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Resumen 

En convenio entre la Escuela Colombiana de Ingeniería y la universidad de Purdue (USA) 

se propuso desarrollar el trabajo académico, cuyo objetivo principal fue determinar los 

índices de sobre esfuerzo y cálculo de deformaciones bajo la carga del camión de diseño 

HL-93 y la Norma AASHTO 2012, para la superestructura de dos puentes vehiculares, 

localizados en el estado de Indiana Estados Unidos, diseñados y construidos bajo la 

norma AASHTO de 1949.  

Los puentes en estudio llevan en servicio 69 y 61 años respectivamente, siendo el más 

antiguo el que se denominó como puente No 1, cuya superestructura está compuesta por 

seis vigas de sección T en concreto reforzado y de una luz. El otro puente se nombró para 

el estudio como puente No 2, su superestructura está compuesta por una losa maciza 

continua dividida en tres luces. 

El trabajo aquí realizado se desarrolló en cuatro etapas; En la primera, se realizó un 

estudio de la norma AASHTO 2012, además de la información suministrada por 

universidad de Purdue, la cual consistió en veintitrés (23) planos en formato PDF, copia 

de los originales de diseño e intervenciones realizadas a los puentes. En la segunda 

etapa se transcribió la información relevante de los planos de diseño a Autocad. 

Una vez estudiado y entendido los requerimientos exigidos en la norma AASHTO 2012,  

para el diseño de puentes más la información obtenida de los planos de diseño, se 

procedió con la tercera etapa, la cual consistió en determinar las solicitaciones por corte y 

flexión para la superestructura de los dos puentes. Las solicitaciones se calcularon 

manualmente y con la ayuda del programa SAP2000, esto último para tener un punto de 

comparación de resultados, los métodos empleados para determinar las solicitaciones 

manualmente fueron el teorema de Barret para el puente No 1 y líneas de influencia para 

el puente No 2. 

En la cuarta etapa, se calcularon los índices de sobre esfuerzo por corte y flexión, así 

como las deformaciones de los puentes. Obteniendo índices  por flexión  para el puente 

No 1 hasta un 16%  por encima de la capacidad de las vigas, según requerimientos de la 

norma,  además de no cumplir los límites para deformaciones. En el puente No 2 se 

obtuvieron índices de sobre esfuerzo por corte y flexión por debajo de la capacidad de 
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resistencia de los elementos. Concluyendo que el puente No-1 a pesar de obtenerse 

índices superiores a la unidad, el puente puede seguir en funcionamiento y el puente No-2 

cumple con los requerimientos de capacidad establecidos en la Norma AASHTO 2012. 
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Introducción  

En el desarrollo económico, social, cultural y productivo de una sociedad existen 

diferentes factores, que juegan un papel muy importante. Uno de estos entre muchos 

otros, es el estado de conservación de las vías de comunicación y sus componentes tales 

como: bermas, señalizaciones, calzadas, andenes, cunetas túneles, viaductos y puentes. 

Una vía en buen estado se traduce para una sociedad en; reducción en tiempos de viaje, 

facilita el desplazamiento de los usuarios y mercancías, además de contribuir al desarrollo 

y sostenibilidad económica de las regiones entre otros. 

Actualmente, uno de los ítems que mide a nivel mundial el desarrollo de una nación es el 

estado de conservación de sus vías de comunicación, por otro lado una vía para una 

nación es una inversión productiva, con el reintegro de los costos invertidos en tiempos 

relativamente rápidos, seguros y bien multiplicados. 

Ninguna nación o sociedad crece con un defectuoso sistema de vías, por lo tanto para 

que una vía preste la función básica para la cual fue proyectada y no margine o retrase el 

desarrollo de una región, es indispensable implementar un plan mantenimiento periódico 

para esta y para cada uno de los elementos que la componen. 

Cuando se habla de una vía, dependiendo de la topografía que atraviese, esta puede 

estar compuesta por diferentes elementos, los cuales también se deben tener en cuenta 

en el momento de realizar un mantenimiento o una ampliación vial, tal es el caso de los 

puentes vehiculares, los cuales son elementos estructurales que se aprovechan en las 

vías para salvar accidentes topográficos, o cualquier obstáculo físico como: un río, un 

caño, un humedal, un cruce vial o una vía férrea. 

La función principal de un puente es conectar dos (2) puntos para mejorar o permitir la 

movilidad vial entre estos. Otras funciones de los puentes son: mejorar la circulación vial 

en sitios muy concurridos, permitir el paso peatonal, permitir el paso de animales o paso 

de tuberías, entre otras. 

Además del mantenimiento preventivo que se les debe realizar a los puentes, en 

ocasiones es necesario realizar una evaluación de la capacidad de carga, ya sea por el 
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deterioro normal por el paso de los años, por vulnerabilidad sísmica, por actualización de 

códigos, o por el aumento del tráfico y/o cargas que lo atraviesan.  

Viendo la importancia de las vías y de sus componentes como los puentes para una 

sociedad, es de vital importancia que sus dirigentes se preocupen por el estado de 

conservación y de capacidad de carga de estos, tal es el caso de un cierto tipo de puentes 

en el estado de Indiana (Estados Unidos) que está desarrollando la universidad de Purdue 

ubicada en el mismo estado.  

Como parte del proceso de acercamiento entre la Universidad de Purdue y la Escuela 

Colombiana de Ingeniería, se planteó este trabajo dirigido cuyo objetivo es evaluar la 

capacidad de carga de la superestructura de dos puentes vehiculares utilizando la 

metodología empleada para este fin en Colombia.  
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Capitulo I 

Marco Teórico 

En la siguiente sección se presentan la teoría que sirvió de base para el análisis 

estructural de los puentes, más la descripción general de los métodos que se emplearon 

para calcular las solicitaciones máximas, valores que fueron cotejados con los obtenidos 

con la ayuda del programa SAP2000, con el objeto de evitar desviaciones importantes en 

los datos base del estudio que aquí se propone.  

En Colombia no existe una normativa clara para evaluar la capacidad de carga de los 

puentes, sin embargo mediante resolución número 000108 de 2015 se reglamentó la 

NORMA COLOMBIANA DE DISEÑO SÍSMICO DE PUENTES CCP-14, norma que como 

su nombre lo indica es para el diseño de estructuras nuevas y en ninguno de sus 

capítulos se presentan recomendaciones para la evaluación de estructuras existentes, por 

lo tanto el trabajo que aquí se desarrolló consistió en obtener las solicitaciones y 

deflexiones máximas de acuerdo con la geometría actual de las estructuras y normativa 

vigente, para luego calcular las solicitaciones resistentes de acuerdo con la información 

consignada en los planos como son; dimensiones, materiales y refuerzo.  

Finalmente con los valores de las solicitaciones obtenidas, se calcularon los  índices de 

sobre esfuerzo de las estructuras más sus deformaciones o  deflexiones máximas.  

Como los puentes a analizar se localizan en el estado de Indiana (Estados Unidos), se 

seguirán las recomendaciones dadas en la NORMA AASHTO 2012, norma en la que se 

basa el código colombiano CCP-14.  

En este capítulo se incluye también una breve descripción de las recomendaciones dadas 

en la norma AASHTO LRFD 2012 para el diseño de puentes, recomendaciones que 

servirán cumplir con los objetivos de este trabajo. 
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1.1. Puente tipo losa 

Un puente tipo losa es una estructura conformado por una placa maciza con espesor 

considerable, generalmente en concreto reforzado y simplemente apoyada, este tipo de 

puente se emplean para salvar luces pequeñas entre 6 a 18,0 m. (Véase Figura 1). 

 

Figura 1  Puente tipo losa en concreto reforzado  

 Fuente: (Oldcastle Precast) 

 

1.2. Puente tipo viga - losa  

Un puente tipo viga losa es una estructura conformada por una losa superior apoyada 

sobre vigas descolgadas generalmente en concreto reforzado, algunas veces trabajando 

en sección compuesta. Las vigas pueden tener diferentes configuraciones como son; 

vigas en I, vigas rectangulares y vigas tipo cajón, estos elementos pueden ser de sección 

constante o variable. Este tipo de puentes generalmente se emplean para luces 

comprendidas entre 25,0 m y 35,0 m  para luces continuas o simples. (Véase. Figura 2). 
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Figura 2  Puente tipo viga - losa en concreto reforzado 

Fuente: (PACADAR, 2016) 

 

1.3. Componentes  de un puente 

Los puentes generalmente están conformados  por los siguientes elementos 

(Véase Figura 3): 

1. Superficie y Equipamientos:  

 Superficie de rodadura. 

 Juntas. de expansión 

 Andenes y/o bordillos 

 Barandas 

 Iluminación 

 Señalización 

 Drenajes. 

2. Sub estructura:  

 Aletas. 

 Estribos 

 Pilas 
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3. Superestructura:  

 Losa. 

 Vigas 

 Riostras 

 Arcos  

 Apoyos 

 

Figura 3  Componentes de un puente  

Fuente: (INVIAS, 2006) 

 

1.4. Teorema de Barret 

El teorema predice que cuando hay más de una carga sobre un elemento 

simplemente apoyado, el momento máximo se produce en una posición de las 

cargas de tal manera que; el centro luz es equidistante de la resultante  de la carga 

más pesada y más cercana a esta resultante. El momento máximo se producirá 

debajo de la carga más alta y más cercana al centro luz  (Serquen, 2016). (Véase 

Figura 4). 
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Figura 4  Esquema teorema de Barret.  

Fuente: (Serquen, 2016) 

 

1.5. Líneas de influencia 

La línea de influencia es la representación gráfica del efecto que una carga móvil 

tiene sobre una acción interna, (momento o cortante), una reacción o una 

deformación en una sección específica de una estructura. 

Para determinar la línea de influencia de una reacción, fuerza interna o 

deformación, basta con desplazar una carga unitaria puntual P=1 sobre la 

estructura y analizar su efecto sobre la fuerza interna, reacción o deformación en 

una sección de interés. La línea que une las ordenadas N, bajo las diferentes 

posiciones de la carga, representa la línea de influencia de la reacción o de la 

fuerza interna (momento o cortante) correspondiente. 

Los diagramas de fuerza normal N, fuerza cortante V, el momento flector M y 

torsor T son la representación gráfica del efecto causado por un tren de cargas 

inmóvil, es decir cuya posición es fija, a lo largo de diferentes secciones de una 

estructura. Por el contrario, la línea de influencia representa el efecto que una 

carga móvil produce sobre una reacción, sobre una fuerza interna, sobre un 

momento flector o momento torsor, sobre una deformación en una sección 

determinada de una estructura. 
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Diagrama de fuerzas internas: La carga es móvil. El diagrama indica el efecto de la 

carga móvil en todas las secciones de la estructura. 

Línea de influencia: La carga es móvil y la sección considerada es fija. Por facilidad 

de cálculo se acostumbra suponer que la carga móvil igual a la unidad. La línea de 

influencia representa el efecto de una carga móvil sobre una reacción, una fuerza 

interna (N, V, M, T) o una deformación en una sección determinada de la 

estructura. 

La gráfica siguiente muestra la diferencia entre los diagramas de fuerza cortante y  

momento flector, referidos a una viga simplemente apoyada, y la línea de 

influencia de la reacción en A, RA, la reacción en B, RB y el momento flector en C. 

(Bahena, Curso de puentes en concreto, Codigo Colombiano de Diseño Sismico 

de Puentes - 1995, 2004) 

 

Figura 5  Diagrama de acciones internas y las líneas de influencia  

  Fuente: (Bahena, Fundamentos de diseño de puentes, 2018) 

 

1.6. Especificaciones  y requerimientos de la norma AASTHO 2012  

En buena parte del continente americano, el diseño de puentes se ha practicado 

teniendo como referencia de primera mano las especificaciones americanas 

AASHTO [AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS], cuya 

primera norma, “STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES AND 

INCIDENTAL STRUCTURES”, ampliamente reconocida, fue publicada en 1931 

Posteriormente se denominó AASHTO [AMERICAN ASSOCIATION OF STATE 
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HIGHWAYS AND TRANSPORTATION OFFICIALS] y se creó el “AASHTO 

HIGHWAY SUBCOMMITTEE ON BRIDGES AND STRUCTURES”, autor y 

guardián de esta primera especificación. El titulo original de la especificación fue 

simplificado y en sus últimas ediciones consecutivas, con intervalos aproximados 

de cuatro años, lo hemos conocido como “STANDARD SPECIFICATIONS FOR 

HIGHWAY BRIDGES”. Su edición final, la “17th edition”, fue publicada en el año 

2002. 

En la introducción de la especificación AASHTO LRFD, 6a edición, se expresa: “EI 

volumen de conocimientos relacionados con el diseño de puentes de carretera ha 

crecido enormemente desde 1931 y continua haciéndolo. La teoría y la práctica ha 

evolucionado significativamente, reflejando los avances de la investigación en el 

conocimiento de las propiedades de los materiales, sus mejoras, en el más 

racional y preciso análisis del comportamiento de las estructuras, en el 

advenimiento de los computadores y el rápido avance de su tecnología, en el 

estudio de los eventos externos que representan amenaza para los puentes, tales 

como eventos sísmicos, crecientes de los ríos y muchas otras áreas.” 

En 1986, el subcomité de AASHTO encargado de estos asuntos manifestó el 

interés por efectuar una evaluación de las especificaciones AASHTO vigentes, 

revisar las especificaciones y códigos extranjeros y, lo más importante, considerar 

las alternativas de filosofía de diseño a las especificaciones estándar [Standard 

Specifications] que se estaban utilizando corrientemente. EI trabajo fue realizado 

identificando y enmendando  vacíos, inconsistencias y algunos conflictos. Y aún 

más, encontrando que la especificación no reflejaba los más recientes desarrollos 

de la filosofía de diseño con factores de diseño de carga y resistencia LRFD,  

enfoque que venía ganando terreno en otras áreas de la ingeniería estructural y en 

otras partes del mundo como  Canadá y Europa. Finalmente, en 1994 AASHTO 

publica su primera edición de especificaciones para diseño de puentes basada en 

la filosofía LRFD, “AASHTO LRFD Bridge Design Specifications” Su más reciente  

publicación es la 7 más edición de 2014 (AASHTO, 2012) 
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1.6.1 Filosofía De Diseño 

La filosofía de la norma AASHTO 2012, está basada en  el concepto de estados 

límites, el cual se basa en la disminución de la probabilidad de falla de la estructura 

para ciertos estados límites, considerados importantes a valores aceptables. 

La metodología de diseño por estados límite tiene dos características básicas: (1) 

trata de considerar todos los estados límites posibles y (2) está basado en 

métodos probabilistas.  

Los estados límite deben estar suficientemente bien definidos, de tal manera que 

un diseñador sepa qué es considerado como aceptable o inaceptable. De mayor 

importancia es prevenir que los estados límites sean alcanzados, pero hay otras 

metas igualmente deseables: funcionalidad, apariencia y economía. No es 

económico diseñar un puente para que ninguno de sus componentes falle. Por lo 

tanto, es necesario determinar cuál es el nivel de riesgo o probabilidad de falIa 

aceptable. 

El criterio de diseño para estados límites se puede expresar matemáticamente de 

varias formas. Una de ellas, que utiliza coeficientes de carga y de resistencia, se 

puede expresar mediante la siguiente fórmula general, empleada en las Normas:             
En donde el lado izquierdo de la ecuación se refiere a la resistencia de la 

estructura y el lado derecho al efecto de las cargas que actúan sobre ella. Los 

términos tienen el siguiente significado: 

Ø = Coeficiente de reducción de capacidad, también llamado coeficiente de 

resistencia, siempre menor o igual a uno. 

Rn = resistencia nominal, calculada con una fórmula de un código estructural, 

utilizando las dimensiones nominales del elemento y las propiedades nominales 

del material. Es una fuerza interna generalizada: fuerza axial, momento flector o 

corte, asociada con el estado límite de capacidad o de funcionalidad en estudio.  
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ϒk = Coeficiente de carga que refleja la posibilidad de que se presenten 

sobrecargas y las incertidumbres inherentes al cálculo de los efectos de la carga. 

El subíndice k representa las varias cargas así: D para la carga muerta, L para la 

viva, E para el sismo, W para el viento, etc.  

Qk = Efecto de la carga de diseño  

1.6.2 Sistema de unidades. 

En el estudio de los puentes se empleará como sistema principal de unidades el 

sistema internacional de unidades (S.I.), con su equivalencia en el sistema  inglés 

(U.S), tal como se presenta a continuación: 

 Sistema Internacional de unidades (S.I) 

 

 Longitud :Metros (m) 

   Milímetros (mm) 

 Área  :Metros cuadrados (m²) 

   Milímetros cuadrados (mm²)   

 Fuerza  :Newton (N) 

    Kilonewtons (kN) 

 Masa  :Kilogramo (kg) 

 

 Sistema Internacional de unidades inglés (U.S) 

 

 Longitud :Pie (ft) 

   Pulgada (in) 

 Área  :Pies  cuadrados (ft²) 

   Pulgadas  cuadradas (in²)   

 Fuerza  :libra (lb)   

 Masa  :libra-masa (lbm) 
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1.6.3 Clasificación de los puentes 

De acuerdo al capítulo 4 de la norma AASTHO 2012 los puentes se deben 

clasificar en una de las tipologías  que se indica en la tabla 4.6.2.2.1-1, la cual se 

presentan a continuación. 

 

Figura 6  Superestructuras comunes cubiertas en los artículos 4.6.2.2.2 y 4.6.2.2.3 

Fuente: (AASHTO, 2012) 
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1.6.4 Chequeo de dimensiones 

Dentro del análisis propuesto, se realizará una verificación de dimensiones de las 

superestructuras de los puentes, partiendo de la información consignada en los 

planos de diseño, contra las recomendadas en la tabla 2.5.2.6.3 -1 de la norma.  

 

Figura 7  Profundidades mínimas para superestructuras de profundidad constante 

Fuente: (AASHTO, 2012) 

 

1.6.5 Cargas y factores de carga 

La norma clasifica las cargas de la siguiente forma: 

 Cargas permanentes =  Peso propio y cargas 

muertas 

 Cargas variables = Carga viva (Camiones de diseño) 
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1.6.5.1. Peso Propio y Cargas Muertas 

Corresponde al peso propio de la estructura y el peso de los elementos que 

permanecerán fijos durante la vida útil de la estructura (cargas 

permanentes o comunes) para cada puente se realiza una evaluación 

particular de acuerdo con su geometría, componentes y el peso unitario de 

los materiales que se presentan en la tabla 3.5.1.-1 de la norma. 

 

           Figura 8  Peso unitarios de materiales para diseño de puentes 

Fuente: (AASHTO, 2012) 

 

1.6.5.2. Cargas vivas de vehículos 

La carga viva vehicular mínima a considerar para determinar los índices de 

sobre esfuerzo de la superestructura de los puentes, es la establecida en el 

capítulo 3 de la norma, tal como se presenta en las siguientes figuras. 
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Figura 9  Cargas  camión de diseño HL-93 

Fuente: (AASHTO, 2012) 

 

 

Figura 10  Cargas  de diseño – Tándem 

Fuente: Elaboración propia 
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Figura 11  Carga de diseño – Línea de carga 

Fuente: Elaboración propia 

 

De acuerdo al capítulo 3.6.1.3 de Norma, el efecto extremo por el paso de 

vehículos sobre un puente, se debe tomar como la mayor  de los  

siguientes: 

1. Camión de diseño más línea de carga. 
 

 

Figura 12  Combinación camión HL-93  más línea de carga  

Fuente: Elaboración propia 

 

2. Tándem de diseño más línea de carga. 
 

 

Figura 13  Combinación Tándem de diseño más línea de carga  

Fuente: Elaboración propia 
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Adicionalmente los efectos estáticos del camión o tándem de diseño, deben 

incrementarse por el porcentaje especificado en la siguiente tabla. Para 

tener en cuenta en el diseño efectos dinámicos. 

Tabla 1  Amplificación de Carga viva (IM 

 

Fuente: (AASHTO, 2012) 

 

1.6.6 Factores de distribución 

La norma divide el diseño de los elementos internos de los elementos externos, 

esta división se realiza con los factores de distribución, empleados para las 

solicitaciones por flexión y cortante, de acuerdo con lo indicado en el numeral 

4.6.2.2.2. El factor de distribución es el porcentaje de momento flector o cortante 

que recibe cada uno de los elementos de un puente, debido a la acción de la carga 

viva. Las ecuaciones para el cálculo del factor de distribución para momento o 

cortante depende de si el elemento en estudio es interior o exterior y del número 

de carriles cargados. En las siguientes tablas se presentan las ecuaciones para 

calcular estos valores. 
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Tabla 2  Distribución de cargas vivas para momentos en vigas interiores - 1 

 

Fuente: (AASHTO, 2012) 

 

 

 



 
 

36 
 
  

Tabla 3  Distribución de cargas vivas para momentos en vigas interiores - 2 

 

Fuente: (AASHTO, 2012) 
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Tabla 4  Distribución de cargas vivas para momentos en vigas exteriores 

 

Fuente: (AASHTO, 2012) 
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Tabla 5  Factores de distribución de carga para momentos en vigas 
longitudinales sobre apoyos enviados  

 

Fuente: (AASHTO, 2012) 
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Tabla 6  Distribución de carga viva para cortante en vigas interiores 

 

Fuente: (AASHTO, 2012) 
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Tabla 7  Distribución de carga viva para cortante en vigas exteriores 

 

Fuente: (AASHTO, 2012) 

 



 
 

41 
 
  

1.6.7 Combinaciones de Carga 

En la siguiente tabla se presentan las combinaciones de carga básicas para el 

diseño estructural de puentes recomendadas en el capítulo 3 de la norma 

AASHTO LRFD 2012. 

Tabla 8  Combinaciones básicas de carga  

 

Fuente: (AASHTO, 2012) 

 

Para determinar los índices de sobre esfuerzo y deformaciones de los dos 

puentes, se emplearan las siguientes combinaciones: 

 Combinación Servicio 1-1 =  1.0 D.C+1.0 DW+1.0 HL-93*IM+1.0 LÍNEA DE 

CARGA. 

 Combinación Servicio 1-2 =  1.0 D.C+1.0 DW+1.0 TÁNDEM*IM+1.0 LÍNEA DE 

CARGA. 



 
 

42 
 
  

 Combinación Resistencia 1-1 =  1.25 D.C+1.50 DW+1.75 HL-93*IM+1.75 

LÍNEA DE CARGA. 

 Combinación Resistencia 1-2 =  1.25 D.C+1.50 DW+1.75 TÁNDEM*IM+1.75 

LÍNEA DE CARGA 

Dónde: IM = 1.33 

El chequeo de deflexiones se realizara con las con las siguientes combinaciones 

 Combinación DFL1 = HL-93*25%+1.0 LÍNEA DE CARGA 

 Combinación DFL2 = TÁNDEM*25%+1.0 LÍNEA DE CARGA 

 Combinación DFL3 = HL-93 

1.6.8 Momento resistente 

En el capítulo 5.7.3.2 de la norma se indica que la resistencia a flexión de un 

elemento deber ser igual a: 

Mr = Φ Mn  Ecuación (5.7.3.2.1-1) 

Dónde:  

Φ = Factor de resistencia  especificado en el artículo 5.5.4.2 
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Figura 14  Factores de resistencia recomendados en la norma 

Fuente: (AASHTO, 2012) 

 

Mn = (Resistencia nominal) 

 

Figura 15  Ecuación para calcular la resistencia a flexión de elementos estructurales 

Fuente: (AASHTO, 2012) 

 

1.6.9  Cortante resistente  

En el capítulo 5.8.1.1 de la norma AASHTO 2012 se indica que, cuando sea 

razonable suponer que las secciones planas permanecen planas después de la 
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carga, las regiones de los elementos deben diseñarse para cortante y torsión 

usando, ya sea el modelo seccional especificado en el Artículo 5.8.3, o el modelo 

de puntal-tensor especificado en el Artículo 5.6.3, por lo tanto; la resistencia a 

cortante de un elemento empelando el modelo del artículo 5.8.3  debe calcularse 

como: 

Vr = Φ Vn    Ecuación (5.8.2.1-2) 

Dónde:  

Φ = Factor de resistencia  especificado en el artículo 5.5.4.2 

Vn = Resistencia nominal a cortante 

 

Figura 16  Resistencia nominal a corte de una sección 

Fuente: (AASHTO, 2012) 
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1.6.10 Parámetros para deflexiones 

Para el cálculo de  deflexiones instantáneas se indica en el capítulo 5.7.3.6.2 que  

se debe realizar empleando el módulo de elasticidad del concreto especificado en 

el capítulo  5.4.2.4  tomando el momento de inercia bruto Ig o un momento de 

inercia efectivo Ie 

 

Figura 17  Ecuación para calcular módulo de elasticidad del concreto 

Fuente: (AASHTO, 2012) 

 

 

Figura 18  Ecuación para calcular momento efectivo de inercia   

Fuente: (AASHTO, 2012) 

 

Los límites para el chequeo de deflexiones,  en puentes vehiculares se presentan 

en el capítulo 2.5.2.6.2 de la norma los cuales se presentan a continuación.  
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Figura 19  Límites para deflexiones verticales  

Fuente: (AASHTO, 2012) 

 

1.6.11 Método puntal tensor 

El método de puntal tensor tiene su origen en los modelos de armaduras 

propuestos a principios del siglo XX, para explicar el comportamiento a cortante en 

vigas de concreto reforzado. El método está basado en la teoría de plasticidad y 

sirve para calcular la resistencia de un elemento estructural una vez éste ha 

alcanzado el estado límite de agrietamiento. El método se emplea en elementos 

estructurales en los cuales, debido a la magnitud de las fuerzas o a la geometría 

del elemento, no son válidas las hipótesis en las que se basa el diseño a flexión de 

vigas, es decir, la distribución de esfuerzos no es uniforme; a estos elementos o 

zonas  de disturbio  se le llama” Regiones de discontinuidad o regiones D”, en la 

actualidad,  el método ha sido calibrado y plasmado en códigos de diseño como la 

AASTHO 2012 (SCRIBD) 
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Figura 20  Representación Zonas “D” en modelo puntal tensor   

Fuente: (SCRIBD) 

 

De acuerdo a la norma AASTHO 2012 los modelos de puntal- tensor pueden 

usarse para determinar las fuerzas internas cerca de los apoyos y en los puntos de 

aplicación de cargas concentradas, en los estados límite de resistencia y evento 

extremo. El modelo de puntal-tensor debería considerarse para el diseño de 

cimentaciones profundas y dados de pilotes o en todas las situaciones en  las 

cuales la distancia entre los centros de aplicación de carga y las reacciones es 

menor que aproximadamente dos veces el espesor del miembro. 

 Modelación; La estructura, un elemento o una región de la misma, puede 

modelarse como un sistema de tensores de acero a tracción y puntales de 

concreto a compresión interconectados en nudos para formar una cercha 

capaz de llevar todas las cargas aplicadas a los apoyos. Deben 

considerarse los espesores requeridos de los puntales a compresión y de 

los tensores a tracción para determinar la geometría de la cercha. 

La resistencia, Pr, de los puntales y los tensores debe tomarse como la de 

los elementos cargados axialmente: 

Pr = Φ Pn (5.6.3.2-1) 
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Dónde: 

Pn= Resistencia del puntal o tensor (kips). 

Φ = Factor de resistencia para tracción o compresión 

 Resistencia del puntal sin refuerzo 

La resistencia nominal de un puntal de compresión sin refuerzo debe 

tomarse como: 

Pn= fcu*Acs (5.6.3.3.1-1) 

Dónde: 

Pn= Resistencia nominal del puntal de compresión ( kip). 

fcu = Limite del esfuerzo de compresión especificado en el artículo 5.6.3.3.3 

(ksi) 

Acs = Área transversal efectiva del puntal especificada en el Artículo 

5.6.3.3.2 (in2) 

 

 Área transversal efectiva del puntal  

EI valor de Acs debe determinarse considerando el área disponible de 

concreto y las condiciones de anclaje en los extremos del puntal, como se 

muestra en la Figura 21 y Figura 22. Cuando el puntal está anclado con 

refuerzo, puede considerarse que el área efectiva de concreto se extiende 

una distancia de hasta seis diámetros de la barra de anclaje, como se 

muestra en la Figura 22. 
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Figura 21  Detalle biela anclada con armadura 

Fuente: (AIS, 2014) 

 

 

Figura 22  Detalle biela anclada con apoyo y otra biela 

Fuente: (AIS, 2014) 

 

 Esfuerzo límite de compresión en el puntal 

 

EI esfuerzo límite de compresión, fcu, debe ser; 
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Dónde: 

αs = El menor Angulo entre el puntal de compresión y los tensores 

adyacentes de tracción (Grados). 

Ɛs = Deformación unitaria  de tracción en el concreto en la dirección del 

tensor de tracción (in/in). 

f´c= Resistencia especificada a la compresión (ksi) 

 

 Resistencia del tensor 

EI refuerzo del tensor de tracción debe anclarse en las zonas nodales por 

medio de longitudes de refuerzo embebido en el concreto, de ganchos, o 

de anclajes mecánicos especificados. Las fuerzas de tracción deben 

desarrollarse en la cara interior de la zona nodal. 

La resistencia nominal del tensor de tracción en kips debe ser: 

 

Dónde: 

Ast = Área total de refuerzo no tensionado longitudinal en el tensor (in2) 

Aps = Área del acero de preesfuerzo (in2) 

fy = Resistencia de fluencia del acero dulce de refuerzo longitudinal (ksi) 

Fpe = Esfuerzo en el acero de preesfuerzo debida al preesforzado después 

de descontadas las pérdidas (ksi) 

 

 Dimensionamiento de las regiones del nudo 

A menos que se proporcione refuerzo de confinamiento y que su efecto 

esté soportado mediante análisis o experimentación, los esfuerzos de 

compresión en las regiones del nudo del puntal no deben exceder: 

 

o Para regiones de nudo limitadas por puntales de compresión y área 

de apoyo: O.85f 
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o Para regiones de nodo que anclan un tensor de tracción 

unidireccional: O.75f 

o Para regiones de nodo que anclan tensores de tracción en más de 

una dirección: 065f 

Dónde: 

Φ = factor de resistencia para apoyo en concreto, como se especifica en el 

Artículo 5.5.4.2. 

El refuerzo del tensor debe estar uniformemente distribuido sobre un área 

efectiva de concreto, por lo menos, igual a La fuerza en el tensor de 

tracción dividida por los límites de esfuerzo especificados. 

Además de satisfacer los criterios de resistencia para puntales de 

compresión y tensores de tracción, las regiones de nodo deben diseñarse 

para cumplir con los límites de esfuerzo y anclaje especificados en los 

Artículos 5.63.4.1 y 6.3.4.2. 

EI esfuerzo de aplastamiento en la región del nodo, producido por las 

cargas concentradas o por las reacciones, debe satisfacer los requisitos 

especificados en el Artículo 5.7.5. 

 

1.7. Definición índice de sobre esfuerzo. 

Un índice de sobre esfuerzo se define como la división entre la solicitación 

actuante sobre la solicitación resistente, de acuerdo a lo anterior  a continuación se 

presenta la fórmula empleada para calcular los índices de sobre esfuerzo para 

momento y cortante de los puentes en estudio:  

 Índice de sobre esfuerzo para momento ISM = Mu/ΦMn  

 Índice de sobre esfuerzo para momento ISV = Vu/ΦVn  
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Capitulo II 

Metodología 

Actualmente Colombia cuenta con el manual de inspección de puentes (SIPUCOL)  y el 

manual  para la inspección visual de puentes y pontones del INVIAS, manuales donde se 

brindan  recomendaciones para determinar el estado de conservación y mantenimiento de 

los puentes, realizando  una inspección visual y registro de daños únicamente. Sin 

embargo para determinar la capacidad de carga de estos, desde el punto de vista  

estructural,  no se cuenta con una metodología o reglamento bien definido, caso contrario 

ocurre en Estados Unidos, donde se localizan los puentes en estudio, que  cuenta con el 

manual para evaluación de puentes (MBE) “The Manual for Bridge Evaluation (MBE)”. 

Dado que el proyecto propuesto es determinar la capacidad de carga de dos puentes 

vehiculares localizados en el estado de Indiana Estados Unidos, empleando la 

metodología Colombiana, pero como se indicó anteriormente en el país no contamos con 

normas para este fin, por tal razón la metodología que se propone es; Seguir las 

recomendaciones dadas en la norma estadounidense AASHTO LRDF 2012 para el diseño  

estructural  de puentes nuevos. Lo anterior  con el propósito de obtener las solicitaciones 

actuantes en la superestructura de los puentes y sus deformaciones,  para luego calcular 

los momentos y cortantes resistentes de acuerdo a la información registrada en los  

planos de diseño. Finalmente con los resultados obtenidos; de solicitaciones actuantes vs 

resistentes  se obtienen los índices de sobres esfuerzo y se comparan las deformaciones 

con límites recomendados en la norma. 

 

2.1. Objetivo general 

Determinar los índices de sobre esfuerzo y cálculo de deformaciones bajo la carga 

del camión de diseño HL-93 y la Norma AASHTO LRFD 2012, para  la 

superestructura de dos puentes vehiculares. 

 

 

2.2. Etapas del estudio 
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El trabajo se desarrolló en cuatro etapas,  las cuales se presentan a continuación, 

aclarando que cuando se mencione “norma” en el desarrollo del trabajo, se refiere 

a la AASTHO LRFD 2012, a menos que se realice cualquier otra aclaración. 

2.2.1 Primera etapa 

En esta etapa, se hizo un estudio detallado de la información suministrada por la 

universidad de Purdue, la cual consto de veinte cuatro (24) planos, que sirvieron 

de base para identificar: La localización y tipo de puentes, materiales, refuerzo 

suministrado, numero de calzadas, geometría, dimensiones, intervenciones 

realizadas, antigüedad de los puentes  y norma con que fueron diseñados. 

En esta etapa también se realizó una revisión bibliográfica, y estudio de la Norma 

AASHTO LRFD 2012 y CCP-14. 

2.2.2 Segunda etapa 

En esta etapa se procedió a transcribir la información extraída de los planos de 

diseño a AutoCAD, información que servicio de base para realizar la evaluación de 

cargas muertas de cada uno de los puentes, además de determinar cuantías de 

acero de refuerzo suministrado  a los elementos en estudio. Paralelamente a este 

trabajo se definieron: Combinaciones de carga, anchos de franjas y se calcularon 

los factores de distribución para el análisis de los elementos tanto internos como 

externos. 

2.2.3 Tercera etapa 

En esta etapa se procedió a calcular las solicitaciones actuantes bajo las cargas 

sobreimpuestas en las vigas del puente No 1 y en los anchos de franja del puente 

No 2, empleando el teorema de Barret para el puente No 1 y las líneas de 

influencia en el puente No 2. La tarea anterior se realizó nuevamente en los dos 

puentes pero con la ayuda del programa SAP2000.  

Una vez obtenidos los resultados por las dos metodologías, se hizo una 

comparación de resultados con el ánimo de evitar desviaciones importantes en los 
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datos con que se determinaron los índices de sobre esfuerzo de los puentes. En 

esta etapa también se calcularán las deflexiones de acuerdo a lo indicado en la 

norma. 

2.2.4 Cuarta  etapa 

Finalmente en esta etapa se determinaron los momentos y cortantes  resistentes 

de las vigas del puente No 1 y las franjas del puente No 2, de acuerdo con los 

requerimientos establecidos en la norma e información consignada en los planos 

de diseño. Con los valores obtenidos finalmente se determinaron los índices de  

sobre esfuerzo de las vigas del puente No 1 y las franjas del puente  No 2 además 

de comparar las deflexiones de los puentes contra los límites recomendados en la 

norma.  
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Capitulo III 

Resultados 

En este capítulo se presentara las limitaciones del proyecto, localización de los puentes, 

una breve descripción de los mismos,  además de los resultados obtenidos. El estudio de 

los puentes se presenta  tal como se indica a continuación. 

1. Resultados del puente denominado como No 1  

2. Resultados del puente denominado No 2. 

 

3.1. Limitaciones 

Para la revisión de los puentes se partirá de la información extraída de los planos, 

asumiendo para los cálculos la información plasmada en estos como son: La 

geometría de los puentes, dimensiones, materiales y refuerzo suministrado, esto 

por tratarse de un trabajo puramente académica, caso contrario cuando se 

requiera realizar estudios de vulnerabilidad a puentes existentes,  para lo cual se 

debe confrontar la información consignada en los planos de diseño contra los 

resultados obtenidos en los trabajos de campo, dentro de los cuales se deben 

realizar como mínimo los siguientes: 

1. Levantamiento topográfico detallado, tanto de la geometría del puente 

como de sus dimensiones. 

2. Inspección visual detallada, para registro de daños. 

3. Toma de muestras. 

4. Ensayos de laboratorio: 

a. Ensayos con esclerómetro. 

b. Ensayos de carbonatación. 

c. Ensayos de resistencia 

d. Apiques 

El trabajo que aquí se desarrolla, se analiza únicamente para cargas 

gravitacionales, dado que dentro de la información suministrada por universidad de 

Purdue, no se entregaron paramentos sísmicos para su análisis, o estudio 
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geotécnico en su lugar, además por la localización de los puentes, es zona de 

amenaza sísmica baja.  

 

3.2. Localización puentes  

Los puentes en estudio se localizan en la ruta 31 en el estado de Indiana  Estados 

Unidos, tal como se presenta en la siguiente figura. 

 

 

Figura 23  Localización general puentes 

Fuente: Google Earth 
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3.3. Descripción general de los puentes 

Para facilitar el estudio que aquí se propone, se denominó como puente No 1 el 

que da paso a los vehículos en sentido Norte – Sur, y puente No 2 al que da vía en 

sentido Sur – Norte.  

 

3.3.1 Descripción puente No 1 

Según información recibida, el puente No 1, fue aprobado y adoptado por la 

comisión estatal de carreteras del estado de indiana el cinco (5) de marzo de 1951, 

y fue diseñado acorde con la especificación A.A.S.H.O. de 1949  con  el camión de 

diseño H 20-S 16-44 como carga viva, y en concreto reforzado tipo “E” para la 

cimentación y tipo “F” para la superestructura. La geometría en planta presenta 

esviaje de 30 grados respecto al eje longitudinal del puente, tanto a la entrada 

como a la salida, la superestructura consta de seis vigas simplemente apoyadas 

de sección en T,  separadas entre sí 8,0 ft (2,43 m), cada viga cuenta con una 

altura de 2,0 ft y 4 in (0, 71 m) por 1,0 ft y 8,50 in  (0,52 m) de base, las aletas de 

las vigas tienen un espesor de 7,25 in  (0,18 m)  por  8,0 ft (2,43 m), de ancho para 

las vigas interiores y 68, in (1,72 m) para las vigas exteriores. La superestructura 

se apoya en sus extremos sobre estribos tipo muro, los cuales cuentan con una 

cimentación superficial del tipo zapatas corridas. El ancho total tablero fuera a 

fuera  es de 43 ft y 8 in (13, 30 m), el cual está divido en dos carriles centrales  de 

12,0 ft (3, 65 m), dos sobre anchos o bermas de 8,0 ft y 6 ft (2, 60 m) una en cada 

costado y dos barandas de 1,0 ft y 4,0 in (0,40 m) de ancho por 2,0 ft y 4 in (0,71 

m) de alto. En septiembre 30 de 1992 fue aprobado por parte del departamento de 

indiana una intervención para realizar la instalación de barandas laterales  de 

protección, además de la instalación de un revestimiento de protección  con 

geotextiles  a los estribos. 

En la  Figura 24 a Figura 27 se presentan; La planta, sección transversal, el perfil 

longitudinal y las notas generales del diseño estructural del puente No 1, tomadas 

de los planos suministrados. En la Figura 28 Figura 31 se presenta nuevamente la 
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planta, sección transversal y perfil longitudinal del puente, transcrita en AutoCAD 

de los planos originales, y en la Fotografía 1 se presenta una imagen tomada con 

la ayuda del programa Google Earth del estado de conservación del puente en la 

actualidad. 

 

Figura 24  Planta puente No 1 – Planos de diseño 

Fuente: Universidad de Purdue 

 

 

Figura 25  Sección transversal puente  No 1 – Planos de diseño. 

Fuente: Universidad de Purdue 
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Figura 26  Perfil longitudinal puente  No 1 – Planos de diseño. 

Fuente: Universidad de Purdue 

 

 

Figura 27  Notas generales de diseño puente  No 1 – Planos de diseño 

Fuente: Universidad de Purdue 



 
 

60 
 
  

 

Figura 28  Planta puente  No 1 – Información Transcrita 

Fuente: Elaboración propia 

 

 

Figura 29  Sección transversal puente No 1 – Información Transcrita. 

Fuente: Elaboración propia 
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Figura 30  Dimensiones baranda puente No 1 – Información Transcrita 

Fuente: Elaboración propia 

 

 

Figura 31  Perfil longitudinal puente No 1 – Información Transcrita. 

Fuente: Elaboración propia 
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Fotografía 1 Estado actual del puente No 1. 

Fuente: Google Earth 

 

3.3.2 Descripción puente No 2 

El puente No 2, fue aprobado y adoptado por la comisión estatal de carreteras del 

estado de indiana el trece (13) de enero de 1959, fue diseñado acorde con la 

especificación A.A.S.H.O. de 1957  con  el camión de diseño H 20-S16-44 como 

carga viva y  en concreto reforzado tipo “E” para la cimentación y estribos y  

concreto  tipo “F” para la superestructura.  La geometría en planta presenta esviaje 

de 30 grados respecto al eje longitudinal del puente,  tanto a la entrada como a la 

salida, el puente tiene tres luces distribuidas de la siguiente manera; Dos luces de 

28,0 ft y 1,50 in (8,56 m) de longitud, una en cada extremo y una luz central de 

37,0 ft y 6 in (11,42 m), para una longitud total de 93 ft y 9,0 in (28, 57 m), la 

superestructura consta de una losa maciza de 1,0 ft y 6,0 in (0,457 m) de espesor, 

apoyada en sus extremos sobre una viga cabezal, la cual a su vez transmite las 

cargas al terreno de fundación por medio de una cimentación profunda compuesta 

por pilotes. Los apoyos intermedios de la superestructura están compuestos por  

estribos tipo muros, cimentados sobre zapatas corridas.  

 El ancho total tablero fuera a fuera es de 43 ft y 8 in (13, 20 m), el cual está divido 

en dos carriles centrales  de 12,0 ft (3, 65 m), dos sobre anchos o bermas de 8,0 ft 

y 6 ft (2, 60 m) una cada costado y dos barandas de 1,0 ft y 4,0 in (0,40 m) de 

ancho por 2,0 ft y 4 in (0,71 m) de alto. 
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En septiembre 30 de 1992 fue aprobado por parte del departamento de indiana 

una intervención para realizar la remoción y construcción de nuevas losas de 

aproche al puente más barandas laterales de protección y la instalación de un 

revestimiento de protección  con geotextiles a los estribos intermedios y vigas 

cabezal. 

En la Figura 32, a  Figura 35 se presenta; La planta, sección transversal,  el perfil 

longitudinal y las notas generales de diseño estructural del puente No 2, tomadas 

de los planos suministrados. En la Figura 36 a Figura 39, se presenta nuevamente 

la planta, sección transversal y perfil longitudinal del puente, transcrita en AutoCAD 

de los planos originales, en la Fotografía 2 se presenta una imagen tomada con la 

ayuda del programa Google Earth del estado de conservación del puente en la 

actualidad. 

 

Figura 32  Planta puente No 2 – Planos de diseño 

Fuente: Universidad de Purdue 
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Figura 33  Sección transversal puente No 2 – Planos de diseño  

Fuente: Universidad de Purdue 

 

 

Figura 34  Perfil longitudinal puente No 2 – Planos de diseño  

Fuente: Universidad de Purdue 
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Figura 35  Notas generales de diseño puente  No 2 – Planos de diseño. 

Fuente: Universidad de Purdue 
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Figura 36  Planta puente  No 2 – Información Transcrita  

Fuente: Elaboración propia 

 

 

Figura 37  Sección transversal puente No 2 – Información Transcrita. 

Fuente: Elaboración propia 
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Figura 38 Perfil longitudinal puente No 2 – Información Transcrita  

Fuente: Elaboración propia 

 

 

Fotografía 2 Estado actual del puente No 2 

Fuente: Google Earth 

 

3.4. Análisis puente No 1 

Dado que el puente es simétrico respecto a su eje longitudinal  se analizará una 

viga de exterior y una intermedia  para cargas verticales, esto por no contar con 
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información de geotecnia y parámetros sísmicos donde se localiza el puente. Las 

vigas se analizaron siguiendo la secuencia que se presenta a continuación: 

1. Evaluación de cargas  

2. Calculo de factores de distribución para momento y cortante  

3. Calculo de solicitaciones con el Teorema de Barret 

4. Calculo de solicitaciones ayuda de SAP2000  

5. Comparación de solicitaciones calculadas con teorema de Barret Vs 

SAP2000 

6. Calculo de los índices de sobre esfuerzo por momento y cortante en vigas 

7. Chequeo deformaciones. 

3.4.1 Materiales Puente No 1 

De acuerdo con la información suministrada la superestructura del puente fue 

diseña con concreto clase “F” y acero de refuerzo PDR 60, a continuación se 

presentan las propiedades de estos materiales:  

 Concreto estructural clase “F”:  

 

 Resistencia mínima a la compresión, f’c = 14,0 MPa 

        = 2030 PSI 

 Módulo de Elasticidad,   Ec = 17.585,8 MPa 

       = 2550487 PSI 

 Acero de refuerzo:   

 
 Esfuerzo de fluencia,   fy = 420 MPa  

       =  60 ksi  
   

 Módulo de Elasticidad,   Es  =  200.000 MPa 

           = 29000. ksi 
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3.4.2 Análisis viga externa (VGE) 

3.4.2.1. Carga muerta “DC” y “DW” 

Acorde con la sección 3.3.2 de la norma,  el patrón de carga denominado 

DC corresponde al peso propio de los componentes estructurales y 

accesorios no estructurales, sin embargo la carpeta de rodadura que se 

indica en los planos pero que no se observa en las imágenes tomadas con 

ayuda del Google Earth, es considerada como un accesorio no estructural,  

debido a que hace parte integral e indispensable para el funcionamiento del 

puente, pero la cual puede ser removida sin afectar el funcionamiento del 

puente,  pero puede  ser  altamente susceptibles de cambios en el tiempo,  

por tal razón se clasifica dentro del grupo de cargas DW. 

En la siguiente tabla se presenta el avaluó de cargas muertas para la viga 

VGE. 

 

Tabla 9  Evaluación de cargas muertas para VGE– Puente 1. 

Fuente: Elaboración propia 

b1= 0.52m = 1.7 ft h3-2 = 0.20m = 0.7 ft

b2= 0.26m = 0.9 ft h4 = 0.09m = 0.3 ft

b3= 1.43m = 4.7 ft h4-5 = 0.30m = 1.0 ft

b4= 0.11m = 0.4 ft h6= 0.27m = 0.9 ft

b5= 0.41m = 1.3 ft h7 0.26m = 0.9 ft

b6= 0.28m = 0.9 ft H= 0.71m = 2.3 ft

b7= 0.23m = 0.8 ft H1= 1.60m = 5.2 ft

bt= 1.84m = 6.0 ft

h1= 0.53m = 1.7 ft

h1'= 0.41m = 1.3 ft

h2= 0.11m = 0.4 ft

t= 0.18m = 0.6 ft

e= 0.07 = 0.2 ft Espesor carpeta asfáltica

Densidad de materiales
ϒ (Con) = 24 kN/m3 0.15 kips/ft3 Densidad del concreto

ϒ (Asf) = 22.5 kN/m3 0.14 kips/ft3 Densidad carpeta asfáltica

Cargas  por metro lineal
DC1 = 6.61 kN/m 453.23 lb/ft DW= 2.25 kN/m 154.33 lb/ft Carpeta Asfáltica

DC2 = 0.69 kN/m 47.03 lb/ft

DC3 = 7.47 kN/m 512.10 lb/ft

DC4 = 0.24 kN/m 16.28 lb/ft

DC5 = 2.07 kN/m 141.59 lb/ft

DC6 = 1.81 kN/m 124.33 lb/ft

DC7 = 1.44 kN/m 98.34 lb/ft

DC = 20.33 kN/m 1672.97 lb/ft Carga total
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3.4.2.2. Carga viva “L” 

El puente se analizó con las cargas generadas por el camión de diseño HL-

93, el tándem de diseño y la línea de carga, tal como se indica en el 

numeral 1.6.5.2 de este documento.  

3.4.2.3. Factores de distribución para momento y cortante - 

VGE 

De acuerdo al capítulo 4 de la norma  los momentos y cortantes generados 

por carga viva se deben afectar por unos factores de distribución “g”, esto 

para tener en cuenta la presencia múltiple de los vehículos sobre la viga, 

antes de calcular los factores de distribución,  se presenta la clasificación 

del puente de acuerdo con la norma, labor que es necesaria para calcular 

los factores de distribución. 

 De acuerdo con el capítulo 4 de la norma y Figura 6 de este documento 

el puente No 1 se clasifica como tipo (e), viga T de concreto fundido in 

situ con tablero monolítico. 

A continuación se presenta el cálculo de los factores de distribución para 

momento y cortante  para la viga externa. 



 
 

71 
 
  

 

 

Factor de distribución para momento VGE.
L1= 0.52 m = 1.7 ft

L2= 2.41 m = 7.9 ft

L3= 0.30 m = 1.0 ft

L4= 0.60 m = 2.0 ft

L5= 1.80 m = 5.9 ft

L6= 0.23 m = 0.8 ft

b= 0.52 m = 1.7 ft Base de la viga

de= 0.53 m = 1.7 ft

L= 11.84 = 38.8 ft

gmi= 0.70 Factor de distribucion VGI

tan 30 0.5773

Verif icación rango de aplicación Tabla 4.6.2.2.2.2d-1

-1.0  ft ≤ de ≤ 6  ft Cumple

Factor de distribución un carril cargado (gme1) Tabla 4.6.2.2.2.2d-1

Regla de la palanca

gme1= 0.469

Como se utilizo la regla de la palanca para determinar el factor de distribución este debe ser afectado 

por el factor  presencia múltiple de 1.2 tomado de la tabla 3.6.1.1.2-1

gme1= 0.563 No rige

Factor de distribución para dos carriles cargados (gme2 )

e= 0.961

gme2= 0.673 Rige

Debido al que el puente es esviado el factor de distribución "g"  para momento de la viga exterior debe 

reducido  de acuerdo con el resultado de la siguiente ecuación:

c1= 0.101

fr = 0.96

Factor de distribución para diseño

g-VG= 0.643
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3.4.2.4. Cálculo de momentos y cortante por el teorema de 

Barret – VGE 

Para facilitar el análisis y posterior  evaluación de los índices de sobre 

esfuerzo en las vigas, esta fueron dividas en toda su longitud en  veinte  

L1= 0.52 m = 1.7 ft

L2= 2.41 m = 7.9 ft

L3= 0.30 m = 1.0 ft

L4= 0.60 m = 2.0 ft

L5= 1.80 m = 5.9 ft

L6= 0.23 m = 0.8 ft

b= 0.52 m = 1.7 ft Base de la viga

de= 0.53 m = 1.7 ft

t= 0.18 m = 0.6 ft

L= 11.84 = 38.8 ft

Tan 30° = 0.5773

gvi= 0.819 Facto distribución VGI

Verif icación rango de aplicación Tabla 4.6.2.23b-1

-1.0  ft ≤ de ≤ 5.5  ft Cumple

Factor de distribución un carril cargado (gve1) Tabla 4.6.2.23b-1

Regla de la palanca

gve1= 0.469

Como se utilizo la regla de la palanca para determinar el factor de distribución este debe ser afectado 

por el factor  presencia múltiple de 1.2 tomado de la tabla 3.6.1.1.2-1

gve1= 0.563

Factor de distribución dos carriles cargado (gv2 ) Tabla 4.6.2.23b-1

e= 0.774

gve2 = 0.634

Factor de distribución para cortante VGE

Debido al que el puente es esviado el factor de distribución "g"  para cortante de la viga  debe 

reducido  de acuerdo con la  siguiente expresión:

frv= 1.00
Factor de distribución de diseño  (gv )
gve = 0.634
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espacios iguales, obteniendo así  21  puntos donde se calcularon las 

solicitaciones y  deformaciones. En la siguiente figura se presenta la 

división de la viga y la numeración de los puntos para el análisis. 

 

Figura 39 Numeración puntos para el  análisis de las  vigas – Puente 1. 

Fuente: Elaboración propia 

 

Las solicitaciones en la viga externa se calcularon con las combinaciones 

que se definieron en el capítulo 1.6.7 de este documento, y los factores de 

distribución calculados para esta viga. En las siguientes tablas se 

presentan los valores de momentos y cortantes para la viga en estudio. 

Tabla 10 Cortantes y momentos  combinación  servicio 1-1 – VGE 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 501.7 112.78 0.0 0.0 

2 0.59 1.9 461.5 103.75 278.8 205.6 

3 1.18 3.9 421.3 94.71 521.2 384.4 

4 1.78 5.8 381.1 85.68 727.2 536.4 

5 2.37 7.8 340.9 76.64 896.8 661.5 

6 2.96 9.7 300.7 67.61 1034.0 762.6 

7 3.55 11.7 262.9 59.11 1143.4 843.3 

8 4.14 13.6 225.1 50.60 1226.2 904.4 

9 4.74 15.5 187.3 42.10 1275.4 940.7 

10 5.33 17.5 149.4 33.59 1291.0 952.2 

11 5.92 19.4 111.6 25.09 1301.0 959.6 

12 6.51 21.4 148.7 33.42 1304.1 961.8 

13 7.10 23.3 -188.9 -42.46 1280.4 944.4 

14 7.70 25.2 -229.1 -51.49 1223.3 902.2 
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PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

15 8.29 27.2 -266.9 -60.00 1149.3 847.7 

16 8.88 29.1 -304.7 -68.50 1041.8 768.4 

17 9.47 31.1 -342.5 -77.01 900.6 664.3 

18 10.06 33.0 -380.4 -85.51 725.9 535.4 

19 10.66 35.0 -418.2 -94.01 517.5 381.7 

20 11.25 36.9 -456.0 -102.52 275.6 203.2 

21 11.84 38.8 -493.8 -111.02 0.0 0.0 

Fuente: Elaboración propia 

 

Tabla 11 Cortantes y momentos combinación  servicio 1-2 – VGE 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 455.6 102.43 0.0 0.0 

2 0.59 1.9 421.9 94.86 258.8 190.9 

3 1.18 3.9 388.3 87.28 494.3 364.5 

4 1.78 5.8 354.6 79.71 701.0 517.0 

5 2.37 7.8 320.9 72.14 879.0 648.4 

6 2.96 9.7 287.2 64.56 1028.4 758.5 

7 3.55 11.7 253.5 56.99 1149.0 847.5 

8 4.14 13.6 219.8 49.42 1241.0 915.3 

9 4.74 15.5 186.1 41.85 1304.3 962.0 

10 5.33 17.5 152.5 34.27 1338.8 987.5 

11 5.92 19.4 118.8 26.70 1344.7 991.8 

12 6.51 21.4 151.6 34.07 1339.3 987.8 

13 7.10 23.3 -185.2 -41.64 1305.3 962.8 

14 7.70 25.2 -218.9 -49.22 1242.6 916.5 

15 8.29 27.2 -252.6 -56.79 1151.2 849.1 

16 8.88 29.1 -286.3 -64.36 1031.1 760.5 

17 9.47 31.1 -320.0 -71.94 882.2 650.7 

18 10.06 33.0 -353.7 -79.51 704.7 519.8 

19 10.66 35.0 -387.4 -87.08 498.5 367.7 

20 11.25 36.9 -421.0 -94.65 263.6 194.4 

21 11.84 38.8 -454.7 -102.23 0.0 0.0 

Fuente: Elaboración propia 

 

Tabla 12 Cortantes y momentos combinación  Resistencia 1-1 – VGE 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 614.1 138.07 0.0 0.0 

2 0.59 1.9 563.8 126.75 344.4 254.0 
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PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

3 1.18 3.9 513.5 115.43 644.6 475.4 

4 1.78 5.8 463.1 104.11 900.6 664.3 

5 2.37 7.8 412.8 92.80 1112.5 820.5 

6 2.96 9.7 362.4 81.48 1284.6 947.5 

7 3.55 11.7 314.7 70.75 1422.3 1049.0 

8 4.14 13.6 267.0 60.02 1526.7 1126.1 

9 4.74 15.5 219.3 49.29 1590.2 1172.9 

10 5.33 17.5 171.5 38.57 1612.6 1189.4 

11 5.92 19.4 123.8 27.84 1625.4 1198.8 

12 6.51 21.4 170.7 38.38 1627.3 1200.2 

13 7.10 23.3 -221.1 -49.69 1595.8 1177.0 

14 7.70 25.2 -271.4 -61.01 1523.4 1123.6 

15 8.29 27.2 -319.1 -71.74 1428.9 1053.9 

16 8.88 29.1 -366.8 -82.47 1293.4 953.9 

17 9.47 31.1 -414.6 -93.20 1116.8 823.7 

18 10.06 33.0 -462.3 -103.93 899.1 663.2 

19 10.66 35.0 -510.0 -114.65 640.5 472.4 

20 11.25 36.9 -557.7 -125.38 340.8 251.3 

21 11.84 38.8 -605.5 -136.11 0.0 0.0 

Fuente: Elaboración propia 

 

Tabla 13 Cortantes y momentos combinación  Resistencia 1-2 – VGE 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 563.0 126.58 0.0 0.0 

2 0.59 1.9 519.9 116.88 321.9 237.4 

3 1.18 3.9 476.8 107.19 614.3 453.1 

4 1.78 5.8 433.7 97.49 871.1 642.5 

5 2.37 7.8 390.5 87.80 1092.5 805.8 

6 2.96 9.7 347.4 78.10 1278.3 942.8 

7 3.55 11.7 304.3 68.41 1428.6 1053.7 

8 4.14 13.6 261.2 58.71 1543.4 1138.3 

9 4.74 15.5 218.0 49.01 1622.6 1196.8 

10 5.33 17.5 174.9 39.32 1666.3 1229.0 

11 5.92 19.4 131.8 29.62 1674.6 1235.1 

12 6.51 21.4 173.9 39.09 1666.9 1229.5 

13 7.10 23.3 -217.0 -48.79 1623.8 1197.7 

14 7.70 25.2 -260.2 -58.49 1545.2 1139.7 

15 8.29 27.2 -303.3 -68.18 1431.0 1055.4 

16 8.88 29.1 -346.4 -77.88 1281.3 945.0 

17 9.47 31.1 -389.5 -87.57 1096.1 808.4 

18 10.06 33.0 -432.7 -97.27 875.3 645.6 
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PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

19 10.66 35.0 -475.8 -106.96 619.1 456.6 

20 11.25 36.9 -518.9 -116.66 327.3 241.4 

21 11.84 38.8 -562.0 -126.35 0.0 0.0 

Fuente: Elaboración propia 

 

3.4.2.5. Cálculo de momentos y cortantes con SAP2000  

Para realizar una verificación de los resultados de momentos y cortantes 

actuantes en las vigas obtenidos manualmente, estos mismos elementos  

se analizaron con la ayuda del programa SAP2000,  elaborando un modelo 

matemático con elementos tipo frame en 3D, asignado las mismas cargas, 

combinaciones, geometría, dimensiones y materiales  con que se 

analizaron manualmente. En las siguientes tablas se presentan los 

resultados obtenidos para las combinaciones de resistencia únicamente, 

combinaciones en las que se espera obtener los índices de sobre esfuerzo 

más altos. 

 

Tabla 14 Cortantes y momentos combinación  resistencia 1-1 – Sap2000 
VGE 

TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

Text m ft KN kips KN-m kips-ft 

1 0 0.0 624.9 140.5             0.0              0.0  

2 0.59 1.9 551.0 123.9         350.4          258.4  

3 1.18 3.9 500.7 112.6         656.9          484.5  

4 1.78 5.8 450.4 101.3         919.2          678.0  

5 2.37 7.8 400.1 89.9      1,137.4          838.9  

6 2.96 9.7 351.2 78.9      1,311.5          967.3  

7 3.55 11.7 351.2 78.9      1,446.5       1,066.9  

8 4.14 13.6 303.5 68.2      1,544.2       1,139.0  

9 4.74 15.5 255.8 57.5      1,614.7       1,190.9  

10 5.33 17.5 208.1 46.8      1,646.6       1,214.5  
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TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

11 5.92 19.4 160.4 36.1      1,646.4       1,214.3  

12 6.51 21.4 112.7 25.3      1,646.5       1,214.4  

13 7.10 23.3 -181.3 -40.8      1,614.6       1,190.9  

14 7.70 25.2 -229.0 -51.5      1,544.1       1,138.9  

15 8.29 27.2 -276.7 -62.2      1,446.5       1,066.9  

16 8.88 29.1 -324.4 -72.9      1,311.5          967.3  

17 9.47 31.1 -373.3 -83.9      1,137.5          838.9  

18 10.06 33.0 -423.6 -95.2         919.3          678.0  

19 10.66 35.0 -473.9 -106.5         654.0          482.4  

20 11.25 36.9 -524.3 -117.9         350.6          258.6  

21 11.84 38.8 -624.9 -140.5 0.0             0.0  

Fuente: Elaboración propia 

 

Tabla 15 Cortantes y momentos combinación  resistencia 1-2 – Sap2000 
VGE 

TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

Text m ft KN kips KN-m kips-ft 

1 0 0.0 578.2 130.0             0.0              0.0  

2 0.59 1.9 518.7 116.6         326.7          241.0  

3 1.18 3.9 475.6 106.9         618.2          455.9  

4 1.78 5.8 432.5 97.2         874.1          644.7  

5 2.37 7.8 389.4 87.5      1,094.6          807.3  

6 2.96 9.7 346.3 77.9      1,279.6          943.8  

7 3.55 11.7 303.2 68.2      1,429.1       1,054.1  

8 4.14 13.6 260.1 58.5      1,543.2       1,138.2  

9 4.74 15.5 217.0 48.8      1,621.7       1,196.1  

10 5.33 17.5 173.3 39.0      1,664.8       1,227.9  

11 5.92 19.4 130.0 29.2      1,672.4       1,233.5  

12 6.51 21.4 87.7 19.7      1,664.7       1,227.8  

13 7.10 23.3 -233.4 -52.5      1,621.6       1,196.0  

14 7.70 25.2 -276.5 -62.1      1,543.1       1,138.1  

15 8.29 27.2 -319.6 -71.8      1,429.1       1,054.0  

16 8.88 29.1 -362.7 -81.5      1,279.6          943.8  
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TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

17 9.47 31.1 -405.8 -91.2      1,094.6          807.4  

18 10.06 33.0 -448.9 -100.9         874.2          644.8  

19 10.66 35.0 -492.0 -110.6         618.3          456.0  

20 11.25 36.9 -535.1 -120.3         326.9          241.1  

21 11.84 38.8 -578.2 -130.0 0.0             0.0  

Fuente: Elaboración propia 

 

3.4.2.6. Comparación resultados obtenidos con teorema de 

Barret vs SAP2000 –VGE. 

En las siguientes figuras se presenta la superposición de las solicitaciones 

obtenidas con las combinaciones de resistencia, por el teorema de Barret 

(línea azul) versus las obtenidas con la ayuda del programa SAP2000 

(línea roja), tarea que se realizó para verificar los valores de momentos y 

cortantes obtenidos manualmente (Teorema de Barret).  

 

 

Figura 40 Diagrama de cortante  combinación resistencia 1-1  Barret vs 
SAP2000. 

Fuente: Elaboración propia 
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Figura 41 Diagrama de momento  combinación resistencia 1-1  Barret vs 
SAP2000. 

Fuente: Elaboración propia 

 

 

Figura 42 Diagrama de cortante  combinación resistencia 1-2  Barret vs 
SAP2000  

Fuente: Elaboración propia. 
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Figura 43 Diagrama de momento  combinación resistencia 1-2  Barret vs 
SAP2000. 

Fuente: Elaboración propia 

 

De acuerdo a las figuras anteriores se presentan algunas diferencias de los 

valores en algunos puntos de la viga, pero en general los valores máximos 

de momentos y cortantes coinciden en los calculados por las dos 

metodologías sin embargo, los índices de sobre esfuerzo se calcularon con 

los datos obtenidos con la ayuda del programa SAP2000, esto para 

aprovechar la envolvente de solicitaciones que genera el programa. 

3.4.2.7. Refuerzo suministrado a viga- VGE 

El refuerzo de la viga se determinó con gran dificultad dada la antigüedad 

del puente y la poca legibilidad de la información registrada en los planos 

de diseño (Véase Figura 44 a Figura 46), sin embargo se logró extraer el 

refuerzo que se presenta en la Figura 47, Figura 48 y Figura 49. 
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Figura 44 Planta refuerzo superestructura puente No 1 

 

Fuente: Universidad de Purdue. 

 

Figura 45 Sección transversal refuerzo superestructura puente  No 1 

Fuente: Universidad de Purdue. 
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Figura 46 Detalle refuerzo en zona media de la viga puente No 1 

Fuente: Universidad de Purdue. 

 

 

 

Figura 47 Sección transversal puente No 1-  refuerzo losa  - transcrita 

Fuente: Elaboración propia. 
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Figura 48 Refuerzo longitudinal viga – VGE – transcrita 

Fuente: Elaboración propia. 

 

 

Figura 49 Detalle refuerzo longitudinal viga – VGE – informacion  transcrita 

Fuente: Elaboración propia. 

 

3.4.2.8. Momento resistente  “Mn” y cortante resistente “Vn” 

en viga VGE 

Los momentos y cortantes resistentes se calcularon de acuerdo a la 

geometría de la viga, especificaciones de materiales y refuerzo 

suministrado, empleando  las ecuaciones que se presentan  en los 

numerales 1.6.8 y 1.6.9 de este documento.   
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Los mementos resistentes en la viga  se calcularon en los corte 1-1, corte 

2-2 y corte 3-3 que se indican en la Figura 48, de acuerdo con la 

configuración del refuerzo suministrado en la viga.  

 

Dado que el corte 1-1 se localiza en la  zona del apoyo, se debe afectar el 

valor de la resistencia a fluencia del acero de refuerzo, en la zona donde se 

desarrolla la longitud de anclaje de las barras de acero, además se  

consideró el aporte a la resistencia a cortante del elemento de las barras 

principales que presentan un dobles cerca al apoyo (barras de color 

morado y azul en la figura 48). A continuación se presentan los cálculos. 

 

 

Lon-d= 0.86m = 2.8 ft Longitu de desarro llo  barras

Materiales
f 'c= 14 Mpa = 292.4 kips/ft2 292.4
fy= 420 Mpa = 8771.9 kips/ft2

fy= 287.45 Mpa = 6003.4 kips/ft2 Afectado

Es= 2E+07 Mpa = 417708685.5 kips/ft2

Geometría viga
bfs= 1.73m = 5.7 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.62m = 2.0 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 40cm2 = 6.15 ft2 Área total de refuerzo para flexión

ρ = 0.00441 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.07m = 0.2 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.07m = 0.2 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 603 kN-m = 444.6 kips-ft

Resistencia nominal a flexión Mn corte 1-1 - VGE
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Según la norma, la resistencia a cortante de la sección se debe calcular 

con el momento y cortante actuante en el punto en estudio, por tal razón a 

continuación se presenta los cálculos para los  punto 1, 2 y  3, el cálculo en 

los demás puntos se presentan en se presentan en el Anexo 2. 

Materiales
f 'c= 14 Mpa = 292.4 kips/ft2

fy= 420 Mpa = 8771.9 kips/ft2

Es= 2E+07 Mpa = 417708685.5 kips/ft2

Geometría viga
bfs= 1.73m = 5.7 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.57m = 1.9 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 64cm2 = 9.85 ft2 Área total de refuerzo para flexión

ρ = 0.00706 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.15m = 0.5 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.14m = 0.5 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1198 kN-m = 884.174 kips-ft

Resistencia nominal a flexión Mn corte 2-2 - VGE 

Materiales
f 'c= 14 Mpa = 292.4 kips/ft2

fy= 420 Mpa = 8771.9 kips/ft2

Es= 2E+07 Mpa = 417708685.5 kips/ft2

Geometría viga
bfs= 1.73m = 5.7 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.57m = 1.9 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 79cm2 = 12.31 ft2 Área total de refuerzo para flexión

ρ = 0.00883 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.19m = 0.6 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.18m = 0.6 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1444 kN-m = 1065.89 kips-ft

Resistencia nominal a flexión Mn corte 3-3 - VGE 
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Materiales
f 'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga
b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área to tal de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 23.7 cm2 = 0.026 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 502 kN = 112.78 kips Cortante actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips M omento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f 'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0006

θ (29+3500Ɛs) = 31.2°

β = 3.3°
Vc= 310 KN = 69.92 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 740 KN = 166.73 kips Resistencia refuerzo inclinado

Vn2= 1381 KN = 311.31 kips Resistencia a cortante 2

Vnd = 1074 KN = 241.98 kips M ínimo entre Vn1 y Vn2

Capacidad a cortante  Vn puntos 1 y 2  VGE
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Materiales
f 'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga
b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área to tal de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 15.8 cm2 = 0.017 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 461 kN = 103.75 kips Cortante actuante en punto de estudio 

Mu= 279 kN-m = 205.75 kips M omento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f 'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0012

θ (29+3500Ɛs) = 33.1°

β = 2.6°
Vc= 243 KN = 54.75 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 493 KN = 111.15 kips Resistencia refuerzo inclinado

Vn2= 1067 KN = 240.56 kips Resistencia a cortante 2

Vnd = 1067 KN = 240.56 kips M ínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 3   VGE
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3.4.2.9. Índices de sobre esfuerzo por momentos  y cortantes 

Antes de calcular los índices de sobre esfuerzo se verifica que la viga 

cumpla con las dimensiones mínimas recomendadas en la norma, la cual 

indica que para vigas tipo T simplemente apoyadas el límite es 0,070*L 

 Luz Puente = 466 in 

 h= 466*.070 

 h =32.62 in 

De acuerdo con  la información suministrada la altura de las vigas es de 28 

in < 32.62 in, lo que indica que no cumple con la altura mínima 

recomendada en la norma. En la siguiente imagen se presenta las 

dimensiones de la viga tomada de los planos de diseño y esta misma 

información  transcritas en  AutoCAD. 

 

 

Figura 50 Revisión dimensiones viga  

Fuente: Elaboración propia. 

 

Los índices de sobre esfuerzo se presentan de dos formas diferentes: 

1. La primera en tablas resaltando en color rojo los índices que 

sobrepasan  el 100% de capacidad de la viga así como su localización. 

2. Representación gráfica. (La línea roja representa la capacidad del 

elemento y las líneas azules representan las solicitaciones por corte y 

momento actuantes en el elemento). 
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Tabla 16 Índices de sobre esfuerzo por corte combinación servicio 1-1  VGE 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP2000 ɸ Vn  (Vc + Vs) 
ÍNDICE  

m ft KN kips KN kips % 

1 0.00 0.00 501.69 113.06 1074.00 242.03 47% 

2 0.59 1.94 461.50 104.00 1067.00 240.45 43% 

3 1.18 3.88 421.31 94.94 1067.00 240.45 39% 

4 1.77 5.82 381.12 85.89 512.00 115.38 74% 

5 2.37 7.76 340.93 76.83 497.00 112.00 69% 

6 2.96 9.70 300.74 67.77 487.00 109.75 62% 

7 3.55 11.64 262.92 59.25 480.00 108.17 55% 

8 4.14 13.58 225.09 50.72 475.00 107.04 47% 

9 4.73 15.52 187.26 42.20 473.00 106.59 40% 

10 5.32 17.47 149.43 33.67 473.00 106.59 32% 

11 5.92 19.41 111.60 25.15 473.00 106.59 24% 

12 6.51 21.35 148.68 33.50 473.00 106.59 31% 

13 7.10 23.29 -188.86 -42.56 473.00 106.59 40% 

14 7.69 25.23 -229.05 -51.62 473.00 106.59 48% 

15 8.28 27.17 -266.88 -60.14 475.00 107.04 56% 

16 8.87 29.11 -304.71 -68.67 480.00 108.17 63% 

17 9.46 31.05 -342.54 -77.19 487.00 109.75 70% 

18 10.06 32.99 -380.37 -85.72 497.00 112.00 77% 

19 10.65 34.93 -418.19 -94.24 1067.00 240.45 39% 

20 11.24 36.87 -456.02 -102.76 1067.00 240.45 43% 

21 11.83 38.81 -493.85 -111.29 1074.00 242.03 46% 

Fuente: Elaboración propia. 

 

Tabla 17 Índices de sobre esfuerzo por corte combinación servicio 1-2  VGE 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE - SERVICIO 1-2 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP2000 ɸ Vn  (Vc + Vs) 

ÍNDICE  
m ft KN kip KN kip % 

1 0.00 0.00 455.63 102.68 1074.00 242.03 42% 

2 0.59 1.94 421.94 95.08 1067.00 240.45 40% 

3 1.18 3.88 388.26 87.49 1067.00 240.45 36% 

4 1.77 5.82 354.57 79.90 512.00 115.38 69% 

5 2.37 7.76 320.88 72.31 497.00 112.00 65% 

6 2.96 9.70 287.20 64.72 487.00 109.75 59% 

7 3.55 11.64 253.51 57.13 480.00 108.17 53% 

8 4.14 13.58 219.83 49.54 475.00 107.04 46% 

9 4.73 15.52 186.14 41.95 473.00 106.59 39% 

10 5.32 17.47 152.45 34.36 473.00 106.59 32% 

11 5.92 19.41 118.77 26.76 473.00 106.59 25% 

12 6.51 21.35 151.55 34.15 473.00 106.59 32% 

13 7.10 23.29 -185.24 -41.74 473.00 106.59 39% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE - SERVICIO 1-2 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP2000 ɸ Vn  (Vc + Vs) 
ÍNDICE  

m ft KN kip KN kip % 

14 7.69 25.23 -218.93 -49.33 473.00 106.59 46% 

15 8.28 27.17 -252.61 -56.93 475.00 107.04 53% 

16 8.87 29.11 -286.30 -64.52 480.00 108.17 60% 

17 9.46 31.05 -319.98 -72.11 487.00 109.75 66% 

18 10.06 32.99 -353.67 -79.70 497.00 112.00 71% 

19 10.65 34.93 -387.36 -87.29 1067.00 240.45 36% 

20 11.24 36.87 -421.04 -94.88 1067.00 240.45 39% 

21 11.83 38.81 -454.73 -102.47 1074.00 242.03 42% 

Fuente: Elaboración propia. 

 

Tabla 18 Índices de sobre esfuerzo por momento combinación servicio 1-1  
VGE 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP2000 ɸ Mn 

ÍNDICE  
m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 603.00 445.01 0% 

2 0.59 1.9 278.80 205.75 603.00 445.01 46% 

3 1.18 3.9 521.20 384.65 1198.00 884.12 44% 

4 1.77 5.8 727.21 536.68 1444.00 1065.67 50% 

5 2.37 7.8 896.82 661.86 1444.00 1065.67 62% 

6 2.96 9.7 1034.00 763.09 1444.00 1065.67 72% 

7 3.55 11.6 1143.42 843.84 1444.00 1065.67 79% 

8 4.14 13.6 1226.23 904.96 1444.00 1065.67 85% 

9 4.73 15.5 1275.44 941.27 1444.00 1065.67 88% 

10 5.32 17.5 1291.04 952.79 1444.00 1065.67 89% 

11 5.92 19.4 1301.00 960.14 1444.00 1065.67 90% 

12 6.51 21.3 1304.07 962.40 1444.00 1065.67 90% 

13 7.10 23.3 1280.39 944.93 1444.00 1065.67 89% 

14 7.69 25.2 1223.27 902.78 1444.00 1065.67 85% 

15 8.28 27.2 1149.33 848.20 1444.00 1065.67 80% 

16 8.87 29.1 1041.77 768.83 1444.00 1065.67 72% 

17 9.46 31.0 900.62 664.66 1444.00 1065.67 62% 

18 10.06 33.0 725.87 535.69 1444.00 1065.67 50% 

19 10.65 34.9 517.51 381.93 1198.00 884.12 43% 

20 11.24 36.9 275.56 203.36 603.00 445.01 46% 

21 11.83 38.8 0.00 0.00 603.00 445.01 0% 

Fuente: Elaboración propia. 
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Tabla 19 Índices de sobre esfuerzo por momento combinación servicio 1-2  
VGE 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP2000 ɸ Mn 

ÍNDICE  
m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 603.00 445.01 0% 

2 0.59 1.9 258.81 191.01 603.00 445.01 43% 

3 1.18 3.9 494.26 364.76 1198.00 884.12 41% 

4 1.77 5.8 701.00 517.34 1444.00 1065.67 49% 

5 2.37 7.8 879.05 648.74 1444.00 1065.67 61% 

6 2.96 9.7 1028.39 758.95 1444.00 1065.67 71% 

7 3.55 11.6 1149.04 847.99 1444.00 1065.67 80% 

8 4.14 13.6 1241.00 915.86 1444.00 1065.67 86% 

9 4.73 15.5 1304.25 962.54 1444.00 1065.67 90% 

10 5.32 17.5 1338.81 988.04 1444.00 1065.67 93% 

11 5.92 19.4 1344.67 992.37 1444.00 1065.67 93% 

12 6.51 21.3 1339.34 988.43 1444.00 1065.67 93% 

13 7.10 23.3 1305.32 963.32 1444.00 1065.67 90% 

14 7.69 25.2 1242.59 917.03 1444.00 1065.67 86% 

15 8.28 27.2 1151.17 849.57 1444.00 1065.67 80% 

16 8.87 29.1 1031.06 760.92 1444.00 1065.67 71% 

17 9.46 31.0 882.24 651.09 1444.00 1065.67 61% 

18 10.06 33.0 704.73 520.09 1444.00 1065.67 49% 

19 10.65 34.9 498.52 367.90 1198.00 884.12 42% 

20 11.24 36.9 263.61 194.54 603.00 445.01 44% 

21 11.83 38.8 0.00 0.00 603.00 445.01 0% 

Fuente: Elaboración propia. 

 

Tabla 20 Índices de sobre esfuerzo por corte combinación resistencia  1-1  
VGE 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP2000 ɸ Vn  (Vc + Vs) 

ÍNDICE  
m ft KN kip KN kip % 

1 0.00 0.00 624.93 140.83 1074.00 242.03 58% 

2 0.59 1.94 551.03 124.17 1044.00 235.27 53% 

3 1.18 3.88 500.71 112.83 1044.00 235.27 48% 

4 1.77 5.82 450.39 101.50 489.00 110.20 92% 

5 2.37 7.76 400.07 90.16 474.00 106.82 84% 

6 2.96 9.70 351.16 79.13 465.00 104.79 76% 

7 3.55 11.64 351.16 79.13 457.00 102.98 77% 

8 4.14 13.58 303.47 68.39 453.00 102.08 67% 

9 4.73 15.52 255.77 57.64 451.00 101.63 57% 

10 5.32 17.47 208.08 46.89 451.00 101.63 46% 

11 5.92 19.41 160.39 36.14 451.00 101.63 36% 

12 6.51 21.35 112.69 25.40 451.00 101.63 25% 

13 7.10 23.29 -181.31 -40.86 451.00 101.63 40% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP2000 ɸ Vn  (Vc + Vs) 
ÍNDICE  

m ft KN kip KN kip % 

14 7.69 25.23 -229.01 -51.61 451.00 101.63 51% 

15 8.28 27.17 -276.70 -62.35 453.00 102.08 61% 

16 8.87 29.11 -324.39 -73.10 457.00 102.98 71% 

17 9.46 31.05 -373.29 -84.12 465.00 104.79 80% 

18 10.06 32.99 -423.61 -95.46 474.00 106.82 89% 

19 10.65 34.93 -473.93 -106.80 1044.00 235.27 45% 

20 11.24 36.87 -524.25 -118.14 1044.00 235.27 50% 

21 11.83 38.81 -624.93 -140.83 1074.00 242.03 58% 

Fuente: Elaboración propia. 

 

Tabla 21 Índices de sobre esfuerzo por corte combinación resistencia  1-2  
VGE 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE - RESISTENCIA 1-2 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP2000 ɸ Vn  (Vc + Vs) 
ÍNDICE  

m ft KN-m kip KN kip % 

1 0.00 0.00 578.21 130.30 1074.00 242.03 54% 

2 0.59 1.94 518.72 116.89 1044.00 235.27 50% 

3 1.18 3.88 475.62 107.18 1044.00 235.27 46% 

4 1.77 5.82 432.52 97.47 489.00 110.20 88% 

5 2.37 7.76 389.41 87.75 474.00 106.82 82% 

6 2.96 9.70 346.31 78.04 465.00 104.79 74% 

7 3.55 11.64 303.20 68.33 457.00 102.98 66% 

8 4.14 13.58 260.10 58.61 453.00 102.08 57% 

9 4.73 15.52 216.98 48.90 451.00 101.63 48% 

10 5.32 17.47 173.30 39.05 451.00 101.63 38% 

11 5.92 19.41 130.00 29.30 451.00 101.63 29% 

12 6.51 21.35 87.68 19.76 451.00 101.63 19% 

13 7.10 23.29 -233.35 -52.59 451.00 101.63 52% 

14 7.69 25.23 -276.45 -62.30 451.00 101.63 61% 

15 8.28 27.17 -319.56 -72.01 453.00 102.08 71% 

16 8.87 29.11 -362.66 -81.73 457.00 102.98 79% 

17 9.46 31.05 -405.76 -91.44 465.00 104.79 87% 

18 10.06 32.99 -448.87 -101.15 474.00 106.82 95% 

19 10.65 34.93 -491.97 -110.87 1044.00 235.27 47% 

20 11.24 36.87 -535.08 -120.58 1044.00 235.27 51% 

21 11.83 38.81 -578.21 -130.30 1074.00 242.03 54% 

Fuente: Elaboración propia. 
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Tabla 22 Índices de sobre esfuerzo por momento combinación resistencia 1-
1  VGE 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP2000 ɸ Mn 

ÍNDICE  
m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 603.00 445.01 0% 

2 0.59 1.9 350.40 258.60 603.00 445.01 58% 

3 1.18 3.9 656.89 484.78 1198.00 884.12 55% 

4 1.77 5.8 919.23 678.39 1444.00 1065.67 64% 

5 2.37 7.8 1137.44 839.43 1444.00 1065.67 79% 

6 2.96 9.7 1311.52 967.90 1444.00 1065.67 91% 

7 3.55 11.6 1446.54 1067.55 1444.00 1065.67 100% 

8 4.14 13.6 1544.22 1139.63 1444.00 1065.67 107% 

9 4.73 15.5 1614.69 1191.64 1444.00 1065.67 112% 

10 5.32 17.5 1646.59 1215.18 1444.00 1065.67 114% 

11 5.92 19.4 1646.40 1215.04 1444.00 1065.67 114% 

12 6.51 21.3 1646.47 1215.09 1444.00 1065.67 114% 

13 7.10 23.3 1614.63 1191.60 1444.00 1065.67 112% 

14 7.69 25.2 1544.13 1139.57 1444.00 1065.67 107% 

15 8.28 27.2 1446.50 1067.52 1444.00 1065.67 100% 

16 8.87 29.1 1311.49 967.88 1444.00 1065.67 91% 

17 9.46 31.0 1137.46 839.45 1444.00 1065.67 79% 

18 10.06 33.0 919.30 678.44 1444.00 1065.67 64% 

19 10.65 34.9 654.00 482.65 1198.00 884.12 55% 

20 11.24 36.9 350.57 258.72 603.00 445.01 58% 

21 11.83 38.8 0.00 0.00 603.00 445.01 0% 

Fuente: Elaboración propia. 

 

Tabla 23 Índices de sobre esfuerzo por momento combinación resistencia  1-
2  VGE 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP2000 ɸ Mn 

ÍNDICE  
m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 603.00 445.01 0% 

2 0.59 1.9 326.74 241.13 603.00 445.01 54% 

3 1.18 3.9 618.17 456.21 1198.00 884.12 52% 

4 1.77 5.8 874.13 645.11 1444.00 1065.67 61% 

5 2.37 7.8 1094.60 807.81 1444.00 1065.67 76% 

6 2.96 9.7 1279.60 944.34 1444.00 1065.67 89% 

7 3.55 11.6 1429.11 1054.68 1444.00 1065.67 99% 

8 4.14 13.6 1543.15 1138.84 1444.00 1065.67 107% 

9 4.73 15.5 1621.71 1196.82 1444.00 1065.67 112% 

10 5.32 17.5 1664.79 1228.62 1444.00 1065.67 115% 

11 5.92 19.4 1672.40 1234.23 1444.00 1065.67 116% 

12 6.51 21.3 1664.66 1228.52 1444.00 1065.67 115% 

13 7.10 23.3 1621.61 1196.75 1444.00 1065.67 112% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 M 

PUNTO 
DIST  (0) MOMENTO - 

SAP2000 ɸ Mn 
ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

14 7.69 25.2 1543.09 1138.80 1444.00 1065.67 107% 

15 8.28 27.2 1429.08 1054.66 1444.00 1065.67 99% 

16 8.87 29.1 1279.60 944.34 1444.00 1065.67 89% 

17 9.46 31.0 1094.63 807.84 1444.00 1065.67 76% 

18 10.06 33.0 874.19 645.15 1444.00 1065.67 61% 

19 10.65 34.9 618.27 456.28 1198.00 884.12 52% 

20 11.24 36.9 326.88 241.24 603.00 445.01 54% 

21 11.83 38.8 0.00 0.00 603.00 445.01 0% 

Fuente: Elaboración propia. 

 

 

Figura 51 Representacion gráfica índices por corte combinacion servicio 1-1  
VGE. 

Fuente: Elaboración propia. 
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Figura 52 Representacion gráfica índices por corte combinacion servicio 1-2  
VGE. 

Fuente: Elaboración propia. 

 

 

 

Figura 53 Representacion gráfica índices por momento combinacion servicio 
1-1 – VGE 

Fuente: Elaboración propia. 
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Figura 54 Representacion gráfica índices por momento combinacion servicio 
1-2 – VGE 

Fuente: Elaboración propia. 

 

 

Figura 55 Representacion gráfica índices por corte  combinacion resistencia 
1-1 – VGE 

Fuente: Elaboración propia. 
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Figura 56 Representacion gráfica índices por corte  combinacion resistencia 
1-2 – VGE 

Fuente: Elaboración propia. 

 

 

Figura 57 Representacion gráfica índices por momento  combinacion 
resistencia 1-1 – VGE 

Fuente: Elaboración propia. 
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Figura 58 Representacion gráfica índices por momento  combinacion 
resistencia 1-2 – VGE 

Fuente: Elaboración propia. 

 

3.4.2.10. Chequeo de deformaciones  

El chequeo de deformaciones se realizó con el momento de inercia efectivo 

del elemento, tal como se recomienda en la norma. A continuación se 

presentan  los cálculos.  
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Tabla 24 Revisión deflexiones viga VGE 

 

Fuente: Elaboración propia. 

 

 

 

 

Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 1.73 m = 5.7 ft

e= 0.18 m = 0.6 ft

bv= 0.52 m = 1.7 ft

h= 0.71 m = 2.3 ft

dv= 0.57 m = 1.9 ft

Rec = 0.08 m = 0.2 ft

Propiedades 
Barras = 10
# = 10
As = 0.008 m2 = 0.09 ft 2 Area de refuerzo suministrado  en punto de estudio

n= 11.14 Relación modular

n*As = 0.091 = 0.98 ft 2

X= 0.18 m = 0.6 ft Distancia del eje centro idal

Momento de inercia efectivo

Ig= 0.026 m4 = 3.0 ft 4

yt = 0.45 m4 = 52.5 ft 4 Distancia dese el eje neutro a la fibra  extrema a tracción

fr = 2320 kN/m2 M odulo de rotura del concreto

Mcr = 132 kN-m = 97 kips-ft M omento de fisuracion

Ma= 577 kN-m = 426 kips-ft M omento en el concreto para la cual se calcula la deformación

Icr= 0.017 m4 = 2.0 ft 4 M omento de inercia de la sección transformada

Ie = 0.0173 m4 = 2.0 ft 4 M omento de inercia efectivo

TABLE:  Joint Displacements

Joint OutputCase CaseType StepType

Text Text Text Text mm In mm In

11 HL93 LinMoving Min -26.7 -1.1 14.8 0.6 No cumple

11 DFL1 Combination Max -7.9 -0.3 14.8 0.6 Cumple

11 DFL1 Combination Min -14.5 -0.6 14.8 0.6 Cumple

11 DFL2 Combination Max -7.9 -0.3 14.8 0.6 Cumple

11 DFL2 Combination Min -14.1 -0.6 14.8 0.6 Cumple

11 DFL3 Combination -19.3 -0.8 14.8 0.6 No cumple

U3 Δmax = L/800
Cumple

11
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3.4.3 Análisis viga interna (VGI) 

El análisis de la viga interior se realizó aplicando la misma secuencia 

empleada en la viga externa,  por tal razón a continuación se presentan los 

cálculos, omitiendo algunos pasos que se presentaron en el análisis de la 

viga anterior 

3.4.3.1.  Cargas muertas “DC” y “DW” - VGI 

 

Tabla 25 Evaluación de cargas muertas para viga interior - VGI. 

Fuente: Elaboración propia. 

 

3.4.3.2. Cargas vivas “L” 

El análisis de la viga interior  se analizó,  con las cargas generadas por el 

camión de diseño HL-93, el tándem de diseño  y la línea de carga,  tal 

como se indica en el numeral 1.6.5.2 de este documento.  

 

 

b= 0.52m = 1.7 ft

bf= 2.43m = 8.0 ft

bf/2= 1.22m = 4.0 ft

t= 0.18m = 0.6 ft

h1 0.53m = 1.7 ft

H= 0.71m = 2.3 ft

e= 0.07m = 0.2 ft Espesor carpeta asfáltica

Evaluación carga  muerta 

ϒ (Con) = 24 kN/m3 1.50 kip/ft3 Densidad del concreto

ϒ (Asf) = 22.5 kN/m3 1.40 kip/ft3 Densidad carpeta asfáltica

W1 = 6.61 kN/m 0.45 kip/ft

W2 = 10.50 kN/m 0.72 kip/ft DW = 3.83 kN/m 0.26 kip/ft Carpeta Asfáltica

DC = 17.11 kN/m 1.17 kip/ft Peso propio



 
 

101 
 
  

3.4.3.3. Factores de distribución para momento y cortante – 

VGI. 

 

Factor de distribución para momento - VGI
bf= 2.41 m = 7.91 ft Ancho efectivo

bf/2= 1.21 m = 3.95 ft

b= 0.52 m = 1.71 ft Base

t= 0.18 m = 0.59 ft Espesor de la placa

h1= 0.53 m = 1.74 ft A ltura de la viga

H= 0.71 m = 2.33 ft A ltura sección compuesta

y1= 0.27 m = 0.87 ft

y2= 0.36 m = 1.16 ft

y3= 0.09 m = 0.30 ft

s= 2.41 m = 7.91 ft Separación entre vigas

Ixx-vg= 0.01 m4 = 0.75 ft4 M omento de inercia viga

A-vg= 0.28 m2 = 1.01 ft2 Área viga

L= 11.84 m = 38.85 ft

Nb= 6 Numero de vigas

Verificación rango de aplicación Tabla 4.6.2.2.2b-1

3.5  ft ≤ S ≤ 16  ft Cumple
20  ft ≤ L ≤ 240  ft Cumple
4.5  ft ≤ ts ≤ 12  ft Cumple

Nb ≥ 4 Cumple
1E+05 ≤ kg ≤ 7E+06 Cumple

Factor de distribución un carril cargado (gm1) Tabla 4.6.2.2.2b-1

n= 1 Relación modular  E-viga/E-Losa

eg= 0.36   
Kg = 0.041 ft4

gm1= 0.527 No rige

Factor de distribución dos carriles cargado (gm2 ) Tabla 4.6.2.2.2b-1

gm2= 0.693 Rige

Reducción de factores de distribución viga f,r

c1= 0.102

f.r= 0.955
Factor de distribución para diseño - momento
f .d.d = 0.662
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Factor de distribución para cortante - VGI
bf= 2.41 m = 7.91 ft Ancho efectivo

bf/2= 1.21 m = 3.95 ft

b= 0.52 m = 1.71 ft Base

t= 0.18 m = 0.59 ft Espesor de la placa

h1= 0.53 m = 1.74 ft A ltura de la viga

H= 0.71 m = 2.33 ft A ltura sección compuesta

y1= 0.27 m = 0.87 ft

y2= 0.36 m = 1.16 ft

y3= 0.09 m = 0.30 ft

s= 2.41 m = 7.91 ft Separación entre vigas

L= 11.84 m = 38.85 ft

Nb= 6 Numero de vigas

Verificación rango de aplicación Tabla 4.6.2.23b-1

3.5  ft ≤ S ≤ 16  ft Cumple
20  ft ≤ L ≤ 240  ft Cumple
4.5  ft ≤ ts ≤ 12  ft Cumple

Nb ≥ 4 Cumple

Factor de distribución un carril cargados (gv1) Tabla 4.6.2.23b-1

gvi1=

gvi1= 0.68   No rige

Factor de distribución dos carriles cargado (gv2 ) Tabla 4.6.2.23b-1

gvi2 =

gvi2 = 0.835 Rige

Factor de reducción f,r 

f .r = 1.0

Factor de distribución para diseño - cortante

f .d.v = 0.83
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3.4.3.4. Calculo de momentos y cortantes por teorema de 

Barret - VGI 

La viga interna se dividió para su análisis de igual forma que la viga externa 

(Véase Figura 39 ). A continuación se presentan los resultados de los 

cálculos. 

Tabla 26 Cortantes y momentos  combinación  servicio 1-1 – VGI 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 492.0 110.60 0.0 0.0 

2 0.59 1.9 452.8 101.78 273.3 201.6 

3 1.18 3.9 413.5 92.97 510.9 376.8 

4 1.78 5.8 374.3 84.15 712.6 525.6 

5 2.37 7.8 335.1 75.34 878.4 647.9 

6 2.96 9.7 295.9 66.52 1012.4 746.7 

7 3.55 11.7 259.0 58.23 1119.3 825.5 

8 4.14 13.6 222.2 49.95 1200.1 885.1 

9 4.74 15.5 185.3 41.66 1247.8 920.4 

10 5.33 17.5 148.5 33.38 1262.6 931.2 

11 5.92 19.4 111.6 25.09 1272.3 938.4 

12 6.51 21.4 147.7 33.21 1275.6 940.8 

13 7.10 23.3 -186.9 -42.02 1252.8 924.0 

14 7.70 25.2 -226.1 -50.84 1197.1 883.0 

15 8.29 27.2 -263.0 -59.12 1125.2 829.9 

16 8.88 29.1 -299.9 -67.41 1020.2 752.5 

17 9.47 31.1 -336.7 -75.70 882.2 650.7 

18 10.06 33.0 -373.6 -83.98 711.2 524.6 

19 10.66 35.0 -410.4 -92.27 507.2 374.1 

20 11.25 36.9 -447.3 -100.55 270.1 199.2 

21 11.84 38.8 -484.1 -108.84 0.0 0.0 

Fuente: Elaboración propia. 

 

Tabla 27 Cortantes y momentos  combinación  servicio 1-2 – VGI 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 445.9 100.25 0.0 0.0 

2 0.59 1.9 413.2 92.89 253.4 186.9 

3 1.18 3.9 380.5 85.54 483.9 356.9 

4 1.78 5.8 347.8 78.18 686.3 506.2 
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PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

5 2.37 7.8 315.1 70.83 860.7 634.8 

6 2.96 9.7 282.3 63.47 1006.8 742.6 

7 3.55 11.7 249.6 56.12 1124.9 829.7 

8 4.14 13.6 216.9 48.76 1214.8 896.0 

9 4.74 15.5 184.2 41.41 1276.7 941.6 

10 5.33 17.5 151.5 34.05 1310.4 966.5 

11 5.92 19.4 118.8 26.70 1315.9 970.6 

12 6.51 21.4 150.6 33.85 1310.9 966.9 

13 7.10 23.3 -183.3 -41.21 1277.7 942.4 

14 7.70 25.2 -216.0 -48.56 1216.4 897.2 

15 8.29 27.2 -248.7 -55.92 1127.0 831.3 

16 8.88 29.1 -281.4 -63.27 1009.5 744.6 

17 9.47 31.1 -314.2 -70.63 863.8 637.1 

18 10.06 33.0 -346.9 -77.98 690.1 509.0 

19 10.66 35.0 -379.6 -85.34 488.2 360.1 

20 11.25 36.9 -412.3 -92.69 258.1 190.4 

21 11.84 38.8 -445.0 -100.04 0.0 0.0 

Fuente: Elaboración propia. 

 

Tabla 28 Cortantes y momentos  combinación  resistencia 1-1 – VGI 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 711.6 159.98 0.0 0.0 

2 0.59 1.9 654.9 147.24 347.0 256.0 

3 1.18 3.9 598.3 134.50 649.3 478.9 

4 1.78 5.8 541.6 121.76 906.7 668.8 

5 2.37 7.8 485.0 109.02 1119.4 825.6 

6 2.96 9.7 428.3 96.28 1291.9 952.8 

7 3.55 11.7 375.1 84.31 1429.7 1054.5 

8 4.14 13.6 321.8 72.35 1534.2 1131.6 

9 4.74 15.5 268.6 60.38 1597.2 1178.1 

10 5.33 17.5 215.3 48.41 1618.7 1193.9 

11 5.92 19.4 162.1 36.44 1631.5 1203.3 

12 6.51 21.4 214.2 48.16 1634.0 1205.2 

13 7.10 23.3 -270.9 -60.90 1603.1 1182.4 

14 7.70 25.2 -327.6 -73.64 1530.8 1129.0 

15 8.29 27.2 -380.8 -85.61 1436.7 1059.6 

16 8.88 29.1 -434.0 -97.58 1301.0 959.6 

17 9.47 31.1 -487.3 -109.55 1123.8 828.9 

18 10.06 33.0 -540.5 -121.51 905.2 667.6 

19 10.66 35.0 -593.8 -133.48 645.0 475.7 

20 11.25 36.9 -647.0 -145.45 343.2 253.2 
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PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

21 11.84 38.8 -700.2 -157.42 0.0 0.0 

Fuente: Elaboración propia. 

 

Tabla 29 Cortantes y momentos  combinación  resistencia 1-2 – VGI 

PUNTO DISTANCIA CORTANTE MOMENTO 

  m ft kN kips kN-m kips-ft 

1 0 0.0 644.7 144.94 0.0 0.0 

2 0.59 1.9 597.5 134.32 323.6 238.7 

3 1.18 3.9 550.3 123.71 617.7 455.6 

4 1.78 5.8 503.1 113.09 876.0 646.1 

5 2.37 7.8 455.8 102.48 1098.5 810.2 

6 2.96 9.7 408.6 91.86 1285.3 948.0 

7 3.55 11.7 361.4 81.24 1436.3 1059.4 

8 4.14 13.6 314.2 70.63 1551.6 1144.4 

9 4.74 15.5 266.9 60.01 1631.0 1203.0 

10 5.33 17.5 219.7 49.40 1674.7 1235.2 

11 5.92 19.4 172.5 38.78 1682.7 1241.1 

12 6.51 21.4 218.4 49.10 1675.4 1235.7 

13 7.10 23.3 -265.6 -59.72 1632.3 1203.9 

14 7.70 25.2 -312.9 -70.33 1553.4 1145.8 

15 8.29 27.2 -360.1 -80.95 1438.8 1061.2 

16 8.88 29.1 -407.3 -91.57 1288.4 950.3 

17 9.47 31.1 -454.5 -102.18 1102.3 813.0 

18 10.06 33.0 -501.7 -112.80 880.4 649.3 

19 10.66 35.0 -549.0 -123.41 622.7 459.3 

20 11.25 36.9 -596.2 -134.03 329.2 242.8 

21 11.84 38.8 -643.4 -144.64 0.0 0.0 

Fuente: Elaboración propia. 
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3.4.3.5. Cálculo de momentos y cortantes con SAP2000-VGI 

Tabla 30 Cortantes y momentos  combinación  resistencia 1-1 –SAP2000-
VGI 

TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

Text m ft KN kips KN-m kips-ft 

1 0 0.0 725.53 163.1 0.00 0    

2 0.59 1.9 638.05 143.4 353.21         260.5  

3 1.18 3.9 581.42 130.7 661.91         488.2  

4 1.78 5.8 524.80 118.0 925.87         682.9  

5 2.37 7.8 468.18 105.3 1145.10         844.6  

6 2.96 9.7 413.40 92.9 1319.60         973.3  

7 3.55 11.7 360.22 81.0 1454.66      1,072.9  

8 4.14 13.6 307.03 69.0 1552.06      1,144.7  

9 4.74 15.5 253.84 57.1 1622.37      1,196.6  

10 5.33 17.5 200.66 45.1 1653.78      1,219.8  

11 5.92 19.4 147.47 33.2 1653.80      1,219.8  

12 6.51 21.4 94.29 21.2 1653.78      1,219.8  

13 7.10 23.3 -281.28 -63.2 1622.80      1,196.9  

14 7.70 25.2 -334.42 -75.2 1551.97      1,144.7  

15 8.29 27.2 -387.60 -87.1 1451.61      1,070.7  

16 8.88 29.1 -442.37 -99.4 1319.57         973.3  

17 9.47 31.1 -498.99 -112.2 1145.12         844.6  

18 10.06 33.0 -555.61 -124.9 925.94         682.9  

19 10.66 35.0 -612.24 -137.6 662.03         488.3  

20 11.25 36.9 -668.86 -150.4 353.38         260.6  

21 11.84 38.8 -725.53 -163.1 0.00 0    

Fuente: Elaboración propia. 

 

Tabla 31 Cortantes y momentos  combinación  resistencia 1-2 –SAP2000-
VGI 

TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

Text m ft KN kips KN-m kips-ft 
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TABLE:  Element Forces - Frames       

Frame DISTANCIA 

CORTANTE SAP2000 MOMENTO SAP2000 

V2 M3 

1 0 0.0 664.39 149.4 0.00               -   

2 0.59 1.9 595.77 133.9 328.56         242.3  

3 1.18 3.9 548.59 123.3 621.58         458.5  

4 1.78 5.8 501.41 112.7 878.88         648.2  

5 2.37 7.8 454.23 102.1 1100.47         811.7  

6 2.96 9.7 407.05 91.5 1286.35         948.8  

7 3.55 11.7 359.87 80.9 1436.51      1,059.5  

8 4.14 13.6 312.69 70.3 1550.95      1,143.9  

9 4.74 15.5 265.51 59.7 1629.68      1,202.0  

10 5.33 17.5 218.33 49.1 1672.70      1,233.7  

11 5.92 19.4 171.15 38.5 1672.80      1,233.8  

12 6.51 21.4 123.97 27.9 1672.56      1,233.6  

13 7.10 23.3 -286.91 -64.5 1629.58      1,201.9  

14 7.70 25.2 -334.09 -75.1 1550.88      1,143.9  

15 8.29 27.2 -381.27 -85.7 1436.47      1,059.5  

16 8.88 29.1 -428.45 -96.3 1286.35         948.8  

17 9.47 31.1 -475.63 -106.9 1100.51         811.7  

18 10.06 33.0 -522.81 -117.5 878.95         648.3  

19 10.66 35.0 -569.99 -128.1 621.68         458.5  

20 11.25 36.9 -617.17 -138.7 328.70         242.4  

21 11.84 38.8 -664.39 -149.4 0.00               -   

Fuente: Elaboración propia. 
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3.4.3.6. Comparación resultados obtenidos con teorema de 

Barret  Vs SAP2000 – VGI 

 

Figura 59 Diagrama de cortante  combinación resistencia 1-1  Barret vs 
SAP2000  - VGI. 

Fuente: Elaboración propia. 

 

 

Figura 60 Diagrama de momento  combinación resistencia 1-1  Barret vs 
SAP2000  - VGI. 

Fuente: Elaboración propia. 
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Figura 61 Diagrama de cortante  combinación resistencia 1-2  Barret vs 
SAP2000  - VGI. 

Fuente: Elaboración propia. 

 

 

Figura 62 Diagrama de momento  combinación resistencia 1-2  Barret vs 
SAP2000  - VGI. 

Fuente: Elaboración propia. 
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3.4.3.7. Refuerzo suministrado a viga -VGI 

Según planos de diseño las vigas internas presentan el mismo refuerzo de 

las vigas externas que se presentó en el capítulo 3.4.2.7 

3.4.3.8. Momento y cortante resistente - VGI 

Los momentos y cortantes resistentes se calcularon de acuerdo a la 

geometría de la viga, especificaciones de materiales y refuerzo 

suministrado. Empleando  las ecuaciones que se presentan  en los 

numerales 1.6.8 y 1.6.9 de este documento.   

 

Los momentos resistentes en la viga,  se calcularon en los corte 1-1, corte 

2-2 y corte 3-3 que se indican en la Figura 48. A continuación se presentan 

los cálculos. 

 

 

Lon-d= 0.86m = 2.8 ft Longitu de desarro llo  barras

Materiales
f 'c= 14 Mpa = 292.4 kips/ft2

fy= 420 Mpa = 8771.9 kips/ft2

fy= 287.45 Mpa = 6003.4 kips/ft2 Afectado

Es= 2E+07 Mpa = 417708685.5 kips/ft2

Geometría viga
bfs= 2.41m = 7.9 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.62m = 2.0 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 40cm2 = 6.15 ft2 Área total de refuerzo para flexión

ρ = 0.00317 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.05m = 0.2 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.05m = 0.2 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 612 kN-m = 451.7 kips-ft

Resistencia nominal a flexión Mn corte 1-1 - VGI
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Según la norma la resistencia a cortante de la sección se debe calcular  

con el momento y cortante actuante en el punto en estudio, por tal razón a 

continuación se presenta los cálculos para los  punto 1, 2 y  3, el cálculo en 

los demás puntos se presentan en se presentan en el Anexo 2. 

  

Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 2E+07 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 2.41m = 7.9 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.57m = 1.9 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 64cm2 = 9.85 ft2 Área total de refuerzo para flexión

ρ = 0.00507 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.11m = 0.4 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.10m = 0.3 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1246 kN-m = 919.685 kips-ft

Resistencia nominal a flexión Mn corte 2-2 VGI 

Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 2E+07 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 2.41m = 7.9 ft

bv= 0.52m = 1.7 ft

H= 0.71m = 2.3 ft

dv= 0.57m = 1.9 ft

Rec = 0.07m = 0.2 ft

Cuantía de refuerzo suministrado
Ref-prin= 1-1/4" Diámetro de refuerzo para flexión

Ash= 79cm2 = 12.31 ft2 Área total de refuerzo para flexión

ρ = 0.00634 Cuantía de refuerzo a flexión

Resistencia nominal a flexión 

c = As*fy / .85*f 'c*b*β1 5.7.3.1.2-4 AASTHO β1= 0.85 Para concretos menores a 28M Pa 5.7.2.2

c = 0.14m = 0.4 ft Profundidad del bloque de compresiones

a= ρ*d*fy / .85 * f'c
a= 0.13m = 0.4 ft

Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1519 kN-m = 1121.37 kips-ft

Resistencia nominal a flexión Mn corte 3-3 VGI 
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Materiales
f 'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga
b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área to tal de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 23.7 cm2 = 0.026 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 422 kN = 94.79 kips Cortante actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips M omento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f 'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0005

θ (29+3500Ɛs) = 30.9°

β = 3.4°
Vc= 327 KN = 73.71 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 740 KN = 166.73 kips Resistencia refuerzo inclinado

Vn2= 1398 KN = 315.09 kips Resistencia a cortante 2

Vnd = 1074 KN = 241.98 kips M ínimo entre Vn1 y Vn2

Capacidad a cortante  Vn puntos 1 y 2  VGE
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3.4.3.9. Índices de sobre esfuerzo para momentos  y cortantes 

viga – VGI 

La viga interna presenta la misma altura que la viga exterior, por lo tanto 

esta no cumple con las recomendaciones mínimas  de altura de la norma. 

Materiales
f 'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga
b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área to tal de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 15.8 cm2 = 0.017 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 372 kN = 83.57 kips Cortante actuante en punto de estudio 

Mu= 235 kN-m = 173.07 kips M omento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f 'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0010

θ (29+3500Ɛs) = 32.4°

β = 2.8°
Vc= 265 KN = 59.69 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 493 KN = 111.15 kips Resistencia refuerzo inclinado

Vn2= 1089 KN = 245.50 kips Resistencia a cortante 2

Vnd = 1074 KN = 241.98 kips M ínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 3   VGE
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Los índices de sobre esfuerzo de la viga interna se presentan de la misma 

forma que la viga externa; en tablas y representación gráfica.  

 

Tabla 32 Índices de sobre esfuerzo por corte combinación servicio 1-1  VGI 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 421.64 95.02 1074.00 242.03 39% 

2 0.59 1.94 371.75 83.77 1074.00 242.03 35% 

3 1.18 3.88 337.83 76.13 1074.00 242.03 31% 

4 1.77 5.82 303.92 68.49 533.00 120.11 57% 

5 2.37 7.76 270.00 60.84 516.00 116.28 52% 

6 2.96 9.70 237.04 53.42 505.00 113.80 47% 

7 3.55 11.64 204.91 46.18 498.00 112.22 41% 

8 4.14 13.58 172.77 38.93 494.00 111.32 35% 

9 4.73 15.52 140.64 31.69 491.00 110.65 29% 

10 5.32 17.47 108.51 24.45 491.00 110.65 22% 

11 5.92 19.41 76.37 17.21 491.00 110.65 16% 

12 6.51 21.35 44.24 9.97 491.00 110.65 9% 

13 7.10 23.29 -154.82 -34.89 491.00 110.65 32% 

14 7.69 25.23 -186.96 -42.13 494.00 111.32 38% 

15 8.28 27.17 -219.09 -49.37 498.00 112.22 44% 

16 8.87 29.11 -252.04 -56.80 505.00 113.80 50% 

17 9.46 31.05 -285.96 -64.44 516.00 116.28 55% 

18 10.06 32.99 -319.87 -72.08 533.00 120.11 60% 

19 10.65 34.93 -353.79 -79.73 1074.00 242.03 33% 

20 11.24 36.87 -387.70 -87.37 1074.00 242.03 36% 

21 11.83 38.81 -421.64 -95.02 1074.00 242.03 39% 

Fuente: Elaboración propia. 

 

Tabla 33 Índices de sobre esfuerzo por corte combinación servicio 1-2  VGI 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE - SERVICIO 1-2 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 389.98 87.88 1074.00 242.03 36% 

2 0.59 1.94 349.85 78.84 1074.00 242.03 33% 

3 1.18 3.88 320.83 72.30 1074.00 242.03 30% 

4 1.77 5.82 291.80 65.76 533.00 120.11 55% 

5 2.37 7.76 262.78 59.22 516.00 116.28 51% 

6 2.96 9.70 233.75 52.68 505.00 113.80 46% 

7 3.55 11.64 204.73 46.14 498.00 112.22 41% 

8 4.14 13.58 175.71 39.60 494.00 111.32 36% 

9 4.73 15.52 146.68 33.05 491.00 110.65 30% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE - SERVICIO 1-2 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

10 5.32 17.47 117.66 26.51 491.00 110.65 24% 

11 5.92 19.41 88.63 19.97 491.00 110.65 18% 

12 6.51 21.35 59.61 13.43 491.00 110.65 12% 

13 7.10 23.29 -157.76 -35.55 491.00 110.65 32% 

14 7.69 25.23 -186.79 -42.09 494.00 111.32 38% 

15 8.28 27.17 -215.81 -48.63 498.00 112.22 43% 

16 8.87 29.11 -244.84 -55.17 505.00 113.80 48% 

17 9.46 31.05 -273.86 -61.71 516.00 116.28 53% 

18 10.06 32.99 -302.89 -68.26 533.00 120.11 57% 

19 10.65 34.93 -331.91 -74.80 1074.00 242.03 31% 

20 11.24 36.87 -360.94 -81.34 1074.00 242.03 34% 

21 11.83 38.81 -389.98 87.88 1074.00 242.03 36% 

Fuente: Elaboración propia. 

 

Tabla 34 Índices de sobre esfuerzo por momento combinación servicio 1-1  
VGI 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1 M 

PUNTO 
DIST  (0) MOMENTO - 

SAP200 
ɸ Mn 

ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 878.00 647.96 0% 

2 0.59 1.9 234.51 173.07 878.00 647.96 27% 

3 1.18 3.9 439.63 324.45 1246.00 919.55 35% 

4 1.77 5.8 615.23 454.04 1519.00 1121.02 41% 

5 2.37 7.8 761.29 561.83 1519.00 1121.02 50% 

6 2.96 9.7 877.82 647.83 1519.00 1121.02 58% 

7 3.55 11.6 968.21 714.54 1519.00 1121.02 64% 

8 4.14 13.6 1033.62 762.81 1519.00 1121.02 68% 

9 4.73 15.5 1080.81 797.64 1519.00 1121.02 71% 

10 5.32 17.5 1102.28 813.48 1519.00 1121.02 73% 

11 5.92 19.4 1102.30 813.50 1519.00 1121.02 73% 

12 6.51 21.3 1102.28 813.48 1519.00 1121.02 73% 

13 7.10 23.3 1080.77 797.61 1519.00 1121.02 71% 

14 7.69 25.2 1033.56 762.76 1519.00 1121.02 68% 

15 8.28 27.2 968.19 714.52 1519.00 1121.02 64% 

16 8.87 29.1 877.80 647.82 1519.00 1121.02 58% 

17 9.46 31.0 761.30 561.84 1519.00 1121.02 50% 

18 10.06 33.0 615.27 454.07 1519.00 1121.02 41% 

19 10.65 34.9 439.71 324.51 1246.00 919.55 35% 

20 11.24 36.9 234.62 173.15 878.00 647.96 27% 

21 11.83 38.8 0.00 0.00 878.00 647.96 0% 

Fuente: Elaboración propia. 
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Tabla 35 Índices de sobre esfuerzo por momento combinación servicio 1-2  
VGI 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP200 ɸ Mn ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 878.00 647.96 0% 

2 0.59 1.9 218.70 161.40 878.00 647.96 25% 

3 1.18 3.9 413.77 305.36 1246.00 919.55 33% 

4 1.77 5.8 585.09 431.80 1519.00 1121.02 39% 

5 2.37 7.8 732.66 540.70 1519.00 1121.02 48% 

6 2.96 9.7 856.49 632.09 1519.00 1121.02 56% 

7 3.55 11.6 956.57 705.95 1519.00 1121.02 63% 

8 4.14 13.6 1032.91 762.29 1519.00 1121.02 68% 

9 4.73 15.5 1085.50 801.10 1519.00 1121.02 71% 

10 5.32 17.5 1114.26 822.32 1519.00 1121.02 73% 

11 5.92 19.4 1119.46 826.16 1519.00 1121.02 74% 

12 6.51 21.3 1114.26 822.32 1519.00 1121.02 73% 

13 7.10 23.3 1085.43 801.05 1519.00 1121.02 71% 

14 7.69 25.2 1032.86 762.25 1519.00 1121.02 68% 

15 8.28 27.2 956.55 705.93 1519.00 1121.02 63% 

16 8.87 29.1 856.49 632.09 1519.00 1121.02 56% 

17 9.46 31.0 732.68 540.72 1519.00 1121.02 48% 

18 10.06 33.0 585.13 431.83 1519.00 1121.02 39% 

19 10.65 34.9 413.13 304.89 1246.00 919.55 33% 

20 11.24 36.9 218.79 161.47 878.00 647.96 25% 

21 11.83 38.8 0.00 0.00 878.00 647.96 0% 

Fuente: Elaboración propia. 

 

Tabla 36 Índices de sobre esfuerzo por corte combinación resistencia 1-1  
VGI 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 725.53 163.50 1074.00 242.03 68% 

2 0.59 1.94 638.05 143.78 1035.00 233.24 62% 

3 1.18 3.88 581.42 131.02 1035.00 233.24 56% 

4 1.77 5.82 524.80 118.26 533.00 120.11 98% 

5 2.37 7.76 468.18 105.50 516.00 116.28 91% 

6 2.96 9.70 413.40 93.16 462.00 104.11 89% 

7 3.55 11.64 360.22 81.18 456.00 102.76 79% 

8 4.14 13.58 307.03 69.19 452.00 101.86 68% 

9 4.73 15.52 253.84 57.20 450.00 101.41 56% 

10 5.32 17.47 200.66 45.22 450.00 101.41 45% 

11 5.92 19.41 147.47 33.23 450.00 101.41 33% 

12 6.51 21.35 94.29 21.25 450.00 101.41 21% 

13 7.10 23.29 -281.28 -63.39 450.00 101.41 63% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

14 7.69 25.23 -334.42 -75.36 452.00 101.86 74% 

15 8.28 27.17 -387.60 -87.35 456.00 102.76 85% 

16 8.87 29.11 -442.37 -99.69 462.00 104.11 96% 

17 9.46 31.05 -498.99 -112.45 516.00 116.28 97% 

18 10.06 32.99 -555.61 -125.21 533.00 120.11 104% 

19 10.65 34.93 -612.24 -137.97 1035.00 233.24 59% 

20 11.24 36.87 -668.86 -150.73 1035.00 233.24 65% 

21 11.83 38.81 -725.53 -163.50 1074.00 242.03 68% 

Fuente: Elaboración propia. 

 

Tabla 37 Índices de sobre esfuerzo por corte combinación resistencia 1-2  
VGI 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE - RESISTENCIA 1-2 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN-m kip KN kip % 

1 0.00 0.00 664.39 149.72 1074.00 242.03 62% 

2 0.59 1.94 595.77 134.26 1035.00 233.24 58% 

3 1.18 3.88 548.59 123.62 1035.00 233.24 53% 

4 1.77 5.82 501.41 112.99 533.00 120.11 94% 

5 2.37 7.76 454.23 102.36 513.00 115.60 89% 

6 2.96 9.70 407.05 91.73 462.00 104.11 88% 

7 3.55 11.64 359.87 81.10 456.00 102.76 79% 

8 4.14 13.58 312.69 70.46 452.00 101.86 69% 

9 4.73 15.52 265.51 59.83 450.00 101.41 59% 

10 5.32 17.47 218.33 49.20 450.00 101.41 49% 

11 5.92 19.41 171.15 38.57 450.00 101.41 38% 

12 6.51 21.35 123.97 27.94 450.00 101.41 28% 

13 7.10 23.29 -286.91 -64.66 450.00 101.41 64% 

14 7.69 25.23 -334.09 -75.29 452.00 101.86 74% 

15 8.28 27.17 -381.27 -85.92 456.00 102.76 84% 

16 8.87 29.11 -428.45 -96.55 462.00 104.11 93% 

17 9.46 31.05 -475.63 -107.18 513.00 115.60 93% 

18 10.06 32.99 -522.81 -117.82 533.00 120.11 98% 

19 10.65 34.93 -569.99 -128.45 1035.00 233.24 55% 

20 11.24 36.87 -617.17 -139.08 1035.00 233.24 60% 

21 11.83 38.81 -664.39 -149.72 1074.00 242.03 62% 

Fuente: Elaboración propia. 
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Tabla 38 Índices de sobre esfuerzo por momento combinación resistencia 1-
1  VGI 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP200 ɸ Mn ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 878.00 647.96 0% 

2 0.59 1.9 353.21 260.67 878.00 647.96 40% 

3 1.18 3.9 661.91 488.49 1246.00 919.55 53% 

4 1.77 5.8 925.87 683.29 1519.00 1121.02 61% 

5 2.37 7.8 1145.10 845.08 1519.00 1121.02 75% 

6 2.96 9.7 1319.60 973.86 1519.00 1121.02 87% 

7 3.55 11.6 1454.66 1073.54 1519.00 1121.02 96% 

8 4.14 13.6 1552.06 1145.42 1519.00 1121.02 102% 

9 4.73 15.5 1622.37 1197.31 1519.00 1121.02 107% 

10 5.32 17.5 1653.78 1220.49 1519.00 1121.02 109% 

11 5.92 19.4 1653.80 1220.50 1519.00 1121.02 109% 

12 6.51 21.3 1653.78 1220.49 1519.00 1121.02 109% 

13 7.10 23.3 1622.80 1197.63 1519.00 1121.02 107% 

14 7.69 25.2 1551.97 1145.35 1519.00 1121.02 102% 

15 8.28 27.2 1451.61 1071.29 1519.00 1121.02 96% 

16 8.87 29.1 1319.57 973.84 1519.00 1121.02 87% 

17 9.46 31.0 1145.12 845.10 1519.00 1121.02 75% 

18 10.06 33.0 925.94 683.34 1519.00 1121.02 61% 

19 10.65 34.9 662.03 488.58 1246.00 919.55 53% 

20 11.24 36.9 353.38 260.79 878.00 647.96 40% 

21 11.83 38.8 0.00 0.00 878.00 647.96 0% 

Fuente: Elaboración propia. 

 

Tabla 39 Índices de sobre esfuerzo por momento combinación resistencia 1-
2  VGI 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 M 

PUNTO 
DIST  (0) 

MOMENTO - 
SAP200 ɸ Mn ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

1 0.00 0.0 0.00 0.00 878.00 647.96 0% 

2 0.59 1.9 328.56 242.48 878.00 647.96 37% 

3 1.18 3.9 621.58 458.73 1246.00 919.55 50% 

4 1.77 5.8 878.88 648.61 1519.00 1121.02 58% 

5 2.37 7.8 1100.47 812.15 1519.00 1121.02 72% 

6 2.96 9.7 1286.35 949.33 1519.00 1121.02 85% 

7 3.55 11.6 1436.51 1060.14 1519.00 1121.02 95% 

8 4.14 13.6 1550.95 1144.60 1519.00 1121.02 102% 

9 4.73 15.5 1629.68 1202.70 1519.00 1121.02 107% 

10 5.32 17.5 1672.70 1234.45 1519.00 1121.02 110% 

11 5.92 19.4 1672.80 1234.53 1519.00 1121.02 110% 

12 6.51 21.3 1672.56 1234.35 1519.00 1121.02 110% 

13 7.10 23.3 1629.58 1202.63 1519.00 1121.02 107% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 M 

PUNTO 
DIST  (0) MOMENTO - 

SAP200 ɸ Mn ÍNDICE  

m ft KN -m kip-ft KN-m kip-ft % 

14 7.69 25.2 1550.88 1144.55 1519.00 1121.02 102% 

15 8.28 27.2 1436.47 1060.11 1519.00 1121.02 95% 

16 8.87 29.1 1286.35 949.33 1519.00 1121.02 85% 

17 9.46 31.0 1100.51 812.18 1519.00 1121.02 72% 

18 10.06 33.0 878.95 648.67 1519.00 1121.02 58% 

19 10.65 34.9 621.68 458.80 1246.00 919.55 50% 

20 11.24 36.9 328.70 242.58 878.00 647.96 37% 

21 11.83 38.8 0.00 0.00 878.00 647.96 0% 

Fuente: Elaboración propia. 

 

 

Figura 63 Representacion gráfica índices por corte combinacion servicio 1-1 
– VGI 

Fuente: Elaboración propia. 
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Figura 64 Representacion gráfica índices por corte combinacion servicio 1-2 
– VGI 

Fuente: Elaboración propia. 

 

 

Figura 65 Representacion gráfica índices por momento combinacion servicio 
1-1 – VGI 

Fuente: Elaboración propia. 
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Figura 66 Representacion gráfica índices por momento combinacion servicio 
1-2 – VGI 

Fuente: Elaboración propia. 

 

 

Figura 67 Representacion gráfica índices por corte combinacion resietncia 1-
1– VGI 

Fuente: Elaboración propia. 
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Figura 68 Representacion gráfica índices por corte combinacion resietncia  1-
2– VGI 

Fuente: Elaboración propia. 

 

 

Figura 69 Representacion grafica índices por momento combinacion 
resietncia  1-1– VGI 

Fuente: Elaboración propia. 
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Figura 70 Representacion grafica indices por momento combinacion 
resietncia  1-2– VGI 

Fuente: Elaboración propia. 

 

3.4.3.10. Chequeo de deformaciones – VGI 

El chequeo de deformaciones se realizó con el momento de inercia efectivo 

del elemento, tal como se recomienda en la norma. A continuación se 

presentan los cálculos.  
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Tabla 40 Revisión deflexiones viga VGI 

 

Fuente: Elaboración propia. 

 

 

 

 

Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 2.41 m = 7.9 ft

e= 0.18 m = 0.6 ft

bv= 0.52 m = 1.7 ft

h= 0.71 m = 2.3 ft

dv= 0.57 m = 1.9 ft

Rec = 0.08 m = 0.2 ft

Propiedades 
Barras = 10
# = 10
As = 0.008 m2 = 0.09 ft 2 Área de refuerzo suministrado  en punto de estudio

n= 11.14 Relación modular

n*As = 0.091 = 0.98 ft 2

X= 0.18 m = 0.6 ft Distancia del eje centro idal

Momento de inercia efectivo

Ig= 0.026 m4 = 3.0 ft 4

yt = 0.45 m4 = 52.5 ft 4 Distancia dese el eje neutro a la fibra  extrema a tracción

fr = 2320 kN/m2 M odulo de rotura del concreto

Mcr = 132 kN-m = 97 kips-ft M omento de fisuracion

Ma= 577 kN-m = 426 kips-ft M omento en el concreto para la cual se calcula la deformación

Icr= 0.019 m4 = 2.2 ft 4 M omento de inercia de la sección transformada

Ie = 0.0186 m4 = 2.2 ft 4 M omento de inercia efectivo

TABLE:  Joint Displacements

Joint OutputCase CaseType StepType

Text Text Text Text mm In mm In

11 HL93 LinMoving Min -24.9 -1.0 14.8 0.6 No cumple

11 DFL1 Combination Max -7.3 -0.3 14.8 0.6 Cumple

11 DFL1 Combination Min -13.6 -0.5 14.8 0.6 Cumple

11 DFL2 Combination Max -7.3 -0.3 14.8 0.6 Cumple

11 DFL2 Combination Min -13.2 -0.5 14.8 0.6 Cumple

11 DFL3 Combination -16.5 -0.6 14.8 0.6 No cumple

U3 Δmax = L/800
Cumple

11
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3.5. Análisis puente No 2 

Dada la tipología del puente “tipo losa” con refuerzo principal paralelo al tráfico, la  

norma recomienda en el capítulo 4.6.2.1 analizar el puente por el método de las 

franjas, por tal razón y por la simetría del puente respecto a su eje longitudinal  se  

determinaron  y analizaran dos franjas; externa e interna respectivamente, para 

cargas verticales únicamente, esto por no contar con información de geotecnia y 

parámetros sísmicos. Las franjas se analizaran siguiendo  la secuencia que se 

presenta a continuación: 

1. Definición ancho de franja 

2. Evaluación de cargas  

3. Calculo de solicitaciones manualmente (líneas de influencia) 

4. Calculo de solicitaciones con ayuda del SAP2000  

5. Comparación de solicitaciones calculadas manualmente Vs SAP2000 

6. Calculo de los índices de sobre esfuerzo por momento y cortante en la 

superestructura 

7. Chequeo de deformaciones 

3.5.1 Materiales Puente No 2 

De acuerdo con la información suministrada la superestructura del puente fue 

diseña con concreto clase “F” y acero de refuerzo PDR 60, a continuación se 

presentan las propiedades de estos materiales con que se analizara el puente. 

 Concreto estructural clase “F”:  

 

 Resistencia mínima a la compresión, f’c = 14,0 MPa 

        = 2030 PSI 

 Módulo de Elasticidad,   Ec = 17.585,8 MPa 

       = 2550487PSI 

 Acero de refuerzo:   

 
 Esfuerzo de fluencia,   fy = 420 MPa  
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       =  60 ksi  

        

 Módulo de Elasticidad,   Es  =  200.000 MPa 

       = 29000 ksi. 

 

3.5.2 Análisis franja externa - FEX 

La longitud de la franja externa se determinó de acuerdo a las recomendaciones 

dadas en la norma,  para puentes con luces mayores a 4,50 m.  A continuación se 

presentan los cálculos:  

 

 

3.5.2.1. Cargas muertas “DC” y “DW” 

Acorde con la sección 3.3.2 de la norma  AASTHO 2012,  el patrón de 

carga denominado DC corresponde al peso propio de los componentes 

estructurales y accesorios no estructurales, sin embargo la carpeta de 

rodadura que se indica en los planos pero que no se observa en las 

imágenes tomadas con ayuda del Google Earth, es considerada como un 

accesorio no estructural,  debido a que hace parte integral e indispensable 

para el funcionamiento del puente, pero la cual puede ser removida  sin 

afectar el funcionamiento del puente, pero puede ser  altamente susceptible  

de cambios en el tiempo,  por tal razón se clasifica dentro del grupo de 

cargas DW. 

De acuerdo con el al articulo 4.6.2.1.4 b se debe tomar el ancho de franja equivalente el menor valor entre :
1. Eint = Ancho de granja para un carril cargado
2. Eborde = Ancho de borde
3. Emax = Ancho máximo
1. Eint

W1= 9.0m = 29.5 ft

L1= 18.0m = 59.1 ft

E= 5.6m = 18.4 ft

2. Eborde= 2.1m = 6.9 ft

3. Emax = 1.8m = 5.9 ft

Ancho de franja externa 1.8m = 5.9 ft

Calculo ancho de franja externa - FEX
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En la siguientes tablas se presenta el avaluó de cargas muertas para la 

viga franja externa - FEX 

 

Tabla 41 Evaluación carga muerta franja exterior -  FEX. 

Fuente: Elaboración propia. 

 

 

Tabla 42 Evaluación  carga por carpeta de rodadura franja exterior - FEX. 

Fuente: Elaboración propia. 

b1= 0.08m = 0.3 ft h3= 0.23m = 0.8 ft

b2= 1.45m = 4.8 ft h4 = 0.23m = 0.8 ft

b3= 0.43m = 1.4 ft h5 = 0.30m = 1.0 ft

b3'= 0.08m = 0.3 ft H= 1.06m = 3.5 ft

b4= 0.30m = 1.0 ft

b5= 0.27m = 0.9 ft

b6= 0.23m = 0.8 ft

t= 0.46m = 1.5 ft

h1= 0.04m = 0.1 ft

h2= 0.26m = 0.9 ft

Eborde= 1.8 = 5.9 ft Ancho de franja exterior

Evaluación carga  muerta 

ϒ (Con) = 24 kN/m3 = 1.50 kip/ft3 Densidad del concreto

DC1 = 19.87 kN/m 1361.66 lb/ft

DC3 = 2.68 kN/m 183.86 lb/ft

DC3A = 0.08 kN/m 5.26 lb/ft

DC4 = 1.66 kN/m 113.47 lb/ft

DC5 = 1.49 kN/m 102.12 lb/ft

DC6 = 1.66 kN/m 113.47 lb/ft

DC = 27.43 kN/m 1879.85 lb/ft

DC= 15.24 kN/m/m 318.32 lb/ft/ft

Evaluacion de carga muerta "DC" 

b1= 0.08m = 0.3 ft

b3= 0.43m = 1.4 ft

b3'= 0.35m = 1.1 ft

e= 0.07 = 0.2 ft Espesor carpeta asfáltica

Eext= 1.8 = 5.9 ft Ancho de franja exterior

Evaluación carga  muerta 
ϒ (Asf) = 22.5 kN/m3 = 1.40 kip/ft3 Densidad carpeta asfáltica

DW= 1.27 kN/m/m 86.94 lb/ft/ft Carpeta Asfáltica

Evaluacion carga por carpeta de rodadura  "DW"
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3.5.2.2. Cargas vivas “L” 

El puente se analizó con las cargas generadas por el camión de diseño HL-

93, el tándem de diseño y la línea de carga, tal como se indica en el 

numeral 1.6.5.2 de este documento. 

3.5.2.3. Cálculo de momentos y cortantes por líneas de 

influencia - FEX 

Para facilitar el análisis y posterior evaluación de los índices de sobre 

esfuerzo en las franjas, estas fueron dividas en toda su longitud en  

cincuenta (50)  espacios iguales, obteniendo así  cincuenta y un puntos 

(51) donde se obtendrán las solicitaciones y deflexiones. En la siguiente 

figura se presenta la división de las franjas y los puntos para el análisis. 

 

Figura 71 Puntos de análisis para franjas – Puente 2 

Fuente: Elaboración propia. 

 

Las solicitaciones en la franja  externa se obtuvieron para cargas verticales 

con las combinaciones que se definieron en el capítulo 1.6.7 de este 

documento. En las  siguientes tablas se presentan los cálculos obtenidos 

aplicando el método de las líneas de influencia. 
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Tabla 43 Cortantes y momentos por combinación servicio 1-1 – FEX 

PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0.00 154.87 34.90 0.00 0.00 0.00 0.00 

2 0.57 1.88 131.81 29.70 -3.91 -2.88 83.66 61.74 

3 1.14 3.75 109.18 24.60 -7.81 -5.77 149.29 110.18 

4 1.72 5.63 87.04 19.61 -11.72 -8.65 196.22 144.81 

5 2.29 7.51 65.44 14.75 -15.63 -11.53 225.30 166.27 

6 2.86 9.38 46.17 10.41 -19.53 -14.42 237.52 175.29 

7 3.43 11.26 48.28 10.88 -23.44 -17.30 233.98 172.68 

8 4.00 13.14 65.62 14.79 -27.35 -20.18 215.90 159.33 

9 4.58 15.01 82.54 18.60 -31.26 -23.07 200.49 147.96 

10 5.15 16.89 99.04 22.32 -35.16 -25.95 173.79 128.26 

11 5.72 18.77 119.57 26.94 -39.07 -28.83 132.65 97.89 

12 6.29 20.64 142.19 32.04 -50.89 -37.56 83.84 61.88 

13 6.86 22.52 164.33 37.03 -109.67 -80.93 54.80 40.44 

14 7.44 24.40 185.94 41.90 -180.49 -133.20 21.76 16.06 

15 8.01 26.27 206.95 46.64 -256.74 -189.48 21.27 15.69 

16 8.58 28.15 234.94 52.94 -327.05 -241.36 22.79 16.82 

17 9.15 30.02 215.04 48.46 -226.13 -166.89 17.66 13.03 

18 9.72 31.90 194.84 43.91 -155.62 -114.85 28.10 20.74 

19 10.29 33.77 174.46 39.31 -92.03 -67.92 51.33 37.88 

20 10.87 35.65 153.97 34.70 -40.40 -29.82 85.36 63.00 

21 11.44 37.52 133.47 30.08 -36.91 -27.24 151.26 111.63 

22 12.01 39.40 113.05 25.48 -33.41 -24.66 203.73 150.35 

23 12.58 41.27 92.78 20.91 -29.91 -22.08 242.59 179.03 

24 13.15 43.15 75.16 16.94 -26.42 -19.50 267.86 197.68 

25 13.72 45.02 58.13 13.10 -22.92 -16.92 279.73 206.44 

26 14.3 46.90 40.91 9.22 -19.59 -14.46 283.27 209.05 

27 14.87 48.77 56.43 12.72 -23.11 -17.06 280.66 207.13 

28 15.44 50.65 76.82 17.31 -26.64 -19.66 264.60 195.27 

29 16.01 52.52 97.31 21.93 -30.16 -22.26 235.06 173.48 

30 16.58 54.40 117.81 26.55 -33.69 -24.86 192.22 141.86 

31 17.15 56.27 138.23 31.15 -37.21 -27.46 136.40 100.66 

32 17.72 58.15 158.50 35.72 -40.74 -30.06 68.74 50.73 

33 18.3 60.02 178.54 40.23 -99.04 -73.09 39.88 29.43 

34 18.87 61.90 198.27 44.68 -156.99 -115.86 24.11 17.79 

35 19.44 63.77 217.60 49.04 -226.68 -167.29 13.58 10.02 

36 20.01 65.65 221.66 49.95 -335.81 -247.83 17.52 12.93 
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PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

37 20.58 67.53 201.08 45.31 -252.99 -186.71 16.35 12.06 

38 21.15 69.40 179.95 40.55 -171.15 -126.31 39.55 29.19 

39 21.73 71.28 158.34 35.68 -100.71 -74.33 72.21 53.29 

40 22.3 73.16 136.30 30.71 -54.21 -40.01 98.11 72.40 

41 22.87 75.03 117.79 26.54 -42.09 -31.06 145.74 107.56 

42 23.44 76.91 100.04 22.54 -37.88 -27.95 184.91 136.47 

43 24.01 78.79 81.86 18.45 -33.67 -24.85 206.80 152.62 

44 24.59 80.66 64.72 14.59 -29.46 -21.74 220.62 162.82 

45 25.16 82.54 47.16 10.63 -25.25 -18.64 236.13 174.26 

46 25.73 84.42 50.30 11.33 -21.04 -15.53 236.59 174.61 

47 26.3 86.29 71.42 16.09 -16.83 -12.42 220.94 163.05 

48 26.87 88.17 93.03 20.97 -12.63 -9.32 190.83 140.83 

49 27.45 90.05 115.08 25.93 -8.42 -6.21 145.51 107.39 

50 28.02 91.92 137.49 30.98 -4.21 -3.11 82.11 60.60 

51 28.59 93.80 160.22 36.11 0.00 0.00 0.00 0.00 

Fuente: Elaboración propia. 

 

Tabla 44 Cortantes y momentos por combinación servicio 1-2 – FEX 

PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0.00 158.85 35.80 0.00 0.00 0.00 0.00 

2 0.57 1.88 137.76 31.04 -5.69 -4.20 84.28 62.20 

3 1.14 3.75 116.80 26.32 -11.38 -8.40 154.48 114.01 

4 1.72 5.63 96.02 21.64 -17.07 -12.60 207.71 153.29 

5 2.29 7.51 75.48 17.01 -22.76 -16.79 244.31 180.30 

6 2.86 9.38 55.20 12.44 -28.45 -20.99 264.72 195.36 

7 3.43 11.26 57.75 13.01 -34.14 -25.19 269.50 198.89 

8 4.00 13.14 77.86 17.55 -39.83 -29.39 259.74 191.68 

9 4.58 15.01 97.39 21.95 -45.51 -33.59 241.33 178.10 

10 5.15 16.89 116.33 26.21 -51.20 -37.79 208.31 153.73 

11 5.72 18.77 134.68 30.35 -56.89 -41.99 161.50 119.18 

12 6.29 20.64 152.44 34.35 -70.50 -52.03 109.72 80.97 

13 6.86 22.52 169.60 38.22 -118.48 -87.44 80.48 59.39 

14 7.44 24.40 186.17 41.95 -188.84 -139.36 47.45 35.02 

15 8.01 26.27 202.15 45.55 -260.43 -192.20 22.26 16.43 

16 8.58 28.15 224.26 50.54 -331.01 -244.28 23.85 17.60 

17 9.15 30.02 207.43 46.74 -231.23 -170.65 18.54 13.68 
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PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

18 9.72 31.90 190.12 42.84 -167.05 -123.28 43.81 32.33 

19 10.29 33.77 172.41 38.85 -109.79 -81.03 67.71 49.97 

20 10.87 35.65 154.36 34.79 -55.92 -41.27 99.39 73.35 

21 11.44 37.52 136.05 30.66 -51.08 -37.70 163.11 120.37 

22 12.01 39.40 118.62 26.73 -46.24 -34.13 215.86 159.30 

23 12.58 41.27 101.01 22.76 -41.40 -30.56 257.05 189.70 

24 13.15 43.15 83.03 18.71 -36.56 -26.98 286.27 211.27 

25 13.72 45.02 64.68 14.58 -31.73 -23.41 303.24 223.79 

26 14.3 46.90 51.34 11.57 -26.89 -19.84 308.05 227.34 

27 14.87 48.77 69.75 15.72 -31.67 -23.37 303.62 224.07 

28 15.44 50.65 87.82 19.79 -36.50 -26.93 286.81 211.67 

29 16.01 52.52 105.50 23.77 -41.33 -30.50 257.74 190.21 

30 16.58 54.40 122.79 27.67 -46.16 -34.06 216.67 159.90 

31 17.15 56.27 139.67 31.47 -50.99 -37.63 164.00 121.03 

32 17.72 58.15 156.11 35.18 -55.82 -41.20 100.31 74.03 

33 18.3 60.02 172.10 38.78 -109.68 -80.94 68.67 50.68 

34 18.87 61.90 189.58 42.72 -166.93 -123.19 45.19 33.35 

35 19.44 63.77 206.93 46.63 -231.10 -170.55 19.76 14.58 

36 20.01 65.65 218.26 49.18 -330.89 -244.20 23.89 17.63 

37 20.58 67.53 200.66 45.22 -260.33 -192.12 22.29 16.45 

38 21.15 69.40 182.62 41.15 -189.01 -139.49 46.34 34.20 

39 21.73 71.28 165.57 37.31 -118.52 -87.47 79.34 58.55 

40 22.3 73.16 147.92 33.33 -70.53 -52.05 108.64 80.18 

41 22.87 75.03 129.68 29.22 -56.92 -42.01 160.55 118.49 

42 23.44 76.91 110.85 24.98 -51.23 -37.81 207.57 153.19 

43 24.01 78.79 91.42 20.60 -45.54 -33.61 240.86 177.76 

44 24.59 80.66 71.41 16.09 -39.85 -29.41 259.60 191.58 

45 25.16 82.54 51.42 11.59 -34.15 -25.21 269.93 199.21 

46 25.73 84.42 56.20 12.67 -28.46 -21.00 265.51 195.95 

47 26.3 86.29 75.87 17.10 -22.77 -16.80 245.51 181.18 

48 26.87 88.17 95.74 21.58 -17.08 -12.60 209.35 154.50 

49 27.45 90.05 115.94 26.13 -11.38 -8.40 156.59 115.57 

50 28.02 91.92 136.88 30.85 -5.69 -4.20 86.89 64.13 

51 28.59 93.80 167.03 37.64 0.00 0.00 0.00 0.00 

Fuente: Elaboración propia. 
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Tabla 45 Cortantes y momentos por combinación resistencia 1-1 – FEX 

PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0.00 298.20 67.20 0.00 0.00 0.00 0.00 

2 0.57 1.88 256.06 57.70 -9.09 -6.71 162.41 119.86 

3 1.14 3.75 214.94 48.44 -18.19 -13.42 289.46 213.62 

4 1.72 5.63 174.94 39.42 -27.28 -20.13 379.56 280.12 

5 2.29 7.51 136.20 30.69 -36.37 -26.84 434.74 320.84 

6 2.86 9.38 102.90 23.19 -45.47 -33.55 457.28 337.47 

7 3.43 11.26 105.40 23.75 -54.56 -40.27 449.72 331.90 

8 4.00 13.14 134.23 30.25 -63.65 -46.98 414.92 306.21 

9 4.58 15.01 162.07 36.52 -72.75 -53.69 392.93 289.98 

10 5.15 16.89 188.93 42.58 -81.84 -60.40 351.27 259.24 

11 5.72 18.77 225.18 50.75 -90.93 -67.11 282.60 208.56 

12 6.29 20.64 266.31 60.01 -110.91 -81.85 195.14 144.02 

13 6.86 22.52 306.30 69.03 -207.43 -153.08 127.55 94.13 

14 7.44 24.40 345.05 77.76 -325.40 -240.14 50.64 37.37 

15 8.01 26.27 382.42 86.18 -449.40 -331.65 49.50 36.53 

16 8.58 28.15 431.55 97.25 -552.97 -408.09 53.03 39.14 

17 9.15 30.02 396.76 89.41 -380.66 -280.93 41.10 30.33 

18 9.72 31.90 361.29 81.42 -272.54 -201.14 65.40 48.27 

19 10.29 33.77 325.36 73.32 -173.94 -128.37 119.46 88.16 

20 10.87 35.65 289.21 65.17 -94.04 -69.40 196.12 144.74 

21 11.44 37.52 253.02 57.02 -85.90 -63.39 313.27 231.19 

22 12.01 39.40 217.01 48.90 -77.76 -57.39 405.75 299.44 

23 12.58 41.27 181.36 40.87 -69.63 -51.38 473.15 349.18 

24 13.15 43.15 151.89 34.23 -61.49 -45.38 515.49 380.43 

25 13.72 45.02 123.77 27.89 -53.35 -39.37 533.25 393.54 

26 14.3 46.90 95.21 21.45 -45.59 -33.64 538.18 397.18 

27 14.87 48.77 119.82 27.00 -53.79 -39.70 535.40 395.12 

28 15.44 50.65 155.75 35.10 -62.00 -45.75 507.90 374.83 

29 16.01 52.52 191.90 43.25 -70.20 -51.81 455.63 336.25 

30 16.58 54.40 228.09 51.40 -78.41 -57.86 378.97 279.68 

31 17.15 56.27 264.10 59.51 -86.61 -63.92 278.69 205.67 

32 17.72 58.15 299.75 67.55 -94.81 -69.97 157.44 116.19 

33 18.3 60.02 334.86 75.46 -190.26 -140.41 92.81 68.50 

34 18.87 61.90 369.25 83.21 -275.71 -203.48 56.11 41.41 

35 19.44 63.77 402.73 90.76 -381.94 -281.87 31.62 23.33 

36 20.01 65.65 405.11 91.29 -573.36 -423.14 40.77 30.09 
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PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

37 20.58 67.53 368.75 83.10 -440.67 -325.22 38.05 28.08 

38 21.15 69.40 331.12 74.62 -303.65 -224.10 92.06 67.94 

39 21.73 71.28 292.35 65.88 -186.60 -137.71 168.07 124.03 

40 22.3 73.16 252.58 56.92 -118.63 -87.55 228.35 168.52 

41 22.87 75.03 221.04 49.81 -97.95 -72.29 313.07 231.05 

42 23.44 76.91 191.27 43.10 -88.16 -65.06 377.16 278.34 

43 24.01 78.79 160.50 36.17 -78.36 -57.83 407.61 300.82 

44 24.59 80.66 132.14 29.78 -68.57 -50.60 425.91 314.32 

45 25.16 82.54 102.81 23.17 -58.77 -43.37 454.71 335.58 

46 25.73 84.42 112.49 25.35 -48.98 -36.14 455.11 335.87 

47 26.3 86.29 150.12 33.83 -39.18 -28.92 424.59 313.35 

48 26.87 88.17 188.89 42.57 -29.39 -21.69 367.03 270.86 

49 27.45 90.05 228.66 51.53 -19.59 -14.46 280.65 207.12 

50 28.02 91.92 269.30 60.69 -9.80 -7.23 158.80 117.20 

51 28.59 93.80 310.65 70.01 0.00 0.00 0.00 0.00 

Fuente: Elaboración propia. 

 

Tabla 46 Cortantes y momentos por combinación resistencia 1-2 – FEX 

PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0.00 307.47 69.29 0.00 0.00 0.00 0.00 

2 0.57 1.88 269.91 60.82 -13.24 -9.77 163.86 120.93 

3 1.14 3.75 232.67 52.43 -26.48 -19.54 301.53 222.53 

4 1.72 5.63 195.85 44.13 -39.73 -29.32 406.30 299.85 

5 2.29 7.51 159.56 35.96 -52.97 -39.09 478.98 353.48 

6 2.86 9.38 123.92 27.92 -66.21 -48.86 520.58 384.19 

7 3.43 11.26 127.44 28.72 -79.45 -58.63 532.40 392.91 

8 4.00 13.14 162.72 36.67 -92.69 -68.41 516.94 381.51 

9 4.58 15.01 196.64 44.31 -105.93 -78.18 487.98 360.13 

10 5.15 16.89 229.18 51.65 -119.18 -87.95 431.61 318.53 

11 5.72 18.77 260.35 58.67 -132.42 -97.72 349.74 258.11 

12 6.29 20.64 290.15 65.38 -156.54 -115.53 255.37 188.47 

13 6.86 22.52 318.56 71.79 -227.96 -168.23 187.32 138.24 

14 7.44 24.40 345.59 77.88 -344.83 -254.49 110.44 81.51 

15 8.01 26.27 371.24 83.66 -457.99 -337.99 51.80 38.23 

16 8.58 28.15 406.71 91.65 -562.17 -414.88 55.51 40.96 

17 9.15 30.02 379.05 85.42 -392.52 -289.68 43.14 31.84 
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PUNTO 
DIST  (0) CORTANTE MTO - MTO + 

m ft KN kips KN-m kips - ft KN-m kips - ft 

18 9.72 31.90 350.29 78.94 -299.14 -220.76 101.97 75.25 

19 10.29 33.77 320.60 72.25 -215.28 -158.87 157.58 116.30 

20 10.87 35.65 290.12 65.38 -130.15 -96.05 228.77 168.83 

21 11.44 37.52 259.02 58.37 -118.89 -87.74 340.85 251.55 

22 12.01 39.40 229.98 51.83 -107.63 -79.43 433.98 320.28 

23 12.58 41.27 200.53 45.19 -96.36 -71.12 506.81 374.02 

24 13.15 43.15 170.19 38.35 -85.10 -62.81 558.35 412.06 

25 13.72 45.02 139.03 31.33 -73.84 -54.49 587.96 433.92 

26 14.3 46.90 119.49 26.93 -62.58 -46.18 595.87 439.75 

27 14.87 48.77 150.83 33.99 -73.71 -54.39 588.84 434.57 

28 15.44 50.65 181.34 40.86 -84.95 -62.69 559.61 412.99 

29 16.01 52.52 210.97 47.54 -96.19 -70.99 508.41 375.21 

30 16.58 54.40 239.69 54.02 -107.43 -79.28 435.87 321.67 

31 17.15 56.27 267.45 60.27 -118.67 -87.58 342.93 253.08 

32 17.72 58.15 294.19 66.30 -129.93 -95.89 230.93 170.43 

33 18.3 60.02 319.88 72.08 -215.02 -158.68 159.83 117.96 

34 18.87 61.90 349.03 78.65 -298.86 -220.56 105.18 77.62 

35 19.44 63.77 377.89 85.16 -392.22 -289.46 45.99 33.94 

36 20.01 65.65 397.20 89.51 -561.91 -414.69 55.60 41.03 

37 20.58 67.53 367.77 82.88 -457.74 -337.81 51.89 38.30 

38 21.15 69.40 337.34 76.02 -345.22 -254.77 107.87 79.61 

39 21.73 71.28 309.18 69.67 -228.04 -168.29 184.67 136.29 

40 22.3 73.16 279.64 63.02 -156.62 -115.59 252.86 186.61 

41 22.87 75.03 248.71 56.05 -132.49 -97.78 347.53 256.48 

42 23.44 76.91 216.42 48.77 -119.24 -88.00 429.90 317.26 

43 24.01 78.79 182.75 41.18 -105.99 -78.22 486.90 359.33 

44 24.59 80.66 147.71 33.29 -92.74 -68.44 516.63 381.27 

45 25.16 82.54 112.72 25.40 -79.49 -58.67 533.40 393.65 

46 25.73 84.42 126.24 28.45 -66.24 -48.89 522.43 385.55 

47 26.3 86.29 160.47 36.16 -52.99 -39.11 481.77 355.55 

48 26.87 88.17 195.20 43.99 -39.75 -29.33 410.13 302.68 

49 27.45 90.05 230.67 51.98 -26.50 -19.56 306.45 226.16 

50 28.02 91.92 267.88 60.37 -13.25 -9.78 169.93 125.41 

51 28.59 93.80 326.50 73.58 0.00 0.00 0.00 0.00 

Fuente: Elaboración propia. 
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3.5.2.4. Cálculo de momentos y cortantes con SAP2000  - FEX 

Para realizar una verificación de los resultados de momentos y cortantes 

actuantes en la franja  obtenidos manualmente, este elemento se analizó 

con la ayuda del programa SAP2000, elaborando un modelo matemático 

con elementos tipo frame en 3D, asignado las cargas, combinaciones, 

geometría, dimensiones y materiales  con que se analizaron manualmente.  

En las siguientes tablas se presentan los resultados obtenidos,  para las 

combinaciones de resistencia únicamente, combinaciones en las que se 

espera obtener los índices de sobre esfuerzo más altos. 

