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About STAAD.Pro 2005

STAAD.Pro is a widely used software for structural analysis and design
from Research Engineers International.

The STAAD.Pro software consists of the following:

The STAAD.Pro Graphical User Interface (GUI): It is used to generate
the model, which can then be analyzed using the STAAD engine. After
analysis and design is completed, the GUI can also be used to view the
results graphically.

The STAAD analysis and design engine: It is a general-purpose
calculation engine for structural analysis and integrated Steel, Concrete,
Timber and Aluminum design.




About the STAAD.Pro 2005
Documentation

The documentation for STAAD.Pro consists of a set of manuals as described
below. These manuals are normally provided only in the electronic format, with
perhaps some exceptions such as the Getting Started Manual which may be
supplied as a printed book to first time and new-version buyers.

All the manuals can be accessed from the Help facilities of STAAD.Pro. Users
who wish to obtain a printed copy of the books may contact Research
Engineers. REI also supplies the manuals in the PDF format at no cost for those
who wish to print them on their own. See the back cover of this book for
addresses and phone numbers.

Getting Started and Tutorials: This manual contains information on the
contents of the STAAD.Pro package, computer system requirements,
installation process, copy protection issues and a description on how to run the
programs in the package. Tutorials that provide detailed and step-by-step
explanation on using the programs are also provided.

Examples: This book offers examples of various problems that can be solved
using the STAAD engine. The examples represent various structural analyses
and design problems commonly encountered by structural engineers.

Graphical Environment: This manual contains a detailed description of the
Graphical User Interface (GUI) of STAAD.Pro. The topics covered include
model generation, structural analysis and design, result verification, and report
generation.

Technical Reference: This manual deals with the theory behind the
engineering calculations made by the STAAD engine. It also includes an
explanation of the commands available in the STAAD command file.

International Design Codes: This document contains information on the
various Concrete, Steel, and Aluminum design codes, of several countries, that
are implemented in STAAD. Generally, this book is supplied only to those
users who purchase the international codes utilities with STAAD.Pro.

OpenSTAAD: This document contains information on the library of functions
which enable users to access STAAD.Pro’s input and results data for importing
into other applications.
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1.

Introduction

STAAD.Pro is an analysis and design software package for
structural engineering. This manual is intended to guide users who
are new to this software as well as experienced users who want
specific information on the basics of using the program.

Part-I of this manual describes the following:

e Hardware Requirements

e Contents of the STAAD.Pro CD
o Installation

e Copy Protection Device

e Running STAAD.Pro

Part II of this manual contains tutorials on using STAAD.Pro. The
tutorials guide a user through the processes of:

e Creating a structural model. This consists of generating
the structural geometry, specifying member properties,
material constants, loads, analysis and design
specifications, etc.

e Visualization and verification of the model geometry

e Running the STAAD analysis engine to perform analysis
and design

e Verification of results - graphically and numerically

e Report generation and printing

e Inter-operability. In other words, using STAAD.Pro in
conjunction with other programs created by REI, such as
STAAD.etc.
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2. Hardware Requirements

The following requirements are suggested minimums. Systems
with increased capacity provide enhanced performance.

e PC with Intel-Pentium or equivalent.

e Graphics card and monitor with 1024x768 resolution, 256
color display (16 bit high color recommended).

e 128 MB RAM or higher.

e Windows NT 4.0 or higher operating system. Running it on
Windows 95 & Windows 98 systems is not recommended as
performance may be degraded. The program works best on
Windows 2000 and XP operating systems.

e Sufficient free space on the hard disk to hold the program and
data files. The disk space requirement will vary depending on
the modules you are installing. A typical minimum is 500MB
free space.

e A multi-media ready system with sound card and speakers is
needed to run the tutorial movies and slide shows.

Note: Additional RAM, disk space, and video memory will
enhance the performance of STAAD.Pro.

Starting with STAAD.Pro Version 2001, the size of structures that
the program can handle has been increased significantly. As a
result of this, the minimum amount of physical + virtual memory
required by the program also has increased to over 600MB. Users
may need to ensure that adequate amounts of virtual memory are
available, and in Windows NT and 2000 systems, parameters such
as paging file sizes should be large enough or span over multiple
drives if the free space on any one drive runs low.

Another issue to keep in mind is the location of the “TEMP”
parameter as in the “SET TEMP” environment variable in
Windows NT and 2000 systems. While performing calculations,
depending on the structure size, the program may create gigantic
scratch files which are placed in the folder location associated with
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the “TEMP” parameter. Users may wish to point the “SET TEMP”
variable to a folder on a drive that has disk space sufficiently large
to accommodate the requirements for large size structures.

Note: The user must have a basic familiarity with Microsoft
Windows systems in order to use the software.

3
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3. Contents of the STAAD.Pro CD

Typically, a startup screen appears when the CD is placed in the
drive. If it does not, you may initiate it by running SPROCD.EXE
located at the root folder of the CD (This can be done by clicking
on the file named SPROCD.EXE from Windows Explorer). The
SPROCD Title screen appears as shown in Figure 1.

Structural Analysis & Design 4

@ Install STAAD Structural Suite
STAAD Pro, STAAD.etc, Seclionvvizard and STAAD foundation

@ View ReadMe File

@EXIT Research Engineers International
a division of netGuru, Inc

Figure 1: The SPROCD Title Screen

The choices offered by the Title screen are described below:

Install STAAD Structural Suite

This is the installation module containing the programs
STAAD.Pro Version 2005, STAAD.etc, Sectionwizard and
STAAD.foundation. STAAD.etc is a program that enables design of
structural components such as base plates, bolt groups, cantilever
retaining walls, rectangular footings, etc. Sectionwizard is a
program for calculating properties such as area, moments of
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inertia, section modulii, torsional constants, etc., of various cross
sections. STAAD.foundation is a program for designing reinforced
concrete pile caps and pile groups, mat foundations, individual
footings, etc. In order to use STAAD.etc, Sectionwizard and
STAAD.foundation to their full capability, users must have
purchased them as additional items of software. In the absence of a
valid license to use them, those modules will work only in a
demonstration mode.

The installation procedure is explained in detail in the next
section.

View Readme File

Displays the contents of the README.TXT file on the CD. This
file is a text file containing general information pertaining to the
installation and operation of the program.

Exit
Exits the SPROCD program.

All online documentation that comes with the program is created in
HTML format. These may be accessed using any Internet browser
such as Microsoft’s Internet Explorer or Netscape Navigator.

A set of multi-media movies which demonstrate the procedure for
using STAAD.Pro are accessible after installing the program. They
can be accessed from the Help menu of the main screen of the
program. These too can be viewed using a web browser.

5
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4. Installation

Please see the Readme.Txt file on the CD for latest information
about installation and related issues. Also, if you receive a
document titled Installation Notes, it will supercede all other
related instructions.

Close all applications before installing STAAD.Pro. Typically, a
startup screen appears when the CD is placed in the drive. If it
does not, you may initiate it by running SPROCD.EXE located at
the root folder of the CD (This can be done by clicking on the file
named SPROCD.EXE from Windows Explorer). For an
explanation of the different facilities offered by the SPROCD
program, please refer to the previous section.

Note: In Windows NT, Windows 2000, and Windows XP systems,
you have to log in with administrative rights before commencing
installation.

To commence installation, select the option named Install STAAD
Structural Suite. Standard installation procedure available with any
software running on Microsoft Windows is followed and hence is
self-explanatory.

Users who are installing the commercial version of the program
will encounter the following screen.
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InstallShield Wizard

ter your information.

your name, the name o

User Name:

Compaty Mame:

Install Shield < Back Newt > Cancel

Figure 2: Customer Information & Serial Number

The serial number required for this screen should be available on
the back of the CD casing. Users of the Demo Version will not be
required to provide the above information.

One of the initial screens you will encounter is the one shown in
Figure 3. It pertains to the type of software security system that
you purchased with STAAD.Pro. A Local Security generally refers
to a hardware lock, which is an adapter-like device that is placed
on the parallel or USB port of your computer. It could also be a
software based system (instead of a hardlock), in which case, it
will be a software license which binds STAAD.Pro to the specific
computer you are installing it on. Network Security refers to a
system that supports simultaneous multiple-user access. A separate
instruction document containing the steps for network installations
is provided to users who have opted for this latter type.



8

System Requirements, Installation and Start-up

STAAD.Pro 2005 - InstallShield Wizard x|
Setup Type

& setup type tha

InstallShield < Back Hext > Caricel

Figure 3: Selection of security system type

If you chose Local Security, you are asked to select the type of
hardware lock supplied to you, or the software license if that is
applicable. The name of the lock is engraved on the cover of the
lock. Make sure the type of lock you choose from Figure 4 matches
that name. This is absolutely necessary to ensure that the program
functions to its full capacity.

Please note that if you do not have a license for STAAD.etc,
Sectionwizard and/or STAAD.foundation, they will work only
in the Demonstration mode.
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STAAD.Pro 2005 - InstallShield Wizard

Select the lock bype

® Sentry

Mo EH=m oW

Cancel

InstallShiield

Figure 4: Selection of Local Security type

You may install the program in any folder of your choice. A
default folder name is supplied to you.
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STAAD.Pro 2005 - InstallShield Wizard x|

InstallShield < Back

Figure 5: Selection of the Installation Folder

Cancel

The next dialog box (see next figure) seeks confirmation from you
as to whether you wish to install all the programs shown in the list.
Advanced Mesher is a standalone program for generating finite
element meshes for panel type entities like walls and slabs and is
available for those who want advanced meshing facilities besides
those which are built into the STAAD.Pro software. OpenSTAAD
is a library of functions which enables users to access input and
output data from their STAAD.Pro projects for extraction into
their own applications. While Advanced Mesher and OpenSTAAD
are free utilities supplied along with STAAD.Pro, the remainder of
the programs in the list require your copy-protection device to
support those. If you do not wish to have any specific item(s)
installed, uncheck the associated box.
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STAAD.Pro 2005 - InstallShield Wizard

Select Features

STAAD foundation 3.0
Section Wizard
Open5TALD
Advanced Mesher

InstallShield < Back Mext » Cancel

Figure 6: Selection of programs to install

You also have to choose a default unit system. This is to ensure
that the length and force units frequently used by you will be
available upon entry into the program each time. This is known as
the base unit system, and mainly affects the units in which results
are displayed, as well as default values for certain quantities.
Please refer to one of the tutorials for additional information on
these. Of course, it is always possible for you to change the base
unit system within the program, at run-time, as frequently as you
please.
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STAAD.Pro 2005 - InstallShield Wizard x|
Select Unit System

InstallShield < Back Hext > Caricel

Figure 7: Selection of Default Unit System for STAAD.Pro

Towards the end of the installation process, a message resembling
the one shown in Figure 7 will appear. It is pertinent only to users
who have received this program as an upgrade from earlier
versions of STAAD.Pro, and are already using a security device
with those versions. For those users, their hardware lock also
needs to be upgraded to enable it to work with STAAD.Pro 2004.
That process is done electronically - called re-programming the
lock - and there is no need to physically replace the lock (in most
of the cases).
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STAAD.Pro 2005 - InstallShield Wizard x|

& If wou are upgrading From an older wersion of 3TAAD.Pro, such as 2004, 2003 or 2002,
\!j) waur hardware lock needs to be electronically updated ko enable it to wark
with STAAD.Pro 2005 |

IF wour computer is connecked to the Internet, this process will be automatically
initiated when vou firsk start 3TAAD, Pro 2005,

IF wour camputer is MOT connecked ba the Internet, please Follow the procedure
explained in the "hardlockauide. pdf* file which is located inside vour CD jacket
cover of Found in x:spro200Sthardlock Folder where x:y is the drive and

where you installed STAAD.Pro 2005,

If wou need assistance, please contact REL by phone or by email {license@reiusa,com),

If wou are a new user ar yau have a new ar updated lock Far STAAD.Pra 2008,
please disregard this message,

Figure 8: Information regarding upgrade of lock

After the installation is complete, please restart your machine for
the changes to take effect.
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5. Copy Protection Device

As explained in the previous section, a copy protection device in
the form of a hardware lock, or a software license, is required to
run STAAD.Pro, STAAD.etc and Sectionwizard. The hardware
lock must be inserted in the parallel port of your computer and
must remain there during the entire duration that you are in one of
the programs. If any other device, such as printer cable, hardware
lock for other software, etc., is attached to the parallel port, we
recommend that you attach the STAAD.Pro / STAAD.etc hardware
lock in front of such devices. In case you have multiple locks, and
cannot stack them for any reason, REI can replace your parallel
port type with a USB type of lock.

The hardware lock is configured for the programs and modules that
you have purchased. If you install one of the programs or modules
that is not supported by the hardware lock, that component may
not be accessible, or will be operable only as a Demonstration
version.

The hardware lock driver(s) are automatically installed during the
installation process. For computers running on Windows NT,
Windows 2000, or Windows XP, you must have administrative
rights before installing the program to enable proper installation of
the hardware lock driver files.

As can be seen from the tutorials in the later sections of
this book, STAAD.Pro consists of various modules, each
designed to perform a certain type of task in the model
generation, analysis and result verification process.
Version 2005 requires the hardlock to be in place during
the entire time that any and all of these tasks are being
performed.

In other words, from the moment you start the program
till the moment you exit it, the lock has to be in place. If
the lock is detached at any time in between, the program
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will stop running, and request that you re-attach the lock.
In the event that you are unable to, it will provide the
opportunity to save the work and exit the program. To
resume your work, you will have to put the lock back in
the port and re-start the program.

Another important aspect to note is that if you are
upgrading from an earlier version of STAAD.Pro such as
2000, 2001 or 2002, one of the following is applicable with
regards to the lock:

a. The upgrade package should contain a new lock
which replaces your old lock.

b. The upgrade package should contain information
outlining how you can re-program your earlier lock
so that it becomes compatible with STAAD.Pro
2005s.
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6. Running STAAD.Pro

Click on the STAAD.Pro icon from the STAAD.Pro 2004 program
group.

=
[é Motepad
E Microsoft Word

I Section ‘Wizard

Pairl: ITT) STAAD.etc
I STAAD Foundstion

STAAD.Pro 200 -@ STAAD.Pro 2005 Learning Resources
2 Mesher

STAAD.Pro EQ OpensTAAD Reference Documentation

ﬁ REI Application Assistank
E] Revison Hiskory

(X STAAD.Pra Qoo i\ SProz00S1STAAD

distart BN 4 [ | |

Figure 9: Starting STAAD.Pro
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The STAAD.Pro main screen appears as shown in below.

la]x]
Fils Help
|[eesEn s m ot Eit” ||[EREsnEn |0t -sn ok M |[Baee||nw|E o8|

[eseosomesssdocs|[Elaaaaamarnsads] =2
A Ik e L e R ek =]

J

e

New Fie: | Recent Files |

File Mame :

Stiucturel

Location

Chtest

1A SPALE structure, which s a thres-dimensional framed structure with loads applied in
sy plar, is the most general

Length Ui Force Unit
 Inch " Decimeter € Pound ™ Newton

& Foot o Meter @ KioPound " DecaMewton
C Milmeter " Kilometer © Kiogam (" KieNenton

HRRHHE|[+ 88 "Ewun 7|

' Certimeter € Metic Ton € Megalewton

T aas|

[ Display this dialog bax at the Startup.
< Back Next > Cancel

Figure 10: The STAAD.Pro screen

If you are a first time user who is unfamiliar with STAAD.Pro, we
suggest that you go through the tutorials shown in Section II of
this manual.
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7. Running STAAD.etc

To launch the STAAD.etc program, click on the STAAD.etc icon.

}LI Adobe Acrobat |7 STAAD Pro 2004 » |
% [} @) section wizard
WH Pairt G s

I/ sTAAD.foundation
i STAAD Pro 200 /) STAAD.Fro 2005 Learming Resources
& Mesher
3 STAAD Pro @ 0OpenSTAAD Reference Documentation

TP REI Application Assistant

[Z] Revison History

® stasn.ero

EQ STAAD.Pro Online Document ation

distart | @ 4 K T

Figure 11: Starting STAAD.etc

For help on using this program, we suggest that you go through the
STAAD.etc Documentation accessible by clicking on its icon
shown in the above figure.



System Requirements, Installation and Start-up

19
8. Running Sectionwizard

To launch Sectionwizard, choose one of the programs from the
Sectionwizard menu.

Adobe Acrobat |7 sTAAD.Pro 2004 ’|

} y 4 i1 Equivalent Section
H Faint . STAAD et v B2 Freesketch

IF) sTaaD Foundation
3 STAAD.Pro 200 [ STAAD Pro 2005 Learning Resources ¥ @) SectionWizard Help

2 Mesher
i STAAD.Pro @ OpensTAAD Reference Documentation
? REI Application Assistant
E:j Revison History
£ staanFro
@ STAAD, Pro Online Documentation

#istart |E QK I I

Figure 12: Starting Setionwizard

For help on using this program, please go through Sectionwizard
Help shown in the above figure.
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9. Running STAAD.foundation

To launch STAAD.foundation, click on the STAAD.foundation

1con.

,,ABI Adobe Acrobat | STAAD.Pro 2004 [

1 5 ] [ section wizard

yy Paint () sTARD e
@l STAAD Foundation STAAD. Foundation

i STAAD.Pro 200 [ STAAD Pro 2005 Learning Resources STAAD. Foundation Documentation
& Mesher STAAD.foundation Tutoriaks

i STAAD Pro (% OpenSTAAD Reference Documenkation

¥ REI Application Assistant

[%] Revison History

¥ stasDPro

2 STAAD Pro Online Documentation

d/start | BN 4 [ [ |

Figure 13: Starting STAAD.foundation

For help on using this program, please go through the
STAAD.foundation Documentation shown in the above figure.
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10. Running Mesher

To launch Mesher, click on the Mesher icon.

|}-=»I Adobe Acrobat @ STAAD.Pra 2004 3 |
‘ [ ] ) Section Wizard 4
‘5 P [ STAAD.etc 4

I STAAD.Foundation ’

i STAAD.Pra 200 dﬂ STAAD.Pra 2005 Learning Resources »

i STAAD.Pro @ OpenSTAAD Reference Documnentation
@ REI Application Assistant

All Pragra [£] Rewison Histary

8 sTRADPro

@ STAAD.Pra Online Documnentation

Ift' start | B 4 [ [ |

Figure 14: Starting Mesher

Information on using this program is available from the Help
menus of the program.
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Switching on labels for nodes, beams, plates, etc.
Displaying a portion of the model by isolating it
from the rest of the structure

Creating Groups

Displaying Loads on the screen

Displaying Load Values on the screen
Structural Tool Tip Options

Identifying Beam Start and End

Plotting from STAAD.Pro

3-127
3-131
3-136

4-1

4-2
4-3
4-4
4-9
4-15
4-16

FPT-1

FPT-1
FPT-8
FPT-12

FPT-18
FPT-38
FPT-47
FPT-52
FPT-58
FPT-62
FPT-67



Introduction

STAAD.Pro is a general purpose program for performing the
analysis and design of a wide variety of types of structures. The
basic three activities which are to be carried out to achieve that
goal - a) model generation b) the calculations to obtain the
analytical results c) result verification - are all facilitated by tools
contained in the program's graphical environment. This manual
contains four sample tutorials which guide the user through those 3
activities.

The first of those tutorials demonstrates these processes using a
simple two-dimensional steel portal frame. It is a good starting
point for learning the program. If you are unfamiliar with
STAAD.Pro, you will greatly benefit by going through this tutorial
first.

For the second tutorial, we have chosen a reinforced concrete
frame. We generate the model, perform the analysis, and design the
concrete beams and columns. It contains extensive details on the
various facilities available for visualization and verification of
results.

The modelling and analysis of a slab is demonstrated in the third
tutorial. Slabs, and other surface entities like walls are modelled
using plate elements. Large surface entities may have to be defined
using several elements and this sometimes requires a tool called a
mesh generator. This tutorial shows the simple techniques as well
as the mesh generation method for generating the finite element
model of the slab. It also explains the methods by which one can
check the results for plate elements.

A tutorial which demonstrates the inter-operability features
between STAAD.Pro and STAAD.etc. is presented in the fourth
tutorial. STAAD.etc is a set of modules which can be used to
perform component designs such as for a rectangular footing, base
plate, cantilever retaining wall, moment connection, bolt group,



etc. Users who have purchased STAAD.etc in addition to
STAAD.Pro may go through this tutorial to familiarize themselves
with the process of utilizing STAAD.etc to perform secondary
analysis and design tasks on a structure for which the primary
analysis and design is done using STAAD.Pro.
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Tutorial Problem 1: 2D Portal Frame

Section 1

This chapter provides a step-by-step tutorial for creating a 2D
portal frame using STAAD.Pro. This tutorial covers the following
topics.

e Starting the Program

e Creating a New Structure

e Creating Joints and Members

e Switching On Node and Beam Labels

e Specifying Member Properties

e Specifying Material Constants

e Specifying Member Offsets

e Printing Member Information

e Specifying Supports

e Specifying Loads

e Specifying the Analysis Type

e Specifying Post-Analysis Print Commands
e Specifying Steel Design Parameters

e Performing Analysis and Design

e Viewing the Output File

e Verifying results on screen — both graphically and numerically
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1.1 Methods of creating the model

There are two methods of creating the structure data:

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

The Command File is a text file which contains the data for the
structure being modeled. This file consists of simple English-
language like commands. This command file may be created
directly using the editor built into the program, or for that matter,
any editor which saves data in text form, such as Notepad or
WordPad available in Microsoft Windows.

This command file is also automatically created behind the scenes
when the structure is generated using the Graphical User Interface.
The graphical model generation mode and the command file are
seamlessly integrated. So, at any time, you may temporarily exit
the graphical model generation mode and access the command file.
You will find that it reflects all data entered through the graphical
model generation mode. Further, when you make changes to the
command file and save it, the GUI immediately reflects the changes
made to the structure through the command file.

Both methods of creating our model are explained in this tutorial.
Section 1.3 through 1.6 explain the procedure for creating the file
using the GUI. Section 1.7 describes creation of the command file
using the STAAD.Pro text editor.



1.2 Description of the tutorial problem

Tutorial 1 1-3

The structure for this project is a single bay, single story steel
portal frame that will be analyzed and designed. The figure below

shows the structure.

2.5KIP/FT

STALT

W12 x 35

@

7

REREREREEEEE?T

wi4x34 (2

W12 x 35

®

20'-0" ——mmmmm =

Figure 1. 1

15'- Q"

An input file called "Tut-01-portal.std" containing the input data
for the above structure has been provided with the program. This
file contains what would otherwise have resulted had we followed

the procedure explained

in Section 1.7.
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BASIC DATA FOR THE STRUCTURE

ATTRIBUTE

DATA

Member properties

Members 1 & 3 : W12X35

Member 2 : W14X34

Material Constants

Modulus of Elasticity : 29000 ksi

Poisson's Ratio : 0.30

Member Offsets

6.0 inches along global X for member 2 at both ends

Supports Node 1 : Fixed
Node 4 : Pinned
Loads Load case 1 : Dead + Live

Beam 2 : 2.5 kips/ft downward along global Y

Load case 2 : Wind From Left
10 kips point force at Node 2

Load case 3 : 75 Percent of (DL+LL+WL)
Load Combination - L1 X 0.75+ L2 X 0.75

Analysis Type

Linear Elastic (PERFORM)

Steel Design

Consider load cases 1 and 3 only.

Parameters: Unsupported length of compression
flange for bending : 10 ft for members 2 and 3, 15 ft
for member 1.

Steel Yield Stress : 40 ksi

Perform member selection for members 2 and 3
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1.3 Starting the program

Select the STAAD.Pro icon from the STA4D.Pro 2005 program
group.

Mews OFfice Document

Open Office Dacument

e

Windows Catalag
‘“Windows Update

WinZip

Set Program Access and Defaults

» Section Wizard »
IT) STRAD.ete v
Documents |
STAAD foundation 3
Setkings ] STAAD.Pro 2005 Learning Resources b
& Wesher

]
Search E@ Cpen3TAAD Reference Documentation

W REI Application Assistant
E] Revison Hiskary

@ STAAD,Pro Online Documentation

Shut Down, .

Help and Support

i
@
[ Frograms
B
/_)
t)/ ]
=7
©]

‘©
=
i
0
0
£
[=]
=
a.
[+
=
I
=
[=]
=]
i

Id:-‘startJE PR A NE I JEN

Figure 1. 2
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The STAAD.Pro Graphical Environment will be invoked and the
following screen comes up.

laix
File Help
|[asdEmsexocrdpE > [[ERBEEED O an bk ¥~ [Baes||ow|F o8|+

|eeraseessttocs|Elacaaanantadl =7 |
|[7zresepamiET@E s dc@ |t 6 5P B s bl EmE

rew
NewFile | Recent Fies |

File Name

Structurel

Location

Cvesty

[& SPACE stiucture, which is a Iiee-dmensional ramed structure wit loads applied in
any plane, i the most general

Length Force
 Inch © Decimeter © Paund © Newton

& Font © Meter  KioPound Decaenion
© Milimeter  C Kiometer © Kiogem KioNewton
© Cenlineter © MeticTon Megalewion

WERHHF||+ &d " Saaw~ 7|

¥ Displap this diclog bo ot the Startup
<Beck Next>

Figure 1. 3

This New dialog box will come up every time we start the program.
To turn this feature off, simply uncheck the Display this dialog box
at the Startup box at the lower left hand corner. This feature can be
turned on again at a later time when File | New is invoked from the
main menu.
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Note about the unit system :

There are two base unit systems in the program which control the
units (length, force, temperature, etc.) in which, values,
specifically results and other information presented in the tables
and reports, are displayed in. The base unit system also dictates
what type of default values the program will use when attributes
such as Modulus of Elasticity, Density, etc., are assigned based on
material types — Steel, Concrete, Aluminum — selected from the
program’s library (Please refer to Section 5 of the STAAD.Pro
Technical Reference Manual for details). These two unit systems
are English (Foot, Pound, etc.) and Metric (KN, Meter, etc.).

If you recall, one of the choices made at the time of installing
STAAD.Pro is this base unit system setting. That choice will serve
as the default until we specifically change it.

The place from where we can change this setting is under the File |
Configure menu. To get to that option, first close down the dialog
box shown in the earlier figure by clicking on Cancel. Then, click
on the File | Configure menu option (see figure below) and choose
the appropriate unit system you want. For this tutorial, let us
choose the English units (Kip, Feet, etc.).

File
By New Chileld
= Open.. Chi+0

Open Backup Manager

Impart...

Archive. ..
Undrchive...

Fecent STAAD Files »

E =it

Figure 1. 4
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Configure Program

B
il

Figure 1.5

Click on the Accept button to close the above dialog box.
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Following this, select File | New once again.

| File
3 |
= 0

Open... Chrl+0

Open Backup Manager

Imnpaort....

Archive...
ndrchive...

Configure. ..

Recent STAAD Files k

E xit

Figure 1. 6

The dialog box shown in Figure 1.3 will re-appear.
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1.4 Creating a new structure

1.

In the New dialog box, we provide some crucial initial data
necessary for building the model.

The structure type is to be defined by choosing from among Space,
Plane, Floor and Truss. A Space type is one where the structure,
the loading or both, cause the structure to deform in all 3 global
axes (X, Y and Z). In a Plane type, the geometry, loading and
deformation are restricted to the global X-Y plane only. A Floor
type is a structure whose geometry is confined to the X-Z plane. A
Truss type of structure carries loading by pure axial action. Truss
members are deemed incapable of carrying shear, bending and
torsion. For our model, let us choose Plane.

We choose Foot as the length unit and Kilo Pound as the force
unit in which we will start to build the model. The units can be
changed later if necessary, at any stage of the model creation.

We also need to provide a name in the File Name edit box. This is
the name under which the structure data will be saved on the
computer hard disk. The name “Structure?” (? will be a number) is
recommended by the program by default, but we can change it to
any name we want. Let us choose the name PORTAL.

A default path name - the location on the computer drive where the
file will be saved — is provided by the program under Location. If
you wish to save the file in a different location, type in the name,

or click the III button and specify the desired path.

After specifying the above input, click on the Next button.
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Figure 1. 7

In the next dialog box, we choose the tools to be used to initially
construct the model. Add Beam, Add Plate or Add Solid are,
respectively, the starting points for constructing beams, plates or
solids. Open Structure Wizard provides access to a library of
structural templates which the program comes equipped with.
Those template models can be extracted and modified
parametrically to arrive at our model geometry or some of its parts.
If the model is to be created initially using the STAAD command
language, the Open STAAD Editor box can take us to the STAAD
editor. Please remember that all these options are also available
from the menus and dialog boxes of the GUI, even after we dismiss
this dialog box.

Note: If you wish to use the Editor to create the model, choose
Open STAAD Editor, click Finish, and proceed to Section 1.7.
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For our model, let us check the Add Beam option. Click on the
Finish button. The dialog box will be dismissed and the
STAAD.Pro graphical environment will be displayed.

Where do you want to go ?

[ 4dd Plate

[ 4dd Selid

[ Open Stucture Wwizard
[ Open STAAD Editar
[ Edit Jab Infarmation

<11 iU

Begin building vour model by creating new joints and beams uzing the construction grid,
drawing tools and spreadsheets.

v Dizplay thiz dialog box at the Startup

< Back I Firizh IZI Cancel Help

Figure 1. 8
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1.5 Creating the model using the graphical user
interface

In order to generate the model graphically, we have to familiarize
ourselves with the components of the STAAD.Pro screen. A sample
of the STAAD.Pro screen is shown in Figure 1.9.

The screen has five major elements as described below:

Menu bar
Located at the top of the screen, the Menu bar gives access to all
the facilities of STAAD.Pro.

Toolbar
The dockable Toolbar gives access to the most frequently used
commands. You may also create your own customized toolbar.

Main Window
This is the largest area at the center of the screen, where the model
drawings and results are displayed in pictorial form.

Page Control

The Page Control is a set of tabs that appear on the left-most part
of the screen. Each tab on the Page Control allows you to perform
specific tasks. The organization of the Pages, from top to bottom,
represents the logical sequence of operations, such as, definition of
beams, specification of member properties, loading, and so on.

Each tab has a name and an icon for easy identification. The name
on the tabs may or may not appear depending on your screen
resolution and the size of the STAAD.Pro window. However, the
icons on the Page Control tabs always appear.

The Pages in the Page Control area depend on the Mode of
operation. The Mode of operation may be set from the Mode menu
from the Menu bar.
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Tutorial 1
Data Area
The right side of the screen is called the Data Area, where
different dialog boxes, tables, list boxes, etc. appear depending on
the type of operation you are performing. For example, when you
select the Geometry | Beam Page, the Data Area contains the Node-
Coordinate table and the Member-incidence table. When you are in
the Load Page, the contents of the Data Area changes to display the
currently assigned Load cases and the icons for different types of
loads.

The icons in the toolbar as well as in the Page Control area offer
ToolTip help. As we move the mouse pointer over a button, the
name of the button — called a ToolTip — appears above or below the
button. This floating Tool tip help will identify the icon. A brief
description of the icon also appears in the status bar.

We are now ready to start building the model geometry. The steps
and, wherever possible, the corresponding STAAD.Pro commands
(the instructions which get written in the STAAD input file) are
described in the following sections.
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1.5.1 Generating the model geometry

The structure geometry consists of joint numbers, their
coordinates, member numbers, the member connectivity
information, plate element numbers, etc. From the standpoint of the
STAAD command file, the commands to be generated for the
structure shown in section 1.2 are :

JOINT COORDINATES
10.0.;20. 15.;3 20. 15.;4 20. 0.
MEMBER INCIDENCE

112;223;334
Steps:

1.  We selected the Add Beam option earlier to facilitate adding beams
to create the structure. This initiates a grid in the main drawing
area as shown below. The directions of the global axes (X,Y,Z) are
represented in the icon in the lower left hand corner of the drawing
area.

STAAD Pro - PORTAL std =l=ix|

Flo tdt fiw Tods Select Geometry Commands Anslyzo Mod vindow Help
[2sed@miexoscrnpid? [[FRmenad |[[Ded-ar ek KA |[Baee |07 8¢
|peoogasagcesrss ook [Hlaaaaananscasl  &l|e |
ArnnnA@BEBRLETOB Pt s ro@a@otl clam

Bridge Deck

TAPORTAL sta - Whole Stracture 101y | [ T T — ]

He  Linear | Radisl | Ineguiar|

I [~ Plane Angle of Plane”
@ %y o
Coxz Gyy o
vz zz
Grid Origin (ft)
= hd z
(=20 o o

- Canstruction Line:

Spacin
R Sk
=0 M E@h o
v[o @M E@h o
flebek ——————————————

™ Local Coordinate

I Rel Coords [~ Awislds __Font

End(s]  Freq
% [Start = |w_|T Y| z
o = i

RRHIF] + &89 euER~|

[Tz I0I

| composte Deck | 1 Parametr Modsts | & soid |

L I~ Snap to existing nades toa

RIS Snap Node/Beam

s .

For Help, press F1 Iodzing ode | Input Unics: pefe

Figure 1. 10
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Tutorial 1
A Snap Node/Beam dialog box also appears in the data area on the
right side of the screen. The Linear tab is meant for placing the
construction lines perpendicular to one another along a "left to
right - top to bottom" pattern, as in the lines of a chess board. The
Radial tab enables construction lines to appear in a spider-web
style, which makes it is easy to create circular type models where
members are modelled as piece-wise linear straight line segments.
The Irregular tab can be used to create gridlines with unequal
spacing that lie on the global planes or on an inclined plane. We
will use the Linear tab.

In our structure, the segment consisting of members 1 to 3, and
nodes 1 to 4, happens to lie in the X-Y plane. So, in this dialog
box, let us keep X-Y as the Plane of the grid. The size of the
model that can be drawn at any time is controlled by the number of
Construction Lines to the left and right of the origin of axes, and
the Spacing between adjacent construction lines. By setting 20 as
the number of lines to the right of the origin along X, 15 above the
origin along Y, and a spacing of 1 feet between lines along both X
and Y (see next figure) we can draw a frame 20ft X 15ft, adequate
for our structure. Please note that these settings are only a starting
grid setting, to enable us to start drawing the structure, and they do
not restrict our overall model to those limits.
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i Snap Node/Beam

Linear |Hadia|| Iregular |
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[ Rel Coords [ Asis|ds Fart... |
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) [ [T IR v [ 2 |
v [ [ 2 Y 2
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Shap Node.ﬂ'Beaml Cloze I

Figure 1. 11
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3.  To start creating the nodes, let us first activate the Snap
Node/Beam button by clicking on it. Then, with the help of the
mouse, click at the origin (0, 0) to create the first node.

s;w

s;»-

4;,,_

U =
?__.1'-"2

0, 0) - origin
Figure 1. 12
4. In a similar fashion, click on the following points to create nodes

and automatically join successive nodes by beam members.

(0, 15), (20, 15), 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.

Add nodes/beams to line intersections using cursor, Hold CTRL key down to reset N X T000 Y0000 20000 InputUnis: kipdt
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When steps 1 to 4 are completed, the structure will be displayed in

the drawing area as shown below.
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At this point, let us remove the grid from the structure. To do that,
click on the Close button in the Snap Node/Beam dialog box.
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The grid will now be removed and the structure in the main
window should resemble the figure shown below.

[ PORTAL.std - Whole Stiucture =] 3

G

Figure 1. 15

It is very important that we save our work often, to avoid loss of
data and protect our investment of time and effort against power
interruptions, system problems, or other unforeseen events. To save
the file, pull down the File menu and select the Save command.
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1.5.2 Switching on node and beam labels

1. Node and beam labels are a way of identifying the entities we have
drawn on the screen. In order to display the node and beam
numbers, right click anywhere in the drawing area. In the pop-up
menu that comes up, choose Labels. Alternatively, one may access
this option by selecting the View menu followed by the Structure
Diagrams option from the top menu bar, and the Labels tab of the
dialog box that comes up.

Wi

Zoanm 4

&% Pan

Wiew Selected Objects Only
IT Alwayz Fit in Current Window

[ Iables.. o [l
E “hole Structure Co Chl+E
Drientation. .. F4 2 Faste [t/
= A Select Curzor 3
Structure Dhagrams.
@ Structure Diagrams. .. £ clection Mode 5
Dperniien.. i3 Take Picture
Hew Wiew.,
Yiew Management L4 4 Add Beam
7] Iables..
Toolbars... -
. Hpen Yiew..
Optiong. .. .
Set Structure EDI.DISN . Tl =
Structural Tool Tip Optiong .. = Stucture Diagrams...
& 3D Rendering @ Model View Details
Refresh F5 4 3D Rendeiing

Figure 1. 16
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2. In the Diagrams dialog box that appears, turn the Node Numbers
and Beam Numbers on and then click on OK.

x

Farze Limits I Animation I Dezign Results |
Structure I Loads and Reslts I Scales Labels
chodes e Propetties —— [ Physical Members
L Iv Mode Mumbers [M] I " References [J) [ Member Mumber [“#]
[ Mode Points [K] " Sections [¥] I™ Design Group 5]
¥ Supparts 5] * Mone [ Design Ervelope [“E]
B et (] I™ Design Brief "B
~ Loading Display Options
R E— ™ Load ¥alues [v)
oad Values
v
( (Gl ezl triizem () Iv Display Floor Loading [F]

B Orientation [0
|_|Seam Crentaicinll) v Display Floor Load Distribution [v]

I Beam Spec 4] v Dizplay ‘Wind Load Contributory Area [H)]
IV Releases (F) ¥ Display wind Load ()
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Figure 1. 17
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The following figure illustrates the node and beam numbers
displayed on the structure. The structure in the main window
should resemble the figure shown below.

3
2
3
1
4
1

Figure 1. 18

If you are feeling adventurous, here is a small exercise for you.
Change the font of the node/beam labels by going to the View menu
and selecting the Options command, and then selecting the
appropriate tab (Node Labels / Beam labels) from the Options
dialog box.
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1.5.3 Specifying member properties

Our next task is to assign cross section properties for the beams
and columns (see figure in section 1.2). For those of us curious to
know the equivalent commands in the STAAD command file, they

are :
MEMBER PROPERTY AMERICAN
1 3 TABLE ST W12X35
2 TABLE ST W14X34
Steps:
1.  To define member properties, click on the Property Page icon

located on the top toolbar.

e

Property Page

Figure 1. 19
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Alternatively, one may go to the General | Property page from the
left side of the screen as shown below.
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Figure 1. 20
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2. In either case, the Properties dialog box comes up (see figure
below). The property type we wish to create is the W shape from
the AISC table. This is available under the Section Database
button in the Properties dialog box as shown below. So, let us

click on the Section Database button.

i Properties - Whole Structure E2
Section | Beta Anglel

Ref Section I aterial

¥ Highlight Assigned Geometry

Edit...

Delete. .. |

Yalues... . Section D atabase . Define... |

b aterialz. . | Thickness... | | dzer Table... |

Azgignment Method
) Agsign To Selected Beams & Use Cursor To Assign
€ fesign To Edit List = fesign To View

Azgign Cloze Help

Figure 1. 21
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In the Section Profile Tables dialog box that comes up, select W
Shape under the American option. Notice that the Material 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 to assign the default
values.

Choose W12X35 as the beam size, and ST as the section type.
Then, 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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""" apE W1x22 =1 [Nl ¢ [Tee Section Cut from Beam]

----- B HP Shape W12425
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----- E Channel 5 .

< ID

_____ E ML Charmel a0 LT [Concrete Thickness] ft

----- E Angle W12445 FC (Concrete Grade] |0 Kip/it2
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..... E Fipe | | W 2453 i [Eoncrete Wwidth] ID ft

----- HS55 Rectangle Wi 2x5e . .

_____ E HS5S Round WEE LI L0 [Density of cancrete] ID kip/ft3
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ol [STEEL N G TR i
g gut'e'd_&'d Formed TH (Cover Plte Thikness [ I

anadian -
T
Add Azsign | Cloze | Help
o

Figure 1. 22

To create the second member property (ST W14X34), select the
W14X34 shape and click on the Add button.

After the member properties have been created, let us Close the
Section Profile Tables dialog box.
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5. The next step is to associate the properties we just created with
selected members in our model. Follow these steps.

a. Select the first property reference in the Properties dialog
box (W12X35).

b. Make sure that the “Use Cursor to Assign” button is
selected under the Assignment Method box.

4

c. Click on the Assign button. The cursor changes to I

d. Using the cursor, click on members 1 and 3.

e. Finally, click on the Assign button again, or click on the
‘Esc’ button on your keyboard to stop the assignment
process.

i Properties - Whole Stiucture (=]

Section | BetaAngl |

Ref Section Material
_; 1. Select the first
FLGEE] STEEL property reference.

[ Highlight Assigned Geomety

Edi Delete
Values | SectionDatabese | Defire. |
Matoriss | Thickness. | UserTable. |

Assignment

€ fission Tio Selzcted Beams & Use Cursor T Assign 2. Make sure this

| assignment method is

€ Assign ToEdit List € Assign ToView
1. Using the cursar, click on selectad,
members 1 and 3. I

it | Oese | Hen |

5. Click on the Assign button

|
again, or click on the ‘Esc’
button on your keyboard to stop L) 3. Click on the Assign
the assignment process. button.

Figure 1. 23

6. In a similar fashion, assign the second property reference
(W14X34) to member 2.
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After both the properties have been assigned to the respective
members, our model should resemble the following figure.

o x|
B
2:R2

g
B:R1

n:R1
4

1

T

ssign property Madelinn

Figure 1. 24

Let us once again save our structure by pulling down the File menu
and selecting the Save command.
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1.5.4 Specifying material constants

In Section 1.5.3, we kept the Material check box “on” while
assigning the member properties. Consequently, the material
constants got assigned to the members along with the properties,
and the following commands were generated in the command file:

CONSTANTS

E 29000 MEMB 1 TO 3

POISSON 0.3 MEMB 1 TO 3
DENSITY 0.000283 MEMB 1 TO 3
ALPHA 6.5e-006 MEMB 1 TO 3

Hence, there is no more a need to assign the constants separately.
However, if we hadn’t assign them as before, we could go to the
menu option Commands | Material Constants and assign them
explicitly as shown in the figure below.

Commands:  Analyze  Mode Window  Help

Plate Th|ck.ness W 5 [&l JJ D %
Surface Thickness
tdember Property 3 ':':")\ a @“ @ @ [#r SQ Q
t4aterial Congtants taterial T able...
Geometric Constants
Support 5 pecifications Elasticity. .
tember Specfications 3 Puaizson's Fatio. .
::llate E’I;rlnent SS|:ec_irf.i|::at_ior1s 3 Alpha. .
3

azter/Slave Specification Beplig Bl

Pre Analysiz Print 4 & [Shear Modulus) ...
p=a Define Damping for Dynamics Clear Above Commands., ..

Loading »
Analyzis »
Posgt-Analyzis Print 4
Dezsign »
Mizcellaneous »

Figure 1. 25
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1.5.5 Changing the input units of length

For specifying member offset values, as a matter of convenience, it
is simpler if our length units are inches instead of feet. The
commands to be generated are:

UNIT INCHES KIP
Steps:

1.  To change the length units from feet to inch, click on the Input
Units icon from the appropriate toolbar.

P

(O & pl gl 2 A
Inpmns

Figure 1. 26

Alternatively, one may select the Tools | Set Current Input Unit
menu option as shown in the next figure.
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Tools Select Geometry Commands  Analyze Mode ‘Window

Check Multiple Structures. ..

Check Duplicate 3
Orphan Nodes 3
Check far Warped Plates. ..

Check Zera Lenagth Members

Check Overlapping Collinear tembers

Check Overlapping Flates

Check Beam Flate Connectivity

LCheek far Solids with Negative Wolume [l acabian]
Check for Warped Solids

Eedefine [neidence

Calculator. ..
Unit Corveerter...

f—= Dimenzion Beams...
[%} Dizplay Mode to Mode Distance
% Femave Node Dimenrsion
ﬁ Set Current Input Unit... k
Set Current Dizplay rit...
=1 Cut Section...
Huery 3

Figure 1. 27

2. In either case, the following dialog box comes up. Set the Length
Units to Inch and click on the OK button.

Set Current Input Units [ x|

—Length Units———————— — Forze Unitz
& Inch " Decimeter " Pound " Newton
" Foat = Meter & KilnPound € Decalevton
 Milimeter € Kilometer  Mebic Tom € KiloMewtor
" Centimeter = Kilogram = MegaNewton

ak. [ I Catizel

Figure 1. 28
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1.5.6 Specifying member offsets

Since beam 2 actually spans only the clear distance between the
column faces, and not the center to center distance, we can take
advantage of this aspect by specifying offsets. Member 2 is
OFFSET at its START joint by 6 inches in the global X direction,
0.0 and 0.0 in Y and Z directions. The same member is offset by
negative 6.0 inches at its END joint. The corresponding STAAD
commands are:

MEMBER OFFSET
2 START 6.0 0.0 0.0

2 END -6.0 0.0 0.0

Steps:

1. Since we know that member 2 is the one to be assigned with the
offset, let us first select this member prior to defining the offset
itself. Select member 2 by clicking on it using the Beams Cursor

m. The selected member will be highlighted. (Please refer to the
‘Frequently Performed Tasks’ section at the end of this manual to
learn more about selecting members.)

2. To define member offsets, click on the Specification Page icon
located in the top toolbar.

Ty

|| B |

R

Specification Page

Figure 1. 29
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Alternatively, one may go to the General | Spec Page from the left

side of the screen.

=1 E3

[l PORTAL std - Whole Stucture

Geometry | @ Setup

I R Material [ b Load | B Suppart fﬁsﬂa" Property

[ & Desin | W AraysisiPrint

Figure 1. 30
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In either case, the Specifications dialog box shown below comes
up. Member Releases and Offsets are defined through the Beam
button in this dialog box as shown below.

i Specifications - Whole Structure

Specification

[ Highlight Aszigned Geometny
Edt.. | Delete... |

Mode. .. | Beam... Plate...

[ Toggle 5 pecification
—Azzignment Method

£ Assign Tio Selected Beams
= Azzign To View

£ lze Curzor To Azsign

£ Assign To Edit List

Azsign Cloze Help

Figure 1. 31
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4.  In the Beam Specs dialog box that opens, select the Offset tab. We
want to define the offset at the start node in the X direction. Hence,
make sure that the Start option is selected under Location . Then,
enter 6.0 in the X edit box. Since we have already selected the
member, let us click on the Assign button.

Member Specification |

Inactive | Fire: Proofing I Imperfection
Releaze Dffset | Cable I Truss I Comprezszion I Tenzion

Location—————————— Direction———————————
’7 IStart 'I ’7 IGIDbaI 'I

Offzets

% |B.E1 in

Add Cloze Azzign '\J Help
L

Figure 1. 32

5.  To apply the offset at the end node, repeat steps 3 and 4, except for
selecting the End option and providing -6.0 in the X edit box.
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After both the Start and End offsets have been assigned, the model
will look as shown below.

Figure 1. 33

Click anywhere in the drawing area to un-highlight the member.

Let us save the work again by pulling down the File menu and
selecting the Save command.
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1.5.7 Printing member information in the
output file

We would like to get a report consisting of information about all
the members including start and end joint numbers (incidence),
member length, beta angle and member end releases in the STAAD
output file. The corresponding STAAD command is:

PRINT MEMBER INFORMATION ALL
Steps:

1. Since the information is required for all the members, select all the
members by going to Select | By All | All Beams menu option.

Select Geometry Commands Analyze Mode Window Help

lag Modes Cursor B |“§ [&
’E Beams Cursor

LPhySical IMember Cursor: JE | @ @ Q g
Lg% Plates Cursor oA 4 G

[§] surface Cursor .

132 Solids Cursor |
Plates & Solids Cursor

@ Geometry Cursor

+ Filtered Selection Cursor

Selection Mods 4

Configure Selection Filker ...

[T Load Edit Cursor
@ Support Edit Cursar
kf/ Release Edit Cursor

'}\ Tiexk Cursor:

Beams Parallel To L4
By Range L3
By Group Mame, .

Entity at node. ..
Entity Connecks Beam
Entity Connects Plate

- v v -

Entity Connects Solid

All Beams
By Inwerse »

Al Plates
T YAl

Al G t
By Specification > All Geometry
By Missing Attributes 3

Highlight Entities Sequentially

Figure 1. 34
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2. Then, go to Commands | Pre Analysis Print | Member
Information from the top menu bar as shown in the figure below.

Commandz  Analyze  Mode ‘window  Help

Plate Thickness & 5 D‘m JJ & &
Surface Thickness

tember Froperty 4 @l a @l @ & P SQ Q
M aterial Constants L P = A My 9 @ i
Geometric Constants 3 .

Support S pecifications 4 ;
tember Specfications 3

Plate Element Specifications 3

td aster/Slave Specification 3

Froblem Statistics...

P=2 Define Darnping for Dynarnics Joint Coordinates. .

Loading . Element [mtarmatior...

Member Infarmation...

Analysis " :

g Salid [nformatian, .
Past-Analysis Print ' Support Information. .
Design r M aterial Properties...
Miscelanenus 3 Member Properties. ..

Entire Tahle...
Frint &l...

Clear Above Commands...

Figure 1. 35
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3.  Notice that the assignment method is set To Selection. Press the
OK button in this dialog box.

Print Member Information E |

Thig command requires nio additional
parammeters.

Azzign
i ToView O ToSelection

ak. é I Cancel Help

Figure 1. 36

Click anywhere in the drawing area to un-highlight the members.

Let us also save our structure again by using the Save option of the
File menu.
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1.5.8 Specifying Supports

The specifications of this problem (see section 1.2) call for
restraining all degrees of freedom at node 1 (FIXED support) and a
pinned type of restraint at node 4 (restrained against all
translations, free for all rotations) The commands to be generated
are :

SUPPORTS
1 FIXED ; 4 PINNED

Steps:

1.  To create a support, click on the Support Page icon located in the
top toolbar as shown below.

M@;ﬁ =

Support Page

Figure 1. 37
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Alternatively, one may go to the General | Support Page from the

left side of the screen.

=101 x|

[ PORTAL std - Whole Structure

o
=
o
&
i
=
o
IS
=1
il
o

¢ General

I 8 Material [ = Load{ §- Support )E Spec [ H Property
S

[ & Design | ., analysisiPrint I

Figure 1. 38
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In either case, the Supports dialog box comes up as shown in the

next figure. Since we already know that node 1 is to be associated

with a Fixed support, using the Nodes Cursor [%_Ol, select node 1.
It becomes highlighted. (Please refer to the ‘Frequently Performed
Tasks’ section at the end of this manual to learn more about
selecting nodes.)

Then, click on the Create button in the Supports dialog box as
shown below.

i Supports - Whole Structure |

Ref Dezcription

51 Mo support ><

Edit | Create Delets

— Azzighment Method
% Assign To Selected Modes
i~ Azzign ToView

" Use Cursor To Azsign

" Agsign To Edit List

Azzigh Clogze Help

Figure 1. 39
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4.  In the Create Support dialog box that opens, select the Fixed tab
(which also happens to be the default) and click on the Assign
button as shown below. This creates a FIXED type of support at
node 1 where all 6 degrees of freedom are restrained.

Create Suppont E3

Enforced But I Multiinear Spring | Foundation | |nclined
Fined | Pinred I Fized But I Erforced
— Restraint
R o Mx
I pr ¥ My
| 7wz
Add Cancel Azzigh %l Help

Figure 1. 40

5. To create a PINNED support at node 4, repeat steps 2 to 4, except
for selecting node 4 and selecting the Pinned tab in the Create
Support dialog box.
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After the supports have been assigned, the structure will look like
the one shown below.

B
2
P
B
(
g
7]

Figure 1. 41

After assigning both the supports, let us save our structure using
the File | Save option.
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1.5.9 Viewing the model in 3D

Let us see how we can display our model in 3D. To do this, either
right-click and select Structure Diagrams or go to View |
Structure Diagrams menu.

4 Cu [l
Loy [CtrlHE
2 Faste [l
Select Curzor L4
Selection Mode L4
B Take Picture Wiew Tools Select Geometry Commarn
#4% Add Beam == ¢
[7] Tables... E%Pan
Wiew Selected Objects Only
Dpentiey... ’T Blwayps Fit in Current Window
Labels...
Origntation. .. Fa [ Tables..
@ Structure Diagrams. . E Whole Stucture
P Model View Details Ogientation.. F4
4> 30 Rendering Eitn.u::tl.ue Diagrams...

Figure 1. 42

In the ensuing dialog box, the Structure tab page allows you to set
up structural view parameters as explained below.

The options under 3D Sections control how the members are
displayed. Selecting None displays the structure without displaying
the cross-sectional properties of the members and elements.
Selecting Full Sections displays the 3D cross-sections of members,
depending on the member properties. Sections Outline displays
only the outline of the cross-sections of members.

Let us select Full Sections to draw the 3D sections. You can also
change the color of the sections by clicking on the Section Outline
color button under the Colors section. Then, click on OK.
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Figure 1. 43

The resulting diagram is shown below.

Figure 1. 44
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1.5.10 Specifying Loads

Three load cases are to be created for this structure. Details of the
individual cases are explained at the beginning of this tutorial. The
corresponding commands to be generated are listed below.

UNIT FEET KIP

LOADING 1 DEAD + LIVE
MEMBER LOAD
2 UNI GY -2.5

LOADING 2 WIND FROM LEFT
JOINT LOAD
2 FX10.

LOAD COMBINATION 3 75 PERCENT OF (DL+LL+WL)
1 0.75 2 0.75

Steps:

The creation and assignment of load cases involves the following
two steps:

a. First, we will be creating all 3 load cases.
b. Then, we will be assigning them to the respective
members/nodes.

Creating load cases 1 and 2

1.  To create loads, first click on the Load Page icon located on the
top tool bar.

|B |

Load Fage
Figure 1. 45
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Alternatively, one may go to the General | Load Page from the left
side of the screen.

E1 PORTAL std - Whole Strus = —1o0| x|

[ 1 Design | . analyssiprint @I Goametry | 0 getip
| 0 vateria ﬁ/r— Lna?hl‘ Support = spec | 1 propety
-

Figure 1. 46

Before we create the first load case, we need to change our length

. 1. Fay ., -
units to feet. To do that, as before, utilize the ™ Input Units icon
(see section 1.5.5).

Notice that a window titled “Load” appears on the right-hand side
of the screen. To create the first load case, highlight Load Cases
Details and then click on the Add button in the Load dialog box.

-0 Definitions 1. Highlight Load Cases
: Load Cases Details ) Details.
New. | addoy | Edi oekre. |
[~ Toggle Load | LY .
 issignment Method 7 2. Click on the Add button.
€ fssign To Selected Entities & [Ise Cursor To Assign|
€ fssign To View = Assion To Edit List
s | Cese | hep |

Figure 1. 47
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The Add New Load Cases dialog box comes up.

The drop-down list box against Loading Type is available in case
we wish to associate the load case we are creating with any of the
ACI, AISC or IBC definitions of Dead, Live, Ice, etc. This type of
association needs to be done if we intend to use the program's
facility for automatically generating load combinations in
accordance with those codes. Notice that there is a check box
called Reducible per UBC/IBC. This feature becomes active only
when the load case is assigned a Loading Type called Live at the
time of creation of that case. Please refer to STAAD.Pro 2004
Release Report for further details.

As we do not intend to use the automatic load combination
generation option, we will leave the Loading Type as None. Enter
DEAD + LIVE as the Title for Load Case 1 and click on the Add
button.

i

[T Prma
B Load Generation
[ Define Combinations
| 2uto Load Combination

Numer [1 Leading Type : [None =

= Feducible per UBCABE
Tile IDEAD + LIVE]
Add “J Closs Help
b
.
Figure 1. 48

The newly created load case will now appear under the Load Cases
Details option.

#-[D Definitions
E|--- Load Cases Details
— 1: DEAD + LIVE

Figure 1. 49
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To create the Member load, first highlight DEAD + LIVE. You
will notice that the 4dd New Load Items dialog box shows more

options now.

Load

[ Definitions

=} Load Cases Details

i1 O

EAD + LIVE

Figure 1. 50

In the Add New Load Items dialog box, select the Uniform Force
option under the Member Load item. Specify GY as the Direction,
enter -2.5 as the Force and click on the Add button.
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& Time History
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& Repeat Load
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!

Figure 1. 51
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The next step is to create the second load case which contains a
joint load.

5. Highlight Load Cases Details in the Load dialog box. In the Add
New Load Cases dialog box, once again, we are not associating the
load case we are about to create with any code based Loading Type
and so, leave that box as None. Specify the Title of the second load
case as WIND FROM LEFT and click on the Add button.

i Add New : Load Cases

Title: IWIND FROM LEFT|
2. Specify the Title

3. Click on Add

add | Cose | Help

MNew. Add, Exdit

= =
B Load Generation =-[L) Load Cases Details
B Define Combinations -0 1: DEAD + LIvE
B #uto Load Combination 2% UNIGY 25 kip/t
Number |2 Loading Typ : |None = 1. Highlight Load Cases
Details
I~ | Reducible per UBC/IBC

Delete:

Figure 1. 52

6.  Next, to create the Joint load, highlight WIND FROM LEFT.

Load E2
@-[D] Definitions
E-[M Load Cases Details
=@ 1:DEAD + LIVE
7% UNIGY -2.5 kipit
2 wWIND FROM LEFT

Figure 1. 53
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In the Add New Load Items dialog box, select the Node option
under the Nodal Load item. Specify 10 for Fx, and click on the
Add button.

x
& sl [Node ]
Q Modal Load

; Mode
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1

Figure 1. 54
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Creating load case 3

Load cases 1 and 2 were primary load cases. Load case 3 will be
defined as a load combination. So, the next step is to define load
case 3 as 0.75 x (Load 1 + Load 2), which is a load combination.

8.  To do this, once again, highlight the Load Cases Details option. In
the Add New Load Cases dialog box, click on the Define
Combinations option from the left-hand side. Specify the Title as
75 Percent of [DL+LL+WL].

Add New Load Cases
E Primary Define Combinations #[D) Definitions ]
B Load Generstion [=[L] Load Cases Details =
Diefine Cognbinations Lead No: [2 Name : [[DLsLLwL] £ @ 1:DEAD + LIVE
B “uioLood Combination T 7% UNIGY 26 kip/t
" 5 [ 2; WIND FROM LEFT

 Homal  General Fomat:| &, * I, -¢% P 10kipft

" 5RSS

p Factor 1 I™ | Algebraic Component

gt Default
2. Select Define Available Load Cases; Load Combination Definition: [4] = Algsbraic. 1D I;liglhlight Load Cases
inati etails.
Combinations. 1 DEAD +1vE s Factor
2WIND FROM LEFT
]
b5
[3. Specify the Title. ]
«
[
pdg | Coee Help New . add.. Edi .

Figure 1. 55

In the Define Combinations box, the default load combination type
is set to be Normal, which means an algebraic combination. The
other combination types available are called SRSS (square root of
sum of squares) and ABS (Absolute). The SRSS type offers the
flexibility of part SRSS and part Algebraic. That is, some load
cases are combined using the square root of sum of squares

approach, and the result is combined with other cases algebraically,
as in

A + SQRT(B*B + C*C)
where A, B and C are the individual primary cases.

We intend to use the default algebraic combination type (Normal).
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In the Define Combinations box, select both load cases from the

left side list box (by holding down the ‘Ctrl’ key) and click on the

button. The load cases appear in the right side list box. Then,
enter 0.75 in the Factor edit box. (These data indicate that we are
adding the two load cases with a multiplication factor of 0.75 and
that the load combination results would be obtained by algebraic
summation of the results for individual load cases.) Press the Add
button.

