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EL PROGRAMA 
STAAD/Pro 

1.1 Introducción al programa STAAD/Pro 

En los últimos años, el desarrollo de los equipos y sistemas de computo ha permitido 
una comunicación mucho más rápida, directa y sencilla entre el usuario y la computadora 
logrando la posibilidad de desarrollar programas que, utilizando las características de las 
computadoras de hoy en día, nos permitan usarlas más eficientemente y entre otras cosas 
facilitarnos la posibilidad de explorar varias alternativas de solución de problemas 
estructUrales o bien considerar más variables en el modelo de las estructuras con el objeto de 

-lograr un mejor entendimiento componamiento de la estructura. 

Tomando en cuenta lo anterior. STAAD/Pro es el resultado de un trablgo 
desarrollado en los Estados Unidos de Norteamérica cuyo principal objetivo fue desarrollar 
un programa para Análisis y Disei\o de Estructuras, en donde el usuario tenga gran 
versatilidad en el manejo del mismo a tnlvés de una interacción directa en la mayor parte de 
la ejecución de los módulos que componen al programa que, junto con la relativa sencillez y 
facilidad de uso son algunas de sus principales características. 

STAAD(Pro consta basicamente de una serie de módulos (véase figura 1), de ellos, 
en este instructivo se describirá sólo el módulo STAAD, en éste, el usuario puede 
seleccionar diversas opciones para poder introducir y/o modificar datos, o bien almacenarlos 

. para su procesamiento posterior, analizar la estructura, ver resultados en la pantalla o 
imprimirlos, ver resultados de diseño etc. 

ST AADIPro. la siguiente generación del programa STAAD-UI, es el principal 
software para Análisis y Diseño Estructural de Research Engineers. En ST AAD/Pro, el 
enfoque principal esta en la productividad. STAAD/Pro dirige el proceso completo de la 
Ingeniería Estructural, desde el desarrollo del modelo hasta el análisis, diseño, bosquejo y 
detallado de componentes estructurales. ST AAD/Pro se diseñó para tnlbajar de manera 
similar a como se hace en un despacho de Proyecto Estructural. 

, .. · ST M:D/Pro es el ambiente .. de funcionamiento nativo con una ventana para la 
seleceión de los .C!Ompóriéntes que lo coristituyen, permitiendo la construcción del modelo así 

. como la visualiúcion y c<lrnPr~bación de resultados."STAAD!Pro es el paquete principal 
con varios componemes optativoS. que é:onsisten en lo siguiente: · 

... : . ' 
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ST AAD proporciona el análisis estructural y el diseño integrado de acero, concreto y 
madera. 

STARDYNE proporciona características avanzadas de análisis. Construido 
alrededor de una biblioteca de elemento finito, STARDYNE proporciona poderosas 
opciones de análisis Dinámico, Sísmico, No-lineal, por temperatura, pandeo y otras 
capacidades avanzadas de análisis. 

El ambiente FEMkit ofrece modelación de Elemento Fmito orientiida gráficamente, 
se complementa con tecnologías para generación de mallas 2D y 3D y herramientas 
poderosas para la comprobación del modelo. 

Visual DRA W permite la generación de planos, elevaciones, secciones y dibujos de 
detalle. Totalmente integrado en el ambiente STAAD/Pro, Vasual DRAW proporciona la 
generación de dibujos, con capacidades de edición y ploteo. 

Los módulos siguientes también están disponibles como component~ de 
STAAD/Pro. 

ST AAD.etc es una colección de módulos de diseño de componentes estructurales, le 
permite al ingeniero completar el proyecto diseñando cimentaciones, muros de retención, 
mamposteria, conexiones y otros componentes estructurales de utilidad. 

FabriCAD e$ una herramienta integrada que realiza el detallado de acero, cálculoS: 
de fabricación y montaje, asi como la generación de dibujos. ·,.· 

El componente ADLPIPE ofrece un sistema confiable para modelado y análisis. Este 
componente ofrece una solución completa para diseño de plantas industriales. 

Poderoso y comprensivo. ST AAD/Pro está basado en un diseflo orientado a objetos 
que utiliza la tecnología MFC (Microsoft Foundation Class), aprovechando la computación 
de 32 bits Una base de datos relacional, con enlaces OLE y DDE, permite intercambio de 
información entre múltiples aplicaciones integradas con todo el software basado en 
Windows 

1.2 Introducción al programa STAAD 

·~ . ·' 

El Sistema ST AAD/Pro es un programa escrito para computadoras personales mM 
o compatibles mediante el cual puede realizarse d Análisis. y, Djseño de Estnl!=Wras bajo UDO 

o más sistemas de carga formados por un conjunto de. fu~ estátié:a.s y/o dinámicas 
aplicadas a la estructura proporcionando, después del análisis; los desPiaziunientos de los 
nudos. elementos mecánicos, nacciones, formas modales y· rcsultado del diseflo. 
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STAAD fue desarrollado básicamente bajo la hipótesis de que la estructura está 
formada por barras prismáticas (aunque también ~a cierto tipo de barras de -~ón 
variable) de eje recto, considerando también la posibilidad de modelar estructuraS utilizando 
elementos placa y sólido (elemento finito). 

Figur11 1.1 STAAD/Pro, programa principal y sistemas que lo integran. 

U na de las principales caracteristicas del programa es la interacción que se puede 
establecer entre éste y el usuario, sin embargo, debido al número de opciones que el usuario 
puede activar. se requiere aprender su ¡enguaje especifico para poder utilizarlo, ya que. el 
usuano puede seleccionar varias opciones y la ejecución de cada una de ellas genera ouu 
más. ST AAD es un programa orientado a eventos (seleccionar un demento con el mouae, 
elegir una opción, activar/desactivar sucesos etc.) y no siempre solicita textualmente loa 
elementos (datos) que se vayan requiriendo para la ejecución completa de ese módulo, 
además es necesario saber las convenciones de signos empleadas, los sistemas de referencia 
utiliz.ados así como algunas recomendaciones para su uso, éstas y algunas c:aracteristicas más 
son descritas en los capítulos posteriores. 

En el capitulo 2 se dan las recomendaciones necesarias para &cilitar la prepanci6n 
e introducción de datos, en el capitulo 3 se comentan los módulos que componen el 
programa. el capitulo 4 describe el módulo para crear o generar la estructura, en el capitulo 
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- S se presentan las opciones de análisis, en el capítulo 6 se muestran las opciones para ver 
resultados del Análisis y Diseiio, en el capítulo 7 se describen los módulos complementarios, 
el capítulo 8 contiene algunos ejemplos con la correspondiente interpretación de los 
resultados obtenidos por el programa STAAD, por último, en el capítulo 9 se incluyen 
algunos comentarios y sugerencias finales. 
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PARA EL USO DEL 
PROGRAMA 

2.1 Ejecución del programa 

Una vez instalado, pará iniciar la ejecución del programa STAAD, se puede hacer 
clic en inicio luego deslizar el puntero del ratón hasta programas, enseguida desplaz.arlo a la 
derecha y hacia abajo hasta la carpeta STAAD/Pro y por último a la derecha y hacia arriba 
(en la computadora donde se preparó este- instructivo), para. finalmente hacer clic en 
STAAD (vease figura 2.1), con lo cual aparece la ventana de la figura 1.1, después de hacer 
clic en su zona central (STAAD) se muestra la ventana de la figura 2.2. 

Figura 2.1 Ejecución del programa STAAD/Pro. 
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Figura :U Inicio del programa ST AAD. 

2.2 Tipo dr estructura y datos generales 

Para iniciar la introducción de datos generales y el tipo de estructura por analizar se 
utiliza la opción Nrw del menil fllr (véase figura 2.2) mostrándose la ventana de la figura 
2.3. 

ST AAD permite manejar la estructura a analizar como una de las siguientes: 

Truss 
Plaor 
Floor 
Spacr 

Para el caso de la estructura tipo Truss (armadura) esta puede ser plana o en 3 
dimensiones (30) en ambos casos en el análisis sólo se considerará el efecto axial. 
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Fagun l.3 Dato5 generales al inicio dd programa STAAD. 

En la estructura tipo Plane se consideran cortante y axial en d plano de la estructura 
y flexión perpendicular a ese plano. 

El tipo F1oor permite analizar estructuras con acciones perpendiculares a su plano 
(retículas) considerando flexión en d plano, torsión, y cortante. 

El caso general lo constituye d tipo Space en donde se consideran flexión y cortante 
en dos direcciones. torsión y axial, y seis grados de b"bertad por nudo, desde luego que se 
pueden liberar extremos de las barras a algún demento mecánico y suprimir o ligar grados 
de libertad (por-ejemplo diafragma rigido ). 

La opción que corresponda a la estructura por analizar, y la introducción de un titulo 
(opcional) como identificación que se incluirá dentro dd archivo de datos, se realiza en la 
ventana de la figura 2.3, una vez introducidos los datos y seleccionado d tipo de estructura 
y despues de. haceJ: die en el cuadro Siguiente se muestra la ventana de la figura 2. 4, en 
donde han de seleccionarse las unidades para las fuerzas y longitudes de los datos de la 
estructura que se introducirán posteriormente (geometria, propiedades, cargas, etc.) 

, .....,.2 .... 1 
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Figura 2.4 Datos de unidades al inicio del programa ST AAD. 

Una vez seleccionadas las unidades se hace clic en Siguiente para que se despliegue 
la ventana de la figura 2.5, finalmente, Fmish conduce a la ventana de la figura 2.6 que es la 
ventana o módulo principal de STAAD. 

.. ;~ 

Figura 2.5 Datos seleccionados por el usuario al inicio del programa ST AAD. 

Observese que en esta ventana (figura 2.6), en general, están contenidos algunos 
elementos tipicos de varios programas desarrollados para ambiente o platafonna Wiadowa, 
es decir, una barra de titulo (extremo superior de la ventana), una de menús desplegable& 
(File. Edit. View, etc.), barras de iconos (algunos típicos de varios programas, y otros 
propios ST AAD), una barra de estado en el exbeJIIO inferior de la ventana (for be1p 
press ..... ). En el extremo izquierdo se muestran algunos iconos y varias opciones agrupadas 
por categorías (Job, Setup, Geometry, etc.), seguidas por un área con fondo blanco que se 
utilizará para desplegar gráficamente la geometría y algunas características de la estructura 
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(apoyos, cargas, etc.), el área restante (a la derecha de la anterior) la utiliza el programa 
ST AAD para mostrar, generalmente, infonnación de los elementos de la estructura en forma 
numérica (coordenadas de los nudos, incidencias de las barras, fuerzas, etc.). 

Figura l.6 VenWUI completa del programa STAAD. 

2.3 Definición de la geometría 

Antes de iniciar la ejecución del programa STAAD es conveniente tener 
completamente bien definida la geometria del modelo. La estructura por analizar se 
idealizará mediante una serie de elementos esuuaurales conectados entre sí, los cuales, de 
acuerdo a sus caracteristicas o con fines de análisis se podrán modelar como elementos barra 
(trabes, columnas, diagonales, etc.). elementos finitos placa (losas, muros) o elementos 
finitos sólidos (elementos tridimensionales), estos elementos estarán unidos en pnmos 
comunes (nudos), algunos nudos eswin completamente o parcialmente restringidos 
(apoyos), en uno o varios grados de libertad. 
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La definición o ubicación de los elementos (barra, placa, sólido) se loBJll localizando 
sus nudos extremos, por ejemplo, en un sistema coordenado cartesiano. Proporcionando las 
coordenadas de esos nudos (o su longitud si es que el elemento barra es paralelo a alguno de 
los ejes de referencia) así como los nudos extremos fmcidencias) de la barra queda definida 
su posición. 

No es necesario numerar los nudos que forman pane de la estructura ya que el 
proBJllm& lo hace de manera automática. Es conveniente localizar nudos en donde se tenga 
cambio de propiedades geométricas o elásticas, recordando que el elemento barra requiere 
de dos nudos para posicionarlo, el elemento placa 3 ó 4 y el sólido desde 4 hasta 8 nudos 
(vease figura 2.7). 

-- --' -- ' -/""' - ... 
., ... ____ 

a~~n .. a = 

F~gura 1.7 Tipos de nudos. 

1.4 Definición de las propiedades aeométricas de los elementos 

Los siguientes son algunos de los tipos de elementos barra que pennite manejar 
STAAD. . 

a) Prisrniticos (rectangular, circular, etc.). 
b) Elementos estándar de acero. 
e) Elementos de acero definidos por el usuario. 
d) Sección 1 de peralte variable. 
e) Asignarles una forma especifica. 

. . Para el~entos b~ prismáticos de forma arbitraria se requiere proporcionar. 1u 
Siguientes prop1edades refendas a e_¡es locales y centroidales de la barra. 

F ~2VMII 

AX = Área de la sección transversal. 
IX = Constante de torsión. 
IY = Momento de inercia al rededor del eje y. 
IZ = Momento de inercia al rededor del eje z. 
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A Y = Án:a de conante en direc:Gión y. 
AZ = Án:a de cortante en dirección z. 
YD = Dimensión de la sección en dirección y. 
ZD = Dimensión de la sección en dirección z. 

Para barras de sección trapezoidal o T el significado de YB y ZB se muestra en la 
figura 2.8. 

ZD ZD 

i 1 J 
YD 

IYB 
VD 

1· ,1 

-- ZB 1 J• ZB •J 

Figura 1.8 Caracteristicas de secciones T y trapecial 

Si al programa se le solicita el cálculo de esfuerzos o el disei\o (revisión) en concreto 
o acero seni necesario proporcionar los valores de YD y ZD en caso contrario se pueden 
omitir 

. 
Si no se proporcionan las áreas de cortante el programa no considera ese efecto en el 

análisis. esto sólo es posible definiendo a las barras de tipo MGeneral" e introduciendo los 
valores de sus propiedades. 

Para secciones especificas (rectangular, circular. etc.) las propiedades son obtenidas 
por el programa sólo con proporcionar las dimensiones características según la forma de la 
sección transversal de la barra (p.ej B y D para la sección rectangular, D para la circular, 
etc.) en este caso senin considerados los efectos de deformación por cortante. 

Dependiendo del tipo de estructura, en la tabla 2.1 se muestran las propiedades 
geometricas rninimas que es necesario proporcionar para que el análisis se pueda realizar. 

1S 



Tipo de estructura 

TRUSS 
PLANE 
FLOOR 
SPACE 

Propiedad geométrica requerida 

AX 
AX, IZóiY 
IX, lZ óiY 
AX. IX, IY, lZ 

Tabla 2.1 Propiedades geométricas mínimas requeridas para el análisis. 

El programa STAAD permite asignar las propiedades geométricas de los elementos 
barra de acuerdo a una tabla de perfiles de acero estándar (P.ej. tabla AISC) o tomarlas de 
una tabla definida por el usuario. 

En el caso de secciones 1 de peralte variable los datos son los que se muestran en la 
figura 2.9. 

1 
BFF 

1 . 
1 

IFF!I 1 
T 

... 
IDWWI - - TWW iDWW l. 1 

1 oww 

¡ 

1 TFFI ... 
1 ! ..!. • 

Bffl 1 

DWW~DWWl 

Figura 2.9 Caracteristicas de la sección 1 de perálte variable. 

Al programa se le pueden dar instrucciones para que, de manera automática, maneje 
a los elementos con secciones de formas especificas (sección T, o formada por uno o dos 
ángulos. etc.). 

Para el caso de los elementos placa será necesario proporcionar el espesor de la placa 
en cada esquina. para el sólido no es necesario proporcionar propiedades geométricas sólo 
constantes elásticas. 
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l. 7 Elecci6n del tipo de análisis y los resultados 

STAAD permite realizar un análisis elástico lineal de ¡• orden y también de 2• 
orden, en el segundo caso se consideran efectos P·.i. o un análisis no lineal por geometria en 
cuanto a considerar la geometria deformada de la estructura, por lo anterior habrá que 
decidir el tipo de análisis a efectuar por el programa. 

En cuanto a los resultados que el programa puede proporcionar, será necesario saber 
cuales se requerirán, por ejemplo: desplazamiento¡, elementos mecánicos, gráficas y 
resultados de diseño (revisión). y de que elementos se requieren; por ejemplo: algunos o 
todos los nudos, algunos o todos los elementos (barras. placas, etc.). Gráficas de la 
deformada, de algún marco o de toda la estruCIUJ'B, etc. Lo anterior se tendrá que especificar 
para una, algunas o todas las condiciones de carp y/o combinaciones. Si el usuario no 
selecciona o define los elementos (nudos, banas, etc.) y las condiciones y/o combinaciones, 
la impresión la realiza para todos los elementos y todos los sistemas de fuerza existentes. 

2.8 Diseño de elementos 

ST AAD permite diseñar o revisar elementos de acero, concreto y madera por lo que 
será necesario especificar un código aplicable a utilizar (ACI, AISC, LRFD, ASSTiiO, etc.), 
así como proporcionar los valores de los parámetros a utilizar (fe, fy, etc.), e indicar los 
elementos que se diseñarán y d criterio a seguir para su diseño (viga, columna, etc.). 

J .....,.JUMII 
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2.5 Definición de las propieda~es elásticas de los materiales _ 

Para realizar el análisis se requiere tener definidas las constantes del miuerial del cual 
están o estarán hechos los elementos (barra, placa y sólido) como son E (Módulo elástico), y 
I.L (relación de PoissÓii) y;-ñii:Qiiiñiela sigilienié exPresión 5e obtiene-el-modelo ·ae rigidez a 

cortante. 

G= E 
2(1+.u) 

Para incluir el peso propio es necesario proporcionar el peso volumétrico, si se 
consideran efectos de temperatura será necesario especificar el coeficiente lineal de 
dilatación térmica. 

2.6 Tipos de fuen:as y combinaciones de c:arga 

Es necesario tener completamente identificados los sistemas o conjuntos de fuerzas 
(condiciones de carga) bajo Jos que se realizará el análisis (P. ej. peso propio, carga viva, 
sismo, viento, etc.)_ y, para cada condición de carga, contar con las características de las 
fuerzas (tipo, magnitud, dirección, sentido y punto de aplicación) que componen cadá 
sistema de fuerzas (condición de carga). '· 

Por ejemplo, una condición de carga puede ser la carga muerta, que puede estar 
formada por fuerzas uniformes en algunas barras simulando el peso, por ejemplo, de los 
muros divisorios, o fuerzas concentradas que representan, por ejemplo, el peso de tanques, 
etc. Otra condición de carga, el sismo, puede ser representado por una serie de fuerzas 
estiticas (sismo estitico) o dinámicas aplicadas a determinados nudos. Una condición más 
puede ser la carga viva, idealizada como una fuerza por unidad de área actuando en una 
determinada zona de la estructura (P. ej. azotea, entrepiso, pasillos, escaleras, etc.). 

Los sistemas de carga independientes o primarios (como los Dama el programa) 
pueden ser utilizados para formar sistemas de carga dependientes de los anteriores, es decir 
combinaciones, si lo anterior se desea, es necesario saber de antemano el número de 
combinaciones a incluir en el análisis y, para cada combinación, las condiciones de carga que 
se incluiran asi como su participación respectiva (factor de carga). Por ejemplo, teniendo 
como marco de referencia al Reglamento de Construcciones para el D.F. pensando en una 
estructura del grupo A. localizada en el D _ F. una combinación será l. S de la carga muerta + 
1.5 de la carga viva máxima. por Jo que el factor de carga o panicipación de las condiciones 
anteriores 1 y 2 es l.S, siendo 1 y 2 las condiciones de carga respeaivu ( 1 la carga muerta 
y 2la viva). 

17 



MÓDULOS DEL PROGRAMA 
DESCRIPCION GENERAL-

3.1 Introducción 

Para poder introducir y/o hacer cambios a los datos o características de la estructura 
el programa STAAD, además de contar con un editor en línea modo texto, principalmente 
tiene un editor gráfico integrado desde donde también se puede invocar al editor modo 
texto. Casi con cualquiera de los dos editores se puede: 

• Manejar (Definir, mover, copiar, borrar, etc.) elementos estructurales (nudos, barras, 
placas sólidos). 

.• 

• Especificar tipos de apoyo (fijo o con grados de libertad, resanes, apoyos inclinados, 
tipo "Foundation", etc.}. 

• Asignar propiedades geométricas de los elementos barra de acuerdo a: una tabla de 
periiles estándar (AISC por ejemplo}, una tabla previamerne definida por el usuario, 
secciones prismáticas (circular reaangular, Te, trapeZOidal, 1 de peralte constante o 
con variación lineal etc.), o introducir sus características pania&lares (propied•des 
geom~cas, orientación de su sección tranSVerSal, etc.). 

• Especificar espesores de los elementos placa. 

• Asignar propiedades a uno o varios elementos o grupo de elementos (barra, placas), 
las propiedades pueden ser: densidad. módulo elástico, relación de Poisaon, 
coeficiente de dilatación tennica. Así como definir la posición de la sección dentro de 
la estructura (posición de ejes locales con 1especto a los globales). Algunas de las 
propiedades se tienen predefinidas para cienos materiales (acero, COIICieto, etc.) o 11e 

pueden introducir valores paniculares. 

• Especificar que elementos desempeñarán sólo una función estnu:tural especifica por 
ejemplo: cable, barra en compresión, en tensión, annadura (tensión o COinp¡esión). 
con articulación o liberación a algún elemento mecánico en un abano, ignorarlos y 
otras opciones. También se puede definir diafragmas rigidos. 

r '*-':Jy21JMt 19 



• Definir cargas .variables (móviles) pudiendo ser definidas por el usuario (tren de 
cargas concentradas), de acuerdo a AASHTO(HS20, HSIS, H20, lnS) o bien 
tomadas de un archivo externo. 

• Especificar fuerzas definidas en el tiempo (fuerza-tiempo o aceleración-tiempo) 
tomando los valores de un archivo existente o introduciéndolos de «euerdo a una 
función (seno o coseno) proporcionando características dinámicas (amplitud y 
frecuencia), definiendo el lapso de tiempo de actuación de la fuerza así como 
también considerar el amortiguanúento. 

• Definir características para generar cargas definidas por el UBC (Uniform Building 
Code). 

• Definir cargas de viento especificando (hasta cinco) intensidades (presiones) 
actuando respectivamente en n alturas. 

• EspeCificar fuerzas estáticas aplicadas a los nudos, desplazamientos prescritos de los 
apoyos, peso propio, etc. Para barras: fuerzas y/o momentos uniformes, fuerzas y/o 
momentos_ concentrados, fuerzas_ ~n variación lineal, presión hidrostática. Para los 
elementos placa: presión uniforme, lineal, hidrostática. 

• Asignar carga uniforme por unidad de área en un nivel específico y en cierta área. 

• Incluir en 1~ barras, presfuerzo, incrementos de temperatura y ajustes en la lon~d 
inicial de los elementos. ~ 

• Seleccionar el tipo de análisis como puede ser: elástico-lineal de primer orden, 
análisis J!O lineal P-.1, análisis de segundo orden (especificando el número de 
iteracciones) y análisis dinamico. 

• Y otras opciones mis. 

3.2 Descripcion general 

file 
En la figura 3 .1 se muestra la ventana deslizable correspondiente a la opción o menú 

F~211MI 

2D 

. ' .. 

:; 
·~ 



Figura 3.1 Menil f"ale de STAAD. 

Algunas de las opciones del menil f"ale permiten: 

Iniciar un problema nuevo. 

Qpen Abrir un archivo elcistente r.on datos de alguna estructura. 

Virw Ver el contenido del archivo de datos (Input Fde) o el archivo 
de resultados (Output File) 

Priuter Setup 

Print Input Fde 

Seleccionar una impresora o bien modificar sus 
propiedades. 

Imprimir el contenido de un archivo de datos. 

Pnvirw Print Input Ver el contenido del archivo de datos antes de imprimir. 

Save, Save Al Permiten guardar el archivo de datos. 

21 



Exit Cerrar el programa 

Existen, dentro del menú anterior, otras opciones que pueden ser de uso no muy _ 
frecuente. ·· · · - · · · --- ··· · -····- · ·· 

Ahora en la figura 3.2 se presentan las opciones del menú ~t 

Figura 3.2 Menú _Edit del módulo STAAD. 

Las opciones del menú I,dit pemúten: 

Uado 

F~liJMI 

Deshacer la acción anterior (última). 

Suprimir(borrar) los elementos seleccionados de la estroctura 
(p.ej barras que aparecen en color en el área de dibujo) y los 
coloca en la memoria temporal. 

zz 



Copy Copia a la memoria temporal los elementos seleccionados de la 
estructura (pan poder insertarlos posteriormente), esta opción 
no borra a los elementos 

Paste Insertar los elementos almaceiiados en la memoria tempOral. 

Del Borra Jos elementos seleccionados de la estructura. 

Edit command flie Ejecuta el editor modo texto mostrando el contenido del 
archivo de datos al que pueden realizársele cambios (adicionar 
comandos o datos, . suprimir o modificar parte de la 
información etc.). 

,..._.,:ZlNOl 
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1~ -- -- -1 

.._.....,.,~uw --- .... .. -~ 0111 

' '*"' ~V31 11111 r-~,22:28-

Job lnfonnatlon 
Engl.-r Chec:klld Approv.d 

Nama: 

Dala: 04-0ct.(l() 

1 Structure Typa SPACE FRAME J 

1 Number of Nodes 
Numbar of Elamants 

41 Highaat Nocla 
3 Highaat 8aam 

1 Numbar of Basic Load e-
Number of Combination Load e- ~ 1 

' ; 
' 

~ 
1 All 1 Tha Whola Struc:ture 
lncJuded in tflis printout &18 data for. 

