.2895
-2.4393
-2.6036
-2.7850
-2.9870
-3.2142
-3.4727
-3.7703
-3.7688
-3.7674
-3.7660
-3.7645

SWCC

SWCC 3

SWCC 4
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Y [m]

1.8865
1.8840
1.8815
1.8791
1.8766
1.8741
1.8716
1.8691
1.8666
1.8641
1.8616
1.8591
1.8566
1.8541
1.8516
1.8491
1.8466
1.8441
1.8416
1.8392
1.8367
1.8342
1.8317
1.8292
1.8267
1.8242
1.8217
1.8192
1.8167
1.8143
1.8118
1.8093
1.8068
1.8043
1.8018
1.7993
1.7968
1.7943
1.7918
1.7894

Succién [kPa]

-36.88
-36.86
-36.85
-36.84
-36.82
-36.81
-36.79
-36.78
-36.77
-36.75
-36.74
-36.72
-36.71
-36.70
-36.68
-36.67
-36.65
-36.64
-36.62
-36.61
-36.60
-36.58
-36.57
-36.55
-36.54
-36.53
-36.51
-36.49
-36.47
-36.46
-36.44
-36.42
-36.40
-36.38
-36.37
-36.35
-36.33
-36.32
-36.30
-36.29

PWP [m]

-3.7631
-3.7617
-3.7602
-3.7588
-3.7574
-3.7559
-3.7545
-3.7531
-3.7516
-3.7502
-3.7488
-3.7473
-3.7459
-3.7444
-3.7430
-3.7416
-3.7401
-3.7387
-3.7372
-3.7358
-3.7343
-3.7329
-3.7315
-3.7300
-3.7286
-3.7271
-3.7257
-3.7238
-3.7218
-3.7199
-3.7180
-3.7161
-3.7142
-3.7125
-3.7109
-3.7092
-3.7076
-3.7059
-3.7043
-3.7026

SWCC

SWCC 3
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Y [m]

1.7869
1.7844
1.7819
1.7794
1.7769
1.7744
1.7719
1.7694
1.7669
1.7644
1.7619
1.7594
1.7569
1.7545
1.7520
1.7495
1.7470
1.7445
1.7420
1.7395
1.7370
1.7345
1.7320
1.7295
1.7270
1.7245
1.7220
1.7196
1.7171
1.7146
1.7121
1.7096
1.7071
1.7046
1.7021
1.6996
1.6971
1.6946
1.6921
1.6896

Succién [kPa]

-36.27
-36.25
-36.24
-36.22
-36.20
-36.19
-36.17
-36.16
-36.14
-36.12
-36.11
-36.09
-36.07
-36.06
-36.04
-36.02
-36.01
-35.99
-35.97
-35.96
-35.94
-35.93
-35.91
-35.89
-35.88
-35.86
-35.84
-35.83
-35.81
-35.79
-35.78
-35.76
-35.74
-35.73
-35.71
-35.69
-35.68
-35.66
-35.64
-35.62

PWP [m]

-3.7009
-3.6993
-3.6976
-3.6960
-3.6943
-3.6926
-3.6910
-3.6893
-3.6876
-3.6860
-3.6843
-3.6826
-3.6810
-3.6793
-3.6776
-3.6759
-3.6742
-3.6726
-3.6709
-3.6692
-3.6675
-3.6658
-3.6641
-3.6624
-3.6608
-3.6591
-3.6574
-3.6557
-3.6540
-3.6523
-3.6506
-3.6489
-3.6472
-3.6455
-3.6437
-3.6420
-3.6403
-3.6386
-3.6369
-3.6352

SWCC
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Y [m]

1.6872
1.6847
1.6822
1.6797
1.6772
1.6747
1.6722
1.6697
1.6672
1.6647
1.6622
1.6597
1.6572
1.6547
1.6523
1.6498
1.6473
1.6448
1.6423
1.6398
1.6373
1.6348
1.6323
1.6298
1.6273
1.6248
1.6223
1.6198
1.6174
1.6149
1.6124
1.6099
1.6074
1.6049
1.6024
1.5999
1.5974
1.5949
1.5925
1.5900

Succién [kPa]

-35.61
-35.59
-35.57
-35.56
-35.54
-35.52
-35.51
-35.49
-35.47
-35.46
-35.44
-35.42
-35.40
-35.39
-35.37
-35.35
-35.34
-35.32
-35.30
-35.29
-35.27
-35.25
-35.23
-35.22
-35.20
-35.18
-35.16
-35.15
-35.13
-35.11
-35.10
-35.08
-35.06
-35.04
-35.03
-35.01
-34.99
-34.97
-34.95
-34.93

PWP [m]

-3.6335
-3.6318
-3.6300
-3.6283
-3.6266
-3.6249
-3.6231
-3.6214
-3.6197
-3.6179
-3.6162
-3.6145
-3.6127
-3.6110
-3.6093
-3.6075
-3.6058
-3.6040
-3.6023
-3.6005
-3.5988
-3.5970
-3.5953
-3.5935
-3.5918
-3.5900
-3.5882
-3.5865
-3.5847
-3.5830
-3.5812
-3.5794
-3.5776
-3.5759
-3.5741
-3.5721
-3.5701
-3.5681
-3.5660
-3.5640

SWCC
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Y [m]

1.5875
1.5850
1.5825
1.5800
1.5775
1.5750
1.5725
1.5700
1.5675
1.5650
1.5626
1.5601
1.5576
1.5551
1.5526
1.5501
1.5476
1.5451
1.5426
1.5401
1.5376
1.5351
1.5326
1.5301
1.5276
1.5251
1.5227
1.5202
1.5177
1.5152
1.5127
1.5102
1.5077
1.5052
1.5027
1.5002
1.4977
1.4952
1.4927
1.4903

Succién [kPa]

-34.91
-34.89
-34.87
-34.85
-34.84
-34.82
-34.81
-34.79
-34.77
-34.76
-34.74
-34.73
-34.71
-34.70
-34.68
-34.67
-34.65
-34.63
-34.62
-34.60
-34.59
-34.57
-34.56
-34.54
-34.53
-34.51
-34.49
-34.48
-34.46
-34.45
-34.43
-34.42
-34.40
-34.38
-34.36
-34.34
-34.32
-34.30
-34.28
-34.26

PWP [m]

-3.5620
-3.5600
-3.5580
-3.5564
-3.5548
-3.5532
-3.5516
-3.5500
-3.5484
-3.5469
-3.5453
-3.5437
-3.5421
-3.5405
-3.5389
-3.5373
-3.5357
-3.5341
-3.5325
-3.5310
-3.5294
-3.5278
-3.5262
-3.5246
-3.5230
-3.5214
-3.5198
-3.5182
-3.5166
-3.5150
-3.5134
-3.5118
-3.5102
-3.5086
-3.5066
-3.5045
-3.5025
-3.5004
-3.4984
-3.4963

SWCC
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Y [m]

1.4878
1.4853
1.4828
1.4803
1.4778
1.4753
1.4728
1.4703
1.4678
1.4653
1.4628
1.4604
1.4579
1.4554
1.4529
1.4504
1.4479
1.4454
1.4429
1.4404
1.4379
1.4354
1.4329
1.4305
1.4280
1.4255
1.4230
1.4205
1.4180
1.4155
1.4130
1.4105
1.4080
1.4055
1.4030
1.4006
1.3981
1.3956
1.3931
1.3906

Succién [kPa]

-34.24
-34.22
-34.20
-34.18
-34.16
-34.14
-34.12
-34.10
-34.08
-34.06
-34.04
-34.02
-34.00
-33.98
-33.96
-33.94
-33.92
-33.90
-33.88
-33.86
-33.84
-33.82
-33.80
-33.78
-33.76
-33.74
-33.72
-33.70
-33.68
-33.66
-33.63
-33.61
-33.59
-33.57
-33.55
-33.53
-33.51
-33.49
-33.47
-33.45

PWP [m]

-3.4943
-3.4922
-3.4902
-3.4881
-3.4861
-3.4840
-3.4819
-3.4799
-3.4778
-3.4758
-3.4737
-3.4716
-3.4696
-3.4675
-3.4654
-3.4633
-3.4613
-3.4592
-3.4571
-3.4551
-3.4530
-3.4509
-3.4488
-3.4467
-3.4447
-3.4426
-3.4405
-3.4384
-3.4363
-3.4342
-3.4321
-3.4300
-3.4280
-3.4259
-3.4238
-3.4217
-3.4196
-3.4175
-3.4154
-3.4133

SWCC

164



O OO OO OO0 0O0O0O00O0 0000000000000 0D00O0O0O00ODO0OO0OO0OO0OOoOOoOOoO oo

Y [m]

1.3881
1.3856
1.3831
1.3806
1.3781
1.3756
1.3731
1.3707
1.3682
1.3657
1.3632
1.3607
1.3582
1.3557
1.3532
1.3507
1.3482
1.3457
1.3432
1.3408
1.3383
1.3358
1.3333
1.3308
1.3283
1.3258
1.3233
1.3208
1.3183
1.3158
1.3133
1.3109
1.3084
1.3059
1.3034
1.3009
1.2984
1.2959
1.2934
1.2909

Succién [kPa]

-33.43
-33.41
-33.39
-33.37
-33.35
-33.33
-33.31
-33.28
-33.26
-33.24
-33.22
-33.20
-33.18
-33.16
-33.14
-33.12
-33.10
-33.08
-33.06
-33.04
-33.01
-32.99
-32.97
-32.95
-32.93
-32.91
-32.89
-32.87
-32.85
-32.83
-32.81
-32.78
-32.76
-32.74
-32.72
-32.70
-32.68
-32.66
-32.64
-32.62

PWP [m]

-3.4112
-3.4091
-3.4070
-3.4049
-3.4027
-3.4006
-3.3985
-3.3964
-3.3943
-3.3922
-3.3901
-3.3880
-3.3858
-3.3837
-3.3816
-3.3795
-3.3774
-3.3752
-3.3731
-3.3710
-3.3689
-3.3667
-3.3646
-3.3625
-3.3603
-3.3582
-3.3561
-3.3539
-3.3518
-3.3496
-3.3475
-3.3454
-3.3432
-3.3411
-3.3389
-3.3368
-3.3346
-3.3325
-3.3303
-3.3282

SWCC
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Y [m]

1.2884
1.2859
1.2834
1.2810
1.2785
1.2760
1.2735
1.2710
1.2685
1.2660
1.2635
1.2610
1.2585
1.2560
1.2535
1.2510
1.2485
1.2461
1.2436
1.2411
1.2386
1.2361
1.2336
1.2311
1.2286
1.2261
1.2236
1.2211
1.2186
1.2161
1.2136
1.2111
1.2086
1.2062
1.2037
1.2012
1.1987
1.1962
1.1937
1.1912

Succién [kPa]

-32.60
-32.57
-32.55
-32.53
-32.51
-32.49
-32.47
-32.45
-32.43
-32.40
-32.39
-32.37
-32.35
-32.33
-32.32
-32.30
-32.28
-32.26
-32.25
-32.23
-32.21
-32.19
-32.18
-32.16
-32.14
-32.12
-32.11
-32.09
-32.07
-32.05
-32.03
-32.02
-32.00
-31.98
-31.96
-31.95
-31.93
-31.91
-31.89
-31.88

PWP [m]

-3.3260
-3.3239
-3.3217
-3.3196
-3.3174
-3.3152
-3.3131
-3.3109
-3.3088
-3.3066
-3.3048
-3.3030
-3.3012
-3.2994
-3.2976
-3.2958
-3.2940
-3.2922
-3.2905
-3.2887
-3.2869
-3.2851
-3.2833
-3.2815
-3.2797
-3.2779
-3.2761
-3.2743
-3.2725
-3.2707
-3.2689
-3.2671
-3.2653
-3.2635
-3.2617
-3.2599
-3.2581
-3.2563
-3.2545
-3.2526

SWCC
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Y [m]

1.1887
1.1862
1.1837
1.1812
1.1787
1.1762
1.1738
1.1713
1.1688
1.1663
1.1638
1.1613
1.1588
1.1563
1.1538
1.1513
1.1488
1.1463
1.1439
1.1414
1.1389
1.1364
1.1339
1.1314
1.1289
1.1264
1.1239
1.1214
1.1189
1.1164
1.1140
1.1115
1.1090
1.1065
1.1040
1.1015
1.0990
1.0965
1.0940
1.0915

Succién [kPa]

-31.86
-31.84
-31.82
-31.79
-31.77
-31.75
-31.73
-31.71
-31.69
-31.67
-31.64
-31.62
-31.60
-31.58
-31.56
-31.54
-31.52
-31.49
-31.47
-31.45
-31.43
-31.41
-31.39
-31.36
-31.34
-31.32
-31.30
-31.28
-31.26
-31.23
-31.21
-31.19
-31.17
-31.15
-31.13
-31.10
-31.08
-31.06
-31.04
-31.02

PWP [m]

-3.2508
-3.2487
-3.2465
-3.2443
-3.2421
-3.2399
-3.2378
-3.2356
-3.2334
-3.2312
-3.2290
-3.2268
-3.2246
-3.2224
-3.2202
-3.2181
-3.2159
-3.2137
-3.2115
-3.2093
-3.2071
-3.2049
-3.2027
-3.2005
-3.1983
-3.1960
-3.1938
-3.1916
-3.1894
-3.1872
-3.1850
-3.1828
-3.1806
-3.1784
-3.1761
-3.1739
-3.1717
-3.1695
-3.1673
-3.1650

SWCC
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Y [m]

1.0890
1.0865
1.0841
1.0816
1.0791
1.0766
1.0741
1.0716
1.0691
1.0666
1.0641
1.0616
1.0591
1.0566
1.0542
1.0517
1.0492
1.0467
1.0442
1.0417
1.0392
1.0367
1.0342
1.0317
1.0292
1.0267
1.0243
1.0218
1.0193
1.0168
1.0143
1.0118
1.0093
1.0068
1.0043
1.0018
0.9993
0.9968
0.9944
0.9919

Succién [kPa]

-31.00
-30.97
-30.95
-30.93
-30.91
-30.89
-30.86
-30.84
-30.82
-30.80
-30.78
-30.76
-30.73
-30.71
-30.69
-30.67
-30.65
-30.62
-30.60
-30.58
-30.56
-30.54
-30.51
-30.49
-30.47
-30.45
-30.43
-30.40
-30.38
-30.36
-30.34
-30.31
-30.29
-30.27
-30.25
-30.23
-30.20
-30.18
-30.16
-30.14

PWP [m]

-3.1628
-3.1606
-3.1584
-3.1561
-3.1539
-3.1517
-3.1495
-3.1472
-3.1450
-3.1428
-3.1405
-3.1383
-3.1360
-3.1338
-3.1316
-3.1293
-3.1271
-3.1248
-3.1226
-3.1204
-3.1181
-3.1159
-3.1136
-3.1114
-3.1091
-3.1069
-3.1046
-3.1024
-3.1001
-3.0979
-3.0956
-3.0933
-3.0911
-3.0888
-3.0866
-3.0843
-3.0820
-3.0798
-3.0775
-3.0752

SWCC
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Y [m]

0.9894
0.9869
0.9844
0.9819
0.9794
0.9769
0.9744
0.9719
0.9694
0.9669
0.9645
0.9620
0.9595
0.9570
0.9545
0.9520
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9296
0.9271
0.9246
0.9221
0.9196
0.9171
0.9146
0.9121
0.9096
0.9071
0.9046
0.9021
0.8996
0.8971
0.8946
0.8921

Succién [kPa]

-30.12
-30.09
-30.07
-30.05
-30.03
-30.00
-29.98
-29.96
-29.94
-29.91
-29.89
-29.87
-29.85
-29.83
-29.80
-29.78
-29.76
-29.74
-29.72
-29.70
-29.68
-29.66
-29.64
-29.62
-29.60
-29.58
-29.56
-29.54
-29.52
-29.50
-29.48
-29.46
-29.44
-29.42
-29.40
-29.39
-29.37
-29.35
-29.33
-29.31

PWP [m]

-3.0730
-3.0707
-3.0684
-3.0662
-3.0639
-3.0616
-3.0594
-3.0571
-3.0548
-3.0525
-3.0502
-3.0480
-3.0457
-3.0434
-3.0411
-3.0388
-3.0366
-3.0346
-3.0326
-3.0306
-3.0286
-3.0266
-3.0245
-3.0225
-3.0205
-3.0185
-3.0165
-3.0145
-3.0125
-3.0105
-3.0085
-3.0065
-3.0045
-3.0025
-3.0005
-2.9985
-2.9965
-2.9945
-2.9924
-2.9904

SWCC
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Y [m]

0.8897
0.8872
0.8847
0.8822
0.8797
0.8772
0.8747
0.8722
0.8697
0.8672
0.8647
0.8622
0.8597
0.8573
0.8548
0.8523
0.8498
0.8473
0.8448
0.8423
0.8398
0.8373
0.8348
0.8323
0.8298
0.8274
0.8249
0.8224
0.8199
0.8174
0.8149
0.8124
0.8099
0.8074
0.8049
0.8024
0.7999
0.7975
0.7950
0.7925

Succién [kPa]

-29.29
-29.27
-29.25
-29.23
-29.21
-29.19
-29.17
-29.15
-29.13
-29.10
-29.08
-29.06
-29.04
-29.01
-28.99
-28.97
-28.95
-28.92
-28.90
-28.88
-28.86
-28.83
-28.81
-28.79
-28.77
-28.74
-28.72
-28.70
-28.67
-28.65
-28.63
-28.61
-28.58
-28.56
-28.54
-28.52
-28.49
-28.47
-28.45
-28.42

PWP [m]

-2.9884
-2.9864
-2.9844
-2.9824
-2.9804
-2.9784
-2.9764
-2.9743
-2.9720
-2.9698
-2.9675
-2.9652
-2.9629
-2.9606
-2.9583
-2.9560
-2.9537
-2.9514
-2.9490
-2.9467
-2.9444
-2.9421
-2.9398
-2.9375
-2.9352
-2.9329
-2.9306
-2.9283
-2.9260
-2.9236
-2.9213
-2.9190
-2.9167
-2.9144
-2.9121
-2.9097
-2.9074
-2.9051
-2.9028
-2.9004

SWCC
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Y [m]

0.7900
0.7875
0.7850
0.7825
0.7800
0.7775
0.7750
0.7725
0.7700
0.7676
0.7651
0.7626
0.7601
0.7576
0.7551
0.7526
0.7501
0.7476
0.7451
0.7426
0.7401
0.7377
0.7352
0.7327
0.7302
0.7277
0.7252
0.7227
0.7202
0.7177
0.7152
0.7127
0.7102
0.7078
0.7053
0.7028
0.7003
0.6978
0.6953
0.6928

Succién [kPa]

-28.40
-28.38
-28.36
-28.33
-28.31
-28.29
-28.26
-28.24
-28.22
-28.20
-28.17
-28.15
-28.13
-28.10
-28.08
-28.06
-28.04
-28.01
-27.99
-27.97
-27.94
-27.92
-27.90
-27.88
-27.85
-27.83
-27.81
-27.78
-27.76
-27.74
-27.71
-27.69
-27.67
-27.65
-27.62
-27.60
-27.58
-27.55
-27.53
-27.51

PWP [m]

-2.8981
-2.8958
-2.8935
-2.8911
-2.8888
-2.8865
-2.8842
-2.8818
-2.8795
-2.8772
-2.8748
-2.8725
-2.8702
-2.8678
-2.8655
-2.8632
-2.8608
-2.8585
-2.8561
-2.8538
-2.8515
-2.8491
-2.8468
-2.8444
-2.8421
-2.8397
-2.8374
-2.8350
-2.8327
-2.8303
-2.8280
-2.8256
-2.8233
-2.8209
-2.8186
-2.8162
-2.8139
-2.8115
-2.8092
-2.8068

SWCC
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Y [m]

0.6903
0.6878
0.6853
0.6828
0.6803
0.6779
0.6754
0.6729
0.6704
0.6679
0.6654
0.6629
0.6604
0.6579
0.6554
0.6529
0.6504
0.6480
0.6455
0.6430
0.6405
0.6380
0.6355
0.6330
0.6305
0.6279
0.6254
0.6229
0.6203
0.6178
0.6153
0.6127
0.6102
0.6077
0.6051
0.6026
0.6001
0.5975
0.5950
0.5925

Succién [kPa]

-27.48
-27.46
-27.44
-27.41
-27.39
-27.37
-27.34
-27.32
-27.30
-27.28
-27.25
-27.23
-27.21
-27.18
-27.16
-27.14
-27.11
-27.09
-27.07
-27.04
-27.02
-27.00
-26.97
-26.95
-26.93
-26.91
-26.88
-26.86
-26.84
-26.82
-26.80
-26.78
-26.75
-26.73
-26.71
-26.69
-26.67
-26.64
-26.62
-26.60

PWP [m]

-2.8044
-2.8021
-2.7997
-2.7974
-2.7950
-2.7926
-2.7903
-2.7879
-2.7855
-2.7832
-2.7808
-2.7784
-2.7761
-2.7737
-2.7713
-2.7690
-2.7666
-2.7642
-2.7619
-2.7595
-2.7571
-2.7547
-2.7524
-2.7500
-2.7478
-2.7455
-2.7433
-2.7411
-2.7388
-2.7366
-2.7344
-2.7322
-2.7299
-2.7277
-2.7255
-2.7232
-2.7210
-2.7188
-2.7165
-2.7143

SWCC

SWCC 4
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Y [m]