Add Mew Load Cases
E Prirnary Define Combinations
E Load Generation
[E] Define Combinations Load No |3 Hame : I[DL+LL+W'L]
B Auto Load Combination Top
© Momal  Gerersl Fomnat:| o, * 1,
SRS

- Factor 1 I™ | &lgebraiz Component
s Default 1

Available Load Cases; Load Combination D efinition: [4] = Algebraic,
Load Cases Factor

Load Case 1 ;=075

> | |Load Case 2 23 =075
2]
=«
[<]

Add Cloze Help

Figure 1. 56

Now that we have completed the task of creating all 3 load cases,
let us Close the Add New Load Cases dialog box.
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Our next step is to associate load case 1 with member 2. Follow
these steps.

a. Select the first load reference in the Load dialog box (UNI
GY -2.5 kip/ft).
b. Make sure that the “Use Cursor to Assign” button is
selected under the Assignment Method box.
c. Click on the Assign button. The cursor changes to &
d. Using the cursor, click on member 2.
e. Finally, click on the Assign button again, or type the ‘Esc’
button on your keyboard to stop the assignment process.
=10/ I
[ @ Definions
=-[0 Load Cases Details
E-I0 1:DEAD + LIVE
LY 1N G7 2.5 kipyit
= [0 2:WIND FROM LEFT
5 2% FX10kipht
[ 3 DLeLLswiL]
[ (0.75) % Load 1
[ (0.75)%Load 2
2
z
<]
[%é
member 2.
4
New. | add Edt Delete.. |
I™ Toadle Load
) ) . [~ Assignment Method 1
S. Finally, click on the ‘Assign” € fssign To Selected Entities & Use Cursor To Assign
& hutton again, or click on the ‘Esc’ 0 fsign ToView © Assign To EditList
button on your keyboard to stop the
asignment provews. o | ———
I Assign Closs Help

Figure 1. 57
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After the member load has been assigned, the model will look as
shown below.

Figure 1. 58

In a similar fashion, assign the second load case (FX 10 kip, ft) to
Node 2.

After assigning the joint load, the model will look as shown below.

2]

Figure 1. 59

Let us once again save our model by pulling down the File menu
and selecting the Save command or by holding the ‘Ctrl’ key and
pressing the ‘S’ key.



1-60 | Tutorial 1

1.5.11 Specifying the analysis type

The analysis type we are required to do is a linear static type. We
also need to obtain a static equilibrium report. This requires the
command:

PERFORM ANALYSIS PRINT STATICS CHECK

Steps:

1.  To specify the Analysis command, go to Analysis/Print Page from
the left side of the screen. By default, the Analysis sub-page from
the second row is in focus as shown below.
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3| %
= | &
= x
=
= \ Perform Cable Analysis | PDelta &nalysis | Nonlinear &nalysis | Change |
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wll =
1 r~ Print Option
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= = £ No Print
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@ ; " Load Data
a7 B
h 5 " Statics Check
= N
E " Stalics Load
g © Mode Shs
o) pes
&
s »
E; Eoth
= ol
=3
&
(=]
=L After .
|| m Cunent Add Assian Clase Help

Figure 1. 60
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In the Analysis/Print Commands dialog box that appears, make

sure that the Perform Analysis tab is selected. Then, check the

Statics Check print option. Finally, click on the Add button

followed by the Close button.

Analysis/Print Commands x|

Perform Cable Analysiz | PDelta Analysiz I MHanlinear Analysis I Change
Perfarm Analysis Perform Imperfection Analysis

r~ Print O ption
= Mo Prirt
" Load Data
& Statics Check
" Statics Load
" Mode Shapes

" EBoth
L |
After -
Cument Add [ Azzign | Cloze Help

Figure 1. 61

Let us save the data once again using the File | Save option.
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1.5.12 Specifying post-analysis print
commands
We would like to obtain the member end forces and support

reactions written into the output file. This requires the
specification of the following commands:

PRINT MEMBER FORCES ALL
PRINT SUPPORT REACTION LIST 14

Steps:

1.  The dialog box for specifying the above commands is nested in the
Post-Print sub-page of the Analysis/Print page.

B [ [ PORTAL std - Whole Stiu =10| x|
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Next, select all the members by rubber-banding around them
using the mouse.

Click on the Define Commands button in the data area on the right
hand side of the screen.

[+ Highlight &ssigned Geometry
[ Toogle Assign

Define Cnmmar_‘l E |

—Azzighment Method

| Assign To Selected Beams
 Assign ToView

% |se Cursor To Assign

' Agsign To Edit List

Azzigh Cloze Help

Figure 1. 63
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4.  In the Analysis/Print Commands dialog box that appears, select the
Member Forces tab and click on the Assign button followed by
the Close button.

Analyziz/Print Commands E

Suppart Reactions I Analyziz Besults I kember Section Forces
Member Streszes I Element Forces/Streszes I Mode Shapes I Element Stresz Saolid
Section Dizplacement I Farce I tdax Farce I Stary Drift I Cag | Surface Forces

Laad List I Section I Jaint Dizplacemant Mermber Forces

Thiz command haz no additional paranieters.

Current

o After Add Azzign %l Close Help

Figure 1. 64

5. Repeat steps 2 to 4 except for selecting both the supports and
selecting the Support Reactions tab in the Analysis/Print
Commands dialog box. (Recall that the supports can be selected by
turning the Nodes Cursor on, holding the ‘Ctrl” key down, and
clicking on the supports.) After clicking on the Assign button,
Close the dialog box.
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At this point, the Post Analysis Print dialog box should resemble

the figure shown below.

Il Post Analysis Print - Whole Structure

----- # INPUTWIDTH 73

x|
[

----- # UMNIT FEET KIF

----- # JOINT COORDIMATES

----- # MEMBER INCIDEMCES

M-(Z2 DEFIME MATERIAL START
M-(Z3 MEMBER PROPERTY AMERICAM
M-E0 COMSTAMTS

----- # LNIT INCHES KIF

M-(Z3 MEMBER OFFSET

=-E3 SUFPORTS

----- # UMNIT FEET KIF

M-E3 L0AD 1 LOADTYPE Mone TITLE DEAD +
E-E] L0AD 2 LOADTYPE Mone TITLE WIND FF
E-E3 LOAD COME 3 75 Percent of [DL + LL + wil
----- # PERFORM AMNALYSIS PRINT STATICS CH
----- # UMIT INCHES KIF

----- # PRINT MEMBER INFORMATION
----- # UMIT FEETKIP

----- + PRINT MEMBER FORCES

----- . PRINT SUPPORT REACTIOM

----- # FIMISH

4| |
¥ Highlight Assighed Geometry
[~ Toggle Assign

Define Commands...

afl

 Azzignment Method
| Assign To Selected Beams
 Assign To View
% |se Cursor To Assign
€ Assign To Edit List

Azzigh Cloze Help

Figure 1. 65

Save the work using the File | Save menu option.
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1.5.13 Short-listing the load cases to be used
in steel design

The steel design has to be performed for load cases 1 and 3 only
per the specification at the beginning of this tutorial. To instruct
the program to use just these cases, and ignore the remaining, we
have to use the LOAD LIST command.

The command will appear in the STAAD file as :
LOAD LIST1 3
Steps:

1.  In the menus on the top of the screen, go to Commands | Loading
| Load List option as shown below.

Commands Analyze Mode ‘Window Help
Plate Thickness = 5 m H E i

Surface Thickness

8 a|a M’I_Q :bl 1. DE¢
H.F,, s g e O O G
eemene Fersant ’ ;

-

Member Property

-

M aterial Constants

Support Specifications 4
Member Specifications 4
Flate Element Specifications 4
M aster/Slave Specification 4
Pre Analyzis Print 4

=2 Defive Darnping for Dpnarmics

Loading 4 Defiritiong L4
Analyziz 4 Frimary Load...

Moving Load G tior..
Post-Analpzis Print 4 B Dé .enera 4

Load Combination...
Dezign L4 Automatic Load Combination..
Mizcellaneous L Load Commands

Define Primary Load Types. .

Edit &uta Load Rules
Figure 1. 66
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A Load List dialog box comes up. From the Load Cases list box on
the left, double click on 1: DEAD + LIVE and 3: 75 Percent of
[DL+LL+WL] to send them to the Load List box on the right, as

shown below. Then click on the OK button to dismiss the dialog
box.

Load List

r— Load Case r— Load List

TN

7. DEAD + LIVE
% 75 Percent of [DL+LL+WL] ﬂl
Help |

2 %W/IMD FROM LEFT

Lllel [EI

Use the » button to transfer selected Use the < button to remove selected load
lpad cases bo the load list. Use > to cazes from the load lish, Use << toremaove
transfer all all

Figure 1. 67
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1.5.14 Specifying steel design parameters

The specifications listed in section 1.2 of this tutorial require us to
provide values for some of the terms used in steel design because
the default values of those terms are not suitable. The
corresponding commands to be generated are:

PARAMETER
CODE AISC

FYLD 5760 ALL
UNT 10.0 MEMB 2 3
UNB 10.0 MEMB 23
TRACK 2 MEMB 2 3
SELECT MEMB 2 3

Steps:

1.  To specify steel design parameters, go to Design | Steel Page from
the left side of the screen. Make sure that under the Current Code
selections on the top right hand side, AISC ASD is selected.

_—
&l PORTAL.std - Whole Structure 1 B [ [ Steel Desi
Cunent Code{TaIsC ASD
53 MEMEER PR

1  UNIT INCHES KIF

73 MEMBER OFFSET

-3 SUPPORTS
 UNIT FEET KIP

- LOAD 1 DEAD +LIVE

7-E3 LOAD 2'WIND FROM LEFT

7 LOAD COME 3 75 Percent of [DLsLL#

- PERFORM ANALYSIS PRINT STATICS
# UNIT INCHES KIF

-« PRINT MEMBER INFORMATION

 UNIT FEET KIP
& PRINT MEMBER FORCES

3 ~ PRINT SUPFORT REACTION

/ L0&D LST

~ FINISH

T ey [

[ Highlight 4ssigned Geometry

I~ Toggle Assign

Select Define CarrEm
Parameters. Parameters.
= Method

r [ 23 Conerete f (Rl

ﬁ DES@ L. Aralysisfrit | @ General | & Geometry | @ etup

! Assign To Selected Beams
© Assign TaView

& Use Cursor T Assign
 Assign To Edit List

——
2]

Figure 1. 68
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Click on the Define Parameters button in the Stee/ Design dialog
box.

¥ Highlight Assigned Geometry
[ Toggle Assign

Select Define
Farameters.. Parameters..

— Azsigriment b etF e o

Commands...

£ fesign To Selected Beams
 Azzign To Wiew

& Use Cursor To Assign

" Agsign To Edit List

Aszzign Cloze Help

Figure 1. 69

In the Design Parameters dialog box that comes up, select the
FYLD option. Then, provide the Yield Strength as 5760 Kip/ft
and click on the Add button.

B conpia
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Figure 1. 70
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4.  To define the remaining parameters, repeat step 3 except for
selecting the parameters and providing the values listed below.

Parameter Value
UNT 10
UNB 10

TRACK 2

5. When all the parameters have been added, click on the Close
button in the Design Parameters dialog box.

6.  The next step is to assign these parameters to specific members of
the model. From looking at the requirements listed in the beginning
of this tutorial, we know that the FYLD parameter is to be assigned
to all the members, while the remaining parameters are to assigned
to members 2 and 3.

As before, use the Use Cursor to Assign method to assign these
parameters.

rbazzignment Method

€ fesign To Selected Beams
 Agsign To View

S ' Use Cursor ToAssign
C posign ToEdiLin 5ot Group/Deck |

Aszign | Cloze | Help |

Figure 1. 71
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After all the design parameters have been assigned, the Stee/
Design dialog box will look as shown below.

Il Steel Design - Whole Structure |

Current Code:

E-E32 MEMBER OFFSET =

- SUPPORTS

----- / UNIT FEET KIP

B-EQ LOAD 1LOADTYPE None TITLE DEAD -

-3 LOAD 2 LOADTYPE None TITLE WIND |

B2 LOAD COMB 375 Percent of [DL + LL +
----- / PERFORM &NALYSIS PRINT STATICS C

----- / UNIT INCHES KIP

o

----- # PRINT MEMBER INFORMATION

----- # UNIT FEET EIP
----- # PRINT MEMBER FORCES

# PRINT SUPFORT REACTION
----- £3 LoaD LIST

Ela FARAMETER

3

=
4| | k|

¥ Highlight Assighed Geometry

™ Toggle Azsign

Define
Farameters..

Select
Parameters..

| Commands. ..

— Azzighment Method

) Assign To Selected Beams
' Agsign To View

% |se Cursor To Assign
C fosign ToEdi Lt _Srtest Groun/Desk

Azzighn | Cloze | Help |

Figure 1. 72
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7.  To specify the SELECT command, click on the Commands button
in the Steel Design dialog box as shown below. The SELECT
command is an instruction to the program to fetch and assign the
least-weight cross-section which satisfies all the code requirements
(PASSes) for the member.

Il Steel Design - Whole Structure |

Current Code:;

E-E3 MEMBER OFFSET =
®-E SUPPORTS

----- / UNIT FEET KIP

E-E3 LOAD 1LOADTYPE None TITLE DEAD -
E-E3 LOAD 2 LOADTYPE None TITLE WIND |
E-E3 LOAD COMB 375 Percent of [DL + LL +
----- / PERFORM ANALYSIS PRINT STATICS C
----- / UNIT INCHES KIP

----- / PRINT MEMBER INFORMATION

----- / UNIT FEET KIP

..... / PRINT MEMBER FORCES

..... / PRINT SUPPORT REACTION

----- &3 L0AD LIST

-3 PARAMETER

=
1| | 3

v Highlight &ssianed Geametry

[ Toogle &ssign

Define Commands. ..
Farameters..

Mo

Select
Farameters..

—Aszsignment Method

) Agsign To Selected Beams
 Agsign To View

& Use Cursor To Assign
O Boogn ToEdi Lt _Selest Groun/Desk

Aszign | Cloze | Help |

Figure 1. 73
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In the Design Commands dialog box that appears, click on the
SELECT option. Then, click on the Add button followed by the
Close button.

Design Commands

|8 CHECK CoODE SELECT

|l Fi<ED GROUP

ki GrRoUP
E MEMBER TaKE OFF Select least weight section zize bazed on
5 C specifications of the desired code. The selection is
SELECT OPTIMIZED dong using the resu!ts fro_m the mozt recent analy_sis
and iterating on section sizes until a least weight size
i obtained.

SELECT WELD TRUSS
TAKE OFF

]
i SELECT'WELD
]
]

Thiz command has no additional parameters.

Current

o After Add Bssign Cloze Help

Figure 1. 74

Once again, we need to associate this command with members 2

and 3. You may either use the Use Cursor to Assign method or

first select members 2 and 3 and then use the Assign to Selected
Beams option.

After the parameters are assigned, click anywhere in the drawing
area to un-highlight the members.

Let us save our structure by pulling down the File menu and
selecting the Save command.
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1.5.15 Re-specifying the analysis command

When the analysis & design engine executes the member selection
operation we specified in the previous step, a new set of properties
will end up being assigned to those members. This has the effect of
changing the stiffness distribution for the entire structure. Since
the structure is statically indeterminate, we ought to re-analyze it if
we want the nodal displacements, member forces, etc. to reflect
this new stiffness distribution. The command to be generated is
hence:

PERFORM ANALYSIS
Steps:

1.  To specify the Analysis command, repeat step 1 of Section 1.5.11
of this tutorial. In the Analysis/Print Commands dialog box that
comes up, select the Perform Analysis tab. Since we are not
interested in a statics check report once again, let us check the No
Print option. Finally, click on the Add button followed by the
Close button.

We should again save the work using File | Save.
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1.5.16 Re-specifying the TRACK parameter

The final calculation we need to do is make sure the current set of
member properties pass the code requirements based on the up-to-
date member forces. This will require that we do a code checking
operation again. To restrict the output produced to a reasonable
level, we specify the TRACK parameter again as:

TRACK 1 ALL
Steps:

1. To define and assign 1.0 for the TRACK parameter, repeat steps 1
to 4 of Section 1.5.14 of this tutorial.

2. Next, select all the members by rubber-banding around them
using the mouse. (Please refer to the ‘Frequently Performed Tasks’
section at the end of this manual to learn more about selecting
members.) Then, assign this parameter to all the members.



1-76 | Tutorial 1

1.5.17 Re-specifying the CHECK CODE
command

The analysis operation carried out in response to the command in
Section 1.5.15 will create a new set of member forces. These forces
will very likely be quite different from those which were used in
the member selection operation (see the commands of section
1.5.14). Consequently, we have to verify that the structure is safely
able — from the standpoint of the design code requirements — to
carry these new forces. A code checking operation, which uses the
up-to-date cross sections of the members, and the latest member
forces, will provide us with a status report on this issue. The
command to be generated is hence:

CHECK CODE ALL
Steps:
1.  If you have wandered away from the Steel Design page, from the

Commands menu on top of the screen, select Design | Steel
Design.
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Click on the Commands button in the Stee/ Design dialog box as

shown below.

Il Steel Design - YWhole Structure x|

Current Code: |F

E-E3 MEMBER OFFSET -
®-E SUPPORTS

----- / UNIT FEET KIP

E-E3 LOAD 1 LOADTYPE None TITLE DEAD -
E-E3 LOAD 2 LOADTYPE None TITLE WIND F
E-E3 LOAD COMB 3 75 Percent of [DL + LL +
----- ¢ PERFORM ANALYSIS PRINT STATICS C
----- ¢ UNIT INCHES KIP

----- ¢ PRINT MEMBER INFORMATION

----- / UNIT FEET KIP

----- ¢ PRINT MEMBER FORCES

----- ¢ PRINT SUPPORT REACTION

----- / LOAD LIST

-] PARAMETER

----- + SELECT

----- £ PERFORM ANALYSIS

123 PARAMETER

4 CODE &I5C
“o o | TRACK 1
----- # FINISH ||
4| | 3

¥ Highlight Assighed Geometmy
[~ Toggle Assign

Select Define Commands. .
Farameters.. Parameters..
—Aszighment Method o ./

) Agsign To Selected Beams
 Agsign To View

& Use Cursor To Assign
£ Assign To Edit List Selct Group/Deck

Aszign | Cloze | Help |

Figure 1. 75
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3.

In the Design Commands dialog box that appears, click on the
Check Code tab. Then, click on the Add button followed by the
Close button.

Design Commands

I CHECK CODE CHECK CODE

E Fi<ED GROUP

i GrRouP

B MEMBER TaKE OFF Check the adequacy of members bazed on
[l seect speciflications of the dezired code.
E SELECT OPTIMIZED
i SELECT'WELD

E SELECT WELD TRUSS
[ TakE OFF

Thiz command has no additional parameters.

After ;
r Current Add I Assign Cloze Help

Figure 1. 76

Since the CHECK CODE command has to be assigned to all the
members, the easiest way to do that is to click on the Assign to
View button.

—bzzignment Method

" Agsign To Selected Beams
% Azzign To View '\
€ Use Cursar To Assign

€ fssign To Edit List

Azgign | Cloze Help |

Figure 1. 77

We have now completed the tasks for assigning the input for this
model. Let us save the file one last time using the File | Save
option.



1.6 Viewing the input command file

Steps:

Tutorial 1 1-79

Let us now take a look at the data that has been written into the file
that we just saved earlier. The contents of the file can be viewed
either by clicking on the STAAD Editor icon or, by going to the
Edit menu and choosing Edit Input Command File as shown below.

STAAD Pro - PORTAL. std

File Edit “iew Toolz Select Geomety Command:  Analyze

IEE e - AR

looooaoae e+ b

STAAD Editar

A GLeBEBRL TSR

|

Figure 1. 78

Edit
=2 Undo Assign Suppart Chil+Z
£ Fedo Ll
o Cut Ll
Copy Chl+E
2 Faste Ll
25 Delete el
W Take Picture

Copy Picture

Edit Input Carrmand File

Create Mew VB Macro...
Edit Existing WB Macro...

Figure 1. 79
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A new window will open up with the data listed as shown here:

EIPORTAL std - STAAD Editor =] B3

File Edit “iew Tools Help

P EHSR| B[ o
| ML
AGG KR E | BTN
STAAD PLANE PORTAL FRAME

START JOE INFORMATION

ENGINEEE DATE

END JOE INFORMATION

INPUT WIDTH 79

UNIT FEET EKEIP

JOINT COORDIMATES

loooy; 201503 2015 0; 420002

MEMEEER IMNCIDENCES

112 22 3;: 3 3 4;

DEFINE MATERTAL START froe
IZ0TROPIC 3TEEL

E 4.176e+006

POISZS0N 0.3

DENSTITY 0.439024

ALPHA &.5e-008

DaMP 0.03

END DEFINE MATERIAL

MEMEEER PROPERTY AMERTCAN

1 3 TABLE 3T W1ZX35

2 TABLE 5T W14k34

COMNSTANTS

MATERTIAL STEEL MEME 1 TO 3

UNIT INCHES EKEIP -
N _>I_I
For Help, press F1 Line 1Cal 1 /;
Figure 1. 80

[»]

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



Tutorial 1
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 | Exit menu option of the editor window (not
the File | Exit menu of the main window behind the editor
window).

As we saw in Section 1.1, we could also have created the same
model by typing the relevant STAAD commands into a text file
using either the STAAD editor, or by using any external editor of
our choice. If you would like to understand that method, proceed
to the next section. If you want to skip that part, proceed to section
1.8 where we perform the analysis and design on this model.
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1.7 Creating the model using the command file

Let us now use the command file method to create the model for
the above structure. The commands used in the command file are
described later in this section.

The STAAD.Pro command file may be created using the built-in
editor, the procedure for which is explained further below in this
section. Any standard text editor such as Notepad or WordPad may
also be used to create the command file. However, the STAAD.Pro
command file editor offers the advantage of syntax checking as we
type the commands. The STAAD.Pro keywords, numeric data,
comments, etc. are displayed in distinct colors in the STAAD.Pro

editor. A typical editor screen is shown below to illustrate its general
appearance.

PDHTAL.std - STAAD Editor M=l B3
File Edit “iew Toolz Help

PeESR|+RR|(q

| Rl

A%G R EE | BN TN

ETRAD PLANE ﬂ
START JOE INFORMATION

ENGINEER. DATE

END J0E INFORMATION

INFUT WIDTH 79

TNIT FEET KIF

JOINT COOFDINATES

loon0; 20 150; 320 150; 4200 0;
HMEMBEF. INCIDENCES

1132 223334

DEFINE MATERIAL START

IS0TROPIC STEEL -
AEIN "
For Help, press F1 Lre 1Ca 1 [ [ [ 2

Figure 1. 81
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To access the built-in editor, first start the program using the
procedure explained in Section 1.3. Next, follow step 1 of Section

1.4.
rew ]

O Space File Mame :
O Floer IPDHTAL
O Truse Location :

[Eeests []

& PLAME structure is bound by a global X- coordinate system with Ioads in the same

plane.
Length Units———————————————— Farce Units
" Inch " Decimeter " Pound " Newton
& Faot " Mater % KiloPound " Decahewton
© Milimeter " Kilameter " Kilagram " KilaNewtan
" Centimeter " Metiz Ton ¢ MegaNewton

¥ Display this dialog bow at the Startup
< Back I Mext > RJ Cancel Help

Figure 1. 82

You will then encounter the dialog box shown in the figure shown
below. In that dialog box, choose Open STAAD Editor.

‘Where do you want to go ? 5‘

[0 4dd Beam

[ 4dd Plate

[ 4dd Soiid

[ Open Stucture Wwizard
0 44D Edtar

[ Edit Job Information

1«1 Bl
Begin bilding your model using STAAD spntax commands [hon-graphical interface) through
the STAAD editor.

v Display this dialog bo at the Startup
< Back I Finish I Cancel Help

Figure 1. 83
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At this point, the editor screen similar to the one shown below will
open.

purtal_sld - SproE dit =] E3
File Edit View Toolz Help

U &
o Ry B O o |
AL LR E R R

ETALD SPACE

START T0E INFORMATION
ENGINEER DATE

END J0E INFORMATION
INFUT WIDTH 79

FINISH

L3

"L

AEN
For Help, press F1 [Line 1Cal 1 | 2
Figure 1. 84

Delete all the command lines displayed in the editor window and
type the lines shown in bold below (You don’t have to delete the
lines if you know which to keep and where to fill in the rest of the
commands). The commands may be typed in upper or lower case
letters. Usually the first three letters of a keyword are all that are
needed -- the rest of the letters of the word are not required. The
required letters are underlined. (“PLANE” = “PLA” = “plane” =
“pla”)
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STAAD PLANE PORTAL FRAME

Every STAAD.Pro input file has to begin with the word STAAD.
The word PLANE signifies that the structure is a plane frame (in
the XY plane). The remainder of the words are the title of the
problem, which is optional.

If a line is typed with an asterisk in the first column, it signifies
that the line is a comment line and should not be executed. For
example, one could have put the optional title above on a separate
line as follows.

* PORTAL FRAME

UNIT EEET KIP
Specify the force and length units for the commands to follow.

JOINT COORDINATES
10.0.;20.15.;3 20. 15.;4 20. 0.

Joint numbers and their corresponding global X and Y coordinates
are provided above. For example, 3 20 15. indicates that node 3 has
an X coordinate of 20 ft and a Y coordinate of 15 ft. Note that the
reason for not providing the Z coordinate is because the structure
is a plane frame. If this were a space frame, the Z coordinate would
also be required. Semicolons (;) are used as line separators. In
other words, data which is normally put on multiple lines can be
put on one line by separating them with a semicolon.

MEMBER INCIDENCE
112;223;334

The members are defined by the joints to which they are connected.
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MEMBER PROPERTY AMERICAN
1 3 TABLE ST W12X35
2 TABLE ST W14X34

Members 1 and 3 are assigned a W12X35 section from the built-in
AMERICAN steel table. Member 2 has been assigned a W14X34.
The word ST stands for standard single section. Sections 5.20.1
through 5.20.5 of the STAAD Technical Reference Manual explain
the convention for assigning member property names.

UNIT INCHES
CONSTANTS

E 29000.0 ALL
POISSON 0.3 ALL

The length unit is changed from FEET to INCHES to facilitate
input of the modulus of elasticity (E). The keyword CONSTANT is
required before material properties such as E, density, Poisson’s
ratio, coefficient of thermal expansion (ALPHA) etc. can be
provided. See Section 5.26 of the STAAD Technical Reference
Manual for more information.

MEMBER OFFSET
2 START 6.0 0. 0.
2 END -6.00.0.

The beam member is physically connected to the 2 columns at the
face of the column, and not at the column centerline. This creates a
rigid zone, about half the depth of the columns, at the 2 ends of the
beam 2. This rigid zone is taken advantage of using member offsets
(It is the user’s choice whether or not he/she wishes to use these).
So, the above commands define that member 2 is eccentrically
connected or OFFSET at its START joint by 6 inches in the global
X direction, 0.0 and 0.0 in Y and Z directions. The same member is
offset by negative 6.0 inches at its END joint. See Section 5.25 of
the STAAD Technical Reference Manual for more information.
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PRINT MEMBER INFORMATION ALL

The above command is self-explanatory. The information that is
printed includes start and end joint numbers (incidence), member
length, beta angle and member end releases.

SUPPORTS
1 FIXED ; 4 PINNED

A fixed support is located at joint 1 and a pinned support (fixed for
translations, released for rotations) at joint 4. More information on
the support specification is available in Section 5.27 of the STAAD
Technical Reference Manual.

UNIT FT
The length unit is changed to FEET to facilitate input of loads.

LOADING 1 DEAD + LIVE
MEMBER LOAD
2 UNIGY -2.5

The above commands identify a loading condition. DEAD + LIVE
is an optional title to identify this load case. A UNIformly
distributed MEMBER LOAD of 2.5 kips/ft is acting on member 2
in the negative global Y direction. Member Load specification is
explained in Section 5.32 of the STAAD Technical Reference
Manual.

LOADING 2 WIND FROM LEFT
JOINT LOAD
2 FX 10.

The above commands identify a second load case. This load is a
JOINT LOAD. A 10 kip force is acting at joint 2 in the global X
direction.
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LOAD COMBINATION 3 75 PERCENT OF (DL+LL+WL)
10.75 2 0.75

This command identifies a combination load with an optional title.
The second line provides the components of the load combination
case - primary load cases and the factors by which they should be
individually multiplied.

PERFORM ANALYSIS PRINT STATICS CHECK

This command instructs the program to proceed with the analysis
and produce a report of static equilibrium checks. Section 5.37 of
the STAAD Technical Reference Manual offers information on the
various analysis options available.

PRINT MEMBER FORCES ALL
PRINT SUPPORT REACTION LIST 1 4

The above print commands are self-explanatory. The member
forces are in the member local axes while support reactions are in
the global axes.

LOAD LIST 13
PARAMETERS

CODE AISC

UNT 10.0 MEMB 2 3
UNB 10.0 MEMB 2 3
FYLD 5760 ALL
RACK 2.0 MEMB 2 3
ELECT MEMBER 2 3

—
>
(2]

(7]

The above sequence of commands is used to initiate the steel
design process. The command PARAMETERS is followed by the
various steel design parameters. Parameters are specified typically
when their values differ from the built-in program defaults.
Specifications of the AISC ASD code are to be followed. A
parameter list for the AISC code is available in Table 3.1 of the
Technical Reference Manual. ALL members have 10 ft
unsupported length for the top and bottom flange (UNT and UNB).
UNT and UNB are used to compute the allowable compressive
stress in bending. The yield strength of steel is specified as 5760
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ksf (40 ksi) since it is different from the default value of 36 ksi.
The TRACK parameter controls the level of description of the
output, 2.0 being the most detailed. The LOAD LIST command
lists the load cases (1 and 3) to be used in the design. The SELECT
MEMBER command asks the program to come up with the most
economical section for members 2 and 3 in the context of the above
analysis.

PERFORM ANALYSIS

When the analysis & design engine executes the member selection
operation we specified in the previous step, a new set of properties
will end up being assigned to those members. This has the effect of
changing the stiffness distribution for the entire structure. Since
the structure is statically indeterminate, we ought to re-analyze it if
we want the nodal displacements, member forces, etc. to reflect
this new stiffness distribution. The above command instructs the
program to do another cycle of analysis.

PARAMETER
TRACK 1 ALL

The TRACK parameter is re-specified. It controls the level of
information produced in the steel design output. We have lowered
it from 2.0 we specified earlier to 1.0 since we aren’t interested in
the highest level of detail at this time.

CHECK CODE ALL

The analysis operation carried out earlier will create a new set of
member forces. These forces will very likely be quite different
from those which were used in the member selection operation.
Consequently, we have to verify that the structure is safely able —
from the standpoint of the design code requirements — to carry
these new forces. A code checking operation, which uses the up-to-
date cross sections of the members, and the latest member forces,
will provide us with a status report on this issue.

FINISH
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A STAAD run is terminated using the FINISH command.
Save the file and return to the main screen.

This concludes the session on generating our model as a command
file using the built-in editor. If you wish to perform the analysis
and design, you may proceed to the next section of this manual.
The on-screen post-processing facilities are explained in Section
1.10.

(Remember that without successfully completing the analysis
and design, the post-processing facilities will not be accessible.)
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1.8 Performing Analysis/Design

STAAD.Pro performs Analysis and Design simultaneously. In
order to perform Analysis and Design, select the Run Analysis
option from the Analyze menu.

File Edit “iew Tools Select Geomeby EDmmandslAnalyze Mode ‘Window Help

|[asddn s R0l B el B

Figure 1. 85

If the structure has not been saved after the last change was made,
you should save the structure first by using the Save command
from the File menu.

When you select the Run Analysis option from the Analyze menu,
the following dialog box appears:

Select Analysizs Engine

Analyziz Option |

% STAAD Analysis

™ Stardyne Advanced Analysis

Run Analyzis I Cancel Apply Help
Ly

Figure 1. 86

We are presented with the choice of 2 engines : the STAAD engine
and the STARDYNE Advanced Analysis engine. The STARDYNE
Analysis engine is suitable for advanced problems such as
Buckling Analysis, Modal Extraction using various methods, etc.
However, if the calculations call for steel or concrete design, UBC
load generation, etc., we have to select the STAAD engine. So, let
us ensure that the radio button is on the STAAD engine.
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Click on the Run Analysis button.

As the analysis progresses, several messages appear on the screen
as shown in the figure below.

i
++ Proce=sing and =setting up Load Vector. 21:19:52:]
++ Processing Element Stifiness Matris. 21:19:52
++ Processing Global Stiffness Matriz. 21:19:52
++ Finished Processing Global Stiffness Hatrix. 0 =ec
++ Processing Triangular Factorization. 21:19:52
++ Finiszhed Triangular Factorization. 0 =ec
++ Calculating Joint Displacement=. 21:19:52
++ Finished Joint Displacemsnt Calculation. 0 =ec
++ Calculating Hember Forces. 21:19:52
++ Analv=is Successiully Completed ++
++ Calculating Section Forces
++ Performing Steel Design
++ Start Stesl Design 21:19:53
++ Finished Design 0 =ec
++ Creating Displacement File {(DSP). .. 21:19:53
++ Creating Reaction File (EEA4) . . .
++ Calculating Section Forces
++ Creating Section Force File (BMDY . ..
++ Creating Section Displace File (SCH)Y. ..
++ Creating Design information File (DGH) . ..
++ Done. 21:19:53
0 Error{s). 0 Warningis)

*% End STAAD Pro Run Elaps=ed Time = 2 Secs
*#* Output Written to File:
PORTAL . anl =

£ Wiew Output File
™ Goto Post Processing Mode
' Stay in Modeling Mode

Dane

Figure 1. 87

Notice that we can choose from the three options available in the
above dialog box:

" Wiew Output File
" Goto Post Processing Mode
£ Stay in Modeling Mode

Figure 1. 88
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These options are indicative of what will happen after we click on
the Done button.

The View Output File option allows us to view the output file
created by STAAD. The output file contains the numerical results
produced in response to the various input commands we specified
during the model generation process. It also tells us whether any
errors were encountered, and if so, whether the analysis and design
was successfully completed or not. Section 1.9 offers additional
details on viewing and understanding the contents of the output
file.

The Go to Post Processing Mode option allows us to go to
graphical part of the program known as the Post-processor. This is
where one can extensively verify the results, view the results
graphically, plot result diagrams, produce reports, etc. Section 1.10
explains the Post processing mode in greater detail.

The Stay in Modelling Mode lets us continue to be in the Model
generation mode of the program (the one we currently are in) in
case we wish to make further changes to our model.
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1.9 Viewing the output file

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

We can access the output file using the method explained at the
end of the previous section. Alternatively, we can select the File |
View | Output File | STAAD Output option from the top menu.
The STAAD.Pro output file for the problem we just ran is shown in
the next few pages.

File Edit ‘iew Toolz Select Geometry Command: Analpze Mode “Window Help

E] Hew Ctrl+ WfEEﬂ)”J@@.ﬁE;&[h
= Open.. Cirl+]
& Cose poc||@maaacanam
Open Backup Manager T €3 o G A G - O o Ii
BT ot Command File
Job Information Errar File
LSS Export Status

Repart Setup... Dutput File 5
Printer Setup... | B STARDYHE Output

Figure 1. 89
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The STAAD.Pro output file is displayed through a file viewer
called SproView. This viewer allows us to set the text font for the
entire file and print the output file to a printer. Use the appropriate
File menu option from the menu bar.

rcframe. anl - SproYiew

File Edit “iew Help
[pern... [Ctrl+0

n?
Print.... Chrl+F —
Prirt Preview —
Print Setup...

Page Setup

Font Setup

v Top Mozt

Fecent File

E it

Figure 1. 90

By default, the output file contains a listing of the entire Input
also. You 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.

It is quite important that we browse through the entire output file
and make sure that the results look reasonable, that there are no
error messages or warnings reported, etc. Errors encountered
during the analysis & design can disable access to the post-
processing mode — the graphical screens where results can be
viewed graphically. The information presented in the output file is
a crucial indicator of whether or not the structure satisfies the
engineering requirements of safety and serviceability.
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STAAD.Pro

Version Bld
Proprietary Program of
Research Engineers, 1Intl.
Date=

Time=

PR B
* Ok Kk ok ok Ok K F Ok

USER ID:

STAAD PLANE PORTAL FRAME
START JOB INFORMATION
ENGINEER DATE

END JOB INFORMATION

INPUT WIDTH 79

UNIT FEET KIP

JOINT COORDINATES

1000; 20150; 320150; 42000
MEMBER INCIDENCES

10. 112; 22 3; 3314

11. DEFINE MATERIAL START

12. ISOTROPIC STEEL

13. E 4.176E+006

14. POISSON 0.3

15. DENSITY 0.489024

16. ALPHA 6.5E-006

17. DAMP 0.03

18. END DEFINE MATERIAL

19. MEMBER PROPERTY AMERICAN
20. 1 3 TABLE ST W12X35

21. 2 TABLE ST W14X34

22. CONSTANTS

23. MATERIAL STEEL MEMB 1 TO 3
24. UNIT INCHES KIP

25. MEMBER OFFSET

26. 2 START 6 0 0

27. 2 END -6 0 0

28. SUPPORTS

29. 1 FIXED

30. 4 PINNED

31. UNIT FEET KIP

32. LOAD 1 DEAD + LIVE

33. MEMBER LOAD

34. 2 UNI GY -2.5

35. LOAD 2 WIND FROM LEFT

36. JOINT LOAD

37. 2 FX 10

38. LOAD COMB 3 75 PERCENT OF {DL+LL+WL]
39. 10.75 2 0.75

40. PERFORM ANALYSIS PRINT STATICS CHECK

COIOU A WNKR

PROBLEM STATISTTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 4/ 3/ 2
ORIGINAL/FINAL BAND-WIDTH= 1/ 1/ 6 DOF

TOTAL PRIMARY LOAD CASES = 2, TOTAL DEGREES OF FREEDOM = 7
SIZE OF STIFFNESS MATRIX = 1 DOUBLE KILO-WORDS

REQRD/AVAIL. DISK SPACE = 12.0/ 3884.9 MB, EXMEM = 488.4 MB

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO. 1
DEAD + LIVE

***TOTAL APPLIED LOAD ( KIP FEET ) SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -47.50
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 My= 0.00 Mz= -475.00
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***TOTAL REACTION LOAD( KIP FEET ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 47.50
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 0.00 Mz= 475.00
MAXIMUM DISPLACEMENTS ( INCH /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
X 1.82363E-01 2
Y = -1.46578E-02 3
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= -4.82525E-03 2

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO.
WIND FROM LEFT

***TOTAL APPLIED LOAD ( KIP FEET ) SUMMARY (LOADING 2)

SUMMATION FORCE-X = 10.00
SUMMATION FORCE-Y = 0.00
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 (LOADING 2)

SUMMATION FORCE-X = -10.00

SUMMATION FORCE-Y = 0.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 0.00 Mz= 150.00
MAXIMUM DISPLACEMENTS ( INCH /RADIANS) (LOADING 2)
MAXIMUMS AT NODE
X 7.27304E-01 2
Y = 2.47268E-03 2
Z = 0.00000E+00 0
RX= 0.00000E+00 0
RY= 0.00000E+00 0
RZ= -5.48842E-03 4

*kkkkkkxkk** END OF DATA FROM INTERNAL STORAGE ***kkxkkkkk
41. UNIT INCHES KIP
42. PRINT MEMBER INFORMATION ALL

MEMBER INFORMATION

MEMBER START END LENGTH BETA
JOINT  JOINT (INCH) (DEG) RELEASES

1 1 2 180.000 0.00

2 2 3 228.000 0.00

3 3 4 180.000 0.00

*kkkkkkkk*** END OF DATA FROM INTERNAL STORAGE ****kkkkkkkx
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43. UNIT FEET

KIP

44. PRINT MEMBER FORCES ALL

MEMBER END FOR

ALL UNITS ARE

MEMBER LOAD J'
1 1

2

CES

-- KIP

T

NENFENR

WNhWNhDWN

24

W W Ww

23.
-23.
-4.
4.
14.
-14.

3.
-3.
2.
-2.
4.
-4.

-24.
4.
-4.
21.
-21.

FEET

AXIAL

18
18
10
10
30
30

99
99
32
32
73
73

.32
32
10
10
32
32

STRUCTURE TYPE

SHEAR-Y

-3.
3.
7.

=7.
2.

-2.

23.
24.
-4.

4.
14.
21.

3.
-3.
2.
-2.
4.
-4.

99
99
68
68
77
77

18
32
10
10
30
32

99
99
32
32
73
73

= PLANE

SHEAR-2Z

ocooocoo

oooooo

ocooocoo

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

*kkkkkkkkkkk** END OF LATEST ANALYSIS RESULT ***kkkkkkkkkkk

45. PRINT SUPPORT REACTION LIST 1 4

SUPPORT REACTIONS

JOINT LOAD FORCE-X

1 1

2

3

4 1

2

3
kkkkkkkkkkkhhk

46. LOAD LIST
47. PARAMETER
48. CODE AISC
49. FYLD 5760

3.99
-7.68
-2.77
-3.99
-2.32
-4.73

FORCE-Y

23.
-4.
14.
24.

4.
21.

18
10
30
32
10
32

-UNIT KIP FEET

STRUCTURE TYPE

FORCE-2

ocooocoo

.00
.00
.00
.00
.00
.00

END OF LATEST ANALYSIS RESULT

13

MEMB 1

50. UNT 10 MEMB 2 3
51. UNB 10 MEMB 2 3
52. TRACK 2 MEMB 2 3
53. SELECT MEMB 2 3

TO 3

TORSION MOM-Y

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 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

= PLANE
MOM-X MOM-Y MOM Z
0.00 0.00 -11.48
0.00 0.00 67.93
0.00 0.00 42.34
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
*kkkkkkkkkkkkk

MOM-Z

-11

36.
-47.
-45.
-32.

-6.
-60.

59.
.00
34.
.00
70.
.00

.48
-48.
67.
47.
42.
-0.

40
93
32
34
81

81
72
27
69
34
31

88

74

97
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STAAD.PRO MEMBER SELECTION - (AISC 9TH EDITION)
B T

|
Y PROPERTIES |
ek ek ek e ok ok ok ek | IN INCH UNIT |
| * | | ===|=== = —mmmm—m———e- |
IMEMBER 2 * | | | 8.85 |
| * | ST W14X30 | | -z 3.39 |
|DESIGN CODE * | | | 3.47 |
| AISC-1989 * ===|=== 5.82 |
| * Sz = 42.05 |
* |<---LENGTH (FT)= 19.00 --->| RY = 1.49 |
I************* RZ = 5.73 |
| |
| 70.5 (KIP-FEET) |
| PARAMETER | Ll Ll STRESSES |
|IN KIP INCH | L1 IN KIP INCH |
+ L3 -- -- -1
| L3 FA = 6.36 |
| + fa = 0.45 |
| | L3 L1 FCZ = 21.68 |
| +L1 FTZ = 24.00 |
| . | L3 L3 FCY = 30.00 |
| cMz = 0.85 + FTY = 30.00 |
| FYLD = 40.00 | L1 fbz = 20.13 |
| NSF = 1.00 +-——t-——t-——t-——d-——do——d——fo——g———g———|  fby = 0.00 |
| DFF = 0.00 13.8 Fey = 6.36 |
| dff = 0.00 ABSOLUTE MZ ENVELOPE Fez = 94.46 |
| (WITH LOAD NO.) FV = 16.00 |
| fv = 0.17 |
| |
| MAX FORCE/ MOMENT SUMMARY (KIP-FEET) |
| |
| |
| AXIAL SHEAR-Y SHEAR-Z MOMENT-Y MOMENT-Z |
| |
| VALUE 4.7 24.3 0.0 0.0 70.5 |
|  LOCATION 0.0 19.0 0.0 0.0 9.5 |
| LOADING 3 1 0 0 1 |
|

I* *|

1* DESIGN SUMMARY (KIP-FEET) *|

I *x | emmemee—e——————— * I

I* *|

1* RESULT/ CRITICAL COND/ RATIO/ LOADING/ *|

| FX MY Mz LOCATION |
PASS AISC- H1-3 0.999 1

3.99 C 0.00 -70.55 9.50
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STAAD.PRO MEMBER SELECTION - (AISC 9TH EDITION)

|

| Y PROPERTIES |
(RALESAAEEEEEE | IN INCH UNIT |
[ * o | ===|===  ——mmmmmmmee |
IMEMBER 3 * | | | AX = 10.00 |
| * | ST W14x34 | | --z2 AY = 3.61 |
|DESIGN CODE * | | | AZ = 4.10 |
| AISC-1989 * ===|=== sY = 6.91 |
| * Sz = 48.64 |
| * |<---LENGTH (FT)= 15.00 --->| RY = 1.53 |
I************* RZ = 5.83 I
| |
| 71.0 (KIP-FEET) |
| PARAMETER |L3 STRESSES |
|IN KIP INCH | 13 IN KIP INCH |
+ 3 L3  mmmmmeeeeee |

| | L3 FA = 10.72 |
| + fa = 2.13 |
| | L3 L3 FCz = 21.95 |
| + FTZ = 24.00 |
| . | L3 FCY = 30.00 |
| 0. + L3 L3 FTY = 30.00 |
| FYLD = 40.00 | L0 fbz = 17.51 |
| NSF = 1.00 + + + + + t t t t t | fby = 0.00 |
| DFF = 0.00 -3.9 Fey = 10.74 |
| dff = 0.00 ABSOLUTE MZ ENVELOPE Fez = 156.71 |
| (WITH LOAD NO.) FV = 16.00 |
| fv = 1.31 |
| |
| MAX FORCE/ MOMENT SUMMARY (KIP-FEET) |
| |
| |
| AXIAL SHEAR-Y SHEAR-2Z MOMENT-Y MOMENT-2Z |
| |
| VALUE 24.3 4.7 0.0 0.0 71.0 |
| LOCATION 0.0 0.0 0.0 0.0 0.0 |
| LOADING 1 3 0 0 3 |
| |
| |
[ *|
| * DESIGN SUMMARY (KIP-FEET) *|
|* ______________ *|
I* *|
| * RESULT/ CRITICAL COND/ RATIO/ LOADING/ *|
| FX MY MZ LOCATION |
| |
| PASS AISC- H1-2 0.886 3 |
| 21.32 C 0.00 70.97 0.00 |
I* *|
|**************************************************************************|
| |
| |

54. PERFORM ANALYSIS

55. PARAMETER

56. CODE AISC

57. TRACK 1 MEMB 1 TO 3
58. CHECK CODE MEMB 1 TO 3
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STAAD.PRO CODE CHECKING - (AISC 9TH EDITION)

ALL UNITS ARE - KIP FEET (UNLESS OTHERWISE NOTED)
MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY Mz LOCATION
1 sT W12X35 PASS AISC- H1-1 0.855
23.02 C 0.00 52.01 15.00
| MEM= 1, UNIT KIP-INCH, L= 180.0 AX= 10.30 Sz= 45.6 SY=

FTZ= 24.00 FCY= 30.00 FTY= 30.00 FC=1

KL/R-Y= 116.7 CB= 1.00 YLD= 40.00 ALLOWABLE STRESSES:
0.94 FT= 24.00 FvV= 16.00

FCz= 18.19

2 ST  W14X30 PASS AISC- H1-3 0.969
5.16 C 0.00 66.64 19.00
| MEM= 2, UNIT KIP-INCH, L= 228.0 AX= 8.85 SzZ= 42.1 SY=

FTZ= 24.00 FCY= 30.00 FTY= 30.00 FC=

KL/R-Y= 153.2 CB= 1.00 YLD= 40.00 ALLOWABLE STRESSES: FCZ= 21.68
6.36 FT= 24.00 Fv= 16.00

3 ST  W14x34 PASS AISC- H1-2 0.959
21.45 C 0.00 77.36 0.
| MEM= 3, UNIT KIP-INCH, L= 180.0 AX= 10.00 SzZ= 48.6 SY=

FTZ= 24.00 FCY= 30.00 FTY= 30.00 FC=1

KL/R-Y= 117.9 CB= 1.00 YLD= 40.00 ALLOWABLE STRESSES:
0.72 FT= 24.00 FvV= 16.00

FCz= 21.95

RUN **kkkkkkhkk

Research Engineers Offices at the following locations

o, please contact

Email
support@reiusa.com
detech@Rodandetech.com
staad@dowco.com
support@reel.co.uk
support@reel.co.uk
info@reig.de

59. FINISH
*kkkkkkk***x END OF THE STAAD.Pro
**x*%x DATE= TIME= *kk
For questions on STAAD.Pr
Telephone

USA: +1 (714)974-2500

CANADA +1 (905)632-4771

CANADA +1 (604)629 6087

UK +44(1454)207-000

FRANCE +33(0)1 64551084

GERMANY +49/931/40468-71

NORWAY +47 67 57 21 30

SINGAPORE +65 6225-6015/16

INDIA +91(033)2357-3575 supp
JAPAN +81(03) 5952-6500
CHINA +86(411)363-1983

North America
Europe
Asia

* Ok R ok ok Ok Kk ok Ok %k ok Ok Ok Ok F o F

staad@edr.no
support@reiasia.net
ort@calcutta.reiusa.com
eng-eyelcrc.co. jp
support@reiasia.net

support@reiusa.com
support@reel.co.uk
support@reiasia.net

* Ok ok ok ok ok Kk ok O Kk Ok Ok F F Ok F
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1.10 Post-Processing

STAAD.Pro offers extensive result verification and visualization
facilities. These facilities are accessed from the Post Processing
Mode. The Post Processing mode is used to verify the analysis and
design results and generate reports.

For this tutorial problem, we shall perform the following tasks:

e Display deflection diagrams
e Annotate Displacements
e Display the force and moment diagrams.

e Change the degree of freedom for which the force/moment
diagram is plotted

e Annotate the force diagram

o Displaying dimensions of members
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1.10.1 Going to the post-processing mode

| 1-103

Steps:

1. At the end of section 1.8, we saw how one could go directly from
the Analysis window to the post-processing screen. However, the
formal method of accessing the Post Processing mode is either by
clicking on the Post-Processing icon from the top toolbar or from
the Mode menu as shown in the figures below.

[
GE

Fost-Processing

Figure 1. 91

tode
lﬁ Modeling

Interactive Designs
Bridge Deck Preprocesszor

lﬁ Fage Cantral

Figure 1. 92
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2. The Results Setup dialog box appears as shown below. Select the
load cases for which to display the results. For this tutorial, let us
select all the load cases. Then click on the OK button.

Resultz Setup

Loads | Hangel Fesult Wiew Elptic-nsl

—Load Cazes

Available: Selectad:
1DEAD + LIVE

2'WIMD FROM LEFT
375 PERCENT OF [DL+LL+wL)

NN

2]

ok Apply Help
L&

Figure 1. 93
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Notice that in the Post-Processing mode, the tabbed Page Control
bar and the menu bar change to offer the post processing functions.

Page Control in Page Control in
Modeling Mode Post-Processing Mode

l +5 Job
I -1- Reactions I 3 Displacement

II_T Reports [ 2 Animation [ I EBeam I  Node

HGH| neRHNE|| &84 " EBEE 7|
I.L. Design [U AnalysisiPrint [ 13 Geheral [i: Gaometry I “ Setup
FAG neRHHF||&88 " €BEE ~ 7|

Figure 1. 94

Menu Bar in Modeling Mode

File Edit “iew Toolr Select Geomety Commands  Analbze Mode ‘window  Help

Menu Bar in Post-Processing Mode

File Edit “iew Toolz Select Resultz Repot Mode ‘Window Help

Figure 1. 95
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1.10.2 Annotating the displacements
Steps:

The screen will now look like the figure shown below.

STAAD.Pio - PORTAL std [_[=1x]
File Edit Wiew Tooks Select Results Repot Mode ‘Window Help

BEdEE s BXoicigBER” SR ReRAD | Dedl-unnbE  HA |[BFaEm|
8888 csdbe ek B aaaaarnapetQofoeo.ne 5|9 J]n]@]ﬁ\
ArAGEaBEERL TS RA G|t re s aB[oD o |

e 2|2 [ o e T
°lE| 2 T[T All A Summary 7
!:ﬁ 2 i Vertical | Horizontal | Resultant Ratational
—| & 3 ¥ z 53 4] Z
= fode| L€ ft I ft ft rad rad rad
&lm 1 [1 DEAD + LIV 0.000 0.000 0.000 0000 0.000 0.000 0.000
B = 2 1AIND FROM 0.000 0.000 0.000 0000 0.000 0.000 0.000
[ 3 75 PERCEN 0.000 0.000 0.000 0000 0.000 0.000 0.000
| 2 2 [1DEAD + LIV 0013 -00m 0.000 0013 0,000 0600 -0.005
2 S b 2 VAIND FROM 0.061 0.000 0.000 0.081 0.000 0.000 -0.003
[gn E o 3 75 PERCEN 0.056 -0.00 0.000 0058 0.000 0.000 -0.008
V=) el 3 [1DEAD+LIV (K] -0.0m 0.000 0m3 0.000 0.000 0.004
2 VAIND FROM 0061 -0.000 0.000 0061 0,000 0600 -o0m
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Figure 1. 96

The diagram currently on display is the node deflection diagram
for load case 1 (DEAD + LIVE). The title at the bottom of the
diagram is indicative of that aspect. If you, say, wandered off into
any other result diagram, and wanted to get back to the deflection
diagram, just select the Node | Displacement tab along the page
control area on the left side.
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Displaceme|

[ l Beam‘.

= Reactions

=

4 Animation

I [T Reports [

Figure 1. 97

Annotation is the process of displaying the displacement values on
the screen. Select the View Value option from the Results menu.

Resultz

&l Animation...

Bending Moment

Detlection

8]

Section Dizplacement

Jtilization R atio...

Beam Shesses
Flate Stress Coptaur....

Solid Stress Contour, .

+ (@Rg

Miode Shape Displacement...
Time Histomy Graph...

Select Load Caze...

Scale...

i

|Update Properties

Slat Heinfarcement...

Figure 1. 98
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The following dialog box comes up. From the Ranges tab, select
All nodes. If you wish to annotate deflection for just a few nodes,
specify the node numbers in the node list.

i Annotation - PORTAL _std - Whole Structure E

Ranges | Beam Hesultsl MNode I Heactionsl

" Hone

= Al

Coview | =]
€ Goup | =l
" Property | =l

" Fanges  Modes: I

Beanns: I

Remowe Al Annotate Cloze

Figure 1. 99

We will annotate the results for all the nodes. So, keep the button
on All
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From the Node tab, check the Resultant option. Resultant stands
for the square root of sum of squares of values of X,Y and Z
displacements. Click the Annotate button and notice that the
values appear on the structure. Click the Close button to close the
dialog box.

+ Annotation - PORTAL. std - Whole Structure E2

Hangesl Beam Results Mode |Heactinns|

— Modal Dizplacement
I Global
I Global'y
" GlobalZ

¥ Resultant

Remove Al Annotate Nl Cloze
L&

Figure 1. 100
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The following figure shows the annotated deflection diagram for
load case 1.

El PORTAL std - Whole Structure | =]

013 1t

[].013 ft

2
T%x Load 1 : Displacement
Displacement - ft

Figure 1. 101
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1.10.3 Displaying force/moment diagrams

Steps:

The simplest method to access the facilities for displaying
force/moment diagrams is from the Beam | Forces page along the
page control area on the left side of the screen. The bending
moment MZ will be plotted by default, evidence of which can be
found in the form of the Mz icon show in the diagram below which

becomes active.

o
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| 2
(SO
A -
| £
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=
E% | [1: DEAD + LIVE j|
Clg] PR AP ED g
—| £ S
15 Bending Z Moment
— Envelope f

Figure 1. 102
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ElIPORTAL. std - Whole Structure | _ O] x|
by
Tix Load 1: Bending £

Figure 1. 103



Tutorial 1

The option for selecting the forces/moment diagram is available
from another facility also - the Results | Bending Moment menu

option.

Results

Animation. ..

<

Bending Moment

Deflection
Section Dizplacement

tilization Ratia...

Beam Stresses
Flate Stress Contour...

Solid Stress Contour...

@G| &

lade Shape Dizplacement..

Time Hiztory Graph...

Select Load Caze...
Scale..
Wiew Walue. .

lUpdate Propertiez

5laby Beimforcement...

Figure 1. 104
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1.10.4 Annotating the force/moment diagram

Steps:

Annotation is the process of displaying the force/moment values on
the screen. Select the View Value option from the Results menu.

Results

B Animatian...

[w  Bending Momert
Deflection

7 Section Displacement
Utilization R atio...

(P Beam Stresses
ﬁ Flate Stress Contour...
g Solid|Stress Comtour..

C}) tdode Shape Dizplacement...
Tirme History Graph...

Select Load Case...
Scale...

Update Properties

Slab Beinfarcemert. ..

Figure 1. 105

In the dialog box that comes up, click on the Ranges tab and select
All members. If you wish to annotate the force/moment for just a
few members, specify the beam numbers in the beam list.
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We will annotate the results for all members. So, keep the button

on All.

From the Beam Results tab, check the Ends and Mid Point

options under the Bending section. Click the Annotate button and
notice that the values appear on the structure. Click the Close
button to close the dialog box.

1 Annotation - PORTAL std - Whole Structure | x|

Ranges Beam Results | Mode I Heactionsl

— Bending
v Ends

[~ Maximum W Mid point

~ Shear

[ Ends

[ Maximum T Mid point

1al

[ Ends

r— Displacement

[T Maw Fesulant

[ Ends

r— Combined Bending and Axial Stress

[ Maximum T Mid point

Remave Al | Annotate FL Cloze
| 2%

Figure 1. 107
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The following figure shows the annotated MZ diagram for load

case 2.
Edl PORTAL. std - Whole Structure _(Of x|
H12 ip-in
=837 370 Kip-in
218.685 kip-in
132.029 kip-in
A, kip-in
813.3%1 kip-in
T%X Bending Z
Moment - kip-in

Figure 1. 108
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1.10.5 Changing the degree of freedom for
which forces diagram is plotted

Force and moment diagrams can be plotted for 6 degrees of
freedom — Axial, Shear-Y, Shear-Z, Torsion, Moment-Y, Moment-
Z. One may select or de-select one of more of these degrees of
freedom from View | Structure Diagrams | Loads and Results.
Let us select Shear yy and select load case 3 (75 PERCENT OF
[DL+LL+WL] as shown below.

x

Farze Limits | Animation I Dezign Results
Stucture Loads and Results I Scales I Labels
( Load Case: |3: THPERCENT OF [DL + LL + L] j]
¢ Loads——" -~ Deflection Beamn Forces Diagram—
™ Loads: Diect [ || & Mone ;
 Defioction J & Hatch € Fil
gz J  Dutling
¥ Show Load Smow " Section Displacement
r Mode Shape
Maode Shape: INone vI [~ Mode Shape .
 Beam Forces
[ Asial C . T . From To ~|

. = = 244545 24.4645
Diagrain 2 Colur &/T A d54E I 4242

% |ntersity ———————— M 4242 153636
- 16,3636 15303
- |-24.4848

Sl I 4803 455454
Maxinum: |22.4598 122424 81181
7 81181 E42121
Mo of values: |—15 E & E42121 _3.0606

g _3.0606 i}

_ E 30608
IV Shearyy Bl T Bendnaw || 7930608 612131
[~ Shearze [l Bendingze | |12 612121 18181
TEaistei 422424
™ Tosen W B izza3sa0 .
[ Stess . T. 'I I =

Ok I Cancel | Apply | Help |

Figure 1. 109
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The resulting figure is shown below.

