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Resumen

En las refinerias de petréleo, la integridad de las tuberias es esencial para un
funcionamiento eficiente y seguro de las plantas. Este estudio se enfoca en analizar
las tuberias de succiéon y descarga de una bomba de procesos mediante el software
CAESAR II. El objetivo es minimizar fallas y aumentar la confiabilidad del sistema.

Para ello, también se empleara normativas como ASME B31.3 y API 610.

Se requiere identificar las condiciones tanto del sitio como de operacion del sistema
de tuberias de la bomba para llevar a cabo la simulacion del proceso de bombeo.
Posteriormente, es crucial analizar el comportamiento operativo de las lineas y los
equipos asociados con el fin de detectar las cargas a las que se somete el sistema
de tuberias. Esta informacion serd empleada para verificar el cumplimiento normativo
y la informacién proporcionada por el proveedor de la bomba para garantizar la
integridad de los componentes del sistema. Por ultimo, se procedera a identificar ios
diversos tipos de soportes de tuberias con el fin de seleccionar aquellos mas

adecuados, basandose en estandares de soportes predefinidos.

Palabras claves: Flexibilidad, bomba, boquillas, esfuerzos, fuerzas, momentos,

desplazamientos, CAESAR II, ASME B31.3, API 610.
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Abstract

In petroleum refineries, the integrity of pipelines is essential for efficient and safe plant
operation. This study focuses on analyzing the suction and discharge pipelines of a
process pump using CAESAR || software. The objective is to minimize failures and
increase system reliability. To achieve this, standards such as ASME B31.3 and API

610 will also be employed.

It is necessary to identify both site conditions and the operating conditions of the pump
pipeline system to conduct the pumping process simulation. Subsequently, it is crucial
to analyze the operational behavior of the lines and associated equipment to detect
the loads to which the pipeline system is subjected. This information will be used to
verify regulatory compliance and information provided by the pump supplier to ensure
the integrity of the system components. Finally, various types of pipe supports will be

identified to select the most suitable ones based on predefined supports standards.

Keywords: Flexibility, pumps, nozzles, stresses, forces, moments, displacements,

CAESAR I, ASME B31.3, API 610.
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Introduccion

La operacidon de las bombas de procesos en refinerias de petroleo supone
grandes desafios, especialmente en lo que se refiere al disefio y analisis de los
sistemas de tuberias. Estos sistemas estan sujetos a condiciones operativas
exigentes, temperaturas extremas y altas presiones. Estas condiciones requieren de
un analisis minucioso para poder contar con seguridad y operatividad de la planta, ya
que una falla en el sistema podria comprometer el funcionamiento de toda la planta

y/o generar accidentes al personal operativo.

La presente investigacion tiene como objetivo analizar las tensiones en las
tuberias sometidas a presiones, temperaturas altas y otras cargas como cargas
sismicas, ademas de una comprobacién con las normas ASME. Este analisis es
crucial para garantizar la operatividad eficiente y segura de una bomba de procesos.
Como resultado del trabajo se espera desarrollar un sistema de tuberias que permita
garantizar la operatividad de la bomba de procesos minimizando riesgos y aportando
beneficios técnicos y econdmicos tanto para la refineria como para la industria de

petréleo y gas.

El estudio estd compuesto por cuatro capitulos, los cuales se describen a
continuacion:

En el capitulo | se presenta el trabajo de investigacién, introduciendo la
problematica relacionada con las condiciones a las que estan sometidos los sistemas
de tuberias en una refineria de petréleo. Se detallan las posibles causas que podrian
provocar fallas en alguno de los componentes del sistema. Ademas, se expone el
objetivo del estudio y se desarrollan los antecedentes que sustentan el planteamiento
de la investigacion. Asimismo, se formula la hipétesis, se definen las variables

dependiente e independiente, junto con los indicadores de la variable independiente.
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En el capitulo Il se detalla el marco teérico, que incluye los criterios de
seleccion para llevar a cabo el andlisis, asi como los diferentes tipos de soportes y
esfuerzos de flexibilidad. También se desarrolla el marco conceptual, el cual ofrece
definiciones bajo un contexto de ingenieria, y que son utilizados a lo largo de este
trabajo de investigacion.

En el capitulo Il se desarrolla el trabajo de investigacién, comenzando con la
recoleccion de informacién necesaria para establecer las caracteristicas de las
condiciones del sitio, los parametros de disefio y la metodologia de calculo. Se
presenta el modelo final y la selecciéon de soportes metalicos bajo un estandar de
soportes.

En el capitulo IV se formulan las conclusiones de la investigacion y se evalua
la validez de la hipétesis planteada. Ademas, se lleva a cabo la verificacion de las
cargas resultantes en las boquillas de la bomba. Por ultimo, se incluyen
recomendaciones para fomentar la generacion de nuevo conocimiento.

Se incluye todas las referencias bibliograficas y se adjuntan los anexos

producto del desarrollo de la investigacion.
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Capitulo I.

Generalidades

1.1 Antecedentes de la Investigacion

Aguado, Carlos (2011) elaboré una investigacién que se centra en el disefio y
analisis del soportado de los sistemas de tuberias de gas natural y condensado en una
central termosolar, con el objetivo de desarrollar un método que asegure un funcionamiento
correcto de las tuberias y minimice las tensiones en las conexiones con los equipos
involucrados en el sistema. La hipétesis general plantea que un disefio adecuado de estos
soportados permite garantizar un funcionamiento eficiente y seguro de la planta. La
justificacion del proyecto radica en la necesidad de fomentar el uso de energias
renovables, como la solar térmica, para reducir la dependencia de combustibles fésiles y
mitigar el cambio climatico. La metodologia del proyecto utiliza un enfoque cuantitativo e
incluye una revision bibliografica sobre el disefio de soportados y normativas relevantes,
un analisis de la normativa ASME B31.1 para garantizar el cumplimiento de estandares de
seguridad, y el uso de software especializado, como CAESAR II, para modelar y simular
el sistema de tuberias, evaluando su flexibilidad y esfuerzos. Ademas, se elaboré un
presupuesto detallado que respalda la viabilidad econémica del proyecto. Los resultados
demuestran que el disefio eficiente del soportado cumple con las normativas ASME B31.1,
minimiza significativamente las tensiones en las conexiones y contribuye a la longevidad
del sistema, mientras que el presupuesto elaborado confirma su viabilidad econémica al
reducir costos operativos y de mantenimiento. Finalmente, las conclusiones destacan que
un disefio adecuado del soportado es esencial para garantizar la seguridad, eficiencia y
durabilidad del sistema, y que la aplicacion de normativas y herramientas de modelado fue
clave para optimizar el recorrido de las tuberias y minimizar tensiones en las conexiones

con los equipos involucrados en el sistema.



Riojo, Javier (2015) realizé una investigacion sobre el disefio y analisis de un
sistema de tuberias en una linea de antorcha en el ambito de la ingenieria técnica industrial
mecanica. Su objetivo principal radicé en asegurar la flexibilidad de este sistema,
abordando el calculo del Factor de Intensificacion de Esfuerzos (SIF) y en la verificacion
de fugas en bridas, todo ello en estricto cumplimiento de las normativas aplicables. La
justificacién de esta investigacién se sustenté en la necesidad de salvaguardar tanto la
seguridad como la eficiencia del sistema de tuberias en cuestién. En este contexto, ia
hipétesis que se plante6d sugiere que un disefio y analisis de la tension en la linea de
antorcha conducen a un funcionamiento seguro de la planta, generando resultados que
cumplen con los estandares de seguridad y eficiencia requeridos. Para llevar a cabo este
estudio, se adoptdé una metodologia que combina aspectos cuantitativos, haciendo uso de
técnicas de recoleccion de datos respaldadas en registros internos y calculos. Los datos
de entrada fueron recopilados a partir de diversas fuentes, como diagramas de tuberias e
instrumentacién (P&ID), listas de lineas, modelos de tuberias, isométricos,
especificaciones del proyecto, asi como listas y planos de equipos y estructuras. Este
enfoque se enmarcd en una investigacion aplicada, de nivel descriptivo, con un enfoque
correlacional. Los resultados obtenidos son significativos, demostrando que el sistema de
tuberias cumple con la normativa vigente, y que los desplazamientos, esfuerzos y cargas
se encuentran dentro de los valores admisibles. Las conclusiones demostraron la
importancia de calcular el valor real de los factores de intensificacion para conexiones no
definidas en la normativa estandar, asi como el crecimiento personal derivado de la
diversidad y enriquecimiento de las tareas abordadas, que incluyeron desde la validacién
del disefio hasta la comunicacién interdisciplinaria a nivel técnico.

Camacho, René (2016) desarrollé una investigacion con el propésito de estudiar la
flexibilidad en las lineas bimetalicas de las unidades de destilacion al vacio 4 y 5 del Centro
de Refinacién Paraguana - Amuay. Se analizé los esfuerzos en las tuberias con el objetivo
de proponer modificaciones en los sistemas de soporte para minimizar fallos y aumentar

la confiabilidad del sistema. La importancia de esta investigacién radicé en la necesidad
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de abordar los problemas operativos de las unidades de destilacién, ya que mejorar la
confiabilidad de las plantas destiladoras impacté directamente en la eficiencia y
operatividad de la refineria. La hipotesis planteada sugirié que una evaluacion integral de
la flexibilidad y esfuerzos en las lineas bimetalicas podria generar un diagnéstico de fallos
que serviria como base para el redisefio de la ruta de las lineas. Este proyecto estuvo
orientado a resolver problemas presentados por las plantas destiladoras al vacio. Ademas,
se apoy6 en dos modalidades de investigacién: documental y de campo. Se detallaron los
recursos y materiales utilizados, que incluyeron equipos, materiales de oficina y
herramientas especificas como CAESAR Il y SAP. Los hallazgos de este estudio revelaron
deficiencias en el sistema de soporteria existente, lo que resulté en sobre esfuerzos en las
tuberias y sobrecargas en los equipos conectados. Tras explorar varias alternativas, se
implementd un nuevo disefio que cumplidé con los requisitos establecidos, reduciendo las
cargas y esfuerzos, y cumpliendo con los estandares y cédigos correspondientes.

Zahid, U et al. (2017) propusieron una metodologia para analizar la flexibilidad de
las tuberias en una planta industrial, empleando un software de analisis de tension de
tuberias para modelar el sistema. El objetivo del estudio fue proporcionar un método para
el analisis de tension de las tuberias de proceso con el fin de instalar un intercambiador de
calor de repuesto en el disefio del proceso. La justificacién del articulo se basé en la
necesidad de disefiar sistemas de tuberias con precisién y cuidado en plantas de proceso
industriales, debido a su papel crucial en el transporte de fluidos, siendo esencial un disefo
adecuado para asegurar la eficiencia y seguridad de la planta. La metodologia sigui6é un
procedimiento sistematico que incluy6 la creacién de un modelo tentativo del sistema en
el software CAESAR Il. Se emple6é un enfoque cuantitativo respaldado en métodos de
recopilacion de datos, necesitando informaciéon sobre el intercambiador de calor y las
tuberias vinculadas a este equipo, enmarcado dentro de un disefio de investigacion
aplicada, con un nivel descriptivo y correlacional. Los resultados demostraron que el
sistema cumple con los requisitos de tensiones del cédigo ASME B31.3, con tensiones

longitudinales y de desplazamiento dentro de los limites permisibles. Ademas, se optimizé
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la distribucién de soportes eliminando aquellos con fuerzas de reaccién nulas, verificando
que las fuerzas y momentos en las boquillas del equipo estaban dentro de los limites
permitidos por los estandares API 660 y APi 610. En conclusién, el articulo destacé un
enfoque sistematico para el analisis de tension, asegurando el cumplimiento de las normas
de la industria y una colocacion eficiente de soportes para mejorar la flexibilidad de los
sistemas de tuberias de proceso.

Fonseca David (2018) se centré en el disefio y analisis computarizado de la
flexibilidad de las tuberias en el area de bombas de una instalaciéon de agua en la industria
petrolera. El objetivo principal del proyecto fue disefar y analizar un sistema de tuberias
en el area de las Bombas de refuerzo (booster). La justificacion del proyecto radicé en la
importancia de disefiar v analizar la flexibilidad de las tuberias para garantizar su
construccion vy la viabilidad de los soportes, cumpliendo con normativas internacionales y
especificaciones del proyecto. La hipétesis planteada estuvo relacionada con la capacidad
de disefar un sistema de tuberias que cumpla con normativas internacionales, que
asegure la integridad del sistema durante la operacion de la planta y garantice la seguridad
del personal. La metodologia del estudio incluyé el analisis de tensién de tuberias mediante
el software especializado "CAESAR II". Ademas, abordé el disefio conceptual, basico y
detallado en el proyecto de ingenieria, asi como el analisis de esfuerzos, desplazamientos
y restricciones en las tuberias. Esta metodologia empleé aspectos cuantitativos y se apoya
en técnicas de recoleccion de datos para llevar a cabo el analisis. Los datos provinieron
de documentos técnicos proporcionados por el cliente y el proyecto de ingenieria, asi como
de la filosofia de operacion desarrollada por los ingenieros de Summum Projects. Se utilizé
diagramas de flujo de proceso (PFD) y diagramas de tuberia e instrumentacién (P&ID),
junto con el disefo de la distribucion (layout) de tuberias y datos proporcionados por el
vendedor. Este estudio se situé en una investigacién aplicada de caracter descriptivo y
siguié un enfoque correlacional. Los resultados del estudio revelaron un cumplimiento
destacado con normativas internacionales y especificaciones del proyecto, garantizando

que los esfuerzos, desplazamientos y cargas se mantengan dentro de limites admisibles.
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Las conclusiones del estudio abarcaron varios aspectos significativos. Se logré un
cumplimiento riguroso con las normativas internacionales y las especificaciones del
proyecto, asegurando asi la integridad y seguridad del sistema. Ademas, se garantiz6 el
cumplimiento de los requerimientos del cédigo ASME B31.3, un estandar fundamental en
la industria.

Rao, Rajath et al. (2021) elaboraron un articulo que abordé el disefio y analisis de
un sistema de tuberias para mejorar un sistema en una unidad de procesamiento en una
industria petroquimica, centrandose en la reducciéon del estrés en el sistema de tuberias,
la instalaciéon de nuevos recipientes a presién y el analisis de tensiones para garantizar la
seguridad de la planta. El principal objetivo del estudio fue desarrollar un sistema de
tuberias para los recipientes a presion recientemente instalados y realizar un analisis de
tensiones. La justificacion del proyecto nacié en la necesidad de desarrollar un sistema de
tuberias para los nuevos recipientes a presion instalados en una unidad de procesamiento
en una industria petroquimica. La metodologia utilizé un enfoque cuantitativo y se respaldé
en métodos de recopilacién de datos para realizar el analisis, incluyendo informacion como
el tamano de la tuberia, el material, la temperatura y presiéon de funcionamiento, el margen
de corrosién, el material y las dimensiones de la boquilla, el material y las dimensiones del
recipiente a presion y detalles de los soportes de la tuberia. Este estudio formé parte de
un disefio de investigacion aplicada con un nivel descriptivo y correlacional. Los resultados
del estudio demostraron que la incorporacién de bucles (loops) de expansiéon y soportes
elasticos en el sistema de tuberias redujo significativamente las tensiones inducidas e
incrementé la flexibilidad del sistema, asegurando en ultima instancia la seguridad de la
planta y sus componentes. Las conclusiones del estudio destacaron la importancia del
analisis de estrés para garantizar el cumplimiento de los cédigos de disefio, calcular las
cargas de boquillas de recipientes a presion y estudiar el comportamiento del sistema en

diferentes condiciones de funcionamiento.



1.2 Identificacion y Descripcion del Problema de Estudio

Larefineria de petréleo ubicada en laregién Lima cuenta con mas de cinco décadas
de operacion y una capacidad de refinacion de 117 mil barriles de petréleo diarios, casi
seis veces mas que al inicio de sus actividades, lo que refleja un notable aumento en la
complejidad de sus procesos. Actualmente, esta planta representa el 54% de la capacidad
de destilacién nacional y se destaca por la eficiencia de sus operaciones y la seguridad de
sus instalaciones.

En la Unidad de Craqueo Catalitico (en adelante FCC) se identificé la necesidad de
optimizar el consumo energético de las calderas mediante la reduccidn de vapor utilizado
en el accionamiento de las turbinas de las bombas centrifugas 21P5A/B/C. Estas bombas
son fundamentales en el sistema de recirculacion de fondos del fraccionador 21C9X de la
unidad FCC, un componente critico del proceso de refinacioén. El plan de mejora incluye la
instalacion de una bomba eléctrica 21-P5D, dejando las tres bombas actuales como
respaldo.

Entre los factores clave relacionados con la operaciéon de la bomba se encuentran:
el sistema de alimentacion eléctrica, el sistema de control de la bomba, la cimentacién civil,
el sistema de seguridad contra incendios y las cargas mecdanicas asociadas al sistema de
tuberias. Estas cargas mecanicas estan determinadas por parametros como la presién del
fluido, las cargas sismicas, el peso de la tuberia, el peso del fluido y el comportamiento
térmico.

El disefio y construccion de nuevas lineas de succion y descarga para esta bomba
eléctrica implican un desafio técnico significativo debido a las condiciones extremas de
operacion. Estas lineas enfrentan temperaturas de hasta 360 °C, lo que puede generar
expansiones y contracciones térmicas importantes. Estas variaciones térmicas,
combinadas con otros factores como el peso de las tuberias y el fluido, la presion interna,
las cargas sismicas y eventos inesperados (cierres repentinos de valvulas, paradas de
emergencia de la bomba, etc.), incrementan las tensiones sobre las boquillas vy

componentes del sistema de tuberias.



En estas condiciones, la integridad del sistema puede verse comprometida,
aumentando el riesgo de fallas mecanicas que podrian derivar en interrupciones parciaies
o totales de las operaciones. En el peor de los casos, estas fallas representarian un grave
peligro para la seguridad de los trabajadores en la refineria.

En este contexto, surge la necesidad de disefiar un sistema de tuberias que
garantice flexibilidad, resistencia y cumplimiento con los cédigos y estandares
internacionales (ASME B31.3 y API 610). Es indispensable prever y mitigar riesgos
operativos asociados a las altas temperaturas y cargas externas para asegurar tanto la
eficiencia como la seguridad de las operaciones.

En resumen, la problematica principal nace de las siguientes condiciones:

e Altas temperaturas operativas (360 °C): Que aumentan el riesgo de
expansiones y contracciones térmicas descontroladas.

e Exposicion a cargas adicionales: Como peso propio, presion interna, y
cargas dinamicas derivadas de eventos inesperados (sismos, cierres de
valvulas, etc.).

e Cumplimiento con valores maximos permisibles en los equipos:
Necesidad de compatibilidad con la infraestructura actual, respetando
parametros criticos en las boquillas de la bomba y otros componentes.

¢ Impacto potencial en la seguridad y operacion de la refineria: Una falla
podria provocar paradas de la planta, con consecuencias econémicas y
riesgos para el personal.

Por tanto, el analisis de tensiones en las nuevas lineas de succién y descarga es
esencial para garantizar la integridad estructural y operativa de los sistemas de tuberias,
asegurando la confiabilidad del proceso y minimizando riesgos en la operacién de la

Unidad FCC.



1.3 Formulacion del Problema
1.3.1 Problema General
¢ De qué manera se garantiza que el sistema de tuberias soporte las cargas
mecanicas asociadas a la operacion de una bomba de procesos en una refineria de
petroleo?
1.3.2 Problema Especificos

1) ¢De qué manera se realiza la simulacién del sistema de bombeo?

2) ¢De qué manera se identifica las cargas a las que se encuentra sometida el sistema

de tuberias?

3) ¢(De qué manera se resguarda la integridad de las componentes que conforman el

sistema de tuberias?

4) ;De qué manera se realiza una selecciéon adecuada de la soporteria de tuberias,

basada en un estandar de soportes?
1.4 Justificacién-e Importancia

Un sistema de tuberias es el medio mas eficiente y comun para transportar fluidos
de un punto a otro. Dentro de un complejo petroquimico, se pueden ver metros y metros
de tuberias corriendo en todas direcciones y en muchos niveles diferentes. Las tuberias
constituyen del 25% al 35% del material de una planta de proceso, requieren del 30% al
40% de la mano de obra de montaje y consumen del 40% al 48% de las horas-hombre de
ingenieria’.

Sin embargo, la importancia real de las tuberias puede superar con creces estos
porcentajes. Un sistema de tuberias completo se compone de una gran cantidad de

componentes. La falla de un solo componente tiene el potencial de parar toda la planta o,

' Rase, H. F. (1963). Piping Design for Process Plants, page vii, Preface, John Wiley &

Sons, New York.



peor aun, causar serios problemas de seguridad publica. A pesar de esto, las tuberias se
consideran generalmente un tema de baja tecnologia en el mundo académico. Muy pocas
universidades ensefan esta materia, lo que deja a los ingenieros adquirir este
conocimiento sélo a través de la practica real en el campo.

Los ingenieros mecanicos de tuberias verifican las tensiones y soportes de los
sistemas. Utilizando los P&ID, desarrollan modos de operacion para que todas las
condiciones operativas esperadas se analicen adecuadamente. Se seleccionan y colocan
soportes y restricciones adecuados para optimizar el costo general y el rendimiento de los
sistemas?.

El presente trabajo adquiere relevancia como una valiosa contribucion tecnoldgica
al abordar un problema real mediante la aplicacion de conocimientos cientificos.

Desde una perspectiva econdmica, se anticipa una reduccién en los costos gracias
al menor consumo de materia prima, lo que resultard en una mayor rentabilidad para la
empresa.

Ademas, desde un punto de vista social, brindara la oportunidad a profesionales
interesados en adentrarse en el analisis de tension de tuberias, permitiéndoles obtener
una comprensién mas amplia del mundo de las tuberias y sus implicaciones.

En este contexto, se llevara a cabo un analisis de tension de tuberias con el objetivo
de garantizar la operatividad eficiente de una bomba de procesos a lo largo de su ciclo de
vida en refinerias, con posibles aplicaciones en otros procesos dentro del mismo rubro

industrial.

2 Peng, L. and Peng, T. (2009). Pipe Stress Engineering. American Society of Mechanical

Engineers.



1.6 Objetivos
1.5.1 Objetivo General

Analizar la tension de las tuberias debido a presién, cargas y comportamiento
térmico para cuantificarlas y disefar el sistema de tuberias que soporte las cargas
mecanicas asociadas a la operacion de una bomba de procesos en una Refineria de
Petréieo.
1.5.2 Objetivos Especificos
1) Identificar las condiciones de sitio y condiciones de operacién del sistema de tuberias

de la bomba para realizar la simulacion del sistema de bombeo.

2) Analizar el comportamiento operativo de las lineas y los equipos asociados para

identificar las cargas a ias que se encuentra sometida el sistema de tuberias.

3) Comparar los resultados del analisis con lo establecido por las normas y la informacién
brindada por el proveedor de la bomba para resguardar la integridad de las

componentes que conforman el sistema de tuberias.

4) |dentificar los tipos de soportes de tuberias a emplear para realizar una seleccion

adecuada de la soporteria de tuberias, basada en un estandar de soportes.

1.6 Hipoétesis
1.6.1 Hipotesis General

Mediante el analisis de la tensién de las tuberias debido a presién, cargas y
comportamiento térmico se podra cuantificarlas de manera tal que permita realizar el
disefio del sistema de tuberias que soporte las cargas mecanicas asociadas a la operacion
de una bomba de procesos en una Refineria de Petroleo.
1.6.2 Hipotesis Especificos
1) La identificacion de las condiciones de sitio y condiciones de operacion del sistema de

tuberias de la bomba determina la simulacién del sistema de bombeo.
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2) El comportamiento operativo de las lineas y los equipos asociados influye en la

identificacion de las cargas a las que se encuentra sometida el sistema de tuberias.

3) Losresultados del analisis con lo establecido por las normas y la informacién brindada
por el proveedor de la bomba influyen en el resguardo de la integridad de las

componentes que conforman el sistema de tuberias.

4) Los tipos de soportes de tuberias a emplear determinan una seleccion adecuada de

la soporteria de tuberias, basada en un estandar de soportes.
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1.7 Variables y Operacionalizacion de variables

1.7.1 Operacionalizacion de variables

Tabla 1

Operacionalizacion de Variables

Operacionalizacion

Variables Definicion Conceptual
i Dimensiones Indicadores Excala
o El analisis de tension de
VI: Analisis de ] Temperatura, Presion,
. tuberias provee la técnica . .
tension de ) o . Densidad, Diametro °C // bar I/ kg/m?* //
. . necesaria para que los Condiciones de sitio y de
tuberias debido | ) L ) . Peso, Presiéon, Temperatura, m (pulgada)
y ingenieros disefen sistemas de operacién.
a presion, o . Viento, Sismos, Friccion kg // bar // °C /I
tuberias sin sobre esforzar o Cargas por considerar
cargasy Material (Esfuerzo de fluencia), m/s?

. sobrecargar los componentes
comportamiento )
. de la tuberia y equipos
térmico.
conectados.

Especificacion de tuberias

espesor de pared de tuberia,

margenes de corrosion, etc.

N/mm?// mm // mm

VD: La Se comparan las fuerzas y
operacion de momentos resultantes con los
una bomba de |valores admisibles que
procesos en establecen los cadigos

una Refineria normativos y de los fabricantes

de Petréleo. de los equipos.

Esfuerzos y desplazamientos
en sistema de tuberias
Fuerzas y momentos en
boquillas de la bomba
Soportes de tuberias basado

en un estandar de soportes

Esfuerzos y desplazamientos
Fuerzas y momentos

Fuerzas y momentos

N/mm?// mm
N// N.m
N//N.m

Fuente: Elaboracién propia
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1.8 Metodologia de la Investigacion

1.8.1 Unidades de Analisis

Una Bomba Centrifuga de una compaiiia lider en fabricacion y servicios de
postventa de sistemas de control de caudal completos, mostrada en la Figura 1 con las
siguientes caracteristicas técnicas:

Flujo: 170 m3/hr; Carga: 64.50 m; NPSHr - Net Positive Suction Head Required
(Altura Neta Positiva de Succidon Requerida): 2.8 m; BKW - Rated brake power (Potencia
de frenado nominal): 47.4 kW; Eficiencia: 64.6%, RPM: 1770 RPM; Fluido: Hidrocarburo.

Ademas, se debe analizar el comportamiento de las lineas de succién y descarga

de la bomba cuando esta entra en operacién, por lo cual se debe modelar el recorrido de

estas con ayuda del Modelo 3D que se muestra en la Figura 2.

Figura 1

6 PHX 18A Disposicion General de la Bomba Centrifuga

w

- e
(0]

o

Fuente: Plano del proveedor
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Figura 2

Maqueta 3D

Fuente: Elaboracion propia

1.8.2 Tipo, Enfoque y Nivel de Investigacién

La presente investigacion es aplicada, dado que busca abordar un problema
concreto de la realidad mediante la aplicacién de conocimientos previos que existen en la
ciencia.

En cuanto al nivel de investigacién, se ubica en el nivel descriptivo, pues se
fundamenta en la medicibn y observacion de variables para determinar como se
manifiestan en la realidad estudiada. Asimismo, adopta un enfoque correlacional, ya que
busca establecer relaciones entre variables mediante el método cientifico.

Se adopta un enfoque cuantitativo, ya que implica el analisis de informacién objetiva
y la manipulacién de cantidades numéricas. Ademas, se plantea y demuestra una hipotesis

como parte del proceso investigativo.
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1.8.3 Diseno de la Investigacion

En términos de disefio de investigacién, se caracteriza como no experimental. Esto
significa que su objetivo principal radica en la recoleccion de datos en campo e informacién
adicional suministrada por el cliente, sin manipular variables. Por ultimo, como medicion
transversal ya que se recopila informacién en un momento especifico del tiempo.

1.8.4 Fuentes de Informacion

El estudio se desarrollé en principio con la informacion que brindo el cliente. Esta
informacién consiste en documentos de ingenieria basica, como planos de planta,
isométricos, diagramas de tuberias e instrumentaciéon, hojas de datos e informacién
obtenida del fabricante.

Ademas, se hizo un relevamiento en campo que consistié en reconocer el entorno
implicado, en recoger informacién de medidas de tuberias, equipos, instrumentos y
soportes existentes. Todo esto acompafado de un registro fotografico de la unidad
involucrada.

1.8.5 Poblacion y Muestra

Se analizaran las lineas de succién y descarga de una bomba centrifuga de fondos

de FCC, que es la poblacion seleccionada. Como muestra se puede mencionar a las

bombas centrifugas existentes de la unidad de FCC.

1.8.6 Técnicas e Instrumentos de Recoleccion de Datos

RFI - Request For Information (Solicitud de informacién), son documentos que la
empresa de ingenieria envia al cliente para recolectar informacion de planos, hojas de
datos, equipos, servicios, etc. Ademas, herramienta util para poder absolver posibles
dudas encontradas durante el relevamiento en campo.

Para realizar el registro fotografico dentro de la refineria, es crucial utilizar una
camara ATEX (atmosfera explosiva). Es un equipo mecanico que cumple con requisitos de
seguridad para poder ser utilizados dentro de atmosferas explosivas, que claramente la

refineria es una de ellas.
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Reuniones con el cliente mediante la plataforma de comunicacion y colaboraciéon
Microsoft Teams.
Se utilizé como herramienta base el Software CAESAR Il para poder realizar el

analisis de tensiones mediante el método de elementos finitos.

1.8.7 Analisis y Procesamiento de datos

Para el analisis se ha considerado el periodo comprendido entre agosto del 2022 a
diciembre del 2022. Con respecto al procesamiento de datos se recopildé y organizé la
informacién en tablas, que posteriormente sera utilizada para la ingreso y modelamiento
de datos del sistema de tuberias involucrado en el analisis de tensiones.

El analisis se desarroll6 empleando un software que realiza el calculo de las cargas
a las que se encuentran sometidas las componentes del sistema de tuberias de la bomba

de fondos de FCC de la refineria.
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Capitulo Il.

Marco Teérico y Marco Conceptual
2.1 Bases Tedricas
El andlisis de tensidn de tuberias se realizara en el software CAESAR Il. Con este
programa se podra verificar que las cargas a las que esta sometida el sistema de tuberias
cumplan con la normativa ASME B31.3. Ademas, se podra verificar que las cargas
producidas en las boquillas de la bomba estén por debajo de un limite proporcionado por
el proveedor de los equipos. Todo esto con el propdsito de buscar un sistema que sea
optimo en términos de costo y de construccién. La evaluacién de carga mediante el analisis
dindmico no esta en el alcance.
2.1.1 Criterios de seleccion para el grado de analisis
Previo a modelar las tuberias en el software, se tendra que haber hecho una
identificacion de las lineas criticas a analizar. Por lo general, son lineas de tuberias que
trabajan a condiciones de alta temperatura y presion.
Se puede utilizar la siguiente clasificacidn como referencia para saber si la tuberia
necesita un andlisis de tension.
Inelectra (1998). Manual de Flexibilidad y Soporteria.
2.1.1.1 Categorial
Las lineas de la categoria | requieren andlisis especializado porque son lineas
criticas. Por lo tanto, deben ser identificadas al inicio del proyecto para establecer con
anticipacién la soporteria a utilizar.
Las lineas en esta categoria son:
e Lineas donde la presién sea mayor a lo admitido por ASME B16.5 Clase
2500 para la temperatura y presion de diseio especificas.
e Lineas de alta temperatura que exceda los 1000 F (5637.778 °C).
e Lineas disefadas para mas de 22000 ciclos, etc.

e Lineas para fluidos categoria M. Segun ASME B31.3.
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e Lineas de Categoria ll, las cuales, para juicio del analista, deberan tener un
analisis mas cuidadoso.
e Lineas con juntas de expansién.

e Lineas de transferencia de etileno.

2.1.1.2 Categoria ll
Las lineas de esta categoria requieren un analisis por computadora. Precisan de
este analisis por sus condiciones de operacién, por su tamafo o porque estan conectadas
a equipos sensibles.
Las lineas en esta categoria son:
e Lineas conectadas a bombas y compresores reciprocantes, bombas y

compresores centrifugos y turbinas, las cuales cumplan con lo siguiente:

- Diametro mayor o igual a 3" y temperatura mayor o igual a 65 °C o
menor o igual 6 °C.
- Diametro mayor o igual a 12" y temperatura mayor o igual a 50 °C o
menor o igual a 6 °C.
e Lineas conectadas a recipientes segun ASME Seccion Vill: Division 2.
e Lineas conectadas a enfriadores por aire.
e Lineas conectadas a hornos o calentadores de llama directa.
e Lineas conectadas a equipos de aluminio.
e Lineas conectadas a cajas frias.
e Lineas sometidas a vibraciones.
e Lineas sometidas a cargas ocasionales significativas y que requieran de un

analisis dinamico.
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2.1.1.3 Categoria il
Las lineas de la siguiente categoria son analizadas, pero su analisis puede ser por
algun método manual.
Se puede citar los siguientes casos:
e Todas las lineas conectadas a equipos sensibles nombrados en la
Categoria Il que no hayan sido incluidas en la misma por su tamafo y
temperatura.

e Todas las lineas que no estan contempladas en las Categorias | y II.

2.1.1.4 Categoria IV
Las lineas de esta categoria requieren de inspeccion visual.
Entre este grupo de lineas se encuentra:
e Las lineas que son duplicados o reemplazos de existentes sin cambios
significativos, que hayan trabajado sin problemas en el pasado.
e Las lineas que pueden ser juzgadas como adecuadas por comparacion con
sistemas previamente analizados.

e Lineas que no estan contempladas en las categorias anteriores.

Ademas de todo eso, cualquier linea puede ser clasificada en una categoria
superior si es que el analista de flexibilidad lo que considera conveniente.
Por otro lado, se tiene la siguiente grafica que segun el diametro y temperatura de

operacion de la tuberia se agrupa en una de las cuatro categorias.
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Figura 3

Diametro nominal vs. Temperatura de flexibilidad
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Fuente: Inelectra INEDON “Manual de flexibilidad y soporteria” pag.19 afio 1998

2.1.2 Localizacién inicial de soportes

Teniendo las lineas identificadas, se procede a modelar las tuberias en el
programa. A su vez se debe ir colocando los soportes segun los siguientes criterios:

Formacién Industrial (2024). Soportacion de Sistema de Tuberias.

e Los soportes de las tuberias deben colocarse lo mas cerca posible de puntos
con cargas concentradas como valvulas, bridas u otros elementos similares.

e La ubicacion de los soportes no debe interferir con los requerimientos de
mantenimiento de los equipos.

e Se debe tomar en cuenta los arreglos de otras disciplinas para evitar
interferencias.

e Revisar los planos de tuberias o cables enterrados para evitar interferencia con
la cimentacién de los soportes.
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e Los espacios entre soportes de sistemas de tuberias de vapor o gases deben

ser verificados cuando son sometidos a pruebas hidrostaticas con el peso del

agua para comprobar si necesitan mas soportes adicionales o temporales.

e Elencargado de disefar los soportes debe enfocarse en seleccionar un soporte

de un estandar de soportes existente, en lugar de disefar un soporte especial

desde cero.

Existe un maximo espaciado sugerido que se muestra en la siguiente tabla.

Tabla 2

Espaciado sugerido de soportes de tuberias

Espaciado sugerido de soportes de tuberia
Tamaio nominal del (metros)
tubo (pulgada) Servicio de vapor,
Servicio de agua .
gas o aire

1 2.1 27
2 3.0 4.0
3 3.7 4.6
4 4.3 5.6
6 5.2 6.4
8 5.8 7.3
12 7.0 9.1
16 8.2 10.7
20 9.1 11.9
24 9.8 12.8

Fuente: ASME B31.1 Table 121.5-1 Suggested Steel Pipe-Support Spacing

Cabe resaltar que estos valores no se aplican cuando existen pesos concentrados,

como por ejemplo valvulas, bridas, cambios de direccién, etc.
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2.1.3 Tipos de soportes
2.1.3.1 Soportes rigidos
e Apoyo simple: permite el movimiento de la tuberia en todas direcciones
salvo en el eje vertical con sentido negativo.
Figura 4

Apoyo simple en vatrilla de acero o placa

STEEL ROD
or PLATE

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industnal Piping Systems.

¢ Trunnion: son soportes simples rigidos usados para soportar la tuberia a
una estructura cercana. Van soldados a codos o tramos rectos a fin de evitar
el movimiento de estos.

Figura §

Trunnion soldado en codo.
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Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industnial Piping Systems.
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e Barra colgante: cumple la misma funcién de un apoyo simple con el

adicional de eliminar la friccién entre la tuberia y el soporte.

Figura 6

Tuberias soportada mediante una barra

{—ROD

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industrial Piping Systems.

o Guias: utilizados para reconducir la expansion térmica a otros elementos
que absorben mejor las deformaciones. Permite que la tuberia se mueve a

lo largo de su longitud, pero no lateralmente.

Figura 7
Guias soldadas en la viga de apoyo
/INSULATION
—
WYE-TYPE
WELD— SHOE
9-in. MIN,
GUIDE — LENGTH

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industrial Piping Systems

23



e Restriccion axial o topes: es usado en sismos, cuando se tiene el sismo

en la misma direccion de la tuberia.

Figura 8

Restriccion axial mediante la soldadura de vigas de seccién “T” en la tuberia

— T SECTION

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industrial Piping Systems

2.1.3.2 Soportes flexibles

e Amortiguadores: trabajan cuando ocurren sismos. Los movimientos

bruscos los hacen lentos.

Figura 9

Amortiguadores

e E

Fuente: Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (2009). Pipe Hangers

and Supports —Materials, Design, Manufacture, Selection, Application, and Installation (MSS SP-58)
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e Carga variable: son resortes que se regulan a una cierta carga cuando se
instala el sistema. Luego en operacion entran a aliviar las cargas debido a

los cambios de temperatura.

Figura 10

Restriccion axial mediante la soldadura de vigas de seccién “T” en la tuberia.

COLO SETTING
& HYDROSTATIC
TEST STOP

LOAD
INOICATOR—==

TRAVEL
sTOP

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industrial Piping Systems

o Carga constante: usualmente se utiliza para quitar peso de componentes
que tienen un limite de carga que cumplir como por ejemplo las boquillas de

una bomba

Figura 11

Carga constante

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industnal Piping Systems
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+ Junta de expansion: la parte contorneada de una junta de expansion esta

disefiada para flexionarse cuando se producen movimientos térmicos

Figura 12

Junta de expansion simple

Fuente: Sherwood, D. R. and Whistance, D. J. (1973). The Piping Guide: For the Design and Drafting of
Industrial Piping Systems

2.1.4 Optimizacién de soportes

Se buscara siempre utilizar soportes simples en lugar de soportes disefiados
especialmente para un proyecto, ya que permitirda minimizar costos. El soporte estandar
por lo general se fabrica y suelda en obra.

Por otro lado, los soportes especiales requieren un diseno, fabricacion e instalacion
unicos. Salvo en casos extremos en donde los soportes simples no sean suficiente, se
usaran los soportes especiales.

Det Norske Veritas (2008). Recommended Practice DNV-RP-D101. Structural
Analysis of Piping Systems.

Siempre se deben considerar las fuerzas de friccion de los soportes de las tuberias
cuando se analizan las fuerzas de reaccion de carga de la boquilla. La aplicacion de la
friccion siempre debe considerarse en los movimientos reales de la tuberia.

En algunos casos este puede ser favorable. Por ejemplo, en un tubo largo, debido
a su peso y a un factor de friccion que involucre una tuberia de acero y el apoyo también

sea de acero, se consigue una fuerza de friccion alta que disminuye el desplazamiento del
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tubo. Por otro lado, cerca de equipos de como bombas o turbinas puede ser desfavorable
si no se escoge un factor de friccidbn adecuado.

Cuando se requiere baja friccion, se pueden atornillar o pegar placas de teflén de
baja fricciéon al marco sobre el que descansa la tuberia o la zapata de soporte de |a tuberia.
Sin embargo, las placas pegadas de baja friccion tienden a aflojarse con el tiempo y, por
lo tanto, deben inspeccionarse periédicamente.

Los coeficientes de friccion entre la tuberia y el material del soporte se indican a

continuacion:

e Acero - concreto 0.45
e Acero — acero 0.30
e Acero - teflén 0.10
e Teflon — teflén 0.10

2.1.5 Casos de cargas

Existen diferentes casos de carga que se deben llevar a cabo con el software
CAESAR Il para realizar un analisis de tensiones formal y verificar un sistema de tuberias
sometido a diferentes condiciones indicadas a continuacion.

Estos casos de carga se han incluido como ejemplo de las condiciones habituales
a las que puede estar sometido un sistema de tuberias. El analista de flexibilidad de
tuberias debe crear sus propios casos de carga de CAESAR Il para cada sistema de
tuberias especifico con el fin de cubrir las condiciones reales del sistema. Esto implica
adaptar los casos de carga segun las caracteristicas y necesidades particulares de cada
sistema de tuberias para garantizar una evaluacion precisa de las tensiones y
deformaciones.

La siguiente nhomenclatura se utilizara siempre que sea posible para estandarizar
la informacién contenida en diferentes calculos.

e \W: Peso de tuberia llena con fluido de trabajo.

e \WNC: Peso de la tuberia sin fluido interno
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WW: Peso tuberia llena de agua para prueba hidrostatica.

HP: Presién de prueba hidrostatica

T1: Temperatura para operacién normal

P1: Presion para operacién normal

T2: Temperatura para condicién de disefio

P2: Presion para condicion de disefio

F1: Fuerzas de reaccion de valvula de seguridad / ondas de presion/etc.

U1: Vector de carga uniforme (carga sismica horizontal en el eje X).

U2: Vector de carga uniforme (carga sismica vertical en el eje Y).

U3: Vector de carga uniforme (carga sismica horizontal en el eje Z).

Las combinaciones de carga necesarias para cumplir con el codigo ASME son las

siguientes:

Tabla 3

Combinacion de carga

Casos de carga Desplazamiento Cargas Tensiones
Prueba Hidraulica X X X
Operacién Normal X X
Operacion Disefio X X
Operaciéon + Acciones X X
ocasionales
Sostenido Normal X X X
Sostenido Disefio X
Sostenido + Acciones X
ocasionales
Expansién Normal X
Expansiéon Disefio X
Sostenido + Viento X
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Sostenido + Sismo X

Sismo Maximo X X

Sismo Minimo X X

Fuente: Especificacion de diserio.

2.1.6 Esfuerzos de flexibilidad

American Society of Mechanical Engineers. (2022). Process Piping — ASME Code
for Pressure Piping, B31 (ASME B31.3)

El intervalo de esfuerzos de desplazamiento axial, de flexiéon y torsional debe
calcularse usando como referencia el médulo de la elasticidad a 21 °C, para luego
combinarlos y determinar el intervalo de esfuerzos por desplazamiento calculado Sg, el
cual no puede exceder el intervalo de esfuerzos permitidos Sa

El rango de esfuerzos por desplazamiento calculado se determina de la siguiente

manera:
Sg =+ (ISal + Sp)? + (25,)2
iop*F,
Sq=—
a Ap
Donde:

e S, rango de tensién axial debido a las deformaciones por desplazamiento
e A, areade la seccion transversal de la tuberia.

e Fa rango de fuerza axial entre dos condiciones a ser evaluadas.

e ia factor de intensificacion de esfuerzo axial (ia= 1 para codos y curvaturas

de tuberias; ia=io para otras componentes)

= (itMi)z + (ioMo)z
- Z

A
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Donde:
e Sh rango de esfuerzos de flexion debido a las deformaciones por

desplazamiento.

i;: factor de intensificacion de esfuerzos en plano.

i,. factor de intensificacion de esfuerzos fuera de plano.

M;- momento de flexién en plano.
e M. momento de flexion fuera del plano.
i, *M
Donde:
e S: rango de esfuerzos de torsion debido a las deformaciones por
desplazamiento.
e it factor de intensificacion de esfuerzo de torsion.
e Z: modulo de seccion de la tuberia.

e M. rango de momentos de torsién entre dos condiciones a ser evaluadas.

Se introduce un nuevo concepto de factor de intensificacion de esfuerzos, que es
un factor multiplicador de la tensién nominal obtenida en un analisis de tensioén de tuberias.

Las siguientes figuras ilustran los momentos indicados en las ecuaciones anteriores
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Figura 13

Momentos en curvas

M;

oL
S5

Fuente: ASME B31.3 Procces Piping Chapter Il Design Part 5 Flexibility and support

Figura 14

Momentos en conexiones a ramal

Leg 1

Fuente: ASME B31.3 Procces Piping Chapter Il Design Part 5 Flexibility and support



El rango de esfuerzos de desplazamiento permitidos Sa, se calcula mediante la
siguiente formula:
Sa=f[1.25(5,+Sp) — ;]
Donde:
o S.: esfuerzo admisible a la temperatura minima del metal durante el ciclo de
desplazamiento.
e S esfuerzo admisible a la temperatura maxima del metal durante el ciclo
de desplazamiento.
o f: factor de intervalos de esfuerzos, depende del numero de ciclos de

desplazamiento en consideracion.
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El siguiente grafico nos da valores de f, en el rango de valores de esfuerzo.
Figura 15

Factor del rango de tension

Figure 302.3.5
Stress Range Factor, f

1.2

1.0 ‘\ J\
\ ‘See also Appendix w >
0.8 ‘/

- 0.6
0.4 A
0.2
%03 104 108 106 107 108 10°

N (cycles)

Legend:

=eme= Ferrous materials, specified minimum tensile strength <517 MPa (75 ksi),
and at design metal temperatures <=371°C (700°F)

All other materials

Fuente: ASME B31.3 Procces Piping Chapter Il Design Part 1Conditons and Criteria

2.1.6.1 Esfuerzos por cargas sostenidas

La suma de los esfuerzos longitudinales S., en cualquier componente del sistema
de tuberias, ocasionados por cargas sostenidas (presion y peso), no debe exceder a Sh

La ecuacioén para los esfuerzos por cargas sostenidas es la siguiente

Sy =/ (IS4l + 5p)% + (25,)2
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Donde:
e Sv esfuerzo por cargas sostenida.
e Sa esfuerzo por fuerza longitudinal sostenida.
e Sp esfuerzo por momentos de flexiéon sostenidos.

o S; esfuerzo por momento torsional sostenido.

A su vez estos esfuerzos se calculan de la siguiente manera

I,*F,
S =
a Ap

Donde:
e Ap: seccion transversal de la tuberia
e Fa: fuerza longitudinal por cargas sostenida

¢ |4 indice de fuerza longitudinal (en la ausencia de datos, se considera 1)

JATM)? + U,M,)?
Sb =
Z
Donde:
e | indice de momento planar sostenido. Se considera el valor mas grande

entre 0.75ii0 1

entre 0.75i, 0 1

M,: Momento planar debido a cargas sostenidas.
¢ M. Momento no planar debido a cargas sostenidas.

Z: Modulo de seccioén sostenido de la tuberia.

l.: indice de momento no planar sostenido. Se considera el valor mas grande

S, = I, ;;’t
Donde:
o Iy indice de momento torsional sostenido. En la ausencia de datos, se
considera 1.
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¢ Mt Momento de torsion debido a cargas sostenidas.

2.2 Marco Conceptual: Definicion de términos o conceptos

a)

b)

c)

d)

e)

f)

g)

h)

Parametros de disefo: Las ratios de presion y temperatura maxima permitidas para
componentes de tuberia de acuerdo con las condiciones de disefio

Condiciones de diseio: Todas las condiciones que rigen todo o parte del disefio y la
seleccion de componentes de tuberia y que se basan en las condiciones mas severas
que se esperan que ocurran en el servicio de acuerdo con el cddigo. Las condiciones
esperadas incluyen las condiciones ambientales y las condiciones del proceso
asociadas con la operacion normal, asi como las contingencias (eventos imprevistos
que pueden o no ocurrir).

Cargas de expansion: Estas son las cargas generadas por la variacion térmica del
sistema de tuberias, debido al aumento o disminucion de su temperatura durante la
operacion normal. También se consideran los desplazamientos iniciales de los nodos
asociados con el equipo.

Condiciones de operacion normal: Aquellas condiciones que se esperan durante la
operaciéon normal segun el disefo, excluyendo el fallo de cualquier dispositivo
operativo, error del operador y las variaciones ocasionales y a corto plazo establecidas
en el cadigo aplicable.

Temperatura maxima: La temperatura maxima sera considerada como temperatura
de disefio.

Temperatura minima: La temperatura minima en un sistema de tuberias es la
temperatura mas baja esperada durante la vida util del servicio.

Cargas de operacion: Estas son todas las cargas que ocurren durante la operacion
del sistema, incluyen tanto las cargas de expansion como las cargas sostenidas.
Tuberia: Conjunto de tubos, accesorios y componentes de tuberia utilizados para

transportar, distribuir, mezclar, separar, descargar, medir, controlar o amortiguar el
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)

k)

flujo de fluidos. También incluye los elementos que soportan la propia tuberia,
excluyendo las estructuras de soporte.

Analisis de tension de tuberias: Es el analisis de los esfuerzos, cargas y
deformaciones que se generan en los elementos de un sistema de tuberias cuando se
someten a condiciones de carga estatica, presion y temperatura, considerando su
comportamiento elastico.

Sistema de tuberias: Conjunto de tuberias interconectadas, con una o mas
derivaciones, que transporta un fluido bajo ciertas condiciones de disefio (presion y
temperatura).

Restriccion: Se refiere a un elemento lo suficientemente rigido como para deshabilitar
el movimiento o la rotacién de un punto especifico de la tuberia, en una o mas
direcciones, reduciendo asi el numero de grados de libertad.

Cargas sostenidas: Son aquellas cargas causadas por fuerzas mecanicas, solo
cuando no hay expansiones térmicas. Estas cargas se deben principalmente al peso

de la propia tuberia, el peso y la presion del fluido de trabajo.

m) Perfil: componente de acero que se utiliza en la construccion para soportar cargas.

n)

o)

p)

q)

Zapata: Pieza de metal unida a la parte inferior de un tubo que descansa sobre acero
de soporte. Permite aplicar aislamiento a la tuberia.

Spring Hanger: son tipo de soportes que permiten variaciones a lo largo de la tuberia

debido a los cambios de temperatura.

GAP: especifica la distancia a lo largo de la linea de accion de la restricciéon que el

nodo restringido puede recorrer antes de que comience la resistencia al movimiento.

Nodo: puntos de la tuberia, los cuales son utilizados para agregar o extraer

informacion

36



Capitulo lll.

Desarrollo del trabajo de investigacion

El presente capitulo describe el desarrollo del analisis de tensiones de un sistema

de tuberias para una bomba de procesos en una refineria de petréleo. Primero, se

establecen las condiciones climaticas y operativas que afectan las tuberias, como la

presion, temperatura y peso. Luego el analisis se realiza mediante el software CAESAR I,

que permite calcular las tensiones a las que estara sometido el sistema. Finalmente se

aborda la seleccion de soportes, donde se emplea un estandar de soportes de tuberias.

Podria pensarse que el desarrollo del modelo del sistema de tuberias es un proceso

secuencial, que es suficiente con tener una colocar datos de entrada y mediante el uso de

formulas, obtener resultados. Pero no es del todo asi, ya que en cada simulacién que

realiza el software, se obtendran nuevos resultados, los cuales deben ser analizados. Todo

esto hasta obtener una solucién que garantice un correcto y optimo disefo del sistema de

tuberias.

3.1 Condiciones de entorno, premisas y metodologia de calculo

3.1.1 Condiciones climaticas

Las condiciones del entorno son mostradas en la siguiente tabla:

Tabla 4

Condiciones climaticas del entorno

CARACTERISTICA DESCRIPCION
Temperatura ambiente: Maxima 26 °C
Temperatura ambiente: Minima 10 °C

Nota: Se considerara una temperatura ambiente media de 19 °C

Fuente: Elaboracién propia
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3.1.2 Premisas de calculo

Para el modelo de analisis de esfuerzos se estan considerando los siguientes

criterios:

e El sistema de bombeo de fondos de FCC supone el traslado de fondos de la
columna fraccionadora, cuyo tag de equipo es 21-C9X. Por lo cual, se modelara
parte de las tuberias del equipo 21-C9X.

e Se esta considerando en las tuberias el espesor de aislamiento y la densidad
del fluido a la temperatura de operacion.

e Elestudio esta basado en la premisa principal que las tuberias estan sometidas
solo a cargas estaticas debido a expansiones térmicas, cargas sostenidas de
presiones internas y peso. Se hara el uso de un equivalente estatico para

simular el sismo.

3.1.3 Metodologia de calculo

El presente estudio de flexibilidad se ha realizado mediante el método de

elementos finitos aplicado por el software CAESAR Il versién 13.00.00.0890 afio 2023.
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3.1.3.1 Unidades

Figura 16

Unidades en el sistema internacional
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Fuente: Elaboracion propia

3.1.3.2 Parametros de disefno

En la siguiente tabla se muestra las condiciones de operacién de temperatura,

presion y densidad de la linea de descarga y de succion.

Tabla b

Parametros de disefio

Fluido Temperatura °C (°F) Presioén barg (psig)
& c 2
Linea 5 Folisanilee il le - % | 25
g 23 8 | §E | &2 2&E | 28°%
P 3 X o & o & a %
. Fondos 400 360 3.15 1.18 473
Supcey Fraccionadora = (752) 680) | (45.69) | (17.11) (68.60)
Dedearea Fondos 823 400 360 9.58 6.55 14.37
9 Fraccionadora (752) (680) (138.95) (94.99) (208.42)

Fuente: Elaboracién propia
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Las condiciones de operacion y de disefio fueron tomadas del listado de lineas que se muestra a continuacion

Figura 17

Listado de lineas
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40



w3 Fueded  SISIENNIG O TLIDENIES €N & thﬁﬁmam
A continuacion, se muestra las lineas modeladas en un diagrama de tuberias e
instrumentacion. El documento de referencia es el U-21 DIAGRAMAS DE TUBERIAS E

INSTRUMENTOS SECCION DE FRACCIONAMIENTO.

Figura 18

U-21 Diagramas de tuberias e instrumentos - Seccion de fraccionamiento H3
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Fuente: Elaboracion propia
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Figura 19

U-21 Diagramas de tuberias e instrumentos - Seccion de fraccionamiento H2
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3.1.3.4 Caracteristicas de las tuberias

Los materiales de las tuberias utilizadas para el modelo son:

Tabla 6

Caracteristicas de las tuberias

Tuberia de 8”

Tuberia de 6”

Material

ASTM A-335 Gr. P5

ASTM A-335 Gr. P5

Espesor (mm) / (SCH Cédula)

12.7 /1 (80)

10.97/(80)

Densidad de aislamiento

112 kg/m3

Espesor de aislamiento

110

Fuente: Elaboracién propia

3.1.3.5 Cargas permisibles en las boquillas de la bomba

De acuerdo con el proveedor de la bomba las cargas en las boquillas son las que

refiere el AP1 610. A continuacion, se muestras las cargas de las boquillas:

Figura 20

Cargas de acuerdo con el plano de Flowserve 50022HEO078

Z FUERZAS MOMENTOS
,/' ‘\‘ A m
Ay| M) Ib PI1610 bf API610
R4y [ Fy Fz Fr Mx My Mz Mr
DESCARGA | 2490 | 2050 | 3110 | 4480 | 2300 | 1180 | 1760 | 3130
560 | 460 | 700 | 1010 | 1700 | 870 | 1300 | 2310
SUCCION 4890 | 3780 | 3110 | 6920 | 3530 | 1760 | 2580 | 4710
1100 | 850 | 700 | 1560 | 2600 | 1300 | 1900 | 3500

Fuente: Plano del proveedor




Figura 21

Cargas de acuerdo API! 610 mencionada en tabla 5 para boquilla de 6" y 8"

Table 5 — Nozzle loadings

Location/orientation

Nozzle-loading force as a function of flange size — S| units

N

Nominat size of flange (DN)

<50 | 8 | 100 | 1s0 | 200 | 2s0 | 300 | 350 | a00
Each top nozzle
Fx 710 1070 1420 2 490 3780 5 340 6 670 7120 8 450
Fy 580 890 1160 2 050 3110 4 450 5340 5780 6670
Fz 890 1330 1780 3110 4 890 6 670 8 000 8 900 10 230
Fp 1280 1930 2560 4480 6 920 9 630 11 700 12 780 14 850
Each side nozzle
Fyx 710 1070 1420 2490 3780 5340 6670 7120 8 450
Fy 890 1330 1780 3110 4 890 6 670 8 000 8 900 10 230
Fz 580 890 1160 2 050 3110 4 450 5340 5780 6670
FRp 1280 1930 2 560 4 480 6 920 9 630 11700 12780 14 850
Each end nozzle
Fy 890 1330 1780 3110 4 890 . 6670 8 000 8 900 10 230
Fy 710 1070 1420 2490 3780 5340 6 670 7120 8 450
F; 580 890 1160 2050 ’ 3110 4450 5 340 5780 6670
Frp 1280 1930 2 560 4 480 I 6 920 9 630 11700 12780 14 850
Moment
N-m
Each nozzle —
Mx 460 950 1330 2300 3530 5020 6 100 6 370 7 320
My 230 470 680 1180 1760 2440 2980 3120 3 660
Mz 350 720 1000 1760 2580 3 800 4610 4750 5420
Mp 620 1280 1800 (| 3130 ||[4710 6 750 8 210 8 540 9820

Fuente: Elaboracion propia
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3.1.3.6 Aceleraciones para sismo

La aceleracion sismica esperada sera calculada de acuerdo con el estandar
del cliente, la cual indica lo siguiente: cuando no se disponga de un estudio especifico
de zonificaciéon sismica (Estudio de sitio conforme al Art.2.2.2 de la E.030), se usaran

los siguientes parametros de aceleracion sismica para disefiar con la metodologia del

ASCE 7-10.

El cédigo nacional del Pera E.030 “Disefio sismorresistente” especifica los
parametros basicos para las cargas sismicas; segun la zonificacion indicada en la

norma.

La refineria se encuentra ubicada en una zona sismica 4 la cual se asigna un

factor Z= 0.45; el cual se interpreta como la aceleracién maxima horizontal en suelo

rigido con una probabilidad de 10% de ser excedida en 50 afios.
Los valores utilizados por el estandar del cliente son los siguientes:
Ss= 2.5*7=2.5"0.45= 1.125
S1=1.25*Z
U (I)= 1.5 de acuerdo con tabla N°5 de E.030

R= 12 de acuerdo con tabla 13.6-1 de ASCE 7-10 para tuberias disefiadas bajo
ASME B31
ap= 2.5 de acuerdo con tabla 13.6-1 de ASCE 7-10 para tuberias disefiadas

bajo ASME B31

Clase de sitio: D
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Con estos valores se ingresa al software CAESAR II:

Figura 22

Datos de entrada para célculo de la aceleracion sismica

Fuente: Elaboracién propia

Seismic Wizard &

Seismic Design ASCE 7-10/1BC 2012 v

Impaortance Factor [ : [rg—'

Response Factor R : E{ |

—

Max. Mapped Res. Acc. Ss :| 1.125 j g's

Site Class : D vy

Component Elevation ratio z/h : | 1 |

Component Amplification Factor ap : | 2.5 B

I Create Cancel

Como resultado se obtiene los siguientes valores:

Figura 23

Resultados de la aceleracion sismica

Fuente: Elaboracién propia

ux uy uz G's
1 0.3540 0.0000 0.0000
2 0.0000| 0.2360 0.0000
3 0.0000 0.0000 0.3540 M
s L1
5 [
6 ]
F [] |
3 =
9 V]

Ag=0.354 en direccién Horizontal

y 2/3 de Ag para aceleracion vertical = 0.236.

Ag = 0.354 (Horizontal)

Ag= 0.236 (Vertical)

46



Se consideraron 6 condiciones de carga U1, U2, U3 y sus respectivas

componentes negativas (-U1, - U2, -U3).

U1, -U1: Corresponde al factor estatico de aceleracion de la gravedad por

sismo en el eje X, igual a 0.354g.

U2, -U2: Corresponde al factor estatico de aceleraciéon de la gravedad por

sismo en el eje Y, igual a 0.236g.

U3, -U3: Corresponde al factor estatico de aceleracion de la gravedad por

sismo en el eje Z, igual a 0.354g.

Se considera como eje vertical al eje Y.

3.1.4 Modelo en el CAESAR Il

Los datos de entrada utilizados para realizar el modelo final presentado en la siguiente

figura, se encuentran en el Anexo C.