0.5900
0.5874
0.5849
0.5824
0.5798
0.5773
0.5748
0.5722
0.5697
0.5672
0.5646
0.5621
0.5596
0.5570
0.5545
0.5520
0.5495
0.5470
0.5445
0.5420
0.5395
0.5370
0.5345
0.5320
0.5294
0.5269
0.5244
0.5219
0.5194
0.5169
0.5144
0.5119
0.5094
0.5069
0.5044
0.5019
0.4994
0.4969
0.4944
0.4919

Succién [kPa]

-26.58
-26.56
-26.53
-26.51
-26.49
-26.47
-26.45
-26.42
-26.40
-26.38
-26.36
-26.34
-26.32
-26.29
-26.27
-26.25
-26.22
-26.20
-26.18
-26.15
-26.13
-26.11
-26.08
-26.06
-26.04
-26.01
-25.99
-25.97
-25.94
-25.92
-25.89
-25.87
-25.85
-25.82
-25.80
-25.78
-25.75
-25.73
-25.71
-25.68

PWP [m]

-2.7121
-2.7098
-2.7076
-2.7054
-2.7031
-2.7009
-2.6987
-2.6964
-2.6942
-2.6919
-2.6897
-2.6875
-2.6852
-2.6830
-2.6807
-2.6783
-2.6760
-2.6736
-2.6711
-2.6687
-2.6663
-2.6639
-2.6615
-2.6591
-2.6567
-2.6543
-2.6519
-2.6495
-2.6471
-2.6447
-2.6423
-2.6399
-2.6375
-2.6351
-2.6326
-2.6302
-2.6278
-2.6254
-2.6230
-2.6206

SWCC

SWCC 3
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Y [m]

0.4894
0.4869
0.4844
0.4818
0.4793
0.4768
0.4743
0.4718
0.4693
0.4668
0.4643
0.4618
0.4593
0.4568
0.4543
0.4518
0.4493
0.4468
0.4443
0.4418
0.4393
0.4368
0.4342
0.4317
0.4292
0.4267
0.4242
0.4217
0.4192
0.4167
0.4142
0.4117
0.4092
0.4067
0.4042
0.4017
0.3992
0.3967
0.3942
0.3917

Succién [kPa]

-25.66
-25.63
-25.61
-25.59
-25.56
-25.54
-25.52
-25.49
-25.47
-25.44
-25.42
-25.40
-25.37
-25.35
-25.33
-25.30
-25.28
-25.25
-25.23
-25.21
-25.18
-25.16
-25.14
-25.11
-25.09
-25.06
-25.04
-25.02
-24.99
-24.97
-24.94
-24.92
-24.90
-24.87
-24.85
-24.83
-24.80
-24.78
-24.75
-24.73

PWP [m]

-2.6182
-2.6157
-2.6133
-2.6109
-2.6085
-2.6061
-2.6036
-2.6012
-2.5988
-2.5964
-2.5940
-2.5915
-2.5891
-2.5867
-2.5843
-2.5818
-2.5794
-2.5770
-2.5746
-2.5721
-2.5697
-2.5673
-2.5648
-2.5624
-2.5600
-2.5575
-2.5551
-2.5527
-2.5502
-2.5478
-2.5454
-2.5429
-2.5405
-2.5381
-2.5356
-2.5332
-2.5308
-2.5283
-2.5259
-2.5234

SWCC
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Y [m]

0.3892
0.3866
0.3841
0.3816
0.3791
0.3766
0.3741
0.3716
0.3691
0.3666
0.3641
0.3616
0.3591
0.3566
0.3541
0.3516
0.3491
0.3466
0.3441
0.3416
0.3390
0.3365
0.3340
0.3315
0.3290
0.3265
0.3240
0.3215
0.3190
0.3165
0.3140
0.3115
0.3090
0.3065
0.3040
0.3015
0.2990
0.2966
0.2941
0.2916

Succién [kPa]

-24.71
-24.68
-24.66
-24.63
-24.61
-24.59
-24.56
-24.54
-24.51
-24.49
-24.47
-24.44
-24.42
-24.39
-24.37
-24.35
-24.32
-24.30
-24.27
-24.25
-24.23
-24.20
-24.18
-24.15
-24.13
-24.11
-24.08
-24.06
-24.03
-24.01
-23.99
-23.96
-23.94
-23.92
-23.89
-23.87
-23.85
-23.824372
-23.801218
-23.778059

PWP [m]

-2.5210
-2.5185
-2.5161
-2.5137
-2.5112
-2.5088
-2.5063
-2.5039
-2.5014
-2.4990
-2.4965
-2.4941
-2.4916
-2.4892
-2.4868
-2.4843
-2.4818
-2.4794
-2.4769
-2.4745
-2.4720
-2.4696
-2.4671
-2.4647
-2.4622
-2.4598
-2.4573
-2.4549
-2.4524
-2.4499
-2.4476
-2.4452
-2.4429
-2.4405
-2.4381
-2.4358
-2.4334
-2.4311
-2.4287
-2.4263

SWCC

SWCC 4
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Y [m]

0.2891
0.2866
0.2841
0.2816
0.2791
0.2766
0.2741
0.2716
0.2691
0.2666
0.2641
0.2616
0.2591
0.2567
0.2542
0.2517
0.2492
0.2467
0.2442
0.2417
0.2392
0.2367
0.2342
0.2317
0.2292
0.2267
0.2242
0.2218
0.2193
0.2168
0.2143
0.2118
0.2093
0.2068
0.2043
0.2018
0.1993
0.1968
0.1943
0.1919

Succién [kPa]

-23.754894
-23.731724
-23.708548
-23.685367
-23.662181
-23.638989
-23.615792
-23.59259
-23.569382
-23.546169
-23.52295
-23.499727
-23.476497
-23.453263
-23.430023
-23.406777
-23.383527
-23.360271
-23.337009
-23.313742
-23.29047
-23.267193
-23.243165
-23.219132
-23.195094
-23.171051
-23.147003
-23.122951
-23.098893
-23.074831
-23.050764
-23.026692
-23.002616
-22.978534
-22.954448
-22.930357
-22.906262
-22.882161
-22.858056
-22.833947

PWP [m]

-2.4240
-2.4216
-2.4192
-2.4169
-2.4145
-2.4121
-2.4098
-2.4074
-2.4050
-2.4027
-2.4003
-2.3979
-2.3956
-2.3932
-2.3908
-2.3884
-2.3861
-2.3837
-2.3813
-2.3790
-2.3766
-2.3742
-2.3718
-2.3693
-2.3668
-2.3644
-2.3619
-2.3595
-2.3570
-2.3546
-2.3521
-2.3497
-2.3472
-2.3447
-2.3423
-2.3398
-2.3374
-2.3349
-2.3325
-2.3300

SWCC

SWCC 3
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Y [m]

0.1894
0.1869
0.1844
0.1819
0.1794
0.1769
0.1744
0.1719
0.1694
0.1669
0.1644
0.1620
0.1595
0.1570
0.1545
0.1520
0.1495
0.1470
0.1445
0.1420
0.1395
0.1370
0.1345
0.1321
0.1296
0.1271
0.1246
0.1221
0.1196
0.1171
0.1146
0.1121
0.1096
0.1071
0.1046
0.1022
0.0997
0.0972
0.0947
0.0922

Succién [kPa]

-22.809832
-22.785713
-22.761589
-22.737461
-22.713328
-22.68919
-22.665048
-22.640901
-22.61675
-22.592594
-22.568433
-22.544268
-22.520099
-22.495925
-22.471746
-22.447563
-22.423376
-22.399184
-22.374987
-22.350786
-22.326581
-22.302371
-22.278157
-22.253939
-22.229716
-22.205489
-22.181257
-22.157021
-22.132781
-22.108537
-22.084288
-22.060035
-22.035778
-22.011516
-21.98725
-21.96298
-21.938706
-21.914427
-21.890145
-21.865858

PWP [m]

-2.3275
-2.3251
-2.3226
-2.3201
-2.3177
-2.3152
-2.3128
-2.3103
-2.3078
-2.3054
-2.3029
-2.3004
-2.2980
-2.2955
-2.2930
-2.2906
-2.2881
-2.2856
-2.2832
-2.2807
-2.2782
-2.2758
-2.2733
-2.2708
-2.2683
-2.2659
-2.2634
-2.2609
-2.2584
-2.2560
-2.2535
-2.2510
-2.2485
-2.2461
-2.2436
-2.2411
-2.2386
-2.2362
-2.2337
-2.2312

SWCC
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Y [m]

0.0897
0.0872
0.0847
0.0822
0.0797
0.0772
0.0747
0.0723
0.0698
0.0673
0.0648
0.0623
0.0598
0.0573
0.0548
0.0523
0.0498
0.0473
0.0448
0.0424
0.0399
0.0374
0.0349
0.0324
0.0299
0.0274
0.0249
0.0224
0.0199
0.0174
0.0149
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-21.841567
-21.817271
-21.792972
-21.768669
-21.744361
-21.720049
-21.695734
-21.671414
-21.64709
-21.622762
-21.59843
-21.574093
-21.549753
-21.525409
-21.501061
-21.476709
-21.452353
-21.427993
-21.403629
-21.379261
-21.354889
-21.330513
-21.306134
-21.28175
-21.257363
-21.232971
-21.208576
-21.184177
-21.159774
-21.135368
-21.110957
-21.086543
-21.062125
-21.037703
-21.013277
-20.988848
-20.964415

PWP [m]

-2.2287
-2.2263
-2.2238
-2.2213
-2.2188
-2.2163
-2.2139
-2.2114
-2.2089
-2.2064
-2.2039
-2.2014
-2.1990
-2.1965
-2.1940
-2.1915
-2.1890
-2.1865
-2.1840
-2.1816
-2.1791
-2.1766
-2.1741
-2.1716
-2.1691
-2.1666
-2.1641
-2.1617
-2.1592
-2.1567
-2.1542
-2.1517
-2.1492
-2.1467
-2.1442
-2.1417
-2.1392

SWCC
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2.5320
\

SECADO
47

REHUMECTACION

2.2155
\ >

1.8990

1.5825

1.2660

Elevacion [m]

0.9495

0.6330

0.3165

0 0.1 0.2 0.3 0.4 0.5 0.6

0.0000

Contenido volumétrico de agua 6 [-]

Dia 245 Dia280 e====- Entrada de Aire

Figura 9.15. Variacioén del contenido volumétrico de agua depositacién 8 - Ciclo de 7
dias por celda.
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Tabla 9.22. Resumen contenido de agua depositacién 8 - Ciclo 7 dias por celda.

Hagua inicial [m] Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [%]

Cl |
C2 |
C3 |
C4 |
C5 |
C6 |
C7 |
c8 |

0.130
0.127
0.125
0.123
0.121
0.119
0.115
0.165

0.001
0.002
0.002
0.003
0.004
0.005
0.008

0.001
0.002
0.002
0.003
0.004
0.005
0.008

0.130
0.128
0.126
0.124
0.122
0.120
0.118
0.114

' 0.000
' 0.000
' 0.000
. -0.196
. 0.198
' 0.000
| -0.337
. 7.714

La evolucion de las columnas de relave moderadas en SEEP/W para la operacion del
tranque de 7 dias por celda se presenta en la Figura 9.16. Aqui, se tiene en azul lo
modelado con la familia de SWCC 1, en rojo la familia SWCC 2, en gris la familia SWCC
3y en naranjo la familia SWCC 4; ademas, cada division en elevacion corresponde a una
capa depositada.

2532

2216

1899

1.266

Elevacion [m]

0.950

0633

0317

0-000

Depositacion 1

Elevacion [m]

2532

2216

1.899

1.266

0.950

0633

0317

0000
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2216

1583

1.266

0.950

0633

0317

0000

!

Depositacion 3

Elevacién [m]

2532 —

2216 |—

1899 —

1266 g—

0,950 §—

0.633 F—

0.317 |—

0-000-3—

Depositacion 4

2532

2216

1.266

Elevacién [m]

0633

0.317

0.000

Depositacion 5

Elevacion [m]

2532

2216

1.899

1583

1.266

0.950

0.633

0317

0.000

L

Depositacion 6

2532 —

2216 g—

1899 §—

1583 |—

1.266 |—

Elevacion [m]

0.950 |~

0633 |—

0317

0.000 4—
Depositacion 7

2532 g—

2216 §—

1266 t—

Elevacion [m]

0,950 |—

0633 —

0.317 -

0.000-%—

Depositacion 8

Figura 9.16. Evolucion de modelacion del ciclo de depositacion de 7 dias por celda.
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9.3. Resultados de analisis de elementos finitos para operacion de 14 dias por
celda

9.3.1. Depositacion 1 — Operacion 14 dias por celda

Tabla 9.23. Condicion inicial depositacion 1 - Ciclo de 14 dias por celda.

X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 0.615 | 1.259 | 04698 | 0.0001 |  0.0000
0.0000 | 0602 | 1229 | 04586 |  0.008 | -0.0008
0.0000 | 0590 | 1.203 |  0.4489 | 0.06 . -0.0061
0.0000 | 0578 | 1.183 |  0.4414 0.12 | -0.0122
0.0000 | 0566 | 1.166 |  0.4351 | 0.21 | -0.0209
00000 | 0554 | 1.151 |  0.4295 | 0.30 | -0.0308
0.0000 | 0541 | 1.138 |  0.4246 | 0.41 | -0.0418
0.0000 | 0529 | 1126 | 04201 | 051 | -0.0520
0.0000 | 0517 | 1.116 | 0.4164 | 0.61 | -0.0622
0.0000 | 0505 | 1.107 |  0.4131 | 0.71 . -0.0724
0.0000 | 0492 | 1.098 |  0.4097 | 0.82 | -0.0837
0.0000 | 0480 | 1.090 | 0.4067 0.93 | -0.0949
0.0000 | 0468 | 1.082 |  0.4037 | 1.05 | -0.1071
0.0000 | 0455 | 1.075 |  0.4011 | 1.15 . -0.1173
0.0000 | 0443 | 1.069 | 03989 | 125 | -0.1276
0.0000 | 0431 | 1.062 | 03963 | 135 | -0.1378
0.0000 | 0419 | 1.056 |  0.3940 | 1.42 | -0.1449
0.0000 | 0406 | 1.051 |  0.3922 1.50 | -0.1531
0.0000 | 0394 | 1.045 |  0.3899 | 1.60 | -0.1633
00000 | 0382 | 1.040 | 0.3881 | 1.70 | -0.1735
0.0000 | 0369 | 1.035 |  0.3862 | 1.80 | -0.1837
0.0000 | 0357 | 1.031 | 03847 | 195 | -0.1990
0.0000 | 0345 | 1026 | 03828 | 205 | -0.2092
0.0000 | 0332 | 1.022 |  0.3813 | 2.17 . -0.2214
00000 | 0320 | 1.018 | 0.3799 | 2.25 | -0.2296
0.0000 | 0308 | 1.014 | 03784 | 2.35 | -0.2398
0.0000 | 029 | 1.010 |  0.3769 | 2.45 | -0.2500
0.0000 | 0283 | 1.006 |  0.3754 | 2.55 . -0.2602
0.0000 | 0271 | 1.002 | 03739 | 2.65 | -0.2704
0.0000 | 0259 | 0999 | 03727 | 2.74 . -0.2796
0.0000 | 0246 | 0996 | 03715 | 2.83 | -0.2888
0.0000 | 0234 | 0992 | 03702 | 2.94 | -0.3000
00000 | 0222 | 0989 | 0.3690 | 3.00 | -0.3061
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X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 0209 | 098 |  0.3678 | 3.13 | -0.3194
0.0000 | 0.197 | 0983 |  0.3667 | 3.20 | -0.3265
0.0000 | 0.185 | 0980 |  0.3656 | 3.30 | -0.3367
0.0000 | 0.172 | 0977 | 03645 | 3.38 | -0.3449
0.0000 | 0.160 | 0974 |  0.3634 | 3.47 | -0.3541
0.0000 | 0.148 | 0971 | 03624 | 3.55 . -0.3622
0.0000 | 0.135 | 0968 |  0.3613 | 3.67 | -0.3745
0.0000 | 0.123 | 0966 |  0.3604 | 3.73 | -0.3806
0.0000 | 0111 | 0963 |  0.3594 | 3.80 | -0.3878
0.0000 | 0099 | 0961 | 0.3585 | 3.90 | -0.3980
0.0000 | 008 | 0958 | 03575 | 4.00 | -0.4082
0.0000 | 0074 | 0956 |  0.3566 | 4.08 | -0.4163
0.0000 | 0062 | 0953 |  0.3557 | 4.16 | -0.4245
0.0000 | 0049 | 0951 | 0.3549 | 4.24 | -0.4327
0.0000 | 0.037 | 0949 |  0.3540 | 4.32 | -0.4408
0.0000 | 0.025 | 0947 | 03532 | 4.38 | -0.4469
0.0000 | 0012 | 0944 | 03524 | 4.44 | -0.4531
00000 | 0000 | 0942 | 03515 | 4.50 | -0.4592
0.6147 ;
! SECADO
i <
]
]
]
]
]
]
—_— ]
£ :
c ]
gl |
© ]
> ]
@ |
L ]
]
]
]
]
]
]
]
]
]
]
:
0.0000 1
0 0.1 0.2 0.3 0.4 0.5 0.6
Contenido volumétrico de agua 6 [-]
Dia0 Dia70 ====- Entrada de Aire

Figura 9.17. Variacioén del contenido volumétrico de agua depositacion 1 - Ciclo de 14
dias por celda.
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Tabla 9.24. Resumen contenido de agua depositaciéon 1 - Ciclo 14 dias por celda.

Hagua inicial [m] ‘ Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0315 | 0054 | - | - . 0255 | 0.610

9.3.2. Depositacion 2 — Operacion 14 dias por celda

Tabla 9.25. Condicion inicial depositacion 2 - Ciclo de 14 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 | 1.2294 | 0.0001 | 0.0000
0 12170 | 0.01 | -0.0008
0 . 1.2048 | 0.06 | -0.0061
0 11926 | 0.12 . -0.0122
0 | 1.1804 | 0.21 | -0.0209
0 11682 | 0.30 | -0.0308
0 . 1.1560 | 0.41 | -0.0418
0 11437 | 0.51 | -0.0520
0 | 11314 | 0.61 | -0.0622
0 11192 | 0.71 | -0.0724
0 11069 | 0.82 | -0.0837
0 | 1.0946 | 0.93 | -0.0949
0 | 1.0823 | 1.05 . -0.1071
0 | 1.0700 | 1.15 . -0.1173
0 10577 | 1.25 | -0.1276 SWCe 1
0 | 1.0454 | 1.35 | -0.1378
0 . 1.0332 | 1.42 | -0.1449
0 | 1.0209 | 1.50 | -0.1531
0 | 1.0086 | 1.60 | -0.1633
0 09963 | 1.70 | -0.1735
0 09840 | 1.80 . -0.1837
0 09717 | 1.95 | -0.1990
0 09594 | 2.05 | -0.2092
0 09471 | 2.17 . -0.2214
0 09348 | 2.25 | -0.2296
0 09225 | 2.35 | -0.2398
0 09102 | 2.45 | -0.2500
0 . 0.8978 | 2.55 . -0.2602
0 . 0.8855 | 2.65 | -0.2704
0 08732 | 2.74 | -0.2796
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X [m]

o
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Y [m]

0.8609
0.8486
0.8363
0.8240
0.8117
0.7994
0.7871
0.7748
0.7625
0.7501
0.7378
0.7255
0.7132
0.7009
0.6886
0.6763
0.6640
0.6517
0.6393
0.6270
0.6148
0.6147
0.6122
0.6097
0.6072
0.6047
0.6022
0.5997
0.5972
0.5947
0.5922
0.5897
0.5872
0.5847
0.5822
0.5797
0.5772
0.5747
0.5722
0.5697

Succién [kPa]

2.83
2.94
3.00
3.13
3.20
3.30
3.38
3.47
3.55
3.67
3.73
3.80
3.90
4.00
4.08
4.16
4.24
4.32
4.38
4.44
4.50
-194,633.9900
-184,679.2900
-175,354.2400
-166,585.1000
-158,310.1400
-150,477.2500
-143,042.0300
-135,966.3600
-129,217.3000
-122,766.1500
-116,587.8000
-110,660.1400
-104,963.6000
-99,480.7780
-94,196.1230
-89,095.6950
-84,166.9280
-79,398.4730
-74,780.0220

PWP [m]

-0.2888
-0.3000
-0.3061
-0.3194
-0.3265
-0.3367
-0.3449
-0.3541
-0.3622
-0.3745
-0.3806
-0.3878
-0.3980
-0.4082
-0.4163
-0.4245
-0.4327
-0.4408
-0.4469
-0.4531
-0.4592
-19,860.6112
-18,844.8255
-17,893.2898
-16,998.4796
-16,154.0959
-15,354.8214
-14,596.1255
-13,874.1184
-13,185.4388
-12,527.1582
-11,896.7143
-11,291.8510
-10,710.5714
-10,151.0998
-9,611.8493
-9,091.3974
-8,588.4620
-8,101.8850
-7,630.6145

SWCC

SWCC 4
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Y [m]

0.5672
0.5647
0.5622
0.5597
0.5572
0.5547
0.5522
0.5497
0.5472
0.5447
0.5422
0.5397
0.5372
0.5347
0.5322
0.5297
0.5272
0.5247
0.5222
0.5197
0.5172
0.5147
0.5123
0.5098
0.5073
0.5048
0.5023
0.4998
0.4973
0.4948
0.4923
0.4898
0.4873
0.4848
0.4823
0.4798
0.4773
0.4748
0.4723
0.4698