ST~tarVJ'.I ,_,.._3.1 ....... , 
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·19.6kNim 
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r 
1 

1 
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STAAD SPACE EJEMPLO 
START JOB INFORMATION 
ENGINEER DATE 04-0ct-00 
END JOB INFORMATION 
INPUT WIDTH 79 
UNIT METER MTON 
JOINT COORDINATES 
1 O O O; 2 5 O O; 3 10 O O; 4 15 O O; 
MEMBER INCIDENCES 
1 1 2; 2 2 3; 3 3 4; 
MEMBER PROPERTY AMERICAN· 
1 TO 3 PRIS YD 0.5 ZD 0.25 
UNIT METER KN 
CONSTANTS 
E 2.5e+007 MEMB 1 TO 3 
POISSON 0.17 MEMB 1 TO 3 
DENSITY 24 MEMB 1 TO 3 
ALPHA 1.le-005 MEMB 1 TO 3 
UNIT MI:TER MTON 
SUPPORTS 
1 TO 4 PINNED 
LOAD 1 VERTICAL 
MEMBER LOAD 
1 TO 3 UNI GY -2 
PERFORM ANALYSIS PRINT ALL 
PRINT ANALYSIS RESULTS 
FINISH 

C:\Mis documentos\ST AADPRO\V3clapro.std 
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-19.6 kN/m -19.6 kNim -19.6 kNim 

1 

11.. 
1 .¡;, , • j"' Az 2·6· As l•im 1 

39.2 kN 
.211 

108 kN 108kN 
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PAGE NO. l 
•••••••••••••••••••••••••••••••••••••••••••••••••• 
• * 
• STAAD/Pro STAAD-III * 
• Revision 3.1 • - . .. -·. -
• Proprietary Program of • 
• RESEARCH ENGINEERS, lnc. • 
• Date• SEP 23, 2001 * 
• Time• 23:24:35 • 
• • 
• USER ID: Unlcnown User • 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

l. STAAD SPACE EJEMPLO 
2. START JOB INFORMATION 
3. ENGlNEER DATE 04-C=t-00 
4. END JOB INFORMArlO~ 
5. INPUT WIDTH 79 
6. UNIT METER MTON 
7. JOINT COORDINATES 
8. 1 O O O; 2 5 O O; 3 lO O O; 4 15 O O 
9. MEMBER INCIDENCES 

10. 1 1 2; 2 2 3; 3 3 4 
11. MEMBER PROPERTY AMERICAN 
12. : TO 3 PRIS YO 0.5 ZD 0.25 
13. UNIT METER KN 
14 . CONSTAN"!" S 
'• E 2.5E+007 MEMB 1 TO 3 
16. POISSON 0.17 HEHB 1 TO 3 
17. DENSITY 24 MEMB 1 TO 3 
16. ALPHA 1.1E-005 HEMB 1 TO 3 
19. UN!T METER MTON 
2C. SUPPORTS 
21. 1 TO 4 PINNED 
2: . LOAD l VERT_I CAL 
2 3 . HEMBER LOAD 
24. : TO 3 UN: GY -2 
25. PERFO~ ANALYS:S PRINT ALL 

PI\OBLEH S T A T 1 S T I C S 

NUHBER or JOINTS/HEMBEI\+~LEHENTS/SUPPORTS • 4/ 3/ 4 
ORIGINAL/FINAL BAND-WIDTH • 11 1 
TOTAL PRIHARY LOAD CASES • l, TOTAL DEGREES OF FREEDOH • 12 
SIZE Or STifrNESS HATRIX • 72 DOUBLE PREC. llOROS 
REORD/AVAIL. DIS~ SPACE • 12.00/ 2047.7 KB, EXMEH • 1798.5 KB 

EJEMPLO -- PAGE NO. 

LOADING l VERTICAL 

HEMBER LOAD - UNIT HTON METE 

HEHBER UDL Ll L2 CON L LINl LIN2 

C:\Mis documcntos\ST AADPROW3clapro.ANL 
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1 
2 
3 

-2.000 GY 
-2.000 GY 
-2.000 GY 

0.00 
0.00 
0.00 

5.00 
5.00 
5.00 

•••TOTAL APPLIED LOAD ( 
SUMMATION FORCE-X • 
SUMMATION FORCE-Y • 
SUMMATION FORCE-Z • 

HTON. METE ) 
0.00 

-30.00 
0.00 

SUHHARX. (LOADING l ) 

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX• 0.00 MY• 0.00 HZ• -225.00 

~· Processing Element Stiffness Matrix. 23:24:35 
++ Processing Global Stiffness Matrix. 23:24:35 
++ Processing Triangular Factorization. 23:24:35 

u•wARNING - IMPROPER LOAD WILL CAUSE INSTABILITY AT JOINT 4 
DIRECTION • MX PROBABLE CAUSE MOOELING PROBLEM -0.728E-11 

++ Calculating Joint Oisplacements. 23:24:35 
++ Calculatin~Member Forces. 23:24:35 

•••TOTAl REACTION· ~ MTON METE ) SUMHARY 

l.OADING l 

SUM-X• 0.00 SUM-Y• 30.00 SUM-Z• 0.00 

SUMMA7ION OF MOMENTS AROUND ORIGIN-

0.00 MY• O. 00 HZ• 225.00 

EXTERNAl ANO INTÍ:RNAl JOINT LOAD SUMMARY-

JT EX! FX/ Elr. f"Y/ EXT FZ/ EXT MX/ EXT MY/ EXT HZ/ 
IN! FX IN! f"Y lNT FZ lNT MX INT MY INT HZ 

l c.oo -5.00 0.00 0.00 0.00 -4.17 
0.00 l.OO o.oo o.oo o.oo 4.17 

2 o.oo -10.00 0.00 0.00 0.00 o.oo 
0.00 -l.OO 0.00 0.00 0.00 0.00 

3 o.oo -10.00 0.00 0.00 0.00 0.00 
0.00 -l.OO 0.00 0.00 0.00 o.oo 

4 0.00 -s.oo 0.00 o.oo 0.00 4.17 
0.00 l.OO o.oo 0.00 0.00 -4.17 

EJEMPLO PAGE NO. 

•••••••••••• END OF DATA FROM lNTERNAL STORAGE •••••••••••• 

26. PRIN'r ANALYSIS RESULTS 

EJEMPLO -- PAGE NO. 

C:\Mis documentos\STAAOPRO\VJclapro.ANL 
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JOINT DISPLACEMENT (CM RADIANS) STRUCTURE TYPE • SPACE 

------------------
JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 

1 1 0.0000 0.0000 0.0000 0.0000 0.0000 ,-0.0010 

2 1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 

3 1 0.0000 o.oooo 0.0000 0.0000 . 0.0000 -0.0003 

4 1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0010 

EJEMPLO PAGE NO. 5 

SUPPOR7 REACTIONS -UNIT MTON METE STRUCTURE TYPE • S PACE 

-----------------
JOINT LOAD FORCE-X FORCE-Y FORCE-'Z HOH-X HOM-Y HOH Z 

1 1 o.oo 4.00 o.oo o.oo 0.00 o.oo 
2 1 0.00 11.00 0.00 o.oo o.oo 0.00 
3 1 o.oo 11.00 0.00 0.00 o.oo 0.00 
4 1 0.00 4.00 0.00 0.00 0.00 1 0.00 

EJEMPLO PAGE NO. 6 

MEMBER END FORCES STRUCTURE TYPE • S PACE 
-----------------
;.:.¡_ UNJ'l'S ARE -- HTON METE 

MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION HOH-Y HOH-Z 

l l 0.00 4.00 0.00 0.00 0.00 
2 0.00 6.00 0.00 0.00 0.00 

' 2 0.00 5.00 0.00 0.00 0.00 " . 
:i 0.00 5.00 0.00 0.00 0.00 

3 ! 3 o.oo 6.00 0.00 o.oo 0.00 
4 0.00 4.00 0.00 0.00 0.00 

•••••••••••••• ENO Of LATES~ ANALYSIS RESULT •••••••••••••• 

27. riNISH 

••••••••••••••• ENO OF STAAD-III ••••••••••••••• 

•••• DATE• SEP 23,2001 TIME• 23:24:35 •••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• FOR OUESTIONS REGARDING THIS VERSION OF PROGRAH • 
• RESEARCH ENGINEERS, Inc at • 
• West Coast: Ph- (114) 914-2500 Fax- (114) 921-2543 • 

East Coast: Ph- (918) 688-3636 Fax- (918) 685-1230 • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

C:\Mis documentos\ST AADPRO\V3clapro;ANL 
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~~ 
~....,.,~.._. 

.... noo 

""""' 

Job lnformation 
EnglnMr Checked 

Name: 

Data: 18-Ma~1 

1 Structure Type SPACEFRAME 

1 Number of Nades 
Number of Elements 

51 HigMst Nade 
4 Hig'-t Beam 

1 Number of Basic Load Cases ~umber of Combination Load Cases 

lncluded in this pnntout are data for: 
1 All j The Whole Struc1un! 

1 :. 1 ~ 1-
Nodes 
Node X y z 

(m) (m) (m) 

5 4.000 7.000 0.000 
7 2.000 3.000 0.000 
9 2.000 0.000 0.000 

10 9.000 7.000 0.000 
11 9.000 0.000 0.000 

PnrlT...O. DIOII2r»1 %112 

~ 1 

... -... .... 
1 

.... ... .. -,~ 0.0 

.......... 1.1111 , __ 1~1 02:11 

App1ov.cf 

' 
" 

•' 

1 

....... ,.,. 
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~~ 
.... -- -2 ... 

..... ....S.,~ .... --- .... 
' .. -,~ CN 

' "'""' ... _1.8111 ,-1~02:11 

Beams 
Beam NodeA Nocle B Lengltl Propetty p 

(m) clegreea 

6 9 7 3.000 1 o 
10 7 5 4.472 1 o 
11 5 10 5.000 1 o 
13 10 11 7.000 1 o 

Section Prooertles 
Prop Sec:tion AtN ., la J llatart.l 

(nf) (m") (m") (m") 

1 Rect 0.80X0.40 0.320 0.004 0.017 0.012 -
' 

Materials 
·¡ 

Mat 

1 

Na me E G V Denalty a 
(kNimm2) (kNhnmz) (kglm~ (1fK) , 

1 Steel 205.000 82.000 0.250 77.000 12E -12 
2 Concrete 25.000 10.68-4 0.170 24.000 12E -12 
3 Alummum 70.000 26.316 0.330 26.800 23E-12 

Suooorts 
Node X y z rX rY rZ 

(kN/mm) (kN/mm) (kNimm) (kNJrad) (kN/rad) (kN/rad) 

9 Fnced .Fixec1 Fnced - - -,, Fnced Fixed Fixed - - -

Raleases 
Tllet8 is no dllte of lhis type. 

Baslc Load Cases 

STAIID'Pro lar v.·,-"-3.1 



/~ 
' .......... .,......,.,..u-

"JCbDI 

·"-' 

Combination Load Cases 
There is no data of this type. 

5 

10•4.47 m 

7 

6• 3m 

IMiole Structure Loads 5kfV:1m 1 VERTICAL 

--
... ... .. 
... .....,.,1.1111 

11•5m 
10 

: 13•7 

.lo 11 

-... -3 

... 1~ .... 
, __ 1~02:11 

:r: ,. . ' ,,:' 

' ,\•: 

.. 
~ 
{-

·-.:i ¡, \'1¡ ;~. 
.. • e• 

·' 

.......... 
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.... 
¡~ ... ............... .,~'--' 
' ......... "" ., 
.,_ ' ........ ,.lid 

11 = 5m 
5 

10 = 4.47 m 

7 

6=3m 

y 

e-x 9 

Whole Structun1 LJ>eds 51cN:1m 1 VERTICAL 

ST-rofarV•'I-•~3.1 

-... -4 

-,~ """ 
,_...,~02:11 

10 

. 13 = 7 n 

1 

1 

1 

1 
1 

' 

1 

1 

~11 

i 

1 

1 

......... 
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- -..... ~.,~~ 
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"' '.,.. .., nwrco1.111! 

'-, 

00 ', . O. 1 m 'Mar. 0.001 m 

Max: O m 

1 

A 

STMDIPra lar V.'•-~ 11 

_ ... .... 
1 

-,~ .... 
1--,~02:11 

¡ 
1 
1' ¡: 

Á 

--
MaX: 0.001r 

1 
1 
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""" ... ......,,_...,... 

-19.6 kN/m 

N9::c--.....,...,=:-:-:-: 
X " 7.269 kN 
Y • 35.024 kN 
Z " 0.000 kN 
MX= FREE 
MY • FREE 
MZ = FREE 

-... ... 
1 

-,~ 0111 

J-1~02:11 

N11 
:x • 
:y • 
:z • 
!MX" 
IMY• 
IMZ~: 

·7.289kN 1 
1 63.043kN¡ 

O.OOOkNi 

5J 

1 
• 1 
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STAAD PLANE VIGA EJEMPLO 2 
START JOB INFORMATION 
ENGINEER DATE 18-May-01 
END JOB INFORMATION 
INPUT WIDTH 79 
UNIT METER MTON 
JOINT COORDINATES 
5 4 7 O; 7 2 3 O; 9 2 O O; 10 9 7 O; 11 9 O O; 
HEMBER INCIDENCES 
6 9 7; lO 7 5; ll 5 lO; 13 lO 11; 
MEMSER PROPERTY AMERICAN 
6 lO ll 13 PRIS YO 0.8 ZD 0.4 
SUPPORTS 
9 ll PINNED 
UNIT METER KN 
CONSTANTS 
E 2.5e•007 HEMB 6 lO 11 13 
POISSON 0.17 MEMB 6 lO ll 13 
DENSITY 24 HEMB 6 lO ll 13 
ALPHA l.le-005 MEMB 6 lO ll 13 
UNI":' METER MTON 
LOAD 1 VERTICAL 
MEMBEF. LOAD 
11 UNI GY -2 
PERFOR/'! ANAL YS l S PRINT ALL 
PR!NT SUPPOR":' REA:TION ALL 
PRINT JOINT DISPLACMEN":'S ALL 
PRINT MEMBER FORCES ALL 
FINISH 

C:\Mis documentos\cursos\stadpro\ejemplos\marcol.std 
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PAGE NO. l 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
• STAAD/Pro STAAD-III • 
• Revisi.on ~.J. ·- -- • . - -·-- . -.. 
• Proprie~ary Program of • 
• RESEARCH ENGINEERS, Inc. • 
• Date• SEP 24, 2Q.01 • 
• Time• 0:35:15 • 
• • 
• USER ID: Unlcnown U ser • 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

l. STAAD PLANE VIGA EJEMPLO 2 
2. START JOB INFORMATION 
3. ENGINEER DATE lB-MAY-01 
4. END JOB INFORMATION 
5. INPUT WIOTH 79 
6. UNIT METER MTON 
7. JOINT COOROINATES 
8. 5 4 7 0; 7 2 3 O: 9 2 O O; lO 9 7 O; 11 9 O O 
9. MEMBER INCIOENCES 

10. 6 9 7; lO 7 5: ll 5 10; 13 lO 11 
11. MEMBER PROPERTY AMERICAN 
12. 6 10 ll 13 PRIS YO O.B ZD 0.4 
13. SUPPORTS 
14. 9 11 PINNED 
15. UN!7 METER KN 
16. CONSTANTS 
17. E 2.5E+007 MEMB 6 lO ll 13 
lE. POISSON O .l7 MEMB 6 lO ll 13 
19. DENSITY 24 MEMB 6 lO 11 13 
2C. ALPHA l.1E-005 MEMB 6 lO ll 13 
2:. UNI7 METER MTON 
22. LOAD l VERTICAL 
23 . MEMBER LOAD 
2~. :l UNl GY -2 
25. PERFORM ANALYSIS PRINT ALL 

PROBLEM S T A T I S T I C S 

NUMBEF Of JOINTS/MEMBER•~S/SUPPORTS • 
ORIGINAL/riNAL BAND-WIOTH • 3/ l 

5/ 4/ 

l, TOTAL OEGREES OF FREEDOM • 
66 OOUBLE PREC. WORDS 

2 

TOTAL PRIMARY LOAD CASES • 
S!ZE OF STIFFNESS HATRIX • 
REQRD/AVA!L. DISK SPACE • 12.01/ 2047.7 MB, EXHEM • 1804.5 MB 

ll 

VIGA EJEMPLO 2 -- PAGE NO. 

LOAOING l VER'UCAL 

MEMBER LOAD - UNIT MTON HrTE 

MEMBER UDL Ll CON L LINl LIN2 

C:\Mis documcntos\c~\st&dpro\ejemplos\man:ol.ANL 
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11 -2.000 GY 0.00 5.00 

••*TOTAL APPLIED LOAD MTON 
SUMMATION FORCE-X • 
SUMMATION FORCE-Y • 
SUMMATION FORCE-Z • 

METE l 
0.00 

-10.00 
0.00 

SUMHARY CLOADING 1 ) 

SUMMATION OF MOMENTS AROOND THE ORIG~ 
MX• O. 00 MY• O. 00 HZ• 

++ Processing Element Stiffness Matrix. 
++ Process~ng Global Stiffness Matrix. 
++ Process~ng Tr~angular Factorization. 
+• Calculating Joint Displacements. 
++ Calculating Member Forces. 

•• *TOTAL REACTION ( MTON METE ) SOMMARY 

LOADING l 

SUI'!-X• 0.00 SUM-Y• 10.00 SUM-Z• 

SUMMA~!ON OF MOMENTS AROOND ORIGIN-

0.00 MY• 0.00 HZ• 

EXTERNA:. ANO INTERNAL JOINT LOAD SUMMARY-

r. EXT FX/ EXT FY/ EXT FZ/ EXT MX/ 
INT FX INT FY INT FZ INT MX 

5 0.00 -5.00 0.00 0.00 
0.00 5.00 0.00 o.oo 

~ c.oo 0.00 0.00 0.00 
c.oo 0.00 0.00 o.oo 

9 0.00 0.00 0.00 0.00 
-0.14 -3.51 0.00 o.oo 

10 c.oo -5.00 0.00 0.00 
0.00 5.00 0.00 0.00 , . •• o.oc o.oo 0.00 0.00 
0.14 -6.43 0.00 0.00 

. -65.00 

0:35:15 
0:35:15 
0:35:15 
0:35:15 
0:35:15 

0.00 

65.00 

EXT MY/ EXT HZ/ 
INT MY INT HZ 

0.00 -4.17 
0.00 4.17 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
o.oo 0.00 
0.00 4.17 
0.00 -4.17 
0.00 o.oo 
0.00 o.oo 

•••••••••••• ENO OF DATA FROM INTERNAL STORAGE •••••••••••• 

VIGA EJEMPLO 2 

26. PRINT SUPPORT REACTION ALL 

VIGA EJEMPLO 2 

SUPPOR~ REACTIONS -UNIT MTON METE STRUCTURE TYPE • PLANE 
-----------------

JOINT LOAD FORCE-X 

9 l o. 74 
ll l -0.74 

FORCE-Y 

3.51 
6.43 

FORCE-Z 

o.oo 
0.00 

e :\Mis documcntos\cursos\stadpro\cjemplos\marco l.ANL 

MOM-X 

o.oo 
o.oo 

HOM-Y 

o.oo 
0.00 

PAGE NO. 

PAGE NO. 

HOH Z 

0.00 
0.00 

3 
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•••••••••••••• END OF LATEST ANALYSIS RESULT •••••••••••••• 

27. PRINT JOINT DISPLACMENTS ALL 

VIGA EJEMPLO 2 PAGE NO. 5 

JOIN7 DISPLACEMENT (CM RADIANSl STROCTURE TYPE • PLANE 

------------------
JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN 

5 1 0.0973 -0.0395 0.0000 0.0000 0.0000 -0.0002 
7 1 0.0252 -o. oou 0.0000 0.0000 0.0000 -0.0001 

9 l 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0001 

lO l 0.0968 -0.0055 0.0000 0.0000 0.0000 0.0001 

1l 1 0.0000 0.0000 0.0000 0.0000 o.oooo -0.0003 

•••••••••••••• END OF LATEST ANALYSIS RESOLT •••••••••••••• 

28. P RI!rf MEMBE:R FORCES ALL 

VIGA EJEMPLO 2 -- PAGE NO. 6 

MEMBE:P. END FORCE:S STRUCTURE TYPE: • PLANE: 

-----------------;.:.:. UNITS ARE -- HTON METE: 

H::MBE:R LOAD .TT AXIAL SHE:AR-Y SHE:AR-Z TORSION MOH-Y 

E 9 3.57 -0.74 0.00 0.00 0.00 
7 -3.57 0.74 o.oo 0.00 o.oo 

lC 7 3.53 0.93 0.00 0.00 0.00 
5 -3.53 -0.93 0.00 0.00 o.oo 

. ' l 5 0.74 3.57 0.00 0.00 o.oo 
lO -C.H 6.43 o.oo 0.00 0.00 

' . _, lO 6.43 0.74 0.00 0.00 0.00 
l~ -6.43 -0.74 0.00 0.00 0.00 

............•. ENO OF LATES! ANALYSIS RESULT •••••••••••••• 

29. FINISH 

••••••••••••••• ENO OF STAAD-III ••••••••••••••• 
•••• CATE• SE:P 24,2001 TIME• 0:35:15 •••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FOR OUE:STIONS REGARDING THIS VERSION OF PROGRAM • 

• RESE:ARCH E:NGINEERS, Inc: at • 
• West Coast: Ph- (7141 974-2500 Fax- (714) 921-2543 • 
• East Coast: Ph- (9781 688-3636 Fax- (978) 685-7230 • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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HOH-Z 

0.00 
-2.22 ., 

2.22 
1.95 

-1.95 
-5.19 

5.19 
0.00 
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STAAD PLANE VIGA OCHO CLAROS 
START JOB INFORMATION 
ENGINEER DATE 31-May-01 
END JOB INFORMATION 
INPUT WIDTH 79 
UNIT METER MTON 
JOINT COORDINATES 
1 O 3 O; 2 3 3 O; 3 6 3 O; 4 9 3 0; 5 12 3 O; 6 O 6 O; 7 3 6 O; 8 6 6 O; 
9 9 6 O; 10 12 6 O; 11 O 9 O; 12 3 9 O; 13 6 9 O; 14 9 9 O; 15 12 9 O; 
16 O 12 O; 17 3 12 0; 18 6 12 O; 19 9 12 O; 20 12 12 O; 21 O 15 0; 22 3 15 0; 
23 6 15 O; 24 9 15 O; 25 12 15 O; 26 O O O; 27 3 O O; 28 6 O O; 29 9 O O; 
30 12 O O; 
MEMBER INCIDENCES 
1 1 2: 2 2 3: 3 3 4: 4 4 5; 5 6 7; 6 7 8; 7 8 9: e 9 1o: 9 11 12: 10 12 13: 
11 13 14; 12 14 15; 13 16 17; 14 17 18; 15 18 19; 16 19 20; 17 21 2'2; 18 22 23; 
19 23 24; 20 24 25; 21 26 1; 22 27 2; 23 28 3; 24 29 4; 25 30 5; 26 1 6; 
27 2 7: 28 3 e: 29 4 9: 30 5 10: 31 6 11: 32 7 12: 33 e 13: 34 9 14: 35 10 15: 
36 ll 16; 37 12 17; 38 13 18; 39 14 19; 40 15 20; 41 16 21; 42 17 22; 43 18 23; 
44 19 24; 45 20 25; 
MEMSER PROPERTY AMERICAN 
l TO 45 PRIS YO 0.4 ZO 0.4 
SUPPORTS 
26 TO 30 FIXEO 
UNIT METER KN 
CONSTANTS 
E 2.5e~007 MEM8 l TO 45 
PO!SSON 0.17 MEMB l TO 45 
OENS:TY 2~ MEMB l TO 45 
ALPHA l.2e-Oll MEMB l TO 45 
UN:T METER MTON 
LOAD l PESO PROPIO 
MEMBER LOAD 
¡ TO 2C UNJ GY -2 
LOAD 2 Fue:za lateral 
JO!NT LOAD 
1 FX 2 
6 FX 4 
11 FX 6 
16 FX e 
2: FX lO 
LOAD COME 3 Comb~nación !Suma de ambas! 
l :.o 2 :.o 
PERFO~ ANALYSIS PRINT ALL 
PRINT SUPPORT REACTION ALL 
FINISH 

C:\Mis documentos\cursos\stadpro\ejemplos\marco4n.std 
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PAGE NO. 1 
*******************w****************************** 

• • 
• STAAD/Pro STAAD-III • 
• Rev~sion 3.1 • ----·-- -
• Proprietary Proqram of • 
• RESEARCH ENGINEERS, Inc. • 
• Date• SEP 24, 20.01 • 
• Time• 1:29:31 • 
• • 
• CSER ID: Cnknown Cser • 
•••••••••••••••••••••••••••••••••••••••••••••••••• 

• S!AAD PLANE: VIGA OCHO CLAROS 
2. S!AR! JOB INFORMA!ION 
3. ENGINEER DA!E 31-HAY-01 
4. END JOB INFORMATION 
5. INPUT WIDTH 79 
6. CNI! METER MTON 
7. JOIN! COORDINATES 
8. l O 3 O; 2 3 3 O; 3 6 3 0; 4 9 3 O; 5 ·12 3 O; 6 O 6 O; 7 3 6 0; 8 6 6 O 
9. 9 9 6 O; 10 12 6 O; 11 O 9 O; 12 3 9 O; 13 6 9 O; 14 9 9 O; 15 12 9 O 

1C. 16 O 12 O; 17 3 12 O; 18 6 12 O; 19 9 12 O; 20 12 12 O; 21 O 15 O; 22 3 15 O 
11. 23 6 15 O; 24 9 15 0; 25 12 15 O; 26 O O 0; 27 3 O O; 28 6 O O; 29 9 O O 
l.:. 30 12 o o 
13. MEMBER INCIDENCES 
H. • 1 2: 2 2 3: 3 3 4: 4 4 5: 5 6 7: 6 1 8: 1 e 9; a 9 10: 9 11 12: 10 12 13 
ló. 1: l3 14: 12 14 15; 13 16 17; 14 17 18; 15 lB 19; 16 19 20; 17 21 22; 18 22 3 
16. 19 23 24; 20 24 25; 21 26 1; 22 27 2; 23 28 3; 24 29 4; 25 30 5; 26 1 6 
17. 21 2 7: 2a 3 8: 29 4 9: 30 5 1o: 31 6 11: 32 1 12: 33 8 13: 34 9 14:· 35 10 ·1s 
lE. 3€ 11 16; 37 12 17; 38 13 18; 39 14 19; 40 15 20; 41 16 21; 42 17 22~ 43 18 3 
19. H 19 24; 45 20 25 
2~. M~~ER PROPER!Y AMERICAN 
2:. : 'I'G 45 PRIS YO 0.4 ZO 0.4 
22. SUPPOR!S 
23. 26 !O 3C fiXED 
24. UN:! METER KN 
25. :ONS':'AN':'S 
26. E 2.5E•007 MEMB l TO 45 
27. P01SSON 0.11 MEMB l TO 45 
2E. OENS:!Y 24 MEMB l TO 45 
29. ~PHA l.2E-Oll MEMB l TO 45 
3C. UNI7 METER MTON 
3:. LOAD l PESO PROPIO 
3;. MEMBER LOAD 
33. l TO 20 UNI GY -2 
34. LOAD 2 FUERZA LATERAL 
35. JOIN":' LOAD 
36. l FX 2 
37.6FX4 
38. ll FX 6 
39. 16 FX 8 
40. 21 FX lO 
41. LOAD COMB 3 COMBINACION (SUMA DE AMBAS) 

VIGA OCHO CLAROS 

C:\Mis doa w:uaw'oc:ars.• '; o'eje ; ' 4~ 
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42. 1 1.0 2 1.0 
43. PERFORM ANALYSIS PRINT ~ 

P R O B L E H S T A T I S T I C S 

NUMBER OF JOINTS/MEMBER+ELEMENTS/SOPPORTS • 30/ 4S/ S 
ORIGINAL/FINAL BAND-WIOTH • 2S/ S 
TOTAL PRIHARY LOAD CASES • 2, TOTAL DEGIU:ES OF FREEDOH • 75 
SIZE OF STIFFNESS HATRIX • 1350 DOOBU: PREC. WORDS 
REQRD/AVAIL. DISK SPACE • 12.07/ 2047.7 MB, EXHEH • 1779.0 HB 

VIGA OCHO CLAROS -- PAGE NO. 

