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INTRODUCCION

El proyecto busca reconocer cuales son las necesidades que presenta el puente vehicular ubicado
en la Avenida 68 con Avenida Américas Costado Norte, esto en busqueda de evaluar el estado
estructural de las calidades del concreto, para esto se realizaran los trabajos de campo de
ensayos destructivos, parcialmente destructivos y no destructivos que se listan a continuacion.

Trabajos de campo destructivos: extraccion de nucleos, trabajos de campo parcialmente
destructivos: regatas y trabajos no destructivos: Inspeccion visual, revisiobn de fisuras,
carbonatacion, esclerometria, ultrasonido y escaner de refuerzo para confirmar localizacion de
este.

Con los trabajos de campo realizados confirmaremos el estado actual de la edificacién en cuanto
a su armado estructural y calidades del concreto, los cuales seran contrastados con los planos
estructurales de construccién y de posibles rehabilitaciones que haya tenido la estructura.

Todo lo anterior debido a que la estructura ya presenta una antigiedad de mas de 50 afios y se
encuentra diariamente sometida a los agentes atmosféricos y gases vehiculares y ha sido
sometido a modificaciones de cargas vehiculares por el tipo de camion de carga que ha tenido
durante sus ultimos 50 afios de uso.

Teniendo en cuenta que esta obra de infraestructura a tenido intervenciones de mantenimiento

por su importancia en la malla vial de Bogot4a, el objeto central de la investigacion estara abocado
a la patologia preventiva.
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1. JUSTIFICACION

El motivo por el cual este grupo selecciono este tipo de paciente fue debido a la gran importancia
gue presenta de acuerdo con las condiciones actuales tales como los niveles de congestion,
problemas de movilidad, capacidad y niveles de servicio vehicular que se presentan en la
infraestructura vial existente en la Avenida de las Américas por Carrera 68. El presente proyecto
busca propiciar y optimizar el desarrollo y bienestar de la comunidad, ademas, mejorar la calidad
de vida de los ciudadanos respecto a las obras de infraestructura en Bogota y la necesidad de
plantear el posible estado de las caracteristicas del concreto encontrado en sitio.

Esta fase corresponde a la busqueda, recopilacion y analisis de informacién secundaria de las
obra de infraestructura que hacen parte el proyecto en referencia, con esta se realizé el analisis
de la informacién reconociendo asi los antecedentes de proyecto, estudios y normatividad en las
cuales fue ejecutada, asi se permitié tener un adecuado conocimiento del proyecto desde el punto
de vista estructural, lo cual se complement6 con el reconocimiento visual realizado a inicio del
mes de noviembre del 2023, como se evidencian en las imagenes fotograficas de las zonas que
hacen parte del proyecto anexas en este informe, con el objetivo fundamental de realizar un
diagnéstico preliminar y analisis de informacion.
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2. OBJETIVOS
2.1. Objetivo general

Realizar un estudio integral de patologia preventiva en una estructura con mas de 40 afos de
uso, analizando las posibles patologias derivadas de su exposicidn a agentes atmosféricos,
revisando y evaluando los disefios técnicos previos, y recopilando informacién secundaria
relevante, todo ello conforme a los requerimientos técnicos establecidos en la normatividad
vigente, el contrato y sus apéndices incluidos en los términos de referencia del proyecto.
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Objetivos especificos
Determinar el estado actual de los materiales que componen la super estructura.
Realizar un diagnostico de las lesiones encontradas en el paciente

Realizar los ensayos propuestos de acuerdo al diagnostico realizado (ensayos
destructivos, semi destructivos y no destructivos)

Reconocer el estado estructural de la infraestructura realizando comparacion de los
minimos parametros dados por esta con respecto a las cargas de servicio actuales.
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Se realizard y contrastard esta informacién con la informacién planimétrica encontrada en el
repositorio del IDU, con esta se podra dar un concepto técnico del estado de los materiales debido
a los agentes atmosféricos y asi poder diagnosticar las posibles patologias que presenta la
estructura. Cabe aclarar que el proyecto es de caracter académico, el cual podra tomarse como
referencia base, si se requiere realizar un diagnostico futuro.

3. ALCANCE Y LIMITACIONES
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4. LOCALIZACION DEL PROYECTO

€ siicTonss
4.1.1. Av. Américas con Av.68

El sitio del proyecto se localiza en el centro occidental de la ciudad, entre las localidades de
Kennedy y Puente Aranda, en los barrios La Trinidad, Urbanizacion Industrial Puente Aranda,
Prado Sury Nueva Marsella | y IlI; limita al occidente con el almacén Exito y Bodegas Colsubsidio,
sobre la Av. del congreso Eucaristico (AK 68) a la altura de la Av. de las Américas (AC 9).

Figura 1: Localizacion Interseccion Av. Americas con Av.68
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Fuente: Anexo técnico IDU — DTP
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5. DESCRIPCION GENERAL

DIRECCION: PUENTE DE LA AVENIDA LAS AMERICAS (AC 6) CON AV. CONGRESO
EUCARISTICO (AK 68)

La estructura a analizar es un puente vehicular en concreto reforzado compuesto de 5 luces, con
6 vigas postensadas por tramo, simplemente apoyadas, apoyadas en pilas dobles tipo matrtillo,
apoyadas en dados y pilotes.

Figura 2: ID 1, Puente Vehicular Costado Norte

Fuente: Google Earth.
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Figura 4: Zona Inferior Puente Av. Americas con Av. 68

Fuente: Captura Propia

Las losas son prefabricadas que sirven de formaleta a una losa en concreto reforzado.

El proyecto busca el mejoramiento de las condiciones de movilidad vial, peatonal y ciclista de las

intersecciones, mediante la ampliacion y el mejoramiento de la infraestructura existente y la
construccién de nueva infraestructura peatonal, vehicular y bici que permitan brindar condiciones
adecuadas de movilidad para todos los actores viales.
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6. METODOLOGIA
6.1. Visitade campo sintomatologia

€ siivTowss
Puente América con Av. 68

El dia 29 de noviembre del 2023 se realiz6 la visita de campo para hacer el reconocimiento
estructural a los puentes de las Américas ubicados en la Av. 68 , se pudo reconocer el tipo de
sistema estructural y el estado actual de la edificacion.

Figura 5: Fotografia zona inferior de puente Av. Américas con Av. 68

I AT £

Fuente: Captura propia
Este puente es una estructura a porticado viga columnas con muros de entrada y salida, el sistema
de viga aérea esta armada por medio de un refuerzo activo y pasivo el cual sirve de apoyo de la
losa del puente el cual se encuentra conformada por un refuerzo activo.

Durante el recorrido se pudo evidenciar reparaciones como inyeccion de fisuras bajo placa y vigas
e instalacion de fibras en el centro de la luz de las vigas principales y en los extremos de los
elementos.
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Figura 6: Fotografia zona inferior de puente Av. Américas con Av. 68

Fuente: Captura propia
Se evidencia eflorescencias en la masa del concreto por presencia de manchas de concreto.

Figura 7: Fotografia zona inferior de puente Av. Américas con Av. 68

= £ »
Fuente: Captura propia
El puente de la Américas con Carrera 68 esta conformado por un sistema de pilas tipo martillo las
cuales apoyan vigas pretensadas que a su vez sirven de apoyo de las losas prefabricadas que
sirvieron como formaleta para la fundida de la losa del puente, no se evidenciaron trabajos de
campo de rehabilitacion sobre la estructura del puente.
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A continuacion, se detalla la informacion encontrada que se le han realizado al paciente escogido,
toda esta planimetria serd un anexo a este informe:

6.2. Recopilacion de informacion

Disefio original del puente vehicular de la interseccion da la Avenida las Américas (AC 6) y AV.
del Congreso Eucaristico (AK 68).

La construccion del primer puente vehicular se realizd con el programa vial entre los afios 1973 y
1976, La construccion del puente se realiz6 en el afio 1980 a cargo de la firma CONSTRUCTORA
BRUGUES T E INTERNATIONAL CONSORCIO.

Figura 8: Plano secuencia de construccion.
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Fuente: Repositorio Institucional IDU-Planos (Disefio de Vias)

Las intervenciones de rehabilitacion, se realiz6 al puente en estudio en el siguiente contrato
Primera intervencion Contrato 163 de 2007 consultor; DIN (Desarrollo en ingenieria), su objetivo

fue realizar el analisis estructural, diagnostico, reforzamiento y actualizacién sismica de los
puentes vehiculares costado norte y sur.
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Figura 9: Reforzamiento estructural, Interseccion AV. Américas Con AK. 68, costado sur.

Fuente: Repositorio Institucional IDU-Planos (Disefio de Vias)

La segunda intervenciébn Contrato 1500 de 2017 contratista; UNION TEMPORAL
REFORZAMIENTO JP, su alcance fue la actualizacion de estudios y disefios de diagnéstico
estructural y actualizacion sismica de puentes vehiculares, y ejecucion de obras de actualizacion
sismica y reforzamiento estructural de puente vehiculares, costado norte y sur.

Figura 10: Plano Reforzamiento Estructural, Interseccién AV. Américas Con AK. 68.
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Fuente: Instituto de desarrollo urbano.

6.3. Disefios originales.
Del disefio original de las estructuras se puede obtener informacién importante como lo es; la

geometria estructural de los puentes, los materiales implementados para su construccion y
establecer el tipo de cimentacién que se utilizo.
6.3.1. Puente dela Av. Américas y Av. 68.
e En los planos estructurales y en la revision del estado actual, se encuentra que son dos
puentes de 8 luces con diferentes longitudes (20m, 25m, 30m, y de 27.5m).
e Laforma de las pilas es tronco piramidal y en la parte superior consta de una viga dorsal.
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¢ Cimentacion tipo zapata de altura de 90 cm.

¢ Lainformacion obtenida de los materiales de disefio son las siguientes:
» Concreto pre-esforzado para vigas f'c = 35Mpa.
» Concreto reforzado para tablero f'c = 35Mpa.
» Acero de refuerzo de diametro V4" fy' = 24Mpa, V2" fy' = 42Mpa.

6.4. Permisos y autorizaciones para acceder al paciente
Se confirma que toda la informacién del proyecto se encuentra en los archivos del IDU
(REPOSITORIO), los cuales son libres de inspeccion, por otro lado, al ser una estructura que
hace parte de la infraestructura de la ciudad de Bogotd, esta no presenta licencias de
construccion.

Finalmente se confirma que los trabajos de campo que se plantearan seran desarrollados por la
empresa AIC SAS, la cual se encuentra desarrollando los trabajos de patologia y reforzamiento
estructural de esta estructura y puso a disposicion de nuestro grupo de patologia, participar como
grupo de apoyo y/o veedor en el desarrollo de las actividades de campo, en donde el analisis de
la informacién se desarrollara de manera independiente entre el consultor y el grupo de apoyo,
de esta manera los resultados obtenido se dara unicamente para el desarrollo académico de las
actividad del TPI.

6.5. El equipo humano
Rosa Maria Santamaria-directora de consultoria.
Ervin Lozano-Arquitecto Pat6logo de acabados
Leonardo Becerra- Ingeniero Patdlogo estructural
Alirio Soacha- Ingeniero estructural.

6.6. Equipos e instrumentacién

Siguiendo el procedimiento estipulado se presenta a continuacion el equipo y los elementos
necesarios para adelantar la inspeccién de la estructura en estudio:

e Aparatos digitales (celular, Tablet, dron).

e Cinta métrica y/o flexébmetro.
e Formatos de captura de informacion.
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Figura 11: Camara Fotografica

Fuente: Matterport

Figura 12: Aparatos Digitales

Fuente: internet
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Fuente: captura propia

Figura 14: Formatos de captura de informacion.
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Figura 15: Escalera-andamio.
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Fuente: Captura propia

Figura 16: Taladro de extraccio
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Fuente: Captura propia
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Figura 17: Esclerémetro.
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Figura 19: Taladro de percusion.
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Fuente: Captura propia

25
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Fuente: Captura propia
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6.7. Fasei: recopilacion y analisis de informacién (actual)
La busqueda, recopilacién y andlisis de informacion secundaria, debera contemplar aspectos

principales como: antecedentes de proyectos, estudios y normatividad, y en general todos
aqguellos aspectos que permitan tener un adecuado conocimiento del proyecto desde el punto de
vista estructural, lo cual se deberd complementar con el reconocimiento visual de las zonas que
hacen parte del proyecto, con el objetivo fundamental de realizar un diagnéstico preliminar.
6.7.1. Alcance
v" Inventario e identificacion de las estructuras existentes: Listado y localizacion de las
estructuras que se encuentran dentro de la zona de influencia del proyecto,
v' Listado de la informacién encontrada (memorias de calculo, planos, estudios de
rehabilitacién o reforzamiento etc.) de las estructuras existentes,
v Analisis de vigencia, relevancia y utilidad de la informacion,
v Definicién del alcance de la actualizacion, complementacion y ajustes requeridos en las
estructuras disefladas y las nuevas que deben ser disefiadas de acuerdo a los
requerimientos de las otras areas como geometria, redes hidraulicas, urbanismo, etc.

6.8. Faseii: factibilidad estructural
6.8.1. Alcance

v"Informe de inspeccion visual. Se deben incluir todas las estructuras con sus respectivas
fotografias, descripcion, tipologia, material y listado de dafios.

v' Recomendacion de ensayos propuestos e intervenciones para estructuras existentes que
se van a conservar.

v’ Listado de estructuras que requieren levantamiento topografico detallado para su andlisis
en la etapa de estudios y disefios.

v" Identificar, en lo posible, la fecha de construcciéon de las estructuras y recomendar su
actualizaciéon de acuerdo con la norma sismo-resistente vigente.

v Listado de estructuras nuevas con su implantacién y pre-dimensionamiento geométrico.
Caracterizacion de los materiales.

v' Andlisis de alternativas para las estructuras principales justificando las ventajas y
desventajas teniendo en cuenta variables como sistema estructural, material, geometria,
proceso constructivo, estimacion de costos.

v' Planos generales de cada estructura en planta y alzado indicando ejes, longitudes, alturas,
gélibos horizontales y verticales.

6.9. Fase iii: estudios y disefios de ingenieria de detalle
Para cada una de las estructuras existentes, se debe realizar el inventario, levantamiento

topografico e identificacion de las patologias presentes, asi como la identificacion de la
intervencion que se debe realizar en cada una de ellas indicando si se deben conservar,
recuperar, reforzar, o demoler y el procedimiento a seguir para su intervencion y afectacion con
las obras construidas y por construir.

Para el caso de cada una de las estructuras nuevas identificadas en el proyecto se debe realizar
el listado y la localizacion de las mismas, asi como su dimensionamiento, la identificacion de las
caracteristicas de los materiales, disefios de detalle, memorias de célculos, despieces de los
elementos y detalles de refuerzo entre otros, de igual manera se deben realizar los planos
estructurales y la guia para la construccion y montaje.
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6.9.1. Alcance
6.9.1.1 Inventario y patologia de estructuras existentes a conservar, recuperar, reforzar,
modificar o demoler

v' Levantamiento de detalle de las estructuras: Registro de la toma de informacién en campo,
de las dimensiones longitudinales y transversales definiendo el tipo de material de cada
uno de los elementos de la estructura, el dimensionamiento geométrico e identificacion de
fisuras. Levantamiento detallado de fisuras y grietas de los diferentes elementos indicando
su geometria, longitud, espesor y trayectoria documentandolo en forma gréfica.
Levantamiento del refuerzo tanto a flexion como a cortante, determinando posicion,
didmetro, longitud y espaciamiento de las barras de refuerzo y recubrimientos de concreto.
v Informe de estudio de patologias de estructuras existentes: Informe de cada una de las
estructuras identificando en cada una de ellas la descripcién, tipologia, material y listado
de dafios (si aplica), patologias presentadas, resultados de ensayos y pruebas realizadas,
memorias y planos. Determinacion del avance de frentes de carbonatacion, nivel de
ataques quimicos y biolégicos, resistencias de los concretos, calidad de aceros. Definicion
de la vida util residual de la estructura. Informe provisto de esquemas estructurales y
registros fotograficos. Comparacion entre lo realmente construido y la informacion
recopilada, elaborando planos detallados. Analisis de los defectos encontrados advirtiendo
la incidencia en el comportamiento de la estructura. Informe de estudio de evaluacion
estructural: Informe de cada una de las estructuras en el cual se debe presentar la
evaluacion de la capacidad estructural identificando en cada una de ellas las insuficiencias
y las necesidades de tratamiento. Definicién de los parametros a ser incorporados en los
modelos matematicos en términos de geometrias de elementos, deformaciones de los
mismos, resistencias de materiales; y parametros para la verificacion de los diferentes
elementos y para los disefios de soluciones de reforzamiento, rehabilitacion, reparacion y
mantenimiento. Viabilidad de la posibilidad de reforzar la estructura segun el estado de

conservacion de la misma y los defectos constructivos encontrados.

Péagina 27 de 207



@ CRTETOMAS

6.9.2. Registro fotografico estructuras existentes AV. Américas con AK. 68.

Figura 21: ID 1, Puente vehicular norte.

./,;"

Fuente: Google Earth.

Figura 22: ID 2, Puente vehicular sur.

Figura 23: ID 3_, Puente peatonal - Costado norte cruce Av-68.
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Fuente: Google Earth.
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Figura 24: ID 4, Puente peatonal acceso estacién Pradera.

NS
Fuente: Google Earth.

Fuente: Google Earth.

Figura 26: ID 6, Estacion Pradera (4 estaciones).

Fuente: Google Earth.
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Figura 27: ID 7, Puente peatonal costado Occidental.

Fuente: Google Earth.
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7.1. Marco legal:
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Documentos de regulaciones locales:

1. Norma Colombiana de Disefio de Puentes. LRFD. CCP-14, INVIAS - Resolucion 108 del
26 de enero de 2015.

2. Normas Colombianas de Disefio y Construccion Sismo Resistente NSR-10, Decreto 2525
del 13 de julio de 2010, por el cual se modifica el Decreto 926 de 2010 y se dictan otras
disposiciones, Decreto 92 del 17 de enero de 2011, por el cual se modifica el Decreto 926
de 2010,Decreto 340 del 9 de julio de 2012, por el cual se modifica parcialmente el
Reglamento de Construcciones Sismo Resistentes NSR-10, Decreto 945 del 5 de junio de
2017, por el cual se modifica parcialmente el Reglamento de Construcciones Sismo
Resistentes NSR-10.

3. Decreto Distrital 523 de 16 de diciembre de 2010 “Por la cual se adopta la
Microzonificacion Sismica de Bogota D.C.

4. AASHTO LRFD Bridge Design Specifications 2012. American Association of State
Highway Bridges.

5. LRFD Guide Specifications for the Design of Pedestrian Bridges de la AASHTO.

6. Decreto 279 del 09 de septiembre de 2003 “Por la cual se reglamentan los puentes
peatonales en el Distrito Capital”.

7. Cartilla para el puente peatonal prototipo para Bogota, adoptada mediante resolucién de
la Direccién General del IDU No. 4892 del 25 de noviembre de 2009.

8. Cartilla de Estaciones Sencillas IDU.

9. Norma Técnica NP-005 “concretos y morteros” de la Empresa de Acueducto y
Alcantarillado de Bogotéa

10. Norma Técnica NS-002 “criterios de disefio estructural” de la Empresa de Acueducto y
Alcantarillado de Bogotéa

11. Norma Técnica NS-005 “juntas y sellos para juntas en estructuras de concreto” de la
Empresa de Acueducto y Alcantarillado de Bogota

12. Norma Técnica NS-020 “desmonte, limpieza, demoliciones y traslado de estructuras” de
la Empresa de Acueducto y Alcantarillado de Bogota

13. Norma Técnica NS-022 “Especificaciones técnicas para cruces de vias de Transmilenio”
de la Empresa de Acueducto y Alcantarillado de Bogota

14. Norma Técnica NS-148 “Instrumentacion geotécnica y estructural de proyectos de
acueducto y alcantarillado” de la Empresa de Acueducto y Alcantarillado de Bogota
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8. EVALUACION DE VULNERABILIDAD ELEMENTOS Y MATERIALES (NSR-10
/A.10.2)

Debido al posible buen estado mecénico de la masa de concreto este puente podran ser revisadas
bajo los pardmetros normativos A.10.2/NSR-10.

Calidad del disefio y la construccion de la estructura original
La edificacion no fue disefiada con una normativa sismorresistente actual, no cumple con los
pardmetros dados por la norma CCP-14. (malo)

FS=0.60

Estado de la Estructura
No se evidencian aceros sulfatados y/o concretos con presencia de material organica adheridos
a la superficie del concreto, adicionalmente se evidencian elementos estructurales con el refuerzo

estructural minimo.

FS=0.90
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Planta — Perfil esquematico puente Av. 68 (Avenida del congreso eucaristico) con Av. Américas
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Esquema en planta de afectaciones del puente Av. 68 (Avenida del congreso eucaristico) con

Av. Américas
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Esquema en planta de afectaciones del puente Av. 68 (Avenida del congreso eucaristico) con

Av. Américas
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9. AUCULTACION DE LA ESTRUCTURA
9.1. Inspeccién de campo

De acuerdo con la inspeccion visual realizada a la estructura, se evidencié en términos generales
gue se encuentra en buen estado, por lo que no se observaron lesiones que sugieran que exista
riesgo de colapso de alguno de los elementos que lo componen o que esté en riesgo el paso
seguro tanto de vehiculos como de peatones.

Respecto de reparaciones visibles durante la inspeccién se presentan inyecciones de tipo
estructural en la superestructura. Estas inyecciones se observan en buen estado y no se
visualizaron fisuras adicionales que estén por reparar, por lo que se concluye respecto de esta
situacion que las acciones causantes de las fisuras reparadas han sido controladas
satisfactoriamente.

Se observaron localmente algunas lesiones que deben ser atendidas de tal manera que se
garantice el buen estado de la totalidad de los elementos que componen el puente.

Se evidencia acumulaciéon de humedades las cuales deben ser limpiadas ya que esta condiciéon
puede causar deterioro en la durabilidad de concreto y ocultar afectaciones que con el paso del
tiempo puedan suceder y dificulte su visualizacién en las inspecciones rutinarias a la estructura.

También se evidenci6 en el costado nor-occidental que las barandas de concreto se encuentran
impactadas por un vehiculo en su nivel superior, por lo que se recomienda se realice el recalce
de la zona afectada y se garantice la continuidad estructural entre las secciones originales y las
nuevas.

En las columnas se ha evidenciado en general que se presenta el fenémeno de fisuracion por
retraccion de fraguado, ya que las fisuras que se observan forman una reticula, lo que indica que
son producto de deficientes constructivos, pero que no estan relacionados con insuficiencias de
caracter estructural. Por lo tanto, se recomienda se realice su reparacion con productos y
procedimientos especializados para ese propdsito, que garanticen que se sellen estas fisuras y
se evite el deterioro de estos elementos estructurales en cuanto a su durabilidad.

El puente no presenta signos de deterioro estructural ni fisuras que se puedan relacionar con
sobre esfuerzos en los elementos tanto de la superestructura como de la subestructura, lo que
sugiere un comportamiento adecuado tanto para las cargas de servicio como las de las cargas
sismicas a las cuales ha sido sometido desde que se realizé su construccion.

También se observo que, producto de un impacto en la viga exterior de una de las luces centrales,
se ha desprendido el reforzamiento a cortante con fibras de carbono. Por lo tanto, se recomienda
recomponer este sistema con el propésito de garantizar que esta actividad, desarrollada para
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aumentar la capacidad del puente, se mantenga en las mismas condiciones que las demas vigas
del puente

Se ha observado deterioro en el concreto de los muros de aproximacién del costado sur oriental,
provocado por fogatas en el interior y en las cercanias de la estructura. Este deterioro acelera los
procesos de carbonatacion y afecta la durabilidad del concreto. Por lo tanto, se recomienda
reparar el concreto afectado y restringir el acceso al interior del puente a personal no autorizado
gue realice este tipo de actividades, las cuales disminuyen la durabilidad y resistencia de los
elementos estructurales.

Figura 28: Inyeccidn de fisuras

Fuente: Elaboracion propia
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Figura 29: Inyeccidn de fisuras, manchones por escurrimiento de agua 'y Smoke

Fuente: Elaboracién propia
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Figura 31: Desprendimiento de corta goteras por impacto vial

68 #75 - 25, té, Colombia
V 68 AMERICA
abr. 2024 9:16:03 a. m.

Fuente: Elaboracién propia

Figura 32: Exposicion del acero de refuerzo en barandas

14, Do, Coron Y

a0 &
Fuente: Elaboracién propia
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Figura 33: Fogatas

-

Av. de las Américas #4g-78;Bogots, Colombia
AV 68 AMERICA SUR 8
15 abr. 2024 10:11:59a. m.

Fuente: Elaboracion propia
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9.2. Ultrasonido

Figura 35: Escaner de refuerzo en Columna 4 — Eje 5, costado sur

Fuente: Elaboracién propia

En la fotografia anterior se puede visualizar la toma del ensayo de ultrasonido, el cual se realizd
en 6 puntos diferentes.

Figura 36: Ubicacion de ultrasonido
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Fuente: Elaboracion propia

Tabla 1: Ubicacién de ultrasonido en la estructura

Ultrasonido # | Periodo (us) | Pulso (m/s) | Elemento
Ultrasonido 1 11241 1032.11 co(;?/t; c; i:;:TE
Ultrasonido 2 115.47 1122 co(;(:/t; (; ﬁ;zﬁ
Ultrasonido 3 69.27 1893.67 VIGAN(;EEADO
Ultrasonido 4 103.91 1287.67 c%il}il;: SE:R
Ultrasonido 5 116.68 1111 c o‘;?;; c; ﬁ;inz
Ultrasonido 6 67.68 1888.11 ViGA 4S%?{STADO

Fuente: Elaboracion propia

En la anterior tabla se puede apreciar la zona especifica de la estructura, en la cual se llevaron
a cabos los ensayos de ultrasonido.

Péagina 42 de 207



€ siivTowss

Figura 37: Escéner de refuerzo en Columna 4 — Eje 5, costado sur

9.3. Escéaner de refuerzo

e

L

AV. 68 AMERICA
6 abr:2024 2:01:12 p. m.

Fuente: Elaboracion propia
En la figura anterior se observa la toma del escaner de refuerzo.

Este ensayo fue practicado en distintos elementos de la estructura con el propdsito de reconocer
la cantidad de refuerzo al interior de los diversos elementos estructurales, lo cual se resume a
continuacion:

Tabla 2. Datos generales del contrato interventoria

1 oo |5/8"-6/8"| 100 1" 150 - 200 1 No se realizo regata en este punto.

2 e |5/8"-6/8"| 100 1" 150-200 2 v 1" 100 1 100
3 ey |s/8"-6/8"| 100 1" 150 - 200 3 i 1" 100 1" 100
4 o e |5/8"-6/8"| 100 1" 150 - 200 a o 1" 50 1" 100

Fuente: Elaboracion propia
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Figura 38: Ubicacién ferroscan
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Fuente: Elaboracion propia
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Tabla 3. Ubicacion de ferroscan en la estructura

COL2-Eje4d 1
Costado Norte

COL 4 - Ej

e 3 F2
Costado Sur
COL 4 - Ej

e 3 F3
Costado Sur
COL3-FEj

fe 4 Fa
Costado Sur

Fuente: Elaboracién propia

En la anterior tabla se puede apreciar la zona especifica de la estructura, en la cual se
realizaron las lecturas del escéner.

Figura 39: Ferroscan Columna 2 — Eje 4, Costado Norte

—
bt

Ak 68 #60-40, Bogotd Colombia
. AV 68 AMERICA
16 abr. 2024 2:07:33 p: m.

Fuente: Elaboracién propia
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Figura 40: Ferroscan Columna 4 - Eje 5, Costado Sur

S NN
AV. 68 AMERICA

6 abr. 2024 2:01:12 p. m.

Fuente: Elaboracién propia

Figura 41: Ferroscan Columna 4 - Eje 3, Costado Sur

Fuente: Elaboracién propia
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Figura 42: Ferroscan Columna 3 - Eje 4, Costado_Sur

SHAKIRA

S ma._";f'vu NO LLORAN
) "o

Y

wEvo Aual g oo

AV. 68 AMERICA
16 abr. 2024 1:57:38 p. m.

o
Fuente: Elaboracion propia

9.4. Extraccion de nucleos

Figura 43: Tamafio de muestras
71 ESPECIMENES DE ENSAYO

El diametro de los especimenes de nucleos para la determinacion de la resistencia a la
compresion debe ser preferiblemente como tres veces el tamafio maximo nominal del agregado
grueso usado en el concreto y necesariamente debe ser como minimo el doble del tamafio
maximo nominal del agregado grueso en el nucleo. La altura del espécimen, cuando se refrenta,
debe estar lo mas cercana posible al doble del didmetro. Un espécimen de nucleo que tenga una
altura maxima de menos del 95% de su diametro antes del refrentado o una altura menor que su
diametro después del refrentado, no debe ser ensayado

Fuente: NTC 3658
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Figura 44: Ubicacién de nucleos
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Fuente: Elaboracion propia
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Tabla 4. Ubicaciéon de nucleos en la estructura

Micleo Elemento
. COL4-EIE3
Nucleo 1 COSTADO SUR
. COL2-EIE3
Nucleo 2 COSTA DO NORTE
ZAPATA PILA 3 -
Micleo 3 EIE 4 COSTADO
SUR
TAPATAPILAL-
Micleo 4 EIE 4 COSTADO
MORTE
. COL3-EIEG
Nucleo 5 COSTADO SUR
. COL2-EIES
Nucleo 6 COSTADO NORTE
. COL4-EIES
Nucleo 7 COSTADOD SUR
. COL1-EIEG
Nucleo 8 COSTA DO NORTE

Fuente: Elaboracion propia

UNIVERSIDAD

ANTO

Tomas

En la tabla anterior se puede apreciar la zona especifica de la estructura, en donde se llevé a

cabo la extraccién de los nlcleos.
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Figura 45: Nucleo Columna 4 - Eje 3, Costado Sur

Fuente: Elaboracion propia

Figura 46: Nucleo Columna 2 — Eje 3, Costado Norte

Fuente: Elaboracion propia
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Figura 47: Nucleo Zapata 3 — Eje 4, Costado Sur

Fuente: Elaboracién propia

Figura 48: Nucleo Zapata 1 — Eje 4, Costado Norte

Fuente: Elaboracion propia
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Figura 49: Nucleo Columna 3 - Eje 6, Costado Sur

Fuente: Elaboracion propia

Figura 50: Nucleo Columna 2 — Eje 5, Costado Norte

o

Fuente: Elaboracion propia
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Figura 51: Nucleo Columna 4 - Eje 5, Costado Sur

Fuente: Elaboracion propia

Figura 52: Nucleo Columna 1 — Eje 6, Costado Norte

Fuente: Elaboracion propia

En las fotografias anteriores se puede visualizar la extraccion de nucleos en la estructura, asi
mismo su fallo de resistencia a la compresion.
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Asi mismo, los nuUcleos extraidos fueron llevados a laboratorio en donde se le realizd el
correspondiente ensayo a compresion, con lo que se obtuvieron los siguientes resultados:

OBRA PUENTE AV 68 -
SECTOR AV AMAERICAS ENTRE 68 Y BOYACA o 104
CLIENTE: AIC ASESORS Y CONSULTORES CIVILES ASOCIADOS SAS. FECHA DE EXTRACCION: 15 de abril de 2024
DATOS CLIENTE: provectos@alconsulioria.com FECHA DE ENSAYO: 18 de abril de 2024
FUENTE:
DIMENSIONES (mm) AREA DENSIDAD
UNIDAD PESO(g) DIAMETRO ALTURA (mm)2 Kgim3
SIN REFRENTADD REFRENTADO

1 417 6 45,84 98,81 98,81 1951 2166

2 4258 45,80 97,87 97,87 1948 2234

3 397 45,80 86,65 86,65 1948 2083

- 4283 45,80 a7.68 a7.68 1948 2275

5 27 45,84 00,68 00,68 1951 2169

5] 408 45,82 97.89 97.89 1945 2077

7 4808 45,82 89,30 89,30 1945 2520

8 3594 4 45,591 86,15 86,15 1956 2266

CORRECCION CARGA RESISTENCIA RESISTENCIA TIPO DE DIR
UNIDAD CONDICION i
N M FALLA | carca
HUMEDAD | RELACION A'D FACTOR (N) p<h) (Mpa)
1 SECO 1,98 1,00 94000 [FER 48,2 Z
2 SECO 1,97 00 59000 6527 45,7 1
3 SECO 1,94 00 61700 4525 31,7 4
4 SECO 1,96 00 112000 g214 57.5 2
5 SECO 2,02 00 114000 8348 58.4 3
[5 SECO 1,96 00 114500 8301 58.7 2
7 SECO 179 00 115000 5428 53,0 3
8 SECO 1,93 00 110000 8032 56,2 2
(descripeidn abajo) humedad AGREGADO I 7 2 3 2 5 5
[ ! [T N ! Ll L
| N R B
= HEAE R HE
CONOS Y FISURAS F __—L_ DIAGOMNAL CABEZAL PUNTAS
1 2

Teniendo en cuenta que todos los resultados de las muestras a compresién del concreto se
pueden considerar como propias de un concreto reforzado, se realiza el procedimiento para
determinar la resistencia.

Para el andlisis de los resultados se realizardn bajo dos criterios el primero es con las
disposiciones del ACI 214.4R-03 “Guide for Obtaining Cores and Interpreting Compressive
Strength Results”; el cual cuenta con dos metodologias, el método de tolerancia el cual consiste
en utilizar un factor de tolerancia que cuente con las incertidumbres tanto de la media muestral
como de la desviacion estdndar causadas por tamafios de muestra mas pequefios, y la
metodologia alternativa que surgié6 como respuesta a que el método de tolerancia es
excesivamente conservador porque los ensayos a compresion en probetas cilindricas tienden a
sobreestimar la verdadera variabilidad de las resistencias in-situ. El segundo criterio es el
dispuesto en la tabla 6A.5.2.1-41 del Manual De Evaluacion De Puentes “The Manual for Bridge
Evaluation (MBE)” de la AASHTO.
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Teniendo en cuenta lo anterior, en el presente informe se presentaran los andlisis realizados por
la metodologia alternativa de la ACI 214.4R-03 y AASHTO respectivamente.

9.4.1. Método Alternativo Dispuesto en el ACI 214.4R-03
Para obtener la resistencia de compresion equivalente (fc’'eq) segun el Método Alternativo
dispuesto en el ACI 214.4R-03, se debe seguir la siguiente formulacion:

Figura 53: ACI 214.4R-03 Ecuacion 8-9
f(" eq - ((f;’ )CL

Fuente: ACI 214.4R-03. Guide for Obtaining Cores and Interpreting Compressive Strength
Results. (2010).