Succién [kPa]

-70,302.1950
-65,956.4150
-61,734.8230
-57,630.1810
-53,635.8100
-49,745.5110
-45,953.5190
-42,254.4330
-38,643.1770
-35,114.9370
-31,665.1180
-28,289.2720
-24,983.0430
-21,742.0610
-18,561.8250
-15,437.4860
-12,363.5000
-9,332.8942
-6,335.5406
-3,352.4969
-319.9504
-08.3284
-67.9379
-54.1012
-45.8137
-40.1318
-35.9134
-32.6092
-29.9154
-27.6494
-25.6966
-23.9819
-22.4555
-21.0827
-19.8387
-18.7055
-17.6690
-16.7181
-15.8437
-15.0383

PWP [m]

-7,173.6934
-6,730.2464
-6,299.4717
-5,880.6307
-5,473.0418
-5,076.0726
-4,689.1346
-4,311.6768
-3,943.1813
-3,583.1568
-3,231.1345
-2,886.6604
-2,549.2901
-2,218.5777
-1,894.0638
-1,575.2537
-1,261.5816
-952.3361
-646.4837
-342.0915
-32.6480
-10.0335
-6.9324
-5.5205
-4.6749
-4.0951
-3.6646
-3.3275
-3.0526
-2.8214
-2.6221
-2.4471
-2.2914
-2.1513
-2.0244
-1.9087
-1.8030
-1.7059
-1.6167
-1.5345

SWCC

SWCC 3

SWCC 2
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Y [m]

0.4673
0.4648
0.4623
0.4598
0.4573
0.4548
0.4523
0.4498
0.4473
0.4448
0.4423
0.4398
0.4373
0.4348
0.4323
0.4298
0.4273
0.4248
0.4223
0.4198
0.4173
0.4148
0.4123
0.4098
0.4073
0.4048
0.4023
0.3998
0.3973
0.3948
0.3923
0.3898
0.3873
0.3848
0.3823
0.3798
0.3773
0.3748
0.3723
0.3698

Succién [kPa]

-14.2956
-13.6101
-12.9768
-12.3913
-11.8492
-11.3468
-10.8806
-10.4474
-10.0443
-9.6689
-9.3186
-8.9913
-8.6848
-8.3975
-8.1277
-7.8740
-7.6354
-7.4105
-7.1985
-6.9984
-6.8092
-6.6302
-6.4606
-6.2998
-6.1471
-6.0020
-5.8641
-5.7328
-5.6078
-5.4886
-5.3750
-5.2666
-5.1632
-5.0643
-4.9699
-4.8795
-4.7931
-4.7104
-4.6312
-4.5554

PWP [m]

-1.4587
-1.3888
-1.3242
-1.2644
-1.2091
-1.1578
-1.1103
-1.0661
-1.0249
-0.9866
-0.9509
-0.9175
-0.8862
-0.8569
-0.8294
-0.8035
-0.7791
-0.7562
-0.7345
-0.7141
-0.6948
-0.6766
-0.6592
-0.6428
-0.6273
-0.6124
-0.5984
-0.5850
-0.5722
-0.5601
-0.5485
-0.5374
-0.5269
-0.5168
-0.5071
-0.4979
-0.4891
-0.4807
-0.4726
-0.4648

SWCC

SWCC1
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Y [m]

0.3673
0.3648
0.3623
0.3598
0.3573
0.3548
0.3523
0.3498
0.3473
0.3448
0.3423
0.3398
0.3373
0.3348
0.3323
0.3298
0.3273
0.3248
0.3223
0.3198
0.3173
0.3148
0.3123
0.3098
0.3074
0.3049
0.3024
0.2999
0.2974
0.2949
0.2924
0.2899
0.2874
0.2849
0.2824
0.2799
0.2774
0.2749
0.2724
0.2699

Succién [kPa]

-4.4827
-4.4130
-4.3461
-4.2820
-4.2204
-4.1613
-4.1045
-4.0499
-3.9975
-3.9470
-3.8985
-3.8518
-3.8068
-3.7636
-3.7219
-3.6818
-3.6432
-3.6059
-3.5700
-3.5354
-3.5021
-3.4700
-3.4390
-3.4091
-3.3803
-3.3525
-3.3257
-3.2999
-3.2749
-3.2509
-3.2277
-3.2054
-3.1838
-3.1631
-3.1430
-3.1237
-3.1051
-3.0871
-3.0698
-3.0532

PWP [m]

-0.4574
-0.4503
-0.4435
-0.4369
-0.4307
-0.4246
-0.4188
-0.4133
-0.4079
-0.4028
-0.3978
-0.3930
-0.3885
-0.3840
-0.3798
-0.3757
-0.3718
-0.3680
-0.3643
-0.3608
-0.3574
-0.3541
-0.3509
-0.3479
-0.3449
-0.3421
-0.3394
-0.3367
-0.3342
-0.3317
-0.3294
-0.3271
-0.3249
-0.3228
-0.3207
-0.3187
-0.3168
-0.3150
-0.3132
-0.3115

SWCC
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X [m]
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Y [m]

0.2674
0.2649
0.2624
0.2599
0.2574
0.2549
0.2524
0.2499
0.2474
0.2449
0.2424
0.2399
0.2374
0.2349
0.2324
0.2299
0.2274
0.2249
0.2224
0.2199
0.2174
0.2149
0.2124
0.2099
0.2074
0.2049
0.2024
0.1999
0.1974
0.1949
0.1924
0.1899
0.1874
0.1849
0.1824
0.1799
0.1774
0.1749
0.1724
0.1699

Succién [kPa]

-3.0371
-3.0216
-3.0067
-2.9923
-2.9785
-2.9652
-2.9523
-2.9400
-2.9281
-2.9166
-2.9056
-2.8950
-2.8848
-2.8750
-2.8656
-2.8565
-2.8477
-2.8393
-2.8312
-2.8234
-2.8159
-2.8086
-2.8016
-2.7949
-2.7884
-2.7822
-2.7761
-2.7702
-2.7646
-2.7591
-2.7537
-2.7486
-2.7435
-2.7386
-2.7338
-2.7291
-2.7245
-2.7199
-2.7154
-2.7110

PWP [m]

-0.3099
-0.3083
-0.3068
-0.3053
-0.3039
-0.3026
-0.3013
-0.3000
-0.2988
-0.2976
-0.2965
-0.2954
-0.2944
-0.2934
-0.2924
-0.2915
-0.2906
-0.2897
-0.2889
-0.2881
-0.2873
-0.2866
-0.2859
-0.2852
-0.2845
-0.2839
-0.2833
-0.2827
-0.2821
-0.2815
-0.2810
-0.2805
-0.2800
-0.2794
-0.2790
-0.2785
-0.2780
-0.2775
-0.2771
-0.2766

SWCC

188



X [m]
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Y [m]

0.1674
0.1649
0.1624
0.1599
0.1574
0.1549
0.1524
0.1499
0.1474
0.1449
0.1424
0.1399
0.1374
0.1349
0.1324
0.1299
0.1274
0.1249
0.1224
0.1199
0.1174
0.1149
0.1124
0.1099
0.1074
0.1049
0.1025
0.1000
0.0975
0.0950
0.0925
0.0900
0.0875
0.0850
0.0825
0.0800
0.0775
0.0750
0.0725
0.0700

Succién [kPa]

-2.7066
-2.7023
-2.6979
-2.6936
-2.6892
-2.6848
-2.6804
-2.6759
-2.6714
-2.6668
-2.6621
-2.6573
-2.6524
-2.6474
-2.6422
-2.6369
-2.6315
-2.6258
-2.6200
-2.6140
-2.6078
-2.6013
-2.5946
-2.5877
-2.5805
-2.5730
-2.5653
-2.5573
-2.5490
-2.5403
-2.5314
-2.5221
-2.5125
-2.5025
-2.4922
-2.4815
-2.4704
-2.4589
-2.4471
-2.4348

PWP [m]

-0.2762
-0.2757
-0.2753
-0.2749
-0.2744
-0.2740
-0.2735
-0.2731
-0.2726
-0.2721
-0.2716
-0.2712
-0.2707
-0.2701
-0.2696
-0.2691
-0.2685
-0.2679
-0.2673
-0.2667
-0.2661
-0.2654
-0.2648
-0.2640
-0.2633
-0.2626
-0.2618
-0.2609
-0.2601
-0.2592
-0.2583
-0.2574
-0.2564
-0.2554
-0.2543
-0.2532
-0.2521
-0.2509
-0.2497
-0.2485

SWCC
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X [m]
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Y [m]

0.0675
0.0650
0.0625
0.0600
0.0575
0.0550
0.0525
0.0500
0.0475
0.0450
0.0425
0.0400
0.0375
0.0350
0.0325
0.0300
0.0275
0.0250
0.0225
0.0200
0.0175
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-2.4222
-2.4091
-2.3956
-2.3817
-2.3673
-2.3526
-2.3374
-2.3217
-2.3056
-2.2891
-2.2721
-2.2546
-2.2368
-2.2184
-2.1996
-2.1804
-2.1607
-2.1406
-2.1200
-2.0990
-2.0776
-2.0557
-2.0334
-2.0107
-1.9876
-1.9641
-1.9402
-1.9159

PWP [m]

-0.2472
-0.2458
-0.2444
-0.2430
-0.2416
-0.2401
-0.2385
-0.2369
-0.2353
-0.2336
-0.2318
-0.2301
-0.2282
-0.2264
-0.2245
-0.2225
-0.2205
-0.2184
-0.2163
-0.2142
-0.2120
-0.2098
-0.2075
-0.2052
-0.2028
-0.2004
-0.1980
-0.1955

SWCC
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1.2294
SECADO
«———

REHUMECTACION
0.6147

Elevacion [m]
v

0.0000
0 0.1 0.2 0.3 0.4 0.5 0.6

Contenido volumétrico de agua 0 [-]

Dia 70 Dial140 ====- Entrada de Aire

Figura 9.18. Variacion del contenido volumétrico de agua depositacion 2 - Ciclo de 14
dias por celda.

Tabla 9.26. Resumen contenido de agua depositacion 2 - Ciclo 14 dias por celda.

Hagua inicial [mM] ‘ Hevaporado [M] | Hinfiltrado [M] | Hrehumectado [M] | Hagua finat [M] | Error [%]

Cl| 0255 | - | - | 0.011 0266 | -0.046
c2| 0313 | 0054 | 0011 | - | 0.243 | 1.645

9.3.3. Depositacién 3 — Operacion 14 dias por celda

Tabla 9.27. Condicion inicial depositacion 3 - Ciclo de 14 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 18441 | 0.0001 | 0.0000
0 . 1.8317 0.008 | -0.0008
0 18195 | 0.06 . -0.0061 sSwccC 1
0 | 1.8073 | 0.12 . -0.0122
0 . 17951 | 0.21 . -0.0209
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Y [m]

1.7829
1.7707
1.7584
1.7461
1.7339
1.7216
1.7093
1.6970
1.6847
1.6724
1.6601
1.6479
1.6356
1.6233
1.6110
1.5987
1.5864
1.5741
1.5618
1.5495
1.5372
1.5249
1.5125
1.5002
1.4879
1.4756
1.4633
1.4510
1.4387
1.4264
1.4141
1.4018
1.3895
1.3772
1.3648
1.3525
1.3402
1.3279
1.3156

Succion [kPa]

0.30
0.41
0.51
0.61
0.71
0.82
0.93
1.05
1.15
1.25
1.35
1.42
1.50
1.60
1.70
1.80
1.95
2.05
2.17
2.25
2.35
2.45
2.55
2.65
2.74
2.83
2.94
3.00
3.13
3.20
3.30
3.38
3.47
3.55
3.67
3.73
3.80
3.90
4.00

PWP [m]

-0.0308
-0.0418
-0.0520
-0.0622
-0.0724
-0.0837
-0.0949
-0.1071
-0.1173
-0.1276
-0.1378
-0.1449
-0.1531
-0.1633
-0.1735
-0.1837
-0.1990
-0.2092
-0.2214
-0.2296
-0.2398
-0.2500
-0.2602
-0.2704
-0.2796
-0.2888
-0.3000
-0.3061
-0.3194
-0.3265
-0.3367
-0.3449
-0.3541
-0.3622
-0.3745
-0.3806
-0.3878
-0.3980
-0.4082

SWCC
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Y [m]

1.3033
1.2910
1.2787
1.2664
1.2540
1.2417
1.2295
1.2294
1.2269
1.2244
1.2219
1.2194
1.2169
1.2144
1.2119
1.2094
1.2069
1.2044
1.2019
1.1994
1.1969
1.1944
1.1919
1.1894
1.1869
1.1844
1.1819
1.1794
1.1769
1.1744
1.1719
1.1694
1.1669
1.1644
1.1619
1.1594
1.1569
1.1544
1.1519
1.1494

Succion [kPa]

4.08
4.16
4.24
4.32
4.38
4.44
4.50
-194,635.42
-184,681.44
-175,357.02
-166,588.43
-158,313.95
-150,481.49
-143,046.64
-135,971.31
-129,222.53
-122,771.64
-116,593.52
-110,666.06
-104,969.68
-99,487.00
-94,202.47
-89,102.13
-84,173.44
-79,405.04
-74,786.62
-70,308.81
-65,963.02
-61,741.41
-57,636.72
-53,642.28
-49,751.90
-45,959.81
-42,260.60
-38,649.21
-35,120.81
-31,670.81
-28,294.76
-24,988.31
-21,747.08

PWP [m]

-0.4163
-0.4245
-0.4327
-0.4408
-0.4469
-0.4531
-0.4592
-19,860.7571
-18,845.0449
-17,893.5735
-16,998.8194
-16,154.4847
-15,355.2541
-14,596.5959
-13,874.6235
-13,185.9724
-12,527.7184
-11,897.2980
-11,292.4551
-10,711.1918
-10,151.7349
-9,612.4964
-9,092.0543
-8,589.1265
-8,102.5550
-7,631.2879
-7,174.3682
-6,730.9206
-6,300.1434
-5,881.2979
-5,473.7024
-5,076.7249
-4,689.7765
-4,312.3064
-3,943.7966
-3,583.7557
-3,231.7148
-2,887.2202
-2,549.8271
-2,219.0898

SWCC

SWCC 4
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Y [m]

1.1469
1.1444
1.1419
1.1394
1.1369
1.1344
1.1319
1.1294
1.1270
1.1245
1.1220
1.1195
1.1170
1.1145
1.1120
1.1095
1.1070
1.1045
1.1020
1.0995
1.0970
1.0945
1.0920
1.0895
1.0870
1.0845
1.0820
1.0795
1.0770
1.0745
1.0720
1.0695
1.0670
1.0645
1.0620
1.0595
1.0570
1.0545
1.0520
1.0495

Succion [kPa]

-18,566.58
-15,441.96
-12,367.67
-9,336.75
-6,339.09
-3,355.77
-323.36

PWP [m]

-1,894.5490
-1,575.7100
-1,262.0073
-952.7300
-646.8458
-342.4254
-32.9961
-10.0570
-6.9449
-5.5293
-4.6820
-4.1013
-3.6703
-3.3329
-3.0580
-2.8267
-2.6275
-2.4527
-2.2971
-2.1572
-2.0304
-1.9149
-1.8093
-1.7124
-1.6234
-1.5414
-1.4657
-1.3959
-1.3314
-1.2718
-1.2166
-1.1655
-1.1180
-1.0740
-1.0330
-0.9948
-0.9592
-0.9260
-0.8949
-0.8657

SWCC

SWCC 3

SWCC 2
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Y [m]

1.0470
1.0445
1.0420
1.0395
1.0370
1.0345
1.0320
1.0295
1.0270
1.0245
1.0220
1.0195
1.0170
1.0145
1.0120
1.0095
1.0070
1.0045
1.0020
0.9995
0.9970
0.9945
0.9920
0.9895
0.9870
0.9845
0.9820
0.9795
0.9770
0.9745
0.9720
0.9695
0.9670
0.9645
0.9620
0.9595
0.9570
0.9545
0.9520
0.9495

Succion [kPa]

-8.22
-7.96
-7.73
-7.50
-7.29
-7.10
-6.91
-6.73
-6.57
-6.41
-6.26
-6.12
-5.98
-5.85
-5.73
-5.61
-5.50
-5.40
-5.30
-5.20
-5.11
-5.03
-4.94
-4.86
-4.79
-4.72
-4.65
-4.58
-4.52
-4.46
-4.41
-4.35
-4.30
-4.25
-4.21
-4.16
-4.12
-4.08
-4.04
-4.01

PWP [m]

-0.8384
-0.8127
-0.7885
-0.7658
-0.7444
-0.7242
-0.7051
-0.6871
-0.6700
-0.6539
-0.6385
-0.6240
-0.6102
-0.5971
-0.5847
-0.5728
-0.5616
-0.5509
-0.5406
-0.5309
-0.5217
-0.5128
-0.5044
-0.4964
-0.4887
-0.4814
-0.4745
-0.4678
-0.4615
-0.4554
-0.4497
-0.4442
-0.4390
-0.4340
-0.4292
-0.4247
-0.4204
-0.4163
-0.4124
-0.4087

SWCC
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Y [m]

0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9295
0.9270
0.9245
0.9221
0.9196
0.9171
0.9146
0.9121
0.9096
0.9071
0.9046
0.9021
0.8996
0.8971
0.8946
0.8921
0.8896
0.8871
0.8846
0.8821
0.8796
0.8771
0.8746
0.8721
0.8696
0.8671
0.8646
0.8621
0.8596
0.8571
0.8546
0.8521
0.8496

Succion [kPa]

-3.97
-3.94
-3.91
-3.88
-3.85
-3.83
-3.80
-3.78
-3.76
-3.74
-3.72
-3.70
-3.69
-3.67
-3.66
-3.65
-3.64
-3.63
-3.62
-3.61
-3.61
-3.60
-3.60
-3.60
-3.60
-3.60
-3.60
-3.60
-3.61
-3.61
-3.62
-3.63
-3.64
-3.65
-3.66
-3.67
-3.69
-3.71
-3.72
-3.74

PWP [m]

-0.4052
-0.4019
-0.3988
-0.3958
-0.3930
-0.3904
-0.3879
-0.3855
-0.3834
-0.3813
-0.3795
-0.3777
-0.3761
-0.3746
-0.3733
-0.3721
-0.3710
-0.3701
-0.3693
-0.3686
-0.3680
-0.3676
-0.3673
-0.3671
-0.3671
-0.3672
-0.3674
-0.3677
-0.3681
-0.3687
-0.3694
-0.3703
-0.3712
-0.3723
-0.3736
-0.3749
-0.3764
-0.3781
-0.3799
-0.3818

SWCC
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Y [m]

0.8471
0.8446
0.8421
0.8396
0.8371
0.8346
0.8321
0.8296
0.8271
0.8246
0.8221
0.8196
0.8171
0.8146
0.8121
0.8096
0.8071
0.8046
0.8021
0.7996
0.7971
0.7946
0.7921
0.7896
0.7871
0.7846
0.7821
0.7796
0.7771
0.7746
0.7721
0.7696
0.7671
0.7646
0.7621
0.7596
0.7571
0.7546
0.7521
0.7496

Succion [kPa]

-3.76
-3.78
-3.81
-3.83
-3.86
-3.89
-3.92
-3.95
-3.98
-4.02
-4.05
-4.09
-4.13
-4.18
-4.22
-4.27
-4.32
-4.37
-4.43
-4.48
-4.54
-4.60
-4.67
-4.74
-4.81
-4.88
-4.96
-5.04
-5.13
-5.21
-5.31
-5.40
-5.50
-5.61
-5.72
-5.83
-5.95
-6.08
-6.21
-6.34

PWP [m]

-0.3839
-0.3861
-0.3885
-0.3911
-0.3938
-0.3967
-0.3997
-0.4030
-0.4064
-0.4099
-0.4137
-0.4177
-0.4219
-0.4263
-0.4309
-0.4357
-0.4408
-0.4461
-0.4516
-0.4574
-0.4635
-0.4699
-0.4765
-0.4835
-0.4907
-0.4983
-0.5062
-0.5145
-0.5231
-0.5321
-0.5415
-0.5513
-0.5616
-0.5723
-0.5834
-0.5951
-0.6073
-0.6200
-0.6333
-0.6471

SWCC
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Y [m]

0.7471
0.7446
0.7421
0.7396
0.7371
0.7346
0.7321
0.7296
0.7271
0.7246
0.7221
0.7196
0.7172
0.7147
0.7122
0.7097
0.7072
0.7047
0.7022
0.6997
0.6972
0.6947
0.6922
0.6897
0.6872
0.6847
0.6822
0.6797
0.6772
0.6747
0.6722
0.6697
0.6672
0.6647
0.6622
0.6597
0.6572
0.6547
0.6522
0.6497

Succion [kPa]

-6.48
-6.63
-6.79
-6.95
-7.12
-7.30
-7.48
-7.68
-7.88
-8.09
-8.32
-8.55
-8.80
-9.05
-9.32
-9.60
-9.90
-10.21
-10.54
-10.88
-11.24
-11.62
-12.02
-12.43
-12.87
-13.33
-13.81
-14.32
-14.85
-15.40
-15.98
-16.59
-17.22
-17.89
-18.58
-19.31
-20.08
-20.88
-21.72
-22.60

PWP [m]