 

Tabla 47 Cortantes y momentos  combinación resistencia  1-1 SAP2000 – 
FEX 

TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m  Kips-ft 

1 0 E-RESIST1-1 Combination Max -57.20 -12.89 0.00 0.00 

1 0.572 E-RESIST1-1 Combination Max -40.54 -9.14 166.20 122.66 

1 0 E-RESIST1-1 Combination Min -324.18 -73.05 0.00 0.00 

1 0.572 E-RESIST1-1 Combination Min -258.13 -58.17 27.95 20.63 

2 0 E-RESIST1-1 Combination Max -40.54 -9.14 166.20 122.66 

2 0.572 E-RESIST1-1 Combination Max -11.74 -2.64 295.13 217.81 

2 0 E-RESIST1-1 Combination Min -258.13 -58.17 27.95 20.63 

2 0.572 E-RESIST1-1 Combination Min -217.87 -49.10 46.38 34.23 

3 0 E-RESIST1-1 Combination Max -11.74 -2.64 295.13 217.81 

3 0.572 E-RESIST1-1 Combination Max 20.69 4.66 387.98 286.33 

3 0 E-RESIST1-1 Combination Min -217.87 -49.10 46.38 34.23 

3 0.572 E-RESIST1-1 Combination Min -178.54 -40.23 55.28 40.80 

4 0 E-RESIST1-1 Combination Max 20.69 4.66 387.98 286.33 

4 0.572 E-RESIST1-1 Combination Max 52.08 11.74 446.43 329.47 

4 0 E-RESIST1-1 Combination Min -178.54 -40.23 55.28 40.80 

4 0.572 E-RESIST1-1 Combination Min -140.27 -31.61 54.66 40.34 

5 0 E-RESIST1-1 Combination Max 52.08 11.74 446.43 329.47 

5 0.572 E-RESIST1-1 Combination Max 82.45 18.58 472.46 348.68 

5 0 E-RESIST1-1 Combination Min -140.27 -31.61 54.66 40.34 

5 0.572 E-RESIST1-1 Combination Min -103.21 -23.26 44.50 32.84 

6 0 E-RESIST1-1 Combination Max 82.45 18.58 472.46 348.68 

6 0.572 E-RESIST1-1 Combination Max 111.80 25.19 468.37 345.66 

6 0 E-RESIST1-1 Combination Min -103.21 -23.26 44.50 32.84 

6 0.572 E-RESIST1-1 Combination Min -67.49 -15.21 24.83 18.32 

7 0 E-RESIST1-1 Combination Max 111.80 25.19 468.37 345.66 

7 0.572 E-RESIST1-1 Combination Max 140.64 31.69 436.78 322.35 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m  Kips-ft 

7 0 E-RESIST1-1 Combination Min -67.49 -15.21 24.83 18.32 

7 0.572 E-RESIST1-1 Combination Min -36.03 -8.12 -4.38 -3.23 

8 0 E-RESIST1-1 Combination Max 140.64 31.69 436.78 322.35 

8 0.572 E-RESIST1-1 Combination Max 169.00 38.08 408.97 301.82 

8 0 E-RESIST1-1 Combination Min -36.03 -8.12 -4.38 -3.23 

8 0.572 E-RESIST1-1 Combination Min -8.22 -1.85 -43.10 -31.81 

9 0 E-RESIST1-1 Combination Max 169.00 38.08 408.97 301.82 

9 0.572 E-RESIST1-1 Combination Max 199.20 44.89 379.04 279.73 

9 0 E-RESIST1-1 Combination Min -8.22 -1.85 -43.10 -31.81 

9 0.572 E-RESIST1-1 Combination Min 18.97 4.28 -91.36 -67.42 

10 0 E-RESIST1-1 Combination Max 199.20 44.89 379.04 279.73 

10 0.572 E-RESIST1-1 Combination Max 238.12 53.66 315.39 232.76 

10 0 E-RESIST1-1 Combination Min 18.97 4.28 -91.36 -67.42 

10 0.572 E-RESIST1-1 Combination Min 45.06 10.15 -149.14 -110.07 

11 0 E-RESIST1-1 Combination Max 238.12 53.66 315.39 232.76 

11 0.572 E-RESIST1-1 Combination Max 278.72 62.81 220.12 162.45 

11 0 E-RESIST1-1 Combination Min 45.06 10.15 -149.14 -110.07 

11 0.572 E-RESIST1-1 Combination Min 70.17 15.81 -216.45 -159.74 

12 0 E-RESIST1-1 Combination Max 278.72 62.81 220.12 162.45 

12 0.572 E-RESIST1-1 Combination Max 318.13 71.69 101.56 74.95 

12 0 E-RESIST1-1 Combination Min 70.17 15.81 -216.45 -159.74 

12 0.572 E-RESIST1-1 Combination Min 94.67 21.33 -293.28 -216.44 

13 0 E-RESIST1-1 Combination Max 318.13 71.69 101.56 74.95 

13 0.572 E-RESIST1-1 Combination Max 356.22 80.27 -23.02 -16.99 

13 0 E-RESIST1-1 Combination Min 94.67 21.33 -293.28 -216.44 

13 0.572 E-RESIST1-1 Combination Min 118.47 26.70 -379.64 -280.17 

14 0 E-RESIST1-1 Combination Max 356.22 80.27 -23.02 -16.99 

14 0.572 E-RESIST1-1 Combination Max 392.87 88.53 -148.71 -109.75 

14 0 E-RESIST1-1 Combination Min 118.47 26.70 -379.64 -280.17 

14 0.572 E-RESIST1-1 Combination Min 137.10 30.90 -478.63 -353.23 

15 0 E-RESIST1-1 Combination Max 392.87 88.53 -148.71 -109.75 

15 0.572 E-RESIST1-1 Combination Max 427.97 96.44 -247.54 -182.69 

15 0 E-RESIST1-1 Combination Min 137.10 30.90 -478.63 -353.23 

15 0.572 E-RESIST1-1 Combination Min 153.76 34.65 -620.11 -457.64 

16 0 E-RESIST1-1 Combination Max -145.51 -32.79 -247.54 -182.69 

16 0.5715 E-RESIST1-1 Combination Max -128.87 -29.04 -158.13 -116.70 

16 0 E-RESIST1-1 Combination Min -431.10 -97.15 -620.11 -457.64 

16 0.5715 E-RESIST1-1 Combination Min -396.26 -89.30 -454.19 -335.20 

17 0 E-RESIST1-1 Combination Max -128.87 -29.04 -158.13 -116.70 

17 0.5715 E-RESIST1-1 Combination Max -112.23 -25.29 -32.36 -23.89 

17 0 E-RESIST1-1 Combination Min -396.26 -89.30 -454.19 -335.20 

17 0.5715 E-RESIST1-1 Combination Min -361.18 -81.39 -311.36 -229.78 

18 0 E-RESIST1-1 Combination Max -112.23 -25.29 -32.36 -23.89 

18 0.5715 E-RESIST1-1 Combination Max -93.93 -21.17 82.60 60.96 

18 0 E-RESIST1-1 Combination Min -361.18 -81.39 -311.36 -229.78 

18 0.5715 E-RESIST1-1 Combination Min -326.43 -73.56 -207.93 -153.45 

19 0 E-RESIST1-1 Combination Max -93.93 -21.17 82.60 60.96 

19 0.5715 E-RESIST1-1 Combination Max -69.44 -15.65 199.76 147.42 

19 0 E-RESIST1-1 Combination Min -326.43 -73.56 -207.93 -153.45 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m  Kips-ft 

19 0.5715 E-RESIST1-1 Combination Min -291.05 -65.59 -134.19 -99.03 

20 0 E-RESIST1-1 Combination Max -69.44 -15.65 199.76 147.42 

20 0.5715 E-RESIST1-1 Combination Max -40.22 -9.06 316.49 233.57 

20 0 E-RESIST1-1 Combination Min -291.05 -65.59 -134.19 -99.03 

20 0.5715 E-RESIST1-1 Combination Min -255.21 -57.51 -69.95 -51.62 

21 0 E-RESIST1-1 Combination Max -40.22 -9.06 316.49 233.57 

21 0.5715 E-RESIST1-1 Combination Max -11.40 -2.57 409.81 302.44 

21 0 E-RESIST1-1 Combination Min -255.21 -57.51 -69.95 -51.62 

21 0.5715 E-RESIST1-1 Combination Min -219.10 -49.37 -15.23 -11.24 

22 0 E-RESIST1-1 Combination Max -11.40 -2.57 409.81 302.44 

22 0.5715 E-RESIST1-1 Combination Max 16.87 3.80 478.96 353.48 

22 0 E-RESIST1-1 Combination Min -219.10 -49.37 -15.23 -11.24 

22 0.5715 E-RESIST1-1 Combination Min -183.56 -41.36 22.91 16.91 

23 0 E-RESIST1-1 Combination Max 16.87 3.80 478.96 353.48 

23 0.5715 E-RESIST1-1 Combination Max 44.56 10.04 526.44 388.51 

23 0 E-RESIST1-1 Combination Min -183.56 -41.36 22.91 16.91 

23 0.5715 E-RESIST1-1 Combination Min -148.95 -33.56 50.39 37.19 

24 0 E-RESIST1-1 Combination Max 44.56 10.04 526.44 388.51 

24 0.5715 E-RESIST1-1 Combination Max 72.29 16.29 551.98 407.36 

24 0 E-RESIST1-1 Combination Min -148.95 -33.56 50.39 37.19 

24 0.5715 E-RESIST1-1 Combination Min -117.75 -26.53 68.35 50.44 

25 0 E-RESIST1-1 Combination Max 72.29 16.29 551.98 407.36 

25 0.5715 E-RESIST1-1 Combination Max 101.06 22.77 552.89 408.03 

25 0 E-RESIST1-1 Combination Min -117.75 -26.53 68.35 50.44 

25 0.5715 E-RESIST1-1 Combination Min -88.97 -20.05 76.81 56.69 

26 0 E-RESIST1-1 Combination Max 101.06 22.77 552.89 408.03 

26 0.5715 E-RESIST1-1 Combination Max 132.24 29.80 551.93 407.33 

26 0 E-RESIST1-1 Combination Min -88.97 -20.05 76.81 56.69 

26 0.5715 E-RESIST1-1 Combination Min -61.24 -13.80 68.35 50.44 

27 0 E-RESIST1-1 Combination Max 132.24 29.80 551.93 407.33 

27 0.5715 E-RESIST1-1 Combination Max 166.85 37.60 526.41 388.49 

27 0 E-RESIST1-1 Combination Min -61.24 -13.80 68.35 50.44 

27 0.5715 E-RESIST1-1 Combination Min -33.55 -7.56 50.38 37.18 

28 0 E-RESIST1-1 Combination Max 166.85 37.60 526.41 388.49 

28 0.5715 E-RESIST1-1 Combination Max 202.40 45.61 478.93 353.45 

28 0 E-RESIST1-1 Combination Min -33.55 -7.56 50.38 37.18 

28 0.5715 E-RESIST1-1 Combination Min -5.28 -1.19 22.91 16.90 

29 0 E-RESIST1-1 Combination Max 202.40 45.61 478.93 353.45 

29 0.5715 E-RESIST1-1 Combination Max 238.50 53.75 409.79 302.42 

29 0 E-RESIST1-1 Combination Min -5.28 -1.19 22.91 16.90 

29 0.5715 E-RESIST1-1 Combination Min 23.54 5.30 -15.23 -11.24 

30 0 E-RESIST1-1 Combination Max 238.50 53.75 409.79 302.42 

30 0.5715 E-RESIST1-1 Combination Max 274.34 61.82 316.48 233.56 

30 0 E-RESIST1-1 Combination Min 23.54 5.30 -15.23 -11.24 

30 0.5715 E-RESIST1-1 Combination Min 52.77 11.89 -69.95 -51.62 

31 0 E-RESIST1-1 Combination Max 274.34 61.82 316.48 233.56 

31 0.5715 E-RESIST1-1 Combination Max 309.73 69.80 199.76 147.42 

31 0 E-RESIST1-1 Combination Min 52.77 11.89 -69.95 -51.62 

31 0.5715 E-RESIST1-1 Combination Min 77.26 17.41 -134.19 -99.03 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m  Kips-ft 

32 0 E-RESIST1-1 Combination Max 309.73 69.80 199.76 147.42 

32 0.5715 E-RESIST1-1 Combination Max 344.48 77.63 82.62 60.98 

32 0 E-RESIST1-1 Combination Min 77.26 17.41 -134.19 -99.03 

32 0.5715 E-RESIST1-1 Combination Min 95.59 21.54 -207.93 -153.45 

33 0 E-RESIST1-1 Combination Max 344.48 77.63 82.62 60.98 

33 0.5715 E-RESIST1-1 Combination Max 379.56 85.53 -32.34 -23.87 

33 0 E-RESIST1-1 Combination Min 95.59 21.54 -207.93 -153.45 

33 0.5715 E-RESIST1-1 Combination Min 112.23 25.29 -311.35 -229.77 

34 0 E-RESIST1-1 Combination Max 379.56 85.53 -32.34 -23.87 

34 0.5715 E-RESIST1-1 Combination Max 414.40 93.39 -158.12 -116.69 

34 0 E-RESIST1-1 Combination Min 112.23 25.29 -311.35 -229.77 

34 0.5715 E-RESIST1-1 Combination Min 128.87 29.04 -454.19 -335.19 

35 0 E-RESIST1-1 Combination Max 414.40 93.39 -158.12 -116.69 

35 0.5715 E-RESIST1-1 Combination Max 448.35 101.04 -247.54 -182.69 

35 0 E-RESIST1-1 Combination Min 128.87 29.04 -454.19 -335.19 

35 0.5715 E-RESIST1-1 Combination Min 145.51 32.79 -620.09 -457.63 

36 0 E-RESIST1-1 Combination Max -153.76 -34.65 -247.54 -182.69 

36 0.572 E-RESIST1-1 Combination Max -135.15 -30.46 -148.75 -109.78 

36 0 E-RESIST1-1 Combination Min -409.60 -92.30 -620.09 -457.63 

36 0.572 E-RESIST1-1 Combination Min -372.95 -84.04 -478.63 -353.23 

37 0 E-RESIST1-1 Combination Max -135.15 -30.46 -148.75 -109.78 

37 0.572 E-RESIST1-1 Combination Max -111.35 -25.09 -23.07 -17.03 

37 0 E-RESIST1-1 Combination Min -372.95 -84.04 -478.63 -353.23 

37 0.572 E-RESIST1-1 Combination Min -334.86 -75.46 -379.65 -280.18 

38 0 E-RESIST1-1 Combination Max -111.35 -25.09 -23.07 -17.03 

38 0.572 E-RESIST1-1 Combination Max -86.85 -19.57 101.53 74.93 

38 0 E-RESIST1-1 Combination Min -334.86 -75.46 -379.65 -280.18 

38 0.572 E-RESIST1-1 Combination Min -295.46 -66.58 -293.29 -216.45 

39 0 E-RESIST1-1 Combination Max -86.85 -19.57 101.53 74.93 

39 0.572 E-RESIST1-1 Combination Max -61.74 -13.91 220.12 162.45 

39 0 E-RESIST1-1 Combination Min -295.46 -66.58 -293.29 -216.45 

39 0.572 E-RESIST1-1 Combination Min -254.86 -57.43 -216.45 -159.74 

40 0 E-RESIST1-1 Combination Max -61.74 -13.91 220.12 162.45 

40 0.572 E-RESIST1-1 Combination Max -35.66 -8.04 315.42 232.78 

40 0 E-RESIST1-1 Combination Min -254.86 -57.43 -216.45 -159.74 

40 0.572 E-RESIST1-1 Combination Min -215.90 -48.65 -149.15 -110.07 

41 0 E-RESIST1-1 Combination Max -35.66 -8.04 315.42 232.78 

41 0.572 E-RESIST1-1 Combination Max -8.47 -1.91 379.10 279.78 

41 0 E-RESIST1-1 Combination Min -215.90 -48.65 -149.15 -110.07 

41 0.572 E-RESIST1-1 Combination Min -185.69 -41.84 -91.37 -67.43 

42 0 E-RESIST1-1 Combination Max -8.47 -1.91 379.10 279.78 

42 0.572 E-RESIST1-1 Combination Max 19.33 4.36 409.07 301.89 

42 0 E-RESIST1-1 Combination Min -185.69 -41.84 -91.37 -67.43 

42 0.572 E-RESIST1-1 Combination Min -157.33 -35.45 -43.11 -31.81 

43 0 E-RESIST1-1 Combination Max 19.33 4.36 409.07 301.89 

43 0.572 E-RESIST1-1 Combination Max 50.78 11.44 436.69 322.28 

43 0 E-RESIST1-1 Combination Min -157.33 -35.45 -43.11 -31.81 

43 0.572 E-RESIST1-1 Combination Min -128.49 -28.96 -4.38 -3.23 

44 0 E-RESIST1-1 Combination Max 50.78 11.44 436.69 322.28 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m  Kips-ft 

44 0.572 E-RESIST1-1 Combination Max 86.49 19.49 468.30 345.61 

44 0 E-RESIST1-1 Combination Min -128.49 -28.96 -4.38 -3.23 

44 0.572 E-RESIST1-1 Combination Min -99.15 -22.34 24.82 18.32 

45 0 E-RESIST1-1 Combination Max 86.49 19.49 468.30 345.61 

45 0.572 E-RESIST1-1 Combination Max 123.55 27.84 472.42 348.64 

45 0 E-RESIST1-1 Combination Min -99.15 -22.34 24.82 18.32 

45 0.572 E-RESIST1-1 Combination Min -68.79 -15.50 44.50 32.84 

46 0 E-RESIST1-1 Combination Max 123.55 27.84 472.42 348.64 

46 0.572 E-RESIST1-1 Combination Max 161.81 36.46 446.42 329.46 

46 0 E-RESIST1-1 Combination Min -68.79 -15.50 44.50 32.84 

46 0.572 E-RESIST1-1 Combination Min -37.40 -8.43 54.65 40.33 

47 0 E-RESIST1-1 Combination Max 161.81 36.46 446.42 329.46 

47 0.572 E-RESIST1-1 Combination Max 201.13 45.33 388.01 286.35 

47 0 E-RESIST1-1 Combination Min -37.40 -8.43 54.65 40.33 

47 0.572 E-RESIST1-1 Combination Min -4.98 -1.12 55.28 40.80 

48 0 E-RESIST1-1 Combination Max 201.13 45.33 388.01 286.35 

48 0.572 E-RESIST1-1 Combination Max 241.39 54.40 295.20 217.86 

48 0 E-RESIST1-1 Combination Min -4.98 -1.12 55.28 40.80 

48 0.572 E-RESIST1-1 Combination Min 23.89 5.38 46.38 34.23 

49 0 E-RESIST1-1 Combination Max 241.39 54.40 295.20 217.86 

49 0.572 E-RESIST1-1 Combination Max 282.44 63.65 166.32 122.74 

49 0 E-RESIST1-1 Combination Min 23.89 5.38 46.38 34.23 

49 0.572 E-RESIST1-1 Combination Min 40.54 9.14 27.95 20.63 

50 0 E-RESIST1-1 Combination Max 282.44 63.65 166.32 122.74 

50 0.572 E-RESIST1-1 Combination Max 324.18 73.05 0.00 0.00 

50 0 E-RESIST1-1 Combination Min 40.54 9.14 27.95 20.63 

50 0.572 E-RESIST1-1 Combination Min 57.19 12.89 0.00 0.00 

Fuente: Elaboración propia. 

 

Tabla 48 Cortantes y momentos  combinación resistencia 1-2 SAP2000 – 
FEX 

TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

1 0 E-RESIST1-2 Combination Max -59.5 -13.4 0.0 0.0 

1 0.572 E-RESIST1-2 Combination Max -36.3 -8.2 169.6 125.2 

1 0 E-RESIST1-2 Combination Min -326.1 -73.5 0.0 0.0 

1 0.572 E-RESIST1-2 Combination Min -267.6 -60.3 29.3 21.6 

2 0 E-RESIST1-2 Combination Max -36.3 -8.2 169.6 125.2 

2 0.572 E-RESIST1-2 Combination Max -10.2 -2.3 306.0 225.8 

2 0 E-RESIST1-2 Combination Min -267.6 -60.3 29.3 21.6 

2 0.572 E-RESIST1-2 Combination Min -230.4 -51.9 49.0 36.2 

3 0 E-RESIST1-2 Combination Max -10.2 -2.3 306.0 225.8 

3 0.572 E-RESIST1-2 Combination Max 24.2 5.5 409.5 302.2 

3 0 E-RESIST1-2 Combination Min -230.4 -51.9 49.0 36.2 

3 0.572 E-RESIST1-2 Combination Min -193.7 -43.6 59.2 43.7 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

4 0 E-RESIST1-2 Combination Max 24.2 5.5 409.5 302.2 

4 0.572 E-RESIST1-2 Combination Max 59.6 13.4 481.1 355.0 

4 0 E-RESIST1-2 Combination Min -193.7 -43.6 59.2 43.7 

4 0.572 E-RESIST1-2 Combination Min -157.5 -35.5 59.9 44.2 

5 0 E-RESIST1-2 Combination Max 59.6 13.4 481.1 355.0 

5 0.572 E-RESIST1-2 Combination Max 94.8 21.4 521.6 385.0 

5 0 E-RESIST1-2 Combination Min -157.5 -35.5 59.9 44.2 

5 0.572 E-RESIST1-2 Combination Min -121.9 -27.5 51.1 37.7 

6 0 E-RESIST1-2 Combination Max 94.8 21.4 521.6 385.0 

6 0.572 E-RESIST1-2 Combination Max 129.6 29.2 532.6 393.0 

6 0 E-RESIST1-2 Combination Min -121.9 -27.5 51.1 37.7 

6 0.572 E-RESIST1-2 Combination Min -87.1 -19.6 32.7 24.1 

7 0 E-RESIST1-2 Combination Max 129.6 29.2 532.6 393.0 

7 0.572 E-RESIST1-2 Combination Max 163.9 36.9 515.9 380.7 

7 0 E-RESIST1-2 Combination Min -87.1 -19.6 32.7 24.1 

7 0.572 E-RESIST1-2 Combination Min -53.2 -12.0 4.8 3.5 

8 0 E-RESIST1-2 Combination Max 163.9 36.9 515.9 380.7 

8 0.572 E-RESIST1-2 Combination Max 197.6 44.5 487.2 359.5 

8 0 E-RESIST1-2 Combination Min -53.2 -12.0 4.8 3.5 

8 0.572 E-RESIST1-2 Combination Min -20.2 -4.6 -32.6 -24.1 

9 0 E-RESIST1-2 Combination Max 197.6 44.5 487.2 359.5 

9 0.572 E-RESIST1-2 Combination Max 230.1 51.8 431.0 318.1 

9 0 E-RESIST1-2 Combination Min -20.2 -4.6 -32.6 -24.1 

9 0.572 E-RESIST1-2 Combination Min 11.7 2.6 -79.6 -58.7 

10 0 E-RESIST1-2 Combination Max 230.1 51.8 431.0 318.1 

10 0.572 E-RESIST1-2 Combination Max 261.1 58.8 349.4 257.8 

10 0 E-RESIST1-2 Combination Min 11.7 2.6 -79.6 -58.7 

10 0.572 E-RESIST1-2 Combination Min 42.3 9.5 -136.0 -100.4 

11 0 E-RESIST1-2 Combination Max 261.1 58.8 349.4 257.8 

11 0.572 E-RESIST1-2 Combination Max 290.8 65.5 244.3 180.3 

11 0 E-RESIST1-2 Combination Min 42.3 9.5 -136.0 -100.4 

11 0.572 E-RESIST1-2 Combination Min 71.7 16.2 -202.0 -149.1 

12 0 E-RESIST1-2 Combination Max 290.8 65.5 244.3 180.3 

12 0.572 E-RESIST1-2 Combination Max 319.1 71.9 118.2 87.2 

12 0 E-RESIST1-2 Combination Min 71.7 16.2 -202.0 -149.1 

12 0.572 E-RESIST1-2 Combination Min 96.9 21.8 -277.5 -204.8 

13 0 E-RESIST1-2 Combination Max 319.1 71.9 118.2 87.2 

13 0.572 E-RESIST1-2 Combination Max 349.3 78.7 -26.3 -19.4 

13 0 E-RESIST1-2 Combination Min 96.9 21.8 -277.5 -204.8 

13 0.572 E-RESIST1-2 Combination Min 117.7 26.5 -368.6 -272.0 

14 0 E-RESIST1-2 Combination Max 349.3 78.7 -26.3 -19.4 

14 0.572 E-RESIST1-2 Combination Max 378.9 85.4 -142.3 -105.1 

14 0 E-RESIST1-2 Combination Min 117.7 26.5 -368.6 -272.0 

14 0.572 E-RESIST1-2 Combination Min 136.8 30.8 -525.7 -388.0 

15 0 E-RESIST1-2 Combination Max 378.9 85.4 -142.3 -105.1 

15 0.572 E-RESIST1-2 Combination Max 407.1 91.7 -245.2 -181.0 

15 0 E-RESIST1-2 Combination Min 136.8 30.8 -525.7 -388.0 

15 0.572 E-RESIST1-2 Combination Min 153.5 34.6 -702.8 -518.7 

16 0 E-RESIST1-2 Combination Max -144.6 -32.6 -245.2 -181.0 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

16 0.5715 E-RESIST1-2 Combination Max -126.9 -28.6 -140.9 -104.0 

16 0 E-RESIST1-2 Combination Min -405.3 -91.3 -702.8 -518.7 

16 0.5715 E-RESIST1-2 Combination Min -377.5 -85.1 -527.5 -389.3 

17 0 E-RESIST1-2 Combination Max -126.9 -28.6 -140.9 -104.0 

17 0.5715 E-RESIST1-2 Combination Max -105.2 -23.7 -24.7 -18.2 

17 0 E-RESIST1-2 Combination Min -377.5 -85.1 -527.5 -389.3 

17 0.5715 E-RESIST1-2 Combination Min -348.7 -78.6 -368.2 -271.8 

18 0 E-RESIST1-2 Combination Max -105.2 -23.7 -24.7 -18.2 

18 0.5715 E-RESIST1-2 Combination Max -80.9 -18.2 101.5 74.9 

18 0 E-RESIST1-2 Combination Min -348.7 -78.6 -368.2 -271.8 

18 0.5715 E-RESIST1-2 Combination Min -318.9 -71.9 -233.8 -172.5 

19 0 E-RESIST1-2 Combination Max -80.9 -18.2 101.5 74.9 

19 0.5715 E-RESIST1-2 Combination Max -53.7 -12.1 230.7 170.3 

19 0 E-RESIST1-2 Combination Min -318.9 -71.9 -233.8 -172.5 

19 0.5715 E-RESIST1-2 Combination Min -288.4 -65.0 -140.2 -103.5 

20 0 E-RESIST1-2 Combination Max -53.7 -12.1 230.7 170.3 

20 0.5715 E-RESIST1-2 Combination Max -26.2 -5.9 342.6 252.9 

20 0 E-RESIST1-2 Combination Min -288.4 -65.0 -140.2 -103.5 

20 0.5715 E-RESIST1-2 Combination Min -257.2 -58.0 -75.4 -55.7 

21 0 E-RESIST1-2 Combination Max -26.2 -5.9 342.6 252.9 

21 0.5715 E-RESIST1-2 Combination Max 2.2 0.5 435.5 321.4 

21 0 E-RESIST1-2 Combination Min -257.2 -58.0 -75.4 -55.7 

21 0.5715 E-RESIST1-2 Combination Min -228.4 -51.5 -20.2 -14.9 

22 0 E-RESIST1-2 Combination Max 2.2 0.5 435.5 321.4 

22 0.5715 E-RESIST1-2 Combination Max 31.2 7.0 507.9 374.9 

22 0 E-RESIST1-2 Combination Min -228.4 -51.5 -20.2 -14.9 

22 0.5715 E-RESIST1-2 Combination Min -198.8 -44.8 25.5 18.8 

23 0 E-RESIST1-2 Combination Max 31.2 7.0 507.9 374.9 

23 0.5715 E-RESIST1-2 Combination Max 60.9 13.7 559.0 412.6 

23 0 E-RESIST1-2 Combination Min -198.8 -44.8 25.5 18.8 

23 0.5715 E-RESIST1-2 Combination Min -168.5 -38.0 61.8 45.6 

24 0 E-RESIST1-2 Combination Max 60.9 13.7 559.0 412.6 

24 0.5715 E-RESIST1-2 Combination Max 90.9 20.5 588.2 434.1 

24 0 E-RESIST1-2 Combination Min -168.5 -38.0 61.8 45.6 

24 0.5715 E-RESIST1-2 Combination Min -138.0 -31.1 88.5 65.3 

25 0 E-RESIST1-2 Combination Max 90.9 20.5 588.2 434.1 

25 0.5715 E-RESIST1-2 Combination Max 121.3 27.3 595.2 439.2 

25 0 E-RESIST1-2 Combination Min -138.0 -31.1 88.5 65.3 

25 0.5715 E-RESIST1-2 Combination Min -107.6 -24.2 105.7 78.0 

26 0 E-RESIST1-2 Combination Max 121.3 27.3 595.2 439.2 

26 0.5715 E-RESIST1-2 Combination Max 151.8 34.2 588.1 434.0 

26 0 E-RESIST1-2 Combination Min -107.6 -24.2 105.7 78.0 

26 0.5715 E-RESIST1-2 Combination Min -77.6 -17.5 88.5 65.3 

27 0 E-RESIST1-2 Combination Max 151.8 34.2 588.1 434.0 

27 0.5715 E-RESIST1-2 Combination Max 182.2 41.0 558.9 412.5 

27 0 E-RESIST1-2 Combination Min -77.6 -17.5 88.5 65.3 

27 0.5715 E-RESIST1-2 Combination Min -47.9 -10.8 61.8 45.6 

28 0 E-RESIST1-2 Combination Max 182.2 41.0 558.9 412.5 

28 0.5715 E-RESIST1-2 Combination Max 211.7 47.7 507.9 374.8 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

28 0 E-RESIST1-2 Combination Min -47.9 -10.8 61.8 45.6 

28 0.5715 E-RESIST1-2 Combination Min -18.9 -4.2 25.5 18.8 

29 0 E-RESIST1-2 Combination Max 211.7 47.7 507.9 374.8 

29 0.5715 E-RESIST1-2 Combination Max 240.5 54.2 435.4 321.3 

29 0 E-RESIST1-2 Combination Min -18.9 -4.2 25.5 18.8 

29 0.5715 E-RESIST1-2 Combination Min 9.5 2.1 -20.2 -14.9 

30 0 E-RESIST1-2 Combination Max 240.5 54.2 435.4 321.3 

30 0.5715 E-RESIST1-2 Combination Max 271.7 61.2 342.6 252.8 

30 0 E-RESIST1-2 Combination Min 9.5 2.1 -20.2 -14.9 

30 0.5715 E-RESIST1-2 Combination Min 37.0 8.3 -75.4 -55.7 

31 0 E-RESIST1-2 Combination Max 271.7 61.2 342.6 252.8 

31 0.5715 E-RESIST1-2 Combination Max 302.2 68.1 230.7 170.2 

31 0 E-RESIST1-2 Combination Min 37.0 8.3 -75.4 -55.7 

31 0.5715 E-RESIST1-2 Combination Min 64.3 14.5 -140.2 -103.5 

32 0 E-RESIST1-2 Combination Max 302.2 68.1 230.7 170.2 

32 0.5715 E-RESIST1-2 Combination Max 332.0 74.8 101.4 74.9 

32 0 E-RESIST1-2 Combination Min 64.3 14.5 -140.2 -103.5 

32 0.5715 E-RESIST1-2 Combination Min 88.5 20.0 -233.8 -172.5 

33 0 E-RESIST1-2 Combination Max 332.0 74.8 101.4 74.9 

33 0.5715 E-RESIST1-2 Combination Max 360.9 81.3 -24.7 -18.3 

33 0 E-RESIST1-2 Combination Min 88.5 20.0 -233.8 -172.5 

33 0.5715 E-RESIST1-2 Combination Min 110.3 24.8 -368.2 -271.7 

34 0 E-RESIST1-2 Combination Max 360.9 81.3 -24.7 -18.3 

34 0.5715 E-RESIST1-2 Combination Max 388.7 87.6 -140.9 -104.0 

34 0 E-RESIST1-2 Combination Min 110.3 24.8 -368.2 -271.7 

34 0.5715 E-RESIST1-2 Combination Min 128.0 28.8 -527.5 -389.3 

35 0 E-RESIST1-2 Combination Max 388.7 87.6 -140.9 -104.0 

35 0.5715 E-RESIST1-2 Combination Max 415.5 93.6 -245.2 -181.0 

35 0 E-RESIST1-2 Combination Min 128.0 28.8 -527.5 -389.3 

35 0.5715 E-RESIST1-2 Combination Min 144.6 32.6 -702.8 -518.7 

36 0 E-RESIST1-2 Combination Max -153.5 -34.6 -245.2 -181.0 

36 0.572 E-RESIST1-2 Combination Max -134.4 -30.3 -142.3 -105.0 

36 0 E-RESIST1-2 Combination Min -395.6 -89.2 -702.8 -518.7 

36 0.572 E-RESIST1-2 Combination Min -366.0 -82.5 -525.7 -388.0 

37 0 E-RESIST1-2 Combination Max -134.4 -30.3 -142.3 -105.0 

37 0.572 E-RESIST1-2 Combination Max -113.6 -25.6 -26.3 -19.4 

37 0 E-RESIST1-2 Combination Min -366.0 -82.5 -525.7 -388.0 

37 0.572 E-RESIST1-2 Combination Min -335.8 -75.7 -368.6 -272.0 

38 0 E-RESIST1-2 Combination Max -113.6 -25.6 -26.3 -19.4 

38 0.572 E-RESIST1-2 Combination Max -88.4 -19.9 118.2 87.3 

38 0 E-RESIST1-2 Combination Min -335.8 -75.7 -368.6 -272.0 

38 0.572 E-RESIST1-2 Combination Min -307.5 -69.3 -277.5 -204.8 

39 0 E-RESIST1-2 Combination Max -88.4 -19.9 118.2 87.3 

39 0.572 E-RESIST1-2 Combination Max -59.0 -13.3 244.3 180.3 

39 0 E-RESIST1-2 Combination Min -307.5 -69.3 -277.5 -204.8 

39 0.572 E-RESIST1-2 Combination Min -277.8 -62.6 -202.0 -149.1 

40 0 E-RESIST1-2 Combination Max -59.0 -13.3 244.3 180.3 

40 0.572 E-RESIST1-2 Combination Max -28.4 -6.4 349.4 257.9 

40 0 E-RESIST1-2 Combination Min -277.8 -62.6 -202.0 -149.1 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

40 0.572 E-RESIST1-2 Combination Min -246.8 -55.6 -136.0 -100.4 

41 0 E-RESIST1-2 Combination Max -28.4 -6.4 349.4 257.9 

41 0.572 E-RESIST1-2 Combination Max 3.5 0.8 431.1 318.2 

41 0 E-RESIST1-2 Combination Min -246.8 -55.6 -136.0 -100.4 

41 0.572 E-RESIST1-2 Combination Min -214.4 -48.3 -79.5 -58.7 

42 0 E-RESIST1-2 Combination Max 3.5 0.8 431.1 318.2 

42 0.572 E-RESIST1-2 Combination Max 36.5 8.2 487.3 359.6 

42 0 E-RESIST1-2 Combination Min -214.4 -48.3 -79.5 -58.7 

42 0.572 E-RESIST1-2 Combination Min -180.6 -40.7 -32.6 -24.1 

43 0 E-RESIST1-2 Combination Max 36.5 8.2 487.3 359.6 

43 0.572 E-RESIST1-2 Combination Max 70.4 15.9 516.0 380.8 

43 0 E-RESIST1-2 Combination Min -180.6 -40.7 -32.6 -24.1 

43 0.572 E-RESIST1-2 Combination Min -146.3 -33.0 4.8 3.6 

44 0 E-RESIST1-2 Combination Max 70.4 15.9 516.0 380.8 

44 0.572 E-RESIST1-2 Combination Max 105.2 23.7 532.5 393.0 

44 0 E-RESIST1-2 Combination Min -146.3 -33.0 4.8 3.6 

44 0.572 E-RESIST1-2 Combination Min -111.5 -25.1 32.7 24.1 

45 0 E-RESIST1-2 Combination Max 105.2 23.7 532.5 393.0 

45 0.572 E-RESIST1-2 Combination Max 140.7 31.7 521.6 384.9 

45 0 E-RESIST1-2 Combination Min -111.5 -25.1 32.7 24.1 

45 0.572 E-RESIST1-2 Combination Min -76.4 -17.2 51.1 37.7 

46 0 E-RESIST1-2 Combination Max 140.7 31.7 521.6 384.9 

46 0.572 E-RESIST1-2 Combination Max 176.9 39.9 481.0 355.0 

46 0 E-RESIST1-2 Combination Min -76.4 -17.2 51.1 37.7 

46 0.572 E-RESIST1-2 Combination Min -40.9 -9.2 59.9 44.2 

47 0 E-RESIST1-2 Combination Max 176.9 39.9 481.0 355.0 

47 0.572 E-RESIST1-2 Combination Max 213.7 48.2 409.5 302.2 

47 0 E-RESIST1-2 Combination Min -40.9 -9.2 59.9 44.2 

47 0.572 E-RESIST1-2 Combination Min -6.5 -1.5 59.2 43.7 

48 0 E-RESIST1-2 Combination Max 213.7 48.2 409.5 302.2 

48 0.572 E-RESIST1-2 Combination Max 250.8 56.5 306.0 225.8 

48 0 E-RESIST1-2 Combination Min -6.5 -1.5 59.2 43.7 

48 0.572 E-RESIST1-2 Combination Min 19.6 4.4 49.0 36.2 

49 0 E-RESIST1-2 Combination Max 250.8 56.5 306.0 225.8 

49 0.572 E-RESIST1-2 Combination Max 288.4 65.0 169.7 125.2 

49 0 E-RESIST1-2 Combination Min 19.6 4.4 49.0 36.2 

49 0.572 E-RESIST1-2 Combination Min 42.8 9.7 29.3 21.6 

50 0 E-RESIST1-2 Combination Max 288.4 65.0 169.7 125.2 

50 0.572 E-RESIST1-2 Combination Max 326.1 73.5 0.0 0.0 

50 0 E-RESIST1-2 Combination Min 42.8 9.7 29.3 21.6 

50 0.572 E-RESIST1-2 Combination Min 59.5 13.4 0.0 0.0 

Fuente: Elaboración propia. 
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3.5.2.5. Comparación resultados líneas Vs SAP2000 –FEX 

En las siguientes figuras se presenta la superposición de las solicitaciones 

obtenidas con las combinaciones de resistencia, por líneas de influencia 

(línea azul) versus las obtenidas con la ayuda del programa SAP2000 

(línea roja), tarea que se realizó para verificar los valores numéricos de 

momentos y cortantes obtenidos manualmente (Líneas de influencia).  

 

 

Figura 72 Diagrama de cortante  combinación resistencia 1-1  Línea vs 
SAP2000  

Fuente: Elaboración propia. 
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Figura 73 Diagrama de momento  combinación resistencia 1-1 Línea vs 
SAP2000. 

Fuente: Elaboración propia. 

 

 

Figura 74 Diagrama de cortante  combinación resistencia 1-2  Línea vs 
SAP2000  

Fuente: Elaboración propia. 
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Figura 75 Diagrama de momento  combinación resistencia 1-2 Línea vs 
SAP2000  

Fuente: Elaboración propia. 

 

De acuerdo a las figuras anteriores se presentan algunas diferencias  de 

los valores en algunos puntos de la franja, pero en general los valores 

máximos de momentos y cortantes coinciden en los calculados por las dos 

metodologías sin embargo, los índices de sobre esfuerzo se calcularon con 

los datos obtenidos con la ayuda del programa SAP2000, esto para 

aprovechar la envolvente de solicitaciones que genera el programa. 

 

3.5.2.6. Refuerzo suministrado a franja externa - FEX 

El refuerzo de la franja exterior se determinó con gran dificultad dada la 

antigüedad del puente y la poca legibilidad de la información registrada en 

los planos de diseño (Véase Figura 76, Figura 77  y Figura 78 ), sin 

embargo se logró extraer el refuerzo que se presenta en la Figura 79 a 

Figura 87. 

-600

-400

-200

0

200

400

600

0.
0

3.
8

7.
5

11
.3

15
.0

18
.8

22
.5

26
.3

30
.0

33
.8

37
.5

41
.3

45
.0

48
.8

52
.5

56
.3

60
.0

63
.8

67
.5

71
.3

75
.0

78
.8

82
.5

86
.3

90
.0

93
.8

M
o

m
e

n
to

 (
k

ip
-f

t)
 

Long (ft) 

SAP + SAP - Linea + Linea -



 
 

147 
 
  

 

Figura 76 Planta refuerzo inferior y superior de superestructura puente No 2 

Fuente: Universidad de Purdue. 

 

 

Figura 77 Detalle refuerzo longitudinal  superestructura puente No 2 

Fuente: Universidad de Purdue. 

 

 

 Figura 78 Sección refuerzo transversal superestructura puente No 2 

Fuente: Universidad de Purdue. 
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 Figura 79 Planta refuerzo inferior superestructura puente No 2. 

Fuente: Elaboración Propia 

 

 

 Figura 80 Planta refuerzo superior superestructura puente No 2 

Fuente: Elaboración Propia 
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 Figura 81 Refuerzo sección 1-1 -  puente No 2 

Fuente: Elaboración Propia. 

. 

 

Figura 82 Refuerzo sección 1’-1’ -  puente No 2 

Fuente: Elaboración Propia 

 

 

Figura 83 Refuerzo sección 2-2  -  puente No 2 

Fuente: Elaboración Propia 
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Figura 84 Refuerzo sección 3-3  -  puente No 2 

Fuente: Elaboración Propia. 

 

 

Figura 85 Refuerzo sección 4-4  -  puente No 2 

Fuente: Elaboración Propia.. 

 

 

Figura 86 Refuerzo sección 5-5  -  puente No 2 

Fuente: Elaboración Propia. 
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Figura 87 Refuerzo sección 6-6  -  puente No 2 

Fuente: Elaboración Propia. 

 

3.5.2.7. Momento  “Mn” y cortante resistente “Vn”  

Los momentos y cortantes resistentes se calcularon de acuerdo a la 

geometría de la franja externa, especificaciones de materiales y refuerzo 

suministrado, empleando  las ecuaciones que se presentan en los 

numerales 1.6.8 y 1.6.9 de este documento.   

Los momentos resistentes de la franja externa se calcularon en los cortes 

que se presentan en la Figura 80, estos para tener en cuenta los traslapos 

y distribución del refuerzo en el puente.  

Dado que el corte 1-1 se localiza en la  zona del apoyo, se debe afectar el 

valor de la resistencia  a fluencia del acero de refuerzo, en la zona donde 

se desarrolla la longitud de anclaje de las barras de acero. A continuación 

se presentan los cálculos. 
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Resistencia nominal a flexión Mn + corte 1-1 - FEX  

Lon-d= 0.67m = 2.8 ft Longitud de desarro llo  barras

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
fy= 367.9 Mpa

Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
dv= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 12
As= 61cm2 Área to tal de refuerzo para flexión

ρ = 0.0085 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 11 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 704 kN-m/m = 954.07 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 5
As= 32cm2 Área to tal de refuerzo para flexión

ρ = 0.0044 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 5 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 391 kN-m/m = 529.445 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 1a-1a - FEX  

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 12
As= 61cm2 Área total de refuerzo para flexión

ρ = 0.0085 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 12 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 787 kN-m/m = 1065.78 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 10
As= 63cm2 Área total de refuerzo para flexión

ρ = 0.00879 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 12 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 809 kN-m/m = 1095.67 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 4-4 - FEX  

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 5
As= 26cm2 Área total de refuerzo para flexión

ρ = 0.00354 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 5 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 361 kN-m/m = 489.787 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 11
As= 70cm2 Área total de refuerzo para flexión

ρ = 0.00967 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 14 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 873 kN-m/m = 1183.11 kips -ft/ft



 
 

157 
 
  

 

 

Resistencia nominal a flexión Mn + corte 5-5 - FEX  

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 10
As= 51cm2 Área total de refuerzo para flexión

ρ = 0.00708 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 10 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 675 kN-m/m = 914.268 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 11
As= 70cm2 Área total de refuerzo para flexión

ρ = 0.00967 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 14 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 873 kN-m/m = 1183.11 kips -ft/ft
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Según la norma, la resistencia a cortante de la sección se debe calcular  

con el momento y cortante actuante en el punto en estudio, por tal razón a 

continuación se presenta los cálculos para los  punto 1,  el cálculo en los 

demás puntos se presentan en se presentan en el Anexo 5 

 

 

 

Resistencia nominal a flexión Mn + corte 6-6 - FEX  

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 12
As= 61cm2 Área total de refuerzo para flexión

ρ = 0.0085 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 12 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 787 kN-m/m = 1065.78 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 5
As= 32cm2 Área total de refuerzo para flexión

ρ = 0.0044 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 6 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 441 kN-m/m = 598.137 kips -ft/ft
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3.5.2.8. Índices de sobre esfuerzo por momentos  y cortantes – 

FEX 

Antes de calcular los índices de sobre esfuerzo,  se verifica que el espesor 

de la franja externa cumpla con las dimensiones mínimas recomendadas 

en la norma, la cual indica que para losas continuas el límite es 

0,027*L>6,5 in 

 Luz Máxima Puente = 450 in 

 h= 450*0,027 

 h =12,15 in 

De acuerdo con  la información suministrada la altura de la losa es de 18.1 

in > 12,15 in, lo que indica que la losa cumple con la altura mínima 

recomendada por la norma. En la siguiente imagen se presenta las 

dimensiones de la losa tomada de los planos de diseño y la transcrita en  

AutoCAD. 

 

 

Figura 88 Revisión dimensiones losa 

Fuente: Elaboración propia. 

 

Los índices de sobre esfuerzo que se presentan a continuación se 

calcularon con las solicitaciones obtenidas con ayuda del programa 

SAP200.  

Los resultados se presentan de dos formas diferentes: 
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1. La primera en tablas, resaltando en color rojo los índices que 

sobrepasan  el 100% de capacidad de la franja, así como su 

localización. 

3. Representación gráfica. (La línea roja representa la capacidad del 

elemento y las líneas azules representan las solicitaciones por corte y 

momento actuantes en el elemento). 

 

Tabla 49 Índices de sobre esfuerzo por corte combinación servicio 1-1  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -166.02 -37.41 789.09 177.82 21% 

2 0.57 1.88 -132.69 -29.90 726.56 163.73 18% 

3 1.14 3.75 -110.44 -24.89 673.40 151.75 16% 

4 1.72 5.63 -88.59 -19.96 645.79 145.53 14% 

5 2.29 7.51 -61.19 -13.79 625.88 141.04 10% 

6 2.86 9.38 -46.31 -10.44 619.88 139.69 7% 

7 3.43 11.26 -26.01 -5.86 626.59 141.20 4% 

8 4.00 13.14 68.86 15.52 627.52 141.41 11% 

9 4.58 15.01 85.40 19.24 636.34 143.40 13% 

10 5.15 16.89 103.43 23.31 814.43 183.53 13% 

11 5.72 18.77 125.11 28.19 762.97 171.94 16% 

12 6.29 20.64 147.51 33.24 710.94 160.21 21% 

13 6.86 22.52 169.39 38.17 660.21 148.78 26% 

14 7.44 24.40 190.71 42.98 530.50 119.55 36% 

15 8.01 26.27 211.41 47.64 479.75 108.11 44% 

16 8.58 28.15 231.45 52.16 476.04 107.28 49% 

16 8.58 28.15 -234.72 -52.89 476.04 107.28 49% 

17 9.15 30.02 -214.80 -48.41 384.81 86.72 56% 

18 9.72 31.90 -194.78 -43.89 454.60 102.44 43% 

19 10.29 33.77 -174.90 -39.41 663.38 149.49 26% 

20 10.87 35.65 -154.74 -34.87 747.69 168.49 21% 

21 11.44 37.52 -134.40 -30.29 804.44 181.28 17% 

22 12.01 39.40 -113.93 -25.67 630.12 142.00 18% 

23 12.58 41.27 -93.71 -21.12 607.26 136.85 15% 

24 13.15 43.15 -73.89 -16.65 593.75 133.80 12% 

25 13.72 45.02 -55.54 -12.52 588.20 132.55 9% 

26 14.3 46.90 -38.23 -8.62 591.04 133.19 6% 

27 14.87 48.77 -21.36 -4.81 588.20 132.55 4% 

28 15.44 50.65 84.69 19.08 593.75 133.80 14% 

29 16.01 52.52 101.81 22.94 607.26 136.85 17% 

30 16.58 54.40 122.27 27.55 630.12 142.00 19% 

31 17.15 56.27 142.62 32.14 804.44 181.28 18% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

32 17.72 58.15 162.77 36.68 747.69 168.49 22% 

33 18.3 60.02 182.65 41.16 663.38 149.49 28% 

34 18.87 61.90 202.67 45.67 454.60 102.44 45% 

35 19.44 63.77 222.59 50.16 384.81 86.72 58% 

36 20.01 65.65 242.13 54.56 476.04 107.28 51% 

37 20.01 65.65 -223.55 -50.38 476.04 107.28 47% 

37 20.58 67.53 -202.85 -45.71 479.75 108.11 42% 

38 21.15 69.40 -181.53 -40.91 530.50 119.55 34% 

39 21.73 71.28 -159.65 -35.98 660.21 148.78 24% 

40 22.3 73.16 -137.25 -30.93 710.94 160.21 19% 

41 22.87 75.03 -115.56 -26.04 762.97 171.94 15% 

42 23.44 76.91 -97.49 -21.97 814.43 183.53 12% 

43 24.01 78.79 -80.49 -18.14 636.34 143.40 13% 

44 24.59 80.66 -63.14 -14.23 627.52 141.41 10% 

45 25.16 82.54 -45.58 -10.27 626.59 141.20 7% 

46 25.73 84.42 -27.58 -6.22 619.88 139.69 4% 

47 26.3 86.29 -9.15 -2.06 625.88 141.04 1% 

48 26.87 88.17 98.29 22.15 645.79 145.53 15% 

49 27.45 90.05 120.24 27.10 673.40 151.75 18% 

50 28.02 91.92 143.13 32.25 726.56 163.73 20% 

51 28.59 93.80 166.02 37.41 789.09 177.82 21% 

Fuente: Elaboración Propia 

 

Tabla 50 Índices de sobre esfuerzo por corte combinación servicio 1-2  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-2 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -166.85 -37.60 789.09 177.82 21% 

2 0.57 1.88 -136.75 -30.82 726.56 163.73 19% 

3 1.14 3.75 -115.82 -26.10 673.40 151.75 17% 

4 1.72 5.63 -95.08 -21.43 645.79 145.53 15% 

5 2.29 7.51 -74.57 -16.80 625.88 141.04 12% 

6 2.86 9.38 -54.35 -12.25 619.88 139.69 9% 

7 3.43 11.26 -34.44 -7.76 626.59 141.20 5% 

8 4.00 13.14 -14.91 -3.36 627.52 141.41 2% 

9 4.58 15.01 97.81 22.04 636.34 143.40 15% 

10 5.15 16.89 116.69 26.30 814.43 183.53 14% 

11 5.72 18.77 134.99 30.42 762.97 171.94 18% 

12 6.29 20.64 152.70 34.41 710.94 160.21 21% 

13 6.86 22.52 169.82 38.27 660.21 148.78 26% 

14 7.44 24.40 187.75 42.31 530.50 119.55 35% 

15 8.01 26.27 205.41 46.29 479.75 108.11 43% 

16 8.58 28.15 222.48 50.14 476.04 107.28 47% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

16 8.58 28.15 -223.65 -50.40 476.04 107.28 47% 

17 9.15 30.02 -206.76 -46.59 384.81 86.72 54% 

18 9.72 31.90 -189.41 -42.68 454.60 102.44 42% 

19 10.29 33.77 -171.67 -38.69 663.38 149.49 26% 

20 10.87 35.65 -153.60 -34.61 747.69 168.49 21% 

21 11.44 37.52 -135.33 -30.50 804.44 181.28 17% 

22 12.01 39.40 -117.91 -26.57 630.12 142.00 19% 

23 12.58 41.27 -100.28 -22.60 607.26 136.85 17% 

24 13.15 43.15 -82.27 -18.54 593.75 133.80 14% 

25 13.72 45.02 -64.22 -14.47 588.20 132.55 11% 

26 14.3 46.90 -46.23 -10.42 591.04 133.19 8% 

27 14.87 48.77 -28.37 -6.39 588.20 132.55 5% 

28 15.44 50.65 88.16 19.87 593.75 133.80 15% 

29 16.01 52.52 105.79 23.84 607.26 136.85 17% 

30 16.58 54.40 123.14 27.75 630.12 142.00 20% 

31 17.15 56.27 141.48 31.88 804.44 181.28 18% 

32 17.72 58.15 159.55 35.95 747.69 168.49 21% 

33 18.3 60.02 177.29 39.95 663.38 149.49 27% 

34 18.87 61.90 194.64 43.86 454.60 102.44 43% 

35 19.44 63.77 211.53 47.67 384.81 86.72 55% 

36 20.01 65.65 228.03 51.39 476.04 107.28 48% 

37 20.01 65.65 -217.54 -49.02 476.04 107.28 46% 

37 20.58 67.53 -199.88 -45.04 479.75 108.11 42% 

38 21.15 69.40 -181.94 -41.00 530.50 119.55 34% 

39 21.73 71.28 -164.83 -37.14 660.21 148.78 25% 

40 22.3 73.16 -147.12 -33.15 710.94 160.21 21% 

41 22.87 75.03 -128.83 -29.03 762.97 171.94 17% 

42 23.44 76.91 -109.94 -24.77 814.43 183.53 13% 

43 24.01 78.79 -90.50 -20.39 636.34 143.40 14% 

44 24.59 80.66 -70.81 -15.96 627.52 141.41 11% 

45 25.16 82.54 -50.90 -11.47 626.59 141.20 8% 

46 25.73 84.42 -30.84 -6.95 619.88 139.69 5% 

47 26.3 86.29 -10.65 -2.40 625.88 141.04 2% 

48 26.87 88.17 103.68 23.36 645.79 145.53 16% 

49 27.45 90.05 124.61 28.08 673.40 151.75 19% 

50 28.02 91.92 145.68 32.83 726.56 163.73 20% 

51 28.59 93.80 166.85 37.60 789.09 177.82 21% 

Fuente: Elaboración Propia 

 

Tabla 51 Índices de sobre esfuerzo por momento combinación servicio 1-1  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

2 0.57 1.88 0.00 0.00 85.29 62.94 -441.00 -325.46 787.00 580.81 0% 11% 

3 1.14 3.75 0.00 0.00 151.72 111.97 -441.00 -325.46 787.00 580.81 0% 19% 

4 1.72 5.63 0.00 0.00 193.83 143.05 -441.00 -325.46 787.00 580.81 0% 25% 

5 2.29 7.51 0.00 0.00 230.32 169.98 -441.00 -325.46 787.00 580.81 0% 29% 

6 2.86 9.38 0.00 0.00 244.05 180.11 -441.00 -325.46 787.00 580.81 0% 31% 

7 3.43 11.26 0.00 0.00 242.00 178.60 -809.00 -597.04 787.00 580.81 0% 31% 

8 4.00 13.14 0.00 0.00 225.30 166.27 -809.00 -597.04 787.00 580.81 0% 29% 

9 4.58 15.01 0.00 0.00 207.40 153.06 -597.00 -440.59 787.00 580.81 0% 26% 

10 5.15 16.89 -16.35 -12.07 185.75 137.08 -597.00 -440.59 787.00 580.81 3% 24% 

11 5.72 18.77 -52.81 -38.97 146.75 108.30 -597.00 -440.59 787.00 580.81 9% 19% 

12 6.29 20.64 -96.19 -70.99 91.38 67.44 -873.00 -644.27 787.00 580.81 11% 12% 

13 6.86 22.52 -146.49 -108.11 23.15 17.08 -873.00 -644.27 787.00 580.81 17% 3% 

14 7.44 24.40 -203.72 -150.35 0.00 0.00 -873.00 -644.27 555.00 409.59 23% 0% 

15 8.01 26.27 -269.21 -198.68 0.00 0.00 -873.00 -644.27 555.00 409.59 31% 0% 

16 8.58 28.15 -355.79 -262.57 0.00 0.00 -873.00 -644.27 675.00 498.15 41% 0% 

17 9.15 30.02 -257.63 -190.13 0.00 0.00 -873.00 -644.27 361.00 266.42 30% 0% 

18 9.72 31.90 -172.22 -127.10 0.00 0.00 -873.00 -644.27 361.00 266.42 20% 0% 

19 10.29 33.77 -106.67 -78.72 18.26 13.48 -597.00 -440.59 675.00 498.15 18% 3% 

20 10.866 35.65 -56.49 -41.69 86.98 64.19 -597.00 -440.59 675.00 498.15 9% 13% 

21 11.4375 37.52 -13.34 -9.84 152.69 112.69 -441.00 -325.46 787.00 580.81 3% 19% 

22 12.009 39.40 0.00 0.00 205.52 151.67 -441.00 -325.46 787.00 580.81 0% 26% 

23 12.5805 41.27 0.00 0.00 245.13 180.91 -441.00 -325.46 787.00 580.81 0% 31% 

24 13.152 43.15 0.00 0.00 272.60 201.18 -441.00 -325.46 787.00 580.81 0% 35% 

25 13.7235 45.02 0.00 0.00 287.82 212.41 -441.00 -325.46 787.00 580.81 0% 37% 

26 14.295 46.90 0.00 0.00 289.62 213.74 -441.00 -325.46 787.00 580.81 0% 37% 

27 14.8665 48.77 0.00 0.00 287.80 212.40 -441.00 -325.46 787.00 580.81 0% 37% 

28 15.438 50.65 0.00 0.00 272.59 201.17 -441.00 -325.46 787.00 580.81 0% 35% 

29 16.0095 52.52 0.00 0.00 245.11 180.89 -441.00 -325.46 787.00 580.81 0% 31% 

30 16.581 54.40 0.00 0.00 205.51 151.67 -441.00 -325.46 787.00 580.81 0% 26% 

31 17.1525 56.27 -13.34 -9.84 152.69 112.69 -441.00 -325.46 787.00 580.81 3% 19% 

32 17.724 58.15 -56.50 -41.70 86.98 64.19 -597.00 -440.59 675.00 498.15 9% 13% 

33 18.2955 60.02 -106.57 -78.65 18.27 13.48 -597.00 -440.59 675.00 498.15 18% 3% 

34 18.867 61.90 -172.21 -127.09 0.00 0.00 -873.00 -644.27 361.00 266.42 20% 0% 

35 19.4385 63.77 -257.63 -190.13 0.00 0.00 -873.00 -644.27 361.00 266.42 30% 0% 

36 20.01 65.65 -355.78 -262.57 0.00 0.00 -873.00 -644.27 675.00 498.15 41% 0% 

37 20.582 67.53 -269.21 -198.68 0.00 0.00 -873.00 -644.27 555.00 409.59 31% 0% 

38 21.154 69.40 -203.72 -150.35 0.00 0.00 -873.00 -644.27 555.00 409.59 23% 0% 

39 21.726 71.28 -146.49 -108.11 23.14 17.08 -873.00 -644.27 787.00 580.81 17% 3% 

40 22.298 73.16 -96.19 -70.99 91.38 67.44 -873.00 -644.27 787.00 580.81 11% 12% 

41 22.87 75.03 -52.81 -38.97 146.79 108.33 -597.00 -440.59 787.00 580.81 9% 19% 

42 23.442 76.91 -16.36 -12.07 185.77 137.10 -597.00 -440.59 787.00 580.81 3% 24% 

43 24.014 78.79 0.00 0.00 207.44 153.09 -597.00 -440.59 787.00 580.81 0% 26% 

44 24.586 80.66 0.00 0.00 225.26 166.24 -809.00 -597.04 787.00 580.81 0% 29% 

45 25.158 82.54 0.00 0.00 241.97 178.57 -809.00 -597.04 787.00 580.81 0% 31% 

46 25.73 84.42 0.00 0.00 244.03 180.09 -441.00 -325.46 787.00 580.81 0% 31% 

47 26.302 86.29 0.00 0.00 230.31 169.97 -441.00 -325.46 787.00 580.81 0% 29% 

48 26.874 88.17 0.00 0.00 199.84 147.48 -441.00 -325.46 787.00 580.81 0% 25% 

49 27.446 90.05 0.00 0.00 151.75 111.99 -441.00 -325.46 787.00 580.81 0% 19% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

50 28.018 91.92 0.00 0.00 85.34 62.98 -441.00 -325.46 787.00 580.81 0% 11% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

Fuente: Elaboración Propia 

 

Tabla 52 Índices de sobre esfuerzo por momento combinación servicio 1-2  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

2 0.57 1.88 0.00 0.00 86.75 64.02 -441.00 -325.46 787.00 580.81 0% 15% 

3 1.14 3.75 0.00 0.00 156.38 115.41 -441.00 -325.46 787.00 580.81 0% 27% 

4 1.72 5.63 0.00 0.00 209.08 154.30 -441.00 -325.46 787.00 580.81 0% 36% 

5 2.29 7.51 0.00 0.00 245.19 180.95 -441.00 -325.46 787.00 580.81 0% 42% 

6 2.86 9.38 0.00 0.00 265.17 195.70 -441.00 -325.46 787.00 580.81 0% 46% 

7 3.43 11.26 0.00 0.00 269.58 198.95 -809.00 -597.04 787.00 580.81 0% 46% 

8 4.00 13.14 0.00 0.00 259.28 191.35 -809.00 -597.04 787.00 580.81 0% 45% 

9 4.58 15.01 0.00 0.00 240.99 177.85 -597.00 -440.59 787.00 580.81 0% 41% 

10 5.15 16.89 -11.29 -8.33 208.09 153.57 -597.00 -440.59 787.00 580.81 3% 36% 

11 5.72 18.77 -47.17 -34.81 161.37 119.09 -597.00 -440.59 787.00 580.81 11% 28% 

12 6.29 20.64 -89.99 -66.41 101.77 75.11 -873.00 -644.27 787.00 580.81 14% 18% 

13 6.86 22.52 -139.73 -103.12 30.30 22.36 -873.00 -644.27 787.00 580.81 22% 5% 

14 7.44 24.40 -198.97 -146.84 0.00 0.00 -873.00 -644.27 555.00 409.59 31% 0% 

15 8.01 26.27 -289.45 -213.61 0.00 0.00 -873.00 -644.27 555.00 409.59 45% 0% 

16 8.58 28.15 -391.34 -288.81 0.00 0.00 -873.00 -644.27 675.00 498.15 61% 0% 

17 9.15 30.02 -289.11 -213.36 0.00 0.00 -873.00 -644.27 361.00 266.42 45% 0% 

18 9.72 31.90 -196.65 -145.13 0.00 0.00 -873.00 -644.27 361.00 266.42 31% 0% 

19 10.29 33.77 -117.67 -86.84 0.00 0.00 -597.00 -440.59 675.00 498.15 27% 0% 

20 10.866 35.65 -59.08 -43.60 100.40 74.10 -597.00 -440.59 675.00 498.15 13% 20% 

21 11.4375 37.52 -15.70 -11.59 163.93 120.98 -441.00 -325.46 787.00 580.81 5% 28% 

22 12.009 39.40 0.00 0.00 216.55 159.81 -441.00 -325.46 787.00 580.81 0% 37% 

23 12.5805 41.27 0.00 0.00 257.57 190.09 -441.00 -325.46 787.00 580.81 0% 44% 

24 13.152 43.15 0.00 0.00 286.60 211.51 -441.00 -325.46 787.00 580.81 0% 49% 

25 13.7235 45.02 0.00 0.00 303.37 223.89 -441.00 -325.46 787.00 580.81 0% 52% 

26 14.295 46.90 0.00 0.00 307.78 227.14 -441.00 -325.46 787.00 580.81 0% 53% 

27 14.8665 48.77 0.00 0.00 303.33 223.86 -441.00 -325.46 787.00 580.81 0% 52% 

28 15.438 50.65 0.00 0.00 286.57 211.49 -441.00 -325.46 787.00 580.81 0% 49% 

29 16.0095 52.52 0.00 0.00 257.54 190.06 -441.00 -325.46 787.00 580.81 0% 44% 

30 16.581 54.40 0.00 0.00 216.52 159.79 -441.00 -325.46 787.00 580.81 0% 37% 

31 17.1525 56.27 -15.70 -11.59 163.91 120.97 -441.00 -325.46 787.00 580.81 5% 28% 

32 17.724 58.15 -59.08 -43.60 100.27 74.00 -597.00 -440.59 675.00 498.15 13% 20% 

33 18.2955 60.02 -117.66 -86.83 26.36 19.45 -597.00 -440.59 675.00 498.15 27% 5% 

34 18.867 61.90 -196.65 -145.13 0.00 0.00 -873.00 -644.27 361.00 266.42 31% 0% 

35 19.4385 63.77 -289.11 -213.36 0.00 0.00 -873.00 -644.27 361.00 266.42 45% 0% 

36 20.01 65.65 -391.33 -288.80 0.00 0.00 -873.00 -644.27 675.00 498.15 61% 0% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

37 20.582 67.53 -289.45 -213.61 0.00 0.00 -873.00 -644.27 555.00 409.59 45% 0% 

38 21.154 69.40 -198.97 -146.84 0.00 0.00 -873.00 -644.27 555.00 409.59 31% 0% 

39 21.726 71.28 -139.72 -103.11 0.00 0.00 -873.00 -644.27 787.00 580.81 22% 0% 

40 22.298 73.16 -89.98 -66.41 101.79 75.12 -873.00 -644.27 787.00 580.81 14% 18% 

41 22.87 75.03 -47.17 -34.81 161.40 119.11 -597.00 -440.59 787.00 580.81 11% 28% 

42 23.442 76.91 -11.29 -8.33 208.12 153.59 -597.00 -440.59 787.00 580.81 3% 36% 

43 24.014 78.79 0.00 0.00 241.03 177.88 -597.00 -440.59 787.00 580.81 0% 41% 

44 24.586 80.66 0.00 0.00 259.34 191.39 -809.00 -597.04 787.00 580.81 0% 45% 

45 25.158 82.54 0.00 0.00 269.54 198.92 -809.00 -597.04 787.00 580.81 0% 46% 

46 25.73 84.42 0.00 0.00 265.15 195.68 -441.00 -325.46 787.00 580.81 0% 46% 

47 26.302 86.29 0.00 0.00 245.18 180.94 -441.00 -325.46 787.00 580.81 0% 42% 

48 26.874 88.17 0.00 0.00 209.09 154.31 -441.00 -325.46 787.00 580.81 0% 36% 

49 27.446 90.05 0.00 0.00 156.40 115.42 -441.00 -325.46 787.00 580.81 0% 27% 

50 28.018 91.92 0.00 0.00 86.79 64.05 -441.00 -325.46 787.00 580.81 0% 15% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

Fuente: Elaboración Propia. 

 

Tabla 53 Índices de sobre esfuerzo por corte combinación resistencia 1-1  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1  

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -324.18 -73.05 725.29 163.44 45% 

2 0.57 1.88 -258.13 -58.17 621.01 139.94 42% 

3 1.14 3.75 -217.87 -49.10 549.18 123.76 40% 

4 1.72 5.63 -178.54 -40.23 508.96 114.69 35% 

5 2.29 7.51 -14.27 -3.22 509.28 114.77 3% 

6 2.86 9.38 -103.21 -23.26 483.27 108.91 21% 

7 3.43 11.26 -67.49 -15.21 490.58 110.55 14% 

8 4.00 13.14 -36.06 -8.13 510.14 114.96 7% 

9 4.58 15.01 -8.22 -1.85 528.78 119.16 2% 

10 5.15 16.89 199.20 44.89 698.21 157.34 29% 

11 5.72 18.77 238.72 53.80 638.65 143.92 37% 

12 6.29 20.64 278.72 62.81 582.54 131.28 48% 

13 6.86 22.52 318.13 71.69 530.89 119.64 60% 

14 7.44 24.40 356.22 80.27 396.26 89.30 90% 

15 8.01 26.27 392.87 88.53 354.29 79.84 111% 

16 8.58 28.15 427.97 96.44 354.53 79.89 121% 

16 8.58 28.15 -431.10 -97.15 354.53 79.89 122% 

17 9.15 30.02 -396.26 -89.30 270.59 60.98 146% 

18 9.72 31.90 -361.18 -81.39 327.88 73.89 110% 

19 10.29 33.77 -326.43 -73.56 539.95 121.68 60% 

20 10.87 35.65 -291.05 -65.59 635.72 143.26 46% 

21 11.44 37.52 -255.52 -57.58 699.24 157.57 37% 

22 12.01 39.40 -219.10 -49.37 492.33 110.95 45% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1  

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

23 12.58 41.27 -183.56 -41.37 468.71 105.62 39% 

24 13.15 43.15 -148.95 -33.57 455.18 102.58 33% 

25 13.72 45.02 -117.74 -26.53 449.89 101.38 26% 

26 14.3 46.90 -88.97 -20.05 453.37 102.17 20% 

27 14.87 48.77 -61.32 -13.82 449.89 101.38 14% 

28 15.44 50.65 -33.54 -7.56 455.18 102.58 7% 

29 16.01 52.52 202.40 45.61 468.71 105.62 43% 

30 16.58 54.40 238.50 53.75 492.33 110.95 48% 

31 17.15 56.27 274.34 61.82 699.24 157.57 39% 

32 17.72 58.15 309.73 69.80 635.72 143.26 49% 

33 18.3 60.02 344.48 77.63 539.95 121.68 64% 

34 18.87 61.90 379.56 85.53 327.88 73.89 116% 

35 19.44 63.77 414.40 93.39 270.59 60.98 153% 

36 20.01 65.65 448.35 101.04 354.53 79.89 126% 

37 20.01 65.65 -409.59 -92.30 354.53 79.89 116% 

37 20.58 67.53 -372.94 -84.04 354.29 79.84 105% 

38 21.15 69.40 -334.86 -75.46 396.26 89.30 85% 

39 21.73 71.28 -295.46 -66.58 530.89 119.64 56% 

40 22.3 73.16 -254.86 -57.43 582.54 131.28 44% 

41 22.87 75.03 -215.90 -48.65 638.65 143.92 34% 

42 23.44 76.91 -185.69 -41.85 698.21 157.34 27% 

43 24.01 78.79 -157.33 -35.45 528.78 119.16 30% 

44 24.59 80.66 -128.49 -28.96 510.14 114.96 25% 

45 25.16 82.54 -99.14 -22.34 490.58 110.55 20% 

46 25.73 84.42 -68.79 -15.50 483.27 108.91 14% 

47 26.3 86.29 -37.40 -8.43 509.28 114.77 7% 

48 26.87 88.17 -4.98 -1.12 508.96 114.69 1% 

49 27.45 90.05 241.39 54.40 549.18 123.76 44% 

50 28.02 91.92 282.44 63.65 621.01 139.94 45% 

51 28.59 93.80 324.18 73.05 725.29 163.44 45% 

Fuente: Elaboración Propia. 

 

Tabla 54 Índices de sobre esfuerzo por cortante combinación resistencia 1-2  
Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -326.12 -73.49 724.57 163.28 45% 

2 0.57 1.88 -267.57 -60.30 616.20 138.86 43% 

3 1.14 3.75 -230.40 -51.92 540.82 121.87 43% 

4 1.72 5.63 -193.65 -43.64 496.53 111.89 39% 

5 2.29 7.51 -157.45 -35.48 471.64 106.28 33% 

6 2.86 9.38 -121.90 -27.47 460.70 103.82 26% 

7 3.43 11.26 -87.11 -19.63 461.32 103.96 19% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

8 4.00 13.14 -53.18 -11.98 472.74 106.53 11% 

9 4.58 15.01 -20.23 -4.56 489.80 110.38 4% 

10 5.15 16.89 230.07 51.85 698.85 157.48 33% 

11 5.72 18.77 261.13 58.85 642.48 144.78 41% 

12 6.29 20.64 290.81 65.53 588.91 132.71 49% 

13 6.86 22.52 319.12 71.91 538.93 121.45 59% 

14 7.44 24.40 349.34 78.72 402.04 90.60 87% 

15 8.01 26.27 378.91 85.39 340.84 76.81 111% 

16 8.58 28.15 407.11 91.74 335.60 75.63 121% 

16 8.58 28.15 -405.33 -91.34 335.60 75.63 121% 

17 9.15 30.02 -377.55 -85.08 252.07 56.80 150% 

18 9.72 31.90 -348.69 -78.58 305.88 68.93 114% 

19 10.29 33.77 -318.91 -71.87 525.54 118.43 61% 

20 10.87 35.65 -288.38 -64.99 631.97 142.41 46% 

21 11.44 37.52 -257.23 -57.97 693.73 156.33 37% 

22 12.01 39.40 -228.36 -51.46 479.87 108.14 48% 

23 12.58 41.27 -198.84 -44.81 455.39 102.62 44% 

24 13.15 43.15 -168.45 -37.96 440.83 99.34 38% 

25 13.72 45.02 -137.96 -31.09 434.55 97.93 32% 

26 14.3 46.90 -107.55 -24.24 435.91 98.23 25% 

27 14.87 48.77 -77.55 -17.48 434.55 97.93 18% 

28 15.44 50.65 -47.92 -10.80 440.83 99.34 11% 

29 16.01 52.52 -18.85 -4.25 455.39 102.62 4% 

30 16.58 54.40 240.54 54.21 479.87 108.14 50% 

31 17.15 56.27 271.69 61.23 693.73 156.33 39% 

32 17.72 58.15 302.23 68.11 631.97 142.41 48% 

33 18.3 60.02 332.01 74.82 525.54 118.43 63% 

34 18.87 61.90 360.87 81.32 305.88 68.93 118% 

35 19.44 63.77 388.65 87.58 252.07 56.80 154% 

36 20.01 65.65 415.53 93.64 335.60 75.63 124% 

37 20.01 65.65 -395.61 -89.15 335.60 75.63 118% 

37 20.58 67.53 -366.04 -82.49 340.84 76.81 107% 

38 21.15 69.40 -335.81 -75.67 402.04 90.60 84% 

39 21.73 71.28 -307.51 -69.30 538.93 121.45 57% 

40 22.3 73.16 -277.83 -62.61 588.91 132.71 47% 

41 22.87 75.03 -246.78 -55.61 642.48 144.78 38% 

42 23.44 76.91 -214.35 -48.30 698.85 157.48 31% 

43 24.01 78.79 -180.64 -40.71 489.80 110.38 37% 

44 24.59 80.66 -146.32 -32.97 472.74 106.53 31% 

45 25.16 82.54 -111.54 -25.14 461.32 103.96 24% 

46 25.73 84.42 -76.37 -17.21 460.70 103.82 17% 

47 26.3 86.29 -40.91 -9.22 471.64 106.28 9% 

48 26.87 88.17 -6.53 -1.47 496.53 111.89 1% 

49 27.45 90.05 250.85 56.53 540.82 121.87 46% 

50 28.02 91.92 288.35 64.98 616.20 138.86 47% 

51 28.59 93.80 326.12 73.49 724.57 163.28 45% 

Fuente: Elaboración Propia. 
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Tabla 55 Índices de sobre esfuerzo por momento combinación resistencia 1-
1  Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

2 0.57 1.88 0.00 0.00 166.20 122.66 -441.00 -325.46 787.00 580.81 0% 21% 

3 1.14 3.75 0.00 0.00 295.13 217.81 -441.00 -325.46 787.00 580.81 0% 38% 

4 1.72 5.63 0.00 0.00 387.98 286.33 -441.00 -325.46 787.00 580.81 0% 49% 

5 2.29 7.51 0.00 0.00 446.43 329.47 -441.00 -325.46 787.00 580.81 0% 57% 

6 2.86 9.38 0.00 0.00 472.46 348.68 -441.00 -325.46 787.00 580.81 0% 60% 

7 3.43 11.26 0.00 0.00 468.37 345.66 -809.00 -597.04 787.00 580.81 0% 60% 

8 4.00 13.14 -4.38 -3.23 436.78 322.34 -809.00 -597.04 787.00 580.81 1% 55% 

9 4.58 15.01 -43.10 -31.81 408.97 301.82 -597.00 -440.59 787.00 580.81 7% 52% 

10 5.15 16.89 -91.36 -67.42 379.04 279.73 -597.00 -440.59 787.00 580.81 15% 48% 

11 5.72 18.77 -149.14 -110.07 315.39 232.76 -597.00 -440.59 787.00 580.81 25% 40% 

12 6.29 20.64 -216.45 -159.74 220.12 162.45 -873.00 -644.27 787.00 580.81 25% 28% 

13 6.86 22.52 -293.28 -216.44 101.56 74.95 -873.00 -644.27 787.00 580.81 34% 13% 

14 7.44 24.40 -379.64 -280.17 0.00 0.00 -873.00 -644.27 555.00 409.59 43% 0% 

15 8.01 26.27 -478.63 -353.23 0.00 0.00 -873.00 -644.27 555.00 409.59 55% 0% 

16 8.58 28.15 -620.11 -457.64 0.00 0.00 -873.00 -644.27 675.00 498.15 71% 0% 

17 9.15 30.02 -454.19 -335.19 0.00 0.00 -873.00 -644.27 361.00 266.42 52% 0% 

18 9.72 31.90 -311.36 -229.78 0.00 0.00 -873.00 -644.27 361.00 266.42 36% 0% 

19 10.29 33.77 -207.93 -153.45 0.00 0.00 -597.00 -440.59 675.00 498.15 35% 0% 

20 10.866 35.65 -134.19 -99.03 199.75 147.42 -597.00 -440.59 675.00 498.15 22% 30% 

21 11.4375 37.52 -69.95 -51.62 316.49 233.57 -441.00 -325.46 787.00 580.81 16% 40% 

22 12.009 39.40 -15.23 -11.24 409.81 302.44 -441.00 -325.46 787.00 580.81 3% 52% 

23 12.5805 41.27 0.00 0.00 478.96 353.47 -441.00 -325.46 787.00 580.81 0% 61% 

24 13.152 43.15 0.00 0.00 526.44 388.51 -441.00 -325.46 787.00 580.81 0% 67% 

25 13.7235 45.02 0.00 0.00 551.98 407.36 -441.00 -325.46 787.00 580.81 0% 70% 

26 14.295 46.90 0.00 0.00 552.89 408.03 -441.00 -325.46 787.00 580.81 0% 70% 

27 14.8665 48.77 0.00 0.00 551.93 407.32 -441.00 -325.46 787.00 580.81 0% 70% 

28 15.438 50.65 0.00 0.00 526.41 388.49 -441.00 -325.46 787.00 580.81 0% 67% 

29 16.0095 52.52 0.00 0.00 478.93 353.45 -441.00 -325.46 787.00 580.81 0% 61% 

30 16.581 54.40 -15.23 -11.24 409.79 302.43 -441.00 -325.46 787.00 580.81 3% 52% 

31 17.1525 56.27 -69.95 -51.62 316.48 233.56 -441.00 -325.46 787.00 580.81 16% 40% 

32 17.724 58.15 -134.19 -99.03 199.76 147.42 -597.00 -440.59 675.00 498.15 22% 30% 

33 18.2955 60.02 -207.93 -153.45 82.62 60.97 -597.00 -440.59 675.00 498.15 35% 12% 

34 18.867 61.90 -311.35 -229.78 0.00 0.00 -873.00 -644.27 361.00 266.42 36% 0% 

35 19.4385 63.77 -454.19 -335.19 0.00 0.00 -873.00 -644.27 361.00 266.42 52% 0% 

36 20.01 65.65 -620.09 -457.63 0.00 0.00 -873.00 -644.27 675.00 498.15 71% 0% 

37 20.582 67.53 -478.63 -353.23 0.00 0.00 -873.00 -644.27 555.00 409.59 55% 0% 

38 21.154 69.40 -379.65 -280.18 0.00 0.00 -873.00 -644.27 555.00 409.59 43% 0% 

39 21.726 71.28 -293.29 -216.45 0.00 0.00 -873.00 -644.27 787.00 580.81 34% 0% 

40 22.298 73.16 -216.45 -159.74 220.12 162.45 -873.00 -644.27 787.00 580.81 25% 28% 

41 22.87 75.03 -149.15 -110.07 315.42 232.78 -597.00 -440.59 787.00 580.81 25% 40% 

42 23.442 76.91 -91.37 -67.43 379.10 279.78 -597.00 -440.59 787.00 580.81 15% 48% 

43 24.014 78.79 -43.11 -31.82 409.07 301.89 -597.00 -440.59 787.00 580.81 7% 52% 

44 24.586 80.66 -4.38 -3.23 435.59 321.47 -809.00 -597.04 787.00 580.81 1% 55% 

45 25.158 82.54 0.00 0.00 468.30 345.61 -809.00 -597.04 787.00 580.81 0% 60% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

46 25.73 84.42 0.00 0.00 472.42 348.65 -441.00 -325.46 787.00 580.81 0% 60% 

47 26.302 86.29 0.00 0.00 446.42 329.46 -441.00 -325.46 787.00 580.81 0% 57% 

48 26.874 88.17 0.00 0.00 388.01 286.35 -441.00 -325.46 787.00 580.81 0% 49% 

49 27.446 90.05 0.00 0.00 295.20 217.86 -441.00 -325.46 787.00 580.81 0% 38% 

50 28.018 91.92 0.00 0.00 166.32 122.74 -441.00 -325.46 787.00 580.81 0% 21% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

Fuente: Elaboración Propia. 

 

Tabla 56 Índices de sobre esfuerzo por momento combinación resistencia 1-
2  Franja  –FEX 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

2 0.57 1.88 0.00 0.00 169.61 125.17 -441.00 -325.46 787.00 580.81 0% 22% 

3 1.14 3.75 0.00 0.00 305.97 225.81 -441.00 -325.46 787.00 580.81 0% 39% 

4 1.72 5.63 0.00 0.00 409.52 302.23 -441.00 -325.46 787.00 580.81 0% 52% 

5 2.29 7.51 0.00 0.00 481.05 355.01 -441.00 -325.46 787.00 580.81 0% 61% 

6 2.86 9.38 0.00 0.00 521.63 384.96 -441.00 -325.46 787.00 580.81 0% 66% 

7 3.43 11.26 0.00 0.00 532.56 393.03 -809.00 -597.04 787.00 580.81 0% 68% 

8 4.00 13.14 0.00 0.00 515.88 380.72 -809.00 -597.04 787.00 580.81 0% 66% 

9 4.58 15.01 -32.61 -24.07 487.17 359.53 -597.00 -440.59 787.00 580.81 5% 62% 

10 5.15 16.89 -79.55 -58.71 431.04 318.11 -597.00 -440.59 787.00 580.81 13% 55% 

11 5.72 18.77 -136.02 -100.38 349.37 257.84 -597.00 -440.59 787.00 580.81 23% 44% 

12 6.29 20.64 -202.02 -149.09 244.30 180.29 -873.00 -644.27 787.00 580.81 23% 31% 

13 6.86 22.52 -277.57 -204.85 118.21 87.24 -873.00 -644.27 787.00 580.81 32% 15% 

14 7.44 24.40 -368.58 -272.01 0.00 0.00 -873.00 -644.27 555.00 409.59 42% 0% 

15 8.01 26.27 -525.75 -388.00 0.00 0.00 -873.00 -644.27 555.00 409.59 60% 0% 

16 8.58 28.15 -702.85 -518.70 0.00 0.00 -873.00 -644.27 675.00 498.15 81% 0% 

17 9.15 30.02 -527.45 -389.26 0.00 0.00 -873.00 -644.27 361.00 266.42 60% 0% 

18 9.72 31.90 -368.23 -271.75 0.00 0.00 -873.00 -644.27 361.00 266.42 42% 0% 

19 10.29 33.77 -233.77 -172.52 101.50 74.91 -597.00 -440.59 675.00 498.15 39% 15% 

20 10.866 35.65 -140.20 -103.47 230.73 170.28 -597.00 -440.59 675.00 498.15 23% 34% 

21 11.4375 37.52 -75.45 -55.68 342.65 252.88 -441.00 -325.46 787.00 580.81 17% 44% 

22 12.009 39.40 -20.20 -14.91 435.48 321.38 -441.00 -325.46 787.00 580.81 5% 55% 

23 12.5805 41.27 0.00 0.00 507.93 374.85 -441.00 -325.46 787.00 580.81 0% 65% 

24 13.152 43.15 0.00 0.00 559.03 412.56 -441.00 -325.46 787.00 580.81 0% 71% 

25 13.7235 45.02 0.00 0.00 588.19 434.08 -441.00 -325.46 787.00 580.81 0% 75% 

26 14.295 46.90 0.00 0.00 595.16 439.23 -441.00 -325.46 787.00 580.81 0% 76% 

27 14.8665 48.77 0.00 0.00 588.09 434.01 -441.00 -325.46 787.00 580.81 0% 75% 

28 15.438 50.65 0.00 0.00 558.95 412.51 -441.00 -325.46 787.00 580.81 0% 71% 

29 16.0095 52.52 0.00 0.00 507.86 374.80 -441.00 -325.46 787.00 580.81 0% 65% 

30 16.581 54.40 -20.20 -14.91 435.42 321.34 -441.00 -325.46 787.00 580.81 5% 55% 

31 17.1525 56.27 -75.44 -55.67 342.59 252.83 -441.00 -325.46 787.00 580.81 17% 44% 

32 17.724 58.15 -14.20 -10.48 230.68 170.24 -597.00 -440.59 675.00 498.15 2% 34% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

33 18.2955 60.02 -233.76 -172.51 101.48 74.89 -597.00 -440.59 675.00 498.15 39% 15% 

34 18.867 61.90 -368.22 -271.75 0.00 0.00 -873.00 -644.27 361.00 266.42 42% 0% 

35 19.4385 63.77 -527.46 -389.27 0.00 0.00 -873.00 -644.27 361.00 266.42 60% 0% 

36 20.01 65.65 -702.84 -518.70 0.00 0.00 -873.00 -644.27 675.00 498.15 81% 0% 

37 20.582 67.53 -527.74 -389.47 0.00 0.00 -873.00 -644.27 555.00 409.59 60% 0% 

38 21.154 69.40 -368.57 -272.00 0.00 0.00 -873.00 -644.27 555.00 409.59 42% 0% 

39 21.726 71.28 -277.53 -204.82 118.24 87.26 -873.00 -644.27 787.00 580.81 32% 15% 

40 22.298 73.16 -202.01 -149.08 244.34 180.32 -873.00 -644.27 787.00 580.81 23% 31% 

41 22.87 75.03 -136.02 -100.38 349.42 257.87 -597.00 -440.59 787.00 580.81 23% 44% 

42 23.442 76.91 -79.55 -58.71 431.11 318.16 -597.00 -440.59 787.00 580.81 13% 55% 

43 24.014 78.79 -32.61 -24.07 487.60 359.85 -597.00 -440.59 787.00 580.81 5% 62% 

44 24.586 80.66 0.00 0.00 515.99 380.80 -809.00 -597.04 787.00 580.81 0% 66% 

45 25.158 82.54 0.00 0.00 532.47 392.96 -809.00 -597.04 787.00 580.81 0% 68% 

46 25.73 84.42 0.00 0.00 521.57 384.92 -441.00 -325.46 787.00 580.81 0% 66% 

47 26.302 86.29 0.00 0.00 481.02 354.99 -441.00 -325.46 787.00 580.81 0% 61% 

48 26.874 88.17 0.00 0.00 409.53 302.23 -441.00 -325.46 787.00 580.81 0% 52% 

49 27.446 90.05 0.00 0.00 306.02 225.84 -441.00 -325.46 787.00 580.81 0% 39% 

50 28.018 91.92 0.00 0.00 169.70 125.24 -441.00 -325.46 787.00 580.81 0% 22% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -441.00 -325.46 787.00 580.81 0% 0% 

Fuente: Elaboración Propia. 

 

 

Figura 89 Representacion gráfica índices por corte combinacion servicio 1-1 
– FEX 

Fuente: Elaboración Propia. 
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Figura 90 Representacion gráfica índices por corte combinacion servicio 1-2 
– FEX 

Fuente: Elaboración Propia. 

 

 

Figura 91 Representacion gráfica índices por momento combinacion servicio 
1-1 – FEX. 

Fuente: Elaboración Propia. 
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Figura 92 Representacion gráfica índices por momento combinacion servicio 
1-2 – FEX 

Fuente: Elaboración Propia. 

 

 

Figura 93 Representacion gráfica índices por corte combinacion resistencia 
1-1 – FEX 

Fuente: Elaboración Propia. 
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Figura 94 Representacion gráfica índices por corte combinacion resistencia 
1-2 – FEX 

Fuente: Elaboración Propia. 

 

 

Figura 95 Representacion gráfica índices por momento combinacion 
resistencia 1-1 – FEX. 

Fuente: Elaboración Propia. 
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Figura 96 Representacion gráfica índices por momento combinacion 
resistencia 1-2 – FEX. 

Fuente: Elaboración Propia. 

 

Dado que los índices de sobre esfuerzo por cortante, sobrepasan el 100 % 

cerca a los apoyos intermedios, se decide realizar una verificación de la 

capacidad a cortante de la placa, por el método del puntal tensor. A 

continuación se presentan  los cálculos y la representación gráfica de los 

resultados. 
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Elemento : Franja Externa Punto - 17

Geometría
h= 0.46m = 1.5 ft b1= 1.8 = 5.9 ft Ancho de apoyo

Rec = 0.06m = 0.2 ft

d= 0.40m = 1.3 ft

Materiales

f 'c= 14 Mpa = 2000 PSI

fy= 420 Mpa = 59997 PSI

Esquema puntal - tensor

h1 = 0.34

b3 = 0.57
Angulo 30.82 ° M ayor a 22° -  cumple,"Nocumple

Vu= 396 kN = 89.0 kips

C= 368 kN = 82.7 kips

T= 311 kN = 70.0 kips

Cuantía de refuerzo suministrado
Ref-prin= Diámetro de refuerzo para flexión

Ash= 61cm2 = 9.49 ft2 Área de refuerzo a  dv

Ld= 0.00m = 2.8 ft Longitud de desarro llo  barras

fy= 420 Mpa = 59997 PSI fy-Afectado por Ld

Resistencia del tensor (T)

ɸ =
ɸPn = 2570 kN = 578 kips Refuerzo cumple > T Índice = 12%

Resistencia del puntal de compresión sin  refuerzo (C)

Donde ;
,

αs = 30.82 ° = M enor  Angulo entre el puntal de compresión  y el tensores  adyacentes de tracción 

cot (αs)^2 = 2.812
εs = 0.002 Deformación unitaria de tracción en el concreto

ε1 = 0.01325
fcu = 4.6 MPa Cumple
.85*f'c = 11.9 MPa Limite

Barra # 1" = 25 mm Refuerzo para calculo Acs

6dba= 0.15m

b-Franja = 1.80m

Acs = 0.55m2

ɸ =
ɸPn = 2013 kN Índice = 18%

Revisión a corte por el método del Puntal-Tensor

1.00

12 # 8"

0.54 Rad

0.80
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Elemento : Franja Externa punto 18

Geometría
h= 0.46m = 1.5 ft b1= 1.8 = 5.9 ft Ancho de apoyo

Rec = 0.06m = 0.2 ft

d= 0.41m = 1.3 ft

Materiales

f 'c= 14 Mpa = 2000 PSI

fy= 420 Mpa = 59997 PSI

Esquema puntal - tensor

h1 = 0.35

b3 = 0.865
Angulo 22 ° M ayor a 22° -  cumple

Vu= 327 kN = 73.5 kips

C= 426 kN = 95.8 kips

T= 394 kN = 88.6 kips

Cuantía de refuerzo suministrado
Ref-prin= Diámetro de refuerzo para flexión

Ash= 61cm2 = 9.49 ft2 Área de refuerzo a  dv

Ld= 0.00m = 2.8 ft Longitud de desarro llo  barras

fy= 420 Mpa = 59997 PSI fy-Afectado por Ld

Resistencia del tensor (T)

ɸ =
ɸPn = 2570 kN = 578 kips Refuerzo cumple > T Índice = 15%

Resistencia del puntal de compresión sin  refuerzo (C)

Donde ;
,

αs = 22.03 ° = M enor  Angulo entre el puntal de compresión  y el tensores  adyacentes de tracción 

cot (αs)^2 = 6.111
εs = 0.002 Deformación unitaria de tracción en el concreto

ε1 = 0.02644
fcu = 2.6 MPa Cumple
.85*f'c = 11.9 MPa Limite

Barra # 1" = 25 mm Refuerzo para calculo Acs

6dba= 0.15m

b-Franja = 1.80m

Acs = 0.55m2

ɸ =
ɸPn = 1160 kN Índice = 37%

0.80

Revisión a corte por el método del Puntal-Tensor

12 # 8"

1.00

0.38 Rad
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Elemento : Franja Externa punto 35

Geometría
h= 0.46m = 1.5 ft b1= 1.8 = 5.9 ft Ancho de apoyo

Rec = 0.06m = 0.2 ft

d= 0.41m = 1.3 ft

Materiales

f 'c= 14 Mpa = 2000 PSI

fy= 420 Mpa = 59997 PSI

Esquema puntal - tensor

h1 = 0.35

b3 = 0.865
Angulo 22 ° M ayor a 22° -  cumple

Vu= 414 kN = 93.1 kips

C= 540 kN = 121.4 kips

T= 498 kN = 112.0 kips

Cuantía de refuerzo suministrado
Ref-prin= Diámetro de refuerzo para flexión

Ash= 61cm2 = 9.49 ft2 Área de refuerzo a  dv

Ld= 0.00m = 2.8 ft Longitud de desarro llo  barras

fy= 420 Mpa = 59997 PSI fy-Afectado por Ld

Resistencia del tensor (T)

ɸ =
ɸPn = 2570 kN = 578 kips Refuerzo cumple > T Índice = 19%

Resistencia del puntal de compresión sin  refuerzo (C)

Donde ;
,

αs = 22.03 ° = M enor  Angulo entre el puntal de compresión  y el tensores  adyacentes de tracción 

cot (αs)^2 = 6.111
εs = 0.002 Deformación unitaria de tracción en el concreto

ε1 = 0.02644
fcu = 2.6 MPa Cumple
.85*f'c = 11.9 MPa Limite

Barra # 1" = 25 mm Refuerzo para calculo Acs

6dba= 0.15m

b-Franja = 1.80m

Acs = 0.55m2

ɸ =
ɸPn = 1160 kN Índice = 47%

Revisión a corte por el método del Puntal-Tensor

12 # 8"

1.00

0.38 Rad

0.80
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Elemento : Franja Externa punto 36

Geometría
h= 0.46m = 1.5 ft b1= 1.8 = 5.9 ft Ancho de apoyo

Rec = 0.06m = 0.2 ft

d= 0.41m = 1.3 ft

Materiales

f 'c= 14 Mpa = 2000 PSI

fy= 420 Mpa = 59997 PSI

Esquema puntal - tensor

h1 = 0.34

b3 = 0.57
Angulo 31 ° M ayor a 22° -  cumple

Vu= 448 kN = 100.7 kips

C= 417 kN = 93.7 kips

T= 352 kN = 79.1 kips

Cuantía de refuerzo suministrado
Ref-prin= Diámetro de refuerzo para flexión

Ash= 61cm2 = 9.49 ft2 Área de refuerzo a  dv

Ld= 0.00m = 2.8 ft Longitud de desarro llo  barras

fy= 420 Mpa = 59997 PSI fy-Afectado por Ld

Resistencia del tensor (T)

ɸ =
ɸPn = 2570 kN = 578 kips Refuerzo cumple > T Índice = 14%

Resistencia del puntal de compresión sin  refuerzo (C)

Donde ;
,

αs = 30.82 ° = M enor  Angulo entre el puntal de compresión  y el tensores  adyacentes de tracción 

cot (αs)^2 = 2.812
εs = 0.002 Deformación unitaria de tracción en el concreto

ε1 = 0.01325
fcu = 4.6 MPa Cumple
.85*f'c = 11.9 MPa Limite

Barra # 1" = 25 mm Refuerzo para cálculo Acs

6dba= 0.15m

b-Franja = 1.80m

Acs = 0.55m2

ɸ =
ɸPn = 2013 kN Índice = 21%

Revisión a corte por el método del Puntal-Tensor

12 # 8"

1.00

0.54 Rad

0.80
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Figura 97 Representacion gráfica revision cortante por el metodo del puntal 
tensor  resistencia 1-1 – FEX 

Fuente: Elaboración Propia. 

 

   

Figura 98 Representacion gráfica revision cortante por el metodo del puntal 
tensor  resistencia 1-2 – FEX 

Fuente: Elaboración Propia. 
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3.5.2.9. Chequeo de deformaciones  franja externa – FEX 

El chequeo de deformaciones se realizó con el momento de inercia efectivo 

del elemento, tal como se recomienda en la norma. A continuación se 

presentan  los cálculos.  

 

 

 

Momento de inercia efectivo corte 1-1
Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 1.80 m = 5.9 ft

e= 0.46 m = 1.5 ft

bv= 0.00 m = 0.0 ft

h= 0.00 m = 0.0 ft

dv= 0.40 m = 1.3 ft

Rec = 0.06 m = 0.2 ft

Propiedades 
Barras = 12
# = 8
As = 0.006 m2 = 0.07 ft 2 Área de refuerzo suministrado  en punto de estudio

n= 11.14 Relación modular

n*As = 0.068 = 0.73 ft 2

X= 0.20 m = 0.7 ft Distancia del eje centro idal

Momento de inercia efectivo

Ig= 0.015 m4 = 1.7 ft 4

yt = 0.23 m4 = 26.6 ft 4 Distancia dese el eje neutro a la fibra  extrema a tracción

fr = 2320 kN/m2 M odulo de rotura del concreto

Mcr = 147 kN-m = 109 kips-ft M omento de fisuracion

Ma= 130 kN-m = 96 kips-ft M omento en el concreto para la cual se calcula la deformación

Icr= 0.008 m4 = 0.9 ft 4 M omento de inercia de la sección transformada

Ie = 0.0179 m4 = 2.1 ft 4 M omento de inercia efectivo
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Momento de inercia efectivo corte 6-6
Materiales
f 'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga
bfs= 1.80 m = 5.9 ft

e= 0.46 m = 1.5 ft

bv= 0.00 m = 0.0 ft

h= 0.00 m = 0.0 ft

dv= 0.40 m = 1.3 ft

Rec = 0.06 m = 0.2 ft

Propiedades 
Barras = 12
# = 8
As = 0.006 m2 = 0.07 ft 2 Área de refuerzo suministrado  en punto de estudio

n= 11.14 Relación modular

n*As = 0.068 = 0.73 ft 2

X= 0.20 m = 0.7 ft Distancia del eje centro idal

Momento de inercia efectivo

Ig= 0.015 m4 = 1.7 ft 4

yt = 0.23 m4 = 26.6 ft 4 Distancia dese el eje neutro a la fibra  extrema a tracción

fr = 2320 kN/m2 M odulo de rotura del concreto

Mcr = 147 kN-m = 109 kips-ft M omento de fisuracion

Ma= 163 kN-m = 120 kips-ft M omento en el concreto para la cual se calcula la deformación

Icr= 0.008 m4 = 0.9 ft 4 M omento de inercia de la sección transformada

Ie = 0.0127 m4 = 1.5 ft 4 M omento de inercia efectivo
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Tabla 57 Revisión deflexiones franja FEX  

 

Fuente: Elaboración Propia. 

 

3.5.3 Análisis franja interna FIN 

El análisis de la franja interna  se realizó aplicando la misma secuencia empleada 

en la franja externa, por tal razón a continuación se presentan los cálculos, 

omitiendo algunos pasos que se presentaron en el análisis de la franja anterior 

La longitud de la franja interna se determinó de acuerdo a las recomendaciones 

dadas en la norma para puente con luces mayores a 4,50 m.  A continuación se 

presentan los cálculos:   

TABLE:  Joint Displacements

Joint OutputCase CaseType StepType

Text Text Text Text mm in mm in

8 HL93 + LinMoving Max 2.42 0.10 10.5 0.41 Cumple

8 HL93 + LinMoving Min -4.15 -0.16 10.5 0.41 Cumple

8 DFL1 Combination Max 0.09 0.00 10.5 0.41 Cumple

8 DFL1 Combination Min -1.55 -0.06 10.5 0.41 Cumple

8 DFL2 Combination Max 0.05 0.00 10.5 0.41 Cumple

8 DFL2 Combination Min -1.70 -0.07 10.5 0.41 Cumple

8 DFL3 Combination -1.80 -0.07 10.5 0.41 Cumple

26 HL93 + LinMoving Max 2.09 0.08 14.3 0.56 Cumple

26 HL93 + LinMoving Min -7.69 -0.30 14.3 0.56 Cumple

26 DFL1 Combination Max -0.62 -0.02 14.3 0.56 Cumple

26 DFL1 Combination Min -3.06 -0.12 14.3 0.56 Cumple

26 DFL2 Combination Max -0.59 -0.02 14.3 0.56 Cumple

26 DFL2 Combination Min -3.05 -0.12 14.3 0.56 Cumple

26 DFL3 Combination -4.02 -0.16 14.3 0.56 Cumple

44 HL93 + LinMoving Max 2.42 0.10 10.5 0.41 Cumple

44 HL93 + LinMoving Min -4.15 -0.16 10.5 0.41 Cumple

44 DFL1 Combination Max 0.09 0.00 10.5 0.41 Cumple

44 DFL1 Combination Min -1.55 -0.06 10.5 0.41 Cumple

44 DFL2 Combination Max 0.05 0.00 10.5 0.41 Cumple

44 DFL2 Combination Min -1.70 -0.07 10.5 0.41 Cumple

44 DFL3 Combination -1.80 -0.07 10.5 0.41 Cumple

U3 Δmax = L/800
Cumple

44
26

8
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3.5.3.1. Cargas muertas “DC” y “DW” 

 

 

 

De acuerdo con el al articulo 4.6.2.3 el ancho de franja equivalente para puentes con luces mayores 
 a 14.46 ft  (4,5m) se determina de la siguiente manera :
1. Para un carril cargado

W1= 9.0m = 29.5 ft

L1= 18.0m = 59.1 ft

Eint1= 5.6m = 18.4 ft

2. Para dos carriles cargados
W1= 12.5m = 41.0 ft

L1= 18.0m = 59.1 ft

Eint2= 3.90m = 12.8 ft

3. Limite  ancho de franja
Limite= 12*W/NL
W= 13.2m = 43.3 ft

NL= 2
Limite = 6.6
Ancho de franja Interna 3.90m = 12.8 ft

Calculo ancho de franja interna - FIN

b= 3.90m = 12.8 ft

t= 0.46m = 1.5 ft

ϒ (Con) = 24 kN/m3 = 1.50 kip/ft3 Densidad del concreto

DC = 11.04 kN/m = 0.76 kip/ft Peso propio

Evaluacion caga muerta "DC" - FIN

b= 3.90m = 12.8 ft

e= 0.07m = 0.2 ft Espesor carpeta asfáltica

ϒ (Asf) = 22.5 kN/m3 = 1.40 kip/ft3 Densidad carpeta asfáltica

DW = 1.58 kN/m = 0.11 kip/ft Carpeta Asfáltica

Evaluacion caga por carpeta de rodadura  "DW" - FIN
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3.5.3.2. Cargas vivas “L” 

El análisis de la franja interior  se analizó  con las cargas generadas por el 

camión de diseño HL-93, el tándem de diseño  y la línea de carga,  tal 

como se indica en el numeral 1.6.5.2 de este documento.  

3.5.3.3. Cálculo de momentos y cortantes por líneas de 

influencia 

Para el análisis de la franja interior, esta se dividió de la misma forma que 

la franja exterior, calculando las  solicitaciones en los puntos que se indican 

en la Figura 71. A continuación  se presentan los cálculos. 

 

Tabla 58 Cortantes y momentos combinación servicio 1-1 – FIN 

PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0 0.00 0.00 246.73 55.60 0.00 0.00 0.00 0.00 

2 0.57 1.877 0.57 1.88 212.29 47.84 -7.81 -5.77 134.62 99.35 

3 0.57 1.877 1.14 3.75 178.71 40.27 -15.63 -11.53 239.87 177.02 

4 0.57 1.877 1.72 5.63 146.11 32.92 -23.44 -17.30 314.38 232.01 

5 0.57 1.877 2.29 7.51 114.58 25.82 -31.26 -23.07 359.89 265.60 

6 0.57 1.877 2.86 9.38 87.72 19.77 -39.07 -28.83 378.35 279.22 

7 0.57 1.877 3.43 11.26 89.51 20.17 -46.88 -34.60 371.96 274.51 

8 0.57 1.877 4.00 13.14 112.52 25.36 -54.70 -40.37 343.17 253.26 

9 0.57 1.877 4.58 15.01 134.68 30.35 -62.51 -46.13 326.39 240.87 

10 0.57 1.877 5.15 16.89 156.00 35.15 -70.32 -51.90 293.72 216.76 

11 0.57 1.877 5.72 18.77 185.39 41.78 -78.14 -57.67 238.84 176.27 

12 0.57 1.877 6.29 20.64 218.97 49.34 -94.15 -69.49 167.68 123.75 

13 0.57 1.877 6.86 22.52 251.57 56.69 -170.94 -126.16 109.60 80.89 

14 0.57 1.877 7.44 24.40 283.10 63.80 -265.16 -195.69 43.52 32.11 

15 0.57 1.877 8.01 26.27 313.46 70.64 -363.54 -268.29 42.53 31.39 

16 0.57 1.877 8.58 28.15 353.23 79.60 -443.37 -327.21 45.57 33.63 

17 0.57 1.875 9.15 30.02 325.09 73.26 -304.86 -224.99 35.32 26.06 

18 0.57 1.875 9.72 31.90 296.38 66.79 -220.51 -162.73 56.20 41.48 

19 0.57 1.875 10.29 33.77 267.27 60.23 -143.32 -105.77 102.65 75.76 

20 0.57 1.875 10.87 35.65 237.96 53.62 -80.80 -59.63 168.14 124.09 

21 0.57 1.875 11.44 37.52 208.62 47.01 -73.81 -54.47 263.27 194.29 

22 0.57 1.875 12.01 39.40 179.44 40.44 -66.82 -49.31 338.21 249.60 
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PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

23 0.57 1.875 12.58 41.27 150.56 33.93 -59.83 -44.15 392.61 289.74 

24 0.57 1.875 13.15 43.15 127.00 28.62 -52.84 -38.99 426.48 314.74 

25 0.57 1.875 13.72 45.02 104.59 23.57 -45.84 -33.83 440.23 324.89 

26 0.57 1.875 14.3 46.90 81.81 18.44 -39.17 -28.91 443.96 327.65 

27 0.57 1.875 14.87 48.77 101.20 22.81 -46.22 -34.11 442.08 326.25 

28 0.57 1.875 15.44 50.65 130.31 29.37 -53.27 -39.32 419.96 309.93 

29 0.57 1.875 16.01 52.52 159.62 35.97 -60.32 -44.52 377.55 278.63 

30 0.57 1.875 16.58 54.40 188.96 42.58 -67.37 -49.72 315.20 232.61 

31 0.57 1.875 17.15 56.27 218.14 49.16 -74.42 -54.92 233.55 172.36 

32 0.57 1.875 17.72 58.15 247.02 55.67 -81.47 -60.13 134.90 99.55 

33 0.57 1.875 18.3 60.02 275.43 62.07 -157.34 -116.12 79.75 58.86 

34 0.57 1.875 18.87 61.90 303.22 68.33 -223.23 -164.74 48.21 35.58 

35 0.57 1.875 19.44 63.77 330.23 74.42 -305.96 -225.80 27.17 20.05 

36 0.57 1.875 20.01 65.65 331.19 74.63 -460.89 -340.14 35.03 25.85 

37 0.57 1.877 20.58 67.53 301.71 67.99 -356.05 -262.76 32.70 24.13 

38 0.57 1.877 21.15 69.40 271.14 61.10 -246.47 -181.90 79.10 58.38 

39 0.57 1.877 21.73 71.28 239.58 53.99 -153.04 -112.95 144.42 106.58 

40 0.57 1.877 22.3 73.16 207.17 46.69 -100.79 -74.38 196.22 144.81 

41 0.57 1.877 22.87 75.03 181.83 40.97 -84.17 -62.12 265.03 195.59 

42 0.57 1.877 23.44 76.91 158.01 35.61 -75.75 -55.91 315.97 233.18 

43 0.57 1.877 24.01 78.79 133.33 30.05 -67.34 -49.69 339.01 250.19 

44 0.57 1.877 24.59 80.66 110.73 24.95 -58.92 -43.48 352.61 260.22 

45 0.57 1.877 25.16 82.54 87.28 19.67 -50.50 -37.27 376.25 277.67 

46 0.57 1.877 25.73 84.42 95.97 21.63 -42.09 -31.06 376.48 277.85 

47 0.57 1.877 26.3 86.29 126.54 28.52 -33.67 -24.85 351.16 259.16 

48 0.57 1.877 26.87 88.17 158.09 35.63 -25.25 -18.64 303.61 224.06 

49 0.57 1.877 27.45 90.05 190.51 42.93 -16.83 -12.42 232.30 171.44 

50 0.57 1.877 28.02 91.92 223.66 50.40 -8.42 -6.21 131.52 97.07 

51 0.57 1.877 28.59 93.80 257.44 58.01 0.00 0.00 0.00 0.00 

Fuente: Elaboración Propia. 

 

Tabla 59 Cortantes y momentos combinación servicio 1-2  – FIN 

PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0 0.00 0.00 254.70 57.40 0.00 0.00 0.00 0.00 

2 0.57 1.877 0.57 1.88 224.19 50.52 -11.38 -8.40 135.87 100.27 

3 0.57 1.877 1.14 3.75 193.95 43.71 -22.76 -16.79 250.24 184.68 

4 0.57 1.877 1.72 5.63 164.07 36.97 -34.14 -25.19 337.36 248.97 

5 0.57 1.877 2.29 7.51 134.65 30.34 -45.51 -33.59 397.90 293.65 

6 0.57 1.877 2.86 9.38 105.78 23.84 -56.89 -41.99 432.74 319.36 

7 0.57 1.877 3.43 11.26 108.44 24.44 -68.27 -50.38 443.00 326.94 

8 0.57 1.877 4.00 13.14 137.00 30.87 -79.65 -58.78 430.83 317.96 
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PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

9 0.57 1.877 4.58 15.01 164.38 37.04 -91.03 -67.18 408.07 301.15 

10 0.57 1.877 5.15 16.89 190.59 42.95 -102.41 -75.58 362.76 267.71 

11 0.57 1.877 5.72 18.77 215.61 48.59 -113.79 -83.97 296.53 218.84 

12 0.57 1.877 6.29 20.64 239.45 53.96 -133.37 -98.42 219.44 161.95 

13 0.57 1.877 6.86 22.52 262.11 59.07 -188.58 -139.17 160.96 118.79 

14 0.57 1.877 7.44 24.40 283.57 63.90 -281.85 -208.01 94.90 70.04 

15 0.57 1.877 8.01 26.27 303.85 68.47 -370.92 -273.74 44.52 32.85 

16 0.57 1.877 8.58 28.15 331.88 74.79 -451.28 -333.04 47.70 35.20 

17 0.57 1.875 9.15 30.02 309.88 69.83 -315.05 -232.51 37.07 27.36 

18 0.57 1.875 9.72 31.90 286.93 64.66 -243.36 -179.60 87.62 64.66 

19 0.57 1.875 10.29 33.77 263.17 59.31 -178.84 -131.98 135.41 99.93 

20 0.57 1.875 10.87 35.65 238.74 53.80 -111.84 -82.53 196.19 144.79 

21 0.57 1.875 11.44 37.52 213.77 48.17 -102.16 -75.39 286.97 211.78 

22 0.57 1.875 12.01 39.40 190.58 42.95 -92.48 -68.25 362.47 267.50 

23 0.57 1.875 12.58 41.27 167.03 37.64 -82.80 -61.11 421.53 311.09 

24 0.57 1.875 13.15 43.15 142.73 32.16 -73.13 -53.97 463.30 341.92 

25 0.57 1.875 13.72 45.02 117.71 26.52 -63.45 -46.83 487.24 359.59 

26 0.57 1.875 14.3 46.90 102.68 23.14 -53.77 -39.69 493.54 364.23 

27 0.57 1.875 14.87 48.77 127.85 28.81 -63.33 -46.74 488.00 360.14 

28 0.57 1.875 15.44 50.65 152.30 34.32 -72.99 -53.87 464.39 342.72 

29 0.57 1.875 16.01 52.52 176.01 39.66 -82.65 -61.00 422.91 312.11 

30 0.57 1.875 16.58 54.40 198.93 44.83 -92.31 -68.13 364.09 268.70 

31 0.57 1.875 17.15 56.27 221.02 49.81 -101.97 -75.26 288.76 213.10 

32 0.57 1.875 17.72 58.15 242.24 54.59 -111.65 -82.39 198.05 146.16 

33 0.57 1.875 18.3 60.02 262.55 59.17 -178.61 -131.82 137.34 101.36 

34 0.57 1.875 18.87 61.90 285.84 64.41 -243.12 -179.42 90.38 66.70 

35 0.57 1.875 19.44 63.77 308.88 69.61 -314.79 -232.31 39.52 29.16 

36 0.57 1.875 20.01 65.65 324.39 73.10 -451.05 -332.88 47.77 35.26 

37 0.57 1.877 20.58 67.53 300.87 67.80 -370.71 -273.59 44.59 32.91 

38 0.57 1.877 21.15 69.40 276.48 62.30 -282.19 -208.25 92.69 68.40 

39 0.57 1.877 21.73 71.28 254.04 57.25 -188.65 -139.22 158.68 117.11 

40 0.57 1.877 22.3 73.16 230.42 51.93 -133.43 -98.47 217.28 160.35 

41 0.57 1.877 22.87 75.03 205.61 46.33 -113.84 -84.02 294.64 217.45 

42 0.57 1.877 23.44 76.91 179.62 40.48 -102.46 -75.62 361.28 266.63 

43 0.57 1.877 24.01 78.79 152.45 34.35 -91.08 -67.21 407.14 300.47 

44 0.57 1.877 24.59 80.66 124.10 27.97 -79.69 -58.81 430.56 317.76 

45 0.57 1.877 25.16 82.54 95.80 21.59 -68.31 -50.41 443.86 327.57 

46 0.57 1.877 25.73 84.42 107.78 24.29 -56.92 -42.01 434.33 320.53 

47 0.57 1.877 26.3 86.29 135.43 30.52 -45.54 -33.61 400.30 295.42 

48 0.57 1.877 26.87 88.17 163.51 36.85 -34.15 -25.21 340.65 251.40 

49 0.57 1.877 27.45 90.05 192.23 43.32 -22.77 -16.80 254.48 187.80 

50 0.57 1.877 28.02 91.92 222.44 50.13 -11.38 -8.40 141.09 104.12 

51 0.57 1.877 28.59 93.80 271.06 61.08 0.00 0.00 0.00 0.00 

Fuente: Elaboración Propia. 
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Tabla 60 Cortantes y momentos combinación resistencia 1-1  – FIN 

PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0 0.00 0.00 516.89 116.48 0.00 0.00 0.00 0.00 

2 0.57 1.877 0.57 1.88 447.36 100.81 -18.19 -13.42 283.56 209.26 

3 0.57 1.877 1.14 3.75 379.84 85.60 -36.37 -26.84 504.82 372.56 

4 0.57 1.877 1.72 5.63 314.58 70.89 -54.56 -40.27 660.63 487.55 

5 0.57 1.877 2.29 7.51 251.83 56.75 -72.75 -53.69 755.01 557.20 

6 0.57 1.877 2.86 9.38 199.96 45.06 -90.93 -67.11 792.53 584.89 

7 0.57 1.877 3.43 11.26 201.90 45.50 -109.12 -80.53 778.30 574.38 

8 0.57 1.877 4.00 13.14 244.83 55.17 -127.31 -93.95 717.99 529.88 

9 0.57 1.877 4.58 15.01 285.77 64.40 -145.49 -107.37 691.74 510.50 

10 0.57 1.877 5.15 16.89 324.77 73.19 -163.68 -120.80 634.58 468.32 

11 0.57 1.877 5.72 18.77 382.54 86.21 -181.87 -134.22 531.81 392.48 

12 0.57 1.877 6.29 20.64 450.06 101.42 -212.20 -156.60 390.29 288.03 

13 0.57 1.877 6.86 22.52 515.32 116.13 -353.81 -261.11 255.09 188.26 

14 0.57 1.877 7.44 24.40 578.07 130.27 -529.88 -391.05 101.28 74.75 

15 0.57 1.877 8.01 26.27 638.09 143.79 -709.59 -523.67 99.00 73.06 

16 0.57 1.877 8.58 28.15 715.91 161.33 -840.02 -619.93 106.07 78.28 

17 0.57 1.875 9.15 30.02 661.05 148.97 -575.32 -424.58 82.20 60.66 

18 0.57 1.875 9.72 31.90 604.83 136.30 -430.58 -317.77 130.81 96.54 

19 0.57 1.875 10.29 33.77 547.70 123.42 -296.46 -218.79 238.92 176.33 

20 0.57 1.875 10.87 35.65 490.11 110.45 -188.07 -138.80 388.99 287.08 

21 0.57 1.875 11.44 37.52 432.45 97.45 -171.80 -126.79 577.01 425.83 

22 0.57 1.875 12.01 39.40 375.15 84.54 -155.53 -114.78 724.13 534.41 

23 0.57 1.875 12.58 41.27 318.57 71.79 -139.25 -102.77 829.48 612.15 

24 0.57 1.875 13.15 43.15 274.34 61.82 -122.98 -90.76 893.14 659.14 

25 0.57 1.875 13.72 45.02 232.82 52.46 -106.70 -78.75 916.03 676.03 

26 0.57 1.875 14.3 46.90 190.41 42.91 -91.18 -67.29 921.69 680.21 

27 0.57 1.875 14.87 48.77 224.93 50.69 -107.59 -79.40 920.33 679.21 

28 0.57 1.875 15.44 50.65 282.06 63.56 -124.00 -91.51 877.96 647.93 

29 0.57 1.875 16.01 52.52 339.65 76.54 -140.40 -103.62 794.44 586.30 

30 0.57 1.875 16.58 54.40 397.30 89.53 -156.81 -115.73 670.55 494.87 

31 0.57 1.875 17.15 56.27 454.60 102.44 -173.22 -127.84 507.85 374.79 

32 0.57 1.875 17.72 58.15 511.19 115.20 -189.63 -139.95 311.62 229.98 

33 0.57 1.875 18.3 60.02 566.69 127.70 -329.10 -242.88 185.63 136.99 

34 0.57 1.875 18.87 61.90 620.75 139.89 -436.91 -322.44 112.21 82.81 

35 0.57 1.875 19.44 63.77 672.99 151.66 -577.87 -426.47 63.23 46.67 

36 0.57 1.875 20.01 65.65 668.74 150.70 -880.79 -650.02 81.54 60.17 
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PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

37 0.57 1.877 20.58 67.53 610.75 137.63 -692.14 -510.80 76.10 56.16 

38 0.57 1.877 21.15 69.40 550.22 123.99 -486.39 -358.96 184.11 135.88 

39 0.57 1.877 21.73 71.28 487.42 109.84 -312.14 -230.36 336.13 248.06 

40 0.57 1.877 22.3 73.16 422.61 95.24 -227.64 -168.00 456.69 337.04 

41 0.57 1.877 22.87 75.03 374.25 84.34 -195.91 -144.58 592.76 437.46 

42 0.57 1.877 23.44 76.91 329.45 74.24 -176.32 -130.12 686.35 506.53 

43 0.57 1.877 24.01 78.79 282.63 63.69 -156.73 -115.66 721.10 532.17 

44 0.57 1.877 24.59 80.66 240.66 54.23 -137.14 -101.21 739.96 546.09 

45 0.57 1.877 25.16 82.54 196.72 44.33 -117.54 -86.75 788.28 581.75 

46 0.57 1.877 25.73 84.42 219.15 49.38 -97.95 -72.29 788.19 581.69 

47 0.57 1.877 26.3 86.29 279.68 63.03 -78.36 -57.83 734.70 542.21 

48 0.57 1.877 26.87 88.17 342.49 77.18 -58.77 -43.37 635.56 469.04 

49 0.57 1.877 27.45 90.05 407.29 91.78 -39.18 -28.92 487.21 359.56 

50 0.57 1.877 28.02 91.92 473.83 106.78 -19.59 -14.46 276.35 203.94 

51 0.57 1.877 28.59 93.80 541.81 122.10 0.00 0.00 0.00 0.00 

Fuente: Elaboración Propia. 

 

Tabla 61 Cortantes y momentos combinación resistencia 1-2  – FIN 

PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

1 0.00 0 0.00 0.00 535.44 120.66 0.00 0.00 0.00 0.00 

2 0.57 1.877 0.57 1.88 475.05 107.05 -26.48 -19.54 286.46 211.41 

3 0.57 1.877 1.14 3.75 415.30 93.59 -52.97 -39.09 528.97 390.38 

4 0.57 1.877 1.72 5.63 356.40 80.31 -79.45 -58.63 714.11 527.02 

5 0.57 1.877 2.29 7.51 298.56 67.28 -105.93 -78.18 843.48 622.49 

6 0.57 1.877 2.86 9.38 242.00 54.53 -132.42 -97.72 919.14 678.32 

7 0.57 1.877 3.43 11.26 245.98 55.43 -158.90 -117.27 943.65 696.41 

8 0.57 1.877 4.00 13.14 301.81 68.01 -185.39 -136.81 922.04 680.47 

9 0.57 1.877 4.58 15.01 354.91 79.98 -211.87 -156.36 881.85 650.80 

10 0.57 1.877 5.15 16.89 405.27 91.33 -238.35 -175.90 795.26 586.90 

11 0.57 1.877 5.72 18.77 452.88 102.06 -264.84 -195.45 666.09 491.57 

12 0.57 1.877 6.29 20.64 497.74 112.17 -303.46 -223.96 510.75 376.93 

13 0.57 1.877 6.86 22.52 539.84 121.65 -394.85 -291.40 374.63 276.48 

14 0.57 1.877 7.44 24.40 579.17 130.52 -568.74 -419.73 220.88 163.01 

15 0.57 1.877 8.01 26.27 615.73 138.75 -726.77 -536.35 103.61 76.46 

16 0.57 1.877 8.58 28.15 666.23 150.13 -858.43 -633.52 111.01 81.93 
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PUNTO 
DIST  (R) DIST  (0) CORTANTE MTO - MTO + 

m ft m ft KN kips KN-m kips - ft KN-m kips - ft 

17 0.57 1.875 9.15 30.02 625.63 140.98 -599.02 -442.08 86.29 63.68 

18 0.57 1.875 9.72 31.90 582.84 131.34 -483.77 -357.02 203.94 150.51 

19 0.57 1.875 10.29 33.77 538.17 121.28 -379.13 -279.80 315.17 232.59 

20 0.57 1.875 10.87 35.65 491.94 110.86 -260.30 -192.10 454.28 335.26 

21 0.57 1.875 11.44 37.52 444.44 100.16 -237.78 -175.48 632.18 466.55 

22 0.57 1.875 12.01 39.40 401.09 90.39 -215.25 -158.86 780.58 576.07 

23 0.57 1.875 12.58 41.27 356.90 80.43 -192.73 -142.23 896.80 661.84 

24 0.57 1.875 13.15 43.15 310.95 70.07 -170.21 -125.61 978.85 722.39 

25 0.57 1.875 13.72 45.02 263.34 59.34 -147.68 -108.99 1025.46 756.79 

26 0.57 1.875 14.3 46.90 238.99 53.86 -125.16 -92.37 1037.07 765.36 

27 0.57 1.875 14.87 48.77 286.94 64.66 -147.41 -108.79 1027.22 758.09 

28 0.57 1.875 15.44 50.65 333.24 75.09 -169.89 -125.38 981.37 724.25 

29 0.57 1.875 16.01 52.52 377.79 85.14 -192.38 -141.97 900.00 664.20 

30 0.57 1.875 16.58 54.40 420.51 94.76 -214.86 -158.56 784.36 578.85 

31 0.57 1.875 17.15 56.27 461.30 103.95 -237.34 -175.16 636.34 469.62 

32 0.57 1.875 17.72 58.15 500.07 112.69 -259.86 -191.77 458.60 338.45 

33 0.57 1.875 18.3 60.02 536.72 120.95 -378.61 -279.42 319.67 235.91 

34 0.57 1.875 18.87 61.90 580.31 130.77 -483.21 -356.61 210.36 155.25 

35 0.57 1.875 19.44 63.77 623.30 140.46 -598.42 -441.64 91.98 67.88 

36 0.57 1.875 20.01 65.65 652.91 147.13 -857.90 -633.13 111.19 82.06 

37 0.57 1.877 20.58 67.53 608.79 137.19 -726.27 -535.99 103.78 76.59 

38 0.57 1.877 21.15 69.40 562.66 126.79 -569.52 -420.30 215.73 159.21 

39 0.57 1.877 21.73 71.28 521.07 117.42 -395.02 -291.52 369.34 272.57 

40 0.57 1.877 22.3 73.16 476.72 107.43 -303.61 -224.07 505.71 373.22 

41 0.57 1.877 22.87 75.03 429.61 96.81 -264.97 -195.55 661.68 488.32 

42 0.57 1.877 23.44 76.91 379.74 85.58 -238.48 -176.00 791.83 584.37 

43 0.57 1.877 24.01 78.79 327.13 73.72 -211.98 -156.44 879.68 649.20 

44 0.57 1.877 24.59 80.66 271.79 61.25 -185.48 -136.89 921.41 680.00 

45 0.57 1.877 25.16 82.54 216.55 48.80 -158.98 -117.33 945.65 697.89 

46 0.57 1.877 25.73 84.42 246.65 55.58 -132.49 -97.78 922.83 681.05 

47 0.57 1.877 26.3 86.29 300.37 67.69 -105.99 -78.22 849.07 626.61 

48 0.57 1.877 26.87 88.17 355.09 80.02 -79.49 -58.67 721.77 532.66 

49 0.57 1.877 27.45 90.05 411.31 92.69 -52.99 -39.11 538.82 397.65 

50 0.57 1.877 28.02 91.92 470.99 106.14 -26.50 -19.56 298.60 220.37 

51 0.57 1.877 28.59 93.80 573.51 129.24 0.00 0.00 0.00 0.00 

Fuente: Elaboración Propia. 
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3.5.3.4. Cálculo de momentos y cortantes con SAP2000 -  FIN 

Tabla 62 Cortantes y momentos combinación resistencia 1-1  – FIN 

TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

1 0 E-RESIST1-1 Combination Max -36.14 -8.14 0.00 0.00 

1 0.572 E-RESIST1-1 Combination Max -17.35 -3.91 291.29 214.97 

1 0 E-RESIST1-1 Combination Min -569.14 -128.26 0.00 0.00 

1 0.572 E-RESIST1-1 Combination Min -451.73 -101.80 15.30 11.29 

2 0 E-RESIST1-1 Combination Max -17.35 -3.91 291.29 214.97 

2 0.572 E-RESIST1-1 Combination Max 25.71 5.79 516.45 381.14 

2 0 E-RESIST1-1 Combination Min -451.73 -101.80 15.30 11.29 

2 0.572 E-RESIST1-1 Combination Min -385.82 -86.94 19.85 14.65 

3 0 E-RESIST1-1 Combination Max 25.71 5.79 516.45 381.14 

3 0.572 E-RESIST1-1 Combination Max 75.99 17.12 677.85 500.26 

3 0 E-RESIST1-1 Combination Min -385.82 -86.94 19.85 14.65 

3 0.572 E-RESIST1-1 Combination Min -321.76 -72.51 13.66 10.08 

4 0 E-RESIST1-1 Combination Max 75.99 17.12 677.85 500.26 

4 0.572 E-RESIST1-1 Combination Max 124.20 27.99 778.84 574.79 

4 0 E-RESIST1-1 Combination Min -321.76 -72.51 13.66 10.08 

4 0.572 E-RESIST1-1 Combination Min -259.83 -58.55 -3.29 -2.42 

5 0 E-RESIST1-1 Combination Max 124.20 27.99 778.84 574.79 

5 0.572 E-RESIST1-1 Combination Max 170.35 38.39 823.38 607.65 

5 0 E-RESIST1-1 Combination Min -259.83 -58.55 -3.29 -2.42 

5 0.572 E-RESIST1-1 Combination Min -200.30 -45.14 -30.97 -22.86 

6 0 E-RESIST1-1 Combination Max 170.35 38.39 823.38 607.65 

6 0.572 E-RESIST1-1 Combination Max 214.48 48.33 816.06 602.25 

6 0 E-RESIST1-1 Combination Min -200.30 -45.14 -30.97 -22.86 

6 0.572 E-RESIST1-1 Combination Min -143.45 -32.33 -69.41 -51.23 

7 0 E-RESIST1-1 Combination Max 214.48 48.33 816.06 602.25 

7 0.572 E-RESIST1-1 Combination Max 257.60 58.05 762.12 562.44 

7 0 E-RESIST1-1 Combination Min -143.45 -32.33 -69.41 -51.23 

7 0.572 E-RESIST1-1 Combination Min -95.09 -21.43 -118.59 -87.52 

8 0 E-RESIST1-1 Combination Max 257.60 58.05 762.12 562.44 

8 0.572 E-RESIST1-1 Combination Max 299.76 67.55 723.98 534.30 

8 0 E-RESIST1-1 Combination Min -95.09 -21.43 -118.59 -87.52 

8 0.572 E-RESIST1-1 Combination Min -54.03 -12.18 -178.53 -131.75 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

9 0 E-RESIST1-1 Combination Max 299.76 67.55 723.98 534.30 

9 0.572 E-RESIST1-1 Combination Max 345.61 77.88 689.90 509.14 

9 0 E-RESIST1-1 Combination Min -54.03 -12.18 -178.53 -131.75 

9 0.572 E-RESIST1-1 Combination Min -14.21 -3.20 -249.20 -183.91 

10 0 E-RESIST1-1 Combination Max 345.61 77.88 689.90 509.14 

10 0.572 E-RESIST1-1 Combination Max 408.84 92.13 596.75 440.40 

10 0 E-RESIST1-1 Combination Min -14.21 -3.20 -249.20 -183.91 

10 0.572 E-RESIST1-1 Combination Min 23.28 5.25 -330.63 -244.00 

11 0 E-RESIST1-1 Combination Max 408.84 92.13 596.75 440.40 

11 0.572 E-RESIST1-1 Combination Max 475.44 107.14 448.75 331.18 

11 0 E-RESIST1-1 Combination Min 23.28 5.25 -330.63 -244.00 

11 0.572 E-RESIST1-1 Combination Min 58.99 13.29 -422.80 -312.03 

12 0 E-RESIST1-1 Combination Max 475.44 107.14 448.75 331.18 

12 0.572 E-RESIST1-1 Combination Max 539.65 121.61 263.25 194.28 

12 0 E-RESIST1-1 Combination Min 58.99 13.29 -422.80 -312.03 

12 0.572 E-RESIST1-1 Combination Min 93.48 21.07 -525.72 -387.98 

13 0 E-RESIST1-1 Combination Max 539.65 121.61 263.25 194.28 

13 0.572 E-RESIST1-1 Combination Max 601.24 135.49 73.03 53.90 

13 0 E-RESIST1-1 Combination Min 93.48 21.07 -525.72 -387.98 

13 0.572 E-RESIST1-1 Combination Min 126.57 28.52 -639.39 -471.87 

14 0 E-RESIST1-1 Combination Max 601.24 135.49 73.03 53.90 

14 0.572 E-RESIST1-1 Combination Max 659.96 148.72 -111.08 -81.98 

14 0 E-RESIST1-1 Combination Min 126.57 28.52 -639.39 -471.87 

14 0.572 E-RESIST1-1 Combination Min 149.33 33.65 -770.01 -568.27 

15 0 E-RESIST1-1 Combination Max 659.96 148.72 -111.08 -81.98 

15 0.572 E-RESIST1-1 Combination Max 715.57 161.25 -233.38 -172.24 

15 0 E-RESIST1-1 Combination Min 149.33 33.65 -770.01 -568.27 

15 0.572 E-RESIST1-1 Combination Min 168.12 37.89 -977.24 -721.20 

16 0 E-RESIST1-1 Combination Max -146.04 -32.91 -233.38 -172.24 

16 0.5715 E-RESIST1-1 Combination Max -127.26 -28.68 -133.28 -98.36 

16 0 E-RESIST1-1 Combination Min -716.20 -161.40 -977.24 -721.20 

16 0.5715 E-RESIST1-1 Combination Min -661.09 -148.98 -724.41 -534.62 

17 0 E-RESIST1-1 Combination Max -127.26 -28.68 -133.28 -98.36 

17 0.5715 E-RESIST1-1 Combination Max -108.49 -24.45 47.61 35.13 

17 0 E-RESIST1-1 Combination Min -661.09 -148.98 -724.41 -534.62 

17 0.5715 E-RESIST1-1 Combination Min -605.49 -136.45 -509.42 -375.95 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

18 0 E-RESIST1-1 Combination Max -108.49 -24.45 47.61 35.13 

18 0.5715 E-RESIST1-1 Combination Max -86.38 -19.47 215.19 158.81 

18 0 E-RESIST1-1 Combination Min -605.49 -136.45 -509.42 -375.95 

18 0.5715 E-RESIST1-1 Combination Min -550.56 -124.07 -364.82 -269.24 

19 0 E-RESIST1-1 Combination Max -86.38 -19.47 215.19 158.81 

19 0.5715 E-RESIST1-1 Combination Max -51.93 -11.70 395.41 291.82 

19 0 E-RESIST1-1 Combination Min -550.56 -124.07 -364.82 -269.24 

19 0.5715 E-RESIST1-1 Combination Min -494.37 -111.41 -271.26 -200.19 

20 0 E-RESIST1-1 Combination Max -51.93 -11.70 395.41 291.82 

20 0.5715 E-RESIST1-1 Combination Max -8.06 -1.82 583.04 430.28 

20 0 E-RESIST1-1 Combination Min -494.37 -111.41 -271.26 -200.19 

20 0.5715 E-RESIST1-1 Combination Min -437.27 -98.54 -188.43 -139.06 

21 0 E-RESIST1-1 Combination Max -8.06 -1.82 583.04 430.28 

21 0.5715 E-RESIST1-1 Combination Max 35.03 7.89 732.19 540.36 

21 0 E-RESIST1-1 Combination Min -437.27 -98.54 -188.43 -139.06 

21 0.5715 E-RESIST1-1 Combination Min -379.62 -85.55 -116.33 -85.85 

22 0 E-RESIST1-1 Combination Max 35.03 7.89 732.19 540.36 

22 0.5715 E-RESIST1-1 Combination Max 77.02 17.36 841.35 620.92 

22 0 E-RESIST1-1 Combination Min -379.62 -85.55 -116.33 -85.85 

22 0.5715 E-RESIST1-1 Combination Min -323.11 -72.81 -69.55 -51.33 

23 0 E-RESIST1-1 Combination Max 77.02 17.36 841.35 620.92 

23 0.5715 E-RESIST1-1 Combination Max 117.86 26.56 915.51 675.65 

23 0 E-RESIST1-1 Combination Min -323.11 -72.81 -69.55 -51.33 

23 0.5715 E-RESIST1-1 Combination Min -268.46 -60.50 -35.32 -26.07 

24 0 E-RESIST1-1 Combination Max 117.86 26.56 915.51 675.65 

24 0.5715 E-RESIST1-1 Combination Max 158.77 35.78 954.13 704.14 

24 0 E-RESIST1-1 Combination Min -268.46 -60.50 -35.32 -26.07 

24 0.5715 E-RESIST1-1 Combination Min -220.63 -49.72 -11.82 -8.72 

25 0 E-RESIST1-1 Combination Max 158.77 35.78 954.13 704.14 

25 0.5715 E-RESIST1-1 Combination Max 201.77 45.47 951.83 702.45 

25 0 E-RESIST1-1 Combination Min -220.63 -49.72 -11.82 -8.72 

25 0.5715 E-RESIST1-1 Combination Min -177.63 -40.03 0.95 0.70 

26 0 E-RESIST1-1 Combination Max 201.77 45.47 951.83 702.45 

26 0.5715 E-RESIST1-1 Combination Max 249.56 56.24 954.03 704.07 

26 0 E-RESIST1-1 Combination Min -177.63 -40.03 0.95 0.70 

26 0.5715 E-RESIST1-1 Combination Min -136.71 -30.81 -11.82 -8.72 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

27 0 E-RESIST1-1 Combination Max 249.56 56.24 954.03 704.07 

27 0.5715 E-RESIST1-1 Combination Max 304.21 68.55 915.44 675.60 

27 0 E-RESIST1-1 Combination Min -136.71 -30.81 -11.82 -8.72 

27 0.5715 E-RESIST1-1 Combination Min -95.87 -21.60 -35.32 -26.07 

28 0 E-RESIST1-1 Combination Max 304.21 68.55 915.44 675.60 

28 0.5715 E-RESIST1-1 Combination Max 360.72 81.29 841.28 620.86 

28 0 E-RESIST1-1 Combination Min -95.87 -21.60 -35.32 -26.07 

28 0.5715 E-RESIST1-1 Combination Min -53.89 -12.14 -69.56 -51.33 

29 0 E-RESIST1-1 Combination Max 360.72 81.29 841.28 620.86 

29 0.5715 E-RESIST1-1 Combination Max 418.36 94.28 732.15 540.33 

29 0 E-RESIST1-1 Combination Min -53.89 -12.14 -69.56 -51.33 

29 0.5715 E-RESIST1-1 Combination Min -10.80 -2.43 -116.33 -85.85 

30 0 E-RESIST1-1 Combination Max 418.36 94.28 732.15 540.33 

30 0.5715 E-RESIST1-1 Combination Max 475.46 107.15 583.02 430.27 

30 0 E-RESIST1-1 Combination Min -10.80 -2.43 -116.33 -85.85 

30 0.5715 E-RESIST1-1 Combination Min 33.10 7.46 -188.43 -139.06 

31 0 E-RESIST1-1 Combination Max 475.46 107.15 583.02 430.27 

31 0.5715 E-RESIST1-1 Combination Max 531.66 119.81 395.42 291.82 

31 0 E-RESIST1-1 Combination Min 33.10 7.46 -188.43 -139.06 

31 0.5715 E-RESIST1-1 Combination Min 67.55 15.22 -271.26 -200.19 

32 0 E-RESIST1-1 Combination Max 531.66 119.81 395.42 291.82 

32 0.5715 E-RESIST1-1 Combination Max 586.60 132.19 215.24 158.85 

32 0 E-RESIST1-1 Combination Min 67.55 15.22 -271.26 -200.19 

32 0.5715 E-RESIST1-1 Combination Min 89.72 20.22 -364.82 -269.24 

33 0 E-RESIST1-1 Combination Max 586.60 132.19 215.24 158.85 

33 0.5715 E-RESIST1-1 Combination Max 642.18 144.72 47.65 35.16 

33 0 E-RESIST1-1 Combination Min 89.72 20.22 -364.82 -269.24 

33 0.5715 E-RESIST1-1 Combination Min 108.49 24.45 -509.40 -375.94 

34 0 E-RESIST1-1 Combination Max 642.18 144.72 47.65 35.16 

34 0.5715 E-RESIST1-1 Combination Max 697.30 157.14 -133.27 -98.35 

34 0 E-RESIST1-1 Combination Min 108.49 24.45 -509.40 -375.94 

34 0.5715 E-RESIST1-1 Combination Min 127.26 28.68 -724.40 -534.61 

35 0 E-RESIST1-1 Combination Max 697.30 157.14 -133.27 -98.35 

35 0.5715 E-RESIST1-1 Combination Max 750.65 169.16 -233.39 -172.24 

35 0 E-RESIST1-1 Combination Min 127.26 28.68 -724.40 -534.61 

35 0.5715 E-RESIST1-1 Combination Min 146.04 32.91 -977.21 -721.18 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

36 0 E-RESIST1-1 Combination Max -168.12 -37.89 -233.39 -172.24 

36 0.572 E-RESIST1-1 Combination Max -145.40 -32.77 -111.17 -82.04 

36 0 E-RESIST1-1 Combination Min -678.88 -152.99 -977.21 -721.18 

36 0.572 E-RESIST1-1 Combination Min -620.17 -139.76 -770.01 -568.27 

37 0 E-RESIST1-1 Combination Max -145.40 -32.77 -111.17 -82.04 

37 0.572 E-RESIST1-1 Combination Max -112.32 -25.31 72.94 53.83 

37 0 E-RESIST1-1 Combination Min -620.17 -139.76 -770.01 -568.27 

37 0.572 E-RESIST1-1 Combination Min -558.60 -125.88 -639.40 -471.88 

38 0 E-RESIST1-1 Combination Max -112.32 -25.31 72.94 53.83 

38 0.572 E-RESIST1-1 Combination Max -77.84 -17.54 263.19 194.24 

38 0 E-RESIST1-1 Combination Min -558.60 -125.88 -639.40 -471.88 

38 0.572 E-RESIST1-1 Combination Min -494.39 -111.41 -525.73 -387.99 

39 0 E-RESIST1-1 Combination Max -77.84 -17.54 263.19 194.24 

39 0.572 E-RESIST1-1 Combination Max -42.13 -9.49 448.75 331.18 

39 0 E-RESIST1-1 Combination Min -494.39 -111.41 -525.73 -387.99 

39 0.572 E-RESIST1-1 Combination Min -427.80 -96.41 -422.81 -312.04 

40 0 E-RESIST1-1 Combination Max -42.13 -9.49 448.75 331.18 

40 0.572 E-RESIST1-1 Combination Max -4.66 -1.05 596.81 440.44 

40 0 E-RESIST1-1 Combination Min -427.80 -96.41 -422.81 -312.04 

40 0.572 E-RESIST1-1 Combination Min -364.50 -82.14 -330.64 -244.01 

41 0 E-RESIST1-1 Combination Max -4.66 -1.05 596.81 440.44 

41 0.572 E-RESIST1-1 Combination Max 35.17 7.92 690.01 509.23 

41 0 E-RESIST1-1 Combination Min -364.50 -82.14 -330.64 -244.01 

41 0.572 E-RESIST1-1 Combination Min -318.63 -71.80 -249.21 -183.92 

42 0 E-RESIST1-1 Combination Max 35.17 7.92 690.01 509.23 

42 0.572 E-RESIST1-1 Combination Max 76.22 17.18 724.18 534.44 

42 0 E-RESIST1-1 Combination Min -318.63 -71.80 -249.21 -183.92 

42 0.572 E-RESIST1-1 Combination Min -276.47 -62.30 -178.54 -131.76 

43 0 E-RESIST1-1 Combination Max 76.22 17.18 724.18 534.44 

43 0.572 E-RESIST1-1 Combination Max 124.53 28.06 761.93 562.30 

43 0 E-RESIST1-1 Combination Min -276.47 -62.30 -178.54 -131.76 

43 0.572 E-RESIST1-1 Combination Min -233.36 -52.59 -118.60 -87.53 

44 0 E-RESIST1-1 Combination Max 124.53 28.06 761.93 562.30 

44 0.572 E-RESIST1-1 Combination Max 181.37 40.87 815.92 602.15 

44 0 E-RESIST1-1 Combination Min -233.36 -52.59 -118.60 -87.53 

44 0.572 E-RESIST1-1 Combination Min -189.23 -42.64 -69.42 -51.23 



 
 

196 
 
  

TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m Kips-ft  

45 0 E-RESIST1-1 Combination Max 181.37 40.87 815.92 602.15 

45 0.572 E-RESIST1-1 Combination Max 240.89 54.29 823.29 607.59 

45 0 E-RESIST1-1 Combination Min -189.23 -42.64 -69.42 -51.23 

45 0.572 E-RESIST1-1 Combination Min -143.08 -32.24 -30.98 -22.86 

46 0 E-RESIST1-1 Combination Max 240.89 54.29 823.29 607.59 

46 0.572 E-RESIST1-1 Combination Max 302.82 68.24 778.82 574.77 

46 0 E-RESIST1-1 Combination Min -143.08 -32.24 -30.98 -22.86 

46 0.572 E-RESIST1-1 Combination Min -94.89 -21.38 -3.29 -2.43 

47 0 E-RESIST1-1 Combination Max 302.82 68.24 778.82 574.77 

47 0.572 E-RESIST1-1 Combination Max 366.87 82.67 677.91 500.30 

47 0 E-RESIST1-1 Combination Min -94.89 -21.38 -3.29 -2.43 

47 0.572 E-RESIST1-1 Combination Min -44.61 -10.05 13.65 10.08 

48 0 E-RESIST1-1 Combination Max 366.87 82.67 677.91 500.30 

48 0.572 E-RESIST1-1 Combination Max 432.77 97.53 516.59 381.24 

48 0 E-RESIST1-1 Combination Min -44.61 -10.05 13.65 10.08 

48 0.572 E-RESIST1-1 Combination Min -1.44 -0.32 19.85 14.65 

49 0 E-RESIST1-1 Combination Max 432.77 97.53 516.59 381.24 

49 0.572 E-RESIST1-1 Combination Max 500.26 112.73 291.52 215.14 

49 0 E-RESIST1-1 Combination Min -1.44 -0.32 19.85 14.65 

49 0.572 E-RESIST1-1 Combination Min 17.35 3.91 15.30 11.29 

50 0 E-RESIST1-1 Combination Max 500.26 112.73 291.52 215.14 

50 0.572 E-RESIST1-1 Combination Max 569.14 128.26 0.00 0.00 

50 0 E-RESIST1-1 Combination Min 17.35 3.91 15.30 11.29 

50 0.572 E-RESIST1-1 Combination Min 36.14 8.14 0.00 0.00 

Fuente: Elaboración Propia. 

 

Tabla 63 Cortantes y momentos combinación resistencia 1-2  – FIN 

TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

1 0 E-RESIST1-2 Combination Max -40.7 -9.2 0.0 0.0 

1 0.572 E-RESIST1-2 Combination Max -8.8 -2.0 298.3 220.2 

1 0 E-RESIST1-2 Combination Min -573.4 -129.2 0.0 0.0 

1 0.572 E-RESIST1-2 Combination Min -470.9 -106.1 17.9 13.2 

2 0 E-RESIST1-2 Combination Max -8.8 -2.0 298.3 220.2 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

2 0.572 E-RESIST1-2 Combination Max 29.0 6.5 538.5 397.4 

2 0 E-RESIST1-2 Combination Min -470.9 -106.1 17.9 13.2 

2 0.572 E-RESIST1-2 Combination Min -411.1 -92.7 25.0 18.5 

3 0 E-RESIST1-2 Combination Max 29.0 6.5 538.5 397.4 

3 0.572 E-RESIST1-2 Combination Max 83.2 18.7 721.4 532.4 

3 0 E-RESIST1-2 Combination Min -411.1 -92.7 25.0 18.5 

3 0.572 E-RESIST1-2 Combination Min -352.2 -79.4 21.4 15.8 

4 0 E-RESIST1-2 Combination Max 83.2 18.7 721.4 532.4 

4 0.572 E-RESIST1-2 Combination Max 139.6 31.5 848.6 626.3 

4 0 E-RESIST1-2 Combination Min -352.2 -79.4 21.4 15.8 

4 0.572 E-RESIST1-2 Combination Min -294.4 -66.3 7.1 5.2 

5 0 E-RESIST1-2 Combination Max 139.6 31.5 848.6 626.3 

5 0.572 E-RESIST1-2 Combination Max 195.4 44.0 922.3 680.6 

5 0 E-RESIST1-2 Combination Min -294.4 -66.3 7.1 5.2 

5 0.572 E-RESIST1-2 Combination Min -237.8 -53.6 -18.0 -13.3 

6 0 E-RESIST1-2 Combination Max 195.4 44.0 922.3 680.6 

6 0.572 E-RESIST1-2 Combination Max 250.5 56.4 944.9 697.4 

6 0 E-RESIST1-2 Combination Min -237.8 -53.6 -18.0 -13.3 

6 0.572 E-RESIST1-2 Combination Min -182.8 -41.2 -53.9 -39.8 

7 0 E-RESIST1-2 Combination Max 250.5 56.4 944.9 697.4 

7 0.572 E-RESIST1-2 Combination Max 304.6 68.6 920.7 679.5 

7 0 E-RESIST1-2 Combination Min -182.8 -41.2 -53.9 -39.8 

7 0.572 E-RESIST1-2 Combination Min -129.5 -29.2 -100.5 -74.2 

8 0 E-RESIST1-2 Combination Max 304.6 68.6 920.7 679.5 

8 0.572 E-RESIST1-2 Combination Max 357.5 80.6 880.8 650.0 

8 0 E-RESIST1-2 Combination Min -129.5 -29.2 -100.5 -74.2 

8 0.572 E-RESIST1-2 Combination Min -78.1 -17.6 -157.8 -116.5 

9 0 E-RESIST1-2 Combination Max 357.5 80.6 880.8 650.0 

9 0.572 E-RESIST1-2 Combination Max 407.8 91.9 794.3 586.2 

9 0 E-RESIST1-2 Combination Min -78.1 -17.6 -157.8 -116.5 

9 0.572 E-RESIST1-2 Combination Min -28.9 -6.5 -225.9 -166.7 

10 0 E-RESIST1-2 Combination Max 407.8 91.9 794.3 586.2 

10 0.572 E-RESIST1-2 Combination Max 455.4 102.6 665.2 490.9 

10 0 E-RESIST1-2 Combination Min -28.9 -6.5 -225.9 -166.7 

10 0.572 E-RESIST1-2 Combination Min 17.9 4.0 -304.8 -224.9 

11 0 E-RESIST1-2 Combination Max 455.4 102.6 665.2 490.9 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

11 0.572 E-RESIST1-2 Combination Max 500.3 112.7 497.5 367.2 

11 0 E-RESIST1-2 Combination Min 17.9 4.0 -304.8 -224.9 

11 0.572 E-RESIST1-2 Combination Min 62.2 14.0 -394.3 -291.0 

12 0 E-RESIST1-2 Combination Max 500.3 112.7 497.5 367.2 

12 0.572 E-RESIST1-2 Combination Max 542.4 122.2 296.1 218.5 

12 0 E-RESIST1-2 Combination Min 62.2 14.0 -394.3 -291.0 

12 0.572 E-RESIST1-2 Combination Min 98.0 22.1 -494.7 -365.1 

13 0 E-RESIST1-2 Combination Max 542.4 122.2 296.1 218.5 

13 0.572 E-RESIST1-2 Combination Max 587.9 132.5 66.2 48.9 

13 0 E-RESIST1-2 Combination Min 98.0 22.1 -494.7 -365.1 

13 0.572 E-RESIST1-2 Combination Min 125.0 28.2 -618.1 -456.2 

14 0 E-RESIST1-2 Combination Max 587.9 132.5 66.2 48.9 

14 0.572 E-RESIST1-2 Combination Max 632.5 142.5 -98.4 -72.6 

14 0 E-RESIST1-2 Combination Min 125.0 28.2 -618.1 -456.2 

14 0.572 E-RESIST1-2 Combination Min 148.8 33.5 -865.2 -638.5 

15 0 E-RESIST1-2 Combination Max 632.5 142.5 -98.4 -72.6 

15 0.572 E-RESIST1-2 Combination Max 674.4 152.0 -228.7 -168.8 

15 0 E-RESIST1-2 Combination Min 148.8 33.5 -865.2 -638.5 

15 0.572 E-RESIST1-2 Combination Min 167.6 37.8 -1143.8 -844.1 

16 0 E-RESIST1-2 Combination Max -144.2 -32.5 -228.7 -168.8 

16 0.5715 E-RESIST1-2 Combination Max -123.3 -27.8 -98.7 -72.8 

16 0 E-RESIST1-2 Combination Min -665.2 -149.9 -1143.8 -844.1 

16 0.5715 E-RESIST1-2 Combination Min -624.1 -140.6 -871.8 -643.4 

17 0 E-RESIST1-2 Combination Max -123.3 -27.8 -98.7 -72.8 

17 0.5715 E-RESIST1-2 Combination Max -94.4 -21.3 63.3 46.7 

17 0 E-RESIST1-2 Combination Min -624.1 -140.6 -871.8 -643.4 

17 0.5715 E-RESIST1-2 Combination Min -580.9 -130.9 -623.8 -460.4 

18 0 E-RESIST1-2 Combination Max -94.4 -21.3 63.3 46.7 

18 0.5715 E-RESIST1-2 Combination Max -60.4 -13.6 253.5 187.1 

18 0 E-RESIST1-2 Combination Min -580.9 -130.9 -623.8 -460.4 

18 0.5715 E-RESIST1-2 Combination Min -535.9 -120.8 -417.0 -307.8 

19 0 E-RESIST1-2 Combination Max -60.4 -13.6 253.5 187.1 

19 0.5715 E-RESIST1-2 Combination Max -20.4 -4.6 457.7 337.8 

19 0 E-RESIST1-2 Combination Min -535.9 -120.8 -417.0 -307.8 

19 0.5715 E-RESIST1-2 Combination Min -489.4 -110.3 -283.5 -209.3 

20 0 E-RESIST1-2 Combination Max -20.4 -4.6 457.7 337.8 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

20 0.5715 E-RESIST1-2 Combination Max 20.2 4.5 635.8 469.2 

20 0 E-RESIST1-2 Combination Min -489.4 -110.3 -283.5 -209.3 

20 0.5715 E-RESIST1-2 Combination Min -441.6 -99.5 -199.6 -147.3 

21 0 E-RESIST1-2 Combination Max 20.2 4.5 635.8 469.2 

21 0.5715 E-RESIST1-2 Combination Max 62.4 14.1 784.1 578.6 

21 0 E-RESIST1-2 Combination Min -441.6 -99.5 -199.6 -147.3 

21 0.5715 E-RESIST1-2 Combination Min -398.7 -89.8 -126.5 -93.3 

22 0 E-RESIST1-2 Combination Max 62.4 14.1 784.1 578.6 

22 0.5715 E-RESIST1-2 Combination Max 106.0 23.9 899.9 664.1 

22 0 E-RESIST1-2 Combination Min -398.7 -89.8 -126.5 -93.3 

22 0.5715 E-RESIST1-2 Combination Min -354.2 -79.8 -64.0 -47.3 

23 0 E-RESIST1-2 Combination Max 106.0 23.9 899.9 664.1 

23 0.5715 E-RESIST1-2 Combination Max 150.7 34.0 981.3 724.2 

23 0 E-RESIST1-2 Combination Min -354.2 -79.8 -64.0 -47.3 

23 0.5715 E-RESIST1-2 Combination Min -307.9 -69.4 -12.3 -9.1 

24 0 E-RESIST1-2 Combination Max 150.7 34.0 981.3 724.2 

24 0.5715 E-RESIST1-2 Combination Max 196.4 44.2 1027.2 758.0 

24 0 E-RESIST1-2 Combination Min -307.9 -69.4 -12.3 -9.1 

24 0.5715 E-RESIST1-2 Combination Min -261.4 -58.9 28.6 21.1 

25 0 E-RESIST1-2 Combination Max 196.4 44.2 1027.2 758.0 

25 0.5715 E-RESIST1-2 Combination Max 242.5 54.7 1036.9 765.3 

25 0 E-RESIST1-2 Combination Min -261.4 -58.9 28.6 21.1 

25 0.5715 E-RESIST1-2 Combination Min -215.2 -48.5 58.9 43.5 

26 0 E-RESIST1-2 Combination Max 242.5 54.7 1036.9 765.3 

26 0.5715 E-RESIST1-2 Combination Max 289.0 65.1 1027.0 757.9 

26 0 E-RESIST1-2 Combination Min -215.2 -48.5 58.9 43.5 

26 0.5715 E-RESIST1-2 Combination Min -169.6 -38.2 28.6 21.1 

27 0 E-RESIST1-2 Combination Max 289.0 65.1 1027.0 757.9 

27 0.5715 E-RESIST1-2 Combination Max 335.3 75.6 981.1 724.1 

27 0 E-RESIST1-2 Combination Min -169.6 -38.2 28.6 21.1 

27 0.5715 E-RESIST1-2 Combination Min -124.8 -28.1 -12.3 -9.1 

28 0 E-RESIST1-2 Combination Max 335.3 75.6 981.1 724.1 

28 0.5715 E-RESIST1-2 Combination Max 379.8 85.6 899.7 664.0 

28 0 E-RESIST1-2 Combination Min -124.8 -28.1 -12.3 -9.1 

28 0.5715 E-RESIST1-2 Combination Min -81.2 -18.3 -64.0 -47.3 

29 0 E-RESIST1-2 Combination Max 379.8 85.6 899.7 664.0 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

29 0.5715 E-RESIST1-2 Combination Max 422.7 95.3 783.9 578.5 

29 0 E-RESIST1-2 Combination Min -81.2 -18.3 -64.0 -47.3 

29 0.5715 E-RESIST1-2 Combination Min -39.0 -8.8 -126.5 -93.3 

30 0 E-RESIST1-2 Combination Max 422.7 95.3 783.9 578.5 

30 0.5715 E-RESIST1-2 Combination Max 470.5 106.0 635.7 469.1 

30 0 E-RESIST1-2 Combination Min -39.0 -8.8 -126.5 -93.3 

30 0.5715 E-RESIST1-2 Combination Min 1.5 0.3 -199.6 -147.3 

31 0 E-RESIST1-2 Combination Max 470.5 106.0 635.7 469.1 

31 0.5715 E-RESIST1-2 Combination Max 517.1 116.5 457.6 337.7 

31 0 E-RESIST1-2 Combination Min 1.5 0.3 -199.6 -147.3 

31 0.5715 E-RESIST1-2 Combination Min 41.5 9.4 -283.5 -209.2 

32 0 E-RESIST1-2 Combination Max 517.1 116.5 457.6 337.7 

32 0.5715 E-RESIST1-2 Combination Max 562.1 126.7 253.4 187.0 

32 0 E-RESIST1-2 Combination Min 41.5 9.4 -283.5 -209.2 

32 0.5715 E-RESIST1-2 Combination Min 75.6 17.0 -417.0 -307.8 

33 0 E-RESIST1-2 Combination Max 562.1 126.7 253.4 187.0 

33 0.5715 E-RESIST1-2 Combination Max 605.3 136.4 63.2 46.6 

33 0 E-RESIST1-2 Combination Min 75.6 17.0 -417.0 -307.8 

33 0.5715 E-RESIST1-2 Combination Min 104.5 23.5 -623.8 -460.3 

34 0 E-RESIST1-2 Combination Max 605.3 136.4 63.2 46.6 

34 0.5715 E-RESIST1-2 Combination Max 646.3 145.6 -98.7 -72.8 

34 0 E-RESIST1-2 Combination Min 104.5 23.5 -623.8 -460.3 

34 0.5715 E-RESIST1-2 Combination Min 125.4 28.3 -871.8 -643.4 

35 0 E-RESIST1-2 Combination Max 646.3 145.6 -98.7 -72.8 

35 0.5715 E-RESIST1-2 Combination Max 686.0 154.6 -228.7 -168.8 

35 0 E-RESIST1-2 Combination Min 125.4 28.3 -871.8 -643.4 

35 0.5715 E-RESIST1-2 Combination Min 144.2 32.5 -1143.8 -844.1 

36 0 E-RESIST1-2 Combination Max -167.6 -37.8 -228.7 -168.8 

36 0.572 E-RESIST1-2 Combination Max -143.8 -32.4 -98.4 -72.6 

36 0 E-RESIST1-2 Combination Min -651.4 -146.8 -1143.8 -844.1 

36 0.572 E-RESIST1-2 Combination Min -606.8 -136.7 -865.2 -638.5 

37 0 E-RESIST1-2 Combination Max -143.8 -32.4 -98.4 -72.6 

37 0.572 E-RESIST1-2 Combination Max -116.8 -26.3 66.3 48.9 

37 0 E-RESIST1-2 Combination Min -606.8 -136.7 -865.2 -638.5 

37 0.572 E-RESIST1-2 Combination Min -561.3 -126.5 -618.1 -456.2 

38 0 E-RESIST1-2 Combination Max -116.8 -26.3 66.3 48.9 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

38 0.572 E-RESIST1-2 Combination Max -81.1 -18.3 296.2 218.6 

38 0 E-RESIST1-2 Combination Min -561.3 -126.5 -618.1 -456.2 

38 0.572 E-RESIST1-2 Combination Min -519.2 -117.0 -494.7 -365.1 

39 0 E-RESIST1-2 Combination Max -81.1 -18.3 296.2 218.6 

39 0.572 E-RESIST1-2 Combination Max -36.8 -8.3 497.6 367.2 

39 0 E-RESIST1-2 Combination Min -519.2 -117.0 -494.7 -365.1 

39 0.572 E-RESIST1-2 Combination Min -474.3 -106.9 -394.3 -291.0 

40 0 E-RESIST1-2 Combination Max -36.8 -8.3 497.6 367.2 

40 0.572 E-RESIST1-2 Combination Max 10.0 2.3 665.3 491.0 

40 0 E-RESIST1-2 Combination Min -474.3 -106.9 -394.3 -291.0 

40 0.572 E-RESIST1-2 Combination Min -426.7 -96.2 -304.7 -224.9 

41 0 E-RESIST1-2 Combination Max 10.0 2.3 665.3 491.0 

41 0.572 E-RESIST1-2 Combination Max 59.2 13.3 794.5 586.3 

41 0 E-RESIST1-2 Combination Min -426.7 -96.2 -304.7 -224.9 

41 0.572 E-RESIST1-2 Combination Min -376.4 -84.8 -225.9 -166.7 

42 0 E-RESIST1-2 Combination Max 59.2 13.3 794.5 586.3 

42 0.572 E-RESIST1-2 Combination Max 110.6 24.9 881.0 650.2 

42 0 E-RESIST1-2 Combination Min -376.4 -84.8 -225.9 -166.7 

42 0.572 E-RESIST1-2 Combination Min -323.5 -72.9 -157.8 -116.5 

43 0 E-RESIST1-2 Combination Max 110.6 24.9 881.0 650.2 

43 0.572 E-RESIST1-2 Combination Max 163.9 36.9 921.0 679.7 

43 0 E-RESIST1-2 Combination Min -323.5 -72.9 -157.8 -116.5 

43 0.572 E-RESIST1-2 Combination Min -269.4 -60.7 -100.5 -74.1 

44 0 E-RESIST1-2 Combination Max 163.9 36.9 921.0 679.7 

44 0.572 E-RESIST1-2 Combination Max 218.9 49.3 944.8 697.2 

44 0 E-RESIST1-2 Combination Min -269.4 -60.7 -100.5 -74.1 

44 0.572 E-RESIST1-2 Combination Min -214.3 -48.3 -53.9 -39.8 

45 0 E-RESIST1-2 Combination Max 218.9 49.3 944.8 697.2 

45 0.572 E-RESIST1-2 Combination Max 275.5 62.1 922.1 680.5 

45 0 E-RESIST1-2 Combination Min -214.3 -48.3 -53.9 -39.8 

45 0.572 E-RESIST1-2 Combination Min -158.5 -35.7 -18.0 -13.3 

46 0 E-RESIST1-2 Combination Max 275.5 62.1 922.1 680.5 

46 0.572 E-RESIST1-2 Combination Max 333.3 75.1 848.6 626.2 

46 0 E-RESIST1-2 Combination Min -158.5 -35.7 -18.0 -13.3 

46 0.572 E-RESIST1-2 Combination Min -102.1 -23.0 7.1 5.2 

47 0 E-RESIST1-2 Combination Max 333.3 75.1 848.6 626.2 
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TABLE:  Element Forces - Frames           

Frame Station OutputCase CaseType StepType V2 M3 

Text m Text Text Text KN kips KN-m kips - ft 

47 0.572 E-RESIST1-2 Combination Max 392.2 88.4 721.4 532.4 

47 0 E-RESIST1-2 Combination Min -102.1 -23.0 7.1 5.2 

47 0.572 E-RESIST1-2 Combination Min -47.9 -10.8 21.4 15.8 

48 0 E-RESIST1-2 Combination Max 392.2 88.4 721.4 532.4 

48 0.572 E-RESIST1-2 Combination Max 452.0 101.9 538.6 397.5 

48 0 E-RESIST1-2 Combination Min -47.9 -10.8 21.4 15.8 

48 0.572 E-RESIST1-2 Combination Min -10.0 -2.3 25.0 18.5 

49 0 E-RESIST1-2 Combination Max 452.0 101.9 538.6 397.5 

49 0.572 E-RESIST1-2 Combination Max 512.5 115.5 298.5 220.3 

49 0 E-RESIST1-2 Combination Min -10.0 -2.3 25.0 18.5 

49 0.572 E-RESIST1-2 Combination Min 21.9 4.9 17.9 13.2 

50 0 E-RESIST1-2 Combination Max 512.5 115.5 298.5 220.3 

50 0.572 E-RESIST1-2 Combination Max 573.4 129.2 0.0 0.0 

50 0 E-RESIST1-2 Combination Min 21.9 4.9 17.9 13.2 

50 0.572 E-RESIST1-2 Combination Min 40.7 9.2 0.0 0.0 

Fuente: Elaboración Propia. 

 

3.5.3.5. Comparación resultados obtenidos con Líneas Vs 

SAP2000 –FIN 

 

Figura 99 Diagrama de cortante  combinación resistencia 1-1  Línea vs 
SAP2000  

Fuente: Elaboración Propia. 
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Figura 100 Diagrama de momentos  combinación resistencia 1-1  Línea vs 
SAP2000  

Fuente: Elaboración Propia. 
 
 

 

Figura 101 Diagrama de cortante  combinación resistencia 1-2  Línea vs 
SAP2000  

Fuente: Elaboración Propia. 
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Figura 102 Diagrama de momentos  combinación resistencia 1-2  Línea vs 
SAP2000  

Fuente: Elaboración Propia. 
 