LOADING l PESO PROPIO 

MEHBER LOAD - UNIT NTON METE 

MEHBER UDL Ll L2 CON L LINl LIN2 

1 -2.000 GY 0.00 3.00 
2 -2.000 GY 0.00 3.00 
3 -2.000 GY 0.00 3.00 
4 -2.000 GY 0.00 3.00 
< -2.000 GY o.oo 3.00 ~ 

6 -2.000 GY 0.00 3.00 
7 -2.000 GY 0.00 3.00 
e -2.000 GY o.oo 3.00 
9 -2.000 GY 0.00 3.00 

lO -2.000 GY o.oo 3.00 
-2.000 GY 0.00 3.00 

" .. -:.ooo GY o.oo 3.00 
l3 -2.000 GY c.oo 3.00 
14 -2.000 GY 0.00 3.00 
15 -2.000 GY 0.00 3.00 
"6 -2.000 GY o.oo 3.00 
¡¡ -2.000 GY o.oo 3.0C 
le -2.000 GY 0.00 3.00 
lS -2.000 GY 0.00 3.00 
2C -2.000 GY o.oc 3.0C 

•••707~ APPLIED LOAD 1 
SUMMA7ION FORCE-X • 
SUMMATION FORCE-Y • 
SUMMA7ION FORCE-Z • 

MTOt: HE7E 
0.00 

-120.00 
o.oo 

SUMHARY ILOADING 1 l 

SUMMA7ION OF MOMENTS AROUND THE ORIGIN-
MX• 0.00 HY• 0.00 HZ• -720.00 

LOl'.DING 2 FUERZA I.P.TERAL 
-----------
JOINT LOAD - UNI7 HTON METE 

JOINT FORCE-X FORCE-Y FORCE-Z HOH-X HOH-Y HOH-Z 

C:\Mado" ____ .,.,_, '¡ o1<; cqhaw >4o>ANl. 
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1 2.00 0.00 0.00 0.00 o.oo 0.00 
6 4.00 0.00 0.00 0.00 0.00 0.00 

11 6.00 o.oo 0.00 0.00 0.00 0.00 
16 8.00 0.00 0.00 0.00 0.00 0.00 
21 10.00 o.oo __ o. oc¡_ o,oo o.._op __ . . o.oo-

VIGA OCHO CLAROS PAGE NO. 

•••TOTAL APPLIED LOAD 
SUMMATION FORCE-X • 
SUMMATION FORCE-Y • 
SUMMATION FORCE-Z • 

MTON METE l 
30.00 
0.00 
0.00 

SUMMARY (LOADING 2 

SUMMATION OF HOMENTS AROUND THE ORIGIN-
MX• 0.00 MY• 0.00 HZ• 

+• Processing Element Stiffness Matrix. 
•• Process1ng Global Stiffness Matrix. 
++ Processing Triangular Factorization. 
•• Calculating Joint Displacements. 
•• Calculat1ng Hember Forces. 

•••TOTAL RI:ACTION ( MTON METE l SUMMARY 

LOADING 1 

SUM-X• 0.00 SUM-Y• 120.00 SUM-Z• 

SUMMATION OF HOMENTS AROUND ORIGIN-

0.00 MY• 0.00 HZ• 

EXTERNA:. ANO INTERNAL JOINT LOAD SUMMARY-

--. EX'! FX/ EXT FY/ EXT FZ/ EX'I MX/ 
INT FX INT FY INT FZ INT MX 

o.oo -3.00 0.00 0.00 
c.oc 3.00 0.00 o.oo 

2 0.00 -6.00 0.00 o.oo 
o.oo 6.00 0.00 o.oo 

3 c.oo -6.00 o.oo 0.00 
0.00 6.00 0.00 0.00 

4 0.00 -6.00 0.00 0.00 
0.00 6.00 0.00 0.00 

5 0.00 -3.00 0.00 0.00 
0.00 3.00 0.00 o.oo 

6 0.00 -3.00 0.00 0.00 
0.00 3.00 0.00 0.00 

7 o.oo -6.00 0.00 0.00 
0.00 6.00 o.oo o.oo 

8 0.00 -6.00 o.oo o.oo 
0.00 6.00 0.00 0.00 

9 0.00 -6.00 o.oo 0.00 
0.00 6.00 o.oo o.oo 

10 0.00 -3.00 0.00 0.00 
0.00 3.00 0.00 o.oo 

C ..... ~ ........ ___ ,_.-..¡,m.;.aop~oo• 
~ ~ 4'aaw\a•t; cicjcmpl01~ 

-330.00 

1:29:31 
1:29:31 
1:29:31 
1:29:31 
1:29:31 

0.00 

720.00 

EXT MY/ EX'I HZ/ 
INT MY INT HZ 

0.00 -1.50 
0.00 1.50 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
0.00 0.00 
0.00 o.oo 
0.00 o.oo 
o.oo 1.50 
0.00 -1.50 
0.00 -l. 50 
0.00 1.50 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
0.00 o.oo 
0.00 0.00 
0.00 o.oo 
0.00 1.50 
0.00 -1.50 
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ll 0.00 -3.00 o.oo 0.00 o.oo -l. SO 

0.00 3.00 0.00 0.00 0.00 1.50 

12 o.oo -6.00 o.oo o.oo 0.00 0.00 

0.00 6.00 o.oo o.oo 0.00 0.00 

VIGA OCHO CLAROS PAGE NO. S 

--
13 0.00 -6.00 0.00 0.00 0.00 0.00 

0.00 6. 00 - o. 00 o.oo o.oo 0.00 

14 0.00 -6.00 0.00 0.00 0.00 0.00 

o.oo 6.00 0.00 0.00 0.00 o.oo 
15 0.00 -3.00 0.00 0.00 0.00 1.50 

0.00 3.00 0.00 0.00 0.00 -l. SO 

16 0.00 -3.00 0.00 o.oo 0.00 -1.50 

0.00 3.00 o.oo 0.00 0.00 1.50 

17 0.00 -6.00 0.00 0.00 0.00 0.00 

0.00 6.00 0.00 0.00 o.oo 0.00 

18 0.00 -6.00 0.00 o.oo 0.00 0.00 

0.00 6.00 o.oo 0.00 0.00 0.00 

19 0.00 -6.00 0.00 0.00 0.00 0.00 

0.00 6.00 0.00 0.00 o.oo 0.00 

20 o.oo -3.00 0.00 o.oo 0.00 1.50 
0.00 3.00 0.00 0.00 0.00 -1.50 

2: 0.00 -3.00 0.00 o.oo 0.00 -1.50 
o.oo 3.00 0.00 o.oo 0.00 l. 50 

22 0.00 -6.00 0.00 0.00 0.00 0.00 
0.00 6.00 o. 00 0.00 0.00 0.00 

23 0.00 -6.00 0.00 0.00 0.00 0.00 
0.00 6.00 0.00 o.oo 0.00 0.00 

2~ 0.00 -6.00 0.00 0.00 0.00 . o. 00 
o.oo 6.00 0.00 o.oo 0.00 o.oo 

2: 0.00 -3.00 0.00 0.00 0.00 l. 50 
0.00 3.00 0.00 0.00 0.00 -1.50 

2E o.oc 0.00 0.00 0.00 0.00 0.00 
-0.27 -15. 62 0.00 o.oo 0.00 0.27 

2~ 0.00 0.00 0.00 0.00 0.00 0.00 
-C. Ol -29.30 o.oo o.oo o.oo 0.02 

2E o.oo o. 00 0.00 0.00 0.00 0.00 
0.00 -30 .li 0.00 o.oo 0.00 0.00 

2> o.oo 0.00 0.00 0.00 0.00 0.00 
0.01 -29.30 0.00 0.00 o.oo -0.02 

3C 0.00 o.oo 0.00 0.00 o.oo 0.00 
C.27 -15.62 0.00 0.00 0.00 -0.27 

LOADING 2 

SUM-X• -3C.JO SUM-Y• 0.00 SUM-Z• 0.00 

SUMMATION OF MOMENTS AROUNO ORIGIN-

MX• 0.00 KY• 0.00 HZ• 330.00 

EXTERNAL ANO INTERNAL JOINT LOAD SUHHARY-

JT EXT rxt EXT FY/ EXT FZ/ EXT MX/ EXT MY/ EXT HZ/ 
INT rx INT rY INT FZ INT MX INT MY INT HZ 

C:\MII*o • "cunoo'm'¡ o«j ql•~ 
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l 2.00 0.00 0.00 0.00 O.QO o.oo 
-2.00 0.00 0.00 0.00 0.00 0.00 

2 0.00 0.00 0.00 0.00 o.oo o.oo 
o.oo 0.00 0.00 0.00 0.00 0.00 

. . ·- -- - . - .. -
VIGA OCHO CLAROS PAGE NO. 6 

-
3 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.$-. o.oo -0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 o.oo o.oo o.oo 
5 0.00 0.00 o.oo 0.00 0.00 o.oo 

0.00 0.00 0.00 0.00 0.00 0.00 

6 4.00 0.00 0.00 o.oo 0.00 0.00 

-4.00 0.00 o.oo 0.00 o.oo o.oo 
7 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 o.oo 
8 0.00 o.oo o.oo 0.00 o.oo o.oo 

0.00 0.00 0.00 0.00 0.00 0.00 

9 0.00 0.00 0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

lO 0.00 o.oo 0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

ll 6.00 0.00 0.00 0.00 0.00 0.00 

-6.00 o.oo o.oo o.oo 0.00 0.00 

12 0.00 o.oo o.oo 0.00 o.oo 0.00 

0.00 0.00 0.00 0.00 o.oo 0.00 

13 0.00 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 0.00 . o. 00 

H 0.00 o.oo o.oo 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo 

• < 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo ,. 

lE 8.00 0.00 0.00 0.00 o.oo 0.00 
-8.00 0.00 0.00 0.00 o.oo o.oo 

li 0.00 0.00 0.00 0.00 o.oo 0.00 
Q.OO 0.00 0.00 0.00 0.00 o.oo 

18 o.oc 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 o.oo o.oo 

19 c.oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo 

2C c.oo ~.oc c. 00 0.00 0.00 0.00 
G.OC 0.00 0.00 0.00 0.00 o.oo 

2: 10.00 o.oo 0.00 o.oo 0.00 o.oo 
-lC.OC 0.00 0.00 0.00 0.00 0.00 

22 0.00 o.oo 0.00 0.00 o.oo 0.00 
c.oo o.oo 0.00 0.00 o.oo o.oo 

23 0.00 0.00 0.00 0.00 o.oo o.oo 
0.00 0.00 0.00 o.oo 0.00 o.oo 

24 0.00 0.00 0.00 0.00 o.oo o.oo 
0.00 0.00 0.00 0.00 o.oo o.oo 

25 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 o.oo 0.00 0.00 o.oo o.oo 

26 0.00 0.00 0.00 o.oo o.oo o.oo 
5.13 23.71 0.00 o.oo o.oo -10.02 

27 0.00 0.00 0.00 0.00 o.oo 0.00 
6.64 -l. 38 0.00 o.oo o.oo -11.49 

C.'IMD*""' ... ._""""'"'IOjaa¡liw~ 
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28 0.00 0.00 
6.52 -o. 04 

29 0.00 0.00 
6.62 1.29 

30 0.00 0.00 
5.09 -23.58 

VIGA OCHO CLAROS 

LOAD COMBINA!ION NO. 3 
COMBINACION (SUMA DE AMBAS) 

LOADING- l. 2. 
FACTOR - 1.00 1.00 

0.00 0.00 0.00 
0.00 o.oo 0.00 
0.00 o.oo o.oo 
0.00 0.00 o.oo 
0.00 0.00 0.00 
o.oo 0.00 0.00 

•••••••••••• ENO OF DATA FROH INTERNAL STORAGE •••••••••••• 

44. PRIN! SUPPOR! REACTION ALL 

VIGA OCHO CLAROS 

SUPPOR! REACTIONS -UNI! MTON METE STROCTORE !YPE • PLANE 

JOINT LOAD FORCE-X FORCE-Y FORCE-Z HOM-X HOM-Y 

26 1 o .27 15.62 o.oo 0.00 0.00 
2 -5.13 -23.71 0.00 O.IJO 0.00 
3 -4.86 -8.09 Q.OO 0.00 0.00 

27 1 0.01 29.30 0.00 0.00 0.00 
2 -6.64 l. 38 0.00 0.00 0.00 
3 -6.63 30.67 0.00 0.00 0.00 

2E l 0.00 30.17 o.oo 0.00 0.00 
2 -6.52 0.04 o.oo 0.00 0.00 
3 :6.52 30.21 o.oo 0.00 o.oo 

29 1 -0.01 29.30 0.00 0.00 0.00 
2 -6.62 -1.29 0.00 0 .. 00 o.oo 
3 -6.63 28.01 0.00 0.00 0.00 

30 -0.27 15.62 0.00 0.00 o.oo 
2 -5.09 23. 58 0.00 0.00 0.00 . -5.36 39.19 0.00 0.00 o.oo 

.............• END OF LATES! ANALYSIS RESOL! • ••••••••••••• 

45. !"INISH 

••••••••••••••• ENO or STAAD-III ••••••••••••••• 
•••• DATE• SEP 24,2001 TIME• 1:29:31 •••• 

o.oo 
-11.36 

o.oo 
-11.45 

-- o. 00 
-9.95 

PAGE NO. 

PACE NO. 

HOM Z 

-0.27 
10.02 

9.75 
-0.02 
11.49 
11.48 

0.00 
11.36 
11.36 
0.02 

11.45 
11.47 

0.27 
9.95 

10.22 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
• 
• 
• 

FOR OUESTIONS REGARDINC THIS VERSION OF PROGRAH 
RESEAP.CH ENGINEERS, Inc at 

West Coast: Ph- (714) 974-2500 Fax- (714) 921-2543 
East Coast: Ph- (978¡ 688-3636 Fax- (978) 685-7230 

• 
• 
• 
• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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1331 kN 

422 kN 

1283 kN 

1105 kN 

887kN 

439kN 

1269 kN 1 

1094 k N 

81. kN ' • 1 

oU4kN ' 

y • • • • ~~ 

IM!oie Structu111 Loads 162. 764kN:1m 2 FUERZAS LATERALES PARA RIGIDECES 
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¡ """' 

Section Prooertles 
Prop Section Aru &, 

(mz) (m") 

1 Rect 0.95X0.95 0.902 0.068 

2 Rect 0.95X0.35 0.332 0.003 

Materials 
Mat NI! me E G 

~) ~ 
1 Steel 205.000 82.000 

2 Concrete 25.000 10.684 

3 Aluminum 70.000 26.316 

Suooorts 

Node 1 X y z rX..... 
(kNimm) (kNimm) (kNimm) (kNhwf) , Fixed Fixed Fixed FIJIICI 

2 Fcced Fixed Fixed Fixed 
3 Fcced Fcced Fixed Fixed 
4 Fixed ·Fixed FIJIICI FIJIICI 
5 Ftxed Fixed Faad FIJIICI 

Releases 
There is no e1ata of this l}lpe. 

Basic Load Cases 
Number Nllme 

1 PESO PROPIO 

2 FUERZAS LATERALES PARA RIGIDECE: 

Comblnatlon Load Cases 
Ther8 is no e1ata ollhis l}lpe. 

.... 

... ... .. 

... ~,Oruld 

l. J 
(m") (m") 

0.068 0.115 

0.025 0.010 

y Denalty 

(kglrn~ 
0.250 n.ooo 
0.170 24.000 

0.330 26.600 

r"( rZ 
(kNirad) (kNinld) 

Fixed FIJIICI 
FIJIICI Fixed 

Fixed Fixed 
FIJIICI Fixed 
FIJIICI Fixed 

_ ... .... 
5 

~ .... 
1--~115:07 

MU.rilll 

-
-

a 
(1.PK) 

12E-12 

12E -12 

23E -12 
' ., 

• 1 
1 

1 
' 

... ....... 
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Beams Cont ... 
Beam NodeA NodeB Length Property 11 

(m) ~ 

36 24 25 8.000 2 o 
37 21 26 3.500 1 o 
38 22 27 3.500 1 o 
39 23 28 3.500 1 o 
40 24 29 3.500 1 o 
41 25 30 3.500 1 o 
42 26 27 8.000 2 o 
43 27 28 8.000 2 o 
44 28 29 8.000 2 o 
45 29 30 8.000 2 o 
46 26 31 3.500 1 o ·¡ 

47 27 32 3.500 1 o 
48 28 33 3.500 1 o 
51 31 32 8.000 2 - o 
52 32 33 8.000 2 o 
55 31 36 3.500 1 o 
56 32 37 3.500 1 o 
57 33 36 3.500 1 o 
80 36 37 8.000 2 o 
61 37 38 8.000 2 o 
64 36 41 3.500 1 o 
65 37 42 3.500 1 o 
66 38 43 3.500 1 o 
69 41 42 8.000 2 o 
70 42 43 8.000 2 o 
73 41 46 3.500 1 o 
74 42 47 3.500 1 o 
75 43 48 3.500 1 o 
78 46 47 8.000 2 o 
79 47 48 8.000 2 o 
82 46 51 3.500 1 o 
83 47 52 3.500 1 o 
64 48 53 3.500 1 o 
87 51 52 8.000 2 o 

1 88 1 52 1 53 
1 8.000 1 2 1 o 

.......... 
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Beams 
Beam NodeA NodeB LAngth Property ll 

(m) degrws 

1 1 6 5.000 1 o 
2 2 7 5.000 1 o 
3 3 8 5.000 1 o 
4 4 9 5.000 1 o 
5 5 10 5.000 1 o 
6 6 7 8.000 2 o 
7 7 8 8.000 2 o 
8 8 9 8.000 2 o 
9 9 10 8.000 2 o ' 

! 
10 6 11 3.500 1 o 
11 7 12 3.500 1 o 
12 8 13 3.500 1 o 

1 

·1 
·A 

... 

< 

13 9 14 3.500 1 o , 
14 10 15 3.500 1 o ~~~ 

15 11 12 8.000 2 o \., ·~¡ 

16 12 13 8.000 2 o ;¡ ·,• 
17 13 14 8.000 2 o 
18 14 15 8.000 2 o 
19 11 16 3.500 1 o 
20 12 17 3.500 1 o 
21 13 18 3.500 1 o 
22 14 19 3.500 1 o 
23 15 20 3.500 1 o 
24 16 17 8.000 2 o 
25 17 18 8.000 2 o 
26 18 19 8.000 2 o 
27 19 20 8.000 2 o 
26 16 21 3.500 1 o 
29 17 22 3.500 1 o 
30 18 23 3.500 1 o 
31 19 24 3.500 1 o 
32 20 25 3.500 1 o 
33 21 22 8.000 2 o 
34 22 23 8.000 2 o 
35 23 24 8.000 2 o 

......... 
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Nodes Cont ... 
Node X y z 

(m) (m) (m) 
13 16.000 8.500 0.000 
14 24.000 8.500 0.000 
15 32.000 8.500 0.000 
16 0.000 12.000 0.000 
17 8.000 12.000 0.000 
18 16.000 12.000 0.000 
19 24.000 12.000 0.000 
20 32.000 12.000 0.000 1 

1 

21 0.000 15.500 0.000 
22 8.000 15.500 0.000 
23 16.000 15.500 0.000 
24 24.000 15.500 0.000 

1 

·/ 
25 32.000 15.500 0.000 
26 0.000 19.000 0.000 
27 8.000 19.000 0.000 
28 1 16.000 19.000 0.000 
29 24.000 19.000 0.000 
30 32.000 111.000 0.000 
31 0.000 22.500 0.000 
32 8.000 22.500 0.000 
33 16.000 22.500 0.000 
36 0.000 26.000 0.000 
37 8.000 26.000 0.000 
38 16.000 26.000 0.000 
41 0.000 29.500 0.000 
42 8.000 29.500 0.000 
43 16.000 29.500 0.000 
46 0.000 33.000 0.000 
47 8.000 33.000 0.000 
48 16.000 33.000 0.000 
51 0.000 38.500 0.000 
52 8.000 38.500 0.000 
53 16.000 38.500 0.000 
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Job lnfonnation 
Engineer Checked Approwd 

Na me: 
Data: 24-Sap.C1 

1 Structure Typa SPACEFRAME 

1 Number cf Noclas 
Number cf Elemants 

451 Highest Nada 
70 Highest Baam 

Number of Bas1c Load Cases 2 ' ¡ 
Number cf CombinatJon Load Cases o 

; 

1 

.¡ 
1 

1 
,. 1 All 1 Tha Whola Strudure 

lncJuded in lhis printout ara data for. 

lncJuded in lhis orintout ara rasutrs for load csses: , . 
Typa uc MaiM . !t 

., 

Pnmsry , PESO PROPIO 
Pnmary 2 FUERZAS LATERALES PARA RIGIDECE: 

Nodes 
Nocle X y z 

(m) (m) (m) , 0.000 0.000 0.000 
2 8.000 0.000 0.000 
3 18.000 0.000 0.000 
4 24.000 0.000 0.000 
5 32.000 0.000 0.000 
6 0.000 5.000 0.000 
7 8.000 5.000 0.000 
8 16.000 5.000 0.000 
9 24.000 . 5.000 0.000 
10 32.000 5.000 0.000 
11 0.000 6.500 0.000 
12 8.000 8.500 0.000 

""T....O..: Jllaallt'l ,._ 
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---
JO IN'! LOAD X-TIWIS Y-TIWIS Z-TIWIS X-ROTAN Y-ROTAN Z-ROTAN 

1 1 o.oooo 0.0000 o.oooo 0.0000 o.oooo o.oooo 

2 0.0000 o.oooo o .oooo 0.0000 o.oooo 0.0000 

2 1 0.0000 o.oooo o. 0000 0.0000 o.oooo 0.0000 

2 0.0000 0.0000 0.0000 o.oooo 0.0000 0.0000 

3 1 0.0000 0.0000 0.0000 0.0000 0.0000 o.oooo 

2 0.0000 0.0000 0.0000 0.0000 0.0000 o.oooo 

4 1 0.0000 0.0000 0.0000 0.0000 0.0000 O.QOOO 
2 0.0000 0.0000 o.oooo 0.0000 o.oooo 0.0000 

5 1 0.0000 o.oooo o. 0000 o.oooo o.oooo o.oooo 

2 0.0000 0.0000 0.0000 o.oooo o.oooo o.oooo 

6 1 -0.002f -0.0269 o. 0000 o.oooo o.oooo 0.0000 
2 4.3083 o .211"7 o.oooo o.oooo 0.0000 -0.0113 ., 1 -o. oon -0.033"7 o. 0000 o.oooo 0.0000 o.oooo 
2 4.3180 0.0006 o. 0000 0.0000 o.oooo -0.0100 

e 1 -0.0010 -0.0303 0.0000 0.0000 o.oooo 0.0000 
2 4.3054 -0.089"7 o.oooo 0.0000 0.0000 -0.0099 

9 1 -0.0004 -0.01"74 o. 0000 0.0000 0.0000 o.oooo 
2 4.2'746 -0.0048 o.oooo 0.0000 0.0000 -0.0098 

10 l 0.0002 -0.0128 o. 0000 0.0000 0.0000 o.oooo 
2 4.2179 -o .11"78 o. 0000 0.0000 0.0000 -0.0111 

11 1 -0.0035 -0.0436 0.0000 0.0000 0.0000 0.0000 
2 8. "7115 0.3U5 o. 0000 o.oooo 0.0000 -o. 0116 

12 1 -0.0033 -0.0545 o.oooo o.oooo 0.0000 o.oooo 
2 8.6402 0.0019 o.oooo 0.0000 o.oooo -0.0106 

13 -0.0030 -0.0488 o. 0000 o.oooo o.oooo 0.0000 
2 8.5935 -o .1528 o.oooo 0.0000 0.0000 -0.0105 

14 : -0.0028 -0.0268 0.0000 o.oooo 0.0000 0.0000 
2 8.5620 -0.008"7 0.0000 0.0000 0.0000 -0.0105 

!.! -0.002"7 -o. ou1 o.oooo 0.0000 o.oooo 0.0000 
2 8. 5491 -e .1820 o .oooo o.oooo 0.0000 -o. o11s 

H -C.0064 -0.0583 0.0000 0.0000 o.oooo 0.0000 
2 :J.0045 0.452! o.oooo o.oooo o.oooo -0.0109 ·-.. -0.0063 -0.0"729 o. 0000 0.0000 o.oooo 0.0000 
2 1.2.9!15 0.0039 o.oooo 0.0000 o.oooo -0.0100 

H -0.0060 -0.0650 0.0000 o.oooo o.oooo 0.0000 

" :~. 8564 -e .2164 0.0000 o.oooo o.oooo -0.0100 , .. 
:9 -0.0059 -C.033i o.oooo o.oooo o.oooo 0.0000 

¡ 12.826(! -C.C!2'7 o. 0000 0.0000 o.oooo -0.0100 
2C -e. oc5e -e.0246 o .oooo o.oooo o.oooo 0.0000 

¡ 12. 82:tE -0.2273 o.oooo 0.0000 0.0000 -0.0109 
2: -C.01Cl •C.01l!. c.oooo 0.0000 0.0000 0.0000 

: p. 0099 c. 5460 o.oooc o.oooo 0.0000 -0.0104 
22 •C.OlO: -e. o no o.oooc 0.0000 0.0000 0.0000 

2 H.8814 e. 0061 0.0000 0.0000 0.0000 -o. oo9c 
23 -0.0102 •G.07B' o. 0000 0.0000 0.0000 0.0000 

¡ lé.1'81& -0.2809 o. 0000 0.0000 o.oooo -0.0090 
24 -0.0099 •C.Ol8l 0.0000 0.0000 0.0000 0.0000 

; 16. ii13 -v.ou, o. 0000 0.0000 0.0000 -0.0091 

K.M.:os ':"!PO ENX 1 PAliA TOR.SI!Ii, ,.., PAGE 110. 9 

JO t fr.' e : s P LACtl4EN':' !CM IWliANSI !ITIIU::-rtiiiE TYPE • PI.\IIE 

------------------
JO IN":' I.OAt JC•TRANS Y-TIWIS Z-TIWIS X-ROTU Y-ROTAN Z-ROTAII 

25 -0.009'7 -0.0271 o. 0000 o.oooo 0.0000 o.oooo 
2 16.14..,4 -0.2545 o.oooo 0.0000 0.0000 -0.0095 

26 -o. Olll -0.0820 o .oooo 0.0000 0.0000 0.0000 
2 20.9471 o. 6232 o. 0000 o.oooo o.oooo -0.010"7 

2"7 : -O.Oll4 -0.1026 o.oooo 0.0000 0.0000 o.oooo 
2 20.74185 0.0091 o.oooo 0.0000 0.0000 -0.0099 

28 -o. 0140 -0.0900 o.oooo 0.0000 0.0000 o.oooo 
2 20.4624 -0.3464 0.0000 0.0000 o.oooo -0.0097 