-0.6616
-0.6768
-0.6926
-0.7091
-0.7264
-0.7445
-0.7635
-0.7833
-0.8041
-0.8258
-0.8486
-0.8725
-0.8975
-0.9237
-0.9512
-0.9800
-1.0103
-1.0421
-1.0754
-1.1105
-1.1472
-1.1858
-1.2263
-1.2689
-1.3135
-1.3603
-1.4095
-1.4610
-1.5149
-1.5715
-1.6307
-1.6926
-1.7575
-1.8253
-1.8964
-1.9707
-2.0486
-2.1303
-2.2160
-2.3061

SWCC
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Y [m]

0.6472
0.6447
0.6422
0.6397
0.6372
0.6347
0.6322
0.6297
0.6272
0.6247
0.6222
0.6197
0.6172
0.6147
0.6122
0.6097
0.6072
0.6047
0.6022
0.5997
0.5972
0.5947
0.5922
0.5897
0.5872
0.5847
0.5822
0.5797
0.5772
0.5747
0.5722
0.5697
0.5672
0.5647
0.5622
0.5597
0.5573
0.5548
0.5523
0.5498

Succion [kPa]

-23.53
-24.51
-25.54
-26.63
-27.79
-29.03
-30.34
-31.75
-33.26
-34.89
-36.65
-38.55
-40.61
-42.86
-42.84
-42.82
-42.81
-42.79
-42.77
-42.75
-42.73
-42.71
-42.69
-42.68
-42.66
-42.64
-42.62
-42.60
-42.58
-42.56
-42.54
-42.52
-42.50
-42.48
-42.46
-42.44
-42.42
-42.40
-42.37
-42.35

PWP [m]

-2.4008
-2.5006
-2.6060
-2.7175
-2.8359
-2.9618
-3.0962
-3.2400
-3.3943
-3.5603
-3.7394
-3.9333
-4.1439
-4.3734
-4.3716
-4.3698
-4.3679
-4.3661
-4.3642
-4.3623
-4.3604
-4.3585
-4.3566
-4.3546
-4.3527
-4.3507
-4.3487
-4.3467
-4.3447
-4.3427
-4.3407
-4.3386
-4.3366
-4.3345
-4.3324
-4.3303
-4.3282
-4.3261
-4.3240
-4.3218

SWCC
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Y [m]

0.5473
0.5448
0.5423
0.5398
0.5373
0.5348
0.5323
0.5298
0.5273
0.5248
0.5223
0.5198
0.5173
0.5148
0.5123
0.5098
0.5073
0.5048
0.5023
0.4998
0.4973
0.4948
0.4923
0.4898
0.4873
0.4848
0.4823
0.4798
0.4773
0.4748
0.4723
0.4698
0.4673
0.4648
0.4623
0.4598
0.4573
0.4548
0.4523
0.4498

Succion [kPa]

-42.33
-42.31
-42.29
-42.27
-42.25
-42.23
-42.20
-42.18
-42.16
-42.14
-42.11
-42.09
-42.07
-42.05
-42.02
-42.00
-41.98
-41.96
-41.93
-41.91
-41.88
-41.86
-41.84
-41.81
-41.79
-41.76
-41.74
-41.71
-41.69
-41.67
-41.64
-41.62
-41.59
-41.57
-41.54
-41.51
-41.49
-41.46
-41.44
-41.41

PWP [m]

-4.3197
-4.3175
-4.3153
-4.3131
-4.3109
-4.3087
-4.3065
-4.3042
-4.3020
-4.2997
-4.2974
-4.2951
-4.2928
-4.2905
-4.2882
-4.2859
-4.2835
-4.2811
-4.2788
-4.2763
-4.2739
-4.2715
-4.2690
-4.2665
-4.2641
-4.2616
-4.2591
-4.2566
-4.2541
-4.2516
-4.2490
-4.2465
-4.2439
-4.2414
-4.2388
-4.2362
-4.2336
-4.2309
-4.2283
-4.2257
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Y [m]

0.4473
0.4448
0.4423
0.4398
0.4373
0.4348
0.4323
0.4298
0.4273
0.4248
0.4223
0.4198
0.4173
0.4148
0.4123
0.4098
0.4073
0.4048
0.4023
0.3998
0.3973
0.3948
0.3923
0.3898
0.3873
0.3848
0.3823
0.3798
0.3773
0.3748
0.3723
0.3698
0.3673
0.3648
0.3623
0.3598
0.3573
0.3548
0.3523
0.3498

Succion [kPa]

-41.39
-41.36
-41.33
-41.31
-41.28
-41.25
-41.23
-41.20
-41.17
-41.15
-41.12
-41.09
-41.06
-41.04
-41.01
-40.98
-40.95
-40.92
-40.90
-40.87
-40.84
-40.81
-40.78
-40.75
-40.73
-40.70
-40.67
-39.00
-37.42
-35.93
-34.52
-33.18
-31.92
-30.72
-29.59
-28.51
-27.49
-26.52
-25.59
-24.71

PWP [m]

-4.2230
-4.2203
-4.2177
-4.2150
-4.2123
-4.2095
-4.2068
-4.2041
-4.2013
-4.1985
-4.1958
-4.1930
-4.1902
-4.1874
-4.1845
-4.1817
-4.1788
-4.1760
-4.1731
-4.1702
-4.1673
-4.1644
-4.1615
-4.1586
-4.1556
-4.1527
-4.1497
-3.9796
-3.8186
-3.6663
-3.5223
-3.3860
-3.2570
-3.1349
-3.0191
-2.9093
-2.8050
-2.7057
-2.6112
-2.5210
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Y [m]

0.3473
0.3448
0.3423
0.3398
0.3373
0.3348
0.3323
0.3298
0.3273
0.3248
0.3223
0.3198
0.3173
0.3148
0.3123
0.3098
0.3073
0.3048
0.3023
0.2998
0.2973
0.2948
0.2923
0.2898
0.2873
0.2849
0.2824
0.2799
0.2774
0.2749
0.2724
0.2699
0.2674
0.2649
0.2624
0.2599
0.2574
0.2549
0.2524
0.2499

Succion [kPa]

-23.86
-23.05
-22.28
-21.54
-20.83
-20.15
-19.49
-18.86
-18.26
-17.67
-17.12
-16.58
-16.06
-15.56
-15.09
-14.63
-14.19
-13.77
-13.36
-12.97
-12.60
-12.24
-11.89
-11.56
-11.25
-10.94
-10.65
-10.37
-10.10
-9.84
-9.59
-9.35
-9.13
-8.90
-8.69
-8.49
-8.29
-8.10
-7.92
-7.74

PWP [m]

-2.4348
-2.3524
-2.2735
-2.1978
-2.1253
-2.0556
-1.9888
-1.9245
-1.8628
-1.8035
-1.7464
-1.6916
-1.6389
-1.5882
-1.5396
-1.4928
-1.4479
-1.4047
-1.3633
-1.3235
-1.2854
-1.2488
-1.2137
-1.1799
-1.1476
-1.1166
-1.0868
-1.0581
-1.0307
-1.0043
-0.9789
-0.9546
-0.9312
-0.9086
-0.8870
-0.8661
-0.8460
-0.8267
-0.8080
-0.7900

SWCC
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Y [m]

0.2474
0.2449
0.2424
0.2399
0.2374
0.2349
0.2324
0.2299
0.2274
0.2249
0.2224
0.2199
0.2174
0.2149
0.2124
0.2099
0.2074
0.2049
0.2024
0.1999
0.1974
0.1949
0.1924
0.1899
0.1874
0.1849
0.1824
0.1799
0.1774
0.1749
0.1724
0.1699
0.1674
0.1649
0.1624
0.1599
0.1574
0.1549
0.1524
0.1499

Succion [kPa]

-71.57
-7.41
-7.25
-7.10
-6.95
-6.81
-6.67
-6.54
-6.41
-6.28
-6.16
-6.04
-5.93
-5.82
-5.71
-5.61
-5.51
-5.41
-5.32
-5.22
-5.13
-5.05
-4.96
-4.88
-4.80
-4.72
-4.65
-4.57
-4.50
-4.43
-4.36
-4.29
-4.23
-4.16
-4.10
-4.04
-3.98
-3.92
-3.86
-3.81

PWP [m]

-0.7727
-0.7559
-0.7398
-0.7242
-0.7091
-0.6946
-0.6805
-0.6669
-0.6537
-0.6410
-0.6286
-0.6167
-0.6051
-0.5938
-0.5829
-0.5724
-0.5621
-0.5521
-0.5424
-0.5330
-0.5239
-0.5150
-0.5063
-0.4979
-0.4897
-0.4818
-0.4740
-0.4664
-0.4591
-0.4519
-0.4449
-0.4380
-0.4313
-0.4248
-0.4184
-0.4122
-0.4061
-0.4002
-0.3944
-0.3887

SWCC
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Y [m]

0.1474
0.1449
0.1424
0.1399
0.1374
0.1349
0.1324
0.1299
0.1274
0.1249
0.1224
0.1199
0.1174
0.1149
0.1124
0.1099
0.1074
0.1049
0.1024
0.0999
0.0974
0.0950
0.0925
0.0900
0.0875
0.0850
0.0825
0.0800
0.0775
0.0750
0.0725
0.0700
0.0675
0.0650
0.0625
0.0600
0.0575
0.0550
0.0525
0.0500

Succion [kPa]

-3.75
-3.70
-3.65
-3.60
-3.55
-3.50
-3.45
-3.40
-3.36
-3.31
-3.27
-3.22
-3.18
-3.14
-3.09
-3.05
-3.01
-2.97
-2.93
-2.89
-2.86
-2.82
-2.78
-2.75
-2.71
-2.67
-2.64
-2.61
-2.57
-2.54
-2.50
-2.47
-2.44
-2.41
-2.38
-2.35
-2.32
-2.28
-2.25
-2.23

PWP [m]

-0.3831
-0.3777
-0.3723
-0.3671
-0.3620
-0.3569
-0.3520
-0.3472
-0.3424
-0.3377
-0.3332
-0.3287
-0.3243
-0.3199
-0.3156
-0.3114
-0.3073
-0.3033
-0.2993
-0.2953
-0.2914
-0.2876
-0.2839
-0.2802
-0.2765
-0.2729
-0.2693
-0.2658
-0.2624
-0.2590
-0.2556
-0.2523
-0.2490
-0.2457
-0.2425
-0.2394
-0.2362
-0.2332
-0.2301
-0.2271
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Y [m]

0.0475
0.0450
0.0425
0.0400
0.0375
0.0350
0.0325
0.0300
0.0275
0.0250
0.0225
0.0200
0.0175
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succion [kPa]

-2.20
-2.17
-2.14
-2.11
-2.08
-2.05
-2.03
-2.00
-1.97
-1.95
-1.92
-1.89
-1.87
-1.84
-1.81
-1.79
-1.76
-1.74
-1.71
-1.69

PWP [m]

-0.2241
-0.2211
-0.2182
-0.2153
-0.2124
-0.2096
-0.2068
-0.2040
-0.2012
-0.1985
-0.1958
-0.1931
-0.1904
-0.1878
-0.1852
-0.1826
-0.1800
-0.1775
-0.1749
-0.1724

SWCC
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1.8441

1.2294

Elevacién [m]

0.6147

0.0000
0 0.1 0.2 0.3 0.4 0.5 0.6

Contenido volumétrico de agua 6 [-]

Dia210 e====- Entrada de Aire

Dia 140

Figura 9.19. Variacioén del contenido volumétrico de agua depositacion 3 - Ciclo de 14
dias por celda.

Tabla 9.28. Resumen contenido de agua depositacion 3 - Ciclo 14 dias por celda.

‘ Hagua inicial [m] ‘ Hevaporado [m] ‘ Hinfiltrado [m] ‘ Hrehumectado [m] ‘ Hagua final [m] ‘ Error [%]

Cl| 0266 | - | - . 0005 | 0271 | 0.000
C2| 0243 | - . 0005 | 0011 | 0249 | -0.046
c3| 0313 | 0054 | 0011 | - | 0243 | 1.645
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9.3.4. Depositacién 4 — Operacion 14 dias por celda

Tabla 9.29. Condicion inicial depositacion 4 - Ciclo de 14 dias por celda.

X [m]

o

O O OO OO0 0O0O0O00O0O0O0O0O0O OO0 OO0 OO0 OLOOLOOO OoOOoOo o oo o

Y [m]

2.4588
2.4464
2.4342
2.4220
2.4098
2.3976
2.3854
2.3731
2.3608
2.3486
2.3363
2.3240
2.3117
2.2994
2.2871
2.2748
2.2626
2.2503
2.2380
2.2257
2.2134
2.2011
2.1888
2.1765
2.1642
2.1519
2.1396
2.1272
2.1149
2.1026
2.0903
2.0780
2.0657
2.0534
2.0411
2.0288

Succioén [kPa]

PWP [m]

0.0000
-0.0008
-0.0061
-0.0122
-0.0209
-0.0308
-0.0418
-0.0520
-0.0622
-0.0724
-0.0837
-0.0949
-0.1071
-0.1173
-0.1276
-0.1378
-0.1449
-0.1531
-0.1633
-0.1735
-0.1837
-0.1990
-0.2092
-0.2214
-0.2296
-0.2398
-0.2500
-0.2602
-0.2704
-0.2796
-0.2888
-0.3000
-0.3061
-0.3194
-0.3265
-0.3367

SWCC

SWCC1




X [m]

o

O O O OO OO0 O0O0O00O0O0O00OO0O0O00O0O0O0O0O0O0OO0OO0O0O0OO0OO0OO0OOLOOLOOLOOOOOOOOo o oo

Y [m]

2.0165
2.0042
1.9919
1.9795
1.9672
1.9549
1.9426
1.9303
1.9180
1.9057
1.8934
1.8811
1.8687
1.8564
1.8442
1.8441
1.8416
1.8391
1.8366
1.8341
1.8316
1.8291
1.8266
1.8241
1.8216
1.8191
1.8166
1.8141
1.8116
1.8091
1.8066
1.8041
1.8016
1.7991
1.7966
1.7941
1.7916
1.7891
1.7866
1.7841

Succién [kPa]

3.38
3.47
3.55
3.67
3.73
3.80
3.90
4.00
4.08
4.16
4.24
4.32
4.38
4.44
4.50
-194,635.42
-184,681.43
-175,357.02
-166,588.42
-158,313.95
-150,481.48
-143,046.63
-135,971.30
-129,222.53
-122,771.63
-116,593.51
-110,666.05
-104,969.67
-99,486.99
-94,202.46
-89,102.12
-84,173.43
-79,405.03
-74,786.61
-70,308.80
-65,963.01
-61,741.39
-57,636.71
-53,642.27
-49,751.89

PWP [m]

-0.3449
-0.3541
-0.3622
-0.3745
-0.3806
-0.3878
-0.3980
-0.4082
-0.4163
-0.4245
-0.4327
-0.4408
-0.4469
-0.4531
-0.4592
-19,860.7571
-18,845.0439
-17,893.5735
-16,998.8184
-16,154.4847
-15,355.2531
-14,596.5949
-13,874.6224
-13,185.9724
-12,527.7173
-11,897.2969
-11,292.4541
-10,711.1908
-10,151.7339
-9,612.4954
-9,092.0533
-8,589.1255
-8,102.5539
-7,631.2867
-7,174.3670
-6,730.9195
-6,300.1422
-5,881.2967
-5,473.7014
-5,076.7238

SWCC

SWCC 4
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X [m]

o

O O O OO OO0 00000 0000000000000 OLOOOLOOOOLOOOOOoOOo oo

Y [m]

1.7816
1.7791
1.7766
1.7741
1.7716
1.7691
1.7666
1.7641
1.7616
1.7591
1.7566
1.7541
1.7516
1.7491
1.7466
1.7441
1.7417
1.7392
1.7367
1.7342
1.7317
1.7292
1.7267
1.7242
1.7217
1.7192
1.7167
1.7142
1.7117
1.7092
1.7067
1.7042
1.7017
1.6992
1.6967
1.6942
1.6917
1.6892
1.6867
1.6842

Succién [kPa]

-45,959.80
-42,260.59
-38,649.20
-35,120.80
-31,670.80
-28,294.75
-24,988.30
-21,747.07
-18,566.57
-15,441.95
-12,367.67
-9,336.75
-6,339.08
-3,355.76
-323.36
-98.56
-68.06
-54.19
-45.88
-40.19
-35.97
-32.66
-29.97
-27.70
-25.75
-24.04
-22.51
-21.14
-19.90
-18.77
-17.73
-16.78
-15.91
-15.11
-14.36
-13.68
-13.05
-12.46
-11.92
-11.42

PWP [m]

-4,689.7755
-4,312.3054
-3,943.7956
-3,583.7548
-3,231.7139
-2,887.2193
-2,549.8262
-2,219.0890
-1,894.5482
-1,575.7092
-1,262.0066
-952.7294
-646.8453
-342.4249
-32.9955
-10.0570
-6.9449
-5.5293
-4.6819
-4.1013
-3.6703
-3.3329
-3.0579
-2.8267
-2.6275
-2.4527
-2.2971
-2.1571
-2.0304
-1.9149
-1.8093
-1.7124
-1.6234
-1.5413
-1.4657
-1.3959
-1.3314
-1.2718
-1.2166
-1.1655

SWCC

SWCC 3

SWCC 2
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X [m]

o
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Y [m]

1.6817
1.6792
1.6767
1.6742
1.6717
1.6692
1.6667
1.6642
1.6617
1.6592
1.6567
1.6542
1.6517
1.6492
1.6467
1.6442
1.6417
1.6392
1.6367
1.6342
1.6317
1.6292
1.6267
1.6242
1.6217
1.6192
1.6167
1.6142
1.6117
1.6092
1.6067
1.6042
1.6017
1.5992
1.5967
1.5942
1.5917
1.5892
1.5867
1.5842

Succién [kPa]

PWP [m]

-1.1180
-1.0740
-1.0330
-0.9948
-0.9592
-0.9260
-0.8949
-0.8657
-0.8384
-0.8127
-0.7885
-0.7658
-0.7444
-0.7242
-0.7051
-0.6870
-0.6700
-0.6538
-0.6385
-0.6240
-0.6102
-0.5971
-0.5847
-0.5728
-0.5616
-0.5508
-0.5406
-0.5309
-0.5216
-0.5128
-0.5044
-0.4963
-0.4887
-0.4814
-0.4744
-0.4678
-0.4615
-0.4554
-0.4497
-0.4442

SWCC

SWCC1




X [m]

o

O O O OO OO0 O0O0O00O00O0O0O0O0O0O0O0O00O0O0O0O00O0O0O00OOO0OOOOLOOLOOLOOLOOOOoOo oo oo

Y [m]

1.5817
1.5792
1.5767
1.5742
1.5717
1.5692
1.5667
1.5642
1.5617
1.5592
1.5567
1.5542
1.5517
1.5492
1.5467
1.5442
1.5417
1.5392
1.5368
1.5343
1.5318
1.5293
1.5268
1.5243
1.5218
1.5193
1.5168
1.5143
1.5118
1.5093
1.5068
1.5043
1.5018
1.4993
1.4968
1.4943
1.4918
1.4893
1.4868
1.4843

Succién [kPa]

-4.30
-4.25
-4.21
-4.16
-4.12
-4.08
-4.04
-4.01
-3.97
-3.94
-3.91
-3.88
-3.85
-3.82
-3.80
-3.78
-3.76
-3.74
-3.72
-3.70
-3.69
-3.67
-3.66
-3.65
-3.64
-3.63
-3.62
-3.61
-3.61
-3.60
-3.60
-3.60
-3.60
-3.60
-3.60
-3.60
-3.61
-3.61
-3.62
-3.63

PWP [m]

-0.4389
-0.4339
-0.4292
-0.4247
-0.4204
-0.4163
-0.4124
-0.4087
-0.4052
-0.4019
-0.3987
-0.3957
-0.3929
-0.3903
-0.3878
-0.3855
-0.3833
-0.3813
-0.3794
-0.3776
-0.3760
-0.3746
-0.3732
-0.3720
-0.3709
-0.3700
-0.3692
-0.3685
-0.3679
-0.3675
-0.3672
-0.3670
-0.3670
-0.3670
-0.3672
-0.3675
-0.3680
-0.3686
-0.3693
-0.3701

SWCC
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X [m]

o
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Y [m]

1.4818
1.4793
1.4768
1.4743
1.4718
1.4693
1.4668
1.4643
1.4618
1.4593
1.4568
1.4543
1.4518
1.4493
1.4468
1.4443
1.4418
1.4393
1.4368
1.4343
1.4318
1.4293
1.4268
1.4243
1.4218
1.4193
1.4168
1.4143
1.4118
1.4093
1.4068
1.4043
1.4018
1.3993
1.3968
1.3943
1.3918
1.3893
1.3868
1.3843

Succién [kPa]

-3.64
-3.65
-3.66
-3.67
-3.69
-3.70
-3.72
-3.74
-3.76
-3.78
-3.81
-3.83
-3.86
-3.88
-3.91
-3.95
-3.98
-4.01
-4.05
-4.09
-4.13
-4.17
-4.22
-4.27
-4.32
-4.37
-4.42
-4.48
-4.54
-4.60
-4.66
-4.73
-4.80
-4.88
-4.95
-5.04
-5.12
-5.21
-5.30
-5.40

PWP [m]

-0.3711
-0.3722
-0.3734
-0.3748
-0.3763
-0.3779
-0.3797
-0.3816
-0.3837
-0.3859
-0.3883
-0.3908
-0.3935
-0.3964
-0.3995
-0.4027
-0.4061
-0.4096
-0.4134
-0.4174
-0.4215
-0.4259
-0.4305
-0.4353
-0.4404
-0.4457
-0.4512
-0.4570
-0.4630
-0.4694
-0.4760
-0.4829
-0.4902
-0.4977
-0.5056
-0.5138
-0.5224
-0.5314
-0.5408
-0.5506