 
3.5.3.6. Refuerzo suministrado a franja interna  – FIN 

En la Figura 103 a Figura 109 se presenta el refuerzo suministrado a la 

franja interna, de acuerdo con los planos de diseño y los cortes que se 

indican en la Figura 71. 

 

Figura 103 Refuerzo suministrado corte 1-1 – FIN 
Fuente: Elaboración Propia. 

 

-1000.0

-800.0

-600.0

-400.0

-200.0

0.0

200.0

400.0

600.0

800.0

1000.0

0.
00

3.
75

7.
51

11
.2

6
15

.0
1

18
.7

7
22

.5
2

26
.2

7
30

.0
2

33
.7

7
37

.5
2

41
.2

7
45

.0
2

48
.7

7
52

.5
2

56
.2

7
60

.0
2

63
.7

7
67

.5
3

71
.2

8
75

.0
3

78
.7

9
82

.5
4

86
.2

9
90

.0
5

93
.8

0

M
o

m
e

n
to

 (
k
ip

-f
t)

 

Long (ft) 
SAP + Linea +
Linea - SAP -



 
 

205 
 
  

 

Figura 104 Refuerzo suministrado corte 1’-1’ – FIN 
Fuente: Elaboración Propia. 

 

 

Figura 105 Refuerzo suministrado corte 2-2 – FIN 
Fuente: Elaboración Propia. 

 

 

Figura 106 Refuerzo suministrado corte 3-3 – FIN 
Fuente: Elaboración Propia. 
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Figura 107 Refuerzo suministrado corte 4-4 – FIN 
Fuente: Elaboración Propia. 

 

 

Figura 108 Refuerzo suministrado corte 5-5 – FIN 
Fuente: Elaboración Propia. 

 

 

Figura 109 Refuerzo suministrado corte 6-6 – FIN 
Fuente: Elaboración Propia. 

 

3.5.3.7. Momento  “Mn” y cortante resistente “Vn” -FIN 

Los momentos y cortantes resistentes se calcularon de acuerdo a la 

geometría de la franja interior, especificaciones de materiales y refuerzo 
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suministrado, empleando  las ecuaciones que se presentan  en los 

numerales 1.6.8 y 1.6.9 de este documento.   

Los momentos resistentes de la franja interior se calcularon en los cortes 

que se presentan en la Figura 71, esto para tener en cuenta traslapos y 

distribución de refuerzo.  

Dado que el corte 1-1 se localiza en la  zona del apoyo, se debe afectar el 

valor de la resistencia  a fluencia del acero de refuerzo, en la zona donde 

se desarrolla la longitud de anclaje de las barras de acero. A continuación 

se presentan los cálculos. 

 

 

 

 

Resistencia nominal a flexión Mn + corte 1-1 -FIN 

Lon-d= 0.67m = 2.8 ft Longitud de desarro llo  barras

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
fy= 367.9 Mpa Afectada

Es= 2E+07 Mpa
Geometría viga
b 3.90m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 26
As= 133cm2 Área to tal de refuerzo para flexión

ρ = 0.0085 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 11 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1526 kN-m/m = 2067.15 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 6
As= 38cm2 Área to tal de refuerzo para flexión

ρ = 0.00243 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 3 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 484 kN-m/m = 656.001 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 1a-1a -FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 26
As= 133cm2 Área total de refuerzo para flexión

ρ = 0.01842 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 26 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1353 kN-m/m = 1833.76 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 12
As= 76cm2 Área total de refuerzo para flexión

ρ = 0.01055 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 15 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 935 kN-m/m = 1266.52 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 2-2 -FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 13
As= 66cm2 Área total de refuerzo para flexión

ρ = 0.00921 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 13 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 840 kN-m/m = 1137.61 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 13
As= 82cm2 Área total de refuerzo para flexión

ρ = 0.01143 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 16 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 993 kN-m/m = 1345.9 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 3-3 -FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 12
As= 61cm2 Área total de refuerzo para flexión

ρ = 0.0085 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 12 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 787 kN-m/m = 1065.78 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 26
As= 165cm2 Área total de refuerzo para flexión

ρ = 0.02286 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 32 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1485 kN-m/m = 2011.72 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 4-4 -FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 6
As= 31cm2 Área total de refuerzo para flexión

ρ = 0.00425 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 6 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 428 kN-m/m = 579.907 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 26
As= 165cm2 Área total de refuerzo para flexión

ρ = 0.02286 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 32 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1485 kN-m/m = 2011.72 kips -ft/ft
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Resistencia nominal a flexión Mn + corte 5-5-FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 13
As= 66cm2 Área total de refuerzo para flexión

ρ = 0.00921 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 13 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 840 kN-m/m = 1137.61 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 26
As= 165cm2 Área total de refuerzo para flexión

ρ = 0.02286 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 32 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1485 kN-m/m = 2011.72 kips -ft/ft
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Según la norma, la resistencia a cortante de la sección se debe calcular  

con el momento y cortante actuante en el punto en estudio, por tal razón a 

continuación se presenta los cálculos para los  punto 1 el cálculo en los 

demás puntos se presentan en se presentan en el Anexo 5 

 

 

 

 

 

 

 

 

Resistencia nominal a flexión Mn + corte 6-6-FIN 

Materiales
f 'c= 14 Mpa
fy= 420 Mpa
Es= 2E+07 Mpa
Geometría viga
b 1.80m
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 8 Diámetro de refuerzo para flexión

As = 5.1cm2
No Barr= 26
As= 133cm2 Área total de refuerzo para flexión

ρ = 0.01842 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 26 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1353 kN-m/m = 1833.76 kips -ft/ft

Resistencia nominal a flexión  - momento negativo

Geometría viga
t= 0.46m = 1.5 ft

rec= 0.06
d+= 0.40m = 1.3 ft

Ref-prin= # 9 Diámetro de refuerzo para flexión

As = 6.3cm2
No Barr= 26
As= 165cm2 Área total de refuerzo para flexión

ρ = 0.02286 Cuantía de refuerzo a flexión

a= ρ*d*fy / .85 * f'c
a= 32 cm
Mn= φ*As*fy*(d-a/2) 5.7.3.2 AASTHO - Resistencia a flexión φ = 0.9 5.5.4.2 AASTHO

Mn= 1485 kN-m/m = 2011.72 kips -ft/ft
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3.5.3.8. Índices de sobre esfuerzo por momentos  y cortantes – 

FIN 

La franja interna presenta el mismo espesor que la franja externa, por lo 

tato cumple con lo que el espesor mínimo recomendado en la norma.  

Los índices de sobre esfuerzo de la franja  interna se presentan de la 

misma forma que la franja externa; en tablas y representación gráfica.  

Tabla 64 Índices de sobre esfuerzo por corte combinación servicio 1-1  
Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -269.34 -60.70 1750.30 394.43 15% 

2 0.57 1.88 -214.30 -48.29 1628.98 367.09 13% 

3 1.14 3.75 -181.38 -40.87 1532.16 345.27 12% 

4 1.72 5.63 -149.26 -33.64 1472.09 331.74 10% 

5 2.29 7.51 -118.06 -26.60 1440.04 324.51 8% 

6 2.86 9.38 -87.89 -19.81 1431.12 322.50 6% 

7 3.43 11.26 -58.86 -13.26 1442.77 325.13 4% 

8 4.00 13.14 -33.49 -7.55 1473.23 331.99 2% 

9 4.58 15.01 -11.25 -2.54 1500.15 338.06 1% 

10 5.15 16.89 165.05 37.19 1708.43 384.99 10% 

11 5.72 18.77 196.82 44.35 1642.88 370.22 12% 

12 6.29 20.64 230.03 51.84 1574.33 354.77 15% 

13 6.86 22.52 262.21 59.09 1504.96 339.14 17% 

14 7.44 24.40 293.27 66.09 1154.70 260.21 25% 

15 8.01 26.27 323.10 72.81 1066.97 240.44 30% 

16 8.58 28.15 351.59 79.23 927.15 208.93 38% 

16 8.58 28.15 -353.65 -79.70 927.15 208.93 38% 

17 9.15 30.02 -325.37 -73.32 727.01 163.83 45% 

18 9.72 31.90 -296.89 -66.90 862.26 194.31 34% 

19 10.29 33.77 -268.70 -60.55 1341.08 302.21 20% 

20 10.87 35.65 -239.96 -54.07 1447.80 326.26 17% 

21 11.44 37.52 -210.84 -47.51 1713.09 386.04 12% 

22 12.01 39.40 -181.48 -40.90 1444.80 325.59 13% 

23 12.58 41.27 -152.60 -34.39 1407.02 317.07 11% 

24 13.15 43.15 -124.53 -28.06 1384.59 312.02 9% 

25 13.72 45.02 -99.39 -22.40 1375.71 310.02 7% 

26 14.3 46.90 -76.32 -17.20 1381.87 311.40 6% 

27 14.87 48.77 -54.11 -12.19 1375.71 310.02 4% 

28 15.44 50.65 139.99 31.55 1384.59 312.02 10% 

29 16.01 52.52 168.76 38.03 1407.02 317.07 12% 

30 16.58 54.40 198.12 44.65 1444.80 325.59 14% 

31 17.15 56.27 227.25 51.21 1713.09 386.04 13% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-1 V 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

32 17.72 58.15 255.99 57.69 1447.80 326.26 18% 

33 18.3 60.02 284.18 64.04 1341.08 302.21 21% 

34 18.87 61.90 312.66 70.46 862.26 194.31 36% 

35 19.44 63.77 340.93 76.83 727.01 163.83 47% 

36 20.01 65.65 368.45 83.03 927.15 208.93 40% 

37 20.01 65.65 -335.82 -75.68 927.15 208.93 36% 

37 20.58 67.53 -306.00 -68.96 1066.97 240.44 29% 

38 21.15 69.40 -274.95 -61.96 1154.70 260.21 24% 

39 21.73 71.28 -242.77 -54.71 1504.96 339.14 16% 

40 22.3 73.16 -209.77 -47.27 1574.33 354.77 13% 

41 22.87 75.03 -177.76 -40.06 1642.88 370.22 11% 

42 23.44 76.91 -153.46 -34.58 1708.43 384.99 9% 

43 24.01 78.79 -130.75 -29.46 1500.15 338.06 9% 

44 24.59 80.66 -107.63 -24.25 1473.23 331.99 7% 

45 25.16 82.54 -84.07 -18.95 1442.77 325.13 6% 

46 25.73 84.42 -59.66 -13.44 1431.12 322.50 4% 

47 26.3 86.29 -34.34 -7.74 1440.04 324.51 2% 

48 26.87 88.17 -8.15 -1.84 1472.09 331.74 1% 

49 27.45 90.05 201.56 45.42 1532.16 345.27 13% 

50 28.02 91.92 235.15 52.99 1628.98 367.09 14% 

51 28.59 93.80 269.34 60.70 1750.30 394.43 15% 

Fuente: Elaboración Propia. 
 

Tabla 65 Índices de sobre esfuerzo por corte combinación servicio 1-2  
Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -271.19 -61.11 1750.30 394.43 15% 

2 0.57 1.88 -222.56 -50.15 1628.98 367.09 14% 

3 1.14 3.75 -192.27 -43.33 1532.16 345.27 13% 

4 1.72 5.63 -162.35 -36.59 1472.09 331.74 11% 

5 2.29 7.51 -132.90 -29.95 1440.04 324.51 9% 

6 2.86 9.38 -104.01 -23.44 1431.12 322.50 7% 

7 3.43 11.26 -75.77 -17.07 1442.77 325.13 5% 

8 4.00 13.14 -48.27 -10.88 1473.23 331.99 3% 

9 4.58 15.01 -21.60 -4.87 1500.15 338.06 1% 

10 5.15 16.89 191.79 43.22 1708.43 384.99 11% 

11 5.72 18.77 216.83 48.86 1642.88 370.22 13% 

12 6.29 20.64 240.70 54.24 1574.33 354.77 15% 

13 6.86 22.52 263.39 59.35 1504.96 339.14 18% 

14 7.44 24.40 287.54 64.80 1154.70 260.21 25% 

15 8.01 26.27 311.30 70.15 1066.97 240.44 29% 

16 8.58 28.15 333.88 75.24 927.15 208.93 36% 



 
 

217 
 
  

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - SERVICIO 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

16 8.58 28.15 -331.72 -74.75 927.15 208.93 36% 

17 9.15 30.02 -309.49 -69.74 727.01 163.83 43% 

18 9.72 31.90 -286.35 -64.53 862.26 194.31 33% 

19 10.29 33.77 -262.41 -59.13 1341.08 302.21 20% 

20 10.87 35.65 -237.82 -53.59 1447.80 326.26 16% 

21 11.44 37.52 -212.70 -47.93 1713.09 386.04 12% 

22 12.01 39.40 -189.67 -42.74 1444.80 325.59 13% 

23 12.58 41.27 -165.94 -37.39 1407.02 317.07 12% 

24 13.15 43.15 -141.47 -31.88 1384.59 312.02 10% 

25 13.72 45.02 -116.91 -26.35 1375.71 310.02 8% 

26 14.3 46.90 -92.47 -20.84 1381.87 311.40 7% 

27 14.87 48.77 -68.46 -15.43 1375.71 310.02 5% 

28 15.44 50.65 -44.46 -10.02 1384.59 312.02 3% 

29 16.01 52.52 -21.12 -4.76 1407.02 317.07 2% 

30 16.58 54.40 200.00 45.07 1444.80 325.59 14% 

31 17.15 56.27 255.12 57.49 1713.09 386.04 15% 

32 17.72 58.15 249.71 56.27 1447.80 326.26 17% 

33 18.3 60.02 273.65 61.67 1341.08 302.21 20% 

34 18.87 61.90 296.80 66.88 862.26 194.31 34% 

35 19.44 63.77 319.03 71.89 727.01 163.83 44% 

36 20.01 65.65 340.70 76.78 927.15 208.93 37% 

37 20.01 65.65 -324.01 -73.02 927.15 208.93 35% 

37 20.58 67.53 -300.25 -67.66 1066.97 240.44 28% 

38 21.15 69.40 -276.09 -62.22 1154.70 260.21 24% 

39 21.73 71.28 -253.41 -57.11 1504.96 339.14 17% 

40 22.3 73.16 -229.54 -51.73 1574.33 354.77 15% 

41 22.87 75.03 -204.50 -46.08 1642.88 370.22 12% 

42 23.44 76.91 -178.28 -40.18 1708.43 384.99 10% 

43 24.01 78.79 -150.95 -34.02 1500.15 338.06 10% 

44 24.59 80.66 -123.11 -27.74 1473.23 331.99 8% 

45 25.16 82.54 -94.85 -21.37 1442.77 325.13 7% 

46 25.73 84.42 -66.27 -14.93 1431.12 322.50 5% 

47 26.3 86.29 -37.45 -8.44 1440.04 324.51 3% 

48 26.87 88.17 -9.54 -2.15 1472.09 331.74 1% 

49 27.45 90.05 209.83 47.29 1532.16 345.27 14% 

50 28.02 91.92 240.40 54.17 1628.98 367.09 15% 

51 28.59 93.80 271.19 61.11 1750.30 394.43 15% 

Fuente: Elaboración Propia. 
 

 

 

 

 



 
 

218 
 
  

Tabla 66 Índices de sobre esfuerzo por momento combinación servicio 1-1  

Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

2 0.57 1.88 0.00 0.00 138.03 101.87 -550.00 -405.90 1704.00 1257.55 0% 8% 

3 1.14 3.75 0.00 0.00 245.02 180.82 -550.00 -405.90 1704.00 1257.55 0% 14% 

4 1.72 5.63 0.00 0.00 321.98 237.62 -550.00 -405.90 1704.00 1257.55 0% 19% 

5 2.29 7.51 0.00 0.00 370.36 273.33 -550.00 -405.90 1704.00 1257.55 0% 22% 

6 2.86 9.38 0.00 0.00 391.86 289.19 -550.00 -405.90 1704.00 1257.55 0% 23% 

7 3.43 11.26 0.00 0.00 388.45 286.68 -935.00 -690.03 1704.00 1257.55 0% 23% 

8 4.00 13.14 -16.02 -11.82 362.37 267.43 -935.00 -690.03 1704.00 1257.55 2% 21% 

9 4.58 15.01 -47.30 -34.91 340.46 251.26 -550.00 -405.90 1704.00 1257.55 9% 20% 

10 5.15 16.89 -85.83 -63.34 317.65 234.43 -550.00 -405.90 1704.00 1257.55 16% 19% 

11 5.72 18.77 -131.60 -97.12 266.85 196.94 -550.00 -405.90 1704.00 1257.55 24% 16% 

12 6.29 20.64 -184.62 -136.25 189.84 140.10 -993.00 -732.83 1704.00 1257.55 19% 11% 

13 6.86 22.52 -244.88 -180.72 94.09 69.44 -1485.00 -1095.93 1704.00 1257.55 16% 6% 

14 7.44 24.40 -312.40 -230.55 0.00 0.00 -1485.00 -1095.93 840.00 619.92 21% 0% 

15 8.01 26.27 -389.82 -287.69 0.00 0.00 -1485.00 -1095.93 840.00 619.92 26% 0% 

16 8.58 28.15 -502.79 -371.06 0.00 0.00 -1485.00 -1095.93 787.00 580.81 34% 0% 

17 9.15 30.02 -369.23 -272.49 0.00 0.00 -1485.00 -1095.93 428.00 315.86 25% 0% 

18 9.72 31.90 -254.55 -187.86 0.00 0.00 -1485.00 -1095.93 428.00 315.86 17% 0% 

19 10.29 33.77 -172.73 -127.47 76.46 56.43 -1485.00 -1095.93 840.00 619.92 12% 9% 

20 10.866 35.65 -115.47 -85.22 170.96 126.17 -1485.00 -1095.93 840.00 619.92 8% 20% 

21 11.4375 37.52 -65.45 -48.30 266.01 196.32 -1485.00 -1095.93 1353.00 998.51 4% 20% 

22 12.009 39.40 -22.66 -16.72 341.91 252.33 -1485.00 -1095.93 1353.00 998.51 2% 25% 

23 12.5805 41.27 0.00 0.00 398.00 293.72 -1485.00 -1095.93 1353.00 998.51 0% 29% 

24 13.152 43.15 0.00 0.00 436.42 322.08 -1485.00 -1095.93 1353.00 998.51 0% 32% 

25 13.7235 45.02 0.00 0.00 456.95 337.23 -1485.00 -1095.93 1353.00 998.51 0% 34% 

26 14.295 46.90 0.00 0.00 457.28 337.47 -1485.00 -1095.93 1353.00 998.51 0% 34% 

27 14.8665 48.77 0.00 0.00 456.91 337.20 -1485.00 -1095.93 1353.00 998.51 0% 34% 

28 15.438 50.65 0.00 0.00 436.39 322.06 -1485.00 -1095.93 1353.00 998.51 0% 32% 

29 16.0095 52.52 0.00 0.00 397.96 293.69 -1485.00 -1095.93 1353.00 998.51 0% 29% 

30 16.581 54.40 -27.66 -20.41 341.89 252.31 -1485.00 -1095.93 1353.00 998.51 2% 25% 

31 17.1525 56.27 -65.45 -48.30 266.00 196.31 -1485.00 -1095.93 1353.00 998.51 4% 20% 

32 17.724 58.15 -115.47 -85.22 170.96 126.17 -1485.00 -1095.93 840.00 619.92 8% 20% 

33 18.2955 60.02 -172.73 -127.47 76.49 56.45 -1485.00 -1095.93 840.00 619.92 12% 9% 

34 18.867 61.90 -254.54 -187.85 0.00 0.00 -1485.00 -1095.93 428.00 315.86 17% 0% 

35 19.4385 63.77 -369.23 -272.49 0.00 0.00 -1485.00 -1095.93 428.00 315.86 25% 0% 

36 20.01 65.65 -502.78 -371.05 0.00 0.00 -1485.00 -1095.93 787.00 580.81 34% 0% 

37 20.582 67.53 -389.82 -287.69 0.00 0.00 -1485.00 -1095.93 840.00 619.92 26% 0% 

38 21.154 69.40 -312.40 -230.55 0.00 0.00 -1485.00 -1095.93 840.00 619.92 21% 0% 

39 21.726 71.28 -244.89 -180.73 94.07 69.42 -1485.00 -1095.93 1704.00 1257.55 16% 6% 

40 22.298 73.16 -184.02 -135.81 189.84 140.10 -993.00 -732.83 1704.00 1257.55 19% 11% 

41 22.87 75.03 -131.60 -97.12 266.87 196.95 -550.00 -405.90 1704.00 1257.55 24% 16% 

42 23.442 76.91 -85.83 -63.34 317.70 234.46 -550.00 -405.90 1704.00 1257.55 16% 19% 

43 24.014 78.79 -47.30 -34.91 340.54 251.32 -550.00 -405.90 1704.00 1257.55 9% 20% 

44 24.586 80.66 -16.03 -11.83 362.29 267.37 -935.00 -690.03 1704.00 1257.55 2% 21% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

45 25.158 82.54 0.00 0.00 388.39 286.63 -935.00 -690.03 1704.00 1257.55 0% 23% 

46 25.73 84.42 0.00 0.00 391.82 289.16 -550.00 -405.90 1704.00 1257.55 0% 23% 

47 26.302 86.29 0.00 0.00 370.35 273.32 -550.00 -405.90 1704.00 1257.55 0% 22% 

48 26.874 88.17 0.00 0.00 322.01 237.64 -550.00 -405.90 1704.00 1257.55 0% 19% 

49 27.446 90.05 0.00 0.00 245.08 180.87 -550.00 -405.90 1704.00 1257.55 0% 14% 

50 28.018 91.92 0.00 0.00 138.13 101.94 -550.00 -405.90 1704.00 1257.55 0% 8% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

Fuente: Elaboración Propia. 

 

Tabla 67 Índices de sobre esfuerzo por momento combinación servicio 1-2  
Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

2 0.57 1.88 0.00 0.00 141.06 104.10 -550.00 -405.90 1704.00 1257.55 0% 8% 

3 1.14 3.75 0.00 0.00 254.50 187.82 -550.00 -405.90 1704.00 1257.55 0% 15% 

4 1.72 5.63 0.00 0.00 340.69 251.43 -550.00 -405.90 1704.00 1257.55 0% 20% 

5 2.29 7.51 0.00 0.00 400.34 295.45 -550.00 -405.90 1704.00 1257.55 0% 23% 

6 2.86 9.38 0.00 0.00 434.34 320.54 -550.00 -405.90 1704.00 1257.55 0% 25% 

7 3.43 11.26 0.00 0.00 443.82 327.54 -935.00 -690.03 1704.00 1257.55 0% 26% 

8 4.00 13.14 -8.24 -6.08 430.52 317.72 -935.00 -690.03 1704.00 1257.55 1% 25% 

9 4.58 15.01 -38.41 -28.35 407.83 300.98 -550.00 -405.90 1704.00 1257.55 7% 24% 

10 5.15 16.89 -75.82 -55.96 362.53 267.55 -550.00 -405.90 1704.00 1257.55 14% 21% 

11 5.72 18.77 -120.48 -88.91 296.24 218.63 -550.00 -405.90 1704.00 1257.55 22% 17% 

12 6.29 20.64 -172.39 -127.22 210.79 155.56 -993.00 -732.83 1704.00 1257.55 17% 12% 

13 6.86 22.52 -231.54 -170.88 108.21 79.86 -1485.00 -1095.93 1704.00 1257.55 16% 6% 

14 7.44 24.40 -303.27 -223.81 0.00 0.00 -1485.00 -1095.93 840.00 619.92 20% 0% 

15 8.01 26.27 -430.72 -317.87 0.00 0.00 -1485.00 -1095.93 840.00 619.92 29% 0% 

16 8.58 28.15 -574.36 -423.88 0.00 0.00 -1485.00 -1095.93 787.00 580.81 39% 0% 

17 9.15 30.02 -432.54 -319.21 0.00 0.00 -1485.00 -1095.93 428.00 315.86 29% 0% 

18 9.72 31.90 -303.68 -224.12 0.00 0.00 -1485.00 -1095.93 428.00 315.86 20% 0% 

19 10.29 33.77 -195.17 -144.04 92.92 68.57 -1485.00 -1095.93 840.00 619.92 13% 11% 

20 10.866 35.65 -120.75 -89.11 197.71 145.91 -1485.00 -1095.93 840.00 619.92 8% 24% 

21 11.4375 37.52 -70.27 -51.86 288.69 213.05 -1485.00 -1095.93 1353.00 998.51 5% 21% 

22 12.009 39.40 -27.02 -19.94 364.19 268.77 -1485.00 -1095.93 1353.00 998.51 2% 27% 

23 12.5805 41.27 0.00 0.00 423.14 312.28 -1485.00 -1095.93 1353.00 998.51 0% 31% 

24 13.152 43.15 0.00 0.00 464.69 342.94 -1485.00 -1095.93 1353.00 998.51 0% 34% 

25 13.7235 45.02 0.00 0.00 448.33 330.87 -1485.00 -1095.93 1353.00 998.51 0% 33% 

26 14.295 46.90 0.00 0.00 493.84 364.45 -1485.00 -1095.93 1353.00 998.51 0% 36% 

27 14.8665 48.77 0.00 0.00 488.24 360.32 -1485.00 -1095.93 1353.00 998.51 0% 36% 

28 15.438 50.65 0.00 0.00 464.61 342.88 -1485.00 -1095.93 1353.00 998.51 0% 34% 

29 16.0095 52.52 0.00 0.00 423.08 312.23 -1485.00 -1095.93 1353.00 998.51 0% 31% 

30 16.581 54.40 -27.01 -19.93 364.14 268.74 -1485.00 -1095.93 1353.00 998.51 2% 27% 

31 17.1525 56.27 -70.26 -51.85 288.63 213.01 -1485.00 -1095.93 1353.00 998.51 5% 21% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - SERVICIO 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

32 17.724 58.15 -120.74 -89.11 197.66 145.87 -1485.00 -1095.93 840.00 619.92 8% 24% 

33 18.2955 60.02 -195.16 -144.03 92.88 68.55 -1485.00 -1095.93 840.00 619.92 13% 11% 

34 18.867 61.90 -303.67 -224.11 0.00 0.00 -1485.00 -1095.93 428.00 315.86 20% 0% 

35 19.4385 63.77 -432.55 -319.22 0.00 0.00 -1485.00 -1095.93 428.00 315.86 29% 0% 

36 20.01 65.65 -575.35 -424.61 0.00 0.00 -1485.00 -1095.93 787.00 580.81 39% 0% 

37 20.582 67.53 -430.35 -317.60 0.00 0.00 -1485.00 -1095.93 840.00 619.92 29% 0% 

38 21.154 69.40 -303.26 -223.81 0.00 0.00 -1485.00 -1095.93 840.00 619.92 20% 0% 

39 21.726 71.28 -231.54 -170.88 106.24 78.41 -1485.00 -1095.93 1704.00 1257.55 16% 6% 

40 22.298 73.16 -172.38 -127.22 210.82 155.59 -993.00 -732.83 1704.00 1257.55 17% 12% 

41 22.87 75.03 -120.47 -88.91 296.28 218.65 -550.00 -405.90 1704.00 1257.55 22% 17% 

42 23.442 76.91 -75.82 -55.96 362.59 267.59 -550.00 -405.90 1704.00 1257.55 14% 21% 

43 24.014 78.79 -38.40 -28.34 407.98 301.09 -550.00 -405.90 1704.00 1257.55 7% 24% 

44 24.586 80.66 -8.24 -6.08 430.62 317.80 -935.00 -690.03 1704.00 1257.55 1% 25% 

45 25.158 82.54 0.00 0.00 443.74 327.48 -935.00 -690.03 1704.00 1257.55 0% 26% 

46 25.73 84.42 0.00 0.00 434.29 320.51 -550.00 -405.90 1704.00 1257.55 0% 25% 

47 26.302 86.29 0.00 0.00 400.31 295.43 -550.00 -405.90 1704.00 1257.55 0% 23% 

48 26.874 88.17 0.00 0.00 340.70 251.44 -550.00 -405.90 1704.00 1257.55 0% 20% 

49 27.446 90.05 0.00 0.00 254.54 187.85 -550.00 -405.90 1704.00 1257.55 0% 15% 

50 28.018 91.92 0.00 0.00 141.13 104.15 -550.00 -405.90 1704.00 1257.55 0% 8% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

Fuente: Elaboración Propia. 
 

Tabla 68 Índices de sobre esfuerzo por corte combinación resistencia 1-1  
Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1  

PUNTO 
DIST  (0) 

CORTANTE - 
SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -569.14 -128.26 1622.47 365.62 35% 

2 0.57 1.88 -451.73 -101.80 1406.23 316.89 32% 

3 1.14 3.75 -385.82 -86.94 1261.19 284.21 31% 

4 1.72 5.63 -321.76 -72.51 1177.95 265.45 27% 

5 2.29 7.51 -259.83 -58.55 1135.39 255.86 23% 

6 2.86 9.38 -200.30 -45.14 1123.48 253.18 18% 

7 3.43 11.26 -143.45 -32.33 1137.83 256.41 13% 

8 4.00 13.14 -95.09 -21.43 1176.45 265.11 8% 

9 4.58 15.01 -54.03 -12.18 1206.87 271.97 4% 

10 5.15 16.89 -14.20 -3.20 1587.70 357.79 1% 

11 5.72 18.77 408.84 92.13 1387.28 312.62 29% 

12 6.29 20.64 475.44 107.14 1302.07 293.42 37% 

13 6.86 22.52 539.65 121.61 1220.85 275.12 44% 

14 7.44 24.40 601.24 135.49 821.10 185.03 73% 

15 8.01 26.27 659.96 148.72 746.94 168.32 88% 

16 8.58 28.15 715.57 161.25 624.99 140.84 114% 

16 8.58 28.15 -716.20 -161.40 624.99 140.84 115% 

17 9.15 30.02 -661.09 -148.98 458.22 103.26 144% 

18 9.72 31.90 -605.49 -136.45 559.59 126.10 108% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-1  

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

19 10.29 33.77 -550.56 -124.07 1017.21 229.23 54% 

20 10.87 35.65 -494.37 -111.41 1121.96 252.83 44% 

21 11.44 37.52 -437.27 -98.54 1498.92 337.78 29% 

22 12.01 39.40 -379.62 -85.55 1137.23 256.28 33% 

23 12.58 41.27 -323.11 -72.81 1092.66 246.23 30% 

24 13.15 43.15 -268.46 -60.50 1067.03 240.45 25% 

25 13.72 45.02 -220.60 -49.71 1057.29 238.26 21% 

26 14.3 46.90 -177.63 -40.03 1064.30 239.84 17% 

27 14.87 48.77 -136.71 -30.81 1057.29 238.26 13% 

28 15.44 50.65 -95.87 -21.60 1067.03 240.45 9% 

29 16.01 52.52 -53.89 -12.14 1092.66 246.23 5% 

30 16.58 54.40 -10.80 -2.43 1137.23 256.28 1% 

31 17.15 56.27 475.46 107.14 1498.92 337.78 32% 

32 17.72 58.15 531.66 119.81 1121.96 252.83 47% 

33 18.3 60.02 586.60 132.19 1017.21 229.23 58% 

34 18.87 61.90 642.18 144.72 559.59 126.10 115% 

35 19.44 63.77 697.30 157.14 458.22 103.26 152% 

36 20.01 65.65 750.65 169.16 624.99 140.84 120% 

37 20.01 65.65 -678.88 -152.99 624.99 140.84 109% 

37 20.58 67.53 -620.17 -139.76 746.94 168.32 83% 

38 21.15 69.40 -558.60 -125.88 821.10 185.03 68% 

39 21.73 71.28 -494.39 -111.41 1220.85 275.12 40% 

40 22.3 73.16 -427.80 -96.40 1302.07 293.42 33% 

41 22.87 75.03 -364.50 -82.14 1387.28 312.62 26% 

42 23.44 76.91 -318.63 -71.80 1587.70 357.79 20% 

43 24.01 78.79 -276.47 -62.30 1206.87 271.97 23% 

44 24.59 80.66 -233.36 -52.59 1176.45 265.11 20% 

45 25.16 82.54 -189.23 -42.64 1137.83 256.41 17% 

46 25.73 84.42 -143.08 -32.24 1123.48 253.18 13% 

47 26.3 86.29 -94.89 -21.38 1135.39 255.86 8% 

48 26.87 88.17 -44.61 -10.05 1177.95 265.45 4% 

49 27.45 90.05 -1.41 -0.32 1261.19 284.21 0% 

50 28.02 91.92 500.26 112.73 1406.23 316.89 36% 

51 28.59 93.80 569.14 128.26 1622.47 365.62 35% 

 
Fuente: Elaboración Propia. 
 

Tabla 69 Índices de sobre esfuerzo por corte combinación resistencia 1-2  
Franja  –FIN 

 
ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

1 0.00 0.00 -573.44 -129.22 1620.77 365.24 35% 

2 0.57 1.88 -470.95 -106.13 1400.69 315.65 34% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

3 1.14 3.75 -411.15 -92.65 1255.33 282.89 33% 

4 1.72 5.63 -352.22 -79.37 1171.83 264.07 30% 

5 2.29 7.51 -294.38 -66.34 1128.95 254.41 26% 

6 2.86 9.38 -237.83 -53.59 1116.63 251.63 21% 

7 3.43 11.26 -182.80 -41.19 1130.47 254.75 16% 

8 4.00 13.14 -129.49 -29.18 1169.56 263.56 11% 

9 4.58 15.01 -78.12 -17.60 1201.77 270.82 7% 

10 5.15 16.89 -28.92 -6.52 1582.27 356.56 2% 

11 5.72 18.77 455.43 102.63 1374.28 309.69 33% 

12 6.29 20.64 500.29 112.74 1295.95 292.04 39% 

13 6.86 22.52 542.38 122.23 1220.26 274.98 44% 

14 7.44 24.40 587.90 132.48 823.69 185.62 71% 

15 8.01 26.27 632.51 142.54 751.35 169.32 84% 

16 8.58 28.15 674.35 151.96 629.98 141.97 107% 

16 8.58 28.15 -665.17 -149.90 629.98 141.97 106% 

17 9.15 30.02 -624.13 -140.65 462.94 104.32 135% 

18 9.72 31.90 -580.94 -130.91 564.32 127.17 103% 

19 10.29 33.77 -535.92 -120.77 1021.62 230.22 52% 

20 10.87 35.65 -489.38 -110.28 1123.79 253.25 44% 

21 11.44 37.52 -441.61 -99.52 1497.49 337.46 29% 

22 12.01 39.40 -398.69 -89.84 1133.65 255.47 35% 

23 12.58 41.27 -354.16 -79.81 1087.30 245.02 33% 

24 13.15 43.15 -307.89 -69.38 1060.55 238.99 29% 

25 13.72 45.02 -261.41 -58.91 1050.72 236.78 25% 

26 14.3 46.90 -215.22 -48.50 1058.16 238.46 20% 

27 14.87 48.77 -169.61 -38.22 1050.72 236.78 16% 

28 15.44 50.65 -124.85 -28.13 1060.55 238.99 12% 

29 16.01 52.52 -81.22 -18.30 1087.30 245.02 7% 

30 16.58 54.40 -39.01 -8.79 1133.65 255.47 3% 

31 17.15 56.27 470.50 106.03 1497.49 337.46 31% 

32 17.72 58.15 517.05 116.52 1123.79 253.25 46% 

33 18.3 60.02 562.08 126.66 1021.62 230.22 55% 

34 18.87 61.90 605.27 136.40 564.32 127.17 107% 

35 19.44 63.77 646.32 145.65 462.94 104.32 140% 

36 20.01 65.65 686.00 154.59 629.98 141.97 109% 

37 20.01 65.65 -651.38 -146.79 629.98 141.97 103% 

37 20.58 67.53 -606.78 -136.74 751.35 169.32 81% 

38 21.15 69.40 -561.25 -126.48 823.69 185.62 68% 

39 21.73 71.28 -519.16 -116.99 1220.26 274.98 43% 

40 22.3 73.16 -474.32 -106.89 1295.95 292.04 37% 

41 22.87 75.03 -426.73 -96.16 1374.28 309.69 31% 

42 23.44 76.91 -376.40 -84.82 1582.27 356.56 24% 

43 24.01 78.79 -323.49 -72.90 1201.77 270.82 27% 

44 24.59 80.66 -369.39 -83.24 1169.56 263.56 32% 

45 25.16 82.54 -211.33 -47.62 1130.47 254.75 19% 

46 25.73 84.42 -158.51 -35.72 1116.63 251.63 14% 

47 26.3 86.29 -102.12 -23.01 1128.95 254.41 9% 
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ÍNDICES DE SOBRE RESISTENCIA POR CORTE  - RESISTENCIA 1-2 

PUNTO 
DIST  (0) CORTANTE - 

SAP200 ɸ Vn  (Vc + Vs) ÍNDICE  

m ft KN kip KN kip % 

48 26.87 88.17 -47.87 -10.79 1171.83 264.07 4% 

49 27.45 90.05 -10.05 -2.26 1255.33 282.89 1% 

50 28.02 91.92 -512.47 -115.49 1400.69 315.65 37% 

51 28.59 93.80 -573.40 -129.22 1620.77 365.24 35% 

 
Fuente: Elaboración Propia. 
 

Tabla 70 Índices de sobre esfuerzo por momento combinación resistencia  1-
1  Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

2 0.57 1.88 0.00 0.00 291.29 214.97 -550.00 -405.90 1704.00 1257.55 0% 17% 

3 1.14 3.75 0.00 0.00 516.45 381.14 -550.00 -405.90 1704.00 1257.55 0% 30% 

4 1.72 5.63 0.00 0.00 677.85 500.25 -550.00 -405.90 1704.00 1257.55 0% 40% 

5 2.29 7.51 -3.29 -2.43 778.84 574.78 -550.00 -405.90 1704.00 1257.55 1% 46% 

6 2.86 9.38 -30.97 -22.86 823.38 607.65 -550.00 -405.90 1704.00 1257.55 6% 48% 

7 3.43 11.26 -69.41 -51.22 816.06 602.25 -935.00 -690.03 1704.00 1257.55 7% 48% 

8 4.00 13.14 -118.59 -87.52 762.12 562.44 -935.00 -690.03 1704.00 1257.55 13% 45% 

9 4.58 15.01 -178.53 -131.76 723.98 534.30 -550.00 -405.90 1704.00 1257.55 32% 42% 

10 5.15 16.89 -249.20 -183.91 689.90 509.15 -550.00 -405.90 1704.00 1257.55 45% 40% 

11 5.72 18.77 -330.63 -244.00 596.75 440.40 -550.00 -405.90 1704.00 1257.55 60% 35% 

12 6.29 20.64 -422.80 -312.03 448.75 331.18 -993.00 -732.83 1704.00 1257.55 43% 26% 

13 6.86 22.52 -525.72 -387.98 263.25 194.28 -1485.00 -1095.93 1704.00 1257.55 35% 15% 

14 7.44 24.40 -639.39 -471.87 73.03 53.90 -1485.00 -1095.93 840.00 619.92 43% 9% 

15 8.01 26.27 -770.01 -568.27 0.00 0.00 -1485.00 -1095.93 840.00 619.92 52% 0% 

16 8.58 28.15 -977.24 -721.20 0.00 0.00 -1485.00 -1095.93 787.00 580.81 66% 0% 

17 9.15 30.02 -724.41 -534.61 0.00 0.00 -1485.00 -1095.93 428.00 315.86 49% 0% 

18 9.72 31.90 -509.42 -375.95 47.61 35.14 -1485.00 -1095.93 428.00 315.86 34% 11% 

19 10.29 33.77 -364.82 -269.24 215.19 158.81 -1485.00 -1095.93 840.00 619.92 25% 26% 

20 10.866 35.65 -271.26 -200.19 395.41 291.81 -1485.00 -1095.93 840.00 619.92 18% 47% 

21 11.4375 37.52 -188.43 -139.06 583.04 430.28 -1485.00 -1095.93 1353.00 998.51 13% 43% 

22 12.009 39.40 -116.33 -85.85 732.19 540.36 -1485.00 -1095.93 1353.00 998.51 8% 54% 

23 12.5805 41.27 -69.55 -51.33 841.35 620.92 -1485.00 -1095.93 1353.00 998.51 5% 62% 

24 13.152 43.15 -35.32 -26.07 915.51 675.65 -1485.00 -1095.93 1353.00 998.51 2% 68% 

25 13.7235 45.02 -11.02 -8.13 954.13 704.15 -1485.00 -1095.93 1353.00 998.51 1% 71% 

26 14.295 46.90 0.00 0.00 954.15 704.16 -1485.00 -1095.93 1353.00 998.51 0% 71% 

27 14.8665 48.77 -11.82 -8.72 954.03 704.07 -1485.00 -1095.93 1353.00 998.51 1% 71% 

28 15.438 50.65 -35.32 -26.07 915.44 675.59 -1485.00 -1095.93 1353.00 998.51 2% 68% 

29 16.0095 52.52 -69.56 -51.34 841.28 620.86 -1485.00 -1095.93 1353.00 998.51 5% 62% 

30 16.581 54.40 -116.33 -85.85 732.15 540.33 -1485.00 -1095.93 1353.00 998.51 8% 54% 

31 17.1525 56.27 -188.43 -139.06 583.02 430.27 -1485.00 -1095.93 1353.00 998.51 13% 43% 

32 17.724 58.15 -271.26 -200.19 395.42 291.82 -1485.00 -1095.93 840.00 619.92 18% 47% 

33 18.2955 60.02 -364.82 -269.24 215.24 158.85 -1485.00 -1095.93 840.00 619.92 25% 26% 

34 18.867 61.90 -509.40 -375.94 47.65 35.17 -1485.00 -1095.93 428.00 315.86 34% 11% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-1  

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft % (-) % (+) 

35 19.4385 63.77 -724.40 -534.61 0.00 0.00 -1485.00 -1095.93 428.00 315.86 49% 0% 

36 20.01 65.65 -977.21 -721.18 0.00 0.00 -1485.00 -1095.93 787.00 580.81 66% 0% 

37 20.582 67.53 -770.01 -568.27 0.00 0.00 -1485.00 -1095.93 840.00 619.92 52% 0% 

38 21.154 69.40 -639.40 -471.88 72.94 53.83 -1485.00 -1095.93 840.00 619.92 43% 9% 

39 21.726 71.28 -525.73 -387.99 263.19 194.23 -1485.00 -1095.93 1704.00 1257.55 35% 15% 

40 22.298 73.16 -422.81 -312.03 448.75 331.18 -993.00 -732.83 1704.00 1257.55 43% 26% 

41 22.87 75.03 -330.64 -244.01 596.80 440.44 -550.00 -405.90 1704.00 1257.55 60% 35% 

42 23.442 76.91 -249.21 -183.92 690.01 509.23 -550.00 -405.90 1704.00 1257.55 45% 40% 

43 24.014 78.79 -178.54 -131.76 724.18 534.44 -550.00 -405.90 1704.00 1257.55 32% 42% 

44 24.586 80.66 -118.60 -87.53 761.93 562.30 -935.00 -690.03 1704.00 1257.55 13% 45% 

45 25.158 82.54 -69.42 -51.23 815.92 602.15 -935.00 -690.03 1704.00 1257.55 7% 48% 

46 25.73 84.42 -30.98 -22.86 823.29 607.59 -550.00 -405.90 1704.00 1257.55 6% 48% 

47 26.302 86.29 -3.29 -2.43 773.82 571.08 -550.00 -405.90 1704.00 1257.55 1% 45% 

48 26.874 88.17 0.00 0.00 677.91 500.30 -550.00 -405.90 1704.00 1257.55 0% 40% 

49 27.446 90.05 0.00 0.00 516.59 381.24 -550.00 -405.90 1704.00 1257.55 0% 30% 

50 28.018 91.92 0.00 0.00 291.52 215.14 -550.00 -405.90 1704.00 1257.55 0% 17% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

 
Fuente: Elaboración Propia. 
 

Tabla 71 Índices de sobre esfuerzo por momento combinación resistencia  1-
2  Franja  –FIN 

ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft 
% (-) 

% 

(+) 

1 0.00 0.00 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

2 0.57 1.88 0.00 0.00 298.33 220.17 -550.00 -405.90 1704.00 1257.55 0% 18% 

3 1.14 3.75 0.00 0.00 538.51 397.42 -550.00 -405.90 1704.00 1257.55 0% 32% 

4 1.72 5.63 0.00 0.00 721.39 532.39 -550.00 -405.90 1704.00 1257.55 0% 42% 

5 2.29 7.51 0.00 0.00 848.61 626.27 -550.00 -405.90 1704.00 1257.55 0% 50% 

6 2.86 9.38 -18.04 -13.31 922.26 680.63 -550.00 -405.90 1704.00 1257.55 3% 54% 

7 3.43 11.26 -52.88 -39.03 944.94 697.37 -935.00 -690.03 1704.00 1257.55 6% 55% 

8 4.00 13.14 -100.48 -74.15 920.73 679.50 -935.00 -690.03 1704.00 1257.55 11% 54% 

9 4.58 15.01 -157.82 -116.47 880.80 650.03 -550.00 -405.90 1704.00 1257.55 29% 52% 

10 5.15 16.89 -225.91 -166.72 794.35 586.23 -550.00 -405.90 1704.00 1257.55 41% 47% 

11 5.72 18.77 -304.75 -224.91 665.16 490.89 -550.00 -405.90 1704.00 1257.55 55% 39% 

12 6.29 20.64 -394.34 -291.02 497.50 367.16 -993.00 -732.83 1704.00 1257.55 40% 29% 

13 6.86 22.52 -494.67 -365.07 296.11 218.53 -1485.00 -1095.93 1704.00 1257.55 33% 17% 

14 7.44 24.40 -618.15 -456.19 66.24 48.89 -1485.00 -1095.93 840.00 619.92 42% 8% 

15 8.01 26.27 -865.19 -638.51 0.00 0.00 -1485.00 -1095.93 840.00 619.92 58% 0% 

16 8.58 28.15 -1143.80 -844.12 0.00 0.00 -1485.00 -1095.93 787.00 580.81 77% 0% 

17 9.15 30.02 -871.76 -643.36 0.00 0.00 -1485.00 -1095.93 428.00 315.86 59% 0% 

18 9.72 31.90 -623.78 -460.35 63.30 46.72 -1485.00 -1095.93 428.00 315.86 42% 15% 

19 10.29 33.77 -417.04 -307.78 253.49 187.08 -1485.00 -1095.93 840.00 619.92 28% 30% 

20 10.866 35.65 -283.54 -209.25 457.67 337.76 -1485.00 -1095.93 840.00 619.92 19% 54% 

21 11.4375 37.52 -199.65 -147.34 635.79 469.21 -1485.00 -1095.93 1353.00 998.51 13% 47% 
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ÍNDICES DE SOBRE RESISTENCIA POR MOMENTOS - RESISTENCIA 1-2 

PUNTO 
DIST  (0) MT (-)  SAP200 MT (+)  SAP200 ɸ Mn - ɸ Mn + ÍNDICE  

m ft KN -m kip-ft KN -m kip-ft KN-m kip-ft KN-m kip-ft 
% (-) 

% 

(+) 

22 12.009 39.40 -126.48 -93.34 784.06 578.64 -1485.00 -1095.93 1353.00 998.51 9% 58% 

23 12.5805 41.27 -64.05 -47.27 899.87 664.10 -1485.00 -1095.93 1353.00 998.51 4% 67% 

24 13.152 43.15 -12.34 -9.11 981.80 724.57 -1485.00 -1095.93 1353.00 998.51 1% 73% 

25 13.7235 45.02 0.00 0.00 1027.16 758.04 -1485.00 -1095.93 1353.00 998.51 0% 76% 

26 14.295 46.90 0.00 0.00 1036.94 765.26 -1485.00 -1095.93 1353.00 998.51 0% 77% 

27 14.8665 48.77 0.00 0.00 1026.96 757.90 -1485.00 -1095.93 1353.00 998.51 0% 76% 

28 15.438 50.65 -12.13 -8.95 981.13 724.07 -1485.00 -1095.93 1353.00 998.51 1% 73% 

29 16.0095 52.52 -64.04 -47.26 899.73 664.00 -1485.00 -1095.93 1353.00 998.51 4% 66% 

30 16.581 54.40 -126.47 -93.33 783.94 578.55 -1485.00 -1095.93 1353.00 998.51 9% 58% 

31 17.1525 56.27 -199.63 -147.33 635.68 469.13 -1485.00 -1095.93 1353.00 998.51 13% 47% 

32 17.724 58.15 -283.52 -209.24 457.56 337.68 -1485.00 -1095.93 840.00 619.92 19% 54% 

33 18.2955 60.02 -417.03 -307.77 253.39 187.00 -1485.00 -1095.93 840.00 619.92 28% 30% 

34 18.867 61.90 -623.76 -460.33 63.19 46.63 -1485.00 -1095.93 428.00 315.86 42% 15% 

35 19.4385 63.77 -871.78 -643.37 0.00 0.00 -1485.00 -1095.93 428.00 315.86 59% 0% 

36 20.01 65.65 -1143.79 -844.12 0.00 0.00 -1485.00 -1095.93 787.00 580.81 77% 0% 

37 20.582 67.53 -865.18 -638.50 0.00 0.00 -1485.00 -1095.93 840.00 619.92 58% 0% 

38 21.154 69.40 -618.13 -456.18 66.31 48.94 -1485.00 -1095.93 840.00 619.92 42% 8% 

39 21.726 71.28 -494.66 -365.06 296.17 218.57 -1485.00 -1095.93 1704.00 1257.55 33% 17% 

40 22.298 73.16 -394.74 -291.32 497.57 367.21 -993.00 -732.83 1704.00 1257.55 40% 29% 

41 22.87 75.03 -304.74 -224.90 665.26 490.96 -550.00 -405.90 1704.00 1257.55 55% 39% 

42 23.442 76.91 -225.91 -166.72 794.48 586.33 -550.00 -405.90 1704.00 1257.55 41% 47% 

43 24.014 78.79 -157.82 -116.47 880.98 650.16 -550.00 -405.90 1704.00 1257.55 29% 52% 

44 24.586 80.66 -100.47 -74.15 920.97 679.68 -935.00 -690.03 1704.00 1257.55 11% 54% 

45 25.158 82.54 -53.88 -39.76 944.75 697.23 -935.00 -690.03 1704.00 1257.55 6% 55% 

46 25.73 84.42 -18.03 -13.31 922.18 680.57 -550.00 -405.90 1704.00 1257.55 3% 54% 

47 26.302 86.29 0.00 0.00 848.55 626.23 -550.00 -405.90 1704.00 1257.55 0% 50% 

48 26.874 88.17 0.00 0.00 721.41 532.40 -550.00 -405.90 1704.00 1257.55 0% 42% 

49 27.446 90.05 0.00 0.00 538.60 397.49 -550.00 -405.90 1704.00 1257.55 0% 32% 

50 28.018 91.92 0.00 0.00 298.51 220.30 -550.00 -405.90 1704.00 1257.55 0% 18% 

51 28.59 93.80 0.00 0.00 0.00 0.00 -550.00 -405.90 1704.00 1257.55 0% 0% 

Fuente: Elaboración Propia. 
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Figura 110 Representacion gráfica índices por corte combinacion servicio 1-1 
– FIN 

Fuente: Elaboración Propia. 
 

 

Figura 111 Representacion gráfica índices por corte combinacion servicio 1-2 
– FIN 

Fuente: Elaboración Propia. 
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Figura 112 Representacion gráfica índices por momento combinacion servicio 
1-1 – FIN 

Fuente: Elaboración Propia. 
 

 

Figura 113 Representacion gráfica índices por momento combinacion servicio 
1-2 – FIN 

Fuente: Elaboración Propia. 
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Figura 114 Representacion gráfica índices por corte combinacion resistencia 
1-1 – FIN 

Fuente: Elaboración Propia. 
 

 

Figura 115 Representacion gráfica índices por corte combinacion resistencia 
1-2 – FIN 

Fuente: Elaboración Propia. 
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Figura 116 Representacion gráfica índices por momento combinacion 
resistencia 1-1 – FIN 

Fuente: Elaboración Propia. 
 

 

Figura 117 Representacion gráfica índices por momento combinacion 
resistencia 1-2 – FIN 

Fuente: Elaboración Propia. 
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capacidad  a cortante de la placa, por el método del puntal tensor. A 

-1500.0

-1000.0

-500.0

0.0

500.0

1000.0

1500.0

0.
0

3.
8

7.
5

11
.3

15
.0

18
.8

22
.5

26
.3

30
.0

33
.8

37
.5

41
.3

45
.0

48
.8

52
.5

56
.3

60
.0

63
.8

67
.5

71
.3

75
.0

78
.8

82
.5

86
.3

90
.0

93
.8

M
o

m
e

n
to

 (
k
ip

-f
t)

 

Long (ft) 

Mu (-) Mu (+) Mn(-) Mn(+)

-1500.0

-1000.0

-500.0

0.0

500.0

1000.0

1500.0

0.
0

3.
8

7.
5

11
.3

15
.0

18
.8

22
.5

26
.3

30
.0

33
.8

37
.5

41
.3

45
.0

48
.8

52
.5

56
.3

60
.0

63
.8

67
.5

71
.3

75
.0

78
.8

82
.5

86
.3

90
.0

93
.8

M
o

m
e

n
to

 (
k
ip

-f
t)

 

Long (ft) 

Mu(-) Mu(+) Mn(-) Mu(+)



 
 

230 
 
  

continuación se presenta  los cálculos y la representación gráfica de los 

resultados. 
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Figura 118 Representacion gráfica revision cortante por el metodo del puntal 
tensor  combinacion resistencia 1-1 – FIN 

Fuente: Elaboración Propia. 
 

 

Figura 119 Representacion gráfica revision cortante por el metodo del puntal 
tensor combinacion resistencia 1-2 – FIN 

Fuente: Elaboración Propia. 
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3.5.3.9. Chequeo de deformaciones  

El chequeo de deformaciones se realizó con el momento de inercia efectivo 

del elemento, tal como se recomienda en la norma. A continuación se 

presentan los cálculos.  
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Tabla 72 Revisión deflexiones franja FIN 

 

Fuente: Elaboración Propia. 
 

 

 

 

 

 

 

 

 

 

 

TABLE:  Joint Displacements

Joint OutputCase CaseType StepType

Text Text Text Text mm in mm in

8 HL93 + LinMoving Max 2.07 0.08 10.5 0.41 Cumple

8 HL93 + LinMoving Min -3.56 -0.14 10.5 0.41 Cumple

8 DFL1 Combination Max 0.07 0.00 10.5 0.41 Cumple

8 DFL1 Combination Min -1.34 -0.05 10.5 0.41 Cumple

8 DFL2 Combination Max 0.03 0.00 10.5 0.41 Cumple

8 DFL2 Combination Min -1.47 -0.06 10.5 0.41 Cumple

8 DFL3 Combination -0.59 -0.02 10.5 0.41 Cumple

26 HL93 + LinMoving Max 1.79 0.07 14.3 0.56 Cumple

26 HL93 + LinMoving Min -6.60 -0.26 14.3 0.56 Cumple

26 DFL1 Combination Max -0.55 -0.02 14.3 0.56 Cumple

26 DFL1 Combination Min -2.65 -0.10 14.3 0.56 Cumple

26 DFL2 Combination Max -0.53 -0.02 14.3 0.56 Cumple

26 DFL2 Combination Min -2.64 -0.10 14.3 0.56 Cumple

26 DFL3 Combination -1.32 -0.05 14.3 0.56 Cumple

44 HL93 + LinMoving Max 2.07 0.08 10.5 0.41 Cumple

44 HL93 + LinMoving Min -3.56 -0.14 10.5 0.41 Cumple

44 DFL1 Combination Max 0.07 0.00 10.5 0.41 Cumple

44 DFL1 Combination Min -1.34 -0.05 10.5 0.41 Cumple

44 DFL2 Combination Max 0.03 0.00 10.5 0.41 Cumple

44 DFL2 Combination Min -1.47 -0.06 10.5 0.41 Cumple

44 DFL3 Combination -0.59 -0.02 10.5 0.41 Cumple

U3 Δmax = L/800
Cumple

44
26

8
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Capitulo IV 

CONCLUSIONES 

 Dado que el presente trabajo realizado fue netamente académico, no se realizaron 

trabajos de campo ni programación de ensayos en los puentes, necesarios para 

establecer las condiciones reales de conservación de cualquier estructura.  

 Los resultados que se presentan en este informe, se calcularon con base en la 

información suministrada por la universidad de Purdue; la cual constaba de una 

copia de los planos originales de diseño y reparaciones  realizadas a los puentes.  

Información que era poco legible  y que debió ser confirmada con trabajos de 

campo, pero por tratarse un de trabajo académico no se realizó esta labor. 

 Según las imágenes que se obtuvieron de los puentes, con la ayuda del programa 

Google Earth, los puentes siguen en servicio y a simple vista no se observan 

daños importantes en la superestructura de los mismos. 

 De acuerdo a los resultados obtenidos,  los índices de sobre esfuerzo por cortante 

y flexión del puente No 1, calculados con las combinaciones de servicio, no 

superan la capacidad de los elementos, aun cuando en estas combinaciones se 

está multiplicado la carga viva por 1.33% para tenar en cuenta efectos dinámicos, 

tal como lo indica la norma.  

 Los índices de sobre esfuerzo por flexión del puente No 1, con combinaciones de 

resistencia  son superados hasta un máximo del 16% de la capacidad de las vigas 

en centro luz del puente. 

 Si bien los índices por flexión son superados en el puente No – 1, además de no 

cumplir con los límites de deformaciones  establecidos en la norma, esto no quiere 

decir que se deba  reforzar el puente de manera inmediata, ya que el puente ha 

venido soportando las cargas de diseño sin mayorar, atravez de los años y a 

simple vista no se observan daños que puedan comprometer la integridad del sus 

componentes.  

 Los índices de sobre esfuerzo por flexión y corte, con combinaciones de servicio y 

para el puente No 2, no superan la resistencia de los elementos. 

 Los índices de sobre esfuerzo por flexión, con combinaciones de resistencia para 

el puente No 2, no superan la resistencia de los elementos. 
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 Los índices de sobre esfuerzo por corte, con combinaciones de resistencia  para el 

puente No 2,  superan hasta un 54% de la capacidad del elemento en zonas “D” 

cercanas a los apoyos intermedios, por tal razón se realizó un chequeo adicional a 

cortante empleando el método del puntal tensor, método que es  permitido por  la 

AASTHO 2012 para analizar las regiones “D” que tienen estados de esfuerzos 

muy complejos en los que no aplica la teoría  de vigas.  

Una vez realizado el chequeo por el método del puntal tensor, se observa que los 

elementos presentan una mayor capacidad de resistencia a cortante en las zonas 

cercanas a los apoyos que la calculada con la teoría de vigas, por lo tanto  el 

puente No-2  cumple con los requerimientos de capacidad establecidos en la 

norma. 

 Las deformaciones verticales del puente No- 2  no superan los límites establecidos 

en la norma. 

 Si bien los puentes fueron diseñados y construidos hace ya casi 69 años el más 

antiguo, y estando cercanos a cumplir su vida útil es de admirar a los ingenieros 

estructurales que proyectaron estas estructuras, ya los puentes aún siguen en 

servicio, aun cuando con el paso de los años, las cargas vivas (Camión) han 

tenido grandes avance, tanto en su tecnología como en capacidad de carga. 

 Si bien en el país se cuenta  con la Norma Colombiana de Diseño de Puentes – 

LRFD – CCP14 y el manual para inspección visual de puentes y pontones del 

Instituto Nacional de Vías – INVIAS,  no se cuenta con normativa para evaluación 

y reforzamiento de estructuras viales, por  lo tanto es necesario que las entidades 

competentes revisen el tema, y dicten los lineamientos para desarrollar este tipo 

de trabajos en el país. 
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ANEXOS 

 

Anexo 1 Información suministrada por la universidad de Purdue 

Anexo 2 Cálculo de cortante resistente en vigas del puente No 1 

Anexo 3 Fuerzas en vigas del puente No 1 

Anexo 4 Deflexiones  en vigas del puente No 1 

Anexo 5 Cálculo de cortante resistente en franjas del puente No 2 

Anexo 6 Fuerzas en franjas del puente  No 2 

Anexo 7 Deflexiones  en franjas  del puente No 2 
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ANEXO 2 

  



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 23.7 cm2 = 0.026 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 502 kN = 112.78 kips Cortante actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0006

θ (29+3500Ɛs) = 31.2°

β = 3.3°
Vc= 310 KN = 69.92 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 740 KN = 166.73 kips Resistencia refuerzo inclinado

Vn2= 1381 KN = 311.31 kips Resistencia a cortante 2

Vnd = 1074 KN = 241.98 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn puntos 1 y 2  VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 15.8 cm2 = 0.017 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 461 kN = 103.75 kips Cortante actuante en punto de estudio 

Mu= 279 kN-m = 205.75 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0012

θ (29+3500Ɛs) = 33.1°

β = 2.6°
Vc= 243 KN = 54.75 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 493 KN = 111.15 kips Resistencia refuerzo inclinado

Vn2= 1067 KN = 240.56 kips Resistencia a cortante 2

Vnd = 1067 KN = 240.56 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 3   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 381 kN = 85.68 kips Cortante actuante en punto de estudio 

Mu= 727 kN-m = 536.68 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0020

θ (29+3500Ɛs) = 36.1°

β = 1.9°
Vc= 181 KN = 40.83 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 512 KN = 115.48 kips Resistencia a cortante 2

Vnd = 512 KN = 115.48 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 4   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 341 kN = 76.64 kips Cortante actuante en punto de estudio 

Mu= 897 kN-m = 661.86 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0023

θ (29+3500Ɛs) = 37.2°

β = 1.7°
Vc= 166 KN = 37.37 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 497 KN = 112.02 kips Resistencia a cortante 2

Vnd = 497 KN = 112.02 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 5   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 301 kN = 67.61 kips Cortante actuante en punto de estudio 

Mu= 1034 kN-m = 763.09 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0026

θ (29+3500Ɛs) = 38.1°

β = 1.6°
Vc= 156 KN = 35.06 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 487 KN = 109.71 kips Resistencia a cortante 2

Vnd = 487 KN = 109.71 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 6   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 263 kN = 59.11 kips Cortante actuante en punto de estudio 

Mu= 1143 kN-m = 843.84 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0028

θ (29+3500Ɛs) = 38.7°

β = 1.6°
Vc= 149 KN = 33.47 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 480 KN = 108.12 kips Resistencia a cortante 2

Vnd = 480 KN = 108.12 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 7   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 225 kN = 50.60 kips Cortante actuante en punto de estudio 

Mu= 1226 kN-m = 904.96 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0029

θ (29+3500Ɛs) = 39.2°

β = 1.5°
Vc= 144 KN = 32.45 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 475 KN = 107.10 kips Resistencia a cortante 2

Vnd = 475 KN = 107.10 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 8   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 187 kN = 42.10 kips Cortante actuante en punto de estudio 

Mu= 1275 kN-m = 941.27 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0030

θ (29+3500Ɛs) = 39.4°

β = 1.5°
Vc= 142 KN = 32.02 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 473 KN = 106.67 kips Resistencia a cortante 2

Vnd = 473 KN = 106.67 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 9   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 149 kN = 33.59 kips Cortante actuante en punto de estudio 

Mu= 1291 kN-m = 952.79 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0029

θ (29+3500Ɛs) = 39.3°

β = 1.5°
Vc= 143 KN = 32.13 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 474 KN = 106.78 kips Resistencia a cortante 2

Vnd = 474 KN = 106.78 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 10   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 112 kN = 25.09 kips Cortante actuante en punto de estudio 

Mu= 1301 kN-m = 960.14 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0029

θ (29+3500Ɛs) = 39.2°

β = 1.5°
Vc= 143 KN = 32.32 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 475 KN = 106.98 kips Resistencia a cortante 2

Vnd = 475 KN = 106.98 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 11   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 149 kN = 33.42 kips Cortante actuante en punto de estudio 

Mu= 1304 kN-m = 962.40 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0030

θ (29+3500Ɛs) = 39.4°

β = 1.5°
Vc= 142 KN = 31.92 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 473 KN = 106.58 kips Resistencia a cortante 2

Vnd = 473 KN = 106.58 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 12   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 189 kN = 42.46 kips Cortante actuante en punto de estudio 

Mu= 1280 kN-m = 944.93 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0030

θ (29+3500Ɛs) = 39.4°

β = 1.5°
Vc= 142 KN = 31.92 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 473 KN = 106.58 kips Resistencia a cortante 2

Vnd = 473 KN = 106.58 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 13   VGE



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 23.7 cm2 = 0.026 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 726 kN = 163.11 kips Cortante actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0009

θ (29+3500Ɛs) = 32.2°

β = 2.8°
Vc= 271 KN = 61.15 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 740 KN = 166.73 kips Resistencia refuerzo inclinado

Vn2= 1343 KN = 302.53 kips Resistencia a cortante 2

Vnd = 1074 KN = 241.98 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn puntos 1 y 2  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" + 1-1/4" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Asv= 15.8 cm2 = 0.017 ft2 Área de acero inclinado

α = 37.3° Angulo de inclinación del acero

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 638 kN = 143.44 kips Cortante actuante en punto de estudio 

Mu= 353 kN-m = 260.67 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0016

θ (29+3500Ɛs) = 34.5°

β = 2.2°
Vc= 211 KN = 47.53 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vs2= 493 KN = 111.15 kips Resistencia refuerzo inclinado

Vn2= 1035 KN = 233.34 kips Resistencia a cortante 2

Vnd = 1035 KN = 233.34 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 3   VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 525 kN = 117.98 kips Cortante actuante en punto de estudio 

Mu= 926 kN-m = 683.29 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0026

θ (29+3500Ɛs) = 38.2°

β = 1.6°
Vc= 154 KN = 34.61 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 485 KN = 109.26 kips Resistencia a cortante 2

Vnd = 485 KN = 109.26 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 4   VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 468 kN = 105.25 kips Cortante actuante en punto de estudio 

Mu= 1145 kN-m = 845.08 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0030

θ (29+3500Ɛs) = 39.6°

β = 1.5°
Vc= 140 KN = 31.46 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 471 KN = 106.12 kips Resistencia a cortante 2

Vnd = 471 KN = 106.12 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 5  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 413 kN = 92.94 kips Cortante actuante en punto de estudio 

Mu= 1320 kN-m = 973.86 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0033

θ (29+3500Ɛs) = 40.7°

β = 1.4°
Vc= 131 KN = 29.42 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 462 KN = 104.07 kips Resistencia a cortante 2

Vnd = 462 KN = 104.07 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 5  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 360 kN = 80.98 kips Cortante actuante en punto de estudio 

Mu= 1455 kN-m = 1073.54 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0036

θ (29+3500Ɛs) = 41.5°

β = 1.3°
Vc= 125 KN = 28.09 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 456 KN = 102.74 kips Resistencia a cortante 2

Vnd = 456 KN = 102.74 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 7  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 307 kN = 69.02 kips Cortante actuante en punto de estudio 

Mu= 1552 kN-m = 1145.42 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0037

θ (29+3500Ɛs) = 41.9°

β = 1.3°
Vc= 121 KN = 27.30 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 452 KN = 101.95 kips Resistencia a cortante 2

Vnd = 452 KN = 101.95 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 8  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 254 kN = 57.07 kips Cortante actuante en punto de estudio 

Mu= 1622 kN-m = 1197.31 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0038

θ (29+3500Ɛs) = 42.2°

β = 1.3°
Vc= 119 KN = 26.86 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 450 KN = 101.51 kips Resistencia a cortante 2

Vnd = 450 KN = 101.51 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 9  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 201 kN = 45.11 kips Cortante actuante en punto de estudio 

Mu= 1654 kN-m = 1220.49 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0038

θ (29+3500Ɛs) = 42.2°

β = 1.3°
Vc= 119 KN = 26.86 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 450 KN = 101.51 kips Resistencia a cortante 2

Vnd = 450 KN = 101.51 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 10  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 147 kN = 33.15 kips Cortante actuante en punto de estudio 

Mu= 1654 kN-m = 1220.50 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0037

θ (29+3500Ɛs) = 42.0°

β = 1.3°
Vc= 121 KN = 27.21 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 452 KN = 101.87 kips Resistencia a cortante 2

Vnd = 452 KN = 101.87 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 11  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 94 kN = 21.20 kips Cortante actuante en punto de estudio 

Mu= 1654 kN-m = 1220.49 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0036

θ (29+3500Ɛs) = 41.8°

β = 1.3°
Vc= 122 KN = 27.58 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 454 KN = 102.23 kips Resistencia a cortante 2

Vnd = 454 KN = 102.23 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 12  VGI



Materiales

f'c= 14 Mpa = 292.396 kips/ft2

fy= 420 Mpa = 8771.88 kips/ft2

Es= 200000 Mpa = 4177087 kips/ft2

Geometría viga

b= 0.52m = 1.7 ft

h= 0.71m = 2.3 ft

dv= 0.59m = 1.9 ft

Ref-prin= 1-1/4" Diámetro de refuerzo Horizontal

Ash= 39.7cm2 = 0.043 ft2 Área total de refuerzo Horizontal en el apoyo

Estribos= 1/2" Diámetro de estribos + Refuerzo inclinado

Asv= 2.5 cm2 = 0.003 ft2 Área de acero transversal- Estribos

S= 0.19m = 0.6 ft Separación entre estribos

Refuerzo mínimo transversal

5.8.2.5-1 AASTHO

Av= 0.73 cm2 = 0.001 ft2 Asv>Av-Cumple- Se puede aplicar procedimiento general para cortatnte
Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 281 kN = 63.23 kips Cortante actuante en punto de estudio 

Mu= 1623 kN-m = 1197.63 kips Momento  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

Vn= Menor valor entre :

Vn = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0

Vn1 = 0.25*f'c*bv*dv = 1074 kN = 241.4 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

Ɛs = 0.0038

θ (29+3500Ɛs) = 42.4°

β = 1.2°
Vc= 118 KN = 26.67 kips

Vs1= 331 KN = 74.65 kips Resistencia estribos

Vn2= 450 KN = 101.33 kips Resistencia a cortante 2

Vnd = 450 KN = 101.33 kips Mínimo entre Vn1 y Vn2

Capacidad a cortante  Vn punto 13  VGI



 

ANEXO 3 

  



TABLE:  Element Forces - Frames

Frame Station OutputCase CaseType StepType P V2 V3 T M2 M3 FrameElem ElemStation

Text m Text Text Text KN KN KN KN-m KN-m KN-m Text m

1 0 SERV1-1 Combination Max 0 -188,807 10,58 0 -301,408 3,411E-13 1-1 0

1 0,5915 SERV1-1 Combination Max 0 -162,823 10,58 0 -301,408 239,9949 1-1 0,5915

1 0 SERV1-1 Combination Min 0 -431,403 -10,579 0 -622,3652 3,411E-13 1-1 0

1 0,5915 SERV1-1 Combination Min 0 -380,53 -10,579 0 -619,0448 106,0953 1-1 0,5915

1 0 SERV1-2 Combination Max 0 -188,807 15,708 0 -301,408 3,411E-13 1-1 0

1 0,5915 SERV1-2 Combination Max 0 -164,376 15,708 0 -301,408 224,1841 1-1 0,5915

1 0 SERV1-2 Combination Min 0 -399,739 -15,706 0 -607,8599 3,411E-13 1-1 0

1 0,5915 SERV1-2 Combination Min 0 -358,637 -15,706 0 -601,1559 106,0953 1-1 0,5915

1 0 RESIST 1-1 M Combination Max 0 -266,959 15,834 0 -426,1684 5,684E-13 1-1 0

1 0,5915 RESIST 1-1 M Combination Max 0 -229,633 15,834 0 -426,1684 350,4049 1-1 0,5915

1 0 RESIST 1-1 M Combination Min 0 -630,029 -15,833 0 -906,513 5,684E-13 1-1 0

1 0,5915 RESIST 1-1 M Combination Min 0 -555,452 -15,833 0 -901,5437 150,0108 1-1 0,5915

1 0 RESIST 1-2 M Combination Max 0 -266,959 23,508 0 -426,1684 5,684E-13 1-1 0

1 0,5915 RESIST 1-2 M Combination Max 0 -231,956 23,508 0 -426,1684 326,7425 1-1 0,5915

1 0 RESIST 1-2 M Combination Min 0 -582,64 -23,506 0 -884,8043 5,684E-13 1-1 0

1 0,5915 RESIST 1-2 M Combination Min 0 -522,688 -23,506 0 -874,7712 150,0108 1-1 0,5915

1 0 RESIST 1-1 V Combination Max 0 -266,959 15,612 0 -426,1684 5,684E-13 1-1 0

1 0,5915 RESIST 1-1 V Combination Max 0 -229,782 15,612 0 -426,1684 347,593 1-1 0,5915

1 0 RESIST 1-1 V Combination Min 0 -624,934 -15,611 0 -899,7729 5,684E-13 1-1 0

1 0,5915 RESIST 1-1 V Combination Min 0 -551,029 -15,611 0 -894,8733 150,0108 1-1 0,5915

1 0 RESIST 1-2 V Combination Max 0 -266,959 23,178 0 -426,1684 5,684E-13 1-1 0

1 0,5915 RESIST 1-2 V Combination Max 0 -232,072 23,178 0 -426,1684 324,2627 1-1 0,5915

1 0 RESIST 1-2 V Combination Min 0 -578,21 -23,176 0 -878,3689 5,684E-13 1-1 0

1 0,5915 RESIST 1-2 V Combination Min 0 -518,725 -23,176 0 -868,4765 150,0108 1-1 0,5915

2 0 SERV1-1 Combination Max 0 -162,823 10,58 0 -301,408 239,9949 2-1 0

2 0,5915 SERV1-1 Combination Max 0 -136,827 10,58 0 -301,408 450,0243 2-1 0,5915

2 0 SERV1-1 Combination Min 0 -380,53 -10,579 0 -619,0448 106,0953 2-1 0

2 0,5915 SERV1-1 Combination Min 0 -345,639 -10,579 0 -615,7244 201,0226 2-1 0,5915

2 0 SERV1-2 Combination Max 0 -164,376 15,708 0 -301,408 224,1841 2-1 0

2 0,5915 SERV1-2 Combination Max 0 -139,935 15,708 0 -301,408 424,1565 2-1 0,5915

2 0 SERV1-2 Combination Min 0 -358,637 -15,706 0 -601,1559 106,0953 2-1 0

2 0,5915 SERV1-2 Combination Min 0 -328,636 -15,706 0 -594,5031 201,0226 2-1 0,5915

2 0 RESIST 1-1 M Combination Max 0 -229,633 15,834 0 -426,1684 350,4049 2-1 0

2 0,5915 RESIST 1-1 M Combination Max 0 -192,288 15,834 0 -426,1684 656,8869 2-1 0,5915

2 0 RESIST 1-1 M Combination Min 0 -555,452 -15,833 0 -901,5437 150,0108 2-1 0

2 0,5915 RESIST 1-1 M Combination Min 0 -504,796 -15,833 0 -896,5743 284,231 2-1 0,5915

2 0 RESIST 1-2 M Combination Max 0 -231,956 23,508 0 -426,1684 326,7425 2-1 0

2 0,5915 RESIST 1-2 M Combination Max 0 -196,939 23,508 0 -426,1684 618,1732 2-1 0,5915

2 0 RESIST 1-2 M Combination Min 0 -522,688 -23,506 0 -874,7712 150,0108 2-1 0

2 0,5915 RESIST 1-2 M Combination Min 0 -479,35 -23,506 0 -864,8145 284,231 2-1 0,5915

2 0 RESIST 1-1 V Combination Max 0 -229,782 15,612 0 -426,1684 347,593 2-1 0

2 0,5915 RESIST 1-1 V Combination Max 0 -192,587 15,612 0 -426,1684 651,6578 2-1 0,5915

2 0 RESIST 1-1 V Combination Min 0 -551,029 -15,611 0 -894,8733 150,0108 2-1 0

2 0,5915 RESIST 1-1 V Combination Min 0 -500,709 -15,611 0 -889,9737 284,231 2-1 0,5915

2 0 RESIST 1-2 V Combination Max 0 -232,072 23,178 0 -426,1684 324,2627 2-1 0

2 0,5915 RESIST 1-2 V Combination Max 0 -197,172 23,178 0 -426,1684 613,4874 2-1 0,5915

2 0 RESIST 1-2 V Combination Min 0 -518,725 -23,176 0 -868,4765 150,0108 2-1 0

2 0,5915 RESIST 1-2 V Combination Min 0 -475,62 -23,176 0 -858,6595 284,231 2-1 0,5915

3 0 SERV1-1 Combination Max 0 -136,827 10,58 0 -301,408 450,0243 3-1 0

3 0,5915 SERV1-1 Combination Max 0 -110,832 10,58 0 -301,408 629,9459 3-1 0,5915

3 0 SERV1-1 Combination Min 0 -345,639 -10,579 0 -615,7244 201,0226 3-1 0

3 0,5915 SERV1-1 Combination Min 0 -310,748 -10,579 0 -612,4039 284,782 3-1 0,5915

3 0 SERV1-2 Combination Max 0 -139,935 15,708 0 -301,408 424,1565 3-1 0

3 0,5915 SERV1-2 Combination Max 0 -110,291 15,708 0 -301,408 599,8061 3-1 0,5915

3 0 SERV1-2 Combination Min 0 -328,636 -15,706 0 -594,5031 201,0226 3-1 0

3 0,5915 SERV1-2 Combination Min 0 -298,636 -15,706 0 -587,8502 284,782 3-1 0,5915

3 0 RESIST 1-1 M Combination Max 0 -192,288 15,834 0 -426,1684 656,8869 3-1 0

3 0,5915 RESIST 1-1 M Combination Max 0 -154,944 15,834 0 -426,1684 919,2328 3-1 0,5915

3 0 RESIST 1-1 M Combination Min 0 -504,796 -15,833 0 -896,5743 284,231 3-1 0

3 0,5915 RESIST 1-1 M Combination Min 0 -454,139 -15,833 0 -891,605 402,6605 3-1 0,5915

3 0 RESIST 1-2 M Combination Max 0 -196,939 23,508 0 -426,1684 618,1732 3-1 0

3 0,5915 RESIST 1-2 M Combination Max 0 -154,135 23,508 0 -426,1684 874,1255 3-1 0,5915

3 0 RESIST 1-2 M Combination Min 0 -479,35 -23,506 0 -864,8145 284,231 3-1 0

3 0,5915 RESIST 1-2 M Combination Min 0 -436,012 -23,506 0 -854,8578 402,6605 3-1 0,5915

ANEXO 3A-  FUERZAS EN VIGA EXTERNA



3 0 RESIST 1-1 V Combination Max 0 -192,587 15,612 0 -426,1684 651,6578 3-1 0

3 0,5915 RESIST 1-1 V Combination Max 0 -155,392 15,612 0 -426,1684 911,9844 3-1 0,5915

3 0 RESIST 1-1 V Combination Min 0 -500,709 -15,611 0 -889,9737 284,231 3-1 0

3 0,5915 RESIST 1-1 V Combination Min 0 -450,389 -15,611 0 -885,0741 402,6605 3-1 0,5915

3 0 RESIST 1-2 V Combination Max 0 -197,172 23,178 0 -426,1684 613,4874 3-1 0

3 0,5915 RESIST 1-2 V Combination Max 0 -154,595 23,178 0 -426,1684 867,51 3-1 0,5915

3 0 RESIST 1-2 V Combination Min 0 -475,62 -23,176 0 -858,6595 284,231 3-1 0

3 0,5915 RESIST 1-2 V Combination Min 0 -432,516 -23,176 0 -848,8426 402,6605 3-1 0,5915

4 0 SERV1-1 Combination Max 0 -110,832 10,58 0 -301,408 629,9459 4-1 0

4 0,5915 SERV1-1 Combination Max 0 -84,836 10,58 0 -301,408 779,7598 4-1 0,5915

4 0 SERV1-1 Combination Min 0 -310,748 -10,579 0 -612,4039 284,782 4-1 0

4 0,5915 SERV1-1 Combination Min 0 -275,858 -10,579 0 -609,0835 357,3735 4-1 0,5915

4 0 SERV1-2 Combination Max 0 -110,291 15,708 0 -301,408 599,8061 4-1 0

4 0,5915 SERV1-2 Combination Max 0 -80,291 15,708 0 -301,408 751,1327 4-1 0,5915

4 0 SERV1-2 Combination Min 0 -298,636 -15,706 0 -587,8502 284,782 4-1 0

4 0,5915 SERV1-2 Combination Min 0 -268,635 -15,706 0 -582,5163 357,3735 4-1 0,5915

4 0 RESIST 1-1 M Combination Max 0 -154,944 15,834 0 -426,1684 919,2328 4-1 0

4 0,5915 RESIST 1-1 M Combination Max 0 -117,6 15,834 0 -426,1684 1137,4428 4-1 0,5915

4 0 RESIST 1-1 M Combination Min 0 -454,139 -15,833 0 -891,605 402,6605 4-1 0

4 0,5915 RESIST 1-1 M Combination Min 0 -403,483 -15,833 0 -886,6356 505,2995 4-1 0,5915

4 0 RESIST 1-2 M Combination Max 0 -154,135 23,508 0 -426,1684 874,1255 4-1 0

4 0,5915 RESIST 1-2 M Combination Max 0 -110,797 23,508 0 -426,1684 1094,5995 4-1 0,5915

4 0 RESIST 1-2 M Combination Min 0 -436,012 -23,506 0 -854,8578 402,6605 4-1 0

4 0,5915 RESIST 1-2 M Combination Min 0 -392,674 -23,506 0 -846,8752 505,2995 4-1 0,5915

4 0 RESIST 1-1 V Combination Max 0 -155,392 15,612 0 -426,1684 911,9844 4-1 0

4 0,5915 RESIST 1-1 V Combination Max 0 -118,197 15,612 0 -426,1684 1128,5727 4-1 0,5915

4 0 RESIST 1-1 V Combination Min 0 -450,389 -15,611 0 -885,0741 402,6605 4-1 0

4 0,5915 RESIST 1-1 V Combination Min 0 -400,069 -15,611 0 -880,1744 505,2995 4-1 0,5915

4 0 RESIST 1-2 V Combination Max 0 -154,595 23,178 0 -426,1684 867,51 4-1 0

4 0,5915 RESIST 1-2 V Combination Max 0 -111,49 23,178 0 -426,1684 1086,3306 4-1 0,5915

4 0 RESIST 1-2 V Combination Min 0 -432,516 -23,176 0 -848,8426 402,6605 4-1 0

4 0,5915 RESIST 1-2 V Combination Min 0 -389,411 -23,176 0 -840,9719 505,2995 4-1 0,5915

5 0 SERV1-1 Combination Max 0 -84,836 10,58 0 -301,408 779,7598 5-1 0

5 0,5915 SERV1-1 Combination Max 0 -58,84 10,58 0 -301,408 899,466 5-1 0,5915

5 0 SERV1-1 Combination Min 0 -275,858 -10,579 0 -609,0835 357,3735 5-1 0

5 0,5915 SERV1-1 Combination Min 0 -241,924 -10,579 0 -606,175 418,7971 5-1 0,5915

5 0 SERV1-2 Combination Max 0 -80,291 15,708 0 -301,408 751,1327 5-1 0

5 0,5915 SERV1-2 Combination Max 0 -50,29 15,708 0 -301,408 878,1365 5-1 0,5915

5 0 SERV1-2 Combination Min 0 -268,635 -15,706 0 -582,5163 357,3735 5-1 0

5 0,5915 SERV1-2 Combination Min 0 -238,634 -15,706 0 -577,7469 418,7971 5-1 0,5915

5 0 RESIST 1-1 M Combination Max 0 -117,6 15,834 0 -426,1684 1137,4428 5-1 0

5 0,5915 RESIST 1-1 M Combination Max 0 -80,256 15,834 0 -426,1684 1311,5169 5-1 0,5915

5 0 RESIST 1-1 M Combination Min 0 -403,483 -15,833 0 -886,6356 505,2995 5-1 0

5 0,5915 RESIST 1-1 M Combination Min 0 -354,259 -15,833 0 -882,2828 592,1478 5-1 0,5915

5 0 RESIST 1-2 M Combination Max 0 -110,797 23,508 0 -426,1684 1094,5995 5-1 0

5 0,5915 RESIST 1-2 M Combination Max 0 -67,459 23,508 0 -426,1684 1279,5952 5-1 0,5915

5 0 RESIST 1-2 M Combination Min 0 -392,674 -23,506 0 -846,8752 505,2995 5-1 0

5 0,5915 RESIST 1-2 M Combination Min 0 -349,335 -23,506 0 -839,7373 592,1478 5-1 0,5915

5 0 RESIST 1-1 V Combination Max 0 -118,197 15,612 0 -426,1684 1128,5727 5-1 0

5 0,5915 RESIST 1-1 V Combination Max 0 -81,003 15,612 0 -426,1684 1301,4228 5-1 0,5915

5 0 RESIST 1-1 V Combination Min 0 -400,069 -15,611 0 -880,1744 505,2995 5-1 0

5 0,5915 RESIST 1-1 V Combination Min 0 -351,161 -15,611 0 -875,8827 592,1478 5-1 0,5915

5 0 RESIST 1-2 V Combination Max 0 -111,49 23,178 0 -426,1684 1086,3306 5-1 0

5 0,5915 RESIST 1-2 V Combination Max 0 -68,386 23,178 0 -426,1684 1269,9491 5-1 0,5915

5 0 RESIST 1-2 V Combination Min 0 -389,411 -23,176 0 -840,9719 505,2995 5-1 0

5 0,5915 RESIST 1-2 V Combination Min 0 -346,307 -23,176 0 -833,9342 592,1478 5-1 0,5915

6 0 SERV1-1 Combination Max 0 -58,84 10,58 0 -301,408 899,466 6-1 0

6 0,5915 SERV1-1 Combination Max 0 -32,845 10,58 0 -301,408 992,4606 6-1 0,5915

6 0 SERV1-1 Combination Min 0 -241,924 -10,579 0 -606,175 418,7971 6-1 0

6 0,5915 SERV1-1 Combination Min 0 -208,813 -10,579 0 -603,6606 469,0527 6-1 0,5915

6 0 SERV1-2 Combination Max 0 -50,29 15,708 0 -301,408 878,1365 6-1 0

6 0,5915 SERV1-2 Combination Max 0 -20,289 15,708 0 -301,408 980,8174 6-1 0,5915

6 0 SERV1-2 Combination Min 0 -238,634 -15,706 0 -577,7469 418,7971 6-1 0

6 0,5915 SERV1-2 Combination Min 0 -208,634 -15,706 0 -573,0848 469,0527 6-1 0,5915

6 0 RESIST 1-1 M Combination Max 0 -80,256 15,834 0 -426,1684 1311,5169 6-1 0

6 0,5915 RESIST 1-1 M Combination Max 0 -42,912 15,834 0 -426,1684 1446,5378 6-1 0,5915

6 0 RESIST 1-1 M Combination Min 0 -354,259 -15,833 0 -882,2828 592,1478 6-1 0

6 0,5915 RESIST 1-1 M Combination Min 0 -306,266 -15,833 0 -878,5197 663,2056 6-1 0,5915



6 0 RESIST 1-2 M Combination Max 0 -67,459 23,508 0 -426,1684 1279,5952 6-1 0

6 0,5915 RESIST 1-2 M Combination Max 0 -24,121 23,508 0 -426,1684 1429,1126 6-1 0,5915

6 0 RESIST 1-2 M Combination Min 0 -349,335 -23,506 0 -839,7373 592,1478 6-1 0

6 0,5915 RESIST 1-2 M Combination Min 0 -305,997 -23,506 0 -832,76 663,2056 6-1 0,5915

6 0 RESIST 1-1 V Combination Max 0 -81,003 15,612 0 -426,1684 1301,4228 6-1 0

6 0,5915 RESIST 1-1 V Combination Max 0 -43,808 15,612 0 -426,1684 1435,5462 6-1 0,5915

6 0 RESIST 1-1 V Combination Min 0 -351,161 -15,611 0 -875,8827 592,1478 6-1 0

6 0,5915 RESIST 1-1 V Combination Min 0 -303,467 -15,611 0 -872,1724 663,2056 6-1 0,5915

6 0 RESIST 1-2 V Combination Max 0 -68,386 23,178 0 -426,1684 1269,9491 6-1 0

6 0,5915 RESIST 1-2 V Combination Max 0 -25,281 23,178 0 -426,1684 1418,3655 6-1 0,5915

6 0 RESIST 1-2 V Combination Min 0 -346,307 -23,176 0 -833,9342 592,1478 6-1 0

6 0,5915 RESIST 1-2 V Combination Min 0 -303,202 -23,176 0 -827,0548 663,2056 6-1 0,5915

7 0 SERV1-1 Combination Max 0 -32,845 10,58 0 -301,408 992,4606 7-1 0

7 0,5915 SERV1-1 Combination Max 0 -6,849 10,58 0 -301,408 1059,8874 7-1 0,5915

7 0 SERV1-1 Combination Min 0 -208,813 -10,579 0 -603,6606 469,0527 7-1 0

7 0,5915 SERV1-1 Combination Min 0 -175,703 -10,579 0 -601,1462 508,1405 7-1 0,5915

7 0 SERV1-2 Combination Max 0 -20,289 15,708 0 -301,408 980,8174 7-1 0

7 0,5915 SERV1-2 Combination Max 0 9,711 15,708 0 -301,408 1059,1754 7-1 0,5915

7 0 SERV1-2 Combination Min 0 -208,634 -15,706 0 -573,0848 469,0527 7-1 0

7 0,5915 SERV1-2 Combination Min 0 -178,633 -15,706 0 -569,4743 508,1405 7-1 0,5915

7 0 RESIST 1-1 M Combination Max 0 -42,912 15,834 0 -426,1684 1446,5378 7-1 0

7 0,5915 RESIST 1-1 M Combination Max 0 -5,567 15,834 0 -426,1684 1544,2171 7-1 0,5915

7 0 RESIST 1-1 M Combination Min 0 -306,266 -15,833 0 -878,5197 663,2056 7-1 0

7 0,5915 RESIST 1-1 M Combination Min 0 -258,274 -15,833 0 -874,7566 718,4727 7-1 0,5915

7 0 RESIST 1-2 M Combination Max 0 -24,121 23,508 0 -426,1684 1429,1126 7-1 0

7 0,5915 RESIST 1-2 M Combination Max 0 19,217 23,508 0 -426,1684 1543,1516 7-1 0,5915

7 0 RESIST 1-2 M Combination Min 0 -305,997 -23,506 0 -832,76 663,2056 7-1 0

7 0,5915 RESIST 1-2 M Combination Min 0 -262,659 -23,506 0 -827,3564 718,4727 7-1 0,5915

7 0 RESIST 1-1 V Combination Max 0 -43,808 15,612 0 -426,1684 1435,5462 7-1 0

7 0,5915 RESIST 1-1 V Combination Max 0 -6,613 15,612 0 -426,1684 1532,6305 7-1 0,5915

7 0 RESIST 1-1 V Combination Min 0 -303,467 -15,611 0 -872,1724 663,2056 7-1 0

7 0,5915 RESIST 1-1 V Combination Min 0 -255,773 -15,611 0 -868,4621 718,4727 7-1 0,5915

7 0 RESIST 1-2 V Combination Max 0 -25,281 23,178 0 -426,1684 1418,3655 7-1 0

7 0,5915 RESIST 1-2 V Combination Max 0 17,823 23,178 0 -426,1684 1531,5799 7-1 0,5915

7 0 RESIST 1-2 V Combination Min 0 -303,202 -23,176 0 -827,0548 663,2056 7-1 0

7 0,5915 RESIST 1-2 V Combination Min 0 -260,098 -23,176 0 -821,727 718,4727 7-1 0,5915

8 0 SERV1-1 Combination Max 0 -6,849 10,58 0 -301,408 1059,8874 8-1 0

8 0,5915 SERV1-1 Combination Max 0 24,331 10,58 0 -301,408 1108,5183 8-1 0,5915

8 0 SERV1-1 Combination Min 0 -175,703 -10,579 0 -601,1462 508,1405 8-1 0

8 0,5915 SERV1-1 Combination Min 0 -142,592 -10,579 0 -598,7929 536,0603 8-1 0,5915

8 0 SERV1-2 Combination Max 0 9,711 15,708 0 -301,408 1059,1754 8-1 0

8 0,5915 SERV1-2 Combination Max 0 39,712 15,708 0 -301,408 1113,2105 8-1 0,5915

8 0 SERV1-2 Combination Min 0 -178,633 -15,706 0 -569,4743 508,1405 8-1 0

8 0,5915 SERV1-2 Combination Min 0 -148,632 -15,706 0 -567,0076 536,0603 8-1 0,5915

8 0 RESIST 1-1 M Combination Max 0 -5,567 15,834 0 -426,1684 1544,2171 8-1 0

8 0,5915 RESIST 1-1 M Combination Max 0 39,536 15,834 0 -426,1684 1614,6899 8-1 0,5915

8 0 RESIST 1-1 M Combination Min 0 -258,274 -15,833 0 -874,7566 718,4727 8-1 0

8 0,5915 RESIST 1-1 M Combination Min 0 -210,281 -15,833 0 -871,2347 757,9492 8-1 0,5915

8 0 RESIST 1-2 M Combination Max 0 19,217 23,508 0 -426,1684 1543,1516 8-1 0

8 0,5915 RESIST 1-2 M Combination Max 0 62,555 23,508 0 -426,1684 1621,7123 8-1 0,5915

8 0 RESIST 1-2 M Combination Min 0 -262,659 -23,506 0 -827,3564 718,4727 8-1 0

8 0,5915 RESIST 1-2 M Combination Min 0 -219,321 -23,506 0 -823,6648 757,9492 8-1 0,5915

8 0 RESIST 1-1 V Combination Max 0 -6,613 15,612 0 -426,1684 1532,6305 8-1 0

8 0,5915 RESIST 1-1 V Combination Max 0 38,232 15,612 0 -426,1684 1602,6683 8-1 0,5915

8 0 RESIST 1-1 V Combination Min 0 -255,773 -15,611 0 -868,4621 718,4727 8-1 0

8 0,5915 RESIST 1-1 V Combination Min 0 -208,08 -15,611 0 -864,9896 757,9492 8-1 0,5915

8 0 RESIST 1-2 V Combination Max 0 17,823 23,178 0 -426,1684 1531,5799 8-1 0

8 0,5915 RESIST 1-2 V Combination Max 0 60,928 23,178 0 -426,1684 1609,5921 8-1 0,5915

8 0 RESIST 1-2 V Combination Min 0 -260,098 -23,176 0 -821,727 718,4727 8-1 0

8 0,5915 RESIST 1-2 V Combination Min 0 -216,993 -23,176 0 -818,0872 757,9492 8-1 0,5915

9 0 SERV1-1 Combination Max 0 24,331 10,58 0 -301,408 1108,5183 9-1 0

9 0,5915 SERV1-1 Combination Max 0 57,442 10,58 0 -301,408 1130,7554 9-1 0,5915

9 0 SERV1-1 Combination Min 0 -142,592 -10,579 0 -598,7929 536,0603 9-1 0

9 0,5915 SERV1-1 Combination Min 0 -109,481 -10,579 0 -597,0954 552,8121 9-1 0,5915

9 0 SERV1-2 Combination Max 0 39,712 15,708 0 -301,408 1113,2105 9-1 0

9 0,5915 SERV1-2 Combination Max 0 69,713 15,708 0 -301,408 1142,9227 9-1 0,5915

9 0 SERV1-2 Combination Min 0 -148,632 -15,706 0 -567,0076 536,0603 9-1 0

9 0,5915 SERV1-2 Combination Min 0 -118,632 -15,706 0 -564,85 552,8121 9-1 0,5915



9 0 RESIST 1-1 M Combination Max 0 39,536 15,834 0 -426,1684 1614,6899 9-1 0

9 0,5915 RESIST 1-1 M Combination Max 0 87,528 15,834 0 -426,1684 1646,5851 9-1 0,5915

9 0 RESIST 1-1 M Combination Min 0 -210,281 -15,833 0 -871,2347 757,9492 9-1 0

9 0,5915 RESIST 1-1 M Combination Min 0 -162,289 -15,833 0 -868,6942 781,6352 9-1 0,5915

9 0 RESIST 1-2 M Combination Max 0 62,555 23,508 0 -426,1684 1621,7123 9-1 0

9 0,5915 RESIST 1-2 M Combination Max 0 105,893 23,508 0 -426,1684 1664,7947 9-1 0,5915

9 0 RESIST 1-2 M Combination Min 0 -219,321 -23,506 0 -823,6648 757,9492 9-1 0

9 0,5915 RESIST 1-2 M Combination Min 0 -175,983 -23,506 0 -820,4357 781,6352 9-1 0,5915

9 0 RESIST 1-1 V Combination Max 0 38,232 15,612 0 -426,1684 1602,6683 9-1 0

9 0,5915 RESIST 1-1 V Combination Max 0 85,925 15,612 0 -426,1684 1634,4483 9-1 0,5915

9 0 RESIST 1-1 V Combination Min 0 -208,08 -15,611 0 -864,9896 757,9492 9-1 0

9 0,5915 RESIST 1-1 V Combination Min 0 -160,386 -15,611 0 -862,4847 781,6352 9-1 0,5915

9 0 RESIST 1-2 V Combination Max 0 60,928 23,178 0 -426,1684 1609,5921 9-1 0

9 0,5915 RESIST 1-2 V Combination Max 0 104,033 23,178 0 -426,1684 1652,4024 9-1 0,5915

9 0 RESIST 1-2 V Combination Min 0 -216,993 -23,176 0 -818,0872 757,9492 9-1 0

9 0,5915 RESIST 1-2 V Combination Min 0 -173,888 -23,176 0 -814,9034 781,6352 9-1 0,5915

10 0 SERV1-1 Combination Max 0 57,442 10,58 0 -301,408 1130,7554 10-1 0

10 0,5915 SERV1-1 Combination Max 0 90,552 10,58 0 -301,408 1122,8848 10-1 0,5915

10 0 SERV1-1 Combination Min 0 -109,481 -10,579 0 -597,0954 552,8121 10-1 0

10 0,5915 SERV1-1 Combination Min 0 -76,37 -10,579 0 -596,3507 558,3961 10-1 0,5915

10 0 SERV1-2 Combination Max 0 69,713 15,708 0 -301,408 1142,9227 10-1 0

10 0,5915 SERV1-2 Combination Max 0 99,713 15,708 0 -301,408 1148,3121 10-1 0,5915

10 0 SERV1-2 Combination Min 0 -118,632 -15,706 0 -564,85 552,8121 10-1 0

10 0,5915 SERV1-2 Combination Min 0 -88,631 -15,706 0 -564,7723 558,3961 10-1 0,5915

10 0 RESIST 1-1 M Combination Max 0 87,528 15,834 0 -426,1684 1646,5851 10-1 0

10 0,5915 RESIST 1-1 M Combination Max 0 135,521 15,834 0 -426,1684 1634,3443 10-1 0,5915

10 0 RESIST 1-1 M Combination Min 0 -162,289 -15,833 0 -868,6942 781,6352 10-1 0

10 0,5915 RESIST 1-1 M Combination Min 0 -114,296 -15,833 0 -867,5796 789,5305 10-1 0,5915

10 0 RESIST 1-2 M Combination Max 0 105,893 23,508 0 -426,1684 1664,7947 10-1 0

10 0,5915 RESIST 1-2 M Combination Max 0 149,231 23,508 0 -426,1684 1672,3988 10-1 0,5915

10 0 RESIST 1-2 M Combination Min 0 -175,983 -23,506 0 -820,4357 781,6352 10-1 0

10 0,5915 RESIST 1-2 M Combination Min 0 -132,645 -23,506 0 -820,3195 789,5305 10-1 0,5915

10 0 RESIST 1-1 V Combination Max 0 85,925 15,612 0 -426,1684 1634,4483 10-1 0

10 0,5915 RESIST 1-1 V Combination Max 0 133,619 15,612 0 -426,1684 1622,49 10-1 0,5915

10 0 RESIST 1-1 V Combination Min 0 -160,386 -15,611 0 -862,4847 781,6352 10-1 0

10 0,5915 RESIST 1-1 V Combination Min 0 -112,692 -15,611 0 -861,3859 789,5305 10-1 0,5915

10 0 RESIST 1-2 V Combination Max 0 104,033 23,178 0 -426,1684 1652,4024 10-1 0

10 0,5915 RESIST 1-2 V Combination Max 0 147,137 23,178 0 -426,1684 1660,0105 10-1 0,5915

10 0 RESIST 1-2 V Combination Min 0 -173,888 -23,176 0 -814,9034 781,6352 10-1 0

10 0,5915 RESIST 1-2 V Combination Min 0 -130,784 -23,176 0 -814,7888 789,5305 10-1 0,5915

11 0 SERV1-1 Combination Max 0 90,552 10,58 0 -301,408 1122,8848 11-1 0

11 0,5915 SERV1-1 Combination Max 0 123,663 10,58 0 -301,408 1130,6807 11-1 0,5915

11 0 SERV1-1 Combination Min 0 -76,37 -10,579 0 -596,3507 558,3961 11-1 0

11 0,5915 SERV1-1 Combination Min 0 -43,26 -10,579 0 -597,0972 552,8121 11-1 0,5915

11 0 SERV1-2 Combination Max 0 99,713 15,708 0 -301,408 1148,3121 11-1 0

11 0,5915 SERV1-2 Combination Max 0 129,714 15,708 0 -301,408 1142,8338 11-1 0,5915

11 0 SERV1-2 Combination Min 0 -88,631 -15,706 0 -564,7723 558,3961 11-1 0

11 0,5915 SERV1-2 Combination Min 0 -58,63 -15,706 0 -564,8422 552,8121 11-1 0,5915

11 0 RESIST 1-1 M Combination Max 0 135,521 15,834 0 -426,1684 1634,3443 11-1 0

11 0,5915 RESIST 1-1 M Combination Max 0 183,513 15,834 0 -426,1684 1646,4733 11-1 0,5915

11 0 RESIST 1-1 M Combination Min 0 -114,296 -15,833 0 -867,5796 789,5305 11-1 0

11 0,5915 RESIST 1-1 M Combination Min 0 -66,304 -15,833 0 -868,6969 781,6352 11-1 0,5915

11 0 RESIST 1-2 M Combination Max 0 149,231 23,508 0 -426,1684 1672,3988 11-1 0

11 0,5915 RESIST 1-2 M Combination Max 0 192,569 23,508 0 -426,1684 1664,6615 11-1 0,5915

11 0 RESIST 1-2 M Combination Min 0 -132,645 -23,506 0 -820,3195 789,5305 11-1 0

11 0,5915 RESIST 1-2 M Combination Min 0 -89,307 -23,506 0 -820,4241 781,6352 11-1 0,5915

11 0 RESIST 1-1 V Combination Max 0 133,619 15,612 0 -426,1684 1622,49 11-1 0

11 0,5915 RESIST 1-1 V Combination Max 0 181,313 15,612 0 -426,1684 1634,3381 11-1 0,5915

11 0 RESIST 1-1 V Combination Min 0 -112,692 -15,611 0 -861,3859 789,5305 11-1 0

11 0,5915 RESIST 1-1 V Combination Min 0 -64,999 -15,611 0 -862,4874 781,6352 11-1 0,5915

11 0 RESIST 1-2 V Combination Max 0 147,137 23,178 0 -426,1684 1660,0105 11-1 0

11 0,5915 RESIST 1-2 V Combination Max 0 190,242 23,178 0 -426,1684 1652,2711 11-1 0,5915

11 0 RESIST 1-2 V Combination Min 0 -130,784 -23,176 0 -814,7888 789,5305 11-1 0

11 0,5915 RESIST 1-2 V Combination Min 0 -87,679 -23,176 0 -814,892 781,6352 11-1 0,5915

12 0 SERV1-1 Combination Max 0 123,663 10,58 0 -301,408 1130,6807 12-1 0

12 0,5915 SERV1-1 Combination Max 0 156,774 10,58 0 -301,408 1108,4756 12-1 0,5915

12 0 SERV1-1 Combination Min 0 -43,26 -10,579 0 -597,0972 552,8121 12-1 0

12 0,5915 SERV1-1 Combination Min 0 -12,056 -10,579 0 -598,79 536,0603 12-1 0,5915



12 0 SERV1-2 Combination Max 0 129,714 15,708 0 -301,408 1142,8338 12-1 0

12 0,5915 SERV1-2 Combination Max 0 159,715 15,708 0 -301,408 1113,1438 12-1 0,5915

12 0 SERV1-2 Combination Min 0 -58,63 -15,706 0 -564,8422 552,8121 12-1 0

12 0,5915 SERV1-2 Combination Min 0 -28,63 -15,706 0 -567,0089 536,0603 12-1 0,5915

12 0 RESIST 1-1 M Combination Max 0 183,513 15,834 0 -426,1684 1646,4733 12-1 0

12 0,5915 RESIST 1-1 M Combination Max 0 231,506 15,834 0 -426,1684 1614,6261 12-1 0,5915

12 0 RESIST 1-1 M Combination Min 0 -66,304 -15,833 0 -868,6969 781,6352 12-1 0

12 0,5915 RESIST 1-1 M Combination Min 0 -21,164 -15,833 0 -871,2304 757,9492 12-1 0,5915

12 0 RESIST 1-2 M Combination Max 0 192,569 23,508 0 -426,1684 1664,6615 12-1 0

12 0,5915 RESIST 1-2 M Combination Max 0 235,907 23,508 0 -426,1684 1621,6124 12-1 0,5915

12 0 RESIST 1-2 M Combination Min 0 -89,307 -23,506 0 -820,4241 781,6352 12-1 0

12 0,5915 RESIST 1-2 M Combination Min 0 -45,969 -23,506 0 -823,6667 757,9492 12-1 0,5915

12 0 RESIST 1-1 V Combination Max 0 181,313 15,612 0 -426,1684 1634,3381 12-1 0

12 0,5915 RESIST 1-1 V Combination Max 0 229,006 15,612 0 -426,1684 1602,6054 12-1 0,5915

12 0 RESIST 1-1 V Combination Min 0 -64,999 -15,611 0 -862,4874 781,6352 12-1 0

12 0,5915 RESIST 1-1 V Combination Min 0 -20,118 -15,611 0 -864,9853 757,9492 12-1 0,5915

12 0 RESIST 1-2 V Combination Max 0 190,242 23,178 0 -426,1684 1652,2711 12-1 0

12 0,5915 RESIST 1-2 V Combination Max 0 233,346 23,178 0 -426,1684 1609,4937 12-1 0,5915

12 0 RESIST 1-2 V Combination Min 0 -87,679 -23,176 0 -814,892 781,6352 12-1 0

12 0,5915 RESIST 1-2 V Combination Min 0 -44,575 -23,176 0 -818,0891 757,9492 12-1 0,5915

13 0 SERV1-1 Combination Max 0 156,774 10,58 0 -301,408 1108,4756 13-1 0

13 0,5915 SERV1-1 Combination Max 0 189,884 10,58 0 -301,408 1059,8304 13-1 0,5915

13 0 SERV1-1 Combination Min 0 -12,056 -10,579 0 -598,79 536,0603 13-1 0

13 0,5915 SERV1-1 Combination Min 0 13,94 -10,579 0 -601,1465 508,1405 13-1 0,5915

13 0 SERV1-2 Combination Max 0 159,715 15,708 0 -301,408 1113,1438 13-1 0

13 0,5915 SERV1-2 Combination Max 0 189,715 15,708 0 -301,408 1059,1309 13-1 0,5915

13 0 SERV1-2 Combination Min 0 -28,63 -15,706 0 -567,0089 536,0603 13-1 0

13 0,5915 SERV1-2 Combination Min 0 1,371 -15,706 0 -569,4687 508,1405 13-1 0,5915

13 0 RESIST 1-1 M Combination Max 0 231,506 15,834 0 -426,1684 1614,6261 13-1 0

13 0,5915 RESIST 1-1 M Combination Max 0 279,498 15,834 0 -426,1684 1544,132 13-1 0,5915

13 0 RESIST 1-1 M Combination Min 0 -21,164 -15,833 0 -871,2304 757,9492 13-1 0

13 0,5915 RESIST 1-1 M Combination Min 0 16,18 -15,833 0 -874,7571 718,4727 13-1 0,5915

13 0 RESIST 1-2 M Combination Max 0 235,907 23,508 0 -426,1684 1621,6124 13-1 0

13 0,5915 RESIST 1-2 M Combination Max 0 279,245 23,508 0 -426,1684 1543,085 13-1 0,5915

13 0 RESIST 1-2 M Combination Min 0 -45,969 -23,506 0 -823,6667 757,9492 13-1 0

13 0,5915 RESIST 1-2 M Combination Min 0 -2,631 -23,506 0 -827,348 718,4727 13-1 0,5915

13 0 RESIST 1-1 V Combination Max 0 229,006 15,612 0 -426,1684 1602,6054 13-1 0

13 0,5915 RESIST 1-1 V Combination Max 0 276,7 15,612 0 -426,1684 1532,5465 13-1 0,5915

13 0 RESIST 1-1 V Combination Min 0 -20,118 -15,611 0 -864,9853 757,9492 13-1 0

13 0,5915 RESIST 1-1 V Combination Min 0 17,077 -15,611 0 -868,4626 718,4727 13-1 0,5915

13 0 RESIST 1-2 V Combination Max 0 233,346 23,178 0 -426,1684 1609,4937 13-1 0

13 0,5915 RESIST 1-2 V Combination Max 0 276,451 23,178 0 -426,1684 1531,5142 13-1 0,5915

13 0 RESIST 1-2 V Combination Min 0 -44,575 -23,176 0 -818,0891 757,9492 13-1 0

13 0,5915 RESIST 1-2 V Combination Min 0 -1,47 -23,176 0 -821,7188 718,4727 13-1 0,5915

14 0 SERV1-1 Combination Max 0 189,884 10,58 0 -301,408 1059,8304 14-1 0

14 0,5915 SERV1-1 Combination Max 0 222,995 10,58 0 -301,408 992,4321 14-1 0,5915

14 0 SERV1-1 Combination Min 0 13,94 -10,579 0 -601,1465 508,1405 14-1 0

14 0,5915 SERV1-1 Combination Min 0 39,936 -10,579 0 -603,6573 469,0527 14-1 0,5915

14 0 SERV1-2 Combination Max 0 189,715 15,708 0 -301,408 1059,1309 14-1 0

14 0,5915 SERV1-2 Combination Max 0 219,716 15,708 0 -301,408 980,7951 14-1 0,5915

14 0 SERV1-2 Combination Min 0 1,371 -15,706 0 -569,4687 508,1405 14-1 0

14 0,5915 SERV1-2 Combination Min 0 31,372 -15,706 0 -573,091 469,0527 14-1 0,5915

14 0 RESIST 1-1 M Combination Max 0 279,498 15,834 0 -426,1684 1544,132 14-1 0

14 0,5915 RESIST 1-1 M Combination Max 0 327,491 15,834 0 -426,1684 1446,4952 14-1 0,5915

14 0 RESIST 1-1 M Combination Min 0 16,18 -15,833 0 -874,7571 718,4727 14-1 0

14 0,5915 RESIST 1-1 M Combination Min 0 53,524 -15,833 0 -878,5147 663,2056 14-1 0,5915

14 0 RESIST 1-2 M Combination Max 0 279,245 23,508 0 -426,1684 1543,085 14-1 0

14 0,5915 RESIST 1-2 M Combination Max 0 322,583 23,508 0 -426,1684 1429,0793 14-1 0,5915

14 0 RESIST 1-2 M Combination Min 0 -2,631 -23,506 0 -827,348 718,4727 14-1 0

14 0,5915 RESIST 1-2 M Combination Min 0 40,707 -23,506 0 -832,7692 663,2056 14-1 0,5915

14 0 RESIST 1-1 V Combination Max 0 276,7 15,612 0 -426,1684 1532,5465 14-1 0

14 0,5915 RESIST 1-1 V Combination Max 0 324,394 15,612 0 -426,1684 1435,5042 14-1 0,5915

14 0 RESIST 1-1 V Combination Min 0 17,077 -15,611 0 -868,4626 718,4727 14-1 0

14 0,5915 RESIST 1-1 V Combination Min 0 54,271 -15,611 0 -872,1675 663,2056 14-1 0,5915

14 0 RESIST 1-2 V Combination Max 0 276,451 23,178 0 -426,1684 1531,5142 14-1 0

14 0,5915 RESIST 1-2 V Combination Max 0 319,555 23,178 0 -426,1684 1418,3327 14-1 0,5915

14 0 RESIST 1-2 V Combination Min 0 -1,47 -23,176 0 -821,7188 718,4727 14-1 0

14 0,5915 RESIST 1-2 V Combination Min 0 41,634 -23,176 0 -827,0638 663,2056 14-1 0,5915



15 0 SERV1-1 Combination Max 0 222,995 10,58 0 -301,408 992,4321 15-1 0

15 0,5915 SERV1-1 Combination Max 0 256,923 10,58 0 -301,408 899,4482 15-1 0,5915

15 0 SERV1-1 Combination Min 0 39,936 -10,579 0 -603,6573 469,0527 15-1 0

15 0,5915 SERV1-1 Combination Min 0 65,931 -10,579 0 -606,1681 418,7971 15-1 0,5915

15 0 SERV1-2 Combination Max 0 219,716 15,708 0 -301,408 980,7951 15-1 0

15 0,5915 SERV1-2 Combination Max 0 249,717 15,708 0 -301,408 878,1365 15-1 0,5915

15 0 SERV1-2 Combination Min 0 31,372 -15,706 0 -573,091 469,0527 15-1 0

15 0,5915 SERV1-2 Combination Min 0 61,372 -15,706 0 -577,7457 418,7971 15-1 0,5915

15 0 RESIST 1-1 M Combination Max 0 327,491 15,834 0 -426,1684 1446,4952 15-1 0

15 0,5915 RESIST 1-1 M Combination Max 0 376,706 15,834 0 -426,1684 1311,4902 15-1 0,5915

15 0 RESIST 1-1 M Combination Min 0 53,524 -15,833 0 -878,5147 663,2056 15-1 0

15 0,5915 RESIST 1-1 M Combination Min 0 90,868 -15,833 0 -882,2724 592,1478 15-1 0,5915

15 0 RESIST 1-2 M Combination Max 0 322,583 23,508 0 -426,1684 1429,0793 15-1 0

15 0,5915 RESIST 1-2 M Combination Max 0 365,921 23,508 0 -426,1684 1279,5952 15-1 0,5915

15 0 RESIST 1-2 M Combination Min 0 40,707 -23,506 0 -832,7692 663,2056 15-1 0

15 0,5915 RESIST 1-2 M Combination Min 0 84,045 -23,506 0 -839,7355 592,1478 15-1 0,5915

15 0 RESIST 1-1 V Combination Max 0 324,394 15,612 0 -426,1684 1435,5042 15-1 0

15 0,5915 RESIST 1-1 V Combination Max 0 373,293 15,612 0 -426,1684 1301,3966 15-1 0,5915

15 0 RESIST 1-1 V Combination Min 0 54,271 -15,611 0 -872,1675 663,2056 15-1 0

15 0,5915 RESIST 1-1 V Combination Min 0 91,466 -15,611 0 -875,8724 592,1478 15-1 0,5915

15 0 RESIST 1-2 V Combination Max 0 319,555 23,178 0 -426,1684 1418,3327 15-1 0

15 0,5915 RESIST 1-2 V Combination Max 0 362,66 23,178 0 -426,1684 1269,9491 15-1 0,5915

15 0 RESIST 1-2 V Combination Min 0 41,634 -23,176 0 -827,0638 663,2056 15-1 0

15 0,5915 RESIST 1-2 V Combination Min 0 84,739 -23,176 0 -833,9324 592,1478 15-1 0,5915

16 0 SERV1-1 Combination Max 0 256,923 10,58 0 -301,408 899,4482 16-1 0

16 0,5915 SERV1-1 Combination Max 0 291,813 10,58 0 -301,408 779,774 16-1 0,5915

16 0 SERV1-1 Combination Min 0 65,931 -10,579 0 -606,1681 418,7971 16-1 0

16 0,5915 SERV1-1 Combination Min 0 91,927 -10,579 0 -609,0947 357,3735 16-1 0,5915

16 0 SERV1-2 Combination Max 0 249,717 15,708 0 -301,408 878,1365 16-1 0

16 0,5915 SERV1-2 Combination Max 0 279,717 15,708 0 -301,408 751,155 16-1 0,5915

16 0 SERV1-2 Combination Min 0 61,372 -15,706 0 -577,7457 418,7971 16-1 0

16 0,5915 SERV1-2 Combination Min 0 91,373 -15,706 0 -582,5093 357,3735 16-1 0,5915

16 0 RESIST 1-1 M Combination Max 0 376,706 15,834 0 -426,1684 1311,4902 16-1 0

16 0,5915 RESIST 1-1 M Combination Max 0 427,362 15,834 0 -426,1684 1137,4641 16-1 0,5915

16 0 RESIST 1-1 M Combination Min 0 90,868 -15,833 0 -882,2724 592,1478 16-1 0

16 0,5915 RESIST 1-1 M Combination Min 0 128,212 -15,833 0 -886,6523 505,2995 16-1 0,5915

16 0 RESIST 1-2 M Combination Max 0 365,921 23,508 0 -426,1684 1279,5952 16-1 0

16 0,5915 RESIST 1-2 M Combination Max 0 409,259 23,508 0 -426,1684 1094,6328 16-1 0,5915

16 0 RESIST 1-2 M Combination Min 0 84,045 -23,506 0 -839,7355 592,1478 16-1 0

16 0,5915 RESIST 1-2 M Combination Min 0 127,383 -23,506 0 -846,8647 505,2995 16-1 0,5915

16 0 RESIST 1-1 V Combination Max 0 373,293 15,612 0 -426,1684 1301,3966 16-1 0

16 0,5915 RESIST 1-1 V Combination Max 0 423,613 15,612 0 -426,1684 1128,5937 16-1 0,5915

16 0 RESIST 1-1 V Combination Min 0 91,466 -15,611 0 -875,8724 592,1478 16-1 0

16 0,5915 RESIST 1-1 V Combination Min 0 128,661 -15,611 0 -880,1909 505,2995 16-1 0,5915

16 0 RESIST 1-2 V Combination Max 0 362,66 23,178 0 -426,1684 1269,9491 16-1 0

16 0,5915 RESIST 1-2 V Combination Max 0 405,764 23,178 0 -426,1684 1086,3634 16-1 0,5915

16 0 RESIST 1-2 V Combination Min 0 84,739 -23,176 0 -833,9324 592,1478 16-1 0

16 0,5915 RESIST 1-2 V Combination Min 0 127,843 -23,176 0 -840,9616 505,2995 16-1 0,5915

17 0 SERV1-1 Combination Max 0 291,813 10,58 0 -301,408 779,774 17-1 0

17 0,5915 SERV1-1 Combination Max 0 326,704 10,58 0 -301,408 629,9922 17-1 0,5915

17 0 SERV1-1 Combination Min 0 91,927 -10,579 0 -609,0947 357,3735 17-1 0

17 0,5915 SERV1-1 Combination Min 0 117,923 -10,579 0 -612,412 284,782 17-1 0,5915

17 0 SERV1-2 Combination Max 0 279,717 15,708 0 -301,408 751,155 17-1 0

17 0,5915 SERV1-2 Combination Max 0 309,718 15,708 0 -301,408 599,8505 17-1 0,5915

17 0 SERV1-2 Combination Min 0 91,373 -15,706 0 -582,5093 357,3735 17-1 0

17 0,5915 SERV1-2 Combination Min 0 121,035 -15,706 0 -587,8613 284,782 17-1 0,5915

17 0 RESIST 1-1 M Combination Max 0 427,362 15,834 0 -426,1684 1137,4641 17-1 0

17 0,5915 RESIST 1-1 M Combination Max 0 478,019 15,834 0 -426,1684 919,302 17-1 0,5915

17 0 RESIST 1-1 M Combination Min 0 128,212 -15,833 0 -886,6523 505,2995 17-1 0

17 0,5915 RESIST 1-1 M Combination Min 0 165,556 -15,833 0 -891,617 402,6605 17-1 0,5915

17 0 RESIST 1-2 M Combination Max 0 409,259 23,508 0 -426,1684 1094,6328 17-1 0

17 0,5915 RESIST 1-2 M Combination Max 0 452,598 23,508 0 -426,1684 874,1921 17-1 0,5915

17 0 RESIST 1-2 M Combination Min 0 127,383 -23,506 0 -846,8647 505,2995 17-1 0

17 0,5915 RESIST 1-2 M Combination Min 0 170,215 -23,506 0 -854,8744 402,6605 17-1 0,5915

17 0 RESIST 1-1 V Combination Max 0 423,613 15,612 0 -426,1684 1128,5937 17-1 0

17 0,5915 RESIST 1-1 V Combination Max 0 473,933 15,612 0 -426,1684 912,0526 17-1 0,5915

17 0 RESIST 1-1 V Combination Min 0 128,661 -15,611 0 -880,1909 505,2995 17-1 0

17 0,5915 RESIST 1-1 V Combination Min 0 165,856 -15,611 0 -885,0859 402,6605 17-1 0,5915



17 0 RESIST 1-2 V Combination Max 0 405,764 23,178 0 -426,1684 1086,3634 17-1 0

17 0,5915 RESIST 1-2 V Combination Max 0 448,869 23,178 0 -426,1684 867,5756 17-1 0,5915

17 0 RESIST 1-2 V Combination Min 0 127,843 -23,176 0 -840,9616 505,2995 17-1 0

17 0,5915 RESIST 1-2 V Combination Min 0 170,449 -23,176 0 -848,8589 402,6605 17-1 0,5915

18 0 SERV1-1 Combination Max 0 326,704 10,58 0 -301,408 629,9922 18-1 0

18 0,5915 SERV1-1 Combination Max 0 361,595 10,58 0 -301,408 450,1025 18-1 0,5915

18 0 SERV1-1 Combination Min 0 117,923 -10,579 0 -612,412 284,782 18-1 0

18 0,5915 SERV1-1 Combination Min 0 143,918 -10,579 0 -615,7293 201,0226 18-1 0,5915

18 0 SERV1-2 Combination Max 0 309,718 15,708 0 -301,408 599,8505 18-1 0

18 0,5915 SERV1-2 Combination Max 0 339,719 15,708 0 -301,408 424,2232 18-1 0,5915

18 0 SERV1-2 Combination Min 0 121,035 -15,706 0 -587,8613 284,782 18-1 0

18 0,5915 SERV1-2 Combination Min 0 145,476 -15,706 0 -594,5081 201,0226 18-1 0,5915

18 0 RESIST 1-1 M Combination Max 0 478,019 15,834 0 -426,1684 919,302 18-1 0

18 0,5915 RESIST 1-1 M Combination Max 0 528,675 15,834 0 -426,1684 657,004 18-1 0,5915

18 0 RESIST 1-1 M Combination Min 0 165,556 -15,833 0 -891,617 402,6605 18-1 0

18 0,5915 RESIST 1-1 M Combination Min 0 202,901 -15,833 0 -896,5817 284,231 18-1 0,5915

18 0 RESIST 1-2 M Combination Max 0 452,598 23,508 0 -426,1684 874,1921 18-1 0

18 0,5915 RESIST 1-2 M Combination Max 0 495,936 23,508 0 -426,1684 618,273 18-1 0,5915

18 0 RESIST 1-2 M Combination Min 0 170,215 -23,506 0 -854,8744 402,6605 18-1 0

18 0,5915 RESIST 1-2 M Combination Min 0 205,232 -23,506 0 -864,8221 284,231 18-1 0,5915

18 0 RESIST 1-1 V Combination Max 0 473,933 15,612 0 -426,1684 912,0526 18-1 0

18 0,5915 RESIST 1-1 V Combination Max 0 524,254 15,612 0 -426,1684 651,7733 18-1 0,5915

18 0 RESIST 1-1 V Combination Min 0 165,856 -15,611 0 -885,0859 402,6605 18-1 0

18 0,5915 RESIST 1-1 V Combination Min 0 203,05 -15,611 0 -889,9809 284,231 18-1 0,5915

18 0 RESIST 1-2 V Combination Max 0 448,869 23,178 0 -426,1684 867,5756 18-1 0

18 0,5915 RESIST 1-2 V Combination Max 0 491,973 23,178 0 -426,1684 613,5858 18-1 0,5915

18 0 RESIST 1-2 V Combination Min 0 170,449 -23,176 0 -848,8589 402,6605 18-1 0

18 0,5915 RESIST 1-2 V Combination Min 0 205,349 -23,176 0 -858,667 284,231 18-1 0,5915

19 0 SERV1-1 Combination Max 0 361,595 10,58 0 -301,408 450,1025 19-1 0

19 0,5915 SERV1-1 Combination Max 0 396,486 10,58 0 -301,408 240,1051 19-1 0,5915

19 0 SERV1-1 Combination Min 0 143,918 -10,579 0 -615,7293 201,0226 19-1 0

19 0,5915 SERV1-1 Combination Min 0 169,926 -10,579 0 -619,0466 106,0953 19-1 0,5915

19 0 SERV1-2 Combination Max 0 339,719 15,708 0 -301,408 424,2232 19-1 0

19 0,5915 SERV1-2 Combination Max 0 369,72 15,708 0 -301,408 224,2731 19-1 0,5915

19 0 SERV1-2 Combination Min 0 145,476 -15,706 0 -594,5081 201,0226 19-1 0

19 0,5915 SERV1-2 Combination Min 0 169,926 -15,706 0 -601,1549 106,0953 19-1 0,5915

19 0 RESIST 1-1 M Combination Max 0 528,675 15,834 0 -426,1684 657,004 19-1 0

19 0,5915 RESIST 1-1 M Combination Max 0 579,332 15,834 0 -426,1684 350,57 19-1 0,5915

19 0 RESIST 1-1 M Combination Min 0 202,901 -15,833 0 -896,5817 284,231 19-1 0

19 0,5915 RESIST 1-1 M Combination Min 0 240,263 -15,833 0 -901,5463 150,0108 19-1 0,5915

19 0 RESIST 1-2 M Combination Max 0 495,936 23,508 0 -426,1684 618,273 19-1 0

19 0,5915 RESIST 1-2 M Combination Max 0 539,274 23,508 0 -426,1684 326,8757 19-1 0,5915

19 0 RESIST 1-2 M Combination Min 0 205,232 -23,506 0 -864,8221 284,231 19-1 0

19 0,5915 RESIST 1-2 M Combination Min 0 240,263 -23,506 0 -874,7697 150,0108 19-1 0,5915

19 0 RESIST 1-1 V Combination Max 0 524,254 15,612 0 -426,1684 651,7733 19-1 0

19 0,5915 RESIST 1-1 V Combination Max 0 574,574 15,612 0 -426,1684 347,7558 19-1 0,5915

19 0 RESIST 1-1 V Combination Min 0 203,05 -15,611 0 -889,9809 284,231 19-1 0

19 0,5915 RESIST 1-1 V Combination Min 0 240,263 -15,611 0 -894,8759 150,0108 19-1 0,5915

19 0 RESIST 1-2 V Combination Max 0 491,973 23,178 0 -426,1684 613,5858 19-1 0

19 0,5915 RESIST 1-2 V Combination Max 0 535,078 23,178 0 -426,1684 324,394 19-1 0,5915

19 0 RESIST 1-2 V Combination Min 0 205,349 -23,176 0 -858,667 284,231 19-1 0

19 0,5915 RESIST 1-2 V Combination Min 0 240,263 -23,176 0 -868,475 150,0108 19-1 0,5915

20 0 SERV1-1 Combination Max 0 396,486 10,58 0 -301,408 240,1051 20-1 0

20 0,5915 SERV1-1 Combination Max 0 431,403 10,58 0 -301,408 -8,853E-13 20-1 0,5915

20 0 SERV1-1 Combination Min 0 169,926 -10,579 0 -619,0466 106,0953 20-1 0

20 0,5915 SERV1-1 Combination Min 0 188,807 -10,579 0 -622,3639 -8,853E-13 20-1 0,5915

20 0 SERV1-2 Combination Max 0 369,72 15,708 0 -301,408 224,2731 20-1 0

20 0,5915 SERV1-2 Combination Max 0 399,739 15,708 0 -301,408 -8,853E-13 20-1 0,5915

20 0 SERV1-2 Combination Min 0 169,926 -15,706 0 -601,1549 106,0953 20-1 0

20 0,5915 SERV1-2 Combination Min 0 188,807 -15,706 0 -607,8549 -8,853E-13 20-1 0,5915

20 0 RESIST 1-1 M Combination Max 0 579,332 15,834 0 -426,1684 350,57 20-1 0

20 0,5915 RESIST 1-1 M Combination Max 0 630,029 15,834 0 -426,1684 -1,416E-12 20-1 0,5915

20 0 RESIST 1-1 M Combination Min 0 240,263 -15,833 0 -901,5463 150,0108 20-1 0

20 0,5915 RESIST 1-1 M Combination Min 0 266,959 -15,833 0 -906,511 -1,416E-12 20-1 0,5915

20 0 RESIST 1-2 M Combination Max 0 539,274 23,508 0 -426,1684 326,8757 20-1 0

20 0,5915 RESIST 1-2 M Combination Max 0 582,64 23,508 0 -426,1684 -1,416E-12 20-1 0,5915

20 0 RESIST 1-2 M Combination Min 0 240,263 -23,506 0 -874,7697 150,0108 20-1 0

20 0,5915 RESIST 1-2 M Combination Min 0 266,959 -23,506 0 -884,7969 -1,416E-12 20-1 0,5915



20 0 RESIST 1-1 V Combination Max 0 574,574 15,612 0 -426,1684 347,7558 20-1 0

20 0,5915 RESIST 1-1 V Combination Max 0 624,934 15,612 0 -426,1684 -1,416E-12 20-1 0,5915

20 0 RESIST 1-1 V Combination Min 0 240,263 -15,611 0 -894,8759 150,0108 20-1 0

20 0,5915 RESIST 1-1 V Combination Min 0 266,959 -15,611 0 -899,7709 -1,416E-12 20-1 0,5915

20 0 RESIST 1-2 V Combination Max 0 535,078 23,178 0 -426,1684 324,394 20-1 0

20 0,5915 RESIST 1-2 V Combination Max 0 578,21 23,178 0 -426,1684 -1,416E-12 20-1 0,5915

20 0 RESIST 1-2 V Combination Min 0 240,263 -23,176 0 -868,475 150,0108 20-1 0

20 0,5915 RESIST 1-2 V Combination Min 0 266,959 -23,176 0 -878,3615 -1,416E-12 20-1 0,5915



TABLE:  Element Forces - Frames

Frame Station OutputCase CaseType StepType P V2 V3 T M2 M3 FrameElem ElemStation

Text m Text Text Text KN KN KN KN-m KN-m KN-m Text m

1 0 SERV1-1 Combination Max 0 -179,047 0 0 0 2,274E-13 1-1 0

1 0,5905 SERV1-1 Combination Max 0 -154,07 0 0 0 234,2651 1-1 0,5905

1 0,5905 SERV1-1 Combination Max 0 -154,07 0 0 0 234,2651 1-1 0,5905

1 0,5915 SERV1-1 Combination Max 0 -154,039 0 0 0 234,5106 1-1 0,5915

1 0 SERV1-1 Combination Min 0 -421,643 0 0 0 2,274E-13 1-1 0

1 0,5905 SERV1-1 Combination Min 0 -387,786 0 0 0 100,4499 1-1 0,5905

1 0,5905 SERV1-1 Combination Min 0 -387,786 0 0 0 100,4499 1-1 0,5905

1 0,5915 SERV1-1 Combination Min 0 -371,746 0 0 0 100,611 1-1 0,5915

1 0 SERV1-2 Combination Max 0 -179,047 0 0 0 2,274E-13 1-1 0

1 0,5905 SERV1-2 Combination Max 0 -155,622 0 0 0 218,4501 1-1 0,5905

1 0,5905 SERV1-2 Combination Max 0 -155,622 0 0 0 218,4501 1-1 0,5905

1 0,5915 SERV1-2 Combination Max 0 -155,592 0 0 0 218,6999 1-1 0,5915

1 0 SERV1-2 Combination Min 0 -389,979 0 0 0 2,274E-13 1-1 0

1 0,5905 SERV1-2 Combination Min 0 -361,004 0 0 0 100,4499 1-1 0,5905

1 0,5905 SERV1-2 Combination Min 0 -361,004 0 0 0 100,4499 1-1 0,5905

1 0,5915 SERV1-2 Combination Min 0 -349,853 0 0 0 100,611 1-1 0,5915

1 0 RESIST 1-1 M Combination Max 0 -257,081 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-1 M Combination Max 0 -220,343 0 0 0 352,8467 1-1 0,5905

1 0,5905 RESIST 1-1 M Combination Max 0 -220,343 0 0 0 352,8467 1-1 0,5905

1 0,5915 RESIST 1-1 M Combination Max 0 -220,299 0 0 0 353,2095 1-1 0,5915

1 0 RESIST 1-1 M Combination Min 0 -635,289 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-1 M Combination Min 0 -584,707 0 0 0 144,2287 1-1 0,5905

1 0,5905 RESIST 1-1 M Combination Min 0 -584,707 0 0 0 144,2287 1-1 0,5905

1 0,5915 RESIST 1-1 M Combination Min 0 -559,704 0 0 0 144,4601 1-1 0,5915

1 0 RESIST 1-2 M Combination Max 0 -257,081 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-2 M Combination Max 0 -222,763 0 0 0 328,191 1-1 0,5905

1 0,5905 RESIST 1-2 M Combination Max 0 -222,763 0 0 0 328,191 1-1 0,5905

1 0,5915 RESIST 1-2 M Combination Max 0 -222,719 0 0 0 328,5606 1-1 0,5915

1 0 RESIST 1-2 M Combination Min 0 -585,924 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-2 M Combination Min 0 -542,953 0 0 0 144,2287 1-1 0,5905

1 0,5905 RESIST 1-2 M Combination Min 0 -542,953 0 0 0 144,2287 1-1 0,5905

1 0,5915 RESIST 1-2 M Combination Min 0 -525,573 0 0 0 144,4601 1-1 0,5915

1 0 RESIST 1-1 V Combination Max 0 -257,081 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-1 V Combination Max 0 -217,7 0 0 0 402,626 1-1 0,5905

1 0,5905 RESIST 1-1 V Combination Max 0 -217,7 0 0 0 402,626 1-1 0,5905

1 0,5915 RESIST 1-1 V Combination Max 0 -217,657 0 0 0 403,0202 1-1 0,5915

1 0 RESIST 1-1 V Combination Min 0 -725,534 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-1 V Combination Min 0 -669,007 0 0 0 144,2287 1-1 0,5905

1 0,5905 RESIST 1-1 V Combination Min 0 -669,007 0 0 0 144,2287 1-1 0,5905

1 0,5915 RESIST 1-1 V Combination Min 0 -638,048 0 0 0 144,4601 1-1 0,5915

1 0 RESIST 1-2 V Combination Max 0 -257,081 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-2 V Combination Max 0 -220,698 0 0 0 372,0871 1-1 0,5905

1 0,5905 RESIST 1-2 V Combination Max 0 -220,698 0 0 0 372,0871 1-1 0,5905

1 0,5915 RESIST 1-2 V Combination Max 0 -220,654 0 0 0 372,4896 1-1 0,5915

1 0 RESIST 1-2 V Combination Min 0 -664,391 0 0 0 3,411E-13 1-1 0

1 0,5905 RESIST 1-2 V Combination Min 0 -617,29 0 0 0 144,2287 1-1 0,5905

1 0,5905 RESIST 1-2 V Combination Min 0 -617,29 0 0 0 144,2287 1-1 0,5905

1 0,5915 RESIST 1-2 V Combination Min 0 -595,774 0 0 0 144,4601 1-1 0,5915

2 0 SERV1-1 Combination Max 0 -154,039 0 0 0 234,5106 2-1 0

2 0,5905 SERV1-1 Combination Max 0 -129,05 0 0 0 439,4215 2-1 0,5905

2 0,5905 SERV1-1 Combination Max 0 -129,05 0 0 0 439,4215 2-1 0,5905

2 0,5915 SERV1-1 Combination Max 0 -129,02 0 0 0 439,6331 2-1 0,5915

2 0 SERV1-1 Combination Min 0 -371,746 0 0 0 100,611 2-1 0

2 0,5905 SERV1-1 Combination Min 0 -353,871 0 0 0 190,4881 2-1 0,5905

2 0,5905 SERV1-1 Combination Min 0 -353,871 0 0 0 190,4881 2-1 0,5905

2 0,5915 SERV1-1 Combination Min 0 -337,831 0 0 0 190,6314 2-1 0,5915

2 0 SERV1-2 Combination Max 0 -155,592 0 0 0 218,6999 2-1 0

2 0,5905 SERV1-2 Combination Max 0 -132,157 0 0 0 413,5446 2-1 0,5905

2 0,5905 SERV1-2 Combination Max 0 -132,157 0 0 0 413,5446 2-1 0,5905

2 0,5915 SERV1-2 Combination Max 0 -132,127 0 0 0 413,7653 2-1 0,5915

2 0 SERV1-2 Combination Min 0 -349,853 0 0 0 100,611 2-1 0

2 0,5905 SERV1-2 Combination Min 0 -331,979 0 0 0 190,4881 2-1 0,5905

2 0,5905 SERV1-2 Combination Min 0 -331,979 0 0 0 190,4881 2-1 0,5905

2 0,5915 SERV1-2 Combination Min 0 -320,829 0 0 0 190,6314 2-1 0,5915

ANEXO 3B - FUERZAS EN VIGA INTERNA



2 0 RESIST 1-1 M Combination Max 0 -220,299 0 0 0 353,2095 2-1 0

2 0,5905 RESIST 1-1 M Combination Max 0 -183,542 0 0 0 661,5952 2-1 0,5905

2 0,5905 RESIST 1-1 M Combination Max 0 -183,542 0 0 0 661,5952 2-1 0,5905

2 0,5915 RESIST 1-1 M Combination Max 0 -183,499 0 0 0 661,9074 2-1 0,5915

2 0 RESIST 1-1 M Combination Min 0 -559,704 0 0 0 144,4601 2-1 0

2 0,5905 RESIST 1-1 M Combination Min 0 -534,039 0 0 0 273,5081 2-1 0,5905

2 0,5905 RESIST 1-1 M Combination Min 0 -534,039 0 0 0 273,5081 2-1 0,5905

2 0,5915 RESIST 1-1 M Combination Min 0 -509,036 0 0 0 273,7138 2-1 0,5915

2 0 RESIST 1-2 M Combination Max 0 -222,719 0 0 0 328,5606 2-1 0

2 0,5905 RESIST 1-2 M Combination Max 0 -188,387 0 0 0 621,2531 2-1 0,5905

2 0,5905 RESIST 1-2 M Combination Max 0 -188,387 0 0 0 621,2531 2-1 0,5905

2 0,5915 RESIST 1-2 M Combination Max 0 -188,343 0 0 0 621,5796 2-1 0,5915

2 0 RESIST 1-2 M Combination Min 0 -525,573 0 0 0 144,4601 2-1 0

2 0,5905 RESIST 1-2 M Combination Min 0 -499,908 0 0 0 273,5081 2-1 0,5905

2 0,5905 RESIST 1-2 M Combination Min 0 -499,908 0 0 0 273,5081 2-1 0,5905

2 0,5915 RESIST 1-2 M Combination Min 0 -482,529 0 0 0 273,7138 2-1 0,5915

2 0 RESIST 1-1 V Combination Max 0 -217,657 0 0 0 403,0202 2-1 0

2 0,5905 RESIST 1-1 V Combination Max 0 -178,253 0 0 0 754,1984 2-1 0,5905

2 0,5905 RESIST 1-1 V Combination Max 0 -178,253 0 0 0 754,1984 2-1 0,5905

2 0,5915 RESIST 1-1 V Combination Max 0 -178,21 0 0 0 754,536 2-1 0,5915

2 0 RESIST 1-1 V Combination Min 0 -638,048 0 0 0 144,4601 2-1 0

2 0,5905 RESIST 1-1 V Combination Min 0 -612,383 0 0 0 273,5081 2-1 0,5905

2 0,5905 RESIST 1-1 V Combination Min 0 -612,383 0 0 0 273,5081 2-1 0,5905

2 0,5915 RESIST 1-1 V Combination Min 0 -581,425 0 0 0 273,7138 2-1 0,5915

2 0 RESIST 1-2 V Combination Max 0 -220,654 0 0 0 372,4896 2-1 0

2 0,5905 RESIST 1-2 V Combination Max 0 -184,253 0 0 0 704,23 2-1 0,5905

2 0,5905 RESIST 1-2 V Combination Max 0 -184,253 0 0 0 704,23 2-1 0,5905

2 0,5915 RESIST 1-2 V Combination Max 0 -184,21 0 0 0 704,5854 2-1 0,5915

2 0 RESIST 1-2 V Combination Min 0 -595,774 0 0 0 144,4601 2-1 0

2 0,5905 RESIST 1-2 V Combination Min 0 -570,109 0 0 0 273,5081 2-1 0,5905

2 0,5905 RESIST 1-2 V Combination Min 0 -570,109 0 0 0 273,5081 2-1 0,5905

2 0,5915 RESIST 1-2 V Combination Min 0 -548,593 0 0 0 273,7138 2-1 0,5915

3 0 SERV1-1 Combination Max 0 -129,02 0 0 0 439,6331 3-1 0

3 0,5905 SERV1-1 Combination Max 0 -104,03 0 0 0 615,0474 3-1 0,5905

3 0,5905 SERV1-1 Combination Max 0 -104,03 0 0 0 615,0474 3-1 0,5905

3 0,5915 SERV1-1 Combination Max 0 -104 0 0 0 615,225 3-1 0,5915

3 0 SERV1-1 Combination Min 0 -337,831 0 0 0 190,6314 3-1 0

3 0,5905 SERV1-1 Combination Min 0 -319,957 0 0 0 269,9358 3-1 0,5905

3 0,5905 SERV1-1 Combination Min 0 -319,957 0 0 0 269,9358 3-1 0,5905

3 0,5915 SERV1-1 Combination Min 0 -303,916 0 0 0 270,0611 3-1 0,5915

3 0 SERV1-2 Combination Max 0 -132,127 0 0 0 413,7653 3-1 0

3 0,5905 SERV1-2 Combination Max 0 -103,49 0 0 0 584,8934 3-1 0,5905

3 0,5905 SERV1-2 Combination Max 0 -103,49 0 0 0 584,8934 3-1 0,5905

3 0,5915 SERV1-2 Combination Max 0 -103,46 0 0 0 585,0852 3-1 0,5915

3 0 SERV1-2 Combination Min 0 -320,829 0 0 0 190,6314 3-1 0

3 0,5905 SERV1-2 Combination Min 0 -302,954 0 0 0 269,9358 3-1 0,5905

3 0,5905 SERV1-2 Combination Min 0 -302,954 0 0 0 269,9358 3-1 0,5905

3 0,5915 SERV1-2 Combination Min 0 -291,804 0 0 0 270,0611 3-1 0,5915

3 0 RESIST 1-1 M Combination Max 0 -183,499 0 0 0 661,9074 3-1 0

3 0,5905 RESIST 1-1 M Combination Max 0 -146,742 0 0 0 925,6102 3-1 0,5905

3 0,5905 RESIST 1-1 M Combination Max 0 -146,742 0 0 0 925,6102 3-1 0,5905

3 0,5915 RESIST 1-1 M Combination Max 0 -146,698 0 0 0 925,8717 3-1 0,5915

3 0 RESIST 1-1 M Combination Min 0 -509,036 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-1 M Combination Min 0 -483,371 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-1 M Combination Min 0 -483,371 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-1 M Combination Min 0 -458,368 0 0 0 387,7612 3-1 0,5915

3 0 RESIST 1-2 M Combination Max 0 -188,343 0 0 0 621,5796 3-1 0

3 0,5905 RESIST 1-2 M Combination Max 0 -145,899 0 0 0 878,6002 3-1 0,5905

3 0,5905 RESIST 1-2 M Combination Max 0 -145,899 0 0 0 878,6002 3-1 0,5905

3 0,5915 RESIST 1-2 M Combination Max 0 -145,856 0 0 0 878,8837 3-1 0,5915

3 0 RESIST 1-2 M Combination Min 0 -482,529 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-2 M Combination Min 0 -456,864 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-2 M Combination Min 0 -456,864 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-2 M Combination Min 0 -439,485 0 0 0 387,7612 3-1 0,5915

3 0 RESIST 1-1 V Combination Max 0 -178,21 0 0 0 754,536 3-1 0

3 0,5905 RESIST 1-1 V Combination Max 0 -138,806 0 0 0 1053,9918 3-1 0,5905

3 0,5905 RESIST 1-1 V Combination Max 0 -138,806 0 0 0 1053,9918 3-1 0,5905

3 0,5915 RESIST 1-1 V Combination Max 0 -138,763 0 0 0 1054,2727 3-1 0,5915



3 0 RESIST 1-1 V Combination Min 0 -581,425 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-1 V Combination Min 0 -555,76 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-1 V Combination Min 0 -555,76 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-1 V Combination Min 0 -524,801 0 0 0 387,7612 3-1 0,5915

3 0 RESIST 1-2 V Combination Max 0 -184,21 0 0 0 704,5854 3-1 0

3 0,5905 RESIST 1-2 V Combination Max 0 -137,762 0 0 0 995,7645 3-1 0,5905

3 0,5905 RESIST 1-2 V Combination Max 0 -137,762 0 0 0 995,7645 3-1 0,5905

3 0,5915 RESIST 1-2 V Combination Max 0 -137,719 0 0 0 996,0726 3-1 0,5915

3 0 RESIST 1-2 V Combination Min 0 -548,593 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-2 V Combination Min 0 -522,928 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-2 V Combination Min 0 -522,928 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-2 V Combination Min 0 -501,412 0 0 0 387,7612 3-1 0,5915

4 0 SERV1-1 Combination Max 0 -104 0 0 0 615,225 4-1 0

4 0,5905 SERV1-1 Combination Max 0 -79,011 0 0 0 761,1428 4-1 0,5905

4 0,5905 SERV1-1 Combination Max 0 -79,011 0 0 0 761,1428 4-1 0,5905

4 0,5915 SERV1-1 Combination Max 0 -78,98 0 0 0 761,2866 4-1 0,5915

4 0 SERV1-1 Combination Min 0 -303,916 0 0 0 270,0611 4-1 0

4 0,5905 SERV1-1 Combination Min 0 -286,042 0 0 0 338,7928 4-1 0,5905

4 0,5905 SERV1-1 Combination Min 0 -286,042 0 0 0 338,7928 4-1 0,5905

4 0,5915 SERV1-1 Combination Min 0 -270,002 0 0 0 338,9003 4-1 0,5915

4 0 SERV1-2 Combination Max 0 -103,46 0 0 0 585,0852 4-1 0

4 0,5905 SERV1-2 Combination Max 0 -74,465 0 0 0 732,4967 4-1 0,5905

4 0,5905 SERV1-2 Combination Max 0 -74,465 0 0 0 732,4967 4-1 0,5905

4 0,5915 SERV1-2 Combination Max 0 -74,435 0 0 0 732,6595 4-1 0,5915

4 0 SERV1-2 Combination Min 0 -291,804 0 0 0 270,0611 4-1 0

4 0,5905 SERV1-2 Combination Min 0 -273,93 0 0 0 338,7928 4-1 0,5905

4 0,5905 SERV1-2 Combination Min 0 -273,93 0 0 0 338,7928 4-1 0,5905

4 0,5915 SERV1-2 Combination Min 0 -262,779 0 0 0 338,9003 4-1 0,5915

4 0 RESIST 1-1 M Combination Max 0 -146,698 0 0 0 925,8717 4-1 0

4 0,5905 RESIST 1-1 M Combination Max 0 -109,941 0 0 0 1144,8917 4-1 0,5905

4 0,5905 RESIST 1-1 M Combination Max 0 -109,941 0 0 0 1144,8917 4-1 0,5905

4 0,5915 RESIST 1-1 M Combination Max 0 -109,898 0 0 0 1145,1026 4-1 0,5915

4 0 RESIST 1-1 M Combination Min 0 -458,368 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-1 M Combination Min 0 -432,704 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-1 M Combination Min 0 -432,704 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-1 M Combination Min 0 -407,701 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-2 M Combination Max 0 -145,856 0 0 0 878,8837 4-1 0

4 0,5905 RESIST 1-2 M Combination Max 0 -102,855 0 0 0 1100,2325 4-1 0,5905

4 0,5905 RESIST 1-2 M Combination Max 0 -102,855 0 0 0 1100,2325 4-1 0,5905

4 0,5915 RESIST 1-2 M Combination Max 0 -102,812 0 0 0 1100,4729 4-1 0,5915

4 0 RESIST 1-2 M Combination Min 0 -439,485 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-2 M Combination Min 0 -413,82 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-2 M Combination Min 0 -413,82 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-2 M Combination Min 0 -396,441 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-1 V Combination Max 0 -138,763 0 0 0 1054,2727 4-1 0

4 0,5905 RESIST 1-1 V Combination Max 0 -99,359 0 0 0 1302,0059 4-1 0,5905

4 0,5905 RESIST 1-1 V Combination Max 0 -99,359 0 0 0 1302,0059 4-1 0,5905

4 0,5915 RESIST 1-1 V Combination Max 0 -99,315 0 0 0 1302,2303 4-1 0,5915

4 0 RESIST 1-1 V Combination Min 0 -524,801 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-1 V Combination Min 0 -499,137 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-1 V Combination Min 0 -499,137 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-1 V Combination Min 0 -468,178 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-2 V Combination Max 0 -137,719 0 0 0 996,0726 4-1 0

4 0,5905 RESIST 1-2 V Combination Max 0 -90,582 0 0 0 1246,6903 4-1 0,5905

4 0,5905 RESIST 1-2 V Combination Max 0 -90,582 0 0 0 1246,6903 4-1 0,5905

4 0,5915 RESIST 1-2 V Combination Max 0 -90,538 0 0 0 1246,9513 4-1 0,5915

4 0 RESIST 1-2 V Combination Min 0 -501,412 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-2 V Combination Min 0 -475,747 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-2 V Combination Min 0 -475,747 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-2 V Combination Min 0 -454,231 0 0 0 486,6023 4-1 0,5915

5 0 SERV1-1 Combination Max 0 -78,98 0 0 0 761,2866 5-1 0

5 0,5905 SERV1-1 Combination Max 0 -53,991 0 0 0 877,7078 5-1 0,5905

5 0,5905 SERV1-1 Combination Max 0 -53,991 0 0 0 877,7078 5-1 0,5905

5 0,5915 SERV1-1 Combination Max 0 -53,961 0 0 0 877,8176 5-1 0,5915

5 0 SERV1-1 Combination Min 0 -270,002 0 0 0 338,9003 5-1 0

5 0,5905 SERV1-1 Combination Min 0 -252,127 0 0 0 397,0592 5-1 0,5905

5 0,5905 SERV1-1 Combination Min 0 -252,127 0 0 0 397,0592 5-1 0,5905

5 0,5915 SERV1-1 Combination Min 0 -237,044 0 0 0 397,1487 5-1 0,5915



3 0 RESIST 1-1 V Combination Min 0 -581,425 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-1 V Combination Min 0 -555,76 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-1 V Combination Min 0 -555,76 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-1 V Combination Min 0 -524,801 0 0 0 387,7612 3-1 0,5915

3 0 RESIST 1-2 V Combination Max 0 -184,21 0 0 0 704,5854 3-1 0

3 0,5905 RESIST 1-2 V Combination Max 0 -137,762 0 0 0 995,7645 3-1 0,5905

3 0,5905 RESIST 1-2 V Combination Max 0 -137,762 0 0 0 995,7645 3-1 0,5905

3 0,5915 RESIST 1-2 V Combination Max 0 -137,719 0 0 0 996,0726 3-1 0,5915

3 0 RESIST 1-2 V Combination Min 0 -548,593 0 0 0 273,7138 3-1 0

3 0,5905 RESIST 1-2 V Combination Min 0 -522,928 0 0 0 387,5812 3-1 0,5905

3 0,5905 RESIST 1-2 V Combination Min 0 -522,928 0 0 0 387,5812 3-1 0,5905

3 0,5915 RESIST 1-2 V Combination Min 0 -501,412 0 0 0 387,7612 3-1 0,5915

4 0 SERV1-1 Combination Max 0 -104 0 0 0 615,225 4-1 0

4 0,5905 SERV1-1 Combination Max 0 -79,011 0 0 0 761,1428 4-1 0,5905

4 0,5905 SERV1-1 Combination Max 0 -79,011 0 0 0 761,1428 4-1 0,5905

4 0,5915 SERV1-1 Combination Max 0 -78,98 0 0 0 761,2866 4-1 0,5915

4 0 SERV1-1 Combination Min 0 -303,916 0 0 0 270,0611 4-1 0

4 0,5905 SERV1-1 Combination Min 0 -286,042 0 0 0 338,7928 4-1 0,5905

4 0,5905 SERV1-1 Combination Min 0 -286,042 0 0 0 338,7928 4-1 0,5905

4 0,5915 SERV1-1 Combination Min 0 -270,002 0 0 0 338,9003 4-1 0,5915

4 0 SERV1-2 Combination Max 0 -103,46 0 0 0 585,0852 4-1 0

4 0,5905 SERV1-2 Combination Max 0 -74,465 0 0 0 732,4967 4-1 0,5905

4 0,5905 SERV1-2 Combination Max 0 -74,465 0 0 0 732,4967 4-1 0,5905

4 0,5915 SERV1-2 Combination Max 0 -74,435 0 0 0 732,6595 4-1 0,5915

4 0 SERV1-2 Combination Min 0 -291,804 0 0 0 270,0611 4-1 0

4 0,5905 SERV1-2 Combination Min 0 -273,93 0 0 0 338,7928 4-1 0,5905

4 0,5905 SERV1-2 Combination Min 0 -273,93 0 0 0 338,7928 4-1 0,5905

4 0,5915 SERV1-2 Combination Min 0 -262,779 0 0 0 338,9003 4-1 0,5915

4 0 RESIST 1-1 M Combination Max 0 -146,698 0 0 0 925,8717 4-1 0

4 0,5905 RESIST 1-1 M Combination Max 0 -109,941 0 0 0 1144,8917 4-1 0,5905

4 0,5905 RESIST 1-1 M Combination Max 0 -109,941 0 0 0 1144,8917 4-1 0,5905

4 0,5915 RESIST 1-1 M Combination Max 0 -109,898 0 0 0 1145,1026 4-1 0,5915

4 0 RESIST 1-1 M Combination Min 0 -458,368 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-1 M Combination Min 0 -432,704 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-1 M Combination Min 0 -432,704 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-1 M Combination Min 0 -407,701 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-2 M Combination Max 0 -145,856 0 0 0 878,8837 4-1 0

4 0,5905 RESIST 1-2 M Combination Max 0 -102,855 0 0 0 1100,2325 4-1 0,5905

4 0,5905 RESIST 1-2 M Combination Max 0 -102,855 0 0 0 1100,2325 4-1 0,5905

4 0,5915 RESIST 1-2 M Combination Max 0 -102,812 0 0 0 1100,4729 4-1 0,5915

4 0 RESIST 1-2 M Combination Min 0 -439,485 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-2 M Combination Min 0 -413,82 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-2 M Combination Min 0 -413,82 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-2 M Combination Min 0 -396,441 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-1 V Combination Max 0 -138,763 0 0 0 1054,2727 4-1 0

4 0,5905 RESIST 1-1 V Combination Max 0 -99,359 0 0 0 1302,0059 4-1 0,5905

4 0,5905 RESIST 1-1 V Combination Max 0 -99,359 0 0 0 1302,0059 4-1 0,5905

4 0,5915 RESIST 1-1 V Combination Max 0 -99,315 0 0 0 1302,2303 4-1 0,5915

4 0 RESIST 1-1 V Combination Min 0 -524,801 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-1 V Combination Min 0 -499,137 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-1 V Combination Min 0 -499,137 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-1 V Combination Min 0 -468,178 0 0 0 486,6023 4-1 0,5915