29 1 -0.0160 -o.ocoo o .0000 o.oooo 0.0000 o.oooo 
2 20. 08"70 -0.0200 o.oooo o.oooo o.oooo -0.0060 

lO 1 -0.01"75 -0.0289 o.oooo o.oooo o.oooo 0.0000 

C:\Mia \Canal ~:z.I.ICIII.AHi. . '· - .. 
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16 111.60 0.00 0.00 0.00 0.00 0.00 

-111.60 0.00 0.00 o.oo o.oo o.oo 
11 0.00 o.oo 0.00 0.00 o.oo 0.00 

0.00 0.00 0.00 o.oo 0.00 o.oo 
lB 0.00 0.00 0.00 o.oo 0.00 0.00 

o.oo 0.00 o.oo o.oo 0.00 0.00 

19 0.00 0.00 o.oo 0.00 0.00 0.00 

0.00 0.00 o.oo 0.00 0.00 o.oo 
20 0.00 o.oo 0.00 0.00 0.00 0.00 

o.oo 0.00 o.oo o.oo 0.00 0.00 

21 129.40 0.00 0.00 0.00 o.oo 0.00 

-129.40 0.00 0.00 o.oo 0.00 o.oo 
22 c.oo 0.00 0.00 o.oo 0.00 0.00 

0.00 0.00 0.00 o.oo 0.00 o.oo 
23 0.00 0.00 0.00 0.00 o.oo o.oo 

0.00 0.00 o.oo 0.00 o.oo o.oo 
24 0.00 0.00 0.00 o.oo o.oo 0.00 

c.oo o.oo 0.00 o.oo o.oo o.oo 

MARCOS TIPO EN X (PARA TORSIN, FHIU PAGE NO. , 
2~ c.oo o.oo o.oo o.oo 0.00 0.00 

c.oc 0.00 0.00 o.oo o.oo o.oo 
26 14 6. 70 0.00 0.00 ,.oo o.oo o.oo 

-U6. '70 0.00 0.00 o.oo 0.00 0.00 
27 0.00 0.00 0.00 o.oo o.oo o.oo 

0.00 c.oo 0.00 0.00 o.oo o.oo 
2E c.oo c.oo o.oo 0.00 0.00 0.00 

o.oo 0.00 0.00 0.00 0.00 0.00 
29 c.oo 0.00 o.oo 0.00 0.00 0.00 

o .o o 0.00 o.oo o.oo o.oo o.oo 
JC o.oo 0.00 o.oo o.oo o.oo o.oo 

c.oo c.oo 0.00 o.oo 0.00 o.oo 
l! 9C. 41 0.00 0.00 0.00 0.00 0.00 

-9C.4~ 0.00 0.00 o.oo 0.00 0.00 
32 c.oo 0.00 o.oo 0.00 o.oo 0.00 

c.oo 0.00 o.oo o.oo o.oo o.oo 
JJ c.oc c.oo 0.00 0.00 o.oo ~.oo 

c.o: 0.00 0.00 o.oo o.oo o.oo 
lE ::2.'7C o.oo 0.00 0.00 o.oo o.oo 

-::;.iC c.oo 0.00 o.oo 0.00 o.oo 
;o: c.oc c.oo 0.00 o.oc 0.00 0.00 

e. o: 0.00 0.00 0.00 c.oo 0.00 
lE o.oc c.oc o.oo o.oo 0.00 0.00 

c.oo c.oo 0.00 0.00 o.oo o.oo 
e :3:.1!1~ c.oc o.oc o.oo o.oo o.oo 

-:J: .e! o.oc o.oo o.oc 0.00 0.00 

" c.oc c.oc o.oo o.oc 0.00 0.00 
c.o: c.oc 0.00 0.00 0.00 0.00 

4l c.cc c.oc 0.00 o.oo o.oo c.oo 
c.oc c.oc 0.00 o.oc 0.00 0.00 

4i 14!. .oc c.oo o.oo c.oo o.oo o.oo 
-14!.00 c.oc 0.00 0.00 0.00 0.00 

4' :.o: c.oo 0.00 c.oo 0.00 0.00 
e. o: c.oo 0.00 c.oo 0.00 0.00 

4E c.oc c.oo 0.00 o.oc o.oo 0.00 
c.o: 0.00 o.oc o.oo 0.00 o.oo 

~: 13!.. iO 0.00 c.oo 0.00 0.00 o.oo 
-!35.10 o.oc c.oo 0.00 0.00 0.00 

52 c.oc o.oc 0.00 0.00 o.oo n.oo 
c.oo 0.00 0.00 o.oo 0.00 o.oo 

53 0.00 o.oo 0.00 0.00 0.00 o.oo 
e .o o 0.00 o.oo c.oo o.oo o.oo 

...•..•••... EllO or D~.TA FROM IRTEIUW. lM"ORAGE ............ 
56. PRIN! .IOIN! CISPl.AOtENTS ALL 
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.IOI NT DI SPLACEIIENT (O! IWliANS) STROC'l'UR.E TYPE • PLAN!: 
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o.oo 10.77 o.oo o.oo o;oo -4.26 
36 o.oo -10.77 o.oo 0.00 0.00 -4.26 

0.00 10.77 0.00 0.00 o.oo 4.26 
37 0.00 -13.96 o.oo o.oo o.oo 0.00 

o.oo 13.96 o.oo o.oo o.oo o.oo 
38 0.00 -lO. 77 .1).01)- . ·- o:oo· -o.oo 4.26 

0.00 10.77 0.00 0.00 o.oo -4.26 
41 o.oo -10.77 o.oo 0.00 0.00 -4.26 

0.00 10.77 o.oo o.oo o.oo f.26 
42 0.00 -13.96 0.00 0.00 0.00 o.oo 

0.00 13.96 o.oo 0.00 0.00 0.00 
43 0.00 -10.77 o.oo 0.00 0.00 4.26 

0.00 lO. 77 o.oo 0.00 o.oo -4.26 
46 0.00 -10.77 o.oo O.DO D.OO -4.26 

c.oo lC.77 o.OD O.DO o.oo 4.26 
(7 0.00 -13.97 O.OD O.OD 0.00 o.OD 

0.00 13.97 0.00 o.oo o.oo o.DO 
•e c.oo -10.'77 o.oo O.DO 0.00 4.26 

D.OO 1D.77 0.00 O.OD o.oo -4.26 
51 0.00 -6.98 o.oo o.oo 0.00 -4.26 

0.00 6.98 o.oo 0.00 O.OD 4.26 
52 0.00 -10.1' 0.00 O.OD O.OD o.oo 

o.oo 10.17 O.DD O.OD O.DD O.OD 
53 o.oc -6.98 0.00 O.DD D.OD 4.26 

0.00 6.98 0.00 o.oo o.oo -4.26 

LOADING 2 

SUM-X• -1130.65 SUM-Y• D.DD SUM-%• o.oo 
e 

SUMMA.':' ION Of" HOt!ENTS AROUND ORIGIN-

KX- c.oc .n- O.DO 111• 2~527.40 

~:os 'riPO EN X IPAIU.. TORSIN, "'"' PAGE NO. 6 

O:::'ERNA.:. ANt INTERNA!.. JOIH':' LOAD .sottP9JtY• 

- EX7 nu Er.' F"t 1 Er. r%/ Ir." MX/ En l'rt 1 En 111/ 
n:: n: IN':' f"! Itr. n. Itr. MX JN":' MT INT 111 

c.oo C .OC· o.oc o.oc o.oo o.Do 
:9S.'7: 84~.84 o.oo o.oo 0.00 -838.7~ 

' :.o: c.or. c.oo 0.00 0.00 o.oo 
24~.6~ ; . 33 c.oo C.DO 0.00 ·913.66 

3 c.c: e. o:: c.oo 0.00 o.oo o.oo 
24:,,6'7 -3~8.4C o.oo c.oo 0.00 -912.1' 

4 e. o: e. oc e .oc o.oc o.oo o.oo 
2U .0: -l>.oe c.oo 0.00 o.oo -905.87 

~ e .o:: e .oc o.oo o. 00 0.00 o.oo 
:9:. ~e -4'7C.69 c.oc 0.00 0.00 ·821.13 

' 4!..2~ C .OC· c.oc 0.00 0.00 0.00 
-4~.2! e. o: o.oo 0.00 C.DO D.DO 

e. o: c.oo o.oo o.oc 0.00 o.OD 
C.OG c.oc o.oo O.DO 0.00 o.DO 

e c.oo O.DC o.oo O.DO o.oo o.oo 
C .OC· c.oc 0.00 c.oo D.OO D.DO 

9 c.oc 0.00 o.oo 0.00 O.DO o.oo 
c.oo o.oc o.DO c.oo o.oo o.oo 

10 0.00 o.oo o.oo 0.00 O.OD o.oo 
0.00 0.00 c.oo o.oo D.OD O.OD 

1: BJ.OC D.De 0.00 0.00 o.oo D.DO _., nr n nn n nn n nn n nn n M 
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J'T EXT rxt EX'!' rtl EXT FZ/ EXT !IX/ EXT K!/ EXT NZ/ 

INT rx INT " INT F1. INT !IX INTK'l I1IT NZ 

0.00 ·-5.n 0.00 o.oo o.oo 0.00 

-0.64 -101.49 o.oo o.oo 0.00 1.32 

2 0.00 -5.41 o.oo 0.00 o.oo 0.00 

-0.10 -134.53 o.oo o.oo o.oo 0.36 

3 o.oo -5.41 o.oo 0.00 o.oo 0.00 

0.05 -121.18 o.oo 0.00 o.oo 0.04 

• 0.00 -5.n o.oo 0.00 o.oo 0.00 

0.11 -69.44 o.oo o.oo o.oo -0.12 

5 0.00 -5.n 0.00 0.00 o.oo o.oo 
0.59 -51.29 0.00 o.oo o.oo -0.91 

6 0.00 -12.40 o.oo 0.00 o.oo -4.26 

0.00 12.40 0.00 o.oo o.oo 4.26 

' c.oo -15.59 o.oo 0.00 o.oo 0.00 

c.oo 15.59 0.00 o.oo o.oo 0.00 

e c.oo -15.59 o.oo o.oo o.oo o.oo 
o.oo 15.59 o.oo o.oo o.oo 0.00 

9 o.oo -15.59 o.oo o.oo o.oo 0.00 

0.00 15.59 0.00 o.oo o.oo 0.00 

10 o.oo -12.40 0.00 o.oo o.oo 4.26 

c.oo 12.40 0.00 0.00 o.oo -4.26 

1: c.oo -10.11 0.00 0.00 o.oo -4.26 
c.oc 10.11 0.00 o.oo o.oo 4.26 

12 o.oo -13.96 o.oo 0.00 o.oo 0.00 
c.oo 13.96 o.oo o.oo 0.00 o.oo 

13 c.oc -13.96 0.00 0.00 o.oo 0.00 
c.oc 13.91 0.00 0.00 o.oo o.oo 

H c.oo -13.96 0.00 o.oo o.oo o.oo 
c.oc 13.91 o.oc o.oo 0.00 o.oo 

15 o.oo -1C.71 0.00 0.00 o.oo 4.26 
c.oc 1C.11 o.oo 0.00 o.oo -4.26 

lE e. oc -1C.'71 0.00 0.00 0.00 -4.26 
o.o: 10.71 c.oo 0.00 o.oo 4.26 . , o.cc -13.9i 0.00 0.00 o.oo 0.00 
c.oc 13.96 0.00 o.oo o.oo o.oo 

lE c.oc -13.96 o.oo 0.00 o.oo o.oo 
c.oo '13. 96 c.oo o.oo o.oo 0.00 

1~ c.o: -1).96 0.00 o.oo o.oo 0.00 
c.o~ 13.96 0.00 o.oo o.oo o.oo 

z: c.oc -1C.11 c.oo 0.00 o.oo 4.26 
c.oo 10."1., 0.00 0.00 o.oo -4.26 

2: o.oc -1C.7"1 0.00 o.oo o.oo -4.26 
o.oc 1C.7i c.oo 0.00 o.oo 4.26 

2: c.oc -13.96 0.00 0.00 0.00 0.00 
c.oc :3.H c.oo 0.00 o.oo 0.00 

MARCOS ~:PC El' X IPAM TOJ<SI•. "'"' PAGE NO. 5 

23 0.00 ·13.96 0.00 o.oc 0.00 0.00 
c.oc 13.9' 0.00 o.oo o.oc 0.00 

24 c.oo ·13.96 0.00 0.00 o.oo o.oo 
c.oc 13.9' c.oo c.oo o.oo o.oo 

25 e. oo oolC,7"7 0.00 0.00 o.oo 4.26 
c.oc 10.77 0.00 c.oo o.oo -4.26 

26 c.oc ·10.11 0.00 0.00 o.oo -4.26 
c.oo 10.,.., 0.00 0.00 o.oo 4.26 

20 c.oo -13.96 o.oo o.oo o.oo 0.00 
0.00 13. 9' 0.00 o.oo o.oo 0.00 

28 0.00 -13.96 0.00 0.00 o.oo 0.00 
o.oc 13.91 0.00 0.00 o.oo o.oo 

29 0.00 -10.11 0.00 0.00 o.oo o.oo 
0.00 10.11 0.00 o.oo o.oo o.oo 

30 o.oo -6.91 0.00 0.00 o.oo 4.26 
0.00 6.98 0.00 0.00 o.oo -4.26 

3! 0.00 -10.'77 0.00 0.00 o.oo -4.26 
0.00 10., o.oo o.oo o.oo 4.26 

32 o.oo -13.96 0.00 o.oo o.oo 0.00 
0.00 13.9'7 0.00 0.00 o.oo 0.00 

33 0.00 -10.1'7 0.00 0.00 0.00 4.26 
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P R O B L E H S T A T I S T I C S ------------------
NUHBER OF JOINTS/HEHBE!I+EI.EHEII'l'S/St!PPOR'TS • 45/ 70/ ! 
ORIGINAL/FINAL BAND-WIOTH • 5/ 5 
TOTAL PRIHARY LOAD CASES 2, TOTAL OEGJU:ES OF F1IEEllOt! • 120 
SIZE Of S'UFniESS HATRIX • 2160 DOtllll.E PREC. WORDS 
REORD/AVAIL. OIS!t SPACE • 12'.11/' 204'f. 7 MB, . EXKEII·· iB17.8 MB 

MARCOS TIPO EN X IPARA TORSIN, n!M) - PAliE NO. 

LOADING ¡ PESO PROPIO 

SELFWE:!GJf:' Y -l. 000 

511.005 liTON 

•••TOTA:.. APPLIEC LOAD 1 KTON MrrE } StJMIIIARJ ILOADIHG 1 ) 
SUMMATION FORCE-X • 0.00 
SUHHATlON FORCE-Y • -511.00 
SUMM.\~IO!l FORCE:·Z • O. 00 

SUMM.\~ION Of HOIIEIITS >.ROIJNO THE OIUGIN• 
HX• 0.00 HY• 0.00 111-

LOADING 

JC!tr.' :..oAC - UN"'- M":'ON l1ETE 

JOitr.' FORCE-X 

13~.70 

14 5o oc 
l lC. 8! 
::;..10 

90. C! 
146.10 
l29.4C 
:::.60 
83. oc 
4 ~ .2~ 

FORCE•Y 

o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 

roRCE:-z 

0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oc 
o.oo 

--X 
o.oo 
o.oo 
o.oo 
0.00 
o.ocr­
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

-6755.64 

--y 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
o.oo 

• • • ~Al. APP:..! E:i LOAO ! M'T'CIN METE l StiOIAJl Y 1 LOADINC 2 
S~~!ON FORCE:X • 11]0.6~ 
Slii'CKAT!ON FOR=t.-Y • O. OC 
St.Jl"III\ATION TOR:I.-% • O. 00 

SUHKA":'ION or t«::KEN'TS AA.OUNO THI ORIGIN-
MX• 0. 00 M'r• O. 00 tU• 

Proceas1nq Elemen: St1ttne11 ~tr1a. 
Proceaa1nq Glooal Stltfn••• ~tr1a. 
Proce111nq Tr1anqular FaetOill&tlon. 
Caleulatlnq Jo1nt 018plaeement•. 
Ca1culat1nq ~r Forc••· 

l.Oo\OIIIG 1 

-25627.40 

u, ,,.s 
16: '7:45 
16: 1:45 
u, ,,45 
16: 1t4~ 

--~ 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
0.00 

MARCOS TIPO P X IPA.RA TORSIN, ,..¡ P.IIGE 110. 

0.00 S~Y• 511. 00 SUI+-1• 0.00 

Stli1KATION OF l«lt!ENTS AROUNO ORIGIN· 

o. 00 M'l'• 0.00 IU• 6755.64 

3 

/ 

4 
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PAlO!: 110. 1 

·····················•······················•····· • • 
• STAAD/Pro STAAD-III • 
• Revision 3.1 

. .. 
Proprletary Pro;r~ of • 

• JU:S&AI(CH ENGIHEERS, lJ>Co • 
• Date- SEP 24, 2001 • 
• Time- 161 7r45 • 

• • 
USER ID: Unk::novn User • 

·······························•···········••·••·· 
l. STAAD PLAIIL MARCOS TipO EN X !PARA '!"ORSlN, FMIII 
2. STAA~ JOB INFORMATICII' 
3. ENGINEE~ DATE 24-SEP-01 
4 . END JOB INFORMA~IOII 
5. INPU: WIOTH 72 
6 • UN!! METER M'I'ON 
7 o 

a. 
9. 

10. 
ll. 
12 o 

13. 
14. 
15. 
H. 
10. 
lB. 
19. 
20. 

2¿_, 
23. 
24. 
2~. 

2é. 
20. 
28. 
29. 
JC. 
J~. 

3:. 
33. 
34. 
35. 
36. 
30. 
36. 
]9. 

JOitn COORDINATES 
¡ O O O: 2 B O O: 3 16 O 0: 4 24 O O: 5 32 O O: 6 O 5 O: 7 8 5 O 
B 16 5 O; 9 24 5 O; 10 32 5 0; 11 O 8.5 O: 12 8 8.5 0: 13 16 8.5 O 
14 24 8.5 O: 15 32 8.5 O: 16 O 12 O; 17 8 12 O; 18 16 12 O; 19 24 12 O 
20 32 12 Or 21 O 15.5 O: 22 8 15.5 01 23 16 15.5 O: 24 24 15.5 O 

19 o 25 32 15.5 0: 26 O 19 01 27 8 19 O; 28 16 19 O; 29 24 19 O; 30 32 
31 O 22.5 O: 32 8 22.5 O; 33 16 22.5 01 36 O 26 O: 37 8 26 O 
38 16 26 O; 41 O 29.5 O: 42 8 29.5 01 43 16 29.5 0: 46 O 33 O 
41 8 33 O: 48 16 33 O; 51 O 36.5 O¡ 52 8 36.5 O¡ 53 16 36.5 O 
HEMIIER lN:IDENCU 
1 ~ 6: 2 2 7: 3 3 B: 4 4 9; 5 5 10¡ 
10 é !1: 11 7 12: 12 B 13; 13 9 14: 
17 13 14: lB 14 15: 19 11 16: 20 12 
24 16 17: 25 17 18: 26 18 19: 27 19 
3~ !9 24: 32 20 251 33 21 22: 34 22 
38 2" 27: 39 23 28: 40 24 291 41 25 
·~ 2; Jo: c6 26 Jl: t7 21 32: ce 2e 
Sé 32 37: 5' 33 38: 60 36 37¡ 61 37 
é9 41 42: 70 42 43: 73 41 461 74 42 
82 46 51: 83 47 521 84 48 53: 87 51 
S!AA':' GROUP OtnK!':'IC* 
cc~e ac 83 a~ 75 74 73 

3: JO 29 28 23 22 2~ 20 
v:Gs ee e~ ,~ ~e 10 69 

2" u :, u 15 ' e ., ' 
ENO 
HEMBE• PROPER~ AHER: ::Ali 

66 65 " 57 
19 u 13 12 
61 60 52 51 

:0~~ PR!S YC C.95 %0 G.95 
-VIGS PR15 Tt C.9! %0 C.35 
CONSTAW-S 
[ :.2!36[•006 ~ 
Ct:HS : TY ; • 4 A!.!. 
SIJPPOR'TS 
: TC 5 f"''X&O 
LOA!: : PESO PROP 1 O 

6 6 7: 1 1 81 8 a 9: 9 9 10 
14 10 15; 15 11 121 16 12 13 
17¡ 21 13 181 22 14 19: 23 15 20 
20: 21 16 21: 29 17 22: 30 lB 23 
23: 35 23 241 36 24 25: 37 21 26 
30: 42 26 27: 43 27 28: 44 28 29 
33: 51 31 32; 52 32 33: 55 31 36 
38: 64 36 41¡ 65 37 42: 66 38 43 
471 7~43 48; 78 46 47¡ 79 47 41 
52: 88 52 53 

56 55 48 47 
11 10 5 4 3 
45 .. 43 42 

4641 
2 1 
]6 35 

40 39 38 37 32 -

34 33 27 26 25 -

MAR.:os !IPO EN X IPAAA TORSIN, ,.,l - PAGE 110. 2 

42. SELFVEIG~ Y -1 
43. l.OAI) : ruERZAS LATEI\AlLS PANo P.IGIDECU ... JO!~ LOA!: 

·~· 
51 rx 13~.1 

46. " rx 14~ 

"· " rx 130.15 
48. 36 rx 112., 
49. 31 rx 90.45 
50. 26 rx 146.7 
51. 2: rx l2i.c 
52. 16 rx 111.6 
53. 11 rx Bl 
54. 6 rx 45.2~ 
55. PERFOIUt AMALYSlS PRINT ALL 
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STAAD PLANE-IIARCOS TIPO EN X (PAliA TORSIÓii, nll!) 

START JOB INFORMATION 
ENGINEER DATE 24-Sep-01 
END JOB INFORHATION 
INPUT WIOTH 72 
UNIT METER MTON 
JOINT COORDINATES 
1 O O O: 2 8 O O: 3 16 O O: 4 24 O O; S 32 O O: 6 O S O; 7 8 S O; 
8 16 5 O; 9 24 5 0; 10 32 5 0: 11 O 8.S O; 12 8 8-5 O; 13 16 8.5 0; 
14 24 8.5 0; 15 32 8.5 O; 16 O 12 0; 17 8 12 O; 18 16 l2 O; 19 24 12 O;. 
20 32 12 O: 21 O 15.5 O; 22 8 15.5 O; 23 16 15.5 O; 24 24 lS.5 O; 
25 32 15.5 0; 26 O 19 O; 27 8 19 0; 28 16 19 0; 29 24 19 O; 30 32 19 O; 
31 O 22.5 O: 32 8 22.5 O: 33 16 22.5 O; 36 O 26 O; 37 8 26 O; 
38 16 26 0; 41 O 29.5 O; 42 8 29.5 O; 43 16 29.5 O; 46 O 33 O; 
47 8 33 0; 48 16 33 O; 51 O 36.5 O; 52 8 36.5 O: 53 16 36.S O; 
MEKBER INCIDENCES 
1 l 6; 2 2 7: 3 3 8; 4 4 9; 5 5 10; 
10 6 ll; ll 7 12: 12 8 13; 13 9 14; 
17 13 14; 18 14 15; 19 11 161 20 12 
24 16 17; 25 17 18; 26 18 19; 27 19 
31 19 24; 32 20 25; 33 21 22; 34 22 
38 22 27; 39 23 28; 40 24 29; 41 25 
45 29 30; 46 26 31: 47 27 32; 48 28 
56 32 37; 57 33 38; 60 36 37; 61 37 
69 41 42; 70 42 43; 73 41 46; 74 42 
82 46 51; 83 47 52; 84 48 53; 87 51 
START GROUP DEFINITION 

6 6 7; 7 7 8; 8 8 9; 9 9 10; 
14 lO 15: 15 ll 12: 16 12 13; 
17; 21 13 18; 22 14 19; 23 15 20; 
20; 28 16 21; 29 17 22; JO lB 23; 
231 35 23 24; 36 24 25; 37 21 26; 
30; 42 26 27; 43 27 28; 44 28 29; 
33; 51 31 32; 52 32 33; 55 31 36; 
38; 64 36 41; 65 37 42; 66 38 43; 
47; 75 43 48; 78 46 47; 79 47 48; 
52; 88 52 53; 

_COLU 84 83 82 75 74 73 66 65 64 57 56 55 
3: 30 29 28 23 22 21 20 19 14 13 12 11 10 
VIGS 88 87 79 78 70 69 61 60 52 51 45 44 

48 47 
5 4 .3 
43 42 

46 41 
2 1 
36 35 

40 39 38 37 32 -

34 33 27 26 25 -
Í4 lB 17 16 15 9 8 7 6 
END 
HEHBER PROPERTY AMERICAN 
_COL" PRIS YO 0.95 ZD 0.95 
_'llGS PR!S Y~ 0.95 ZD 0.35 
CONS4AN'!S 
E ¡.z:3ó••006 ~ 
OENS!':"Y 2.4 ~ 
StJPPOR'!'S 
l TO 5 f'IXED 
LOAD l PESO PROPIO 
SELFWEIGtrr Y -l 
LOAt : FUERZAS LATERAL%$ PAliA RIGIDECES 
JOINT LOAt 
51 FX 135.7 
46 FX 145 
41 FX 130.85 
3€ f"X l!:.i 
Jl FX 90.45 
26 FX 146.7 
2: FX 129.4 
16 FX lll.6 

FX 83 
6 FX 45.25 
PERFORM ANALYSIS PRIIIT AL1. 
PRI!rr JOitr.' DISPLACMDITS AL1. 
PRINT SUPPORT REACTION 
LOAt LIST 2 
PRINT JOINT DISPLACMDITS LIST 53 52 51 48 47 46 43 42 41 38 37 3' 33 -
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 t -
8 7 6 
FINISH 

SS 
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1331 kN 

1422 kN 

1283 kN 

; ,. 
1 1105 kN 
' 

887 kN 1 

1439 kN 

1269k:~N~-------------------------------------------

1094 kN 

814 kN 

N1 
X • 
y • 

·MZ• 

444 kN 

N2 
·1tii!WS140kN X • 
..e214.874.,. y • 

e:::t2!. 302 lltMI MZ • 
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Example Problem No. 2 

A Ooor structurc (bound by global X-Z axis) madc up of stcel 
bcams is subjcctcd to arca load (i.c. load/arca of Ooor). Load 
generation based on one·way distribution is illustrated in this 
example. 

15'..0~ 

T.(]" 

1 •• ~ 
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l. Select tbe STAAD.Pro icon from tbe STAAD.Pro 2001 program 
gro u p. 

Fi¡urcl. 1 

The ST AAD. Pro Graph•cal Envíronment wíll be ínvoked. 



2. The units in wbich we wish lo crea te this modelare the Eng/ish 
units. {feet, k.ip. etc.) Tbe default unit system selling is wbatever 
we chose during the installation of the program. lf yo u had chosen 
Merric atthe time of installation, you may want to change it to 
English. Todo so, click on tbe File/ Configure menu option (see 
Figure 2.2) and cboose the appropriate one {English for our case). 
Then, click on the Accept button. 

·r: 

Fi¡urel.l 

Fl&ure l. J 
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3. To create a new structure, click on tbe File/ New optioo in the 
STAAD.Pro screen that opens (as sbowo in Figure 2.4). 