SWCC

SWCC 2
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X [m]

o
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Y [m]

1.3818
1.3793
1.3768
1.3743
1.3718
1.3693
1.3668
1.3643
1.3618
1.3593
1.3568
1.3543
1.3518
1.3493
1.3468
1.3443
1.3418
1.3393
1.3368
1.3343
1.3319
1.3294
1.3269
1.3244
1.3219
1.3194
1.3169
1.3144
1.3119
1.3094
1.3069
1.3044
1.3019
1.2994
1.2969
1.2944
1.2919
1.2894
1.2869
1.2844

Succién [kPa]

-5.50
-5.60
-5.71
-5.82
-5.94
-6.07
-6.20
-6.33
-6.47
-6.62
-6.78
-6.94
-7.11
-7.28
-1.47
-7.66
-7.87
-8.08
-8.30
-8.53
-8.78
-9.03
-9.30
-9.59
-0.88
-10.19
-10.52
-10.86
-11.22
-11.60
-11.99
-12.41
-12.85
-13.31
-13.79
-14.29
-14.82
-15.38
-15.96
-16.57

PWP [m]

-0.5608
-0.5715
-0.5826
-0.5942
-0.6064
-0.6190
-0.6323
-0.6461
-0.6605
-0.6756
-0.6914
-0.7079
-0.7252
-0.7432
-0.7621
-0.7819
-0.8026
-0.8243
-0.8470
-0.8708
-0.8957
-0.9219
-0.9493
-0.9781
-1.0083
-1.0400
-1.0733
-1.1082
-1.1449
-1.1835
-1.2239
-1.2664
-1.3110
-1.3578
-1.4070
-1.4585
-1.5125
-1.5691
-1.6283
-1.6904

SWCC
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X [m]

o

O OO OO OO0 0O00O0O0O00OO0O0O00O0O0O0O0OO0O0OO0O00O0O0OO0ODO0ODO0OO0OOOOLOOLOOLOOOO O o oo

Y [m]

1.2819
1.2794
1.2769
1.2744
1.2719
1.2694
1.2669
1.2644
1.2619
1.2594
1.2569
1.2544
1.2519
1.2494
1.2469
1.2444
1.2419
1.2394
1.2369
1.2344
1.2319
1.2294
1.2269
1.2244
1.2219
1.2194
1.2169
1.2144
1.2119
1.2094
1.2069
1.2044
1.2019
1.1994
1.1969
1.1944
1.1919
1.1894
1.1869
1.1844

Succién [kPa]

-17.20
-17.87
-18.57
-19.30
-20.07
-20.87
-21.71
-22.60
-23.54
-24.52
-25.57
-26.67
-27.85
-29.10
-30.44
-31.87
-33.42
-35.09
-36.90
-38.87
-41.02
-43.39
-43.37
-43.35
-43.33
-43.32
-43.30
-43.28
-43.26
-43.24
-43.22
-43.21
-43.19
-43.17
-43.15
-43.13
-43.11
-43.09
-43.07
-43.05

PWP [m]

-1.7554
-1.8234
-1.8946
-1.9693
-2.0475
-2.1296
-2.2158
-2.3064
-2.4018
-2.5025
-2.6089
-2.7217
-2.8415
-2.9693
-3.1059
-3.2525
-3.4103
-3.5807
-3.7654
-3.9664
-4.1861
-4.4272
-4.4254
-4.4236
-4.4218
-4.4200
-4.4182
-4.4163
-4.4144
-4.4126
-4.4107
-4.4088
-4.4069
-4.4049
-4.4030
-4.4011
-4.3991
-4.3972
-4.3952
-4.3932

SWCC

SWCC 3

SWCC 4
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X [m]
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Y [m]

1.1819
1.1794
1.1769
1.1744
1.1720
1.1695
1.1670
1.1645
1.1620
1.1595
1.1570
1.1545
1.1520
1.1495
1.1470
1.1445
1.1420
1.1395
1.1370
1.1345
1.1320
1.1295
1.1270
1.1245
1.1220
1.1195
1.1170
1.1145
1.1120
1.1095
1.1070
1.1045
1.1020
1.0995
1.0970
1.0945
1.0920
1.0895
1.0870
1.0845

Succién [kPa]

-43.03
-43.01
-42.99
-42.97
-42.95
-42.93
-42.91
-42.89
-42.87
-42.85
-42.83
-42.81
-42.79
-42.77
-42.75
-42.73
-42.71
-42.68
-42.66
-42.64
-42.62
-42.60
-42.58
-42.55
-42.53
-42.51
-42.49
-42.46
-42.44
-42.42
-42.39
-42.37
-42.35
-42.32
-42.30
-42.27
-42.25
-42.23
-42.20
-42.18

PWP [m]

-4.3912
-4.3892
-4.3872
-4.3851
-4.3831
-4.3810
-4.3790
-4.3769
-4.3748
-4.3727
-4.3706
-4.3685
-4.3663
-4.3642
-4.3620
-4.3599
-4.3577
-4.3555
-4.3533
-4.3511
-4.3489
-4.3466
-4.3444
-4.3421
-4.3399
-4.3376
-4.3353
-4.3330
-4.3306
-4.3282
-4.3258
-4.3234
-4.3210
-4.3186
-4.3162
-4.3138
-4.3114
-4.3090
-4.3065
-4.3041

SWCC
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X [m]
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Y [m]

1.0820
1.0795
1.0770
1.0745
1.0720
1.0695
1.0670
1.0645
1.0620
1.0595
1.0570
1.0545
1.0520
1.0495
1.0470
1.0445
1.0420
1.0395
1.0370
1.0345
1.0320
1.0295
1.0270
1.0245
1.0220
1.0195
1.0170
1.0145
1.0120
1.0095
1.0070
1.0045
1.0020
0.9995
0.9970
0.9945
0.9920
0.9895
0.9870
0.9845

Succién [kPa]

-42.16
-42.13
-42.11
-42.08
-42.06
-42.03
-42.01
-41.99
-41.96
-41.94
-41.91
-41.89
-41.86
-41.83
-41.81
-41.78
-41.76
-41.73
-41.71
-41.68
-41.65
-41.63
-41.60
-41.58
-41.55
-41.52
-41.50
-41.47
-41.44
-41.42
-41.39
-41.36
-41.33
-41.31
-41.28
-41.25
-41.22
-40.04
-38.89
-37.77

PWP [m]

-4.3016
-4.2992
-4.2967
-4.2942
-4.2917
-4.2892
-4.2867
-4.2842
-4.2817
-4.2791
-4.2766
-4.2740
-4.2714
-4.2688
-4.2662
-4.2636
-4.2610
-4.2584
-4.2558
-4.2531
-4.2504
-4.2478
-4.2451
-4.2424
-4.2397
-4.2370
-4.2343
-4.2315
-4.2288
-4.2260
-4.2233
-4.2205
-4.2177
-4.2149
-4.2121
-4.2093
-4.2065
-4.0855
-3.9680
-3.8542

SWCC

SWCC 3
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X [m]
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Y [m]

0.9820
0.9795
0.9770
0.9745
0.9720
0.9695
0.9670
0.9645
0.9620
0.9595
0.9570
0.9545
0.9520
0.9495
0.9470
0.9445
0.9420
0.9395
0.9370
0.9345
0.9320
0.9295
0.9270
0.9245
0.9220
0.9195
0.9170
0.9145
0.9120
0.9095
0.9070
0.9045
0.9020
0.8995
0.8970
0.8945
0.8920
0.8895
0.8870
0.8846

Succién [kPa]

-36.69
-35.66
-34.66
-33.71
-32.79
-31.92
-31.08
-30.28
-29.52
-28.78
-28.09
-27.42
-26.78
-26.17
-25.58
-25.02
-24.48
-23.97
-23.48
-23.00
-22.55
-22.11
-21.70
-21.29
-20.91
-20.54
-20.19
-19.85
-19.52
-19.21
-18.92
-18.63
-18.36
-18.10
-17.85
-17.61
-17.38
-17.17
-16.96
-16.77

PWP [m]

-3.7443
-3.6385
-3.5369
-3.4395
-3.3461
-3.2568
-3.1714
-3.0898
-3.0118
-2.9372
-2.8659
-2.7978
-2.7326
-2.6702
-2.6105
-2.5533
-2.4985
-2.4459
-2.3956
-2.3473
-2.3009
-2.2565
-2.2139
-2.1730
-2.1337
-2.0961
-2.0600
-2.0255
-1.9923
-1.9606
-1.9302
-1.9011
-1.8733
-1.8467
-1.8213
-1.7971
-1.7739
-1.7518
-1.7308
-1.7108

SWCC

SWCC 2
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X [m]
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Y [m]

0.8821
0.8796
0.8771
0.8746
0.8721
0.8696
0.8671
0.8646
0.8621
0.8596
0.8571
0.8546
0.8521
0.8496
0.8471
0.8446
0.8421
0.8396
0.8371
0.8346
0.8321
0.8296
0.8271
0.8246
0.8221
0.8196
0.8171
0.8146
0.8121
0.8096
0.8071
0.8046
0.8021
0.7996
0.7971
0.7946
0.7921
0.7896
0.7871
0.7846

Succién [kPa]

-16.58
-16.40
-16.23
-16.07
-15.92
-15.78
-15.64
-15.51
-15.39
-15.28
-15.17
-15.07
-14.97
-14.88
-14.80
-14.72
-14.65
-14.58
-14.52
-14.46
-14.41
-14.36
-14.31
-14.27
-14.23
-14.20
-14.16
-14.13
-14.11
-14.08
-14.06
-14.04
-14.02
-14.00
-13.98
-13.97
-13.95
-13.94
-13.92
-13.91

PWP [m]

-1.6917
-1.6736
-1.6564
-1.6400
-1.6245
-1.6099
-1.5960
-1.5829
-1.5705
-1.5589
-1.5479
-1.5376
-1.5279
-1.5188
-1.5103
-1.5024
-1.4950
-1.4881
-1.4817
-1.4758
-1.4703
-1.4652
-1.4606
-1.4563
-1.4523
-1.4487
-1.4454
-1.4423
-1.4396
-1.4370
-1.4347
-1.4325
-1.4305
-1.4287
-1.4269
-1.4253
-1.4237
-1.4222
-1.4207
-1.4192

SWCC
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X [m]

o

O O O OO OO0 O0O0O00O00O0O0O0O0O0O0O0O00O0O0O0O00O0O0O00OOO0OOOOLOOLOOLOOLOOOOoOo oo oo

Y [m]

0.7821
0.7796
0.7771
0.7746
0.7721
0.7696
0.7671
0.7646
0.7621
0.7596
0.7571
0.7546
0.7521
0.7496
0.7471
0.7446
0.7421
0.7396
0.7371
0.7346
0.7321
0.7296
0.7271
0.7246
0.7221
0.7196
0.7172
0.7147
0.7122
0.7097
0.7072
0.7047
0.7022
0.6997
0.6972
0.6947
0.6922
0.6897
0.6872
0.6847

Succién [kPa]

-13.89
-13.88
-13.85
-13.83
-13.80
-13.78
-13.75
-13.73
-13.71
-13.68
-13.66
-13.63
-13.61
-13.58
-13.56
-13.53
-13.51
-13.49
-13.46
-13.44
-13.41
-13.39
-13.36
-13.34
-13.31
-13.29
-13.26
-13.24
-13.22
-13.19
-13.17
-13.14
-13.12
-13.09
-13.07
-13.04
-13.02
-13.00
-12.97
-12.95

PWP [m]

-1.4176
-1.4161
-1.4136
-1.4111
-1.4086
-1.4061
-1.4036
-1.4011
-1.3986
-1.3961
-1.3936
-1.3911
-1.3886
-1.3861
-1.3836
-1.3811
-1.3786
-1.3761
-1.3736
-1.3711
-1.3686
-1.3661
-1.3636
-1.3611
-1.3586
-1.3561
-1.3536
-1.3511
-1.3486
-1.3460
-1.3435
-1.3410
-1.3385
-1.3360
-1.3335
-1.3310
-1.3285
-1.3260
-1.3235
-1.3210

SWCC
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X [m]

o

O OO OO OO0 0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0O00O0O0O0O0OO0OO0ODO0OOOOLOOOLOOOOOOooOooo

Y [m]

0.6822
0.6797
0.6772
0.6747
0.6722
0.6697
0.6672
0.6647
0.6622
0.6597
0.6572
0.6547
0.6522
0.6497
0.6472
0.6447
0.6422
0.6397
0.6372
0.6347
0.6322
0.6297
0.6272
0.6247
0.6222
0.6197
0.6172
0.6164
0.6155
0.6147
0.6121
0.6096
0.6070
0.6045
0.6019
0.5994
0.5968
0.5943
0.5917
0.5892

Succién [kPa]

-12.92
-12.90
-12.87
-12.85
-12.82
-12.80
-12.77
-12.75
-12.72
-12.70
-12.68
-12.65
-12.63
-12.60
-12.58
-12.55
-12.53
-12.50
-12.48
-12.45
-12.43
-12.41
-12.38
-12.36
-12.33
-12.31
-12.28
-12.27
-12.27
-12.26
-12.23
-12.21
-12.18
-12.16
-12.13
-12.11
-12.08
-12.06
-12.03
-12.00

PWP [m]

-1.3185
-1.3160
-1.3135
-1.3110
-1.3085
-1.3060
-1.3035
-1.3010
-1.2985
-1.2960
-1.2935
-1.2909
-1.2884
-1.2859
-1.2834
-1.2809
-1.2784
-1.2759
-1.2734
-1.2709
-1.2684
-1.2658
-1.2633
-1.2608
-1.2583
-1.2558
-1.2533
-1.2525
-1.2516
-1.2508
-1.2482
-1.2456
-1.2430
-1.2405
-1.2379
-1.2353
-1.2327
-1.2301
-1.2276
-1.2250

SWCC

SWCC 3

SWCC 4
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X [m]

o

O O O OO OO0 O0O0O00O00O0O0O0O0O0O0O0O00O0O0O0O00O0O0O00OOO0OOOOLOOLOOLOOLOOOOoOo oo oo

Y [m]

0.5866
0.5841
0.5815
0.5790
0.5764
0.5738
0.5713
0.5687
0.5662
0.5636
0.5611
0.5585
0.5560
0.5534
0.5509
0.5483
0.5458
0.5432
0.5407
0.5381
0.5355
0.5330
0.5304
0.5279
0.5253
0.5228
0.5202
0.5177
0.5151
0.5126
0.5100
0.5075
0.5049
0.5024
0.4998
0.4973
0.4947
0.4921
0.4896
0.4870

Succién [kPa]

-11.98
-11.95
-11.93
-11.90
-11.88
-11.85
-11.83
-11.80
-11.78
-11.75
-11.73
-11.70
-11.68
-11.65
-11.63
-11.60
-11.57
-11.55
-11.52
-11.50
-11.47
-11.45
-11.42
-11.40
-11.37
-11.35
-11.32
-11.30
-11.27
-11.25
-11.22
-11.20
-11.17
-11.14
-11.12
-11.09
-11.07
-11.04
-11.02
-10.99

PWP [m]

-1.2224
-1.2198
-1.2172
-1.2147
-1.2121
-1.2095
-1.2069
-1.2043
-1.2018
-1.1992
-1.1966
-1.1940
-1.1914
-1.1888
-1.1863
-1.1837
-1.1811
-1.1785
-1.1759
-1.1734
-1.1708
-1.1682
-1.1656
-1.1630
-1.1604
-1.1579
-1.1553
-1.1527
-1.1501
-1.1475
-1.1449
-1.1424
-1.1398
-1.1372
-1.1346
-1.1320
-1.1294
-1.1269
-1.1243
-1.1217

SWCC
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X [m]

o
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Y [m]

0.4845
0.4819
0.4794
0.4768
0.4743
0.4717
0.4692
0.4666
0.4641
0.4615
0.4590
0.4564
0.4538
0.4513
0.4487
0.4462
0.4436
0.4411
0.4385
0.4360
0.4334
0.4309
0.4283
0.4258
0.4232
0.4207
0.4181
0.4155
0.4130
0.4104
0.4079
0.4053
0.4028
0.4002
0.3977
0.3951
0.3926
0.3900
0.3875
0.3849

Succién [kPa]

-10.97
-10.94
-10.92
-10.89
-10.87
-10.84
-10.82
-10.79
-10.76
-10.74
-10.71
-10.69
-10.66
-10.64
-10.61
-10.59
-10.56
-10.54
-10.51
-10.49
-10.46
-10.44
-10.41
-10.38
-10.36
-10.33
-10.31
-10.28
-10.26
-10.23
-10.21
-10.18
-10.16
-10.13
-10.11
-10.08
-10.05
-10.03
-10.00
-9.98

PWP [m]

-1.1191
-1.1165
-1.1139
-1.1114
-1.1088
-1.1062
-1.1036
-1.1010
-1.0984
-1.0958
-1.0933
-1.0907
-1.0881
-1.0855
-1.0829
-1.0803
-1.0777
-1.0751
-1.0726
-1.0700
-1.0674
-1.0648
-1.0622
-1.0596
-1.0570
-1.0545
-1.0519
-1.0493
-1.0467
-1.0441
-1.0415
-1.0389
-1.0363
-1.0337
-1.0312
-1.0286
-1.0260
-1.0234
-1.0208
-1.0182

SWCC

222



X [m]

o

O O O OO OO0 0000000000000 O0OO0O0O0O0O0O0O0ODOLOOLOOLOOOLOOOOLOOOoOooo

Y [m]

0.3824
0.3798
0.3773
0.3748
0.3723
0.3698
0.3673
0.3648
0.3623
0.3598
0.3573
0.3548
0.3523
0.3498
0.3473
0.3448
0.3423
0.3398
0.3373
0.3348
0.3323
0.3298
0.3273
0.3248
0.3223
0.3198
0.3173
0.3148
0.3123
0.3098
0.3073
0.3048
0.3023
0.2998
0.2973
0.2948
0.2923
0.2898
0.2873
0.2848

Succién [kPa]

-9.95
-9.93
-9.90
-9.88
-9.85
-9.83
-9.80
-9.78
-9.76
-9.73
-9.71
-9.68
-9.66
-9.63
-9.61
-0.58
-9.56
-9.53
-9.51
-0.48
-9.46
-90.44
-0.41
-9.39
-9.36
-90.34
-0.31
-9.29
-9.26
-0.24
-0.21
-9.19
-9.16
-0.14
-0.12
-9.09
-9.07
-90.04
-0.02
-8.99

PWP [m]

-1.0156
-1.0130
-1.0105
-1.0080
-1.0055
-1.0030
-1.0005
-0.9980
-0.9954
-0.9929
-0.9904
-0.9879
-0.9854
-0.9829
-0.9804
-0.9778
-0.9753
-0.9728
-0.9703
-0.9678
-0.9653
-0.9628
-0.9603
-0.9577
-0.9552
-0.9527
-0.9502
-0.9477
-0.9452
-0.9427
-0.9402
-0.9377
-0.9352
-0.9326
-0.9301
-0.9276
-0.9251
-0.9226
-0.9201
-0.9176

SWCC

SWCC 3

SWCC 2
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X [m]

o

O O O OO OO0 O0O0O00O00O0O0O0O0O0O0O0O00O0O0O0O00O0O0O00OOO0OOOOLOOLOOLOOLOOOOoOo oo oo

Y [m]

0.2823
0.2798
0.2773
0.2748
0.2723
0.2698
0.2673
0.2648
0.2624
0.2599
0.2574
0.2549
0.2524
0.2499
0.2474
0.2449
0.2424
0.2399
0.2374
0.2349
0.2324
0.2299
0.2274
0.2249
0.2224
0.2199
0.2174
0.2149
0.2124
0.2099
0.2074
0.2049
0.2024
0.1999
0.1974
0.1949
0.1924
0.1899
0.1874
0.1849

Succién [kPa]

-8.97
-8.94
-8.92
-8.89
-8.87
-8.84
-8.82
-8.80
-8.77
-8.75
-8.72
-8.70
-8.67
-8.65
-8.62
-8.60
-8.57
-8.55
-8.52
-8.50
-8.47
-8.45
-8.43
-8.40
-8.38
-8.35
-8.33
-8.30
-8.28
-8.25
-8.23
-8.20
-8.18
-8.15
-8.13
-8.11
-8.08
-8.00
-7.91
-7.83

PWP [m]

-0.9151
-0.9125
-0.9100
-0.9075
-0.9050
-0.9025
-0.9000
-0.8975
-0.8950
-0.8924
-0.8899
-0.8874
-0.8849
-0.8824
-0.8799
-0.8774
-0.8749
-0.8723
-0.8698
-0.8673
-0.8648
-0.8623
-0.8598
-0.8573
-0.8547
-0.8522
-0.8497
-0.8472
-0.8447
-0.8422
-0.8396
-0.8371
-0.8346
-0.8321
-0.8296
-0.8271
-0.8245
-0.8160
-0.8074
-0.7988

SWCC
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X [m]

o

O O O O OO0 O0O0O0O 0000000000000 0O0O0OO0OOOO0OOLOOLOOLOOOOLOOO oo oo

Y [m]

0.1824
0.1799
0.1774
0.1749
0.1724
0.1699
0.1674
0.1649
0.1624
0.1599
0.1574
0.1549
0.1524
0.1499
0.1474
0.1449
0.1424
0.1399
0.1374
0.1349
0.1324
0.1299
0.1274
0.1249
0.1224
0.1199
0.1174
0.1149
0.1124
0.1099
0.1074
0.1049
0.1024
0.0999
0.0974
0.0950
0.0925
0.0900
0.0875
0.0850

Succién [kPa]

-7.75
-7.66
-7.58
-7.50
-7.41
-7.33
-71.25
-7.17
-7.09
-7.01
-6.93
-6.86
-6.78
-6.70
-6.63
-6.55
-6.48
-6.40
-6.33
-6.26
-6.19
-6.12
-6.05
-5.98
-5.91
-5.85
-5.78
-5.72
-5.66
-5.59
-5.53
-5.47
-5.41
-5.35
-5.29
-5.24
-5.18
-5.13
-5.07
-5.02

PWP [m]

-0.7903
-0.7818
-0.7734
-0.7649
-0.7566
-0.7483
-0.7400
-0.7318
-0.7236
-0.7155
-0.7075
-0.6995
-0.6917
-0.6839
-0.6761
-0.6685
-0.6609
-0.6534
-0.6460
-0.6387
-0.6315
-0.6244
-0.6173
-0.6104
-0.6035
-0.5968
-0.5901
-0.5835
-0.5771
-0.5707
-0.5644
-0.5582
-0.5522
-0.5462
-0.5403
-0.5345
-0.5288
-0.5232
-0.5177
-0.5123

SWCC
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X [m]

o

O O OO OO0 OO0 0O0O000O00O0O0O0O0OO0O0O0OO0OO0O0OO0OOLOOOOLOOOOOoOOoOooo

Y [m]

0.0825
0.0800
0.0775
0.0750
0.0725
0.0700
0.0675
0.0650
0.0625
0.0600
0.0575
0.0550
0.0525
0.0500
0.0475
0.0450
0.0425
0.0400
0.0375
0.0350
0.0325
0.0300
0.0275
0.0250
0.0225
0.0200
0.0175
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succién [kPa]

-4.97
-4.92
-4.87
-4.82
-4.77
-4.72
-4.68
-4.63
-4.59
-4.54
-4.50
-4.46
-4.42
-4.38
-4.34
-4.30
-4.26
-4.23
-4.19
-4.15
-4.12
-4.09
-4.05
-4.02
-3.99
-3.96
-3.93
-3.90
-3.87
-3.85
-3.82
-3.79
-3.77
-3.74

PWP [m]

-0.5070
-0.5018
-0.4967
-0.4917
-0.4868
-0.4820
-0.4773
-0.4726
-0.4681
-0.4636
-0.4593
-0.4550
-0.4508
-0.4467
-0.4427
-0.4388
-0.4349
-0.4312
-0.4275
-0.4239
-0.4204
-0.4170
-0.4136
-0.4104
-0.4072
-0.4041
-0.4010
-0.3981
-0.3952
-0.3924
-0.3896
-0.3869
-0.3843
-0.3818

SWCC

SWCC1
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Figura 9.20. Variacioén del contenido volumétrico de agua depositacion 4 - Ciclo de 14
dias por celda.

