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I nstallation

Installation

RISA-3D has been written specifically for 32 bit Windows operating systems.
More specifically, RISA-3D has been written for Windows95/98/2000 and
WindowsNT Version 4.0 (or later). There are no additional requirements; if your
system is running Windows 95/98/2000/NT, you will be able to run RISA-3D.

To install the RISA-3D demonstration program please follow these instructions:
1) Put the RISA-3D demo disk 1 in your computerd8™ (3.5inch) drive.
2) Click the Windowstart button and sele@®un.
3) In the Run dialog box type'setup” and then click th®©K button.
4) Follow the on-screen instructions.

Uninstalling the Demo

Once you've finished running and evaluating the RISA-3D demonstration
program you may wish to remove it from your computer. Here is how you do
that:

Click Settings from theStart menu and then choo§mntrol Panel. Double-
click on theAdd/Remove Programsicon to open thé&dd/Remove Programs
dialog. SelecRISA-3D Demo and click theAdd/Remove button.

RISA-3D Demonstration Overview

Thank you for requesting the RISA-3D demonstration package!

The demo version allows you to enter and solve a model and this guide provides a
tutorial that will walk you through the process from start to finish. Please allow
about 3 hours to complete the demo tutorial in its entirety. This may seem like a
lot of time but it should prove to be time well spent. Once you've completed the
working demo you will be ready to use the full version of RISA-3D.

This demo program and manual are copyrighted to RISA Technologies, but you
are free to copy and distribute both the disks and manual to anyone you wish, so
long as no fee is associated with that distribution.

The RISA-3D demo program islicensed for use for demonstration purposes
only. In no event should thisdemo program be used for professional design
pur poses.

RISA-3D Maintenance Policy

Program maintenance includes all upgrades to RISA-3D, defect notifications and
discounts on new products.
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Thefirst year of program maintenanceisincluded in the purchase price.
After thefirst year, you will be given the opportunity to continue program
maintenance on an annual basis. You are under no obligation to continue
program maintenance, of course, but if you decideto discontinue
maintenance you will no longer receive RISA-3D program upgrades.

Compl ete program support is available to registered owners of RISA-3D and is
included in the purchase price. This support is provided for the life of the
program.

The “life of the program” is defined as the time period for which that version of

the program is the current version. In other words, whenever a new version of
RISA-3D is released, the life of the previous version is considered to be ended.
RISA Technologies will suppodnly the current version of RISA-3D.

Evaluating Software

This is not an easy task. Closely scrutinizing complicated features is no trivial
matter. It requires a lot of time and effort and there aren’t any shortcuts. Without
manually verifying the results it is difficult to determine that things are being
done correctly. The bottom line is that you need to use and verify software to
know how good it is.

There are other considerations in addition to accuracy. We focus on making our
software easy to use so that you and other engineers in your office can invest as
little time as possible in getting up and running with RISA-3D.

All software seems to make similar claims so you be the final judge. Your
expectations are the only measuring stick. We want you to put RISA-3D to the
test and we provide the following tutorial to show you much of what RISA-3D
can do. Should you have any questions you may call us and speak with a
professional engineer.

Demonstration Limitations

This demo is a working program but certain limitations have been deliberately
imposed. These include:

Only Five Sets of Section Properties- Thisdemo limits you to only five sets of member section
properties. Therefore any model you define with this demo can have no more than five different
member sizes. The full version allows up to 500 different section property sets.

Shapes Database M odification Not Saved - Complete AISC, Trade ARBED and Canadian
libraries of shapes are available for use. The demo version allows you to add shapes but will only
keep the added shapes for the current session and will not save them for the next time that you run
the demo. The full version allows you to permanently save any changes to the databases.

