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EL PROGRAMA
STAAD/Pro

1.1 Introduccién al programa STAAD/Pro

En los ultimos afios, el desarrollo de los equipos y sistemas de computo ha permitido
una comunicacion mucho mas rapida, directa y sencilia entre el usuario y la computadora
logrando la posibilidad de desarrollar programas que, utilizando las caracteristicas de las
computadoras de hoy en dia, nos permitan usarias mas eficientemente y entre otras cosas
facilitamos la posibilidad de explorar vanas alternativas de solucion de problemas
estructurales o bten considerar mas vaniables en el modelo de las estructuras con el objeto de
.lograr un mejor entendimiento comportamiento de ia estructura.

Tomando en cuenta lo anterior, STAAD/Pro es el resultado de un trabajo
desarrollado en los Estados Unidos de Norteamérica cuyo principal objetivo fue desarrollar
un programa para Anilisis y Diseflo de Estructuras, en donde el usuario tenga gran
versatilidad en el manejo del mismo a través de una interaccion directa en la mayor parte de
la ejecucion de los modulos que componen al programa que, junto con la relativa sencillez y
facilidad de uso son algunas de sus principales caracteristicas.

"‘STAAD/Pro consta basicamente de una serie de modulos (véase figura 1), de ellos,
en este instructivo se describira solo el modulo STAAD, en éste, el usuaric puede
seleccionar diversas opciones para poder introducir y/o modificar datos, o bien almacenarlos
para su procesamuento posterior, analizar la estructura, ver resultados en la pamalla o
impninurios, ver resultados de disefio etc.

. STAAD/Pro, la sigutente generacion del programa STAAD-II, es el principal
software para Analisis y Disefio Estructural de Research Engineers. En STAAD/Pro, el
enfoque principal esta en la productividad. STAAD/Pro dirige ¢l proceso completo de la
Ingenieria Estructural, desde e! desarrollo del modelo hasta ¢l anilisis, disefio, bosquejo y
detallado de componentes estructurales, STAAD/Pro se disefié para trabajar de manera
stmilar a como se hace en un despacho de Proyecto Estructural.

STAADIPro es el amblente ‘de funcionamiento nativo con una ventana para la
seleccion de ios componcmes quc lo constituyen, permitiendo la construccion del modelo asi
~como la visualizacién y comprobaaon de resultados."STAAD/Pro es el paquete principal
"con vanos componcmcs opumvos, que consisten en lo siguiente: -

4
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STAAD proporciona el analisis estructural y el disefio integrado de acero, concreto y
madera.

STARDYNE proporciona caracteristicas avanzadas de analisis. Construido
alrededor de una biblioteca de elemento finito, STARDYNE proporciona poderosas
opciones de analisis Dinamico, Sismico, No-lineal, por temperatura, pandeo y otras
capacidades avanzadas de analisis.

El ambiente FEMKit ofrece modelacion de Elemento Finito orientada graficamente,
se complementa con tecnologias para generacion de mallas 2D y 3D y herramientas
poderosas para la comprobacion del modelo. .

Visual DRAW permite la generacion de planos, elevaciones, secciones y dibujos de
detalle. Totalmente integrado en el ambiente STAAD/Pro, Visual DRAW proporciona la
generacion de dibujos, con capacidades de edicion y ploteo.

Los modulos siguientes también estén disponibles como componentes de
STAAD/Pro. - :

STAAD.etc es una coleccion de modulos de disefio de componentes estructurales, le
permite al ingeniero completar el proyecto disefiando cimentaciones, muros de retencién,
mampostena, conexiones y otros componentes estructurales de utilidad. -

FabriCAD e5 una herramienta integrada que realiza el detallado de acero, cilculos
de fabricacion y montaje, asi como la generacion de dibujos.

El componente ADLPIPE ofrece un sistema confiable para modelado y anilisis. Este
componente ofrece una solucion completa para disefio de plantas industriales.

Poderoso y comprensivo, STAAD/Pro esti basado en un disefio orientado a objetos
que utiliza la tecnologia MFC (Microsoft Foundation Class), aprovechando la computacion
de 32 bits Una base de datos relacional, con enlaces OLE y DDE, permite intercambio de
informacion entre multiples aplicaciones integradas con todo el software basado
Windows -

1.2 Introduccién al programa STAAD

-

[

El Sistema STAAD/Pro ¢s un programa escrito para computadoras personales IBM
0 compatibles mediante el cual puede realizarse e! Andfisis y Disefio de Estructuras bajo uno
. © mas sistemas de carga formados por un conjunto de fuerzas estiticas y/o dinimicas
aplicadas a la estructura proporcionando, después del anilisis, los desplazamientos de los
nudos, elementos mecanicos, reacciones, formas modales y resuttado del disefio.
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STAAD fue desarrollado basicamente bajo la hipotesis de que la estructura ata
formada por barras prismiticas (aunque también maneja cierto tipo de barras de seccion
variable) de eje recto, considerando también la posibilidad de modelar estructuras utilizando
elementos placa y sélido (elemento finito).
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Figura 1.1 STAAD/Pro, programa pnincipal y sistemas que lo integran.

Una de las principales caracteristicas del programa es la interaccion que se puede
establecer entre éste y el usuanio, sin embargo, debido al numero de opciones que el usuano
puede activar, se requiere aprender su lenguaje especifico para poder utilizario, ya que, e
usuanc puede seleccionar vanas opciones y la ejecucion de cada una de ellas genera otras
mas. STAAD es un programa orientado 8 eventos (seleccionar un elemento con el mouse,
elegir una opcion, activar/desactivar sucesos etc.) y no siempre solicita textualmente los
clementos (datos) que se vayan requinendo para la ejecucion completa de ese modulo,
ademas es necesario saber las convenciones de signos empleadas, los sistemas de referencia
utilizados asi como algunas recomendaciones para su uso, éstas y algunas caracieristicas mis
son descritas en los capitulos posteriores.

En el capitulo 2 se dan las recomendaciones necesarias para facilitar la preparacién
e introduccion de datos, en el capitulo 3 se comeman los modulos que componen e
programa, el capitulo 4 describe el modulo para crear o generar la estructura, en el capitulo
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"5 se presentan las opciones de anilisis, en el capitulo 6 se muestran las opciones para ver
resultados del Analisis y Disefio, en el capitulo 7 se describen los modulos compiementarios,
¢l capitulo 8 contiene algunos ejemplos con la correspondiente interpretacion de los
resultados obtenidos por el programa STAAD, por dltimo, en el capitulo 9 se inciuyen

algunos comentarios y sugerencias finales.
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RECOMENDACIONES
PARA EL USO DEL
PROGRAMA

2.1 Ejecucion del programa

Una vez instalado, para iniciar la ejecucion del programa STAAD, se puede hacer
clic en nicio luego deslizar el puntero det raton hasta programas, enseguida desplazario a la
derecha y hacia abajo hasta Ia carpeta STAAD/Pro y por thtimo a la derecha y hacia arriba
(en la computadora donde se preparé este instructivo), para, finalmente hacer clic en
STAAD (véase figura 2.1), con lo cual aparece 12 ventana de Ia figura 1.1, después de hacer
clic en su zona central (STAAD) se muestra la ventana de la figura 2.2

Figura 2.1 Ejecucion del programa STAAD/Pro.

¥ hicowy 11w0)
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Figura 2.2 Inicio del programa STAAD.

+

2.2 Tipo de estructura y datos generales

Para iniciar la introduccion de datos generales y el tipo de estructura por analizar se
utiliza la opcion New del menu File (véase figura 2.2) mostrandose {a ventana de Iz figura
23

STAAD permite manejar ia estructura a analizar como una de las siguientes;

Truss
Plane
Floor
Space

Para el caso de la estructura tipo Truss (armadura) esta puede ser plana o en 3
dimensiones (3D) en ambos casos en el analisis solo se considerara el efecto axial.

F Movroy 31901 10
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Figura 2.3 Datos generales al inicio del programa STAAD.

En Iz estructura tipo Plane se consideran cortante y axial en ¢! plano de ls estructura
y flexion perpendicular a ese plano.

E! tipo Floor permite analizar estructuras con acciones perpendiculares a su plano
(reticulas) considerando flexion en el plano, torsion, y cortante.

El caso general lo constituye el tipo Space en donde se consideran flexion y cortante
en dos direcciones, torsion y axial, y seis grados de libertad por nudo, desde luego que se
pueden liberar extremos de las barras a algun elemento mecanico y suprimir o ligar grados
de libertad (por-ejempio diafragma rigido).

La opcion que corresponda a la estructura por analizar, y la introduccion de un titulo
(opcional) como identificacion que se incluira dentro dei archivo de datos, se realiza en la
ventana de la figura 2.3, una vez introducidos los datos y seleccionado el tipo de estructura
y despues de hacer clic en el cuadro Siguiente se muestra ia 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 introduciran posteriormente (geometria, propiedades, cargas, etc.)

¥ Mawey 2101 1
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Figura 2.4 Datos de unidades al inicio del programa STAAD.
Una vez seleccionadas las unidades se hace clic en Siguiente para que se despliegue

la ventana de la figura 2.5, finalmente, Finish conduce 2 la ventana de la figura 2.6 que es la
ventana o modulo principal de STAAD.

K3

Figura 2.5 Datos seleccionados por ¢l usuanio al inicio del programa STAAD.

Obsérvese que en esta ventana (figurs 2.6), en general, estin contenidos algunos
clementos tipicos de varios programas desarrollados para ambiente o plataforma Windows,
es dectr, una barra de titulo (extremo superior de la ventana), una de menus desplegables
(File, Edit, View, etc.), barras de iconos (algunos tipicos de varios programas, y otros
propios STAAD), una barra de estado en el extremo inferior de la ventana (for help
press.....). En el extremo izquierdo se muestran algunos iconos y varias opciones agrupadas
por categonias (Job, Setup, Geometry, etc.), seguidas por un area con fondo blanco que se
utilizara para desplegar graficamente la geometria y algunas caracteristicas de la estructura

F shomroy 21401 12
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(apoyos, cargas, etc.), €l drea restante (a la derecha de la anterior) 1a utiliza el programa
STAAD para mostrar, generalmente, informacion de los elementos de la estructura en forma
numérica (coordenadas de los nudos, incidencias de las barras, fuerzas, etc.).

o~ - ey A ~ A Rl it A iy
: ol

Ty AR Y

S

ORI o SR
o

Figura 2.6 Ventana completa del programa STAAD.

2.3 Definicion de la geometria

Antes de iniciar la ejecucion del programa STAAD es conveniente tener
completamente bien definida la geometria del modelo. La estructura por analizar se
idealizara mediante una serie de elementos estructurales conectados entre si, los cuales, de
acuerdo a sus caracteristicas o con fines de analisis se podrin modelar como elementos barra
(trabes, columnas, diagonales, etc.), elementos finitos placa (losas, muros) o elementos
finitos solidos (elementos tridimensionales), estos elementos estaran unidos en puntos
comunes (nudos), algunos nudos estarin completamente o parciaimente restringidos
(apoyos), en uno o varios grados de libertad.

F aspoy 31/W01 13
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- La definicion o ubicacion de los elementos (barra, plac, solido) se logra localizando

sus nudos extremos, por ejemplo, en un sistema coordenado cartesiano. Proporcionando las
coordenadas de esos nudos (o su longitud si es que ¢! elemento barra es paralelo a alguno.dc
los ejes de referencia) asi como los nudos extremos (incidencias) de la barra queda definida

su posicion.
No es necesario numerar los nudos que forman parte de la estructura ya que e
programa lo hace de manera automatica. Es conveniente localizar nudos en donde se tenga

cambio de propiedades geométricas o elasticas, recordando que Fl elemento barra requiere
de dos nudos para posicionarlo, el elemento placa 3 6 4 y el solido desde 4 hasta 8 nudos

(vease figura 2.7).

01 E8 v tomervhen HEn et donaresere €} En Dot dmerumones

Figura 2.7 Tipos de nudos.

2.4 Definicién de las propiedades geométricas de los elementos

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

a) Prismaticos (rectangular, circular, etc.).

b) Elementos estindar de acero.

¢) Elementos de acero definidos por el usuario.
d) Seccion I de peralte variable.

¢) Asignarles una forma especifica.

Para elementos barra prismaticos de forma arbitrania se requiere proporcionar. las
siguientes propiedades referidas a ejes locales y centroidales de la barra.

AX = Asea de la seccion transversal.

IX = Constante de torsion.

IY =Momento de inercia al rededor del eje y.
IZ = Momento de inercia al rededor del eje z.

F viomoy 2180 14
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- AY = Area de cortante en direccion y.
AZ = Area de cortante en direccion z.
YD = Dimension de la seccion en direccion y.
ZD = Dimension de la seccion en direccion z.

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

Figura 2.8 Caracteristicas de secciones T y trapecial

Si al programa se le solicita el calculo de esfuerzos o el disefio (revision) en concreto
0 acero sera necesario proporcionar los valores de YD y ZD en caso contrario se pueden
omutir

Si no se p.roporcionan las areas de cortante el programa no considera ese efecto en el
analisis, esto solo es posibie definiendo a las barras de tipo “General” e introduciendo los
valores de sus propiedades.

Para secciones especificas (rectangular, circular. etc.) las propiedades son obtenidas
por el programa sélo con proporcionar las dimensiones caracteristicas segun la forma de la
seccion transversal de la barra (p.ej B y D para la seccion rectangular, D para la circular,
etc.) en este caso seran considerados los efectos de deformacion por cortante.

Dependiendo del tipo de estructura, en la tabla 2.1 se muestran las propiedades
geométricas Minimas que es necesario proporcionar para que el andlisis se pueda realizar.

F Miowoy 21Av01 18



Tipo de estructura Propiedad geométrica requerida
TRUSS AX
PLANE AX, IZoIY
FLOOR IX,IZo61Y -
SPACE AX IX IY, IZ

Tabla 2.1 Propiedades geométricas minimas requeridas para el analisis.

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

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

o BET .

I w ] 1T
DWW, | ID‘"““ —| e TVW !wa

: ha |

/ |
= ' TFF) | | b0 -

l———gFr "
DWW > DWW]

Figura 2.9 Caracteristicas de la seccion I de peralte variable.

Al programa se le pueden dar instrucciones para que, de manera automatica, maneje

a los elementos con secciones de formas especificas (seccion T, o formada por uno o dos
angulos, etc.).

Para el caso de los elementos placa sers necesario proporcionar el espesor de la placa
en cada esquina, para el solido no es necesario proporcionar propiedades geométricas sdlo
constantes elasticas.

F Mooy 11400 16
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2.7 Eleccién del tipo de anilisis y los resultados

STAAD permite realizar un analisis elastico lineal de 1¥ orden y también de 2%
orden, en ¢l segundo caso se consideran efectos P-A, o un andlisis no lineal por geometria en
cuanto a considerar la geometria deformada de la estructura, por lo anterior habra que
decidir el tipo de analisis a efectuar por el programa.

En cuanto a los resultados que el programa puede proporcionar, serd necesanio saber
cuales se requeriran, por ejemplo: desplazamientos, elementos mecanicos, grificas y
resultados de disefio (revision), y de que elementos se requicren; por ejemplo: algunos o
todos los nudos, algunos o todos los elementos (barras, placas, etc.). Grificas de la
deformada, de algun marco o de toda 1a estructura, etc. Lo anterior se tendra que especificar
para una, algunas o todas las condiciones de carga y/o combinaciones. Si el usuario no
selecciona o define los elementos (nudos, barras, etc.) y las condiciones y/o combinaciones,
la impresion la realiza para todos los elementos y todos los sistemas de fuerza existentes.

2.8 Disenio de elementos

STAAD permite disefiar o revisar elementos de acero, concreto y madera por lo que
sera necesario especificar un codigo aplicable a utilizar (ACL, AISC, LRFD, ASSTHO, etc.),
asi como proporcionar los valores de los parametros a utilizar (f'c, fy, etc.), ¢ indicar los
elementos que se disefiaran y el criterio a seguir para su disefio (viga, columna, etc.).

F Mowwy 1901
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2.5 Definicion de las propiedades elisticas de los materiales

Para realizar el anilisis se requiere tener definidas las constantes del material del cual

estan o estaran hechos los elementos (barra, placa y sohdo) como son E (Modulo elastico), y

it (relacion de Poisson) y, mediante la siguiente expresion se obtiene e modelo de rigidez a
cortante. .

E

G=—r—
2(1+ u)

Para incluir el peso propio es necesario proporcionar el peso volume'trigo, si se
consideran efectos de temperatura sera necesano espec:l.ﬁcar el coeficiente lineal de
dilatacion térmica.

2.6 Tipos de fuerzas y combinaciones de carga

Es necesario tener completamente identificados los sistemas o conjuntos de fuerzas
(condiciones de carga) bajo los que se realizaré el andlisis (P. ¢j. peso propio, carga viva,
sismo, viento, etc.) y, para cada condicion de carga, contar con las caracteristicas de las
fuerzas (tipo, magnitud, direccion, sentido y punto de aplicacion) que componen cada
sistema de fuerzas (condicion de carga). '

Por ¢jemplo, una condicion 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 condicion de carga, el sismo, puede ser represemtado por una serie de fuerzas
estaticas {sismo estatico) o dinimicas aplicadas a determinados nudos. Una condicion mas
puede ser la carga viva, idealizada como una fuerza por unidad de area actuando en una
determinada zona de la estructura (P. ¢j. azotea, entrepiso, pasillos, escaleras, etc.).

Los sistemas de carga independientes o primarios (como los llama 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 nimero de
combinaciones a incluir en ef analisis y, para cada combinacion, las condiciones de carga que
se incluiran asi como su parucipacion 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 combinacion seré 1.5 de la carga muerta +
1.5 de la carga viva mixima, por lo que el factor de carga o participacion de las condiciones
anteriores 1 y 2 es 1.5, siendo 1y 2 las condiciones de carga respectivas (1 la carga muerta
y 2 la viva).

F oy 21AW0 | 17
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DESCRIPCION GENERAL-

3.1 Introduccion

Para poder introducir y/o hacer cambios a los datos o caracteristicas de la estructura

el programa STAAD, ademais de contar con un editor en linea modo texto, principalmente
tiene un editor grifico 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.) eiementos estructurales (nudos, barras,
placas solidos}).

Especificar tipos de apoyo (fijo o con gi;ados de libertad, resortes, apoyos inciinados,
tipo “Foundation”, etc.).

Asignar propiedades geométricas de los elementos barra de acuerdo a: una tabla de
perfiles estandar (AISC por e¢jempio), una tabla previamente definida por el usuario,
secciones prismaticas (circular rectangular, Te, trapezoidal, 1 de peralte constante o
con vanacion lineal etc.), o introducir sus caracteristicas parnculares (propiedades
geométricas, onentacion de su seccion 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, modulo elastico, relacion de Poisson,
coeficiente de dilatacion térmica. Asi como definir la posicion de la seccion dentro de
la estructura (posicion de ejes locaies con respecto a los globales). Algunas de las
propiedades se tienen predefinidas para ciertos matenales (acero, concreto, etc.) o se
pueden introducir valores particulares.

Especificar que elementos desempeiiarin sblo una funcién estructural especifica por
ejemplo: cable, barra en compresion, en tension, armadura (tension o compresion),
con articulacion o liberacion a algun elemento mecinico en un extremo, ignorarios y
otras opciones. También se puede definur diafragmas rigidos.

F Momwoy 15490 ) 19
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e Definir cargas variables (méviles) pudiendo ser definidas por el usuario (tren de
cargas concentradas), de acuerdo a AASHTO(HS20, HS15, H20, HIS) o bien
tomadas de un archivo externo.

o Especificar fuerzas definidas en el tiempo (fuerza-tiempo o aceleracion-tiempo)
tomando los valores de un archivo existente o introduciéndolos de acuerdo a una
funcién (seno o coseno) proporcionando caracteristicas dindmicas (amphtwud y
frecuencia), definiendo el lapso de tiempo de actuacion de la fuerze asi como
también considerar el amortiguamiento.

¢ Definir caracteristicas para generar cargas definidas por el UBC (Uniform Building
Code). .

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

o Especificar fuerzas estaticas 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 con vanacion lineal, presion hidrostatica. Para los
eiementos placa: presion uniforme, lineal, hidrostatica.

e Asignar carga uniforme por unidad de dreza en un nivel especifico y en cierta area.

e Incluir en las barvas, presfuerzo, incrementos de temperatura y ajustes en la longitud
inicial de los elementos. ~

4

» Scleccionar el tipo de anilisis como puede ser: elastico-lineal de primer orde}g
analisis no lineal P-A, anilisis de segundo orden (especificando el nimero de
iteracciones) y analisis dinamico.

¢ Y otras opciones mas.

3.2 Descripcion general

Enla figura 3.1 s¢ muestra la ventana deslizable correspondiente a la opcién o meni
File.

F Mowroy 21801 )
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Figura 3.1 Menu File de STAAD.

Algunas de tas opciones del menu File permiten:

New Iniciar un problema nuevo.
Open Abrir un archivo existente con datos de alguna estructura.
View Ver el contenido del archivo de datos (Input File) o el archivo
: de resultados (Output File)
Printer Setup Seleccionar una impresora o bien modificar sus
propiedades.

Print Input File Imprimir el contenido de un archivo de datos.
Preview Print Input Ver el contenido del archivo de datos antes de imprimir.
Save, Save As Permiten guardar el archivo de datos.

F Mooy 114001 1]
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Exit Cerrar el programa

Existen, dentro del meni anterior, otras oggi_t_nl_es__quc pueden sel_’_'de uso no muy
frecuente. )

Ahora en la figura 3.2 se presentan las opciones del menu Edit

Figura 3.2 Menu Edit del modulo STAAD.

Las opciones del menu Edit permiten:

Undo Deshacer la accion anterior (Gltima),
Cut Suprimir(borrar) los elementos seleccionados de la estructura

(p.¢j. barras que aparecen en color en el area de dibujo) y los
coloca en la memoria temporal.

F Abaswwy 71990 -



Copy

Paste

Del

Edit command file

F Mooy 21401

Yo pars s wbishgrson del programe STAAD P

Copia a la memoria temporal los elementos seleccionados de la
estructura (para poder insertarios posteriormente), esta opcion
no borra a los elementos '

Insertar los elementos almacenados en ila memoria temporal.