Donde, en la ecuacion anterior es el limite inferior de la resistencia media in-situ calculado en la
figura 32 y suponiendo que las resistencias en sitio se distribuyen normalmente, el fractil de
resistencia deseado del 10% se obtiene utilizando la constante C, la cual se presenta en la
Tabla 8.

Tabla 5. Valores de constante C

Structure composed of: One member Many members
One batch of concrete 0.91 0.89
Many batches of concrete
Cast-in-place 0.85 0.83
Precast 0.88 0.87

Fuente: Tabla 8.9 — ACI 214.4R-03. Guide for Obtaining Cores and Interpreting Compressive
Strength Results. (2003)

Figura 54: ACI 214.4R-03 Ecuaci6n 8-9

_ _ Ts)° R
(f[ )CL = fr - Jﬁ + (ZS(,)_

n

Fuente: ACI 214.4R-03. Guide for Obtaining Cores and Interpreting Compressive Strength
Results. (2010).
Los factores Zy se T se presentan en la Tabla 9 y Tabla 10 respectivamente.

Tabla 6. Valores De Factor Z

Confidence level, % Z
75 0.67
90 1.28
95 1.64

Fuente: Tabla 8.3 — ACI 214.4R-03. Guide for Obtaining Cores and Interpreting Compressive
Strength Results. (2003)
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Tabla 7. Valores De Factor T

Confidence level
n 75% 90% 95%
3 0.82 1.89 2.92
4 0.76 1.64 2.35
5 0.74 1.53 213
6 0.73 1.48 2.02
8 0.71 1.41 1}90
10 0.70 1.38 1.83
12 0.70 1.36 1.80
15 0.69 1.34 1.76
18 0.69 1.33 1.74
21 0.69 1.33 1.72
24 0.69 1.32 1.71
30 0.68 1.32 1.70
Note: n=number of specimens tested.

Fuente: Tabla 8.4 — ACI 214.4R-03. Guide for Obtaining Cores and Interpreting Compressive
Strength Results. (2003)

9.4.2. Metodologia del Manual De Evaluacion De Puentes “The Manual for Bridge
Evaluation (MBE)” de la AASHTO.

Para obtener la resistencia de compresion (f'c) la AASHTO en el MBE propone la que Cuando se

desconoce la resistencia a la compresién del concreto, f 'c, y el concreto esta en condiciones

satisfactorias, f 'c para los componentes de la superestructura del concreto armado puede tomarse

como se indica en la Tabla 11 considerando la fecha de construccion.

Tabla 8. Minima resistencia a la compresion por afio de construccién en condiciones
satisfactorias

Ao de construccion [Resistencia a la compresion, f'c (Ksi) |Resistencia ala compresion, f'c (Mpa)
Antes de 1959 25 17.2
En 1959 y Despues 3 20.7

Fuente: The Manual for Bridge Evaluation (MBE). Tabla 62.5.2.1-41 — AASHTO. (2018)

Para elementos de concreto pretensado, las resistencias a la compresién que se muestran arriba
pueden aumentar en un 25 por ciento. Cuando la calidad del concreto sea incierta, se deben tomar
nucleos para realizar pruebas de propiedades mecanicas. Cuando las propiedades mecanicas se
han establecido mediante pruebas, el valor nominal de resistencia generalmente se toma como
la media de los valores de prueba menos 1,65 desviaciones estandar para proporcionar un limite
de confianza del 95 por ciento. Los valores promedio de las pruebas no deben usarse para la
evaluacion, ver figura 34.
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Figura 55: Resistencia A Compresién En Nucleos De Concreto, AASHTO — MEB
ficeq= f'c— 1.655c

Fuente: The Manual of Bridge Evaluation. (2018).

A partir de lo anteriormente mencionado, se tienen los siguientes resultados de andlisis de la
compresion de nucleos de concreto.

Para el método alternativo ACI 214.4R-03:
Elemento Ensayos de compresion
f'c Nucleos (MPa) | 48.20 45.70 | 31.70 | 57.50 | 58.40 | 58.70 | 59.00 | 56.20
diametro (mm) 49.84 49.80 | 49.80 | 49.80 | 49.84 | 49.82 | 49.82 | 49.91
Alto (mm) "L" 98.81 97.87 | 96.65 | 97.68 |100.68 | 97.89 | 89.30 | 96.15

fc T C fc CL f'c eq
58.28 | 1.44 0.85 47.58 40.44

Se obtiene una resistencia de 40.44 MPa.

Para el método de la AASHTO:

Manual evaluacién AASHTO
1.65S f'c
15.89 36.04

Se obtiene una resistencia de 36.04 MPa

9.5. Esclerometrias
Figura 56: Esclerometria Columna 2 — Eje 3

Fuente: Elaboracion propia
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En la fotografia anterior se puede visualizar la toma del ensayo de esclerometria, las cuales se
realizaron en 8 puntos.

Figura 57: Ubicacion de esclerometrias

® ®

L

B S—  — — o . — S
4 " \Escalometria8 / ~Escalometrial  Escalometria

ﬁ@ Escalometria4—

i

®

Fuente: Elaboracion propia
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Tabla 9. Ubicacién de esclerometrias en la estructura

Esclerometrias | Elemento
Esclerometria 1 COL2-EIE3
Esclerometria 2 COL4-EIE3
Esclerometria 3 COL2-EIES
Esclerometria 4 COL4-EIES
Esclerometria 5 COL1-EIEE
Esclerometria & COL3-EIEG
Esclerometria 7 VIGA 4
Esclerometria 8 VIGA 2

Fuente: Elaboracion propia

\

UNIVERSIDAD

ANTO TOMAS

En la anterior tabla se puede apreciar la zona especifica de la estructura, en la cual se llevaron

a cabos los ensayos de las esclerometrias.
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Tabla 10. Lecturas de esclerometrias

PRUEBA DE MARTILLO DE REBOTE O ESCLEROMETRIA
ANGULO DEL Media Desviacion LECTURA Media
LOCALIZECION ENSAYO < o LECTURA general Estandar | N0 MIN|RANGO MAX (CORREGIDO) Corregida (Mpa) (Psi)
48 46 46 0 46 46
41 50 38 41 0 0
COL-2 EJE3 0 39 48 42 44 4 40 48 0 0 12 43 48 6857
44 42 48 44 42 0
42 46 41 42 46 41
44 42 44 44 42 44
46 40 50 46 0 0
coL-4 EJE3 0 46 44 44 45 4 41 49 46 44 44 45 52 7429
46 54 48 46 0 48
48 46 36 48 46 0
40 50 44 40 0 44
44 53 46 44 0 46
COL-2 EJES 0 42 42 40 44 4 40 48 42 42 40 43 48 6857
40 44 42 40 44 42
39 46 44 0 46 44
36 42 40 0 42 40
38 46 45 0 46 45
coL-4 EIES 0 43 56 48 44 5 39 50 43 0 48 44 50 7143
42 44 46 42 44 46
42 44 54 42 44 0
40 52 42 40 0 42
45 40 38 45 40 0
CcOL-1 EJE6 0 48 44 52 43 4 39 48 0 14 0 42 46 6571
42 40 44 42 40 44
40 42 40 40 42 40
42 43 44 42 43 44
42 36 47 42 0 0
coL-3 EIE6 0 43 39 46 43 3 40 46 43 0 0 42 46 6571
40 46 46 40 0 0
42 41 42 42 41 42
28 60 32 0 60 0
54 60 50 54 60 50
VGA-4 0 60 54 60 52 11 41 63 60 54 60 57 55 7857
62 55 56 62 55 56
54 36 58 54 0 58
58 62 58 58 0 58
61 58 50 61 58 0
VGA-2 0 56 48 60 58 4 54 62 56 0 60 59 55 7857
58 58 61 58 58 61
62 56 60 0 56 60

Fuente: Elaboracion propia

Tabla 11. Lecturas de esclerémetro

Toma # Lecturas X 20
1 48 | 46 |46 | 41 | 50 | 38 |39 (48 | 42 (44| 42 | 48 | 42 | 46 | 41 | 44.1 7.3
2 44 | 42 (44 | 46 |40 [ 50 | 46 |44 | 44 |46 | 54 | 48 | 48 | 46 | 36 | 45.2 8.4
3 40 (50 (44 | 44 |53 |46 | 42 |42 |40 (40|44 | 42 |39 | 46 | 44 | 43.7 7.7
4 36 |42 |40 |38 |46 |45 (43 |56 (48|42 |44 |46 |42 | 44 | 54| 444 | 10.6
5 40 | 52 (42| 45140 (38 |48 |44 |52 |42 (40| 44 |40 | 42| 40 | 43.3 8.7
6 42 | 43 |44 |42 |36 |47 |43 (39|46 |40 |46 | 46 | 42 | 41 | 42 | 42.6 5.9
7 28 160 | 32|54 |60 (|50 (|60 |54(60|62|55|56|54|36|58(| 519 | 21.8
8 58 162 |58|61|58|50(|56|48|60|58|58|61|62|56|60| 57.7 8.1

Fuente: Elaboracion propia
o = Desviacion estandar
X = Promedio aritmético
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Tabla 12. Rango admisible

Rango admisible| Rango lecturas
Toma # - -
Max Min Max Min
1 51.4 36.8 50 38
2 53.6 36.8 54 36
3 51.5 36.0 53 39
4 55.0 33.8 56 36
5 52.0 34.6 52 38
6 48.5 36.7 47 36
7 73.7 30.1 62 28
8 65.8 49.6 62 48

Fuente: Elaboracién propia

En la tabla anterior, con los resultados de las lecturas se ha realizado un analisis estadistico
basico en donde se calcula dos veces la desviacion estandar de cada toma de datos, esto con el
objetivo de revisar que todos los valores se encuentran en este rango.

En este caso particular se ha encontrado con este criterio de evaluacion, se puede decir que los
concretos en donde se realizaron los ensayos, cuentan con resistencias similares.

De igual manera, segun los datos mostrados por el esclerémetro, para las 8 tomas se cuenta con
una resistencia promedio de 50 MPa, de acuerdo con las curvas de calibracién internas del
instrumento.

Cabe aclarar que, las resistencias del concreto obtenidas mediante los esclerémetros, dependen
de sus curvas de calibracion, la dureza de la superficie del concreto, que se ha comprobado que
se aumenta cuando hay presencia de carbonatacion. Por lo anterior, es aconsejable que la
resistencia del concreto adoptada en los andlisis se base en los resultados de compresién de los
nucleos de concreto.

9.6. Determinacion de la profundidad de carbonatacion
De igual manera, en el laboratorio a las 8 muestras de los nucleos, se les practicé la prueba de
carbonatacion. Producto de este ensayo tenemos los siguientes resultados:
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Figura 59: Nucleo Columna 2 — Eje 3, Costado Norte
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Figura 60: Carbonatacion Nucleo Zapata 3 — Eje 4, Costado Sur

Fuente: Elaboracion propia

Figura 61: Nuacleo Zapata 1 — Eje 4, Costado Norte

Fuente: Elaboracién propia
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Fuente: Elaboracion propia

Figura 65: Nucleo Columna 1 — Eje 6, Costado Norte

- X &4 > )
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Fuente: Elaboracién propia
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Esta prueba fue realizada en los nucleos de concreto que se extrajeron de los elementos
estructurales, con el propésito de contar con la profundidad de carbonatacion y compararla con
el recubrimiento libre promedio al refuerzo encontrado en la estructura.

Una vez comparada la profundidad de carbonatacion con el recubrimiento se puede establecer si
el refuerzo se encuentra o no, protegido por le concreto contra la corrosion.

Tabla 13. Avance de carbonatacion en nucleos

Nuicleo Avance (mm) | Elemento
. COLA4-EIE3
Mucleo 1 14.52 COSTADD SUR
. COL2-EIE3
Nucleo 2 16.73 COSTADO NORTE
ZAPATA PILA 3 -
Micleo 3 o EIE 4 COSTADO
SUR
ZAPATA PILA 1-
Mucleo 4 15,22 EIE 4 COSTADD
MORTE
. COL3-EIEG
MNicleo 5 13.74 COSTADO SUR
. COL2-EIES
Nucleo & ¢ COSTADOD NORTE
. COLA4-EIES
Nucleo 7 o COSTADO SUR
. COL1-EIEG
MNucleo B 25.89 COSTADO NORTE

Fuente: Elaboracion propia

De acuerdo con los resultados obtenidos, se puede determinar que actualmente se presenta un
avance por carbonatacion en ciertos nucleos (Ver tabla 16) y en los demas nucleos de concreto
no se evidencia avance por carbonatacion, por lo que, las muestras indican que se encuentran
con un frente de carbonatacion bueno ya que su recubrimiento es de 10 cm.

Por otro lado, y siguiendo las metodologias aceptadas para el célculo de vida atil de una

estructura, se procede a continuacién a calcular los hitos en el tiempo de avance de la
carbonatacion, tenemos:
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XCO, = KCO, X\t

Donde:

XC0, = Espesor carbonatado
X€0, = Constante de carbonatacion

t = Tiempo

Con la anterior formulacion y basandonos en que la estructura en el afio 2017 tuvo un aumento
de seccién en sus columnas, tenemos que las muestras de concreto extraidas tienen
aproximadamente 7 afios de construida, por lo que calculamos la constante de carbonatacion:

KCO, = XCO,/\t

Tenemos que se tiene una constante de 6.51 mm/afio.

Ahora con la constante, calculamos el tiempo en el cual el frente de carbonataciéon alcanzo el
recubrimiento libre promedio encontrado en la estructura:

t = (XC0,/KCO0,)?

Tenemos, de acuerdo con la formulacion anterior, tenemos que a los 236 afios el concreto dejara
de proteger el refuerzo.

9.7. Regatas

Las caracteristicas del acero de refuerzo principal se determinaron mediante regatas en ambos
costados del puente. Se realizaron retirando todo el recubrimiento en sitios especificos de cada
elemento. Con el retiro de esta fraccion de concreto se prevé cubrir tantas filas de acero como
sea posible encontrar.

El uso del “ferroscan” tiene asociado cierto grado de incertidumbre que aumenta con la
profundidad del acero, su separacion y otras interferencias que pueden arrojar incongruencias en
las lecturas, por esta razon el uso de esta herramienta es limitada y en algunos casos se hace
imprescindible la realizacion de ensayos de algun nivel de impacto en la estructura, como las
regatas.
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Tabla 14. Acero de refuerzo

. ., Refuerzo Transversal Refuerzo Longitudinal
# Regata | Localizacion = = = =
Diametro | Separacion | Diametro | Separacion
COL2-EE3 " "
! COSTADO NORTE 1 100 1 100
COL1-EE4 " n
2 COSTADO NORTE 1 100 1 100
COL1-EE6 " "
3 COSTADO NORTE 1 100 1 100
COL4-EE3 " "
4 COSTADO SUR 1 100 1 100
COL3-EE4 " n
> COSTADO SUR 1 50 1 100
COL3-EJE6 " "
6 COSTADO SUR 1 100 1 100
COL4-EES " "
7 COSTADO SUR 1 100 1 100

Fuente: Elaboracion propia

Figura 66: Ubicacion de regatas
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Fuente: Elaboracién propia

Regatas Elemento
Regata 1 coc.g;;é ::\:f)sRTE
Regata 2 co(;cr);;é ::\:f);TE
Regata 3 cocscT):\;(; if)zn
Regatad | (ol e
Regata5 | (ot e
Regata6 | (ot oeun
Regata? | (ol oeun

Fuente: Elaboracion propia

Tabla 15. Ubicacion de regatas en la estructura

TomAs
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10. REVISION ESFUERZO DE SUPERESTRUCTURA

En este informe se incluye la revision de los elementos estructurales de la superestructura y no
de la subestructura, en funcion de que segun las recomendaciones del manual de evaluacion de
puentes existentes de la AASHTO, solo es necesario investigar la capacidad de la subestructura
en los casos donde se evidencie que la estabilidad del puente en general depende de la
subestructura, por lo gue se descartd esta revision ya que de acuerdo con la inspeccion realizada,
no se evidencian signos de deterioro que indiquen que exista riesgo de colapso.

Asimismo, no se analiza la subestructura debido a que las cargas que afectan mayormente a
estos elementos son las fuerzas sismicas. Segun la norma de disefio de puentes CCP-14, es
probable que la subestructura no cumpla con la capacidad requerida para un puente nuevo, lo
gue implicaria un disefio de refuerzo para las cargas sismicas que no esta dentro del alcance del
proyecto actual. Ademas, para disefiar un refuerzo de la subestructura, es necesario contar con
las caracteristicas de la cimentacién tal como fue construida, los moédulos de reaccion del suelo y
el espectro de disefio, informacién de la cual no se dispone actualmente.

Para la superestructura, con base en la informacion de los tensionamientos y los analisis
realizados en el modelo matematico se hacen las revisiones de esfuerzos tanto en las fibras
extremas del tablero superior y del tablero inferior.

En el Manual de evaluacion de puentes existentes de la AASHTO, en el numeral 6B.5.3.3 se
definen los parametros de revisién de esfuerzos de los elementos postensados de los puentes,
de tal manera que para cada estado de esfuerzos se plantean los factores de clasificacion que
deben cumplirse, los cuales son los siguientes:
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Figura 67: Ecuaciones de la calificacion
Rating Equations

Inventory Rating

RF = 6‘/2-(1:" +F2+%) Concrete Tension
3

Y8 - (Fy+Fy +F)
A

Concrete Compression

O.4ﬂ—%(Fd+FF+F_.)

Concrete Compression

A
RF = 087 _(F;_ + i) Prestressing Steel Tension
1
R,—(1.3D+S
= M Flexural and Shear Strength
2.17L(1+1)
where:
RF = Rating factor
fe = Concrete compressive strength

6 JZ- Allowable concrete tensile strength. A factor
of 3 JZ may be applicable, or this allowable

stress may be zero, as provided by
Article 9.15 of the AASHTO Standard

Specifications.

Fy = Unfactored dead loss stress

F, = Unfactored stress due to prestress force after
all losses

F; = Unfactored stress due to secondary prestress
forces

Fi = Unfactored live load stress including impact

UNIVERSIDAD

ANTO TOMAS
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oR, = Nominal strength of section satisfying the
ductility limitations of Article 9.18 and
Article 9.20 of the AASHTO Standard
Specifications. Both moment, @M., and shear,
Vs, should be evaluated.

D = Unfactored dead load moment or shear

S = Unfactored prestress secondary moment or
shear

L = Unfactored live load moment or shear

£y = Prestressing steel yield stress

I = Impact factor

Fuente: Manual de evaluacion de puentes existentes de la AASHTO (MBE)
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10.1. Puente costado sur —Luz 1
10.1.1. Esfuerzos Viga en el Apoyo

PC-DC
TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridoe Mode! Type Show Tabular Display of Current Plot Units

pavry ~ Area Object Show Table...

Select Display Component Load CasefLoad Combo

Result Types. Stress R Case/Combo PC-DC ~
Results For Entire Bridge Section ~
Response Longitudinal Stress - Top Center (S11) ~

g

Stage2 - 1
Bridge Response Plot

N, mm, C ~

A\V-68 - Enlire Bridge Section, Load Case. PC-DC

8

¢ ‘U A A A A AU7

-8 Longitudinal Stress - Top Center (S11). Max = 7.9265 Min =-4.7472 (N/mm2)
G

>
Mouse Pointer Location

Distance From Start of Bridge Object  ~~ ||2000 Bridge Cut

Response Before Current Location 5335 14 [] Show Cut

Snap Options
Savs Named Set

Snap to Computed Response Points

Response After Current Location 53338 15 [ show Cut Refresh

BOTTON CENTER

=] ridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Unts
AMBB > Area Object Show Table... N, mm, C ~

Select Display Component Load Case/Load Combo

Resutt Types Stress i Case/Combo | PC-DC v
Results For Entire Bridge Section ~
Response Longitudinal Stress - Bottom Center (S11)

1

Stage2 - 1
Bridge Response Plot

20, AV-68 - Entire Bridge Section, Load Case. PC-DC

PAUFA NN NN

20

Longitudinal Stress - Bottom Center (S11). Max = 8.4013  Mi
<

16.4945 (N/mm2)

>
Wouse Pointer Location

Snap Options
Save Hamed Set
Distance From Start of Bridge Object | [20000. Bridge Cut Snap to Computed Response Points
Response Before Current Location =11.2707 14 [ show Cut
Response After Current Location -11.2704 15 [ show Cut

Refresh

UNIVERSIDAD

ANTO TOMAS
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TOP CENTER

] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AVEB v Area Object

Select Display Component

Result Types Stress
Results For Entire Bridge Section
Response

Longitudinal Stress - Top Center (S11)

Bridge Response Plot
8

PS-1+PS-2

Show Tabular Display of Current Plot

Show Table.

Load CaseiLoad Combo

Case/Combo  PC-PS+PS2

€ siivTowss

Units.

N, mm, C ~

1

Stage2 - 1

S

V68 - Enlire Bridge Seclion, Load Gase. PC-PS+P52

<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location N.A

Respense After Current Location -5.9686 i

BOTTON CENTER

] Bridge Object Response Display

VY VY

v

Lengitudinal Stress - Top Center (S11): Max = 36458 Min = -6 8239 (N/mm2)

Snap Options

[ show cut
[ show cut

Snap to Computed Response Points.

>

Save Named Set

Refresh

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AVES = Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types Stress hd Case/Combo | PC-PS+PS2 ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Botiom Center (S}~ F -
Stage2 - 1
Bridge Response Plot
15, AV - Entire Bridge Section, Load Case. PC-PS+P52
o
-15. Longitudinal Stress - Bottom Center (511)
<

Mouse Pointer Location

Distance From Start of Bridge Object

Snap Options

Snap to Computed Response Points

Max = 124694 Min = -8.006% (N/mm2)

>

Save Named Set

Response Before Current Location NA

Response After Current Location

[ show Cut

24634 1 [] show cut

Refresh
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TOP CENTER

21 eridge Object Response Display

2LL

Select Bridge Object Bridge Model Type Shows Tabular Display of Current Plot
Aves < Area Object Show Table

Select Dispiay Component Load Case/Load Combo
Resutt Types Stress ~ CasefCombo | 2x0.8LL-CC-14 ~
Resutts For Entire Bridge Section < Show Vehicle Location
Response Longitudinal Stress - Top Center (11} ~ (] =

Bridge Respense Plot

section cut | 4| [

TomAs

. TR

Units

N, mm, C ~

Multivalued Options.
@ Envelope Ma/Min
O Envelope Max
O Enveiope biin

3.

AV-68 - Enlire Bridge Section, Load Case 2 # 0.8LL-CC-14 (Max/Min)

<

Mouse Pointer Location

Distance From Start of Bridge Object

Respense At Current Location

TOP CENTER

IE] Bridge Object Respanse Display

Lengitudinal Stress - Top Genter (S11): Max =

Snap Options

v |[19583.908 | Bridge Cut

1521 14 [ show cut

Snap to Computed Response Foints.

Select Bridge Obiect Bridge Model Type Show Tabular Display of Current Flot
AVES - Area Object Show Table.

Select Display Component Load Casefload Combo
Result Types Stress. ~ Case/Combo 2% 0.8LL-CC-14 ~
Resuks For Entie Bridge Section 5 Show Vehicke Location
Response Longitudinal Stress - Top Center (511} - [ Enabied

Bridge Respense Plot

Section Cut | | |}

25544 Min=-1.8743 (N/mm2}
>

Save Named Set

Refresn

Units

N, mm, C -

Muttivalued Options
@® Envelope MaxfMtin
() Envelope Max
O Envelope Win

<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location

Response After Current Location

Snap Options.
NA. [ show Cut

[] show cut

Snap to Computed Response Foints

-0.189 1

3 V268 - Entire Briage Section, Load Case: 2 x 0.8LL-CC-14 (MaxiMin)
0
-3 Longitudinal Stress - Top Center (S11): Max = 2.5544  Min = -1.8743 (N/imm2)

>

Save Named Set

Refrash
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BOTTON CENTER

IE] Bridge Object Response Display

TomAs

. TR

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
ey - Area Object Show Table: N, mm, © ~
Select Display Component Load Caseil oad Combo Multivalued Options
Result Types Stress. ~ CaseiCombo | 2x 0.8LL-CC14 ~ ® Envelope Max/Min
Results For Entire Bridge Section ~ Show Venicle Location O Envelope Max
O Envelope in
Response Longtudinal Stress - Bottom Center (1)~ [ ek r -
sectoncut [ 4 [
Bridgs Response Piot
s V6B - Entire Bridge Section, Load Case: 2 x 0.8LL-CO-14 (Wax/Min)
0
% Longitudinal Stress - Bottom Center (S11). Max = 3.4694  Min = -5.043 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Startof Srage Object v |[0. | Bragecut Snap to Computed Response Points
Response Before Current Location HA. [ show cut
Response After Current Location 0.5505 g [ show cut Refresh
=] Bridge Object Response Display *
Select Bridge Object Bridge Model Type Show Tabular Displsy of Current Plot Units
AVBS < Area Object Show Table, N, mm, € v

Selsct Display Component

Result Types Stress
Results For Entire Bridge Section
Response

Bridge Response Plot

Longitudinal Stress - Bottom Center (S11)

Lead Case/Load Combo
> CaseiCombo 2x08LL-CC-14 ~
~ Show Wehicle Location
[ Enabled

Section cut | | B

Muttivalued Options.
@® Envelope Maxilin
() Envelope Max
O Envelope Min

6 AV-68 - Entire Bridge Section, Load Case: 2 x 0.8LL-CC-14 (Max/Min)
0
6 Longitudinal Stress - Bottom Center (S11): Max = 3.4694 Min = -5.043 (N/mm2)
<

Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

| |20000 Bridge Cut

Snap Options

Snap o Computed Response Foints.

-3.4434 14 [ show Cut

-3.4446 15 [ show Cut

>

Save Named Set

Refresh
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10.1.2. Cortante Viga en el Apoyo

MAX

IE] Bridge Object Response Display

. e

PC-DC

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
A8 - Area Object Show Table, Export To Excel. KN, m, C ~
Select Display Component Load Case/Load Combo e
Result Types: R > Case/Combo | PC-DC ~ £
Results For Left Exterior Girder ~ E
Response Shear Vertical (V2 ~ o 7 =
[] ncude Tendon Forces [[] Show Selected Girder Stage? - 1
Bridge Response Plot
2500, AV-68 - Left Exterior Girder, Load Gase: PG-DC
»
0
2500 Shear Vertical (V2) Max=2119.3142 Min=-2118.165 (KN)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object || 19.25 Bridge Cut Snap to Computed Response Points
Response At Current Location 1580.6506 [ Show Cut -
Distance Options. Refresh
(@ LayoutLine () Girder Length
=] Bridge Object Response Display X
Select Bridge Qbject Bridge Mode! Type Show Tabular Display of Current Piot Units.
Avss = Area Object Shows Table: Export To Excel. i, m, C ~
Select Display Component Load Case/Load Combo e
Result Types. e e Case/Combo | PC-DC ~ E
Results For Lett Exterior Girder ~ E
Response Shear Vertical (v2) ~

[] nciude Tendon Forces

Bridge Response Plot

[] Show Selected Girder

1

Stage2 -1

2500

AV-68 - Left Exterior Girder, Load Case: PC-DC

2500

<

Mouse Pointer Locatien

Distance From Start of Bridge Object

Response At Current Location

-1010.886 [C] Show Cut

Shear Vertical (V2): Max = 2119.6142  Min = -2119.165 (KN)

>

Snap Optiens.
Save Named Set

Snap to Computed Response Points

Distance Options.

@® Layout Line O Girder Length
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PC-DW
MAX

I Bridge Object Response Display X
Select Bridge Object Bridge Model Type Shows Tabular Display of Current Plot Units.
Avss > Area Object Show Tabie. Export To Excel KN, m, ~
Select Display Component Load Case/Load Combo s
Result Types Force ~ Case/Combo | DW2-CARPETA2 ~ X
Results For Left Exterior Girder ~ x
Response Shear Vertical (V2) ~ - 1 o
[] nclude Tendon Forces. [] show Selected Girder

Bridge Response Piot

150 V68 - Left Exterior Girder, Load Case: DW2-CARPETA2

0

-150 Shear Vertical (V2) Max = 1325716 Min =-132.5311 (KN)
< >
Mouse Pointer Location Snap Options

Save Named Set

Distance From Start of Bridge Object - |[19.25 Bridge Cut
Response At Current Location 99.5782 [~] show cut

Snap to Computed Response Points

Distance Options Refresn

(®) Layout Line (O Girder Length

MIN

IE] Eridge Object Respense Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
Avss = Area Object Show Table. Export To Excel KN, m, ~
Select Display Component Load CaselLoad Combo s
Result Types. = 4 Case/Combo | DWZ-CARPETAZ ~ E:
Resutts For Left Exterior Girder ~ E
Response Shear Vertical (v2) ~ . 5 =
[ melude Tendon Forces. [ show Selected Girder

Bridge Response Plot

V68 - Lefl Exterior Girder, Load Case: DW2-CARPETAZ

AL A
YA

Shear Vertical (V2) Max=1325716 Min =-1325311 (KN)
< >

Mouse Pointer Location Snap Options

Distance From Start of Bridge Object | [18.25 Bridge Cut Snap to Computed Response Points
Response At Current Location 99.5782 [] Show Cut Show Named

Distance Options

(@) Layout Line () Girder Length

Save Named Set
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2] Bridge Object Response Display

2LL

@ SIS TOMAS

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
VB > [Area Obiect | showTsble.. | | ExportToExcel. | [k m e >
Select Display Component Load Case/Load Combo Wutivalued Options
. o2 B | [ e © e st
Resutis For | Lett exterior Graer v Show Vehicle Location O Envelope Max
O Envelope Min
= L Do Otmrte
[ nclude Tendon Forces L] Show Selected Girder secton cut [4] [B] ) efore ) Afier
Bridge Response Plot
1200 AV68 - Lo Exlerior Girder, Load Case. 2 & 0 BLL-CC-14 (MaaMin)
0
1200 Shear Vertical (V2) Max = 1133.0802 Min =-1132.817 (KN)
< >
Mouse Pointer Location ‘Snap Options
. - - ) Save Named Set
Distance From Start of Bridge Object  ~ |[19.25 | Bridge cut [ Snap to Computed Response Point
—
Response At Current Location 945651 [ show Cut
Oistance options
® Layout Line () Girder Length
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
MBS v ‘Amaohpd | Show Table | | ExportToExcsl. | ‘m me ~
Select Display Component Load Case/Load Combo Muttivalued Options.
[ " —— © evee s
Resuls For |Lett Exterior Girder | Show Vehicle Location O envelope Max
- () Envelope Min
Response | shear Vertical (v2) | [] Enabled

[0 Include Tendon Forces [ Show Selected Girder

Bridge Response Plot

Section Cut [I] [B] () Befors () After

L]

O step L

1200

V68 - LeR Exterior Girder, Load Case: 2 x 0.8LL-CC-14 (Max/Min)

<

Mouse Pointer Location

Distance From Start of Bridge Object

+ (08397

Response At Current Location

| Bridge cut

[#952104 [2 [ showCut

Snap Options
4] Snap to Computed Response Points.

Distance Options
@ Layout Line

Shear Vertical (V2). Max = 113;

O Girder Length

02 Min=-1132.817 (KN}
>
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 1

SECCION TRANSVERSAL VIGA

bw (mm)= 1800 mm
hiotal (MM)= 1400 mm
d's (mm)= 50 mm
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS
6.A4.2.31 O= 1
6.A.4.2.4-1 Oe= 1
O= 1

CALCULO RESISTENCIA A CORTE SECCION VIGA

Ve= 2440.4 Kn

Av=  568.0Kn
sep= 200.0Kn

Vs= 1610.3 Kn
PV = 4050.6 Kn
PV,o= 22234.5 Kn
PV, = 4995.6 Kn

CARACTERISTICAS CABLES PRE-ESFUERZO
~

UNIVERSIDAD

ANTO

TomAs

VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 5.335 0
ELEMENTO o (Mpa) 0 -11.27
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN or(Mpa) 0 12.46
ELEMENTO 6. (Mpa) -5.96 0
21LL TOP BOTTON
ESFUERZOS EN or (Mpa) 1.62 0.55
ELEMENTO S, (Mpa) -0.18 -3.44

fy= 420 Mpa
fy= 1640 Mpa
AS Toron 560 mm?
CARACTERISTICAS CONCRETO
fc'= 36.6 Mpa
6 (fc')"0.5= 36 Mpa
0.60 fc'= 22 Mpa
0.40fc'= 15 Mpa
FUERZA CABLES -PERDIDAS TOTALES
(Ton)
# cable VG 7
1-21 238.917
1-31 235.186
1-41 235.114
1-51 235.144
1-1.21 262.677
VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC MIN MAX
CORTANTE MAX Vu (KN) -1010.88 1580.65
MOMENTO MAX My (Kn m) NA
PC-DW MIN MAX
CORTANTE MAX Vu (KN) -68.12 99.57
MOMENTO MAX My (Kn m) NA
21LL MIN MAX
CORTANTE MAX Vu (KN) -895.21 946.66
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

o080 ~(F+F,+F)

VG- EXTERIOR
TOP BOTTON
19.1 43.3
Ok Ok
TOP BOTTON
88.9 18.7
Ok Ok
TOP BOTTON
64.8 2.6
Ok Ok
PRE-ESFUERZO
2362.8
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
1.4
Ok
FLEXION
0.0
NA

@ CRTETOMAS

RF= M Concrete Tension
R

op V8B Fy+F)
F

Concrete Compression

04f; - %(Fd +F,+F,)

RF = Concrete Compression

K

Prestressing Steel Tension
F
1

. C=(1pe N\ DC ) =(ypy DI )L (yp)(P)
. (1 )(LL+1M)

RF
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10.1.3. Esfuerzos Viga en el Centro de Luz

PC-DC
TOP CENTER

IE1 Bridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
AR Area Object Show Table. N, mm, C
Select Display Component Load Case/Load Combo
Result Types. Stress PCOC
Resuks For Entire Bridge Section

CaseiCombo
Respanse Longitudinal Stress - Top Left (S11)

Stage2

Bridge Respense Plot

TomAs

F

A

AV-68 - Enlire Briage Section, Load Case. PC-DC

A

A

-8 Longitudinal Stress - Top Left (S11): Max =7935 Min
<

Mouse Fointer Location Snap Options.
Distance From Start of Bridge Object |[85714285 | Bridge Cut

-27095 6 [ show cut

[ show cut

Snap to Computed Response Points.
Response Before Current Location

Response After Current Location -2.7108 7

A

-4.7451 (N/mm2)

>

Save Named Set

Refresh

BOTTON CENTER

IE] ridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AV68 Area Object Show Table. N, mm, G

Select Display Component Load Case/Load Combo

Result Types Stress v CaseiCombo | PC-DC ~
Results For Entire: Bridge: Section ~
Response Longttudinal Stress - Bottom Center (S11)  +

1

Stage2 - 1

Bridge Response Piot

20.