Model Size Limited to 100 Joints, 150 M embers, 150 Plates - This demo limits you to no more
than 100 nodes, 150 members and 150 plates. The full version allows up to 32000 nodes, 32000
members and 32000 plates.
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Tutorial — Getting Started

TUTORIAL

Thetutorial isintended to teach you how to use RISA-3D. It goesinto alot of

detail on the program and is broken up into three parts so you don’t have to do it

all at once. After completing the working demo you will have a very good
understanding of how RISA-3D works and will be ready to use the full version of
RISA-3D.

We won't go into a lot of depth regarding the analytical aspects of RISA-3D here.
For example, we’ll perform steel and wood code checks in this tutorial, but we
won't discuss the specifics of how those code checks are calculated; that’s
covered in excruciating detail in the full version manual.

Overview

Before we get started on the actual tutorial a general overview is in order. This is

simply an introduction to the layout of the program and it's basic concepts. Don't

worry if you don’t fully understand the features and the process here because that
is what the tutorial is for. This is simply a rough picture of where we are going.

All the details will be explained in the tutorial sections that follow.

RISA-3D mainly has two complementary sets of tools; graphics based drawing

tools and customized spreadsheets. We say “complementary” because these tools
work together very closely. Everything that you do graphically is automatically
recorded in the spreadsheets for you. You may view and edit these spreadsheets at
any time. The converse is also true with few exceptions; what you enter and view

in the spreadsheets may be viewed and edited graphically at any time. You will

be thoroughly exposed to both sets of these tools in this tutorial.

Using computer software to perform structural design is essentially a three-step
process. First, you define your model. Next you solve that model to obtain
solution results. Last, you review those solution results to see how your model
performed and determine if changes are needed. Usually you will need to repeat
the cycle several times before you arrive at a final design. The purpose of RISA-
3D is to speed up this process.

DEFINING THE MODEL

Some data such as cross section properties, load combinations, oddball joint
coordinates , etc. are most easily entered numerically, and the best tool for
numeric input is a spreadsheet. Other data such as regularly spaced joints,
member connectivity, regular loadings and wholesale changes are better handled
using graphic drawing tools.

Typically you'll use the spreadsheets to define some preliminary information such
as material and section properties. Then you will proceed to the drawing grid and




RISA-3D Demonstration Guide

graphically draw the bulk of your model and apply loads. RISA-3D alows you to
specify drawing grids with equal and/or unequal increments to make drawing the
model easier.

Other graphic edit options are built around RISA-3D’s graphic selection tools.
These features let you graphically edit the model or parts of it. For example, to
modify boundary conditions, you would choose the condition you want to apply
and select the joints to modify.

Keep in mind that almost all the model data can be edited either way (graphically
or numerically in the spreadsheet). You can decide for yourself which method is
preferable.

SOLVING THE MODEL

Once you've got the model defined, you'll need to solve the model. RISA-3D
features fast 32-bit solution speed, so your model solutions will be pretty quick.
Once the model is solved you'll be presented with the results.

REVIEWING THE RESULTS

Results review is similar to data editing in RISA-3D in that you can do it
graphically and via the spreadsheet. All of the spreadsheet solution results
(displacements, forces, stresses, etc.) will be listed iR¢glts menu. You can

sort and filter these results as you are viewing them. For example you could go to
the Seel Code Check results, sort based on code check values, then exclude all
members with a code check value below 0.7, leaving results only for those
members you’'re most interested in.

For the graphics, you can click on tRlet Options@ button and choose the
results that you want to display. For example, you can specify that moment
diagrams be displayed on all the members. You can also view rendered models,
plate stress contours, animated deflections or mode shapes and much more.

Important Assumption!

The tutorial is written with the assumption that the RISA-3D demo has not been
customized and is in the default, installed state. RISA-3D allows you to
customize its settings so that it best suits your needs. If the installation of the
RISA-3D demo that you are using has been customized then the options may not
agree with those that are assumed here, which may lead to some confusion. You
may reset the program defaults by selecting this option c@phi®ns menu.
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Conventions Used in the Tutorial

ACTION |TEMS

Thistutorial builds upon itself from start to finish and it isimportant that you do
not miss a step and get off track. To help you avoid overlooking a step we have

66-r-r-1bﬂt-é-r-.ml-f-Si/-(-)ﬁ-\}\-/-ig]"t-(-)- work through the tutorial quickly you may scan for the
action items and read the details that interest you.