Borra los elementos seleccionados de la estructura.

Ejecuta el editor modo texto mostrando el contenido del
archivo de datos al que pueden realizarsele cambios (adicionar
comandos o datos, suprimir o modificar parte de la

informacién etc.).
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Job Information

Engineer

Checked Approved

Namae:

Date: 04-Oct-G0

| Structure Type | SPACE FRAME |

Number of Nodes

4

Highest Node 4

Number of Elements

3

Highest Beam 3

Number of Basic Load Cases

Number of Combination Load Casas 0

Inciuded in this printout are data for
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STARD SPACE EJEMPLO

START JOB INFORMATION
ENGINEER DATE 04-0Oct-00
END JOB INFORMATION

INPUT WIDTH 79

UNIT METER MTON

JOINT COORDINATES '
1000, 2500; 31000, 4150 0;
MEMBER INCIDENCES

112; 22 3; 33 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 23
POISSON 0.17 MEMB 1 TO 2
DENSITY 24 MEMB 1 TO 3
ALPHA 1.le-005 MEMB 1 TO 3
UNIT METER 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 domnncnms\STAADPRO\Wclapm.std
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PAGE NO. 1

tit."tt***fitfi*t.‘t"tt*t*Cttt'i'tt*t.i’t"*f‘t'*‘

- -
* STAAD/Pro STARD-III -
» Revision 3.1 o ..
- Proprietary Program of .
* RESEARCH ENGINEERS, Inc. » -
» Date= SEP 23, 2001 -
. Times= 23:24:35 >
- -
- USER 1ID: Unknown User M
.-"'C"'.i.itf'.""'-'.tt"t*.tt..t.‘.""'*".'
1. STAAD SPACE EJEMPLO
2. START JOB INFORMATION
3, ENGINEER DATE 04-CIZT-00
4. END JOB INFORMATION
5. INPUT WIDTH 79
6. UNIT METER MTON
7. JOINT COORDINATES
8. 1 000; 2500; 31000; 41500
9, MEMBER INCIDENCES
10. 11 2; 22 3; 3314
11. MEMBER PROPERTY AMERICAN
12. 2 To 3 PRIS YD 0.5 2D 0.25
13. UNIT METER KN
14. CONSTANTS
1z, E 2.5E+007 MEMB 1 TO 3
16. POISSON (.17 MEMB 1 TO 3
17. DENSITY 24 MEMB 1 TO 3
16. ALPHA 1.1E-005 MEMB 1 TO 2
19. UNIT METER MTON
0. SUPPORTS
2i. 1 TO 4 PINNED
2. LOAD 1 VERTICAL
23. MEMBER LOAD
24. L TO 3 UNI GY -2
2%. PERFORM ANALYSIS PRINT ALL
PROBLEM STATISTICS
NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 4/ 3/ 4

ORIGINAL/FINAL BAND-WIDTH = 1/ 1

TCTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 12

SIZE OF STIFFNESS MATRIX = 72 DOUBLE PREC. WORDS

REQRD/AVAIL. DISK SPACE = 12.00/ 2047.7 MB, EXMEM = 1796.5 MB

EJEMPLO == PAGE NO. 2

LOADING 1 VERTICAL

MEMBER LOAD - UNIT MTON METE

MEMBER uDL L1 L2 CON L LIN1 LIN2

C:Mis documentos\STAADPRO\V3clapro. ANL



1 -2.000 GY 0.00 5.00

2 -2.000 GY .00 5.00
3 -2.000 GY 0.00 5.00
«++TOTAL APPLIED LOAD ( MTON METE ) SUMMARY (LOADING 1) . -
SUMMATION FORCE-X = 0.00
SUMMARTION FORCE-Y = -36.00 -
SUMMATION FORCE-2Z = 6.00

SUMMATION OF MOMENTS ARQUND THE ORIGIN-
MY = . 0.00 My= 0.00 Mi=

++ Processing Element Stiffness Matrix.
++ Processing Global Stiffness Matrix.
++ Processing Triangular Factorization.
***WARNING - IMPROPER LOAD WILL CAUSE INSTABILITY
DIRECTION = MX PROBABLE CAUSE MODELING PROBLEM

++ Calculating Joint Displacements.
++ Calculating Member Forces.

***TOTAL REACTION- { MTON METE )} SUMMARY

LOADING 1
SUM-X= 0.00 SUM-Y= 30.00 SUM-2=
SUMMATION OF MOMENTS AROUND ORIGIN-

MX= 0.00 Mym= 0.00 M2Z=

EXTERNAL AND INTERNAL JOINT LOAD SUMMARY-

JT EXT £/ EXT FY/ EXT FZ/ EXT MX/
INT FX INT FY INT F2 INT MX

1 0.00 =-5.00 6.00 0.00
0.00 1.00 .00 0.00

2 0.00 -10.00 C.00 0.00
0.00 -1.00 0.00 0.00

3 c.o0 -10.00 c.00 0.00
0.00 -1.00 0.00 c.00

4 0.00 -5.00 .00 0.00
¢c.o0 1.00 0.00 0.00

EJEMPLO

vewessvveere END OF DATA FROM INTERNAL STORAGE »~

26. PRINT ANALYSIS RESULTS

EJEMPLO

C:\Mis documentos\STAADPRO\V3clapro. ANL

-225.00
23:24:35
23:24:35
23:24:35

AT JOINT 4
-0.728E-11

23:24:35
23:24:35

0.00

225.00

EXT MY/ EXT M2/

INT MY INT M2
0.00 -4.17
0.00 4.17
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
¢.00 4.17
0.00 -§.17

‘== PAGE NO.

A2 A2 X222 2

== PAGE NO.
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JOINT DISPLACEMENT

(CM  RADIANS)

STRUCTURE TYPE = SPACE

JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN  2-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 0.0000 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
SUPPORT REACTIONS -UNIT MTON METE STRUCTURE TYPE = SPACE
JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM 2
1 1 0.00 4.00 0.00 0.00 0.00 0.00
2 1 0.00 11.00 6.00 0.00 0.00 0.00
3 1~ 0.00 11.00 0.00 0.00 0.00 0.00
4 1 0.00 4.00 0.00 0.00 0.00 / 0.00
EJEMPLO .- - -- PAGE NO. 6
MEMBER END FORCES STRUCTURE TYPE = SPACE
ALL UNITS ARE -- MTON METE
MEMBER LOAD JT AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y MOM-2
1 1 1 0.00 4.00 0.00 0.00 0.00 0.00
2 0.00 €.00 0.00 0.00 0.00 -4.99
2 1 2 0.00 5. 00 0.00 0.00 0.00 4.99
3 0.00 5.00 0.00 0.00 0.00 -4.99
3 1 3 0.00 6.00 0.00 0.00 0.00 £.99
4 0.00 4.00 0.00 0.00 0.00 0.00

reessveswesews END OF LATEST ANALYSIS RESULT

27. FINISH

LR R 2 R 2 R R L R Y

LA R R AL A XE Y X E“D OF STAAD.III LA A2 A 222X R Y 2 1

we*s DATE= SEP 23,2001

TIME= 23:24:35 wwee

o.-'o-t't'oo'..otovo-otot.tot.tttcttttot.ttttt-tt*ttttttt

* FOR QUESTIONS REGARDING THIS VERSION OF PROGRAM
RESEARCH ENGINEERS,
974-2500 Fax- {714) 921-2543 =+

* West Coast:
* East Coast:

Ph- (714)
Ph- (978)

686-3636 Fax-

Inc at

L ]

(978) 6B85-7230

.iit.".'t.'t.'.".t..t.t.-Ii.t'.'tt.".f’t*"'t't..i'*t'i

C:\Mis documentos\STAADPRO\V3clapro.ANL
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1"—"_ Jub No Sast o 1 Row
' Bofuare Soewed D Unarown Lser
20 T Pt
o Due 18-May-01 e
Coars P marcot.std | DT 15 340y-2001 02:1
Job information
Engineer Checked Approved
Name:
Date: 18-May-01
| Structure Type | SPACE FRAME |
Number of Nodes 5 | Highest Node 1"
Number of Elements 4 | Highest Beam 13
Number of Basic Load Cases 1
Number of Combination Load Cases 0
Included in this pnntout are data for
[ An | The Whole Structure ]
Incluged in this printout are resuits for load cases:
Type uc
Pnmary 1 VERTICAL
Nodes
Node X Y b 4
(m) {m) {m)
5 4.000 7.000 0.000
7 2.000 3.000 0.000
] 2.000 0.000 0.000
10 9.000 7.000 0.000
11 8.000 | 0.000 0.000
Prnt Tma/Ouin 22002001 23 &2 STAADPro for Windows Reissss 3.1 ot 1 ot 4
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‘ F_1 J g e 2 Row
;{ < 4 o
Solware armed 0 Unicwen Liser
Jab Thie A
» Due 48 htor Ot oo
pw— F marcot std | oo 3 0aay-2001 02:1
Beams
Beam ] Node A | Node B | Length iProperty B
{m) degrees
6 ] 7 3.000 1 0
10 7 5 4472 1 0
11 5 10 5.000 1 0
13 10 1 7.000 1 0
Section Properties
Prop Section Area by Ia J Material
(m?) (m*) (m*) (m*)
1 | Rect 0.80X0.40 0.320 0.004 0.017 0.012 -
Materials
Mat Name E G v Density a
(kN'mm?) | (kN/mm?) (kg/m*) (1PK)
1 Steel 205.000 82.000 0250 77.000 12E -12
2 | Concrete 25.000 10.684 0.170 24.000 12E -12
3 Alummum 70.000 26.318 0.330 26.800 23E-12
Supports
Node X Y 2 rX (23 2
(kN/mm) | (kN/mm) | (kNfmm) | (kN/rad) | (kN/rad) | (kN/rad)
g Fuxed .Fixed Fxed - . N
11 Fixed Fixed Fixed - . R
Releases
There is no data of this type.
Basic Load Cases
Number Name
1 VERTICAL
Prirt Tova/Dan 220042001 23,53 STAAD/PTO for Windows Relesse 3.1 Pt s 3 04
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Comrt F marcot st | OwarTe 18 002001 02
Combination Load Cases
There is no dats of this type.
5 11=5m 10
'
102447 m
513'7& >
?
6e3m o
]
¥ -
2= 9 4 1
Whoile Structure Loads 5kN-1m 1 VERTICAL
T Tema/Dms 2300200 22 2 STAAD/Pro for Windows Release 1.1 Ty
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:0.001M ““Max 0.001 m -
Max: 0.001
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; -
-19.6 kN/m
NS N11
X = 7.269 kN X = -Tmm'
Y =  35024kN Y =  63.043kN!
Z = 0.000 kN Z = 0.000 kN i
MX = FREE IMX = FREE
MY = FREE IMY = FREE
‘MZ = FREE IMZ = FREE
Prvs Tema/Dmtn. 240872001 03.23 STAAD/PTG for Windows Reieass 3.1 ot o 1 o4
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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
5470;7230;/9200; 1097 0; 119 0 0;
MEMBER INCIDENCES

6 97; 10 7 5; 11 5 10; 13 10 11;
MEMBER PROPERTY AMERICAN

6 10 11 13 PRIS YD 0.8 ZD 0.4
SUPPORTS

9 11 PINNED

UNIT METER KN

CONSTANTS

E 2.5e+007 MEMB 6 10 11 13

POISSON €.17 MEMB 6 10 11 13

DENSITY 24 MEMB 6 10 11 13

ALPHA 1.1e-005 MEMB 6 10 11 13

UNIT METER MTON

LOAD 1 VERTICAL

MEMBER LOAD

11 UNI GY -2

PERFORM ANALYSIS PRINT ALL

PRINT SUPPORT REACTION ALL

PRINT JOINT DISPLACMENTS ALL

PRINT MEMBER FORCES ALL

FINISH -

C:\Mis documentos\cursos\stadpro\ejemplos\marcol .std



PAGE NO.
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STARD/Pro STAAD-1II
Revision 3.1 .. ..

-

* Proprietary Program of
. RESEARCH ENGINEERS, Inc.
-

f e m——-

Date= SEP 24, 2001
Time= 0:35:15

* % & ¢ % 4 ¥+ » »

USER ID: Unknown User

P Y 2 LI 222 e R L 2 A R X2 L 2l L2 A s d Al At gl

STAAD PLANE VIGA EJEMPLO 2
START JOB INFORMATION
ENGINEER DATE 1B8-MAY-01
END JOB INFORMATION
INPUT WIDTH 79
UNIT METER MTON
JOINT COORDINATES
S 4 70; 7230; 9200, 10970711900
MEMBER INCIDENCES
10. 6 9 7; 10 7 %; 11 § 10; 13 10 11
1i. MEMBER PROPERTY AMERICAN
12. € 1C 11 13 PRIS YD 0.8 2D 0.4
13. SUPPORTS :
14. 9 11 PINNED
5. UNIT METER XN
1€. CTONSTANTS
17. E 2.5E+007 MEMB 6 10 11 13
1E. POISSON G.17 MEMB 6 10 1! 13
1¢. DENSITY 24 MEMB 6 10 11 13
2C. ALPHA 1.1E-005 MEMB 6 10 11 13
2. UNIT METER MTON
22. LOAD 1 VERTICAL
23. MEMBER LOAD
24. 11 UNI GY -2
2%. PERFORM ANALYSIS PRINT ALL

W O )W S LR

PROBLEM STATISTICS

T o S . -

NUMBEF OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 5/ 4/ 2
CRIGINAL/FINAL BAND-WIDTH = 3/ 1

TOTAL PRIMARY LOAD CASES = i, TOTAL DEGREES OF FREEDOM = 11
SIZE OF STIFFNESS MATRIX = 66 DOUBLE PREC. WORDS

REQRD/AVAIL. DISK SPACE = 12.01/ 2047.7 MB, EXMEM = 1804.5 MB
VIGh EJEMPLC 2 -- PAGE NO.

LOADING 1 VERTICAL

MEMBER LOAD - UNIT MTON METL

MEMBER uoL Ll w2 CON L LIN1 LIN2

C:\Mis documentos\cursos\stadpro\ejemplos\marcol ANL



11 -2.000 GY 0.00 5.00

»=wPOTAL APPLIED LOAD ( MTON METE ) SUMMARY (LOADING 1)

SUMMATION FORCE=-X = 0.00
SUMMATION FORCE-Y = -10.00 .
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MY = 0.00 MY= 0.00 MI=

++ Processing Element Stiffness Matrix.
++ Processing Global Stiffness Matrix.
++ Processing Triangular Factorization.
++ Calculating Joint Displacements.

++ Calculating Member Forces.

*++TOTAL REACTION ( MTON METE ) SUMMARY

LOADING 1

SUM-X= 0.00 SUM-Y= 10.00 SUM-2Z=

SUMMATION OF MOMENTS AROUND QRIGIN-
MX= 0.00 MY= 0.00 MI=

EXTERNAL AND INTERNAL JOINT LOAD SUMMARY-

JT EXT FX/ EXT FY/ EXT F2/  EXT MX/
INT FX  INT FY  INT F2Z INT MX

5 0.00 -5.00 c.00 0.00
c.00 5.00 0.00 0.00

T C.00 0.00 0.00 0.00
C.00 _  0.00 0.00 0.00

9 G.00 0.00 0.00 0.00
-0.74 -3.87 0.00 0.00

10 €.00 -5.00 0.00 0.00
0.00 5.00 ¢.00 0.00

11 0.00 0.00 0.00 0.00
0.74 -6.43 0.00 0.00

+ -65.0

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

0.00

65.00

EXT MY/
INT MY

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

tevesvevacer PND Or DATA FROM INTERNAL STORAGE (22 A2 222 2 X2 2]

VIGA EJEMPLO 2
2€. PRINRT SUPPORT REACTION ALL

VIGA EJEMPLO 2

e

EXT M2/

INT MZ

-4.17
4.17
0.00
.00
0.00
0.00
4.17

-4.17
0.00
0.00

PAGE NO.

== PAGE NO.

SUPPORT REACTIONS -UNIT MTON METE STRUCTURE TYPE = PLANE

JOINT LOAD FORCE=-X FORCE-Y FORCE-2 MOM-X
9 i 0.74 3.57 0.00 0.00
11 1 -0.74 6.43 0.00 0.00

C:\Mis documentos\cursos\stadpro\ejemplos\marco] ANL
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oY I 2 2 A 2 & 4 44 END OF LATEST ANALYSIS RESULT ‘tt'.tttt'i*t;-

27. PRINT JOINT DISPLACMENTS ALL

- R B -

VIGR EJEMPLO 2

JOINT DISPLACEMENT (CM  RADIANS) STRUCTURE TYPE = PLRNE

- ke 2

JOINT LORD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN  Z-ROTAN

0.0873 -0.0395 0.0000 0.0000 0.0000 -0.0002

5 1

7 i 0.0252 -0.0013 0.0000 0.0000 0.0000 ~0.0001
8 1 C¢.o0000 0.0000 0.0000 0.0000 0.0000 -0.0001
10 1 0.0968 -0.0055 0.0000 0.0000 0.0000 0.0001
1z 1 0.0000 0.0000 0.0000 0.0000 0.0000 -0.0003

veevsesvwewess END OF LATEST ANALYSIS RESULT *ewwewwervewis
28. PRINT MEMBER FORCES ALL

VIGA EJEMPLO 2 -- PAGE NO.
MEMBEP END FORCES STRUCTURE TYPE = PLANE

- -

ALL UNITS ARE -- MTON METE

MEMBER LOAD JT . AXIAL SHEAR-Y SHEAR-Z TORSION MOM-Y
€ : 9 3.57 -0.74 0.00 .00 0.00

7 -3.5% .74 0.00 0.00 0.00

iC - 7 3.83 0.93 0.00 0.00 0.00

S -3.53 -0.93 6.00 0.00 .00

.l 1 L] 0.74 3.7 0.00 0.00 0.00

10 -C.74 6.43 0.00 0.00 0.00

13 z 10 €.43 0.74 0.00 0.00 0.00

P DA -€.43 -0.74 0.00 0.00 0.00

'TEEERERE R R Y N EY ) END OF MTEST MMYSIS RESULT LA S A A% A 4 2 XL X2 2 )
29. FINISH

vetpatebedarbtee END or STAAD.III (A2 A X2 X2 X2 2X] )
*=*+ DATE= SEP 24,2001 TIME= 0:35:15 wwee
LA LA A AR L AL XEZ S ARl A2 S RS2 A2 2 AR 22X a2 2R R 2 X 20 2 X 2% X 2 3
* FOR QUESTIONS REGARDING THIS VERSION OF PROGRAM d
* RESEARCH ENGINEERS, Inc at *
* West Coast: Ph- (714) 974-2500 Fax~ (714) 921-2543
* East Coast: Ph- (978} €688-3636 Fax- (978} 685-7230 =

AR A A S R AR LR AR LR A AR R AN EEEREREE XX S B XX XX X Rp gy g

C:\Mis docurnentos\cursos\stadpro\ejemplos\marcol . ANL
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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 COORDIRATES -
1030; 2330;3630:;4930;51230;,6060;7360; 8¢660;
9 960; 10126 0; 11 09 0; 123 90, 136 90; 14 9 9 0; 15 12 9 0;

16 0 12 0; 17 3 12 0O; 18 6 12 0; 19 9 12 0; 20 12 12 0; 21 0 15 0; 22 3 15 O:
23 6 15 0; 24 915 0; 2512 15 0; 26 0 D 0; 27 3 0 0; 28 6 0 0; 2% 9 0 O:

30 12 0 O;

MEMBER INCIDENCES
112;223; 334 445;567; 678 78989 10; 911 12; 10 12 13;

13 13 14; 12 14 15:; 13 16 17; 14 17 18; 15 18 19; 16 19 20; 17 21 22:; 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 B; 29 4 9; 30 S 10: 31 6 11; 32 7 12; 33 8 13; 34 9 14; 35 10 15:
36 11 16; 37 12 17; 38 13 1B; 39 14 19; 40 15 20; 41 16 21; 42 17 22: 43 18 23;
44 19 24; 45 20 25;

MEMBER PROPERTY AMERICAN

1 TO 45 PRIS YD 0.4 ZD 0.4

SUPPORTS

2¢ TO 30 FTIXED

UNIT METER KN

CONSTANTS

E 2.5e+007 MEMB 1 TO 45

POISSON 0,17 MEMB 1 TO 45

DENSITY 24 MEMB 1 TC 45

ALPHA 1.2e~-011 MEMB 1 TO 45 -

UNIT METER MTON

LOAD I PESC PROPIO

MEMBER LOAD

I TC 20 UNI GY =2

LOAD ¢ Fuerza lateral

JOINT LOAD

¢
ME 3 Combinacién (suma de ambas)
PERFORM ANALYSIS PRINT ALL

PRINT SUPPORT REATTION ALL
FINISH

C:\Mis documentos\cursos\stadpro\ejempios\marco4n_std



PAGE NO. 1

prarRraraeapararapepaparapepreperarar et L L L 3 2 3 4 L A S L 4 A 4 b 4 b A A d A A 4 & 42

- STARD/Pro STRAD-III

* Revision 3.1 e Y
. Proprietary Program of
. RESEARCH ENGINEERS, Inc.