Figura 24

Modelado total

Descarga existente

|
i

Descarga nueva
de8"

-
’ Succion
nueva de 8"

A Y

Fuente: Elaboracién propia
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Figura 25

Succion y descarga de la bomba 21-P5D

Fuente: Elaboracién propia

Para cumplir con las cargas indicadas por el APl 610 y del proveedor se
deberan instalar topes axiales o restricciones tal como se indica en las dos

siguientes figuras:

Figura 26

Cumplimiento con API 610 en cargas de boquillas Parte 1

Restriccion Axial
Con 5 mm de gap

N
/* Restriccion en - Z de E Restriccion en - X de 8 mm de
10 mm de gap o — | 9

Fuente: Elaboracién propia




Figura 27

Cumplimiento con API 610 en cargas de boquillas Parte 2

Restriccion en +X de 2
mm de gap

P

Fuente: Elaboracion propia

3.1.5 Combinaciones de carga

A continuacion, se muestra el cuadro con los casos de carga considerados en

el calculo del analisis de tensiones:
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Tabla 7

Combinaciones de cargas

Numero
de Caso de carga Tipo Descripcién
casos
L1 w HGR | Peso de tuberia més fluido
Combinacion de carga para condicién de operacion de temperatura y
L2 W+T+P1 HGR | presién.
L3 WW+HP HYD [ Prueba hidrostética
Combinacién de carga para condicién de operacion de temperatura y
L4 W+T1+P1+H OPE_ | presion méas spring hanger.
Caso sostenido altemmativo con presién de operacion de acuerdo con
L5 W+P1+H SUS |el ASME B31.3
Combinacién de carga para condicion de disefio de temperatura y
L6 W+T2+P2 OPE | presién de disefio
Caso sostenido alternativo con presiéon de disefio de acuerdo con el
L7 W+P2 SUS |ASME B31.3
L8 W+T1+P1+H+U1+U2 [ OPE | Condicién de operacion con carga sismica +X+Y
L9 W+T1+P1+H-U1+U2 | OPE | Condicién de operacidén con carga sismica -X+Y
L10 W+T1+P1+H+U1-U2 | OPE | Condicién de operacién con carga sismica +X-Y
L11 W+T1+P1+H-U1-U2 | OPE | Condicion de operacién con carga sismica -X-Y
L12 W+T1+P1+H+U2+U3 | OPE | Condicién de operaciéon con carga sismica +Z+Y
L13 W+T1+P1+H+U2-U3 | OPE | Condicién de operacién con carga sismica -Z+Y
L14 W+T1+P1+H-U2+U3 | OPE | Condicién de operacién con carga sismica +Z-Y
L15 W+T1+P1+H-U2-U3 | OPE | Condicién de operacién con carga sismica -Z-Y
L16 W+T1+P1+H+U1 OPE | Condicion de operacion con carga sismica + X
L17 W+T1+P1+H-U1 OPE | Condicién de operacién con carga sismica — X
L18 W+T1+P1+H+U2 OPE | Condicién de operacién con carga sismica + Y
L19 W+T1+P1+H-U2 OPE [ Condicién de operacion con carga sismica - Y
L20 W+T1+P1+H+U3 OPE | Condicién de operacién con carga sismica + Z
L21 W+T1+P1+H-U3 OPE | Condicién de operacién con carga sismica - Z
L22 W+P1+H SUS | Sostenido en condicién de presién de operacion normal
L23 W+P2 SUS | Sostenido en condicién de presion de disefio
L24 L4-L22 EXP | Expansién con temperatura de operacion.
L25 L6-L23 EXP | Expansién con temperatura de disefio
L26 L16-L4 OCC | Carga sismica +X
L27 L17-L4 OCC | Carga sismica -X
L28 L18-L4 OCC | Carga sismica +Y
L29 L19-L4 OCC | Carga sismica -Y
L30 L20-L4 OCC | Carga sismica +Z
L31 L21-L4 OCC | Carga sismica -Z
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Ntimero
de Caso de carga Tipo Descripcién
casos
L32 L26+L28 OCC | Carga sismica +X+Y
L33 L27+L28 OCC | Carga sismica -X+Y
L34 L26+L29 OCC | Carga sismica +X-Y
L35 L27+L29 OCC | Carga sismica -X-Y
L36 L30+L28 OCC | Carga sismica +Z+Y
L37 L31+L28 OCC | Carga sismica -Z+Y
L38 L30+L29 OCC | Carga sismica +Z-Y
L39 L31+L29 OCC | Carga sismica -Z-Y
L40 L23+L32 OCC | Sostenido de condicion de disefio con carga sismica +X+Y
L41 L23+L33 OCC [ Sostenido de condicién de disefio con carga sismica -X+Y
L42 L23+L34 OCC [ Sostenido de condicion de disefio con carga sismica +X-Y
L43 L23+L35 OCC [ Sostenido de condicién de disefio con carga sismica -X-Y
L44 L23+L36 OCC | Sostenido de condicion de disefio con carga sismica +Z+Y
L45 L23+L37 OCC | Sostenido de condicién de disefio con carga sismica -Z+Y
L46 L23+L38 OCC [ Sostenido de condicién de diseiio con carga sismica +Z-Y
L47 L23+L39 OCC [ Sostenido de condicién de diseio con carga sismica -Z-Y
Leyenda:

HP: Presién de prueba hidrostatica.

W: Peso de tuberia llena con fluido de trabajo.

WW: Peso tuberia llena de agua para prueba hidrostatica.
WNC: Peso de la tuberia sin fluido interno

H: Cargas iniciales de suspension tipo soporte.

OPE: Caso operacional (cargas de operacién).

HYD: Caso de prueba hidrostatica.

SUS: Caso sostenido (cargas sostenidas).

EXP: Caso de expansion (cargas de expansién).

OCC: Caso ocasional.

HGR: Caso de disefo de soporte de suspension tipo resorte.
D: Desplazamiento

S: Stress

F: Fuerza

Fuente: Elaboracién propia



3.1.6 Seleccion de soportes bajo un estandar de soportes

Para llegar a los resultados que permitan el cumplimiento de las normativas
se necesita tener en mente que soportes metalicos son los que garanticen la
operacion de la bomba de procesos. Para ver mas detalle de la ubicacién de los

soportes, ver Anexo D.

Por lo tanto, mediante el uso de un estandar de soportes, se puede realizar
una seleccion del tipo de soporte que se empleara en diferentes ubicaciones del
sistema de tuberias. A continuacién, se muestra el detalle del soporte tipo trunnion
a emplear:

Figura 28

Detalle de soporte tipo trunnion

-
=) / / .
S g { 45
( i
G PIPE \ - >/
) 2d
VENTING g
= HOLE O 6mm N
RESTING PLATE | \_INSERT
SEE TYP_RS| BY OTHER

TYPE A

Fuente: Estandar de soportes
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En la figura 29, el diametro del trunnion a emplear sera de 4 pulgadas, debido
a que la tuberia de succién es de 8 pulgadas. Asimismo, se brinda la dimension de

lado de 200 mm de una placa cuadrada con un espesor de 3/8 pulgadas.

Figura 29

Dimensiones del trunnion y de la placa base

ITEM LINE DUMMY
No. SIZE(QD) SIZE(@d) BASE PLATE
1 2" 112" 150x150x3/8"
2 3" 2" 150x150x3/8"
3 4" 3" 150x150x3/8"
4 m | 4" 200x200x3/8"
5 10 6" 250x250x3/8"
6 12"-16" 8" 300x300x1/2"
7 18" 10" 350x350x1/2"
8 20"-24" 12" 400x400x1/2"
9 26"-28"-30" 14" 450x450x5/8"

Fuente: Estédndar de soportes

De la figura mostrada a continuacidn, el diametro de tuberias menores a 8", se
esta seleccionando un angulo 1 2 x 1 %2 x Y. Es decir, el perfil tiene un ancho 1 %
pulgadas y un espesor de V2 pulgadas. Estas guias representan las restricciones en los

ejes “Z"y “X", que se muestran en las figuras 26 y 27
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Figura 30

Detalle de restricciones laterales mediante guias

NOTA 61

Angulares para guia

CunDRADO [U12d a4 TUBERA <8 |
L 2x2xV4 TUBERIA 10 - 14
S — L2122 1238 TUBERIA 16 - 24
TEM No DESCRIPCION

@ CHAPA DE ACERO AL CARBONO A36 O SIMILAR.VER TABLA PARA DETALLES.

(:) ANGULARES PARA GUIA DE ACERO AL CARBONO A36 O SIMILAR.

Fuente: Estandar de soportes

Las lineas de succion y descarga de fondos se encuentran aisladas debido a que

poseen una temperatura de operacién de 360 °C. Por tal motivo, el soporte que las sostiene

posee una zapata y se muestra a continuacién
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Figura 31

Detalle de apoyo simple con zapata.

AT T T T PATIN (112" A 247)
/s ¢ \\
/7
/ T~ X T T T T T T T T T T T s T T e — = )
/ /’ I N \ ! \
/ \ \
/ - \ \ ! !
J . \ /
B T e g
1Y ! 5% I |
\\ \ ’ ;) \ //\\,)bu P n i [\ )
— A ’ = e - =/ NOTA 7
>N f e $ \
) ~ - ke
Ig: ~_l_-- S = NOTA 6 \+G
B Lg , S :II/ o esrasaa | =9 \@
VAP 2 R =
(NOTA 8) = l _ (TP)
I A T
! L1
NOTA
(ALTURA DEL PATIN INCLUIDO ?
REFUERZO S| APLICA)
(mm) (mm) (mm)
DN 12 T
112 150 9 9
2 150
S I LISTA DE MATERIAL
4 150 ITEM DESCRIPCION ~ (NOTA 1) CANTIDAD
6 150
s Z00 1 (@) | cHaPA ASTM A516-60 (VER TABLA Y DIBUJO). 1
10 200 @ CHAPA ASTM A516-60 (VER TABLA Y DIBUJO). (NOTA 7) 4
- poid (3 | craPa ASTM As16-60 (VER TABLA Y DIBUJO). 1
16 300
18 300
20 350 2
2 400 12

Fuente: Estandar de soportes

Asimismo, para evitar que las tuberias fallen debido a desplazamientos
excesivos causados por un sismo, se sueldan angulos a la viga sobre la cual se

apoyan las tuberias.
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Figura 32

Detalle de guias en apoyos simples con zapata.

GS2

GUIA PARA PATIN (8" A 24%)

GAP=_3mm_TIP.
NOTA 3

(TIP.)
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i
"
I
I
I
I
lEzzzz
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PARA DETALLE DEL PATIN VER S2 /S8 /S9 /510 /SC1

LISTA DE MATERIAL
ITEM DESCRIPCION CANT
(1) | CHAPA DE ACFRO AL CARBONO A36 O SIMILAR 50x50x12 2

Fuente: Estandar de soportes

Por ultimo, para evitar un desplazamiento axial excesivo debido a un sismo, se

coloca una restriccion axial o tope. El detalle del soporte es el siguiente




Figura 33

Detalle de restriccion axial o tope

(o |

ANCLAJE DIRECCIONAL (8" A 247)

L T
A X
;)\
[
— - I —————————————————————
'
)
AN e e S S S S S S S O
T
e
: "
Ll
PERFIL W I ﬂ
(VER TABLA)
! GAP= 2mm
TUBERIA CON _AISLAMIENTO 2 NOTA 5
DN FERFIL FUERZA NAX. Kg
8'-18" Wax13 5100
207-24" WEX15 7000

. Fuente: Esténdar de soportes

Para una tuberia de 8 pulgadas, se sugiere un perfil W4X13, el cual puede
soportar una fuerza de 5100 kg. Del anexo D, se puede verificar que el nodo
involucrado es el nodo 555, el cual para los casos de operacion normal y operacion

con sismo tiene las siguientes cargas resultantes.
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Figura 34

Reporte de cargas resultantes en el nodo 555.

Node Load Case ND( NFY
555 TYPE=Rigid -Z:; Rigid +Y;
4 (OPE) -5099 -8142
8 (OPE) 2065 -6623
9 (OPE) -8314 -7024
10 (OPE) 2114 -8652
11 (OPE) -59606 -9199
12 (OPE) -6017 -6531
13 (OPE) -3552 -7845
14 (OPE) -6127 ~8555
15 (OPE) -4103 -9798
MAX -9606/L11 -9798/L15

——
Fz
N

24056
21732
23539
22584
24464
29181
18447
306384
19332
30684/L14

0O 0O ©O ©O ©O O o o o

O 0O O 0O 0o © o o

O 0O 0O O oo © o o

Fuente: Elaboracion propia

Se puede verificar que para todos los casos mencionados no superan los

5100 kg, por lo cual el soporte seleccionado es el

desplazamientos excesivos a lo largo de la tuberia

idoneo para evitar
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Capitulo IV.

Resultados, Contrastacion de Hipotesis y Discusion Resultados

4.1 Resultados

4.1.1 Resultados del analisis de tensiones

Del estudio realizado para los casos de funcionamiento mencionados en el

apartado de combinaciones de carga, se han obtenido los siguientes resultados:

Mayor esfuerzo segun Coédigo ASME B31.3 (N/mm2)

e Nodo en el que se produce 1360

e Esfuerzo calculado segun cédigo: 104.9

e Esfuerzo maximo permitido por el material segun cédigo: 1456

e Combinacion de carga que produce el maximo esfuerzo: 40(0CC)

El mayor esfuerzo se presenta debido a la ocasional de sismo en la tuberia
existente tal como indica en la siguiente figura:
Figura 35

Nodo de mayor esfuerzo

Hoops Legond =
4 Code Strexs by Percent (%)
4ledé
> Potet % 100
Color B ==
“leve S
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cher [ ]
2 levetd
» Permerd % L
ches O] se %0
s levei
> Percot % 4
Color [ ]
4ileved2
> Percent, % o
olen 3 52 20 w2
alene
< Poree % 2
sler B ree 40
P -
P>
~ o
. 2 (s
v
¥

Fuente: Elaboracién propia
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4.1.2 Resultados de mayores desplazamientos del sistema de tuberias

A continuacién, se muestran las secciones del sistema de tuberias que mas

se desplazarian en caso ocurra un sismo.

Figura 36

Nodo con mayor desplazamiento en el eje “Z” en caso 13 Condicion de operacion con

carga sismica +Y-Z

12 (OPE) W+T1+P1+H+U2+U3 A
13 (OPE)W+T1+P1+H+U2-U3
~- Stiesses

14 (OPE) W+T1+P14H-U2+U3
15 (OPE)W+T1+P1+H-U2-U3

16 10PE1W+T1+P1+H+U1 v
< >

Node

rY (deg.)

1000 0.0000 0.0000| -100.4706 0.0826| -0.04686 0.1883
2 1010| -4.44 0.0000| 686494 -00051| -0.0159| -0.1895
3 309| -6.9616 2.8451| 422116 0.3595| -0.2438 0.0633
4 619| -37.7864| -2.7963| -42.0011| -0.1339| -0.4664 0.1618
5 308| -7.5405 13710 -41.7502 0.2250| -0.1869 0.1033
6 618 | -39.5933| -26132| -416836| -0.0999| -0.2923 0.1634
il 310 66019 44277 -40.9855 0.4870| -0.2746 0.0126
8 620| -36.0185| -2.4205| -403100| -0.1502| -0.6239 0.1569

Fuente: Elaboracion propia
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Figura 37
Nodo con mayor desplazamiento en el eje “X” en caso 9 Condicién de operacion con

carga sismica -X+Y

A

[ u2
fg{gimm:g}mﬁ:&z ¥ Node| dX (mm )| dY (mm )| dZ (mm )| rX (deg.} | rY (deg.) | rZ (deg.)

- Stiesses I 0

. High Stresses 618| -81.0000] -24711| -39.7237| -0.0880| -01377| 01528
[Dizplacefhefts 619 -797306] -26155| -402522 -0.1131] 03370 ©.1483
" Restraints 620 -781504] -22503| -38.9947| 01250 -05232| 0.1455

10 (OPE) W+T1+P1+H+U1-U2 600 -754715] 00000 -269190| -0.0056| 03294 01320

11 (OPE) W+T1+P1+H-U1-U2 630 | -74.2646] 0.0000| -30.0000] -01581| -06312[ 0.1460

12 (OPE1W+T14P1+H+U2+U3 ¥ 638| -686856] 3.1694| -153006| -02056| -06784| 0.1406
639 -68.1146| 33497 -13.8354| -02096| -06740| 0.1369

olN|O|jnlajwin

< >

Fuente: Elaboracién propia

Para mayor detalle de los desplazamientos resultantes en los diferentes

casos de carga ver Anexo G.

4.1.3 Resultados de las cargas resultantes en las boquillas de la bomba

Los resultados de las cargas resultantes en las boquillas de la bomba de

fondos son los siguientes:

61



Tabla 8

Resultados de cargas en boquillas de succién y descarga de fondos.

| Boquilla Nodo Fx (N) Fy (N) Fz (N) Mx (N.M) | My (N.M) | Mz (N.M)
Succién 10 1506 -683 -1504 255 1274 -1252
Descarga 400 609 -1725 74 1381 1030 149

Fuente: Elaboracién propia

Para mayor detalle de las cargas resultantes en los diferentes casos de carga

ver Anexo F.

4.2 Contrastacion de la Hipétesis

Hipoétesis Nula (Ho): El analisis de tension de tuberias debido a presion,
cargas y comportamiento térmico, y comprobacioén del cumplimiento con las Normas
ASME no garantizara la operacion de una bomba de procesos en una Refineria de
Petréleo.

Hipotesis de Investigacion (Hi): El analisis de tensiéon de tuberias debido a
presién, cargas y comportamiento térmico, y comprobacién del cumplimiento con las
Normas ASME garantizara la operacién de una bomba de procesos en una Refineria
de Petroleo.

Decision

A continuacioén, se muestra el analisis de esfuerzos de las tuberias en

cumplimiento con el cédigo ASME B31.3 Para mayor detalle ver Anexo B.
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Figura 38

Cumplimiento con el ASME B31.3 de acuerdo con el CAESAR Il

Piping Code: B31.3-2018 = B31l.

&k kX
Highest Stresses: (N/mm2 )
Ratio (%):

Code Stress:

Axial Stress:

Bending Stress:

Torsion Stress:

Hoop Stress:

Max Stress Intensity:

CODE COMPLIANCE EVALUATION PASSED ===

3 -2018, Aug 30, 2019
72.0 @Node 1360 LOADCASE: 40 (OCC) L40=L23+L32
104.9 Allowable Stress: 145.6
I1.0 @Node 1030 LOADCASE: 46 (OCC) L46=L23+L38
137.8 @Node 190 LOADCASE: 25 (EXP) L25=L&-L23
47.3 @Node 729 LOADCASE: 25 (EXP) L25=L6-L23
17.2 @Node 1010 LOADCASE: 7 (Alt-SUS) W+P2
258.7 @Node 190 LOADCASE: 25 (EXP) L25=Lé-L23

Fuente: Elaboracion propia

Ademas, la siguiente figura muestra las cargas permisibles en las boquillas

en comparacion con las cargas resultantes del analisis. Para mayor detalle ver Anexo

E.

Figura 39

Cumplimiento con API 610 en cargas de boquillas

CAESAR Il ANALYSIS REPORT: APl 610 2021 - Centrifugal Pumps (12th Ed.)

CAESAR I
Database: 2295D.C2eDB

Ver: 13.00.00.0890

Date: 9/22/2024 11:38:53 PM

Name: API-610_21PSD_ID_1

Nozzie Allowables - Table 5
Local Force Allowable (N) Local Moment Allowable (N.m)
Nozzle Type fx fy fz mx my mz
Suction 4892.80 3780.80 3113.60 3524.98 1762.49 2575.94
Discharge 2490.88 2046.08 3113.60 2304.79 1179.51 1762.49
Nozzle Summary - Tabie 5§
Local Force (N) Local Moment (N.m)
Load |Nozzl
| Coaase T;pz: v Results fx fy fz mx my mz
Loads 1505.83 1504.09 -682.62 255.29 1251.77 1273.71
Suction Ratio 0.31 0.40 0.22 0.07 0.71 0.49
4 Status Passed Passed Passed Passed Passed Passed
Loads 609.13 -73.61 -1725.03 1380.67 -148.85 1030.29
Discharge Ratio 0.24 0.04 0.55 0.60 0.13 0.58
Status Passed Passed Passed Passed Passed Passed

Fuente: Elaboracién propia
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Ambas verificaciones validan que el arreglo propuesto de las lineas de succién y
descarga de la bomba eléctrica de FCC en condiciones de operaciéon normal y disefo, se
encuentran dentro de los valores admisibles establecidos por las normativas
correspondientes. Por lo tanto, se rechaza la hipétesis nula (Ho) y se acepta la hipotesis

de investigacion (Hi).

4.3 Discusion de Resultados

El analisis realizado sobre el sistema de tuberias en la refineria, considerando las
normas ASME B31.3 y APl 610, permite obtener resultados que garantizan el
cumplimiento de los parametros de seguridad y eficiencia operacional del sistema de

bombeo.

Dentro de los hallazgos mas relevantes tenemos:

Esfuerzos en las tuberias: El mayor esfuerzo obtenido, segun el analisis con
CAESAR I, fue de 104.9 N/mm?, el cual esta por debajo del limite maximo permitido de
145.6 N/mm? segun el cédigo ASME B31.3. Estos resultados son coherentes con el
estudio de Zahid et al. (2017), quienes también analizan sistemas de tuberias en
condiciones de alta presiéon y temperatura, encontrando esfuerzos dentro de los limites
permisibles. En ambos estudios, se demuestra que el uso de soportes adecuados permite
que las tensiones en el sistema se mantengan bajo control, garantizando la integridad

operativa de las tuberias.

Desplazamientos en el sistema de tuberias: Se observé que los mayores
desplazamientos ocurren bajo condiciones sismicas, siendo mas significativos en la
tuberia de descarga existente. Este resultado es esperado, ya que el modelado de la
tuberia se realiz6 solo hasta un tramo determinado. Se limité el alcance del modelado a
este tramo debido a que esta lo suficientemente alejado para no influir en el analisis de la

bomba. Comparado con los resultados de Camacho (2016), quien estudia los efectos de
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la flexibilidad en lineas sometidas a altos desplazamientos térmicos, ambos estudios
coinciden en que el control de los desplazamientos es clave para evitar sobrecargas en

los equipos conectados.

Cargas en las boquillas de la bomba: Los resultados indican que las cargas
resultantes en las boquillas de succion y descarga estan por debajo de los limites
permisibles establecidos por APl 610. Las restricciones instaladas, como los topes
axiales, juegan un papel crucial para asegurar que las fuerzas no excedan los valores
admisibles, garantizando la estabilidad y el buen funcionamiento del sistema.

Seleccidon de soportes: La seleccidon de los soportes se realiza siguiendo
estandares, lo que permite reducir los desplazamientos axiales excesivos y asegurar que
las cargas transmitidas a los soportes sean adecuadas para las condiciones dadas
inicialmente.

Limitaciones

Aunque el analisis abarca una amplia variedad de casos de carga, no se llevo a
cabo un analisis dinamico ni se consideraron otros eventos ocasionales, como golpes de
ariete o paradas imprevistas de la bomba. Para futuras investigaciones, se sugiere la
implementaciéon de un andlisis dinamico y la inclusiéon de estos eventos ocasionales, ya

que podrian impactar significativamente en el comportamiento del sistema.
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Conclusiones
Considerando que:

o Se ha identificado las condiciones de sitio y condiciones de operacion del sistema
de tuberias de la bomba para realizar la simulacion del sistema de bombeo.
(Capitulo | Seccion 1.8 / Capitulo |1l Secciones 3.1.1, 3.1.2,3.1.3y 3.1.4).

. Se ha analizado el comportamiento operativo de las lineas y los equipos asociados
para identificar las cargas a las que se encuentra sometida el sistema de tuberias.
(Capitulo Il Secciones 2.1.2, 2.1.4y 2.1.6/ Capitulo il Seccién 3.1.5/ Capitulo IV
Seccion 4.1).

. Se ha comparado los resultados del analisis con lo establecido por las normas y
la informacion brindada por el proveedor de la bomba para resguardar la integridad
de las componentes que conforman el sistema de tuberias. (Capitulo 1V Seccidn
4.2).

. Se ha identificado los tipos de soportes de tuberias a emplear para realizar una
seleccion adecuada de la soporteria de tuberias, basada en un estandar de

soportes. (Capitulo Il Seccidon 2.1.3 / Capitulo Il Seccién 3.1.6).

Se concluye que:

“El andlisis de tension de tuberias debido a presion, cargas y comportamiento
térmico ha permitido cuantificarlas y disefiar el sistema de tuberias que soporte las cargas
mecanicas asociadas a la operacion de una bomba de procesos en una Refineria de

Petroleo”.
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Recomendaciones

En caso de modificaciéon en campo, este analisis no tendra validez y debera ser
actualizado teniendo en cuenta las nuevas condiciones AS BUILT.

Evaluar casos de cargas ocasionales adicionales. Dentro de estos podemos
mencionar: parada inesperada de la bomba, y golpes de ariete.

Si bien se tiene el tipo de soportes metalicos a emplear en las lineas de tuberias,
quedaria pendiente disefiar las cimentaciones necesarias en conjunto con la
especialidad de Ingenieria Civil.

Implementar un andlisis de tensiones dinamico a las lineas de tuberias en estudio.
Este analisis permite evaluar las vibraciones resultantes en las lineas cuando

estas entren en operacion en un cierto periodo de tiempo.
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Anexo A. Matriz de Consistencia



Matriz de Consistencia - Analisis de Tension de Tuberias debido a presion, cargas y comportamiento térmico, para garantizar la Operacion de

una Bomba de Procesos en una Refineria de Petroleo.

Problema General:

¢ De que manera el
analisis de tensién de
tuberias debido a
presién, cargas y
comportamiento térmico
permite cuantificarlas y
disefar el sistema de
tuberias que soporte las
cargas mecanicas
asociadas a la operacion
de una bomba de
procesos en una
Refineria de Petréleo?
Problemas

Especificos:

1. ¢De qué manera se
realiza la simulacién
del sistema de
bombeo?

Objetivo General:

Analizar la tensién de las
tuberias debido a presién,
cargas y comportamiento
térmico para cuantificarlas y
disenar el sistema de tuberias
que soporte las cargas
mecanicas asociadas a la
operacién de una bomba de
procesos en una Refineria de
Petréleo.

Objetivos Especificos:

1. Identificar las condiciones de

sitio y condiciones de
operacion del sistema de
tuberias de la bomba para
realizar la simulacion del
sistema de bombeo.

Hipotesis General:

Mediante el analisis de la

tensién de las tuberias
debido a presion, cargas y
comportamiento térmico se

podra cuantificarlas de
manera tal que permita
realizar el disefio del sistema

de tuberias que soporte las
cargas mecanicas asociadas

a la operacion de una bomba
de procesos en una Refineria
de Petréleo.

Hipotesis Especificas:

La identificacién de las
condiciones de sitio y
condiciones de operacion
del sistema de tuberias de
la bomba determina la
simulacion del sistema de
bombeo.

Variables:

VI: Analisis de
Tensién de Tuberias
debido a presién,
cargasy
comportamiento
térmico

VD: La operacién de
una bomba de
procesos

Variables:

VI: |dentificacién de
las condiciones de
sitio y condiciones de
operacion

VD: Simulacién del
sistema de bombeo

Metodologia:

Tipo de investigacion:
Aplicada

Nivel de
investigacion:
Descriptivo y
correlacional
Enfoque:
Cuantitativo
Disefio:

No experimental y
transversal

Poblacién y muestra:

Técnicas e
instrumentos de
recoleccion de datos:

En principio
informacién brindada
por el cliente. Luego
mediante relevamiento
en campo y registro
fotografico.




¢ De qué manera se
identifica las cargas a
las que se encuentra
sometida el sistema
de tuberias?

Analizar el comportamiento
operativo de las lineas y los
equipos asociados para
identificar las cargas a las
que se encuentra sometida el
sistema de tuberias.

El comportamiento
operativo de las lineas y
los equipos asociados
influye en la identificacién
de las cargas a las que se
encuentra sometida el
sistema de tuberias.

VI: Comportamiento
operativo de las
lineas y los equipos
asociados

VD: Cargas a las que
se encuentra
sometida el sistema
de tuberias

¢De qué manera se
resguarda la
integridad de las
componentes que
conforman el sistema
de tuberias?

Comparar los resultados del
analisis con lo establecido
por las normas y la
informacién brindada por el
proveedor de la bomba para
resguardar la integridad de
las componentes que
conforman el sistema de
tuberias.

Los resultados del analisis
con lo establecido por las
normas y la informacion
brindada por el proveedor
de la bomba influyen en el
resguardo de la integridad
de las componentes que
conforman el sistema de
tuberias.

VI: Resultados del
analisis con lo
establecido por las
normasy la
informacién brindad
por el proveedor

VD: Resguardo de la
integridad de las
componentes que
conforman el sistema
de tuberias

¢ De qué manera se
realiza una seleccion
adecuada de la
soporteria de
tuberias, basada en
un estandar de
soportes?

ldentificar los tipos de
soportes de tuberias a
emplear para realizar una
seleccion adecuada de la
soporteria de tuberias,
basada en un estandar de
soportes.

Los tipos de soportes de
tuberias a emplear
determinan una seleccion
adecuada de la soporteria
de tuberias, basada en un
estandar de soportes.

VI: Tipos de soportes
de tuberias a emplear

VD: La seleccion
adecuada de la
soporteria de
tuberias, basada en
un estandar de
soportes.

Técnicas e
instrumentos de
analisis y
procesamiento de
datos:

Analisis documental del
sistema de bombeo y
software para el calculo
de las cargas a las que
se encuentran
sometidas las
componentes del
sistema de tuberias de
la bomba de la
refineria.




Anexo B. Cumplimiento con el cédigo



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

LISTING OF STATIC LOAD CASES FOR THIS ANALYSIS

(HGR) CASE NOT ACTIVE
(HGR) CASE NOT ACTIVE
(HYD) WW+HP+H

(OPE) W+T1+P1+H
(Alt-SUS) W+P1+H

(OPE) W+T2+P2

(Alt-SUS) W+P2

(OPE) W+T1+P1+H+U1+U2
(OPE) W+T1+P1+H-U1+U2
(OPE) W+T1+P1+H+U1-U2
(OPE) W+T1+P1+H-U1-U2
(OPE) W+T1+P1+H+U2+U3
(OPE) W+T1+P1+H+U2-U3
(OPE) W+T1+P1+H-U2+U3
(OPE) W+T1+P1+H-U2-U3
(OPE) W+T1+P1+H+U1
(OPE) W+T1+P1+H-U1
(OPE) W+T1+P1+H+U2
(OPE) W+T1+P1+H-U2
(OPE) W+T1+P1+H+U3
(OPE) W+T1+P1+H-U3
(SUS) W+P1+H

(SUS) W+P2

(EXP) L24=L4-L22

(EXP) L25=L6-L23
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) L40=L23+L32
(OCC) L41=L23+L33
(OCC) L42=L23+L34
(OCC) L43=L23+L35
(OCC) L44=123+L36
(OCC) L45=L23+L37
(OCC) L46=L23+L38
(OCC) L47=L23+L39
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

STRESS SUMMARY (LEGACY) REPORT: Highest Stresses Mini Statement
Various Load Cases

LOAD CASE DEFINITION KEY

CASE 3 (HYD) WW+HP+H
CASE 5 (Alt-SUS) W+P1+H
CASE 7 (Alt-SUS) W+P2
CASE 22 (SUS) W+P1+H
CASE 23 (SUS) W+P2
CASE 24 (EXP) L24=L4-122
CASE 25 (EXP) L25=L6-L23
CASE 40 (OCC) L40=L23+L32
CASE 41 (OCC) L41=L23+L33
CASE 42 (OCC) L42=L23+L34
CASE 43 (OCC) L43=L23+L35
CASE 44 (OCC) L44=L23+L36
CASE 45 (OCC) L45=123+L37
CASE 46 (OCC) L46=L23+L38
CASE 47 (OCC) L47=L23+L39

Note: This report indicates generic stresses summary. Currently, CAESAR |l does
not have summary for code-defined stresses.
Piping Code: B31.3-2018 = B31.3 -2018, Aug 30, 2019

CODE STRESS CHECK PASSED : LOADCASE 3 (HYD) WW+HP+H

Highest Stresses: (N/mm2 ) LOADCASE 3 (HYD) WW+HP+H

Ratio (%): @Node 1360

Code Stress: 38.1 Allowable Stress: 206.9
Axial Stress: 55 @Node 479

Bending Stress: 359 @Node 1360

Torsion Stress: 52 @Node 510

Hoop Stress: 11.0 @Node 420

Max Stress Intensity: 38.1 @Node 1360

CODE STRESS CHECK PASSED: LOADCASE 5 (Alt-SUS) W+P1+H

Highest Stresses: (N/mm2 ) LOADCASE 5 (Alt-SUS) W+P1+H

Ratio (%): 66.8 @Node 1360

Code Stress: 73.2 Allowable Stress: 109.5
Axial Stress: 84 @Node 770

Bending Stress: 71.2 @Node 1360

Torsion Stress: 19.7 @Node 380

Hoop Stress: 1.3 @Node 410

Max Stress Intensity: 731 @Node 1360

CODE STRESS CHECK PASSED: LOADCASE 7 (Alt-SUS) W+P2

Highest Stresses: (N/mm2 ) LOADCASE 7 (Alt-SUS) W+P2
Ratio (%): 68.6 @Node 1520
Code Stress: 751 Allowable Stress: 109.5
Axial Stress: 8.8 @Node 689



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

STRESS SUMMARY (LEGACY) REPORT: Highest Stresses Mini Statement

Various Load Cases

Bending Stress: 75.4
Torsion Stress: 234
Hoop Stress: 17.2
Max Stress Intensity: 77.9

@Node
@Node
@Node
@Node

1220
1227
1010
1220

CODE STRESS CHECK PASSED: LOADCASE 22 (SUS) W+P1+H

Highest Stresses: (N/mm2) LOADCASE 22 (SUS) W+P1+H

Ratio (%): 66.8
Code Stress: 73.1
Axial Stress: 86
Bending Stress: 71.2
Torsion Stress: 10.3
Hoop Stress: 11.3
Max Stress Intensity: 73.1

@Node 1360
Allowable Stress:
@Node 770
@Node 1360
@Node 510
@Node 410
@Node 1360

CODE STRESS CHECK PASSED: LOADCASE 23 (SUS) W+P2

Highest Stresses: (N/mm2) LOADCASE 23 (SUS) W+P2

Ratio (%): 68.2
Code Stress: 747
Axial Stress: 9.0
Bending Stress: 712
Torsion Stress: 10.3
Hoop Stress: 17.2
Max Stress Intensity: 74.7

CODE STRESS CHECK PASSED : LOADCASE 24 (EXP) L24=L4-L22

@Node 1360
Allowable Stress:
@Node 689
@Node 1360
@Node 510
@Node 1010
@Node 1360

Highest Stresses: (N/'mm2) LOADCASE 24 (EXP) L24=L4-L22

Ratio (%): 396
Code Stress: 121.2
Axial Stress: 3.0
Bending Stress: 118.2
Torsion Stress: 42.0
Hoop Stress: 0.0
Max Stress Intensity: 222.4

CODE STRESS CHECK PASSED: LOADCASE 25 (EXP) L25=L6-L23

@Node 190
Allowable Stress:
@Node 190
@Node 190
@Node 729
@Node 410
@Node 190

Highest Stresses: (N/mm2) LOADCASE 25 (EXP) L25=L6-L23

Ratio (%):

Code Stress: 141 O
Axial Stress: 35
Bending Stress: 137.5
Torsion Stress: 47.3
Hoop Stress: 0.0
Max Stress Intensity: 258.7

CODE STRESS CHECK PASSED

Highest Stresses: (N/mm2

@Node

190

Allowable Stress:

@Node
@Node
@Node
@Node
@Node

190
190
729
410
190

: LOADCASE 40 (OCC) L40=L23+L32

) LOADCASE 40 (OCC) L40=L23+L32

109.5

109.5

305.9

301.2



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

STRESS SUMMARY (LEGACY) REPORT: Highest Stresses Mini Statement
Various Load Cases

Ratio (%): 720 @Node 1360
Code Stress: 104.9 Aliowable Stress:
Axial Stress: 10.0 @Node 1040
Bending Stress: 128.1 @Node 1550
Torsion Stress: 40.9 @Node 410
Hoop Stress: 17.2 @Node 1010
Max Stress Intensity: 132.2 @Node 1550

CODE STRESS CHECK PASSED: LOADCASE 41 (OCC) L41=L23+L33

Highest Stresses: (N'mm2) LOADCASE 41 (OCC) L41=L23+L33

Ratio (%): 67.0 @Node 1360
Code Stress: 97.6 Allowable Stress:
Axial Stress: 10.1 @Node 1040
Bending Stress: 1054 @Node 1550
Torsion Stress: 351 @Node 410
Hoop Stress: 17.2 @Node 1010
Max Stress Intensity: 108.7 @Node 1550

CODE STRESS CHECK PASSED: LOADCASE 42 (OCC) L42=L23+L34

Highest Stresses: (N/mm2 ) LOADCASE 42 (OCC) L42=L23+L34
Ratio (%): 72.0 @Node 1360

Code Stress: 104.8 Allowable Stress:
Axial Stress: 10.0 @Node 1040
Bending Stress: 128.1 @Node 1550
Torsion Stress: 40.9 @Node 410

Hoop Stress: 17.2 @Node 1010

Max Stress Intensity: 132.2 @Node 1550

CODE STRESS CHECK PASSED: LOADCASE 43 (OCC) L43=L23+L35

Highest Stresses: (N/mm2) LOADCASE 43 (OCC) L43=L23+L35

Ratio (%): 66.9 @Node 1360
Code Stress: 97.5 Allowable Stress:
Axial Stress: 10.1 @Node 1040
Bending Stress: 105.5 @Node 1550
Torsion Stress: 351 @Node 410
Hoop Stress: 17.2 @Node 1010
Max Stress Intensity: 108.8 @Node 1550

145.6

145.6

145.6

145.6



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company .txt

STRESS SUMMARY (LEGACY) REPORT: Highest Stresses Mini Statement
Various Load Cases

CODE STRESS CHECK PASSED: LOADCASE 44 (OCC) L44=L23+L36
Highest Stresses: (N/mm2) LOADCASE 44 (OCC) L44=L23+L36

Ratio (%): 68.0 @Node 1220
Code Stress: 99.0 Allowable Stress:
Axial Stress: 11.0 @Node 1030
Bending Stress: 128.7 @Node 1220
Torsion Stress: 243 @Node 410
Hoop Stress: 17.2 @Node 1010
Max Stress Intensity: 131.5 @Node 1220

CODE STRESS CHECK PASSED : LOADCASE 45 (OCC) L45=L23+L37

Highest Stresses: (N/mm2 ) LOADCASE 45 (OCC) L45=L23+L37
Ratio (%): 70.8 @Node 1230

Code Stress: 103.1 Allowable Stress:

Axial Stress: 10.6 @Node 1030

Bending Stress: 133.0 @Node 1230

Torsion Stress: 331 @Node 410

Hoop Stress: 17.2 @Node 1010

Max Stress Intensity: 135.9 @Node 1230

CODE STRESS CHECK PASSED : LOADCASE 46 (OCC) L46=L23+L38

Highest Stresses: (N/mm?2 ) LOADCASE 46 (OCC) L46=L23+L38
Ratio (%): 68.1 @Node 1220

Code Stress: 99.1 Allowable Stress:
Axial Stress: 11.0 @Node 1030
Bending Stress: 128.9 @Node 1220
Torsion Stress: 243 @Node 410

Hoop Stress: 17.2 @Node 1010

Max Stress Intensity: 131.7 @Node 1220

CODE STRESS CHECK PASSED: LOADCASE 47 (OCC) L47=L23+L39

Highest Stresses: (N/mm2 ) 47 (OCC) L47=L23+L39
Ratio (%): LOADCASE @Node 1230
70.8

Code Stress: 103.0 Allowable Stress:
Axial Stress: 10.7 @Node 1030
Bending Stress: 133.0 @Node 1230
Torsion Stress: 331 @Node 410

Hoop Stress: 17.2 @Node 1010

Max Stress Intensity: 135.9 @Node 1230

145.6

145.6

145.6

145.6



Anexo C. Datos de entrada
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

LISTING OF STATIC LOAD CASES FOR THIS ANALYSIS

(HGR) CASE NOT ACTIVE
(HGR) CASE NOT ACTIVE
(HYD) WW+HP+H
(OPE) W+T1+P1+H
(AIt-SUS) W+P1+H
(OPE) W+T2+P2
(Alt-SUS) W+P2
(OPE) W+T1+P1+H+U1+U2
(OPE) W+T1+P1+H-U1+U2
(OPE) W+T1+P1+H+U1-U2
(OPE) W+T1+P1+H-U1-U2
(OPE) W+T1+P1+H+U2+U
3
(OPE) W+T1+P1+H+U2-U3
(OPE) W+T1+P1+H-U2+U3
(OPE) W+T1+P1+H-U2-U3
(OPE) W+T1+P1+H+U1
(OPE) W+T1+P1+H-U1
(OPE) W+T1+P1+H+U2
(OPE) W+T1+P1+H-U2
(OPE) W+T1+P1+H+U3
(OPE) W+T1+P1+H-U3
(SUS) W+P1+H
(SUS) wW+P2
(EXP) L24=L4-L22
(EXP) L25=L6-L23
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) CASE NOT ACTIVE
(OCC) L40=L23+L32
(OCC) L41=L23+L33
(OCC) L42=1L23+L34
(OCC) L43=L23+L35
(OCC) L44=L23+L36
(OCC) L45=L23+L37
(OCC) L46=L23+L38
(OCC) L47=L23+L39

OCONOONHEWN -
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING

Job Description:

PROJECT:
CLIENT :
ANALYST:
NOTES
CAESAR Il  Ver.13.00.00.0890, (Build 220811) SEP 22,2024 22:39-50
PIPE DATA
From 400 To 410 DY= .102 m.
PIPE
Dia= 168.275 mm Wall= 10.973 mm Cor= 6.3500 mm
Element Name=FLANGE_FLG 300
GENERAL
Tl= 360 C T2= 400 CPI= 6.5500 bar P2= 9.5800 bar PHyd= 14.3700
bar Mat= (186)A335 PS5 E= 213,884 N/mm?2 EH1= 190,442 N/mm?2
EH2= 187,464 N/mm2 EH3= 213,884 N/mm2 EH4= 213,884 N/mm?2
EHS= 213,884 N/mm2 EH6= 213,884 N/mm?2 EH7= 213,884 N/mm?2
EH8= 213,884 N/mm2 EH9= 213,884 N/mm2 v = 292
Pipe Den=7695.0400391 kg/m3 Fluid Den= 823.0000000
kg/m3 Insul Thk= 110.000 mm Insul Den= 112.1316757 kg/m3
RIGID  Weight= 191.26 N Type=Flange
RESTRAINTS
Node 400 ANC Cnode
5060
UNIFORM LOAD
Vectorl in G-s Xl Dir = 35 g's Yl Dir = .00 g's Z1 Dir = .00 g's
Vector2 in G-s X2 Dir = .00 g's Y2 Dir = 24 g's Z2 Dir = .00 g's
Vector3 in G-s X3 Dir = .00 g's Y3 Dir = .00 g's Z3 Dir = 35 g's
Vector4 in FIL X4 Dir = .00 N/mm Y4 Dir = .00 N/mm Z4 Dir = .00 N/mm
Vector5 in FL XS5 Dir = .00 N/mm Y5 Dir = .00 N/mm Z5 Dir = .00 N/mm
Vector6 in F/L X6 Dir 00 N/mm Y6 Dir = .00 N/mm Z6 Dir = .00 N/mm
Vector7 in FL X7 Dir = .00 N/mm Y7 Dir = .00 N/mm Z7 Dir = .00 N/mm
Vector8 in FL X8 Dir = .00 N/mm Y8 Dir = .00 N/mm Z8 Dir = .00 N/mm
ector9 in G-s X9 Dir = .00 g Y9 Dir = .00 g's Z9 Dir 00 g's
ALLOWABLE STRESSES
B31.3 (2018) Cycle Max Switch = --- Sc= 138 N/mm2 Shi= 113
N/mm2 Sh2= 109 N/mm2 Sh3= 138 N/mm2 Sh4= 138 N/mm2 Sh5= 138
N/mm2
Sh6= 138 N/mm?2 Sh7= 138 N/mm2 Sh8= 138 N/mm2 Sh9= 138 N/mm?2
Sy=
207
N/mm2
EQUIPM
ENT
LIMITS
Nozzle Node = 400 Limiting Loads: A=pipe; B=ref; C=AxB; FA=
3,110.00 NFB= 2,490.00 NFC= 2,050.00 N MA= 1,760.00 N.m MB=
2,300.00 N.m
MC= 1,180.00 N.m Equipment Major Direction Vector=
1.0000 .0000 .0000

Interact. Mtd= Absolute

From 410 To
REDUCER
Diam2= 219.075 m

420 DY= .152 m.

m

Wall2= 12.700 mm

From 420 To

430 DY= .305 m.
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
PIPE
Dia= 219.075 mm Wall= 12.700 mm
Insul Thk= 110.000 mm
BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
429

Angle/Node @1= 45.00

From 430 To 440 DZ= -1.700 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
439
Angle/Node @2= .00 438

Angle/Node @1= 45.00

From 440  To 450 DY= -1.445 m.
BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
449
Angle/Node @2= .00 448

Angle/Node @l= 45.00

From 450 To 460 DX= 305 m.

From 460 To 463 DX= .11l m.
Element Name=CHECK_FLG_300
RIGID  Weight= 298.02 N Type=Flange

From 463 To 466 DX= .540 m.
Element Name=CHECK_FLG_300
RIGID Weight= 2,766.66 N Type=Flange Valve

From 466 To 470 DX= .111 m.
Element Name=CHECK_FLG_300
RIGID  Weight= 298.02 N Type=Flange

From 470 To 480 DX= .610 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
479
Angle/Node @2= .00 478

Angle/Node @l= 45.00

From 480 To 490 DY= .305 m.

From 490 To 493 DY= .111 m.
Element Name=GATE_FLG_300
RIGID  Weight= 298.02 N Type=Flange

From 493 To 496 DY= .425 m.
Element Name=GATE_FLG 300
RIGID  Weight= 2,232.90 N Type=Flange Valve

From 496 To 500 DY= .11l m.
Element Name=GATE_FLG 300
RIGID Weight= 298.02 N Type=Flange

From 500 To 510 DY= 1.440 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
509
Angle/Node @2= .00 508

Angle/Node @l= 45.00

From 510 To 520 DX= .610 m.
BEND at "TO" end

13



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
Radius= 304.800 mm (LONG) Bend Angle= 90.000

Angle/Node @I1= 45.00 519

rom 520 To 525 DZ= 1.850 m.

From 525 To 530 DZ= 1.040 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 528

Angle/Node @1= 45.00 529

From 530 To 535 DY= .610 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
534

Angle/Node @1= 45.00

From 535 To 540 DX= -4250 m. RESTRAINTS
Node 540 +Y Gap= .000 mm Mu = 30
Node 540 Guide Gap= 11.000 mm

From 540 To 550 DX= -.790 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
549
Angle/Node @2= .00 548

Angle/Node @1= 45.00

From 550 To 555 DZ= -1.500 m. RESTRAINTS
Node 555 +Y Gap= .000 mm Mu = 30
Node 555 -Z Gap= 5.000 mm

From 555 To 560 DZ= -1.500 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 558

Angle/Node @1= 45.00 559

From 560 To 570 DX= -.610 m.
BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000

Angle/Node @l1= 45.00 569

From 570 To 580 DY= 1.135 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 578

Angle/Node @1= 45.00 579

From 580 To 590 DZ= -4.500 m. RESTRAINTS
Node 590 +Y Gap= .000 mm Mu = 30
Node 590  Guide Gap= 15.000 mm

From 590 To 591 DZ= -1.310 m.

BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 589

Angle/Node @l= 45.00 604

From 591 To 592 DX= 1.400 m.
RESTRAINTS
Node 592 +Y Gap= .000 mm Mu = .30

14



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING

From 592 To

BEND at "TO" end
Radius= 304.800 mm (LONG)
Angle/Node @2= .00 595

594 DX= .600 m.

Bend Angle= 90.000

Angle/Node @1= 45.00 593

From 594 To 596 DZ= -2.595 m.
BEND at "TO" end

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @I1= 45.00 599
Angle/Node @2= .00 601
From 596 To 597 DX= -.600 m. RESTRAINTS
Node 597 +Y  Gap= .000 mm Mu = .30
From 597 To 598 DX= -1.180 m.
BEND at "TO" end
Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @I1= 45.00 602
Angle/Node @2= .00 603
From 598 To 600 DZ= -4.245 m. RESTRAINTS
Node 600 +Y  Gap= .000 mm Mu = 30
From 600 To 610 DZ= -2210 m.
From 610 To 620 DZ= -1.000 m.

BEND at "TO" end
Radius= 304.800 mm (LONG)
Angle/Node @2= .00 618

Bend Angle= 90.000

Angle/Node @1= 45.00 619

From 620 To 630 DX= 1.185 m. RESTRAINTS
Node 630 +Y  Gap= .000 mm Mu = 30
Node 630 Guide Gap= 30.000 mm

From 630 To 640 DX= 1.390 m.

BEND at "TO" end
Radius= 304.800 mm (LONG)
Angle/Node @2= .00 638

Bend Angle= 45.000

Angle/Node @1= 22.50 639

From 640 To 650 DX= .630 m. DY= -.630 m.

BEND at "TO" end

Angle/Node @1= 45.00 649

Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 648
From 650 To 660 DZ= -.640 m. RESTRAINTS
Node 660 +Y  Gap= .000 mm Mu = .30
From 660 To 670 DZ= -3.070 m.
From 670 To 680 DZ= -.152 m. REDUCER
Diam2= 168.275 mm Wall2= 10.973 mm
From 680 To 690 DZ= -2.315 m.

15



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system=>\company.txt

INPUT LISTING

PIPE
Dia= 168.275 mm Wall= 10.973 mm

GENERAL
Insul Thk= 110.000 mm Insul Den=

112.1316757 kg/m3 BEND at "TO" end

Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 689
Angle/Node @2= .00 688

From 690 To 700 DY= 1.525 m.

BEND at "TO" end
Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @I1= 45.00 699
Angle/Node @2= .00 698

From 700 To 710 DX= .820 m.

From 710 To 713 DX= .098 m.
Element Name=GATE FLG 300
RIGID Weight= 186.82 N Type=Flange

From 713 To 716 DX= 410 m.
Element Name=GATE_FLG 300
RIGID Weight= 1,432.26 N Type=Flange Valve

From 716 To 720 DX= .098 m.
Element Name=GATE_FLG 300
RIGID Weight= 186.82 N Type=Flange

From 720 To 730 DX= .229 m.
BEND at "TO" end
Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 729

From 730 To 1040 DY= -.372 m. SIF's & TEE's
Node 1040 Welding Tee

From 689 To 750 DZ= -.500 m. PIPE

Dia= 114.300 mm Wall= 11.125 mm

GENERAL
T1=19 C T2= 19 C P1= .0000 bar P2= .0000 bar PHyd= .0000 bar
Insul Thk= 110.000 mm

RESTRAINTS

Node 750 +Y  Gap= .000 mm Mu = .30
Node 750 Guide Gap= 15.000 mm
ALLOWABLE STRESSES

B31.3 (2018) Cycle Max Switch = ---Sc= 138 N/mm2 Shl= 138
N/mm2 Sh2= 138 N/mm2 Sh3= 138 N/mm2 Sh4= 138 N/mm2 Sh5= 138
N/mm2

Sh6= 138 N/mm2 Sh7= 138 N/mm2 Sh8= 138 N/mm2 Sh9= 138 N/mm?2
Sy= 207 N/mm?2

From 449 To 760 DY= -.500 m.

RESTRAINTS
Node 760 +Y  Gap= .000 mm Mu = .10

From 479 To 770 DY= -.500 m.
RESTRAINTS

16



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt
INPUT LISTING

Node 770 +Y Gap= .000 mm Mu = .10

CAESAR 11 Ver.13.00.00.0890, (Build 220811) SEP 22,2024  22:39:50
MATERIAL Changes:
400 410
Mat= (186)A335 PS E= 213,884 N/mm?2 v =.292 Density=
7,695.0400 kg/m3 CAESAR 11 Ver.13.00.00.0890, (Build 220811) SEP
22,2024 22:39:50 JOBNAME: )
C:\USERS\LUIS.RIVEROS\DESKTOP\TITULACION\AV ANCES\INFORMACION
UTILIZADA
ALLOWABLE STRESS Changes
400 410
B31.3 (2018) Cycle Max Switch = --- Sc= 138 N/mm?2 Shi= 113

N/mm2 Sh2= 109 N/mm2Sh3= 138 N/mm2Sh4= 138 N/mm2
N/mm?2
Sh6= 138 N/mm2 Sh7= 138 N/mm2  Sh8= 138 N/mm2
Sy= 207 N/mm2

689 750

Sh5= 138

Sh9= 138 N/mm2

B31.3 (2018) Cycle Max Switch = --- Sc= 138 N/mm2 Shi= 138

N/mm2 Sh2= 138 N/mm2Sh3= 138 N/mm2Sh4= 138 N/mm?2
N/mm?2

Sh6= 138 N/mm2  Sh7= 138 N/mm2  Sh8= 138 N/mm?2
Sy= 207 N/mm2

CAESAR 11 Ver.13.00.00.0890, (Build 220811)

BEND ELEMENTS
420 430
Radius= 304.800 mm (LONG) Bend Angle= 90.000
430 440

Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 438

440 450
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 448

470 480
Radius= 304.800 mm (LONG) Bend Angle= 90.000
Angle/Node @2= .00 478

500 510
Radius= 304.800 mm (LONG) Bend Angle= 90.000

Sh5= 138

Sh9= 138 N/mm?2
SEP 22,2024  22:39:50

Angle/Node @1= 45.00 429

Angle/Node @1= 45.00 439

Angle/Node @1= 45.00 449

Angle/Node @1= 45.00 479

Angle/Node @1= 45.00 509
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CAESAR 1l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING

Angle/Node @2= .00 508
510 520

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 519
525 530

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 529
Angle/Node @2= .00 528

530 535

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 534
540 550

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @!= 45.00 549
Angle/Node @2= .00 548
555 560

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 559
Angle/Node @2= .00 558
560 570

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 569
570 580

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 579
Angle/Node @2= .00 578
590 591

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 604
Angle/Node @2= .00 589
592 594

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 593

Angle/Node @2= .00 595
594 596

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 599
Angle/Node @2= .00 601
597
598
Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 602

Angle/Node @2= .00 603
610 620
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 619

Angle/Node @2= .00 618
630 640

Radius= 304.800 mm (LONG) Bend Angle= 45.000 Angle/Node @1= 22.50 639
Angle/Node @2= .00 638
640 650

Radius= 304.800 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 649
Angle/Node @2= .00 648
680 690

Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 689
Angle/Node @2= .00 688
690 700

Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 699
Angle/Node @2= .00 698

720 730
Radius= 228.600 mm (LONG) Bend Angle= 90.000 Angle/Node @1= 45.00 729
CAESAR 11 Ver.13.00.00.0890, (Build 220811) SEP 22,2024  22:39:50
RIGIDS
400 410

Weight= 191.26 N Type=Flange
460 463

Weight= 298.02 N Type=Flange
463 466

Weight= 2,766.66 N Type=Flange Valve
466 470

Weight= 298.02 N Type=Flange

490 493
eight= 298.02 N Type=Flange
493 496

Weight= 223290 N  Type=Flange Valve
496 500
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING

Weight= 298.02 N Type=Flange
710 713
Weight= 186.82 N Type=Flange
713 716
Weight= 1,432.26 N Type=Flange Valve 716
720
Weight= 186.82 N Type=Flange
CAESAR II  Ver.13.00.00.0890, (Build  220811) SEP 22,2024 22:39:50
SIF's & TEE's
730 1040
Node 1040 Welding Tee
CAESAR 11 Ver.13.00.00.0890, (Build 220811) SEP 22,2024  22:39:50
REDUCERS
410 420
Diam2= 219.075 mm Wall2= 12.700 mm
670 680
Diam2= 168.275 mm Wall2= 10.973 mm
CAESAR Il Ver.13.00.00.0890, (Build 220811) SEP
22,2024 22:39:50 RESTRAINTS
400 410
RESTRAINTS
Node 400 Type ANC Cnode 5060 Dir Vec= .000
.000
535 540
RESTRAINTS
Node 540 Type +Y Len/GAP/STIF2 = .00 mm
MU/YIELD/FORCE = .30 Dir Vec= .000 1.000.000

.000
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
Node 540 Type Guide Len/GAP/STIF2 =
Vec= .000 .000 .000
550 555
RESTRAINTS
Node 555 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = 30 Dir Vec= .000
Node 555 Type -Z Len/GAP/STIF2 =
Dir Vec= .000 .000
580 590
RESTRAINTS
Node 590 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = .30 Dir Vec= .000
Node 590 Type Guide Len/GAP/STIF2 =
Dir Vec= .000 .000 .000
591 592
RESTRAINTS
Node 592 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = .30 Dir
Vec= .000 1.000 .000
596 597
RESTRAINTS
Node 597 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = 30 Dir
Vec= .000 1.000 .000
598 600
RESTRAINTS
Node 600 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = .30 Dir
Vec= .000 1.000 .000
620 630
RESTRAINTS
Node 630 Type +Y Len/GAP/STIF2 =
MU/YIELD/FORCE = .30 Dir Vec= .000
Node 630 Type Guide Len/GAP/STIF2 =
Dir Vec= .000 .000 .000

11.00 mm Dir
.00 mm
1.000 .000
5.00 mm
.00 mm
1.000 .000
15.00 mm

.00 mm

.00 mm

.00 mm

.00 mm
1.000 .000

30.00 mm
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
650 660
RESTRAINTS
Node 660 Type +Y Len/GAP/STIF2 = .00 mm
MU/YIELD/FORCE = .30 Dir
Vec= .000 1.000 .000
689 750
RESTRAINTS
Node 750  Type +Y Len/GAP/STIF2 = .00 mm
MU/YIELD/FORCE = .30 Dir Vec= .000 1.000 .000
Node 750  Type  Guide Len/GAP/STIF2 = 15.00 mm
Dir Vec= .000 .000 .000
449 760
RESTRAINTS
Node 760 Type +Y Len/GAP/STIF2 = .00 mm
MU/YIELD/FORCE = .10 Dir
Vec= .000 1.000 .000
479 770
RESTRAINTS
Node 770 Type +Y Len/GAP/STIF2 = .00 mm
MU/YIELD/FORCE = .10 Dir
Vec= .000 1.000 .000
CAESAR I Ver.13.00.00.0890, (Build 220811) SEP 22,2024  22:39:50
EQUIPMENT LIMITS
400 410
Nozzle Node = 400 Limiting Loads: A=pipe; B=ref; C=AxB; FA=
3,110.00 N FB= 2,490.00 N FC= 2,050.00 N MA=
1,760.00 N.m MB= 2,300.00 N.m
MC= 1,180.00 N.m Equipment Major Direction Vector=
1.0000 .0000 .0000 Interact.
Mtd= Absolute
CAESAR II Ver.13.00.00.0890, (Build 220811) SEP 22,2024  22:39:50

UNIFORM LOAD Changes
400 410

Vectorl in G-s
X1 Dir = .35 g's Y! Dir

.00 g's VA Dir = .00 g's
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CAESAR Ii Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
Vector2 in G-s
X2 Dir = .00 g's Y2 Dir = 24 gs Z2 Dir = .00 gs
Vector3 in G-s
X3 Dir = .00 g's Y3 Dir = .00 gs Z3 Dir = 35 g's
Vector4d in F/L
X4 Dir = .00 N/mm Y4 Dir = .00 N/mm Z4 Dir = .00 Nmm
Vector5 in F/L
X5 Dir = .00 N/mm Y5 Dir = .00 N/mm Z5 Dir = .00 N/mm
Vector6 in F/L
X6 Dir = .00 N/mm Y6 Dir = .00 N/mm Z6 Dir = .00 Nmm
Vector7 in F/L
X7 Dir = .00 N/mm Y7 Dir = .00 N/mm Z7 Dir = .00 N/mm
Vector8 in F/L
X8 Dir = .00 N/mm Y8 Dir = .00 N/mm Z8 Dir = .00 N/mm
Vector9 in G-s
X9 Dir = .00 g's Y9 Dir = .00 g's 79 Dir = .00 g's
CAESAR II  Ver.13.00.00.0890, (Build 220811) SEP 22,2024 22:39:50
INPUT UNITS USED...
UNITS= SI-Bar NOM/SCH INPUT= ON
LENGTH inches X 25.400 = mm
FORCE pounds X 4.448 = N
MASS (dynamics) pounds X 0.454 = kg
MOMENTS (INPUT) inch-pounds X 0.113 = N.m
MOMENTS (OUTPUT) inch-pounds X 0.113 = N.m
STRESS lbs./sqg.in. X 0.007 - N/mm2
TEMP. SCALE degrees F. X 0.556 - &
PRESSURE psig X 0.069 = bar
ELASTIC MODULUS lbs./sqg.in. X 0.007 = N/mm2
PIPE DENSITY 1lbs./cu.in. x 27680.000 = kg/m3
INSULATION DENS. lbs./cu.in. X 27680.000 = kg/m3
FLUID DENSITY lbs./cu.in. X 27680.000 = kg/m3
TRANSL. STIF lbs./in. X 0.175 = N/mm
ROTATIONAL STIF in.lb./deg. x 0.113 = N.m./deg
UNIFORM LOAD 1b./in. X 0.175 = N/mm
G LOAD g's X 1.000 = g's
WIND LOAD lbs./sqg.in. X 6894.757 = N/m2
ELEVATION inches X 0.025 = m.
COMPOUND LENGTH inches X 0.025 = m.
DIAMETER inches X 25.400 - mm
WALL THICKNESS inches X 25.400 = mm
CAESAR II  Ver.13.00.00.0890, (Build 220811) SEP
22,2024 22:39:50 SETUP FILE PARAMETERS
CONNECT GEOMETRY THRU CNODES = YES
MIN ALLOWED BEND ANGLE = 5.00000
MAX ALLOWED BEND ANGLE = 95.0000
BEND LENGTH ATTACHMENT PERCENT = 1.00000
MIN ANGLE TO ADJACENT BEND PT = 5.00000
LOOP CLOSURE TOLERANCE = 25.4000 mm
THERMAL BOWING HORZ TOLERANCE = 0.100000E-03
AUTO NODE NUMBER INCREMENT= 10.0000
Z AXIS UP= NO
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

INPUT LISTING
USE PRESSURE STIFFENING = ALPHA DEFAULT
TOLERANCE = 0.500000E-01
RESLD-FORCE = NO
HGR DEF RESWGT STIF = 0.175120E+12 N/mm
DECOMP SNG TOL = 0.100000E+11
BEND AXIAL SHAPE = YES
FRICT STIF = 175120. N/mm
FRICT NORM FORCE VAR = 0.150000
FRICT ANGLE VAR = 15.0000
FRICT SLIDE MULT = 1.00000
ROD TOLERANCE = 1.00000
ROD INC = 2.00000
INCORE NUMERICAL CHECK = NO
OUTCORE NUMERICAL CHECK = NO
DEFAULT TRANS RESTRAINT STIFF= 0.175120E+12 N/mm
DEFAULT ROT RESTRAINT STIFF= 0.112980E+12 N.m./deg
IGNORE SPRING HANGER STIFFNESS = NO
MISSING MASS ZPA = EXTRACTED
MIN WALL MILL TOLERANCE = 12.5000
WRC-107 VERSION = MAR 79 1BI1/2BI
WRC-107 INTERPOLATION = LAST VALUE
DEFAULT AMBIENT TEMPERATURE= 19.0029 C
BOURDON PRESSURE= NONE
COEFFICIENT OF FRICTION (MU) = 0.300000
INCLUDE SPRG STIF IN HGR OPE = NO
INCLUDE INSULATION IN HYDROTEST = NO
REDUCED INTERSECTION = B31.1(POSTI1980)
USE WRC329 NO
NO REDUCED SIF FOR RFT AND WLT NO
B31.1 REDUCED Z FIX = YES
CLASS 1 BRANCH FLEX NOALL STRESS
CASES CORRODED = NOADD TORSION
IN SL STRESS = DEFAULT ADD F/A
IN STRESS = DEFAULT
OCCASIONAL LOAD FACTOR = 0.000000
DEFAULT CODE = B31.3
B31.3 SUS CASE SIF FACTOR = 0.000000
ALLOW USERS BEND SIF = NO
USE SCHNEIDER NO
YIELD CRITERION STRESS = MAX 3D SHEAR
USE PD/AT NO
BASE HOOP STRESS ON ? = IDENI13480 USE IN OUTPLANE SIFS= NO
LIBERAL EXPANSION ALLOWABLE= YES
B31.3 SEC 319.23C SAXIAL= Default B31.3 WELDING/CONTOUR TEE ISB16.9 FALSE

PRESSURE VARIATION IN EXP
CASE= DEFAULT IMPLEMENT B313

APP-P NOIMPLEMENT B313 CODE CASE 178 YESIGNORE
B31.1/B31.3 Wc FACTOR= YES APPLY B31J SIFS & FLEX= DEFAUL

ENFORCE B31J SIFS ONLY= FALSE

USE FRP SIF = YES

USE FRP FLEX = YES

BS 7159 Pressure Stiffening= Design Strain

FRP Property Data File= CAESAR.FRP
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

INPUT LISTING

FRP Emod (axial) = 22064.0
FRP Ratio Gmod/Emod (axial) = 0.250000
FRP Ea/Eh*Vh/a = 0.152730
FRP Laminate Type = THREE
FRP Alpha = 21.5983
FRP Density = 1660.80
EXCLUDE f2 FROM UKOOA BENDING = NO

CAESAR I Ver.13.00.00.0890,

(Build 220811)

EXECUTION CONTROL PARAMETERS

Rigid/ExpJdt Print Flag .....
Bourdon Option .............
Loop Closure Flag ..........