USING THE MOUSE

For the purposes of this tutorial, when we say to “click” something with the

mouse, we mean move the mouse such that the mouse pointer you see on the
screen is on the object to be clicked and, once there, press and quickly release the
left mouse button. From time to time we will want you to click the RIGHT

button, and when we do we will expressly say to click the RIGHT button. If we

say click something without mentioning which button, click the left button.

USING THE KEYBOARD

During the tutorial, entries you are to type will be shown like this:

When you see an entry such as this, type it in exactly as listed, ero&pype
the commas! When something is listed in brackets ([ ]), it means press the
particular key. For examplggnter] means press the “Enter” kg$pacebar]
means press the space bar, eflt-" and “Ctrl-" mean press the listed key
while holding down the Alt or Ctrl keyfF1], [F2], ... mean press the indicated
function key at the top of the keyboard.
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Starting the RISA-3D Demo
So letstake a quick first look at RISA-3D and then we’ll begin the tutorial.

Eiemiaiie » HpRisa » § AISAID Dera |
kg
Docurments 4

$ib sstings ’
4] Eind 8
@ Help
Bun...

@ Shut Dowen...
A

The RISA-3D demo will open full screen as in the figure below.

Title Bar  Main Menu RISA Toolbar Minimize Maximize/Restore  Close Button

7 RISA-3D - [C:\Risa\untitled_r3d]
File Edit Options View! Insert Modify Spreadsheets Solve Eesulis

Utilittes  Window Help

Dl@(R| & 8| < Ol z|wn @ BmE @ e =| B H[TE[ @  mm|
Y Click here to start @ nev model!

Data Entry

Materials
Wiood Matls
Sections
Redesign
Coordinates
Boundary Conds
Diaphragms
Members
Design Parms
Plates
Basic Load Cases
Joint Loads
Foint Loads
Dist, Patterns
Dist Loads

Surface Loads
Moving Loads
Dynarmics
Response Spectra
Load Combinations

S DR |Fress Cir-n to start a Mew File [L J
Statusl Bar Workspa Data Entry Toolbar

The RISA-3D logo image in the center of the screen will disappear after a few
seconds. Lets take a moment to explain what you have in front of you.
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RISA-3D Screen

TITLE BAR

¥ RISA-3D - [C:\risa\untitied.r3d]

The bar along the top of the screen is called thetitle bar. 1t contains the name of
thefilethat is currently open in RISA-3D. The three buttons =1&1xI on the far
right side of thetitle bar are used to control the main window. The =1 button will
shrink RISA-3D to a button on the taskbar. The &1 button will shrink the RISA-
3D window on your screen. The Xl button will close RISA-3D, prompting you to
save changesif necessary. You will also see these buttons in other RISA-3D
windows and they have basically the same functions there as well.

Caution!: We will not be using these buttons in the tutorial so do not click on
them by accident. We will use similar buttons that will be in the spreadsheet
titlebars and model view titlebars so be careful not to mistakenly click on these.

MAIN MENU

File Edit Options Yiew Insert Modify Spreadsheets Solve Eesults  Utiliies  Window  Help

Just beneath thetitle bar is the RISA-3D main menu beginning with File on the
far left and ending with Help on the far right. These menus provide accessto al
of the features RISA-3D hasto offer. Clicking on each of these menus will
display sub-menus that contain options that you may choose from. The toolbar
buttons mentioned in the next section provide easy access to many of these menu
options.

File Menu - The File menu hel ps you access file operations such as opening and
saving, importing, exporting and appending files.

Edit — The Edit menu provides spreadsheet editing tools that help you modify
and manipulate the spreadsheets. You may use this menu to add or remove
information from the spreadsheets or to sort and mathematically operate current
Spreadsheet data.