Fipre 2.4 

4. In the New File Serup dialog box, choose Floor as the Srructur. 
Type and speciry an optional Tille (A FLOOR FRAME DESIGN 
WITH AREA LOAD). Then click on the Next bunon as shown in 
Figure 2.5. 

Flpre 2. 5 



S. The next dialog box tbat comes up prompts us to select the length 
and force units in which we wisb to start working in. So. specify 
tbe Length Units as Foot, tbe Force Units as KiloPound and click 
on tbe Nert button as shown in Figure 2.6. Please note tbat the 
input units may be cbanged subsequently at any stage of building of 
tbe model. 

Fieure 1. 6 

6. This dialog bo• conlirms the information of our previous 
selections. Press the Fi•rsh button. (see Figure 2. 7) 

l-5 



Once we press the Finish button. the STAAD.Pro main window 
appears on the screen. 

Flpre2. 8 



7. Select Geomerry J Beam Page from the left side ofthe screen. In 
the Snap Node/Beam dialog box that appears in the Data Are a ( on 
the right side of the screen), choose X-Zas the P/ane and tn the 
Construction Lines group, set X and Z to :!0 with a spacing of 1ft. 

(see figure below) Tbis 20X20 grid too is only a staning grid 
setting to enable us to stan drawing the structure. it does not 
restrict our model to those limits as we will see later. 

Ftpre 1. 9 
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8. Witb thc hclp of thc mousc, click at thc origin (0, 0) to crea te thc 
first nodc. In a similar fasbion, click on tbc following points to 
crcatc nodcs and automatically join succcssivc nodcs by bcam 
members. 

(5 ,0), ( 1 0,0), ( 15,0) and (20,0) 

Thc cxact location of the mouse arrow can be monitorcd on the 
status bar located at tbe bottom of tbe window wbere tbe X. Y. and 
Z coordinates of the current cursor position are continuously 
updated. 

Ftcure l. JO 



9. After having created tbese four bearns and five nodes, let us close 
tbe Snap Node!Beam dialog box. 

Fi¡urel. 11 
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10. In order to display tbe nade and beam numbers, right click 
anywhere witbin the drawing arca. In the pop-up menu that 
appears, choose Labeú as shown below. 

Fl&ure l. 11 

Altematively. one may acceu this option by selecting the Vi e"· 
menu from the top mcnu bar followed by Srructur~ D1agrams, and 
the Lahels tab of the dialog box that opens. 

:~~~::;~~~*-:~~~~iri 
~.i;-~-~:?.;; ·~;.:'?~~-:. 

Ficure 1. 13 



11. In the Diagrams dialog box tbat appears. tum the Node Numbers 
and Beam Numbers on and tben c:1ic:k. on OK. 

Fl¡are l. 14 

Thc nodcs and bcams are now labelcd on thc drawing. 

Fl¡arcl. 15 

Hl 
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12. As shown on thc titlc pagc of Ibis cxamplc, bcams 5 to 9 are 
located atthe grid line Z = lOft. We could crea te them in a manner 
similar to wbat wc did for creating beams 1 to 5 by clicking at the 
rclcvant grid points. Ahematively, we may use STAAD's 
Translational Repeat facility lo do tbc same. 

Let us choose tbe latter mcthod. First, sclcct mcmbers 2. 3. and 4 

with tbe belp of thc Beam Cursor~ The Beam Cursor can also 
be selected by cboosing the Beam Cursor option from the Select 
menu. To sclect multiple beanu, bold down tbc 'Ctrl' key while 
clicking on the members. 

Ficure l. 16 



Next, go to the Geomerry / Translarional Repear menu option as 
sbown below. 

Flprt 1. 17 
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13. In the 3D Repeat dialog box Jhat opens, specify tbe Global 
Direction as Z, No of Steps as 1 and the Default Step Spacing as 
lOft. Leave the Link Steps box unchecked. Then. clicl:. on OK. 

Flcuro 2. 18 

After completing the translational repeat process. the structure 
should look as follows: 

Fi¡ure 2. 19 



14. Next, let us spilt member 6 ioto two pans of leogth 3ft and 2ft 
respectively. First, select the member by clicking on it and tben 
click the right mouse button. In tbe pop-up menu tbat appears. 
choose tbe Jnsert Nade option as sbown below. 

Fieurel.lO 

Altematively. one may accen this option by going toche Geometry 
menu and choosing lnurt Nade. 

Fieure l. 11 

l-15 
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15. In the Insert Nodes dialog box that opens, specify the Distance as 
3ft. click on the Add New Point button, and chck on O K. 

Fi¡ure 2. 22 



After the insertion is done, the structure willlook as shown below. 
Notice that a new node (number 10) has bcen added. 

Before josenjon 

FIJure 2. 2.3 

Aúcc iosertjgn 

Fl¡ure 2. 24 
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16. Repeal Ibis procedure lo splil member 7 lo crea1e node 11. In lhe 
/nsert Nades dialog box, specify lhe Distance as 1.5.ft, click-on lhe 
Add New Point button, and click on OK. 

Figure l. 25 



17. To crea le lbe X direclion beams al Z e 251\, jusi as we did before. 
we can use 1be Translational Repeat operalion by using lhe X 
direclion beams al Z e O as the basis. Y el another method is lhe 
Copy-Paste facilily from the Edit menu. To apply Ibis melhod, we 
first select members 1, 2, 3, and 4. Click the right mouse button 
and cboose Copy from the pop-up menu (or click on the Ed1t menu 
and choose Copy). Once again, click tbe righl mouse button and 
selecl Paste Beams (or cboose Paste Beams from lhe Edit menu) as 
shown below. 

Flprel.lj 

18. Provide O. O. and ~5 for X. Y and Z respeclively and click on lhe 
OK button. 

Fl¡ure1.17 
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19. As we c1ick on the OK button, the following message box appears. 
Tbis is on1y a reminder that we need to subsequently assign- the 
required properties to these entities as we11. Let us click on the OK 
button. 

Figure l. 18 

Members 10 to 13 willappear on the mode1 as shown be1ow. 

Figun l. 29 



20. lf we look al the figure on the tille page, we will observe that 
beam 11 is 6ft long and not 5ft. So,tbe X co-ordinates of its-end is 
at 11, not JO. To rnake tbis change, let us cbange tbe co-ordinates 
of Node 14. Todo that, select that node using tbe Nades Cursor 

~ The data relating to Node 14 will be highlighted in the Nades 
table located in the Data Area. 

Fl¡ure l. 30 

21. In thistable. cbangethe value ofthe X co-ordinate from JOto 1 l. 

F~&urel. 31 
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22. We also need to cbangethe co-ordinates ofNode 15 from (15. 25) 
to (16.5, 25). However,1nstead ofusing the method described i~ 
the previous step, let us try a different approach. Let us first select 
Node 1 S by clicking on it. Then, from the Geometry menu. select 
tbe Move optton, specify thc X direction distance as 1.5{r and click 
on OK. 

N uve Nudc• Srlet:hun EJ' 

FiCUrel. 31 



23. We now bavelo creale lbe X direclion beam al Z =28ft. Todo 
this, we sball adopl yel another melbod. Using lhe Copy-Pasre 
facility oflhe Edit menu, let us create thejoints at (0, O, 28) and 
(20, O, 28) using the joints al (0, O, 0) and (20, O, O) as the basis. 
Tben, we sball add a beam between lhe lwo new joints. Tbe steps 
are as follows: 

First. let us ensure that we have the Nodes Cursor selectcd. From 
the Sdect menu, verify tbat tbe check mark is against lhe Nodes 
Cursor option. 

Fipre l. 33 

Then. select Nade 1 which has the ca-ordinales (0. O. O) by 
clicking on it. lt shauld be bighlighted. Ta capy lhat Nade, type 
Ctri•C ar select Copy from the Edil menu. Topaste, type Clri+V or 
select Pastr Nodrs fram the Edu menu. 

Fiprel. 34 

l-13 
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When we select Pasre Nades. the following dialog box appears. 
Specify the X and Y values as zero, and Zas 28ft. Then, clicl< on 
the OK bunon. 

Fi¡ure 2. 35 

No ti ce that a new node (no. 1 7) appears on the screen. 

fl¡urel. J6 



24. In a similar fasbion, copy nodc S (at 20, O, 0) and paste it to create 
tbc nodc al (20, O, 28). 

,. 
,, 

Figure 1. 37 

25. To add a beam between the two newly created nodes (17 and 18). 
select the A dd Be a m option from the Geomerry menu. Then. click 
on the two nodes in succession and notice that thc bcam tno. 14) 
has bcen creetcd. At this point, switcb oiT the Add Beam option. 

Ficarel. 38 
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26. To create the beam at Z = 35!\, we shall use the Copy-Paste 
technique of the Edit menu, and use Beam no. 14 as the basis. 
Se1ect beam no. 14. Copy and Paste it at Z = 1!\. The va1ue 7 is 
derived from the fact that Z = 35 is 7!\ away from Z = 28. 

As we paste the beam, the following message box will appear. This 
is only a reminder that we need to subsequently assign the 
properties to this beam as well. Let us click on the OK button. 

Fi¡:urc l. 39 

The following figure shows the model with the newly created 
member 15. 

Figure l. 40 



2 7. Tbe remainder of tbe members in the model can be created by 
adding beams between existing nodes sin ce all the no des o f the 
structure bave already been created. So. let us select the Add 

Beams icon ~ (1 f yo u are unable to loca te the icon, choose ' 
Geometry f Add Beam menu option.) The cursor will chango as 
shown below. 

You may cboose to tum the Bttam Numbl!rs offto case locating thc 
node numbers. Beam Numbers can be switched off from View 1 
Structurt Diagrams 1 Labels tab and unchecking Beam Numbers. 

Fl¡ure l. 41 
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28. Usiog tbe cursor, add new beams by clicking between the fojlowing 
pairs of oodes. 

-""~E' ~. ·"~' --- , !11~ . . . ' i"r~ ~ . :: t-;1 ~~~·v. 1~- .:::~;! 
~\- i::~~;r· :-~"~ ~~:;.~ :-: :: 
¡:..,.,; -..:. """· • r-.: ··-~·-........ -.. 
~~:~~~~:;:!~~.:":-g~_~-;:f~ ·- -~- .. - .~:·: 

16 17 aod 19 

17 12 and 17 

18 1 and 12 

19 6 and 13 

20 2 and 6 

21 10 and 14 

22 3 and 7 

23 11 and 1 S 

24 4 and 8 

25 18 and 20 

26 16 and 18 

27 9 and 16 

28 S and 9 

29. After adding the beams. switch off the Add Beam icon to stop 
adding any more beams. 
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The structure will now look as shown below: 

Jsometric Vjew 

., 

Fi¡urel. 42 
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Plan View 

TI li 

JIO 1 

2 ] 4 5 6 

1 B 

T9 2U 

Ficuro l. 43 



30. The next step is to define properties for the members. Todo this, 
select General/ Property Page from the len si de of the screen. 
Then. click on the Databas~ button in the Properties dialog box. as 
shown below. 

Fi¡arel. 44 

31. In tbe Select Country dialog box that appears. choose the country 
name whose stecl table you want to use. in our case. Amrr1can. 

Tben. click on OK. 

Flzurel. 45 
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32. In thc American Steel Table dialog box, selccllhe W Shape tab. 
Noticc lhat lhe field called Material is presently on lhe "checked" 
mode. lfwe lr.eep il that way, lhe material properties of steel (E. 
Poisson, Density, Alpha, etc.) will be assigned along with lhe 
cross-section name. The material property values so assigned will 
be the program defaults. W e do nol wanl default values, instcad wc 
will assign our own valuei latcr on. Consequently, let us vns;heck 
the Material box. Choose W/ :!X:!6 as lhe beam size, STas the 
section type and cliclr. on the Add button as shown in Figure 2.39. 
Detailed explanalion oflhe terms such as ST. T. CM. TC. BC. etc. 
is available in Section 5 of the ST AAD Technical Reference 
Manual. 

Ficurel. 46 



33. Since the selected cross section has to be assigned to allthe 
members in tbe structure, the simplest method todo that wilfbe to 
set tbe assignment metbod as Assign 10 View. So, click on the 
A.ssign 10 V.ew bu non in the Properlies dialog box followed by the 
Assign button. 

A m .. .age bo• (shown below) asks us to re-conlirm that we do 
indeed want to assign this propeny te· all the membero in tbe 
model. Let us click on OK. 

F~&un l. 48 
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After assigning the propeny, let us once agaio switch on the _Beam 
Numbers (go to View / Structure Diagranos- Labels- Beam 
Nunobers). The structure will now look as shown below. 

Flpn1.49 

Let us C/ou the Propnries dialog box as shown below. Al so. clicl 
anywhere in the drawing area 10 uohighlight the members. 

Flpre l. 50 



34. To assign member relcascs, first, go to General/ Spec Pagc from 
the lcft sidc of thc scrccn. Tbcn, cliclr. on tbc Beam button in the 
Specifications lable localcd in tbc Data Arca. 

Fiprt l. 51 

J S. In 1he Bea, Specs dialog bo• lhal opcns. selecllhe Releas e lab 
which also happens 10 be 1he default. We wanllo apply the relcase 
al lhe •tan node. and hence il is convenienl thal • Start' is the 
default. Cbccl MZ under the Release oplion and diclr. on thc Add 
buuon. 

l-JS 

.. .. 
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Ftcure 2. 52 

36. Now selecl lhe members lisled below lhal are lo be released. 

1, S. 10, 14, IS. 18, 17, 28, 26,20 lo 24 

One way lo selecl lhese members is 1~ go 10 Select 1 By List 1 
Beams menu op1ion. In lbe Select Btams dialog bo~. lype the beam 
numbers in the Entrr /m bo~. and click on OK as shown below. 

Sdn:l 8e.-s EJ 

Fi¡:ure 2. 53 



Notice that as we select the members, the Assignment Method 
automatically sets to Assign to Selected Beams. 

Fipre l. 54 

Tben, click on the Assign button in the Speciflcations dialog box. A 
message box (shown below) asks us to re-confinn that we do 
indeed want to assign this attribute to the selected members in the 
model. Let us click on OK. 

flcure l. 55 
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Aflcr lhc rc1cascs bavc bccn assigncd allhc slart, 1cl us clict, 
anywhcre in thc drawing arca to unhighlight all thc mcmbcrs. Thc 
struolurc will 1ook as follows: 

Fl¡ure l. 56· 

37. To app1y thc rc1cascs al the beam cnds, repca1 the abo ve proccdure 
by clicking on thc Bea•• button in thc Speci(icatior.s dia1og box. 
Thcn. click on thc End bu !Ion. check MZ undcr thc Release option 
and clicl on lhc Add bullon. 

Assign lhis allribuoe lo lhc following mcmbcrs. 

4, 9, 13. 14, 15. 18, 16, 27, 25. 19,21 lO 24 



After the releases ha ve been assigned atibe end, once again .. 
unbigbligbt tbe members by clicking anywhere in the drawing arca. 
The structure will now look as shown below: 

Fl¡¡urt 1. 57 
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38. The Commands we wish 10 genera1e are: 

CONSTANTS 
E 4176E3 ALL 
POISSON STEEL ALL 

Todo lhis, go 10 Com,•ands/ Material Consranu / Elasticity 
oplion from lbe 1op menu bar as shown below. 

--Ccnl-

-- o.ioor.cí 
·.-~ .Jo ....... 
. '·:Dair - -· 

• ,. 1 :acw • 

Fl¡ure l. 58 



39. In lhe Material Constant dialog box lhal appears, enler 4/76E3 in 
lbe En ter Value box. Since lbe value has lo be assigned lo a-il lhe 
members of the structurc, sctting tbc assignment method To View 

allows us lo achieve this easily. Then, click on OK. 

Flprt 1.59 

40. In a similar fashion, act tbe Poi~so11 's Ratio to the Material 
Consrant ror_ Stul and uoign lo all members in lhe view. 

l-41 
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41. The commands we wish to generate are: 

1 5 12 16 19 20 FIXED 

Todo this, sclcct thc General/ Support Page from the left side of 
tbe scrcen. In the Supports dialog box. click on the Add button . 

. Supporh · Whule Slnn:lu•e Ei • 

Fi¡ure 2. 60 



42. In the Creare Support dialog box that opens, select the Fiud tab 
(whicb also bappens lO be the default tab tbat comes up), and then 
click on the Creare bu non. This creates a FIXED type of support 
where all 6 degrees of freedom are restrained. 

43. To usign tbe suppnrt, fint select thc Support 2 spccification in thc 
Supporrs dialog box . 

. Supporta- Wholr. !.ottuc.tu.e - l:i 

Fi¡ure l. 62 
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Then. selecl lhe following nodes: 

l. s. 12. 16, 19, 20 

To selecllbese nodes, go 10 Select/ By List/ Nodes menu oplion. 
In lhe Se leer Nodes dialog box, lype tbe node numbers in lhe En ter 

/ist box. 

No1ice lhal as we selecllbe nodes, tbe Assignment Merhod 
aulomatically sets lo Assign ro Se/ecred Nodes. Then, chck on lhe 
Assign button in tbc Specifications dialog box. 

Flpnl.6J 

A me55agc box (shown below) aslts us 10 rc·confirm lhat we do 
indeed want lo assign lhis suppon lo lhe selecled nodes. Let us 
cloc~ on OK. 

Flprc1. 64 



After the supports are assigned. the structure will look as shown 
below: 

Fi¡:urcl. 65 
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44. Load ass1gnments are done from the G~neral f Load Page as shown 

below. 

Fi¡uro l. 66 

45 For load case l. we wosh lo genera le lhe following load data: 

LOAOING 1 300 PO UNOS PER SFT OL + LL 
1 to 28 ALOAO -0.30 

In thc Set Acttvr Pnn1ary Load Case dialog box that opens. cnter 
300 POUNDS PER SFT DL - LL as the title for l.oad Case 1 and 
clic~ on OK. 



l-47 

Fl¡arel. 67 

46. In tbc Loads dialog box tbat appcars, click on thc Member bu non. 

Fl¡ure 2. 68 
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47. In tbe Beam Loads dialog box tbat opcns, select thc Area ta~. En1cr 
-0.30 as tbc Force and click on tbc Add button. 

FJaurel. 69 

As wc click on the Add bunon. the following mcssagc box appcars. 
In lhe case or loads such as joint and member loads, the magnitud• 
and direclion oflhe load a11he applocable joinls and members is 
directly known from lhe input. However. lhe Arca load is a 
differenl sort or lood where a load intensity on lhe given arca has 
lo be con verted 10 joint and member loads. The calculations 
required lo perform lhis convenion are done only during lhe 
analysis. Consequently, lhe loads generated from lhe Arca load 
command can be viewed only afier the analysis is comple1ed. 



48. Since this load is 10 be applied on alllbe beams of lhe model, sel 
lbe Assignment Method ló Auign to View in lbe Loads dialog box . 
. Tbeo, click on the Assign button followed by Close. 

Fil¡urel. 71 

A message box (shown below) asks us lo re-confirm lhal we do 
ondeed wanl lo auign this load lo alllhe members in lhe model. Let 
us che k on OK. 

FJcurc l. 71 
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49. The next step is to assigo the commands to perfonn the analysis. 
We wisb to generate the command: 

PERFORM ANALYSIS PRINT LOAD DATA 

Todo this, go to Analysis/Prinr Page from the left si de of the 
screeo. Tben, click on the Analysis sub-page from the second row 
of pages as shown below. 

Fipre 2. 73 



50. Click on tbe Define Commands button in the Data Arca on the 
right band sido of tbe screen. 

Fipre2. 74 

51. In the Analysis/Print Commands dialog box that appears. selectthe 
Perform Analysis tab. Click on lbe Load Data option followed by 
the Add bunon aod tbe Close buttoo. 

Fipre 2. 75 

l-51 



1-51 

52. The nexl slep is lo specify sleel design paramelers. Todo Ibis. 
click. on lbe D~sign / Steel Page from lhe lefi side of the screen. 
Mak.e sure lbal under lbe Curr~nl Cod• selections on tbe top right 
hand side, AISC is selected. Then, click. on the D~jin~ Param~ters 
button in 1be Steel D~sign dialog box. 

c,·foH:"':t 'iTARl JOB 
·· .)( INM \JI[ITH 79 
-)( UNIT FEET FJP 
-'X JOJN1 :OOFIOtNATES 
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CJ Jo~tto~SEFI ~QPERT't'AMERI(.;Jl 
G:J ME WB(fl ~ELEAJ.t 
~ CONSUNT' 
C:J SUPFORT~ 
E;al.OA[), XI) DOUHOS Fl{~ Sri 

·· )( PE~to~ ~l ''S'S ~IN T LOA 

··X F1NI$H 

Figure l. 76 



Tbe commands we wisb lo geoerate are: 

BEAM 1 ALL 
DMAX 2.0 ALL 
DMIN 1.0 ALL 
UNT 1.0 ALL 
UNB 1.0 ALL 

53. In the Dcsign Paramctcrs dialog box that opeos, select the Beam 
tab. Then, define tbe Bcam Para meter as 1 aod click on the Add 
button. 

Flpre l. 77 
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54. In a similar fashion selecllhe tabs Dmax, Dmin, Unt, and Unb. 

Then. enler lhe following values and click on lhe Add button. 

SS. Afler alllhe values have been added. click on lhe Clase button in 
lhe Desrgn Parameters dialog box. 

56. Since each of lhese parame1ers has lo be assigned lo ALL lhe 
members in the view, do lhe following. Select each parame1er. click 
on the Assign to View bullen, followed by lhe Assign button in lhe 
Design PtJrameters dialog box. 

e ~-v· CDOEAISC 
• V • illf6I(J; 
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-' UN81 
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Flprc l. 78 

As we click on lhe Assign button, a message box (shown below) 
asks us 10 re-confirm lhal we do indeed wanl lo assign 1his 
parameler lo al11he memben in lhe model. Let us click on OK. 

Fi¡ure l. 79 



Notice that befare assigning tbe parameters. eacb of them will be 

preceded by .ct, wbereas af\er assigning tbe parameters, they will 

be preceded by . .;,.· 
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57. Click on the Commands button in the Stee/ Design dialog box. 

FI&Ure 2. 81 

58. In the Design Com,oands dialog box that opens. click on the Select 
tab followed by the Add and the C/ose buttons. 

Fieure 2. 82 



59. Ncxt, makc surc tbat tbc SELECT paramctcr is sclcctcd in thc 
Sreel Design dialog box. 

: ,¡ CDDE AJSC 
;_.,~ BEAM1 
~.., ... OWAX2 
~ ..... - ONJH1 
;._.., ·· UNT 1 

, :.__.,.. UNBl 

:--fllllll 
L..)( FIHISH 

Figure l. 83 

Thcn, sclcct thc following mcmbcrs. 

2. 6, 1, 14. IS. 16, 18, 19. 21. 23, 24, 27 

By now. you should be familiar with thc proccss of sclccting 
members. lo case you bave forgotten, you may: 

• Choose tbe B~arns Cursor from the Se leer m en u. and then e lick 
on those members in the drawing while keeping the 'Ctrl' key 
pressed. 

or . 

• Choose By Lur 1 B<ams from thc Sdect menu, and type the 
mcmbcr numbcrs in thc Enru lw box, followed by OK. 

Noticc that as wc selcct thc mcmbe;s, the Assignment Merhod 
automatic;:ally sets to Ass•g" To Selected Beanu. 

2·57 
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60. Afler 1he members are selecled, click on lbc Assign button localcd 
in thc Sree/ Design dialog box. 

Fl¡ure 2. 84 

A mcssagc box (shown below) asks us lo re-confirm thal we do 
indeed wanllo assign lhis command 10 lhe selecled members in lhe 
model. Let us click on OK. 

Fl¡uro 2. 8S 
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The structure will now lool<. as shown below. 

lsometric Vjew 

Fiprel. 86 



l-60 

Plan Vjew 

1 l 3 4 i!l 
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llli 15 1 ., 
Fi¡uro l. 87 

Th1s conclude~ thc ass•gn•ng of all the data to the structure. From 
the F.t,· menu. )dec1 StH't'. anJ pro•áde a file na me. if yo u haven't 
airead~ done so. 
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Example Problem No. 5 

Tbis cxamplc dcmonstratcs tbc application of support displaccmcnt 
load (commonly known as sinking support) on a spacc frame 
structure. 

3 

2 

z 
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l. Selectthe STAAD.Pro icon from tbe STAAD.Pro 2001 program 

gro u p. 

Fi¡un 5. 1 

The ST AAD. Pro Graphical Environmenl will be invoked. 



2. Tbe units in wbicb we wisb to create tbis model are tbe English 
units. (feet, kip, etc.) Tbe defawt unit system settiog is wbatever 
we chose duriog the iostallatioo of tbe program. lf yo u bad chosen 
Me trie at the time of installation. you may want to cbange it to 
English. Todo so, click oo tbe File/ Configure menu option (see 
Figure 5.2) aod cboose tbe appropriate ooe (Englisb for our case). 
Tbeo, clicl< oo tbe Accept buttoo . 

.. 

Fipre5.2 

Flcure 5. 3 
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3. To crea te a new structure, click on the File/ New option in the 
STAAD.Pro screen that opens (as shown in Figure 5.4). 

Flprr 5. 4 

4. In thr New File Setup dialog box. choosr Space as the Structure 
Type and specify an optional Title (EXAMPLE PROBLEM NO. 5 ). 
Then click on the Nut button as sho"'n in Figuro 5.5. 

Flprr5.5 



5. Tbe next dialog box tbat comes up prompts us to select tbe length 
and force units in which we wish to start work.ing in. So, specify 
the Length Units as Foot, tbe Force Units as KiloPound and click. 
on tbe Ne:rt button as shown in Figure 5.6. Please note tbat tbe 
input units may be changed subsequently al any stage of building of 
the model. 

Fl¡ure S. 6 

6. This dialog box confirms the information of our previous 
selections. Press the Finish button. (see Figure 5.7) 

Fl¡ure 5. 7 

5·5 



Once we press tbe Finish button, tbe ST AAD.Pro main window 
appears on tbe screen. 

Flprc5.8 



7. Select Geometry / Beam Page from the lefl side of the screen. In 

.\ 

the Snap Node!Beam dialog box that appears in the Data Area (on 
the right side of the screen), cboose X- Y as the Plan e and in the 
Construction Lines group. set X to 20 and Y lo JO witb a spacing of 
Jft. (see Figure 5.9) This 20XIO grid too is only a staning grid 
settiog to cnablc us to stan drawing thc structurc, it docs not 
restrict our model to those limits as we will see later. 

Fieure 5. 9 

8 With the hclp of the mouse. click atthc origin (0, 0) to crcatc the 
first node. In a 11milar fashion, click on thc following points to 
create nodes and automatically join successivc nodcs by beam 
members. (lee Figure 5.10) 

(0. 10). (20. 10). (20. 0) 
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The exact location of the mouse arrow can be monitored on the 
status bar located atibe bottom of tbe window whcrc thc X. Y, and 
Z coordina tes of thc currcnt cursor position are continuously 
updated. 
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9. After baving created these three beams and four nodes. let us close 
the Snap Node/Beam dialog bo". 