N

AV-68 - Enfire Bridge Section, Load Case. PC-DC.

N

0
J A

20 Longitudinal Stress - Bottom Center (311). Max = 8.4013  Min = -16.4945 (N/mmz2)
< >
Mouse Pointer Location Snap Options.

Save Named Set

Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 44951 @ [ show cut
Response After Current Location 44082 v [ show cut

Refresh
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PS-1+PS-2

TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object

Bridge Mogel Type
VB8

Show Tabular Display of Current Piot

Units.
> Area Object Show Table. N, mm, © ~
Select Display Component Load Caseiload Combo
Result Types e i Case/Combo | PC-PS+PS2 ~
Results For Entire Bridge Section -
Response

Longitudinal Stress - Top Center (SH)

Bridge Response Plot
B

5

Stage2 - 1

/3

AV-68 - Enlire Bridge Seclion, Load Case. PC-P5+P52

A

v

Wouse Pointer Location

<

Distance From Start of Bridge Object

~ |[8s71.4286 Bridge Cut

A
Vv Y

v

Longitudinal Stress - Top Center (S11): Max = 36458 Min = -6.823% (N/mm2)

>
Snap Options

Save Named Set
Snap to Computed Response Points
Response Before Current Location 1.8291 6 [ show cut
Response After Current Location 1.7688 v [ show cut Refresh
Il Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Av68 - Area Object Show Table... N, mm, ¢ ~
Select Display Component Load Case/Load Combo
Result Types Siress ~ CaseiCombo | PC-PS+PS2 ~
Results For Entire Bridge Section ~
Response Longiudinal Stress - Bottom Center (S11)  ~ g =
Stage2 - 1
Bridge Response Plot
15 AV68 - Entire Bridge Section, Load Gase: PG-PS+PS2
' g
-15 Longitudinal Stress - Bottom Center (S11): Max = 12.4694  Min = -8.0069 (N/mmz2)
< >
Nouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  +|[11428.571 | Bridge Cut Snap to Computed Response Points
Response Before Current Location S 8 [ show cut
Response After Current Location -5.356 9 [ show Cut

Refresh
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TOP CENTER

IE] Eridge Object Response Display

Select Bridoe Object Bridge Model Type

0.8 LL

Show Tabular Display of Current Plot

@ SIS TOMAS

Units
Aves - [ Area Object | snowmepe.. | | Emernmese | [N, mm, ¢
‘Select Display Component Load Case/Load Combo Wutivalued Options
— 2 | e © tmstpaiin
Results For ‘Entre Bridge Section ~ ‘ Show Vehicle Location O Envelope Max
- ) Envelope Min
Response | Longtuginal Stress - Top Center (S11) ~| () &= - 1 E
Include Tendon Forces Show Selected Girder sectoncut (4] (b seoe (el
Bridge Response Piot
2 AV_68 - Enfire Bridge Seclion, Load Case: 0.80LL-CC-14 (Maxin]
o
25 Longitudinal Stress - Top Center (S11): Max = 2.2551 Min = -18867 (Nimm2)
< >
Mouse Pointer Location Snap Options
Distance From Start of Bridge Object  |[11426.571 | Bridge Cut [ snap to Computed Response Points
Ressansa Betors Gorent Locatan [958 [8 [] Shew cu T
Response After Current Location 06266 B [ show cut Distance Options
) Layout Line Girder Length
] Bridge Object Response Display X
Select Bridge Object Bridge Model Type ‘Show Tabular Display of Current Plot Unis
AV6E i [Area Object | snowTabie | | exponToexcel | [, mm ¢ ~
Select Display Component Load Case/Load Combo Multivalued Options
Result Types |31Iess v ‘ CaseiCombo  0.80LL-CC-14 ~ @ Envelope Max/Min
Resuts For | entre Briage Section v Show Vehicle Location O Envelope Max
O Envelope Win
Response | Lanotusnaiswess-TopCemer sty | L Enabes - E
Include Tendon Forces Show Selecled Girder sectonCut [ (] meee ) At
Bridge Response Plot
25 AV68 - Entire Briage Section, Load Gase: 0 80LL-GG-14 (Max/in)
0
25 Longitudinal Stress - Top Cenfer (511): Max = 22551 Min = -18867 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object  ~ |[85714286 | Bridge Cut [ Snap to Computed Response Points
Show Named Set
Response Before Current Location -1.5271 & [ shew cut

Response After Current Location

-1.5262 7 [] show cut

Distance Options

Layout Line Girder Length
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BOTTON CENTER

2] eridge Object Response Display

Select Bridge Object

V6B

Select Display Component

€

Units

0.8 LL

Bridge Model Type Show Tabular Display of Current Plot

Area Object Show Table. N, mm, C

Load Case/Load Combo Muttivalued Options.

Result Types Stress. ~ Case/Combo 0.80LL-CC-14 ~ @ Envelope MaxiMin
Results For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (S11) [ Enabied 7 -
sectoncut | 4 [
Bridge Response Piot
5 AV-62 - Enfire Bridge Section, Load Case: 0.80LL-CC-14 (Max/Min)
o
s Longitudinal Stress - Bottom Center (S11). Max = 35105 Min =-4.5581 (Nimm3)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  ~ |[8571.4285 Bridge Cut Snap to Computed Response Points
Response Before Current Lecation 25E 5 [ showr cut
Response After Current Location 28094 7 [ show cut Refresh
2 Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Piot Units
MBS P Area Object Show Table. N, mm, C ~
Select Display Component Load Case/load Combo Multivalued Options.
Result Types. Stress. v CaselCombo | 0.80LL-CC-14 o @ Envelope Max/Min
Results For Entire Bridge Section ~ Show Viehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (511)  ~ [ Enabled F -
Section Cut | B

Bridge Response Plot

5.

AV-68 - Enlire Bridge Section, Load Case: 0 80LL-CC-14 (Max/Min)

5
<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

Longitudinal Stress - Bottom Center (S11) Max = 35105 Min = -4 5581 (N/mm2)
>

Snap Options

Save Named Set
~ Bridge Cut Snap to Computed Response Points

13053 B [ Show cut

-1.306 9 [] show cut Refresh

UNIVERSIDAD

ANTO TOMAS
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 4.49
ELEMENTO o, (Mpa) -2.69 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o1 (Mpa) 1.87 0
ELEMENTO o, (Mpa) 0 -5.35
0,8LL TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0.62 2.81
ELEMENTO . (Mpa) -1.52 -1.3

UNIVERSIDAD

ANTO

Tomas
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10.1. Puente costado sur — Luz 2
10.1.1. Esfuerzos Viga en el Apoyo

PC-DC
TOP CENTER

IE] Bridge Object Response Display

X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units
AVET - /Area Object Show Table. N, mm, ¢ ~
Select Display Component Load Case/Load Combo
Result Types. Stress > Case/Combo PC-DC ~
Results For Entire Bridge Section ~
Respense Lengitudinal Stress - Top Center (S11) “ B -
Stage2 -1
Bridge Response Plot
8. A AV-68 - Entire Bridge Section, Load Case: PC-DC
-8 Longitudinal Stress - Top Center (S11). Max = 7.9265 Min = -4.7472 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Sawve Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 7.0775 2 [ Show cut
Response After Current Location 7.9214 33 [ show cut Refresh
] Bridge Object Response Display X
Select Bridgs Object Bridge Model Type Show Tabular Display of Current Piot Units.
AVE8 = /Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types Stress. hd Case/Compo | PC-DC ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Bottom Center (S1) 1 -
Stage2 -1

Bridge Response Plot
20.

AV-68 - Entire Bridge Seclion, Load Case. PC-DC

SIS NN NN

0
d Y
20 Longitudinal Stress - Bottom Center (S11)° Max = 8.4013  Min = -16.4345 {Nimm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points

Response At Current Location -14.7057 2 [ show Cut

Refresh
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TOP CENTER

[E] Bridge Object Response Display

Select Bridge Object Bridge Model Type
ANV-68 - Area Object
Select Display Component
Result Types Stress. >
Resulls For Entire Bridge Section -
Response

Longtudinal Stress - Top Center (S11)

Bridge Response Plot

. TR

PS-1+PS-2

Show Tabular Display of Current Plot

Unts
Show Table.

N, mm, € -
Load Case/Load Combo

Case/Combo  PC-PS+PS2

n =

Stage2 - 1

VA ‘

AV-68 - Entire Bridge Section, Load Case PC-PS+PS2

A

Y

Mouse Pointer Location

\
VoY

Distance From Start of Bridge Object

<

\ i
VY

Longitudinal Stress - Top Center (S11) Max = 3.6458 Min = -6.6238 (Nimm2)

>
Snap Options
Save Named Set
“ Bridge Cut Snap o Computed Response Points
Response Before Current Location ] 2 [ show cut
Response After Current Location -8.5978 55 [ Show cut Refresh
IE] 8ridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVEE - Area Object Show Table. N, mm, ¢ v
Select Display Component Load CaseiLoad Combo
Result Types Stress. ~ Case/Combo | PC-PS+PS2 ~
Results For Entire Bridge Section -
Response Longiudinal Stress - Bottom Center (S11)  + 1 o
Stage2 - 1
Bridge Response Plot
1s. AV-68 - Entire Bridge Section, Load Gase: PC-P5+P52
0
-15
<

Mouse Pointer Location

Distance From Start of Bridge Object

~ |[46500. Bridge Cut
Response Before Current Location 103597 32 O show Cut
Response After Current Location 9.9748 ESS [ Show cut

Longitudinal Stress - Bottom Cenfer (S11): Max = 12.4694 Min = -8.0069 (N/mm2)

>
Snap Options

Save Named Set
Snap to Computed Response Points.

Refresh
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TOP CENTER

=] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AVES > Area Object

Select Display Component

Result Types Stress.
Results For Entire Bridge Section
Response Longttudinal Stress - Top Center (S11)

Bridge Response Plot

2LL

Show Tabular Display of Current Piot

Show Table.

Load Case/Load Combo
Case/Combo | 2x 0.8LL-CC-14 ~

Show Vehicle Location

€ siivTowss

Units.

N, mm, C ~

Muliivalued Options
® Envelope Max/Min
O Envelope Max

() Envelope

[] Enabled

sectoncut |4 B

3

AV68 - Entire Bridge Section, Load Case: 2% 0 BLL-CG-14 (Max/in)

<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location 22813

Response After Current Location TR

TOP CENTER

I Bridge Object Response Display

Select Bridge Object Bridge Model Type

V68 > Area Object

Select Display Component

Resutt Types Stress
Resutts For Entire Bridge Section
Response Longttudinal Stress - Top Center (511}

Bridge Response Plot

32
33

Longitudinal Stress - Top Center (S11): Max = 25544 Min = -18743 (N/mm?2)
>

Snap Options.

Save Named Set
Snap to Computed Response Points

[ show cut
[] show Cut Refresh
Shows Tabular Display of Current Plot Units
Shows Table.

N, mm, € v
Load Case/Load Combo Muttivalued Options.

Case/Combo |2 0.8LL-CC-14 ~ ® Envelope Max/Hin
O Envelope Max

O Envelope Win

Show Vehicle Location
[] Enabled

Section cut | | [

3

V68 - Entire Bridge Section, Load Gase: 2 X 0.8LL-CC-14 (Max/Min)

-3

<

Mouse Fointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

-0.4285 B

03841 2

Longitudinal Stress - Top Center (S11): Max = 25544 Min = -18743 (N/mm2)
>

Snap Options.

Save Named Set
Snap to Computed Response Points

O Show Cut
[ show Cut

Refresh

Done
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BOTTON CENTER

IE] Bridge Object Response Display

2LL

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
A6 - Area Object Show Table. N, mm, C ~
Select Display Component Load CaseiLoad Combo Multivalued Options:
Result Types. Stress. Case/Combo 2x0.8LL-CC-14 o ® Envelope Max/Min
Resutts For Entire Bridge Section Show Vehicle Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Bottom Center (S11) [ Eneblea 1 —
Section cut |14 [
Bridge Response Plot
6. AV-68 - Entire Bridge Section, Load Case: 2 x 0.8LL-CC-14 (Max/Min)
0
6. Longitudinal Stress - Bottom Center (S11): Max = 3.4694  Min = -5.043 (N/mm2)
< >
Mouse Pointer Lecation Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap o Computed Response Points
Response Before Current Location 0.3794 32 [ show cut
Response Afier Current Location 07774 S L] Show cut Refresn
=] Bridge Object Respanse Display x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
VBB P Area Object Show Table. N, mm, C ~
Select Display Component Load CasefLoad Combo Multivalued Options.
Result Types Stress ~ Case/Combo |2 x 0.8LL-CC-14 @ @ Envelope Max/Min
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (1) [] Enabled 3 -
sectoncut | 4| B

Bridge Response Plot

6

AV-68 - Entire Bridge Section, Load Gase: 2 X 0.8LL-CC-14 (MaxiMin)

6
<
Mouse Fointer Location

Distance From Start of Bridge Object
Response Before Current Location -4.3702 2

Response After Current Location -5.0409 3

[ Show Cut
[] show cut

Longitudinal Stress - Bottom Center (S11): Max = 3.4694  Min = -5.043 (N/mm2)

Snap Options.
Snap to Computed Response Points

>

Save Named Set

Refresn
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10.1.2. Cortante Viga en el Apoyo
PC-DC

MAX

IE] Bridge Object Response Display X

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
A58 ~ Area Object Show Table. Export To Excel. KN, m, C v

Select Display Compenent Load CasefLoad Combo
Result Types Force & Case/Combo | PC-OC ~

Results For Left Exterior Girder ~

Response Shear Vertical (V2) ~ e |t =

[] ncude Tendon Forces [] Show Selected Girder

Stage2 -1
Bridge Response Plot
2500, A58 - Left Exterior Girder, Load Case: PC-DC

-2500 Shear Vertical (V2] Max = 21198142 Min = 2119165 (KN)
< >

House Fointer Location Snap Options
Distance From Start of Bridge Object - [45.75 Bridge Cut Snap to Computed Response Points
Response At Current Location 1835.167 [ show cut —

Distance Options Refresh

@ Layout Line O Girder Length

Save Named Set

MIN

] Bridge Object Response Display x
Select Bridge Object Bridge Model Type Show Tabular Displiay of Current Plot Units.
AVES = Area Object Show Table. Export To Excel KN, m, C ~
Select Display Component Load Case/Load Combo alue
Result Types Force i Cass/Combo | PC-DC ~ E
Results For Left Exterior Girder -
Response Shear Vertical (¥2) v 1 o
[] include Tendon Forces. [] Show Selected Girder

Label |stage2

Bridge Respense Plot
2500. V268 - Left Exterior Girder, Load Case, PC-DC

AAAAAANS
Yy

-2500 Shear Vertical (V2) Max=2119.8142 Min= 2119165 (KN)
< >

Wouse Pointer Location Snap Options

Distance From Start of Bridge Object | [20.75 Bridge Cut
Response At Current Location -1668.599

Save Named Set

Snap to Computed Response Points

Show Cut

Distance Options Refrash

@ Layout Line () Girder Length

UNIVERSIDAD

ANTO TOMAS
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MAX

PC-DW

TomAs

.MW%

5] Bridge Object Response Display %
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVES = Area Object Show Table. Export To Excel. KN, m, C ~
Select Display Component Load CaseiLoad Combo a
Result Types. Force R Case/Combo | DW2-CARPETA2 v Envelope
Resuts For Left Exterior Girder v ERrD
Response Shear Vertical (W2} ~ 1 [
[ Include Tenden Forces [ show Selected Girder
Bridge Respons Plot
150 V68 - Left Exlerior Girder, Load Case: DW2-CARPETAZ
>
0
-150 Shear Vertical (V2): Max = 1325716 Min =-132.5311 (KN}
< >
House Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object v |[45.75. Bridge Cut Snap to Computed Response Points
Response At Current Location 168512 [] show cut -
Distance Options. Refresh
@® Layout Line O Girder Length
IE] eridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AVER - Area Object Show Table, Export To Excel... KN, m, -
Select Display Component Load Case/Load Combo al
Result Types Force ~ Case/Combo DW2-CARPETAZ - Ei
Results For Left Exterior Girder ~ En
Response Shear Vertical (V2) - - -

[ include Tendon Forces

m}

Bridge Response Plot

Show Selected Girder

150.

AV68 - Lefl Exterior Girder, Load Case: DW2-CARPETA2

A A AN S A

150
<

Mouse Pointer Location

Distance From Start of Bridge Object

Response At Current Location

TRV

Shear Vertical (V2] Max = 1325716 Min = -1325311 (KN)

Snap Options.

Snap to Computed Response Poinls,

~|[2075 Bridge Cut
1052321 [ show cut

Distance Options

®) Layout Line () Girder Length

>

Save Named Set

Refresh
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MAX

IE] Bridge Object Response Display

2LL

@ SIS TOMAS

x

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units

AV-68 - [Area Obiect | showTabk.. | | ExportTobxcel. | [k.m ¢ ~
Select Display Component Load Case/load Combo Muttivalued Options.

sy vnes) ‘F"‘E V‘ Case/Combo | 2x 0.8LL-CC-14 ~ (®) Envelope Max/Min

Results For | Lett exterior Girger ~| Show Vehicle Location O Enveiope Max

- () Envelope Min
Response | shear Vertical (v2) | [ Enabled O sten 3 E
[ include Tendon Forces [] Show Selected Girder Sectoncut [ (B Berore B
Bridge Response Plot
1200.

V68 - Leh Exterior Girder, Load Case: 2 % 0.8LL-CC-14 (Max/Min)

-1200

<

Mouse Pointer Location

Shear Vertical (V2): Max = 1133.0802  Min = -1132.817 (KN)

>

‘Snap Options
,
Distance From Start of Bridge Object  ~ [45.75 | Bridge cut [ Snap to Computed Response Points
e T srowranesse |
Response At Current Location 1084.924 2] Show Cut
Distance Options
@ LayoutLine O Girder Length
2] Bridge Object Response Display b3
‘Select Bridge Object Bridge Model Type ‘Show Tabular Display of Current Plot Units
AVEE - | Area Object | Show Table || ExportToExcal . | | KN, m, C
‘Select Display Component Load Case/Load Combo Muivalued Options.
Result Types ‘FD'W V‘ Case/Combo | 2x0.8LL-CC-14 ~ @ Envelope Max/Min
Resutts For ‘ Left Exterior Girder ~ ‘ ‘Show Vehicle Location O Envelope Max
Response | shear vertical (v2)

[ Include Tenden Forces: [ show Selected Girder

Bridge Response Flot
1200

[] Enablea Display Table.

SectionCut  [[] [Bl () Before () After

O Envelope Min

O step i E

V68 - Left Exterior

rder, Load Case: 2 x 0.8LL-CC-14 (Max/Min)

-1200.

<

Mouse Pointer Location

Distance From Start of Bridge Object

~|[eos

Response At Current Location

| Bridge cut

9618115 16 [] show cut

Shear Vertical (V2) Max = 1133.0802  Mi

Snap Options.

[ Snap to Computed Response Poi

Distance Options

@ Layout Line O Girder Length

132817 (KN)

§
|
a .

¢
|
g

z
il
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 2

SECCION TRANSVERSAL VIGA

bw (mm)= 1800 mm
hiotal (MM)= 1400 mm
d's (mm)= 50 mm
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS
6.A.4.2.3-1 D= 1
6.A4.2.4-1 0= 1
O= 1

CALCULO RESISTENCIA A CORTE SECCION VIGA

Ve= 2420.3 Kn

Av= © 568.0Kn

sep= 200.0Kn

Vs= 1610.3 kn
PV = 4030.6 Kn
PV o= 21870.0 Kn
PV,= 4975.6 Kn

VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)

UNIVERSIDAD

ANTO

CARACTERISTICAS CABLES PRE-ESFUERZO

fy=‘
“
fy=
AS Toron=

CARACTERISTICAS CONCRETO

fe'=

6 (fc')10.5=
0.60 fc'=
0.40 fc'=

FUERZA CABLES -PERDIDAS

420 Mpa
1640 Mpa
560 mm?

36 Mpa
36 Mpa
22 Mpa
14 Mpa

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 7.92 0
ELEMENTO 6. (Mpa) 0 -14.71
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 10.35
ELEMENTO o (Mpa) -6.82 0
0,8 LL TOP BOTTON
ESFUERZOS EN or(Mpa) 2.55 0.77
ELEMENTO . (Mpa) -0.42 -5.04

TOTALES (Ton)
# cable VG 1
I-3I 215.41
I-4| 215.288
-6l 230.634
1-71 228.414
1-1.21 240.528
VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC+DW MIN MAX
CORTANTE MAX Vu (KN) -1668.59 1835.16
MOMENTO MAX My (Kn m) NA
PC-DW MIN MAX
CORTANTE MAX Vu (KN) -105.23 116.85
MOMENTO MAX My (Kn m) NA
2LL MIN MAX
CORTANTE MAX Vu (KN) -961.81 1064.92
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

Mlp&ﬁ4ﬁ+ﬂ+ﬁ)

VG- EXTERIOR
TOP BOTTON
11.0 33.3
Ok Ok
TOP BOTTON
35.2 18.7
Ok Ok
TOP BOTTON
26.2 1.4
Ok Ok
PRE-ESFUERZO
1690.4
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
1.1
Ok
FLEXION
0.0
NA

£33 SANTOToMAS

6f -(Fs+F,+F)

RF=—"¢ “4° 7 "< Concrete Tension
K
1

06f -(F,+F, +F,) .
RF= Miﬁ Concrete Compression
3

04f)-~(F;+F, +F)

RF = Concrete Compression

K

Prestressing Steel Tension
F
1

_C=(ypc )JIDC)=(ypw (D) £(715)(P)
i (1 )(LL+IM)

RF
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10.1.3. Esfuerzos Viga en el Centro de Luz

PC-DC
TOP CENTER

IE] Bridge Object Response Display

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
HVEE “ Area Object Show Table. N, mm, C ~
Select Display Component Lead Case/Lead Combo
Result Types Stress hd CaseiCombo PCDC ~
Results For Entire Bridge Section ~
Response Longitudinal Stress - Top Center (311) “ A ]
Stage2 - 1
Bridge Response Piot
8. AV-68 - Entire Bridge Section, Load Case: PC-DC
1 A A A\ A A A r
-8 Lengitudinal Stress - Top Center (S11). Max = 7.8265 Min = -4.7472 (N/mm2)
< >
Mouse Pointer Lecation Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location el = [ show cut
Response After Current Location -25188 = [ show cut Refresn
=] Bridge Object Response Display %
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot unts
VB v Area Object Show Table: N, mm, ¢ ~
Select Display Component Load Case/Load Combo
Result Types Stress 4 Case/Combo | PC-DC ~
Results For Entire Bridge Section -
Response Longtudinal Stress - Bottom Center (S11)  ~ 1 =]
Stage2- 1
Bridge Response Plot
20 AV68 - Entire Bridge Section. Load Case PC-DC

AN NN NN

20
<

Lengitudinal Stress - Bottom Center (511 Max = 8.4013  Min = -16.4945 (N/mm2)
>

House Pointer Location

Distance From Start of Bridge Object || 31777.78 Bridge Cut

Response Before Current Location 612688 22 [] Show Cut

Snap Options
Save Named Set

Snap to Computed Response Points,

Response After Current Location 6.1175 23 [ show cut Refresh
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TOP CENTER

[Z] Bridge Object Response Display

Select Bridge Object

Bridge Model Type
A58

~ Area Object

Select Display Component

Result Types Stress
Results For Entire Bridge Section
Response

Longitudinal Stress - Top Center (S11)

Bridge Response Plot

PS-1+PS-2

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

Case/Combo | PC-PS-PS2

€ siivTowss

N, mm, ¢

Units.

- =

Stage2- 1

VA

A

A\V-68 - Enlire Bridge Section, Load Gase: PC-PS+P52

v

Mouse Pointer Location

0
E
<

Distance From Start of Bridge Object

VoV Y

v

Longitudinal Stress - Top Center (S11): Max = 3.6458  Min

6.8239 (N/mm2}

>
Snap Options

Save Named Set
v |[p17778 Bridge Cut Snap to Computed Response Points.
Response Before Current Location 3.3688 2 [ Show Cut
Response After Current Location 3.3239 = [ show cut

BOTTON CENTER

2] Bridge Object Respanse Display

Refresh

Select Bridge Object

x
Bridge Model Type Shows Tabular Display of Current Piot Units
V68 w Area Object Show Table. N, mm, € -
Select Display Component Load CaseiLoad Combo
Resutt Types Stress 4 Case/Combo | PC-P5+PS2 ~
Resutts For Entire Bridge Section -
Response Longiudinal Stress - Bottom Center (S11) 7 =
Stage2-1
Bridge Response Plot
1s. AV-68 - Enlire Bridge Section, Load Case. PC-PS+PS2
N
=15 Longitudinal Stress - Bottom Center (S11): Max = 12.4694 Min = -8.0069 (N/mm2)
< >
louse Fointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | [31777.78 Bridge Cut Snap to Computed Response Points
Response Before Current Location 76328 2 O show Cut
Response After Current Location -7.4899 23 [] show Cut

Refresh
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TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type

A68 ~ Area Object

Select Display Compenent

Show Tabular Display of Current Piot

€ siivTowss

LL

untts

Show Table... N, mm, C -

Load CasefLoad Combo

Result Types. Stress
Results For Entire Bridge Section

Response Longitudinal Stress - Top Center (S11)

sectioncut | 4| [p

Bridge Response Plot
25

Case/Combo
Show Vehicle Location

[] Enabled

Muttivalued Options
0.80LL-CC-14 ~ @ Envelope Max/Min
() Envelope Max

Q) Envelope Min

AV-68 - Entire Bridge Section, Load Case. 0 80LL-CC-14 (Max/Min)

25

<

Mouse Pointer Location
Distance From Start of Bridge Object  ~ |[34722.22 Bridge Cut

Response Before Current Location 03326 24

Response After Current Location 0.3326 25

TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AV6E - Area Object

Select Display Compenent

Show Tabular Display of Current Plot

Longitudinal Stress - Top Center (S11). Max = 2.2551 Min = -1.8867 (N/mm2)

>
Snap Options

Save Named Set
Snap to Computed Response Points

[] show cut

[ show cut

Refresh

Units

Show Table

N, mm, C

Load Case/Load Combo

Mutiivalued Options
Resutt Types Stress, v Case/Combe 0.80LL-CC-14 - (®) Envelope MaxiMin
Results For Entire Bridge Section - Show Vehicle Location O envelope wax
O Envelope Win
Response Longttudinal Stress - Top Center (S11) - [ Enables q -
SectionCut | 4 [
Bridge Response Plot
25 AV-68 - Enlire Bridge Seclion, Load Case. 0.80LL-CC-14 (Max/Min)
0
25

<

Mouse Pointer Location

Distance From Start of Bridge Object

~|[3177778 Bridge Cut

Response Before Current Location -1.8269 2

[ Show Cut

Response After Current Location [ show Cut

16285 E=)

Lengitudinal Stress - Top Center (S11): Max = 22551 Min =-1.8867 (N/mm2}

>
Snap Options
Save Named Set

Snap to Computed Response Foints

Refresh

Done.
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LL

BOTTON CENTER

=] Bridge Object Response Display

*
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Aves > Area Object Shows Table N, mm, C ~
Select Display Component Load Case/Load Combo Multivalued Options
Result Types Stress. > CasefCombo | 0.B0LL-CC-14 ~ @ Envelope Maxilin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (S11)  ~ () e q =
sectoncut | 4 [p
Bridge Response Plot
5 V.68 - Entire Bridoe Section, Load Gase. 0 80LL-CC-14 (Max/in)
0
5 Lengitudinal Stress - Bottom Center {S11): Max = 3.5105  Min = -4.5581 (M/mmz2)
< >
Mouse Pointer Location Snap Optiens,
Save Hamed Set
Distance From Start of Bridge Object v |[31777.78 Bridge Cut Snap to Computed Response Points
Response Before Current L ocation 3.0835 22 [ Show Cut
Response After Current Location 3.0789 = [ show cut Refresh
2] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Shew Tabular Display of Current Plot Units
V-8R ~ Area Object Show Table. N, mm, ¢ ~
Select Display Compenent Load Case/Load Combo Mutiivalued Options
Result Types Stress. > Case/Combo 0.80LL-CC-14 v @ Envelope Max/Min
Results For Entire Bridge Section v Show Vehicle Location O Envelope Max
(O Envelope Min
Response Longiudinal Stress - Bottom Center (511} ~ [ Enabled i -
Section Cut »

Bridge Response Piot

5 V68 - Enlire Bridge Seclion, Laad Gase: 0 80LL-CG-14 (Max/Min)
0

5 Longitudinal Stress - Bottom Center (S11). Max = 3.5105  Min = -4.5581 (Nimm2)
< >
Nouse Fointer Location Snap Options.

Save Named Set

Distance From Start of Bridge Object | [1777.78 Bridge Cut Snap to Computed Response Points

Response Before Current Location -0.8125 22 [ Show Cut

Response After Current Location -08132 n [ show Cut

Refresh

Done
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS (0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 0 6.12
ELEMENTO o, (Mpa) -3.52 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN or (Mpa) 3.36 0
ELEMENTO c. (Mpa) 0 -7.63
0,8LL TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0.33 3.07
ELEMENTO 6. (Mpa) -1.63 -0.81

UNIVERSIDAD

ANTO

Tomas
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10.2.
10.2.1. Esfuerzos Viga en el Apoyo

TOP CENTER

2] Bridge Object Response Display

Select Bridge Object Bridge Model Type
AVB8 - Area Object

Select Display Component
Result Types. Stress.

Results For Entire Bridge Section

Response Longtudinal Stress - Top Center (S11)

Bridge Response Plot

Puente costado sur —Luz 3

PC-DC

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

Case/Combo | PC-DC

€ siivTowss

Units.

N, mm, C

B

Stage2 - 1

A

/AV/-68 - Entire Bridge Section, Load Case. PC-DC

A

7

E]
<

Mouse Pointer Location

Distance From Start of Bridge Object

Y

\/

Longitudinal Stress - Top Center (S11): Max = 7.9265 Min = -4 7472 (N/mm2)

Snap Options

Response Before Current Location 7.0775 2 L] Show Cut
Response Afier Current Location 79214 33 [ show cut

BOTTON CENTER

=] Bridge Object Response Display

Select Bridge Object Bridge Model Type
AV-68 - Area Object
Select Display Component

Result Types Stress

Results For Entire Bridge Section

Response

Longitudinal Stress - Bottom Center (S11)

Bridge Response Plot
20.

Show Tabular Display of Current Plot

Show Table...

Load Case/Load Combo

CaseiCombo  PC-DC

Snap to Computed Response Points.

>

Save Named Set

Refresh

Units.

N, mm, C

- -

Stage2 - 1

A\

i

AV-58 - Entire Bridge Section, Load Case: PC-DC.

NN

20
<
House Pointer Location

Distance From Start of Bridge Object

Response Before Current Location -14.7057 £

Response After Current Location -16.4884 3

Longitudinal Stress - Bottom Center (S11) Max = 8.4013  Min =-16.4945 (N/mm2)

Snap Optiens.

[] Show Cut
[] Show Cut

Snap to Computed Response Points

>

Save Named Set

Refresh
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TOP CENTER

[E] Bridge Object Response Display

Select Bridge: Object Bridge Mode! Type:

V68 - Area Object

Select Display Component
Result Types Stress.
Results For Entire Bridge Section

Response Longitudinal Stress - Top Center (S11)

Bridge Response Flot
8

€ siivTowss

Units

PS-1+PS-2

Show Tabular Display of Current Plot

Show Table, N, mm, C

Load Case/Load Combo

Case/Combo | PC-PS+PS2

n =

Stage2 -1

VAN

AV_68 - Entire Bridge Section, Load Case. PC-PS+P52

AP

<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location -6.8233 a2

Response After Current Location 65978 33

BOTTON CENTER

] Bridge Object Response Display

Select Bridge Object Bridge Model Type

VBB & Area Object
Select Display Component

Result Types Stress

Resutts For Entire Bridge Section

Response Longitudinal Stress - Bottom Center (S11)

o~
VY VY

v

Longitudinal Stress - Top Center (S11): Max = 3.6458 M

6.8239 (N/mm2)
>
Snap Options

Save Hamed Set
Snap to Computed Response Points

[ Show tut

[ show cut Refresh

Shows Tabular Display of Current Plot Units.

Show Table. N, mm, C ~
Load Case/Load Combo

Case/Combo | PC-PS=PS2

1

Stage2- 1
Bridge Response Flot
15, AV-68 - Enire Bridge Section, Load Case. PC-PS+PSZ
0
15 Longituinal Stress - Bottom Center (511). Max = 12.4694 Min = -8.0089 (N/mm2}
< >
Mouse Pointer Lacation Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 10.3597 32 [ show Cut
Response After Current Location 89748 3 [ show cut

Refresh

Done
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2LL
TOP CENTER

=1 Eridge Object Response Display x

Select Bridge Object Bridge Model Type: Show Tabular Display of Current Piot Units

V58 < Ares Object Show Table, N, mm, C -
Select Display Component Load CaseiLoad Combo Mutiivalued Options

Result Types. Sz i Case/Combo | 2x 0.8LL-CC-14 ~ @ Envelope Max/Min

Results For Entire Bridoe Section - Show Wenicle Location O envelope Wax

(O Envelope Min
Response Longitudinal Stress - Top Center (511} - [ Enabled -

sectioncut | [B

Bridge Response Plot

3 AV-68 - Entire Bridge Section, Load Case. 2 0.8LL-CC-14 (Max/Min)

Longitudinal Stress - Top Genler (S11): Max = 25544  Min = -1 8743 (N/mm2)

B >
Mouse Pointer Location Snap Options.
Save Named Set
Distancs From Start of Bridge Object Bridoe Cut Snap to Computed Response Points
Response Before Current Location 22813 32 [ show Cut
Response After Current Location 28528 3 [ show cut

Refresh

TOP CENTER

IE] Bridge Object Respense Display *
Select Bridge Object Bridge Model Type Shows Tabular Display of Current Piot Units
A8 o Area Object Show Table.. N, mm, © o
Select Display Component Load CasefLoad Combo Muttivalued Options
Resutt Types. Stress ~ CaseiCombo |2 x 0.8LL-CCA14 w @ Envelope Max/Min
Results For Entire Bridge Section - Shows Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enabiea -

sectoncut | 4 b

Bridge Response Piot

3 AV-68 - Entire Bridge Section, Load Case: 2 x 0.8LL-CC-14 (Max/Min)

Longitudinal Stress - Tap Center (S11): Max = 25544 Min = 16743 (N/mm2)

< >
Mouse Fointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location -0.3441 2 [ show cut
Response After Current Location -0.4265 EE] [ show Cut Refresh
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BOTTON CENTER

2LL

€ siivTowss

=1 Bridge Object Response Display x
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units
ANES = Area Object Show Table. N, mm, € ~
Select Display Component Load Caseiload Combo Multivalued Options
Result Types, Stress v Case/Combo |2 x 0.8LL-CC14 @ Envelope Max/Min
Results For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envebope Min
Response Longitudinal Stress - Bottom Center (S11) [ Enabled -
Sectoncut | 4 B
Bridge Response Plot
5 A58 - Entire Bridge Section, Load Case: 2 x 08LL-CC-14 (axiMin)
0
% Longitudinal Stress - Botlom Center (S11). Max = 3.4694 Min = -5 043 (Nimm2)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Objsct  ~ Bridge Cut Snap to Computed Response Points.
Response Before Current Location TETET e [ show cut
Response After Current Location 0.7774 = [ show cut Refresh
5] Bridge Object Response Display g
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
avEs P Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo Multivalued Options.
Result Types Stress ~ Case/Combo |2 x D.8LL-CC-14 @ Envelope MaxiMin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (1) ~ [ Enabled q -

SectonCut | 4 [}

Bridge Response Plot
& AV-68 - Entire Bridge Section, Load Case. 2x 0.8LL-CC-14 (Max/Min}
0
- Longitudinal Stress - Bottom Center (S11): Max = 3.4694  Min = -5.043 (N/mm2)
< >

Mouse Pointer Location
Distance From Start of Bridge Object

Response Before Current Location

Response After Current Location

Snap Options.