Options —Program options may be set with this menu. The options include steel
design code, program units, global axes orientation and the toolbars that you want
to use.

View — Use the View menu to open a new model view or to adjust the current
view.

Insert — The Insert menu is used to insert nodes, members, plates and loads into
the model. All of theseitems may be input graphically or entered in the
spreadsheets. This menu gives access to the graphical methods that RISA-3D
provides and the Spreadsheemenu hel ps you access the spreadsheets.

Modify — The Modify menu is used to modify existing nodes, members, plates
and loads. This menu also gives access to the graphical methods and the
Spreadsheetmenu helps you access the spreadshests.
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Spreadsheets — You may open any of the input spreadsheets from this menu.
Solve —Use this menu to access the analysis options provided with RISA-3D.
Results —All analysis result spreadsheets may be accessed from this menu.

Utilities — RISA-3D provides many utilities to help you organize, identify and
correct problems as you model the structure.

Window — The Window menu can be used to manage al of the windows that you
have open in RISA-3D whether they are spreadsheets or model views. Special
tiling options are provided here that are geared to specific modeling tasks.

Help — Use this menu to access the extensive on-line help system provided with
RISA-3D.

RISA TOOLBAR

m| B|E| @ 5l| =0l [TE| & ming |

RISA-3D has toolbars with buttons to help you access common commands and
popular options. All you need to note at thistime is where the toolbar is. If at any
time you are not sure what a particular button does, simply let your mouse hover
over the button and a helpful tip will pop up and explain the button.

The RISA toolbar isthe first horizontal row of buttons beneath the menu. These
buttons perform general actions such as opening and closing files, changing
design parameters, printing, and solving the model.

DATA ENTRY TOOLBAR
The vertical toolbar on the right of your screen isthe Data

Global Entry toolbar. It 1ooks abit different because it has larger
LI buttons with text on them, instead of pictures. Thistoolbar isto
Wood hatls

assist you in accessing the spreadsheets while building a model.

The buttons are generally in the order in which you would
T typically build amodel. We will use this toolbar frequently as

Boundary conas || We work through the tutorial.

Sections

Redesign

iaphragms .. .
Mzmbzrs A similar Resultstoolbar is presented after Joint Reactions
Design Parms the model has been solved to help you access Joint Deflections
Plates the result spreadsheets. Jaint Drift
Basic Load Cases Member Forces
Joint Loads These toolbars may be turned on and off by Memhber Stresses
Paint Loads clicking @l and E on the RISA Toolbar. WElmiser TErsian

Member Deflections
Steel Code Checks
Alternate Shapes
Wood Code Checks
Plate Stresses

Dist. Patterns
Dist. Loads
Surface Loads

Moving Loads

Dynamics

Plate Forces

Response Spectra

Plate Corner Farces
Material TakeOff
Freguencies
Mode Shapes

Load Combinations
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Now is agood time to note that there are many ways to access the features
available to you in RISA-3D and the method that you will use will simply be a
matter of personal preference. The good newsisthat RISA-3D gives you the
options. Thetutorial will tend to lean to the use of toolbar buttons but be aware
that the menu contains the same options and there are shortcut keys and hot keys
that can’t be beat in the interest of speed.

WORKSPACE

The actual work that you do in RISA-3D will be in the main area on the screen,
which we will call the workspace. Currently the workspace is blank (dark gray)
except that it contains the floatibgta Entry Toolbar.

STATUS BAR

\Press Cirl-M to start a Mew File | |

The status bar across the bottom of the screen is to pass information to you as you
work with RISA-3D. This bar has four parts. The left side of the bar has the
letters “S”, “D” and “R” to indicate the solved state of the model for Static,

Dynamic and Response Spectra solutions. The letters are currently gray to
indicate that none of these solutions have been performed. After performing a
solution you will notice these letters become blue and a checkmark is placed in
front of them.