Flpn5.11 
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10. In order lo display lhe node and beam numbers, righl click 
anywhere wilhin 1be drawing area. In lhe pop-up menu lhal 
appears, choose lAbels as shown in Figure 5.12. 

Flprt 5. 12 

Altematovely. one may access Ibis oplion by selecting lhe Vie,.. 

menu from the top menu bar followed by Strucrure Dragrams. and 
lhe Lahels 1ab of lhe dtalog box lhat opens. ( see Figure 5. 13} 

~:.ri.!L~~~;·i_·::-~ 
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··RoO..,·,.- .c.-.~ .... , .. ,~_._: 



11. In the Diagrams dialog box tbat appears, tum the Nade Numbers 
and Beam Numbers on and then .click on OK. 

Flpre S. 14 

The nodes and beams are now labeled on the drawing as shown 
below. 

Fipre S. IS 
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12. Looking at tbe diagram ofour structure shown in the title page of 
tbis examp1e, it can be seen that members 4 and S can be easily 
generated if we cou1d first create a copy of members 1 and 2 and 
then rotate those copied units about a vertical line passing through 
tbe point (20, O, O) by 90 degrees. Fortunately, such a facility does 
exist wbicb can be uecuted in a single step. 1t is called "Circular 
Repeat" and is avai1able under the Geometry menu. 

13. First, select Members 1 and 2 using the Beams Cursor~ Then. 
go to the Geometry /Circular Repeat menu option as shown below. 

Fl¡urc 5. 16 



14. ln the 3D Circular dialog box that comes up. specify the Axis of 
Rotation as Y, Total Angle as 90 degrces, No. of Steps as 1 and 
passing througb Nodt 3. lnstead of spccifying as passing through 
Node 3, one may also specify the X and Z co-ordina tes as 20 andO 
respectively. Lea ve the Link Steps box ygsberked and clicl<. on the 
OK button. (see figure below) 

Flprc 5. 17 

After completing tbe circular repeat procedure, the model will look 
as shown below. 

Flpre 5. 18 
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15. For specifying member propeny values. as a maner of convenience. 
it is simpler if our lugth unirs are inches instead offeet. To 
changc tbc lcngtb units from fect to incb, eitber click on the Input 

Unirs icon ~ or selcct lhc Tools /Ser Current Unir mcnu option 
as shown bclow. 

~·-t-u•T-.­
;cC;c---..·:. 

Flcurr 5. 19 



16. In either case, the following dialog box comes up. Setthe Length 
Units to /nch and click on the OK bunon. 

Ficure 5.10 
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17. Tbe nexl slep is 10 define propenies for lhe members. The 
commands we wish to gcncratc are: 

MEMB PROP 
1 TO 5 PRIS AX 10. IZ 300. IV 300. IX 10. 

Todo Ibis. selecl lhe G•n•ralf Property Page from lhe left sido of 
lhe screen. The propon y lype we wish lo assign is called 
PRISMA TIC. and is available under lhe Define button in lhe 
Properties dialog box as shown below. 

-¡ .... ...,..f· .. ··--
"" - ·::., .. _ 

Fteure 5. 21 



18. In tbe Prisma tic Property dialog box tbat comes u p. select the 
General tab. Notice that tbe field called Material is presentl"y on 
tbe cbccked mode. lf we keep it tbat way, tbe material propenies 
of steel (E. Poisson, Density, Alpha, etc.) will be assigned a long 
witb the cross-section name. Tbe material propeny valucs so 
assigned will be tbe program defaults. Wc do not waot dcfauh 
values, instead wc will assign our own values latcr on. 
Consequently, let us gncbcck the Material box. Tben, enter the 

following values: 

~~rr: ~L~~:;Df?n: . 
AX 10 
IX 10 
IY 300 
IZ 300 

Finally. click on the Add button as shown bclow. 

Figuro 5. 12 

S-17 



.5-18 

19. Since the selectcd cross scction has to be assigned to al! the 
members in the structure, the simples! mcthod todo tbat wilrbe to 
set thc Assignment Method as Assign lo View. Click on the Assign 
lo View bunon in the Properties dialog box followed by the Asstgn 
bunon. As we click on the Assign bunon. tbe rollowing message 
box appears asldng us to re-confirm that wc do indeed want to 
assign Ibis property to alltbe members in the model. 

•; 1 MO Pro lar Wmdows Ef 

Fi¡ure 5. 23 

Let us click on the Y es bunon and Clase tbe Properties dialog box. 
(see Figure 5.24) 

Fi¡urc 5.14 



After assigning the property, the structure will lool< as shown 
below. 

Fl¡ure 5. 25 
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20. The Commands we wish lo generale are: 

CONSTANT 
E 29000. ALL 
POISSON STEEL ALL 

Todo lhis. go lo Co"'"'ands 1 Mat~rial Constants 1 Elasticity 
oplion from 1he 1op mcnu bar as shown bclow. 

Fi¡:ure 5.26 



21. In lhe Material Constant dialog box lhal appears, enler :!9000. in 
lbe En ter Value box. Since lhe value basto be assigned lo all lhe 
members of lhe s1ruc1ure, setting lhe assignrnent method To View 
allows us to achieve this easily. Then. click on OK. (see figure 
below) 

Flpre5.l7 

22. In a similar fashion. set the Poisson 's Ratio lo the Material 
Constant for Steel and auign to all members in the view. 

S.ll 
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23. The commands we wish co gcnerate are: 

1 4 5 FIXED 

Todo Ibis, select the General/ Support Page from tbe left side of 
tbe screen. In tbe Supporu dialog box, click on tbe Add bulton. 
(see figure below) 

; Su¡JpUih - Whule Slluclu1e EJ 

Fieurc 5. 28 



24. In tbe Creare Supporr dialog box that opens, select the Fixed tab 
and then dick on the Creare button as sbown below. This creates a 
FIXED type of support wbere all 6 degrees of freedom are 
restrained. 

Flpre5.29 

~5. To auign the support, lint select nodes l. 4 and S. To select these 
nodes, go to Stlect 1 By Lisr 1 Nodu menu option. In the Selecr 
Nodes dialog bo•. type the node numbers in the E11rer lisr bo•. 

S.l3 
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26. Then, make sure that the Suppon 2 (Fixed) parameter is selected in 
the Supporrs dialog box. 

Figure 5. 30 

27. Notice that thc Auignmf!nt Method becomes automatically set to 
Assign ro Sl!lectl!d Nodos. Cliclr. on the Assign button in thc 
Supporrs dialog box. (sec figure below) 

~~AII ,;~,0- ... -¡.~~~~~~~~::s 
-·· 
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Fi¡ure 5. 31 



28. As we click on lhe Assign button. lhe following message box 
appears (sbown below) asking us lo rc-confirm lhal wc do indecd 
wanl lo assign Ibis support lo lbc sclccled nodes in 1he model. Lel 
us click on OK. 

Fi¡ure S. 32 

Afler lhe supports are assigned. lhe struclure will look as follows: 

Fi¡:ure S. 33 
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29. Load assignmcnts are done from thc General/ Load Pagc as shown 
bclow. 

..I 
.ii. -~ "gC 'o o 
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FÍJlurc 5. :14 



For load case 1, we wisb to apply a ~ inch displacement 
downwards in tbe global Y direction al tbe suppon at node 4: 

The commands we wish to generate are: 

LOADING 1 SINKING SUPPORT 
SUPPORT DISPLACEMENT LOAD 
4 FY -0.50 

In the Ser Acrive Primary Load Case dialog box that comes up, 
enter SINKJNG SUPPORT as the title for Load Cose 1 and click on 
OK. (see figure below) 

Flpro 5. 35 

5-17 



5-18 

30. The Loads dialog box will now appear in the Data Area on the right 
band side ofthe screen. Support Displacement loads are asslgned 
through !he dialog boxes available under the N oda/ type of loads. 
Hence, click on the Noda/ button.{see figure below) 

Fi¡:uro S. 36 



31. In the Node Loads dialog box, select tbe Supporr Displacemenr 
tab. Enter -0.50 as the Displacemenr value, set the Direcrion·to Fy 
and click on the Add button. 

F~CUrc S. 37 

3~. This load is to be applied on node 4 of the model. We shall use a 
method of assignment called Usr Cursor ro Asstgn. To. do so. first 
select thc load from the Loads dtalog box ( it will beco me 
highligbtedl. 

Fl¡urc S. 31 
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Make sure thattbe Nades Cursor~ is selected so that we can 
selecl lhe nodes. 

Click on lhe Use Cursor To Assign radio button. Then, click. on lhe 
Assign button. The button will appear depressed and the label will 
cbange lo Assigning. Using lbe cursor, click. on node 4 lo which lhe 
load is to be assigned. Click on tbe Assign button again 10 finish. 
(see figure below) 



33. The nexl slep islo assign lbe eommands lo perform lhe analysis 
and report lbe analysis results. We wish lo generale lhe following 
commands: 

PERFORM ANALYSIS 
PRINT ANAL YSIS RESUL TS 

Todo Ibis. fin1 go lo Analysis!Prinr Page from lhe lefl side of lhe 
sereen. Then, cliek on lhe Analysis sub-page from lhe second row 
of pages as shown below. 

Ficure 5. 40 
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34. Click on the Define Commands bunon in the Data Arca on the right 
band si de of tbe screen. -

Fl¡ure S. 41 

35. In the Anaf.vsis/Print Commands dialog box that appears. select the 
No Prtnt option. Then. click on lhe Add bunon followed by lhe 
C/ou bunon. 

Fteare S. 42 



36. The dialog box for specifying the "PRINT ANAL YSIS RESUL TS" 
command is nestled in the Post-Print sub-page of the AnalyÚs 
Page. 

Fi¡ure 5. 43 

S-33 

' ' 



S-34 

37. Click on the Define Commands bunon in tbe Data Ares on the right 
hand si de of the screen. 

§t!;~r,·==~i. 
;.! . • .•..• 
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Fi¡ure 5. 44 

38. In the Analysis/Print Cummands dialog box that appears. select the 
Analysis Resulrs tab. Then. click on the Add button followed by the 
Clase button . 
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Fl&ure 5. 45 

This concludes the .. signing of all the data to thc structure. From 
the Filr menu. selecl Sav~. and provide a file name. if you haven't 
already done so. 
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-
STAAD.Pro 2002- Getting Started -· 

Tutorial 

A portal frame type steel structure is sitting on concrete footings. 
Tbe soil is to be considcred asan elastic foundation. The value of 
soil subgrade rcaction is k.nown from wbicb spring constants &!e 
calculated by multiplying the subgrade reaction by tbe tributary 
arca of cacb modelcd spring. 

10' 

10' 

r,....._ 
8Ft. 

~--------~q--------~ 

Flcure A 
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7 14 

• 10'~-

6 13 

S 10'~-

1------20'~1~----~ 

Figure B 

Column> 5, b, 11 and 12- WIOXJJ from AISC Tablc 

Beams 13 and 14'- WI2X26 from AISC Tablc 

All mcmbcr (column~ and bcamsl numbcrs are cncirclcd whilc 
nodc numbcrs are not. 



"----A'-0" -----.J 

Fl&ure C 

Macalfled vlrw of tbe columa-footia& juaction 
This layout reprcsents bcams 1·4 and 7·10 in thc main model. 

NOTE: 

1) All dimcnsions. are in fcct. 

2) Soil Subgrade Reaclion. 2SO kips/1\ 3• 

Spnng C'OOSliD( calcy!apog 

Spring of JOonu l. S. 8 & 11 • 8 • l • 250 • 2000 kips/1\ 

Sprong of joont> 1. 3. 4, Q, lO & 11 • 8 • 2 • 250 • 4000 kips/ft 

3-3 



There are two metbods of creating tbe structure data: 

a) using the graphical model generation modc. or graphical 
user interface (GUI) as it is usually refened to. 

b) usmg the command file. 

Both metbods are explained in this chapter al so. The graphica~ 
method is explamed first from section 1 onwards. Section -
describes how to view the file using the STAAD.Pro Editor. 



Steps: 

l. lf yo u ha ve airead y started tbe ST AAD.Pro 2002 program, you_can 
sk.ip tbis step. Select tbc STA.A.D.Pro icon from tbc STAAD.Pro 
2002 program group. 

t; srw;.r,¡_.,... 11,._, • 
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(~-<~:----::.:::~_,~ -"•. ·~-~ 

~~:·;-:-:~:~:~~:;~--:_ _ _::~-~~ 
:t-'o:.{ P.u ~ 

FJcunl. 1 

The ST AAD.Pro Graphical Environment will be involr.ed. 
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Tbe File New dialog box will prompt you to enter certain infonnatíon 
about tbe model. Tbe explanations for eacb oftbese input items are as 
follows: 

Flcu•• J. 2 

1 11 . 11 
Tbc cx.planations for 
eacb of thc structUR 

lypcs. are sho""n in thc 
Structurc T ype spacc beto .. thc Y es 

ched.bo-.cs. ln our 
uamplc, v.e ltooill 
cboose "Space· 

Thc namc of your 

File Namc ST AAD file This " Y es ,.hat the file will be 
s.avcd as. We will 

1 



cboosc MM y Fin.t 
Modcl" 

The di=tory (patb) in 
which tbis file will be 

Location saved. You can use tbe Y es a button to browsc 
for a di=torv. 

A brief comment about 
your model in whicb to 

Title 
identify your structure No 

ata future time. We 
will use MPortal Frame 
with Sink.in~ Sunoons· 

Select tbe units of 
lengtb you wisb to use 

m tbe model. By 

Lengtb Units 
default, tbe units are 

Y es 
tbosc lbat we cbosc 
wben inslalling tbe 

prog13111. Wc wiU keep 
tbe defiluh ~001-

Select tbe units of 
force you wiah to use 

in tbe model. By 
" defilult. tbe units are 

ForceUni" !hose lbat we chose Y es 
wben inslalling tbe 

program. We wiU keep 
tbe dcfilult -

'"KiloPound" fláns\ 
lf cbedl.ed. litis dialog 
box will always popup 
when ST AAD.Pro is 

D1splay this D11log 11 staned. lf 11 is 
III>Checked. you will No Startup 
have to go to File 1 
Ne,. or File 1 Open 

from the top meou bar 
lO ICCCSS 1 file. 

ln thc File Ne" bo1 1n Flgurc 3.:!. thcrc is anothcr tab labeled .. Reccnt 
File~ ... Whcn yo u come back 1nto ST AAD.Pro 2002. yo u can select thu 
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tab and cboose from a list that includes the last 20 files opened. In the 
Recent Files tab-page, there is also another buttoo labeled ~Other" which 

will allow you to open another ST AAD file from anywhere on your 
computer. 

*" ~ Coafigurc U alto 
The units in which we wish to creale this ex.ample modelare thc English 
units (feet, k.ip, etc.). The default unit system setting is whatcver we 
e hose during tbe installation of the program. Tbus, tbe File New box in 
Figure 3.2 will always start wllh tbe default English units. lf you had 
chosen Metric at tbe time of installation and want lo change it to 
Enghsh. go lo the file 1 Configure menu option. click. on the Base Unit 
tab (se e Figure 3.3) and choose the appropriate unit system. Then. clici< 
on the Acctpt button. 

Fleuro3.3 

Once your anput mate hes that of Figure 3.1. elido. on thc .. Nex.t" button to 
~oto thc ncx.t pagc. 

In thc ncx.t pagc of input, thc program "'ill prompt you on how or whcre 
)OU ,.ould likc to start Uimg thc program (scc Figure 3.4) 



. FiproJ.4 

A description of ea eh of the choices is displayed bclow thc picture. Wc 
will sc\ect .. Edit Job lnfo" so wc can input sorne information about thc 
projcct 1ncluding the chcnt. cnginccrs working on thc projcct, cte. Clicl 
"Fini¡b" to cntcr thc ST AAD.Pro2002 cnvironmcnt in thc Job lnfo page 

<••• Figure 3.5). 
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:r,oliC!i~~· -
work from top to 
bono m 

~""'VI~ - you cato create 
multiplr vicws for dlffereat 
parts of your model aad 
vicw tbrm simultaacously 

ReladODal_cbta ¡rld­
spRadsbeeu, uslp dlalop 
aod data sbeets for cacb pace 
lD tbe Pace CoatroL A qulck 
way to apelare your ltTUcture 
ao,_,npbkaUy 

,. 

Fl1urr J.~ 



Toplcs: Addlng lnformation to your Job, finding out tbc status 
or your model 

l. Once yo u bavc ente red thc ST AAD.Pro grapbical cnvironmcnt. yo u 
can begin inputting information about your model in tbe Job lnfo 
page. Tbe Job lnfo information is optional and is uscd in the hcader 
whcn printing your final rcporu. Tbc information can be updatcd at 
any time by simply click.ing oa tbc Sctup button from thc Pagc 
Control tab (vcnical buttons on the lcft·band sidc of thc screcn). 

Flcurc 3.6 

Tbe'Job l.túo page (figure 3.7) pn>vida uscful infonnation about thc 
llrUCture includur¡ what it wu aeated, thc size of the model and whal 

panme<m 11te misling &om thc modd (the laaer two can be fo¡; 

chcL1Dg on thc ~,:::.¡ bunon from the Job lnfo page or thc • icon 

&om thc IOOibar> on thc top) Tbe lnfo dialog bo• is shown in Figure 3.8. 

' ·/: 
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tr 1 bo1 ls aot cbrc:krd, tbatsprc:lftc 
commnd bas aot bna addcd to your 
-•L 

Fl¡uN3.8 



Topics: U sin¡ tbe coa&tructloa ¡rld liaes to add nodos and 
beams, roamlag¡rld labeb 

l. From thc page controltab oa thc lcft-haad sidc (vertical buttons), 
select Geometry 1 Beam to begin adding beams to your model (by 
dcfault. tbls will also add nades). You may also noucc that 
facilities for adding in Plates and Solids atso cxist. The followíng 
stcps can casily be applicd to the of thcsc other entitics as 
well. 

Fl¡ure 3.9 

2. In the Snap Node!Beanr dialog bo• that appears in the Data Grid 
area (on the right 1ide of the &creen), choose X-Y as the Planc 
Membcri l to 4 are locatcd in thc rangc of X • O to 8 and Y • O to 
O. Thc construcuon lanes.. s.paccd lft apart, nnd numbcring lO along 
thc X drrcction 10 to thc lcft of thc origtn. and 1 O to thc right of thc 
ong1n1. and 10 along the Y d1rccuon (O bclow thc origin, 10 abovc 

thc ougint airead~ allo"" us to dra"" a structure which spans lOft 
cach 1n X and Y. So. thcrc as no nccd to changc thc numbcr of 
construcuon llncs honzonta 11) or vertically. But, sine e mcmbcrs 
to 4 are each 2ft long. 11 wi11 be convenaent to draw thcm if thc gnd 
!me"' alon~ X are sct to 2ft apar: (lt as intcresting to note that. by 

dosn¡; "",· 11 con\tructton hnc!o - tnc vertical line passing through 
thc un~1n count~ a~ onc lsnc- at 2ft spacing bctwcen adjaccnt lancs 
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allow for a 20ft span a long X.) Hence, set tbe Spacing of grid ltnes 
along Xto 2ft. (see Figure 3.10) 

Cbange tbe aumber 
of gridlines to tbe ldt 
aod ri¡:ht of the 
oriein. To add in 
coordinares wtth 
nra:atlvr values 
(auumlng orlgln llat 
0.0.0), lncrease tbe 
number of eridlines 
to the ldt. 

Cllck off Cnot depr .. udlto 
tu m off auto11111tic mappin& 
and eraria& of 

Flpn J. 10 

Skew tbe angle of 
tbe consrruction 
erid plane about 
an as.is 

Cbange the origin 
ofthe grid Une 

Add in roamin& 
gridlines "' tbe 
gridlines have 
the coordinares 
labeled on the 
grid. 

... 
.. .. 
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3. Using your lcft mouse button, click. atthe origio (0, O) (mark.ed by 
a circle) to creatc the first nodc. Then. click on the following 
pomts to crea te nades 2·5 (see schematic of original structure in 
Figure A). 

(2, 0), (4, 0), (6, O) and (8, 0). 

We will notice tbat bcams are automatically creatcd between 
succcssive nades. Also. noticc tbat the status bar (Figure 3.11) 
located at thc bottom right-hand comer of thc window continuously 
updates the X. Y. and Z coordinates of the current cursor posiuon 
wben tbe mouse is moved over the drawing arca. You can also tum 
on the roamiog grid labels (Figure 3.1 O) to se e tbe coordina tes on 
the gridlioes. 

Fleur• 3.11 

* ::~ Tb• ~Hot~ Nod• 

The nodc highlightcd in red is the -hol"" nade. The nex.t clicK on the 
¡;rid .. ·ill automallcally crcatc a beam from the ""hot" node to the 

nc .. t clicl. Each chck. "'ill creatc a node at that point. To rcsct the 
.. hot'' nade. 1o1mpl:- hold your ''Ctrl- llc:-· down ande: he: k on anothcr 
po1nt. Aflcr thc nodcs and bcam~ havc bccn crcatcd. thc structurc 
\lrill loo-. as s.ho\lrn bclo"" 
Thc con~trucuon ,;ndlmc:~- a long wlth thc Snap/Grid Nodc Bcam 

daalog bo, can be turncd on1off at anyumc through thc ~_. 1con 
from thc 1oolbu or from G~om~try· Snap Grid!Nadt" 1 B~anr. 
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4. To tcmporarily switch off tbe drawing mode. click on tbc Snap 
Nade ¡ Beam buuon once agaio to dcactivatc the snap option. 

Witb ·snap Nodc/Bcam- bunon in its dormant statc. wc wilt be 
prcvcntcd from crcaung a mcmbcr 10 thc draw1ng arca rcsuhing 
from accidcntat click.l of thc mousc. 

5. Lct us u ... c thc file by go1ng to thc F1le 1 Sove mcnu option. 

)..17 
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Topics: Turnio& oa la beis, cbaa&ID& tbelr loo k and modlfyia& 
display ualll 

l. Nades and bcam la beis are a way of idcntifying thc cntitics we 
ha ve drawn on the scrcen. In arder to display the node and beam 
numbers, right click. anywhcrc wlthin thc structure. In the d1a\og 
box that opcns. choose Label.t (as shown in the figure below). 
Altcmativcty, one may access this option by selecting the View 
menu from the top menu bar followcd by Structure Diagram.f. 
Select the Label.< tab of the diaiog box that opens. Most of the 
widcly·uscd functions can be acccsscd by right..clicking your 
mouse in thc main vicw. 

Fí¡ure 3.14 



2. In the Diagram.• dialog box that appears, tum the Node Number.< 

and Beam Numbers on and tben click. on OK. (see figure below) 

Flcuro 3.15 

3-19 

.1 

9 .. .... 
.. 

' ' 



3-lO 

The following figure dcrnonstrates tbe node and beam numbers 
disp layed on the structure. 

... . . 

' . "' .... -.. 
.-· . -~-

. -. 
~ -... --,. : 

' .. -. ~- . 
.. -

Fi¡uro 3.16 

. .. . . . -. . 

. .. ~ . . . 

. .. .­..- . 

-·. '.- . 

By default. all beam. nodc. platc and sol id la beis are colorcd in 
black. To cbangc tbe colors and tbe positions of these labcls. go to 
View 1 Option., from thc main mcnu and click on the appropriatc 
tab (Nodc Labels for nodcs. etc.) 



Change cross-, 
sectional and 
material 
property unlts 

Cbange tbe 
output uniu 
for torces., 
momEats aad 
loading 

Flpre 3.17 

In this cumple, wc can offset thc nodc labels by 7 pixels to thc 
right and 2 pu.els up. CliciL on the .. Font .. button to changc thc 
color to RI'V). Hit -oK- to havc thc settings takc cffcct. 

Turnia e On/Off Somr Labrls 

3-11 

Cbange tbe 
display uolts for 
len¡¡tb, 
displacrmentl, 
etc. 

To tum ontoff thc la beis for sorne nades or bcams. you must first 
crea te a group b)'· sclccling thc cntitacs you want in thc group, 

crcaung a nc.,. group (Too/.~ . Cr~ale NeM' Group) and thcn going to 
Select . By Group to turn thc group on or off. 
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. ' Structural Tool Tip• 

Yo u can quick.ly find out critical information about a panicular 
cntity (nodc, bcam, platc, etc.) by sclccting tbc sclcction cursor for 
tbat entity (picase refcr to tbc "Task Refercncc• scction at the ~d of 
this chaptcr to lcarn about sclccting cntitics) and thcn simply 
bovcring your mousc o ver the cntity you want more infonnation 
about. You can custom.ize wbat you want to scc in thc tool tip by 

going to View 1 S~ructurol Too/ Tip Options. 



Topics: 

l. To crcatc mcmbcr S. reactiva te thc drawing modc by clicking op 
thc Snap Node!Beam button again. 

Flcure J. 18 
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2. Tbcn, clicl< at node 3. Click again atthe point (4, 10). We will see 
that member 5 has beco created as shown in Figure 3.19. In this 
example, the roaming grid labels were turned on from Snap 
Node/Beam dialog box so the point (4. 10) can he readily 
identified. 

-... -: .. .... . . -

--· 
:. ~ .. -
... . . . 

~-

.; ... ·: . --- . .. -.. -. . . ... . . .. . : 
. . . 

. ~ -... -
...... . .. 

Flcw-• 3.19 

. .. 
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3. At tbis point. let.us clO&e the Snap Node!Beam dialog box by 
clicking on tbe MCioseM bunon. 

4. Let us also save tbe model we bave created so fat by goiDg to tbe File 1 

Save mcnu option. 
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Topics: Selecting members, copylpaste 

l. To creatc member 6. we shall utilizc the Copy-Pa.tte facility 
available eithcr under the Edit menu~ right-cllcking your mouse 
button (Figure J .20) or using the shortcut keys "Ctrl + e- and "Ctrl 
+ v··. To apply this method, first select member S. (Picase rcfer to 
thc 'TasK Refcrence' section at the end of this chapter to leam 
about selecting membcrs.) Click the right mousc button and choose 

Cop_v from the pop-up menu (or press "Ctrl + C""). Once agatn, 
click the nght mouse button and sclect Pa.tte Beam.'i (or press "Ctrl 
+ v-) as shown below. 1t is important to note that ST AAD. Pro 
follows thc Microsoft convention for all of its standard shortcuts 
(CTRL+C, +V, +X, +Z. +Y and +A) 



~ Qulcl< Metbod• to Select Objecu 

1 11 11 
Selcction icons Simply click on an 

cllrornodcs. 
cntity ( dcscribcd by -
thc sclection cursor) 

[iTI for bcams, 
and click. again to Whcn you want to 

~~ for platcs, 811 dcsclccl Hold tbc pick. a fcw cntitics at 

"Ctrl" kcy down to a time 

for solids and ~~ pcrform multiplc 
sclections. 

for all 2eomctrvl 

Hold your lcft· 
mouse button down 

Rubbcr band 
and drag your mousc Whcn you want to 

window 
to crcatc a window. sclcct a lot of 
Everytbing witbin cntitics at onc time. 
tbat window will be 
sclccted. 