Tabla 9.30. Resumen contenido de agua depositacion 4 - Ciclo 14 dias por celda.

Hagua inicial [M] | Hevaporado [M] | Hinfiltrado [M] | Hrehumectado [M] | Hagua finat [M] | Error [%]

CiL| 0271 | - | - . 0001 | 0270 | 0.152
C2| 0249 | - ' 0001 | 0009 | 0259 | -0.152
C3| 0243 | - ' 0009 | 0011 | 0246 | -0.046
C4| 0313 | 0054 | 0011 | - | 0243 | 1.645
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La evolucién de las columnas de relave moderadas en SEEP/W para la operacion del
tranque de 14 dias por celda se presenta en la Figura 9.21Figura 9.16. Aqui, se tiene en
azul lo modelado con la familia de SWCC 1, en rojo la familia SWCC 2, en gris la familia
SWCC 3 y en naranjo la familia SWCC 4; ademas, cada division en elevacion
corresponde a una capa depositada.

2459 — 2459 — 2459 — 2459
1844 — 1844 — 1.844 1844
E E E E
S & 5 5
S 1229 — 'S 1.229 ‘S 1.229 ‘S 1.229
© @ © o
> > > >
o o ) o
w w w w
0615 0615 0615 0.615
0-000 0-000 0000 0000
Depositacion 1 Depositacion 2 Depositacion 3 Depositacion 4

Figura 9.21. Evolucion de modelacion del ciclo de depositacion de 14 dias por celda.
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9.4. Resultados de analisis de elementos finitos para operacion de 28 dias por
celda

9.4.1. Depositacion 1 — Operacion 28 dias por celda

Tabla 9.31. Condicion inicial depositacion 1 - Ciclo de 28 dias por celda.

X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 1.2000 | 1.259 | 0.4698 | 0.000001 |  0.0000
0.0000 | 1.1750 | 1210 | 04515 | 004 | -0.0041
0.0000 | 1.1510 | 1.170 |  0.4366 | 0.2 | -0.0204
0.0000 | 1.1280 | 1.139 |  0.4250 | 0.4 | -0.0408
0.0000 | 1.1040 | 1.117 |  0.4168 | 0.6 | -0.0612
0.0000 | 1.0810 | 1.100 |  0.4104 | 0.8 | -0.0816
0.0000 | 1.0570 | 1.086 |  0.4052 | 1 | -0.1020
0.0000 | 1.0330 | 1.073 |  0.4004 | 1.15 | -0.1173
0.0000 | 1.0090 | 1.062 |  0.3963 | 1.3 | -0.1327
0.0000 | 09855 | 1.052 |  0.3925 | 1.5 | -0.1531
0.0000 | 09616 | 1.043 | 0.3892 | 1.7 | -0.1735
0.0000 | 09377 | 1.035 |  0.3862 | 1.85 | -0.1888
0.0000 | 09137 | 1.028 |  0.3836 | 2 | -0.2041
0.0000 | 0.8898 | 1.020 |  0.3806 | 2.2 | -0.2245
0.0000 | 0.8658 | 1.014 | 03784 | 2.3 | -0.2347
0.0000 | 0.8418 | 1.007 |  0.3757 | 2.4 | -0.2449
0.0000 | 0.8178 | 1.001 | 03735 | 2.6 | -0.2653
0.0000 | 0.7938 | 0996 |  0.3715 | 2.8 | -0.2857
0.0000 | 0.7698 | 0.990 |  0.3695 | 3 | -0.3061
0.0000 | 0.7458 | 0985 |  0.3675 | 3.1 | -0.3163
0.0000 | 0.7218 | 0980 |  0.3657 | 3.2 | -0.3265
0.0000 | 0.6978 | 0975 |  0.3639 | 3.4 | -0.3469
0.0000 | 06738 | 0971 | 03622 | 3.6 | -0.3673
0.0000 | 0.6497 | 0966 |  0.3606 | 3.8 | -0.3878
0.0000 | 06257 | 0962 |  0.3590 | 3.9 | -0.3980
0.0000 | 0.6017 | 0958 |  0.3575 | 4 | -0.4082
0.0000 | 05776 | 0954 |  0.3560 | 4.05 | -0.4133
0.0000 | 05536 | 0950 |  0.3546 | 4.09 | -0.4173
0.0000 | 05295 | 0947 | 03532 | 4.2 | -0.4286
0.0000 | 05055 | 0943 |  0.3519 | 4.5 | -0.4592
0.0000 | 0.4814 | 0940 |  0.3506 | 4.6 | -0.4694
0.0000 | 0.4574 | 0936 |  0.3493 | 4.8 | -0.4898
0.0000 | 0.4333 | 0933 | 03481 | 4.9 | -0.5000
0.0000 | 0.4093 | 0930 |  0.3469 | 5.1 | -0.5204
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X [m] Y [m] €inicial [-] Winicial [-] Succion [kPa] PWP [m]
0.0000 | 0.3852 | 0.927 | 0.3457 | 5.15 | -0.5255
0.0000 | 0.3611 | 0.924 |  0.3446 | 5.2 | -0.5306
0.0000 | 0.3371 | 0921 | 0.3435 | 5.3 | -0.5408
0.0000 | 0.3130 | 0918 |  0.3424 | 5.4 | -0.5510
0.0000 | 0.2889 | 0915 |  0.3414 | 5.5 | -0.5612
0.0000 | 0.2649 | 0912 |  0.3403 | 5.8 | -0.5918
0.0000 | 0.2408 | 0.909 |  0.3393 | 5.9 | -0.6020
0.0000 | 0.2167 | 0907 | 0.3384 | 6 . -0.6122
0.0000 | 0.1926 | 0904 | 03374 | 6.05 . -0.6173
0.0000 | 0.1686 | 0.902 |  0.3364 | 6.1 | -0.6224
0.0000 | 0.1445 | 0.899 |  0.3355 | 6.2 | -0.6327
0.0000 | 0.1204 | 0.897 |  0.3346 | 6.4 | -0.6531
0.0000 | 0.0963 | 0.894 |  0.3337 | 6.5 | -0.6633
0.0000 | 0.0723 | 0.892 |  0.3328 | 6.6 . -0.6735
0.0000 | 0.0482 | 0.890 |  0.3320 | 6.8 . -0.6939
0.0000 | 0.0241 | 0.888 | 0.3312 | 7 . -0.7143
0.0000 | 00000 | 0.885 | 0.3303 | 7.05 | -0.7194
1.2000 1
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Figura 9.22. Variacion del contenido volumétrico de agua depositacion 1 - Ciclo de 28
dias por celda.
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Tabla 9.32. Resumen contenido de agua depositaciéon 1 - Ciclo 28 dias por celda.

Hagua inicial [m] ‘ Hevaporado [m] Hinfiltrado [m] Hrehumectado [m] Hagua final [m] Error [0/0]

Cl| 0598 | 0077 | - | - . 0514 | 0.748

9.4.2. Depositacion 2 — Operacion 28 dias por celda

Tabla 9.33. Condicion inicial depositacion 2 - Ciclo de 28 dias por celda.

X [m] Y [m] Succion [kPa] PWP [m] SWCC
0 | 24000 | 0.00 | 0.0000
0 . 23750 | 0.04 . -0.0041
0 . 23510 | 0.20 | -0.0204
0 23280 | 0.40 . -0.0408
0 23040 | 0.60 . -0.0612
0 | 22810 | 0.80 . -0.0816
0 | 22570 | 1.00 | -0.1020
0 | 22330 | 1.15 . -0.1173
0 | 22090 | 1.30 . -0.1327
0 . 21855 | 1.50 | -0.1531
0 . 21616 | 1.70 . -0.1735
0 21377 | 1.85 . -0.1888
0 . 21137 | 2.00 . -0.2041
0 . 20898 | 2.20 . -0.2245
0 | 2.0658 | 2.30 . -0.2347 SWCC 1
0 . 2.0418 | 2.40 . -0.2449
0 . 20178 | 2.60 . -0.2653
0 . 1.9938 | 2.80 | -0.2857
0 . 1.9698 | 3.00 . -0.3061
0 | 1.9458 | 3.10 . -0.3163
0 19218 | 3.20 . -0.3265
0 . 1.8978 | 3.40 | -0.3469
0 . 1.8738 | 3.60 . -0.3673
0 . 1.8497 | 3.80 | -0.3878
0 . 1.8257 | 3.90 | -0.3980
0 . 1.8017 | 4.00 | -0.4082
0 . 17776 | 4.05 | -0.4133
0 . 1.7536 | 4.09 . -0.4173
0 17295 | 4.20 | -0.4286
0 . 1.7055 | 4.50 | -0.4592
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Y [m]

1.6814
1.6574
1.6333
1.6093
1.5852
1.5611
1.5371
1.5130
1.4889
1.4649
1.4408
1.4167
1.3926
1.3686
1.3445
1.3204
1.2963
1.2723
1.2482
1.2241
1.2001
1.2000
1.1975
1.1950
1.1925
1.1900
1.1875
1.1850
1.1825
1.1800
1.1775
1.1750
1.1725
1.1700
1.1675
1.1650
1.1625
1.1600
1.1575
1.1550

Succion [kPa]

4.60
4.80
4.90
5.10
5.15
5.20
5.30
5.40
5.50
5.80
5.90
6.00
6.05
6.10
6.20
6.40
6.50
6.60
6.80
7.00
7.05
-199674.88
-192328.06
-185329.33
-178647.74
-172256.25
-166131.05
-160251.14
-154597.85
-149154.54
-143906.33
-138839.83
-133942.97
-129204.83
-124615.50
-120165.95
-115847.95
-111653.96
-107577.06
-103610.89

PWP [m]

-0.4694
-0.4898
-0.5000
-0.5204
-0.5255
-0.5306
-0.5408
-0.5510
-0.5612
-0.5918
-0.6020
-0.6122
-0.6173
-0.6224
-0.6327
-0.6531
-0.6633
-0.6735
-0.6939
-0.7143
-0.7194
-20374.9878
-19625.3122
-18911.1561
-18229.3612
-17577.1684
-16952.1480
-16352.1571
-15775.2908
-15219.8510
-14684.3194
-14167.3296
-13667.6500
-13184.1663
-12715.8673
-12261.8316
-11821.2194
-11393.2612
-10977.2510
-10572.5398

SWCC

SWCC 4
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Y [m]

1.1525
1.1500
1.1475
1.1450
1.1425
1.1400
1.1375
1.1350
1.1325
1.1300
1.1275
1.1250
1.1225
1.1200
1.1175
1.1150
1.1125
1.1100
1.1075
1.1050
1.1025
1.1000
1.0975
1.0950
1.0925
1.0900
1.0875
1.0850
1.0825
1.0800
1.0775
1.0750
1.0725
1.0700
1.0675
1.0650
1.0625
1.0600
1.0575
1.0550

Succion [kPa]

-99749.59
-95987.72
-92320.29
-88742.63
-85250.43
-81839.65
-78506.54
-75247.60
-72059.54
-68939.29
-65883.96
-62890.82
-59957.33
-57081.07
-54259.75
-51491.22
-48773.43
-46104.43
-43482.36
-40905.47
-38372.04
-35880.46
-33429.14
-31016.58
-28641.28
-26301.80
-23996.69
-21724.50
-19483.77
-17272.96
-15090.46
-12934.45
-10802.85
-8693.05
-6601.54
-4522.80
-2446.03
-349.53
-121.94
-85.01

PWP [m]

-10178.5291

-9794.6656
-9420.4377
-9055.3706
-8699.0231
-8350.9845
-8010.8715
-7678.3265
-7353.0145
-7034.6214
-6722.8526
-6417.4307
-6118.0948
-5824.5985
-5536.7090
-5254.2059
-4976.8803
-4704.5333
-4436.9758
-4174.0271
-3915.5142
-3661.2709
-3411.1369
-3164.9571
-2922.5800
-2683.8571
-2448.6415
-2216.7856
-1988.1395
-1762.5472
-1539.8426
-1319.8417
-1102.3312
-887.0462
-673.6266
-461.5107
-249.5950
-35.6662
-12.4430
-8.6750

SWCC
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Y [m]

1.0525
1.0500
1.0475
1.0450
1.0425
1.0400
1.0375
1.0350
1.0325
1.0300
1.0275
1.0250
1.0225
1.0200
1.0175
1.0150
1.0125
1.0100
1.0075
1.0050
1.0025
1.0000
0.9975
0.9950
0.9925
0.9900
0.9875
0.9850
0.9825
0.9800
0.9775
0.9750
0.9725
0.9700
0.9675
0.9650
0.9625
0.9600
0.9575
0.9550

Succion [kPa]

-68.05
-57.91
-50.99
-45.87
-41.89
-38.66
-35.98
-33.70
-31.73
-30.00
-28.45
-27.06
-25.80
-24.64
-23.58
-22.59
-21.66
-20.80
-20.00
-19.24
-18.53
-17.85
-17.22
-16.62
-16.05
-15.52
-15.01
-14.53
-14.07
-13.64
-13.23
-12.84
-12.47
-12.12
-11.78
-11.47
-11.16
-10.88
-10.60
-10.34

PWP [m]

-6.9436
-5.9090
-5.2030
-4.6811
-4.2744
-3.9453
-3.6717
-3.4392
-3.2379
-3.0610
-2.9035
-2.7616
-2.6327
-2.5145
-2.4056
-2.3046
-2.2106
-2.1228
-2.0405
-1.9631
-1.8904
-1.8218
-1.7571
-1.6960
-1.6382
-1.5834
-1.5316
-1.4825
-1.4360
-1.3918
-1.3500
-1.3102
-1.2724
-1.2366
-1.2025
-1.1700
-1.1392
-1.1098
-1.0818
-1.0551

SWCC

SWCC 3

SWCC 2
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Y [m]

0.9525
0.9500
0.9475
0.9450
0.9425
0.9400
0.9375
0.9350
0.9325
0.9300
0.9275
0.9250
0.9225
0.9200
0.9175
0.9150
0.9125
0.9100
0.9075
0.9050
0.9025
0.9000
0.8975
0.8950
0.8925
0.8900
0.8875
0.8850
0.8825
0.8800
0.8775
0.8750
0.8725
0.8700
0.8675
0.8650
0.8625
0.8600
0.8575
0.8550

Succion [kPa]

-10.09
-9.85
-9.62
-9.41
-9.20
-9.00
-8.81
-8.63
-8.45
-8.28
-8.12
-7.97
-7.82
-7.67
-7.54
-7.40
-7.28
-7.15
-7.03
-6.92
-6.81
-6.70
-6.60
-6.50
-6.41
-6.32
-6.23
-6.14
-6.06
-5.98
-5.90
-5.82
-5.75
-5.68
-5.61
-5.54
-5.48
-5.41
-5.35
-5.29

PWP [m]

-1.0296
-1.0053
-0.9821
-0.9599
-0.9387
-0.9183
-0.8989
-0.8803
-0.8624
-0.8452
-0.8287
-0.8129
-0.7977
-0.7831
-0.7690
-0.7555
-0.7425
-0.7299
-0.7179
-0.7062
-0.6950
-0.6841
-0.6737
-0.6636
-0.6538
-0.6444
-0.6353
-0.6265
-0.6180
-0.6097
-0.6017
-0.5940
-0.5865
-0.5793
-0.5722
-0.5654
-0.5588
-0.5524
-0.5462
-0.5402

SWCC
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Y [m]

0.8525
0.8500
0.8475
0.8450
0.8425
0.8400
0.8375
0.8350
0.8325
0.8300
0.8275
0.8250
0.8225
0.8200
0.8175
0.8150
0.8125
0.8100
0.8075
0.8050
0.8025
0.8000
0.7975
0.7950
0.7925
0.7900
0.7875
0.7850
0.7825
0.7800
0.7775
0.7750
0.7725
0.7700
0.7675
0.7650
0.7625
0.7600
0.7575
0.7550

Succion [kPa]

-5.24
-5.18
-5.13
-5.08
-5.02
-4.98
-4.93
-4.88
-4.84
-4.79
-4.75
-4.71
-4.67
-4.63
-4.59
-4.56
-4.52
-4.49
-4.45
-4.42
-4.39
-4.36
-4.33
-4.30
-4.27
-4.24
-4.21
-4.19
-4.16
-4.14
-4.12
-4.09
-4.07
-4.05
-4.03
-4.01
-3.99
-3.97
-3.95
-3.93

PWP [m]

-0.5344
-0.5287
-0.5232
-0.5179
-0.5127
-0.5077
-0.5028
-0.4981
-0.4935
-0.4890
-0.4847
-0.4805
-0.4764
-0.4724
-0.4686
-0.4648
-0.4612
-0.4577
-0.4542
-0.4509
-0.4477
-0.4445
-0.4415
-0.4385
-0.4356
-0.4328
-0.4301
-0.4275
-0.4249
-0.4224
-0.4200
-0.4176
-0.4153
-0.4131
-0.4110
-0.4089
-0.4069
-0.4049
-0.4030
-0.4012

SWCC

SWCC1
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Y [m]

0.7525
0.7500
0.7475
0.7450
0.7425
0.7400
0.7375
0.7350
0.7325
0.7300
0.7275
0.7250
0.7225
0.7200
0.7175
0.7150
0.7125
0.7100
0.7075
0.7050
0.7025
0.7000
0.6975
0.6950
0.6925
0.6900
0.6875
0.6850
0.6825
0.6800
0.6775
0.6750
0.6725
0.6700
0.6675
0.6650
0.6625
0.6600
0.6575
0.6550

Succion [kPa]

-3.91
-3.90
-3.88
-3.86
-3.85
-3.83
-3.82
-3.81
-3.79
-3.78
-3.77
-3.75
-3.74
-3.73
-3.72
-3.71
-3.70
-3.69
-3.68
-3.67
-3.66
-3.66
-3.65
-3.64
-3.63
-3.63
-3.62
-3.61
-3.61
-3.60
-3.60
-3.59
-3.59
-3.59
-3.58
-3.58
-3.57
-3.57
-3.57
-3.57

PWP [m]

-0.3994
-0.3976
-0.3960
-0.3943
-0.3928
-0.3912
-0.3898
-0.3884
-0.3870
-0.3856
-0.3844
-0.3831
-0.3819
-0.3808
-0.3797
-0.3786
-0.3776
-0.3766
-0.3757
-0.3748
-0.3739
-0.3731
-0.3723
-0.3715
-0.3708
-0.3701
-0.3695
-0.3688
-0.3683
-0.3677
-0.3672
-0.3667
-0.3663
-0.3659
-0.3655
-0.3651
-0.3648
-0.3645
-0.3642
-0.3640

SWCC
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Y [m]