Edl PORTAL.std - Whole Structure M=] E3

SRR N NN

T%X Shear ¥

Figure 1. 110

All degrees of freedom currently plotted will be indicated with a
tick mark in the Diagrams dialog box.

The icons of the Results toolbar may also be used to turn on/off
specific degrees of freedom.

Sheary' Force

Figure 1. 111
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For the sake of easy identification, each degree of freedom (d.o.f)
has been assigned a different color (see Diagrams dialog box
shown above). One may change the color for that d.o.f. by clicking
on the color button alongside the d.o.f, and make a new choice
from the color palette.

[ Bending yv J

¥ Bending zz !§
Gt

Figure 1. 112

The appearance of the diagram may also be set to one of the 3 —
Hatch, Fill or Outline by turning on the relevant option in the
dialog box shown earlier.

Beam Forces Diagram——

f* Hatch © Fill
i Dutline

Figure 1. 113
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1.10.6 Displaying the dimensions of the

members

To display the dimension of the members, click on the Dimension
icon. Alternatively, one may select the Dimension Beams option
from the Tools menu. In the dialog box that opens, the option
Dimension to View is active. Click on the Display button followed
by the Close button, and the dimensions of the members will

appear alongside the members.

e el KA
- |

Dimension

Figure 1. 114

Digplay/Remove Dimension

' Display " Fiemove

— Options
& Dimension to Yiew
! Dimension to Selected Beams

 Dimenszion to List

Cloze

Help |

Figure 1. 115
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The diagram will look like the one shown below.
[ PORTAL.std - Whole Stiucture M=
1
L
-
1
|
(7 1
il L
N A5 ft
1
|l |
l 1
I 1
(Ms ft ]
i Z
E
E}( Shear ¥

Figure 1. 116

We can opt to save the screenshot by clicking on the Take Picture
icon (shown below). This picture may be included in custom
reports. See Chapter 2 for a tutorial on taking pictures as well as
generating custom reports.

GRhaszED | |04
), @ @ Q (TaePouel £t Q &

Figure 1. 117
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For obtaining a quick print of the plot on the screen, select the
Print Current View icon as shown below.

Ghmemdh |0
4 Eﬁ 'E'l 'El ':El @ Tgrint Eurren‘t Uiew|£‘~‘

Figure 1. 118

For detailed information on the Post Processing features, please
refer to the Post Processing section in the STAAD.Pro Graphical
Environment manual.
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Tutorial Problem 2: RC Framed Structure

Section 2

This tutorial provides step-by-step instructions for creating the
model of a reinforced concrete framed structure using STAAD.Pro.
The following topics are covered :

e Starting the Program

e C(Creating Joints and Members

e Switching On Node and Beam Labels

e Specifying Member Properties and Material Constants

e Specifying Member Orientation using Beta Angle

e Specifying Supports

e Specifying Loads

e Specifying the Analysis Type

e Specifying the parameters and instructions for Concrete Design
e Performing Analysis and Design

e Viewing results using the Output File

e Viewing results on screen — both graphically and numerically
e Producing customized reports
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2.1 Methods of creating the model

As explained in Section 1.1 of tutorial problem 1, there are two
methods of creating the structure data:

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

Both methods are explained in this tutorial also. The graphical
method is explained first, from Section 2.2 onwards. Section 2.8
describes the process of creating the model using the command file
method and the STAAD.Pro text editor.
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2.2 Description of the tutorial problem

The structure for this project is a 2 bay, 2 story reinforced concrete
frame. The figure below shows the structure. Our goal is to create
the model, assign all required input, and perform the analysis and
concrete design.

Figure 2. 1
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BASIC DATA FOR THE STRUCTURE

ATTRIBUTE

DATA

Member properties

Beams 2 & 5 : Rectangular, 275 mm width X
350 mm depth

Columns 1 & 4 : Rectangular, 275 mm width X
300 mm depth

Column 3 : Circular, 350 mm diameter

Member Orientation

All members except column 4 : Default

Column 4 : Rotated by 90 degrees with respect
to default condition

Material Constants

Modulus of Elasticity : 22 KN/sq.mm
Density : 25 kn/cu.m

Poisson's Ratio : 0.17

Supports

Base of all columns : Fixed

Loads

Load case | : Dead Load
Selfweight of the structure.
Beams 2 & 5 : 400 kg/m in global Y downward

Load case 2 : Live Load
Beams 2 & 5 : 600 kg/m in global Y downward

Load case 3 : Wind Load
Beam 1 : 300 kg/m along positive global X
Beam 4 : 500 kg/m along positive global X

Load Case 4 : DEAD + LIVE
L1 X 1.2+L2X 1.5 (Use REPEAT LOAD, not
Load Combination)

Load Case 5 : DEAD + WIND
L1X1.1+L2X 1.3 (Use REPEAT LOAD, not
Load Combination)
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ATTRIBUTE

DATA

Analysis Type

PDELTA

Concrete Design

Consider load cases 4 and 5 only.

Parameters: Ultimate Strength of Steel : 415 N/sq.mm
Concrete Strength : 25 N/sq.mm

Clear cover for top : 25 mm
Clear cover for bottom : 30 mm
Clear cover for side : 25 mm

Design beams 2 and 5
Design columns 1, 3 and 4
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2.3 Starting the program

Select the STAAD.Pro icon from the STA4D.Pro 2005 program
group.

Mews OFfice Document

Open Office Dacument

e

Windows Catalag

‘“Windows Update

WinZip

Set Program Access and Defaults

» Section Wizard »
IT) STRAD.ete v
Documents |
STAAD foundation 3
Setkings ] STAAD.Pro 2005 Learning Resources b
& Wesher

]
Search E@ Cpen3TAAD Reference Documentation

W REI Application Assistant
E] Revison Hiskary

@ STAAD,Pro Online Documentation

Shut Down, .

Help and Support

i
@
[ Frograms
B
/_)
t)/ ]
=7
©]

-
c
5
w
w
2
[=]
3
a.
[+
=
w
=
[=]
o
£

Id:-‘startJE PR A NE I JEN

Figure 2. 2
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The STAAD.Pro Graphical Environment will be invoked and the
following screen comes up.

SEIE
Fils Help
|[eesdnsrxoinipE R |[SRhaansh||0ati~ar vk XA |[Faas o= a8 |

|[edeonessstsoes||Elaaaaamansas] =B
|[rerewepaGszTOR|[dA Gt @S|t teaHFTDT T =

e

New Fie | Recent Files |

File Name.

Stucturel

Location

et

[ SPACE stiucture, which s a thres-dmensional framed structurs with loads applied in
iy plare, i the most general

Length Uni ree Uit
" Inch " Decimeter £ Pound ' Newton

1 Foot  Meter @ KioPound € DecalNewton
© Milmeter " Kiometer © Kiogam " KiloNewion

DRRHHE|[+ &89 "Euu K~

I Certimeter € MeticTon € Megalewton

[ Display this dislog bax af the Startup.
< Back Mert > Cancel

e |

Figure 2.3

This New dialog box will come up every time we start the program.
To turn this feature off, simply uncheck the Display this dialog box
at Startup box at the lower left hand corner. This feature can be
turned on again at a later time when File | New is invoked from the
main menu.

2-7
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Note about the unit system :

There are two base unit systems in the program which control the
units (length, force, temperature, etc.) in which, values,
specifically results and other information presented in the tables
and reports, are displayed in. The base unit system also dictates
what type of default values the program will use when attributes
such as Modulus of Elasticity, Density, etc., are assigned based on
material types — Steel, Concrete, Aluminum — selected from the
program’s library (Please refer to Section 5 of the STAAD.Pro
Technical Reference Manual for details). These two unit systems
are English (Foot, Pound, etc.) and Metric (KN, Meter, etc.).

If you recall, one of the choices made at the time of installing
STAAD.Pro is this base unit system setting. That choice will serve
as the default until we specifically change it.

The place from where we can change this setting is under the File |
Configure menu. To get to that option, first close down the dialog
box shown in the earlier figure by clicking on Cancel. Then, click
on the File | Configure menu option (see figure below) and choose
the appropriate unit system you want. For this tutorial, let us
choose the Metric units (KN, Meter, etc.).

File
By New Chileld
= Open.. Chi+0

Open Backup Manager

Impart...

Archive. ..
Undrchive...

RecentSTAAD Flles /% v

E =it

Figure 2. 4
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Configure Program

Figure 2. 5

Click on the Accept button to close the above dialog box.
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Following this, select File | New once again.
| File

EM|
= Open.. Chil+0

Open Backup Manager

Imnpaort....

Archive...
ndrchive...

Configure. ..

Recent STAAD Files k

E xit

Figure 2. 6

The dialog box shown in Figure 2.3 will re-appear.
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2.4 Creating a new structure

1.

In the New dialog box, we provide some crucial initial data
necessary for building the model.

The structure type is to be defined by choosing from among Space,
Plane, Floor and Truss. A Space type is one where the structure,
the loading or both, cause the structure to deform in all 3 global
axes (X, Y and Z). In a Plane type, the geometry, loading and
deformation are restricted to the global X-Y plane only. A Floor
type is a structure whose geometry is confined to the X-Z plane. A
Truss type of structure carries loading by pure axial action. Truss
members are deemed incapable of carrying shear, bending and
torsion. For our model, let us choose Space.

We choose Meter as the length unit and Kilo Newton as the force
unit in which we will start to build the model. The units can be
changed later if necessary, at any stage of the model creation.

We also need to provide a name in the File Name edit box. This is
the name under which the structure data will be saved on the
computer hard disk. The name “Structure?” (? will be a number) is
recommended by the program by default, but we can change it to
any name we want. Let us choose the name rcframe.

A default path name - the location on the computer drive where the
file will be saved — is provided by the program under Location. If
you wish to save the file in a different location, type in the name,

or click the III button and specify the desired path.

After specifying the above input, click on the Next button.

2-11
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bvew x|
File Mame :
Flane
O Ircframe
[ Flaar
O Truss Location :

Il:: hhesth _I

& SPACE structure, which iz a three-dimengional framed structure with loads applied in
any plane, is the most general.

Length Units———————————————— Force Urits
" Inch " Decimeter " Pound " Newton
£ Foot & Meter " KiloPound ' DecaMewton
£ Milimeter £ Kilometer " FKilogram & KiloMewtan
= Centimeter " Metic Ton Megahlewton

[¥ Display this dialog box at the Startup

< Back I Mext » I Cancel Help

Figure 2.7

2. In the next dialog box, we choose the tools to be used to initially
construct the model. A4dd Beams, Add Plates or Add Solids are,
respectively, the starting points for constructing beams, plates or
solids. Open Structure Wizard provides access to a library of
structural templates which the program comes equipped with.
Those template models can be extracted and modified
parametrically to arrive at our model geometry or some of its parts.
If the model is to be created initially using the STAAD command
language, the Open STAAD Editor box can take us to the STAAD
editor. Please remember that all these options are also available
from the menus and dialog boxes of the GUI, even after we dismiss
this dialog box.

Note: If you wish to use the Editor to create the model, choose
Open STAAD Editor, click Finish, and proceed to Section 2.8.



Tutorial 2 | 2-13
For our model, let us check the Add Beam option. Click on the
Finish button. The dialog box will be dismissed and the
STAAD.Pro graphical environment will be displayed.

Where do you want to go ? il

[ 4dd Plate
[ 4dd Selid
[ Open Stucture Wwizard
[ Open STAAD Editar
[ Edit Jab Infarmation

<11 iU

Begin building vour model by creating new joints and beams uzing the construction grid,
drawing tools and spreadsheets.

v Dizplay thiz dialog box at the Startup

< Back I Firizh .E I Cancel Help

Figure 2. 8
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2.5 Elements of the STAAD.Pro screen

The STAAD.Pro main window is the primary screen from where
the model generation process takes place. It is important to
familiarize ourselves with the components of that window before
we embark on creating the RC Frame. Section 1.5 in tutorial
problem 1 of this manual explains the components of that window
in detail.
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2.6 Building the STAAD.Pro model

We are now ready to start building the model geometry. The steps
and, wherever possible, the corresponding STAAD.Pro commands
(the instructions which get written in the STAAD input file) are
described in the following sections.
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2.6.1 Generating the model geometry

The structure geometry consists of joint numbers, their
coordinates, member numbers, the member connectivity
information, plate element numbers, etc. From the standpoint of the
STAAD command file, the commands to be generated for the
structure shown in section 2.2 are :

JOINT COORDINATES

10.00.00.0;20.03.50.0
36.03.50.0;46.00.00.0
56.00.06.0;66.03.56.0

MEMBER INCIDENCE
112;223;334;456;536

Steps:

1.  We selected the Add Beam option earlier to enable us to add beams
and columns to create the structure. This initiates a grid in the main
drawing area as shown below. The directions of the global axes (X,
Y, Z) are represented in the icon in the lower left hand corner of
the drawing area.

STARD.Pro - rcframe.std _8(x|

Flo Edk Vew Toos Select Geometry Commands Anabze Mode Window Heb
[esaBe: s> ccwpai2|[GReenad||[0ad-u mexz A ||[Faes|n- o8|t
|lpopoaaacstsoo k| [Haaaaanansqsl =IE3|

A s G BBEB S [|af < 4 & @ [

&
-

7 S | = I |

|angs| ca¥niE] + s8d " ega 8=

I Srento existing nodes too

PR ‘Snap Node/Beam

L 1

For Help, pressF1 [Modelngtode | Inputlnits: Kem

Figure 2.9

| =l Composte ek | # parametic oot |

.3
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A Snap Node/Beam dialog box also appears in the data area on the
right side of the screen. In our structure, the segment consisting of
members 1 to 3, and nodes 1 to 4, happens to lie in the X-Y plane.
So, in this dialog box, let us keep X-Y as the Plane of the grid. The
size of the model that can be drawn at any time is controlled by the
number of Construction Lines to the left and right of the origin of
axes, and the Spacing between adjacent construction lines. By
setting 12 as the number of lines to the right of the origin along X,
7 above the origin along Y, and a spacing of 0.5 meter between
lines along both X and Y (see figure below) we can draw a frame
6m X 3.5m, adequate for our segment. Please note that these
settings are only a starting grid setting, to enable us to start
drawing the structure, and they do not restrict our overall model to
those limits.

i Snap Node/Beam

Linear |F|adia|| Inegulall

—Plane Angle of Plane®
™y (e
Wz (OIS ID
2 ZZ2

— Grid Origity [m)

® Y Z

@ jo [ ]

r Congtruction Lines

Spacing
Left Right m Skew®
wfo Bz Ehs o
vio Bl Ehs o

~Label

™ Local Coordinate

[” Rel Coords T Awis Ids Font... |

Endlz]  Freq.
%[sat | B _v | z |
v[see I % VL2 |

[” Snap to existing nodes too

Shap Nc-dea"Beaml Cloze I
Figure 2. 10
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3.  To start creating the nodes, let us first activate the Snap
Node/Beam button by clicking on it. Then, with the help of the
mouse, click at the origin (0, 0) to create the first node.

3 : 5 : :
251 : : :
2 5 5
: ; i LR
157 ' | i T X
5 : : E . J__i.—"m"s'
£l : T
. . . La-73
P TRl Lo 24
[ T ' syl
O L
! _’1]:.5.-— 1
0y 0
{0, 0) - origin
Figure 2. 11
4.  In a similar fashion, click on the following points to create nodes

and automatically join successive nodes by beam members.

(0, 3.5), (6, 3.5) and (6, 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.

i nodes/beams o line intersections sing cursor, Hold CTRL key down to reset

%6000 V(100 Z 0000 npek ks N
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When steps 1 to 4 are completed, the frame will be displayed in
the drawing area as shown below.

Ed rcframe. std - Whole Structure =] B3

Figure 2. 12
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5. At this point, let us remove the grid display from the structure. To
do that, click on the Close button in the Snap Node/Beam dialog
box.

Linear |F|adial| Irregularl
~ Plane———— ~ Angle of Plans”
& w5y LT
®Z vy o
vz Czz
r— Grid Origin [m)
# Y z

B [0 o 0

— Construction Lines

Spacing
Left Right m Skew”

« @ @ b
| = [ el

—Labels

[” Local Coordinate

[ Fel Coords [ Awis |ds Font... |

Endlz]  Freq
) T | = N -
A | e N e

[ Shap ta existing nodes too

Figure 2. 13
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The grid will now be removed and the structure in the main
window should resemble the figure shown below.

Ed rcframe._std - Whole Structure =] B3

L

Figure 2. 14

It is very important that we save our work often, to avoid loss of
data and protect our investment of time and effort against power
interruptions, system problems, or other unforeseen events. To save
the file, pull down the File menu and select the Save command.
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Switching on node and beam labels

Node and beam labels are a way of identifying the entities we have
drawn on the screen. In order to display the node and beam
numbers, right click anywhere in the drawing area. In the pop-up
menu that appears, choose Labels. Alternatively, one may access
this option by selecting the View menu followed by the Structure
Diagrams option from the top menu bar, and the Labels tab of the
dialog box that comes up.

Wiew

Zoanm 4

&% Pan

Wiew Selected Objects Only
IT Alwayz Fit in Current Window

[] Iables.. # Cut el
E] Whole Structure Copy [Chl+
Faste (Lt
Orientatian. .. F4 2
Select Cursor >
@ Structure Diagrams. .. Selection Maode L4
Hpen Wiew.. @ Take Ficture
Hews Wiew...
Lz 4 fdd Beam
Wiew Management 4
[7] Tables..
Taolars... Dpeniew..
Optiong. ..
Set Structure Colors. .. Drientation... F4
Structural Tool Tip Optiong .. &= Stucture Diagrams...
£ 3D Rendering @ Model View Details
Refresh F5 4 3D Rendering

Figure 2. 15
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8.  In the Diagrams dialog box that appears, turn the Node Numbers
and Beam Numbers on and then click on OK.

x

Force Limits I Apnimation I Desgign Resultz |
Stucture I Loads and Results I Scales Labels
Modes—————————— Propetties —— 1 Physical Members
{ | ¥ Mode Mumbers 4] " References [J] ™ Member Mumber [*M)
I Mode Paints [K] " Sections (4] I™" Design Group (G
¥ Supports (5] & Nane [ Design Envelape [“E]
I Dimension (D] [ Design Brief [*E]
r Loading Digplay Options
rBeams———————— I Losd Valuss [¥]
oad Values
[
(- _Beam Numbers (6] ¥ Display Floor Loading [F]

B Orientation [0
™ Beam Orientation (0] ¥ Display Floor Load Distribution [v]

I Beam Spec (4] v Display Wind Load Contributary Area [H)
¥ Releases A] [V Display Wind Load (]
" BeamEnds [E) “General
| Start Color ¥ Show Axes window ["4] [ Master Slave [L]
| End Calor [ Show &xes &t Oig (1)
I Material (M)
~ Plates ¥ Show Diagram Infa [G)

[ Plate Numbers [P]
™ Plate Orientation [T]

[ Surface Mumbers [*F] [ Surface Orisntation [*T]

SD'idS—‘ & Always Use STASD Pro Defaul i
) wz Uze .Fro Default Label Settings.
’7|- e € Always Use Current Label Settings.

[™ | Uze partial labeling mode [Uze [abeling cursars to O /OFF individual [abels]

"Surfaces

prezs Shift + the letter shown in brackets.

I For quick access to the labelz uzing keyboard hotkeys,

QK Cancel Apply Help
Lt

Figure 2. 16
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The following figure illustrates the node and beam numbers
displayed on the structure. The structure in the main window
should resemble the figure shown below.

Ed rcframe._std - Whole Structure =] 3

=
-5

=

Figure 2. 17

If you are feeling adventurous, here is a small exercise for you.
Change the font of the node/beam labels by going to the View menu
and selecting the Options command, and then selecting the
appropriate tab (Node Labels / Beam labels) from the Options
dialog box.
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Examining the structure shown in section 2.2 of this tutorial, 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 (6, 0, 0, that is,
node 4) by 90 degrees. Fortunately, such a facility does exist which

can be executed in a single step. It is called Circular Repeat and is
available under the Geometry menu.

First, select members 1 and 2 using the Beams Cursor . (Please
refer to the ‘Frequently Performed Tasks’ section at the end of this
manual to learn more about selecting members.)

Then, either click on the Circular Repeat icon from the appropriate
toolbar, or, go to the Geometry | Circular Repeat menu option as
shown below.

[ Geometry
Nodes
Snap/Grid Mode 4
b Insert Mode. ..

Add Beam L4
Add Plate 4
s Add Solid
o4 Add Surface

Create Colinear Beams
Connect Beams Along 4
ﬁ Create Infill Plates

Create Parametic Models...

o Translational Repeat. ..

143
@ Generate Surface meshing

Generate Plate Mesh

Generate Slabj'Wall Connection

Move. .. L4
=3 Rotate...

-ﬁ- Mirror...

N Stretch Selected Member(s)
Intersect Selected Members L4

— Merge Selected Members

[Merge Selected Modes
D:&" @ﬁ\ _ﬂ_ G Rel.ﬁumber 4
Split Beam

L Ereak Beams at Selected Nodes
Circular Repeat

Run Structure Wizard

Figure 2. 18
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1.

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 1 and the
vertical line as passing through Node 4. Instead of specifying as
passing through Node 4, one may also specify the X and Z co-
ordinates as 6 and 0 respectively. Leave the Link Steps box
unchecked and click on the OK button.

3D Circular

Ak o Rodation

Rekrence Poly

Ghobal poes

r— Thraugh

E MNode: |4
Faint; # Coordinate
IE
Z Coordinate
II:I

[~ Use thiz as Reference
Point for Beta angle

&z of Fotation

Cx ey 2z

generation

Tatal Angle: IEID E degrees
Mo of Steps: |1 E

| x|
Lo |
Cancel |
Help |

[ Geometry Only

[ Link Steps
[T OpenBase

Figure 2. 19
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After completing the circular repeat procedure, the model will

look as shown below.
Before

Figure 2. 20

After

Figure 2. 21

If any of the members are presently selected, let us unselect them
by clicking anywhere else in the drawing area. Then, let us once
again save the work by pulling down the File menu and selecting
the Save command.
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2.6.2 Changing the input units of length

As a matter of convenience, for specifying member properties for
our structure, it is simpler if our length units are millimeter instead
of meter. This will require changing the current length units of
input. The commands to be generated are:

UNIT MMS KN
Steps:

1. Click on the Input Units icon from the appropriate toolbar.
P
[ foal e pl i b 2 i A

!
Input Units

Figure 2. 22

Alternatively, one may select the Tools | Set Current Input Unit
menu option as shown in the next figure.
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Figure 2. 23
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In either case, the following dialog box comes up. Set the Length
Units to Millimeter and click on the OK button.

Set Current Input Units

—Length Units————————————— — Farce Units
" Inch " Decimeter " Pound
" Foot = Meter " KiloPound
* Milimeter € Kilometer " Metric: Ton
" Centimeter " Kilogram

= Newton

" Decalewton
% KiloMewtan
" MegaMewtan

Ok & I Cancel

Figure 2. 24
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2.6.3 Specifying member properties

Our next task is to assign cross section properties for the beams
and columns (see section 2.2). For those of us curious to know the
equivalent commands in the STAAD command file, they are :

MEMB PROP

14 PRIS YD 300 ZD 275
2 5PRIS YD 350 ZD 275
3 PRIS YD 350

Steps:

1. Click on the Property Page icon located on the Structure Tools
toolbar.

IEREE

Property Page

Figure 2. 25
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Alternatively, one may go to the General | Property page from the
left side of the screen as shown below.

Bl rcframe_std - Whole Structure
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Figure 2. 26
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2. In either case, the Properties dialog box comes up. 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.

I Properties - Whole Structure x|

Section | Beta .-’-‘mglel

Fef Section I aterial

¥ Highlight Assighed Geometry
Edit...

Walues. . | Section Database Define...

b aterials.. | Thickness... | | dzer Table...

Azzighment Method
) Assign To Selected Beams & Use Cursor To Assign
" Assign To Edit List = fesign To View

Azgign Cloze Help

Figure 2. 27

3.  In the dialog box that comes up, select the Rectangle tab. Notice
that the field called Material is presently on the checked mode. If
we keep it that way, the material properties of concrete (E,
Poisson, Density, Alpha, 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 uncheck
the Material box. Then, enter the following values:

YD =300mm ZD =275mm
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Finally, click on the Add button as shown below.

Property -
Rectangle
g
"RES
B Trapezoidal
B Geneal
h Tapered| 20
B Tapered Tube T
B Assion Profile D lm— .
D
ZD: |275 o
[~ Material ( Uncheck this I
[concreTE -]
L Assign Close Help
Figure 2. 28

To create the second member property (PRIS YD 350 ZD 275),
provide 350 for YD and 275 for ZD (instead of 300 and 275) and
click on the Add button.

To create the third member property, in the Property dialog box,
select the Circle option. Specify the diameter (YD) as 350 mm.
Once again, uncheck the Material box and click on the Add
button.

Property [ x|
% Cicle Circle
= Rectangle
- Tee
= Tigpezoidal
= General
= Tapered|
= Tapered Tube
= Assign Profile
vb o |35 mm
I Material
COMCRETE =
Add fssign Close Help

LI
Material box in unchecked mode

Figure 2. 29

Now that we have finished creating the member properties, let us
Close this dialog box.
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The next step is to assign these member properties in the following

manner:

Rect 0.30x0.28 — members 1 and 4
Rect 0.35x0.28 — members 2 and 5

Cir 0.35 — member 3

To assign the member properties, follow these steps:

Select the first property reference in the Properties dialog

box (Rect 0.30x28).

Make sure that the “Use Cursor to Assign” button is
selected under the Assignment Method box.

Click on the Assign button. The cursor changes to

Using the cursor, click on members 1 and 4.

Finally, click on the Assign button again, or type the ‘Esc

T

>

button on your keyboard to stop the assignment process.

3 vcrame. s

=101 %]

1 Properties - Whole Structure
Section | Beta Angle |

Ref Section Material

Rect 0.35:0.28
Cir0.35

2
3

[V Highiight Assigned Geametry

Edit Delete

Values., | SectionDatobase |  Defie.. |

Mteriok.. | Thickness.. | UserTableu. |

ior

' Assign To Gelected Beams @ Uss Cursar To

1. Select the first

é property

reference.

2. Make sure this
assignment method

€ pssign Ta Edit List © Bssign ToYiew

gsign | Do | Hen |
}

4

9. Go back and click on the
Assign button again to stop the
assiunment nrocess.

lﬂ. Click on the Assign hunnn.l

is selected.

Figure 2. 30

In a similar fashion, assign the remaining properties.
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After all the member properties have been assigned, the model will
look as shown below.

Kl rcframe.std - Whole Structure ] 3]

2:R2

[

B:R1

-

Figure 2. 31

We ought to save the model once again by pulling down the File
menu and selecting the Save command.
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2.6.4 Specifying geometric constants

In the absence of any explicit instructions, STAAD will orient the
beams and columns of the structure in a pre-defined way.
Orientation refers to the directions along which the width and
depth of the cross section are aligned with respect to the global
axis system. The rules which dictate this default orientation are
explained in Section 1 of the STAAD.Pro Technical Reference
Manual.

We wish to orient member 4 so that its longer edges (sides parallel
to local Y axis) are parallel to the global Z axis. This requires
applying a beta angle of 90 degrees. The command which needs to
be generated is :

BETA 90 MEMB 4
Steps:
1. Select the Beta Angle tab in the Properties dialog box.

2. In the dialog box, specify the angle as 90 degrees. Select member
| |

4 using the Beams Cursor
Notice that as we select the member, the Assignment Method
automatically sets to Assign to Selected Beams. Click on the

Assign button.

Click anywhere in the drawing area to un-highlight the member.
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Figure 2. 32
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(An alternative method to assign beta angles is the following. First
select the member for which you wish to assign the beta angle.
Then, go to the Commands | Geometric Constants | Beta Angle
menu option. Specify the Angle in Degrees to be 90, ensure that the
assignment method is “7To Selection” and click on OK. )

Commands
Flate Thickness
Surface Thickness
Member Propery

Analyze Mode ‘Window Help

Rem&D [|0s;
aaanapstQ

Material Constants

Support Specifications

Member Specfications
Plate Element Specifications
MastersSlave 5pecification

) e =2 e M O (WA (W

Member Reference Paint..
Flate Reference Faint. .

Clear Above Commands. ..

Beta Angle

&gl

" Angle
" Rangle

& Angls in Degress |30

ian

" ToView & ToSelection

I

Cancel Help

Figure 2. 33

One may view the orientation of the member local axes by going to
the View | Structure diagrams | Labels menu option and switching
on Beam Orientation.

2-37
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2.6.5 Specifying material constants

At the time of assigning member properties, we deliberately chose
not to assign the material constants simultaneously, since we
different from the built-in
defaults. The desired values are listed at the beginning of this
tutorial. The corresponding commands we wish to generate in the

wanted to specify values which are

STAAD input file are:

CONSTANTS

E 22 ALL

UNIT METER
DENSITY 25.0 ALL
POISSON 0.17 ALL

Steps:
1. From the Commands menu, select

below.

Commands &nalyze  Mode ‘WwWindow
Plate Thickness

Surface Thickness
Member Property 3

Material Constants. To define
the Modulus of Elasticity, select the Elasticity option as shown

Help

ELY=T =

aeqaoamstQ

I aterial Con

Geometric: Constants 3

Support Specifications

Member Speclications 3
Flate Element Specifications 3
M aster/Slave Specification 3
Pre finalysiz Print 3

P=2 Define Damping for Dynamicz

aterial Table...

Density...

Paoizzon's Ratio...
Alpha...

Damping Ratio...

G [Shear Moduluz] ...

Clear &bove Commands...

Loading 3
Analyziz 3
Post-Ainalysiz Print 3
[esign 3
tiscellaneous 3

Figure 2. 34
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In the Material Constant dialog box that appears, enter 22 in the
Enter Value box. Since the value has to be assigned to all the
members of the structure, the current setting of the assignment
method, namely, To View, allows us to achieve this easily. Then,
click on OK.

M aterial Constant - Elasticity [ x|

I aterial Constant

= Aluminum
" Concrete
" Stesl

{* Enter Value [24 kM /mimz2

Aszign
’7 & ToView © ToSelection

Ok & I Cancel | Help

Figure 2. 35

For specifying the DENSITY constant, it will be convenient if we

change our length units to meters. To change the length units, as
-
before, click on the Input Units icon — from the Structure

toolbar, or select the Tools | Set Current Input Unit menu option
from the top menu bar. In the Set Current Input Units dialog box
that comes up, specify the length units as Meter.

Set Current Input Units
Length Units———— Force Unit
 Inch = Decimeter  Pound & Mewton
" Foot ' Meter " KiloPound ' Decabewton
 Milimeter € Kilometer  Metiic Ton O Kilokewtan
" Centimeter " Kilogram " MegaMewton
()3 I Cancel |

Figure 2. 36
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4.  Following the steps 1 and 2 above, we choose Commands |
Material Constants | Density, specify the value as 25KN/m?®, and
assign To View.

5.  To define the POISSON’S RATIO, using the similar procedure as
described above, provide the value 0.17 to all members in the
View.
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2.6.6 Specifying Supports

The base nodes of all the columns are restrained against translation
and rotation about all the 3 global axes (see section 2.2). In other
words, fixed supports are to be specified at those nodes. The
commands to be generated are :

SUPPORTS
14 5 FIXED

Steps:

1.  To create supports, click on the Support Page icon located in the
Structure Tools toolbar as shown below.

M@;ﬁ =

Support Page

Figure 2. 37
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Alternatively, one may go to the General | Support Page from the

left side of the screen.
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Figure 2. 38
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In either case, the Supports dialog box comes up. Since we already
know that nodes 1, 4 and 5 are to be associated with the Fixed

support, using the Nodes Cursor M, select these nodes.

Then, click on the Create button in the Supports dialog box as
shown below.

i Supports - Whole Structure E

Ref Drescription

51 Mo zupport

Edit Create RJ Delete

Aszighment Method
% Assign To Selected Nodes
' Aszsign To View
' Use Cursor To Assign
€ Agsign To Edit List

Azzigh Cloze Help

Figure 2. 39
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4.  The Create Support dialog box comes up. In the dialog box, the
Fixed tab happens to be the default which is convenient for this
case. Click on the Assign button as shown below.

Create Support |
Enfarced But I Fultilinear Spring I Foundation I Inclined
Fired | Finned | Fired But | Enfarced

— Restraint
7 R 7
¥ Fy 7 My
| v wmz
Add Cancel Azzigh l}J Help

Figure 2. 40
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After the supports have been assigned, the structure will look like
the one shown below.

Figure 2. 41

Click anywhere in the drawing area to un-select all selected nodes
and prevent accidental assignment of unwanted data to those nodes.

As earlier, save the work completed so far by going to the File
menu and clicking on the Save command.
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2.6.7 Specifying Loads

5 load cases are to be created for this structure. Details of the
individual cases are explained at the beginning of this tutorial. The
corresponding commands to be generated are listed below. Notice
that cases 4 and 5 are to be generated not as the standard
combination type, but using a combination load type called
REPEAT LOAD. The instructions at the beginning of this tutorial
require us to analyze this structure using an analysis type called
PDelta. A Pdelta analysis is a non-linear type of analysis. In
STAAD, to accurately account for the PDelta effects arising from
the simultaneous action of previously defined horizontal and
vertical loads, those previous cases must be included as
components of the combination case using the REPEAT LOAD

type.
UNIT METER KG

LOAD 1 DEAD LOAD
SELFWEIGHT Y -1
MEMBER LOAD

2 5 UNI GY -400

LOAD 2 LIVE LOAD
MEMBER LOAD
2 5 UNI GY -600

LOAD 3 WIND LOAD
MEMBER LOAD

1 UNI GX 300

4 UNI GX 500

LOAD 4 DEAD + LIVE
REPEAT LOAD
11.221.5
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LOAD 5 DEAD + WIND
REPEAT LOAD
111313

Steps:
LOAD CASE 1

To create loads, click on the Load Page icon located on the
Structure Tools tool bar.

|Bael=

Load Page
Figure 2. 42

Alternatively, one may go to the General | Load Page from the left
side of the screen.
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2. A window titled “Load” appears on the right-hand side of the
screen. To initiate the first load case, highlight the Load Cases
Details option and click on the Add button.

Load | x|
- [D] Definitions 1. Highlight Load Cases
[ " | oad Cases Details ) Details.
New.. pdd. | Edi Delete,. |
™ Toggle Load | LY :
~ Assigrment Mthod > 2. Click on the Add button.
" fizsion To Selected Entities % [ze Cursor ToAssian
€ Assign Ta Yiew € fssign To Edit List
Assign | Close | Help |
Figure 2. 44

3. The Add New Load Cases dialog box comes up. The drop-down list
box against Loading Type is available in case we wish to associate
the load case we are creating with any of the ACI, AISC or IBC
definitions of Dead, Live, Ice, etc. This type of association needs
to be done if we intend to use the program's facility for
automatically generating load combinations in accordance with
those codes.

Notice that there is a check box called Reducible per UBC/IBC.
This feature becomes active only when the load case is assigned a
Loading Type called Live at the time of creation of that case.
Please refer to STAAD.Pro 2004 Release Report for further details.

As we do not intend to use the automatic load combination
generation option, we will leave the Loading Type as None. Enter
DEAD LOAD as the Title for Load Case I and click on Add.
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Add Hew Load Cases
= Prnary
B Load Generation

B Define Combinations

B 4uto Load Combination

Mumber |1 Loading Tppe INone j

I~ Fedicible per IBEABE

Title IDEAD LOa0]

Add Cloge Help

Figure 2. 45

The newly created load case will now appear under the Load Cases
Details option.

Load E2

@ Definitions

= Load Cases Details
= 1:DEAD LOAD

Figure 2. 46
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4.  To generate and assign the selfweight load type, first highlight
DEAD LOAD. You will notice that the A4dd New Load Items dialog
box shows more options now.

@ Definitions
=-[L Load Cases Details
i 1:DEAD LOAD

Figure 2. 47

5. In the Add New Load Items dialog box, select the Selfweight Load
option under the Selfweight item. Specify the Direction as Y, and
the Factor as -1.0. The negative number signifies that the
selfweight load acts opposite to the positive direction of the global
axis (Y in this case) along which it is applied. Click on the Add
button. The selfweight load is applicable to every member of the
structure, and cannot be applied on a selected list of members.

x
& Selfweight Selfweight Load

[ Selfweight Load
& Nodal Load o
& Wember Load "DITECIIGH

& fies Load (a8 Fy Cz
& Floor Load
& Plate Loads

& Surtace Loads Factar |1E‘
& Solid Loads
& Temperatuie Loads

& Seismic Loads

& Time History

& wind Load

& SrowLoad

& Response Spechia
& Repeat Load

& Frequency

[ A '\J| Cose | [ hep |
Figure 2. 48
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Load 1 contains an additional load component, the member loads
on members 2 and 5. However, notice that the load values are
listed in the beginning of this tutorial in kg and meter units. Rather
than convert those values to the current input units, we will
conform to those units. The current input units, which we last set
while specifying Density, are KN and METER. We have to change
the force unit to Kilogram.

STAAD has a limitation in that one cannot change the units while
editing load cases. If we attempt to, the following message will be
displayed.

STAAD.Pro for Windows =

.
\ll) Input unit change is not allowed while addingfediting load items.

Figure 2. 49

Click on OK. Close the A4dd New Load Items dialog box. Then, go
to the Setup Page as shown below (or any other page).

I = Job

I L Design [L] AnalysisiPrint [ i Gengral [ & Geometry I = Setup

Figure 2. 50
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As before, click on the Input Units icon E from the top toolbar,
or select the Tools | Set Current Input Unit menu option from the
top menu bar. In the Set Current Input Units dialog box that comes
up, specify the force units as Kilogram. Again, click on General |
Load page to resume creating the load cases.

To create the member load, first, click on the expression DEAD
LOAD followed by the Add button. Then, click on the Member
Load item in the A4dd New Load Items dialog box.

Add New : Load Items x|
& Selweight Uniform Force
& Nodal Load
& Memperload  Foee
[ Unitom Force
i di o
- Unitorm Moment "
S Force wifs00 kot 20 L
[N Concertiated Momer Wi

[ LinearVanying d3 4o e
[ Trapezoidal

[ Hydrostatic _

[ Pre/Post Stiess o Dirzctin

L. FiedEnd

F K [Local)  GX (a7
Aea Load

& Floor Load © Yilacal & GY O PY
& Plate Loads

& Suface Loads

& Soid Loads

& Temperatuie Loads
& Seismic Loads

& Time History

& wind Load

& SnowLoad

& Response Specha
& Repeat Load

& Frequency

C Zfocal C G2 FZ

Er

fdd 4 e Help
f

Figure 2. 51

Select the Uniform Force option and specify GY as the Direction
and -400 as the Force. For these members, since the local Y axis
coincides with the global Y axis, one may choose the direction of
the load as either “Y” or “GY?”, they will both have the same
effect. (One may view the orientation of the member local axes by
going to View | Structure Diagrams | Labels | Beam Orientation.)
The negative value signifies that the load acts along the negative
GY direction. Then, click on the Add button followed by the Close
button.

The member load we just created has to be assigned to members 2
and 5. First, make sure that the expression UNI GY -400Kg/m is
selected in the Load dialog box as shown below.
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@ Definitions
E@ Load Cases Details
= [0l 1:DEAD LOAD

Figure 2. 52

Next, select members 2 and 5 using the Beams Cursor ‘ e |
(Please refer to the ‘Frequently Performed Tasks’ section at the
end of this manual to learn more about selecting members.)

Then, click on Assign to Selected Beams followed by the Assign
button.

Assighment Method

% Asszign To Selected Beams " Use Cursor To Assign

€ Agsign To View " Assign To Edit List
Aszign | Close | Help

Figure 2. 53

As we click on the 4ssign button, the following dialog box
appears. This message box appears just to confirm that we indeed
wish to associate the loadcase with the selected beams. So, let us
choose Yes.

STAAD Pro for Windows

The Assignment method vou have chosen is Assign to Selected Beams.
Do you want ko proceed?

es Mo I

Figure 2. 54



2-54 | Tutorial 2

After the load has been assigned, the structure will look as shown

below:
B rcframe.std - Whole Structure =] B3
1[3\“
i |
. | F
; Ny
¥ 5%
'y
\1F\“
N |
b
1 2
]
2
e
EX Load 1

Figure 2. 55
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LOAD CASE 2

The next step is to initiate the second load case which again
contains MEMBER LOADs. Highlight Load Cases Details and
click on the Add button. Once again, the Add New Load Cases
dialog box comes up.

[D Definitions

: Load Cases Details

E
1: DEAD LOAD
SELPWEIGHT ¥ -1

1. Highlight this.

New...

&2 UNIGY -400 kgém

pad.y | Edi Deletz.. |

[ Toogle Load

Agzsighment Method

& Assion To Selected Beams £ Wse Eursor To Assign

] Assign T Yisw € fssign To Ed List
Assign | Cloze | Help |

l 2. Click on Add. I

Figure 2. 56

Tutorial 2

In this dialog box, once again, we are not associating the load case
we are about to create with any code based Loading Type and so,
we will leave that box as None. Specify the Title of the second
load case as LIVE LOAD and click on the Add button.

Add New Load Cases

Primary
i Load Generation
[ Define Combinations
B “uto Load Combination

Mumber |2 Loading Type : | MNone 'I

™| Reducible per IEL/IBE

Title ILIVE L0&0|

Add Close:

Help

Figure 2. 57
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12. To create the member load, highlight LIVE LOAD as shown
below.

Load E2

@-[D] Definitions
EI Load Cases Details

£l @ 1:DEAD LOAD

{ @ SELPWEIGHT ¥ -1
g2 UMI GY -400 kg/m
2: LIVE LOAD

Figure 2. 58

13. Follow steps 7 to 10 to create and assign a uniformly distributed
force of -600Kg/m on members 2 and 5.

After the second load case has been assigned, the structure will
look as shown below:

Edl reframe std - Whole Structure [_ O[]

™~
=]

Figure 2. 59

Click anywhere in the drawing area to un-highlight the members.
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15.

16.
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LOAD CASE 3

Creating the third load case, which again has MEMBER LOADs,
involves the same procedure as that for load case 2. As before, first
highlight Load Cases Details in the Load dialog box to initiate the
third load case. Enter WIND LOAD as the Tit/le for Load Case 3.

To apply the load on member 1, follow the procedure similar to
that in steps 7 to 10. The only differences are, the member which
receives this load is 1, the Direction is GX and the Force is
+300Kg/m.

Similarly, for member 4 and the third load case, specify the Force
as 500Kg/m and the Direction as GX.

After the third load case has been assigned, the structure will look
as shown below:

Ed reframe_std - Whole Structure [_[O] x]

T~
=]

Figure 2. 60
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17.

18.

19.

20.

LOAD CASE 4

We now come to the point where we have to create load case 4 as
(1.2 x Load 1) + (1.5 x Load 2). We saw in the beginning of this
section that we should be creating a “REPEAT LOAD” type of
combination, and not the “LOAD COMBINATION” type. To
initiate load case 4, highlight Load Cases Details in the Load
dialog box and specify the title as DEAD + LIVE.

Then, click on DEAD + LIVE in the Load dialog box as shown
below.

Load I

#-[D] Definitions
E-[L) Load Cases Details
= [0 1:DEAD LOAD
el SELFWEIGHT ¥ -1

=L 2: UWVE LoAD

i g2 UNIGY -B00 ka/m
=] 3:WIND LOAD

Figure 2. 61

In the Add New Load Items dialog box, click on the Repeat Load

option. Then, select Load Case 1 (DEAD LOAD), click on the
button and enter the Factor as 1.2. (This indicates that the load
data values from load case 1 are multiplied by a factor of 1.2, and
the resulting values are utilized in load case 4.)

Similarly, select Load Case 2 (LIVE LOAD), click on the
button and enter the Factor as 1.5.
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The Add New Load Items dialog box will now look as shown
below. Click on the Add button.

Repeat Load

& Selweight

& Nodal Load

& Member Load

& freaload

& Floor Load

& Plate Loads

& Suface Loads

& Solid Loads

& Temperaturs Loads

& Seismic Loads

& Time Histary

& wind Load

& Snow Load

& Fesponse Spectra

& Repeat Load
Fiepeat Load

& Frequency

Available Load Cases:

Fepeated Load D efinition:

2 WIND LOAD

E=

b3

EIE]

Load Cases Factor
Load Case 1 12
Load Caze 2 1.9

Add ,\J Close
!

Help

x|

Figure 2. 62

No further operation is required for load case 4. The recipients

(members) of the loads in load case 4 are automatically chosen to

be the very same ones to which the components of the REPEAT
LOAD cases (loads 1 and 2) were assigned.
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The structure will now look similar to the one shown below.

Bl rcframe. std - Whole Structure =] B3
1[5\“
~¥
~¥
~¥
’ AN
¥ 57
2 3 \IF\lr
\“\!F
~¥
b
1 7]
;!
2z
2
gx Load 4

Figure 2. 63
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22.

LOAD CASE 5

Tutorial 2

Since load cases 4 and 5 are near identical in nature, the same
procedure used in creating load case 4 is applicable for case 5 also.
Let us highlight Load Cases Details in the Load dialog box to
initiate the fifth load case. Enter DEAD + WIND as the Tit/e for

Load Case 5.

Follow steps 18 to 20 except for associating a Factor of 1.1 with
the first load case and a Factor of 1.3 with the third load case.

The Add New Load Items dialog box will now look as shown
below. Click on the Add button.

Repeat Load

& Selweight

& Nodal Load

& Member Load

& freaload

& Floor Load

& Plate Loads

& Suface Loads

& Solid Loads

& Temperaturs Loads

& Seismic Loads

& Time Histary

& wind Load

& Snow Load

& Fesponse Spectra

& Repeat Load
Fiepeat Load

& Frequency

Available Load Cases:

Fepeated Load D efinition:

2 LIVE LOAD
4: DEAD + LIVE

E=

<

EIE]

Load Cases

Factor

Load Case 1 11
Load Caze 3 1.3
&dd Cloze

x|

Help

Figure 2. 64

Since we have completed creating all the load cases, we may now
click on the Close button to dismiss the Add New Load Items

dialog box.
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The structure will now look similar to the one shown below.

Ed rcframe_std - Whole Structure [=[=] E3
1;\“
|
~¥
2 N
~Y
~X
51
3 \IF\!F
\1F\“

—

2 ﬁ
/’
/
//r
/_’4
,’-’/’
/’
/’
5
/%

EX Load 5

Figure 2. 65

Let us save the work completed so far by going to the File menu
and selecting the Save command or by holding the ‘Ctrl’ key and
pressing the ‘S’ key.
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2.6.8 Specifying the analysis type

The analysis type for this structure is called P-Delta. Since this
problem involves concrete beam and column design per the ACI
code, second-order analysis is required and has to be done on
factored loads acting simultaneously. The factored loads have been
created earlier as cases 4 and 5. Now is the time to specify the

analysis type.

The command for a pdelta analysis will appear in the STAAD file

as:

PDELTA ANALYSIS

Steps:

1.  Go to Analysis/Print Page on the left side of the screen.

g
5
g

Ed rcframe.std - Yhole Structure

= =
Z| e
*| & x
— T
= f\“ Perform Cable Analysis | FDelta Analysiz I Monlinear Analyzis | Change |
E i Performn Analyzis I Perform Imperfection Analysis
(=3
all =
E E r— Print Option
— \c“ " Mo Frint
i
% E " Load Data
o %
2| B " Statics Check
o
(‘E.\ _ " Staticz Load
E " Mode Shapes
o
£  Both
[}
t. ) (ol ]
=
§ After
I o Cument Add Lzsian | Cloze Help

Figure 2. 66
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2. In the Analysis/Print Commands dialog box that appears, select the
PDelta Analysis tab. Then, click on the Add button followed by
the Close button.

Analysis/Print Commands x|

Perfarm Analyziz | Perfarm Imperfection Analyziz
Perform Cable Analpsis PDelta Analysis | Monlinear Analysis I Change

 Print Option
' Mo Frint

" Load Data

MNumber of lterations IE "~ Statics Load
[ Converge IIJ " Mode Shapes

" Both
Al

u é[:ﬁrent &dd Szsign | Close | Help
145

Figure 2. 67

Save the work again using the Save option of the File menu.
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2.6.9 Short-listing the load cases to be used
in concrete design

The concrete design has to be performed for load cases 4 and 5
only since only those are the factored cases. To instruct the
program to use just these cases, and ignore the remaining, we have
to use the LOAD LIST command.

The command will appear in the STAAD file as :
LOAD LIST 45
Steps:

1.  In the menus on the top of the screen, go to Commands | Loading
| Load List option as shown below.

Command: Analvze Mode ‘Window Help
Flate Thickness & & o HJ & s

Surface Thickhess

& @ @ Q et Q &[10E
ParrE @ 5o
Pt Foren: "

-

Member Property

-

Material Constants

Support Specifications 4
Member Specifications 4
Flate Element Specifications 4
M aster/Slave Specification 4
Pre Analyzis Print 4

F=# Define D1amping for Dynamics

Loading L Definitions 4
Analyziz 4 PFrimary Load...
L. Maving Load Generation..
Post-Analyzis Print 4 g o
Load Combination...
Design 4 Automatic Load Combination..
Miscellansous 4 Load Commands

Define Primary Load Types..

Edit &uta Load Rules

Figure 2. 68
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In the Load List dialog box that comes up, select load cases 4
(DEAD + LIVE) and 5 (DEAD + WIND) by holding the ‘Ctrl’ key

down. Then, click on the button. Load cases 4 and 5 will be
selected and placed in the Load List selection box as shown below.

Click on the OK button.

Load List

r— Load Case

1: DEAD LOAD
2 LIVE LOAD
3WIND LOAD

r— Load List

4: DEAD + LIVE
B DEAD +'WwIND

Lllel [EI

Use the » button to transfer selected
lpad cases bo the load list. Use > to
transfer all

Use the < button to remove selected load
cazes from the load lish, Use << toremaove
all

Help

Cancel%Jl
_ te |

Figure 2. 69
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2.6.10 Specifying concrete design parameters

Among the various terms which appear in the equations for design
of concrete beams and columns, some of them can be user
controlled, such as, the grade of concrete, or the maximum size of
reinforcing bar one may wish to use. Such terms are called
concrete design parameters. For the ACI code, a list of these
parameters is available in Section 3 of the STAAD.Pro Technical
Reference Manual. The parameters we wish to use, and the
corresponding command which ought to appear in the STAAD
input file are :

UNIT MMS NEWTON
CODE ACI

CLT 25 ALL

CLB 30 ALL

CLS 25 ALL

FC 25 ALL

FYMAIN 415 ALL
TRACK 1 ALL

Steps:

1.  Before we can start assigning the parameters, we want our force
units to be Newton and our length units to be millimeter. We last

set the units during load specification as Kg and Meter. To change
&
the units, as before, click on the Input Units icon = from the

appropriate toolbar, or select the Tools | Set Current Input Unit
menu option from the top menu bar. In the Set Current Input Units
dialog box that comes up, specify the force units as Newton and
the length units as Millimeter.

2. Next, go to Design | Concrete Page from the left side of the
screen. Make sure that under the Current Code selections on the
top right hand side, ACI is selected. Then, click on the Define
Parameters button in the Concrete Design dialog box.
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I % General Ii: Geometry I 0 Setup

[ = snearwat | B Footng | Auminum [ﬂnmne@lnucmﬂ Stel
~

. analysis/Print

L, Design

Il Concrete Desian - Whole Skruckur

K reframe. hole Structure

Current Code:

% UNIT METER RN =

N . JOINT COORDINATES
. MEMBER INCIDENCES
o UNIT MG KN

{22 MEMBEFR FROFERTY AMERICAN

# UNIT MMS KG
-E3 DEFINE MATERIAL START
/ UNIT MMS KN
E-EQ COMSTANTS

# UNIT METER KM
3 SUFFORTS
# UNIT S KN
{3 LOAD 1 LOADTYPE Nons TITLE DEAD |
[E3 LOAD 2 LOADTYPE Nons TITLE LIVE L(
{2 LOAD 3 LOADTYPE None TITLE WIND |
{23 LOAD 4 LOADTYPE None TITLE DEAD |
{23 LOAD 5LOADTYPE Nons TITLE DEAD |
# PDELTAANALYSIS
— LOAD LIST

# FINISH

e o
¥ Highlight Assigned Geometiy
[~ Toogle Assign

Select Define
Parameters: | Commands..

~ Assignment Metho!——

€ fission Tio Selected Beams
€ ssian ToView

& Use Cursor To Assign
© dogn ToEdiL | _SoectBroupDeck |

Ex pssion |

Cose | Hep |

Figure 2. 70

In the Design Parameters dialog box that opens, select the Clt
(Clear Cover for top) tab. Then, provide the value as 25mm and
click on the Add button as shown below.

Design Parameters | |

CLB CLT
CLS

CLT
DEPTH
EFACE

FC
Fridall
Fr5EC
MacalN
MINMAIN
MINSEC
MMAG
MSECTION
REINF
RHOMM
SFACE
TRACK
WIDTH

Clear cover for outermost top |25 mm

reinforcement:

u After add

Cument Azzign Cloze Help

Figure 2. 71
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4.  To define the remaining parameters, follow the above procedure
and provide the following values.

Parameter Value
Clb 30
Cls 25
Fc 25

Fymain 415
Track 1.0

When all the above parameters have been assigned, click on the
Close button in the Design Parameters dialog box.

After all the design parameters have been assigned, the Concrete
Design dialog box will look as shown below.

Il Concrete Design - Whole Strucku x|
Current Code: [ 401 ‘I

- UNIT METER KG -
v SELFWEIGHT ¥ 1
g-E MEMBER LOAD
£ LO0AD 2 L0ADTYPE None TITLE LIVE LT
[ LOAD 3LOADTYPE None TITLE WwiND L
E-ED LOAD 4 LOADTYPE Mone TITLE DEAD -
E-E LOAD 5LOADTYPE Mone TITLE DEAD -
o PDELTA ANALYSIS

& LOAD LIST
=3 START CONCRETE DESIGN

“ CODE ACI
/ UNIT MMS NEWTON

g CLT 25
% 15 25
?
?

FC 25
FYMaIN 415
-G TRACK 1
-/ END CONCRETE DESIGN
# FINISH

-

< B

¥ Highlight &ssighed Geometry
I™ Toggle Assign

Select
Parameters..

Define
Parameters..

Commands... |

Aggignment b ethod
' Assign To Selected Beams/Plates
© Assign To View
' Lge Cursor To Assign

€ BssionToEditLise _ooeor oup/eck

Assign | Close I Help |

Figure 2. 72
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The next step is to assign these parameters to all the members in
our model. The easiest way to do that is to use the Assign To View

method. Follow the steps as shown in the figure below.

FridalN 415

TRACK 1
END CONCRETE DESIGH

# FINISH

1|
v Highlight Assigned Geometry

[~ Toggle &ssign

Define

Select
Parameters..

Parameters..

Commands...

o

Azzighment bethod
" Assign To Selected Beams/Plates

(1. Highlight the parameter]

% Azsign To View
™ Use Cursor To Assign
€ Assion To Edit List

Azsign Close |

Help

(2. Click on Assign To View ]

)

Ei. Click on the Assign button

Figure 2. 73

Let us save our structure once again using the Save option of the

File menu.
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2.6.11 Specifying design commands

Design commands are the actual instructions for the design of
beams and columns. We intend to design beams 2 and 5 and
columns 1, 3 and 4. The commands to be generated are :

DESIGN BEAM 2 5
DESIGN COLUMN 1 3 4

Steps:
1.  Design commands are generated through the dialog boxes available

under the Commands button in the Concrete Design dialog box. So,
let us click on the Commands button as shown below.

x
Curert Coce: [T ~ |
[]--D DEFIME MATERIAL START ﬂ

/ UNIT MMS KN
B-E) CONSTANTS
/ UNIT METER KN
6 SUPPORTS
/ UNIT MM3 KN
&3 LOAD 1 LOADTYPE Mone TITLE DEAD |
- UNIT METER KG
/ SELFWEIGHT ¥ -1
&-E0 MEMBER LOAD
73 LOAD 2 LOADTYPE Nore TITLE LIVE LT
73 LOAD 3 LOADTYPE Nome TITLE 'wiND |
7 LOAD 4 LOADTYPE Nore TITLE DEAD |
1-E L0AD 5 LOADTYPE None TITLE DEAD |
oo PDELTA AMALYSIS
&3 L0AD LIST
E-23 START CONCRETE DESIGH
. CODE ACI
/ UNIT MM5 NEwWTON

. CLB 30 hd
4| | »

[V Highlight Assigned Geometry

[~ Toggle &ssign

Select Define Eaimianak
Parameters.. Parameters..

Agsignment tethod %w‘

= sssian Tio Selected Beams
" Agsign To Yiew

& |Jse Cursor To Assign
€ osinToEdtLin | _5ect Broun/Deck

-

p—y

Assign | Close | Help |

Figure 2. 74
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2. In the Design Commands dialog box that comes up, select the
DESIGN BEAM option and click on the Add button.

Design Commands

P EEEIE
| DESIGH COLUMN

[ DESIGN SLAB/ELEMEN

E TAKE OFF Design beams for flesurs, shear and torsion.

Thiz command haz no additional parameters.

K I
r é{:?r:ant Add Assighn Closs Help
Figure 2. 75
3. We also need to add a command for designing columns. So, select

the DESIGN COLUMN option and click on Add button.
After steps 2 and 3 are completed, let us Close this dialog box.

4.  The next step is to associate the Design Beam command with
members 2 and 5 and the Design Column command with members
1, 3 and 4.

To do this, as before, first highlight the expression DESIGN
BEAM. Then, select members 2 and 5 using the Beams Cursor

| s | Click on Assign to Selected Beams followed by the Assign
button.

Aszzignment Method

& Azzign To Selected Beams
 Aszign Ta View

= Use Cursor To Assign
¢ AssignToEdtLi ekt Growp/Deck

Assign | Close | Help |

Figure 2. 76
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As we click on the Assign button, the following dialog box
appears. This message box appears just to confirm that we indeed
wish to associate the design command with the selected beams. So,
let us say Yes.

STAAD Pro for Windows B2

The Azsignment method you have chozen iz Azzign to Selected Eeams.
Do you weant to proceed?

Yes Mo |

Figure 2. 77

Similarly, assign the Design Column command to members 1, 3
and 4

This concludes the task of assigning all the input for our model.
Let us Save the file one final time.
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2.7 Viewing the input command file

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 STAAD Editor icon or, by going to the
Edit menu and choosing Edit Input Command File as shown below.

[Edit

3 Undao &dd Beam CilsZ
£2 Redo Chiley?
4 Cut Chrl
Copy Chl+C
2 Faste Ctrls!
2 Delete Del
i Take Picture
|
File Edit “iew Toolz Select Geometry Commands  Analyze Cgp-l’l Ficture
B b = G S _'Q/J E BN Edit Input Command File
,\§ =y = | |
PIIDDD D&% P P {5780 e Create New VB Macro...
b m R BEBSET S J E dit Existing ¥B Macro...