Thermal Bowing Delta Temp ..

Liberal Allowable Flag .....
Uniform Load Option ........

Ambient Temperature ........
Plastic (FRP) Alpha ........
Plastic (FRP) GMOD/EMODa ...
Plastic (FRP) Laminate Type.
Egn Optimizer ..............
Node Selection .............
Egqn Ordering ...............
(el LIl s 0 0 0888000 00666000
Degree Determination .......
User Egqn Control ...........
North Direction ............

1.000
.000
2.000
.000 ©
1.000
1.000

19.000 C
21.598
.250
3.000
.000
.000
.000
.000
.000
.000
-X

N/mm2

kg/m3

SEP 22,2024  22:39:50

CAESAR Il Ver.13.00.00.0890, (Build 220811) SEP
22,2024 22:39:50 COORDINATE REPORT

/ (mm ) /

NODE X Y Z
400 .000 .000 .000
410 .000 101.600 .000
420 .000 253.600 .000
430 .000 558.600 .000
440 .000 558.600 -1700.000
450 .000 -886.400 -1700.000
460 305.000 -886.400 -1700.000
463 416.125 -886.400 -1700.000
466 955.875 -886.400 -1700.000
470 1067.000 -886.400 -1700.000
480 1677.000 -886.400 -1700.000
490 1677.000 -581.400 -1700.000
493 1677.000 -470.275 -1700.000
496 1677.000 -44.825 -1700.000
500 1677.000 66.300 -1700.000
510 1677.000 1506.300 -1700.000
520 2287.000 1506.300 -1700.000
525 2287.000 1506.300 150.000
530 2287.000 1506.300 1190.000
535 2287.000 2116.300 1190.000
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540
550
555
560
570
580
590
591
592
594
596
597
598
600
610
620
630
640
650
660
670
680
690
700
710
713
716
720
730
1040
690
750
450
760
480
770

-1963.000
-2753.000
-2753.000
-2753.000
-3363.000
-3363.000
-3363.000
-3363.000
-1963.000
-1363.000
-1363.000
-1963.000
-3143.000
-3143.000
-3143.000
-3143.000
-1958.000
-568.000
62.000
62.000
62.000
62.000
62.000
62.000
882.000
980.425
1390.000
1488.425
1717.425
1717.425
62.000
62.000
.000
.000
1677.000
1677.000

2116.300
2116.300
2116.300
2116.300
2116.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
3251.300
2621.300
2621.300
2621.300
2621.300
2621.300
4146.300
4146.300
4146.300
4146.300
4146.300
4146.300
3774.300
2621.300
2621.300
-886.400
-1386.400
-886.400
-1386.400

1190.000
1190.000
-310.000
-1810.000
-1810.000
-1810.000
-6310.000
-7620.000
-7620.000
-7620.000
-10215.000
-10215.000
-10215.000
-14460.000
-16670.000
-17670.000
-17670.000
-17670.000
-17670.000
-18310.000
-21380.000
-21532.000
-23847.000
-23847.000
-23847.000
-23847.000
-23847.000
-23847.000
-23847.000
-23847.000
-23847.000
-24347.000
-1700.000
-1700.000
-1700.000
-1700.000
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Anexo D. Ubicacion de soportes
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Linea de Descarga Existente
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Anexo E. Cumplimiento boquillas bomba API
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CAESAR Il Ver.13.00.00.0890, (Build 22081 1) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Pump Input

Description

Equipment ID 1
Label 21P5D
Center Line X Cosine 1.00
Center Line Z Cosine 0.00
Allowable Load Multiplier 1.00
Is Vertical Inline Pump No
Global Vertical Axis Y

Nozzle Input

Nozzle Job Path
Type
Suction C:\Users\luis.riveros\Desktop\TITULACION\Avances\Informacion utilizada

\FCC ANALISIS DE ESFUERZOS\BOMBAS DE FONDOS FCC.C2

Discharge C:\Users\luis.riveros\Desktop\TITULACION\Avances\Informacién utilizada
\FCC ANALISIS DE ESFUERZOS\BOMBAS DE FONDOS FCC.C2

Nozzl Nod Nominal X Distance | Y Distance | Z Distance
Y s Orientation Diameter mm mm mm
Type Number

mm
Suction 10 End 200 -250.00 0.00 0.00
Discharge 400 Top 150 0.00 500.00 0.00
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CAESAR I Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load Case Input

Nozzle Load tbl e FX FY FZ MX MY MZ
Type Case ng N N N N.m N.m N.m
Suction 4 CASE 4 (OPE) W 1505.83 -682.62 -1504.09 255.29 1273.71 -1251.77

+T1+P1+H
Discharge 4 CASE 4 (OPE) W 609.13 -1725.03 73.61 1380.67 1030.29 148.85
+T1+P1+H

47




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints

Various Load Cases

Nozzle Allowables - Table 5

Local Force Allowable (N)

Local Moment Allowable (N.m)

Nozzle Type fx fy fz mx my mz
Suction 4892.80 3780.80 3113.60 3524.98 1762.49 257594
Discharge 2490.88 2046.08 3113.60 2304.79 1179.51 1762.49
Nozzle Summary - Table §
Local Force (N) Local Moment (N.m)
Load |Nozzle
Case |Type Results fx fy fz mx my mz
Loads 1505.83 1504.09 -682.62 255.29 1251.77 1273.71
Suction Ratio 0.31 0.40 0.22 0.07 0.71 0.49
A Status Passed Passed Passed Passed Passed Passed
Loads 609.13 -73.61 -1725.03 1380.67 -148.85 1030.29
Discharge Ratio 0.24 0.04 0.55 0.60 0.13 0.58
Status Passed Passed Passed Passed Passed Passed
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Anexo F. Cargas en soportes y boquillas
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CAESAR 1l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

LISTING OF STATIC LOAD CASES FOR THIS ANALYSIS

1 (HGR) CASE NOT ACTIVE
2 (HGR) CASE NOT ACTIVE
3 (HYD) WW+HP+H

4 (OPE) W+T1+P1+H

5 (Alt-SUS) W+P1+H

6 (OPE) W+T2+P2

7 (Alt-SUS) W+P2

8 (OPE) W+T1+P1+H+U1+U2
9 (OPE) W+T1+P1+H-U1+U2
10 (OPE) W+T1+P1+H+U1-U2
11 (OPE) W+T1+P1+H-U1-U2
12 (OPE) W+T1+P1+H+U2+U3
13 (OPE) W+T1+P1+H+U2-U3
14 (OPE) W+T1+P1+H-U2+U3
15 (OPE) W+T1+P1+H-U2-U3
16 (OPE) W+T1+P1+H+U1

17 (OPE) W+T1+P1+H-U1

18 (OPE) W+T1+P1+H+U2

19 (OPE) W+T1+P1+H-U2

20 (OPE) W+T1+P1+H+U3

21 (OPE) W+T1+P1+H-U3

22 (SUS) W+P1+H

23 (SUS) W+P2

24 (EXP) L24=L4-122

25 (EXP) L25=L6-L23

26 (OCC) CASE NOT ACTIVE
27 (OCC) CASE NOT ACTIVE
28 (OCC) CASE NOT ACTIVE
29 (OCC) CASE NOT ACTIVE
30 (OCC) CASE NOT ACTIVE
31 (OCC) CASE NOT ACTIVE
32 (OCC) CASE NOT ACTIVE
33 (OCC) CASE NOT ACTIVE
34 (OCC) CASE NOT ACTIVE
35 (OCC) CASE NOT ACTIVE
36 (OCC) CASE NOT ACTIVE
37 (OCC) CASE NOT ACTIVE
38 (OCC) CASE NOT ACTIVE
39 (OCC) CASE NOT ACTIVE
40 (OCC) L40=L23+L32

41 (OCC) L41=123+L33

42 (OCC) L42=123+L34

43 (OCC) L43=123+L35

44 (OCC) L44=123+L36

45 (OCC) L45=1.23+L37

46 (OCC) L46=123+L38

47 (OCC) L47=L23+L39
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases
LOAD CASE DEFINITION KEY

CASE 3 (HYD) WW+HP+H

CASE 4 (OPE) W+T1+P1+H

CASE 8 (OPE) W+T1+P1+H+U1+U2
CASE 9 (OPE) W+T1+P1+H-U1+U2
CASE 10 (OPE) W+T1+P1+H+U1-U2
CASE 11 (OPE) W+T1+P1+H-U1-U2
CASE 12 (OPE) W+T1+P1+H+U2+U3
CASE 13 (OPE) W+T1+P1+H+U2-U3
CASE 14 (OPE) W+T1+P1+H-U2+U3
CASE 15 (OPE) W+T1+P1+H-U2-U3
CASE 22 (SUS) W+P1+H

Node (';g:g FXN FY N FZN| MXNm| MYNm| MZNm
10 TYPE=Rigid
ANC;
3(HYD) 26 ~951 7 -37 10 268
4(OPE) 1506 683 1504 255 1274 1252
8(OPE) 2792 119 749 105 2689 1801
9(OPE) 21337 41 2467 35 2578 1372
10(OPE) 2906 -1163 1371 290 2265 958
11(0PE) 1643 -1251 -3011 189 -3500 -370
12(0PE) 1381 121 1897 163 4016 -1594
13(0PE) 1388 221 4419 83 1342 -1876
14(0PE) 1512 1274 924 291 3276 -844
15(OPE) 1567 1229 -4979 336 -1610 -889
22(8U8) 27 -1020 8 -40 11 289
MAX | 2906/L10 | 15041 14 | ag7o/1s | 33815 | 4016012 | 1876/L13
TYPE=Rigid
45 o
3(HYD) -33 1775 36 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
10(CPE} 0 0 0 0 0 0
11(OPE) 0 0 0 0 0 0
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node o FXN FYN FZN| MXNm| MYNm| MZNm
12(OPE) 0 0 0 0 0 0
13(OPE) 0 0 0 0 0 0
14(OPE) 0 0 0 0 0 0
15(0PE) 0 0 0 0 0 0
22(SUS) -35 -1921 -40 0 0 0

MAX 35122 | qooinon | 4022

TYPE=Rigid

110 L
3(HYD) 119 -4416 -40 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
10(OPE) 0 0 0 0 0 0
11(OPE) 0 0 0 0 0 0
12(0PE) 0 0 0 0 0 0
13(OPE) 0 0 0 0 0 0
14(OPE) 0 0 0 0 0 0
15(OPE) 0 0 0 0 0 0
22(SUS) 123 -4631 -48 0 0 0

MAX 123022 | yoain oo | -48IL22

TYPE=Rigid

130 4y
3(HYD) 118 -2203 78 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 436 -3821 1062 0 0 0
10(OPE) 0 0 0 0 0 0
11(OPE) 710 -6591 1833 0 0 0
12(0PE) 0 0 0 0 0 0
13(OPE) 788 -5143 1371 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Case FXN FY N FZN MXN.m | MYNm MZ N.m
14(OPE) 0 0 0 0 0 0
15(0OPE) 476 -2729 791 0 0 0
22(SUS) 123 -2386 88 0 0 0

MAX 788/L13 6591/L11 1833/L11

TYPE=Rigid

185 +Y; Rigid

GUI w/gap;,
3(HYD) -124 -6339 -76 0 0 0
4(OPE) -816 -2102 16332 0 0 0
8(OPE) 3174 -570 15231 0 0 0
9(OPE) -3417 -148 13116 0 0 0
10(OPE) 3117 -3827 17709 0 0 0
11(OPE) -2309 -3676 16638 0 0 0
12(OPE) -288 -728 25321 0 0 0
13(OPE) -657 32 2453 0 0 0
14(OPE) -465 -3973 26448 0 0 0
15(OPE) -1003 -3452 6890 0 0 0
22(SUS) -135 -6855 -82 0 0 0

MAX|| -3417IL9 | 6855122 | 26448/L14

TYPE=Rigid

200 +Y; Rigid

GUI wi/gap;
3(HYD) 218 -5614 -47 0 0 0
4(OPE) 2298 -9105 -740 0 0 0
8(OPE) 2895 -7297 -487 0 0 0
9(OPE) -1530 -7433 -1324 0 0 0
10(OPE) 3274 -10624 -453 0 0 0
11(OPE) -2262 -10668 -1740 0 0 0
12(OPE) 1995 -7714 347 0 0 0
13(OPE) 1830 -7190 -1110 0 0 0
14(OPE) 2548 -11032 1608 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

FXN

Node Cage FYN . FZN MXNm | MYNm| MZNm
15(0PE) 2333 -10496 -1506 0 0 0
22(SUS) 236 -6071 -51 0 0 0

s RS 11032/L14 | 1740/L11

TYPE=Rigid

225 +Y:
3(HYD) 126 -612 156 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
10(OPE) 0 0 0 0 0 0
11(OPE) 0 0 0 0 0 0
12(OPE) 0 0 0 0 0 0
13(OPE) 0 0 0 0 0 0
14(OPE) 0 0 0 0 0 0
15(0PE) 0 0 0 0 0 0
22(SUS) 136 -662 168 0 0 0

MAX 136/L22 -662/L22 168/L22

TYPE=Rigid

240 +Y; Rigid

GUI w/gap;
3(HYD) -958 -9133 -1404 0 0 0
4(OPE) 141 -3102 -870 0 0 0
8(OPE) 4757 -916 -238 0 0 0
9(OPE) -2729 -1750 -428 0 0 0
10(OPE) 4516 -4797 -1140 0 0 0
11(OPE) -2093 -5538 -1259 0 0 0
12(OPE) 18 -555 -170 0 0 0
13(OPE) 273 -1905 -577 0 0 0
14(OPE) -56 -4448 -1266 0 0 0
15(0PE) 378 -5629 -1546 0 0 0
22(SUS) -1036 -9876 -1518 0 0 0

54



CAESAR 1l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
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RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node ('-:gzg FXN FY N FZN| MXNm| MYNm| MZNm
s 475718 | 987622 | 1546/L15

TYPE=Rigid

290 e
3(HYD) 998 5104 947 0 0 0
4(OPE) 2518 | -23464 7013 0 0 0
8(OPE) 9| 21265 7274 0 0 0
9(OPE) 3678 | -20090 4482 0 0 0
e 508 |  -26626 -8408 0 0 0
e 5008 | -25504 -6233 0 0 0
s 2730 |  -20287 -6285 0 0 0
\ABEE) 11208 | -21211 -5880 0 0 0
oPE) 3429 | -25837 -6742 0 0 0
D 2244 | -26612 -7992 0 0 0
22(5US) 1078 -6601 1022 0 0 0

MAX | -5008/L11 | S6606/10 | 8408/L10

TYPE=Rigid

+Y; Rigid -2

300 w/gap;

Rigid -X

w/gap;
3(HYD) -36 2378 13 0 0 0
4(OPE) 4587 | -15080 8550 0 0 0
8(OPE) 8535 | 13603 8629 0 0 0
9(OPE) 1263 -8741 9791 0 0 0
e 8893 | -18084 8202 0 0 0
\\GEE) 1500 | -10182 8420 0 0 0
. 4675 |  -13018 9281 0 0 0
13(0PE) 3057 -7995 7998 0 0 0
14(OPE} 5044 |  -17350 8998 0 0 0
e 3962 |  -14618 7385 0 0 0
—_— .33 -4588 14 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.xt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node |  ~oo¢ FXN FYN FZN| MXNm| MYNm| MZNm
MAX | 8893/L10 | o000 10| 97919
TYPE=Rigid
315 .
3(HYD) -277 -3694 -42 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
10(OPE) 0 0 0 0 0 0
11(OPE) 0 0 0 0 0 0
12(OPE) 0 0 0 0 0 0
13(OPE) 0 0 0 0 0 0
14(OPE) 0 0 0 0 0 0
15(OPE) 0 0 0 0 0 0
22(SUS) -303 -4004 -35 0 0 0
MAX | -3031L22 | 4040 50 -42/L3
TYPE=Rigid
320 Y-
3(HYD) -156 -2606 -1 0 0 0
4(OPE) -534 -5617 1510 0 0 0
8(OPE) -344 -3867 117 0 0 0
9(OPE) -649 -5042 1156 0 0 0
10(OPE) -526 -6184 1742 0 0 0
11(OPE) -1021 -7421 1721 0 0 0
12(0PE) -353 -3965 1029 0 0 0
13(OPE) -526 -4866 1375 0 0 0
14(OPE) -679 -6586 1998 0 0 0
15(OPE) -739 -7103 2004 0 0 0
22(5US) -164 -2770 1 0 0 0
MAX | -1021/L11 | o500 (1| 2004/L15
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node | 5929 FXN FY N FZN| MXNm| MYNm| MZNm

TYPE=Rigid

350 +Y; Rigid

GUI w/gap;
3(HYD) 87 5670 443 0 0 0
4(OPE) 0 0] 12092 0 0 0
8(OPE) 0 0] -10954 0 0 0
9(OPE) 0 0| -11096 0 0 0
s 0 ol 11519 0 0 0
Er 0 ol -11440 0 0 0
s 0 0 -5202 0 0 0
s 0 0| -18424 0 0 0
14{ORE} 0 0 -6514 0 0 0
SOEE) 0 0| -18234 0 0 0
s -126 -6006 522 0 0 0

MAX | -126/L22 | g406) 27 | 184241113

TYPE=Rigid

400 L
3(HYD) ~440 2320 692 -89 430 8
4(OPE) 609 1725 74 1381 1030 149
8(OPE) 7047 1191 176 1675 | -6664 114
9(OPE) 25460 21269 1017 1953 7142 17
T 6260 -2650 -82 1033 | -5932 249
- -5482 -2165 1266 1933 7149 54
R 743 579 5436 4156 |  -3438 192
13(0PE) 532 -2580 6257 -1539 6842 80
— 514 -536 5457 3985 |  -2857 219
T orE 267 -3835 -5888 -1595 6572 77
22(5US) -472 -2521 737 -105 -465 10
MAX 70718 | sgacr 1o | sas7ii1a | 4156112 | Jqagnqq | 249110

TYPE=Rigid

540 GUI w/gap;

Rigid +Y;
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CAESAR 1i Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node |  good FXN FY N FZN| MXNm| MYNm| MZNm
3(HYD) -336 -4989 1315 0 0 0
4(OPE) 21 5148 1586 0 0 0
8(OPE) 757 24009 3868 0 0 0
9(OPE) ~859 ~4299 1005 0 0 0

R orEl 1168 -6424 7336 0 0 0
enE -1264 6723 1754 0 0 0
e -514 -4851 6967 0 0 0
e 303 -2447 603 0 0 0
e -400 7412 9161 0 0 0
s 622 -5159 1438 0 0 0
S -362 -5398 1422 0 0 0
MAX | -1264/L11 | .o | 916114

TYPE=Rigid

555 -Z wigap;

Rigid +Y;
3(HYD) 479 3747 905 0 0 0
4(OPE) 1949 7376 18324 0 0 0
8(OPE) 1163 26054 15986 0 0 0
9(OPE) 1753 25971 15416 0 0 0
e 1262 -8245 14556 0 0 0
e -2316 -8059 16759 0 0 0
— 1793 -6508 20945 0 0 0
oEE; -1181 -6824 11487 0 0 0
E -2357 -8623 21778 0 0 0
OEE -1558 -8661 11992 0 0 0
22(5US) 518 -4049 978 0 0 0

MAX | -2357/L14 | ge6q) 15 | 21778/L14

TYPE=Rigid

590 GUI w/gap;

Rigid +Y;
3(HYD) 267 4485 1214 0 0 0
4(OPE) 397 2309 ~456 0 0 0
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node | 502 FX N FY N FZN| MXNm| MYNm| MZNm
8(OPE) 1024 ~354 74 0 0 0
9(OPE) 8197 481 116 0 0 0

— 432 -2455 -565 0 0 0
s -6381 -3100 743 0 0 0
e -632 222 -43 0 0 0
e -1180 1668 -385 0 0 0
e -469 2342 -542 0 0 0
s -703 -4038 -1004 0 0 0
S 290 -4851 1313 0 0 0
MAX| 81979 | 451122 | 1313122

TYPE=Rigid

592 o
3(HYD) 262 2351 577 0 0 0
4(OPE) 57 788 229 0 0 0
8(OPE) 283 ~982 2120 0 0 0
9(OPE) -108 1213 345 0 0 0
1 OTBRE] 565 -2204 -234 0 0 0
{AOED) 171 -1965 -604 0 0 0
e -7 -128 -39 0 0 0
e -45 -497 -138 0 0 0
e 30 1192 -316 0 0 0
— 63 -1580 -463 0 0 0
S 284 -2542 -623 0 0 0

MAX 565/L10 | o4 05 | 623122

TYPE=Rigid

597 e
3(HYD) 86 3787 156 0 0 0
4(OPE) 456 23873 1046 0 0 0
8(OPE) 704 2728 ~404 0 0 0
9(OPE) 624 2770 7568 0 0 0
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CAESAR 11 Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node | 532 FXN FY N FZN| MXNm| MYNm| MZNm
e 1150 -4679 -635 0 0 0
e -952 -4747 -1109 0 0 0
N CEr 218 -3028 -806 0 0 0
e -471 -2803 -688 0 0 0
Y oeE -4 -4983 -1486 0 0 0
e -533 -4729 -1306 0 0 0
s 93 -4093 168 0 0 0

MAX'| T150/L10 | 4083 14 | 1486/L14

TYPE=Rigid

600 L
3(HYD) 49 4616 353 0 0 0
4(OPE) 1310 5316 1053 0 0 0
8(OPE) 413 ~4145 1198 0 0 0
9(OPE) 1369 ~4676 -488 0 0 0
o 772 -6551 -1900 0 0 0
11(0RE) -2095 6719 -987 0 0 0
Pons -1103 -4471 -803 0 0 0
RGeS -1039 -4147 688 0 0 0
R orE 1714 -6785 -1163 0 0 0
IS (OEE) -1478 -6301 1258 0 0 0
e 57 -4990 372 0 0 0

MAX'| -2095/L11 | 6785/ 14 | 1900/L10

TYPE=Rigid

630 GUI w/gap;

Rigid +Y:
3(HYD) 316 3357 878 0 0 0
4(OPE) -603 23630 -845 0 0 0
8(OPE) -50 21959 579 0 0 0
9(OPE) 490 1725 2935 0 0 0
e -158 -3599 1077 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Cate FXN FY N FZN MXNm | MYNm| MZNm
11(OPE) -1181 -4072 -676 0 0 0
12(OPE) -321 -2080 -447 0 0 0
13(OPE) -637 -2808 -5906 0 0 0
14(OPE) -735 -3884 -944 0 0 0

' 15(OPE) -829 -4874 -3271 0 0 0
22(SUS) -342 -3628 -946 0 0 0
pan LS 4874/L15 | 5906/L13

660 TYPE=Rigiq

+Y;
3(HYD) 462 -3583 -920 0 0 0
4(OPE) -1448 -6219 -950 0 0 0
8(OPE) 1674 -6418 -483 0 0 0
9(OPE) -1837 -5445 -227 0 0 0
10(OPE) 2195 -8253 -563 0 0 0
11(OPE) -2355 -7178 -447 0 0 0
12(OPE) -1148 -5503 941 0 0 0
13(OPE) -1610 -5456 -638 0 0 0
14(OPE) -484 -7557 1959 0 0 0
15(0PE) -1704 -7190 -1542 0 0 0
22(SUS) 504 -3906 -996 0 0 0

MAX -2355/L11 8253/L10 1959/L14

TYPE=Rigid

750 GUI w/gap;

Rigid +Y;
3(HYD) -40 -2802 289 0 0 0
4(OPE) 381 -4452 -1273 0 0 0
8(OPE) 2854 -2346 -598 0 0 0
9(OPE) -285 -3033 -1001 0 0 0
10(OPE) 2475 -3973 -1006 0 0 0
11(OPE) -291 -4842 -1622 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Editname in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node [  £oad FXN FY N FZN| MXNm| MYNm| MZNm
e 1512 -3061 -875 0 0 0
PR -81 -3643 -983 0 0 0
| SGPE) 818 -4651 1193 0 0 0
e -15 -5300 1597 0 0 0
_n 43 -3084 271 0 0 0

Ml 285418 | 5a300/15 | 1622/L11

TYPE=Rigid

760 L
3(HYD) 21 120 102 0 0 0
4(OPE) 1 1282 136 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 37 1570 145 0 0 0
O 5 -166 16 0 0 0
e -58 -2170 -234 0 0 0
e 49 -2316 -233 0 0 0
sore) -5 233 -26 0 0 0
{4OPE) 38 -2306 211 0 0 0
s 15 765 -81 0 0 0
S 22 1136 -104 0 0 0

MAX SO | gien 5| 234111

TYPE=Rigid

770 e
3(HYD) 186 | 13213 1140 0 0 0
4(OPE) 590 | -15072 1225 0 0 0
8(OPE) 806 | -13071 1058 0 0 9
9(OPE) 287 | -10909 ~966 0 0 0
10(0PE) 1198 |  -19821 1623 0 0 0
e 483 |  -17789 -1694 0 0 0
e 788 |  -11046 713 0 0 0
e 239 | -11426 -1165 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node | 522 FX N FY N FZN| MXNm| MYNm| MZNm
e 1279 | -19254 -1345 0 0 0
o 343 -17953 -1660 0 0 0
e 198 |  -14097 1227 0 0 0

MAX| 1279114 | 190110 | 1694/L11

TYPE=Rigid

916 +Y: Rigid

+X w/gap;
3(HYD) 198 6987 1537 0 0 0
4(OPE) 25580 ~9081 24367 0 0 0
8(OPE) 189 25406 21662 0 0 0
9(OPE) 17378 7423 7528 0 0 0
P 136 | -11875 -3588 0 0 0
e -16688 -14368 -9650 0 0 0
e -50 6914 2139 0 0 0
Fos -10483 -4540 -4333 0 0 0
e 456 | -13101 -3924 0 0 0
— 11100 | -11686 -6697 0 0 0
- 605 -6646 -1544 0 0 0

MAX | -17378/L9 | 4 4358/011 | 9650/11

TYPE=Rigid

+Y: Rigid

1000 L
3(HYD) 3 1566 54 0 0 0
4(OPE) 112 1847 552 0 0 0
8(OPE) 1114 1396 697 0 0 0
9(OPE) 1355 11410 762 0 0 0
e 1102 2286 -1069 0 0 0
e -1293 -2295 1116 0 0 0
s -148 -1404 -511 0 0 0
13(0PE) .79 -1403 -448 0 0 0
e 118 -2290 -764 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Case FXN FYN FZN MX N.m MY N.m MZ N.m
eeE -67 2290 714 0 0 0
2EUS) -3 -1883 61 0 0 0

MAX 13858 | o951 | 1116011
TYPE=Rigid
1010 +Y;
3(RYD) 17 ~4668 110 0 0 0
4(OPE) 147 5815 1549 0 0 0
8(OPE) 131 4536 1359 0 0 0
9(OPE) 2362 4451 1246 0 0 0
eEE 190 7174 1993 0 0 0
e -548 7118 -2039 0 0 0
GEE) -190 -4487 1524 0 0 0
e -87 -4491 41342 0 0 0
O erE -266 7150 2204 0 0 0
e -130 7147 2110 0 0 0
oSS 19 -5604 124 0 0 0
MAX -548/L1 | oy74010 | 2204014
TYPE=Rigid
+Y; Rigid
1020 i
3(HYD) 68 3424 304 0 0 0
4(OPE) 1857 -3286 1540 0 0 0
8(OPE) 5482 2139 2356 0 0 0
9(OPE) 1496 2477 21217 0 0 0
ors 5292 -4115 2826 0 0 0
11(OPE) -1406 -4341 -1680 0 0 0
lORE) 2144 -2335 1419 0 0 0
) ) 0
e 1640 2318 1263 0 0
) ] 0
14(0PE) 2267 4211 2030 0 0
) ) 0 0
s 1618 4224 1860 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Casa FXN FYN FZN MX N.m MY N.m MZ N.m
22(5US) 77 -4135 344 0 0 0
MAX 5482/L8 4341/L11 2826/L10

TYPE=Rigid

+Y; Rigid

Y LIM w/gap;
3(HYD) -532 -6924 779 0 0 0
4(OPE) 3650 -5728 -8788 0 0 0
8(OPE) 4501 -4956 -10813 0 0 0
9(OPE) -1941 -4709 -5949 0 0 0
10(OPE) 4801 -8614 -8465 0 0 0
11(OPE) -438 -8008 -5609 0 0 0
12(OPE) 1293 -4663 -444 0 0 0
13(OPE) 4469 -3642 -17733 0 0 0
14(OPE) 2312 -8121 -33 0 0 0
15(OPE) 5133 -7229 -16414 0 0 0
22(SUS) -601 -8064 879 0 0 0

MAX| 513315 | 614110 | 1773313

TYPE=Rigid

Y; Rigid

1070 GUI:
3(HYD) 428 -1173 -128 0 0 0
4(0OPE) -629 -1511 -341 0 0 0
8(OPE) -394 -1305 60 0 0 0
9(OPE) -796 -1178 -1472 0 0 0
10(OPE) -480 -1956 160 0 0 0
11(OPE) -936 -1876 -1219 0 0 0
12(OPE) -453 -1164 252 0 0 0
13(OPE) -768 -1200 -1113 0 0 0
14(OPE) -712 -1867 560 0 0 0
15(OPE) -888 -1891 -945 0 0 0
22(SUS) 484 -1396 -147 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node | o2 FXN FYN FZN| MXNm| MYNm| MZNm
MAX | 93611 | oo | 147209
TYPE=Rigid
1255 +Y:
3(HYD) 3 499 142 0 0 0
4(OPE) 1162 6359 1634 0 0 0
8(OPE) 1028 24393 -862 0 0 0
9(OPE) 202 1328 299 0 0 0
N OEr 2321 -10608 -2207 0 0 0
s 1219 7117 1775 0 0 0
. 1041 -4670 -963 0 0 0
R 355 2022 -539 0 0 0
14(OFE) 2317 | -10535 -2610 0 0 0
o 1284 -7395 -1920 0 0 0
22(SUS) -0 -12 -4 0 0 0
MAX' | 2321/L10 | 40608/ 10 | 2610/L14
TYPE=Rigid
1260 +Y:
3(HYD) 72 4112 270 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
- 0 0 0 0 0 0
R 59 -234 -42 0 0 0
s 0 0 0 0 0 0
ore) 0 0 0 0 0 0
S 0 0 0 0 0 0
. 112 511 -92 0 0 0
— -240 -4554 -441 0 0 0
MAX | -2401L22 | ,oen o0 | 441122
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Case FXN FY N FZN MXNm | MYNm| MZNm

TYPE=Rigid

1275 +Y;
3(HYD) 107 -3228 111 0 0 0
4(OPE) 253 -1643 473 0 0 0
8(OPE) 255 -1015 177 0 0 0
9(OPE) -65 -683 198 0 0 0
10(OPE) 619 -2536 500 0 0 0
11(OPE) -145 -2373 714 0 0 0
12(OPE) -34 -1046 319 0 0 0
13(OPE) 162 -694 159 0 0 0
14(OPE) -5 -2610 742 0 0 0
15(OPE) 372 -2216 624 0 0 0
22(SUS) 117 -3492 176 0 0 0

MAX 619/L10 3492/L.22 742/L14

TYPE=Rigid

1330 +Y;
3(HYD) -57 -4325 68 0 0 0
4(OPE) 1479 -6928 1273 0 0 0
8(OPE) 1556 -5394 621 0 0 0
9(OPE) 122 -6233 1735 0 0 0
10(OPE) 2247 -7867 1064 0 0 0]
11(OPE) 686 -8458 2459 0 0 0
12(OPE) 385 -5612 1753 0 0 0
13(OPE) 1573 -5561 919 0 0 0
14(OPE) 708 -8000 2084 0 0 0
15(OPE) 1858 -8060 1609 0 0 0
- s 0

22(SUS) 62 4672 73 0 0
MAX 2247/L10 8458/L11 2459/L.11

TYPE=Rigid

GUI w/gap;

1360 Rigid +Y'
3(HYD) 0 -10932 -0 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node Case FXN FYN FZN MXNm| MYNmMm| MZN.m
4(OPE) 509 -11834 1665 0 0 0
8(OPE) 5398 -9023 1180 0 0 0
9(OPE) -2797 -9029 -188 0 0 0

10(OPE) 4473 -14637 1495 0 0 0
11(OPE) -4317 -14635 506 0 0 0
12(OPE) 718 -9013 2454 0 0 0
13(OPE) 865 -9053 -2379 0 0 0
14(OPE) 780 -14629 3765 0 0 0
15(0PE) 1452 -14663 -3578 0 0 0
22(SUS) 0 -11883 -0 0 0 0
MAX 5398/L8 14663/L15 3765/L14

TYPE=Rigid

GUI w/gap;

=g Rigid +Y;
3(HYD) -0 -7667 0 0 0 0
4(OPE) 2152 -8144 14 0 0 0
8(OPE) 4528 -6223 193 0 0 0
9(OPE) -1534 -6224 593 0 0 0

10(OPE) 4814 -10065 -147 0 0 0
11(OPE) -586 -10067 217 0 0 0
12(OPE) 1277 -6224 1691 0 0 0
13(OPE) 1655 -6221 -1149 0 0 0
14(OPE) 1245 -10066 2737 0 0 0
15(0PE) 1450 -10064 -2358 0 0 0
22(SUS) -0 -8140 0 0 0 0
MAX 4814/L10 10067/L11 2737/L14
TYPE=Rigid

1410 Z wigap;
3(HYD) 0 0 0 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
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RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases
Node | 5229 FXN FYN|  FZN| MXNm| MYNm| MZNm
9(OPE) 0 0 0 0 0 0
10(OPE) 0 0 0 0 0 0
11(OPE) 0 0 0 0 0 0
12(OPE) 0 0 2465 0 0 0
13(OPE) 0 0 -2027 0 0 0
14(OPE) 0 0 781 0 0 0
15(OPE) 0 0 -166 0 0 0
22(SUS) 0 0 0 0 0 0
MAX 2465/L12
TYPE=Rigid
GUI w/gap;
Ay Rigid +Y:
3(HYD) -16 -2603 -3 0 0 0
4(OPE) -611 -2555 -2369 0 0 0
8(OPE) 536 -2090 -2620 0 0 0
9(OPE) -506 -1611 -177 0 0 0
10(OPE) 827 -3369 -2453 0 0 0
11(OPE) -861 -3007 -960 0 0 0
12(OPE) 414 -1927 1627 0 0 0
13(OPE) -5622 -2047 -6274 0 0 0
14(OPE) 175 -3235 925 0 0 0
K - - 0
15(OPE) 752 3304 5586 0 0
- R - 0
22(SUS) 18 2843 3 0 0
MAX'|  -861L11 | 3369/ 10 | 6274/L13
TYPE=Rigid
1430 +Y;
3(HYD) -0 -1026 3 0 0 0
4(OPE) 167 -1115 -283 0 0 0
8(OPE) 213 -807 -100 0 0 0
9(OPE) -74 -869 -256 0 0 0
- -209 0 0 0
10(OPE) 354 1371
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node |  592d| FXN FY N FZN| MXNm| MYNm| MZNm
e 8 -1408 414 0 0 0
s 197 809 100 0 0 0
s 52 861 233 0 0 0
OEE 373 1372 58 0 0 0
e 145 1419 -379 0 0 0
R 0 1161 3 0 0 0

MAX | 37314 | o O] 4141t
TYPE=User
Design
1500 esian
3(HYD) 0 -4736 0 0 0 0
4(OPE) 0 6599 0 0 0 0
8(OPE) 0 6608 0 0 0 0
9(OPE) 0 6492 0 0 0 0
e 0 -6690 0 0 0 0
11(OPE) 0 6584 0 0 0 0
e 0 6598 0 0 0 0
e 0 6511 0 0 0 0
ote 0 6668 0 0 0 0
. 0 6602 0 0 0 0
G 0 6727 0 0 0 0
MAX 6727/L22
TYPE=Rigid
1520 +Y;
3(HYD) 168 -3233 109 0 0 0
4(OPE) 922 3177 -241 0 0 0
8(OPE) 249 -798 7 0 0 0
9(OPE) 125 1824 498 0 0 0
] 0 0 0
e 1323 4239 81
] i : 0 0 0
T 376 5020 1222
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various _Load Case_-s

Node 'é°ad FX N FY N FZN| MXNm| MYNm| MZNm
ase |
e 410 -1603 359 0 0 0
T 252 -1230 -283 0 0 0
B 1119 -4940 1076 0 0 0
e 946 -4626 -1025 0 0 0
s -190 -2869 82 0 0 0
MAX | 1323/L10 | 5000111 | 12227111

TYPE=Rigid

1580 ANC:
3(HYD) 170 8977 1699 2093 40 526
4(OPE) ~8836 21853 654 11103 2064 531
8(OPE) 5535 -409 2290 11896 | -2859 9743
9(OPE) 14414 1153 -325 10102 466 | 2296
e 2000 -2547 427 13265 |  -1432 6917
e -15393 -3215 3075 11167 407 | -3425
I 12171 831 10171 4763 |  -1001 2077
o -2667 2660 |  -11450 16083 2387 5489
e 14143 1714 12471 6163 1726 | -3663
e -4556 -4661 -8297 17387 1500 3640
s -159 -9442 1640 2354 41 645
MAX | -15393/L11 | g4400122 | 12471014 | 17387/L15 | 285018 | ¥743/L8

TYPE=Rigid

1640 +Y,;
3(HYD) 43 24209 152 0 0 0
4(OPE) 915 24941 1240 0 0 0
8(OPE) 1046 ~4686 1023 0 0 0
9(OPE) 514 23632 996 0 0 0
10(OPE) 1441 -6251 1503 0 0 0
e 878 -5552 1425 0 0 0
e 456 -3804 1144 0 0 0
o 1158 -4403 757 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load

Node chsm FXN FYN FZN MXNm| MYNm| MZNm
14(OPE) 772 -5665 1561 0 0 0
15(0PE) 1383 -5931 1135 0 0 0
22(3US) -32 -4631 181 0 0 0

MAX 1441L10 | ooci/qg | 156114

TYPE=Rigid

1670 +Y;
3(HYD) 94 -2270 -108 0 0 0
4(OPE) 819 -3088 224 0 0 0
8(OPE) 278 -910 -75 0 0 0
9(OPE) -103 -2907 761 0 0 0
10(OPE) 794 -3067 -166 0 0 0
11(OPE) -234 -4576 1382 0 0 0
12(OPE) 161 -2324 721 0 0 0
13(OPE) 238 -1638 -437 0 0 0
14(OPE) 463 -4162 1298 0 0 0
15(0PE) 534 -3782 -901 0 0 0
22(SUS) 68 -2691 -95 0 0 0

MAX BI9ILA | ,eoeqq | 1382/L11

TYPE=Rigid

1743 +Y;
3(HYD) 0 -1394 36 0 0 0
4(OPE) -541 -3494 -995 0 0 0
8(OPE) 22 -466 -138 0 0 0
9(OPE) -504 -2133 -406 0 0 0
10(OPE) 82 -4971 -1395 0 0 0
11(OPE) -1536 -6677 -1645 0 0 0
12(OPE) 0 0 0 0 0 0
13(OPE) -44 -2791 -827 0 0 0
14(OPE) -1165 -4329 -655 0 0 0
15(OPE) -305 -6986 -1958 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node ('Eg:g FXN FY N FZN| MXNm| MYNm| MZNm
s 102 1521 25 0 0 0
MAX | -1536/L11 | goge/ 15 | 1958/L15
TYPE=Rigid
1746 +Y;
3(HYD) 245 ~4694 37 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
e 0 0 0 0 0 0
e 0 0 0 0 0 0
orD 0 0 0 0 0 0
e 0 0 0 0 0 0
s 0 0 0 0 0 0
e 0 0 0 0 0 0
Aan 124 -5031 26 0 0 0
MAX 2453 | a0 o0 37/L3
TYPE=Rigid
1830 ANC:
3(HYD) 268 1430 -89 459 181 380
4(OPE) 1905 5414 ~895 491 2073 4063
8(OPE) 6022 6275 834 602 | -1916 3131
9(OPE) 2385 23618 2036 623 | -3373 4062
e 5915 7142 51 1474 -989 3993
loee 1232 -4597 -1241 159 | -3106 4432
e 1739 6197 2554 2091 2547 5003
13(OPE) 1451 -3523 -5120 1869 |  -7225 2172
] 4
Ve 2826 7284 2831 2570 2243 559
; ) ] ; 2
e 1716 4699 4048 768 5887 3203
] ) ] ) 41
e 229 1545 101 488 180 0
MAX 6022/L8 | so84/114 | 5120113 | 2°7OM14 | 720513 | 5594/L14
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various L.oad Cases

Node 'éggg FX N FY N FZN| MXNm| MYNm| MZNm

TYPE=User

1840 Df/g?j
3(HYD) 0 2316 0 0 0 0
4(OPE) 0 1928 0 0 0 0
8(OPE) 0 1894 0 0 0 0
9(OPE) 0 -1940 0 0 0 0
s 0 1918 0 0 0 0
e 0 -1963 0 0 0 0
s 0 -1884 0 0 0 0
s 0 -1933 0 0 0 0
e 0 1924 0 0 0 0
R, 0 -1956 0 0 0 0
R 0 2113 0 0 0 0

MAX 2316/L3

TYPE=User

Design

1850 A
3(HYD) 0 1674 0 0 0 0
4(OPE) 0 ~1955 0 0 0 0
8(OPE) 0 1910 0 0 0 0
9(OPE) 0 1967 0 0 0 0
{0loFE) 0 -1947 0 0 0 0
e 0 -2008 0 0 0 0
e 0 -1869 0 0 0 0
e 0 -1984 0 0 0 0
e 0 1932 0 0 0 0
e 0 2014 0 0 0 0
e 0 -2109 0 0 0 0

MAX 2109/L22
TYPE=Rigid
1880 +Y:
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node é‘;:g FXN FY N FZN| MXNm| MYNm| MZNm
3(HYD) 0 2425 0 0 0 0
4(OPE) 0 15 0 0 0 0
8(OPE) 0 1038 0 0 0 0
9(OPE) 0 0 0 0 0 0

T 0 -2971 0 0 0 0
e 0 0 0 0 0 0
— 0 0 0 0 0 0
OES 0 0 0 0 0 0
e 0 -1566 0 0 0 0
e 0 -1032 0 0 0 0
e 0 -2066 0 0 0 0
MAX 2971/L10
TYPE=Rigid

1950 +Y:
3(HYD) 0 5381 0 0 0 0
4(OPE) 0 25108 0 0 0 0
8(OPE) 0 22626 0 0 0 0
9(OPE) 0 2454 0 0 0 0

S GEE 0 -4718 0 0 0 0
e 0 -5544 0 0 0 0
e 0 -253 0 0 0 0
13(0PE) 0 6176 0 0 0 0
1405 0 -2543 0 0 0 0
15(0PE) 0 -8651 0 0 0 0
22(5US) 0 6519 0 0 0 0
MAX 8651/L15
TYPE=Rigid

1956 +Y:
3(HYD) 0 0 0 0 0 0
4(OPE) 0 0 0 0 0 0
8(OPE) 0 0 0 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node c';g:g FXN FYN FZN| MXNm| MYNm| MZNm
9(OPE) 0 0 0 0 0 0
e 0 0 0 0 0 0
e 0 0 0 0 0 0
PR 0 0 0 0 0 0
e 0 0 0 0 0 0
e 0 0 0 0 0 0
e 0 0 0 0 0 0
— 0 0 0 0 0 0

TYPE=Rigid

1979 +Y;
3(HYD) 94 1598 11 0 0 0
4(OPE) 230 ~923 154 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 1539 6144 1256 0 0 0
e 0 0 0 0 0 0
T -1585 -6987 1374 0 0 0
12(OPE) 751 -4008 1030 0 0 0
- 0 0 0 0 0 0
e 1032 -5600 1289 0 0 0
15(0PE) 0 0 0 0 0 0
e 172 -1024 7 0 0 0

MAX | 1585111 | goao o7 | 1374/L11

TYPE=Rigid

2015 v
3(HYD) 97 2114 37 0 0 0
4(OPE) 1836 7439 1480 0 0 0
8(OPE) 0 0 0 0 0 0
9(OPE) 0 0 0 0 0 0
e -1270 -5392 1025 0 0 0
s 177 751 144 0 0 0
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Node | ég:g FXN FYN FZN| MXNm| MYNm| MZNm
e -1502 7655 1724 0 0 0
o 0 0 0 0 0 0
e 1672 -8064 1827 0 0 0
e -403 -1630 227 0 0 0
. -239 -2888 -70 0 0 0

MAX | -1836/L4 | goo. .| 1827/L14

TYPE=Rigid

2040 ANC:
3(HYD) 46 311 15 16 3 242
4(OPE) 2685 1395 564 703 1531 330
8(OPE) 6133 25946 105 618 1898 490
9(OPE) 2578 ~430 846 1348 1719 1215
e 7059 -2521 741 355 1630 346
OPS -2402 -1564 726 732 1928 1492
e 3015 2914 3579 -380 6482 -684
e 1010 -3319 -4378 1674 | -4059 594
e 3220 2727 3099 -389 5859 -649
- 1133 -4028 -4211 -481 -3720 2096
22508) 87 590 -4 24 -8 -371
MAX | 7059/L10 | -5946/L8 | 44378, 13 | 1674/L13 | 6482/L12 | 2096/L15

TYPE=User

Design

2050 veri
3(HYD) 0 1300 0 0 0 0
4(OPE) 0 1723 0 0 0 0
8(OPE) 0 1440 0 0 0 0
9(OPE) 0 1581 0 0 0 0
e 0 -1661 0 0 0 0

] 0
o 0 1923 0 0 0
. 0 0
— 0 1590 0 0
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints
Various Load Cases

Load | |
Node Case FXN FYN FZN [ MXNm| MYNm| MZNm
13(OPE) 0 -1495 0 0 0 0
14(OPE) 0 -1824 0 0 0 0
15(0PE) 0 -1784 0 0 0 0
Ll 1923/L11
TYPE=User
Design
2060 VSH:
3(HYD) 0 -1179 0 0 0 0
4(OPE) 0 -1745 0 0 0 0
8(OPE) 0 -1523 0 0 0 0
9(OPE) 0 -1621 0 0 0 0
10(OPE) 0 -1691 0 0 0 0
11(OPE) 0 -1900 0 0 0 0
12(OPE) 0 -1638 0 0 0 0
13(OPE) 0 -1562 0 0 0 0
14(OPE) 0 -1820 0 0 0 0
15(0PE) 0 -1790 0 0 0 0
22(SUS) 0 -1736 0 0 0 0
e 1900/L11
TYPE=Rigid
5000 ANC;
3(HYD) -414 -3814 699 -128 -286 1191
4(OPE) 2115 -2998 -1430 398 1573 -2139
8(OPE) 10048 -1524 -925 814 -6386 -10822
9(OPE) -7005 -1679 -1449 1462 5328 5454
10(OPE) 9374 -4543 -1453 -313 -6069 -8522
- - - 1
11(OPE) 7334 4145 1744 1301 4221 7189
12(OPE) 2124 8 7542 11427 1086 -2754
13(OPE) 1920 -2810 -10885 -11389 3692 -3046
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Editname in <system>\company.txt

RESTRAINT SUMMARY REPORT: Loads On Restraints

Various Load Cases

Node | 5929 FX N FY N FZN| MXNm| MYNm| MZNm
14(OPE) 2026 -2540 6590 10566 640 |  -1318
15(0PE) 1835 -5793 -11076 -11473 3029 -1281
e 444 -4132 744 164 310 1282

MAX | 100488 | 5793/ 15 | 11076/L15 | 11473/L15 | 6386/L8 | 10822/L8
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

LISTING OF STATIC LOAD CASES FOR THIS ANALYSIS

(HGR) CASE NOT ACTIVE

(HGR) CASE NOT ACTIVE

(HYD) WW+HP+H

(OPE) W+TI1+PI+H

(A1t-SUS) W+PI+H

(OPE) W+T2+P2

(Alt-SUS) W+P2

(OPE) W+TI+P1+H+U1+U2

9 (OPE) W+TI+PI+H-U1+U2

10 (OPE) W+T1+P1+H+UI-U2
11 (OPE) W+TI1+P1+H-U1-U2

12 (OPE) W+TI+P1+H+U2+U3
13 (OPE) W+T1+P1+H+U2-U3
14 (OPE) W+TI1+P1+H-U2+U3
15 (OPE) W+TI1+P1+H-U2-U3

16 (OPE) W+TI+P1+H+UI

17 (OPE) W+TI1+P1+H-Ul

18 (OPE) W+TI1+P1+H+U2

19 (OPE) W+TI1+P1+H-U2

20 (OPE) W+TI+P1+H+U3

21 (OPE) W+TI1+P1+H-U3

22 (SUS) W+PI+H

23 (SUS) W+P2

24 (EXP) L24=L4-L22

25 (EXP) L25=L6-L23

26 (OCC) CASE NOT ACTIVE
27 (OCC) CASE NOT ACTIVE
28 (OCC) CASE NOT ACTIVE
29 (OCC) CASE NOT ACTIVE
30 (OCC) CASE NOT ACTIVE
31 (OCC) CASE NOT ACTIVE
32 (OCC) CASE NOT ACTIVE
33 (OCC) CASE NOT ACTIVE
34 (OCC) CASE NOT ACTIVE
35 (OCC) CASE NOT ACTIVE
36 (OCC) CASE NOT ACTIVE
37 (OCC) CASE NOT ACTIVE
38 (OCC) CASE NOT ACTIVE
39 (OCC) CASE NOT ACTIVE
40 (OCC) L40=L23+L32

41 (OCC) L41=L23+L33

42 (OCC) L42=L23+L34

43 (OCC) L43=L23+L35

44 (OCC) L44=L23+L36

45 (OCC) L45=L23+L37

46 (OCC) L46=L23+L38

47 (OCC) L47=L23+L39

D NS WN
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Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
10 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
20 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
30 -0.000 -0.004 -0.000 -0.0002 0.0000 0.0003
39 -0.000 -0.004 -0.000 -0.0003 0.0000 0.0001
40 -0.000 -0.003 -0.000 -0.0004 0.0000 0.0000
45 -0.000 -0.000 -0.000 0.0001 -0.0000 0.0000
48 -0.003 -0.003 -0.000 -0.0005 -0.0001 0.0000
49 -0.004 -0.001 -0.001 -0.0001 -0.0002 0.0000
50 -0.003 -0.002 -0.000 0.0001 -0.0001 -0.0004
59 -0.001 -0.003 -0.000 0.0000 -0.0000 -0.0008
60 0.001 -0.006 -0.000 -0.0000 0.0000 -0.0001
70 0.001 -0.006 -0.000 -0.0000 0.0000 0.0003
73 0.001 -0.006 -0.000 -0.0000 0.0000 0.0003
76 0.001 -0.003 -0.000 -0.0000 0.0000 0.0003
80 0.001 -0.003 -0.000 -0.0000 0.0000 0.0003
90 0.001 -0.002 -0.000 -0.0000 0.0000 0.0004
95 0.001 -0.001 -0.000 -0.0000 -0.0000 0.0003

100 0.001 -0.000 -0.000 -0.0000 -0.0000 0.0000
110 0.001 -0.000 -0.000 -0.0000 -0.0000 0.0000
120 0.001 0.000 0.000 -0.0000 -0.0000 -0.0000
130 0.001 -0.000 0.000 -0.0000 -0.0000 -0.0000
138 0.001 -0.001 0.001 -0.0000 -0.0002 -0.0003
139 0.002 -0.004 0.003 0.0001 -0.0007 -0.0005
140 0.001 -0.005 0.005 0.0002 -0.0010 0.0019
150 0.001 -0.005 0.005 0.0002 -0.0010 0.0019
153 -0.003 -0.005 0.005 0.0002 -0.0010 0.0019
156 -0.018 -0.005 0.006 0.0002 -0.0010 0.0019
160 -0.021 -0.005 0.007 0.0002 -0.0010 0.0020
169 -0.040 -0.005 0.007 0.0002 -0.0006 0.0054
170 -0.048 -0.002 0.008 0.0019 -0.0003 0.0068
175 -0.041 0.046 0.008 0.0059 -0.0007 0.0103
178 -0.005 0.646 0.008 0.0195 -0.0009 0.0207
179 -0.002 0.683 0.007 0.0168 -0.0006 0.0230
180 -0.001 0.611 0.005 0.0138 -0.0004 0.0292
185 -0.001 -0.000 -0.000 0.0084 -0.0002 0.0435
188 -0.001 -1.114 -0.003 0.0019 0.0001 0.0573
189 -0.002 -1.332 -0.001 0.0003 0.0007 0.0585
190 -0.005 -1.427 -0.000 -0.0010 0.0012 0.0583
195 -0.021 -1.433 -0.000 0.0011 0.0014 0.0564
200 0.001 -0.000 -0.000 0.0159 -0.0038 0.0439
208 0.316 0.293 -0.000 0.0075 -0.0072 0.0358
209 0.316 0.311 0.003 0.0101 -0.0073 0.0354
210 0.288 0.331 0.017 0.0127 -0.0076 0.0349
218 0.152 0.400 0.086 0.0146 -0.0073 0.0340
219 0.083 0.393 0.119 0.0186 -0.0067 0.0323




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
220 0.055 0.297 0.118 0.0204 -0.0055 0.0311
225 0.055 -0.000 0.068 0.0226 -0.0049 0.0322
228 0.055 -0.307 0.025 0.0248 -0.0044 0.0354
229 0.061 -0.416 0.010 0.0238 -0.0033 0.0434
230 0.071 -0.399 0.006 0.0223 -0.0020 0.0479
231 0.089 0.014 0.006 0.0125 0.0008 0.0653
232 0.086 0.058 0.005 0.0034 0.0026 0.0658
233 0.080 0.134 0.001 -0.0035 0.0045 0.0650
235 0.071 0.197 -0.005 -0.0116 0.0065 0.0635
236 0.056 0.188 -0.008 -0.0240 0.0086 0.0631
240 -0.005 -0.000 -0.008 -0.0352 0.0102 0.0668
248 -0.365 -1.491 -0.009 -0.0505 0.0118 0.0837
249 -0.269 -1.653 0.053 -0.0333 0.0070 0.0880
250 0.071 -1.696 0.139 -0.0136 0.0032 0.0970
258 1.063 -1.697 0.226 -0.0048 0.0003 0.1028
259 1.472 -1.870 0.216 0.0077 -0.0043 0.1152
260 1.658 -2.326 0.172 0.0133 -0.0092 0.1255
268 1.657 -4.884 0.003 0.0291 -0.0054 0.1260
269 1.656 -5.293 -0.002 0.0357 0.0042 0.1171
270 1.620 -5.312 0.010 0.0490 0.0144 0.1107
278 0.053 0.266 0.007 0.0866 0.0157 0.0674
279 0.010 0.469 0.021 0.0763 0.0061 0.0675
280 0.006 0.332 0.025 0.0704 -0.0028 0.0673
290 0.006 -0.000 0.005 0.0643 -0.0046 0.0675
299 0.006 -0.766 -0.064 0.0504 -0.0074 0.0669
300 -0.000 -0.000 0.000 0.0003 -0.0007 -0.0000
301 0.067 -0.894 -0.116 0.0333 -0.0134 0.0646
302 0.021 -0.940 -0.098 0.0449 -0.0108 0.0647
308 0.553 -0.075 -0.117 0.0184 -0.0143 0.0432
309 0.543 -0.016 -0.094 0.0123 -0.0150 0.0397
310 0.431 -0.000 -0.061 0.0061 -0.0163 0.0324
315 -0.002 -0.000 -0.000 0.0024 -0.0142 0.0261
319 -0.349 -0.001 0.018 0.0005 -0.0122 0.0206
320 -0.001 -0.000 -0.000 -0.0001 -0.0002 0.0006
321 -0.432 0.064 0.073 -0.0011 -0.0099 0.0086
322 -0.414 0.024 0.036 -0.0006 -0.0112 0.0139
328 -0.432 0.104 0.122 -0.0012 -0.0097 0.0077
329 -0.417 0.126 0.158 -0.0017 -0.0097 0.0058
330 -0.380 0.128 0.173 -0.0016 -0.0102 0.0053
338 -0.059 0.101 0.173 -0.0016 -0.0110 0.0024
339 -0.017 0.085 0.155 -0.0055 -0.0112 0.6032
340 0.000 0.060 0.113 -0.0081 -0.0109 0.0050
350 0.000 -0.000 0.003 -0.0128 -0.0101 0.0078
355 0.001 -0.094 -0.089 -0.0172 -0.0089 0.0094
360 0.001 -0.112 -0.107 -0.0172 -0.0089 0.0094
363 0.001 -0.181 -0.172 -0.0173 -0.0089 0.0093
366 0.001 -0.249 -0.237 -0.0174 -0.0088 0.0092
370 0.001 -0.266 -0.253 -0.0174 -0.0088 0.0092
379 -0.011 -0.260 -0.282 -0.0206 -0.0065 0.0046




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -0.031 -0.179 -0.291 -0.0239 -0.0042 0.0032
388 -0.037 -0.141 -0.291 -0.0239 -0.0040 0.0031
389 -0.044 -0.051 -0.255 -0.0219 -0.0024 0.0033
390 -0.035 -0.019 -0.181 -0.0168 -0.0018 0.0031
400 -0.001 -0.000 0.000 -0.0000 -0.0001 0.0001
410 -0.002 -0.000 0.000 -0.0000 -0.0002 0.0001
420 -0.002 -0.001 -0.000 -0.0003 -0.0010 0.0000
429 0.003 -0.003 -0.005 -0.0022 -0.0025 -0.0015
430 0.021 -0.015 -0.009 -0.0030 -0.0058 -0.0029
438 0.176 -0.041 -0.008 0.0018 -0.0111 -0.0049
439 0.222 -0.020 -0.020 0.0103 -0.0170 -0.0039
440 0.238 0.001 -0.077 0.0200 -0.0200 -0.0030
448 0.194 0.001 -0.431 0.0294 -0.0277 -0.0026
449 0.187 -0.001 -0.519 0.0403 -0.0275 -0.0007
450 0.187 0.001 -0.479 0.0451 -0.0300 0.0015
460 0.187 0.001 -0.477 0.0452 -0.0300 0.0015
463 0.187 0.004 -0.419 0.0452 -0.0300 0.0015
466 0.187 0.019 -0.135 0.0455 -0.0301 0.0015
470 0.187 0.021 -0.077 0.0455 -0.0301 0.0015
478 0.187 0.025 0.086 0.0512 -0.0309 -0.0016
479 0.207 -0.009 0.297 0.0581 -0.0362 -0.0198
480 0.318 -0.051 0.607 0.0754 -0.0413 -0.0370
490 0.320 -0.051 0.611 0.0755 -0.0413 -0.0370
493 0.392 -0.051 0.758 0.0755 -0.0413 -0.0370
496 0.668 -0.051 1.319 0.0757 -0.0413 -0.0372
500 0.740 -0.051 1.466 0.0758 -0.0413 -0.0372
508 1.655 -0.055 3.211 0.1013 -0.0438 -0.0556
509 1.897 -0.161 3.710 0.1250 -0.0507 -0.0732
510 2.020 -0.467 4.123 0.1369 -0.0591 -0.0865
519 1.924 -1.041 4.350 0.1493 -0.0624 -0.0988
520 1.682 -1.803 4.449 0.1694 -0.0661 -0.1054
525 -0.154 -6.545 4.449 0.1739 -0.0695 -0.1094
528 -1.050 -8.719 4.449 0.1631 -0.0699 -0.1113
529 -1.138 -9.295 4.681 0.1415 -0.0693 -0.1122
530 -0.820 -9.504 5.168 0.1190 -0.0687 -0.1144
534 -0.385 -9.323 5.468 0.0999 -0.0734 -0.1175
535 -0.200 -8.873 5.331 0.0913 -0.0773 -0.1217
540 -0.200 -0.000 0.785 -0.0090 -0.0459 -0.1194
548 -0.200 0.971 0.426 -0.0214 -0.0393 -0.1111
549 -0.153 1.314 0.301 -0.0332 -0.0267 -0.9939
550 -0.075 1.288 0.266 -0.0529 -0.0155 -0.0841
555 0.141 -0.000 0.267 -0.0692 -0.0062 -0.0664
558 0.202 -1.489 0.268 -0.0675 0.0002 -0.0487
559 0.192 -1.648 0.274 -0.0560 0.0053 -0.0476
560 0.181 -1.559 0.302 -0.0503 0.0085 -0.0442
569 0.243 -1.405 0.271 -0.0422 0.0135 -0.0387
570 0.382 -1.347 0.166 -0.0272 0.0171 -0.0357

