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RESUMEN

Este trabajo evalta el impacto hidraulico de las modificaciones constructivas realizadas en
la linea de conduccion desde el desarenador hasta la planta de tratamiento del Plan maestro
de Agua Potable de Catacocha, cantdn Paltas de la provincia de Loja, en donde durante la
etapa de construccion inicial se realizaron modificaciones en el trazado, tipo de tuberia y

cotas de implantacion de estructuras, afectando el disefio original.

Mediante la simulacion hidraulica en regimenes permanente Yy transitorio, esta
investigacion busca identificar las zonas criticas que presenten presiones fuera del rango
de disefio, sobrepresiones y subpresiones que puedan provocar golpe de ariete, cavitacion,
disminucion de capacidad hidraulica de la tuberia, entre otros. El objetivo es diagnosticar

y optimizar las deficiencias operativas y la vulnerabilidad del sistema en su estado actual.

El estudio propone una solucién de ajuste técnico para garantizar la operatividad de la
conduccidn a presion, cuya longitud es de 42 kilémetros. Los resultados permitiran contar

con una propuesta de optimizacién que asegure la funcionalidad y seguridad de la linea.

Palabras clave: conduccion a gravedad, sifones, valvulas, sobrepresion, subpresion, golpe
de ariete, transitorio hidraulico, presion estatica, presion dindmica, modelacion hidraulica,

Watergems, Hammer.



ABSTRACT

This study evaluates the hydraulic implications of structural modifications implemented
during the construction of the water conveyance system for the Catacocha Potable Water
Master Plan in Paltas, Loja. The pipeline, which extends from the desander to the treatment
plant, underwent several unauthorized deviations from the original design during its initial
execution. These alterations primarily involved rerouting the pipeline, substituting pipe

materials, and adjusting the installation elevations of key structures.

By employing steady- and unsteady-flow hydraulic simulations, this research pinpoints
critical sectors where pressure fluctuations exceed established design thresholds.
Furthermore, it examines the incidence of water hammer triggered by overpressure and
cavitation arising from underpressure, both of which jeopardize the system's hydraulic
integrity. This investigation aims to provide a comprehensive diagnosis and optimization
of the current operational deficiencies and systemic vulnerabilities. Consequently, a
technical reappraisal is proposed to guarantee the long-term functionality of the 42-
kilometer pressure pipeline, culminating in an optimization strategy designed to uphold

both the operational efficiency and the safety of the conveyance infrastructure.

Keywords: gravity flow conveyance, siphons, valves, overpressure, underpressure, water
hammer, hydraulic transient, static pressure, dynamic pressure, hydraulic modeling,

WaterGEMS, Hammer.
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