. . w

Dates= SEP 24, 2002
Time= 1:29:31

O T

USER ID: Unknown User

P R R I R R TR AR A T A A X L L AL E LAl h k)

STARD PLANE VIGA OCHO CLAROS

. START JOB INFORMATION

ENGINEER DATE 31~MAY-0l

. END JOB INFORMATION

INPUT WIDTH 78

. UNIT METER MTON

JOINT COORDINATES

1030; 233036304930, 5-1230;:6060; 73640, 8¢6¢60

9960, 1012 6 07 11 09 0; 123 90; 136 90; 14 950; 151290

OWMmMm <) hin H W= OWwm - U B W RN
Cor e e e a e e e e e e e e e

1 i 0 12 0; 17 3 12 0; 18 6 12 0; 19 9 12 0; 20 12 12 0; 21 0 15 0; 22 315 0
1 23 6 15 0; 24 9 15 0; 25 12 15 0; 26 O 0O 0; 27 30 0; 2B 6 0 0; 29900

1 301200 '

1 MEMBER INCIDENCES

1 21 2; 22 3; 334; ¢4 45; 567 678; 789 89 10; 9 11 12; 10 12 13

p 12 13 14; 12 14 15; 12 16 17; 14 17 18:; 15 18 19; 16 19 20; 17 21 22: 18 22 3
1 19 23 24; 20 24 25; 21 26 1; 22 27 2; 23 28 3; 24 29 4; 25 230 5; 26 1 6

1 27 2 7; 28 3 8; 29 4 9; 30 5 10: 31 6 11; 32 7 12; 33 8 13; 34 9 14; 35 1015
1 3€ 11 16; 37 12 17; 38 13 18; 39 14 19; 40 15 20; 41 16 21; 42 17 22; 43 18 3
1 44 19 24; 45 20 25

20. MEMBER PROPERTY AMERICAN

2.. L TC 4% PRIS YD C.4 2D 0.4

22. SUPPORTSE

23. 26 TO 3C FIXED

24, UNIT METER KN

25. TONSTANTS

2. E Z.5E+007 MEME 1 TO 45

27. PQISSON 0.17 MEMB 1 TO 45

2€8. DENSITY 24 MEMB 1 TO 4% -

29. ALPHA 1.2E-011 MEMB 1 TO 4% ..

3C. UNIT METER MTON

3.. LOAD 1 PESO PROPIO

32. MEMBER LOAD

33. 1 TO 20 UNI GY =2

34. LOAD 2 FUERZA LATERAL
35. JOINT LOAD

36. 1 X 2
37. 6 FX 4§
3. 11 FX &
39, 16 FX 8

40. 21 FX 10
41. LOAD COMB 3 COMBINACION (SUMA DE AMBAS)

VIGA OCHO CLAROS == PAGE NO. 2

C\Mis documenins'cursos \madprocjemplosiaarooda ANL
61



42. 11.0 2 1.0
43. PERFORM ANALYSIS PRINT A.L

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPCRTS = 30/ 45/ 5.

ORIGINAL/FINAL BAND~-WIDTH = 25/ S5_
TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 75

SIZE OF STIFFNESS MATRIX = 1350 DOUBLE PREC, WORDS
REQRD/AVAIL. DISK SPACE = 12.07/ 2047.7 MB, EXMEM = 177595.0 MB

VIGA OCHO CLAROS == PAGE NO.

LOADING i PESO PROPIO

MEMBER LOAD - UNIT MTON METE

MEMBER UDL Ll 12 CON L LIN1 LIN2
1 -2.000 GY ©.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
5 -2.000 GY 0.00  3.00
6  -2.000 GY 0.00  3.00
7 -2.000 GY ©0.00  3.00
&  -2.000 GY 0.00  3.00
$  -2.000 GY 0.00  3.00

10 -2.000 GY ©0.00  3.00
11 -2.000 GY 0.00  3.00
12 -1.000 GY ©0.00  3.00
i3 -2.000 GY ©0.00  3.00
14 -2.000 GY ©0.00 3,00
18 -2.000°6Y 0.00  3.00
16 -2.00C GY 0.00  3.00
17 -2.000 GY 0.00  3.00
18 -2.000 GY 0.00  3.00
1  -2.000 GY 0.00  3.00
20 -2.000 GY 0.0C  3.00

***TOTAL APPLIED LOAD MION METE ; SUMMARY (LOADING 1)

(
SUMMATION FORCE-X = ¢c.00
SUMMATION FORCE-Y = -120.00
SUMMATION FORCE-Z = .00

SUMMATION OF MOMENTS AROQUND THE ORIGIN-
MY = 0.00 MYe 0.00 Mz= =720.00

LOADING 2 FUERZA LATERAL

-

JOINT LOAD - UNIT MTON METE

JOINT FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM-2

C:\Mus documenios\cursas wadpro'cyempios wnarcodg ANL
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1
6
11
16
21

VIGR OCHO CLARQS

2.00
4.00
6.00
8.00
10.00

0.00
6.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
.-Lt.00 . 0.00

*=+TOTAL APPLIED LOAD ( MTON METE ) SUMMARY (LOADING 2)
SUMMATION FORCE-X =
SUMMATION FORCE-Y =
SUMMATION FORCE-Z =

30.
c.
0.

00
00
00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MY =

0.00 MY=

0.00 MZ=

++ Processing Element Stiffness Matrix.
+- Processing Global Stiffness Matrix.
++ Processing Triangular Factorization.
++ Calculating Joint Displacements.
++ Calculating Member Forces.

**+TOTAL REACTION

LOADING

SUM-X=

1

( MTCN METE ) SUMMARY

0.00 SUM-Y=

120.00 SUM-2=

SUMMATION OF MOMENTS AROUND ORIGIN-

MY =

0.00 MY=

0.0

0 M=

ZXTERNAL AND INTERNAL JOINT LOAD SUMMARY-

e
- .

10

EXT FX/
INT FX

C¢.00
¢.o¢
0.00
0.00
c.00
¢.o0
.00
0.00
0.00
0.00
0.00
0.00
c.00
0.00
0.00
0.00
6.00
¢.00
0.00
0.00

EXT FY/
INT FY

-3.00
3.00
-6.00
6.00
-6.00
6.00
-6.00
€.00
-3.00
3.00
-3.00
.00
-6.00
€.00
-6.00
6.00
-6.00
6.00
-3.00
3.00

EXT FZ
INT F2

.00
0.00
.00
G.00
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

/

0.00

C:\Mis documentos'cursas\stadpro'ejemplosimarooda. ANL

EXT MX/
INT MX

0.00
0.00
0.00
0.00
0.00
€.00
.00
0.00
¢.o00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 0.00
0.00 0.00
0.00 .00
0.00 .00
_. Q.00 .. .0.00_
-- PAGE NO.
=330.00
1:29%:31
1:29:31
1:29:31
1:29:31
1:29:31
0.00
720.00
EXT MY/ EXT MZ/
INT MY INT M2
0.00 -1.50
0.00 1.50
0.00 0.00
.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1.50
0.00 -1.50
0.00 -1.50
0.00 1.50
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1.5¢0
0.00 -1.50

63



11 0.00 -3.00 0.00 0.00 0.00 =-1.50

0.00 3.00 0.00 0.00 0.00 1.50
12 0.00 -6.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 0.00 0.00 0.00

VIGA OCHO CLAROS == PAGE NWO. 5
13 0.00 ~-6.00 0.00 0.00 0.00 0.00
0.00 6,00 - 0.00 0.00 0.00 . 0.00
14 0.00 -6.00 0.00 0.00 0.00 0.00
6.00 6.00 0.00 0.00 0.00 .00
15 0.00 -3.00 0.00 0.00 0.00 1.50
c.00 3.00 0.00 0.00 0.00 -1.50
16 0.00 -3.00 0.00 0.00 0.00 -1.50
0.00 3.00 0.00 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 0.00 0.00
16 0.00 -€.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 0.00 0.00 0.00
19 0.00 -6.00 0.00 0.00 0.00 0.00
€c.00 €.00 0.00 0.00 0.00 .00
20 0.00 -3.00 0.00 0.00 0.00 1.50
0.00 3.00 0.00 0.00 0.00 -1.50
2% 0.00 -3,00 0.00 0.00 0.00 -1.50
0.00 3.00 0.00 .00 . 0.00 1.50
22 0.00 -€.00 ¢.00 0.00 0.00 0.00
€.00 €.00 0.00 0.00 0.00 .00
23 0.00 -6.00 0.00 ¢.00 0.00 0.00
0.00 6.00 .00 0.00 0.00 0.00
24 ¢.00 -6.00 0.00 0.00 0.00 -0.00
0.00 6.00 .00 0.00 0.00 0.00
2z 0.00 -3.00 0.00 0.00 ¢.00 1.50
0.00 3.00 0.00 0.00 0.00 -1.50
2€ 0.0¢ ¢.o0 .00 0.00 0.00 0.00
-0.27 -15%.62 0.00 .00 0.00 0.27
A €c.00 0.00 .00 .00 0.00 0.00
-C.01 -29.30 .00 0.00 0.00 0.02
2E Cc.Q0 0.00C 0.00 .00 0.00 .00
0.00 -30.17 ©.00 0.00 ¢.00 0.00
2% 0.00 .00 0.00 0.00 0.00 0.00
0.01 -29.30 0.00 0.00 .00 -0.02
3C 0.00 G.00 .00 G.00 0.00 0.00
c.27 -15.62 0.00 0.00 0.00 -0.27

LOADING 2

SUM-X= -3C.30 SUM-Y= 0.00 SUM-2= 0.00
SUMMATION OF MOMENTS AROUND CRIGIN-

MX= 0.00 MY= 0.00 Ml= 330.00
EXTERNAL AND INTERNAL JOINT LOAD SUMMARY-

JT EXT FX/ EXT FY/ EXT FZ/ EXT MX/ EXT MY/ EXT MZ/
INT FX INT FY INT F2 INT MX INT MY INT M2

C:\vins documenos\cursos stadprosejempios unarootn ANL



.00 0.00 . 0.00 . 0.00 0.00

1 2.00 )

-2.00 0.00 0.00 0.00 C.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

VIGA OCHO CLAROS -- PAGE NO.
3 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 ~--. 0,00 —-. 0.00 --- -0.00
4 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
3 4.00 c.00 . 0.00 0.00 0.00 0.00
-4.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 6.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
8 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
9 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 ¢.00 0.00 0.00 0.00
c.00 0.00 0.00 C.00 0.00 0.00
11 6.00 0.00 0.00 0.00 0.00 0.00
-6.00 0.00 0.00 0.00 6.00 0.00
12 ¢.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 6.00 0.00 0.00 0.00
12 c.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 .00 __ 0,00 0.00 " 0.00
14 0.00 0.00 0.00 c.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
1t 6.00 ¢.00 0.00 0.00 6.00 0.00
0.00 6.00 0.0¢ 0.00 0.00 0.00
1€ €.00 0.00 0.00 0.00 0.00 0.00
-8.00 0.00 0.00 0.00 0.00 0.00
i7 0.00 ° 0.00 0.00 0.00 0.00 0.00
C.00 0.00 ©.00 0.00 0.00 0.00
18 g.oc ¢.00 0.00 0.00 0.00 0.00
¢.00 C.00 0.00 0.00 0.00 0.00
16 c.00 ¢.00 0.00 0,00 0.00 0.00
0.00 ©.00 0.00 0.00 0.00 0.00
20 ¢.00 2.6 .00 0.00 0.00 0.00
C.00 0.00 0.00 0.00 0.00 0.00
2 10.00 0.00 0.00 0.00 0.00 0.00
-1¢.00 0.00 0.00 0.00 0.00 0.00
22 G.00 0.00 0.00 0.00 0.00 0.00
€.00 0.00 0.00 0.00 0.00 0.00
23 0.00 0.00 0.00 t.00 0.00 0.00
0.00 0.00 6.00 6.00 0.00 0.00
24 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00
¢.00 0.00 0.00 0.00 0.00 0.00
26 0.00 0.00 0.00 0.00 0.00 0.00
5.13 23.71 0.00 0.00 0.00 -10.02
27 0.00 0.00 0.00 0.00 0.00 0.00
6.64 -1.38 0.00 0.00 0.00 -11,49

C-\Mis documentos\cursos stmdirowietnpios marcoda. ANL



28 0.00 ¢.00 0.00 0.00 0.00 0.00

6.52 ~0.04 0.00 0.00 0.00 ~11.36
29 0.00 0.00 0.00 ¢.00 0.00 " 0.00 -
6.62 1.29 0.00 0.00 0.00  -11.45
30 0.00 0.00 0.00 __ 0.00 0.00 . .. B.00  _ . __
5.08 -23.58 0.00 0.00 0.00 -9.95
-~ PAGE NO. 7

VIGA OCHO CLAROS

LOAD COMBINATION NO. 3
COMBINACION (SUMA DE AMBAS)

LOADING- 1. 2.
FACTOR - 1.00 1.00

«wesevsvesss END OF DATA FROM INTERNAL STORAGE **sewswewsvs
44. PRINT SUPPORT REACTION ALL
VIGA OCHO CLAROS -- PAGE NO. 8

SUPPORT REACTIONS -UNIT MTON METE STRUCTURE TYPE = PLANE

JOINT LOAD FORCE~X FORCE-Y FORCE-2 MOM-X MOM-Y MOM 2
26 1 0.27 15.62 0.00 0.00 0.00 -0.27
Z -5.13 -23.71 0.00 0.00 0.00 10.02

3 -4.8¢ -8.09 Q.00 0.00 0.00 9.75%

27 1 0.01 29.30 0.00 0.00 0.00 «0.02
2 -6.64 1.38 0.00 0.00 0.00 11.49

3 -6.6€3 30.67 c.00 0.00 6.00 11.48

2E 1 c.00 30.17 0.00 0.0C 0.00 0.00
2 -6.52 0.04 c.00 0.00 0.00 11.36

3 -6.52 30.21 0.00 0.00 0.00 11.36

29 1 -0.01 29.30 0.00 0.00 0.00 0.02
2_ -€.62 -1.29 0.00 0.20 0.00 11.45

3 -6.63 28.01 0.00 0.00 0.00 11.47

30 i -0.27 15.62 c.00 0.00 0.00 0.27
2 -5.09 23.58 0.00 0.00 0.00 9.95%

3 ~-5.36 39.19 0.00 0.00 0.00 1c.22

sesvere=seevrevs END OF LATEST ANALYSIS RESULT *vvweevevesreve
45. FINISH

. (A2 XS XXX R XX 3 X1 END or STAAD_III LA AL E AL LR XL XX 2 2
*s*+ DATE= SEP 24,2001 TIME= 1:29:3]1 wwwe
A AR A AL S A XL R AR S A X2 A AR R R R LR Y E DX B R PR RN TR FR-Y PUggrgreprigrapragragrar gy
* FOR QUESTIONS REGARDING THIS VERSION OF PROGRAM *
‘ RESEARCH ENGINEERS, Inc at *
* West Coast: Ph- (714) 974-2500 Fax- (714) 921-2543
* East Coast: Ph- {578) 688-3636 Fax- (978) 685-7230 =+

LAA AL A AR AL AL LA R L YR X XX R T EE B TR R g g g g e arae ey
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Den24-Sep-01 O
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rr3-20-10n.sd

| o 345002001 161

1331 kN
-

1422 kN
-

1283 kN
o

1105 kN
-

887 kN
i

439 kN
-

1269 kN
— -

1054 kN
B4 kM
— -
add KN
——

;_,(J g

- ®

Whoie Structure Loads 262.764kN:1m 2 FUERZAS LATERALES PARA RIGIDECES

Pt TovaCiomn 2OR0Y 1408

BTAAD/PYD for Windows Reiease 3.1
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— Jab e St b P
& :
1 o
N Bofresre lowmd 0 Lrsknceer: Lner
! Job Tiee o
! » _ Du 2 Sap-01 ou
== % mar3-2d-10n.5td | ommTme 24.54p-2001 16:07
| - :
. Section Properties
Prop Section Arsa by 5 J Materiail
m?) (m) (mY (m) T
1 Rect 0.85X0.85 0.802 0.068 0.088 0.115 - )
2 { Rect0.95X0.35 0.332 0.003 0.025 0.010 -
Materials
Mat Name E G v Density a '
(N/mm?) | (N/mm?) (xg/m®) (1K) |
1 Steel 205.000 82.000 0.250 77.000 12E -12 - '
2 Concrete 25.000 10.684 0.170 24.000 12E -12 .
3 Aluminum 70.000 26.318 0.330 268.600 23E -12 :
Supports 3
Node X Y Z rxX__ Y rZ
{kN/mm) (kN/mm) | (kN/mm) (kN/rad) {(kN/rad) (kNrad)
3 Fixnd Fixed Fomd Foed Fixad Fooad
2 F ooed Fiomd Fixnd Fomd Fooed Focad
3 Foed Foad Fomd Fomed Fixed Fooad
4 Foted *Fixed Fooad Fived Fixed Fomd
5 Foced Fixed Foad Fired Fixed Fioad
Releases
There is no data of this lype.
Basic Load Cases
Number Name
1 PESO PROPIO
2 FUERZAS LATERALES PARA RIGIDECE:
Combination Load Cases
There is no data of this type.
Pt Tema/Dom. L0200 a9 STAALVPTo for Windows Relesss 3.1 ot fam B ot 8
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R i

Part
Boftware ourmad 10 Uviyxsen Lner
1 Jab Tt o
: By W G
Coert % mer3.20- 1on.su | e 24-Sep-2001 18:07
| ;
Beams Cont...
Beam | Node A | Node B[ Length |Property] B
(m) degrees -
36 24 25 8.000 2 0
37 21 26 3.500 1 0
a8 22 27 3.500 1 0
39 23 28 3.500 1 0
40 24 29 3.500 1 )
41 25 30 3.500 1 0
42 26 27 8.000 2 0
43 27 28 8000 2 [ o
44 28 26 8.000 2 0
45 29 30 8.000 2 0 .
46 26 3 3.500 1 0 .
47 27 32 3.500 1 0 i
48 28 33 3.500 1 o .
51 31 a2 8.000 2 0
52 a2 33 8.000 2 0
55 31 38 3.500 1 0
56 32 a7 3.500 1 0
57 33 38 3.500 1 0
60 35 a7 8.000 2 0
81 a7 38 8.000 2 0
B4 3% 41 3,500 1 0
85 37 42 3.500 1 0
86 a8 43 3.500 1 0
68 41 42 8.000 2 0
70 42 43 8.000 2 0
73 41 46 3.500 1 )
74 42 47 3.500 1 0
75 43 48 3.500 1 0
78 46 47 8.000 2 0
79 47 48 8.000 2 0
82 46 51 3.500 1 0
83 47 52 3.500 1 0
B4 48 53 3.500 1 0
87 51 52 8.000 2 )
88 52 53 8.000 2 0
Prit TwnaDmm. 40072001 1600 STAADPIO for Windows Release 3.1 V aar=T~vTTY



L{ - -t
) Solmre a0 Linknown e
. Job Tie ol
: > D2d-Sepdt | O
: Cone R mer3-20-10n.etd | omarTe 24 50p-2001 18:07
!
. Beams -
' Beam | Node A | Node B Length |Property p ¢
(m) degrees
1 1 6 5.000 1 0
2 2 7 5.000 1 v
3 3 8 5.000 1 0
4 4 ] 5.000 1 0
5 5 . 10 5.000 1 0
6 6 7 8.000 2 0
7 7 8 8.000 2 0
B 8 g 8.000 2 0
8 ] 10 8.000 2 0
10 6 1" 3.500 1 0
1" 7 12 3.500 1 0 .
12 8 13 3.500 1 0
13 8 14 3.500 1 0
14 10 15 3.500 1 0
15 1 12 8.000 2 0 o
16 12 13 8.000 2 0
17 13 14 8.000 2 [}
18 14 15 8.000 2 0
19 11 106 3.500 1 0
20 12 17 3.500 1 0
21 13 18 3.500 1 0
22 14 16 3.500 1 0
23 15 20 3,500 1 0
24 16 17 8000| 2 0 )
25 17 18 8.000 2 0
26 18 18 8.000 2 4]
27 19 20 8.000 2 0
28 16 21 3.500 1 0
29 17 2 3.500 1 0
30 18 23 3.500 1 0
31 19 24 3.500 1 0
32 20 25 3.500 1 0
a3 21 22 8.000 2 1]
34 22 23 8.000 2 0
a5 23 24 8.000 2 4}
Pret Tyne/Omm. 24002001 1808 STAAD/Pro for Windows Relsase 3.1 oot fur 3 914




1 F 1] Sl e Aov
- 2

h[ .‘“ { M
I
' Softenre fosrmad 1 Lnroee User
imm ol
: » e24Sep0t O
| Gy = mar3-2o-10n.std Dew/Te 24-Sep-2001 18:07

Nodes Cont...

Node X Y F 4
{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
21 0.000 15.500 0.000
2 8.000 15.500 0.000
23 16.000 15.500 0.000
24 24.000 15.500 0.000
25 32.000 15.500 0.000
26 0.000 16.000 0.000
27 8.000 16.000 0.000
28 16.000 19.000 0.000
28 24.000 19.000 0.000
30 32.000 19.000 0.000
3 0.000 22.500 0.000
az 8.000 22.500 0.000
a3 18.000 22.500 0.000
35 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 28.500 0.000
48 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
Proxt TemaDsee. 34000200 108 STAADPTO for WAndows | 14 Pos o 2 o8 8
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l— ‘ Job Mo St o ]
‘{ —{ Part
! Soheave vt 10 Unihoen Lner
J0b The b
o D24 Sep0Y |
e P mar3.2d-10n.std DT 24.50p-2001 16:07
~ Job Information )
Engineer Checked Apptovod
Name:
Data: 24-Sep-01
| Structure Type | SPACE FRAME |
Number of Nodes 45 | Highest Node 53
Number of Eiements 70 | Highest Beam 88
Number of Basic Load Cases 2
Number of Combinaton Load Cases 0
Included in this printout are data for:
f A | The Whote Structure 1
included in this pnntout are results for load cases:
Type e Name
Prnmary 1 PESO PROPIO
Pnmary - 2 FUERZAS LATERALES PARA RIGIDECE:
Nodes
Node x Y 4
{m) (m) (m)
1 0.000 0.000 0.000
2 8.000 0.000 €.000
3 16.000 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
] 24.000 . 5.000 0.000
10 32.000 5.000 0.c00
11 0.000 8.500 0.000
12 8.000 8.500 0.000
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JOINT

24

:

By b4 B = R 6 RS = N e R R R R R R e R e RS

PRI e BB R b R R R

LA}

YA Y

LY S R

X-TRANS

0.
0.
0.
0.
0.
Q.
0.
0.
0.
0.
-0.
4.
-0.
4.
-0.
4.
-0.
4.
0.
4.
-0.
B.
-0.
B.
-0.
8
-C
§.
-0,
e
-C
i3
-0.
12.
-0.
-0
12
=-C.
.2
-C
7.
-C
i6.
-G,
16.
-G
16.