4 0 RESIST 1-2 V Combination Max 0 -137,719 0 0 0 996,0726 4-1 0

4 0,5905 RESIST 1-2 V Combination Max 0 -90,582 0 0 0 1246,6903 4-1 0,5905

4 0,5905 RESIST 1-2 V Combination Max 0 -90,582 0 0 0 1246,6903 4-1 0,5905

4 0,5915 RESIST 1-2 V Combination Max 0 -90,538 0 0 0 1246,9513 4-1 0,5915

4 0 RESIST 1-2 V Combination Min 0 -501,412 0 0 0 387,7612 4-1 0

4 0,5905 RESIST 1-2 V Combination Min 0 -475,747 0 0 0 486,4481 4-1 0,5905

4 0,5905 RESIST 1-2 V Combination Min 0 -475,747 0 0 0 486,4481 4-1 0,5905

4 0,5915 RESIST 1-2 V Combination Min 0 -454,231 0 0 0 486,6023 4-1 0,5915

5 0 SERV1-1 Combination Max 0 -78,98 0 0 0 761,2866 5-1 0

5 0,5905 SERV1-1 Combination Max 0 -53,991 0 0 0 877,7078 5-1 0,5905

5 0,5905 SERV1-1 Combination Max 0 -53,991 0 0 0 877,7078 5-1 0,5905

5 0,5915 SERV1-1 Combination Max 0 -53,961 0 0 0 877,8176 5-1 0,5915

5 0 SERV1-1 Combination Min 0 -270,002 0 0 0 338,9003 5-1 0

5 0,5905 SERV1-1 Combination Min 0 -252,127 0 0 0 397,0592 5-1 0,5905

5 0,5905 SERV1-1 Combination Min 0 -252,127 0 0 0 397,0592 5-1 0,5905

5 0,5915 SERV1-1 Combination Min 0 -237,044 0 0 0 397,1487 5-1 0,5915



5 0 SERV1-2 Combination Max 0 -74,435 0 0 0 732,6595 5-1 0

5 0,5905 SERV1-2 Combination Max 0 -45,44 0 0 0 856,3544 5-1 0,5905

5 0,5905 SERV1-2 Combination Max 0 -45,44 0 0 0 856,3544 5-1 0,5905

5 0,5915 SERV1-2 Combination Max 0 -45,41 0 0 0 856,4881 5-1 0,5915

5 0 SERV1-2 Combination Min 0 -262,779 0 0 0 338,9003 5-1 0

5 0,5905 SERV1-2 Combination Min 0 -244,905 0 0 0 397,0592 5-1 0,5905

5 0,5905 SERV1-2 Combination Min 0 -244,905 0 0 0 397,0592 5-1 0,5905

5 0,5915 SERV1-2 Combination Min 0 -233,755 0 0 0 397,1487 5-1 0,5915

5 0 RESIST 1-1 M Combination Max 0 -109,898 0 0 0 1145,1026 5-1 0

5 0,5905 RESIST 1-1 M Combination Max 0 -73,141 0 0 0 1319,4397 5-1 0,5905

5 0,5905 RESIST 1-1 M Combination Max 0 -73,141 0 0 0 1319,4397 5-1 0,5905

5 0,5915 RESIST 1-1 M Combination Max 0 -73,098 0 0 0 1319,5999 5-1 0,5915

5 0 RESIST 1-1 M Combination Min 0 -407,701 0 0 0 486,6023 5-1 0

5 0,5905 RESIST 1-1 M Combination Min 0 -382,036 0 0 0 570,1085 5-1 0,5905

5 0,5905 RESIST 1-1 M Combination Min 0 -382,036 0 0 0 570,1085 5-1 0,5905

5 0,5915 RESIST 1-1 M Combination Min 0 -358,525 0 0 0 570,2371 5-1 0,5915

5 0 RESIST 1-2 M Combination Max 0 -102,812 0 0 0 1100,4729 5-1 0

5 0,5905 RESIST 1-2 M Combination Max 0 -59,811 0 0 0 1286,1498 5-1 0,5905

5 0,5905 RESIST 1-2 M Combination Max 0 -59,811 0 0 0 1286,1498 5-1 0,5905

5 0,5915 RESIST 1-2 M Combination Max 0 -59,768 0 0 0 1286,3472 5-1 0,5915

5 0 RESIST 1-2 M Combination Min 0 -396,441 0 0 0 486,6023 5-1 0

5 0,5905 RESIST 1-2 M Combination Min 0 -370,776 0 0 0 570,1085 5-1 0,5905

5 0,5905 RESIST 1-2 M Combination Min 0 -370,776 0 0 0 570,1085 5-1 0,5905

5 0,5915 RESIST 1-2 M Combination Min 0 -353,396 0 0 0 570,2371 5-1 0,5915

5 0 RESIST 1-1 V Combination Max 0 -99,315 0 0 0 1302,2303 5-1 0

5 0,5905 RESIST 1-1 V Combination Max 0 -59,912 0 0 0 1498,241 5-1 0,5905

5 0,5905 RESIST 1-1 V Combination Max 0 -59,912 0 0 0 1498,241 5-1 0,5905

5 0,5915 RESIST 1-1 V Combination Max 0 -59,868 0 0 0 1498,4087 5-1 0,5915

5 0 RESIST 1-1 V Combination Min 0 -468,178 0 0 0 486,6023 5-1 0

5 0,5905 RESIST 1-1 V Combination Min 0 -442,513 0 0 0 570,1085 5-1 0,5905

5 0,5905 RESIST 1-1 V Combination Min 0 -442,513 0 0 0 570,1085 5-1 0,5905

5 0,5915 RESIST 1-1 V Combination Min 0 -413,402 0 0 0 570,2371 5-1 0,5915

5 0 RESIST 1-2 V Combination Max 0 -90,538 0 0 0 1246,9513 5-1 0

5 0,5905 RESIST 1-2 V Combination Max 0 -43,401 0 0 0 1457,0077 5-1 0,5905

5 0,5905 RESIST 1-2 V Combination Max 0 -43,401 0 0 0 1457,0077 5-1 0,5905

5 0,5915 RESIST 1-2 V Combination Max 0 -43,357 0 0 0 1457,2215 5-1 0,5915

5 0 RESIST 1-2 V Combination Min 0 -454,231 0 0 0 486,6023 5-1 0

5 0,5905 RESIST 1-2 V Combination Min 0 -428,567 0 0 0 570,1085 5-1 0,5905

5 0,5905 RESIST 1-2 V Combination Min 0 -428,567 0 0 0 570,1085 5-1 0,5905

5 0,5915 RESIST 1-2 V Combination Min 0 -407,05 0 0 0 570,2371 5-1 0,5915

6 0 SERV1-1 Combination Max 0 -53,961 0 0 0 877,8176 6-1 0

6 0,5905 SERV1-1 Combination Max 0 -28,971 0 0 0 968,1376 6-1 0,5905

6 0,5905 SERV1-1 Combination Max 0 -28,971 0 0 0 968,1376 6-1 0,5905

6 0,5915 SERV1-1 Combination Max 0 -28,941 0 0 0 968,2144 6-1 0,5915

6 0 SERV1-1 Combination Min 0 -237,044 0 0 0 397,1487 6-1 0

6 0,5905 SERV1-1 Combination Min 0 -219,17 0 0 0 444,735 6-1 0,5905

6 0,5905 SERV1-1 Combination Min 0 -219,17 0 0 0 444,735 6-1 0,5905

6 0,5915 SERV1-1 Combination Min 0 -204,909 0 0 0 444,8066 6-1 0,5915

6 0 SERV1-2 Combination Max 0 -45,41 0 0 0 856,4881 6-1 0

6 0,5905 SERV1-2 Combination Max 0 -16,416 0 0 0 956,4666 6-1 0,5905

6 0,5905 SERV1-2 Combination Max 0 -16,416 0 0 0 956,4666 6-1 0,5905

6 0,5915 SERV1-2 Combination Max 0 -16,385 0 0 0 956,5712 6-1 0,5915

6 0 SERV1-2 Combination Min 0 -233,755 0 0 0 397,1487 6-1 0

6 0,5905 SERV1-2 Combination Min 0 -215,88 0 0 0 444,735 6-1 0,5905

6 0,5905 SERV1-2 Combination Min 0 -215,88 0 0 0 444,735 6-1 0,5905

6 0,5915 SERV1-2 Combination Min 0 -204,73 0 0 0 444,8066 6-1 0,5915

6 0 RESIST 1-1 M Combination Max 0 -73,098 0 0 0 1319,5999 6-1 0

6 0,5905 RESIST 1-1 M Combination Max 0 -36,341 0 0 0 1454,5474 6-1 0,5905

6 0,5905 RESIST 1-1 M Combination Max 0 -36,341 0 0 0 1454,5474 6-1 0,5905

6 0,5915 RESIST 1-1 M Combination Max 0 -36,297 0 0 0 1454,6584 6-1 0,5915

6 0 RESIST 1-1 M Combination Min 0 -358,525 0 0 0 570,2371 6-1 0

6 0,5905 RESIST 1-1 M Combination Min 0 -332,86 0 0 0 638,5627 6-1 0,5905

6 0,5905 RESIST 1-1 M Combination Min 0 -332,86 0 0 0 638,5627 6-1 0,5905

6 0,5915 RESIST 1-1 M Combination Min 0 -310,632 0 0 0 638,6656 6-1 0,5915

6 0 RESIST 1-2 M Combination Max 0 -59,768 0 0 0 1286,3472 6-1 0

6 0,5905 RESIST 1-2 M Combination Max 0 -16,767 0 0 0 1436,3523 6-1 0,5905

6 0,5905 RESIST 1-2 M Combination Max 0 -16,767 0 0 0 1436,3523 6-1 0,5905

6 0,5915 RESIST 1-2 M Combination Max 0 -16,723 0 0 0 1436,5066 6-1 0,5915



6 0 RESIST 1-2 M Combination Min 0 -353,396 0 0 0 570,2371 6-1 0

6 0,5905 RESIST 1-2 M Combination Min 0 -327,732 0 0 0 638,5627 6-1 0,5905

6 0,5905 RESIST 1-2 M Combination Min 0 -327,732 0 0 0 638,5627 6-1 0,5905

6 0,5915 RESIST 1-2 M Combination Min 0 -310,352 0 0 0 638,6656 6-1 0,5915

6 0 RESIST 1-1 V Combination Max 0 -59,868 0 0 0 1498,4087 6-1 0

6 0,5905 RESIST 1-1 V Combination Max 0 -20,465 0 0 0 1649,2532 6-1 0,5905

6 0,5905 RESIST 1-1 V Combination Max 0 -20,465 0 0 0 1649,2532 6-1 0,5905

6 0,5915 RESIST 1-1 V Combination Max 0 -20,421 0 0 0 1649,3661 6-1 0,5915

6 0 RESIST 1-1 V Combination Min 0 -413,402 0 0 0 570,2371 6-1 0

6 0,5905 RESIST 1-1 V Combination Min 0 -387,738 0 0 0 638,5627 6-1 0,5905

6 0,5905 RESIST 1-1 V Combination Min 0 -387,738 0 0 0 638,5627 6-1 0,5905

6 0,5915 RESIST 1-1 V Combination Min 0 -360,216 0 0 0 638,6656 6-1 0,5915

6 0 RESIST 1-2 V Combination Max 0 -43,357 0 0 0 1457,2215 6-1 0

6 0,5905 RESIST 1-2 V Combination Max 0 3,78 0 0 0 1626,7164 6-1 0,5905

6 0,5905 RESIST 1-2 V Combination Max 0 3,78 0 0 0 1626,7164 6-1 0,5905

6 0,5915 RESIST 1-2 V Combination Max 0 3,823 0 0 0 1626,8831 6-1 0,5915

6 0 RESIST 1-2 V Combination Min 0 -407,05 0 0 0 570,2371 6-1 0

6 0,5905 RESIST 1-2 V Combination Min 0 -381,386 0 0 0 638,5627 6-1 0,5905

6 0,5905 RESIST 1-2 V Combination Min 0 -381,386 0 0 0 638,5627 6-1 0,5905

6 0,5915 RESIST 1-2 V Combination Min 0 -359,87 0 0 0 638,6656 6-1 0,5915

7 0 SERV1-1 Combination Max 0 -28,941 0 0 0 968,2144 7-1 0

7 0,5905 SERV1-1 Combination Max 0 -3,951 0 0 0 1033,576 7-1 0,5905

7 0,5905 SERV1-1 Combination Max 0 -3,951 0 0 0 1033,576 7-1 0,5905

7 0,5915 SERV1-1 Combination Max 0 -3,921 0 0 0 1033,6207 7-1 0,5915

7 0 SERV1-1 Combination Min 0 -204,909 0 0 0 444,8066 7-1 0

7 0,5905 SERV1-1 Combination Min 0 -187,035 0 0 0 481,8201 7-1 0,5905

7 0,5905 SERV1-1 Combination Min 0 -187,035 0 0 0 481,8201 7-1 0,5905

7 0,5915 SERV1-1 Combination Min 0 -172,775 0 0 0 481,8738 7-1 0,5915

7 0 SERV1-2 Combination Max 0 -16,385 0 0 0 956,5712 7-1 0

7 0,5905 SERV1-2 Combination Max 0 12,609 0 0 0 1032,8331 7-1 0,5905

7 0,5905 SERV1-2 Combination Max 0 12,609 0 0 0 1032,8331 7-1 0,5905

7 0,5915 SERV1-2 Combination Max 0 12,639 0 0 0 1032,9087 7-1 0,5915

7 0 SERV1-2 Combination Min 0 -204,73 0 0 0 444,8066 7-1 0

7 0,5905 SERV1-2 Combination Min 0 -186,855 0 0 0 481,8201 7-1 0,5905

7 0,5905 SERV1-2 Combination Min 0 -186,855 0 0 0 481,8201 7-1 0,5905

7 0,5915 SERV1-2 Combination Min 0 -175,705 0 0 0 481,8738 7-1 0,5915

7 0 RESIST 1-1 M Combination Max 0 -36,297 0 0 0 1454,6584 7-1 0

7 0,5905 RESIST 1-1 M Combination Max 0 0,46 0 0 0 1551,998 7-1 0,5905

7 0,5905 RESIST 1-1 M Combination Max 0 0,46 0 0 0 1551,998 7-1 0,5905

7 0,5915 RESIST 1-1 M Combination Max 0 0,503 0 0 0 1552,0611 7-1 0,5915

7 0 RESIST 1-1 M Combination Min 0 -310,632 0 0 0 638,6656 7-1 0

7 0,5905 RESIST 1-1 M Combination Min 0 -284,968 0 0 0 691,8105 7-1 0,5905

7 0,5905 RESIST 1-1 M Combination Min 0 -284,968 0 0 0 691,8105 7-1 0,5905

7 0,5915 RESIST 1-1 M Combination Min 0 -262,739 0 0 0 691,8877 7-1 0,5915

7 0 RESIST 1-2 M Combination Max 0 -16,723 0 0 0 1436,5066 7-1 0

7 0,5905 RESIST 1-2 M Combination Max 0 26,277 0 0 0 1550,8398 7-1 0,5905

7 0,5905 RESIST 1-2 M Combination Max 0 26,277 0 0 0 1550,8398 7-1 0,5905

7 0,5915 RESIST 1-2 M Combination Max 0 26,321 0 0 0 1550,9511 7-1 0,5915

7 0 RESIST 1-2 M Combination Min 0 -310,352 0 0 0 638,6656 7-1 0

7 0,5905 RESIST 1-2 M Combination Min 0 -284,688 0 0 0 691,8105 7-1 0,5905

7 0,5905 RESIST 1-2 M Combination Min 0 -284,688 0 0 0 691,8105 7-1 0,5905

7 0,5915 RESIST 1-2 M Combination Min 0 -267,308 0 0 0 691,8877 7-1 0,5915

7 0 RESIST 1-1 V Combination Max 0 -20,421 0 0 0 1649,3661 7-1 0

7 0,5905 RESIST 1-1 V Combination Max 0 18,983 0 0 0 1757,2512 7-1 0,5905

7 0,5905 RESIST 1-1 V Combination Max 0 18,983 0 0 0 1757,2512 7-1 0,5905

7 0,5915 RESIST 1-1 V Combination Max 0 19,026 0 0 0 1757,311 7-1 0,5915

7 0 RESIST 1-1 V Combination Min 0 -360,216 0 0 0 638,6656 7-1 0

7 0,5905 RESIST 1-1 V Combination Min 0 -334,552 0 0 0 691,8105 7-1 0,5905

7 0,5905 RESIST 1-1 V Combination Min 0 -334,552 0 0 0 691,8105 7-1 0,5905

7 0,5915 RESIST 1-1 V Combination Min 0 -307,03 0 0 0 691,8877 7-1 0,5915

7 0 RESIST 1-2 V Combination Max 0 3,823 0 0 0 1626,8831 7-1 0

7 0,5905 RESIST 1-2 V Combination Max 0 50,961 0 0 0 1755,8167 7-1 0,5905

7 0,5905 RESIST 1-2 V Combination Max 0 50,961 0 0 0 1755,8167 7-1 0,5905

7 0,5915 RESIST 1-2 V Combination Max 0 51,004 0 0 0 1755,9361 7-1 0,5915

7 0 RESIST 1-2 V Combination Min 0 -359,87 0 0 0 638,6656 7-1 0

7 0,5905 RESIST 1-2 V Combination Min 0 -334,205 0 0 0 691,8105 7-1 0,5905

7 0,5905 RESIST 1-2 V Combination Min 0 -334,205 0 0 0 691,8105 7-1 0,5905

7 0,5915 RESIST 1-2 V Combination Min 0 -312,689 0 0 0 691,8877 7-1 0,5915



8 0 SERV1-1 Combination Max 0 -3,921 0 0 0 1033,6207 8-1 0

8 0,5905 SERV1-1 Combination Max 0 26,253 0 0 0 1080,7971 8-1 0,5905

8 0,5905 SERV1-1 Combination Max 0 26,253 0 0 0 1080,7971 8-1 0,5905

8 0,5915 SERV1-1 Combination Max 0 26,283 0 0 0 1080,8084 8-1 0,5915

8 0 SERV1-1 Combination Min 0 -172,775 0 0 0 481,8738 8-1 0

8 0,5905 SERV1-1 Combination Min 0 -154,9 0 0 0 508,3146 8-1 0,5905

8 0,5905 SERV1-1 Combination Min 0 -154,9 0 0 0 508,3146 8-1 0,5905

8 0,5915 SERV1-1 Combination Min 0 -140,64 0 0 0 508,3504 8-1 0,5915

8 0 SERV1-2 Combination Max 0 12,639 0 0 0 1032,9087 8-1 0

8 0,5905 SERV1-2 Combination Max 0 41,634 0 0 0 1085,454 8-1 0,5905

8 0,5905 SERV1-2 Combination Max 0 41,634 0 0 0 1085,454 8-1 0,5905

8 0,5915 SERV1-2 Combination Max 0 41,664 0 0 0 1085,5006 8-1 0,5915

8 0 SERV1-2 Combination Min 0 -175,705 0 0 0 481,8738 8-1 0

8 0,5905 SERV1-2 Combination Min 0 -157,831 0 0 0 508,3146 8-1 0,5905

8 0,5905 SERV1-2 Combination Min 0 -157,831 0 0 0 508,3146 8-1 0,5905

8 0,5915 SERV1-2 Combination Min 0 -146,68 0 0 0 508,3504 8-1 0,5915

8 0 RESIST 1-1 M Combination Max 0 0,503 0 0 0 1552,0611 8-1 0

8 0,5905 RESIST 1-1 M Combination Max 0 45,342 0 0 0 1622,3524 8-1 0,5905

8 0,5905 RESIST 1-1 M Combination Max 0 45,342 0 0 0 1622,3524 8-1 0,5905

8 0,5915 RESIST 1-1 M Combination Max 0 45,386 0 0 0 1622,3655 8-1 0,5915

8 0 RESIST 1-1 M Combination Min 0 -262,739 0 0 0 691,8877 8-1 0

8 0,5905 RESIST 1-1 M Combination Min 0 -237,075 0 0 0 729,8521 8-1 0,5905

8 0,5905 RESIST 1-1 M Combination Min 0 -237,075 0 0 0 729,8521 8-1 0,5905

8 0,5915 RESIST 1-1 M Combination Min 0 -214,847 0 0 0 729,9035 8-1 0,5915

8 0 RESIST 1-2 M Combination Max 0 26,321 0 0 0 1550,9511 8-1 0

8 0,5905 RESIST 1-2 M Combination Max 0 69,321 0 0 0 1629,6125 8-1 0,5905

8 0,5905 RESIST 1-2 M Combination Max 0 69,321 0 0 0 1629,6125 8-1 0,5905

8 0,5915 RESIST 1-2 M Combination Max 0 69,365 0 0 0 1629,6807 8-1 0,5915

8 0 RESIST 1-2 M Combination Min 0 -267,308 0 0 0 691,8877 8-1 0

8 0,5905 RESIST 1-2 M Combination Min 0 -241,644 0 0 0 729,8521 8-1 0,5905

8 0,5905 RESIST 1-2 M Combination Min 0 -241,644 0 0 0 729,8521 8-1 0,5905

8 0,5915 RESIST 1-2 M Combination Min 0 -224,264 0 0 0 729,9035 8-1 0,5915

8 0 RESIST 1-1 V Combination Max 0 19,026 0 0 0 1757,311 8-1 0

8 0,5905 RESIST 1-1 V Combination Max 0 68,441 0 0 0 1835,3159 8-1 0,5905

8 0,5905 RESIST 1-1 V Combination Max 0 68,441 0 0 0 1835,3159 8-1 0,5905

8 0,5915 RESIST 1-1 V Combination Max 0 68,484 0 0 0 1835,3199 8-1 0,5915

8 0 RESIST 1-1 V Combination Min 0 -307,03 0 0 0 691,8877 8-1 0

8 0,5905 RESIST 1-1 V Combination Min 0 -281,365 0 0 0 729,8521 8-1 0,5905

8 0,5905 RESIST 1-1 V Combination Min 0 -281,365 0 0 0 729,8521 8-1 0,5905

8 0,5915 RESIST 1-1 V Combination Min 0 -253,844 0 0 0 729,9035 8-1 0,5915

8 0 RESIST 1-2 V Combination Max 0 51,004 0 0 0 1755,9361 8-1 0

8 0,5905 RESIST 1-2 V Combination Max 0 98,142 0 0 0 1844,3083 8-1 0,5905

8 0,5905 RESIST 1-2 V Combination Max 0 98,142 0 0 0 1844,3083 8-1 0,5905

8 0,5915 RESIST 1-2 V Combination Max 0 98,185 0 0 0 1844,3806 8-1 0,5915

8 0 RESIST 1-2 V Combination Min 0 -312,689 0 0 0 691,8877 8-1 0

8 0,5905 RESIST 1-2 V Combination Min 0 -287,024 0 0 0 729,8521 8-1 0,5905

8 0,5905 RESIST 1-2 V Combination Min 0 -287,024 0 0 0 729,8521 8-1 0,5905

8 0,5915 RESIST 1-2 V Combination Min 0 -265,508 0 0 0 729,9035 8-1 0,5915

9 0 SERV1-1 Combination Max 0 26,283 0 0 0 1080,8084 9-1 0

9 0,5905 SERV1-1 Combination Max 0 58,387 0 0 0 1102,2022 9-1 0,5905

9 0,5905 SERV1-1 Combination Max 0 58,387 0 0 0 1102,2022 9-1 0,5905

9 0,5915 SERV1-1 Combination Max 0 58,418 0 0 0 1102,1796 9-1 0,5915

9 0 SERV1-1 Combination Min 0 -140,64 0 0 0 508,3504 9-1 0

9 0,5905 SERV1-1 Combination Min 0 -122,765 0 0 0 524,2184 9-1 0,5905

9 0,5905 SERV1-1 Combination Min 0 -122,765 0 0 0 524,2184 9-1 0,5905

9 0,5915 SERV1-1 Combination Min 0 -108,505 0 0 0 524,2363 9-1 0,5915

9 0 SERV1-2 Combination Max 0 41,664 0 0 0 1085,5006 9-1 0

9 0,5905 SERV1-2 Combination Max 0 70,658 0 0 0 1114,3293 9-1 0,5905

9 0,5905 SERV1-2 Combination Max 0 70,658 0 0 0 1114,3293 9-1 0,5905

9 0,5915 SERV1-2 Combination Max 0 70,689 0 0 0 1114,3469 9-1 0,5915

9 0 SERV1-2 Combination Min 0 -146,68 0 0 0 508,3504 9-1 0

9 0,5905 SERV1-2 Combination Min 0 -128,806 0 0 0 524,2184 9-1 0,5905

9 0,5905 SERV1-2 Combination Min 0 -128,806 0 0 0 524,2184 9-1 0,5905

9 0,5915 SERV1-2 Combination Min 0 -117,656 0 0 0 524,2363 9-1 0,5915

9 0 RESIST 1-1 M Combination Max 0 45,386 0 0 0 1622,3655 9-1 0

9 0,5905 RESIST 1-1 M Combination Max 0 93,235 0 0 0 1653,764 9-1 0,5905

9 0,5905 RESIST 1-1 M Combination Max 0 93,235 0 0 0 1653,764 9-1 0,5905

9 0,5915 RESIST 1-1 M Combination Max 0 93,278 0 0 0 1653,7265 9-1 0,5915



9 0 RESIST 1-1 M Combination Min 0 -214,847 0 0 0 729,9035 9-1 0

9 0,5905 RESIST 1-1 M Combination Min 0 -189,182 0 0 0 752,6872 9-1 0,5905

9 0,5905 RESIST 1-1 M Combination Min 0 -189,182 0 0 0 752,6872 9-1 0,5905

9 0,5915 RESIST 1-1 M Combination Min 0 -166,954 0 0 0 752,713 9-1 0,5915

9 0 RESIST 1-2 M Combination Max 0 69,365 0 0 0 1629,6807 9-1 0

9 0,5905 RESIST 1-2 M Combination Max 0 112,366 0 0 0 1672,6702 9-1 0,5905

9 0,5905 RESIST 1-2 M Combination Max 0 112,366 0 0 0 1672,6702 9-1 0,5905

9 0,5915 RESIST 1-2 M Combination Max 0 112,409 0 0 0 1672,6954 9-1 0,5915

9 0 RESIST 1-2 M Combination Min 0 -224,264 0 0 0 729,9035 9-1 0

9 0,5905 RESIST 1-2 M Combination Min 0 -198,599 0 0 0 752,6872 9-1 0,5905

9 0,5905 RESIST 1-2 M Combination Min 0 -198,599 0 0 0 752,6872 9-1 0,5905

9 0,5915 RESIST 1-2 M Combination Min 0 -181,22 0 0 0 752,713 9-1 0,5915

9 0 RESIST 1-1 V Combination Max 0 68,484 0 0 0 1835,3199 9-1 0

9 0,5905 RESIST 1-1 V Combination Max 0 121,627 0 0 0 1868,774 9-1 0,5905

9 0,5905 RESIST 1-1 V Combination Max 0 121,627 0 0 0 1868,774 9-1 0,5905

9 0,5915 RESIST 1-1 V Combination Max 0 121,67 0 0 0 1868,7214 9-1 0,5915

9 0 RESIST 1-1 V Combination Min 0 -253,844 0 0 0 729,9035 9-1 0

9 0,5905 RESIST 1-1 V Combination Min 0 -228,179 0 0 0 752,6872 9-1 0,5905

9 0,5905 RESIST 1-1 V Combination Min 0 -228,179 0 0 0 752,6872 9-1 0,5905

9 0,5915 RESIST 1-1 V Combination Min 0 -200,658 0 0 0 752,713 9-1 0,5915

9 0 RESIST 1-2 V Combination Max 0 98,185 0 0 0 1844,3806 9-1 0

9 0,5905 RESIST 1-2 V Combination Max 0 145,322 0 0 0 1892,1914 9-1 0,5905

9 0,5905 RESIST 1-2 V Combination Max 0 145,322 0 0 0 1892,1914 9-1 0,5905

9 0,5915 RESIST 1-2 V Combination Max 0 145,366 0 0 0 1892,2165 9-1 0,5915

9 0 RESIST 1-2 V Combination Min 0 -265,508 0 0 0 729,9035 9-1 0

9 0,5905 RESIST 1-2 V Combination Min 0 -239,843 0 0 0 752,6872 9-1 0,5905

9 0,5905 RESIST 1-2 V Combination Min 0 -239,843 0 0 0 752,6872 9-1 0,5905

9 0,5915 RESIST 1-2 V Combination Min 0 -218,327 0 0 0 752,713 9-1 0,5915

10 0 SERV1-1 Combination Max 0 58,418 0 0 0 1102,1796 10-1 0

10 0,5905 SERV1-1 Combination Max 0 90,522 0 0 0 1094,0769 10-1 0,5905

10 0,5905 SERV1-1 Combination Max 0 90,522 0 0 0 1094,0769 10-1 0,5905

10 0,5915 SERV1-1 Combination Max 0 90,552 0 0 0 1094,0204 10-1 0,5915

10 0 SERV1-1 Combination Min 0 -108,505 0 0 0 524,2363 10-1 0

10 0,5905 SERV1-1 Combination Min 0 -90,631 0 0 0 529,5316 10-1 0,5905

10 0,5905 SERV1-1 Combination Min 0 -90,631 0 0 0 529,5316 10-1 0,5905

10 0,5915 SERV1-1 Combination Min 0 -76,37 0 0 0 529,5317 10-1 0,5915

10 0 SERV1-2 Combination Max 0 70,689 0 0 0 1114,3469 10-1 0

10 0,5905 SERV1-2 Combination Max 0 99,683 0 0 0 1119,4591 10-1 0,5905

10 0,5905 SERV1-2 Combination Max 0 99,683 0 0 0 1119,4591 10-1 0,5905

10 0,5915 SERV1-2 Combination Max 0 99,713 0 0 0 1119,4477 10-1 0,5915

10 0 SERV1-2 Combination Min 0 -117,656 0 0 0 524,2363 10-1 0

10 0,5905 SERV1-2 Combination Min 0 -99,781 0 0 0 529,5316 10-1 0,5905

10 0,5905 SERV1-2 Combination Min 0 -99,781 0 0 0 529,5316 10-1 0,5905

10 0,5915 SERV1-2 Combination Min 0 -88,631 0 0 0 529,5317 10-1 0,5915

10 0 RESIST 1-1 M Combination Max 0 93,278 0 0 0 1653,7265 10-1 0

10 0,5905 RESIST 1-1 M Combination Max 0 141,128 0 0 0 1640,4422 10-1 0,5905

10 0,5905 RESIST 1-1 M Combination Max 0 141,128 0 0 0 1640,4422 10-1 0,5905

10 0,5915 RESIST 1-1 M Combination Max 0 141,171 0 0 0 1640,354 10-1 0,5915

10 0 RESIST 1-1 M Combination Min 0 -166,954 0 0 0 752,713 10-1 0

10 0,5905 RESIST 1-1 M Combination Min 0 -141,29 0 0 0 760,3161 10-1 0,5905

10 0,5905 RESIST 1-1 M Combination Min 0 -141,29 0 0 0 760,3161 10-1 0,5905

10 0,5915 RESIST 1-1 M Combination Min 0 -119,062 0 0 0 760,3161 10-1 0,5915

10 0 RESIST 1-2 M Combination Max 0 112,409 0 0 0 1672,6954 10-1 0

10 0,5905 RESIST 1-2 M Combination Max 0 155,41 0 0 0 1680,013 10-1 0,5905

10 0,5905 RESIST 1-2 M Combination Max 0 155,41 0 0 0 1680,013 10-1 0,5905

10 0,5915 RESIST 1-2 M Combination Max 0 155,453 0 0 0 1679,9952 10-1 0,5915

10 0 RESIST 1-2 M Combination Min 0 -181,22 0 0 0 752,713 10-1 0

10 0,5905 RESIST 1-2 M Combination Min 0 -155,555 0 0 0 760,3161 10-1 0,5905

10 0,5905 RESIST 1-2 M Combination Min 0 -155,555 0 0 0 760,3161 10-1 0,5905

10 0,5915 RESIST 1-2 M Combination Min 0 -138,176 0 0 0 760,3161 10-1 0,5915

10 0 RESIST 1-1 V Combination Max 0 121,67 0 0 0 1868,7214 10-1 0

10 0,5905 RESIST 1-1 V Combination Max 0 174,813 0 0 0 1850,453 10-1 0,5905

10 0,5905 RESIST 1-1 V Combination Max 0 174,813 0 0 0 1850,453 10-1 0,5905

10 0,5915 RESIST 1-1 V Combination Max 0 174,857 0 0 0 1850,3438 10-1 0,5915

10 0 RESIST 1-1 V Combination Min 0 -200,658 0 0 0 752,713 10-1 0

10 0,5905 RESIST 1-1 V Combination Min 0 -174,993 0 0 0 760,3161 10-1 0,5905

10 0,5905 RESIST 1-1 V Combination Min 0 -174,993 0 0 0 760,3161 10-1 0,5905

10 0,5915 RESIST 1-1 V Combination Min 0 -147,471 0 0 0 760,3161 10-1 0,5915



10 0 RESIST 1-2 V Combination Max 0 145,366 0 0 0 1892,2165 10-1 0

10 0,5905 RESIST 1-2 V Combination Max 0 192,503 0 0 0 1899,466 10-1 0,5905

10 0,5905 RESIST 1-2 V Combination Max 0 192,503 0 0 0 1899,466 10-1 0,5905

10 0,5915 RESIST 1-2 V Combination Max 0 192,547 0 0 0 1899,4439 10-1 0,5915

10 0 RESIST 1-2 V Combination Min 0 -218,327 0 0 0 752,713 10-1 0

10 0,5905 RESIST 1-2 V Combination Min 0 -192,663 0 0 0 760,3161 10-1 0,5905

10 0,5905 RESIST 1-2 V Combination Min 0 -192,663 0 0 0 760,3161 10-1 0,5905

10 0,5915 RESIST 1-2 V Combination Min 0 -171,146 0 0 0 760,3161 10-1 0,5915

11 0 SERV1-1 Combination Max 0 90,552 0 0 0 1094,0204 11-1 0

11 0,5905 SERV1-1 Combination Max 0 122,657 0 0 0 1102,2245 11-1 0,5905

11 0,5905 SERV1-1 Combination Max 0 122,657 0 0 0 1102,2245 11-1 0,5905

11 0,5915 SERV1-1 Combination Max 0 122,687 0 0 0 1102,1049 11-1 0,5915

11 0 SERV1-1 Combination Min 0 -76,37 0 0 0 529,5317 11-1 0

11 0,5905 SERV1-1 Combination Min 0 -58,496 0 0 0 524,2542 11-1 0,5905

11 0,5905 SERV1-1 Combination Min 0 -58,496 0 0 0 524,2542 11-1 0,5905

11 0,5915 SERV1-1 Combination Min 0 -44,236 0 0 0 524,2363 11-1 0,5915

11 0 SERV1-2 Combination Max 0 99,713 0 0 0 1119,4477 11-1 0

11 0,5905 SERV1-2 Combination Max 0 128,708 0 0 0 1114,3867 11-1 0,5905

11 0,5905 SERV1-2 Combination Max 0 128,708 0 0 0 1114,3867 11-1 0,5905

11 0,5915 SERV1-2 Combination Max 0 128,738 0 0 0 1114,258 11-1 0,5915

11 0 SERV1-2 Combination Min 0 -88,631 0 0 0 529,5317 11-1 0

11 0,5905 SERV1-2 Combination Min 0 -70,757 0 0 0 524,2542 11-1 0,5905

11 0,5905 SERV1-2 Combination Min 0 -70,757 0 0 0 524,2542 11-1 0,5905

11 0,5915 SERV1-2 Combination Min 0 -59,606 0 0 0 524,2363 11-1 0,5915

11 0 RESIST 1-1 M Combination Max 0 141,171 0 0 0 1640,354 11-1 0

11 0,5905 RESIST 1-1 M Combination Max 0 189,02 0 0 0 1653,7943 11-1 0,5905

11 0,5905 RESIST 1-1 M Combination Max 0 189,02 0 0 0 1653,7943 11-1 0,5905

11 0,5915 RESIST 1-1 M Combination Max 0 189,064 0 0 0 1653,6101 11-1 0,5915

11 0 RESIST 1-1 M Combination Min 0 -119,062 0 0 0 760,3161 11-1 0

11 0,5905 RESIST 1-1 M Combination Min 0 -93,397 0 0 0 752,7387 11-1 0,5905

11 0,5905 RESIST 1-1 M Combination Min 0 -93,397 0 0 0 752,7387 11-1 0,5905

11 0,5915 RESIST 1-1 M Combination Min 0 -71,169 0 0 0 752,713 11-1 0,5915

11 0 RESIST 1-2 M Combination Max 0 155,453 0 0 0 1679,9952 11-1 0

11 0,5905 RESIST 1-2 M Combination Max 0 198,454 0 0 0 1672,7552 11-1 0,5905

11 0,5905 RESIST 1-2 M Combination Max 0 198,454 0 0 0 1672,7552 11-1 0,5905

11 0,5915 RESIST 1-2 M Combination Max 0 198,497 0 0 0 1672,5567 11-1 0,5915

11 0 RESIST 1-2 M Combination Min 0 -138,176 0 0 0 760,3161 11-1 0

11 0,5905 RESIST 1-2 M Combination Min 0 -112,511 0 0 0 752,7387 11-1 0,5905

11 0,5905 RESIST 1-2 M Combination Min 0 -112,511 0 0 0 752,7387 11-1 0,5905

11 0,5915 RESIST 1-2 M Combination Min 0 -95,132 0 0 0 752,713 11-1 0,5915

11 0 RESIST 1-1 V Combination Max 0 174,857 0 0 0 1850,3438 11-1 0

11 0,5905 RESIST 1-1 V Combination Max 0 227,999 0 0 0 1868,7993 11-1 0,5905

11 0,5905 RESIST 1-1 V Combination Max 0 227,999 0 0 0 1868,7993 11-1 0,5905

11 0,5915 RESIST 1-1 V Combination Max 0 228,043 0 0 0 1868,5772 11-1 0,5915

11 0 RESIST 1-1 V Combination Min 0 -147,471 0 0 0 760,3161 11-1 0

11 0,5905 RESIST 1-1 V Combination Min 0 -121,807 0 0 0 752,7387 11-1 0,5905

11 0,5905 RESIST 1-1 V Combination Min 0 -121,807 0 0 0 752,7387 11-1 0,5905

11 0,5915 RESIST 1-1 V Combination Min 0 -94,285 0 0 0 752,713 11-1 0,5915

11 0 RESIST 1-2 V Combination Max 0 192,547 0 0 0 1899,4439 11-1 0

11 0,5905 RESIST 1-2 V Combination Max 0 239,684 0 0 0 1892,2845 11-1 0,5905

11 0,5905 RESIST 1-2 V Combination Max 0 239,684 0 0 0 1892,2845 11-1 0,5905

11 0,5915 RESIST 1-2 V Combination Max 0 239,727 0 0 0 1892,0448 11-1 0,5915

11 0 RESIST 1-2 V Combination Min 0 -171,146 0 0 0 760,3161 11-1 0

11 0,5905 RESIST 1-2 V Combination Min 0 -145,482 0 0 0 752,7387 11-1 0,5905

11 0,5905 RESIST 1-2 V Combination Min 0 -145,482 0 0 0 752,7387 11-1 0,5905

11 0,5915 RESIST 1-2 V Combination Min 0 -123,966 0 0 0 752,713 11-1 0,5915

12 0 SERV1-1 Combination Max 0 122,687 0 0 0 1102,1049 12-1 0

12 0,5905 SERV1-1 Combination Max 0 154,791 0 0 0 1080,9192 12-1 0,5905

12 0,5905 SERV1-1 Combination Max 0 154,791 0 0 0 1080,9192 12-1 0,5905

12 0,5915 SERV1-1 Combination Max 0 154,822 0 0 0 1080,7657 12-1 0,5915

12 0 SERV1-1 Combination Min 0 -44,236 0 0 0 524,2363 12-1 0

12 0,5905 SERV1-1 Combination Min 0 -26,361 0 0 0 508,3862 12-1 0,5905

12 0,5905 SERV1-1 Combination Min 0 -26,361 0 0 0 508,3862 12-1 0,5905

12 0,5915 SERV1-1 Combination Min 0 -14,008 0 0 0 508,3504 12-1 0,5915

12 0 SERV1-2 Combination Max 0 128,738 0 0 0 1114,258 12-1 0

12 0,5905 SERV1-2 Combination Max 0 157,733 0 0 0 1085,5917 12-1 0,5905

12 0,5905 SERV1-2 Combination Max 0 157,733 0 0 0 1085,5917 12-1 0,5905

12 0,5915 SERV1-2 Combination Max 0 157,763 0 0 0 1085,4339 12-1 0,5915



12 0 SERV1-2 Combination Min 0 -59,606 0 0 0 524,2363 12-1 0

12 0,5905 SERV1-2 Combination Min 0 -41,732 0 0 0 508,3862 12-1 0,5905

12 0,5905 SERV1-2 Combination Min 0 -41,732 0 0 0 508,3862 12-1 0,5905

12 0,5915 SERV1-2 Combination Min 0 -30,582 0 0 0 508,3504 12-1 0,5915

12 0 RESIST 1-1 M Combination Max 0 189,064 0 0 0 1653,6101 12-1 0

12 0,5905 RESIST 1-1 M Combination Max 0 236,913 0 0 0 1622,5339 12-1 0,5905

12 0,5905 RESIST 1-1 M Combination Max 0 236,913 0 0 0 1622,5339 12-1 0,5905

12 0,5915 RESIST 1-1 M Combination Max 0 236,956 0 0 0 1622,299 12-1 0,5915

12 0 RESIST 1-1 M Combination Min 0 -71,169 0 0 0 752,713 12-1 0

12 0,5905 RESIST 1-1 M Combination Min 0 -45,504 0 0 0 729,9549 12-1 0,5905

12 0,5905 RESIST 1-1 M Combination Min 0 -45,504 0 0 0 729,9549 12-1 0,5905

12 0,5915 RESIST 1-1 M Combination Min 0 -26,249 0 0 0 729,9035 12-1 0,5915

12 0 RESIST 1-2 M Combination Max 0 198,497 0 0 0 1672,5567 12-1 0

12 0,5905 RESIST 1-2 M Combination Max 0 241,498 0 0 0 1629,8182 12-1 0,5905

12 0,5905 RESIST 1-2 M Combination Max 0 241,498 0 0 0 1629,8182 12-1 0,5905

12 0,5915 RESIST 1-2 M Combination Max 0 241,541 0 0 0 1629,5767 12-1 0,5915

12 0 RESIST 1-2 M Combination Min 0 -95,132 0 0 0 752,713 12-1 0

12 0,5905 RESIST 1-2 M Combination Min 0 -69,467 0 0 0 729,9549 12-1 0,5905

12 0,5905 RESIST 1-2 M Combination Min 0 -69,467 0 0 0 729,9549 12-1 0,5905

12 0,5915 RESIST 1-2 M Combination Min 0 -52,087 0 0 0 729,9035 12-1 0,5915

12 0 RESIST 1-1 V Combination Max 0 228,043 0 0 0 1868,5772 12-1 0

12 0,5905 RESIST 1-1 V Combination Max 0 281,186 0 0 0 1835,5162 12-1 0,5905

12 0,5905 RESIST 1-1 V Combination Max 0 281,186 0 0 0 1835,5162 12-1 0,5905

12 0,5915 RESIST 1-1 V Combination Max 0 281,229 0 0 0 1835,2375 12-1 0,5915

12 0 RESIST 1-1 V Combination Min 0 -94,285 0 0 0 752,713 12-1 0

12 0,5905 RESIST 1-1 V Combination Min 0 -68,621 0 0 0 729,9549 12-1 0,5905

12 0,5905 RESIST 1-1 V Combination Min 0 -68,621 0 0 0 729,9549 12-1 0,5905

12 0,5915 RESIST 1-1 V Combination Min 0 -44,781 0 0 0 729,9035 12-1 0,5915

12 0 RESIST 1-2 V Combination Max 0 239,727 0 0 0 1892,0448 12-1 0

12 0,5905 RESIST 1-2 V Combination Max 0 286,865 0 0 0 1844,5387 12-1 0,5905

12 0,5905 RESIST 1-2 V Combination Max 0 286,865 0 0 0 1844,5387 12-1 0,5905

12 0,5915 RESIST 1-2 V Combination Max 0 286,908 0 0 0 1844,2518 12-1 0,5915

12 0 RESIST 1-2 V Combination Min 0 -123,966 0 0 0 752,713 12-1 0

12 0,5905 RESIST 1-2 V Combination Min 0 -98,301 0 0 0 729,9549 12-1 0,5905

12 0,5905 RESIST 1-2 V Combination Min 0 -98,301 0 0 0 729,9549 12-1 0,5905

12 0,5915 RESIST 1-2 V Combination Min 0 -76,785 0 0 0 729,9035 12-1 0,5915

13 0 SERV1-1 Combination Max 0 154,822 0 0 0 1080,7657 13-1 0

13 0,5905 SERV1-1 Combination Max 0 186,926 0 0 0 1033,7507 13-1 0,5905

13 0,5905 SERV1-1 Combination Max 0 186,926 0 0 0 1033,7507 13-1 0,5905

13 0,5915 SERV1-1 Combination Max 0 186,956 0 0 0 1033,5638 13-1 0,5915

13 0 SERV1-1 Combination Min 0 -14,008 0 0 0 508,3504 13-1 0

13 0,5905 SERV1-1 Combination Min 0 3,867 0 0 0 481,9275 13-1 0,5905

13 0,5905 SERV1-1 Combination Min 0 3,867 0 0 0 481,9275 13-1 0,5905

13 0,5915 SERV1-1 Combination Min 0 11,012 0 0 0 481,8738 13-1 0,5915

13 0 SERV1-2 Combination Max 0 157,763 0 0 0 1085,4339 13-1 0

13 0,5905 SERV1-2 Combination Max 0 186,757 0 0 0 1033,051 13-1 0,5905

13 0,5905 SERV1-2 Combination Max 0 186,757 0 0 0 1033,051 13-1 0,5905

13 0,5915 SERV1-2 Combination Max 0 186,788 0 0 0 1032,8642 13-1 0,5915

13 0 SERV1-2 Combination Min 0 -30,582 0 0 0 508,3504 13-1 0

13 0,5905 SERV1-2 Combination Min 0 -12,707 0 0 0 481,9275 13-1 0,5905

13 0,5905 SERV1-2 Combination Min 0 -12,707 0 0 0 481,9275 13-1 0,5905

13 0,5915 SERV1-2 Combination Min 0 -1,557 0 0 0 481,8738 13-1 0,5915

13 0 RESIST 1-1 M Combination Max 0 236,956 0 0 0 1622,299 13-1 0

13 0,5905 RESIST 1-1 M Combination Max 0 284,806 0 0 0 1552,2572 13-1 0,5905

13 0,5905 RESIST 1-1 M Combination Max 0 284,806 0 0 0 1552,2572 13-1 0,5905

13 0,5915 RESIST 1-1 M Combination Max 0 284,849 0 0 0 1551,9724 13-1 0,5915

13 0 RESIST 1-1 M Combination Min 0 -26,249 0 0 0 729,9035 13-1 0

13 0,5905 RESIST 1-1 M Combination Min 0 -0,584 0 0 0 691,9648 13-1 0,5905

13 0,5905 RESIST 1-1 M Combination Min 0 -0,584 0 0 0 691,9648 13-1 0,5905

13 0,5915 RESIST 1-1 M Combination Min 0 10,552 0 0 0 691,8877 13-1 0,5915

13 0 RESIST 1-2 M Combination Max 0 241,541 0 0 0 1629,5767 13-1 0

13 0,5905 RESIST 1-2 M Combination Max 0 284,542 0 0 0 1551,1663 13-1 0,5905

13 0,5905 RESIST 1-2 M Combination Max 0 284,542 0 0 0 1551,1663 13-1 0,5905

13 0,5915 RESIST 1-2 M Combination Max 0 284,586 0 0 0 1550,8818 13-1 0,5915

13 0 RESIST 1-2 M Combination Min 0 -52,087 0 0 0 729,9035 13-1 0

13 0,5905 RESIST 1-2 M Combination Min 0 -26,423 0 0 0 691,9648 13-1 0,5905

13 0,5905 RESIST 1-2 M Combination Min 0 -26,423 0 0 0 691,9648 13-1 0,5905

13 0,5915 RESIST 1-2 M Combination Min 0 -9,043 0 0 0 691,8877 13-1 0,5915



13 0 RESIST 1-1 V Combination Max 0 281,229 0 0 0 1835,2375 13-1 0

13 0,5905 RESIST 1-1 V Combination Max 0 334,372 0 0 0 1757,5354 13-1 0,5905

13 0,5905 RESIST 1-1 V Combination Max 0 334,372 0 0 0 1757,5354 13-1 0,5905

13 0,5915 RESIST 1-1 V Combination Max 0 334,415 0 0 0 1757,201 13-1 0,5915

13 0 RESIST 1-1 V Combination Min 0 -44,781 0 0 0 729,9035 13-1 0

13 0,5905 RESIST 1-1 V Combination Min 0 -19,116 0 0 0 691,9648 13-1 0,5905

13 0,5905 RESIST 1-1 V Combination Min 0 -19,116 0 0 0 691,9648 13-1 0,5905

13 0,5915 RESIST 1-1 V Combination Min 0 -5,333 0 0 0 691,8877 13-1 0,5915

13 0 RESIST 1-2 V Combination Max 0 286,908 0 0 0 1844,2518 13-1 0

13 0,5905 RESIST 1-2 V Combination Max 0 334,045 0 0 0 1756,1843 13-1 0,5905

13 0,5905 RESIST 1-2 V Combination Max 0 334,045 0 0 0 1756,1843 13-1 0,5905

13 0,5915 RESIST 1-2 V Combination Max 0 334,089 0 0 0 1755,8502 13-1 0,5915

13 0 RESIST 1-2 V Combination Min 0 -76,785 0 0 0 729,9035 13-1 0

13 0,5905 RESIST 1-2 V Combination Min 0 -51,12 0 0 0 691,9648 13-1 0,5905

13 0,5905 RESIST 1-2 V Combination Min 0 -51,12 0 0 0 691,9648 13-1 0,5905

13 0,5915 RESIST 1-2 V Combination Min 0 -29,604 0 0 0 691,8877 13-1 0,5915

14 0 SERV1-1 Combination Max 0 186,956 0 0 0 1033,5638 14-1 0

14 0,5905 SERV1-1 Combination Max 0 219,061 0 0 0 968,4051 14-1 0,5905

14 0,5905 SERV1-1 Combination Max 0 219,061 0 0 0 968,4051 14-1 0,5905

14 0,5915 SERV1-1 Combination Max 0 219,091 0 0 0 968,186 14-1 0,5915

14 0 SERV1-1 Combination Min 0 11,012 0 0 0 481,8738 14-1 0

14 0,5905 SERV1-1 Combination Min 0 28,887 0 0 0 444,8782 14-1 0,5905

14 0,5905 SERV1-1 Combination Min 0 28,887 0 0 0 444,8782 14-1 0,5905

14 0,5915 SERV1-1 Combination Min 0 36,032 0 0 0 444,8066 14-1 0,5915

14 0 SERV1-2 Combination Max 0 186,788 0 0 0 1032,8642 14-1 0

14 0,5905 SERV1-2 Combination Max 0 215,782 0 0 0 956,7648 14-1 0,5905

14 0,5905 SERV1-2 Combination Max 0 215,782 0 0 0 956,7648 14-1 0,5905

14 0,5915 SERV1-2 Combination Max 0 215,812 0 0 0 956,549 14-1 0,5915

14 0 SERV1-2 Combination Min 0 -1,557 0 0 0 481,8738 14-1 0

14 0,5905 SERV1-2 Combination Min 0 16,318 0 0 0 444,8782 14-1 0,5905

14 0,5905 SERV1-2 Combination Min 0 16,318 0 0 0 444,8782 14-1 0,5905

14 0,5915 SERV1-2 Combination Min 0 27,468 0 0 0 444,8066 14-1 0,5915

14 0 RESIST 1-1 M Combination Max 0 284,849 0 0 0 1551,9724 14-1 0

14 0,5905 RESIST 1-1 M Combination Max 0 332,698 0 0 0 1454,9468 14-1 0,5905

14 0,5905 RESIST 1-1 M Combination Max 0 332,698 0 0 0 1454,9468 14-1 0,5905

14 0,5915 RESIST 1-1 M Combination Max 0 332,742 0 0 0 1454,614 14-1 0,5915

14 0 RESIST 1-1 M Combination Min 0 10,552 0 0 0 691,8877 14-1 0

14 0,5905 RESIST 1-1 M Combination Min 0 36,216 0 0 0 638,7684 14-1 0,5905

14 0,5905 RESIST 1-1 M Combination Min 0 36,216 0 0 0 638,7684 14-1 0,5905

14 0,5915 RESIST 1-1 M Combination Min 0 47,352 0 0 0 638,6656 14-1 0,5915

14 0 RESIST 1-2 M Combination Max 0 284,586 0 0 0 1550,8818 14-1 0

14 0,5905 RESIST 1-2 M Combination Max 0 327,586 0 0 0 1436,7996 14-1 0,5905

14 0,5905 RESIST 1-2 M Combination Max 0 327,586 0 0 0 1436,7996 14-1 0,5905

14 0,5915 RESIST 1-2 M Combination Max 0 327,63 0 0 0 1436,472 14-1 0,5915

14 0 RESIST 1-2 M Combination Min 0 -9,043 0 0 0 691,8877 14-1 0

14 0,5905 RESIST 1-2 M Combination Min 0 16,621 0 0 0 638,7684 14-1 0,5905

14 0,5905 RESIST 1-2 M Combination Min 0 16,621 0 0 0 638,7684 14-1 0,5905

14 0,5915 RESIST 1-2 M Combination Min 0 34,001 0 0 0 638,6656 14-1 0,5915

14 0 RESIST 1-1 V Combination Max 0 334,415 0 0 0 1757,201 14-1 0

14 0,5905 RESIST 1-1 V Combination Max 0 387,558 0 0 0 1649,6988 14-1 0,5905

14 0,5905 RESIST 1-1 V Combination Max 0 387,558 0 0 0 1649,6988 14-1 0,5905

14 0,5915 RESIST 1-1 V Combination Max 0 387,601 0 0 0 1649,3112 14-1 0,5915

14 0 RESIST 1-1 V Combination Min 0 -5,333 0 0 0 691,8877 14-1 0

14 0,5905 RESIST 1-1 V Combination Min 0 20,331 0 0 0 638,7684 14-1 0,5905

14 0,5905 RESIST 1-1 V Combination Min 0 20,331 0 0 0 638,7684 14-1 0,5905

14 0,5915 RESIST 1-1 V Combination Min 0 34,114 0 0 0 638,6656 14-1 0,5915

14 0 RESIST 1-2 V Combination Max 0 334,089 0 0 0 1755,8502 14-1 0

14 0,5905 RESIST 1-2 V Combination Max 0 381,226 0 0 0 1627,2214 14-1 0,5905

14 0,5905 RESIST 1-2 V Combination Max 0 381,226 0 0 0 1627,2214 14-1 0,5905

14 0,5915 RESIST 1-2 V Combination Max 0 381,27 0 0 0 1626,8401 14-1 0,5915

14 0 RESIST 1-2 V Combination Min 0 -29,604 0 0 0 691,8877 14-1 0

14 0,5905 RESIST 1-2 V Combination Min 0 -3,939 0 0 0 638,7684 14-1 0,5905

14 0,5905 RESIST 1-2 V Combination Min 0 -3,939 0 0 0 638,7684 14-1 0,5905

14 0,5915 RESIST 1-2 V Combination Min 0 17,577 0 0 0 638,6656 14-1 0,5915

15 0 SERV1-1 Combination Max 0 219,091 0 0 0 968,186 15-1 0

15 0,5905 SERV1-1 Combination Max 0 252,013 0 0 0 878,0518 15-1 0,5905

15 0,5905 SERV1-1 Combination Max 0 252,013 0 0 0 878,0518 15-1 0,5905

15 0,5915 SERV1-1 Combination Max 0 252,043 0 0 0 877,7998 15-1 0,5915



15 0 SERV1-1 Combination Min 0 36,032 0 0 0 444,8066 15-1 0

15 0,5905 SERV1-1 Combination Min 0 53,906 0 0 0 397,2382 15-1 0,5905

15 0,5905 SERV1-1 Combination Min 0 53,906 0 0 0 397,2382 15-1 0,5905

15 0,5915 SERV1-1 Combination Min 0 61,051 0 0 0 397,1487 15-1 0,5915

15 0 SERV1-2 Combination Max 0 215,812 0 0 0 956,549 15-1 0

15 0,5905 SERV1-2 Combination Max 0 244,807 0 0 0 856,733 15-1 0,5905

15 0,5905 SERV1-2 Combination Max 0 244,807 0 0 0 856,733 15-1 0,5905

15 0,5915 SERV1-2 Combination Max 0 244,837 0 0 0 856,4881 15-1 0,5915

15 0 SERV1-2 Combination Min 0 27,468 0 0 0 444,8066 15-1 0

15 0,5905 SERV1-2 Combination Min 0 45,342 0 0 0 397,2382 15-1 0,5905

15 0,5905 SERV1-2 Combination Min 0 45,342 0 0 0 397,2382 15-1 0,5905

15 0,5915 SERV1-2 Combination Min 0 56,493 0 0 0 397,1487 15-1 0,5915

15 0 RESIST 1-1 M Combination Max 0 332,742 0 0 0 1454,614 15-1 0

15 0,5905 RESIST 1-1 M Combination Max 0 381,865 0 0 0 1319,954 15-1 0,5905

15 0,5905 RESIST 1-1 M Combination Max 0 381,865 0 0 0 1319,954 15-1 0,5905

15 0,5915 RESIST 1-1 M Combination Max 0 381,908 0 0 0 1319,5721 15-1 0,5915

15 0 RESIST 1-1 M Combination Min 0 47,352 0 0 0 638,6656 15-1 0

15 0,5905 RESIST 1-1 M Combination Min 0 73,017 0 0 0 570,3656 15-1 0,5905

15 0,5905 RESIST 1-1 M Combination Min 0 73,017 0 0 0 570,3656 15-1 0,5905

15 0,5915 RESIST 1-1 M Combination Min 0 84,152 0 0 0 570,2371 15-1 0,5915

15 0 RESIST 1-2 M Combination Max 0 327,63 0 0 0 1436,472 15-1 0

15 0,5905 RESIST 1-2 M Combination Max 0 370,63 0 0 0 1286,7179 15-1 0,5905

15 0,5905 RESIST 1-2 M Combination Max 0 370,63 0 0 0 1286,7179 15-1 0,5905

15 0,5915 RESIST 1-2 M Combination Max 0 370,674 0 0 0 1286,3472 15-1 0,5915

15 0 RESIST 1-2 M Combination Min 0 34,001 0 0 0 638,6656 15-1 0

15 0,5905 RESIST 1-2 M Combination Min 0 59,665 0 0 0 570,3656 15-1 0,5905

15 0,5905 RESIST 1-2 M Combination Min 0 59,665 0 0 0 570,3656 15-1 0,5905

15 0,5915 RESIST 1-2 M Combination Min 0 77,045 0 0 0 570,2371 15-1 0,5915

15 0 RESIST 1-1 V Combination Max 0 387,601 0 0 0 1649,3112 15-1 0

15 0,5905 RESIST 1-1 V Combination Max 0 442,322 0 0 0 1498,8167 15-1 0,5905

15 0,5905 RESIST 1-1 V Combination Max 0 442,322 0 0 0 1498,8167 15-1 0,5905

15 0,5915 RESIST 1-1 V Combination Max 0 442,365 0 0 0 1498,3743 15-1 0,5915

15 0 RESIST 1-1 V Combination Min 0 34,114 0 0 0 638,6656 15-1 0

15 0,5905 RESIST 1-1 V Combination Min 0 59,778 0 0 0 570,3656 15-1 0,5905

15 0,5905 RESIST 1-1 V Combination Min 0 59,778 0 0 0 570,3656 15-1 0,5905

15 0,5915 RESIST 1-1 V Combination Min 0 73,561 0 0 0 570,2371 15-1 0,5915

15 0 RESIST 1-2 V Combination Max 0 381,27 0 0 0 1626,8401 15-1 0

15 0,5905 RESIST 1-2 V Combination Max 0 428,407 0 0 0 1457,6499 15-1 0,5905

15 0,5905 RESIST 1-2 V Combination Max 0 428,407 0 0 0 1457,6499 15-1 0,5905

15 0,5915 RESIST 1-2 V Combination Max 0 428,451 0 0 0 1457,2215 15-1 0,5915

15 0 RESIST 1-2 V Combination Min 0 17,577 0 0 0 638,6656 15-1 0

15 0,5905 RESIST 1-2 V Combination Min 0 43,241 0 0 0 570,3656 15-1 0,5905

15 0,5905 RESIST 1-2 V Combination Min 0 43,241 0 0 0 570,3656 15-1 0,5905

15 0,5915 RESIST 1-2 V Combination Min 0 64,757 0 0 0 570,2371 15-1 0,5915

16 0 SERV1-1 Combination Max 0 252,043 0 0 0 877,7998 16-1 0

16 0,5905 SERV1-1 Combination Max 0 285,927 0 0 0 761,5867 16-1 0,5905

16 0,5905 SERV1-1 Combination Max 0 285,927 0 0 0 761,5867 16-1 0,5905

16 0,5915 SERV1-1 Combination Max 0 285,958 0 0 0 761,3008 16-1 0,5915

16 0 SERV1-1 Combination Min 0 61,051 0 0 0 397,1487 16-1 0

16 0,5905 SERV1-1 Combination Min 0 78,926 0 0 0 339,0077 16-1 0,5905

16 0,5905 SERV1-1 Combination Min 0 78,926 0 0 0 339,0077 16-1 0,5905

16 0,5915 SERV1-1 Combination Min 0 86,071 0 0 0 338,9003 16-1 0,5915

16 0 SERV1-2 Combination Max 0 244,837 0 0 0 856,4881 16-1 0

16 0,5905 SERV1-2 Combination Max 0 273,831 0 0 0 732,9555 16-1 0,5905

16 0,5905 SERV1-2 Combination Max 0 273,831 0 0 0 732,9555 16-1 0,5905

16 0,5915 SERV1-2 Combination Max 0 273,862 0 0 0 732,6817 16-1 0,5915

16 0 SERV1-2 Combination Min 0 56,493 0 0 0 397,1487 16-1 0

16 0,5905 SERV1-2 Combination Min 0 74,367 0 0 0 339,0077 16-1 0,5905

16 0,5905 SERV1-2 Combination Min 0 74,367 0 0 0 339,0077 16-1 0,5905

16 0,5915 SERV1-2 Combination Min 0 85,517 0 0 0 338,9003 16-1 0,5915

16 0 RESIST 1-1 M Combination Max 0 381,908 0 0 0 1319,5721 16-1 0

16 0,5905 RESIST 1-1 M Combination Max 0 432,532 0 0 0 1145,5573 16-1 0,5905

16 0,5905 RESIST 1-1 M Combination Max 0 432,532 0 0 0 1145,5573 16-1 0,5905

16 0,5915 RESIST 1-1 M Combination Max 0 432,576 0 0 0 1145,1247 16-1 0,5915

16 0 RESIST 1-1 M Combination Min 0 84,152 0 0 0 570,2371 16-1 0

16 0,5905 RESIST 1-1 M Combination Min 0 109,817 0 0 0 486,7566 16-1 0,5905

16 0,5905 RESIST 1-1 M Combination Min 0 109,817 0 0 0 486,7566 16-1 0,5905

16 0,5915 RESIST 1-1 M Combination Min 0 120,953 0 0 0 486,6023 16-1 0,5915



17 0 RESIST 1-2 V Combination Min 0 111,938 0 0 0 486,6023 17-1 0

17 0,5905 RESIST 1-2 V Combination Min 0 137,603 0 0 0 387,9412 17-1 0,5905

17 0,5905 RESIST 1-2 V Combination Min 0 137,603 0 0 0 387,9412 17-1 0,5905

17 0,5915 RESIST 1-2 V Combination Min 0 158,466 0 0 0 387,7612 17-1 0,5915

18 0 SERV1-1 Combination Max 0 319,872 0 0 0 615,2713 18-1 0

18 0,5905 SERV1-1 Combination Max 0 353,757 0 0 0 440,0651 18-1 0,5905

18 0,5905 SERV1-1 Combination Max 0 353,757 0 0 0 440,0651 18-1 0,5905

18 0,5915 SERV1-1 Combination Max 0 353,787 0 0 0 439,7113 18-1 0,5915

18 0 SERV1-1 Combination Min 0 111,091 0 0 0 270,0611 18-1 0

18 0,5905 SERV1-1 Combination Min 0 128,965 0 0 0 190,7746 18-1 0,5905

18 0,5905 SERV1-1 Combination Min 0 128,965 0 0 0 190,7746 18-1 0,5905

18 0,5915 SERV1-1 Combination Min 0 136,111 0 0 0 190,6314 18-1 0,5915

18 0 SERV1-2 Combination Max 0 302,886 0 0 0 585,1297 18-1 0

18 0,5905 SERV1-2 Combination Max 0 331,881 0 0 0 414,1639 18-1 0,5905

18 0,5905 SERV1-2 Combination Max 0 331,881 0 0 0 414,1639 18-1 0,5905

18 0,5915 SERV1-2 Combination Max 0 331,911 0 0 0 413,832 18-1 0,5915

18 0 SERV1-2 Combination Min 0 114,204 0 0 0 270,0611 18-1 0

18 0,5905 SERV1-2 Combination Min 0 132,078 0 0 0 190,7746 18-1 0,5905

18 0,5905 SERV1-2 Combination Min 0 132,078 0 0 0 190,7746 18-1 0,5905

18 0,5915 SERV1-2 Combination Min 0 137,668 0 0 0 190,6314 18-1 0,5915

18 0 RESIST 1-1 M Combination Max 0 483,243 0 0 0 925,9438 18-1 0

18 0,5905 RESIST 1-1 M Combination Max 0 533,868 0 0 0 662,5633 18-1 0,5905

18 0,5905 RESIST 1-1 M Combination Max 0 533,868 0 0 0 662,5633 18-1 0,5905

18 0,5915 RESIST 1-1 M Combination Max 0 533,911 0 0 0 662,0294 18-1 0,5915

18 0 RESIST 1-1 M Combination Min 0 157,753 0 0 0 387,7612 18-1 0

18 0,5905 RESIST 1-1 M Combination Min 0 183,418 0 0 0 273,9195 18-1 0,5905

18 0,5905 RESIST 1-1 M Combination Min 0 183,418 0 0 0 273,9195 18-1 0,5905

18 0,5915 RESIST 1-1 M Combination Min 0 194,554 0 0 0 273,7138 18-1 0,5915

18 0 RESIST 1-2 M Combination Max 0 456,762 0 0 0 878,9531 18-1 0

18 0,5905 RESIST 1-2 M Combination Max 0 499,763 0 0 0 622,1834 18-1 0,5905

18 0,5905 RESIST 1-2 M Combination Max 0 499,763 0 0 0 622,1834 18-1 0,5905

18 0,5915 RESIST 1-2 M Combination Max 0 499,806 0 0 0 621,6836 18-1 0,5915

18 0 RESIST 1-2 M Combination Min 0 162,606 0 0 0 387,7612 18-1 0

18 0,5905 RESIST 1-2 M Combination Min 0 188,27 0 0 0 273,9195 18-1 0,5905

18 0,5905 RESIST 1-2 M Combination Min 0 188,27 0 0 0 273,9195 18-1 0,5905

18 0,5915 RESIST 1-2 M Combination Min 0 196,982 0 0 0 273,7138 18-1 0,5915

18 0 RESIST 1-1 V Combination Max 0 555,612 0 0 0 1054,362 18-1 0

18 0,5905 RESIST 1-1 V Combination Max 0 612,192 0 0 0 755,2993 18-1 0,5905

18 0,5905 RESIST 1-1 V Combination Max 0 612,192 0 0 0 755,2993 18-1 0,5905

18 0,5915 RESIST 1-1 V Combination Max 0 612,235 0 0 0 754,6871 18-1 0,5915

18 0 RESIST 1-1 V Combination Min 0 152,455 0 0 0 387,7612 18-1 0

18 0,5905 RESIST 1-1 V Combination Min 0 178,12 0 0 0 273,9195 18-1 0,5905

18 0,5905 RESIST 1-1 V Combination Min 0 178,12 0 0 0 273,9195 18-1 0,5905

18 0,5915 RESIST 1-1 V Combination Min 0 191,902 0 0 0 273,7138 18-1 0,5915

18 0 RESIST 1-2 V Combination Max 0 522,812 0 0 0 996,1585 18-1 0

18 0,5905 RESIST 1-2 V Combination Max 0 569,949 0 0 0 705,2842 18-1 0,5905

18 0,5905 RESIST 1-2 V Combination Max 0 569,949 0 0 0 705,2842 18-1 0,5905

18 0,5915 RESIST 1-2 V Combination Max 0 569,993 0 0 0 704,7142 18-1 0,5915

18 0 RESIST 1-2 V Combination Min 0 158,466 0 0 0 387,7612 18-1 0

18 0,5905 RESIST 1-2 V Combination Min 0 184,13 0 0 0 273,9195 18-1 0,5905

18 0,5905 RESIST 1-2 V Combination Min 0 184,13 0 0 0 273,9195 18-1 0,5905

18 0,5915 RESIST 1-2 V Combination Min 0 194,91 0 0 0 273,7138 18-1 0,5915

19 0 SERV1-1 Combination Max 0 353,787 0 0 0 439,7113 19-1 0

19 0,5905 SERV1-1 Combination Max 0 387,671 0 0 0 235,0086 19-1 0,5905

19 0,5905 SERV1-1 Combination Max 0 387,671 0 0 0 235,0086 19-1 0,5905

19 0,5915 SERV1-1 Combination Max 0 387,702 0 0 0 234,6209 19-1 0,5915

19 0 SERV1-1 Combination Min 0 136,111 0 0 0 190,6314 19-1 0

19 0,5905 SERV1-1 Combination Min 0 153,985 0 0 0 100,7721 19-1 0,5905

19 0,5905 SERV1-1 Combination Min 0 153,985 0 0 0 100,7721 19-1 0,5905

19 0,5915 SERV1-1 Combination Min 0 161,142 0 0 0 100,611 19-1 0,5915

19 0 SERV1-2 Combination Max 0 331,911 0 0 0 413,832 19-1 0

19 0,5905 SERV1-2 Combination Max 0 360,905 0 0 0 219,1497 19-1 0,5905

19 0,5905 SERV1-2 Combination Max 0 360,905 0 0 0 219,1497 19-1 0,5905

19 0,5915 SERV1-2 Combination Max 0 360,936 0 0 0 218,7888 19-1 0,5915

19 0 SERV1-2 Combination Min 0 137,668 0 0 0 190,6314 19-1 0

19 0,5905 SERV1-2 Combination Min 0 155,543 0 0 0 100,7721 19-1 0,5905

19 0,5905 SERV1-2 Combination Min 0 155,543 0 0 0 100,7721 19-1 0,5905

19 0,5915 SERV1-2 Combination Min 0 161,142 0 0 0 100,611 19-1 0,5915



19 0 RESIST 1-1 M Combination Max 0 533,911 0 0 0 662,0294 19-1 0

19 0,5905 RESIST 1-1 M Combination Max 0 584,535 0 0 0 353,966 19-1 0,5905

19 0,5905 RESIST 1-1 M Combination Max 0 584,535 0 0 0 353,966 19-1 0,5905

19 0,5915 RESIST 1-1 M Combination Max 0 584,579 0 0 0 353,3815 19-1 0,5915

19 0 RESIST 1-1 M Combination Min 0 194,554 0 0 0 273,7138 19-1 0

19 0,5905 RESIST 1-1 M Combination Min 0 220,218 0 0 0 144,6914 19-1 0,5905

19 0,5905 RESIST 1-1 M Combination Min 0 220,218 0 0 0 144,6914 19-1 0,5905

19 0,5915 RESIST 1-1 M Combination Min 0 231,373 0 0 0 144,4601 19-1 0,5915

19 0 RESIST 1-2 M Combination Max 0 499,806 0 0 0 621,6836 19-1 0

19 0,5905 RESIST 1-2 M Combination Max 0 542,807 0 0 0 329,2421 19-1 0,5905

19 0,5905 RESIST 1-2 M Combination Max 0 542,807 0 0 0 329,2421 19-1 0,5905

19 0,5915 RESIST 1-2 M Combination Max 0 542,851 0 0 0 328,6993 19-1 0,5915

19 0 RESIST 1-2 M Combination Min 0 196,982 0 0 0 273,7138 19-1 0

19 0,5905 RESIST 1-2 M Combination Min 0 222,646 0 0 0 144,6914 19-1 0,5905

19 0,5905 RESIST 1-2 M Combination Min 0 222,646 0 0 0 144,6914 19-1 0,5905

19 0,5915 RESIST 1-2 M Combination Min 0 231,373 0 0 0 144,4601 19-1 0,5915

19 0 RESIST 1-1 V Combination Max 0 612,235 0 0 0 754,6871 19-1 0

19 0,5905 RESIST 1-1 V Combination Max 0 668,815 0 0 0 403,902 19-1 0,5905

19 0,5905 RESIST 1-1 V Combination Max 0 668,815 0 0 0 403,902 19-1 0,5905

19 0,5915 RESIST 1-1 V Combination Max 0 668,859 0 0 0 403,2331 19-1 0,5915

19 0 RESIST 1-1 V Combination Min 0 191,902 0 0 0 273,7138 19-1 0

19 0,5905 RESIST 1-1 V Combination Min 0 217,567 0 0 0 144,6914 19-1 0,5905

19 0,5905 RESIST 1-1 V Combination Min 0 217,567 0 0 0 144,6914 19-1 0,5905

19 0,5915 RESIST 1-1 V Combination Min 0 231,373 0 0 0 144,4601 19-1 0,5915

19 0 RESIST 1-2 V Combination Max 0 569,993 0 0 0 704,7142 19-1 0

19 0,5905 RESIST 1-2 V Combination Max 0 617,13 0 0 0 373,2785 19-1 0,5905

19 0,5905 RESIST 1-2 V Combination Max 0 617,13 0 0 0 373,2785 19-1 0,5905

19 0,5915 RESIST 1-2 V Combination Max 0 617,174 0 0 0 372,6614 19-1 0,5915

19 0 RESIST 1-2 V Combination Min 0 194,91 0 0 0 273,7138 19-1 0

19 0,5905 RESIST 1-2 V Combination Min 0 220,575 0 0 0 144,6914 19-1 0,5905

19 0,5905 RESIST 1-2 V Combination Min 0 220,575 0 0 0 144,6914 19-1 0,5905

19 0,5915 RESIST 1-2 V Combination Min 0 231,373 0 0 0 144,4601 19-1 0,5915

20 0 SERV1-1 Combination Max 0 387,702 0 0 0 234,6209 20-1 0

20 0,5915 SERV1-1 Combination Max 0 421,643 0 0 0 1,114E-12 20-1 0,5915

20 0 SERV1-1 Combination Min 0 161,142 0 0 0 100,611 20-1 0

20 0,5915 SERV1-1 Combination Min 0 179,047 0 0 0 1,114E-12 20-1 0,5915

20 0 SERV1-2 Combination Max 0 360,936 0 0 0 218,7888 20-1 0

20 0,5915 SERV1-2 Combination Max 0 389,979 0 0 0 1,114E-12 20-1 0,5915

20 0 SERV1-2 Combination Min 0 161,142 0 0 0 100,611 20-1 0

20 0,5915 SERV1-2 Combination Min 0 179,047 0 0 0 1,114E-12 20-1 0,5915

20 0 RESIST 1-1 M Combination Max 0 584,579 0 0 0 353,3815 20-1 0

20 0,5915 RESIST 1-1 M Combination Max 0 635,289 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-1 M Combination Min 0 231,373 0 0 0 144,4601 20-1 0

20 0,5915 RESIST 1-1 M Combination Min 0 257,081 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-2 M Combination Max 0 542,851 0 0 0 328,6993 20-1 0

20 0,5915 RESIST 1-2 M Combination Max 0 585,924 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-2 M Combination Min 0 231,373 0 0 0 144,4601 20-1 0

20 0,5915 RESIST 1-2 M Combination Min 0 257,081 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-1 V Combination Max 0 668,859 0 0 0 403,2331 20-1 0

20 0,5915 RESIST 1-1 V Combination Max 0 725,534 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-1 V Combination Min 0 231,373 0 0 0 144,4601 20-1 0

20 0,5915 RESIST 1-1 V Combination Min 0 257,081 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-2 V Combination Max 0 617,174 0 0 0 372,6614 20-1 0

20 0,5915 RESIST 1-2 V Combination Max 0 664,391 0 0 0 1,648E-12 20-1 0,5915

20 0 RESIST 1-2 V Combination Min 0 231,373 0 0 0 144,4601 20-1 0

20 0,5915 RESIST 1-2 V Combination Min 0 257,081 0 0 0 1,648E-12 20-1 0,5915



 

ANEXO 4 

  



TABLE:  Joint Displacements

Joint OutputCase CaseType StepType U1 U2 U3 R1 R2 R3

Text Text Text Text m m m Radians Radians Radians

11 HL93 LinMoving Max 0 0,001022 0 0 0,00055 0,000059

11 HL93 LinMoving Min 0 0 -0,026687 0 -0,00055 -0,000059

11 DFL1 Combination Max 0 0,00054 -0,007851 0 0,000138 0,000015

11 DFL1 Combination Min 0 0,000284 -0,014523 0 -0,000138 -0,000015

11 DFL2 Combination Max 0 0,000562 -0,007851 0 0,000204 0,000022

11 DFL2 Combination Min 0 0,000284 -0,014122 0 -0,000204 -0,000022

11 DFL3 Combination 0 0,000687 -0,018981 0 -2,923E-16 -2,614E-17

ANEXO 4A - DEFLEXIONES VIGA EXTERNA



TABLE:  Joint Displacements

Joint OutputCase CaseType StepType U1 U2 U3 R1 R2 R3

Text Text Text Text m m m Radians Radians Radians

11 HL93 LinMoving Max 0 0 0 0 0,000487 0

11 HL93 LinMoving Min 0 0 -0,02493 0 -0,000487 0

11 DFL1 Combination Max 0 0 -0,007347 0 0,000122 0

11 DFL1 Combination Min 0 0 -0,013579 0 -0,000122 0

11 DFL2 Combination Max 0 0 -0,007347 0 0,000181 0

11 DFL2 Combination Min 0 0 -0,013175 0 -0,000181 0

11 DFL3 Combination 0 0 -0,016463 0 3,041E-17 0

ANEXO 4B - DEFLEXIONES VIGA INTERNA



 

ANEXO 5 

  



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 0 Diámetro de estribos

Cant= 0
Asv= 0.00 cm2 = 0.00 ft2 Área de acero transversal- Estribos

As-corte  = 0.0 cm2 = 0.00 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 0.00m = 0.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 0.01 cm2 = 0.00 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 324 kN = 72.88 kips Cortante ultimo actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00026

θ (29+3500Ɛs) = 29.9°

β = 4.0°
Vc= 806 KN = 181.60 kips

Vs= 0 KN = 0.00 kips

φVn1= 725 KN = 163.44 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 725 KN = 163.44 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -1



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 258 kN = 58.03 kips Cortante ultimo actuante en punto de estudio 

Mu= 166 kN-m = 122.66 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00059

θ (29+3500Ɛs) = 31.1°

β = 3.3°
Vc= 670 KN = 151.06 kips

Vs= 20 KN = 4.44 kips

φVn1= 621 KN = 139.94 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 621 KN = 139.94 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -2



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 218 kN = 48.98 kips Cortante ultimo actuante en punto de estudio 

Mu= 295 kN-m = 217.81 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00085

θ (29+3500Ɛs) = 32.0°

β = 2.9°
Vc= 591 KN = 133.07 kips

Vs= 20 KN = 4.44 kips

φVn1= 549 KN = 123.76 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 549 KN = 123.76 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -3



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 179 kN = 40.14 kips Cortante ultimo actuante en punto de estudio 

Mu= 388 kN-m = 286.33 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00103

θ (29+3500Ɛs) = 32.6°

β = 2.7°
Vc= 546 KN = 123.00 kips

Vs= 20 KN = 4.44 kips

φVn1= 509 KN = 114.69 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 509 KN = 114.69 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -4



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 14 kN = 3.21 kips Cortante ultimo actuante en punto de estudio 

Mu= 446 kN-m = 329.47 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00102

θ (29+3500Ɛs) = 32.6°

β = 2.7°
Vc= 546 KN = 123.08 kips

Vs= 20 KN = 4.44 kips

φVn1= 509 KN = 114.77 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 509 KN = 114.77 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -5



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 103 kN = 23.20 kips Cortante ultimo actuante en punto de estudio 

Mu= 472 kN-m = 348.68 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00116

θ (29+3500Ɛs) = 33.0°

β = 2.6°
Vc= 517 KN = 116.57 kips

Vs= 20 KN = 4.44 kips

φVn1= 483 KN = 108.91 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 483 KN = 108.91 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -6



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 67 kN = 15.17 kips Cortante ultimo actuante en punto de estudio 

Mu= 468 kN-m = 345.66 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00112

θ (29+3500Ɛs) = 32.9°

β = 2.6°
Vc= 525 KN = 118.40 kips

Vs= 20 KN = 4.44 kips

φVn1= 491 KN = 110.55 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 491 KN = 110.55 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -7



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 36 kN = 8.11 kips Cortante ultimo actuante en punto de estudio 

Mu= 437 kN-m = 322.34 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00102

θ (29+3500Ɛs) = 32.6°

β = 2.7°
Vc= 547 KN = 123.29 kips

Vs= 20 KN = 4.44 kips

φVn1= 510 KN = 114.96 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 510 KN = 114.96 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -8



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 8 kN = 1.85 kips Cortante ultimo actuante en punto de estudio 

Mu= 409 kN-m = 301.82 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00093

θ (29+3500Ɛs) = 32.3°

β = 2.8°
Vc= 568 KN = 127.96 kips

Vs= 20 KN = 4.44 kips

φVn1= 529 KN = 119.16 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 529 KN = 119.16 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -9



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 199 kN = 44.78 kips Cortante ultimo actuante en punto de estudio 

Mu= 91 kN-m = 67.42 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00037

θ (29+3500Ɛs) = 30.3°

β = 3.8°
Vc= 756 KN = 170.39 kips

Vs= 20 KN = 4.44 kips

φVn1= 698 KN = 157.34 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 698 KN = 157.34 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -10



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 239 kN = 53.67 kips Cortante ultimo actuante en punto de estudio 

Mu= 149 kN-m = 110.07 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00053

θ (29+3500Ɛs) = 30.9°

β = 3.4°
Vc= 690 KN = 155.47 kips

Vs= 20 KN = 4.44 kips

φVn1= 639 KN = 143.92 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 639 KN = 143.92 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -11



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 279 kN = 62.66 kips Cortante ultimo actuante en punto de estudio 

Mu= 216 kN-m = 159.74 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00072

θ (29+3500Ɛs) = 31.5°

β = 3.1°
Vc= 628 KN = 141.42 kips

Vs= 20 KN = 4.44 kips

φVn1= 583 KN = 131.28 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 583 KN = 131.28 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -12



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 318 kN = 71.52 kips Cortante ultimo actuante en punto de estudio 

Mu= 293 kN-m = 216.44 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00093

θ (29+3500Ɛs) = 32.2°

β = 2.8°
Vc= 570 KN = 128.49 kips

Vs= 20 KN = 4.44 kips

φVn1= 531 KN = 119.64 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 531 KN = 119.64 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -13



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 8
As- flexión = 40.8 cm2 = 6.32 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 356 kN = 80.08 kips Cortante ultimo actuante en punto de estudio 

Mu= 380 kN-m = 280.17 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00173

θ (29+3500Ɛs) = 35.1°

β = 2.1°
Vc= 421 KN = 94.78 kips

Vs= 20 KN = 4.44 kips

φVn1= 396 KN = 89.30 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 396 KN = 89.30 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -14



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 10
As- flexión = 51.0 cm2 = 7.91 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 428 kN = 96.21 kips Cortante ultimo actuante en punto de estudio 

Mu= 620 kN-m = 457.64 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00211

θ (29+3500Ɛs) = 36.4°

β = 1.9°
Vc= 374 KN = 84.33 kips

Vs= 20 KN = 4.44 kips

φVn1= 355 KN = 79.89 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 355 KN = 79.89 kips Mínimo entre Vn1 y Vn2

PTO -16 COMBINACION RESISTENCIA 1-1 PTO -16



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 8
As- flexión = 40.8 cm2 = 6.32 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 393 kN = 88.32 kips Cortante ultimo actuante en punto de estudio 

Mu= 479 kN-m = 353.23 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00211

θ (29+3500Ɛs) = 36.4°

β = 1.9°
Vc= 374 KN = 84.27 kips

Vs= 20 KN = 4.44 kips

φVn1= 354 KN = 79.84 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 354 KN = 79.84 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -15



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 5
As- flexión = 25.5 cm2 = 3.95 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 361 kN = 81.20 kips Cortante ultimo actuante en punto de estudio 

Mu= 311 kN-m = 229.78 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00240

θ (29+3500Ɛs) = 37.4°

β = 1.7°
Vc= 345 KN = 77.66 kips

Vs= 20 KN = 4.44 kips

φVn1= 328 KN = 73.89 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 328 KN = 73.89 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -18



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 5
As- flexión = 25.5 cm2 = 3.95 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 396 kN = 89.08 kips Cortante ultimo actuante en punto de estudio 

Mu= 454 kN-m = 335.19 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00325

θ (29+3500Ɛs) = 40.4°

β = 1.4°
Vc= 281 KN = 63.31 kips

Vs= 20 KN = 4.44 kips

φVn1= 271 KN = 60.98 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 271 KN = 60.98 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -17



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 10
As- flexión = 51.0 cm2 = 7.91 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 326 kN = 73.38 kips Cortante ultimo actuante en punto de estudio 

Mu= 208 kN-m = 153.45 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00089

θ (29+3500Ɛs) = 32.1°

β = 2.9°
Vc= 580 KN = 130.76 kips

Vs= 20 KN = 4.44 kips

φVn1= 540 KN = 121.68 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 540 KN = 121.68 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -19



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 291 kN = 65.43 kips Cortante ultimo actuante en punto de estudio 

Mu= 134 kN-m = 99.03 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00054

θ (29+3500Ɛs) = 30.9°

β = 3.4°
Vc= 687 KN = 154.74 kips

Vs= 20 KN = 4.44 kips

φVn1= 636 KN = 143.26 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 636 KN = 143.26 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -20



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 256 kN = 57.44 kips Cortante ultimo actuante en punto de estudio 

Mu= 70 kN-m = 51.62 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00037

θ (29+3500Ɛs) = 30.3°

β = 3.8°
Vc= 757 KN = 170.64 kips

Vs= 20 KN = 4.44 kips

φVn1= 699 KN = 157.57 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 699 KN = 157.57 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -21



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 219 kN = 49.26 kips Cortante ultimo actuante en punto de estudio 

Mu= 410 kN-m = 302.44 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00111

θ (29+3500Ɛs) = 32.9°

β = 2.6°
Vc= 527 KN = 118.83 kips

Vs= 20 KN = 4.44 kips

φVn1= 492 KN = 110.95 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 492 KN = 110.95 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -22



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 20000000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 184 kN = 41.27 kips Cortante ultimo actuante en punto de estudio 

Mu= 479 kN-m = 353.47 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0012

θ (29+3500Ɛs) = 33.3°

β = 2.5°
Vc= 501 KN = 112.92 kips

Vs= 20 KN = 4.44 kips

φVn1= 469 KN = 105.62 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 469 KN = 105.62 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -23



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 20000000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 149 kN = 33.49 kips Cortante ultimo actuante en punto de estudio 

Mu= 526 kN-m = 388.51 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0013

θ (29+3500Ɛs) = 33.6°

β = 2.4°
Vc= 486 KN = 109.53 kips

Vs= 20 KN = 4.44 kips

φVn1= 455 KN = 102.58 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 455 KN = 102.58 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -24



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 20000000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 118 kN = 26.47 kips Cortante ultimo actuante en punto de estudio 

Mu= 552 kN-m = 407.36 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0013

θ (29+3500Ɛs) = 33.7°

β = 2.4°
Vc= 480 KN = 108.21 kips

Vs= 20 KN = 4.44 kips

φVn1= 450 KN = 101.38 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 450 KN = 101.38 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -25



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 20000000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 1.80m = 5.9 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 20.23 cm2 = 3.14 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 89 kN = 20.00 kips Cortante ultimo actuante en punto de estudio 

Mu= 553 kN-m = 408.03 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0013

θ (29+3500Ɛs) = 33.6°

β = 2.4°
Vc= 484 KN = 109.08 kips

Vs= 20 KN = 4.44 kips

φVn1= 453 KN = 102.17 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 2041 KN = 458.9 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 453 KN = 102.17 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FEX COMBINACION RESISTENCIA 1-1 PTO -26



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 0 Diámetro de estribos

Cant= 0
Asv= 0.00 cm2 = 0.00 ft2 Área de acero transversal- Estribos

As-corte  = 0.0 cm2 = 0.00 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 0.00m = 0.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 0.03 cm2 = 0.00 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 569 kN = 127.95 kips Cortante ultimo actuante en punto de estudio 

Mu= 0 kN-m = 0.00 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00021

θ (29+3500Ɛs) = 29.8°

β = 4.1°
Vc= 1803 KN = 406.25 kips

Vs= 0 KN = 0.00 kips

φVn1= 1622 KN = 365.62 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1622 KN = 365.62 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -1



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 452 kN = 101.55 kips Cortante ultimo actuante en punto de estudio 

Mu= 291 kN-m = 214.97 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00048

θ (29+3500Ɛs) = 30.7°

β = 3.5°
Vc= 1543 KN = 347.67 kips

Vs= 20 KN = 4.44 kips

φVn1= 1406 KN = 316.89 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1406 KN = 316.89 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -2



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 386 kN = 86.74 kips Cortante ultimo actuante en punto de estudio 

Mu= 516 kN-m = 381.14 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00069

θ (29+3500Ɛs) = 31.4°

β = 3.2°
Vc= 1382 KN = 311.35 kips

Vs= 20 KN = 4.44 kips

φVn1= 1261 KN = 284.21 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1261 KN = 284.21 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -3



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 322 kN = 72.33 kips Cortante ultimo actuante en punto de estudio 

Mu= 678 kN-m = 500.25 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00083

θ (29+3500Ɛs) = 31.9°

β = 3.0°
Vc= 1289 KN = 290.51 kips

Vs= 20 KN = 4.44 kips

φVn1= 1178 KN = 265.45 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1178 KN = 265.45 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -4



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 260 kN = 58.41 kips Cortante ultimo actuante en punto de estudio 

Mu= 779 kN-m = 574.78 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00091

θ (29+3500Ɛs) = 32.2°

β = 2.8°
Vc= 1242 KN = 279.85 kips

Vs= 20 KN = 4.44 kips

φVn1= 1135 KN = 255.86 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1135 KN = 255.86 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -5



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 200 kN = 45.03 kips Cortante ultimo actuante en punto de estudio 

Mu= 823 kN-m = 607.65 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00094

θ (29+3500Ɛs) = 32.3°

β = 2.8°
Vc= 1229 KN = 276.87 kips

Vs= 20 KN = 4.44 kips

φVn1= 1123 KN = 253.18 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1123 KN = 253.18 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -6



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 143 kN = 32.25 kips Cortante ultimo actuante en punto de estudio 

Mu= 816 kN-m = 602.25 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00091

θ (29+3500Ɛs) = 32.2°

β = 2.9°
Vc= 1245 KN = 280.46 kips

Vs= 20 KN = 4.44 kips

φVn1= 1138 KN = 256.41 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1138 KN = 256.41 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -7



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 95 kN = 21.38 kips Cortante ultimo actuante en punto de estudio 

Mu= 762 kN-m = 562.44 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00083

θ (29+3500Ɛs) = 31.9°

β = 3.0°
Vc= 1287 KN = 290.13 kips

Vs= 20 KN = 4.44 kips

φVn1= 1176 KN = 265.11 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1176 KN = 265.11 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -8



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 54 kN = 12.15 kips Cortante ultimo actuante en punto de estudio 

Mu= 724 kN-m = 534.30 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00078

θ (29+3500Ɛs) = 31.7°

β = 3.0°
Vc= 1321 KN = 297.75 kips

Vs= 20 KN = 4.44 kips

φVn1= 1207 KN = 271.97 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1207 KN = 271.97 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -9



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 14 kN = 3.19 kips Cortante ultimo actuante en punto de estudio 

Mu= 249 kN-m = 183.91 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00027

θ (29+3500Ɛs) = 29.9°

β = 4.0°
Vc= 1744 KN = 393.10 kips

Vs= 20 KN = 4.44 kips

φVn1= 1588 KN = 357.79 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1588 KN = 357.79 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -10



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 409 kN = 91.91 kips Cortante ultimo actuante en punto de estudio 

Mu= 331 kN-m = 244.00 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00050

θ (29+3500Ɛs) = 30.8°

β = 3.5°
Vc= 1522 KN = 342.92 kips

Vs= 20 KN = 4.44 kips

φVn1= 1387 KN = 312.62 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1387 KN = 312.62 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -11



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 475 kN = 106.88 kips Cortante ultimo actuante en punto de estudio 

Mu= 423 kN-m = 312.03 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00062

θ (29+3500Ɛs) = 31.2°

β = 3.3°
Vc= 1427 KN = 321.59 kips

Vs= 20 KN = 4.44 kips

φVn1= 1302 KN = 293.42 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1302 KN = 293.42 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -12



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 540 kN = 121.32 kips Cortante ultimo actuante en punto de estudio 

Mu= 526 kN-m = 387.98 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00075

θ (29+3500Ɛs) = 31.6°

β = 3.1°
Vc= 1337 KN = 301.25 kips

Vs= 20 KN = 4.44 kips

φVn1= 1221 KN = 275.12 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1221 KN = 275.12 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -13



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 13
As- flexión = 66.3 cm2 = 10.28 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 601 kN = 135.16 kips Cortante ultimo actuante en punto de estudio 

Mu= 639 kN-m = 471.87 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00179

θ (29+3500Ɛs) = 35.3°

β = 2.0°
Vc= 893 KN = 201.16 kips

Vs= 20 KN = 4.44 kips

φVn1= 821 KN = 185.03 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 821 KN = 185.03 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -14



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 13
As- flexión = 66.3 cm2 = 10.28 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 660 kN = 148.36 kips Cortante ultimo actuante en punto de estudio 

Mu= 770 kN-m = 568.27 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00211

θ (29+3500Ɛs) = 36.4°

β = 1.9°
Vc= 810 KN = 182.59 kips

Vs= 20 KN = 4.44 kips

φVn1= 747 KN = 168.32 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 747 KN = 168.32 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -15



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 12
As- flexión = 61.2 cm2 = 9.49 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 716 kN = 160.87 kips Cortante ultimo actuante en punto de estudio 

Mu= 977 kN-m = 721.20 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00280

θ (29+3500Ɛs) = 38.8°

β = 1.5°
Vc= 675 KN = 152.05 kips

Vs= 20 KN = 4.44 kips

φVn1= 625 KN = 140.84 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 625 KN = 140.84 kips Mínimo entre Vn1 y Vn2

PTO -16 COMBINACION RESISTENCIA 1-1 PTO -16



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 6
As- flexión = 30.6 cm2 = 4.74 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 661 kN = 148.62 kips Cortante ultimo actuante en punto de estudio 

Mu= 724 kN-m = 534.61 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00437

θ (29+3500Ɛs) = 44.3°

β = 1.1°
Vc= 489 KN = 110.29 kips

Vs= 20 KN = 4.44 kips

φVn1= 458 KN = 103.26 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 458 KN = 103.26 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -17



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 6
As- flexión = 30.6 cm2 = 4.74 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 605 kN = 136.12 kips Cortante ultimo actuante en punto de estudio 

Mu= 509 kN-m = 375.95 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00330

θ (29+3500Ɛs) = 40.6°

β = 1.4°
Vc= 602 KN = 135.68 kips

Vs= 20 KN = 4.44 kips

φVn1= 560 KN = 126.10 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 560 KN = 126.10 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -18



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 13
As- flexión = 66.3 cm2 = 10.28 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 551 kN = 123.77 kips Cortante ultimo actuante en punto de estudio 

Mu= 365 kN-m = 269.24 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00118

θ (29+3500Ɛs) = 33.1°

β = 2.5°
Vc= 1111 KN = 250.26 kips

Vs= 20 KN = 4.44 kips

φVn1= 1017 KN = 229.23 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1017 KN = 229.23 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -19



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 13
As- flexión = 66.3 cm2 = 10.28 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 494 kN = 111.14 kips Cortante ultimo actuante en punto de estudio 

Mu= 271 kN-m = 200.19 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00094

θ (29+3500Ɛs) = 32.3°

β = 2.8°
Vc= 1227 KN = 276.49 kips

Vs= 20 KN = 4.44 kips

φVn1= 1122 KN = 252.83 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1122 KN = 252.83 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -20



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 437 kN = 98.30 kips Cortante ultimo actuante en punto de estudio 

Mu= 188 kN-m = 139.06 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00036

θ (29+3500Ɛs) = 30.3°

β = 3.8°
Vc= 1646 KN = 370.88 kips

Vs= 20 KN = 4.44 kips

φVn1= 1499 KN = 337.78 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1499 KN = 337.78 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -21



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 380 kN = 85.34 kips Cortante ultimo actuante en punto de estudio 

Mu= 732 kN-m = 540.36 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.00091

θ (29+3500Ɛs) = 32.2°

β = 2.9°
Vc= 1244 KN = 280.31 kips

Vs= 20 KN = 4.44 kips

φVn1= 1137 KN = 256.28 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1137 KN = 256.28 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -22



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 323 kN = 72.64 kips Cortante ultimo actuante en punto de estudio 

Mu= 841 kN-m = 620.92 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0010

θ (29+3500Ɛs) = 32.5°

β = 2.7°
Vc= 1194 KN = 269.15 kips

Vs= 20 KN = 4.44 kips

φVn1= 1093 KN = 246.23 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1093 KN = 246.23 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -23



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 268 kN = 60.35 kips Cortante ultimo actuante en punto de estudio 

Mu= 916 kN-m = 675.65 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0011

θ (29+3500Ɛs) = 32.7°

β = 2.7°
Vc= 1166 KN = 262.73 kips

Vs= 20 KN = 4.44 kips

φVn1= 1067 KN = 240.45 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1067 KN = 240.45 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -24



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 221 kN = 49.59 kips Cortante ultimo actuante en punto de estudio 

Mu= 954 kN-m = 704.15 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0011

θ (29+3500Ɛs) = 32.8°

β = 2.6°
Vc= 1155 KN = 260.30 kips

Vs= 20 KN = 4.44 kips

φVn1= 1057 KN = 238.26 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1057 KN = 238.26 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -25



Materiales

f'c= 14 Mpa = 292.6 kips/ft2

fy= 420 Mpa = 60.9 kips/ft2

Es= 200000 Mpa = 367.543 kips/ft2

Geometría viga

h= 0.46m = 1.5 ft Altura del elemento

b= 3.90m = 12.8 ft Base del elemento

de= 0.40m = 1.3 ft Altura efectiva -cetro de refuerzo

.90*de= 0.36m
0.72*h= 0.33m
dv= 0.36m = 1.2 ft Profundidad efectiva de cortante

Refuerzo a flexión

Var #= 1" Diámetro de refuerzo Horizontal

Asv= 5.1 cm2 Área de barra

Cant= 26
As- flexión = 132.6 cm2 = 20.55 ft2 Área total de refuerzo a flexión - Punto en estudio

Refuerzo a cortante

Estribos= 5/8" Diámetro de estribos

Cant= 2
Asv= 1.98 cm2 = 0.31 ft2 Área de acero transversal- Estribos

As-corte  = 4.0 cm2 = 0.61 ft2 Área total de refuerzo a flexión - Punto en estudio

S= 1.52m = 5.0 ft Separación entre estribos

Chequeo refuerzo mínimo a corte

5.8.2.5-1 AASTHO

Av= 43.83 cm2 = 6.79 ft2 No cumple efuerzo minimo

Resistencia a cortante -procedimiento general 5.8.3.4.2  AASTHO

Vu= 178 kN = 39.93 kips Cortante ultimo actuante en punto de estudio 

Mu= 954 kN-m = 704.16 kips Momento ultimo  actuante en punto de estudio 

Vr = φ Vn 5.8.2.1-2 AASTHO φ = 0.9

φVn= Menor valor entre :

φVn1 = Vc+Vs 5.8.3.3-1   AASTHO ; Vp=0 Resistencia a cortante 1

Vc= 5.8.3.3-3   AASTHO ; Vp=0

 Si cumple refuerzo mínimo

Si no cumple refuerzo mínimo

Ɛs = 0.0011

θ (29+3500Ɛs) = 32.7°

β = 2.7°
Vc= 1163 KN = 262.05 kips

Vs= 20 KN = 4.44 kips

φVn1= 1064 KN = 239.84 kips Resistencia a cortante 2

φVn2= 0.25*f'c*bv*dv = 4423 KN = 994.2 kips 5.8.3.3-2   AASTHO ; Vp=0 Resistencia a cortante 2

φVnd = 1064 KN = 239.84 kips Mínimo entre Vn1 y Vn2

CAPACIDAD A CORTANTE SECCION   φVn - FIN COMBINACION RESISTENCIA 1-1 PTO -26



 

ANEXO 6 

  



TABLE:  Element Forces - Frames

Frame Station OutputCase CaseType StepType P V2 V3 T M2 M3 FrameElem ElemStation

Text m Text Text Text KN KN KN KN-m KN-m KN-m Text m

1 0 LINEA LinStatic 0 -29,423 0 0 0 -5,684E-14 1-1 0

1 0,572 LINEA LinStatic 0 -23,972 0 0 0 15,2708 1-1 0,572

1 0 HL93 + LinMoving Max 0 28,046 0 0 0 0 1-1 0

1 0,572 HL93 + LinMoving Max 0 28,046 0 0 0 102,5358 1-1 0,572

1 0 HL93 + LinMoving Min 0 -200,956 0 0 0 0 1-1 0

1 0,572 HL93 + LinMoving Min 0 -158,582 0 0 0 -16,0422 1-1 0,572

1 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 0 1-1 0

1 0,572 TAMDEM + LinMoving Max 0 26,102 0 0 0 105,5616 1-1 0,572

1 0 TAMDEM + LinMoving Min 0 -202,803 0 0 0 0 1-1 0

1 0,572 TAMDEM + LinMoving Min 0 -166,84 0 0 0 -14,9305 1-1 0,572

1 0 HL93 - LinMoving Max 0 25,241 0 0 0 0 1-1 0

1 0,572 HL93 - LinMoving Max 0 25,241 0 0 0 94,18 1-1 0,572

1 0 HL93 - LinMoving Min 0 -184,786 0 0 0 0 1-1 0

1 0,572 HL93 - LinMoving Min 0 -145,949 0 0 0 -14,438 1-1 0,572

1 0 TAMDEM - LinMoving Max 0 23,513 0 0 0 0 1-1 0

1 0,572 TAMDEM - LinMoving Max 0 31,718 0 0 0 95,0909 1-1 0,572

1 0 TAMDEM - LinMoving Min 0 -182,687 0 0 0 0 1-1 0

1 0,572 TAMDEM - LinMoving Min 0 -150,291 0 0 0 -13,4495 1-1 0,572

1 0 SERV1-1 H+ Combination Max 0 -40,34 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H+ Combination Max 0 -27,67 0 0 0 138,0288 1-1 0,572

1 0 SERV1-1 H+ Combination Min 0 -269,341 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H+ Combination Min 0 -214,298 0 0 0 19,4508 1-1 0,572

1 0 SERV1-2 T+ Combination Max 0 -42,283 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2 T+ Combination Max 0 -29,614 0 0 0 141,0546 1-1 0,572

1 0 SERV1-2 T+ Combination Min 0 -271,189 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2 T+ Combination Min 0 -222,556 0 0 0 20,5625 1-1 0,572

1 0 RESIST1-2 T+ Combination Max 0 -40,66 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T+ Combination Max 0 -21,871 0 0 0 298,3292 1-1 0,572

1 0 RESIST1-2 T+ Combination Min 0 -573,438 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T+ Combination Min 0 -470,944 0 0 0 17,8839 1-1 0,572

1 0 SERV1-1 H- Combination Max 0 -43,144 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H- Combination Max 0 -30,475 0 0 0 129,673 1-1 0,572

1 0 SERV1-1 H- Combination Min 0 -253,172 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H- Combination Min 0 -201,665 0 0 0 21,055 1-1 0,572

1 0 SERV1-2  T- Combination Max 0 -44,872 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2  T- Combination Max 0 -23,998 0 0 0 130,584 1-1 0,572

1 0 SERV1-2  T- Combination Min 0 -251,073 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2  T- Combination Min 0 -206,007 0 0 0 22,0435 1-1 0,572

1 0 RESIST 1-1 H+ Combination Max 0 -36,136 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST 1-1 H+ Combination Max 0 -17,347 0 0 0 291,2867 1-1 0,572

1 0 RESIST 1-1 H+ Combination Min 0 -569,137 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST 1-1 H+ Combination Min 0 -451,723 0 0 0 15,2963 1-1 0,572

1 0 RESIST1-1 H- Combination Max 0 -42,664 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-1 H- Combination Max 0 -23,875 0 0 0 271,8386 1-1 0,572

1 0 RESIST1-1 H- Combination Min 0 -531,503 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-1 H- Combination Min 0 -422,321 0 0 0 19,0302 1-1 0,572

1 0 RESIST1-2 T- Combination Max 0 -46,686 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T- Combination Max 0 -8,8 0 0 0 273,9588 1-1 0,572

1 0 RESIST1-2 T- Combination Min 0 -526,618 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T- Combination Min 0 -432,427 0 0 0 21,3308 1-1 0,572

1 0 E-SERV1-1 Combination Max 0 -40,34 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-1 Combination Max 0 -27,67 0 0 0 138,0288 1-1 0,572

1 0 E-SERV1-1 Combination Min 0 -269,341 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-1 Combination Min 0 -214,298 0 0 0 19,4508 1-1 0,572

1 0 E-SERV1-2 Combination Max 0 -42,283 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-2 Combination Max 0 -23,998 0 0 0 141,0546 1-1 0,572

1 0 E-SERV1-2 Combination Min 0 -271,189 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-2 Combination Min 0 -222,556 0 0 0 20,5625 1-1 0,572

1 0 E-RESIST1-1 Combination Max 0 -36,136 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-1 Combination Max 0 -17,347 0 0 0 291,2867 1-1 0,572

1 0 E-RESIST1-1 Combination Min 0 -569,137 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-1 Combination Min 0 -451,723 0 0 0 15,2963 1-1 0,572

1 0 E-RESIST1-2 Combination Max 0 -40,66 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-2 Combination Max 0 -8,8 0 0 0 298,3292 1-1 0,572

ANEXO  6B - FUERZAS EN FRANJA INTERNA



1 0 E-RESIST1-2 Combination Min 0 -573,438 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-2 Combination Min 0 -470,944 0 0 0 17,8839 1-1 0,572