Figure 2. 78
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A new window will open up with the data listed as shown here:

lcflame.std - STAAD Editor
File Edit

IS[=] E3

Wiews Toolz Help

P EHSR| B[ o
| ~ &
AGHAR = | Be| 2N

STLAT SPACE RC FRAMED STRUCTURE

START JOE INFORIMATION
ENGINEEF. DATE

END JOE INFORMATION
INPUT WIDTH 79

THIT METEFR. FN

JOINT COORDIMATES
looody 20 3.5 0:
MEMEEF. INCIDENCES
l112;223;
THIT MM3 FN
MEMEEF. FROPERTY

1 4 PRIS ¥Dr 300 ZDr 275
Z 5 PRI ¥D 350 ID 275
3 PRIS YD 350
CONSTANTS

E 22 MEME 1 TO §

36

POISS0M 0.17 MEME 1 TO 5
THIT METEFR. FN

SUPPORTS

1 4 5 FIXED

LOATY 1 DEAD LOAT

AEIN

For Help, press F1

33 4; 45 6;

DENSITY Z.5e-008 MEME 1 TO 5

[»]

3504600568006 606 3.506;

SN

wil

Lne 1Ca 1| [ |~

Figure 2. 79

This window and the facilities it contains is known as the STAAD

Editor.
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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 | Exit menu option of the editor window (not
the File | Exit menu of the main window behind the editor
window).

As we saw in Section 2.1, we could also have created the same
model by typing the relevant STAAD commands into a text file
using either the STAAD editor, or by using any external editor of
our choice. If you would like to understand that method, proceed
to the next section. If you want to skip that part, proceed to section
2.9 where we perform the analysis and design on this model.
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2.8 Creating the model using the command file

Let us now use the command file method to create the model for
the above structure. The commands used in the command file are

described later in this section.

The STAAD.Pro command file may be created using the built-in
editor, the procedure for which is explained further below in this
section. Any standard text editor such as Notepad or WordPad may
also be used to create the command file. However, the STAAD.Pro
command file editor offers the advantage of syntax checking as we

type the commands. The STAAD.Pro

keywords, numeric data,

comments, etc. are displayed in distinct colors in the STAAD.Pro
editor. A typical editor screen is shown below to illustrate its general

appearance.
lchame.std - SproE dit M=l B3
File Edit “iew Toolz Help
DeWdSR| &R a | M
A% B|=E= B 2R

ATaAD SPACE RC FRAMED STRUCTURE
START JOE INFORMATION

ENGINEEER DATE

END JO0E INFORMATION

INFUT WIDTH 79

UNIT METEER FEIT

JOINT COORDINATES

1L000;
MEMEEF. INCIDENCES
112;223;33 445 6;
DEFINE MATERIAL 5TART

IS0TROPIC MATERIALL
I 4 I I

56 3;

For Help, presz F1

203,50 36 3.504800;

i

360666 3.5 6;

5l

lne 1Cal 1 [ [ [ T4

Figure 2.

80
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To access the built-in editor, first start the program using the
procedure explained in Section 2.2. Next, follow step 1 of Section

2.4.
pew £

File Mame :

In:llama

Laocation

[eest [

& SPACE structure, which is a three-dimensional framed stiucture with lnads applied in
any plane, iz the mast general

Length Units————————————— Force Units
" Inch " Decimeter " Pound " Newton
" Foot & Meter " KioPound " DecaMewton
" Milimeter " Kilometer " Kiogiam % KiloNewton
" Centimeter " Metic Ton  © Megaewton

[V Display this dialog box at the Startup

< Back I Mext > I Cancel Help

Figure 2. 81

You will then encounter the dialog box shown below. In this dialog
box, choose Open STAAD Editor.

Where do you want to go ? 1‘

[0 4dd Beam

[ &dd Plate

[ 4dd Solid

[ Qpen Shucture Wizard
Open D E ditar
[ Edit Job Intarmation

KTl |
Beain building your model using STAAD spntax commands [non-graphical interface) through
the STAAD editor.

[¥ Display this dialog box at the Startup
< Back I Finish I Cancel Help

Figure 2. 82
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At this point, the editor screen will open as shown below.

B rcframe. std - SproEdit M=l E3
File Edit “iew Toolz Help

O owr W &
B o o |
OB AL A BTN

STLAT SPACE —
START JOE INFORMATION —
ENGINEEE DATE

END JOE INFOEMATION

INPUT WIDTH 72

FINISH

"

]
For Help. press F1 |Line 1Cal 1 | =
Figure 2. 83

Delete all the command lines displayed in the editor window and
type the lines shown in bold below (You don’t have to delete the
lines if you know which to keep and where to fill in the rest of the
commands). The commands may be typed in upper or lower case
letters. Usually the first three letters of a keyword are all that are
needed -- the rest of the letters of the word are not required. The
required letters are underlined. (“SPACE” = “SPA” = “space” =

“span)
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Actual input is shown in bold lettering followed by explanation.

STAAD SPACE RC FRAMED STRUCTURE

Every input has to start with the word STAAD. The word SPACE
signifies that the structure is a space frame structure (3-D) and the
geometry is defined through X, Y and Z coordinates.

UNIT METER KN

Specifies the unit to be used.

JOINT COORDINATES
1000;203.50;363.50
4600;5606;663.56

Joint number followed by X, Y and Z coordinates are provided
above. Semicolon signs (;) are used as line separators. That enables
us to provide multiple sets of data on one line.

MEMBER INCIDENCES
112;223;334
456;563

Defines the members by the joints they are connected to.

UNIT MMS KN

MEMBER PROPERTY AMERICAN
1 4 PRIS YD 300 ZD 275

2 5 PRIS YD 350 ZD 275

3 PRIS YD 350

Member properties have been defined above using the PRISMATIC
attribute for which YD (depth) and ZD (width) values are provided
in MM unit. When YD and ZD are provided together, STAAD
considers the section to be rectangular. When YD alone is
specified, the section is considered to be circular. Details are
available in Section 5 of the Technical Reference Manual.
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CONSTANTS
E 22 MEMB 1 TO 5

Material constant E (modulus of elasticity) is specified as
22KN/sq.mm following the command CONSTANTS.

UNIT METER KN
CONSTANTS
DENSITY 25.0 ALL

POISSON 0.17 ALL

Length unit is changed from MMS to METER to facilitate the input
of Density. Next, the Poisson’s Ratio is specified.

BETA 90 MEMB 4

In the absence of any explicit instructions, STAAD will orient the
beams and columns of the structure in a pre-defined way (see
Section 1 of the Technical Reference Manual for details.) In order
to orient member 4 so that its longer edges (sides parallel to local
Y axis) are parallel to the global Z axis, we need to apply a beta
angle of 90 degrees.

SUPPORT

1 4 5 FIXED

Joints 1, 4 and 5 are defined as fixed supported.

UNIT METER KG
LOAD 1 DEAD LOAD

Force units are changed from KN to KG to facilitate the input of
loads. Load case 1 is initiated along with an accompanying title.
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ELFWEIGHT Y -1

One of the components of load case 1 is the selfweight of the
structure acting in the global Y direction with a factor of -1.0.
Since global Y is vertically upward, the factor of -1.0 indicates that
this load will act downwards.

MEMBER LOAD
2 5 UNI GY -400

Load 1 contains member loads also. GY indicates that the load is in
the global Y direction. The word UNI stands for uniformly
distributed load. Loads are applied on members 2 and 5.

LOAD 2 LIVE LOAD

Load case 2 is initiated along with an accompanying title.

MEMBER LOAD
2 5 UNI GY -600

Load 2 also contains member loads. GY indicates that the load is in
the global Y direction. The word UNI stands for uniformly
distributed load. Loads are applied on members 2 and 5.

LOAD 3 WIND LOAD

Load case 3 is initiated along with an accompanying title.

MEMBER LOAD
1 UNI GX 300
4 UNI GX 500

Load 3 also contains member loads. GX indicates that the load is in
the global X direction. The word UNI stands for uniformly
distributed load. Loads are applied on members 1 and 4.

LOAD 4 DEAD + LIVE

Load case 4 is initiated along with an accompanying title.
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Load case 4 illustrates the technique employed to instruct STAAD
to create a load case which consists of data to be assembled from
other load cases specified earlier. We are instructing the program
to analyze the structure for loads from cases 1 and 2 acting
simultaneously. The load data values from load case 1 are
multiplied by a factor of 1.2, and the resulting values are utilized
in load case 4. Similarly, the load data values from load case 2 are
multiplied by a factor of 1.5, and the resulting values too are
utilized in load case 4.

LOAD 5 DEAD + WIND
Load case 5 is initiated along with an accompanying title.

REPEAT LOAD
111313

We are instructing the program to analyze the structure for loads
from cases 1 and 3 acting simultaneously.

PDELTA ANALYSIS

The PDELTA ANALYSIS command is an instruction to the
program to execute a second-order analysis and account for P-delta
effects.

LOAD LIST 45

The above LOAD LIST command is a means of stating that all
further calculations should be based on the results of load cases 4
and 5 only. The intent here is to restrict concrete design
calculations to that for load cases 4 and 5 only.
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We first line is the command that initiates the concrete design
operation. The values for the concrete design parameters are
defined in the above commands. Design is performed per the ACI
Code. The length units are changed from METER to MMS to
facilitate the input of the design parameters. Similarly, force units
are changed from KG to NEWTON. The TRACK value dictates the
extent of design related information which should be produced by
the program in the output. The parameters specified include
CLT(Clear cover for top surface), CLB (Clear cover for bottom
surface), CLS (Clear cover for sides), FC(Strength of concrete),
and FYMAIN(Ultimate strength of steel). These parameters are
described in Section 3 of the Technical Reference Manual.

DESIGN BEAM 2 5
DESIGN COLU
The above commands instruct the program to design beams 2 and 5

for flexure, shear and torsion, and to design columns 1, 3 and 4 for
axial load and biaxial bending.

END CONCRETE DESIGN

This command terminates the concrete design operation.

FINISH

This command terminates the STAAD run.

Let us save the file and exit the editor.
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2.9 Performing the analysis and design

STAAD.Pro performs Analysis and Design simultaneously. In
order to perform Analysis and Design, select the Run Analysis
option from the Analyze menu.

File Edit “iew Tools Select Geomeby EDmmandslAnalyze Mode ‘Window Help
|[asddn s R0l B
Figure 2. 84

If the structure has not been saved after the last change was made,
you should save the structure first by using the Save command
from the File menu.

When you select the Run Analysis option from the Analyze menu,
the following dialog box appears:

Select Analysizs Engine

Analyziz Option |

% STAAD Analysis

™ Stardyne Advanced Analysis

Run Analyzis l Cancel Apply Help
Ly

Figure 2. 85

We are presented with the choice of 2 engines : the STAAD engine
and the STARDYNE Advanced Analysis engine. The STARDYNE
Analysis engine is suitable for advanced problems such as
Buckling Analysis, Modal Extraction using various methods, etc.
However, if the calculations call for steel or concrete design, UBC
load generation, etc., we have to select the STAAD engine. So, let
us ensure that the radio button is on the STAAD engine.
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Click on the Run Analysis button.

As the Analysis progresses, several messages appear on the screen
as shown in the next figure.

i
++ Read Checlk Data in Load Ca=zes 18:19:49;'
++ Proce=ssing and setting up Load Vector. 18:19:49
++ Processing Element Stiffness Matri=. 18:19:49
++ Processing Global Stiffness Matrix. 18:19:49
++ Finished Processing Global Stifiness Hatrix. 0 =zec
++ Proce=sing Triangular Factorization. 18:19:49
++ Finished Triangular Factorization. 0 =ec
++ Calculating Joint Displacemnents. 18:19:49
++ Finished Joint Displacement Calculation. 0 =ec
++ Adju=sting Displacements 18:19:49
++ Calculating Hember Forces. 18:19:49
++ Analy=is Successfully Completed ++
++ Performing Concrete Design 18:19:49
++ Calculating Section Forces
++ Creating Displacement File {(DSP). .. 18:19:50
++ Creating Reaction File (EEA4) . . .
++ Calculating Section Forces
++ Creating Section Force File (BMDY . ..
++ Creating Section Displace File (SCH)Y. ..
++ Creating Design information File (DGH) . ..
++ Done. 18:19:50
0 Error{s). 0 Warningis)

*% End STAAD Pro Run Elaps=ed Time = 1 Secs=
*#* Output Written to File:
rofrans. anl =

£ Wiew Output File
™ Goto Post Processing Mode
' Stay in Modeling Mode

Figure 2. 86

Notice that we can choose from the three options available in the
above dialog box :

These options are

" Wiew Output File
" Goto Post Processing Mode
£ Stay in Modeling Mode

Figure 2. 87

the Done button.

indicative of what will happen after we click on
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The View Output File option allows us to view the output file
created by STAAD. The output file contains the numerical results
produced in response to the various input commands we specified
during the model generation process. It also tells us whether any
errors were encountered, and if so, whether the analysis and design
was successfully completed or not. Section 2.10 offers additional
details on viewing and understanding the contents of the output
file.

The Go to Post Processing Mode option allows us to go to
graphical part of the program known as the Post-processor. This is
where one can extensively verify the results, view the results
graphically, plot result diagrams, produce reports, etc. Section 2.11
explains the post processing mode in greater detail.

The Stay in Modelling Mode lets us continue to be in the Model
generation mode of the program (the one we current are in) in case
we wish to make further changes to our model.
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210 Viewing the output file

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.

We can access the output file using the method explained at the
end of the previous section. Alternatively, we can select the File |
View | Output File | STAAD Output option from the top menu.
The STAAD.Pro output file for the problem we just ran is shown in
the next few pages.

File Edit “iew Tool Select Geometry Command: Analyze Mode ‘Window Help

&) e Gy B E S (GREem&DR
= Open... Chrl+0
& o Pocl|Eaaacaanam
Open Backup kanager T @ uﬁ\ @\ 'ﬁ' = LA I
Input Command File
[v  Job Information Eror Filz
A58 Export Status

Fepart Setup... Dutput File J
Pinter Setup.. | B STAADYNE Guut

Figure 2. 88
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The STAAD.Pro output file is displayed through a file viewer
called SproView. This viewer allows us to set the text font for the
entire file and print the output file to a printer. Use the appropriate
File menu option from the menu bar.

rcframe. anl - SproYiew

File Edit “iew Help
[pern... [Ctrl+0

n?
Print.... Chrl+F —
Prirt Preview —
Print Setup...

Page Setup

Font Setup

v Top Mozt

Fecent File

E it

Figure 2. 89

By default, the output file contains a listing of the entire input also.

You 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.

It is quite important that we browse through the entire output file
and make sure that the results look reasonable, that there are no
error messages or warnings reported, etc. Errors encountered
during the analysis & design can disable access to the post-
processing mode — the graphical screens where results can be
viewed graphically. The information presented in the output file is
a crucial indicator of whether or not the structure satisfies the
engineering requirements of safety and serviceability.

2-89
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Version

Date=
Time=

PR B

USER ID:

STAAD.Pro

Proprietary Program of
Research Engineers, 1Intl.

Bld

* Ok Kk ok Ok Ok Kk Ok

START JOB INFORMATION
ENGINEER DATE

END JOB INFORMATION
INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

WLV A WNR

MEMBER INCIDENCES

10. 11 2; 223; 334; 45
11. UNIT MMS KN

12. MEMBER PROPERTY AMERICAN
13. 1 4 PRIS YD 300 zD 275
14. 2 5 PRIS YD 350 zD 275
15. 3 PRIS YD 350

16. CONSTANTS

17. E 22 MEMB 1 TO 5

18. UNIT METER KN

19. CONSTANTS

20. DENSITY 25.0 ALL

21. POISSON 0.17 ALL

22. BETA 90 MEMB 4

23. SUPPORTS

24. 1 4 5 FIXED

25. UNIT METER KG

26. LOAD 1 DEAD LOAD

27. SELFWEIGHT Y -1

28. MEMBER LOAD

29. 2 5 UNI GY -400

30. LOAD 2 LIVE LOAD

31. MEMBER LOAD

32. 2 5 UNI GY -600

33. LOAD 3 WIND LOAD

34. MEMBER LOAD

35. 1 UNI GX 300

36. 4 UNI GX 500

37. LOAD 4 DEAD + LIVE

38. REPEAT LOAD
39.11.221.5

40. LOAD 5 DEAD + WIND

41. REPEAT LOAD

42.11.1 3 1.3

43. PDELTA ANALYSIS

PROBLEM

STAAD SPACE RC FRAMED STRUCTURE

1000, 20350, 363.50;,4600;560¢6; 663.5¢6

563

STATISTTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 6/ 5/

ORIGINAL/FINAL BAND-WIDTH=
TOTAL PRIMARY LOAD CASES =
SIZE OF STIFFNESS MATRIX =
REQRD/AVAIL. DISK SPACE =

3/ 3/ 12 DOF

5, TOTAL DEGREES OF FREEDOM =
1 DOUBLE KILO-WORDS

12.0/ 43064.0 MB

18
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44. LOAD LIST 4 5
45. START CONCRETE DESIGN
46. CODE ACI
47. UNIT MMS NEWTON
48. CLT 25 MEMB 1 TO 5
49. CLB 30 MEMB 1 TO 5
50. CLS 25 ALL
51. FC 25 MEMB 1 TO 5
52. FYMAIN 415 MEMB 1 TO 5
53. TRACK 1 ALL
54. DESIGN BEAM 2 5
BEAM NO. 2 DESIGN RESULTS - FLEXURE PER CODE ACI 318-02
LEN - 6000. MM FY - 415. FC - 25. MPA, SIZE - 275. X 350. MMS
LEVEL HEIGHT BAR INFO FROM TO ANCHOR
(MM) (MM) (MM) STA END
1 51. 2 - 16MM 313. 5437. NO NO
| |
| CRITICAL POS MOMENT= 39.16 KN-MET AT 3000.MM, LOAD 4]
| REQD STEEL= 366.MM2, ROW=0.0044, ROWMX=0.0193 ROWMN=0.0033 |
| MAX/MIN/ACTUAL BAR SPACING= 273./ 41./ 184. MMS
| REQD. DEVELOPMENT LENGTH = 480. MMS
[ |
Cracked Moment of Inertia Iz at above location = 20964.0 cm”™4
2 306. 3 - 12MM 0. 860. YES NO
| |
| CRITICAL NEG MOMENT= 33.29 KN-MET AT 0.MM, LOAD 4]
| REQD STEEL= 301.MM2, ROW=0.0036, ROWMX=0.0193 ROWMN=0.0033 |
| MAX/MIN/ACTUAL BAR SPACING= 273./ 37./ 94. MMS
| REQD. DEVELOPMENT LENGTH = 360. MMS
[ |
Cracked Moment of Inertia Iz at above location = 19148.5 cm*4
3 306. 3 - 12MM 4390. 6000. NO YES
| |
| CRITICAL NEG MOMENT= 36.18 KN-MET AT 6000.MM, LOAD 4]
| REQD STEEL= 329.MM2, ROW=0.0039, ROWMX=0.0193 ROWMN=0.0033 |
| MAX/MIN/ACTUAL BAR SPACING= 273./ 37./ 94. MMS
| REQD. DEVELOPMENT LENGTH = 360. MMS
[ |
Cracked Moment of Inertia Iz at above location = 19148.5 cm”4
BEAM NO. 2DESIGN RESULTS - SHEAR
AT START SUPPORT - Vu= 43.94 KNS Vec= 72.44 KNS Vs= 0.00 KNS
Tu= 2.55 KN-MET Tc= 2.4 KN-MET Ts= 3.4 KN-MET LOAD 4
STIRRUPS ARE REQUIRED FOR TORSION.
REINFORCEMENT FOR SHEAR IS PER CL.11.5.5.1.
PROVIDE 12 MM 2-LEGGED STIRRUPS AT 130. MM C/C FOR 2705. MM
ADDITIONAL LONGITUDINAL STEEL REQD. FOR TORSIONAL RESISTANCE = 0.75 sQ.CM.
AT END SUPPORT - Vu= 44.91 KNS Vec= 71.94 KNS Vs= 0.00 KNS
Tu= 2.55 KN-MET Tc= 2.4 KN-MET Ts= 3.4 KN-MET LOAD 4

STIRRUPS ARE REQUIRED FOR TORSION.

REINFORCEMENT FOR SHEAR IS PER CL.11.5.5.1.

PROVIDE 12 MM 2-LEGGED STIRRUPS AT 130. MM C/C FOR 2705. MM

ADDITIONAL LONGITUDINAL STEEL REQD. FOR TORSIONAL RESISTANCE = 0.75 sQ.CM.
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23 6000X 275X 350 33

3Nol2 H 306. 0.TO 860 3Nol2|H|306.4390.TO 6000
22%12¢/c130 | | 122*12c/c130
2Nol6 H 51. 313.TO 5437 [ |

ooo ooo ooo

| | | | | | | | |
[ [ | [ | | [ | |
3#12 | | | | | | 3#12 | | 3#12
[ [ | [ | | [ | |
| | 2#16 | | 2#16 | | 2#16 | |
[ [ oo | [ oo | | oo [ |
| | | | | | | | |
[ [ [ [ [ | | | [
BEAM NO. 5 DESIGN RESULTS - FLEXURE PER CODE ACI 318-02

LEN - 6000. MM FY - 415. FC - 25. MPA, SIZE - 275. X 350. MMS

LEVEL HEIGHT BAR INFO FROM TO ANCHOR
(MM) (MM) (MM) STA END
1 51. 2 - 16MM 313. 5437, NO NO
|
CRITICAL POS MOMENT= 39.16 KN-MET AT 3000.MM, LOAD 4]

REQD STEEL= 366.MM2, ROW=0.0044, ROWMX=0.0193 ROWMN=0.0033 |
MAX/MIN/ACTUAL BAR SPACING= 273./ 41./ 184. MMS

REQD. DEVELOPMENT LENGTH = 480. MMS
|
Cracked Moment of Inertia Iz at above location = 20964.0 cm”*4
2 306. 3 - 12mMM 0. 860. YES NO
CRITICAL NEG MOMENT= 33.29 KN-MET AT 0.MM, LOAD 4:

REQD STEEL=  301.MM2, ROW=0.0036, ROWMX=0.0193 ROWMN=0.0033 |
MAX/MIN/ACTUAL BAR SPACING= 273./ 37./ 94. MMS

REQD. DEVELOPMENT LENGTH = 360. MMS
|
Cracked Moment of Inertia Iz at above location = 19148.5 cm*4
3 306. 3 - 12mMM 4890. 6000. NO  YES
CRITICAL NEG MOMENT= 36.18 KN-MET AT 6000.MM, LOAD 4:

REQD STEEL=  329.MM2, ROW=0.0039, ROWMX=0.0193 ROWMN=0.0033 |
MAX/MIN/ACTUAL BAR SPACING= 273./ 37./ 94. MMS

REQD. DEVELOPMENT LENGTH = 360. MMS
|
Cracked Moment of Inertia Iz at above location = 19148.5 cm*4
BEAM NO. S5DESIGN RESULTS - SHEAR
AT START SUPPORT - Vu= 18.56 KNS Vc= 72.56 KNS Vs= 0.00 KNS
Tu= 4.73 KN-MET Tc= 2.3 KN-MET Ts= 6.3 KN-MET LOAD 5

STIRRUPS ARE REQUIRED FOR TORSION.

REINFORCEMENT FOR SHEAR IS PER CL.11.5.5.1.

PROVIDE 12 MM 2-LEGGED STIRRUPS AT 130. MM C/C FOR 2705. MM

ADDITIONAL LONGITUDINAL STEEL REQD. FOR TORSIONAL RESISTANCE = 1.40 sQ.CM.
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AT END SUPPORT - Vu= 19.11 KNS Vc= 71.87 KNS Vs= 0.00 KNS
Tu= 4.73 KN-MET Tc= 2.3 KN-MET Ts= 6.3 KN-MET LOAD 5
STIRRUPS ARE REQUIRED FOR TORSION.
REINFORCEMENT FOR SHEAR IS PER CL.11.5.5.1.
PROVIDE 12 MM 2-LEGGED STIRRUPS AT 130. MM C/C FOR 2705. MM
ADDITIONAL LONGITUDINAL STEEL REQD. FOR TORSIONAL RESISTANCE = 1.40 SQ.CM.

6J 6000X 275X 350 3J

3Nol2 H 306. 0.TO 860 3Nol2 H 306.4890.TO 6000
22%12¢/c130 22%12¢c/c130
2Nol6 H 51. 313.TO 5437 [
| | [ | | | | |
ooo | | | | | | | | ooo
3#12 | | [ | | | | | 3#12
| | | | | | | |
| | 2#16 [ | 2#16 | | 2#16 | |
| | oo | | oo | | oo | |
| | [ | | | | |
| | | | | | | |

*kkkkkkkkkkkkkk*****END OF BEAM DESIGN****kkkkkkkhkkkkhkhkkhkkkk

55. DESIGN

COLUMN 1 3 4

COLUMN NO. 1 DESIGN PER ACI 318-02 - AXIAL + BENDING
FY - 415.0 FC - 25.0 MPA, RECT SIZE - 275.0 X 300.0 MMS, TIED
AREA OF STEEL REQUIRED = 882.8 SQ. MM
BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI
8 - 12 MM 1.097 4 END 0.650
(PROVIDE EQUAL NUMBER OF BARS ON EACH FACE)
TIE BAR NUMBER 8 SPACING 192.00 MM
COLUMN INTERACTION: MOMENT ABOUT Z -AXIS (KN-MET)
PO Pn max P-bal. M-bal. e-bal. (MM)
2109.38 1687.50 785.43 97.75 124.5
MO P-tens. Des.Pn Des.Mn e/h
47.51 -375.48 75.04 51.21 0.19497
COLUMN INTERACTION: MOMENT ABOUT Y -AXIS (KN-MET)
PO Pn max P-bal. M-bal. e-bal. (MM)
2109.38 1687.50 775.80 88.78 114.4
MO P-tens. Des.Pn Des.Mn e/h
43.01 -375.48 75.04 3.92 0.01492
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COLUMN NO. 3 DESIGN PER ACI 318-02 - AXIAL + BENDING

FY - 415.0 FC - 25.0 MPA, CIRC SIZE 350.0 MMS DIAMETER TIED
AREA OF STEEL REQUIRED = 1096.8 SQ. MM

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

10 - 12 MM 1.176 4 STA 0.650
(EQUALLY SPACED)
TIE BAR NUMBER 8 SPACING 192.00 MM

COLUMN INTERACTION: MOMENT ABOUT Z/Y -AXIS (KN-MET)

PO Pn max P-bal. M-bal. e-bal. (MM)
2489.81 1991.85 939.46 109.84 116.9
MO P-tens. Des.Pn Des.Mn e/h
62.23 -469.35 153.06 73.18 0.09660
COLUMN NO. 4 DESIGN PER ACI 318-02 - AXIAL + BENDING

FY - 415.0 FC - 25.0 MPA, RECT SIZE - 275.0 X 300.0 MMS, TIED
AREA OF STEEL REQUIRED = 1056.0 SQ. MM

BAR CONFIGURATION REINF PCT. LOAD LOCATION PHI

4 - 20 MM 1.523 5 STA 0.650
(PROVIDE EQUAL NUMBER OF BARS ON EACH FACE)
TIE BAR NUMBER 8 SPACING 192.00 MM

COLUMN INTERACTION: MOMENT ABOUT Z -AXIS (KN-MET)

PO Pn max P-bal. M-bal. e-bal. (MM)
2247.93 1798.34 764.68 123.35 161.3

MO P-tens. Des.Pn Des.Mn e/h

63.35 -521.51 43.92 10.50 0.06829

COLUMN INTERACTION: MOMENT ABOUT Y -AXIS (KN-MET)

PO Pn max P-bal. M-bal. e-bal. (MM)
2247.93 1798.34 755.33 111.44 147.5

MO P-tens. Des.Pn Des.Mn e/h

57.35 -521.51 43.92 47.50 0.30898

*kkkkkkkkkkkkkk*k****END OF COLUMN DESIGN RESULTS**k*kkkkkkkkhkkkkhkk

56. END CONCRETE DESIGN
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57. FINISH

*kkkkkkk*k** END OF THE STAAD.Pro RUN **kkkkkkkkk

*%%x%x DATE= TIME= Fk Kk

B

i For questions on STAAD.Pro, please contact *
* Research Engineers Offices at the following locations *
* *
* Telephone Email *
* USA: +1 (714)974-2500 support@reiusa.com *
* CANADA +1 (905)632-4771 detech@Rodandetech.com *
* CANADA +1 (604)629 6087 staad@dowco.com *
* UK +44(1454)207-000 support@reel.co.uk *
* FRANCE +33(0)1 64551084 support@reel.co.uk *
* GERMANY  +49/931/40468-71 info@reig.de *
* NORWAY +47 67 57 21 30 staad@edr.no *
* SINGAPORE +65 6225-6015/16 support@reiasia.net *
* INDIA +91(033)2357-3575 support@calcutta.reiusa.com *
* JAPAN +81(03) 5952-6500 eng-eyel@crc.co. jp *
* CHINA +86(411) 363-1983 support@reiasia.net *
* *
* North America support@reiusa.com *
* Europe support@reel.co.uk *
* Asia support@reiasia.net *

B L
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211 Post-Processing

STAAD.Pro offers extensive result verification and visualization
facilities. These facilities are accessed from the Post Processing
Mode. The Post Processing mode is used to verify the analysis and
design results and generate reports.

For this tutorial problem, we shall perform the following tasks:

e Display deflection diagrams

e Annotate Displacements

e Change the Display units for displacement values shown in the
tables.

e Switching between load cases for viewing deflection diagrams.

e Display the force and moment diagrams.

e Changing the degree of freedom for which the force/moment
diagram is plotted

e Annotating the force diagram

e Changing the Display units for the force and moment values
shown in the tables.

e Restricting the load cases for which results are viewed

e Using Member Query

e Viewing Concrete Design results using Query.

e Producing an on-screen report

e Taking pictures

e Creating Customized Reports
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2111 Going to the post-processing mode

Steps:

1. At the end of section 2.9, we saw how one could go directly from
the Analysis window to the post-processing screen. However, the
formal method of accessing the Post Processing mode is either by
clicking on the Post-Processing icon from the top toolbar or from
the Mode menu as shown in the figures below.

=
B sl

Fost-Processing

Figure 2. 90

| tode
Iﬁ Modeling
ﬁ Pazt Proce

Interactive Dezigns k

Bridge Deck Preprocessor

IE Fage Contral

Figure 2. 91
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The Results Setup dialog box appears as shown below. Select the
load cases for which to display the results. For our case, let us
select all the load cases. Then click on the OK button.

Resultz Setup

Loads | Hangel Fesult Wiew Elptic-nsl

—Load Cazes

Available: Selectad:

1 DEAD LOAD
2LMWE LOAD
FWIND LOAD
4 DEAD + LIVE
SDEAD +WIND

NN

2]

ok & I Apply Help

Figure 2. 92
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2.11.2 Viewing the deflection diagram

The screen will now look like the figure shown below.

STAAD.Pro - rchame.std =] B3
Fie Edit View Took Select Fesubs Fepor Mode ‘Window Help

GEEErF IR g BEN ||[BResnab||0sd -t 8L | [BARA|
APEAFEGcsd0s||[Hleaaaaanarsq slreow |2 |
AYABRGRBERS  TBE ||[AR4c vt 2@ RBPEB 0D fla @ ||l
K PRI [ roirame. ot - Whale Structure P[] 5 | = rcframe. std - Mode Displ o [=[ ]
s 2 AL [ ANl A Summar
!; a8 i Vertical | Horizontal | Resuitant Rotational [<]
—| = x ¥ z X (a4 Z
gl | & fode | U© mm mm mm mm rad rad rad
o ﬂ 1 1 DEAD LOA 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B R P— 2 LIVE LOAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
| —| o TAIND LOAD) 0,600 000 000 .00 000 000 0,000
== 4 DEAD + LIV 0.000 0000 0000 0.000 0.000 0.000 0,000
1\ }% 5 5 DEAD + W 0.000 0.000 0.000 0.000 0.000 0.000 0.000
| E| @ 2 [1DEADLOA 0089 0043 0408 a4 (e 000 ]
v \% anl 2LWELOAD 0054 00 0377 0384 000 000 a0
3 VWIND LOAD]| 1.108 0.003 0.325 1155 0.000 -0.000 -0.000
W ] 4 DEAD + LIV -0179 -0102 1.081 1.081 0.001 0.000 -0.002
= £ S DEAD + Wi 1373 0044 aET4 128 000 G000 Ll
k| & 3 [1DEADLOA -0.084 0070 0034 0138 0001 -0.000 nont iy
=lE o TR nnéa s fans e i i
=] v
= 1 rcframe. std - Beam Relati I (=] 3]
" [ [M]% All Relative Digplacement A Max Relative Digplacerments
Dist ® z Resultant =
: e [T T e 3
=] T [1DEADLOA 0000 5000 0,000 0.000 0000
— 575.000 0123 0000 0078 151
F 1750.000 -0.353 -0.000 -0:108 0370
jd 2625000 040 -0og qgs 0410
b7 3500.000 000 000 0000 000
R? 2 LIVE LOAD 0.000 0.000 0.000 0.000 0.000
= 875.000 <0120 -0.000 -0.073 0140
LE 1750.000 0329 “a00d 40t 0344
2625.000 0373 0000 0078 0381
3500.000 0.000 0.000 0.000 0.000
3YAIND LOAD) 0000 0,000 g uiog (e
B75.000 0087 0,000 “0.050 0.083
i ¥ 1750.000 0.055 -0.000 -0.052 0076
T e R A e I
For Help, press F1 [Post Mods [Load 1: DEAD LOAD Input Units: [N-mm

Figure 2. 93

The diagram currently on display is the node deflection diagram
for load case 1 (DEAD LOAD). The title at the bottom of the
diagram is indicative of that aspect. If you, say, wandered off into
any other result diagram, and wanted to get back to the deflection
diagram, just select the Node | Displacement tab along the page
control area on the left side.
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Displaceme

I -1- Reactions

Il_TRepnrts [Z?:i Animation [ 1 Beany

Figure 2. 94

The option for selecting the deflection diagram is available from
another facility also - the Results | Deflection menu option - as

shown below.

Results

B Animation...

Bending Moment

-7 Section Displacemgt

Utilization Ratio...

T Beam Stresses
ﬁ Flate Stress Cantour...
g Salid Stress Cantour.,..

C{D [Made Shape Displacement...
Thrne Histony Graph...

Select Load Case...
Scale...
Yiew Walue.

Update Properties

Slab Beinforzement...

Figure 2. 95
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2.11.3 Switching between load cases for
viewing the deflection diagram

Steps:

1.  To change the load case for which to view the deflection diagram,
you may click in the list box called Active Load and choose the
one you want.

BREaD&D | D&t oy MA |

| B QA E % Qe Q &[roenon K3
46|t EnY P E B T

Figure 2. 96

2. Alternatively, either click on the Symbols and Labels icon or, go to
View | Structure Diagrams menu option as shown below.

Wiew

Zoom 4

¥ Pan

Wiew Selected Objects Only
IT Alwways Fit in Current 'window

[T Tables...
E Whole Structure

Orientation... F4

| Structure Diagrams...

Dpeniew...

HEw Wiew...

Wiew Management 4

Toolbars...
Optiohg...

— Set Structure Colors...

O & &8+ Al 1 i 3 5 2 M A
f— '
Symbaols and Labels Refresh F5

Structural Tool Tip Options ..

&5 3D Rendering

Figure 2. 97
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3.  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. Then, click on OK.

x

Farze Limits | Animation I Design Results
Structure Loads and Results | Scales I Labels

Load Caze:

[ LEETE Deflzction Eeam Forces Diagram——
I Loads: Diect B || € None .
 Deflaction . " Hatch © Fil
TGS J " Dutline
¥ Show Load drow & Section Displacement
r Mode Shape
tiode Shape: INnne 'I [ Mode Shape .
r Beam Forces
I Awial C T From To =~
o ~ . . < -11.8952 11 9952
[iagrarm [Eafon E] REN- h ahes
= [ntemnsity -10.4985 -8 99365

ini -8 99365 -7.49389
M i |-11.9982
IFPALIT. G aaen Eanats
b @i |11.9982 -5.99912 -4.49934
-4 49934 -2.89856
Mo of values: |1 5 E g -2.89956 -1 49978
4 -1.49873 0

_ o 1 48575
I~ Shearyw BT Berdingwy || J9 [i4sars 2 asess

[ Shear zz . [ Bending 2z . 12 2 99956 449954
13 4 48934 599912

[ Tarsion [ | is_gggu 74569
[ Shess . T. il | _'ILI

ak. Cahicel | Apply | Help |
1

Figure 2. 98
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The diagram below shows the deflected shape of the structure for
load case 3.

Ed icframe. std - Whole Structure M=]
2

2

b

e

1
7

2

TEX Load 3 : Displacement
Figure 2. 99

To display the deflection for say, load case 5 (DEAD + WIND),
follow step 1 or 2 and select load case 5.
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The deflection of Load Case 5 will now displayed on the model as

shown below.

Ell rcframe.std - Whole Structure

T

(O] x|

Load 5 : Displacement

Figure 2. 100
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2.11.4 Changing the size of the deflection
diagram

Steps:

If the diagram appears too imperceptible, it may be because it may
be drawn to too small a scale. To change the scale of the deflection
plot, you may

a) click on the Scale icon

[0 888 a1 i b 15 2 W) ||
¢ O} &[5 DEAD +wiND |
»P2 e[ -mm

Figure 2. 101

b) choose Scale from the Results menu

Results

B 4nimation...

Bending Moment
Deflection

’E Section Dizplacement
Utilization R atio...

‘7% Beam Stresses
4| Plate Stress Contour...
4 SolidiStress Contour...

C{D [Mede Shape Meplacement...
Tiime Higtony Graph...

Select Load Case...

Wiew Walue. . !

Update Properties

5lab Heinfarcement...

Figure 2. 102

or
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c) go to View | Structure Diagrams | Scales menu option.

All of the above will bring up the following dialog box.

x

Force Limits I Apnimation | Drezign Resultz
Stucture I Loads and Results Scales | Labels
Load Scales

[ Apply Immediately

Faint Force: IW M per mn
Dist. Force IWE IbEAft per rim
Faint.tarment: ME kiptin per mm
Dist. Moment; IWE Ibrindine per mnm
Pressure: IWE psi per mm

 Fiesult Scales

Bending ' IWE kiprin per mm
Bending 2 IWE kiprin per mnm
Shear IWE M per mni
Shear IWE M per mni
Aial: IWE M per mni

Torsion: 0.0393701 kiptin per mm
( Displacement; |05 i per mm]

Beam Stress: |195.85 E psi per mm Save Az Default |
Maode Shape: ID.DDSSS?D'I E Reset To Dafault |

leon Size

Suppart lzan : |3 E % Master Block - IH E %
ok I Cancel | Apply | Help |

Figure 2. 103

In the Displacement field, specify a smaller number than what is
currently listed, and click on OK. The deflection diagram should
now be larger.
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In the above dialog box, if you switch on the check box Apply
Immediately, pressing the up or down arrow keys alongside the
number will produce immediate results in terms of a smaller or a
larger diagram depending on whether you click the up or the down
arrow keys.

x

Farze Limits I Animation | Design Fesults
Structure | Loads and Fesults Soales I Labels
-
Load Scales

v &pply Immediately

Paint Forze: IW M per mm
Dist. Farce IWE |BEAE per mm
Proirt, b orment; ME kiprin per mm
Diizt. b arment: IWE |ETindin per mm
Pressune: IWE psi per mm

 Result Scales
Bending v : IWE kiprin per mm
Bending < IWE kigtin per mm
Shear v IWE M per mm
Shear = IWE M per mm
Auxial IWE M per mm

Torgion: 0039370 kigrin per mm
( Dizplacemant:  |0.5 TR PEr Thm ]

Beam Stress:  |196.85 psi per Save Az Default |
tode Shape: ID.DDEEE?W E Feset To Defaul |

lcon Size

Support lzon : |3—E 4 Master Block ; |3—E %
QK. I Cancel | Apply | Help |

Figure 2. 104
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2.11.5 Annotating displacements

Annotation is the process of displaying the displacement values on
the screen.

Steps:

1. Select the View Value option from the Results menu.

Results

B Animation...

Bending Moment
Deflaction

’? Section Displacement
Utilization R atio...

(TP Beam Stesses
ﬁ Flate Stress Contour...
g Solid Stress Contour...

Cl; Mode Shape Displacement...
Tinie Histary Grapk. ..

Select Load Caze. .
Scale...

4

Update Properties

5lab Feinforeement...

Figure 2. 105

2. The following dialog box comes up. From the Ranges tab, select
All nodes. If you wish to annotate deflection for just a few nodes,
specify the node numbers in the node list.
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: Annotation - rcframe. std - Whole Sh

Ranges I Beam Hesultsl Node I Reactio

' Mone
oAl

e I—
| Graup I—
 Property I—
# Ranges MNodes |24 |

Beams: I—

Figure 2. 106

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

From the Node tab, check the Resultant option. Resultant stands
for the square root of sum of squares of values of X,Y and Z
displacements. Click the Annotate button and notice that the
values appear on the structure. Click the Close button to close the
dialog box.

1 Annotation - rcframe. std - Whole Structure

Hangesl Beam Results  Mods |Heactions

— Modal Displacement
™ Global %
I~ Global'v
" GlobalZ

¥ Resultant

Remove Al | Annotate | Cloze

Figure 2. 107
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The following figure shows the annotated deflection diagram for

load case

Ed| rcframe.std - Whole Structure

=

2.

384 mm

25 mm

I[=1 E3

384 mm

Load ? : Displacement
Displacement - mm

Figure 2. 108
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2.11.6 Changing the units in which
displacement values are annotated

The units in which displacement values are displayed in the post-
processing mode are referred to as the display units.

Steps:

1.  Display units may be modified by using any one of the following
methods:

a. by clicking on the Change Graphical Display Unit icon,

[Ddmgl gy 2 KA
id Q o Change Graphical Display Unit| j| ?

P EB L Cmp |

Figure 2. 109

b. by going to Tools | Set Current Display Unit menu option

Tools Select Resuts Report Mode ‘Window Help
Check Multiple Stuctures...

Check Duplicate 3
Orphan Modes 3
Check for ' arped Flates...

Check Zero Lenath kMembers

Check Overlapping Collinear Members

Check Owverlapping Flates

Check Beam Flate Connectivity

Check for Solids with Megative Yolume [Jacobian] ...
Check for Warped Solids

Fedefine Incidence

Calculator...
Unit Carerter...

b= Dimension Beams...

9 Dizplay Mode to Mode Distance
% Femove Hode Dimnetsion
& Set Current Input Urit...

Figure 2. 110
or,
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c. by selecting the View | Options menu option.

In the Options dialog box that comes up, select the Structure

Wiew Toolz Select FResults Fepor
Zoom »
Pan
Wiew Selected Objectz Only

v Always Fit it Current Window
Tables...

Wwhole Structure
Orientation... Fd

Stucture Diagrams...

[Hpeniew...
[Ew Wiew .

Wiew M anagement 4

Set Structure Colors...
Structural Toaol Tip Optiohs ..

Figure 2. 111

Units tab. Change the Dimensions of Displacement from

Millimeter to say, em or inches or anything else you desire, and

click on OK.
Options
B iew Highlight Structure Units
Tolerance
E Tables r Dimension:
E ﬁsoscilgeanlljfls Dimension: mm - Shaw I?E dec places
E Beam Labels ( Digplacement: - Show |3 dec places
E Plate Labels m I_E
E Solid Labels — Springs
Load Labels
E Annotation Linear IkNJ‘mm vl Show I?E dec places
Structure Units g =
E Gention Urits Ruatational IkN mide vl Show IS_E dec places
E Egrce L!nits — Other
imengian
Temperature  |[*C - Shaw I?E dec places
Wwieight kg - Show IS_E dec places

ak. I Apply | Cancel |

Help

Figure 2. 112




Tutorial 2| 2-113
The diagram will be updated to reflect the new units.

Bl rcframe.std - Whole Structure (_ (O] x|

TQX Load ? : Displacement
Displacement - cm

Figure 2. 113
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211.7 The Node Displacement Table

Upon entering the Post-Processing mode, the first screen that we
came across is shown below.

STAAD.Pro - rchame.std =1 B
Fie Edi Yiew Tools Select Resubs Fepon Mode Window Help

AFEEP s Bx i BER [SREeRaR [0l un ey E A [BRaaS
PIFIIADE=ddock [HeaaaanamstqQ sioeaon -l ®

AYAGGHBEBRS  TBH |[KS46 vt 2ERBPED L Ha @ || ako]|
f PO RO [ 5 rcframe. st - Wihole Structure =] B3 || st rchrame.std - Nade D =1
2 E = | H[AIx[x].A1 L Summar
gﬁ g Horizontal | Vertical | Horizontal | Resultant Rotational [-]
— B X ¥ z (24 [ad Z
g |8 fode | ¢ mm mm mm mm rad rad rad
g ﬂ 1 1 DEAD LOA 0.000 0.000 0.000 0.000 0.000 0.000 0.000
m L 2 LIVE LOAD 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B —| e 5 VIND LOAD) 0.060 000 f.000 5000 &.0od b.000 0,000
=& 4 DEAD + LIV 0.000 0.000 o000 o000 o 00 o000 o000
'A % E 5 DEAD + Wl 0000 0.000 0.000 0.000 0.000 0.000 0.000
gn E| © 2 [1DEADLOA 008 0043 G408 Gatd 5000 0.000 ‘o001
B :3 al 2 LIVE LOAD ‘004 ‘003 5377 §.38d §.00d 0,000 “o.0a1
3 VWIND LOAD 1.108 0.003 0.325 1.155 0.000 -0.000 -0.000
M” 1 4 DEAD + LIV -0178 -0102 1.081 1.081 0.0m 0.000 -0.002
— [ 5DEAD vl 1373 004 bad sz .00 “b.000 o 0ai
k| & 5 [1DEADLOA ‘o84 0070 o084 EXE ] 500 "0 oot
= SR AR iz na Fera Fani B i o i
= h 4| ] ™l
= st rcfiame. sid - Beam Rel _ (o] x|
" [ 4]+ [ Al Relative Dig % Relative Displacements
Dist ¥ z Resultant =
= T_[1DEADLOA 0000 0.000 0000 0000 0000
— 575 000 ‘0428 ‘.00 o7 K]
R? 1750.000 -0.353 -0.000 -0109 0.370
st 2625.000 0401 ‘00 ‘085 G40
73 3500000 .00 g0 5000 §.00d
l%.=:: 2 LIWVE LOAD 0.000 0.000 0.000 0.000 0.000
= B75.000 -0 1_2E| -0.000 -0.073 0.140
L= 1750.000 032 ‘G000 Bkl B34
2625 000 ‘0373 ‘.00 ‘o7 K]
3500.000 0.000 0.000 0.000 0.000
VMIND LOAD) 0.000 0000 G0 G000 5000
75,000 ‘007 ‘G000 ‘sa 5083
It 1750.000 0.055 -0.000 -0.052 0.076
S on s Fann Froa Fann ]
For Help, press F1 [Post Mods [Load 1: DEAD LOAD Input Urits: Mo/

Figure 2. 114

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 Displacements table, lists the displacement values for
every node for every selected load case. Load cases may be
selected or de-selected for the purpose of this table from the
Results | Select Load Case menu. (See section 2.11.16 for details)
The lower table is called the Beam relative displacement table.
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If you happen to close down any of these tables, you can restore
them from the View | Tables menu.

Tables

Tables:

[~ Modes -~
[~ Beams

[~ Section Properties

[ Materials

[~ Supports

[~ Supported Nodes

¥ Node Displacemerts

‘iew Tools Select Results Reporl | BsamEndDisplscements
¥ Beam Dizplacement Detail

Z0am 3 [~ Support Reactions
F [~ Beam End Forces
il [~ Beam Force Detail
Wiew Selected Objects Only ™ Max Farces be Section Provetts )

— Ligt

v Alwayz Fit in Current \Window

¥ Analpsis Input ¥ Analysis Results

Whole Stucture K. I Cancel

Figure 2. 115

The Node Displacement table window has two tabs: 4// and
Summary (see figure below).

5| rcframe. std - Node Displz
[ bR AA Summary

Horizontal Vertical Horizontal | Resultant
Hode Lic b v &
cim cim cim cim
1 1 DEAD LA 0.000 0.000 0.000 0.000
2 LIVE LOAD 0.000 0.000 0.000 0.000

Figure 2. 116
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All - This tab presents all nodal displacements in tabular form for
all load cases and all degrees of freedom.

&5 rcframe. std - Node Displacements: M=l 3 I

LA e AlLA Summary
Horizontal Vertical Horizontal | Resultant ional o
Hode Lic X ¥ Z rx rY rZ
cm cm cm cm rad rad rad
1 1 DEAD LOA 0.000 0.000 0.000 0.000 0.000000 0.000000 0.000000
2 LIWE LOAD 0.000 0.000 0.000 0.000 0.000000 0000000 0.000000
3WWIND LOAD 0.000 0.000 0.000 0.000 0.000000 0000000 0.000000
4 DEAD + LIV 0.000 0.000 0.000 0.000 0.000000 0000000 0.000000
5 DEAD + WMl 0.000 0.000 0.000 0.000 0.000000 0000000 0.000000
2 1 DEAD LA, -0.007 -0.004 0.041 0.041 0.000249 0.000062 -0.000308
2 LIWE LOAD -0.006 -0.003 0.035 0.038 0.000232 0000055 -0.000751 |
3WWIND LOAD o111 0.000 0032 0116 0.000120 -0.000063 -0.000063
4 DEAD + LIV 0015 -0.010 0106 0103 0.0006:50 0000163 -0.002095 I
5 DEAD + WMl 0137 -0.004 0087 0163 0.000432 -0.000013 -0.000571
e 1 DEAD LA, -0.003 -0.007 0.003 0.014 0.0007 46 0.000000 0.0007 46
2 LIWE LOAD -0.005 -0.006 0.005 0013 0.000694 -0.000000 0.000694
3WWIND LOAD o110 -0.000 -0.006 011 -0.000004 0000355 -0.000336 LI

Figure 2. 117 |

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

[(CrrErY S T
AL AT ) Summary / -

Horizontal Vertical Horizontal | Resultant Rotational
X ¥ Y Z
cm cm cm rad
Mlin X -] 4 DEAD + LIV -0.106 -0.010 0018 0108 -0.002095 -0.000163 0.000650
Ilae ¥ 2 3 WM LA 0111 0.000 0032 0116 0.000120 -0.000083 -0.000083
in ¥ 3 4 DEAD + LIV -0.022 -0.017 o022 0036 0.00M937 0.000000 0.001937
i T 2 4 DEAD + LIV -0.018 -0.010 0.106 0105 0.000650 0.000163 -0.002085
Win £ El WM LA 0110 -0.000 -0.006 0111 -0.000004 0.000355 -0.000336
Il 1 El 4 DEAD + LIV -0.022 -0.017 0022 0.036 0.001937 0.000000 0.001 937
Win rX =] 4 DEAD + LIV -0.106 -0.010 o018 oa0s -0.002095 -0.000163 0.000650
i 1y B 5 DEAD + Wil 0675 -0.005 -0.000 0675 -0.000804 0.000866 -0.002009
Idin v 5] 4 DEAD + LIY -0.106 -0.010 0018 0108 -0.002095 -0.000163 0.000650
Wla r El 4 DEAD + LIY -0.022 -0.017 0022 0.036 0.001837 0.000000 0.001937
Win rZ 2 4 DEAD + LIV -0.018 -0.010 0106 0108 0.000850 0.000163 -0.002095
hax Rzt B S DEAD + WAl 0E7S -0.005 -0.000 0675 -0.000904 0.0008EE -0.002008

Figure 2. 118
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For the Beam Relative Displacement table, the details are as
follows :

All

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

Max Displacements

The Max Displacements tab presents the summary of maximum
sectional 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
to the resultant maximum section displacement of the member.

B rcframe_std - Beam Relative Displacement Detail:

4[4[ » [MT, Al Relative Displacement }y Max Relative Displacements f
Length Max x Dist Max y Length Max z Dist Max -
0 -0.001 0 0 0 0.001
2LIVELOAD 3500 -0.00m 2333 0.000 2E25 -0.000 0.500 0.001
3WIND LOAD 3500 0.000 2625 -0.000 3.208 -0.000 0417 0.000
4 DEAD + LIV 3.500 -0.004 2333 -0.000 3208 -0.001 0.500 0.004
5 DEAD + Wl 3500 -0.00m 2042 0.000 3.208 -0.001 0.500 0.001
2 |1 DEADLOA 6.000 -0.000 4.000 -0.007 3.000 -0.000 0667 0.007
2 LIVE LOAD 6.000 0.000 5.000 -0.006 3.000 -0.000 0667 0.006
3WIND LOAD E.000 0.000 5500 0.om 4.000 0.00m 0.583 0.001
4 DEAD + LIV 6.000 0.000 5.500 -0.018 3.000 -0.000 0867 0.ME
5 DEAD +Wl 6.000 0.000 5,500 -0ooy 3.000 0.004 0.553 o.oo7
3 |1 DEADLOA 3500 0.001 1167 -0.000 0.292 -0.001 0333 0.002
2 LIVE LOAD 3.500 0.001 1167 0.000 2625 -0.001 0333 0.002
WRN T DA AN NN 3 -nnnn 14RT il n7En ot b
. i Y

Figure 2. 119
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The sub-pages under the Node page are described below in brief.

Page

Sub-Page

Purpose

Node

Displacement

Displays nodal displacements along with
tabular results for Node-Displacements
and sectional Beam displacements.

Reactions

Displays support reactions on the
drawing as well as in a tabular form.

Modes

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

Time History

Displays Time history plots, for time
history analysis. This sub-page too will
appear only if time history analysis is
performed.




2.11.8 Displaying force/moment diagrams

Steps:

1.  The simplest method to access the facilities for displaying

Tutorial 2

force/moment diagrams is from the Beam | Forces page along the

page control area on the left side of the screen. The bending

moment MZ will be plotted by default, evidence of which can be

found in the form of the Mz icon show in the diagram below which

becomes active.

0 Mode

l Beam

I 1% Graphs [ o] ftresses mﬂrca

II_T Reports [ 5 Animation

77 &% ¢ |2 LVE LOAD

=)

pum 2@ AP AW D

Bending £ Moment

« Surmmary k Envelope £

| Fx
Figure 2. 120

Fv

Fz
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Edl rcframe. std - Whole Structure =] B3

7

T?X Load 1 : Bending Z

Figure 2. 121
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The option for selecting the force/moment diagram is available
from another facility also - the Results | Bending Moment menu
option - as shown below.

Resultz

& Animation...

Deflection !

IE Section Displacemant
Ltilization Fatio...

@ Beam Stresses
4 Flate Stress Contour...
" Solid Stress Contaur. .

C}D IMade Shape Dizplacement. .
Time Histan Graph...

Select Load Case...
Scale...

Yiew Walue. ..

Update Propertiez
5lat Hetfarcement...

Figure 2. 122
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2.11.9 Switching between load cases for
viewing the force/moment diagram

Steps:

1. To change the load case for which to view the force/moment
diagram, you may click in the list box called Active Load and
choose the one you want.

GREEZED ||Da@adm ey BA

B Q8@ QrmetQ sfiveon k3
4G |26 aw D Bl P ak

Figure 2. 123

—

2. Alternatively, either click on the Symbols and Labels icon or, go to
View | Structure Diagrams menu option as shown below.

iew Tools Select Results  FReporl
Zoom 3
Fan
Wiew Selected Objects Only

v Alwayz Fitin Curent Window

Tables...
Whale Structure

Origntation. . F4

Structure Diagrams. ..

[ pemn Wiew..
e Wiew...
Wiew M anagement 3

Toolbars...
Optionz...
— Set Stucture Colors. .

i} Structural Tool Tip Optiong ..
O & S8 ey Al 11 el 19 15 2 M X

f—

Symbols and Labels Refresh

4> 3D Rendering

Figure 2. 124
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In either case, the Diagrams dialog box comes up. Select the Loads
and Results tab and choose the second load case (LIVE LOAD)
from the Load Case list box. Also, let us check the Shear yy check
box. Then, click on OK.

x

Force Limits | Apnimation I Drezign Resultz
Stucture Loads and Results | Scales I Labels
( Load Case: |2 LIVE LOAD [ ]
[ Loads Deflection Beam Forces Diagram—
" Loads: Diect [ ||  Maore ;
" Deflection . @ Haich CIFi
Moment J  Dutline
] G L) e + Section Displacement
—Mode Shape
Mode Shape: INDne VI [~ Mode Shape .
r Beam Forces
I~ doial C T From To =
P - . . =-119982 :-11.99352
Diagram Colar CAT 49 5983 qbqo8s
% lntensty ———— -10.4985 -5.99865

i -5.99868 -7.4989

Finirmum: I-'I'I.EIE|82 o g

I awirnLirn: |11.9982 -5.99912 -4.49934

v -4.499354 -2.99956

Mo of values: |1E E g -2,99956 -1 49978
9 -1.49373 o

10 o 1.49973

o
W Shearyy M Bendngw || |73 149978 2 99558

[~ Shearzz . [ Bending zz . 12 299956 4.49934
13 4.43934 599912

[~ Torsion . i5,99912 7.4989
Cores: ol H 1] | Plv

ok I Cancel | Apply | Help |

Figure 2. 125
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4. The figure below shows the shear force diagram for load case 2.

Ed rcframe. std - Whole Structure =] 3

]
T
]
L
A

e
X

"L
|

T?X Shear Y

Figure 2. 126

5. To display the bending moment diagram for say, load case 4 (DEAD
+ LIVE), follow steps 1 to 3 above and select load case 4.



Tutorial 2| 2-125
The following diagram should appear in the drawing area:

Ed rcframe. std - Whole Structure =] E3

gt ey

T?X Load 4 : Bending Z

Figure 2. 127
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21110 Changing the size of the force/
moment diagram

Steps:
If the diagram appears too imperceptible, it may be because it may
be drawn to too small a scale. To change the scale of the moment

plot, you may

a) click on the Scale icon

[0 888 a1 i b 15 2 W) ||
¢ O} &[5 DEAD +wiND |
s P E W D al=N

Figure 2. 128

b) choose Scale from the Results menu

Results

B Animation...

Bending Moment
Deflection

,? Section Displacement
Utilization Ratio...

(% Beam Stresses
ﬁ Flate Stress Contour...
g Salid Stress Cortour..

C}D Iode Shape Displacement...
Time Histary Graph..

Select Load Cazge...

Wiew Value... %

Update Properties

Slab Feinforcement...

Figure 2. 129

or
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c) go to View | Structure Diagrams | Scales menu option. All
of the above will bring up the following dialog box.

x

Faree Limits I Animation igt Fesults
Structure I Loads and Results Scales Labels
~Load Scales

[ Apply Immediately

Paint Forze: IW M per mm
Diist. Farce IWE |BEAE per mm
Poirt. b orment; ME kiprin per mni
Diizt. b ament: IWE |Eindin per mm
Pressune: IWE psi per mm

 Result Scales

[ BendingY: 787202 [§] kip‘inpermm]

Bending £ : IWE kiprin per mni
Shear r: |1 TR12T E M per mim
Shear £ IWE M per mim
Anial: IWE M per mim
Torsion: IWE kigTin per mm

Dizplacement; IDE—E FAM PEF
Beam Stress: |1SE.85 E psi per mm Save Az Default |

Made Shape: [0.00333701 E Resst To Defaul |

lcon Size

Support leon © |3 E 4 Master Block ; |3 E 4
QK. I Cancel | Apply | Help |

Figure 2. 130

In the Bending field, specify a smaller number than what is
currently listed, and click on OK. The moment diagram should now
be larger.