-4.3702 32 D Show Cut

-5.0409 33 [] show cut

Save Named Set

Snap to Computed Response Points

Refresh

Done
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10.2.2. Cortante Viga en el Apoyo
PC-DC

€ siivTowss

[] Bridge Object Response Display x

Select Bridge Object Bridge Model Type. Show Tabular Display of Current Piot Units
e O [Reeome Show Tabe B Kt m, © =

Select Display Component Load Case/Load Combo

Result Types Foree. it Case/Combo | PC-DC v

Results For Left Exterior Girder ~

Response Shear Vertical (V2) - . q =

[] Include Tenden Forces [] Show Selected Girder

Stage2 - 1

Bridge Response Flot

2500, AV68 - Lefl Exterior Girder, Load Case: PC-DC

-2500 Shear Vertical (V2): Max = 2119.8142  Min = -2119.165 (KN)
< >

Mouse Pointer Location Snap Options

Distance From Start of Bridge Object || 75.65 Bridge Cut Snap to Computed Response Points.
Response At Current Location 1964.7217 ] Show Cut -

Distance Options Refresh

@ Layout Line (O Girder Length

Save Named Set

MIN

[E] Eridge Object Response Display X

Select Bridge Object Bridge Model Type Shows Tabular Display of Current Plot Units.
Av68 > Area Object Show Table. Export To Excel KN, m, ¢ v

Select Display Component Load CaselLoad Combo alue
Result Types Force i Case/Combo | PC-DC ~

Results For Left Exterior Girder ~

Response Shear Vertical (V2) -

[] Include Tendon Forces [] Show Selected Girder Stage2 - 1

Bridge Response Plot

2500, V58 - LeR Exterior Girder, Load Gase: PC-DC

Shear Vertical (V2) Max =2119.8142  Min = 2118.165 (KN)
>

Mouse Pointer Location Snap Options.

Distance From Start of Bridge Object |[47.25. Briage Cut
Response At Current Location S [ show cut

Save Named Set

Snap to Computed Response Points

Distance Options Refresh

@ Layout Line O irder Length
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PC-DW
MAX

2] Bridge Object Response Display

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
AVES - ’W Shows Table. Export To Excel. KN, m, C “
Select Display Component Load CasefLoad Combo s
Resutt Types Force v Case/Combo | DW2-CARPETA2 - e May
Results For Left Exterior Girder v e May
Response Shear Vertical (V2) - ) B =
[ include Tendon Forces [ Show Selected Girder
Bridge Response Plot
150 AV - LeN Exlerior Girder, Luad Case: DW2-CARPETAZ
0
150 Shear Vertical {V2) Max = 1325716 Min =-1325311 (KN}
< >
Mouse Pointer Location Snap Options
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points Save famed St
Response At Current Location 1258134 ] Show Cut
Distance Options. Refresh
® Layout Line O @irder Length
MIN
5] eridge Object Response Display x

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
A5 > Area Object Show Table Export To Excel

Select Display Component Load Case/Load Combo

Result Types. Force i Case/Combo DW2-CARPETAZ ~

Resutts For Left Exterior Girder -

Response Shear Vertical (V2) i 1 =
[ Include Tendon Forces [ Show Selected Girder

Bridge Response Plot
150

Shear Vertical (V2) Max=1325716 Min=-1325311 (KN)
>

irder, Load Case: DV/2 CARPETA2

-150
<

Wouse Pointer Location

Distance From Start of Bridge Object  + |[47.25 Bridge Cut
Response At Current Location -127.3444 [] Show Cut

Snap Options

Save Named Set

Snap to Computed Response Foints.

Distance Options Refresh

@ Layout Line O Girder Lenath
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21 Bridge Object Response Display

2LL

@ SIS TOMAS

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
AVEE = [Area Object | show Table | | BootTobxesl | \m me -
Select Display Component Load CaseiLoad Combo Wultivalued Options
s [ ~J R ® tnee
Resutts For | Let Exterior Girser ~| Show Vehicle Location O Envelope Max
- O Envelope Min
e [ 0 Dt o
[ Include Tendon Forces [] Show Selected Girder sectoncut ] [B] () Before ) arer
Bridge Response Plot
1200 AV58 - Left Exterior Girder, Load Case. 2% 8.6LL-CC-14 (Max/Min}
0
1200 Shear Vertical (v2): Max = 1133 Min = -1132.817 (KN}
< >
Mouse Pointer Location Snap Options.
Distance From Start of Bridge Obiject  +|[75.65 | Bridge cut [A Snap to Computed Response Points
Show Named Set
Response At Current Location 105163 ] Show Cut
Distance Options
(@) Layout Line (O Girder Length
L= Bridge Object Response Display X
Select Bridge Object Bridge Model Type ‘Shows Tabular Display of Current Plot unts
AVBS - | Area Obiect | Show Table. | | ExportToExcel.. | [k, mc ~
Select Dispiay Component Load CasefLoad Combo Nultivalued Options
= B | [ © neope ot
Results For [ Left Exterior Girder | Show Wehicle Location O Envelope Max
O Envelope Min
Response | shear vertcal (v2) [ Enabled

[ Include Tendon Forces [ show Selected Girder

Bridge Respense Plot
1200

Sectioncut 1] [B] O Before O After

]|

AV68 - LeN Exterior Girder, Load Gase: 2 % 0.8LL-CC-14 (Max/Min)

-1200

<

Mouse Pointer Location

Distance From Start of Bridge Object @ |[47.317

Response At Current Location

| Bridge cut

S1099.426 |3+ L1 Show Cut

Shear Vertical (V2) Max = 1133

Snap Options.

[] Snap to Computed Response Points.

Distance Options.
@® Layout Line

O Girder Length

2 Min =-1132.817 (KN)

v
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 3

SECCION TRANSVERSAL VIGA

bw (mm)= 1800 mm
htotal (MM)= 1400 mm
d's (mm)= 50 mm
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS
6.A.4.2.3-1 o= 1
6.A.4.2.4-1 D= 1
o= 1

CALCULO RESISTENCIA A CORTE SECCION VIGA

Ve= 2440.4 Kn
Av=  568.0Kn
sep= | 200.0Kn
Vs= 1610.3 Kn

Vo= 4050.6 Kn

Vo= 22234.5Kn
V.= 4995.6 Kn

VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)

UNIVERSIDAD

ANTO

CARACTERISTICAS CABLES PRE-ESFUERZO

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 7.92 0
ELEMENTO S, (Mpa) 0 -16.48
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN oy (Mpa) 0 10.35
ELEMENTO o, (Mpa) -6.82 0
2LL TOP BOTTON
ESFUERZOS EN or (Mpa) 2.55 0.77
ELEMENTO o, (Mpa) -0.42 -5.04

fy= 420 Mpa
fy= 1640 Mpa
AS oon=. 560 mm?
CARACTERISTICAS CONCRETO
fc'= 36.60 Mpa
6 (fc')10.5= 36 Mpa
0.60 fc'= 22 Mpa
0.40 fc'= 15 Mpa
FUERZA CABLES -PERDIDAS
TOTALES (Ton)
# cable VG N7
11-8I 228.66
11-91 235.414
1-61 205.476
1-71 203.979
1-1.21 204.7
VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC MIN MAX
CORTANTE MAX Vu (KN) -2007.45 1957.67
MOMENTO MAX My (Kn m) NA
PC-DW MIN MAX
CORTANTE MAX Vu (KN) -126.90 125.60
MOMENTO MAX My (Kn m) NA
2LL MIN MAX
CORTANTE MAX Vu (KN) -1084.20 1051.63
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

VG- EXTERIOR
TOP BOTTON
11.1 33.7
Ok Ok
TOP BOTTON
36.0 18.7
Ok Ok
TOP BOTTON
26.7 1.3
Ok Ok
PRE-ESFUERZO
1690.4
Ok

REVISION INDICE DE ESTADO DE FUERZAS

CORTANTE

1

OK

FLEXION

0.0

NA

£33 SANTOToMAS

= M Conerete Tension
A

06f-(F;+F,+F) .
RF= L Concrete Compression
A

.1
04f -5 (Fy+Fp+F) ‘
RF=— 2~ Concrete Compression
E
08f —(F,+F,+F)
7F= 2%, 2+

Prestressing Steel Tension
h

RF= C"\:‘rDC- ‘IfDC:\‘l'ﬁD”‘ ||D”.Jf|'f‘p HP|
) (1 )(LL+1M)
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10.2.3. Esfuerzos Viga en el Centro de Luz

PC-DC
TOP CENTER

[Z] Bridge Object Response Display

x
Select Bridge Objsct Bridge Model Type Show Tabular Display of Current Piot units
AV-E8 - Area Object Show Table. N, mm, © -
Select Display Component Load CasefLoad Combo
Result Types Stress ~ CassiCompbo | PC-DC. -
Results For Entire Bridge Section -
Response Longitudinal Stress - Top Center (S11) ~ 5 =
Stagez -1
Bridge Response Flot
] Bridge Section, Laad Gase PC-DC
| \/ ‘ ‘ \/
8 Longitudinal Stress - Top Center (S11). Max = 7.5265 Min = -4.7472 (Nimm2)
< >
Wouse Pointer Location Snap Options,
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location = = [ show cut
Response After Current Location 4747 a3 [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Aves = Area Object Show Table. N, mm, C -
Select Display Component Load Case/load Combn
Resuft Types Stress. ~ CaseiCombo | PC-DC ~
Resutts For Entire Bridge Section -
Response Longtudinal Stress - Bottom Center (S11) 1 o

Stage2- 1
Bridge Response Plot

20,

V268 - Enlire Bridge Section, Load Gase. PC-DC

PPANVA NN NN

20 Longitudinal Stress - Bottom Center (511 Max = 8.4013  Min = -15 4945 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 8:397 42 [ show cut
Response After Current Location 8.4003 43 [ shew cut

Refresh
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TOP CENTER

] Bridge Object Response Display

Select Bridge Object Bridge Mode! Type

V6B - Arca Object

Select Display Component

Result Types Stress. ~
Results For Entire Bridge Section -
Response

Longitudinal Stress - Top Center (S11)

Bridge Response Plot
8

PS-1+PS-2

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

CaseiCombe | PC-PS+PS2

€ siivTowss

Units

N, mm, C ~

7 =

Stage2 - 1

V68 - Entire Bridk

A

e Seclion, Load Case. PC-PS+PS2

<

Mouse Pointer Location

Distance From Start of Bridge Object Bridge Cut
Response Before Current Location SETH 2

Response After Current Location 3221 5

BOTTON CENTER

IE] Bridge Object Respanse Display

Selsct Bridgs Objsct Bridge Model Type

T - Area Object
Select Display Component

Resul Types Siress

Results For Entire Bridge Section

Response Longitudinal Stress - Bottom Center (1)

Bridge Response Plot
15

FNIN
VYV VY

Lengitudinal Stress - Top Center (S11): Max =

Show Tabular Display of Current Piot

Case/Combo

v

Snap Options

Snap to Computed Response Points

[ show cut
[ show cut

Show Table.

Load Case/Load Combo

PC-PS+PS2 -

36458 Min=-5823% (N/mm2}
>

Save Named Set

Refresh

Units.

N, mm, C

1

Stage2 - 1

AV-68 - Entire Bridge Se

on, Load Case: PC-PS+P52

-15.
<
Mouse Pointer Location

Distance From Start of Bridge Object |[61450. Bridge Cut
Response Before Current Location 7202 42

Response After Current Location -7.0831 43

Longitudinal Stress - Bottom Center (S11): Max = 12.4594  Min

Snap Options

Snap to Computed Response Points.

[] show cut
[ Show Cut

8.0069 (N/mm2)
>

Save Named Set

Refresh
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TOP CENTER

21 Bridge Object Respanse Display

@ SIS TOMAS

0.8 LL

®
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Unis
AV68 < [Area Object | Show Table | | ExportToExcel. | [N, mm. ¢ ~
‘Select Display Component Load Case/Load Combo. Multivalued Options
Result Types. |stress ~| Case/Combo | 0:80LL.CC14 o @ Envelope Max/Min
Results For | Entire Bridge Section ~| Show Vehicle Location O Envelope Max
O Envelops Min
Response | Longtudinal Stress - Top Center (S11) v [ Enabled EECEE - - E
Include Tendon Forces Show Selected Girder sectoncut (4| (b Bero i
Bridge Response Plot
2 'AV-68 - Entire Bridoe Section, Load Case. 0 80LL-CC-14 (Max/Min]
0
25 Longitudinal Stress - Top Center (S11): Max = 22551 Min = -1.8867 (Nimm2)
< >
Mouse Pointer Location ‘Snap Options =T
ve
Distance From Start of Bridge Object | [54440. | Bridge cut [=] snap to Computed Respense Points.
‘Show Named Set
Response Before Current Location 04868 44 [ show cut
Response After Current Location 0.4683 a5 [ show Cut Distance Options
Layout Line Girder Length
IZ] Bridge Object Response Display X

Select Bridge Object Bridge Hodel Type

‘Show Tabular Display of Current Flot

Unis
A\V6B v [rea Object ETT [, mm, ¢ -
‘Select Display Component Load CaselLoad Combo Mutivalued Options
T2 B | [ e © Ensstite
Resutts For |entire Bridge Section v Show Vehicle Location O Envelope Max
O Envelope Min
Response | Longitudinal Stress - Top Center (511) | [ Enabled LR - q E
Include Tendon Forces Show Selected Girder sectoncut (1] [B] ) serre () aner
Bridge Response Plot
2 AV-68 - Enire Bridge Section, Load Case, 0.80LL.CC-14 (MaxMin)
0
25 Longitudinal Stress - Top Genter (S11): Max = 22651  Min = -1.8867 (N/mm2)
< >
Mouse Pointer Location Snap Options
‘Save Named Set
[E—ESE [ o | oo e

Response Before Current Location

Response After Current Location

-1.8865 42 [] show cut
-1.8857 3 [ show Cut

A Snap to Computed Response Points

‘Show Named Set

Distance Options

#) Layout Line _) Girder Length
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BOTTON CENTER

IE] Bridge Object Response Display

€ siivTowss

0.8 LL

X
Select Bridge Object Bridge Model Type Shows Tabular Display of Current Plot Units
AVBS ~ Ares Object Show Table N, mm, © -
Select Display Component Load Case/Load Combo 1uttivalued Options
Result Types. Stress. ~ Case/Combo | 0.80LLCC-14 ~ @ Envelope Max/Min
Results For Entirs Bridge Section < Shows Vehicle Location O envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (S11) (] e q =
Sectoncut | 4 [p
Bridge Response Plot
S AV-68 - Enlire Bridge Seclion, Load Case. 0 80LL-CG-14 (Max/Miny
0
5 Longitudinal Stress - Bottom Genter (S11)- Max = 35105 Min = -4 5581 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location oy = [ show cut
Response After Current Location 3.507 43 [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
V3 - Area Object Show Table: N, mm, ¢ ~
Select Display Component Load CasefLoad Combo Wultivalued Options
Resull Types Stress v Case/Combo | 0.80LL-CC-14 v ® Enveiope Maxiktin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
Frer () Envelope Min
Response Longitudinal Stress - Botiom Center (511}~ [ Ena 1 =
seconcut | 4 [p
Bridge Response Plot
5 AV-68 - Entire Bridge Section, Load Case: 0.80LL-CC-14 (MaxMin}
[l
5 Longitudinal Stress - Bottom Genter (S11): Max = 3.5105  Min = -4 5581 (N/mmz2)
< >
Wouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object |[54240. Bridge Cut Snap to Computed Response Points
Response Before Current Location -0.8001 “ [ show cut
Response After Current Location -0.8984 45 [ Show Cut

Refresh
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)
PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 0 8.4
ELEMENTO o, (Mpa) -4.74 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN or(Mpa) 3.26 0
ELEMENTO o, (Mpa) 0 -7.2
0,8LL TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0.47 3.51
ELEMENTO o, (Mpa) -1.88 -0.9

UNIVERSIDAD

ANTO

Tomas
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10.3.

TOP CENTER

[E] Bridge Object Response Display

Select Bridge Object

Bridge Model Type
Av88 ~ Area Object
Select Display Component
Result Types stress <
Resutts For Entire Bridge Section ~
Response

Longitudinal Stress - Top Center (511)

Bridge Response Plot

Puente costado sur —Luz 4
10.3.1. Esfuerzos Viga en el Apoyo

PC-DC

Show Tabular Display of Current Plot

Shows Table.

Load Case/Load Combo

CaseiCombo | PC-DC

€ siivTowss

Units.

N, mm, C

Z =

Stage2-1

A

AV_68 - Entire Brige Section, Load Case: PC-DC.

A

S

<

Mouse Pointer Location

Distance From Start of Bridge Object

VY

Longitudinal Stress - Top Center (S11): Max = 7.9265

U/

Min = -4.7472 (N/mm2)

>
Snap Options
Save Named Set
| [78400 Bridge Cut Snap to Computed Response Poinis
Response Before Current Location TA1T3 52 [ show cut
Response After Current Location 73012 = [ show cut Refresh
5] Bridge Object Response Display b3
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot unts
VB8 > Area Object Show Table: N, mm, C -
Select Display Component Load Case/Load Combo
Result Types Stress ~ Case/Combo | PC-DC -
Results For Entire Bridge Section v
Response Longttudinal Stress - Bottom Center (S11) T -
Stage2 - 1
Bridge Response Plot
20 AV-68 - Enire Bridge Section, Load Case. PC-DC

N

N\

N

o7 )f.\\
20
<
Mouse Pointer Location
Distance From Start of Bridge Object - [76400. Bridge Cut
Response Before Current Location -15.48 52 [] show cut
Response After Current Location -15.1828 53 [] show cut

Snap Options

Snap to Computed Response Points.

Longitudinal Stress - Bottom Center (511) Max = 8.4013  Min = -16 4845 (N/mm2)

>

Save Named Set

Refresh

Done
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TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AVE8 ~ Area Object

Select Display Component
Result Types Stress
Results For Entire Bridge Section

Response Longitudinal Stress - Top Center (S11)

Bridge Response Plot
8

€ siivTowss

PS-1+PS-2

Show Tabular Display of Current Piot Units

Show Table. N, mm, €
Load Caseiload Combo

Case/Combo | PC-PS+PSZ -

B

Stage2 -1

A\ ‘

AP

AV-58 - Entire Bridge Section, Load Case PC-PS+PS2

v

Mouse Pointer Location

0
8

<

Distance From Start of Bridge Object  ~ |[103850. Bridge Cut

Response Before Current Location 67279 72

Response After Current Locatien 83317 I

BOTTON CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type

V68 v Area Object

Select Display Component

Resut Types Siress s
Results For Entire Bridge Section -
Response

Longitudinal Stress - Bottom Center (S11)

\
VoV Y

v

Longitudinal Stress - Top Genter (S11): Max = 3.6458 Min = -6.8239 {N/mm2)
>

Snap Optiens
Save Hamed Set

Snap to Computed Response Foints.
[ show cut
[ show Cut Refresn

Show Tabular Display of Current Piot Units

Show Table...

N, mm, C ~

Load Case/Load Combo

Case/Combo  PC-PS+PS2

1

Stage2- 1
Bridge Response Plot
15, AV-68 - Entire Bridge Seclion, Load Case. PC-PS+PS2
0
-15.

<

Wouse Pointer Location

Distance From Start of Bridge Object (103850 Bridge Cut

Response Before Current Location 103512 2

Response After Current Location 96189 T3

Longitudinal Stress - Botlom Center (S11): Max = 12.4694 Min = -8.006% (N/mm2}
>

Snap Options
Save Named Set

Snap to Computed Response Points

[ show cut
[] show cut

Refresh

Péagina 116 de 207



TOP CENTER

[E] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AV88 ~ /Area Object

Select Display Component

€ siivTowss

2LL

Shew Tabular Display of Current Piot Units.

Show Table, N, mm, C ~

Load Casel/Load Combo Muttivalued Options

Result Types Stress. ~ Case/Combo 2% 0.8LL-CC-14 - (®) Envelope MaxsMin
Results For Entire Bridge Section ~ Shew Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (511} - [ Enabled q
Section Cut ||| [
Bridge Response Plot
3 V68 - Entire Brigge Section, Load Case: 2x 0 8LL-CC-14 (Maxiiin)
o
3 Longitudinal Stress - Tap Center (511). Max = 2.5544  Min =-1.8743 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named St
Distance From Start of Bridge Object - |[103850. Bridge Cut Snap to Computed Response Foints
Response Before Current Location 23118 72 [ Show Cut
Response After Current Location 23162 73 [ show cut Refresh
IE] Eridge Object Response Display
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot unis
Aves - Area Object Show Table. N, mm, © -
Select Display Component Load Case/Load Combo Wultivalued Options
Resull Types. Stress. v Case/Combo |23 08LL-CC-14 v ® Enveiope Wax/iin
Resuls For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enabled 1 -
Section cut | 4 [p
Bridge Response Plot
3 V68 - Enlire Bridge Section, Load Case: 2 0.8LL-CC-14 (Maxin}
0
3 Longitudinal Stress - Top Center (S11): Max = 25544  Min = -1.8743 (Nfmm2)
<

Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location -0.5132 72

Response After Current Location -0.5144 T3

~ (103850, Bridge Cut

>
Snap Options

Save Named Set
Snap to Computed Response Points

[] show cut

[ show cut Refresh
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2LL
BOTTON CENTER

=] Bridge Object Response Display

€ siivTowss

x
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units
AVEE ~ Area Object Show Table. N, mm, C -
Select Display Component Lead Case/Load Combo Multivalued Options
Result Types. Stress b Case/Combo 2x0.8LL-CC-14 ~ @ Envelope Max/Min
Resutts For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Bottom Center (S11) [ =t - -
sectoncut | [}
Bridge Response Plot
&. AV-68 - Entire Bridge Section, Load Case: 2 x 0.8LL-CC-14 (MaxMin}
o
K Longitudinal Stress - Bottom Center (511): Max = 3.4694 Min = -5.043 (Nsmm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object || 103850. Bridge Cut Snap to Computed Response Points.
Response Before Current Location AR 2 [ show cut
Response After Current Location 0.96 o [ snow: cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
MBS © Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo Multivalued Options
Result Types. Stress. ~ Case/Combo |2 x 0.8LL-CC-14 > @ Envelope Max/Min
Resutts For Entire Bridge Section - Show Vehicle Location O envelope Max
— () Envelope Min
Response Longitudinal Stress - Bottom Center (S11) v [ Ena g =
Secton Cut | 4 [p
Bridge Response Plot
&, AVE6 - Entire Bridge Section, Load Case. 2 % 0.8LL-CC-14 (WMaxiin}
0
-5 Longitudinal Stress - Bottom Genter (S11) Max = 34694  M:
<

Mouse Pointer Location

Distance From Start of Bridge Object || 105647.1 Bridge Cut

[] show cut

Snap Options

Response At Current Location

Snap to Computad Response Points

Save Named Set

Refresh
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10.3.2. Cortante Viga en el Apoyo

PC-DC
MAX

5] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Dispiay of Current Piot Unts
AVE8 - [Arealbiect Show Table. Export To Excel... KN, m, C ~
Select Display Component Load Case/Load Combo
Result Types Foroe v Case/Combo | PC-DC -
Results For Left Exterior Girder ~
Response Shear Vertical (V2) ~ . : - -
[] nciude Tendon Forces. [] show Selected Girder Stage2 - 1
Bridge Response Plot
2500, AV68 - Lefl Exterior Girder, Load Case: PC-DC
»
0
-2500 Shear Vertical (V2): Max =2119.8142 Min = -2118.165 (KN)
< >
Wouse Pointer Location Snap Options
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points Save Named 3ot
Response At Current Location 1782.7299 [ Show Cut =
Distance Options Refresh
@ Layout Line O Girder Length
MIN
] ridge Object Response Display x
Select Bridge Object Bridge Mode| Type Show Tabular Display of Current Plot Units.
VB8 ~ [Areabiect Show Table... Export To Excel... KN, m, C ~
Select Display Component Load CasefLoad Combe
Resut Types Fores 52 CaselCombo | FC-DC - B
Results For Left Exterior Girder v '
Response Shear Vertical (V2) - i h =
[ nclude Tendon Forces [ Show Selected Girder Label  [Stage2-1

Bridge Response Plot
2500. AV-68 - Lefl Exterior Girder, Load Case: PC-DC

AN AAAAAS
SR EANEE

-2500 Shear Vertical (V2) Max=2119.8142 Min = -2119.165 (KN}
>

<

Mouse Pointer Location Snap Options

Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response At Current Location -1854.033 [ show cut -

Distance Options. Refresh

(®) Layout Line (O Girder Length

Save Named Set

Pagina 119 de 207



MAX

=] Bridge Object Response Display

UNIVERSIDAD

ANTO TOMAS

€

PC-DW

x
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units.
VB > Area Object Show Table Export To Excel. KN, m, C ~
Select Display Component Load Case/Load Combo s
Result Types Force ~ Case/Combo | DW2-CARPETA2 ~
Results For Left Exterior Girder ~
Response Shear Vertical (V2) ~ f =
[ Include Tenden Forces [ Show Selected Girder
Bridge Response Plot
150, AV-68 - Left Exterior Girder, Load Case: DW2-CARPETAZ
>
0
-150. Shear Vertical (V2). Max = 1325716 Min =-132.5311 (KN}
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object | [103.1 Bridge Cut Snap to Computed Response Points
Response At Current Location 114.5254 [ Show Cut o
Distance Options. Refresh
@ Layout Line (O Girder Length
] ridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Unis
AVEE - Area Object Show Table.. Export To Excel... KN, m, ¢ -
Select Display Component Load Case/Load Combo
Result Types Force v Case/Combo | DW2-CARPETA2 -
Results For Left Exterior Girder -
Response Shear Vertical (V2) -

[ nclude Tendon Forces

[m]

Bridge Response Plot

Show Selected Girder

150,

AV-68 - LeRt Exterior Girder, Load Gase

Mouse Pointer Location
Distance From Start of Bridge Object

Response At Current Location

Shear Vertical (V2 Max = 1325716 Min =-132.5311 (KN)
>

Snap Options.
Save Named Set

v |[4725 Bridge Cut
-127.3444 [] show cut

Snap to Computed Response Points

Distance Options
@ Layout Line

Refresh

O Girder Length
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5] Bridge Object Response Display

2LL

@ SIS TOMAS

Select Bridge Object Bridge Model Type ‘Show Tabular Display of Current Plot Units.

AV68 - [ rea Object | snow Tabie | | ExponToexcer. | |m‘ mc
Select Display Component Load CaserLoad Combo. Muivalied Options
otres e J cuacomo Y
Resuts For | Left Exterior Girder v Show Vehicle Location O Envelope Max
e s 0 0 e e

[ include Tendon Forces:

Bridge Response Piot
1200,

[ Show Selected Girder

Before

Sectoncut [ [

O After

O step i

AV68 - Left Exterior Girder, Load Case: 2 % 0 8LL-CC-14 (Max/Min)

o]

1200

<

House Pointer Location

Distance From Start of Bridge Object

~|[1034

Response At Current Location

| Bridge cut

Shear Vertical (V2). Max=1133.0802 Min = -1132.817 (KN}

‘Snap Optiens.

[ Snap to Computed Response Poinis

1073.8936 [4] Show cut

{

Oisance Optins
@ Layout Line O Girder Length _m
IE] Bridge Object Response Display
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units
AV68 i [rea object | snowTabie | | ExponToexce | ‘m, mC
Select Display Component Load Case/Load Combo Multivalued Options.
ResutTypes | Foroe v CaselCombo | 2x 0.8LLCC14 v @® Envelope Mamin
Resuts For ‘Lell Exterior Girder - ‘ Show Vehicle Location O Envelope Max
() Envelope Min
Response | shear Vertical (v2)

O Include Tendon Forces.

Bridge Response Plot
1200

[ Show Selected Girder

L] Enabled

section Cut [ [B] O Before () After

O step 1

L]

AV-68 - Lefl Exterior Girder, Load Gase: 2 X 0.8LL-CC-14 {Max/Min

1200

<

Mouse Pointer Location

Distance From Start of Bridge Object

~|[77:2908

Response At Current Location

| Bridge cut

‘Shear Vertical (V2): Max = 1133,

Snap Options

[/ Snap to Computed Response Foints

051477 [54  [7] Show Cut

Distance Options
@ Layout Line

O @irder Length

Min = -1132.817 (KN)

§
|
|

{
|
g

&
i

.

Named Set
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 4

SECCION TRANSVERSAL VIGA CARACTERISTICAS CABLES PRE-ESFUERZO

bw (mm)= 1800 mm fy:‘ 420 Mpa
how (MM)= 1400 mm fy=' 1640 Mpa
d's (mm)= 50 mm AS Toron= 560 mm?
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS CARACTERISTICAS CONCRETO
6.A.4.2.3-1 O= 1 fc'=  36Mpa
6.A.4.2.4-1 Og= 1 6(fc)"0.5=  36Mpa
o= 1 0.60 fc'= 22 Mpa
0.40 fc'= 14 Mpa
CALCULO RESISTENCIA A CORTE SECCION VIGA FUERZA CABLES -PERDIDAS
Ve= 2420.3 Kn TOTALES (Ton)
Av= | 568.0Kn
sep= | 200.0Kn # cable VG nr
Vs= 1610.3 Kn 11-81 203.875
11-91 202.098
PV 1= 4030.6 Kn 111-101 235.887
OV o= 21870.0 Kn 111-111 219.996
oV,= 4975.6 Kn 1-1.1 235.433
VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL) VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC+DW+BAR TOP BOTTON PC-DC MIN MAX
ESFUERZOS EN o7 (Mpa) 7.42 0 CORTANTE MAX Vu (KN) -1854.03 1782.72
ELEMENTO o. (Mpa) 0 -15.49 MOMENTO MAX My (Kn'm) NA
PS-1+PS-2 TOP BOTTON PC-DW MIN MAX
ESFUERZOS EN or (Mpa) 0 10.35 CORTANTE MAX Vu (KN) -120.41 114.53
ELEMENTO 6. (Mpa) -6.73 0 MOMENTO MAX My (Kn m) NA
0,8 LL TOP BOTTON 21LL MIN MAX
ESFUERZOS EN o7 (Mpa) 2.31 0.96 CORTANTE MAX Vu (KN) -1051.41 1073.89
ELEMENTO G, (Mpa) -0.51 -5.04 MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

aF 08f, -(F;+F, +F,)

VG- EXTERIOR
TOP BOTTON
12.4 26.7
Ok Ok
TOP BOTTON
29.2 18.5
Ok Ok
TOP BOTTON
21.6 1.3
Ok Ok
PRE-ESFUERZO
1355.9
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
1.1
Ok
FLEXION
0.0
NA

£33 SANTOToMAS

R_F:éJf_(Fd‘F‘L +F:

) . .
~ Concrete Tension
2

6f =(F; + 1) .

RF = M Concrete Compression
£

.1 .

041, -=(F;+F,+F)

RF = Concrete Compression

F

Prestressing Steel Tension
F
1

C=(vpe )1DC )= (1o NDW )£ (vp)(P)
(v (LL+IM)

RF =
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10.3.3. Esfuerzos Viga en el Centro de Luz

TOP CENTER

] Bridge Object Respense Display

PC-DC

b
Select Bridge Object Bridge Model Type Showr Tabular Display of Current Plot Units
AVES < Area Object Show Table. N, mm, C ~
Select Display Component Load CasefLoad Combo
Result Types. Stress v Case/Combe PC-DC ~
Results For Entire Bridge Section ~
Response Longitudinal Stress - Top Center (S11) ~ 1 -
Stage2 - 1
Bridge Response Plot
8. AV-68 - Entire Bridge Section, Load Case: PC-DC
0 \\/ A A A A A\/’
Longitudinal Stress - Top Center {S11): Max = 7.9265 Min = -4.7472 (N/mmz2)
< >
Mouse Pointer Location Snap Optiens
Save Named Set
Distance From Start of Bridge Object  ~ Bridge Cut Snap to Computed Response Points
Response Before Current Location -3.5879 62 [ show cut
Response After Current Location -3.5873 e [ show cut Refresh
I Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units.
AVES = Area Object Show Table. N, mm, C v
Select Display Component Load Case/load Combo
Result Types. Stress hd Case/Combo | PC-DC -
Results For Entire Bridge Section v
Response Longitudinal Stress - Bottom Center (511}~ 9 -

Bridge Response Plot
20,

Stage:

~

AV-68 - Entire Bridge Section, Load Case: PC-DC

/N N\

. f\
7 1
-20. Longitudinal Stress - Bottom Center (S11): Max =84013 Min =-16.4945 (N/mm2)
<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location 82127 62

Response After Current Location 62107 83

>
Snap Options.
Save Named Set

Snap to Computed Response Foints

[ Show cut
[ Show cut

Refresh
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PS-1+PS-2

TOP CENTER

] eridge Object Response Display

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVES < Area Object Show Table N, mm, ¢ 5
Select Display Component Load CaserLoad Combo
Result Types. Stress A Case/Combo PC-PS+PS2 ~
Results For Entie Bridge Section v
Response Longtudinal Stress - Top Center (S11) - 5 =
Stagez -1
Bridge Response Piot
8. AV-68 - Entire Bridge Section, Load Case PC-PS+PS2
u f\ W W W W’r’\
8. Longitudinal Stress - Top Center (S11). Max = 3.6458 Min = -6 8239 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object ~ |80128. Bridge Cut Snap to Computed Response Points.
Response Before Current Location HEED = [ show cut
Response Afier Current Location 3.6028 = [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVES B Area Object Show Table. N, mm, ¢ -
Select Display Component Load Case/Load Combo
Result Types Stress hd Case/Combo | PC-PS=PS2 ~
Resuts For Entire Bridge Section v
Response Longitudinal Stress - Bottom Center (S11) f =
Stage2
Bridge Response Piot
15, A58 - Enlire Bridge Section, Load Case. PC-PS+P52
0
15 Longitudinal Stress - Bottom Genter (S11) Max = 12.4694  Mir 0069 (N/mm2)
< >
Mouse Pointer Location Snap Options

Distance From Start of Bridge Object

v [[s0125. Bridge Cut

Response Before Current Location -8.0069 62

[] Show Cut

Response After Current Location [ Show Cut

7872 63

Save Named Set
Snap to Computed Response Points.