MARZOS TIPO EN

JOINT

CISPLACEMENT

oooc
0000
0000
0000
0000
0000
gooo
0000
oQoo
0000
0024
3083
0017
3180
od10
3054
0004
2746
0002
217198
0038
711%
0033
€402
0030

.591%
.0028

562¢C
0027

54N
.0064
L0045

0063
911%
006C

2.8564
L0055
.g268

o058

.822¢
L0163

0099

.0102

8Bl4
Q102
078

.009%

Rk |

Y-TRANS

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
C¢.0000
0.0000
0.0000
0.0000
-0.0269
0.2117
-0.0337
0.0006
-0.0303
-0.,0897
-0.0174
-0.0048
-0.0128
-0.1178
-0.0426
0.341%
~0.0545
0.0019
-0,0488
-0.1528
-C.0268
-0.0087
-0.0197
-C.1820
=0.0583
C.452%
~0.0729
C.0039
-0.0650
-C.2164
=£.033°
-C.0127
-5.0246
«C.2272
-C.0718
C. 5460
=0.089C
G.0062
-C.0787
-0.26809%
-C.0381
-G.0167

Z-TRANS

0.0000
0.0000
¢.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
0. pooo
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
Q.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.06000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.c0000
0.0000
0.0000
0.0000
€.o000
0.o00cC
0.000C
0.0000
0.0000
0.0000
0.0000
6.0000

X {(PARA TORSIN, PMM)

—————

JOINT
25
26
27
28
29

0

C:\Mis docosmsersos'corsa prone

:

[N VN VRN VTN R N

X+~TRARS

=-0.
16.
=-0.
20.
-0.
20C.
~G.
20.

=0.

20.
-0.

0097
T4T4
01
9T
0134
T48%
0140
4624
0160
08¢
017%

{f=_] RADIANS)

Y=TRANS

-0.0277
-0.254%
-0.0820

0.6232
=0.102¢

0.0091
-0.0900
~0.3464
~0.0400
~0.0200
-0.0289

Z-TRANS

0.0000
0.0000
0.0000
0.00600
G.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

24-10 ANL

X-ROTAN

0.0000
C.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.9000
0.0000
0.0000
0.0000
0.0000
0.00Q0
€.0000
0.0000
G.0000
0.0000
0.0000
€.0000
0.,0000
0.0000
¢.c000
€.0000
©.0000
0.0000
0.0000
¢.0000

X=-ROTAN

¢.0000
0.0000
©.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Y=ROTAN

0.0000
0.0000
0.0000
£6.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
©.0000
0.0000
G.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Z-ROTAN

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.4Q000
0.0000
0.0000
0.0000
0.0000
~0.0113
0.0000
-0.0100
©¢.0000
-0.0099
0.0000
-0.0098
0.0000
-0.0111
0.0000
-0.0116
©.0000
-0.0106
0.0000
-0.010%
0.0000
-0.010%
0.0000
-0.0115
0.0000
-0.0109
0.0000
-0.0100
0.0000
-0.0100
0.0000
~-0.0100
0.0000
-0.0109
0.0000
=-0.0104¢
0.0000
-0.0084
0.0000
=0.00%0
0.0000
~0.009]

-= PAGE NO.

STRUCTURE TYPE = PLANE

Y=ROTAN

6. 0000
0.0000
0.0000
0.0000
0.0000
c.0000
0.0000
0.0000
0.0000
0.0000
0.0000

L-ROTAN

0.0000
~-0.009%
0.0000
=-0.0107
0.0000
-0.009%
0.0000
-0.0097
©¢.0000
-0.0060
0.0000
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2¢€
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L3
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[N}

[+ N-RsN+BUELEANSNSNENTIE LI AN g

00
oc
70
10

g.o00
0.00
0.00
0.00¢
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.o0C
©.00
0.00
0.00
0.00
0.00
0.00

c.Q0
.00
0.00
0.00
0.00
c.oC
c.00
0.00
0.00
0.00
c.oo
c.00
c.00
0.00
c.0¢
.00
¢.ac
G.o0¢c
g.o¢
c.oc
.00
0.0C
€.oC
C.0C
c.oc
c.0¢
c.oc
€.oc
c.ocC
¢.0c
c.oc
G.0C
c.oc
.00
c.o0
.00
0.00
0.0C
G.0C
.00
Q.00
g.0c

0.00
g.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
g.00
0.00
0.00
c.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
6.00
0.00
0.00
.00
0.00
0.00
0.00
a.00
.00
0.00
.00
0.00
0.00
0.00
0.00
0.0C
0.00
c.00
.00
0.00
.00
0.00
G.00
0.00
C.00
0.00
0.0C
.00
G.00
.00
0.00
.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

« 5 o8 » e

0000000000000 0Q00

0000000000000 VOO
O0DD0DO0O0O0O0COCOO0OO0OO0O0DO00O

0.00
c.o0

ioﬂﬂﬂﬁoﬂoﬂ
o 0 e s s e e e
0O00QCOoOOO0
o000 OoO0000

[« N =N+
oo0Q
[- =X~

0.00
0.00
0.00
0.00
c.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
Q.00
0.00
Q.00
0.00
.00
c.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
G.00
g.oe
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
Q.00
0.00
©.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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a 4 m s + 8+ B8 & 8 3 ¥ * ®

-3 -N-R-N-N-R-N-N-N- R R-N-N-N-N-]
000000 DO0D0COOO000

o000 0CDOODOODOODOO

Q.00

o
.

o
o

.00
0.00C
0.00
0.00
0.00
0.00
8,00
.00
0.00
0.00
c.00
0.00
0.00
.00
.00
.00
0.00
0.00
0.00
0.00
n.00
0.00
0.00
0.00
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56. PRINT JOINT CISPLACMENTS ALL

MARCOS TIPO EN X

(PARA TORSIN, IwM)

JOINT DISPLACEMENT (CM RADIANS)

~= PAGE NO.

STRUCTURE TYPL = PLANE
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LOADING

SUM=X=

36
37
38
41

42

46
47
4F
51
52

53

¢.00
0.00
Q.00
0.00
0.00
.00
0.00
0.00
0.00
g.oc
.00
0.00C
G.0C
0.00C
.00
0.00
0.0C
c.00
0.00
0.00C
0.00
0.00
0.00
0.0C
c.00

2

10.77
=-10.77
10.77
-13.96
11.9¢
-10.77
10.77
-10.77
10.77
-13.96
13.96
=10.77
10.77
=-1¢.77
ic.77
-131.97
13.97
-10.77
1¢.77
«6.98
6.98
-10.17
10.17
-6.98
€.98

-1130.6% 5UM-Y=

SUMMATION OF MOMENTS ARCUND ORIGIN-

X -

MARZOS TIPO EN X

C.0C My=

0.00 o.o0
0.00 0.00
.00 0.00
c.00 0.00
0.00 0.00
£.00- .-—-0:00"
0.00 0.00
0.00 0.00
.00 0.00
©.00 0.00
0.00 0.00
¢.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 .00
0.00 0.00
0.00 0.00
0.00 0.00
c.00 0.00
¢.00 0.00
0.00 .00
0.00 0.00
0.00 0.00
0.00 SUM-2-
0.00 Ml=-

{PARA TORSIN, FMM)

EXTERNAL ANL INTERNAL JOINT LOAD SUMMARY-

-
- .

[ 4]

(W)

L3 o

EXT FX/
InT R

.90
-
.02
. €%
el
.67
e
.0t
.02
B-1]
2t
c.ol

LX) ~ ’e
rs -~ 0w
N oYW o

[ 2 N
Y] -~
ILRCRCE S

EXT FY/
INT FY

EXT FZ/
INT F2

0.0C
c.00
€.00
£.0C
c.00
0.00
c.ot
c.oc
.00
c.0C
C.o¢
G.oc
0.0C
0.00
0.00
0.00
0.00
£.00
0.00
.00
0.00

Lol o1,

XT M/
INT MX

¢.o0C

0.00
0.00

Lo A T

0.00 -4.26
.00 -4.26
0.00 4.26
0.00 0.00
0.00 0.00
~0.00 4.26
0.00 ~4.26
0.00 -4.26
0.00 4.26
0.00 0.00
0.00 0.00
0.00 4.26
0.00 -4.26
.00 -4.26
0.00 4.26
0.00 .00
0.c0 0.00
0.00 4.26
0.00 -¢.26
0.00 -4.26
0.00 4.26
0.00 0.00
0.00 0.00
0.00 4.26
0.00 -4.26
0.00
25627.40
- PAGE NO.
XT MY/ EXT M2/
INT WY INT M2
0.00 0.00
0.00 =838.75
0.00 0.00
0.00 -913.66
¢.00 ©.00
0.00 -912.17
.00 0.00
0.00 -905.87
0.00 0.00
0.00 -821.12
0.00 0.00
c.00 0.00
0.00 0.00
0.00 0.00
Q.00 0.00
0.00 0.00
0.00 0.00
0.00 .00
0.00 0.00
0.00 0.00
0.0C 0.00
Lol o1, n An

6
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JT EXT FX/ EXT FY/
INT FX INT FY

b .00 ~=5.41
=-0.64 -107.49

2 0.00C -5.41
-0.10 =134.53

3 0.00 -5.41
0.05 =121.18

4 0.00 =-5.41
c.11 -69.44

s 0.00 -5.41
c.59 -51.29

€ 0.00 -12.40
¢.00 12.40

7 c.00 ~15.59
c.00 15.59%9

B c.00 -15.59
6.00 15.59

9 0.00 -15.59
.00 15.59

10 0.00 ~12.40
c.00 12.40

1. c.o0 -«10.77
c.oc 10.77

12 0.00 ~13.96
c.00 13.96

13 ¢.oc -13.96
¢.0¢ 13.97

14 .00 -13.9¢
c.0C 13.97

15 .00 -10.77
c.oc 1.1

1€ c.0C -1C.77
0.C2 10.77

b g.ct =13.9¢
c.oC 13.96

1€ c.0% -13.96
L.G0 ‘13,96

1% t.oc ~13.9¢
.03 11.96

a% c.0¢C -1€.77?
¢.0C 10.77

2% ©.0c -13,77
0.0C 16.77

22 £.0C -11.9¢
€.0C 13.9¢

MARTOS TIPZ EN X (PARA
23 .ot -13.%¢
c.0C 13.97

24 c.00 ~13.96
c.oc 13.97

2% .08 =1C. 17
c.0C 10.77

28 c.oc -10.77
c.o0 10.77

25 c.0¢ =13.96
0.00 13.87

28 0.00 -13.96
c.oc 13.97

29 0.00 -10.17
Q.00 10.17

k Jo) 0.00 -6.98
.00 6.9¢

31 G.00 -10.77
.00 10.77

3 0.00 -13.9¢
0.00 13.97

33 0.00 -10.77

C:\Mis documenmos \cursos \stacprowjemplos wnar 3-24- 100 ANL

EXT FZ/
INT F2

0.00
0.00
G.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
g.00
0.00
0.00
0.090
.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.0cC
0.00
¢.00
0.00
c.o0
0.00
0.00
0.00
c.00
0.00
0.00
c.00
0.00
0.00
€.00
0.00
c.o0

TORSIN, PMM)

0.00
o0.o00
0.00
c.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00

EXT MX/
INT MX

0.00
0.00
0.00
0.00
c.00
0.00
0.00
0.00
0.00
0.00
c.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
.00
0.00
.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
Q.00

0.0¢C
0.00
0.00
G.00
g.00
c.00
0.00
0.00
¢.o0
0.00
0.00
0.00
0.00
0.900
0.00
0.00
0.00
0.00
0.00
0.00

0.00

EXT MY/
INT WY

0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
c.o0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00

M

.

e+ v s e » e oa W

CO0O0O000O0O00Q0O0O00O00000OO0

0oODOO0OO0CO0O0DO0CO0O000COO00DO0OODDOCO0O0O
[-R-N-R-N-N-N-N-N-R-N- el ]

OO0 DDOVO
.

O00QOWOoOWOo

O&sO0OhOND

.
[
L

0.00
.00
4.26
-4.26
-4.26
4.26
.00
.00

-= PAGE NO.

0.00
0.00
.00
.00
4.26
-4.26
-4.26
4.26
0.00
0.00
0.00
0.00
¢.00
0.00
4.26
-4.26
-4.26
4.26
0.00
0.00
4.26

L}
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PROBLEM STATISTICS

NUMBER OF JOINTS/MEMAER+ELEMENTS/SUPPORTS = 4%/ 70/
ORIGINAL/FINAL RAND-WIDTH = S/ 5

TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 120
SIZE OF STIFFNESS MATRIX = 2150 DOUBLE PREC. WORDS
REQRD/AVAIL. DISK SPACE « 12.11/72047.7 MB, EXMEM = 1817.8 MB
MARCOS TIPO EN X (PARA TORSIN, PMM) == PAGE NO.

LOADING i PESO PROPIO

SELFWEIGHT Y -1.000
ACTUAL WEIGHT OF THE STRUCTIURL = 511.005 MTON

**+TOTAL APPLILD LCAD { MTON METE } SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -511.00
SUMMATION FORCE-1 = 0.00

SUMMATION OF MOMENTS ARQUND THE ORIGIN-
Mx= 0.00 MY= 0.00 2= =6755.64

LOADING 2 FUERZAS LATERALLS PARA RIGIDEICES

JCINT LOAD - UNIT MTON METE

JOINT FORCE~X FORCE-Y PORCE-2 MOM=-X MOM-Y MOM-~T
L 11870 0.00 0.00 0.00 0.00 0.00
46 145,08 0.00 0.60 0.900 0,00 .00
4. 13C.8E Cc.06 0.00 0.00 .00 0.00
3¢ PR L) 0.00 ¢.00 0.00 0.00 0.00
i 9C.48 0.00 0.00 0.00 0.00 0.00
26 146.70 0.00 0.00 0.00 0.00 0.00
2% 129.4C c.ocC .00 Q.00 .00 0.00
1€ 1i..60 0.00 ) 0.00 0.00 0.00 0.00
il B3.oc C.00 c.oC 0.00 0.00 0.00
[ 45.2% .00 0.00 .00 0.00 .00
***TOTAL APPLIED LOAD { MTON METE ) SUMMARY (LOADING 2 )
SUMMATION FORCE~X = 113C.6%
SUMMATION FORZE-Y = 0.00
SUMMATION TORCE-Z » .00
s TION OF MOMENTS AROUND THE ORIGIN-
MX = 0.00 MY~ 0.00 MI= -25%627 .40
+- Processing Elsmen: Stiffness Matrix. 16: 7:45
+- Processing Glopal Stiffness Mazrfix. 16: 7:45
+- Processing Triangular Factorization. 16: 7:45
++ Calculsting Joint Displacements. 16: 7:4%
++ Calculating Member Forces. 16: 7148

***TOTAL REACTION ( MTON METL | SUMMARY

LOADING 1
MARCOS TIPO EN X (PARA TORSIN, M) == PAGE WO.
SUM-X= 0.00 SUM-Y» 511,00 SUM-1= .00

SUMMATION OF MOMENTS ARQUND ORIGIN-
MY = Q.00 MY= 0.00 Ni= 6755.64

EXTERNAL AND INTERNAL JOINT LOAD SUMMARY-

Cr\Mis documentos Curaos wtadpro'ejemplos mar 3-24- 100 AN,



PAGE NO. 1

.."..-'..'..-"-."t.'...".-...."".'...'.'.."

STAAD/Pro STAAD-III
Revision 3.1

Proprietary Program of
RESEARCH ENGIMEERS, Inc.
Date= SEP 24, 2001
Time= 16: 7:45

R

4+ & & & % + % @

USER 1D: Unknown User
o.--t.o"-oo-tt--ttt'ottcc00190000000-"-.....'000

1. STAAD PLANE MARCOS TIPO EN X [PARA TORSIN, M}

2. START JOB INFORMATION

3. ENGINEER DATE 24-SEP-01

4. END JOB INFORMATION

5. INPUT WIDTH 72

6. IT METER MTON

7. JOINT COGRDINATES

B. 1000; 28 00; 31600; ¢ 2400; 5 32 00: 6050768650

$. B 165 0; ¢ 24 5 0; 10 32 50; 11 0 €.5 0; 12 8 6.%50; 13168.590
10. 14 24 8.5 D: 15 32 8.5 02 16 0 12 0; 17 @ 12 0; 18 16 12 0; 19 24 12 O
13. 20 32 12 Or 21 D 15.% 0; 22 8 15.5 0; 23 16 15.5 0; 24 24 15.5 0
12. 2% 32 15.%5 0: 26 C 19 0; 27 8 19 0; 20 16 19 0y 29 24 19 0; 30 32 19 ©
13. 31 0 22.5 0; 32 8 22,% 0; 33 16 22.5 0; 36 0 26 0; 37 8 26 0
14. 38 16 26 0; 41 0 29.5 0; 42 B 29.5 0; 42 16 29.50r 46 0 3 O
15. 47 8 33 0: 4B 16 33 0; 51 0 36.5 0; 52 8 36.%5 0; 53 16 36.5 0

1€. MEMBER INTIDENCES
17. 1 1 6; 22 7; Y38 4 49 5510; €6 7; 77 8;: 86829 959 10

18. 10 6 $31:; 11 7 312; 12 8 13; 13 9 14; 14 10 15; 15 11 12; 1€ 12 13

19, 17 13 14; 18 14 15; 19 11 16; 20 12 17; 21 13 18s 22 14 1%; 23 15 20
2C. 24 16 17: 2% 17 18; 26 1B 19%; 27 1% 20; 280 16 2i: 29 17 22: 30 16 23
23. 30 1% 24; 32 20 2%: 33 21 22; 34 22 23; 3% 23 241 36 24 25; 37 21 26
2z, 3B 22 27; 35 21 28; 40 24 29; 41 25 30; 42 26 27; 43 27 28; 44 26 29
3. 045 25 30: 46 26 33; 47 27 32; 48 28 33; 51 31 32; 52 32 3); 55 31 36
24. 56 32 37; ST 33 38; 60 36 37; €1 37 38: 64 36 41, 63 37 42; 66 3B 4}
25. 65 41 42; T0 42 43; T3 41 46; T4 42 475 T8 43 48; 8 46 475 79 47 4@
2€. B2 46 S1: B) 47 52; 84 48 S)3; @7 51 52: 88 32 53
27. START GROUP DEFINITION
78, COLU 64 B B2 75 74 73 66 65 64 57 36 55 4B 47 46 41 40 39 38 37 32 -
25. 3. 30 29 28 23 22 2% 20 19 14 12 32 11 10 5 4 3 21

IC. VIGS 88 8~ 7% TR 70 €9 61 60 52 51 45 44 43 42 36 3% 34 33 27 26 2% -
.. 24 18 17 16 15 S B T 6
32. ENZ .
33, MEMBEF PROPERTY AMERITAN
34, _CCLY PRIS YO £.9% ID C.95
35. _VIGS PHIS YU C.92 2D C.35
A6. CONSTANTS
3T, £ 2.2136E+006 ALL
36. DENSITY 2.4 AL

35. SUPPORTS
4C. . TC 5 FIXED
4.. LOAZ I PESC PROPIQ

MARCZQS TIPO EN X (PARA TORSIN, Fw) == PAGE WO, 2
42. SELFWEIGHT Y -1

43, LOAD 2 FULRZAS LATERALES PARA RIGIDECES
44, JOINT LOAL

45. 51 X 138.7
46. 46 X 14%
47. 41 FX 1230.85%
48. 3¢ FX 112.7
4%. 31 rx $C.4%
50. 26 FX 146.7
51. 2. FX 12%.4
52. 16 FX 11l1.6
53. 11 FX 83

S4. 6 FX 45.2%
55. PERFORM ANALYSIS PRINT ALL

C:\Mis documnenme \cursos \sadpro cyerpios \mar3-24- 1 0o AN



STAAD PLANE. MARCOS TIPO EN X (PARR TORSION, NMM)

START JOB INFORMATION

ENGINEER DATE 24-Sep-01

END JOB INFORMATION

INPUT WIDTH 72

UNIT METER MTON

JOINT COORDINATES

1000; 2800; 31600; 42400; 53200, 6050; 785 0;

B 16 5 0; 924 50; 10 32 50; 11 0 8.5 0; 12 B 8.5 0; 13 16 B.5 0;
14 24 8.5 0; 15 32 8.5 0; 16 0 12 0; 17 B 12 0; 18 16 12 0; 19 24 12 0O:
20 32 12 0; 21 0 15.5 0; 22 8 15.5 0; 23 16 15.5 0; 24 24 15.5 0;

25 32 15.5 0; 26 0 15 0; 27 8 15 O; 28 16 19 0; 29 24 19 O; 30 32 19 O;
31 0 22.5 0; 32 8 22.5 0; 33 16 22.5 0; 36 0 26 D; 37 8 26 O;

3B 16 26 0; 41 D 25.5 0; 42 8 29.5 0; 43 16 29.5 0; 46 0 33 O;

47 B 33 O; 48 16 33 0; S1 O 36.5 O0; $2 B 36.5 0; 53 16 36.5 0;
MEMBER INCIDENCES

116; 227;: 33B; 4429; 5510; 667; 778; 889; 995 10;

10 6 11, 11 7 12:; 12 8 13; 13 9 14; 14 10 15; 1% 11 12; 16 12 13;

17 13 14; 18 14 15; 15 11 16r 20 12 17; 21 13 18; 22 14 19; 23 15 20;
24 16 17; 25 17 18; 26 18 19; 27 19 20; 28 16 21; 29 17 22: 30 18 23;
31 19 24; 32 20 25; 33 21 22; 34 22 23; 35 23 24; 36 24 25; 37 21 26;
38 22 27: 39 23 28; 40 24 2%:; 41 25 30; 42 26 27; 43 27 28; 44 2B 29;
45 29 30; 46 26 31; 47 27 32; 48 2B 33; 51 31 32; 52 32 33; 55 31 36;
56 32 37; 57 33 38; 60 36 37; 61 37 38; 64 36 d1; 65 37 42; 66 3P 43;
69 41 42; TO 42 43; T3 4] 46; T4 42 47; 75 43 48; T8 46 47; 715 47 48:
B2 46 51; B3 47 52:; B4 48 53: 87 51 52; €8 52 53;

START GROUP DEFINITION

_COLU B84 B3 B2 75 74 73 66 €3 64 57 56 55 48 47 46 41 40 139 38 37 32 -
3130 25 28 23 22 21 20 19 1413 12 11 10 % 4.3 2 1

_VIGS BB B7 79 78 70 69 61 60 352 S1 45 44 43 42 136 35 34 33 27 2¢ 2% -
24 18 17 16 15 9 8 7 €

END

MEMBER PROPERTY AMERICAN

_COLY PRIS YD 0.95 2D 0.9%

_VIGS PRIS YD 0.9% 2D C.235

CONSTANTS

E 2.2.36e+006 ALL

DENSITY 2.4 ALL

SUPPORTS

1 TO 5 FIXED

LOAD 1 PESC PROPIO

SELFWEIGHT Y -1

LOAD & FUERZAS LATERALES PARA RIGIDECES

JOINT LOAD
51 FX 135.7
46 FX 4%
41 FX 130.8% - .
€ ™ 112.7
AL FX 9G.45
26 FX 14€.7
21 FX 128.4
16 FX 111.6
i. FX 83

€ FX 45.2%

PERFORM ANALYSIS PRINT ALL

PRINT JOINRT DISPLACMENTS ALL

PRINT SUPPORT REACTION

LOAD LIST 2

PRINT JOINT DISPLACMENTS LIST 83 $2 51 49 47 46 43 42 41 38 37 36 33 -
:213: 30 29 20 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 -

FINISH

C:\Mis documenos'cursos\sadprotejampios\onar 3-24- | 0ok
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Example Problem No. 2

A floor structure (bound by global X-Z axis) made up of steel .
beams is subjected 10 area load (i.e. load/area of floor). Load
generation based on one-way distribution is iliustrated in this
example.