578 0.705 -1.348 -0.049 -0.0207 0.0162 -0.0346

84




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 0.806 -1.370 -0.109 -0.0111 0.0161 -0.0331
580 0.798 -1.394 -0.121 -0.0020 0.0152 -0.0326
589 -0.018 0.350 -0.117 0.0168 0.0010 -0.0201
590 0.026 -0.000 -0.117 0.0249 0.0042 -0.0225
591 -0.013 0.321 -0.105 0.0126 -0.0037 -0.0186
592 -0.013 -0.000 -0.028 0.0079 -0.0036 -0.0152
593 -0.009 -0.112 -0.001 0.0068 -0.0019 -0.0093
594 -0.004 -0.099 0.002 0.0069 -0.0008 -0.0065
595 ' -0.013 -0.077 -0.010 0.0066 -0.0032 -0.0141
596 0.001 0.133 0.001 0.0057 -0.0001 0.0246
597 0.000 -0.000 0.001 0.0052 -0.0000 0.0277
598 0.000 -0.645 0.002 0.0040 0.0000 0.0338
599 0.000 0.198 0.001 0.0082 0.0000 0.0162
600 0.000 -0.000 0.002 0.0033 -0.0000 0.0291
601 0.001 0.184 0.001 0.0100 0.0001 0.0127
602 0.000 -0.605 0.002 0.0035 0.0001 0.0341
603 0.000 -0.482 0.002 0.0039 0.0001 0.0333
604 -0.017 0.375 -0.115 0.0135 -0.0017 -0.0202
610 -0.008 -0.247 0.003 -0.0103 0.0007 0.0265
618 -0.021 -0.375 0.003 -0.0111 0.0013 0.0257
619 -0.027 -0.381 -0.000 -0.0134 0.0024 0.0247
620 -0.032 -0.314 -0.012 -0.0152 0.0040 0.0222
630 -0.032 -0.000 -0.088 -0.0187 0.0064 0.0172
638 -0.032 0.286 -0.266 -0.0238 0.0088 0.0107
639 -0.028 0.307 -0.275 -0.0244 0.0085 0.0098
640 -0.017 0.323 -0.260 -0.0254 0.0078 0.0090
648 0.032 0.372 -0.155 -0.0274 0.0074 0.0085
649 0.045 0.347 -0.093 -0.0317 0.0047 0.0073
650 0.040 0.225 -0.061 -0.0375 0.0020 0.0064
660 0.031 -0.000 -0.061 -0.0397 0.0010 0.0060
670 0.145 -1.757 -0.063 -0.0135 -0.0033 0.0024
680 0.154 -1.788 -0.064 -0.0095 -0.0032 0.0021
688 0.126 -0.810 -0.066 0.0529 0.0071 -0.0044
689 0.104 -0.650 0.002 0.0608 0.0121 -0.0038
690 0.098 -0.582 0.161 0.0539 0.0147 -0.0036
698 0.175 -0.583 1.147 0.0559 0.0274 -0.0041
699 0.185 -0.587 1.281 0.0627 0.0281 -0.0032
700 0.189 -0.594 1.274 0.0664 0.0299 -0.0017
710 0.189 -0.604 0.958 0.0782 0.0298 -0.0003
713 0.189 -0.605 0.906 0.0783 0.0298 -0.0003
716 0.189 -0.607 0.693 0.0784 0.0297 -0.0003
720 0.189 -0.607 0.642 0.0785 0.0297 -0.0003
729 0.183 -0.617 0.478 0.0804 0.0208 -0.0089
730 0.141 -0.631 0.221 0.0855 0.0165 -0.0208
750 -0.000 -0.000 0.002 0.0797 0.0118 -0.0038
760 0.181 -0.000 -0.866 0.0395 -0.0275 -0.0008
770 0.026 -0.000 -0.160 0.0502 -0.0362 -0.0211
913 -0.020 -0.018 -0.103 -0.0153 -0.0012 0.0029




CAESAR 1l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
914 -0.011 -0.000 -0.055 -0.0089 -0.0006 0.0024
915 -0.007 0.013 -0.048 -0.0008 0.0006 0.0024
916 0.001 -0.000 -0.009 -0.0089 -0.0006 0.0024
1000 -0.000 -0.000 0.000 0.0730 -0.0004 -0.0233
1010 0.000 -0.000 0.001 -0.0153 0.0007 -0.0233
1020 -0.000 -0.000 0.002 -0.0117 -0.0026 -0.0233
1030 -0.003 -0.000 0.004 0.0621 0.0095 -0.0233
1040 0.086 -0.631 0.005 0.0869 0.0128 -0.0233
1048 0.307 -5.049 0.005 0.1307 0.0045 -0.0729
1049 0.292 -5.250 -0.035 0.1313 0.0050 -0.0750
1050 0.231 -5.420 -0.149 0.1317 0.0043 -0.0779
1059 0.076 -5.585 -0.406 0.1296 0.0035 -0.0858
1060 0.006 -5.433 -0.499 0.1271 0.0063 -0.0973
1070 0.005 -0.000 -0.000 0.1271 0.0132 -0.1337
1200 0.000 0.012 -0.048 -0.0010 0.0003 -0.0002
1220 -0.000 0.009 -0.048 -0.0004 0.0002 -0.0004
1225 -0.002 0.010 -0.048 0.0000 0.0004 0.0003
1227 -0.003 0.012 -0.048 0.0001 0.0005 0.0011
1230 -0.005 0.013 -0.048 -0.0002 0.0008 0.0022
1240 -0.000 0.004 -0.048 -0.0001 -0.0003 -0.0013
1243 -0.000 0.002 -0.047 -0.0001 -0.0003 -0.0013
1246 -0.000 -0.008 -0.045 -0.0001 -0.0004 -0.0013
1250 -0.000 -0.010 -0.044 -0.0001 -0.0004 -0.0013
1255 -0.000 -0.000 -0.025 0.0017 -0.0012 0.0015
1260 -0.000 -0.000 -0.002 0.0039 -0.0004 -0.0043
1268 -0.000 -0.087 0.001 0.0050 -0.0001 -0.0083
1269 -0.000 -0.129 0.001 0.0055 -0.0001 -0.0092
1270 -0.001 -0.164 0.001 0.0048 -0.0002 -0.0088
1275 0.001 -0.000 0.001 -0.0067 0.0006 -0.0043
1278 0.007 0.045 0.001 -0.0051 0.0009 -0.0037
1279 0.011 0.056 -0.001 -0.0043 0.0012 -0.0034
1280 0.013 0.053 -0.006 -0.0045 0.0014 -0.0017
1290 0.013 0.050 -0.033 -0.0041 0.0013 0.0015
1300 0.013 0.063 -0.041 -0.0039 0.0012 0.0022
1308 0.013 0.070 -0.045 -0.0039 0.0011 0.0023
1309 0.016 0.079 -0.042 -0.0039 0.0006 0.0016
1310 0.019 0.081 -0.028 -0.0038 0.0004 -0.0004
1318 0.017 0.081 -0.020 -0.0038 0.0003 -0.0007
1319 0.010 0.075 -0.006 -0.0041 0.0005 -0.0026
1320 0.003 0.057 0.000 -0.0062 0.0006 -0.0035
1330 -0.000 -0.000 0.000 -0.0091 0.0004 -0.0049
1338 -0.001 -0.711 0.000 -0.0090 -0.0001 -0.0160
1339 -0.000 -0.778 0.001 -0.0135 -0.0001 -0.0183
1340 -0.000 -0.854 0.001 -0.0132 -0.0000 -0.0101
1348 -0.000 -0.618 0.000 -0.0335 0.0000 0.0068
1349 0.000 -0.558 0.000 -0.0323 0.0000 -0.0033
1350 0.000 -0.433 -0.000 -0.0379 0.0000 -0.0072
1360 0.000 -0.000 -0.000 0.0845 -0.0000 -0.0779




CAESAR 1l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW-+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -0.000 -7.483 -0.000 0.2227 -0.0000 -0.1271
1369 -0.000 -8.582 0.000 0.2499 -0.0000 -0.1395
1370 -0.000 -9.542 0.000 0.2632 -0.0000 -0.1563
1378 -0.000 -19.641 -0.000 0.3692 -0.0000 -0.1475
1379 -0.000 -19.600 -0.000 0.3793 -0.0000 -0.1406
1380 -0.000 -18.351 0.000 0.3987 -0.0000 -0.1353
1390 -0.000 -0.000 0.000 0.4019 -0.0000 -0.1353
1400 0.000 5.711 0.000 0.3901 -0.0000 -0.1353
1403 0.000 6.468 0.000 0.3901 -0.0000 -0.1353
1406 0.000 9.365 0.000 0.3901 -0.0000 -0.1353
1410 0.000 10.121 0.000 0.3901 -0.0000 -0.1353
1420 -0.000 -0.000 -0.000 -0.0135 -0.0000 -0.0683
1430 -0.000 -0.000 0.000 0.0442 -0.0000 -0.0033
1440 -0.007 0.013 -0.048 -0.0008 0.0006 0.0024
1480 -0.005 0.024 -0.052 -0.0016 0.0018 0.0043
1483 -0.005 0.032 -0.056 -0.0017 0.0018 0.0043
1486 -0.005 0.063 -0.069 -0.0017 0.0019 0.0044
1490 -0.005 0.070 -0.072 -0.0017 0.0019 0.0044
1500 -0.005 0.000 -0.167 -0.0101 0.0071 -0.0212
1508 -0.005 -1.972 -0.602 -0.0261 0.0142 -0.0590
1509 -0.071 -2.135 -0.612 -0.0275 0.0148 -0.0554
1510 -0.221 -2.198 -0.547 -0.0307 0.0146 -0.0512
1513 -0.818 -2.198 -0.151 -0.0348 0.0165 -0.0476
1514 -0.928 -2.154 -0.047 -0.0394 0.0178 -0.0446
1515 -0.926 -2.036 0.001 -0.0439 0.0197 -0.0430
1520 -0.001 -0.000 0.001 -0.0245 0.0169 -0.0289
1530 0.001 0.014 -0.048 -0.0010 0.0003 -0.0002
1540 0.001 0.017 -0.048 -0.0011 0.0003 -0.0002
1550 0.012 -0.004 -0.050 0.0088 0.0002 0.0019
1560 0.007 -1.029 -0.050 0.0402 -0.0003 0.0115
1570 0.007 -1.114 -0.050 0.0402 -0.0003 0.0116
1580 -0.000 -0.000 __0.000 0.0000 0.0000 0.0000
1590 0.006 -1.199 -0.050 0.0403 -0.0003 0.0116
1600 0.005 -1.325 -0.050 0.0407 -0.0004 0.0134
1608 0.002 -1.589 -0.050 0.0409 -0.0005 0.0201
1609 0.000 -1.673 -0.050 0.0362 -0.0006 0.0255
1610 -0.000 -1.626 -0.048 0.0320 -0.0007 0.0367
1620 -0.000 -1.625 -0.048 0.0320 -0.0007 0.0368
1623 -0.000 -1.562 -0.047 0.0320 -0.0007 0.0368
1626 -0.000 -1.298 -0.042 0.0319 -0.0007 0.0369
1630 -0.000 -1.234 -0.041 0.0319 -0.0007 0.0370
1640 -0.000 -0.000 0.001 0.0186 -0.0022 0.0231
1648 -0.000 0.176 0.056 0.0094 -0.0022 0.0005
1649 -0.001 0.175 __0.052 0.0079 -0.0022 -0.0004
1650 -0.001 0.174 0.037 0.0047 -0.0025 0.0004
1658 0.015 0.174 -0.003 0.0012 -0.0007 0.0021
1659 0.024 0.173 -0.003 -0.0011 -0.0006 0.0035
1660 0.029 0.167 -0.001 -0.0026 0.0000 0.0042




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
1670 0.001 -0.000 -0.001 -0.0105 0.0002 0.0129
1678 0.068 -0.625 -0.001 -0.0022 -0.0020 0.0248
1679 0.074 -0.599 0.002 -0.0006 -0.0020 0.0258
1680 0.076 -0.524 0.007 -0.0002 -0.0020 0.0266
1685 0.076 -0.000 0.052 0.0000 -0.0017 0.0103
1688 0.076 0.039 0.066 0.0027 -0.0014 0.0015
1689 0.076 0.038 0.068 0.0036 -0.0012 -0.0014
1690 0.075 0.030 0.069 0.0047 -0.0010 -0.0031
1699 0.068 0.011 0.064 0.0052 -0.0008 -0.0040
1700 0.057 0.004 0.052 0.0037 -0.0009 -0.0034
1710 0.045 0.003 0.040 0.0031 -0.0007 -0.0032
1713 0.040 0.003 0.035 0.0031 -0.0007 -0.0032
1716 0.017 0.003 0.013 0.0031 -0.0007 -0.0032
1720 0.012 0.003 0.007 0.0031 -0.0007 -0.0032
1729 0.003 0.001 0.001 0.0013 -0.0004 -0.0026
1730 -0.000 -0.000 0.000 0.0001 0.0000 -0.0022
1740 -0.000 -0.000 0.000 -0.0000 0.0001 -0.0021
1743 0.000 -0.000 0.000 -0.0000 0.0001 -0.0021
1746 0.001 -0.000 0.000 0.0001 0.0001 -0.0021
1750 0.002 -0.000 0.000 0.0001 0.0001 -0.0021
1758 0.002 -0.003 0.000 0.0011 0.0000 -0.0019
1759 -0.001 -0.012 -0.004 0.0042 -0.0007 -0.0019
1760 -0.008 -0.018 -0.017 0.0048 -0.0012 -0.0021
1768 -0.020 -0.018 -0.045 0.0050 -0.0019 -0.0024
1769 -0.028 -0.022 -0.057 0.0054 -0.0024 -0.0035
1770 -0.033 -0.033 -0.056 0.0055 -0.0032 -0.0030
1780 -0.033 -0.033 -0.056 0.0055 -0.0032 -0.0030
1783 -0.033 -0.038 -0.050 0.0055 -0.0032 -0.0030
1786 -0.033 -0.059 -0.027 0.0055 -0.0032 -0.0030
1790 -0.033 -0.065 -0.021 0.0055 -0.0032 -0.0030
1799 -0.029 -0.061 -0.011 0.0065 -0.0036 -0.0000
1800 -0.018 -0.041 -0.007 0.0066 -0.0034 0.0009
1808 -0.010 -0.024 -0.007 0.0062 -0.0033 0.0014
1809 -0.002 -0.008 -0.004 0.0035 -0.0021 0.0013
1810 -0.000 -0.001 -0.001 0.0014 -0.0004 0.0004
1820 -0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1830 -0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1840 0.065 -0.000 0.052 -0.0000 -0.0017 0.0103
1850 0.088 0.000 0.052 0.0001 -0.0017 0.0103
1858 0.712 0.221 0.001 -0.0016 0.0081 -0.0111
1859 0.733 0.214 -0.008 -0.0020 0.0072 -0.0099
1860 0.741 0.192 -0.027 -0.0021 0.0064 -0.0083
1865 0.741 -0.000 -0.147 0.0000 0.0059 -0.0146
1868 0.741 -0.427 -0.281 0.0035 0.0069 -0.0215
1869 0.732 -0.481 -0.301 0.0046 0.0079 -0.0198
1870 0.708 -0.487 -0.311 0.0071 0.0090 -0.0184
1880 0.229 -0.000 -0.311 0.0042 0.0105 -0.0075
1888 0.053 -0.029 -0.311 -0.0048 0.0098 -0.0035




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 3 (HYD) WW+HP+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 0.026 -0.042 -0.300 -0.0065 0.0089 -0.0023
1890 0.016 -0.047 -0.276 -0.0072 0.0080 -0.0009
1898 0.016 -0.039 -0.198 -0.0078 0.0069 -0.0008
1899 0.015 -0.036 -0.172 -0.0077 0.0057 -0.0014
1900 0.010 -0.034 -0.143 -0.0078 0.0051 -0.0019
1910 -0.001 -0.034 -0.102 -0.0080 0.0042 -0.0021
1913 -0.004 -0.034 -0.088 -0.0080 0.0042 -0.0021
1916 -0.019 -0.034 -0.031 -0.0080 0.0042 -0.0021
1920 -0.022 -0.034 -0.017 -0.0080 0.0042 -0.0021
1929 -0.024 -0.025 0.005 -0.0071 0.0035 -0.0024
1930 -0.019 -0.008 0.012 -0.0028 0.0021 -0.0026
1940 -0.013 -0.001 0.012 -0.0003 0.0017 -0.0026
1950 -0.009 -0.000 0.012 -0.0003 0.0017 -0.0026
1953 -0.006 0.000 0.012 -0.0002 0.0017 -0.0026
1956 0.016 0.002 0.012 -0.0001 0.0017 -0.0026
1960 0.019 0.003 0.012 -0.0001 0.0017 -0.0026
1968 0.026 0.003 0.012 -0.0000 0.0014 -0.0025
1969 0.026 0.003 0.012 0.0003 0.0008 -0.0026
1970 0.020 0.002 0.011 0.0010 0.0005 -0.0026
1978 0.007 0.002 0.005 0.0013 0.0002 -0.0024
1979 0.001 -0.000 -0.000 0.0021 0.0001 -0.0021
1980 -0.002 -0.006 -0.003 0.0025 -0.0001 -0.0011
1990 -0.002 -0.006 -0.003 0.0025 -0.0001 -0.0011
1993 -0.002 -0.008 -0.002 0.0025 -0.0001 -0.0011
1996 -0.002 -0.016 -0.001 0.0025 -0.0001 -0.0011
2000 -0.002 -0.017 -0.001 0.0025 -0.0001 -0.0011
2009 -0.002 -0.014 -0.001 0.0030 -0.0002 0.0001
2010 -0.001 -0.005 -0.000 0.0024 -0.0002 -0.0001
2015 -0.001 -0.000 -0.000 0.0020 -0.0002 -0.0003
2018 -0.000 0.003 -0.000 0.0015 -0.0001 -0.0004
2019 -0.000 0.004 -0.000 0.0002 -0.0001 -0.0008
2020 0.000 0.001 -0.000 0.0001 -0.0000 -0.0004
2030 0.000 0.000 -0.000 0.0000 -0.0000 -0.0000
2040 0.000 0.000 -0.000 0.0000 -0.0000 -0.0000
2050 0.782 0.000 -0.147 -0.0000 0.0059 -0.0146
2060 0.700 0.000 -0.147 0.0000 0.0059 -0.0146
5000 -0.000 -0.000 0.000 -0.0000 -0.0000 0.0000
5010 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0001
5020 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0001
5030 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
5040 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0001
5050 -0.001 -0.000 0.000 0.0000 -0.0001 0.0001
5060 -0.001 -0.000 0.000 -0.0000 -0.0001 0.0001




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+TI+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.608 0.001 0.001 0.0001 0.0002 -0.0002
20 -2.113 0.001 0.001 0.0001 0.0002 -0.0002
30 -4.762 0.029 0.034 0.0013 0.0071 -0.0051
39 -5.686 0.061 0.483 0.0001 0.0235 -0.0121
40 -5.958 0.083 1.481 0.0003 0.0398 -0.0150
45 -5.585 0.074 3.667 0.0023 0.0458 -0.0196
48 -4.139 -0.247 10.997 0.0263 0.0493 -0.0353
49 -3.905 -0.003 12.020 0.0571 0.0449 -0.0367
50 -3.689 0.844 12.687 0.0862 0.0432 -0.0414
59 -3.127 1.724 13.003 0.1131 0.0331 -0.0471
60 -2.099 1.934 13.094 0.1269 0.0191 -0.0498
70 -1.149 1.746 13.025 0.1342 0.0174 -0.0498
73 -0.658 1.649 12.992 0.1343 0.0174 -0.0498
76 1.221 1.279 12.863 0.1346 0.0173 -0.0498
80 1.335 1.257 12.855 0.1347 0.0173 -0.0498
90 1.840 1.158 12.821 0.1347 0.0173 -0.0498
95 2.271 1.073 12.792 0.1381 0.0165 -0.0498
100 2.701 0.989 12.764 0.1414 0.0157 -0.0499
110 3.206 0.890 12.733 0.1415 0.0157 -0.0499
120 7.136 0.114 12.490 0.1422 0.0155 -0.0501
130 7.641 0.014 12.459 0.1423 0.0155 -0.0502
138 8.393 -0.140 12.415 0.1481 0.0142 -0.0549
139 9.466 -0.013 12.627 0.1619 0.0002 -0.0919
140 10.241 0.784 13.226 0.1508 0.0007 -0.1049
150 10.247 0.797 13.234 0.1507 0.0007 -0.1049
153 10.451 1.288 13.526 0.1506 0.0007 -0.1049
156 11.230 3.167 14.644 0.1503 0.0006 -0.1049
160 11.434 3.658 14.936 0.1502 0.0006 -0.1049
169 12.034 5.379 15.320 0.0720 0.0054 -0.0802
170 12.113 5.896 14.443 -0.0013 0.0159 -0.0665
175 11.811 5.544 10.891 -0.0437 0.0326 -0.0346
178 7.417 2.656 0.325 -0.0731 0.2119 0.0601
179 6.001 2.287 -0.164 -0.0695 0.3395 0.0707
180 4.453 1.869 0.973 -0.0703 0.4640 0.0938
185 -0.005 -0.000 10.000 -0.0518 0.5483 0.1163
188 -5.324 -2.610 21.576 -0.0296 0.5072 0.1276
189 -6.915 -3.128 22.841 -0.0231 0.3535 0.1243
190 -8.296 -3.378 22.353 -0.0076 0.1783 0.1199
195 -9.792 -3.395 19.293 0.0057 0.0721 0.1185
200 2.488 -0.000 -0.801 0.0442 -0.2785 0.1096
208 14.537 2.409 -13.827 0.0837 -0.1232 0.1039
209 14.684 2.705 -14.300 0.1068 -0.0614 0.1123
210 14.605 3.201 -14.596 0.1270 -0.0095 0.1341
218 13.841 5.157 -15.198 0.1323 0.0518 0.1302
219 12.753 5.921 -15.319 0.1367 0.1585 0.1911
220 11.355 5.555 -14.605 0.1394 0.2733 0.2273




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+T1+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 8.950 3.338 -11.770 0.1137 0.3071 0.2381
228 6.633 1.112 -8.928 0.0889 0.2983 0.2474
229 5.288 0.259 -8.314 0.0683 0.2215 0.2725
230 4.248 0.005 -8.965 0.0295 0.1266 0.2893
231 2.492 0.141 -14.288 -0.0183 0.0526 0.3162
232 2.509 0.209 -14.817 -0.0402 0.0355 0.3159
233 2.755 0.489 -15.282 -0.0563 0.0245 0.3126
235 3.013 0.737 -15.740 -0.0731 0.0215 0.3090
236 3.073 0.690 -16.262 -0.0968 0.0246 0.3082
240 2.902 -0.000 -17.907 -0.1158 0.0311 0.3156
248 0.758 -4.732 -25.370 -0.2044 0.1371 0.3491
249 0.595 -6.000 -25.940 -0.2593 0.2322 0.3291
250 1.391 -7.380 -25.273 -0.2907 0.2802 0.3079
258 4.451 -9.899 -22.380 -0.2750 0.3634 0.3020
259 5.146 -11.292 -20.842 -0.2233 0.3901 0.2721
260 4.601 -12.640 -18.931 -0.1980 0.4442 0.2369
268 -0.474 -17.090 -9.756 -0.0330 0.4306 0.2113
269 -1.982 -17.835 -8.717 0.0185 0.3134 0.1759
270 -3.290 -17.825 -9.247 0.1202 0.1790 0.1471
278 -6.775 0.346 -27.696 0.2660 0.0467 0.1246
279 -7.463 1.049 -28.503 0.2126 0.1125 0.1381
280 -8.622 0.800 -28.355 0.1823 0.1612 0.1599
290 -9.880 -0.000 -27.521 0.1575 0.1641 0.1653
299 -12.728 -1.917 -25.757 0.1014 0.1368 0.1644
300 8.000 -0.000 10.000 0.2616 0.0002 -0.1453
301 -14.162 -2.344 -26.718 0.0476 -0.0589 0.1343
302 -13.803 -2.363 -25.785 0.0828 0.0451 0.1442
308 -9.667 -0.542 -35.180 0.1109 -0.1903 -0.0014
309 -8.829 0.474 -35.836 0.2293 -0.2395 -0.0346
310 -8.195 1.846 -35.130 0.3425 -0.2669 -0.0892
315 -6.615 5.606 -29.567 0.3876 -0.3028 -0.1181
319 -4.758 9.367 -23.868 0.3608 -0.3386 -0.1264
320 -4.120 -0.000 11.646 0.0622 0.0449 -0.0349
321 -2.765 10.108 -20.471 0.2473 -0.3173 -0.0957
322 -3.894 10.125 -22.114 0.2883 -0.3298 -0.1184
328 -1.504 9.647 -18.882 0.2090 -0.3139 -0.0856
329 -0.098 9.666 -18.149 0.1756 -0.2726 -0.0646
330 1.206 10.087 -18.703 0.1012 -0.2091 -0.0625
338 5.425 11.507 -26.329 0.0176 -0.0545 0.0694
339 5.014 11.403 -27.234 -0.0031 0.0693 0.0967
340 3.891 10.927 -27.131 -0.0166 0.1808 0.1455
350 1.264 9.281 -25.000 -0.0161 0.2182 0.1675
355 -1.185 7.594 -22.802 -0.0157 0.2329 0.1775
360 -1.690 7.240 -22.337 -0.0157 0.2329 0.1775
363 -3.541 5.941 -20.632 -0.0157 0.2331 0.1775
366 -5.413 4.628 -18.907 -0.0157 0.2331 0.1775
370 -5.862 4.313 -18.494 -0.0157 0.2330 0.1774
379 -6.460 3.679 -17.239 -0.0164 0.2208 0.1737




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 4 (OPE) W+TI1+P1+H
Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -6.060 3.471 -15.952 -0.0159 0.1991 0.1724
388 -5.747 3.496 -15.552 -0.0157 0.1968 0.1720
389 -4.795 3.156 -14.579 -0.0113 0.1678 0.1625
390 -3.965 2.218 -14.158 -0.0011 0.1505 0.1456
400 0.001 2.657 -1.322 0.0004 0.0004 -0.0001
410 0.002 3.105 -1.322 0.0004 0.0005 -0.0001
420 0.002 3.777 -1.317 0.0025 0.0025 0.0003
429 -0.012 4.741 -1.686 0.0117 0.0060 0.0039
430 -0.056 5.199 -2.615 0.0219 0.0133 0.0069
438 -0.397 5.735 -7.430 0.0350 0.0236 0.0111
439 -0.489 5.497 -8.450 0.0485 0.0340 0.0094
440 -0.513 4.627 -9.053 0.0616 0.0390 0.0085
448 -0.383 0.939 -10.025 0.0719 0.0526 0.0087
449 0.042 -0.001 -10.412 0.0868 0.0613 0.0066
450 1.002 -0.377 -10.814 0.0957 0.0763 0.0027
460 1.016 -0.377 -10.818 0.0958 0.0764 0.0027
463 1.506 -0.371 -10.966 0.0958 0.0764 0.0027
466 3.890 -0.346 -11.686 0.0960 0.0766 0.0026
470 4.381 -0.341 -11.835 0.0961 0.0766 0.0026
478 5.729 -0.339 -12.253 0.1012 0.0803 -0.0039
479 6.717 -0.010 -12.413 0.1041 0.0885 -0.0351
480 7.303 0.869 -12.137 0.1177 0.0895 -0.0630
490 7.307 0.882 -12.131 0.1178 0.0895 -0.0631
493 7.429 1.373 -11.903 0.1178 0.0896 -0.0631
496 7.899 3.252 -11.027 0.1180 0.0897 -0.0633
500 8.022 3.742 -10.798 0.1181 0.0898 -0.0634
508 9.458 8.752 -8.164 0.1499 0.1064 -0.0796
509 10.170 9.568 -7.709 0.1784 0.1031 -0.0886
510 11.264 9.619 -7.808 0.1915 0.1039 -0.0910
519 12.387 8.957 -7.822 0.2053 0.1124 -0.0951
520 13.217 7.983 -7.049 0.2307 0.1182 -0.0986
525 16.423 1.454 -0.227 0.2437 0.1162 -0.0787
528 17.875 -1.626 3.019 0.2341 0.1091 -0.0692
529 18.362 -2.076 4.315 0.2131 0.0943 -0.0613
530 18.706 -1.445 5.467 0.1915 0.0852 -0.0471
534 18.465 -0.434 6.271 0.1705 0.0743 -0.0333
535 17.558 0.057 6.774 0.1595 0.0578 -0.0197
540 0.139 -0.000 10.487 0.0727 0.0708 0.0341
548 -2.003 -0.351 11.125 0.0620 0.0797 0.0475
549 -3.099 -0.493 11.065 0.0489 0.0991 0.0734
550 -3.905 -0.474 10.278 0.0295 0.1194 0.0868
555 -6.673 -0.000 5.000 0.0175 0.1481 0.1195
558 -10.098 0.469 -0.265 0.0401 0.1790 0.1521
559 -11.210 0.457 -0.911 0.0806 0.1998 0.1488
560 -12.481 0.039 -0.533 0.1013 0.2001 0.1483
569 -13.672 -0.142 0.386 0.1173 0.1894 0.1542
570 -14.647 0.568 1.170 0.1380 0.1792 0.1531
578 -16.043 2.887 2.468 0.1335 0.1471 0.1511




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+T1+PI1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -16.797 3.996 2.497 0.0790 0.1244 0.1344
580 -17.378 4.552 1.636 0.0099 0.0776 0.1199
589 -11.138 -1.522 -21.274 -0.0817 -0.2364 0.0780
590 -14.650 -0.000 -16.846 -0.0887 -0.1654 0.0861
591 -8.234 -1.491 -20.851 -0.0635 -0.3730 0.0788
592 -3.398 -0.000 -13.640 -0.0404 -0.3532 0.0783
593 -0.767 0.666 -11.262 -0.0259 -0.1922 0.0862
594 0.057 0.739 -11.989 -0.0091 -0.0414 0.0921
595 -2.095 0.404 -11.873 -0.0341 -0.3252 0.0790
596 -6.307 0.557 -19.988 0.0260 0.4733 0.1072
597 -7.611 -0.000 -17.472 0.0278 0.4957 0.1101
598 -15.198 -2.215 -8.456 0.0365 0.3984 0.1245
599 -4.728 0.909 -21.191 0.0252 0.3599 0.1025
600 -32.116 -0.000 -25.818 -0.0024 0.0673 0.1557
601 -3.237 0.981 -20.736 0.0198 0.2263 0.1022
602 -13.181 -2.152 -8.198 0.0334 0.4634 0.1229
603 -11.477 -1.750 -9.656 0.0329 0.5089 0.1179
604 -9.712 -1.684 -21.773 -0.0695 -0.3137 0.0791
610 -29.748 -1.626 -35.557 -0.0798 -0.2057 0.1732
618 -26.636 -2.744 -38.621 -0.1053 -0.3097 0.1787
619 -24.776 -2.936 -38.914 -0.1415 -0.4771 0.1714
620 -22.995 -2.539 -37.193 -0.1590 -0.6310 0.1652
630 -19.109 -0.000 -26.758 -0.2067 -0.7097 0.1628
638 -13.531 3.485 -10.929 -0.2751 -0.6962 0.1538
639 -12.955 3.692 -9.431 -0.2769 -0.6608 0.1502
640 -12.348 3.656 -7.993 -0.2724 -0.6322 0.1469
648 -10.085 3.048 -2.935 -0.2893 -0.5767 0.1457
649 -8.237 2.337 -1.185 -0.2474 -0.4809 0.1258
650 -6.277 1.305 -1.389 -0.2253 -0.3479 0.1063
660 -4.371 -0.000 -2.866 -0.2215 -0.3052 0.1077
670 4.340 -9.209 -16.398 -0.0936 -0.0694 0.1205
680 4.513 -9.441 -17.068 -0.0772 -0.0625 0.1215
688 6.315 -5.388 -26.256 0.3068 -0.0967 0.1441
689 6.518 -4.042 -26.503 0.4414 -0.1632 0.1291
690 6.394 -2.772 -25.402 0.5342 -0.2013 0.1086
698 4.696 1.940 -14.995 0.5377 -0.3670 0.0574
699 4.915 2.670 -13.113 0.4782 -0.3838 -0.0098
700 5.668 2.833 -11.433 0.4463 -0.4183 -0.0791
710 8.277 1.753 -6.979 0.3305 -0.4263 -0.1261
713 8.712 1.537 -6.246 0.3302 -0.4262 -0.1262
716 10.520 0.633 -3.201 0.3286 -0.4254 -0.1266
720 10.955 0.415 -2.470 0.3282 -0.4250 -0.1267
729 11.492 -0.287 -1.772 0.3114 -0.3295 -0.1620
730 11.283 -1.204 -2.225 0.2671 -0.2819 -0.1901
750 7.925 -0.000 -26.502 0.4716 -0.1605 0.1291
760 0.100 -0.000 -11.163 0.0859 0.0613 0.0066
770 6.385 -0.000 -13.267 0.0956 0.0885 -0.0392
913 -3.259 0.980 -14.159 0.0035 0.1378 0.1412




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+T1+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -2.580 -0.000 -13.817 0.0283 0.1155 0.1105
915 -2.078 -0.572 -12.929 0.0606 0.0716 0.0851
916 -2.000 -0.000 -13.965 0.0282 0.1155 0.1107
1000 -0.000 -0.000 -100.418 0.0833 -0.0678 -0.1940
1010 -6.504 -0.000 -68.603 -0.0094 -0.0241 -0.1940
1020 0.000 -0.000 -36.797 -0.0454 0.1643 -0.1940
1030 12.459 -0.000 -5.000 0.1915 -0.1685 -0.1940
1040 10.799 -1.837 -2.869 0.2541 -0.2419 -0.1940
1048 3.017 -12.657 6.974 0.3003 -0.1781 -0.2547
1049 2.672 -13.195 7.281 0.3007 -0.1727 -0.2566
1050 2.227 -13.810 7.358 0.3009 -0.1702 -0.2590
1059 1.063 -14.618 7.084 0.2965 -0.1664 -0.2678
1060 -0.032 -14.299 6.599 0.2921 -0.1574 -0.2841
1070 -11.878 -0.000 -0.000 0.2921 -0.1390 -0.3333
1200 -1.153 -1.681 -8.818 0.0689 0.0490 0.0496
1220 -1.307 -1.465 -9.604 0.0690 0.0487 0.0525
1225 -1.499 -1.201 -10.558 0.0690 0.0531 0.0588
1227 -1.671 -0.984 -11.344 0.0677 0.0581 0.0663
1230 -1.863 -0.774 -12.130 0.0645 0.0651 0.0768
1240 -0.424 -1.289 -9.757 0.0672 0.0393 0.0488
1243 0.067 -1.195 -9.833 0.0672 0.0392 0.0487
1246 1.945 -0.833 -10.122 0.0671 0.0387 0.0486
1250 2.436 -0.739 -10.197 0.0671 0.0386 0.0486
1255 7.467 -0.000 -10.498 0.0571 -0.0070 0.0225
1260 13.823 0.193 -9.616 0.0444 -0.0651 0.0005
1268 16.891 0.198 -8.638 0.0383 -0.0967 0.0029
1269 17.639 0.164 -7.789 0.0332 -0.1475 0.0109
1270 17.380 0.079 -6.581 0.0228 -0.1949 0.0170
1275 4.457 -0.000 8.322 -0.0157 -0.1968 0.0578
1278 2.936 0.131 10.376 -0.0163 -0.1758 0.0634
1279 2.767 0.298 11.544 -0.0182 -0.1183 0.0674
1280 3.566 0.596 12.263 -0.0196 -0.0572 0.0747
1290 8.334 2.048 12.768 -0.0172 0.0031 0.0765
1300 9.967 2.537 12.683 -0.0164 0.0233 0.0737
1308 10.763 2.767 12.594 -0.0160 0.0330 0.0715
1309 11.809 2.614 12.386 -0.0021 0.0840 0.0550
1310 12.376 1.739 12.211 0.0124 0.1084 0.0392
1318 12.452 1.230 12.186 0.0125 0.1163 0.0379
1319 12.356 0.299 11.743 0.0125 0.1416 0.0177
1320 11.749 -0.053 10.772 0.0082 0.1887 0.0036
1330 10.131 -0.000 8.718 0.0024 0.2078 0.0017
1338 -5.599 -0.653 -7.598 -0.0131 0.2485 -0.0136
1339 -6.112 -0.733 -8.920 -0.0179 0.2318 -0.0163
1340 -5.505 -0.810 -10.123 -0.0179 0.1988 -0.0090
1348 9.020 -0.574 -17.651 -0.0376 0.0476 0.0056
1349 9.978 -0.514 -17.320 -0.0361 -0.0179 -0.0057
1350 10.171 -0.380 -16.305 -0.0413 -0.0841 -0.0102
1360 0.003 -0.000 0.010 0.0945 -0.1934 -0.0879




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+TI1+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -8.009 -8.282 11.337 0.2462 -0.1494 -0.1418
1369 -8.111 -9.500 12.483 0.2764 -0.1109 -0.1556
1370 -7.311 -10.567 13.215 0.2912 -0.0702 -0.1741
1378 9.069 -21.836 13.214 0.4096 0.0700 -0.1651
1379 9.870 -21.796 12.484 0.4210 0.1104 -0.1574
1380 9.771 -20.411 11.339 0.4427 0.1485 -0.1515
1390 1.821 -0.000 0.012 0.4485 0.1916 -0.1515
1400 -0.954 6.381 -3.654 0.4362 0.1916 -0.1515
1403 -1.326 7.227 -4.144 0.4362 0.1916 -0.1515
1406 -2.748 10.466 -6.023 0.4362 0.1916 -0.1515
1410 -3.120 11.312 -6.514 0.4362 0.1916 -0.1515
1420 -6.111 -0.000 -5.000 -0.0179 0.2791 -0.0649
1430 10.217 -0.000 -17.319 0.0446 -0.0023 -0.0057
1440 -2.074 -0.576 -12.916 0.0607 0.0715 0.0850
1480 -0.980 -0.497 -12.361 0.0612 0.0666 0.0813
1483 -0.545 -0.357 -12.475 0.0612 0.0667 0.0813
1486 1.263 0.225 -12.952 0.0610 0.0667 0.0814
1490 1.698 0.365 -13.066 0.0610 0.0667 0.0814
1500 6.912 1.709 -14.361 0.0414 0.0555 0.0320
1508 16.939 0.311 -15.342 0.0039 -0.0177 -0.0820
1509 17.541 -0.244 -15.244 -0.0081 -0.0506 -0.1017
1510 17.523 -1.084 -15.127 -0.0254 -0.0690 -0.1184
1513 16.025 -4.143 -14.743 -0.0395 -0.1139 -0.1267
1514 15.512 -4.797 -14.311 -0.0585 -0.1300 -0.1356
1515 14.940 -4.898 -13.522 -0.0785 -0.1596 -0.1427
1520 5.932 -0.000 -1.550 -0.1067 -0.1903 -0.1356
1530 -1.049 -1.827 -8.258 0.0689 0.0490 0.0495
1540 -0.946 -1.972 -7.699 0.0689 0.0489 0.0493
1550 0.038 -3.556 -0.241 0.0365 0.0086 0.0126
1560 -0.616 -5.179 8.933 0.0502 -0.0368 0.0458
1570 -0.694 -5.284 9.492 0.0502 -0.0368 0.0459
1580 -0.000 -0.000 0.000 0.0000 0.0000 0.0000
1590 -0.772 -5.390 10.052 0.0502 -0.0369 0.0459
1600 -0.891 -5.545 10.877 0.0495 -0.0389 0.0521
1608 -1.158 -5.853 12.495 0.0468 -0.0420 0.0754
1609 -0.980 -5.872 13.256 0.0348 -0.0385 0.0923
1610 -0.309 -5.601 13.650 0.0251 -0.0300 0.1242
1620 -0.299 -5.597 13.651 0.0251 -0.0300 0.1243
1623 0.136 -5.383 13.703 0.0251 -0.0300 0.1244
1626 1.944 -4.492 13.916 0.0250 -0.0298 0.1247
1630 2.379 -4.278 13.967 0.0250 -0.0298 0.1248
1640 10.543 -0.000 14.287 0.0107 0.0141 0.1112
1648 16.155 1.794 13.403 0.0009 0.0736 0.0548
1649 16.913 1.617 13.132 0.0098 0.1148 0.0290
1650 17.255 0.927 12.943 0.0194 0.1366 0.0069
1658 17.242 -2.618 12.637 0.0280 0.2090 -0.0038
1659 16.962 -3.286 12.241 0.0451 0.2304 -0.0126
1660 16.235 -3.427 11.468 0.0640 0.2705 -0.0205




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+TI1+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 3.162 -0.000 0.867 0.0792 0.3188 0.0059

1678 -10.842 3.146 -13.574 0.0298 0.1323 0.0419

1679 -10.829 3.256 -14.390 0.0138 0.0640 0.0401

1680 -10.163 3.379 -14.764 0.0054 -0.0036 0.0391

1685 -4.087 4.205 -13.395 -0.0476 -0.0999 0.0198

1688 -1.878 4.307 -12.422 -0.0670 -0.1207 0.0052

1689 -1.531 4.330 -12.151 -0.0699 -0.1327 -0.0013
1690 -1.324 4.387 -11.753 -0.0735 -0.1434 -0.0038
1699 -1.135 4.239 -10.844 -0.0891 -0.1650 -0.0098
1700 -1.112 3.593 -10.209 -0.1109 -0.1766 -0.0205
1710 -1.189 2.704 -9.808 -0.1158 -0.1817 -0.0226
1713 -1.228 2.269 -9.609 -0.1158 -0.1818 -0.0226
1716 -1.390 0.460 -8.781 -0.1159 -0.1820 -0.0226
1720 -1.429 0.026 -8.582 -0.1159 -0.1820 -0.0226
1729 -1.707 -0.551 -7.956 -0.1159 -0.1869 -0.0211

1730 -2.272 -0.524 -7.108 -0.1115 -0.1958 -0.0207
1740 -2.869 -0.188 -6.342 -0.1097 -0.1980 -0.0185
1743 -3.209 -0.000 -5.907 -0.1096 -0.1980 -0.0184
1746 -5.975 1.530 -2.374 -0.1095 -0.1980 -0.0182
1750 -6.315 1.718 -1.940 -0.1094 -0.1979 -0.0182
1758 -6.740 1.952 -1.395 -0.1072 -0.1954 -0.0166
1759 -7.284 1.939 -0.567 -0.0905 -0.1779 -0.0090
1760 -7.492 1.324 -0.045 -0.0698 -0.1665 0.0049
1768 -7.449 -0.101 0.321 -0.0593 -0.1543 0.0120
1769 -7.093 -0.785 0.622 -0.0316 -0.1390 0.0328
1770 -6.333 -0.956 1.005 -0.0145 -0.1130 0.0529
1780 -6.323 -0.954 1.009 -0.0144 -0.1130 0.0530
1783 -5.888 -0.863 1.203 -0.0143 -0.1129 0.0530
1786 -4.079 -0.483 2.009 -0.0139 -0.1126 0.0531

1790 -3.645 -0.391 2.203 -0.0138 -0.1125 0.0531

1799 -2.823 -0.254 2.184 -0.0049 -0.0821 0.0491

1800 -2.341 -0.188 1.554 0.0087 -0.0531 0.0460
1808 -2.216 -0.161 0.924 0.0109 -0.0481 0.0412
1809 -1.817 -0.082 0.248 0.0089 -0.0256 0.0324
1810 -1.082 -0.013 -0.006 0.0015 -0.0044 0.0073

1820 -0.449 -0.000 -0.000 0.0000 -0.0001 0.0001

1830 0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1840 -4.784 4.538 -13.395 -0.0477 -0.0999 0.0198
1850 -3.389 3.873 -13.395 -0.0476 -0.0999 0.0198
1858 -2.091 5.633 13.688 -0.0830 -0.0562 -0.1267
1859 -1.900 5.705 14.436 -0.0729 -0.0151 -0.1288
1860 -1.187 5.419 14.713 -0.0669 0.0254 -0.1322
1865 3.875 2.654 13.652 -0.0389 0.0764 -0.1507
1868 9.268 -0.880 11.655 -0.0093 0.1061 -0.1761
1869 9.850 -1.392 11.047 -0.0048 0.1151 -0.1802
1870 9.810 -1.602 10.195 0.0064 0.1218 -0.1803
1880 4.127 -0.000 -1.737 0.0525 0.1070 -0.2146
1888 2.462 0.857 -6.116 0.0414 0.0836 -0.2271




CAESAR 1l Ver.13.00.00.0890, (Build 22081 1) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 4 (OPE) W+TI1+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 1.958 1.217 -6.748 0.0252 0.0624 -0.2255
1890 1.180 1.876 -6.899 0.0160 0.0419 -0.2237
1898 -1.438 4.181 -6.541 -0.0088 0.0290 -0.2184
1899 -2.395 4.481 -6.453 -0.0171 0.0243 -0.2008
1900 -3.226 3.994 -6.350 -0.0373 0.0254 -0.1785
1910 -4.139 2.664 -6.125 -0.0490 0.0204 -0.1683
1913 -4.428 2.230 -6.041 -0.0491 0.0204 -0.1682
1916 -5.630 0.421 -5.689 -0.0495 0.0202 -0.1679
1920 -5.918 -0.014 -5.604 -0.0496 0.0202 -0.1678
1929 -6.331 -0.639 -5.118 -0.0870 0.0228 -0.1429
1930 -6.426 -0.637 -4.288 -0.1188 0.0224 -0.1308
1940 -6.354 -0.221 -3.434 -0.1244 0.0205 -0.1199
1950 -6.318 -0.000 -2.985 -0.1244 0.0205 -0.1198
1953 -6.283 0.214 -2.551 -0.1244 0.0205 -0.1197
1956 -6.016 1.843 0.761 -0.1244 0.0204 -0.1189
1960 -5.980 2.057 1.196 -0.1244 0.0204 -0.1188
1968 -5.883 2.637 2.394 -0.1182 0.0212 -0.1035
1969 -5.924 2.645 3.228 -0.0933 0.0314 -0.0885
1970 -6.091 2.030 3.745 -0.0651 0.0404 -0.0587
1978 -6.357 0.738 4.049 -0.0545 0.0429 -0.0449
1979 -6.140 -0.000 4.116 -0.0330 0.0499 -0.0098
1980 -5.424 -0.273 3.995 -0.0226 0.0573 0.0217
1990 -5.414 -0.272 3.993 -0.0225 0.0573 0.0218
1993 -4.979 -0.235 3.894 -0.0224 0.0573 0.0219
1996 -3.171 -0.077 3.485 -0.0221 0.0573 0.0221
2000 -2.736 -0.039 3.386 -0.0220 0.0573 0.0221
2009 -2.086 0.007 2.935 -0.0145 0.0519 0.0222
2010 -1.926 0.009 2.163 -0.0059 0.0440 0.0199
2015 -2.018 -0.000 1.627 -0.0052 0.0424 0.0170
2018 -2.108 -0.012 1.091 -0.0050 0.0404 0.0140
2019 -1.907 -0.012 0.341 -0.0035 0.0240 0.0094
2020 -1.214 -0.001 0.007 -0.0025 0.0046 0.0017
2030 -0.449 0.000 0.000 -0.0000 0.0000 0.0000
2040 0.000 0.000 -0.000 -0.0000 0.0000 0.0000
2050 4.408 2.926 15.418 -0.0389 0.0764 -0.1507
2060 3.341 2.383 11.885 -0.0389 0.0764 | -0.1507
5000 0.000 -0.000 -0.000 0.0000 0.0000 -0.0000
5010 0.001 -0.000 0.000 0.0001 0.0001 -0.0001
5020 -1.103 0.000 0.001 0.0001 0.0002 -0.0001
5030 -1.608 0.001 0.001 0.0001 0.0002 | -0.6002
5040 -0.000 0.000 -1.325 0.0001 0.0002 -0.0001
5050 0.001 2.208 -1.323 0.0003 0.0004 -0.0001
5060 0.001 2.657 -1.322 0.0004 0.0004 -0.0001




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+T1+PI1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.605 0.004 -0.003 0.0001 -0.0004 -0.0007
20 -2.110 0.005 -0.004 0.0001 -0.0004 -0.0007
30 -4.759 0.046 0.047 0.0006 0.0106 -0.0066
39 -5.671 0.086 0.519 -0.0010 0.0319 -0.0139
40 -5.904 0.115 1.531 -0.0009 0.0516 -0.0166
45 -5.424 0.117 3.718 0.0014 0.0582 -0.0209
48 -3.649 -0.229 11.048 0.0294 0.0586 -0.0354
49 -3.386 -0.002 12.079 0.0631 0.0513 -0.0359
50 -3.168 0.834 12.777 0.0961 0.0480 -0.0389
59 -2.617 1.719 13.132 0.1268 0.0357 -0.0439
60 -1.595 1.941 13.243 0.1427 0.0185 -0.0475
70 -0.644 1.761 13.177 0.1508 0.0164 -0.0481
73 -0.154 1.667 13.146 0.1509 0.0163 -0.0482
76 1.725 1.310 13.025 0.1513 0.0162 -0.0482
80 1.840 1.288 13.017 0.1513 0.0162 -0.0482
90 2.345 1.192 12.985 0.1514 0.0162 -0.0482
95 2.775 1.110 12.958 0.1551 0.0154 -0.0490
100 3.206 1.026 12.933 0.1588 0.0146 -0.0500
110 3.710 0.927 12.904 0.1589 0.0146 -0.0500
120 7.641 0.147 12.678 0.1597 0.0145 -0.0505
130 8.145 0.047 12.649 0.1598 0.0145 -0.0506
138 8.897 -0.111 12.608 0.1662 0.0136 -0.0571
139 9.985 -0.011 12.846 0.1805 0.0019 -0.1056
140 10.803 0.766 13.514 0.1706 0.0033 -0.1141
150 10.809 0.780 13.523 0.1705 0.0033 -0.1141
153 11.031 1.270 13.854 0.1705 0.0033 -0.1141
156 11.879 3.149 15.120 0.1701 0.0033 -0.1140
160 12.100 3.640 15.450 0.1700 0.0033 -0.1140
169 12.730 5.391 15.957 0.0912 0.0121 -0.0810
170 12.771 5.978 15.109 0.0164 0.0275 -0.0633
175 12.290 5.864 11.557 -0.0278 0.0462 -0.0244
178 7.409 3.525 0.992 -0.0615 0.2159 0.0913
179 6.002 3.147 0.495 -0.0589 0.3297 0.1046
180 4.477 2.606 1.565 -0.0608 0.4384 0.1333
185 0.018 -0.000 10.000 -0.0406 0.5061 0.1595
188 -5.299 -3.555 20.480 -0.0164 0.4465 0.1752
189 -6.782 -4.242 21.492 -0.0108 0.2795 0.1772
190 -7.861 -4.532 20.882 0.0038 0.0935 0.1754
195 -8.297 -4.408 17.822 0.0172 -0.0166 0.1798
200 10.000 -0.000 -2.274 0.0661 -0.3297 0.2084
208 23.764 3.963 -15.300 0.1168 -0.1403 0.2270
209 23.890 4.327 -15.759 0.1397 -0.0738 0.2371
210 23.683 4.880 -16.018 0.1598 -0.0177 0.2618
218 22.300 7.001 -16.454 0.1651 0.0464 0.2600
219 20.868 7.646 -16.491 0.1700 0.1584 0.3256
220 19.318 6.804 -15.729 0.1733 0.2787 0.3653

98



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+T1+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 16.912 3.265 -12.829 0.1481 0.3156 0.3777
228 14.595 -0.247 -9.892 0.1238 0.3106 0.3882
229 13.222 -1.578 -9.216 0.1031 0.2423 0.4149
230 12.087 -1.923 -9.831 0.0649 0.1547 0.4321
231 9.716 -1.008 -15.154 0.0211 0.0795 0.4612
232 9.682 -0.797 -15.693 0.0022 0.0576 0.4616
233 9.893 -0.274 -16.180 -0.0111 0.0411 0.4598
235 10.128 0.225 -16.654 -0.0247 0.0317 0.4578
236 10.174 0.341 -17.179 -0.0447 0.0276 0.4579
240 10.000 -0.000 -18.825 -0.0605 0.0279 0.4664
248 8.264 -2.965 -26.288 -0.1438 0.1191 0.5047
249 8.410 -4.009 -26.949 -0.2017 0.2156 0.4850
250 9.818 -5.302 -26.491 -0.2368 0.2651 0.4632
258 14.419 -7.820 -24.125 -0.2229 0.3511 0.4554
259 15.681 -9.446 -22.794 -0.1745 0.3801 0.4187
260 15.361 -11.331 -20.987 -0.1511 0.4381 0.3761
268 10.286 -18.508 -11.900 0.0106 0.4276 0.3446
269 8.780 -19.681 -10.868 0.0619 0.3123 0.3064
270 7.472 -19.713 -11.399 0.1621 0.1804 0.2767
278 3.222 1.197 -29.847 0.3046 0.0631 0.2363
279 2.476 1.884 -30.630 0.2576 0.1264 0.2468
280 1.297 1.310 -30.437 0.2312 0.1714 0.2629
290 0.038 -0.000 -29.555 0.2089 0.1731 0.2667
299 -2.809 -3.039 -27.705 0.1585 0.1432 0.2631
300 8.000 -0.000 10.000 0.2812 0.0019 -0.2048
301 -4.249 -3.649 -28.648 0.1132 -0.0598 0.2285
302 -3.889 -3.758 -27.717 0.1430 0.0473 0.2400
308 0.246 0.406 -37.111 0.1767 -0.1868 0.0927
309 0.913 1.661 -37.669 0.2906 -0.2307 0.0608
310 1.170 3.126 -36.742 0.3989 -0.2556 0.0078
315 1.304 6.886 -30.369 0.4402 -0.2850 -0.0208
319 1.712 10.647 -23.916 0.4096 -0.3144 -0.0294
320 -3.599 -0.000 11.676 0.0669 0.0513 -0.0346
321 3.196 11.891 -20.436 0.2874 -0.2830 -0.0030
322 2.214 11.555 -22.028 0.3317 -0.3020 -0.0233
328 4.457 11.890 -19.022 0.2476 -0.2780 0.0066
329 5.801 12.309 -18.437 0.2119 -0.2307 0.0247
330 6.936 12.996 -19.059 0.1334 -0.1621 0.0251
338 9.717 15.323 -26.684 0.0471 -0.0103 0.1534
339 9.157 15.203 -27.531 0.0284 0.1031 0.1794
340 7.987 14.471 -27.324 0.0166 0.2027 0.2252
350 5.360 12.007 -25.000 0.0191 0.2335 0.2445
355 2910 9.592 -22.686 0.0214 0.2409 0.2502
360 2.405 9.092 -22.205 0.0214 0.2409 0.2502
363 0.554 7.262 -20.443 0.0214 0.2408 0.2501
366 -1.318 5.412 -18.661 0.0215 0.2406 0.2499
370 -1.767 4.969 -18.234 0.0215 0.2406 0.2498
379 -2.378 4.044 -16.994 0.0162 0.2044 0.2259

99



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+TI1+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
380 -2.085 3.652 -15.744 0.0105 0.1621 0.2138
388 -1.832 3.635 -15.344 0.0104 0.1584 0.2105
389 -1.011 3.203 -14.407 0.0098 0.1127 0.1876
390 -0.222 2.236 -14.052 0.0135 0.0870 0.1504
400 0.020 2.657 -1.322 0.0004 -0.0025 -0.0012
410 0.022 3.106 -1.321 0.0005 -0.0028 -0.0012
420 0.026 3.777 -1.316 0.0031 -0.0160 0.0008
429 0.052 4.745 -1.678 0.0147 -0.0293 0.0062
430 0.203 5.219 -2.600 0.0273 -0.0541 0.0081
438 1.391 5.872 -7.416 0.0415 -0.0606 0.0422
439 1.668 5.659 -8.447 0.0555 -0.0475 0.0472
440 1.936 4.801 -9.076 0.0688 -0.0403 0.0564
448 2.786 1.112 -10.151 0.0785 -0.0107 0.0539
449 3.347 0.222 -10.471 0.0956 0.0043 0.0295
450 4.330 -0.122 -10.699 0.1072 0.0326 -0.0029
460 4.343 -0.122 -10.701 0.1073 0.0327 -0.0030
463 4.834 -0.128 -10.764 0.1073 0.0327 -0.0031
466 7.217 -0.159 -11.074 0.1075 0.0331 -0.0036
470 7.708 -0.166 -11.138 0.1075 0.0331 -0.0037
478 9.057 -0.222 -11.336 0.1118 0.0411 -0.0193
479 10.103 -0.008 -11.360 0.1104 0.0627 -0.0824
480 10.926 0.781 -11.039 0.1182 0.0705 -0.1382
490 10.933 0.795 -11.032 0.1183 0.0706 -0.1384
493 11.202 1.285 -10.803 0.1183 0.0706 -0.1385
496 12.232 3.164 -9.924 0.1185 0.0710 -0.1389
500 12.501 3.655 -9.694 0.1186 0.0710 -0.1389
508 15.508 8.664 -7.084 0.1469 0.1078 -0.1589
509 16.510 9.363 -6.659 0.1690 0.1114 -0.1616
510 17.713 9.154 -6.833 0.1772 0.1259 -0.1563
519 18.887 8.286 -6.956 0.1880 0.1490 -0.1535
520 19.881 7.297 -6.247 0.2096 0.1675 -0.1536
525 24.532 1.352 0.575 0.2225 0.1699 -0.1222
528 26.649 -1.465 3.821 0.2144 0.1581 -0.1072
529 27.356 -1.845 5.088 0.1957 0.1328 -0.0942
530 27.862 -1.188 6.179 0.1764 0.1173 -0.0710
534 27.697 -0.149 6.973 0.1547 0.1022 -0.0486
535 26.809 0.382 7.538 0.1419 0.0761 -0.0257
540 9.390 -0.000 11.000 0.0650 0.0444 0.0393
548 7.247 -0.381 11.388 0.0556 0.0457 0.0494
549 6.227 -0.526 11.163 0.0450 0.0429 0.0685
550 5.680 -0.503 10.276 0.0293 0.0383 0.0784
555 4.912 -0.000 5.000 0.0211 0.0367 0.1004
558 4.092 0.578 -0.265 0.0457 0.0445 0.1225
559 3.508 0.638 -1.132 0.0867 0.0541 0.1164
560 2.470 0.361 -1.321 0.1082 0.0452 0.1105
569 1.344 0.334 -0.992 0.1214 0.0264 0.1106
570 0.542 1.115 -0.457 0.1385 0.0121 0.1061
578 -0.421 3.433 0.840 0.1330 -0.0255 0.1045
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Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+TI1+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -0.732 4.539 0.864 0.0765 -0.0507 0.0895
580 -0.574 5.082 -0.002 0.0052 -0.1023 0.0757
589 21.243 -1.536 -22.912 -0.0813 -0.3854 0.0712
590 15.000 -0.000 -18.484 -0.0921 -0.3263 0.0721
591 24.875 -1.514 -21.812 -0.0607 -0.4869 0.0786
592 29.711 -0.000 -12.613 -0.0386 -0.4468 0.0800
593 32.456 0.680 -9.477 -0.0251 -0.2570 0.0867
594 33.477 0.754 -10.116 -0.0094 -0.0824 0.0918
595 31.015 0.413 -10.378 -0.0327 -0.4129 0.0805
596 27.603 0.528 -17.916 0.0247 0.5277 0.1018
597 26.299 -0.000 -15.103 0.0267 0.5565 0.1040
598 18.204 -2.074 -4.565 0.0362 0.5043 0.1180
599 29.243 0.865 -19.283 0.0232 0.3905 0.0987
600 -7.554 -0.000 -21.924 -0.0041 0.2097 0.1540
601 30.800 0.940 -18.862 0.0174 0.2321 0.0990
602 20.594 -2.021 -4.457 0.0331 0.5550 0.1161
603 22.433 -1.644 -6.230 0.0325 0.5852 0.1108
604 23.200 -1.703 -23.195 -0.0676 -0.4458 0.0746
610 -10.583 -1.651 -31.662 -0.0811 -0.0720 0.1742
618 -9.048 -2.791 -34.726 -0.1076 -0.1845 0.1806
619 -7.630 -2.991 -35.196 -0.1449 -0.3689 0.1734
620 -6.008 -2.591 -33.847 -0.1627 -0.5401 0.1679
630 -2.123 -0.000 -24.713 -0.2117 -0.6303 0.1673
638 3.454 3.584 -10.532 -0.2820 -0.6238 0.1562
639 4.030 3.793 -9.177 -0.2840 -0.5886 0.1493
640 4.634 3.753 -7.856 -0.2796 -0.5599 0.1427
648 6.864 3.113 -3.168 -0.2963 -0.5033 0.1391
649 8.571 2.371 -1.602 -0.2519 -0.4034 0.1157
650 10.220 1.315 -1.888 -0.2275 -0.2672 0.0950
660 11.652 -0.000 -3.366 -0.2231 -0.2249 0.0954
670 16.010 -9.347 -16.895 -0.0977 0.0163 0.0984
680 15.955 -9.590 -17.565 -0.0814 0.0240 0.0987
688 14.432 -5.533 -26.750 0.3171 -0.0062 0.1041
689 14.435 -4.142 -26.975 0.4633 -0.0788 0.0857
690 14.355 -2.837 -25.779 0.5766 -0.1266 0.0577
698 13.555 1.876 -14.459 0.5846 -0.3290 0.0171
699 13.866 2.572 -12.496 0.5170 -0.3509 -0.0328
700 14.639 2.698 -10.850 0.4810 -0.3949 -0.0846
710 17.248 1.624 -6.599 0.3462 -0.4069 -0.1210
713 17.683 1.416 -5.900 0.3458 -0.4068 -0.1211
716 19.492 0.549 -2.994 0.3440 -0.4058 -0.1215
720 19.926 0.340 -2.297 0.3435 -0.4054 -0.1216
729 20.471 -0.343 -1.691 0.3241 -0.2941 -0.1540
730 20.288 -1.249 -2.215 0.2732 -0.2382 -0.1807
750 15.000 -0.000 -26.974 0.4791 -0.0593 0.0857
760 3.605 0.222 -11.306 0.0956 0.0043 0.0296
770 9.350 -0.000 -12.277 0.1031 0.0627 -0.0877
913 0.495 0.997 -14.120 0.0167 0.0719 0.1422
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+TI1+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 1.053 -0.000 -13.821 0.0376 0.0459 0.1041
915 1.281 -0.590 -12.942 0.0625 -0.0009 0.0806
916 1.598 -0.000 -14.017 0.0376 0.0459 0.1041
1000 0.000 -0.000 -100.413 0.0616 0.1431 -0.1844
1010 6.606 -0.000 -68.598 -0.0032 -0.0687 -0.1844
1020 0.000 -0.000 -36.792 -0.0487 0.1325 -0.1844
1030 21.029 -0.000 -5.000 0.1988 -0.1080 -0.1844
1040 19.828 -1.883 -2.870 0.2583 -0.1915 -0.1844
1048 14.006 -12.445 6.973 0.2888 -0.1351 -0.2435
1049 13.726 -12.965 7.282 0.2892 -0.1353 -0.2462
1050 13.335 -13.565 7.369 0.2895 -0.1375 -0.2503
1059 12.242 -14.360 7.148 0.2873 -0.1428 -0.2628
1060 11.166 -14.045 6.719 0.2847 -0.1455 -0.2801
1070 -0.679 -0.000 0.000 0.2847 -0.1488 -0.3259
1200 0.982 -1.704 -8.829 0.0686 -0.0278 0.0506
1220 1.068 -1.488 -9.615 0.0688 -0.0270 0.0527
1225 1.162 -1.224 -10.569 0.0690 -0.0225 0.0582
1227 1.225 -1.008 -11.355 0.0681 -0.0168 0.0646