Refresh
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TOP CENTER

] Bridge Object Response Display

0.8 LL

€ siivTowss

%
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
YT - Area Object Show Table. N, mm, C ~
Select Display Compenent Load Case/Load Combo luttivalued Options
Result Types. Stress. ~ Case/Combo 0.80LL-CC-14 ~ @ Envelope Max/Min
Resutts For Entire Bridge Section - Show Vehicle Location O Envelope Max
. —— O Envelope 1in "
esponse Longtudinal Stress - Top Center (311} v 3
Sectoncut | 4 |p
Bridge Response Plot
25 A58 - Entire Bridge Section, Load Case: 0 80LL-CC-14 (Waxin)
o
25 Longitudinal Stress - Top Center (S11): Max = 22551 Min = -1.8867 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object ~ ||90125. Bridge Cut Snap to Computed Response Points.
Response Before Current Location 04235 € [ ShowCut
Response After Current Location 0.4245 63 [ sShow Cut Refresh
5] eridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
V68 o Area Object Show Table... N, mm, C -

Select Display Component

Result Types Stress
Results For Entire Bridge Section
Response

Bridge Response Plot

Longitudinal Stress - Top Center (S11)

Load Case/Load Combo
CaselCombo | 0.80LLCC-14 -

Show Vehicle Location

[ Enabled

Section Cut

4

Muttivalued Options
@ Envelope Max/Min
() Envelope Max
O Envelope Min

25

AV68 - Entire Bridge Section, Load Case: 0.80LL-CC-14 (Max/Min}

25
<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location

Response After Current Location

~||90125 Bridge Cut

17086

17099

Longituciinal Stress - Tap Center (S11)

Snap Options

[] show cut
[] show cut

Max = 2.2551

Snap to Computed Response Points:

Min = -1.8867 (Nimm2}
>

Save Named Set

Refresh
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0.8 LL

BOTTON CENTER

21 Bridge Object Response Display

x
Select Bridge Object Bridge Modei Type Show Tabular Display of Current Piot Units
aves - Area Object Show Tabe. N, mm, ¢ -
Select Display Component Load CasefLoad Combo Mutivalued Options
Result Types Stress ~ Case/Combo | 0.80LL-CC-14 ~ ® Envelope Maxilin
Resuts For Entirs Bridge Section < Show Vehicle Location O Envelope ax
O Envelope Min
Response Longttudinal Stress - Bottom Center (1)~ [ st 7 -
Section cut |14 [
Bridge Response Plot
B EV/6B - Entire Bridge Section, Load Gase. 0 80LL-CG-14 (MaxiMin)
0
Longitudinal Stress - Bottom Center (S11) Max = 35105 Min = 45581 (N/mm2)
< >
Mouse Pointer Loeation Snap Options
Save Named Set
Distance From Start of Bridge Object | (90125 Bridge Cut Snap to Computed Response Points.
Response Before Current Location SHIEE = [ show cut
Response After Current Location 34735 £ [ show cut Refresh
] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Unis
aves s Arca Object Show Table. N, mm, C ~
Select Display Component Load CasefLoad Combo Mutivalued Options.
Result Types Stress v CaselCombo | 0.B0LL-CC14 - @ Envelope Max/Min
Results For Entire Bridge Section - Show Vehicle Location O enveiope ax
O Envelope Min
Response Longitudinal Stress - Bottom Center (S11) [ Enabled 9 -

Bridge Response Plot

Section Cut | [

5 AV68 - Entire Bridge Section, Load Case. 0.80LL-CC-14 (MaxMin)
0
5 Longitudinal Stress - Bottom Center (S11): Max = 35105 Min = -4 5581 (N/mm2)
<

Mouse Pointer Location

Distance From Start of Bridge Qbiect

Response Before Current Location

Response After Current Location

| |87380. Bridge Cut
-1.0891 60

-1.0894 &1

[ show Cut

>

Snap Options

Save Named Set
Snap to Computed Response Points

[] show cut

Refresh
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0 6.21
ELEMENTO o, (Mpa) -3.59 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 3.64 0
ELEMENTO o, (Mpa) 0 -8
0,8LL TOP BOTTON
ESFUERZOS EN or (Mpa) 0.42 3.17
ELEMENTO o (Mpa) -1.71 -1.08

UNIVERSIDAD

ANTO

TomAs
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10.4.
10.4.1. Esfuerzos Viga en el Apoyo

. TR

Puente costado norte — Luz 1

PC-DC

TOP CENTER

[E] Bridge Object Response Display

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
A8 = Area Object Show Table. N, mm, C -
Select Display Component Load Case/Load Combo
Result Types Stress. bl Case/Combo | PC-DC ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Top Center (S11) - 5 =
Stagez- 1
Bridge Respanse Plot
8 V66 - Enlire Bridge Section, Load Case. PC-DC
! 1\,/ ‘ A A A A Av’
R Longitudinal Stress - Top Center (S11): Max = 7.9265 Min = -4.7472 (Nimm2)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | (20000, Bridge Cut Snap to Computed Response Points
Response Before Current Location £355 w [ showr cut
Response After Current Location 53338 B [ showr Cut Refresh
=] Bridge Object Response Display X |
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Aves - Area Object Shows Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types Stress hd Case/Compo | PC-DC ~
Resutts For Entire Bridge Section ~
Response Longitudinal Stress - Bottom Center (S11)  ~ o

Bridge Respense Plot

1

Stage2 - 1

20

A A

V268 - Entire Bridge Section, Load Case: PG-DC

7N AN Ve

vy

-11.2707 14 D Show Cut
[ Show Cut

20
<

HMouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Respense After Current Location 112704 15

Longitudinal Stress - Bottom Cenfer (S11). Max = 8.4013  Min =-16.4945 (N/mm2}

>

Snap Options
Save Named Set
Snap to Computed Response Points.

Refresh
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TOP CENTER

] eridge Object Response Display

€

PS-1+PS-2

x
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Piot Units.
VB - Area Object Show Table, N, mm, C -
Select Display Component Load Case/Load Combo
Result Types. Stress. - Case/Combo | PC-PS+PS2 ~
Results For Entire Bridge Section ~
Response: Longitudinal Stress - Top Center (S11) - q =
Stage2 - 1
Bridge Response Plot
] AV-68 - Eniire Bridge Section, Load Gase. PG-PS+PS2
| f’\ W W W Wf’\
-8 Longitudinal Stress - Top Center (S11): Max = 36458 Min = -6.8239 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object [0 | Bridge Cut Snap to Computed Response Foints
Response Before Current Location NA. [ show cut
Response After Current Location -5.9686 1 [ show cut Refresh
] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Shovs Tabular Display of Current Plot Units
Aves ~ Area Object Show Table... N, mm, C -
Select Display Component Load CaserLoad Combo
Result Types. =0 i Case/Combo | PC-PS+PS2 ~
Resutts For Entire Bridge Section ~
Response Longtudinal Stress - Bottom Center (S11) 3 o
Stage2- 1
Bridge Response Plot
15, AV-68 - Enlire Bridge Seclion, Load Case: PCPS+PS2
’ NS
15

<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

Longitudinal Stress - Bottom Center (S11): Max = 12.4694  Min = -8.0069 (N/mm2)

>
Snap Options
Save Named Set
~lo | eragecn Snap to Computed Response Foints
NA. [ show Cut
12.4894 1 [] Show Cut

Refresh
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TOP CENTER

] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AV-EBN - Area Objsct

Select Display Compenent
Result Types Stress.
Results For Entire Bridge Section

Respanse Longitudinal Stress - Top Center (S11)

Bridge Response Plot
15

0.8-BRT-1

Show Tabular Display of Current Piot

Show Table.

Load Case/Load Combo
CaseiCombo | 0.80 x BRT-1

Show Vehicle Location

[T] Enabled

Section cut [ [B

€ siivTowss

Units

N mm, C

Multivalued Options
@ Envelope Maxhin
O Envelope Max
O Envelope Min

BV-68N - Entire Bridge Section, Load Gase: 0.80 x BRT-1 (Maxin}

15
<

Mouse Pointer Location

Longitudinal Stress - Top Center (S11): Max = 1.3106

Snap Options
Distance From Start of Bridge Object Brigge Cut

Response Before Current Location 0.6565 14 [ show cut

Response After Current Location 0.6563 15 [ show cut

TOP CENTER

2] Bridge Object Response Display

Select Bridge Object Bridge Model Type:

AVEEN - Area Object

Select Display Component
Result Types Stress

Results For Entire Bridge Section

Response Longitudinal Stress - Top Center (S11)

Bridge Response Plot
15

Shew Tabular Display of Current Piot

Show Table.

Load Caseiload Combo
CaselCombo | 0.80 x BRT-1

Show Vehicle Location

L] Enabled

Section Cut | 4 [

Snap to Computed Response Points.

Min = -1.1162 (N/mm2)
>

Save Named Set

Refresn

Done.

Unts

N, mm, C

Wutiivalued Options.
@ Envelope Max/Min
() Envelope Max
(O Envelope Min

AM-58N - Entire Bridge Section, Load Case: 0.80 x BRT-1 (Max/Min}

15

<

Mouse Pointer Location

Distance From Start of Bridge Object - |20000. Bridge Cut

Response Before Current Location -0.0388 14

Response After Current Location -0.0386 15

Longitudinal Stress - Top Genter (S11): Max = 13106 Min

Snap Options

[] show cut
[] show cut

Snap to Computed Response Points.

11162 (Nimm2)
>

Save Named Set

Refresh
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0.8-BRT-1
BOTTON CENTER

] eridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot

AvBEN ~

Area Object Show Table...

Select Display Component Load CaselLoad Combo
Result Types Stress. hd Case/Combo 0.80 x BRT-1
Resuts For Entre Bridge Section = Show Vehicie Location
Response Longtudinal Stress - Bottom Center (S11) v I s

sectoncut | 4 [p

Bridge Response Fiot

. TR

Unts

N, mm, C ~

Nuttialued Options.
@ Envelope Max/Min
© Envelope Max
© Envelope Min

3

KV-G8N - Entire Bridge Section, Load Case: 0 80 x BRT-1 (Max/Min}

3
<

Mouse Pointer Location

Dstance From startofardge obpct ][0 | Bragecut

Response Before Current Location L

Snap Options.

[ Show cut

Response After Current Location 0246 1 [ show cut

BOTTON CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot

VB8N - Area Object Show Table.

Select Display Gomponent Load Case/Load Combo

Result Types e T Case/Combo | 0.80 x BRT-1
Results For Entire Bridge Section - Show Vehicle Location
Response Longitudinal Stress - Bottom Center (S1) [ Enabied

sectoncut | 4 [p

Bridgs Response Plot

Snap to Computed Respense Points.

Longitudinal Stress - Bottom Genter (511) Max = 1.9881 Min = .2 5445 (N/mm2)

>

Save Named Set

Refresh

Units

N, mm, ¢ -

Multivalued Options.
@® Envelope Max/Min
O Envelope Max
O Envelope Min

3

AV-68N - Entire Bridge Section, Load Case: 0.0 x BRT-1 (Max/Min)

<

Meuse Pointer Location

Distance From Start of Bridge Object  ~ 20000 Bridge Cut

Response Before Current Location -1.2387 14 [] show Cut

[] show Cut

Snap Options.

Response After Current Location 12388 15

Longitudinal Stress - Bottom Center (S11).

Snap to Gomputsd Response Points

Save Named Set

Refresh

Done.
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TOP CENTER

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AvBEN Area Object

Select Display Component

0.8-BRT-2

Shew Tabular Display of Current Plot

Show Table.

Load CasefLoad Combo

TomAs

. TR

N, mm, C

Units

Mulivalued Options.
Result Types Stress ~ Case/Combo | 0,80 x BRT-2 ~ ® Envelope Max/Hin
Resuts For Entire Bridge Section v Showr Wehicle Location O Envelope Max
O Envelope Min
hosponse  [LonnaiShess Topcamar @y 9] | || L travea - =
SectonCut | 4 B
Bridge Response Piot
s AV-68N - Entire Bridge Section, Load Case 0,80 x BRT-2 (Max/Min)
0
5 Longitudinal Stress - Top Center (S11): Max = 1.4844  Min = -1,1533 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points.
Response Before Current Location 0.7801 14 [ show Cut
Response After Current Location 07898 1 [ show cut Refresh
IE] Bridge Object Respense Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Unts
avsen = Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo Multivalued Options
Result Types Stress ~ Case/Combo | 0,80 x BRT-2 ~ @ Envelope Max/Min
Resufts For Entire Bridge Section v Show Vehicle Location Q envelope Max
[ Enabied O Envelope Min .
Response Longitudinal Stress - Top Center (511) - q
sectoncut | 4 b
Bridge Response Piot
15 AV-68N - Entire Bridge Section, Load Case: 0,80 x BRT-2 (MaxiMin)
0
5

<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location NA.

Response After Current Location -0.0958 1

Longitudinal Stress - Top Center (511)

Snap Options

Snap to Computed Response Points
[ Show Cut
[ show Cut

Max = 14844 Min =-1.1533 (N/mm2)

>

Save Named Set

Refresh

Done.
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] Bridge Object Response Display

0.8-BRT-2

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot units
Av-saN - Area Object Show Table. N, mm, € <
Select Display Component Load Case/Load Combo Muttivalued Options
Result Types stress ~ CaselCombo | 0,80 x BRT-2 - @ Envelope Maxilin
Results For Entire Bridge Section ~ Show Vehicle Location O Enveiope Max
O Envelope Min
Response Longtudnal Stress - Bottom Center (511) (] Zrzz=s m
sectoncut | ] [
Bridge Response Plot
3 V68N - Eniire Bridge Section, Load Case: 0,80 & BRT-2 (Maxiin)
o
3 Longitudinal Siress - Bottom Center (S11). Max = 20426 Min = -2 884 {Nimm2)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  ~|[0. | Bridge Cut Snap to Computed Response Points
Response Before Current Location [ [ snow cut
Response After Current Location 02726 1 [ show cut Refresh
21 Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
Av-saN - Area Object Show Table. N, mm, ¢ -
Select Display Component Load Caseiload Combo Nuttivalued Options.
Result Types Stress ~ Case/Combo 0,80 % BRT-2 “ @) Envelope MaxiMin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
- O Envelope Min
Response Longitudinal Stress - Bottom Center (1) [ ena i =)
Section cut | 4| [
Bridge Response Plot
3 AV-68N - Entire Bikdge Seclion, Load Case: 0,80 x BRT-Z (Max/Min)
0

<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location SEAY i

Response After Current Location 18417 15

~|[20000 Bridgs Cut

Longitudinal Stress - Bottom Center (S11): Max = 2.0426

Snap Options

Snap o Computed Response Points

[] show cut
[ Show Cut

Save Named Set

Refresh

Done.
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10.4.2. Cortante Viga en el Apoyo

PC-DC
MAX

IE] Bridge Object Response Display

X
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units
AV-EEN B Area Object Show Table. Export To Excel. KN, m, C v
Select Display Component Load CaseiLoad Combo s
Result Types Force e Case/Combo | PC-DC ~ C
Results For Left Exterior Girder ~ -
Response Shear Vertical (V2) ~ B 1 =
[] include Tendon Forces [ Show Selected Girder Stage2 -1
Bridge Response Plot
2000 AV-G68N - Lefl Exterior Girder, Load Case, PC-DC
>
0
-2000 Shear Verlical (V2). Max = 1210.5456  Min = -1909.956 (KN)
< >
Mouse Fointer Location Snap Options,
Save Named Set
Distance From Start of Bridge Object | [18.25 Bridge Cut Snap to Computed Response Points.
Response At Current Location 14293967 Show Cut
Distance Options Refresh
® Layout Line () Girder Length
[=1 Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Digplay of Current Plot Units
AVLEBN = Area Object Show Table. Export To Excel KN, m, € ~
Select Display Compenent Load CaselLoad Combo
Result Types FoEE ha Cass/Combo | PC-DC ~
Results For Left Exterior Girder - a
Response Shear Vertical (V2) ~ 1 o
[] Include Tendon Forces. [] Show Selected Girder Stage2 - 1
Bridge Response Piot
2000 AV-GBH - Lef Exterior Girder, Load Case: PC-DC

AAAAAA S
FY Y

2000 Shear Vertical (V2) Max=1910 5456 Min = -1909.956 (KN)
< >

Mouse Pointer Location Snap Options

Distance From Start of Bridge Object Bridge Cut
Response At Current Location -905.7338 [ show cut

Save Named Set

Snap to Computed Response Points

Distance Options. Refrash

@ Layout Line () Girder Length
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PC-DW
MAX

IE] ridge Object Response Display

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVLEBN - Area Object Show Table. Export To Excel KN, m, C ~
Select Display Component Load CasefLoad Combo
Resutt Types. Force 2 CaseiCombo | DW2-CARPETA2 - ax
Resutts For Left Exterior Girder - ax
Response Shear Vertical (V2) - q =
[ Include Tenden Forces [ Show Selected Girder
Bridge Response Plot
120, AV-68N - Left Exterior Girder, Load Case: DW2-CARPETA2
»
0
120 Shear Vertical (V2) Max = 1097488 Min = -108.7136 (KN}
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object v |[19.25 Bridge Cut Snap to Computed Response Points.
Response At Current Location 829059 [ show cut —
Distance Options Refresh
® Layout Line () Girder Length
IE] Bridge Object Response Display X

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
AV-EEN - Area Objsct Show Tabie. Export To Excel. KN, m, G ~

Select Display Component Load Case/Load Combo. alued O

Result Types. Force v

Case/Combo | DW2-CARPETA2 v E a
Results For Left Exterior Girder v E ax
Response Shear Vertical (V2) ~ : . 1 =
[ Include Tendon Forces [[] Show Selected Girder
Bridge Response Plot
120 AV-G8H - Left Exterior Girder, Load Case: DW2-CARPET
o
-120

Shear Vertical (W2} Max = 109 7488 Min =-108.7136 (KN)
< >

Mouse Pointer Location

Distance From Start of Bridge Object Bridge Cut
Response At Current Location -522412 [] Show Cut

Snap Options.
Save Named Set

Snap to Computed Response Points.

Distance Options Refresh

@ Layout Line O Girder Length
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I=] Bridge Object Response Display

BRT-1

TomAs

@ TR

X

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units

AVEEN o [ Area Object | show Table | | exportToexcel | ‘m‘ mc ~
Select Display Component Load Case/Load Combo Wuttivalued Options
S Y o ® emesei

Results For |Lell Exterior Girder ~ ‘ Show Wehicle Location © Envelope Max

) Envelope Min
Response | snear vertical (vz) “| () &=

[ Include Tendon Forces. [J] Show Selected Girder

Bridge Response Plot
800,

sectionCut [ B

Before () After

) Step g

AV-68N - Lefl Exterior Girder, Load Case: BRT-1 (Max/Min)

<

Shear Vertical (V2] M:

lax = 7884448 Min = -788.2711 (KM)

>
Mouse Pointer Location Snap Options.
Distance From Start of Bridge Object  ~|[19.25 | Bridge cut [ Snap to Computed Response Points
_smm Named Set
Response At Current Location 6166767 [ show Cut
Datancs Ogtons
@ Layout Line () Girder Length
5] eridge Object Response Display X
‘Select Bridge Object Bridge Model Type: Show Tabular Dispiay of Current Plot Units
AV-EEN v [Area Object | showTabie | | EportToxcer. | [k mc ~
Select Display Component Load Case/Load Combo Muttivalued Options.
[ R © e uvan
Resutts For | Left Exterior Girder > Show Vehicle Location O Envelope Max
) Envelope Min
P ‘5 dcal (v2) ) ‘ [] Enabled Display Table.

[ neclude Tendon Forces [] show Selectsd Girder

Bridge Response Plot
801

Before

Sectioncut ||| [

() After

O step i

)

AV-68N - Len Exterior Girder, Load Gase: BRT-1 (Max/Min)

<

Wouse Pointer Location

Ditance From Siart of Brdge Obect  |[07672 | Brdge Cut

Response At Current Location

Shear Vertical (V2) Max = 7854446 Min

Snap Options.

[ Snap to Computed Response Points.

-654.168 2 [ show cut

Distance Options.

@ Layout Line O Girder Length

7882711 (KN)
>

‘Show Named Set
[ e |
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2] Bridge Object Response Display

@ SIS TOMAS

X

‘Select Bridge Object Bridge Nodel Type ‘Show Tabular Display of Current Plot Units

AV6EN - [Area Obieet | show Tavie | | exponTorxcel | 1y, m c ~
Select Display Component Load CaseiLoad Combo Multialued Options.

S S o p—

Resuts For | Lett Exterior Girder v Show Vehicie Location O Envelope hax

O Envelope Min
— e S | | oes

[0 include Tendon Forces. [ show Selected Girder

Bridge Response Plot
1000,

SectonCut 1] W] ) esfore () Afer

O step 0 @

AV-68N - Left Exterior Girder, Load Case: BRT-2 (Max/lin)

Mouse Pointer Location

Distance From Start of Bridge Object v [19.25

Response At Current Location

| Bridge cut

[648544 [ [ showem

Shear Vertical (V2): Max =887 8258 Min =-887.5851 (KM)
>

Snap Options

[ Snap to Computed Respanse Points

Distance Options
@ Layout Line () Girder Length
I Eridge Object Response Display x
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot units
e - [Area Object [ show Tabke | | ewortToExcel. | [kmc -
‘Select Display Component Load Case/lLoad Combo. Muttivalued Options.
e o SR— ® emoonsuin
Resulls For | Let Exterior Girder ~| Show Vehicle Location O Envelops Max
O Envelope Min
Response [Shear Verteal (v2) o] DOenaves

[] Include Tenden Forces [] Show Selected Girder

Bridge Response Plot
1000,

sectioncut [ W] () Befors () aer

O step 1

=
=

rder, Load Case: BRT-2 (MaxiVin)

Wouse Pointer Location

Distance From Start of Bidge Object_ /|[07203 | Bridge Cut

Response At Current Location

Shear Vertical (v2): Max = 887.8258 Min = -887 5951 (KM)

:

Snap Options

[ Snap to Computed Response Foints

[B458438  [2 [ showcut

Distance Options

@ Layout Line O Girder Length
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 1

SECCION TRANSVERSAL VIGA CARACTERISTICAS CABLES PRE-ESFUERZO
bw (mm)= 1800 mm fy:‘ 420 Mpa
hiotal (MM)= 1400 mm fy=‘ 1640 Mpa
d's (mm)= 50 mm As Tmnz‘ 560 mm?
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS CARACTERISTICAS CONCRETO
6.A.4.2.3-1 Oe= 1 fe'= 36 Mpa
6.A.4.2.4-1 D= b 1 6 (fc')10.5= 36 Mpa
o= 1 0.60 fc'= 22 Mpa
0.40 fc'= 14 Mpa
CALCULO RESISTENCIA A CORTE SECCION VIGA FUERZA CABLES -PERDIDAS TOTALES
Vc= 2420.3 Kn (Ton)
Av= " 568.0Kn
sep= | 200.0Kn # cable VG
Vs= 1610.3 Kn 1-2| 238.917
1-31 235.186
OV 1= 4030.6 Kn 1-41 235.114
OV 2= 21870.0 Kn 1-5I 235.144
oV,= 4975.6 Kn 1-1.21 262.677
VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL) VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC+DW+BAR TOP BOTTON PC-DC MIN MAX
ESFUERZOS EN o7 (Mpa) 5.335 0 CORTANTE MAX Vu (KN) -905.74 1429.38
ELEMENTO o, (Mpa) 0 -11.270 MOMENTO MAX My (Kn m) NA
PS-1+PS-2 TOP BOTTON PC-DW MIN MAX
ESFUERZOS EN o7 (Mpa) 0 12.460 CORTANTE MAX Vu (KN) -52.24 83.9
ELEMENTO o, (Mpa) -5.960 0 MOMENTO MAX My (Kn m) NA
0.80-BRT-1 TOP BOTTON BRT-1 MIN MAX
ESFUERZOS EN oy (Mpa) 0.650 0.246 CORTANTE MAX Vu (KN) -654.17 616.67
ELEMENTO . (Mpa) -0.036 -1.238 MOMENTO MAX My (Kn m) NA
0.8-BRT-2 TOP BOTTON BRT-2 MIN MAX
ESFUERZOS EN or(Mpa) 0.790 0.273 CORTANTE MAX Vu (KN) -648.84 648.84
ELEMENTO o, (Mpa) -0.096 -1.541 MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

o 08f, ~(F; +F,+F)

VG- EXTERIOR
TOP BOTTON
47.2 95.7

ok ok
TOP BOTTON
434.4 125
ok ok
TOP BOTTON
317.2 7.1
Ok ok
PRE-ESFUERZO
5282.7
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
2.9
Ok
FLEXION
0.0
NA

@ CRTETOMAS

RF= m Concrete Tension
R

o O+ Fy 4 F)
E

Conerete Compression

04f —%(Fd +F,+F,) .
RF=— =~ Concrete Compression

K

Prestressing Steel Tension
F
1

_C=(1pe JDC)=(vpw ) DW ) £(v5)(P)

RF
(v JILL+IM)
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10.4.3. Esfuerzos Viga en el Centro de Luz
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TOP CENTER

5] Eridge Object Respense Display

Select Bridge Object Bridge Model Type

T ~ Area Object

Select Display Component

Resutt Types Stress
Results For Entrre Bridge Section
Response Longitudinal Stress - Top Center (S11)

Bridge Response Plot

PC-DC

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

N Case/Combo | PCDC

Units

N, mm, C ~

1

Stage2 - 1

8

A58 - Entire Bridge Section, Load Gase: PG-DC

“

E
<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location 5335

Response After Current Location 53338

BOTTON CENTER

2] Bridge Object Response Display

Select Bridge Object Bridge Model Type.

AVE3 ~ Area Object

Select Display Component
Resutt Types Stress
Results For Entire Bridge Section

Response Longitudinal Stress - Botiom Center (S11)

Bridge Response Flot

:

+ || 20000 Bridge Cut

/“

Longitudinal Stress - Top Center (S11): Max = 7.5265 Min =

Snap Options

[ Show cut
[ Show cut

Show Tabular Display of Current Piot

Show Table.

Load Case/Load Combo

N Case/Combo | PC-DC

\/

472 (Nimm2)

Save Named Set

Snap to Computed Response Foints

Refresh

Done:

Units

N, mm, ¢ M

1

Stage2 -1

20,

i

A58 - Entire Bridge Section, Load Gase! PC-DC.

NN

20
<

Mouse Pointer Location

Distance From Start of Bridge Object {20000 Bridge Cut

Response Before Current Location -1.2r07

Response After Current Location -1.2704

Longitudinal Stress - Bottom Center (S11) Max = 8.4013

Snap Options

[ show Cut
[ Show Cut

16.4945 (N/mmz2)
>

Save Named Set

Snap to Computsd Responss Points

Refresh

Done
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PS-1+PS-2
TOP CENTER

I Bridge Object Response Display

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVEB - Area Object Show Table. N, mm, ¢ -
Select Display Component Load CasefLoad Combo
Result Types Stress. hd CaseiCombo  PCPS+PS2 ~
Results For Entire Bridge Section -
Response Longtudinal Stress - Top Center (S11) v 1 =
Stage2- 1
Bridge Response Plot

8

A58 - Entire Bridge Section, Load Gase: PG-PS+P52

A 2

Longitudinal Stress - Top Genter (511). Max = 3.6458 Min=-6.8239 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Startof Bridge Obiect v |[0. | Bridge Cut Snap to Computed Response Points
Response Before Current Location NA. [ show cut
Response After Current Location -5.9686 1 [ Show Cut

Refresh

BOTTON CENTER

[ Bridge Object Response Display

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
AV5E - Area Object Show Table. N, mm, C ~
Select Display Component Load CaseiLoad Combo
Result Types Stress hd Case/Combo PC-P5+PS2 ~
Results For Entire Bridge Secton °
Response Longtudinal Stress - Bottom Center (S11) q -
Stage2-1
Bridge Response Plot
5 AV-58 - Entire Bridge Section, Load Case: PG-PS+P52
O \JI
.15 Longitudinal Stress - Bottom Center (S11)° Max = 12.4594 Min = -8.0069 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object  ~|[0. | Bridge Cut Snap to Computed Response Points
Response Before Current Location NA. [ show cut
Response After Current Location 12.4694 1 [ shew cut

Refresn
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0.8-BRT-1

TOP CENTER

[ Bridge Object Response Display

Select Bridge Object Bridge Model Type

AV-BEN > Area Object

Select Display Component

Show Tabular Display of Current Plot

Units

Shows Table.

N, mm, € -

Load Case/Load Combo

Muttivalued Options

RET AT == 2 CaselCombo | 0.80 x BRT-1 - @ Enveiope MaxMin

Results For Entire Bridge Section = Show Vehicle Location O Eenvelope Max

= (] Enabled (O Envelope Min
esponse Longtudinal Stress - Top Center (S11)

sectioncut | 4 B

Bridge Response Plot
15

AV-68MN - Entire Bridge Section, Load Case: 0.80 x BRT-1 (Max/Min}

15
<

Mouse Pointer Location

Distance From Start of Bridge Object

~|[11a28.571 Bridge Cut

Response Before Current Location TEREE 8

[ Show cut

Response After Current Location [] Show Cut

03792 Bl

TOP CENTER

IE] Bridge Object Respense Display

Lengitudinal Stress - Top Center (S11): Max = 1.3106  Min = -1.1162 (N/mm2)
>
Snap Options.

Save Named Set
Snap to Computed Response Points

Refresh

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVBEN V Area Object Show Table. H,mm, G ~
Select Display Component Load Case/load Combo Multivalued Options.
Result Types Stress. ~ Case/Combe 0.80 % BRT-1 - @) Envelope Max/Min
Resulls For Entire Bridge Section v Show Vehicle Location O Envelope Max
[ Enasisa O Envelope Win .
Response Longtudinal Stress - Top Center (S11) v 7
Section Cut | 4| [
Bridge Response Piot
15 AV-68N - Entire Bridge Section, Load Case: 0.80 x BRT-1 (Max/Min}
o
EH Longitudinal Stress - Top Center (S11): Max = 1.3106  Min=-1.1162 (N/mm2)
<

Mouse Pointer Location

Distance From Start of Bridge Object

~ ||8571.4286 Bridge Cut

Response Before Current Location -0.8545 6

[ Show Cut

Response After Current Location [ show Cut

-0.8942 7

>
Snap Options

Save Named Set
Snap to Computsd Response Points

Refresh

Done
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0.8-BRT-1

BOTTON CENTER

21 Bridge Object Response Display

x
Select Bridge Object Bridge Mode! Type Show Tabular Display of Currant Plot units
88N - Area Object Show Table. N, mm, C <
Select Display Component Load CasefLoad Combo Mutivalued Options
Result Types. Stress. ~ Case/Combo | 0.80 x BRT-1 ~ ® Envelope Max/Min
Resuts For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (S11) L] Enabled =
sectoncut | 4 [p
Bridge Response Piot
3 AV-68N - Eniire Bridge Seclion, Load Case 0 80 x BRT-1 (Max/Min)
0
Longitudinal Stress - Botiom Center (511). Ma
<
Mouse Fointer Location Snap Options
Save Named Sat
Distance From Start of Bridge Object Brigge Cut Snap to Computed Response Points
Response Before Current Location 1.8077 8 [ show Cut
Response After Current Location 1.5066 7 [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Shows Tabular Display of Current Plot units
AVEEN = Area Object Show Table. N, mm, ¢ -
Select Display Component Load Case/Load Combo Nulivalued Options
Result Types. Stress. v Casc/Combo | 0.80 x BRT-1 v @® Envelope MaxMin
Results For Entire Bridge Section v Show Vehicle Location O Envelope Max
—— () Envelope Min
Response Longitudinal Stress - Botom Center (311)  ~ [ Ena q =
Section cut | | [p
Bridge Response Plot
3 AV-G8N - Entire Bridge Section, Load Case. 0.0 x BRT-1 (Max/Min)
0
3 Longitudinal Stress - Bottom Center (S11)° Max = 1.9881 Min = -25445 (N/mm2)
< >
Wouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object - |[11428571 | Bridge Cut Snap fo Compuled Response Poins
Response Before Current Location -07188 8 [ show cut
Response After Current Location 072 2 [ show cut Refresh
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TOP CENTER

[E] Bridge Object Response Display

0.8-BRT-2

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
s8N < Area Object Show Table. N, mm, © -
Select Display Component Load Case/Load Combo Muttivalued Options
Resul Types Stress. Caso/Combo | 0,80 % BRT2 > @ Envelope Maxiliin
Resuls For Entire Bridge Section Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) L] Enatie 1 =
sectoncut | 4 [p
Bridge Response Plot
s AV-68N - Entire Bridge Section, Load Case: 0,80 x BRT-2 (MaxiMin}
0
15 Longitudinal Siress - Top Center (S11): Max = 1.4844  Min=-1.1533 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | [11428571 | Bridge Cut Snap to Computed Response Foints
Response Before Current Location T 8 [ show cut
Response After Current Local 0.4019 ) O show cut Refresh
5] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Dispiay of Current Piot units
VRN w Area Object Show Table. N, mm, © -
Select Display Component Load CaselLuad Combo Mutiivalued Options.
Result Types. Stress. CaseiCombo | 0,80 x BRT-2 > @ Envelope Max/Min
Resuts For Entire Bridge Section Show Vehicle Location O Envelope Max
[ Enabies O Envelope Min
Response Longitudinal Stress - Top Genter (511) na 1 )

Bridge Response Plot

Section Cut | 4| [p

15

AV-68N - Entire Bridge Section, Load Gase: 0,60 x BRT-2 (Max/Min)

15
<
Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location -0.841

Response After Current Location -0.8408

~||ss71.4286 | Bridge cut

G

7

Longitudinal Stress - Top Center (S11). Max = 1.4844  Min = -1.1533 (N/mm2)

Snap Options

[J show cut
[ Show Cut

Snap to Computed Response Points.