Ctrl • A Sclccts cvcrything Whcn yo u want to 
on thc scrccn selcct cvcrvthinc.. 

Selcct a row from Sclects the cntity Whcn you want to 
the grid table corrcsponding to find an cntity 

that ro .... - without hav1ng to 

tum on labels. 

You can also go to thc Sclcct mc:nu to find othcr ways of sclccting 
objccts. 

S1ncc thc t""o cnds of membcr 6 are lOft abo ve thc corrcsponding 
nades of beam S, provide O. 1 O. and O for X. Y and Z rcspectivcly 
and click on thc OK button. hee figure bclow). You could also use 
the .. Referente Poinl .. buuon lo graphically sclecl thc new posilion 
lo paste lo. 

3-17 

1 



3-18 

Fi¡ure 3.21 

The duections for X, Y and Z are rcspect to tbe global axts systcm. 
The global axis system is displayed tn the lower-left hand comer of 
your main vtcw. As wc click. on tbc OK button, thc following 
messagc box comes up. Thls is only a remmdcr tbat wc nccd to 
subscqucntly assign thc rcquircd propcnics to thesc cotiucs 
somcwhcrc down thc linc. Click. on the OK button to continuc:. 

'tTAAll.Prolca ~ '• ·."":' :."ik:i~ 

Figure J.ll 

Thc following figure shows thc structurc with thc ncwly crcatcd 
mcmbcr 6. 



Figuro 3.23 

3. Lct us once again u ve the modcl by going to thc File j S ave menu 
option. 

UDllmlltd UDdo IDd Rrdo ud Dtltllne 

You can UndoiRcdo any action by s.imply cllck.Ing .. Ctrl + z- to undo or 
'""Ctrl ... Y .. to rcdo. Eacb acuon nem that can be undonc or redonc is 
hstcd 1n thc maan toolbar. 

3-19 
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You can also delcte an cntily by either selecting it with thc propcr 
sclcction cursor or by highhghting thc row that corrcsponds to thc 
entity (on a data grid table) or bitting the "Delete'' l<ey on your 
keyboard. 

Toplcs: Mlrror, Dlmcaoioaiae 

1. Loolmg at Figure A. it ts apparcnt that thc modcl 1s symmc\ric 
about a "enical hnc pantng throug:h thc points ( 14, O. 0). Ulllizing 
thc Mtrr-or faciht~ h'&ilablc undcr thc G~omctr_\' mcnu. wc can 
muror thc flrst b mcmbcu to crcatc mcmbcrs 1 to 12. 

Sclcct thc fl cauting mcmbcrs b) rubbcr-banding a window around 
thcm usin~ thc mou~c. (Picase rcfcr to_thc "Task. Rcfcrcncc · scction 
at thc cnd of thts charucr to lcam more about sclccting mcmbcrs.) 
Thcn. ~o 10 G("omC"try Mtrro,. mcnu option as shown be lo"'. 



:!. In thc Mirror dialog box that comes up. spccify thc M~rror Planc 
as r-z. thc Dutonct to Or~gin as 14ft and the Genera te Mode as 
Copy. Then. chck on the OK buuon. 

Fiprt 3.16 
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The following figure shows the structure after the mirroring has 
been done. 

Fi~ur< 3.27 Fi~ure 3.28 

r -
1 

f 
1 

L 
¡ 
1 

~ 

3. Let us savc our structurc again by using thc File : Sa,•e menu 
option. 

:t: 
@ Vcrlfyln& Dlsuncu 

You can fu~d-~ut thc d1stanccs bctwccn any two poants by using thc 

dimcnsion ~tf icon from thc toolbars. Simply clid. on thc starung point 
and thcn the endang point anda d_i_~nsion line will be drawn bctwecn thc 

two points. Thc Dimcnsion icon ~ will labcl al\ or sorne of thc membcr 
tcngths in thc modct. You can also doublc..click. on a mcmber to find 
miormauon about its gcomctry as wcll. 



Topics: Addiag Beams la 3D, Vlewlag, Rota tia& 

l. To complete thc structure, we need to add beams between joints (6 
and 13) and (7 and 14). Todo that, either select the Add Beam.,-

icon I!J from tbe lef\ side of the screen or, select tbe Add Beam 
option under the G~ometry mcnu from tbe top mcnu bar. 

Flcure 3.19 

Notice thal as wc Klcct the Add Brom option. the cursor changes 
as shown be lo"". 

J-JJ 



2. Click on tbc two nodcs (6 and 13) in succcssion and noticc that a 
new bcam (no. 13) has beco crcatcd. Once you click on nodc 6, a 
line wil\ follow your cursor until you click. on node 13. Repeat this 
procedurc by click.ing betwccn nades 7 and 14 to crea te mcmbcr 
14. Once tbcsc are crcated, swttch offtbe Add Beam option by 

click.ing on tbe Add Beams icon ~once again. .. 

Tbe structure will now look. as shown bclow. (Picase refer to the 
'Task Refercnce' section at tbc cod of tbis chapter to leam more 
about v1cwing the structurc from diffcrcnt angles.) 

}sometrjc V!CW m Sjde Vjcw from +X~~ 

3 Sclcct be a m~ 1-~ and 7-lO by rotating th.;_~tructure to its sidc 

pos.tllon cF.gurc 3.31) You can U!oe thc: -~ icon in thc toolbar to 

accomph!.h th1s. U ~oc thc rubbcr band ~indow to selcct the bonom 

bcam~ b) JUSt crcat1nG a bo.1. around thc bouom nodc (Figure 3.32). 



1 

~---··········· -r 
Flaur• JJ2 

4. 
l'~ 

Go thc isometnc view ~ to vcrify that all the bottom bcams ha ve 
bccn se\ectcd. 

flauro JJJ 

5. Raght·chck your mou~c bu non and sclcct thc Ncw V1cw option to 

crcatc a '"''ndov. wtth just thosc bcams 1n it. 

3-35 
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Fleure3.33 

6. From thc dialog boJL that pops up. 5elcct .. Crcatc a ncw window for 
the viev.- to makc a ncw window separa te from tbe main vicw but 
visible at tbc umc time. 

1. Go to View 1 Vicw Managcmcnt 1 Savc Vicw and supply thc namc 
of thc vicw as .. Fooung~ .. 
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Figure 3.35 

8. This view has tbe same functionality as the original main vicw.' 
You can tum on the Snap/Node grid, add beams. tum on labels. 
etc. 1t allows you the flexibility to work on a smaller pan ofthe 
modeL 

9. Close the new view (by clicking on tbe !!1 button on the view). 
1 O. Let us save our model again by going to the File 1 S ove menu 

option. 

The reason for creaung a new view for this exampte is so that we can 
look at the post~processing results for just the nodesJmembers in this 
view. lt is a great way to isolate a pan of the structure and see how it 
be ha ves. 

* 5 Lookl•c 11 tbe model ID dlfferut vlews 

The easiest way to ro tate your model is to use the Up/Down and 
Left/Right arro"' keys on your keyboard. This will sp1n the 
structure around vcry quickly. 

' " 
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Toplcs: Propertlu, Materlals, 3D Readerlar¡, AuiKDlnK 
Props/Materlals 

l. The next step is to define properties and constants for the members. 
The commands we wash to generate are: 

1 4 7 10 PRIS YO 1.0 ZD 8.0 
2 3 8 9 PRIS VD 2.0 ZD B.O 
S 6 11 12 TABLE ST W10X33 
13 14 TA ST W12X26 

CONSTANTS 
E 29000. MEMB S 611 TO 14 
E 31SO. MEMB 1 TO 4 7 TO 10 
DEN 0.283E-3 MEMB 56 11 TO 14 
DEN 8.68E-S MEMB 1 TO 4 7 TO 10 
POISSON 0.3 MEMB S 6 11 TO 14 
POISSON 0.17 MEMB 1 TO 4 7 TO 10 

Thcsc are thc tC:\tual commands thal get savcd in your STAAD 

input file. Wc \\ÍII crcatc thcsc commands graphically. In thc case 

of constanu. thc valucs hstcd abowc for E. Poasson. Densit)". cte. 
atso happcn to be thc dcfauh valucs. buih into thc program for steel 
and concrete. Sccuon 5.6 . .2 o( thc STAAD Tcchnical Refcrcncc 
Manual rc1nforccs th1s fact. Thc advantagc of this as that wc can 

use thc propcrty d1alo¡; box.cs for auagnmg propcrties as wcll as 
constants samullancousl). mucad of auagning thcm in separa te 

opcrauon~o. Oncr you lrara bo• ro use rbe Anie:n dialog bos.. 
ani&nine loads. membtr sprclficalions. supporu. ere. are done 
in a similar maanrr. 



2. Todo tbis, select Generall Property Page from tbc pagc control 
buttons on the left sidc of the screen. 

Flcun 3.36 

Al~cmativcly, you can click. on the ~ icon from thc toolbar to 
opcn tb.c u me pagc. Thc shoncut icons allow you to opcn up 

muhiplc assag:n boa.u (propertic•. suppons. loads. etc.) at thc samc 
time. Thc pag:c controlaction (fagurc 3.36) changcs thc layout of 
your Interface by opcnang thc accompanying sprcadshcets (data 
grids) for that pagc and automaücally tum• on labcls associatcd 
Vr~tth that PliC-

3-39 

.. 



3-40 

3. Tbe rectangular cross sections, cbaractcrizcd by tbe YO and ZD 
options. for members 1 to 4 and 7 to 10 are creatcd from thc dialog 
boxes available under the Define button in tbe Properrie.r dialog 
box as shown bclow. This is whcre you would go when you need to 
create non-standard shapcs (rcctanglcs, circlcs, trapczolds, general. 
etc.) 

4. In thc Pn.HtJOIIC Prop~rn· dlalog box. thnt comes up, 'clcct thc 
Rrctang/, tab. ~otice that thc ficld callcd Motr,al is prcscntly on 
thc rhr('krd modc. lf wc kecp it that way. thc matenal propcnies 
o( concrete fE. Po11son. Dens•ty, Alpha, etc.) will be assi~ncd 
atan¡; with thc cros,-sccuon namc. Tbc material propcn) valuci 

auigncd witl be thc pro~;nm dcfaulls. Sincc wc wish to go with thc 

dcfauh~ for concrete. we willlcavc tha1 bo .. as it is. namcly. 
shcckcd Enter 1 n for YD and &.n for ZD. Final!), clock on the Add 
button u shown be lo~ 



5. To crea te tbc rectangular scction that will evcntuatly be assigncd to 
memben 2.3. 8 and 9, repeatthe Step 4 and enter 2.0 for YD and 
8.0 for ZD. Close the dialog box by clicking on the "Ciose" button. 

Befare you can actuatly assign propenics to membcrs. you must creatc 
them first. Thas is what stcps 4 and 5 are accomplish1ng. 

laputtiac values la ••Y aalt syttem 

A quid. way to add in values in any unll system in atmost any dialog bo1 
IS to hit thc .. F2 .. button on your ILeyboard whcn your mousc is positioned 
in the edit bo• (i.e. YO or ZD boxes for Figure 3.38). 
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+ Prsu ENTER t '!01' "'"dono ..;¡h edlin; 
• """'' ESC 11:> e;....,.¡ 
• Pren CIII+O ovailable Uri• 

Fi¡urt 3.39 

You can e ven type in fractions (5 -;. .. ) and use fcet and inch symbols. 
Prcss "Ctrl + Q .. to scc a list of unit options. 

6. Thc ncxt propcrty typc wc wisb to crea te is thc W shape from thc 
AISC table. Tbis is available under tbe Databa.•e button in the 
Proprrtie., dialog box as shown below. 

Figuro 3.40 



7. In the Select Country dialog box tbat appears. cboose the country 
name whose stecl table you want to use. in our case. American. 

Tben, click on OK. 

8. In tbc Amuican Stul Table dialog box, sclcct thc W Shapr tab. 
Once again, noticc that tbe Mat~rial box is 'hríkrd. Lct us kccp it 
that way beca use it will cnablc us to subscqucntly assign thc 
material constant.s E. Dcnsity. Poisson, etc. a long with thc cross· 
scction since we want to assign thc dcfauh valucs as cxplaincd in 
stcp 4. 

Choosc W/OXJJ as thc bcam sizc, STas the scction type ande tick 
on the Add button u shown in thc figure below. Dctailcd 
u.planation ofthc tcnns such as ST. T. CM, TC. BC, cte. is 
availabtc in Scction S of thc STAAD Tcchnical Rcfcrcncc Manual. 



Figure 3.41 

9. Repeat this procedurc and select WJ 2XJ6 as the bcam sizc. This is 
the sccuon wc 1otcnd to assign to mcmbers 13 and 14. Che~ on the 
... Clase- button to clase thc propcrty sclcction dialog box. 

At th1s point. the Proptrtkt dialog box willlook as shown below: 



Fl¡un 3.43 

1 O. The nex.t step is to u.sociate or apply these crcated properties to 
thc appropriatc members.. Todo tbat. using thc mousc. sclect the 
firsl propcrty typc in thc Prop~rt;e.t dialog box.. 

- P10pt:du:s - Wholo Shuclure EJ 

Flpro 3.44 
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ll. Opcn tbc vicw wc crcatcd prcviously containing the bottom footing 
mcmbcrs by going to View 1 Op~n View and selcct thc view callcd 
~Footings .... Mak.c surc the option MCreatc a ncw window for thc 
v1cw" is sclcctcd. Click on ... OK" to opcn this vicw. 

Thcn, sclcct membcn 1, 4. 7 and 1 O u sin¡; clthcr thc Beanu Cur.wr 

~ or. by going to Selrct 1 By Li.u 1 Beon1.t mcnu optlon and 
'pcdfytng thc bcam numbcn in thc Enter Lut boJI.. (Picase rcfcr to 
lhc 'Task. Rcfcrcncc' sccuon 111he end of lhis chap1er 10 lcam 
more aboul sclccung membcn or Scction S of this tutorial.) 



Flcur• 3.46 

Not¡cc tbat as we sclcct the membcn, the As.tignm~nt M~llrod 

automaucally lCts to A.uign to Srlrctrd Broms. Click on the As.tign 
bunon. 

~7 



After the property has been assigned, the model will look as shown 
below. 

Fleure 3.48 

Clic:k anywhere in thc drawing arca to un·highlight thc members. 
You can display the property names on the section itselfby right· 
click.ing your mou"" button. choose La beis and click on the 
Scctions optlon undcr Propcnics. Picase note that tum1ng on labcls 
on onc vicw docs not automaticlll)· tum them on for other vicws. 
Yo u must handlc ca eh vicw leparatcly. 



Fi&ure 3.49 

12. To demonstrate anotbcr way of assigning properties. choose ... Use 
Cursor to Assign- from the Assign propertics dialog box. Sch:ct thc 
property "Recl 24.00 • 96.00" and click on 1he • Assign" button. 

Your cursor will cbange lo look like lbis: •¡ . Click on members 
2.3.8 and 9 (in lhe view labeled "Foolings") lo assign tbe 
properties. Auign tbe remaining properties to thc membcrs as 
tisted bclow. Yo u can use thc mcthod listed either Stcp ll or Step 
12. 

ST WIOX33 
ST WI2X26 

. M ·a.beri.To 
;'Bt~~~~d· 

5.6.11.12 
13. 14 

Click anywbere in lbc draw•ns area to un-highlighllhe members. 

After alllht propertie• llAve been usigned. lhe model willlook as 
shown be: lo•. 

3~9 
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:RJ 

Flcurc 3.50 

Let us el ose thc Prop~rli~J dialog box as shown bclow. 

~·. -Áaaiw .. ~·· ~~~-~:~ ... ·'~-~ .. _ ~,:~~~~~ 
¡. AllignToSelodod8118111l .. · :-·--

¡ ,r-,.:u• -~:~v-t l;L:·::t~:di~;;j; 
18 ~ .. o - -~- ·~·"·' ~~ 

:: -r~~:r'cii:iiu.ic;·:-:~-~~-.::;:~); 
In, e ,- .,., 

éa9't :1 
.... 



13. Let us again save tbe worlr. we bave done so far. From the File 
menu. select Save. to savc the file. You can clase tbe ""Footings .. 
view as wcll. 

14. Turn on tbe 30 section view of the mode1 by right cliclr.ing your 
mouse button and selecting .. Sttucture Diagrams .. 

Fl¡ure J.SI 

Che k on thc option .. Full Section, ... undcr 30 sections to draw the 
3D iccuon~o. You can al~oo change thc color of thc scctions by 
clid.ing en thc ""Scction Outlinc- color button under thc Colors 
secuon. Chd. on -oK-. 
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The resulting diagram is shown in Figure 3.53 bclow. 



Fl¡uro 3.53 

Somr aolrs o a proprrUts 

l. You can changc a propeny in the anign dialog box by simply 
double.click.ing on 11 and upclaliag the values. You can also 
dclete it by clic .. ing on thc .. Delctc- button on your keyboard. 

2. You can sce whal propcniu have bccn ass1gncd to what 
mcmbcn by chcc~ong thc "Higblight Auigncd Gcomctry" box 
in thc auign dialog. 

3. A truc 30 rcndcrinp. ~ith ligbting and shading can be vicwcd 

by clic~ong on thc ~b J icon from thc toolbar or ri¡ht-clicking 
your mou.e button. 
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Tapies: Creatlng and assigaiag aprlag aupports 

l. Tbc commands we wish to geoeratc are: 

2 TO 4 9 TO 11 FIXED BUT MZ KFY 4000. 
1 5 8 12 FIXED BUT MZ KFY 2000. 

Thesc are thc textual commands that gct saved in your ST AAD 
input file. We wi\1 crea te thesc commands graphicatly. To access 
thc dialog boxcs for choosing thc appropriatc typc of suppon. wc 
sclcctthe Genuol i Support Pagc from lhc left side of thc scrccn or 

r.-· 

by click.ing on thc ~" icon from thc toolbars. In thc Support.t 

dialog box that subscquently pops up, click on thc Add buuon to 
e reate a support typc lik.c we crcatcd a propcrty in Scction 8. 

"" ·o~ -···-

;_-

• 
~ 
,........ ---: -r~-..;:.~--;--... ;~:-.;t_-_"'; ~ ,~{ r :~ ;.; : lra ~~:ocl ~~~:l-¡.¡s .. ~- .. ,~~e:: 

·. -~--- .. . . · ... ·~ . =· ··"-:2. 
~ ;,..-~.Tc~ll;.i_'\f":';,;¿ " 

: i~-~~~~~:~~~~t~ ~:;. : 
· ·r.....,. T tdlliol". -"· '"•!tl,¡ • 
.IJ -· • . - ' . -~·,f:t .-: 
- . ·- -·· 
l ~rr ·-! ....... ~, 1~;;~-:-... óOit·~--:!f:.l';':\ 
-~ . .. -~-,.~ 
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2. In tbe Creare Support dialog box that opcns, oclcct thc Fued But 
tab. Select MZ under Releau and enter 4000 kip!fr as the spring 
constan! for KFY under Define Spring. (Tbts creates a FIXED typc 
ofsupport for all degrces offrcedom except a) MZ and bl tbe 
translational degree of freedom FY is not fully restrained but 
represcnted by a spring having a spring constant of 4000 kip/ft) 
Click on tbe Creare button. 

3 To create the second spnna that wil1 cventually be assigncd to 
nodes l. S. 8 and 12. rcpcat thc abovc proccdurc but specif) 1000 
krptfr for KFr instead of 4000. 
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4. The next step is to associate tbese created suppons with specific 
joints. Click on the first support specification (Suppon 2) in the 
Supports dialog box. 

S. Tben. select tbe following nodes: 

2. 3, 4, 9. 10,11 

To select these nodes. click on these nodes (holding the "Ctrl- key 
down) on tbe drawing or use the rubbcr band window using the 

Nod~."f Cur."for ~ Altematively, go to s~lect! By List 1 Nodcs 

mcnu option. and in thc Selecr Nodes dialog box. typc thc nodc 
numbers in the Enter /i.ft box. (Picase refcr to the 'Task Rcference' 
section at the cnd of this chaptcr to leam more about selecting 
nodes or Section S of this tutorial.) 

Noticc thlt as wc sclect thc nodcs. thc A.uignment Method 
automatically SCIS to - Auis:n lO s~lect~d Node."f .. _ Click on tht: 

A.,.q·,:n button in the Sp~cificatiofu dialog box. 

Í ¡~ ~;.~_:-·~;;_:1;· j (' .,....,,v., . . :·::._-~~:~:·. 
! r- U• C&aa lOAI:IV"' - :' .. ~ :::-~- . 

: t'"'·A-.lol•UII -~:--j~] ·;· 

- lbo ·!·"'' 



Tbe auigameat bol works aad beba ves tb~l.!_m• woy_•• tbe 
Property Auigameat bol la Seclloa 8. 

6. ln a similar fasbion. assign thc sccond suppon (Suppon 3) to nodcs 
l. 5, 8 and 12. 

Aftcr both thc suppons ha ve bccn assigncd, thc structurc will ~ook 
as sbown below: 

Flcur• 3.58 

7. Lct u• sa ... e our model agaio by going to thc File 1 Save menu 
option. 

Quick mt'tbods ro crapbicall~· chanec supporu 

l_ You can !.Cicct thc .. Support Edit Cursor .. ~· from thc toolbar or 
from 5rlut 'Support Edit Cur.~or from thc main mcnu and doublc­
cllci. on tnc suppon dlrecll) to modify iL 
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2_ You can change o support in the assign dialog box by simply double­
chck.ing on it. This will change all nodes tbat havc becn assigned this 
support. 

3 _ Using the Supported Nades spreadshect, yo u can changc thc support 
type for a node by changmg tbe support rcferencc in thc .. Support"" 
column. 

To cbange tbls 
support from 53 
(Support 3) to no 
support, simply 
eran tbt coateats 
of the cdl. 

Fieure 3.59 



Toplcs: Creatlag oad aulplDg oelfwelgbt loado, aodal loado, 
member loadst vlewing load values; creadag load comblaations 

l. Load B55ignments are done from the Gentrall Load Pagc as shown 

below. You can also acccss tbis page by ciick..ing on the = icon 
from the toolbars. 

Figure 3.60 

For lhis. cxamplc. -.e ""ir.h to gcncrate thc following load data using 
thc graph1cal en-w&ronmcnt. 

LOADlNG 1 Self Weight 
SELF Y ·1.0 
LOADlNG 2 Dead Load 
MEMBER LOAD 
13 14 UNI GY ·3.0 
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LOADING 3 Wlnd Load 
JOINT LOAD .. 

6 7 FX 5.0 
LOAD COMB 4 Comblnation of 1+2+3 
1 1.0 2 1.0 3 1.0 

In the Set Act;ve Primary Load Ca.te dialog box that comes up.. 
enter Self Weigbt as tbe title for Load Case 1 and click on OK. 

2. The Loo eh dialog box will now appear in thc dat.a arca on thc right 
hand stdc ofthc scrccn. To gcncratc and assign thc sclfwcight toad 
typc. click on thc MSr/fwriKht'' button. 



3. In thc s~lfw~ight Load dialog bo•. spccify tbc Direction as Y. and 
enter the Factor as .J .0. Slnce the selfweight of the structure 1s to 
be apptled on thc entirc modcl, e tick. on thc A.o:.tign button. If yo u 
don't want to specify a selfweight for ccrtain membcrs, you can 
auign a dcnsity of zero to those membcrs through Command.o: 1 

Mat~rial Con.uanu 1 Drn.,ity. 

~1 
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4. Create anolhcr Primary Load Case by cliclins on thc ~Ncw 
Primary .. " button in the assign loads diatog box. Provide the titlc 
of this load case (Load Case 2) as .. Dead Load" as shown in Figure 
3.64 bclow. 

5. To crea te thc mcmbcr load. click on thc Menrber button in thc 
Load.< dialog bo.><. . _ ... 

.. ' : . .. ·.,~.<: ·-·-!" ,·."·- .. ,>;a-. 1 -Fi¡¡uro 3.6.~ 



We could either adopt tbe metbod of ercating tbc iiii:mbcr load 
flrst and then applying it to tbe mcmbcrs using tbc "Assign Cursor" 
or selecting the beams first and then using the ... Assign to selected 
beams .. option. We will choosc the fonner. 

6. In the Beam Load., dialog box tbat comes up, select the Umform 
Force tab. Specify GY as the Direction and cnter -3.0 as the F'!rce. 
Then, click on tbc Add buuon. 

Ficure 3.66 

At this point, the Load' dialog box will loo k as shown bclow . 

. ... ~·' . 
Fi~urr 3.67 
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7. Thc next step is to associate the member load witb members 13 and 
14. We shall use a method of assignment called Use Cur.for to 

Assign. 

Notice from the previous figure that the mcmbcr load (UNI GY ·3) 
in the Loads selection box is airead y highligbted. 1 f it is not 
highhghted, click on it lo highlight it. 

Click on the "Use Cursor To Assign" option and click on lhe 

-Assign- button. Your cursor sbould tum into this: t<6 

Figuro 3.68 

8. Click on members 13 and 14 10 assign the member loods 10 1hose 
membcn. Tum on thc load values on the main vicw by right· 
cliclung your mou~c button and choosing "Labcls."'. Check thc 
''Load Valucs .. option unacr thc Loading D1splay Options. 



us 

Your structure (for Load Cas~ 2) willlook like Figure 3.70. 
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9. Crea te anothcr Prtmary Load Ca1c by click.ing on thc .. Ncw 
Prun.íH). ·· bu non an thc au1gn loads daalog bo ... Providc thc ti tic 
of tht~ load case: Cload Case 3) u .. Wind Load- as shown 1n Figure 
3.71 bclo" 



10. Joint load.t are created througb tbe dialog boxes available under 
the Nodo/ type of loads. 

Sine e we know that thcse loads are to be assigncd to nades 6 and 7. 
let us first select those nades prior to crcaung the load itsclf. To 
sclect tbcsc nodes, click on thc nades on the drawing using the 

Nodu CurJor 1§1 Altematively, go to Seltct 1 By Lw 1 No de.< 
mcnu option, and in the Se/ecr Nodes dialog box. typc tbc node 
numbcrs 6 and 7 in thc Enrer lisr box. (Plcase refer to the 'Task 
Referencc' scction at tbe cnd of thi5 chapter lO lcam more about 
selccung nades or Section S ofthis tutorial.) 

ll. Aftcr sclccting tbc nodcs. click on tbe ··Nodal"" buuon. 

3~7 
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11 In thc ,\"udr LoodJ dialog bo .. that comes up, cnter 5.n for Fx. Wc 
c.1n stra1¡;htaway click. on thc A.t.u¡:n buuon to apply these loads on 
thc sclectcd jo&nu.. Rcmcmbcr. you can al so use thc othcr 
as~ignmcnt cho¡ccs llucd 1n f1gurc 3.7::! dcpcnd1ng on thc 
suuallon. 



Fi¡urrl.73 
The dialog box will be automatically closed an.d thc structure for 
Load Case 3 will now look as shown below. 