1230 1.266 -0.796 -12.142 0.0655 -0.0085 0.0737

1240 1.951 -1.312 -9.510 0.0672 -0.0328 0.0487

1243 2.442 -1.218 -9.446 0.0672 -0.0329 0.0486

1246 4.321 -0.857 -9.201 0.0671 -0.0331 0.0485

1250 4.811 -0.763 -9.137 0.0671 -0.0332 0.0484

1255 9.845 -0.000 -8.254 0.0579 -0.0532 0.0267

1260 16.204 0.394 -6.712 0.0462 -0.0681 0.0106

1268 19.274 0.525 -5.854 0.0406 -0.0728 0.0124

1269 20.106 0.525 -5.175 0.0359 -0.0784 0.0205

1270 20.196 0.443 -4.099 0.0266 -0.0827 0.0260

1275 15.583 -0.000 10.807 -0.0090 -0.0595 0.0623

1278 15.141 0.080 12.861 -0.0105 -0.0485 0.0673

1279 15.404 0.235 13.859 -0.0139 -0.0189 0.0713

1280 16.342 0.540 14.262 -0.0160 0.0134 0.0781

1290 21.111 2.052 13.684 -0.0165 0.0490 0.0798

1300 22.745 2.563 13.326 -0.0167 0.0624 0.0775

1308 23.540 2.805 13.119 -0.0168 0.0691 0.0756

1309 24.596 2.673 12.810 -0.0074 0.1052 0.0619

1310 25.194 1.810 12.638 0.0027 0.1228 0.0481

1318 25.288 1.300 12.633 0.0028 0.1286 0.0469

1319 25.218 0.355 12.225 0.0044 0.1477 0.0300

1320 24.632 -0.021 11.266 0.0035 0.1828 0.0187

1330 23.084 -0.000 9.212 -0.0001 0.1968 0.0159

1338 8.853 -0.484 -7.103 -0.0087 0.2152 -0.0058

1339 8.479 -0.534 -8.366 -0.0129 0.1911 -0.0088

1340 9.154 -0.581 -9.398 -0.0132 0.1491 -0.0046

1348 23.678 -0.357 -13.383 -0.0284 -0.0247 0.0042

1349 24.517 -0.313 -12.769 -0.0273 -0.0961 -0.0044

1350 24.408 -0.212 -11.629 -0.0309 -0.1658 -0.0080

1360 10.000 -0.000 4.686 0.0737 -0.2175 -0.0672
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+T1+P1+H+UI+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 2.466 -6.393 16.013 0.1896 -0.1179 -0.1084
1369 2.497 -7.329 17.102 0.2127 -0.0726 -0.1189
1370 3.359 -8.147 17.679 0.2239 -0.0268 -0.1331
1378 19.741 -16.759 14.516 0.3145 0.1217 -0.1261
1379 20.461 -16.727 13.590 0.3231 0.1622 -0.1203
1380 20.167 -15.663 12.365 0.3398 0.2002 -0.1158
1390 10.000 -0.000 1.037 0.3442 0.2352 -0.1158
1400 6.634 4.898 -2.628 0.3348 0.2308 -0.1158
1403 6.186 5.547 -3.119 0.3348 0.2308 -0.1158
1406 4.472 8.033 -4.998 0.3348 0.2308 -0.1158
1410 4.025 8.682 -5.489 0.3348 0.2308 -0.1158
1420 8.478 -0.000 -5.000 -0.0129 0.2433 -0.0487
1430 27.375 -0.000 -12.768 0.0302 -0.0844 -0.0044
1440 1.281 -0.594 -12.928 0.0626 -0.0010 0.0805
1480 2.149 -0.529 -12.117 0.0616 -0.0059 0.0783
1483 2.584 -0.394 -12.107 0.0615 -0.0058 0.0783
1486 4.393 0.166 -12.066 0.0614 -0.0057 0.0784
1490 4.827 0.301 -12.056 0.0613 -0.0057 0.0784
1500 10.044 1.598 -12.077 0.0384 0.0073 0.0319
1508 20.076 0.729 -12.759 -0.0057 0.0255 -0.0467
1509 20.735 0.301 -12.825 -0.0096 0.0268 -0.0461
1510 20.904 -0.467 -12.817 -0.0185 0.0262 -0.0441
1513 20.376 -3.527 -12.527 -0.0296 0.0312 -0.0438
1514 20.289 -4.197 -12.131 -0.0421 0.0327 -0.0439
1515 20.335 -4.354 -11.363 -0.0560 0.0356 -0.0437
1520 22.307 -0.000 0.610 -0.1302 0.0505 -0.0508
1530 0.923 -1.848 -8.269 0.0685 -0.0278 0.0506
1540 0.864 -1.993 -7.710 0.0685 -0.0279 0.0505
1550 0.193 -3.555 -0.249 0.0354 -0.0119 0.0246
1560 0.057 -4.992 8.924 0.0430 0.0014 0.0531
1570 0.060 -5.083 9.484 0.0430 0.0014 0.0532
1580 0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1590 0.063 -5.173 10.043 0.0430 0.0015 0.0532
1600 0.069 -5.306 10.868 0.0424 0.0028 0.0585
1608 0.103 -5.570 12.486 0.0405 0.0078 0.0785
1609 0.434 -5.573 13.183 0.0314 0.0178 0.0926
1610 1.172 -5.306 13.413 0.0239 0.0281 0.1193
1620 1.182 -5.301 13.412 0.0239 0.0281 0.1194
1623 1.617 -5.096 13.364 0.0239 0.0281 0.1195
1626 3.426 -4.241 13.162 0.0239 0.0282 0.1198
1630 3.860 -4.035 13.114 0.0239 0.0283 0.1198
1640 12.028 -0.000 11.766 0.0175 0.0555 0.1057
1648 17.642 1.815 10.230 0.0132 0.0880 0.0644
1649 18.420 1.682 9.930 0.0185 0.1117 0.0511
1650 18.843 1.023 9.731 0.0246 0.1244 0.0400
1658 19.337 -2.522 9.358 0.0309 0.1659 0.0321
1659 19.214 -3.191 8.961 0.0426 0.1792 0.0233
1660 18.696 -3.347 8.193 0.0564 0.2040 0.0164
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+TI+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 8.929 -0.000 -2.410 0.0985 0.2439 0.0098
1678 -2.171 5.730 -16.853 0.0789 0.1007 0.0010
1679 -2.075 5918 -17.635 0.0553 0.0357 -0.0058
1680 -1.377 5.945 -17.932 0.0418 -0.0306 -0.0159
1685 4.699 5.198 -15.814 -0.0296 -0.1404 -0.0580
1688 6.907 4.576 -14.441 -0.0556 -0.1730 -0.0832
1689 7.236 4.454 -14.083 -0.0587 -0.1950 -0.0972
1690 7.384 4.375 -13.598 -0.0618 -0.2161 -0.1051
1699 7.279 3.992 -12.534 -0.0812 -0.2594 -0.1240
1700 6.871 3.243 -11.825 -0.1132 -0.2837 -0.1516
1710 6.326 2.353 -11.412 -0.1210 -0.2960 -0.1571
1713 6.056 1.919 -11.204 -0.1210 -0.2961 -0.1572
1716 4.931 0.110 -10.338 -0.1213 -0.2966 -0.1573
1720 4.661 -0.325 -10.130 -0.1213 -0.2967 -0.1573
1729 3.859 -0.881 -9.465 -0.1403 -0.3098 -0.1586
1730 2.764 -0.755 -8.580 -0.1567 -0.3326 -0.1600
1740 1.746 -0.275 -7.814 -0.1600 -0.3379 -0.1561
1743 1.166 -0.000 -7.379 -0.1601 -0.3379 -0.1561
1746 -3.554 2.237 -3.847 -0.1602 -0.3378 -0.1557
1750 -4.134 2.512 -3.412 -0.1601 -0.3378 -0.1557
1758 -4.858 2.856 -2.867 -0.1578 -0.3324 -0.1529
1759 -5.919 2.983 -1.983 -0.1377 -0.2947 -0.1378
1760 -6.602 2.421 -1.335 -0.1113 -0.2701 -0.1095
1768 -7.187 0.997 -0.744 -0.0981 -0.2428 -0.0943
1769 -7.098 0.209 -0.251 -0.0596 -0.2146 -0.0469
1770 -6.420 -0.144 0.339 -0.0343 -0.1642 0.0019
1780 -6.410 -0.144 0.345 -0.0342 -0.1641 0.0020
1783 -5.975 -0.140 0.627 -0.0340 -0.1639 0.0022
1786 -4.167 -0.123 1.797 -0.0336 -0.1634 0.0025
1790 -3.732 -0.118 2.077 -0.0334 -0.1632 0.0025
1799 -2.872 -0.118 2.167 -0.0184 -0.1080 0.0153
1800 -2.350 -0.113 1.559 0.0021 -0.0597 0.0202
1808 -2.214 -0.100 0.928 0.0048 -0.0523 0.0195
1809 -1.814 -0.055 0.252 0.0065 -0.0247 0.0175
1810 -1.081 -0.011 -0.006 0.0018 -0.0041 0.0048
1820 -0.449 -0.000 -0.000 0.0000 -0.0001 0.0001
1830 0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1840 3.719 5.405 -15.814 -0.0296 -0.1404 -0.0580
1850 5.679 4.992 -15.814 -0.0295 -0.1404 -0.0580
1858 27.198 10.071 15.851 -0.1842 0.1311 -0.0598
1859 27.906 10.511 16.387 -0.1766 0.1637 -0.0625
1860 28.824 10.531 16.170 -0.1712 0.1976 -0.0684
1865 33.886 8.956 11.689 -0.1491 0.2500 -0.0967
1868 39.278 6.378 5.785 -0.1264 0.3034 -0.1433
1869 39.613 5.796 4.591 -0.1272 0.3341 -0.1632
1870 38.922 5.245 3.475 -0.1234 0.3623 -0.1721
1880 21.203 -0.000 -8.454 -0.1134 0.3494 -0.2931
1888 15.685 -2.124 -12.832 -0.1339 0.2808 -0.3376
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 8 (OPE) W+T1+P1+H+U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 14.684 -2.121 -13.269 -0.1459 0.2135 -0.3442
1890 13.748 -1.300 -13.067 -0.1501 0.1428 -0.3604
1898 11.129 2.517 -11.889 -0.1726 0.0851 -0.3757
1899 9.965 3.300 -11.534 -0.1668 0.0280 -0.3883
1900 8.560 3.045 -11.045 -0.1705 0.0016 -0.3950
1910 6.478 1.714 -10.125 -0.1796 -0.0359 -0.3944
1913 5.800 1.280 -9.816 -0.1796 -0.0362 -0.3944
1916 2.982 -0.529 -8.531 -0.1799 -0.0372 -0.3942
1920 2.304 -0.964 -8.222 -0.1799 -0.0374 -0.3941
1929 1.155 -1.449 -7.388 -0.2021 -0.0605 -0.3801
1930 0.473 -1.145 -6.430 -0.2197 -0.1083 -0.3774
1940 0.079 -0.395 -5.576 -0.2225 -0.1233 -0.3639
1950 -0.140 -0.000 -5.127 -0.2226 -0.1234 -0.3637
1953 -0.352 0.382 -4.693 -0.2226 -0.1235 -0.3636
1956 -1.974 3.296 -1.381 -0.2224 -0.1240 -0.3626
1960 -2.187 3.678 -0.946 -0.2224 -0.1240 -0.3624
1968 -2.777 4.715 0.253 -0.2133 -0.1213 -0.3435
1969 -3.479 4.981 1.192 -0.1808 -0.0954 -0.3209
1970 -4.421 4.465 1.944 -0.1438 -0.0738 -0.2733
1978 -5.765 3.173 2.640 -0.1287 -0.0593 -0.2489
1979 -6.078 2.224 3.006 -0.0901 -0.0390 -0.1756
1980 -5.540 1.547 3.161 -0.0677 -0.0067 -0.1003
1990 -5.530 1.543 3.162 -0.0675 -0.0066 -0.1000
1993 -5.095 1.372 3.173 -0.0674 -0.0065 -0.0999
1996 -3.287 0.661 3.219 -0.0668 -0.0062 -0.0992
2000 -2.852 0.491 3.229 -0.0667 -0.0062 -0.0991
2009 -2.152 0.209 2915 -0.0435 0.0190 -0.0592
2010 -1.942 0.080 2.170 -0.0126 0.0358 -0.0398
2015 -2.023 0.059 1.634 -0.0094 0.0370 -0.0338
2018 -2.104 0.045 1.098 -0.0075 0.0367 -0.0279
2019 -1.904 0.015 0.348 0.0003 0.0252 -0.0163
2020 -1.213 -0.003 0.008 0.0022 0.0052 -0.0017
2030 -0.449 -0.000 0.000 0.0000 0.0001 0.0000
2040 0.000 -0.000 0.000 0.0000 0.0000 0.0000
2050 35.631 9.997 13.455 -0.1491 0.2500 -0.0967
2060 32.140 7.916 9.922 -0.1490 0.2500 -0.0967
5000 0.000 -0.000 -0.000 0.0000 -0.0000 -0.0000
5010 0.004 -0.000 0.000 0.0001 -0.0006 -0.0006
5020 -1.100 0.003 -0.002 0.0001 -0.0005 -0.0006
5030 -1.605 0.004 -0.003 0.0001 -0.0004 -0.0007
5040 0.008 0.000 -1.325 0.0001 -0.0009 -0.0008
5050 0.018 2.208 -1.322 0.0004 -0.0022 -0.0012
5060 0.020 2.657 -1.322 0.0004 -0.0025 -0.0012
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+TI1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.611 -0.001 0.003 0.0001 0.0003 0.0002
20 -2.115 -0.002 0.003 0.0001 0.0003 0.0002
30 -4.765 0.022 -0.033 0.0003 -0.0054 -0.0043
39 -5.730 0.049 0.332 -0.0009 -0.0087 -0.0096
40 -6.159 0.071 1.269 -0.0008 -0.0085 -0.0115
45 -6.229 0.073 3.456 0.0011 -0.0073 -0.0144
48 -6.315 -0.241 10.785 0.0271 0.0025 -0.0243
49 -6.250 -0.002 11.810 0.0595 0.0106 -0.0282
50 -6.109 0.839 12.492 0.0921 0.0155 -0.0361
59 -5.566 1.727 12.871 0.1201 0.0110 -0.0434
60 -4.543 1.945 13.033 0.1333 0.0087 -0.0494
70 -3.592 1.757 12.998 0.1425 0.0096 -0.0502
73 -3.102 1.659 12.979 0.1426 0.0096 -0.0502
76 -1.223 1.287 12.908 0.1430 0.0096 -0.0502
80 -1.108 1.264 12.903 0.1430 0.0096 -0.0502
90 -0.603 1.164 12.884 0.1431 0.0096 -0.0502
95 -0.173 1.079 12.868 0.1473 0.0094 -0.0504

100 0.258 0.993 12.852 0.1515 0.0091 -0.0508
110 0.763 0.892 12.833 0.1516 0.0091 -0.0508
120 4.693 0.102 12.693 0.1525 0.0089 -0.0510
130 5.198 -0.000 12.675 0.1526 0.0089 -0.0511
138 5.949 -0.157 12.652 0.1599 0.0068 -0.0546
139 7.009 -0.007 12.924 0.1779 -0.0135 -0.0762
140 7.716 0.817 13.613 0.1692 -0.0155 -0.0854
150 7.720 0.830 13.622 0.1692 -0.0156 -0.0854
153 7.886 1.32] 13.950 0.1691 -0.0156 -0.0854
156 8.520 3.200 15.206 0.1688 -0.0157 -0.0853
160 8.686 3.690 15.533 0.1686 -0.0157 -0.0853
169 9.200 5.434 16.022 0.0848 -0.0144 -0.0641
170 9.338 5.987 15.161 0.0051 -0.0091 -0.0526
175 9.417 5.691 11.610 -0.0422 0.0033 -0.0233
178 6.447 2.631 1.046 -0.0803 0.1760 0.0638

179 5.162 2.23] 0.502 -0.0756 0.3061 0.0730

180 3.665 1.802 1.519 -0.0751 0.4329 0.0927

185 -0.792 -0.000 10.000 -0.0548 0.5160 0.1086

188 -6.111 -2.350 20.902 -0.0306 0.4796 0.1120

189 -7.674 -2.803 22.087 -0.0227 0.3404 0.1053

190 -9.038 -3.018 21.587 -0.0060 0.1815 0.0995

195 -10.633 -3.015 18.526 0.0069 0.0850 0.0958

200 -1.818 -0.000 -1.574 0.0369 -0.1948 0.0714

208 5.010 1.881 -14.603 0.0647 -0.0238 0.0556

209 4.980 2.134 -15.086 0.0831 0.0313 0.0627

210 4.805 2.585 -15.413 0.0989 0.0771 0.0812

218 3.889 4.391 -16.165 0.1021 0.1316 0.0761

219 2.763 5.165 -16.262 0.1032 0.2234 0.1270

220 1.373 5.020 -15.374 0.1047 0.3231 0.1546
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+TI1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 -1.032 3.513 -12.096 0.0794 0.3524 0.1613

228 -3.350 2.009 -8.843 0.0551 0.3442 0.1665

229 -4.773 1.425 -8.044 0.0368 0.2755 0.1838

230 -6.037 1.200 -8.607 0.0010 0.1909 0.1965

231 -9.256 0.762 -13.931 -0.0434 0.1263 0.2101

232 -9.393 0.738 -14.491 -0.0634 0.1126 0.2088

233 -9.284 0.854 -15.048 -0.0787 0.1046 0.2041

235 -9.166 0.938 -15.600 -0.0945 0.1039 0.1992

236 -9.276 0.805 -16.155 -0.1156 0.1088 0.1975

240 -10.000 -0.000 -17.801 -0.1318 0.1165 0.2011

248 -14.537 -5.040 -25.267 -0.2103 0.2055 0.2176
249 -15.123 -6.322 -25.833 -0.2609 0.2800 0.2003

250 -14.874 -7.703 -25.165 -0.2906 0.3178 0.1805

258 -13.091 -10.222 -22.269 -0.2774 0.3817 0.1742
259 -12.871 -11.420 -20.695 -0.2286 0.3994 0.1486
260 -13.606 -12.315 -18.777 -0.2028 0.4344 0.1194
268 -18.682 -14.464 -9.996 -0.0568 0.4052 0.0991

269 -20.146 -14.840 -9.062 -0.0117 0.2838 0.0697
270 -21.337 -14.805 -9.640 0.0780 0.1466 0.0451

278 -21.070 -0.459 -28.095 0.2230 -0.0299 0.0354
279 -21.446 0.251 -29.034 0.1848 0.0237 0.0456
280 -22.461 0.320 -29.242 0.1623 0.0633 0.0633
290 -23.719 -0.000 -28.901 0.1443 0.0648 0.0682
299 -26.567 -0.815 -28.265 0.1037 0.0357 0.0670
300 6.025 -0.000 10.000 0.2921 -0.0135 -0.0912
301 -27.437 -0.645 -29.777 0.0716 -0.1678 0.0337
302 -27.481 -0.883 -28.679 0.0923 -0.0597 0.0456
308 -19.173 2.320 -38.240 0.1515 -0.3055 -0.0889
309 -17.767 3.492 -38.830 0.2717 -0.3543 -0.1200
310 -16.643 4931 -37.964 0.3855 -0.3806 -0.1690
315 -13.923 8.691 -31.760 0.4305 -0.4167 -0.1906
319 -11.067 12.452 -25.428 0.4029 -0.4528 -0.1870
320 -6.412 -0.000 11.428 0.0634 0.0106 -0.0261
321 -8.825 13.003 -21.204 0.2874 -0.4310 -0.1168
322 -10.008 13.135 -23.339 0.3291 -0.4438 -0.1598
328 -7.564 12.451 -19.049 0.2485 -0.4276 -0.1013
329 -5.981 12.508 -17.890 0.2188 -0.3856 -0.0636
330 -4.255 13.106 -18.268 0.1471 -0.3194 -0.0539
338 3.033 15.857 -25.894 0.0601 -0.1407 0.1181
339 2.898 15.821 -26.905 0.0338 0.0122 0.1537
340 1.848 15.153 -26.955 0.0156 0.1551 0.2193
350 -0.778 12.687 -25.000 0.0155 0.2098 0.2511
355 -3.227 10.149 -22.808 0.0153 0.2394 0.2693
360 -3.731 9.611 -22.330 0.0153 0.2395 0.2694
363 -5.582 7.640 -20.576 0.0153 0.2398 0.2695
366 -7.454 5.646 -18.801 0.0153 0.2400 0.2695
370 -7.903 5.168 -18.375 0.0153 0.2400 0.2695
379 -8.471 4.129 -17.060 0.0150 0.2448 0.2695
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+TI1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -7.954 3.655 -15.728 0.0131 0.2338 0.2686
388 -7.584 3.634 -15.328 0.0129 0.2319 0.2684
389 -6.344 3.198 -14.392 0.0100 0.2032 0.2590
390 -5.102 2.231 -14.034 0.0119 0.1830 0.2369
400 -0.013 2.657 -1.320 0.0006 0.0025 0.0008
410 -0.015 3.106 -1.318 0.0007 0.0028 0.0007
420 -0.018 3.777 -1.312 0.0035 0.0170 -0.0006
429 -0.055 4.745 -1.673 0.0140 0.0329 -0.0012
430 -0.239 5.212 -2.598 0.0244 0.0637 0.0007
438 -1.702 5.788 -7.412 0.0365 0.0823 -0.0247
439 -2.063 5.553 -8.433 0.0489 0.0842 -0.0314
440 -2.335 4.684 -9.036 0.0619 0.0843 -0.0413
448 -2.959 0.995 -10.025 0.0747 0.0756 -0.0395
449 -2.686 -0.001 -10.454 0.0903 0.0767 -0.0220
450 -1.758 -0.437 -10.888 0.0975 0.0751 -0.0005
460 -1.745 -0.437 -10.892 0.0976 0.0751 -0.0004
463 -1.254 -0.437 -11.037 0.0977 0.0751 -0.0003
466 1.129 -0.439 -11.744 0.0980 0.0750 -0.0001
470 1.620 -0.439 -11.890 0.0981 0.0750 -0.0001
478 2.967 -0.428 -12.287 0.1060 0.0746 0.0032
479 3.906 -0.007 -12.387 0.1150 0.0696 0.0087
480 4.259 0.959 -12.020 0.1362 0.0642 0.0134
490 4.258 0.973 -12.013 0.1363 0.0642 0.0134
493 4.232 1.463 -11.748 0.1363 0.0642 0.0135
496 4.132 3.342 -10.735 0.1366 0.0642 0.0135
500 4.106 3.833 -10.470 0.1366 0.0642 0.0135
508 3.887 8.843 -7.501 0.1632 0.0648 0.0072
509 4.271 9.796 -6.941 0.1856 0.0591 -0.0016
510 5.229 10.170 -6.853 0.1962 0.0535 -0.0070
519 6.264 9.817 -6.660 0.2065 0.0538 -0.0129
520 6.862 8.980 -5.793 0.2244 0.0544 -0.0165
525 8.360 2.741 1.031 0.2309 0.0569 -0.0087
528 9.096 -0.177 4.277 0.2223 0.0575 -0.0050
529 9.317 -0.588 5.558 0.2044 0.0564 -0.0031
530 9.408 0.055 6.683 0.1852 0.0550 0.0013
534 8.999 0.998 7.428 0.1681 0.0502 0.0069
535 8.034 1.355 7.861 0.1599 0.0451 0.0122
540 -9.385 -0.000 10.978 0.0691 0.0469 0.0379
548 -11.527 -0.362 11.379 0.0580 0.0471 0.0464
549 -12.550 -0.487 11.159 0.0469 0.0455 0.0634
550 -13.113 -0.453 10.277 0.0290 0.0446 0.0727
555 -14.091 -0.000 5.000 0.0161 0.0525 0.0906
558 -15.365 0.407 -0.267 0.0337 0.0706 0.1085
559 -16.059 0.430 -1.087 0.0686 0.0865 0.1030
560 -17.150 0.174 -1.141 0.0873 0.0859 0.0967
569 -18.252 0.203 -0.677 0.1001 0.0754 0.0948
570 -18.992 1.009 -0.146 0.1158 0.0657 0.0885
578 -19.789 3.328 0.938 0.1105 0.0372 0.0863
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+TI1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -20.138 4.405 0.885 0.0601 0.0181 0.0745
580 -20.242 4.901 -0.003 -0.0031 -0.0199 0.0644
589 -13.568 -1.405 -22.919 -0.0743 -0.0857 0.0644
590 -15.000 -0.000 -18.490 -0.0844 -0.0846 0.0644
591 -11.695 -1.385 -23.689 -0.0552 -0.1109 0.0718
592 -6.862 -0.000 -21.938 -0.0354 -0.0471 0.0730
593 -4.756 0.618 -22.407 -0.0232 0.1534 0.0784
594 -5.285 0.682 -23.687 -0.0092 0.3288 0.0828
595 -5.559 0.376 -21.774 -0.0300 -0.0098 0.0733
596 -26.723 0.469 -29.795 0.0221 0.8179 0.0905
597 -28.027 -0.000 -25.515 0.0238 0.8369 0.0925
598 -37.400 -1.839 -9.554 0.0323 0.7330 0.1038
599 -24.590 0.769 -32.322 0.0208 0.7203 0.0879
600 -75.471 -0.000 -26.919 -0.0056 0.3294 0.1320
601 -21.711 0.836 -32.436 0.0154 0.6022 0.0883
602 -34.122 -1.794 -9.818 0.0295 0.7990 0.1024
603 -31.894 -1.461 -12.538 0.0288 0.8451 0.0983
604 -12.818 -1.557 -23.715 -0.0616 -0.1043 0.0678
610 -81.898 -1.518 -36.660 -0.0694 -0.0125 0.1479
618 -81.000 -2.471 -39.724 -0.0880 -0.1377 0.1528
619 -79.731 -2.615 -40.252 -0.1131 -0.3370 0.1483
620 -78.150 -2.250 -38.995 -0.1250 -0.5232 0.1455
630 -74.265 -0.000 -30.000 -0.1581 -0.6312 0.1460
638 -68.686 3.169 -15.301 -0.2056 -0.6784 0.1406
639 -68.115 3.350 -13.835 -0.2096 -0.6740 0.1369
640 -67.523 3.291 -12.428 -0.2129 -0.6698 0.1332
648 -65.340 2.603 -7.423 -0.2211 -0.6503 0.1304
649 -63.361 1.938 -5.569 -0.2004 -0.6069 0.1172
650 -60.795 1.063 -5.657 -0.1841 -0.5450 0.1068
660 -57.665 -0.000 -7.135 -0.1802 -0.5255 0.1045
670 -32.621 -7.448 -20.672 -0.0754 -0.4371 0.0835
680 -31.463 -7.634 -21.342 -0.0622 -0.4364 0.0817
688 -14.918 -4.375 -30.534 0.2471 -0.4963 0.0444
689 -13.503 -3.233 -30.872 0.3557 -0.5385 0.0297
690 -12.914 -2.070 -30.038 0.4332 -0.5618 0.0080
698 -12.765 2.643 -21.589 0.4360 -0.6513 -0.0302
699 -12.335 3.293 -19.664 0.3808 -0.6539 -0.0678
700 -11.527 3.340 -17.376 0.3486 -0.6601 -0.1049
710 -8.916 2.122 -10.557 0.2520 -0.6460 -0.1286
713 -8.482 1.901 -9.447 0.2517 -0.6458 -0.1286
716 -6.673 0.981 -4.832 0.2504 -0.6448 -0.1288
720 -6.239 0.760 -3.725 0.2501 -0.6445 -0.1289
729 -5.688 0.078 -2.332 0.2416 -0.5424 -0.1454
730 -5.827 -0.812 -2.362 0.2102 -0.4913 -0.1609
750 -8.793 -0.000 -30.871 0.3763 -0.5403 0.0297
760 -2.877 -0.000 -11.236 0.0893 0.0767 -0.0219
770 3.969 -0.000 -13.348 0.1083 0.0696 0.0066
913 -3.952 0.993 -14.094 0.0147 0.1680 0.2291
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+T1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -2.934 -0.000 -13.784 0.0342 0.1373 0.1778
915 -2.302 -0.595 -12.906 0.0662 0.0784 0.1316
916 -2.000 -0.000 -13.961 0.0340 0.1373 0.1783
1000 -0.000 -0.000 -100.420 0.0635 -0.2834 -0.1637
1010 -19.928 -0.000 -68.606 -0.0069 0.0224 -0.1637
1020 -0.000 -0.000 -36.799 -0.0359 0.1935 -0.1637
1030 -2.832 -0.000 -5.000 0.1510 -0.3779 -0.1637
1040 -6.233 -1.445 -2.867 0.1994 -0.4514 -0.1637
1048 -20.725 -9.701 6.978 0.2240 -0.3124 -0.2171
1049 -21.250 -10.122 7.308 0.2227 -0.2899 -0.2165
1050 -21.800 -10.634 7.453 0.2214 -0.2729 -0.2127
1059 -23.040 -11.342 7.243 0.2107 -0.2421 -0.2097
1060 -24.139 -11.123 6.667 0.2012 -0.1999 -0.2205
1070 -35.985 -0.000 -0.000 0.2012 -0.1204 -0.2594
1200 -1.259 -1.760 -8.795 0.0695 0.0573 0.0610
1220 -1.440 -1.540 -9.581 0.0706 0.0574 0.0650
1225 -1.662 -1.267 -10.534 0.0718 0.0609 0.0777
1227 -1.856 -1.039 -11.320 0.0716 0.0655 0.0926

1230 -2.068 -0.814 -12.106 0.0697 0.0724 0.1135

1240 -0.558 -1.335 -9.771 0.0688 0.0508 0.0545
1243 -0.067 -1.229 -9.869 0.0688 0.0507 0.0544

1246 1.811 -0.828 -10.245 0.0687 0.0504 0.0540

1250 2.302 -0.723 -10.342 0.0686 0.0503 0.0539

1255 7.331 -0.000 -10.847 0.0584 -0.0022 0.0222

1260 13.684 0.302 -9.766 0.0454 -0.0885 0.0077

1268 16.751 0.400 -8.397 0.0392 -0.1387 0.0098

1269 17.400 0.394 -7.333 0.0341 -0.2215 0.0182

1270 16.801 0.316 -5.993 0.0243 -0.2988 0.0239

1275 -2.925 -0.000 8.908 -0.0098 -0.2945 0.0606

1278 -5.191 0.084 10.961 -0.0103 -0.2604 0.0657

1279 -5.617 0.229 12.225 -0.0109 -0.1678 0.0689

1280 -4.876 0.518 13.059 -0.0114 -0.0710 0.0745

1290 -0.110 1.947 13.524 -0.0071 0.0191 0.0740

1300 1.523 2416 13.308 -0.0056 0.0472 0.0701

1308 2.318 2.634 13.138 -0.0048 0.0603 0.0674

1309 3.355 2.461 12.772 0.0138 0.1280 0.0485

1310 3.894 1.575 12.453 0.0319 0.1596 0.0315

1318 3.955 1.066 12.388 0.0319 0.1699 0.0303

1319 3.737 0.162 11.877 0.0286 0.2018 0.0075

1320 2.861 -0.138 10.883 0.0197 0.2619 -0.0091

1330 0.622 -0.000 8.829 0.0122 0.2869 -0.0095

1338 -19.976 -0.435 -7.489 -0.0136 0.2993 -0.0127

1339 -20.637 -0.511 -8.866 -0.0166 0.2582 -0.0138

1340 -20.065 -0.579 -10.143 -0.0164 0.2126 -0.0080

1348 -5.540 -0.449 -18.226 -0.0296 0.0672 0.0036

1349 -4.535 -0.405 -17.997 -0.0282 0.0180 -0.0051 |

1350 -4.170 -0.302 -17.047 -0.0320 -0.0302 -0.0086

1360 -10.000 -0.000 -0.730 0.0722 -0.1346 -0.0676
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+T1+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -16.175 -6.327 10.597 0.1881 -0.1214 -0.1086
1369 -16.186 -7.257 11.708 0.2112 -0.0914 -0.1192
1370 -15.360 -8.074 12.383 0.2225 -0.0596 -0.1333
1378 1.021 -16.696 13.252 0.3132 0.0243 -0.1263
1379 1.918 -16.666 12.736 0.3218 0.0409 -0.1204
1380 2.127 -15.607 11.712 0.3385 0.0561 -0.1159
1390 -0.992 -0.000 0.383 0.3429 0.0811 -0.1159
1400 -2.207 4.880 -3.282 0.3336 0.0854 -0.1159
1403 -2.373 5.527 -3.773 0.3336 0.0854 -0.1159
1406 -3.007 8.003 -5.652 0.3336 0.0854 -0.1159
1410 -3.173 8.650 -6.142 0.3336 0.0854 -0.1159
1420 -20.637 -0.000 -5.000 -0.0166 0.2617 -0.0442
1430 -5.166 -0.000 -17.996 0.0350 0.0194 -0.0051

1440 -2.298 -0.599 -12.892 0.0662 0.0783 0.1313

1480 -1.186 -0.404 -12.371 0.0695 0.0780 0.1198

1483 -0.751 -0.199 -12.505 0.0695 0.0780 0.1199

1486 1.058 0.659 -13.063 0.0695 0.0782 0.1200

1490 1.492 0.865 -13.197 0.0695 0.0782 0.1200
1500 6.704 3.008 -14.812 0.0684 0.0718 0.0700
1508 16.729 2913 -15.883 0.0663 -0.0405 -0.0554
1509 17.359 2.428 -15.766 0.0530 -0.0922 -0.0787
1510 17.401 1.613 -15.768 0.0369 -0.1197 -0.0974
1513 16.163 -1.447 -16.167 0.0262 -0.1951 -0.1030
1514 15.619 -2.177 -15.921 0.0069 -0.2205 -0.1107
1515 14.793 -2.460 -15.208 -0.0149 -0.2687 -0.1192
1520 -0.812 -0.000 -3.238 -0.0776 -0.3508 -0.0699
1530 -1.138 -1.906 -8.235 0.0694 0.0572 0.0608
1540 -1.017 -2.052 -7.676 0.0694 0.0572 0.0607
1550 -0.007 -3.556 -0.217 0.0321 -0.0019 0.0103

1560 -1.770 -4.843 8.958 0.0378 -0.0824 0.0409
1570 -1.943 -4.923 9.517 0.0378 -0.0824 0.0410

1580 -0.000 -0.000 -0.000 0.0000 -0.0000 -0.0000
1590 -2.117 -5.003 10.076 0.0378 -0.0825 0.0411

1600 -2.381 -5.119 10.902 0.0370 -0.0862 0.0468
1608 -2.968 -5.346 12.520 0.0344 -0.0929 0.0683

1609 -2.937 -5.341 13.343 0.0237 -0.0911 0.0837
1610 -2.328 -5.086 13.884 0.0151 -0.0816 0.1127
1620 -2.318 -5.081 13.887 0.0151 -0.0815 0.1128
1623 -1.883 -4.887 14.027 0.0151 -0.0815 0.1129
1626 -0.075 -4.079 14.610 0.0151 -0.0814 0.1132
1630 0.360 -3.884 14.749 0.0151 -0.0813 0.1133
1640 8.523 -0.000 16.513 0.0048 -0.0214 0.1024
1648 14.134 1.655 16.239 -0.0023 0.0542 0.0480
1649 14.881 1.454 16.013 0.0091 0.1039 0.0185
1650 15.187 0.751 15.831 0.0219 0.1301 -0.0074
1658 14.959 -2.794 15.480 0.0319 0.2157 -0.0193
1659 14.625 -3.457 15.071 0.0504 0.2411 -0.0290
1660 13.837 -3.580 14.291 0.0702 0.2886 -0.0382
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+TI+P1+H-U1+U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 -0.502 -0.000 3.690 0.0783 0.3613 -0.0047
1678 -17.342 2.698 -10.749 0.0185 0.1817 0.0410
1679 -17.468 2.779 -11.622 0.0047 0.1126 0.0405
1680 -16.858 2.897 -12.133 -0.0022 0.0453 0.0421
1685 -10.781 3.912 -12.022 -0.0486 -0.0410 0.0356
1688 -8.572 4.188 -11.594 -0.0657 -0.0541 0.0301
1689 -8.204 4.254 -11.429 -0.0690 -0.0595 0.0311
1690 -7.930 4.358 -11.130 -0.0746 -0.0636 0.0347
1699 -7.513 4.302 -10.390 -0.0917 -0.0706 0.0427
1700 -7.234 3.706 -9.832 -0.1110 -0.0736 0.0497
1710 -7.056 2.817 -9.432 -0.1152 -0.0740 0.0520
1713 -6.967 2.382 -9.234 -0.1152 -0.0740 0.0520
1716 -6.595 0.573 -8.410 -0.1152 -0.0740 0.0521
1720 -6.505 0.139 -8.212 -0.1152 -0.0740 0.0521
1729 -6.431 -0.445 -7.599 -0.1078 -0.0724 0.0607
1730 -6.560 -0.452 -6.763 -0.0971 -0.0715 0.0647
1740 -6.777 -0.162 -5.996 -0.0944 -0.0720 0.0677
1743 -6.900 -0.000 -5.562 -0.0943 -0.0720 0.0677
1746 -7.905 1.316 -2.029 -0.0942 -0.0720 0.0680
1750 -8.029 1.478 -1.594 -0.0942 -0.0721 0.0680
1758 -8.185 1.680 -1.049 -0.0929 -0.0735 0.0702
1759 -8.319 1.635 -0.233 -0.0832 -0.0805 0.0720
1760 -8.205 1.014 0.279 -0.0693 -0.0841 0.0762
1768 -7.768 -0.411 0.649 -0.0604 -0.0912 0.0781
1769 -7.250 -1.033 0.899 -0.0404 -0.0906 0.0784
1770 -6.445 -1.110 1.198 -0.0298 -0.0922 0.0750
1780 -6.435 -1.107 1.202 -0.0297 -0.0922 0.0750
1783 -6.000 -0.978 1.360 -0.0296 -0.0922 0.0750
1786 -4.191 -0.442 2.020 -0.0292 -0.0922 0.0749
1790 -3.757 -0.314 2.178 -0.0291 -0.0922 0.0748
1799 -2.941 -0.151 2.132 -0.0219 -0.0822 0.0605
1800 -2.434 -0.123 1.510 -0.0068 -0.0664 0.0538
1808 -2.272 -0.133 0.880 -0.0032 -0.0625 0.0466
1809 -1.829 -0.080 0.221 0.0017 -0.0377 0.0361
1810 -1.082 -0.013 -0.010 -0.0019 -0.0070 0.0080
1820 -0.449 -0.000 -0.000 -0.0000 -0.0001 0.0001
1830 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0000
1840 -11.067 4.252 -12.022 -0.0487 -0.0410 0.0356
1850 -10.495 3.573 -12.022 -0.0486 -0.0410 0.0356
1858 -17.778 5.580 11.997 -0.0986 -0.1670 -0.0073
1859 -17.867 5.845 12.855 -0.0938 -0.1019 -0.0047
1860 -17.247 5.948 13.342 -0.0913 -0.0384 0.0003
1865 -12.185 5.969 13.277 -0.0708 0.0366 -0.0046
1868 -6.792 5.708 12.061 -0.0494 0.0681 -0.0154
1869 -6.160 5.612 11.569 -0.0447 0.0698 -0.0127
1870 -6.060 5.486 10.773 -0.0348 0.0682 -0.0097
1880 -8.912 5.028 -1.161 0.0125 0.0528 -0.0017
1888 -9.809 5.291 -5.541 0.0145 0.0523 0.0012
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 9 (OPE) W+T1+P1+H-U1+U2

Node DX mm DY mm DZ, mm RX deg. RY deg. RZ deg.
1889 -10.256 5.322 -6.192 0.0084 0.0558 0.0036
1890 -11.037 5.313 -6.322 0.0040 0.0630 0.0090
1898 -13.654 5.186 -5.616 -0.0052 0.0765 0.0178
1899 -14.333 4.818 -5.356 -0.0151 0.1012 0.0360
1900 -14.498 4.055 -5.164 -0.0322 0.1164 0.0557
1910 -14.184 2.724 -4.979 -0.0397 0.1322 0.0631
1913 -14.075 2.290 -4.911 -0.0397 0.1323 0.0632
1916 -13.623 0.481 -4.626 -0.0400 0.1327 0.0633
1920 -13.514 0.046 -4.557 -0.0401 0.1328 0.0633
1929 -13.155 -0.591 -4.099 -0.0777 0.1467 0.0748
1930 -12.614 -0.612 -3.280 -0.1130 0.1708 0.0823
1940 -12.025 -0.214 -2.426 -0.1204 0.1769 0.0833
1950 -11.711 -0.000 -1.977 -0.1204 0.1770 0.0833
1953 -11.407 0.207 -1.543 -0.1205 0.1770 0.0833
1956 -9.088 1.786 1.769 -0.1206 0.1772 0.0834
1960 -8.783 1.993 2.204 -0.1206 0.1772 0.0834
1968 -7.949 2.557 3.402 -0.1146 0.1732 0.0849
1969 -7.380 2.554 4.231 -0.0892 0.1582 0.0818
1970 -6.977 1.934 4.736 -0.0613 0.1484 0.0755
1978 -6.596 0.642 5.021 -0.0520 0.1367 0.0716
1979 -6.118 -0.000 4.993 -0.0415 0.1301 0.0529
1980 -5.351 -0.182 4.697 -0.0401 0.1115 0.0303
1990 -5.341 -0.180 4.693 -0.0400 0.1114 0.0303
1993 -4.906 -0.128 4.501 -0.0400 0.1113 0.0302
1996 -3.098 0.087 3.706 -0.0398 0.1110 0.0300
2000 -2.663 0.138 3.516 -0.0397 0.1109 0.0300
2009 -2.054 0.165 2.950 -0.0359 0.0789 0.0216
2010 -1.934 0.102 2.156 -0.0252 0.0488 0.0192
2015 -2.031 0.051 1.620 -0.0226 0.0445 0.0164
2018 -2.120 0.006 1.084 -0.0199 0.0406 0.0136
2019 -1.911 -0.019 0.338 -0.0089 0.0214 0.0113
2020 -1.215 -0.005 0.007 -0.0049 0.0044 0.0032
2030 -0.449 -0.000 0.000 -0.0001 0.0001 0.0000
2040 -0.000 -0.000 0.000 -0.0000 0.0000 0.0000
2050 -11.930 6.464 15.043 -0.0709 0.0366 -0.0046
2060 -12.440 5.475 11.510 -0.0708 0.0366 -0.0046
5000 -0.000 -0.000 -0.000 0.0000 0.0000 0.0000
5010 -0.002 -0.000 0.000 0.0001 0.0005 0.0003
5020 -1.106 -0.001 0.002 0.0001 0.0004 0.0002
5030 -1.611 -0.001 0.003 0.0001 0.0003 0.0002
5040 -0.006 0.001 -1.324 0.0002 0.0008 0.0004
5050 -0.012 2.209 -1.321 0.0006 0.0023 0.0007
5060 -0.013 2.657 -1.320 0.0006 0.0025 0.0008
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+T1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.606 0.003 -0.003 0.0000 -0.0004 -0.0005
20 -2.111 0.004 -0.004 0.0000 -0.0004 -0.0005
30 -4.759 0.030 0.041 0.0014 0.0100 -0.0049
39 -5.673 0.061 0.511 0.0003 0.0319 -0.0118
40 -5.904 0.082 1.524 0.0005 0.0527 -0.0146
45 -5.412 0.072 3.710 0.0023 0.0597 -0.0194
48 -3.584 -0.244 11.040 0.0264 0.0604 -0.0353
49 -3.315 -0.003 12.065 0.0589 0.0527 -0.0359
50 -3.094 0.840 12.741 0.0889 0.0494 -0.0397
59 -2.538 1.723 13.061 0.1170 0.0377 -0.0457
60 -1.512 1.938 13.148 0.1316 0.0207 -0.0486
70 -0.562 1.754 13.074 0.1389 0.0184 -0.0487
73 -0.071 1.659 13.039 0.1390 0.0184 -0.0487
76 1.808 1.298 12.903 0.1393 0.0183 -0.0487
80 1.922 1.275 12.894 0.1394 0.0183 -0.0487
90 2.427 1.178 12.858 0.1394 0.0183 -0.0487
95 2.858 1.096 12.828 0.1428 0.0174 -0.0490

100 3.288 1.013 12.799 0.1461 0.0166 -0.0494
110 3.793 0.915 12.766 0.1462 0.0166 -0.0494
120 7.723 0.146 12.510 0.1469 0.0164 -0.0498
130 8.228 0.046 12.477 0.1469 0.0164 -0.0499
138 8.979 -0.109 12.430 0.1527 0.0154 -0.0568
139 10.071 -0.015 12.640 0.1658 0.0040 -0.1103
140 10.916 0.752 13.247 0.1550 0.0055 -0.1224
150 10.922 0.766 13.255 0.1550 0.0055 -0.1224
153 11.160 1.256 13.556 0.1549 0.0055 -0.1224
156 12.069 3.135 14.706 0.1546 0.0054 -0.1224
160 12.307 3.626 15.005 0.1545 0.0054 -0.1223
169 12.990 5.355 15.419 0.0776 0.0135 -0.0907
170 13.043 5.896 14.551 0.0058 0.0284 -0.0735

175 12.548 5.655 10.999 -0.0348 0.0475 -0.0354

178 7.482 3.260 0.434 -0.0594 0.2252 0.0780

179 6.029 2.910 -0.042 -0.0575 0.3453 0.0914

180 4.476 2.420 1.099 -0.0603 0.4610 0.1210

185 0.018 -0.000 10.000 -0.0428 0.5369 0.1526

188 -5.300 -3.490 21.191 -0.0220 0.4796 0.1736

189 -6.827 -4.181 22.315 -0.0169 0.3049 0.1752

190 -7.983 -4.492 21.741 -0.0027 0.1094 0.1728

195 -8.574 -4.445 18.682 0.0115 -0.0066 0.1752

200 10.000 -0.000 -1.409 0.0614 -0.3416 0.1914

208 24.220 3.439 -14.431 0.1109 -0.1404 0.2019

209 24.352 3.795 -14.892 0.1376 -0.0690 0.2123

210 24.161 4.347 -15.151 0.1613 -0.0089 0.2383

218 22.844 6.483 -15.572 0.1685 0.0603 0.2353

219 21.425 7.177 -15.563 0.1773 0.1812 0.3039

220 19.870 6.424 -14.686 0.1826 0.3113 0.3443
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+T1+PI+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 17.465 3.085 -11.457 0.1575 0.3509 0.3571
228 15.147 -0.242 -8.195 0.1333 0.3449 0.3686
229 13.728 -1.491 -7.401 0.1117 0.2694 0.3985
230 12.509 -1.781 -7.978 0.0718 0.1730 0.4176
231 9.835 -0.766 -13.299 0.0216 0.0910 0.4533
232 9.780 -0.562 -13.842 -0.0024 0.0673 0.4537
233 9.976 -0.060 -14.339 -0.0198 0.0496 0.4510
235 10.197 0411 -14.822 -0.0380 0.0397 0.4477
236 10.227 0.489 -15.351 -0.0648 0.0357 0.4474
240 10.000 -0.000 -16.995 -0.0866 0.0364 0.4571
248 7.939 -4.032 -24.458 -0.1846 0.1339 0.5010
249 8.015 -5.232 -25.055 -0.2422 0.2352 0.4809
250 9.376 -6.587 -24.448 -0.2746 0.2870 0.4596
258 13.946 -9.105 -21.718 -0.2575 0.3777 0.4526
259 15.198 -10.727 -20.227 -0.2025 0.4073 0.4160
260 14.873 -12.601 -18.272 -0.1761 0.4675 0.3725
268 9.799 -19.682 -8.576 0.0003 0.4569 0.3381
269 8.252 -20.833 -7.443 0.0569 0.3363 0.2944
270 6.867 -20.843 -7.939 0.1670 0.1982 0.2609
278 1.709 1.016 -26.384 0.3042 0.0769 0.2035
279 0.904 1.713 -27.141 0.2372 0.1444 0.2184
280 -0.306 1.196 -26.873 0.2001 0.1927 0.2400
290 -1.564 -0.000 -25.883 0.1688 0.1947 0.2447
299 -4.411 -2.802 -23.788 0.0979 0.1649 0.2410
300 8.000 -0.000 10.000 0.2614 0.0040 -0.2137
301 -5.967 -3.693 -24.615 0.0254 -0.0383 0.2072
302 -5.526 -3.539 -23.718 0.0734 0.0690 0.2174
308 -2.165 -2.974 -33.078 0.0731 -0.1675 0.0469
309 -1.487 -2.104 -33.795 0.1902 -0.2159 0.0100
310 -1.042 -0.794 -33.237 0.3029 -0.2443 -0.0530
315 0.061 2.966 -28.265 0.3478 -0.2762 -0.0905
319 1.577 6.727 -23.162 0.3206 -0.3081 -0.1087
320 -3.526 -0.000 11.677 0.0648 0.0527 -0.0341
321 3.531 7.463 -20.159 0.2047 -0.2817 -0.1074
322 2.400 7.498 -21.609 0.2468 -0.2976 -0.1152
328 4.792 6.934 -18.750 0.1662 -0.2773 -0.1010
329 6.137 6.802 -18.163 0.1295 -0.2323 -0.0924
330 7.283 6.994 -18.781 0.0516 -0.1660 -0.0962
338 10.256 6.916 -26.407 -0.0323 -0.0196 0.0072
339 9.738 6.728 -27.272 -0.0510 0.0897 0.0291
340 8.591 6.455 -27.125 -0.0621 0.1847 0.0666
350 5.964 5.665 -25.000 -0.0628 0.2130 0.0818
355 3.514 4.835 -22.895 -0.0636 0.2185 0.0865
360 3.009 4.663 -22.460 -0.0636 0.2185 0.0865
363 1.159 4.030 -20.861 -0.0636 0.2184 0.0865
366 -0.714 3.390 -19.246 -0.0636 0.2182 0.0864
370 -1.162 3.237 -18.859 -0.0636 0.2181 0.0864
379 -1.808 3.020 -17.701 -0.0644 0.1832 0.0835
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+T1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
380 -1.592 3.132 -16.483 -0.0624 0.1426 0.0837
388 -1.369 3.231 -16.084 -0.0619 0.1391 0.0837
389 -0.793 3.058 -15.043 -0.0523 0.1024 0.0741
390 -0.391 2.181 -14.482 -0.0340 0.0847 0.0644
400 0.016 2.656 -1.324 0.0002 -0.0023 -0.0009
410 0.018 3.108 -1.323 0.0002 -0.0025 -0.0009
420 0.021 3.776 -1.320 0.0019 -0.0143 0.0010
429 0.041 4.738 -1.695 0.0093 -0.0259 0.0067
430 0.172 5.184 -2.628 0.0188 -0.0479 0.0087
438 1.225 5.671 -7.443 0.0340 -0.0539 0.0401
439 1.478 5.437 -8.466 0.0520 -0.0430 0.0451
440 1.731 4.576 -9.092 0.0699 -0.0371 0.0544
448 2.556 0.887 -10.211 0.0835 -0.0115 0.0532
449 3.121 -0.000 -10.556 0.1044 0.0031 0.0333
450 4.112 -0.319 -10.791 0.1174 0.0292 0.0061
460 4.126 -0.319 -10.792 0.1175 0.0293 0.0060
463 4.617 -0.307 -10.849 0.1175 0.0294 0.0059
466 7.000 -0.253 -11.127 0.1178 0.0297 0.0055
470 7.491 -0.242 -11.185 0.1179 0.0297 0.0054
478 8.839 -0.249 -11.362 0.1242 0.0367 -0.0109
479 9.877 -0.013 -11.341 0.1257 0.0543 -0.0799
480 10.702 0.777 -10.932 0.1411 0.0589 -0.1408
490 10.710 0.790 -10.925 0.1412 0.0590 -0.1409
493 10.983 1.281 -10.651 0.1412 0.0591 -0.1410
496 12.032 3.159 -9.601 0.1415 0.0594 -0.1415
500 12.307 3.650 -9.327 0.1416 0.0594 -0.1416
508 15.438 8.658 -6.145 0.1824 0.0915 -0.1654
509 16.496 9.331 -5.533 0.2177 0.0904 -0.1809
510 17.733 9.034 -5.533 0.2328 0.0980 -0.1826
519 18.858 7.960 -5.543 0.2504 0.1163 -0.1864
520 19.721 6.660 -4.781 0.2829 0.1300 -0.1901
525 23.296 -1.364 2.041 0.2992 0.1287 -0.1610
528 24.883 -5.138 5.287 0.2860 0.1171 -0.1472
529 25.502 -5.771 6.655 0.2572 0.0934 -0.1352
530 26.105 -5.204 7.957 0.2275 0.0791 -0.1139
534 26.105 -4.095 8.866 0.1977 0.0626 -0.0940
535 25.289 -3.388 9.345 0.1816 0.0368 -0.0745
540 7.869 -0.000 11.000 0.0613 0.0390 -0.0129
548 5.727 0.042 11.371 0.0465 0.0453 0.0011
549 4.702 0.046 11.154 0.0308 0.0463 0.0281
550 4.140 0.057 10.274 0.0064 0.0425 0.0424
555 3.281 -0.000 5.000 -0.0092 0.0412 0.0728
558 2.360 -0.070 -0.264 0.0172 0.0499 0.1033
559 1.754 -0.075 -1.121 0.0656 0.0605 0.0972
560 0.705 -0.311 -1.286 0.0909 0.0512 0.0921
569 -0.394 -0.273 -0.956 0.1081 0.0326 0.0942
570 -1.136 0.532 -0.446 0.1327 0.0189 0.0904
578 -1.957 2.850 0.815 0.1301 -0.0217 0.0891
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+TI1+PI+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -2.214 3.955 0.833 0.0759 -0.0486 0.0740
580 -2.033 4.498 -0.033 0.0061 -0.1039 0.0597
589 20.617 -1.400 -22.938 -0.0749 -0.4005 0.0627
590 14.138 -0.000 -18.510 -0.0822 -0.3389 0.0621
591 24.347 -1.392 -21.728 -0.0558 -0.5102 0.0713
592 29.183 -0.000 -12.073 -0.0356 -0.4695 0.0744
593 31.953 0.640 -8.756 -0.0223 -0.2712 0.0839
594 33.012 0.721 -9.376 -0.0064 -0.0887 0.0903
595 30.486 0.384 -9.725 -0.0302 -0.4340 0.0754
596 27.082 0.600 -17.111 0.0277 0.5424 0.1151
597 25.778 -0.000 -14.220 0.0294 0.5718 0.1189
598 17.629 -2.414 -3.382 0.0384 0.5116 0.1356
599 28.741 0.973 -18.528 0.0274 0.4013 0.1080
600 -8.433 -0.000 -20.740 -0.0024 0.2153 0.1684
601 30.330 1.043 -18.121 0.0224 0.2379 0.1066
602 20.053 -2.341 -3.290 0.0351 0.5663 0.1339
603 21.912 -1.900 -5.113 0.0346 0.5998 0.1284
604 22.639 -1.559 -23.193 -0.0624 -0.4653 0.0663
610 -11.769 -1.772 -30.478 -0.0859 -0.0623 0.1868
618 -10.356 -2.970 -33.541 -0.1124 -0.1741 0.1925
619 -8.979 -3.170 -34.029 -0.1502 -0.3577 0.1849
620 -7.375 -2.737 -32.723 -0.1686 -0.5283 0.1783
630 -3.490 -0.000 -23.774 -0.2185 -0.6180 0.1751
638 2.087 3.712 -9.858 -0.2902 -0.6130 0.1608
639 2.665 3.929 -8.520 -0.2925 -0.5796 0.1534
640 3.273 3.896 -7.203 -0.2890 -0.5525 0.1463
648 5.524 3.276 -2.497 -0.3062 -0.4981 0.1426
649 7.236 2.524 -0.909 -0.2652 -0.4026 0.1193
650 8.896 1.416 -1.179 -0.2442 -0.2721 0.0989
660 10.362 -0.000 -2.656 -0.2410 -0.2318 0.0991
670 15.438 -10.146 -16.186 -0.1036 -0.0006 0.1008
680 15.428 -10.402 -16.856 -0.0854 0.0071 0.1010
688 14.404 -5.889 -26.042 0.3403 -0.0129 0.1040
689 14.417 -4.430 -26.239 0.4883 -0.0790 0.0869
690 14.328 -3.099 -24.983 0.5952 -0.1226 0.0606
698 13.483 1.614 -13.342 0.6040 -0.3061 0.0186
699 13.792 2.311 -11.348 0.5408 -0.3253 -0.0327
700 14.565 2.434 -9.753 0.5068 -0.3640 -0.0857
710 17.175 1.346 -5.846 0.3816 -0.3727 -0.1226
713 17.609 1.135 -5.205 0.3812 -0.3726 -0.1227
716 19.418 0.256 -2.544 0.3795 -0.3716 -0.1231
720 19.852 0.045 -1.905 0.3791 -0.3713 -0.1232
729 20.393 -0.649 -1.434 0.3620 -0.2641 -0.1603
730 20.183 -1.564 -2.106 0.3158 -0.2102 -0.1928
750 15.000 -0.000 -26.238 0.5152 -0.0621 0.0869
760 3412 -0.000 -11.467 0.1043 0.0031 0.0334
770 9.129 -0.000 -12.367 0.1146 0.0543 -0.0880
913 -0.076 0.943 -14.327 -0.0271 0.0705 0.0643
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+T1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 0.247 -0.000 -13.888 0.0087 0.0527 0.0540
915 0.453 -0.520 -12.975 0.0518 0.0154 0.0442
916 0.530 -0.000 -13.933 0.0086 0.0527 0.0540
1000 0.000 -0.000 -100.396 0.1032 0.1410 -0.1977
1010 6.528 -0.000 -68.583 -0.0123 -0.0664 -0.1977
1020 0.000 -0.000 -36.783 -0.0541 0.1253 -0.1977
1030 20.702 -0.000 -5.000 0.2292 -0.0875 -0.1977
1040 19.691 -2.197 -2.869 0.3020 -0.1657 -0.1977
1048 14.760 -15.100 6.973 0.3595 -0.1149 -0.2797
1049 14.498 -15.729 7.261 0.3605 -0.1169 -0.2836
1050 14.097 -16.421 7.286 0.3613 -0.1213 -0.2898
1059 12.948 -17.309 6.937 0.3589 -0.1306 -0.3076
1060 11.843 -16.918 6.478 0.3559 -0.1366 -0.3313
1070 -0.002 -0.000 0.000 0.3559 -0.1453 -0.3969
1200 0.435 -1.562 -8.863 0.0686 -0.0097 0.0396
1220 0.465 -1.348 -9.649 0.0674 -0.0096 0.0412
1225 0.493 -1.092 -10.603 0.0659 -0.0051 0.0419
1227 0.503 -0.888 -11.390 0.0629 0.0003 0.0428
1230 0.490 -0.697 -12.176 0.0575 0.0082 0.0441
1240 1.348 -1.201 -9.602 0.0657 -0.0169 0.0428
1243 1.839 -1.118 -9.569 0.0657 -0.0170 0.0428
1246 3.717 -0.800 -9.441 0.0656 -0.0173 0.0428
1250 4.208 -0.716 -9.407 0.0655 -0.0174 0.0428
1255 9.241 -0.000 -8.789 0.0554 -0.0416 0.0207
1260 15.599 0.041 -7.472 0.0427 -0.0638 -0.0079
1268 18.668 -0.062 -6.626 0.0365 -0.0757 -0.0068
1269 19.482 -0.125 -5.913 0.0311 -0.0948 0.0027
1270 19.483 -0.213 -4.804 0.0200 -0.1126 0.0093
1275 12.492 -0.000 10.100 -0.0216 -0.1003 0.0547
1278 11.729 0.176 12.155 -0.0216 -0.0864 0.0610
1279 11.862 0.359 13.204 -0.0234 -0.0491 0.0653
1280 12.758 0.659 13.705 -0.0250 -0.0092 0.0738
1290 17.526 2.111 13.491 -0.0225 0.0322 0.0775
1300 19.159 2.609 13.237 -0.0216 0.0467 0.0753
1308 19.955 2.844 13.079 -0.0212 0.0539 0.0733
1309 21.005 2.701 12.828 -0.0104 0.0922 0.0580
1310 21.584 1.831 12.682 0.0015 0.1109 0.0422
1318 21.667 1.322 12.679 0.0018 0.1169 0.0408
1319 21.589 0.376 12.273 0.0039 0.1367 0.0227
1320 21.030 -0.003 11.315 0.0018 0.1726 0.0110
1330 19.565 -0.000 9.261 -0.0036 0.1864 0.0080
1338 5.939 -0.850 -7.054 -0.0139 0.2098 -0.0156
1339 5.578 -0.939 -8.313 -0.0203 0.1897 -0.0195
1340 6.252 -1.029 -9.350 -0.0204 0.1532 -0.0106
1348 20.778 -0.709 -14.151 -0.0460 0.0011 0.0074
1349 21.666 -0.634 -13.649 -0.0442 -0.0617 -0.0065
1350 21.700 -0.468 -12.567 -0.0508 -0.1251 -0.0121
1360 10.000 -0.000 3.748 0.1167 -0.1833 -0.1083
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+TI1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 3.567 -10.232 15.076 0.3042 -0.1009 -0.1750
1369 3.653 -11.736 16.144 0.3415 -0.0602 -0.1921
1370 4.533 -13.054 16.682 0.3598 -0.0183 -0.2150
1378 20914 -26.974 13.065 0.5060 0.1321 -0.2039
1379 21.613 -26.925 12.092 0.5200 0.1776 -0.1944
1380 21.251 -25.214 10.840 0.5469 0.2205 -0.1871
1390 10.000 -0.000 -0.488 0.5540 0.2612 -0.1871
1400 6.256 7.883 -4.153 0.5388 0.2569 -0.1871
1403 5.758 8.928 -4.644 0.5388 0.2569 -0.1871
1406 3.851 12.928 -6.522 0.5388 0.2569 -0.1871
1410 3.352 13.973 -7.013 0.5388 0.2569 -0.1871
1420 5.577 -0.000 -5.000 -0.0203 0.2387 -0.0838
1430 23.137 -0.000 -13.648 0.0548 -0.0370 -0.0065
1440 0.454 -0.523 -12.962 0.0520 0.0153 0.0442
1480 1.374 -0.538 -12.210 0.0522 0.0110 0.0466
1483 1.808 -0.458 -12.229 0.0522 0.0110 0.0466
1486 3.617 -0.125 -12.308 0.0520 0.0111 0.0466
1490 4.052 -0.045 -12.327 0.0519 0.0111 0.0466
1500 9.267 0.608 -12.650 0.0211 0.0187 0.0018
1508 19.298 -1.413 -13.329 -0.0381 0.0104 -0.0789
1509 19.914 -1.940 -13.296 -0.0464 0.0004 -0.0848
1510 19.963 -2.755 -13.140 -0.0616 -0.0066 -0.0893
1513 18.864 -5.815 -12.301 -0.0779 -0.0169 -0.0918
1514 18.580 -6.423 -11.760 -0.0969 -0.0206 -0.0941
1515 18.401 -6.417 -10.926 -0.1161 -0.0271 -0.0956
1520 17.143 -0.000 1.047 -0.1275 -0.0088 -0.0939
1530 0.414 -1.707 -8.304 0.0686 -0.0097 0.0395
1540 0.394 -1.851 -7.745 0.0686 -0.0097 0.0395
1550 0.143 -3.556 -0.287 0.0432 -0.0060 0.0199
1560 -0.075 -5.636 8.887 0.0669 -0.0065 0.0548
1570 -0.089 -5.777 9.446 0.0669 -0.0065 0.0549
1580 0.000 -0.000 0.000 0.0000 -0.0000 0.0000
1590 -0.103 -5918 10.005 0.0669 -0.0065 0.0550
1600 -0.123 -6.126 10.830 0.0664 -0.0060 0.0615
1608 -0.154 -6.543 12.448 0.0638 -0.0028 0.0860
1609 0.146 -6.595 13.159 0.0504 0.0065 0.1040
1610 0.871 -6.306 13.421 0.0396 0.0171 0.1385
1620 0.881 -6.301 13.420 0.0395 0.0172 0.1386
1623 1.316 -6.063 13.390 0.0395 0.0172 0.1387
1626 3.124 -5.070 13.267 0.0394 0.0173 0.1391
1630 3.559 -4.830 13.237 0.0394 0.0173 0.1392
1640 11.725 -0.000 12.227 0.0197 0.0453 0.1284
1648 17.339 2.205 10.871 0.0061 0.0841 0.0785
1649 18.131 2.108 10.584 0.0113 0.1133 0.0625
1650 18.582 1.461 10.403 0.0163 0.1288 0.0494
1658 19.206 -2.084 10.160 0.0218 0.1819 0.0423
1659 19.092 -2.763 9.786 0.0354 0.1981 0.0346
1660 18.526 -2.936 9.025 0.0512 0.2284 0.0278
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+TI1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 7.552 -0.000 -1.576 0.0730 0.2696 0.0388
1678 -4.308 3.360 -16.018 0.0383 0.1030 0.0538
1679 -4.212 3.504 -16.799 0.0196 0.0337 0.0499
1680 -3.510 3.655 -17.085 0.0091 -0.0363 0.0444
1685 2.566 4.438 -14.801 -0.0510 -0.1465 0.0077
1688 4.774 4.389 -13.384 -0.0729 -0.1765 -0.0181
1689 5.103 4.371 -13.022 -0.0750 -0.1961 -0.0337
1690 5.251 4.386 -12.537 -0.0763 -0.2145 -0.0436
1699 5.223 4.147 -11.469 -0.0897 -0.2525 -0.0660
1700 4.981 3.450 -10.753 -0.1142 -0.2738 -0.0974
1710 4.623 2.561 -10.340 -0.1199 -0.2839 -0.1042
1713 4.444 2.126 -10.134 -0.1199 -0.2840 -0.1043
1716 3.698 0.317 -9.276 -0.1201 -0.2844 -0.1044
1720 3.518 -0.117 -9.070 -0.1201 -0.2845 -0.1044
1729 2.875 -0.684 -8.423 -0.1275 -0.2961 -0.1090
1730 1.882 -0.613 -7.558 -0.1293 -0.3147 -0.1114
1740 0.921 -0.221 -6.792 -0.1284 -0.3185 -0.1092
1743 0.373 -0.000 -6.357 -0.1283 -0.3186 -0.1092
1746 -4.075 1.791 -2.825 -0.1281 -0.3184 -0.1090
1750 -4.622 2.011 -2.390 -0.1281 -0.3183 -0.1090
1758 -5.304 2.285 -1.845 -0.1250 -0.3122 -0.1074
1759 -6.250 2.314 -1.002 -0.1019 -0.2717 -0.0937
1760 -6.786 1.710 -0.458 -0.0748 -0.2464 -0.0693
1768 -7.152 0.285 -0.071 -0.0625 -0.2166 -0.0566
1769 -6.964 -0.464 0.294 -0.0271 -0.1876 -0.0151
1770 -6.251 -0.735 0.768 -0.0037 -0.1361 0.0283
1780 -6.241 -0.734 0.773 -0.0036 -0.1360 0.0284
1783 -5.807 -0.685 1.007 -0.0035 -0.1358 0.0285
1786 -3.998 -0.480 1.976 -0.0031 -0.1352 0.0288
1790 -3.564 -0.430 2.208 -0.0030 -0.1351 0.0288
1799 -2.732 -0.329 2.224 0.0082 -0.0851 0.0357
1800 -2.266 -0.238 1.591 0.0214 -0.0430 0.0366
1808 -2.170 -0.179 0.960 0.0225 -0.0368 0.0343
1809 -1.806 -0.081 0.271 0.0150 -0.0155 0.0277
1810 -1.081 -0.013 -0.003 0.0044 -0.0023 0.0065
1820 -0.449 -0.000 -0.000 0.0001 -0.0000 0.0001
1830 0.000 -0.000 0.000 0.0000 -0.0000 0.0000
1840 1.543 4.795 -14.801 -0.0510 -0.1465 0.0077
1850 3.589 4.083 -14.801 -0.0509 -0.1465 0.0077
1858 19.584 6.240 16.287 -0.0919 0.0979 -0.0916
1859 20.197 6.379 16.863 -0.0829 0.1287 -0.0939
1860 21.073 6.204 16.749 -0.0775 0.1601 -0.0979
1865 26.135 4.103 13.072 -0.0528 0.2063 -0.1190
1868 3527 1.170 8.207 -0.0268 0.2490 -0.1533
1869 31.932 0.689 7.177 -0.0252 0.2718 -0.1656
1870 31.428 0.430 6.137 -0.0183 0.2925 -0.1705
1880 17.321 -0.000 -5.793 -0.0242 0.2728 -0.2517
1888 13.073 -0.710 -10.171 -0.0571 0.2117 -0.2814
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 10 (OPE) W+TI1+P1+H+U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
1889 12.257 -0.566 -10.682 -0.0741 0.1523 -0.2838
1890 11.389 0.155 -10.640 -0.0811 0.0902 -0.2930
1898 8.770 3.251 -9.967 -0.1064 0.0403 -0.3045
1899 7.692 3.830 -9.800 -0.1040 -0.0072 -0.3144
1900 6.498 3.487 -9.520 -0.1125 -0.0283 -0.3195
1910 4.815 2.156 -8.901 -0.1230 -0.0601 -0.3186
1913 4.267 1.722 -8.690 -0.1231 -0.0604 -0.3186
1916 1.990 -0.087 -7.809 -0.1234 -0.0612 -0.3184
1920 1.443 -0.522 -7.597 -0.1234 -0.0614 -0.3184
1929 0.481 -1.069 -6.916 -0.1505 -0.0805 -0.3045
1930 -0.157 -0.903 -6.016 -0.1722 -0.1202 -0.3010
1940 -0.587 -0.312 -5.162 -0.1757 -0.1327 -0.2887
1950 -0.823 -0.000 -4.713 -0.1757 -0.1328 -0.2885
1953 -1.051 0.302 -4.279 -0.1757 -0.1329 -0.2884
1956 -2.795 2.602 -0.967 -0.1757 -0.1333 -0.2875
1960 -3.024 2.904 -0.532 -0.1756 -0.1333 -0.2873
1968 -3.653 3.724 0.666 -0.1684 -0.1290 -0.2700
1969 -4.287 3.870 1.557 -0.1402 -0.1009 -0.2482
1970 -5.035 3.308 2.200 -0.1075 -0.0789 -0.2034
1978 -6.025 2.016 2.715 -0.0942 -0.0630 -0.1810
1979 -6.154 1.142 2.994 -0.0594 -0.0426 -0.1136
1980 -5.546 0.630 3.123 -0.0388 -0.0094 -0.0454
1990 -5.536 0.629 3.124 -0.0387 -0.0093 -0.0452
1993 -5.101 0.551 3.139 -0.0386 -0.0092 -0.0450
1996 -3.293 0.232 3.204 -0.0381 -0.0089 -0.0445
2000 -2.858 0.156 3.219 -0.0380 -0.0088 -0.0444
2009 -2.156 0.038 2911 -0.0210 0.0173 -0.0203
2010 -1.943 -0.003 2.168 -0.0012 0.0353 -0.0108
2015 -2.022 -0.000 1.631 0.0002 0.0367 -0.0089
2018 -2.104 0.002 1.095 0.0005 0.0367 -0.0071
2019 -1.904 0.000 0.345 0.0016 0.0251 -0.0039
2020 -1.213 -0.002 0.007 0.0013 0.0049 -0.0002
2030 -0.449 -0.000 0.000 0.0000 0.0001 0.0000
2040 0.000 -0.000 -0.000 0.0000 0.0000 0.0000
2050 27.575 4.472 14.839 -0.0528 0.2063 -0.1190
2060 24.695 3.735 11.306 -0.0528 0.2063 -0.1190
5000 0.000 -0.000 -0.000 -0.0000 -0.0000 -0.0000
5010 0.003 -0.000 -0.000 0.0000 -0.0005 -0.0004
5020 -1.101 0.002 -0.002 0.0000 -0.0005 -0.0004
5030 -1.606 0.003 -0.003 0.0000 -0.0004 -0.0005
5040 0.007 -0.000 -1.325 0.0000 -0.0008 -0.0006
5050 0.015 2.208 -1.324 0.0002 -0.0020 -0.0009
5060 0.016 2.656 -1.324 0.0002 -0.0023 -0.0009