2 0 LINEA LinStatic 0 -23,972 0 0 0 15,2708 2-1 0

2 0,572 LINEA LinStatic 0 -18,52 0 0 0 27,4236 2-1 0,572

2 0 HL93 + LinMoving Max 0 28,046 0 0 0 102,5358 2-1 0

2 0,572 HL93 + LinMoving Max 0 38,476 0 0 0 181,2752 2-1 0,572

2 0 HL93 + LinMoving Min 0 -158,582 0 0 0 -16,0422 2-1 0

2 0,572 HL93 + LinMoving Min 0 -138,335 0 0 0 -32,0845 2-1 0,572

2 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 105,5616 2-1 0

2 0,572 TAMDEM + LinMoving Max 0 26,102 0 0 0 190,7537 2-1 0,572

2 0 TAMDEM + LinMoving Min 0 -166,84 0 0 0 -14,9305 2-1 0

2 0,572 TAMDEM + LinMoving Min 0 -149,219 0 0 0 -29,861 2-1 0,572

2 0 HL93 - LinMoving Max 0 25,241 0 0 0 94,18 2-1 0

2 0,572 HL93 - LinMoving Max 0 25,241 0 0 0 166,8379 2-1 0,572

2 0 HL93 - LinMoving Min 0 -145,949 0 0 0 -14,438 2-1 0

2 0,572 HL93 - LinMoving Min 0 -127,671 0 0 0 -28,876 2-1 0,572

2 0 TAMDEM - LinMoving Max 0 31,718 0 0 0 95,0909 2-1 0

2 0,572 TAMDEM - LinMoving Max 0 39,896 0 0 0 171,8329 2-1 0,572

2 0 TAMDEM - LinMoving Min 0 -150,291 0 0 0 -13,4495 2-1 0

2 0,572 TAMDEM - LinMoving Min 0 -134,418 0 0 0 -26,8991 2-1 0,572

2 0 SERV1-1 H+ Combination Max 0 -27,67 0 0 0 138,0288 2-1 0

2 0,572 SERV1-1 H+ Combination Max 0 -4,57 0 0 0 245,0141 2-1 0,572

2 0 SERV1-1 H+ Combination Min 0 -214,298 0 0 0 19,4508 2-1 0

2 0,572 SERV1-1 H+ Combination Min 0 -181,381 0 0 0 31,6544 2-1 0,572

2 0 SERV1-2 T+ Combination Max 0 -29,614 0 0 0 141,0546 2-1 0

2 0,572 SERV1-2 T+ Combination Max 0 -16,944 0 0 0 254,4926 2-1 0,572

2 0 SERV1-2 T+ Combination Min 0 -222,556 0 0 0 20,5625 2-1 0

2 0,572 SERV1-2 T+ Combination Min 0 -192,265 0 0 0 33,8779 2-1 0,572

2 0 RESIST1-2 T+ Combination Max 0 -21,871 0 0 0 298,3292 2-1 0

2 0,572 RESIST1-2 T+ Combination Max 0 -3,082 0 0 0 538,5013 2-1 0,572

2 0 RESIST1-2 T+ Combination Min 0 -470,944 0 0 0 17,8839 2-1 0

2 0,572 RESIST1-2 T+ Combination Min 0 -411,143 0 0 0 25,0207 2-1 0,572

2 0 SERV1-1 H- Combination Max 0 -30,475 0 0 0 129,673 2-1 0

2 0,572 SERV1-1 H- Combination Max 0 -17,805 0 0 0 230,5768 2-1 0,572

2 0 SERV1-1 H- Combination Min 0 -201,665 0 0 0 21,055 2-1 0

2 0,572 SERV1-1 H- Combination Min 0 -170,717 0 0 0 34,8629 2-1 0,572

2 0 SERV1-2  T- Combination Max 0 -23,998 0 0 0 130,584 2-1 0

2 0,572 SERV1-2  T- Combination Max 0 -3,15 0 0 0 235,5718 2-1 0,572

2 0 SERV1-2  T- Combination Min 0 -206,007 0 0 0 22,0435 2-1 0

2 0,572 SERV1-2  T- Combination Min 0 -177,464 0 0 0 36,8399 2-1 0,572

2 0 RESIST 1-1 H+ Combination Max 0 -17,347 0 0 0 291,2867 2-1 0

2 0,572 RESIST 1-1 H+ Combination Max 0 25,717 0 0 0 516,44 2-1 0,572

2 0 RESIST 1-1 H+ Combination Min 0 -451,723 0 0 0 15,2963 2-1 0

2 0,572 RESIST 1-1 H+ Combination Min 0 -385,81 0 0 0 19,8455 2-1 0,572

2 0 RESIST1-1 H- Combination Max 0 -23,875 0 0 0 271,8386 2-1 0

2 0,572 RESIST1-1 H- Combination Max 0 -5,086 0 0 0 482,8374 2-1 0,572

2 0 RESIST1-1 H- Combination Min 0 -422,321 0 0 0 19,0302 2-1 0

2 0,572 RESIST1-1 H- Combination Min 0 -360,99 0 0 0 27,3131 2-1 0,572

2 0 RESIST1-2 T- Combination Max 0 -8,8 0 0 0 273,9588 2-1 0

2 0,572 RESIST1-2 T- Combination Max 0 29,023 0 0 0 494,463 2-1 0,572

2 0 RESIST1-2 T- Combination Min 0 -432,427 0 0 0 21,3308 2-1 0

2 0,572 RESIST1-2 T- Combination Min 0 -376,694 0 0 0 31,9145 2-1 0,572

2 0 E-SERV1-1 Combination Max 0 -27,67 0 0 0 138,0288 2-1 0

2 0,572 E-SERV1-1 Combination Max 0 -4,57 0 0 0 245,0141 2-1 0,572

2 0 E-SERV1-1 Combination Min 0 -214,298 0 0 0 19,4508 2-1 0

2 0,572 E-SERV1-1 Combination Min 0 -181,381 0 0 0 31,6544 2-1 0,572

2 0 E-SERV1-2 Combination Max 0 -23,998 0 0 0 141,0546 2-1 0

2 0,572 E-SERV1-2 Combination Max 0 -3,15 0 0 0 254,4926 2-1 0,572

2 0 E-SERV1-2 Combination Min 0 -222,556 0 0 0 20,5625 2-1 0

2 0,572 E-SERV1-2 Combination Min 0 -192,265 0 0 0 33,8779 2-1 0,572

2 0 E-RESIST1-1 Combination Max 0 -17,347 0 0 0 291,2867 2-1 0

2 0,572 E-RESIST1-1 Combination Max 0 25,717 0 0 0 516,44 2-1 0,572

2 0 E-RESIST1-1 Combination Min 0 -451,723 0 0 0 15,2963 2-1 0

2 0,572 E-RESIST1-1 Combination Min 0 -385,81 0 0 0 19,8455 2-1 0,572

2 0 E-RESIST1-2 Combination Max 0 -8,8 0 0 0 298,3292 2-1 0

2 0,572 E-RESIST1-2 Combination Max 0 29,023 0 0 0 538,5013 2-1 0,572

2 0 E-RESIST1-2 Combination Min 0 -470,944 0 0 0 17,8839 2-1 0

2 0,572 E-RESIST1-2 Combination Min 0 -411,143 0 0 0 25,0207 2-1 0,572



3 0 LINEA LinStatic 0 -18,52 0 0 0 27,4236 3-1 0

3 0,572 LINEA LinStatic 0 -13,069 0 0 0 36,4582 3-1 0,572

3 0 HL93 + LinMoving Max 0 38,476 0 0 0 181,2752 3-1 0

3 0,572 HL93 + LinMoving Max 0 52,007 0 0 0 237,2403 3-1 0,572

3 0 HL93 + LinMoving Min 0 -138,335 0 0 0 -32,0845 3-1 0

3 0,572 HL93 + LinMoving Min 0 -118,885 0 0 0 -48,1267 3-1 0,572

3 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 190,7537 3-1 0

3 0,572 TAMDEM + LinMoving Max 0 35,07 0 0 0 255,9492 3-1 0,572

3 0 TAMDEM + LinMoving Min 0 -149,219 0 0 0 -29,861 3-1 0

3 0,572 TAMDEM + LinMoving Min 0 -131,973 0 0 0 -44,7914 3-1 0,572

3 0 HL93 - LinMoving Max 0 25,241 0 0 0 166,8379 3-1 0

3 0,572 HL93 - LinMoving Max 0 33,923 0 0 0 218,9555 3-1 0,572

3 0 HL93 - LinMoving Min 0 -127,671 0 0 0 -28,876 3-1 0

3 0,572 HL93 - LinMoving Min 0 -109,974 0 0 0 -43,314 3-1 0,572

3 0 TAMDEM - LinMoving Max 0 39,896 0 0 0 171,8329 3-1 0

3 0,572 TAMDEM - LinMoving Max 0 55,104 0 0 0 230,5616 3-1 0,572

3 0 TAMDEM - LinMoving Min 0 -134,418 0 0 0 -26,8991 3-1 0

3 0,572 TAMDEM - LinMoving Min 0 -118,882 0 0 0 -40,3486 3-1 0,572

3 0 SERV1-1 H+ Combination Max 0 -4,57 0 0 0 245,0141 3-1 0

3 0,572 SERV1-1 H+ Combination Max 0 21,63 0 0 0 321,978 3-1 0,572

3 0 SERV1-1 H+ Combination Min 0 -181,381 0 0 0 31,6544 3-1 0

3 0,572 SERV1-1 H+ Combination Min 0 -149,261 0 0 0 36,611 3-1 0,572

3 0 SERV1-2 T+ Combination Max 0 -16,944 0 0 0 254,4926 3-1 0

3 0,572 SERV1-2 T+ Combination Max 0 4,693 0 0 0 340,6868 3-1 0,572

3 0 SERV1-2 T+ Combination Min 0 -192,265 0 0 0 33,8779 3-1 0

3 0,572 SERV1-2 T+ Combination Min 0 -162,349 0 0 0 39,9462 3-1 0,572

3 0 RESIST1-2 T+ Combination Max 0 -3,082 0 0 0 538,5013 3-1 0

3 0,572 RESIST1-2 T+ Combination Max 0 36,578 0 0 0 721,384 3-1 0,572

3 0 RESIST1-2 T+ Combination Min 0 -411,143 0 0 0 25,0207 3-1 0

3 0,572 RESIST1-2 T+ Combination Min 0 -352,213 0 0 0 21,4103 3-1 0,572

3 0 SERV1-1 H- Combination Max 0 -17,805 0 0 0 230,5768 3-1 0

3 0,572 SERV1-1 H- Combination Max 0 3,547 0 0 0 303,6932 3-1 0,572

3 0 SERV1-1 H- Combination Min 0 -170,717 0 0 0 34,8629 3-1 0

3 0,572 SERV1-1 H- Combination Min 0 -140,35 0 0 0 41,4236 3-1 0,572

3 0 SERV1-2  T- Combination Max 0 -3,15 0 0 0 235,5718 3-1 0

3 0,572 SERV1-2  T- Combination Max 0 24,728 0 0 0 315,2993 3-1 0,572

3 0 SERV1-2  T- Combination Min 0 -177,464 0 0 0 36,8399 3-1 0

3 0,572 SERV1-2  T- Combination Min 0 -149,259 0 0 0 44,3891 3-1 0,572

3 0 RESIST 1-1 H+ Combination Max 0 25,717 0 0 0 516,44 3-1 0

3 0,572 RESIST 1-1 H+ Combination Max 0 75,999 0 0 0 677,8392 3-1 0,572

3 0 RESIST 1-1 H+ Combination Min 0 -385,81 0 0 0 19,8455 3-1 0

3 0,572 RESIST 1-1 H+ Combination Min 0 -321,751 0 0 0 13,6474 3-1 0,572

3 0 RESIST1-1 H- Combination Max 0 -5,086 0 0 0 482,8374 3-1 0

3 0,572 RESIST1-1 H- Combination Max 0 33,909 0 0 0 635,2813 3-1 0,572

3 0 RESIST1-1 H- Combination Min 0 -360,99 0 0 0 27,3131 3-1 0

3 0,572 RESIST1-1 H- Combination Min 0 -301,01 0 0 0 24,8489 3-1 0,572

3 0 RESIST1-2 T- Combination Max 0 29,023 0 0 0 494,463 3-1 0

3 0,572 RESIST1-2 T- Combination Max 0 83,208 0 0 0 662,2944 3-1 0,572

3 0 RESIST1-2 T- Combination Min 0 -376,694 0 0 0 31,9145 3-1 0

3 0,572 RESIST1-2 T- Combination Min 0 -321,745 0 0 0 31,751 3-1 0,572

3 0 E-SERV1-1 Combination Max 0 -4,57 0 0 0 245,0141 3-1 0

3 0,572 E-SERV1-1 Combination Max 0 21,63 0 0 0 321,978 3-1 0,572

3 0 E-SERV1-1 Combination Min 0 -181,381 0 0 0 31,6544 3-1 0

3 0,572 E-SERV1-1 Combination Min 0 -149,261 0 0 0 36,611 3-1 0,572

3 0 E-SERV1-2 Combination Max 0 -3,15 0 0 0 254,4926 3-1 0

3 0,572 E-SERV1-2 Combination Max 0 24,728 0 0 0 340,6868 3-1 0,572

3 0 E-SERV1-2 Combination Min 0 -192,265 0 0 0 33,8779 3-1 0

3 0,572 E-SERV1-2 Combination Min 0 -162,349 0 0 0 39,9462 3-1 0,572

3 0 E-RESIST1-1 Combination Max 0 25,717 0 0 0 516,44 3-1 0

3 0,572 E-RESIST1-1 Combination Max 0 75,999 0 0 0 677,8392 3-1 0,572

3 0 E-RESIST1-1 Combination Min 0 -385,81 0 0 0 19,8455 3-1 0

3 0,572 E-RESIST1-1 Combination Min 0 -321,751 0 0 0 13,6474 3-1 0,572

3 0 E-RESIST1-2 Combination Max 0 29,023 0 0 0 538,5013 3-1 0

3 0,572 E-RESIST1-2 Combination Max 0 83,208 0 0 0 721,384 3-1 0,572

3 0 E-RESIST1-2 Combination Min 0 -411,143 0 0 0 25,0207 3-1 0

3 0,572 E-RESIST1-2 Combination Min 0 -352,213 0 0 0 21,4103 3-1 0,572

4 0 LINEA LinStatic 0 -13,069 0 0 0 36,4582 4-1 0

4 0,572 LINEA LinStatic 0 -7,618 0 0 0 42,3749 4-1 0,572



4 0 HL93 + LinMoving Max 0 52,007 0 0 0 237,2403 4-1 0

4 0,572 HL93 + LinMoving Max 0 64,645 0 0 0 271,8658 4-1 0,572

4 0 HL93 + LinMoving Min 0 -118,885 0 0 0 -48,1267 4-1 0

4 0,572 HL93 + LinMoving Min 0 -100,349 0 0 0 -64,1689 4-1 0,572

4 0 TAMDEM + LinMoving Max 0 35,07 0 0 0 255,9492 4-1 0

4 0,572 TAMDEM + LinMoving Max 0 53,003 0 0 0 301,8424 4-1 0,572

4 0 TAMDEM + LinMoving Min 0 -131,973 0 0 0 -44,7914 4-1 0

4 0,572 TAMDEM + LinMoving Min 0 -115,192 0 0 0 -59,7219 4-1 0,572

4 0 HL93 - LinMoving Max 0 33,923 0 0 0 218,9555 4-1 0

4 0,572 HL93 - LinMoving Max 0 44,64 0 0 0 251,4913 4-1 0,572

4 0 HL93 - LinMoving Min 0 -109,974 0 0 0 -43,314 4-1 0

4 0,572 HL93 - LinMoving Min 0 -92,981 0 0 0 -57,752 4-1 0,572

4 0 TAMDEM - LinMoving Max 0 55,104 0 0 0 230,5616 4-1 0

4 0,572 TAMDEM - LinMoving Max 0 71,258 0 0 0 271,9027 4-1 0,572

4 0 TAMDEM - LinMoving Min 0 -118,882 0 0 0 -40,3486 4-1 0

4 0,572 TAMDEM - LinMoving Min 0 -103,766 0 0 0 -53,7981 4-1 0,572

4 0 SERV1-1 H+ Combination Max 0 21,63 0 0 0 321,978 4-1 0

4 0,572 SERV1-1 H+ Combination Max 0 46,938 0 0 0 370,3551 4-1 0,572

4 0 SERV1-1 H+ Combination Min 0 -149,261 0 0 0 36,611 4-1 0

4 0,572 SERV1-1 H+ Combination Min 0 -118,055 0 0 0 34,3204 4-1 0,572

4 0 SERV1-2 T+ Combination Max 0 4,693 0 0 0 340,6868 4-1 0

4 0,572 SERV1-2 T+ Combination Max 0 35,296 0 0 0 400,3318 4-1 0,572

4 0 SERV1-2 T+ Combination Min 0 -162,349 0 0 0 39,9462 4-1 0

4 0,572 SERV1-2 T+ Combination Min 0 -132,899 0 0 0 38,7674 4-1 0,572

4 0 RESIST1-2 T+ Combination Max 0 36,578 0 0 0 721,384 4-1 0

4 0,572 RESIST1-2 T+ Combination Max 0 97,106 0 0 0 848,5937 4-1 0,572

4 0 RESIST1-2 T+ Combination Min 0 -352,213 0 0 0 21,4103 4-1 0

4 0,572 RESIST1-2 T+ Combination Min 0 -294,368 0 0 0 7,0527 4-1 0,572

4 0 SERV1-1 H- Combination Max 0 3,547 0 0 0 303,6932 4-1 0

4 0,572 SERV1-1 H- Combination Max 0 26,934 0 0 0 349,9806 4-1 0,572

4 0 SERV1-1 H- Combination Min 0 -140,35 0 0 0 41,4236 4-1 0

4 0,572 SERV1-1 H- Combination Min 0 -110,688 0 0 0 40,7373 4-1 0,572

4 0 SERV1-2  T- Combination Max 0 24,728 0 0 0 315,2993 4-1 0

4 0,572 SERV1-2  T- Combination Max 0 53,552 0 0 0 370,392 4-1 0,572

4 0 SERV1-2  T- Combination Min 0 -149,259 0 0 0 44,3891 4-1 0

4 0,572 SERV1-2  T- Combination Min 0 -121,473 0 0 0 44,6912 4-1 0,572

4 0 RESIST 1-1 H+ Combination Max 0 75,999 0 0 0 677,8392 4-1 0

4 0,572 RESIST 1-1 H+ Combination Max 0 124,203 0 0 0 778,823 4-1 0,572

4 0 RESIST 1-1 H+ Combination Min 0 -321,751 0 0 0 13,6474 4-1 0

4 0,572 RESIST 1-1 H+ Combination Min 0 -259,82 0 0 0 -3,2978 4-1 0,572

4 0 RESIST1-1 H- Combination Max 0 33,909 0 0 0 635,2813 4-1 0

4 0,572 RESIST1-1 H- Combination Max 0 77,643 0 0 0 731,4013 4-1 0,572

4 0 RESIST1-1 H- Combination Min 0 -301,01 0 0 0 24,8489 4-1 0

4 0,572 RESIST1-1 H- Combination Min 0 -242,672 0 0 0 11,6376 4-1 0,572

4 0 RESIST1-2 T- Combination Max 0 83,208 0 0 0 662,2944 4-1 0

4 0,572 RESIST1-2 T- Combination Max 0 139,596 0 0 0 778,909 4-1 0,572

4 0 RESIST1-2 T- Combination Min 0 -321,745 0 0 0 31,751 4-1 0

4 0,572 RESIST1-2 T- Combination Min 0 -267,774 0 0 0 20,8403 4-1 0,572

4 0 E-SERV1-1 Combination Max 0 21,63 0 0 0 321,978 4-1 0

4 0,572 E-SERV1-1 Combination Max 0 46,938 0 0 0 370,3551 4-1 0,572

4 0 E-SERV1-1 Combination Min 0 -149,261 0 0 0 36,611 4-1 0

4 0,572 E-SERV1-1 Combination Min 0 -118,055 0 0 0 34,3204 4-1 0,572

4 0 E-SERV1-2 Combination Max 0 24,728 0 0 0 340,6868 4-1 0

4 0,572 E-SERV1-2 Combination Max 0 53,552 0 0 0 400,3318 4-1 0,572

4 0 E-SERV1-2 Combination Min 0 -162,349 0 0 0 39,9462 4-1 0

4 0,572 E-SERV1-2 Combination Min 0 -132,899 0 0 0 38,7674 4-1 0,572

4 0 E-RESIST1-1 Combination Max 0 75,999 0 0 0 677,8392 4-1 0

4 0,572 E-RESIST1-1 Combination Max 0 124,203 0 0 0 778,823 4-1 0,572

4 0 E-RESIST1-1 Combination Min 0 -321,751 0 0 0 13,6474 4-1 0

4 0,572 E-RESIST1-1 Combination Min 0 -259,82 0 0 0 -3,2978 4-1 0,572

4 0 E-RESIST1-2 Combination Max 0 83,208 0 0 0 721,384 4-1 0

4 0,572 E-RESIST1-2 Combination Max 0 139,596 0 0 0 848,5937 4-1 0,572

4 0 E-RESIST1-2 Combination Min 0 -352,213 0 0 0 21,4103 4-1 0

4 0,572 E-RESIST1-2 Combination Min 0 -294,368 0 0 0 7,0527 4-1 0,572

5 0 LINEA LinStatic 0 -7,618 0 0 0 42,3749 5-1 0

5 0,572 LINEA LinStatic 0 -2,167 0 0 0 45,1734 5-1 0,572

5 0 HL93 + LinMoving Max 0 64,645 0 0 0 271,8658 5-1 0

5 0,572 HL93 + LinMoving Max 0 76,402 0 0 0 286,8556 5-1 0,572



5 0 HL93 + LinMoving Min 0 -100,349 0 0 0 -64,1689 5-1 0

5 0,572 HL93 + LinMoving Min 0 -82,846 0 0 0 -80,2112 5-1 0,572

5 0 TAMDEM + LinMoving Max 0 53,003 0 0 0 301,8424 5-1 0

5 0,572 TAMDEM + LinMoving Max 0 70,666 0 0 0 329,3386 5-1 0,572

5 0 TAMDEM + LinMoving Min 0 -115,192 0 0 0 -59,7219 5-1 0

5 0,572 TAMDEM + LinMoving Min 0 -98,97 0 0 0 -74,6524 5-1 0,572

5 0 HL93 - LinMoving Max 0 44,64 0 0 0 251,4913 5-1 0

5 0,572 HL93 - LinMoving Max 0 54,998 0 0 0 265,7986 5-1 0,572

5 0 HL93 - LinMoving Min 0 -92,981 0 0 0 -57,752 5-1 0

5 0,572 HL93 - LinMoving Min 0 -76,82 0 0 0 -72,19 5-1 0,572

5 0 TAMDEM - LinMoving Max 0 71,258 0 0 0 271,9027 5-1 0

5 0,572 TAMDEM - LinMoving Max 0 87,17 0 0 0 296,6715 5-1 0,572

5 0 TAMDEM - LinMoving Min 0 -103,766 0 0 0 -53,7981 5-1 0

5 0,572 TAMDEM - LinMoving Min 0 -89,153 0 0 0 -67,2476 5-1 0,572

5 0 SERV1-1 H+ Combination Max 0 46,938 0 0 0 370,3551 5-1 0

5 0,572 SERV1-1 H+ Combination Max 0 71,366 0 0 0 391,8495 5-1 0,572

5 0 SERV1-1 H+ Combination Min 0 -118,055 0 0 0 34,3204 5-1 0

5 0,572 SERV1-1 H+ Combination Min 0 -87,882 0 0 0 24,7827 5-1 0,572

5 0 SERV1-2 T+ Combination Max 0 35,296 0 0 0 400,3318 5-1 0

5 0,572 SERV1-2 T+ Combination Max 0 65,629 0 0 0 434,3324 5-1 0,572

5 0 SERV1-2 T+ Combination Min 0 -132,899 0 0 0 38,7674 5-1 0

5 0,572 SERV1-2 T+ Combination Min 0 -104,006 0 0 0 30,3414 5-1 0,572

5 0 RESIST1-2 T+ Combination Max 0 97,106 0 0 0 848,5937 5-1 0

5 0,572 RESIST1-2 T+ Combination Max 0 157,006 0 0 0 922,2368 5-1 0,572

5 0 RESIST1-2 T+ Combination Min 0 -294,368 0 0 0 7,0527 5-1 0

5 0,572 RESIST1-2 T+ Combination Min 0 -237,821 0 0 0 -18,0521 5-1 0,572

5 0 SERV1-1 H- Combination Max 0 26,934 0 0 0 349,9806 5-1 0

5 0,572 SERV1-1 H- Combination Max 0 49,962 0 0 0 370,7924 5-1 0,572

5 0 SERV1-1 H- Combination Min 0 -110,688 0 0 0 40,7373 5-1 0

5 0,572 SERV1-1 H- Combination Min 0 -81,856 0 0 0 32,8038 5-1 0,572

5 0 SERV1-2  T- Combination Max 0 53,552 0 0 0 370,392 5-1 0

5 0,572 SERV1-2  T- Combination Max 0 82,133 0 0 0 401,6653 5-1 0,572

5 0 SERV1-2  T- Combination Min 0 -121,473 0 0 0 44,6912 5-1 0

5 0,572 SERV1-2  T- Combination Min 0 -94,19 0 0 0 37,7462 5-1 0,572

5 0 RESIST 1-1 H+ Combination Max 0 124,203 0 0 0 778,823 5-1 0

5 0,572 RESIST 1-1 H+ Combination Max 0 170,357 0 0 0 823,3579 5-1 0,572

5 0 RESIST 1-1 H+ Combination Min 0 -259,82 0 0 0 -3,2978 5-1 0

5 0,572 RESIST 1-1 H+ Combination Min 0 -200,292 0 0 0 -30,9901 5-1 0,572

5 0 RESIST1-1 H- Combination Max 0 77,643 0 0 0 731,4013 5-1 0

5 0,572 RESIST1-1 H- Combination Max 0 120,539 0 0 0 774,3476 5-1 0,572

5 0 RESIST1-1 H- Combination Min 0 -242,672 0 0 0 11,6376 5-1 0

5 0,572 RESIST1-1 H- Combination Min 0 -186,267 0 0 0 -12,321 5-1 0,572

5 0 RESIST1-2 T- Combination Max 0 139,596 0 0 0 778,909 5-1 0

5 0,572 RESIST1-2 T- Combination Max 0 195,419 0 0 0 846,2042 5-1 0,572

5 0 RESIST1-2 T- Combination Min 0 -267,774 0 0 0 20,8403 5-1 0

5 0,572 RESIST1-2 T- Combination Min 0 -214,973 0 0 0 -0,8175 5-1 0,572

5 0 E-SERV1-1 Combination Max 0 46,938 0 0 0 370,3551 5-1 0

5 0,572 E-SERV1-1 Combination Max 0 71,366 0 0 0 391,8495 5-1 0,572

5 0 E-SERV1-1 Combination Min 0 -118,055 0 0 0 34,3204 5-1 0

5 0,572 E-SERV1-1 Combination Min 0 -87,882 0 0 0 24,7827 5-1 0,572

5 0 E-SERV1-2 Combination Max 0 53,552 0 0 0 400,3318 5-1 0

5 0,572 E-SERV1-2 Combination Max 0 82,133 0 0 0 434,3324 5-1 0,572

5 0 E-SERV1-2 Combination Min 0 -132,899 0 0 0 38,7674 5-1 0

5 0,572 E-SERV1-2 Combination Min 0 -104,006 0 0 0 30,3414 5-1 0,572

5 0 E-RESIST1-1 Combination Max 0 124,203 0 0 0 778,823 5-1 0

5 0,572 E-RESIST1-1 Combination Max 0 170,357 0 0 0 823,3579 5-1 0,572

5 0 E-RESIST1-1 Combination Min 0 -259,82 0 0 0 -3,2978 5-1 0

5 0,572 E-RESIST1-1 Combination Min 0 -200,292 0 0 0 -30,9901 5-1 0,572

5 0 E-RESIST1-2 Combination Max 0 139,596 0 0 0 848,5937 5-1 0

5 0,572 E-RESIST1-2 Combination Max 0 195,419 0 0 0 922,2368 5-1 0,572

5 0 E-RESIST1-2 Combination Min 0 -294,368 0 0 0 7,0527 5-1 0

5 0,572 E-RESIST1-2 Combination Min 0 -237,821 0 0 0 -18,0521 5-1 0,572

6 0 LINEA LinStatic 0 -2,167 0 0 0 45,1734 6-1 0

6 0,572 LINEA LinStatic 0 3,284 0 0 0 44,8539 6-1 0,572

6 0 HL93 + LinMoving Max 0 76,402 0 0 0 286,8556 6-1 0

6 0,572 HL93 + LinMoving Max 0 87,291 0 0 0 284,1838 6-1 0,572

6 0 HL93 + LinMoving Min 0 -82,846 0 0 0 -80,2112 6-1 0

6 0,572 HL93 + LinMoving Min 0 -66,493 0 0 0 -96,2534 6-1 0,572



6 0 TAMDEM + LinMoving Max 0 70,666 0 0 0 329,3386 6-1 0

6 0,572 TAMDEM + LinMoving Max 0 87,968 0 0 0 339,553 6-1 0,572

6 0 TAMDEM + LinMoving Min 0 -98,97 0 0 0 -74,6524 6-1 0

6 0,572 TAMDEM + LinMoving Min 0 -83,397 0 0 0 -89,5829 6-1 0,572

6 0 HL93 - LinMoving Max 0 54,998 0 0 0 265,7986 6-1 0

6 0,572 HL93 - LinMoving Max 0 64,956 0 0 0 263,5171 6-1 0,572

6 0 HL93 - LinMoving Min 0 -76,82 0 0 0 -72,19 6-1 0

6 0,572 HL93 - LinMoving Min 0 -62,24 0 0 0 -86,628 6-1 0,572

6 0 TAMDEM - LinMoving Max 0 87,17 0 0 0 296,6715 6-1 0

6 0,572 TAMDEM - LinMoving Max 0 102,755 0 0 0 305,8728 6-1 0,572

6 0 TAMDEM - LinMoving Min 0 -89,153 0 0 0 -67,2476 6-1 0

6 0,572 TAMDEM - LinMoving Min 0 -75,125 0 0 0 -80,6972 6-1 0,572

6 0 SERV1-1 H+ Combination Max 0 71,366 0 0 0 391,8495 6-1 0

6 0,572 SERV1-1 H+ Combination Max 0 94,925 0 0 0 388,435 6-1 0,572

6 0 SERV1-1 H+ Combination Min 0 -87,882 0 0 0 24,7827 6-1 0

6 0,572 SERV1-1 H+ Combination Min 0 -58,86 0 0 0 7,9978 6-1 0,572

6 0 SERV1-2 T+ Combination Max 0 65,629 0 0 0 434,3324 6-1 0

6 0,572 SERV1-2 T+ Combination Max 0 95,601 0 0 0 443,8042 6-1 0,572

6 0 SERV1-2 T+ Combination Min 0 -104,006 0 0 0 30,3414 6-1 0

6 0,572 SERV1-2 T+ Combination Min 0 -75,764 0 0 0 14,6683 6-1 0,572

6 0 RESIST1-2 T+ Combination Max 0 157,006 0 0 0 922,2368 6-1 0

6 0,572 RESIST1-2 T+ Combination Max 0 216,064 0 0 0 944,9097 6-1 0,572

6 0 RESIST1-2 T+ Combination Min 0 -237,821 0 0 0 -18,0521 6-1 0

6 0,572 RESIST1-2 T+ Combination Min 0 -182,788 0 0 0 -53,9041 6-1 0,572

6 0 SERV1-1 H- Combination Max 0 49,962 0 0 0 370,7924 6-1 0

6 0,572 SERV1-1 H- Combination Max 0 72,59 0 0 0 367,7683 6-1 0,572

6 0 SERV1-1 H- Combination Min 0 -81,856 0 0 0 32,8038 6-1 0

6 0,572 SERV1-1 H- Combination Min 0 -54,607 0 0 0 17,6232 6-1 0,572

6 0 SERV1-2  T- Combination Max 0 82,133 0 0 0 401,6653 6-1 0

6 0,572 SERV1-2  T- Combination Max 0 110,388 0 0 0 410,124 6-1 0,572

6 0 SERV1-2  T- Combination Min 0 -94,19 0 0 0 37,7462 6-1 0

6 0,572 SERV1-2  T- Combination Min 0 -67,492 0 0 0 23,5541 6-1 0,572

6 0 RESIST 1-1 H+ Combination Max 0 170,357 0 0 0 823,3579 6-1 0

6 0,572 RESIST 1-1 H+ Combination Max 0 214,491 0 0 0 816,0379 6-1 0,572

6 0 RESIST 1-1 H+ Combination Min 0 -200,292 0 0 0 -30,9901 6-1 0

6 0,572 RESIST 1-1 H+ Combination Min 0 -143,444 0 0 0 -69,4297 6-1 0,572

6 0 RESIST1-1 H- Combination Max 0 120,539 0 0 0 774,3476 6-1 0

6 0,572 RESIST1-1 H- Combination Max 0 162,506 0 0 0 767,9362 6-1 0,572

6 0 RESIST1-1 H- Combination Min 0 -186,267 0 0 0 -12,321 6-1 0

6 0,572 RESIST1-1 H- Combination Min 0 -133,545 0 0 0 -47,0267 6-1 0,572

6 0 RESIST1-2 T- Combination Max 0 195,419 0 0 0 846,2042 6-1 0

6 0,572 RESIST1-2 T- Combination Max 0 250,483 0 0 0 866,519 6-1 0,572

6 0 RESIST1-2 T- Combination Min 0 -214,973 0 0 0 -0,8175 6-1 0

6 0,572 RESIST1-2 T- Combination Min 0 -163,534 0 0 0 -33,2225 6-1 0,572

6 0 E-SERV1-1 Combination Max 0 71,366 0 0 0 391,8495 6-1 0

6 0,572 E-SERV1-1 Combination Max 0 94,925 0 0 0 388,435 6-1 0,572

6 0 E-SERV1-1 Combination Min 0 -87,882 0 0 0 24,7827 6-1 0

6 0,572 E-SERV1-1 Combination Min 0 -58,86 0 0 0 7,9978 6-1 0,572

6 0 E-SERV1-2 Combination Max 0 82,133 0 0 0 434,3324 6-1 0

6 0,572 E-SERV1-2 Combination Max 0 110,388 0 0 0 443,8042 6-1 0,572

6 0 E-SERV1-2 Combination Min 0 -104,006 0 0 0 30,3414 6-1 0

6 0,572 E-SERV1-2 Combination Min 0 -75,764 0 0 0 14,6683 6-1 0,572

6 0 E-RESIST1-1 Combination Max 0 170,357 0 0 0 823,3579 6-1 0

6 0,572 E-RESIST1-1 Combination Max 0 214,491 0 0 0 816,0379 6-1 0,572

6 0 E-RESIST1-1 Combination Min 0 -200,292 0 0 0 -30,9901 6-1 0

6 0,572 E-RESIST1-1 Combination Min 0 -143,444 0 0 0 -69,4297 6-1 0,572

6 0 E-RESIST1-2 Combination Max 0 195,419 0 0 0 922,2368 6-1 0

6 0,572 E-RESIST1-2 Combination Max 0 250,483 0 0 0 944,9097 6-1 0,572

6 0 E-RESIST1-2 Combination Min 0 -237,821 0 0 0 -18,0521 6-1 0

6 0,572 E-RESIST1-2 Combination Min 0 -182,788 0 0 0 -53,9041 6-1 0,572

7 0 LINEA LinStatic 0 3,284 0 0 0 44,8539 7-1 0

7 0,572 LINEA LinStatic 0 8,735 0 0 0 41,4163 7-1 0,572

7 0 HL93 + LinMoving Max 0 87,291 0 0 0 284,1838 7-1 0

7 0,572 HL93 + LinMoving Max 0 97,745 0 0 0 266,0974 7-1 0,572

7 0 HL93 + LinMoving Min 0 -66,493 0 0 0 -96,2534 7-1 0

7 0,572 HL93 + LinMoving Min 0 -53,789 0 0 0 -112,2956 7-1 0,572

7 0 TAMDEM + LinMoving Max 0 87,968 0 0 0 339,553 7-1 0

7 0,572 TAMDEM + LinMoving Max 0 104,815 0 0 0 334,244 7-1 0,572



7 0 TAMDEM + LinMoving Min 0 -83,397 0 0 0 -89,5829 7-1 0

7 0,572 TAMDEM + LinMoving Min 0 -68,567 0 0 0 -104,5133 7-1 0,572

7 0 HL93 - LinMoving Max 0 64,956 0 0 0 263,5171 7-1 0

7 0,572 HL93 - LinMoving Max 0 74,475 0 0 0 249,0819 7-1 0,572

7 0 HL93 - LinMoving Min 0 -62,24 0 0 0 -86,628 7-1 0

7 0,572 HL93 - LinMoving Min 0 -52,064 0 0 0 -101,0661 7-1 0,572

7 0 TAMDEM - LinMoving Max 0 102,755 0 0 0 305,8728 7-1 0

7 0,572 TAMDEM - LinMoving Max 0 117,932 0 0 0 301,0904 7-1 0,572

7 0 TAMDEM - LinMoving Min 0 -75,125 0 0 0 -80,6972 7-1 0

7 0,572 TAMDEM - LinMoving Min 0 -61,766 0 0 0 -94,1467 7-1 0,572

7 0 SERV1-1 H+ Combination Max 0 94,925 0 0 0 388,435 7-1 0

7 0,572 SERV1-1 H+ Combination Max 0 118,048 0 0 0 362,3589 7-1 0,572

7 0 SERV1-1 H+ Combination Min 0 -58,86 0 0 0 7,9978 7-1 0

7 0,572 SERV1-1 H+ Combination Min 0 -33,486 0 0 0 -16,0342 7-1 0,572

7 0 SERV1-2 T+ Combination Max 0 95,601 0 0 0 443,8042 7-1 0

7 0,572 SERV1-2 T+ Combination Max 0 125,118 0 0 0 430,5055 7-1 0,572

7 0 SERV1-2 T+ Combination Min 0 -75,764 0 0 0 14,6683 7-1 0

7 0,572 SERV1-2 T+ Combination Min 0 -48,264 0 0 0 -8,2519 7-1 0,572

7 0 RESIST1-2 T+ Combination Max 0 216,064 0 0 0 944,9097 7-1 0

7 0,572 RESIST1-2 T+ Combination Max 0 274,066 0 0 0 920,7046 7-1 0,572

7 0 RESIST1-2 T+ Combination Min 0 -182,788 0 0 0 -53,9041 7-1 0

7 0,572 RESIST1-2 T+ Combination Min 0 -129,482 0 0 0 -100,5032 7-1 0,572

7 0 SERV1-1 H- Combination Max 0 72,59 0 0 0 367,7683 7-1 0

7 0,572 SERV1-1 H- Combination Max 0 94,778 0 0 0 345,3434 7-1 0,572

7 0 SERV1-1 H- Combination Min 0 -54,607 0 0 0 17,6232 7-1 0

7 0,572 SERV1-1 H- Combination Min 0 -31,761 0 0 0 -4,8046 7-1 0,572

7 0 SERV1-2  T- Combination Max 0 110,388 0 0 0 410,124 7-1 0

7 0,572 SERV1-2  T- Combination Max 0 138,235 0 0 0 397,3518 7-1 0,572

7 0 SERV1-2  T- Combination Min 0 -67,492 0 0 0 23,5541 7-1 0

7 0,572 SERV1-2  T- Combination Min 0 -41,463 0 0 0 2,1148 7-1 0,572

7 0 RESIST 1-1 H+ Combination Max 0 214,491 0 0 0 816,0379 7-1 0

7 0,572 RESIST 1-1 H+ Combination Max 0 257,61 0 0 0 762,0933 7-1 0,572

7 0 RESIST 1-1 H+ Combination Min 0 -143,444 0 0 0 -69,4297 7-1 0

7 0,572 RESIST 1-1 H+ Combination Min 0 -95,084 0 0 0 -118,6164 7-1 0,572

7 0 RESIST1-1 H- Combination Max 0 162,506 0 0 0 767,9362 7-1 0

7 0,572 RESIST1-1 H- Combination Max 0 203,448 0 0 0 722,4897 7-1 0,572

7 0 RESIST1-1 H- Combination Min 0 -133,545 0 0 0 -47,0267 7-1 0

7 0,572 RESIST1-1 H- Combination Min 0 -91,072 0 0 0 -92,4796 7-1 0,572

7 0 RESIST1-2 T- Combination Max 0 250,483 0 0 0 866,519 7-1 0

7 0,572 RESIST1-2 T- Combination Max 0 304,595 0 0 0 843,5395 7-1 0,572

7 0 RESIST1-2 T- Combination Min 0 -163,534 0 0 0 -33,2225 7-1 0

7 0,572 RESIST1-2 T- Combination Min 0 -113,652 0 0 0 -76,3748 7-1 0,572

7 0 E-SERV1-1 Combination Max 0 94,925 0 0 0 388,435 7-1 0

7 0,572 E-SERV1-1 Combination Max 0 118,048 0 0 0 362,3589 7-1 0,572

7 0 E-SERV1-1 Combination Min 0 -58,86 0 0 0 7,9978 7-1 0

7 0,572 E-SERV1-1 Combination Min 0 -33,486 0 0 0 -16,0342 7-1 0,572

7 0 E-SERV1-2 Combination Max 0 110,388 0 0 0 443,8042 7-1 0

7 0,572 E-SERV1-2 Combination Max 0 138,235 0 0 0 430,5055 7-1 0,572

7 0 E-SERV1-2 Combination Min 0 -75,764 0 0 0 14,6683 7-1 0

7 0,572 E-SERV1-2 Combination Min 0 -48,264 0 0 0 -8,2519 7-1 0,572

7 0 E-RESIST1-1 Combination Max 0 214,491 0 0 0 816,0379 7-1 0

7 0,572 E-RESIST1-1 Combination Max 0 257,61 0 0 0 762,0933 7-1 0,572

7 0 E-RESIST1-1 Combination Min 0 -143,444 0 0 0 -69,4297 7-1 0

7 0,572 E-RESIST1-1 Combination Min 0 -95,084 0 0 0 -118,6164 7-1 0,572

7 0 E-RESIST1-2 Combination Max 0 250,483 0 0 0 944,9097 7-1 0

7 0,572 E-RESIST1-2 Combination Max 0 304,595 0 0 0 920,7046 7-1 0,572

7 0 E-RESIST1-2 Combination Min 0 -182,788 0 0 0 -53,9041 7-1 0

7 0,572 E-RESIST1-2 Combination Min 0 -129,482 0 0 0 -100,5032 7-1 0,572

8 0 LINEA LinStatic 0 8,735 0 0 0 41,4163 8-1 0

8 0,572 LINEA LinStatic 0 14,186 0 0 0 34,8607 8-1 0,572

8 0 HL93 + LinMoving Max 0 97,745 0 0 0 266,0974 8-1 0

8 0,572 HL93 + LinMoving Max 0 107,785 0 0 0 259,4196 8-1 0,572

8 0 HL93 + LinMoving Min 0 -53,789 0 0 0 -112,2956 8-1 0

8 0,572 HL93 + LinMoving Min 0 -44,22 0 0 0 -128,3378 8-1 0,572

8 0 TAMDEM + LinMoving Max 0 104,815 0 0 0 334,244 8-1 0

8 0,572 TAMDEM + LinMoving Max 0 121,117 0 0 0 326,7905 8-1 0,572

8 0 TAMDEM + LinMoving Min 0 -68,567 0 0 0 -104,5133 8-1 0

8 0,572 TAMDEM + LinMoving Min 0 -54,571 0 0 0 -119,4438 8-1 0,572



8 0 HL93 - LinMoving Max 0 74,475 0 0 0 249,0819 8-1 0

8 0,572 HL93 - LinMoving Max 0 85,656 0 0 0 250,2016 8-1 0,572

8 0 HL93 - LinMoving Min 0 -52,064 0 0 0 -101,0661 8-1 0

8 0,572 HL93 - LinMoving Min 0 -42,994 0 0 0 -115,5041 8-1 0,572

8 0 TAMDEM - LinMoving Max 0 117,932 0 0 0 301,0904 8-1 0

8 0,572 TAMDEM - LinMoving Max 0 132,593 0 0 0 294,3762 8-1 0,572

8 0 TAMDEM - LinMoving Min 0 -61,766 0 0 0 -94,1467 8-1 0

8 0,572 TAMDEM - LinMoving Min 0 -49,158 0 0 0 -107,5962 8-1 0,572

8 0 SERV1-1 H+ Combination Max 0 118,048 0 0 0 362,3589 8-1 0

8 0,572 SERV1-1 H+ Combination Max 0 140,758 0 0 0 340,4442 8-1 0,572

8 0 SERV1-1 H+ Combination Min 0 -33,486 0 0 0 -16,0342 8-1 0

8 0,572 SERV1-1 H+ Combination Min 0 -11,247 0 0 0 -47,3132 8-1 0,572

8 0 SERV1-2 T+ Combination Max 0 125,118 0 0 0 430,5055 8-1 0

8 0,572 SERV1-2 T+ Combination Max 0 154,09 0 0 0 407,8151 8-1 0,572

8 0 SERV1-2 T+ Combination Min 0 -48,264 0 0 0 -8,2519 8-1 0

8 0,572 SERV1-2 T+ Combination Min 0 -21,598 0 0 0 -38,4192 8-1 0,572

8 0 RESIST1-2 T+ Combination Max 0 274,066 0 0 0 920,7046 8-1 0

8 0,572 RESIST1-2 T+ Combination Max 0 330,798 0 0 0 880,761 8-1 0,572

8 0 RESIST1-2 T+ Combination Min 0 -129,482 0 0 0 -100,5032 8-1 0

8 0,572 RESIST1-2 T+ Combination Min 0 -78,117 0 0 0 -157,8495 8-1 0,572

8 0 SERV1-1 H- Combination Max 0 94,778 0 0 0 345,3434 8-1 0

8 0,572 SERV1-1 H- Combination Max 0 118,629 0 0 0 331,2262 8-1 0,572

8 0 SERV1-1 H- Combination Min 0 -31,761 0 0 0 -4,8046 8-1 0

8 0,572 SERV1-1 H- Combination Min 0 -10,021 0 0 0 -34,4795 8-1 0,572

8 0 SERV1-2  T- Combination Max 0 138,235 0 0 0 397,3518 8-1 0

8 0,572 SERV1-2  T- Combination Max 0 165,566 0 0 0 375,4008 8-1 0,572

8 0 SERV1-2  T- Combination Min 0 -41,463 0 0 0 2,1148 8-1 0

8 0,572 SERV1-2  T- Combination Min 0 -16,185 0 0 0 -26,5716 8-1 0,572

8 0 RESIST 1-1 H+ Combination Max 0 257,61 0 0 0 762,0933 8-1 0

8 0,572 RESIST 1-1 H+ Combination Max 0 299,768 0 0 0 723,9551 8-1 0,572

8 0 RESIST 1-1 H+ Combination Min 0 -95,084 0 0 0 -118,6164 8-1 0

8 0,572 RESIST 1-1 H+ Combination Min 0 -54,024 0 0 0 -178,5503 8-1 0,572

8 0 RESIST1-1 H- Combination Max 0 203,448 0 0 0 722,4897 8-1 0

8 0,572 RESIST1-1 H- Combination Max 0 248,262 0 0 0 702,5003 8-1 0,572

8 0 RESIST1-1 H- Combination Min 0 -91,072 0 0 0 -92,4796 8-1 0

8 0,572 RESIST1-1 H- Combination Min 0 -51,17 0 0 0 -148,6797 8-1 0,572

8 0 RESIST1-2 T- Combination Max 0 304,595 0 0 0 843,5395 8-1 0

8 0,572 RESIST1-2 T- Combination Max 0 357,507 0 0 0 805,3167 8-1 0,572

8 0 RESIST1-2 T- Combination Min 0 -113,652 0 0 0 -76,3748 8-1 0

8 0,572 RESIST1-2 T- Combination Min 0 -65,518 0 0 0 -130,2741 8-1 0,572

8 0 E-SERV1-1 Combination Max 0 118,048 0 0 0 362,3589 8-1 0

8 0,572 E-SERV1-1 Combination Max 0 140,758 0 0 0 340,4442 8-1 0,572

8 0 E-SERV1-1 Combination Min 0 -33,486 0 0 0 -16,0342 8-1 0

8 0,572 E-SERV1-1 Combination Min 0 -11,247 0 0 0 -47,3132 8-1 0,572

8 0 E-SERV1-2 Combination Max 0 138,235 0 0 0 430,5055 8-1 0

8 0,572 E-SERV1-2 Combination Max 0 165,566 0 0 0 407,8151 8-1 0,572

8 0 E-SERV1-2 Combination Min 0 -48,264 0 0 0 -8,2519 8-1 0

8 0,572 E-SERV1-2 Combination Min 0 -21,598 0 0 0 -38,4192 8-1 0,572

8 0 E-RESIST1-1 Combination Max 0 257,61 0 0 0 762,0933 8-1 0

8 0,572 E-RESIST1-1 Combination Max 0 299,768 0 0 0 723,9551 8-1 0,572

8 0 E-RESIST1-1 Combination Min 0 -95,084 0 0 0 -118,6164 8-1 0

8 0,572 E-RESIST1-1 Combination Min 0 -54,024 0 0 0 -178,5503 8-1 0,572

8 0 E-RESIST1-2 Combination Max 0 304,595 0 0 0 920,7046 8-1 0

8 0,572 E-RESIST1-2 Combination Max 0 357,507 0 0 0 880,761 8-1 0,572

8 0 E-RESIST1-2 Combination Min 0 -129,482 0 0 0 -100,5032 8-1 0

8 0,572 E-RESIST1-2 Combination Min 0 -78,117 0 0 0 -157,8495 8-1 0,572

9 0 LINEA LinStatic 0 14,186 0 0 0 34,8607 9-1 0

9 0,572 LINEA LinStatic 0 19,638 0 0 0 25,187 9-1 0,572

9 0 HL93 + LinMoving Max 0 107,785 0 0 0 259,4196 9-1 0

9 0,572 HL93 + LinMoving Max 0 119,412 0 0 0 259,0959 9-1 0,572

9 0 HL93 + LinMoving Min 0 -44,22 0 0 0 -128,3378 9-1 0

9 0,572 HL93 + LinMoving Min 0 -35,181 0 0 0 -144,3801 9-1 0,572

9 0 TAMDEM + LinMoving Max 0 121,117 0 0 0 326,7905 9-1 0

9 0,572 TAMDEM + LinMoving Max 0 136,781 0 0 0 303,9714 9-1 0,572

9 0 TAMDEM + LinMoving Min 0 -54,571 0 0 0 -119,4438 9-1 0

9 0,572 TAMDEM + LinMoving Min 0 -41,501 0 0 0 -134,3743 9-1 0,572

9 0 HL93 - LinMoving Max 0 85,656 0 0 0 250,2016 9-1 0

9 0,572 HL93 - LinMoving Max 0 105,342 0 0 0 249,6382 9-1 0,572



9 0 HL93 - LinMoving Min 0 -42,994 0 0 0 -115,5041 9-1 0

9 0,572 HL93 - LinMoving Min 0 -34,881 0 0 0 -129,9421 9-1 0,572

9 0 TAMDEM - LinMoving Max 0 132,593 0 0 0 294,3762 9-1 0

9 0,572 TAMDEM - LinMoving Max 0 146,148 0 0 0 273,8205 9-1 0,572

9 0 TAMDEM - LinMoving Min 0 -49,158 0 0 0 -107,5962 9-1 0

9 0,572 TAMDEM - LinMoving Min 0 -37,593 0 0 0 -121,0457 9-1 0,572

9 0 SERV1-1 H+ Combination Max 0 140,758 0 0 0 340,4442 9-1 0

9 0,572 SERV1-1 H+ Combination Max 0 165,055 0 0 0 317,6365 9-1 0,572

9 0 SERV1-1 H+ Combination Min 0 -11,247 0 0 0 -47,3132 9-1 0

9 0,572 SERV1-1 H+ Combination Min 0 10,461 0 0 0 -85,8395 9-1 0,572

9 0 SERV1-2 T+ Combination Max 0 154,09 0 0 0 407,8151 9-1 0

9 0,572 SERV1-2 T+ Combination Max 0 182,424 0 0 0 362,512 9-1 0,572

9 0 SERV1-2 T+ Combination Min 0 -21,598 0 0 0 -38,4192 9-1 0

9 0,572 SERV1-2 T+ Combination Min 0 4,142 0 0 0 -75,8337 9-1 0,572

9 0 RESIST1-2 T+ Combination Max 0 330,798 0 0 0 880,761 9-1 0

9 0,572 RESIST1-2 T+ Combination Max 0 386,044 0 0 0 794,3067 9-1 0,572

9 0 RESIST1-2 T+ Combination Min 0 -78,117 0 0 0 -157,8495 9-1 0

9 0,572 RESIST1-2 T+ Combination Min 0 -28,908 0 0 0 -225,943 9-1 0,572

9 0 SERV1-1 H- Combination Max 0 118,629 0 0 0 331,2262 9-1 0

9 0,572 SERV1-1 H- Combination Max 0 150,984 0 0 0 308,1788 9-1 0,572

9 0 SERV1-1 H- Combination Min 0 -10,021 0 0 0 -34,4795 9-1 0

9 0,572 SERV1-1 H- Combination Min 0 10,762 0 0 0 -71,4015 9-1 0,572

9 0 SERV1-2  T- Combination Max 0 165,566 0 0 0 375,4008 9-1 0

9 0,572 SERV1-2  T- Combination Max 0 191,791 0 0 0 332,3611 9-1 0,572

9 0 SERV1-2  T- Combination Min 0 -16,185 0 0 0 -26,5716 9-1 0

9 0,572 SERV1-2  T- Combination Min 0 8,049 0 0 0 -62,5051 9-1 0,572

9 0 RESIST 1-1 H+ Combination Max 0 299,768 0 0 0 723,9551 9-1 0

9 0,572 RESIST 1-1 H+ Combination Max 0 345,619 0 0 0 689,8589 9-1 0,572

9 0 RESIST 1-1 H+ Combination Min 0 -54,024 0 0 0 -178,5503 9-1 0

9 0,572 RESIST 1-1 H+ Combination Min 0 -14,199 0 0 0 -249,2314 9-1 0,572

9 0 RESIST1-1 H- Combination Max 0 248,262 0 0 0 702,5003 9-1 0

9 0,572 RESIST1-1 H- Combination Max 0 312,869 0 0 0 667,8461 9-1 0,572

9 0 RESIST1-1 H- Combination Min 0 -51,17 0 0 0 -148,6797 9-1 0

9 0,572 RESIST1-1 H- Combination Min 0 -13,499 0 0 0 -215,627 9-1 0,572

9 0 RESIST1-2 T- Combination Max 0 357,507 0 0 0 805,3167 9-1 0

9 0,572 RESIST1-2 T- Combination Max 0 407,846 0 0 0 724,1304 9-1 0,572

9 0 RESIST1-2 T- Combination Min 0 -65,518 0 0 0 -130,2741 9-1 0

9 0,572 RESIST1-2 T- Combination Min 0 -19,813 0 0 0 -194,9207 9-1 0,572

9 0 E-SERV1-1 Combination Max 0 140,758 0 0 0 340,4442 9-1 0

9 0,572 E-SERV1-1 Combination Max 0 165,055 0 0 0 317,6365 9-1 0,572

9 0 E-SERV1-1 Combination Min 0 -11,247 0 0 0 -47,3132 9-1 0

9 0,572 E-SERV1-1 Combination Min 0 10,461 0 0 0 -85,8395 9-1 0,572

9 0 E-SERV1-2 Combination Max 0 165,566 0 0 0 407,8151 9-1 0

9 0,572 E-SERV1-2 Combination Max 0 191,791 0 0 0 362,512 9-1 0,572

9 0 E-SERV1-2 Combination Min 0 -21,598 0 0 0 -38,4192 9-1 0

9 0,572 E-SERV1-2 Combination Min 0 4,142 0 0 0 -75,8337 9-1 0,572

9 0 E-RESIST1-1 Combination Max 0 299,768 0 0 0 723,9551 9-1 0

9 0,572 E-RESIST1-1 Combination Max 0 345,619 0 0 0 689,8589 9-1 0,572

9 0 E-RESIST1-1 Combination Min 0 -54,024 0 0 0 -178,5503 9-1 0

9 0,572 E-RESIST1-1 Combination Min 0 -14,199 0 0 0 -249,2314 9-1 0,572

9 0 E-RESIST1-2 Combination Max 0 357,507 0 0 0 880,761 9-1 0

9 0,572 E-RESIST1-2 Combination Max 0 407,846 0 0 0 794,3067 9-1 0,572

9 0 E-RESIST1-2 Combination Min 0 -78,117 0 0 0 -157,8495 9-1 0

9 0,572 E-RESIST1-2 Combination Min 0 -28,908 0 0 0 -225,943 9-1 0,572

10 0 LINEA LinStatic 0 19,638 0 0 0 25,187 10-1 0

10 0,572 LINEA LinStatic 0 25,089 0 0 0 12,3952 10-1 0,572

10 0 HL93 + LinMoving Max 0 119,412 0 0 0 259,0959 10-1 0

10 0,572 HL93 + LinMoving Max 0 138,508 0 0 0 238,0178 10-1 0,572

10 0 HL93 + LinMoving Min 0 -35,181 0 0 0 -144,3801 10-1 0

10 0,572 HL93 + LinMoving Min 0 -26,732 0 0 0 -160,4223 10-1 0,572

10 0 TAMDEM + LinMoving Max 0 136,781 0 0 0 303,9714 10-1 0

10 0,572 TAMDEM + LinMoving Max 0 151,715 0 0 0 267,4075 10-1 0,572

10 0 TAMDEM + LinMoving Min 0 -41,501 0 0 0 -134,3743 10-1 0

10 0,572 TAMDEM + LinMoving Min 0 -29,449 0 0 0 -149,3048 10-1 0,572

10 0 HL93 - LinMoving Max 0 105,342 0 0 0 249,6382 10-1 0

10 0,572 HL93 - LinMoving Max 0 124,657 0 0 0 232,6192 10-1 0,572

10 0 HL93 - LinMoving Min 0 -34,881 0 0 0 -129,9421 10-1 0

10 0,572 HL93 - LinMoving Min 0 -27,152 0 0 0 -144,3801 10-1 0,572



10 0 TAMDEM - LinMoving Max 0 146,148 0 0 0 273,8205 10-1 0

10 0,572 TAMDEM - LinMoving Max 0 158,526 0 0 0 240,8834 10-1 0,572

10 0 TAMDEM - LinMoving Min 0 -37,593 0 0 0 -121,0457 10-1 0

10 0,572 TAMDEM - LinMoving Min 0 -27,491 0 0 0 -134,4953 10-1 0,572

10 0 SERV1-1 H+ Combination Max 0 165,055 0 0 0 317,6365 10-1 0

10 0,572 SERV1-1 H+ Combination Max 0 196,82 0 0 0 266,8273 10-1 0,572

10 0 SERV1-1 H+ Combination Min 0 10,461 0 0 0 -85,8395 10-1 0

10 0,572 SERV1-1 H+ Combination Min 0 31,58 0 0 0 -131,6128 10-1 0,572

10 0 SERV1-2 T+ Combination Max 0 182,424 0 0 0 362,512 10-1 0

10 0,572 SERV1-2 T+ Combination Max 0 210,028 0 0 0 296,217 10-1 0,572

10 0 SERV1-2 T+ Combination Min 0 4,142 0 0 0 -75,8337 10-1 0

10 0,572 SERV1-2 T+ Combination Min 0 28,863 0 0 0 -120,4953 10-1 0,572

10 0 RESIST1-2 T+ Combination Max 0 386,044 0 0 0 794,3067 10-1 0

10 0,572 RESIST1-2 T+ Combination Max 0 439,592 0 0 0 665,1142 10-1 0,572

10 0 RESIST1-2 T+ Combination Min 0 -28,908 0 0 0 -225,943 10-1 0

10 0,572 RESIST1-2 T+ Combination Min 0 17,932 0 0 0 -304,7836 10-1 0,572

10 0 SERV1-1 H- Combination Max 0 150,984 0 0 0 308,1788 10-1 0

10 0,572 SERV1-1 H- Combination Max 0 182,97 0 0 0 261,4287 10-1 0,572

10 0 SERV1-1 H- Combination Min 0 10,762 0 0 0 -71,4015 10-1 0

10 0,572 SERV1-1 H- Combination Min 0 31,16 0 0 0 -115,5706 10-1 0,572

10 0 SERV1-2  T- Combination Max 0 191,791 0 0 0 332,3611 10-1 0

10 0,572 SERV1-2  T- Combination Max 0 216,839 0 0 0 269,6929 10-1 0,572

10 0 SERV1-2  T- Combination Min 0 8,049 0 0 0 -62,5051 10-1 0

10 0,572 SERV1-2  T- Combination Min 0 30,821 0 0 0 -105,6858 10-1 0,572

10 0 RESIST 1-1 H+ Combination Max 0 345,619 0 0 0 689,8589 10-1 0

10 0,572 RESIST 1-1 H+ Combination Max 0 408,852 0 0 0 596,7097 10-1 0,572

10 0 RESIST 1-1 H+ Combination Min 0 -14,199 0 0 0 -249,2314 10-1 0

10 0,572 RESIST 1-1 H+ Combination Min 0 24,255 0 0 0 -330,6597 10-1 0,572

10 0 RESIST1-1 H- Combination Max 0 312,869 0 0 0 667,8461 10-1 0

10 0,572 RESIST1-1 H- Combination Max 0 376,615 0 0 0 584,1444 10-1 0,572

10 0 RESIST1-1 H- Combination Min 0 -13,499 0 0 0 -215,627 10-1 0

10 0,572 RESIST1-1 H- Combination Min 0 23,278 0 0 0 -293,3214 10-1 0,572

10 0 RESIST1-2 T- Combination Max 0 407,846 0 0 0 724,1304 10-1 0

10 0,572 RESIST1-2 T- Combination Max 0 455,445 0 0 0 603,3793 10-1 0,572

10 0 RESIST1-2 T- Combination Min 0 -19,813 0 0 0 -194,9207 10-1 0

10 0,572 RESIST1-2 T- Combination Min 0 22,49 0 0 0 -270,3144 10-1 0,572

10 0 E-SERV1-1 Combination Max 0 165,055 0 0 0 317,6365 10-1 0

10 0,572 E-SERV1-1 Combination Max 0 196,82 0 0 0 266,8273 10-1 0,572

10 0 E-SERV1-1 Combination Min 0 10,461 0 0 0 -85,8395 10-1 0

10 0,572 E-SERV1-1 Combination Min 0 31,16 0 0 0 -131,6128 10-1 0,572

10 0 E-SERV1-2 Combination Max 0 191,791 0 0 0 362,512 10-1 0

10 0,572 E-SERV1-2 Combination Max 0 216,839 0 0 0 296,217 10-1 0,572

10 0 E-SERV1-2 Combination Min 0 4,142 0 0 0 -75,8337 10-1 0

10 0,572 E-SERV1-2 Combination Min 0 28,863 0 0 0 -120,4953 10-1 0,572

10 0 E-RESIST1-1 Combination Max 0 345,619 0 0 0 689,8589 10-1 0

10 0,572 E-RESIST1-1 Combination Max 0 408,852 0 0 0 596,7097 10-1 0,572

10 0 E-RESIST1-1 Combination Min 0 -14,199 0 0 0 -249,2314 10-1 0

10 0,572 E-RESIST1-1 Combination Min 0 23,278 0 0 0 -330,6597 10-1 0,572

10 0 E-RESIST1-2 Combination Max 0 407,846 0 0 0 794,3067 10-1 0

10 0,572 E-RESIST1-2 Combination Max 0 455,445 0 0 0 665,1142 10-1 0,572

10 0 E-RESIST1-2 Combination Min 0 -28,908 0 0 0 -225,943 10-1 0

10 0,572 E-RESIST1-2 Combination Min 0 17,932 0 0 0 -304,7836 10-1 0,572

11 0 LINEA LinStatic 0 25,089 0 0 0 12,3952 11-1 0

11 0,572 LINEA LinStatic 0 30,54 0 0 0 -3,5146 11-1 0,572

11 0 HL93 + LinMoving Max 0 138,508 0 0 0 238,0178 11-1 0

11 0,572 HL93 + LinMoving Max 0 159,049 0 0 0 197,9871 11-1 0,572

11 0 HL93 + LinMoving Min 0 -26,732 0 0 0 -160,4223 11-1 0

11 0,572 HL93 + LinMoving Min 0 -19,077 0 0 0 -176,4645 11-1 0,572

11 0 TAMDEM + LinMoving Max 0 151,715 0 0 0 267,4075 11-1 0

11 0,572 TAMDEM + LinMoving Max 0 165,828 0 0 0 218,9303 11-1 0,572

11 0 TAMDEM + LinMoving Min 0 -29,449 0 0 0 -149,3048 11-1 0

11 0,572 TAMDEM + LinMoving Min 0 -18,507 0 0 0 -164,2353 11-1 0,572

11 0 HL93 - LinMoving Max 0 124,657 0 0 0 232,6192 11-1 0

11 0,572 HL93 - LinMoving Max 0 143,144 0 0 0 197,6499 11-1 0,572

11 0 HL93 - LinMoving Min 0 -27,152 0 0 0 -144,3801 11-1 0

11 0,572 HL93 - LinMoving Min 0 -19,88 0 0 0 -158,8181 11-1 0,572

11 0 TAMDEM - LinMoving Max 0 158,526 0 0 0 240,8834 11-1 0

11 0,572 TAMDEM - LinMoving Max 0 169,724 0 0 0 197,2146 11-1 0,572



11 0 TAMDEM - LinMoving Min 0 -27,491 0 0 0 -134,4953 11-1 0

11 0,572 TAMDEM - LinMoving Min 0 -18,33 0 0 0 -147,9448 11-1 0,572

11 0 SERV1-1 H+ Combination Max 0 196,82 0 0 0 266,8273 11-1 0

11 0,572 SERV1-1 H+ Combination Max 0 230,031 0 0 0 189,8183 11-1 0,572

11 0 SERV1-1 H+ Combination Min 0 31,58 0 0 0 -131,6128 11-1 0

11 0,572 SERV1-1 H+ Combination Min 0 51,905 0 0 0 -184,6333 11-1 0,572

11 0 SERV1-2 T+ Combination Max 0 210,028 0 0 0 296,217 11-1 0

11 0,572 SERV1-2 T+ Combination Max 0 236,81 0 0 0 210,7615 11-1 0,572

11 0 SERV1-2 T+ Combination Min 0 28,863 0 0 0 -120,4953 11-1 0

11 0,572 SERV1-2 T+ Combination Min 0 52,476 0 0 0 -172,404 11-1 0,572

11 0 RESIST1-2 T+ Combination Max 0 439,592 0 0 0 665,1142 11-1 0

11 0,572 RESIST1-2 T+ Combination Max 0 491,228 0 0 0 497,4463 11-1 0,572

11 0 RESIST1-2 T+ Combination Min 0 17,932 0 0 0 -304,7836 11-1 0

11 0,572 RESIST1-2 T+ Combination Min 0 62,19 0 0 0 -394,3715 11-1 0,572

11 0 SERV1-1 H- Combination Max 0 182,97 0 0 0 261,4287 11-1 0

11 0,572 SERV1-1 H- Combination Max 0 214,126 0 0 0 189,4811 11-1 0,572

11 0 SERV1-1 H- Combination Min 0 31,16 0 0 0 -115,5706 11-1 0

11 0,572 SERV1-1 H- Combination Min 0 51,102 0 0 0 -166,9868 11-1 0,572

11 0 SERV1-2  T- Combination Max 0 216,839 0 0 0 269,6929 11-1 0

11 0,572 SERV1-2  T- Combination Max 0 240,706 0 0 0 189,0459 11-1 0,572

11 0 SERV1-2  T- Combination Min 0 30,821 0 0 0 -105,6858 11-1 0

11 0,572 SERV1-2  T- Combination Min 0 52,652 0 0 0 -156,1135 11-1 0,572

11 0 RESIST 1-1 H+ Combination Max 0 408,852 0 0 0 596,7097 11-1 0

11 0,572 RESIST 1-1 H+ Combination Max 0 475,45 0 0 0 448,701 11-1 0,572

11 0 RESIST 1-1 H+ Combination Min 0 24,255 0 0 0 -330,6597 11-1 0

11 0,572 RESIST 1-1 H+ Combination Min 0 60,861 0 0 0 -422,8351 11-1 0,572

11 0 RESIST1-1 H- Combination Max 0 376,615 0 0 0 584,1444 11-1 0

11 0,572 RESIST1-1 H- Combination Max 0 438,431 0 0 0 447,9162 11-1 0,572

11 0 RESIST1-1 H- Combination Min 0 23,278 0 0 0 -293,3214 11-1 0

11 0,572 RESIST1-1 H- Combination Min 0 58,993 0 0 0 -381,763 11-1 0,572

11 0 RESIST1-2 T- Combination Max 0 455,445 0 0 0 603,3793 11-1 0

11 0,572 RESIST1-2 T- Combination Max 0 500,296 0 0 0 446,9031 11-1 0,572

11 0 RESIST1-2 T- Combination Min 0 22,49 0 0 0 -270,3144 11-1 0

11 0,572 RESIST1-2 T- Combination Min 0 62,601 0 0 0 -356,4554 11-1 0,572

11 0 E-SERV1-1 Combination Max 0 196,82 0 0 0 266,8273 11-1 0

11 0,572 E-SERV1-1 Combination Max 0 230,031 0 0 0 189,8183 11-1 0,572

11 0 E-SERV1-1 Combination Min 0 31,16 0 0 0 -131,6128 11-1 0

11 0,572 E-SERV1-1 Combination Min 0 51,102 0 0 0 -184,6333 11-1 0,572

11 0 E-SERV1-2 Combination Max 0 216,839 0 0 0 296,217 11-1 0

11 0,572 E-SERV1-2 Combination Max 0 240,706 0 0 0 210,7615 11-1 0,572

11 0 E-SERV1-2 Combination Min 0 28,863 0 0 0 -120,4953 11-1 0

11 0,572 E-SERV1-2 Combination Min 0 52,476 0 0 0 -172,404 11-1 0,572

11 0 E-RESIST1-1 Combination Max 0 408,852 0 0 0 596,7097 11-1 0

11 0,572 E-RESIST1-1 Combination Max 0 475,45 0 0 0 448,701 11-1 0,572

11 0 E-RESIST1-1 Combination Min 0 23,278 0 0 0 -330,6597 11-1 0

11 0,572 E-RESIST1-1 Combination Min 0 58,993 0 0 0 -422,8351 11-1 0,572

11 0 E-RESIST1-2 Combination Max 0 455,445 0 0 0 665,1142 11-1 0

11 0,572 E-RESIST1-2 Combination Max 0 500,296 0 0 0 497,4463 11-1 0,572

11 0 E-RESIST1-2 Combination Min 0 17,932 0 0 0 -304,7836 11-1 0

11 0,572 E-RESIST1-2 Combination Min 0 62,19 0 0 0 -394,3715 11-1 0,572

12 0 LINEA LinStatic 0 30,54 0 0 0 -3,5146 12-1 0

12 0,572 LINEA LinStatic 0 35,991 0 0 0 -22,5425 12-1 0,572

12 0 HL93 + LinMoving Max 0 159,049 0 0 0 197,9871 12-1 0

12 0,572 HL93 + LinMoving Max 0 178,565 0 0 0 141,0752 12-1 0,572

12 0 HL93 + LinMoving Min 0 -19,077 0 0 0 -176,4645 12-1 0

12 0,572 HL93 + LinMoving Min 0 -12,237 0 0 0 -192,507 12-1 0,572

12 0 TAMDEM + LinMoving Max 0 165,828 0 0 0 218,9303 12-1 0

12 0,572 TAMDEM + LinMoving Max 0 179,026 0 0 0 160,5817 12-1 0,572

12 0 TAMDEM + LinMoving Min 0 -18,507 0 0 0 -164,2353 12-1 0

12 0,572 TAMDEM + LinMoving Min 0 -9,24 0 0 0 -179,1657 12-1 0,572

12 0 HL93 - LinMoving Max 0 143,144 0 0 0 197,6499 12-1 0

12 0,572 HL93 - LinMoving Max 0 160,708 0 0 0 146,4713 12-1 0,572

12 0 HL93 - LinMoving Min 0 -19,88 0 0 0 -158,8181 12-1 0

12 0,572 HL93 - LinMoving Min 0 -13,136 0 0 0 -173,2563 12-1 0,572

12 0 TAMDEM - LinMoving Max 0 169,724 0 0 0 197,2146 12-1 0

12 0,572 TAMDEM - LinMoving Max 0 179,738 0 0 0 145,3519 12-1 0,572

12 0 TAMDEM - LinMoving Min 0 -18,33 0 0 0 -147,9448 12-1 0

12 0,572 TAMDEM - LinMoving Min 0 -11,201 0 0 0 -161,3943 12-1 0,572



12 0 SERV1-1 H+ Combination Max 0 230,031 0 0 0 189,8183 12-1 0

12 0,572 SERV1-1 H+ Combination Max 0 262,217 0 0 0 88,6811 12-1 0,572

12 0 SERV1-1 H+ Combination Min 0 51,905 0 0 0 -184,6333 12-1 0

12 0,572 SERV1-1 H+ Combination Min 0 71,415 0 0 0 -244,9011 12-1 0,572

12 0 SERV1-2 T+ Combination Max 0 236,81 0 0 0 210,7615 12-1 0

12 0,572 SERV1-2 T+ Combination Max 0 262,678 0 0 0 108,1876 12-1 0,572

12 0 SERV1-2 T+ Combination Min 0 52,476 0 0 0 -172,404 12-1 0

12 0,572 SERV1-2 T+ Combination Min 0 74,412 0 0 0 -231,5598 12-1 0,572

12 0 RESIST1-2 T+ Combination Max 0 491,228 0 0 0 497,4463 12-1 0

12 0,572 RESIST1-2 T+ Combination Max 0 540,735 0 0 0 296,0558 12-1 0,572

12 0 RESIST1-2 T+ Combination Min 0 62,19 0 0 0 -394,3715 12-1 0

12 0,572 RESIST1-2 T+ Combination Min 0 102,546 0 0 0 -494,7065 12-1 0,572

12 0 SERV1-1 H- Combination Max 0 214,126 0 0 0 189,4811 12-1 0

12 0,572 SERV1-1 H- Combination Max 0 244,36 0 0 0 94,0772 12-1 0,572

12 0 SERV1-1 H- Combination Min 0 51,102 0 0 0 -166,9868 12-1 0

12 0,572 SERV1-1 H- Combination Min 0 70,516 0 0 0 -225,6504 12-1 0,572

12 0 SERV1-2  T- Combination Max 0 240,706 0 0 0 189,0459 12-1 0

12 0,572 SERV1-2  T- Combination Max 0 263,39 0 0 0 92,9578 12-1 0,572

12 0 SERV1-2  T- Combination Min 0 52,652 0 0 0 -156,1135 12-1 0

12 0,572 SERV1-2  T- Combination Min 0 72,451 0 0 0 -213,7884 12-1 0,572

12 0 RESIST 1-1 H+ Combination Max 0 475,45 0 0 0 448,701 12-1 0

12 0,572 RESIST 1-1 H+ Combination Max 0 539,662 0 0 0 250,6544 12-1 0,572

12 0 RESIST 1-1 H+ Combination Min 0 60,861 0 0 0 -422,8351 12-1 0

12 0,572 RESIST 1-1 H+ Combination Min 0 95,57 0 0 0 -525,7583 12-1 0,572

12 0 RESIST1-1 H- Combination Max 0 438,431 0 0 0 447,9162 12-1 0

12 0,572 RESIST1-1 H- Combination Max 0 498,101 0 0 0 263,2138 12-1 0,572

12 0 RESIST1-1 H- Combination Min 0 58,993 0 0 0 -381,763 12-1 0

12 0,572 RESIST1-1 H- Combination Min 0 93,479 0 0 0 -480,9523 12-1 0,572

12 0 RESIST1-2 T- Combination Max 0 500,296 0 0 0 446,9031 12-1 0

12 0,572 RESIST1-2 T- Combination Max 0 542,392 0 0 0 260,6084 12-1 0,572

12 0 RESIST1-2 T- Combination Min 0 62,601 0 0 0 -356,4554 12-1 0

12 0,572 RESIST1-2 T- Combination Min 0 97,982 0 0 0 -453,3434 12-1 0,572

12 0 E-SERV1-1 Combination Max 0 230,031 0 0 0 189,8183 12-1 0

12 0,572 E-SERV1-1 Combination Max 0 262,217 0 0 0 94,0772 12-1 0,572

12 0 E-SERV1-1 Combination Min 0 51,102 0 0 0 -184,6333 12-1 0

12 0,572 E-SERV1-1 Combination Min 0 70,516 0 0 0 -244,9011 12-1 0,572

12 0 E-SERV1-2 Combination Max 0 240,706 0 0 0 210,7615 12-1 0

12 0,572 E-SERV1-2 Combination Max 0 263,39 0 0 0 108,1876 12-1 0,572

12 0 E-SERV1-2 Combination Min 0 52,476 0 0 0 -172,404 12-1 0

12 0,572 E-SERV1-2 Combination Min 0 72,451 0 0 0 -231,5598 12-1 0,572

12 0 E-RESIST1-1 Combination Max 0 475,45 0 0 0 448,701 12-1 0

12 0,572 E-RESIST1-1 Combination Max 0 539,662 0 0 0 263,2138 12-1 0,572

12 0 E-RESIST1-1 Combination Min 0 58,993 0 0 0 -422,8351 12-1 0

12 0,572 E-RESIST1-1 Combination Min 0 93,479 0 0 0 -525,7583 12-1 0,572

12 0 E-RESIST1-2 Combination Max 0 500,296 0 0 0 497,4463 12-1 0

12 0,572 E-RESIST1-2 Combination Max 0 542,392 0 0 0 296,0558 12-1 0,572

12 0 E-RESIST1-2 Combination Min 0 62,19 0 0 0 -394,3715 12-1 0

12 0,572 E-RESIST1-2 Combination Min 0 97,982 0 0 0 -494,7065 12-1 0,572

13 0 LINEA LinStatic 0 35,991 0 0 0 -22,5425 13-1 0

13 0,572 LINEA LinStatic 0 41,442 0 0 0 -44,6884 13-1 0,572

13 0 HL93 + LinMoving Max 0 178,565 0 0 0 141,0752 13-1 0

13 0,572 HL93 + LinMoving Max 0 196,953 0 0 0 90,8551 13-1 0,572

13 0 HL93 + LinMoving Min 0 -12,237 0 0 0 -192,507 13-1 0

13 0,572 HL93 + LinMoving Min 0 -6,107 0 0 0 -208,5492 13-1 0,572

13 0 TAMDEM + LinMoving Max 0 179,026 0 0 0 160,5817 13-1 0

13 0,572 TAMDEM + LinMoving Max 0 191,218 0 0 0 94,6144 13-1 0,572

13 0 TAMDEM + LinMoving Min 0 -9,24 0 0 0 -179,1657 13-1 0

13 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -194,0962 13-1 0,572

13 0 HL93 - LinMoving Max 0 160,708 0 0 0 146,4713 13-1 0

13 0,572 HL93 - LinMoving Max 0 177,257 0 0 0 97,5492 13-1 0,572

13 0 HL93 - LinMoving Min 0 -13,136 0 0 0 -173,2563 13-1 0

13 0,572 HL93 - LinMoving Min 0 -6,992 0 0 0 -187,6943 13-1 0,572

13 0 TAMDEM - LinMoving Max 0 179,738 0 0 0 145,3519 13-1 0

13 0,572 TAMDEM - LinMoving Max 0 188,566 0 0 0 91,7641 13-1 0,572

13 0 TAMDEM - LinMoving Min 0 -11,201 0 0 0 -161,3943 13-1 0

13 0,572 TAMDEM - LinMoving Min 0 -7,67 0 0 0 -199,4367 13-1 0,572

13 0 SERV1-1 H+ Combination Max 0 262,217 0 0 0 88,6811 13-1 0

13 0,572 SERV1-1 H+ Combination Max 0 293,274 0 0 0 -13,0115 13-1 0,572



13 0 SERV1-1 H+ Combination Min 0 71,415 0 0 0 -244,9011 13-1 0

13 0,572 SERV1-1 H+ Combination Min 0 90,214 0 0 0 -312,4158 13-1 0,572

13 0 SERV1-2 T+ Combination Max 0 262,678 0 0 0 108,1876 13-1 0

13 0,572 SERV1-2 T+ Combination Max 0 287,54 0 0 0 -9,2522 13-1 0,572

13 0 SERV1-2 T+ Combination Min 0 74,412 0 0 0 -231,5598 13-1 0

13 0,572 SERV1-2 T+ Combination Min 0 90,8 0 0 0 -297,9628 13-1 0,572

13 0 RESIST1-2 T+ Combination Max 0 540,735 0 0 0 296,0558 13-1 0

13 0,572 RESIST1-2 T+ Combination Max 0 587,902 0 0 0 66,1853 13-1 0,572

13 0 RESIST1-2 T+ Combination Min 0 102,546 0 0 0 -494,7065 13-1 0

13 0,572 RESIST1-2 T+ Combination Min 0 129,989 0 0 0 -605,7886 13-1 0,572

13 0 SERV1-1 H- Combination Max 0 244,36 0 0 0 94,0772 13-1 0

13 0,572 SERV1-1 H- Combination Max 0 273,579 0 0 0 -6,3174 13-1 0,572

13 0 SERV1-1 H- Combination Min 0 70,516 0 0 0 -225,6504 13-1 0

13 0,572 SERV1-1 H- Combination Min 0 89,33 0 0 0 -291,5609 13-1 0,572

13 0 SERV1-2  T- Combination Max 0 263,39 0 0 0 92,9578 13-1 0

13 0,572 SERV1-2  T- Combination Max 0 284,888 0 0 0 -12,1026 13-1 0,572

13 0 SERV1-2  T- Combination Min 0 72,451 0 0 0 -213,7884 13-1 0

13 0,572 SERV1-2  T- Combination Min 0 88,652 0 0 0 -303,3033 13-1 0,572

13 0 RESIST 1-1 H+ Combination Max 0 539,662 0 0 0 250,6544 13-1 0

13 0,572 RESIST 1-1 H+ Combination Max 0 601,248 0 0 0 57,4356 13-1 0,572

13 0 RESIST 1-1 H+ Combination Min 0 95,57 0 0 0 -525,7583 13-1 0

13 0,572 RESIST 1-1 H+ Combination Min 0 128,626 0 0 0 -639,4281 13-1 0,572

13 0 RESIST1-1 H- Combination Max 0 498,101 0 0 0 263,2138 13-1 0

13 0,572 RESIST1-1 H- Combination Max 0 555,407 0 0 0 73,0162 13-1 0,572

13 0 RESIST1-1 H- Combination Min 0 93,479 0 0 0 -480,9523 13-1 0

13 0,572 RESIST1-1 H- Combination Min 0 126,568 0 0 0 -590,8883 13-1 0,572

13 0 RESIST1-2 T- Combination Max 0 542,392 0 0 0 260,6084 13-1 0

13 0,572 RESIST1-2 T- Combination Max 0 581,728 0 0 0 59,5511 13-1 0,572

13 0 RESIST1-2 T- Combination Min 0 97,982 0 0 0 -453,3434 13-1 0

13 0,572 RESIST1-2 T- Combination Min 0 124,989 0 0 0 -618,2185 13-1 0,572

13 0 E-SERV1-1 Combination Max 0 262,217 0 0 0 94,0772 13-1 0

13 0,572 E-SERV1-1 Combination Max 0 293,274 0 0 0 -6,3174 13-1 0,572

13 0 E-SERV1-1 Combination Min 0 70,516 0 0 0 -244,9011 13-1 0

13 0,572 E-SERV1-1 Combination Min 0 89,33 0 0 0 -312,4158 13-1 0,572

13 0 E-SERV1-2 Combination Max 0 263,39 0 0 0 108,1876 13-1 0

13 0,572 E-SERV1-2 Combination Max 0 287,54 0 0 0 -9,2522 13-1 0,572

13 0 E-SERV1-2 Combination Min 0 72,451 0 0 0 -231,5598 13-1 0

13 0,572 E-SERV1-2 Combination Min 0 88,652 0 0 0 -303,3033 13-1 0,572

13 0 E-RESIST1-1 Combination Max 0 539,662 0 0 0 263,2138 13-1 0

13 0,572 E-RESIST1-1 Combination Max 0 601,248 0 0 0 73,0162 13-1 0,572

13 0 E-RESIST1-1 Combination Min 0 93,479 0 0 0 -525,7583 13-1 0

13 0,572 E-RESIST1-1 Combination Min 0 126,568 0 0 0 -639,4281 13-1 0,572

13 0 E-RESIST1-2 Combination Max 0 542,392 0 0 0 296,0558 13-1 0

13 0,572 E-RESIST1-2 Combination Max 0 587,902 0 0 0 66,1853 13-1 0,572

13 0 E-RESIST1-2 Combination Min 0 97,982 0 0 0 -494,7065 13-1 0

13 0,572 E-RESIST1-2 Combination Min 0 124,989 0 0 0 -618,2185 13-1 0,572

14 0 LINEA LinStatic 0 41,442 0 0 0 -44,6884 14-1 0

14 0,572 LINEA LinStatic 0 46,893 0 0 0 -69,9524 14-1 0,572

14 0 HL93 + LinMoving Max 0 196,953 0 0 0 90,8551 14-1 0

14 0,572 HL93 + LinMoving Max 0 214,108 0 0 0 48,7657 14-1 0,572

14 0 HL93 + LinMoving Min 0 -6,107 0 0 0 -208,5492 14-1 0

14 0,572 HL93 + LinMoving Min 0 -5,287 0 0 0 -227,2622 14-1 0,572

14 0 TAMDEM + LinMoving Max 0 191,218 0 0 0 94,6144 14-1 0

14 0,572 TAMDEM + LinMoving Max 0 202,313 0 0 0 44,2199 14-1 0,572

14 0 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -194,0962 14-1 0

14 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -209,0267 14-1 0,572

14 0 HL93 - LinMoving Max 0 177,257 0 0 0 97,5492 14-1 0

14 0,572 HL93 - LinMoving Max 0 192,697 0 0 0 55,8602 14-1 0,572

14 0 HL93 - LinMoving Min 0 -6,992 0 0 0 -187,6943 14-1 0

14 0,572 HL93 - LinMoving Min 0 -4,758 0 0 0 -204,536 14-1 0,572

14 0 TAMDEM - LinMoving Max 0 188,566 0 0 0 91,7641 14-1 0

14 0,572 TAMDEM - LinMoving Max 0 196,205 0 0 0 61,3208 14-1 0,572

14 0 TAMDEM - LinMoving Min 0 -7,67 0 0 0 -199,4367 14-1 0

14 0,572 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -268,1706 14-1 0,572

14 0 SERV1-1 H+ Combination Max 0 293,274 0 0 0 -13,0115 14-1 0

14 0,572 SERV1-1 H+ Combination Max 0 323,1 0 0 0 -113,8205 14-1 0,572

14 0 SERV1-1 H+ Combination Min 0 90,214 0 0 0 -312,4158 14-1 0

14 0,572 SERV1-1 H+ Combination Min 0 103,705 0 0 0 -389,8484 14-1 0,572



14 0 SERV1-2 T+ Combination Max 0 287,54 0 0 0 -9,2522 14-1 0

14 0,572 SERV1-2 T+ Combination Max 0 311,305 0 0 0 -118,3663 14-1 0,572

14 0 SERV1-2 T+ Combination Min 0 90,8 0 0 0 -297,9628 14-1 0

14 0,572 SERV1-2 T+ Combination Min 0 103,47 0 0 0 -371,6129 14-1 0,572

14 0 RESIST1-2 T+ Combination Max 0 587,902 0 0 0 66,1853 14-1 0

14 0,572 RESIST1-2 T+ Combination Max 0 632,513 0 0 0 -138,1866 14-1 0,572

14 0 RESIST1-2 T+ Combination Min 0 129,989 0 0 0 -605,7886 14-1 0

14 0,572 RESIST1-2 T+ Combination Min 0 148,777 0 0 0 -727,618 14-1 0,572

14 0 SERV1-1 H- Combination Max 0 273,579 0 0 0 -6,3174 14-1 0

14 0,572 SERV1-1 H- Combination Max 0 301,689 0 0 0 -106,726 14-1 0,572

14 0 SERV1-1 H- Combination Min 0 89,33 0 0 0 -291,5609 14-1 0

14 0,572 SERV1-1 H- Combination Min 0 104,233 0 0 0 -367,1222 14-1 0,572

14 0 SERV1-2  T- Combination Max 0 284,888 0 0 0 -12,1026 14-1 0

14 0,572 SERV1-2  T- Combination Max 0 305,197 0 0 0 -101,2654 14-1 0,572

14 0 SERV1-2  T- Combination Min 0 88,652 0 0 0 -303,3033 14-1 0

14 0,572 SERV1-2  T- Combination Min 0 104,017 0 0 0 -430,7568 14-1 0,572

14 0 RESIST 1-1 H+ Combination Max 0 601,248 0 0 0 57,4356 14-1 0

14 0,572 RESIST 1-1 H+ Combination Max 0 659,967 0 0 0 -127,6063 14-1 0,572

14 0 RESIST 1-1 H+ Combination Min 0 128,626 0 0 0 -639,4281 14-1 0

14 0,572 RESIST 1-1 H+ Combination Min 0 149,325 0 0 0 -770,0611 14-1 0,572

14 0 RESIST1-1 H- Combination Max 0 555,407 0 0 0 73,0162 14-1 0

14 0,572 RESIST1-1 H- Combination Max 0 610,133 0 0 0 -111,0938 14-1 0,572

14 0 RESIST1-1 H- Combination Min 0 126,568 0 0 0 -590,8883 14-1 0

14 0,572 RESIST1-1 H- Combination Min 0 150,555 0 0 0 -717,1658 14-1 0,572

14 0 RESIST1-2 T- Combination Max 0 581,728 0 0 0 59,5511 14-1 0

14 0,572 RESIST1-2 T- Combination Max 0 618,298 0 0 0 -98,3841 14-1 0,572

14 0 RESIST1-2 T- Combination Min 0 124,989 0 0 0 -618,2185 14-1 0

14 0,572 RESIST1-2 T- Combination Min 0 150,052 0 0 0 -865,2755 14-1 0,572

14 0 E-SERV1-1 Combination Max 0 293,274 0 0 0 -6,3174 14-1 0

14 0,572 E-SERV1-1 Combination Max 0 323,1 0 0 0 -106,726 14-1 0,572

14 0 E-SERV1-1 Combination Min 0 89,33 0 0 0 -312,4158 14-1 0

14 0,572 E-SERV1-1 Combination Min 0 103,705 0 0 0 -389,8484 14-1 0,572

14 0 E-SERV1-2 Combination Max 0 287,54 0 0 0 -9,2522 14-1 0

14 0,572 E-SERV1-2 Combination Max 0 311,305 0 0 0 -101,2654 14-1 0,572

14 0 E-SERV1-2 Combination Min 0 88,652 0 0 0 -303,3033 14-1 0

14 0,572 E-SERV1-2 Combination Min 0 103,47 0 0 0 -430,7568 14-1 0,572

14 0 E-RESIST1-1 Combination Max 0 601,248 0 0 0 73,0162 14-1 0

14 0,572 E-RESIST1-1 Combination Max 0 659,967 0 0 0 -111,0938 14-1 0,572

14 0 E-RESIST1-1 Combination Min 0 126,568 0 0 0 -639,4281 14-1 0

14 0,572 E-RESIST1-1 Combination Min 0 149,325 0 0 0 -770,0611 14-1 0,572

14 0 E-RESIST1-2 Combination Max 0 587,902 0 0 0 66,1853 14-1 0

14 0,572 E-RESIST1-2 Combination Max 0 632,513 0 0 0 -98,3841 14-1 0,572

14 0 E-RESIST1-2 Combination Min 0 124,989 0 0 0 -618,2185 14-1 0

14 0,572 E-RESIST1-2 Combination Min 0 148,777 0 0 0 -865,2755 14-1 0,572

15 0 LINEA LinStatic 0 46,893 0 0 0 -69,9524 15-1 0

15 0,572 LINEA LinStatic 0 52,345 0 0 0 -98,3345 15-1 0,572

15 0 HL93 + LinMoving Max 0 214,108 0 0 0 48,7657 15-1 0

15 0,572 HL93 + LinMoving Max 0 229,928 0 0 0 45,3607 15-1 0,572

15 0 HL93 + LinMoving Min 0 -5,287 0 0 0 -227,2622 15-1 0

15 0,572 HL93 + LinMoving Min 0 -5,287 0 0 0 -274,2756 15-1 0,572

15 0 TAMDEM + LinMoving Max 0 202,313 0 0 0 44,2199 15-1 0

15 0,572 TAMDEM + LinMoving Max 0 212,217 0 0 0 47,3785 15-1 0,572

15 0 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -209,0267 15-1 0

15 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -223,9572 15-1 0,572

15 0 HL93 - LinMoving Max 0 192,697 0 0 0 55,8602 15-1 0

15 0,572 HL93 - LinMoving Max 0 206,935 0 0 0 40,8246 15-1 0,572

15 0 HL93 - LinMoving Min 0 -4,758 0 0 0 -204,536 15-1 0

15 0,572 HL93 - LinMoving Min 0 -4,758 0 0 0 -234,1701 15-1 0,572

15 0 TAMDEM - LinMoving Max 0 196,205 0 0 0 61,3208 15-1 0

15 0,572 TAMDEM - LinMoving Max 0 202,658 0 0 0 42,679 15-1 0,572

15 0 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -268,1706 15-1 0

15 0,572 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -345,8473 15-1 0,572

15 0 SERV1-1 H+ Combination Max 0 323,1 0 0 0 -113,8205 15-1 0

15 0,572 SERV1-1 H+ Combination Max 0 351,59 0 0 0 -183,1923 15-1 0,572

15 0 SERV1-1 H+ Combination Min 0 103,705 0 0 0 -389,8484 15-1 0

15 0,572 SERV1-1 H+ Combination Min 0 116,375 0 0 0 -502,8286 15-1 0,572

15 0 SERV1-2 T+ Combination Max 0 311,305 0 0 0 -118,3663 15-1 0

15 0,572 SERV1-2 T+ Combination Max 0 333,879 0 0 0 -181,1745 15-1 0,572



15 0 SERV1-2 T+ Combination Min 0 103,47 0 0 0 -371,6129 15-1 0

15 0,572 SERV1-2 T+ Combination Min 0 116,139 0 0 0 -452,5101 15-1 0,572

15 0 RESIST1-2 T+ Combination Max 0 632,513 0 0 0 -138,1866 15-1 0

15 0,572 RESIST1-2 T+ Combination Max 0 674,355 0 0 0 -228,6609 15-1 0,572

15 0 RESIST1-2 T+ Combination Min 0 148,777 0 0 0 -727,618 15-1 0

15 0,572 RESIST1-2 T+ Combination Min 0 167,566 0 0 0 -860,1946 15-1 0,572

15 0 SERV1-1 H- Combination Max 0 301,689 0 0 0 -106,726 15-1 0

15 0,572 SERV1-1 H- Combination Max 0 328,597 0 0 0 -187,7284 15-1 0,572

15 0 SERV1-1 H- Combination Min 0 104,233 0 0 0 -367,1222 15-1 0

15 0,572 SERV1-1 H- Combination Min 0 116,903 0 0 0 -462,7231 15-1 0,572

15 0 SERV1-2  T- Combination Max 0 305,197 0 0 0 -101,2654 15-1 0

15 0,572 SERV1-2  T- Combination Max 0 324,319 0 0 0 -185,874 15-1 0,572

15 0 SERV1-2  T- Combination Min 0 104,017 0 0 0 -430,7568 15-1 0

15 0,572 SERV1-2  T- Combination Min 0 116,687 0 0 0 -574,4002 15-1 0,572

15 0 RESIST 1-1 H+ Combination Max 0 659,967 0 0 0 -127,6063 15-1 0

15 0,572 RESIST 1-1 H+ Combination Max 0 715,577 0 0 0 -233,3573 15-1 0,572

15 0 RESIST 1-1 H+ Combination Min 0 149,325 0 0 0 -770,0611 15-1 0

15 0,572 RESIST 1-1 H+ Combination Min 0 168,114 0 0 0 -977,3107 15-1 0,572

15 0 RESIST1-1 H- Combination Max 0 610,133 0 0 0 -111,0938 15-1 0

15 0,572 RESIST1-1 H- Combination Max 0 662,061 0 0 0 -243,915 15-1 0,572

15 0 RESIST1-1 H- Combination Min 0 150,555 0 0 0 -717,1658 15-1 0

15 0,572 RESIST1-1 H- Combination Min 0 169,344 0 0 0 -883,9652 15-1 0,572

15 0 RESIST1-2 T- Combination Max 0 618,298 0 0 0 -98,3841 15-1 0

15 0,572 RESIST1-2 T- Combination Max 0 652,105 0 0 0 -239,5989 15-1 0,572

15 0 RESIST1-2 T- Combination Min 0 150,052 0 0 0 -865,2755 15-1 0

15 0,572 RESIST1-2 T- Combination Min 0 168,841 0 0 0 -1143,8938 15-1 0,572

15 0 E-SERV1-1 Combination Max 0 323,1 0 0 0 -106,726 15-1 0

15 0,572 E-SERV1-1 Combination Max 0 351,59 0 0 0 -183,1923 15-1 0,572

15 0 E-SERV1-1 Combination Min 0 103,705 0 0 0 -389,8484 15-1 0

15 0,572 E-SERV1-1 Combination Min 0 116,375 0 0 0 -502,8286 15-1 0,572

15 0 E-SERV1-2 Combination Max 0 311,305 0 0 0 -101,2654 15-1 0

15 0,572 E-SERV1-2 Combination Max 0 333,879 0 0 0 -181,1745 15-1 0,572

15 0 E-SERV1-2 Combination Min 0 103,47 0 0 0 -430,7568 15-1 0

15 0,572 E-SERV1-2 Combination Min 0 116,139 0 0 0 -574,4002 15-1 0,572

15 0 E-RESIST1-1 Combination Max 0 659,967 0 0 0 -111,0938 15-1 0

15 0,572 E-RESIST1-1 Combination Max 0 715,577 0 0 0 -233,3573 15-1 0,572

15 0 E-RESIST1-1 Combination Min 0 149,325 0 0 0 -770,0611 15-1 0

15 0,572 E-RESIST1-1 Combination Min 0 168,114 0 0 0 -977,3107 15-1 0,572

15 0 E-RESIST1-2 Combination Max 0 632,513 0 0 0 -98,3841 15-1 0

15 0,572 E-RESIST1-2 Combination Max 0 674,355 0 0 0 -228,6609 15-1 0,572

15 0 E-RESIST1-2 Combination Min 0 148,777 0 0 0 -865,2755 15-1 0

15 0,572 E-RESIST1-2 Combination Min 0 167,566 0 0 0 -1143,8938 15-1 0,572

16 0 LINEA LinStatic 0 -54,464 0 0 0 -98,3345 16-1 0

16 0,5715 LINEA LinStatic 0 -49,018 0 0 0 -68,7647 16-1 0,5715

16 0 HL93 + LinMoving Max 0 17,914 0 0 0 45,3607 16-1 0

16 0,5715 HL93 + LinMoving Max 0 17,914 0 0 0 44,5593 16-1 0,5715

16 0 HL93 + LinMoving Min 0 -227,058 0 0 0 -274,2756 16-1 0

16 0,5715 HL93 + LinMoving Min 0 -211,444 0 0 0 -209,4373 16-1 0,5715

16 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 47,3785 16-1 0

16 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 36,685 16-1 0,5715

16 0 TAMDEM + LinMoving Min 0 -205,134 0 0 0 -223,9572 16-1 0

16 0,5715 TAMDEM + LinMoving Min 0 -195,566 0 0 0 -155,8047 16-1 0,5715

16 0 HL93 - LinMoving Max 0 16,123 0 0 0 40,8246 16-1 0

16 0,5715 HL93 - LinMoving Max 0 16,123 0 0 0 41,336 16-1 0,5715

16 0 HL93 - LinMoving Min 0 -204,353 0 0 0 -234,1701 16-1 0

16 0,5715 HL93 - LinMoving Min 0 -190,3 0 0 0 -147,4033 16-1 0,5715

16 0 TAMDEM - LinMoving Max 0 16,855 0 0 0 42,679 16-1 0

16 0,5715 TAMDEM - LinMoving Max 0 19,62 0 0 0 59,4283 16-1 0,5715

16 0 TAMDEM - LinMoving Min 0 -198,092 0 0 0 -345,8473 16-1 0

16 0,5715 TAMDEM - LinMoving Min 0 -182,8 0 0 0 -272,7537 16-1 0,5715

16 0 SERV1-1 H+ Combination Max 0 -108,673 0 0 0 -183,1923 16-1 0

16 0,5715 SERV1-1 H+ Combination Max 0 -96,014 0 0 0 -115,2663 16-1 0,5715

16 0 SERV1-1 H+ Combination Min 0 -353,646 0 0 0 -502,8286 16-1 0

16 0,5715 SERV1-1 H+ Combination Min 0 -325,373 0 0 0 -369,2629 16-1 0,5715

16 0 SERV1-2 T+ Combination Max 0 -107,876 0 0 0 -181,1745 16-1 0

16 0,5715 SERV1-2 T+ Combination Max 0 -95,217 0 0 0 -123,1406 16-1 0,5715

16 0 SERV1-2 T+ Combination Min 0 -331,721 0 0 0 -452,5101 16-1 0

16 0,5715 SERV1-2 T+ Combination Min 0 -309,495 0 0 0 -315,6303 16-1 0,5715



16 0 RESIST1-2 T+ Combination Max 0 -144,173 0 0 0 -228,6609 16-1 0

16 0,5715 RESIST1-2 T+ Combination Max 0 -125,401 0 0 0 -151,6301 16-1 0,5715

16 0 RESIST1-2 T+ Combination Min 0 -665,172 0 0 0 -860,1946 16-1 0

16 0,5715 RESIST1-2 T+ Combination Min 0 -624,131 0 0 0 -599,6499 16-1 0,5715

16 0 SERV1-1 H- Combination Max 0 -110,464 0 0 0 -187,7284 16-1 0

16 0,5715 SERV1-1 H- Combination Max 0 -97,806 0 0 0 -118,4896 16-1 0,5715

16 0 SERV1-1 H- Combination Min 0 -330,94 0 0 0 -462,7231 16-1 0

16 0,5715 SERV1-1 H- Combination Min 0 -304,229 0 0 0 -307,2289 16-1 0,5715

16 0 SERV1-2  T- Combination Max 0 -109,732 0 0 0 -185,874 16-1 0

16 0,5715 SERV1-2  T- Combination Max 0 -94,309 0 0 0 -100,3973 16-1 0,5715

16 0 SERV1-2  T- Combination Min 0 -324,679 0 0 0 -574,4002 16-1 0

16 0,5715 SERV1-2  T- Combination Min 0 -296,729 0 0 0 -432,5793 16-1 0,5715

16 0 RESIST 1-1 H+ Combination Max 0 -146,028 0 0 0 -233,3573 16-1 0

16 0,5715 RESIST 1-1 H+ Combination Max 0 -127,256 0 0 0 -133,3027 16-1 0,5715

16 0 RESIST 1-1 H+ Combination Min 0 -716,202 0 0 0 -977,3107 16-1 0

16 0,5715 RESIST 1-1 H+ Combination Min 0 -661,088 0 0 0 -724,4799 16-1 0,5715

16 0 RESIST1-1 H- Combination Max 0 -150,197 0 0 0 -243,915 16-1 0

16 0,5715 RESIST1-1 H- Combination Max 0 -131,425 0 0 0 -140,8049 16-1 0,5715

16 0 RESIST1-1 H- Combination Min 0 -663,354 0 0 0 -883,9652 16-1 0

16 0,5715 RESIST1-1 H- Combination Min 0 -611,874 0 0 0 -580,0956 16-1 0,5715

16 0 RESIST1-2 T- Combination Max 0 -148,493 0 0 0 -239,5989 16-1 0

16 0,5715 RESIST1-2 T- Combination Max 0 -123,286 0 0 0 -98,6952 16-1 0,5715

16 0 RESIST1-2 T- Combination Min 0 -648,782 0 0 0 -1143,8938 16-1 0

16 0,5715 RESIST1-2 T- Combination Min 0 -594,419 0 0 0 -871,8487 16-1 0,5715

16 0 E-SERV1-1 Combination Max 0 -108,673 0 0 0 -183,1923 16-1 0

16 0,5715 E-SERV1-1 Combination Max 0 -96,014 0 0 0 -115,2663 16-1 0,5715

16 0 E-SERV1-1 Combination Min 0 -353,646 0 0 0 -502,8286 16-1 0

16 0,5715 E-SERV1-1 Combination Min 0 -325,373 0 0 0 -369,2629 16-1 0,5715

16 0 E-SERV1-2 Combination Max 0 -107,876 0 0 0 -181,1745 16-1 0

16 0,5715 E-SERV1-2 Combination Max 0 -94,309 0 0 0 -100,3973 16-1 0,5715

16 0 E-SERV1-2 Combination Min 0 -331,721 0 0 0 -574,4002 16-1 0

16 0,5715 E-SERV1-2 Combination Min 0 -309,495 0 0 0 -432,5793 16-1 0,5715

16 0 E-RESIST1-1 Combination Max 0 -146,028 0 0 0 -233,3573 16-1 0

16 0,5715 E-RESIST1-1 Combination Max 0 -127,256 0 0 0 -133,3027 16-1 0,5715

16 0 E-RESIST1-1 Combination Min 0 -716,202 0 0 0 -977,3107 16-1 0

16 0,5715 E-RESIST1-1 Combination Min 0 -661,088 0 0 0 -724,4799 16-1 0,5715

16 0 E-RESIST1-2 Combination Max 0 -144,173 0 0 0 -228,6609 16-1 0

16 0,5715 E-RESIST1-2 Combination Max 0 -123,286 0 0 0 -98,6952 16-1 0,5715

16 0 E-RESIST1-2 Combination Min 0 -665,172 0 0 0 -1143,8938 16-1 0

16 0,5715 E-RESIST1-2 Combination Min 0 -624,131 0 0 0 -871,8487 16-1 0,5715

17 0 LINEA LinStatic 0 -49,018 0 0 0 -68,7647 17-1 0

17 0,5715 LINEA LinStatic 0 -43,571 0 0 0 -42,3075 17-1 0,5715

17 0 HL93 + LinMoving Max 0 17,914 0 0 0 44,5593 17-1 0

17 0,5715 HL93 + LinMoving Max 0 17,914 0 0 0 83,0957 17-1 0,5715

17 0 HL93 + LinMoving Min 0 -211,444 0 0 0 -209,4373 17-1 0

17 0,5715 HL93 + LinMoving Min 0 -195,625 0 0 0 -156,2445 17-1 0,5715

17 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 36,685 17-1 0

17 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 73,7471 17-1 0,5715

17 0 TAMDEM + LinMoving Min 0 -195,566 0 0 0 -155,8047 17-1 0

17 0,5715 TAMDEM + LinMoving Min 0 -185,077 0 0 0 -145,1107 17-1 0,5715

17 0 HL93 - LinMoving Max 0 16,123 0 0 0 41,336 17-1 0

17 0,5715 HL93 - LinMoving Max 0 16,123 0 0 0 74,5942 17-1 0,5715

17 0 HL93 - LinMoving Min 0 -190,3 0 0 0 -147,4033 17-1 0

17 0,5715 HL93 - LinMoving Min 0 -176,063 0 0 0 -125,0306 17-1 0,5715

17 0 TAMDEM - LinMoving Max 0 19,62 0 0 0 59,4283 17-1 0

17 0,5715 TAMDEM - LinMoving Max 0 23,984 0 0 0 89,8456 17-1 0,5715

17 0 TAMDEM - LinMoving Min 0 -182,8 0 0 0 -272,7537 17-1 0

17 0,5715 TAMDEM - LinMoving Min 0 -175,063 0 0 0 -205,3846 17-1 0,5715

17 0 SERV1-1 H+ Combination Max 0 -96,014 0 0 0 -115,2663 17-1 0

17 0,5715 SERV1-1 H+ Combination Max 0 -83,356 0 0 0 -15,2369 17-1 0,5715

17 0 SERV1-1 H+ Combination Min 0 -325,373 0 0 0 -369,2629 17-1 0

17 0,5715 SERV1-1 H+ Combination Min 0 -296,895 0 0 0 -254,5772 17-1 0,5715

17 0 SERV1-2 T+ Combination Max 0 -95,217 0 0 0 -123,1406 17-1 0

17 0,5715 SERV1-2 T+ Combination Max 0 -82,559 0 0 0 -24,5856 17-1 0,5715

17 0 SERV1-2 T+ Combination Min 0 -309,495 0 0 0 -315,6303 17-1 0

17 0,5715 SERV1-2 T+ Combination Min 0 -286,347 0 0 0 -243,4434 17-1 0,5715

17 0 RESIST1-2 T+ Combination Max 0 -125,401 0 0 0 -151,6301 17-1 0

17 0,5715 RESIST1-2 T+ Combination Max 0 -106,628 0 0 0 25,8232 17-1 0,5715



17 0 RESIST1-2 T+ Combination Min 0 -624,131 0 0 0 -599,6499 17-1 0

17 0,5715 RESIST1-2 T+ Combination Min 0 -580,946 0 0 0 -483,5683 17-1 0,5715

17 0 SERV1-1 H- Combination Max 0 -97,806 0 0 0 -118,4896 17-1 0

17 0,5715 SERV1-1 H- Combination Max 0 -85,147 0 0 0 -23,7385 17-1 0,5715

17 0 SERV1-1 H- Combination Min 0 -304,229 0 0 0 -307,2289 17-1 0

17 0,5715 SERV1-1 H- Combination Min 0 -277,333 0 0 0 -223,3632 17-1 0,5715

17 0 SERV1-2  T- Combination Max 0 -94,309 0 0 0 -100,3973 17-1 0

17 0,5715 SERV1-2  T- Combination Max 0 -77,286 0 0 0 -8,4871 17-1 0,5715

17 0 SERV1-2  T- Combination Min 0 -296,729 0 0 0 -432,5793 17-1 0

17 0,5715 SERV1-2  T- Combination Min 0 -276,333 0 0 0 -303,7173 17-1 0,5715

17 0 RESIST 1-1 H+ Combination Max 0 -127,256 0 0 0 -133,3027 17-1 0

17 0,5715 RESIST 1-1 H+ Combination Max 0 -108,483 0 0 0 47,5822 17-1 0,5715

17 0 RESIST 1-1 H+ Combination Min 0 -661,088 0 0 0 -724,4799 17-1 0

17 0,5715 RESIST 1-1 H+ Combination Min 0 -605,497 0 0 0 -509,4823 17-1 0,5715

17 0 RESIST1-1 H- Combination Max 0 -131,425 0 0 0 -140,8049 17-1 0

17 0,5715 RESIST1-1 H- Combination Max 0 -112,653 0 0 0 27,7949 17-1 0,5715

17 0 RESIST1-1 H- Combination Min 0 -611,874 0 0 0 -580,0956 17-1 0

17 0,5715 RESIST1-1 H- Combination Min 0 -559,965 0 0 0 -436,8317 17-1 0,5715

17 0 RESIST1-2 T- Combination Max 0 -123,286 0 0 0 -98,6952 17-1 0

17 0,5715 RESIST1-2 T- Combination Max 0 -94,357 0 0 0 63,2925 17-1 0,5715

17 0 RESIST1-2 T- Combination Min 0 -594,419 0 0 0 -871,8487 17-1 0

17 0,5715 RESIST1-2 T- Combination Min 0 -557,639 0 0 0 -623,8559 17-1 0,5715

17 0 E-SERV1-1 Combination Max 0 -96,014 0 0 0 -115,2663 17-1 0

17 0,5715 E-SERV1-1 Combination Max 0 -83,356 0 0 0 -15,2369 17-1 0,5715

17 0 E-SERV1-1 Combination Min 0 -325,373 0 0 0 -369,2629 17-1 0

17 0,5715 E-SERV1-1 Combination Min 0 -296,895 0 0 0 -254,5772 17-1 0,5715

17 0 E-SERV1-2 Combination Max 0 -94,309 0 0 0 -100,3973 17-1 0

17 0,5715 E-SERV1-2 Combination Max 0 -77,286 0 0 0 -8,4871 17-1 0,5715

17 0 E-SERV1-2 Combination Min 0 -309,495 0 0 0 -432,5793 17-1 0

17 0,5715 E-SERV1-2 Combination Min 0 -286,347 0 0 0 -303,7173 17-1 0,5715

17 0 E-RESIST1-1 Combination Max 0 -127,256 0 0 0 -133,3027 17-1 0

17 0,5715 E-RESIST1-1 Combination Max 0 -108,483 0 0 0 47,5822 17-1 0,5715

17 0 E-RESIST1-1 Combination Min 0 -661,088 0 0 0 -724,4799 17-1 0

17 0,5715 E-RESIST1-1 Combination Min 0 -605,497 0 0 0 -509,4823 17-1 0,5715

17 0 E-RESIST1-2 Combination Max 0 -123,286 0 0 0 -98,6952 17-1 0

17 0,5715 E-RESIST1-2 Combination Max 0 -94,357 0 0 0 63,2925 17-1 0,5715

17 0 E-RESIST1-2 Combination Min 0 -624,131 0 0 0 -871,8487 17-1 0

17 0,5715 E-RESIST1-2 Combination Min 0 -580,946 0 0 0 -623,8559 17-1 0,5715

18 0 LINEA LinStatic 0 -43,571 0 0 0 -42,3075 18-1 0

18 0,5715 LINEA LinStatic 0 -38,125 0 0 0 -18,9628 18-1 0,5715

18 0 HL93 + LinMoving Max 0 17,914 0 0 0 83,0957 18-1 0

18 0,5715 HL93 + LinMoving Max 0 19,346 0 0 0 120,5233 18-1 0,5715

18 0 HL93 + LinMoving Min 0 -195,625 0 0 0 -156,2445 18-1 0

18 0,5715 HL93 + LinMoving Min 0 -180,09 0 0 0 -128,6849 18-1 0,5715

18 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 73,7471 18-1 0

18 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 136,7698 18-1 0,5715

18 0 TAMDEM + LinMoving Min 0 -185,077 0 0 0 -145,1107 18-1 0

18 0,5715 TAMDEM + LinMoving Min 0 -173,8 0 0 0 -134,4167 18-1 0,5715

18 0 HL93 - LinMoving Max 0 16,123 0 0 0 74,5942 18-1 0

18 0,5715 HL93 - LinMoving Max 0 16,998 0 0 0 108,1332 18-1 0,5715

18 0 HL93 - LinMoving Min 0 -176,063 0 0 0 -125,0306 18-1 0

18 0,5715 HL93 - LinMoving Min 0 -162,081 0 0 0 -115,8164 18-1 0,5715

18 0 TAMDEM - LinMoving Max 0 23,984 0 0 0 89,8456 18-1 0

18 0,5715 TAMDEM - LinMoving Max 0 30,529 0 0 0 136,9843 18-1 0,5715

18 0 TAMDEM - LinMoving Min 0 -175,063 0 0 0 -205,3846 18-1 0

18 0,5715 TAMDEM - LinMoving Min 0 -167,375 0 0 0 -151,1236 18-1 0,5715

18 0 SERV1-1 H+ Combination Max 0 -83,356 0 0 0 -15,2369 18-1 0

18 0,5715 SERV1-1 H+ Combination Max 0 -69,265 0 0 0 76,4491 18-1 0,5715

18 0 SERV1-1 H+ Combination Min 0 -296,895 0 0 0 -254,5772 18-1 0

18 0,5715 SERV1-1 H+ Combination Min 0 -268,701 0 0 0 -172,7591 18-1 0,5715

18 0 SERV1-2 T+ Combination Max 0 -82,559 0 0 0 -24,5856 18-1 0

18 0,5715 SERV1-2 T+ Combination Max 0 -69,9 0 0 0 92,6956 18-1 0,5715

18 0 SERV1-2 T+ Combination Min 0 -286,347 0 0 0 -243,4434 18-1 0

18 0,5715 SERV1-2 T+ Combination Min 0 -262,411 0 0 0 -178,4909 18-1 0,5715

18 0 RESIST1-2 T+ Combination Max 0 -106,628 0 0 0 25,8232 18-1 0

18 0,5715 RESIST1-2 T+ Combination Max 0 -87,856 0 0 0 252,9715 18-1 0,5715

18 0 RESIST1-2 T+ Combination Min 0 -580,946 0 0 0 -483,5683 18-1 0

18 0,5715 RESIST1-2 T+ Combination Min 0 -535,925 0 0 0 -378,2151 18-1 0,5715



18 0 SERV1-1 H- Combination Max 0 -85,147 0 0 0 -23,7385 18-1 0

18 0,5715 SERV1-1 H- Combination Max 0 -71,613 0 0 0 64,059 18-1 0,5715

18 0 SERV1-1 H- Combination Min 0 -277,333 0 0 0 -223,3632 18-1 0

18 0,5715 SERV1-1 H- Combination Min 0 -250,692 0 0 0 -159,8906 18-1 0,5715

18 0 SERV1-2  T- Combination Max 0 -77,286 0 0 0 -8,4871 18-1 0

18 0,5715 SERV1-2  T- Combination Max 0 -58,082 0 0 0 92,9101 18-1 0,5715

18 0 SERV1-2  T- Combination Min 0 -276,333 0 0 0 -303,7173 18-1 0

18 0,5715 SERV1-2  T- Combination Min 0 -255,986 0 0 0 -195,1978 18-1 0,5715

18 0 RESIST 1-1 H+ Combination Max 0 -108,483 0 0 0 47,5822 18-1 0

18 0,5715 RESIST 1-1 H+ Combination Max 0 -86,378 0 0 0 215,1578 18-1 0,5715

18 0 RESIST 1-1 H+ Combination Min 0 -605,497 0 0 0 -509,4823 18-1 0

18 0,5715 RESIST 1-1 H+ Combination Min 0 -550,565 0 0 0 -364,8742 18-1 0,5715

18 0 RESIST1-1 H- Combination Max 0 -112,653 0 0 0 27,7949 18-1 0

18 0,5715 RESIST1-1 H- Combination Max 0 -91,843 0 0 0 186,3199 18-1 0,5715

18 0 RESIST1-1 H- Combination Min 0 -559,965 0 0 0 -436,8317 18-1 0

18 0,5715 RESIST1-1 H- Combination Min 0 -508,649 0 0 0 -334,9228 18-1 0,5715

18 0 RESIST1-2 T- Combination Max 0 -94,357 0 0 0 63,2925 18-1 0

18 0,5715 RESIST1-2 T- Combination Max 0 -60,35 0 0 0 253,4708 18-1 0,5715

18 0 RESIST1-2 T- Combination Min 0 -557,639 0 0 0 -623,8559 18-1 0

18 0,5715 RESIST1-2 T- Combination Min 0 -520,972 0 0 0 -417,1003 18-1 0,5715

18 0 E-SERV1-1 Combination Max 0 -83,356 0 0 0 -15,2369 18-1 0

18 0,5715 E-SERV1-1 Combination Max 0 -69,265 0 0 0 76,4491 18-1 0,5715

18 0 E-SERV1-1 Combination Min 0 -296,895 0 0 0 -254,5772 18-1 0

18 0,5715 E-SERV1-1 Combination Min 0 -268,701 0 0 0 -172,7591 18-1 0,5715

18 0 E-SERV1-2 Combination Max 0 -77,286 0 0 0 -8,4871 18-1 0

18 0,5715 E-SERV1-2 Combination Max 0 -58,082 0 0 0 92,9101 18-1 0,5715

18 0 E-SERV1-2 Combination Min 0 -286,347 0 0 0 -303,7173 18-1 0

18 0,5715 E-SERV1-2 Combination Min 0 -262,411 0 0 0 -195,1978 18-1 0,5715

18 0 E-RESIST1-1 Combination Max 0 -108,483 0 0 0 47,5822 18-1 0

18 0,5715 E-RESIST1-1 Combination Max 0 -86,378 0 0 0 215,1578 18-1 0,5715

18 0 E-RESIST1-1 Combination Min 0 -605,497 0 0 0 -509,4823 18-1 0

18 0,5715 E-RESIST1-1 Combination Min 0 -550,565 0 0 0 -364,8742 18-1 0,5715

18 0 E-RESIST1-2 Combination Max 0 -94,357 0 0 0 63,2925 18-1 0

18 0,5715 E-RESIST1-2 Combination Max 0 -60,35 0 0 0 253,4708 18-1 0,5715

18 0 E-RESIST1-2 Combination Min 0 -580,946 0 0 0 -623,8559 18-1 0

18 0,5715 E-RESIST1-2 Combination Min 0 -535,925 0 0 0 -417,1003 18-1 0,5715

19 0 LINEA LinStatic 0 -38,125 0 0 0 -18,9628 19-1 0

19 0,5715 LINEA LinStatic 0 -32,678 0 0 0 1,2691 19-1 0,5715

19 0 HL93 + LinMoving Max 0 19,346 0 0 0 120,5233 19-1 0

19 0,5715 HL93 + LinMoving Max 0 26,079 0 0 0 167,9897 19-1 0,5715

19 0 HL93 + LinMoving Min 0 -180,09 0 0 0 -128,6849 19-1 0

19 0,5715 HL93 + LinMoving Min 0 -164,01 0 0 0 -118,4469 19-1 0,5715

19 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 136,7698 19-1 0

19 0,5715 TAMDEM + LinMoving Max 0 25,298 0 0 0 194,7362 19-1 0,5715

19 0 TAMDEM + LinMoving Min 0 -173,8 0 0 0 -134,4167 19-1 0

19 0,5715 TAMDEM + LinMoving Min 0 -161,867 0 0 0 -123,7228 19-1 0,5715

19 0 HL93 - LinMoving Max 0 16,998 0 0 0 108,1332 19-1 0

19 0,5715 HL93 - LinMoving Max 0 22,758 0 0 0 151,1907 19-1 0,5715

19 0 HL93 - LinMoving Min 0 -162,081 0 0 0 -115,8164 19-1 0

19 0,5715 HL93 - LinMoving Min 0 -147,609 0 0 0 -106,6022 19-1 0,5715

19 0 TAMDEM - LinMoving Max 0 30,529 0 0 0 136,9843 19-1 0

19 0,5715 TAMDEM - LinMoving Max 0 39,642 0 0 0 179,5683 19-1 0,5715

19 0 TAMDEM - LinMoving Min 0 -167,375 0 0 0 -151,1236 19-1 0

19 0,5715 TAMDEM - LinMoving Min 0 -158,782 0 0 0 -114,9825 19-1 0,5715

19 0 SERV1-1 H+ Combination Max 0 -69,265 0 0 0 76,4491 19-1 0

19 0,5715 SERV1-1 H+ Combination Max 0 -49,873 0 0 0 170,9395 19-1 0,5715

19 0 SERV1-1 H+ Combination Min 0 -268,701 0 0 0 -172,7591 19-1 0

19 0,5715 SERV1-1 H+ Combination Min 0 -239,963 0 0 0 -115,4971 19-1 0,5715

19 0 SERV1-2 T+ Combination Max 0 -69,9 0 0 0 92,6956 19-1 0

19 0,5715 SERV1-2 T+ Combination Max 0 -50,654 0 0 0 197,686 19-1 0,5715

19 0 SERV1-2 T+ Combination Min 0 -262,411 0 0 0 -178,4909 19-1 0

19 0,5715 SERV1-2 T+ Combination Min 0 -237,819 0 0 0 -120,773 19-1 0,5715

19 0 RESIST1-2 T+ Combination Max 0 -87,856 0 0 0 252,9715 19-1 0

19 0,5715 RESIST1-2 T+ Combination Max 0 -53,752 0 0 0 457,623 19-1 0,5715

19 0 RESIST1-2 T+ Combination Min 0 -535,925 0 0 0 -378,2151 19-1 0

19 0,5715 RESIST1-2 T+ Combination Min 0 -489,379 0 0 0 -283,5903 19-1 0,5715

19 0 SERV1-1 H- Combination Max 0 -71,613 0 0 0 64,059 19-1 0

19 0,5715 SERV1-1 H- Combination Max 0 -53,195 0 0 0 154,1405 19-1 0,5715



19 0 SERV1-1 H- Combination Min 0 -250,692 0 0 0 -159,8906 19-1 0

19 0,5715 SERV1-1 H- Combination Min 0 -223,561 0 0 0 -103,6524 19-1 0,5715

19 0 SERV1-2  T- Combination Max 0 -58,082 0 0 0 92,9101 19-1 0

19 0,5715 SERV1-2  T- Combination Max 0 -36,31 0 0 0 182,5181 19-1 0,5715

19 0 SERV1-2  T- Combination Min 0 -255,986 0 0 0 -195,1978 19-1 0

19 0,5715 SERV1-2  T- Combination Min 0 -234,734 0 0 0 -112,0327 19-1 0,5715

19 0 RESIST 1-1 H+ Combination Max 0 -86,378 0 0 0 215,1578 19-1 0

19 0,5715 RESIST 1-1 H+ Combination Max 0 -51,935 0 0 0 395,3704 19-1 0,5715

19 0 RESIST 1-1 H+ Combination Min 0 -550,565 0 0 0 -364,8742 19-1 0

19 0,5715 RESIST 1-1 H+ Combination Min 0 -494,368 0 0 0 -271,3108 19-1 0,5715

19 0 RESIST1-1 H- Combination Max 0 -91,843 0 0 0 186,3199 19-1 0

19 0,5715 RESIST1-1 H- Combination Max 0 -59,666 0 0 0 356,2708 19-1 0,5715

19 0 RESIST1-1 H- Combination Min 0 -508,649 0 0 0 -334,9228 19-1 0

19 0,5715 RESIST1-1 H- Combination Min 0 -456,194 0 0 0 -243,7423 19-1 0,5715

19 0 RESIST1-2 T- Combination Max 0 -60,35 0 0 0 253,4708 19-1 0

19 0,5715 RESIST1-2 T- Combination Max 0 -20,368 0 0 0 422,3197 19-1 0,5715

19 0 RESIST1-2 T- Combination Min 0 -520,972 0 0 0 -417,1003 19-1 0

19 0,5715 RESIST1-2 T- Combination Min 0 -482,198 0 0 0 -263,2474 19-1 0,5715

19 0 E-SERV1-1 Combination Max 0 -69,265 0 0 0 76,4491 19-1 0

19 0,5715 E-SERV1-1 Combination Max 0 -49,873 0 0 0 170,9395 19-1 0,5715

19 0 E-SERV1-1 Combination Min 0 -268,701 0 0 0 -172,7591 19-1 0

19 0,5715 E-SERV1-1 Combination Min 0 -239,963 0 0 0 -115,4971 19-1 0,5715

19 0 E-SERV1-2 Combination Max 0 -58,082 0 0 0 92,9101 19-1 0

19 0,5715 E-SERV1-2 Combination Max 0 -36,31 0 0 0 197,686 19-1 0,5715

19 0 E-SERV1-2 Combination Min 0 -262,411 0 0 0 -195,1978 19-1 0

19 0,5715 E-SERV1-2 Combination Min 0 -237,819 0 0 0 -120,773 19-1 0,5715

19 0 E-RESIST1-1 Combination Max 0 -86,378 0 0 0 215,1578 19-1 0

19 0,5715 E-RESIST1-1 Combination Max 0 -51,935 0 0 0 395,3704 19-1 0,5715

19 0 E-RESIST1-1 Combination Min 0 -550,565 0 0 0 -364,8742 19-1 0

19 0,5715 E-RESIST1-1 Combination Min 0 -494,368 0 0 0 -271,3108 19-1 0,5715

19 0 E-RESIST1-2 Combination Max 0 -60,35 0 0 0 253,4708 19-1 0

19 0,5715 E-RESIST1-2 Combination Max 0 -20,368 0 0 0 457,623 19-1 0,5715

19 0 E-RESIST1-2 Combination Min 0 -535,925 0 0 0 -417,1003 19-1 0

19 0,5715 E-RESIST1-2 Combination Min 0 -489,379 0 0 0 -283,5903 19-1 0,5715

20 0 LINEA LinStatic 0 -32,678 0 0 0 1,2691 20-1 0

20 0,5715 LINEA LinStatic 0 -27,232 0 0 0 18,3885 20-1 0,5715

20 0 HL93 + LinMoving Max 0 26,079 0 0 0 167,9897 20-1 0

20 0,5715 HL93 + LinMoving Max 0 36,864 0 0 0 223,2516 20-1 0,5715

20 0 HL93 + LinMoving Min 0 -164,01 0 0 0 -118,4469 20-1 0

20 0,5715 HL93 + LinMoving Min 0 -147,542 0 0 0 -108,209 20-1 0,5715

20 0 TAMDEM + LinMoving Max 0 25,298 0 0 0 194,7362 20-1 0

20 0,5715 TAMDEM + LinMoving Max 0 35,671 0 0 0 245,9149 20-1 0,5715

20 0 TAMDEM + LinMoving Min 0 -161,867 0 0 0 -123,7228 20-1 0

20 0,5715 TAMDEM + LinMoving Min 0 -149,411 0 0 0 -113,0288 20-1 0,5715

20 0 HL93 - LinMoving Max 0 22,758 0 0 0 151,1907 20-1 0

20 0,5715 HL93 - LinMoving Max 0 28,916 0 0 0 200,9265 20-1 0,5715

20 0 HL93 - LinMoving Min 0 -147,609 0 0 0 -106,6022 20-1 0

20 0,5715 HL93 - LinMoving Min 0 -132,788 0 0 0 -100,671 20-1 0,5715

20 0 TAMDEM - LinMoving Max 0 39,642 0 0 0 179,5683 20-1 0

20 0,5715 TAMDEM - LinMoving Max 0 48,988 0 0 0 221,5227 20-1 0,5715

20 0 TAMDEM - LinMoving Min 0 -158,782 0 0 0 -114,9825 20-1 0

20 0,5715 TAMDEM - LinMoving Min 0 -149,323 0 0 0 -101,8175 20-1 0,5715

20 0 SERV1-1 H+ Combination Max 0 -49,873 0 0 0 170,9395 20-1 0

20 0,5715 SERV1-1 H+ Combination Max 0 -26,43 0 0 0 265,991 20-1 0,5715

20 0 SERV1-1 H+ Combination Min 0 -239,963 0 0 0 -115,4971 20-1 0

20 0,5715 SERV1-1 H+ Combination Min 0 -210,836 0 0 0 -65,4696 20-1 0,5715

20 0 SERV1-2 T+ Combination Max 0 -50,654 0 0 0 197,686 20-1 0

20 0,5715 SERV1-2 T+ Combination Max 0 -27,623 0 0 0 288,6543 20-1 0,5715

20 0 SERV1-2 T+ Combination Min 0 -237,819 0 0 0 -120,773 20-1 0

20 0,5715 SERV1-2 T+ Combination Min 0 -212,705 0 0 0 -70,2895 20-1 0,5715

20 0 RESIST1-2 T+ Combination Max 0 -53,752 0 0 0 457,623 20-1 0

20 0,5715 RESIST1-2 T+ Combination Max 0 -10,838 0 0 0 635,7476 20-1 0,5715

20 0 RESIST1-2 T+ Combination Min 0 -489,379 0 0 0 -283,5903 20-1 0

20 0,5715 RESIST1-2 T+ Combination Min 0 -441,616 0 0 0 -199,6939 20-1 0,5715

20 0 SERV1-1 H- Combination Max 0 -53,195 0 0 0 154,1405 20-1 0

20 0,5715 SERV1-1 H- Combination Max 0 -34,378 0 0 0 243,6658 20-1 0,5715

20 0 SERV1-1 H- Combination Min 0 -223,561 0 0 0 -103,6524 20-1 0

20 0,5715 SERV1-1 H- Combination Min 0 -196,082 0 0 0 -57,9316 20-1 0,5715



20 0 SERV1-2  T- Combination Max 0 -36,31 0 0 0 182,5181 20-1 0

20 0,5715 SERV1-2  T- Combination Max 0 -14,306 0 0 0 264,262 20-1 0,5715

20 0 SERV1-2  T- Combination Min 0 -234,734 0 0 0 -112,0327 20-1 0

20 0,5715 SERV1-2  T- Combination Min 0 -212,617 0 0 0 -59,0781 20-1 0,5715

20 0 RESIST 1-1 H+ Combination Max 0 -51,935 0 0 0 395,3704 20-1 0

20 0,5715 RESIST 1-1 H+ Combination Max 0 -8,062 0 0 0 582,9988 20-1 0,5715

20 0 RESIST 1-1 H+ Combination Min 0 -494,368 0 0 0 -271,3108 20-1 0

20 0,5715 RESIST 1-1 H+ Combination Min 0 -437,267 0 0 0 -188,4758 20-1 0,5715

20 0 RESIST1-1 H- Combination Max 0 -59,666 0 0 0 356,2708 20-1 0

20 0,5715 RESIST1-1 H- Combination Max 0 -26,561 0 0 0 531,037 20-1 0,5715

20 0 RESIST1-1 H- Combination Min 0 -456,194 0 0 0 -243,7423 20-1 0

20 0,5715 RESIST1-1 H- Combination Min 0 -402,926 0 0 0 -170,931 20-1 0,5715

20 0 RESIST1-2 T- Combination Max 0 -20,368 0 0 0 422,3197 20-1 0

20 0,5715 RESIST1-2 T- Combination Max 0 20,158 0 0 0 578,9746 20-1 0,5715

20 0 RESIST1-2 T- Combination Min 0 -482,198 0 0 0 -263,2474 20-1 0

20 0,5715 RESIST1-2 T- Combination Min 0 -441,411 0 0 0 -173,5996 20-1 0,5715

20 0 E-SERV1-1 Combination Max 0 -49,873 0 0 0 170,9395 20-1 0

20 0,5715 E-SERV1-1 Combination Max 0 -26,43 0 0 0 265,991 20-1 0,5715

20 0 E-SERV1-1 Combination Min 0 -239,963 0 0 0 -115,4971 20-1 0

20 0,5715 E-SERV1-1 Combination Min 0 -210,836 0 0 0 -65,4696 20-1 0,5715

20 0 E-SERV1-2 Combination Max 0 -36,31 0 0 0 197,686 20-1 0

20 0,5715 E-SERV1-2 Combination Max 0 -14,306 0 0 0 288,6543 20-1 0,5715

20 0 E-SERV1-2 Combination Min 0 -237,819 0 0 0 -120,773 20-1 0

20 0,5715 E-SERV1-2 Combination Min 0 -212,705 0 0 0 -70,2895 20-1 0,5715

20 0 E-RESIST1-1 Combination Max 0 -51,935 0 0 0 395,3704 20-1 0

20 0,5715 E-RESIST1-1 Combination Max 0 -8,062 0 0 0 582,9988 20-1 0,5715

20 0 E-RESIST1-1 Combination Min 0 -494,368 0 0 0 -271,3108 20-1 0

20 0,5715 E-RESIST1-1 Combination Min 0 -437,267 0 0 0 -188,4758 20-1 0,5715

20 0 E-RESIST1-2 Combination Max 0 -20,368 0 0 0 457,623 20-1 0

20 0,5715 E-RESIST1-2 Combination Max 0 20,158 0 0 0 635,7476 20-1 0,5715

20 0 E-RESIST1-2 Combination Min 0 -489,379 0 0 0 -283,5903 20-1 0

20 0,5715 E-RESIST1-2 Combination Min 0 -441,616 0 0 0 -199,6939 20-1 0,5715

21 0 LINEA LinStatic 0 -27,232 0 0 0 18,3885 21-1 0

21 0,5715 LINEA LinStatic 0 -21,786 0 0 0 32,3953 21-1 0,5715

21 0 HL93 + LinMoving Max 0 36,864 0 0 0 223,2516 21-1 0

21 0,5715 HL93 + LinMoving Max 0 47,313 0 0 0 266,5933 21-1 0,5715

21 0 HL93 + LinMoving Min 0 -147,542 0 0 0 -108,209 21-1 0

21 0,5715 HL93 + LinMoving Min 0 -130,842 0 0 0 -97,971 21-1 0,5715

21 0 TAMDEM + LinMoving Max 0 35,671 0 0 0 245,9149 21-1 0

21 0,5715 TAMDEM + LinMoving Max 0 46,85 0 0 0 288,8782 21-1 0,5715

21 0 TAMDEM + LinMoving Min 0 -149,411 0 0 0 -113,0288 21-1 0

21 0,5715 TAMDEM + LinMoving Min 0 -136,565 0 0 0 -102,3348 21-1 0,5715

21 0 HL93 - LinMoving Max 0 28,916 0 0 0 200,9265 21-1 0

21 0,5715 HL93 - LinMoving Max 0 35,409 0 0 0 239,934 21-1 0,5715

21 0 HL93 - LinMoving Min 0 -132,788 0 0 0 -100,671 21-1 0

21 0,5715 HL93 - LinMoving Min 0 -117,758 0 0 0 -97,2317 21-1 0,5715

21 0 TAMDEM - LinMoving Max 0 48,988 0 0 0 221,5227 21-1 0

21 0,5715 TAMDEM - LinMoving Max 0 59,058 0 0 0 260,2244 21-1 0,5715

21 0 TAMDEM - LinMoving Min 0 -149,323 0 0 0 -101,8175 21-1 0

21 0,5715 TAMDEM - LinMoving Min 0 -139,039 0 0 0 -92,1842 21-1 0,5715

21 0 SERV1-1 H+ Combination Max 0 -26,43 0 0 0 265,991 21-1 0

21 0,5715 SERV1-1 H+ Combination Max 0 -3,322 0 0 0 341,8878 21-1 0,5715

21 0 SERV1-1 H+ Combination Min 0 -210,836 0 0 0 -65,4696 21-1 0

21 0,5715 SERV1-1 H+ Combination Min 0 -181,477 0 0 0 -22,6766 21-1 0,5715

21 0 SERV1-2 T+ Combination Max 0 -27,623 0 0 0 288,6543 21-1 0

21 0,5715 SERV1-2 T+ Combination Max 0 -3,785 0 0 0 364,1726 21-1 0,5715

21 0 SERV1-2 T+ Combination Min 0 -212,705 0 0 0 -70,2895 21-1 0

21 0,5715 SERV1-2 T+ Combination Min 0 -187,2 0 0 0 -27,0404 21-1 0,5715

21 0 RESIST1-2 T+ Combination Max 0 -10,838 0 0 0 635,7476 21-1 0

21 0,5715 RESIST1-2 T+ Combination Max 0 33,953 0 0 0 784,0223 21-1 0,5715

21 0 RESIST1-2 T+ Combination Min 0 -441,616 0 0 0 -199,6939 21-1 0

21 0,5715 RESIST1-2 T+ Combination Min 0 -392,945 0 0 0 -126,5259 21-1 0,5715

21 0 SERV1-1 H- Combination Max 0 -34,378 0 0 0 243,6658 21-1 0

21 0,5715 SERV1-1 H- Combination Max 0 -15,226 0 0 0 315,2284 21-1 0,5715

21 0 SERV1-1 H- Combination Min 0 -196,082 0 0 0 -57,9316 21-1 0

21 0,5715 SERV1-1 H- Combination Min 0 -168,393 0 0 0 -21,9372 21-1 0,5715

21 0 SERV1-2  T- Combination Max 0 -14,306 0 0 0 264,262 21-1 0

21 0,5715 SERV1-2  T- Combination Max 0 8,423 0 0 0 335,5188 21-1 0,5715



21 0 SERV1-2  T- Combination Min 0 -212,617 0 0 0 -59,0781 21-1 0

21 0,5715 SERV1-2  T- Combination Min 0 -189,674 0 0 0 -16,8898 21-1 0,5715

21 0 RESIST 1-1 H+ Combination Max 0 -8,062 0 0 0 582,9988 21-1 0

21 0,5715 RESIST 1-1 H+ Combination Max 0 35,032 0 0 0 732,1544 21-1 0,5715

21 0 RESIST 1-1 H+ Combination Min 0 -437,267 0 0 0 -188,4758 21-1 0

21 0,5715 RESIST 1-1 H+ Combination Min 0 -379,624 0 0 0 -116,3691 21-1 0,5715

21 0 RESIST1-1 H- Combination Max 0 -26,561 0 0 0 531,037 21-1 0

21 0,5715 RESIST1-1 H- Combination Max 0 7,324 0 0 0 670,1048 21-1 0,5715

21 0 RESIST1-1 H- Combination Min 0 -402,926 0 0 0 -170,931 21-1 0

21 0,5715 RESIST1-1 H- Combination Min 0 -349,17 0 0 0 -114,6483 21-1 0,5715

21 0 RESIST1-2 T- Combination Max 0 20,158 0 0 0 578,9746 21-1 0

21 0,5715 RESIST1-2 T- Combination Max 0 62,368 0 0 0 717,3306 21-1 0,5715

21 0 RESIST1-2 T- Combination Min 0 -441,411 0 0 0 -173,5996 21-1 0

21 0,5715 RESIST1-2 T- Combination Min 0 -398,703 0 0 0 -102,9004 21-1 0,5715

21 0 E-SERV1-1 Combination Max 0 -26,43 0 0 0 265,991 21-1 0

21 0,5715 E-SERV1-1 Combination Max 0 -3,322 0 0 0 341,8878 21-1 0,5715

21 0 E-SERV1-1 Combination Min 0 -210,836 0 0 0 -65,4696 21-1 0

21 0,5715 E-SERV1-1 Combination Min 0 -181,477 0 0 0 -22,6766 21-1 0,5715

21 0 E-SERV1-2 Combination Max 0 -14,306 0 0 0 288,6543 21-1 0

21 0,5715 E-SERV1-2 Combination Max 0 8,423 0 0 0 364,1726 21-1 0,5715

21 0 E-SERV1-2 Combination Min 0 -212,705 0 0 0 -70,2895 21-1 0

21 0,5715 E-SERV1-2 Combination Min 0 -189,674 0 0 0 -27,0404 21-1 0,5715

21 0 E-RESIST1-1 Combination Max 0 -8,062 0 0 0 582,9988 21-1 0

21 0,5715 E-RESIST1-1 Combination Max 0 35,032 0 0 0 732,1544 21-1 0,5715

21 0 E-RESIST1-1 Combination Min 0 -437,267 0 0 0 -188,4758 21-1 0

21 0,5715 E-RESIST1-1 Combination Min 0 -379,624 0 0 0 -116,3691 21-1 0,5715

21 0 E-RESIST1-2 Combination Max 0 20,158 0 0 0 635,7476 21-1 0

21 0,5715 E-RESIST1-2 Combination Max 0 62,368 0 0 0 784,0223 21-1 0,5715

21 0 E-RESIST1-2 Combination Min 0 -441,616 0 0 0 -199,6939 21-1 0

21 0,5715 E-RESIST1-2 Combination Min 0 -398,703 0 0 0 -126,5259 21-1 0,5715

22 0 LINEA LinStatic 0 -21,786 0 0 0 32,3953 22-1 0

22 0,5715 LINEA LinStatic 0 -16,339 0 0 0 43,2894 22-1 0,5715

22 0 HL93 + LinMoving Max 0 47,313 0 0 0 266,5933 22-1 0

22 0,5715 HL93 + LinMoving Max 0 57,287 0 0 0 297,3612 22-1 0,5715

22 0 HL93 + LinMoving Min 0 -130,842 0 0 0 -97,971 22-1 0

22 0,5715 HL93 + LinMoving Min 0 -114,624 0 0 0 -87,7331 22-1 0,5715

22 0 TAMDEM + LinMoving Max 0 46,85 0 0 0 288,8782 22-1 0

22 0,5715 TAMDEM + LinMoving Max 0 58,702 0 0 0 322,5019 22-1 0,5715

22 0 TAMDEM + LinMoving Min 0 -136,565 0 0 0 -102,3348 22-1 0

22 0,5715 TAMDEM + LinMoving Min 0 -123,463 0 0 0 -91,6408 22-1 0,5715

22 0 HL93 - LinMoving Max 0 35,409 0 0 0 239,934 22-1 0

22 0,5715 HL93 - LinMoving Max 0 42,914 0 0 0 267,625 22-1 0,5715

22 0 HL93 - LinMoving Min 0 -117,758 0 0 0 -97,2317 22-1 0

22 0,5715 HL93 - LinMoving Min 0 -103,161 0 0 0 -94,0007 22-1 0,5715

22 0 TAMDEM - LinMoving Max 0 59,058 0 0 0 260,2244 22-1 0

22 0,5715 TAMDEM - LinMoving Max 0 69,735 0 0 0 290,5129 22-1 0,5715

22 0 TAMDEM - LinMoving Min 0 -139,039 0 0 0 -92,1842 22-1 0

22 0,5715 TAMDEM - LinMoving Min 0 -127,97 0 0 0 -82,551 22-1 0,5715

22 0 SERV1-1 H+ Combination Max 0 -3,322 0 0 0 341,8878 22-1 0

22 0,5715 SERV1-1 H+ Combination Max 0 19,311 0 0 0 397,9762 22-1 0,5715

22 0 SERV1-1 H+ Combination Min 0 -181,477 0 0 0 -22,6766 22-1 0

22 0,5715 SERV1-1 H+ Combination Min 0 -152,6 0 0 0 12,882 22-1 0,5715

22 0 SERV1-2 T+ Combination Max 0 -3,785 0 0 0 364,1726 22-1 0

22 0,5715 SERV1-2 T+ Combination Max 0 20,726 0 0 0 423,1169 22-1 0,5715

22 0 SERV1-2 T+ Combination Min 0 -187,2 0 0 0 -27,0404 22-1 0

22 0,5715 SERV1-2 T+ Combination Min 0 -161,439 0 0 0 8,9742 22-1 0,5715

22 0 RESIST1-2 T+ Combination Max 0 33,953 0 0 0 784,0223 22-1 0

22 0,5715 RESIST1-2 T+ Combination Max 0 80,312 0 0 0 899,8308 22-1 0,5715

22 0 RESIST1-2 T+ Combination Min 0 -392,945 0 0 0 -126,5259 22-1 0

22 0,5715 RESIST1-2 T+ Combination Min 0 -343,677 0 0 0 -64,0863 22-1 0,5715

22 0 SERV1-1 H- Combination Max 0 -15,226 0 0 0 315,2284 22-1 0

22 0,5715 SERV1-1 H- Combination Max 0 4,938 0 0 0 368,2401 22-1 0,5715

22 0 SERV1-1 H- Combination Min 0 -168,393 0 0 0 -21,9372 22-1 0

22 0,5715 SERV1-1 H- Combination Min 0 -141,138 0 0 0 6,6143 22-1 0,5715

22 0 SERV1-2  T- Combination Max 0 8,423 0 0 0 335,5188 22-1 0

22 0,5715 SERV1-2  T- Combination Max 0 31,759 0 0 0 391,128 22-1 0,5715

22 0 SERV1-2  T- Combination Min 0 -189,674 0 0 0 -16,8898 22-1 0

22 0,5715 SERV1-2  T- Combination Min 0 -165,946 0 0 0 18,064 22-1 0,5715



22 0 RESIST 1-1 H+ Combination Max 0 35,032 0 0 0 732,1544 22-1 0

22 0,5715 RESIST 1-1 H+ Combination Max 0 77,019 0 0 0 841,3159 22-1 0,5715

22 0 RESIST 1-1 H+ Combination Min 0 -379,624 0 0 0 -116,3691 22-1 0

22 0,5715 RESIST 1-1 H+ Combination Min 0 -323,104 0 0 0 -54,9909 22-1 0,5715

22 0 RESIST1-1 H- Combination Max 0 7,324 0 0 0 670,1048 22-1 0

22 0,5715 RESIST1-1 H- Combination Max 0 43,566 0 0 0 772,1051 22-1 0,5715

22 0 RESIST1-1 H- Combination Min 0 -349,17 0 0 0 -114,6483 22-1 0

22 0,5715 RESIST1-1 H- Combination Min 0 -296,425 0 0 0 -69,5789 22-1 0,5715

22 0 RESIST1-2 T- Combination Max 0 62,368 0 0 0 717,3306 22-1 0

22 0,5715 RESIST1-2 T- Combination Max 0 105,991 0 0 0 825,3766 22-1 0,5715

22 0 RESIST1-2 T- Combination Min 0 -398,703 0 0 0 -102,9004 22-1 0

22 0,5715 RESIST1-2 T- Combination Min 0 -354,167 0 0 0 -42,9297 22-1 0,5715

22 0 E-SERV1-1 Combination Max 0 -3,322 0 0 0 341,8878 22-1 0

22 0,5715 E-SERV1-1 Combination Max 0 19,311 0 0 0 397,9762 22-1 0,5715

22 0 E-SERV1-1 Combination Min 0 -181,477 0 0 0 -22,6766 22-1 0

22 0,5715 E-SERV1-1 Combination Min 0 -152,6 0 0 0 6,6143 22-1 0,5715

22 0 E-SERV1-2 Combination Max 0 8,423 0 0 0 364,1726 22-1 0

22 0,5715 E-SERV1-2 Combination Max 0 31,759 0 0 0 423,1169 22-1 0,5715

22 0 E-SERV1-2 Combination Min 0 -189,674 0 0 0 -27,0404 22-1 0

22 0,5715 E-SERV1-2 Combination Min 0 -165,946 0 0 0 8,9742 22-1 0,5715

22 0 E-RESIST1-1 Combination Max 0 35,032 0 0 0 732,1544 22-1 0

22 0,5715 E-RESIST1-1 Combination Max 0 77,019 0 0 0 841,3159 22-1 0,5715

22 0 E-RESIST1-1 Combination Min 0 -379,624 0 0 0 -116,3691 22-1 0

22 0,5715 E-RESIST1-1 Combination Min 0 -323,104 0 0 0 -69,5789 22-1 0,5715

22 0 E-RESIST1-2 Combination Max 0 62,368 0 0 0 784,0223 22-1 0

22 0,5715 E-RESIST1-2 Combination Max 0 105,991 0 0 0 899,8308 22-1 0,5715

22 0 E-RESIST1-2 Combination Min 0 -398,703 0 0 0 -126,5259 22-1 0

22 0,5715 E-RESIST1-2 Combination Min 0 -354,167 0 0 0 -64,0863 22-1 0,5715

23 0 LINEA LinStatic 0 -16,339 0 0 0 43,2894 23-1 0

23 0,5715 LINEA LinStatic 0 -10,893 0 0 0 51,071 23-1 0,5715

23 0 HL93 + LinMoving Max 0 57,287 0 0 0 297,3612 23-1 0

23 0,5715 HL93 + LinMoving Max 0 66,772 0 0 0 317,6982 23-1 0,5715

23 0 HL93 + LinMoving Min 0 -114,624 0 0 0 -87,7331 23-1 0

23 0,5715 HL93 + LinMoving Min 0 -99,21 0 0 0 -77,4951 23-1 0,5715

23 0 TAMDEM + LinMoving Max 0 58,702 0 0 0 322,5019 23-1 0

23 0,5715 TAMDEM + LinMoving Max 0 71,095 0 0 0 345,9657 23-1 0,5715

23 0 TAMDEM + LinMoving Min 0 -123,463 0 0 0 -91,6408 23-1 0

23 0,5715 TAMDEM + LinMoving Min 0 -110,236 0 0 0 -80,9469 23-1 0,5715

23 0 HL93 - LinMoving Max 0 42,914 0 0 0 267,625 23-1 0

23 0,5715 HL93 - LinMoving Max 0 51,15 0 0 0 285,9283 23-1 0,5715

23 0 HL93 - LinMoving Min 0 -103,161 0 0 0 -94,0007 23-1 0

23 0,5715 HL93 - LinMoving Min 0 -89,289 0 0 0 -90,8171 23-1 0,5715

23 0 TAMDEM - LinMoving Max 0 69,735 0 0 0 290,5129 23-1 0

23 0,5715 TAMDEM - LinMoving Max 0 80,899 0 0 0 311,6494 23-1 0,5715

23 0 TAMDEM - LinMoving Min 0 -127,97 0 0 0 -82,551 23-1 0

23 0,5715 TAMDEM - LinMoving Min 0 -116,158 0 0 0 -72,9178 23-1 0,5715

23 0 SERV1-1 H+ Combination Max 0 19,311 0 0 0 397,9762 23-1 0

23 0,5715 SERV1-1 H+ Combination Max 0 41,454 0 0 0 436,3993 23-1 0,5715

23 0 SERV1-1 H+ Combination Min 0 -152,6 0 0 0 12,882 23-1 0

23 0,5715 SERV1-1 H+ Combination Min 0 -124,527 0 0 0 41,2061 23-1 0,5715

23 0 SERV1-2 T+ Combination Max 0 20,726 0 0 0 423,1169 23-1 0

23 0,5715 SERV1-2 T+ Combination Max 0 45,778 0 0 0 464,6669 23-1 0,5715

23 0 SERV1-2 T+ Combination Min 0 -161,439 0 0 0 8,9742 23-1 0

23 0,5715 SERV1-2 T+ Combination Min 0 -135,553 0 0 0 37,7543 23-1 0,5715

23 0 RESIST1-2 T+ Combination Max 0 80,312 0 0 0 899,8308 23-1 0

23 0,5715 RESIST1-2 T+ Combination Max 0 127,93 0 0 0 981,264 23-1 0,5715

23 0 RESIST1-2 T+ Combination Min 0 -343,677 0 0 0 -64,0863 23-1 0

23 0,5715 RESIST1-2 T+ Combination Min 0 -294,119 0 0 0 -12,3751 23-1 0,5715

23 0 SERV1-1 H- Combination Max 0 4,938 0 0 0 368,2401 23-1 0

23 0,5715 SERV1-1 H- Combination Max 0 25,833 0 0 0 404,6295 23-1 0,5715

23 0 SERV1-1 H- Combination Min 0 -141,138 0 0 0 6,6143 23-1 0

23 0,5715 SERV1-1 H- Combination Min 0 -114,606 0 0 0 27,8841 23-1 0,5715

23 0 SERV1-2  T- Combination Max 0 31,759 0 0 0 391,128 23-1 0

23 0,5715 SERV1-2  T- Combination Max 0 55,581 0 0 0 430,3506 23-1 0,5715

23 0 SERV1-2  T- Combination Min 0 -165,946 0 0 0 18,064 23-1 0

23 0,5715 SERV1-2  T- Combination Min 0 -141,475 0 0 0 45,7834 23-1 0,5715

23 0 RESIST 1-1 H+ Combination Max 0 77,019 0 0 0 841,3159 23-1 0

23 0,5715 RESIST 1-1 H+ Combination Max 0 117,867 0 0 0 915,4712 23-1 0,5715



23 0 RESIST 1-1 H+ Combination Min 0 -323,104 0 0 0 -54,9909 23-1 0

23 0,5715 RESIST 1-1 H+ Combination Min 0 -268,455 0 0 0 -4,3411 23-1 0,5715

23 0 RESIST1-1 H- Combination Max 0 43,566 0 0 0 772,1051 23-1 0

23 0,5715 RESIST1-1 H- Combination Max 0 81,508 0 0 0 841,527 23-1 0,5715

23 0 RESIST1-1 H- Combination Min 0 -296,425 0 0 0 -69,5789 23-1 0

23 0,5715 RESIST1-1 H- Combination Min 0 -245,364 0 0 0 -35,348 23-1 0,5715

23 0 RESIST1-2 T- Combination Max 0 105,991 0 0 0 825,3766 23-1 0

23 0,5715 RESIST1-2 T- Combination Max 0 150,747 0 0 0 901,3927 23-1 0,5715

23 0 RESIST1-2 T- Combination Min 0 -354,167 0 0 0 -42,9297 23-1 0

23 0,5715 RESIST1-2 T- Combination Min 0 -307,902 0 0 0 6,3127 23-1 0,5715

23 0 E-SERV1-1 Combination Max 0 19,311 0 0 0 397,9762 23-1 0

23 0,5715 E-SERV1-1 Combination Max 0 41,454 0 0 0 436,3993 23-1 0,5715

23 0 E-SERV1-1 Combination Min 0 -152,6 0 0 0 6,6143 23-1 0

23 0,5715 E-SERV1-1 Combination Min 0 -124,527 0 0 0 27,8841 23-1 0,5715

23 0 E-SERV1-2 Combination Max 0 31,759 0 0 0 423,1169 23-1 0

23 0,5715 E-SERV1-2 Combination Max 0 55,581 0 0 0 464,6669 23-1 0,5715

23 0 E-SERV1-2 Combination Min 0 -165,946 0 0 0 8,9742 23-1 0

23 0,5715 E-SERV1-2 Combination Min 0 -141,475 0 0 0 37,7543 23-1 0,5715

23 0 E-RESIST1-1 Combination Max 0 77,019 0 0 0 841,3159 23-1 0

23 0,5715 E-RESIST1-1 Combination Max 0 117,867 0 0 0 915,4712 23-1 0,5715

23 0 E-RESIST1-1 Combination Min 0 -323,104 0 0 0 -69,5789 23-1 0

23 0,5715 E-RESIST1-1 Combination Min 0 -268,455 0 0 0 -35,348 23-1 0,5715

23 0 E-RESIST1-2 Combination Max 0 105,991 0 0 0 899,8308 23-1 0

23 0,5715 E-RESIST1-2 Combination Max 0 150,747 0 0 0 981,264 23-1 0,5715

23 0 E-RESIST1-2 Combination Min 0 -354,167 0 0 0 -64,0863 23-1 0

23 0,5715 E-RESIST1-2 Combination Min 0 -307,902 0 0 0 -12,3751 23-1 0,5715

24 0 LINEA LinStatic 0 -10,893 0 0 0 51,071 24-1 0

24 0,5715 LINEA LinStatic 0 -5,446 0 0 0 55,7399 24-1 0,5715

24 0 HL93 + LinMoving Max 0 66,772 0 0 0 317,6982 24-1 0

24 0,5715 HL93 + LinMoving Max 0 76,284 0 0 0 327,3755 24-1 0,5715

24 0 HL93 + LinMoving Min 0 -99,21 0 0 0 -77,4951 24-1 0

24 0,5715 HL93 + LinMoving Min 0 -86,729 0 0 0 -67,2571 24-1 0,5715

24 0 TAMDEM + LinMoving Max 0 71,095 0 0 0 345,9657 24-1 0

24 0,5715 TAMDEM + LinMoving Max 0 83,896 0 0 0 358,7532 24-1 0,5715

24 0 TAMDEM + LinMoving Min 0 -110,236 0 0 0 -80,9469 24-1 0

24 0,5715 TAMDEM + LinMoving Min 0 -97,018 0 0 0 -70,2529 24-1 0,5715

24 0 HL93 - LinMoving Max 0 51,15 0 0 0 285,9283 24-1 0

24 0,5715 HL93 - LinMoving Max 0 62,922 0 0 0 294,638 24-1 0,5715

24 0 HL93 - LinMoving Min 0 -89,289 0 0 0 -90,8171 24-1 0

24 0,5715 HL93 - LinMoving Min 0 -75,839 0 0 0 -87,6335 24-1 0,5715

24 0 TAMDEM - LinMoving Max 0 80,899 0 0 0 311,6494 24-1 0

24 0,5715 TAMDEM - LinMoving Max 0 92,43 0 0 0 323,1685 24-1 0,5715

24 0 TAMDEM - LinMoving Min 0 -116,158 0 0 0 -72,9178 24-1 0

24 0,5715 TAMDEM - LinMoving Min 0 -104,251 0 0 0 -63,2845 24-1 0,5715

24 0 SERV1-1 H+ Combination Max 0 41,454 0 0 0 436,3993 24-1 0

24 0,5715 SERV1-1 H+ Combination Max 0 63,625 0 0 0 456,9284 24-1 0,5715

24 0 SERV1-1 H+ Combination Min 0 -124,527 0 0 0 41,2061 24-1 0

24 0,5715 SERV1-1 H+ Combination Min 0 -99,388 0 0 0 62,2957 24-1 0,5715

24 0 SERV1-2 T+ Combination Max 0 45,778 0 0 0 464,6669 24-1 0

24 0,5715 SERV1-2 T+ Combination Max 0 71,237 0 0 0 488,306 24-1 0,5715

24 0 SERV1-2 T+ Combination Min 0 -135,553 0 0 0 37,7543 24-1 0

24 0,5715 SERV1-2 T+ Combination Min 0 -109,677 0 0 0 59,3 24-1 0,5715

24 0 RESIST1-2 T+ Combination Max 0 127,93 0 0 0 981,264 24-1 0

24 0,5715 RESIST1-2 T+ Combination Max 0 176,496 0 0 0 1027,1193 24-1 0,5715

24 0 RESIST1-2 T+ Combination Min 0 -294,119 0 0 0 -12,3751 24-1 0

24 0,5715 RESIST1-2 T+ Combination Min 0 -244,582 0 0 0 28,6077 24-1 0,5715

24 0 SERV1-1 H- Combination Max 0 25,833 0 0 0 404,6295 24-1 0

24 0,5715 SERV1-1 H- Combination Max 0 50,263 0 0 0 424,1909 24-1 0,5715

24 0 SERV1-1 H- Combination Min 0 -114,606 0 0 0 27,8841 24-1 0

24 0,5715 SERV1-1 H- Combination Min 0 -88,498 0 0 0 41,9194 24-1 0,5715

24 0 SERV1-2  T- Combination Max 0 55,581 0 0 0 430,3506 24-1 0

24 0,5715 SERV1-2  T- Combination Max 0 79,771 0 0 0 452,7213 24-1 0,5715

24 0 SERV1-2  T- Combination Min 0 -141,475 0 0 0 45,7834 24-1 0

24 0,5715 SERV1-2  T- Combination Min 0 -116,91 0 0 0 66,2684 24-1 0,5715

24 0 RESIST 1-1 H+ Combination Max 0 117,867 0 0 0 915,4712 24-1 0

24 0,5715 RESIST 1-1 H+ Combination Max 0 158,778 0 0 0 954,0879 24-1 0,5715

24 0 RESIST 1-1 H+ Combination Min 0 -268,455 0 0 0 -4,3411 24-1 0

24 0,5715 RESIST 1-1 H+ Combination Min 0 -220,634 0 0 0 35,5804 24-1 0,5715



24 0 RESIST1-1 H- Combination Max 0 81,508 0 0 0 841,527 24-1 0

24 0,5715 RESIST1-1 H- Combination Max 0 127,678 0 0 0 877,8913 24-1 0,5715

24 0 RESIST1-1 H- Combination Min 0 -245,364 0 0 0 -35,348 24-1 0

24 0,5715 RESIST1-1 H- Combination Min 0 -195,288 0 0 0 -11,8455 24-1 0,5715

24 0 RESIST1-2 T- Combination Max 0 150,747 0 0 0 901,3927 24-1 0

24 0,5715 RESIST1-2 T- Combination Max 0 196,358 0 0 0 944,296 24-1 0,5715

24 0 RESIST1-2 T- Combination Min 0 -307,902 0 0 0 6,3127 24-1 0

24 0,5715 RESIST1-2 T- Combination Min 0 -261,416 0 0 0 44,8266 24-1 0,5715

24 0 E-SERV1-1 Combination Max 0 41,454 0 0 0 436,3993 24-1 0

24 0,5715 E-SERV1-1 Combination Max 0 63,625 0 0 0 456,9284 24-1 0,5715

24 0 E-SERV1-1 Combination Min 0 -124,527 0 0 0 27,8841 24-1 0

24 0,5715 E-SERV1-1 Combination Min 0 -99,388 0 0 0 41,9194 24-1 0,5715

24 0 E-SERV1-2 Combination Max 0 55,581 0 0 0 464,6669 24-1 0

24 0,5715 E-SERV1-2 Combination Max 0 79,771 0 0 0 488,306 24-1 0,5715

24 0 E-SERV1-2 Combination Min 0 -141,475 0 0 0 37,7543 24-1 0

24 0,5715 E-SERV1-2 Combination Min 0 -116,91 0 0 0 59,3 24-1 0,5715

24 0 E-RESIST1-1 Combination Max 0 117,867 0 0 0 915,4712 24-1 0

24 0,5715 E-RESIST1-1 Combination Max 0 158,778 0 0 0 954,0879 24-1 0,5715

24 0 E-RESIST1-1 Combination Min 0 -268,455 0 0 0 -35,348 24-1 0

24 0,5715 E-RESIST1-1 Combination Min 0 -220,634 0 0 0 -11,8455 24-1 0,5715

24 0 E-RESIST1-2 Combination Max 0 150,747 0 0 0 981,264 24-1 0

24 0,5715 E-RESIST1-2 Combination Max 0 196,358 0 0 0 1027,1193 24-1 0,5715

24 0 E-RESIST1-2 Combination Min 0 -307,902 0 0 0 -12,3751 24-1 0

24 0,5715 E-RESIST1-2 Combination Min 0 -261,416 0 0 0 28,6077 24-1 0,5715

25 0 LINEA LinStatic 0 -5,446 0 0 0 55,7399 25-1 0

25 0,5715 LINEA LinStatic 0 9,734E-13 0 0 0 57,2962 25-1 0,5715

25 0 HL93 + LinMoving Max 0 76,284 0 0 0 327,3755 25-1 0

25 0,5715 HL93 + LinMoving Max 0 86,693 0 0 0 324,0855 25-1 0,5715

25 0 HL93 + LinMoving Min 0 -86,729 0 0 0 -67,2571 25-1 0

25 0,5715 HL93 + LinMoving Min 0 -76,32 0 0 0 -57,0195 25-1 0,5715

25 0 TAMDEM + LinMoving Max 0 83,896 0 0 0 358,7532 25-1 0

25 0,5715 TAMDEM + LinMoving Max 0 96,972 0 0 0 360,6513 25-1 0,5715

25 0 TAMDEM + LinMoving Min 0 -97,018 0 0 0 -70,2529 25-1 0

25 0,5715 TAMDEM + LinMoving Min 0 -83,941 0 0 0 -59,5589 25-1 0,5715

25 0 HL93 - LinMoving Max 0 62,922 0 0 0 294,638 25-1 0

25 0,5715 HL93 - LinMoving Max 0 75,793 0 0 0 291,6769 25-1 0,5715

25 0 HL93 - LinMoving Min 0 -75,839 0 0 0 -87,6335 25-1 0

25 0,5715 HL93 - LinMoving Min 0 -62,966 0 0 0 -84,4498 25-1 0,5715

25 0 TAMDEM - LinMoving Max 0 92,43 0 0 0 323,1685 25-1 0

25 0,5715 TAMDEM - LinMoving Max 0 104,208 0 0 0 324,8784 25-1 0,5715

25 0 TAMDEM - LinMoving Min 0 -104,251 0 0 0 -63,2845 25-1 0

25 0,5715 TAMDEM - LinMoving Min 0 -92,471 0 0 0 -53,6513 25-1 0,5715

25 0 SERV1-1 H+ Combination Max 0 63,625 0 0 0 456,9284 25-1 0

25 0,5715 SERV1-1 H+ Combination Max 0 86,693 0 0 0 457,2556 25-1 0,5715

25 0 SERV1-1 H+ Combination Min 0 -99,388 0 0 0 62,2957 25-1 0

25 0,5715 SERV1-1 H+ Combination Min 0 -76,32 0 0 0 76,1506 25-1 0,5715

25 0 SERV1-2 T+ Combination Max 0 71,237 0 0 0 488,306 25-1 0

25 0,5715 SERV1-2 T+ Combination Max 0 96,972 0 0 0 493,8215 25-1 0,5715

25 0 SERV1-2 T+ Combination Min 0 -109,677 0 0 0 59,3 25-1 0

25 0,5715 SERV1-2 T+ Combination Min 0 -83,941 0 0 0 73,6112 25-1 0,5715

25 0 RESIST1-2 T+ Combination Max 0 176,496 0 0 0 1027,1193 25-1 0

25 0,5715 RESIST1-2 T+ Combination Max 0 225,702 0 0 0 1036,9016 25-1 0,5715

25 0 RESIST1-2 T+ Combination Min 0 -244,582 0 0 0 28,6077 25-1 0

25 0,5715 RESIST1-2 T+ Combination Min 0 -195,374 0 0 0 58,8622 25-1 0,5715

25 0 SERV1-1 H- Combination Max 0 50,263 0 0 0 424,1909 25-1 0

25 0,5715 SERV1-1 H- Combination Max 0 75,793 0 0 0 424,847 25-1 0,5715

25 0 SERV1-1 H- Combination Min 0 -88,498 0 0 0 41,9194 25-1 0

25 0,5715 SERV1-1 H- Combination Min 0 -62,966 0 0 0 48,7203 25-1 0,5715

25 0 SERV1-2  T- Combination Max 0 79,771 0 0 0 452,7213 25-1 0

25 0,5715 SERV1-2  T- Combination Max 0 104,208 0 0 0 458,0485 25-1 0,5715

25 0 SERV1-2  T- Combination Min 0 -116,91 0 0 0 66,2684 25-1 0

25 0,5715 SERV1-2  T- Combination Min 0 -92,471 0 0 0 79,5188 25-1 0,5715

25 0 RESIST 1-1 H+ Combination Max 0 158,778 0 0 0 954,0879 25-1 0

25 0,5715 RESIST 1-1 H+ Combination Max 0 201,778 0 0 0 951,7945 25-1 0,5715

25 0 RESIST 1-1 H+ Combination Min 0 -220,634 0 0 0 35,5804 25-1 0

25 0,5715 RESIST 1-1 H+ Combination Min 0 -177,636 0 0 0 64,7726 25-1 0,5715

25 0 RESIST1-1 H- Combination Max 0 127,678 0 0 0 877,8913 25-1 0

25 0,5715 RESIST1-1 H- Combination Max 0 176,408 0 0 0 876,3636 25-1 0,5715



25 0 RESIST1-1 H- Combination Min 0 -195,288 0 0 0 -11,8455 25-1 0

25 0,5715 RESIST1-1 H- Combination Min 0 -146,552 0 0 0 0,9286 25-1 0,5715

25 0 RESIST1-2 T- Combination Max 0 196,358 0 0 0 944,296 25-1 0

25 0,5715 RESIST1-2 T- Combination Max 0 242,545 0 0 0 953,64 25-1 0,5715

25 0 RESIST1-2 T- Combination Min 0 -261,416 0 0 0 44,8266 25-1 0

25 0,5715 RESIST1-2 T- Combination Min 0 -215,227 0 0 0 72,6122 25-1 0,5715

25 0 E-SERV1-1 Combination Max 0 63,625 0 0 0 456,9284 25-1 0

25 0,5715 E-SERV1-1 Combination Max 0 86,693 0 0 0 457,2556 25-1 0,5715

25 0 E-SERV1-1 Combination Min 0 -99,388 0 0 0 41,9194 25-1 0

25 0,5715 E-SERV1-1 Combination Min 0 -76,32 0 0 0 48,7203 25-1 0,5715

25 0 E-SERV1-2 Combination Max 0 79,771 0 0 0 488,306 25-1 0

25 0,5715 E-SERV1-2 Combination Max 0 104,208 0 0 0 493,8215 25-1 0,5715

25 0 E-SERV1-2 Combination Min 0 -116,91 0 0 0 59,3 25-1 0

25 0,5715 E-SERV1-2 Combination Min 0 -92,471 0 0 0 73,6112 25-1 0,5715

25 0 E-RESIST1-1 Combination Max 0 158,778 0 0 0 954,0879 25-1 0

25 0,5715 E-RESIST1-1 Combination Max 0 201,778 0 0 0 951,7945 25-1 0,5715

25 0 E-RESIST1-1 Combination Min 0 -220,634 0 0 0 -11,8455 25-1 0

25 0,5715 E-RESIST1-1 Combination Min 0 -177,636 0 0 0 0,9286 25-1 0,5715

25 0 E-RESIST1-2 Combination Max 0 196,358 0 0 0 1027,1193 25-1 0

25 0,5715 E-RESIST1-2 Combination Max 0 242,545 0 0 0 1036,9016 25-1 0,5715

25 0 E-RESIST1-2 Combination Min 0 -261,416 0 0 0 28,6077 25-1 0

25 0,5715 E-RESIST1-2 Combination Min 0 -215,227 0 0 0 58,8622 25-1 0,5715

26 0 LINEA LinStatic 0 3,638E-12 0 0 0 57,2962 26-1 0

26 0,5715 LINEA LinStatic 0 5,446 0 0 0 55,7399 26-1 0,5715

26 0 HL93 + LinMoving Max 0 86,693 0 0 0 324,0855 26-1 0

26 0,5715 HL93 + LinMoving Max 0 99,157 0 0 0 327,3341 26-1 0,5715

26 0 HL93 + LinMoving Min 0 -76,32 0 0 0 -57,0195 26-1 0

26 0,5715 HL93 + LinMoving Min 0 -66,804 0 0 0 -67,2575 26-1 0,5715

26 0 TAMDEM + LinMoving Max 0 96,972 0 0 0 360,6513 26-1 0

26 0,5715 TAMDEM + LinMoving Max 0 110,19 0 0 0 358,6695 26-1 0,5715

26 0 TAMDEM + LinMoving Min 0 -83,941 0 0 0 -59,5589 26-1 0

26 0,5715 TAMDEM + LinMoving Min 0 -71,139 0 0 0 -70,2494 26-1 0,5715

26 0 HL93 - LinMoving Max 0 75,793 0 0 0 291,6769 26-1 0

26 0,5715 HL93 - LinMoving Max 0 89,241 0 0 0 294,6007 26-1 0,5715

26 0 HL93 - LinMoving Min 0 -62,966 0 0 0 -84,4498 26-1 0

26 0,5715 HL93 - LinMoving Min 0 -51,183 0 0 0 -87,6331 26-1 0,5715

26 0 TAMDEM - LinMoving Max 0 104,208 0 0 0 324,8784 26-1 0

26 0,5715 TAMDEM - LinMoving Max 0 116,115 0 0 0 323,0931 26-1 0,5715

26 0 TAMDEM - LinMoving Min 0 -92,471 0 0 0 -53,6513 26-1 0

26 0,5715 TAMDEM - LinMoving Min 0 -80,939 0 0 0 -63,2814 26-1 0,5715

26 0 SERV1-1 H+ Combination Max 0 86,693 0 0 0 457,2556 26-1 0

26 0,5715 SERV1-1 H+ Combination Max 0 111,815 0 0 0 456,887 26-1 0,5715

26 0 SERV1-1 H+ Combination Min 0 -76,32 0 0 0 76,1506 26-1 0

26 0,5715 SERV1-1 H+ Combination Min 0 -54,145 0 0 0 62,2953 26-1 0,5715

26 0 SERV1-2 T+ Combination Max 0 96,972 0 0 0 493,8215 26-1 0

26 0,5715 SERV1-2 T+ Combination Max 0 122,848 0 0 0 488,2224 26-1 0,5715

26 0 SERV1-2 T+ Combination Min 0 -83,941 0 0 0 73,6112 26-1 0

26 0,5715 SERV1-2 T+ Combination Min 0 -58,481 0 0 0 59,3035 26-1 0,5715

26 0 RESIST1-2 T+ Combination Max 0 225,702 0 0 0 1036,9016 26-1 0

26 0,5715 RESIST1-2 T+ Combination Max 0 275,239 0 0 0 1026,9247 26-1 0,5715

26 0 RESIST1-2 T+ Combination Min 0 -195,374 0 0 0 58,8622 26-1 0

26 0,5715 RESIST1-2 T+ Combination Min 0 -146,805 0 0 0 28,6159 26-1 0,5715

26 0 SERV1-1 H- Combination Max 0 75,793 0 0 0 424,847 26-1 0

26 0,5715 SERV1-1 H- Combination Max 0 101,9 0 0 0 424,1536 26-1 0,5715

26 0 SERV1-1 H- Combination Min 0 -62,966 0 0 0 48,7203 26-1 0

26 0,5715 SERV1-1 H- Combination Min 0 -38,524 0 0 0 41,9198 26-1 0,5715

26 0 SERV1-2  T- Combination Max 0 104,208 0 0 0 458,0485 26-1 0

26 0,5715 SERV1-2  T- Combination Max 0 128,774 0 0 0 452,646 26-1 0,5715

26 0 SERV1-2  T- Combination Min 0 -92,471 0 0 0 79,5188 26-1 0

26 0,5715 SERV1-2  T- Combination Min 0 -68,28 0 0 0 66,2715 26-1 0,5715

26 0 RESIST 1-1 H+ Combination Max 0 201,778 0 0 0 951,7945 26-1 0

26 0,5715 RESIST 1-1 H+ Combination Max 0 249,559 0 0 0 953,9915 26-1 0,5715

26 0 RESIST 1-1 H+ Combination Min 0 -177,636 0 0 0 64,7726 26-1 0

26 0,5715 RESIST 1-1 H+ Combination Min 0 -136,714 0 0 0 35,5794 26-1 0,5715

26 0 RESIST1-1 H- Combination Max 0 176,408 0 0 0 876,3636 26-1 0

26 0,5715 RESIST1-1 H- Combination Max 0 226,481 0 0 0 877,8044 26-1 0,5715

26 0 RESIST1-1 H- Combination Min 0 -146,552 0 0 0 0,9286 26-1 0

26 0,5715 RESIST1-1 H- Combination Min 0 -100,355 0 0 0 -11,8447 26-1 0,5715



26 0 RESIST1-2 T- Combination Max 0 242,545 0 0 0 953,64 26-1 0

26 0,5715 RESIST1-2 T- Combination Max 0 289,03 0 0 0 944,1206 26-1 0,5715

26 0 RESIST1-2 T- Combination Min 0 -215,227 0 0 0 72,6122 26-1 0

26 0,5715 RESIST1-2 T- Combination Min 0 -169,614 0 0 0 44,834 26-1 0,5715

26 0 E-SERV1-1 Combination Max 0 86,693 0 0 0 457,2556 26-1 0

26 0,5715 E-SERV1-1 Combination Max 0 111,815 0 0 0 456,887 26-1 0,5715

26 0 E-SERV1-1 Combination Min 0 -76,32 0 0 0 48,7203 26-1 0

26 0,5715 E-SERV1-1 Combination Min 0 -54,145 0 0 0 41,9198 26-1 0,5715

26 0 E-SERV1-2 Combination Max 0 104,208 0 0 0 493,8215 26-1 0

26 0,5715 E-SERV1-2 Combination Max 0 128,774 0 0 0 488,2224 26-1 0,5715

26 0 E-SERV1-2 Combination Min 0 -92,471 0 0 0 73,6112 26-1 0

26 0,5715 E-SERV1-2 Combination Min 0 -68,28 0 0 0 59,3035 26-1 0,5715

26 0 E-RESIST1-1 Combination Max 0 201,778 0 0 0 951,7945 26-1 0

26 0,5715 E-RESIST1-1 Combination Max 0 249,559 0 0 0 953,9915 26-1 0,5715

26 0 E-RESIST1-1 Combination Min 0 -177,636 0 0 0 0,9286 26-1 0

26 0,5715 E-RESIST1-1 Combination Min 0 -136,714 0 0 0 -11,8447 26-1 0,5715

26 0 E-RESIST1-2 Combination Max 0 242,545 0 0 0 1036,9016 26-1 0

26 0,5715 E-RESIST1-2 Combination Max 0 289,03 0 0 0 1026,9247 26-1 0,5715

26 0 E-RESIST1-2 Combination Min 0 -215,227 0 0 0 58,8622 26-1 0

26 0,5715 E-RESIST1-2 Combination Min 0 -169,614 0 0 0 28,6159 26-1 0,5715

27 0 LINEA LinStatic 0 5,446 0 0 0 55,7399 27-1 0

27 0,5715 LINEA LinStatic 0 10,893 0 0 0 51,071 27-1 0,5715

27 0 HL93 + LinMoving Max 0 99,157 0 0 0 327,3341 27-1 0

27 0,5715 HL93 + LinMoving Max 0 114,569 0 0 0 317,6702 27-1 0,5715

27 0 HL93 + LinMoving Min 0 -66,804 0 0 0 -67,2575 27-1 0

27 0,5715 HL93 + LinMoving Min 0 -57,321 0 0 0 -77,4956 27-1 0,5715

27 0 TAMDEM + LinMoving Max 0 110,19 0 0 0 358,6695 27-1 0

27 0,5715 TAMDEM + LinMoving Max 0 123,417 0 0 0 345,8936 27-1 0,5715

27 0 TAMDEM + LinMoving Min 0 -71,139 0 0 0 -70,2494 27-1 0

27 0,5715 TAMDEM + LinMoving Min 0 -58,745 0 0 0 -80,9428 27-1 0,5715

27 0 HL93 - LinMoving Max 0 89,241 0 0 0 294,6007 27-1 0

27 0,5715 HL93 - LinMoving Max 0 103,112 0 0 0 285,9032 27-1 0,5715

27 0 HL93 - LinMoving Min 0 -51,183 0 0 0 -87,6331 27-1 0

27 0,5715 HL93 - LinMoving Min 0 -42,942 0 0 0 -90,8189 27-1 0,5715

27 0 TAMDEM - LinMoving Max 0 116,115 0 0 0 323,0931 27-1 0

27 0,5715 TAMDEM - LinMoving Max 0 127,93 0 0 0 311,5844 27-1 0,5715

27 0 TAMDEM - LinMoving Min 0 -80,939 0 0 0 -63,2814 27-1 0

27 0,5715 TAMDEM - LinMoving Min 0 -69,774 0 0 0 -72,9141 27-1 0,5715

27 0 SERV1-1 H+ Combination Max 0 111,815 0 0 0 456,887 27-1 0

27 0,5715 SERV1-1 H+ Combination Max 0 139,887 0 0 0 436,3714 27-1 0,5715

27 0 SERV1-1 H+ Combination Min 0 -54,145 0 0 0 62,2953 27-1 0

27 0,5715 SERV1-1 H+ Combination Min 0 -32,004 0 0 0 41,2056 27-1 0,5715

27 0 SERV1-2 T+ Combination Max 0 122,848 0 0 0 488,2224 27-1 0

27 0,5715 SERV1-2 T+ Combination Max 0 148,734 0 0 0 464,5947 27-1 0,5715

27 0 SERV1-2 T+ Combination Min 0 -58,481 0 0 0 59,3035 27-1 0

27 0,5715 SERV1-2 T+ Combination Min 0 -33,427 0 0 0 37,7583 27-1 0,5715

27 0 RESIST1-2 T+ Combination Max 0 275,239 0 0 0 1026,9247 27-1 0

27 0,5715 RESIST1-2 T+ Combination Max 0 324,797 0 0 0 981,096 27-1 0,5715

27 0 RESIST1-2 T+ Combination Min 0 -146,805 0 0 0 28,6159 27-1 0

27 0,5715 RESIST1-2 T+ Combination Min 0 -99,184 0 0 0 -12,3657 27-1 0,5715

27 0 SERV1-1 H- Combination Max 0 101,9 0 0 0 424,1536 27-1 0

27 0,5715 SERV1-1 H- Combination Max 0 128,43 0 0 0 404,6044 27-1 0,5715

27 0 SERV1-1 H- Combination Min 0 -38,524 0 0 0 41,9198 27-1 0

27 0,5715 SERV1-1 H- Combination Min 0 -17,625 0 0 0 27,8823 27-1 0,5715

27 0 SERV1-2  T- Combination Max 0 128,774 0 0 0 452,646 27-1 0

27 0,5715 SERV1-2  T- Combination Max 0 153,247 0 0 0 430,2856 27-1 0,5715

27 0 SERV1-2  T- Combination Min 0 -68,28 0 0 0 66,2715 27-1 0

27 0,5715 SERV1-2  T- Combination Min 0 -44,456 0 0 0 45,7871 27-1 0,5715

27 0 RESIST 1-1 H+ Combination Max 0 249,559 0 0 0 953,9915 27-1 0

27 0,5715 RESIST 1-1 H+ Combination Max 0 304,204 0 0 0 915,4061 27-1 0,5715

27 0 RESIST 1-1 H+ Combination Min 0 -136,714 0 0 0 35,5794 27-1 0

27 0,5715 RESIST 1-1 H+ Combination Min 0 -95,871 0 0 0 -4,3422 27-1 0,5715

27 0 RESIST1-1 H- Combination Max 0 226,481 0 0 0 877,8044 27-1 0

27 0,5715 RESIST1-1 H- Combination Max 0 277,538 0 0 0 841,4684 27-1 0,5715

27 0 RESIST1-1 H- Combination Min 0 -100,355 0 0 0 -11,8447 27-1 0

27 0,5715 RESIST1-1 H- Combination Min 0 -62,403 0 0 0 -35,3522 27-1 0,5715

27 0 RESIST1-2 T- Combination Max 0 289,03 0 0 0 944,1206 27-1 0

27 0,5715 RESIST1-2 T- Combination Max 0 335,302 0 0 0 901,2415 27-1 0,5715



27 0 RESIST1-2 T- Combination Min 0 -169,614 0 0 0 44,834 27-1 0

27 0,5715 RESIST1-2 T- Combination Min 0 -124,854 0 0 0 6,3211 27-1 0,5715

27 0 E-SERV1-1 Combination Max 0 111,815 0 0 0 456,887 27-1 0

27 0,5715 E-SERV1-1 Combination Max 0 139,887 0 0 0 436,3714 27-1 0,5715

27 0 E-SERV1-1 Combination Min 0 -54,145 0 0 0 41,9198 27-1 0

27 0,5715 E-SERV1-1 Combination Min 0 -32,004 0 0 0 27,8823 27-1 0,5715

27 0 E-SERV1-2 Combination Max 0 128,774 0 0 0 488,2224 27-1 0

27 0,5715 E-SERV1-2 Combination Max 0 153,247 0 0 0 464,5947 27-1 0,5715

27 0 E-SERV1-2 Combination Min 0 -68,28 0 0 0 59,3035 27-1 0

27 0,5715 E-SERV1-2 Combination Min 0 -44,456 0 0 0 37,7583 27-1 0,5715

27 0 E-RESIST1-1 Combination Max 0 249,559 0 0 0 953,9915 27-1 0

27 0,5715 E-RESIST1-1 Combination Max 0 304,204 0 0 0 915,4061 27-1 0,5715

27 0 E-RESIST1-1 Combination Min 0 -136,714 0 0 0 -11,8447 27-1 0

27 0,5715 E-RESIST1-1 Combination Min 0 -95,871 0 0 0 -35,3522 27-1 0,5715

27 0 E-RESIST1-2 Combination Max 0 289,03 0 0 0 1026,9247 27-1 0

27 0,5715 E-RESIST1-2 Combination Max 0 335,302 0 0 0 981,096 27-1 0,5715

27 0 E-RESIST1-2 Combination Min 0 -169,614 0 0 0 28,6159 27-1 0

27 0,5715 E-RESIST1-2 Combination Min 0 -124,854 0 0 0 -12,3657 27-1 0,5715

28 0 LINEA LinStatic 0 10,893 0 0 0 51,071 28-1 0

28 0,5715 LINEA LinStatic 0 16,339 0 0 0 43,2894 28-1 0,5715

28 0 HL93 + LinMoving Max 0 114,569 0 0 0 317,6702 28-1 0

28 0,5715 HL93 + LinMoving Max 0 130,785 0 0 0 297,3281 28-1 0,5715

28 0 HL93 + LinMoving Min 0 -57,321 0 0 0 -77,4956 28-1 0

28 0,5715 HL93 + LinMoving Min 0 -47,349 0 0 0 -87,7336 28-1 0,5715

28 0 TAMDEM + LinMoving Max 0 123,417 0 0 0 345,8936 28-1 0

28 0,5715 TAMDEM + LinMoving Max 0 136,52 0 0 0 322,4401 28-1 0,5715

28 0 TAMDEM + LinMoving Min 0 -58,745 0 0 0 -80,9428 28-1 0

28 0,5715 TAMDEM + LinMoving Min 0 -46,89 0 0 0 -91,6363 28-1 0,5715

28 0 HL93 - LinMoving Max 0 103,112 0 0 0 285,9032 28-1 0

28 0,5715 HL93 - LinMoving Max 0 117,706 0 0 0 267,5953 28-1 0,5715

28 0 HL93 - LinMoving Min 0 -42,942 0 0 0 -90,8189 28-1 0

28 0,5715 HL93 - LinMoving Min 0 -35,432 0 0 0 -94,0047 28-1 0,5715

28 0 TAMDEM - LinMoving Max 0 127,93 0 0 0 311,5844 28-1 0

28 0,5715 TAMDEM - LinMoving Max 0 139,002 0 0 0 290,4573 28-1 0,5715

28 0 TAMDEM - LinMoving Min 0 -69,774 0 0 0 -72,9141 28-1 0

28 0,5715 TAMDEM - LinMoving Min 0 -59,095 0 0 0 -82,5469 28-1 0,5715

28 0 SERV1-1 H+ Combination Max 0 139,887 0 0 0 436,3714 28-1 0

28 0,5715 SERV1-1 H+ Combination Max 0 168,761 0 0 0 397,9431 28-1 0,5715

28 0 SERV1-1 H+ Combination Min 0 -32,004 0 0 0 41,2056 28-1 0

28 0,5715 SERV1-1 H+ Combination Min 0 -9,373 0 0 0 12,8814 28-1 0,5715

28 0 SERV1-2 T+ Combination Max 0 148,734 0 0 0 464,5947 28-1 0

28 0,5715 SERV1-2 T+ Combination Max 0 174,496 0 0 0 423,0552 28-1 0,5715

28 0 SERV1-2 T+ Combination Min 0 -33,427 0 0 0 37,7583 28-1 0

28 0,5715 SERV1-2 T+ Combination Min 0 -8,914 0 0 0 8,9787 28-1 0,5715

28 0 RESIST1-2 T+ Combination Max 0 324,797 0 0 0 981,096 28-1 0

28 0,5715 RESIST1-2 T+ Combination Max 0 374,067 0 0 0 899,6872 28-1 0,5715

28 0 RESIST1-2 T+ Combination Min 0 -99,184 0 0 0 -12,3657 28-1 0

28 0,5715 RESIST1-2 T+ Combination Min 0 -52,82 0 0 0 -64,0757 28-1 0,5715

28 0 SERV1-1 H- Combination Max 0 128,43 0 0 0 404,6044 28-1 0

28 0,5715 SERV1-1 H- Combination Max 0 155,683 0 0 0 368,2103 28-1 0,5715

28 0 SERV1-1 H- Combination Min 0 -17,625 0 0 0 27,8823 28-1 0

28 0,5715 SERV1-1 H- Combination Min 0 2,544 0 0 0 6,6104 28-1 0,5715

28 0 SERV1-2  T- Combination Max 0 153,247 0 0 0 430,2856 28-1 0

28 0,5715 SERV1-2  T- Combination Max 0 176,978 0 0 0 391,0724 28-1 0,5715

28 0 SERV1-2  T- Combination Min 0 -44,456 0 0 0 45,7871 28-1 0

28 0,5715 SERV1-2  T- Combination Min 0 -21,119 0 0 0 18,0681 28-1 0,5715

28 0 RESIST 1-1 H+ Combination Max 0 304,204 0 0 0 915,4061 28-1 0

28 0,5715 RESIST 1-1 H+ Combination Max 0 360,719 0 0 0 841,239 28-1 0,5715

28 0 RESIST 1-1 H+ Combination Min 0 -95,871 0 0 0 -4,3422 28-1 0

28 0,5715 RESIST 1-1 H+ Combination Min 0 -53,888 0 0 0 -54,9921 28-1 0,5715

28 0 RESIST1-1 H- Combination Max 0 277,538 0 0 0 841,4684 28-1 0

28 0,5715 RESIST1-1 H- Combination Max 0 330,279 0 0 0 772,0358 28-1 0,5715

28 0 RESIST1-1 H- Combination Min 0 -62,403 0 0 0 -35,3522 28-1 0

28 0,5715 RESIST1-1 H- Combination Min 0 -26,151 0 0 0 -69,5881 28-1 0,5715

28 0 RESIST1-2 T- Combination Max 0 335,302 0 0 0 901,2415 28-1 0

28 0,5715 RESIST1-2 T- Combination Max 0 379,844 0 0 0 825,2472 28-1 0,5715

28 0 RESIST1-2 T- Combination Min 0 -124,854 0 0 0 6,3211 28-1 0

28 0,5715 RESIST1-2 T- Combination Min 0 -81,227 0 0 0 -42,9201 28-1 0,5715



28 0 E-SERV1-1 Combination Max 0 139,887 0 0 0 436,3714 28-1 0

28 0,5715 E-SERV1-1 Combination Max 0 168,761 0 0 0 397,9431 28-1 0,5715

28 0 E-SERV1-1 Combination Min 0 -32,004 0 0 0 27,8823 28-1 0

28 0,5715 E-SERV1-1 Combination Min 0 -9,373 0 0 0 6,6104 28-1 0,5715

28 0 E-SERV1-2 Combination Max 0 153,247 0 0 0 464,5947 28-1 0

28 0,5715 E-SERV1-2 Combination Max 0 176,978 0 0 0 423,0552 28-1 0,5715

28 0 E-SERV1-2 Combination Min 0 -44,456 0 0 0 37,7583 28-1 0

28 0,5715 E-SERV1-2 Combination Min 0 -21,119 0 0 0 8,9787 28-1 0,5715

28 0 E-RESIST1-1 Combination Max 0 304,204 0 0 0 915,4061 28-1 0

28 0,5715 E-RESIST1-1 Combination Max 0 360,719 0 0 0 841,239 28-1 0,5715

28 0 E-RESIST1-1 Combination Min 0 -95,871 0 0 0 -35,3522 28-1 0

28 0,5715 E-RESIST1-1 Combination Min 0 -53,888 0 0 0 -69,5881 28-1 0,5715

28 0 E-RESIST1-2 Combination Max 0 335,302 0 0 0 981,096 28-1 0

28 0,5715 E-RESIST1-2 Combination Max 0 379,844 0 0 0 899,6872 28-1 0,5715

28 0 E-RESIST1-2 Combination Min 0 -124,854 0 0 0 -12,3657 28-1 0

28 0,5715 E-RESIST1-2 Combination Min 0 -81,227 0 0 0 -64,0757 28-1 0,5715

29 0 LINEA LinStatic 0 16,339 0 0 0 43,2894 29-1 0

29 0,5715 LINEA LinStatic 0 21,786 0 0 0 32,3953 29-1 0,5715

29 0 HL93 + LinMoving Max 0 130,785 0 0 0 297,3281 29-1 0

29 0,5715 HL93 + LinMoving Max 0 147,484 0 0 0 266,5733 29-1 0,5715

29 0 HL93 + LinMoving Min 0 -47,349 0 0 0 -87,7336 29-1 0

29 0,5715 HL93 + LinMoving Min 0 -36,901 0 0 0 -97,9716 29-1 0,5715

29 0 TAMDEM + LinMoving Max 0 136,52 0 0 0 322,4401 29-1 0

29 0,5715 TAMDEM + LinMoving Max 0 149,367 0 0 0 288,8251 29-1 0,5715

29 0 TAMDEM + LinMoving Min 0 -46,89 0 0 0 -91,6363 29-1 0

29 0,5715 TAMDEM + LinMoving Min 0 -35,709 0 0 0 -102,3297 29-1 0,5715

29 0 HL93 - LinMoving Max 0 117,706 0 0 0 267,5953 29-1 0

29 0,5715 HL93 - LinMoving Max 0 132,736 0 0 0 239,916 29-1 0,5715

29 0 HL93 - LinMoving Min 0 -35,432 0 0 0 -94,0047 29-1 0

29 0,5715 HL93 - LinMoving Min 0 -28,938 0 0 0 -97,2339 29-1 0,5715

29 0 TAMDEM - LinMoving Max 0 139,002 0 0 0 290,4573 29-1 0

29 0,5715 TAMDEM - LinMoving Max 0 149,288 0 0 0 260,1765 29-1 0,5715

29 0 TAMDEM - LinMoving Min 0 -59,095 0 0 0 -82,5469 29-1 0

29 0,5715 TAMDEM - LinMoving Min 0 -49,023 0 0 0 -92,1796 29-1 0,5715

29 0 SERV1-1 H+ Combination Max 0 168,761 0 0 0 397,9431 29-1 0

29 0,5715 SERV1-1 H+ Combination Max 0 198,119 0 0 0 341,8677 29-1 0,5715

29 0 SERV1-1 H+ Combination Min 0 -9,373 0 0 0 12,8814 29-1 0

29 0,5715 SERV1-1 H+ Combination Min 0 13,734 0 0 0 -22,6772 29-1 0,5715

29 0 SERV1-2 T+ Combination Max 0 174,496 0 0 0 423,0552 29-1 0

29 0,5715 SERV1-2 T+ Combination Max 0 200,002 0 0 0 364,1195 29-1 0,5715

29 0 SERV1-2 T+ Combination Min 0 -8,914 0 0 0 8,9787 29-1 0

29 0,5715 SERV1-2 T+ Combination Min 0 14,926 0 0 0 -27,0353 29-1 0,5715

29 0 RESIST1-2 T+ Combination Max 0 374,067 0 0 0 899,6872 29-1 0

29 0,5715 RESIST1-2 T+ Combination Max 0 422,74 0 0 0 783,8987 29-1 0,5715

29 0 RESIST1-2 T+ Combination Min 0 -52,82 0 0 0 -64,0757 29-1 0

29 0,5715 RESIST1-2 T+ Combination Min 0 -8,023 0 0 0 -126,514 29-1 0,5715

29 0 SERV1-1 H- Combination Max 0 155,683 0 0 0 368,2103 29-1 0

29 0,5715 SERV1-1 H- Combination Max 0 183,371 0 0 0 315,2104 29-1 0,5715

29 0 SERV1-1 H- Combination Min 0 2,544 0 0 0 6,6104 29-1 0

29 0,5715 SERV1-1 H- Combination Min 0 21,697 0 0 0 -21,9395 29-1 0,5715

29 0 SERV1-2  T- Combination Max 0 176,978 0 0 0 391,0724 29-1 0

29 0,5715 SERV1-2  T- Combination Max 0 199,923 0 0 0 335,4709 29-1 0,5715

29 0 SERV1-2  T- Combination Min 0 -21,119 0 0 0 18,0681 29-1 0

29 0,5715 SERV1-2  T- Combination Min 0 1,612 0 0 0 -16,8852 29-1 0,5715

29 0 RESIST 1-1 H+ Combination Max 0 360,719 0 0 0 841,239 29-1 0

29 0,5715 RESIST 1-1 H+ Combination Max 0 418,359 0 0 0 732,1077 29-1 0,5715

29 0 RESIST 1-1 H+ Combination Min 0 -53,888 0 0 0 -54,9921 29-1 0

29 0,5715 RESIST 1-1 H+ Combination Min 0 -10,797 0 0 0 -116,3705 29-1 0,5715

29 0 RESIST1-1 H- Combination Max 0 330,279 0 0 0 772,0358 29-1 0

29 0,5715 RESIST1-1 H- Combination Max 0 384,032 0 0 0 670,0628 29-1 0,5715

29 0 RESIST1-1 H- Combination Min 0 -26,151 0 0 0 -69,5881 29-1 0

29 0,5715 RESIST1-1 H- Combination Min 0 7,737 0 0 0 -114,6535 29-1 0,5715

29 0 RESIST1-2 T- Combination Max 0 379,844 0 0 0 825,2472 29-1 0

29 0,5715 RESIST1-2 T- Combination Max 0 422,558 0 0 0 717,2192 29-1 0,5715

29 0 RESIST1-2 T- Combination Min 0 -81,227 0 0 0 -42,9201 29-1 0

29 0,5715 RESIST1-2 T- Combination Min 0 -39,011 0 0 0 -102,8897 29-1 0,5715

29 0 E-SERV1-1 Combination Max 0 168,761 0 0 0 397,9431 29-1 0

29 0,5715 E-SERV1-1 Combination Max 0 198,119 0 0 0 341,8677 29-1 0,5715



29 0 E-SERV1-1 Combination Min 0 -9,373 0 0 0 6,6104 29-1 0

29 0,5715 E-SERV1-1 Combination Min 0 13,734 0 0 0 -22,6772 29-1 0,5715

29 0 E-SERV1-2 Combination Max 0 176,978 0 0 0 423,0552 29-1 0

29 0,5715 E-SERV1-2 Combination Max 0 200,002 0 0 0 364,1195 29-1 0,5715

29 0 E-SERV1-2 Combination Min 0 -21,119 0 0 0 8,9787 29-1 0

29 0,5715 E-SERV1-2 Combination Min 0 1,612 0 0 0 -27,0353 29-1 0,5715

29 0 E-RESIST1-1 Combination Max 0 360,719 0 0 0 841,239 29-1 0

29 0,5715 E-RESIST1-1 Combination Max 0 418,359 0 0 0 732,1077 29-1 0,5715

29 0 E-RESIST1-1 Combination Min 0 -53,888 0 0 0 -69,5881 29-1 0

29 0,5715 E-RESIST1-1 Combination Min 0 -10,797 0 0 0 -116,3705 29-1 0,5715

29 0 E-RESIST1-2 Combination Max 0 379,844 0 0 0 899,6872 29-1 0

29 0,5715 E-RESIST1-2 Combination Max 0 422,74 0 0 0 783,8987 29-1 0,5715

29 0 E-RESIST1-2 Combination Min 0 -81,227 0 0 0 -64,0757 29-1 0

29 0,5715 E-RESIST1-2 Combination Min 0 -39,011 0 0 0 -126,514 29-1 0,5715

30 0 LINEA LinStatic 0 21,786 0 0 0 32,3953 30-1 0

30 0,5715 LINEA LinStatic 0 27,232 0 0 0 18,3885 30-1 0,5715

30 0 HL93 + LinMoving Max 0 147,484 0 0 0 266,5733 30-1 0

30 0,5715 HL93 + LinMoving Max 0 163,953 0 0 0 223,2431 30-1 0,5715

30 0 HL93 + LinMoving Min 0 -36,901 0 0 0 -97,9716 30-1 0

30 0,5715 HL93 + LinMoving Min 0 -26,104 0 0 0 -108,2096 30-1 0,5715

30 0 TAMDEM + LinMoving Max 0 149,367 0 0 0 288,8251 30-1 0

30 0,5715 TAMDEM + LinMoving Max 0 161,824 0 0 0 245,8678 30-1 0,5715

30 0 TAMDEM + LinMoving Min 0 -35,709 0 0 0 -102,3297 30-1 0

30 0,5715 TAMDEM + LinMoving Min 0 -25,333 0 0 0 -113,0232 30-1 0,5715

30 0 HL93 - LinMoving Max 0 132,736 0 0 0 239,916 30-1 0

30 0,5715 HL93 - LinMoving Max 0 147,558 0 0 0 200,9188 30-1 0,5715

30 0 HL93 - LinMoving Min 0 -28,938 0 0 0 -97,2339 30-1 0

30 0,5715 HL93 - LinMoving Min 0 -22,778 0 0 0 -100,6706 30-1 0,5715

30 0 TAMDEM - LinMoving Max 0 149,288 0 0 0 260,1765 30-1 0

30 0,5715 TAMDEM - LinMoving Max 0 158,75 0 0 0 221,4802 30-1 0,5715

30 0 TAMDEM - LinMoving Min 0 -49,023 0 0 0 -92,1796 30-1 0

30 0,5715 TAMDEM - LinMoving Min 0 -39,674 0 0 0 -101,8124 30-1 0,5715

30 0 SERV1-1 H+ Combination Max 0 198,119 0 0 0 341,8677 30-1 0

30 0,5715 SERV1-1 H+ Combination Max 0 227,247 0 0 0 265,9824 30-1 0,5715

30 0 SERV1-1 H+ Combination Min 0 13,734 0 0 0 -22,6772 30-1 0

30 0,5715 SERV1-1 H+ Combination Min 0 37,19 0 0 0 -65,4703 30-1 0,5715

30 0 SERV1-2 T+ Combination Max 0 200,002 0 0 0 364,1195 30-1 0

30 0,5715 SERV1-2 T+ Combination Max 0 225,118 0 0 0 288,6072 30-1 0,5715

30 0 SERV1-2 T+ Combination Min 0 14,926 0 0 0 -27,0353 30-1 0

30 0,5715 SERV1-2 T+ Combination Min 0 37,961 0 0 0 -70,2838 30-1 0,5715

30 0 RESIST1-2 T+ Combination Max 0 422,74 0 0 0 783,8987 30-1 0

30 0,5715 RESIST1-2 T+ Combination Max 0 470,507 0 0 0 635,638 30-1 0,5715

30 0 RESIST1-2 T+ Combination Min 0 -8,023 0 0 0 -126,514 30-1 0

30 0,5715 RESIST1-2 T+ Combination Min 0 34,899 0 0 0 -199,6808 30-1 0,5715

30 0 SERV1-1 H- Combination Max 0 183,371 0 0 0 315,2104 30-1 0

30 0,5715 SERV1-1 H- Combination Max 0 210,851 0 0 0 243,6581 30-1 0,5715

30 0 SERV1-1 H- Combination Min 0 21,697 0 0 0 -21,9395 30-1 0

30 0,5715 SERV1-1 H- Combination Min 0 40,515 0 0 0 -57,9312 30-1 0,5715

30 0 SERV1-2  T- Combination Max 0 199,923 0 0 0 335,4709 30-1 0

30 0,5715 SERV1-2  T- Combination Max 0 222,044 0 0 0 264,2196 30-1 0,5715

30 0 SERV1-2  T- Combination Min 0 1,612 0 0 0 -16,8852 30-1 0

30 0,5715 SERV1-2  T- Combination Min 0 23,62 0 0 0 -59,0731 30-1 0,5715

30 0 RESIST 1-1 H+ Combination Max 0 418,359 0 0 0 732,1077 30-1 0

30 0,5715 RESIST 1-1 H+ Combination Max 0 475,463 0 0 0 582,9788 30-1 0,5715

30 0 RESIST 1-1 H+ Combination Min 0 -10,797 0 0 0 -116,3705 30-1 0

30 0,5715 RESIST 1-1 H+ Combination Min 0 33,105 0 0 0 -188,4773 30-1 0,5715

30 0 RESIST1-1 H- Combination Max 0 384,032 0 0 0 670,0628 30-1 0

30 0,5715 RESIST1-1 H- Combination Max 0 437,303 0 0 0 531,019 30-1 0,5715

30 0 RESIST1-1 H- Combination Min 0 7,737 0 0 0 -114,6535 30-1 0

30 0,5715 RESIST1-1 H- Combination Min 0 40,845 0 0 0 -170,9301 30-1 0,5715

30 0 RESIST1-2 T- Combination Max 0 422,558 0 0 0 717,2192 30-1 0

30 0,5715 RESIST1-2 T- Combination Max 0 463,352 0 0 0 578,8758 30-1 0,5715

30 0 RESIST1-2 T- Combination Min 0 -39,011 0 0 0 -102,8897 30-1 0

30 0,5715 RESIST1-2 T- Combination Min 0 1,52 0 0 0 -173,5878 30-1 0,5715

30 0 E-SERV1-1 Combination Max 0 198,119 0 0 0 341,8677 30-1 0

30 0,5715 E-SERV1-1 Combination Max 0 227,247 0 0 0 265,9824 30-1 0,5715

30 0 E-SERV1-1 Combination Min 0 13,734 0 0 0 -22,6772 30-1 0

30 0,5715 E-SERV1-1 Combination Min 0 37,19 0 0 0 -65,4703 30-1 0,5715



30 0 E-SERV1-2 Combination Max 0 200,002 0 0 0 364,1195 30-1 0

30 0,5715 E-SERV1-2 Combination Max 0 225,118 0 0 0 288,6072 30-1 0,5715

30 0 E-SERV1-2 Combination Min 0 1,612 0 0 0 -27,0353 30-1 0

30 0,5715 E-SERV1-2 Combination Min 0 23,62 0 0 0 -70,2838 30-1 0,5715

30 0 E-RESIST1-1 Combination Max 0 418,359 0 0 0 732,1077 30-1 0

30 0,5715 E-RESIST1-1 Combination Max 0 475,463 0 0 0 582,9788 30-1 0,5715

30 0 E-RESIST1-1 Combination Min 0 -10,797 0 0 0 -116,3705 30-1 0

30 0,5715 E-RESIST1-1 Combination Min 0 33,105 0 0 0 -188,4773 30-1 0,5715

30 0 E-RESIST1-2 Combination Max 0 422,74 0 0 0 783,8987 30-1 0

30 0,5715 E-RESIST1-2 Combination Max 0 470,507 0 0 0 635,638 30-1 0,5715

30 0 E-RESIST1-2 Combination Min 0 -39,011 0 0 0 -126,514 30-1 0

30 0,5715 E-RESIST1-2 Combination Min 0 1,52 0 0 0 -199,6808 30-1 0,5715

31 0 LINEA LinStatic 0 27,232 0 0 0 18,3885 31-1 0

31 0,5715 LINEA LinStatic 0 32,678 0 0 0 1,2691 31-1 0,5715

31 0 HL93 + LinMoving Max 0 163,953 0 0 0 223,2431 31-1 0

31 0,5715 HL93 + LinMoving Max 0 180,034 0 0 0 167,9901 31-1 0,5715

31 0 HL93 + LinMoving Min 0 -26,104 0 0 0 -108,2096 31-1 0

31 0,5715 HL93 + LinMoving Min 0 -19,369 0 0 0 -118,4476 31-1 0,5715

31 0 TAMDEM + LinMoving Max 0 161,824 0 0 0 245,8678 31-1 0

31 0,5715 TAMDEM + LinMoving Max 0 173,759 0 0 0 194,6917 31-1 0,5715

31 0 TAMDEM + LinMoving Min 0 -25,333 0 0 0 -113,0232 31-1 0

31 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -123,7166 31-1 0,5715

31 0 HL93 - LinMoving Max 0 147,558 0 0 0 200,9188 31-1 0

31 0,5715 HL93 - LinMoving Max 0 162,031 0 0 0 151,1911 31-1 0,5715

31 0 HL93 - LinMoving Min 0 -22,778 0 0 0 -100,6706 31-1 0

31 0,5715 HL93 - LinMoving Min 0 -17,018 0 0 0 -106,6029 31-1 0,5715

31 0 TAMDEM - LinMoving Max 0 158,75 0 0 0 221,4802 31-1 0

31 0,5715 TAMDEM - LinMoving Max 0 167,347 0 0 0 179,5284 31-1 0,5715

31 0 TAMDEM - LinMoving Min 0 -39,674 0 0 0 -101,8124 31-1 0

31 0,5715 TAMDEM - LinMoving Min 0 -30,559 0 0 0 -114,976 31-1 0,5715

31 0 SERV1-1 H+ Combination Max 0 227,247 0 0 0 265,9824 31-1 0

31 0,5715 SERV1-1 H+ Combination Max 0 255,987 0 0 0 170,9399 31-1 0,5715

31 0 SERV1-1 H+ Combination Min 0 37,19 0 0 0 -65,4703 31-1 0

31 0,5715 SERV1-1 H+ Combination Min 0 56,583 0 0 0 -115,4978 31-1 0,5715

31 0 SERV1-2 T+ Combination Max 0 225,118 0 0 0 288,6072 31-1 0

31 0,5715 SERV1-2 T+ Combination Max 0 249,711 0 0 0 197,6415 31-1 0,5715

31 0 SERV1-2 T+ Combination Min 0 37,961 0 0 0 -70,2838 31-1 0

31 0,5715 SERV1-2 T+ Combination Min 0 57,24 0 0 0 -120,7668 31-1 0,5715

31 0 RESIST1-2 T+ Combination Max 0 470,507 0 0 0 635,638 31-1 0

31 0,5715 RESIST1-2 T+ Combination Max 0 517,058 0 0 0 457,5193 31-1 0,5715

31 0 RESIST1-2 T+ Combination Min 0 34,899 0 0 0 -199,6808 31-1 0

31 0,5715 RESIST1-2 T+ Combination Min 0 69,082 0 0 0 -283,576 31-1 0,5715

31 0 SERV1-1 H- Combination Max 0 210,851 0 0 0 243,6581 31-1 0

31 0,5715 SERV1-1 H- Combination Max 0 237,983 0 0 0 154,1409 31-1 0,5715

31 0 SERV1-1 H- Combination Min 0 40,515 0 0 0 -57,9312 31-1 0

31 0,5715 SERV1-1 H- Combination Min 0 58,935 0 0 0 -103,6531 31-1 0,5715

31 0 SERV1-2  T- Combination Max 0 222,044 0 0 0 264,2196 31-1 0

31 0,5715 SERV1-2  T- Combination Max 0 243,299 0 0 0 182,4782 31-1 0,5715

31 0 SERV1-2  T- Combination Min 0 23,62 0 0 0 -59,0731 31-1 0

31 0,5715 SERV1-2  T- Combination Min 0 45,393 0 0 0 -112,0262 31-1 0,5715

31 0 RESIST 1-1 H+ Combination Max 0 475,463 0 0 0 582,9788 31-1 0

31 0,5715 RESIST 1-1 H+ Combination Max 0 531,664 0 0 0 395,3713 31-1 0,5715

31 0 RESIST 1-1 H+ Combination Min 0 33,105 0 0 0 -188,4773 31-1 0

31 0,5715 RESIST 1-1 H+ Combination Min 0 67,553 0 0 0 -271,3125 31-1 0,5715

31 0 RESIST1-1 H- Combination Max 0 437,303 0 0 0 531,019 31-1 0

31 0,5715 RESIST1-1 H- Combination Max 0 489,761 0 0 0 356,2716 31-1 0,5715

31 0 RESIST1-1 H- Combination Min 0 40,845 0 0 0 -170,9301 31-1 0

31 0,5715 RESIST1-1 H- Combination Min 0 73,025 0 0 0 -243,7438 31-1 0,5715

31 0 RESIST1-2 T- Combination Max 0 463,352 0 0 0 578,8758 31-1 0

31 0,5715 RESIST1-2 T- Combination Max 0 502,133 0 0 0 422,2267 31-1 0,5715

31 0 RESIST1-2 T- Combination Min 0 1,52 0 0 0 -173,5878 31-1 0

31 0,5715 RESIST1-2 T- Combination Min 0 41,508 0 0 0 -263,2323 31-1 0,5715

31 0 E-SERV1-1 Combination Max 0 227,247 0 0 0 265,9824 31-1 0

31 0,5715 E-SERV1-1 Combination Max 0 255,987 0 0 0 170,9399 31-1 0,5715

31 0 E-SERV1-1 Combination Min 0 37,19 0 0 0 -65,4703 31-1 0

31 0,5715 E-SERV1-1 Combination Min 0 56,583 0 0 0 -115,4978 31-1 0,5715

31 0 E-SERV1-2 Combination Max 0 225,118 0 0 0 288,6072 31-1 0

31 0,5715 E-SERV1-2 Combination Max 0 249,711 0 0 0 197,6415 31-1 0,5715



31 0 E-SERV1-2 Combination Min 0 23,62 0 0 0 -70,2838 31-1 0

31 0,5715 E-SERV1-2 Combination Min 0 45,393 0 0 0 -120,7668 31-1 0,5715

31 0 E-RESIST1-1 Combination Max 0 475,463 0 0 0 582,9788 31-1 0

31 0,5715 E-RESIST1-1 Combination Max 0 531,664 0 0 0 395,3713 31-1 0,5715

31 0 E-RESIST1-1 Combination Min 0 33,105 0 0 0 -188,4773 31-1 0

31 0,5715 E-RESIST1-1 Combination Min 0 67,553 0 0 0 -271,3125 31-1 0,5715

31 0 E-RESIST1-2 Combination Max 0 470,507 0 0 0 635,638 31-1 0

31 0,5715 E-RESIST1-2 Combination Max 0 517,058 0 0 0 457,5193 31-1 0,5715

31 0 E-RESIST1-2 Combination Min 0 1,52 0 0 0 -199,6808 31-1 0

31 0,5715 E-RESIST1-2 Combination Min 0 41,508 0 0 0 -283,576 31-1 0,5715

32 0 LINEA LinStatic 0 32,678 0 0 0 1,2691 32-1 0

32 0,5715 LINEA LinStatic 0 38,125 0 0 0 -18,9628 32-1 0,5715

32 0 HL93 + LinMoving Max 0 180,034 0 0 0 167,9901 32-1 0

32 0,5715 HL93 + LinMoving Max 0 195,572 0 0 0 120,5474 32-1 0,5715

32 0 HL93 + LinMoving Min 0 -19,369 0 0 0 -118,4476 32-1 0

32 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -128,6857 32-1 0,5715

32 0 TAMDEM + LinMoving Max 0 173,759 0 0 0 194,6917 32-1 0

32 0,5715 TAMDEM + LinMoving Max 0 185,039 0 0 0 136,7236 32-1 0,5715

32 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -123,7166 32-1 0

32 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -134,4101 32-1 0,5715

32 0 HL93 - LinMoving Max 0 162,031 0 0 0 151,1911 32-1 0

32 0,5715 HL93 - LinMoving Max 0 176,015 0 0 0 108,154 32-1 0,5715

32 0 HL93 - LinMoving Min 0 -17,018 0 0 0 -106,6029 32-1 0

32 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -115,8171 32-1 0,5715

32 0 TAMDEM - LinMoving Max 0 167,347 0 0 0 179,5284 32-1 0

32 0,5715 TAMDEM - LinMoving Max 0 175,038 0 0 0 136,9434 32-1 0,5715

32 0 TAMDEM - LinMoving Min 0 -30,559 0 0 0 -114,976 32-1 0

32 0,5715 TAMDEM - LinMoving Min 0 -23,999 0 0 0 -151,1177 32-1 0,5715

32 0 SERV1-1 H+ Combination Max 0 255,987 0 0 0 170,9399 32-1 0

32 0,5715 SERV1-1 H+ Combination Max 0 284,183 0 0 0 76,4732 32-1 0,5715

32 0 SERV1-1 H+ Combination Min 0 56,583 0 0 0 -115,4978 32-1 0

32 0,5715 SERV1-1 H+ Combination Min 0 70,697 0 0 0 -172,7599 32-1 0,5715

32 0 SERV1-2 T+ Combination Max 0 249,711 0 0 0 197,6415 32-1 0

32 0,5715 SERV1-2 T+ Combination Max 0 273,65 0 0 0 92,6494 32-1 0,5715

32 0 SERV1-2 T+ Combination Min 0 57,24 0 0 0 -120,7668 32-1 0

32 0,5715 SERV1-2 T+ Combination Min 0 69,899 0 0 0 -178,4843 32-1 0,5715

32 0 RESIST1-2 T+ Combination Max 0 517,058 0 0 0 457,5193 32-1 0

32 0,5715 RESIST1-2 T+ Combination Max 0 562,085 0 0 0 252,864 32-1 0,5715

32 0 RESIST1-2 T+ Combination Min 0 69,082 0 0 0 -283,576 32-1 0

32 0,5715 RESIST1-2 T+ Combination Min 0 87,854 0 0 0 -378,1995 32-1 0,5715

32 0 SERV1-1 H- Combination Max 0 237,983 0 0 0 154,1409 32-1 0

32 0,5715 SERV1-1 H- Combination Max 0 264,626 0 0 0 64,0798 32-1 0,5715

32 0 SERV1-1 H- Combination Min 0 58,935 0 0 0 -103,6531 32-1 0

32 0,5715 SERV1-1 H- Combination Min 0 72,488 0 0 0 -159,8913 32-1 0,5715

32 0 SERV1-2  T- Combination Max 0 243,299 0 0 0 182,4782 32-1 0

32 0,5715 SERV1-2  T- Combination Max 0 263,649 0 0 0 92,8692 32-1 0,5715

32 0 SERV1-2  T- Combination Min 0 45,393 0 0 0 -112,0262 32-1 0

32 0,5715 SERV1-2  T- Combination Min 0 64,612 0 0 0 -195,1919 32-1 0,5715

32 0 RESIST 1-1 H+ Combination Max 0 531,664 0 0 0 395,3713 32-1 0

32 0,5715 RESIST 1-1 H+ Combination Max 0 586,6 0 0 0 215,2139 32-1 0,5715

32 0 RESIST 1-1 H+ Combination Min 0 67,553 0 0 0 -271,3125 32-1 0

32 0,5715 RESIST 1-1 H+ Combination Min 0 89,711 0 0 0 -364,876 32-1 0,5715

32 0 RESIST1-1 H- Combination Max 0 489,761 0 0 0 356,2716 32-1 0

32 0,5715 RESIST1-1 H- Combination Max 0 541,081 0 0 0 186,3683 32-1 0,5715

32 0 RESIST1-1 H- Combination Min 0 73,025 0 0 0 -243,7438 32-1 0

32 0,5715 RESIST1-1 H- Combination Min 0 93,881 0 0 0 -334,9244 32-1 0,5715

32 0 RESIST1-2 T- Combination Max 0 502,133 0 0 0 422,2267 32-1 0

32 0,5715 RESIST1-2 T- Combination Max 0 538,808 0 0 0 253,3756 32-1 0,5715

32 0 RESIST1-2 T- Combination Min 0 41,508 0 0 0 -263,2323 32-1 0

32 0,5715 RESIST1-2 T- Combination Min 0 75,549 0 0 0 -417,0866 32-1 0,5715

32 0 E-SERV1-1 Combination Max 0 255,987 0 0 0 170,9399 32-1 0

32 0,5715 E-SERV1-1 Combination Max 0 284,183 0 0 0 76,4732 32-1 0,5715

32 0 E-SERV1-1 Combination Min 0 56,583 0 0 0 -115,4978 32-1 0

32 0,5715 E-SERV1-1 Combination Min 0 70,697 0 0 0 -172,7599 32-1 0,5715

32 0 E-SERV1-2 Combination Max 0 249,711 0 0 0 197,6415 32-1 0

32 0,5715 E-SERV1-2 Combination Max 0 273,65 0 0 0 92,8692 32-1 0,5715

32 0 E-SERV1-2 Combination Min 0 45,393 0 0 0 -120,7668 32-1 0

32 0,5715 E-SERV1-2 Combination Min 0 64,612 0 0 0 -195,1919 32-1 0,5715



32 0 E-RESIST1-1 Combination Max 0 531,664 0 0 0 395,3713 32-1 0

32 0,5715 E-RESIST1-1 Combination Max 0 586,6 0 0 0 215,2139 32-1 0,5715

32 0 E-RESIST1-1 Combination Min 0 67,553 0 0 0 -271,3125 32-1 0

32 0,5715 E-RESIST1-1 Combination Min 0 89,711 0 0 0 -364,876 32-1 0,5715

32 0 E-RESIST1-2 Combination Max 0 517,058 0 0 0 457,5193 32-1 0

32 0,5715 E-RESIST1-2 Combination Max 0 562,085 0 0 0 253,3756 32-1 0,5715

32 0 E-RESIST1-2 Combination Min 0 41,508 0 0 0 -283,576 32-1 0

32 0,5715 E-RESIST1-2 Combination Min 0 75,549 0 0 0 -417,0866 32-1 0,5715

33 0 LINEA LinStatic 0 38,125 0 0 0 -18,9628 33-1 0

33 0,5715 LINEA LinStatic 0 43,571 0 0 0 -42,3075 33-1 0,5715

33 0 HL93 + LinMoving Max 0 195,572 0 0 0 120,5474 33-1 0

33 0,5715 HL93 + LinMoving Max 0 211,389 0 0 0 83,1134 33-1 0,5715

33 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -128,6857 33-1 0

33 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -156,2356 33-1 0,5715

33 0 TAMDEM + LinMoving Max 0 185,039 0 0 0 136,7236 33-1 0

33 0,5715 TAMDEM + LinMoving Max 0 195,531 0 0 0 73,6942 33-1 0,5715

33 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -134,4101 33-1 0

33 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -145,1035 33-1 0,5715

33 0 HL93 - LinMoving Max 0 176,015 0 0 0 108,154 33-1 0

33 0,5715 HL93 - LinMoving Max 0 190,25 0 0 0 74,6087 33-1 0,5715

33 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -115,8171 33-1 0

33 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -125,0313 33-1 0,5715

33 0 TAMDEM - LinMoving Max 0 175,038 0 0 0 136,9434 33-1 0

33 0,5715 TAMDEM - LinMoving Max 0 182,754 0 0 0 89,7991 33-1 0,5715

33 0 TAMDEM - LinMoving Min 0 -23,999 0 0 0 -151,1177 33-1 0

33 0,5715 TAMDEM - LinMoving Min 0 -19,636 0 0 0 -205,3758 33-1 0,5715

33 0 SERV1-1 H+ Combination Max 0 284,183 0 0 0 76,4732 33-1 0

33 0,5715 SERV1-1 H+ Combination Max 0 312,659 0 0 0 -15,2193 33-1 0,5715

33 0 SERV1-1 H+ Combination Min 0 70,697 0 0 0 -172,7599 33-1 0

33 0,5715 SERV1-1 H+ Combination Min 0 83,356 0 0 0 -254,5682 33-1 0,5715

33 0 SERV1-2 T+ Combination Max 0 273,65 0 0 0 92,6494 33-1 0

33 0,5715 SERV1-2 T+ Combination Max 0 296,801 0 0 0 -24,6384 33-1 0,5715

33 0 SERV1-2 T+ Combination Min 0 69,899 0 0 0 -178,4843 33-1 0

33 0,5715 SERV1-2 T+ Combination Min 0 82,558 0 0 0 -243,4362 33-1 0,5715

33 0 RESIST1-2 T+ Combination Max 0 562,085 0 0 0 252,864 33-1 0

33 0,5715 RESIST1-2 T+ Combination Max 0 605,277 0 0 0 25,7002 33-1 0,5715

33 0 RESIST1-2 T+ Combination Min 0 87,854 0 0 0 -378,1995 33-1 0

33 0,5715 RESIST1-2 T+ Combination Min 0 106,626 0 0 0 -483,5515 33-1 0,5715

33 0 SERV1-1 H- Combination Max 0 264,626 0 0 0 64,0798 33-1 0

33 0,5715 SERV1-1 H- Combination Max 0 291,52 0 0 0 -23,7239 33-1 0,5715

33 0 SERV1-1 H- Combination Min 0 72,488 0 0 0 -159,8913 33-1 0

33 0,5715 SERV1-1 H- Combination Min 0 85,147 0 0 0 -223,364 33-1 0,5715

33 0 SERV1-2  T- Combination Max 0 263,649 0 0 0 92,8692 33-1 0

33 0,5715 SERV1-2  T- Combination Max 0 284,024 0 0 0 -8,5335 33-1 0,5715

33 0 SERV1-2  T- Combination Min 0 64,612 0 0 0 -195,1919 33-1 0

33 0,5715 SERV1-2  T- Combination Min 0 81,634 0 0 0 -303,7085 33-1 0,5715

33 0 RESIST 1-1 H+ Combination Max 0 586,6 0 0 0 215,2139 33-1 0

33 0,5715 RESIST 1-1 H+ Combination Max 0 642,186 0 0 0 47,6233 33-1 0,5715

33 0 RESIST 1-1 H+ Combination Min 0 89,711 0 0 0 -364,876 33-1 0

33 0,5715 RESIST 1-1 H+ Combination Min 0 108,484 0 0 0 -509,4614 33-1 0,5715

33 0 RESIST1-1 H- Combination Max 0 541,081 0 0 0 186,3683 33-1 0

33 0,5715 RESIST1-1 H- Combination Max 0 592,985 0 0 0 27,8287 33-1 0,5715

33 0 RESIST1-1 H- Combination Min 0 93,881 0 0 0 -334,9244 33-1 0

33 0,5715 RESIST1-1 H- Combination Min 0 112,653 0 0 0 -436,8335 33-1 0,5715

33 0 RESIST1-2 T- Combination Max 0 538,808 0 0 0 253,3756 33-1 0

33 0,5715 RESIST1-2 T- Combination Max 0 575,54 0 0 0 63,1844 33-1 0,5715

33 0 RESIST1-2 T- Combination Min 0 75,549 0 0 0 -417,0866 33-1 0

33 0,5715 RESIST1-2 T- Combination Min 0 104,477 0 0 0 -623,8353 33-1 0,5715

33 0 E-SERV1-1 Combination Max 0 284,183 0 0 0 76,4732 33-1 0

33 0,5715 E-SERV1-1 Combination Max 0 312,659 0 0 0 -15,2193 33-1 0,5715

33 0 E-SERV1-1 Combination Min 0 70,697 0 0 0 -172,7599 33-1 0

33 0,5715 E-SERV1-1 Combination Min 0 83,356 0 0 0 -254,5682 33-1 0,5715

33 0 E-SERV1-2 Combination Max 0 273,65 0 0 0 92,8692 33-1 0

33 0,5715 E-SERV1-2 Combination Max 0 296,801 0 0 0 -8,5335 33-1 0,5715

33 0 E-SERV1-2 Combination Min 0 64,612 0 0 0 -195,1919 33-1 0

33 0,5715 E-SERV1-2 Combination Min 0 81,634 0 0 0 -303,7085 33-1 0,5715

33 0 E-RESIST1-1 Combination Max 0 586,6 0 0 0 215,2139 33-1 0

33 0,5715 E-RESIST1-1 Combination Max 0 642,186 0 0 0 47,6233 33-1 0,5715



33 0 E-RESIST1-1 Combination Min 0 89,711 0 0 0 -364,876 33-1 0

33 0,5715 E-RESIST1-1 Combination Min 0 108,484 0 0 0 -509,4614 33-1 0,5715

33 0 E-RESIST1-2 Combination Max 0 562,085 0 0 0 253,3756 33-1 0

33 0,5715 E-RESIST1-2 Combination Max 0 605,277 0 0 0 63,1844 33-1 0,5715

33 0 E-RESIST1-2 Combination Min 0 75,549 0 0 0 -417,0866 33-1 0

33 0,5715 E-RESIST1-2 Combination Min 0 104,477 0 0 0 -623,8353 33-1 0,5715

34 0 LINEA LinStatic 0 43,571 0 0 0 -42,3075 34-1 0

34 0,5715 LINEA LinStatic 0 49,018 0 0 0 -68,7647 34-1 0,5715

34 0 HL93 + LinMoving Max 0 211,389 0 0 0 83,1134 34-1 0

34 0,5715 HL93 + LinMoving Max 0 227,005 0 0 0 44,5673 34-1 0,5715

34 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -156,2356 34-1 0

34 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -209,4331 34-1 0,5715

34 0 TAMDEM + LinMoving Max 0 195,531 0 0 0 73,6942 34-1 0

34 0,5715 TAMDEM + LinMoving Max 0 205,102 0 0 0 36,6868 34-1 0,5715

34 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -145,1035 34-1 0

34 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -155,7969 34-1 0,5715

34 0 HL93 - LinMoving Max 0 190,25 0 0 0 74,6087 34-1 0

34 0,5715 HL93 - LinMoving Max 0 204,305 0 0 0 41,3279 34-1 0,5715

34 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -125,0313 34-1 0

34 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -147,4102 34-1 0,5715

34 0 TAMDEM - LinMoving Max 0 182,754 0 0 0 89,7991 34-1 0

34 0,5715 TAMDEM - LinMoving Max 0 198,038 0 0 0 59,4388 34-1 0,5715

34 0 TAMDEM - LinMoving Min 0 -19,636 0 0 0 -205,3758 34-1 0

34 0,5715 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -272,7608 34-1 0,5715