In the above dialog box, if you switch on the check box Apply
Immediately, pressing the up or down arrow keys alongside the
number will produce immediate results in terms of a smaller or a

2-127
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larger diagram depending on whether you click the up or the down

arrow keys.
x
Farce Limits I Animation | Design Results
Structure I Loads and Fesults Scales | Labels
_ r
Load Scales l v Apply Immediately
Point Force: |1 7H127 M per mm

Diist. Farce IWE IbE/ it per mm
Proint. b orment; WE kiprin per mnm
Diizt. bament: WE Ibrinin per mm
Pressure: IWE psi per mm

~ Result Scales
Bending " IWE kiprin per mnm
Bending 2 : IWE kiprin per mm
Shear v IWE M per mm
Shear = IWE M per mm
Auxial IWE M per mm
Torzion; IWE kiprin per mnm
Dizplacernent: IDE—E T PEr nm
Beam Stess: IWE P pEr M save As Defaul |
Mode Shape: ID.DDSSS?W E Feset To Default |

lcon Size

Support |eon |3 E % Master Block ; |3 E 4
Ok I Cancel | Apply | Help |

Figure 2. 131
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2.11.11 Changing the degree of freedom for
which forces diagram is plotted

Force and moment diagrams can be plotted for 6 degrees of
freedom — Axial, Shear-Y, Shear-Z, Torsion, Moment-Y, Moment-
Z. One may select or de-select one of more of these degrees of
freedom from View | Structure Diagrams | Loads and Results.

x

Force Limits | Apimation I Design Results I
Structure Loads and Results I Scales I Labels
Load Case: |2 LIVE LDAD |
[ Loads = -~ Deflection Beam Forces Diagram——
[~ Loads: Diect [ || ¢ Mone ;
. & Hatch  Fil
Moment __| || ¢ Deflection o  Duline
& Eramlliass S % Section Displacement
—Mode Shape
Mode Shape: INDI"IE 'l [~ Mode Shape .
r— Beam Forces
™ Asial cCH ™H
€ Diagram € Calon C/T
& [1tensity

bl imirnini: I-'I'I.SSSQ
Mairnurn: |11.9982
Mo of values: |1E E g -2.99956 -1.49975
9 -1.49975 0
. 1m0 1 49978
I Shearyy Wl T Bendngw |7 14ga7s 2 agase

[~ Shearzz . | Bending zz . 12 299955 4.49934

13 449934
™ Tarsion . Samais
FCoess ¢l 1H i‘

1]4 I Cancel | Apply | Help |

Figure 2. 132

All degrees of freedom currently plotted will be indicated with a
tick mark.
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The icons of the Results toolbar may also be used to turn on/off
specific degrees of freedom.

Pt A @AM P ED o L O E

Figure 2. 133

For the sake of easy identification, each degree of freedom (d.o.f)
has been assigned a different color. One may change the color for
that d.o.f. by clicking on the color button alongside the d.o.f, and
make a new choice from the color palette.

rBeamFoges —— |
I~ 2wl s . T .
7! Diagram, £ Color C4T
1% |ntensity

Minirum: I-W‘I 3582
W awirnum: I“‘I 9382
Mo of values: I'IB

[~ Shearyy . [ Bending yy J
[~ Shearzz . v Bending zz .
[~ Tarsion .

[~ Stess € . T .

Figure 2. 134

The appearance of the diagram may also be set to one of the 3 —
Hatch, Fill or Outline by turning on the relevant option in the
dialog box shown earlier.

Beam Forces Diagram—
f¢ Hatch " Fill
& Outline

Figure 2. 135
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2.11.12 Annotating the force/moment diagram

Steps:

1.  Annotation is the process of displaying the force/moment values on
the screen. Select the View Value option from the Results menu.

Resultz

B Animatian...

Bending Moment
Dreflection

,? Section Displacement
Litilization Fatio...

@ Beam Shesses
O Plate Stiess Contaur...
g Solid/Stress Contour...

cl) Mode Shape Displacement. .
Tirme History Graph...

Select Load Case...
Scale. .

by

Update Properties
51k Heinfarcement...

Figure 2. 136

2. The following dialog box comes up. From the Ranges tab, select
All members. If you wish to annotate the force/moment for just a
few members, specify the beam numbers in the beam list.

& Fanges  Modes: I
Beams: |1 4

Remove Al | Annotate | Cloze

Figure 2. 137

We will annotate the results for all members. So, keep the button
on All
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From the Beam Results tab, check the Bending - Maximum option.
Click the Annotate button and notice that the values appear on the
structure. Click the Close button to close the dialog box.

1 Annotation - rclrame.std - Whole Structure

Fianges Eeam Results | MHode I Heactinnsl

— Bending
[~ Ends W Maximum [ Mid paint

— Shear
[~ Ends [~ Maximum [ Mid paint

Al
[ Ends

— Displacement
[ Max Resultant

— Combined Bending and Axial Stress
[~ Ends [~ Maximum [ Mid paint

Remove Al | Annotate | Cloze

Figure 2. 138
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The following figure shows the annotated MZ diagram for load
case 5.

Edl rcframe. std - Whole Structure =] 3

ax: 22.200 kNm
ax: 17.469 kNm

gx Bending Z
Moment - kNm

Figure 2. 139
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21113 Changing the units in which
force/moment values are annotated
Steps:

1. The units in which force and moment values are displayed in the
post-processing mode are referred to as the display units.

Display units may be modified by using any one of the following
methods:

a. by clicking on the Change Graphical Display Unit icon

[Ddmgl gy 2 KA
id Q o Change Graphical Display Unit| j| ?

P EB L Cmp |

Figure 2. 140

b. by going to Tools | Set Current Display Unit menu option

Tools Select Resuts Report Mode ‘Window Help
Check Multiple Stuctures...

Check Duplicate 3
Orphan Modes 3
Check for ' arped Flates...

Check Zero Lenath kMembers

Check Overlapping Collinear Members

Check Owverlapping Flates

Check Beam Flate Connectivity

Check for Solids with Megative Yolume [Jacobian] ...
Check for Warped Solids

Fedefine Incidence

Calculator...
Unit Carerter...

b= Dimension Beams...

9 Dizplay Mode to Mode Distance
% Femove Hode Dimnetsion
& Set Current Input Urit...

Figure 2. 141
or,



c. by selecting the View | Options menu option.

Wiew Tools Select Results
Zoom

Pan

Wiew 5 elected Objects Only
Always Fit in Current YWindow

<

Fepar

3

Tables...
“Whole Stucture

Orientation. ..

F4

Structure Diagrams...

[Hpen Wiew...
Il Wiew..
‘Wiew Management

Set Structure Colors...

Structural Tool Tip Options ..

£ 3D Rendering

Fiefresh

Figure 2. 142

Tutorial 2

In the Options dialog box that comes up, select the Force Units
tab. For bending moments, change the Moment unit from its
current setting to one of the choices available, say, Mton-m or kip-
ft or anything else you desire, and select OK.

Options
B Tolerance
E Tables - Foree
Agsign Dlgs
E Node Labsks Faree IN vl Show FE dec places
B EeamLabels .
Distr. Force Ika I Show |3 dec places
E Plate Labelz m h I_E P
E Golid Labels ( ament - Show |3 dec places
E Load Labels m I':g
B Arnotation Distr. Moment IkNmJ’m vl Show |2 dec places
E Structure Units
B sectionUnits Stress IN!mm’ vl Show FE der places
[{] Farce Uitz
= Dimenzian Acoeleration Im!sec’ vl Show FE dec places
Ratation rad - Show IS_E dec places

I
=]
=2
=

w1

| Cancel |

Help

Figure 2. 143

2-135



2-136 | Tutorial 2

The diagram will be updated to reflect the new units.

E& rcframe. std - Whole Structure =] B3

ax: 16.374 kipft
3 Max: 12.885 Iil(ip-ft

[ =
Pax: 7.249 kip-ft

i

ax: 10.222 k

Yﬁx Bending Z
Moment - kip-ft

Figure 2. 144
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2.11.14 Beam Forces Table

When we select the Beam | Forces page from the page control area
on the left side, the screen that appears is shown below.

STAAD.Pro - reframe. std O]
File Edt “iow Tools Select Resuls Repot Mods Window Help

ddr iRt G BEN” [BReenal |Dad-an s A ||Baes |
PEORIEIDE++ o & [Haaaaa®aq @ et Q &[renwon =K
AYAGHHBEBS G TOR R4 6 R ARPED fa @ || nla)|

= a1 Beam Ev P =
W = E 4[4 IR A A Summary A Envelope f
= | & Fx Fz M Mz [
5 5= | LS Hoda n FI]{ N Kip-ft k'ivzﬂ Kip-ft
e [— 1 [1DEADLOA 1 ZE01BA61 5534 667 96.331 0117 0477 4877
B3| 2 Af7eaT{3 " daad BET - 531 0447 {0728 ‘a4
m =2 ZLIVE LORD 1 174778875145 38T 0,001 0108 0442 “qag
g |—| B 2 ATATTEET 5145367 -30.001 0109 0675 a7
=2 5VAIND LOAD)| 1 Saigriz EsTeisd3e31ss 0115 0757 7308
b =]l 2 iaiaiz] T iazngd G835 ERAL 0460 2415
m g 2] 4DEAD + LIV 1 STANI 36T 14363648 241543 0307 1255 2529
(el 2 ETTEAGS 14303645 341543 0307 1873 24551
s 5 DEAD + 1 28763107 SaedvEs. Ev2asE 0025 1532 4088
R = 2 Ag8a25T1 7962 37235 0025 -0.560 7245
— £ 2 [IDEADLOA 2 8534230 18799736 99211 0726 0417 a481
k| & 3 Be34230 181737 89211 0725 ‘0322 0288 o
= ST AR B cancnTn a7iTRnnA FEREN e nina a7an
= £ 4| | i
= T
" 4[4 o], ANl £V Axfal Forces j, Max Bending Moments , Max Shear Forces /
Dist Fx Fz Mx Mz [«
] = e mm n Fuy 1 Kip-ft k::)-’ﬂ Kip-ft j
1 [1DEADLOA 0000] 26016461 5534 667 35,331 0117 0477 4827
B75.000] 242137745534 66T 96331 0117 0538 K
= 750000 22409086 5534 667 96.331 0117 0.601 2317
e 2625000 20604398 5534 667 96331 0417 0863 5389
7] 3500000 157897135534 667 96331 0117 0735 9481
15 2LIVELOAD OO00| 17477867 5145367 90.001 0109 0442 4487
= E75.000] 17477957 5145367 40.001 0109 0500 g7
Le 17E0000| 17477987 8145387 40001 6108 0558 3984
| 2625000 1747787 5145397 90.001 0109 0617 5475
IE00000| 174TTEET 5145367 90.001 0109 0675 5738
3IND LOAD) oooo| Asimriz Eereiss3631sE 0118 0757 7208
Tﬁx §75.000 1419712 B3I AF. -363.155 0118 0523 2310
Bending Z FvEnnnnl iaiads | ATST A ReR A28 AAAE e} Erehd|
4 | iy
For Help, press F1 [Post Made [Load 1: DEAD LOAD Input Urits: [M-mm 2

Figure 2. 145

The axial forces and shear forces, bending and torsional moments
in all selected beams for all selected load cases are displayed in a
tabular form along the right half of the screen. Load cases may be
selected or de-selected for the purpose of this table from the

Results | Select Load Case menu. (See section 2.11.16 for details)
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If you happen to close down any of these tables, you can restore
them from the View | Tables menu.

Tables E2

Tahles:

[ Section Properties ﬂ
[ Materials

™ Supparts

™ Supported Modes

[~ Node Displacements

[~ Beam End Displacements

[~ Beam Displacement Detail

™ Support Reactions

— ¥ Beamn End Forces
Yiew Toolz Select Results Repdl | poam Fores Detail
Zoom k [~ Max Forces by Section Property
[~ Plate Centre Stress
Pfan _ ™ Solid Centre Stress Jid
Wigw Selected Objectz Only List
v Alwayps Fit in Current Windaw ’]7 Bnalyziz Input W Analysis Besuls

Tables. ..
YWhole Stucture

QK. I Cancel

Figure 2. 146

The Beam End Forces table window has three tabs: A/, Summary
and Envelope.

i rcframe.std - Beam End F

[ A [0 [0 A0 A Summary E'nvelope,:r

Beam LiC Hode F; Far F“z
1 1 DEAD LA 1 26015465 -5534 667 95.331
2 -18799.715 5534 BEY -96.33
2 LIWE LOAD 1 17477957 -5145.387 a0.001
2 -17477 987 5145387 -90.001
3WIMD LOAD) 1 1413712 8876.163 -363.155
2 1419.712 1420820 363155

Figure 2. 147
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All - This tab presents all forces and moments corresponding to all
6 degrees of freedom at the start and end of each selected member
for all selected load cases.

[ 4w R AllA Summary A Envelope
Fx Fz Mz Mz rs
femm| S (L2 KH :ﬁ KH MTon-m m':ﬁ.m MTon-m

1 |1 DEADLOA 1 26015 5535 0.096 T 0.066 -0 EET
E 18800 5535 -0.096 0016 0100 -1 308

2 LIVE LOAD 1 17475 5145 0.090 -0ms 0.061 -0E20

E 7478 5145 -0.0a0 0015 -0.0a3 -1 28

31IND LOAD 1 -1.420 8576 -0.363 0016 0105 0.996

E 1.420 1.421 0.363 -0ME 0.025 0.334

4 DEAD + LIv 1 ST i 14 364 0.242 0042 0474 1732

E 43773 14364 0242 0.042 -0.280 -3.334

5 DEAD + 1] 1 26,763 5470 0372 0.003 0.210 0.585

E 18823 76 0372 -0.003 0077 -1.002

2 [1DERDLOA E 5534 18.300 0.099 0100 -0ME 1.308
3 5534 19174 -0.03a 0100 -0.044 1422

2 LIVE LOAD E 5145 17475 0.092 -0.0a3 -0ms 1.216

3 5145 17 826 -0.0az 0.093 -0.041 1322

31IND LOAD E 1.420 -1.420 -0.363 0.025 0016 -0.334

3 -1.420 1.420 0.363 0025 0.206 0535

4 DEAD + LIv E 14361 43779 0.259 -0.280 0042 3.394

3 14 361 43,745 -0.258 0.260 01186 -3580

5 DEAD + 1] E 7925 18823 -0.366 0077 0.003 1.002

3 -7a2s 22943 0.366 0077 0.220 2264

3 [1DEADLOA 3 33,348 5434 -5.434 -0.000 1322 1322
4 -45 TEE -5.434 5434 0.000 0617 0617

2 LIVE LOAD 3 35652 5052 5052 0.000 1.229 1.229

4 -35 B52 5052 5052 -0.000 0574 0574

31IND LOAD 3 1.474 2295 0237 0143 0.039 0.251

4 1474 2295 0227 0143 0.042 0.565

4 DEAD + LIv 3 99.490 14.097 14087 -0.000 3.430 3430

Figure 2. 148

Summary - This tab, shown in the next figure, presents the
maximum and minimum values (forces and moments) for each
degree of freedom. All beams and all Load Cases specified during
the Results Setup are considered. Maximum values for all degrees
of freedom are presented with the corresponding Node of
occurrence and Load Case number (L/C).
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& rcframe.std -Beam EndForces: M=l
L4 [» [P AN Y Summary £ Envelope /
My
4 DEAD + LIV 4 109.593 14087 -14.097
1 3 YWIND LOAD 1 -1.420 0.676 -0.363 0016 A 0.996
2 4 DEAD + LIV 2 14361 48.779 0.259 -0.260 L 3.394
2 4 DEAD + LIV El 14361 -49.745 0.259 -0.260 A 3.690
B 5 DEAD + Wl ;] 5909 20.609 1.035 0452 ¢ 1.413
4 5 DEAD + Wil £l 28549 -5.8089 -21.328 -0.225 s -0.696
] 5 DEAD + Wl B 5909 20609 1.035 0.482 c 1.413
2 4 DEAD + LIV 2 14361 43779 0.259 -0.260 L 3.394
3 4 DEAD + LIV 3 99 490 14 087 -14.097 -0.000 X 3.430
5 4 DEAD + LIV 4 109595 14 087 -14.097 -0.000 i -1.601
2 4 DEAD + LIV el 14361 -49.7435 0.259 -0.260 A 3.690
1 4 DEAD + LIV 1 a7 441 -14.364 0.242 -0.042 A A.732

Figure 2. 149

Envelope : This tab shows a table consisting of the maximum and
minimum for each degree of freedom for each member, and the
load case responsible for each of those values.

rcframe. std - Beam End Forces: H=] E3
Emwelope /
Beam Hode Env ::
4 DEAD + LIY 3 WIND LOAD: SWIND LOAD:S DEAD + W (3 WIND LOAD:
-V -1.420 -14 364 -0.372 -0.042 0.000 -1.732
FWIND LOAD: 4 DEAD + LIV 5 DEAD +' (4 DEAD + LIW - 4 DEAD + LIV
1 2 +yE 457749 0.000 0.242 0me 0.260 3.5394
4 DEAD + LIV - 4 DEAD + LIV :3WIND LOAD: 4 DEAD + LIV 4 DEAD + LIV
-WE -1.420 -14.364 -0.372 -0.042 -0.025 -0.334
FWIND LOAD: 4 DEAD + LIV 5 DEAD +' (4 DEAD + LIN 13 WWIMD LOAD: 3 WIND LOAD:
2 2 +yE 14 361 45.779 0.258 0025 0.016 3.5394
4 DEAD + LI% 4 DEAD + LI 14 DEAD + LIV (3 WIND LOAD: 3 WYWIND LOAD: 4 DEAD + LIY
-WE 0.000 -1.420 -0.366 -0.260 -0.042 -0.334
- FWIND LOAD:S DEAD +% 4 DEAD + LIV 4 DEAD + LIV 3 WWIND LOAD:
2 3 +VE 14 361 0.000 0.239 0025 0116 3690
4 DEAD + LIV - 4 DEAD + LIV {3 WWIND LOAD: 4 DEAD + LIV 4 DEAD + LIV
-WE 0.000 -49.745 -0.366 -0.260 -0.220 0.000
- 4 DEAD + LIY (5 DEAD +% 4 DEAD + LIV iS5 DEAD + ' -
3 3 +yE 99.490 14.097 0.000 0.000 3.430 3.430
4 DEAD + LIV 4 DEAD + LIV - 2 LIWE LOAD (4 DEAD + LIV 4 DEAD + LIV
-WE 0.000 0.000 -14.097 -0.187 0.000 0.000
- - 4 DEAD + LIV :5 DEAD +wi - -
3 4 +yE 109593 14.097 0.000 0.000 0.000 0.000
4 DEAD + LIV 4 DEAD + LIV - 2 LIWE LOAD - -
-V 0.000 0.000 -14.097 -0.187 -1.601 -1.601
- - 4 DEAD + LIV 5 DEAD +' 4 DEAD + LIV 4 DEAD + LIV
4 5 +yE a7 .44 0136 0.000 0.042 3148 0029
4 DEAD + LIY 3 WIND LOAD: - 4 DEAD + LI (5 DEAD +W | 3WIND LOADT
-WE -0.054 -14 364 -21.328 -0.225 -0.174 -1.732

Figure 2. 150
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2.11.15 Viewing the force/moment diagrams
from the Beam | Graphs page

The Graphs page in the Post Processing Mode allows us to
graphically view moments and forces such as Axial, Bending zz,
Shear yy and Combined Stresses for individual members. Select the
Graphs sub-page nested under the Beam page from the left side of

the screen as shown below.

PR | K rchrame. std - Whole Structure M=l B
= | 3
s\ £
fireg
O
=
&
i}
z|: P
) BR
£
= -3 d_,.,-"'"_d -
E 5 { Y
o ,_af”ﬂ_ﬂ ™
2 — 5
o 2 3 )
8 e
- \)
. b
i 7
4
7]
7]

Figure 2. 151
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The Main Window area of the screen shows the loading on the
structure. On the right side of the screen, the force/moment
diagrams appear (see figure below). When we highlight a member
in the main window by clicking on it, the graphs are plotted for
that member in the data area.

The following figure shows the graphs plotted for member 1 for

load case 4.

STAAD Pro - rcframe. std =] E3
Fle Edt View Took Select Results Repor Mode Window Help

QEdHdRiexX g EBEM” |[SReenad | [Dadafnex KA |BaEA|
POPOIRIee+book |[EAQARACQR QB gt Q &[romn. v :|'|?‘
AYRGHABERS T B8 [AR4G 2R TED L Ham [nl=0|
? P Y | &2 rcframe.std - Whole Structure [_[ofx] roframe.std - Beam Graph o [m] 5}
oy s Mz(kip-ft)
BHE
i | il 30 24630
3 I 2 20
B g, 10 10
® 2 o T ; m
=5 ey I— e 2000 o0 ssuag
il oy gl 20 125 20
RSl @ w0
£l =
e g
v \_ ; ™ rcframe.std - Beam Graph P[] 9}
2 |— Fy(h)
= £
- ] = 15000 15000
& % 10000 410000
jad E 5000 000
= 0 T T T 12
- 5000 1000 2000 3000 38005000
[ ] 10000 10000
a 15000 e Erorak
= rctiame.std - Beam Graph ol x|
= FaH)
7 —t e
R; 40000 F40000
152 20000 F20000
10 T T T 2
20000 1000 2000 3000 3500E20000
40000 40000
Ex 60000 S60000
Load 4
For Help. press F1 |Post Mode |Load 4: DEAD + LIVE Input Urits: [N-mm

Figure 2. 152
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The following figure shows the graphs plotted for member 2 for
the same load case.

STAAD Pro - rcframe. std =] E3
Fle Edt View Took Select Results Repor Mode Window Help

QEdHdRiexX g EBEM” |[SReenad | [Dadafnex KA |BaEA|
PEPIIHIDE= P+ ook E‘@@,QQQQQQDS}QA‘ODEADwUVE v|@‘
AYRGHABERS T B8 [AR4G 2R TED L Ham [nl=0|
=i SaDomG o=
- Mz{kip-Tt)
[k )5 | 30 246 26730
3 i 2 20
B 8|4 10 10
8 % o] 3000 Fo
Sl & e
11 2 2
L w = =
Iy g £ .
| B
g || : [® rcframe.std - Beam Graphs - -1oix|
o |—] Fy()
— & Ei 0000
L | &
o [ 25000 25000
|
= 20 T T e
[ 25000 e iy
[ ]
S0000 19795 0000
R:IO Fae(M) == il
R; 10000 10000
152 5000 00
2L T T s
5000 2000 4000 60005000
10000 410000
Load 4 15000 15000
oa
For Help. press F1 |Post Mode |Load 4: DEAD + LIVE Input Urits: [N-mm

Figure 2. 153

We can change the degree of freedom for which results are plotted
by doing the following. Go into one of the 3 drawing windows on
the right side, and click the right mouse button. The following
dialog box will appear.

2-143
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rcframe. std - Beam Graphs - Beam 2 =] B3
Fy(H}
30000 19058 aao0
23000 Copy Flcture 2a000
T ake Picture
2 3
Diagrame... &00
25000 [ Follow View Selection 25000
50000 Sawve data i a text file... _49:466 Loy

rcframe.std - Beam

=10l x|

I T

Figure 2. 154

Select Diagrams. In the dialog box which appears, switch

on/switch off the degrees of freedom you desire.

Diagram

— Forces

[ Bending yy J [ Shearzz
[ Bending 2z . [~ Shear
¥ Tarsion . [ Aial

[ Stigss [ |

ak. I Cancel |

Help

Figure 2. 155

Click on OK and that degree of freedom will be plotted in that

window.
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2.11.16 Restricting the load cases for which
results are viewed

Steps:

1. To restrict the load cases for which results are viewed, either click

.
on the Results Setup icon — or, go to Results | Select Load Case
menu option as shown below.

Results

B Animation...

Bending Moment
Deflaction
A Section Dizplacement

Ltilization Fatio...

@ Beam Shresses
{f§ Flate Stress Contour...
‘ Solid Stress Contour...

Cl; Mode Shape Displacement...
Tinie Histary Grapk. ..

Scale...

Yiew Walue...

Update Properties
5|5t Henfarcement...

Figure 2. 156
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2.

In the Results Setup dialog box that comes up, let us first un-select
the already selected load cases by clicking on the button.

Results Setup

Loads | Hangel Fesult Yiew Dptionsl

 Load Case

Avyailable: Selected:

1DEAD LOAD
2LIVE LOAD
FWIND LOAD
4 DEAD + LIVE
SDEAD +WIND

2]

n
!lL

oK ,}J Apply Help
L

Figure 2. 157

Select load cases 1 (DEAD LOAD) and 3 (WIND LOAD) by

holding the ‘Ctrl” key down. Then, click on the button. After
the load cases have been selected, click on the OK button.

Results Setup

Loads | Hangel Result View Dptionsl

— Load Case:
Available: Selected:
2LIVE LOAD 5 | 1 DEAD LOAD
4 DEAD + LIVE FWIND LOAD
BDEAD +'WIND B |

2|~

ak. [: I Apply Help

Figure 2. 158




Tutorial 2 2-147

2.11.17 Using Member Query

Member query is a facility where several results for specific
members can be viewed at the same time from a single dialog box.
It is also a place from where many of the member attributes such as
the property definition, specifications (releases, truss, cable, etc.)
and beta angle can be changed for input purposes.

Steps:
To access this facility, first select the member. Then, either go to

Tools | Query | Member menu option or, double-click on the
member. Let us try double-clicking on member 4.

E rcframe. std - Whole Structure — [O=]
-
-y
-
f \\
p L2 N
g 1 \5\
"
\
2 ] \\
\
1 2
|
7
B3

Figure 2. 159
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As we double-click on member 4, the following dialog box comes
up. Let us take a look at the Property tab.

i rcframe_std - Beam | x|
Geomety  Property | Loadingl ShearBendingI Deflectionl Concrete Designl

Beam no. = 4. Section: Rect 0.30:0.28

| |
Length = 3500 275.000
r— Physical Properties [Unit: mm)
A 2300 I 9.49335e+00
Ry F2500 Iy 5.19922e+00 Assign/Chang Property |
Az 2300 Iz 6.1575e+005
) 300 Wy 273

— M aterial Propertie:

Elasticity(ktimm2) |22 Density(kaima)[2549.29 MATERIALT
Paisson |07 Alpha jo
Azszign Material |

Frint | Cloze I

Figure 2. 160

The figure above shows where the buttons are located on the
member query box. If the member contains output result tabs
(Shear/Bending, Deflection, Steel Design, etc.) in the query box,
changing member attributes like releases will cause these result
tabs to disappear. This is due to the fact that the current output no
longer reflects the new input.

NOTE: If you assign or change property by clicking on the
Assign/Change Property button in the above dialog box, ensure
that you keep the check mark on “Apply to this Member only” in
the ensuing dialog box. Else, changing the member attributes for
one member will subsequently change the attributes of all other
members belonging to the same attribute list. For example, if the
current member's property is also assigned to other members,
changing the property on the current member will change the
property of all the members.
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Let us click on the Shear/Bending tab. The following dialog box
appears.

i rcframe.std - Beam E

Geometmy I Property I Loading Shear Bending | Deflection I Concrete Design I
Beam Mo =4
9.46
SDI/_//", 1182.40
-4.83
I\ 1
L]
— Section Forces st Fy Mz
TS Fy — ;I mm M kip-ft
mm H kip-ft [0.000 [ssaeee7  [4827
233333 -5a34 66T 4 635
2625 -5a34 66T 5889 Selection Type
291667 -5534 66T T.080 Load Caze : 1:DEAD LOAD -
320833 -5a34 66T 5270
3500 5534 667 0461 * Bending-Z ¢ Bending -
| - " Shear - " Shear -2
Print | Cloze I

Figure 2. 161

The above page contains facilities for viewing values for shears
and moments, selecting the load cases for which those results are
presented, a slider bar (see next figure) for looking at the values at
specific points along the member length, and a Print option for
printing the items on display. Experiment with these options to see
what sort of results you can get. Grab the slider bar using the
mouse and move it to obtain the values at specific locations.

2-149
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N
Section FDICBﬁ izt Fu iz
Hi= Fy i ;I i M kMm
mm H khm [7500 [EEaeer [4iz
2EE3.33 -5534 BET B.370

Figure 2. 162

Another page (Deflection) of the above dialog box is shown below.

i rcframe.std - Beam E

Genmetryl F'mpert_l,JI Loadingl Shear Bending  Deflection |E0ncrete Designl

Beam Mo =4
SD
-0.041
|\ 1
1
st Dizp
— Deflection mim cm
Dist Displ = [0.000 [0.000
mm cm
233333 0017 Selection Typg——————————————————
3625 Y] o
w667 o0 [DEADLDAD ~]
2233'33 ggi: (* Global Deflection  ©* #Dir
- Y Dir
|
-  Local Deflection = Z Dir
Prirnt Cloze

Figure 2. 163
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The Concrete Design page of the above dialog box is shown
below.

i rcframe.std - Beam E

Genmetryl F'mpert_l,JI Loadingl ShealBendingI Deflection  Concrete Design |
Beam no. =4 Design code ;. AC-02
—Deszsign Load——— [~ Deszign Parameter
Load 5 Fy(tMpa) 415
Location STA Feihpa) 25
2
200,000 Puikns) 28.55 Az Regd(mm®) (1056
hziKn=-ht) |6 .52 Az (%) 1523
My(Hns-ht | 2087 Bar Size 20
BRI R_—"
275000 mm
Print Cloze

Figure 2. 164

To look at the results of another member using this query facility,
simply close down this query dialog box and repeat the steps
outlined earlier in this section for the desired member.
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21118 Producing an on-screen report

Steps:

Occasionally, we will come across a need to obtain results
conforming to certain restrictions, such as, say, the resultant node
displacements for a few selected nodes, for a few selected load
cases, sorted in the order from low to high, with the values
reported in a tabular form. The facility which enables us to obtain
such customized on-screen results is the Report menu on top of the
screen.

1. Let us create one such report. We will create a table that shows the
member major axis moment (MZ) values sorted in the order High
to Low, for members 1 and 4 for all the load cases. The first step to
do this is to select members 1 and 4 from the structure. With the
beams cursor active, select members 1 and 4 using the mouse, or
use the Select | By List | Beams option of the Select menu and type
1 and 4 as the member numbers. Next, go to the Report | Beam
End Forces menu option as shown below.

Report

Beam Property. .

Joint Dizplacement. ..

Support Reactions...

Bearm End Farces. .

Section Digplacement. ..
Section Forces. ..

Beam Streszes...

Flate Resultz 3

Figure 2. 165
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In the dialog box that appears, select the Sorting tab. Let us select
Moment-Z as the End Force, set the Sorting Order to List from
High to Low, and switch on Absolute values under [f Sorting
done. (If we wish to save this report for future use, we may select
the Report tab, provide a title for the report, and turn on the Save
ID option.) Under the Loading tab, make sure all the 5 load cases
have been selected. Then, click on the OK button.

Beam End Force
Sorting |Loading| Heportl
— Sort By End Forces
 Axial Force
 ShearY
" ShearZ
= Torsion
 Momert-
* Momert-Z

 List with no sort done

—If Sorting Done

[V Absolute alues

—Set Sorting Order
& Ligk from High to Low
€ List from Lowe to High

Cancel

o]

Help

Figure 2. 166

The next figure shows the member end forces sorted table with the
MZ values sorted from High to Low based on Absolute numbers.

W i
kH kH kH kHm kHm kHm

4 4 6 48779 14 364 0242 0416 2547 -33286 |
1 4 2 -43779 14.364 -0.242 0416 -2.547 -33286 |
1 4 1 o744 -14 364 0.242 0416 1.702 16986 [
4 q 5 57 441 -14 364 -0.242 0416 -1.702 -16.986
4 5 1 -20 609 54909 -0.952 2210 473 13858 |
1 1 2 -18 800 5535 -0.096 0153 -0.984 128271 |
4 1 6 -18 800 5535 0.096 -0159 0984 128271 |
1 2 2 -17 478 5145 -0.090 0148 -0.915 11925
4 2 B -17 478 5145 0.090 -0.148 0915 11925 |
1 g 2 -18823 7916 0.372 -0.034 -0.7E60 9523
1 3 1 -1.420 8ATE -0.363 0181 1.026 9772
4 5 5 25549 -5803 -21328 20 30874 -B 524
1 1 1 26018 -5535 0.096 -0159 0647 -6 544
4 1 9 26018 -5535 -0.098 0159 -0.647 -B.544
1 2 1 17 478 -5.145 0.090 -0.148 0.E00 -6.054
4 2 5 17 478 -5:145 -0.090 0145 -0.600 -6.034
1 5 1 26763 5470 -0.372 0.034 2083 5542
1 3 2 1.420 1421 0.363 -0461 0.245 3275
4 3 5 -0054 0136 -16.287 -1.822 24 188 0286 |
4 3 B 0054 -0136 -0.874 1.822 2.785 o192 |

Figure 2. 167
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3.  To print this table, click the right mouse button anywhere within
the table. A list of options will appear.

g Cut [l

Copy Chil+

R Faste [l
Delete el
GoTo. Fa
Change Unit for thiz column 4

£ 3D Bendering

& I

& Print Prexiew

Fesults Setup...

Mode Displacements T able
Beam End Displacements Table
Beam Relative Dizplacement Detail T able

Support Beactions T able
Beam End Forces T able

Beam Faorces Detail T able

Plate Centre Stress T able

Plate Corner Stress T able

Solid Centre Stress Table
Solid Cormer Stress Table

[7] Other Tables...
Figure 2. 168

Select the print option to get a hardcopy of the report.
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21119 Taking Pictures

There are several options available for taking pictures. The
simplest of these is in the edit menu and is called Copy Picture. It
transfers the contents of the active drawing window to the windows
clipboard. We can then go into any picture processing program like
Microsoft Paint or Microsoft Word and paste the picture in that
program for further processing.

Another more versatile option enables us to include any "snapshot"

or picture of the drawing window into a report. It is called Take
Picture and is under the Edit menu. Let us examine this feature.

Steps:

1.  To take a picture, either click on the Take Picture icon or, go to
Tools | Take Picture menu option.

[Edit

=2 Undo CilsZ

£2 Redo Chiley

4 Cut Chrl

Copy ChhC

2 Faste Ctrl+

2 Delete Diel

Em

Copy Picture
./ . -

re Edit Input Command File

ERSCE =1 Y
_ Create New VB Macro...

B & R (Take Piote[P? £4 Edit Esisting VB Macro...

Figure 2. 169
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2. The following dialog box comes up. Here, we may provide a
caption for the picture so that it may be identified later on.

1D IF'ic:ture 1

Caption: [id

Help

Figure 2. 170

This picture will be saved till we are ready to produce a customized
report of results. Proceed to the next section for details.
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2.11.20 Creating Customized Reports

STAAD.Pro offers extensive report generation facilities. Items
which can be incorporated into such reports include input
information, numerical results, steel design results, etc. One can
choose from among a select set of load cases, mode shapes,
structural elements, etc.. We may include any "snapshot" or picture
of the screen taken using the Take Picture toolbar icon. Other
customizable parameters include the font size, title block, headers,

footers, etc.

1. The Report Setup utility may be accessed either by selecting the

Reports Page or by clicking on the Report Setup — icon.

< Node
Reports

I - |- Reactions I 3

(| 7 Repaorts )54 Animation [ I Beam I

Figure 2. 171



2-158 | Tutorial 2

In either case, the following dialog box appears:

Report Setup E3

Ficture Album I Optiong I Mame and Logo I Load/Save
[tems | Load Cazes I Modes I Ranges I Steel Design

Avwailable Selected

Input j

Modes S ob Info
Eeams

Sections

b aterialz

Supports

Feleazes

Frimary Load Cazes
Combination Load Cazes
Loading Generators

. -
| nadinns _I

Repart Detail Increments |1 i]

QK. I Cancel | Print | Help |

Figure 2. 172

E[M]

E

<

a5
I:Iz

Different tabs of this dialog box offer different options. The Items
tab lists all available data which may be included in the report.
Note that the items under the Selected list are the ones which have
been selected by default.

Available items are classified into seven categories: Input, Output,
Pictures, Reports, STAAD.etc output, Steel Design Output and
Advanced Query Reports.
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Report Setup
Picture Album I Options I

Items I Load Cases I og
Awvailable

Input j

|t -
Pictures _>
Reports i

I aterials i
S ypport

Figure 2. 173

In our report, we want to show Job Information, Node
Displacement Summary, Beam Max Moments, and Picture 1.

Job Information is already selected by default.

From the Available list box, select Output. From the available

output items, select Node Displacement Summary and Beam Max
Moments.

Then select Pictures from the Available list box and select Picture
1.

When all the items have been selected, the Report Setup dialog box
should appear as shown below.
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Report Setup E

Picture Album I Options I Mame ahd Logo I Load/Save I
[tems | Load Cazes I Modes I Ranges I Steel Deszign
Awailable Selected

ob Info
Hode Displacement Summary
Beam Max Moments
Picture 1

N
|LI

a5

Repart Detail Increments |1 i]

QK. I\<J Cancel | Print | Help |
1%

Figure 2. 174

The Report Detail Increments check box at the bottom indicates the
number of segments into which a member would be divided for
printing sectional displacements, forces, etc.

Click on the Load Cases tab to select the Load Cases to be
included in the report. The Grouping buttons indicate whether the
report data will be grouped by Node/Beam numbers or by Load
Case number. In the first case, all Load Case results will appear
under a particular Node or Beam. In the second case, results for all
Nodes or Beams for a particular Load Case will appear together.
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Report Setup
Picture Album | Options I Mame and Logo I Load/Save |
Items Load Cases | Modes I Ranges I Steel Design
Available Selected
1 DEAD LOAD

i | 2 LIVE LOAD

N | 3WIND LOAD
4 DEAD + LIVE
<

R DEAD +WIND
<
=

Grouping for Load Tablez—— |'Gmuping for Rezult Tables

" by Load Type * by Mode/Beam
& by Load Case " by Load Case

0K Cancel | Frirt Help
by

Figure 2. 175

Click on the Picture Album tab to visually identify the pictures

taken earlier. The following figure displays Picture I as stored by
the program.

Report Setup

ltems | Load Cazes | Modes I Ranges I Steel Degign
Ficture Alburn I Optians I Mame and Laga I Load/Save

— Display Size————
Delete Picture | pe

v Full Page

Height[1747 on
e \ width: [F5E5 ﬂ

M amne:

Caption:  |Whole Stucture Dizplacements 0.0003cm: Tmm 1 DEAD LOAD

ok I Cahcel | Frint Help

Figure 2. 176
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5.

The Options tab lets you include Header, Footer, Page Numbers,
Table Grids, fonts for Column Heading and Table data, etc.

The Name and Logo tab allows you to enter the Company Name
and Logo. Click on the blank area and type the name and address
of the company. Click on the Font button in the Text group and
adjust the font to be Arial 16 Pt Bold. Click on the Right radio
button in the Alignment group under Text to right-align the
company name.

Report Setup il

ltems I Load Cazes I Modes | Ranges Steel Design
Ficture Album I Optiong Name and Logo Load/S ave

ABC CONSULTANTS|

r— Graphic

File... Delete |

Paste Pogition: € Left {* Centre  Right

—
m \_I
=

Font... Arial 16 pt

Alignment: % Left " Centre € Right

QK. Cancel Print Help

Figure 2. 177

Click OK to finish or click Print to print the report. However, it is
always a good idea to first preview the report before printing it.
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To preview the report just created, select the Print Preview icon
from the Toolbar.

SREam&D
QL Bfpi Freview] & QL F

Figure 2. 178

The first and the last pages of the report are shown in the next two
figures.
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m ABC CONSULTANTS - T ~
3 v B b Howrw Bl Lo
i Eme ey el e
=N i T TP

Job Information

Trakeer TFaded Eracced
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e Fiaa T
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Wk AW 2 | AITELET | 3
[ CH | T [ FRFsike | Ea|
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ol A W L) W et L B
A Th i W e il e e
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Frirurs i LAF LoD
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He T 1 JMWD LCeD X113 L2 LA [T 224 X103 R
Hu- e 1 wOEeD L R £2T [T X3 [ e [T
Hir £ [3 nOEeD LR RNl Era [XT] [NTT] it Liid [XIT]
Ha- Py 3 SO ' Wik BT e 244 EETE Era LA e
Hie P 3 wOEeD L s Eral [T Eagd s LA [0
Hi- T 1 wOEeD L R £2T [T X3 [ e [T
Hir 1T E wOiEeh LA L&l il XI5 [N [ [0 Lk
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Pl ke PHOTEH
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Figure 2. 179
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m ABC COHSULTANTS . 1 -

3w B b s B
1 n-

r A O
— il IE L E L P*"- ZHhim-ZIH 100

% Ciiplacsmant

e Aol Oapiaca e T LT, fmvm ¢ 08 A0 £ GAD

Pl e Tole HOH-IE PO P o Vi Faloos 0 Ptrarddd

Figure 2. 180

This brings us to the end of this tutorial. Though we have covered
a large number of topics, there are several more in various menus
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Tutorial Problem 3: Analysis of a slab

Section 3

This tutorial provides step-by-step instructions for modelling and
analysis of a slab supported along two edges. The following topics
are covered:

e Starting the program

e Modelling the slab using quadrilateral plate elements
e Specifying slab properties and material constants

e Specifying supports

e Specifying loads

e Specifying the analysis type

e Viewing results for individual plates
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3.1 Methods of creating the model

As explained in Section 1.1 of tutorial problem 1, there are two
methods of creating the structure data:

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

Both methods of creating the model are explained in this tutorial.
The graphical method is explained from Section 3.2 onwards. The
command file method is explained in Section 3.8.



3.2 Description of the tutorial problem
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The structure for this project is a slab fixed along two edges. We
will model it using 6 quadrilateral (4-noded) plate elements. The
structure and the mathematical model are shown in the figures
below. It is subjected to selfweight, pressure loads and temperature
loads. Our goal is to create the model, assign all required input,
perform the analysis, and go through the results.

«Fixed Edge

Fixed Edge J%

40m

\—Free

Edge

\— Free Edge

6.0m

Figure 3. 1
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5\1 g L Zg
20m
§, 4 4 4 1
20m
N ‘
———20m=—=—1220m==—20m=

Figure 3.2
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BASIC DATA FOR THE STRUCTURE

ATTRIBUTE

DATA

Element properties

Slab is 300mm thick

Material Constants

E, Density, Poisson, Alpha — Default values for
concrete

Supports

Nodes along 2 edges are fixed as shown in Figure
3.2

Primary Loads

Load 1: Selfweight

Load 2: Pressure Load of 300Kg/sq.m. acting
vertically downwards

Load 3: 75 degree F uniform expansion, plus top
surface is 60 degrees hotter than the
bottom

Combination Loads

Case 101: Case 1 + Case 2

Case 102: Case 1 + Case 3

Analysis Type

Linear Elastic
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3.3 Starting the program

Select the STAAD.Pro icon from the STA4D.Pro 2005 program
group.

Mews OFfice Document

Open Office Dacument

e

Windows Catalag

‘“Windows Update

WinZip

Set Program Access and Defaults

» Section Wizard »
IT) STRAD.ete v
Documents |
STAAD foundation 3
Setkings ] STAAD.Pro 2005 Learning Resources b
& Wesher

]
Search E@ Cpen3TAAD Reference Documentation

W REI Application Assistant
E] Revison Hiskary

@ STAAD,Pro Online Documentation

Shut Down, .

Help and Support

i
@
[ Frograms
B
/_)
t)/ ]
=7
©]

-
c
5
w
w
2
[=]
3
a.
[+
=
w
=
[=]
o
£

Id:-‘startJE PR A NE I JEN

Figure 3.3
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The STAAD.Pro Graphical Environment will be invoked and the
following screen comes up.

SEIE
Fils Help
|[eesdnsrxoinipE R |[SRhaansh||0ati~ar vk XA |[Faas o= a8 |

|[edeonessstsoes||Elaaaaamansas] =B
|[rerewepaGszTOR|[dA Gt @S|t teaHFTDT T =

e

New Fie | Recent Files |

File Name.

Stucturel

Location

et

[ SPACE stiucture, which s a thres-dmensional framed structurs with loads applied in
iy plare, i the most general

Length Uni ree Uit
" Inch " Decimeter £ Pound ' Newton

1 Foot  Meter @ KioPound € DecalNewton
© Milmeter " Kiometer © Kiogam " KiloNewion

DRRHHE|[+ &89 "Euu K~

I Certimeter € MeticTon € Megalewton

[ Display this dislog bax af the Startup.
< Back Mert > Cancel

e |

Figure 3. 4

This New dialog box will come up every time we start the program.
If you wish to turn this feature off, simply uncheck the Display this
dialog box at the Startup box at the lower left hand corner. It can
be turned on again at a later time when File | New is invoked from
the main menu.
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Note about the unit system :

There are two base unit systems in the program which control the
units (length, force, temperature, etc.) in which, values,
specifically results and other information presented in the tables
and reports, are displayed in. The base unit system also dictates
what type of default values the program will use when attributes
such as Modulus of Elasticity, Density, etc., are assigned based on
material types — Steel, Concrete, Aluminum — selected from the
program’s library (Please refer to Section 5 of the STAAD.Pro
Technical Reference Manual for details). These two unit systems
are English (Foot, Pound, etc.) and Metric (KN, Meter, etc.)

If you recall, one of the choices made at the time of installing
STAAD.Pro is this base unit system setting. That choice will serve
as the default until we specifically change it.

The place from where we can change this setting is under the File |
Configure menu. To get to that option, first close down the dialog
box shown in the earlier figure by clicking on Cancel. Then, click
on the File | Configure menu option and choose the appropriate
unit system you want. For this tutorial, let us choose the Metric
units (KN, Meter, etc.).

File
By New Chileld
= Open.. Chi+0

Open Backup Manager

Impart...

Archive. ..
Undrchive...

RecentSTAAD Flles /% v

E =it

Figure 3.5
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Configure Program

Figure 3. 6

Click on the Accept button to close the above dialog box.
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Following this, select File | New once again.
| File

EM|
= Open.. Chil+0

Open Backup Manager

Imnpaort....

Archive...
ndrchive...

Configure. ..

Recent STAAD Files k

E xit

Figure 3.7

The dialog box shown in Figure 3.4 will re-appear.
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3.4 Creating a new structure

1.

In the New dialog box, we provide some crucial initial data
necessary for building the model.

The structure type is to be defined by choosing from among Space,
Plane, Floor and Truss. A Space type is one where the structure,
the loading or both, cause the structure to deform in all 3 global
axes (X, Y and Z). In a Plane type, the geometry, loading and
deformation are restricted to the global X-Y plane only. A Floor
type is a structure whose geometry is confined to the X-Z plane. A
Truss type of structure carries loading by pure axial action. Truss
members are deemed incapable of carrying shear, bending and
torsion. For our model, let us choose Space.

Let us choose Meter as the length unit and Kilo Newton as the
force unit in which we will start to build the model. The units can
be changed later if necessary, at any stage of the model creation.

We also need to provide a name in the File Name edit box. This is
the name under which the structure data will be saved on the
computer hard disk. The name “Structure?” (? will be a number) is
recommended by the program by default, but we can change it to
any name we want. Let us choose the name Plates Tutorial.

A default path name - the location on the computer drive where the
file will be saved - is provided by the program under Location. If
you wish to save the file in a different location, type in the name,

or click the III button and specify the desired path.

After specifying the above input, click on the Next button.
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File Mame ;

O Plane
O Flaar

O Truss Location :

IE:'\test'\ _l

A SPACE structure, which is a three-dimensional framed structure with lnads applied in
any plane, iz the most general.

IF'Iates Tutarial

Lenath Urits Faree Units
" Inch " Decimeter " Pound " Mewton
" Foot % Meter  KioPound DecaMewton
= Milimeter € Kilometer " Kilogram {* KiloMewaton
" Centimeter  Metic Ton  © Megabewtan

v Dizplay thiz dialog box at the Startup

< Back I MHeut » & I Cancel Help

Figure 3. 8

In the next dialog box, we choose the tools to be used to initially
construct the model. A4dd Beams, Add Plates or Add Solids are,
respectively, the starting points for constructing beams, plates or
solids. Open Structure Wizard provides access to a library of
structural templates which the program comes equipped with.
Those template models can be extracted and modified
parametrically to arrive at our model geometry or some of its parts.
If the model is to be created initially using the STAAD command
language, the Open Editor box can take us to the STAAD editor.
Please remember that all these options are also available from the
menus and dialog boxes of the GUI, even after we dismiss this
dialog box.

Note: If you wish to use the Editor to create the model, choose
Open STAAD Editor, click Finish, and proceed to Section 3.8.
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For our model, let us check the Add Plate option. Click on the
Finish button. The dialog box will be dismissed and the
STAAD.Pro graphical environment will be displayed.

Where do you want to go ? x|

[ 4dd Beam
Add Plate

[ 4dd Selid

[ Open Stucture Wwizard
[ Open STAAD Editar
[ Edit Jab Infarmation

<11 iU

Begin building pour model by creating new joints and 3-noded and 4-noded plate elements
uzing the construction grid, drawing tools and spreadsheets.

v Dizplay thiz dialog box at the Startup
< Back I Firizh I Cancel Help

Figure 3.9
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3.5 Elements of the STAAD.Pro screen

The STAAD.Pro main window is the primary screen from where
the model generation process takes place. It is important to
familiarize ourselves with the components of that window before
we embark on creating the RC Frame. Section 1.5 in tutorial
problem 1 of this manual explains the components of that window
in detail.
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3.6 Building the STAAD.Pro model

We are now ready to start building the model geometry. The steps
and, wherever possible, the corresponding STAAD.Pro commands
(the instructions which get written in the STAAD input file) are
described in the following sections.
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3.6.1 Generating the model geometry

The structure geometry consists of joint numbers, their
coordinates, member numbers, the member connectivity
information, plate element numbers, etc. From the standpoint of the
STAAD command file, the commands to be generated are :

JOINT COORDINATES
1000;2200;3202;4002
5400;6402;7600;8602
9204;10004;11404 ;12604
ELEMENT INCIDENCES SHELL
11234;22563;35786
443910;536119;6681211

In this tutorial, we will explore 4 different methods to create the
model shown in section 3.2:

1. Using a mixture of drawing an element and the Copy/Paste
facility.

2. Using a mixture of drawing an element and the
Translational Repeat facility.

3. Using the Structure Wizard facility in the Geometry menu.
Using the Mesh Generation facility of the main graphical
screen.
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Creating the Plates - Method 1

Steps:

The Grid Settings

1.  We selected the Add Plate option earlier to enable us to add plates
to create the structure. This initiates a grid in the main drawing
area as shown below. The directions of the global axes (X, Y, Z)
are represented in the icon in the lower left hand corner of the
drawing area. (Note that we could initiate this grid by selecting the
Geometry | Snap/Grid Node | Plate menu option also.)

STAAD.Pro - Plates Tutorialstd

Fie Edt View Tools Select Geometry Commands Analyze Mode Window Help

=lEixi

e A - e =Y T EE Y BT N MN| R |[n-=am |

”@@@@@@@eﬂfb‘hooﬂi‘ @l@aﬁ@&@@@msam

il

Haced W piate) | gean

3 Plates Tutorial.std - Whole Structure _ (ol x|

[ [ oo v e — =

He

Linear | Radial | Inegular |

[ Plane Angle of Plane”
& v Cxx
®iz e o
Cvz ®==
"

Lo

[k

53

5]

53

4

B

m

3

5% e

-+

= tE |- Canstiuction Lines

& || E Spacing

= e et Righ m  Skewt

=5 %o EElD 0

== &8 .

"5 g 7 E v [o el o

Egl s B L [ lebss —————————————————

Al — I~ Local Conrdinate

= 3 E

15 1l — I~ Rel Coords [ Asislds __Font.. |

12 i 4 Endisl  Fie

= 2 £ Sk | = N

D 2

157 = b - v [Stert =] 7 ® ¥ Lz

— e I Snap 1o esisting nodes oo
" SnapNodePlate | [ oose |
[
KT 1|
For Help, press F1 Modelingtiode | Input Uns: [

Figure 3. 10
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It is worth paying attention to the fact that when we chose the Add
Plate option in section 3.4, the page control area has been
automatically set up to have the Geometry — Plate page be in focus.

“int [ i General I & Geometry |0 Setup

I %! Solid I & Surfde I W Piate | | Beam

Figure 3. 11

2. A Snap Node/Plate dialog box also appears in the data area on the
right side of the screen. The Linear tab is meant for placing the
construction lines perpendicular to one another along a "left to
right - top to bottom" pattern, as in the lines of a chess board. The
Radial tab enables construction lines to appear in a spider-web
style, which makes it is easy to create circular type models where
members are modelled as piece-wise linear straight line segments.
The Irregular tab can be used to create gridlines with unequal
spacing that lie on the global planes or on an inclined plane. We

will use the Linear tab.

In our structure, the elements lie in the X-Z plane. So, in this
dialog box, let us choose X-Z as the Plane of the grid. The size of
the model that can be drawn at any time is controlled by the
number of Construction Lines to the left and right of the origin of
axes, and the Spacing between adjacent construction lines. By
setting 6 as the number of lines to the right of the origin along X, 4
along Z, and a spacing of 1 meter between lines along both X and
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Z (see next figure) we can draw a frame 6m X 4m, adequate for
our model. Please note that these settings are only a starting grid
setting, to enable us to start drawing the structure, and they do not
restrict our overall model to those limits. In fact, we do not even
need this 6m X 4m grid. The method we are using here requires
just a 2m X 2m grid since we are about to draw just a single
element.

i Snap Node/Plate

Linear |Hadia|| Inegularl

—Plane——— [~ Angle of Plane”
(o W
%z Gy o
vz CZE
— Ginid Origin [m)
A il Z

e o fo 0

— Construction Lines

Spacing
Lett Right m Skew”

@ @BF
2 @F @F b

 Labels
[ Local Coordinate

[ Rel Coords [ Asis|ds Fart... |

Endiz]  Freq.
%sat A Bz _v | z |
2 e =l 8 % LY T

[™ Shap to existing nodes too

Snap Mode/Plate | Cloze I

Figure 3. 12
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Creating element 1

The four corners of the first element are at the coordinates (0, 0,
0), (2,0, 0), (2, 0, 2), and (0, 0, 2) respectively. To start creating
the nodes, let us first activate the Snap Node/Plate button by
clicking on it. Then, with the help of the mouse, click at the origin
(0, 0, 0) to create the first node.

(0,0, 0) - origin R

Figure 3. 13

In a similar fashion, click on the remaining three points to create
nodes and automatically join successive nodes by a plate.

(2,0,0),(2,0,2) and (0, 0, 2)

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.

e ocesolte b ine e g caso, Hold CTRL e conn et S W i W z W It U W
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When steps 1 to 4 are completed, the element will be displayed in
the drawing area as shown below.

Ed Plates Tutorial std - Whole Structure =] B3

ENT

Figure 3. 14
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5. At this point, let us remove the grid display from the structure. To
do that, click on the Close button in the Snap Node/Plate dialog
box.

Linear |F|adia|| Irregularl
—Plane————— dngle of Plane™———
w5y e
Kz vy o
C vz Czz
r— Grid Origin [m]
= i Z

e o {0 0

— Construction Lines

Spacing
Lett Right m Skew”

0 @ @F
2 @F @BF

— Labels

™ Local Coordinate

[~ Fel Coords [ s Ids Fart... |

End(s]  Freq.
st =T B _v |z |
e - SN

[ Shap to existing nodes too

Y
ol iy

Figure 3. 15



Tutorial 3 | 3-23
The grid will now be removed and the structure in the main
window should resemble the figure shown below.

Ed Plates Tutorial.std - Whole Structure =] B3

L

Figure 3. 16

It is very important that we save our work often, to avoid loss of
data and protect our investment of time and effort against power
interruptions, system problems, or other unforeseen events. To save
the file, pull down the File menu and select the Save command.

For easy identification, the entities drawn on the screen can be
labeled. Let us display the plate numbers. (Please refer to the
‘Frequently Performed Tasks’ section at the end of this manual to
learn more about switching on node/beam/plate labels.)
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The following figure illustrates the plate number displayed on the
structure. The structure in the main window should resemble the
figure shown below.

Figure 3. 17

If you are feeling adventurous, here is a small exercise for you.
Change the font of the plate labels by going to the View menu and
selecting the Options command, and then selecting the appropriate
tab (Plate labels) from the Options dialog box.
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Creating element 2

Examining the structure shown in section 3.2 of this tutorial, it can
be seen that the remaining elements can be easily generated if we
could copy the existing plate and then, paste the copied unit at
specific distances. The program does indeed have a Copy-Paste
facility and it is under the Edit menu.

First, select plate 1 using the Plates Cursor ‘ ket |

Click the right mouse button and choose Copy from the pop-up
menu (or click on the Edit menu and choose Copy). Once again,
click the right mouse button and select Paste Plates (or choose
Paste Plates from the Edit menu) as shown below.

i Cutb Ctrlez g, Cut [l
2, Faste (el 2| Paste Plates
Move F2
Select Curgor » Select Cursor »
Selection Mode » Selection Mode »
Generate Mesh Generate Mesh
Agzign Loads... Aszzign Loads. .
Hew Yiew... New Wisw.
Lahels... Labels...
= Structure Diagrams... =¥ Stucture Diagrams...
R Model View Details P Model View Details
£ 30 Rendering 4> 3D Rendering

Figure 3. 18 Figure 3. 19
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10. Since this facility allows us to create only one copy at a time, all
that we can create from element 1 is element 2. The four nodes of
element 2 are at distance of X =2, Y =0, and Z = 0 away from
element 1. So, in the dialog box that comes up, provide 2, 0, and 0
for X, Y and Z respectively and click on the OK button.

Paste with Move E3
tove current clipboard selection by:
“ |21 m Cahicel |
Hel
v:[o i Ll
Reference Pt |
= ID M

Figure 3. 20

The model will now look like the one shown below.

Figure 3. 21
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12.

Tutorial 3 3-27
Creating element 3

The nodes of element 3 are at X = 4m away from those of element
1. So, let us create the third element by repeating steps 8 to 10
except for providing 4m for X in the Paste with Move dialog box.

Alternatively, we could use element 2 as the basis for creating
element 3, in which case, the X increment will be 2m. If you make
a mistake and end up pasting the element at a wrong location, you
can undo the operation by selecting Undo from the Edit menu.

After creating the third element, the model should look like the one
shown below.

Figure 3. 22
Click anywhere in the screen to un-highlight the highlighted plate.

Creating elements 4, 5 and 6

The elements 4, 5 and 6 are identical to the first three elements
except that their nodes are at a Z distance of 2m away from the
corresponding nodes of elements 1 to 3. We can hence use the

Copy-Paste technique and specify the Z increment as 2m.

Select all three of the existing plates by rubber-banding around
them using the mouse.
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13.

14.

Click the right mouse button and choose Copy from the pop-up
menu (or click on the Edit menu and choose Copy). Once again,
click the right mouse button and select Paste Plates (or choose
Paste Plates from the Edit menu).

Provide 0, 0, and 2 for X, Y and Z respectively in the Paste with
Move dialog box that comes up. Then, click on the OK button and
observe that three new elements are created.