121



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+TI1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ. deg.
10 -1.611 -0.003 0.002 0.0001 0.0002 0.0004
20 -2.116 -0.003 0.002 0.0001 0.0001 0.0004
30 -4.766 0.004 -0.051 0.0010 -0.0081 -0.0020
39 -5.738 0.019 0.298 0.0004 -0.0145 -0.0061
40 -6.193 0.028 1.225 0.0007 -0.0164 -0.0078
45 -6.335 0.019 3.410 0.0020 -0.0158 -0.0106
48 -6.663 -0.258 10.739 0.0237 -0.0047 -0.0199
49 -6.627 -0.003 11.757 0.0543 0.0058 -0.0244
50 -6.503 0.847 12.414 0.0838 0.0123 -0.0341
59 -5.965 1.736 12.758 0.1078 0.0100 -0.0433
60 -4.941 1.951 12.896 0.1187 0.0114 -0.0503
70 -3.991 1.759 12.849 0.1270 0.0131 -0.0508
73 -3.500 1.660 12.823 0.1271 0.0131 -0.0508
76 -1.621 1.283 12.726 0.1274 0.0131 -0.0508
80 -1.506 1.260 12.720 0.1275 0.0131 -0.0508
90 -1.002 1.158 12.694 0.1276 0.0131 -0.0508
95 -0.571 1.073 12.671 0.1313 0.0132 -0.0506
100 -0.141 0.987 12.648 0.1350 0.0132 -0.0505
110 0.364 0.886 12.622 0.1351 0.0132 -0.0505
120 4.294 0.101 12.416 0.1359 0.0131 -0.0507
130 4.799 -0.000 12.390 0.1360 0.0131 -0.0507
138 5.551 -0.157 12.353 0.1426 0.0117 -0.0545
139 6.611 -0.008 12.570 0.1579 -0.0032 -0.0765
140 7.315 0.816 13.165 0.1498 -0.0034 -0.0837
150 7.320 0.829 13.173 0.1498 -0.0035 -0.0837

153 7.482 1.320 13.464 0.1497 -0.0035 -0.0837
156 8.104 3.198 14.575 0.1494 -0.0035 -0.0856
160 8.266 3.689 14.865 0.1493 -0.0035 -0.0836

169 8.742 5.410 15.247 0.0723 0.0012 -0.0599

170 8.805 5.930 14.370 -0.0001 0.0113 -0.0467

175 8.572 5.602 10.818 -0.0412 0.0271 -0.0165

178 4.454 2914 0.253 -0.0669 0.2061 0.0736

179 3.054 2.548 -0.242 -0.0635 0.3377 0.0837

180 1.506 2.091 0.897 -0.0646 0.4666 0.1062

185 -2.951 -0.000 10.000 -0.0475 0.5537 0.1301

188 -8.270 -2.924 21.687 -0.0272 0.5112 0.1425

189 -9.863 -3.492 22.959 -0.0207 0.3528 0.1380

190 -11.231 -3.755 22.468 -0.0053 0.1726 0.1328

195 -12.640 -3.743 19.408 0.0083 0.0639 0.1295

200 -0.890 -0.000 -0.684 0.0441 -0.2271 0.1081

208 6.702 2.120 -13.710 0.0763 -0.0192 0.0942

209 6.639 2.402 -14.186 0.0994 0.0436 0.1024

210 6.390 2.885 -14.491 0.1198 0.0956 0.1236

218 5.149 4.805 -15.129 0.1253 0.1570 0.1179

219 3.822 5.576 -15.106 0.1310 0.2608 0.1740

220 2.334 5.281 -14.018 0.1348 0.3731 0.2038
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+T1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 -0.072 3.303 -10.239 0.1097 0.4060 0.2115
228 -2.389 1.333 -6.491 0.0856 0.3969 0.2184
229 -3.887 0.592 -5.507 0.0661 0.3200 0.2400
230 -5.298 0.385 -6.005 0.0283 0.2247 0.2553
231 -9.108 0.477 -11.327 -0.0225 0.1489 0.2776
232 -9.286 0.518 -11.895 -0.0476 0.1306 0.2765
233 -9.203 0.736 -12.469 -0.0669 0.1185 0.2712
235 -9.106 0914 -13.035 -0.0870 0.1143 0.2653
236 -9.234 0.817 -13.594 -0.1149 0.1162 0.2634
240 -10.000 -0.000 -15.240 -0.1372 0.1221 0.2689
248 -14.650 -5.509 -22.704 -0.2317 0.2103 0.2938
249 -15.140 -6.875 -23.234 -0.2834 0.2880 0.2771
250 -14.613 -8.291 -22.483 -0.3113 0.3275 0.2587
258 -12.047 -10.810 -19.392 -0.2947 0.3954 0.2528
259 -11.532 -12.129 -17.745 -0.2378 0.4128 0.2258
260 -12.148 -13.310 -15.765 -0.2078 0.4482 0.1937
268 -17.224 -16.907 -6.719 -0.0439 0.4149 0.1688
269 -18.691 -17.507 -5.768 0.0077 0.2820 0.1323
270 -19.851 -17.470 -6.354 0.1094 0.1325 0.1029
278 -17.936 -0.086 -24.805 0.2512 -0.0455 0.0714
279 -18.275 0.633 -25.757 0.1922 0.0198 0.0859
280 -19.290 0.545 -25.956 0.1589 0.0701 0.1087
290 -20.548 -0.000 -25.575 0.1314 0.0737 0.1143
299 -23.395 -1.344 -24.817 0.0693 0.0484 0.1128
300 5.602 -0.000 10.000 0.2560 -0.0032 -0.0943
301 -24.378 -1.680 -26.236 0.0086 -0.1423 0.0805
302 -24.336 -1.644 -25.171 0.0484 -0.0403 0.0909
308 -17.082 -1.270 -34.699 0.0696 -0.2752 -0.0669
309 -15.816 -0.406 -35.417 0.1907 -0.3271 -0.1027
310 -14.778 0.907 -34.850 0.3070 -0.3564 -0.1620
315 -12.090 4.667 -29.798 0.3543 -0.3939 -0.1939
319 -9.094 8.428 -24.582 0.3292 -0.4314 -0.2029
320 -6.760 -0.000 11.397 0.0602 0.0058 -0.0210
321 -6.700 8.774 -20.843 0.2187 -0.4129 -0.1681
322 -7.945 9.069 -22.797 0.2586 -0.4237 -0.1932
328 -5.439 7.955 -18.776 0.1809 -0.4099 -0.1573
329 -3.882 7.666 -17.681 0.1487 -0.3695 -0.1342
330 -2.212 7.881 -18.084 0.0758 -0.3056 -0.1311
338 4.766 8.521 -25.709 -0.0105 -0.1355 0.0042
339 4.626 8.401 -26.721 -0.0368 0.0088 0.0336
340 3.585 8.101 -26.801 -0.0535 0.1428 0.0363
350 0.959 7.058 -25.000 -0.0579 0.1926 0.1111
355 -1.489 5.898 -22.996 -0.0621 0.2180 0.1256
360 -1.994 5.647 -22.561 -0.0621 0.2181 0.1257
363 -3.845 4.727 -20.964 -0.0622 0.2184 0.1258
366 -5.717 3.796 -19.347 -0.0622 0.2185 0.1260
370 -6.166 3.572 -18.959 -0.0622 0.2185 0.1260
379 -6.771 3.165 -17.733 -0.0597 0.2192 0.1425
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+T1+P1+H-U1-U2

Node DX mm DY mm | DZ mm RX deg. RY deg. RZ deg.
380 -6.358 3.155 -16.443 -0.0561 0.2049 0.1517
388 -6.034 3.244 -16.043 -0.0560 0.2028 0.1544
389 -5.068 3.056 -15.008 -0.0499 0.1782 0.1554
390 -4.209 2.177 -14.450 -0.0344 0.1634 0.1562
400 -0.014 2.657 -1.320 0.0007 0.0024 0.0009
410 -0.016 3.106 -1.318 0.0007 0.0027 0.0009
420 -0.020 3.777 -1.312 0.0034 0.0170 -0.0004
429 -0.058 4.744 -1.675 0.0133 0.0329 -0.0008
430 -0.243 5.208 -2.600 0.0235 0.0637 0.0011
438 -1.705 5.775 -7.415 0.0369 0.0822 -0.0241
439 -2.065 5.545 -8.438 0.0513 0.0840 -0.0307
440 -2.334 4.681 -9.055 0.0666 0.0840 -0.0404
448 -2.942 0.993 -10.126 0.0817 0.0751 -0.0383
449 -2.664 -0.001 -10.588 0.1006 0.0770 -0.0206
450 -1.735 -0.432 -11.041 0.1096 0.0764 0.0006
460 -1.721 -0.432 -11.045 0.1097 0.0764 0.0007
463 -1.230 -0.431 -11.193 0.1098 0.0764 0.0008
466 1.153 -0.422 -11.913 0.1102 0.0763 0.0010
470 1.644 -0.420 -12.061 0.1103 0.0763 0.0010
478 2.991 -0.407 -12.466 0.1198 0.0762 0.0018
479 3.944 -0.011 -12.550 0.1303 0.0714 -0.0052
480 4.374 0.926 -12.117 0.1574 0.0650 -0.0121
490 4.375 0.939 -12.109 0.1575 0.0650 -0.0121
493 4.398 1.430 -11.803 0.1576 0.0650 -0.0122
496 4.489 3.308 -10.632 0.1579 0.0651 -0.0123
500 4.512 3.799 -10.326 0.1580 0.0651 -0.0123
508 4.904 8.807 -6.817 0.1973 0.0673 -0.0285
509 5.438 9.695 -6.106 0.2321 0.0587 -0.0455
510 6.468 9.890 -5.933 0.2490 0.0500 -0.0567
519 7.498 9.251 -5.727 0.2659 0.0499 -0.0683
520 8.079 8.080 -4.853 0.2950 0.0494 -0.0751
525 9.405 -0.178 1.970 0.3058 0.0488 -0.0675
528 10.023 -4.033 5.216 0.2926 0.0472 -0.0638
529 10.291 -4.693 6.596 0.2652 0.0427 -0.0611
530 10.575 -4.139 7.930 0.2362 0.0397 -0.0556
534 10.380 -3.107 8.824 0.2104 0.0313 -0.0498
535 9.503 -2.537 9.238 0.1979 0.0215 -0.0446
540 -7.916 -0.000 10.982 0.0681 0.0398 -0.0098
548 -10.058 0.018 11.345 0.0521 0.0452 0.0040
549 -11.090 0.017 11.139 0.0355 0.0547 0.0316
550 -11.708 0.036 10.277 0.0090 0.0645 0.0466
555 -13.216 -0.000 5.000 -0.0103 0.0828 0.0777
558 -15.199 -0.150 -0.266 0.0099 0.1067 0.1087
559 -16.031 -0.205 -1.028 0.0515 0.1237 0.1046
560 -17.181 -0.499 -0.942 0.0732 0.1218 0.1021
569 -18.298 -0.502 -0.363 0.0898 0.1106 0.1056
570 -19.086 0.285 0.199 0.1129 0.1010 0.1026
578 -20.017 2.604 1.274 0.1106 0.0689 0.1008
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+T1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -20.465 3.683 1.228 0.0626 0.0471 0.0869
580 -20.686 4.192 0.345 0.0011 0.0028 0.0745
589 -12.468 -1.312 -22.567 -0.0706 -0.1601 0.0620
590 -15.000 -0.000 -18.138 -0.0761 -0.1342 0.0644
591 -10.113 -1.300 -22.792 -0.0536 -0.2280 0.0672
592 -5.279 -0.000 -18.633 -0.0343 -0.1806 0.0692
593 -2.947 0.595 -17.869 -0.0215 0.0055 0.0782
594 -2.900 0.668 -18.913 -0.0062 0.1714 0.0845
595 -3.976 0.357 -17.772 -0.0290 -0.1466 0.0701
596 -17.890 0.566 -25.853 0.0263 0.6648 0.1086
597 -19.194 -0.000 -22.358 0.0279 0.6848 0.1122
598 -27.786 -2.283 -9.491 0.0361 0.5886 0.1278
599 -16.000 0.917 -27.796 0.0262 0.5626 0.1016
600 -57.014 -0.000 -26.856 -0.0027 0.2264 0.1567
601 -13.724 0.981 -27.662 0.0216 0.4403 0.1002
602 -25.057 -2.213 -9.527 0.0329 0.6516 0.1264
603 -23.060 -1.797 -11.688 0.0325 0.6952 0.1214
604 -11.397 -1.460 -23.224 -0.0595 -0.2010 0.0644
610 -60.206 -1.681 -36.597 -0.0795 -0.0778 0.1729
618 -58.583 -2.781 -39.662 -0.1025 -0.1919 0.1780
619 -57.140 -2.956 -40.123 -0.1350 -0.3744 0.1715
620 -55.510 -2.546 -38.758 -0.1508 -0.5442 0.1658
630 -51.624 -0.000 -29.536 -0.1938 -0.6402 0.1630
638 -46.046 3.480 -14.875 -0.2556 -0.6624 0.1533
639 -45.470 3.685 -13.436 -0.2590 -0.6441 0.1495
640 -44.864 3.648 -12.033 -0.2595 -0.6293 0.1458
648 -42.608 3.033 -7.024 -0.2729 -0.5929 0.1433
649 -40.710 2.331 -5.224 -0.2433 -0.5252 0.1272
650 -38.507 1.307 -5.368 -0.2256 -0.4293 0.1121
660 -36.088 -0.000 -6.846 -0.2223 -0.3987 0.1115
670 -19.834 -9.235 -20.380 -0.0919 -0.2490 0.1058
680 -19.178 -9.461 -21.049 -0.0751 -0.2465 0.1053
688 -9.637 -5.321 -30.239 0.3053 -0.3175 0.0952
689 -8.762 -3.987 -30.492 0.4333 -0.3767 0.0790
690 -8.495 -2.730 -29.428 0.5182 -0.4090 0.0568
698 -9.238 1.982 -19.354 0.5217 -0.5427 0.0121
699 -8.910 2.671 -17.311 0.4656 -0.5540 -0.0393
700 -8.130 2.777 -15.180 0.4345 -0.5773 -0.0910
710 -5.520 1.645 -9.136 0.3290 -0.5771 -0.1250
713 -5.085 1.430 -8.144 0.3286 -0.5770 -0.1251
716 -3.277 0.534 -4.021 0.3272 -0.5761 -0.1254
720 -2.842 0.319 -3.031 0.3268 -0.5758 -0.1255
729 -2.297 -0.369 -1.909 0.3136 -0.4804 -0.1538
730 -2.476 -1.273 -2.202 0.2753 -0.4327 -0.1800
750 -5.463 -0.000 -30.491 0.4661 -0.3785 0.0790
760 -2.843 -0.000 -11.455 0.0990 0.0770 -0.0204
770 3.877 -0.000 -13.613 0.1186 0.0714 -0.0087
913 -3.437 0.939 -14.292 -0.0281 0.1480 0.1555
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CAESAR Il Ver.13.00.00.0890, (Build 22081 1) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+TI1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -2.676 -0.000 -13.845 0.0056 0.1232 0.1286
915 -2.151 -0.526 -12.933 0.0553 0.0699 0.0945
916 -2.000 -0.000 -13.872 0.0053 0.1232 0.1290
1000 -0.000 -0.000 -100.401 0.1044 -0.2630 -0.1845
1010 -18.422 -0.000 -68.589 -0.0147 0.0185 -0.1845
1020 -0.000 -0.000 -36.790 -0.0455 0.1888 -0.1845
1030 -0.002 -0.000 -5.000 0.1973 -0.3226 -0.1845
1040 -2.934 -1.906 -2.868 0.2635 -0.3938 -0.1845
1048 -15.552 -13.240 6.977 0.3139 -0.2727 -0.2662
1049 -16.035 -13.799 7.279 0.3134 -0.2544 -0.2673
1050 -16.586 -14.429 7.346 0.3127 -0.2417 -0.2668
1059 -17.887 -15.251 6.984 0.3025 -0.2188 -0.2714
1060 -19.022 -14.922 6.385 0.2931 -0.1846 -0.2903
1070 -30.868 -0.000 -0.000 0.2931 -0.1187 -0.3516
1200 -1.219 -1.617 -8.823 0.0696 0.0526 0.0498
1220 -1.385 -1.399 -9.609 0.0692 0.0520 0.0532
1225 -1.584 -1.134 -10.563 0.0686 0.0546 0.0609
1227 -1.757 -0.919 -11.348 0.0663 0.0581 0.0701
1230 -1.944 -0.716 -12.134 0.0614 0.0636 0.0829
1240 -0.503 -1.224 -9.780 0.0673 0.0454 0.0482
1243 -0.012 -1.130 -6.868 0.0673 0.0453 0.0482
1246 1.867 -0.774 -10.203 0.0672 0.0450 0.0480
1250 2.357 -0.681 -10.290 0.0672 0.0449 0.0479
1255 7.386 -0.000 -10.754 0.0563 0.0006 0.0172
1260 13.738 -0.000 -9.901 0.0425 -0.0745 -0.0085
1268 16.806 -0.108 -8.722 0.0358 -0.1220 -0.0072
1269 17.483 -0.171 -7.726 0.0302 -0.2025 0.0024
1270 16.959 -0.255 -6.416 0.0187 -0.2784 0.0092
1275 -1.729 -0.000 8.483 -0.0205 -0.2839 0.0541
1278 -3.921 0.164 10.537 -0.0196 -0.2530 0.0603
1279 -4.333 0.333 11.798 -0.0188 -0.1687 0.0639
1280 -3.599 0.618 12.652 -0.0191 -0.0806 0.0712
1290 1.168 2.011 13.381 -0.0124 0.0005 0.0734
1300 2.801 2.479 13.296 -0.0101 0.0253 0.0702
1308 3.596 2.698 13.197 -0.0090 0.0368 0.0677
1309 4.634 2.527 12.943 0.0082 0.0962 0.0490
1310 5.174 1.642 12.700 0.0255 0.1240 0.0313
1318 5.234 1.132 12.648 0.0256 0.1329 0.0299
1319 5.077 0.220 12.158 0.0235 0.1610 0.0081
1320 4.370 -0.097 11.172 0.0149 0.2131 -0.0071
1330 2.545 -0.000 9.117 0.0063 0.2342 -0.0085
1338 -14.450 -0.801 -7.199 -0.0177 0.2523 -0.0199
1339 -14.956 -0.910 -8.515 -0.0232 0.2238 -0.0224
1340 -14.335 -1.014 -9.681 -0.0229 0.1875 -0.0127
1348 0.191 -0.758 -17.023 -0.0469 0.0647 0.0068
1349 1.198 -0.684 -16.794 -0.0449 0.0210 -0.0071
1350 1.582 -0.516 -15.851 -0.0516 -0.0235 -0.0127
1360 -3.967 -0.000 0.465 0.1159 -0.1408 -0.1086
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+TI1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -10.707 -10.199 11.793 0.3035 -0.1338 -0.1753
1369 -10.755 -11.701 12917 0.3408 -0.0977 -0.1923
1370 -9.936 -13.019 13.602 0.3591 -0.0584 -0.2152
1378 6.444 -26.948 13.172 0.5055 0.0686 -0.2040
1379 7.253 -26.900 12.458 0.5195 0.1026 -0.1946
1380 7.196 -25.192 11.329 0.5464 0.1344 -0.1873
1390 -0.003 -0.000 0.001 0.5535 0.1784 -0.1873
1400 -2.628 7.876 -3.664 0.5384 0.1827 -0.1873
1403 -2.983 8.920 -4.155 0.5383 0.1827 -0.1873
1406 -4.340 12.917 -6.033 0.5383 0.1827 -0.1873
1410 -4.694 13.961 -6.524 0.5383 0.1827 -0.1873
1420 -14.955 -0.000 -5.000 -0.0232 0.2430 -0.0795
1430 0.308 -0.000 -16.793 0.0575 0.0300 -0.0071
1440 -2.148 -0.529 -12.920 0.0554 0.0698 0.0943
1480 -1.062 -0.420 -12.358 0.0582 0.0643 0.0857
1483 -0.627 -0.273 -12.469 0.0582 0.0643 0.0857
1486 1.181 0.340 -12.928 0.0580 0.0643 0.0858
1490 1.616 0.488 -13.039 0.0580 0.0642 0.0858
1500 6.828 1.888 -14.191 0.0393 0.0432 0.0335
1508 16.853 0.415 -14.128 0.0032 -0.0609 -0.0900
1509 17.441 -0.171 -13.890 -0.0114 -0.1049 -0.1161
1510 17.373 -1.031 -13.692 -0.0314 -0.1289 -0.1388
1513 15.605 -4.090 -13.232 -0.0464 -0.1898 -0.1497
1514 14.933 -4.733 -12.779 -0.0672 -0.2115 -0.1611
1515 14.085 -4.808 -11.978 -0.0884 -0.2514 -0.1703
1520 -0.002 -0.000 -0.007 -0.0772 -0.3098 -0.1575
1530 -1.108 -1.764 -8.264 0.0696 0.0526 0.0467
1540 -0.997 -1.911 -7.705 0.0696 0.0526 0.0496
1550 -0.028 -3.557 -0.250 0.0397 -0.0017 0.0078
1560 -1.712 -5.506 8.924 0.0631 -0.0769 0.0451
1570 -1.874 -5.639 9.483 0.0631 -0.0770 0.0452
1580 -0.000 -0.000 0.000 0.0000 -0.0000 -0.0000
1590 -2.037 -5.772 10.043 0.0631 -0.0770 0.0453
1600 -2.282 -5.968 10.868 0.0627 -0.0790 0.0522
1608 -2.801 -6.363 12.486 0.0606 -0.0788 0.0783
1609 -2.712 -6.416 13.281 0.0478 -0.0622 0.0972
1610 -2.063 -6.140 13.719 0.0369 -0.0383 0.1334
1620 -2.053 -6.135 13.720 0.0369 -0.0382 0.1336
1623 -1.618 -5.906 13.786 0.0369 -0.0381 0.1337
1626 0.191 -4.948 14.057 0.0368 -0.0379 0.1341
1630 0.625 -4.718 14.122 0.0368 -0.0378 0.1342
1640 8.788 -0.000 14.260 0.0215 0.0300 0.1257
1648 14.399 2.077 12.926 0.0110 0.0974 0.0659
1649 15.168 1.929 12.571 0.0204 0.1414 0.0382
1650 15.533 1.249 12.320 0.0301 0.1644 0.0147
1658 15.633 -2.296 11.872 0.0371 0.2408 0.0054
1659 15.345 -2.955 11.454 0.0518 0.2628 -0.0009
1660 14.539 -3.081 10.674 0.0676 0.3041 -0.0076
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 11 (OPE) W+TI1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 -0.012 -0.000 0.072 0.0513 0.3561 0.0359
1678 -15.566 0.423 -14.366 -0.0218 0.1384 0.0951
1679 -15.555 0.457 -15.179 -0.0334 0.0585 0.0960
1680 -14.878 0.691 -15.522 -0.0390 -0.0192 0.0998
1685 -8.801 3.106 -13.689 -0.0813 -0.1175 0.0921
1688 -6.592 3.861 -12.586 -0.0968 -0.1317 0.0826
1689 -6.247 4.013 -12.302 -0.0994 -0.1371 0.0794
1690 -6.041 4.203 -11.903 -0.1031 -0.1410 0.0791
1699 -5.733 4.282 -10.979 -0.1152 -0.1481 0.0795
1700 -5.428 3.732 -10.297 -0.1296 -0.1514 0.0768
1710 -5.160 2.843 -9.834 -0.1322 -0.1512 0.0762
1713 -5.029 2.408 -9.607 -0.1323 -0.1512 0.0761
1716 -4.484 0.599 -8.661 -0.1322 -0.1512 0.0762
1720 -4.354 0.165 -8.434 -0.1322 -0.1512 0.0762
1729 -4.314 -0.406 -7.785 -0.1148 -0.1507 0.0770
1730 -4.648 -0.411 -6.944 -0.0908 -0.1501 0.0775
1740 -5.102 -0.144 -6.178 -0.0840 -0.1501 0.0777
1743 -5.360 -0.000 -5.744 -0.0839 -0.1501 0.0777
1746 -7.455 1.167 -2.211 -0.0835 -0.1500 0.0778
1750 -7.713 1.311 -1.776 -0.0834 -0.1500 0.0778
1758 -8.034 1.488 -1.231 -0.0812 -0.1488 0.0779
1759 -8.353 1.404 -0.432 -0.0677 -0.1427 0.0797
1760 -8.290 0.764 0.033 -0.0520 -0.1396 0.0818
1768 -7.828 -0.661 0.304 -0.0434 -0.1357 0.0821
1769 -7.300 -1.279 0.551 -0.0218 -0.1275 0.0821
1770 -6.491 -1.344 0911 -0.0091 -0.1144 0.0805
1780 -6.481 -1.341 0.915 -0.0090 -0.1143 0.0805
1783 -6.046 -1.203 1.112 -0.0089 -0.1143 0.0805
1786 -4.237 -0.627 1.928 -0.0085 -0.1141 0.0804
1790 -3.803 -0.489 2.124 -0.0084 -0.1141 0.0804
1799 -2.970 -0.286 2.125 -0.0029 -0.0938 0.0664
1800 -2.443 -0.203 1.513 0.0076 -0.0704 0.0587
1808 -2.273 -0.178 0.882 0.0100 -0.0654 0.0516
1809 -1.828 -0.093 0.224 0.0081 -0.0377 0.0394
1810 -1.082 -0.014 -0.009 0.0005 -0.0067 0.0085
1820 -0.449 -0.000 -0.000 0.0000 -0.0001 0.0001
1830 -0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1840 -9.622 3.674 -13.689 -0.0813 -0.1175 0.0921
1850 -7.981 2.539 -13.689 -0.0812 -0.1175 0.0921
1858 -14.346 1.778 15.228 -0.0031 -0.1224 -0.1412
1859 -14.310 1.607 16.034 0.0072 -0.0576 -0.1428
1860 -13.638 1.190 16.396 0.0128 0.0055 -0.1447
1865 -8.576 -1.781 15.473 0.0409 0.0779 -0.1581
1868 -3.183 -5.364 13.432 0.0710 0.1035 -0.1719
1869 -2.589 -5.758 12.846 0.0776 0.1006 -0.1677
1870 -2.568 -5.714 12.016 0.0914 0.0941 -0.1634
1880 -6.267 0.053 0.082 0.1439 0.0636 -0.1508
1888 -7.315 2.487 -4.298 0.1313 0.0590 -0.1463

128



CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 11 (OPE) W+T1+P1+H-U1-U2

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 -7.777 2.997 -4.943 0.1099 0.0597 -0.1395
1890 -8.561 3.496 -5.066 0.0967 0.0644 -0.1276
1898 -11.179 4.758 -4.354 0.0675 0.0765 -0.1122
1899 -12.000 4.739 -4.171 0.0494 0.1043 -0.0801
1900 -12.469 4.106 -4.132 0.0156 0.1232 -0.0447
1910 -12.666 2.776 -4.178 0.0000 0.1384 -0.0308
1913 -12.719 2.341 -4.178 -0.0001 0.1385 -0.0307
1916 -12.937 0.533 -4.176 -0.0006 0.1390 -0.0304
1920 -12.989 0.098 -4.175 -0.0008 0.1390 -0.0303
1929 -12.866 -0.569 -3.800 -0.0587 0.1559 -0.0055
1930 -12.384 -0.615 -2.995 -0.1110 0.1824 0.0086
1940 -11.757 -0.216 -2.141 -0.1215 0.1883 0.0149
1950 -11.423 -0.000 -1.692 -0.1216 0.1883 0.0150
1953 -11.099 0.209 -1.258 -0.1216 0.1884 0.0150
1956 -8.632 1.804 2.054 -0.1219 0.1885 0.0155
1960 -8.308 2.013 2.489 -0.1218 0.1885 0.0156
1968 -7.422 2.584 3.687 -0.1160 0.1838 0.0244
1969 -6.889 2.584 4.516 -0.0887 0.1704 0.0277
1970 -6.604 1.963 5.015 -0.0576 0.1631 0.0344
1978 -6.417 0.671 5.278 -0.0470 0.1503 0.0366
1979 -6.018 -0.000 5.217 -0.0345 0.1434 0.0327
1980 -5.270 -0.218 4.877 -0.0324 0.1235 0.0238
1990 -5.260 -0.217 4.872 -0.0323 0.1234 0.0237
1993 -4.825 -0.176 4.660 -0.0323 0.1233 0.0237
1996 -3.016 -0.007 3.779 -0.0320 0.1230 0.0236
2000 -2.582 0.034 3.568 -0.0320 0.1229 0.0236
2009 -1.984 0.062 2.972 -0.0262 0.0884 0.0202
2010 -1.888 0.028 2.168 -0.0147 0.0560 0.0192
2015 -2.000 -0.000 1.632 -0.0125 0.0512 0.0170
2018 -2.103 -0.024 1.096 -0.0106 0.0470 0.0148
2019 -1.908 -0.027 0.345 -0.0040 0.0249 0.0122
2020 -1.215 -0.006 0.008 -0.0026 0.0050 0.0035
2030 -0.449 -0.000 0.000 -0.0000 0.0001 0.0000
2040 -0.000 -0.000 0.000 -0.0000 0.0000 0.0000
2050 -8.032 -2.066 17.239 0.0408 0.0779 -0.1581
2060 -9.120 -1.495 13.706 0.0409 0.0779 -0.1581
5000 -0.000 -0.000 -0.000 0.0000 0.0000 0.0000
5010 -0.002 -0.000 0.000 0.0001 0.0004 0.0004
5020 -1.106 -0.002 0.001 0.0001 0.0002 0.0004
5030 -1.611 -0.003 0.002 0.0001 0.0002 0.0004
5040 -0.006 0.001 -1.324 0.0002 0.0007 0.0006
5050 -0.013 2.209 -1.321 0.0006 0.0022 0.0009
5060 -0.014 2.657 -1.320 0.0007 0.0024 0.0009
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+TI1+PI+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.608 0.001 0.005 0.0007 0.0003 -0.0002
20 -2.113 0.002 0.006 0.0007 0.0004 -0.0003
30 -4.762 0.035 0.079 0.0014 0.0124 -0.0057
39 -5.675 0.070 0.552 0.0000 0.0295 -0.0129
40 -5.929 0.093 1.559 0.0001 0.0436 -0.0157
45 -5.528 0.086 3.746 0.0022 0.0484 -0.0202
48 -4.050 -0.245 11.078 0.0268 0.0494 -0.0351
49 -3.818 -0.002 12.101 0.0566 0.0441 -0.0362
50 -3.607 0.846 12.766 0.0843 0.0419 -0.0400
59 -3.051 1.730 13.072 0.1084 0.0324 -0.0452
60 -2.027 1.946 13.154 0.1201 0.0203 -0.0485
70 -1.077 1.763 13.081 0.1261 0.0191 -0.0489
73 -0.586 1.668 13.044 0.1262 0.0191 -0.0490
76 1.293 1.304 12.902 0.1265 0.0191 -0.0490
80 1.408 1.282 12.894 0.1265 0.0191 -0.0490
90 1.913 1.184 12.856 0.1266 0.0191 -0.0490
95 2.343 1.101 12.823 0.1293 0.0189 -0.0496

100 2.774 1.017 12.791 0.1320 0.0187 -0.0502
110 3.278 0.917 12.754 0.1321 0.0187 -0.0503
120 7.209 0.134 12.464 0.1327 0.0186 -0.0506
130 7.713 0.033 12.427 0.1328 0.0186 -0.0507
138 8.465 -0.123 12.372 0.1375 0.0176 -0.0563
139 9.546 -0.011 12.549 0.1493 0.0052 -0.0982
140 10.354 0.774 13.080 0.1323 0.0071 -0.1159
150 10.360 0.787 13.087 0.1322 0.0070 -0.1159
153 10.585 1.278 13.344 0.1322 0.0070 -0.1159
156 11.446 3.157 14.325 0.1318 0.0070 -0.1159
160 11.671 3.647 14.580 0.1316 0.0070 -0.1159
169 12.341 5.341 14.850 0.0552 0.0104 -0.0954
170 12.428 5.800 13.947 -0.0151 0.0197 -0.0833
175 12.074 5.269 10.394 -0.0560 0.0363 -0.0551
178 7.470 1.856 -0.175 -0.0861 0.2190 0.0289
179 6.023 1.488 -0.651 -0.0815 0.3501 0.0378
180 4.456 1.183 0.536 -0.0812 0.4815 0.0573
185 -0.002 -0.000 10.000 -0.0620 0.5851 0.0744
188 -5.320 -1.662 22.582 -0.0391 0.5569 0.0806
189 -6.978 -2.014 24.017 -0.0320 0.3909 0.0757
190 -8.467 -2.221 23.580 -0.0163 0.1990 0.0707
195 -10.150 -2.346 20.522 -0.0038 0.0828 0.0684

200 2.518 -0.000 0.437 0.0334 -0.2845 0.0533

208 14.272 2.126 -12.582 0.0814 -0.1025 0.0435

209 14.395 2.419 -13.055 0.1054 -0.0342 0.0527

210 14.332 2914 -13.353 0.1262 0.0229 0.0764

218 13.684 4.865 -13.958 0.1307 0.0904 0.0715

219 12.631 5.707 -14.017 0.1321 0.2061 0.1376

220 11.234 5.531 -13.109 0.1336 0.3306 0.1757
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+T1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 8.829 3.807 -9.710 0.1026 0.3669 0.1859
228 6.512 2.064 -6.319 0.0728 0.3565 0.1938
229 5.086 1.389 -5.500 0.0498 0.2707 0.2171
230 3.881 1.143 -6.080 0.0058 0.1649 0.2334
231 1.436 0.722 -11.401 -0.0458 0.0803 0.2529
232 1.401 0.709 -11.940 -0.0677 0.0592 0.2519
233 1.608 0.866 -12.430 -0.0842 0.0447 0.2476
235 1.835 0.990 -12.910 -0.1008 0.0386 0.2431
236 1.863 0.860 -13.438 -0.1235 0.0390 0.2419
240 1.604 -0.000 -15.083 -0.1408 0.0439 0.2475
248 -0.839 -5.434 -22.545 -0.2305 0.1454 0.2732
249 -1.152 -6.812 -23.066 -0.2925 0.2402 0.2518
250 -0.665 -8.248 -22.260 -0.3305 0.2887 0.2272
258 1.579 -10.766 -18.957 -0.3167 0.3712 0.2187
259 1.951 -12.024 -17.249 -0.2651 0.3974 0.1834
260 1.265 -13.028 -15.248 -0.2391 0.4493 0.1433
268 -3.810 -15.562 -6.024 -0.0730 0.4293 0.1149
269 -5.307 -16.004 -5.005 -0.0210 0.3031 0.0785
270 -6.558 -15.990 -5.556 0.0812 0.1596 0.0494
278 -7.667 -0.591 -24.006 0.2341 0.0055 0.0244
279 -8.196 0.163 -24.879 0.1883 0.0695 0.0357
280 -9.287 0.272 -24.895 0.1620 0.1180 0.0539
290 -10.546 -0.000 -24.276 0.1405 0.1213 0.0586
299 -13.393 -0.708 -22.982 0.0918 0.0968 0.0581
300 8.000 -0.000 10.000 0.2572 0.0052 -0.1527
301 -14.663 -0.616 -24.128 0.0439 -0.0839 0.0339
302 -14.413 -0.773 -23.148 0.0752 0.0121 0.0418
308 -9.580 0.998 -32.592 0.0963 -0.2003 -0.0801
309 -8.604 1.928 -33.290 0.1970 -0.2397 -0.1075
310 -7.720 3.240 -32.741 0.2929 -0.2614 -0.1518
315 -5.265 7.001 -27.994 0.3296 -0.2884 -0.1731
319 -2.647 10.762 -23.168 0.3039 -0.3153 -0.1737
320 -4.033 -0.000 11.739 0.0601 0.0441 -0.0350
321 -0.440 11.317 -20.182 0.2010 -0.2912 -0.1246
322 -1.623 11.457 -21.654 0.2382 -0.3056 -0.1559
328 0.821 10.718 -18.727 0.1671 -0.2875 -0.1125
329 2.188 10.591 -18.091 0.1404 -0.2497 -0.0835
330 3.419 10.877 -18.677 0.0777 -0.1927 -0.0766
338 7.306 11.812 -26.306 0.0072 -0.0489 0.0651
339 6.887 11.682 -27.210 -0.0101 0.0690 0.0932
340 5.766 11.203 -27.116 -0.0227 0.1784 0.1454
350 3.140 9.542 -25.000 -0.0188 0.2203 0.1705
355 0.690 7.812 -22.748 -0.0151 0.2401 0.1835
360 0.186 7.445 -22.269 -0.0151 0.2401 0.1836
363 -1.665 6.102 -20.511 -0.0150 0.2402 0.1836
366 -3.537 4.743 -18.733 -0.0150 0.2402 0.1836
370 -3.986 4.417 -18.307 -0.0150 0.2402 0.1836

379 -4.582 3.754 -17.040 -0.0138 0.2189 0.1811

131




CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+T1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -4.209 3.518 -15.761 -0.0108 0.1873 0.1801
388 -3.915 3.535 -15.361 -0.0105 0.1842 0.1796
389 -3.019 3.173 -14.397 -0.0057 0.1460 0.1671
390 -2.217 2.227 -13.995 0.0039 0.1240 0.1465
400 0.003 2.661 -1.304 0.0021 -0.0009 -0.0002
410 0.003 3.110 -1.300 0.0022 -0.0010 -0.0002
420 0.003 3.781 -1.283 0.0072 -0.0079 0.0003
429 0.024 4.761 -1.619 0.0215 -0.0165 -0.0021
430 0.126 5.254 -2.531 0.0291 -0.0345 -0.0055
438 0.970 5.836 -7.343 0.0295 -0.0531 -0.0003
439 1.201 5.541 -8.333 0.0230 -0.0673 0.0047
440 1.342 4.623 -8.803 0.0192 -0.0740 0.0106
448 1.505 0.935 -9.113 0.0281 -0.0883 0.0110
449 1.937 -0.001 -9.117 0.0483 -0.0875 0.0082
450 2.900 -0.374 -8.869 0.0593 -0.0881 0.0029
460 2913 -0.374 -8.864 0.0594 -0.0882 0.0028
463 3.404 -0.368 -8.693 0.0595 -0.0882 0.0028
466 5.787 -0.342 -7.862 0.0600 -0.0881 0.0027
470 6.278 -0.337 -7.691 0.0601 -0.0881 0.0026
478 7.626 -0.336 -7.228 0.0721 -0.0847 -0.0041
479 8.615 -0.008 -6.804 0.0817 -0.0778 -0.0351
480 9.199 0.872 -6.331 0.1061 -0.0776 -0.0624
490 9.203 0.885 -6.325 0.1062 -0.0776 -0.0624
493 9.324 1.376 -6.119 0.1062 -0.0775 -0.0625
496 9.789 3.255 -5.329 0.1065 -0.0773 -0.0627
500 9.910 3.745 -5.122 0.1066 -0.0772 -0.0627
508 11.303 8.756 -2.727 0.1350 -0.0516 -0.0753
509 11.991 9.584 -2.102 0.1540 -0.0498 -0.0794
510 13.067 9.678 -1.685 0.1609 -0.0396 -0.0779
519 13.976 9.126 -1.175 0.1700 -0.0215 -0.0777
520 14.324 8.331 -0.199 0.1873 -0.0053 -0.0786
525 14.371 3.066 6.624 0.1959 0.0045 -0.0577
528 14.416 0.588 9.870 0.1887 0.0011 -0.0477
529 14.470 0.299 11.100 0.1732 -0.0102 -0.0404
530 14.575 0.989 12.114 0.1577 -0.0180 -0.0261
534 14.253 1.966 12.645 0.1431 -0.0259 -0.0106
535 13.309 2.368 12.740 0.1356 -0.0375 0.0056
540 -4.109 -0.000 11.000 0.0791 0.0223 0.0750
548 -6.251 -0.700 11.277 0.0721 0.0408 0.0889
549 -7.301 -0.979 11.097 0.0617 0.0731 0.1137
550 -8.028 -0.963 10.276 0.0483 0.1024 0.1256
555 -10.532 -0.000 5.000 0.0466 0.1395 0.1582
558 -13.858 1.210 -0.262 0.0820 0.1781 0.1908
559 -14.979 1.318 -0.900 0.1328 0.2048 0.1848
560 -16.259 0.855 -0.497 0.1585 0.2056 0.1813
569 -17.501 0.552 0.531 0.1772 0.1913 0.1865
570 -18.596 1.212 1.549 0.2000 0.1776 0.1845
578 -20.279 3.530 3.414 0.1924 0.1371 0.1821
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DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+T1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -21.123 4.714 3.637 0.1199 0.1086 0.1614
580 -21.661 5.380 2.829 0.0283 0.0499 0.1435
589 -9.977 -1.854 -20.069 -0.0985 -0.3293 0.0954
590 -15.000 -0.000 -15.643 -0.1104 -0.2451 0.1047
591 -6.522 -1.807 -19.055 -0.0761 -0.4919 0.0962
592 -1.687 -0.000 -9.540 -0.0485 -0.4711 0.0939
593 1.105 0.787 -6.162 -0.0322 -0.2881 0.0990
594 2.248 0.858 -6.749 -0.0138 -0.1165 0.1039
595 -0.383 0.483 -7.172 -0.0411 -0.4394 0.0939
596 -2.030 0.541 -14.828 0.0250 0.4694 0.1045
597 -3.333 -0.000 -12.321 0.0268 0.4955 0.1062
598 -10.954 -2.095 -3.220 0.0365 0.4044 0.1166
599 -0.472 0.891 -15.990 0.0231 0.3398 0.1034
600 -28.264 -0.000 -20.580 -0.0033 0.0735 0.1439
601 0.908 0.976 -15.494 0.0166 0.1879 0.1048
602 -8.913 -2.045 -2.972 0.0333 0.4698 0.1154
603 -7.199 -1.668 -4.453 0.0324 0.5141 0.1117
604 -8.175 -2.047 -20.407 -0.0833 -0.4211 0.0968
610 -26.214 -1.532 -30.320 -0.0738 -0.1940 0.1592
618 -23.262 -2.560 -33.384 -0.0961 -0.2947 0.1640
619 -21.469 -2.730 -33.706 -0.1271 -0.4565 0.1578
620 -19.722 -2.357 -32.074 -0.1420 -0.6052 0.1529
630 -15.837 -0.000 -22.052 -0.1824 -0.6829 0.1522
638 -10.258 3.279 -6.758 -0.2406 -0.6767 0.1445
639 -9.686 3.466 -5.309 -0.2420 -0.6464 0.1401
640 -9.091 3.412 -3.933 -0.2380 -0.6217 0.1358
648 -6.894 2.738 0.879 -0.2518 -0.5736 0.1332
649 -5.076 2.045 2.538 -0.2142 -0.4883 0.1122
650 -3.073 1.120 2.312 -0.1937 -0.3708 0.0934
660 -1.018 -0.000 0.834 -0.1899 -0.3333 0.0926
670 10.003 -7.887 -12.699 -0.0808 -0.1192 0.0852
680 10.309 -8.087 -13.369 -0.0669 -0.1120 0.0845
688 13.412 -4.651 -22.560 0.2632 -0.1085 0.0714
689 13.705 -3.452 -22.871 0.3806 -0.1559 0.0575
690 13.776 -2.256 -21.954 0.4658 -0.1872 0.0349
698 13.422 2.457 -12.841 0.4721 -0.3152 -0.0063
699 13.795 3.128 -11.200 0.4193 -0.3263 -0.0527
700 14.589 3.203 -9.766 0.3900 -0.3488 -0.0997
710 17.199 1.997 -6.083 0.2901 -0.3489 -0.1311
713 17.634 1.772 -5.484 0.2898 -0.3487 -0.1312
716 19.443 0.833 -2.993 0.2884 -0.3479 -0.1315
720 19.877 0.607 -2.395 0.2881 -0.3476 -0.1316
729 20418 -0.093 -1.861 0.2746 -0.2605 -0.1551
730 20.244 -0.997 -2.298 0.2362 -0.2177 -0.1746
750 15.000 -0.000 -22.870 0.4014 -0.1455 0.0575
760 2.007 -0.000 -9.527 0.0465 -0.0875 0.0079
770 8.274 -0.000 -7.484 0.0766 -0.0778 -0.0406
913 -1.507 0.989 -14.020 0.0084 0.1079 0.1416
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+T1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -0.883 -0.000 -13.698 0.0338 0.0810 0.1072
915 -0.529 -0.586 -12.816 0.0631 0.0264 0.0819
916 -0.322 -0.000 -13.874 0.0337 0.0810 0.1072
1000 -0.000 -0.000 -100.373 0.0627 -0.0893 -0.1775
1010 -8.564 -0.000 -68.563 -0.0053 -0.0315 -0.1775
1020 0.000 -0.000 -36.772 -0.0413 0.2159 -0.1775
1030 20.976 -0.000 -5.000 0.1711 -0.1077 -0.1775
1040 19.802 -1.630 -2.867 0.2244 -0.1821 -0.1775
1048 13.619 -10.999 6.977 0.2577 -0.1510 -0.2254
1049 13.321 -11.472 7.296 0.2577 -0.1495 -0.2274
1050 12.930 -12.031 7.410 0.2576 -0.1499 -0.2301
1059 11.859 -12.788 7.242 0.2549 -0.1510 -0.2387
1060 10.800 -12.521 6.823 0.2524 -0.1495 -0.2517
1070 -1.047 -0.000 0.000 0.2524 -0.1517 -0.2899
1200 -0.360 -1.730 -8.704 0.0708 0.0056 0.0483
1220 -0.373 -1.507 -9.490 0.0711 0.0004 0.0514
1225 -0.387 -1.235 -10.444 0.0711 0.0054 0.0575
1227 -0.414 -1.011 -11.230 0.0699 0.0104 0.0648
1230 -0.459 -0.794 -12.016 0.0667 0.0163 0.0749
1240 0.509 -1.334 -9.449 0.0694 -0.0219 0.0484
1243 1.000 -1.240 -9.407 0.0694 -0.0221 0.0484
1246 2.879 -0.882 -9.238 0.0693 -0.0231 0.0482
1250 3.370 -0.788 -9.193 0.0693 -0.0234 0.0482
1255 8.401 -0.000 -7.774 0.0597 -0.1135 0.0288
1260 14.758 0.458 -3.819 0.0476 -0.1961 0.0134
1268 17.826 0.623 -1.243 0.0418 -0.2272 0.0152
1269 18.379 0.632 0.085 0.0370 -0.2699 0.0231
1270 17.678 0.549 1.479 0.0277 -0.3079 0.0284
1275 -1.728 -0.000 16.385 -0.0055 -0.3158 0.0632
1278 -4.238 0.049 18.440 -0.0063 -0.3007 0.0680
1279 -4.903 0.185 19.818 -0.0081 -0.2588 0.0715
1280 -4.332 0.480 21.097 -0.0093 -0.2133 0.0775
1290 0.436 1.975 24.680 -0.0074 -0.1666 0.0786
1300 2.070 2.478 25.704 -0.0067 -0.1507 0.0759
1308 2.865 2.715 26.166 -0.0064 -0.1430 0.0740
1309 3.917 2.574 26.627 0.0046 -0.1027 0.0593
1310 4.504 1.707 26.730 0.0158 -0.0836 0.0450
1318 4.592 1.198 26.698 0.0158 -0.0773 0.0438
1319 4.830 0.271 26.243 0.0151 -0.0571 0.0265
1320 5.004 -0.072 25.269 0.0105 -0.0198 0.0148
1330 5.097 -0.000 23.215 0.0052 -0.0049 0.0125
1338 4.390 -0.446 6.897 -0.0104 -0.0102 -0.0063
1339 4.882 -0.503 5.997 -0.0143 -0.0456 -0.0090
1340 5.920 -0.553 5.831 -0.0146 -0.0743 -0.0048
1348 20.446 -0.349 12.143 -0.0289 -0.1411 0.0038
1349 21.157 -0.306 13.103 -0.0276 -0.1606 -0.0048
1350 20.906 -0.205 14.317 -0.0310 -0.1806 -0.0084
1360 8.970 -0.000 30.632 0.0739 -0.1612 -0.0675
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DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+T1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 3.716 -6.404 41.960 0.1898 -0.0646 -0.1086
1369 3.959 -7.341 42.959 0.2129 -0.0120 -0.1191
1370 4.920 -8.160 43.292 0.2242 0.0416 -0.1333
1378 21.303 -16.780 35.315 0.3149 0.1897 -0.1262
1379 21.931 -16.747 34.159 0.3235 0.2159 -0.1204
1380 21.466 -15.682 32.857 0.3402 0.2388 -0.1159
1390 10.000 -0.000 21.526 0.3446 0.2644 -0.1159
1400 6.170 4.904 17.860 0.3352 0.2644 -0.1159
1403 5.657 5.554 17.370 0.3352 0.2644 -0.1159
1406 3.694 8.043 15.491 0.3352 0.2644 -0.1159
1410 3.181 8.693 15.000 0.3352 0.2644 -0.1159
1420 4.882 -0.000 5.000 -0.0143 -0.0772 -0.0456
1430 25918 -0.000 13.103 0.0300 -0.1422 -0.0048
1440 -0.527 -0.589 -12.802 0.0632 0.0262 0.0818
1480 0.424 -0.520 -12.046 0.0623 0.0020 0.0812
1483 0.859 -0.380 -12.049 0.0622 0.0019 0.0813
1486 2.668 0.202 -12.061 0.0620 0.0014 0.0814
1490 3.102 0.342 -12.063 0.0620 0.0013 0.0814
1500 8.316 1.719 -11.477 0.0359 -0.0545 0.0347
1508 18.344 0.513 -7.839 -0.0144 -0.1226 -0.0730
1509 18.961 -0.010 -7.446 -0.0235 -0.1401 -0.0879
1510 18.989 -0.832 -7.190 -0.0378 -0.1501 -0.0998
1513 17.737 -3.892 -6.664 -0.0491 -0.1705 -0.1053
1514 17.231 -4.539 -6.213 -0.0612 -0.1776 -0.1088
1515 16.583 -4.644 -5.423 -0.0739 -0.1900 -0.1113
1520 7.470 -0.000 6.549 -0.1153 -0.1717 -0.1017
1530 -0.347 -1.880 -8.145 0.0708 0.0058 0.0481
1540 -0.335 -2.029 -7.586 0.0707 0.0059 0.0480
1550 -0.008 -3.555 -0.133 0.0277 -0.0042 0.0083
1560 -1.435 -4.690 9.045 0.0330 -0.0711 0.0373
1570 -1.584 -4.759 9.605 0.0330 -0.0712 0.0374
1580 -0.000 0.000 0.000 0.0000 -0.0000 -0.0000
1590 -1.735 -4.829 10.164 0.0330 -0.0713 0.0375
1600 -1.967 -4.930 10.990 0.0318 -0.0789 0.0429
1608 -2.558 -5.119 12.608 0.0277 -0.1040 0.0633
1609 -2.616 -5.097 13.478 0.0145 -0.1460 0.0786
1610 -2.088 -4.846 14.241 0.0048 -0.1807 0.1070
1620 -2.078 -4.842 14.249 0.0048 -0.1808 0.1071
1623 -1.643 -4.658 14.559 0.0048 -0.1809 0.1072
1626 0.165 -3.891 15.853 0.0047 -0.1811 0.1074
1630 0.600 -3.706 16.165 0.0047 -0.1811 0.1075
1640 8.766 -0.000 22.022 -0.0170 -0.1637 0.0983
1648 14.378 1.626 24.900 -0.0319 -0.0830 0.0509
1649 15.133 1.442 25.084 -0.0195 -0.0248 0.0277
1650 15.474 0.752 25.130 -0.0061 0.0061 0.0073
1658 15.473 -2.793 25.167 0.0060 0.1086 -0.0033
1659 15.299 -3.482 24.825 0.0298 0.1399 -0.0180
1660 14.791 -3.655 24.066 0.0561 0.1995 -0.0314
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DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+TI1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 2.996 -0.000 13.466 0.1005 0.3333 -0.0134
1678 -15.067 5.423 -0.975 0.0834 0.2492 0.0112
1679 -15.406 5.655 -1.939 0.0720 0.1962 0.0099
1680 -14.900 5.762 -2.708 0.0657 0.1428 0.0085
1685 -8.824 5.839 -5.117 0.0271 0.0651 -0.0107
1688 -6.615 5.682 -5.597 0.0131 0.0462 -0.0232
1689 -6.217 5.638 -5.581 0.0111 0.0343 -0.0282
1690 -5.866 5.591 -5.399 0.0083 0.0233 -0.0300
1699 -5.374 5.225 -4.921 -0.0048 0.0024 -0.0343
1700 -5.275 4.490 -4.667 -0.0237 -0.0085 -0.0403
1710 -5.420 3.601 -4.575 -0.0282 -0.0142 -0.0406
1713 -5.489 3.166 -4.526 -0.0282 -0.0143 -0.0406
1716 -5.780 1.357 -4.324 -0.0284 -0.0145 -0.0405
1720 -5.849 0.923 -4.275 -0.0284 -0.0146 -0.0405
1729 -5.970 0.251 -3.884 -0.0393 -0.0180 -0.0308
1730 -6.066 0.082 -3.120 -0.0495 -0.0256 -0.0261
1740 -6.148 0.235 -2.355 -0.0517 -0.0279 -0.0206
1743 -6.196 0.324 -1.920 -0.0518 -0.0279 -0.020s
1746 -6.586 1.048 1.613 -0.0518 -0.0279 -0.0200
1750 -6.634 1.137 2.047 -0.0517 -0.0278 -0.0199
1758 -6.693 1.247 2.592 -0.0489 -0.0255 -0.0160
1759 -6.753 1.063 3.347 -0.0267 -0.0072 -0.0042
1760 -6.736 0.372 3.680 -0.0014 0.0055 0.0182
1768 -6.606 -1.053 3.657 0.0085 0.0166 0.0295
1769 -6.188 -1.709 3.577 0.0286 0.0288 0.0593
1770 -5.393 -1.794 3.428 0.0395 0.0470 0.0859
1780 -5.383 -1.790 3.426 0.0396 0.0471 0.0860
1783 -4.948 -1.642 3.345 0.0396 0.0471 0.0860
1786 -3.140 -1.026 3.007 0.0398 0.0472 0.0861
1790 -2.705 -0.878 2.926 0.0399 0.0472 0.0861
1799 -2.048 -0.596 2.495 0.0423 0.0466 0.0754
1800 -1.877 -0.388 1.728 0.0425 0.0403 0.0668
1808 -1.976 -0.279 1.097 0.0417 0.0383 0.0604
1809 -1.773 -0.117 0.347 0.0234 0.0245 0.0449
1810 -1.082 -0.016 0.008 0.0062 0.0049 0.0092
1820 -0.449 -0.000 0.000 0.0001 0.0001 0.0001
1830 0.000 -0.000 0.000 0.0000 0.0000 0.0000
1840 -8.369 5.650 -5.117 0.0270 0.0651 -0.0107
1850 -9.278 6.028 -5.117 0.0271 0.0651 -0.0107
1858 1.889 7.524 21.788 -0.1255 0.0108 -0.0894
1859 2.287 7.761 22.447 -0.1169 0.0651 -0.0910
1860 3.098 7.635 22.478 -0.1117 0.1187 -0.0937
1865 8.160 5.648 19.364 -0.0866 0.1870 -0.1114
1868 13.553 2.963 14.900 -0.0603 0.2243 -0.1358
1869 13.997 2.505 13.959 -0.0564 0.2322 -0.1394
1870 13.630 2.196 12.971 -0.0462 0.2366 -0.1394
1880 2.892 1.423 1.037 0.0111 0.2038 -0.1687
1888 -0.359 1.698 -3.344 0.0175 0.1696 -0.1794
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DISPLACEMENTS REPORT: Nodal Movements
CASE 12 (OPE) W+TI1+P1+H+U2+U3