34 0 SERV1-1 H+ Combination Max 0 312,659 0 0 0 -15,2193 34-1 0

34 0,5715 SERV1-1 H+ Combination Max 0 340,934 0 0 0 -115,2583 34-1 0,5715

34 0 SERV1-1 H+ Combination Min 0 83,356 0 0 0 -254,5682 34-1 0

34 0,5715 SERV1-1 H+ Combination Min 0 96,014 0 0 0 -369,2586 34-1 0,5715

34 0 SERV1-2 T+ Combination Max 0 296,801 0 0 0 -24,6384 34-1 0

34 0,5715 SERV1-2 T+ Combination Max 0 319,031 0 0 0 -123,1387 34-1 0,5715

34 0 SERV1-2 T+ Combination Min 0 82,558 0 0 0 -243,4362 34-1 0

34 0,5715 SERV1-2 T+ Combination Min 0 95,216 0 0 0 -315,6225 34-1 0,5715

34 0 RESIST1-2 T+ Combination Max 0 605,277 0 0 0 25,7002 34-1 0

34 0,5715 RESIST1-2 T+ Combination Max 0 646,326 0 0 0 -151,6258 34-1 0,5715

34 0 RESIST1-2 T+ Combination Min 0 106,626 0 0 0 -483,5515 34-1 0

34 0,5715 RESIST1-2 T+ Combination Min 0 125,399 0 0 0 -599,6319 34-1 0,5715

34 0 SERV1-1 H- Combination Max 0 291,52 0 0 0 -23,7239 34-1 0

34 0,5715 SERV1-1 H- Combination Max 0 318,233 0 0 0 -118,4976 34-1 0,5715

34 0 SERV1-1 H- Combination Min 0 85,147 0 0 0 -223,364 34-1 0

34 0,5715 SERV1-1 H- Combination Min 0 97,806 0 0 0 -307,2358 34-1 0,5715

34 0 SERV1-2  T- Combination Max 0 284,024 0 0 0 -8,5335 34-1 0

34 0,5715 SERV1-2  T- Combination Max 0 311,967 0 0 0 -100,3868 34-1 0,5715

34 0 SERV1-2  T- Combination Min 0 81,634 0 0 0 -303,7085 34-1 0

34 0,5715 SERV1-2  T- Combination Min 0 97,072 0 0 0 -432,5864 34-1 0,5715

34 0 RESIST 1-1 H+ Combination Max 0 642,186 0 0 0 47,6233 34-1 0

34 0,5715 RESIST 1-1 H+ Combination Max 0 697,305 0 0 0 -133,2841 34-1 0,5715

34 0 RESIST 1-1 H+ Combination Min 0 108,484 0 0 0 -509,4614 34-1 0

34 0,5715 RESIST 1-1 H+ Combination Min 0 127,256 0 0 0 -724,4699 34-1 0,5715

34 0 RESIST1-1 H- Combination Max 0 592,985 0 0 0 27,8287 34-1 0

34 0,5715 RESIST1-1 H- Combination Max 0 644,47 0 0 0 -140,8237 34-1 0,5715

34 0 RESIST1-1 H- Combination Min 0 112,653 0 0 0 -436,8335 34-1 0

34 0,5715 RESIST1-1 H- Combination Min 0 131,425 0 0 0 -580,1117 34-1 0,5715

34 0 RESIST1-2 T- Combination Max 0 575,54 0 0 0 63,1844 34-1 0

34 0,5715 RESIST1-2 T- Combination Max 0 629,885 0 0 0 -98,6707 34-1 0,5715

34 0 RESIST1-2 T- Combination Min 0 104,477 0 0 0 -623,8353 34-1 0

34 0,5715 RESIST1-2 T- Combination Min 0 129,719 0 0 0 -871,8652 34-1 0,5715

34 0 E-SERV1-1 Combination Max 0 312,659 0 0 0 -15,2193 34-1 0

34 0,5715 E-SERV1-1 Combination Max 0 340,934 0 0 0 -115,2583 34-1 0,5715

34 0 E-SERV1-1 Combination Min 0 83,356 0 0 0 -254,5682 34-1 0

34 0,5715 E-SERV1-1 Combination Min 0 96,014 0 0 0 -369,2586 34-1 0,5715

34 0 E-SERV1-2 Combination Max 0 296,801 0 0 0 -8,5335 34-1 0

34 0,5715 E-SERV1-2 Combination Max 0 319,031 0 0 0 -100,3868 34-1 0,5715

34 0 E-SERV1-2 Combination Min 0 81,634 0 0 0 -303,7085 34-1 0

34 0,5715 E-SERV1-2 Combination Min 0 95,216 0 0 0 -432,5864 34-1 0,5715

34 0 E-RESIST1-1 Combination Max 0 642,186 0 0 0 47,6233 34-1 0

34 0,5715 E-RESIST1-1 Combination Max 0 697,305 0 0 0 -133,2841 34-1 0,5715

34 0 E-RESIST1-1 Combination Min 0 108,484 0 0 0 -509,4614 34-1 0

34 0,5715 E-RESIST1-1 Combination Min 0 127,256 0 0 0 -724,4699 34-1 0,5715



34 0 E-RESIST1-2 Combination Max 0 605,277 0 0 0 63,1844 34-1 0

34 0,5715 E-RESIST1-2 Combination Max 0 646,326 0 0 0 -98,6707 34-1 0,5715

34 0 E-RESIST1-2 Combination Min 0 104,477 0 0 0 -623,8353 34-1 0

34 0,5715 E-RESIST1-2 Combination Min 0 125,399 0 0 0 -871,8652 34-1 0,5715

35 0 LINEA LinStatic 0 49,018 0 0 0 -68,7647 35-1 0

35 0,5715 LINEA LinStatic 0 54,464 0 0 0 -98,3345 35-1 0,5715

35 0 HL93 + LinMoving Max 0 227,005 0 0 0 44,5673 35-1 0

35 0,5715 HL93 + LinMoving Max 0 241,859 0 0 0 45,3604 35-1 0,5715

35 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -209,4331 35-1 0

35 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -274,2646 35-1 0,5715

35 0 TAMDEM + LinMoving Max 0 205,102 0 0 0 36,6868 35-1 0

35 0,5715 TAMDEM + LinMoving Max 0 213,619 0 0 0 47,3808 35-1 0,5715

35 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -155,7969 35-1 0

35 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -223,9507 35-1 0,5715

35 0 HL93 - LinMoving Max 0 204,305 0 0 0 41,3279 35-1 0

35 0,5715 HL93 - LinMoving Max 0 217,673 0 0 0 40,8243 35-1 0,5715

35 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -147,4102 35-1 0

35 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -234,1755 35-1 0,5715

35 0 TAMDEM - LinMoving Max 0 198,038 0 0 0 59,4388 35-1 0

35 0,5715 TAMDEM - LinMoving Max 0 214,08 0 0 0 42,6811 35-1 0,5715

35 0 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -272,7608 35-1 0

35 0,5715 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -345,8403 35-1 0,5715

35 0 SERV1-1 H+ Combination Max 0 340,934 0 0 0 -115,2583 35-1 0

35 0,5715 SERV1-1 H+ Combination Max 0 368,446 0 0 0 -183,1926 35-1 0,5715

35 0 SERV1-1 H+ Combination Min 0 96,014 0 0 0 -369,2586 35-1 0

35 0,5715 SERV1-1 H+ Combination Min 0 108,673 0 0 0 -502,8176 35-1 0,5715

35 0 SERV1-2 T+ Combination Max 0 319,031 0 0 0 -123,1387 35-1 0

35 0,5715 SERV1-2 T+ Combination Max 0 340,207 0 0 0 -181,1721 35-1 0,5715

35 0 SERV1-2 T+ Combination Min 0 95,216 0 0 0 -315,6225 35-1 0

35 0,5715 SERV1-2 T+ Combination Min 0 107,875 0 0 0 -452,5037 35-1 0,5715

35 0 RESIST1-2 T+ Combination Max 0 646,326 0 0 0 -151,6258 35-1 0

35 0,5715 RESIST1-2 T+ Combination Max 0 684,922 0 0 0 -228,6554 35-1 0,5715

35 0 RESIST1-2 T+ Combination Min 0 125,399 0 0 0 -599,6319 35-1 0

35 0,5715 RESIST1-2 T+ Combination Min 0 144,171 0 0 0 -860,1796 35-1 0,5715

35 0 SERV1-1 H- Combination Max 0 318,233 0 0 0 -118,4976 35-1 0

35 0,5715 SERV1-1 H- Combination Max 0 344,26 0 0 0 -187,7286 35-1 0,5715

35 0 SERV1-1 H- Combination Min 0 97,806 0 0 0 -307,2358 35-1 0

35 0,5715 SERV1-1 H- Combination Min 0 110,464 0 0 0 -462,7284 35-1 0,5715

35 0 SERV1-2  T- Combination Max 0 311,967 0 0 0 -100,3868 35-1 0

35 0,5715 SERV1-2  T- Combination Max 0 340,667 0 0 0 -185,8718 35-1 0,5715

35 0 SERV1-2  T- Combination Min 0 97,072 0 0 0 -432,5864 35-1 0

35 0,5715 SERV1-2  T- Combination Min 0 109,731 0 0 0 -574,3933 35-1 0,5715

35 0 RESIST 1-1 H+ Combination Max 0 697,305 0 0 0 -133,2841 35-1 0

35 0,5715 RESIST 1-1 H+ Combination Max 0 750,65 0 0 0 -233,3579 35-1 0,5715

35 0 RESIST 1-1 H+ Combination Min 0 127,256 0 0 0 -724,4699 35-1 0

35 0,5715 RESIST 1-1 H+ Combination Min 0 146,028 0 0 0 -977,2851 35-1 0,5715

35 0 RESIST1-1 H- Combination Max 0 644,47 0 0 0 -140,8237 35-1 0

35 0,5715 RESIST1-1 H- Combination Max 0 694,357 0 0 0 -243,9156 35-1 0,5715

35 0 RESIST1-1 H- Combination Min 0 131,425 0 0 0 -580,1117 35-1 0

35 0,5715 RESIST1-1 H- Combination Min 0 150,198 0 0 0 -883,9776 35-1 0,5715

35 0 RESIST1-2 T- Combination Max 0 629,885 0 0 0 -98,6707 35-1 0

35 0,5715 RESIST1-2 T- Combination Max 0 685,994 0 0 0 -239,5939 35-1 0,5715

35 0 RESIST1-2 T- Combination Min 0 129,719 0 0 0 -871,8652 35-1 0

35 0,5715 RESIST1-2 T- Combination Min 0 148,491 0 0 0 -1143,8775 35-1 0,5715

35 0 E-SERV1-1 Combination Max 0 340,934 0 0 0 -115,2583 35-1 0

35 0,5715 E-SERV1-1 Combination Max 0 368,446 0 0 0 -183,1926 35-1 0,5715

35 0 E-SERV1-1 Combination Min 0 96,014 0 0 0 -369,2586 35-1 0

35 0,5715 E-SERV1-1 Combination Min 0 108,673 0 0 0 -502,8176 35-1 0,5715

35 0 E-SERV1-2 Combination Max 0 319,031 0 0 0 -100,3868 35-1 0

35 0,5715 E-SERV1-2 Combination Max 0 340,667 0 0 0 -181,1721 35-1 0,5715

35 0 E-SERV1-2 Combination Min 0 95,216 0 0 0 -432,5864 35-1 0

35 0,5715 E-SERV1-2 Combination Min 0 107,875 0 0 0 -574,3933 35-1 0,5715

35 0 E-RESIST1-1 Combination Max 0 697,305 0 0 0 -133,2841 35-1 0

35 0,5715 E-RESIST1-1 Combination Max 0 750,65 0 0 0 -233,3579 35-1 0,5715

35 0 E-RESIST1-1 Combination Min 0 127,256 0 0 0 -724,4699 35-1 0

35 0,5715 E-RESIST1-1 Combination Min 0 146,028 0 0 0 -977,2851 35-1 0,5715

35 0 E-RESIST1-2 Combination Max 0 646,326 0 0 0 -98,6707 35-1 0

35 0,5715 E-RESIST1-2 Combination Max 0 685,994 0 0 0 -228,6554 35-1 0,5715



35 0 E-RESIST1-2 Combination Min 0 125,399 0 0 0 -871,8652 35-1 0

35 0,5715 E-RESIST1-2 Combination Min 0 144,171 0 0 0 -1143,8775 35-1 0,5715

36 0 LINEA LinStatic 0 -52,345 0 0 0 -98,3345 36-1 0

36 0,572 LINEA LinStatic 0 -46,893 0 0 0 -69,9524 36-1 0,572

36 0 HL93 + LinMoving Max 0 5,287 0 0 0 45,3604 36-1 0

36 0,572 HL93 + LinMoving Max 0 6,087 0 0 0 48,7469 36-1 0,572

36 0 HL93 + LinMoving Min 0 -214,166 0 0 0 -274,2646 36-1 0

36 0,572 HL93 + LinMoving Min 0 -197,015 0 0 0 -227,2629 36-1 0,572

36 0 TAMDEM + LinMoving Max 0 5,522 0 0 0 47,3808 36-1 0

36 0,572 TAMDEM + LinMoving Max 0 5,522 0 0 0 44,2221 36-1 0,572

36 0 TAMDEM + LinMoving Min 0 -202,35 0 0 0 -223,9507 36-1 0

36 0,572 TAMDEM + LinMoving Min 0 -191,259 0 0 0 -209,0207 36-1 0,572

36 0 HL93 - LinMoving Max 0 4,758 0 0 0 40,8243 36-1 0

36 0,572 HL93 - LinMoving Max 0 6,971 0 0 0 55,8254 36-1 0,572

36 0 HL93 - LinMoving Min 0 -192,749 0 0 0 -234,1755 36-1 0

36 0,572 HL93 - LinMoving Min 0 -177,313 0 0 0 -204,5367 36-1 0,572

36 0 TAMDEM - LinMoving Max 0 4,974 0 0 0 42,6811 36-1 0

36 0,572 TAMDEM - LinMoving Max 0 7,658 0 0 0 61,326 36-1 0,572

36 0 TAMDEM - LinMoving Min 0 -196,221 0 0 0 -345,8403 36-1 0

36 0,572 TAMDEM - LinMoving Min 0 -188,595 0 0 0 -268,1662 36-1 0,572

36 0 SERV1-1 H+ Combination Max 0 -116,375 0 0 0 -183,1926 36-1 0

36 0,572 SERV1-1 H+ Combination Max 0 -102,904 0 0 0 -113,8393 36-1 0,572

36 0 SERV1-1 H+ Combination Min 0 -335,827 0 0 0 -502,8176 36-1 0

36 0,572 SERV1-1 H+ Combination Min 0 -306,006 0 0 0 -389,8492 36-1 0,572

36 0 SERV1-2 T+ Combination Max 0 -116,139 0 0 0 -181,1721 36-1 0

36 0,572 SERV1-2 T+ Combination Max 0 -103,469 0 0 0 -118,3641 36-1 0,572

36 0 SERV1-2 T+ Combination Min 0 -324,011 0 0 0 -452,5037 36-1 0

36 0,572 SERV1-2 T+ Combination Min 0 -300,251 0 0 0 -371,6069 36-1 0,572

36 0 RESIST1-2 T+ Combination Max 0 -167,566 0 0 0 -228,6554 36-1 0

36 0,572 RESIST1-2 T+ Combination Max 0 -148,777 0 0 0 -138,1814 36-1 0,572

36 0 RESIST1-2 T+ Combination Min 0 -651,388 0 0 0 -860,1796 36-1 0

36 0,572 RESIST1-2 T+ Combination Min 0 -606,786 0 0 0 -727,6041 36-1 0,572

36 0 SERV1-1 H- Combination Max 0 -116,903 0 0 0 -187,7286 36-1 0

36 0,572 SERV1-1 H- Combination Max 0 -102,02 0 0 0 -106,7608 36-1 0,572

36 0 SERV1-1 H- Combination Min 0 -314,411 0 0 0 -462,7284 36-1 0

36 0,572 SERV1-1 H- Combination Min 0 -286,305 0 0 0 -367,1229 36-1 0,572

36 0 SERV1-2  T- Combination Max 0 -116,687 0 0 0 -185,8718 36-1 0

36 0,572 SERV1-2  T- Combination Max 0 -101,333 0 0 0 -101,2602 36-1 0,572

36 0 SERV1-2  T- Combination Min 0 -317,883 0 0 0 -574,3933 36-1 0

36 0,572 SERV1-2  T- Combination Min 0 -297,586 0 0 0 -430,7525 36-1 0,572

36 0 RESIST 1-1 H+ Combination Max 0 -168,114 0 0 0 -233,3579 36-1 0

36 0,572 RESIST 1-1 H+ Combination Max 0 -147,462 0 0 0 -127,6499 36-1 0,572

36 0 RESIST 1-1 H+ Combination Min 0 -678,89 0 0 0 -977,2851 36-1 0

36 0,572 RESIST 1-1 H+ Combination Min 0 -620,182 0 0 0 -770,0629 36-1 0,572

36 0 RESIST1-1 H- Combination Max 0 -169,344 0 0 0 -243,9156 36-1 0

36 0,572 RESIST1-1 H- Combination Max 0 -145,404 0 0 0 -111,1748 36-1 0,572

36 0 RESIST1-1 H- Combination Min 0 -629,043 0 0 0 -883,9776 36-1 0

36 0,572 RESIST1-1 H- Combination Min 0 -574,326 0 0 0 -717,1674 36-1 0,572

36 0 RESIST1-2 T- Combination Max 0 -168,84 0 0 0 -239,5939 36-1 0

36 0,572 RESIST1-2 T- Combination Max 0 -143,806 0 0 0 -98,3722 36-1 0,572

36 0 RESIST1-2 T- Combination Min 0 -637,124 0 0 0 -1143,8775 36-1 0

36 0,572 RESIST1-2 T- Combination Min 0 -600,584 0 0 0 -865,2653 36-1 0,572

36 0 E-SERV1-1 Combination Max 0 -116,375 0 0 0 -183,1926 36-1 0

36 0,572 E-SERV1-1 Combination Max 0 -102,02 0 0 0 -106,7608 36-1 0,572

36 0 E-SERV1-1 Combination Min 0 -335,827 0 0 0 -502,8176 36-1 0

36 0,572 E-SERV1-1 Combination Min 0 -306,006 0 0 0 -389,8492 36-1 0,572

36 0 E-SERV1-2 Combination Max 0 -116,139 0 0 0 -181,1721 36-1 0

36 0,572 E-SERV1-2 Combination Max 0 -101,333 0 0 0 -101,2602 36-1 0,572

36 0 E-SERV1-2 Combination Min 0 -324,011 0 0 0 -574,3933 36-1 0

36 0,572 E-SERV1-2 Combination Min 0 -300,251 0 0 0 -430,7525 36-1 0,572

36 0 E-RESIST1-1 Combination Max 0 -168,114 0 0 0 -233,3579 36-1 0

36 0,572 E-RESIST1-1 Combination Max 0 -145,404 0 0 0 -111,1748 36-1 0,572

36 0 E-RESIST1-1 Combination Min 0 -678,89 0 0 0 -977,2851 36-1 0

36 0,572 E-RESIST1-1 Combination Min 0 -620,182 0 0 0 -770,0629 36-1 0,572

36 0 E-RESIST1-2 Combination Max 0 -167,566 0 0 0 -228,6554 36-1 0

36 0,572 E-RESIST1-2 Combination Max 0 -143,806 0 0 0 -98,3722 36-1 0,572

36 0 E-RESIST1-2 Combination Min 0 -651,388 0 0 0 -1143,8775 36-1 0

36 0,572 E-RESIST1-2 Combination Min 0 -606,786 0 0 0 -865,2653 36-1 0,572



37 0 LINEA LinStatic 0 -46,893 0 0 0 -69,9524 37-1 0

37 0,572 LINEA LinStatic 0 -41,442 0 0 0 -44,6884 37-1 0,572

37 0 HL93 + LinMoving Max 0 6,087 0 0 0 48,7469 37-1 0

37 0,572 HL93 + LinMoving Max 0 12,215 0 0 0 90,8286 37-1 0,572

37 0 HL93 + LinMoving Min 0 -197,015 0 0 0 -227,2629 37-1 0

37 0,572 HL93 + LinMoving Min 0 -178,631 0 0 0 -208,5556 37-1 0,572

37 0 TAMDEM + LinMoving Max 0 5,522 0 0 0 44,2221 37-1 0

37 0,572 TAMDEM + LinMoving Max 0 9,222 0 0 0 94,6446 37-1 0,572

37 0 TAMDEM + LinMoving Min 0 -191,259 0 0 0 -209,0207 37-1 0

37 0,572 TAMDEM + LinMoving Min 0 -179,07 0 0 0 -194,0906 37-1 0,572

37 0 HL93 - LinMoving Max 0 6,971 0 0 0 55,8254 37-1 0

37 0,572 HL93 - LinMoving Max 0 13,113 0 0 0 97,5095 37-1 0,572

37 0 HL93 - LinMoving Min 0 -177,313 0 0 0 -204,5367 37-1 0

37 0,572 HL93 - LinMoving Min 0 -160,768 0 0 0 -187,7001 37-1 0,572

37 0 TAMDEM - LinMoving Max 0 7,658 0 0 0 61,326 37-1 0

37 0,572 TAMDEM - LinMoving Max 0 11,188 0 0 0 91,8093 37-1 0,572

37 0 TAMDEM - LinMoving Min 0 -188,595 0 0 0 -268,1662 37-1 0

37 0,572 TAMDEM - LinMoving Min 0 -179,771 0 0 0 -199,4316 37-1 0,572

37 0 SERV1-1 H+ Combination Max 0 -102,904 0 0 0 -113,8393 37-1 0

37 0,572 SERV1-1 H+ Combination Max 0 -84,107 0 0 0 -13,038 37-1 0,572

37 0 SERV1-1 H+ Combination Min 0 -306,006 0 0 0 -389,8492 37-1 0

37 0,572 SERV1-1 H+ Combination Min 0 -274,953 0 0 0 -312,4222 37-1 0,572

37 0 SERV1-2 T+ Combination Max 0 -103,469 0 0 0 -118,3641 37-1 0

37 0,572 SERV1-2 T+ Combination Max 0 -87,1 0 0 0 -9,222 37-1 0,572

37 0 SERV1-2 T+ Combination Min 0 -300,251 0 0 0 -371,6069 37-1 0

37 0,572 SERV1-2 T+ Combination Min 0 -275,392 0 0 0 -297,9572 37-1 0,572

37 0 RESIST1-2 T+ Combination Max 0 -148,777 0 0 0 -138,1814 37-1 0

37 0,572 RESIST1-2 T+ Combination Max 0 -121,378 0 0 0 66,2557 37-1 0,572

37 0 RESIST1-2 T+ Combination Min 0 -606,786 0 0 0 -727,6041 37-1 0

37 0,572 RESIST1-2 T+ Combination Min 0 -559,628 0 0 0 -605,7757 37-1 0,572

37 0 SERV1-1 H- Combination Max 0 -102,02 0 0 0 -106,7608 37-1 0

37 0,572 SERV1-1 H- Combination Max 0 -83,209 0 0 0 -6,3571 37-1 0,572

37 0 SERV1-1 H- Combination Min 0 -286,305 0 0 0 -367,1229 37-1 0

37 0,572 SERV1-1 H- Combination Min 0 -257,09 0 0 0 -291,5667 37-1 0,572

37 0 SERV1-2  T- Combination Max 0 -101,333 0 0 0 -101,2602 37-1 0

37 0,572 SERV1-2  T- Combination Max 0 -85,134 0 0 0 -12,0573 37-1 0,572

37 0 SERV1-2  T- Combination Min 0 -297,586 0 0 0 -430,7525 37-1 0

37 0,572 SERV1-2  T- Combination Min 0 -276,093 0 0 0 -303,2982 37-1 0,572

37 0 RESIST 1-1 H+ Combination Max 0 -147,462 0 0 0 -127,6499 37-1 0

37 0,572 RESIST 1-1 H+ Combination Max 0 -114,411 0 0 0 57,3739 37-1 0,572

37 0 RESIST 1-1 H+ Combination Min 0 -620,182 0 0 0 -770,0629 37-1 0

37 0,572 RESIST 1-1 H+ Combination Min 0 -558,605 0 0 0 -639,4429 37-1 0,572

37 0 RESIST1-1 H- Combination Max 0 -145,404 0 0 0 -111,1748 37-1 0

37 0,572 RESIST1-1 H- Combination Max 0 -112,32 0 0 0 72,9237 37-1 0,572

37 0 RESIST1-1 H- Combination Min 0 -574,326 0 0 0 -717,1674 37-1 0

37 0,572 RESIST1-1 H- Combination Min 0 -517,029 0 0 0 -590,9016 37-1 0,572

37 0 RESIST1-2 T- Combination Max 0 -143,806 0 0 0 -98,3722 37-1 0

37 0,572 RESIST1-2 T- Combination Max 0 -116,801 0 0 0 59,6564 37-1 0,572

37 0 RESIST1-2 T- Combination Min 0 -600,584 0 0 0 -865,2653 37-1 0

37 0,572 RESIST1-2 T- Combination Min 0 -561,258 0 0 0 -618,2067 37-1 0,572

37 0 E-SERV1-1 Combination Max 0 -102,02 0 0 0 -106,7608 37-1 0

37 0,572 E-SERV1-1 Combination Max 0 -83,209 0 0 0 -6,3571 37-1 0,572

37 0 E-SERV1-1 Combination Min 0 -306,006 0 0 0 -389,8492 37-1 0

37 0,572 E-SERV1-1 Combination Min 0 -274,953 0 0 0 -312,4222 37-1 0,572

37 0 E-SERV1-2 Combination Max 0 -101,333 0 0 0 -101,2602 37-1 0

37 0,572 E-SERV1-2 Combination Max 0 -85,134 0 0 0 -9,222 37-1 0,572

37 0 E-SERV1-2 Combination Min 0 -300,251 0 0 0 -430,7525 37-1 0

37 0,572 E-SERV1-2 Combination Min 0 -276,093 0 0 0 -303,2982 37-1 0,572

37 0 E-RESIST1-1 Combination Max 0 -145,404 0 0 0 -111,1748 37-1 0

37 0,572 E-RESIST1-1 Combination Max 0 -112,32 0 0 0 72,9237 37-1 0,572

37 0 E-RESIST1-1 Combination Min 0 -620,182 0 0 0 -770,0629 37-1 0

37 0,572 E-RESIST1-1 Combination Min 0 -558,605 0 0 0 -639,4429 37-1 0,572

37 0 E-RESIST1-2 Combination Max 0 -143,806 0 0 0 -98,3722 37-1 0

37 0,572 E-RESIST1-2 Combination Max 0 -116,801 0 0 0 66,2557 37-1 0,572

37 0 E-RESIST1-2 Combination Min 0 -606,786 0 0 0 -865,2653 37-1 0

37 0,572 E-RESIST1-2 Combination Min 0 -561,258 0 0 0 -618,2067 37-1 0,572

38 0 LINEA LinStatic 0 -41,442 0 0 0 -44,6884 38-1 0

38 0,572 LINEA LinStatic 0 -35,991 0 0 0 -22,5425 38-1 0,572



38 0 HL93 + LinMoving Max 0 12,215 0 0 0 90,8286 38-1 0

38 0,572 HL93 + LinMoving Max 0 19,052 0 0 0 141,0569 38-1 0,572

38 0 HL93 + LinMoving Min 0 -178,631 0 0 0 -208,5556 38-1 0

38 0,572 HL93 + LinMoving Min 0 -159,119 0 0 0 -192,5129 38-1 0,572

38 0 TAMDEM + LinMoving Max 0 9,222 0 0 0 94,6446 38-1 0

38 0,572 TAMDEM + LinMoving Max 0 18,472 0 0 0 160,61 38-1 0,572

38 0 TAMDEM + LinMoving Min 0 -179,07 0 0 0 -194,0906 38-1 0

38 0,572 TAMDEM + LinMoving Min 0 -165,876 0 0 0 -179,1606 38-1 0,572

38 0 HL93 - LinMoving Max 0 13,113 0 0 0 97,5095 38-1 0

38 0,572 HL93 - LinMoving Max 0 19,855 0 0 0 146,4474 38-1 0,572

38 0 HL93 - LinMoving Min 0 -160,768 0 0 0 -187,7001 38-1 0

38 0,572 HL93 - LinMoving Min 0 -143,207 0 0 0 -173,2616 38-1 0,572

38 0 TAMDEM - LinMoving Max 0 11,188 0 0 0 91,8093 38-1 0

38 0,572 TAMDEM - LinMoving Max 0 18,301 0 0 0 145,3965 38-1 0,572

38 0 TAMDEM - LinMoving Min 0 -179,771 0 0 0 -199,4316 38-1 0

38 0,572 TAMDEM - LinMoving Min 0 -169,761 0 0 0 -161,3897 38-1 0,572

38 0 SERV1-1 H+ Combination Max 0 -84,107 0 0 0 -13,038 38-1 0

38 0,572 SERV1-1 H+ Combination Max 0 -64,6 0 0 0 88,6628 38-1 0,572

38 0 SERV1-1 H+ Combination Min 0 -274,953 0 0 0 -312,4222 38-1 0

38 0,572 SERV1-1 H+ Combination Min 0 -242,771 0 0 0 -244,907 38-1 0,572

38 0 SERV1-2 T+ Combination Max 0 -87,1 0 0 0 -9,222 38-1 0

38 0,572 SERV1-2 T+ Combination Max 0 -65,18 0 0 0 108,2159 38-1 0,572

38 0 SERV1-2 T+ Combination Min 0 -275,392 0 0 0 -297,9572 38-1 0

38 0,572 SERV1-2 T+ Combination Min 0 -249,527 0 0 0 -231,5547 38-1 0,572

38 0 RESIST1-2 T+ Combination Max 0 -121,378 0 0 0 66,2557 38-1 0

38 0,572 RESIST1-2 T+ Combination Max 0 -81,058 0 0 0 296,1216 38-1 0,572

38 0 RESIST1-2 T+ Combination Min 0 -559,628 0 0 0 -605,7757 38-1 0

38 0,572 RESIST1-2 T+ Combination Min 0 -510,128 0 0 0 -494,6945 38-1 0,572

38 0 SERV1-1 H- Combination Max 0 -83,209 0 0 0 -6,3571 38-1 0

38 0,572 SERV1-1 H- Combination Max 0 -63,797 0 0 0 94,0533 38-1 0,572

38 0 SERV1-1 H- Combination Min 0 -257,09 0 0 0 -291,5667 38-1 0

38 0,572 SERV1-1 H- Combination Min 0 -226,859 0 0 0 -225,6557 38-1 0,572

38 0 SERV1-2  T- Combination Max 0 -85,134 0 0 0 -12,0573 38-1 0

38 0,572 SERV1-2  T- Combination Max 0 -65,351 0 0 0 93,0024 38-1 0,572

38 0 SERV1-2  T- Combination Min 0 -276,093 0 0 0 -303,2982 38-1 0

38 0,572 SERV1-2  T- Combination Min 0 -253,413 0 0 0 -213,7838 38-1 0,572

38 0 RESIST 1-1 H+ Combination Max 0 -114,411 0 0 0 57,3739 38-1 0

38 0,572 RESIST 1-1 H+ Combination Max 0 -79,709 0 0 0 250,6117 38-1 0,572

38 0 RESIST 1-1 H+ Combination Min 0 -558,605 0 0 0 -639,4429 38-1 0

38 0,572 RESIST 1-1 H+ Combination Min 0 -494,401 0 0 0 -525,772 38-1 0,572

38 0 RESIST1-1 H- Combination Max 0 -112,32 0 0 0 72,9237 38-1 0

38 0,572 RESIST1-1 H- Combination Max 0 -77,839 0 0 0 263,1581 38-1 0,572

38 0 RESIST1-1 H- Combination Min 0 -517,029 0 0 0 -590,9016 38-1 0

38 0,572 RESIST1-1 H- Combination Min 0 -457,367 0 0 0 -480,9646 38-1 0,572

38 0 RESIST1-2 T- Combination Max 0 -116,801 0 0 0 59,6564 38-1 0

38 0,572 RESIST1-2 T- Combination Max 0 -81,457 0 0 0 260,7121 38-1 0,572

38 0 RESIST1-2 T- Combination Min 0 -561,258 0 0 0 -618,2067 38-1 0

38 0,572 RESIST1-2 T- Combination Min 0 -519,171 0 0 0 -453,3327 38-1 0,572

38 0 E-SERV1-1 Combination Max 0 -83,209 0 0 0 -6,3571 38-1 0

38 0,572 E-SERV1-1 Combination Max 0 -63,797 0 0 0 94,0533 38-1 0,572

38 0 E-SERV1-1 Combination Min 0 -274,953 0 0 0 -312,4222 38-1 0

38 0,572 E-SERV1-1 Combination Min 0 -242,771 0 0 0 -244,907 38-1 0,572

38 0 E-SERV1-2 Combination Max 0 -85,134 0 0 0 -9,222 38-1 0

38 0,572 E-SERV1-2 Combination Max 0 -65,18 0 0 0 108,2159 38-1 0,572

38 0 E-SERV1-2 Combination Min 0 -276,093 0 0 0 -303,2982 38-1 0

38 0,572 E-SERV1-2 Combination Min 0 -253,413 0 0 0 -231,5547 38-1 0,572

38 0 E-RESIST1-1 Combination Max 0 -112,32 0 0 0 72,9237 38-1 0

38 0,572 E-RESIST1-1 Combination Max 0 -77,839 0 0 0 263,1581 38-1 0,572

38 0 E-RESIST1-1 Combination Min 0 -558,605 0 0 0 -639,4429 38-1 0

38 0,572 E-RESIST1-1 Combination Min 0 -494,401 0 0 0 -525,772 38-1 0,572

38 0 E-RESIST1-2 Combination Max 0 -116,801 0 0 0 66,2557 38-1 0

38 0,572 E-RESIST1-2 Combination Max 0 -81,058 0 0 0 296,1216 38-1 0,572

38 0 E-RESIST1-2 Combination Min 0 -561,258 0 0 0 -618,2067 38-1 0

38 0,572 E-RESIST1-2 Combination Min 0 -519,171 0 0 0 -494,6945 38-1 0,572

39 0 LINEA LinStatic 0 -35,991 0 0 0 -22,5425 39-1 0

39 0,572 LINEA LinStatic 0 -30,54 0 0 0 -3,5146 39-1 0,572

39 0 HL93 + LinMoving Max 0 19,052 0 0 0 141,0569 39-1 0

39 0,572 HL93 + LinMoving Max 0 26,704 0 0 0 197,9858 39-1 0,572



39 0 HL93 + LinMoving Min 0 -159,119 0 0 0 -192,5129 39-1 0

39 0,572 HL93 + LinMoving Min 0 -138,582 0 0 0 -176,4703 39-1 0,572

39 0 TAMDEM + LinMoving Max 0 18,472 0 0 0 160,61 39-1 0

39 0,572 TAMDEM + LinMoving Max 0 29,409 0 0 0 218,9629 39-1 0,572

39 0 TAMDEM + LinMoving Min 0 -165,876 0 0 0 -179,1606 39-1 0

39 0,572 TAMDEM + LinMoving Min 0 -151,766 0 0 0 -164,2305 39-1 0,572

39 0 HL93 - LinMoving Max 0 19,855 0 0 0 146,4474 39-1 0

39 0,572 HL93 - LinMoving Max 0 27,126 0 0 0 197,6445 39-1 0,572

39 0 HL93 - LinMoving Min 0 -143,207 0 0 0 -173,2616 39-1 0

39 0,572 HL93 - LinMoving Min 0 -124,723 0 0 0 -158,8233 39-1 0,572

39 0 TAMDEM - LinMoving Max 0 18,301 0 0 0 145,3965 39-1 0

39 0,572 TAMDEM - LinMoving Max 0 27,457 0 0 0 197,2439 39-1 0,572

39 0 TAMDEM - LinMoving Min 0 -169,761 0 0 0 -161,3897 39-1 0

39 0,572 TAMDEM - LinMoving Min 0 -158,568 0 0 0 -147,9405 39-1 0,572

39 0 SERV1-1 H+ Combination Max 0 -64,6 0 0 0 88,6628 39-1 0

39 0,572 SERV1-1 H+ Combination Max 0 -44,278 0 0 0 189,817 39-1 0,572

39 0 SERV1-1 H+ Combination Min 0 -242,771 0 0 0 -244,907 39-1 0

39 0,572 SERV1-1 H+ Combination Min 0 -209,564 0 0 0 -184,6391 39-1 0,572

39 0 SERV1-2 T+ Combination Max 0 -65,18 0 0 0 108,2159 39-1 0

39 0,572 SERV1-2 T+ Combination Max 0 -41,573 0 0 0 210,7941 39-1 0,572

39 0 SERV1-2 T+ Combination Min 0 -249,527 0 0 0 -231,5547 39-1 0

39 0,572 SERV1-2 T+ Combination Min 0 -222,748 0 0 0 -172,3993 39-1 0,572

39 0 RESIST1-2 T+ Combination Max 0 -81,058 0 0 0 296,1216 39-1 0

39 0,572 RESIST1-2 T+ Combination Max 0 -36,814 0 0 0 497,5221 39-1 0,572

39 0 RESIST1-2 T+ Combination Min 0 -510,128 0 0 0 -494,6945 39-1 0

39 0,572 RESIST1-2 T+ Combination Min 0 -458,5 0 0 0 -394,3605 39-1 0,572

39 0 SERV1-1 H- Combination Max 0 -63,797 0 0 0 94,0533 39-1 0

39 0,572 SERV1-1 H- Combination Max 0 -43,856 0 0 0 189,4757 39-1 0,572

39 0 SERV1-1 H- Combination Min 0 -226,859 0 0 0 -225,6557 39-1 0

39 0,572 SERV1-1 H- Combination Min 0 -195,706 0 0 0 -166,992 39-1 0,572

39 0 SERV1-2  T- Combination Max 0 -65,351 0 0 0 93,0024 39-1 0

39 0,572 SERV1-2  T- Combination Max 0 -43,525 0 0 0 189,0752 39-1 0,572

39 0 SERV1-2  T- Combination Min 0 -253,413 0 0 0 -213,7838 39-1 0

39 0,572 SERV1-2  T- Combination Min 0 -229,55 0 0 0 -156,1093 39-1 0,572

39 0 RESIST 1-1 H+ Combination Max 0 -79,709 0 0 0 250,6117 39-1 0

39 0,572 RESIST 1-1 H+ Combination Max 0 -43,11 0 0 0 448,698 39-1 0,572

39 0 RESIST 1-1 H+ Combination Min 0 -494,401 0 0 0 -525,772 39-1 0

39 0,572 RESIST 1-1 H+ Combination Min 0 -427,812 0 0 0 -422,8485 39-1 0,572

39 0 RESIST1-1 H- Combination Max 0 -77,839 0 0 0 263,1581 39-1 0

39 0,572 RESIST1-1 H- Combination Max 0 -42,128 0 0 0 447,9037 39-1 0,572

39 0 RESIST1-1 H- Combination Min 0 -457,367 0 0 0 -480,9646 39-1 0

39 0,572 RESIST1-1 H- Combination Min 0 -395,557 0 0 0 -381,7751 39-1 0,572

39 0 RESIST1-2 T- Combination Max 0 -81,457 0 0 0 260,7121 39-1 0

39 0,572 RESIST1-2 T- Combination Max 0 -41,357 0 0 0 446,9714 39-1 0,572

39 0 RESIST1-2 T- Combination Min 0 -519,171 0 0 0 -453,3327 39-1 0

39 0,572 RESIST1-2 T- Combination Min 0 -474,329 0 0 0 -356,4455 39-1 0,572

39 0 E-SERV1-1 Combination Max 0 -63,797 0 0 0 94,0533 39-1 0

39 0,572 E-SERV1-1 Combination Max 0 -43,856 0 0 0 189,817 39-1 0,572

39 0 E-SERV1-1 Combination Min 0 -242,771 0 0 0 -244,907 39-1 0

39 0,572 E-SERV1-1 Combination Min 0 -209,564 0 0 0 -184,6391 39-1 0,572

39 0 E-SERV1-2 Combination Max 0 -65,18 0 0 0 108,2159 39-1 0

39 0,572 E-SERV1-2 Combination Max 0 -41,573 0 0 0 210,7941 39-1 0,572

39 0 E-SERV1-2 Combination Min 0 -253,413 0 0 0 -231,5547 39-1 0

39 0,572 E-SERV1-2 Combination Min 0 -229,55 0 0 0 -172,3993 39-1 0,572

39 0 E-RESIST1-1 Combination Max 0 -77,839 0 0 0 263,1581 39-1 0

39 0,572 E-RESIST1-1 Combination Max 0 -42,128 0 0 0 448,698 39-1 0,572

39 0 E-RESIST1-1 Combination Min 0 -494,401 0 0 0 -525,772 39-1 0

39 0,572 E-RESIST1-1 Combination Min 0 -427,812 0 0 0 -422,8485 39-1 0,572

39 0 E-RESIST1-2 Combination Max 0 -81,058 0 0 0 296,1216 39-1 0

39 0,572 E-RESIST1-2 Combination Max 0 -36,814 0 0 0 497,5221 39-1 0,572

39 0 E-RESIST1-2 Combination Min 0 -519,171 0 0 0 -494,6945 39-1 0

39 0,572 E-RESIST1-2 Combination Min 0 -474,329 0 0 0 -394,3605 39-1 0,572

40 0 LINEA LinStatic 0 -30,54 0 0 0 -3,5146 40-1 0

40 0,572 LINEA LinStatic 0 -25,089 0 0 0 12,3952 40-1 0,572

40 0 HL93 + LinMoving Max 0 26,704 0 0 0 197,9858 40-1 0

40 0,572 HL93 + LinMoving Max 0 35,151 0 0 0 238,0396 40-1 0,572

40 0 HL93 + LinMoving Min 0 -138,582 0 0 0 -176,4703 40-1 0

40 0,572 HL93 + LinMoving Min 0 -119,455 0 0 0 -160,4276 40-1 0,572



40 0 TAMDEM + LinMoving Max 0 29,409 0 0 0 218,9629 40-1 0

40 0,572 TAMDEM + LinMoving Max 0 41,457 0 0 0 267,45 40-1 0,572

40 0 TAMDEM + LinMoving Min 0 -151,766 0 0 0 -164,2305 40-1 0

40 0,572 TAMDEM + LinMoving Min 0 -136,835 0 0 0 -149,3005 40-1 0,572

40 0 HL93 - LinMoving Max 0 27,126 0 0 0 197,6445 40-1 0

40 0,572 HL93 - LinMoving Max 0 34,853 0 0 0 232,6377 40-1 0,572

40 0 HL93 - LinMoving Min 0 -124,723 0 0 0 -158,8233 40-1 0

40 0,572 HL93 - LinMoving Min 0 -105,411 0 0 0 -144,3848 40-1 0,572

40 0 TAMDEM - LinMoving Max 0 27,457 0 0 0 197,2439 40-1 0

40 0,572 TAMDEM - LinMoving Max 0 37,555 0 0 0 240,9217 40-1 0,572

40 0 TAMDEM - LinMoving Min 0 -158,568 0 0 0 -147,9405 40-1 0

40 0,572 TAMDEM - LinMoving Min 0 -146,194 0 0 0 -134,4914 40-1 0,572

40 0 SERV1-1 H+ Combination Max 0 -44,278 0 0 0 189,817 40-1 0

40 0,572 SERV1-1 H+ Combination Max 0 -23,162 0 0 0 266,8491 40-1 0,572

40 0 SERV1-1 H+ Combination Min 0 -209,564 0 0 0 -184,6391 40-1 0

40 0,572 SERV1-1 H+ Combination Min 0 -177,767 0 0 0 -131,6181 40-1 0,572

40 0 SERV1-2 T+ Combination Max 0 -41,573 0 0 0 210,7941 40-1 0

40 0,572 SERV1-2 T+ Combination Max 0 -16,855 0 0 0 296,2595 40-1 0,572

40 0 SERV1-2 T+ Combination Min 0 -222,748 0 0 0 -172,3993 40-1 0

40 0,572 SERV1-2 T+ Combination Min 0 -195,147 0 0 0 -120,491 40-1 0,572

40 0 RESIST1-2 T+ Combination Max 0 -36,814 0 0 0 497,5221 40-1 0

40 0,572 RESIST1-2 T+ Combination Max 0 10,016 0 0 0 665,2132 40-1 0,572

40 0 RESIST1-2 T+ Combination Min 0 -458,5 0 0 0 -394,3605 40-1 0

40 0,572 RESIST1-2 T+ Combination Min 0 -404,958 0 0 0 -304,7737 40-1 0,572

40 0 SERV1-1 H- Combination Max 0 -43,856 0 0 0 189,4757 40-1 0

40 0,572 SERV1-1 H- Combination Max 0 -23,46 0 0 0 261,4472 40-1 0,572

40 0 SERV1-1 H- Combination Min 0 -195,706 0 0 0 -166,992 40-1 0

40 0,572 SERV1-1 H- Combination Min 0 -163,723 0 0 0 -115,5753 40-1 0,572

40 0 SERV1-2  T- Combination Max 0 -43,525 0 0 0 189,0752 40-1 0

40 0,572 SERV1-2  T- Combination Max 0 -20,758 0 0 0 269,7312 40-1 0,572

40 0 SERV1-2  T- Combination Min 0 -229,55 0 0 0 -156,1093 40-1 0

40 0,572 SERV1-2  T- Combination Min 0 -204,506 0 0 0 -105,6819 40-1 0,572

40 0 RESIST 1-1 H+ Combination Max 0 -43,11 0 0 0 448,698 40-1 0

40 0,572 RESIST 1-1 H+ Combination Max 0 -4,661 0 0 0 596,7603 40-1 0,572

40 0 RESIST 1-1 H+ Combination Min 0 -427,812 0 0 0 -422,8485 40-1 0

40 0,572 RESIST 1-1 H+ Combination Min 0 -364,505 0 0 0 -330,6719 40-1 0,572

40 0 RESIST1-1 H- Combination Max 0 -42,128 0 0 0 447,9037 40-1 0

40 0,572 RESIST1-1 H- Combination Max 0 -5,355 0 0 0 584,1874 40-1 0,572

40 0 RESIST1-1 H- Combination Min 0 -395,557 0 0 0 -381,7751 40-1 0

40 0,572 RESIST1-1 H- Combination Min 0 -331,818 0 0 0 -293,3324 40-1 0,572

40 0 RESIST1-2 T- Combination Max 0 -41,357 0 0 0 446,9714 40-1 0

40 0,572 RESIST1-2 T- Combination Max 0 0,933 0 0 0 603,4685 40-1 0,572

40 0 RESIST1-2 T- Combination Min 0 -474,329 0 0 0 -356,4455 40-1 0

40 0,572 RESIST1-2 T- Combination Min 0 -426,741 0 0 0 -270,3055 40-1 0,572

40 0 E-SERV1-1 Combination Max 0 -43,856 0 0 0 189,817 40-1 0

40 0,572 E-SERV1-1 Combination Max 0 -23,162 0 0 0 266,8491 40-1 0,572

40 0 E-SERV1-1 Combination Min 0 -209,564 0 0 0 -184,6391 40-1 0

40 0,572 E-SERV1-1 Combination Min 0 -177,767 0 0 0 -131,6181 40-1 0,572

40 0 E-SERV1-2 Combination Max 0 -41,573 0 0 0 210,7941 40-1 0

40 0,572 E-SERV1-2 Combination Max 0 -16,855 0 0 0 296,2595 40-1 0,572

40 0 E-SERV1-2 Combination Min 0 -229,55 0 0 0 -172,3993 40-1 0

40 0,572 E-SERV1-2 Combination Min 0 -204,506 0 0 0 -120,491 40-1 0,572

40 0 E-RESIST1-1 Combination Max 0 -42,128 0 0 0 448,698 40-1 0

40 0,572 E-RESIST1-1 Combination Max 0 -4,661 0 0 0 596,7603 40-1 0,572

40 0 E-RESIST1-1 Combination Min 0 -427,812 0 0 0 -422,8485 40-1 0

40 0,572 E-RESIST1-1 Combination Min 0 -364,505 0 0 0 -330,6719 40-1 0,572

40 0 E-RESIST1-2 Combination Max 0 -36,814 0 0 0 497,5221 40-1 0

40 0,572 E-RESIST1-2 Combination Max 0 10,016 0 0 0 665,2132 40-1 0,572

40 0 E-RESIST1-2 Combination Min 0 -474,329 0 0 0 -394,3605 40-1 0

40 0,572 E-RESIST1-2 Combination Min 0 -426,741 0 0 0 -304,7737 40-1 0,572

41 0 LINEA LinStatic 0 -25,089 0 0 0 12,3952 41-1 0

41 0,572 LINEA LinStatic 0 -19,638 0 0 0 25,187 41-1 0,572

41 0 HL93 + LinMoving Max 0 35,151 0 0 0 238,0396 41-1 0

41 0,572 HL93 + LinMoving Max 0 44,187 0 0 0 259,146 41-1 0,572

41 0 HL93 + LinMoving Min 0 -119,455 0 0 0 -160,4276 41-1 0

41 0,572 HL93 + LinMoving Min 0 -107,819 0 0 0 -144,3848 41-1 0,572

41 0 TAMDEM + LinMoving Max 0 41,457 0 0 0 267,45 41-1 0

41 0,572 TAMDEM + LinMoving Max 0 54,524 0 0 0 304,0291 41-1 0,572



41 0 TAMDEM + LinMoving Min 0 -136,835 0 0 0 -149,3005 41-1 0

41 0,572 TAMDEM + LinMoving Min 0 -121,173 0 0 0 -134,3704 41-1 0,572

41 0 HL93 - LinMoving Max 0 34,853 0 0 0 232,6377 41-1 0

41 0,572 HL93 - LinMoving Max 0 42,964 0 0 0 249,6812 41-1 0,572

41 0 HL93 - LinMoving Min 0 -105,411 0 0 0 -144,3848 41-1 0

41 0,572 HL93 - LinMoving Min 0 -85,698 0 0 0 -129,9463 41-1 0,572

41 0 TAMDEM - LinMoving Max 0 37,555 0 0 0 240,9217 41-1 0

41 0,572 TAMDEM - LinMoving Max 0 49,115 0 0 0 273,8724 41-1 0,572

41 0 TAMDEM - LinMoving Min 0 -146,194 0 0 0 -134,4914 41-1 0

41 0,572 TAMDEM - LinMoving Min 0 -132,642 0 0 0 -121,0423 41-1 0,572

41 0 SERV1-1 H+ Combination Max 0 -23,162 0 0 0 266,8491 41-1 0

41 0,572 SERV1-1 H+ Combination Max 0 -1,455 0 0 0 317,6866 41-1 0,572

41 0 SERV1-1 H+ Combination Min 0 -177,767 0 0 0 -131,6181 41-1 0

41 0,572 SERV1-1 H+ Combination Min 0 -153,462 0 0 0 -85,8442 41-1 0,572

41 0 SERV1-2 T+ Combination Max 0 -16,855 0 0 0 296,2595 41-1 0

41 0,572 SERV1-2 T+ Combination Max 0 8,881 0 0 0 362,5697 41-1 0,572

41 0 SERV1-2 T+ Combination Min 0 -195,147 0 0 0 -120,491 41-1 0

41 0,572 SERV1-2 T+ Combination Min 0 -166,816 0 0 0 -75,8298 41-1 0,572

41 0 RESIST1-2 T+ Combination Max 0 10,016 0 0 0 665,2132 41-1 0

41 0,572 RESIST1-2 T+ Combination Max 0 59,218 0 0 0 794,4409 41-1 0,572

41 0 RESIST1-2 T+ Combination Min 0 -404,958 0 0 0 -304,7737 41-1 0

41 0,572 RESIST1-2 T+ Combination Min 0 -349,717 0 0 0 -225,934 41-1 0,572

41 0 SERV1-1 H- Combination Max 0 -23,46 0 0 0 261,4472 41-1 0

41 0,572 SERV1-1 H- Combination Max 0 -2,679 0 0 0 308,2218 41-1 0,572

41 0 SERV1-1 H- Combination Min 0 -163,723 0 0 0 -115,5753 41-1 0

41 0,572 SERV1-1 H- Combination Min 0 -131,34 0 0 0 -71,4057 41-1 0,572

41 0 SERV1-2  T- Combination Max 0 -20,758 0 0 0 269,7312 41-1 0

41 0,572 SERV1-2  T- Combination Max 0 3,473 0 0 0 332,4131 41-1 0,572

41 0 SERV1-2  T- Combination Min 0 -204,506 0 0 0 -105,6819 41-1 0

41 0,572 SERV1-2  T- Combination Min 0 -178,285 0 0 0 -62,5016 41-1 0,572

41 0 RESIST 1-1 H+ Combination Max 0 -4,661 0 0 0 596,7603 41-1 0

41 0,572 RESIST 1-1 H+ Combination Max 0 35,16 0 0 0 689,9755 41-1 0,572

41 0 RESIST 1-1 H+ Combination Min 0 -364,505 0 0 0 -330,6719 41-1 0

41 0,572 RESIST 1-1 H+ Combination Min 0 -318,635 0 0 0 -249,2424 41-1 0,572

41 0 RESIST1-1 H- Combination Max 0 -5,355 0 0 0 584,1874 41-1 0

41 0,572 RESIST1-1 H- Combination Max 0 32,312 0 0 0 667,9463 41-1 0,572

41 0 RESIST1-1 H- Combination Min 0 -331,818 0 0 0 -293,3324 41-1 0

41 0,572 RESIST1-1 H- Combination Min 0 -267,148 0 0 0 -215,6368 41-1 0,572

41 0 RESIST1-2 T- Combination Max 0 0,933 0 0 0 603,4685 41-1 0

41 0,572 RESIST1-2 T- Combination Max 0 46,63 0 0 0 724,2513 41-1 0,572

41 0 RESIST1-2 T- Combination Min 0 -426,741 0 0 0 -270,3055 41-1 0

41 0,572 RESIST1-2 T- Combination Min 0 -376,411 0 0 0 -194,9126 41-1 0,572

41 0 E-SERV1-1 Combination Max 0 -23,162 0 0 0 266,8491 41-1 0

41 0,572 E-SERV1-1 Combination Max 0 -1,455 0 0 0 317,6866 41-1 0,572

41 0 E-SERV1-1 Combination Min 0 -177,767 0 0 0 -131,6181 41-1 0

41 0,572 E-SERV1-1 Combination Min 0 -153,462 0 0 0 -85,8442 41-1 0,572

41 0 E-SERV1-2 Combination Max 0 -16,855 0 0 0 296,2595 41-1 0

41 0,572 E-SERV1-2 Combination Max 0 8,881 0 0 0 362,5697 41-1 0,572

41 0 E-SERV1-2 Combination Min 0 -204,506 0 0 0 -120,491 41-1 0

41 0,572 E-SERV1-2 Combination Min 0 -178,285 0 0 0 -75,8298 41-1 0,572

41 0 E-RESIST1-1 Combination Max 0 -4,661 0 0 0 596,7603 41-1 0

41 0,572 E-RESIST1-1 Combination Max 0 35,16 0 0 0 689,9755 41-1 0,572

41 0 E-RESIST1-1 Combination Min 0 -364,505 0 0 0 -330,6719 41-1 0

41 0,572 E-RESIST1-1 Combination Min 0 -318,635 0 0 0 -249,2424 41-1 0,572

41 0 E-RESIST1-2 Combination Max 0 10,016 0 0 0 665,2132 41-1 0

41 0,572 E-RESIST1-2 Combination Max 0 59,218 0 0 0 794,4409 41-1 0,572

41 0 E-RESIST1-2 Combination Min 0 -426,741 0 0 0 -304,7737 41-1 0

41 0,572 E-RESIST1-2 Combination Min 0 -376,411 0 0 0 -225,934 41-1 0,572

42 0 LINEA LinStatic 0 -19,638 0 0 0 25,187 42-1 0

42 0,572 LINEA LinStatic 0 -14,186 0 0 0 34,8607 42-1 0,572

42 0 HL93 + LinMoving Max 0 44,187 0 0 0 259,146 42-1 0

42 0,572 HL93 + LinMoving Max 0 53,754 0 0 0 259,5027 42-1 0,572

42 0 HL93 + LinMoving Min 0 -107,819 0 0 0 -144,3848 42-1 0

42 0,572 HL93 + LinMoving Min 0 -97,78 0 0 0 -128,342 42-1 0,572

42 0 TAMDEM + LinMoving Max 0 54,524 0 0 0 304,0291 42-1 0

42 0,572 TAMDEM + LinMoving Max 0 68,517 0 0 0 326,8679 42-1 0,572

42 0 TAMDEM + LinMoving Min 0 -121,173 0 0 0 -134,3704 42-1 0

42 0,572 TAMDEM + LinMoving Min 0 -104,873 0 0 0 -119,4404 42-1 0,572



42 0 HL93 - LinMoving Max 0 42,964 0 0 0 249,6812 42-1 0

42 0,572 HL93 - LinMoving Max 0 52,031 0 0 0 250,2666 42-1 0,572

42 0 HL93 - LinMoving Min 0 -85,698 0 0 0 -129,9463 42-1 0

42 0,572 HL93 - LinMoving Min 0 -74,507 0 0 0 -115,5078 42-1 0,572

42 0 TAMDEM - LinMoving Max 0 49,115 0 0 0 273,8724 42-1 0

42 0,572 TAMDEM - LinMoving Max 0 61,721 0 0 0 294,4459 42-1 0,572

42 0 TAMDEM - LinMoving Min 0 -132,642 0 0 0 -121,0423 42-1 0

42 0,572 TAMDEM - LinMoving Min 0 -117,983 0 0 0 -107,5931 42-1 0,572

42 0 SERV1-1 H+ Combination Max 0 -1,455 0 0 0 317,6866 42-1 0

42 0,572 SERV1-1 H+ Combination Max 0 20,781 0 0 0 340,5273 42-1 0,572

42 0 SERV1-1 H+ Combination Min 0 -153,462 0 0 0 -85,8442 42-1 0

42 0,572 SERV1-1 H+ Combination Min 0 -130,753 0 0 0 -47,3174 42-1 0,572

42 0 SERV1-2 T+ Combination Max 0 8,881 0 0 0 362,5697 42-1 0

42 0,572 SERV1-2 T+ Combination Max 0 35,544 0 0 0 407,8925 42-1 0,572

42 0 SERV1-2 T+ Combination Min 0 -166,816 0 0 0 -75,8298 42-1 0

42 0,572 SERV1-2 T+ Combination Min 0 -137,846 0 0 0 -38,4158 42-1 0,572

42 0 RESIST1-2 T+ Combination Max 0 59,218 0 0 0 794,4409 42-1 0

42 0,572 RESIST1-2 T+ Combination Max 0 110,575 0 0 0 880,941 42-1 0,572

42 0 RESIST1-2 T+ Combination Min 0 -349,717 0 0 0 -225,934 42-1 0

42 0,572 RESIST1-2 T+ Combination Min 0 -292,99 0 0 0 -157,8415 42-1 0,572

42 0 SERV1-1 H- Combination Max 0 -2,679 0 0 0 308,2218 42-1 0

42 0,572 SERV1-1 H- Combination Max 0 19,059 0 0 0 331,2912 42-1 0,572

42 0 SERV1-1 H- Combination Min 0 -131,34 0 0 0 -71,4057 42-1 0

42 0,572 SERV1-1 H- Combination Min 0 -107,48 0 0 0 -34,4832 42-1 0,572

42 0 SERV1-2  T- Combination Max 0 3,473 0 0 0 332,4131 42-1 0

42 0,572 SERV1-2  T- Combination Max 0 28,748 0 0 0 375,4705 42-1 0,572

42 0 SERV1-2  T- Combination Min 0 -178,285 0 0 0 -62,5016 42-1 0

42 0,572 SERV1-2  T- Combination Min 0 -150,956 0 0 0 -26,5685 42-1 0,572

42 0 RESIST 1-1 H+ Combination Max 0 35,16 0 0 0 689,9755 42-1 0

42 0,572 RESIST 1-1 H+ Combination Max 0 76,216 0 0 0 724,1485 42-1 0,572

42 0 RESIST 1-1 H+ Combination Min 0 -318,635 0 0 0 -249,2424 42-1 0

42 0,572 RESIST 1-1 H+ Combination Min 0 -276,481 0 0 0 -178,5601 42-1 0,572

42 0 RESIST1-1 H- Combination Max 0 32,312 0 0 0 667,9463 42-1 0

42 0,572 RESIST1-1 H- Combination Max 0 72,206 0 0 0 702,6516 42-1 0,572

42 0 RESIST1-1 H- Combination Min 0 -267,148 0 0 0 -215,6368 42-1 0

42 0,572 RESIST1-1 H- Combination Min 0 -222,312 0 0 0 -148,6885 42-1 0,572

42 0 RESIST1-2 T- Combination Max 0 46,63 0 0 0 724,2513 42-1 0

42 0,572 RESIST1-2 T- Combination Max 0 94,757 0 0 0 805,4788 42-1 0,572

42 0 RESIST1-2 T- Combination Min 0 -376,411 0 0 0 -194,9126 42-1 0

42 0,572 RESIST1-2 T- Combination Min 0 -323,504 0 0 0 -130,267 42-1 0,572

42 0 E-SERV1-1 Combination Max 0 -1,455 0 0 0 317,6866 42-1 0

42 0,572 E-SERV1-1 Combination Max 0 20,781 0 0 0 340,5273 42-1 0,572

42 0 E-SERV1-1 Combination Min 0 -153,462 0 0 0 -85,8442 42-1 0

42 0,572 E-SERV1-1 Combination Min 0 -130,753 0 0 0 -47,3174 42-1 0,572

42 0 E-SERV1-2 Combination Max 0 8,881 0 0 0 362,5697 42-1 0

42 0,572 E-SERV1-2 Combination Max 0 35,544 0 0 0 407,8925 42-1 0,572

42 0 E-SERV1-2 Combination Min 0 -178,285 0 0 0 -75,8298 42-1 0

42 0,572 E-SERV1-2 Combination Min 0 -150,956 0 0 0 -38,4158 42-1 0,572

42 0 E-RESIST1-1 Combination Max 0 35,16 0 0 0 689,9755 42-1 0

42 0,572 E-RESIST1-1 Combination Max 0 76,216 0 0 0 724,1485 42-1 0,572

42 0 E-RESIST1-1 Combination Min 0 -318,635 0 0 0 -249,2424 42-1 0

42 0,572 E-RESIST1-1 Combination Min 0 -276,481 0 0 0 -178,5601 42-1 0,572

42 0 E-RESIST1-2 Combination Max 0 59,218 0 0 0 794,4409 42-1 0

42 0,572 E-RESIST1-2 Combination Max 0 110,575 0 0 0 880,941 42-1 0,572

42 0 E-RESIST1-2 Combination Min 0 -376,411 0 0 0 -225,934 42-1 0

42 0,572 E-RESIST1-2 Combination Min 0 -323,504 0 0 0 -157,8415 42-1 0,572

43 0 LINEA LinStatic 0 -14,186 0 0 0 34,8607 43-1 0

43 0,572 LINEA LinStatic 0 -8,735 0 0 0 41,4163 43-1 0,572

43 0 HL93 + LinMoving Max 0 53,754 0 0 0 259,5027 43-1 0

43 0,572 HL93 + LinMoving Max 0 66,438 0 0 0 266,016 43-1 0,572

43 0 HL93 + LinMoving Min 0 -97,78 0 0 0 -128,342 43-1 0

43 0,572 HL93 + LinMoving Min 0 -87,328 0 0 0 -112,2993 43-1 0,572

43 0 TAMDEM + LinMoving Max 0 68,517 0 0 0 326,8679 43-1 0

43 0,572 TAMDEM + LinMoving Max 0 83,344 0 0 0 334,3451 43-1 0,572

43 0 TAMDEM + LinMoving Min 0 -104,873 0 0 0 -119,4404 43-1 0

43 0,572 TAMDEM + LinMoving Min 0 -88,027 0 0 0 -104,5103 43-1 0,572

43 0 HL93 - LinMoving Max 0 52,031 0 0 0 250,2666 43-1 0

43 0,572 HL93 - LinMoving Max 0 62,202 0 0 0 249,0563 43-1 0,572



43 0 HL93 - LinMoving Min 0 -74,507 0 0 0 -115,5078 43-1 0

43 0,572 HL93 - LinMoving Min 0 -64,991 0 0 0 -101,0694 43-1 0,572

43 0 TAMDEM - LinMoving Max 0 61,721 0 0 0 294,4459 43-1 0

43 0,572 TAMDEM - LinMoving Max 0 75,077 0 0 0 301,1814 43-1 0,572

43 0 TAMDEM - LinMoving Min 0 -117,983 0 0 0 -107,5931 43-1 0

43 0,572 TAMDEM - LinMoving Min 0 -102,808 0 0 0 -94,144 43-1 0,572

43 0 SERV1-1 H+ Combination Max 0 20,781 0 0 0 340,5273 43-1 0

43 0,572 SERV1-1 H+ Combination Max 0 46,135 0 0 0 362,2775 43-1 0,572

43 0 SERV1-1 H+ Combination Min 0 -130,753 0 0 0 -47,3174 43-1 0

43 0,572 SERV1-1 H+ Combination Min 0 -107,631 0 0 0 -16,0378 43-1 0,572

43 0 SERV1-2 T+ Combination Max 0 35,544 0 0 0 407,8925 43-1 0

43 0,572 SERV1-2 T+ Combination Max 0 63,041 0 0 0 430,6065 43-1 0,572

43 0 SERV1-2 T+ Combination Min 0 -137,846 0 0 0 -38,4158 43-1 0

43 0,572 SERV1-2 T+ Combination Min 0 -108,33 0 0 0 -8,2489 43-1 0,572

43 0 RESIST1-2 T+ Combination Max 0 110,575 0 0 0 880,941 43-1 0

43 0,572 RESIST1-2 T+ Combination Max 0 163,875 0 0 0 920,9398 43-1 0,572

43 0 RESIST1-2 T+ Combination Min 0 -292,99 0 0 0 -157,8415 43-1 0

43 0,572 RESIST1-2 T+ Combination Min 0 -234,992 0 0 0 -100,4962 43-1 0,572

43 0 SERV1-1 H- Combination Max 0 19,059 0 0 0 331,2912 43-1 0

43 0,572 SERV1-1 H- Combination Max 0 41,899 0 0 0 345,3177 43-1 0,572

43 0 SERV1-1 H- Combination Min 0 -107,48 0 0 0 -34,4832 43-1 0

43 0,572 SERV1-1 H- Combination Min 0 -85,293 0 0 0 -4,8079 43-1 0,572

43 0 SERV1-2  T- Combination Max 0 28,748 0 0 0 375,4705 43-1 0

43 0,572 SERV1-2  T- Combination Max 0 54,774 0 0 0 397,4429 43-1 0,572

43 0 SERV1-2  T- Combination Min 0 -150,956 0 0 0 -26,5685 43-1 0

43 0,572 SERV1-2  T- Combination Min 0 -123,111 0 0 0 2,1175 43-1 0,572

43 0 RESIST 1-1 H+ Combination Max 0 76,216 0 0 0 724,1485 43-1 0

43 0,572 RESIST 1-1 H+ Combination Max 0 124,525 0 0 0 761,9039 43-1 0,572

43 0 RESIST 1-1 H+ Combination Min 0 -276,481 0 0 0 -178,5601 43-1 0

43 0,572 RESIST 1-1 H+ Combination Min 0 -233,364 0 0 0 -118,625 43-1 0,572

43 0 RESIST1-1 H- Combination Max 0 72,206 0 0 0 702,6516 43-1 0

43 0,572 RESIST1-1 H- Combination Max 0 114,666 0 0 0 722,4301 43-1 0,572

43 0 RESIST1-1 H- Combination Min 0 -222,312 0 0 0 -148,6885 43-1 0

43 0,572 RESIST1-1 H- Combination Min 0 -181,374 0 0 0 -92,4873 43-1 0,572

43 0 RESIST1-2 T- Combination Max 0 94,757 0 0 0 805,4788 43-1 0

43 0,572 RESIST1-2 T- Combination Max 0 144,634 0 0 0 843,7513 43-1 0,572

43 0 RESIST1-2 T- Combination Min 0 -323,504 0 0 0 -130,267 43-1 0

43 0,572 RESIST1-2 T- Combination Min 0 -269,395 0 0 0 -76,3685 43-1 0,572

43 0 E-SERV1-1 Combination Max 0 20,781 0 0 0 340,5273 43-1 0

43 0,572 E-SERV1-1 Combination Max 0 46,135 0 0 0 362,2775 43-1 0,572

43 0 E-SERV1-1 Combination Min 0 -130,753 0 0 0 -47,3174 43-1 0

43 0,572 E-SERV1-1 Combination Min 0 -107,631 0 0 0 -16,0378 43-1 0,572

43 0 E-SERV1-2 Combination Max 0 35,544 0 0 0 407,8925 43-1 0

43 0,572 E-SERV1-2 Combination Max 0 63,041 0 0 0 430,6065 43-1 0,572

43 0 E-SERV1-2 Combination Min 0 -150,956 0 0 0 -38,4158 43-1 0

43 0,572 E-SERV1-2 Combination Min 0 -123,111 0 0 0 -8,2489 43-1 0,572

43 0 E-RESIST1-1 Combination Max 0 76,216 0 0 0 724,1485 43-1 0

43 0,572 E-RESIST1-1 Combination Max 0 124,525 0 0 0 761,9039 43-1 0,572

43 0 E-RESIST1-1 Combination Min 0 -276,481 0 0 0 -178,5601 43-1 0

43 0,572 E-RESIST1-1 Combination Min 0 -233,364 0 0 0 -118,625 43-1 0,572

43 0 E-RESIST1-2 Combination Max 0 110,575 0 0 0 880,941 43-1 0

43 0,572 E-RESIST1-2 Combination Max 0 163,875 0 0 0 920,9398 43-1 0,572

43 0 E-RESIST1-2 Combination Min 0 -323,504 0 0 0 -157,8415 43-1 0

43 0,572 E-RESIST1-2 Combination Min 0 -269,395 0 0 0 -100,4962 43-1 0,572

44 0 LINEA LinStatic 0 -8,735 0 0 0 41,4163 44-1 0

44 0,572 LINEA LinStatic 0 -3,284 0 0 0 44,8539 44-1 0,572

44 0 HL93 + LinMoving Max 0 66,438 0 0 0 266,016 44-1 0

44 0,572 HL93 + LinMoving Max 0 82,786 0 0 0 284,1228 44-1 0,572

44 0 HL93 + LinMoving Min 0 -87,328 0 0 0 -112,2993 44-1 0

44 0,572 HL93 + LinMoving Min 0 -76,442 0 0 0 -96,2565 44-1 0,572

44 0 TAMDEM + LinMoving Max 0 83,344 0 0 0 334,3451 44-1 0

44 0,572 TAMDEM + LinMoving Max 0 98,914 0 0 0 339,4732 44-1 0,572

44 0 TAMDEM + LinMoving Min 0 -88,027 0 0 0 -104,5103 44-1 0

44 0,572 TAMDEM + LinMoving Min 0 -70,727 0 0 0 -89,5803 44-1 0,572

44 0 HL93 - LinMoving Max 0 62,202 0 0 0 249,0563 44-1 0

44 0,572 HL93 - LinMoving Max 0 76,765 0 0 0 263,4568 44-1 0,572

44 0 HL93 - LinMoving Min 0 -64,991 0 0 0 -101,0694 44-1 0

44 0,572 HL93 - LinMoving Min 0 -55,034 0 0 0 -86,6309 44-1 0,572



44 0 TAMDEM - LinMoving Max 0 75,077 0 0 0 301,1814 44-1 0

44 0,572 TAMDEM - LinMoving Max 0 89,103 0 0 0 305,8009 44-1 0,572

44 0 TAMDEM - LinMoving Min 0 -102,808 0 0 0 -94,144 44-1 0

44 0,572 TAMDEM - LinMoving Min 0 -87,224 0 0 0 -80,6948 44-1 0,572

44 0 SERV1-1 H+ Combination Max 0 46,135 0 0 0 362,2775 44-1 0

44 0,572 SERV1-1 H+ Combination Max 0 75,153 0 0 0 388,374 44-1 0,572

44 0 SERV1-1 H+ Combination Min 0 -107,631 0 0 0 -16,0378 44-1 0

44 0,572 SERV1-1 H+ Combination Min 0 -84,075 0 0 0 7,9947 44-1 0,572

44 0 SERV1-2 T+ Combination Max 0 63,041 0 0 0 430,6065 44-1 0

44 0,572 SERV1-2 T+ Combination Max 0 91,281 0 0 0 443,7244 44-1 0,572

44 0 SERV1-2 T+ Combination Min 0 -108,33 0 0 0 -8,2489 44-1 0

44 0,572 SERV1-2 T+ Combination Min 0 -78,36 0 0 0 14,6709 44-1 0,572

44 0 RESIST1-2 T+ Combination Max 0 163,875 0 0 0 920,9398 44-1 0

44 0,572 RESIST1-2 T+ Combination Max 0 218,903 0 0 0 944,7239 44-1 0,572

44 0 RESIST1-2 T+ Combination Min 0 -234,992 0 0 0 -100,4962 44-1 0

44 0,572 RESIST1-2 T+ Combination Min 0 -175,937 0 0 0 -53,8981 44-1 0,572

44 0 SERV1-1 H- Combination Max 0 41,899 0 0 0 345,3177 44-1 0

44 0,572 SERV1-1 H- Combination Max 0 69,132 0 0 0 367,708 44-1 0,572

44 0 SERV1-1 H- Combination Min 0 -85,293 0 0 0 -4,8079 44-1 0

44 0,572 SERV1-1 H- Combination Min 0 -62,667 0 0 0 17,6203 44-1 0,572

44 0 SERV1-2  T- Combination Max 0 54,774 0 0 0 397,4429 44-1 0

44 0,572 SERV1-2  T- Combination Max 0 81,47 0 0 0 410,0521 44-1 0,572

44 0 SERV1-2  T- Combination Min 0 -123,111 0 0 0 2,1175 44-1 0

44 0,572 SERV1-2  T- Combination Min 0 -94,857 0 0 0 23,5564 44-1 0,572

44 0 RESIST 1-1 H+ Combination Max 0 124,525 0 0 0 761,9039 44-1 0

44 0,572 RESIST 1-1 H+ Combination Max 0 181,366 0 0 0 815,8959 44-1 0,572

44 0 RESIST 1-1 H+ Combination Min 0 -233,364 0 0 0 -118,625 44-1 0

44 0,572 RESIST 1-1 H+ Combination Min 0 -189,238 0 0 0 -69,437 44-1 0,572

44 0 RESIST1-1 H- Combination Max 0 114,666 0 0 0 722,4301 44-1 0

44 0,572 RESIST1-1 H- Combination Max 0 167,35 0 0 0 767,7957 44-1 0,572

44 0 RESIST1-1 H- Combination Min 0 -181,374 0 0 0 -92,4873 44-1 0

44 0,572 RESIST1-1 H- Combination Min 0 -139,411 0 0 0 -47,0333 44-1 0,572

44 0 RESIST1-2 T- Combination Max 0 144,634 0 0 0 843,7513 44-1 0

44 0,572 RESIST1-2 T- Combination Max 0 196,067 0 0 0 866,3516 44-1 0,572

44 0 RESIST1-2 T- Combination Min 0 -269,395 0 0 0 -76,3685 44-1 0

44 0,572 RESIST1-2 T- Combination Min 0 -214,334 0 0 0 -33,2172 44-1 0,572

44 0 E-SERV1-1 Combination Max 0 46,135 0 0 0 362,2775 44-1 0

44 0,572 E-SERV1-1 Combination Max 0 75,153 0 0 0 388,374 44-1 0,572

44 0 E-SERV1-1 Combination Min 0 -107,631 0 0 0 -16,0378 44-1 0

44 0,572 E-SERV1-1 Combination Min 0 -84,075 0 0 0 7,9947 44-1 0,572

44 0 E-SERV1-2 Combination Max 0 63,041 0 0 0 430,6065 44-1 0

44 0,572 E-SERV1-2 Combination Max 0 91,281 0 0 0 443,7244 44-1 0,572

44 0 E-SERV1-2 Combination Min 0 -123,111 0 0 0 -8,2489 44-1 0

44 0,572 E-SERV1-2 Combination Min 0 -94,857 0 0 0 14,6709 44-1 0,572

44 0 E-RESIST1-1 Combination Max 0 124,525 0 0 0 761,9039 44-1 0

44 0,572 E-RESIST1-1 Combination Max 0 181,366 0 0 0 815,8959 44-1 0,572

44 0 E-RESIST1-1 Combination Min 0 -233,364 0 0 0 -118,625 44-1 0

44 0,572 E-RESIST1-1 Combination Min 0 -189,238 0 0 0 -69,437 44-1 0,572

44 0 E-RESIST1-2 Combination Max 0 163,875 0 0 0 920,9398 44-1 0

44 0,572 E-RESIST1-2 Combination Max 0 218,903 0 0 0 944,7239 44-1 0,572

44 0 E-RESIST1-2 Combination Min 0 -269,395 0 0 0 -100,4962 44-1 0

44 0,572 E-RESIST1-2 Combination Min 0 -214,334 0 0 0 -53,8981 44-1 0,572

45 0 LINEA LinStatic 0 -3,284 0 0 0 44,8539 45-1 0

45 0,572 LINEA LinStatic 0 2,167 0 0 0 45,1734 45-1 0,572

45 0 HL93 + LinMoving Max 0 82,786 0 0 0 284,1228 45-1 0

45 0,572 HL93 + LinMoving Max 0 100,286 0 0 0 286,8176 45-1 0,572

45 0 HL93 + LinMoving Min 0 -76,442 0 0 0 -96,2565 45-1 0

45 0,572 HL93 + LinMoving Min 0 -64,687 0 0 0 -80,2138 45-1 0,572

45 0 TAMDEM + LinMoving Max 0 98,914 0 0 0 339,4732 45-1 0

45 0,572 TAMDEM + LinMoving Max 0 115,134 0 0 0 329,2845 45-1 0,572

45 0 TAMDEM + LinMoving Min 0 -70,727 0 0 0 -89,5803 45-1 0

45 0,572 TAMDEM + LinMoving Min 0 -53,065 0 0 0 -74,6502 45-1 0,572

45 0 HL93 - LinMoving Max 0 76,765 0 0 0 263,4568 45-1 0

45 0,572 HL93 - LinMoving Max 0 92,923 0 0 0 265,7608 45-1 0,572

45 0 HL93 - LinMoving Min 0 -55,034 0 0 0 -86,6309 45-1 0

45 0,572 HL93 - LinMoving Min 0 -44,677 0 0 0 -72,1924 45-1 0,572

45 0 TAMDEM - LinMoving Max 0 89,103 0 0 0 305,8009 45-1 0

45 0,572 TAMDEM - LinMoving Max 0 103,714 0 0 0 296,6228 45-1 0,572



45 0 TAMDEM - LinMoving Min 0 -87,224 0 0 0 -80,6948 45-1 0

45 0,572 TAMDEM - LinMoving Min 0 -71,314 0 0 0 -67,2457 45-1 0,572

45 0 SERV1-1 H+ Combination Max 0 75,153 0 0 0 388,374 45-1 0

45 0,572 SERV1-1 H+ Combination Max 0 105,323 0 0 0 391,8114 45-1 0,572

45 0 SERV1-1 H+ Combination Min 0 -84,075 0 0 0 7,9947 45-1 0

45 0,572 SERV1-1 H+ Combination Min 0 -59,651 0 0 0 24,78 45-1 0,572

45 0 SERV1-2 T+ Combination Max 0 91,281 0 0 0 443,7244 45-1 0

45 0,572 SERV1-2 T+ Combination Max 0 120,171 0 0 0 434,2783 45-1 0,572

45 0 SERV1-2 T+ Combination Min 0 -78,36 0 0 0 14,6709 45-1 0

45 0,572 SERV1-2 T+ Combination Min 0 -48,028 0 0 0 30,3436 45-1 0,572

45 0 RESIST1-2 T+ Combination Max 0 218,903 0 0 0 944,7239 45-1 0

45 0,572 RESIST1-2 T+ Combination Max 0 275,445 0 0 0 922,111 45-1 0,572

45 0 RESIST1-2 T+ Combination Min 0 -175,937 0 0 0 -53,8981 45-1 0

45 0,572 RESIST1-2 T+ Combination Min 0 -116,04 0 0 0 -18,0471 45-1 0,572

45 0 SERV1-1 H- Combination Max 0 69,132 0 0 0 367,708 45-1 0

45 0,572 SERV1-1 H- Combination Max 0 97,96 0 0 0 370,7546 45-1 0,572

45 0 SERV1-1 H- Combination Min 0 -62,667 0 0 0 17,6203 45-1 0

45 0,572 SERV1-1 H- Combination Min 0 -39,641 0 0 0 32,8014 45-1 0,572

45 0 SERV1-2  T- Combination Max 0 81,47 0 0 0 410,0521 45-1 0

45 0,572 SERV1-2  T- Combination Max 0 108,751 0 0 0 401,6166 45-1 0,572

45 0 SERV1-2  T- Combination Min 0 -94,857 0 0 0 23,5564 45-1 0

45 0,572 SERV1-2  T- Combination Min 0 -66,277 0 0 0 37,7481 45-1 0,572

45 0 RESIST 1-1 H+ Combination Max 0 181,366 0 0 0 815,8959 45-1 0

45 0,572 RESIST 1-1 H+ Combination Max 0 240,884 0 0 0 823,2693 45-1 0,572

45 0 RESIST 1-1 H+ Combination Min 0 -189,238 0 0 0 -69,437 45-1 0

45 0,572 RESIST 1-1 H+ Combination Min 0 -143,091 0 0 0 -30,9962 45-1 0,572

45 0 RESIST1-1 H- Combination Max 0 167,35 0 0 0 767,7957 45-1 0

45 0,572 RESIST1-1 H- Combination Max 0 223,748 0 0 0 774,2595 45-1 0,572

45 0 RESIST1-1 H- Combination Min 0 -139,411 0 0 0 -47,0333 45-1 0

45 0,572 RESIST1-1 H- Combination Min 0 -96,517 0 0 0 -12,3265 45-1 0,572

45 0 RESIST1-2 T- Combination Max 0 196,067 0 0 0 866,3516 45-1 0

45 0,572 RESIST1-2 T- Combination Max 0 248,864 0 0 0 846,0909 45-1 0,572

45 0 RESIST1-2 T- Combination Min 0 -214,334 0 0 0 -33,2172 45-1 0

45 0,572 RESIST1-2 T- Combination Min 0 -158,514 0 0 0 -0,813 45-1 0,572

45 0 E-SERV1-1 Combination Max 0 75,153 0 0 0 388,374 45-1 0

45 0,572 E-SERV1-1 Combination Max 0 105,323 0 0 0 391,8114 45-1 0,572

45 0 E-SERV1-1 Combination Min 0 -84,075 0 0 0 7,9947 45-1 0

45 0,572 E-SERV1-1 Combination Min 0 -59,651 0 0 0 24,78 45-1 0,572

45 0 E-SERV1-2 Combination Max 0 91,281 0 0 0 443,7244 45-1 0

45 0,572 E-SERV1-2 Combination Max 0 120,171 0 0 0 434,2783 45-1 0,572

45 0 E-SERV1-2 Combination Min 0 -94,857 0 0 0 14,6709 45-1 0

45 0,572 E-SERV1-2 Combination Min 0 -66,277 0 0 0 30,3436 45-1 0,572

45 0 E-RESIST1-1 Combination Max 0 181,366 0 0 0 815,8959 45-1 0

45 0,572 E-RESIST1-1 Combination Max 0 240,884 0 0 0 823,2693 45-1 0,572

45 0 E-RESIST1-1 Combination Min 0 -189,238 0 0 0 -69,437 45-1 0

45 0,572 E-RESIST1-1 Combination Min 0 -143,091 0 0 0 -30,9962 45-1 0,572

45 0 E-RESIST1-2 Combination Max 0 218,903 0 0 0 944,7239 45-1 0

45 0,572 E-RESIST1-2 Combination Max 0 275,445 0 0 0 922,111 45-1 0,572

45 0 E-RESIST1-2 Combination Min 0 -214,334 0 0 0 -53,8981 45-1 0

45 0,572 E-RESIST1-2 Combination Min 0 -158,514 0 0 0 -18,0471 45-1 0,572

46 0 LINEA LinStatic 0 2,167 0 0 0 45,1734 46-1 0

46 0,572 LINEA LinStatic 0 7,618 0 0 0 42,3749 46-1 0,572

46 0 HL93 + LinMoving Max 0 100,286 0 0 0 286,8176 46-1 0

46 0,572 HL93 + LinMoving Max 0 118,818 0 0 0 271,856 46-1 0,572

46 0 HL93 + LinMoving Min 0 -64,687 0 0 0 -80,2138 46-1 0

46 0,572 HL93 + LinMoving Min 0 -52,052 0 0 0 -64,171 46-1 0,572

46 0 TAMDEM + LinMoving Max 0 115,134 0 0 0 329,2845 46-1 0

46 0,572 TAMDEM + LinMoving Max 0 131,913 0 0 0 301,8173 46-1 0,572

46 0 TAMDEM + LinMoving Min 0 -53,065 0 0 0 -74,6502 46-1 0

46 0,572 TAMDEM + LinMoving Min 0 -35,133 0 0 0 -59,7202 46-1 0,572

46 0 HL93 - LinMoving Max 0 92,923 0 0 0 265,7608 46-1 0

46 0,572 HL93 - LinMoving Max 0 109,913 0 0 0 251,4805 46-1 0,572

46 0 HL93 - LinMoving Min 0 -44,677 0 0 0 -72,1924 46-1 0

46 0,572 HL93 - LinMoving Min 0 -33,961 0 0 0 -57,7539 46-1 0,572

46 0 TAMDEM - LinMoving Max 0 103,714 0 0 0 296,6228 46-1 0

46 0,572 TAMDEM - LinMoving Max 0 118,829 0 0 0 271,8801 46-1 0,572

46 0 TAMDEM - LinMoving Min 0 -71,314 0 0 0 -67,2457 46-1 0

46 0,572 TAMDEM - LinMoving Min 0 -55,16 0 0 0 -53,7966 46-1 0,572



46 0 SERV1-1 H+ Combination Max 0 105,323 0 0 0 391,8114 46-1 0

46 0,572 SERV1-1 H+ Combination Max 0 136,525 0 0 0 370,3453 46-1 0,572

46 0 SERV1-1 H+ Combination Min 0 -59,651 0 0 0 24,78 46-1 0

46 0,572 SERV1-1 H+ Combination Min 0 -34,346 0 0 0 34,3183 46-1 0,572

46 0 SERV1-2 T+ Combination Max 0 120,171 0 0 0 434,2783 46-1 0

46 0,572 SERV1-2 T+ Combination Max 0 149,62 0 0 0 400,3066 46-1 0,572

46 0 SERV1-2 T+ Combination Min 0 -48,028 0 0 0 30,3436 46-1 0

46 0,572 SERV1-2 T+ Combination Min 0 -17,426 0 0 0 38,7691 46-1 0,572

46 0 RESIST1-2 T+ Combination Max 0 275,445 0 0 0 922,111 46-1 0

46 0,572 RESIST1-2 T+ Combination Max 0 333,286 0 0 0 848,5352 46-1 0,572

46 0 RESIST1-2 T+ Combination Min 0 -116,04 0 0 0 -18,0471 46-1 0

46 0,572 RESIST1-2 T+ Combination Min 0 -55,513 0 0 0 7,0567 46-1 0,572

46 0 SERV1-1 H- Combination Max 0 97,96 0 0 0 370,7546 46-1 0

46 0,572 SERV1-1 H- Combination Max 0 127,619 0 0 0 349,9698 46-1 0,572

46 0 SERV1-1 H- Combination Min 0 -39,641 0 0 0 32,8014 46-1 0

46 0,572 SERV1-1 H- Combination Min 0 -16,255 0 0 0 40,7354 46-1 0,572

46 0 SERV1-2  T- Combination Max 0 108,751 0 0 0 401,6166 46-1 0

46 0,572 SERV1-2  T- Combination Max 0 136,535 0 0 0 370,3694 46-1 0,572

46 0 SERV1-2  T- Combination Min 0 -66,277 0 0 0 37,7481 46-1 0

46 0,572 SERV1-2  T- Combination Min 0 -37,454 0 0 0 44,6927 46-1 0,572

46 0 RESIST 1-1 H+ Combination Max 0 240,884 0 0 0 823,2693 46-1 0

46 0,572 RESIST 1-1 H+ Combination Max 0 302,807 0 0 0 778,8004 46-1 0,572

46 0 RESIST 1-1 H+ Combination Min 0 -143,091 0 0 0 -30,9962 46-1 0

46 0,572 RESIST 1-1 H+ Combination Min 0 -94,894 0 0 0 -3,3026 46-1 0,572

46 0 RESIST1-1 H- Combination Max 0 223,748 0 0 0 774,2595 46-1 0

46 0,572 RESIST1-1 H- Combination Max 0 282,08 0 0 0 731,3762 46-1 0,572

46 0 RESIST1-1 H- Combination Min 0 -96,517 0 0 0 -12,3265 46-1 0

46 0,572 RESIST1-1 H- Combination Min 0 -52,786 0 0 0 11,6332 46-1 0,572

46 0 RESIST1-2 T- Combination Max 0 248,864 0 0 0 846,0909 46-1 0

46 0,572 RESIST1-2 T- Combination Max 0 302,832 0 0 0 778,8563 46-1 0,572

46 0 RESIST1-2 T- Combination Min 0 -158,514 0 0 0 -0,813 46-1 0

46 0,572 RESIST1-2 T- Combination Min 0 -102,128 0 0 0 20,8439 46-1 0,572

46 0 E-SERV1-1 Combination Max 0 105,323 0 0 0 391,8114 46-1 0

46 0,572 E-SERV1-1 Combination Max 0 136,525 0 0 0 370,3453 46-1 0,572

46 0 E-SERV1-1 Combination Min 0 -59,651 0 0 0 24,78 46-1 0

46 0,572 E-SERV1-1 Combination Min 0 -34,346 0 0 0 34,3183 46-1 0,572

46 0 E-SERV1-2 Combination Max 0 120,171 0 0 0 434,2783 46-1 0

46 0,572 E-SERV1-2 Combination Max 0 149,62 0 0 0 400,3066 46-1 0,572

46 0 E-SERV1-2 Combination Min 0 -66,277 0 0 0 30,3436 46-1 0

46 0,572 E-SERV1-2 Combination Min 0 -37,454 0 0 0 38,7691 46-1 0,572

46 0 E-RESIST1-1 Combination Max 0 240,884 0 0 0 823,2693 46-1 0

46 0,572 E-RESIST1-1 Combination Max 0 302,807 0 0 0 778,8004 46-1 0,572

46 0 E-RESIST1-1 Combination Min 0 -143,091 0 0 0 -30,9962 46-1 0

46 0,572 E-RESIST1-1 Combination Min 0 -94,894 0 0 0 -3,3026 46-1 0,572

46 0 E-RESIST1-2 Combination Max 0 275,445 0 0 0 922,111 46-1 0

46 0,572 E-RESIST1-2 Combination Max 0 333,286 0 0 0 848,5352 46-1 0,572

46 0 E-RESIST1-2 Combination Min 0 -158,514 0 0 0 -18,0471 46-1 0

46 0,572 E-RESIST1-2 Combination Min 0 -102,128 0 0 0 7,0567 46-1 0,572

47 0 LINEA LinStatic 0 7,618 0 0 0 42,3749 47-1 0

47 0,572 LINEA LinStatic 0 13,069 0 0 0 36,4582 47-1 0,572

47 0 HL93 + LinMoving Max 0 118,818 0 0 0 271,856 47-1 0

47 0,572 HL93 + LinMoving Max 0 138,265 0 0 0 237,2635 47-1 0,572

47 0 HL93 + LinMoving Min 0 -52,052 0 0 0 -64,171 47-1 0

47 0,572 HL93 + LinMoving Min 0 -38,525 0 0 0 -48,1283 47-1 0,572

47 0 TAMDEM + LinMoving Max 0 131,913 0 0 0 301,8173 47-1 0

47 0,572 TAMDEM + LinMoving Max 0 149,158 0 0 0 255,9556 47-1 0,572

47 0 TAMDEM + LinMoving Min 0 -35,133 0 0 0 -59,7202 47-1 0

47 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -44,7901 47-1 0,572

47 0 HL93 - LinMoving Max 0 109,913 0 0 0 251,4805 47-1 0

47 0,572 HL93 - LinMoving Max 0 127,608 0 0 0 218,9756 47-1 0,572

47 0 HL93 - LinMoving Min 0 -33,961 0 0 0 -57,7539 47-1 0

47 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -43,3154 47-1 0,572

47 0 TAMDEM - LinMoving Max 0 118,829 0 0 0 271,8801 47-1 0

47 0,572 TAMDEM - LinMoving Max 0 134,363 0 0 0 230,5674 47-1 0,572

47 0 TAMDEM - LinMoving Min 0 -55,16 0 0 0 -53,7966 47-1 0

47 0,572 TAMDEM - LinMoving Min 0 -39,924 0 0 0 -40,3474 47-1 0,572

47 0 SERV1-1 H+ Combination Max 0 136,525 0 0 0 370,3453 47-1 0

47 0,572 SERV1-1 H+ Combination Max 0 168,642 0 0 0 322,0012 47-1 0,572



47 0 SERV1-1 H+ Combination Min 0 -34,346 0 0 0 34,3183 47-1 0

47 0,572 SERV1-1 H+ Combination Min 0 -8,148 0 0 0 36,6094 47-1 0,572

47 0 SERV1-2 T+ Combination Max 0 149,62 0 0 0 400,3066 47-1 0

47 0,572 SERV1-2 T+ Combination Max 0 179,534 0 0 0 340,6932 47-1 0,572

47 0 SERV1-2 T+ Combination Min 0 -17,426 0 0 0 38,7691 47-1 0

47 0,572 SERV1-2 T+ Combination Min 0 4,275 0 0 0 39,9475 47-1 0,572

47 0 RESIST1-2 T+ Combination Max 0 333,286 0 0 0 848,5352 47-1 0

47 0,572 RESIST1-2 T+ Combination Max 0 392,212 0 0 0 721,3989 47-1 0,572

47 0 RESIST1-2 T+ Combination Min 0 -55,513 0 0 0 7,0567 47-1 0

47 0,572 RESIST1-2 T+ Combination Min 0 -15,705 0 0 0 21,4133 47-1 0,572

47 0 SERV1-1 H- Combination Max 0 127,619 0 0 0 349,9698 47-1 0

47 0,572 SERV1-1 H- Combination Max 0 157,984 0 0 0 303,7132 47-1 0,572

47 0 SERV1-1 H- Combination Min 0 -16,255 0 0 0 40,7354 47-1 0

47 0,572 SERV1-1 H- Combination Min 0 5,134 0 0 0 41,4222 47-1 0,572

47 0 SERV1-2  T- Combination Max 0 136,535 0 0 0 370,3694 47-1 0

47 0,572 SERV1-2  T- Combination Max 0 164,739 0 0 0 315,305 47-1 0,572

47 0 SERV1-2  T- Combination Min 0 -37,454 0 0 0 44,6927 47-1 0

47 0,572 SERV1-2  T- Combination Min 0 -9,548 0 0 0 44,3903 47-1 0,572

47 0 RESIST 1-1 H+ Combination Max 0 302,807 0 0 0 778,8004 47-1 0

47 0,572 RESIST 1-1 H+ Combination Max 0 366,859 0 0 0 677,8931 47-1 0,572

47 0 RESIST 1-1 H+ Combination Min 0 -94,894 0 0 0 -3,3026 47-1 0

47 0,572 RESIST 1-1 H+ Combination Min 0 -44,62 0 0 0 13,6438 47-1 0,572

47 0 RESIST1-1 H- Combination Max 0 282,08 0 0 0 731,3762 47-1 0

47 0,572 RESIST1-1 H- Combination Max 0 342,055 0 0 0 635,328 47-1 0,572

47 0 RESIST1-1 H- Combination Min 0 -52,786 0 0 0 11,6332 47-1 0

47 0,572 RESIST1-1 H- Combination Min 0 -13,704 0 0 0 24,8456 47-1 0,572

47 0 RESIST1-2 T- Combination Max 0 302,832 0 0 0 778,8563 47-1 0

47 0,572 RESIST1-2 T- Combination Max 0 357,777 0 0 0 662,3079 47-1 0,572

47 0 RESIST1-2 T- Combination Min 0 -102,128 0 0 0 20,8439 47-1 0

47 0,572 RESIST1-2 T- Combination Min 0 -47,876 0 0 0 31,7537 47-1 0,572

47 0 E-SERV1-1 Combination Max 0 136,525 0 0 0 370,3453 47-1 0

47 0,572 E-SERV1-1 Combination Max 0 168,642 0 0 0 322,0012 47-1 0,572

47 0 E-SERV1-1 Combination Min 0 -34,346 0 0 0 34,3183 47-1 0

47 0,572 E-SERV1-1 Combination Min 0 -8,148 0 0 0 36,6094 47-1 0,572

47 0 E-SERV1-2 Combination Max 0 149,62 0 0 0 400,3066 47-1 0

47 0,572 E-SERV1-2 Combination Max 0 179,534 0 0 0 340,6932 47-1 0,572

47 0 E-SERV1-2 Combination Min 0 -37,454 0 0 0 38,7691 47-1 0

47 0,572 E-SERV1-2 Combination Min 0 -9,548 0 0 0 39,9475 47-1 0,572

47 0 E-RESIST1-1 Combination Max 0 302,807 0 0 0 778,8004 47-1 0

47 0,572 E-RESIST1-1 Combination Max 0 366,859 0 0 0 677,8931 47-1 0,572

47 0 E-RESIST1-1 Combination Min 0 -94,894 0 0 0 -3,3026 47-1 0

47 0,572 E-RESIST1-1 Combination Min 0 -44,62 0 0 0 13,6438 47-1 0,572

47 0 E-RESIST1-2 Combination Max 0 333,286 0 0 0 848,5352 47-1 0

47 0,572 E-RESIST1-2 Combination Max 0 392,212 0 0 0 721,3989 47-1 0,572

47 0 E-RESIST1-2 Combination Min 0 -102,128 0 0 0 7,0567 47-1 0

47 0,572 E-RESIST1-2 Combination Min 0 -47,876 0 0 0 21,4133 47-1 0,572

48 0 LINEA LinStatic 0 13,069 0 0 0 36,4582 48-1 0

48 0,572 LINEA LinStatic 0 18,52 0 0 0 27,4236 48-1 0,572

48 0 HL93 + LinMoving Max 0 138,265 0 0 0 237,2635 48-1 0

48 0,572 HL93 + LinMoving Max 0 158,51 0 0 0 181,3351 48-1 0,572

48 0 HL93 + LinMoving Min 0 -38,525 0 0 0 -48,1283 48-1 0

48 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 -32,0855 48-1 0,572

48 0 TAMDEM + LinMoving Max 0 149,158 0 0 0 255,9556 48-1 0

48 0,572 TAMDEM + LinMoving Max 0 166,778 0 0 0 190,7937 48-1 0,572

48 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -44,7901 48-1 0

48 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -29,8601 48-1 0,572

48 0 HL93 - LinMoving Max 0 127,608 0 0 0 218,9756 48-1 0

48 0,572 HL93 - LinMoving Max 0 145,884 0 0 0 166,8917 48-1 0,572

48 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -43,3154 48-1 0

48 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -28,877 48-1 0,572

48 0 TAMDEM - LinMoving Max 0 134,363 0 0 0 230,5674 48-1 0

48 0,572 TAMDEM - LinMoving Max 0 150,235 0 0 0 171,8689 48-1 0,572

48 0 TAMDEM - LinMoving Min 0 -39,924 0 0 0 -40,3474 48-1 0

48 0,572 TAMDEM - LinMoving Min 0 -31,746 0 0 0 -26,8983 48-1 0,572

48 0 SERV1-1 H+ Combination Max 0 168,642 0 0 0 322,0012 48-1 0

48 0,572 SERV1-1 H+ Combination Max 0 201,556 0 0 0 245,074 48-1 0,572

48 0 SERV1-1 H+ Combination Min 0 -8,148 0 0 0 36,6094 48-1 0

48 0,572 SERV1-1 H+ Combination Min 0 14,999 0 0 0 31,6534 48-1 0,572



48 0 SERV1-2 T+ Combination Max 0 179,534 0 0 0 340,6932 48-1 0

48 0,572 SERV1-2 T+ Combination Max 0 209,824 0 0 0 254,5326 48-1 0,572

48 0 SERV1-2 T+ Combination Min 0 4,275 0 0 0 39,9475 48-1 0

48 0,572 SERV1-2 T+ Combination Min 0 16,945 0 0 0 33,8788 48-1 0,572

48 0 RESIST1-2 T+ Combination Max 0 392,212 0 0 0 721,3989 48-1 0

48 0,572 RESIST1-2 T+ Combination Max 0 452,011 0 0 0 538,5944 48-1 0,572

48 0 RESIST1-2 T+ Combination Min 0 -15,705 0 0 0 21,4133 48-1 0

48 0,572 RESIST1-2 T+ Combination Min 0 3,084 0 0 0 25,0227 48-1 0,572

48 0 SERV1-1 H- Combination Max 0 157,984 0 0 0 303,7132 48-1 0

48 0,572 SERV1-1 H- Combination Max 0 188,93 0 0 0 230,6306 48-1 0,572

48 0 SERV1-1 H- Combination Min 0 5,134 0 0 0 41,4222 48-1 0

48 0,572 SERV1-1 H- Combination Min 0 17,804 0 0 0 34,8619 48-1 0,572

48 0 SERV1-2  T- Combination Max 0 164,739 0 0 0 315,305 48-1 0

48 0,572 SERV1-2  T- Combination Max 0 193,281 0 0 0 235,6078 48-1 0,572

48 0 SERV1-2  T- Combination Min 0 -9,548 0 0 0 44,3903 48-1 0

48 0,572 SERV1-2  T- Combination Min 0 11,3 0 0 0 36,8406 48-1 0,572

48 0 RESIST 1-1 H+ Combination Max 0 366,859 0 0 0 677,8931 48-1 0

48 0,572 RESIST 1-1 H+ Combination Max 0 432,767 0 0 0 516,5795 48-1 0,572

48 0 RESIST 1-1 H+ Combination Min 0 -44,62 0 0 0 13,6438 48-1 0

48 0,572 RESIST 1-1 H+ Combination Min 0 -1,443 0 0 0 19,843 48-1 0,572

48 0 RESIST1-1 H- Combination Max 0 342,055 0 0 0 635,328 48-1 0

48 0,572 RESIST1-1 H- Combination Max 0 403,381 0 0 0 482,9624 48-1 0,572

48 0 RESIST1-1 H- Combination Min 0 -13,704 0 0 0 24,8456 48-1 0

48 0,572 RESIST1-1 H- Combination Min 0 5,084 0 0 0 27,3109 48-1 0,572

48 0 RESIST1-2 T- Combination Max 0 357,777 0 0 0 662,3079 48-1 0

48 0,572 RESIST1-2 T- Combination Max 0 413,507 0 0 0 494,5469 48-1 0,572

48 0 RESIST1-2 T- Combination Min 0 -47,876 0 0 0 31,7537 48-1 0

48 0,572 RESIST1-2 T- Combination Min 0 -10,054 0 0 0 31,9163 48-1 0,572

48 0 E-SERV1-1 Combination Max 0 168,642 0 0 0 322,0012 48-1 0

48 0,572 E-SERV1-1 Combination Max 0 201,556 0 0 0 245,074 48-1 0,572

48 0 E-SERV1-1 Combination Min 0 -8,148 0 0 0 36,6094 48-1 0

48 0,572 E-SERV1-1 Combination Min 0 14,999 0 0 0 31,6534 48-1 0,572

48 0 E-SERV1-2 Combination Max 0 179,534 0 0 0 340,6932 48-1 0

48 0,572 E-SERV1-2 Combination Max 0 209,824 0 0 0 254,5326 48-1 0,572

48 0 E-SERV1-2 Combination Min 0 -9,548 0 0 0 39,9475 48-1 0

48 0,572 E-SERV1-2 Combination Min 0 11,3 0 0 0 33,8788 48-1 0,572

48 0 E-RESIST1-1 Combination Max 0 366,859 0 0 0 677,8931 48-1 0

48 0,572 E-RESIST1-1 Combination Max 0 432,767 0 0 0 516,5795 48-1 0,572

48 0 E-RESIST1-1 Combination Min 0 -44,62 0 0 0 13,6438 48-1 0

48 0,572 E-RESIST1-1 Combination Min 0 -1,443 0 0 0 19,843 48-1 0,572

48 0 E-RESIST1-2 Combination Max 0 392,212 0 0 0 721,3989 48-1 0

48 0,572 E-RESIST1-2 Combination Max 0 452,011 0 0 0 538,5944 48-1 0,572

48 0 E-RESIST1-2 Combination Min 0 -47,876 0 0 0 21,4133 48-1 0

48 0,572 E-RESIST1-2 Combination Min 0 -10,054 0 0 0 25,0227 48-1 0,572

49 0 LINEA LinStatic 0 18,52 0 0 0 27,4236 49-1 0

49 0,572 LINEA LinStatic 0 23,972 0 0 0 15,2708 49-1 0,572

49 0 HL93 + LinMoving Max 0 158,51 0 0 0 181,3351 49-1 0

49 0,572 HL93 + LinMoving Max 0 179,433 0 0 0 102,6357 49-1 0,572

49 0 HL93 + LinMoving Min 0 -28,047 0 0 0 -32,0855 49-1 0

49 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 -16,0428 49-1 0,572

49 0 TAMDEM + LinMoving Max 0 166,778 0 0 0 190,7937 49-1 0

49 0,572 TAMDEM + LinMoving Max 0 184,679 0 0 0 105,6367 49-1 0,572

49 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -29,8601 49-1 0

49 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -14,93 49-1 0,572

49 0 HL93 - LinMoving Max 0 145,884 0 0 0 166,8917 49-1 0

49 0,572 HL93 - LinMoving Max 0 164,805 0 0 0 94,2686 49-1 0,572

49 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -28,877 49-1 0

49 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -14,4385 49-1 0,572

49 0 TAMDEM - LinMoving Max 0 150,235 0 0 0 171,8689 49-1 0

49 0,572 TAMDEM - LinMoving Max 0 166,361 0 0 0 95,1586 49-1 0,572

49 0 TAMDEM - LinMoving Min 0 -31,746 0 0 0 -26,8983 49-1 0

49 0,572 TAMDEM - LinMoving Min 0 -23,512 0 0 0 -13,4491 49-1 0,572

49 0 SERV1-1 H+ Combination Max 0 201,556 0 0 0 245,074 49-1 0

49 0,572 SERV1-1 H+ Combination Max 0 235,149 0 0 0 138,1287 49-1 0,572

49 0 SERV1-1 H+ Combination Min 0 14,999 0 0 0 31,6534 49-1 0

49 0,572 SERV1-1 H+ Combination Min 0 27,669 0 0 0 19,4503 49-1 0,572

49 0 SERV1-2 T+ Combination Max 0 209,824 0 0 0 254,5326 49-1 0

49 0,572 SERV1-2 T+ Combination Max 0 240,395 0 0 0 141,1297 49-1 0,572



49 0 SERV1-2 T+ Combination Min 0 16,945 0 0 0 33,8788 49-1 0

49 0,572 SERV1-2 T+ Combination Min 0 29,614 0 0 0 20,563 49-1 0,572

49 0 RESIST1-2 T+ Combination Max 0 452,011 0 0 0 538,5944 49-1 0

49 0,572 RESIST1-2 T+ Combination Max 0 512,466 0 0 0 298,504 49-1 0,572

49 0 RESIST1-2 T+ Combination Min 0 3,084 0 0 0 25,0227 49-1 0

49 0,572 RESIST1-2 T+ Combination Min 0 21,873 0 0 0 17,8849 49-1 0,572

49 0 SERV1-1 H- Combination Max 0 188,93 0 0 0 230,6306 49-1 0

49 0,572 SERV1-1 H- Combination Max 0 220,521 0 0 0 129,7616 49-1 0,572

49 0 SERV1-1 H- Combination Min 0 17,804 0 0 0 34,8619 49-1 0

49 0,572 SERV1-1 H- Combination Min 0 30,474 0 0 0 21,0545 49-1 0,572

49 0 SERV1-2  T- Combination Max 0 193,281 0 0 0 235,6078 49-1 0

49 0,572 SERV1-2  T- Combination Max 0 222,077 0 0 0 130,6516 49-1 0,572

49 0 SERV1-2  T- Combination Min 0 11,3 0 0 0 36,8406 49-1 0

49 0,572 SERV1-2  T- Combination Min 0 32,203 0 0 0 22,0439 49-1 0,572

49 0 RESIST 1-1 H+ Combination Max 0 432,767 0 0 0 516,5795 49-1 0

49 0,572 RESIST 1-1 H+ Combination Max 0 500,255 0 0 0 291,5192 49-1 0,572

49 0 RESIST 1-1 H+ Combination Min 0 -1,443 0 0 0 19,843 49-1 0

49 0,572 RESIST 1-1 H+ Combination Min 0 17,345 0 0 0 15,2951 49-1 0,572

49 0 RESIST1-1 H- Combination Max 0 403,381 0 0 0 482,9624 49-1 0

49 0,572 RESIST1-1 H- Combination Max 0 466,208 0 0 0 272,0448 49-1 0,572

49 0 RESIST1-1 H- Combination Min 0 5,084 0 0 0 27,3109 49-1 0

49 0,572 RESIST1-1 H- Combination Min 0 23,873 0 0 0 19,0291 49-1 0,572

49 0 RESIST1-2 T- Combination Max 0 413,507 0 0 0 494,5469 49-1 0

49 0,572 RESIST1-2 T- Combination Max 0 469,83 0 0 0 274,1162 49-1 0,572

49 0 RESIST1-2 T- Combination Min 0 -10,054 0 0 0 31,9163 49-1 0

49 0,572 RESIST1-2 T- Combination Min 0 27,899 0 0 0 21,3317 49-1 0,572

49 0 E-SERV1-1 Combination Max 0 201,556 0 0 0 245,074 49-1 0

49 0,572 E-SERV1-1 Combination Max 0 235,149 0 0 0 138,1287 49-1 0,572

49 0 E-SERV1-1 Combination Min 0 14,999 0 0 0 31,6534 49-1 0

49 0,572 E-SERV1-1 Combination Min 0 27,669 0 0 0 19,4503 49-1 0,572

49 0 E-SERV1-2 Combination Max 0 209,824 0 0 0 254,5326 49-1 0

49 0,572 E-SERV1-2 Combination Max 0 240,395 0 0 0 141,1297 49-1 0,572

49 0 E-SERV1-2 Combination Min 0 11,3 0 0 0 33,8788 49-1 0

49 0,572 E-SERV1-2 Combination Min 0 29,614 0 0 0 20,563 49-1 0,572

49 0 E-RESIST1-1 Combination Max 0 432,767 0 0 0 516,5795 49-1 0

49 0,572 E-RESIST1-1 Combination Max 0 500,255 0 0 0 291,5192 49-1 0,572

49 0 E-RESIST1-1 Combination Min 0 -1,443 0 0 0 19,843 49-1 0

49 0,572 E-RESIST1-1 Combination Min 0 17,345 0 0 0 15,2951 49-1 0,572

49 0 E-RESIST1-2 Combination Max 0 452,011 0 0 0 538,5944 49-1 0

49 0,572 E-RESIST1-2 Combination Max 0 512,466 0 0 0 298,504 49-1 0,572

49 0 E-RESIST1-2 Combination Min 0 -10,054 0 0 0 25,0227 49-1 0

49 0,572 E-RESIST1-2 Combination Min 0 21,873 0 0 0 17,8849 49-1 0,572

50 0 LINEA LinStatic 0 23,972 0 0 0 15,2708 50-1 0

50 0,572 LINEA LinStatic 0 29,423 0 0 0 4,441E-15 50-1 0,572

50 0 HL93 + LinMoving Max 0 179,433 0 0 0 102,6357 50-1 0

50 0,572 HL93 + LinMoving Max 0 200,956 0 0 0 0 50-1 0,572

50 0 HL93 + LinMoving Min 0 -28,047 0 0 0 -16,0428 50-1 0

50 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 0 50-1 0,572

50 0 TAMDEM + LinMoving Max 0 184,679 0 0 0 105,6367 50-1 0

50 0,572 TAMDEM + LinMoving Max 0 202,803 0 0 0 0 50-1 0,572

50 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -14,93 50-1 0

50 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 0 50-1 0,572

50 0 HL93 - LinMoving Max 0 164,805 0 0 0 94,2686 50-1 0

50 0,572 HL93 - LinMoving Max 0 184,786 0 0 0 0 50-1 0,572

50 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -14,4385 50-1 0

50 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 0 50-1 0,572

50 0 TAMDEM - LinMoving Max 0 166,361 0 0 0 95,1586 50-1 0

50 0,572 TAMDEM - LinMoving Max 0 182,687 0 0 0 0 50-1 0,572

50 0 TAMDEM - LinMoving Min 0 -23,512 0 0 0 -13,4491 50-1 0

50 0,572 TAMDEM - LinMoving Min 0 -23,512 0 0 0 0 50-1 0,572

50 0 SERV1-1 H+ Combination Max 0 235,149 0 0 0 138,1287 50-1 0

50 0,572 SERV1-1 H+ Combination Max 0 269,341 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-1 H+ Combination Min 0 27,669 0 0 0 19,4503 50-1 0

50 0,572 SERV1-1 H+ Combination Min 0 40,339 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2 T+ Combination Max 0 240,395 0 0 0 141,1297 50-1 0

50 0,572 SERV1-2 T+ Combination Max 0 271,189 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2 T+ Combination Min 0 29,614 0 0 0 20,563 50-1 0

50 0,572 SERV1-2 T+ Combination Min 0 42,284 0 0 0 -4,563E-14 50-1 0,572



50 0 RESIST1-2 T+ Combination Max 0 512,466 0 0 0 298,504 50-1 0

50 0,572 RESIST1-2 T+ Combination Max 0 573,438 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST1-2 T+ Combination Min 0 21,873 0 0 0 17,8849 50-1 0

50 0,572 RESIST1-2 T+ Combination Min 0 40,662 0 0 0 -5,712E-14 50-1 0,572

50 0 SERV1-1 H- Combination Max 0 220,521 0 0 0 129,7616 50-1 0

50 0,572 SERV1-1 H- Combination Max 0 253,172 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-1 H- Combination Min 0 30,474 0 0 0 21,0545 50-1 0

50 0,572 SERV1-1 H- Combination Min 0 43,144 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2  T- Combination Max 0 222,077 0 0 0 130,6516 50-1 0

50 0,572 SERV1-2  T- Combination Max 0 251,073 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2  T- Combination Min 0 32,203 0 0 0 22,0439 50-1 0

50 0,572 SERV1-2  T- Combination Min 0 44,873 0 0 0 -4,563E-14 50-1 0,572

50 0 RESIST 1-1 H+ Combination Max 0 500,255 0 0 0 291,5192 50-1 0

50 0,572 RESIST 1-1 H+ Combination Max 0 569,137 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST 1-1 H+ Combination Min 0 17,345 0 0 0 15,2951 50-1 0

50 0,572 RESIST 1-1 H+ Combination Min 0 36,134 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST1-1 H- Combination Max 0 466,208 0 0 0 272,0448 50-1 0

50 0,572 RESIST1-1 H- Combination Max 0 531,503 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST1-1 H- Combination Min 0 23,873 0 0 0 19,0291 50-1 0

50 0,572 RESIST1-1 H- Combination Min 0 42,662 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST1-2 T- Combination Max 0 469,83 0 0 0 274,1162 50-1 0

50 0,572 RESIST1-2 T- Combination Max 0 526,617 0 0 0 -5,712E-14 50-1 0,572

50 0 RESIST1-2 T- Combination Min 0 27,899 0 0 0 21,3317 50-1 0

50 0,572 RESIST1-2 T- Combination Min 0 46,688 0 0 0 -5,712E-14 50-1 0,572

50 0 E-SERV1-1 Combination Max 0 235,149 0 0 0 138,1287 50-1 0

50 0,572 E-SERV1-1 Combination Max 0 269,341 0 0 0 -4,563E-14 50-1 0,572

50 0 E-SERV1-1 Combination Min 0 27,669 0 0 0 19,4503 50-1 0

50 0,572 E-SERV1-1 Combination Min 0 40,339 0 0 0 -4,563E-14 50-1 0,572

50 0 E-SERV1-2 Combination Max 0 240,395 0 0 0 141,1297 50-1 0

50 0,572 E-SERV1-2 Combination Max 0 271,189 0 0 0 -4,563E-14 50-1 0,572

50 0 E-SERV1-2 Combination Min 0 29,614 0 0 0 20,563 50-1 0

50 0,572 E-SERV1-2 Combination Min 0 42,284 0 0 0 -4,563E-14 50-1 0,572

50 0 E-RESIST1-1 Combination Max 0 500,255 0 0 0 291,5192 50-1 0

50 0,572 E-RESIST1-1 Combination Max 0 569,137 0 0 0 -5,712E-14 50-1 0,572

50 0 E-RESIST1-1 Combination Min 0 17,345 0 0 0 15,2951 50-1 0

50 0,572 E-RESIST1-1 Combination Min 0 36,134 0 0 0 -5,712E-14 50-1 0,572

50 0 E-RESIST1-2 Combination Max 0 512,466 0 0 0 298,504 50-1 0

50 0,572 E-RESIST1-2 Combination Max 0 573,438 0 0 0 -5,712E-14 50-1 0,572

50 0 E-RESIST1-2 Combination Min 0 21,873 0 0 0 17,8849 50-1 0

50 0,572 E-RESIST1-2 Combination Min 0 40,662 0 0 0 -5,712E-14 50-1 0,572



4 0 HL93 + LinMoving Max 0 52,007 0 0 0 237,2403 4-1 0

4 0,572 HL93 + LinMoving Max 0 64,645 0 0 0 271,8658 4-1 0,572

4 0 HL93 + LinMoving Min 0 -118,885 0 0 0 -48,1267 4-1 0

4 0,572 HL93 + LinMoving Min 0 -100,349 0 0 0 -64,1689 4-1 0,572

4 0 TAMDEM + LinMoving Max 0 35,07 0 0 0 255,9492 4-1 0

4 0,572 TAMDEM + LinMoving Max 0 53,003 0 0 0 301,8424 4-1 0,572

4 0 TAMDEM + LinMoving Min 0 -131,973 0 0 0 -44,7914 4-1 0

4 0,572 TAMDEM + LinMoving Min 0 -115,192 0 0 0 -59,7219 4-1 0,572

4 0 HL93 - LinMoving Max 0 33,923 0 0 0 218,9555 4-1 0

4 0,572 HL93 - LinMoving Max 0 44,64 0 0 0 251,4913 4-1 0,572

4 0 HL93 - LinMoving Min 0 -109,974 0 0 0 -43,314 4-1 0

4 0,572 HL93 - LinMoving Min 0 -92,981 0 0 0 -57,752 4-1 0,572

4 0 TAMDEM - LinMoving Max 0 55,104 0 0 0 230,5616 4-1 0

4 0,572 TAMDEM - LinMoving Max 0 71,258 0 0 0 271,9027 4-1 0,572

4 0 TAMDEM - LinMoving Min 0 -118,882 0 0 0 -40,3486 4-1 0

4 0,572 TAMDEM - LinMoving Min 0 -103,766 0 0 0 -53,7981 4-1 0,572

4 0 SERV1-1 H+ Combination Max 0 21,63 0 0 0 321,978 4-1 0

4 0,572 SERV1-1 H+ Combination Max 0 46,938 0 0 0 370,3551 4-1 0,572

4 0 SERV1-1 H+ Combination Min 0 -149,261 0 0 0 36,611 4-1 0

4 0,572 SERV1-1 H+ Combination Min 0 -118,055 0 0 0 34,3204 4-1 0,572

4 0 SERV1-2 T+ Combination Max 0 4,693 0 0 0 340,6868 4-1 0

4 0,572 SERV1-2 T+ Combination Max 0 35,296 0 0 0 400,3318 4-1 0,572

4 0 SERV1-2 T+ Combination Min 0 -162,349 0 0 0 39,9462 4-1 0

4 0,572 SERV1-2 T+ Combination Min 0 -132,899 0 0 0 38,7674 4-1 0,572

4 0 RESIST1-2 T+ Combination Max 0 36,578 0 0 0 721,384 4-1 0

4 0,572 RESIST1-2 T+ Combination Max 0 97,106 0 0 0 848,5937 4-1 0,572

4 0 RESIST1-2 T+ Combination Min 0 -352,213 0 0 0 21,4103 4-1 0

4 0,572 RESIST1-2 T+ Combination Min 0 -294,368 0 0 0 7,0527 4-1 0,572

4 0 SERV1-1 H- Combination Max 0 3,547 0 0 0 303,6932 4-1 0

4 0,572 SERV1-1 H- Combination Max 0 26,934 0 0 0 349,9806 4-1 0,572

4 0 SERV1-1 H- Combination Min 0 -140,35 0 0 0 41,4236 4-1 0

4 0,572 SERV1-1 H- Combination Min 0 -110,688 0 0 0 40,7373 4-1 0,572

4 0 SERV1-2  T- Combination Max 0 24,728 0 0 0 315,2993 4-1 0

4 0,572 SERV1-2  T- Combination Max 0 53,552 0 0 0 370,392 4-1 0,572

4 0 SERV1-2  T- Combination Min 0 -149,259 0 0 0 44,3891 4-1 0

4 0,572 SERV1-2  T- Combination Min 0 -121,473 0 0 0 44,6912 4-1 0,572

4 0 RESIST 1-1 H+ Combination Max 0 75,999 0 0 0 677,8392 4-1 0

4 0,572 RESIST 1-1 H+ Combination Max 0 124,203 0 0 0 778,823 4-1 0,572

4 0 RESIST 1-1 H+ Combination Min 0 -321,751 0 0 0 13,6474 4-1 0

4 0,572 RESIST 1-1 H+ Combination Min 0 -259,82 0 0 0 -3,2978 4-1 0,572

4 0 RESIST1-1 H- Combination Max 0 33,909 0 0 0 635,2813 4-1 0

4 0,572 RESIST1-1 H- Combination Max 0 77,643 0 0 0 731,4013 4-1 0,572

4 0 RESIST1-1 H- Combination Min 0 -301,01 0 0 0 24,8489 4-1 0

4 0,572 RESIST1-1 H- Combination Min 0 -242,672 0 0 0 11,6376 4-1 0,572

4 0 RESIST1-2 T- Combination Max 0 83,208 0 0 0 662,2944 4-1 0

4 0,572 RESIST1-2 T- Combination Max 0 139,596 0 0 0 778,909 4-1 0,572

4 0 RESIST1-2 T- Combination Min 0 -321,745 0 0 0 31,751 4-1 0

4 0,572 RESIST1-2 T- Combination Min 0 -267,774 0 0 0 20,8403 4-1 0,572

4 0 E-SERV1-1 Combination Max 0 21,63 0 0 0 321,978 4-1 0

4 0,572 E-SERV1-1 Combination Max 0 46,938 0 0 0 370,3551 4-1 0,572

4 0 E-SERV1-1 Combination Min 0 -149,261 0 0 0 36,611 4-1 0

4 0,572 E-SERV1-1 Combination Min 0 -118,055 0 0 0 34,3204 4-1 0,572

4 0 E-SERV1-2 Combination Max 0 24,728 0 0 0 340,6868 4-1 0

4 0,572 E-SERV1-2 Combination Max 0 53,552 0 0 0 400,3318 4-1 0,572

4 0 E-SERV1-2 Combination Min 0 -162,349 0 0 0 39,9462 4-1 0

4 0,572 E-SERV1-2 Combination Min 0 -132,899 0 0 0 38,7674 4-1 0,572

4 0 E-RESIST1-1 Combination Max 0 75,999 0 0 0 677,8392 4-1 0

4 0,572 E-RESIST1-1 Combination Max 0 124,203 0 0 0 778,823 4-1 0,572

4 0 E-RESIST1-1 Combination Min 0 -321,751 0 0 0 13,6474 4-1 0

4 0,572 E-RESIST1-1 Combination Min 0 -259,82 0 0 0 -3,2978 4-1 0,572

4 0 E-RESIST1-2 Combination Max 0 83,208 0 0 0 721,384 4-1 0

4 0,572 E-RESIST1-2 Combination Max 0 139,596 0 0 0 848,5937 4-1 0,572

4 0 E-RESIST1-2 Combination Min 0 -352,213 0 0 0 21,4103 4-1 0

4 0,572 E-RESIST1-2 Combination Min 0 -294,368 0 0 0 7,0527 4-1 0,572

5 0 LINEA LinStatic 0 -7,618 0 0 0 42,3749 5-1 0

5 0,572 LINEA LinStatic 0 -2,167 0 0 0 45,1734 5-1 0,572

5 0 HL93 + LinMoving Max 0 64,645 0 0 0 271,8658 5-1 0

5 0,572 HL93 + LinMoving Max 0 76,402 0 0 0 286,8556 5-1 0,572



3 0 LINEA LinStatic 0 -18,52 0 0 0 27,4236 3-1 0

3 0,572 LINEA LinStatic 0 -13,069 0 0 0 36,4582 3-1 0,572

3 0 HL93 + LinMoving Max 0 38,476 0 0 0 181,2752 3-1 0

3 0,572 HL93 + LinMoving Max 0 52,007 0 0 0 237,2403 3-1 0,572

3 0 HL93 + LinMoving Min 0 -138,335 0 0 0 -32,0845 3-1 0

3 0,572 HL93 + LinMoving Min 0 -118,885 0 0 0 -48,1267 3-1 0,572

3 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 190,7537 3-1 0

3 0,572 TAMDEM + LinMoving Max 0 35,07 0 0 0 255,9492 3-1 0,572

3 0 TAMDEM + LinMoving Min 0 -149,219 0 0 0 -29,861 3-1 0

3 0,572 TAMDEM + LinMoving Min 0 -131,973 0 0 0 -44,7914 3-1 0,572

3 0 HL93 - LinMoving Max 0 25,241 0 0 0 166,8379 3-1 0

3 0,572 HL93 - LinMoving Max 0 33,923 0 0 0 218,9555 3-1 0,572

3 0 HL93 - LinMoving Min 0 -127,671 0 0 0 -28,876 3-1 0

3 0,572 HL93 - LinMoving Min 0 -109,974 0 0 0 -43,314 3-1 0,572

3 0 TAMDEM - LinMoving Max 0 39,896 0 0 0 171,8329 3-1 0

3 0,572 TAMDEM - LinMoving Max 0 55,104 0 0 0 230,5616 3-1 0,572

3 0 TAMDEM - LinMoving Min 0 -134,418 0 0 0 -26,8991 3-1 0

3 0,572 TAMDEM - LinMoving Min 0 -118,882 0 0 0 -40,3486 3-1 0,572

3 0 SERV1-1 H+ Combination Max 0 -4,57 0 0 0 245,0141 3-1 0

3 0,572 SERV1-1 H+ Combination Max 0 21,63 0 0 0 321,978 3-1 0,572

3 0 SERV1-1 H+ Combination Min 0 -181,381 0 0 0 31,6544 3-1 0

3 0,572 SERV1-1 H+ Combination Min 0 -149,261 0 0 0 36,611 3-1 0,572

3 0 SERV1-2 T+ Combination Max 0 -16,944 0 0 0 254,4926 3-1 0

3 0,572 SERV1-2 T+ Combination Max 0 4,693 0 0 0 340,6868 3-1 0,572

3 0 SERV1-2 T+ Combination Min 0 -192,265 0 0 0 33,8779 3-1 0

3 0,572 SERV1-2 T+ Combination Min 0 -162,349 0 0 0 39,9462 3-1 0,572

3 0 RESIST1-2 T+ Combination Max 0 -3,082 0 0 0 538,5013 3-1 0

3 0,572 RESIST1-2 T+ Combination Max 0 36,578 0 0 0 721,384 3-1 0,572

3 0 RESIST1-2 T+ Combination Min 0 -411,143 0 0 0 25,0207 3-1 0

3 0,572 RESIST1-2 T+ Combination Min 0 -352,213 0 0 0 21,4103 3-1 0,572

3 0 SERV1-1 H- Combination Max 0 -17,805 0 0 0 230,5768 3-1 0

3 0,572 SERV1-1 H- Combination Max 0 3,547 0 0 0 303,6932 3-1 0,572

3 0 SERV1-1 H- Combination Min 0 -170,717 0 0 0 34,8629 3-1 0

3 0,572 SERV1-1 H- Combination Min 0 -140,35 0 0 0 41,4236 3-1 0,572

3 0 SERV1-2  T- Combination Max 0 -3,15 0 0 0 235,5718 3-1 0

3 0,572 SERV1-2  T- Combination Max 0 24,728 0 0 0 315,2993 3-1 0,572

3 0 SERV1-2  T- Combination Min 0 -177,464 0 0 0 36,8399 3-1 0

3 0,572 SERV1-2  T- Combination Min 0 -149,259 0 0 0 44,3891 3-1 0,572

3 0 RESIST 1-1 H+ Combination Max 0 25,717 0 0 0 516,44 3-1 0

3 0,572 RESIST 1-1 H+ Combination Max 0 75,999 0 0 0 677,8392 3-1 0,572

3 0 RESIST 1-1 H+ Combination Min 0 -385,81 0 0 0 19,8455 3-1 0

3 0,572 RESIST 1-1 H+ Combination Min 0 -321,751 0 0 0 13,6474 3-1 0,572

3 0 RESIST1-1 H- Combination Max 0 -5,086 0 0 0 482,8374 3-1 0

3 0,572 RESIST1-1 H- Combination Max 0 33,909 0 0 0 635,2813 3-1 0,572

3 0 RESIST1-1 H- Combination Min 0 -360,99 0 0 0 27,3131 3-1 0

3 0,572 RESIST1-1 H- Combination Min 0 -301,01 0 0 0 24,8489 3-1 0,572

3 0 RESIST1-2 T- Combination Max 0 29,023 0 0 0 494,463 3-1 0

3 0,572 RESIST1-2 T- Combination Max 0 83,208 0 0 0 662,2944 3-1 0,572

3 0 RESIST1-2 T- Combination Min 0 -376,694 0 0 0 31,9145 3-1 0

3 0,572 RESIST1-2 T- Combination Min 0 -321,745 0 0 0 31,751 3-1 0,572

3 0 E-SERV1-1 Combination Max 0 -4,57 0 0 0 245,0141 3-1 0

3 0,572 E-SERV1-1 Combination Max 0 21,63 0 0 0 321,978 3-1 0,572

3 0 E-SERV1-1 Combination Min 0 -181,381 0 0 0 31,6544 3-1 0

3 0,572 E-SERV1-1 Combination Min 0 -149,261 0 0 0 36,611 3-1 0,572

3 0 E-SERV1-2 Combination Max 0 -3,15 0 0 0 254,4926 3-1 0

3 0,572 E-SERV1-2 Combination Max 0 24,728 0 0 0 340,6868 3-1 0,572

3 0 E-SERV1-2 Combination Min 0 -192,265 0 0 0 33,8779 3-1 0

3 0,572 E-SERV1-2 Combination Min 0 -162,349 0 0 0 39,9462 3-1 0,572

3 0 E-RESIST1-1 Combination Max 0 25,717 0 0 0 516,44 3-1 0

3 0,572 E-RESIST1-1 Combination Max 0 75,999 0 0 0 677,8392 3-1 0,572

3 0 E-RESIST1-1 Combination Min 0 -385,81 0 0 0 19,8455 3-1 0

3 0,572 E-RESIST1-1 Combination Min 0 -321,751 0 0 0 13,6474 3-1 0,572

3 0 E-RESIST1-2 Combination Max 0 29,023 0 0 0 538,5013 3-1 0

3 0,572 E-RESIST1-2 Combination Max 0 83,208 0 0 0 721,384 3-1 0,572

3 0 E-RESIST1-2 Combination Min 0 -411,143 0 0 0 25,0207 3-1 0

3 0,572 E-RESIST1-2 Combination Min 0 -352,213 0 0 0 21,4103 3-1 0,572

4 0 LINEA LinStatic 0 -13,069 0 0 0 36,4582 4-1 0

4 0,572 LINEA LinStatic 0 -7,618 0 0 0 42,3749 4-1 0,572



1 0 E-RESIST1-2 Combination Min 0 -573,438 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-2 Combination Min 0 -470,944 0 0 0 17,8839 1-1 0,572

2 0 LINEA LinStatic 0 -23,972 0 0 0 15,2708 2-1 0

2 0,572 LINEA LinStatic 0 -18,52 0 0 0 27,4236 2-1 0,572

2 0 HL93 + LinMoving Max 0 28,046 0 0 0 102,5358 2-1 0

2 0,572 HL93 + LinMoving Max 0 38,476 0 0 0 181,2752 2-1 0,572

2 0 HL93 + LinMoving Min 0 -158,582 0 0 0 -16,0422 2-1 0

2 0,572 HL93 + LinMoving Min 0 -138,335 0 0 0 -32,0845 2-1 0,572

2 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 105,5616 2-1 0

2 0,572 TAMDEM + LinMoving Max 0 26,102 0 0 0 190,7537 2-1 0,572

2 0 TAMDEM + LinMoving Min 0 -166,84 0 0 0 -14,9305 2-1 0

2 0,572 TAMDEM + LinMoving Min 0 -149,219 0 0 0 -29,861 2-1 0,572

2 0 HL93 - LinMoving Max 0 25,241 0 0 0 94,18 2-1 0

2 0,572 HL93 - LinMoving Max 0 25,241 0 0 0 166,8379 2-1 0,572

2 0 HL93 - LinMoving Min 0 -145,949 0 0 0 -14,438 2-1 0

2 0,572 HL93 - LinMoving Min 0 -127,671 0 0 0 -28,876 2-1 0,572

2 0 TAMDEM - LinMoving Max 0 31,718 0 0 0 95,0909 2-1 0

2 0,572 TAMDEM - LinMoving Max 0 39,896 0 0 0 171,8329 2-1 0,572

2 0 TAMDEM - LinMoving Min 0 -150,291 0 0 0 -13,4495 2-1 0

2 0,572 TAMDEM - LinMoving Min 0 -134,418 0 0 0 -26,8991 2-1 0,572

2 0 SERV1-1 H+ Combination Max 0 -27,67 0 0 0 138,0288 2-1 0

2 0,572 SERV1-1 H+ Combination Max 0 -4,57 0 0 0 245,0141 2-1 0,572

2 0 SERV1-1 H+ Combination Min 0 -214,298 0 0 0 19,4508 2-1 0

2 0,572 SERV1-1 H+ Combination Min 0 -181,381 0 0 0 31,6544 2-1 0,572

2 0 SERV1-2 T+ Combination Max 0 -29,614 0 0 0 141,0546 2-1 0

2 0,572 SERV1-2 T+ Combination Max 0 -16,944 0 0 0 254,4926 2-1 0,572

2 0 SERV1-2 T+ Combination Min 0 -222,556 0 0 0 20,5625 2-1 0

2 0,572 SERV1-2 T+ Combination Min 0 -192,265 0 0 0 33,8779 2-1 0,572

2 0 RESIST1-2 T+ Combination Max 0 -21,871 0 0 0 298,3292 2-1 0

2 0,572 RESIST1-2 T+ Combination Max 0 -3,082 0 0 0 538,5013 2-1 0,572

2 0 RESIST1-2 T+ Combination Min 0 -470,944 0 0 0 17,8839 2-1 0

2 0,572 RESIST1-2 T+ Combination Min 0 -411,143 0 0 0 25,0207 2-1 0,572

2 0 SERV1-1 H- Combination Max 0 -30,475 0 0 0 129,673 2-1 0

2 0,572 SERV1-1 H- Combination Max 0 -17,805 0 0 0 230,5768 2-1 0,572

2 0 SERV1-1 H- Combination Min 0 -201,665 0 0 0 21,055 2-1 0

2 0,572 SERV1-1 H- Combination Min 0 -170,717 0 0 0 34,8629 2-1 0,572

2 0 SERV1-2  T- Combination Max 0 -23,998 0 0 0 130,584 2-1 0

2 0,572 SERV1-2  T- Combination Max 0 -3,15 0 0 0 235,5718 2-1 0,572

2 0 SERV1-2  T- Combination Min 0 -206,007 0 0 0 22,0435 2-1 0

2 0,572 SERV1-2  T- Combination Min 0 -177,464 0 0 0 36,8399 2-1 0,572

2 0 RESIST 1-1 H+ Combination Max 0 -17,347 0 0 0 291,2867 2-1 0

2 0,572 RESIST 1-1 H+ Combination Max 0 25,717 0 0 0 516,44 2-1 0,572

2 0 RESIST 1-1 H+ Combination Min 0 -451,723 0 0 0 15,2963 2-1 0

2 0,572 RESIST 1-1 H+ Combination Min 0 -385,81 0 0 0 19,8455 2-1 0,572

2 0 RESIST1-1 H- Combination Max 0 -23,875 0 0 0 271,8386 2-1 0

2 0,572 RESIST1-1 H- Combination Max 0 -5,086 0 0 0 482,8374 2-1 0,572

2 0 RESIST1-1 H- Combination Min 0 -422,321 0 0 0 19,0302 2-1 0

2 0,572 RESIST1-1 H- Combination Min 0 -360,99 0 0 0 27,3131 2-1 0,572

2 0 RESIST1-2 T- Combination Max 0 -8,8 0 0 0 273,9588 2-1 0

2 0,572 RESIST1-2 T- Combination Max 0 29,023 0 0 0 494,463 2-1 0,572

2 0 RESIST1-2 T- Combination Min 0 -432,427 0 0 0 21,3308 2-1 0

2 0,572 RESIST1-2 T- Combination Min 0 -376,694 0 0 0 31,9145 2-1 0,572

2 0 E-SERV1-1 Combination Max 0 -27,67 0 0 0 138,0288 2-1 0

2 0,572 E-SERV1-1 Combination Max 0 -4,57 0 0 0 245,0141 2-1 0,572

2 0 E-SERV1-1 Combination Min 0 -214,298 0 0 0 19,4508 2-1 0

2 0,572 E-SERV1-1 Combination Min 0 -181,381 0 0 0 31,6544 2-1 0,572

2 0 E-SERV1-2 Combination Max 0 -23,998 0 0 0 141,0546 2-1 0

2 0,572 E-SERV1-2 Combination Max 0 -3,15 0 0 0 254,4926 2-1 0,572

2 0 E-SERV1-2 Combination Min 0 -222,556 0 0 0 20,5625 2-1 0

2 0,572 E-SERV1-2 Combination Min 0 -192,265 0 0 0 33,8779 2-1 0,572

2 0 E-RESIST1-1 Combination Max 0 -17,347 0 0 0 291,2867 2-1 0

2 0,572 E-RESIST1-1 Combination Max 0 25,717 0 0 0 516,44 2-1 0,572

2 0 E-RESIST1-1 Combination Min 0 -451,723 0 0 0 15,2963 2-1 0

2 0,572 E-RESIST1-1 Combination Min 0 -385,81 0 0 0 19,8455 2-1 0,572

2 0 E-RESIST1-2 Combination Max 0 -8,8 0 0 0 298,3292 2-1 0

2 0,572 E-RESIST1-2 Combination Max 0 29,023 0 0 0 538,5013 2-1 0,572

2 0 E-RESIST1-2 Combination Min 0 -470,944 0 0 0 17,8839 2-1 0

2 0,572 E-RESIST1-2 Combination Min 0 -411,143 0 0 0 25,0207 2-1 0,572



TABLE:  Element Forces - Frames

Frame Station OutputCase CaseType StepType P V2 V3 T M2 M3 FrameElem ElemStation

Text m Text Text Text KN KN KN KN-m KN-m KN-m Text m

1 0 LINEA LinStatic 0 -29,423 0 0 0 -5,684E-14 1-1 0

1 0,572 LINEA LinStatic 0 -23,972 0 0 0 15,2708 1-1 0,572

1 0 HL93 + LinMoving Max 0 28,046 0 0 0 0 1-1 0

1 0,572 HL93 + LinMoving Max 0 28,046 0 0 0 102,5358 1-1 0,572

1 0 HL93 + LinMoving Min 0 -200,956 0 0 0 0 1-1 0

1 0,572 HL93 + LinMoving Min 0 -158,582 0 0 0 -16,0422 1-1 0,572

1 0 TAMDEM + LinMoving Max 0 26,102 0 0 0 0 1-1 0

1 0,572 TAMDEM + LinMoving Max 0 26,102 0 0 0 105,5616 1-1 0,572

1 0 TAMDEM + LinMoving Min 0 -202,803 0 0 0 0 1-1 0

1 0,572 TAMDEM + LinMoving Min 0 -166,84 0 0 0 -14,9305 1-1 0,572

1 0 HL93 - LinMoving Max 0 25,241 0 0 0 0 1-1 0

1 0,572 HL93 - LinMoving Max 0 25,241 0 0 0 94,18 1-1 0,572

1 0 HL93 - LinMoving Min 0 -184,786 0 0 0 0 1-1 0

1 0,572 HL93 - LinMoving Min 0 -145,949 0 0 0 -14,438 1-1 0,572

1 0 TAMDEM - LinMoving Max 0 23,513 0 0 0 0 1-1 0

1 0,572 TAMDEM - LinMoving Max 0 31,718 0 0 0 95,0909 1-1 0,572

1 0 TAMDEM - LinMoving Min 0 -182,687 0 0 0 0 1-1 0

1 0,572 TAMDEM - LinMoving Min 0 -150,291 0 0 0 -13,4495 1-1 0,572

1 0 SERV1-1 H+ Combination Max 0 -40,34 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H+ Combination Max 0 -27,67 0 0 0 138,0288 1-1 0,572