22
1.  Select the STAAD. Pro icon from the STAAD.Pro 2001 program
group. -

STAAL YO |

T Akl 2 EA R i AR

Figure 2. |
The STAAD.Pro Graphical Environment will be invoked.



123
The units in which we wish to create this mode] are the English

units. {feet, kip, etc.) The default unit system setting is whatever

we chose during the installation of the program. If you had chosen
Meiric at the time of installation, you may want to change it to

English. To do so, click on the File | Configure menu option (see
Figure 2.2) and choose the appropriate one (English for our case).
Then, click on the Accept button.

Figure 1.3
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3.

To create 3 new structure, click on the File /{ New option in the

STAAD . Pro screen that opens (as shown in Figure 2.4).

Chi+ll

In the New File Setup dialog box, choose Floor as the Siructure
Type and specify an optionst Title (A FLOOR FRAME DESIGN
WITH AREA LOAD). Then click on the Next button as shown in

Figure 2.5.

New Fde Setap - Slep 1 Specily Vype and Lidbe

e el iy e - ;

K

O T okl B LY I ‘:'.
0 M - S aam u.s‘.l:.h-—u- .
D 3 Dy Tttt et A St M i e .

Figure2.§

T T T LT e v

(14 FLOOR FRAME DE SIGN WATH AREA LOADI




5.

l2s
The next dialog box that comes up prompts us to select the length

and force units io which we wish to start working in. So, specify

the Length Units as Foot, the Force Units as KiloPound and click

on the Nexr button as shown in Figure 2.6. Please note that the

input units may be changed subsequently at any stage of building of

the model.

Urat

iy
——

New Fae Setup - Step 2. Spec

This dialog box confirms the information of our previous
selections. Press the Finish button. (see Figure 2.7)

Hew Fde Sctup Fuorunh
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Once we press the Finish button, the STAAD.Pro main window
appears on the screen.

T omee e
Figure 2. 8




Select Geometry | Beam Page from the left side of the screen. In
the Snap Node/Beam dialog bex that appears in the Data Area (on
the right side of the screen), choose X-Z as the Plane and in the
Construction Lines group, set X and Z to 20 with a spacing of /ft.
(see figure below) This 20X20 grid too is only a starting grid
setting to enabie us to start drawing the structure, it does not
restrict our model to those limits as we will see later.

Snap Node/Beam




2.8 |

With the help of the mouse, click at the origin (0, 0) to create the
first node. In a similar fashion, click on the following points 10
create nodes and automatically join successive nodes by beam

members.

(5.0), (10,0), (15,0) and (20,0)

The exact location of the mouse arrow can be monitored on the
status bar located at the bottom of the window where the X, Y. and
Z coordinates of the current cursor position are continuously
updated.

Figure 2. 10
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9.  After having created these four beams and five nodes, let us close
the Snap Node/Beam dialog box. -

Snap Hode/Uezam

Figure 2. 11
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10. In order to display the node and beam numbers, right click
anywhere within the drawing area. In the pop-up menu that
appears, choose Labels as shown below.

Figure 2. 12

Alternatively, one may access this option by selecting the Fiew
menu from the top menu bar followed by Srructure Diagrams, and
the Labels tab of the dialog box that opens.

~odbat T Tt
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11. In the Diagrams dialog box that appears, turn the Node Numbers
and Beam Numbers on and then click on OK. -

LRSI ettt

Figure 2. 14

The nodes and beams are now labeled on the drawing.

Figure 2. IS
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12.

As shown on the title page of this example, beams 5 10 9 are
located at the grid line Z = 10t. We could create them in 2 manner
similar to what we did for creating beams ! to 5 by clicking at the
relevant grid points. Alternatively, we may use STAAD's
Translational Repeat facility to do the same.

Let us choose the Jatter method. First, select members 2, 3, and 4

with the help of the Beam Cursor The Beam Cursor can also
be selected by choosing the Beam Cursor option from the Select
menu. To select multiple beams, hold down the ‘Cirl* key while
clicking on the members.

Figure 2. 16
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Next, go to the Geomerry | Transiationa! Repeat menu option as
shown below, ;

Trariskahonal Fepe

Figure 2. 17
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13. In the 3D Repeat dialog box that opens, specify the Global
Direction as Z, No of Steps as 1 and the Default Step Spacing as
10ft. Leave the Link Steps box nnchecked. Then. click on OK.

§ 1D Repeat

o

e
£
a
g:

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

Figure 2. 19
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14. Next, let us spilt member 6 into two parts of iength 3ft and 2f
respectively. First, select the member by clicking on it and then
click the right mouse button. In the pop-up menu that appears,
choose the Insert Node option as shown below.

{nsert Hede

Figure 2. 20 i

Alternatively, one may access this option by going to the Geomerry
menu and choosing Insert Node.

Figure 2. 21
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15. In the Insert Nodes dialog box that opens, specify the Disrance as
3f1, click on the Add New Paint button, and chick on OK. B

insert Nodes nto Heam b

I3
A
]

ETR T

Figure 2. 22
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After the insertion is done, the structure will look as shown below.
Notice that 2 new node (number 10) has been added.

Figure 2, 23

Figure 2. 24
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16. Repeat this procedure to split member 7 to create node 1. In the
Insert Nodes dialog box, specify the Disrance as 1.5ft, click on the
Add New Point button, and click on OK.

Figure 2. 25



17. To create the X direction beams at Z = 25f1, just as we did before,
we can yse the Translational Repeat operation by using the X
direction beams at Z = { as the basis. Yet another method is the
Copy-Paste facility from the Edit menu. To apply this method, we
first select members 1, 2, 3, and 4. Click the right mouse button
and choose Copy from the pop-up menu (or click on the Edtf menu
and choose Copy). Once again, click the right mouse button and
select Paste Beams (or choose Paste Beams from the Edit menu) as
shown below.

18. Provide 0. 0, and 25 for X, Y and Z respectively and click on the
OK button.

Figure 2. 27
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19.

As we click on the OK button, the following message box appears.
This is only a reminder that we need to subsequently assign the
_required properties to these entities as well. Let us click on the OK
button.

Figure 2. 29
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20. If we look at the figure on the title page, we will abserve that
beam 11 is 6ft long and not 5ft. So, the X co-ordinates of its'end is
at 11, not 10. To make this change, let us change the co-ordinates
of Node 14. To do that, select that node using the Nodes Cursor

The data relating to Node 14 will be highlighied in the Nodes
table located in the Data Area.

4 R:'::&‘F"-.—'—':Eaa—?,‘&lj PR
Figure 2. 30

21, In this table. change the value of the X co-ordinate from /0 t0 /1.

Figure 2. 31
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22,

We also need to change the co-ordinates of Node 15 from (15, 23)
to (16.5, 25). However, instead of using the method described in
the previous step, ket us try a different approach. Let us first sclect
Node 15 by clicking on it. Then, fram the Geometry menu. select
the Move option, specify the X direction distance as /. 5f7 and click
on OK.




23,

We now have to create the X direction beam at Z = 28ft. To do
this, we shall adopt yet another method. Using the Copy-FPaste
facility of the Edit menu, let us create the'joints at (0, 0, 28) and
(20, 0, 28) using the joints at {0, 0, 0) and (20. 0, 0) as the basis.
Then, we shall add a beam between the two new joints, The steps
are as follows:

First, let us ensure that we have the Nodes Cursor selected. From
the Select menu, verify that the check mark is against the Nodes
Cursor optios.

Then, seliect Node 1| which has the co-ordinates (0. 0, 0) by

clicking on it. It should be highlighted. To copy that Node, type
Curi-C or select Copy from the Edit menu. To paste, type Ctrl+V or
seiect Paste Nodes from the Edit menu,

Figure 2. 34
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When we select Paste Nodes, the fojlowing dialog box appears.

Specify the X and ¥ values as zero, and Z as 28/r. Then, click on
the OX button.

{*aste with Move

Notice that 2 new node (no. 17) appears on the screen.

Figure 2. 36
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24. In a similar fashion, copy node § (at 20, 0, 0) and paste it 1o create
the node at (20, 0, 28). -

4
! 1
7
‘ w
12 s " Yo
4
1"
10
r

Figure 2. 37

25. To add a beam between the two newly created nodes (17 and 18).
select the Add Beam option from the Geometry menu. Then, click
on the two nodes in succession and notice that the beam (no. 1 4)
has been created. At this point, switch off the Add Beam option.

/
1
1 (]
»
- r 1
4
n
10 u
7

Figure 2. 38
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26. To create the beam at Z = 35ft, we shall use the Copy-Paste
technique of the Edir menu, and use Beam no. 14 as the basis.
Select beam no. 14. Copy and Paste it at Z = 7ft. The value 7 is
derived from the fact that Z = 35 is 7ft 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 1o this beam as well. Let us click on the OK button.

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

Figure 2. 40



27.

The remainder of the members in the model can be created by
adding beams between existing nodes since all the nodes of the
structure bave already been created. So, let us select the Add

Beams icon (1f you are unable to locate the icon, choose ‘
Geometry | Add Beam menu option.) The cursor will change as
shown below.

WA

You may choose to turn the Beam Numbers off to case locating the
node numbers. Beam Numbers can be switched off from View /
Structure Diagrams [ Labels tab and unchecking Beam Numbers.
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28. Using the cursor, add new beams by clicking between the following
pairs of nodes.

16 | 17sad19
17 12 and 17
18 1 and 12
19 6 and 13
20 2and 6
21 10 and 14
22 Jand 7
23 11 and 15
24 4 and 8
25 18 and 20
26 16 and 18
27 9 and 16
28 5and 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: -

lsometric View

Figure 2. 42
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Plan View
G §
¥l Y3 k7! 3
7
g

Figure 2. 43
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3.

The next step is to define properties for the members. To do this,
select General | Properry Page from the left side of the screen.
Then, click on the Database button in the Properties dialog box as
shown below.

il

LE A LR Bt B

In the Select Country dialog box that appears, choase the country
name whose stecl table you want to use, in our case. American.
Then, click on OK.

Figure 2. 45
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32.

In the American Steel Table dialog box, select the W Shape tab,
Notice that the field calied Material is presently on the “checked”
mode. If we keep it that way, the material properties of steel (E.
Poisson, Density, Alpba, etc.) will be assigned along with the
cross-section name. The material property values so assigned will
be the program defaults. We do not want default values, instead we
will assign our own values later on. Consequently, let us gncheck
the Material box. Choose Wi2X26 as the beam size, ST as the
section type and click on the Add button as shown in Figure 2.39.
Detailed explanation of the terms such as ST, T. CM. TC. BC. etc.
is available in Section 5 of the STAAD Technical Reference
Manual.

mencan Steel 1able
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Since the selected cross section has to be assigned to all the
members in the structure, the simplest method to do that will be to
set the assignment method as Assign to View. So, click on the
Assign to View button in the Properties dialog box followed by the

Assign button,

Figure 2, 47

A message box (shown below) asks us to re-confirm that we do
indeed want to assign this property (¢ all the members in the
model. Let us click on OK,

STAAD Pio e Windows
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After assigning the property, let us once again switch on the Beam
Numbers (go to View [ Structure Diagrams - Labels — Beam )
Numbers). The structure will now look as shown below.

]
Figure 1. 49

Let us Close the Properties dialog box as shown below. Also, click
anywhere in the drewing area to unhighiight the members.

T pawgn 1o Selected Berm

L. A ToVew 5 o




34. To assign member releases, first, go 1o General [ Spec Page from
the lefi side of the screen, Then, click on the Beam button in the
Specifications 1able located in the Data Area.

35. 1n the Beam Specs dizlog box that opens. select the Release tab
which also happens to be the default. We want to apply the release
at the start node, and hence it is convenient that *Srart’ is the
default. Check MZ under the Release option and click on the Add
button.
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36.

RBeam Specs

Now select the members listed below that are to be released.
1,5.10, 14, 15,18, 17,28, 26,2010 24
One way to select these members is t2 go to Select / By List |

Beams menu option. In the Select Beams dialog box, type the beam
numbers in the Enarer lList box, and click on OK as shown below.

UL g

T D TN e L B
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LI See o -] T
['..5.10_ 14,15.18.12.28. 6. 000 4
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Figure 1. 53
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Notice that as we select the members, the Assignment Method
automatically sets to Assign to Selected Beams. "

Then. click on the Assign button in the Specifications dialog box. A
message box (shown below) asks us to re-confirm that we do
indecd want to assign this atiribule to the selected members in the
model. Let us click on OKX.

P r e e g Lt

Figure 2. 55
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After the releases have been assigned at the start, let us click
anywhere in the drawing area to unhbighlight all the members. The
structure will ook as follows: :

Flgure 2. 56

37.  To apply the releases at the beam ends, repeat the above procedure
by clicking on the Beam button in the Specificatiors dialog box.
Then, click on the End bution, check MZ under the Release option
and click on the Add button.

Assign this attribute 10 the following members.

4.9.13. 14, 15,18, 16,27,25.19, 21 10 24
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After the releases have been assigned at the end, once again.
unhighlight the members by clicking anywhere in the drawing area.
The structure will now look as shown below:
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38. The Commands we wish to generate are:

CONSTANTS
E 4176E3 ALL
POISSON STEEL ALL

To do this, go to Commands | Material Constants [ Elasticity
option from the 1op menu bar as shown below.

e
m-.ﬁh ST Cp TR e £ 3

’é."s.,n.-mmau““_ﬁ

s Aborve Commmand. = 7




|24
39. In the Material Constant dialog box that appears, entet 4/76E3 in
the Enter Value box. Since the value has to be assigned to all the
members of the structure, setting the assignment method Fo View
allows us to achieve this easily. Then, click on OK.

Matetigl Constanl - Elasticity
shespietty

ot
Py el

40. In a similar fashion, set the Poisson’s Ratio to the Material
Constant for Steel and assign 1o all members in the view.
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41. The commands we wish to generate are:

151216 19 20 FIXED

To do this, select the General | Support Page from the left side of
the screen. In the Supports dialog box, click on the Add button.
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Figure 1. 60
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42. In the Create Support dialog box that opens, select the Fixed tab
(which also happens to be the default tab that comes up), and then
click on the Create button. This creates a FIXED type of support
where all 6 degrees of freedom are restrained.

Lreate Suppont

Figure 2. 61

43.  To assign the suppor, first select the Support 2 specification in the
Supports dislog box.

+ Suppords - Whole Stiuctu
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Then, select the following nodes:
1.5,12, 16,19, 20

To select these nodes, go 10 Selectr [ By List | Nodes menu option,
In the Seiect Nodes dialog box, type the node numbers in the Enter
list box.

Notice that as we select the nodes, the Assignment Method
automatically sets to Assign to Selected Nodes. Then, click on the
Assign button in the Specifications dialog box.

A message box (shown belaw) nsks us to re-confirm thar we do
indeed want to assign this support to the selected nodes. Let us
chick on OK.
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After the supports are assigned, the structure will look as shown

below:

Figure 2. 65
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44. Load assignments are done from the General [ Load Page as shown
below.
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Figure 2. 66
4% For load case 1. we wish 10 generate the following load data:

LOADING 1 300 POUNDS PER SFT DL + LL
110 28 ALOAD -0.30

In the Ser Active Primary Load Case dialog box that opens, enter
300 POUNDS PER SFT DL - LL as the title for Load Case / and
click on OK.



Get Active NMumasy Load Caze

e e e T Ry

Figure 2. §7

46. In the Loads dialog box that appears, click on the Member bution.

Figure 1. 68
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47. 1o the Beam Loads dislog box that opens, select the Area tab. Enter
-0.30 as the Force and click on the Add button.

heam | oads

As we click on the Add bution, the following message box appears.
In the case of loads such as joint and member loads, the magnitude
and direction of the load at the applicabie joints and members is
directly known from the input, However, the Area load is a
different sort of load where a load intensity on the given area has
10 be converted 1o joint and member 1oads. The calculations
required 1o perform this conversion are done only during the
anatysis. Consequently, the loads generated from the Area load
command can be viewed only afier the analysis is completed.

S TAAD Pro o Wirdows
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Since this load is to be applied on all the beams of the model, set

the Assignment Method to Assign to View in the Loads dialog box.

Then, click on the Assign button followed by Close.

*d

Figure 2. 71

A message box (shown below) asks us 10 re-confirm that we do
indeed want lo assign this load to all the members in the model. Let
us click on OK.

5 TAAD Pro ot Windows

Figure 2. 72
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49 The next step is to assign the commands to perform the analysis.
We wish to generate the command:

PERFORM ANALYSIS PRINT LOAD DATA

To do this, go to Analysis/Print Page from the lefi side of the
screen. Then, click on the Aralysis sub-page from the second row
of pages as shown below.
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50. Click on the Define Commands button in the Data Area on the
right hand side of the screen. -

Figure 2. 74
51. Inthe Analysis/Print Commands dialog box that appears, select the
Perform Analysis tab. Click on the Load Data option followed by
the Add button and the Close button.

Analyiis/Prnt Commands
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52.  The next step is to specify steel design parameters. To do this,
click on the Design f Sreel Page from the left side of the screen.
Make sure that under the Currenr Code selections on the top right
hand side, AISC is selected. Then, click on the Define Parameters
button in the Sreel Design dialog box.
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The commands we wish to generate are:

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

53. In the Design Parameters dialog box that opens, select the Beam
tab, Then, define the Beam Parameier as | and click on the Add
button.

Desgn Parameters
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54.

55.

56.

In a similar fashion select the tabs Dmax, Dmin, Unt, and Unb.
Then. enter the following values and click on the Add button.

s ParameterslLraNahig:
A Name’ ST b
DMAX 2.0
DMIN 1.0
UNT 1.0
UNB 1.0

After ail the values have been added. click on the Close button in
the Design Parameters dialog box.

Since each of these parameters has to be assigned to ALL the
members in the view, do the following. Select each parameter, click
on the Assign to View button, followed by the Assign button in the
Design Parameters dialog box.

il 5 % PARAMETER
¥ L., CODE AISC
= - ' PEA,

g1} -~ ¥ DMax2

By :—' Dhlin 1

G -1 un

o - % unst

2] - ANISH

"

As we click on the Assign button, 8 message box {shown below)
asks us (o re-conflirm that we do indeed want 10 assign this
parameter to all the members in the model. Let us click on OK.

Figure 2, 79



Notice that before assigning the parameters, cach of them will be
preceded by -t , whereas afier assigning the parameters, they will
be preceded by ¥ .
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57.

58. Inthe Design Commands dislog box that opens, click on the Select
tab followed by the Add and the Close buttons.

s O] _see fiomid]

il

Figure 2. 82



59. Next, make sure that the SELECT parameter is selected in the
Steel Design dialog box. -

— ' CODE AISC
— " BEAM1
L o7 DMaX 2
- DMIN1
—y’ UNTT

Then, select the following members.
2,6,1, 14,15, 16,18, 19, 21, 23, 24, 27

By now. you should be familiar with the process of selecting
members. In case you have forgotten, you may:

e Choose the Beams Cursor from the Selecr menu, and then click
on those members in the drawing while keeping the *Cirl” key

pressed.
or .

* Choose By List / Beams from the Select menu, and type the
member numbers in the Enrer hist box, followed by OK.

Notice that as we select the membe.s, the Assignment Method
automatically se1s 10 Assign To Selected Beams.

| 2-87
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60. After the members are selected, click on the Assign button located
in the Steefl Design dialog box, B

A message box (shown below) asks us to re-confirm that we do
indeed want to assign this command to the selected members in the
model. Let us click on OK.
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The structure will now look as shown below,

Figure 1. 86
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1

Figure 2. 87

This concludes the assigning of all the data to the structure. From
the File menu, select Suve. and provide a file name, if you haven't
already done so.
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Example Problem No. 5

This example demonstrates the application of support displacement
load (commonly knowno as sinking support) on a space frame
structure.

©,
“V/h\
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1. Select the STAAD Pro icon from the STAAD.Pro 200] program
group. h

Figure 8. 1
The STAAD.Pro Graphical Environment will be invoked.
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The units in which we wish to create this model sre the English
units. (feet, kip, etc.) The default unit system setting is whatever
we chose during the installation of the program. If you had chosen
Metric at the time of installation, you may want to change it to
English. To do s0, click on the File /| Configure menu option (see
Figure 5.2) and choose the appropriate one (English for our case).
Then, click op the Accept button.