Node DX mm DY mm DZ mm RX deg. RY dep. RZ dep.
1889 -1.094 1.957 -3.883 0.0162 0.1400 -0.1812
1890 -1.959 2.492 -3.826 0.0149 0.1133 -0.1835
1898 -4.578 4.390 -2.735 0.0094 0.1018 -0.1811
1899 -5.496 4.593 -2.461 0.0067 0.1019 -0.1705
1900 -6.253 4.074 -2.349 -0.0031 0.1053 -0.1563
1910 -7.059 2.743 -2.319 -0.0108 0.1073 -0.1494
1913 -7.315 2.309 -2.301 -0.0109 0.1073 -0.1494
1916 -8.382 0.500 -2.222 -0.0112 0.1074 -0.1491
1920 -8.638 0.065 -2.203 -0.0114 0.1074 -0.1491
1929 -8.899 -0.596 -1.809 -0.0628 0.1145 -0.1270
1930 -8.703 -0.634 -1.001 -0.1145 0.1244 -0.1148
1940 -8.281 -0.224 -0.148 -0.1263 0.1262 -0.1060
1950 -8.057 -0.000 0.301 -0.1264 0.1262 -0.1060
1953 -7.840 0.217 0.735 -0.1265 0.1263 -0.1059
1956 -6.186 1.877 4.047 -0.1267 0.1265 -0.1052
1960 -5.968 2.094 4.482 -0.1267 0.1266 -0.1051
1968 -5.354 2.681 5.679 -0.1168 0.1333 -0.0929
1969 -5.047 2.666 6.499 -0.0763 0.1563 -0.0771
1970 -5.034 2.025 6.944 -0.0344 0.1714 -0.0491
1978 -5.257 0.733 7.080 -0.0225 0.1824 -0.0375
1979 -5.026 -0.000 6.891 -0.0043 0.1941 -0.0083
1980 -4.312 -0.280 6.320 0.0029 0.2077 0.0169
1990 -4.302 -0.279 6.312 0.0029 0.2077 0.0169
1993 -3.867 -0.250 5.955 0.0030 0.2077 0.0170
1996 -2.058 -0.127 4.469 0.0031 0.2076 0.0171
2000 -1.624 -0.098 4.113 0.0031 0.2076 0.0171
2009 -1.133 -0.042 3.263 0.0050 0.1790 0.0155
2010 -1.290 -0.009 2.353 0.0036 0.1412 0.0119
2015 -1.583 -0.000 1.816 0.0026 0.1343 0.0097
2018 -1.861 0.002 1.280 0.0015 0.1269 0.0074
2019 -1.860 0.005 0.455 -0.0016 0.0761 0.0032
2020 -1.214 0.003 0.028 -0.0014 0.0162 -0.0003
2030 -0.449 0.000 0.000 -0.0000 0.0002 -0.0000
2040 0.000 0.000 0.000 -0.0000 0.0000 -0.0000
2050 9.465 6.252 21.130 -0.0866 0.1870 -0.1114
2060 6.854 5.043 17.597 -0.0865 0.1870 -0.1114
5000 0.000 0.000 0.000 0.0000 0.0000 -0.0000
5010 0.001 0.000 0.004 0.0007 0.0001 -0.0002
5020 -1.103 0.001 0.004 0.0007 0.0003 -0.0002
5030 -1.608 0.001 0.005 0.0007 0.0003 -0.0002
5040 0.001 0.004 -1.321 0.0010 -0.0001 -0.0002
5050 0.002 2.212 -1.307 0.0019 -0.0007 -0.0002
5060 0.003 2.661 -1.304 0.0021 -0.0009 -0.0002
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DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.608 0.001 -0.002 -0.0006 0.0002 -0.0003
20 -2.112 0.002 -0.002 -0.0006 0.0002 -0.0003
30 -4.762 0.039 -0.007 -0.0002 0.0017 -0.0063
39 -5.697 0.080 0.414 -0.0018 0.0155 -0.0136
40 -6.000 0.112 1.398 -0.0017 0.0321 -0.0163
45 -5.692 0.120 3.584 0.0007 0.0385 -0.0204
48 -4.419 -0.223 10.912 0.0302 0.0449 -0.0345
49 -4.199 -0.002 11.946 0.0660 0.0426 -0.0362
50 -3.987 0.827 12.659 0.1024 0.0419 -0.0409
59 -3.428 1.709 13.052 0.1372 0.0305 -0.0463
60 -2.402 1.922 13.197 0.1555 0.0145 -0.0494
70 -1.452 1.735 13.146 0.1658 0.0126 -0.0496
73 -0.961 1.639 13.121 0.1659 0.0125 -0.0496
76 0.918 1.270 13.028 0.1664 0.0124 -0.0496
80 1.033 1.248 13.023 0.1664 0.0124 -0.0496
90 1.537 1.149 12.998 0.1665 0.0124 -0.0496
95 1.968 1.065 12.978 0.1712 0.0111 -0.0498

100 2.399 0.980 12.960 0.1759 0.0098 -0.0501

110 2.903 0.880 12.941 0.1760 0.0098 -0.0501

120 6.834 0.100 12.791 0.1770 0.0095 -0.0504
130 7.338 -0.000 12.772 0.1771 0.0095 -0.0504
138 8.090 -0.156 12.748 0.1853 0.0079 -0.0542
139 9.150 -0.007 13.049 0.2033 -0.0073 -0.0764
140 9.843 0.821 13.834 0.2008 -0.0079 -0.0778
150 9.847 0.834 13.844 0.2008 -0.0079 -0.0778
153 9.998 1.325 14.234 0.2008 -0.0079 -0.0778
156 10.576 3.204 15.725 0.2005 -0.0078 -0.0777
160 10.726 3.694 16.114 0.2003 -0.0078 -0.0776
169 11.151 5.487 16.800 0.1146 0.0007 -0.0461
170 11.182 6.144 15.984 0.0307 0.0152 -0.0295
175 10.883 6.186 12.434 -0.0195 0.0322 0.0068

178 6.791 3.971 1.874 -0.0612 0.1926 0.1150
179 5.475 3.558 1.338 -0.0579 0.3033 0.1272

180 3.994 2.940 2.299 -0.0589 0.4051 0.1529
185 -0.465 0.022 10.000 -0.0379 0.4500 0.1746
188 -5.784 -3.779 19.061 -0.0128 0.3821 0.1840
189 -7.194 -4.484 19.875 -0.0058 0.2444 0.1816
190 -8.210 -4.758 19.228 0.0103 0.0934 0.1777
195 -8.771 -4.555 16.164 0.0236 0.0024 0.1782

200 6.513 -0.000 -3.949 0.0597 -0.2991 0.1814

208 20.056 3.113 -16.984 0.0877 -0.1712 0.1835

209 20.279 3.412 -17.458 0.1052 -0.1198 0.1908

210 20.219 3.900 -17.760 0.1205 -0.0764 0.2093

218 19.434 5.815 -18.404 0.1244 -0.0256 0.2070

219 18.380 6.447 -18.686 0.1284 0.0639 0.2589

220 17.021 5.827 -18.375 0.1313 0.1614 0.2908
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DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 14.615 3.010 -16.637 0.1113 0.1919 0.3009
228 12.298 0.211 -14.839 0.0919 0.1888 0.3096
229 11.101 -0.864 -14.599 0.0751 0.1361 0.3319
230 10.326 -1.168 -15.370 0.0442 0.0693 0.3462
231 9.482 -0.613 -20.695 0.0073 0.0215 0.3715
232 9.552 -0.464 -21.214 -0.0093 0.0135 0.3719
233 9.828 -0.063 -21.660 -0.0212 0.0105 0.3702
235 10.103 0.317 -22.107 -0.0335 0.0142 0.3682
236 10.172 0.380 -22.626 -0.0515 0.0229 0.3682
240 10.000 -0.000 -24.273 -0.0659 0.0325 0.3753
248 7.722 -2.982 -31.740 -0.1373 0.1414 0.4077
249 7.641 -3.982 -32.424 -0.1837 0.2325 0.3887
250 8.666 -5.241 -32.054 -0.2101 0.2781 0.3695
258 12.344 -7.759 -29.964 -0.1961 0.3573 0.3653
259 13.287 -9.257 -28.720 -0.1523 0.3843 0.3416
260 12.854 -10.880 -26.937 -0.1319 0.4394 0.3135
268 7.778 -16.940 -17.802 0.0137 0.4357 0.2946
269 6.241 -17.945 -16.710 0.0584 0.3384 0.2665
270 4.797 -17.954 -17.190 0.1473 0.2254 0.2426
278 -3.705 1.338 -35.642 0.2881 0.1188 0.2406
279 -4.650 1.969 -36.345 0.2479 0.1765 0.2519
280 -5.904 1.357 -35.974 0.2244 0.2165 0.2714
290 -7.163 -0.000 -34.871 0.2058 0.2172 0.2767
299 -10.010 -3.166 -32.537 0.1637 0.1844 0.2752
300 8.000 -0.000 10.000 0.2968 -0.0073 -0.1121
301 -11.615 -3.772 -33.289 0.1325 -0.0361 0.2373
302 -11.147 -3.919 -32.405 0.1525 0.0807 0.2510
308 -7.541 1.371 -41.750 0.2250 -0.1869 0.1033
309 -6.862 2.845 -42.212 0.3595 -0.2438 0.0683
310 -6.602 4.428 -40.985 0.4870 -0.2746 0.0126
315 -6.547 8.188 -33.213 0.5378 -0.3192 -0.0147
319 -6.249 11.948 -25.293 0.5065 -0.3638 -0.0201
320 -4.412 -0.000 11.520 0.0707 0.0426 -0.0345
321 -4.840 13.288 -21.024 0.3765 -0.3430 0.0212
322 -5.793 12.877 -22.970 0.4233 -0.3549 -0.0073
328 -3.579 13.413 -19.303 0.3321 -0.3398 0.0332
329 -2.136 14.074 -18.478 0.2934 -0.2944 0.0576
330 -0.763 15.106 -19.001 0.2067 -0.2234 0.0597
338 3.661 19.416 -26.623 0.1073 -0.0529 0.2116
339 3.224 19.416 -27.514 0.0826 0.0819 0.2431
340 2.076 18.506 -27.345 0.0670 0.2008 0.2989
350 -0.551 15.250 -25.000 0.0672 0.2367 0.3230
355 -3.000 12.056 -22.646 0.0675 0.2481 0.3319
360 -3.505 11.394 -22.151 0.0675 0.2481 0.3319
363 -5.356 8.966 -20.336 0.0675 0.2482 0.3319
366 -7.228 6.510 -18.498 0.0675 0.2483 0.3317
370 -7.676 5.922 -18.058 0.0675 0.2483 0.3316
379 -8.244 4.619 -16.734 0.0608 0.2424 0.3069
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DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+T1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -7.751 3.940 -15.410 0.0514 0.2270 0.2937
388 -7.392 3.859 -15.010 0.0510 0.2253 0.2903
389 -6.157 3.283 -14.131 0.0449 0.1949 0.2705
390 -4.924 2.265 -13.894 0.0411 0.1735 0.2305
400 0.001 2.653 -1.342 -0.0015 0.0023 -0.0002
410 0.001 3.101 -1.345 -0.0015 0.0026 -0.0002
420 0.002 3.772 -1.354 -0.0023 0.0162 0.0001
429 -0.056 4.723 -1.755 0.0029 0.0354 0.0119
430 -0.291 5.151 -2.698 0.0167 0.0757 0.0232
438 -2.184 5.663 -7.516 0.0395 0.1241 0.0264
439 -2.701 5.467 -8.559 0.0669 0.1674 0.0160
440 -2.941 4.633 -9.255 0.0894 0.1881 0.0060
448 -2.850 0.944 -10.622 0.0925 0.2390 0.0059
449 -2.436 -0.000 -11.355 0.0917 0.2562 0.0040
450 -1.479 -0.384 -12.531 0.0941 0.2905 0.0016
460 -1.466 -0.384 -12.547 0.0940 0.2907 0.0015
463 -0.975 -0.381 -13.110 0.0939 0.2907 0.0015
466 1.408 -0.366 -15.852 0.0936 0.2911 0.0015
470 1.899 -0.363 -16.416 0.0936 0.2911 0.0015
478 3.247 -0.362 -17.983 0.0861 0.2956 -0.0024
479 4.221 -0.007 -18.996 0.0758 0.3088 -0.0213
480 4.732 0.899 -19.223 0.0644 0.3141 -0.0380
490 4.734 0.913 -19.220 0.0644 0.3141 -0.0381
493 4.808 1.404 -19.095 0.0644 0.3142 -0.0381
496 5.091 3.282 -18.618 0.0644 0.3142 -0.0382
500 5.166 3.773 -18.493 0.0644 0.3142 -0.0382
508 6.023 8.783 -17.060 0.0854 0.3208 -0.0471
509 6.604 9.655 -17.183 0.1135 0.3148 -0.0512
510 7.637 9.855 -18.165 0.1282 0.3076 -0.0499
519 9.066 9.452 -18.926 0.1414 0.3046 -0.0517
520 10.595 8.788 -18.446 0.1666 0.2980 -0.0544
525 18.437 3.940 -11.625 0.1842 0.2814 -0.0314
528 21.977 1.601 -8.379 0.1783 0.2696 -0.0205
529 22.979 1.350 -7.165 0.1632 0.2496 -0.0107
530 23.368 2.056 -6.188 0.1479 0.2380 0.0057
534 22.927 2.984 -5.301 0.1318 0.2266 0.0200
535 21.937 3.275 -4.288 0.1226 0.2077 0.0335
540 4.517 -0.000 8.991 0.0694 0.1904 0.0645
548 2.374 -0.578 10.607 0.0629 0.1910 0.0717
549 1.125 -0.785 10.931 0.0549 0.1910 0.0873
550 0.013 -0.747 10.277 0.0420 0.1913 0.0959
555 -4.017 -0.000 5.000 0.0289 0.1970 0.1168
558 -8.231 0.598 -0.269 0.0383 0.2068 0.1377
559 -9.418 0.574 -0.888 0.0642 0.2126 0.1355
560 -10.702 0.177 -0.486 0.0780 0.2042 0.1339
569 -11.865 0.060 0.392 0.0861 0.1882 0.1353
570 -12.763 0.801 1.029 0.0958 0.1765 0.1317
578 -13.960 3.120 1.922 0.0906 0.1481 0.1294
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DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -14.639 4.171 1.804 0.0467 0.1281 0.1147
580 -15.214 4.634 0.899 -0.0078 0.0874 0.1023
589 -12.912 -1.389 -22.022 -0.0742 -0.1445 0.0701
590 -15.000 -0.000 -17.592 -0.0817 -0.0953 0.0763
591 -10.583 -1.361 -22.236 -0.0572 -0.2397 0.0718
592 -5.748 -0.000 -17.686 -0.0364 -0.2121 0.0716
593 -3.329 0.608 -16.552 -0.0234 -0.0589 0.0783
594 -2.989 0.674 -17.483 -0.0085 0.0825 0.0833
595 -4.444 0.370 -16.646 -0.0308 -0.1850 0.0721
596 -13.816 0.490 -25.010 0.0233 0.5547 0.0944
597 -15.120 -0.000 -22.082 0.0251 0.5747 0.0967
598 -23.069 -1.934 -11.528 0.0335 0.4630 0.1103
599 -12.099 0.801 -26.538 0.0222 0.4520 0.0910
600 -43.657 -0.000 -28.889 -0.0040 0.1067 0.1437
601 -10.239 0.867 -26.232 0.0169 0.3302 0.0910
602 -20.801 -1.884 -11.375 0.0308 0.5326 0.1085
603 -18.986 -1.532 -13.102 0.0303 0.5828 0.1034
604 -11.872 -1.537 -22.688 -0.0628 -0.1995 0.0714
610 -42.465 -1.553 -38.626 -0.0756 -0.1835 0.1625
618 -39.593 -2.613 -41.689 -0.0999 -0.2923 0.1684
619 -37.786 -2.796 -42.001 -0.1339 -0.4664 0.1618
620 -36.019 -2.420 -40.310 -0.1502 -0.6239 0.1569
630 -32.133 -0.000 -30.000 -0.1950 -0.6973 0.1562
638 -26.555 3.372 -14.578 -0.2594 -0.6753 0.1499
639 -25.980 3.572 -13.129 -0.2608 -0.6399 0.1471
640 -25.376 3.532 -11.747 -0.2561 -0.6116 0.1447
648 -23.123 2914 -6.897 -0.2726 -0.5578 0.1443
649 -21.301 2.224 -5.233 -0.2335 -0.4669 0.1266
650 -19.379 1.241 -5.464 -0.2140 -0.3406 0.1086
660 -17.509 -0.000 -6.942 -0.2109 -0.3000 0.1107
670 -8.528 -8.931 -20.475 -0.0946 -0.0856 0.1305
680 -8.310 -9.166 -21.145 -0.0791 -0.0807 0.1322
688 -5.014 -5.346 -30.332 0.3015 -0.1616 0.1673
689 -4.633 -4.008 -30.580 0.4414 -0.2427 0.1499
690 -4.718 -2.733 -29.465 0.5430 -0.2869 0.1286
698 -6.792 1.979 -18.858 0.5451 -0.4817 0.0757
699 -6.618 2.726 -16.828 0.4788 -0.5025 0.0034
700 -5.879 2918 -14.802 0.4437 -0.5450 -0.0717
710 -3.270 1.892 -9.005 0.3130 -0.5575 -0.1228
713 -2.835 1.680 -8.047 0.3126 -0.5574 -0.1230
716 -1.026 0.799 -4.064 0.3108 -0.5564 -0.1235
720 -0.592 0.587 -3.108 0.3104 -0.5561 -0.1236
729 -0.052 -0.108 -2.034 0.2916 -0.4480 -0.1593
730 -0.252 -1.021 -2.289 0.2433 -0.3933 -0.1861
750 -2.512 -0.000 -30.580 0.4662 -0.2432 0.1499
760 -2.401 -0.000 -12.156 0.0917 0.2562 0.0041
770 4.024 -0.000 -19.609 0.0680 0.3088 -0.0230
913 -3.820 1.026 -14.093 0.0419 0.1626 0.2186
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CAESAR Ii Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -2.860 -0.000 -13.870 0.0519 0.1359 0.1640
915 -2.221 -0.630 -13.011 0.0692 0.0909 0.1248
916 -2.000 -0.000 -14.141 0.0518 0.1359 0.1642
1000 -0.000 -0.000 -100.471 0.0626 -0.0466 -0.1895
1010 -4.445 -0.000 -68.649 -0.0051 -0.0159 -0.1895
1020 0.000 -0.000 -36.826 -0.0420 0.1103 -0.1895
1030 1.793 -0.000 -5.000 0.1735 -0.2730 -0.1895
1040 -0.726 -1.655 -2.870 0.2292 -0.3477 -0.1895
1048 -11.561 -11.172 6.973 0.2611 -0.2357 -0.2388
1049 -11.984 -11.650 7.291 0.2612 -0.2232 -0.2393
1050 -12.473 -12.213 7.402 0.2611 -0.2146 -0.2387
1059 -13.670 -12.969 7.166 0.2548 -0.1998 -0.2416
1060 -14.766 -12.694 6.641 0.2487 -0.1777 -0.2543
1070 -26.612 -0.000 -0.000 0.2487 -0.1290 -0.2943
1200 -1.052 -1.777 -8.897 0.0669 0.0574 0.0620
1220 -1.237 -1.566 -9.684 0.0683 0.0613 0.0653
1225 -1.477 -1.301 -10.638 0.0700 0.0673 0.0766

1227 -1.695 -1.079 -11.425 0.0709 0.0751 0.0899
1230 -1.944 -0.854 -12.211 0.0708 0.0868 0.1086
1240 -0.354 -1.358 -9.896 0.0666 0.0591 0.0553
1243 0.137 -1.251 -10.010 0.0666 0.0590 0.0552
1246 2.015 -0.843 -10.448 0.0665 0.0588 0.0548

1250 2.506 -0.736 -10.562 0.0665 0.0588 0.0547

1255 7.537 -0.000 -11.452 0.0570 0.0282 0.0218

1260 13.893 0.254 -11.507 0.0450 -0.0276 0.0047

1268 16.962 0.313 -10.977 0.0393 -0.0607 0.0065

1269 17.762 0.294 -10.258 0.0344 -0.1150 0.0i50

1270 17.618 0.210 -9.099 0.0247 -0.1664 0.0207

1275 5.898 -0.000 5.806 -0.0163 -0.1865 0.0592

1278 4.448 0.145 7.860 -0.0189 -0.1688 0.0645

1279 4.291 0.331 9.025 -0.0244 -0.1191 0.0692

1280 5.085 0.648 9.762 -0.0274 -0.0648 0.0767

1290 9.853 2.131 10.445 -0.0304 -0.0062 0.0779

1300 11.486 2.628 10.416 -0.0315 0.0156 0.0749

1308 12.281 2.861 10.351 -0.0320 0.0267 0.0728

1309 13.330 2.714 10.177 -0.0172 0.0854 0.0570

1310 13.906 1.843 10.053 -0.0018 0.1141 0.0421

1318 13.989 1.334 10.057 -0.0017 0.1237 0.0409

1319 13.887 0.382 9.665 0.0006 0.1539 0.0188

1320 13.214 -0.006 8.712 0.0012 0.2114 0.0023

1330 11.389 -0.000 6.658 -0.0018 0.2359 0.0008

1338 -7.674 -0.531 -9.653 -0.0089 0.3261 -0.0110

1339 -8.509 -0.589 -11.113 -0.0127 0.3269 -0.0131

1340 -8.049 -0.648 -12.668 -0.0127 0.2907 -0.0072

1348 6.477 -0.462 -25.041 -0.0285 0.1253 0.0046

1349 7.554 -0.416 -24.999 -0.0274 0.0586 -0.0040

1350 8.037 -0.313 -24.103 -0.0316 -0.0068 -0.0074

1360 2.832 -0.000 -7.785 0.0717 -0.1188 -0.0669
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CAESAR I Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+T1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -2.115 -6.305 3.541 0.1876 -0.0906 -0.1082
1369 -2.014 -7.233 4.606 0.2107 -0.0635 -0.1187
1370 -1.147 -8.047 5.184 0.2219 -0.0354 -0.1329
1378 15.234 -16.650 4.602 0.3123 0.0544 -0.1260
1379 16.070 -16.620 3.950 0.3210 0.0845 -0.1202
1380 16.087 -15.565 2.851 0.3376 0.1136 -0.1157
1390 10.000 -0.000 -8.475 0.3420 0.1467 -0.1157
1400 7.874 4.866 -12.140 0.3326 0.1467 -0.1157
1403 7.590 5.511 -12.631 0.3326 0.1467 -0.1157
1406 6.500 7.980 -14.509 0.3326 0.1467 -0.1157
1410 6.215 8.625 -15.000 0.3326 0.1467 -0.1157
1420 -8.508 -0.000 -5.000 -0.0127 0.4512 -0.0521
1430 5.569 -0.000 -24.999 0.0350 0.0634 -0.0040
1440 -2.216 -0.634 -12.997 0.0692 0.0908 0.1245
1480 -1.061 -0.463 -12.560 0.0714 0.1109 0.1142
1483 -0.626 -0.267 -12.751 0.0714 0.1111 0.1142
1486 1.183 0.550 -13.549 0.0714 0.1119 0.1143
1490 1.617 0.747 -13.741 0.0714 0.1121 0.1143
1500 6.831 2.781 -16.841 0.0749 0.1766 0.0662
1508 16.859 2.856 -23.708 0.0816 0.1346 -0.0391
1509 17.516 2.431 -24.121 0.0717 0.0935 -0.0524
1510 17.647 1.651 -24.401 0.0590 0.0711 -0.0626
1513 16.856 -1.409 -25.065 0.0471 0.0087 -0.0660
1514 16.656 -2.161 -24.874 0.0244 -0.0130 -0.0746
1515 16.468 -2.488 -24.179 -0.0017 -0.0547 -0.0833
1520 10.849 -0.000 -12.210 -0.0975 -0.1576 -0.0602
1530 -0.932 -1.918 -8.338 0.0668 0.0573 0.0619
1540 -0.811 -2.059 -7.779 0.0668 0.0571 0.0618
1550 0.126 -3.557 -0.312 0.0377 0.0099 0.0209
1560 0.070 -5.055 8.858 0.0446 -0.0044 0.0515
1570 0.061 -5.149 9.417 0.0446 -0.0044 0.0516
1580 -0.000 -0.000 -0.000 0.0000 0.0000 0.0000
1590 0.052 -5.243 9.977 0.0446 -0.0044 0.0516
1600 0.040 -5.380 10.802 0.0442 -0.0012 0.0573
1608 0.075 -5.658 12.419 0.0430 0.0147 0.0788
1609 0.463 -5.669 13.085 0.0352 0.0547 0.0934
1610 1.257 -5.403 13.164 0.0282 0.0963 0.1215
1620 1.267 -5.398 13.160 0.0282 0.0965 0.1215
1623 1.702 -5.189 12.994 0.0282 0.0966 0.1216
1626 3.510 -4.318 12.302 0.0282 0.0970 0.1219
1630 3.945 -4.109 12.136 0.0282 0.0971 0.1220
1640 12.110 -0.000 7.913 0.0289 0.1581 0.1068
1648 17.722 1.768 4.031 0.0294 0.1939 0.0570
1649 18.486 1.603 3.415 0.0350 0.2157 0.0357
1650 18.853 0.923 3.048 0.0417 0.2273 0.0174
1658 19.002 -2.622 2.434 0.0476 0.2640 0.0076
1659 18.701 -3.273 1.992 0.0575 0.2750 0.0024
1660 17.897 -3.391 1.207 0.0686 0.2946 -0.0015
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CAESAR |1 Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 5.102 -0.000 -9.395 0.0818 0.2900 0.0119
1678 -6.086 3.410 -23.837 0.0235 0.0613 0.0301
1679 -5.859 3.475 -24.562 -0.0011 -0.0173 0.0250
1680 -5.094 3.528 -24.692 -0.0144 -0.0952 0.0190
1685 0.983 3.782 -20.896 -0.0902 -0.2094 -0.0079
1688 3.191 3.630 -18.945 -0.1180 -0.2349 -0.0250
1689 3.503 3.622 -18.497 -0.1223 -0.2495 -0.0325
1690 3.608 3.686 -17.946 -0.1281 -0.2627 -0.0347
1699 3.517 3.590 -16.725 -0.1505 -0.2900 -0.0406
1700 3.346 2.972 -15.798 -0.1813 -0.3052 -0.0536
1710 3.151 2.083 -15.146 -0.1884 -0.3116 -0.0563
1713 3.054 1.648 -14.822 -0.1885 -0.3116 -0.0563
1716 2.651 -0.161 -13.474 -0.1886 -0.3119 -0.0564
1720 2.554 -0.595 -13.150 -0.1886 -0.3119 -0.0564
1729 2.025 -1.088 -12.319 -0.1881 -0.3189 -0.0574
1730 1.038 -0.859 -11.386 -0.1823 -0.3314 -0.0586
1740 0.030 -0.310 -10.620 -0.1805 -0.3344 -0.0569
1743 -0.545 -0.000 -10.185 -0.1804 -0.3344 -0.0569
1746 -5.216 2.518 -6.652 -0.1803 -0.3345 -0.0567
1750 -5.790 2.828 -6.218 -0.1803 -0.3345 -0.0567
1758 -6.510 3.216 -5.672 -0.1796 -0.3334 -0.0555
1759 -7.502 3.421 -4.752 -0.1731 -0.3244 -0.0508
1760 -8.009 2.906 -3.983 -0.1599 -0.3180 -0.0414
1768 -8.230 1.481 -3.104 -0.1489 -0.3115 -0.0360
1769 -8.016 0.737 -2.372 -0.1146 -0.2979 -0.0201
1770 -7.319 0.410 -1.442 -0.0925 -0.2728 -0.0038
1780 -7.309 0.410 -1.431 -0.0923 -0.2727 -0.0037
1783 -6.875 0.404 -0.963 -0.0921 -0.2727 -0.0037
1786 -5.066 0.378 0.986 -0.0915 -0.2723 -0.0036
1790 -4.631 0.372 1.453 -0.0914 -0.2721 -0.0036
1799 -3.643 0.277 1.853 -0.0734 -0.2142 0.0037
1800 -2.836 0.125 1.366 -0.0415 -0.1516 0.0095
1808 -2.474 0.032 0.736 -0.0351 -0.1396 0.0077
1809 -1.864 -0.021 0.140 -0.0131 -0.0796 0.0098
1810 -1.082 -0.007 -0.023 -0.0056 -0.0147 0.0037
1820 -0.449 -0.000 -0.000 -0.0001 -0.0002 0.0001
1830 0.000 -0.000 -0.000 -0.0000 -0.0000 0.0000
1840 -0.479 4.413 -20.896 -0.0903 -0.2094 -0.0079
1850 2.444 3.153 -20.896 -0.0902 -0.2094 -0.0079
1858 2.142 8.054 3.028 -0.1506 -0.0991 -0.0308
1859 2.202 8.436 3.832 -0.1446 -0.0658 -0.0307
1860 2.852 8.517 4.263 -0.1407 -0.0320 -0.0310
1865 7914 7.792 4.418 -0.1192 0.0143 -0.0491
1868 13.306 6.356 3.675 -0.0970 0.0541 -0.0832
1869 13.940 5.989 3.197 -0.0961 0.0760 -0.0958
1870 13.990 5.610 2.386 -0.0905 0.0962 -0.1010
1880 8.682 2.027 -9.542 -0.0735 0.1089 -0.1810
1888 6.984 0.599 -13.920 -0.0963 0.0842 -0.2104
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CAESAR |l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 13 (OPE) W+TI1+P1+H+U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 6.483 0.545 -14.554 -0.1170 0.0590 -0.2114
1890 5.711 1.007 -14.723 -0.1273 0.0312 -0.2167
1898 3.092 3.284 -14.529 -0.1597 0.0051 -0.2205
1899 2.124 3.606 -14.362 -0.1652 -0.0202 -0.2153
1900 1.233 3.141 -13.902 -0.1825 -0.0306 -0.2054
1910 0.165 1.811 -12.912 -0.1932 -0.0510 -0.1999
1913 -0.178 1.376 -12.580 -0.1933 -0.0512 -0.1999
1916 -1.607 -0.432 -11.197 -0.1935 -0.0517 -0.1997
1920 -1.950 -0.867 -10.865 -0.1935 -0.0518 -0.1996
1929 -2.562 -1.344 -10.006 -0.2039 -0.0635 -0.1877
1930 -2.996 -1.057 -9.050 -0.2057 -0.0902 -0.1848
1940 -3.317 -0.361 -8.196 -0.2037 -0.0993 -0.1763
1950 -3.493 -0.000 -7.747 -0.2036 -0.0994 -0.1762
1953 -3.664 0.350 -7.313 -0.2036 -0.0995 -0.1762
1956 -4.970 3.012 -4.001 -0.2033 -0.1000 -0.1755
1960 -5.142 3.362 -3.566 -0.2033 -0.1001 -0.1754
1968 -5.635 4.315 -2.367 -0.1988 -0.1073 -0.1635
1969 -6.141 4.563 -1.430 -0.1847 -0.1167 -0.1560
1970 -6.692 4.059 -0.639 -0.1653 -0.1178 -0.1361
1978 -7.360 2.766 0.183 -0.1539 -0.1257 -0.1244
1979 -7.374 1.931 0.725 -0.1249 -0.1238 -0.0927
1980 -6.756 1.422 1.211 -0.1089 -0.1231 -0.0610
1990 -6.746 1.420 1.216 -0.1087 -0.1232 -0.0609
1993 -6.311 1.315 1.428 -0.1086 -0.1232 -0.0608
1996 -4.502 0.881 2.309 -0.1080 -0.1231 -0.0606
2000 -4.068 0.777 2.520 -0.1078 -0.1231 -0.0605
2009 -3.227 0.527 2.545 -0.0863 -0.0998 -0.0378
2010 -2.690 0.301 1.938 -0.0506 -0.0722 -0.0241
2015 -2.543 0.201 1.402 -0.0451 -0.0677 -0.0217
2018 -2.405 0.112 0.866 -0.0402 -0.0634 -0.0193
2019 -1.963 0.019 0.208 -0.0165 -0.0385 -0.0097
2020 -1.214 -0.003 -0.018 -0.0060 -0.0091 0.0000
2030 -0.449 -0.000 -0.000 -0.0001 -0.0001 0.0000
2040 0.000 -0.000 -0.000 -0.0000 -0.0000 0.0000
2050 8.013 8.624 6.184 -0.1193 0.0143 -0.0491
2060 7.814 6.960 2.651 -0.1192 0.0143 -0.0491
5000 0.000 -0.000 -0.000 -0.0000 0.0000 -0.0000
5010 0.001 -0.000 -0.004 -0.0006 0.0003 -0.0002
5020 -1.103 0.001 -0.003 -0.0006 0.0002 -0.0002
5030 -1.608 0.001 -0.002 -0.0006 0.0002 -0.0003
5040 -0.001 -0.004 -1.329 -0.0008 0.0006 -0.0002
5050 0.000 2.204 -1.340 -0.0014 0.0020 -0.0002
5060 0.001 2.653 -1.342 -0.0015 0.0023 -0.0002
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CAESAR il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.608 0.000 0.004 0.0006 0.0002 -0.0001
20 -2.113 0.000 0.005 0.0006 0.0003 -0.0001
30 -4.762 0.022 0.067 0.0020 0.0111 -0.0043
39 -5.678 0.049 0.535 0.0009 0.0286 -0.0110
40 -5.932 0.066 1.540 0.0010 0.0440 -0.0139
45 -5.526 0.052 3.727 0.0026 0.0493 -0.0186
48 -4.010 -0.253 11.059 0.0250 0.0506 -0.0345
49 -3.774 -0.003 12.079 0.0553 0.0450 -0.0357
50 -3.563 0.847 12.736 0.0813 0.0428 -0.0405
59 -3.003 1.728 13.026 0.1038 0.0336 -0.0468
60 -1.976 1.938 13.096 0.1148 0.0214 -0.0497
70 -1.026 1.750 13.019 0.1203 0.0202 -0.0497
73 -0.535 1.653 12.980 0.1203 0.0201 -0.0497
76 1.344 1.285 12.830 0.1206 0.0201 -0.0496
80 1.459 1.262 12.821 0.1206 0.0201 -0.0496
90 1.964 1.163 12.781 0.1207 0.0201 -0.0496
95 2.394 1.080 12.747 0.1232 0.0199 -0.0496

100 2.825 0.996 12.714 0.1257 0.0196 -0.0496
110 3.329 0.897 12.674 0.1257 0.0196 -0.0496
120 7.260 0.125 12.370 0.1263 0.0195 -0.0499
130 7.764 0.026 12.331 0.1263 0.0195 -0.0500
138 8.516 -0.128 12.274 0.1307 0.0184 -0.0556
139 9.598 -0.015 12.437 0.1417 0.0060 -0.0997
140 10.414 0.767 12.938 0.1244 0.0077 -0.1182
150 10.420 0.780 12.945 0.1243 0.0076 -0.1183
153 10.650 1.271 13.186 0.1242 0.0076 -0.1183
156 11.529 3.149 14.107 0.1238 0.0076 -0.1183
160 11.758 3.640 14.348 0.1237 0.0075 -0.1183
169 12.441 5.322 14.571 0.0488 0.0108 -0.0972
170 12.530 5.762 13.659 -0.0189 0.0197 -0.0848
175 12.176 5.196 10.106 -0.0567 0.0364 -0.0556
178 7.505 1.979 -0.463 -0.0781 0.2233 0.0313
179 6.036 1.637 -0.930 -0.0746 0.3577 0.0409
180 4455 1.326 0.293 -0.0756 0.4930 0.0629
185 -0.003 -0.000 10.000 -0.0590 0.6014 0.0869
188 -5.321 -2.024 22.974 -0.0392 0.5763 0.1000
189 -7.008 -2.453 24.481 -0.0330 0.4090 0.0959
190 -8.562 -2.697 24.071 -0.0180 0.2150 0.0910
195 -10.430 -2.840 21.013 -0.0045 0.0973 0.0880

200 1.475 -0.000 0.931 0.0355 -0.2799 0.0682

208 12.918 2.002 -12.085 0.0843 -0.0899 0.0554

209 13.006 2.305 -12.556 0.1125 -0.0175 0.0650

210 12.896 2.815 -12.842 0.1373 0.0429 0.0899

218 12.070 4.830 -13.384 0.1440 0.1146 0.0845

219 10.905 5.689 -13.356 0.1494 0.2380 0.1537

220 9.451 5.470 -12.290 0.1527 0.3704 0.1934
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 7.046 3.573 -8.499 0.1223 0.4082 0.2045
228 4.729 1.654 -4.734 0.0930 0.3956 0.2140
229 3.251 0.928 -3.782 0.0692 0.3003 0.2412
230 1.958 0.713 -4.322 0.0239 0.1832 0.2598
231 -0.755 0.638 -9.641 -0.0332 0.0884 0.2875
232 -0.803 0.661 -10.183 -0.0597 0.0641 0.2867
233 -0.601 0.868 -10.676 -0.0798 0.0468 0.2818
235 -0.376 1.036 -11.156 -0.1005 0.0386 0.2765
236 -0.346 0.915 -11.684 -0.1295 0.0374 0.2751
240 -0.591 -0.000 -13.329 -0.1525 0.0416 0.2825
248 -2.969 -6.053 -20.790 -0.2553 0.1449 0.3159
249 -3.218 -7.524 -21.273 -0.3160 0.2424 0.2952
250 -2.569 -8.996 -20.384 -0.3503 0.2922 0.2724
258 0.131 -11.514 -16.898 -0.3331 0.3779 0.2649
259 0.679 -12.845 -15.130 -0.2746 0.4039 0.2303
260 0.067 -14.025 -13.092 -0.2451 0.4565 0.1896
268 -5.008 -17.466 -3.717 -0.0648 0.4354 0.1584
269 -6.510 -18.046 -2.685 -0.0076 0.3037 0.1167
270 -7.750 -18.020 -3.237 0.1043 0.1541 0.0839
278 -8.228 -0.349 -21.685 0.2521 0.0025 0.0422
279 -8.759 0.406 -22.555 0.1864 0.0738 0.0578
280 -9.861 0.409 -22.540 0.1497 0.1291 0.0816
290 -11.119 -0.000 -21.862 0.1192 0.1338 0.0872
299 -13.967 -1.042 -20.414 0.0502 0.1112 0.0865
300 8.000 -0.000 10.000 0.2463 0.0060 -0.1585
301 -15.322 -1.390 -21.478 -0.0236 -0.0674 0.0613
302 -15.010 -1.282 -20.523 0.0251 0.0280 0.0686
308 -10.775 -2.383 -29.942 0.0167 -0.1857 -0.0800
309 -9.842 -1.741 -30.757 0.1240 -0.2302 -0.1130
310 -8.927 -0.540 -30.467 0.2275 -0.2558 -0.1686
315 -6.147 3.221 -26.655 0.2689 -0.2857 -0.2003
319 -3.043 6.981 -22.711 0.2455 -0.3156 -0.2121]
320 -3.981 -0.000 11.709 0.0620 0.0450 -0.0334
321 -0.574 7.230 -20.018 0.1447 -0.2948 -0.1926
322 -1.848 7.601 -21.411 0.1812 -0.3072 -0.2093
328 0.687 6.283 -18.543 0.1109 -0.2915 -0.1843
329 2.061 5.773 -17.891 0.0812 -0.2541 -0.1671
330 3.308 5.696 -18.471 0.0159 -0.1971 -0.1656
338 7.350 4.764 -26.098 -0.0558 -0.0555 -0.0514
339 6.961 4.580 -27.016 -0.0736 0.0594 -0.0278
340 5.857 4.477 -26.965 -0.0853 0.1651 0.0149
350 3.230 4.203 -25.000 -0.0851 0.2041 0.0348
355 0.781 3.803 -22.920 -0.0848 0.2213 0.0454
360 0.276 3.712 -22.478 -0.0848 0.2214 0.0454
363 -1.575 3.380 -20.858 -0.0848 0.2214 0.0455
366 -3.447 3.043 -19.219 -0.0848 0.2214 0.0456
370 -3.896 2.962 -18.827 -0.0848 0.2214 0.0456
379 -4.519 2.896 -17.627 -0.0805 0.2025 0.0597
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -4.201 3.085 -16.372 -0.0718 0.1743 0.0688
388 -3.927 3.199 -15.972 -0.0710 0.1715 0.0710
389 -3.225 3.053 -14.921 -0.0573 0.1426 0.0701
390 -2.743 2.182 -14.350 -0.0349 0.1284 0.0730
400 0.001 2.661 -1.305 0.0020 -0.0008 -0.0000
410 0.001 3.109 -1.301 0.0021 -0.0009 -0.0000
420 0.001 3.780 -1.285 0.0069 -0.0066 0.0004
429 0.018 4.758 -1.624 0.0201 -0.0137 -0.0015
430 0.102 5.245 -2.539 0.0276 -0.0288 -0.0043
438 0.809 5.815 -7.351 0.0305 -0.0448 0.0000
439 1.006 5.531 -8.347 0.0280 -0.0575 0.0045
440 1.129 4.622 -8.843 0.0283 -0.0636 0.0098
448 1.280 0.934 -9.309 0.0404 -0.0766 0.0105
449 1.713 -0.001 -9.386 0.0646 -0.0744 0.0088
450 2.676 -0.369 -9.219 0.0777 -0.0729 0.0042
460 2.690 -0.369 -9.215 0.0778 -0.0729 0.0042
463 3.181 -0.361 -9.074 0.0780 -0.0729 0.0042
466 5.564 -0.322 -8.387 0.0785 -0.0729 0.0040
470 6.055 -0.314 -8.246 0.0786 -0.0728 0.0040
478 7.403 -0.311 -7.865 0.0922 -0.0689 -0.0056
479 8.408 -0.012 -7.469 0.1031 -0.0616 -0.0516
480 9.083 0.833 -6.930 0.1331 -0.0623 -0.0921
490 9.088 0.847 -6.923 0.1332 -0.0622 -0.0922
493 9.267 1.337 -6.665 0.1333 -0.0622 -0.0922
496 9.953 3.216 -5.674 0.1336 -0.0619 -0.0925
500 10.133 3.707 -5.415 0.1337 -0.0619 -0.0926
508 12.227 8.715 -2.367 0.1746 -0.0344 -0.1158
509 13.084 9.471 -1.595 0.2060 -0.0354 -0.1285
510 14.241 9.366 -1.141 0.2190 -0.0281 -0.1329
519 15.168 8.499 -0.674 0.2347 -0.0103 -0.1385
520 15.555 7.340 0.285 0.2631 0.0046 -0.1427
525 15.826 -0.078 7.108 0.2755 0.0105 -0.1218
528 15.929 -3.550 10.354 0.2632 0.0039 -0.1119
529 16.084 -4.102 11.689 0.2375 -0.0121 -0.1035
530 16.418 -3.506 12.924 0.2115 -0.0223 -0.0877
534 16.326 -2.434 13.628 0.1871 -0.0348 -0.0717
535 15.477 -1.803 13.741 0.1746 -0.0528 -0.0553
540 -1.940 -0.000 11.000 0.0757 0.0180 0.0226
548 -4.082 -0.280 11.260 0.0636 0.0402 0.0414
549 -5.136 -0.417 11.088 0.0475 0.0769 0.0758
550 -5.885 -0.416 10.274 0.0255 0.1094 0.0929
555 -8.579 -0.000 5.000 0.0178 0.1515 0.1364
558 -12.217 0.620 -0.260 0.0578 0.1957 0.1799
559 -13.413 0.671 -0.867 0.1180 0.2262 0.1739
560 -14.728 0.227 -0.379 0.1485 0.2280 0.1720
569 -15.959 -0.049 0.726 0.1723 0.2146 0.1806
570 -17.036 0.619 1.782 0.2041 0.2015 0.1802
578 -18.682 2.937 3.704 0.1993 0.1574 0.1783
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -19.541 4.132 3.955 0.1267 0.1266 0.1567
580 -20.129 4.821 3.158 0.0335 0.0626 0.1375
589 -7.756 -1.771 -19.734 -0.0950 -0.3623 0.0906
590 -13.261 -0.000 -15.309 -0.1034 -0.2671 0.0997
591 -4.081 -1.734 -18.468 -0.0737 -0.5460 0.0918
592 0.755 -0.000 -7.880 -0.0470 -0.5262 0.0908
593 3.619 0.768 -4.038 -0.0305 -0.3308 0.0989
594 4.900 0.848 -4.565 -0.0111 -0.1471 0.1054
595 2.058 0.468 -5.231 -0.0398 -0.4925 0.0913
596 1.280 0.628 -12.601 0.0287 0.4842 0.1208
597 -0.024 -0.000 -10.011 0.0304 0.5124 0.1241
598 -7.743 -2.494 -0.522 0.0398 0.4221 0.1377
599 2.851 1.025 -13.802 0.0280 0.3442 0.1157
600 -26.345 -0.000 -17.880 -0.0014 0.0969 0.1634
601 4.224 1.107 -13.307 0.0221 0.1802 0.1154
602 -5.634 -2.422 -0.303 0.0362 0.4888 0.1366
603 -3.889 -1.970 -1.857 0.0355 0.5335 0.1324
604 -5.809 -1.960 -20.008 -0.0807 -0.4657 0.0919
610 -25.293 -1.690 -27.619 -0.0814 -0.1677 0.1779
618 -22.654 -2.819 -30.683 -0.1053 -0.2699 0.1824
619 -20.948 -3.001 -31.040 -0.1394 -0.4350 0.1753
620 -19.234 -2.586 -29.482 -0.1560 -0.5869 0.1687
630 -15.348 -0.000 -19.731 -0.2007 -0.6653 0.1653
638 -9.770 3.516 -4.841 -0.2649 -0.6575 0.1539
639 -9.195 3.722 -3.421 -0.2668 -0.6265 0.1489
640 -8.590 3.683 -2.051 -0.2635 -0.6016 0.1442
648 -6.346 3.056 2.793 -0.2792 -0.5522 0.1418
649 -4.538 2.342 4.471 -0.2433 -0.4666 0.1212
650 -2.609 1.311 4.253 -0.2259 -0.3483 0.1024
660 -0.686 -0.000 2.776 -0.2234 -0.3108 0.1024
670 9.269 -9.421 -10.756 -0.0958 -0.1033 0.1028
680 9.533 -9.658 -11.425 -0.0789 -0.0970 0.1028
688 12.510 -5.475 -20.614 0.3136 -0.1183 0.1034
689 12.806 -4.109 -20.852 0.4482 -0.1741 0.0888
690 12.809 -2.832 -19.734 0.5403 -0.2078 0.0672
698 11.868 1.881 -9.191 0.5482 -0.3497 0.0214
699 12.174 2.577 -7.297 0.4928 -0.3627 -0.0340
700 12.950 2.691 -5.670 0.4622 -0.3891 -0.0905
710 15.560 1.543 -1.555 0.3559 -0.3910 -0.1286
713 15.994 1.322 -0.883 0.3555 -0.3909 -0.1287
716 17.803 0.401 1.909 0.3541 -0.3900 -0.1290
720 18.237 0.180 2.579 0.3537 -0.3897 -0.1291
729 18.774 -0.525 3.150 0.3392 -0.2976 -0.1620
730 18.566 -1.441 2.576 0.2984 -0.2522 -0.1907
750 14.290 -0.000 -20.852 0.4797 -0.1684 0.0888
760 1.788 -0.000 -9.940 0.0630 -0.0744 0.0086
770 7.902 -0.000 -8.309 0.0937 -0.0616 -0.0604
913 -2.377 0.945 -14.194 -0.0272 0.1137 0.0749
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -1.942 -0.000 -13.758 0.0102 0.0947 0.0647
915 -1.573 -0.529 -12.849 0.0546 0.0503 0.0514
916 -1.604 -0.000 -13.811 0.0101 0.0947 0.0647
1000 -0.000 -0.000 -95.637 0.1037 -0.0783 -0.1952
1010 -7.699 -0.000 -63.828 -0.0133 -0.0325 -0.1952
1020 0.000 -0.000 -32.043 -0.0504 0.2085 -0.1952
1030 19.495 -0.000 -0.280 0.2156 -0.1348 -0.1952
1040 18.081 -2.074 1.852 0.2860 -0.2145 -0.1952
1048 10.407 -14.428 11.695 0.3453 -0.2009 -0.2709
1049 10.015 -15.036 11.988 0.3461 -0.2044 -0.2747
1050 9.507 -15.709 12.025 0.3466 -0.2096 -0.2808
1059 8.200 -16.579 11.601 0.3448 -0.2199 -0.2976
1060 7.030 -16.209 10.900 0.3425 -0.2280 -0.3189
1070 -4.816 -0.000 0.000 0.3425 -0.2468 -0.3797
1200 -1.016 -1.614 -8.738 0.0706 0.0289 0.0395
1220 -1.102 -1.393 -9.524 0.0697 0.0238 0.0422

1225 -1.205 -1.128 -10.477 0.0684 0.0291 0.0442

1227 -1.306 -0.916 -11.263 0.0656 0.0346 0.0466

1230 -1.426 -0.715 -12.049 0.0603 0.0411 0.0500

1240 -0.220 -1.243 -9.563 0.0679 0.0010 0.0439

1243 0.271 -1.157 -9.564 0.0678 0.0007 0.0439

1246 2.150 -0.831 -9.565 0.0678 -0.0003 0.0439

1250 2.640 -0.746 -9.565 0.0677 -0.0005 0.0439

1255 7.671 -0.000 -8.642 0.0572 -0.0848 0.0225

1260 14.027 0.096 -5.528 0.0440 -0.1595 -0.0056

1268 17.096 0.022 -3.403 0.0376 -0.1898 -0.0045

1269 17.706 -0.034 -2.215 0.0321 -0.2335 0.C048

1270 17.140 -0.123 -0.877 0.0210 -0.2728 0.0114

1275 -0.085 -0.000 14.028 -0.0187 -0.2731 0.0553

1278 -2.238 0.150 16.082 -0.0182 -0.2553 0.0613

1279 -2.720 0.318 17.382 -0.0187 -0.2063 0.0652

1280 -2.063 0.608 18.450 -0.0197 -0.1537 0.0731

1290 2.705 2.044 20.850 -0.0154 -0.1011 0.0765

1300 4.338 2.535 21.445 -0.0140 -0.0836 0.0742

1308 5.133 2.767 21.694 -0.0133 -0.0751 0.0722

1309 6.182 2618 21.903 -0.0006 -0.0310 0.0566

1310 6.755 1.746 21.907 0.0127 -0.0100 0.0409

1318 6.835 1.237 21.881 0.0129 -0.0032 0.0395

1319 6.937 0.307 21.436 0.0129 0.0187 0.0206

1320 6.810 -0.045 20.465 0.0076 0.0589 0.0079

1330 6.259 -0.000 18.410 0.0008 0.0750 0.0052

1338 0.140 -0.819 2.093 -0.0153 0.0783 -0.0160

1339 0.295 -0.913 1.052 -0.0215 0.0459 -0.0196

1340 1.190 -1.006 0.544 -0.0216 0.0157 -0.0108

1348 15.716 -0.702 2.249 -0.0463 -0.0778 0.0071

1349 16.509 -0.628 2.999 -0.0444 -0.1134 -0.0069

1350 16.398 -0.462 4.149 -0.0509 -0.1523 -0.0124

1360 4.239 -0.000 20.463 0.1169 -0.1961 -0.1085
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+TI1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -3.550 -10.241 31.792 0.3044 -0.1431 -0.1752
1369 -3.635 -11.746 32.932 0.3418 -0.1092 -0.1922
1370 -2.835 -13.065 33.667 0.3600 -0.0736 -0.2152
1378 13.547 -26.991 34518 0.5064 0.0413 -0.2040
1379 14.408 -26.942 33.923 0.5204 0.0661 -0.1945
1380 14.508 -25.230 32.855 0.5473 0.0884 -0.1872
1390 9.796 -0.000 21.525 0.5543 0.1134 -0.1872
1400 8.154 7.888 17.860 0.5392 0.1134 -0.1872
1403 7.934 8.934 17.369 0.5392 0.1134 -0.1872
1406 7.092 12.937 15.491 0.5392 0.1134 -0.1872
1410 6.872 13.983 15.000 0.5392 0.1134 -0.1872
1420 0.294 -0.000 1.554 -0.0215 0.0282 -0.0812
1430 19.400 -0.000 2.999 0.0547 -0.0785 -0.0069
1440 -1.570 -0.532 -12.835 0.0547 0.0501 0.0513
1480 -0.544 -0.533 -12.175 0.0553 0.0316 0.0542
1483 -0.109 -0.439 -12.229 0.0553 0.0315 0.0543
1486 1.700 -0.051 -12.453 0.0550 0.0312 0.0543
1490 2.134 0.043 -12.507 0.0550 0.0311 0.0543
1500 7.348 0.876 -12.703 0.0255 -0.0111 0.0099
1508 17.375 -1.223 -10.736 -0.0312 -0.0902 -0.0970
1509 17.959 -1.820 -10.398 -0.0438 -0.1186 -0.1172
1510 17.896 -2.678 -10.098 -0.0633 -0.1348 -0.1348
1513 16.196 -5.738 -9.239 -0.0799 -0.1711 -0.1436
1514 15.572 -6.343 -8.691 -0.1003 -0.1841 -0.1509
1515 14.839 -6.324 -7.852 -0.1208 -0.2074 -0.1564
1520 4.287 -0.000 4.119 -0.1101 -0.2059 -0.1487
1530 -0.954 -1.763 -8.179 0.0706 0.0290 0.0394
1540 -0.893 -1.912 -7.620 0.0706 0.0292 0.0393
1550 -0.037 -3.556 -0.170 0.0351 0.0072 0.0057
1560 -1.051 -5.335 9.008 0.0576 -0.0569 0.0414
1570 -1.171 -5.456 9.567 0.0576 -0.0570 0.0415
1580 -0.000 -0.000 0.000 0.0000 0.0000 -0.0000
1590 -1.291 -5.578 10.126 0.0576 -0.0571 0.0416
1600 -1.477 -5.756 10.952 0.0569 -0.0630 0.0482
1608 -1.946 -6.110 12.570 0.0535 -0.0811 0.0733
1609 -1.918 -6.145 13.401 0.0384 -0.1075 0.0920
1610 -1.339 -5.874 14.032 0.0266 -0.1267 0.1276
1620 -1.329 -5.869 14.037 0.0266 -0.1268 0.1277
1623 -0.895 -5.649 14.255 0.0266 -0.1268 0.1278
1626 0914 -4.734 15.162 0.0265 -0.1269 0.1282
1630 1.348 -4.514 15.380 0.0265 -0.1269 0.1283
1640 9.513 -0.000 19.226 0.0013 -0.0992 0.1197
1648 15.125 1.976 20.740 -0.0160 -0.0255 0.0637
1649 15.894 1.826 20.751 -0.0054 0.0275 0.0396
1650 16.269 1.150 20.702 0.0055 0.0554 0.0191
1658 16.439 -2.396 20.593 0.0148 0.1495 0.0099
1659 16.262 -3.077 20.231 0.0350 0.1775 -0.0012
1660 15.677 -3.241 19.468 0.0573 0.2309 -0.0121
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 3.165 -0.000 8.867 0.0722 0.3327 0.0183
1678 -13.337 2.817 -5.573 0.0347 0.1974 0.0597
1679 -13.516 2.973 -6.469 0.0255 0.1346 0.0600
1680 -12.935 3.172 -7.050 0.0206 0.0721 0.0615
1685 -6.858 4.556 -7.606 -0.0141 -0.0163 0.0435
1688 -4.650 4.863 -7.368 -0.0268 -0.0363 0.0283
1689 -4.277 4.908 -7.226 -0.0281 -0.0484 0.0204
1690 -3.997 4.956 -6.937 -0.0294 -0.0594 0.0158
1699 -3.622 4.749 -6.252 -0.0387 -0.0807 0.0058
1700 -3.489 4.072 -5.840 -0.0534 -0.0920 -0.0078
1710 -3.523 3.182 -5.645 -0.0566 -0.0974 -0.0103
1713 -3.541 2.747 -5.548 -0.0566 -0.0975 -0.0104
1716 -3.615 0.939 -5.143 -0.0567 -0.0977 -0.0104
1720 -3.633 0.504 -5.045 -0.0567 -0.0977 -0.0104
1729 -3.778 -0.141 -4.585 -0.0589 -0.1028 -0.0083
1730 -4.091 -0.270 -3.802 -0.0574 -0.1119 -0.0074
1740 -4.434 -0.096 -3.036 -0.0559 -0.1140 -0.0047
1743 -4.630 -0.000 -2.602 -0.0559 -0.1141 -0.0047
1746 -6.223 0.779 0.931 -0.0556 -0.1139 -0.0044
1750 -6.419 0.874 1.366 -0.0556 -0.1138 -0.0044
1758 -6.661 0.992 1.910 -0.0520 -0.1095 -0.0025
1759 -6.929 0.812 2.666 -0.0264 -0.0806 0.0087
1760 -6.963 0.118 2.994 0.0011 -0.0626 0.0282
1768 -6.783 -1.306 2.955 0.0116 -0.0423 0.0377
1769 -6.344 -1.954 2.926 0.0356 -0.0230 0.0665
1770 -5.541 -2.017 2.893 0.0499 0.0089 0.0942
1780 -5.531 -2.014 2.893 0.0500 0.0090 0.0943
1783 -5.097 -1.852 2.877 0.0501 0.0091 0.0944
1786 -3.288 -1.176 2.811 0.0503 0.0093 0.0945
1790 -2.854 -1.013 2.795 0.0503 0.0094 0.0945
1799 -2.162 -0.696 2.453 0.0525 0.0215 0.0834
1800 -1.938 -0.450 1.710 0.0514 0.0261 0.0739
1808 -2.005 -0.319 1.079 0.0501 0.0259 0.0671
1809 -1.777 -0.132 0.338 0.0278 0.0188 0.0498
1810 -1.082 -0.018 0.007 0.0077 0.0041 0.0101
1820 -0.449 -0.000 0.000 0.0001 0.0001 0.0002
1830 0.000 -0.000 0.000 0.0000 0.0000 0.0000
1840 -6.972 4.655 -7.606 -0.0142 -0.0163 0.0435
1850 -6.745 4.458 -7.606 -0.0141 -0.0163 0.0435
1858 -3.423 3.861 19.358 -0.0387 -0.0336 -0.1388
1859 -3.160 3.792 20.075 -0.0282 0.0133 -0.1409
1860 -2.412 3.421 20.263 -0.0224 0.0594 -0.1438
1865 2.650 0.450 18.444 0.0056 0.1173 -0.1591
1868 8.043 -3.198 15.562 0.0354 0.1461 -0.1777
1869 8.582 -3.656 14.846 0.0409 0.1501 -0.1775
1870 8.452 -3.730 13.956 0.0533 0.1510 -0.1753
1880 1.810 -0.000 2.022 0.0916 0.1206 -0.1859
1888 -0.064 1.502 -2.358 0.0801 0.0944 -0.1897
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CAESAR |l Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

ticensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 14 (OPE) W+T1+P1+H-U2+U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 -0.597 1.933 -2.980 0.0687 0.0724 -0.1875
1890 -1.387 2.535 -3.102 0.0621 0.0535 -0.1845
1898 -4.005 4.430 -2.599 0.0459 0.0478 -0.1797
1899 -4.919 4.626 -2.505 0.0373 0.0562 -0.1665
1900 -5.661 4.101 -2.515 0.0173 0.0646 -0.1499
1910 -6.431 2.771 -2.581 0.0056 0.0701 -0.1423
1913 -6.675 2.336 -2.591 0.0055 0.0702 -0.1422
1916 -7.691 0.528 -2.628 0.0050 0.0703 -0.1420
1920 -7.935 0.093 -2.637 0.0048 0.0703 -0.1419
1929 -8.215 -0.580 -2.278 -0.0548 0.0801 -0.1190
1930 -8.099 -0.631 -1.476 -0.1128 0.0953 -0.1059
1940 -7.772 -0.223 -0.623 -0.1256 0.0985 -0.0975
1950 -7.598 -0.000 -0.174 -0.1257 0.0986 -0.0975
1953 -7.428 0.216 0.260 -0.1258 0.0986 -0.0974
1956 -6.135 1.867 3.572 -0.1261 0.0989 -0.0967
1960 -5.965 2.084 4.007 -0.1261 0.0990 -0.0966
1968 -5.480 2.671 5.204 -0.1172 0.1064 -0.0849
1969 -5.237 2.659 6.026 -0.0779 0.1304 -0.0694
1970 -5.234 2.020 6.476 -0.0364 0.1456 -0.0425
1978 -5.425 0.729 6.622 -0.0245 0.1571 -0.0318
1979 -5.182 -0.000 6.469 -0.0057 0.1693 -0.0056
1980 -4.465 -0.277 5.967 0.0021 0.1842 0.0167
1990 -4.455 -0.276 5.959 0.0021 0.1843 0.0168
1993 -4.021 -0.247 5.643 0.0021 0.1843 0.0169
1996 -2.212 -0.126 4.325 0.0023 0.1843 0.0170
2000 -1.778 -0.097 4.008 0.0023 0.1842 0.0170
2009 -1.263 -0.042 3.219 0.0045 0.1603 0.0157
2010 -1.375 -0.009 2.328 0.0036 0.1279 0.0122
2015 -1.640 -0.000 1.792 0.0026 0.1218 0.0099
2018 -1.893 0.002 1.255 0.0014 0.1152 0.0076
2019 -1.866 0.005 0.440 -0.0016 0.0693 0.0034
2020 -1.214 0.003 0.026 -0.0014 0.0148 -0.0003
2030 -0.449 0.000 0.000 -0.0000 0.0002 -0.0000
2040 0.000 0.000 0.000 -0.0000 0.0000 -0.0000
2050 3.469 0.411 20.210 0.0055 0.1173 -0.1591
2060 1.831 0.489 16.677 0.0056 0.1173 -0.1591
5000 0.000 -0.000 0.000 0.0000 0.0000 -0.0000
5010 0.000 -0.000 0.003 0.0006 0.0001 -0.0001
5020 -1.104 0.000 0.004 0.0006 0.0002 -0.0001
5030 -1.608 0.000 0.004 0.0006 0.0002 -0.0001
5040 0.001 0.004 -1.321 0.0009 -0.0001 -0.0001
5050 0.001 2.212 -1.308 0.0018 -0.0006 -0.0001
5060 0.001 2.661 -1.305 0.0020 -0.0008 -0.0000
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -1.608 0.000 -0.003 -0.0006 0.0001 -0.0001
20 -2.113 0.000 -0.003 -0.0006 0.0001 -0.0001
30 -4.762 0.022 -0.011 0.0010 0.0015 -0.0044
39 -5.697 0.051 0.411 0.0001 0.0166 -0.0111
40 -5.993 0.071 1.397 0.0004 0.0348 -0.0139
45 -5.658 0.062 3.583 0.0023 0.0418 -0.0186
48 -4.280 -0.248 10.910 0.0258 0.0483 -0.0345
49 -4.048 -0.003 11.933 0.0579 0.0453 -0.0363
50 -3.831 0.841 12.606 0.0887 0.0444 -0.0419
59 -3.265 1.720 12.933 0.1185 0.0339 -0.0483
60 -2.236 1.925 13.033 0.1345 0.0184 -0.0507
70 -1.285 1.733 12.967 0.1433 0.0163 -0.0504
73 -0.795 1.635 12.935 0.1434 0.0162 -0.0504
76 1.084 1.261 12.815 0.1438 0.0161 -0.0503
80 1.199 1.238 12.808 0.1438 0.0161 -0.0503
90 1.704 1.138 12.776 0.1439 0.0161 -0.0503
95 2.134 1.053 12.750 0.1479 0.0147 -0.0499