To the right of the solved status flags are three boxes which will pass you
information while you work. These are called status boxes. The first status box is
used to pass general information that is relevant to what you are currently doing.
Currently the message is “Press Ctrl-N to start a new file”. Look to this box for
help as you need it.

The middle message box is used to report the units of the current spreadsheet cell.
As you move from cell to cell look to the middle status box for the appropriate
units. Currently the box is empty because we are not working in a spreadsheet.

The status box on the right is used to pass the mouse coordinates to you as you
work in the model view. We will point this out again and use it to help us
throughout the tutorial.
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Starting a New File

¥ RISA-3D - [C:\Risa\untitied.r3d] - [Model View] =[&]x]

EE\'E Edit Opfions Yiew [nsert Modify Spreadsheets Solve “ecoic Utilities  Window  Help =18 x]
D|S|| & 8] = ®nl |6 @ [E & bc] =| B &/[F 8| € Tiing b
e R E R E R R E el =l = EE R E R P el=

7 7] 27| ]2 ] 3] ] 2] e [ B [ o o 22 5 [Data Emy &5

Glabal

hiaterials
Wood Matls
Sections

Redesign

Goordinates
Starting a New Model HE Boundary Conds
Diaphragms

Mermbers
Design Parms
Plates

=71l < Click this button to start drawing members

S | < Clickthis button to start drawing plates Basic Load Cases

<- Click this button to generate model data.

¥ Also open the Global Parammeters window

I~ Don't show this panel when starting & new model

Close

Jaint Loads
Point Loads
Dist Patterns

Dist. Loads

Sutace Loads

Maving Loads
Dynamics

Response Spectra

Load Combinations

-

| o

=

Your screen should look like the figure above. A blank (white) model view is
presented with a drawing grid. On top of the drawing grid is a dialog window to
help you get started. Additional toolbars are provided to help you work with the
model view. Let’s explain these and then move on.

WINDOW TOOLBAR
ol wla(o|elslelu]|zl el Aol @F Gl 8l 2] HET 9] $llall sl s

The Window Toolbar is the second horizontal toolbar. It gets its name because the
buttons change as you move from window to window in order to help you with
what you are currently doing. When you are working in a graphic model view the
buttons above provide tools, such as rotate and zoom, to assist you with that view.

When you are working in a spreadsheet, this toolbar will contain the buttons
similar to those below, which provide spreadsheet tools sueil adM ath.

] T Y il S e

DRAWING TOOLBAR

7| 2| T[] | | 5[ 3 2 e[| [ ] e [mom] B o] 35| K|

The Drawing toolbar is the third horizontal toolbar in the figure above. This
toolbar may be turned on and off as needed to help you with graphic editing.
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SELECTION TOOLBAR
‘Al The Selection Toolbar isthe vertical toolbar along the left side of the screen.
Bl 1t provides selection tools to help you work with parts of the model. You
Sl will make selections when you do things like graphically edit only part of the
=1 model or print only part of the results. This toolbar only works with the
1 model view windows so if you are working in another window such as a
% spreadshest, this toolbar will not be seen.
I
2]
il
e
]
[ ]
Windows
5 Model View I [=] S
8 i
Z X
|
»- i# Node Coordinates and Temperatures _|Ofx
i Al Label HIF v [F] ZIF | TempiFl
22 [N22 10.5 18.5 1} 1] H—
olf= 23 M23 10.8 22.8 0 0
24 M4 10.5 18.5 15 1]
= 25 M35 108 225 18 1]
26 26 105 185 30 o _SCI‘Oll bar
e e | [ huons
29 29 14.25 22.5 1} 1]
30 K30 1425 185 15 o
31 M31 14.25 22.5 18 1]
32 32 1425 185 30 o
LI 7 33 M33 14.25 22.5 30 1]
e L N
36 36 18 185 15 o
e M3T 18 22.5 18 1] ;T_

Scroll box

You will work within model views and spreadsheets, each in their own window
that may be moved around the workspace and sized as you wish. A powerful
feature of RISA-3D isthe ability to have multiple model views and multiple
Spreadsheets open at onetime. The options in the Window menu are provided to
help you manage these windows.