0.6525
0.6500
0.6475
0.6450
0.6425
0.6400
0.6375
0.6350
0.6325
0.6300
0.6275
0.6250
0.6225
0.6200
0.6175
0.6150
0.6125
0.6100
0.6075
0.6050
0.6025
0.6000
0.5975
0.5950
0.5925
0.5900
0.5875
0.5850
0.5825
0.5800
0.5775
0.5750
0.5725
0.5700
0.5675
0.5650
0.5625
0.5600
0.5575
0.5550

Succion [kPa]

-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.56
-3.57
-3.57
-3.57
-3.57
-3.58
-3.58
-3.58
-3.59
-3.59
-3.59
-3.60
-3.60
-3.61
-3.61
-3.62
-3.62
-3.63
-3.63
-3.64
-3.64
-3.65
-3.65
-3.66
-3.67
-3.67

PWP [m]

-0.3638
-0.3636
-0.3634
-0.3633
-0.3632
-0.3632
-0.3631
-0.3631
-0.3631
-0.3631
-0.3632
-0.3633
-0.3634
-0.3635
-0.3637
-0.3639
-0.3641
-0.3643
-0.3646
-0.3649
-0.3652
-0.3655
-0.3658
-0.3662
-0.3666
-0.3670
-0.3675
-0.3679
-0.3684
-0.3689
-0.3694
-0.3700
-0.3705
-0.3711
-0.3717
-0.3723
-0.3730
-0.3736
-0.3743
-0.3750

SWCC
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Y [m]

0.5525
0.5500
0.5475
0.5450
0.5425
0.5400
0.5375
0.5350
0.5325
0.5300
0.5275
0.5250
0.5225
0.5200
0.5175
0.5150
0.5125
0.5100
0.5075
0.5050
0.5025
0.5000
0.4975
0.4950
0.4925
0.4900
0.4875
0.4850
0.4825
0.4800
0.4775
0.4750
0.4725
0.4700
0.4675
0.4650
0.4625
0.4600
0.4575
0.4550

Succion [kPa]

-3.68
-3.69
-3.70
-3.70
-3.71
-3.72
-3.73
-3.74
-3.74
-3.75
-3.76
-3.77
-3.78
-3.79
-3.80
-3.81
-3.82
-3.83
-3.84
-3.85
-3.86
-3.87
-3.88
-3.89
-3.90
-3.91
-3.92
-3.93
-3.94
-3.95
-3.96
-3.98
-3.99
-4.00
-4.01
-4.02
-4.03
-4.05
-4.06
-4.07

PWP [m]

-0.3757
-0.3764
-0.3772
-0.3779
-0.3787
-0.3795
-0.3804
-0.3812
-0.3820
-0.3829
-0.3838
-0.3847
-0.3856
-0.3865
-0.3875
-0.3884
-0.3894
-0.3904
-0.3914
-0.3924
-0.3935
-0.3945
-0.3956
-0.3966
-0.3977
-0.3988
-0.3999
-0.4011
-0.4022
-0.4033
-0.4045
-0.4057
-0.4068
-0.4080
-0.4092
-0.4104
-0.4116
-0.4129
-0.4141
-0.4153

SWCC
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Y [m]

0.4525
0.4500
0.4475
0.4450
0.4425
0.4400
0.4375
0.4350
0.4325
0.4300
0.4275
0.4250
0.4225
0.4200
0.4175
0.4150
0.4125
0.4100
0.4075
0.4050
0.4025
0.4000
0.3975
0.3950
0.3925
0.3900
0.3875
0.3850
0.3825
0.3800
0.3775
0.3750
0.3725
0.3700
0.3675
0.3650
0.3625
0.3600
0.3575
0.3550

Succion [kPa]

-4.08
-4.09
-4.11
-4.12
-4.13
-4.15
-4.16
-4.17
-4.18
-4.20
-4.21
-4.22
-4.23
-4.25
-4.26
-4.27
-4.29
-4.30
-4.31
-4.33
-4.34
-4.35
-4.37
-4.38
-4.39
-4.41
-4.42
-4.43
-4.45
-4.46
-4.47
-4.49
-4.50
-4.51
-4.53
-4.54
-4.55
-4.57
-4.58
-4.59

PWP [m]

-0.4166
-0.4179
-0.4191
-0.4204
-0.4217
-0.4230
-0.4243
-0.4256
-0.4269
-0.4282
-0.4295
-0.4308
-0.4321
-0.4335
-0.4348
-0.4361
-0.4375
-0.4388
-0.4402
-0.4415
-0.4429
-0.4442
-0.4456
-0.4470
-0.4483
-0.4497
-0.4510
-0.4524
-0.4537
-0.4551
-0.4565
-0.4578
-0.4592
-0.4605
-0.4619
-0.4632
-0.4645
-0.4659
-0.4672
-0.4685

SWCC
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Y [m]

0.3525
0.3500
0.3475
0.3450
0.3425
0.3400
0.3375
0.3350
0.3325
0.3300
0.3275
0.3250
0.3225
0.3200
0.3175
0.3150
0.3125
0.3100
0.3075
0.3050
0.3025
0.3000
0.2975
0.2950
0.2925
0.2900
0.2875
0.2850
0.2825
0.2800
0.2775
0.2750
0.2725
0.2700
0.2675
0.2650
0.2625
0.2600
0.2575
0.2550

Succion [kPa]

-4.60
-4.62
-4.63
-4.64
-4.66
-4.67
-4.68
-4.69
471
-4.72
-4.73
-4.74
-4.76
-4.77
-4.78
-4.79
-4.80
-4.82
-4.83
-4.84
-4.85
-4.86
-4.87
-4.88
-4.89
-4.90
-4.92
-4.93
-4.94
-4.95
-4.96
-4.97
-4.98
-4.99
-5.00
-5.00
-5.01
-5.02
-5.03
-5.04

PWP [m]

-0.4699
-0.4712
-0.4725
-0.4738
-0.4751
-0.4764
-0.4777
-0.4790
-0.4803
-0.4815
-0.4828
-0.4840
-0.4853
-0.4865
-0.4877
-0.4890
-0.4902
-0.4914
-0.4925
-0.4937
-0.4949
-0.4960
-0.4972
-0.4983
-0.4994
-0.5005
-0.5016
-0.5027
-0.5037
-0.5047
-0.5058
-0.5068
-0.5078
-0.5088
-0.5097
-0.5107
-0.5116
-0.5125
-0.5134
-0.5143

SWCC

SWCC 2
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Y [m]

0.2525
0.2500
0.2475
0.2450
0.2425
0.2400
0.2375
0.2350
0.2325
0.2300
0.2275
0.2250
0.2225
0.2200
0.2175
0.2150
0.2125
0.2100
0.2075
0.2050
0.2025
0.2000
0.1975
0.1950
0.1925
0.1900
0.1875
0.1850
0.1825
0.1800
0.1775
0.1750
0.1725
0.1700
0.1675
0.1650
0.1625
0.1600
0.1575
0.1550

Succion [kPa]

-5.05
-5.06
-5.06
-5.07
-5.08
-5.09
-5.09
-5.10
-5.11
-5.11
-5.12
-5.13
-5.13
-5.14
-5.14
-5.15
-5.15
-5.16
-5.16
-5.17
-5.17
-5.18
-5.18
-5.18
-5.19
-5.19
-5.19
-5.19
-5.19
-5.20
-5.20
-5.20
-5.20
-5.20
-5.20
-5.20
-5.20
-5.20
-5.20
-5.19

PWP [m]

-0.5151
-0.5160
-0.5168
-0.5176
-0.5184
-0.5191
-0.5198
-0.5206
-0.5213
-0.5219
-0.5226
-0.5232
-0.5238
-0.5244
-0.5249
-0.5255
-0.5260
-0.5265
-0.5269
-0.5273
-0.5277
-0.5281
-0.5285
-0.5288
-0.5291
-0.5294
-0.5296
-0.5298
-0.5300
-0.5301
-0.5303
-0.5304
-0.5304
-0.5305
-0.5305
-0.5304
-0.5304
-0.5303
-0.5301
-0.5300

SWCC
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Y [m]

0.1525
0.1500
0.1475
0.1450
0.1425
0.1400
0.1375
0.1350
0.1325
0.1300
0.1275
0.1250
0.1225
0.1200
0.1175
0.1150
0.1125
0.1100
0.1075
0.1050
0.1025
0.1000
0.0975
0.0950
0.0925
0.0900
0.0875
0.0850
0.0825
0.0800
0.0775
0.0750
0.0725
0.0700
0.0675
0.0650
0.0625
0.0600
0.0575
0.0550

Succion [kPa]

-5.19
-5.19
-5.19
-5.18
-5.18
-5.18
-5.17
-5.17
-5.17
-5.16
-5.15
-5.15
-5.14
-5.14
-5.13
-5.12
-5.12
-5.11
-5.10
-5.09
-5.08
-5.07
-5.06
-5.05
-5.04
-5.03
-5.02
-5.01
-5.00
-4.99
-4.97
-4.96
-4.95
-4.93
-4.92
-4.90
-4.89
-4.87
-4.86
-4.84

PWP [m]

-0.5298
-0.5296
-0.5293
-0.5290
-0.5287
-0.5283
-0.5279
-0.5275
-0.5270
-0.5265
-0.5260
-0.5254
-0.5248
-0.5242
-0.5235
-0.5228
-0.5220
-0.5212
-0.5204
-0.5195
-0.5186
-0.5177
-0.5167
-0.5157
-0.5146
-0.5135
-0.5124
-0.5112
-0.5100
-0.5087
-0.5074
-0.5061
-0.5047
-0.5033
-0.5019
-0.5004
-0.4988
-0.4973
-0.4957
-0.4940

SWCC

SWCC1
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Y [m]

0.0525
0.0500
0.0475
0.0450
0.0425
0.0400
0.0375
0.0350
0.0325
0.0300
0.0275
0.0250
0.0225
0.0200
0.0175
0.0150
0.0125
0.0100
0.0075
0.0050
0.0025
0.0000

Succion [kPa]

-4.82
-4.81
-4.79
-4.77
-4.75
-4.74
-4.72
-4.70
-4.68
-4.66
-4.64
-4.62
-4.60
-4.57
-4.55
-4.53
-4.51
-4.49
-4.46
-4.44
-4.41
-4.39

PWP [m]

-0.4923
-0.4906
-0.4888
-0.4870
-0.4852
-0.4833
-0.4814
-0.4794
-0.4774
-0.4754
-0.4733
-0.4712
-0.4690
-0.4668
-0.4646
-0.4623
-0.4600
-0.4577
-0.4553
-0.4529
-0.4505
-0.4480

SWCC
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2.4000

_ SECADO

REHUMECTACION
1.2000

N

Elevacion [m]
v

0.0000
0 0.1 0.2 0.3 0.4 0.5 0.6
Contenido volumétrico de agua 6 [-]

Dia 140

Dia280 ===-=- Entrada de Aire

Figura 9.23. Variacion del contenido volumétrico de agua depositacion 2 - Ciclo de 28
dias por celda.

Tabla 9.34. Resumen contenido de agua depositacion 2 - Ciclo 28 dias por celda.

Hagua inicial Hevaporado Hinfiltrado Hrehumectado Hagua final ’
Error [%
‘ [m] [m] [m] [m] [m] (%]
Cl | 0514 | - | - . 0.013 | 0527 | -0.051
cC2 | 0597 | 0077 | 0013 | - | 0500 | 0.745

La evolucién de las columnas de relave moderadas en SEEP/W para la operacion del
tranque de 28 dias por celda se presenta en la Figura 9.24Figura 9.16. Aqui, se tiene en
azul lo modelado con la familia de SWCC 1, en rojo la familia SWCC 2, en gris la familia
SWCC 3 y en naranjo la familia SWCC 4; ademas, cada division en elevacion
corresponde a una capa depositada.
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Figura 9.24. Evolucion de modelacion del ciclo de depositacion de 28 dias por celda.
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9.5. Balance de aguas para operacion de 7 dias por celda

Tabla 9.35. Caudales por dia para operacion de 7 dias por celda.

Tiempo
[dia]
1

©O© 0o ~NOoO Ok WwWNN

W WWWWWWWDNDNDNDNDNDNMNDNMNNMNDNNNMNRPRPRPEPEPRPRPERPERPERERPRER
~NOo oA WDNPFPOOONOOOOPWDNPEPOOONOO OGPMWDNDEO

Qentra Qinst Qcons
‘ mad) | ) ER M

1 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 |

Qreh
[m3/d]

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Qevaporado
[ma/d]

| 50,836.31
| 27,116.78
| 21,060.00
1 17,715.50
| 15,667.91
| 14,171.81
| 13,027.24
| 12,128.07
| 11,403.87
1 10,782.61
1 10,210.27
| 9,759.15
| 9,398.69
| 9,010.58
| 8,677.45
| 8,435.07
| 8,124.03
| 7,918.20
| 7,690.92
| 7,477.91
| 7,314.94
| 7,109.34
| 6,982.19
| 6,795.44
| 6,687.53
| 6,522.30
| 6,424.41
| 6,282.94
| 6,185.64
| 6,072.68
| 5,967.42
| 5,885.50
| 5,771.32
| 5,710.01

1 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49 | 5,602.46
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 2,046.49 | 50,837.44
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 2,046.49 | 27,118.26
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Tiempo
[dia]
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

[m?3/d] [m3/d] [m3/d] [m3/d]
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 2,046.49
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,762.55

‘ Qentra Qinst Epot [mgld] Qcons Qreh

[ma/d]
| 21,060.60
1 17,715.75
| 15,668.09
| 14,171.97
| 13,027.36
1 12,128.14
| 11,403.90
1 10,782.59
1 10,210.23
| 9,758.95
| 9,398.28
| 9,010.28
| 8,676.52
| 8,433.70
| 8,123.02
| 7,915.50
| 7,689.43
| 7,473.25
| 7,311.97
| 7,103.59
| 6,977.15
| 6,787.83
|
|
|
|
|
|
|
|
|
|
|

Qevaporado

6,680.64
6,511.86
6,416.09
6,267.82
6,177.06
6,051.74
5,958.04
5,859.37
5,757.42
5,684.41
5,578.71

| 50,837.44

| 27,118.26

| 21,060.60

| 17,715.75

| 15,668.09

| 14,171.97

| 13,027.36
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Tiempo
[dia]
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

[m?3/d] [m3/d] [m3/d] [m3/d]
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,762.55
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,816.00
1 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,816.00
1 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,816.00

‘ Qentra Qinst Epot [mgld] Qcons Qreh

[ma/d]
1 12,128.14
| 11,403.90
1 10,782.59
1 10,210.23
| 9,758.95
| 9,398.28
| 9,010.28
| 8,676.54
| 8,433.71
| 8,123.04
| 7,915.56
| 7,689.46
| 7,473.38
| 7,312.06
| 7,103.77
| 6,977.33
| 6,788.10
|
|
|
|
|
|
|
|
|
|
|

Qevaporado

6,680.95
6,512.30
6,416.47
6,268.47
6,177.51
6,052.72
5,958.52
5,860.72
5,758.08
5,685.94
5,579.84

| 50,837.44

| 27,118.26

| 21,060.60

| 17,715.75

| 15,668.09

| 14,171.97

| 13,027.36

| 12,128.14

| 11,403.90

1 10,782.59

1 10,210.23

| 9,758.95
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Tiempo
[dia]
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

[m?3/d] [m3/d] [m3/d] [m3/d]
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,816.00
1 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,816.00
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,858.71
| 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,858.71

‘ Qentra Qinst Epot [mgld] Qcons Qreh

Qevaporado

[ma/d]
9,398.28
9,010.28
8,676.53
8,433.72
8,123.04
7,915.55
7,689.46
7,473.36
7,312.06
7,103.75
6,977.32
6,788.09
6,680.92
6,512.26
6,416.45
6,268.41
6,177.48
6,052.64
5,958.48
5,860.61
5,758.02
5,685.81
5,579.75

| 50,837.44
| 27,118.26
| 21,060.60
1 17,715.75
| 15,668.09
| 14,171.97
| 13,027.36
1 12,128.14
| 11,403.90
1 10,782.59
1 10,210.23

9,758.95
9,398.28
9,010.28
8,676.53
8,433.71
8,123.04
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Tierppo ‘ Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m?3/d] [m3/d] POt [m3/d] [m3/d] [ma/d]
158 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,858.71 | 7,915.55
159 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,858.71 | 7,689.46
160 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,858.71 | 7,473.35
161 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,858.71 | 7,312.05
162 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,858.71 | 7,103.73
163 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,858.71 | 6,977.31
164 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,858.71 | 6,788.06
165 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,858.71 | 6,680.89

|
|
|
|
|
|
|
|
166 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,858.71 | 6,512.22
|
|
|
|
|
|
|
|
|

167 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,858.71 | 6,416.41
168 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,858.71 | 6,268.35
169 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,858.71 | 6,177.43
170 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,858.71 | 6,052.55
171 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,858.71 | 5,958.43
172 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,858.71 | 5,860.48
173 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,858.71 | 5,757.96
174 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,858.71 | 5,685.64
175 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,858.71 | 5,579.64

176 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,891.77 | 50,837.44
177 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,891.77 | 27,118.26
178 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,891.77 | 21,060.60
179 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,891.77 | 17,715.75
180 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,891.77 | 15,668.09
181 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,891.77 | 14,171.97
182 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,891.77 | 13,027.36
183 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,891.77 | 12,128.14
184 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,891.77 | 11,403.90
185 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,891.77 | 10,782.59
186 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,891.77 | 10,210.23
187 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,891.77 | 9,758.95

188 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,891.77 | 9,398.28
189 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,891.77 | 9,010.28
190 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,891.77 | 8,676.53
191 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,891.77 | 8,433.71

|
|
|
|
192 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,891.77 | 8,123.04
|
|
|
|
|

193 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,891.77 | 7,915.54
194 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,891.77 | 7,689.46
195 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,891.77 | 7,473.35
196 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,891.77 | 7,312.04
197 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,891.77 | 7,103.73
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Tierppo ‘ Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m?3/d] [m3/d] POt [m3/d] [m3/d] [ma/d]
198 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,891.77 | 6,977.29
199 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,891.77 | 6,788.04
200 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,891.77 | 6,680.88
201 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,891.77 | 6,512.19
202 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,891.77 | 6,416.39

|
|
|
|
|
203 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,891.77 | 6,268.31
|
|
|
|
|
|
|

204 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,891.77 | 6,177.41
205 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,891.77 | 6,052.49
206 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,891.77 | 5,958.41
207 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,891.77 | 5,860.39
208 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,891.77 | 5,757.92
209 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,891.77 | 5,685.55
210 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,891.77 | 5,579.56

211 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,918.36 | 50,837.44
212 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,918.36 | 27,118.26
213 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,918.36 | 21,060.60
214 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,918.36 | 17,715.75
215 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,918.36 | 15,668.09
216 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,918.36 | 14,171.97
217 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,918.36 | 13,027.36
218 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,918.36 | 12,128.14
219 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,918.36 | 11,403.90
220 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 @ 1,918.36 | 10,782.59
221 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,918.36 | 10,210.23
222 | 81,818.18 | 3555556 | 17,344.29 | 20,916.67 | 1,918.36 | 9,758.95

223 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,918.36 | 9,398.28
224 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,918.36 | 9,010.28
225 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,918.36 | 8,676.53
226 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,918.36 | 8,433.71
227 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 @ 1,918.36 | 8,123.04
228 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,918.36 | 7,915.54
229 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,918.36 | 7,689.45

|
|
|
|
|
|
|
230 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,918.36 | 7,473.35
|
|
|
|
|
|
|

231 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,918.36 | 7,312.03
232 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,918.36 | 7,103.72
233 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,918.36 | 6,977.29
234 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,918.36 | 6,788.03
235 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,918.36 | 6,680.87
236 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,918.36 | 6,512.17
237 | 81,818.18 | 35555.56 | 17,344.29 | 21,216.67 | 1,918.36 | 6,416.37
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Tierppo ‘ Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] POt [m3/d] [m3/d] [ma/d]
238 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,918.36 | 6,268.29
239 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,918.36 | 6,177.39
240 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,918.36 | 6,052.45

|
|
|
241 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,918.36 | 5,958.38
|
|
|
|

242 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,918.36 | 5,860.33
243 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,918.36 | 5,757.89
244 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,918.36 | 5,685.48
245 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,918.36 | 5,579.51

246 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,940.20 | 50,837.44
247 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,940.20 | 27,118.26
248 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,940.20 | 21,060.60
249 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,940.20 | 17,715.75
250 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,940.20 | 15,668.09
251 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,940.20 | 14,171.97
252 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,940.20 | 13,027.36
253 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,940.20 | 12,128.14
254 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,940.20 | 11,403.90
255 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,940.20 | 10,782.59
256 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,940.20 | 10,210.23
257 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,940.20 | 9,758.95

258 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,940.20 | 9,398.28
259 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,940.20 | 9,010.28
260 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,940.20 | 8,676.53
261 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,940.20 | 8,433.71
262 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,940.20 | 8,123.03
263 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,940.20 | 7,915.55
264 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,940.20 | 7,689.45
265 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,940.20 | 7,473.34
266 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,940.20 | 7,312.03

|
|
|
|
|
|
|
|
|
267 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,940.20 | 7,103.72
|
|
|
|
|
|
|
|
|
|

268 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,940.20 | 6,977.28
269 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,940.20 | 6,788.02
270 | 81,818.18 | 35,555.56 | 17,344.29 | 20,533.33 | 1,940.20 | 6,680.85
271 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,940.20 | 6,512.17
272 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,940.20 | 6,416.35
273 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,940.20 | 6,268.27
274 | 81,818.18 | 35,555.56 | 17,344.29 | 14,790.00 | 1,940.20 | 6,177.37
275 | 81,818.18 | 35,555.56 | 17,344.29 | 19,276.67 | 1,940.20 | 6,052.42
276 | 81,818.18 | 35,555.56 | 17,344.29 | 20,050.00 | 1,940.20 | 5,958.36
277 | 81,818.18 | 35555.56 | 17,344.29 | 20,533.33 | 1,940.20 | 5,860.28
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Tierppo ‘ Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] POt [m3/d] [m3/d] [ma/d]
278 | 81,818.18 | 35,555.56 | 17,344.29 | 20,916.67 | 1,940.20 | 5,757.87
279 | 81,818.18 | 35,555.56 | 17,344.29 | 21,216.67 | 1,940.20 | 5,685.42

|

280 | 81,818.18 | 35,555.56 | 17,344.29 | 21,416.67 | 1,940.20 | 5,579.47

9.6. Balance de aguas para operacion de 14 dias por celda

Tabla 9.36. Caudales por dia para operacion de 14 dias por celda.