Fixurc3.74 
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To vicw tbc loads for diffcrcnt load cases. simply choosc thc load 
case from thc drop-down combo-box in thc toolbars. 

13. Thc final load case wc nced to crcatc is a load comb1nation. Cllck 
on thc -combine ...... button from thc load assign box. 

14_ Once thc Dcf1nc Comb1nólt1on~ d11lo~ box pops up, chck on thc 
··~c-.·· bunon lo e reate .a nc~ load comb1nation. 



fl&ur• 3.77 

!S. Providc tbc oamc "Combioatioo of 1+2+3" and click on "OK". 

16. Selcct all tbe load cue• from the left·hand side and click on the 

~ buuon to erute a combination which apphcs a factor of l.O 

to cach case and adds thcm up. Click on "OK". 
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Flpn3.79 

You can view tbe load values for the load combination on the 
structure from tbc drop-down combo-box. in the toolbars. 

17. Click anywhcrc on thc .creen to un-highlightthc mcmbcrs. Lct us 
a \so savc our modcl agaln by going to thc File 1 Savc mcnu option. 

l. 

Qultk motbodo to &rapbltally tbaa&t loado 

You can ulcct thc '""Load Edit Cursor-e from the toolbar or 
s~l~ct 1 Load Edu CurJor úom thc main menu and simply 
doublc-cllck on a load in tbe v1cw window to changc thc valucs 
ofthc load 

::! You can doublc-chd. on thc load definitton from the load 
us.1gn dtalo¡; bo~ 

3. Check thc .. T ogglc Load- bo~ whcn usigning loads to assign 
and un-assagn spccific loads lo nades.. mcmbcn. platcs or 
so lid~. 

4. Use thc sprcadshccu' 



Topics: Addioz aaalysh commands; selecrinE ruults to be 
lncluded In lbe STAAD ourpul file 

l. Thc ncxt step ls to assign the commands to pcrform tbe analysis 
and report tbe analysis results. Wc wish to generate the following 
commands in the graphical environmcnt: 

PERFORM ANALYSIS PRINT STATICS CHECK 
PRINT ANAL YSIS RESULTS 

The "PERFORM ANAL YSIS" command tells ST AAD.Pro todo a 
normallinear-static analysis. The "PRINT STATICS CHECK" 
performs and prints out an equilibrium check. The "PRINT 
ANAL YSIS RESUL TS" prints displacements, reactions and 
membcr forccs in thc output file. Todo tbis, first go to 
Analysis/Print Pagc from thc left sidc of the screcn. Then, click on 
the Analysis sub-pagc from thc sccond row ofpages as shown 
bclo ... 
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Fleur• 3.80 

~ Che~ on the Define CommandJ button 10 the data arca on the right 
hand sidc of thc scrccn. 

3 In thc Anai\·.~H/Prmt (omnrandf daal.f')g box that appears. sclect thc 
Stat1c.t Check prmt opuon. Thcn. e t.~ k. on thc Add button followcd 
b~ thc Clou· bu non Thas will add thc command "PERFORM 
A~ALYSIS PRIST STATICS CHECK·· to the input file. 



Fieure 3.81 

4. The dialog box for •pccifying thc "PRINT ANALYSIS RESULTS'' 
command is located in the Post·Print sub-page of the Analy.ti.'i 
pagc. 
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Ficure 3.83 

5. Clicl on thc D~fine Commond.t button in thc data arca on thc nght 
hand sidc of thc scrccn. 

Flaure 3.84 

ó. In thc Anol\·.u.•IPruu Co"""~nd.~ dialo¡;: boA that appcars. sclcct thc 

Analy.H~ R~.•ulu tab Thcn, che~ on thc AJd button followcd by thc 
Clotc button 



FJeweJ.BS 

Tbis coacludu tbr task of a11lcaia& all tbe data ro tbe 
uructure. Let us So•~ tbe file one final tlme. 
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Topica: ST AAD iaput Ole (.STD file); STAAD Editor: 
maaipulatia¡ tbe modtl usia¡ STAAD script commaads 

l. Let us now tak.e a loo k at tbe data tbat has been written into the file 
tbat wc just saved above. Tbe contcnts of thc file can be viewed 
either by ciiciUog on the STAAD Editor icon or. by going to the 
Edir menu aod choosing Edil Input Command FUe as shown bclow. 

Fipre 3.116 

Fir¡urr 3.87 



A new window will open up with the data listcd as shown bere: 

1 3 O 01 3 2t 0 01 l 41 O DI 4 'n 0 O¡ ' K O O¡ ' G 13ll DI 'r U 34C 01 
11 JJ6 O t: • lU t O: lt lll D O; U 164 O C; U 24D t O: ll ,ne UD O: 

:se uo o: 
UJ, lrmrt::J:' 

J. ~ t: ~ t ); l 1 4: • 4 5: S ) '' ' '1: 'r 1 t; 1 t 10: t 10 U: 111 11 U: 
1 

.. 
Fl¡ure 3.811 

This window and the facilities it contains is k.nown as the STAAD 

Edilor. 

We could make modificauons to tbe data of our structurc in this 
Editor if wc wish todo 10. Lct us E~ü thc Editor without doing so 
by sclccting thc Filr! E.~it mcnu option of thc editor window (not 
thc File 1 Exit mcnu of thc main window bchind thc editor window). 

If you undcrstand thc ST AAD command language. you can crcatc 
thc part of or thc cntirc modcl by typing thc commands in thc 
Eduor (or any other Editor of your choice). instead of using thc 
graphical mcthod ea.plaincd in thc prcvious sections. Tbe Editor 
providcs a quick way of mak.ing changcs to your modcl. 
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ST AAD.Pro performs a na lysis and design simultaneously. In arder 
to perform the analysls and design. sclcct thc Run Analy.ci ... option 
from the Ana/yze menu or press "Ctrl + F5" on your keyboard-

Fipre 3.89 

1f thc structurc has not bccn savcd aftcr thc last change was ma~c. 
you should savc thc structurc first by using the Save command from 
thc File mcnu. 

Whcn yo u sclcct thc Ram Anaf.,·.ci.t option from thc Analyze mcnu, 
the following dialog box appcan: 

Flcuro 3.90 

\\'e are prc.-.cntcd -.ith thc choice af:! cngincs: thc STAAO cnginc 
and the STARDY~E Ad•anccd Analysis cnginc. Thc STARDYNE 
Anal y"'" cnginc as suitablc for advanccd problcms such as Buclding 

Anal:-!lot.'>. Modal E'uaction u'ing variou!> mcthods. fauguc 
an.J.l~~l!o. c:tc. H~'""C"cr. af lt1c calculation~ call for stecl or concrete 
d..: .. a~n. l!l:JC \~1ad gcncrataon. ciC. -.~.: ha ... c to sclcct thc STAAD 



engine. Most of your analysis will probably be done througb tbe 
ST AAD enginc. 

Let us set the radio button on the STAAD engine. The STAAD 
Design Code tab in Figure 3.90 is used to select tbe design code to 
be used. if you ha ve installed multiple design codes. Also, if yo u 
purchased tbe standard package, and no additional endes, you 
should select the design engine tbat was supplied with the standard 
package - sucb as, US for American buyers, Britisb for British 
buycrs. and so on. 

Click. on that tab and maltc surc tbe standard US concrete and stccl 
codcs are sclcctcd. 

Fleun3.91 

Click. on thc Run Ano/_v.Ju bullon. 

As thc Ana1ysis progrcuci. icvcral mcssagcs appcar on thc scrccn 
•~ shown 1n thc figure be lo-.. 
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- ~1a9 ~ lDfal"S&\J.CXI 
- Ra.d.I.D9 Heaber ~ll-
++ F11nahed Raldtn; ~ Properttes 
._ Reocil.ag !leaber Pl"'opertl.CS 
,... f lolllabcG ieedl.AIJ loabor P~pert 1.e• 
'+'t' Prac:oaa1D9 Suppart ú:l.Dd J.\ J.C¡¡ 
- RNid~ tl.t& lD to.d c ... 
++ ~109 &Gd -u J.D9 YP load Vectc:r 
++ Pra:essi119 Eleaa.t Stifhlen Katria. 
++ Ptoeess1a9 Globel Suttr.e.s Jatru 
.. Ftntsbed ~1D9 Gl~l St1ftaass latr1a 
._ P'rcxlessu19 Truutyulor F~t.onzeucm. 
.. fJ.~:~oJ..aed Trl~~lar FactorJ.~tlQD 
- C..l.CI.t.lat¡,ag Jc1al DJ..,pla~:•-t• 
- flDl..a.d Jou:.t Dupl~at CalculatJ.CD 
- Cal.C~.t.1.atiD9 "-bar r~ •. 
++ ._1,..~,• S....::C...t v.llT Ccaplet.,d •• 
..... er..uDiil DuPl~t F1le (OSI') .. 
._ Crcet.uac; Resc::uon flle (IU). 
- Col.~lat.l.D') Scuc:c. ron:e. 
++ Croauat~ S.Cuex~ fcnoa f¡.le (BID) 
++ er..uat~ S.Cuex~ Dl epl.., hle (50) 
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1 Soco 

UoS3.2•'· 
loec 

u·S3 zs.· 
o-

11 SloZS 
u·S3o25 

o-= 
11. SJ 25 ·-11 '5J 25 
o-

11:S:L2S 

You are prescnted with thrce options. Thc .. Vicw Output File .. 
option wiH invok.e thc ST AAD Vicwcr with all of the a na lysi!o 
results prcscnted in a textual formal. Thc ... Go to Post Proccssing 
Modc·· opuon will tak.c you to thc STAAD.Pro Post-proccssor 
.. ncrc you can graph1caH) v1c~ your rcs'ults. Thc .. Stay in 
Modcling Modc- opuon will k.ccp you in thc Prc-proccssor or 
modclln¡; cn~1ronmcnt. Selcct thc f1rst option ( .. V,ew Output File .. ) 
and Click on thc .. Do11r ·· buuon. 



During tbe analysis process, STAAD.Pro creates an Output file. 
Tbis file providcs imponant information on whcthcr thc analysis 
was pcrformcd propcrly. For cumple, if STAAD.Pro cncountcrs an 
instability problem during tbc analysis proccss. it witl be reponed 
in thc output file. 

Ifyou succcssfully followcd Scction 13, thc output file should be 
dtsplaycd. Wc can al so acccss the output file at any time by 
selccting File 1 View 1 Output Fflr ~ STAA.D Output option from thc 

top mcnu or by chcking on thc ~ icon. Thc STAAD.Pro output 
file for thc probtcm we just ran is shown in thc ncxt few pages. 

Flpn3.93 

Thc ST AAD.Pro output file i• di•playcd through a file vicwer 
callcd Spro Vir"· Thll ~icwcr allows us to sct thc tcx.t font for thc 
cnt1rc file and pnnt thc output file toa printcr. Use thc appropriatc 
FUe mcnu option from thc Spro~·,~...,. mcnu bar. 
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By default. tbc output file cootains a listing of the entirc Input al so. 
You may cboosc not to print tbc echo ofthc Input commands in thc 
Output file. Picase sclcct Commands 1 Miscollan~ou.< 1 Ser Echo 
option from thc mcnu bar and sclcct thc Echo Off button. 

h is quite imponant that wc browse through the cnure output file 
and makc sure tbat the rcsulls look. reasonablc. that thcrc are no 
error messages or wamings reponed. etc. Errors cncounttrcd 
duriae: tbe aaalyals aad destea caa dlaable acceas to tbc Posl­
proccuia& modc - tbe arapblcalscrecoa wbcrc rcsulu ca a be 
vir•rd e:rapbicall)·. All crron in thc modcl wilt be rcportcd in thc 
ST AAD output file. Thc infonnation prcscntcd in thc output file 1~ 

a cruc1al and1cator of whcthcr or not thc ilructure satlsfics thc 
cnginccring rcquircments of ~Afcty and scrviceabitity. 
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••*TOTAL REAC"TION LOAD 1 KlP 
SUtflATl~ FORCE~X 

SI.Jtoi4AT10N FORCE•Y 
SUHHATION FORCE-Z 

FEET ) SUMMARY I~INC 
0.00 

120.00 
0.00 
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MX• 

1~0.00 

0.00 M'll• 

•• •TOTAL REAC"I"lCJt.,; L.OA..11 KlP 
SLII'MA Tl 01- F'OR ::i> ). 
S\.M'4A'T lat.: POR CE-\ 
Sl.lf9'lATIC». FORCE· Z • 

0.00 HZ• 

FEe.-I' l SlJMHAR'i 1 LOA:>IKC 
·10.00 

0.00 
0.00 

SllfofiATlQI.; OF I'ICJíi~7S AJLOUJO THE OR.lGlt.i-
K.l• :.00 fO• 0.00 MZ• 

HO.Q:j 

P'w\XlHUM ~! s P :...t.crMotrs ' l''t'M /RA:>lA.t.:S • fLOA:>lNG 
M.A.).l HLII'tS AT .. '0~[ 

• 6. H..:~H-0~ , , .9:Jl4~i-:l: 1 

• ' O:l:I:I:IE•:IO o ... o .:l:l::OOOi•OO o 
Ri • oooo:a:.:D ' RZ· ; .1~8H·,:ll • 
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STAAD.Pro offcrs extcnsivc rcsult vcrification and visualization 
facilities. Thcsc: facilities are acccsscd from the Po.u-Proce.fsing 

Mode. Thc Post-Proces.fing modc is uscd to vcrify the analysis and 
design rcsults and genera te reports. 

For this session. wc shall perform thc following. tasks: 

• Display deflcction diagrams 
• Annotate Displaccments 
• Cbangc thc display unlls for displacemcnt valucs shown in 

the table• 
• Switch between load cases for vicwing deflection diagrams 
• Revicw thc Nodcs Displacemcnt Table 
• Anímate thc scctional displaccmcnts 
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Topics: lavoking thr Post-procruor 

l. To acccss the Po.u-Proce.umg modc. wc can either click on lhe 
Po.u-Proce.uing icon from the top toolbar or selcct it from the 
Mode mcnu as shown 1n the figures bclow. 

Post-Processing 

Flt~:ur• J. 9!' 



2. The Results Setup dialog box appears as shown below. Here we 
can select tbe load cases for wbich to display the results. Let us 
se\ectthe load case from the Avoilob/e se\ection box and c\ick on 

tbel"'-""1 button. Then, click on the OK button. The dia\og box wi\1 
look. lik.c the onc shown bclow. 
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The screen will now look like the figure shown below. 

- -- -
ct •1!: "''f'1! ""m - ·-·- ·- -... -·-- ·- =~-:·:' - - ·--- -. -- ·-· - ... ···-· ·- ·-·- - ·-

.......... ·--~-- .. - .. 
1 '.•H.' "'·~lt.,•·'l Fleurr 3.98 
: DEAD L!lAD 
¡ W1~0 LOolO 

C0'4111..,_TION Q< 1·2•3 

___ _ n nnn : ____ ..n rnn ;:..}l.Jf.!i4** 

r. ~~·~:-.Siól_f.:~~. ,_:~~ .. 
Thc: d'•l!ram currcntl~ on diipl•:- li thc: node dcflcction diagram for 
load ca.c 1 (SELFWEIGHTl. Thc tille atthc bonom of thc diagram 
~~ md•cali\'C of that upcct 



If yo u, lct 's say, wandcrcd off into any otbcr rcsult diagram, and 
wanted to get back to the deflection diagram, just select tbe Node 1 
Displacement tab a long the page control arca on the left side. 

Figure 3.99 

The option for selecting tbe deflection diagram is also available 
from anotbcr facility · thc R~sults 1 Defl~clion menu option · as 
shown below. 

_. Flpnl.JOO 

3-91 



3·91 

Tapies: Mubods to crapblcally vlew results from dlfferent load 

cases 

L We can change thc load case for which to view the dcflcction 
d1agram by sclccting a load case in the hst box callcd Active Load. 
Scc Figure 3.98 Altcmativcly. cithcr clicl.;. on thc Synrbol.( ond 
Label.( icon or right-click your mousc and selcct Structure 
Diagram,r; as shown bc\ow. 

liJ~.Oii$~~-:~:~}t::~ 
Symbols 11M l.abels 

Fi¡:urr 3.101 



2. In either case. thc Diagrams dialog box comes up. Selcct thc 
Load< and Results tab and cboose the desired load case from the 
Load Ca.~e list box. Yo u can also tum on the load icons as wcll as 
other force diagrams by simply cbecking on the desired boxes. 
Click on OK once you bave made your selections. 

Fi¡urr 3.102 

3·93 
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Steps: Scalin& diagrams 

l. lf the diagram appears too imperceptible, it may be beca use il n>ay 
be drawn to too small a sea le. To cbangc the scale of the deflection 
plot, you may 

a) e tick on thc Scale icoa from thc toolbars or 

F'l¡ure 3.103 

b) cboose Sea/~ from the R~sults menu or 

-' .. 

Fi1urr 3.104 

el ng-ht-cladr.. your mouse and choose Struclure DioKram.~ and 
lhcn ~clcct thc -Luhtf.,·· tab. 



, 
Flprt J. JO~ 

Check on the ""Appl_v lmmedia,l_v .. bo~ to scc the cffccts of thc 
scahng immcdiatcly. In thc Di.splac_.m,nt field. spccify a smallcr 
numbcr than what is currcntly hllcd. Thc dcflcction diagram should 
no-. be llrgcr. ln Figure 3.105. thc numbcr provtdcd is 0.1 in pcr 
ft. Thi• mean• that for c~cry 0.1 •nchc• of dcflcction. thc program 
...,¡11 •u lento 1 ft. Cite~ on OK to closc thc boa.. 

J-95 
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Annotation is tbe process of displaying thc displacement values on 
tbe scrcen. 

Topico: Aaaotaliac vaiueo 

i. Scicct thc View Va/ue option from tbc Re•u/u menu. 



2. Tbe following dialog box comes up. From tbe Ranges tab, select 
Al/ nodcs. lf you wish to annotatc dcflcction for justa fcw nodcs. 
spccify tbc nodc numbcrs in thc nodc list. You can only use 
commas and byphens as separators (i.e. 1,3,5 nr 1-6,8) 

Flcar• J.Jo7 

Wc willannot.aLC thc rcsulu for all aodcs. So. k.ccp thc buuon on 
Al/. 

,, 
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3. From the Node tab. check the Resultant option. Rcsultant stands for 
the sq uare root of su m of the squares of the val u es of X. Y and Z 
displacements. Click the Annotate button to view the valucs on the 
structure. Click thc Close button to close the dialog box . 

• Annotation- My first Mode:l.std- Wbole . 

The follo•.-.-tng ft~ure shows the annotated deflcction dtagram for 
lo~d ca~e 3 f Wand Load) 
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Flpn3.109 

* ~ 1 <aD't ••• my aaaotatloaa!!! 

You can only annout.e the values for a panicular rcsult if and only 
if the re•uh diagram is displayed. For example. if you wantto 
annotatc thc maximum bcnding momcnt valucs about thc Z~axis, 
you must tum on thc M, diagram. 
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The units in which displacement valucs are displayed in thc post­
proccssing modc are rcferrcd toas the display units. 

Topics: Cbanging Display Ualu 

l. Display units may be modified from tbe Tooi.< i Ser Curren/ 
Display Unir mcnu option as shown bclow. 

Ficuro 3.110 



2. In the Options dialog box tbat comes up, selectthe Stn1cture Unit.< 
tab. Cbange the Dimeruion.t of D;&placement f:tomfeet to say. cm 
or 1nches or anythmg el se you desnc. and sclcct OK. The dtagram 
will be updated to rcflcct the new units. 

FlprrJ.III 

You can al so changc thc number of decimal placcs to be shown for 
cach "aluc ~~ wcll 

3-
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Cb•ac• 
aumbtro( 
decimal 
placa 
abowa 



J.. 
102 The following figure shows the annotations of the deflection 

diagram in centimetcrs. 

Flrun J.Jil 



Upon entering thc Post·Proccssing modc, thc first screcn that wc 
ca me across is shown bclow. 

Fltun 3.113 

For thc Nodt 1 Displac~"""' page on thc lcft sldc, noticc that thcrc 
are ::! tablcs. dasplaycd a long thc ngh\ side. Thc uppcr tablc, callcd 
thc ,\'odt Duplacrmrnu Tahlt. lisu thc displaccmcnt valucs for 
C'f'Cr~ nodc for c .. cr~ ~elcctcd load case. Load cases may be 

>elected or de·•elected for the purpo•e of thi• table from the 
Rt.u1/u Stlrcr Load Ca"t mc:nu. Thc lowcr tablc is callcd thc 
Btam Rtlall\'t Duplactmtnt Tab/e. 

3· 
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104 If yo u happen to el ose down any of thcse tablcs. yo u can resto re 

thcm from thc View 1 Toble.< mcnu or by right-click.ing your mousc 

button and sclccting ''Table.<" te.H. 

flgurr 3.!'4 

The Nocf~ Di.,pJocC",("IIt tablc window has two tabs: All and 
Summary ($CC figure bcloVr~·). 

Fi¡urd.ll ~ 



Al/. Tbis tab presents all nodal displacements in tabular form for 
all load cases and all degrees of freedom. 

Figure 3.116 

Summory • Tbis tab. shown in the figure below. presents thc 
maximum ud mioimum nodal disp\acemcnts (translational and 
rol&tional) for eacb degree of freedom. All nodes and all Load 
Cues spccified duriDg tbc Results Setup are considered. Maximum 
value• for all degree• of freedom (in bold type) are presentcd witb 
thc corrcsponding Node of occunencc and Load Case numbcr 
(UC). 

flcure3.117 

Maslrnum valurs arr la bold 

J.. 
tOS 

,\ 
j 
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106 For thc Bcam Rclativc Oisplaccmcnt table. thc dctails are as 

follows: 

Al/- The Al/ tab presents tbe displacements ofmembers at 
intermediate section points. All specified members and all 
specified load cases are included. Tbe table sbows displacements 
a long thc local ax.es of the mcmbcrs. as wcll as tbcir rcsultants.. 

Max DisplacemenB ~ Thc Max Di.tplacement.t tab prcscnts thc 
summary of maximum sectional displaccmcnts (scc figure bclow). 
This tablc includcs the maximum displaccmcnt values and location 
of its occurrcncc a long thc mcmbcr. for all spccificd mcmbcrs and 
all spccificd load cases. Thc tablc al so prO vides thc ratio of thc 
span lcngth of thc mcmbcr to thc rcsultant maximum scction 
displaccmcnt of thc mcmbcr . 

.... 
.ilarx: ,.., 

- ;. ... ~-· -,¡,.,.-

Fi¡uro 3.118 



Tbe sub-pages under tbe Node page are described below in brief. 

1 11 11 
Displays nodal displac:ements along with 

No de Dlsplacemcnt tabular resulls for Node-Displacements and 

sectonal 8eam d.Jmlacements. 

Rcactions 
Dasplays suppon reac:tions on thc dra\f!tn& as 
well as in a tabular form. 

Dosp llys IDOde shapcs for thc: sclecled Mode 

sbapc: number. The eigenvectors are 

simuhaneously displayed in tabular fonn 

Modes This Page appc:ars only for dynamic analyses 

cases, namcly, response spcctnJ.m. tiJDC' 

h1swry. and if modal c:ak:ulations are 

...,uesoed 

Display¡ Time hiltory plou. for time history 

Time Hiotory analys.i¡. This su~p.tge lOO willappcti only if 
umc htstor~ an.~IYtis is perforrncd 

Otber mcrbods to vlew •odal ruulu 

ll Sclect the nades curior and double-click on any nade. You can 
samply double-chck from nade to nodc wlthout baving to clase thc 
dialoJ bo•. 

~~ Go to Vtew 1 Stru<tural Tool Tip Optiono ... and select the node 
dtSplaccmenli you wantto appcar whcn thc mousc is placcd ovcr 
any nade. Makc surc you ha ve sclcctcd thc nodcs cunar befo re 
plae~ng your mou'c ovcr a nodc. 

1 
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A. Selecting nodes. beams, plates. etc. 

[he Selection Toolbad 

Nodes Cursor 

t 
.• ..,¡. 

T ex! Laoe 1 Cursor 
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Nodes 
Cursor 

Be ama 
CuraOf' 

Platea 
CunOf' 

Seled 1 Nooes Cursor 

5eloc!J - eur-

Usad to 
select nodes 
graphically 

Used to 
aelect nodes 
graphically 

Uáed lO 
Hteet platea 
grephiCBIIy 

F1rst. aelect the 
Nodes Cursor. 
Then. click on 
the nodes ojou 
wtsh to select 
To select 
mutupte nodes, 
hold down the 
Control key while 
aetectmg. 

Flrst. aelect the 
Beama Cursor. 
Then, click on 
the members you 
wesh to aelect. 
To aelect 
mulupte 
members, hold 
down the Control 
key wh1le 
aelectmg. 

Flrat, aelect the 
Platea Cursor 
Then, cllck on 
the platas you 
wtah to aetect 
To aelect 
muiUple platas, 
hold Clown the 
Control key whlle 
aelecting. 
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~, .. 

.. · 

···-..... .. . .. 
rteoí\'~~;":: ~:e: 
~:::::;:~::::::;;;.:..::~;;: 

S041da 
cur"'or 

Geometry 
Cursor 

Text Label 
Cursor 

Select I_Solids CIJr$0f 

·, l!l"LÜnor· -_,-.-- -·.-.,- •. -:. 
~ ........ -" __ ...;,_~·-·-.- .. r ... .,_ 

Seiect 1 To111 CUrlor 

. . .... 
r.:.;-.Cr.:;~::;;.r::_-:o:<:::: 

j~~~~~~i]F 

Used to 
select sohds 
graph&cally 

Uaed lo 
select any 
geometry 
graphlcally. 
11 il. 
mechaniam 
tor aelee1&ng 
nades, 
be ama, 
platas and 
solida, or, 
any 
combina han 
ot these. 
aimultaneou 
si y 

Usad to 
anter the 
moda tor 
edlhng pre­
created text 
labels 

First. selact the 
Solida Cursor. 
Tnen, cllck on 
tha solicts you 
wish to setect 
To select 
multlple solids, 
hold down t he 
Control key wh&te 
setectmg. 

First, aelect the 
Gaometry 
Cursor. Than. 
click on the 
entity you w1sh to 
aalect. To select 
multlple entil•es. 
hold down the 
Control key wh1le 
selecung 

To edil any pre­
created text, 
hrst, select the 
Text L.abel 
Cursor. Then. 
double-chck on 
the text that you 
Wl&h to mod&fy. 



-,¡,= 

..! e 10 

- e e 
,.. 

!E 't:l 
' 

E
 

' 
o 
.t: f :1

 
13 

~ "' .J: -

l e: 
:8 l!l 
&

 

l >
 e: 

·.lJ
 

0
... 

~ cu 
..., 
m

 

:, 

<
:... 

~
 

.. 5 ~ e 
.._ 



3-
112 

léo~········· 
~ 
Front View 

~ 
S.Oe Vrew 

~ 
Plan Vtll* 

--
~·~?·.)'::•··· ... 
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