Since some elements are still highlighted, click anywhere in the
drawing area to un-highlight those elements.

The model, with all the six plates generated, will now look as
shown below.

s

Figure 3. 23
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If you want to proceed with assigning the remainder of the data,
go to section 3.6.2.

If instead, you wish to explore the remaining methods of creating
this model, the current structure will have to be entirely deleted.
This can be done using the following procedure.

From the Select menu, choose By All | All Geometry option. The

entire structure will be highlighted. Hit the key on your
keyboard. A message box shown below will appear. Click on the
OK button.

STAAD Pro for Windows B4

&  Platefs] to be deleted
Cancel |

Figure 3. 24

As we click on the OK button, the following message box appears.
Let us say Yes. The message box will be dismissed and the entire
structure will be deleted.

STAAD Pro for Windows 1}

& Deleting plates has left some nodes with no strutural element attached. Do you want to delete these nodes?

Yes Mo I

Figure 3. 25
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Creating the Plates - Method 2

Steps:

Creating element 1

In this method, we will be using STAAD’s Translational Repeat
facility to create our model. To utilize this facility, we need at least
one existing entity to use as the basis for the translational repeat.
So, let us follow steps 1 to 7 from ‘Method 1’ to create the first
element. Once that is done, our model will look like the one shown
below.

Note: If you have trouble bringing the grid settings dialog box, go
to the Geometry menu and select Snap/Grid Node Plate.

Figure 3. 26
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Creating elements 2 and 3

In Method 1, it required two separate executions of the Copy/Paste
function to create elements 2 and 3. That is because, that facility
does not contain a provision for specifying the number of copies
one would like to create. Translational Repeat is a facility where
such a provision is available.

Select plate 1 using the Plates Cursor | hat | (Please refer to the
‘Frequently Performed Tasks’ section at the end of this manual to
learn more about selecting plates.)

Click on the Translational Repeat icon or select the Geometry |
Translational Repeat menu option as shown below.

Geometry

Modes

SnapjGrid Node 4
=} Insert Nods. ..

Add Beam 3
Add Plate L4
sy Add Solid
124 add Surface

Create Colnear Beams
Connect Beams Along 4
E Create Infill Flates

Create Parametric Models. .

=

&N Circular Repeat. .,

&R Generate Surface meshing
Generate Plate Mesh

Generate Slabwall Connection

Move... L4
(=x Rotate,..

-Qa— Mirrar. ..

/\ Stretch Selected Memberisy

Intersect Selected Members L4
IMerge Selected Members

Merge Selected Nodes

. @\ -&ﬂ— G Renumber L4

Split Beam
Break Beams at Selected Modes

Translational Repeat

Run Structure Wizard

Figure 3. 27 Figure 3. 28
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The 3D Repeat dialog box comes up. By default (when the
Geometry Only option is not checked), all loads, properties, design
parameters, member releases, etc. on the selected entities will
automatically be copied along with the entities. By checking the
new option labeled Geometry Only, the translational repeating will
be performed using only the Geometry data. In our example, it does
not matter because no other attributes have been assigned yet.

To create elements 2 and 3 along the X direction, specify the
Global Direction as X, No of Steps as 2 and the Default Step
Spacing (along X) as 2m. The Link Steps option is applicable when
the newly created units are physically removed from the existing
units, and when one wishes to connect them using members.
Renumber Bay enables us to use our own numbering scheme for
entities that will be created, instead of using a sequential
numbering that the program does if no instructions are provided.
Let us leave these boxes unchecked. Then, click on OK.

3D Repeat

Step Spacing

1 5000 Cancel
. [—

Help

i),

G lobal s

— Global Direction
X Oy Oz

Mo of Steps: |2 [~ Fenumber Bay [ Link Steps
Default Step Spacing: |2 m [~ Geomety Only [ Open Base

Figure 3. 29

Since element 1 is still highlighted, click anywhere in the drawing
area to un-highlight it.



Tutorial 3 3-33
The model will now look as shown below.

Figure 3. 30

Creating elements 4, 5 and 6

Let us follow the same Translational Repeat method to create these
elements. Select all the three existing plates by rubber-banding
around them using the mouse. Make sure that before you do this,

the cursor type is the Plates Cursor | Eﬁ, else, no plates will be
selected.

Repeat steps 3 and 4 but this time, specify the Global Direction as
Z, No of Steps as 1 and the Default Step Spacing as 2m. Leave all
the other boxes unchecked. Then, click on OK.

All the 6 elements are now created.

Since some of the plates are still highlighted, click anywhere in the
drawing area to un-highlight them.
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Our model will now look like the one shown below.

Figure 3. 31

If you want to proceed with assigning the remainder of the data, go
to section 3.6.2.

Instead, if you wish to explore the remaining methods of creating
this model, the current structure will have to be entirely deleted.
This can be done using the following procedure.

From the Select menu, choose By All | All Geometry option. The

entire structure will be highlighted. Hit the key on your
keyboard. A message box shown below will appear. Click on the
OK button.

STAAD_Pro for Windows

& 5 Flatefs] to be deleted

Cancel

Figure 3. 32
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As we click on the OK button, the following message box appears.
Let us say Yes. The message box will be dismissed and the entire
structure will be deleted.

STAAD Pro for Windows

& Deleting plates hag left zome nodes with no strutural element attached. Do you want to delete these nodes?

Yes Mo |

Figure 3. 33
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Creating the Plates - Method 3

Steps:

There is a facility in STAAD called Structure Wizard which offers
a library of pre-defined structure prototypes, such as Pratt Truss,
Northlight Truss, Cylindrical Frame, etc. A surface entity such as
a slab or wall, which can be defined using 3-noded or 4-noded
plate elements is one such prototype. We can also create our own
library of structure prototypes. From this wizard, a structural
model may parametrically be generated, and can then be
incorporated into our main structure. Structure Wizard can hence
be thought of as a store from where one can fetch various
components and assemble a complete structure.

Select the Geometry | Run Structure Wizard menu option from the

top menu bar.
[Geometry.
Modes
Snap/Grid Node 4
ok Insert Node,..

Add Beam 4
Add Plate r
iy Add Solid
it add Surface
Create Coliyeat Bearns
Connect Beams Alang r

| Create Infil Plates

Create Parametric Models. ..

o Translational Repeat, .
&N, Circular Repeat...

€8 Generate Surface meshing
Generate Plate Mesh

Generate Slab/Wall Connection

Move... L4
(= Rotate...
4 Mirror,..
,\ Stretch Selected Member(s)

Intersect Selected Members L4

IMerge Selected Members

Merge Selected Modes

Renumber L4
Split Beamn

Ereak Beams at Selected Nodes

Run Struc

Figure 3. 34
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The Structure Wizard window opens up as shown below.

default.stp - Stwizard =] B3
File Edit “iew Help

s SR EE

Lo g @ dD P o PR e | ]t

{* Prototype Models " Saved User Models

hodel Type:

i Y i i N

Pratt Truzs  warren Truss  Howe Bridoge

EEFN lw, [P

Lattice Truss  Howe Roof Morth Light

Ready [

Figure 3. 35

(Note that the Open Structure Wizard option in the Where do you
want to go? dialog box in the beginning stage of creating a new
structure — see Figure 3.9 — also brings up this facility.)
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The unit of length should be specified prior to the generation of a
model. From the File menu of this Structure Wizard window, click
Select Units. In the Select Units dialog box that comes up, we can
select one of the units of length from Imperial (inch, feet) or
SI/Metric (millimeter, centimeter, meter) system of units. Let us

choose Meters and click on the OK button.

default.stp - SEWizard

File Edit View Help

Tew Chrl+M
Qpen... Chrl+0
Save Chr+3
Save As...

Seleck Units =
St Uiz Select Units E3
Merge Model with STAAD, Pro Model
e Irnperial Sl/Metic———
Add Plugin. .. e
 Inches  Millmeters

<

Set As Top Most

Cren || Ccom
1 C:\SProz005h, . |d=fault.stp Feet Centimeters N
2 CH\SProz004, . \default.stp & Meters po— |

Exit

Figure 3. 36 Figure 3. 37

3. From the Model Type list box, select Surface/Plate Models as
shown below.

default_stp - S5tWizard

File Edit “iew Help
DediE 2R3 7]
Lo Ee & st D

% Prototype Models = Sawved User Models

Model Type:

Truss hodels
Frame Models
T SurfacePlate Mo
Solid Modelz

Pratt Truss  |Composite Models
Impart CAD Mocels
WBA-Wacra Models

ERRN b, P

Lattice Truss  Howe Roof Morth Light

Figure 3. 38
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To select the Quad Plate option, click on it using the mouse.

®© @ =

Palyganal Circular Plate  Guad Plate

Plate Wi.. With Holes
Cylindrical Spherical  Cooling Tower
Surface Surface
Hyperbalic
Parabala...
Figure 3. 39

Then, using the mouse, either double-click on the Quad Plate
option or, drag the Quad Plate option to the right side of the
Structure Wizard window as shown below.

Figure 3. 40

default_stp - Stwizard [_ (O] x] l
File Edit View Help
SEEEEPEREIE
o> @da8e s oo @ e’ ds
¢ Prototype Models " Saved User Models
Model Type:
Polygonal  Circular Plate  Quad Plate
Flate Wi Wit Holes
§ = N
Cylindrical ~ Spherical  Cooling Tower
Surtace Surface
Hyperholic /
Parabolo...
Ready Input Unit: |m v

3-39
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A dialog box by the name Select Meshing Parameters comes up. In
this box, we specify, among other things, two main pieces of
information - a) the dimensions of the boundary (or superelement
as it is commonly known) from which the individual elements are
generated b) the number of individual elements that must be
generated. (a) is defined in terms of the X, Y, Z coordinates of its
Corners A, B, C and D. (b) is defined in terms of the number of

divisions along sides AB, BC, etc.

Let us provide the Corners, the Bias and the Divisions of the
model as shown in the figure below. Then, click on the Apply

button.
Select Meshing Parameters E
b adel Marme: IE!uad Plate
— Corner —Length, Biag & Division—————— [~ Element Tppe——
= i Z Length{m] Bias Divn. " Triangle
afo o o B |6 [1 E
& Quadrilateral
g5 Jo o BC: |4 [1 |2
cfle o s to: 6 [1 E
p: o o s D& |4 [1 2
All units arein m Apply I Cancel
Figure 3. 41

If you made a mistake and wish to bring up the above dialog box
again, click the right mouse button in the drawing area and choose
Change Property.

Siet Hame..
Scale.
Delete

Figure 3. 42
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To transfer the model to the main window, select File | Merge
Model with STAAD.Pro Model as shown below.

default_stp - Stwizard

File Edit “iew Help

MNew Crl+h
Open... Ctrl+0
Save Cl+5
Save bz

Select Units

Merge Model with STaA0.Pro Model

SddFlugir...
Set Az Top Most

1 C:ASPro2004% . \default stp
2 CASpro20024.. default. stp

Exit

Figure 3. 43

When the following message box comes up, let us confirm our
transfer by clicking on the Yes button.

stwizard X

\_:.:) WWould vou like to transfer or merge this model ko STAAD, Proy

Yes Mo |
L
Figure 3. 44

The dialog box shown in the next figure comes up. If we had an
existing structure in the main window, in this dialog box, we will
be able to provide the co-ordinates of a node of the structure in the
main window to which we want to connect the piece being brought
from the wizard.

If there isn’t any existing structure, this box is a means of
specifying any distances along X, Y and Z axes by which we want
the unit (being brought from the Wizard) to be shifted.
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In our case, since we do not have an existing structure in the main
window, nor do we wish to shift the unit by any amount, let us
simply click on the OK button.

Paste Prototype Model

Move pratotype madel by:

B m

Cancel

i

Help

m

11

Figure 3. 45

The model will now be transferred to the main window.

Figure 3. 46
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If you want to proceed with assigning the remainder of the data,
go to section 3.6.2.

Instead, if you wish to explore the remaining methods of creating
this model, the current structure will have to be entirely deleted.
This can be done using the following procedure.

From the Select menu, choose By All | All Geometry option. The

entire structure will be highlighted. Hit the key on your
keyboard. A message box shown below will appear. Click on the
OK button.

STAAD Pro for Windows B4

&  Platefs] to be deleted
Cancel |

Figure 3. 47

As we click on the OK button, the following message box appears.
Let us say Yes. The message box will be dismissed and the entire
structure will be deleted.

STAAD Pro for Windows 1}

& Deleting plates has left some nodes with no strutural element attached. Do you want to delete these nodes?

Yes Mo I

Figure 3. 48
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Creating the Plates - Method 4

Steps:

The STAAD.Pro GUI contains a facility for generating a mesh of
elements from a boundary (or superelement) defined by a set of
corner nodes. This facility is in addition to the one we saw in
Method 3. The boundary has to form a closed surface and has to be
a plane, though that plane can be inclined to any of the global
planes.

The first step in defining the boundary is selecting the corner
nodes. If these nodes do not exist, they must be created before they
can be selected. So, either click on the Snap Node/Quad Plates
icon or select Geometry | Snap/Grid Node | Plate | Quad menu
option as shown in the figures below.

STAAD Pro - Plates Tutorial. std

File Edit “iew Tool: Select Geometry Commands Analze Mode Window Help
lescdEnsrxnscrwp B> [[8RE
leoooaaaecsttocs | @aaaq
[arvnanepB®s: TGB K46 )

Ed Plates Tutorial.s Shap Mode! Quad Plates;

Figure 3. 49
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|Geometry Commands  Analyze  Mode  window  Help

Modes |§amm:ﬂf§§[¢ JJ

Snapjiarid Mode B Beam |

py—— T
Solid Triangle
Add Beam 4 = ﬂL J
wle Add Salid
1.+ add surface

Create Colinear Beams
Connect Beams Along 4
] create Infill Flates

Figure 3. 50

A Snap Node/Plate dialog box appears in the data area on the right
side of the screen. (We have already seen this dialog box in
methods 1 and 2.) As before, let us select the Linear tab. In our
structure, the elements lie in the X-Z plane. So, in this dialog box,
let us choose X-Z as the Plane of the grid. The size of the model
that can be drawn at any time is controlled by the number of
Construction Lines to the left and right of the origin of axes, and
the Spacing between adjacent construction lines. All that we are
interested in is the 4 corner nodes of the super-element. So, let us
set 1 as the number of lines to the right of the origin along X and Z,
and a spacing of 6m between lines along X and 4m along Z.
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i Snap Node/Plate
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Figure 3. 51
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The main drawing area will now look similar to the one shown
below.

'
i
-

Figure 3. 52



3-48

Tutorial 3

To start creating the nodes, let us first activate the Snap
Node/Plate button by clicking on it. Holding the ‘Ctrl’ key down,
click at the four corners of the grid as shown below. Those four
points represent the four corners of our slab and are (0, 0, 0), (6, 0,
0), (6, 0, 4), and (0, 0, 4). In fact, keeping the ‘Ctrl’ key pressed
and clicking at points on the grid successively, is a way of creating
new nodes without connecting those nodes with beams or plates. If
the ‘Ctrl” key weren’t kept pressed, the nodes would become
connected.

Figure 3. 53

It is worth noting that the purpose of the previous four steps was to
merely create the four nodes. Consequently, any of the several
methods available in the program could have been used to create
those nodes. We could have typed the data into the editor, or in the
grid tables of the Geometry-Plate page control area, or even used
the Snap Grid/Node — Beam option of the Geometry menu from the
top of the screen to graphically create the points.
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Let us now Close the Snap Node/Plate dialog box as shown below.

i Snap Node/FPlate

Linear |Hadia|| Iregular |

— Plane Angle of Plane”
Ry LT
Ol oy IEI
R O Z2Z
— Ginid Origin [m]
= Y z
R jo fo 0
— Construction Lines
Spacing

Left Right il Skew®
< @ E@F
zp @M Bl

 Labels

[ Local Coordinate

[ Rel Coords [ wislds Fart... |

End(z] Freq.
%sat AT Bz vz |
3 N e

[ Shap to existing nodes too

Figure 3. 54

We are now ready to utilize the second method available in the
program for mesh generation.
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5.

For this, either click on the Generate Surface Meshing icon or go

to Geometry | Generate Surface Meshing menu option as shown
below.

STAAD Pro - Platez Tutorial std

File Edit “iew Toolz Select Geomety Commands Analyze Mode “Windo
[eeaEe i axotcig B BN ||S
lpoooaanss++oc||Ead
|[arrnanpenged.e T Q@

= Ed Plates Tutorial.std - Whole 5 [Cyeegry

ho | 5
Figure 3. 55

Geometry Commands  Analyze Mode  Win)
Modes
anapiarid Mode 4
=k Insert Mode. ..

Add Beam 3
Add Plate 4
g Add Salid
1.4 add surface

Treate Colinear Beams
Zonnect Beams Along 4
E Create Infil Plates

Create Parametric Models, ..

o Tramslational Repeat. ..
&, dircular Repeat. ..

@ Generate 3

Generate Blate Mesh

Generake Slabivall Connection

Figure 3. 56
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We now have to select the points which form the boundary of the
superelement from which the individual elements will be created.
The four points we just created are those four points. So, let us
click at the four node points in succession as shown below. Lastly,
close the loop by clicking at the start node (or the first clicked
point) again.

Figure 3. 57

As we click at the start node the second time, the following dialog
box comes up. Let us choose the Quadrilateral Meshing option
and click on the OK button.

Chooze Mezhing Type E

Type of Mezh Generation

" Polygonal Meshing

¢ Quadilateral Meshing

Cancel |

Figure 3. 58
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7.  The Select Meshing Parameters dialog box (as we saw earlier in
Method 3), comes up. Notice that this time however, the data for
the four corners is automatically filled in. The program used the
coordinates of the four nodes we selected to define A, B, C, and D.
Provide the Bias and the Divisions of the model as shown in the
figure below. Click on the Apply button.

Model Name: Iﬂuad Plate
Comers———————————— Length, Biag & Division———————————— Element Type
e v z Length{m) Biaz Diivn. ® T
afc o o | | I 2
& Quadrilateral
g o o BC: [4 [1 |2
o [5 [o [+ co: |8 J1 |3
o fo Jo [« D& [4 I E]
All units are in m Cancel |

Figure 3. 59

As we click on the Apply button, our model will appear in the

| -
drawing area as the one shown below. Click on the button to
exit the mesh generating mode.

Figure 3. 60
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3.6.2 Changing the input units of length

As a matter of convenience, for specifying element properties for
our structure, it is simpler if our length units are centimeter instead
of meter. This will require changing the current length units of
input. The command to be generated is:

UNIT CM KN
Steps:

1. Click on the Input Units icon from the appropriate toolbar.

T

O&@rarmiplr KA
Iﬂpmms

Figure 3. 61

Alternatively, one may select the Tools | Set Current Input Unit
menu option as shown below.

Tools Select Geometry Commands  Analyze  Mode

Check Multiple Structures...

Check Duplicate

Orphan Nodes

Check for ‘Warped Flates. ..

Check Zero Length Members

Check Owerlapping Collinean Members

Check Overlapping Plates

Check Beam Plate Connectivity

Check far Salids with Negative Yolume [ acobran] ...
Check for ‘Warped Solids

Fedefine Incidence

Calculator...

Urit Corverter...

b Dimenzion Beams. ..
[%3 Digplay Mode to Mode Distance
% Fiermave Mode Dimersion
ﬁ c
Set Current Digplay Unit...
+-+ Cut Section...

Luemny

urrent [nput Lirit...

Figure 3. 62
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2. In either case, the following dialog box comes up. Set the Length
Units to Centimeter and click on the OK button.

Set Current Input Units |

—Length Units——————— — Force Units
" Inch " Decimeter " Pound " Mewtan
" Foot = Meter  KiloPound £ Decablewton
O Millmeter T Kilometer ° Metic Ton % KilsMewton
% Centimeter " Kilogram " MegaMewton

Ok I Cancel

Figure 3. 63
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3.6.3 Specifying Element Properties

Just as properties are assigned to members, properties must be
assigned to plate elements too. The property required for plates is
the plate thickness (or the thickness at each node of elements if the
slab has a varying thickness).

The corresponding command which should be generated in the
STAAD command file is:

ELEMENT PROPERTY
1 TO 6 THICKNESS 30

Steps:

1.  Click on the Property Page icon located on the Structure Tools
toolbar.

|Beas

Property Page
Figure 3. 64
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Alternatively, one may go to the General | Property page from the
left side of the screen as shown below.

I R Material [ k= Load [ B- Support [ = Spec F;rﬂp%

Ed Plates Tutorial std - Whole Structure i ] 4]

X

Figure 3. 65
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2. In either case, the Properties dialog box comes up as shown
below. Plate thickness is specified through the dialog box available
under the Thickness button.

i Properties - Whole Structure
Section | Beta Angle I

Ref Section I aterial

¥ Highlight Assigned Geometry

Edt. | Delete.. |
Walues. .. | Section Database Define... |
b aterialz. . @ | dzer Table... |
Azgignment Method
) Agsian To Selected Beams & Use Cursor To Assign
€ fesign To Edit List = fesign To View
Azgign Cloze Help

Figure 3. 66
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The dialog box shown below comes up. Let us provide the plate
thickness as 30cm. Notice that the field called Material is presently
on the checked mode. If we keep it that way, the material
properties of concrete (E, Poisson, Density, Alpha, etc.) will be
assigned along with the plate thickness. The material property
values so assigned will be the program defaults. (To see those
default values, click on the Materials button in the dialog box
shown in the previous figure.) Since we want to assign just the
default values, let us keep the Material box in the checked mode
itself. Then, click on the Add button followed by the Close button
as shown below.

Plate /Surface Property EI

R Dl Plate/Surface Thickness
h Surface Thickness

4 3 Mode 1: |3':| cm
+2 24
3 Mode 2: |3D cm
L Mode 3: |3D cm
i 2t Mode 4: |3D com
¥ Material

IEDNEHETE Vl

Add Assigh | Cloze Help
1

Figure 3. 67
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At this point, the Properties dialog box will look as shown below.

i Properties - Whole Structure E2

Section | Beta .&nglel

Ref Section bd aterial

1 Plate Thick COMCRETE

v Highlight &ssianed Geametry
Edt. |  Dekte. |

Walues... | Section D atabase | Define... |

faterials... | Thickness... I User Table... |

Azzighment Method
| Assign To Selected Flates % Use Cursor To Assign
' Agsign To Edit List  Agsign To View
Aszign Cloze Help
Figure 3. 68

Since we want the thickness to be applied to all elements of the
structure, let us select the Assignment Method called Assign To
View and then click on the Assign button as shown in the above
figure.

As we click on the Assign button, the following message box
comes up. Let us click on the Yes button to confirm our choice.
STAAD Pro for Windows E=

The Azzignment method you have chosen ig design o Yiew,
Do vou want to proceed ?

Tes Ma |

Figure 3. 69
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The structure will now look as shown below.

Figure 3. 70

Click anywhere in the drawing area to un-highlight the selected
entities. We do this only as a safety precaution. When an entity is
highlighted, clicking on any Assign option is liable to cause an
undesired attribute to be assigned to that entity.
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3.6.4 Specifying Material Constants

In Section 3.6.3, we kept the Material check box “on” while
assigning the element properties. Consequently, the material
constants (E, Density, Poisson’s Ratio, etc.) of concrete got
assigned to the plates along with the properties, and the following
commands were generated in the command file:

UNIT METER KN

CONSTANTS

E 2.17185e+007 MEMB 1 TO 6
POISSON 0.17 MEMB 1 TO 6
DENSITY 23.5616 MEMB 1 TO 6
ALPHA 1e-005 MEMB 1 TO 6

Hence, there is no longer a need to assign the constants separately.
However, if we hadn’t assigned them as before, we could go to the
menu option Commands | Material Constants and assign them
explicitly as shown in the figure below.

Commatd: Analyze kMode ‘wWindow Help

Plate Thickness N 5 & ‘ H | A
Surface Thickness
tember Property » @l Q @ @ g g? Q
I aterial € 3 M aterial Table... |
Geometric Constants 3
Density... I
ific:ati »
Suppart 5 pecifications B,
Member S pecfications 3 Foisson's Patio...
Flate Element Specifications 3 Alpha..
I aster/Slave S pecification » Damping Ratio...
Pre &nalpsiz Print 3 G [Shear Madulus] ...
P=f Define Damping for Dynamics Clear &bove Commands...
Loading 3
Analysis 3
Post-finalysis Print »
Design 3
Miscellansous 3

Figure 3. 71
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3.6.5 Specifying Supports

The slab is fixed-supported along the entire length of two of its
sides. However, when modelled as plate elements, the supports can
be specified only at the nodes along those edges, and not at any
point between the nodes. It hence becomes apparent that if one is
keen on better modelling the edge conditions, the slab would have
to be modelled using a larger number of elements.

In our case, the commands we need to generate are:

SUPPORTS
1245710 FIXED

Steps:

1.  To create supports, click on the Support Page icon located in the
Structure Tools toolbar as shown below.

|Eahe s

e —

Suppaort Page

Figure 3. 72
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Alternatively, one may go to the General | Support Page from the
left side of the screen.
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Figure 3. 73
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In either case, the Supports dialog box comes up as shown in the
next figure.

For easy identification of the nodes where we wish to place the
supports, let us turn the Node Numbers on.

Since we already know that nodes 1, 2, 5, 7, 4 and 10 are to be

ha]

associated with the Fixed support, using the Nodes Cursor
select these nodes.

Then, click on the Create button in the Supports dialog box as
shown below.

! Supports - Whole Structure |

Fef Dezcription

51 Mo support ><

Edi | Create Delete

—Azzignmment Method
i Assign To Selected Modes
 Aszign To Wiew

= Use Curzor To Assign

= Assign To Edit List

Azzign Cloge Help

Figure 3. 74
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6.  The dialog box shown below comes up. The Fixed tab happens to
be the default which is convenient for this case. Click on the
Assign button as shown below.

Create Support E3

Enforced But | Multilinear S pring | Foundation I Inclined I
Fired | Pinned | Fixed But I Enforzed
— Resztraint
=Y |
% Fy [ My
¥ rz |l
Add Cancel Agzign lg Help

Figure 3. 75

It is important to understand that the Assign button is active
because of what we did in step 4 earlier. Had we not selected the
nodes before reaching this point, this option would not have been

active.
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After the supports have been assigned, the structure will look like
the one shown below.

Figure 3. 76
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Three primary load cases have to be created for this structure.
Details of these load cases are available at the beginning of this
tutorial. The corresponding commands to be generated are listed

below.

UNIT METER KG
LOAD 1 DEAD LOAD
SELF Y -1.0

LOAD 2 EXTERNAL PRESSURE LOAD

ELEMENT LOAD
1TO 6 PR GY -300

LOAD 3
TEMPERATURE LOAD
1TO 6 TEMP 40 30

Steps:

1.  To create loads, click on the Load Page icon located on the

Structure Tools tool bar.

|l=ae

f@

Load Page

Figure 3. 77
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Alternatively, one may go to the General | Load Page from the left
side of the screen.

i General

Ilv
I 8 Material [FL-UEHI‘ Support 2 Spec [ H Property

[ & Design | Q. anaysisiPrint

E) Plates Tutorial. std - Who - O]

15

Figure 3. 78

Notice that the pressure load value listed in the beginning of this
tutorial is in KN and meter units. Rather than convert that value to
the current input units, we will conform to those units. The current
input units, which we last set while specifying THICKNESS was
CENTIMETER. We have to change the force unit to Kilogram and

the length units to Meter. To change the units, as before, click on
&
the Input Units icon —— from the top toolbar, or select the Tools |

Set Current Input Unit menu option from the top menu bar. In the
Set Current Input Units dialog box that comes up, specify the
length units as meter and the force units as Kilogram.
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LOAD CASE 1

A window titled “Load” appears on the right-hand side of the
screen. To initiate the first load case, highlight Load Cases Details
and click on the Add button.

@-[D) Definitions ] 1. Highlight Load Cases
[ ("} Load Cases Details ) Details.
New.. add. g | Edi Deleiz,. |
" Toggle Load L% :
 assigrment Mathod 7 2. Click on the Add button.
© fssign To Selected Entities = [ze Cursor, ToAssign
" Assion To Yiew = fssign To Edit List
sssion | O | Hep |
Figure 3. 79

The Add New Load Cases dialog box comes up. The drop-down list
box against Loading Type is available in case we wish to associate
the load case we are creating with any of the ACI, AISC or IBC
definitions of Dead, Live, Ice, etc. This type of association needs
to be done if we intend to use the program's facility for
automatically generating load combinations in accordance with
those codes.

Notice that there is a check box called Reducible per UBC/IBC.
This feature becomes active only when the load case is assigned a
Loading Type called Live at the time of creation of that case.
Please refer to STAAD.Pro 2004 Release Report for further details.

As we do not intend to use the automatic load combination
generation option, we will leave the Loading Type as None. Enter
DEAD LOAD as the Title for Load Case I and click on Add.
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Add New : Load Cases x|
] P

B Load Generation
B Define Combinations
B 4ulo Load Combination

Mumber |1 Loading Type INone j

I Fedicitle per IBEABE

Title IDEAD 04D

Add Cloge Help

Figure 3. 80

The newly created load case will now appear under the Load Cases
Details in the Load dialog box.

Load E2

@ Definitions

=-[L) Load Cases Details
= 1:DEAD LOAD

Figure 3. 81

To generate and assign the first load type, highlight DEAD LOAD.
You will notice that the A4dd New Load Items dialog box shows
more options now.

@ Definitions
= Load Cases Details
: 1:DEAD LOAD

Figure 3. 82
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In the Add New Load Items dialog box, select the Selfweight Load
option under the Selfweight item. Specify the Direction as Y, and
the Factor as -1.0. The negative number signifies that the
selfweight load acts opposite to the positive direction of the global
axis (Y in this case) along which it is applied. Click on the Add
button. The selfweight load is applicable to every member of the
structure, and cannot be applied on a selected list of members.

i
& Seliweight Selfweight Load
i[F] Seliweight Load
& Nodal Load o
& Wember Load Direction
& feaload - (O iz
& Floor Load
& Plate Loads
& Suface Loads Factor ITE‘
& Solid Loads

& Temperature Loads
& Seismic Loads

& Time Histary

& ‘wind Load

& Srow Load

& Responze Spechra
& Repeat Load

& Frequency

\ Add'\J| Coze | [ Hep |
1

Figure 3. 83
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LOAD CASE 2

Next, let us initiate the creation of the second load case which is a
pressure load on the elements. To do this, highlight Load Cases
Details. In the A4dd New Load Cases dialog box, once again, we are
not associating the load case we are about to create with any code
based Loading Type and so, leave that box as None. Specify the
Title of the second load case as EXTERNAL PRESSURE LOAD
and click on the Add button.

Add New : Load Cases x|
] P

B Load Generation
B Define Combinations
B 4ulo Load Combination

Mumber |2 Loading Type INone j

I Fedicitle per IBEABE

Title IEXTEF\NAL PRESSURE LOAD]

[ Addl\J| Cose | [ HReb |
1)

Figure 3. 84

To generate and assign the second load type, highlight
EXTERNAL PRESSURE LOAD.

Load E2
@-[D] Definitions
EI Load Cases Details

[0 1:DEAD LOAD
& SELPWEIGHT ¥ -1
2 EXTERNAL PRESSURE LOAD

Figure 3. 85
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In the Add New Load Items dialog box, select the Pressure on
Full Plate option under the Plate Loads item enables the load to be
applied on the full area of the element. (The Concentrated Load is
for applying a concentrated force on the element. The Trapezoidal
and Hydrostatic options are for defining pressures with intensities
varying from one point to another. The Partial Plate Pressure
Load is useful if the load is to be applied as a “patch” on a small
localised portion of an element.)

Let us keep our focus on the Pressure on Full Plate option.
Provide -300kg/m2 for W1 (Force), GY as the Direction and click
on the Add button followed by the Close button.

x|
Selfweight Pressure on Full Plate

Modal Load

Member Load Lead
Area Load

Floor Load

Plate Loads

< [* Pressure on Full Plate
h Concentrated Load
E Partial Flate Pressure L
Trapezoidal

E Hydrostatic

E Element Joint Load
Suface Loads

Solid Loads

Temperature Loads
Seizmic Loads

Time Histary

“wind Load

Shiow Load

Responze Spectra
Repeat Load

Frequency

Local v wii [-300 i

Direction

Unrifarrmly Loaded
Area

" LocalZ

[l * Gy Gz

\ Addl\J| Coze | [ Hep |
13X

Figure 3. 86
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9. Since the pressure load is to be applied on all the elements of the
model, the easiest way to do that is to set the Assignment Method to
Assign To View. Then, click on the Assign button in the Load
dialog box as shown below.

Load

=-[D) Definitions

-0 Load Cases Details
=- [ 1:DEAD LOAD
P SELFWEIGHT ¥ -1

E| 2:EXTERMNAL PRESSURE LOAD
{ 1. Highlight thisl

New. | scc. | Edi. Delete... |
[~ Toogle Load

— dizzignment b ethod
| Assign Tio Selected Entities & Lse Cursor To Assigh
' Azzign To View —| " Azsign To Edit List
| L {2. Click on Assign to View]
Aszzign | Close Help |

: 3. Click on Assignl

Figure 3. 87

After the load has been assigned, the model will look as shown
below.

Figure 3. 88
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LOAD CASE 3

Next, let us create the third load case which is a temperature load.
The initiation of a new load case is best done using the procedure
explained in step 7. In the dialog box that comes up, let us specify
the Title of the third load case as TEMPERATURE LOAD and
click on the Add button.

Add New : Load Cases x|
] P

B Load Generation
B Define Combinations
B 4ulo Load Combination

Mumber |3 Loading Type INone j

I Fedicitle per IBEABE

Title ITEMFEHATUHE LOAD

add '\J Close Help
1.

Figure 3. 89

To generate and assign the third load type, as before, highlight
TEMPERATURE LOAD.

Temperature Loads are created from the input screens available
under the Temperature option in the Add New Load Items dialog
box.
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12.

13.

In the Add New Load Items dialog box, make sure that the
Temperature item is selected under the Temperature Loads
option. Then, provide 40 as the Temperature Change for Axial
Elongation and 30 as the Temperature Differential from Top to
Bottom and click on the Add button followed by the Close button.

x
& Nodal Load
& Member Load
& freaLoad Temperature Change i
g Floor Load for Axial Elongation
Flate Loads
g 2;::EZ:§:dS Temperature Differential ]

& Temperaturs Loads
Temperature
il Strain

& Seismic Loads

& Time Histary

& wind Load

& Snow Load

& Response Spectra

& Fepeat Load

& Frequency

from Top to Baottom

Temperature Differential
from Side to Side [Local Z)

il

[ ad ,\J| Coze | [ Hep |
12X

Figure 3. 90

Since we intend to apply the temperature load on all the plates, as
before, choose Assign To View and click on the Assign button in
the Loads dialog box (see step 9 for explanation).
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3.6.7 Creating load combinations

The specifications at the beginning of this tutorial require us to
create two combination cases. The commands required are:

LOAD COMBINATION 101 CASE 1 + CASE 2
11.021.0
LOAD COMBINATION 102 CASE 1 + CASE 3
11.031.0

Steps:

LOAD COMBINATION 101

1. To initiate and define load case 4 as a load combination, once
again, highlight the Load Cases Details option. In the Add New
Load Cases dialog box, click on the Define Combinations option
from the left-hand side. Enter the Load No: as 101 and the Title as
CASE 1 + CASE 2.

Add New : Load Cases x|
E Primary Define Combinations
B Load Generation
[l Define Combinations Load No: |1EI'I Hame : ICASE 1+ CasEd

B 4ulo Load Combination

Type

@ Momal General Folmat:_

" SRSS

- Factaor IT I™ | Algebraic Componznt
A3 Default |1

Available Load Cases: Load Cambination Definition: [4] = Algebraic.

1. DEAD LOAD Load Cases | | Factor ‘
2 EXTERMAL PRESSURE LO:
3 TEMPERATURE LOAD

s

B

«
[]

Add Cloge Help

Figure 3. 91
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2. Next, in the Define Combinations box, select load case 1 from the

left side list box and click on the button. Repeat this with load
case 2 also. Load cases 1 and 2 will appear in the right side list box
as shown in the figure below. (These data indicate that we are
adding the two load cases with a multiplication factor of 1.0 and
that the load combination results would be obtained by algebraic
summation of the results for individual load cases.) Finally, click
on the Add button.

xq
E Primary Define Combinations
B Load Generation
[l Define Combinations Load Mo |1EI'I Name : ICASE 1+CASE 2

B 4ulo Load Combination

Type

@ Nomal General Format : _

" SRSS
- Factaor IT I™ | Algebraic Componznt
A3 Default |1

Available Load Cases: Load Cambination Definition: [4] = Algebraic.
2 TEMPERATURE LOAD Load Cases Factor

Load Caze 1
Load Case 2

al
al

2
|LI

EIE]

add \J Close Help
L,

Figure 3. 92

Case 101 has now been created.
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LOAD COMBINATION 102

To initiate and define load case 5 as a load combination, as before,
enter the Load No: as 102 and the Title as CASE 1 + CASE 3.

Next, repeat step 2 except for selecting load cases 1 and 3 instead
of cases 1 and 2.

x
E Primary Define Combinations
B Load Generation
[l Define Combinations Load Mo |1E|2 Name : ICASE 1+CASE3

B 4ulo Load Combination

Type

@ Nomal General Format : _

" SRSS
- Factaor IT I™ | Algebraic Componznt
A3 Default |1

Available Load Cases: Load Cambination Definition: [4] = Algebraic.
2 EXTERMAL PRESSURE LO: Load Cases Factor
Load Case 1 &€=
Load Caze 3 [

2
|LI

EIE]

add I}J Close Help
X

Figure 3. 93

Thus, load 102 is also created.
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If we change our mind about the composition of any existing
combination case, we can select the case we want to alter, and
make the necessary changes in terms of the constituent cases or
their factors.

Load [x]
[T Definitions
=-[L] Load Cases Details

=] 1: DEAD LOAD

. e SELFWEIGHT ¥ -1

= @ 2: EXTERNAL PRESSURE LOAD

% PRGY-300 kg/m2

=@ 3: TEMPERATURE LOAD

-~ TEMP 4030

2 101 CASE 1 + CASE 2
(1)#Load1

H oad
5]

{1)xLasd1

\1' Highlight the cases I
[0 1) Load3
Wew.. | adi. Edt.., | Delete.. L] Use Edit/Delete huttons to
L_._--"'"'—- alter or delete entries

™ Toggle Load

Azsighment Method

© fssign To Selected Entiies € Use Cursor ToAssian

% fssign To View £ Assion To Edit List
Bzsign | Cloze | Help |

Figure 3. 94
Let us exit this dialog box by clicking on the Close button.

It is also worth noting that as load cases are created, a facility for
quickly switching between the various cases becomes available at
the top of the screen in the form of a load case selection box as
shown below.

|M0de Wwindow Help

R =T Y ERE R Y B LT

Jﬂ@@@&@@@m@aohmmm X2 |

_ T — 1:DEAD LOAD =
o & A G| |[ra E R A T B )2 EXTERNAL PRESSURE LOAD Bl
% TEMPERATUIRE LOAD
107 CASET + ) '

M
102 CASET + CASES 1 htﬁ
Figure 3. 95
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We have now completed the task of creating all load cases.

Let us once again save our model by pulling down the File menu
and selecting the Save command or by holding the ‘Ctrl’ key and
pressing the ‘S’ key.



3-82 | Tutorial 3

3.6.8 Specifying the analysis type

The analysis type we are required to do is a linear static type. We
will also obtain a static equilibrium report. This requires the

command:

PERFORM ANALYSIS PRINT STATICS CHECK

Steps:

1.  To specify the Analysis command, first go to Analysis/Print Page
from the left side of the screen.

K Plates Tutorial.std - Whole Structure
Analysis/Print Commands: x|

Perfarm Cable Analysis | PDelta Analysis | MNonlinear Analysis | Change I
Perfom Analysis I Perform Imperfection Analpsis

—

—

i~ Print Option
' Mo Prirt

" Load Data
" Statics Check
" Statics Load
" Mode Shapes
" Both

Al

| B PUs‘l-F’rimd’ Analysisx}' Pre-Frint

——

I = Design I@MﬂlﬁiSIPfiD ¥ General I = Geometry [ H Setup

r 'E[:?r:ent Add Assigh | Closs Help

Figure 3. 96
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In the Analysis/Print Commands dialog box that appears, the
instruction for specifying a linear elastic type analysis is provided
using the Perform Analysis tab. To obtain the static equilibrium
report, check the Statics Check print option. (In response to this
option, a report consisting of the summary of applied loading and
summary of support reactions, for each load case, will be produced
in the STAAD output file. See section 3.10 for information on
viewing this report).

Analysis/Print Commands x|

Perform Cable Analysiz | PDelta Analysiz I MHanlinear Analysis I Change I
Perfarm Analysis Perform Imperfection Analysis

r~ Print O ption
= Mo Prirt
" Load Data
& Statics Check
" Statics Load
" Mode Shapes

" EBoth
L |
After )
u Cument &dd 5 Szsign | Close | Help

Figure 3. 97

Finally, click on the Add button followed by the Close button.
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The Analysis dialog box in the data area with the newly added
instruction will look as shown below.

1 Analyzis - Whole Structure E

----- . STAAD SPACE SLAB SUPPORTED ALONG 2
-2 START JOB INFORMATION
----- / INPUT wIDTH 79
----- / UNIT METER KN
----- ¢/ JOINT COORDINATES
..... / ELEMENT INCIDENCES SHELL
----- 7 UNIT CM KN
(3 ELEMENT PROPERTY
(£ DEFINE MATERIAL START
-2 CONSTANTS
-E3 SUPPORTS
----- / UNIT METER KG
-2 LOAD 1LOADTYPE None TITLE DEAD LOAC
-3 LOAD 2 LOADTYPE Nane TITLE EXTERMAL
-2 LOAD 3LOADTYPE None TITLE TEMPERAT
=-E3
=

].
].
].

LOAD COMB 101 CASE 1 + CASE 2
-[E] LOAD COMB 102 CASE 1+ CASE 3
----- ++ PERFORM &AMALYSIS PRINT STATICS CHEC

----- # FIMISH
1| | il
Define Commands...
Agzign | Cloze | Help |

Figure 3. 98

Let us save the data once again using the File | Save option.
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3.6.9 Specifying post-analysis print commands

Two types of element results can be requested: a) ELEMENT
STRESSES at the centroid or any point on the element surface b)
the element forces at the nodes. The former consists of stresses and
moments per unit width, as explained in sections 1.6.1 and 3.41 of
the STAAD Technical Reference Manual. The latter consists of the
3 forces and 3 moments at each node of the elements in the global
axis system (see section 3.41 for details).

We would like to obtain both these results. We will also set the
units in which these results are printed to KN and Meter for
element stresses and Kg and Meter for element forces. This
requires the specification of the following commands:

UNIT METER KN

PRINT ELEMENT STRESSES LIST 3
UNIT KG METER

PRINT ELEMENT FORCE LIST 6

These results will be written in the STAAD output file and can be
viewed using the procedure explained in section 3.10.

Steps:

1. Go to Tools | Set Current Input Unit menu option. Set the length
and force units to Meter and Kilo Newton respectively.

2. The dialog box for requesting element results is available in the
Post-Print sub-page of the Analysis | Print page.

Click on the Define Commands button in the data area on the right
hand side of the screen.
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I Hy Des\gr(u Analysis/Print

1. Post-Print ) pnatyss | B Pro-print

[ Plates Tutos td - Whole Structure Post Analy: Whole Struct x|

-/ GTAAD GPACE
@3 STARTJOB INFORMATION
- INFUT WIDTH 73
- UNIT METER KN
# JOINT COORDINATES
- ELEMENT INCIDENCES SHELL
# UNIT CH KN
3 ELEMENT PROPERTY
-[E3 DEFINE MATERIAL START
(B2 CONSTENTS
{3 sUPFORTS
- UNIT METER K&
{3 LDAD 1 LOADTYPE Nane TITLE DEAD LOAL
[0 LOAD 2 LOADTYFE one TITLE EXTERMAL
-[E3 LOAD 3LOADTYPE Nene TITLE TEMPERAT
E3 LDAD COMB 101 CASE 1+ CASE 2
-3 LOAD COMB 102 CASE 1+ CASE 3
,# PERFORM ANALYSIS PRINT STATICS CHED
/ FINISH

T i

[¥ Highlight Assigned Geometry

I~ Toggle Assigs
Défine Commands.

Assignment Method
£ ission Tio Selected Beams
' pssign ToView
@ Use Cursar To Assign
' Assion To Edit List

Figure 3. 99

In the Analysis/Print Commands dialog box that appears, select the
Element Forces/Stresses tab. Choose the Print Element Stresses
option and click on the Add button followed by the Close button.

Analysis/Print Commands

Support Reactions | Analysiz Results | Member Section Forces
Section Displacement I Farce I Max Force | Story Dirift | Cag | Surface Forces
Load List I Section | Joint Displacement | Member Forces

Member Stresses Element Forces/Stresses Mode Shapes I Element Stress Solid

" Prirt Element Farces
% Print Element Stresses
" Print Element Joint Stiesses

" Print Element Stresses at

Loeal % Position |1
Local'r Position |1

u 'E[:ﬁ:amt Add fiszign | Close Help
L

Figure 3. 100
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Again, go to Tools | Set Current Input Unit menu option. Set the
length and force units to Meter and Kilogram respectively.

Then, repeat steps 2 and 3. In step 3, select the Print Element
Forces option and click on the Add button followed by the Close
button.

At this point, the Post Analysis Print dialog box will look as shown
below.

i Post Analpziz Print - Whole Structure E3

----- /# ELEMEMT INCIDEMCES SHELL -
----- / UNIT CM KN

H-[E3 ELEMEMT PROPERTY

H-[E3 DEFINE MATERIAL START

{1 COMSTAMTS

7-[E3 SUPFORTS

----- / UNIT METER KG

-E3 LOAD 1 LOADTYPE Mone TITLE DEAD LO
LOAD 2 LOADTYPE Mone TITLE EXTERM
LOAD 3 LOADTYPE Mone TITLE TEMPEFR
LOAD COMB 101 CASE 1 + CASE 2

LOAD COMB 102 CASE 1+ CASE 3

----- # PERFORM AMALYSIS PRINT STATICS CH

----- # UMIT METER KN

----- % PRINT ELEMENT STRESSES

----- # UMIT METER KG

----- % PRINT ELEMENT FORCE B

----- # FIMISH hd
1 | 3

¥ Highlight Assighed Geometry
[~ Toggle Assign

Define Commands...

— Azzignment Method

-
(i x|

@
@
@
@

) Assign To Selected Beams
' Azsign To View

{* Use Cursor To Assign

™ Assign To Edit List

Agzign Cloze Help

Figure 3. 101
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To associate the PRINT ELEMENT STRESSES command with
element 3, first select the command as shown in the previous

figure. Then, using the Plates Cursor &t , click on element no.
3.

As we select the plate, the Assignment Method automatically
becomes Assign to Selected Plates. Click on the Assign button as
shown below.

— Azzignment bethod
%' Assign To Selected Plates
' Azsign To Wiew
" Use Cursor To Assign
" Assign To Edit List

Azzighn Cloze Help

Figure 3. 102

To associate the PRINT ELEMENT FORCE command with element
6, repeat step 5 except for selecting element no. 6 in the place of
element no. 3.

We have now completed the tasks of assigning the input for this
model. Let us save the file one last time using the File | Save
option.
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Let us now take a look at the data that has been written into the file
that we just saved earlier. As we have seen in the previous
tutorials, while the model is being created graphically, a
corresponding set of commands describing that aspect of the model
is being simultaneously written into a command file which is a
simple text file. An abstract of those commands was also
mentioned under the title “commands to be generated are . .” at the

beginning of each section of this tutoria

L.

The contents of that text file can be viewed in its entirety either by
clicking on the STAAD Editor icon or, by going to the Edit menu
and choosing Edit Input Command File as shown below.

STAAD Pro - Plates Tutorial. std

File Edit “iew Toolz Select Geometry Commands

Analyze  Mode

BwaHE s RX2r el B

BEDDIEED S 5 b b el

|ArvmnanpnmwpBEde: TEE | X

Figure 3. 103

Edit
= Undo Cirlez
L2 Redo Ll
g Cut Ll
Copy L+
R Faste Ll
75 Delete Del
& Take Picture

Copy Ficture

Edit Input Cormmand File

Create Mew B Macro...
Edit Esizting WB Macro...

Figure 3. 104
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A new window will open up with the data listed as shown here:

[ Plates Tutorial std - STAAD Editor (O] x|
File Edit “iew Tools Help

NeESR| s RR|o | M
AGAR|Z = |BS 2R

ATAAD HPACE SLAE SUPPORTED ALONG 2 EDGE3S

ATART JOE INFORMATION

ENGINEEE DATE

END JOE INFORMATION

INFUT WIDTH 79

TNIT METEER EN

JOINT COORDINATES

looo; 2200;3202;4002;5400;6402; 7600; 861
9204 1000 4; 11 40 4; 12 6 0 4;

ELEMENT INCIDENCESZ SHELL
l1l234;22563;35786;,4438910;53611 9 663812 1]
TNIT CM EN b
ELEMENT FPROPERTY

1 TO & THICENEZZ 30

DEFINE MATERIAL 3TALRT

IZ0TROPIC CONCRETE

E 2171.85

POISSON 0,17

DENSITY Z.35616e-005

ALFHA le-003

DAMF 0.05

END DEFINE MATERIAL

CONSTANTS il
I 4 I I L4

For Help, press F1 [Ure 1Cal 1 [ [ [ [z
Figure 3. 105

[

This window and the facilities 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 | Exit menu option of the editor window (not
the File | Exit menu of the main window behind the editor
window).

Instead of using the graphical methods explained in the previous
sections, we could have created the entire model by typing these
specific commands into the editor. This was one of the methods
mentioned in section 3.1 of this tutorial. If you would like to
understand that method, proceed to the next section. If you want to
skip that part, proceed to section 3.9 where we perform the analysis
on this model.
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3.8 Creating the model using the command file

Let us now use the command file method to create the model for
the above structure. The commands used in the command file are
described later in this section.

The STAAD.Pro command file may be created using the built-in
editor, the procedure for which is explained further below in this
section. Any standard text editor such as Notepad or WordPad may
also be used to create the command file. However, the STAAD.Pro
command file editor offers the advantage of syntax checking as we
type the commands. The STAAD.Pro keywords, numeric data,
comments, etc. are displayed in distinct colors in the STAAD.Pro
editor. A typical editor screen is shown below to illustrate its general
appearance.

Plates Tutorial. std - STAAD Editor H=] E3
File Edit “iew Toolz Help

PSR BR[|
| A R
ASAK|E | BS| TN

STALD SPACE 5LAE SUPPORTED ALONG Z EDGES

START JOE INFOEMATION

ENGINEEER DATE Z1-Mar-04

END JOE INFORMATION

INFUT WIDTH 79

HIT METEER FKIT

JOINT COORDINATES

looo; @200 3202;400& 5400; 6402 760
9204 10004y 11 40 47 12 6 0 4;

ELEMENT INCIDENCES SHELL

112342256 3;357686:4439210; 53611059606

TNIT CM EM

ELEMENT PROPERTY -
|<'| I e _,l_l
Faor Help, presz F1 Line 1Cal 1 v

Figure 3. 106
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To access the built-in editor, first start the program using the
procedure explained in Section 3.3. Next, follow step 1 of Section 3.4
(also, see Figures below).

File: Marme

IF‘Iales Tutorial

Location :

IC:\lest\ _I

8 SPACE structure, which is a three-dimensional framed structure with loads applied in
any plane, iz the most general.

Length Units—————————————— Force Units
" Inch £ Decimeter " Pound " Newton
" Foot & Meter " KiloPound € DecaNewton
' Milimeter € Kilometer  Kilogram ¥ KilaNewton
' Centimeter " Metiic Ton " MegaNewton

¥ Display this dislog box at the Startup

< Back I MNext > I? I Cancel Help
Figure 3. 107

You will then encounter the dialog box shown below. In that dialog
box, choose Open STAAD Editor.

Where do you want to go ? x|

O 4dd Beam

[ Add Plate

[ Add Salid

[ Dpen Stucture Wizard
pen S TAAD Editor
O Edit Jat

L1 2l
Begin building pour model using STAAD spntax commands [non-graphical interface] through
the STAAD editor.

[V Display this dialog box at the Startup

< Back I Finish I Cancel Help

Figure 3. 108
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At this point, the editor screen will open as shown below.

Plates Tutorial std - 5proEdit !E[E

File Edit “iew Tools Help

0w &

HF B0 > =]
OB AL LA BTN

!GTAAD 3PACE %5lab supported along 2 edges i
START JOBE INFORMATION —
ENGINEEE DATE

END JOE INFORMATION
INPUT WIDTH 79
FINISH

I o

Far Help, press F1 Line 1Cal
Figure 3. 109

Delete all the command lines displayed in the editor window and
type the lines shown in bold below (You don’t have to delete the
lines if you know which to keep and where to fill in the rest of the
commands). The commands may be typed in upper or lower case
letters. Usually the first three letters of a keyword are all that are
needed -- the rest of the letters of the word are not required. The
required letters are underlined. (“SPACE” = “SPA” = “space” =
“spa”)
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Actual input is shown in bold lettering followed by explanation.

STAAD SPACE SLAB SUPPORTED ALONG 2 EDGES

Every input has to start with the word STAAD. The word SPACE
signifies that the structure is a space frame structure (3-D) and the
geometry is defined through X, Y and Z coordinates.

UNIT METER KN
Specifies the unit to be used for data to follow.

JOINT COORDINATES
1000;2200;3202;4002
5400;6402;7600;8602
9204;10004;11404;12604

Joint number followed by X, Y and Z coordinates are provided
above. Semicolon signs (;) are used as line separators. That enables
us to provide multiple sets of data on one line. For example, node 6
has (X, Y, Z) coordinates of (4, 0, 2).

ELEMENT INCIDENCES SHELL
11234;22563;35786;443910;
536119;66812 11

The incidences of elements are defined above. For example,
element 3 is defined as connected between the nodes 5, 7, 8 and 6.

UNIT CM KN
ELEMENT PROPERTY
1 I0 6 THICKNESS 30

The length unit is changed from meter to centimeter. Element
properties are then provided by specifying that the elements are 30
cm thick.
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UNIT METER KN
CONSTANTS
E 2.17185e+007 ALL
POISSON 0.17 ALL
DENSITY 23.5616 ALL
ALPHA 1e-005 ALL

Material constants, which are E (modulus of elasticity), Density,
Poisson’s Ratio and Alpha, are specified following the command
CONSTANTS. Prior to this, the input units are changed to Meter
and KN.

SUPPORTS
1245710 FIXED

Joints 1, 2, 4, 5, 7 and 10 are defined as fixed supported. This will
cause all 6 degrees of freedom at these nodes to be restrained.

UNIT KG
LOAD 1 DEAD LOAD

Force units are changed from KN to KG to facilitate the input of
loads. Load case 1 is then initiated along with an accompanying
title.

SELFWEIGHT Y -1

Load case | consists of selfweight of the structure acting in the
global Y direction with a factor of -1.0. Since global Y is vertically
upward, the factor of -1.0 indicates that this load will act
downwards.

LOAD 2 EXTERNAL PRESSURE LOAD

Load case 2 is initiated along with an accompanying title.

ELEMENT LOAD
1TO 6 PRGY -300
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Load 2 is a pressure load on the elements. A uniform pressure of
300K g/m2 is applied on all the elements. GY indicates that the load
is in the global Y direction. The negative sign (-300) indicates that
the load acts opposite to the positive direction of global Y.

LOAD 3 TEMPERATURE LOAD

Load case 3 is initiated along with an accompanying title.

IEMPERATURE LOAD
1I0 6 TEMP 40 30

Load 3 is a temperature load. All the 6 elements are subjected to a
in-plane temperature increase of 40 degrees and a temperature
variation across the thickness of 30 degrees. This increase is in the
same temperature units as the Alpha value specified earlier under
CONSTANTS.

LOAD COMB 101 CASE 1 + CASE 2
11.021.0

Load combination 101 is initiated along with an accompanying
title. Load cases 1 and 2 are individually factored by a value of
1.0, and the factored values are combined algebraically.

LOAD COMB 102 CASE 1 + CASE 3
11.031.0

Load combination 102 is initiated along with an accompanying
title. Load cases 1 and 3 are individually factored by a value of
1.0, and the factored values are combined algebraically.

PERFORM ANALYSIS PRINT STATICS CHECK

The above command instructs the program to proceed with the
analysis. A static equilibrium report is also requested with the help
of the words PRINT STATICS CHECK.

UNIT METER KN
PRINT ELEMENT STRESS LIST 3
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The stresses and unit width moments are requested at the centroid
of element 3 in KN and Meter units.

UNIT KG METER
PRINT ELEMENT EORCE LIST 6

The forces and moments for all 6 d.o.f at the corner nodes of
element 6 are requested in KG and Meter units.

EINISH

This command terminates the STAAD run.

Let us save the file and exit the editor.
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3.9 Performing the analysis and design

In order to obtain the displacements, forces, stresses and reactions
in the structure due to the applied loads, the model has to be
analyzed. If the pass-fail status of the members and elements per
the requirements of steel and concrete codes is to be determined,
that involves a process called design. Both these processes are
launched using the Run Analysis option from the Analyze menu.

File Edt “iew Toolz Select Geometry Commands | Analyze Mode Window Help
~u h fun &n CH 5
JJ}.I%D-NE bl ﬁi’ii@ir.:{ =] Run Analy Chil+F

Figure 3. 110

If the structure has not been saved after the last change was made,
you should save the structure first by using the Save command
from the File menu.

When you select the Run Analysis option from the Analyze menu,
the following dialog box appears:

Select Analysis Engine

Analyziz Option |

f* STAAD Analysis

= Stardyne Advanced Analysis

Run .t'-‘mal_l,lsis! Cancel | Apply | Help |
|

Figure 3. 111

We are presented with the choice of 2 engines : the STAAD engine
and the STARDYNE Advanced Analysis engine. The STARDYNE
Analysis engine is suitable for advanced problems such as
Buckling Analysis, Modal Extraction using various methods, etc.
However, if the calculations call for steel or concrete design, UBC
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load generation, etc., we have to select the STAAD engine. For
this problem, let us use the STAAD engine.

Then, click on the Run Analysis button.

As the analysis progresses, several messages appear on the screen
as shown in the next figure.

STAAD Analysis and Design — =] x|

++ Proce=ssing Element Stifines=s Hatriw. 21:40: 0 a
++ Processing Global Stiffness Matrix. 21:40: 0
++ Finished Processing Global Stiffness Hatrix. 0 =ec
++ Processing Triangular Factorization. 21:40: 0
++ Finished Triangular Factorization. 0 =zec
++ Calculating Joint Displacement=. 21:40: 0
++ Finished Joint Displacement Calculation. 0 =ec
++ Calculating Member Forces. 21:40: 0
++ Analy=is Successiully Completed ++

++ Processing Element Forces. 21:40: 1
++ Proce=sing Element Stresses. 21:40: 1
++ Processing Element Forces. 21:40: 1
++ Processing Element Corner Forces. 21:40: 1
++ Processing Element Forces. 21:40: 1
++ Proce=sing Element Stresses. 21:40: 1
++ Creating Displacement File {DSP). .. 21:40: 1

++ Creating Reaction File (EEA) . .