>

Save Named Set

Refresh
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0.8-BRT-2

€ siivTowss

IE] Bridge Object Response Display

x
Select Bridgs Object Bridge Model Typs Show Tabular Display of Current Plot Units
AvEEN = Area Object Show Table. N, mm, © -
Select Display Component Load Case/Load Combo Wultivalued Options
Result Types Stress > oo T @ Envelope Maxin
Resutts For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
| T | || D - =
Section Cut | 4] [B
Bridge Response Plot
3 ‘AVGBN - Entire Bridge Section, Load Case: 0,80 x BRT-2 (Maxitin)
0
3 Longitudinal Stress - Botiom Center (S11) Max = 20426 Min = -2.884 (Himm2)
< >
louse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location [ show cut
Response After Current Location [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
VBN = Area Object Show Tabe N, mm, ¢ -
Select Display Component Load Case/Load Combo Wultivalued Options
Result Types Stress. v CaselCombo | 0,80 x BRT-2 @ Envelope Mazin
Results For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Win
Response Longitudinal Stress - Bottom Center (S11) [ Enabiea q -

Bridge Response Flot

Section Cut | 4 [p

3

AV-68N - Entire Bridge Section, Load Case. 0,80 x BRT-2 (Max/Min)

<

Mouse Pointer Location
Distance From Start of Bridge Object

07742 8

Response Before Current Location

Response After Current Location -0.7745 B

Longitudinal Stress - Bottom Genter (S11)

Snap Options

[ Show Cut
[] show cut

Max = 2.0426

Snap to Computed Response Points

2884 (N/mm2)
>

Save Named Set

Refresn

Péagina 146 de 207



€

VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 4.49
ELEMENTO o, (Mpa) -2.69 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o1 (Mpa) 1.87 0
ELEMENTO o, (Mpa) 0 -5.35
0.80-BRT-1 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0.379 1.51
ELEMENTO o, (Mpa) -0.894 -0.72
0.8-BRT-2 TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0.401 1.416
ELEMENTO 6. (Mpa) -0.84 -0.774

UNIVERSIDAD

ANTO

Tomas
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10.5. Puente costado norte — Luz 2
10.5.1. Esfuerzos Viga en el Apoyo

PC-DC
TOP CENTER

IE] Bridge Object Response Display.

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
V6T - Area Objsct Show Table. N, mm, ¢ -
Select Display Component Load Case/Load Combo
Result Types Stress 2 Case/Combo PC-DC ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Top Center (S11) - = =
Stage2 -1
Bridge Response Plot
8 A V68 - Entire Bridge Section, Load Case. PC-DC
El Longitudinal Stress - Top Conter (S11): Max = 79265 Min = -4.7472 (N/mmz2)
< >
Mouse Pointer Location Snap Options
Save Hamed Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 7.0775 32 [ show cut
Response After Current Location 7.9214 33 [ show cut Refresh
] Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Shows Tabular Display of Current Plot Units
Aves = Area Object Shows Table N, mm, C ~

Select Display Component Load Case/Load Combo

Result Types Stress. hd Case/Compo | PC-DC ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Bottom Center (S1)

5
Stage2 -1

Bridge Response Plot

20,

AV-68 - Entire Bridge Seclion, Load Case. PC-DC

NN NN NN

20 Longitudinal Stress - Bottom Center (S11) Max = 84013 Min = -16 4945 (N/imm32)

>

<

Mouse Pointer Location

Detance From Sar of rdge Obkel < Bridge cut

Response At Current Location -14.7057 2 [ show Cut

Snap Options.
Save Named Set

Snap to Computed Response Foints

Refresh
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TOP CENTER
[E] Bridge Object Response Display
Select Bridge Object

Bridge Model Type

ANV-68 - Area Object

Select Display Component

Result Types Stress.
Resulls For Entire Bridge Section
Response

Longtudinal Stress - Top Center (S11)

Bridge Response Plot
B

€ siivTowss

PS-1+PS-2

Show Tabular Display of Current Piot Units.
Show Table. N, mm, C
Load Gase/Load Combo

Case/Combo  PC-PS+PS2

1

Stage2 - 1

VA ‘

V68 - Entire Brid:

A

& Section, Load Case: PC-P5+P52

Y

Mouse Pointer Location

<

Distance From Start of Bridge Object

Response Befors Current Location ] 2

Response After Current Location -8.5978 33

BOTTON CENTER

=] Bridge Object Response Display

Select Bridge Object Bridge Model Type:

A58 - Area Object

Select Display Component
Result Types Stress.

Resutts For Entire Bridge Section

Response Longitudinal Stress - Bottom Center (S11)

Bridge Respense Plot
15,

n
v VY

v

Longitudinal Stress - Top Center (S11) Max = 3.6458 Min = -6.6238 (Nimm2)

>
Snap Options.

Save Named Set
Snap to Computed Response Points

[ show cut
[ show cut

Refresh

Show Tabular Display of Current Plot Units.

Show Table N, mm, C
Load Case/Load Combo

Case/Combo | PC-PS+PS2

- =

Stage2- 1

AV-68 - Enlire Bridge Section, Load Case: PC-PS+PS2

-15

<

Mouse Pointer Location

Longitudinal Stress - Bottom Center (S11) Max = 12.4694 Min = -8 0068 (N/mm2}

>
Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Poinis
Response Before Current Lecation 103587 2z [] Show Cut
Response After Current Location 9.9748 33 [ show cut

Refresh
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TOP CENTER

IE] Bridge Object Response Display

0.8-BRT-1

TomAs

. TR

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
V88N = Area Object Show Table. N, mm, © -
Select Display Component Load Caseil oad Combo Multivalued Options
Result Types. Stress. ~ Case/Combo 0.80 % BRT-1 ~ (@) Envelope Maxihin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enabied q -
Sectioncut | 4 [B
Bridge Response Plot
15 AVGBH - Entire Bridge Section, Load Case: 0,80 x BRT-1 (Max/in}
0
15 Longitudinal Stress - Top Center (S11): Max = 13106 Min=-1.1162 (Nimm2)
< >
Nouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 1 32 [ show cut
Response After Currsnt Location 1.3097 iE [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Uniis
AveaN = Area Object Show Table. N, mm, C -
Select Display Component Load Case/Load Combo Hutivalued Options
Resutt Types Stress. ~ Case/Combo | 0.80 x BRT-A I @) Envelope Max/Min
Resutts For Entire Bridge Section - Show Vehicle Location © Envelope Max
) Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enabled q -

Bridge Response Plot

sectioncut | 4 B

15 AV-68H - Entire Bridge Seclion, Load Case: 0 80 x BRT-1 (MaxiMin)
o
15 Longitudinal Stress - Top Center (S11) Max = 13106 Min=-1.1162 (Nimm2)
<

Wouse Fointer Location

Distance From Start of Bridge Object
Response Before Current Location -0.1767

Response After Current Location -0.2307

32
33

Snap Options.

Snap to Computed Response Points

[ Show Cut
[] show Cut

>

Save Named Set

Refresh
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BOTTON CENTER

0.8-BRT-1

TomAs

. TR

21 Bridge Object Response Display

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Avsen < Area Object Show Table. N, mm, ¢ ~
Select Display Companent Load Case/Load Combo Multivalud Options
Result Types. Stress = ConaiConto [RIEEES - ® Envelope Maxiiin
Resutts For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Bottom Center (S11) [ eate 3 -
sectoncut [ 4| [
Bridge Response Piot
3 AV-GBN - Entire Biidge Section, Load Gase: 0.80 % BRT1 (Max/Min]
0
3 Longitudinal Stress - Bottom Center (S11): Max = 1.9881 = 25445 (N/mm2)
< >
House Fointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Foints
Response Before Current Location WHEDS ) [ show cut
Response After Current Location 0.4207 = [ show cut Refresh
5] Bridge Object Response Display *
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
VBB - Area Object Show Table. N, mm, € ~
Select Display Component Load Case/Load Combo Mukivalued Options
Result Types Stress v CaseiCombe | 0.80 x BRT-1 v @ Envelope Max/in
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
(O Envelope Min
Response Longtudinl Stress - Bottom Center (S11) [ Enabled

Bridge Response Piot

sectioncut | 4 |

3 AVZ68N - Entire Bridge Section, Load Case. 0.80 x BRT-1 (Max/Min}
0
3 Longitudinal Stress - Bottom Center (S11). Max = 1.9881 Min = -25445 (N/imm2)
<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location 2128 3z

Response After Current Location 28431 £

Snap Options.

Snap to Computed Respense Foints

[ show cut
[] Show Cut

>

Save Named Set

Refresh
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TOP CENTER

2] Eridge Object Response Display

Select Bridge Object Bridge Model Type

AVBEN > Area Object

Select Display Component

0.8-BRT-2

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

Units.

N, mm, € -

Multivalued Options.

Result Types. Stress ~ Case/Combo 0,80 x BRT-2 - (®) Envelope Max/Min
Resutts For Entire Bridge Section ~ Show Vehicle Location O Envelope Max

(O Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enabled

Bridge Response Plot

sectioncut | 4 b

15 AV-68N - Entire Bridge Section, Load Case 0,80 x BRI-2 (Max/Min)
0
15 Longitudinal Stress - Top Genter (ST1): Max = 1.4844  Min = -1.1533 (N/mm2}
< >

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location =Y ) [0 show cut
Response After Current Location 1.4834 = [ shew cut Refresh
IE] Bridge Object Response Display
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units:
Avesen = Area Object Show Table. N, mm, C -
Select Display Companent Load Case/Load Combo Mulivalued Options.
Result Types Stress. 7 Case/Combo | 0,80 x BRT-2 ~ @ Envelope Max/Min
Resutts For Entire Bridge Section v Show Vehicle Location O Envelope Max
- (O Envelope Min
Response Longitudinal Stress - Top Center (S11) ~ [ ena g -

Bridge Response Plot

Snap Options

Snap to Computed Response Points.

sectionCut | 4 B

Save Named Set

15 AV-68I - Entire Bridge Seclion, Load Case. 0.80 x BRT-2 (Max/Min)

0

15 Longitudinal Stress - Top Genter (S11): Max = 14844 Min = -1.1533 (N/mm2}
< >

louse Fointer Location
Distance From Start of Bridge Object
Response Before Current Location -0.1699

Response After Current Location -0.2477

32
33

Snap Options.

Snap to Computed Response Points

[ Show Cut
[] show cut

Save Named Set

Refresh
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BOTTON CENTER

[E] Bridge Object Response Display

Select Bridge Object Bridge Wodel Type

AVEEN -

Area Object

Select Display Component

€

unts

0.8-BRT-2

Show Tabular Display of Current Piot

Show Table. N, mm, €

Load Casel/Load Combo Multivalued Options

Result Types. Stress. ~ CaselCombo 0,80 x BRT-2 - @ Envelope MaxiMin
Resutts For Entire Bridge Section ~ Shows Vehicle Location O envelope Max
O Envelope Min
Response Longitudinal Siress - Bottom Center (S11)  ~ I = q =
sectoncut | 4 [
Bridge Response Plot
3 AV-6BN - Entire Bridge Section, Load Gase. 0,80 x BRT-2 (MaxiMin]
o
Lengitudinal Stress - Bottom Center (S11): Max = 2.0426  Min =-2.884 (Nimm2)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  ~ Bridge Cut Snap to Computed Response Points.
Respense Before Current Location HED 32 [ show cut
Response After Current Location 0.4403 3 [ show cut Refresn
[E] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AvBEN B Area Object Show Table. N, mm, ¢ -
Select Display Component Load Case/Load Combo lutiivalued Options
Result Types Stress v Case/Combo | 0,80 x BRT-2 ~ @® Envelope Maxiliin
Resuts For Entire Bridge Section v Show Vehicle Location QO enveiope Max
Envelope Win
[ Enabled O P -
Response: Longitudinal Stress - Bottom Center (S1)  + 5
Section cut | 4| B

Bridge Respense Plot
3

V68N - Entire Bridge Section, Load Gase: 0,80 x BRT-2 (Max/Min)

Longitudinal Stress - Bottom Center (S11). Max =2.0426  Min

2884 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location -22644 32 [ show Cut
Response After Current Location -2.8826 @ [ show cut Refresh

UNIVERSIDAD
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10.5.2. Cortante Viga en el Apoyo

PC-DC
MAX

IE] Bridge Object Respense Display

UNIVERSIDAD

ANTO TOMAS

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AvEEN v Area Object Show Table, Export To Excel. KN, m, ¢ v
Select Display Component Load Case/Load Combo
Result Types Force hd Case/Combo | PC-DC ~
Results For Left Exterior Girder -
Response Shear Vertical (V2) - g =
[] Include Tendon Forces [ Show Selected Girder Stage2-1
Bridge Response Plot
2000 AV-68N - Lefl Exlerior Girder, Load Case: PC-DC
0
2000 Shear Vertical (V2): Max = 1910.5456 Min = -1909.956 (KM}
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  ~ |[45.75 Bridge Cut Snap to Computed Response Points
Response At Current Location 1852 5465 [ show cut
Distance Options Refresh
@) LayoutLine () Girder Length
IE] Bridge Object Respense Display X

Select Bridge Object

Bridge Model Type Show Tabular Display of Current Plot Units
AV68N v Area Object Show Table. Export To Excel. KN, m, C ~

Select Display Component Load Case/Load Combo
Result Typss. Force

Case/Combo  |PC-DC

Results For Left Exterior Girder

Response Shear Vertical (v2)
[] Include Tendon Forces. [ Show Selected Girder

Bridge Response Plot

1

Stage2- 1

2000,

AV-68N - LeNl Exterior Girder, Load Case: PG-DG

Shear Vertical (V2): Max = 1910.5456

Mouse Pointer Location Snap Optiens.

Distance From Start of Bridge Object

~|[20.75) Bridge Cut
-1504 562 [ Show Cut

Snap to Computed Response Points.
Response At Current Location

Distance Options.

@ LayoutLine © Girder Lengin

Min = -1909.956 {KN)
>

Save Named Set

Refresh
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MAX

IE] Eridge Object Respanse Display

€ siivTowss

PC-DW

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
A\V-EEN > Area Object Show Table. Export To Excel. KN, m, C ~
Select Display Compenent Load Case/Load Combo
Result Types. Force = Case/Combo | DW2-CARPETAZ ~
Results For Left Exterior Girder ~
Response Shear Vertical (V2) ~ N g =
[ Include Tendon Forces. [ show Selected Girder
Bridge Response Plot
120 AV-GEN - Left Exterior Girder, Load Case. DW2-CARPETA2
0
120 Shear Verlical (V2) Max = 1097488 Min =-109.7136 (KN)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | |45.75 Bridge Cut Snap to Computed Response Points
Response At Current Location 96.829 [ show cut
Distance Options. Refresh
@ Layout Line () Girder Length
|1 Eridge Object Response Display X
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units.
AV-EBN ~ Area Object Show Table. Export To Excel KN, m, € ~
Select Display Component Load Case/Load Combo
Result Types Force i Case/Combo | DW2-CARPETA2 ~
Results For Left Exterior Girder ~ e a:
Response Shear Veertical (V2) ~ 1 [
[ include Tendon Forces [] Show Selected Girder
Bridge Respense Plot
120, AV-B3N - LeM Exterior Girder, Load Case: DW2-CARPET
o
-120.

<

Mouse Pointer Location

Distance From Start of Bridge Object 2075 Bridge Cut

Response At Current Location

Shear Vertical (V2) Max=109.7488 Min =-109.7136 (KN)
>

Snap Options
Save Named Set

Snap to Computed Response Foints.

[srett [ [ showeut -

Distance Options Refresh

@ Layout Line () Girder Length

Pagina 155 de 207



MAX

5] Bridge Object Response Display

BRT-1

@ SIS TOMAS

X
Select Bridge Object Eridge Model Type Show Tabular Display of Current Plot Unis
AVEEN o ‘Ama()h)em | show Table || Export ToExcel | ‘m, mc
Select Display Component Load CaselLoad Combo Mutivalued Options
—— R © e
Resutts For | Left Exterior Girder v Show Vehicle Location O enveiope Max
Envelope Min
— [ e = [ Enabled Display Table, O = =
7T T 8 8 ) step 1 =
[ Include Tendon Forces [] Show Selected Girder section Cut [ [B] ) Befors ) At
Bridge Responss Plot
20 AV-G8N - Len Exterior Girder, Load Gase: BRT-1 (Max/in)
]
-800 Shear Vertical (v2) Max = 7884448 Min = -788.2711 (KN)
< >
Mouse Pointer Location Snap Options
- - Save Named Set
Distance From Start of Bridge Object | [45.65 | Bridge cut [ Snap to Computed Response Points
‘Show Named Set
Response At Current Location 7774 [[] Show Cut
Ditance Optans
@ Layout Line O Grger Lengtn
] Bridge Object Response Display x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
AVEEN - [ Area Obisct | snowTabe | | ExconToExce | [kn.m c -
Select Display Companent Load Case/Load Combo Muttivalued Options.
phs— Y coormo ® emocs i
Results For | Left Exterior Girder v Show Vehicie Location O enveiops Max
Response | shear vertical (v2)

[ Include Tendon Forces [ Show Selected Girder

Bridge Response Plot
800,

[ Enabled

sectoncut |14 [ ¢

) Before.

After

Q) Envelope Min

O step £

0]

V68N - Left Exterior Girder, Load Gase: BRT-1 (Max/Min)

<

HMouse Pointer Location

Distance From Star of Bridge Obiect_ -|[2084%6 | Bridge Cut

Response At Current Location

Shear Vertical (V2) Max = 788.4445 Min = -788.2711 (KM)

‘Snap Optiens

[] Snap to Computed Response Points

6570767 16 [ show Cut

Distance Options.
@ Layout Line

O Girder Length

>

‘Show Named Set
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MAX

5] Bridge Object Response Display

Select Bridge Object

@ SIS TOMAS

Bridge Model Type Show Tabular Display of Current Plot Unts
AvEEN - [ area Object | showTaie.. | | ExportToexcel. | [k, m c -
Select Display Component Load Case/load Combo. Muttivalued Options.
— SR © i
Results For | Lett Exterior Girger | Show Vehicle Location O Envelope Max
(O Envelope Min
Response | Shear Vertical (v2) | ) e Desplay Tebe.. O step 1 g
L] Include Tendon Forces [] Show Selected Girder sectoncut [14] [ ) Befors ) Aer
Bridge Response Plot
1000

AV-68N - Left Exterior Girder, Load Case: BRT-2 (Max/Min)

Mouse Pointer Location

Distance From Start of Bridge Object

/(a5

Response At Current Location

| Brisge cut

Shear Vertical (V2) Max = 887.8258 Min = -B87 5951 (K]

Snap Options.

[7e9703% [ [] showcut

[] Snap to Computed Response Point

>

T

i

Dstance Opions [ Refresn |
@ Layout Line O Girder Length
[E] Bridge Object Response Display
Select Bridge Object Bridge Model Type: ‘Shows Tabular Display of Current Plot Units.
Av-seN < [Area Object | show Tabie | | EwotTobxcel | [kn.m ~
‘Select Display Component Load Case/Load Combo Mutivalued Options
ot fo SR ® tncetit
Resuls For | Lert exterior Girder - Show Vehicle Location O Envelope Max
O Envelope Win
s v O D

[ inelude Tendon Forces

Bridge Response Plot

[ Show Selected Girder

Section Cut [ [B] ) Before

O After

O step i E

1000,

AV-68N - Lefl Exteri

Girder, Load Case: BRT-2 (Max/hin)

I

Mouse Pointer Location

Distance From Start of Bridge Object

~ |[20.4845

Response At Current Location

| Bridge cut

Shear Vertical (V2) Max = 887.8258 Min = -887 5951 (KN)

Snap Options

[] Snap to Computed Response Points

7089325 16 [ Show Cut

Distance Options.
@ Layout Line

Q) Girder Length

£
|
g .

{
1
;

g
il
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 2

SECCION TRANSVERSAL VIGA CARACTERISTICAS CABLES PRE-ESFUERZO

bw (mm)= 1800 mm fy:‘ 420 Mpa
hotal (Mm)= 1400 mm fy= 1640 Mpa
d's (mm)= 50 mm AS Toron= 560 mm?
ds (mm)= 1350 mm
FACTOR MINORACION ESFUERZOS CARACTERISTICAS CONCRETO
6.A.4.2.3-1 o= 1 fc'=  36Mpa
6.A.4.2.4-1 D= 1 6(fc)%0.5= 36 Mpa
o= 1 0.60 fc'= 22 Mpa
0.40 fc'= 14 Mpa
CALCULO RESISTENCIA A CORTE SECCION VIGA FUERZA CABLES -PERDIDAS
Ve= 2420.3 Kn TOTALES (Ton)
Av=  568.0Kn
sep= A 200.0 Kn # cable VG N7
Vs= 1610.3 Kn 1-3I 215.41
1-41 215.288
OV 1= 4030.6 Kn 1-6l 230.634
OV 2= 21870.0 Kn 1-71 228.414
V= 4975.6 Kn 1-1.21 240.528

VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)

VIGA APOYO - FUERZA INTERNAS (2 X LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o7 (Mpa) 7.92 0
ELEMENTO 6. (Mpa) 0 -14.71
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 10.35
ELEMENTO 6. (Mpa) -6.82 0
0.8 BRT-1 TOP BOTTON
ESFUERZOS EN o1 (Mpa) 1.309 0.42
ELEMENTO S (Mpa) -0.23 -2.54
0.8 BRT-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 1.48 0.44
ELEMENTO 6. (Mpa) -0.25 -2.88

PC-DC MIN MAX
CORTANTE MAX Vu (KN) -1504.54 1652.54
MOMENTO MAX My (Kn m)

PC-DW MIN MAX
CORTANTE MAX Vu (KN) -88.16 96.89
MOMENTO MAX My (Kn m)

BRT-1 MIN MAX
CORTANTE MAX Vu (KN) -657.07 737.37
MOMENTO MAX My (Kn m)

BRT-2 MIN MAX
CORTANTE MAX Vu (KN) -708.93 799.70
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

VG- EXTERIOR
TOP BOTTON
21.5 61.1
Ok ok
TOP BOTTON
64.2 15.8
Ok ok
TOP BOTTON
47.8 2.8
Ok Ok
PRE-ESFUERZO
3099.2
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
2.1
Ok
FLEXION
0.0
NA

£33 SANTOToMAS

R_F:GJF_(FQ-‘F‘L +F,

) . .
~ Concrete Tension
R

6f -(F, + 2) .
RF = M Concrete Compression
f

041 -é(a +F,+F)
RF=e 2
F

Concrete Compression
o 08 - (i +Fy+F)

Prestressing Steel Tension
F
1

C={1pe )(DC)=(ypp (D) E(vz )(P)
':':’u JWLL+IM)

RF =
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10.5.3. Esfuerzos Viga en el Centro de Luz

PC-DC
TOP CENTER

IE] Bridge Object Response Display

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Unis
AVES - Area Object Show Table. N, mm, C “
Select Display Component Lead Case/Load Combo
Result Types Stress ~ Case/Combo | PCDC <
Results For Entire Bridge Section “
Response Longitudinal Stress - Top Center (S11) ~ 1 -
Stage2 - 1
Bridge Response Plot
8. AV-68 - Entire Bridge Section, Load Case: PC-DC
-8 Longitudinal Stress - Top Center (S11): Max = 7.8265 Min = -4 7472 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object ~ || 3TTTTE Bridge Cut Snap to Computed Response Points.
Response Before Current Location -3.5227 2z [ show cut
Response After Currant Location -351%8 = [ show cut Refresn
=] Bridge Object Response Display %
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot unts
VB v Area Object Show Table: N, mm, ¢ ~
Select Display Component Load Case/Load Combo
Result Types Stress 4 Case/Combo | PC-DC ~
Results For Entire Bridge Section -
Response Longtudinal Stress - Bottom Center (S11)  ~ 1 =]
Stage2- 1
Bridge Response Plot
20 AV68 - Entire Bridge Section. Load Case PC-DC

AN NN NN

20
<

Lengitudinal Stress - Bottom Center (511 Max = 8.4013  Min = -16.4945 (N/mm2)
>

House Pointer Location

Distance From Start of Bridge Object || 31777.78 Bridge Cut

Response Before Current Location 612688 22 [] Show Cut

Snap Options
Save Named Set

Snap to Computed Response Points,

Response After Current Location 6.1175 23 [ show cut Refresh
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PS-1+PS-2
TOP CENTER

[Z] Bridge Object Response Display

Select Bridge Object Bridge Model Type

Show Tabular Display of Current Plot Units.
AV68 ~ Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types. i 4 Case/Combo | PC-PS-PS2 ~
Resuls For Entire Bridge Section ~
Response Longiudinal Stress - Top Center (S11) ~ q =
Stage2- 1
Bridge Response Plot
8 AV-68 - Entire Bridge Seclion, Load Case: PC-PS+PS2

: AL
VYV VVY

Longitudinal Stress - Top Center (S11): Max = 3.6458  Min

<

Mouse Pointer Location

6.8239 (N/mm2)
Distance From Start of Bridge Object

>
Snap Options
Save Named Set
| [3177778 Bridge Cut Snap to Computed Response Points
Response Before Current Location 23688 22 [ show Cut
Response After Current Location 33238 = [ show cut Refresh
IE] Bridge Object Respanse Display X
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Piot Units.
MBS P Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Resutt Types Stress 4 Case/Combo | PC-P5+PS2 ~
Results For Entire Bridge Section ~
Response Longitudinal Stress - Bottom Center (S11)  ~ f =]
Stage2- 1
Bridge Response Plot
15, AV-68 - Entire Bridge Section, Load Case: PC-PS+PS2
0
-15 Longitudinal Stress - Botiom Center (S11): Max = 12.4594 Min = 80069 (Nfmm2)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object  w |[31777.78 Bridge Cut Snap to Computed Response Foints.
Response Before Current Location -1.6328 2 [ show cut
Response After Current Location 74299 E=) [ show cut

Refresh
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TOP CENTER

[E] Bridge Object Response Display

0.8-BRT-1

TomAs

. TR

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units.
AvEEN - ‘Area Object Show Table. N, mm, € ~
Select Display Component Load Case/load Combo Multivalued Options.
Result Types. Stress. ~ CaselCombo 0.80 x BAT-1 - @ Envelope MaxiMin
Results For Entire Bridge Section ~ Show Vehicle Location O Eenvelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) - [ Enablea q =
Sectoncut | 4 [p
Bridge Response Plot
15 AV-68N - Entire Bridge Section, Load Case: 0.80 x BRT-1 (Max/Min}
o
15 Longitudinal Stress - Top Center (S11): Max = 1.3106 Min=-1.1162 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Briage Cut Snap to Computed Response Points
Response Before Current Location 0.1698 24 [ show cut
Response After Current Location 0.1897 e [ show cut Refresn
IE] ridge Object Response Display x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
AV-EBN v Area Object Show Table. N, mm, C ~
Select Display Component Load CasefLoad Combo Multivalued Options.
Result Types Stress. v CaseiCombo  0.80 x BRT-1 ~ @® Envelope Max/Min
Results For Entire Bridge Section v Shaw Vehicle Location O Envelope Hax
[ Enablec (O Envelope Min
Response Longitudinal Stress - Top Center (S11) v nal 5 B
SectonCut | 4 [p

Bridge Response Plot

15

AV-68 - Entire Bridge Section, Load Gase: 0.80 x BRT-1 (Maxin)

15
<
Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location -0.95%8

Response After Current Location -0.9592

w||31777.78 Bridge Cut

2
n

Longitudinal Stress - Top Center (S11): Max = 1.3106  Min =-1.1162 (N/mm2}

Snap Options.

Snap to Computed Response Foints
[] show cut
[] show cut

>

Save Hamed Set

Refresh

Done
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BOTTON CENTER

IE] Eridge Object Response Display

Select Bridge Object

AEEN -

Select Display Component

Result Types e 4 CasefCombo | 0.80 xBRT-1 ~
Results For Entirs Bridge Section ~ Show Vehicle Location
Response Longitudinal Stress - Bottom Center (511}~ [ Enabled

Bridge Response Plot
3

Bridge Model Type Show Tabular Dispiay of Current Plot

Area Object Show Table

Load Case/Load Combo

section cut 14| [

€ siivTowss

Units

N, mm, €

Multivalued Options
® Envelope Maxiin
O Envelope Max
O Envelope Min

V-GN - Entire Bridge Section, Load Gase: 080 X BRI-1 (Max/in)

3
<

Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location

Respense After Current Location

BOTTON CENTER

2] Bridge Object Response Display

Select Bridge Object

ABEN ~

Select Display Component

Result Types Stress.
Results For Entire Bridge Section

Response

Bridge Responss Plot
3

Bridge Model Type.
Area Object

Longttudinal Stress - Bottom Center (S11)  ~

Longitudinal Stress - Bottom Center (S11)

Snap Options
v |[31777.78 Bridge Cut

178 2

[ Show Cut

17581 2 [ show cut

Show Tabular Display of Current Plot
Show Table.

Load Case/Load Combo

CaselCombo  |0.80 x BRT-1 ~
~ Show Vehicle Location
[] enabled

sectoncut | 4 [p

Max = 1.9881

Snap to Computed Response Points.

>

Save Named Set

Refresh

Units

N, mm, C ~

Wuttivalued Options.
@ Envelops Mawin
O Envelope Max
O Envelope Min

AV=68H - Enire Bridge Section, Load Case. 0.60 x BRT-1 (Max/Min}

3

<
Mouse Pointer Location

Distance From Start of Bridge Obiect
Response Before Current Location

Response After Current Location

Longitudinal Stress - Bottom Center (S11). Max = 1.9881 Min = -2.5445 (N/mm2)
>

Snap Options

- Bridge Cut Snap to Computed Response Paints.
05472 20 [ show Cut
-0.5466 21 [] show cut

Save Named Set

Refresh

Done:

Min = -2 5445 (Nimm2)
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TOP CENTER

0.8-BRT-2

€ siivTowss

[E] Bridge Object Respense Display x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
Av-seN < Area Object Show Table. N, mm, C ~
Select Display Component Load CaselLoad Combo Mulivalued Options
Result Types. Stress. ~ Case/Combo 0,80 x BRT-2 - @ Envelope Maxilin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (S11) ~ [ Enabled q =
sectoncut | 4 B
Bridge Response Piot
s AV 68N - Entire Bridge Section, Load Case 0.80 % BRT-2 (Max/Min]
0
45 Longitudinal Siress - Top Genter (S11). Max = 14844 Min=-1.1533 (Nimm2)
< >
WMouse Pointer Location Snap Options,
Save Named Set
Distance From Start of Bridge Object Briage Cut Snap to Computed Response Points.
Respense Before Current Location 0.1913 24 [ show Cut
Response After Current Location 01912 = [ show cut Refresh
I Bridge Object Respense Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
Av-EeN % Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo Mutivalued Options.
Result Types. Stress ~ Case/Combo | 0,80 x BRI-2 ~ ® Envelope Max/Min
Resutts For Entire Bridge Section - Show Wehicle Location O Envelope Max
[ Enabled O Envelope Min -
Response Longitudinal Stress - Top Center (S11) v 1

Bridge Response Plot

Section Cut | ] [}

V68N - Entire Bridge Section, Load Case: 0,80 x BRT-2 (Max/Min)

15
0
-15 Longitudinal Stress - Top Center (S11): Max = 14844 Min =-1.1533 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set

Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

v |[s177778 Bridge Cut

-0.9653 2 [ show Cut
[ Show Cut

-0.9847 <

Snap to Computed Response Points.

Refresh
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0.8-BRT-2
BOTTON CENTER

IE] Eridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot units
AvseN < Arca Object Show Table. N, mm, C ~
Select Display Component Load CaselLoad Combo Muttivalued Options
Result Types. Stress. ~ Case/Combo 0,80 x BRT-2 ~ @ Envelope Max/Min
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Bottom Center (511) [_fepabld g o
Section Cut | 4 [B
Bridge Response Piot
3 AV-68H - Eniire Bridge Section, Load Case 0,60 x BRT-2 (Max/Min)
0
3 Longitudinal Stress - Bottom Center (S11). Max = 2.0426  Mi
< >
Mouse Pointer Location Snap Optiens
Save Named Set
Distance From Start of Bridge Object  ~ |[31777.78 Bridge Cut Snap to Computed Response Foints
Response Before Current Location 17682 22 [ show Cut
Response After Current Location 1.7688 = [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AV-EEN ~ Area Object Show Table. N, mm, C -
Select Display Component Load Case/Load Combo Wultivalued Options
Result Types Stress. v CaselCombo 0,80 x BRT-2 - ® Envelope Max/Min
Resutts For Entire Bridge Section ~ Show Vehicle Location O Enveiope iax
. ] Enabies O Envelope lin "
esponse Longitudinal Stress - Bottom Center (S11) 1

sectioncut | 4 B

Bridge Response Plot

3 AV_GBI - Entire Bridge Section, Load Gase: 0,80 x BRT-2 (Max/in)
0
3 Longitudinal Stress - Boltom Center (511). Max = 2.0426  Min =-2 884 (N/mm2)
< >
House Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object v |[31777.78 Bridge Cut Snap o Computed Response Points
Response Before Current Location 04124 2 O show Cut
Response After Current Location -0.4131 E=) [ show cut

Refresh
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0 6.12
ELEMENTO o, (Mpa) -3.52 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o; (Mpa) 3.36 0
ELEMENTO o, (Mpa) 0 -7.63
0.8 BRT-1 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0.169 1.76
ELEMENTO o, (Mpa) -0.96 -0.55
0.8 BRT-2 TOP BOTTON
ESFUERZOS EN oy (Mpa) 0.191 1.766
ELEMENTO 6. (Mpa) -0.965 -0.413

UNIVERSIDAD

ANTO

Tomas
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10.6.
10.6.1. Esfuerzos Viga en el Apoyo

TOP CENTER

2] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AV-8E - Area Object
Select Display Component
Result Types. Strass. >
Results For Entire Bridge Section -
Response Longtudinal Stress - Top Center (S11) ~

Bridge Response Plot

Puente costado norte — Luz 3

PC-DC

Showr Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

Case/Combo | PC-DC

€ siivTowss

Units.