100 2.565 0.969 12.726 0.1519 0.0134 -0.0496
110 3.070 0.870 12.699 0.1520 0.0134 -0.0496
120 7.000 0.099 12.494 0.1528 0.0131 -0.0498
130 7.505 -0.000 12.468 0.1529 0.0131 -0.0498
138 8.256 -0.153 12.432 0.1598 0.0114 -0.0540
139 9.323 -0.012 12.678 0.1756 -0.0032 -0.0843
140 10.058 0.799 13.348 0.1715 -0.0039 -0.0915
150 10.063 0.812 13.357 0.1714 -0.0039 -0.0915
153 10.240 1.303 13.690 0.1714 -0.0039 -0.0915
156 10.920 3.182 14.962 0.1711 -0.0039 -0.0915
160 11.098 3.672 15.294 0.1710 -0.0039 -0.0914
169 11.609 5.425 15.807 0.0910 0.0032 -0.0621
170 11.659 6.006 14.958 0.0140 0.0164 -0.0463
175 11.344 5.854 11.407 -0.0301 0.0338 -0.0108
178 6.951 3.526 0.846 -0.0594 0.2087 0.0946
179 5.555 3.152 0.347 -0.0568 0.3311 0.1068
180 4.024 2.610 1.438 -0.0588 0.4463 0.1336
185 -0.434 -0.000 10.000 -0.0409 0.5081 0.1613
188 -5.753 -3.618 20.447 -0.0195 0.4498 0.1773
189 -7.263 -4.312 21.507 -0.0134 0.3052 0.1755
190 -8.488 -4.607 20.950 0.0018 0.1440 0.1715
195 -9.622 -4.505 17.888 0.0159 0.0464 0.1709

200 3.434 -0.000 -2.216 0.0558 -0.2826 0.1669

208 16.036 2.735 -15.247 0.0869 -0.1447 0.1644

209 16.207 3.037 -15.719 0.1091 -0.0880 0.1722

210 16.110 3.536 -16.014 0.1288 -0.0404 0.1923

218 15.218 5.501 -16.607 0.1348 0.0158 0.1892

219 14.084 6.189 -16.782 0.1421 0.1148 0.2454

220 12.679 5.630 -16.243 0.1462 0.2219 0.2794
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CAESAR 11 Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 10.273 2917 -13.913 0.1254 0.2539 0.2905
228 7.956 0.207 -11.554 0.1053 0.2473 0.3009
229 6.682 -0.822 -11.117 0.0868 0.1801 0.3276
230 5.775 -1.083 -11.828 0.0527 0.0965 0.3447
23] 4.533 -0.407 -17.151 0.0081 0.0332 0.3782
232 4.585 -0.259 -17.674 -0.0140 0.0198 0.3786
233 4.855 0.139 -18.123 -0.0302 0.0123 0.3761
235 5.131 0.505 -18.569 -0.0474 0.0122 0.3730
236 5.207 0.536 -19.087 -0.0726 0.0179 0.3725
240 5.074 -0.000 -20.733 -0.0933 0.0259 0.3814
248 3.015 -4.123 -28.198 -0.1821 0.1360 0.4217
249 2.969 -5.297 -28.809 -0.2307 0.2314 0.4029
250 4.049 -6.629 -28.262 -0.2561 0.2791 0.3846
258 7.882 -9.148 -25.725 -0.2387 0.3631 0.3808
259 8.882 -10.669 -24.326 -0.1865 0.3901 0.3555
260 8.470 -12.340 -22.469 -0.1616 0.4461 0.3245
268 3.394 -18.576 -13.213 0.0030 0.4378 0.3010
269 1.868 -19.604 -12.135 0.0544 0.3275 0.2658
270 0.493 -19.599 -12.639 0.1562 0.2003 0.2370
278 -5.263 1.175 -31.087 0.2959 0.0838 0.2139
279 -6.093 1.836 -31.834 0.2351 0.1504 0.2295
280 -7.311 1.270 -31.544 0.2007 0.1983 0.2542
290 -8.569 -0.000 -30.526 0.1727 0.2003 0.2603
299 -11.417 -2.992 -28.373 0.1093 0.1694 0.2587
300 8.000 -0.000 10.000 0.2620 -0.0032 -0.1305
301 -12.966 -3.881 -29.191 0.0494 -0.0438 0.2223
302 -12.534 -3.775 -28.292 0.0886 0.0693 0.2343
308 -8.709 -1.965 -37.653 0.1228 -0.1909 0.0645
309 -7.949 -0.876 -38.273 0.2580 -0.2496 0.0253
310 -7.500 0.549 -37.425 0.3877 -0.2827 -0.0395
315 -6.605 4.309 -31.115 0.4408 -0.3270 -0.0758
319 -5.325 8.069 -24.617 0.4126 -0.3712 -0.0911
320 -4.258 -0.000 11.547 0.0647 0.0453 -0.0338
321 -3.487 8.941 -20.786 0.2884 -0.3523 -0.0765
322 -4.579 8.873 -22.627 0.3333 -0.3633 -0.0916
328 -2.226 8.571 -19.019 0.2456 -0.3491 -0.0679
329 -0.768 8.696 -18.158 0.2058 -0.3042 -0.0540
330 0.643 9.221] -18.666 0.1200 -0.2340 -0.0563
338 5.433 10.981 -26.288 0.0229 -0.0672 0.0679
339 5.056 10.890 -27.205 -0.0021 0.0640 0.0949
340 3.938 10.424 -27.111 -0.0170 0.1792 0.1415
350 1.311 8.831 -25.000 -0.0205 0.2133 0.1611
355 -1.139 7.217 -22.880 -0.0238 0.2232 0.1687
360 -1.643 6.881 -22.435 -0.0238 0.2232 0.1687
363 -3.494 5.646 -20.802 -0.0239 0.2233 0.1687
366 -5.366 4.398 -19.149 -0.0240 0.2233 0.1687
370 -5.815 4.099 -18.753 -0.0240 0.2233 0.1687
379 -6.425 3.512 -17.529 -0.0264 0.2142 0.1651
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -6.043 3.362 -16.250 -0.0285 0.1959 0.1642
388 -5.735 3.407 -15.851 -0.0284 0.1939 0.1642
389 -4.799 3.118 -14.856 -0.0247 0.1684 0.1568
390 -3.980 2.201 -14.386 -0.0135 0.1532 0.1436
400 -0.001 2.652 -1.342 -0.0015 0.0021 -0.0001
410 -0.001 3.101 -1.345 -0.0015 0.0024 -0.0001
420 -0.001 3.772 -1.354 -0.0025 0.0155 0.0001
429 -0.056 4.721 -1.758 0.0016 0.0338 0.0110
430 -0.278 5.143 -2.703 0.0151 0.0720 0.0215
438 -2.075 5.640 -7.521 0.0406 0.1172 0.0234
439 -2.563 5.456 -8.570 0.0728 0.1568 0.0135
440 -2.793 4.635 -9.299 0.1010 0.1757 0.0040
448 -2.731 0.945 -10.870 0.1094 0.2219 0.0042
449 -2.321 -0.000 -11.652 0.1146 0.2391 0.0035
450 -1.365 -0.384 -12.798 0.1196 0.2716 0.0023
460 -1.351 -0.384 -12.813 0.1196 0.2717 0.0022
463 -0.861 -0.379 -13.340 0.1196 0.2718 0.0022
466 1.523 -0.358 -15.903 0.1194 0.2721 0.0022
470 2.014 -0.354 -16.431 0.1194 0.2722 0.0022
478 3.361 -0.351 -17.895 0.1151 0.2761 -0.0031
479 4.344 -0.012 -18.780 0.1088 0.2858 -0.0306
480 4.908 0.875 -18.827 0.1068 0.2882 -0.0553
490 4911 0.889 -18.822 0.1068 0.2882 -0.0554
493 5.018 1.379 -18.615 0.1068 0.2882 -0.0554
496 5.430 3.258 -17.822 0.1069 0.2882 -0.0556
500 5.538 3.749 -17.615 0.1069 0.2882 -0.0557
508 6.828 8.757 -15.217 0.1405 0.2927 -0.0736
509 7.526 9.578 -15.065 0.1801 0.2832 -0.0867
510 8.618 9.628 -15.810 0.2006 0.2714 -0.0923
519 9.989 8.936 -16.431 0.2198 0.2665 -0.1004
520 11.370 7.878 -15.891 0.2546 0.2578 -0.1064
525 18.102 0.581 -9.070 0.2737 0.2397 -0.0860
528 21.107 -2.877 -5.824 0.2623 0.2281 -0.0763
529 22.042 -3.425 -4.490 0.2364 0.2090 -0.0673
530 22.584 -2.828 -3.260 0.2098 0.1982 -0.0526
534 22.366 -1.807 -2.222 0.1842 0.1847 -0.0403
535 21.471 -1.285 -1.292 0.1707 0.1643 -0.0294
540 4.050 -0.000 9.365 0.0660 0.1605 0.0045
548 1.908 -0.093 10.739 0.0531 0.1634 0.0165
549 0.698 -0.132 10.967 0.0387 0.1669 0.0418
550 -0.330 -0.108 10.277 0.0156 0.1702 0.0557
555 -3.958 -0.000 5.000 -0.0052 0.1798 0.0869
558 -7.856 -0.125 -0.268 0.0062 0.1933 0.1181
559 -8.997 -0.228 -0.906 0.0387 0.2010 0.1165
560 -10.263 -0.596 -0.545 0.0557 0.1931 0.1172
569 -11.405 -0.658 0.262 0.0679 0.1785 0.1221
570 -12.257 0.103 0.833 0.0855 0.1680 0.1206
578 -13.356 2.421 1.650 0.0836 0.1379 0.1189
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 -13.978 3.466 1.513 0.0438 0.1168 0.1042
580 -14.491 3.925 0.606 -0.0071 0.0736 0.0912
589 -9.679 -1.237 -22.312 -0.0671 -0.1910 0.0617
590 -12.515 -0.000 -17.882 -0.0704 -0.1337 0.0674
591 -7.073 -1.222 -22.228 -0.0521 -0.3005 0.0637
592 -2.237 -0.000 -16.466 -0.0331 -0.2773 0.0652
593 0.286 0.564 -14.744 -0.0203 -0.1265 0.0754
594 0.883 0.639 -15.568 -0.0049 0.0137 0.0821
595 -0.934 0.338 -15.088 -0.0280 -0.2508 0.0664
596 -7.203 0.575 -23.443 0.0270 0.4908 0.1101
597 -8.507 -0.000 -20.842 0.0286 0.5114 0.1141
598 -16.159 -2.331 -11.551 0.0366 0.4109 0.1317
599 -5.587 0.928 -24.727 0.0271 0.3861 0.1022
600 -33.979 -0.000 -28.913 -0.0017 0.0809 0.1652
601 -3.979 0.989 -24.317 0.0226 0.2622 0.1003
602 -14.096 -2.258 -11.312 0.0336 0.4757 0.1299
603 -12.372 -1.831 -12.816 0.0333 0.5217 0.1240
604 -8.450 -1.375 -22.897 -0.0573 -0.2536 0.0628
610 -32.117 -1.713 -38.651 -0.0844 -0.1940 0.1841
618 -29.138 -2.896 -41.714 -0.1117 -0.2996 0.1900
619 -27.311 -3.100 -42.020 -0.1510 -0.4698 0.1820
620 -25.540 -2.681 -40.322 -0.1702 -0.6248 0.1748
630 -21.654 -0.000 -30.000 -0.2222 -0.6991 0.1711
638 -16.077 3.643 -14.543 -0.2970 -0.6735 0.1607
639 -15.498 3.864 -13.086 -0.2987 -0.6334 0.1575
640 -14.882 3.842 -11.674 -0.2936 -0.6015 0.1548
648 -12.573 3.280 -6.677 -0.3130 -0.5407 0.1544
649 -10.762 2.557 -4.968 -0.2698 -0.4386 0.1347
650 -8.970 1.447 -5.197 -0.2493 -0.2962 0.1143
660 -1.377 -0.000 -6.674 -0.2463 -0.2504 0.1170
670 -2.013 -10.365 -20.206 -0.1061 -0.0058 0.1418
680 -2.008 -10.627 -20.876 -0.0875 0.0003 0.1439
688 -1.843 -6.050 -30.061 0.3465 -0.0774 0.1879
689 -1.717 -4.569 -30.248 0.4977 -0.1633 0.1702
690 -1.949 -3.229 -28.972 0.6006 -0.2104 0.1486
698 -4.385 1.482 -17.284 0.6031 -0.4192 0.0928
699 -4.253 2.246 -15.161 0.5379 -0.4431 0.0150
700 -3.525 2.462 -13.223 0.5040 -0.4917 -0.0657
710 -0.916 1.477 -7.949 0.3723 -0.5094 -0.1207
713 -0.482 1.269 -7.073 0.3719 -0.5093 -0.1208
716 1.327 0.403 -3.433 0.3701 -0.5084 -0.1214
720 1.761 0.195 -2.560 0.3697 -0.5081 -0.1215
729 2.298 -0.504 -1.683 0.3495 -0.4045 -0.1649
730 2.069 -1.427 -2.149 0.2996 -0.3520 -0.2000
750 -0.291 -0.000 -30.247 0.5337 -0.1634 0.1702
760 -2.291 -0.000 -12.650 0.1143 0.2391 0.0036
770 4.062 -0.000 -19.659 0.0975 0.2858 -0.0330
913 -3.281 0.963 -14.327 -0.0086 0.1415 0.1400
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -2.593 -0.000 -13.943 0.0184 0.1212 0.1128
915 -2.066 -0.549 -13.044 0.0570 0.0820 0.0863
916 -2.000 -0.000 -14.038 0.0183 0.1212 0.1131
1000 -0.000 -0.000 -100.453 0.1038 -0.0433 -0.2048
1010 -4.224 -0.000 -68.633 -0.0134 -0.0171 -0.2048
1020 0.000 -0.000 -36.816 -0.0500 0.1119 -0.2048
1030 3.757 -0.000 -5.000 0.2138 -0.2356 -0.2048
1040 1.559 -2.060 -2.870 0.2854 -0.3076 -0.2048
1048 -7.933 -14.351 6.972 0.3429 -0.2062 -0.2817
1049 -8.325 -14.954 7.266 0.3435 -0.1966 -0.2838
1050 -8.822 -15.625 7.305 0.3439 -0.1913 -0.2859
1059 -10.078 -16.486 6.926 0.3377 -0.1824 -0.2956
1060 -11.208 -16.116 6.374 0.3312 -0.1657 -0.3160
1070 -23.054 -0.000 -0.000 0.3312 -0.1261 -0.3781
1200 -1.005 -1.620 -8.932 0.0672 0.0535 0.0499
1220 -1.177 -1.409 -9.718 0.0671 0.0565 0.0525
1225 -1.396 -1.153 -10.672 0.0668 0.0614 0.0589
1227 -1.593 -0.943 -11.458 0.0653 0.0679 0.0664
1230 -1.817 -0.741 -12.244 0.0617 0.0778 0.0769
1240 -0.294 -1.235 -9.913 0.0653 0.0544 0.0482
1243 0.197 -1.141 -10.019 0.0653 0.0543 0.0481
1246 2.075 -0.785 -10.422 0.0652 0.0542 0.0480
1250 2.566 -0.692 -10.527 0.0652 0.0541 0.0479
1255 7.596 -0.000 -11.356 0.0553 0.0273 0.0178
1260 13.951 -0.000 -11.417 0.0428 -0.0288 -0.0093
1268 17.020 -0.121 -10.848 0.0368 -0.0670 -0.0084
1269 17.799 -0.191 -10.086 0.0314 -0.1325 0.0010
1270 17.566 -0.283 -8.893 0.0203 -0.1956 0.0077
1275 3.579 -0.000 6.009 -0.0257 -0.2255 0.0535
1278 1.821 0.214 8.063 -0.0268 -0.2052 0.0598
1279 1.540 0418 9.278 -0.0303 -0.1485 0.0647
1280 2.291 0.728 10.111 -0.0326 -0.0874 0.0734
1290 7.059 2.166 11.173 -0.0323 -0.0249 0.0761
1300 8.692 2.652 11.264 -0.0322 -0.0028 0.0732
1308 9.487 2.880 11.256 -0.0321 0.0081 0.0709
1309 10.531 2.723 11.152 -0.0167 0.0662 0.0531
1310 11.088 1.845 11.054 -0.0003 0.0944 0.0360
1318 11.157 1.336 11.055 -0.0001 0.1037 0.0346
1319 11.061 0.387 10.656 0.0022 0.1331 0.0119
1320 10.460 0.003 9.700 0.0009 0.1882 -0.0043
1330 8.831 -0.000 7.646 -0.0043 0.2108 -0.0061
1338 -7.848 -0.886 -8.664 -0.0144 0.2738 -0.0203
1339 -8.467 -0.983 -10.031 -0.0204 0.2634 -0.0233
1340 -7.904 -1.085 -11.333 -0.0201 0.2200 -0.0130
1348 6.621 -0.801 -19.490 -0.0461 0.0570 0.0077
1349 7.601 -0.725 -19.206 -0.0443 -0.0009 -0.0062
1350 7.877 -0.557 -18.222 -0.0515 -0.0574 -0.0116
1360 0.772 -0.000 -1.903 0.1150 -0.1218 -0.1080
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+4+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -3.385 -10.155 9.422 0.3024 -0.0537 -0.1748
1369 -3.119 -11.652 10.415 0.3398 -0.0119 -0.1919
1370 -2.163 -12.967 10.770 0.3580 0.0302 -0.2149
1378 14.218 -26.879 5.040 0.5042 0.1385 -0.2038
1379 14.926 -26.833 4.076 0.5182 0.1655 -0.1944
1380 14.646 -25.129 2.853 0.5450 0.1911 -0.1871
1390 5.211 -0.000 -8.474 0.5521 0.2202 -0.1871
1400 2.022 7.855 -12.140 0.5369 0.2202 -0.1871
1403 1.595 8.896 -12.631 0.5369 0.2202 -0.1871
1406 -0.040 12.883 -14.509 0.5369 0.2202 -0.1871
1410 -0.467 13.924 -15.000 0.5369 0.2202 -0.1871
1420 -8.466 -0.000 -5.000 -0.0204 0.3740 -0.0863
1430 7.338 -0.000 -19.205 0.0591 0.0126 -0.0062
1440 -2.062 -0.553 -13.030 0.0571 0.0819 0.0861
1480 -0.934 -0.467 -12.553 0.0597 0.0971 0.0797
1483 -0.499 -0.330 -12.720 0.0597 0.0973 0.0797
1486 1.309 0.240 -13.419 0.0596 0.0979 0.0797
1490 1.744 0.377 -13.587 0.0596 0.0980 0.0797
1500 6.957 1.674 -16.177 0.0478 0.1426 0.0302
1508 16.984 0.303 -21.265 0.0250 0.0839 -0.0793
1509 17.590 -0.244 -21.464 0.0118 0.0408 -0.0991
1510 17.578 -1.081 -21.505 -0.0068 0.0169 -0.1160
1513 16.110 -4.140 -21.341 -0.0234 -0.0454 -0.1240
1514 15.679 -4.807 -20.947 -0.0491 -0.0675 -0.1350
1515 15.266 -4.924 -20.165 -0.0764 -0.1090 -0.1445
1520 7.563 -0.000 -8.194 -0.0972 -0.1831 -0.1313
1530 -0.893 -1.761 -8.372 0.0672 0.0533 0.0498
1540 -0.781 -1.903 -7.813 0.0672 0.0532 0.0497
1550 0.092 -3.557 -0.350 0.0458 0.0062 0.0173
1560 -0.324 -5.722 8.821 0.0694 -0.0200 0.0540
1570 -0.367 -5.868 9.380 0.0694 -0.0200 0.0541
1580 -0.000 -0.000 -0.000 0.0000 0.0000 0.0000
1590 -0.409 -6.015 9.939 0.0694 -0.0200 0.0542
1600 -0.471 -6.230 10.764 0.0691 -0.0179 0.0610
1608 -0.555 -6.666 12.382 0.0671 -0.0055 0.0867
1609 -0.231 -6.728 13.076 0.0545 0.0293 0.1052
1610 0.531 -6.439 13.233 0.0440 0.0667 0.1409
1620 0.541 -6.433 13.230 0.0439 0.0668 0.1411
1623 0.976 -6.191 13.115 0.0439 0.0669 0.1412
1626 2.784 -5.180 12.636 0.0439 0.0672 0.1416
1630 3.219 -4.937 12.520 0.0438 0.0673 0.1416
1640 11.383 -0.000 9.338 0.0292 0.1248 0.1318
1648 16.995 2.238 6.146 0.0191 0.1676 0.0761
1649 17.780 2.126 5.608 0.0246 0.1957 0.0538
1650 18.197 1.467 5.293 0.0299 0.2104 0.0350
1658 18.599 -2.079 4.860 0.0349 0.2603 0.0267
1659 18.355 -2.743 4.451 0.0468 0.2747 0.0221
1660 17.565 -2.887 3.677 0.0603 0.3012 0.0177
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CAESAR Ii Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 4.101 -0.000 -6.923 0.0553 0.3106 0.0458
1678 -8.267 1.117 -21.365 -0.0133 0.0819 0.0841
1679 -8.098 1.150 -22.114 -0.0320 0.0033 0.0818
1680 -7.357 1.336 -22.302 -0.0419 -0.0746 0.0801
1685 -1.280 3.124 -19.010 -0.1034 -0.1878 0.0574
1688 0.928 3.540 -17.250 -0.1259 -0.2124 0.0393
1689 1.247 3.631 -16.838 -0.1290 -0.2264 0.0299
1690 1.372 3.779 -16.317 -0.1325 -0.2389 0.0253
1699 1.397 3.803 -15.144 -0.1486 -0.2644 0.0146
1700 1.396 3.225 -14.255 -0.1718 -0.2785 -0.0034
1710 1.375 2.336 -13.640 -0.1768 -0.2843 -0.0075
1713 1.362 1.901 -13.336 -0.1768 -0.2844 -0.0075
1716 1.308 0.093 -12.071 -0.1769 -0.2846 -0.0076
1720 1.295 -0.342 -11.768 -0.1769 -0.2847 -0.0076
1729 0.929 -0.854 -10.981 -0.1676 -0.2920 -0.0127
1730 0.069 -0.699 -10.076 -0.1505 -0.3042 -0.0159
1740 -0.857 -0.249 -9.310 -0.1451 -0.3069 -0.0157
1743 -1.384 -0.000 -8.875 -0.1450 -0.3069 -0.0157
1746 -5.669 2.021 -5.342 -0.1447 -0.3069 -0.0157
1750 -6.197 2.270 -4.907 -0.1446 -0.3069 -0.0157
1758 -6.856 2.580 -4.362 -0.1431 -0.3050 -0.0156
1759 -7.718 2.676 -3.488 -0.1330 -0.2927 -0.0120
1760 -8.081 2.113 -2.835 -0.1182 -0.2849 -0.0055
1768 -8.106 0.688 -2.192 -0.1080 -0.2753 -0.0019
1769 -7.800 -0.019 -1.614 -0.0767 -0.2605 0.0110
1770 -7.068 -0.262 -0.837 -0.0565 -0.2336 0.0249
1780 -7.058 -0.261 -0.827 -0.0563 -0.2335 0.0249
1783 -6.623 -0.218 -0.426 -0.0562 -0.2335 0.0250
1786 -4.814 -0.039 1.242 -0.0557 -0.2331 0.0251
1790 -4.380 0.004 1.642 -0.0555 -0.2329 0.0251
1799 -3.433 0.023 1.938 -0.0417 -0.1811 0.0266
1800 -2.708 -0.026 1.415 -0.0180 -0.1264 0.0280
1808 -2.407 -0.063 0.785 -0.0135 -0.1161 0.0247
1809 -1.852 -0.052 0.168 -0.0027 -0.0656 0.0214
1810 -1.082 -0.010 -0.018 -0.0023 -0.0120 0.0056
1820 -0.449 -0.000 -0.000 -0.0000 -0.0002 0.0001
1830 0.000 -0.000 -0.000 -0.0000 -0.0000 0.0000
1840 -2.591 3.846 -19.010 -0.1034 -0.1878 0.0574
1850 0.030 2.403 -19.010 -0.1033 -0.1878 0.0574
1858 -1.178 4.072 7.042 -0.0515 -0.0837 -0.1144
1859 -1.070 4.070 7.826 -0.0419 -0.0476 -0.1159
1860 -0.398 3.787 8.202 -0.0364 -0.0121 -0.1180
1865 4.664 1.326 7.965 -0.0093 0.0320 -0.1348
1868 10.057 -1.869 6.946 0.0196 0.0606 -0.1609
1869 10.690 -2.307 6.463 0.0234 0.0725 -0.1668
1870 10.765 -2.424 5.660 0.0334 0.0828 -0.1680
1880 6.700 -0.000 -6.270 0.0503 0.0752 -0.2137
1888 5.587 0.631 -10.647 0.0182 0.0512 -0.2304
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 15 (OPE) W+T1+P1+H-U2-U3

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 5.176 0911 -11.318 -0.0098 0.0285 -0.2268
1890 4.439 1.528 -11.569 -0.0246 0.0041 -0.2242
1898 1.820 3.850 -11.636 -0.0641 -0.0177 -0.2213
1899 0.858 4.162 -11.632 -0.0742 -0.0354 -0.2067
1900 0.006 3.683 -11.433 -0.0995 -0.0409 -0.1872
1910 -0.956 2.353 -10.871 -0.1137 -0.0572 -0.1781
1913 -1.262 1.919 -10.676 -0.1138 -0.0573 -0.1780
1916 -2.533 0.110 -9.861 -0.1141 -0.0578 -0.1777
1920 -2.838 -0.325 -9.664 -0.1142 -0.0579 -0.1776
1929 -3.383 -0.885 -9.013 -0.1365 -0.0649 -0.1586
1930 -3.773 -0.771 -8.132 -0.1486 -0.0840 -0.1516
1940 -4.069 -0.263 -7.278 -0.1484 -0.0914 -0.1411
1950 -4.231 -0.000 -6.829 -0.1484 -0.0914 -0.1410
1953 -4.388 0.255 -6.394 -0.1483 -0.0915 -0.1409
1956 -5.589 2.195 -3.082 -0.1482 -0.0919 -0.1401
1960 -5.747 2.450 -2.648 -0.1482 -0.0920 -0.1400
1968 -6.199 3.146 -1.449 -0.1449 -0.0983 -0.1253
1969 -6.629 3.245 -0.574 -0.1325 -0.1049 -0.1150
1970 -7.044 2.680 0.073 -0.1145 -0.1043 -0.0902
1978 -7.471 1.387 0.636 -0.1040 -0.1115 -0.0767
1979 -7.345 0.612 1.024 -0.0776 -0.1098 -0.0415
1980 -6.666 0.251 1.417 -0.0632 -0.1095 -0.0079
1990 -6.656 0.250 1.422 -0.0630 -0.1095 -0.0078
1993 -6.221 0.237 1.610 -0.0629 -0.1095 -0.0077
1996 -4.413 0.184 2.393 -0.0623 -0.1095 -0.0074
2000 -3.978 0.171 2.581 -0.0622 -0.1094 -0.0074
2009 -3.151 0.109 2.571 -0.0451 -0.0890 0.0049
2010 -2.640 0.033 1.952 -0.0188 -0.0644 0.0111
2015 -2.508 -0.000 1.416 -0.0150 -0.0604 0.0105
2018 -2.385 -0.027 0.881 -0.0122 -0.0566 0.0098
2019 -1.959 -0.032 0.217 -0.0030 -0.0344 0.0103
2020 -1.214 -0.009 -0.016 -0.0017 -0.0082 0.0039
2030 -0.449 -0.000 -0.000 -0.0000 -0.0001 0.0001
2040 0.000 -0.000 -0.000 -0.0000 -0.0000 0.0000
2050 4.887 1.391 9.732 -0.0093 0.0320 -0.1348
2060 4.440 1.262 6.199 -0.0092 0.0320 -0.1348
5000 0.000 -0.000 -0.000 -0.0000 0.0000 -0.0000
5010 0.000 -0.000 -0.004 -0.0006 0.0003 -0.0001
5020 -1.104 0.000 -0.003 -0.0006 0.0002 -0.0001
5030 -1.608 0.000 -0.003 -0.0006 0.0001 -0.0001
5040 -0.002 -0.004 -1.329 -0.0008 0.0005 -0.0001
5050 -0.001 2.204 -1.340 -0.0014 0.0019 -0.0001
5060 -0.001 2.652 -1.342 -0.0015 0.0021 -0.0001
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39

Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
10 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
20 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
30 -0.000 -0.005 -0.000 -0.0002 0.0000 0.0003
39 -0.000 -0.005 -0.000 -0.0004 0.0000 0.0001
40 -0.000 -0.003 -0.000 -0.0004 0.0000 0.0000
45 -0.000 -0.000 -0.000 0.0001 -0.0000 0.0000
48 -0.003 -0.003 -0.000 -0.0005 -0.0002 0.0000
49 -0.004 -0.001 -0.001 -0.0002 -0.0002 0.0000
50 -0.003 -0.002 -0.001 0.0001 -0.0001 -0.0004
59 -0.001 -0.003 -0.000 -0.0000 -0.0000 -0.0009
60 0.001 -0.006 -0.000 -0.0000 0.0000 -0.0001
70 0.001 -0.007 -0.000 -0.0000 -0.0000 0.0003
73 0.001 -0.006 -0.000 -0.0000 -0.0000 0.0003
76 0.001 -0.003 -0.000 -0.0000 -0.0000 0.0004
80 0.001 -0.003 -0.000 -0.0000 -0.0000 0.0004
90 0.001 -0.002 -0.000 -0.0000 -0.0000 0.0004
95 0.001 -0.001 -0.000 -0.0000 -0.0000 0.0003
100 0.001 -0.000 -0.000 -0.0000 -0.0000 0.0000
110 0.001 -0.000 -0.000 -0.0000 -0.0000 0.0000
120 0.001 0.000 0.000 -0.0000 -0.0000 -0.0000
130 0.001 -0.000 0.000 -0.0000 -0.0001 -0.0000
138 0.001 -0.001 0.001 -0.0000 -0.0002 -0.0003

139 0.002 -0.004 0.003 0.0001 -0.0008 -0.0004
140 0.000 -0.005 0.005 0.0002 -0.0011 0.0021
150 0.000 -0.005 0.005 0.0002 -0.0011 0.0021

153 -0.004 -0.005 0.005 0.0002 -0.0011 0.0021

156 -0.020 -0.005 0.007 0.0002 -0.0011 0.0022

160 -0.024 -0.005 0.007 0.0002 -0.0011 0.0022

169 -0.045 -0.005 0.008 0.0003 -0.0007 0.0059

170 -0.054 -0.002 0.009 0.0020 -0.0003 0.0074

175 -0.046 0.050 0.009 0.0064 -0.0007 0.0112

178 -0.005 0.700 0.009 0.0211 -0.0010 0.0225

179 -0.002 0.739 0.008 0.0181 -0.0007 0.0249

180 -0.001 0.661 0.005 0.0149 -0.0004 0.0316

185 -0.001 -0.000 -0.000 0.0091 -0.0003 0.0471

188 -0.001 -1.205 -0.003 0.0020 0.0001 0.0620

189 -0.002 -1.442 -0.002 0.0003 0.0007 0.0633

190 -0.006 -1.544 -0.000 -0.0010 0.0013 0.0631

195 -0.023 -1.551 -0.000 0.0012 0.0015 0.0610

200 0.001 -0.000 -0.000 0.0172 -0.0041 0.0475

208 0.342 0.317 -0.000 0.0081 -0.0078 0.0387

209 0.342 0.337 0.004 0.0109 -0.0079 0.0384

210 0.312 0.358 0.018 0.0138 -0.0082 0.0378

218 0.164 0.433 0.093 0.0158 -0.0079 0.0368

219 0.089 0.426 0.129 0.0201 -0.0073 0.0349

220 0.059 0.321 0.127 0.0220 -0.0059 0.0336
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC
Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements
CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
225 0.059 -0.000 0.073 0.0245 -0.0054 0.0348
228 0.059 -0.332 0.027 0.0269 -0.0048 0.0384
229 0.066 -0.450 0.011 0.0257 -0.0036 0.0470
230 0.077 -0.432 0.006 0.0241 -0.0022 0.0518
231 0.097 0.015 0.006 0.0135 0.0008 0.0706
232 0.093 0.062 0.006 0.0037 0.0028 0.0712
233 0.087 0.145 0.001 -0.0038 0.0049 0.0703
235 0.077 0.212 -0.006 -0.0125 0.0070 0.0686
236 ' 0.060 0.203 -0.009 -0.0259 0.0093 0.0682
240 ﬁ -0.006 -0.000 -0.009 -0.0381 0.0110 0.0722
248 -0.395 -1.612 -0.010 -0.0546 0.0128 0.0905
249 -0.291 -1.788 0.057 -0.0360 0.0076 0.0952
250 0.076 -1.833 0.150 -0.0147 0.0035 0.1049
258 1.149 -1.834 0.244 -0.0052 0.0003 0.1112
259 1.592 -2.022 0.233 0.0083 -0.0046 0.1246
260 1.793 -2.515 0.186 0.0143 -0.0099 0.1357
268 1.792 -5.281 0.003 0.0315 -0.0058 0.1363
269 1.791 -5.724 -0.002 0.0386 0.0045 0.1267
270 1.751 -5.745 0.011 0.0530 0.0156 0.1198
278 0.057 0.287 0.007 0.0937 0.0170 0.0729
279 0.011 0.507 0.023 0.0825 0.0066 0.0730
280 0.006 0.359 0.027 0.0761 -0.0031 0.0728
290 0.006 -0.000 0.006 0.0695 -0.0050 0.0730
299 0.006 -0.829 -0.069 0.0545 -0.0080 0.0723
300 -0.000 -0.000 0.000 0.0003 -0.0008 -0.0001
301 0.073 -0.967 -0.126 0.0360 -0.0145 0.0699
302 0.023 -1.017 -0.106 0.0485 -0.0117 0.0700
308 0.598 -0.081 -0.127 0.0199 -0.0155 0.0467
309 0.587 -0.018 -0.102 0.0133 -0.0162 0.0430
310 0.466 -0.001 -0.066 0.0067 -0.0176 0.0350
315 -0.002 -0.000 -0.000 0.0026 -0.0154 0.0282
319 -0.377 -0.001 0.020 0.0006 -0.0132 0.0223
320 -0.001 -0.000 0.000 -0.0002 -0.0002 0.0006
321 -0.467 0.069 0.080 -0.0012 -0.0107 0.0092
322 -0.448 0.026 0.039 -0.0007 -0.0122 0.0150
328 -0.467 0.112 0.133 -0.0013 -0.0105 0.0082
329 -0.451 0.135 0.172 -0.0018 -0.0105 0.0061
330 -0.411 0.137 0.188 -0.0017 -0.0110 0.0056
338 -0.065 0.107 0.188 -0.0017 -0.0118 0.0025
339 -0.020 0.089 0.169 -0.0059 -0.0121 0.0033
340 -0.001 0.063 0.123 -0.0086 -0.0118 0.0053
350 -0.001 -0.000 0.003 -0.0136 -0.0110 0.0083
355 -0.001 -0.100 -0.098 -0.0183 -0.0098 0.0101
360 -0.001 -0.120 -0.117 -0.0183 -0.0098 0.0101
363 -0.001 -0.193 -0.188 -0.0184 -0.0098 0.0100
366 -0.001 -0.267 -0.261 -0.0185 -0.0097 0.0099
370 -0.001 -0.284 -0.278 -0.0185 -0.0097 0.0099
379 -0.014 -0.279 -0.311 -0.0219 -0.0078 0.0051
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
380 -0.039 -0.193 -0.322 -0.0255 -0.0058 0.0036
388 -0.049 -0.152 -0.322 -0.0256 -0.0056 0.0036
389 -0.061 -0.057 -0.283 -0.0237 -0.0039 0.0038
390 -0.051 -0.021 -0.203 -0.0185 -0.0030 0.0040
400 -0.002 -0.000 0.000 -0.0000 -0.0002 0.0001
410 -0.002 -0.000 0.000 -0.0000 -0.0002 0.0001
420 -0.002 -0.001 -0.000 -0.0004 -0.0011 0.0000
429 0.003 -0.004 -0.005 -0.0024 -0.0027 -0.0016
430 0.023 -0.016 -0.010 -0.0032 -0.0062 -0.0031
438 0.189 -0.045 -0.009 0.0020 -0.0120 -0.0052
439 0.239 -0.022 -0.022 0.0113 -0.0184 -0.0041
440 0.257 0.001 -0.084 0.0218 -0.0215 -0.0032
448 0.210 0.001 -0.471 0.0320 -0.0299 -0.0027
449 0.204 -0.001 -0.568 0.0438 -0.0296 -0.0006
450 0.204 0.001 -0.524 0.0491 -0.0323 0.0016
460 0.204 0.001 -0.523 0.0491 -0.0323 0.0016
463 0.204 0.005 -0.460 0.0492 -0.0323 0.0016
466 0.204 0.020 -0.155 0.0494 -0.0324 0.0016
470 0.204 0.024 -0.092 0.0495 -0.0324 0.0016
478 0.204 0.028 0.084 0.0557 -0.0333 -0.0018
479 0.225 -0.009 0312 0.0631 -0.0390 -0.0214
480 0.345 -0.055 0.648 0.0818 -0.0445 -0.0399
490 0.347 -0.055 0.652 0.0819 -0.0445 -0.0400
493 0.425 -0.055 0.811 0.0819 -0.0445 -0.0400
496 0.722 -0.055 1.420 0.0821 -0.0445 -0.0402
500 0.800 -0.055 1.579 0.0822 -0.0445 -0.0402
508 1.789 -0.059 3.471 0.1097 -0.0473 -0.0600
509 2.050 -0.173 4.011 0.1353 -0.0547 -0.0791
510 2.183 -0.504 4.457 0.1482 -0.0639 -0.0935
519 2.080 -1.125 4.703 0.1616 -0.0674 -0.1068
520 1.818 -1.950 4.810 0.1833 -0.0714 -0.1139
525 -0.167 -7.081 4.809 0.1882 -0.0751 -0.1183
528 -1.135 -9.432 4.809 0.1764 -0.0756 -0.1203
529 -1.230 -10.056 5.060 0.1531 -0.0750 -0.1214
530 -0.886 -10.282 5.588 0.1287 -0.0742 -0.1238
534 -0.415 -10.086 5912 0.1081 -0.0794 -0.1270
535 -0.215 -9.600 5.764 0.0987 -0.0836 -0.1317
540 -0.216 -0.000 0.849 -0.0098 -0.0496 -0.1292
548 -0.216 1.051 0.461 -0.0231 -0.0425 -0.1202
549 -0.164 1.421 0.326 -0.0360 -0.0289 -0.1015
550 -0.081 1.394 0.288 -0.0573 -0.0168 -0.0910
555 0.153 -0.000 0.289 -0.0749 -0.0067 -0.0718
558 0.219 -1.611 0.290 -0.0730 0.0002 -0.0527
559 0.207 -1.783 0.296 -0.0606 0.0057 -0.0516
560 0.196 -1.687 0.327 -0.0544 0.0092 -0.0478
569 0.263 -1.520 0.294 -0.0457 0.0146 -0.0419
570 0.414 -1.457 0.180 -0.0294 0.0185 -0.0387
578 0.762 -1.458 -0.053 -0.0224 0.0176 -0.0374
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CAESAR Il Ver.13.00.00.0890, (Build 220811) Date: SEP 22, 2024 Time: 22:39
Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
579 0.872 -1.482 -0.117 -0.0120 0.0174 -0.0358
580 0.864 -1.508 -0.131 -0.0021 0.0165 -0.0353
589 -0.019 0.379 -0.126 0.0182 0.0011 -0.0217
590 0.028 -0.000 -0.126 0.0269 0.0046 -0.0244
591 -0.014 0.347 -0.113 0.0136 -0.0040 -0.0201
592 -0.014 -0.000 -0.030 0.0085 -0.0039 -0.0164
593 -0.010 -0.121 -0.001 0.0074 -0.0020 -0.0100
594 -0.005 -0.107 0.002 0.0075 -0.0008 -0.0070
595 -0.014 -0.084 -0.011 0.0072 -0.0035 -0.0153
596 0.001 0.145 0.001 0.0062 -0.0001 0.0267
597 0.001 -0.000 0.001 0.0057 -0.0000 0.0301
598 0.000 -0.699 0.002 0.0044 0.0000 0.0367
599 0.000 0.214 0.002 0.0088 0.0000 0.0176
600 0.000 -0.000 0.002 0.0036 -0.0000 0.0318
601 0.001 0.200 0.002 0.0109 0.0001 0.0138
602 0.000 -0.656 0.002 0.0038 0.0001 0.0370
603 0.001 -0.523 0.002 0.0043 0.0001 0.0361
604 -0.018 0.405 -0.125 0.0146 -0.0018 -0.0218
610 -0.010 -0.270 0.003 -0.0112 0.0008 0.0290
618 -0.023 -0.411 0.003 -0.0122 0.0015 0.0281
619 -0.031 -0.418 -0.001 -0.0148 0.0027 0.0270
620 -0.036 -0.345 -0.014 -0.0167 0.0045 0.0243
630 -0.036 -0.000 -0.100 -0.0207 0.0071 0.0189
638 -0.036 0.316 -0.297 -0.0263 0.0097 0.0119
639 -0.032 0.339 -0.306 -0.0270 0.0094 0.0109
640 -0.020 0.357 -0.290 -0.0281 0.0085 0.0100
648 0.035 0412 -0.173 -0.0303 0.0081 0.0095
649 0.049 0.384 -0.105 -0.0350 0.0051 0.0081
650 0.044 0.249 -0.069 -0.0415 0.0021 0.0071
660 0.035 -0.000 -0.069 -0.0439 0.0009 0.0066
670 0.168 -1.950 -0.071 -0.0152 -0.0037 0.0024
680 0.178 -1.986 -0.072 -0.0108 -0.0036 0.0021
688 0.143 -0.904 -0.074 0.0590 0.0081 -0.0053
689 0.118 -0.725 0.002 0.0681 0.0138 -0.0047
690 0.113 -0.649 0.181 0.0609 0.0167 -0.0045
698 0.209 -0.649 1.304 0.0640 0.0310 -0.0051
699 0.222 -0.655 1.459 0.0722 0.0317 -0.0042
700 0.226 -0.665 1.453 0.0767 0.0336 -0.0027
710 0.227 -0.685 1.097 0.0906 0.0335 -0.0014
713 0.227 -0.687 1.040 0.0907 0.0335 -0.0014
716 0.227 -0.697 0.801 0.0908 0.0334 -0.0014
720 0.227 -0.700 0.744 0.0909 0.0333 -0.0014
729 0.218 -0.715 0.555 0.0934 0.0235 -0.0117
730 0.165 -0.733 0.258 0.0996 0.0188 -0.0256
750 -0.000 -0.000 0.002 0.0889 0.0135 -0.0047
760 0.197 -0.000 -0.945 0.0431 -0.0296 -0.0008
770 0.030 -0.000 -0.185 0.0546 -0.0390 -0.0227
913 -0.032 -0.021 -0.116 -0.0170 -0.0022 0.0039
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+PI1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
914 -0.019 -0.000 -0.063 -0.0103 -0.0013 0.0044
915 -0.012 0.018 -0.053 -0.0015 0.0008 0.0053
916 0.003 -0.000 -0.009 -0.0103 -0.0013 0.6044
1000 -0.000 -0.000 0.000 0.0878 -0.0004 -0.0285
1010 0.000 -0.000 0.001 -0.0186 0.0008 -0.0285
1020 -0.000 -0.000 0.002 -0.0133 -0.0029 -0.0285
1030 -0.003 -0.000 0.005 0.0718 0.0109 -0.0285
1040 0.098 -0.733 0.006 0.1013 0.0145 -0.0285
1048 0.359 -5.941 0.006 0.1546 0.0055 -0.0861
1049 0.341 -6.178 -0.041 0.1554 0.0061 -0.0885
1050 0.270 -6.380 -0.176 0.1559 0.0053 -0.0919
1059 0.088 -6.575 -0.481 0.1535 0.0043 -0.1010
1060 0.005 -6.397 -0.590 0.1506 0.0076 -0.1145
1070 0.004 -0.000 -0.000 0.1506 0.0156 -0.1575
1200 -0.000 0.019 -0.054 -0.0010 0.0005 0.0006
1220 -0.002 0.017 -0.054 -0.0004 0.0004 0.0005
1225 -0.004 0.017 -0.054 -0.0000 0.0006 0.0018
1227 -0.006 0.019 -0.053 -0.0000 0.0008 0.0033
1230 -0.009 0.020 -0.053 -0.0007 0.0010 0.0055
1240 -0.002 0.013 -0.054 -0.0001 -0.0001 -0.0012
1243 -0.002 0.010 -0.054 -0.0001 -0.0001 -0.0012
1246 -0.002 0.001 -0.053 -0.0001 -0.0001 -0.0012
1250 -0.002 -0.001 -0.053 -0.0001 -0.0002 -0.0012
1255 -0.002 -0.000 -0.034 0.0019 -0.0014 0.0012
1260 -0.001 -0.000 -0.003 0.0043 -0.0007 -0.0045
1268 -0.001 -0.091 0.001 0.0055 -0.0001 -0.0088
1269 -0.001 -0.137 0.001 0.0060 -0.0000 -0.0098
1270 -0.002 -0.175 0.001 0.0053 -0.0002 -0.0094
1275 0.001 -0.000 0.001 -0.0071 0.0007 -0.0046
1278 0.007 0.048 0.001 -0.0055 0.0009 -0.0039
1279 0.012 0.060 -0.001 -0.0046 0.0013 -0.0036
1280 0.014 0.056 -0.006 -0.0048 0.0015 -0.0018
1290 0.014 0.054 -0.035 -0.0044 0.0014 0.0016
1300 0.014 0.068 -0.044 -0.0042 0.0013 0.0023
1308 0.014 0.076 -0.048 -0.0042 0.0012 0.0024
1309 0.018 0.085 -0.045 -0.0042 0.0007 0.0017
1310 0.020 0.087 -0.030 -0.0041 0.0004 -0.0005
1318 0.019 0.087 -0.022 -0.0041 0.0003 -0.0008
1319 0.011 0.081 -0.007 -0.0044 0.0006 -0.0029
1320 0.004 0.062 0.000 -0.0067 0.0006 -0.0038
1330 -0.000 -0.000 0.000 -0.0099 0.0004 -0.0054
1338 -0.001 -0.771 0.000 -0.0098 -0.0002 -0.0174
1339 -0.000 -0.845 0.001 -0.0148 -0.0001 -0.0199
1340 -0.000 -0.927 0.001 -0.0146 -0.0000 -0.0110
1348 -0.000 -0.687 0.000 -0.0369 0.0000 0.0067
1349 0.000 -0.624 0.000 -0.0355 0.0000 -0.0044
1350 0.000 -0.487 -0.000 -0.0417 0.0000 -0.0087
1360 0.000 -0.000 -0.000 0.0922 -0.0000 -0.0869
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1368 -0.000 -8.179 -0.000 0.2438 -0.0000 -0.1412
1369 -0.000 -9.387 0.000 0.2740 -0.0000 -0.1550
1370 -0.000 -10.448 0.000 0.2888 -0.0000 -0.1736
1378 -0.000 -21.693 -0.000 0.4069 -0.0000 -0.1648
1379 -0.000 -21.657 -0.000 0.4182 -0.0000 -0.1571
1380 -0.000 -20.282 0.000 0.4399 -0.0000 -0.1512
1390 -0.000 -0.000 0.000 0.4455 -0.0000 -0.1512
1400 0.000 6.339 0.000 0.4333 -0.0000 -0.1512
1403 0.000 7.179 0.000 0.4333 -0.0000 -0.1512
1406 0.000 10.397 0.000 0.4333 -0.0000 -0.1512
1410 0.000 11.237 0.000 0.4333 -0.0000 -0.1512
1420 -0.000 -0.000 -0.000 -0.0148 -0.0000 -0.0742
1430 -0.000 -0.000 0.000 0.0494 -0.0000 -0.0044
1440 -0.012 0.018 -0.053 -0.0015 0.0008 0.0053
1480 -0.009 0.049 -0.059 -0.0024 0.0020 0.0105
1483 -0.009 0.067 -0.062 -0.0024 0.0020 0.0105
1486 -0.009 0.143 -0.077 -0.0024 0.0021 0.0106
1490 -0.009 0.161 -0.080 -0.0025 0.0021 0.0107
1500 -0.009 0.154 -0.183 -0.0122 0.0078 -0.0266
1508 -0.009 -2.666 -0.693 -0.0310 0.0177 -0.0877
1509 -0.108 -2.909 -0.708 -0.0324 0.0194 -0.0835
1510 -0.336 -3.004 -0.635 -0.0358 0.0196 -0.0779
1513 -1.248 -3.005 -0.175 -0.0404 0.0233 -0.0732
1514 -1.420 -2.954 -0.055 -0.0453 0.0254 -0.0690
1515 -1.422 -2.818 0.001 -0.0509 0.0286 -0.0666
1520 -0.001 -0.000 0.000 -0.0568 0.0280 -0.0482
1530 0.001 0.021 -0.054 -0.0010 0.0005 0.0006
1540 0.002 0.024 -0.054 -0.0010 0.0005 0.0006
1550 0.014 -0.004 -0.056 0.0096 0.0002 0.0023
1560 0.008 -1.099 -0.056 0.0429 -0.0004 0.0125
1570 0.008 -1.190 -0.056 0.0429 -0.0004 0.0126
1580 -0.000 -0.000 0.000 0.0000 0.0000 0.0000
1590 0.007 -1.280 -0.056 0.0429 -0.0004 0.0126
1600 0.005 -1.415 -0.056 0.0434 -0.0004 0.0145
1608 0.002 -1.697 -0.056 0.0436 -0.0005 0.0217
1609 0.001 -1.786 -0.055 0.0387 -0.0006 0.0274
1610 -0.000 -1.736 -0.053 0.0342 -0.0007 0.0393
1620 -0.000 -1.734 -0.053 0.0342 -0.0007 0.0394
1623 -0.000 -1.666 -0.052 0.0342 -0.0007 0.0394
1626 -0.000 -1.384 -0.047 0.0341 -0.0007 0.0396
1630 -0.000 -1.316 -0.046 0.0341 -0.0007 0.0396
1640 -0.000 -0.000 0.001 0.0200 -0.0026 0.0242
1648 -0.000 0.173 0.067 0.0103 -0.0027 -0.0002
1649 -0.001 0.170 0.063 0.0086 -0.0026 -0.0008
1650 -0.003 0.169 0.047 0.0054 -0.0029 0.0004
1658 0.016 0.169 -0.001 0.0018 -0.0009 0.0024
1659 0.026 0.169 -0.002 -0.0005 -0.0008 0.0041
1660 0.033 0.165 -0.001 -0.0020 -0.0002 0.0048
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+PI1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1670 0.000 -0.000 -0.001 -0.0125 0.0007 0.0148
1678 0.035 -0.782 -0.000 -0.0026 -0.0019 0.0284
1679 0.041 -0.750 0.002 0.0005 -0.0024 0.0299
1680 0.044 -0.661 0.010 0.0017 -0.0028 0.0313
1685 0.044 -0.028 0.081 0.0058 -0.0028 0.0142
1688 0.044 0.042 0.105 0.0073 -0.0025 0.0046
1689 0.043 0.044 0.108 0.0080 -0.0021 0.0014
1690 0.041 0.036 0.111 0.0088 -0.0017 -0.0004
1699 0.036 0.014 0.103 0.0086 -0.0015 -0.0015
1700 0.030 0.006 0.083 0.0059 -0.0017 -0.0015
1710 0.025 0.006 0.064 0.0050 -0.0014 -0.0015
1713 0.022 0.006 0.056 0.0050 -0.0014 -0.0015
1716 0.012 0.006 0.020 0.0050 -0.0014 -0.0015
1720 0.009 0.006 0.012 0.0049 -0.0014 -0.0015
1729 0.004 0.002 0.002 0.0022 -0.0010 -0.0013
1730 0.001 -0.000 0.000 0.0002 -0.0002 -0.0011
1740 0.001 -0.000 0.000 -0.0000 -0.0000 -0.0011
1743 0.001 -0.000 0.000 -0.0000 0.0000 -0.0011
1746 0.001 -0.000 0.000 0.0001 0.0000 -0.0011
1750 0.001 -0.000 0.000 0.0001 0.0000 -0.0011
1758 0.001 -0.003 0.000 0.0012 -0.0001 -0.0011
1759 -0.002 -0.013 -0.004 0.0044 -0.0009 -0.0013
1760 -0.007 -0.019 -0.018 0.0051 -0.0015 -0.0019
1768 -0.019 -0.019 -0.047 0.0053 -0.0023 -0.0024
1769 -0.028 -0.023 -0.060 0.0057 -0.0026 -0.0036
1770 -0.032 -0.034 -0.058 0.0058 -0.0034 -0.0032
1780 -0.032 -0.035 -0.058 0.0058 -0.0034 -0.0032
1783 -0.032 -0.040 -0.052 0.0058 -0.0035 -0.0032
1786 -0.032 -0.063 -0.027 0.0058 -0.0035 -0.0032
1790 -0.032 -0.068 -0.021 0.0059 -0.0035 -0.0032
1799 -0.028 -0.065 -0.011 0.0069 -0.0036 -0.0000
1800 -0.018 -0.043 -0.007 0.0070 -0.0033 0.0010
1808 -0.010 -0.026 -0.007 0.0066 -0.0032 0.0015
1809 -0.002 -0.008 -0.004 0.0037 -0.0020 0.0014
1810 -0.000 -0.001 -0.001 0.0015 -0.0004 0.0004
1820 -0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1830 -0.000 -0.000 -0.000 0.0000 -0.0000 0.0000
1840 0.024 -0.068 0.081 0.0057 -0.0028 0.0142
1850 0.063 0.013 0.081 0.0058 -0.0028 0.0142
1858 1.322 3.336 0.001 -0.0634 0.0165 -0.0246
1859 1.366 3.488 -0.017 -0.0633 0.0146 -0.0234
1860 1.382 3.499 -0.055 -0.0628 0.0127 -0.0219
1865 1.382 3.000 -0.285 -0.0574 0.0106 -0.0336
1868 1.382 2.079 -0.500 -0.0521 0.0099 -0.0473
1869 1.370 1.886 -0.528 -0.0507 0.0100 -0.0463
1870 1.342 1.694 -0.540 -0.0471 0.0101 -0.0449
1880 0.867 -0.000 -0.540 -0.0302 0.0096 -0.0370
1888 0.707 -0.541 -0.540 -0.0306 0.0088 -0.0341
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Job:: BOMBAS DE FONDOS FCC

Licensed To:: Edit name in <system>\company.txt

DISPLACEMENTS REPORT: Nodal Movements

CASE 22 (SUS) W+P1+H

Node DX mm DY mm DZ mm RX deg. RY deg. RZ deg.
1889 0.683 -0.585 -0.530 -0.0286 0.0081 -0.0340
1890 0.674 -0.523 -0.508 -0.0276 0.0072 -0.0334
1898 0.674 -0.183 -0.438 -0.0245 0.0063 -0.0320
1899 0.639 -0.096 -0.395 -0.0229 0.0043 -0.0292
1900 0.561 -0.063 -0.331 -0.0198 0.0030 -0.0257
1910 0.430 -0.063 -0.230 -0.0185 0.0022 -0.0242
1913 0.388 -0.063 -0.198 -0.0185 0.0022 -0.0242
1916 0.216 -0.063 -0.066 -0.0185 0.0021 -0.0241
1920 0.174 -0.063 -0.034 -0.0184 0.0021 -0.0241
1929 0.113 -0.044 0.013 -0.0138 0.0023 -0.0211
1930 0.095 -0.015 0.027 -0.0050 0.0018 -0.0197
1940 0.101 -0.002 0.027 -0.0010 0.0014 -0.0183
1950 0.103 -0.000 0.027 -0.0009 0.0014 -0.0183
1953 0.106 0.001 0.027 -0.0008 0.0014 -0.0183
1956 0.124 0.010 0.027 -0.0006 0.0014 -0.0182
1960 0.126 0.012 0.027 -0.0006 0.0014 -0.0182
1968 0.131 0.012 0.027 0.0001 0.0009 -0.0163
1969 0.115 0.010 0.026 0.0012 0.0008 -0.0148
1970 0.079 0.009 0.021 0.0021 0.0011 -0.0116
1978 0.024 0.009 0.009 0.0026 0.0006 -0.0100
1979 0.001 -0.000 0.000 0.0035 0.0004 -0.0060
1980 -0.004 -0.011 -0.004 0.0038 -0.0002 -0.0015
1990 -0.004 -0.011 -0.004 0.0038 -0.0002 -0.0015
1993 -0.004 -0.013 -0.004 0.0039 -0.0002 -0.0014
1996 -0.004 -0.023 -0.003 0.0039 -0.0002 -0.0014
2000 -0.004 -0.026 -0.002 0.0039 -0.0002 -0.0014
2009 -0.004 -0.021 -0.001 0.0045 -0.0005 0.0002
2010 -0.002 -0.008 -0.000 0.0035 -0.0005 -0.0002
2015 -0.001 -0.000 -0.000 0.0028 -0.0004 -0.0004
2018 -0.001 0.005 -0.000 0.0022 -0.0003 -0.0006
2019 -0.000 0.006 -0.000 0.0002 -0.0001 -0.0012
2020 0.000 0.002 -0.000 0.0001 -0.0000 -0.0006
2030 0.000 0.000 -0.000 0.0000 -0.0000 -0.0000
2040 0.000 0.000 -0.000 0.0000 -0.0000 -0.0000
2050 1.456 3.402 -0.285 -0.0575 0.0106 -0.0336
2060 1.308 2.600 -0.285 -0.0574 0.0106 -0.0336
5000 -0.000 -0.000 0.000 -0.0000 -0.0000 0.0000
5010 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0001
5020 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
5030 -0.000 -0.001 -0.000 -0.0000 -0.0000 0.0001
5040 -0.000 -0.000 -0.000 -0.0000 -0.0000 0.0001
5050 -0.001 -0.000 -0.000 -0.0000 -0.0001 0.0001
5060 -0.002 -0.000 0.000 -0.0000 -0.0002 0.0001
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