Figure 5.3
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3.  To create 8 new structure, click on the File / New option in the
STAAD.Pro screen that opens (as shown in Figure 5.4).

Cul+H

4. Inthe New File Setup dialog box, choose Space as the Structure
Type and specify an optional Title (EXAMPLE PROBLEM NO. 5).
Then click on the Next button as shown in Figure §.5.
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Figure 5.5
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The next dialog box that comes up prompts us to select the length
and force units in which we wish to start working in. So, specify
the Length Units as Foot, the Force Units 8s KiloPound and click
on the Next button as shown in Figure 5.6, Please note that the
input units may be changed subsequently st any stage of building of
the model.

T Y ——r——————

New |de Setup - Step 2. Specily Und
T —rT——

L irten ¢ e Bt e it ik TV

Figure 5. 6

This dialog box confirms the information of our previous
selections. Press the Finisk button. {see Figure 5.7)

o




5.6

Once we press the Finish button, the STAAD.Pro main wint!pw
appears on the screen.
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Select Geometry | Beam Page from the left side of the screen. In
the Snap Node/Beam dialog box that appears in the Data Area (on
the right side of the screen), choose X-Y as the Plane and in the
Construction Lines group. set X 1o 20 and Y to /0 with a spacing of
Ift. {(see Figure 5.9) This 20X 10 grid too is oniy a starting grid
setting (o enable us to start drawing the structure, it does not
restrict our model 1o those limits as we will see later.

Figure 5.9

With the help of the mouse, click at the origin (0, 0) to create the
first node. In a simitar fashion, click on the following points to
create nodes and automatically join successive nodes by beam
members. {sce 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 at the bottom of the window where the X."Y. and
Z coordinates of the current cursor position are continuously
updated.

Figure 5. 10
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9. Afier having created these three beams and four nodes, let us close
the Snap Node/Beam dislog box. K
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10. In order to display the node and beam numbers, right click
anywhere within the drawing area. In the pop-up menu that
appears, choose Labels as shown in Figure 5.12.

Alternauively, one may access this option by selecting the Fiew
menu from the 1op menu bar followed by Sirucrure Diagrams. and
the Labeis tab of the dialog box that opens. (see Figure 5.13)

Figure 5. 13



11. 1o the Diagrams dialog box that appears, turn the Node Numbers
and Beam Numbers on and then click on OK. )

The nodes and beams are now isbeled on the drawing as shown

Figure 5. 15

| 811
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12.

13.

Looking at the diagram of our structure shown in the title page of
this example, it can be seen that members 4 and 5 can be easily
generated if we could first create a copy of members 1 and 2 and
then rotate those copied units about a vertical line passing through
the point (20, 0. 0) by 90 degrees. Fortunately, such a facility does
exist which can be executed in a single step. 1t is called “Circular
Repeat™ and is available under the Geomeiry menu.

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

Figure 5. 16
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In the 3D Circular dialog box that comes up, specify the Axis of
Rotation as Y, Total Angle as 90 degrees, No. of Steps as | and
passing through Node 3. Instead of specifying as passing through
Node 3, one may also specify the X and Z co-ordinates as 20 and 0
respectively. Leave the Link Steps box yaghecked and click on the
OK button. (see figure below)

HY Lncular

i

thid

Figure 5. 17
After completing the circular repeat procedure, the modet will look
as shown below.

Figure 5. 18
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15. For specifying member property values, as 8 maiter of convenience,
it is simpler if our Jengih units are inches instead of feer. To
change the length units from feet to inch, either click on the Inpur
Unjts icon or select the Tools [ Set Currenr Unitr menu option
as shown below.

troatTee . . 7
Creare o)1 Fte .. B

Figure 5. 19
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16. In either case, the following dialog box comes up. Set the Lergth
Units to Inch and click on the OK button. b

Sel Cunent input Units
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17.  The next step is to define properties for the members. The
commands we wish to generate are:

MEMB PROP
1 TO § PRIS AX 10. IZ 300. IY 300. 1X 10.

To do this, select the General [ Property Page from the left side of
the screen. The property type we wish to assign is called
PRISMATIC, and is available under the Define button in the
Properties dialog box as shown below.

| s snpt

[ & asnerst * 5 someiry -
o | - auppot | B spec |4

ey

" " I.

PR Vi 8
{6 pmni b T2 TR N B |

1€ o 1o Ve

Figure 5. 21
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in the Prismatic Property dialog box that comes up, select the
General 1ab. Notice that the field called Material is presently on
the checked mode. If we keep it that way, the material properties
of steel (E, Poisson, Density. Alpha, etc.) will be assigned aleng
with the ¢ross-section name. The material property values s0
assigned will be the program defaults. We do not want default
values, instead we will assign our own values iater on.
Consequently, let us gncheck the Material box. Then, enter the
following values:

1Y 300
IZ 300

Finally, click on the Add button as shown below.

Purmatic Propeny
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19,

Since the selected cross section has to be assigned to all the
members in the structure, the simplest method to do that will'be to
set the Assignment Method as Assign to View, Click on the Assign
ro View button in the Properties dialog box followed by the Assign
button. As we click on the Assign bution, the following message
box appears asking us to re-confirm that we do indeed want to
assign this property to all the members in the model.

4 D Po tae Wdtnu

Let us click on the Yes button and Close the Properties dialog box.
(see Figure 5.24)

Figure 5. 24



After assigning the property, the structure will look as shown

below.

Figure §. 2§

| 519

B:R




s-20 |

20. The Commands we wish 10 generate are:

CONSTANT
E 29000. ALL
POISSON STEEL ALL

To do this, go to Commands | Material Constants | Elasticity
option from the top menu bar as shown below.

Figure 5. 26
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21. 1n the Material Constant dialog box that appears, enter 29000. in
the Enter Value box. Since the value has to be assigned to &lt the
members of the structure, setting the assignment method To View
allows us to achieve this easily. Then. click on OK. (see figure
below)

22. Inasimilar fashion, set the Poisson's Ratio to the Marerial
Consiant for Steel and 8ssign to all members in the view. oy
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23. The commands we wish to generate are:
14 5FIXED

To da this, select the General [ Suppor: Page from the left side of
the screen. In the Supports dialog box, click on the Add bution.

(see figure below)

- Assigresant Method — —
| €. anig ToSeecter Nodepe:: =,
. :-l'_—r_f‘ - Towe RO E;?_zﬁ"'f‘ Tk :
o] -8 | | lse Clanx To huign = e

J

Y — ! . : =
) .g X e i h '"{";z‘;-'??{_;_::{:- ﬁ:_—; ol

Figure 5. 28
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24. in the Create Support dialog box that opens, select the Fixed tab
and then click on the Create button as shown below. This creates a
FIXED type of support where all 6 degrees of freedom are
restrained. )

Cieate Suppott

25. To assign the support, first select nodes 1. 4 and 5. To select these
nodes, go to Select [ By List { Nodes menu option. In the Select
Nodes dialog box, type the node numbers in the Enrer list box.
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26. Then, make sure that the Support 2 (Fixed) parameter is selected in

the Supporrs dialog box.

Supgaodt

Figure 5. 30

27. Notice that the Assignment Method becomes automatically set to
Assign 1o Selected Nodes. Click on the Assign button in the
Supports dialog box. (sec figure below)

C Amntotdita - 1Ll

:’ S L::

Figure 5. 31




28. As we click on the Assign button. the following message box
appears {shown below) asking us 10 re-confirm that we do indeed
want to assign this support to the selected nodes in the modei. Let

us chick on OK.

STAAD Pio tor Windows

Figure 5. 32

After the supports are assigned, the structure will look as follows:

Figure 5. 33

| 525
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29. Load assignments are done from the General [ Load Page as shown
below.
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For load case 1, we wish to apply a !4 inch displacement
downwards in the global Y directiop at the support at node 47

The commands we wish to generate are:

LOADING 1 SINKING SUPPORT
SUPPORT DISPLACEMENT LOAD
4 FY -0.50

In the Ser Active Primary Load Case dialog box that comes up,

enter SINKING SUPPORT as the title for Load Case ! and click on
OK. (sec figure below)

Set Active Primary | oad Care

Figure 5. 35
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30. The Loads dialog box will now appear in the Data Area on the right
hand side of the screen. Support Displacement loads are assigned
through the dialog boxes available under the Noda! type of loads.
Hence, click on the Nodal button.(see figure below)

Figure 5. 36
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31. Inthe Node Loads dialog box, select the Support Displacement
tab. Enter -0.50 as the Displacement value, set the Direction'to Fy
and click on the Add bution.

32,  This Joad is to be applied on node 4 of the model. We shall use 2
method of assignment calied Use Cursor to Assign. To do so, first
select the load from the Loads dialog box (it will become
highlighted).

Loa . . - Baar
AT ATIFILN G aTLT S T

Figure 5. 38
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Make sure that the Nodes Cursoris selected so that we can
select the nodes.

Click on the Use Cursor To Assign radio button. Then, click on the
Assign button. The button will appear depressed and the label will
change to Assigning. Using the cursor, click on node 4 to which the
load is to be assigned. Click on the Assign button again to finish.
(see figure below)
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The next step is to assign the commands to perform the analysis

and report the analysis results. We wish to generate the following
commands:

PERFORM ANALYSIS
PRINT ANALYSIS RESULTS

To do this, first go 10 Analysis/Print Page from the left side of the

screen. Then, click on the Analysis sub-page from the second row
of pages as shown below.

T
[

3
i

il

Figu;
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34. Click on the Define Commands button in the Data Area on the right
hand side of the screen. B

35. Inthe Analysis/Print Commands dialog box that appears, select the
No Prinr option. Then, click on the Add button foliowed by the
Close button.

Figure 5. 42
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36. The dialog box for specifying the “PRINT ANALYSIS RESULTS"™
command is nestled in the Post-Print sub-page of the Analvsis
Page.
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37.  Click on the Define Commands button in the Data Area on the right
hand side of the screen. B

Figure 5. 44

38. In the Analysis/Print Commands dialog box that appears, select the
Analysis Results 1ab. Then, click on the Add button followed by the
Close bution.

; . |7 7 Saction Daglecemant -
.-Fomw Emvaicon- 5 |- |- ooyt ;G o
uuwlw ot Dugiacecart 1, Mot Foroue ™| :$umast Reaccors |
hl'-m |m5mrcuu | Hm&nu-ﬂ a-nrm- :
o= n r.a’\..' -

[ S

Figure 5, 45

This concludes the assigning of all the data to the structure. From
the File menu. select Save, and provide a fiie name, if you haven't
already done so.
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STAAD.Pro 2002 — Getting Started -
Tutorial

A portal frame type steel structuré is sitting on concrete footings.
The soil is to be considered as an elastic foundation. The value of
soil subgrade reaction is known from which spring constants are
calculated by multiplying the subgrade reaction by the tributary
arca of each modeled spring.
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Figure A



32

7 2] 14
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Figure B

Columns” 5, 6, 11 and 12 - WI0X33 from AISC Table
Beams 13 and 14" - W12X26 from AISC Table

" All member (columns and beams) numbers are encircled while

node numbers are not.
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Figure C

Magnified view of the column-footing junction
This layou: represents beams 1-4 and 7-10 in the main model.

NOTE:
1) All dimensions are in feet.

2) Soil Subgrade Reaction - 250 kips/ft>.

2pripg copsiant calcwlstion

Spring ofjounts 1. 5, 8 & 12 = Bx 1 x 250 = 2000 kips/fi
Springof jorms 2. 3. 4. 9. 10& 11 = 8 x 2 x250 = 4000 kips/ft
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There are two methods of creating the structure data:

a) using the graphical model generation mode. or graphical
user interface (GU1) as it is usually referred to.
b) using the command file.

Both methods are explained in this chapter also. The graphical
method is explained first from section | onwards. Section -
describes how to view the file using the STAAD . Pro Editor.
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Steps:

If you have already started the STAAD.Pro 2002 program, you can
skip this step. Select the STAAD . Pro icon from the STAAD.Pro

2002 program group.

Figure . 1
The STAAD.Pro Graphical Environment witl be invoked.



The File New dialog box will prompt you to enter certain information
about the model. The explanations for each of these input items are as
follows:

i o —

e s
o i ARG AT
-2 D-dqﬁs&gﬂ_n--»u&bf E

L gt & e A

Figure 3.2

The explanations for
cach of the strycture
types are shown in the
Structure Type space below the Yes
checkboxes. In our
eaample, we wmill
choose “Space™
The name of your
STAAD file This is
what the file will be
saved as We will

File Name
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cboose “My First
Model”

Location

The directory (path) in
which this file will be
saved. You can use the

2223 button to browse
for a directory.

Yes

Title

A bnief comment about
your model in which o
identify your structure
at a future time. We
will use “Portal Frame
with Sinking Supporns”™

No

Length Units

Select the units of
length you wish 10 use
in the model. By
defaul, the units are
those that we chose
when installing the
program. We will keep
the default —*“Foot™

Yes

Force Units

Select the units of
force you wish to use
in the model. By
default, the units are
those that we chose
when installing the
program. We will keep
the default -
“KiloPound™ (kips)

Yes

Searrup

Display this Dialog at

If checked, this diziog
box will always popup
when STAAD. Pro is
staned. If it is
unchecked, you will
have o go to File |
New or File | Open
from the wop menu bar
to access a fite.

in the File New box in Figure 3.2, there is another tab labeted “Recent
Files™. When you come back into STAAD.Pro 2002, you can select this
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tab and choose from a list that includes the last 20 files opened. In the
Recent Files tab-page, there is also another button labeled “Other” which
will allow you to open another STAAD file from anywhere on your

computer.
als

ST

Configure Units -
The units in which we wish to create this example model are the English
units (feet, kip, etc.). The default unit sysiem setting is whatever we
chose during the installation of the program. Thus, the File New box in
Figure 3.2 will aiways start with the default English units. If you had
chosen Metric at the time of installation and want to change it to
English, go to the File | Configure menu option, click on the Base Unit
tab (sec Figure 3.3) and choose the appropriate unit system. Then, click
on the Accept button.

4 unl-qum tngram
f e arog T3

" A-ﬁy}‘«‘.‘ o

f»calwtw;hr‘ﬁv-j,»f‘g\.? aﬁﬁlb*ﬁhwhy

Figure 3.3

Once your input matches that of Figure 1.2, click on the “Next” button to
EO 10 the next page.

[n the next page of input, the program will prompt you on how or where
you would like to start using the program (see Figure 3.4)



i Where do you want togo ?

ey
s 311 2 e S SRR,
fugd

. Figure 3. 4

A description of each of the choices is displayed below the picture. We
will select “Edit Job Info™ so we can input some information about the
project including the client, engineers working on the project, etc. Click
“Finish™ 10 enter the STAAD.Pro2002 environment in the Job Info page
{sce Figure 3.5).
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Maiz View — you can create
- multiple views for different
Page Control - parts of your model and

work from top to view them simultaneously
bottom

Relationa) dsts grid -
spreadsheets, assign dialogs
and data sheets for each page
in the Page Control. A quick
way to update your structure
non-graphicaily

Figure ). §
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Topics: Adding information to your job, finding out the status

of your model
Once you have entered the STAAD . Pro graphical environment. you
can begin inputting information about your model in the Job Info
page. The Job Info information is optional and is used in the header
when printing your final reports. The information can be updated at
any time by simply clicking oo the Setup button from the Page
Control tab (vertical buttons on the left-hand side of the screen).

Figure 3.6

The'Job Info page (Figure 3.7) provides useful information about the
structure including when it was created, the size of the model and what
parameters sre missing from the model (the laner two can be found b

cheking on the ' =} bunon from the Job info page or the icon
from the toolbars on the top)  The Info dialog box is shown in Figure 3.8,
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Structure Information

1f & box is not checked, that specific
command has not been added to your
model.
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Topics: Using the construction grid lines to add nodes and
beams, roaming grid labels

From the page control tab on the left-hand side (vertical buttons),
select Geometry | Beam 10 begin adding beams to yvour model (by
default, this will also add nodes). You may also notice that
facilities for adding in Plaies and Solids also exist. The following
steps can easily be applied to the creation of these other entities as
well. ’

Figure 3.9

In the Snap Node/Beam dislog box that appears in the Data Grid
ares (on the right side of the screen), choose X-Y as the Plane
Members | 1o 4 are located inthe range of X = 0 to 8and Y = 0 10
0. The canstruction lines, spaced 1ft apart, and numbering 10 along
the X direction (0 ta the iefi of the origin. and 10 10 the right of the
ongin), snd 10 along the Y direction (0 below the origin, 10 above
the originy already allow us 1o draw a structure which spans 101l
cach in X and Y. So. there 1s no need 1o change the number of
construction hines honizontally or vertically. Bul, since members |
to 4 are cach 2f1 long. 1t will be convenient 1o draw them if the gnd
ines along X are set 1o 211 apar: (It s interesting to note that, by
doing <o, 1! construction lines - tne vertical line passing through
the origin counts as one line - at 2t spacing between adjacent lines
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allow for 3 20ft span along X.) Hence, set the Spacing of grid lines
along X to 2ft. (see Figure 3.10)

Skew the angle of
the construction
grid plane about
an axis

Change the origin
of the grid line

Change the number
of gridlines to the left
and right of the
origin. To add in
coordinates with
negative valiues
(assuming origin Is at
0.0.0). increase the
pumber of gridlines

Add in roaming
gridlines so the
gridlines have
the coordinates

to the left.
o labeled on the
e T T grid.
H-‘i'ﬁa'?.ﬁn
/ Figure 3. 10
Click off (not depressed) to

rurn off automatic snapping
and creating of
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Ly ¥}
The “Hot™ Node

Using your left mouse button, click at the origin (0, 0) (marked by
a circle) to create the first node. Then, click on the foliowing
points to create nodes 2-5 {sec schematic of original structure in
Figure A).

(2. 0), {4, 0), {6, 0)and (&, 0).
We will notice that beams are automatically created between
successive nodes. Also, notice that the status bar (Figure 3.11)
located at the bottom right-hand comer of the window continuousiy
updates the X, Y, and Z coordinates of the current cursor position
when the mouse is moved over the drawing area. You can also turn
on the roaming grid labels (Figure 3.10) to see the coordinates on
the gridlines,

Figure 3.11

The node highlighted in red is the “hot™ node. The next click on the
grid will automatically creare a beam from the “hot™ node to the
next click, Each chick will create a node at that point, To reset the
“hot™ node, simply hoid your “Cul”™ key down and click on another
point. After the nodes and beams have been created, the structure
will look as shown below

The construction gridlines along with the Snap/Grid Node Beam

3

dialog box can be turned onsoff a1 anytime through the 2.5 icon
from the 10olbar or from Geometr  Snap Grid/Node | Beam.
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Figure 3. 12

To temporarily switch off the drawing mode. click on the Snap
Node | Beam button once again to deactivate the snap option.

With “Snap Node/Beam™ button in its dormant state, we will be
prevented from creating a member in the drawing ares resulting
from accidentat clicks of the mousc.

Let us save the file by going to the Fuile ; Save menu option.
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Topics: Turning on labels, changing their look and modifying
display uaits

1. Nodes and beam labels are a way of identifving the entities we
have drawn on the screen. In order 1o display the node and beam
numbers, right click anywhere within the structure. In the dialog
box that opens, choose Labels (as shown in the figure below).
Alternatively, one may access this option by selecting the View
menu from the 1op menu bar followed by Structure Diagrams.
Select the Labels wab of the dialog box that opens. Most of the
widely-used functions can be accessed by right-clicking your
mouse in the main view.

‘7'4::: S
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Figure 3.14
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2. Inthe Diagrams dialog box that appears, turn the Node Numbers
and Beam Numbers on and then click on OK. (see figure below)

Figure 3.15
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The following figure demonstrates the node and beam numbers
displayed on the structure.

Figure 3.16

By default, all beam, node, plate and solid labels are colored in
black. To change the colors and the positions of these labels, go 10
Fiew | Options from the main menu and click on the appropriate
tab (Node Labels for nodes, etc.)



Change cross-_
sectional and
material
property units

Change the
ourput units
for forces,
moments and
loading

¥ USRI YRR RO AT TS Tk

Figure 3.17

In this example, we can offset the node labels by 7 pixels to the
right and 2 pixels up. Click on the “Font” button to change the
color to navy. Hit “OK™ 10 have the settings take effect.

\E' »
- LN

(@ Turniag On/Off Some Labels

[ 32

Change the
display units for
length,
displacements,
ete.

To turn on/off the labels for some nodes or beams, you must first

create 8 group by selecting the entities vou want in the group,

creating a new group (Tools . Create New Group) and then going to

Select . Bv Group 10 wurn the group on or off.
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- Structurs] Tool Tips

You can quickly find out critical information about a particular
entity (node, beam, plate, ctc.) by selecting the selection cursor for
that entity (please refer to the ‘Task Reference’ section at the end of
this chapter to learn about selecting entities) and then simply
hovering your mouse over the entity you want more information
about. You can customize what you want to see¢ in the tool tip by
going o Fiew | Siructural Tool Tip Options.

Beam #5 Length 100001 |




Topics:

1.  To create member S, reactivate the drawing mode by clicking on
the Snap Node/Beam button again.
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Figure 3.18
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At this point, let-us close the Snap Node/Beam dislog box by

clicking on the *Close™ button.
Let us also save the model we have created so far by going to the File |

Save menu option.
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Topics: Selecting members, copy/paste

To create member 6, we shall utilize the Copv-Paste facility
avajlable either under the Edir menu, right-clicking your mouse
button (Figure 3.20) or using the shoricut keys “Ctrl + C™ and *Curl
+ V*. To apply this method, first sclect member 5. (Please refer to
the 'Task Reference’ section at the end of this chapter to learn
about selecting members.) Click the right mouse button and choose
Copy from the pop-up menu (or press “Cirl + C7). Once again,
click the right mouse button and select Paste Beams (or press “Ctrl
+ V™) as shown below. It is imponant to note that STAAD.Pro
follows the Microsoft convention for all of its standard shortcuts
(CTRL+C, +V, +X, +Z.+Y and +A)

Figure 3.20



[ =]

Selection icons

for solids and B2
for ail geometry)

Quick Methods to Select Objects

Simply click on an
entity (described by
the selection cursor)
and click again to
deselect. Hold the
“Ctrl” key down to
perform multiple
selections.