B

Stage2 - 1

8.

AV-68 - Enlire Bridge Seclion, Load Case. PC-DC

A

N

A

E]

<

Mouse Pointer Location
Distance From Start of Bridge Object
Respense Before Current Location TS 2

Response After Current Location 79214 33

BOTTON CENTER

[E] Bridge Object Response Display

Select Bridge Object Bridge Model Type

VB > Area Object
Select Display Component
Result Types Stress =
Results For Entire Bridge Section ~
Response Longiudinal Stress - Bottom Center (511)

Bridge Response Plot

Case/Combo

L/

Longitudinal Stress - Top Center (S11): Max = 7.9265 Min = -4.7472 (N/mm2)

Snap Options

[ Show cut
[ show cut

Showr Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

PC-DC.

Snap to Computed Response Foints.

>

Save Named Set

Refresn

units

N, mm, C v

1

Stage2 - 1

20,

AN

2

/N

AV-68 - Entire Bridge Section, Load Gase: PG-DC.

NN

°7

-20.
<
House Pointer Location

Distance From Start of Bridge Object Bridge Cut
Response Before Current Location -14.7057 32

Response After Current Location -16.4884 3

Longitudinal Stress - Botiom Center (S11): Max = 8.4013  Min

Snap Options.

[ show Cut
[ show Cut

Snap to Computed Response Poinis

6.4945 (N/mm2}
>

Save Named Set

Refresh
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PS-1+PS-2

TOP CENTER

[E] Bridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.

Py < Area Object Show Table.. N, mm, C -
Select Display Component Load Case/Load Combo

Result Types Stress i Case/Combo | PC-PS+PS2 -

Results For Entire Bridge Section -

Response Longitudinal Stress - Top Center (S11) -

Bridge Response Piot

1

Stage2-1

-

Mouse Pointer Location

Distance From Stat of Brdge Obiscl Bridge ut

>

Snap Options
Save Named Set

Snap to Computed Response Points

Response Before Current Location B =2 [ show cut
Response After Current Location £.5978 33 [ show Cut Refresh
IZ] Eridge Object Respanse Display
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units.
V68 - Area Object Show Table... N, mm, C v
Select Display Component Load Case/Load Combo
Result Types Stress hd Case/Combo | PC-PS=PS2 v
Results For Entire Bridge Section -
Response Longiudinal Stress - Bottom Center (511)  ~ 5 =
Stage2- 1
Bridge Response Plot
15, AV - Enlire Bridge Secion, Load Case. PC-PS+PS2
0
-15.

<

Mouse Pointer Location

Distance From Start of Bridge Object Bridge Cut

Response Before Current Location 103597 32 [ show cut

Response After Current Location 9.9748 33 [] show cut

Longitudinal Stress - Bottom Center (511} Max = 12,4694 Min = -8 0068 (N/mm2)

>

Snap Options
Save Named Set

Snap to Computed Response Points.

Refresh

UNIVERSIDAD

ANTO TOMAS
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0.8-BRT-1
TOP CENTER

IE] Bridge Object Response Display e

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units.

AV-EEN - Area Object Show Table. N, mm, ¢ ~
Select Display Component Load Case/Load Combo Multivalued Options

Resutt Types =hED v CaselCombo | 0.80 x BRTA ~ @ Envelops Max/in

Resutts For Entire Bridge Section ~ Show Wehicle Lecation O Envelope Max

[ Enabled O Envelope Min =

Response Longitudinal Stress - Top Center (S11) -

section cut | 4| [

Bridge Response Piot

15 AV-68M - Entire Bridge Section, Load Case: 0 80 X BRT-1 (Max/Min)

15

Longitudinal Stress - Top Center (S11). Max = 1.3106  Min =-1.1162 (N/mm2)
<

>

Wouse Fointer Location

Distance From Start of Bridge Object Bridge Cut

Response Before Current Location 1 32 O show cut

Snap Options
Save Named Set

Snap to Computed Response Points

Response Afier Current Location 1.3087 = [ show cut Refresn

TOP CENTER

=1 Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Dispiay of Current Plot Unis
Av-58N - Area Object Show Tabe. N, mm, ¢ -
Select Display Component Load Case/Load Combo Muttivalued Options.
Result Types 2D < CaseiCombo | 0.80 x BRT-1 ~ ® Envelope MaxiMin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
) Envelope Min
Response Longitudinal Stress - Top Center (11} ~ [ Enabled -

sectoncut | { [p

Bridge Response Piot

15 AV68M - Entire Bridge Section, Load Case: 0.60 x BRI-1 (Max/Min)
0

15 Longitudinal Stress - Top Center (S11): Max = 13106 Min=-1.1162 (N/mm2)
< >
Mouse Pointer Location Snap Options.

Save Named Set

Distance From Start of Bridge Object  ~ Bridge Cut Snap to Computed Response Points

Response Before Current Location 01767 32 [ show cut

Response After Current Location -02307 33 [ shew cut

Refresh
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0.8-BRT-1
BOTTON CENTER

(] Bridge Object Response Display x
Select Bridge Object Bridge Model Type Show Tatular Dispiay of Current Pt Unts
Avaan | [Aresctma _sowtte.. | [ESESEST) nmmC v
Load CaseiLoad Combo Mutvsued Optons.
v v @ Enveiope Maxitn
v| ‘Show Vehicle Location O Eenvelope Max
-

UL

AVGEH - Entre Bridge Sechon, Load Case 080 x BRT-1 (MaxAMn)

3

Lonptudinad Stress - Bottom Center (S11) Max = 10881 Mn = .2 S44S Nmm2)
< >

|Dmtance From Start of Brdge Obect (46500 | Brisge Cut
Resgonse Before Current Locaton [o1se (2 []swewowmt
Resgonse After Current Location foer [ [ Svow cut

BOTTON CENTER

[EJ eidge Object Response Display b3

Select Bedge Otpect Beidge Model Type

| Avea =3 | Ares Obpct

Select Dapiay Componest

ResutTypes  Swess ~!
Resuts For Enre Brdge Secton ]

Response Longludnal Stress - Botom Center (S11) |

Longhudnal Stress - Botiom Center (S11) Max = 19881 M = .2 5445 (Nimm2)
>

‘Snap Optons amoesdsi =]
[£) Snap 10 Computed Response Ponts. 4
Shew ured Set |

Refresn
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TOP CENTER

2] ridge Object Response Display

€ siivTowss

0.8-BRT-2

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
Avsen - Area Object Show Table. N, mm, © -
Select Display Component Load CaserLoad Combo Multivalued Options.
Result Types. Stress. ~ Case/Combo 0,80 x BRT-2 ~ (®) Envelope Max/Min
Results For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Top Center (511)  ~ [_fepabld q B
section cut | ] [B
Bridge Response Plot
s AVGEN - Entire Bridge Section, Load Case’ 0,60 % BRT-2 (Max/iin)
0
B Lengituiinal Stress - Top Center (S11): Max = 1.4844  Min = -1.1533 (N/mm2)
< >
Mouse Fointer Location Snap Options
Save Named Set
Distance From Start of Bridge Objsct Bridge Cut Snap to Computed Response Points
Response Before Current Location EE = [0 show cut
Response After Current Location 1.4834 = [ show cut Refresh
[E] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units.
AvEEN o Area Object Show Table. N, mm, C ~
Select Display Componant Load Case/Load Combo Mulivalued Options
Resutt Types. Stress v Case/Combo 0,80 x BAT-2 - (®) Envelope Max/Min
Resuls For Entire Bridge Section v Show Vehicie Location O Envelope Max
o (O Envelope Min
Response Longitudnal Stress - Top Center (S11) [ ena -

Bridge Response Plot

Section cut | | [

15

AVZ68H - Entire Bridge Section, Load Case. 0,80 x BR1-2 (Max/Min}

15
<

Mouse Pointer Location

Ditance From Sar afBrgs Gl e Cut

Response Before Current Location

Response After Current Location

Longitudinal Stress - Top Center (S11): Max = 1.4844  Min =-1.1533 (N/mmz2}
>

Snap Options:
Save Named Set

Snap to Computed Response Points
-0.1699 32 [ sShow Cut

02477 3 [ Show Cut Refresh
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BOTTON CENTER

=1 Bridge Object Response Display

Select Bridge Object
AV-EBN -
Select Display Component
Result Types. Stress
Results For Entirs Bridge Section
Response Longtudinal Stress -

Bridge Response Plot

Bridge Wodel Type
Area Object

Bottom Center (S11)

0.8-BRT-2

Shew Tabular Display of Current Plot

Show Table

Load Case/Load Combo
Case/Combo | 0,80 x BRT.2

Show Venicle Location

[ Enablea

Sectioncut | | [B

€ siivTowss

Units

N, mm, © ~

Mulivalued Options
® Envelope Max/Min
O Envelope Max
O Envelope Win

3 V68N - Entire Bridge Section, Load Case. 0,80 x BRT-2 (Max/Min)
0
K Longitudinal Stress - Bottom Center (S11): Max = 2.0426  Min = -2.884 (N/mmz2)
<

Mouse Pointer Location

Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

BOTTON CENTER

[E] Bridge Object Response Display

Select Bridge Object
VBN -
Select Display Component
Resutt Types Stress
Resutts For Entire Bridge Section

Response

Bridge Respanse Piot

Longttudinal Stress - Bottom Center (S11)

0.1676 3z

04503 EE)

Bridge Model Type

Area Object

Snap Options

[ show Cut
[ show Cut

Show Tabular Display of Current Piot

Show Table.

Load Case/Load Combo
Case/Combo  |0,80 x BRT-2

Show Vehicle Location

[ Enabled

Section Cut | 4 [p

Snap to Computed Response Points.

>

Save Named Set

Refresh

Unts

N, mm, ¢ -

Nuttvalued Options
(®) Envelope Max/Min
O Envelope Max
O Envelope Min

3 V68N - Enire Bridge Seciion, Load Case. 0,60 x BRT-2 (Max/Min}
0
-3 Longitudinal Stress - Bottom Center (511): Max =2.0426 Min

<

Mouse Pointer Location
Distance From Start of Bridge Object

Response Before Current Location

Response After Current Location

22648 2

28826 33

Snap Options.

[ Show Cut
[] show Cut

Snap to Computed Response Points

Save Named Set

Refresh

Done.
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10.6.2. Cortante Viga en el Apoyo

PC-DC
MAX

IE] Bridge Object Respanse Display

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AV-EEN v [AreaObect Show Table. Export To Excel... KN, m, C ~
Select Display Component Load CaseiLoad Combo alue s
Result Types Force v CaselCombo | PC-DC -
Results For Left Exterior Girder -
Response Shear Vertical (V2) v q :
[ include Tendon Forces. [] Show Selected Girder Stage2- 1
Bridge Response Plot
2000 AVEBN - Lel Exterior Girder, Load Case: PC-DC
0
-2000. Shear Vertical (V2): Max = 1910.5456 Min = -1908.956 (KN}
< >
Mouse Pointer Location Snap Options
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points. Save Named Set
Response At Current Location [17895331 [ [ showcut E -
Distance Options Refresh
@ LayoutLine () Girder Length
MIN
=] Eridge Object Response Display pe

Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AVBBN > Area Object Show Table Export To Excel. KN, m, C ~

Select Display Component Load Case/Load Combo

T fosee R Case/Combo | PCDC -

Resutts For Left Exterior Girder -

Response Shear Vertical (v2) - T =
[1 nclude Tendon Forces [] show Selected Girder

Stage2- 1
Bridge Response Plot
2000

AV-68N - LeRt Exterior Girder, Load Case: PC-DC

Shear Vertical (V2) Max = 19105456 Min =-1908.856 (KN)
>
HMouse Pointer Location

Distance From Start of Bridge Object | [75.65 Bridge Cut
Response At Current Location 1769.5331 7] show cut

Snap Options

Save Named Set

Snap to Computed Response Points.

Distance Options. Refresh

@ Layout Line O Girder Length
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MAX
X

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type Show Tabular Display of Current Flot

BB > Area Object Show Table. Export To Excel.

Select Display Component Load Case/Load Combo

Result Types. R > Case/Combo | DW2-CARPETA2 ~
Results For Left Exterior Girder ~
Response Shear Vertical (V2) ~ -
[] Include Tenden Forces [[] Show Selected Girder
Bridge Response Plot
120 AVG8N - LeR Exterior Girder, Load Case: DW2-CARPETAZ
0
-120 Shear Vertical (V2)' Max = 109.7488 b
< >
Snap Options
Save Named Set

Mouse Pointer Location

Distance From Start of Bridge Object  ~ ||75.65 Bridge Cut
Response At Current Location 104.5646 [ show Cut
Refresh

Distance Options

@ LayoutLine () Girder Length

Snap to Computed Response Foints.

MIN

IE] Bridge Object Response Display

Select Bridge Object Bridge Model Type. Show Tabular Display of Current Piot
KN, m, C ~

AVEEN - Area Object Show Table Export To Excel

Select Display Compenent Load CasefLoad Combo

ResutTypes  Force v CaselCombo | DW2-CARPETAZ -
Resuits For Lett Exterior Girder = E
Response Shear Vertical (V2) - : o . 1 =
[ Include Tendon Forces [ Show Selected Girder
Bridge Responss Flot
AV-68N - Left Exterior Girder, Load Case. DWW2-CARPETAZ

AAS A
S SNRNE

>

-120
<
Wouse Pointer Location Snap Options
Save Named Set

Distance From Start of Bridge Object - |[47.9382 Bridge Cut Snap to Computed Response Poinis
Response At Current Location -102.4914 34 Show Cut .

Distance Options Refresh

@ Layout Line O Girder Length
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MAX

IE] Bridge Object Response Display

BRT-1

TomAs

@ TR

x
‘Select Bridge Obiect Bridge Mode| Type Show Tabular Display of Current Plot Units
AvsaN - [ Area Object | show Table | | ExportToExeel . | |m‘ mc -
Select Display Component Load CaselLoad Combo Mulivalued Options
—— Cjppr—— ® tncesin
Resuts For | Left Exterior Girder v Shows Vehicle Location O Envelope Max
Response | shear Vertical (v2)

[] Include Tendon Forces [ Show Selected Girder

Bridge Response Piot
801

[ Enabled

Display Table.
Section cut [Jf] Bl O sefore () Atter

) Envelope Min
O step i

wder, Load Case: BRT-1 (MaxiMin)

500

<

Wouse Pointer Location

Distance From Start of Bridge Object | [47.2801

Shear Vertical (V2): Max = 7834445  Min = -788.2711 (KM)

‘Snap Options

>
| aridge cut [ Snap to Computed Response Points
Show Named Set
Response At Current Location 76846023 34 [ show cut _
Distance Optons
(@ Layout Line () Girder Length
5] Bridge Object Response Display x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVEEN < [Area Objsct | Show Tabie | [ ExportToExcel. | [kmc ~
Select Display Component Lead Case/Load Combe Muttivalued Options
ResuTypes | Force ~] CaselCombo @® Envelope MaxiMin
Results For | Left Exterior Girder ~| Show Vehicie Location O Envelops Max
Response | snear vertical (v2)

[ mcluge Tendon Forces [ show Selected Girder

Bridge Respanse Plot
801

[] Enabled

Display Tabie.
Section Cut Ii“i| O Before () After

() Envelope Min

O step 1 g

AV-68N - Lefl Exierior Girder, Load Case: BRT-1 (Max/Min}

<

Mouse Pointer Location

Distance From startof Brige bject |[£72801 | Brsge cut

Response At Current Location

Shear Vertical (V2] Max = 7884446 Min =

Snap Options.

[ Snap to Computed Response Points

764.6023 34 [ shew cut

Distance Options

@ Layout Line O eirder Length

7882711 (KN)
>

‘Show Named Set

2
i
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2] Bridge Object Response Display ®
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVEEN o [ Area Object | show Table | | Export ToExcel | |m, me ~
Select Display Component Load Case/Load Combo Wultivalued Options
—— 8 | [ e © e e
Results For ‘ Left Exterior Girder v | Show Vehicle Location O Envelope Max
O Envelope Min
—— 0 Do -

[ nclude Tendon Forces.

Bridge Response Plot

[] Show Selected Girder

Section Cut [[] [B] () Before () After

Step 1

1000.

KV-68N - Left Exterior Girder, Load Case: BRT-2 (Max/Min)

House Pointer Location

Distance From Start of Bridge Object

| [75065 | eriage cut

Response At Current Location

Shear Vertical (V2) Max = 887 8258 Min = -B37.5851 (KN)
>

Snap Options

[ Snap to Cemputed Response Points

[T60098 [ [ showcut

) step 1

Distance Optons
@ Layout Line () Girder Length
[ Bridge Object Response Display x
Select Bridge Object Bridge Mode! Type Show Tabular Display of Current Plot Units
AvEEN [Area Obiest | show Tabie | | ExportToexcel. | [k m,c v
‘Select Display Component Load Case/Load Combo. Multivalued Options.
o [roe " ® toetiotn
Results For | Let Exterior Girder ~ Show Vehicle Location O Envelope Max
O Envelope Min
e Bt 0 Deew =

[ meclude Tendon Forces

Bridge Response Plot

[] show Selected Girder

Section Cut li| li| (O Before () After

1000,

BV_68H - Left Exterior Girder, Load Case: BRT-2 (Max/Mi

[

Mouse Pointer Location

Distance From Start of Bridge Object

 |[#7.2088 | Bridge cut

Response At Current Location

Shear Vertical (V2) Max

Snap Options.

887.8258 Min = -887.5951 (KN)

v

§
|
¢

[] Snap to Computed Response Foints.

|-esnose [+ [ Showcut

Distance Options.
@ Layout Line

(O sirder Length

n
i
£
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REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 3

SECCION TRANSVERSAL VIGA
bw (mm)=
hiotal (MM)=
d's (mm)=
ds (mm)=

FACTOR MINORACION ESFUERZOS

Al

6.A4.2.31 O=
6.A.4.2.4-1 D=
b=

1800 mm
1400 mm
50 mm
1350 mm

CALCULO RESISTENCIA A CORTE SECCION VIGA

UNIVERSIDAD

ANTO TOMAS

CARACTERISTICAS CABLES PRE-ESFUERZO

Ve= 2420.3 Kn
Av= 568.0 Kn
sep= 200.0 Kn
Vs= 1610.3 Kn
PV = 4030.6 Kn
PV 2= 21870.0 Kn
Vo= 4975.6 Kn
VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)
PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN or (Mpa) 7.92 0
ELEMENTO S, (Mpa) 0 -16.48
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 10.35
ELEMENTO c. (Mpa) -6.82 0
0.8 BRT-1 TOP BOTTON
ESFUERZOS EN or (Mpa) 1.309 0.42
ELEMENTO S, (Mpa) -0.23 -2.54
0.8 BRT-2 TOP BOTTON
ESFUERZOS EN o1 (Mpa) 1.48 0.44
ELEMENTO o. (Mpa) -0.25 -2.88

fy= 420 Mpa
fyz‘ 1640 Mpa
AS 1oon= 560 mm?
CARACTERISTICAS CONCRETO
fec'= 36 Mpa
6 (fc')10.5= 36 Mpa
0.60 fc'= 22 Mpa
0.40 fc'= 14 Mpa
FUERZA CABLES -PERDIDAS
TOTALES (Ton)
# cable VG N7
11-81 228.66
11-91 235.414
1-61 205.476
1-71 203.979
1-1.21 204.7
VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC MIN MAX
CORTANTE MAX Vu (KN) -1815.61 1769.53
MOMENTO MAX My (Kn m) NA
PC-DW MIN MAX
CORTANTE MAX Vu (KN) -102.49 104.56
MOMENTO MAX My (Kn m) NA
BTR-1 MIN MAX
CORTANTE MAX Vu (KN) -764.60 694.93
MOMENTO MAX My (Kn m) NA
BTR-2 MIN MAX
CORTANTE MAX Vu (KN) -850.05 756.09
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

VG- EXTERIOR
TOP BOTTON
21.5 61.1
ok 0ok
TOP BOTTON
64.2 15.1
ok ok
TOP BOTTON
44.5 2.4
ok ok
PRE-ESFUERZO
3099.2
ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
1.8
ok
FLEXION
0.0
NA

€ siivTowss

RF = Syfe —Fa+Fp+F) Concrete Tension
£

ap VS~ (Ea+F, +F)

Concrete Compression
A

.1
04f ~=(F;+F, +F,)

RF = Concrete Compression
28!
= 08fy ~Fa+Fp +F) Prestressing Steel Tension
£
C—=(7pe NDC)=(ypw WDW)E(yp ) (F)
RF = DC DI P
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10.6.3. Esfuerzos Viga en el Centro de Luz

TOP CENTER

[Z] Bridge Object Response Display

PC-DC

TomAs

x
Seloct Bridge Obisct Bridge Model Type. Show Tabular Display of Current Plot Units.
AVES - Area Object Show Table. N, mm, C ~
Select Display Component Lead Case/Load Combo
Result Types Stress ~ CaseiCombo | PC-DC. -
Results For Entire Bridge Section ~
Response Longitudinal Stress - Top Center (S11) ~ 4 -
Stage2
Bridge Response Plot
8 AV-68 - Entire Bridge Section, Load Gase: PC-DC
3 A A A\ /T\ A A r
Longitudinal Stress - Top Center (S11). Max = 7.8265 Min = -4.7472 (Nimm2)
< >
Mouse Pointer Location Snap Optiens
Save Named Set
Distance From Start of Bridge Object ~ Bridge Cut Snap to Computed Response Points
Response Before Current Location = [ show cut
Response After Current Location 4747 a3 [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Unis
AVEE = Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types Stress ~ CaseiCombo PC-DC ~
Results For Entire Bridge Section v
Response Longitudinal Stress - Bottom Center (S11)  + -

Bridge Response Piot
20,

1

Stage2- 1

I N N\

V68 - Entire Bridge Section, Load Gase: PC-DC

N

20
<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

v |[s1450 Bridge Cut

42

8.397

8.4003

43

Longitudinal Stress - Bottom Cenfer (511} Max = 84013 Min

Snap Options

Snap te Computed Response Points.
[ show cut
[] show cut

16.4945 (N/mm2)

>

Save Named Set

Refresh
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TOP CENTER

] eridge Object Response Display

Select Bridge Object Bridge Mode! Type

V6B - Arca Object

Select Display Component

Result Types Stress. >
Results For Entire Bridge Section -
Response

Longitudinal Stress - Top Center (S11)

Bridge Response Plot
8

PS-1+PS-2

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

CaseiCombe | PC-PS+PS2 -

€ siivTowss

Units

N, mm, C ~

7 =

Stage2 - 1

V68 - Entire Bridk

A

e Seclion, Load Case. PC-PS+PS2

<

Mouse Pointer Location

Distance From Start of Bridge Object Bridge Cut
Response Before Current Location SETH 2

Response After Current Location 3221 5

BOTTON CENTER

] Bridge Object Respanse Display

Select Bridge Object Bridge Model Type

T - Area Object
Select Display Component

Resul Types Siress

Results For Entire Bridge Section

Response Longttudinal Stress - Bottom Center (S11)  ~

Bridge Response Plot
15

FNIN
VYV VY

Lengitudinal Stress - Top Center (S11): Max =

Show Tabular Display of Current Piot

Case/Combo

v

Snap Options

Snap to Computed Response Points

[ show cut
[ show cut

Show Table.

Load Case/Load Combo

PC-PS+PS2

36458 Min=-5823% (N/mm2}
>

Save Named Set

Refresh

Units.

N, mm, C -

1

Stage2 -1

AV-68 - Entire Bridge Se

on, Load Case: PC-PS+P52

-15.
<
Mouse Pointer Location

Distance From Start of Bridge Object |[61450. Bridge Cut
Response Before Current Location 7202 42

Response After Current Location -7.0831 43

Longitudinal Stress - Bottom Center (S11): Max = 12.4594  Min

Snap Options

Snap to Computed Response Points.

[] show cut
[ Show Cut

8.0069 (N/mm2)
>

Save Named Set

Refresh
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TOP CENTER

[E] Bridge Object Response Display

0.8-BRT-1

€ siivTowss

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
AvseN = Area Object Show Table. N, mm, € ~
Select Display Component Load CaselLoad Combo Muttivalued Options
Result Types. Stress. ~ Case/Combo 0.80 % BRT-1 (®) Envelope Maxihin
Results For Entire Bridge Section v Show Vehicie Location O Envelope Max
O Envelope lin
e [ — O Enabiea - -
Section cut | 4 [p
Bridge Response Plot
s AV-68N - Entire Bridge Section, Load Gase: 0,80 x BRT-1 (Max/Min}
0
-15 Longitudinal Stress - Top Center (S11); Max = 1.3106  Min=-1.1162 (N/mmz2}
< >
Wouse Fointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | [84440 Bridge Cut Snap to Computed Response Points
Respense Before Current Location TETT “ [ show cut
Response After Current Location 02568 3 [ Show cut Refresn
2] Bridge Object Response Display X

Select Bridge Object

AVEBN v

Select Display Component

Bridge Model Type
Area Object

Result Types Stress
Results For Entire Bridge Section
Response Longitudinal Stress - Top Center (1)

Bridge Response Piot

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo

% Case/Combo | 0.80 x BRT-1
~ Show Vehicle Location
. [] Enabled

Section Cut | | |

Units

N, mm, C v

Multivalued Options.
@ Envelope Max/Min
O Envelope Max
() Envelope Min

15 AV-G8N - Entire Bridge Seclion, Load Case 0 80 % BRT-1 (Max/Min)
0
-15 Longitudinal Stress - Top Center (S11): Max = 1.3106  Min =-1.1162 (N/mm2}
<

Wouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

>

Snap Options
Save Named Set

Snap to Computed Response Points
42 [] show cut

43 [] Show cut Refresh

Done
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BOTTON CENTER

] Bridge Object Response Display

Select Bridge Object Bridge Model Type

AvsEN - Area Object
Select Display Component
Result Types Stress. -
Results For Entire Bridge Section ~
Response

Bridge Response Plot
3

Longituginal Stress - Botiom Center (S11)

0.8-BRT-1

Shows Tabular Display of Current Plot

Shows Table.

Load Case/Load Combo
Case/Combo 0.80 x BRT-1 ~

Show Vehicle Location

[] Ensbied

Section Cut |4 [B

TomAs

. TR

unts

N, mm, C ~

Nultivalued Options
® Envelope Maxiin
O Enveiope Max
O Enveiope Min

V68N - Entire Bridge Section,

Load Case. 0.80 x BRT-1 (Max/Min}

3
<
Mouse Pointer Location

Distance From Start of Bridge Object

Respense Before Current Location UETE =
Response After Current Location 1.9867 8
=] Eridge Object Response Display
Select Bridge Object Bridge Model Type:
AvEaN - Area Object
Select Display Component
Result Types Stress =
Results For Entire Bridge Section -
Response Longitudinal Stress - Bottom Center (S11) v

Bridge Respense Plot

| [s14s0. Bridge Cut

Longitudinal Stress - Bottom Center (S11). Max

Snap Options.

Snap to Computed Response Points
[ show cut
[ show cut

Show Tabular Display of Current Piot

Show Table.

Load Case/Load Combo
Case/Combo 0.80 x BRT-1 ~

Show Vehicle Location

[ Enabled

sectioncut | 4| [

= 1.9881

Save Named Set

Refresh

Units

N, mm, C v

Multivalued Options
@® Envelope MaxMin
(O Envelope Max
(O Envelope Min

3

V68N - Entire Bridge Section, Load Gase: 0.80 x BRT-1 (Max/Min)

<

Mouse Fointer Location

Distance From Start of Bridge Object

~|[s1450 Bridge Cut

Response Before Current Location -03383 42

Response After Current Location 0337 43

Longitudinal Stress - Bottom Center (S11) Max

Snap Options
Snap to Computed Response Points

[] show Cut
[ show Cut

9881 Min

-25445 {Nimm32)
>

Save Hamed Set

Refresh

Done
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TOP CENTER

2] Bridge Object Response Display

0.8-BRT-2

TomAs

. TR

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
avsan - Arca Object Shaw Table. N, mm, € ~
Select Display Component Load Case/Load Combo Hutivalued Options.
Result Types. Stress. w Case/Combo 0,80 x BRT-2 - (@) Envelope MaxiMin
Resuls For Entire Bridge Section - Show Venicle Location O Envelope Max
) Envelope Win
Response Longitudinal Stress - Top Center (511) - (] === 3 -
Section cut || [
Bridge Response Pt
s AVGBN - Enlire Brxdge Section, Load Case: 0.80 x BRT-2 (Max/Min]
0
15 Longitudinal Stress - Top Center (S11). Max = 1.4844  Min=-1.1533 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location 0.2723 “ [ show Cut
Response After Current Location 0.2719 45 [ show Cut Refresh
5] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Unis
AV-BEN ~ Area Object Show Table. N, mm, ¢ v
Select Display Component Load Case/Load Combo Multivalued Options.
Resutt Types Stress. v Case/Comba 0,80 x BRT-2 v (®) Envelope Max/Min
Resutts For Entre Bridge Section v Show Wehicle Location O Envelope Max
17 Enasiea O Envelope Min
Response Longitudinal Stress - Top Center (S11) ~ nal 3 -

Bridge Response Piot

sectioncut | 4 [

15 AV-G2N - Entire Bridge Section, Load Gase: 0,80 x BRT-2 (Max/iin)
0
15 Longitudinal Stress - Top Center (S11): Max = 14844 Min = -11533 (Nimm2}
< >
Wouse Pointer Location Snap Options.
Save Named Set

Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

~|[s1450 Bridge Cut

11531

EXE)

2

43

Snap to Computed Response Points,

[ show Cut
[ show Cut

Refresh
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BOTTON CENTER

=1 Bridge Object Response Display

0.8-BRT-2

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Currnt Plot unts.
AvEen - Area Object Show Tabe: N, mm, ¢ v
Select Display Component Load Case/Load Combo Nultivalued Options
Result Types. Stress. i CaseiCombo | 0,80 x BRT-2 ~ @ Envelope Max/Min
Results For Entire Bridge Section - Show Vehicle Locatien O Envelope Max
© Envelope Min
Respanse Longitudinal Stress - Bottom Center ($11) [ Enabled -
sectioncut [ [
Bridge Response Plot
3 AVG8N - Entire Bridge Section, Load Gase: 0.80 x BRT-Z (Maxin)
o
3 Longitudinal Stress - Bottom Center (S11). Max 2884 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Foints
Response Before Current Location 20419 2 [ Show Cut
Response After Current Location 20416 43 [] Show Cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
A\BBN o Area Object Show Table, N, mm, € ~
Select Display Component Load Case/Load Combo Mulivalued Options
Result Types Stress. ~ Case/Combo | 0,80 x BRT-2 @® Envelope Maxilin
Resuts For Entire Bridge Section - Show Vehicle Location O Envelope Max
Envelope Min
L] Enabled O &
Response Longitudinal Stress - Bottom Center (S11)

Bridgs Responss Plot
3

Section Cut | 4/ [

AV-68H - Enlire Bridge Seclion, Load Case. 0,80 x BR1-2 (Max/Min}

<

Mouse Pointer Location

Distance From Start of Bridge Object | |54440. Bridge Cut

Response Before Current Location 05285 44

Response After Current Location -0.5284 45

Longitudinal Stress - Bottom Genter (S11)

Snap Options.

[] Show cut
[ show Cut

Snap to Computed Response Points

Max

0426 Min = 2884 (N/mm2)
>

Save Named Set

Refresh
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)
PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o1 (Mpa) 0 8.4
ELEMENTO o, (Mpa) -4.74 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN or (Mpa) 3.26 0
ELEMENTO o (Mpa) 0 -7.2
0.8 BRT-1 TOP BOTTON
ESFUERZOS EN or (Mpa) 0.26 1.99
ELEMENTO o, (Mpa) -1.12 -0.49
0.8 BRT-2 TOP BOTTON
ESFUERZOS EN or (Mpa) 0.271 2.04
ELEMENTO . (Mpa) -1.153 -0.53
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10.7. Puente costado norte — Luz 4
10.7.1. Esfuerzos Viga en el Apoyo

PC-DC
TOP CENTER

[E] Bridge Object Response Display

Select Bridge Object

X
Bridge Model Type. Show Tabular Display of Current Plot Units
A8 ~ Area Object Show Table. N, mm, C ~
Select Display Component Load CasefLoad Combo
Result Types Stress. i CassiCombo | PC-DC ~
Results For Entire Bridge Section -
Response

Lengitudinal Stress - Top Center (511) 1 —
Bridge Response Fiot

StageZ - 1

1 A A /T\ A A\ ?

L/

8
<

Longitudinal Stress - Top Center (S11). Max = 7.0265  Min = -4.7472 (N/mm2)
Mouse Pointer Location

Distance From Start of Bridge Object

>
Snap Options
Save Named Set
- Bridge Cut Snap to Computed Response Points
Response Before Current Locatien sy &= [ show cut
Response After Current Location 7.3012 53 [ show cut Refresh
5] Bridge Object Response Display b3
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
VB8 > Area Object Show Table: N, mm, C -
Select Display Component Load Case/Load Combo
Result Types Stress. ~ CaseiCombo PC-DC ~
Results For Entire Bridge Section v
Response Longttudinal Stress - Bottom Center (S11) T -
Stage2 -1
Bridge Response Plot
20 AV-68 - Enire Bridge Section, Load Case. PC-DC

SN NN NN

20 Longitudinal Stress - Botlom Center (S11)- Max = 84013 Min =-16.4945 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location -15.49 52 [] show cut
Response After Current Location ~15.1828 53 [ showcut Refresh
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TOP CENTER

IE] Bridge Object Response Display

PS-1+PS-2

TomAs

. TR

x
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot units
Av68 < Area Object Show Table. N, mm, € -
Select Display Component Load CaselLoad Combo
Result Types. Sz 4 Case/Combo  |PC-PS+PSZ ~
Resutts For Entire Bridge Section ~
Response Longitudinal Stress - Top Center (S11) ~ g =
Stagez - 1
Bridge Response Piot
s, AV68 - Enlire Bridge Section, Load Case. PC-PS+PS2
8 Lengitudinal Stress - Tap Center (S11). Max = 36458 Min = -6.8239 (N/mm2)
< >
Mouse Pointer Location Snap Opliens,
Save Named Set
Distance From Start of Bridge Object  ~ |[103850 Bridge Cut Snap to Computed Response Points.
Response Before Current Location -8.7279 72 [ show Cut
Response After Current Location 83317 I [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
AvE8 - Ares Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo
Result Types Siress. ~ CaseiCombo | PC-PS+PS2 -
Results For Entire Bridge Section ~
Response Longitudinal Stress - Bottom Center (S11)  ~ 1 o
Stage2
Bridge Response Plot
15, AV-68 - Enlire Bridge Section, Load Case. PC-PS+PS2
0
-15. Lengitudinal Stress - Bottom Center {S11). Max = 12.4694  Min = -8.0069 (N/mm2}
<

Mouse Pointer Location

Distance From Start of Bridge Object

Response Before Current Location 10.3512 72

Response After Current Location 96183 73

|| 1038: Bridge Cut

Snap Options.