1 0 SERV1-1 H+ Combination Min 0 -269,341 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H+ Combination Min 0 -214,298 0 0 0 19,4508 1-1 0,572

1 0 SERV1-2 T+ Combination Max 0 -42,283 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2 T+ Combination Max 0 -29,614 0 0 0 141,0546 1-1 0,572

1 0 SERV1-2 T+ Combination Min 0 -271,189 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2 T+ Combination Min 0 -222,556 0 0 0 20,5625 1-1 0,572

1 0 RESIST1-2 T+ Combination Max 0 -40,66 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T+ Combination Max 0 -21,871 0 0 0 298,3292 1-1 0,572

1 0 RESIST1-2 T+ Combination Min 0 -573,438 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T+ Combination Min 0 -470,944 0 0 0 17,8839 1-1 0,572

1 0 SERV1-1 H- Combination Max 0 -43,144 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H- Combination Max 0 -30,475 0 0 0 129,673 1-1 0,572

1 0 SERV1-1 H- Combination Min 0 -253,172 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-1 H- Combination Min 0 -201,665 0 0 0 21,055 1-1 0,572

1 0 SERV1-2  T- Combination Max 0 -44,872 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2  T- Combination Max 0 -23,998 0 0 0 130,584 1-1 0,572

1 0 SERV1-2  T- Combination Min 0 -251,073 0 0 0 -1,137E-13 1-1 0

1 0,572 SERV1-2  T- Combination Min 0 -206,007 0 0 0 22,0435 1-1 0,572

1 0 RESIST 1-1 H+ Combination Max 0 -36,136 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST 1-1 H+ Combination Max 0 -17,347 0 0 0 291,2867 1-1 0,572

1 0 RESIST 1-1 H+ Combination Min 0 -569,137 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST 1-1 H+ Combination Min 0 -451,723 0 0 0 15,2963 1-1 0,572

1 0 RESIST1-1 H- Combination Max 0 -42,664 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-1 H- Combination Max 0 -23,875 0 0 0 271,8386 1-1 0,572

1 0 RESIST1-1 H- Combination Min 0 -531,503 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-1 H- Combination Min 0 -422,321 0 0 0 19,0302 1-1 0,572

1 0 RESIST1-2 T- Combination Max 0 -46,686 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T- Combination Max 0 -8,8 0 0 0 273,9588 1-1 0,572

1 0 RESIST1-2 T- Combination Min 0 -526,618 0 0 0 -1,705E-13 1-1 0

1 0,572 RESIST1-2 T- Combination Min 0 -432,427 0 0 0 21,3308 1-1 0,572

1 0 E-SERV1-1 Combination Max 0 -40,34 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-1 Combination Max 0 -27,67 0 0 0 138,0288 1-1 0,572

1 0 E-SERV1-1 Combination Min 0 -269,341 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-1 Combination Min 0 -214,298 0 0 0 19,4508 1-1 0,572

1 0 E-SERV1-2 Combination Max 0 -42,283 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-2 Combination Max 0 -23,998 0 0 0 141,0546 1-1 0,572

1 0 E-SERV1-2 Combination Min 0 -271,189 0 0 0 -1,137E-13 1-1 0

1 0,572 E-SERV1-2 Combination Min 0 -222,556 0 0 0 20,5625 1-1 0,572

1 0 E-RESIST1-1 Combination Max 0 -36,136 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-1 Combination Max 0 -17,347 0 0 0 291,2867 1-1 0,572

1 0 E-RESIST1-1 Combination Min 0 -569,137 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-1 Combination Min 0 -451,723 0 0 0 15,2963 1-1 0,572

1 0 E-RESIST1-2 Combination Max 0 -40,66 0 0 0 -1,705E-13 1-1 0

1 0,572 E-RESIST1-2 Combination Max 0 -8,8 0 0 0 298,3292 1-1 0,572

ANEXO  6B - FUERZAS EN FRANJA INTERNA



6 0 TAMDEM + LinMoving Max 0 70,666 0 0 0 329,3386 6-1 0

6 0,572 TAMDEM + LinMoving Max 0 87,968 0 0 0 339,553 6-1 0,572

6 0 TAMDEM + LinMoving Min 0 -98,97 0 0 0 -74,6524 6-1 0

6 0,572 TAMDEM + LinMoving Min 0 -83,397 0 0 0 -89,5829 6-1 0,572

6 0 HL93 - LinMoving Max 0 54,998 0 0 0 265,7986 6-1 0

6 0,572 HL93 - LinMoving Max 0 64,956 0 0 0 263,5171 6-1 0,572

6 0 HL93 - LinMoving Min 0 -76,82 0 0 0 -72,19 6-1 0

6 0,572 HL93 - LinMoving Min 0 -62,24 0 0 0 -86,628 6-1 0,572

6 0 TAMDEM - LinMoving Max 0 87,17 0 0 0 296,6715 6-1 0

6 0,572 TAMDEM - LinMoving Max 0 102,755 0 0 0 305,8728 6-1 0,572

6 0 TAMDEM - LinMoving Min 0 -89,153 0 0 0 -67,2476 6-1 0

6 0,572 TAMDEM - LinMoving Min 0 -75,125 0 0 0 -80,6972 6-1 0,572

6 0 SERV1-1 H+ Combination Max 0 71,366 0 0 0 391,8495 6-1 0

6 0,572 SERV1-1 H+ Combination Max 0 94,925 0 0 0 388,435 6-1 0,572

6 0 SERV1-1 H+ Combination Min 0 -87,882 0 0 0 24,7827 6-1 0

6 0,572 SERV1-1 H+ Combination Min 0 -58,86 0 0 0 7,9978 6-1 0,572

6 0 SERV1-2 T+ Combination Max 0 65,629 0 0 0 434,3324 6-1 0

6 0,572 SERV1-2 T+ Combination Max 0 95,601 0 0 0 443,8042 6-1 0,572

6 0 SERV1-2 T+ Combination Min 0 -104,006 0 0 0 30,3414 6-1 0

6 0,572 SERV1-2 T+ Combination Min 0 -75,764 0 0 0 14,6683 6-1 0,572

6 0 RESIST1-2 T+ Combination Max 0 157,006 0 0 0 922,2368 6-1 0

6 0,572 RESIST1-2 T+ Combination Max 0 216,064 0 0 0 944,9097 6-1 0,572

6 0 RESIST1-2 T+ Combination Min 0 -237,821 0 0 0 -18,0521 6-1 0

6 0,572 RESIST1-2 T+ Combination Min 0 -182,788 0 0 0 -53,9041 6-1 0,572

6 0 SERV1-1 H- Combination Max 0 49,962 0 0 0 370,7924 6-1 0

6 0,572 SERV1-1 H- Combination Max 0 72,59 0 0 0 367,7683 6-1 0,572

6 0 SERV1-1 H- Combination Min 0 -81,856 0 0 0 32,8038 6-1 0

6 0,572 SERV1-1 H- Combination Min 0 -54,607 0 0 0 17,6232 6-1 0,572

6 0 SERV1-2  T- Combination Max 0 82,133 0 0 0 401,6653 6-1 0

6 0,572 SERV1-2  T- Combination Max 0 110,388 0 0 0 410,124 6-1 0,572

6 0 SERV1-2  T- Combination Min 0 -94,19 0 0 0 37,7462 6-1 0

6 0,572 SERV1-2  T- Combination Min 0 -67,492 0 0 0 23,5541 6-1 0,572

6 0 RESIST 1-1 H+ Combination Max 0 170,357 0 0 0 823,3579 6-1 0

6 0,572 RESIST 1-1 H+ Combination Max 0 214,491 0 0 0 816,0379 6-1 0,572

6 0 RESIST 1-1 H+ Combination Min 0 -200,292 0 0 0 -30,9901 6-1 0

6 0,572 RESIST 1-1 H+ Combination Min 0 -143,444 0 0 0 -69,4297 6-1 0,572

6 0 RESIST1-1 H- Combination Max 0 120,539 0 0 0 774,3476 6-1 0

6 0,572 RESIST1-1 H- Combination Max 0 162,506 0 0 0 767,9362 6-1 0,572

6 0 RESIST1-1 H- Combination Min 0 -186,267 0 0 0 -12,321 6-1 0

6 0,572 RESIST1-1 H- Combination Min 0 -133,545 0 0 0 -47,0267 6-1 0,572

6 0 RESIST1-2 T- Combination Max 0 195,419 0 0 0 846,2042 6-1 0

6 0,572 RESIST1-2 T- Combination Max 0 250,483 0 0 0 866,519 6-1 0,572

6 0 RESIST1-2 T- Combination Min 0 -214,973 0 0 0 -0,8175 6-1 0

6 0,572 RESIST1-2 T- Combination Min 0 -163,534 0 0 0 -33,2225 6-1 0,572

6 0 E-SERV1-1 Combination Max 0 71,366 0 0 0 391,8495 6-1 0

6 0,572 E-SERV1-1 Combination Max 0 94,925 0 0 0 388,435 6-1 0,572

6 0 E-SERV1-1 Combination Min 0 -87,882 0 0 0 24,7827 6-1 0

6 0,572 E-SERV1-1 Combination Min 0 -58,86 0 0 0 7,9978 6-1 0,572

6 0 E-SERV1-2 Combination Max 0 82,133 0 0 0 434,3324 6-1 0

6 0,572 E-SERV1-2 Combination Max 0 110,388 0 0 0 443,8042 6-1 0,572

6 0 E-SERV1-2 Combination Min 0 -104,006 0 0 0 30,3414 6-1 0

6 0,572 E-SERV1-2 Combination Min 0 -75,764 0 0 0 14,6683 6-1 0,572

6 0 E-RESIST1-1 Combination Max 0 170,357 0 0 0 823,3579 6-1 0

6 0,572 E-RESIST1-1 Combination Max 0 214,491 0 0 0 816,0379 6-1 0,572

6 0 E-RESIST1-1 Combination Min 0 -200,292 0 0 0 -30,9901 6-1 0

6 0,572 E-RESIST1-1 Combination Min 0 -143,444 0 0 0 -69,4297 6-1 0,572

6 0 E-RESIST1-2 Combination Max 0 195,419 0 0 0 922,2368 6-1 0

6 0,572 E-RESIST1-2 Combination Max 0 250,483 0 0 0 944,9097 6-1 0,572

6 0 E-RESIST1-2 Combination Min 0 -237,821 0 0 0 -18,0521 6-1 0

6 0,572 E-RESIST1-2 Combination Min 0 -182,788 0 0 0 -53,9041 6-1 0,572

7 0 LINEA LinStatic 0 3,284 0 0 0 44,8539 7-1 0

7 0,572 LINEA LinStatic 0 8,735 0 0 0 41,4163 7-1 0,572

7 0 HL93 + LinMoving Max 0 87,291 0 0 0 284,1838 7-1 0

7 0,572 HL93 + LinMoving Max 0 97,745 0 0 0 266,0974 7-1 0,572

7 0 HL93 + LinMoving Min 0 -66,493 0 0 0 -96,2534 7-1 0

7 0,572 HL93 + LinMoving Min 0 -53,789 0 0 0 -112,2956 7-1 0,572

7 0 TAMDEM + LinMoving Max 0 87,968 0 0 0 339,553 7-1 0

7 0,572 TAMDEM + LinMoving Max 0 104,815 0 0 0 334,244 7-1 0,572



7 0 TAMDEM + LinMoving Min 0 -83,397 0 0 0 -89,5829 7-1 0

7 0,572 TAMDEM + LinMoving Min 0 -68,567 0 0 0 -104,5133 7-1 0,572

7 0 HL93 - LinMoving Max 0 64,956 0 0 0 263,5171 7-1 0

7 0,572 HL93 - LinMoving Max 0 74,475 0 0 0 249,0819 7-1 0,572

7 0 HL93 - LinMoving Min 0 -62,24 0 0 0 -86,628 7-1 0

7 0,572 HL93 - LinMoving Min 0 -52,064 0 0 0 -101,0661 7-1 0,572

7 0 TAMDEM - LinMoving Max 0 102,755 0 0 0 305,8728 7-1 0

7 0,572 TAMDEM - LinMoving Max 0 117,932 0 0 0 301,0904 7-1 0,572

7 0 TAMDEM - LinMoving Min 0 -75,125 0 0 0 -80,6972 7-1 0

7 0,572 TAMDEM - LinMoving Min 0 -61,766 0 0 0 -94,1467 7-1 0,572

7 0 SERV1-1 H+ Combination Max 0 94,925 0 0 0 388,435 7-1 0

7 0,572 SERV1-1 H+ Combination Max 0 118,048 0 0 0 362,3589 7-1 0,572

7 0 SERV1-1 H+ Combination Min 0 -58,86 0 0 0 7,9978 7-1 0

7 0,572 SERV1-1 H+ Combination Min 0 -33,486 0 0 0 -16,0342 7-1 0,572

7 0 SERV1-2 T+ Combination Max 0 95,601 0 0 0 443,8042 7-1 0

7 0,572 SERV1-2 T+ Combination Max 0 125,118 0 0 0 430,5055 7-1 0,572

7 0 SERV1-2 T+ Combination Min 0 -75,764 0 0 0 14,6683 7-1 0

7 0,572 SERV1-2 T+ Combination Min 0 -48,264 0 0 0 -8,2519 7-1 0,572

7 0 RESIST1-2 T+ Combination Max 0 216,064 0 0 0 944,9097 7-1 0

7 0,572 RESIST1-2 T+ Combination Max 0 274,066 0 0 0 920,7046 7-1 0,572

7 0 RESIST1-2 T+ Combination Min 0 -182,788 0 0 0 -53,9041 7-1 0

7 0,572 RESIST1-2 T+ Combination Min 0 -129,482 0 0 0 -100,5032 7-1 0,572

7 0 SERV1-1 H- Combination Max 0 72,59 0 0 0 367,7683 7-1 0

7 0,572 SERV1-1 H- Combination Max 0 94,778 0 0 0 345,3434 7-1 0,572

7 0 SERV1-1 H- Combination Min 0 -54,607 0 0 0 17,6232 7-1 0

7 0,572 SERV1-1 H- Combination Min 0 -31,761 0 0 0 -4,8046 7-1 0,572

7 0 SERV1-2  T- Combination Max 0 110,388 0 0 0 410,124 7-1 0

7 0,572 SERV1-2  T- Combination Max 0 138,235 0 0 0 397,3518 7-1 0,572

7 0 SERV1-2  T- Combination Min 0 -67,492 0 0 0 23,5541 7-1 0

7 0,572 SERV1-2  T- Combination Min 0 -41,463 0 0 0 2,1148 7-1 0,572

7 0 RESIST 1-1 H+ Combination Max 0 214,491 0 0 0 816,0379 7-1 0

7 0,572 RESIST 1-1 H+ Combination Max 0 257,61 0 0 0 762,0933 7-1 0,572

7 0 RESIST 1-1 H+ Combination Min 0 -143,444 0 0 0 -69,4297 7-1 0

7 0,572 RESIST 1-1 H+ Combination Min 0 -95,084 0 0 0 -118,6164 7-1 0,572

7 0 RESIST1-1 H- Combination Max 0 162,506 0 0 0 767,9362 7-1 0

7 0,572 RESIST1-1 H- Combination Max 0 203,448 0 0 0 722,4897 7-1 0,572

7 0 RESIST1-1 H- Combination Min 0 -133,545 0 0 0 -47,0267 7-1 0

7 0,572 RESIST1-1 H- Combination Min 0 -91,072 0 0 0 -92,4796 7-1 0,572

7 0 RESIST1-2 T- Combination Max 0 250,483 0 0 0 866,519 7-1 0

7 0,572 RESIST1-2 T- Combination Max 0 304,595 0 0 0 843,5395 7-1 0,572

7 0 RESIST1-2 T- Combination Min 0 -163,534 0 0 0 -33,2225 7-1 0

7 0,572 RESIST1-2 T- Combination Min 0 -113,652 0 0 0 -76,3748 7-1 0,572

7 0 E-SERV1-1 Combination Max 0 94,925 0 0 0 388,435 7-1 0

7 0,572 E-SERV1-1 Combination Max 0 118,048 0 0 0 362,3589 7-1 0,572

7 0 E-SERV1-1 Combination Min 0 -58,86 0 0 0 7,9978 7-1 0

7 0,572 E-SERV1-1 Combination Min 0 -33,486 0 0 0 -16,0342 7-1 0,572

7 0 E-SERV1-2 Combination Max 0 110,388 0 0 0 443,8042 7-1 0

7 0,572 E-SERV1-2 Combination Max 0 138,235 0 0 0 430,5055 7-1 0,572

7 0 E-SERV1-2 Combination Min 0 -75,764 0 0 0 14,6683 7-1 0

7 0,572 E-SERV1-2 Combination Min 0 -48,264 0 0 0 -8,2519 7-1 0,572

7 0 E-RESIST1-1 Combination Max 0 214,491 0 0 0 816,0379 7-1 0

7 0,572 E-RESIST1-1 Combination Max 0 257,61 0 0 0 762,0933 7-1 0,572

7 0 E-RESIST1-1 Combination Min 0 -143,444 0 0 0 -69,4297 7-1 0

7 0,572 E-RESIST1-1 Combination Min 0 -95,084 0 0 0 -118,6164 7-1 0,572

7 0 E-RESIST1-2 Combination Max 0 250,483 0 0 0 944,9097 7-1 0

7 0,572 E-RESIST1-2 Combination Max 0 304,595 0 0 0 920,7046 7-1 0,572

7 0 E-RESIST1-2 Combination Min 0 -182,788 0 0 0 -53,9041 7-1 0

7 0,572 E-RESIST1-2 Combination Min 0 -129,482 0 0 0 -100,5032 7-1 0,572

8 0 LINEA LinStatic 0 8,735 0 0 0 41,4163 8-1 0

8 0,572 LINEA LinStatic 0 14,186 0 0 0 34,8607 8-1 0,572

8 0 HL93 + LinMoving Max 0 97,745 0 0 0 266,0974 8-1 0

8 0,572 HL93 + LinMoving Max 0 107,785 0 0 0 259,4196 8-1 0,572

8 0 HL93 + LinMoving Min 0 -53,789 0 0 0 -112,2956 8-1 0

8 0,572 HL93 + LinMoving Min 0 -44,22 0 0 0 -128,3378 8-1 0,572

8 0 TAMDEM + LinMoving Max 0 104,815 0 0 0 334,244 8-1 0

8 0,572 TAMDEM + LinMoving Max 0 121,117 0 0 0 326,7905 8-1 0,572

8 0 TAMDEM + LinMoving Min 0 -68,567 0 0 0 -104,5133 8-1 0

8 0,572 TAMDEM + LinMoving Min 0 -54,571 0 0 0 -119,4438 8-1 0,572



8 0 HL93 - LinMoving Max 0 74,475 0 0 0 249,0819 8-1 0

8 0,572 HL93 - LinMoving Max 0 85,656 0 0 0 250,2016 8-1 0,572

8 0 HL93 - LinMoving Min 0 -52,064 0 0 0 -101,0661 8-1 0

8 0,572 HL93 - LinMoving Min 0 -42,994 0 0 0 -115,5041 8-1 0,572

8 0 TAMDEM - LinMoving Max 0 117,932 0 0 0 301,0904 8-1 0

8 0,572 TAMDEM - LinMoving Max 0 132,593 0 0 0 294,3762 8-1 0,572

8 0 TAMDEM - LinMoving Min 0 -61,766 0 0 0 -94,1467 8-1 0

8 0,572 TAMDEM - LinMoving Min 0 -49,158 0 0 0 -107,5962 8-1 0,572

8 0 SERV1-1 H+ Combination Max 0 118,048 0 0 0 362,3589 8-1 0

8 0,572 SERV1-1 H+ Combination Max 0 140,758 0 0 0 340,4442 8-1 0,572

8 0 SERV1-1 H+ Combination Min 0 -33,486 0 0 0 -16,0342 8-1 0

8 0,572 SERV1-1 H+ Combination Min 0 -11,247 0 0 0 -47,3132 8-1 0,572

8 0 SERV1-2 T+ Combination Max 0 125,118 0 0 0 430,5055 8-1 0

8 0,572 SERV1-2 T+ Combination Max 0 154,09 0 0 0 407,8151 8-1 0,572

8 0 SERV1-2 T+ Combination Min 0 -48,264 0 0 0 -8,2519 8-1 0

8 0,572 SERV1-2 T+ Combination Min 0 -21,598 0 0 0 -38,4192 8-1 0,572

8 0 RESIST1-2 T+ Combination Max 0 274,066 0 0 0 920,7046 8-1 0

8 0,572 RESIST1-2 T+ Combination Max 0 330,798 0 0 0 880,761 8-1 0,572

8 0 RESIST1-2 T+ Combination Min 0 -129,482 0 0 0 -100,5032 8-1 0

8 0,572 RESIST1-2 T+ Combination Min 0 -78,117 0 0 0 -157,8495 8-1 0,572

8 0 SERV1-1 H- Combination Max 0 94,778 0 0 0 345,3434 8-1 0

8 0,572 SERV1-1 H- Combination Max 0 118,629 0 0 0 331,2262 8-1 0,572

8 0 SERV1-1 H- Combination Min 0 -31,761 0 0 0 -4,8046 8-1 0

8 0,572 SERV1-1 H- Combination Min 0 -10,021 0 0 0 -34,4795 8-1 0,572

8 0 SERV1-2  T- Combination Max 0 138,235 0 0 0 397,3518 8-1 0

8 0,572 SERV1-2  T- Combination Max 0 165,566 0 0 0 375,4008 8-1 0,572

8 0 SERV1-2  T- Combination Min 0 -41,463 0 0 0 2,1148 8-1 0

8 0,572 SERV1-2  T- Combination Min 0 -16,185 0 0 0 -26,5716 8-1 0,572

8 0 RESIST 1-1 H+ Combination Max 0 257,61 0 0 0 762,0933 8-1 0

8 0,572 RESIST 1-1 H+ Combination Max 0 299,768 0 0 0 723,9551 8-1 0,572

8 0 RESIST 1-1 H+ Combination Min 0 -95,084 0 0 0 -118,6164 8-1 0

8 0,572 RESIST 1-1 H+ Combination Min 0 -54,024 0 0 0 -178,5503 8-1 0,572

8 0 RESIST1-1 H- Combination Max 0 203,448 0 0 0 722,4897 8-1 0

8 0,572 RESIST1-1 H- Combination Max 0 248,262 0 0 0 702,5003 8-1 0,572

8 0 RESIST1-1 H- Combination Min 0 -91,072 0 0 0 -92,4796 8-1 0

8 0,572 RESIST1-1 H- Combination Min 0 -51,17 0 0 0 -148,6797 8-1 0,572

8 0 RESIST1-2 T- Combination Max 0 304,595 0 0 0 843,5395 8-1 0

8 0,572 RESIST1-2 T- Combination Max 0 357,507 0 0 0 805,3167 8-1 0,572

8 0 RESIST1-2 T- Combination Min 0 -113,652 0 0 0 -76,3748 8-1 0

8 0,572 RESIST1-2 T- Combination Min 0 -65,518 0 0 0 -130,2741 8-1 0,572

8 0 E-SERV1-1 Combination Max 0 118,048 0 0 0 362,3589 8-1 0

8 0,572 E-SERV1-1 Combination Max 0 140,758 0 0 0 340,4442 8-1 0,572

8 0 E-SERV1-1 Combination Min 0 -33,486 0 0 0 -16,0342 8-1 0

8 0,572 E-SERV1-1 Combination Min 0 -11,247 0 0 0 -47,3132 8-1 0,572

8 0 E-SERV1-2 Combination Max 0 138,235 0 0 0 430,5055 8-1 0

8 0,572 E-SERV1-2 Combination Max 0 165,566 0 0 0 407,8151 8-1 0,572

8 0 E-SERV1-2 Combination Min 0 -48,264 0 0 0 -8,2519 8-1 0

8 0,572 E-SERV1-2 Combination Min 0 -21,598 0 0 0 -38,4192 8-1 0,572

8 0 E-RESIST1-1 Combination Max 0 257,61 0 0 0 762,0933 8-1 0

8 0,572 E-RESIST1-1 Combination Max 0 299,768 0 0 0 723,9551 8-1 0,572

8 0 E-RESIST1-1 Combination Min 0 -95,084 0 0 0 -118,6164 8-1 0

8 0,572 E-RESIST1-1 Combination Min 0 -54,024 0 0 0 -178,5503 8-1 0,572

8 0 E-RESIST1-2 Combination Max 0 304,595 0 0 0 920,7046 8-1 0

8 0,572 E-RESIST1-2 Combination Max 0 357,507 0 0 0 880,761 8-1 0,572

8 0 E-RESIST1-2 Combination Min 0 -129,482 0 0 0 -100,5032 8-1 0

8 0,572 E-RESIST1-2 Combination Min 0 -78,117 0 0 0 -157,8495 8-1 0,572

9 0 LINEA LinStatic 0 14,186 0 0 0 34,8607 9-1 0

9 0,572 LINEA LinStatic 0 19,638 0 0 0 25,187 9-1 0,572

9 0 HL93 + LinMoving Max 0 107,785 0 0 0 259,4196 9-1 0

9 0,572 HL93 + LinMoving Max 0 119,412 0 0 0 259,0959 9-1 0,572

9 0 HL93 + LinMoving Min 0 -44,22 0 0 0 -128,3378 9-1 0

9 0,572 HL93 + LinMoving Min 0 -35,181 0 0 0 -144,3801 9-1 0,572

9 0 TAMDEM + LinMoving Max 0 121,117 0 0 0 326,7905 9-1 0

9 0,572 TAMDEM + LinMoving Max 0 136,781 0 0 0 303,9714 9-1 0,572

9 0 TAMDEM + LinMoving Min 0 -54,571 0 0 0 -119,4438 9-1 0

9 0,572 TAMDEM + LinMoving Min 0 -41,501 0 0 0 -134,3743 9-1 0,572

9 0 HL93 - LinMoving Max 0 85,656 0 0 0 250,2016 9-1 0

9 0,572 HL93 - LinMoving Max 0 105,342 0 0 0 249,6382 9-1 0,572



9 0 HL93 - LinMoving Min 0 -42,994 0 0 0 -115,5041 9-1 0

9 0,572 HL93 - LinMoving Min 0 -34,881 0 0 0 -129,9421 9-1 0,572

9 0 TAMDEM - LinMoving Max 0 132,593 0 0 0 294,3762 9-1 0

9 0,572 TAMDEM - LinMoving Max 0 146,148 0 0 0 273,8205 9-1 0,572

9 0 TAMDEM - LinMoving Min 0 -49,158 0 0 0 -107,5962 9-1 0

9 0,572 TAMDEM - LinMoving Min 0 -37,593 0 0 0 -121,0457 9-1 0,572

9 0 SERV1-1 H+ Combination Max 0 140,758 0 0 0 340,4442 9-1 0

9 0,572 SERV1-1 H+ Combination Max 0 165,055 0 0 0 317,6365 9-1 0,572

9 0 SERV1-1 H+ Combination Min 0 -11,247 0 0 0 -47,3132 9-1 0

9 0,572 SERV1-1 H+ Combination Min 0 10,461 0 0 0 -85,8395 9-1 0,572

9 0 SERV1-2 T+ Combination Max 0 154,09 0 0 0 407,8151 9-1 0

9 0,572 SERV1-2 T+ Combination Max 0 182,424 0 0 0 362,512 9-1 0,572

9 0 SERV1-2 T+ Combination Min 0 -21,598 0 0 0 -38,4192 9-1 0

9 0,572 SERV1-2 T+ Combination Min 0 4,142 0 0 0 -75,8337 9-1 0,572

9 0 RESIST1-2 T+ Combination Max 0 330,798 0 0 0 880,761 9-1 0

9 0,572 RESIST1-2 T+ Combination Max 0 386,044 0 0 0 794,3067 9-1 0,572

9 0 RESIST1-2 T+ Combination Min 0 -78,117 0 0 0 -157,8495 9-1 0

9 0,572 RESIST1-2 T+ Combination Min 0 -28,908 0 0 0 -225,943 9-1 0,572

9 0 SERV1-1 H- Combination Max 0 118,629 0 0 0 331,2262 9-1 0

9 0,572 SERV1-1 H- Combination Max 0 150,984 0 0 0 308,1788 9-1 0,572

9 0 SERV1-1 H- Combination Min 0 -10,021 0 0 0 -34,4795 9-1 0

9 0,572 SERV1-1 H- Combination Min 0 10,762 0 0 0 -71,4015 9-1 0,572

9 0 SERV1-2  T- Combination Max 0 165,566 0 0 0 375,4008 9-1 0

9 0,572 SERV1-2  T- Combination Max 0 191,791 0 0 0 332,3611 9-1 0,572

9 0 SERV1-2  T- Combination Min 0 -16,185 0 0 0 -26,5716 9-1 0

9 0,572 SERV1-2  T- Combination Min 0 8,049 0 0 0 -62,5051 9-1 0,572

9 0 RESIST 1-1 H+ Combination Max 0 299,768 0 0 0 723,9551 9-1 0

9 0,572 RESIST 1-1 H+ Combination Max 0 345,619 0 0 0 689,8589 9-1 0,572

9 0 RESIST 1-1 H+ Combination Min 0 -54,024 0 0 0 -178,5503 9-1 0

9 0,572 RESIST 1-1 H+ Combination Min 0 -14,199 0 0 0 -249,2314 9-1 0,572

9 0 RESIST1-1 H- Combination Max 0 248,262 0 0 0 702,5003 9-1 0

9 0,572 RESIST1-1 H- Combination Max 0 312,869 0 0 0 667,8461 9-1 0,572

9 0 RESIST1-1 H- Combination Min 0 -51,17 0 0 0 -148,6797 9-1 0

9 0,572 RESIST1-1 H- Combination Min 0 -13,499 0 0 0 -215,627 9-1 0,572

9 0 RESIST1-2 T- Combination Max 0 357,507 0 0 0 805,3167 9-1 0

9 0,572 RESIST1-2 T- Combination Max 0 407,846 0 0 0 724,1304 9-1 0,572

9 0 RESIST1-2 T- Combination Min 0 -65,518 0 0 0 -130,2741 9-1 0

9 0,572 RESIST1-2 T- Combination Min 0 -19,813 0 0 0 -194,9207 9-1 0,572

9 0 E-SERV1-1 Combination Max 0 140,758 0 0 0 340,4442 9-1 0

9 0,572 E-SERV1-1 Combination Max 0 165,055 0 0 0 317,6365 9-1 0,572

9 0 E-SERV1-1 Combination Min 0 -11,247 0 0 0 -47,3132 9-1 0

9 0,572 E-SERV1-1 Combination Min 0 10,461 0 0 0 -85,8395 9-1 0,572

9 0 E-SERV1-2 Combination Max 0 165,566 0 0 0 407,8151 9-1 0

9 0,572 E-SERV1-2 Combination Max 0 191,791 0 0 0 362,512 9-1 0,572

9 0 E-SERV1-2 Combination Min 0 -21,598 0 0 0 -38,4192 9-1 0

9 0,572 E-SERV1-2 Combination Min 0 4,142 0 0 0 -75,8337 9-1 0,572

9 0 E-RESIST1-1 Combination Max 0 299,768 0 0 0 723,9551 9-1 0

9 0,572 E-RESIST1-1 Combination Max 0 345,619 0 0 0 689,8589 9-1 0,572

9 0 E-RESIST1-1 Combination Min 0 -54,024 0 0 0 -178,5503 9-1 0

9 0,572 E-RESIST1-1 Combination Min 0 -14,199 0 0 0 -249,2314 9-1 0,572

9 0 E-RESIST1-2 Combination Max 0 357,507 0 0 0 880,761 9-1 0

9 0,572 E-RESIST1-2 Combination Max 0 407,846 0 0 0 794,3067 9-1 0,572

9 0 E-RESIST1-2 Combination Min 0 -78,117 0 0 0 -157,8495 9-1 0

9 0,572 E-RESIST1-2 Combination Min 0 -28,908 0 0 0 -225,943 9-1 0,572

10 0 LINEA LinStatic 0 19,638 0 0 0 25,187 10-1 0

10 0,572 LINEA LinStatic 0 25,089 0 0 0 12,3952 10-1 0,572

10 0 HL93 + LinMoving Max 0 119,412 0 0 0 259,0959 10-1 0

10 0,572 HL93 + LinMoving Max 0 138,508 0 0 0 238,0178 10-1 0,572

10 0 HL93 + LinMoving Min 0 -35,181 0 0 0 -144,3801 10-1 0

10 0,572 HL93 + LinMoving Min 0 -26,732 0 0 0 -160,4223 10-1 0,572

10 0 TAMDEM + LinMoving Max 0 136,781 0 0 0 303,9714 10-1 0

10 0,572 TAMDEM + LinMoving Max 0 151,715 0 0 0 267,4075 10-1 0,572

10 0 TAMDEM + LinMoving Min 0 -41,501 0 0 0 -134,3743 10-1 0

10 0,572 TAMDEM + LinMoving Min 0 -29,449 0 0 0 -149,3048 10-1 0,572

10 0 HL93 - LinMoving Max 0 105,342 0 0 0 249,6382 10-1 0

10 0,572 HL93 - LinMoving Max 0 124,657 0 0 0 232,6192 10-1 0,572

10 0 HL93 - LinMoving Min 0 -34,881 0 0 0 -129,9421 10-1 0

10 0,572 HL93 - LinMoving Min 0 -27,152 0 0 0 -144,3801 10-1 0,572



10 0 TAMDEM - LinMoving Max 0 146,148 0 0 0 273,8205 10-1 0

10 0,572 TAMDEM - LinMoving Max 0 158,526 0 0 0 240,8834 10-1 0,572

10 0 TAMDEM - LinMoving Min 0 -37,593 0 0 0 -121,0457 10-1 0

10 0,572 TAMDEM - LinMoving Min 0 -27,491 0 0 0 -134,4953 10-1 0,572

10 0 SERV1-1 H+ Combination Max 0 165,055 0 0 0 317,6365 10-1 0

10 0,572 SERV1-1 H+ Combination Max 0 196,82 0 0 0 266,8273 10-1 0,572

10 0 SERV1-1 H+ Combination Min 0 10,461 0 0 0 -85,8395 10-1 0

10 0,572 SERV1-1 H+ Combination Min 0 31,58 0 0 0 -131,6128 10-1 0,572

10 0 SERV1-2 T+ Combination Max 0 182,424 0 0 0 362,512 10-1 0

10 0,572 SERV1-2 T+ Combination Max 0 210,028 0 0 0 296,217 10-1 0,572

10 0 SERV1-2 T+ Combination Min 0 4,142 0 0 0 -75,8337 10-1 0

10 0,572 SERV1-2 T+ Combination Min 0 28,863 0 0 0 -120,4953 10-1 0,572

10 0 RESIST1-2 T+ Combination Max 0 386,044 0 0 0 794,3067 10-1 0

10 0,572 RESIST1-2 T+ Combination Max 0 439,592 0 0 0 665,1142 10-1 0,572

10 0 RESIST1-2 T+ Combination Min 0 -28,908 0 0 0 -225,943 10-1 0

10 0,572 RESIST1-2 T+ Combination Min 0 17,932 0 0 0 -304,7836 10-1 0,572

10 0 SERV1-1 H- Combination Max 0 150,984 0 0 0 308,1788 10-1 0

10 0,572 SERV1-1 H- Combination Max 0 182,97 0 0 0 261,4287 10-1 0,572

10 0 SERV1-1 H- Combination Min 0 10,762 0 0 0 -71,4015 10-1 0

10 0,572 SERV1-1 H- Combination Min 0 31,16 0 0 0 -115,5706 10-1 0,572

10 0 SERV1-2  T- Combination Max 0 191,791 0 0 0 332,3611 10-1 0

10 0,572 SERV1-2  T- Combination Max 0 216,839 0 0 0 269,6929 10-1 0,572

10 0 SERV1-2  T- Combination Min 0 8,049 0 0 0 -62,5051 10-1 0

10 0,572 SERV1-2  T- Combination Min 0 30,821 0 0 0 -105,6858 10-1 0,572

10 0 RESIST 1-1 H+ Combination Max 0 345,619 0 0 0 689,8589 10-1 0

10 0,572 RESIST 1-1 H+ Combination Max 0 408,852 0 0 0 596,7097 10-1 0,572

10 0 RESIST 1-1 H+ Combination Min 0 -14,199 0 0 0 -249,2314 10-1 0

10 0,572 RESIST 1-1 H+ Combination Min 0 24,255 0 0 0 -330,6597 10-1 0,572

10 0 RESIST1-1 H- Combination Max 0 312,869 0 0 0 667,8461 10-1 0

10 0,572 RESIST1-1 H- Combination Max 0 376,615 0 0 0 584,1444 10-1 0,572

10 0 RESIST1-1 H- Combination Min 0 -13,499 0 0 0 -215,627 10-1 0

10 0,572 RESIST1-1 H- Combination Min 0 23,278 0 0 0 -293,3214 10-1 0,572

10 0 RESIST1-2 T- Combination Max 0 407,846 0 0 0 724,1304 10-1 0

10 0,572 RESIST1-2 T- Combination Max 0 455,445 0 0 0 603,3793 10-1 0,572

10 0 RESIST1-2 T- Combination Min 0 -19,813 0 0 0 -194,9207 10-1 0

10 0,572 RESIST1-2 T- Combination Min 0 22,49 0 0 0 -270,3144 10-1 0,572

10 0 E-SERV1-1 Combination Max 0 165,055 0 0 0 317,6365 10-1 0

10 0,572 E-SERV1-1 Combination Max 0 196,82 0 0 0 266,8273 10-1 0,572

10 0 E-SERV1-1 Combination Min 0 10,461 0 0 0 -85,8395 10-1 0

10 0,572 E-SERV1-1 Combination Min 0 31,16 0 0 0 -131,6128 10-1 0,572

10 0 E-SERV1-2 Combination Max 0 191,791 0 0 0 362,512 10-1 0

10 0,572 E-SERV1-2 Combination Max 0 216,839 0 0 0 296,217 10-1 0,572

10 0 E-SERV1-2 Combination Min 0 4,142 0 0 0 -75,8337 10-1 0

10 0,572 E-SERV1-2 Combination Min 0 28,863 0 0 0 -120,4953 10-1 0,572

10 0 E-RESIST1-1 Combination Max 0 345,619 0 0 0 689,8589 10-1 0

10 0,572 E-RESIST1-1 Combination Max 0 408,852 0 0 0 596,7097 10-1 0,572

10 0 E-RESIST1-1 Combination Min 0 -14,199 0 0 0 -249,2314 10-1 0

10 0,572 E-RESIST1-1 Combination Min 0 23,278 0 0 0 -330,6597 10-1 0,572

10 0 E-RESIST1-2 Combination Max 0 407,846 0 0 0 794,3067 10-1 0

10 0,572 E-RESIST1-2 Combination Max 0 455,445 0 0 0 665,1142 10-1 0,572

10 0 E-RESIST1-2 Combination Min 0 -28,908 0 0 0 -225,943 10-1 0

10 0,572 E-RESIST1-2 Combination Min 0 17,932 0 0 0 -304,7836 10-1 0,572

11 0 LINEA LinStatic 0 25,089 0 0 0 12,3952 11-1 0

11 0,572 LINEA LinStatic 0 30,54 0 0 0 -3,5146 11-1 0,572

11 0 HL93 + LinMoving Max 0 138,508 0 0 0 238,0178 11-1 0

11 0,572 HL93 + LinMoving Max 0 159,049 0 0 0 197,9871 11-1 0,572

11 0 HL93 + LinMoving Min 0 -26,732 0 0 0 -160,4223 11-1 0

11 0,572 HL93 + LinMoving Min 0 -19,077 0 0 0 -176,4645 11-1 0,572

11 0 TAMDEM + LinMoving Max 0 151,715 0 0 0 267,4075 11-1 0

11 0,572 TAMDEM + LinMoving Max 0 165,828 0 0 0 218,9303 11-1 0,572

11 0 TAMDEM + LinMoving Min 0 -29,449 0 0 0 -149,3048 11-1 0

11 0,572 TAMDEM + LinMoving Min 0 -18,507 0 0 0 -164,2353 11-1 0,572

11 0 HL93 - LinMoving Max 0 124,657 0 0 0 232,6192 11-1 0

11 0,572 HL93 - LinMoving Max 0 143,144 0 0 0 197,6499 11-1 0,572

11 0 HL93 - LinMoving Min 0 -27,152 0 0 0 -144,3801 11-1 0

11 0,572 HL93 - LinMoving Min 0 -19,88 0 0 0 -158,8181 11-1 0,572

11 0 TAMDEM - LinMoving Max 0 158,526 0 0 0 240,8834 11-1 0

11 0,572 TAMDEM - LinMoving Max 0 169,724 0 0 0 197,2146 11-1 0,572



11 0 TAMDEM - LinMoving Min 0 -27,491 0 0 0 -134,4953 11-1 0

11 0,572 TAMDEM - LinMoving Min 0 -18,33 0 0 0 -147,9448 11-1 0,572

11 0 SERV1-1 H+ Combination Max 0 196,82 0 0 0 266,8273 11-1 0

11 0,572 SERV1-1 H+ Combination Max 0 230,031 0 0 0 189,8183 11-1 0,572

11 0 SERV1-1 H+ Combination Min 0 31,58 0 0 0 -131,6128 11-1 0

11 0,572 SERV1-1 H+ Combination Min 0 51,905 0 0 0 -184,6333 11-1 0,572

11 0 SERV1-2 T+ Combination Max 0 210,028 0 0 0 296,217 11-1 0

11 0,572 SERV1-2 T+ Combination Max 0 236,81 0 0 0 210,7615 11-1 0,572

11 0 SERV1-2 T+ Combination Min 0 28,863 0 0 0 -120,4953 11-1 0

11 0,572 SERV1-2 T+ Combination Min 0 52,476 0 0 0 -172,404 11-1 0,572

11 0 RESIST1-2 T+ Combination Max 0 439,592 0 0 0 665,1142 11-1 0

11 0,572 RESIST1-2 T+ Combination Max 0 491,228 0 0 0 497,4463 11-1 0,572

11 0 RESIST1-2 T+ Combination Min 0 17,932 0 0 0 -304,7836 11-1 0

11 0,572 RESIST1-2 T+ Combination Min 0 62,19 0 0 0 -394,3715 11-1 0,572

11 0 SERV1-1 H- Combination Max 0 182,97 0 0 0 261,4287 11-1 0

11 0,572 SERV1-1 H- Combination Max 0 214,126 0 0 0 189,4811 11-1 0,572

11 0 SERV1-1 H- Combination Min 0 31,16 0 0 0 -115,5706 11-1 0

11 0,572 SERV1-1 H- Combination Min 0 51,102 0 0 0 -166,9868 11-1 0,572

11 0 SERV1-2  T- Combination Max 0 216,839 0 0 0 269,6929 11-1 0

11 0,572 SERV1-2  T- Combination Max 0 240,706 0 0 0 189,0459 11-1 0,572

11 0 SERV1-2  T- Combination Min 0 30,821 0 0 0 -105,6858 11-1 0

11 0,572 SERV1-2  T- Combination Min 0 52,652 0 0 0 -156,1135 11-1 0,572

11 0 RESIST 1-1 H+ Combination Max 0 408,852 0 0 0 596,7097 11-1 0

11 0,572 RESIST 1-1 H+ Combination Max 0 475,45 0 0 0 448,701 11-1 0,572

11 0 RESIST 1-1 H+ Combination Min 0 24,255 0 0 0 -330,6597 11-1 0

11 0,572 RESIST 1-1 H+ Combination Min 0 60,861 0 0 0 -422,8351 11-1 0,572

11 0 RESIST1-1 H- Combination Max 0 376,615 0 0 0 584,1444 11-1 0

11 0,572 RESIST1-1 H- Combination Max 0 438,431 0 0 0 447,9162 11-1 0,572

11 0 RESIST1-1 H- Combination Min 0 23,278 0 0 0 -293,3214 11-1 0

11 0,572 RESIST1-1 H- Combination Min 0 58,993 0 0 0 -381,763 11-1 0,572

11 0 RESIST1-2 T- Combination Max 0 455,445 0 0 0 603,3793 11-1 0

11 0,572 RESIST1-2 T- Combination Max 0 500,296 0 0 0 446,9031 11-1 0,572

11 0 RESIST1-2 T- Combination Min 0 22,49 0 0 0 -270,3144 11-1 0

11 0,572 RESIST1-2 T- Combination Min 0 62,601 0 0 0 -356,4554 11-1 0,572

11 0 E-SERV1-1 Combination Max 0 196,82 0 0 0 266,8273 11-1 0

11 0,572 E-SERV1-1 Combination Max 0 230,031 0 0 0 189,8183 11-1 0,572

11 0 E-SERV1-1 Combination Min 0 31,16 0 0 0 -131,6128 11-1 0

11 0,572 E-SERV1-1 Combination Min 0 51,102 0 0 0 -184,6333 11-1 0,572

11 0 E-SERV1-2 Combination Max 0 216,839 0 0 0 296,217 11-1 0

11 0,572 E-SERV1-2 Combination Max 0 240,706 0 0 0 210,7615 11-1 0,572

11 0 E-SERV1-2 Combination Min 0 28,863 0 0 0 -120,4953 11-1 0

11 0,572 E-SERV1-2 Combination Min 0 52,476 0 0 0 -172,404 11-1 0,572

11 0 E-RESIST1-1 Combination Max 0 408,852 0 0 0 596,7097 11-1 0

11 0,572 E-RESIST1-1 Combination Max 0 475,45 0 0 0 448,701 11-1 0,572

11 0 E-RESIST1-1 Combination Min 0 23,278 0 0 0 -330,6597 11-1 0

11 0,572 E-RESIST1-1 Combination Min 0 58,993 0 0 0 -422,8351 11-1 0,572

11 0 E-RESIST1-2 Combination Max 0 455,445 0 0 0 665,1142 11-1 0

11 0,572 E-RESIST1-2 Combination Max 0 500,296 0 0 0 497,4463 11-1 0,572

11 0 E-RESIST1-2 Combination Min 0 17,932 0 0 0 -304,7836 11-1 0

11 0,572 E-RESIST1-2 Combination Min 0 62,19 0 0 0 -394,3715 11-1 0,572

12 0 LINEA LinStatic 0 30,54 0 0 0 -3,5146 12-1 0

12 0,572 LINEA LinStatic 0 35,991 0 0 0 -22,5425 12-1 0,572

12 0 HL93 + LinMoving Max 0 159,049 0 0 0 197,9871 12-1 0

12 0,572 HL93 + LinMoving Max 0 178,565 0 0 0 141,0752 12-1 0,572

12 0 HL93 + LinMoving Min 0 -19,077 0 0 0 -176,4645 12-1 0

12 0,572 HL93 + LinMoving Min 0 -12,237 0 0 0 -192,507 12-1 0,572

12 0 TAMDEM + LinMoving Max 0 165,828 0 0 0 218,9303 12-1 0

12 0,572 TAMDEM + LinMoving Max 0 179,026 0 0 0 160,5817 12-1 0,572

12 0 TAMDEM + LinMoving Min 0 -18,507 0 0 0 -164,2353 12-1 0

12 0,572 TAMDEM + LinMoving Min 0 -9,24 0 0 0 -179,1657 12-1 0,572

12 0 HL93 - LinMoving Max 0 143,144 0 0 0 197,6499 12-1 0

12 0,572 HL93 - LinMoving Max 0 160,708 0 0 0 146,4713 12-1 0,572

12 0 HL93 - LinMoving Min 0 -19,88 0 0 0 -158,8181 12-1 0

12 0,572 HL93 - LinMoving Min 0 -13,136 0 0 0 -173,2563 12-1 0,572

12 0 TAMDEM - LinMoving Max 0 169,724 0 0 0 197,2146 12-1 0

12 0,572 TAMDEM - LinMoving Max 0 179,738 0 0 0 145,3519 12-1 0,572

12 0 TAMDEM - LinMoving Min 0 -18,33 0 0 0 -147,9448 12-1 0

12 0,572 TAMDEM - LinMoving Min 0 -11,201 0 0 0 -161,3943 12-1 0,572



12 0 SERV1-1 H+ Combination Max 0 230,031 0 0 0 189,8183 12-1 0

12 0,572 SERV1-1 H+ Combination Max 0 262,217 0 0 0 88,6811 12-1 0,572

12 0 SERV1-1 H+ Combination Min 0 51,905 0 0 0 -184,6333 12-1 0

12 0,572 SERV1-1 H+ Combination Min 0 71,415 0 0 0 -244,9011 12-1 0,572

12 0 SERV1-2 T+ Combination Max 0 236,81 0 0 0 210,7615 12-1 0

12 0,572 SERV1-2 T+ Combination Max 0 262,678 0 0 0 108,1876 12-1 0,572

12 0 SERV1-2 T+ Combination Min 0 52,476 0 0 0 -172,404 12-1 0

12 0,572 SERV1-2 T+ Combination Min 0 74,412 0 0 0 -231,5598 12-1 0,572

12 0 RESIST1-2 T+ Combination Max 0 491,228 0 0 0 497,4463 12-1 0

12 0,572 RESIST1-2 T+ Combination Max 0 540,735 0 0 0 296,0558 12-1 0,572

12 0 RESIST1-2 T+ Combination Min 0 62,19 0 0 0 -394,3715 12-1 0

12 0,572 RESIST1-2 T+ Combination Min 0 102,546 0 0 0 -494,7065 12-1 0,572

12 0 SERV1-1 H- Combination Max 0 214,126 0 0 0 189,4811 12-1 0

12 0,572 SERV1-1 H- Combination Max 0 244,36 0 0 0 94,0772 12-1 0,572

12 0 SERV1-1 H- Combination Min 0 51,102 0 0 0 -166,9868 12-1 0

12 0,572 SERV1-1 H- Combination Min 0 70,516 0 0 0 -225,6504 12-1 0,572

12 0 SERV1-2  T- Combination Max 0 240,706 0 0 0 189,0459 12-1 0

12 0,572 SERV1-2  T- Combination Max 0 263,39 0 0 0 92,9578 12-1 0,572

12 0 SERV1-2  T- Combination Min 0 52,652 0 0 0 -156,1135 12-1 0

12 0,572 SERV1-2  T- Combination Min 0 72,451 0 0 0 -213,7884 12-1 0,572

12 0 RESIST 1-1 H+ Combination Max 0 475,45 0 0 0 448,701 12-1 0

12 0,572 RESIST 1-1 H+ Combination Max 0 539,662 0 0 0 250,6544 12-1 0,572

12 0 RESIST 1-1 H+ Combination Min 0 60,861 0 0 0 -422,8351 12-1 0

12 0,572 RESIST 1-1 H+ Combination Min 0 95,57 0 0 0 -525,7583 12-1 0,572

12 0 RESIST1-1 H- Combination Max 0 438,431 0 0 0 447,9162 12-1 0

12 0,572 RESIST1-1 H- Combination Max 0 498,101 0 0 0 263,2138 12-1 0,572

12 0 RESIST1-1 H- Combination Min 0 58,993 0 0 0 -381,763 12-1 0

12 0,572 RESIST1-1 H- Combination Min 0 93,479 0 0 0 -480,9523 12-1 0,572

12 0 RESIST1-2 T- Combination Max 0 500,296 0 0 0 446,9031 12-1 0

12 0,572 RESIST1-2 T- Combination Max 0 542,392 0 0 0 260,6084 12-1 0,572

12 0 RESIST1-2 T- Combination Min 0 62,601 0 0 0 -356,4554 12-1 0

12 0,572 RESIST1-2 T- Combination Min 0 97,982 0 0 0 -453,3434 12-1 0,572

12 0 E-SERV1-1 Combination Max 0 230,031 0 0 0 189,8183 12-1 0

12 0,572 E-SERV1-1 Combination Max 0 262,217 0 0 0 94,0772 12-1 0,572

12 0 E-SERV1-1 Combination Min 0 51,102 0 0 0 -184,6333 12-1 0

12 0,572 E-SERV1-1 Combination Min 0 70,516 0 0 0 -244,9011 12-1 0,572

12 0 E-SERV1-2 Combination Max 0 240,706 0 0 0 210,7615 12-1 0

12 0,572 E-SERV1-2 Combination Max 0 263,39 0 0 0 108,1876 12-1 0,572

12 0 E-SERV1-2 Combination Min 0 52,476 0 0 0 -172,404 12-1 0

12 0,572 E-SERV1-2 Combination Min 0 72,451 0 0 0 -231,5598 12-1 0,572

12 0 E-RESIST1-1 Combination Max 0 475,45 0 0 0 448,701 12-1 0

12 0,572 E-RESIST1-1 Combination Max 0 539,662 0 0 0 263,2138 12-1 0,572

12 0 E-RESIST1-1 Combination Min 0 58,993 0 0 0 -422,8351 12-1 0

12 0,572 E-RESIST1-1 Combination Min 0 93,479 0 0 0 -525,7583 12-1 0,572

12 0 E-RESIST1-2 Combination Max 0 500,296 0 0 0 497,4463 12-1 0

12 0,572 E-RESIST1-2 Combination Max 0 542,392 0 0 0 296,0558 12-1 0,572

12 0 E-RESIST1-2 Combination Min 0 62,19 0 0 0 -394,3715 12-1 0

12 0,572 E-RESIST1-2 Combination Min 0 97,982 0 0 0 -494,7065 12-1 0,572

13 0 LINEA LinStatic 0 35,991 0 0 0 -22,5425 13-1 0

13 0,572 LINEA LinStatic 0 41,442 0 0 0 -44,6884 13-1 0,572

13 0 HL93 + LinMoving Max 0 178,565 0 0 0 141,0752 13-1 0

13 0,572 HL93 + LinMoving Max 0 196,953 0 0 0 90,8551 13-1 0,572

13 0 HL93 + LinMoving Min 0 -12,237 0 0 0 -192,507 13-1 0

13 0,572 HL93 + LinMoving Min 0 -6,107 0 0 0 -208,5492 13-1 0,572

13 0 TAMDEM + LinMoving Max 0 179,026 0 0 0 160,5817 13-1 0

13 0,572 TAMDEM + LinMoving Max 0 191,218 0 0 0 94,6144 13-1 0,572

13 0 TAMDEM + LinMoving Min 0 -9,24 0 0 0 -179,1657 13-1 0

13 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -194,0962 13-1 0,572

13 0 HL93 - LinMoving Max 0 160,708 0 0 0 146,4713 13-1 0

13 0,572 HL93 - LinMoving Max 0 177,257 0 0 0 97,5492 13-1 0,572

13 0 HL93 - LinMoving Min 0 -13,136 0 0 0 -173,2563 13-1 0

13 0,572 HL93 - LinMoving Min 0 -6,992 0 0 0 -187,6943 13-1 0,572

13 0 TAMDEM - LinMoving Max 0 179,738 0 0 0 145,3519 13-1 0

13 0,572 TAMDEM - LinMoving Max 0 188,566 0 0 0 91,7641 13-1 0,572

13 0 TAMDEM - LinMoving Min 0 -11,201 0 0 0 -161,3943 13-1 0

13 0,572 TAMDEM - LinMoving Min 0 -7,67 0 0 0 -199,4367 13-1 0,572

13 0 SERV1-1 H+ Combination Max 0 262,217 0 0 0 88,6811 13-1 0

13 0,572 SERV1-1 H+ Combination Max 0 293,274 0 0 0 -13,0115 13-1 0,572



13 0 SERV1-1 H+ Combination Min 0 71,415 0 0 0 -244,9011 13-1 0

13 0,572 SERV1-1 H+ Combination Min 0 90,214 0 0 0 -312,4158 13-1 0,572

13 0 SERV1-2 T+ Combination Max 0 262,678 0 0 0 108,1876 13-1 0

13 0,572 SERV1-2 T+ Combination Max 0 287,54 0 0 0 -9,2522 13-1 0,572

13 0 SERV1-2 T+ Combination Min 0 74,412 0 0 0 -231,5598 13-1 0

13 0,572 SERV1-2 T+ Combination Min 0 90,8 0 0 0 -297,9628 13-1 0,572

13 0 RESIST1-2 T+ Combination Max 0 540,735 0 0 0 296,0558 13-1 0

13 0,572 RESIST1-2 T+ Combination Max 0 587,902 0 0 0 66,1853 13-1 0,572

13 0 RESIST1-2 T+ Combination Min 0 102,546 0 0 0 -494,7065 13-1 0

13 0,572 RESIST1-2 T+ Combination Min 0 129,989 0 0 0 -605,7886 13-1 0,572

13 0 SERV1-1 H- Combination Max 0 244,36 0 0 0 94,0772 13-1 0

13 0,572 SERV1-1 H- Combination Max 0 273,579 0 0 0 -6,3174 13-1 0,572

13 0 SERV1-1 H- Combination Min 0 70,516 0 0 0 -225,6504 13-1 0

13 0,572 SERV1-1 H- Combination Min 0 89,33 0 0 0 -291,5609 13-1 0,572

13 0 SERV1-2  T- Combination Max 0 263,39 0 0 0 92,9578 13-1 0

13 0,572 SERV1-2  T- Combination Max 0 284,888 0 0 0 -12,1026 13-1 0,572

13 0 SERV1-2  T- Combination Min 0 72,451 0 0 0 -213,7884 13-1 0

13 0,572 SERV1-2  T- Combination Min 0 88,652 0 0 0 -303,3033 13-1 0,572

13 0 RESIST 1-1 H+ Combination Max 0 539,662 0 0 0 250,6544 13-1 0

13 0,572 RESIST 1-1 H+ Combination Max 0 601,248 0 0 0 57,4356 13-1 0,572

13 0 RESIST 1-1 H+ Combination Min 0 95,57 0 0 0 -525,7583 13-1 0

13 0,572 RESIST 1-1 H+ Combination Min 0 128,626 0 0 0 -639,4281 13-1 0,572

13 0 RESIST1-1 H- Combination Max 0 498,101 0 0 0 263,2138 13-1 0

13 0,572 RESIST1-1 H- Combination Max 0 555,407 0 0 0 73,0162 13-1 0,572

13 0 RESIST1-1 H- Combination Min 0 93,479 0 0 0 -480,9523 13-1 0

13 0,572 RESIST1-1 H- Combination Min 0 126,568 0 0 0 -590,8883 13-1 0,572

13 0 RESIST1-2 T- Combination Max 0 542,392 0 0 0 260,6084 13-1 0

13 0,572 RESIST1-2 T- Combination Max 0 581,728 0 0 0 59,5511 13-1 0,572

13 0 RESIST1-2 T- Combination Min 0 97,982 0 0 0 -453,3434 13-1 0

13 0,572 RESIST1-2 T- Combination Min 0 124,989 0 0 0 -618,2185 13-1 0,572

13 0 E-SERV1-1 Combination Max 0 262,217 0 0 0 94,0772 13-1 0

13 0,572 E-SERV1-1 Combination Max 0 293,274 0 0 0 -6,3174 13-1 0,572

13 0 E-SERV1-1 Combination Min 0 70,516 0 0 0 -244,9011 13-1 0

13 0,572 E-SERV1-1 Combination Min 0 89,33 0 0 0 -312,4158 13-1 0,572

13 0 E-SERV1-2 Combination Max 0 263,39 0 0 0 108,1876 13-1 0

13 0,572 E-SERV1-2 Combination Max 0 287,54 0 0 0 -9,2522 13-1 0,572

13 0 E-SERV1-2 Combination Min 0 72,451 0 0 0 -231,5598 13-1 0

13 0,572 E-SERV1-2 Combination Min 0 88,652 0 0 0 -303,3033 13-1 0,572

13 0 E-RESIST1-1 Combination Max 0 539,662 0 0 0 263,2138 13-1 0

13 0,572 E-RESIST1-1 Combination Max 0 601,248 0 0 0 73,0162 13-1 0,572

13 0 E-RESIST1-1 Combination Min 0 93,479 0 0 0 -525,7583 13-1 0

13 0,572 E-RESIST1-1 Combination Min 0 126,568 0 0 0 -639,4281 13-1 0,572

13 0 E-RESIST1-2 Combination Max 0 542,392 0 0 0 296,0558 13-1 0

13 0,572 E-RESIST1-2 Combination Max 0 587,902 0 0 0 66,1853 13-1 0,572

13 0 E-RESIST1-2 Combination Min 0 97,982 0 0 0 -494,7065 13-1 0

13 0,572 E-RESIST1-2 Combination Min 0 124,989 0 0 0 -618,2185 13-1 0,572

14 0 LINEA LinStatic 0 41,442 0 0 0 -44,6884 14-1 0

14 0,572 LINEA LinStatic 0 46,893 0 0 0 -69,9524 14-1 0,572

14 0 HL93 + LinMoving Max 0 196,953 0 0 0 90,8551 14-1 0

14 0,572 HL93 + LinMoving Max 0 214,108 0 0 0 48,7657 14-1 0,572

14 0 HL93 + LinMoving Min 0 -6,107 0 0 0 -208,5492 14-1 0

14 0,572 HL93 + LinMoving Min 0 -5,287 0 0 0 -227,2622 14-1 0,572

14 0 TAMDEM + LinMoving Max 0 191,218 0 0 0 94,6144 14-1 0

14 0,572 TAMDEM + LinMoving Max 0 202,313 0 0 0 44,2199 14-1 0,572

14 0 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -194,0962 14-1 0

14 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -209,0267 14-1 0,572

14 0 HL93 - LinMoving Max 0 177,257 0 0 0 97,5492 14-1 0

14 0,572 HL93 - LinMoving Max 0 192,697 0 0 0 55,8602 14-1 0,572

14 0 HL93 - LinMoving Min 0 -6,992 0 0 0 -187,6943 14-1 0

14 0,572 HL93 - LinMoving Min 0 -4,758 0 0 0 -204,536 14-1 0,572

14 0 TAMDEM - LinMoving Max 0 188,566 0 0 0 91,7641 14-1 0

14 0,572 TAMDEM - LinMoving Max 0 196,205 0 0 0 61,3208 14-1 0,572

14 0 TAMDEM - LinMoving Min 0 -7,67 0 0 0 -199,4367 14-1 0

14 0,572 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -268,1706 14-1 0,572