Tier,npo Qentra Qinst E t[m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] PO [m3/d] [m3/d] [m3/d]
1 1 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 0.00 | 50,824.98
2 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 0.00 | 27,158.62
3 1 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 0.00 | 21,093.22
4 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 0.00 | 17,725.68
5 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 0.00 | 15,681.32
6 1 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 0.00 | 14,186.57
7 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 0.00 | 13,045.08
8 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 0.00 | 12,150.03
9 1 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 0.00 | 11,422.12
10 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 10,790.57
11 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 10,217.03
12 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 9,785.11
13 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 9,415.94
14 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 = 0.00 | 9,010.84
15 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 0.00 | 8,703.21
16 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 0.00 | 8,446.56
17 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 = 0.00 | 8,131.90
18 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 0.00 | 7,941.27
19 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 0.00 | 7,689.94
20 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 0.00 | 7,503.34
21 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 0.00 | 7,315.51
22 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 0.00 | 7,132.19
23 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 0.00 | 6,984.78
24 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 6,815.97
25 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 6,689.90
26 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 6,542.65
27 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 6,424.73
28 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 6,303.79
29 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 0.00 | 6,184.69
30 | 81,818.18 3555556 | 17,344.29 | 20,636.67 | 0.00 | 6,092.54

254



Tiempo entra inst cons reh evaporado
[diaﬁ) [?n3/d] [r%B/d] Epor [m?/d] [%3/d] [r(r33/d] Q[mgld]
31  |81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 0.00 5,968.62
32  |81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |  0.00 5,899.09
33  |81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 |  0.00 5,778.20
34  |81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 |  0.00 5,713.90
35  |81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 0.00 5,615.83
36 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 |  0.00 5,536.55
37 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |  0.00 5,471.34
38 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 5,376.36
39  |81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 5,326.32
40 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 5,243.87
41 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 5,177.79
42 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 5,128.07
43 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 |  0.00 5,047.74
44 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 |  0.00 5,001.51
45 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 |  0.00 4,944.50
46 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |  0.00 4,877.14
47 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 |  0.00 4,839.38
48 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 |  0.00 4,779.57
49 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 |  0.00 4,724.19

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
50 1 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 0.00 | 4,689.71
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

51 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |  0.00 4,631.83
52 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 4,584.42
53 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 4,552.14
54 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 4,498.38
55 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 = 0.00 4,455.52
56 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 4,425.66
57 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 |  0.00 4,376.83
58 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 |  0.00 4,336.14
59 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 0.00 4,308.79
60 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |  0.00 4,265.57
61 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 |  0.00 4,225.50
62 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 |  0.00 4,199.87
63 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 |  0.00 4,163.29
64 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 |  0.00 4,123.21
65 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |  0.00 4,097.63
66 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 4,068.28
67 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 4,029.15
68 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 4,001.67
69 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 3,978.33
70 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 3,943.02

255



Tiempo Qentra Qinst Epot [m3/d] Qcons Qreh Qevaporado

[dia] [m3/d] [m3/d] [m3/d] [m3/d] [m3/d]
71 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.12 | 50,825.74
72 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.12 | 27,159.88

73 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.12 | 21,093.96
74 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.12 | 17,726.06
75 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.12 | 15,681.63
76 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.12 | 14,186.83
77 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.12 | 13,045.25
78 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.12 | 12,150.27
79 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.12 | 11,422.29
80 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 10,790.69

81 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 10,217.14
82 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 9,785.31
83  |81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.12 | 9,416.07
84 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 9,010.91
85 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.12 | 8,703.36
86 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.12 | 8,446.66
87  |81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.12 | 8,131.99
88 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.12 | 7,941.38
89 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.12 | 7,689.99
90 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.12 | 7,503.46
91  |81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.12 | 7,315.55
92 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.12 | 7,132.31
93 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.12 | 6,984.82
94 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 6,816.07
95 |81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 6,689.93

|
|
|
|
|
|
|
|
|
|
|
|
|
96 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 6,542.74
|
|
|
|
|
|
|
|
|
|
|
|
|
|

97 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.12 | 6,424.76
98 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 6,303.88
99  |81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.12 | 6,184.72
100 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.12 | 6,092.61
101 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.12 | 5,968.66
102 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.12 | 5,899.15
103 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.12 | 5,778.25
104 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.12 | 5,713.93
105 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.12 | 5,615.89
106 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.12 | 5,536.57
107 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.12 | 5,471.40
108 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 5,376.39
109 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 5,326.35
110 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 5,243.91

256



Tierppo Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] Pot [m3/d] [m3/d] [m3/d]
111 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.12 | 5,177.82
112 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 5,128.09
113 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.12 | 5,047.78
114 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.12 | 5,001.52
115 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.12 | 4,944.53
116 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.12 | 4,877.14
117 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.12 | 4,839.39
118 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.12 | 4,779.58
119 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.12 | 4,724.19
120 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.12 | 4,689.70
121 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.12 | 4,631.82
122 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 4,584.42
123 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 4,552.11
124 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 4,498.34

|
|
|
|
|
|
|
|
|
|
|
|
|
|
125 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.12 | 4,455.49
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

126 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 4,425.61
127 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.12 | 4,376.75
128 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.12 | 4,336.08
129 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.12 | 4,308.71
130 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.12 | 4,265.44
131 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.12 | 4,225.41
132 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.12 | 4,199.77
133 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.12 | 4,163.09
134 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.12 | 4,123.06
135 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.12 | 4,097.50
136 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 4,068.02
137 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.12 | 4,028.90
138 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 4,001.50
139 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.12 | 3,978.04
140 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.12 | 3,942.65

141 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.46 | 50,825.74
142 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.46 | 27,159.88
143 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.46 | 21,093.96
144 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.46 | 17,726.06
145 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.46 | 15,681.63
146 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.46 | 14,186.83
147 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.46 | 13,045.25
148 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.46 | 12,150.27
149 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.46 | 11,422.29
150 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 10,790.69

257



[dia] [m3/d] [m3/d] [m3/d] [m3/d] [m3/d]
151 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 10,217.14
152 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 9,785.31

Tiempo Qentra Qinst Epot [m3/d] Qcons Qreh Qevaporado

153 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.46 | 9,416.07
154 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 9,010.91
155 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.46 | 8,703.36
156 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.46 | 8,446.66
157 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.46 | 8,131.99
158 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.46 | 7,941.38
159 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.46 | 7,689.99
160 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.46 | 7,503.46
161 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.46 | 7,315.55
162 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.46 | 7,132.31
163 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.46 | 6,984.82
164 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 6,816.07
165 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 6,689.93
166 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 6,542.74
167 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.46 | 6,424.76
168 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 6,303.88
169 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.46 | 6,184.72
170 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.46 | 6,092.61

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
171 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.46 | 5,968.66
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

172 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.46 | 5,899.15
173 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.46 | 5,778.25
174 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.46 | 5,713.93
175 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.46 | 5,615.89
176 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.46 | 5,536.57
177 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.46 | 5,471.40
178 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 5,376.39
179 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 5,326.35
180 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 5,243.91
181 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.46 | 5,177.82
182 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 5,128.09
183 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.46 | 5,047.78
184 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.46 | 5,001.52
185 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.46 | 4,944.53
186 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.46 | 4,877.15
187 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.46 | 4,839.38
188 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.46 | 4,779.58
189 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.46 | 4,724.19
190 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.46 | 4,689.70

258



Tierppo Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] Pot [m3/d] [m3/d] [m3/d]
191 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.46 | 4,631.82
192 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 4,584.42
193 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 4,552.11
194 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 4,498.34
195 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.46 | 4,455.49
196 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 4,425.61
197 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.46 | 4,376.75
198 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.46 | 4,336.09

|
|
|
|
|
|
|
|
199 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.46 | 4,308.70
|
|
|
|
|
|
|
|
|
|
|

200 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.46 | 4,265.44
201 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.46 | 4,225.41
202 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.46 | 4,199.77
203 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.46 | 4,163.09
204 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.46 | 4,123.06
205 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.46 | 4,097.50
206 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 4,068.02
207 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.46 | 4,028.90
208 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 4,001.50
209 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.46 | 3,978.05
210 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.46 | 3,942.64

211 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.81 | 50,825.74
212 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.81 | 27,159.88
213 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.81 | 21,093.96
214 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.81 | 17,726.06
215 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.81 | 15,681.63
216 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.81 | 14,186.83
217 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.81 | 13,045.25
218 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.81 | 12,150.27
219 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.81 | 11,422.29
220 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.81 | 10,790.69
221 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.81 | 10,217.14
222 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.81 | 9,785.31

223 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.81 | 9,416.07
224 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.81 | 9,010.91
225 | 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 | 1,254.81 | 8,703.36

|
|
|
226 | 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 | 1,254.81 | 8,446.66
|
|
|
|

227 | 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 | 1,254.81 | 8,131.99
228 | 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 | 1,254.81 | 7,941.38
229 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.81 | 7,689.99
230 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.81 | 7,503.46

259



Tiempo
[dia]
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

[m3/d] [m3/d] [m3/d]
1 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 14,430.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,636.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 20,316.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,833.33 |

Qentra Qinst Epot [m3/d] Qcons

Qreh
[m3/d]

1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81
1,254.81

Qevaporado
[m3/d]
7,315.55
7,132.31
6,984.82
6,816.07
6,689.93
6,542.74
6,424.76
6,303.88
6,184.72
6,092.61
5,968.66
5,899.15
5,778.25
5,713.93
5,615.89
5,536.57
5,471.40
5,376.39
5,326.35
5,243.91
5,177.82
5,128.09
5,047.78
5,001.52
4,944.53
4,877.15
4,839.38
4,779.58
4,724.19
4,689.70
4,631.82
4,584.42
4,552.11
4,498.34
4,455.49
4,425.61
4,376.75
4,336.09
4,308.70
4,265.44
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Tierppo Qentra Qinst E [m3/d] Qcons Qreh Qevaporado
[dia] [m3/d] [m3/d] Pot [m3/d] [m3/d] [m3/d]
271 | 81,818.18 | 35,555.56 | 17,344.29 | 21,200.00 | 1,254.81 | 4,225.41
272 | 81,818.18 | 35,555.56 | 17,344.29 | 21,483.33 | 1,254.81 | 4,199.77
273 | 81,818.18 | 35,555.56 | 17,344.29 | 21,733.33 | 1,254.81 | 4,163.09
274 | 81,818.18 | 35,555.56 | 17,344.29 | 21,950.00 | 1,254.81 | 4,123.06

|
|
|
|
275 | 81,818.18 | 35,555.56 | 17,344.29 | 22,083.33 | 1,254.81 | 4,097.50
|
|
|
|
|

276 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.81 | 4,068.02
277 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 1,254.81 | 4,028.90
278 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.81 | 4,001.50
279 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 1,254.81 | 3,978.05
280 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 1,254.81 | 3,942.64

9.7. Balance de aguas para operacion de 28 dias por celda

Tabla 9.37. Caudales por dia para operaciéon de 28 dias por celda.

Tiempo entra inst cons reh evaporado
e B L R R R
1 1 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 0.00 | 50,804.31
2 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 0.00 | 27,148.85
3 1 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 0.00 | 21,091.86
4 1 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 0.00 | 17,723.89
5 1 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 0.00 | 15,680.48
6 1 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 0.00 | 14,185.51
7 1 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 0.00 | 13,044.94
8 1 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 | 0.00 | 12,151.32
9 1 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 0.00 | 11,422.48
10 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 = 0.00 | 10,789.66
11 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 10,216.94
12 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 9,787.77
13 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 9,416.97
14 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 9,010.12
15 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 8,706.21
16 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |  0.00 8,447.15
17 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 8,133.17

|
|
|
|
|
18 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 7,944.09
|
|
|
|
|

19 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |  0.00 7,689.55
20 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |  0.00 7,507.28
21 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 7,315.07
22 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 7,136.52
23 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 6,984.65
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Tiempo entra inst cons reh evaporado
e B L R B R
24 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 6,820.22
25 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 6,689.87
26 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 6,547.18
27 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 6,424.76
28 | 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 | 0.00 | 6,308.79
29 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 0.00 | 6,185.07
30 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 0.00 | 6,096.89
31 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 0.00 | 5,970.02
32  |81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 0.00 | 5,902.08
33 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 0.00 | 5,781.46
34 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 0.00 | 5,715.06
35 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 0.00 | 5,621.09
36 | 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 | 0.00 | 5537.37
37 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 0.00 | 5,475.87
38 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 5,379.16
39  |81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 5,328.01
40 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 5,249.17
41 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 5,179.07
42 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 5,132.07
43 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 5,051.71
44 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 5,002.68
45 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 4,949.90
46 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 4,880.00
47 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 4,841.27
48 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 4,785.21
49 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 4,726.51
50 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 4,692.32
51 | 81,818.18  35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 4,637.34
52 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 4,586.59
53 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 4,555.14
54 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 4,503.85
55 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 4,457.79
56 | 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 | 0.00 | 4,428.67
57 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 0.00 | 4,382.42
58 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 0.00 | 4,338.72
50 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 0.00 | 4,311.48
60 | 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 0.00 | 4,271.30
61 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 0.00 | 4,228.62
62 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 0.00 | 4,202.14
63 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 0.00 | 4,168.90
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Tiempo entra inst cons reh evaporado
e B L R B R
64 | 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 | 0.00 | 4,127.15
65 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 0.00 | 4,099.70
66 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 4,073.18
67 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 4,034.06
68 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 4,004.07
69 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,981.91
70 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,948.64
71 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,915.82
72 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 3,893.98
73 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 3,868.79
74 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 3,835.49
75 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 3,810.59
76 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 3,790.96
77 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 3,762.50
78 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 3,733.91
79 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 3,714.03
80  |81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 | 3,693.42
81 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 3,665.03
82 | 81,818.18  35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 3,641.24
83 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 0.00 | 3,623.82
84  |81,818.18 | 35555.56 | 17,344.29 | 23,500.00 | 0.00 | 3,602.04
85 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 0.00 | 3,575.73
86 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 0.00 | 3,555.41
87 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 0.00 | 3,539.06
88 | 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 0.00 | 3,517.12
89 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 0.00 | 3,493.21
90 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 0.00 | 3,475.17
91 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 0.00 | 3,459.48
92  |81,818.18 | 35555.56 | 17,344.29 | 21,433.33 | 0.00 | 3,438.25
93 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 0.00 | 3,416.37
94 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 3,399.79
95 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 | 3,384.81
96 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 0.00 | 3,364.82
97 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,344.46
98 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,328.79
99 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 0.00 | 3,314.66
100 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 3,296.17
101 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 0.00 | 3,276.94
102 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 0.00 | 3,261.80
103 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 0.00 | 3,248.55
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Tiempo entra inst cons reh evaporado
[diaﬁ) [?n3/d] [r%B/d] Epor [m?/d] [%3/d] [r(r33/d] Q[mgld]
104 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |  0.00 3,231.75
105 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 3,213.46
106 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 3,198.53
107 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 3,186.01
108 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 0.00 3,171.08
109 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 3,153.74
110 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 3,138.78
111 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 3,126.66
112 | 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |  0.00 3,113.56
113 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 |  0.00 3,097.51
114 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 |  0.00 3,082.43
115 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 |  0.00 3,070.26
116 | 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 0.00 3,058.67
117 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 |  0.00 3,044.36
118 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 |  0.00 3,029.40
119 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 |  0.00 3,016.80
120 | 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 |  0.00 3,005.99

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
121 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 0.00 | 2,993.75
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

122 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |  0.00 2,979.50
123 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 0.00 2,966.37
124 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |  0.00 2,955.50
125 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 2,944.97
126 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 2,932.28
127 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |  0.00 2,919.01
128 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |  0.00 2,907.52
129 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |  0.00 2,897.65
130 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |  0.00 2,886.96
131 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |  0.00 2,874.48
132 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |  0.00 2,862.40
133 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 2,852.13
134 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 2,842.75
135 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 2,832.05
136 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |  0.00 2,820.13
137 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 2,809.12
138 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 2,799.71
139 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |  0.00 2,790.63
140 | 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |  0.00 2,780.12

141 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 751.48 | 50,804.31
142 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 751.48 | 27,148.85
143 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 751.48 | 21,091.86
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[dia] [m3/d] [m3/d] [m3/d] [m3/d] [m3/d]

144 | 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 751.48 | 17,723.88
145 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 751.48 | 15,680.48
146 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 751.48 | 14,185.51
147 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 751.48 | 13,044.94
148 | 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 | 751.48 | 12,151.32
149 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 751.48 | 11,422.48
150 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 751.48 | 10,789.66
151 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 751.48 | 10,216.94
152 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 751.48 | 9,787.78

Tiempo Qentra Qinst Epot [m3/d] Qcons Qreh Qevaporado

153 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 9,416.97
154 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 9,010.11
155 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 8,706.21
156 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 751.48 | 8,447.15
157 | 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 | 751.48 | 8,133.17
158 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 751.48 | 7,944.09
159 | 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 | 751.48 | 7,689.55
160 | 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 | 751.48 | 7,507.28
161 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 751.48 | 7,315.07
162 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 751.48 | 7,136.53
163 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 751.48 | 6,984.65
164 | 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 | 751.48 | 6,820.21
165 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 751.48 | 6,689.87
166 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 751.48 | 6,547.19
167 | 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 | 751.48 | 6,424.76

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
168 | 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 | 751.48 | 6,308.78
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

169 | 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 | 751.48 | 6,185.08
170 | 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 | 751.48 | 6,096.88
171 | 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 | 751.48 | 5,970.02
172 | 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 | 751.48 | 5,902.08
173 | 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 | 751.48 | 5,781.46
174 | 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 | 751.48 | 5,715.07
175 | 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 | 751.48 | 5,621.08
176 | 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 | 751.48 | 5537.37
177 | 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 | 751.48 | 5475.87
178 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 751.48 | 5379.16
179 | 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 | 751.48 | 5,328.01
180 | 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 | 751.48 | 5,249.17
181 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 5,179.07
182 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 5,132.07
183 | 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 | 751.48 | 5051.71
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Tiempo
[dia]
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

[m3/d] [m3/d] [m3/d]
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |

Qentra Qinst Epot [m3/d] Qcons

Qreh
[m3/d]

751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48

Qevaporado
[m3/d]
5,002.68
4,949.90
4,880.00
4,841.27
4,785.21
4,726.51
4,692.32
4,637.34
4,586.59
4,555.14
4,503.85
4,457.79
4,428.67
4,382.42
4,338.73
4,311.47
4,271.30
4,228.63
4,202.13
4,168.90
4,127.16
4,099.69
4,073.18
4,034.06
4,004.08
3,981.90
3,948.64
3,915.82
3,893.98
3,868.79
3,835.49
3,810.59
3,790.96
3,762.51
3,733.90
3,714.03
3,693.42
3,665.03
3,641.24
3,623.82
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Tiempo
[dia]
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

[m3/d] [m3/d] [m3/d]
1 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 16,031.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 19,485.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,250.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,866.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 20,816.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 21,350.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,683.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,433.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 21,916.67 |
| 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,166.67 |

Qentra Qinst Epot [m3/d] Qcons

Qreh
[m3/d]

751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48

Qevaporado
[m3/d]
3,602.04
3,575.73
3,555.41
3,539.07
3,517.11
3,493.21
3,475.17
3,459.48
3,438.25
3,416.37
3,399.80
3,384.81
3,364.81
3,344.46
3,328.79
3,314.66
3,296.17
3,276.94
3,261.80
3,248.55
3,231.75
3,213.47
3,198.52
3,186.02
3,171.07
3,153.75
3,138.77
3,126.66
3,113.56
3,097.51
3,082.43
3,070.26
3,058.67
3,044.37
3,029.39
3,016.80
3,005.99
2,993.75
2,979.50
2,966.37
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Tiempo
[dia]
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

[m3/d] [m3/d] [m3/d]
1 81,818.18 | 35,555.56 | 17,344.29 | 22,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,500.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,666.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 22,833.33 |
| 81,818.18 | 35,555.56 | 17,344.29 | 23,000.00 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,166.67 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,333.33 |
1 81,818.18 | 35,555.56 | 17,344.29 | 23,500.00 |

Qentra Qinst Epot [m3/d] Qcons

Qreh
[m3/d]

751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48
751.48

Qevaporado
[m3/d]
2,955.50
2,944.97
2,932.28
2,919.01
2,907.53
2,897.64
2,886.97
2,874.47
2,862.40
2,852.14
2,842.75
2,832.04
2,820.13
2,809.12
2,799.71
2,790.63
2,780.12
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