++ Creating Element Stres= File (EST). ..

++ Creating Element JT Stress File (EJT)...

++ Creating Element JT Force File (ECF). ..

++ Done. 21:40: 1

0 Error{s). 0 Warningis)
*% End STAAD Pro Run Elaps=ed Time = 1 Secs=

*#* Output Written to File:
FPlate=s Tutorial .anl -

£ Wiew Output File
™ Goto Post Processing Mode
&+ Stay in Modeling Mode

Figure 3. 112

At the end of these calculations, two activities take place. a) A
Done button becomes active b) three options become available at
the bottom left corner of this information window.

" Wiew Output File
" Goto Post Processing Mode
£ Stay in Modeling Mode

Figure 3. 113
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These options are indicative of what will happen after we click on
the Done button.

The View Output File option allows us to view the output file
created by STAAD. The output file contains the numerical results
produced in response to the various input commands we specified
during the model generation process. It also tells us whether any
errors were encountered, and if so, whether the analysis and design
was successfully completed or not. Section 3.10 (also, see section
1.9) offers additional details on viewing and understanding the
contents of the output file.

The Go To Post Processing Mode option allows us to go to
graphical part of the program known as the Post-processor. This is
where one can extensively verify the results, view the results
graphically, plot result diagrams, produce reports, etc. Section 3.11
explains the Post processing mode in greater detail.

The Stay in Modelling Mode lets us continue to be in the Model
generation mode of the program (the one we currently are in) in
case we wish to make further changes to our model.
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3.10 Viewing the output file

During the analysis stage, an output file containing results,
warnings and messages associated with errors if any in the output,
is produced. This file has the extension .anl and may be viewed
using the output viewer. Section 1.9 of this manual contains
information on viewing this file.

In Sections 3.6.8 and 3.6.9, we had provided instructions to the
program to write some very specific results in the output file. Let

us examine those results.

PRINT STATICS CHECK

This instruction was provided so that we could view a report
indicating if the structure is in equilibrium for the various load
cases. If we scroll down the output file, we will see information
which looks like the following:

**TOTAL APPLIED LOAD ( KG METE ) SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -17298.83
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 34597.65 MY= 0.00 MZ=  -51896.48

***TOTAL REACTION LOAD( KG METE ) SUMMARY (LOADING 1)

SUMMATION FORCE-X = 0.00

SUMMATION FORCE-Y = 17298.83

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX=  -34597.65 MY= 0.00 Mz= 51896.48

MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 1)
MAXIMUMS AT NODE
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X = 0.00000E+00 0
Y =-3.20681E-01 12
Z = 0.00000E+00 0
RX = 9.80406E-04 12
RY = 0.00000E+00 0
RZ = -6.49355E-04 9

For each primary load case, the report consists of:

a. Summary of total applied loads for all 6 degrees of
freedom, with moments calculated about the origin of the
coordinate system (0, 0, 0)

b. Summary of total reactions from the supports of the
structure, with moments calculated about the origin of the
coordinate system (0, 0, 0)

c. Maximum displacements (3 translations and 3 rotations) in
the structure induced by this load case

Each of the 6 terms of item (a) must be equal and opposite to the
corresponding term of item (b). A failure to meet this criteria
would mean the analysis results (for a linear elastic analysis) may
be erroneous. Factors such as instability conditions or improperly
applied loads can cause the equilibrium check to fail.

It is quite important to examine the maximum displacements since
they tell us whether the deformations are within tolerable limits.

Since the information presented above is for load case 1, and since
load case 1 is the selfweight of the structure, we can conclude that
the structure weighs 17298.83 Kgs.
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STRESSES FOR ELEMENT 3

This information consists of the stress and “moment over unit
width” values at the centroid of element 3. A typical sample is
presented below.

ELEMENT STRESSES FORCE, LENGTH UNITS = KN METE
FORCE OR STRESS = FORCE/UNIT WIDTH/THICK,
MOMENT = FORCE-LENGTH/UNIT WIDTH

ELEMENT LOAD SQX sQy MX MY MXY
VONT VONB SX SY SXY

3 1 -18.13 72.86 -3.96 -20.42 -3.35
1308.63 1308.63 0.00 0.00 0.00

TOP : SMAX= -220.33 SMIN=-1404.81 TMAX= 592.24 ANGLE=-11.1

BOTT: SMAX= 1404.81 SMIN= 220.33 TMAX= 592.24 ANGLE=-11.1

These terms are explained in Section 1.6.1 of the STAAD
Technical Reference Manual in elaborate detail. Example problem
18 of the Examples Manual explains the method involved in
calculating the principal stresses SMAX, SMIN and TMAX.

3-103
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FORCES FOR ELEMENT 6

This information consists of the force and moment values at each
of the 4 corner nodes of element 6. A typical sample is presented
below.

ELEMENT FORCES FORCE,LENGTH UNITS= KG METE

JOINT FX FY FzZ MX MY Mz

ELE.NO. 6 FORLOAD CASE 1
6 0.0000E+00 4.5323E+02 0.0000E+00 -1.1313E+03 0.0000E+00 7.9082E+02
8 0.0000E+00 5.0615E+02 0.0000E+00 -3.2047E+02 0.0000E+00 2.3981E+02
12 0.0000E+00 -7.2078E+02 0.0000E+00 1.0346E-03 0.0000E+00 -1.3733E-03
11 0.0000E+00 -2.3860E+02 0.0000E+00 -4.6697E+02 0.0000E+00 -6.0136E+02

The corner forces are in the global coordinate system. These values
may be used to create a free body diagram of the element and
verify that the element is in equilibrium. In this case for example,
the FX and FZ forces are zero, and sum of the FY forces is also
Zero.

The complete text of the output file is shown in the next few pages.




Tutorial 3

R e

STAAD. Pro

Version Bld
Proprietary Program of
Research Engineers, Intl.
Date=

Time=

R N
PRI

USER ID:
L

STAAD SPACE SLAB SUPPORTED ALONG 2 EDGES
START JOB INFORMATION

ENGINEER DATE

END JOB INFORMATION

INPUT WIDTH 79

UNIT METER KN

JOINT COORDINATES

COIOAU B WNR

9204;,10004; 11 404; 1260 4
10. ELEMENT INCIDENCES SHELL

11. 1123 4; 22563; 3578¢6; 443910; 53611 9;
12. UNIT CM KN

13. ELEMENT PROPERTY

14. 1 TO 6 THICKNESS 30

15. DEFINE MATERIAL START

16. ISOTROPIC CONCRETE

17. E 2171.85

18. POISSON 0.17

19. DENSITY 2.35616E-005

20. ALPHA 1E-005

21. DAMP 0.05

22. END DEFINE MATERIAL

23. CONSTANTS

24. MATERIAL CONCRETE MEMB 1 TO 6
25. SUPPORTS

26. 1 2 45 7 10 FIXED

27. LOAD 1 DEAD LOAD

28. SELFWEIGHT Y -1

29. LOAD 2 EXTERNAL PRESSURE LOAD
30. UNIT METER KG

31. ELEMENT LOAD

32. 1 TO 6 PR GY -300

33. LOAD 3 TEMPERATURE LOAD

34. TEMPERATURE LOAD

35. 1 TO 6 TEMP 40 30

36. LOAD COMB 101 CASE 1 + CASE 2
37.11.021.0

38. LOAD COMB 102 CASE 1 + CASE 3
39. 11.03 1.0

40. PERFORM ANALYSIS PRINT STATICS CHECK

PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 12/ 6/
ORIGINAL/FINAL BAND-WIDTH= 8/ 5/ 36 DOF

TOTAL PRIMARY LOAD CASES = 3, TOTAL DEGREES OF FREEDOM =
SIZE OF STIFFNESS MATRIX = 3 DOUBLE KILO-WORDS

6 6 8 12 11

1000;,2200;,3202;4002;5400; 6402;7600; 8602

72

REQRD/AVAIL. DISK SPACE = 12.1/ 3521.0 MB, EXMEM = 461.2 MB

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO.

DEAD LOAD
***TOTAL APPLIED LOAD ( KG METE ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -17298.83
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 34597.66 MY= 0.00 Mz= -51896.48

1
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***TOTAL REACTION LOAD( KG METE ) SUMMARY (LOADING 1)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 17298.83
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= -34597.66 My= 0.00 Mz= 51896.48
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 1)
MAXIMUMS AT NODE

= 0.00000E+00 0

= -3.20681E-01 12
0.00000E+00 0
9.80406E-04 12
0.00000E+00 0
-6.49355E-04 9

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO.
EXTERNAL PRESSURE LOAD

***TOTAL APPLIED LOAD ( KG METE ) SUMMARY (LOADING 2)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = -7200.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 14400.00 My= 0.00 Mz= -21600.00
***TOTAL REACTION LOAD( KG METE ) SUMMARY (LOADING 2)

SUMMATION FORCE-X = 0.00

SUMMATION FORCE-Y = 7200.00

SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= -14400.00 My= 0.00 Mz= 21600.00
MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 2)
MAXIMUMS AT NODE
X = 0.00000E+00 0
Y = -1.33471E-01 12
Z = 0.00000E+00 0
RX= 4.08058E-04 12
RY= 0.00000E+00 0
RZ= -2.70270E-04 9

STATIC LOAD/REACTION/EQUILIBRIUM SUMMARY FOR CASE NO.
TEMPERATURE LOAD

***TOTAL APPLIED LOAD ( KG METE ) SUMMARY (LOADING 3)
SUMMATION FORCE-X = 0.00
SUMMATION FORCE-Y = 0.00
SUMMATION FORCE-Z = 0.00

SUMMATION OF MOMENTS AROUND THE ORIGIN-

MX= 0.00 My= 0.00 Mz= 0.00
***TOTAL REACTION LOAD( KG METE ) SUMMARY (LOADING 3)

SUMMATION FORCE-X = -0.01

SUMMATION FORCE-Y = 0.00

SUMMATION FORCE-Z = 0.02

SUMMATION OF MOMENTS AROUND THE ORIGIN-
MX= 0.00 My= -0.10 Mz= 0.00
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MAXIMUM DISPLACEMENTS ( CM /RADIANS) (LOADING 3)
MAXIMUMS AT NODE
X = 2.01178E-01 12
Y = 8.97365E-01 12
Z = 1.66240E-01 11
RX= -3.51264E-03 12
RY= -2.41785E-04 11
RZ= 2.62398E-03 12

*kkkkkkkkk*% END OF DATA FROM INTERNAL STORAGE ***kkxkkk*

41. UNIT METER KN
42. PRINT ELEMENT STRESSES LIST 3

ELEMENT STRESSES FORCE, LENGTH UNITS= KN METE

STRESS = FORCE/UNIT WIDTH/THICK, MOMENT = FORCE-LENGTH/UNIT WIDTH

ELEMENT LOAD SQX SQY MX MY MXY
VONT VONB SX sy SXY
TRESCAT TRESCAB

3 1 -18.13 72.86 -3.96 -20.42 -3.35
1308.63 1308.63 0.00 0.00 0.00
1404.81 1404.81

TOP : SMAX= -220.33 SMIN= -1404.81 TMAX= 592.24 ANGLE= -11.1

BOTT: SMAX= 1404.81 SMIN= 220.33 TMAX= 592.24 ANGLE= -11.1

2 -7.54 30.33 -1.65 -8.50 -1.39
544.67 544.67 0.00 0.00 0.00

584.70 584.70
TOP : SMAX= -91.70 SMIN= -584.70 TMAX= 246.50 ANGLE= -11.1
BOTT: SMAX= 584.70 SMIN= 91.70 TMAX= 246.50 ANGLE= -11.1
3 96.73 -59.42 -30.45 -14.83 18.43
10779.68 5300.82 -5044.81 -2309.43 3890.01

10912.04 5585.51
TOP : SMAX= 269.79 SMIN=-10642.25 TMAX= 5456.02 ANGLE= -34.9
BOTT: SMAX= 624.74 SMIN= -4960.77 TMAX= 2792.75 ANGLE= -36.2
101 -25.67 103.18 -5.61 -28.92 -4.74
1853.30 1853.30 0.00 0.00 0.00

1989.51 1989.51
TOP : SMAX= -312.03 SMIN= -1989.51 TMAX= 838.74 ANGLE= -11.1
BOTT: SMAX= 1989.51 SMIN= 312.03 TMAX= 838.74 ANGLE= -11.1
102 78.60 13.44 -34.41 -35.24 15.08
10642.95 5713.09 -5044.81 -2309.43 3890.01

11074.45 6408.55
TOP : SMAX= -923.15 SMIN=-11074.45 TMAX= 5075.65 ANGLE= -37.3
BOTT: SMAX= 1848.83 SMIN= -4559.72 TMAX= 3204.28 ANGLE= -32.1

**%* MAXIMUM STRESSES AMONG SELECTED PLATES AND CASES ***%*

MAXIMUM MINIMUM MAXIMUM MAXIMUM MAXIMUM
PRINCIPAL PRINCIPAL SHEAR VONMISES TRESCA
STRESS STRESS STRESS STRESS STRESS

1.989513E+03 -1.107445E+04 5.456020E+03 1.077968E+04 1.107445E+04
PLATE NO. 3 3 3 3 3
CASE NO. 101 102 3 3 102

*kkkkkkkkkkkkkk*k****END OF ELEMENT FORCES****kkkkkkkkkkkkkkkk

43. UNIT METER KG
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44. PRINT ELEMENT FORCE LIST 6
ELEMENT FORCES FORCE,LENGTH UNITS= KG METE
**NOTE- IF A COMBINATION INCLUDES A DYNAMIC CASE OR IS AN SRSS OR ABS COMBINATION
THEN RESULTS CANNOT BE COMPUTED PROPERLY.
GLOBAL CORNER FORCES
JOINT FX FY FZ MX MY MZ
ELE.NO. 6 FOR LOAD CASE 1
6 0.0000E+00 4.5323E+02 0.0000E+00 -1.1313E+03 0.0000E+00 7.9082E+02
8 0.0000E+00 5.0615E+02 0.0000E+00 -3.2047E+02 0.0000E+00 2.3981E+02
12 0.0000E+00 -7.2078E+02 0.0000E+00 1.0346E-03 0.0000E+00 -1.3733E-03
11 0.0000E+00 -2.3860E+02 0.0000E+00 -4.6697E+02 0.0000E+00 -6.0136E+02
ELE.NO. 6 FOR LOAD CASE 2
6 0.0000E+00 1.8864E+02 0.0000E+00 -4.7087E+02 0.0000E+00 3.2915E+02
8 0.0000E+00 2.1067E+02 0.0000E+00 -1.3338E+02 0.0000E+00 9.9813E+01
12 0.0000E+00 -3.0000E+02 0.0000E+00 8.9143E-05 0.0000E+00 1.6633E-05
11 0.0000E+00 -9.9306E+01 0.0000E+00 -1.9436E+02 0.0000E+00 -2.5029E+02
ELE.NO. 6 FOR LOAD CASE 3
6 -2.9880E+05 6.6190E+02 -3.0717E+05 6.3684E+03 2.7912E+03 -5.5444E+03
8 3.0633E+05 -9.9013E+02 -3.2773E+05 4.3052E+03 -3.7431E+03 4.3521E+03
12 3.2019E+05 4.6301E-03 3.2019E+05 -6.0036E+03 4.0162E-03 6.0036E+03
11 -3.2773E+05 3.2822E+02 3.1471E+05 -4.0135E+03 9.5183E+02 -2.8311E+03
ELE.NO. 6 FOR LOAD CASE 101
6 0.0000E+00 6.4187E+02 0.0000E+00 -1.6022E+03 0.0000E+00 1.1200E+03
8 0.0000E+00 7.1681E+02 0.0000E+00 -4.5385E+02 0.0000E+00 3.3963E+02
12 0.0000E+00 -1.0208E+03 0.0000E+00 3.8188E-04 0.0000E+00 -9.6018E-05
11 0.0000E+00 -3.3790E+02 0.0000E+00 -6.6133E+02 0.0000E+00 -8.5165E+02
ELE.NO. 6 FOR LOAD CASE 102
6 -2.9880E+05 1.1151E+03 -3.0717E+05 5.2371E+03 2.7912E+03 -4.7536E+03
8 3.0633E+05 -4.8398E+02 -3.2773E+05 3.9847E+03 -3.7431E+03 4.5919E+03
12 3.2019E+05 -7.2078E+02 3.2019E+05 -6.0036E+03 4.0162E-03 6.0036E+03
11 -3.2773E+05 8.9625E+01 3.1471E+05 -4.4804E+03 9.5183E+02 -3.4325E+03

45. FINISH

***k*k*k*k**** END OF THE STAAD.Pro

*%** DATE=

TIME=

RUN **kkkkkkhkk

*kkk

B L

i For questions on STAAD.Pro, please contact *
* Research Engineers Offices at the following locations *
* *
* Telephone Email *
* USA: +1 (714)974-2500 support@reiusa.com *
* CANADA +1 (905)632-4771 detech@RQodandetech.com *
* CANADA +1 (604)629 6087 staad@dowco.com *
* UK +44(1454)207-000 support@reel.co.uk *
* FRANCE +33(0)1 64551084 support@reel.co.uk *
* GERMANY +49/931/40468-71 info@reig.de *
* NORWAY +47 67 57 21 30 staad@edr.no *
* SINGAPORE +65 6225-6015/16 support@reiasia.net *
* INDIA +91(033)2357-3575 support@calcutta.reiusa.com *
*  JAPAN +81(03)5952-6500 eng-eye@crc.co.jp *
* CHINA +86(411)363-1983 support@reiasia.net *
* *
* North America support@reiusa.com *
* Europe support@reel.co.uk *
* Asia support@reiasia.net *

B L




Tutorial 3 3-109

3.11 Post-Processing

If there are no errors in the input, the analysis is successfully
completed. The extensive facilities of the Post-processing mode
can then be used to

a) view the results graphically and numerically

b) assess the suitability of the structure from the standpoint of
safety, serviceability and efficiency

c) create customized reports and plots

The procedure for entering the post processing mode is explained
in section 2.11.1 of this manual.

Node results such as displacements and support reactions are
available for all models. The methods explained in the first two
tutorials — see sections 2.11.2 to 2.11.7 — may be used to explore
these. If beams are present in the model, beam results will be
available too (see sections 2.11.8 to 2.11.18 for information on
these). For this example, we will look at the support reactions. We
do not have any beams in our model, so no results will be available
for this type of entity.

For plates, the results available are stresses, and “unit width”
moments. There are several different methods for viewing these
results, as explained in the next few sections.
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3.11.1 Viewing stress values in a tabular form

From the View menu, select Tables (or click the right mouse
button in the drawing area and select Tables). Choose Plate Centre

Stress.
Wiew
Zeari , Tables |
£% Pan T ables:
Wiew Selected Objectz Only ™ Section Frapeties ;I
IT Alwayz Fit in Current Window I— M aterials

O ——  sepoors
E] wihale Structur [~ Supported Modes

v Mode Dizplacements
Orientatior... F4 [~ Beam End Displacements
[ Beam Displacement Detail
[~ Support Reactions

=5 Structure Diagrams...

OpenWisw... [~ Beam End Forces
HewWiew... [~ Bear Force Detail
‘iew Management L [~ Max Forces by Section Property

"l ate: Centre Stress
Toolbars. .. "

Dcf‘ars [ Solid Centre Stress LI
Optiong... .
Lizt

Set Structure Colors....
Structural Tool Tip Optionsg .. v Analysis [nput v Analyzis Results

4> 3D Rendering
0Ok Cancel
Refresh F&

Figure 3. 114 Figure 3. 115
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The following table will be displayed.

LA [p1], Shear, Membrane and Bending £ Summary A Principal and Yan Mis ) Summary A Global Moments /
Shear Membrane Bending Moment =
2 EXTERMAL . -1
3 TEMPERAT 0.045 54.530 -54.641 3.041
101 CASE 1 003 5678 -5.699 4 036
102 CASE 1 4] 0.037 58.539 -58.665 0192
2 |1 DEADLOA -0.030 1.082 12.080 4 B85
2 EXTERMAL 0012 0.450 5.025 1.837
3 TEMPERAT 0.076 53.051 39.680 5983
101 CASEN1 -0.043 1.533 47.108 6592
102 CASE 1 4 0.045 54133 51,770 4.328
3 [1DEADLOA 0018 3.960 20417 3.348 L
2 EXTERMAL -0.008 1.648 5.495 1.393
3 TEMPERAT 0.097 30,447 14.826 18.432
101 CASE1 -0.026 5.605 25.915 4741
102 CASE 1 4 0.079 34.407 35.244 15.0564
4 |1 DEADLOA 0.071 11.863 -3.558 5485
2 EXTERMNAL 0.029 4.937 -1.481 2283
3 TEMPERAT -0.077 37 063 30141 17817
101 CASE1 0.100 16.800 -5.039 -7 76S ;I

Figure 3. 116
The table has the following tabs:

Shear, Membrane and Bending: These terms are explained in
Section 1.6.1 of the STAAD Technical Reference Manual. The
individual values for each plate for each selected load case are
displayed.

Summary: This tab contains the maximum for each of the 8 values
listed in the Shear, Membrane and Bending tab.

Principal and Von Mises: These terms too are explained in
Section 1.6.1 of the STAAD Technical Reference Manual. The
individual values for each plate for each selected load case are
displayed, for the top and bottom surfaces of the elements.

Summary: This tab contains the maximum for each of the 8 values
listed in the Principal and Von Mises tab.

Global Moments: This tab provides the moments about the global
X, Y and Z axes at the center of each element.
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3.11.2 Printing the tables

All of these tables may be printed by clicking the right mouse
button in the table area and selecting the Print option.

3 Cut [Ctrles

Lopy [Chrl+C

2 Faste Ctrl+
Delete [rel
GoTo.. F5&
Change Unit for this colurmn 4

£ 30 Fendering

& I

[ Print Prexiew

Resultz Setup...

MHode Displacements T able
Beam End Dizplacements Table

Beam Relative Dizplacement Detail Table

Support Beactions Table
Beam End Forces Table

Beam Forces Detail Table

Plate Centre Stress T able
Plate Corner Stress T able

Solid Centre Stress Table
Solid Comer Stress Table

[7] Other Tables...
Figure 3. 117




3.11.3 Changing the units of values which

appear in the above tables

The length and force units of the stresses and moments are
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displayed alongside the individual column headings for the terms.
To view the values in a different set of units, go to the Tools menu
and select Set Current Display Unit.

Toolz Select FResults Fepot Mode “Window Help

Chech Multiple Structures. .
Check Duplicate
Orphan Modes

Check forwWarped Flates...

Check Zero Lenath Members

Check Owverlapping Collinear Members
Check. Overlapping Plates

Check Beam Flate Conmectiyvity

LCheck for, 5 aelids with Heaative Yolume [lacobian] |

Check for'Warped Solids

Fedefine Incidence

Calculator. ..
Unit Converter...

BB %% I

T
+

Dimensioh Beams...

Dizplay Mode to Mode Diztance
Femove Hode Mimnension

Set Current [nput Uit

Set Current Dizplay Unit...

Cut Section...
Luery

Figure 3. 118
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In the dialog box that comes up, click on the Force Units tab and
specify the required unit from the Stress and Moment fields. Click
on the Apply button for the changes to take effect immediately.
Once you are sure that you have chosen the proper unit
combination, click on the OK button.

B Tolerance
B Tables - Farce
E Azzign Digs r o E ien]
E Mode Labels RlcE kg = i I_E e places
B BeamLabels .
Distr. Farce IkN," vI Show |3 dec places
B Plate Labels m I_E i
B Solid Labels Marment kNm =]  Show EE dec places
B LoadLabels I_E
B Annotation Distr. Moment IkNmfm vI Show |3 15 dec places
B Stucture Units
E Section Uritz Stress INJ‘mm’ vI Show IB_E dec places
[
= Diimetiziat Acceleration Im."sf:c:2 j Show IS_E dec places
Fiatation rad - Show I?E dec places

Ok I Apply | Cancel | Help

Figure 3. 119
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3.11.4 Limiting the load cases for which the
results are displayed

When we entered the post-processing mode, we chose all load
cases in the Results Setup dialog box. The tables hence contain
results for all the load cases. To change that load list, choose
Select Load Case from the Results menu.

Resultz

[ Animation...

B ending b amemnt

[v Deflection

44 Section Dizplacement
Itilization B atio. .

O Beam Stresses
@ Flate Stresz Contour...
g Solid Stress Eontour...

C}:, i ode Shape Displacement...
Time Histary Graph...

Scale... - k

Wiew Walue. .

|Ipdate Froperties
Slab Reinforcement. .

Figure 3. 120
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In the dialog box that comes up, select the load cases you want,

and click on the single arrow ’ so they are transferred from the
Available category to the Selected category. Then, click on the OK
button.

Resultz Setup

Loads | Hangel Fesult Wiew Elptic-nsl

—Load Cazes

Available: Selectad:
2EXTERNAL PRESSIRE LOAD 5 | 1 DEAD LOAD

101 CASE 1 + CASE 2 3 TEMPERATURE LOAD
102 CASE 1 + CASE 3

|i

P
!ll

oK I}| Apply Help
1%

Figure 3. 121
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3.11.5 Stress Contours

Stress contours are a color-based plot of the variation of stress or
moment across the surface of the slab or a selected portion of it.
There are 2 ways to switch on stress contour plots:

a) From the left side, select the Contour sub-page under the
Plate page.

Ed Plates Tutorial. std - Whole Structure

< Mode

kf_cuntour

I 1% Resuts Alang Line

[ Reports | 5 animation (M Plate

Load 1

Figure 3. 122

or
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b) From the top of the screen, click on the Results menu and
select the Plate Stress Contour option.

| Reszults

B Animation...

Bending fMoment
Dreflection

£/ Section Displacement
Utilization Ratio...

9 Beam Stiesses

@ = gz Contour...

O SolidStess Contour...

C}D tade Shape Dizplacement. .
Timne Hizton Graph...

Select Load Case...
Scale...
Wiew YWalue...

[Ipdate Froperties

Slab Reinforcement. .

Figure 3. 123
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In each of the above cases, the following dialog box appears.

£
Structure I Loads and Results I Scales | Labelz |
Force Limits | Arimation | Desian Results Flate Stress Contaur
Load Caze: 1B

Stress Tupe

’7 Shess tppe: | None i
Contour Type—— | [ Lsa Custom Divisions
& Nomal Fill

™ Show Displaced Shape

Use Custom Limits ———————

A B
" Enhanced Fil
£~ Nomal Line
™ Absolute Values
¥ Index Based on Center Stress
¥ iew Stress Index
¥ Redndes for new view 8
-
1
12

P i IN.-’A Mémm2

13
W airnurn; [MeA Némmz2 14
i g |
walues: 15 E

ag I Cancel | Apply Help
Figure 3. 124

e From the Stress type field, select the specific type of stress

for which you want the contour drawn.

e From the Load Case selection box, select the load case

number.

e Stress values are known exactly only at the plate centroid
locations. Everywhere else, they are calculated by linear
interpolation between the center point stress values of
adjacent plates. The Enhanced type contour chooses a

larger number of points compared to the Normal type
contour in determining the stress variation.

o View Stress Index will display a small table consisting of

the numerical range of values from smallest to largest
which are represented in the plot.
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Let us set the following:

Load case — 102

Stress Type — Von Mis Top
Contour Type — Normal Fill
Index based on Center Stress

View Stress Index

Re-Index for new view

Labels

Structure I Load: and Results | Scales |
Farce Limits I Animation I Design Results Flate Stress Contour
Load Case: [102: CASE 1 + CASE 3 =l
—Stress Tupe
Stress bype: IVon Miz Top j
- Contour Type [~ Use Custom Divisions
& Mormal Fill
" Enh d Fill B
nnanEed ==118385 1.88671
" Maomal Line 1geE7T1 258057
[ absolute Values 2 S
329243 399528
[V Index Based on Center Stress 300598 4 EOE14
[V View Stress Index 459314 5.401
¥ Relndes for new view el 053
r X B.10386 B 50671
Show Displaced Shape & B0EH 7 EfgET
Usze Custarn Lirnits 7.50957 821243
1 1 521243 591529
Minirnurn: |‘|_18385 M/mim2 591529 961814
13 961814 10.321
I airniunn: |'|2-42SE M /mm2 1.2 f10Esy
11.0239 117267
117267 ==12.4296

\r:].;uoefs: I-I 9 E

x|
|

Ok I Cancel | Apply r\J
Iy

Help

Click on the Apply button.

Figure 3. 125
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The following diagram will be displayed. We can keep changing
the settings and click on Apply to see all the various possible
results in the above facility.

[ Plates Tutorial std - Whole Structure 10l =|

“on Mis Top
M /mma

266

.3.98

o
[at]

E.62
7.94
926
ne
1.3
132
145
15.3
17.2
185
193
211
225
238

HEDOOO DO O NN

Load 102

L

Figure 3. 126

Let us keep the dialog box open to examine the feature (Animation)
explained in the next section.
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If some portion of the structure appears truncated, we can bring
that portion into view by choosing one of the following methods:

a

a. Click on the Zoom Out button to shrink the size of the
region drawn.

Before After

Figure 3. 127 Figure 3. 128

b. Use the Pan button —— to physically shift the position of
the structure away from the index.

Before

d - Whole Stucture

g
z

266

=3
=

o2
21
926
o0
s
haz
es
153
72
hes
21

CCCEEEEEELLL LT T

T ITTTTITITILILLI g

25
238

Load 102 Load 102

(]
(-]

Figure 3. 129 Figure 3. 130
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3.11.6 Animating stress contours

The same dialog box shown in the previous section may be used to
obtain the stress contours in an animated view. This is a method of
getting a “dynamic” instead of static representation of the plot.
After making the choices as explained in that section, click on the
Animation tab of that dialog box. Switch on Stress followed by

Apply.
Diagrams
Structure | Loads and Resultz I Scales | Labelz
Force Limitz Animatian | Dezign Results I Plate Strezz Contour

— Diagram Type
= Wa Animation
" Deflection
| Section Displacement
) Mode

¥ Shess I\}

—Animation Setup

I FullSereen [ This zan actualy use less memony thar & large winda |

Eutra Frames I'I E Eutra frames above minimurn needead.

I Mote: The speed cannot be
Taget FPS |10 puaranteed

[ Use Metafiles for offscreen data.
[Moate: May zave mem at expenze of speed)

Mate: *While animating hit F12 ta view full screen

QK I Cloze | Apply Help

Figure 3. 131

To stop the animation, click on No Animation and click Apply
again.
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3.11.7 Creating AVI Files

AVI files are a mechanism by which a dynamic result, such as, a
deflection diagram in animation, may be captured and recorded.
Presently, this facility is available in STAAD for node deflection,
beam section displacement, mode shape and plate stress contour
diagrams.

The facility in STAAD for creating AVI files is under the Tools
menu and is called Create AVI File. These files can then be
viewed using tools such as the Windows Media Explorer.

Tools Select Results Report Mode ‘Window Help
Check Multiple Structures...

Check Duplicate 3
Orphan Modes 3
Check far warped Plates, .

Check Zema Length Members

Check Overlapping Callinear Members

Check Overlapping Plates

Check Beam Flate Connestivity

Check for Salids with Megative Yolume [ acobian])..
Check for wWarped Solids

Redefine [heidence

Calculatar...
Urit Careeerter...

Dimenzion Beams...

Dizplay Mode to Mode Distance
Femave Mode Dimetsion

Set Current Input Uit

B SiE T

Set Current Display Unit...

Fi

T
++

Cut Section...
Query 3

List Format....

LCreate zer Tiable,..
Section Wizard...
Modify Section Database. .

Create Hew Group... L+
AT Insert Test...

Figure 3. 132
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The following dialog box will appear.

Create AYI File

Total Mo. of Frames ISD
Frame Rate /zec IE

— &inimation Tupe

% Deflaction

= Sectional Displacement

7 Wode Shape I "l

Stregs Contour Setup
™ Stress Contour

Flate Stress Type I\Fon Miz Top 'l
Solid Shess Type I vl

0K [‘_\ I Cancel |

Figure 3. 133

In an animated view, the movement from one extremity to the other
is captured as several frames. The number of frames that comprise
such a movement is controlled by specifying a value for Total No.
of Frames. The speed of motion is controlled by the Frame Rate
/sec. The rest of the options in the above dialog box are for the
type of diagram from which the AVI file is to be created. Certain
items such as Mode Shape and Plate Stress contour do not become
active (remain grayed out) if the required data of that type are not
present in the STAAD file, such as a modal extraction, or finite
elements.
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After making the appropriate selections, click OK. Following this,
another dialog box appears, where we are instructed to specify a
file name for the .AVI file. Subsequently, we are prompted for the
type of video compression. AVI files can be quite large, and
compression is a technique by which one may reduce the size of
these files.

Video Compression x|
a

Compressor:

H
o

nes [|_| r'||::|:|r|'||:|rEe._.._.Eed] Cancel

Comprezziar Huality

I [

Canfigure...

St

i

Figure 3. 134

Finally, a message indicating that the operation was successful will
appear at the end of the file creation process as shown below.

File Created |

&y File successfully Created

o

Figure 3. 135

As mentioned earlier, other tools like Windows Media Explorer
may be used to view the AVI file. The file with the extension .AVI
should be located in the same folder where the STAAD input file is
present.
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3.11.8 Viewing plate results using element

query

Element Query is a facility where several results for a specific
element can be viewed at the same time from a single dialog box.
Let us explore this facility for element 4. Select element 4 and
double click on it. Alternatively, select element 4, and from the

Tools menu, choose Query — Plate.

Tools Select Fesults Report Mode Window Help

Check kultiple Stuctures...

Check Duplicate

Qrphan Modes

Check for ' arped Flates. ..

Check Zera Lenath bembers

Check Overlapping Callinear Members

* v

Check. Overapping Plates

Check Beam Flate Connectivity

Check for Salids with Megative Walume [ acobian] .
Check for b4 arped Sofids

) @ &

SRS ORI

JJ)in Fap —

Fedefine [ncidence

Calculator...
Irit Corveerter...

Dimenzion Bearns..
Dizplay Node to Mode Distance
Hemave MNode Dimernsion

ia<e T

Set Current Input Unit....

[t
(1]

Set Current Dizplay Unit...

F

T
+

Cut Section...
Huemy

|

Lizgt Farmat...

[Ereate zer Table. .
Section Wizard...
tadify Section D atabaze. .

Tember,
Plate

Surface
Sialid

Jaint

Figure 3. 136

The various tabs of the query box enable one to view various types
of information such as the plate geometry, property constants,
stresses, etc., for various load cases, as well as print those values.
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Some typical screens are shown.

Frinc Strezz and Disp I

Carner Shresses I

Geometry Froperty Constants I Center Shresses
Flate Mo : 4
X Y z
Hode o o m
4 1) 1) 2
3 2 1) 2
9 2 1) 4
10 1) 1) 4
Edge Lengths & Area
AB BC ch DA
Length (m)|2 i2 i2 i2
Area (cm2)40000
Flate Spec :
Frint | Cloze I

Figure 3. 137

Frinc Strezz and Disp |

Geometry Froperty Constants

Flate Mo : 4

Carner Shresses I
Center Shresses

— Physical Properties

Thickness
Hode m
4 0.3
3 0.3
9 0.3
10 0.3

Azzign/Change Property |

Material Propertie:

Elasticity(kiinm2)|21.7185

Density(kgin) | 2402 61

Poiszon |07 Alpha

IEDNEHETE 'l

J12-005

Azszign Material |

Frint | Cloze

Figure 3. 138
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i Plates Tutorial std - Plate
Frinc Strezz and Disp I Cormer Stresses |
Geometry I Property Caonstants Center Stresses
Flate Mo : 4

Load List : I‘I:DEAD LOAD 'l

Flate Center Stresse:

50X SQY 5% 5Y
Himm2 Himm2 Himm2 Himm2
00705626 -0.0219774 0 o
SXY MX MY MXY
Himm2 KkH KkH KkH
1) -11 8626 -3.55841 -5.48485

Frincipal / Won Mises / Tresca

Principal Yon Mis Tresca
Top (Mimm2) 0972647 0.946155 0917227
Bottom (MAnm2) |0.972647 0.946155 0917227

Frint Cloze

Figure 3. 139

Geometry | Froperty Constants I Center Stresses I

Frinc: Stress and Disp Carner Shresses

Flate Mo : 4

Load List : I‘I:DEAD LOAD 'l

Flate Corner Dizplacement:

X ¥ z
Hode cm cm cm
1 [ 1 450920030
3 i 0034433 0
B i 04063 i
10 i -2 23409e-00 0
Flate Principal Stresse:
SMAX SMIN TMAX Angl
Himm2 Himm2 Himm2 nale

Top -0.0554201  -0.972647 0.4:38614 26437
Bottom |0.972647 00554201 0.4:38614 264369

Frint Cloze

Figure 3. 140
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i Plates Tutorial std - Plate 3

Geometry I Froperty Constants | Center Stresses |
Princ Stress and Disp Carner Shresses

Load List : I‘I:DEAD LOAD 'l

— Plate Corner Stresse:

Hode 4 3 9 10 =)
bz 0915746 147106 0.752406 301445
Top
Minm2
bz 0915746 147106 0.752406 301445
Bottom
Minm2
SH 1] 1] 1] 1]
Minm2
Sy 1] 1] 1] 1]

Mimm2
i E E E =l

Frint | Cloze |

Figure 3. 141

The length and force units in which the values appear in the above
tables can also be modified using the method explained in section
3.11.3.
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3.11.9 Producing an onscreen report

Occasionally, we will come across a need to obtain results
conforming to certain restrictions, such as, say, the resultant node
displacements for a few selected nodes, for a few selected load
cases, sorted in the order from low to high, with the values
reported in a tabular form. The facility which enables us to obtain
such customized on-screen results is the Report menu on top of the
screen.

Let us produce a report consisting of the plate principal stresses,
for all plates, sorted in the order from Low to High of the Principal
Maximum Stress (SMAX) for load cases 101 and 102.

The first step to do this is to select all the plates using the Plates

Cursor m Then, go to the Report | Plate Results | Principal
Stresses menu option as shown below.

Report

Eeam Property. .,

Jnint Displacement. ..

Suppart Reactions, .,

Beam End/Farces. ..
Section Displacement, . .
Sechion Forces, ..

Bean Skresses, ..

Plate Results Plate Stresses..,

Principal Stresses

Floor Yibration Repart, ..

Figure 3. 142
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In the dialog box that appears, select the Loading tab. Make sure
that load cases 101 and 102 are selected as shown below.

Plate Forces E3

Sorting  Loading | Heportl

—Load Cazez

Available:

Selected:

1 DEAD LOAD
2 EXTERNAL PRESSURE LOAD
3 TEMPERATURE LOAD

[

b

S
|;l

101 CASE 1+ CASE 2
102 CASE 1+ CASE 3

ok | Cancel Help

Figure 3. 143
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Next, select the Sorting tab. Choose SMAX under the Sort by
Plate Stress category and set the Sorting Order List from Low to
High. (If we wish to save this report for future use, we may select
the Report tab, provide a title for the report, and turn on the Save
ID option.) Then, click on the OK button.

Plate Forces E3

Sorting | Loadingl HBDW‘I

—Sort By Plate Stress——————— ~ |f Sarting Done
* Shiax
" SMIN ™ Absalute Values
0 ThA
— Set Sorting Order

™ List from High to Low
® List from Low ta High

© List with no sort done

ok Cancel Help
%

Figure 3. 144
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The following figure shows the table of maximum principal stress
with SMAX values sorted from Low to High.

E=| Plates Tutonal std - Plate Forces [_ O]
S

SMAX SMIN TMAX

AL LI KkHim2 KHim2 KH/m2 Angle —
7 102 Top 14463033 25389348 5460155 38310
2 102 Top EN06 554 24016036 04B0ATE 35 434
3 102 Top (48025457 25R10491 10503 621 47339
3 102 Top T1ET4T 20732025 10006 B40 3B 105
B 102 Top G400 Zag4sa 1139528 35 B85
5 102 Top 4257147 i7eeieo0sEia083 30 461
3 101 Top “HMa0w desasis 83740 78,43
] 101 Top 10488 easara T Zeans? 45074
3 10 Top 747 A4377a7e B4g4as 96 457
2 101 Top 55845 a0ises eaDo07 B 75
7 102 Bottom J04181 T ag7azss. S04 708 38 739
B 101 Top E1e0.  5a4dE3 416312 53363
B 1 Bottom sa4453; aoaien. 4B A2 5336
7 101 Bottom R A E IR =" SR Y v 45074
5 1 Top 75508, BO040E. 7a28sa 54 971
5 101 Bottom go0408.  7esapa. 7ozEsa 54 371

r T Bottom 1iannan; iFre0a0 . G448 DO TR0 T
2 101 Bottom 1301 568 Zamas Ea0o07 B 75
r 1 Bottom 1377 476 Fadny B4 408 96 457
5 102 Bottom 13a4ess Tasems 483020 3445

] 1M1 Rt o 1070 5173 M3 AR F4AN TR O LI

Figure 3. 145
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To print this table, click the right mouse button anywhere within

the table. A list of options will appear.

o Cut

Copy

R Faste
Delete
GoTo.

[Tkl
[l
[Tkl
[l
F&

Change Unit for thiz column

£ 3D Bendering

& Print Prexiew

& I

Fesults Setup...

Mode Displacements T able
Beam End Displacements Table
Beam Relative Dizplacement Detail T able

Support Beactions T able
Beam End Forces T able
Beam Faorces Detail T able

Plate Centre Stress T able

Plate Corner Stress T able

Solid Centre Stress Table
Solid Cormer Stress Table

[7] Other Tables...

Figure 3. 146

Select the print option to get a hardcopy of the report.

To transfer the contents of this table to a Microsoft Excel file,
click at the top left corner of the table with the left mouse button.
The entire table will become highlighted. Click the right mouse
button and select Copy. Then, open an Excel worksheet, click at

the desired cell and click Paste.
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3.11.10 Viewing Support Reactions

[ 7% Reports | = animation | M Plate

fl -- Reacm 1 Displacement

Since supports are located at nodes of the structure, results of this
type are available along with other node results like displacements.
To view the reactions graphically, click on the Node page on the
left side of the screen, and select the Reactions sub-page.

Jeaa

E@ Plates Tutorial.std - Whole Structure

(=] 3

Load 1: Displacement

Figure 3. 147
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The reactions at the supports will be displayed on the drawing as
shown below.

Ed Plates Tutorialstd - Whole Structure =] 3

(.8 q
3346 kip ft
0.000 kip-ft

" ft 12.129 kip ft

= i 0.000 kip-ft

Y - 54624 033Nk p it

- |

MX =

MY =

MZ -

my = X 0,800 kip-ft 0-000 kg
Mz = Y23.201 kih4eb-783 ky
I = 0.000 kg
Mx= 11.220 kip ft
My = 0.000 kip-ft
MZ - 27.042 kip-ft

Load 1

Figure 3. 148

The six values — namely, the 3 forces along global X, Y and Z, and
the 3 moments Mx, My and Mz, in the global axis system are
displayed in a box for each support node. The words N1, N2, etc.
stand for the node numbers of the supports.
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We may choose to “un-display” one or more of the 6 terms of each
support node in the following manner.

From the Results menu, choose View Value.

Rezultz

Apimatian,. ..

Bending kMamernt
Deflection
Secton Displacement

Ltilization Fatio...

Beam Stiesses
Flate Stress Contour...

Solid Stress Contour...

+ WEQ| &

Made Shape Displacement. .
Time History Graph...

Select Load Caze...

Scale...

L0
lIpdate Fraperties

5lab Reinforcement. .

Figure 3. 149
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In the dialog box that comes up, click on the Reactions tab. Let us
switch off Global X and Global Z under the Direct category.
Then, click on the Annotate button followed by the Close button.

i Annotation - Plates Tutorial std - Whole Structure |

Hangesl Beam Hesultsl Mode FReactions |

—Direct———————————— Bending
I” Global % IV Global 1%
¥ Globaly V¥ Global rr
" GlobalZ ¥ Glohal iZ
— Dliagram
[ Show Line

Scale |1E-UU7 E ka per m
Scde [Te-007 E kit per m

Remowve All Annatate %l Cloze

Figure 3. 150
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The drawing will now contain only the remaining 4 terms (see
figure below).

Ed Plates Tutorial std - Whole Structure [_[O[x]

p-
12, 129 kip ft

ip-
0033 kip-ft

MX
MY =
MZ =

—40196.783 ky

i
=
MX = 11.220 kip-ft
MY = 0.000 kip-ft
MZ = 27.042 kip-ft

Load 1

b

Figure 3. 151

To change the load case for which the reactions are displayed,
select the desired case from the load selection box.

(D gB e al ™ i 0% 2 M
&% 4 |102: CASE 1 +CASE 3 =l

1: DEAD LOAD
v| JJ M2 EXTERMAL PRESSURE LOAD
3 TEMPERATURE LOAD
107: CASE 1+ CASE 2
e L0 CASE 1+ CASE 4

Envelope

Figure 3. 152
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For better clarity in viewing the results in the drawing area (and
for reducing the clutter on the screen), a variety of methods are
available. For example, keep the mouse pressed on top of Zoom In
button, and watch the drawing get progressively bigger. Use the
Pan button to physically shift the drawing around. Other options
like Dynamic Zoom and Zoom Window buttons may also be used.
To restore the original view, click on the Display Whole Structure
button. (Some of these options are explained in greater detail in the
‘Frequently Performed Tasks’ section at the end of this manual.)

Icon Name

Zoom In

@,

Pan

Dynamic Zoom

Zoom Window

B Display Whole
Structure
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The table on the right side of the screen contains the reaction
values for all supports for all selected load cases.

## Plates Tutorial s =1ol=l
[A[ AT w M A A Summary b Envelope £
Horizontal Yertical Horizontal Moment
Fx Fy Fz Mx My Mz
Hode Lic kg kg kg KHm KkHm KHm
1 1 DEAD LOA 0.000 -54 524 0.000 -0.401 0.000 0.399
2 EXTERMAL 0.000 -22735 0.000 -0187 0.000 0166
3 TEMPERAT 172 .8E3 2649422 152 5E3 -75.4M 70558 783682
101 CASE 1 4+ 0.000 -77.359 0.000 -0.565 0.00a 0565
102 CASE 1 + 172.8E3 2594 799 152 5E3 -75.802 70.559 T8.7581
2 1 DEAD LOA 0.000 1816.168 0.000 -23.458 0.000 0.053
2 EXTERMAL 0.000 755913 0.000 -9.763 0.000 0.o0z2
3 TEMPERAT -20818E3 5522880 177 2E3 -148.111 361 463 2814
101 CASE 1 4+ 0.000 2572082 0.000 -33.22 0.00a 0.aovs
102 CASE1 4+ -208.18E3 7339.049 177 2E3 -171.568 361 463 25194
4 1 DEAD LOA 0.000 2591 .007 0.000 -53.287 0.000 31456
2 EXTERMAL 0.000 1078 411 0.000 -3.449 0.000 13.092
3 TEMPERAT 28597E3 3055178 -241 9ME3 18182 -35 685 106 585
101 CASE 1 4+ 0.000 3669418 0.000 -11 737 0.00a 44 5458
102 CASE 1 + 2895 9VE3 2646186 =241 ME3 9.595 -35.685 135344

Figure 3. 153

This table can also be displayed from any mode by clicking on the

View menu, choosing Tables, and switching on Support Reactions.
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The method explained in section 3.11.3 may be used to change the

units in which these values are displayed. The summary tab

contains the maximum value for each of the 6 degrees of freedom

along with the load case number responsible for it.

E=| Plates Tutorial. std - Support Reactions:

=] E3

WA AT Summary A Envelope S

Horizontal | Vertical Horizontal Moment

3 TEMPERAT ¢ 2043

7 3 TEMPERAT -332.6E3 23T B7E3 -261 486
5 102 CASED 4+  -267 41E3 9209981 42301 568 -150.203 -163.594 -12.020
10 3 TEMPERAT 339.42E3 -7766.295 -367.75E3 23.440 32043 -3.8a83
7 3 TEMPERAT -3326E3 -7599.259 237.67E3 24 478 -261 486 -20.956
10 3 TEMPERAT 33942E3:  FTVEEZ95 . -36T.FSE3 23.440 32043 -3.083
10 102 CASE1 + 339.42E3 -3669.513 -367.75E3 38.652 32043 32681
2 102 CASE1 + -208.18E3 7339049 177 2E3 -171.568 361463 28194
Pl Py 2 3 TEMPERAT | -203.18E3 5522880 177 2E3 -148.111 361,463 2814
holin By 7 3 TEMPERAT -3326E3: 7589238 237 6VE3 24475 -261.486 20856
Tz bz 4 102 CASE 1 + 29597E3 5646186 241 91E3 9.895 -38 685 138.344
hdin Wiz 7 102 CASE 1 + -3326E3 -3821 E73 23T B7E3 -20.462 -261 486 -37.400

Figure 3. 154

This brings us to the conclusion of this tutorial. Additional help on
using plates is available in Examples 9, 10 and 18 in the Examples

Manual.
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Tutorial Problem 4: Interoperability
(using STAAD.Pro and STAAD.etc)

Section 4

This tutorial is relevant only for users who have
purchased the program called STAAD.etc. Since this
tutorial is created using the Demo CD, the user will
not have the ability to alter certain input items.

This chapter provides a step-by-step tutorial on using the
interoperability features between STAAD.Pro and the program
called STAAD.etc. The structure created in Tutorial Problem 1 will
be used as the basis for this tutorial. This tutorial covers the
following topics:

e Understanding STAAD.etc

e Description of the tutorial problem

e Using the Interactive Mode in STAAD.Pro

e Designing a footing based on results from STAAD.Pro

e Designing a base plate based on results from STAAD.Pro

e Saving the Interactive Design information as a STAAD.etc file
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41 Understanding STAAD.etc

STAAD.etc is the “engineer’s structural toolkit” containing various
component analysis and design module groups including
foundations, masonry, timber, steel, concrete and general analysis.
As a standalone product, STAAD.etc can be used to design small
portal frames, continuous beams, footings, retaining walls one-way
slabs, connections, shear walls and much more. STAAD.etc allows
the engineer to complete the design cycle on the primary structure
by analyzing and designing several structural components or
accessories within the STAAD.Pro environment using
STAAD.Pro’s results database.
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4.2 Description of the tutorial problem

Using the structure created in Tutorial Problem 1 as the primary
model, STAAD.etc will be utilized to analyze and design a footing
and a base plate inside the STAAD.Pro environment for the model.
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4.3 Using the Interactive Mode in STAAD.Pro

Start the STAAD.Pro 2003 Program from your STAAD.Pro
program folder, as explained in Section 1.2. From File | Open,
open the file “Tut_01 portal.std” from the
../SPRO2003/STAAD/Examp/US directory as shown below (please
note that the .. represents the drive or root directory the program
was installed in) or from wherever the file was saved:

Open HE
Loak in: IaUS j - cF B~
[2]ExaMP19.STD  [2]EXaMP255TD 2] VEROLSTD [2]vERL
[2]ExaMP20STD  [2]EXAMP2GSTD (2] VEROZSTD [2]vERL
[2]EXaMP21.STD  [2]EXAMP27STD 2] VEROZSTD [z]vERL
[2]EXaMP22STD  [2]INTRO.STD [2]vERD4STD [z]vERT
[2]ExamPzasTD BRSNS 2] vER0SSTD [2]vER
[2]ExaMPzaSTD (2] Tut_02_rcfiamestd 2] VEROE.STD [z]vERT
4 | i

File name: ITut_D1_p0rtaI.std Open I
Files of type: ISTMD #Pro Files [*.std) j Cancel |

— Preview

v erify list data while reading
Jab |

Client |
Job Mo, |
Part I
Ref I

Figure 4. 1

The picture in the preview pane is made possible by a file with the
extension .emf. When a model is created using the graphical
method, or when a model is saved from the graphical mode, the
.emf file is created alongside the .std file. If you follow the
procedure explained in Section 1.5 of this manual for creating
tutorial 1, the Tut-01-portal.emf file will be produced, and if you
re-open the Tut-01-portal.std subsequently, you will see the picture
in the preview pane.
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If you have not performed the analysis and design for
“Tut_01_portal.std”, please execute the following steps:

After opening the file in STAAD.Pro, go to Analyze | Run
Analysis from the top menu bar as shown below.

STAAD Pro - tut_01_portal_std

File Edit “iew Tools Select Geometry Commands | Analyze Mode Window  Help

H%ﬁ:in Q{; ﬁgieiﬁ: B Fiun fin: :-
I = R e o
Figure 4. 2

A dialog box providing a choice of engines to run the file with will
then popup. Select the STAAD Analysis engine as the default
engine and click on the Run Analysis button.

Select Analysiz Engine E

Analyziz Option |

f+ STAAD Analysis

(" Stardyne Advanced Snalysis

Run .-’-‘mal_l,l;i'sl Cancel Apply Help
X,

Figure 4.3

If the analysis is successfully completed, a dialog box showing the
different steps STAAD took to analyze the structure will come up.
Click Done to proceed to the next step. If a message reporting
errors in the input file were found, please refer to Tutorial 1 to
rectify those problems.
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STAAD Analpzis and Design

++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++
++

k3
*X

Performing Steel Design

Start Steel Design

Finished Design ...

Frocessing and setting up Load Vector.
Processing Element Stiffness Matriz.
Proces=sing Global Stiffnes=s Hatrix.
Finished Processing Global Stiffness Matriz.
Proces=zing Triangular Factorization.
Finished Triangular Factorization.
Calculating Joint Displacements.
Finished Joint Displacement Calculation.
Calculating Hember Forces.

Analy=is Successfully Completed ++
Calculating Section Forces

Performing Steel Design

Start Steel Design

Finished Design

Creating Displacement File (DSP) . ..
Creating Reaction File (EEA). ..
Calculating Section Forces

Creating Section Force File (BMD) . .
Creating Section Displace File (SCHY . ..
Creating Design information File (DGH). ..

End S5TaAD . Pro Run Elapsed Time = 3 Sec=
Output Written to File:

PORTAL . anl

 View Output File

" Goto Post Processing Mode
& Stay in Modelling Mode

10:11:41
0 =ec

10:11:41
10:11:41
0 =ec
10:11:41
1 sec
10:11:42
0 =ec
10:11:42

10:11:42
0 =ec

Erecute | Daone I

-

Figure 4. 4

Starting the Interactive Mode in STAAD.Pro

After “tut_01 portal.std” has been successfully analyzed and
designed, click on Mode | Interactive Designs | Component
Design from the top menu bar as shown in the next figure. If this
menu item is “grayed-out”, the STAAD.etc program has not been

installed properly or is missing. Please install or reinstall the
STAAD.etc program from the STAAD.suite CD.
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tMode ‘Window Help

Iﬁ Maodeling h JJ D Jﬁm ot ,!,_‘I

bd Post Processing

Interactive Desighs Steel Dezsign
Bridge Deck Preprocessor Concrete Design

IE Fage Control

Figure 4.5

The STAAD.etc interface to STAAD.Pro is shown in the bottom
right-hand corner of the screen. At the time of release of
STAAD.Pro 2003 Build 1001, there are only three STAAD.etc
modules interfaced with STAAD.Pro 2003. These modules are the
footing, slab and base plate analysis/design as shown below.

STAAD Pro - PORTAL std JRETES]
Fie Edt Vien Tooks Select Fssuls Repot Mode Window Hep
Qe R g BEM (SR eemAD |[Dad-urtinEk BA [Bae S| |nw
PRFIFFIE 5+ o GQ&|HE]‘@Q@.Q®\@@IEPQQQAW-DEADM\/E ~ ‘
AYAGGABEBELE T | WX 4ot @R PaB s o |
l%j PYIY | PoRTAL st - Whole Stucture : ol x| 1ol x|
° gl g AL I Ful List £ Supported
| | B Wode | support :
®| E|E 1 B Support 2
m K K 2
— ] 3
m < 4 3 Support 3
» §
s
| B
&
| &
L
]
=| 2 —
— = Interactive Design =l
=
L Design Code US{imp) -~
[ T
: - a
| Facting BasePlate  Slab Design
% &
1
B
) Load 1
EditJob View Resuks
For Help, press F1 |Interactive Design [Load 1: DEAD + LIVE Input Units: WI

Figure 4. 6

4-7



4-8 | Tutorial 4

Using the Drag and Drop Facilities

To run any of the STAAD.etc modules, hold the left-mouse button
down over a particular module and drag it to a specific joint or
node in the main structure window.

Drag and Drop icon over a joint in the structure

Interactive Desiyin

Design Code IUS[lmp] j
gﬁ Footir Slab Design
& g Jal
Edit.Job Wiew Results

Figure 4.7
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4.4 Designing a Footing based on results from
STAAD.Pro

In this section of the tutorial, a footing will be designed for node
#1. The details of the input of the footing will not be discussed
here. For further information about the input for the STAAD.etc
footing module, please refer to the STAAD.etc HTML Help
accompanied with the STAAD.etc program.

To identify Node #1, click on Select | By List | Nodes... from the

main menu bar.

Select

[3o Modes Cursor

’E Beams Curzor

L Fhyszical bember Cursorn

m Plates Cursor
E] Surface Cursor
I¥2 Solids Cursor

Plates & Solids Cursor

[& Geometry Cursor

Selection Mode

[g71 Load Edit Cursor
@ Support Edit Cursar
%ﬁ/ Releaze Edit Cursor

%, Tiest Cursor

Bears Parallel To
By Range
By Group Mame..

Entity at node...

3
Entity Connects Beam 3
Entity Connects Plate 3
Entity Connects Solid 3

By &l

By Inverse

By Specification 3 EBeams..
— = Flates...
By Mizzing Attributes 3
Solids..
Highlight E ntities Sequentially Geometry...

Figure 4. 8

Select Nodes

thI

Select number 1 in the list box.

Close |

Selection Type

' Select from list by cursor

" Select using typed list

Select Listed Entities |

Enter list :

Figure 4.9
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Node #1 is now marked by a red dot in the main structure window
as shown below.

Node # 1 is now highiighted in
red.

Figure 4. 10

Once Node #1 is identified, drag the footing icon from the
Interactive Design dialog box and drop it over #1. The input for
the footing pops up. Provide the name of the footing in the Job
Name edit box.



Staad.etc Interactive Dezign

Service Load Factors I M aterial Data I Reinforcement Data

Geometry Pedestal | Loading I Design Load Factars

MNode: 1

Tutorial 4

Job Marne : Iabcdefg

[T Concrete Pedestal Code : IUS VI

— Footing Min-Ma:
Minimum ‘width : 72 jin =
Masimun ‘width 720 Jin i
Miririurn Length : |?2 Iin j
b aximum Length : |?2D Iin j
Riatio : I'I 5
kiri Faoati i
b B [m =l
r— Colurn D ata
Colurnr Depth: |-| ] Iin j
Calumn Width: 12 fin =l
— Soil Depth
Soil Depth : [24 jin =l
r Iteration Increment
Increment in Length I-I 2 Iin j
Increment in Thickness I'I Iin j

Important to fill
this information

Figure 4. 11

If the Column Depth and Width are not provided under the Column
Data box, obtain those data (either from the member query or from
the property table) and provide them. STAAD.etc defines the
Column Depth as the dimension of the supported column along the
local Y axis of the column. The Column Width is defined as the
dimension of the supported column along the local Z axis of the

column.