When you want to
pick a few entities at
8 time

| 3.27

Rubber band
window

Hold your lefi-
mouse button down
and drag your mouse
10 create a window.
Everything within
that window will be
selected.

When you want t0
select a lot of
entities a1 one time.

Cul+ A

Selects everything
on the screen

When you want 10
select evervthing.

Select a row from
the grid uable

Selects the entity
corresponding to
that row

When you want to
find an entity
without having to0
turn on labels.

You can also go to the Select menu to find other ways of selecting

objects.

Since the two ends of member 6 are 10f1 above the corresponding
nodes of beam 5, provide 0. 10, and O for X, Y and Z respectively
and click on the OK button. {see figure below). You could also use
the “Reference Point™ button to graphically select the new position

0 paste to.



328

: Haste with dMove

Figure 3.21 B

The directions for X, Y and Z are respect to the global axis system.
The global axis system is displayed 1n the lower-left hand corner of
your main view. As we click on the OK button, the following
message box comes up. This is only a remunder that we need to
subsequently assign the required properties to these entiues
somewhere down the line. Click on the OK button to continuc.

STAAD.Pro iow Wandowrs

o s ¥

Figure 1.22

The following figure shows the structure with the newly created
member 6.



Figure .23

3. Lct us once again save the model by going to the File | Sove menu
option.

¥

b
@ Unlimited Undo and Redo and Deleting

You can Undo/Redo any action by simply clicking “Ctrl + Z™ 10 undo or
“Ctrl =+ Y™ 10 redo. Each action item that can be undone or redone is
listed in the main toolbar.

| 320
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Figure 3.24

You can also delete an entity by either selecting it with the proper
selection cursor or by highhighting the row that corresponds to the
entity (on a data grid table) or hitting the “Delete™ key on your
keyboard.
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Topics: Mirror, Dimensioning

1. Looking at Figure A, it1s apparent that the model 1s symmetric
about a venical linc passing through the points (14, 0, 0). Utilizing
the Mirror facility available under the Geomerry menu, we can
mirror the first 6 members to create members 7 to 12,

Select the 6 existing members by rubber-banding 2 window around
them using the mouse. (Please refer to the ‘Task Reference’ section
8t the end of this chapter to learn more about selecting members.)
Then, go 10 Geametry  Mirror menu option as shown below.
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Figure 3.25

In the Mirror dialog box that comes up. specify the Mirror Plane
as Y-Z, the Distance to Origin as }4ft and the Generate Mode as
Copy. Then, chick on the OK button,
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Figure 3.26
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The following figure shows the structure after the mirroring has
been done.

Before After

TR

y

Figure 3.27 Figure 3.28
3. Let us save our structure again by using the Fiie . Save menu
option.

%
{@ Verifying Distances

You can find out the distances between any two points by using the

dimension B icon from the toolbars. Simply click on the siarting point
and then the ending point and a dimension line will be drawn between the

two points. The Dimension icon -:-.:‘a. will label ali or some of the member
lengths in the madel. You can also double-click on a member to find
intarmanon about its geometry as well,



Topics: Adding Beams in 3D, Viewing, Rotating

.  To complete the structure, we need to add beams between joints (6
and 13) and (7 and 14). To do that, either select the Add Beams

icon 2% from the left side of the screen or, select the Add Beam
option under the Geometry menu from the top menu bar.

Figure 3.19

Nolice that as we select the Add Beam option. the cursor changes
as shown below,

A



334

2. Click on the two nodes (6 and 13) in succession and notice that 2
new beam (no. 13) has been created. Once you click on node 6, a
line will foilow your cursor unti! you click on node 13. Repeat this
procedure by clicking berween nodes 7 and 14 10 create member
14, Once these are created, switch off the 4dd Beam option by

clicking on the Add Beams icon %4 once again.
The structure will now look as shown below. {(Please refer to the

*Task Reference’ section at the end of this chapter to learn more
about viewing the structure from different angles.)

jsometric V;ewgg ide View from + @
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Figure 3.30 Figure 3,31

] Sciect beams 1-4 and 7-10 by rotating the structure to its side

position (Figure 3.31) You can use the @ icon in the toolbar to
accomphish this. Use the rubber band window to select the bottom
beams by just creating a box around the bottom node (Figure 3.32).
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ORI R,

Figure 3.32

.
Go the isometnic view @ to verify that all the bottom beams have
been selected.

Figure 3.3}

Right-click your mousc bution and select the New View option to
create 2 window with just those beams in it.
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6. From the dislog box that pops up, select “Create a new window for
the view™ to make a new window separate from the main view but
visible at the same time.

7. Goto View | View Management | Save View and supply the name
of the view as “Footngs”
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Figure 335

8.  This view has the same functionality as the original main view.
You can turn on the Snap/Node grid, add beams, turn on labels,
etc. It allows you the flexibility to work on a smaller part of the
model.

9. Close the new view {by clicking on the 2 button on the view).

10. Let us save our model again by going 1o the File | Save menu
option.

The reason for creating a new view for this exampie is so that we can .
look at the post-processing results for just the nodes/members in this

view. It is & great way 1o isolate a par of the structure and sec how it 1
bechaves.

\é‘
&
Looking st the mode! in different views
The easiest way 1o rotate your model is to usc the Up/Down and

Lefu/Right arrow keys on your keyboard. This will spin the
structure around very qQuickly.
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Topics: Properties, Materials, 3D Rendering, Assigning
Props/Materials -

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

14710PRISYD1.0ZD 8.0
2389PRIS YD 2.0ZD 8.0
561112 TABLE ST W10X33
13 14 TA ST W12X26

CONSTANTS

£ 29000. MEMB 56 11 TO 14

E 3150. MEMB 1 TO 4 7TO 10

DEN 0.283E-3IMEMB 56 11 TO 14
DEN 8.68E-5 MEMB 1 TO 4 7TO 10
POISSON 0.3 MEMB 56 11 TO 14
POISSON 0.17T MEMB 1 TO 4 7T TO 10

These are the teatual commands that get saved in your STAAD
input file. We will create these commands graphically. In the case
of constants, the values listed above for E. Poisson, Density, ctc.
also happen to be the default values built into the program for steel
and concrete. Section 5.6.2 of the STAAD Technical Reference
Manual reinforces this fact. The advantage of this 1s that we can
use the property dialog boxes for assigning propertics as well as
constants simullancously, instcad of assigning them in separate
operanions Once you learn how (o use the Assign dialog box,
sssigning loads, member specifications, supports, etc. are done
in 8 similar maoner,



[ 3=

To do this, select General | Property Page from the page control
buttons on the left side of the screen.

10, oA e S i v S s L

i3

E

Figure 3.36

T
Alternatively, you can click on theE icon from the toolbar to
open the same page. The shoricut icons allow you 1o open up
muluple assign boaes (properties, suppons, loads. eic.) al the same
time. The page control action (Figure 3.36) changes the layout of
vour interface by opening the accompanying spreadsheets (data
grids) for that page and automatically tumns on labels associated
with that page.

| 330
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The rectangular cross sections, cheracterized by the YD and ZD
options, for members | to 4 and 7 to 10 are created from the dialog
boxes available under the Define bunton in the Properties dialog
box as shown below, This is where you would go when you need 10
create non-standard shapes (rectangles, circles, trapezoids, general,
cic.)

t o bl —
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Figure 3. 37

ln the Prismaric Propertv dialog box that comes up, sclect the
Rectangle 1ab. Notice that the field called Material is presently on
the checked mode. 1f we keep it that way. the material properties
of concrete (E, Porsson, Density, Alpha, etc.) will be assigned
along with the crosc-section name. The material property values
assigned will be the program defsults. Since we wish 10 go with the
defaults for concrete, we will leave that box as it is, namely.
checked Enter /.0 for YD and 8.0 for ZD. Finally, chick on the Add
button as shown below



Figure 3.38

5. To create the rectangular section that will eventually be assigned to
members 2, 3, 8 and 9, repeat the Step 4 and enter 2.0 for YD and
8.0 for ZD. Close the dislog box by clicking on the *Close ™ button.

Before you can actually assign properties to members, you must create
them first. This is what sieps 4 and § are accomplishing.

“~l s

-

4
@ Inputting values la amy unit system

A quick way to add in values in any unit system in almost any dialog boa
15 10 hit the “F2” button on your keyboard when your mouse is positioned
in the edit box (i.c. YD or ZD boxes for Figure 3.38).
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=5 .

-+ Press ENTER i pou ara done with sditing.
+ Pregs ESC o Cancel
+ Press Ctﬂ-roljsgaed avalable Units,

Figure 3.39

You can even type in fractions (5 %4™) and usc feet and inch symbols.
Press “Curl + Q~ to sce a list of unit options.

6.  The next property type we wish to creatc is the W shape from the
AISC table. This is available under the Darabase button in the
Properties dialog box as shown below.
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7. Inthe Select Country dialog box that appears, choose the country
name whose steel table you want to use, in our case, American.
Then, click on OK.

8.  1bthe American Steel Table dialog box, select the W Shape tab.
Once again, notice that the Marterial box is checked. Let us keep it
that way because it will enable us to subsequently assign the
material constants E. Density, Poisson, etc. along with the cross-
section since we want 10 assign the default values as explained in
step 4.

Choose W/0X33 as the beam size, ST as the seclion type and click
on the Add button as shown in the figure below, Detailed
explanation of the terms such as ST. T, CM, TC, BC, etc. is
available in Section 5 of the STAAD Technical Reference Manual.
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Amenican Steel | able T

Figure 3.42

Repeat this procedure and select B/ 2X26 as the beam size. This is
the sectuion we intend to assign to members 13 and 14. Chck on the
“Close™ button to close the property selection dialog box.

Al this point, the Properties dialog box will look as shown below:



10.

«fnpettet - Whale Shushne ]

The next step is to associate or apply these created properties to
the appropriate members. To do thal, using the mousc, sclect the
first property type in the Properties dialog box.

: Propetics - Whole Shuclure E

- ™ - ~—

Figure 3.44

] 34s
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11

Opcn the view we created previously containing the bottom footing
members by going to View | Open View and seicct the view called
“Footings™. Make sure the option “Create a new window for the
view™ is selected. Click on “OK" to open this view.

E pen View

Dmhmnﬂtmm

T e vl T,

Figure 3.45

Then, sclect members 1, 4, 7 and 10 using either the Beams Cursor
or, by going to Select | By List | Beams menu oplion and
specifying the beam numbers in the Enrer List box. (Please refer to
the "Task Reference’ section at the end of this chapter 10 learn
more about selecung members or Section § of this tutorial.)



E2d "y Farsl Modedstd - footengs™

¥

Figure 3.46

Notice that as we sclect the members, the Assignment Method
automaucally sets to Assign to Selecied Beams. Click on the Assign
button.

Figure 3.47
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After the property has been assigned, the model will look as shown

below.
£.2 %ty 3t Modelatd - Foptngs™ T

¥

L N

Figure 3.48

Click anywhere in the drawing grea to un-highlight the members.
You can display the property names on the section iiself by right-
clicking your mouse button. choose Labels and click on the
Sections option under Properties. Please note that turning on labels
on one view does not automatically turn them on for other views.
You must handle each view separately.




Figure .49

To demonsirate another way of assigning properties, choose “Use
Cursor to Assign™ from the Assign properties dialog box. Select the
property “Rect 24.00 x 96.00" and click on the “Assign”™ button.

+
Your cursor will change to look like this: I . Click on members
2.3.8 and 9 (in the view labeled “Footings™) 1o assign the
properties. Assign the remaining properties 1o the members as
listed below. You can use the method listed either Step 11 or Step

12.

©.Prope.ty Name_ | .M. wbefs To,
P e.iBi;-Ailifgiil?
ST W10X33 5,6,11,12
ST W12X26 13.14

Click anywhere in the drawing area 1o un-highlight the members.

After all the properties have been assigned, the mode! will look as

shown below.
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Figure 3.50

Let us close the Properiies dialog box as shown below.

r Assignment Method ——
f‘w!osuﬂodam
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Figure 14




13.

14.

] s

Let us again save the work we have dene so far. From the File
menu, select Save, 1o save the file. You can ciose the “Footings™
view as well.

Turn on the 3D section view of the model by right clicking your
mouse button and selecting “Structure Diagrams™

Figure 3.51

Click on the option “Full Sections™ under 3D sections to draw the
3D sections. You can also change the color of the sections by
clicking on the “Section Qutline™ color bution under the Colors
section. Click on "OK™.
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The resulting diagram is shown in Figure 3.53 below.
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Figure 3.53

¥
~? Some notes on properties

1. You can change a property in the assign dialog box by simply
double-clicking on 1t and updating the values. You can also
delete it by clicking on the “Delete™ button on your keyboard.
You can sce what properties have been assigned to what
members by checking the “Highlight Assigned Geometury ™ box
in the astign dislog,

3, Atrue 3D readerintg_ with lighting and shading can be viewed

[ 2]

by clicking on the ‘.ﬁl tcon from the toolbar or right-clicking
your mouse button.
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Topics: Creating and assigning spring supports
1. The commands we wish to generate are: -

2TO 4 970 11 FIXED BUT MZ KFY 4000.
158 12 FIXED BUT MZ KFY 2000.

These are the textual commands that get saved in your STAAD
input file. We will creste these commands graphically. To sccess
the dialog boxes for choosing the appropriate type of support, we
select the General 'E_._S’:_:pporl Page from the left side of the screen or
by clicking on the @: icon from the toolbars. In the Supports
dialog box that subsequently pops up, click on the Add button to
create a support type like we created a property in Section 8.

s Supoils - Whole Shuctae
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Figure 3.54
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In the Create Support dialog box that opens, select the Fixed Bui
tab. Select MZ under Release and enter 40000 kip/ft as the spring
constant for KFY under Define Spring. (This creates 8 FIXED type
of support for all degrees of freedom except a) MZ and b) the
translational degree of freedom FY is not fully restrained but
represented by 2 spring having 8 spring constant of 4000 kip/ft.)
Click on the Create button. )
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Figure 3.5%

3 To create the second spning that will eventually be assigned to
nodes 1, 5. 8 and 12, repeat the above procedure but specify 2000
kip/ft for KFY instead of 4000,
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4.  The next step is to associate these created supports with specific
joints. Click on the first support specification (Support 2} in the
Supports dialog box.

* Suppoils - Wholc Stnucluie
£ RN, Duconpion™ 28T
E{sr
3

Figure 3.56
5.  Then, select the following nodes:
2,3, 4,9,10,11

To select these nodes, click on these nodes (holding the “Ctrl™ key
down) on the drawing or use the rubber band window using the
Nodes Cursor 3] Alternatively, go to Select | By List | Nodes
menu option, and in the Select Nodes dialog box, type the node
numbers in the Enter list box, (Please refer 10 the ‘Task Reference’
section at the end of this chapter to learn more about selecting
nodes or Scction 5 of this tutorial.)

Notice that as we sclect the nodes, the Assignment Method
automatically sets to “Assign (o Selected Nodes". Click on the
Assign button in the Specifications dialog box.

1 € Agign ToView
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Figurce 3.57
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The assignment box works and behaves the same way as the
Property Assignment box in Section 8.

6. In 8 similar fashion, assign the second support (Support 3) to nodes
1.5,8and 12.

Afier both the supports have been assigned. the structure will look
as shown below:
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Figure 3.58
7. Let us save our model again by going 10 the File | Save menu
option,
>

-?-

@ Quick methods to graphicaliy change supports

1. You can select the “Support Edit Cursor™ -© from the toolbar or
from Select ' Support Edit Cursor from the main menu and double-
circk an the support directly to modily is.
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You can change a support in the assign dialog box by simply double-
clicking on it, This will change all nodes that have been assigned this
support.

3. Using the Supported Nodes spreadsheet, you can change the suppornt
type for a node by changing the support reference in the “Support™
column.

To change this —
support from S3 ‘
{Support }) 1o no
support, simply
erase the contents
of the cell.

R L T
ST JTED e Ll




Topics: Creating and assigning selfweight joads, nodal loads,
member loads; viewing load values; creating load combinations

Load assignments are done from the General | Load Page as shown

below. You can also access this page by clicking on the icon
from the wolbars.

Figure 3.60

For this example. we wish 1o generate the following load data using
the graphical environment,

LOADING 1 Self Weight
SELF Y -1.0

LOADING 2 Dead Load
MEMBER LOAD

13 14 UNI GY -3.0
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LOADING 3 Wind Load -
JOINT LOAD == e
67 FX5.0
LOAD COMB 4 Combination of 1+2+43
11.021.031.0

In the Ser Active Primarv Load Case dialog box that comes up.
enter Self Weight as the title for Load Case I and click on OK.

HSet Adtive Primary L oo Cave

‘ P ,.

Fi

gure 3.61

2. The Loads dialog box will now appear in the daia area on the right
band side of the screen. To generate and assign the selfweight load
type, click on the “Selfweight” button.
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Figure 3.62

3. Inthe Selfveight Load dialog box, specify the Direction as Y, and
enter the Facior as -1.0. Since the selfweight of the structure 15 to
be applied on the entire model, click on the Assign button. If you
don't want to specify a selfweight for certain members, you can
assign a density of zero to those members through Commands |
Material Constanis | Denxity.

Y s T v H

Figurce 1.63
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Create another Primary Load Case by clicking on the “New
Primary..” button in the assign loads dialog box. Provide the title
of this load case (Load Case 2) as “Dead Load™ as shown in Figure

31.64 below.

To create the member losd. click on the Member button in the
Loads dialog box.

s
: T ¥
T, | T

.
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We could either adopt the method of creating the thember load

first and then applying it to the members using the “Assign Cursor™
or selecting the beams first and then using the “Assign to selected
beams” option. We will choose the former.

In the Beam Loads dielog box tbat comes up, select the Uniform
Force wab. Specify GY as the Direction and cnter —3.0 as the Force.
Then, click on the 4dd button.

Figure 3.6“;
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The next step is to associate the member load with members 13 and
14, We shall use a method of assignment called Use Cursor 1o
Assign.

Notice from the previous figure that the member load (UN1 GY -3)
in the Loads selection box is already highlighied. 1f it is not
highlighted, click on it to highlight it.

Click on the “Use Cursor To Assign”™ option and click on the

&
“Assign™ button. Your cursor should wrn into this: &

Figure 3.68

Click on members 13 and 14 10 assign the member loads to those
members. Turn on the load values on the main view by right-
clicking your mousc button and choosing “Labels™. Check the
“Load Values™ oprion unaer the Loading Display Options.
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Figure 3.69

Y our structure (for Load Casc 2) will look like Figure 3.70.
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Figure 3.70

Create another Primary Load Case by clicking op the “New
Primars. ™ butlon in the assign loads dialog box. Provide the title
ol this load case (Load Case 3) as “Wind Load™ as shown in Figure
3.71 beiow



10.

1.

Set Active Pra

Flgure an
Joint loads are created through the dialog boxes available under
the Noda! wype of loads.

Since we know that these loads are to be assigned to nodes 6 and 7,
let us first select those nodes prior 10 creating the load itself. To
select these nodes, click on the nodes on the drawing using the

Nodes Cur.mr- Alternatively, go to Select i By List | Nodes
menu option, and in the Select Nodes dialog box, type the node
numbers 6 and 7 in the Enter list box. (Please refer to the *Task
Reference’ section at the end of this chapter 1o lcamn more about
selecting nodes or Section 5 of this tutorial )

After selecting the nodes., click on the "Noda! ~ button.
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Figure .72

In the AMude Loads dialog box that comes up, enter 5.0 for Fx. We
can straightaway click on the Assign button to apply these loads on
the selected jounts. Remember, you can also use the other

assignment choices histed o Figure 3.72 depending on the
situation.
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Figure 3. 73
The dialog box will be automatically closed and the structure for
Load Case 3 will now look as shown below.

Figure 3.74
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To view the loads for different load cases, simply choose the load
case from the drop-down combo-box in the toolbars.

[_:a_wm Load | -
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Figure 3.75

13. The final load casc we need to create is 8 load combination. Click
on the “Combine...” button from the load assign box.
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Figure .76

14.  Once the Define Combinations dialog box pops up. click on the
“New” butlon to create @ new load combination.
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Define L ombinations

Sclect all the Joad cases from the lefi-hand side and click on the

button to create a combination which applies a facior of 1.0
10 cach case and adds them up. Click on “OK".
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Figure 3.79

You can view the load values for the load combination on the
structure from the drop-down combo-box in the toolbars.

17.  Click anywhere on the screen to un-highlight the members. Let us
also save our model again by going to the File | Save menu option.

Quick methods to graphically change loads

1. You can select the “Load Edit Cursor™ E from the 100lbar or

Select  Load Edu Cursor from the main menu and simply

double-click on a load in the view window 10 change the values

of the load

Y ou can double-chick on the load definiion from the load

assign dialog box

3. Check the “Toggle Load™ box when assigning loads to assign
and un-assign specific loads 1o nodes, members, plates or
solids.

4. Use the spreadsheets’

[ =]



Topics: Adding analysis commands; selecting results to be
included in the STAAD output file

The next step is to assign the commands to perform the analysis
and report the analysis results. We wish to generate the following
commands in the graphical environment:

PERFORM ANALYS!S PRINT STATICS CHECK
PRINT ANALYSIS RESULTS

The “PERFORM ANALYSIS™ command tells STAAD.Proto do a
norma! linear-static analysis. The “PRINT STATICS CHECK™
performs and prints out an equilibrium check. The “PRINT
ANALYSIS RESULTS" prints displaccments, reactions and
member forces in the output file. To do this, first go to
Anslysis/Print Page from the left side of the screen. Then, click on
the Analysis sub-page from the second row of pages as shown
below.
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Click on the Define Commands button 1n the data area on the right
hand side of the screen.
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Figure 3.81

In the Analvsis/Print Commands dialng box that appears, select the
Statics Check primt oplion. Then, click on the Add button followed
by the Close button This will add the command “PERFORM
ANALYSIS PRINT STATICS CHECK™ 10 the input file.
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Artalyiis /0l Lommang

4.  The dialog box for specifying the “PRINT ANALYSIS RESULTS™
command is located in the Posr-Print sub-page of the Analvsis

page.
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5.