Snap to Computed Response Foints

[ show cut
[] show cut

>

Save Hamed Set

Refresh
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TOP CENTER

=] Eridge Object Response Display

0.8-BRT-1

€ siivTowss

0
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Av-BeN P~ Area Object Show Table. N, mm, © ~
Select Display Component Load CaselLoad Combo Mutiivalued Options
Result Types. Stress. w Case/Combo 0.80 x BRT-1 -~ (@ Envelope MaxMin
Resutts For Entire Bridge Section < Shows Venicle Location © envelope Max
O Envebope Min
feponse [l et ] ||| cebed - =
sectoncut |4 [
Brigge Response Plot
15 V68N - Enfire Bridge Section, Load Case 0.80 x BRT-1 (Max/Min)
o
15 Longitudinal Stress - Top Center (511): Max = 13106 Min=-1.1162 (N/mm2)
< >
Mouse Foiter Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points.
Response Before Current Location [0 show cut
Response After Current Location [ show cut Refresh
IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units
AV-EEN - Area Object Show Table. N, mm, © -
Select Display Component Load Case/Load Combo Mullivalued Options
Result Types Stress. v Case/Combo 0.80 x BRT-1 ~ ® Envelope Max/Min
Results For Entre Bridge Section - Show Wehicle Location O Envelope Max
1] Enabled O Enveiope Min .
Response Longiudinal Stress - Top Center (511) - 5
sectioncut | [
Bridge Response Piot
15 AV-68N - Entire Bridge Section, Load Gase 080 x BRT-1 (MaxiMin)
0
BE) Longitudinal Stress - Top Center (S11): Max = 13108 Min = -1.1162 (N/mm2)
<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response After Current Location

Snap Options.
+ || 103850 Bridge Cut

02728 72

Snap to Computed Response Points
[ show cut

02728 73 [J Show Cut

>

Save Named Set

Refresh
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0.8-BRT-1
BOTTON CENTER

21 eridge Object Response Display

€

x
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot Units
VB8N - Area Object Show Table. N, mm, ¢ ~
Select Display Component Load Case/Load Combo Multivalued Options
Result Types Stress. ~ Case/Combo | 0.20 x BRT-1 @ Envelope Maxillin
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Enveiope Min
Response Longiudinal Stress - Bottom Center (S11)  ~ (] = B
sectoncut [ ] [p
Bridge Response Plot
3 AV68HN - Eniire Bridge Section, Load Gase 0 80 x BRT-T (MaxMin]
o
3 Longitudinal Stress - Bottom Genter (S11). Max = 19651 M
<
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Brigge Cut Snap to Computed Response Points
Response At Current Location 05036 3 [ show cut
Refresh
=] Bridge Object Response Display x
Select Bridge Object Bridge Model Type: Shows Tabular Display of Current Piot units
AvsEN - Area Object Show Table. N, mm, ¢ ~
Select Display Component Load CaseiLoad Combo luttvalued Options
Result Types. Stress. ~ Case/Combo 0.80 x BRT-1 @) Envelope Max/Min
Results For Entire Bridge Section “ Show Vehicle Location O Enveiope Max
) Envelope Min
Response Longiudinal Stress - Bottom Center (S11)  ~ [ Enabled i -

Sectioncut | | b

Bridge Response Plot

3

AV-68N - Entire Bridge Section, Load Case. 0.80 x BRT-1 (Max/Min}

-3
<

Mouse Pointer Location

Distance From St of Brdge Obeel Brdge Cut

Response Before Current Location -2.278 72 [] Show Cut

Snap Options

Response After Current Location -2.2782 el [ show cut

Longitudinal Stress - Bottom Center (S11): Max = 1.8881 M:

Snap to Computed Response Points

-2.5445 {Nimm2)
>

Save Hamed Set

Refresh

Done
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0.8-BRT-2
TOP CENTER

7] Bridge Object Response Display x
Select Bridge Object Bridge Model Type: Shows Tabular Dispiay of Current Piot Units
Av-EEN - Area Object Show Table. N, mm, & ~
Select Display Component Load CaseiLoad Combo Multivalued Options
Result Types Stress. = cosocomn PR o @ Envelope Waxiin
Resuts For Entre Bridge Section B Show Vehicle Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Top Center (S11) ) (] e -
Section cut | | [
Bridge Response Plot
s AV-68HN - Entire Bridge Section, Load Case 0,80 X BRT-2 (Maxin)
o
15 Longitudinal Stress - Top Center (S11): Max = 14844 Min=-1.1533 (N/mm32)
< >
Wouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object - [ 103850, Bridge Cut Snap to Computed Response Points
Response Befors Current Location 25 = [ show Cut
Response After Current Location 1.2827 ) [ Show Cut Refresh
[E] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
vEEN - Area Object Show Tabie. N, mm, C -
Select Display Component Load Case/Load Combo Hultivalued Options
Resutt Types Stress. ~ Case/Combo | 0,80 x BRT-2 ~ ® Envelope Max/Min
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
] Enabiea O Envelope Min -
Response Longitudinal Stress - Bottom Center (511)  ~

Sectioncut [ ][I

Bridge Response Plot

3 AV-581 - Entire Bridge Section, Load Gase: 0,80 x BRT-Z (axiin
0
-3 Longituinal Stress - Bottom Genter (S11). Max = 2.0426
<
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Object (103850 Bridge Cut Snap to Computed Response Paints
TR ErE T 0548 72 [ Show Cut
Response After Current Location 0.5481 7 [ show cut

Refresn
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0.8-BRT-2

BOTTON CENTER

[E] Bridge Object Response Display

Select Bridge Object

Bridge Model Type

Show Tabular Display of Current Piot Units

e P~ Area Object Show Table. N, mm, C ~
Select Display Component Load Case/Load Combo Muttivalued Options

Result Types Siress. i Case/Combo | 0,80 x BRT-2 ~ ® Envelope Max/Min

Results For Entire Bridge Section - Show Vehicle Location O Envelope Max

Response Longitudinal Stress - Top Center (S11) ~ [ Enaves  Envlovetin

Bridge Response Plot

Section Cut | 4| [

15

AV-68N - Entire Bridge Section, Load Case 0.80 x BRT-2 (Max/in)

15
<

Mouse Pointer Location
Distance From Start of Bridge Object

Longitudinal Stress - Top Center (S11): Max = 14844 Min =-1.1533 (Nimm2}
>

Snap Options
Save Named Set

~|[103850. Bridge Cut

Snap to Computed Response Points

Response Before Current Location =IEED = [J show cut

Response After Current Location -0.3034 S [ show cut Refresh
2] Bridge Object Response Display Es

Select Bridge Object Bridge Model Type: Show Tabular Display of Current Piot Units

Av-EEN - Area Object Show Table. N, mm, ¢ ~

Select Display Component Load CaseiLoad Combo Multivalued Options

Result Types. Stress ~ Case/Combo | 0,80 x BRT-2 - @ Envelope MaxiMin

Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max

7 Enabied QO Envelope Min =
Response Longiudinal Stress - Botlom Center (S11)  +

Bridge Response Plot

Section Cut [ 4| [

3

AV-G8N - Entire Bridge Section, Load Gase: 0,80 % BRT-2 (Max/in}

3
<

Wouse Pointer Location
Distance From Start of Bridge Object
Response Before Current Location

Response Afier Current Locatien

|| 103850 Bridge Cut

Longitudinal Stress - Boltom Center (S11): Max = 20426 Min =-2884 (N/mm2)
>

Snap Options.
Save Named Set

Snap to Computed Response Points

-2.4966 72 [ show cut

24867 73 [ show cut

Refresh
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10.7.2. Cortante Viga en el Apoyo

PC-DC
MAX

IE] Eridge Object Response Display

bt
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units.
VBN = Area Object Show Table. Export To Excel KN, m, C -
Select Display Component Load Case/Load Combo
Result Types Force &7 Case/Combo | PCDC ~
Results For Left Exterior Girder ~
Response Shear Vertical (V2) ~ -
[ nciude Tendon Forces. [] Show Selected Girder Stage2 - 1
Bridge Response Plot
2000. VGBI - Lefl Exterior Girder, Load Case; PC-DC
0
-2000 Shear Vertical (V2] Max = 1910.5456 Min=-1308.856 (KN)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Foints
Response At Current Location 1607.0899 [ show cut
Distance Options. Refresh
@ Layout Line O Girder Length
=] Bridge Object Response Display x
Select Bridge Object Bridge Mode! Type Show Tabular Display of Current Plot Units
AV-BEN v Area Object Show Table. Export To Excel. KN, m, € ~
Select Display Component Lead Case/Load Combo
Result Types =] hd CaseiCombo | PCDC ~
Results For Left Exterior Girder ~
Response. Shear Vertical (V2) ~ -
[] include Tendon Forces [] how Selected Girder
Bridge Response Plot
2000.

AV-68N - Left Exterior Girder, Load Case: PC-DC

Shear Vertical (2} Max = 1910 5456 Min =-1309 956 (KN)
>
HMouse Pointar Location

Distance From Siart o7 Bridgs Obiect_ v Brdge Cut
Response At Current Location -1670.483 [] show Cut

Snap Options
Save Named Set

Snap to Computed Response Points

Distance Options Refresh

@ Layout Line O Girder Length
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PC-DW
MAX

5] Bridge Object Response Display X
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot Units
AV-6BN v Area Object Show Tabie, Export To Excel... KN, m, C -
Select Display Component Load CaselLoad Combo
Result Types. Force ~ Case/Combo DW2-CARPETAZ ~
Results For Left Exterior Girder ~
Response Shear Vertical (V2) - . 3 -
[ Include Tenden Forces [] Show Selected Girder
Bridge Response Plot
120 AV-GBI - Lefl Exterior Girder, Load Case: DW2-CARPETAZ
0
-120 Shear Vertical (V2): Max = 109.7488 Min = -109.7136 (KN)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object | [103.1 Bridge Cut Snap to Computed Response Foints
Response At Current Location 837881 [7] show cut —
Distance Options Refresh
@ LayoutLine (O Girder Length
IE] Bridge Object Respense Display e
Select Bridge Object Bridge Model Type Show Tabular Display ef Current Plot Units:
e = Area Object Show Tabe. Export To Excel KN, m, -
Select Display Component Lead Case/Load Combo
Result Types. Force = Case/Combo | DW2-CARPETAZ -
Results For Left Exterior Girder -
Response Shear Vertical (W2) ~ ]
[1 inciude Tendon Forces [[] show Selected Girder

Bridge Response Flot
120. AV-68N - Lefl Exterior Girder, Load Gase: DVW2-CARPETAZ

-120 Shear Vertical (V2] Max = 109.7488 Min = -108.7136 (KN)
< >

Mouse Pointer Location Snap Options.

Distance From Start of Bridge Object  ~ Bridge Cut Snap to Computed Response Points
Response At Current Location -88.9221 [ show cut =

Distance Options Refresh

@ Layout Line O Girder Length

Save Named Set
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MAX

BRT-1

@ SIS TOMAS

=1 Bridge Object Response Display X |
Select Bridge Object Bridge Nodel Type Show Tabular Display of Current Piot Units
AVBBN = [Area Obiect | showTsble.. | | ExportToExcel. | [kt m ¢ >
Select Display Component Load CaselLoad Combo Muttivalued Options
— SR © s
Results For ‘LellExta'eri\!a v ‘ Show Vehicle Location O Envelope Max
O Envelope Min
Responze ‘ tcal (v2) V‘ [ Enabled Display Table. - =
E7ITT R ) step 1 =
[ include Tendon Forces [] Show Selected Girder sectoncut (4] [B] ) serore
Bridge Response Plot
300 AV-68H - Lofl Exterior Girder, Load Case: BRT-1 (Maxain]
0
-800. ‘Shear Vertical (V2): Max = 788.4446 Min = -788.2711 (KN}
< >
House Pointer Location Snap Options
: ,
Distance From Start of Bridge Object  ~ |[103.1 | Bridge cut [ Snap to Computed Response Points.
Show Named Set
Respanse At Current Location 751.5062 [[] Show Cut
Ditance Oftons
@) Layout Line () Girder Length
5] Bridge Object Respanse Display e
‘Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AV-BEN - [Area Object | Show Table. | | ExportTobxcel. | [kt m ¢ ~
Select Display Component Load Case/load Combo Multivalued Options.
et [foce SR— ® e e
Results For |L=|| Exterior Girder - ‘ Show Vehicls Location O Eenvelope Wax
Envelope Min
— [t g O Chine -
g =
[ include Tendon Forces [ Show Selscted Girder Section cut [ [B] ) Before () afier

Bridge Response Plot

80

V68N - Left Exterior Girder, Load Case: BRT-1 (Max/Min]

-800.
<

Wouse Pointer Location

Shear Vertical (V2) Max = 788 4446 Min = -788.2711 (KN)

Snap Options

Distance From Start of Bridge Object

v |[77128 | Bridge cut

Response Al Current Location

-677.785 54 [J show Cut

Distance Options
(@) Layout Line

[2] Snap to Computed Response Points.

() Girder Length

Save Named Set

Show Named Set

:
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MAX

[E Bridge Object Response Display

TomAs

@ TR

X
Select Bridge Object Bridge Model Type ‘Show Tbular Display of Current Piot unts
AVEEN o [ Area Object | show Table | | ExportToExeel | ‘m‘ meC v
Select Display Component Load CasefLoad Combo Muttivalued Options
p—— D e © i
Results For |Left Exterior Girder ~| Show Vehicle Location O Eenvelope Max
() Envelope Min
. Do =
. . £ E =
[ nclude Tendon Forces [] Show Selected Girder sectoncut [ [B] ) serore ) atter
Bridge Response Plot
1000 AV-6EN - Lol Exterior Girder, Load Case: BRT-2 (Max/Min)
0
-1000 erlical (V2) Max = 887.8258 Min = -887.5951 (KN)
< >
Mouse Fointer Location ‘Snap Options
= . - Save Named Set
Distance From Start of Bridge Otject  +|[102.1 | riage cut [Z] Snap to Computed Response Points.
Show Named Set
Response At Current Location 027 [4 Show Cut
ostance optons
@ Layout Line () Girder Length
IE] Bridge Object Response Display b
Select Bridge Object Bridge Model Type Show Tabular Display of Gurrent Piot Units.
AVEEN - [ Area Obiest | snow Tabie | [ PwonToExcst . | [ m ¢
‘Select Display Component Load Case/load Combo Multivalued Options.
ResutTypes | Force - Gz e
Resutts For ‘Lell Exterior Girder ~ | Show Vehicle Location O Enveiope Max
() Envelope Min
e [T SRR e =
[ include Tendon Forces [] Show Selected Girder sectoncut [ 4] [B] ) Beore ) asier
Bridge Response Plot
1000. AV-68N - Left Exterior Girder, Load Case: BRT-2 (Max/Min)
Shear Vertical (V2). Max = 8878258 Min = -857.5851 (KN)
< >
Mouse Pointer Location Snap Options
Distance From Start of Bridge Object  ~ |[F7.2137 | Briage cut [ Snap to Computed Response Points
Response At Current Location ~716.6088 54 [A show Cut
Distance Opions
@ LayoutLine () Girder Length
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SECCION TRANSVERSAL VIGA

bw (mm)=
htotal (mm)=

d's (mm)=
ds (mm)=

FACTOR MINORACION ESFUERZOS
~

6.A.4.2.3-1 D=
6.A.4.2.4-1 D=
D=

1800 mm
1400 mm
50 mm
1350 mm

CALCULO RESISTENCIA A CORTE SECCION VIGA

€ siivTowss

REVISION FACTORES DE CLASIFICACION VIGAS PRE-ESFORZADAS - LUZ 4

CARACTERISTICAS CABLES PRE-ESFUERZO
fy:‘ 420 Mpa
fy=' 1640 Mpa

Ve= 2420.3 Kn
Av= | 568.0kn
sep= | 200.0Kn
Vs= 1610.3 Kn
PV = 4030.6 Kn
PV 2= 21870.0 kn
PVo= 4975.6 Kn
VIGA APOYO - ESFUERZOS INTERNOS (2 X 0,80 LL)
PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o1 (Mpa) 7.42 0
ELEMENTO o, (Mpa) 0 -15.49
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN oy (Mpa) 0 10.35
ELEMENTO 6. (Mpa) -6.73 0
0.8 BTR-1 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 1.17 0.50
ELEMENTO o (Mpa) -0.27 -2.50
0.8 BTR-2 TOP BOTTON
ESFUERZOS EN or (Mpa) 1.28 0.54
ELEMENTO o, (Mpa) -0.30 -2.50

AS Toron= 560 mm?
CARACTERISTICAS CONCRETO
fc'= 36 Mpa
6 (fc')0.5= 36 Mpa
0.60 fc'= 22 Mpa
0.40 fc'= 14 Mpa
FUERZA CABLES -PERDIDAS
TOTALES (Ton)
# cable VG N7
11-8I 203.875
11-91 202.098
111-101 235.887
11-111 219.996
1-1.1 235.433
VIGA APOYO - FUERZA INTERNAS (2 X LL)
PC-DC MIN MAX
CORTANTE MAX Vu (KN) -1670.48 1607.08
MOMENTO MAX My (Kn m)
PC-DW MIN MAX
CORTANTE MAX Vu (KN) -98.93 93.78
MOMENTO MAX My (Kn m)
BRT-1 MIN MAX
CORTANTE MAX Vu (KN) -677.78 751.50
MOMENTO MAX My (Kn m)
BRT-2 MIN MAX
CORTANTE MAX Vu (KN) -716.88 816.88
MOMENTO MAX My (Kn m) NA NA
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REVISION INDICE DE ESTADO DE ESFUERZOS

VG- EXTERIOR
TOP BOTTON
24.4 51.0
Ok Ok
TOP BOTTON
54.5 15.4
Ok Ok
TOP BOTTON
40.4 2.7
Ok Ok
PRE-ESFUERZO
2587.8
Ok
REVISION INDICE DE ESTADO DE FUERZAS
CORTANTE
2.0
Ok
FLEXION
0.0
NA

£33 SANTOToMAS

RFzﬁJf_(Fa"Fp*'F:.I
K

Conerete Tension

06f -(F;+F,+F) .
RF = Miﬁ Concrete Compression
k

04f —%(Fd +F,+F))

RF = Concrete Compression

F
o 0.8f, -(F;+F,+F,)

Prestressing Steel Tension
F
1

RF = CI'[‘I’DC' :‘[DC']'I.‘fD”- )(DW Jt(1p I(P)
. (12 J(LL+IM)
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10.7.3. Esfuerzos Viga en el Centro de Luz

PC-DC
TOP CENTER

IE] Bridge Object Respense Display

€ siivTowss

s
Select Bridge Object Bridge Model Type. Show Tabular Display of Current Plot units
avss = Area Object Show Table. N, mm, ¢ -
Select Display Component Load Case/Load Combo
Result Types Stress. ~ CaseiCombo | PC-DC v
Results For Entire Bridge Section -
Response Longiudinal Stress - Top Center (511) ~ 5 =
Stagez - 1
Bridge Response Piot
) A58 - Entire Bridge Section, Load Case. PC-DC
1 A\ A A\ A A A :
Kl Longitudinal Stress - Top Center (S11): Max = 7.9265 Min = -4.7472 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Hamed Set
Distance From Start of Bridge Object Briage Cut Snap to Computed Response Points
Response Before Current Location SETY 62 [ show cut
Response After Current Location 38873 = [ show cut Refresh
=] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
AVES " Area Object Show Table. N, mm, ¢ ~
Select Display Component Load Case/Load Combo
Result Types. Stress hd Case/Combo | PC-DC ~
Results For Entire Bridge Section -
Response Longitudinal Stress - Bottom Center (311) v g .

Bridge Response Plot
20,

Stage2 - 1

/N

AV-68 - Entire Bridge Section, Load Case: PC-DC.

SN

-20.

<

Mouse Pointer Location Snap Options.
Distance From Start of Bridge Object - |[90125 Bridge Cut

Response Before Current Location 8.2127 62 O show Cut

Response After Current Location 82107 62 [ show cut

Longitudinal Stress - Bottom Genter (S11): Max = 8.4013

Snap to Computed Respanse Points

Min = -15.4945 (N/mm2)
>

Save Named Set

Refresh

Péagina 198 de 207



TOP CENTER

] Bridge Object Response Display

€ siivTowss

PS-1+PS-2

Select Bridge Object Bridge Model Type
A8 - Area Obiect
Select Display Component

Result Types. Stress.

Results For Entire Bridge Section

Response: Longtudinal Stress - Top Center (S11)

Bridge Respense Piot
B

Show Tabular Display of Current Piot Units
Show Table. N, mm, C
Load Case/Load Combo

CaseiCombo | PC-PS+PS2

- =

Stagea - 1

/3 ‘

AV-68 - Entire Bridge Section, Load Case PG-PS+PS2

A

<

Mouse Pointer Location

i
WV VVY

Longitudinal Stress - Top Center (S11): Max = 3.6458  Min = -6.8239 (N/mm2)

>
Snap Options.
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points.
Response Befors Current Location 36458 62 [ show cut
Response After Current Location 35029 63 [ Show Cut Refresh
IE] ridge Object Response Display X
Select Bridge Object Bridge Mode! Type Show Tabular Display of Current Plot Units.
Av68 - Area Object Show Table, N, mm, € -
Select Display Component Load Case/Load Combo
Result Types. Stress ~ Case/Combo PC-PS+PS2 ~
Results For Entire Bridge Section ~
Response Longitudinal Stress - Bottom Center (S11) q -
Stage2-1
Bridge Response Plot
15 A58 - Enlire Bridge Seclion, Load Case: PC-PS+PS2
0
15

<

Mouse Pointer Location

Longitudinal Stress - Bottom Center (S11). Max =

24694 Min = -8.0069 (N/mm2)

>
Snap Options
Save Named Set
Distance From Start of Bridge Object | [9012¢ Bridge Cut Snap to Computed Response Points
Response Before Current Location -8.0069 62 [ show Cut
Response After Current Location 7872 ) [ show Cut

Refresh
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TOP CENTER

2] eridge Object Respense Display

Select Bridge Object Bridge Model Type

AVEEN - Area Object

Select Display Component
Result Types Stress
Resutts For Entire Bridge Section

Response

Longitudinal Stress - Top Center (S11)

Bridge Response Plot

0.8-BRT-1

Show Tabular Display of Current Plot

Show Table.

Load Case/Load Combo
CaseiCombo | 0.80 X BRT-1 ~

Show Vehicle Location

[] Enabled

Section Cut | | [

€

Units.

N, mm, C ~

Hultivalued Options.
@ Envelope Max/Min
O Envelope Max
O Enveiope Min

15

AV-68M - Entire Bridge Seclion, Load Case. 0.80 x BRT-1 (Max/Min}

RE}
<

Mouse Pointer Location
Distance From Start of Bridge Object
Response Befors Current Location 03145

Response After Current Location 03147

TOP CENTER
IE] Eridge Object Response Display

Select Bridge Object Bridge Model Typs:

AV6EN - Area Object

Select Display Component
Result Types Stress
Results For Entire Bridge Section

Response

Longtudinal Stress - Top Center (S11)

Bridge Response Plot

~ |[87380 Bridge Cut

Longitudinal Stress - Top Center (S11): Max

Snap Options

Snap to Computed Response Points
[ Show Cut
] show cut

Show Tabular Dispiay of Current Piot

Shows Table.

Load Case/Load Combo
CaseiCombo 0.80 x BRT-1 ~

Show Vehicle Location

(] Enabled

Section Cut | | |}

=13106 Min=-1.1162 (N/mm2)
>

Save Named Set

Refresh

Unts

N, mm, C ~

Muttivalued Options
® Envelope Max/Min
O Envelope Max
) Envelope Win

15 AV-68N - Entire Bridge Section, Load Case. 0.80 x BRT-1 (Max/Min}
0
15 Longitudinal Stress - Top Genter (S11): Max = 1.3106  Min = -1.1162 (N/mm2)
<

Wouse Pointer Location

Distance From Start of Bridge Object

Response At Current Location

| [92s00.15 Bridge Cut

[ show Cut

Snap Options

Snap to Computed Response Points

>

Save Named Set

Refrash

UNIVERSIDAD

ANTO TOMAS
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0.8-BRT-1
BOTTON CENTER

Z] Bridge Object Response Display

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Plot Units
Av-sen < Arca Object Show Table. N, mm, © ~
Select Display Component Load CaseLoad Combo Mutivalued Options
Result Types. Stress. ~ Case/Combo | 0.80 x BRT-1 ® Envelope MaxiMin
Resuts For Entire Bridge Section - Show Vehicle Location O Envelope Max
O Envelope Min
Response Longitudinal Stress - Botiom Center (S11)  ~ [_feabict 5 =
section cut | [p
Bridge Response Piot
3 AVBEN - Eniire Bridge Section, Load Gase. 0.80 x BRT-1 (Maxiin)
0
3 Longitudinal Stress - Bottom Center (511): Max = 1.9881 Min = -2.5445 (N/mm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Objsct  ~ |[30125 Bridge Cut Snap to Computed Response Points
Response Before Current Location 1.7857 82 [ show cut
Response After Current Location 17873 =) [ sShow Cut Refresh
I£] Bridge Object Response Display X
Select Bridge Object Bridge Mode! Type Show Tabular Display of Current Flot Units
Av-BBN - Area Object Shows Table... N, mm, € -

Select Display Component Load Case/Load Combo

Result Types Stress. ~ Case/Combo | 0.80 x BRT-1
Results For Entire Bridge Section ~ Show Vehicle Location
Response Longiudinal Stress - Bottom Center (S11) [ Enabled

sectoncut | 4 |

Bridge Response Plot

Mutivalued Options
@ Envelope Max/Min
() Envelope Max
O Envelope Min

3 V68N - Entire Bridge Section, Load Case. 0.80 x BRT-1 (Max/Min)

3
<

Mouse Pointer Location
Distance From Start of Bridge Object - [87320 Bridge Cut

Response Before Current Location -0.5918 60 O show cut

Snap Options

Response After Current Location -0.5821 81 [ Show cut

Longitudinal Stress - Bottom Center (S11). Max

Snap to Computed Response Points.

Save Named Set

Refresh

Done
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0.8-BRT-2
TOP CENTER

IE1 Bridge Object Response Display *
Select Bridge Object Bridge Model Type Show Tabular Diepiay of Current Plot Units
AVBEN = Area Object Show Table. N, mm, © ~
Select Display Compenent Load CaselLoad Combo Muttivalued Options
Result Types. Stress ~ Case/Combo | 0,80 x BRT-2 ~ ® Envelope Max/Min
Results For Entire Bridge Section - Show Vehicls Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Top Center (S11) - [ femtid -

Section Cut | [

Bridge Response Plot

s AV-6BN - Enfire Bridge Section, Load Gase: 0,80 x BRT-2 (MaxiMin]

0

15 Lengitudinal Stress - Top Center (S11): Max = 14844 Min = -1.1533 (Nimm2)
< >
Mouse Pointer Location Snap Options.

Save Named Set

Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points

Response Before Current Location EE ED [J show cut

Response After Current Location 0.3465 £ [ snow: cut Refresh

TOP CENTER

IE] Bridge Object Response Display X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
AvBEN ~ Area Object Show Table. N, mm, C -
Select Display Component Load Case/Load Combo Muttivalued Options
Result Types Siress v CaseiCombo | 0,80 x BRT-2 ~ @® Envelope Max/Min
Results For Entire Bridge Section ~ Show Vehicle Location O Envelope Max
O Envelope Min
Response Longtudinal Stress - Top Center (S11) v [ Enabled -

SectinCut | 4 [

Bridge Response Plot

15 AV-68N - Entire Bridge Section, Load Case: 0,80 x BRT-2 (Max/Min)
0
s Longitudinal Stress - Top Center (S11): Max = 1.4844  Min = -1.1533 (N/mm2)
< >
Mouse Pointer Location Snap Options.
Save Named Set
Distance From Start of Bridge Objgct (90125 Bridge Cut Snap to Computed Response Points.
Response Before Current Location -1.014 €2 [ show cut
Response After Current Location 10144 63 [ show Cut Refresh

Done.
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BOTTON CENTER

[E] Bridge Obiject Response Display

0.8-BRT-2

€ siivTowss

X
Select Bridge Object Bridge Model Type Show Tabular Display of Current Piot Units
Av-GeN < Area Object Show Table N, mm, -
Select Display Component Load Caseioad Combo Multivalued Options
Resutt Types Stross = Casercombe | EEEEES) ® Envelope Masiitin
Results For Entire Bridge Section < Show Venicle Location © Envelope Max
© Envelope hin
Response Longtudinal Stress - Bottom Center (511} ] === -
Section cut |14 [
Bridge Response Plot
3 AVGBN - Entire Bridge Section, Load Case. 0,80 x BRT-2 (Max/Min}
o
3 Longitudinal Stress - Bottom Center (S11). Max = 20426 Min = -2 884 (Nimm2)
< >
Mouse Pointer Location Snap Options
Save Named Set
Distance From Start of Bridge Object Bridge Cut Snap to Computed Response Points
Response Before Current Location R = [ show cut
Response After Current Location 1793 £ [ show cut Refresh
2] Bridge Object Response Display X
Select Bridge Object Bridge Model Type: Show Tabular Display of Current Plot units
Avesn = Arca Object Show Table. N, mm, © ~
Select Display Component Load Case/Load Combo lulivalued Options.
Resuli Types. Stress ~ Case/Combo | 0,80 x BRT-2 @® Envelope MaxMin
Results For Entire Brigge Section - Show Vehicle Location O Envelope Max
[ Enasiea O Envelope Min
Response Longitudinal Stress - Bottom Center (S11) nal 1 )

Bridge Response Piot

sectioncut | 4

3. AV-G8H - Entire Bridge Section, Load Case. 0,80 x BRT-Z (Max/Min}
0
3 Longitudinal Stress - Bottom Center (511): Max = 2.0426  Min = -2 884 (Nimm2}
<

Wouse Pointer Location

Distance From Start of Bridge Object | (57380 Bridge Cut
[] show cut
[] Show Cut

Response Before Current Location -06631 80

Response After Current Location -06838 81

Snap Options.

Snap to Computed Response Points.

>

Save Named Set

Refresh

Done
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VIGA CENTRO LUZ - ESFUERZOS INTERNOS ( 0,80 LL)

PC-DC+DW+BAR TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0 6.21
ELEMENTO 6. (Mpa) -3.59 0
PS-1+PS-2 TOP BOTTON
ESFUERZOS EN o; (Mpa) 3.64 0
ELEMENTO o, (Mpa) 0 -8.0
0.8 BTR-1 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0.31 1.79
ELEMENTO o (Mpa) -1.01 -0.59
0.8 BTR-2 TOP BOTTON
ESFUERZOS EN o7 (Mpa) 0.35 1.79
ELEMENTO o, (Mpa) -1.01 -0.66

UNIVERSIDAD
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11. CONCLUSIONES Y RECOMENDACIONES

e De acuerdo con la inspeccion visual realizada a la estructura, se evidencié en términos
generales que se encuentra en buen estado, por lo que no se observaron lesiones que
sugieran que exista riesgo de colapso de alguno de los elementos que lo componen o que
esté en riesgo el paso seguro tanto de vehiculos como de peatones.

¢ Respecto de reparaciones visibles durante la inspeccién se presentan inyecciones de tipo
estructural en la superestructura. Estas inyecciones se observan en buen estado y no se
visualizaron fisuras adicionales que estén por reparar, por lo que se concluye respecto de
esta situacion que las acciones causantes de las fisuras reparadas han sido controladas
satisfactoriamente.

e Se evidencia acumulacién de humedades las cuales deben ser limpiadas ya que esta
condicién puede causar deterioro en la durabilidad de concreto y ocultar afectaciones que
con el paso del tiempo puedan suceder y dificulte su visualizacién en las inspecciones
rutinarias a la estructura.

e También se evidencié en el costado nor occidental que las barandas de concreto se
encuentran impactadas por un vehiculo en su nivel superior, por lo que se recomienda se
realice el recalce de la zona afectada y se garantice la continuidad estructural entre las
secciones originales y las nuevas.

e Enlas columnas se ha evidenciado en general que se presenta el fenémeno de fisuracion
por retraccion de fraguado, ya que las fisuras que se observan forman una reticula, lo que
indica que son producto de deficientes constructivos, pero que no estan relacionados con
insuficiencias de caracter estructural. Por lo tanto, se recomienda se realice su reparacion
con productos y procedimientos especializados para ese propésito, que garanticen que se
sellen estas fisuras y se evite el deterioro de estos elementos estructurales en cuanto a
su durabilidad.

e El puente no presenta signos de deterioro estructural ni fisuras que se puedan relacionar
con sobre esfuerzos en los elementos tanto de la superestructura como de la
subestructura, lo que sugiere un comportamiento adecuado tanto para las cargas de
servicio como las de las cargas sismicas a las cuales ha sido sometido desde que se
realizé su construccion.

e También se observo que, producto de un impacto en la viga exterior de una de las luces
centrales, se ha desprendido el reforzamiento a cortante con fibras de carbono. Por lo
tanto, se recomienda recomponer este sistema con el propdsito de garantizar que esta
actividad, desarrollada para aumentar la capacidad del puente, se mantenga en las
mismas condiciones que las demas vigas del puente
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e Se ha observado deterioro en el concreto de los muros de aproximacién del costado sur
oriental, provocado por fogatas en el interior y en las cercanias de la estructura. Este
deterioro acelera los procesos de carbonatacion y afecta la durabilidad del concreto. Por
lo tanto, se recomienda reparar el concreto afectado y restringir el acceso al interior del
puente a personal no autorizado que realice este tipo de actividades, las cuales
disminuyen la durabilidad y resistencia de los elementos estructurales.

¢ De los analisis de los factores de clasificacion de los diferentes estructurales se obtuvieron
en todos los casos factores mayores a la unidad, o que nos indica que el puente cuenta
actualmente con la capacidad de carga para tomar las acciones de cargas muertas y vivas
gue se recomiendan en el manual de evaluacion de la AASHTO para puentes existentes.

o Finalmente de acuerdo al desarrollo de los trabajos de campo realizados para reconocer
el estado de los materiales, se pudo evidenciar que el concreto presenta una resistencia
a la compresion promedio de 35Mpa y su refuerzo no presenta deterioro por oxidacion,
por lo anterior podriamos confirmar que la edificacion es competente de seguir cumpliendo
Su servicio.
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