4-11
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Leave the Concrete Pedestal option unchecked. Switch to the
Loading tab and select the Dead Load as Load Case 1 (the
Selfweight load case) and the Live Load and Wind Load as None.
Check the Reversal of Wind option off as shown below.

Staad. etc Interactive Design E3
Service Load Factors I Material D ata | Reinforcement D ata I
Geometry | Pedestal Loading | Design Load Factors

Select Load Cases to Design for
DeadLoad: |1 DEAD +LIVE [~
Live Load : INone j
Wind Load : INone j
™ Reversal of Wind
Ok, I Cancel | Apply Help

Figure 4. 12

Keep all the other data as the defaults. Click on OK to begin
designing the footing for Node #1. If the design completes
successfully, the results for the footing will be displayed in a
separate window. Each interactive design module produces a
separate results window containing three tabs at the bottom. These
tabs are Results, Calculations and Output Drawing.
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The different facets of the results output are as follows:

Tab

Description

Sample

1 _portalstd - Foundation Besign - Suppork Sa. 1

! — Load Output
F— Service m’:m u:'"::z Soll Pressure (psd}
I et o o0t | Garar 1 Cornard | Gmmatd
. . 1 G | 1508160
Dlsplays all results (analysls E a1 a5t 0000 SASH0 | 194535 | iH3i1E | H2i1E | 1994585
Results N X 3 | 0000 47593 | 1122027 | ES1268 | GE.06R | 18427
and design) in tabulated R | o | | s | s | i [ eeaT |
v 1000 000 000
form Desiyn Oetalls
T Trams. R ed Resndoncing (ind)
s Hﬂnmrr Tﬁl;nnglllllknl Transveras
; 12206 ki) o062 15203 0000 S040 oo 4820
3 T2Im | @ [ 1589 [ 5040 0000 EEE]
a (] 0000 U000 | om0 | 0m0 | 000 | 0000 (L]
H 12285 &0 380 & 0ER 15583 0,000 5040 (1] 4820
B
Suppaort Mo, 1
ToalLeaglh, L
Trial With, W
Chieck Trial Depth against Punching Shear Srenyih, ¥
Efective g, dom D Coe LD - 24000200010
For ractamppelar cohumn, bie Bt Die = 12000 £ 12000
Dlsplays the Step-by-step Incrvase d-unil 0857V, 2 all asisl dexign rads
. . . Faom AT 71112 21, bofor roluma =
. lntermedlate Calculatlons (Bt D+ 20 T ) = 29012000+ 12000 +20 * 21 DOy
Calculations .. o P
explaining the derivation of '
[+ U1 b LO00E = (2 4+ DO LIZ000¢21 D00+ +/ 000,000
all results.
Fram AT 8. 4.7, Tum
grm’d..rh.]‘brﬂ.—u"]m'}'; = 2+ 30%21 0001 32 000 * 132 000721 nm'\.rrnmum
Fram ACT Bg. 1137, Vurm
At I00eF = 44132 000=21 000 4000000 )
|
r B
| —
win
- ! = - - E -
) . i g ] -E | ........... | -E
Output Detailed output drawing - - s - ——
Drawing schematic - = 4

=0

Figure 4. 13




4-14 | Tutorial 4
Editing and Viewing Interactive Designs

All interactive design results for a particular STAAD file are listed
in the Interactive Design dialog box which can be brought up by
clicking on Mode | Interactive Design from the top menu bar. To
view any interactive design result, select the design job and click
on View Results. To edit any job, select the job and click on Edit
Job to bring up the input dialog box with the existing data.

Interactive Design E3

Design Code ; IUS[“'HD] =l
ok KN H
Footing Bage Plate  Slab Design

Foundation US demao

Edit Job I Wiew Results

Figure 4. 14

STAAD.Pro also has the ability to design group footings. This
tutorial does not cover the basics of running a group footing inside
of STAAD.Pro.
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4.5 Designing a base plate based on results from

STAAD.Pro

The base plate and other modules in the Interactive Design mode of

STAAD.Pro are similar to the footing module explained

previously. A brief description of the base plate input will be

explained here. For a detailed description of the base plate
module, please refer to the STAAD.etc HTML Help.

Following the steps in the footing module tutorial in Section 4.4,
the input for a base plate can be supplied after the base plate icon
is dragged and dropped over a particular support joint. A base plate
can be designed only for a member with a support.

Staad.Etc Interactive Design [ x|

Geometry Data | Stiffeners Data | Ancher Bolt Data | Shear Lug Data |

Job: [Tes]

Select Load Case to Design for

Design Code: [450 =] Analysis: [FEM =]

’—Deswgn option

I

Load: [1DEAD +LVE =]

~ Geometr

Min. Plate Length:
Max. Plate Length:
Min Plate Width
M. Plate width:
Increment Length

Plate Thickness :

Pier Length @
Pier Width

Thickness Increment;

14 n <
120 EE
14 n <]
120 in x|
0.25 n <]
05 EE
0125 n
B n <]
26 in =]

Bolt Distanc

Balts songLengh: 2|
Balts dongWidh: [z

5

Fo: 3 lesi

¥ Fp#s per ACI 318-99

Fy: |36 ksi

E: 28000 ks

Ledladle

o]

e Help

Figure 4. 15

To check the adequacy of an existing base plate for a specfic load
case, provide the Plate Length, Plate Width and Thickness of that
plate. However, to have the program design a base plate, set the

Plate Length, Plate Width and Thickness to zero (0).
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4.6 Saving the interactive design as a STAAD.etc
file

All interactive design jobs are saved with the STAAD.Pro “.std”
input file as a separate file with the extension “.etc”. For example,
in this tutorial, the STAAD file is named tut 01 portal.std .
Thus, the name of the interactive design file will be

tut_ 01 portal.etc and will be saved in the same directory as the
“tut 01 portal.std” file.

STAAD.Pro is capable of inherently reading STAAD.etc files
without the need for importing or exporting the file. Similarly, any
“.etc” file generated by STAAD.Pro can be read in STAAD.etc.
This is particularly useful when the engineer wants to design other
structural components on top of the ones already produced in
STAAD.Pro.
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FPT-1

1. Selecting nodes, beams, plates, etc.

The Selection Toolbar]

E‘.'Hﬂdelin
BIAE
ol A
[ [—
o ——|
L |2 lio | Nodes Cursor
(| IE Beams Cursor
gm ﬂ L5 | Plates Cursor
[ = [E] | Surface Cursor
Ly I [¥ | Solids Cursor
| | % | Geometry Cursor
E‘ - % | Select Text
= % [0 | Load Edit Cursor
—| & [ | Support Edit Cursor
; E i | Member Release Edit Cursor

|
[ . o= | Filtered Selection
|= E —
= 1
o | —
5/
I
158
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Frequently Performed Tasks

Icon

Corresponding Menu/Sub-menu

options

Purpose

Description

o

Nodes
Cursor

Select | Nodes Cursor

Select Geometry  Comrmands
M Hod
l% Beams Cursor

L Phugical tember Cursor
L2 Plates Cursor

] Surface Cursor

% Solids Cursor

Plates & Salids Cursor

@ Geometry Curzor

|

Selection Mode k

[gn Load Edit Cursar
t@ Support Edit Curzor
lafs Release Edit Cursor

%, Text Cursar

Used to select
nodes
graphically

First, select the
Nodes Cursor. Then,
click on the nodes
you wish to select.
To select multiple
nodes, hold down
the Control key while
selecting, or create
a rubber-band style
window around the
desired nodes.

i

Beams
Cursor

Select | Beams Cursor

Select Geometry  Commandz
[+ Modes Cursor
M Beams Curzor
L Ehysizal Member Cursar
[37 Plates Cursor
E Surface Cursor
[¥ Salids Cursor
Flates & Solids Cursor
[ Geometry Cursor

Selection Maode 3

[#7 Load Edit Cursor
[#h Support Edit Cursor
[gf.f Feleaze Edit Cursor

'}_\.‘ Tert Cursor

Used to select
beams
graphically

First, select the
Beams Cursor.
Then, click on the
members you wish
to select. To select
multiple members,
hold down the
Control key while
selecting, or create
a rubber-band style
window around the
desired beams.




Frequently Performed Tasks

Icon

Corresponding Menu/Sub-menu
options

Purpose

Description

Plates
Cursor

Select | Plates Cursor

Select Geometry  Command: 4
[ Modes Cursor
I3 Beams Cursor
L Fhysical kM ember Cursar
BE
[§] Surface Cursor
% Solidz Curzor

Flates & Solids Cursor
[@ Geomety Cursor

Selection Mode k

[F7 Load Edit Cursor
[gh Suppart Edit Cursor
[gf.f Feleaze Edit Curzar

'}_\.‘ Tert Cursor

Used to select
plates
graphically

First, select the
Plates Cursor. Then,
click on the plates
you wish to select.
To select multiple
plates, hold down
the Control key while
selecting, or create
a rubber-band style
window around the
desired plates.

=

Surface
Cursor

Select | Surface Cursor

Select Geometry  Commands
I3 Modes Cursor
[z Beams Cursor
L Ehysizal Membern Cursar,
[57 Plates Cursor
8] suce
ﬁ Salids Curzor
Flates & Solids Cursor
% Geometry Cursor

Selection Mode 3

[F7 Load Edit Cursor
[ Support Edit Cursar
[gf.f Felease Edit Curzor

'}_\.‘ Tert Cursor

Used to select
surface
graphically

First, select the
Surface Cursor.
Then, click on the
surface you wish to
select. To select
multiple surfaces,
hold down the
Control key while
selecting, or create
a rubber-band style
window around the
desired surfaces.

FPT-3
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Frequently Performed Tasks

Corresponding Menu/Sub-menu
options

Icon

Purpose

Description

Select | Solids Cursor

2

Select Geometry  Commands 4
Solids lio Modes Cursor
Cursor l% Beams Cursor

L Phugical tember Cursor
L2 Plates Cursor
] Surface Cursor

0 $0r

Plates & Salids Cursor

@ Geometry Curzor

Selection Mode k

[gn Load Edit Cursar
t@ Support Edit Curzor
lafs Release Edit Cursor

%, Text Cursar

Used to select
solids
graphically

First, select the
Solids Cursor. Then,
click on the solids
you wish to select.
To select multiple
solids, hold down
the Control key while
selecting, or create
a rubber-band style
window around the
desired solids.

Select | Geometry Cursor

4

Select Geometry  Comrmands
Geometry lss Modes Cursor
Cursor [y Beams Cursar

L Ehysizal Membern Cursor
[57 Plates Cursor
E] Surface Cursor
[¥ Salids Cursor
Flates & Solids Cursor

@ Geometny C

Selection Mode 3

[F7 Load Edit Cursor
[gh Suppart Edit Cursor
[gf.f Feleaze Edit Curzar

'}_\.‘ Tert Cursor

Used to select
any geometry
graphically. It is
a mechanism for
selecting nodes,
beams, plates
and solids, or,
any combination
of these,
simultaneously.

First, select the
Geometry Cursor.
Then, click on the
entity you wish to
select. To select
multiple entities,
hold down the
Control key while
selecting, or create
a rubber-band style
window around the
desired entities.
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Icon Corresponding Menu/Sub-menu Purpose Description
options
Select | Load Edit Cursor
! Used to First, select the
[@ graphically Load Edit Cursor.
select a Then, double-click
Select Geometry Commands component of an | on the diagram of
Lo Modes Cursor existing load the load component
Load Edit ly Beams Cursor case for you wish to edit.
Cursor = modification.
L FPhysizal i ember, Eurzar
m Plates Curzor
] Surface Cursor
% Solids Cursor

Plates & Salids Cursor
@ Geometry Curzor

Selection Mode »

byl LoadE
t@ Support Edit Curzor

lsf# Release Edit Cursor

%, Text Cursar
Select | Support Edit Cursor )
Used to First select the
[:@ graphically Support Edit Cursor.
select a support Then, double-click
Select Geometry Commands whose on the support icon
I3 Modes Cursor parameters one at the node where
Support Edit l: Beams Cursor mag'}lvish to yr?u (\i/vishlto r]'cnohdify
Cursor . modify. the details of the
L Ehysizal Membern Cursar, existing support.
[57 Plates Cursor
[§] Surface Cursor
% Solidz Curzor

Flates & Solids Cursor
[@ Geomety Cursor

Selection Mode »

I3 Load Edit Cursor

@ E;I_J|:||:||:|[|, E dit Curz

[:fs Release Edit Cursor

% Tiest Cursor
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Frequently Performed Tasks

Icon Corresponding Menu/Sub-menu Purpose Description
options
Select | Release Edit Cursor )
Used to First, select the
[%E-’l graphically Release Edit
select and Cursor. Then,
Select Geometry Commands modify an double-click on the

Release Edit
Cursor

lio Modes Cursor
[+ Beams Cursor
L FPhysizal i ember, Cursar
m Plates Curzor
] Surface Cursor
% Solids Cursor
Plates & Salids Cursor
[ Geometry Cursor

Selection Mode 3

[F11 Load Edit Cursor
lf Support Edit Cursor

':5\ Text Curzar

existing member
release
specification

member on which a
currently defined
START or END
release condition
has to be modified.

Select Text

Select | Text Cursor

Select Geomety Commands 4
[ Modes Cursor
[z Beams Cursor
L Fhysizal i ember Cursor
m Flates Cursor
E Surface Cursor
m Salids Cursor

Flates & Solidz Cursor
L% Geometry Cursar

Selection Mode 3

I3 Load Edit Cursor
I Support Edit Cursor
kf} Felease Edit Cursor

M Text Cursar

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

To edit any pre-
created text, first,
select the Text
Label Cursor. Then,
double-click on the
text that you wish to
modify.
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Icon

Corresponding Menu/Sub-menu
options

Purpose

Description

o

Filtered
Selection

| Select Geometry  Commands  Analvze
[ o Modes Cursor
,E Beams Cursar
& Phrysical Member Cursor
L&% Flates Cursor
E] Surface Cursar
[¥2 Solids Cursor
Plates & Solids Cursar
@ Geometry Cursar

Fi|tE=r'E=|:| Selection Cursor

Enables the user
to select
multiple types of
geometric
entities (nodes,
beams,

surfaces, etc.)
with specific
attributes in one
pass.

Please refer to
STAAD.Pro 2004 2"
Edition Release
Report.

FPT-7
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2. Viewing the structure from different angles

The Rotation Toolbar]

File Edit ‘“iew Toolz Select Geometry Command:  Analyze

e R N
m@@@@@@@ka¢¢@@¢
J

oo ea
< £ssS 537
o o o
2 £ 2% 535 3
- T m T T m o=
_|—|—|EEE_.
S §8353 2
T L -
HHHH":":E
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FPT-9

Icon Description Example

Displays the structure as seen
@ from the front. When the

global Y axis is vertical, this is
the elevation view, as looking
towards the negative direction

View From of the Z-axis.

+Z

o
&

&7

View From -
z

Displays the structure as seen
from the back. When the
global Y axis is vertical, this is
the elevation view, as seen
looking towards the positive
direction of the Z-axis.

R
B

SR
B

il

View From
+X

Displays the structure as seen
from the right side. When the
global Y axis is vertical, this is
the side elevation, as seen
looking towards the negative
direction of the X-axis.
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Frequently Performed Tasks

Icon

Description

Example

il

View From -
X

Displays the structure as seen
from the left side. When the
global Y axis is vertical, this is
the side elevation, as seen
looking towards the positive
direction of the X-axis.

(7

View From
+Y

Displays the structure as seen
from the top looking down.
When the global Y axis is
vertical, this is the plan view,
as seen from the sky looking
down.

7

View From -
Y

Displays the structure as if
one is looking up skywards.
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FPT-11

Icon Description Example
Displays the structure in the
@ isometric view. The angle
which defines isometric view is
generally X=30,Y=30,Z=0
Isometric

View
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3. Switching on labels for nodes, beams, plates, etc.

Labels are a way of identifying the entities we have drawn on the
screen. To demonstrate this facility, let us open EXAMPO1.std.
The structure will look as shown below.

E EXAMPO1.STD - Whole Stucture 1=l B3 I
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To switch the node and beam labels on, we may utilize any one of
the following methods:

a. Click on the Symbols and Labels icon as shown below.

|1 e &8 e ATt i 2 T 2 B
g% £ |1 (14DL+ < rboloare Labels | ‘

b. Click the right mouse button anywhere in the drawing area. In
the dialog box that appears, choose Labels (as shown in the
figure below).

[Cuit [l

&
Copy [Ctrl+E
2 Faste [+

Select Curzor r
Selection Mode r

iR Take Picture

#3 Add Beam
7] Iables...

e Yiew...

Orientation. .. F4

= Structure Diagrams...

todel Wiew Details

&= 3D Rendering
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c. Select the View menu followed by the Structure Diagrams
option from the top menu bar, and the Labels tab of the dialog

box that comes up.

Wit

Zoom

g%‘ Fan

Yiew Selected Objects Only
’7 Alwaysz Fit in Current Window

7] Tables...
[ & whole Stiucture

Orientation... Fd

Dpemn iew..

e Wiew

Yiew M anagement 4

Toolbars...

Optiors. ..

Set Structure Colors...
Structural Tool Tip Options ...

£ 3D Rendering

Refrazh Fa
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2. In all of the above three cases, the following Diagrams dialog box
will appear. Make sure that the Labels tab is selected. Then,
switch the appropriate labels on and click on OK.

x

Force Limits I Animation I Drezign Resultz |
Stucture I Loads and Results I Scales Labels
Modes—————————— Propetties ——— [~ Physical tMembers
f v Mode Numnbers [M) " Referances [J] ™" Member Mumber ["M]

™ Made Faints K] " Sections (%) I™ Design Group ["G]

¥ Supports [3) & None [~ Design Envelope [“E]

Bl Dessen O] [ Design EBrief [“E]

r Loading Dizplay O ptionz

 Beamsz

[ Load % alues []
¥ Display Floor Loading [F]
¥ Display Floor Load Distribution [

{ | ¥ Beam MNurbers [B]
[™ Beam Orientation (0]

I Beam Spec (4] v Display Wind Load Contributory Area [H)
¥ Releases A] [V Display Wwind Load [w)
" BeamEnds [E) “General
| Start Color ¥ Show Ases Window ["&] [ Master Slave (L]
| End Calor [ Show dses At Org (1)
I Material (M)
—Plates— | ¥ Show Diagram Infa [G)

[ Plate Numbers [P]
™ Plate Orientation [T]

[ Surface Mumbers ["P) [ Surface Orientation [*T)

SD'idS—‘ & Always Use STAAD Pro Defaul i
) s se .Pro Default Label Settings.
’7|- e = Always Use Current Label Settings.

[™ | Uze partial labeling mode [Use [abeling cursors o OMADFE individual labels]

" Surfaces

For quick access to the labels uzing kepboard hotkeys,
press Shift + the letter shovn in brackets.

QK I Cancel Apply Help
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The following figure shows the structure with the node and beam
labels displayed on it.
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To change the font of the node/beam labels, go to the View menu

and select the Options command. Then, select the appropriate tab

(Node Labels / Beam labels) from the Options dialog box. Choose
the Font option and make the necessary changes.

Wit

Zoom 4

g%‘ Fan

Yiew Selected Objects Only
’7 Alwaysz Fit in Current Window

7] Tables...
[ & whole Stiucture

Orientation... Fd

= Structure Diagrams. .

Dpemn iew..
e Wiew

Yiew M anagement 4

Toolbars...

m

et Structure Colors...
Structural Tool Tip Options ...

£ 3D Rendering

Refrash F&
Dptions
E “iew Highlight Node Labels
E Tolerance
Tahl
B Tabes Siyle: [1 -|

&)
|

eam Labels

Harizontal Alignment;
Plate Label: ’7

@ Let  C Cene C Aght  FielsFight [0 (] ‘

Solid Labels Wertical Alignment
Load Label:
{6‘ Tor  ( Bassline " Bottom  FiselsUp [0 ‘

]
]
]
E Annotation
]
]
"]
[

Structure Units

Section Units l Fartt.. | Sample ———————

Force Units
Dimension ™ Opague

0K I Apply Cancel Help
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4. Displaying a portion of the model by isolating it from
the rest of the structure

Sometimes, the large number of entities that are drawn on the
screen may make it difficult to clearly see the details at any
particular region of the structure. In such cases, one is confronted
with the task of de-cluttering the screen or looking at specific
regions or entities while removing the rest of the structure from
the view.

There are different methods in STAAD.Pro by which the user can
view a portion of the structure. The following pages demonstrate
three different methods.

Method 1 — View | New View
Steps:

1.  To demonstrate this method, let us open EXAMPO08.STD file. The
structure will look as shown below.

fl EXAMPOS.5TD - Whole Structure = B




Frequently Performed Tasks
Let us say that we wish to view only the members which are at the

midheight level. The first step to doing this is to select those
members. The quickest way to select them is to bring up the View

From + Z H= and creating a rubber-band around them, after

making sure that the Beams Cursor | h | is the active cursor.

N
g
N
Ny

@@@@@@@

To visually verify that the correct members have been selected,

&
click on the Isometric View icon —— . The selected members will
appear in one color and the rest of the structure in another.

(i i il i) [

| FPT-19
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4.  Next, either click the right mouse button and select the New View
option or, pull down the View menu and select the New View

option.
Wiew
Zoom 4
g? Pan
‘;% Cut Chil Wiew Selected Objects Only
Copy Chl+C ITAIways Fit in Current \Window
2, Faste LChl# [ Tables..
Move F2 (8 whole Stucture
Select Curgor 3 . .
Orientation. .. F4
Selection Mode » e
& Insert Nods... (=¥ Structure Diagrams...
z Farm fMember Hpenwiew...
Azzigh Loads...
Properties... Wiew M anagement L4
Toolbars. ..
Labels... Options...
Orientation... F4 Set Structure Colors...
= Structure Diagrams... Structural Toaol Tip Options .
todel View Detailz 4> 30 Rendering
& 3D Rendering Refrazh F5
5.  In either case, the following dialog box comes up. These radio

buttons determine whether the selected view would be opened in a
new (‘child’) window or whether it would replace the current
(‘parent’) view window. Let us select the Create a new window
for the view option and click on the OK button.

MNew Yiew |
Do you want to: oK %—
f* Create a new window for the view Cancel

™ Digplay the view in the active window
Help
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The portion of the structure that we selected will now be displayed

in a new window as shown below. We can create more than one
‘child’ view window this way.

£l EXAMPOS.STD - Whole Stiucture P [P | i EXAMPOB.STD -lofx
Job
s ——
B EXAMPOB.STD - <Untitled 1> M=
M
e
e
Help

All sorts of operations can be performed inside the ‘New View’
such as adding and deleting members, assigning properties, loads,
supports, etc. A new view of a selected portion offers the
advantage of de-cluttering the screen and limiting the displayed
objects to just a few chosen entities.

To return to the ‘parent’ view window, simply close the new view
(‘child’) window.
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Frequently Performed Tasks

7.

Next, let us try the Display the view in the active window option.
Follow steps 2 to 4. Then, select the Display the view in the
active window option and click on the OK button.

MNew Yiew

Do you want ko

™ Create a new window for the view

f* Digplay the view in the active window

=]

Cancel

EIK[:

The original structure will be hidden and, the portion of the
structure that we selected will instead be displayed in the current

(‘parent’) window as shown below.

[ EXAMP0B.STD - <Untitled 1>

=] B3

5 EXAHPD9S

Job
Client

Job Na.
Part
Ret

Fiename  : EXAMPO2.5STD
Directoyy

Date / Time: : 19Mar2000 0410 PM
File size 1143 More.

Engineer  Checker  Approved

P | |
Date |11-Mar02

Commetit

|

Help

Help |

=10/ x|
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We may restore the original view of the structure by simply
clicking on the Display Whole Structure icon.

er%j@aaa@@m

4 Display Wwhole Stucture| (7 5

These new views may be saved by going to the View | View
Management | Save View menu option. Provide a title for the new
view. These saved views may later be opened by going to the View
| Open View menu option.

Method 2 — Tools | Cut Section
Steps:

To demonstrate this method, let us once again open
EXAMPO8.STD file. The structure will look as shown below.

El EXAMPOB.STD - Whole Stiucture [=] E3

FPT-23
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We will once again try to view just the members at the mid-height

level.

2. Click on the Symbols and Labels icon and in the Diagrams dialog
box that comes up, switch the Node Numbers on. The reason for
doing this will become evident in the next step.

JD%#"&&{J'}LI b B3 E 2 BE A
& {)ITZ[T*‘DL*'ISymI:u:uIsand Labels| =l ‘
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3. From the Tools menu, select Cut Section.

|TDD|$ Select Geometry Commands  Analyze Mode  “window

Check Multiple Structures..

Check Duplicate »
Orphan Nodes »
Check. far W arped Plates. ..

Check Zero Length Memberz

Check. Overlapping Collinear Members

Check Dyverlapping Flates

Check Beam Flate Connectivity

Check far Sofids with Hegative Yolume [ acobran] ...
Check. far‘warped Solids

Fedefine Incidence

Calculator...
Irit Corwerter...

Dimenzsion Beams. .
Diizplay Mode to Hode Distance
Hemove Hode Mimensian

Set Current Input Unit...

S T
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The following dialog box comes up.

Section Eq |

Range By Jaint | R ange By bindfax I Select to Wiew I

¢ % .Y Plane

With Mode #
" % .Z Plane I "I
" % .Z Plane

] [“_«; I Cancel Show Al Help

The Range By Joint method

Since the beams of the mid-height level happen to contain joint #
10 (or any of the joint numbers from 7 to 12), it would be
convenient if we could instruct the program to display the entities
lying in the X-Z plane, and passing through any one of those joints
7 to 12. The facilities of the Range By Joint tab enable us to do
that.

Let us select that tab (it happens to be the default). Here, we can
select the plane of the section by clicking on one of the options —
X-Y, Y-Z, or X-Z. We have to choose the X-Z plane for our
example. Then, in the Node # drop down list, provide a joint that
lies on the sectional plane. In our example, we may choose any one
of the nodes between 7 and 12. Let us choose node # 10. Click on
the OK button.
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The following figure shows the cut portion of the original structure
displayed in the drawing area.

10

To restore the original view, simply click on the Display Whole
Structure icon.

Jj@;ﬂ@a@\a@@m

-ﬂDispIa_I,l "»I-\-':hnle Structure| (e . e

Alternatively, go to the dialog box shown in step 4 and click on
the Show All button.
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The Range By Min/Max method
Steps:

Another convenient way of choosing the beams at the mid-height
level is to specify that those beams lie in the X-Z plane between
the Y range values of 12ft - a and 12ft + a, where, “a” is an
arbitrary value such as say, 2ft.

To do this, let us select the Range By Min/Max tab. Here, we can
again select the plane of the section by clicking on one of the
options — X-Y, Y-Z, or X-Z. We have to choose the X-Z plane for
our example. The Minimum and Maximum edit boxes represent the
boundary distances along the axis perpendicular to the sectional
plane. Every object lying between these two distances will be
displayed. In our example, let us provide 10 as the Minimum and
14 as the Maximum distance. (Before doing so, make sure that the
current input units of length, displayed at the bottom right corner
of the STAAD program window, are feet.) Then, click on the OK
button.

Section
Fiange BuJoint  Range By Min/Max | Select to Wiew I
- Plane Wi
I‘I 0
" % -Z Plane b airnuirn
14
¥ ¥ -Z Plane
QK. Cancel Shows All Help
1]




The following figure shows the cut portion of the original structure

Frequently Performed Tasks

displayed in the drawing area.

10

To restore the original view, again, click on the Display Whole
Structure icon or click on the Show A/l button in the dialog box

shown in step 6.

feaanal

FIE

-ﬂDispIa_I,l "»I-\-':hnle Structure| (e . e
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The Select to View method

For demonstrating this method, instead of viewing specific beams,
let us look at the nodes instead.

Steps:

Using this option, the portion of the structure we wish to view can
be selected by specifying the objects which lie in that portion. The
Window/Rubber Band option allows us to select the portion of the
structure to view by specifying a rubber-band window around it.
The View Highlighted Only option displays only the selected
(highlighted) objects on screen and, the members and elements we
wish to view must be selected before choosing this option. The
Select To View option allows us to view only Beams, Plates, and/or
Solids, depending on the corresponding check boxes that are
activated.

For our example, let us choose the Select To View option and
check the Nodes check box. Then, click on the OK button as
shown below.

Section

Range By Joint I Fiange By Min/dax  Select ko Yisw |

£ ‘window / Fubber Band
£ iew Highlighted Only
* Select To View

[~ Beams
[ Plates
™ Solids
¥ Modes

oK EI Cancel |  Showal Help
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The following figure shows the view of the structure with only the
nodes displayed.

[ EXAMPO8.5TD - Whole Structure M=l E5

To restore the original view, click on the Display Whole
Structure icon or click on the Show A/l button in the dialog box
shown in step 8.

er%j@aaa@@m

4 Display Wwhale Shuchure| (7 5

These new views may be saved by going to the View | View
Management | Save View menu option. Provide a title for the new
view. These saved views may later be opened by going to the View
| Open View menu option.
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Method 3 — View | Zoom

The Zoom menu option allows us to zoom in (magnify) or out
(reduce) on a portion of the structure, as one would, using a
telescope.

Steps:

1.  To demonstrate this method, let us open EXAMPO09.STD file. The
structure will look as shown below.

[ EXAMP09.5TD - Whole Structure [[=] E3
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2. Say, we want to magnify the portion of the structure shown in the
figure below.

o
o

A LA

5

3.  To select the plates as shown in the above figure, click on the

View From + Z icon. Then, using the Plates Cursor‘ ket |, select
the plates by rubber-banding around them as shown below.

J%@@@@@@
| [VewFom+Z)y G B8 &

By the way, looking at the model from View From + Y, or, View
From - X, and using the rubber-band window methods can be just
as effective in selecting these elements.
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4.

5.

1 @Pan

To restore the original isometric view, click on the Isometric

View icon. We do this only to make sure that we have selected the
correct entities.

PEBDDE QRS D

7 Pr B oole BB B Jisometic Viewd

To magnify the selected portion of the structure, either click on the
Zoom Window icon or, pull down the View menu and select the
Zoom | Zoom Window menu option as shown below.

RERQAAA QP LQ b

M
# G | [Pt % & o A

Yiew Toolz Select Geomety

Wiew Selected Objectz Only

[ IT Alwayz Fitin Current Window

[7] Tables..
[E¥ whole Stucture

Orientation. .

F4

Command:  dnalyze  Mode  Wine

J i

@l Zoorn Factar...
) Zoom In

@\ Zaom Out

&8 Zoom Extents

@ Dyniarnic: Zoom

¥P Previous

( (=¥ Structure Diagrams...

[Hpen Wiew..
Hew Yiew...

Wiew M anagement

Toolbars. ..
Optiong...
Set Structure Colors....

Structural Tool Tip Optionsg ..

4> 3D Rendering

Refresh

F&
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The cursor changes as shown below.

_|_

Using the cursor, drag a window around the selected portion of the
structure.

The magnified view of the selected portion of the structure will
now be displayed in the drawing area as shown below.

El EXAMPDI.5TD - Whole Structure I =]
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[ S A
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If we click on the Zoom In icon, it magnifies or enlarges the view
of the structure even further by a pre-defined factor. You can keep
the mouse cursor pressed over the Zoom In or Zoom Out icons,
and the screen will continuously refresh to draw the structure
larger or smaller.

|2

T

@@ﬂ&@@@mﬁaﬁ
X4 G|z 2@ aq

To display the enlarged view in a new window, use the Dynamic
Zoom icon instead of the Zoom Window option.

ﬂ@@@&@@@ﬂﬁﬁﬁ
e A IZI_l,lnamn:Zu:u:umIL = 0 5 T P ‘i

The region you wish to see will have to be selected by creating a
rubber-band window around it. That region will now be displayed
in a new window in the drawing area as shown in the next figure.
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B EXAMP09.5TD - Whole Stucture <Zoom> [_ O[]

7.  To restore the view of the full structure, click on the Display
Whole Structure icon.

Jﬂﬂ@@@x&@@m

1011
4 Dizplay Whole Stucture| 0F 5

These new views may be saved by going to the View | View
Management | Save View menu option. Provide a title for the new
view. These saved views may later be opened by going to the View
| Open View menu option.
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5. Creating Groups

Group names are a means for easily identifying a collection of
entities like Beams, Plates or Solids using a single moniker. By
grouping these entities, we need to assign attributes such as
member properties and material constants just to the group, a
simple process, compared to the task of assigning them to the
individual members.

Steps:

1.  To demonstrate this, let us open EXAMPO1.STD file. The structure
will look as shown below.

E EXAMPO1.5TD - Whole Structure |_(Of x|
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Let us classify the members of the topmost level of this structure
into three groups — Top Chords, Bottom Chords and Transverse
Truss.

Top Chords:

Make sure that the Beams Cursor ‘ b | has been selected. Then,
using the mouse, select the inclined members as shown in the
figure below.
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3.  From the Tools menu, choose Create New Group.

Toolz Select Geometry Commands  Analvze Mode ‘window

Check Multiple Structures..

Check Duplicate »
Orphan Nodes »
Check far Warped Flates. ..

Check Zero Length Memberz

Check Overlapping Collinear Members

Check Overlapping Plates

Check Beam Flate Connectivity

Check farn Sofids with Hegative Yolume [ acobran] ...
Check far ‘warped Solids

Redefine Inzidence

Calculator...

Unit Conwerter...

Dimension Beams...

Dizplay Mode to Mode Distance
Eremove Hode Dimension

Set Current Input Unit...

bl B 4e % T

Set Current Dizplay Unit...

T
+

Cut Section...
Glueny 4

Lizt Farmat....

Create Uzer T able...
Section Wizard...
kadify Section Databaze..

Chl+G

A2 Inzert Text...
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In the Give Group Name dialog box, type _TOPCOR for Group
name (Group Names must begin with the underscore * ’ character).
Since group names can be assigned to Nodes, Beams, Plates,
Solids as well as a general category called Geometry, it is very
important that we choose the proper entity type. Hence, specify the
Select Type as Beam.

Give Group Hame

Group Mame ; I_TDF'I:EIF!
Select Type: IBeam vl

DK& I Cancel | Help |

Click on the OK button. Notice that the Assign Methods in the
Create Group dialog box is presently set to Associate to Selected
Geometry. Click on the Associate button.

Create Group Ed

: TOPCOR [Beam]

Create
Delete

Highlight

Pl

Cloze

—Aszign methods
" Associate to View

¥ Aszsociate to Selected Geometry

" Associate to List
Lit [8Ta13

Azzociate { ! Help

Click anywhere in the drawing area to un-highlight the highlighted
members. This is necessary before we start selecting the members
for the next group name.
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Bottom Chords:

6.  Using the mouse, select the bottom chords as shown in the figure
below.
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7.  Next, to bring up the Give Group Name dialog box, click on the
Create button. Then, follow steps 4 and 5 and assign the Group
Name BOTCOR to these members.

£ EXAMPO1.5TD - Whole Structure 10l =|

: Create
2. BOTCOR [Beam]

Delete

Highlight

diild

Cloze

—Azzign methods
7 Asgociate to View

' Asszociate to Selected Geometry

7 Asgociate to List
List |20 Tao 23

Aszzociate I Help

Load 1

L

Click anywhere in the drawing area to un-highlight the highlighted
members.
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Transverse Truss:

8.  Using the mouse, select the Transverse Truss members as shown in
the figure below.
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9.  Next, follow step 7 except for specifying the Group Name as

_TRNTRUS.
E EXAMPO1.5TD - Whole Stucture 1=l B3
Create Gmu'jf x|
1:_TOPCOR [Beam] Create |
2: BOTCOR (Beam
3: TRNTRUS [EBeam) Delete |
Highlight |
Cloze |
—Azzign methods
7 Asgociate to View
' Asszociate to Selected Geometry
7 Asgociate to List
List [14Ta 19
Aszzociate | Help
4
Load 1

Click anywhere in the drawing area to un-highlight the highlighted
members. Also, Close the Create Group dialog box.

Three groups have now been created. If we now go to the Select
menu, an option called By Group Name should be available. Let us
click on that option, and the following dialog box comes up.
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Select

lsq Modes Cursor
,E BEeams Cursor
& Fhysical Member Cursar
lE8 Plates Cursor
E] Surface Cursor
% Solids Cursor
Plates & Solids Cursor
[%5 Geometry Cursar
+ Filtered Selection Cursor

Selection Mode

Configure Selection Filker...

[#7 Load Edit Cursar
@ Suppart Edit Cursor
w Release Edit Cursor

)\ Tiexk Cursor

Beams Parallel To

By Range

Entity at node. .. g

Entity Connects Beam
Entity Connects Plate
Entity Connects Solid

By All

By Inverse

By Lisk

By Specification

By Missing Attributes

Highlight Entities Sequentially

Select Groups

Group Name

G1: _TOPCOR
G2 _BOTCOR
G3 _TRANTRUS

Show Label

[w]G1:
[w]G2:
[w]G3:

Cloze

It is apparent that we can now select the members using the group
name method. If the check boxes for Show Label are switched off,

labels such as beam numbers will not be displayed for these

specific members, even if the beam numbering icon is switched on

for the entire structure.
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6. Displaying Loads on the screen

Steps:

1.  To demonstrate this feature, let us open EXAMPO08.STD file. The
structure will look as shown below.

[ EXAMPO8.STD - Whole Stiucture =] B3
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2. The easiest way to display a load is to click on the Loads icon as
shown below. To choose a specific load, we can click in the list
box called Active Load and choose the one we want.

EE AL E RN T
£t 1}|1:[1.4DL+1.FLL|Euads =l

1

5 |1:(1.4DL + 1.7LL)

Alternatively, we may pull the View menu down and select the
Structure Diagrams menu option. In the Diagrams dialog box that
opens, select the Loads and Results tab. Check the Loads check
box and select the load case we want from the Load Case list box.
Then, click on the Apply button.

5
Force Limits | Animation | Design Results |
Structure Loads and Results | Scales | Labels
( Load Case:[1- DEAD L0AD -] ]
"L_DaLds g B B E‘efleclion Beam Forces Diagram
v : Direct O
Yiew o Diee o ETEt g || € e O
Zoom 4 Mament J slesen " Dutline
£% Pan IV Show Load Arow ) Seotion Displacement
iew Selected Objects Only |'Moda Shape ‘
tode Sh N r
’TAIWaysElt in Current Windeow oue Shape o I ticde Shzee. M
[ Zabl [ Beam Forces
Tables... ml € . T. From To =
Whale Struct .
[ Whole Stuctus £ Diagram € Color /T
Orientation F4 & |tensiy
@ i Minimum: |5 B43445403
hE EEEESE !
Open iew e 3241 288+03 2 1 6060+
New View.. Mo af wales 116 E 8 2180868403 1 Da043en
View Management » 9 -1.08043e+03 0
) 10 a 1 .08043e+0
Toolbars I Greargy BT Eendinans || 9 |1680436+03 216086e+0_
o tio_ns I Ghearze T/ Eendingzz i 2 2 16086e+03 | 324129840
PHIOTE... 13 3241292403 432172e+0
Set Stucture Calars... IBINGECR | T ¢ 22172043 5 d02iSeatt v
Structural Tool Tip Options ... = Sliess ¢ . T. 4 >

&> 3D Rendering

Fifesly = [ ok | conosl | mpew | Hen |

Drag the dialog box out of the way if it obstructs the view of the
structure.
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The following figure shows load case 1 displayed on our structure.

E EXAMPO8.5TD - Whole Structure

I[=] 3
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3. We can change the color in which load icons are drawn. Click on
the color button alongside the Loads checkbox, and make a new
choice from the color palette (see figure below).

x
Farze Limits | Animation I Design Results
Structure Loads and Results | Scales I Labels
LosdCase:  [1: DEAD LOAD =l
o
L=tk [~ Deflection Eeam Forces Diagram——
¥ Loads: Diect [ || & Mone ;
€ Dofioat . & Hatch © Fil
eflection )
Moment _| " Outline
¥ Show Load Armow £ Section Displacement
~ Mode Shape
tode Shape: INnne "I [ tode Shape .
 Beam Forces
= il cH TH From To =
oo - = -3.64344e+: -5 B4344e+
Wizgrarm € Calor /T B E4344e+05 7 56301+
% [mtensity -7 56301 e+03 -6 482582+
.. -6.45258e+03: -5 4021 Se+l
M : |-8.E4344e+03
i I 5 4021 5403 432172641
R |854344E+D3 -4 3217 2e+03: -3 241 292+
’ -3. 241 28e+03: -2 1 G036+
Mo of valles: |—1 = E B -2 BB+ -1 NAN43e+
9 -1.08043e+03:0
_ 10 0 10804 3e+0
™ Sheary T Bendiowy | q9 |1 080436403 216086e+0_

[~ Shearzz . [" Bending zz . 12 2 A6086e+03 13241 29e+0

. T 5241 28e403 4 55 Tesd
FiTosen M T[4 321728403 5 4021540 w
[T Stiess £ . T. ‘I I _'I—I

ak. I Cahicel | Apply | Help |

Let us assign say, blue color, as shown in the above figure. Select
load case 2 from the Load Case list box.
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- Whole Structure

The following figure shows load case 2 displayed (in blue) on our

structure.
E EXAMPO8.STD
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7. Displaying Load Values on the screen

Steps:

1.  In the previous exercise, we saw the method for turning on load
icons, but not the numeric value of those loads. To view load
values, let us open EXAMPO1.STD file. The structure will look as
shown below.

[ EXAMPO1.5TD - Whole Structure =] B3
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Let us first display the load by clicking on the Loads icon .
After this, click the right mouse button and choose the Labels
option. Alternatively, we may click on the Symbols and Labels

icon or go to View | Structure Diagrams and select the Labels
tab in the Diagrams dialog box.

[ EXAMPO1.5TD - Whole Stiucture =] B3

{i[s trl+
& [l
Capy [CHl+E
2 Paste il +4

Select Cursor 3
Selection Mode 3

W Take Picture

#% Add Beam
[ Iables..

MpenWiew..

Orientation. .. ! F4

=¥ Structure Diagrams...

Model View Details

& 30 Rendering

& Load 1 (SELF Y)<kip>
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3.  The dialog box shown below appears. Switch on the Load Values
option under the Loading Display Options category as shown

below.
x|
Force Limits | Apnimation I Desgign Results |
Stucture I Loads and Fesults I Scales Labels
rModes—————  Propetties —— [ Physical Members
[~ Mode Mumbers [M] "~ References [J] I Member Mumber [*M)
I Maode Faints K] ™ Sections [X] I™" Design Group [*G)
¥ Supparts (5] % Mone I™ Design Envelope [E]
Bl Dessen O] [~ Design Brief [*E)
r Loading Digplay Options
 Beamsz

W Load ¥alues [ (

I Beam Numbers [B) ¥ Display Floar Loading [F)

B Orientation [0
™ Beam Orientation (0] [¥ Display Floor Load Distibution [v]

I Beam Spec (4] Iv Display Wind Load Contributory Area [H)
¥ Releases A] [V Display Wind Load (]
" BeamEnds [E) “General
| Start Color v Show Axes window ["4] [ Master Slave L]
| End Calor 7 Show &xes &t Oig (1)
[ Material (M)
~ Plates ¥ Show Diagram Infa [G]

[ Plate Numbers [P]
™ Plate Orientation [T]

[ Surface Mumbers [*F] [ Surface Orientation [*T]

SD'idS—‘ @ Always Use STASD Pro Defaul i
) wz Uze .Fro Default Label Settings.
’7|- e " Always Use Current Label Settings.

[™ | Uze partial labeling mode [ ze [abeling cursars to DN /OFF individual [abels]

"Surfaces

For quick access to the labelz uzing keyboard hotkeys,
prezs Shift + the letter shown in brackets.

Ok, I Cancel Apply Help
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The following figure shows our structure with the load values
displayed on it.

[ EXAMPO1.5TD - Whole Structure =] 3

& Load 1 (SELF Y)<kip>
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4.  To change the unit in which load values are displayed, go to Tools
| Set Current Display Unit menu command.

|TDD|S Select Geometry Command:  Analyze Mode  Window

Check. Multiple Structures. ..

Check Duplicate 4
Qrphan Modes 4
Check, for Warped Plates. ..

Check Zera Length Members

Check. Overapping Collinear bMembers

Check QOverlapping Platesz

Check Beam Plate Connectivity

Check for Solids with Hegative Yalume [Jacobian])...
Check. for wWarped Solids

Hedefine [heidence

Caleulataor. .

Unit Converter...

[ Dimengion Beams...

[%3- Dizplay Mode to Mode Distance
% Hemove Node Dimernsion

& Set Cunent Input Unit,..

=4 Cut Section...
Query 3




In the Options dialog box that comes up, select the Force Units
tab. Then, change the selection under the Force, Distributed

Frequently Performed Tasks

Force, etc. options as shown below.

Options
E Toleance
E Tables - Force
E Assign Dlgs =
E Node Labels Force Iklp j Shaw IS_E dec places
B Eeam Labels .
Distr. Force Ika I Shaw |3 dec places
E Plate Labels " M I_E ;
I SoldLabels Moment IkNm vl Show |3 (5 dec places
B Load Labels Fg
E Annatation Digtr. Moment IkNmfm vl Show |3 dec places
E Structure Units
B Section Units Stress Il'U'mm= vl Show IB_E der places
B itz
= Dimenzian Acceleration Im!sec? vl Show IB_E dec places
Rotation rad bd Show IB_E dec places

The following figure shows our structure with the load values

displayed in KN/m.

B EXAMPO1.5TD - Whole Stiucture

ok | ey |

Cancel |

Load 1 (SELF Y)

M= E3

FPT-57
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8. Structural Tool Tip Options

Structural tool tips offer a facility for displaying any customized
input or output information about a node, beam, plate or solid
element when the mouse cursor is placed over the structural entity.
The tool tips are similar to the ones displayed when the mouse
cursor hovers over a toolbar icon. When the mouse cursor is
moved away from that spot, the information displayed is switched
off too.

To activate the structural tool tips, go to View | Structural Tool
Tip Options from the top menu.

Wiew Toolz Select Geomety Comman

Zoom 4

g? Pan

Wiew Selected Objectz Only
IT Alvayz Fit i Current Window

[7] Tables..
[E¥ whole Stucture

Orientation. . Fd

(=¥ Structure Diagrams...

Hpenwiew...
e Wiew..

Wiew M anagement 4

Toolbars. ..
Options...
Set Structure Colors...

Structural Toaol Tip Opt

£ 3D Rendering

Refresh Fa
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The dialog box shown in the figure below will prompt for the data

to be displayed when the mouse hovers a particular structural
entity.

Tool Tip Dptions E
W Show Tool Tip Tip Delay: 70
Tool: Optioks
NODE Mode Murnber
El2 -[X] Coordinate
PLATE .
SOLID E Displacement
SURFACE F-|w] Support

To turn the structural tool tips on or off, check the Show Tool Tip
box in the upper left hand corner. The Tip Delay box signifies the
amount of time it takes from when the mouse cursor first appears
over an entity to when the tool tip actually pops up. This number is
expressed in milliseconds (i.e. 1000 = 1 second). The options
(items that can be displayed) for each entity are shown under the
Options box. A check mark signifies that the particular data item
will be displayed in the tool tip. An option with a “+” next to it
signifies that further options can be enabled or disabled.

| FPT-59
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The figure below shows the options that can be turned on or off for
Node Displacements.

Tool Tip Options Ed |
v Show Tool Tip Tip Delay: 700
Tool: Optiohz ;
MODE e Mode Murmber N
BEAM Coordinate
PLATE 1 Disol t
SOLID EID izplacemen

SURFACE

----- bl b i,

----- bl b ity

----- bl anhd i L
----- bl b inF

..... M a:-:.h-'!?nHY LI

— ——

A red “X” indicates the data will not be shown in the tool tip.
Simply click on the check box to turn an option on or off.
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The resulting tool tip that is displayed from the options chosen in
the previous figure is shown in the figure below.

#4 (20.000,0.000,20.000)

Dizplacement for Load Case #1 ..
Y¥=-0.000inZ=0.000inry=0.000 rad
tZ=0.000 rad

Mode Reaction For Load Case #1
FR=0.000kipFy=234917 kip FZ=-75.287 kip
W= 467,881 kip-in My =-0.000 kip-in MZ =-0.000 kip-in

The tool tips automatically display the results for the active load
case. All values are reported in the current display units.
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9. Identifying Beam Start and End

When assigning attributes like member releases or member offsets,
one additional item of information which accompanies this
information is whether that attribute is applied at the “START”
node of a member or the “END” node. Hence, there has to be a
way to quickly identify these two points without mistaking one for
the other.

Steps:

1.  To demonstrate this, let us open EXAMPO1.STD file. The structure
will look as shown below.

E EXAMPO1.5TD - Whole Structure |_(Of x|
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2. There are two different ways to identify the start and/or end of a
beam:

a) simply place the mouse over a specific beam. The
resulting tool tip will display the start node and end node
of that beam in two distinct colors along with their
corresponding coordinates. Of course, it is necessary to
have the tool tips display turned on for this method to

work.
[ EXAMPO1.5TD - Whole Stiucture =] B3

—

/ Beam #6 Lenagth 10.000 ft

Start Mode:#4 (10,000, 20,000, 0.000)
End Node:#5 (20.000, 20.000, 0.000)

23 Load 1

| FPT-63
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b)

Click the right mouse button

area and choose Labels.

anywhere in the drawing

4 Cut
Copy
2, Faste

Move

Chil+
Chil+C
[+

F2

Select Curgor
Selection Mode

=k Inzert Maode...
: Farm fMember
Azzign Loads. .

Properties...

Hew Yiew. ..

Orientation...

|

= Structure Diagrams...

F4

todel View Detailz

& 3D Rendering
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The following Diagrams dialog box will appear. Make sure
that the Labels tab is selected. Then, switch the Beam Ends
option on. To alter the color in which the start and/or end is
displayed, simply click on the color palette next to the Start
Color and/or End Color options and choose the color you
want. Then, click on Apply for the changes to take effect
immediately. Click on OK to close the dialog box.

x

Force Limits I Apnimation I Desgign Resultz |
Stucture I Loads and Fesults I Scales Labels

rModes—— Propetties ——— 1 Physical Members

[~ Mode Mumbers [M] " References [J] ™ Member Mumber [*M)

I Maode Faints K] ™ Sections [¥] I™" Design Group ("G]

¥ Supports [3) & Mone [ Design Envelape [“E]

Bl Dessen O] [ Design Brief [*E]

r Loading Digplay Options

 Beamsz

¥ Load Walues [V]
¥ Display Floor Loading [F]
¥ Display Floor Load Distribution [v]

[~ Beam Mumbers [B]
[™ Beam Orientation (0]

I Beam Spec (4] v Display Wind Load Contributary Area [H)
[ Releases [A) [V Display Wind Load (]
Iv' Beam Ends [E) " General
| Start Color ¥ Show Axes window ["4] [ Master Slave [L]
| End Calor [ Show éxes &t Oig (1)
I Material (M)
~Plates— |¥ Show Diagram Infa [G)

[ Plate Numbers [P]
™ Plate Orientation [T]

[ Surface Mumbers [*F] [ Surface Orisntation [*T]

SD'idS—‘ & Always Use STASD Pro Defaul i
) wz Uze .Fro Default Label Settings.
’7|- e € Always Use Current Label Settings.

[™ | Uze partial labeling mode [Use [abeling cursars to DN /OFF individual [abelz]

"Surfaces

For quick access to the labelz uzing keyboard hotkeys,
prezs Shift + the letter shown in brackets.

QK. I Cancel Apply Help

| FPT-65
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The following figure shows the structure with the start and end of
all beams displayed in two separate colors.

[ EXAMPO1.5TD - Whole Stiucture =] B3

AR,
20

2 Load 1




Frequently Performed Tasks FPT-67

10. Plotting from STAAD.Pro

Explained below are 5 methods for plotting the drawing of the
STAAD model and STAAD result diagrams.

Method 1 : Using the Print Current View option

1.  We shall use example problem 14 to illustrate this feature. Open
the example. The model should appear as shown below.

Fdl EXAMP14.5TD - Whole Structure = =0l x|

3o 8%
v @Y

VAN

74074
W ans AN

2

L A
ARV
pa
Y

ZAWA)
y\
A,

AT

\ A

el
B

o)

i

iy




FPT-68 | Frequently Performed Tasks

2. To plot this picture, click on the Print Current View icon as

shown in the following figure.

alvze Mode SWindow  Help

|G mam&h O

&

M

[E——
L

@. ﬁ ':":'l 'El ':El (_ﬂ?:'int Current '-.-'iew}l-

3.  The standard Windows Print dialog box will appear asking you to
choose the printer to which you wish to plot the drawing.

21x]

Status: Ready
Type: #erow DocuTech 6135 PS2 1.3
Wwiherer  WEROXE135:DPE135

Properties. .. |

Comment: [~ Frint ta fil
— Print range Copies
e 4 Mumber of copies; 1 -
" Pages [n:um:|1 to:l
@ [~ | Coflate
£ Selection e &

o]

Cancel
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If you wish to catch a glimpse of the plot, as it would appear on
paper, select the Print Preview Current View option.

ze Mode Mindow Help

IEINEE Y == Tr - Eps:

e s .
| @ ﬁ @"'« Ia'- @l I:ET I:ZF‘rint Prewview Current 'u'iewl

A preview screen similar to the one shown below will be
displayed.

(& !

ot lroed bore K, b

VD AE0r o

[ Earia sTo FETINS (7 fug2000 16:15

4
g
g

ARyl
Zan%4
AR

\ A
VA

P an
VA

v/
Y Ve
VAV VY

\

7
D74

AWA
4

VA

\

AN

me/pe: O 1431 STAAD.Pro for Windous Release 2002
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Method 2 : Using the Take Picture option

1.  Bring up the diagram of the STAAD model you wish to print. On
the Print toolbar of the STAAD screen, you will find an icon of a
camera called Take Picture.

=l [E]L =]

8@ € dTaeFeucke

Alternatively, this option can be accessed from Edit | Take Picture.

Edit
=3 Unda Cirlez
L2 Redo Ll
g Cut Ll
Copy L+
R Faste Ll
75 Delete Del
Llioepiore 1y
Copy Ficture
r.;: Edit Input Cammand File
Create Mew B Macro...
Edit Esizting WB Macro...

2. A dialog box will appear prompting you to provide a Picture ID
and caption.

0k I Help




3.

Frequently Performed Tasks

Next, select Report Setup from the File menu, or click on the
Report Setup icon as shown below.

| File

~u

=
o

Edit “iew Toolz Select Geometm Cr

Mew Chrl+M
Open... Chrl+0
Cloge

Open Backup Manager

iew , halvze Mode Window Help

Job Infarmaticn J% &_@Jﬂ = & @ JJ ]

—

& & S o] @ P 5%

N

A Report Setup dialog box will appear. In the Items tab, select
Pictures from the available list of items.

Report Setup E
Picture album | Options | Marme and Logo | Load/S ave

[tems | Load Cazes | todes | Ranges | Steel Design
Awailable Selected

Input j

lErlﬁtmut = ob Info
M— il

Reportz il

b aterials il

Supparts

Feleazes

Frimary Load Cases
Cormbination Load Cases
Loading Generators

" b
| madinns _I

Repart Detail Increments I‘I i}

ok I Cancel | Frint Help

<<

Bl
Iili

| FPT-71
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5.  If more than one picture is available, select the one you wish to

plot by pressing the button. Next, go to the Picture Album
tab and switch on Full Page. Click OK.

Report Setup
Iterms | Load Cazes I todes I Ranges I Steel Design
Ficture Album | Options | Mame andLoge | Load/Save
 Displap Size————
M arne: I Picture 1 j Delete Picture | piew
¥ Full Page

Height [174.7 ron
width: |1E|2.81 ﬂ

Caption: IWhDIe Stucture

Ok I Cancel Print Help

6.  From the File menu, select Print — Report. The diagram will be
plotted.

Alternatively, from the File menu, select Export Report | MS
Word File.
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File Edit ‘iew Toolz Select Geometry Commands Analyze Mode

B Hew N | B @ S0 JJ

= Open.. Chi+0

iglnse “b'@@ HE”@
Open Backup Manager T @ JJI:I:I?\ Lo

[w Job Information

Repart Setup...

Printer Setup...
Prirnt 3

[ &, Frint Prexiew Report
Export Beport

Tent File...

Impaoirt..

Enport...

7.  In the Save As dialog box, type in the name of the “.doc” file you
want and click on the Save button. In the template dialog box,
select the Normal template.

Jd

Lok it Ia Templates j - I‘j( -

J~$Normal.dot

File name: IN-:-rmaI.dc-t Open I
Files of type: ITempIates [*.dat) ﬂ Cancel |

P

Microsoft Word will now start building the file with the picture in
it. Once this task is completed, Word will open this file, and
program can be accessed from the Windows Taskbar. Browse the
file, and if you are sure the image meets your needs, select Print
from the File menu and follow the instructions.
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Method 3 : Using the Export View option

1. STAAD.Pro has a facility to export the drawing to a graphic image
file. The icon for this facility is called Export View and is
available in the Print toolbar.

[GRepemn/@b |O:¢
@ @ & Q [Copamven] B £

2. When the diagram that you wish to plot is displayed on the screen,
click on the Export View icon. Select the graphic format in which
you wish to save the file (i.e., .bmp, .jpg, .tif, .gif, etc.)

T T T

Save As EHE
Save in: I'ﬁ zzz j L =5 B

File namne: | Save I

Save a3 type: | Bitmap File[*.bmp) ﬂ Cancel |
Bitmap File[*. b I &

Titf File{* tif]

Gif File[*.gif]
Pox File[*. pox)
Targa File[*.tga)

Provide a file name and save the file.
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Then go to a document publishing or graphic editing program such
as Microsoft Word or Adobe Photoshop. Import the drawing from
the file saved above. In Word, this can be done using Insert |
Picture | From File. Once you are sure the image meets your
needs, select Print from the File menu and follow the instructions.

Method 4 : Using the Copy Picture option

Highlight the window containing the diagram that you wish to plot.

This can be done by making sure the title bar of that window has
the color which indicates that it is in focus. From the Edit menu,
choose Copy Picture.

Edit

=3 Unda Cirlez
L2 Redo Ll
g Cut Ll
Copy L+
R Faste Ll
75 Delete Del
& Take Picture

r.;: Edit Input Cammand File

Create Mew B Macro...
Edit Esizting WB Macro...

Next, run a graphics program which offers facilities for handling
graphic images such as Microsoft Paint, Adobe Photoshop, etc. In
the Edit menu of that program, select Paste. You will notice that
the drawing from the STAAD window is now pasted in that
program. Using the tools provided by the graphics program, you
can modify the drawing if you wish. Once you are sure the image
meets your needs, select Print from the File menu and follow the
instructions.

| FPT-75
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Method 5 : Using the Windows Clipboard

1.  When the diagram that you wish to plot is displayed on the screen,
press the "Print Screen" key on your keyboard or “Shift-Print
Screen", depending on how your keyboard is set up. The entire
image currently in view will be copied to the Windows clipboard.
Next, run a graphics program which offers facilities for cropping
portions of a graphic image (such as Microsoft Paint, Hijaak, Full
Shot, etc.). In the Edit menu of those programs, select Paste. You
will notice that the entire STAAD screen including the diagram,
menus, toolbar icons, tables, etc., which were in view, are part of
the pasted image. Using the tools provided by the graphics
program, crop the image so as to preserve just the drawing and
eliminate unwanted portions. Using the File | Print option, print
the drawing.
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