14 0 SERV1-1 H+ Combination Max 0 293,274 0 0 0 -13,0115 14-1 0

14 0,572 SERV1-1 H+ Combination Max 0 323,1 0 0 0 -113,8205 14-1 0,572

14 0 SERV1-1 H+ Combination Min 0 90,214 0 0 0 -312,4158 14-1 0

14 0,572 SERV1-1 H+ Combination Min 0 103,705 0 0 0 -389,8484 14-1 0,572



14 0 SERV1-2 T+ Combination Max 0 287,54 0 0 0 -9,2522 14-1 0

14 0,572 SERV1-2 T+ Combination Max 0 311,305 0 0 0 -118,3663 14-1 0,572

14 0 SERV1-2 T+ Combination Min 0 90,8 0 0 0 -297,9628 14-1 0

14 0,572 SERV1-2 T+ Combination Min 0 103,47 0 0 0 -371,6129 14-1 0,572

14 0 RESIST1-2 T+ Combination Max 0 587,902 0 0 0 66,1853 14-1 0

14 0,572 RESIST1-2 T+ Combination Max 0 632,513 0 0 0 -138,1866 14-1 0,572

14 0 RESIST1-2 T+ Combination Min 0 129,989 0 0 0 -605,7886 14-1 0

14 0,572 RESIST1-2 T+ Combination Min 0 148,777 0 0 0 -727,618 14-1 0,572

14 0 SERV1-1 H- Combination Max 0 273,579 0 0 0 -6,3174 14-1 0

14 0,572 SERV1-1 H- Combination Max 0 301,689 0 0 0 -106,726 14-1 0,572

14 0 SERV1-1 H- Combination Min 0 89,33 0 0 0 -291,5609 14-1 0

14 0,572 SERV1-1 H- Combination Min 0 104,233 0 0 0 -367,1222 14-1 0,572

14 0 SERV1-2  T- Combination Max 0 284,888 0 0 0 -12,1026 14-1 0

14 0,572 SERV1-2  T- Combination Max 0 305,197 0 0 0 -101,2654 14-1 0,572

14 0 SERV1-2  T- Combination Min 0 88,652 0 0 0 -303,3033 14-1 0

14 0,572 SERV1-2  T- Combination Min 0 104,017 0 0 0 -430,7568 14-1 0,572

14 0 RESIST 1-1 H+ Combination Max 0 601,248 0 0 0 57,4356 14-1 0

14 0,572 RESIST 1-1 H+ Combination Max 0 659,967 0 0 0 -127,6063 14-1 0,572

14 0 RESIST 1-1 H+ Combination Min 0 128,626 0 0 0 -639,4281 14-1 0

14 0,572 RESIST 1-1 H+ Combination Min 0 149,325 0 0 0 -770,0611 14-1 0,572

14 0 RESIST1-1 H- Combination Max 0 555,407 0 0 0 73,0162 14-1 0

14 0,572 RESIST1-1 H- Combination Max 0 610,133 0 0 0 -111,0938 14-1 0,572

14 0 RESIST1-1 H- Combination Min 0 126,568 0 0 0 -590,8883 14-1 0

14 0,572 RESIST1-1 H- Combination Min 0 150,555 0 0 0 -717,1658 14-1 0,572

14 0 RESIST1-2 T- Combination Max 0 581,728 0 0 0 59,5511 14-1 0

14 0,572 RESIST1-2 T- Combination Max 0 618,298 0 0 0 -98,3841 14-1 0,572

14 0 RESIST1-2 T- Combination Min 0 124,989 0 0 0 -618,2185 14-1 0

14 0,572 RESIST1-2 T- Combination Min 0 150,052 0 0 0 -865,2755 14-1 0,572

14 0 E-SERV1-1 Combination Max 0 293,274 0 0 0 -6,3174 14-1 0

14 0,572 E-SERV1-1 Combination Max 0 323,1 0 0 0 -106,726 14-1 0,572

14 0 E-SERV1-1 Combination Min 0 89,33 0 0 0 -312,4158 14-1 0

14 0,572 E-SERV1-1 Combination Min 0 103,705 0 0 0 -389,8484 14-1 0,572

14 0 E-SERV1-2 Combination Max 0 287,54 0 0 0 -9,2522 14-1 0

14 0,572 E-SERV1-2 Combination Max 0 311,305 0 0 0 -101,2654 14-1 0,572

14 0 E-SERV1-2 Combination Min 0 88,652 0 0 0 -303,3033 14-1 0

14 0,572 E-SERV1-2 Combination Min 0 103,47 0 0 0 -430,7568 14-1 0,572

14 0 E-RESIST1-1 Combination Max 0 601,248 0 0 0 73,0162 14-1 0

14 0,572 E-RESIST1-1 Combination Max 0 659,967 0 0 0 -111,0938 14-1 0,572

14 0 E-RESIST1-1 Combination Min 0 126,568 0 0 0 -639,4281 14-1 0

14 0,572 E-RESIST1-1 Combination Min 0 149,325 0 0 0 -770,0611 14-1 0,572

14 0 E-RESIST1-2 Combination Max 0 587,902 0 0 0 66,1853 14-1 0

14 0,572 E-RESIST1-2 Combination Max 0 632,513 0 0 0 -98,3841 14-1 0,572

14 0 E-RESIST1-2 Combination Min 0 124,989 0 0 0 -618,2185 14-1 0

14 0,572 E-RESIST1-2 Combination Min 0 148,777 0 0 0 -865,2755 14-1 0,572

15 0 LINEA LinStatic 0 46,893 0 0 0 -69,9524 15-1 0

15 0,572 LINEA LinStatic 0 52,345 0 0 0 -98,3345 15-1 0,572

15 0 HL93 + LinMoving Max 0 214,108 0 0 0 48,7657 15-1 0

15 0,572 HL93 + LinMoving Max 0 229,928 0 0 0 45,3607 15-1 0,572

15 0 HL93 + LinMoving Min 0 -5,287 0 0 0 -227,2622 15-1 0

15 0,572 HL93 + LinMoving Min 0 -5,287 0 0 0 -274,2756 15-1 0,572

15 0 TAMDEM + LinMoving Max 0 202,313 0 0 0 44,2199 15-1 0

15 0,572 TAMDEM + LinMoving Max 0 212,217 0 0 0 47,3785 15-1 0,572

15 0 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -209,0267 15-1 0

15 0,572 TAMDEM + LinMoving Min 0 -5,522 0 0 0 -223,9572 15-1 0,572

15 0 HL93 - LinMoving Max 0 192,697 0 0 0 55,8602 15-1 0

15 0,572 HL93 - LinMoving Max 0 206,935 0 0 0 40,8246 15-1 0,572

15 0 HL93 - LinMoving Min 0 -4,758 0 0 0 -204,536 15-1 0

15 0,572 HL93 - LinMoving Min 0 -4,758 0 0 0 -234,1701 15-1 0,572

15 0 TAMDEM - LinMoving Max 0 196,205 0 0 0 61,3208 15-1 0

15 0,572 TAMDEM - LinMoving Max 0 202,658 0 0 0 42,679 15-1 0,572

15 0 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -268,1706 15-1 0

15 0,572 TAMDEM - LinMoving Min 0 -4,974 0 0 0 -345,8473 15-1 0,572

15 0 SERV1-1 H+ Combination Max 0 323,1 0 0 0 -113,8205 15-1 0

15 0,572 SERV1-1 H+ Combination Max 0 351,59 0 0 0 -183,1923 15-1 0,572

15 0 SERV1-1 H+ Combination Min 0 103,705 0 0 0 -389,8484 15-1 0

15 0,572 SERV1-1 H+ Combination Min 0 116,375 0 0 0 -502,8286 15-1 0,572

15 0 SERV1-2 T+ Combination Max 0 311,305 0 0 0 -118,3663 15-1 0

15 0,572 SERV1-2 T+ Combination Max 0 333,879 0 0 0 -181,1745 15-1 0,572



15 0 SERV1-2 T+ Combination Min 0 103,47 0 0 0 -371,6129 15-1 0

15 0,572 SERV1-2 T+ Combination Min 0 116,139 0 0 0 -452,5101 15-1 0,572

15 0 RESIST1-2 T+ Combination Max 0 632,513 0 0 0 -138,1866 15-1 0

15 0,572 RESIST1-2 T+ Combination Max 0 674,355 0 0 0 -228,6609 15-1 0,572

15 0 RESIST1-2 T+ Combination Min 0 148,777 0 0 0 -727,618 15-1 0

15 0,572 RESIST1-2 T+ Combination Min 0 167,566 0 0 0 -860,1946 15-1 0,572

15 0 SERV1-1 H- Combination Max 0 301,689 0 0 0 -106,726 15-1 0

15 0,572 SERV1-1 H- Combination Max 0 328,597 0 0 0 -187,7284 15-1 0,572

15 0 SERV1-1 H- Combination Min 0 104,233 0 0 0 -367,1222 15-1 0

15 0,572 SERV1-1 H- Combination Min 0 116,903 0 0 0 -462,7231 15-1 0,572

15 0 SERV1-2  T- Combination Max 0 305,197 0 0 0 -101,2654 15-1 0

15 0,572 SERV1-2  T- Combination Max 0 324,319 0 0 0 -185,874 15-1 0,572

15 0 SERV1-2  T- Combination Min 0 104,017 0 0 0 -430,7568 15-1 0

15 0,572 SERV1-2  T- Combination Min 0 116,687 0 0 0 -574,4002 15-1 0,572

15 0 RESIST 1-1 H+ Combination Max 0 659,967 0 0 0 -127,6063 15-1 0

15 0,572 RESIST 1-1 H+ Combination Max 0 715,577 0 0 0 -233,3573 15-1 0,572

15 0 RESIST 1-1 H+ Combination Min 0 149,325 0 0 0 -770,0611 15-1 0

15 0,572 RESIST 1-1 H+ Combination Min 0 168,114 0 0 0 -977,3107 15-1 0,572

15 0 RESIST1-1 H- Combination Max 0 610,133 0 0 0 -111,0938 15-1 0

15 0,572 RESIST1-1 H- Combination Max 0 662,061 0 0 0 -243,915 15-1 0,572

15 0 RESIST1-1 H- Combination Min 0 150,555 0 0 0 -717,1658 15-1 0

15 0,572 RESIST1-1 H- Combination Min 0 169,344 0 0 0 -883,9652 15-1 0,572

15 0 RESIST1-2 T- Combination Max 0 618,298 0 0 0 -98,3841 15-1 0

15 0,572 RESIST1-2 T- Combination Max 0 652,105 0 0 0 -239,5989 15-1 0,572

15 0 RESIST1-2 T- Combination Min 0 150,052 0 0 0 -865,2755 15-1 0

15 0,572 RESIST1-2 T- Combination Min 0 168,841 0 0 0 -1143,8938 15-1 0,572

15 0 E-SERV1-1 Combination Max 0 323,1 0 0 0 -106,726 15-1 0

15 0,572 E-SERV1-1 Combination Max 0 351,59 0 0 0 -183,1923 15-1 0,572

15 0 E-SERV1-1 Combination Min 0 103,705 0 0 0 -389,8484 15-1 0

15 0,572 E-SERV1-1 Combination Min 0 116,375 0 0 0 -502,8286 15-1 0,572

15 0 E-SERV1-2 Combination Max 0 311,305 0 0 0 -101,2654 15-1 0

15 0,572 E-SERV1-2 Combination Max 0 333,879 0 0 0 -181,1745 15-1 0,572

15 0 E-SERV1-2 Combination Min 0 103,47 0 0 0 -430,7568 15-1 0

15 0,572 E-SERV1-2 Combination Min 0 116,139 0 0 0 -574,4002 15-1 0,572

15 0 E-RESIST1-1 Combination Max 0 659,967 0 0 0 -111,0938 15-1 0

15 0,572 E-RESIST1-1 Combination Max 0 715,577 0 0 0 -233,3573 15-1 0,572

15 0 E-RESIST1-1 Combination Min 0 149,325 0 0 0 -770,0611 15-1 0

15 0,572 E-RESIST1-1 Combination Min 0 168,114 0 0 0 -977,3107 15-1 0,572

15 0 E-RESIST1-2 Combination Max 0 632,513 0 0 0 -98,3841 15-1 0

15 0,572 E-RESIST1-2 Combination Max 0 674,355 0 0 0 -228,6609 15-1 0,572

15 0 E-RESIST1-2 Combination Min 0 148,777 0 0 0 -865,2755 15-1 0

15 0,572 E-RESIST1-2 Combination Min 0 167,566 0 0 0 -1143,8938 15-1 0,572

16 0 LINEA LinStatic 0 -54,464 0 0 0 -98,3345 16-1 0

16 0,5715 LINEA LinStatic 0 -49,018 0 0 0 -68,7647 16-1 0,5715

16 0 HL93 + LinMoving Max 0 17,914 0 0 0 45,3607 16-1 0

16 0,5715 HL93 + LinMoving Max 0 17,914 0 0 0 44,5593 16-1 0,5715

16 0 HL93 + LinMoving Min 0 -227,058 0 0 0 -274,2756 16-1 0

16 0,5715 HL93 + LinMoving Min 0 -211,444 0 0 0 -209,4373 16-1 0,5715

16 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 47,3785 16-1 0

16 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 36,685 16-1 0,5715

16 0 TAMDEM + LinMoving Min 0 -205,134 0 0 0 -223,9572 16-1 0

16 0,5715 TAMDEM + LinMoving Min 0 -195,566 0 0 0 -155,8047 16-1 0,5715

16 0 HL93 - LinMoving Max 0 16,123 0 0 0 40,8246 16-1 0

16 0,5715 HL93 - LinMoving Max 0 16,123 0 0 0 41,336 16-1 0,5715

16 0 HL93 - LinMoving Min 0 -204,353 0 0 0 -234,1701 16-1 0

16 0,5715 HL93 - LinMoving Min 0 -190,3 0 0 0 -147,4033 16-1 0,5715

16 0 TAMDEM - LinMoving Max 0 16,855 0 0 0 42,679 16-1 0

16 0,5715 TAMDEM - LinMoving Max 0 19,62 0 0 0 59,4283 16-1 0,5715

16 0 TAMDEM - LinMoving Min 0 -198,092 0 0 0 -345,8473 16-1 0

16 0,5715 TAMDEM - LinMoving Min 0 -182,8 0 0 0 -272,7537 16-1 0,5715

16 0 SERV1-1 H+ Combination Max 0 -108,673 0 0 0 -183,1923 16-1 0

16 0,5715 SERV1-1 H+ Combination Max 0 -96,014 0 0 0 -115,2663 16-1 0,5715

16 0 SERV1-1 H+ Combination Min 0 -353,646 0 0 0 -502,8286 16-1 0

16 0,5715 SERV1-1 H+ Combination Min 0 -325,373 0 0 0 -369,2629 16-1 0,5715

16 0 SERV1-2 T+ Combination Max 0 -107,876 0 0 0 -181,1745 16-1 0

16 0,5715 SERV1-2 T+ Combination Max 0 -95,217 0 0 0 -123,1406 16-1 0,5715

16 0 SERV1-2 T+ Combination Min 0 -331,721 0 0 0 -452,5101 16-1 0

16 0,5715 SERV1-2 T+ Combination Min 0 -309,495 0 0 0 -315,6303 16-1 0,5715



16 0 RESIST1-2 T+ Combination Max 0 -144,173 0 0 0 -228,6609 16-1 0

16 0,5715 RESIST1-2 T+ Combination Max 0 -125,401 0 0 0 -151,6301 16-1 0,5715

16 0 RESIST1-2 T+ Combination Min 0 -665,172 0 0 0 -860,1946 16-1 0

16 0,5715 RESIST1-2 T+ Combination Min 0 -624,131 0 0 0 -599,6499 16-1 0,5715

16 0 SERV1-1 H- Combination Max 0 -110,464 0 0 0 -187,7284 16-1 0

16 0,5715 SERV1-1 H- Combination Max 0 -97,806 0 0 0 -118,4896 16-1 0,5715

16 0 SERV1-1 H- Combination Min 0 -330,94 0 0 0 -462,7231 16-1 0

16 0,5715 SERV1-1 H- Combination Min 0 -304,229 0 0 0 -307,2289 16-1 0,5715

16 0 SERV1-2  T- Combination Max 0 -109,732 0 0 0 -185,874 16-1 0

16 0,5715 SERV1-2  T- Combination Max 0 -94,309 0 0 0 -100,3973 16-1 0,5715

16 0 SERV1-2  T- Combination Min 0 -324,679 0 0 0 -574,4002 16-1 0

16 0,5715 SERV1-2  T- Combination Min 0 -296,729 0 0 0 -432,5793 16-1 0,5715

16 0 RESIST 1-1 H+ Combination Max 0 -146,028 0 0 0 -233,3573 16-1 0

16 0,5715 RESIST 1-1 H+ Combination Max 0 -127,256 0 0 0 -133,3027 16-1 0,5715

16 0 RESIST 1-1 H+ Combination Min 0 -716,202 0 0 0 -977,3107 16-1 0

16 0,5715 RESIST 1-1 H+ Combination Min 0 -661,088 0 0 0 -724,4799 16-1 0,5715

16 0 RESIST1-1 H- Combination Max 0 -150,197 0 0 0 -243,915 16-1 0

16 0,5715 RESIST1-1 H- Combination Max 0 -131,425 0 0 0 -140,8049 16-1 0,5715

16 0 RESIST1-1 H- Combination Min 0 -663,354 0 0 0 -883,9652 16-1 0

16 0,5715 RESIST1-1 H- Combination Min 0 -611,874 0 0 0 -580,0956 16-1 0,5715

16 0 RESIST1-2 T- Combination Max 0 -148,493 0 0 0 -239,5989 16-1 0

16 0,5715 RESIST1-2 T- Combination Max 0 -123,286 0 0 0 -98,6952 16-1 0,5715

16 0 RESIST1-2 T- Combination Min 0 -648,782 0 0 0 -1143,8938 16-1 0

16 0,5715 RESIST1-2 T- Combination Min 0 -594,419 0 0 0 -871,8487 16-1 0,5715

16 0 E-SERV1-1 Combination Max 0 -108,673 0 0 0 -183,1923 16-1 0

16 0,5715 E-SERV1-1 Combination Max 0 -96,014 0 0 0 -115,2663 16-1 0,5715

16 0 E-SERV1-1 Combination Min 0 -353,646 0 0 0 -502,8286 16-1 0

16 0,5715 E-SERV1-1 Combination Min 0 -325,373 0 0 0 -369,2629 16-1 0,5715

16 0 E-SERV1-2 Combination Max 0 -107,876 0 0 0 -181,1745 16-1 0

16 0,5715 E-SERV1-2 Combination Max 0 -94,309 0 0 0 -100,3973 16-1 0,5715

16 0 E-SERV1-2 Combination Min 0 -331,721 0 0 0 -574,4002 16-1 0

16 0,5715 E-SERV1-2 Combination Min 0 -309,495 0 0 0 -432,5793 16-1 0,5715

16 0 E-RESIST1-1 Combination Max 0 -146,028 0 0 0 -233,3573 16-1 0

16 0,5715 E-RESIST1-1 Combination Max 0 -127,256 0 0 0 -133,3027 16-1 0,5715

16 0 E-RESIST1-1 Combination Min 0 -716,202 0 0 0 -977,3107 16-1 0

16 0,5715 E-RESIST1-1 Combination Min 0 -661,088 0 0 0 -724,4799 16-1 0,5715

16 0 E-RESIST1-2 Combination Max 0 -144,173 0 0 0 -228,6609 16-1 0

16 0,5715 E-RESIST1-2 Combination Max 0 -123,286 0 0 0 -98,6952 16-1 0,5715

16 0 E-RESIST1-2 Combination Min 0 -665,172 0 0 0 -1143,8938 16-1 0

16 0,5715 E-RESIST1-2 Combination Min 0 -624,131 0 0 0 -871,8487 16-1 0,5715

17 0 LINEA LinStatic 0 -49,018 0 0 0 -68,7647 17-1 0

17 0,5715 LINEA LinStatic 0 -43,571 0 0 0 -42,3075 17-1 0,5715

17 0 HL93 + LinMoving Max 0 17,914 0 0 0 44,5593 17-1 0

17 0,5715 HL93 + LinMoving Max 0 17,914 0 0 0 83,0957 17-1 0,5715

17 0 HL93 + LinMoving Min 0 -211,444 0 0 0 -209,4373 17-1 0

17 0,5715 HL93 + LinMoving Min 0 -195,625 0 0 0 -156,2445 17-1 0,5715

17 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 36,685 17-1 0

17 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 73,7471 17-1 0,5715

17 0 TAMDEM + LinMoving Min 0 -195,566 0 0 0 -155,8047 17-1 0

17 0,5715 TAMDEM + LinMoving Min 0 -185,077 0 0 0 -145,1107 17-1 0,5715

17 0 HL93 - LinMoving Max 0 16,123 0 0 0 41,336 17-1 0

17 0,5715 HL93 - LinMoving Max 0 16,123 0 0 0 74,5942 17-1 0,5715

17 0 HL93 - LinMoving Min 0 -190,3 0 0 0 -147,4033 17-1 0

17 0,5715 HL93 - LinMoving Min 0 -176,063 0 0 0 -125,0306 17-1 0,5715

17 0 TAMDEM - LinMoving Max 0 19,62 0 0 0 59,4283 17-1 0

17 0,5715 TAMDEM - LinMoving Max 0 23,984 0 0 0 89,8456 17-1 0,5715

17 0 TAMDEM - LinMoving Min 0 -182,8 0 0 0 -272,7537 17-1 0

17 0,5715 TAMDEM - LinMoving Min 0 -175,063 0 0 0 -205,3846 17-1 0,5715

17 0 SERV1-1 H+ Combination Max 0 -96,014 0 0 0 -115,2663 17-1 0

17 0,5715 SERV1-1 H+ Combination Max 0 -83,356 0 0 0 -15,2369 17-1 0,5715

17 0 SERV1-1 H+ Combination Min 0 -325,373 0 0 0 -369,2629 17-1 0

17 0,5715 SERV1-1 H+ Combination Min 0 -296,895 0 0 0 -254,5772 17-1 0,5715

17 0 SERV1-2 T+ Combination Max 0 -95,217 0 0 0 -123,1406 17-1 0

17 0,5715 SERV1-2 T+ Combination Max 0 -82,559 0 0 0 -24,5856 17-1 0,5715

17 0 SERV1-2 T+ Combination Min 0 -309,495 0 0 0 -315,6303 17-1 0

17 0,5715 SERV1-2 T+ Combination Min 0 -286,347 0 0 0 -243,4434 17-1 0,5715

17 0 RESIST1-2 T+ Combination Max 0 -125,401 0 0 0 -151,6301 17-1 0

17 0,5715 RESIST1-2 T+ Combination Max 0 -106,628 0 0 0 25,8232 17-1 0,5715



17 0 RESIST1-2 T+ Combination Min 0 -624,131 0 0 0 -599,6499 17-1 0

17 0,5715 RESIST1-2 T+ Combination Min 0 -580,946 0 0 0 -483,5683 17-1 0,5715

17 0 SERV1-1 H- Combination Max 0 -97,806 0 0 0 -118,4896 17-1 0

17 0,5715 SERV1-1 H- Combination Max 0 -85,147 0 0 0 -23,7385 17-1 0,5715

17 0 SERV1-1 H- Combination Min 0 -304,229 0 0 0 -307,2289 17-1 0

17 0,5715 SERV1-1 H- Combination Min 0 -277,333 0 0 0 -223,3632 17-1 0,5715

17 0 SERV1-2  T- Combination Max 0 -94,309 0 0 0 -100,3973 17-1 0

17 0,5715 SERV1-2  T- Combination Max 0 -77,286 0 0 0 -8,4871 17-1 0,5715

17 0 SERV1-2  T- Combination Min 0 -296,729 0 0 0 -432,5793 17-1 0

17 0,5715 SERV1-2  T- Combination Min 0 -276,333 0 0 0 -303,7173 17-1 0,5715

17 0 RESIST 1-1 H+ Combination Max 0 -127,256 0 0 0 -133,3027 17-1 0

17 0,5715 RESIST 1-1 H+ Combination Max 0 -108,483 0 0 0 47,5822 17-1 0,5715

17 0 RESIST 1-1 H+ Combination Min 0 -661,088 0 0 0 -724,4799 17-1 0

17 0,5715 RESIST 1-1 H+ Combination Min 0 -605,497 0 0 0 -509,4823 17-1 0,5715

17 0 RESIST1-1 H- Combination Max 0 -131,425 0 0 0 -140,8049 17-1 0

17 0,5715 RESIST1-1 H- Combination Max 0 -112,653 0 0 0 27,7949 17-1 0,5715

17 0 RESIST1-1 H- Combination Min 0 -611,874 0 0 0 -580,0956 17-1 0

17 0,5715 RESIST1-1 H- Combination Min 0 -559,965 0 0 0 -436,8317 17-1 0,5715

17 0 RESIST1-2 T- Combination Max 0 -123,286 0 0 0 -98,6952 17-1 0

17 0,5715 RESIST1-2 T- Combination Max 0 -94,357 0 0 0 63,2925 17-1 0,5715

17 0 RESIST1-2 T- Combination Min 0 -594,419 0 0 0 -871,8487 17-1 0

17 0,5715 RESIST1-2 T- Combination Min 0 -557,639 0 0 0 -623,8559 17-1 0,5715

17 0 E-SERV1-1 Combination Max 0 -96,014 0 0 0 -115,2663 17-1 0

17 0,5715 E-SERV1-1 Combination Max 0 -83,356 0 0 0 -15,2369 17-1 0,5715

17 0 E-SERV1-1 Combination Min 0 -325,373 0 0 0 -369,2629 17-1 0

17 0,5715 E-SERV1-1 Combination Min 0 -296,895 0 0 0 -254,5772 17-1 0,5715

17 0 E-SERV1-2 Combination Max 0 -94,309 0 0 0 -100,3973 17-1 0

17 0,5715 E-SERV1-2 Combination Max 0 -77,286 0 0 0 -8,4871 17-1 0,5715

17 0 E-SERV1-2 Combination Min 0 -309,495 0 0 0 -432,5793 17-1 0

17 0,5715 E-SERV1-2 Combination Min 0 -286,347 0 0 0 -303,7173 17-1 0,5715

17 0 E-RESIST1-1 Combination Max 0 -127,256 0 0 0 -133,3027 17-1 0

17 0,5715 E-RESIST1-1 Combination Max 0 -108,483 0 0 0 47,5822 17-1 0,5715

17 0 E-RESIST1-1 Combination Min 0 -661,088 0 0 0 -724,4799 17-1 0

17 0,5715 E-RESIST1-1 Combination Min 0 -605,497 0 0 0 -509,4823 17-1 0,5715

17 0 E-RESIST1-2 Combination Max 0 -123,286 0 0 0 -98,6952 17-1 0

17 0,5715 E-RESIST1-2 Combination Max 0 -94,357 0 0 0 63,2925 17-1 0,5715

17 0 E-RESIST1-2 Combination Min 0 -624,131 0 0 0 -871,8487 17-1 0

17 0,5715 E-RESIST1-2 Combination Min 0 -580,946 0 0 0 -623,8559 17-1 0,5715

18 0 LINEA LinStatic 0 -43,571 0 0 0 -42,3075 18-1 0

18 0,5715 LINEA LinStatic 0 -38,125 0 0 0 -18,9628 18-1 0,5715

18 0 HL93 + LinMoving Max 0 17,914 0 0 0 83,0957 18-1 0

18 0,5715 HL93 + LinMoving Max 0 19,346 0 0 0 120,5233 18-1 0,5715

18 0 HL93 + LinMoving Min 0 -195,625 0 0 0 -156,2445 18-1 0

18 0,5715 HL93 + LinMoving Min 0 -180,09 0 0 0 -128,6849 18-1 0,5715

18 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 73,7471 18-1 0

18 0,5715 TAMDEM + LinMoving Max 0 18,711 0 0 0 136,7698 18-1 0,5715

18 0 TAMDEM + LinMoving Min 0 -185,077 0 0 0 -145,1107 18-1 0

18 0,5715 TAMDEM + LinMoving Min 0 -173,8 0 0 0 -134,4167 18-1 0,5715

18 0 HL93 - LinMoving Max 0 16,123 0 0 0 74,5942 18-1 0

18 0,5715 HL93 - LinMoving Max 0 16,998 0 0 0 108,1332 18-1 0,5715

18 0 HL93 - LinMoving Min 0 -176,063 0 0 0 -125,0306 18-1 0

18 0,5715 HL93 - LinMoving Min 0 -162,081 0 0 0 -115,8164 18-1 0,5715

18 0 TAMDEM - LinMoving Max 0 23,984 0 0 0 89,8456 18-1 0

18 0,5715 TAMDEM - LinMoving Max 0 30,529 0 0 0 136,9843 18-1 0,5715

18 0 TAMDEM - LinMoving Min 0 -175,063 0 0 0 -205,3846 18-1 0

18 0,5715 TAMDEM - LinMoving Min 0 -167,375 0 0 0 -151,1236 18-1 0,5715

18 0 SERV1-1 H+ Combination Max 0 -83,356 0 0 0 -15,2369 18-1 0

18 0,5715 SERV1-1 H+ Combination Max 0 -69,265 0 0 0 76,4491 18-1 0,5715

18 0 SERV1-1 H+ Combination Min 0 -296,895 0 0 0 -254,5772 18-1 0

18 0,5715 SERV1-1 H+ Combination Min 0 -268,701 0 0 0 -172,7591 18-1 0,5715

18 0 SERV1-2 T+ Combination Max 0 -82,559 0 0 0 -24,5856 18-1 0

18 0,5715 SERV1-2 T+ Combination Max 0 -69,9 0 0 0 92,6956 18-1 0,5715

18 0 SERV1-2 T+ Combination Min 0 -286,347 0 0 0 -243,4434 18-1 0

18 0,5715 SERV1-2 T+ Combination Min 0 -262,411 0 0 0 -178,4909 18-1 0,5715

18 0 RESIST1-2 T+ Combination Max 0 -106,628 0 0 0 25,8232 18-1 0

18 0,5715 RESIST1-2 T+ Combination Max 0 -87,856 0 0 0 252,9715 18-1 0,5715

18 0 RESIST1-2 T+ Combination Min 0 -580,946 0 0 0 -483,5683 18-1 0

18 0,5715 RESIST1-2 T+ Combination Min 0 -535,925 0 0 0 -378,2151 18-1 0,5715



18 0 SERV1-1 H- Combination Max 0 -85,147 0 0 0 -23,7385 18-1 0

18 0,5715 SERV1-1 H- Combination Max 0 -71,613 0 0 0 64,059 18-1 0,5715

18 0 SERV1-1 H- Combination Min 0 -277,333 0 0 0 -223,3632 18-1 0

18 0,5715 SERV1-1 H- Combination Min 0 -250,692 0 0 0 -159,8906 18-1 0,5715

18 0 SERV1-2  T- Combination Max 0 -77,286 0 0 0 -8,4871 18-1 0

18 0,5715 SERV1-2  T- Combination Max 0 -58,082 0 0 0 92,9101 18-1 0,5715

18 0 SERV1-2  T- Combination Min 0 -276,333 0 0 0 -303,7173 18-1 0

18 0,5715 SERV1-2  T- Combination Min 0 -255,986 0 0 0 -195,1978 18-1 0,5715

18 0 RESIST 1-1 H+ Combination Max 0 -108,483 0 0 0 47,5822 18-1 0

18 0,5715 RESIST 1-1 H+ Combination Max 0 -86,378 0 0 0 215,1578 18-1 0,5715

18 0 RESIST 1-1 H+ Combination Min 0 -605,497 0 0 0 -509,4823 18-1 0

18 0,5715 RESIST 1-1 H+ Combination Min 0 -550,565 0 0 0 -364,8742 18-1 0,5715

18 0 RESIST1-1 H- Combination Max 0 -112,653 0 0 0 27,7949 18-1 0

18 0,5715 RESIST1-1 H- Combination Max 0 -91,843 0 0 0 186,3199 18-1 0,5715

18 0 RESIST1-1 H- Combination Min 0 -559,965 0 0 0 -436,8317 18-1 0

18 0,5715 RESIST1-1 H- Combination Min 0 -508,649 0 0 0 -334,9228 18-1 0,5715

18 0 RESIST1-2 T- Combination Max 0 -94,357 0 0 0 63,2925 18-1 0

18 0,5715 RESIST1-2 T- Combination Max 0 -60,35 0 0 0 253,4708 18-1 0,5715

18 0 RESIST1-2 T- Combination Min 0 -557,639 0 0 0 -623,8559 18-1 0

18 0,5715 RESIST1-2 T- Combination Min 0 -520,972 0 0 0 -417,1003 18-1 0,5715

18 0 E-SERV1-1 Combination Max 0 -83,356 0 0 0 -15,2369 18-1 0

18 0,5715 E-SERV1-1 Combination Max 0 -69,265 0 0 0 76,4491 18-1 0,5715

18 0 E-SERV1-1 Combination Min 0 -296,895 0 0 0 -254,5772 18-1 0

18 0,5715 E-SERV1-1 Combination Min 0 -268,701 0 0 0 -172,7591 18-1 0,5715

18 0 E-SERV1-2 Combination Max 0 -77,286 0 0 0 -8,4871 18-1 0

18 0,5715 E-SERV1-2 Combination Max 0 -58,082 0 0 0 92,9101 18-1 0,5715

18 0 E-SERV1-2 Combination Min 0 -286,347 0 0 0 -303,7173 18-1 0

18 0,5715 E-SERV1-2 Combination Min 0 -262,411 0 0 0 -195,1978 18-1 0,5715

18 0 E-RESIST1-1 Combination Max 0 -108,483 0 0 0 47,5822 18-1 0

18 0,5715 E-RESIST1-1 Combination Max 0 -86,378 0 0 0 215,1578 18-1 0,5715

18 0 E-RESIST1-1 Combination Min 0 -605,497 0 0 0 -509,4823 18-1 0

18 0,5715 E-RESIST1-1 Combination Min 0 -550,565 0 0 0 -364,8742 18-1 0,5715

18 0 E-RESIST1-2 Combination Max 0 -94,357 0 0 0 63,2925 18-1 0

18 0,5715 E-RESIST1-2 Combination Max 0 -60,35 0 0 0 253,4708 18-1 0,5715

18 0 E-RESIST1-2 Combination Min 0 -580,946 0 0 0 -623,8559 18-1 0

18 0,5715 E-RESIST1-2 Combination Min 0 -535,925 0 0 0 -417,1003 18-1 0,5715

19 0 LINEA LinStatic 0 -38,125 0 0 0 -18,9628 19-1 0

19 0,5715 LINEA LinStatic 0 -32,678 0 0 0 1,2691 19-1 0,5715

19 0 HL93 + LinMoving Max 0 19,346 0 0 0 120,5233 19-1 0

19 0,5715 HL93 + LinMoving Max 0 26,079 0 0 0 167,9897 19-1 0,5715

19 0 HL93 + LinMoving Min 0 -180,09 0 0 0 -128,6849 19-1 0

19 0,5715 HL93 + LinMoving Min 0 -164,01 0 0 0 -118,4469 19-1 0,5715

19 0 TAMDEM + LinMoving Max 0 18,711 0 0 0 136,7698 19-1 0

19 0,5715 TAMDEM + LinMoving Max 0 25,298 0 0 0 194,7362 19-1 0,5715

19 0 TAMDEM + LinMoving Min 0 -173,8 0 0 0 -134,4167 19-1 0

19 0,5715 TAMDEM + LinMoving Min 0 -161,867 0 0 0 -123,7228 19-1 0,5715

19 0 HL93 - LinMoving Max 0 16,998 0 0 0 108,1332 19-1 0

19 0,5715 HL93 - LinMoving Max 0 22,758 0 0 0 151,1907 19-1 0,5715

19 0 HL93 - LinMoving Min 0 -162,081 0 0 0 -115,8164 19-1 0

19 0,5715 HL93 - LinMoving Min 0 -147,609 0 0 0 -106,6022 19-1 0,5715

19 0 TAMDEM - LinMoving Max 0 30,529 0 0 0 136,9843 19-1 0

19 0,5715 TAMDEM - LinMoving Max 0 39,642 0 0 0 179,5683 19-1 0,5715

19 0 TAMDEM - LinMoving Min 0 -167,375 0 0 0 -151,1236 19-1 0

19 0,5715 TAMDEM - LinMoving Min 0 -158,782 0 0 0 -114,9825 19-1 0,5715

19 0 SERV1-1 H+ Combination Max 0 -69,265 0 0 0 76,4491 19-1 0

19 0,5715 SERV1-1 H+ Combination Max 0 -49,873 0 0 0 170,9395 19-1 0,5715

19 0 SERV1-1 H+ Combination Min 0 -268,701 0 0 0 -172,7591 19-1 0

19 0,5715 SERV1-1 H+ Combination Min 0 -239,963 0 0 0 -115,4971 19-1 0,5715

19 0 SERV1-2 T+ Combination Max 0 -69,9 0 0 0 92,6956 19-1 0

19 0,5715 SERV1-2 T+ Combination Max 0 -50,654 0 0 0 197,686 19-1 0,5715

19 0 SERV1-2 T+ Combination Min 0 -262,411 0 0 0 -178,4909 19-1 0

19 0,5715 SERV1-2 T+ Combination Min 0 -237,819 0 0 0 -120,773 19-1 0,5715

19 0 RESIST1-2 T+ Combination Max 0 -87,856 0 0 0 252,9715 19-1 0

19 0,5715 RESIST1-2 T+ Combination Max 0 -53,752 0 0 0 457,623 19-1 0,5715

19 0 RESIST1-2 T+ Combination Min 0 -535,925 0 0 0 -378,2151 19-1 0

19 0,5715 RESIST1-2 T+ Combination Min 0 -489,379 0 0 0 -283,5903 19-1 0,5715

19 0 SERV1-1 H- Combination Max 0 -71,613 0 0 0 64,059 19-1 0

19 0,5715 SERV1-1 H- Combination Max 0 -53,195 0 0 0 154,1405 19-1 0,5715



19 0 SERV1-1 H- Combination Min 0 -250,692 0 0 0 -159,8906 19-1 0

19 0,5715 SERV1-1 H- Combination Min 0 -223,561 0 0 0 -103,6524 19-1 0,5715

19 0 SERV1-2  T- Combination Max 0 -58,082 0 0 0 92,9101 19-1 0

19 0,5715 SERV1-2  T- Combination Max 0 -36,31 0 0 0 182,5181 19-1 0,5715

19 0 SERV1-2  T- Combination Min 0 -255,986 0 0 0 -195,1978 19-1 0

19 0,5715 SERV1-2  T- Combination Min 0 -234,734 0 0 0 -112,0327 19-1 0,5715

19 0 RESIST 1-1 H+ Combination Max 0 -86,378 0 0 0 215,1578 19-1 0

19 0,5715 RESIST 1-1 H+ Combination Max 0 -51,935 0 0 0 395,3704 19-1 0,5715

19 0 RESIST 1-1 H+ Combination Min 0 -550,565 0 0 0 -364,8742 19-1 0

19 0,5715 RESIST 1-1 H+ Combination Min 0 -494,368 0 0 0 -271,3108 19-1 0,5715

19 0 RESIST1-1 H- Combination Max 0 -91,843 0 0 0 186,3199 19-1 0

19 0,5715 RESIST1-1 H- Combination Max 0 -59,666 0 0 0 356,2708 19-1 0,5715

19 0 RESIST1-1 H- Combination Min 0 -508,649 0 0 0 -334,9228 19-1 0

19 0,5715 RESIST1-1 H- Combination Min 0 -456,194 0 0 0 -243,7423 19-1 0,5715

19 0 RESIST1-2 T- Combination Max 0 -60,35 0 0 0 253,4708 19-1 0

19 0,5715 RESIST1-2 T- Combination Max 0 -20,368 0 0 0 422,3197 19-1 0,5715

19 0 RESIST1-2 T- Combination Min 0 -520,972 0 0 0 -417,1003 19-1 0

19 0,5715 RESIST1-2 T- Combination Min 0 -482,198 0 0 0 -263,2474 19-1 0,5715

19 0 E-SERV1-1 Combination Max 0 -69,265 0 0 0 76,4491 19-1 0

19 0,5715 E-SERV1-1 Combination Max 0 -49,873 0 0 0 170,9395 19-1 0,5715

19 0 E-SERV1-1 Combination Min 0 -268,701 0 0 0 -172,7591 19-1 0

19 0,5715 E-SERV1-1 Combination Min 0 -239,963 0 0 0 -115,4971 19-1 0,5715

19 0 E-SERV1-2 Combination Max 0 -58,082 0 0 0 92,9101 19-1 0

19 0,5715 E-SERV1-2 Combination Max 0 -36,31 0 0 0 197,686 19-1 0,5715

19 0 E-SERV1-2 Combination Min 0 -262,411 0 0 0 -195,1978 19-1 0

19 0,5715 E-SERV1-2 Combination Min 0 -237,819 0 0 0 -120,773 19-1 0,5715

19 0 E-RESIST1-1 Combination Max 0 -86,378 0 0 0 215,1578 19-1 0

19 0,5715 E-RESIST1-1 Combination Max 0 -51,935 0 0 0 395,3704 19-1 0,5715

19 0 E-RESIST1-1 Combination Min 0 -550,565 0 0 0 -364,8742 19-1 0

19 0,5715 E-RESIST1-1 Combination Min 0 -494,368 0 0 0 -271,3108 19-1 0,5715

19 0 E-RESIST1-2 Combination Max 0 -60,35 0 0 0 253,4708 19-1 0

19 0,5715 E-RESIST1-2 Combination Max 0 -20,368 0 0 0 457,623 19-1 0,5715

19 0 E-RESIST1-2 Combination Min 0 -535,925 0 0 0 -417,1003 19-1 0

19 0,5715 E-RESIST1-2 Combination Min 0 -489,379 0 0 0 -283,5903 19-1 0,5715

20 0 LINEA LinStatic 0 -32,678 0 0 0 1,2691 20-1 0

20 0,5715 LINEA LinStatic 0 -27,232 0 0 0 18,3885 20-1 0,5715

20 0 HL93 + LinMoving Max 0 26,079 0 0 0 167,9897 20-1 0

20 0,5715 HL93 + LinMoving Max 0 36,864 0 0 0 223,2516 20-1 0,5715

20 0 HL93 + LinMoving Min 0 -164,01 0 0 0 -118,4469 20-1 0

20 0,5715 HL93 + LinMoving Min 0 -147,542 0 0 0 -108,209 20-1 0,5715

20 0 TAMDEM + LinMoving Max 0 25,298 0 0 0 194,7362 20-1 0

20 0,5715 TAMDEM + LinMoving Max 0 35,671 0 0 0 245,9149 20-1 0,5715

20 0 TAMDEM + LinMoving Min 0 -161,867 0 0 0 -123,7228 20-1 0

20 0,5715 TAMDEM + LinMoving Min 0 -149,411 0 0 0 -113,0288 20-1 0,5715

20 0 HL93 - LinMoving Max 0 22,758 0 0 0 151,1907 20-1 0

20 0,5715 HL93 - LinMoving Max 0 28,916 0 0 0 200,9265 20-1 0,5715

20 0 HL93 - LinMoving Min 0 -147,609 0 0 0 -106,6022 20-1 0

20 0,5715 HL93 - LinMoving Min 0 -132,788 0 0 0 -100,671 20-1 0,5715

20 0 TAMDEM - LinMoving Max 0 39,642 0 0 0 179,5683 20-1 0

20 0,5715 TAMDEM - LinMoving Max 0 48,988 0 0 0 221,5227 20-1 0,5715

20 0 TAMDEM - LinMoving Min 0 -158,782 0 0 0 -114,9825 20-1 0

20 0,5715 TAMDEM - LinMoving Min 0 -149,323 0 0 0 -101,8175 20-1 0,5715

20 0 SERV1-1 H+ Combination Max 0 -49,873 0 0 0 170,9395 20-1 0

20 0,5715 SERV1-1 H+ Combination Max 0 -26,43 0 0 0 265,991 20-1 0,5715

20 0 SERV1-1 H+ Combination Min 0 -239,963 0 0 0 -115,4971 20-1 0

20 0,5715 SERV1-1 H+ Combination Min 0 -210,836 0 0 0 -65,4696 20-1 0,5715

20 0 SERV1-2 T+ Combination Max 0 -50,654 0 0 0 197,686 20-1 0

20 0,5715 SERV1-2 T+ Combination Max 0 -27,623 0 0 0 288,6543 20-1 0,5715

20 0 SERV1-2 T+ Combination Min 0 -237,819 0 0 0 -120,773 20-1 0

20 0,5715 SERV1-2 T+ Combination Min 0 -212,705 0 0 0 -70,2895 20-1 0,5715

20 0 RESIST1-2 T+ Combination Max 0 -53,752 0 0 0 457,623 20-1 0

20 0,5715 RESIST1-2 T+ Combination Max 0 -10,838 0 0 0 635,7476 20-1 0,5715

20 0 RESIST1-2 T+ Combination Min 0 -489,379 0 0 0 -283,5903 20-1 0

20 0,5715 RESIST1-2 T+ Combination Min 0 -441,616 0 0 0 -199,6939 20-1 0,5715

20 0 SERV1-1 H- Combination Max 0 -53,195 0 0 0 154,1405 20-1 0

20 0,5715 SERV1-1 H- Combination Max 0 -34,378 0 0 0 243,6658 20-1 0,5715

20 0 SERV1-1 H- Combination Min 0 -223,561 0 0 0 -103,6524 20-1 0

20 0,5715 SERV1-1 H- Combination Min 0 -196,082 0 0 0 -57,9316 20-1 0,5715



20 0 SERV1-2  T- Combination Max 0 -36,31 0 0 0 182,5181 20-1 0

20 0,5715 SERV1-2  T- Combination Max 0 -14,306 0 0 0 264,262 20-1 0,5715

20 0 SERV1-2  T- Combination Min 0 -234,734 0 0 0 -112,0327 20-1 0

20 0,5715 SERV1-2  T- Combination Min 0 -212,617 0 0 0 -59,0781 20-1 0,5715

20 0 RESIST 1-1 H+ Combination Max 0 -51,935 0 0 0 395,3704 20-1 0

20 0,5715 RESIST 1-1 H+ Combination Max 0 -8,062 0 0 0 582,9988 20-1 0,5715

20 0 RESIST 1-1 H+ Combination Min 0 -494,368 0 0 0 -271,3108 20-1 0

20 0,5715 RESIST 1-1 H+ Combination Min 0 -437,267 0 0 0 -188,4758 20-1 0,5715

20 0 RESIST1-1 H- Combination Max 0 -59,666 0 0 0 356,2708 20-1 0

20 0,5715 RESIST1-1 H- Combination Max 0 -26,561 0 0 0 531,037 20-1 0,5715

20 0 RESIST1-1 H- Combination Min 0 -456,194 0 0 0 -243,7423 20-1 0

20 0,5715 RESIST1-1 H- Combination Min 0 -402,926 0 0 0 -170,931 20-1 0,5715

20 0 RESIST1-2 T- Combination Max 0 -20,368 0 0 0 422,3197 20-1 0

20 0,5715 RESIST1-2 T- Combination Max 0 20,158 0 0 0 578,9746 20-1 0,5715

20 0 RESIST1-2 T- Combination Min 0 -482,198 0 0 0 -263,2474 20-1 0

20 0,5715 RESIST1-2 T- Combination Min 0 -441,411 0 0 0 -173,5996 20-1 0,5715

20 0 E-SERV1-1 Combination Max 0 -49,873 0 0 0 170,9395 20-1 0

20 0,5715 E-SERV1-1 Combination Max 0 -26,43 0 0 0 265,991 20-1 0,5715

20 0 E-SERV1-1 Combination Min 0 -239,963 0 0 0 -115,4971 20-1 0

20 0,5715 E-SERV1-1 Combination Min 0 -210,836 0 0 0 -65,4696 20-1 0,5715

20 0 E-SERV1-2 Combination Max 0 -36,31 0 0 0 197,686 20-1 0

20 0,5715 E-SERV1-2 Combination Max 0 -14,306 0 0 0 288,6543 20-1 0,5715

20 0 E-SERV1-2 Combination Min 0 -237,819 0 0 0 -120,773 20-1 0

20 0,5715 E-SERV1-2 Combination Min 0 -212,705 0 0 0 -70,2895 20-1 0,5715

20 0 E-RESIST1-1 Combination Max 0 -51,935 0 0 0 395,3704 20-1 0

20 0,5715 E-RESIST1-1 Combination Max 0 -8,062 0 0 0 582,9988 20-1 0,5715

20 0 E-RESIST1-1 Combination Min 0 -494,368 0 0 0 -271,3108 20-1 0

20 0,5715 E-RESIST1-1 Combination Min 0 -437,267 0 0 0 -188,4758 20-1 0,5715

20 0 E-RESIST1-2 Combination Max 0 -20,368 0 0 0 457,623 20-1 0

20 0,5715 E-RESIST1-2 Combination Max 0 20,158 0 0 0 635,7476 20-1 0,5715

20 0 E-RESIST1-2 Combination Min 0 -489,379 0 0 0 -283,5903 20-1 0

20 0,5715 E-RESIST1-2 Combination Min 0 -441,616 0 0 0 -199,6939 20-1 0,5715

21 0 LINEA LinStatic 0 -27,232 0 0 0 18,3885 21-1 0

21 0,5715 LINEA LinStatic 0 -21,786 0 0 0 32,3953 21-1 0,5715

21 0 HL93 + LinMoving Max 0 36,864 0 0 0 223,2516 21-1 0

21 0,5715 HL93 + LinMoving Max 0 47,313 0 0 0 266,5933 21-1 0,5715

21 0 HL93 + LinMoving Min 0 -147,542 0 0 0 -108,209 21-1 0

21 0,5715 HL93 + LinMoving Min 0 -130,842 0 0 0 -97,971 21-1 0,5715

21 0 TAMDEM + LinMoving Max 0 35,671 0 0 0 245,9149 21-1 0

21 0,5715 TAMDEM + LinMoving Max 0 46,85 0 0 0 288,8782 21-1 0,5715

21 0 TAMDEM + LinMoving Min 0 -149,411 0 0 0 -113,0288 21-1 0

21 0,5715 TAMDEM + LinMoving Min 0 -136,565 0 0 0 -102,3348 21-1 0,5715

21 0 HL93 - LinMoving Max 0 28,916 0 0 0 200,9265 21-1 0

21 0,5715 HL93 - LinMoving Max 0 35,409 0 0 0 239,934 21-1 0,5715

21 0 HL93 - LinMoving Min 0 -132,788 0 0 0 -100,671 21-1 0

21 0,5715 HL93 - LinMoving Min 0 -117,758 0 0 0 -97,2317 21-1 0,5715

21 0 TAMDEM - LinMoving Max 0 48,988 0 0 0 221,5227 21-1 0

21 0,5715 TAMDEM - LinMoving Max 0 59,058 0 0 0 260,2244 21-1 0,5715

21 0 TAMDEM - LinMoving Min 0 -149,323 0 0 0 -101,8175 21-1 0

21 0,5715 TAMDEM - LinMoving Min 0 -139,039 0 0 0 -92,1842 21-1 0,5715

21 0 SERV1-1 H+ Combination Max 0 -26,43 0 0 0 265,991 21-1 0

21 0,5715 SERV1-1 H+ Combination Max 0 -3,322 0 0 0 341,8878 21-1 0,5715

21 0 SERV1-1 H+ Combination Min 0 -210,836 0 0 0 -65,4696 21-1 0

21 0,5715 SERV1-1 H+ Combination Min 0 -181,477 0 0 0 -22,6766 21-1 0,5715

21 0 SERV1-2 T+ Combination Max 0 -27,623 0 0 0 288,6543 21-1 0

21 0,5715 SERV1-2 T+ Combination Max 0 -3,785 0 0 0 364,1726 21-1 0,5715

21 0 SERV1-2 T+ Combination Min 0 -212,705 0 0 0 -70,2895 21-1 0

21 0,5715 SERV1-2 T+ Combination Min 0 -187,2 0 0 0 -27,0404 21-1 0,5715

21 0 RESIST1-2 T+ Combination Max 0 -10,838 0 0 0 635,7476 21-1 0

21 0,5715 RESIST1-2 T+ Combination Max 0 33,953 0 0 0 784,0223 21-1 0,5715

21 0 RESIST1-2 T+ Combination Min 0 -441,616 0 0 0 -199,6939 21-1 0

21 0,5715 RESIST1-2 T+ Combination Min 0 -392,945 0 0 0 -126,5259 21-1 0,5715

21 0 SERV1-1 H- Combination Max 0 -34,378 0 0 0 243,6658 21-1 0

21 0,5715 SERV1-1 H- Combination Max 0 -15,226 0 0 0 315,2284 21-1 0,5715

21 0 SERV1-1 H- Combination Min 0 -196,082 0 0 0 -57,9316 21-1 0

21 0,5715 SERV1-1 H- Combination Min 0 -168,393 0 0 0 -21,9372 21-1 0,5715

21 0 SERV1-2  T- Combination Max 0 -14,306 0 0 0 264,262 21-1 0

21 0,5715 SERV1-2  T- Combination Max 0 8,423 0 0 0 335,5188 21-1 0,5715



21 0 SERV1-2  T- Combination Min 0 -212,617 0 0 0 -59,0781 21-1 0

21 0,5715 SERV1-2  T- Combination Min 0 -189,674 0 0 0 -16,8898 21-1 0,5715

21 0 RESIST 1-1 H+ Combination Max 0 -8,062 0 0 0 582,9988 21-1 0

21 0,5715 RESIST 1-1 H+ Combination Max 0 35,032 0 0 0 732,1544 21-1 0,5715

21 0 RESIST 1-1 H+ Combination Min 0 -437,267 0 0 0 -188,4758 21-1 0

21 0,5715 RESIST 1-1 H+ Combination Min 0 -379,624 0 0 0 -116,3691 21-1 0,5715

21 0 RESIST1-1 H- Combination Max 0 -26,561 0 0 0 531,037 21-1 0

21 0,5715 RESIST1-1 H- Combination Max 0 7,324 0 0 0 670,1048 21-1 0,5715

21 0 RESIST1-1 H- Combination Min 0 -402,926 0 0 0 -170,931 21-1 0

21 0,5715 RESIST1-1 H- Combination Min 0 -349,17 0 0 0 -114,6483 21-1 0,5715

21 0 RESIST1-2 T- Combination Max 0 20,158 0 0 0 578,9746 21-1 0

21 0,5715 RESIST1-2 T- Combination Max 0 62,368 0 0 0 717,3306 21-1 0,5715

21 0 RESIST1-2 T- Combination Min 0 -441,411 0 0 0 -173,5996 21-1 0

21 0,5715 RESIST1-2 T- Combination Min 0 -398,703 0 0 0 -102,9004 21-1 0,5715

21 0 E-SERV1-1 Combination Max 0 -26,43 0 0 0 265,991 21-1 0

21 0,5715 E-SERV1-1 Combination Max 0 -3,322 0 0 0 341,8878 21-1 0,5715

21 0 E-SERV1-1 Combination Min 0 -210,836 0 0 0 -65,4696 21-1 0

21 0,5715 E-SERV1-1 Combination Min 0 -181,477 0 0 0 -22,6766 21-1 0,5715

21 0 E-SERV1-2 Combination Max 0 -14,306 0 0 0 288,6543 21-1 0

21 0,5715 E-SERV1-2 Combination Max 0 8,423 0 0 0 364,1726 21-1 0,5715

21 0 E-SERV1-2 Combination Min 0 -212,705 0 0 0 -70,2895 21-1 0

21 0,5715 E-SERV1-2 Combination Min 0 -189,674 0 0 0 -27,0404 21-1 0,5715

21 0 E-RESIST1-1 Combination Max 0 -8,062 0 0 0 582,9988 21-1 0

21 0,5715 E-RESIST1-1 Combination Max 0 35,032 0 0 0 732,1544 21-1 0,5715

21 0 E-RESIST1-1 Combination Min 0 -437,267 0 0 0 -188,4758 21-1 0

21 0,5715 E-RESIST1-1 Combination Min 0 -379,624 0 0 0 -116,3691 21-1 0,5715

21 0 E-RESIST1-2 Combination Max 0 20,158 0 0 0 635,7476 21-1 0

21 0,5715 E-RESIST1-2 Combination Max 0 62,368 0 0 0 784,0223 21-1 0,5715

21 0 E-RESIST1-2 Combination Min 0 -441,616 0 0 0 -199,6939 21-1 0

21 0,5715 E-RESIST1-2 Combination Min 0 -398,703 0 0 0 -126,5259 21-1 0,5715

22 0 LINEA LinStatic 0 -21,786 0 0 0 32,3953 22-1 0

22 0,5715 LINEA LinStatic 0 -16,339 0 0 0 43,2894 22-1 0,5715

22 0 HL93 + LinMoving Max 0 47,313 0 0 0 266,5933 22-1 0

22 0,5715 HL93 + LinMoving Max 0 57,287 0 0 0 297,3612 22-1 0,5715

22 0 HL93 + LinMoving Min 0 -130,842 0 0 0 -97,971 22-1 0

22 0,5715 HL93 + LinMoving Min 0 -114,624 0 0 0 -87,7331 22-1 0,5715

22 0 TAMDEM + LinMoving Max 0 46,85 0 0 0 288,8782 22-1 0

22 0,5715 TAMDEM + LinMoving Max 0 58,702 0 0 0 322,5019 22-1 0,5715

22 0 TAMDEM + LinMoving Min 0 -136,565 0 0 0 -102,3348 22-1 0

22 0,5715 TAMDEM + LinMoving Min 0 -123,463 0 0 0 -91,6408 22-1 0,5715

22 0 HL93 - LinMoving Max 0 35,409 0 0 0 239,934 22-1 0

22 0,5715 HL93 - LinMoving Max 0 42,914 0 0 0 267,625 22-1 0,5715

22 0 HL93 - LinMoving Min 0 -117,758 0 0 0 -97,2317 22-1 0

22 0,5715 HL93 - LinMoving Min 0 -103,161 0 0 0 -94,0007 22-1 0,5715

22 0 TAMDEM - LinMoving Max 0 59,058 0 0 0 260,2244 22-1 0

22 0,5715 TAMDEM - LinMoving Max 0 69,735 0 0 0 290,5129 22-1 0,5715

22 0 TAMDEM - LinMoving Min 0 -139,039 0 0 0 -92,1842 22-1 0

22 0,5715 TAMDEM - LinMoving Min 0 -127,97 0 0 0 -82,551 22-1 0,5715

22 0 SERV1-1 H+ Combination Max 0 -3,322 0 0 0 341,8878 22-1 0

22 0,5715 SERV1-1 H+ Combination Max 0 19,311 0 0 0 397,9762 22-1 0,5715

22 0 SERV1-1 H+ Combination Min 0 -181,477 0 0 0 -22,6766 22-1 0

22 0,5715 SERV1-1 H+ Combination Min 0 -152,6 0 0 0 12,882 22-1 0,5715

22 0 SERV1-2 T+ Combination Max 0 -3,785 0 0 0 364,1726 22-1 0

22 0,5715 SERV1-2 T+ Combination Max 0 20,726 0 0 0 423,1169 22-1 0,5715

22 0 SERV1-2 T+ Combination Min 0 -187,2 0 0 0 -27,0404 22-1 0

22 0,5715 SERV1-2 T+ Combination Min 0 -161,439 0 0 0 8,9742 22-1 0,5715

22 0 RESIST1-2 T+ Combination Max 0 33,953 0 0 0 784,0223 22-1 0

22 0,5715 RESIST1-2 T+ Combination Max 0 80,312 0 0 0 899,8308 22-1 0,5715

22 0 RESIST1-2 T+ Combination Min 0 -392,945 0 0 0 -126,5259 22-1 0

22 0,5715 RESIST1-2 T+ Combination Min 0 -343,677 0 0 0 -64,0863 22-1 0,5715

22 0 SERV1-1 H- Combination Max 0 -15,226 0 0 0 315,2284 22-1 0

22 0,5715 SERV1-1 H- Combination Max 0 4,938 0 0 0 368,2401 22-1 0,5715

22 0 SERV1-1 H- Combination Min 0 -168,393 0 0 0 -21,9372 22-1 0

22 0,5715 SERV1-1 H- Combination Min 0 -141,138 0 0 0 6,6143 22-1 0,5715

22 0 SERV1-2  T- Combination Max 0 8,423 0 0 0 335,5188 22-1 0

22 0,5715 SERV1-2  T- Combination Max 0 31,759 0 0 0 391,128 22-1 0,5715

22 0 SERV1-2  T- Combination Min 0 -189,674 0 0 0 -16,8898 22-1 0

22 0,5715 SERV1-2  T- Combination Min 0 -165,946 0 0 0 18,064 22-1 0,5715



22 0 RESIST 1-1 H+ Combination Max 0 35,032 0 0 0 732,1544 22-1 0

22 0,5715 RESIST 1-1 H+ Combination Max 0 77,019 0 0 0 841,3159 22-1 0,5715

22 0 RESIST 1-1 H+ Combination Min 0 -379,624 0 0 0 -116,3691 22-1 0

22 0,5715 RESIST 1-1 H+ Combination Min 0 -323,104 0 0 0 -54,9909 22-1 0,5715

22 0 RESIST1-1 H- Combination Max 0 7,324 0 0 0 670,1048 22-1 0

22 0,5715 RESIST1-1 H- Combination Max 0 43,566 0 0 0 772,1051 22-1 0,5715

22 0 RESIST1-1 H- Combination Min 0 -349,17 0 0 0 -114,6483 22-1 0

22 0,5715 RESIST1-1 H- Combination Min 0 -296,425 0 0 0 -69,5789 22-1 0,5715

22 0 RESIST1-2 T- Combination Max 0 62,368 0 0 0 717,3306 22-1 0

22 0,5715 RESIST1-2 T- Combination Max 0 105,991 0 0 0 825,3766 22-1 0,5715

22 0 RESIST1-2 T- Combination Min 0 -398,703 0 0 0 -102,9004 22-1 0

22 0,5715 RESIST1-2 T- Combination Min 0 -354,167 0 0 0 -42,9297 22-1 0,5715

22 0 E-SERV1-1 Combination Max 0 -3,322 0 0 0 341,8878 22-1 0

22 0,5715 E-SERV1-1 Combination Max 0 19,311 0 0 0 397,9762 22-1 0,5715

22 0 E-SERV1-1 Combination Min 0 -181,477 0 0 0 -22,6766 22-1 0

22 0,5715 E-SERV1-1 Combination Min 0 -152,6 0 0 0 6,6143 22-1 0,5715

22 0 E-SERV1-2 Combination Max 0 8,423 0 0 0 364,1726 22-1 0

22 0,5715 E-SERV1-2 Combination Max 0 31,759 0 0 0 423,1169 22-1 0,5715

22 0 E-SERV1-2 Combination Min 0 -189,674 0 0 0 -27,0404 22-1 0

22 0,5715 E-SERV1-2 Combination Min 0 -165,946 0 0 0 8,9742 22-1 0,5715

22 0 E-RESIST1-1 Combination Max 0 35,032 0 0 0 732,1544 22-1 0

22 0,5715 E-RESIST1-1 Combination Max 0 77,019 0 0 0 841,3159 22-1 0,5715

22 0 E-RESIST1-1 Combination Min 0 -379,624 0 0 0 -116,3691 22-1 0

22 0,5715 E-RESIST1-1 Combination Min 0 -323,104 0 0 0 -69,5789 22-1 0,5715

22 0 E-RESIST1-2 Combination Max 0 62,368 0 0 0 784,0223 22-1 0

22 0,5715 E-RESIST1-2 Combination Max 0 105,991 0 0 0 899,8308 22-1 0,5715

22 0 E-RESIST1-2 Combination Min 0 -398,703 0 0 0 -126,5259 22-1 0

22 0,5715 E-RESIST1-2 Combination Min 0 -354,167 0 0 0 -64,0863 22-1 0,5715

23 0 LINEA LinStatic 0 -16,339 0 0 0 43,2894 23-1 0

23 0,5715 LINEA LinStatic 0 -10,893 0 0 0 51,071 23-1 0,5715

23 0 HL93 + LinMoving Max 0 57,287 0 0 0 297,3612 23-1 0

23 0,5715 HL93 + LinMoving Max 0 66,772 0 0 0 317,6982 23-1 0,5715

23 0 HL93 + LinMoving Min 0 -114,624 0 0 0 -87,7331 23-1 0

23 0,5715 HL93 + LinMoving Min 0 -99,21 0 0 0 -77,4951 23-1 0,5715

23 0 TAMDEM + LinMoving Max 0 58,702 0 0 0 322,5019 23-1 0

23 0,5715 TAMDEM + LinMoving Max 0 71,095 0 0 0 345,9657 23-1 0,5715

23 0 TAMDEM + LinMoving Min 0 -123,463 0 0 0 -91,6408 23-1 0

23 0,5715 TAMDEM + LinMoving Min 0 -110,236 0 0 0 -80,9469 23-1 0,5715

23 0 HL93 - LinMoving Max 0 42,914 0 0 0 267,625 23-1 0

23 0,5715 HL93 - LinMoving Max 0 51,15 0 0 0 285,9283 23-1 0,5715

23 0 HL93 - LinMoving Min 0 -103,161 0 0 0 -94,0007 23-1 0

23 0,5715 HL93 - LinMoving Min 0 -89,289 0 0 0 -90,8171 23-1 0,5715

23 0 TAMDEM - LinMoving Max 0 69,735 0 0 0 290,5129 23-1 0

23 0,5715 TAMDEM - LinMoving Max 0 80,899 0 0 0 311,6494 23-1 0,5715

23 0 TAMDEM - LinMoving Min 0 -127,97 0 0 0 -82,551 23-1 0

23 0,5715 TAMDEM - LinMoving Min 0 -116,158 0 0 0 -72,9178 23-1 0,5715

23 0 SERV1-1 H+ Combination Max 0 19,311 0 0 0 397,9762 23-1 0

23 0,5715 SERV1-1 H+ Combination Max 0 41,454 0 0 0 436,3993 23-1 0,5715

23 0 SERV1-1 H+ Combination Min 0 -152,6 0 0 0 12,882 23-1 0

23 0,5715 SERV1-1 H+ Combination Min 0 -124,527 0 0 0 41,2061 23-1 0,5715

23 0 SERV1-2 T+ Combination Max 0 20,726 0 0 0 423,1169 23-1 0

23 0,5715 SERV1-2 T+ Combination Max 0 45,778 0 0 0 464,6669 23-1 0,5715

23 0 SERV1-2 T+ Combination Min 0 -161,439 0 0 0 8,9742 23-1 0

23 0,5715 SERV1-2 T+ Combination Min 0 -135,553 0 0 0 37,7543 23-1 0,5715

23 0 RESIST1-2 T+ Combination Max 0 80,312 0 0 0 899,8308 23-1 0

23 0,5715 RESIST1-2 T+ Combination Max 0 127,93 0 0 0 981,264 23-1 0,5715

23 0 RESIST1-2 T+ Combination Min 0 -343,677 0 0 0 -64,0863 23-1 0

23 0,5715 RESIST1-2 T+ Combination Min 0 -294,119 0 0 0 -12,3751 23-1 0,5715

23 0 SERV1-1 H- Combination Max 0 4,938 0 0 0 368,2401 23-1 0

23 0,5715 SERV1-1 H- Combination Max 0 25,833 0 0 0 404,6295 23-1 0,5715

23 0 SERV1-1 H- Combination Min 0 -141,138 0 0 0 6,6143 23-1 0

23 0,5715 SERV1-1 H- Combination Min 0 -114,606 0 0 0 27,8841 23-1 0,5715

23 0 SERV1-2  T- Combination Max 0 31,759 0 0 0 391,128 23-1 0

23 0,5715 SERV1-2  T- Combination Max 0 55,581 0 0 0 430,3506 23-1 0,5715

23 0 SERV1-2  T- Combination Min 0 -165,946 0 0 0 18,064 23-1 0

23 0,5715 SERV1-2  T- Combination Min 0 -141,475 0 0 0 45,7834 23-1 0,5715

23 0 RESIST 1-1 H+ Combination Max 0 77,019 0 0 0 841,3159 23-1 0

23 0,5715 RESIST 1-1 H+ Combination Max 0 117,867 0 0 0 915,4712 23-1 0,5715



25 0 RESIST1-1 H- Combination Min 0 -195,288 0 0 0 -11,8455 25-1 0

25 0,5715 RESIST1-1 H- Combination Min 0 -146,552 0 0 0 0,9286 25-1 0,5715

25 0 RESIST1-2 T- Combination Max 0 196,358 0 0 0 944,296 25-1 0

25 0,5715 RESIST1-2 T- Combination Max 0 242,545 0 0 0 953,64 25-1 0,5715

25 0 RESIST1-2 T- Combination Min 0 -261,416 0 0 0 44,8266 25-1 0

25 0,5715 RESIST1-2 T- Combination Min 0 -215,227 0 0 0 72,6122 25-1 0,5715

25 0 E-SERV1-1 Combination Max 0 63,625 0 0 0 456,9284 25-1 0

25 0,5715 E-SERV1-1 Combination Max 0 86,693 0 0 0 457,2556 25-1 0,5715

25 0 E-SERV1-1 Combination Min 0 -99,388 0 0 0 41,9194 25-1 0

25 0,5715 E-SERV1-1 Combination Min 0 -76,32 0 0 0 48,7203 25-1 0,5715

25 0 E-SERV1-2 Combination Max 0 79,771 0 0 0 488,306 25-1 0

25 0,5715 E-SERV1-2 Combination Max 0 104,208 0 0 0 493,8215 25-1 0,5715

25 0 E-SERV1-2 Combination Min 0 -116,91 0 0 0 59,3 25-1 0

25 0,5715 E-SERV1-2 Combination Min 0 -92,471 0 0 0 73,6112 25-1 0,5715

25 0 E-RESIST1-1 Combination Max 0 158,778 0 0 0 954,0879 25-1 0

25 0,5715 E-RESIST1-1 Combination Max 0 201,778 0 0 0 951,7945 25-1 0,5715

25 0 E-RESIST1-1 Combination Min 0 -220,634 0 0 0 -11,8455 25-1 0

25 0,5715 E-RESIST1-1 Combination Min 0 -177,636 0 0 0 0,9286 25-1 0,5715

25 0 E-RESIST1-2 Combination Max 0 196,358 0 0 0 1027,1193 25-1 0

25 0,5715 E-RESIST1-2 Combination Max 0 242,545 0 0 0 1036,9016 25-1 0,5715

25 0 E-RESIST1-2 Combination Min 0 -261,416 0 0 0 28,6077 25-1 0

25 0,5715 E-RESIST1-2 Combination Min 0 -215,227 0 0 0 58,8622 25-1 0,5715

26 0 LINEA LinStatic 0 3,638E-12 0 0 0 57,2962 26-1 0

26 0,5715 LINEA LinStatic 0 5,446 0 0 0 55,7399 26-1 0,5715

26 0 HL93 + LinMoving Max 0 86,693 0 0 0 324,0855 26-1 0

26 0,5715 HL93 + LinMoving Max 0 99,157 0 0 0 327,3341 26-1 0,5715

26 0 HL93 + LinMoving Min 0 -76,32 0 0 0 -57,0195 26-1 0

26 0,5715 HL93 + LinMoving Min 0 -66,804 0 0 0 -67,2575 26-1 0,5715

26 0 TAMDEM + LinMoving Max 0 96,972 0 0 0 360,6513 26-1 0

26 0,5715 TAMDEM + LinMoving Max 0 110,19 0 0 0 358,6695 26-1 0,5715

26 0 TAMDEM + LinMoving Min 0 -83,941 0 0 0 -59,5589 26-1 0

26 0,5715 TAMDEM + LinMoving Min 0 -71,139 0 0 0 -70,2494 26-1 0,5715

26 0 HL93 - LinMoving Max 0 75,793 0 0 0 291,6769 26-1 0

26 0,5715 HL93 - LinMoving Max 0 89,241 0 0 0 294,6007 26-1 0,5715

26 0 HL93 - LinMoving Min 0 -62,966 0 0 0 -84,4498 26-1 0

26 0,5715 HL93 - LinMoving Min 0 -51,183 0 0 0 -87,6331 26-1 0,5715

26 0 TAMDEM - LinMoving Max 0 104,208 0 0 0 324,8784 26-1 0

26 0,5715 TAMDEM - LinMoving Max 0 116,115 0 0 0 323,0931 26-1 0,5715

26 0 TAMDEM - LinMoving Min 0 -92,471 0 0 0 -53,6513 26-1 0

26 0,5715 TAMDEM - LinMoving Min 0 -80,939 0 0 0 -63,2814 26-1 0,5715

26 0 SERV1-1 H+ Combination Max 0 86,693 0 0 0 457,2556 26-1 0

26 0,5715 SERV1-1 H+ Combination Max 0 111,815 0 0 0 456,887 26-1 0,5715

26 0 SERV1-1 H+ Combination Min 0 -76,32 0 0 0 76,1506 26-1 0

26 0,5715 SERV1-1 H+ Combination Min 0 -54,145 0 0 0 62,2953 26-1 0,5715

26 0 SERV1-2 T+ Combination Max 0 96,972 0 0 0 493,8215 26-1 0

26 0,5715 SERV1-2 T+ Combination Max 0 122,848 0 0 0 488,2224 26-1 0,5715

26 0 SERV1-2 T+ Combination Min 0 -83,941 0 0 0 73,6112 26-1 0

26 0,5715 SERV1-2 T+ Combination Min 0 -58,481 0 0 0 59,3035 26-1 0,5715

26 0 RESIST1-2 T+ Combination Max 0 225,702 0 0 0 1036,9016 26-1 0

26 0,5715 RESIST1-2 T+ Combination Max 0 275,239 0 0 0 1026,9247 26-1 0,5715

26 0 RESIST1-2 T+ Combination Min 0 -195,374 0 0 0 58,8622 26-1 0

26 0,5715 RESIST1-2 T+ Combination Min 0 -146,805 0 0 0 28,6159 26-1 0,5715

26 0 SERV1-1 H- Combination Max 0 75,793 0 0 0 424,847 26-1 0

26 0,5715 SERV1-1 H- Combination Max 0 101,9 0 0 0 424,1536 26-1 0,5715

26 0 SERV1-1 H- Combination Min 0 -62,966 0 0 0 48,7203 26-1 0

26 0,5715 SERV1-1 H- Combination Min 0 -38,524 0 0 0 41,9198 26-1 0,5715

26 0 SERV1-2  T- Combination Max 0 104,208 0 0 0 458,0485 26-1 0

26 0,5715 SERV1-2  T- Combination Max 0 128,774 0 0 0 452,646 26-1 0,5715

26 0 SERV1-2  T- Combination Min 0 -92,471 0 0 0 79,5188 26-1 0

26 0,5715 SERV1-2  T- Combination Min 0 -68,28 0 0 0 66,2715 26-1 0,5715

26 0 RESIST 1-1 H+ Combination Max 0 201,778 0 0 0 951,7945 26-1 0

26 0,5715 RESIST 1-1 H+ Combination Max 0 249,559 0 0 0 953,9915 26-1 0,5715

26 0 RESIST 1-1 H+ Combination Min 0 -177,636 0 0 0 64,7726 26-1 0

26 0,5715 RESIST 1-1 H+ Combination Min 0 -136,714 0 0 0 35,5794 26-1 0,5715

26 0 RESIST1-1 H- Combination Max 0 176,408 0 0 0 876,3636 26-1 0

26 0,5715 RESIST1-1 H- Combination Max 0 226,481 0 0 0 877,8044 26-1 0,5715

26 0 RESIST1-1 H- Combination Min 0 -146,552 0 0 0 0,9286 26-1 0

26 0,5715 RESIST1-1 H- Combination Min 0 -100,355 0 0 0 -11,8447 26-1 0,5715



24 0 RESIST1-1 H- Combination Max 0 81,508 0 0 0 841,527 24-1 0

24 0,5715 RESIST1-1 H- Combination Max 0 127,678 0 0 0 877,8913 24-1 0,5715

24 0 RESIST1-1 H- Combination Min 0 -245,364 0 0 0 -35,348 24-1 0

24 0,5715 RESIST1-1 H- Combination Min 0 -195,288 0 0 0 -11,8455 24-1 0,5715

24 0 RESIST1-2 T- Combination Max 0 150,747 0 0 0 901,3927 24-1 0

24 0,5715 RESIST1-2 T- Combination Max 0 196,358 0 0 0 944,296 24-1 0,5715

24 0 RESIST1-2 T- Combination Min 0 -307,902 0 0 0 6,3127 24-1 0

24 0,5715 RESIST1-2 T- Combination Min 0 -261,416 0 0 0 44,8266 24-1 0,5715

24 0 E-SERV1-1 Combination Max 0 41,454 0 0 0 436,3993 24-1 0

24 0,5715 E-SERV1-1 Combination Max 0 63,625 0 0 0 456,9284 24-1 0,5715

24 0 E-SERV1-1 Combination Min 0 -124,527 0 0 0 27,8841 24-1 0

24 0,5715 E-SERV1-1 Combination Min 0 -99,388 0 0 0 41,9194 24-1 0,5715

24 0 E-SERV1-2 Combination Max 0 55,581 0 0 0 464,6669 24-1 0

24 0,5715 E-SERV1-2 Combination Max 0 79,771 0 0 0 488,306 24-1 0,5715

24 0 E-SERV1-2 Combination Min 0 -141,475 0 0 0 37,7543 24-1 0

24 0,5715 E-SERV1-2 Combination Min 0 -116,91 0 0 0 59,3 24-1 0,5715

24 0 E-RESIST1-1 Combination Max 0 117,867 0 0 0 915,4712 24-1 0

24 0,5715 E-RESIST1-1 Combination Max 0 158,778 0 0 0 954,0879 24-1 0,5715

24 0 E-RESIST1-1 Combination Min 0 -268,455 0 0 0 -35,348 24-1 0

24 0,5715 E-RESIST1-1 Combination Min 0 -220,634 0 0 0 -11,8455 24-1 0,5715

24 0 E-RESIST1-2 Combination Max 0 150,747 0 0 0 981,264 24-1 0

24 0,5715 E-RESIST1-2 Combination Max 0 196,358 0 0 0 1027,1193 24-1 0,5715

24 0 E-RESIST1-2 Combination Min 0 -307,902 0 0 0 -12,3751 24-1 0

24 0,5715 E-RESIST1-2 Combination Min 0 -261,416 0 0 0 28,6077 24-1 0,5715

25 0 LINEA LinStatic 0 -5,446 0 0 0 55,7399 25-1 0

25 0,5715 LINEA LinStatic 0 9,734E-13 0 0 0 57,2962 25-1 0,5715

25 0 HL93 + LinMoving Max 0 76,284 0 0 0 327,3755 25-1 0

25 0,5715 HL93 + LinMoving Max 0 86,693 0 0 0 324,0855 25-1 0,5715

25 0 HL93 + LinMoving Min 0 -86,729 0 0 0 -67,2571 25-1 0

25 0,5715 HL93 + LinMoving Min 0 -76,32 0 0 0 -57,0195 25-1 0,5715

25 0 TAMDEM + LinMoving Max 0 83,896 0 0 0 358,7532 25-1 0

25 0,5715 TAMDEM + LinMoving Max 0 96,972 0 0 0 360,6513 25-1 0,5715

25 0 TAMDEM + LinMoving Min 0 -97,018 0 0 0 -70,2529 25-1 0

25 0,5715 TAMDEM + LinMoving Min 0 -83,941 0 0 0 -59,5589 25-1 0,5715

25 0 HL93 - LinMoving Max 0 62,922 0 0 0 294,638 25-1 0

25 0,5715 HL93 - LinMoving Max 0 75,793 0 0 0 291,6769 25-1 0,5715

25 0 HL93 - LinMoving Min 0 -75,839 0 0 0 -87,6335 25-1 0

25 0,5715 HL93 - LinMoving Min 0 -62,966 0 0 0 -84,4498 25-1 0,5715

25 0 TAMDEM - LinMoving Max 0 92,43 0 0 0 323,1685 25-1 0

25 0,5715 TAMDEM - LinMoving Max 0 104,208 0 0 0 324,8784 25-1 0,5715

25 0 TAMDEM - LinMoving Min 0 -104,251 0 0 0 -63,2845 25-1 0

25 0,5715 TAMDEM - LinMoving Min 0 -92,471 0 0 0 -53,6513 25-1 0,5715

25 0 SERV1-1 H+ Combination Max 0 63,625 0 0 0 456,9284 25-1 0

25 0,5715 SERV1-1 H+ Combination Max 0 86,693 0 0 0 457,2556 25-1 0,5715

25 0 SERV1-1 H+ Combination Min 0 -99,388 0 0 0 62,2957 25-1 0

25 0,5715 SERV1-1 H+ Combination Min 0 -76,32 0 0 0 76,1506 25-1 0,5715

25 0 SERV1-2 T+ Combination Max 0 71,237 0 0 0 488,306 25-1 0

25 0,5715 SERV1-2 T+ Combination Max 0 96,972 0 0 0 493,8215 25-1 0,5715

25 0 SERV1-2 T+ Combination Min 0 -109,677 0 0 0 59,3 25-1 0

25 0,5715 SERV1-2 T+ Combination Min 0 -83,941 0 0 0 73,6112 25-1 0,5715

25 0 RESIST1-2 T+ Combination Max 0 176,496 0 0 0 1027,1193 25-1 0

25 0,5715 RESIST1-2 T+ Combination Max 0 225,702 0 0 0 1036,9016 25-1 0,5715

25 0 RESIST1-2 T+ Combination Min 0 -244,582 0 0 0 28,6077 25-1 0

25 0,5715 RESIST1-2 T+ Combination Min 0 -195,374 0 0 0 58,8622 25-1 0,5715

25 0 SERV1-1 H- Combination Max 0 50,263 0 0 0 424,1909 25-1 0

25 0,5715 SERV1-1 H- Combination Max 0 75,793 0 0 0 424,847 25-1 0,5715

25 0 SERV1-1 H- Combination Min 0 -88,498 0 0 0 41,9194 25-1 0

25 0,5715 SERV1-1 H- Combination Min 0 -62,966 0 0 0 48,7203 25-1 0,5715

25 0 SERV1-2  T- Combination Max 0 79,771 0 0 0 452,7213 25-1 0

25 0,5715 SERV1-2  T- Combination Max 0 104,208 0 0 0 458,0485 25-1 0,5715

25 0 SERV1-2  T- Combination Min 0 -116,91 0 0 0 66,2684 25-1 0

25 0,5715 SERV1-2  T- Combination Min 0 -92,471 0 0 0 79,5188 25-1 0,5715

25 0 RESIST 1-1 H+ Combination Max 0 158,778 0 0 0 954,0879 25-1 0

25 0,5715 RESIST 1-1 H+ Combination Max 0 201,778 0 0 0 951,7945 25-1 0,5715

25 0 RESIST 1-1 H+ Combination Min 0 -220,634 0 0 0 35,5804 25-1 0

25 0,5715 RESIST 1-1 H+ Combination Min 0 -177,636 0 0 0 64,7726 25-1 0,5715

25 0 RESIST1-1 H- Combination Max 0 127,678 0 0 0 877,8913 25-1 0

25 0,5715 RESIST1-1 H- Combination Max 0 176,408 0 0 0 876,3636 25-1 0,5715



26 0 RESIST1-2 T- Combination Max 0 242,545 0 0 0 953,64 26-1 0

26 0,5715 RESIST1-2 T- Combination Max 0 289,03 0 0 0 944,1206 26-1 0,5715

26 0 RESIST1-2 T- Combination Min 0 -215,227 0 0 0 72,6122 26-1 0

26 0,5715 RESIST1-2 T- Combination Min 0 -169,614 0 0 0 44,834 26-1 0,5715

26 0 E-SERV1-1 Combination Max 0 86,693 0 0 0 457,2556 26-1 0

26 0,5715 E-SERV1-1 Combination Max 0 111,815 0 0 0 456,887 26-1 0,5715

26 0 E-SERV1-1 Combination Min 0 -76,32 0 0 0 48,7203 26-1 0

26 0,5715 E-SERV1-1 Combination Min 0 -54,145 0 0 0 41,9198 26-1 0,5715

26 0 E-SERV1-2 Combination Max 0 104,208 0 0 0 493,8215 26-1 0

26 0,5715 E-SERV1-2 Combination Max 0 128,774 0 0 0 488,2224 26-1 0,5715

26 0 E-SERV1-2 Combination Min 0 -92,471 0 0 0 73,6112 26-1 0

26 0,5715 E-SERV1-2 Combination Min 0 -68,28 0 0 0 59,3035 26-1 0,5715

26 0 E-RESIST1-1 Combination Max 0 201,778 0 0 0 951,7945 26-1 0

26 0,5715 E-RESIST1-1 Combination Max 0 249,559 0 0 0 953,9915 26-1 0,5715

26 0 E-RESIST1-1 Combination Min 0 -177,636 0 0 0 0,9286 26-1 0

26 0,5715 E-RESIST1-1 Combination Min 0 -136,714 0 0 0 -11,8447 26-1 0,5715

26 0 E-RESIST1-2 Combination Max 0 242,545 0 0 0 1036,9016 26-1 0

26 0,5715 E-RESIST1-2 Combination Max 0 289,03 0 0 0 1026,9247 26-1 0,5715

26 0 E-RESIST1-2 Combination Min 0 -215,227 0 0 0 58,8622 26-1 0

26 0,5715 E-RESIST1-2 Combination Min 0 -169,614 0 0 0 28,6159 26-1 0,5715

27 0 LINEA LinStatic 0 5,446 0 0 0 55,7399 27-1 0

27 0,5715 LINEA LinStatic 0 10,893 0 0 0 51,071 27-1 0,5715

27 0 HL93 + LinMoving Max 0 99,157 0 0 0 327,3341 27-1 0

27 0,5715 HL93 + LinMoving Max 0 114,569 0 0 0 317,6702 27-1 0,5715

27 0 HL93 + LinMoving Min 0 -66,804 0 0 0 -67,2575 27-1 0

27 0,5715 HL93 + LinMoving Min 0 -57,321 0 0 0 -77,4956 27-1 0,5715

27 0 TAMDEM + LinMoving Max 0 110,19 0 0 0 358,6695 27-1 0

27 0,5715 TAMDEM + LinMoving Max 0 123,417 0 0 0 345,8936 27-1 0,5715

27 0 TAMDEM + LinMoving Min 0 -71,139 0 0 0 -70,2494 27-1 0

27 0,5715 TAMDEM + LinMoving Min 0 -58,745 0 0 0 -80,9428 27-1 0,5715

27 0 HL93 - LinMoving Max 0 89,241 0 0 0 294,6007 27-1 0

27 0,5715 HL93 - LinMoving Max 0 103,112 0 0 0 285,9032 27-1 0,5715

27 0 HL93 - LinMoving Min 0 -51,183 0 0 0 -87,6331 27-1 0

27 0,5715 HL93 - LinMoving Min 0 -42,942 0 0 0 -90,8189 27-1 0,5715

27 0 TAMDEM - LinMoving Max 0 116,115 0 0 0 323,0931 27-1 0

27 0,5715 TAMDEM - LinMoving Max 0 127,93 0 0 0 311,5844 27-1 0,5715

27 0 TAMDEM - LinMoving Min 0 -80,939 0 0 0 -63,2814 27-1 0

27 0,5715 TAMDEM - LinMoving Min 0 -69,774 0 0 0 -72,9141 27-1 0,5715

27 0 SERV1-1 H+ Combination Max 0 111,815 0 0 0 456,887 27-1 0

27 0,5715 SERV1-1 H+ Combination Max 0 139,887 0 0 0 436,3714 27-1 0,5715

27 0 SERV1-1 H+ Combination Min 0 -54,145 0 0 0 62,2953 27-1 0

27 0,5715 SERV1-1 H+ Combination Min 0 -32,004 0 0 0 41,2056 27-1 0,5715

27 0 SERV1-2 T+ Combination Max 0 122,848 0 0 0 488,2224 27-1 0

27 0,5715 SERV1-2 T+ Combination Max 0 148,734 0 0 0 464,5947 27-1 0,5715

27 0 SERV1-2 T+ Combination Min 0 -58,481 0 0 0 59,3035 27-1 0

27 0,5715 SERV1-2 T+ Combination Min 0 -33,427 0 0 0 37,7583 27-1 0,5715

27 0 RESIST1-2 T+ Combination Max 0 275,239 0 0 0 1026,9247 27-1 0

27 0,5715 RESIST1-2 T+ Combination Max 0 324,797 0 0 0 981,096 27-1 0,5715

27 0 RESIST1-2 T+ Combination Min 0 -146,805 0 0 0 28,6159 27-1 0

27 0,5715 RESIST1-2 T+ Combination Min 0 -99,184 0 0 0 -12,3657 27-1 0,5715

27 0 SERV1-1 H- Combination Max 0 101,9 0 0 0 424,1536 27-1 0

27 0,5715 SERV1-1 H- Combination Max 0 128,43 0 0 0 404,6044 27-1 0,5715

27 0 SERV1-1 H- Combination Min 0 -38,524 0 0 0 41,9198 27-1 0

27 0,5715 SERV1-1 H- Combination Min 0 -17,625 0 0 0 27,8823 27-1 0,5715

27 0 SERV1-2  T- Combination Max 0 128,774 0 0 0 452,646 27-1 0

27 0,5715 SERV1-2  T- Combination Max 0 153,247 0 0 0 430,2856 27-1 0,5715

27 0 SERV1-2  T- Combination Min 0 -68,28 0 0 0 66,2715 27-1 0

27 0,5715 SERV1-2  T- Combination Min 0 -44,456 0 0 0 45,7871 27-1 0,5715

27 0 RESIST 1-1 H+ Combination Max 0 249,559 0 0 0 953,9915 27-1 0

27 0,5715 RESIST 1-1 H+ Combination Max 0 304,204 0 0 0 915,4061 27-1 0,5715

27 0 RESIST 1-1 H+ Combination Min 0 -136,714 0 0 0 35,5794 27-1 0

27 0,5715 RESIST 1-1 H+ Combination Min 0 -95,871 0 0 0 -4,3422 27-1 0,5715

27 0 RESIST1-1 H- Combination Max 0 226,481 0 0 0 877,8044 27-1 0

27 0,5715 RESIST1-1 H- Combination Max 0 277,538 0 0 0 841,4684 27-1 0,5715

27 0 RESIST1-1 H- Combination Min 0 -100,355 0 0 0 -11,8447 27-1 0

27 0,5715 RESIST1-1 H- Combination Min 0 -62,403 0 0 0 -35,3522 27-1 0,5715

27 0 RESIST1-2 T- Combination Max 0 289,03 0 0 0 944,1206 27-1 0

27 0,5715 RESIST1-2 T- Combination Max 0 335,302 0 0 0 901,2415 27-1 0,5715



27 0 RESIST1-2 T- Combination Min 0 -169,614 0 0 0 44,834 27-1 0

27 0,5715 RESIST1-2 T- Combination Min 0 -124,854 0 0 0 6,3211 27-1 0,5715

27 0 E-SERV1-1 Combination Max 0 111,815 0 0 0 456,887 27-1 0

27 0,5715 E-SERV1-1 Combination Max 0 139,887 0 0 0 436,3714 27-1 0,5715

27 0 E-SERV1-1 Combination Min 0 -54,145 0 0 0 41,9198 27-1 0

27 0,5715 E-SERV1-1 Combination Min 0 -32,004 0 0 0 27,8823 27-1 0,5715

27 0 E-SERV1-2 Combination Max 0 128,774 0 0 0 488,2224 27-1 0

27 0,5715 E-SERV1-2 Combination Max 0 153,247 0 0 0 464,5947 27-1 0,5715

27 0 E-SERV1-2 Combination Min 0 -68,28 0 0 0 59,3035 27-1 0

27 0,5715 E-SERV1-2 Combination Min 0 -44,456 0 0 0 37,7583 27-1 0,5715

27 0 E-RESIST1-1 Combination Max 0 249,559 0 0 0 953,9915 27-1 0

27 0,5715 E-RESIST1-1 Combination Max 0 304,204 0 0 0 915,4061 27-1 0,5715

27 0 E-RESIST1-1 Combination Min 0 -136,714 0 0 0 -11,8447 27-1 0

27 0,5715 E-RESIST1-1 Combination Min 0 -95,871 0 0 0 -35,3522 27-1 0,5715

27 0 E-RESIST1-2 Combination Max 0 289,03 0 0 0 1026,9247 27-1 0

27 0,5715 E-RESIST1-2 Combination Max 0 335,302 0 0 0 981,096 27-1 0,5715

27 0 E-RESIST1-2 Combination Min 0 -169,614 0 0 0 28,6159 27-1 0

27 0,5715 E-RESIST1-2 Combination Min 0 -124,854 0 0 0 -12,3657 27-1 0,5715

28 0 LINEA LinStatic 0 10,893 0 0 0 51,071 28-1 0

28 0,5715 LINEA LinStatic 0 16,339 0 0 0 43,2894 28-1 0,5715

28 0 HL93 + LinMoving Max 0 114,569 0 0 0 317,6702 28-1 0

28 0,5715 HL93 + LinMoving Max 0 130,785 0 0 0 297,3281 28-1 0,5715

28 0 HL93 + LinMoving Min 0 -57,321 0 0 0 -77,4956 28-1 0

28 0,5715 HL93 + LinMoving Min 0 -47,349 0 0 0 -87,7336 28-1 0,5715

28 0 TAMDEM + LinMoving Max 0 123,417 0 0 0 345,8936 28-1 0

28 0,5715 TAMDEM + LinMoving Max 0 136,52 0 0 0 322,4401 28-1 0,5715

28 0 TAMDEM + LinMoving Min 0 -58,745 0 0 0 -80,9428 28-1 0

28 0,5715 TAMDEM + LinMoving Min 0 -46,89 0 0 0 -91,6363 28-1 0,5715

28 0 HL93 - LinMoving Max 0 103,112 0 0 0 285,9032 28-1 0

28 0,5715 HL93 - LinMoving Max 0 117,706 0 0 0 267,5953 28-1 0,5715

28 0 HL93 - LinMoving Min 0 -42,942 0 0 0 -90,8189 28-1 0

28 0,5715 HL93 - LinMoving Min 0 -35,432 0 0 0 -94,0047 28-1 0,5715

28 0 TAMDEM - LinMoving Max 0 127,93 0 0 0 311,5844 28-1 0

28 0,5715 TAMDEM - LinMoving Max 0 139,002 0 0 0 290,4573 28-1 0,5715

28 0 TAMDEM - LinMoving Min 0 -69,774 0 0 0 -72,9141 28-1 0

28 0,5715 TAMDEM - LinMoving Min 0 -59,095 0 0 0 -82,5469 28-1 0,5715

28 0 SERV1-1 H+ Combination Max 0 139,887 0 0 0 436,3714 28-1 0

28 0,5715 SERV1-1 H+ Combination Max 0 168,761 0 0 0 397,9431 28-1 0,5715

28 0 SERV1-1 H+ Combination Min 0 -32,004 0 0 0 41,2056 28-1 0

28 0,5715 SERV1-1 H+ Combination Min 0 -9,373 0 0 0 12,8814 28-1 0,5715

28 0 SERV1-2 T+ Combination Max 0 148,734 0 0 0 464,5947 28-1 0

28 0,5715 SERV1-2 T+ Combination Max 0 174,496 0 0 0 423,0552 28-1 0,5715

28 0 SERV1-2 T+ Combination Min 0 -33,427 0 0 0 37,7583 28-1 0

28 0,5715 SERV1-2 T+ Combination Min 0 -8,914 0 0 0 8,9787 28-1 0,5715

28 0 RESIST1-2 T+ Combination Max 0 324,797 0 0 0 981,096 28-1 0

28 0,5715 RESIST1-2 T+ Combination Max 0 374,067 0 0 0 899,6872 28-1 0,5715

28 0 RESIST1-2 T+ Combination Min 0 -99,184 0 0 0 -12,3657 28-1 0

28 0,5715 RESIST1-2 T+ Combination Min 0 -52,82 0 0 0 -64,0757 28-1 0,5715

28 0 SERV1-1 H- Combination Max 0 128,43 0 0 0 404,6044 28-1 0

28 0,5715 SERV1-1 H- Combination Max 0 155,683 0 0 0 368,2103 28-1 0,5715

28 0 SERV1-1 H- Combination Min 0 -17,625 0 0 0 27,8823 28-1 0

28 0,5715 SERV1-1 H- Combination Min 0 2,544 0 0 0 6,6104 28-1 0,5715

28 0 SERV1-2  T- Combination Max 0 153,247 0 0 0 430,2856 28-1 0

28 0,5715 SERV1-2  T- Combination Max 0 176,978 0 0 0 391,0724 28-1 0,5715

28 0 SERV1-2  T- Combination Min 0 -44,456 0 0 0 45,7871 28-1 0

28 0,5715 SERV1-2  T- Combination Min 0 -21,119 0 0 0 18,0681 28-1 0,5715

28 0 RESIST 1-1 H+ Combination Max 0 304,204 0 0 0 915,4061 28-1 0

28 0,5715 RESIST 1-1 H+ Combination Max 0 360,719 0 0 0 841,239 28-1 0,5715

28 0 RESIST 1-1 H+ Combination Min 0 -95,871 0 0 0 -4,3422 28-1 0

28 0,5715 RESIST 1-1 H+ Combination Min 0 -53,888 0 0 0 -54,9921 28-1 0,5715

28 0 RESIST1-1 H- Combination Max 0 277,538 0 0 0 841,4684 28-1 0

28 0,5715 RESIST1-1 H- Combination Max 0 330,279 0 0 0 772,0358 28-1 0,5715

28 0 RESIST1-1 H- Combination Min 0 -62,403 0 0 0 -35,3522 28-1 0

28 0,5715 RESIST1-1 H- Combination Min 0 -26,151 0 0 0 -69,5881 28-1 0,5715

28 0 RESIST1-2 T- Combination Max 0 335,302 0 0 0 901,2415 28-1 0

28 0,5715 RESIST1-2 T- Combination Max 0 379,844 0 0 0 825,2472 28-1 0,5715

28 0 RESIST1-2 T- Combination Min 0 -124,854 0 0 0 6,3211 28-1 0

28 0,5715 RESIST1-2 T- Combination Min 0 -81,227 0 0 0 -42,9201 28-1 0,5715



29 0 E-SERV1-1 Combination Min 0 -9,373 0 0 0 6,6104 29-1 0

29 0,5715 E-SERV1-1 Combination Min 0 13,734 0 0 0 -22,6772 29-1 0,5715

29 0 E-SERV1-2 Combination Max 0 176,978 0 0 0 423,0552 29-1 0

29 0,5715 E-SERV1-2 Combination Max 0 200,002 0 0 0 364,1195 29-1 0,5715

29 0 E-SERV1-2 Combination Min 0 -21,119 0 0 0 8,9787 29-1 0

29 0,5715 E-SERV1-2 Combination Min 0 1,612 0 0 0 -27,0353 29-1 0,5715

29 0 E-RESIST1-1 Combination Max 0 360,719 0 0 0 841,239 29-1 0

29 0,5715 E-RESIST1-1 Combination Max 0 418,359 0 0 0 732,1077 29-1 0,5715

29 0 E-RESIST1-1 Combination Min 0 -53,888 0 0 0 -69,5881 29-1 0

29 0,5715 E-RESIST1-1 Combination Min 0 -10,797 0 0 0 -116,3705 29-1 0,5715

29 0 E-RESIST1-2 Combination Max 0 379,844 0 0 0 899,6872 29-1 0

29 0,5715 E-RESIST1-2 Combination Max 0 422,74 0 0 0 783,8987 29-1 0,5715

29 0 E-RESIST1-2 Combination Min 0 -81,227 0 0 0 -64,0757 29-1 0

29 0,5715 E-RESIST1-2 Combination Min 0 -39,011 0 0 0 -126,514 29-1 0,5715

30 0 LINEA LinStatic 0 21,786 0 0 0 32,3953 30-1 0

30 0,5715 LINEA LinStatic 0 27,232 0 0 0 18,3885 30-1 0,5715

30 0 HL93 + LinMoving Max 0 147,484 0 0 0 266,5733 30-1 0

30 0,5715 HL93 + LinMoving Max 0 163,953 0 0 0 223,2431 30-1 0,5715

30 0 HL93 + LinMoving Min 0 -36,901 0 0 0 -97,9716 30-1 0

30 0,5715 HL93 + LinMoving Min 0 -26,104 0 0 0 -108,2096 30-1 0,5715

30 0 TAMDEM + LinMoving Max 0 149,367 0 0 0 288,8251 30-1 0

30 0,5715 TAMDEM + LinMoving Max 0 161,824 0 0 0 245,8678 30-1 0,5715

30 0 TAMDEM + LinMoving Min 0 -35,709 0 0 0 -102,3297 30-1 0

30 0,5715 TAMDEM + LinMoving Min 0 -25,333 0 0 0 -113,0232 30-1 0,5715

30 0 HL93 - LinMoving Max 0 132,736 0 0 0 239,916 30-1 0

30 0,5715 HL93 - LinMoving Max 0 147,558 0 0 0 200,9188 30-1 0,5715

30 0 HL93 - LinMoving Min 0 -28,938 0 0 0 -97,2339 30-1 0

30 0,5715 HL93 - LinMoving Min 0 -22,778 0 0 0 -100,6706 30-1 0,5715

30 0 TAMDEM - LinMoving Max 0 149,288 0 0 0 260,1765 30-1 0

30 0,5715 TAMDEM - LinMoving Max 0 158,75 0 0 0 221,4802 30-1 0,5715

30 0 TAMDEM - LinMoving Min 0 -49,023 0 0 0 -92,1796 30-1 0

30 0,5715 TAMDEM - LinMoving Min 0 -39,674 0 0 0 -101,8124 30-1 0,5715

30 0 SERV1-1 H+ Combination Max 0 198,119 0 0 0 341,8677 30-1 0

30 0,5715 SERV1-1 H+ Combination Max 0 227,247 0 0 0 265,9824 30-1 0,5715

30 0 SERV1-1 H+ Combination Min 0 13,734 0 0 0 -22,6772 30-1 0

30 0,5715 SERV1-1 H+ Combination Min 0 37,19 0 0 0 -65,4703 30-1 0,5715

30 0 SERV1-2 T+ Combination Max 0 200,002 0 0 0 364,1195 30-1 0

30 0,5715 SERV1-2 T+ Combination Max 0 225,118 0 0 0 288,6072 30-1 0,5715

30 0 SERV1-2 T+ Combination Min 0 14,926 0 0 0 -27,0353 30-1 0

30 0,5715 SERV1-2 T+ Combination Min 0 37,961 0 0 0 -70,2838 30-1 0,5715

30 0 RESIST1-2 T+ Combination Max 0 422,74 0 0 0 783,8987 30-1 0

30 0,5715 RESIST1-2 T+ Combination Max 0 470,507 0 0 0 635,638 30-1 0,5715

30 0 RESIST1-2 T+ Combination Min 0 -8,023 0 0 0 -126,514 30-1 0

30 0,5715 RESIST1-2 T+ Combination Min 0 34,899 0 0 0 -199,6808 30-1 0,5715

30 0 SERV1-1 H- Combination Max 0 183,371 0 0 0 315,2104 30-1 0

30 0,5715 SERV1-1 H- Combination Max 0 210,851 0 0 0 243,6581 30-1 0,5715

30 0 SERV1-1 H- Combination Min 0 21,697 0 0 0 -21,9395 30-1 0

30 0,5715 SERV1-1 H- Combination Min 0 40,515 0 0 0 -57,9312 30-1 0,5715

30 0 SERV1-2  T- Combination Max 0 199,923 0 0 0 335,4709 30-1 0

30 0,5715 SERV1-2  T- Combination Max 0 222,044 0 0 0 264,2196 30-1 0,5715

30 0 SERV1-2  T- Combination Min 0 1,612 0 0 0 -16,8852 30-1 0

30 0,5715 SERV1-2  T- Combination Min 0 23,62 0 0 0 -59,0731 30-1 0,5715

30 0 RESIST 1-1 H+ Combination Max 0 418,359 0 0 0 732,1077 30-1 0

30 0,5715 RESIST 1-1 H+ Combination Max 0 475,463 0 0 0 582,9788 30-1 0,5715

30 0 RESIST 1-1 H+ Combination Min 0 -10,797 0 0 0 -116,3705 30-1 0

30 0,5715 RESIST 1-1 H+ Combination Min 0 33,105 0 0 0 -188,4773 30-1 0,5715

30 0 RESIST1-1 H- Combination Max 0 384,032 0 0 0 670,0628 30-1 0

30 0,5715 RESIST1-1 H- Combination Max 0 437,303 0 0 0 531,019 30-1 0,5715

30 0 RESIST1-1 H- Combination Min 0 7,737 0 0 0 -114,6535 30-1 0

30 0,5715 RESIST1-1 H- Combination Min 0 40,845 0 0 0 -170,9301 30-1 0,5715

30 0 RESIST1-2 T- Combination Max 0 422,558 0 0 0 717,2192 30-1 0

30 0,5715 RESIST1-2 T- Combination Max 0 463,352 0 0 0 578,8758 30-1 0,5715

30 0 RESIST1-2 T- Combination Min 0 -39,011 0 0 0 -102,8897 30-1 0

30 0,5715 RESIST1-2 T- Combination Min 0 1,52 0 0 0 -173,5878 30-1 0,5715

30 0 E-SERV1-1 Combination Max 0 198,119 0 0 0 341,8677 30-1 0

30 0,5715 E-SERV1-1 Combination Max 0 227,247 0 0 0 265,9824 30-1 0,5715

30 0 E-SERV1-1 Combination Min 0 13,734 0 0 0 -22,6772 30-1 0

30 0,5715 E-SERV1-1 Combination Min 0 37,19 0 0 0 -65,4703 30-1 0,5715



28 0 E-SERV1-1 Combination Max 0 139,887 0 0 0 436,3714 28-1 0

28 0,5715 E-SERV1-1 Combination Max 0 168,761 0 0 0 397,9431 28-1 0,5715

28 0 E-SERV1-1 Combination Min 0 -32,004 0 0 0 27,8823 28-1 0

28 0,5715 E-SERV1-1 Combination Min 0 -9,373 0 0 0 6,6104 28-1 0,5715

28 0 E-SERV1-2 Combination Max 0 153,247 0 0 0 464,5947 28-1 0

28 0,5715 E-SERV1-2 Combination Max 0 176,978 0 0 0 423,0552 28-1 0,5715

28 0 E-SERV1-2 Combination Min 0 -44,456 0 0 0 37,7583 28-1 0

28 0,5715 E-SERV1-2 Combination Min 0 -21,119 0 0 0 8,9787 28-1 0,5715

28 0 E-RESIST1-1 Combination Max 0 304,204 0 0 0 915,4061 28-1 0

28 0,5715 E-RESIST1-1 Combination Max 0 360,719 0 0 0 841,239 28-1 0,5715

28 0 E-RESIST1-1 Combination Min 0 -95,871 0 0 0 -35,3522 28-1 0

28 0,5715 E-RESIST1-1 Combination Min 0 -53,888 0 0 0 -69,5881 28-1 0,5715

28 0 E-RESIST1-2 Combination Max 0 335,302 0 0 0 981,096 28-1 0

28 0,5715 E-RESIST1-2 Combination Max 0 379,844 0 0 0 899,6872 28-1 0,5715

28 0 E-RESIST1-2 Combination Min 0 -124,854 0 0 0 -12,3657 28-1 0

28 0,5715 E-RESIST1-2 Combination Min 0 -81,227 0 0 0 -64,0757 28-1 0,5715

29 0 LINEA LinStatic 0 16,339 0 0 0 43,2894 29-1 0

29 0,5715 LINEA LinStatic 0 21,786 0 0 0 32,3953 29-1 0,5715

29 0 HL93 + LinMoving Max 0 130,785 0 0 0 297,3281 29-1 0

29 0,5715 HL93 + LinMoving Max 0 147,484 0 0 0 266,5733 29-1 0,5715

29 0 HL93 + LinMoving Min 0 -47,349 0 0 0 -87,7336 29-1 0

29 0,5715 HL93 + LinMoving Min 0 -36,901 0 0 0 -97,9716 29-1 0,5715

29 0 TAMDEM + LinMoving Max 0 136,52 0 0 0 322,4401 29-1 0

29 0,5715 TAMDEM + LinMoving Max 0 149,367 0 0 0 288,8251 29-1 0,5715

29 0 TAMDEM + LinMoving Min 0 -46,89 0 0 0 -91,6363 29-1 0

29 0,5715 TAMDEM + LinMoving Min 0 -35,709 0 0 0 -102,3297 29-1 0,5715

29 0 HL93 - LinMoving Max 0 117,706 0 0 0 267,5953 29-1 0

29 0,5715 HL93 - LinMoving Max 0 132,736 0 0 0 239,916 29-1 0,5715

29 0 HL93 - LinMoving Min 0 -35,432 0 0 0 -94,0047 29-1 0

29 0,5715 HL93 - LinMoving Min 0 -28,938 0 0 0 -97,2339 29-1 0,5715

29 0 TAMDEM - LinMoving Max 0 139,002 0 0 0 290,4573 29-1 0

29 0,5715 TAMDEM - LinMoving Max 0 149,288 0 0 0 260,1765 29-1 0,5715

29 0 TAMDEM - LinMoving Min 0 -59,095 0 0 0 -82,5469 29-1 0

29 0,5715 TAMDEM - LinMoving Min 0 -49,023 0 0 0 -92,1796 29-1 0,5715

29 0 SERV1-1 H+ Combination Max 0 168,761 0 0 0 397,9431 29-1 0

29 0,5715 SERV1-1 H+ Combination Max 0 198,119 0 0 0 341,8677 29-1 0,5715

29 0 SERV1-1 H+ Combination Min 0 -9,373 0 0 0 12,8814 29-1 0

29 0,5715 SERV1-1 H+ Combination Min 0 13,734 0 0 0 -22,6772 29-1 0,5715

29 0 SERV1-2 T+ Combination Max 0 174,496 0 0 0 423,0552 29-1 0

29 0,5715 SERV1-2 T+ Combination Max 0 200,002 0 0 0 364,1195 29-1 0,5715

29 0 SERV1-2 T+ Combination Min 0 -8,914 0 0 0 8,9787 29-1 0

29 0,5715 SERV1-2 T+ Combination Min 0 14,926 0 0 0 -27,0353 29-1 0,5715

29 0 RESIST1-2 T+ Combination Max 0 374,067 0 0 0 899,6872 29-1 0

29 0,5715 RESIST1-2 T+ Combination Max 0 422,74 0 0 0 783,8987 29-1 0,5715

29 0 RESIST1-2 T+ Combination Min 0 -52,82 0 0 0 -64,0757 29-1 0

29 0,5715 RESIST1-2 T+ Combination Min 0 -8,023 0 0 0 -126,514 29-1 0,5715

29 0 SERV1-1 H- Combination Max 0 155,683 0 0 0 368,2103 29-1 0

29 0,5715 SERV1-1 H- Combination Max 0 183,371 0 0 0 315,2104 29-1 0,5715

29 0 SERV1-1 H- Combination Min 0 2,544 0 0 0 6,6104 29-1 0

29 0,5715 SERV1-1 H- Combination Min 0 21,697 0 0 0 -21,9395 29-1 0,5715

29 0 SERV1-2  T- Combination Max 0 176,978 0 0 0 391,0724 29-1 0

29 0,5715 SERV1-2  T- Combination Max 0 199,923 0 0 0 335,4709 29-1 0,5715

29 0 SERV1-2  T- Combination Min 0 -21,119 0 0 0 18,0681 29-1 0

29 0,5715 SERV1-2  T- Combination Min 0 1,612 0 0 0 -16,8852 29-1 0,5715

29 0 RESIST 1-1 H+ Combination Max 0 360,719 0 0 0 841,239 29-1 0

29 0,5715 RESIST 1-1 H+ Combination Max 0 418,359 0 0 0 732,1077 29-1 0,5715

29 0 RESIST 1-1 H+ Combination Min 0 -53,888 0 0 0 -54,9921 29-1 0

29 0,5715 RESIST 1-1 H+ Combination Min 0 -10,797 0 0 0 -116,3705 29-1 0,5715

29 0 RESIST1-1 H- Combination Max 0 330,279 0 0 0 772,0358 29-1 0

29 0,5715 RESIST1-1 H- Combination Max 0 384,032 0 0 0 670,0628 29-1 0,5715

29 0 RESIST1-1 H- Combination Min 0 -26,151 0 0 0 -69,5881 29-1 0

29 0,5715 RESIST1-1 H- Combination Min 0 7,737 0 0 0 -114,6535 29-1 0,5715

29 0 RESIST1-2 T- Combination Max 0 379,844 0 0 0 825,2472 29-1 0

29 0,5715 RESIST1-2 T- Combination Max 0 422,558 0 0 0 717,2192 29-1 0,5715

29 0 RESIST1-2 T- Combination Min 0 -81,227 0 0 0 -42,9201 29-1 0

29 0,5715 RESIST1-2 T- Combination Min 0 -39,011 0 0 0 -102,8897 29-1 0,5715

29 0 E-SERV1-1 Combination Max 0 168,761 0 0 0 397,9431 29-1 0

29 0,5715 E-SERV1-1 Combination Max 0 198,119 0 0 0 341,8677 29-1 0,5715



30 0 E-SERV1-2 Combination Max 0 200,002 0 0 0 364,1195 30-1 0

30 0,5715 E-SERV1-2 Combination Max 0 225,118 0 0 0 288,6072 30-1 0,5715

30 0 E-SERV1-2 Combination Min 0 1,612 0 0 0 -27,0353 30-1 0

30 0,5715 E-SERV1-2 Combination Min 0 23,62 0 0 0 -70,2838 30-1 0,5715

30 0 E-RESIST1-1 Combination Max 0 418,359 0 0 0 732,1077 30-1 0

30 0,5715 E-RESIST1-1 Combination Max 0 475,463 0 0 0 582,9788 30-1 0,5715

30 0 E-RESIST1-1 Combination Min 0 -10,797 0 0 0 -116,3705 30-1 0

30 0,5715 E-RESIST1-1 Combination Min 0 33,105 0 0 0 -188,4773 30-1 0,5715

30 0 E-RESIST1-2 Combination Max 0 422,74 0 0 0 783,8987 30-1 0

30 0,5715 E-RESIST1-2 Combination Max 0 470,507 0 0 0 635,638 30-1 0,5715

30 0 E-RESIST1-2 Combination Min 0 -39,011 0 0 0 -126,514 30-1 0

30 0,5715 E-RESIST1-2 Combination Min 0 1,52 0 0 0 -199,6808 30-1 0,5715

31 0 LINEA LinStatic 0 27,232 0 0 0 18,3885 31-1 0

31 0,5715 LINEA LinStatic 0 32,678 0 0 0 1,2691 31-1 0,5715

31 0 HL93 + LinMoving Max 0 163,953 0 0 0 223,2431 31-1 0

31 0,5715 HL93 + LinMoving Max 0 180,034 0 0 0 167,9901 31-1 0,5715

31 0 HL93 + LinMoving Min 0 -26,104 0 0 0 -108,2096 31-1 0

31 0,5715 HL93 + LinMoving Min 0 -19,369 0 0 0 -118,4476 31-1 0,5715

31 0 TAMDEM + LinMoving Max 0 161,824 0 0 0 245,8678 31-1 0

31 0,5715 TAMDEM + LinMoving Max 0 173,759 0 0 0 194,6917 31-1 0,5715

31 0 TAMDEM + LinMoving Min 0 -25,333 0 0 0 -113,0232 31-1 0

31 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -123,7166 31-1 0,5715

31 0 HL93 - LinMoving Max 0 147,558 0 0 0 200,9188 31-1 0

31 0,5715 HL93 - LinMoving Max 0 162,031 0 0 0 151,1911 31-1 0,5715

31 0 HL93 - LinMoving Min 0 -22,778 0 0 0 -100,6706 31-1 0

31 0,5715 HL93 - LinMoving Min 0 -17,018 0 0 0 -106,6029 31-1 0,5715

31 0 TAMDEM - LinMoving Max 0 158,75 0 0 0 221,4802 31-1 0

31 0,5715 TAMDEM - LinMoving Max 0 167,347 0 0 0 179,5284 31-1 0,5715

31 0 TAMDEM - LinMoving Min 0 -39,674 0 0 0 -101,8124 31-1 0

31 0,5715 TAMDEM - LinMoving Min 0 -30,559 0 0 0 -114,976 31-1 0,5715

31 0 SERV1-1 H+ Combination Max 0 227,247 0 0 0 265,9824 31-1 0

31 0,5715 SERV1-1 H+ Combination Max 0 255,987 0 0 0 170,9399 31-1 0,5715

31 0 SERV1-1 H+ Combination Min 0 37,19 0 0 0 -65,4703 31-1 0

31 0,5715 SERV1-1 H+ Combination Min 0 56,583 0 0 0 -115,4978 31-1 0,5715

31 0 SERV1-2 T+ Combination Max 0 225,118 0 0 0 288,6072 31-1 0

31 0,5715 SERV1-2 T+ Combination Max 0 249,711 0 0 0 197,6415 31-1 0,5715

31 0 SERV1-2 T+ Combination Min 0 37,961 0 0 0 -70,2838 31-1 0

31 0,5715 SERV1-2 T+ Combination Min 0 57,24 0 0 0 -120,7668 31-1 0,5715

31 0 RESIST1-2 T+ Combination Max 0 470,507 0 0 0 635,638 31-1 0

31 0,5715 RESIST1-2 T+ Combination Max 0 517,058 0 0 0 457,5193 31-1 0,5715

31 0 RESIST1-2 T+ Combination Min 0 34,899 0 0 0 -199,6808 31-1 0

31 0,5715 RESIST1-2 T+ Combination Min 0 69,082 0 0 0 -283,576 31-1 0,5715

31 0 SERV1-1 H- Combination Max 0 210,851 0 0 0 243,6581 31-1 0

31 0,5715 SERV1-1 H- Combination Max 0 237,983 0 0 0 154,1409 31-1 0,5715

31 0 SERV1-1 H- Combination Min 0 40,515 0 0 0 -57,9312 31-1 0

31 0,5715 SERV1-1 H- Combination Min 0 58,935 0 0 0 -103,6531 31-1 0,5715

31 0 SERV1-2  T- Combination Max 0 222,044 0 0 0 264,2196 31-1 0

31 0,5715 SERV1-2  T- Combination Max 0 243,299 0 0 0 182,4782 31-1 0,5715

31 0 SERV1-2  T- Combination Min 0 23,62 0 0 0 -59,0731 31-1 0

31 0,5715 SERV1-2  T- Combination Min 0 45,393 0 0 0 -112,0262 31-1 0,5715

31 0 RESIST 1-1 H+ Combination Max 0 475,463 0 0 0 582,9788 31-1 0

31 0,5715 RESIST 1-1 H+ Combination Max 0 531,664 0 0 0 395,3713 31-1 0,5715

31 0 RESIST 1-1 H+ Combination Min 0 33,105 0 0 0 -188,4773 31-1 0

31 0,5715 RESIST 1-1 H+ Combination Min 0 67,553 0 0 0 -271,3125 31-1 0,5715

31 0 RESIST1-1 H- Combination Max 0 437,303 0 0 0 531,019 31-1 0

31 0,5715 RESIST1-1 H- Combination Max 0 489,761 0 0 0 356,2716 31-1 0,5715

31 0 RESIST1-1 H- Combination Min 0 40,845 0 0 0 -170,9301 31-1 0

31 0,5715 RESIST1-1 H- Combination Min 0 73,025 0 0 0 -243,7438 31-1 0,5715

31 0 RESIST1-2 T- Combination Max 0 463,352 0 0 0 578,8758 31-1 0

31 0,5715 RESIST1-2 T- Combination Max 0 502,133 0 0 0 422,2267 31-1 0,5715

31 0 RESIST1-2 T- Combination Min 0 1,52 0 0 0 -173,5878 31-1 0

31 0,5715 RESIST1-2 T- Combination Min 0 41,508 0 0 0 -263,2323 31-1 0,5715

31 0 E-SERV1-1 Combination Max 0 227,247 0 0 0 265,9824 31-1 0

31 0,5715 E-SERV1-1 Combination Max 0 255,987 0 0 0 170,9399 31-1 0,5715

31 0 E-SERV1-1 Combination Min 0 37,19 0 0 0 -65,4703 31-1 0

31 0,5715 E-SERV1-1 Combination Min 0 56,583 0 0 0 -115,4978 31-1 0,5715

31 0 E-SERV1-2 Combination Max 0 225,118 0 0 0 288,6072 31-1 0

31 0,5715 E-SERV1-2 Combination Max 0 249,711 0 0 0 197,6415 31-1 0,5715



31 0 E-SERV1-2 Combination Min 0 23,62 0 0 0 -70,2838 31-1 0

31 0,5715 E-SERV1-2 Combination Min 0 45,393 0 0 0 -120,7668 31-1 0,5715

31 0 E-RESIST1-1 Combination Max 0 475,463 0 0 0 582,9788 31-1 0

31 0,5715 E-RESIST1-1 Combination Max 0 531,664 0 0 0 395,3713 31-1 0,5715

31 0 E-RESIST1-1 Combination Min 0 33,105 0 0 0 -188,4773 31-1 0

31 0,5715 E-RESIST1-1 Combination Min 0 67,553 0 0 0 -271,3125 31-1 0,5715

31 0 E-RESIST1-2 Combination Max 0 470,507 0 0 0 635,638 31-1 0

31 0,5715 E-RESIST1-2 Combination Max 0 517,058 0 0 0 457,5193 31-1 0,5715

31 0 E-RESIST1-2 Combination Min 0 1,52 0 0 0 -199,6808 31-1 0

31 0,5715 E-RESIST1-2 Combination Min 0 41,508 0 0 0 -283,576 31-1 0,5715

32 0 LINEA LinStatic 0 32,678 0 0 0 1,2691 32-1 0

32 0,5715 LINEA LinStatic 0 38,125 0 0 0 -18,9628 32-1 0,5715

32 0 HL93 + LinMoving Max 0 180,034 0 0 0 167,9901 32-1 0

32 0,5715 HL93 + LinMoving Max 0 195,572 0 0 0 120,5474 32-1 0,5715

32 0 HL93 + LinMoving Min 0 -19,369 0 0 0 -118,4476 32-1 0

32 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -128,6857 32-1 0,5715

32 0 TAMDEM + LinMoving Max 0 173,759 0 0 0 194,6917 32-1 0

32 0,5715 TAMDEM + LinMoving Max 0 185,039 0 0 0 136,7236 32-1 0,5715

32 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -123,7166 32-1 0

32 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -134,4101 32-1 0,5715

32 0 HL93 - LinMoving Max 0 162,031 0 0 0 151,1911 32-1 0

32 0,5715 HL93 - LinMoving Max 0 176,015 0 0 0 108,154 32-1 0,5715

32 0 HL93 - LinMoving Min 0 -17,018 0 0 0 -106,6029 32-1 0

32 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -115,8171 32-1 0,5715

32 0 TAMDEM - LinMoving Max 0 167,347 0 0 0 179,5284 32-1 0

32 0,5715 TAMDEM - LinMoving Max 0 175,038 0 0 0 136,9434 32-1 0,5715

32 0 TAMDEM - LinMoving Min 0 -30,559 0 0 0 -114,976 32-1 0

32 0,5715 TAMDEM - LinMoving Min 0 -23,999 0 0 0 -151,1177 32-1 0,5715

32 0 SERV1-1 H+ Combination Max 0 255,987 0 0 0 170,9399 32-1 0

32 0,5715 SERV1-1 H+ Combination Max 0 284,183 0 0 0 76,4732 32-1 0,5715

32 0 SERV1-1 H+ Combination Min 0 56,583 0 0 0 -115,4978 32-1 0

32 0,5715 SERV1-1 H+ Combination Min 0 70,697 0 0 0 -172,7599 32-1 0,5715

32 0 SERV1-2 T+ Combination Max 0 249,711 0 0 0 197,6415 32-1 0

32 0,5715 SERV1-2 T+ Combination Max 0 273,65 0 0 0 92,6494 32-1 0,5715

32 0 SERV1-2 T+ Combination Min 0 57,24 0 0 0 -120,7668 32-1 0

32 0,5715 SERV1-2 T+ Combination Min 0 69,899 0 0 0 -178,4843 32-1 0,5715

32 0 RESIST1-2 T+ Combination Max 0 517,058 0 0 0 457,5193 32-1 0

32 0,5715 RESIST1-2 T+ Combination Max 0 562,085 0 0 0 252,864 32-1 0,5715

32 0 RESIST1-2 T+ Combination Min 0 69,082 0 0 0 -283,576 32-1 0

32 0,5715 RESIST1-2 T+ Combination Min 0 87,854 0 0 0 -378,1995 32-1 0,5715

32 0 SERV1-1 H- Combination Max 0 237,983 0 0 0 154,1409 32-1 0

32 0,5715 SERV1-1 H- Combination Max 0 264,626 0 0 0 64,0798 32-1 0,5715

32 0 SERV1-1 H- Combination Min 0 58,935 0 0 0 -103,6531 32-1 0

32 0,5715 SERV1-1 H- Combination Min 0 72,488 0 0 0 -159,8913 32-1 0,5715

32 0 SERV1-2  T- Combination Max 0 243,299 0 0 0 182,4782 32-1 0

32 0,5715 SERV1-2  T- Combination Max 0 263,649 0 0 0 92,8692 32-1 0,5715

32 0 SERV1-2  T- Combination Min 0 45,393 0 0 0 -112,0262 32-1 0

32 0,5715 SERV1-2  T- Combination Min 0 64,612 0 0 0 -195,1919 32-1 0,5715

32 0 RESIST 1-1 H+ Combination Max 0 531,664 0 0 0 395,3713 32-1 0

32 0,5715 RESIST 1-1 H+ Combination Max 0 586,6 0 0 0 215,2139 32-1 0,5715

32 0 RESIST 1-1 H+ Combination Min 0 67,553 0 0 0 -271,3125 32-1 0

32 0,5715 RESIST 1-1 H+ Combination Min 0 89,711 0 0 0 -364,876 32-1 0,5715

32 0 RESIST1-1 H- Combination Max 0 489,761 0 0 0 356,2716 32-1 0

32 0,5715 RESIST1-1 H- Combination Max 0 541,081 0 0 0 186,3683 32-1 0,5715

32 0 RESIST1-1 H- Combination Min 0 73,025 0 0 0 -243,7438 32-1 0

32 0,5715 RESIST1-1 H- Combination Min 0 93,881 0 0 0 -334,9244 32-1 0,5715

32 0 RESIST1-2 T- Combination Max 0 502,133 0 0 0 422,2267 32-1 0

32 0,5715 RESIST1-2 T- Combination Max 0 538,808 0 0 0 253,3756 32-1 0,5715

32 0 RESIST1-2 T- Combination Min 0 41,508 0 0 0 -263,2323 32-1 0

32 0,5715 RESIST1-2 T- Combination Min 0 75,549 0 0 0 -417,0866 32-1 0,5715

32 0 E-SERV1-1 Combination Max 0 255,987 0 0 0 170,9399 32-1 0

32 0,5715 E-SERV1-1 Combination Max 0 284,183 0 0 0 76,4732 32-1 0,5715

32 0 E-SERV1-1 Combination Min 0 56,583 0 0 0 -115,4978 32-1 0

32 0,5715 E-SERV1-1 Combination Min 0 70,697 0 0 0 -172,7599 32-1 0,5715

32 0 E-SERV1-2 Combination Max 0 249,711 0 0 0 197,6415 32-1 0

32 0,5715 E-SERV1-2 Combination Max 0 273,65 0 0 0 92,8692 32-1 0,5715

32 0 E-SERV1-2 Combination Min 0 45,393 0 0 0 -120,7668 32-1 0

32 0,5715 E-SERV1-2 Combination Min 0 64,612 0 0 0 -195,1919 32-1 0,5715



32 0 E-RESIST1-1 Combination Max 0 531,664 0 0 0 395,3713 32-1 0

32 0,5715 E-RESIST1-1 Combination Max 0 586,6 0 0 0 215,2139 32-1 0,5715

32 0 E-RESIST1-1 Combination Min 0 67,553 0 0 0 -271,3125 32-1 0

32 0,5715 E-RESIST1-1 Combination Min 0 89,711 0 0 0 -364,876 32-1 0,5715

32 0 E-RESIST1-2 Combination Max 0 517,058 0 0 0 457,5193 32-1 0

32 0,5715 E-RESIST1-2 Combination Max 0 562,085 0 0 0 253,3756 32-1 0,5715

32 0 E-RESIST1-2 Combination Min 0 41,508 0 0 0 -283,576 32-1 0

32 0,5715 E-RESIST1-2 Combination Min 0 75,549 0 0 0 -417,0866 32-1 0,5715

33 0 LINEA LinStatic 0 38,125 0 0 0 -18,9628 33-1 0

33 0,5715 LINEA LinStatic 0 43,571 0 0 0 -42,3075 33-1 0,5715

33 0 HL93 + LinMoving Max 0 195,572 0 0 0 120,5474 33-1 0

33 0,5715 HL93 + LinMoving Max 0 211,389 0 0 0 83,1134 33-1 0,5715

33 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -128,6857 33-1 0

33 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -156,2356 33-1 0,5715

33 0 TAMDEM + LinMoving Max 0 185,039 0 0 0 136,7236 33-1 0

33 0,5715 TAMDEM + LinMoving Max 0 195,531 0 0 0 73,6942 33-1 0,5715

33 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -134,4101 33-1 0

33 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -145,1035 33-1 0,5715

33 0 HL93 - LinMoving Max 0 176,015 0 0 0 108,154 33-1 0

33 0,5715 HL93 - LinMoving Max 0 190,25 0 0 0 74,6087 33-1 0,5715

33 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -115,8171 33-1 0

33 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -125,0313 33-1 0,5715

33 0 TAMDEM - LinMoving Max 0 175,038 0 0 0 136,9434 33-1 0

33 0,5715 TAMDEM - LinMoving Max 0 182,754 0 0 0 89,7991 33-1 0,5715

33 0 TAMDEM - LinMoving Min 0 -23,999 0 0 0 -151,1177 33-1 0

33 0,5715 TAMDEM - LinMoving Min 0 -19,636 0 0 0 -205,3758 33-1 0,5715

33 0 SERV1-1 H+ Combination Max 0 284,183 0 0 0 76,4732 33-1 0

33 0,5715 SERV1-1 H+ Combination Max 0 312,659 0 0 0 -15,2193 33-1 0,5715

33 0 SERV1-1 H+ Combination Min 0 70,697 0 0 0 -172,7599 33-1 0

33 0,5715 SERV1-1 H+ Combination Min 0 83,356 0 0 0 -254,5682 33-1 0,5715

33 0 SERV1-2 T+ Combination Max 0 273,65 0 0 0 92,6494 33-1 0

33 0,5715 SERV1-2 T+ Combination Max 0 296,801 0 0 0 -24,6384 33-1 0,5715

33 0 SERV1-2 T+ Combination Min 0 69,899 0 0 0 -178,4843 33-1 0

33 0,5715 SERV1-2 T+ Combination Min 0 82,558 0 0 0 -243,4362 33-1 0,5715

33 0 RESIST1-2 T+ Combination Max 0 562,085 0 0 0 252,864 33-1 0

33 0,5715 RESIST1-2 T+ Combination Max 0 605,277 0 0 0 25,7002 33-1 0,5715

33 0 RESIST1-2 T+ Combination Min 0 87,854 0 0 0 -378,1995 33-1 0

33 0,5715 RESIST1-2 T+ Combination Min 0 106,626 0 0 0 -483,5515 33-1 0,5715

33 0 SERV1-1 H- Combination Max 0 264,626 0 0 0 64,0798 33-1 0

33 0,5715 SERV1-1 H- Combination Max 0 291,52 0 0 0 -23,7239 33-1 0,5715

33 0 SERV1-1 H- Combination Min 0 72,488 0 0 0 -159,8913 33-1 0

33 0,5715 SERV1-1 H- Combination Min 0 85,147 0 0 0 -223,364 33-1 0,5715

33 0 SERV1-2  T- Combination Max 0 263,649 0 0 0 92,8692 33-1 0

33 0,5715 SERV1-2  T- Combination Max 0 284,024 0 0 0 -8,5335 33-1 0,5715

33 0 SERV1-2  T- Combination Min 0 64,612 0 0 0 -195,1919 33-1 0

33 0,5715 SERV1-2  T- Combination Min 0 81,634 0 0 0 -303,7085 33-1 0,5715

33 0 RESIST 1-1 H+ Combination Max 0 586,6 0 0 0 215,2139 33-1 0

33 0,5715 RESIST 1-1 H+ Combination Max 0 642,186 0 0 0 47,6233 33-1 0,5715

33 0 RESIST 1-1 H+ Combination Min 0 89,711 0 0 0 -364,876 33-1 0

33 0,5715 RESIST 1-1 H+ Combination Min 0 108,484 0 0 0 -509,4614 33-1 0,5715

33 0 RESIST1-1 H- Combination Max 0 541,081 0 0 0 186,3683 33-1 0

33 0,5715 RESIST1-1 H- Combination Max 0 592,985 0 0 0 27,8287 33-1 0,5715

33 0 RESIST1-1 H- Combination Min 0 93,881 0 0 0 -334,9244 33-1 0

33 0,5715 RESIST1-1 H- Combination Min 0 112,653 0 0 0 -436,8335 33-1 0,5715

33 0 RESIST1-2 T- Combination Max 0 538,808 0 0 0 253,3756 33-1 0

33 0,5715 RESIST1-2 T- Combination Max 0 575,54 0 0 0 63,1844 33-1 0,5715

33 0 RESIST1-2 T- Combination Min 0 75,549 0 0 0 -417,0866 33-1 0

33 0,5715 RESIST1-2 T- Combination Min 0 104,477 0 0 0 -623,8353 33-1 0,5715

33 0 E-SERV1-1 Combination Max 0 284,183 0 0 0 76,4732 33-1 0

33 0,5715 E-SERV1-1 Combination Max 0 312,659 0 0 0 -15,2193 33-1 0,5715

33 0 E-SERV1-1 Combination Min 0 70,697 0 0 0 -172,7599 33-1 0

33 0,5715 E-SERV1-1 Combination Min 0 83,356 0 0 0 -254,5682 33-1 0,5715

33 0 E-SERV1-2 Combination Max 0 273,65 0 0 0 92,8692 33-1 0

33 0,5715 E-SERV1-2 Combination Max 0 296,801 0 0 0 -8,5335 33-1 0,5715

33 0 E-SERV1-2 Combination Min 0 64,612 0 0 0 -195,1919 33-1 0

33 0,5715 E-SERV1-2 Combination Min 0 81,634 0 0 0 -303,7085 33-1 0,5715

33 0 E-RESIST1-1 Combination Max 0 586,6 0 0 0 215,2139 33-1 0

33 0,5715 E-RESIST1-1 Combination Max 0 642,186 0 0 0 47,6233 33-1 0,5715



34 0 E-RESIST1-2 Combination Max 0 605,277 0 0 0 63,1844 34-1 0

34 0,5715 E-RESIST1-2 Combination Max 0 646,326 0 0 0 -98,6707 34-1 0,5715

34 0 E-RESIST1-2 Combination Min 0 104,477 0 0 0 -623,8353 34-1 0

34 0,5715 E-RESIST1-2 Combination Min 0 125,399 0 0 0 -871,8652 34-1 0,5715

35 0 LINEA LinStatic 0 49,018 0 0 0 -68,7647 35-1 0

35 0,5715 LINEA LinStatic 0 54,464 0 0 0 -98,3345 35-1 0,5715

35 0 HL93 + LinMoving Max 0 227,005 0 0 0 44,5673 35-1 0

35 0,5715 HL93 + LinMoving Max 0 241,859 0 0 0 45,3604 35-1 0,5715

35 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -209,4331 35-1 0

35 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -274,2646 35-1 0,5715

35 0 TAMDEM + LinMoving Max 0 205,102 0 0 0 36,6868 35-1 0

35 0,5715 TAMDEM + LinMoving Max 0 213,619 0 0 0 47,3808 35-1 0,5715

35 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -155,7969 35-1 0

35 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -223,9507 35-1 0,5715

35 0 HL93 - LinMoving Max 0 204,305 0 0 0 41,3279 35-1 0

35 0,5715 HL93 - LinMoving Max 0 217,673 0 0 0 40,8243 35-1 0,5715

35 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -147,4102 35-1 0

35 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -234,1755 35-1 0,5715

35 0 TAMDEM - LinMoving Max 0 198,038 0 0 0 59,4388 35-1 0

35 0,5715 TAMDEM - LinMoving Max 0 214,08 0 0 0 42,6811 35-1 0,5715

35 0 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -272,7608 35-1 0

35 0,5715 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -345,8403 35-1 0,5715

35 0 SERV1-1 H+ Combination Max 0 340,934 0 0 0 -115,2583 35-1 0

35 0,5715 SERV1-1 H+ Combination Max 0 368,446 0 0 0 -183,1926 35-1 0,5715

35 0 SERV1-1 H+ Combination Min 0 96,014 0 0 0 -369,2586 35-1 0

35 0,5715 SERV1-1 H+ Combination Min 0 108,673 0 0 0 -502,8176 35-1 0,5715

35 0 SERV1-2 T+ Combination Max 0 319,031 0 0 0 -123,1387 35-1 0

35 0,5715 SERV1-2 T+ Combination Max 0 340,207 0 0 0 -181,1721 35-1 0,5715

35 0 SERV1-2 T+ Combination Min 0 95,216 0 0 0 -315,6225 35-1 0

35 0,5715 SERV1-2 T+ Combination Min 0 107,875 0 0 0 -452,5037 35-1 0,5715

35 0 RESIST1-2 T+ Combination Max 0 646,326 0 0 0 -151,6258 35-1 0

35 0,5715 RESIST1-2 T+ Combination Max 0 684,922 0 0 0 -228,6554 35-1 0,5715

35 0 RESIST1-2 T+ Combination Min 0 125,399 0 0 0 -599,6319 35-1 0

35 0,5715 RESIST1-2 T+ Combination Min 0 144,171 0 0 0 -860,1796 35-1 0,5715

35 0 SERV1-1 H- Combination Max 0 318,233 0 0 0 -118,4976 35-1 0

35 0,5715 SERV1-1 H- Combination Max 0 344,26 0 0 0 -187,7286 35-1 0,5715

35 0 SERV1-1 H- Combination Min 0 97,806 0 0 0 -307,2358 35-1 0

35 0,5715 SERV1-1 H- Combination Min 0 110,464 0 0 0 -462,7284 35-1 0,5715

35 0 SERV1-2  T- Combination Max 0 311,967 0 0 0 -100,3868 35-1 0

35 0,5715 SERV1-2  T- Combination Max 0 340,667 0 0 0 -185,8718 35-1 0,5715

35 0 SERV1-2  T- Combination Min 0 97,072 0 0 0 -432,5864 35-1 0

35 0,5715 SERV1-2  T- Combination Min 0 109,731 0 0 0 -574,3933 35-1 0,5715

35 0 RESIST 1-1 H+ Combination Max 0 697,305 0 0 0 -133,2841 35-1 0

35 0,5715 RESIST 1-1 H+ Combination Max 0 750,65 0 0 0 -233,3579 35-1 0,5715

35 0 RESIST 1-1 H+ Combination Min 0 127,256 0 0 0 -724,4699 35-1 0

35 0,5715 RESIST 1-1 H+ Combination Min 0 146,028 0 0 0 -977,2851 35-1 0,5715

35 0 RESIST1-1 H- Combination Max 0 644,47 0 0 0 -140,8237 35-1 0

35 0,5715 RESIST1-1 H- Combination Max 0 694,357 0 0 0 -243,9156 35-1 0,5715

35 0 RESIST1-1 H- Combination Min 0 131,425 0 0 0 -580,1117 35-1 0

35 0,5715 RESIST1-1 H- Combination Min 0 150,198 0 0 0 -883,9776 35-1 0,5715

35 0 RESIST1-2 T- Combination Max 0 629,885 0 0 0 -98,6707 35-1 0

35 0,5715 RESIST1-2 T- Combination Max 0 685,994 0 0 0 -239,5939 35-1 0,5715

35 0 RESIST1-2 T- Combination Min 0 129,719 0 0 0 -871,8652 35-1 0

35 0,5715 RESIST1-2 T- Combination Min 0 148,491 0 0 0 -1143,8775 35-1 0,5715

35 0 E-SERV1-1 Combination Max 0 340,934 0 0 0 -115,2583 35-1 0

35 0,5715 E-SERV1-1 Combination Max 0 368,446 0 0 0 -183,1926 35-1 0,5715

35 0 E-SERV1-1 Combination Min 0 96,014 0 0 0 -369,2586 35-1 0

35 0,5715 E-SERV1-1 Combination Min 0 108,673 0 0 0 -502,8176 35-1 0,5715

35 0 E-SERV1-2 Combination Max 0 319,031 0 0 0 -100,3868 35-1 0

35 0,5715 E-SERV1-2 Combination Max 0 340,667 0 0 0 -181,1721 35-1 0,5715

35 0 E-SERV1-2 Combination Min 0 95,216 0 0 0 -432,5864 35-1 0

35 0,5715 E-SERV1-2 Combination Min 0 107,875 0 0 0 -574,3933 35-1 0,5715

35 0 E-RESIST1-1 Combination Max 0 697,305 0 0 0 -133,2841 35-1 0

35 0,5715 E-RESIST1-1 Combination Max 0 750,65 0 0 0 -233,3579 35-1 0,5715

35 0 E-RESIST1-1 Combination Min 0 127,256 0 0 0 -724,4699 35-1 0

35 0,5715 E-RESIST1-1 Combination Min 0 146,028 0 0 0 -977,2851 35-1 0,5715

35 0 E-RESIST1-2 Combination Max 0 646,326 0 0 0 -98,6707 35-1 0

35 0,5715 E-RESIST1-2 Combination Max 0 685,994 0 0 0 -228,6554 35-1 0,5715



33 0 E-RESIST1-1 Combination Min 0 89,711 0 0 0 -364,876 33-1 0

33 0,5715 E-RESIST1-1 Combination Min 0 108,484 0 0 0 -509,4614 33-1 0,5715

33 0 E-RESIST1-2 Combination Max 0 562,085 0 0 0 253,3756 33-1 0

33 0,5715 E-RESIST1-2 Combination Max 0 605,277 0 0 0 63,1844 33-1 0,5715

33 0 E-RESIST1-2 Combination Min 0 75,549 0 0 0 -417,0866 33-1 0

33 0,5715 E-RESIST1-2 Combination Min 0 104,477 0 0 0 -623,8353 33-1 0,5715

34 0 LINEA LinStatic 0 43,571 0 0 0 -42,3075 34-1 0

34 0,5715 LINEA LinStatic 0 49,018 0 0 0 -68,7647 34-1 0,5715

34 0 HL93 + LinMoving Max 0 211,389 0 0 0 83,1134 34-1 0

34 0,5715 HL93 + LinMoving Max 0 227,005 0 0 0 44,5673 34-1 0,5715

34 0 HL93 + LinMoving Min 0 -17,914 0 0 0 -156,2356 34-1 0

34 0,5715 HL93 + LinMoving Min 0 -17,914 0 0 0 -209,4331 34-1 0,5715

34 0 TAMDEM + LinMoving Max 0 195,531 0 0 0 73,6942 34-1 0

34 0,5715 TAMDEM + LinMoving Max 0 205,102 0 0 0 36,6868 34-1 0,5715

34 0 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -145,1035 34-1 0

34 0,5715 TAMDEM + LinMoving Min 0 -18,712 0 0 0 -155,7969 34-1 0,5715

34 0 HL93 - LinMoving Max 0 190,25 0 0 0 74,6087 34-1 0

34 0,5715 HL93 - LinMoving Max 0 204,305 0 0 0 41,3279 34-1 0,5715

34 0 HL93 - LinMoving Min 0 -16,123 0 0 0 -125,0313 34-1 0

34 0,5715 HL93 - LinMoving Min 0 -16,123 0 0 0 -147,4102 34-1 0,5715

34 0 TAMDEM - LinMoving Max 0 182,754 0 0 0 89,7991 34-1 0

34 0,5715 TAMDEM - LinMoving Max 0 198,038 0 0 0 59,4388 34-1 0,5715

34 0 TAMDEM - LinMoving Min 0 -19,636 0 0 0 -205,3758 34-1 0

34 0,5715 TAMDEM - LinMoving Min 0 -16,856 0 0 0 -272,7608 34-1 0,5715

34 0 SERV1-1 H+ Combination Max 0 312,659 0 0 0 -15,2193 34-1 0

34 0,5715 SERV1-1 H+ Combination Max 0 340,934 0 0 0 -115,2583 34-1 0,5715

34 0 SERV1-1 H+ Combination Min 0 83,356 0 0 0 -254,5682 34-1 0

34 0,5715 SERV1-1 H+ Combination Min 0 96,014 0 0 0 -369,2586 34-1 0,5715

34 0 SERV1-2 T+ Combination Max 0 296,801 0 0 0 -24,6384 34-1 0

34 0,5715 SERV1-2 T+ Combination Max 0 319,031 0 0 0 -123,1387 34-1 0,5715

34 0 SERV1-2 T+ Combination Min 0 82,558 0 0 0 -243,4362 34-1 0

34 0,5715 SERV1-2 T+ Combination Min 0 95,216 0 0 0 -315,6225 34-1 0,5715

34 0 RESIST1-2 T+ Combination Max 0 605,277 0 0 0 25,7002 34-1 0

34 0,5715 RESIST1-2 T+ Combination Max 0 646,326 0 0 0 -151,6258 34-1 0,5715

34 0 RESIST1-2 T+ Combination Min 0 106,626 0 0 0 -483,5515 34-1 0

34 0,5715 RESIST1-2 T+ Combination Min 0 125,399 0 0 0 -599,6319 34-1 0,5715

34 0 SERV1-1 H- Combination Max 0 291,52 0 0 0 -23,7239 34-1 0

34 0,5715 SERV1-1 H- Combination Max 0 318,233 0 0 0 -118,4976 34-1 0,5715

34 0 SERV1-1 H- Combination Min 0 85,147 0 0 0 -223,364 34-1 0

34 0,5715 SERV1-1 H- Combination Min 0 97,806 0 0 0 -307,2358 34-1 0,5715

34 0 SERV1-2  T- Combination Max 0 284,024 0 0 0 -8,5335 34-1 0

34 0,5715 SERV1-2  T- Combination Max 0 311,967 0 0 0 -100,3868 34-1 0,5715

34 0 SERV1-2  T- Combination Min 0 81,634 0 0 0 -303,7085 34-1 0

34 0,5715 SERV1-2  T- Combination Min 0 97,072 0 0 0 -432,5864 34-1 0,5715

34 0 RESIST 1-1 H+ Combination Max 0 642,186 0 0 0 47,6233 34-1 0

34 0,5715 RESIST 1-1 H+ Combination Max 0 697,305 0 0 0 -133,2841 34-1 0,5715

34 0 RESIST 1-1 H+ Combination Min 0 108,484 0 0 0 -509,4614 34-1 0

34 0,5715 RESIST 1-1 H+ Combination Min 0 127,256 0 0 0 -724,4699 34-1 0,5715

34 0 RESIST1-1 H- Combination Max 0 592,985 0 0 0 27,8287 34-1 0

34 0,5715 RESIST1-1 H- Combination Max 0 644,47 0 0 0 -140,8237 34-1 0,5715

34 0 RESIST1-1 H- Combination Min 0 112,653 0 0 0 -436,8335 34-1 0

34 0,5715 RESIST1-1 H- Combination Min 0 131,425 0 0 0 -580,1117 34-1 0,5715

34 0 RESIST1-2 T- Combination Max 0 575,54 0 0 0 63,1844 34-1 0

34 0,5715 RESIST1-2 T- Combination Max 0 629,885 0 0 0 -98,6707 34-1 0,5715

34 0 RESIST1-2 T- Combination Min 0 104,477 0 0 0 -623,8353 34-1 0

34 0,5715 RESIST1-2 T- Combination Min 0 129,719 0 0 0 -871,8652 34-1 0,5715

34 0 E-SERV1-1 Combination Max 0 312,659 0 0 0 -15,2193 34-1 0

34 0,5715 E-SERV1-1 Combination Max 0 340,934 0 0 0 -115,2583 34-1 0,5715

34 0 E-SERV1-1 Combination Min 0 83,356 0 0 0 -254,5682 34-1 0

34 0,5715 E-SERV1-1 Combination Min 0 96,014 0 0 0 -369,2586 34-1 0,5715

34 0 E-SERV1-2 Combination Max 0 296,801 0 0 0 -8,5335 34-1 0

34 0,5715 E-SERV1-2 Combination Max 0 319,031 0 0 0 -100,3868 34-1 0,5715

34 0 E-SERV1-2 Combination Min 0 81,634 0 0 0 -303,7085 34-1 0

34 0,5715 E-SERV1-2 Combination Min 0 95,216 0 0 0 -432,5864 34-1 0,5715

34 0 E-RESIST1-1 Combination Max 0 642,186 0 0 0 47,6233 34-1 0

34 0,5715 E-RESIST1-1 Combination Max 0 697,305 0 0 0 -133,2841 34-1 0,5715

34 0 E-RESIST1-1 Combination Min 0 108,484 0 0 0 -509,4614 34-1 0

34 0,5715 E-RESIST1-1 Combination Min 0 127,256 0 0 0 -724,4699 34-1 0,5715



35 0 E-RESIST1-2 Combination Min 0 125,399 0 0 0 -871,8652 35-1 0

35 0,5715 E-RESIST1-2 Combination Min 0 144,171 0 0 0 -1143,8775 35-1 0,5715

36 0 LINEA LinStatic 0 -52,345 0 0 0 -98,3345 36-1 0

36 0,572 LINEA LinStatic 0 -46,893 0 0 0 -69,9524 36-1 0,572

36 0 HL93 + LinMoving Max 0 5,287 0 0 0 45,3604 36-1 0

36 0,572 HL93 + LinMoving Max 0 6,087 0 0 0 48,7469 36-1 0,572

36 0 HL93 + LinMoving Min 0 -214,166 0 0 0 -274,2646 36-1 0

36 0,572 HL93 + LinMoving Min 0 -197,015 0 0 0 -227,2629 36-1 0,572

36 0 TAMDEM + LinMoving Max 0 5,522 0 0 0 47,3808 36-1 0

36 0,572 TAMDEM + LinMoving Max 0 5,522 0 0 0 44,2221 36-1 0,572

36 0 TAMDEM + LinMoving Min 0 -202,35 0 0 0 -223,9507 36-1 0

36 0,572 TAMDEM + LinMoving Min 0 -191,259 0 0 0 -209,0207 36-1 0,572

36 0 HL93 - LinMoving Max 0 4,758 0 0 0 40,8243 36-1 0

36 0,572 HL93 - LinMoving Max 0 6,971 0 0 0 55,8254 36-1 0,572

36 0 HL93 - LinMoving Min 0 -192,749 0 0 0 -234,1755 36-1 0

36 0,572 HL93 - LinMoving Min 0 -177,313 0 0 0 -204,5367 36-1 0,572

36 0 TAMDEM - LinMoving Max 0 4,974 0 0 0 42,6811 36-1 0

36 0,572 TAMDEM - LinMoving Max 0 7,658 0 0 0 61,326 36-1 0,572

36 0 TAMDEM - LinMoving Min 0 -196,221 0 0 0 -345,8403 36-1 0

36 0,572 TAMDEM - LinMoving Min 0 -188,595 0 0 0 -268,1662 36-1 0,572

36 0 SERV1-1 H+ Combination Max 0 -116,375 0 0 0 -183,1926 36-1 0

36 0,572 SERV1-1 H+ Combination Max 0 -102,904 0 0 0 -113,8393 36-1 0,572

36 0 SERV1-1 H+ Combination Min 0 -335,827 0 0 0 -502,8176 36-1 0

36 0,572 SERV1-1 H+ Combination Min 0 -306,006 0 0 0 -389,8492 36-1 0,572

36 0 SERV1-2 T+ Combination Max 0 -116,139 0 0 0 -181,1721 36-1 0

36 0,572 SERV1-2 T+ Combination Max 0 -103,469 0 0 0 -118,3641 36-1 0,572

36 0 SERV1-2 T+ Combination Min 0 -324,011 0 0 0 -452,5037 36-1 0

36 0,572 SERV1-2 T+ Combination Min 0 -300,251 0 0 0 -371,6069 36-1 0,572

36 0 RESIST1-2 T+ Combination Max 0 -167,566 0 0 0 -228,6554 36-1 0

36 0,572 RESIST1-2 T+ Combination Max 0 -148,777 0 0 0 -138,1814 36-1 0,572

36 0 RESIST1-2 T+ Combination Min 0 -651,388 0 0 0 -860,1796 36-1 0

36 0,572 RESIST1-2 T+ Combination Min 0 -606,786 0 0 0 -727,6041 36-1 0,572

36 0 SERV1-1 H- Combination Max 0 -116,903 0 0 0 -187,7286 36-1 0

36 0,572 SERV1-1 H- Combination Max 0 -102,02 0 0 0 -106,7608 36-1 0,572

36 0 SERV1-1 H- Combination Min 0 -314,411 0 0 0 -462,7284 36-1 0

36 0,572 SERV1-1 H- Combination Min 0 -286,305 0 0 0 -367,1229 36-1 0,572

36 0 SERV1-2  T- Combination Max 0 -116,687 0 0 0 -185,8718 36-1 0

36 0,572 SERV1-2  T- Combination Max 0 -101,333 0 0 0 -101,2602 36-1 0,572

36 0 SERV1-2  T- Combination Min 0 -317,883 0 0 0 -574,3933 36-1 0

36 0,572 SERV1-2  T- Combination Min 0 -297,586 0 0 0 -430,7525 36-1 0,572

36 0 RESIST 1-1 H+ Combination Max 0 -168,114 0 0 0 -233,3579 36-1 0

36 0,572 RESIST 1-1 H+ Combination Max 0 -147,462 0 0 0 -127,6499 36-1 0,572

36 0 RESIST 1-1 H+ Combination Min 0 -678,89 0 0 0 -977,2851 36-1 0

36 0,572 RESIST 1-1 H+ Combination Min 0 -620,182 0 0 0 -770,0629 36-1 0,572

36 0 RESIST1-1 H- Combination Max 0 -169,344 0 0 0 -243,9156 36-1 0

36 0,572 RESIST1-1 H- Combination Max 0 -145,404 0 0 0 -111,1748 36-1 0,572

36 0 RESIST1-1 H- Combination Min 0 -629,043 0 0 0 -883,9776 36-1 0

36 0,572 RESIST1-1 H- Combination Min 0 -574,326 0 0 0 -717,1674 36-1 0,572

36 0 RESIST1-2 T- Combination Max 0 -168,84 0 0 0 -239,5939 36-1 0

36 0,572 RESIST1-2 T- Combination Max 0 -143,806 0 0 0 -98,3722 36-1 0,572

36 0 RESIST1-2 T- Combination Min 0 -637,124 0 0 0 -1143,8775 36-1 0

36 0,572 RESIST1-2 T- Combination Min 0 -600,584 0 0 0 -865,2653 36-1 0,572

36 0 E-SERV1-1 Combination Max 0 -116,375 0 0 0 -183,1926 36-1 0

36 0,572 E-SERV1-1 Combination Max 0 -102,02 0 0 0 -106,7608 36-1 0,572

36 0 E-SERV1-1 Combination Min 0 -335,827 0 0 0 -502,8176 36-1 0

36 0,572 E-SERV1-1 Combination Min 0 -306,006 0 0 0 -389,8492 36-1 0,572

36 0 E-SERV1-2 Combination Max 0 -116,139 0 0 0 -181,1721 36-1 0

36 0,572 E-SERV1-2 Combination Max 0 -101,333 0 0 0 -101,2602 36-1 0,572

36 0 E-SERV1-2 Combination Min 0 -324,011 0 0 0 -574,3933 36-1 0

36 0,572 E-SERV1-2 Combination Min 0 -300,251 0 0 0 -430,7525 36-1 0,572

36 0 E-RESIST1-1 Combination Max 0 -168,114 0 0 0 -233,3579 36-1 0

36 0,572 E-RESIST1-1 Combination Max 0 -145,404 0 0 0 -111,1748 36-1 0,572

36 0 E-RESIST1-1 Combination Min 0 -678,89 0 0 0 -977,2851 36-1 0

36 0,572 E-RESIST1-1 Combination Min 0 -620,182 0 0 0 -770,0629 36-1 0,572

36 0 E-RESIST1-2 Combination Max 0 -167,566 0 0 0 -228,6554 36-1 0

36 0,572 E-RESIST1-2 Combination Max 0 -143,806 0 0 0 -98,3722 36-1 0,572

36 0 E-RESIST1-2 Combination Min 0 -651,388 0 0 0 -1143,8775 36-1 0

36 0,572 E-RESIST1-2 Combination Min 0 -606,786 0 0 0 -865,2653 36-1 0,572



38 0 HL93 + LinMoving Max 0 12,215 0 0 0 90,8286 38-1 0

38 0,572 HL93 + LinMoving Max 0 19,052 0 0 0 141,0569 38-1 0,572

38 0 HL93 + LinMoving Min 0 -178,631 0 0 0 -208,5556 38-1 0

38 0,572 HL93 + LinMoving Min 0 -159,119 0 0 0 -192,5129 38-1 0,572

38 0 TAMDEM + LinMoving Max 0 9,222 0 0 0 94,6446 38-1 0

38 0,572 TAMDEM + LinMoving Max 0 18,472 0 0 0 160,61 38-1 0,572

38 0 TAMDEM + LinMoving Min 0 -179,07 0 0 0 -194,0906 38-1 0

38 0,572 TAMDEM + LinMoving Min 0 -165,876 0 0 0 -179,1606 38-1 0,572

38 0 HL93 - LinMoving Max 0 13,113 0 0 0 97,5095 38-1 0

38 0,572 HL93 - LinMoving Max 0 19,855 0 0 0 146,4474 38-1 0,572

38 0 HL93 - LinMoving Min 0 -160,768 0 0 0 -187,7001 38-1 0

38 0,572 HL93 - LinMoving Min 0 -143,207 0 0 0 -173,2616 38-1 0,572

38 0 TAMDEM - LinMoving Max 0 11,188 0 0 0 91,8093 38-1 0

38 0,572 TAMDEM - LinMoving Max 0 18,301 0 0 0 145,3965 38-1 0,572

38 0 TAMDEM - LinMoving Min 0 -179,771 0 0 0 -199,4316 38-1 0

38 0,572 TAMDEM - LinMoving Min 0 -169,761 0 0 0 -161,3897 38-1 0,572

38 0 SERV1-1 H+ Combination Max 0 -84,107 0 0 0 -13,038 38-1 0

38 0,572 SERV1-1 H+ Combination Max 0 -64,6 0 0 0 88,6628 38-1 0,572

38 0 SERV1-1 H+ Combination Min 0 -274,953 0 0 0 -312,4222 38-1 0

38 0,572 SERV1-1 H+ Combination Min 0 -242,771 0 0 0 -244,907 38-1 0,572

38 0 SERV1-2 T+ Combination Max 0 -87,1 0 0 0 -9,222 38-1 0

38 0,572 SERV1-2 T+ Combination Max 0 -65,18 0 0 0 108,2159 38-1 0,572

38 0 SERV1-2 T+ Combination Min 0 -275,392 0 0 0 -297,9572 38-1 0

38 0,572 SERV1-2 T+ Combination Min 0 -249,527 0 0 0 -231,5547 38-1 0,572

38 0 RESIST1-2 T+ Combination Max 0 -121,378 0 0 0 66,2557 38-1 0

38 0,572 RESIST1-2 T+ Combination Max 0 -81,058 0 0 0 296,1216 38-1 0,572

38 0 RESIST1-2 T+ Combination Min 0 -559,628 0 0 0 -605,7757 38-1 0

38 0,572 RESIST1-2 T+ Combination Min 0 -510,128 0 0 0 -494,6945 38-1 0,572

38 0 SERV1-1 H- Combination Max 0 -83,209 0 0 0 -6,3571 38-1 0

38 0,572 SERV1-1 H- Combination Max 0 -63,797 0 0 0 94,0533 38-1 0,572

38 0 SERV1-1 H- Combination Min 0 -257,09 0 0 0 -291,5667 38-1 0

38 0,572 SERV1-1 H- Combination Min 0 -226,859 0 0 0 -225,6557 38-1 0,572

38 0 SERV1-2  T- Combination Max 0 -85,134 0 0 0 -12,0573 38-1 0

38 0,572 SERV1-2  T- Combination Max 0 -65,351 0 0 0 93,0024 38-1 0,572

38 0 SERV1-2  T- Combination Min 0 -276,093 0 0 0 -303,2982 38-1 0

38 0,572 SERV1-2  T- Combination Min 0 -253,413 0 0 0 -213,7838 38-1 0,572

38 0 RESIST 1-1 H+ Combination Max 0 -114,411 0 0 0 57,3739 38-1 0

38 0,572 RESIST 1-1 H+ Combination Max 0 -79,709 0 0 0 250,6117 38-1 0,572

38 0 RESIST 1-1 H+ Combination Min 0 -558,605 0 0 0 -639,4429 38-1 0

38 0,572 RESIST 1-1 H+ Combination Min 0 -494,401 0 0 0 -525,772 38-1 0,572

38 0 RESIST1-1 H- Combination Max 0 -112,32 0 0 0 72,9237 38-1 0

38 0,572 RESIST1-1 H- Combination Max 0 -77,839 0 0 0 263,1581 38-1 0,572

38 0 RESIST1-1 H- Combination Min 0 -517,029 0 0 0 -590,9016 38-1 0

38 0,572 RESIST1-1 H- Combination Min 0 -457,367 0 0 0 -480,9646 38-1 0,572

38 0 RESIST1-2 T- Combination Max 0 -116,801 0 0 0 59,6564 38-1 0

38 0,572 RESIST1-2 T- Combination Max 0 -81,457 0 0 0 260,7121 38-1 0,572

38 0 RESIST1-2 T- Combination Min 0 -561,258 0 0 0 -618,2067 38-1 0

38 0,572 RESIST1-2 T- Combination Min 0 -519,171 0 0 0 -453,3327 38-1 0,572

38 0 E-SERV1-1 Combination Max 0 -83,209 0 0 0 -6,3571 38-1 0

38 0,572 E-SERV1-1 Combination Max 0 -63,797 0 0 0 94,0533 38-1 0,572

38 0 E-SERV1-1 Combination Min 0 -274,953 0 0 0 -312,4222 38-1 0

38 0,572 E-SERV1-1 Combination Min 0 -242,771 0 0 0 -244,907 38-1 0,572

38 0 E-SERV1-2 Combination Max 0 -85,134 0 0 0 -9,222 38-1 0

38 0,572 E-SERV1-2 Combination Max 0 -65,18 0 0 0 108,2159 38-1 0,572

38 0 E-SERV1-2 Combination Min 0 -276,093 0 0 0 -303,2982 38-1 0

38 0,572 E-SERV1-2 Combination Min 0 -253,413 0 0 0 -231,5547 38-1 0,572

38 0 E-RESIST1-1 Combination Max 0 -112,32 0 0 0 72,9237 38-1 0

38 0,572 E-RESIST1-1 Combination Max 0 -77,839 0 0 0 263,1581 38-1 0,572

38 0 E-RESIST1-1 Combination Min 0 -558,605 0 0 0 -639,4429 38-1 0

38 0,572 E-RESIST1-1 Combination Min 0 -494,401 0 0 0 -525,772 38-1 0,572

38 0 E-RESIST1-2 Combination Max 0 -116,801 0 0 0 66,2557 38-1 0

38 0,572 E-RESIST1-2 Combination Max 0 -81,058 0 0 0 296,1216 38-1 0,572

38 0 E-RESIST1-2 Combination Min 0 -561,258 0 0 0 -618,2067 38-1 0

38 0,572 E-RESIST1-2 Combination Min 0 -519,171 0 0 0 -494,6945 38-1 0,572

39 0 LINEA LinStatic 0 -35,991 0 0 0 -22,5425 39-1 0

39 0,572 LINEA LinStatic 0 -30,54 0 0 0 -3,5146 39-1 0,572

39 0 HL93 + LinMoving Max 0 19,052 0 0 0 141,0569 39-1 0

39 0,572 HL93 + LinMoving Max 0 26,704 0 0 0 197,9858 39-1 0,572



37 0 LINEA LinStatic 0 -46,893 0 0 0 -69,9524 37-1 0

37 0,572 LINEA LinStatic 0 -41,442 0 0 0 -44,6884 37-1 0,572

37 0 HL93 + LinMoving Max 0 6,087 0 0 0 48,7469 37-1 0

37 0,572 HL93 + LinMoving Max 0 12,215 0 0 0 90,8286 37-1 0,572

37 0 HL93 + LinMoving Min 0 -197,015 0 0 0 -227,2629 37-1 0

37 0,572 HL93 + LinMoving Min 0 -178,631 0 0 0 -208,5556 37-1 0,572

37 0 TAMDEM + LinMoving Max 0 5,522 0 0 0 44,2221 37-1 0

37 0,572 TAMDEM + LinMoving Max 0 9,222 0 0 0 94,6446 37-1 0,572

37 0 TAMDEM + LinMoving Min 0 -191,259 0 0 0 -209,0207 37-1 0

37 0,572 TAMDEM + LinMoving Min 0 -179,07 0 0 0 -194,0906 37-1 0,572

37 0 HL93 - LinMoving Max 0 6,971 0 0 0 55,8254 37-1 0

37 0,572 HL93 - LinMoving Max 0 13,113 0 0 0 97,5095 37-1 0,572

37 0 HL93 - LinMoving Min 0 -177,313 0 0 0 -204,5367 37-1 0

37 0,572 HL93 - LinMoving Min 0 -160,768 0 0 0 -187,7001 37-1 0,572

37 0 TAMDEM - LinMoving Max 0 7,658 0 0 0 61,326 37-1 0

37 0,572 TAMDEM - LinMoving Max 0 11,188 0 0 0 91,8093 37-1 0,572

37 0 TAMDEM - LinMoving Min 0 -188,595 0 0 0 -268,1662 37-1 0

37 0,572 TAMDEM - LinMoving Min 0 -179,771 0 0 0 -199,4316 37-1 0,572

37 0 SERV1-1 H+ Combination Max 0 -102,904 0 0 0 -113,8393 37-1 0

37 0,572 SERV1-1 H+ Combination Max 0 -84,107 0 0 0 -13,038 37-1 0,572

37 0 SERV1-1 H+ Combination Min 0 -306,006 0 0 0 -389,8492 37-1 0

37 0,572 SERV1-1 H+ Combination Min 0 -274,953 0 0 0 -312,4222 37-1 0,572

37 0 SERV1-2 T+ Combination Max 0 -103,469 0 0 0 -118,3641 37-1 0

37 0,572 SERV1-2 T+ Combination Max 0 -87,1 0 0 0 -9,222 37-1 0,572

37 0 SERV1-2 T+ Combination Min 0 -300,251 0 0 0 -371,6069 37-1 0

37 0,572 SERV1-2 T+ Combination Min 0 -275,392 0 0 0 -297,9572 37-1 0,572

37 0 RESIST1-2 T+ Combination Max 0 -148,777 0 0 0 -138,1814 37-1 0

37 0,572 RESIST1-2 T+ Combination Max 0 -121,378 0 0 0 66,2557 37-1 0,572

37 0 RESIST1-2 T+ Combination Min 0 -606,786 0 0 0 -727,6041 37-1 0

37 0,572 RESIST1-2 T+ Combination Min 0 -559,628 0 0 0 -605,7757 37-1 0,572

37 0 SERV1-1 H- Combination Max 0 -102,02 0 0 0 -106,7608 37-1 0

37 0,572 SERV1-1 H- Combination Max 0 -83,209 0 0 0 -6,3571 37-1 0,572

37 0 SERV1-1 H- Combination Min 0 -286,305 0 0 0 -367,1229 37-1 0

37 0,572 SERV1-1 H- Combination Min 0 -257,09 0 0 0 -291,5667 37-1 0,572

37 0 SERV1-2  T- Combination Max 0 -101,333 0 0 0 -101,2602 37-1 0

37 0,572 SERV1-2  T- Combination Max 0 -85,134 0 0 0 -12,0573 37-1 0,572

37 0 SERV1-2  T- Combination Min 0 -297,586 0 0 0 -430,7525 37-1 0

37 0,572 SERV1-2  T- Combination Min 0 -276,093 0 0 0 -303,2982 37-1 0,572

37 0 RESIST 1-1 H+ Combination Max 0 -147,462 0 0 0 -127,6499 37-1 0

37 0,572 RESIST 1-1 H+ Combination Max 0 -114,411 0 0 0 57,3739 37-1 0,572

37 0 RESIST 1-1 H+ Combination Min 0 -620,182 0 0 0 -770,0629 37-1 0

37 0,572 RESIST 1-1 H+ Combination Min 0 -558,605 0 0 0 -639,4429 37-1 0,572

37 0 RESIST1-1 H- Combination Max 0 -145,404 0 0 0 -111,1748 37-1 0

37 0,572 RESIST1-1 H- Combination Max 0 -112,32 0 0 0 72,9237 37-1 0,572

37 0 RESIST1-1 H- Combination Min 0 -574,326 0 0 0 -717,1674 37-1 0

37 0,572 RESIST1-1 H- Combination Min 0 -517,029 0 0 0 -590,9016 37-1 0,572

37 0 RESIST1-2 T- Combination Max 0 -143,806 0 0 0 -98,3722 37-1 0

37 0,572 RESIST1-2 T- Combination Max 0 -116,801 0 0 0 59,6564 37-1 0,572

37 0 RESIST1-2 T- Combination Min 0 -600,584 0 0 0 -865,2653 37-1 0

37 0,572 RESIST1-2 T- Combination Min 0 -561,258 0 0 0 -618,2067 37-1 0,572

37 0 E-SERV1-1 Combination Max 0 -102,02 0 0 0 -106,7608 37-1 0

37 0,572 E-SERV1-1 Combination Max 0 -83,209 0 0 0 -6,3571 37-1 0,572

37 0 E-SERV1-1 Combination Min 0 -306,006 0 0 0 -389,8492 37-1 0

37 0,572 E-SERV1-1 Combination Min 0 -274,953 0 0 0 -312,4222 37-1 0,572

37 0 E-SERV1-2 Combination Max 0 -101,333 0 0 0 -101,2602 37-1 0

37 0,572 E-SERV1-2 Combination Max 0 -85,134 0 0 0 -9,222 37-1 0,572

37 0 E-SERV1-2 Combination Min 0 -300,251 0 0 0 -430,7525 37-1 0

37 0,572 E-SERV1-2 Combination Min 0 -276,093 0 0 0 -303,2982 37-1 0,572

37 0 E-RESIST1-1 Combination Max 0 -145,404 0 0 0 -111,1748 37-1 0

37 0,572 E-RESIST1-1 Combination Max 0 -112,32 0 0 0 72,9237 37-1 0,572

37 0 E-RESIST1-1 Combination Min 0 -620,182 0 0 0 -770,0629 37-1 0

37 0,572 E-RESIST1-1 Combination Min 0 -558,605 0 0 0 -639,4429 37-1 0,572

37 0 E-RESIST1-2 Combination Max 0 -143,806 0 0 0 -98,3722 37-1 0

37 0,572 E-RESIST1-2 Combination Max 0 -116,801 0 0 0 66,2557 37-1 0,572

37 0 E-RESIST1-2 Combination Min 0 -606,786 0 0 0 -865,2653 37-1 0

37 0,572 E-RESIST1-2 Combination Min 0 -561,258 0 0 0 -618,2067 37-1 0,572

38 0 LINEA LinStatic 0 -41,442 0 0 0 -44,6884 38-1 0

38 0,572 LINEA LinStatic 0 -35,991 0 0 0 -22,5425 38-1 0,572



39 0 HL93 + LinMoving Min 0 -159,119 0 0 0 -192,5129 39-1 0

39 0,572 HL93 + LinMoving Min 0 -138,582 0 0 0 -176,4703 39-1 0,572

39 0 TAMDEM + LinMoving Max 0 18,472 0 0 0 160,61 39-1 0

39 0,572 TAMDEM + LinMoving Max 0 29,409 0 0 0 218,9629 39-1 0,572

39 0 TAMDEM + LinMoving Min 0 -165,876 0 0 0 -179,1606 39-1 0

39 0,572 TAMDEM + LinMoving Min 0 -151,766 0 0 0 -164,2305 39-1 0,572

39 0 HL93 - LinMoving Max 0 19,855 0 0 0 146,4474 39-1 0

39 0,572 HL93 - LinMoving Max 0 27,126 0 0 0 197,6445 39-1 0,572

39 0 HL93 - LinMoving Min 0 -143,207 0 0 0 -173,2616 39-1 0

39 0,572 HL93 - LinMoving Min 0 -124,723 0 0 0 -158,8233 39-1 0,572

39 0 TAMDEM - LinMoving Max 0 18,301 0 0 0 145,3965 39-1 0

39 0,572 TAMDEM - LinMoving Max 0 27,457 0 0 0 197,2439 39-1 0,572

39 0 TAMDEM - LinMoving Min 0 -169,761 0 0 0 -161,3897 39-1 0

39 0,572 TAMDEM - LinMoving Min 0 -158,568 0 0 0 -147,9405 39-1 0,572

39 0 SERV1-1 H+ Combination Max 0 -64,6 0 0 0 88,6628 39-1 0

39 0,572 SERV1-1 H+ Combination Max 0 -44,278 0 0 0 189,817 39-1 0,572

39 0 SERV1-1 H+ Combination Min 0 -242,771 0 0 0 -244,907 39-1 0

39 0,572 SERV1-1 H+ Combination Min 0 -209,564 0 0 0 -184,6391 39-1 0,572

39 0 SERV1-2 T+ Combination Max 0 -65,18 0 0 0 108,2159 39-1 0

39 0,572 SERV1-2 T+ Combination Max 0 -41,573 0 0 0 210,7941 39-1 0,572

39 0 SERV1-2 T+ Combination Min 0 -249,527 0 0 0 -231,5547 39-1 0

39 0,572 SERV1-2 T+ Combination Min 0 -222,748 0 0 0 -172,3993 39-1 0,572

39 0 RESIST1-2 T+ Combination Max 0 -81,058 0 0 0 296,1216 39-1 0

39 0,572 RESIST1-2 T+ Combination Max 0 -36,814 0 0 0 497,5221 39-1 0,572

39 0 RESIST1-2 T+ Combination Min 0 -510,128 0 0 0 -494,6945 39-1 0

39 0,572 RESIST1-2 T+ Combination Min 0 -458,5 0 0 0 -394,3605 39-1 0,572

39 0 SERV1-1 H- Combination Max 0 -63,797 0 0 0 94,0533 39-1 0

39 0,572 SERV1-1 H- Combination Max 0 -43,856 0 0 0 189,4757 39-1 0,572

39 0 SERV1-1 H- Combination Min 0 -226,859 0 0 0 -225,6557 39-1 0

39 0,572 SERV1-1 H- Combination Min 0 -195,706 0 0 0 -166,992 39-1 0,572

39 0 SERV1-2  T- Combination Max 0 -65,351 0 0 0 93,0024 39-1 0

39 0,572 SERV1-2  T- Combination Max 0 -43,525 0 0 0 189,0752 39-1 0,572

39 0 SERV1-2  T- Combination Min 0 -253,413 0 0 0 -213,7838 39-1 0

39 0,572 SERV1-2  T- Combination Min 0 -229,55 0 0 0 -156,1093 39-1 0,572

39 0 RESIST 1-1 H+ Combination Max 0 -79,709 0 0 0 250,6117 39-1 0

39 0,572 RESIST 1-1 H+ Combination Max 0 -43,11 0 0 0 448,698 39-1 0,572

39 0 RESIST 1-1 H+ Combination Min 0 -494,401 0 0 0 -525,772 39-1 0

39 0,572 RESIST 1-1 H+ Combination Min 0 -427,812 0 0 0 -422,8485 39-1 0,572

39 0 RESIST1-1 H- Combination Max 0 -77,839 0 0 0 263,1581 39-1 0

39 0,572 RESIST1-1 H- Combination Max 0 -42,128 0 0 0 447,9037 39-1 0,572

39 0 RESIST1-1 H- Combination Min 0 -457,367 0 0 0 -480,9646 39-1 0

39 0,572 RESIST1-1 H- Combination Min 0 -395,557 0 0 0 -381,7751 39-1 0,572

39 0 RESIST1-2 T- Combination Max 0 -81,457 0 0 0 260,7121 39-1 0

39 0,572 RESIST1-2 T- Combination Max 0 -41,357 0 0 0 446,9714 39-1 0,572

39 0 RESIST1-2 T- Combination Min 0 -519,171 0 0 0 -453,3327 39-1 0

39 0,572 RESIST1-2 T- Combination Min 0 -474,329 0 0 0 -356,4455 39-1 0,572

39 0 E-SERV1-1 Combination Max 0 -63,797 0 0 0 94,0533 39-1 0

39 0,572 E-SERV1-1 Combination Max 0 -43,856 0 0 0 189,817 39-1 0,572

39 0 E-SERV1-1 Combination Min 0 -242,771 0 0 0 -244,907 39-1 0

39 0,572 E-SERV1-1 Combination Min 0 -209,564 0 0 0 -184,6391 39-1 0,572

39 0 E-SERV1-2 Combination Max 0 -65,18 0 0 0 108,2159 39-1 0

39 0,572 E-SERV1-2 Combination Max 0 -41,573 0 0 0 210,7941 39-1 0,572

39 0 E-SERV1-2 Combination Min 0 -253,413 0 0 0 -231,5547 39-1 0

39 0,572 E-SERV1-2 Combination Min 0 -229,55 0 0 0 -172,3993 39-1 0,572

39 0 E-RESIST1-1 Combination Max 0 -77,839 0 0 0 263,1581 39-1 0

39 0,572 E-RESIST1-1 Combination Max 0 -42,128 0 0 0 448,698 39-1 0,572

39 0 E-RESIST1-1 Combination Min 0 -494,401 0 0 0 -525,772 39-1 0

39 0,572 E-RESIST1-1 Combination Min 0 -427,812 0 0 0 -422,8485 39-1 0,572

39 0 E-RESIST1-2 Combination Max 0 -81,058 0 0 0 296,1216 39-1 0

39 0,572 E-RESIST1-2 Combination Max 0 -36,814 0 0 0 497,5221 39-1 0,572

39 0 E-RESIST1-2 Combination Min 0 -519,171 0 0 0 -494,6945 39-1 0

39 0,572 E-RESIST1-2 Combination Min 0 -474,329 0 0 0 -394,3605 39-1 0,572

40 0 LINEA LinStatic 0 -30,54 0 0 0 -3,5146 40-1 0

40 0,572 LINEA LinStatic 0 -25,089 0 0 0 12,3952 40-1 0,572

40 0 HL93 + LinMoving Max 0 26,704 0 0 0 197,9858 40-1 0

40 0,572 HL93 + LinMoving Max 0 35,151 0 0 0 238,0396 40-1 0,572

40 0 HL93 + LinMoving Min 0 -138,582 0 0 0 -176,4703 40-1 0

40 0,572 HL93 + LinMoving Min 0 -119,455 0 0 0 -160,4276 40-1 0,572



40 0 TAMDEM + LinMoving Max 0 29,409 0 0 0 218,9629 40-1 0

40 0,572 TAMDEM + LinMoving Max 0 41,457 0 0 0 267,45 40-1 0,572

40 0 TAMDEM + LinMoving Min 0 -151,766 0 0 0 -164,2305 40-1 0

40 0,572 TAMDEM + LinMoving Min 0 -136,835 0 0 0 -149,3005 40-1 0,572

40 0 HL93 - LinMoving Max 0 27,126 0 0 0 197,6445 40-1 0

40 0,572 HL93 - LinMoving Max 0 34,853 0 0 0 232,6377 40-1 0,572

40 0 HL93 - LinMoving Min 0 -124,723 0 0 0 -158,8233 40-1 0

40 0,572 HL93 - LinMoving Min 0 -105,411 0 0 0 -144,3848 40-1 0,572

40 0 TAMDEM - LinMoving Max 0 27,457 0 0 0 197,2439 40-1 0

40 0,572 TAMDEM - LinMoving Max 0 37,555 0 0 0 240,9217 40-1 0,572

40 0 TAMDEM - LinMoving Min 0 -158,568 0 0 0 -147,9405 40-1 0

40 0,572 TAMDEM - LinMoving Min 0 -146,194 0 0 0 -134,4914 40-1 0,572

40 0 SERV1-1 H+ Combination Max 0 -44,278 0 0 0 189,817 40-1 0

40 0,572 SERV1-1 H+ Combination Max 0 -23,162 0 0 0 266,8491 40-1 0,572

40 0 SERV1-1 H+ Combination Min 0 -209,564 0 0 0 -184,6391 40-1 0

40 0,572 SERV1-1 H+ Combination Min 0 -177,767 0 0 0 -131,6181 40-1 0,572

40 0 SERV1-2 T+ Combination Max 0 -41,573 0 0 0 210,7941 40-1 0

40 0,572 SERV1-2 T+ Combination Max 0 -16,855 0 0 0 296,2595 40-1 0,572

40 0 SERV1-2 T+ Combination Min 0 -222,748 0 0 0 -172,3993 40-1 0

40 0,572 SERV1-2 T+ Combination Min 0 -195,147 0 0 0 -120,491 40-1 0,572

40 0 RESIST1-2 T+ Combination Max 0 -36,814 0 0 0 497,5221 40-1 0

40 0,572 RESIST1-2 T+ Combination Max 0 10,016 0 0 0 665,2132 40-1 0,572

40 0 RESIST1-2 T+ Combination Min 0 -458,5 0 0 0 -394,3605 40-1 0

40 0,572 RESIST1-2 T+ Combination Min 0 -404,958 0 0 0 -304,7737 40-1 0,572

40 0 SERV1-1 H- Combination Max 0 -43,856 0 0 0 189,4757 40-1 0

40 0,572 SERV1-1 H- Combination Max 0 -23,46 0 0 0 261,4472 40-1 0,572

40 0 SERV1-1 H- Combination Min 0 -195,706 0 0 0 -166,992 40-1 0

40 0,572 SERV1-1 H- Combination Min 0 -163,723 0 0 0 -115,5753 40-1 0,572

40 0 SERV1-2  T- Combination Max 0 -43,525 0 0 0 189,0752 40-1 0

40 0,572 SERV1-2  T- Combination Max 0 -20,758 0 0 0 269,7312 40-1 0,572

40 0 SERV1-2  T- Combination Min 0 -229,55 0 0 0 -156,1093 40-1 0

40 0,572 SERV1-2  T- Combination Min 0 -204,506 0 0 0 -105,6819 40-1 0,572

40 0 RESIST 1-1 H+ Combination Max 0 -43,11 0 0 0 448,698 40-1 0

40 0,572 RESIST 1-1 H+ Combination Max 0 -4,661 0 0 0 596,7603 40-1 0,572

40 0 RESIST 1-1 H+ Combination Min 0 -427,812 0 0 0 -422,8485 40-1 0

40 0,572 RESIST 1-1 H+ Combination Min 0 -364,505 0 0 0 -330,6719 40-1 0,572

40 0 RESIST1-1 H- Combination Max 0 -42,128 0 0 0 447,9037 40-1 0

40 0,572 RESIST1-1 H- Combination Max 0 -5,355 0 0 0 584,1874 40-1 0,572

40 0 RESIST1-1 H- Combination Min 0 -395,557 0 0 0 -381,7751 40-1 0

40 0,572 RESIST1-1 H- Combination Min 0 -331,818 0 0 0 -293,3324 40-1 0,572

40 0 RESIST1-2 T- Combination Max 0 -41,357 0 0 0 446,9714 40-1 0

40 0,572 RESIST1-2 T- Combination Max 0 0,933 0 0 0 603,4685 40-1 0,572

40 0 RESIST1-2 T- Combination Min 0 -474,329 0 0 0 -356,4455 40-1 0

40 0,572 RESIST1-2 T- Combination Min 0 -426,741 0 0 0 -270,3055 40-1 0,572

40 0 E-SERV1-1 Combination Max 0 -43,856 0 0 0 189,817 40-1 0

40 0,572 E-SERV1-1 Combination Max 0 -23,162 0 0 0 266,8491 40-1 0,572

40 0 E-SERV1-1 Combination Min 0 -209,564 0 0 0 -184,6391 40-1 0

40 0,572 E-SERV1-1 Combination Min 0 -177,767 0 0 0 -131,6181 40-1 0,572

40 0 E-SERV1-2 Combination Max 0 -41,573 0 0 0 210,7941 40-1 0

40 0,572 E-SERV1-2 Combination Max 0 -16,855 0 0 0 296,2595 40-1 0,572

40 0 E-SERV1-2 Combination Min 0 -229,55 0 0 0 -172,3993 40-1 0

40 0,572 E-SERV1-2 Combination Min 0 -204,506 0 0 0 -120,491 40-1 0,572

40 0 E-RESIST1-1 Combination Max 0 -42,128 0 0 0 448,698 40-1 0

40 0,572 E-RESIST1-1 Combination Max 0 -4,661 0 0 0 596,7603 40-1 0,572

40 0 E-RESIST1-1 Combination Min 0 -427,812 0 0 0 -422,8485 40-1 0

40 0,572 E-RESIST1-1 Combination Min 0 -364,505 0 0 0 -330,6719 40-1 0,572

40 0 E-RESIST1-2 Combination Max 0 -36,814 0 0 0 497,5221 40-1 0

40 0,572 E-RESIST1-2 Combination Max 0 10,016 0 0 0 665,2132 40-1 0,572

40 0 E-RESIST1-2 Combination Min 0 -474,329 0 0 0 -394,3605 40-1 0

40 0,572 E-RESIST1-2 Combination Min 0 -426,741 0 0 0 -304,7737 40-1 0,572

41 0 LINEA LinStatic 0 -25,089 0 0 0 12,3952 41-1 0

41 0,572 LINEA LinStatic 0 -19,638 0 0 0 25,187 41-1 0,572

41 0 HL93 + LinMoving Max 0 35,151 0 0 0 238,0396 41-1 0

41 0,572 HL93 + LinMoving Max 0 44,187 0 0 0 259,146 41-1 0,572

41 0 HL93 + LinMoving Min 0 -119,455 0 0 0 -160,4276 41-1 0

41 0,572 HL93 + LinMoving Min 0 -107,819 0 0 0 -144,3848 41-1 0,572

41 0 TAMDEM + LinMoving Max 0 41,457 0 0 0 267,45 41-1 0

41 0,572 TAMDEM + LinMoving Max 0 54,524 0 0 0 304,0291 41-1 0,572



42 0 HL93 - LinMoving Max 0 42,964 0 0 0 249,6812 42-1 0

42 0,572 HL93 - LinMoving Max 0 52,031 0 0 0 250,2666 42-1 0,572

42 0 HL93 - LinMoving Min 0 -85,698 0 0 0 -129,9463 42-1 0

42 0,572 HL93 - LinMoving Min 0 -74,507 0 0 0 -115,5078 42-1 0,572

42 0 TAMDEM - LinMoving Max 0 49,115 0 0 0 273,8724 42-1 0

42 0,572 TAMDEM - LinMoving Max 0 61,721 0 0 0 294,4459 42-1 0,572

42 0 TAMDEM - LinMoving Min 0 -132,642 0 0 0 -121,0423 42-1 0

42 0,572 TAMDEM - LinMoving Min 0 -117,983 0 0 0 -107,5931 42-1 0,572

42 0 SERV1-1 H+ Combination Max 0 -1,455 0 0 0 317,6866 42-1 0

42 0,572 SERV1-1 H+ Combination Max 0 20,781 0 0 0 340,5273 42-1 0,572

42 0 SERV1-1 H+ Combination Min 0 -153,462 0 0 0 -85,8442 42-1 0

42 0,572 SERV1-1 H+ Combination Min 0 -130,753 0 0 0 -47,3174 42-1 0,572

42 0 SERV1-2 T+ Combination Max 0 8,881 0 0 0 362,5697 42-1 0

42 0,572 SERV1-2 T+ Combination Max 0 35,544 0 0 0 407,8925 42-1 0,572

42 0 SERV1-2 T+ Combination Min 0 -166,816 0 0 0 -75,8298 42-1 0

42 0,572 SERV1-2 T+ Combination Min 0 -137,846 0 0 0 -38,4158 42-1 0,572

42 0 RESIST1-2 T+ Combination Max 0 59,218 0 0 0 794,4409 42-1 0

42 0,572 RESIST1-2 T+ Combination Max 0 110,575 0 0 0 880,941 42-1 0,572

42 0 RESIST1-2 T+ Combination Min 0 -349,717 0 0 0 -225,934 42-1 0

42 0,572 RESIST1-2 T+ Combination Min 0 -292,99 0 0 0 -157,8415 42-1 0,572

42 0 SERV1-1 H- Combination Max 0 -2,679 0 0 0 308,2218 42-1 0

42 0,572 SERV1-1 H- Combination Max 0 19,059 0 0 0 331,2912 42-1 0,572

42 0 SERV1-1 H- Combination Min 0 -131,34 0 0 0 -71,4057 42-1 0

42 0,572 SERV1-1 H- Combination Min 0 -107,48 0 0 0 -34,4832 42-1 0,572

42 0 SERV1-2  T- Combination Max 0 3,473 0 0 0 332,4131 42-1 0

42 0,572 SERV1-2  T- Combination Max 0 28,748 0 0 0 375,4705 42-1 0,572

42 0 SERV1-2  T- Combination Min 0 -178,285 0 0 0 -62,5016 42-1 0

42 0,572 SERV1-2  T- Combination Min 0 -150,956 0 0 0 -26,5685 42-1 0,572

42 0 RESIST 1-1 H+ Combination Max 0 35,16 0 0 0 689,9755 42-1 0

42 0,572 RESIST 1-1 H+ Combination Max 0 76,216 0 0 0 724,1485 42-1 0,572

42 0 RESIST 1-1 H+ Combination Min 0 -318,635 0 0 0 -249,2424 42-1 0

42 0,572 RESIST 1-1 H+ Combination Min 0 -276,481 0 0 0 -178,5601 42-1 0,572

42 0 RESIST1-1 H- Combination Max 0 32,312 0 0 0 667,9463 42-1 0

42 0,572 RESIST1-1 H- Combination Max 0 72,206 0 0 0 702,6516 42-1 0,572

42 0 RESIST1-1 H- Combination Min 0 -267,148 0 0 0 -215,6368 42-1 0

42 0,572 RESIST1-1 H- Combination Min 0 -222,312 0 0 0 -148,6885 42-1 0,572

42 0 RESIST1-2 T- Combination Max 0 46,63 0 0 0 724,2513 42-1 0

42 0,572 RESIST1-2 T- Combination Max 0 94,757 0 0 0 805,4788 42-1 0,572

42 0 RESIST1-2 T- Combination Min 0 -376,411 0 0 0 -194,9126 42-1 0

42 0,572 RESIST1-2 T- Combination Min 0 -323,504 0 0 0 -130,267 42-1 0,572

42 0 E-SERV1-1 Combination Max 0 -1,455 0 0 0 317,6866 42-1 0

42 0,572 E-SERV1-1 Combination Max 0 20,781 0 0 0 340,5273 42-1 0,572

42 0 E-SERV1-1 Combination Min 0 -153,462 0 0 0 -85,8442 42-1 0

42 0,572 E-SERV1-1 Combination Min 0 -130,753 0 0 0 -47,3174 42-1 0,572

42 0 E-SERV1-2 Combination Max 0 8,881 0 0 0 362,5697 42-1 0

42 0,572 E-SERV1-2 Combination Max 0 35,544 0 0 0 407,8925 42-1 0,572

42 0 E-SERV1-2 Combination Min 0 -178,285 0 0 0 -75,8298 42-1 0

42 0,572 E-SERV1-2 Combination Min 0 -150,956 0 0 0 -38,4158 42-1 0,572

42 0 E-RESIST1-1 Combination Max 0 35,16 0 0 0 689,9755 42-1 0

42 0,572 E-RESIST1-1 Combination Max 0 76,216 0 0 0 724,1485 42-1 0,572

42 0 E-RESIST1-1 Combination Min 0 -318,635 0 0 0 -249,2424 42-1 0

42 0,572 E-RESIST1-1 Combination Min 0 -276,481 0 0 0 -178,5601 42-1 0,572

42 0 E-RESIST1-2 Combination Max 0 59,218 0 0 0 794,4409 42-1 0

42 0,572 E-RESIST1-2 Combination Max 0 110,575 0 0 0 880,941 42-1 0,572

42 0 E-RESIST1-2 Combination Min 0 -376,411 0 0 0 -225,934 42-1 0

42 0,572 E-RESIST1-2 Combination Min 0 -323,504 0 0 0 -157,8415 42-1 0,572

43 0 LINEA LinStatic 0 -14,186 0 0 0 34,8607 43-1 0

43 0,572 LINEA LinStatic 0 -8,735 0 0 0 41,4163 43-1 0,572

43 0 HL93 + LinMoving Max 0 53,754 0 0 0 259,5027 43-1 0

43 0,572 HL93 + LinMoving Max 0 66,438 0 0 0 266,016 43-1 0,572

43 0 HL93 + LinMoving Min 0 -97,78 0 0 0 -128,342 43-1 0

43 0,572 HL93 + LinMoving Min 0 -87,328 0 0 0 -112,2993 43-1 0,572

43 0 TAMDEM + LinMoving Max 0 68,517 0 0 0 326,8679 43-1 0

43 0,572 TAMDEM + LinMoving Max 0 83,344 0 0 0 334,3451 43-1 0,572

43 0 TAMDEM + LinMoving Min 0 -104,873 0 0 0 -119,4404 43-1 0

43 0,572 TAMDEM + LinMoving Min 0 -88,027 0 0 0 -104,5103 43-1 0,572

43 0 HL93 - LinMoving Max 0 52,031 0 0 0 250,2666 43-1 0

43 0,572 HL93 - LinMoving Max 0 62,202 0 0 0 249,0563 43-1 0,572



41 0 TAMDEM + LinMoving Min 0 -136,835 0 0 0 -149,3005 41-1 0

41 0,572 TAMDEM + LinMoving Min 0 -121,173 0 0 0 -134,3704 41-1 0,572

41 0 HL93 - LinMoving Max 0 34,853 0 0 0 232,6377 41-1 0

41 0,572 HL93 - LinMoving Max 0 42,964 0 0 0 249,6812 41-1 0,572

41 0 HL93 - LinMoving Min 0 -105,411 0 0 0 -144,3848 41-1 0

41 0,572 HL93 - LinMoving Min 0 -85,698 0 0 0 -129,9463 41-1 0,572

41 0 TAMDEM - LinMoving Max 0 37,555 0 0 0 240,9217 41-1 0

41 0,572 TAMDEM - LinMoving Max 0 49,115 0 0 0 273,8724 41-1 0,572

41 0 TAMDEM - LinMoving Min 0 -146,194 0 0 0 -134,4914 41-1 0

41 0,572 TAMDEM - LinMoving Min 0 -132,642 0 0 0 -121,0423 41-1 0,572

41 0 SERV1-1 H+ Combination Max 0 -23,162 0 0 0 266,8491 41-1 0

41 0,572 SERV1-1 H+ Combination Max 0 -1,455 0 0 0 317,6866 41-1 0,572

41 0 SERV1-1 H+ Combination Min 0 -177,767 0 0 0 -131,6181 41-1 0

41 0,572 SERV1-1 H+ Combination Min 0 -153,462 0 0 0 -85,8442 41-1 0,572

41 0 SERV1-2 T+ Combination Max 0 -16,855 0 0 0 296,2595 41-1 0

41 0,572 SERV1-2 T+ Combination Max 0 8,881 0 0 0 362,5697 41-1 0,572

41 0 SERV1-2 T+ Combination Min 0 -195,147 0 0 0 -120,491 41-1 0

41 0,572 SERV1-2 T+ Combination Min 0 -166,816 0 0 0 -75,8298 41-1 0,572

41 0 RESIST1-2 T+ Combination Max 0 10,016 0 0 0 665,2132 41-1 0

41 0,572 RESIST1-2 T+ Combination Max 0 59,218 0 0 0 794,4409 41-1 0,572

41 0 RESIST1-2 T+ Combination Min 0 -404,958 0 0 0 -304,7737 41-1 0

41 0,572 RESIST1-2 T+ Combination Min 0 -349,717 0 0 0 -225,934 41-1 0,572

41 0 SERV1-1 H- Combination Max 0 -23,46 0 0 0 261,4472 41-1 0

41 0,572 SERV1-1 H- Combination Max 0 -2,679 0 0 0 308,2218 41-1 0,572

41 0 SERV1-1 H- Combination Min 0 -163,723 0 0 0 -115,5753 41-1 0

41 0,572 SERV1-1 H- Combination Min 0 -131,34 0 0 0 -71,4057 41-1 0,572

41 0 SERV1-2  T- Combination Max 0 -20,758 0 0 0 269,7312 41-1 0

41 0,572 SERV1-2  T- Combination Max 0 3,473 0 0 0 332,4131 41-1 0,572

41 0 SERV1-2  T- Combination Min 0 -204,506 0 0 0 -105,6819 41-1 0

41 0,572 SERV1-2  T- Combination Min 0 -178,285 0 0 0 -62,5016 41-1 0,572

41 0 RESIST 1-1 H+ Combination Max 0 -4,661 0 0 0 596,7603 41-1 0

41 0,572 RESIST 1-1 H+ Combination Max 0 35,16 0 0 0 689,9755 41-1 0,572

41 0 RESIST 1-1 H+ Combination Min 0 -364,505 0 0 0 -330,6719 41-1 0

41 0,572 RESIST 1-1 H+ Combination Min 0 -318,635 0 0 0 -249,2424 41-1 0,572

41 0 RESIST1-1 H- Combination Max 0 -5,355 0 0 0 584,1874 41-1 0

41 0,572 RESIST1-1 H- Combination Max 0 32,312 0 0 0 667,9463 41-1 0,572

41 0 RESIST1-1 H- Combination Min 0 -331,818 0 0 0 -293,3324 41-1 0

41 0,572 RESIST1-1 H- Combination Min 0 -267,148 0 0 0 -215,6368 41-1 0,572

41 0 RESIST1-2 T- Combination Max 0 0,933 0 0 0 603,4685 41-1 0

41 0,572 RESIST1-2 T- Combination Max 0 46,63 0 0 0 724,2513 41-1 0,572

41 0 RESIST1-2 T- Combination Min 0 -426,741 0 0 0 -270,3055 41-1 0

41 0,572 RESIST1-2 T- Combination Min 0 -376,411 0 0 0 -194,9126 41-1 0,572

41 0 E-SERV1-1 Combination Max 0 -23,162 0 0 0 266,8491 41-1 0

41 0,572 E-SERV1-1 Combination Max 0 -1,455 0 0 0 317,6866 41-1 0,572

41 0 E-SERV1-1 Combination Min 0 -177,767 0 0 0 -131,6181 41-1 0

41 0,572 E-SERV1-1 Combination Min 0 -153,462 0 0 0 -85,8442 41-1 0,572

41 0 E-SERV1-2 Combination Max 0 -16,855 0 0 0 296,2595 41-1 0

41 0,572 E-SERV1-2 Combination Max 0 8,881 0 0 0 362,5697 41-1 0,572

41 0 E-SERV1-2 Combination Min 0 -204,506 0 0 0 -120,491 41-1 0

41 0,572 E-SERV1-2 Combination Min 0 -178,285 0 0 0 -75,8298 41-1 0,572

41 0 E-RESIST1-1 Combination Max 0 -4,661 0 0 0 596,7603 41-1 0

41 0,572 E-RESIST1-1 Combination Max 0 35,16 0 0 0 689,9755 41-1 0,572

41 0 E-RESIST1-1 Combination Min 0 -364,505 0 0 0 -330,6719 41-1 0

41 0,572 E-RESIST1-1 Combination Min 0 -318,635 0 0 0 -249,2424 41-1 0,572

41 0 E-RESIST1-2 Combination Max 0 10,016 0 0 0 665,2132 41-1 0

41 0,572 E-RESIST1-2 Combination Max 0 59,218 0 0 0 794,4409 41-1 0,572

41 0 E-RESIST1-2 Combination Min 0 -426,741 0 0 0 -304,7737 41-1 0

41 0,572 E-RESIST1-2 Combination Min 0 -376,411 0 0 0 -225,934 41-1 0,572

42 0 LINEA LinStatic 0 -19,638 0 0 0 25,187 42-1 0

42 0,572 LINEA LinStatic 0 -14,186 0 0 0 34,8607 42-1 0,572

42 0 HL93 + LinMoving Max 0 44,187 0 0 0 259,146 42-1 0

42 0,572 HL93 + LinMoving Max 0 53,754 0 0 0 259,5027 42-1 0,572

42 0 HL93 + LinMoving Min 0 -107,819 0 0 0 -144,3848 42-1 0

42 0,572 HL93 + LinMoving Min 0 -97,78 0 0 0 -128,342 42-1 0,572

42 0 TAMDEM + LinMoving Max 0 54,524 0 0 0 304,0291 42-1 0

42 0,572 TAMDEM + LinMoving Max 0 68,517 0 0 0 326,8679 42-1 0,572

42 0 TAMDEM + LinMoving Min 0 -121,173 0 0 0 -134,3704 42-1 0

42 0,572 TAMDEM + LinMoving Min 0 -104,873 0 0 0 -119,4404 42-1 0,572



43 0 HL93 - LinMoving Min 0 -74,507 0 0 0 -115,5078 43-1 0

43 0,572 HL93 - LinMoving Min 0 -64,991 0 0 0 -101,0694 43-1 0,572

43 0 TAMDEM - LinMoving Max 0 61,721 0 0 0 294,4459 43-1 0

43 0,572 TAMDEM - LinMoving Max 0 75,077 0 0 0 301,1814 43-1 0,572

43 0 TAMDEM - LinMoving Min 0 -117,983 0 0 0 -107,5931 43-1 0

43 0,572 TAMDEM - LinMoving Min 0 -102,808 0 0 0 -94,144 43-1 0,572

43 0 SERV1-1 H+ Combination Max 0 20,781 0 0 0 340,5273 43-1 0

43 0,572 SERV1-1 H+ Combination Max 0 46,135 0 0 0 362,2775 43-1 0,572

43 0 SERV1-1 H+ Combination Min 0 -130,753 0 0 0 -47,3174 43-1 0

43 0,572 SERV1-1 H+ Combination Min 0 -107,631 0 0 0 -16,0378 43-1 0,572

43 0 SERV1-2 T+ Combination Max 0 35,544 0 0 0 407,8925 43-1 0

43 0,572 SERV1-2 T+ Combination Max 0 63,041 0 0 0 430,6065 43-1 0,572

43 0 SERV1-2 T+ Combination Min 0 -137,846 0 0 0 -38,4158 43-1 0

43 0,572 SERV1-2 T+ Combination Min 0 -108,33 0 0 0 -8,2489 43-1 0,572

43 0 RESIST1-2 T+ Combination Max 0 110,575 0 0 0 880,941 43-1 0

43 0,572 RESIST1-2 T+ Combination Max 0 163,875 0 0 0 920,9398 43-1 0,572

43 0 RESIST1-2 T+ Combination Min 0 -292,99 0 0 0 -157,8415 43-1 0

43 0,572 RESIST1-2 T+ Combination Min 0 -234,992 0 0 0 -100,4962 43-1 0,572

43 0 SERV1-1 H- Combination Max 0 19,059 0 0 0 331,2912 43-1 0

43 0,572 SERV1-1 H- Combination Max 0 41,899 0 0 0 345,3177 43-1 0,572

43 0 SERV1-1 H- Combination Min 0 -107,48 0 0 0 -34,4832 43-1 0

43 0,572 SERV1-1 H- Combination Min 0 -85,293 0 0 0 -4,8079 43-1 0,572

43 0 SERV1-2  T- Combination Max 0 28,748 0 0 0 375,4705 43-1 0

43 0,572 SERV1-2  T- Combination Max 0 54,774 0 0 0 397,4429 43-1 0,572

43 0 SERV1-2  T- Combination Min 0 -150,956 0 0 0 -26,5685 43-1 0

43 0,572 SERV1-2  T- Combination Min 0 -123,111 0 0 0 2,1175 43-1 0,572

43 0 RESIST 1-1 H+ Combination Max 0 76,216 0 0 0 724,1485 43-1 0

43 0,572 RESIST 1-1 H+ Combination Max 0 124,525 0 0 0 761,9039 43-1 0,572

43 0 RESIST 1-1 H+ Combination Min 0 -276,481 0 0 0 -178,5601 43-1 0

43 0,572 RESIST 1-1 H+ Combination Min 0 -233,364 0 0 0 -118,625 43-1 0,572

43 0 RESIST1-1 H- Combination Max 0 72,206 0 0 0 702,6516 43-1 0

43 0,572 RESIST1-1 H- Combination Max 0 114,666 0 0 0 722,4301 43-1 0,572

43 0 RESIST1-1 H- Combination Min 0 -222,312 0 0 0 -148,6885 43-1 0

43 0,572 RESIST1-1 H- Combination Min 0 -181,374 0 0 0 -92,4873 43-1 0,572

43 0 RESIST1-2 T- Combination Max 0 94,757 0 0 0 805,4788 43-1 0

43 0,572 RESIST1-2 T- Combination Max 0 144,634 0 0 0 843,7513 43-1 0,572

43 0 RESIST1-2 T- Combination Min 0 -323,504 0 0 0 -130,267 43-1 0

43 0,572 RESIST1-2 T- Combination Min 0 -269,395 0 0 0 -76,3685 43-1 0,572

43 0 E-SERV1-1 Combination Max 0 20,781 0 0 0 340,5273 43-1 0

43 0,572 E-SERV1-1 Combination Max 0 46,135 0 0 0 362,2775 43-1 0,572

43 0 E-SERV1-1 Combination Min 0 -130,753 0 0 0 -47,3174 43-1 0

43 0,572 E-SERV1-1 Combination Min 0 -107,631 0 0 0 -16,0378 43-1 0,572

43 0 E-SERV1-2 Combination Max 0 35,544 0 0 0 407,8925 43-1 0

43 0,572 E-SERV1-2 Combination Max 0 63,041 0 0 0 430,6065 43-1 0,572

43 0 E-SERV1-2 Combination Min 0 -150,956 0 0 0 -38,4158 43-1 0

43 0,572 E-SERV1-2 Combination Min 0 -123,111 0 0 0 -8,2489 43-1 0,572

43 0 E-RESIST1-1 Combination Max 0 76,216 0 0 0 724,1485 43-1 0

43 0,572 E-RESIST1-1 Combination Max 0 124,525 0 0 0 761,9039 43-1 0,572

43 0 E-RESIST1-1 Combination Min 0 -276,481 0 0 0 -178,5601 43-1 0

43 0,572 E-RESIST1-1 Combination Min 0 -233,364 0 0 0 -118,625 43-1 0,572

43 0 E-RESIST1-2 Combination Max 0 110,575 0 0 0 880,941 43-1 0

43 0,572 E-RESIST1-2 Combination Max 0 163,875 0 0 0 920,9398 43-1 0,572

43 0 E-RESIST1-2 Combination Min 0 -323,504 0 0 0 -157,8415 43-1 0

43 0,572 E-RESIST1-2 Combination Min 0 -269,395 0 0 0 -100,4962 43-1 0,572

44 0 LINEA LinStatic 0 -8,735 0 0 0 41,4163 44-1 0

44 0,572 LINEA LinStatic 0 -3,284 0 0 0 44,8539 44-1 0,572

44 0 HL93 + LinMoving Max 0 66,438 0 0 0 266,016 44-1 0

44 0,572 HL93 + LinMoving Max 0 82,786 0 0 0 284,1228 44-1 0,572

44 0 HL93 + LinMoving Min 0 -87,328 0 0 0 -112,2993 44-1 0

44 0,572 HL93 + LinMoving Min 0 -76,442 0 0 0 -96,2565 44-1 0,572

44 0 TAMDEM + LinMoving Max 0 83,344 0 0 0 334,3451 44-1 0

44 0,572 TAMDEM + LinMoving Max 0 98,914 0 0 0 339,4732 44-1 0,572

44 0 TAMDEM + LinMoving Min 0 -88,027 0 0 0 -104,5103 44-1 0

44 0,572 TAMDEM + LinMoving Min 0 -70,727 0 0 0 -89,5803 44-1 0,572

44 0 HL93 - LinMoving Max 0 62,202 0 0 0 249,0563 44-1 0

44 0,572 HL93 - LinMoving Max 0 76,765 0 0 0 263,4568 44-1 0,572

44 0 HL93 - LinMoving Min 0 -64,991 0 0 0 -101,0694 44-1 0

44 0,572 HL93 - LinMoving Min 0 -55,034 0 0 0 -86,6309 44-1 0,572



44 0 TAMDEM - LinMoving Max 0 75,077 0 0 0 301,1814 44-1 0

44 0,572 TAMDEM - LinMoving Max 0 89,103 0 0 0 305,8009 44-1 0,572

44 0 TAMDEM - LinMoving Min 0 -102,808 0 0 0 -94,144 44-1 0

44 0,572 TAMDEM - LinMoving Min 0 -87,224 0 0 0 -80,6948 44-1 0,572

44 0 SERV1-1 H+ Combination Max 0 46,135 0 0 0 362,2775 44-1 0

44 0,572 SERV1-1 H+ Combination Max 0 75,153 0 0 0 388,374 44-1 0,572

44 0 SERV1-1 H+ Combination Min 0 -107,631 0 0 0 -16,0378 44-1 0

44 0,572 SERV1-1 H+ Combination Min 0 -84,075 0 0 0 7,9947 44-1 0,572

44 0 SERV1-2 T+ Combination Max 0 63,041 0 0 0 430,6065 44-1 0

44 0,572 SERV1-2 T+ Combination Max 0 91,281 0 0 0 443,7244 44-1 0,572

44 0 SERV1-2 T+ Combination Min 0 -108,33 0 0 0 -8,2489 44-1 0

44 0,572 SERV1-2 T+ Combination Min 0 -78,36 0 0 0 14,6709 44-1 0,572

44 0 RESIST1-2 T+ Combination Max 0 163,875 0 0 0 920,9398 44-1 0

44 0,572 RESIST1-2 T+ Combination Max 0 218,903 0 0 0 944,7239 44-1 0,572

44 0 RESIST1-2 T+ Combination Min 0 -234,992 0 0 0 -100,4962 44-1 0

44 0,572 RESIST1-2 T+ Combination Min 0 -175,937 0 0 0 -53,8981 44-1 0,572

44 0 SERV1-1 H- Combination Max 0 41,899 0 0 0 345,3177 44-1 0

44 0,572 SERV1-1 H- Combination Max 0 69,132 0 0 0 367,708 44-1 0,572

44 0 SERV1-1 H- Combination Min 0 -85,293 0 0 0 -4,8079 44-1 0

44 0,572 SERV1-1 H- Combination Min 0 -62,667 0 0 0 17,6203 44-1 0,572

44 0 SERV1-2  T- Combination Max 0 54,774 0 0 0 397,4429 44-1 0

44 0,572 SERV1-2  T- Combination Max 0 81,47 0 0 0 410,0521 44-1 0,572

44 0 SERV1-2  T- Combination Min 0 -123,111 0 0 0 2,1175 44-1 0

44 0,572 SERV1-2  T- Combination Min 0 -94,857 0 0 0 23,5564 44-1 0,572

44 0 RESIST 1-1 H+ Combination Max 0 124,525 0 0 0 761,9039 44-1 0

44 0,572 RESIST 1-1 H+ Combination Max 0 181,366 0 0 0 815,8959 44-1 0,572

44 0 RESIST 1-1 H+ Combination Min 0 -233,364 0 0 0 -118,625 44-1 0

44 0,572 RESIST 1-1 H+ Combination Min 0 -189,238 0 0 0 -69,437 44-1 0,572

44 0 RESIST1-1 H- Combination Max 0 114,666 0 0 0 722,4301 44-1 0

44 0,572 RESIST1-1 H- Combination Max 0 167,35 0 0 0 767,7957 44-1 0,572

44 0 RESIST1-1 H- Combination Min 0 -181,374 0 0 0 -92,4873 44-1 0

44 0,572 RESIST1-1 H- Combination Min 0 -139,411 0 0 0 -47,0333 44-1 0,572

44 0 RESIST1-2 T- Combination Max 0 144,634 0 0 0 843,7513 44-1 0

44 0,572 RESIST1-2 T- Combination Max 0 196,067 0 0 0 866,3516 44-1 0,572

44 0 RESIST1-2 T- Combination Min 0 -269,395 0 0 0 -76,3685 44-1 0

44 0,572 RESIST1-2 T- Combination Min 0 -214,334 0 0 0 -33,2172 44-1 0,572

44 0 E-SERV1-1 Combination Max 0 46,135 0 0 0 362,2775 44-1 0

44 0,572 E-SERV1-1 Combination Max 0 75,153 0 0 0 388,374 44-1 0,572

44 0 E-SERV1-1 Combination Min 0 -107,631 0 0 0 -16,0378 44-1 0

44 0,572 E-SERV1-1 Combination Min 0 -84,075 0 0 0 7,9947 44-1 0,572

44 0 E-SERV1-2 Combination Max 0 63,041 0 0 0 430,6065 44-1 0

44 0,572 E-SERV1-2 Combination Max 0 91,281 0 0 0 443,7244 44-1 0,572

44 0 E-SERV1-2 Combination Min 0 -123,111 0 0 0 -8,2489 44-1 0

44 0,572 E-SERV1-2 Combination Min 0 -94,857 0 0 0 14,6709 44-1 0,572

44 0 E-RESIST1-1 Combination Max 0 124,525 0 0 0 761,9039 44-1 0

44 0,572 E-RESIST1-1 Combination Max 0 181,366 0 0 0 815,8959 44-1 0,572

44 0 E-RESIST1-1 Combination Min 0 -233,364 0 0 0 -118,625 44-1 0

44 0,572 E-RESIST1-1 Combination Min 0 -189,238 0 0 0 -69,437 44-1 0,572

44 0 E-RESIST1-2 Combination Max 0 163,875 0 0 0 920,9398 44-1 0

44 0,572 E-RESIST1-2 Combination Max 0 218,903 0 0 0 944,7239 44-1 0,572

44 0 E-RESIST1-2 Combination Min 0 -269,395 0 0 0 -100,4962 44-1 0

44 0,572 E-RESIST1-2 Combination Min 0 -214,334 0 0 0 -53,8981 44-1 0,572

45 0 LINEA LinStatic 0 -3,284 0 0 0 44,8539 45-1 0

45 0,572 LINEA LinStatic 0 2,167 0 0 0 45,1734 45-1 0,572

45 0 HL93 + LinMoving Max 0 82,786 0 0 0 284,1228 45-1 0

45 0,572 HL93 + LinMoving Max 0 100,286 0 0 0 286,8176 45-1 0,572

45 0 HL93 + LinMoving Min 0 -76,442 0 0 0 -96,2565 45-1 0

45 0,572 HL93 + LinMoving Min 0 -64,687 0 0 0 -80,2138 45-1 0,572

45 0 TAMDEM + LinMoving Max 0 98,914 0 0 0 339,4732 45-1 0

45 0,572 TAMDEM + LinMoving Max 0 115,134 0 0 0 329,2845 45-1 0,572

45 0 TAMDEM + LinMoving Min 0 -70,727 0 0 0 -89,5803 45-1 0

45 0,572 TAMDEM + LinMoving Min 0 -53,065 0 0 0 -74,6502 45-1 0,572

45 0 HL93 - LinMoving Max 0 76,765 0 0 0 263,4568 45-1 0

45 0,572 HL93 - LinMoving Max 0 92,923 0 0 0 265,7608 45-1 0,572

45 0 HL93 - LinMoving Min 0 -55,034 0 0 0 -86,6309 45-1 0

45 0,572 HL93 - LinMoving Min 0 -44,677 0 0 0 -72,1924 45-1 0,572

45 0 TAMDEM - LinMoving Max 0 89,103 0 0 0 305,8009 45-1 0

45 0,572 TAMDEM - LinMoving Max 0 103,714 0 0 0 296,6228 45-1 0,572



46 0 SERV1-1 H+ Combination Max 0 105,323 0 0 0 391,8114 46-1 0

46 0,572 SERV1-1 H+ Combination Max 0 136,525 0 0 0 370,3453 46-1 0,572

46 0 SERV1-1 H+ Combination Min 0 -59,651 0 0 0 24,78 46-1 0

46 0,572 SERV1-1 H+ Combination Min 0 -34,346 0 0 0 34,3183 46-1 0,572

46 0 SERV1-2 T+ Combination Max 0 120,171 0 0 0 434,2783 46-1 0

46 0,572 SERV1-2 T+ Combination Max 0 149,62 0 0 0 400,3066 46-1 0,572

46 0 SERV1-2 T+ Combination Min 0 -48,028 0 0 0 30,3436 46-1 0

46 0,572 SERV1-2 T+ Combination Min 0 -17,426 0 0 0 38,7691 46-1 0,572

46 0 RESIST1-2 T+ Combination Max 0 275,445 0 0 0 922,111 46-1 0

46 0,572 RESIST1-2 T+ Combination Max 0 333,286 0 0 0 848,5352 46-1 0,572

46 0 RESIST1-2 T+ Combination Min 0 -116,04 0 0 0 -18,0471 46-1 0

46 0,572 RESIST1-2 T+ Combination Min 0 -55,513 0 0 0 7,0567 46-1 0,572

46 0 SERV1-1 H- Combination Max 0 97,96 0 0 0 370,7546 46-1 0

46 0,572 SERV1-1 H- Combination Max 0 127,619 0 0 0 349,9698 46-1 0,572

46 0 SERV1-1 H- Combination Min 0 -39,641 0 0 0 32,8014 46-1 0

46 0,572 SERV1-1 H- Combination Min 0 -16,255 0 0 0 40,7354 46-1 0,572

46 0 SERV1-2  T- Combination Max 0 108,751 0 0 0 401,6166 46-1 0

46 0,572 SERV1-2  T- Combination Max 0 136,535 0 0 0 370,3694 46-1 0,572

46 0 SERV1-2  T- Combination Min 0 -66,277 0 0 0 37,7481 46-1 0

46 0,572 SERV1-2  T- Combination Min 0 -37,454 0 0 0 44,6927 46-1 0,572

46 0 RESIST 1-1 H+ Combination Max 0 240,884 0 0 0 823,2693 46-1 0

46 0,572 RESIST 1-1 H+ Combination Max 0 302,807 0 0 0 778,8004 46-1 0,572

46 0 RESIST 1-1 H+ Combination Min 0 -143,091 0 0 0 -30,9962 46-1 0

46 0,572 RESIST 1-1 H+ Combination Min 0 -94,894 0 0 0 -3,3026 46-1 0,572

46 0 RESIST1-1 H- Combination Max 0 223,748 0 0 0 774,2595 46-1 0

46 0,572 RESIST1-1 H- Combination Max 0 282,08 0 0 0 731,3762 46-1 0,572

46 0 RESIST1-1 H- Combination Min 0 -96,517 0 0 0 -12,3265 46-1 0

46 0,572 RESIST1-1 H- Combination Min 0 -52,786 0 0 0 11,6332 46-1 0,572

46 0 RESIST1-2 T- Combination Max 0 248,864 0 0 0 846,0909 46-1 0

46 0,572 RESIST1-2 T- Combination Max 0 302,832 0 0 0 778,8563 46-1 0,572

46 0 RESIST1-2 T- Combination Min 0 -158,514 0 0 0 -0,813 46-1 0

46 0,572 RESIST1-2 T- Combination Min 0 -102,128 0 0 0 20,8439 46-1 0,572

46 0 E-SERV1-1 Combination Max 0 105,323 0 0 0 391,8114 46-1 0

46 0,572 E-SERV1-1 Combination Max 0 136,525 0 0 0 370,3453 46-1 0,572

46 0 E-SERV1-1 Combination Min 0 -59,651 0 0 0 24,78 46-1 0

46 0,572 E-SERV1-1 Combination Min 0 -34,346 0 0 0 34,3183 46-1 0,572

46 0 E-SERV1-2 Combination Max 0 120,171 0 0 0 434,2783 46-1 0

46 0,572 E-SERV1-2 Combination Max 0 149,62 0 0 0 400,3066 46-1 0,572

46 0 E-SERV1-2 Combination Min 0 -66,277 0 0 0 30,3436 46-1 0

46 0,572 E-SERV1-2 Combination Min 0 -37,454 0 0 0 38,7691 46-1 0,572

46 0 E-RESIST1-1 Combination Max 0 240,884 0 0 0 823,2693 46-1 0

46 0,572 E-RESIST1-1 Combination Max 0 302,807 0 0 0 778,8004 46-1 0,572

46 0 E-RESIST1-1 Combination Min 0 -143,091 0 0 0 -30,9962 46-1 0

46 0,572 E-RESIST1-1 Combination Min 0 -94,894 0 0 0 -3,3026 46-1 0,572

46 0 E-RESIST1-2 Combination Max 0 275,445 0 0 0 922,111 46-1 0

46 0,572 E-RESIST1-2 Combination Max 0 333,286 0 0 0 848,5352 46-1 0,572

46 0 E-RESIST1-2 Combination Min 0 -158,514 0 0 0 -18,0471 46-1 0

46 0,572 E-RESIST1-2 Combination Min 0 -102,128 0 0 0 7,0567 46-1 0,572

47 0 LINEA LinStatic 0 7,618 0 0 0 42,3749 47-1 0

47 0,572 LINEA LinStatic 0 13,069 0 0 0 36,4582 47-1 0,572

47 0 HL93 + LinMoving Max 0 118,818 0 0 0 271,856 47-1 0

47 0,572 HL93 + LinMoving Max 0 138,265 0 0 0 237,2635 47-1 0,572

47 0 HL93 + LinMoving Min 0 -52,052 0 0 0 -64,171 47-1 0

47 0,572 HL93 + LinMoving Min 0 -38,525 0 0 0 -48,1283 47-1 0,572

47 0 TAMDEM + LinMoving Max 0 131,913 0 0 0 301,8173 47-1 0

47 0,572 TAMDEM + LinMoving Max 0 149,158 0 0 0 255,9556 47-1 0,572

47 0 TAMDEM + LinMoving Min 0 -35,133 0 0 0 -59,7202 47-1 0

47 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -44,7901 47-1 0,572

47 0 HL93 - LinMoving Max 0 109,913 0 0 0 251,4805 47-1 0

47 0,572 HL93 - LinMoving Max 0 127,608 0 0 0 218,9756 47-1 0,572

47 0 HL93 - LinMoving Min 0 -33,961 0 0 0 -57,7539 47-1 0

47 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -43,3154 47-1 0,572

47 0 TAMDEM - LinMoving Max 0 118,829 0 0 0 271,8801 47-1 0

47 0,572 TAMDEM - LinMoving Max 0 134,363 0 0 0 230,5674 47-1 0,572

47 0 TAMDEM - LinMoving Min 0 -55,16 0 0 0 -53,7966 47-1 0

47 0,572 TAMDEM - LinMoving Min 0 -39,924 0 0 0 -40,3474 47-1 0,572

47 0 SERV1-1 H+ Combination Max 0 136,525 0 0 0 370,3453 47-1 0

47 0,572 SERV1-1 H+ Combination Max 0 168,642 0 0 0 322,0012 47-1 0,572



45 0 TAMDEM - LinMoving Min 0 -87,224 0 0 0 -80,6948 45-1 0

45 0,572 TAMDEM - LinMoving Min 0 -71,314 0 0 0 -67,2457 45-1 0,572

45 0 SERV1-1 H+ Combination Max 0 75,153 0 0 0 388,374 45-1 0

45 0,572 SERV1-1 H+ Combination Max 0 105,323 0 0 0 391,8114 45-1 0,572

45 0 SERV1-1 H+ Combination Min 0 -84,075 0 0 0 7,9947 45-1 0

45 0,572 SERV1-1 H+ Combination Min 0 -59,651 0 0 0 24,78 45-1 0,572

45 0 SERV1-2 T+ Combination Max 0 91,281 0 0 0 443,7244 45-1 0

45 0,572 SERV1-2 T+ Combination Max 0 120,171 0 0 0 434,2783 45-1 0,572

45 0 SERV1-2 T+ Combination Min 0 -78,36 0 0 0 14,6709 45-1 0

45 0,572 SERV1-2 T+ Combination Min 0 -48,028 0 0 0 30,3436 45-1 0,572

45 0 RESIST1-2 T+ Combination Max 0 218,903 0 0 0 944,7239 45-1 0

45 0,572 RESIST1-2 T+ Combination Max 0 275,445 0 0 0 922,111 45-1 0,572

45 0 RESIST1-2 T+ Combination Min 0 -175,937 0 0 0 -53,8981 45-1 0

45 0,572 RESIST1-2 T+ Combination Min 0 -116,04 0 0 0 -18,0471 45-1 0,572

45 0 SERV1-1 H- Combination Max 0 69,132 0 0 0 367,708 45-1 0

45 0,572 SERV1-1 H- Combination Max 0 97,96 0 0 0 370,7546 45-1 0,572

45 0 SERV1-1 H- Combination Min 0 -62,667 0 0 0 17,6203 45-1 0

45 0,572 SERV1-1 H- Combination Min 0 -39,641 0 0 0 32,8014 45-1 0,572

45 0 SERV1-2  T- Combination Max 0 81,47 0 0 0 410,0521 45-1 0

45 0,572 SERV1-2  T- Combination Max 0 108,751 0 0 0 401,6166 45-1 0,572

45 0 SERV1-2  T- Combination Min 0 -94,857 0 0 0 23,5564 45-1 0

45 0,572 SERV1-2  T- Combination Min 0 -66,277 0 0 0 37,7481 45-1 0,572

45 0 RESIST 1-1 H+ Combination Max 0 181,366 0 0 0 815,8959 45-1 0

45 0,572 RESIST 1-1 H+ Combination Max 0 240,884 0 0 0 823,2693 45-1 0,572

45 0 RESIST 1-1 H+ Combination Min 0 -189,238 0 0 0 -69,437 45-1 0

45 0,572 RESIST 1-1 H+ Combination Min 0 -143,091 0 0 0 -30,9962 45-1 0,572

45 0 RESIST1-1 H- Combination Max 0 167,35 0 0 0 767,7957 45-1 0

45 0,572 RESIST1-1 H- Combination Max 0 223,748 0 0 0 774,2595 45-1 0,572

45 0 RESIST1-1 H- Combination Min 0 -139,411 0 0 0 -47,0333 45-1 0

45 0,572 RESIST1-1 H- Combination Min 0 -96,517 0 0 0 -12,3265 45-1 0,572

45 0 RESIST1-2 T- Combination Max 0 196,067 0 0 0 866,3516 45-1 0

45 0,572 RESIST1-2 T- Combination Max 0 248,864 0 0 0 846,0909 45-1 0,572

45 0 RESIST1-2 T- Combination Min 0 -214,334 0 0 0 -33,2172 45-1 0

45 0,572 RESIST1-2 T- Combination Min 0 -158,514 0 0 0 -0,813 45-1 0,572

45 0 E-SERV1-1 Combination Max 0 75,153 0 0 0 388,374 45-1 0

45 0,572 E-SERV1-1 Combination Max 0 105,323 0 0 0 391,8114 45-1 0,572

45 0 E-SERV1-1 Combination Min 0 -84,075 0 0 0 7,9947 45-1 0

45 0,572 E-SERV1-1 Combination Min 0 -59,651 0 0 0 24,78 45-1 0,572

45 0 E-SERV1-2 Combination Max 0 91,281 0 0 0 443,7244 45-1 0

45 0,572 E-SERV1-2 Combination Max 0 120,171 0 0 0 434,2783 45-1 0,572

45 0 E-SERV1-2 Combination Min 0 -94,857 0 0 0 14,6709 45-1 0

45 0,572 E-SERV1-2 Combination Min 0 -66,277 0 0 0 30,3436 45-1 0,572

45 0 E-RESIST1-1 Combination Max 0 181,366 0 0 0 815,8959 45-1 0

45 0,572 E-RESIST1-1 Combination Max 0 240,884 0 0 0 823,2693 45-1 0,572

45 0 E-RESIST1-1 Combination Min 0 -189,238 0 0 0 -69,437 45-1 0

45 0,572 E-RESIST1-1 Combination Min 0 -143,091 0 0 0 -30,9962 45-1 0,572

45 0 E-RESIST1-2 Combination Max 0 218,903 0 0 0 944,7239 45-1 0

45 0,572 E-RESIST1-2 Combination Max 0 275,445 0 0 0 922,111 45-1 0,572

45 0 E-RESIST1-2 Combination Min 0 -214,334 0 0 0 -53,8981 45-1 0

45 0,572 E-RESIST1-2 Combination Min 0 -158,514 0 0 0 -18,0471 45-1 0,572

46 0 LINEA LinStatic 0 2,167 0 0 0 45,1734 46-1 0

46 0,572 LINEA LinStatic 0 7,618 0 0 0 42,3749 46-1 0,572

46 0 HL93 + LinMoving Max 0 100,286 0 0 0 286,8176 46-1 0

46 0,572 HL93 + LinMoving Max 0 118,818 0 0 0 271,856 46-1 0,572

46 0 HL93 + LinMoving Min 0 -64,687 0 0 0 -80,2138 46-1 0

46 0,572 HL93 + LinMoving Min 0 -52,052 0 0 0 -64,171 46-1 0,572

46 0 TAMDEM + LinMoving Max 0 115,134 0 0 0 329,2845 46-1 0

46 0,572 TAMDEM + LinMoving Max 0 131,913 0 0 0 301,8173 46-1 0,572

46 0 TAMDEM + LinMoving Min 0 -53,065 0 0 0 -74,6502 46-1 0

46 0,572 TAMDEM + LinMoving Min 0 -35,133 0 0 0 -59,7202 46-1 0,572

46 0 HL93 - LinMoving Max 0 92,923 0 0 0 265,7608 46-1 0

46 0,572 HL93 - LinMoving Max 0 109,913 0 0 0 251,4805 46-1 0,572

46 0 HL93 - LinMoving Min 0 -44,677 0 0 0 -72,1924 46-1 0

46 0,572 HL93 - LinMoving Min 0 -33,961 0 0 0 -57,7539 46-1 0,572

46 0 TAMDEM - LinMoving Max 0 103,714 0 0 0 296,6228 46-1 0

46 0,572 TAMDEM - LinMoving Max 0 118,829 0 0 0 271,8801 46-1 0,572

46 0 TAMDEM - LinMoving Min 0 -71,314 0 0 0 -67,2457 46-1 0

46 0,572 TAMDEM - LinMoving Min 0 -55,16 0 0 0 -53,7966 46-1 0,572



47 0 SERV1-1 H+ Combination Min 0 -34,346 0 0 0 34,3183 47-1 0

47 0,572 SERV1-1 H+ Combination Min 0 -8,148 0 0 0 36,6094 47-1 0,572

47 0 SERV1-2 T+ Combination Max 0 149,62 0 0 0 400,3066 47-1 0

47 0,572 SERV1-2 T+ Combination Max 0 179,534 0 0 0 340,6932 47-1 0,572

47 0 SERV1-2 T+ Combination Min 0 -17,426 0 0 0 38,7691 47-1 0

47 0,572 SERV1-2 T+ Combination Min 0 4,275 0 0 0 39,9475 47-1 0,572

47 0 RESIST1-2 T+ Combination Max 0 333,286 0 0 0 848,5352 47-1 0

47 0,572 RESIST1-2 T+ Combination Max 0 392,212 0 0 0 721,3989 47-1 0,572

47 0 RESIST1-2 T+ Combination Min 0 -55,513 0 0 0 7,0567 47-1 0

47 0,572 RESIST1-2 T+ Combination Min 0 -15,705 0 0 0 21,4133 47-1 0,572

47 0 SERV1-1 H- Combination Max 0 127,619 0 0 0 349,9698 47-1 0

47 0,572 SERV1-1 H- Combination Max 0 157,984 0 0 0 303,7132 47-1 0,572

47 0 SERV1-1 H- Combination Min 0 -16,255 0 0 0 40,7354 47-1 0

47 0,572 SERV1-1 H- Combination Min 0 5,134 0 0 0 41,4222 47-1 0,572

47 0 SERV1-2  T- Combination Max 0 136,535 0 0 0 370,3694 47-1 0

47 0,572 SERV1-2  T- Combination Max 0 164,739 0 0 0 315,305 47-1 0,572

47 0 SERV1-2  T- Combination Min 0 -37,454 0 0 0 44,6927 47-1 0

47 0,572 SERV1-2  T- Combination Min 0 -9,548 0 0 0 44,3903 47-1 0,572

47 0 RESIST 1-1 H+ Combination Max 0 302,807 0 0 0 778,8004 47-1 0

47 0,572 RESIST 1-1 H+ Combination Max 0 366,859 0 0 0 677,8931 47-1 0,572

47 0 RESIST 1-1 H+ Combination Min 0 -94,894 0 0 0 -3,3026 47-1 0

47 0,572 RESIST 1-1 H+ Combination Min 0 -44,62 0 0 0 13,6438 47-1 0,572

47 0 RESIST1-1 H- Combination Max 0 282,08 0 0 0 731,3762 47-1 0

47 0,572 RESIST1-1 H- Combination Max 0 342,055 0 0 0 635,328 47-1 0,572

47 0 RESIST1-1 H- Combination Min 0 -52,786 0 0 0 11,6332 47-1 0

47 0,572 RESIST1-1 H- Combination Min 0 -13,704 0 0 0 24,8456 47-1 0,572

47 0 RESIST1-2 T- Combination Max 0 302,832 0 0 0 778,8563 47-1 0

47 0,572 RESIST1-2 T- Combination Max 0 357,777 0 0 0 662,3079 47-1 0,572

47 0 RESIST1-2 T- Combination Min 0 -102,128 0 0 0 20,8439 47-1 0

47 0,572 RESIST1-2 T- Combination Min 0 -47,876 0 0 0 31,7537 47-1 0,572

47 0 E-SERV1-1 Combination Max 0 136,525 0 0 0 370,3453 47-1 0

47 0,572 E-SERV1-1 Combination Max 0 168,642 0 0 0 322,0012 47-1 0,572

47 0 E-SERV1-1 Combination Min 0 -34,346 0 0 0 34,3183 47-1 0

47 0,572 E-SERV1-1 Combination Min 0 -8,148 0 0 0 36,6094 47-1 0,572

47 0 E-SERV1-2 Combination Max 0 149,62 0 0 0 400,3066 47-1 0

47 0,572 E-SERV1-2 Combination Max 0 179,534 0 0 0 340,6932 47-1 0,572

47 0 E-SERV1-2 Combination Min 0 -37,454 0 0 0 38,7691 47-1 0

47 0,572 E-SERV1-2 Combination Min 0 -9,548 0 0 0 39,9475 47-1 0,572

47 0 E-RESIST1-1 Combination Max 0 302,807 0 0 0 778,8004 47-1 0

47 0,572 E-RESIST1-1 Combination Max 0 366,859 0 0 0 677,8931 47-1 0,572

47 0 E-RESIST1-1 Combination Min 0 -94,894 0 0 0 -3,3026 47-1 0

47 0,572 E-RESIST1-1 Combination Min 0 -44,62 0 0 0 13,6438 47-1 0,572

47 0 E-RESIST1-2 Combination Max 0 333,286 0 0 0 848,5352 47-1 0

47 0,572 E-RESIST1-2 Combination Max 0 392,212 0 0 0 721,3989 47-1 0,572

47 0 E-RESIST1-2 Combination Min 0 -102,128 0 0 0 7,0567 47-1 0

47 0,572 E-RESIST1-2 Combination Min 0 -47,876 0 0 0 21,4133 47-1 0,572

48 0 LINEA LinStatic 0 13,069 0 0 0 36,4582 48-1 0

48 0,572 LINEA LinStatic 0 18,52 0 0 0 27,4236 48-1 0,572

48 0 HL93 + LinMoving Max 0 138,265 0 0 0 237,2635 48-1 0

48 0,572 HL93 + LinMoving Max 0 158,51 0 0 0 181,3351 48-1 0,572

48 0 HL93 + LinMoving Min 0 -38,525 0 0 0 -48,1283 48-1 0

48 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 -32,0855 48-1 0,572

48 0 TAMDEM + LinMoving Max 0 149,158 0 0 0 255,9556 48-1 0

48 0,572 TAMDEM + LinMoving Max 0 166,778 0 0 0 190,7937 48-1 0,572

48 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -44,7901 48-1 0

48 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -29,8601 48-1 0,572

48 0 HL93 - LinMoving Max 0 127,608 0 0 0 218,9756 48-1 0

48 0,572 HL93 - LinMoving Max 0 145,884 0 0 0 166,8917 48-1 0,572

48 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -43,3154 48-1 0

48 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -28,877 48-1 0,572

48 0 TAMDEM - LinMoving Max 0 134,363 0 0 0 230,5674 48-1 0

48 0,572 TAMDEM - LinMoving Max 0 150,235 0 0 0 171,8689 48-1 0,572

48 0 TAMDEM - LinMoving Min 0 -39,924 0 0 0 -40,3474 48-1 0

48 0,572 TAMDEM - LinMoving Min 0 -31,746 0 0 0 -26,8983 48-1 0,572

48 0 SERV1-1 H+ Combination Max 0 168,642 0 0 0 322,0012 48-1 0

48 0,572 SERV1-1 H+ Combination Max 0 201,556 0 0 0 245,074 48-1 0,572

48 0 SERV1-1 H+ Combination Min 0 -8,148 0 0 0 36,6094 48-1 0

48 0,572 SERV1-1 H+ Combination Min 0 14,999 0 0 0 31,6534 48-1 0,572



48 0 SERV1-2 T+ Combination Max 0 179,534 0 0 0 340,6932 48-1 0

48 0,572 SERV1-2 T+ Combination Max 0 209,824 0 0 0 254,5326 48-1 0,572

48 0 SERV1-2 T+ Combination Min 0 4,275 0 0 0 39,9475 48-1 0

48 0,572 SERV1-2 T+ Combination Min 0 16,945 0 0 0 33,8788 48-1 0,572

48 0 RESIST1-2 T+ Combination Max 0 392,212 0 0 0 721,3989 48-1 0

48 0,572 RESIST1-2 T+ Combination Max 0 452,011 0 0 0 538,5944 48-1 0,572

48 0 RESIST1-2 T+ Combination Min 0 -15,705 0 0 0 21,4133 48-1 0

48 0,572 RESIST1-2 T+ Combination Min 0 3,084 0 0 0 25,0227 48-1 0,572

48 0 SERV1-1 H- Combination Max 0 157,984 0 0 0 303,7132 48-1 0

48 0,572 SERV1-1 H- Combination Max 0 188,93 0 0 0 230,6306 48-1 0,572

48 0 SERV1-1 H- Combination Min 0 5,134 0 0 0 41,4222 48-1 0

48 0,572 SERV1-1 H- Combination Min 0 17,804 0 0 0 34,8619 48-1 0,572

48 0 SERV1-2  T- Combination Max 0 164,739 0 0 0 315,305 48-1 0

48 0,572 SERV1-2  T- Combination Max 0 193,281 0 0 0 235,6078 48-1 0,572

48 0 SERV1-2  T- Combination Min 0 -9,548 0 0 0 44,3903 48-1 0

48 0,572 SERV1-2  T- Combination Min 0 11,3 0 0 0 36,8406 48-1 0,572

48 0 RESIST 1-1 H+ Combination Max 0 366,859 0 0 0 677,8931 48-1 0

48 0,572 RESIST 1-1 H+ Combination Max 0 432,767 0 0 0 516,5795 48-1 0,572

48 0 RESIST 1-1 H+ Combination Min 0 -44,62 0 0 0 13,6438 48-1 0

48 0,572 RESIST 1-1 H+ Combination Min 0 -1,443 0 0 0 19,843 48-1 0,572

48 0 RESIST1-1 H- Combination Max 0 342,055 0 0 0 635,328 48-1 0

48 0,572 RESIST1-1 H- Combination Max 0 403,381 0 0 0 482,9624 48-1 0,572

48 0 RESIST1-1 H- Combination Min 0 -13,704 0 0 0 24,8456 48-1 0

48 0,572 RESIST1-1 H- Combination Min 0 5,084 0 0 0 27,3109 48-1 0,572

48 0 RESIST1-2 T- Combination Max 0 357,777 0 0 0 662,3079 48-1 0

48 0,572 RESIST1-2 T- Combination Max 0 413,507 0 0 0 494,5469 48-1 0,572

48 0 RESIST1-2 T- Combination Min 0 -47,876 0 0 0 31,7537 48-1 0

48 0,572 RESIST1-2 T- Combination Min 0 -10,054 0 0 0 31,9163 48-1 0,572

48 0 E-SERV1-1 Combination Max 0 168,642 0 0 0 322,0012 48-1 0

48 0,572 E-SERV1-1 Combination Max 0 201,556 0 0 0 245,074 48-1 0,572

48 0 E-SERV1-1 Combination Min 0 -8,148 0 0 0 36,6094 48-1 0

48 0,572 E-SERV1-1 Combination Min 0 14,999 0 0 0 31,6534 48-1 0,572

48 0 E-SERV1-2 Combination Max 0 179,534 0 0 0 340,6932 48-1 0

48 0,572 E-SERV1-2 Combination Max 0 209,824 0 0 0 254,5326 48-1 0,572

48 0 E-SERV1-2 Combination Min 0 -9,548 0 0 0 39,9475 48-1 0

48 0,572 E-SERV1-2 Combination Min 0 11,3 0 0 0 33,8788 48-1 0,572

48 0 E-RESIST1-1 Combination Max 0 366,859 0 0 0 677,8931 48-1 0

48 0,572 E-RESIST1-1 Combination Max 0 432,767 0 0 0 516,5795 48-1 0,572

48 0 E-RESIST1-1 Combination Min 0 -44,62 0 0 0 13,6438 48-1 0

48 0,572 E-RESIST1-1 Combination Min 0 -1,443 0 0 0 19,843 48-1 0,572

48 0 E-RESIST1-2 Combination Max 0 392,212 0 0 0 721,3989 48-1 0

48 0,572 E-RESIST1-2 Combination Max 0 452,011 0 0 0 538,5944 48-1 0,572

48 0 E-RESIST1-2 Combination Min 0 -47,876 0 0 0 21,4133 48-1 0

48 0,572 E-RESIST1-2 Combination Min 0 -10,054 0 0 0 25,0227 48-1 0,572

49 0 LINEA LinStatic 0 18,52 0 0 0 27,4236 49-1 0

49 0,572 LINEA LinStatic 0 23,972 0 0 0 15,2708 49-1 0,572

49 0 HL93 + LinMoving Max 0 158,51 0 0 0 181,3351 49-1 0

49 0,572 HL93 + LinMoving Max 0 179,433 0 0 0 102,6357 49-1 0,572

49 0 HL93 + LinMoving Min 0 -28,047 0 0 0 -32,0855 49-1 0

49 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 -16,0428 49-1 0,572

49 0 TAMDEM + LinMoving Max 0 166,778 0 0 0 190,7937 49-1 0

49 0,572 TAMDEM + LinMoving Max 0 184,679 0 0 0 105,6367 49-1 0,572

49 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -29,8601 49-1 0

49 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -14,93 49-1 0,572

49 0 HL93 - LinMoving Max 0 145,884 0 0 0 166,8917 49-1 0

49 0,572 HL93 - LinMoving Max 0 164,805 0 0 0 94,2686 49-1 0,572

49 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -28,877 49-1 0

49 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 -14,4385 49-1 0,572

49 0 TAMDEM - LinMoving Max 0 150,235 0 0 0 171,8689 49-1 0

49 0,572 TAMDEM - LinMoving Max 0 166,361 0 0 0 95,1586 49-1 0,572

49 0 TAMDEM - LinMoving Min 0 -31,746 0 0 0 -26,8983 49-1 0

49 0,572 TAMDEM - LinMoving Min 0 -23,512 0 0 0 -13,4491 49-1 0,572

49 0 SERV1-1 H+ Combination Max 0 201,556 0 0 0 245,074 49-1 0

49 0,572 SERV1-1 H+ Combination Max 0 235,149 0 0 0 138,1287 49-1 0,572

49 0 SERV1-1 H+ Combination Min 0 14,999 0 0 0 31,6534 49-1 0

49 0,572 SERV1-1 H+ Combination Min 0 27,669 0 0 0 19,4503 49-1 0,572

49 0 SERV1-2 T+ Combination Max 0 209,824 0 0 0 254,5326 49-1 0

49 0,572 SERV1-2 T+ Combination Max 0 240,395 0 0 0 141,1297 49-1 0,572



49 0 SERV1-2 T+ Combination Min 0 16,945 0 0 0 33,8788 49-1 0

49 0,572 SERV1-2 T+ Combination Min 0 29,614 0 0 0 20,563 49-1 0,572

49 0 RESIST1-2 T+ Combination Max 0 452,011 0 0 0 538,5944 49-1 0

49 0,572 RESIST1-2 T+ Combination Max 0 512,466 0 0 0 298,504 49-1 0,572

49 0 RESIST1-2 T+ Combination Min 0 3,084 0 0 0 25,0227 49-1 0

49 0,572 RESIST1-2 T+ Combination Min 0 21,873 0 0 0 17,8849 49-1 0,572

49 0 SERV1-1 H- Combination Max 0 188,93 0 0 0 230,6306 49-1 0

49 0,572 SERV1-1 H- Combination Max 0 220,521 0 0 0 129,7616 49-1 0,572

49 0 SERV1-1 H- Combination Min 0 17,804 0 0 0 34,8619 49-1 0

49 0,572 SERV1-1 H- Combination Min 0 30,474 0 0 0 21,0545 49-1 0,572

49 0 SERV1-2  T- Combination Max 0 193,281 0 0 0 235,6078 49-1 0

49 0,572 SERV1-2  T- Combination Max 0 222,077 0 0 0 130,6516 49-1 0,572

49 0 SERV1-2  T- Combination Min 0 11,3 0 0 0 36,8406 49-1 0

49 0,572 SERV1-2  T- Combination Min 0 32,203 0 0 0 22,0439 49-1 0,572

49 0 RESIST 1-1 H+ Combination Max 0 432,767 0 0 0 516,5795 49-1 0

49 0,572 RESIST 1-1 H+ Combination Max 0 500,255 0 0 0 291,5192 49-1 0,572

49 0 RESIST 1-1 H+ Combination Min 0 -1,443 0 0 0 19,843 49-1 0

49 0,572 RESIST 1-1 H+ Combination Min 0 17,345 0 0 0 15,2951 49-1 0,572

49 0 RESIST1-1 H- Combination Max 0 403,381 0 0 0 482,9624 49-1 0

49 0,572 RESIST1-1 H- Combination Max 0 466,208 0 0 0 272,0448 49-1 0,572

49 0 RESIST1-1 H- Combination Min 0 5,084 0 0 0 27,3109 49-1 0

49 0,572 RESIST1-1 H- Combination Min 0 23,873 0 0 0 19,0291 49-1 0,572

49 0 RESIST1-2 T- Combination Max 0 413,507 0 0 0 494,5469 49-1 0

49 0,572 RESIST1-2 T- Combination Max 0 469,83 0 0 0 274,1162 49-1 0,572

49 0 RESIST1-2 T- Combination Min 0 -10,054 0 0 0 31,9163 49-1 0

49 0,572 RESIST1-2 T- Combination Min 0 27,899 0 0 0 21,3317 49-1 0,572

49 0 E-SERV1-1 Combination Max 0 201,556 0 0 0 245,074 49-1 0

49 0,572 E-SERV1-1 Combination Max 0 235,149 0 0 0 138,1287 49-1 0,572

49 0 E-SERV1-1 Combination Min 0 14,999 0 0 0 31,6534 49-1 0

49 0,572 E-SERV1-1 Combination Min 0 27,669 0 0 0 19,4503 49-1 0,572

49 0 E-SERV1-2 Combination Max 0 209,824 0 0 0 254,5326 49-1 0

49 0,572 E-SERV1-2 Combination Max 0 240,395 0 0 0 141,1297 49-1 0,572

49 0 E-SERV1-2 Combination Min 0 11,3 0 0 0 33,8788 49-1 0

49 0,572 E-SERV1-2 Combination Min 0 29,614 0 0 0 20,563 49-1 0,572

49 0 E-RESIST1-1 Combination Max 0 432,767 0 0 0 516,5795 49-1 0

49 0,572 E-RESIST1-1 Combination Max 0 500,255 0 0 0 291,5192 49-1 0,572

49 0 E-RESIST1-1 Combination Min 0 -1,443 0 0 0 19,843 49-1 0

49 0,572 E-RESIST1-1 Combination Min 0 17,345 0 0 0 15,2951 49-1 0,572

49 0 E-RESIST1-2 Combination Max 0 452,011 0 0 0 538,5944 49-1 0

49 0,572 E-RESIST1-2 Combination Max 0 512,466 0 0 0 298,504 49-1 0,572

49 0 E-RESIST1-2 Combination Min 0 -10,054 0 0 0 25,0227 49-1 0

49 0,572 E-RESIST1-2 Combination Min 0 21,873 0 0 0 17,8849 49-1 0,572

50 0 LINEA LinStatic 0 23,972 0 0 0 15,2708 50-1 0

50 0,572 LINEA LinStatic 0 29,423 0 0 0 4,441E-15 50-1 0,572

50 0 HL93 + LinMoving Max 0 179,433 0 0 0 102,6357 50-1 0

50 0,572 HL93 + LinMoving Max 0 200,956 0 0 0 0 50-1 0,572

50 0 HL93 + LinMoving Min 0 -28,047 0 0 0 -16,0428 50-1 0

50 0,572 HL93 + LinMoving Min 0 -28,047 0 0 0 0 50-1 0,572

50 0 TAMDEM + LinMoving Max 0 184,679 0 0 0 105,6367 50-1 0

50 0,572 TAMDEM + LinMoving Max 0 202,803 0 0 0 0 50-1 0,572

50 0 TAMDEM + LinMoving Min 0 -26,101 0 0 0 -14,93 50-1 0

50 0,572 TAMDEM + LinMoving Min 0 -26,101 0 0 0 0 50-1 0,572

50 0 HL93 - LinMoving Max 0 164,805 0 0 0 94,2686 50-1 0

50 0,572 HL93 - LinMoving Max 0 184,786 0 0 0 0 50-1 0,572

50 0 HL93 - LinMoving Min 0 -25,242 0 0 0 -14,4385 50-1 0

50 0,572 HL93 - LinMoving Min 0 -25,242 0 0 0 0 50-1 0,572

50 0 TAMDEM - LinMoving Max 0 166,361 0 0 0 95,1586 50-1 0

50 0,572 TAMDEM - LinMoving Max 0 182,687 0 0 0 0 50-1 0,572

50 0 TAMDEM - LinMoving Min 0 -23,512 0 0 0 -13,4491 50-1 0

50 0,572 TAMDEM - LinMoving Min 0 -23,512 0 0 0 0 50-1 0,572

50 0 SERV1-1 H+ Combination Max 0 235,149 0 0 0 138,1287 50-1 0

50 0,572 SERV1-1 H+ Combination Max 0 269,341 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-1 H+ Combination Min 0 27,669 0 0 0 19,4503 50-1 0

50 0,572 SERV1-1 H+ Combination Min 0 40,339 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2 T+ Combination Max 0 240,395 0 0 0 141,1297 50-1 0

50 0,572 SERV1-2 T+ Combination Max 0 271,189 0 0 0 -4,563E-14 50-1 0,572

50 0 SERV1-2 T+ Combination Min 0 29,614 0 0 0 20,563 50-1 0

50 0,572 SERV1-2 T+ Combination Min 0 42,284 0 0 0 -4,563E-14 50-1 0,572



 

ANEXO 7 

 

 

 

 



TABLE:  Joint Displacements

Joint OutputCase CaseType StepType U1 U2 U3 R1 R2 R3

Text Text Text Text m m m Radians Radians Radians

8 HL93 + LinMoving Max 0 0 0,002418 0 0,000192 0

8 HL93 + LinMoving Min 0 0 -0,00415 0 -0,000331 0

8 DFL1 Combination Max 0 0 0,000095 0 -0,000003007 0

8 DFL1 Combination Min 0 0 -0,001547 0 -0,000134 0

8 DFL2 Combination Max 0 0 0,000052 0 0,000017 0

8 DFL2 Combination Min 0 0 -0,001696 0 -0,000112 0

8 DFL3 Combination 0 0 -0,001801 0 -0,00018 0

26 HL93 + LinMoving Max 0 0 0,002089 0 0,000401 0

26 HL93 + LinMoving Min 0 0 -0,007693 0 -0,000401 0

26 DFL1 Combination Max 0 0 -0,000617 0 0,0001 0

26 DFL1 Combination Min 0 0 -0,003062 0 -0,0001 0

26 DFL2 Combination Max 0 0 -0,000594 0 0,000101 0

26 DFL2 Combination Min 0 0 -0,003048 0 -0,000101 0

26 DFL3 Combination 0 0 -0,004024 0 1,421E-17 0

44 HL93 + LinMoving Max 0 0 0,002418 0 0,000331 0

44 HL93 + LinMoving Min 0 0 -0,00415 0 -0,000192 0

44 DFL1 Combination Max 0 0 0,000095 0 0,000134 0

44 DFL1 Combination Min 0 0 -0,001547 0 0,000003004 0

44 DFL2 Combination Max 0 0 0,000052 0 0,000112 0

44 DFL2 Combination Min 0 0 -0,001696 0 -0,000017 0

44 DFL3 Combination 0 0 -0,001801 0 0,00018 0

ANEXO 7A-DEFLEXIONES FRANJA EXTERNA



TABLE:  Joint Displacements

Joint OutputCase CaseType StepType U1 U2 U3 R1 R2 R3

Text Text Text Text m m m Radians Radians Radians

8 HL93 + LinMoving Max 0 0 0,002072 0 0,000164 0

8 HL93 + LinMoving Min 0 0 -0,003559 0 -0,000284 0

8 DFL1 Combination Max 0 0 0,000071 0 -0,000003445 0

8 DFL1 Combination Min 0 0 -0,001337 0 -0,000115 0

8 DFL2 Combination Max 0 0 0,000035 0 0,000014 0

8 DFL2 Combination Min 0 0 -0,001466 0 -0,000097 0

8 DFL3 Combination 0 0 -0,000592 0 -0,000059 0

26 HL93 + LinMoving Max 0 0 0,00179 0 0,000344 0

26 HL93 + LinMoving Min 0 0 -0,006596 0 -0,000344 0

26 DFL1 Combination Max 0 0 -0,000551 0 0,000086 0

26 DFL1 Combination Min 0 0 -0,002648 0 -0,000086 0

26 DFL2 Combination Max 0 0 -0,000531 0 0,000087 0

26 DFL2 Combination Min 0 0 -0,002637 0 -0,000087 0

26 DFL3 Combination 0 0 -0,001323 0 -1,254E-17 0

43 HL93 + LinMoving Max 0 0 0,002166 0 0,000361 0

43 HL93 + LinMoving Min 0 0 -0,003503 0 -0,00004 0

43 DFL1 Combination Max 0 0 0,000133 0 0,000177 0

43 DFL1 Combination Min 0 0 -0,001284 0 0,000077 0

43 DFL2 Combination Max 0 0 0,000095 0 0,000195 0

43 DFL2 Combination Min 0 0 -0,001405 0 0,000075 0

43 DFL3 Combination 0 0 -0,000541 0 0,000115 0

ANEXO 7B - DEFLEXIONES FRANJA INTERNA