6.

Figure 3.83

Click on the Define Commands button in the data area on the night
hand side of the screen.
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Figure 3.84

In the Analvsis/Print Communds dialog box that appears, select the
Anaivsis Results tab Then, click on the Add button followed by the
Closc button



This concludes the task of assigning sll the data to the
structure. Let us Save the file one finsl time.




Topics: STAAD input file {.STD file); STAAD Editor:
manipulating the model using STAAD script commands

Let us now take a look at the data that has been written into the file
that we just saved above. The contents of the file can be viewed
either by clicking on the STAA4D Editor icon or, by going to the
Edir menu and choosing Edit Input Command File as shown below.
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Figure 3.87
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A new window will open up with the dsta listed as shown here:

| Zime rrat aded vl

Sorue dil

L3 . LW s d

STMD SPATY PORTAL PRARE WITE ITOFTNG ICPPOEIS

I JX ABFTRAITION

U0 AR Fizs o>

XU3 TLLITT XML, lac.

LN FTLTY

OB TIOWNT Fivat tise 1o STAAL.PTr 202,

" ANGINLER BAXE ANC

FEINITETER 21T 2S-mac-02

A J0B INTRIATIE

* IEMCT STTX

IAMIT IBEEE XIP?

. WOICT COMPUMATYS i

1)3001 22400 34000 ATIC0: S % 00; & &8 120 05 7 &8 24C Or

§9 6 0C: % 31200; 1C 200 00; 11 264 0 € 1T 20 C 0 13 20¢ LID C:
34 384 2D O;

i sED. ooInnTEs

PR EERIEEF N ESIERR AR R RN R RIE BTSSRI
£100 1% 02 I3 1A 13 e 13 lA T A

L X To =g 3T e

i WMEF *VCTTY LDt

{ INTI AT LT

-

Loy

ERNERI PR £
], VDRD. BICTY LERICAL

* 5611 L2 TAMLY ST D1aXY) -

117 14 TABLL ¥ 4B -

CAwLT ey oy :

» rENFTANTY

L 000 K 5 6 L1 TV U4
410D L taTTE

This window and the facililies it contains is known as the STAAD
Editor.

We could make modifications to the data of our structure in this
Editor if we wish to do so. Let us Exit the Editor without doing so
by selecting the File | Exir menu option of the editor window (not
the Filc | Exit menu of the main window behind the editor window).

If you understand the STAAD command language, you can create
the part of or the entirc model by typing the commands in the
Editor {(or any other Editor of your choice), instead of using the
graphical method explained in the previous sections. The Editor
provides a quick way of making changes to your model.
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STAAD Pro performs analysis and design simultancously. In order
to perform the analysis and design, select the Run Analvsis option
from the Analvze menu or press “Curl + F57 on your keyboard_

Figure 3.89

If the structure has not been saved afier the last change was madc,
you shouid save the structure first by using the Save command from
the File menu.

When you select the Run Analvsis option from the Analvze menu,
the following dialog box appears:

Select Anslysis Hngne

BN

Figure .90

We are presented with the choice of 2 engines: the STAAD engine
and the STARDYNE Advanced Analysis engine. The STARDYNE
Analy«is engine 1s suitable for advanced problems such as Buckling
Analysis. Modal Extraction using various methods, faugue
analysis, ete, Howeser, 1f the calculations call for sicel or concrete
devign. UBC load penerauon, etc . we have 10 select the STAAD



engine. Most of your analysis will probably be done through the
STAAD engine.

Let us set the radio button on the STAAD engine. The STAAD
Design Code 1ab in Figure 3.90 is used to select the design code to
be used. if you bave instalicd multiple design codes. Also, if you
purchased the standard package, and no additional codes, you
should select the design engine that was supplied with the standard
package - such as, US for American buyers, British for British
buyers, and so on.

Click on that tab and make sure the standard US concrete and steel
codes are selected,

Ledect Ansdyus t ogne

Click on the Run Analviis button.

As the Analysis progresscs, several messages appear on the screen
as shown in the figure below.

| 381
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Prman Jamt Eunrﬂ;ut.n
++ Procsssing Meabsr Inioreation

++ Rmading Member Properties 11:83.24 7 I
++ Finighad Bmading Mamher Proparties .. 1 =mc .
++ Reading Member Properiies .. 11'53 25 &
- Fuushed Reading deaber Properties ... 0 moc
++ Pr ing Suppart Condition -
++ Road CThack Data 18 Losd Cemes
= Processing aod eotiing up Load Vecror i
+ Processing Elesent Stiffness Matrix. 11 §3:25
++ Processing Global Stitipsss Katrix 11°53:25
++ Finighed Procesting Glabel Stiftnass htru 0 sec
¥l «++ Prooessing Triangular Fectorization. 11.53 5
= ++ Finisbed Trisngquisar Factorizatian 0 msoc
g ++ Calculating Joint Displacesents 11 $3 257
+= Finisbed Jorat Duﬂlu:n—nt Calculation 0 woc -1
o Caleulating Meabwr Forow 11:83.25 ¢ 178
E ~+ Aoalysie Successtul ly Ca-pl.-t-d +4
w| 4+ Creating Displacessnt File (DSP) |
2 ++ Crooting Beactiom Fale (REA). ..
hd v Calculeting Sectice Forces
i, ++ Croating Section forcw Nile (BND} ..
L] ++ Crwating Section Msplace File (50M) ..
5 es End STalD.Pro Run Elapsed Tiae = 1 Secs
{; as Qutpat Britten to Fils:

e
)

You are presented with three options. The “View Output File™
option will invoke the STAAD Viewer with all of the analysis
results presented in a textual format. The “Go to Post Processing
Mode” opuon will take you to the STAAD.Pro Post-processor
where you can graphically view your results. The “Stay in
Modeling Mode™ option will keep you in the Pre-processor or
modeling environment. Select the first option (*View Output File™
and Click on the “Done ~ button.



During the analysis process, STAAD.Pro creates an Output file.
This file provides important information on whether the analysis
was performed properly. For example, if STAAD.Pro encounters an
instability problem during the analysis process, it will be reported
in the output file. .

If you successfully followed Section 13, the output file should be
displayed. We can also access the output file at any time by
sclecting File | View | Output File | STAAD Output option from the

top menu or by clicking on the Ega‘:: icon. The STAAD.Pro output
file for the problem we just ran is shown in the next few pages.

Flgure 3.93

The STAAD.Pro output file is dispiayed through a file viewer
called Spro View This viewer allows us to set the text {ont for the
entire file and print the output file 10 s printer. Use the appropriate
File menu option from the Sprotiew menu bar.
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By default, the output file contains a listing of the entire Input also.
Y ou may choose not to print the echo of the Input commands in the
Output file. Please select Commands | Miscellaneous | Set Echo
option from the menu bar and select the Echo Off button.

1t is quite important that we browse through the enure output file
and make sure that the results look reasonable, that there are no
error messages or warnings reporied, etc. Errors encountered
during the analysis and design can disable access 1o the Post-
processing mode - the graphical screens where results can be
viewed graphicatly. All errors in the model will be reported in the
STAAD output file. The information presented in the output file 1s
a crucial indicator of whether or nol the structure satisfies the
engineering requirements of safety and serviceabilivy.



PROBLEM BETATISTI1ICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 14/ 14/

10

ORIGINAL/FINAL BAND-WIDTH= 7 3/ 20 DOF

TOTAL PRIMARY LOAD CASES « 3, TOTAL DEGREES OF FREEDOM
- 44

S1ZE OF STIFFNESS MATRIX = 1 DOUBLE KI1LO-WORDS

REQRD/AVAIL. DISK SPACE =« 12.0/ 14278.8 MB, EXMEM =
76.0 MB
]

PORTAL FRAME WITH SINKING SUPPORTS --
PAGE KNO. 3

¢**TOTAL APPLIED LOAD ( XIP FEET } SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00
SUMMATION PORCE-Y = ~31.16
SUMMATION FORCE-Z = 0.00
SUMMATION OF MOMENTS AROUND THE QORIGIN-
MX= 0.00 MYa= 0.00 M2~ -
436,19
***TOTAL REACTION LOAD( XIP FEET )} SUMMARY (LOADING 1
SUMMATION PORCE-X = C.00Q
SUMMATION FORCE-Y « 31.16
SUMMATION FORCE-Z = Q.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX - 0.00 MY. 0.00 MZI-
436.19%
MAXIMUM DISPLACEMENTS ( INCH /RADIANS) {LOADING 1)
MAX ] HUMS AT NODE
X = 6€.42033E-0% 3
¥ o -1.2377)E-02 14
I = 0.00000E-00 [+
RX- 0_00000E«00 <]
RY: 0.00030E+00 0
RZ: 4.56081K-D% 14

***TOTAL APPLIED LOAD | KIP FEFT } SUMMARY (LOADING 2}

SUMMATION FORCE-X -« 0.00
SUMMATION FORCE-Y « -120.00
SUMMATION FORCE-Z - o.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX - 0.00 MY, 0.00 MZ- -

1685.00
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***TOTAL REACTION LOAD( KIP FEET )} SUMMARY (LOADIKG
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 120.00
SUMMATION FORCE-Z = Q.00
SUMMATION OF MOMENTS AROUKD THE ORIGIM-
MX = 0.00 MY 0.00 MZ=
1680.00
PORTAL FRAME WITH SINKING SUPPORTS
PAGE NO. 4
MAXIMUM DISPLACEMENTS { INCH /RAJIANS) (LOADING 2)
MAXIMUMS AT NODE
X = -7.42318E-03 14
¥ = -8.42445E-02 14
Z = 0.000D0E«Q0 ]
RXe 0.00000E«QO [}
RY= 0.00000E-0Q) [}
RZ« 5.28974E-0) 14
***TOTAL APPLIED LOAD { KIP FEET ) SUMMARY [(LOADING
SUMMATION FORCE-X « 10.00
SUMMATION PORCE-Y « o.00
SUMMATION FORCE-Z 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX - 0.00 My« 0.00 MZ- -
150,00
***TOTAL REACTION LOAD( KIP FEET )} SUMMARY [LOADINC
SUMMATION FORTE-M » +10.00
SUMMATION PORCE-Y » ¢.o00
SUMMATION FORCE-Z - 0.00
SUMMATION OF MOMENTS AROUND THE ORIGIN-
M. .90 My« 0.00 MZ-
150.03%
MAXIMUM DISPLACEMENTS ' INCH /RADIANS: (LOADING ERl
AL | MUMS AT NOOE
A o+ €.3JI71E-0. K
Y o« 1.93143&-22 b
L+ 5 DOIIVEL.DD ¢
Ra. D.00000KE.DD o
Ri- I DBJ20E.23 ]
RZ» -2 . 154B%E-01 )

tasssresan
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2
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STAAD.Pro offers extensive result verification and visualization
facilities. These facilities are accessed from the Post-Processing
Mode. The Post-Processing mode is used 10 verify the analysis and

design results and generate reports.
For this session, we shall perform the following tasks:

» Display deflection diagrams

s Annoute Displacements

e Change the display unns for displacement values shown in
the 1ables

* Switch between load cases for viewing deflection diagrams

* Review the Nodes Displacement Table

e Animate the sectional displacements
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Topics: Invoking the Post-processor

To access the Post-Processing mode, we can either click on the
Posi-Processing icon from the top toolbar or select it from the
Mode menu as shown in the figures below.

Post-Procassing

Figure .95

[———v:‘w-:,;-‘|tl"¥k! -u&.--—v F*

[ Pade cantra 2 ey
Figure 3. 96




| 3-89

The Results Setup dialog box appears as shown below. Here we
can select the ltoad cases for which to display the results. Let us
select the load case from the Available selection box and click on

button. Then, click on the OK button. The dialog box will
look like the one shown below.

fﬂ-;ull\ Setup

Flgn re 3 9‘7
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The screen will now look like the figure shown below.
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Figure 3.98

l > DEAD LDAD . -
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The duagram currently on display 1s the node deflection diagram for
foad case 1 (SELFWEIGHT). The title at the botiom of the diagram
1s indicative of that aspect



| X
If you, let’s say, wandered off into any other result diagram, and
wanted 10 get back to the deflection diagram, just select the Node |
Displacement 1ab along the page control area on the left side.

| Sy v
= y

Figure 3.99

The option for selecting the deflection disgram is also available
from another facility - the Results | Deflection menu option - as
shown below.

D bean B B Tl
D boomswesme 17 AL
Figure 3.100
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lah'pg;t-\_\_.,_z"ut——

s 9&!!991‘9" Diagram, -

Topics: Methods to graphically view results from different load
cases _

I We can change the load case for which 1o view the deflection
diagram by selecting a load case in the list box called Acrive Load.
Sce Figure 3.98 Aliernatively, either click on the Symbols and
Labels icon or right-click your mouse and select Srruciure
Diagrams as shown below.

)
e
N

Symbols and Labels

Figure 1.101
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In either case, the Diagrams dialog box comes up. Select the
Loads and Results tab and choose the desired load case from the
Load Case list box. You can also turn on the load icons as well as
other force diagrams by simply checking on the desired boxes.
Click on OK once you have made your selections.

T HIEWCLIN LY RN

I}
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B E J
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o v e #e g o et ,.-.n,‘,': .-‘-J'.ﬂv .-44-1

Figure 3102

1 3-93
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=Changing The Size OL.The:

Steps: Scaling diagrams

1. Ifthe diagram appears too imperceptible, it may be because # may
be drawn 10 too small a scale. To change the scale of the deflection

plot, you may

a3} click on the Scale icon from the toolbars or

Scanltd

Figure 1.103

b} choose Scale from the Resulis menu or

Usechat & Pecgeirting o
Figure 3.104

€) night-clich your mouse and choose Strucure Diagrams and
then select the “Lubel ™ 1ab.



[

Check on the “Applv immediarelv” box 1o see the effects of the
scaling immediately. In the Displacemens ficld. specify a smaller
number than what is currentiy histed. The deflection disgram should
now be larger. In Figure 3.105, the number provided is 0.1 in per
fi. This means that for every 0.1 inches of deflection, the program
will scale st to 1 fi. Click on OK to close the box.
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Annotation is the process of displaying the dispiacement values on
the screen.

Topics: Annotating values

1.  Select the View Falue option from the Reswits menu.

Figure 3.106



The following dialog box comes up. From the Ronges tab, select

Ali nodes. If you wish to annotaie deflection for just a few nodes,

specify the node numbers in the node list. You can only use
commas and hyphens as separators (i.e. 1,3,5 or 1-6,8)

= 1~ 3

: Anuol.atlun "17 hrbt Hudel.bld Wlee Sll\l.{lll'ﬂ_;."‘_

: g s de

' \.. _?‘ v ﬁ“mm-ﬂwm.fwg

i WAool E s 3 s Aoy ,m
Figure 3.107

We will annotate the results for all nodes. So, keep the button on
All

) 397
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3. From the Node tab, check the Resultant option. Resultant stands for
the square root of sum of the squares of the values of X, Y and Z
displacements. Click the Annotare button 10 view the values on the
structure. Click the Close button to close the dlalog box.

o S S ol Sl s At D "_F.h g

'_':‘:t"( ‘- .'
Ry A7vA ..'h»-“’ emveAl‘l;
Figure 3.108

The follnwmg figure shows the annotated deflection diagram for
load case 3 (Wind Load)
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3
@ 1 can’t see my annotations!!!

You can only annotate the values for a particular result if and only
if the result diagram is displayed. For example, if you wani to
annctate the maximum bending moment values about the Z-axis,

you must turn on the M, diagram.
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The units in which displacement values are displayed in the post-
processing mode are referred to as the display units. -

Topics: Changing Display Units

l. Display units may be modified from the Tools | Set Current
Displav Unit menu option as shown below.

G4, Dimonsion Bears”; f:;:.'x4 Ay

wmmm s

ey PR P SN
1 - Pemct e iod? T _—\?3‘34 i
Attt m Pl Al \?.- g-::-;
{fisat Y IT T a A EN wF E

: ve-rbs.guvr*é'-** e
F‘lzure 3. IIO
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} 3

In the Options dialog box that comes up, select the Structure Units 101
tab. Change the Dimensions of Displacement from feer to say, cm
or tnches or anything else you desire, gnd sclect OK. The diagram
will be updated to reflect the new units.
' Uuphons
; kit
Change
number of
decimal
places
shown

E - h ! _'. e o
- . K ot % e T o 2]
=TT T .

You can also change the number of decimal places to be shown for
each value 35 well
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The following figure shows the annotations of the deflection
diagram in centimeters.
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Figure 3.112



Upon entering the Post-Processing mode, the first screen that we

came across is shown below.
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Figure 3.113

For the Node . Displacement page on the left side, notice that there
are 2 tables displayed along the right side. The upper table, called
the Node Displacemenis Table, lists the displacement values for
every node for every selected load casc. Load cases may be
sclected or de-selected for the purpose of this table from the

Results

Beam Relative Diusplacement Table.

Select Load Case menu. The lower table is called the

- me
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If you happen to close down any of these tables, you can restore
them from the View | Tables menu or by right.-clicking your mouse

2]

bution and selecting “Tables” ¥

o ol il A o e e iy e 2
£ i Nodes =15
RY iGeame e
?—ljs«mm: b 425
EDN”

4 15

- Supnosed Nodes

" b AR A

“Beam Erd Dasptocomonts
Besm Datpiacermerd Dol
Support R escaone

Figure 3.84

The Node Displacement table window has two tabs: A/l and

Summary (see figure beiow).

an My First Modelstd - Node Displacements:

Figure 3.11%



All - This 1ab presents all nodal displacements in tabular form for
all load cases and all degrees of freedom.

Py farat Hedelatd Mode Dasplacements;
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Figure 3.116

Summary - This tab, shown in the figure below, presents the
maximum and minimum nods! displacements (transtational and
rotational) for cach degree of freedom. All nodes and all Load
Cases specified during the Results Setup are considered. Maximum
values for all degrees of freedom (in boid type) are presented with
the corresponding Node of occurrence and Load Case number
(L/C).

Mazimum values are in bald



For the Beam Relative Displacement table, the details are as
follows:

All - The Alltab presents the displacements of members at
intermediate section points. All specified members and all
specified load cases are inciuded. The table shows displacements
along the local axes of the members, as well as their resultants.

Max Displacements - The Max Displacements 1ab presents the
summary of maximum scctional displacements {see figure below).
This table includes the maximum displacement values and location
of its occurrence along the member, for all specified members and
all specified load cases. The table also provides the ratio of the
span length of the member 1o the resultant maximum section
displacement of the member.
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Figure 3.118




The sub-pages under the Node page gre described below in brief.

Node

Displacement

Displays nodal displacements slong with
tabular results for Node- Displacements and
sechional Beam displacerments.

Reactions

Displays suppon reactions on the draw:ng as
well as in 2 wbular form.

Meodes

Displays mode shapes for the selected Mode
shape number. The eigenvectors are
simulancously displayed in tabular form
This Page appears only for dynamic analyses
cases, namcly, response spectrum, time
hisiory, and if modal calculations are
requesied

Time History

Displays Time hiswry plots, for time history
analysis. This sub-page too will sppear only if

tume history analysis is performed

n'g

g‘@ Other methods to view nodal results

1) Select the nodes cursor and double-click on any node. You can
simply doubie-click from node 10 node without baving to close the

dialog box.

2) Go to View | Siructural Too! Tip Options... and select the node
displacements you want to appear when the mouse is placed over
any node. Make sure you have selected the nodes cursor before
placing your mouse over a node.

.
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A. Selecting nodes, beams, plates, etc.
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[The Selection Toolbad

Nodes Cursor

- /__ 8eams Cursor
o~ Piates Cursor

™ — Solids Cursor

\ Geometry Cursor

Text Label Cursor




Isometric
View

Displays the structume in the
1SOMAnC view.




Nodes
Cursor

Used to
select nodes
graphically

First. select the
Nodes Cursor.
Then, click on
the nodes you
wish to select.
To select
multipie nodes,
hotd down the
Control key while
selecting.

Y

Beams
Cursor

Used to
seiect nodes
graphically

First, aelect the
B8eams Cursor.
Then, click on
the members you
wish to select.
To select
multiple
members, hold
down the Controi
key whiie
aelecting.

~

Plates
Cursor

Sy

BT g ey Pt
Clm%.;&w

,

(G g ey e [y
£36 Boams Dilsor 55 o4 s

Used to
seiect plates
graphucally

First, select the
Plates Cursor
Then, chck on
the plates you
wish to select

To select
multiple plates,
holg down the
Control key while
selacting.
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simultaneou
sly

P o Used to First, select the
}m setect solids | Solids Cursor.
.J graphically Then, click on
the solids you
. wish to setect
Solids To select
Cursor : multipie solids,
" holid down the
N Control key whiie
o selecting.
. Usad to First, seiect the
:% select any Geometry
geomstry Cursor. Then,
graphically. cliick on the
Itis a entity you wish to
Geometry mechanism | salect. To select
Cursor for selecting | mulliple entities,
nodes, hold down the
beams, Control key while
i Ll . : plates and sejecting
P R R Sy 0 Al Tl A solids, or,
o 3 : Ml any
combinaton
" of these,

Taxt Lapel
Cursor

Seioct | Text Cursor

Hael'é.:nf-'»- e
‘Solds {
- Plates & Sobde Curver-

Gwnﬂly Cuna Fe

Used to
entar the
mode for
editing pre-
created text
labels

To edit any pre-
created text,
first, gelect the
Text Label
Cursor. Then,
double-clhick on
the text that you
wish to modily.




B. Viewing the structure from different angles

11t

[the Rotation Toalbar
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Front View ‘ @ '
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Isometnc View
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Front View

Displays the structure as seen
from the front. When the
global ¥ axis is vertical, this is
the X-Y plane view.

Drsplays the structure as seen

pey o 1
@ from the side. When the 1'
global Y axis is vercal, this is i
the Y.-Z pisne vniew [
Sie View i
!
i
i
' t
. ” Drsplays the structure as seen P = 'Y
@ from the top When the giobal | i .
Y acs 13 verncal, thes i3 the X- i '
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