Notice in the windows above, the same three buttons arelocated in the
upper right corner to help you minimize, maximize and close the window. There
are also scroll bars to help you view information that is outside of the window
viewing area. Click the scroll bar buttons or drag the scroll box to advance the
display in one direction or another.
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MODEL VIEW WINDOWS

Ui Model Yiew =10]x|
v =
F4 X
|
& Model View [-[O]]
Section Sets ;I
¥ coL
CHORD
X WEB
BEAM
BM-Z
14
L4 | ol

You may open as many model view windows asyou like. Thisis especially
helpful when working in close on large models. You might have one overall view
and afew views zoomed in and rotated to where you are currently working. You
may also have different information plotted in multiple views.

One thing to remember is that the toolbars that RISA-3D displays depends upon
what window is active. The active window is the one with the colored titlebar.
For example, if you are looking for the zoom toolbar button and the active
window is a spreadsheet, you need to select amodel view first before you can
access the zooming tools.

SPREADSHEET WINDOWS

.
Horizontal 4| »] _ Label KIFD_| v | Z[F0 ] Temp [F]
1 [e 0 0 0 1=
Scroll Buttons : — S RN
3 15 0 0 0 0
4 NTB 26.25 0 0 0 Column
5 H [ 18.5 0 0 Buttons

B NT 375 185 0 0
Active Cell 7 EE] 5438 18.5 ] ]
8 T 13425 | 184 0 0
] T4 17812 | 184 0 0
10 RTZ 725 185 0 0
11 Né 2835 | 164 0 0
12 ME 375 725 0 0
13 NE 5438 | 228 0 0
14 1D 13125 | 225 0 0
15 B 17812 | 328 0 0
ROW/ 15 NE 224 225 0 0
Buttons 17 R 0 0 15 D
18 NTB 26.25 0 15 0
[E e 0 0 15 0
20 120 26.25 0 15 0
21 Rz 0 185 15 0

22 NZ2 375 185 15 o1y

Spreadsheets are made up of rows and columns of data cells. If you wish to add

or edit data in a spreadsheet cell you click on the cell, making it the “active” cell,

and then edit the cell. There is always one and only one active cell, which is the
cell that has the “attention” of the keyboard. This “active cell” is simply the green
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cell that moves around the spreadsheet as you hit the cursor keys («— ,—), Page
Up, Page Down, Home, End, etc.

You may aso select blocks of cellsto work on. To select ablock of cells, click
and hold the mouse button on the first cell in the block and then drag the mouse to
the opposite corner of the block and release the mouse. To select an entire row or
column simply click the row or column button. You may select multiple rows or
columns by clicking and dragging the mouse across multiple row or column
buttons.

DIALOG WINDOWS
Open RISA—3 |Ie

Tutorial Part 1.r3d
Tutarial Fart 2.r3d

= B o e

Look in

File hame

Open |
j Cancel

Diaog windows are windows that help you perform a specific function within the
program. For example if you were to select Open from the File menu you will be
presented with the dialog box above, which helps you find the file you wish to
open. You will find that dialogs are very easy to work with. There are Help
buttons that will bring you directly to the relevant topic in the help file. You may
also click on the 21 button in the titlebar, and then click on any item in the dialog
to get help for that item.

Files of type: IRISA—SD Data Files

13
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Getting Help

RISA-3D offers avariety of waysto find help with the program in general or with
aspecific feature. There are three types of help available within RISA-3D:
Genera Help Topics, Window Help and “What's This?”.

HELP TOPICS

Use the2] toolbar button to open the three-tabbed help window below and search
on your own. The first tali;ontents, displays the list of major content areas that
you may choose from by double clicking on them. Triaex tab allows you to

search for help topics based on keywords. The third~tal, is a more detailed
search that allows you to search the actual text of the topics to locate the
keywords that you enter.

Help Topics: RISA-3D [2]=]

Contents |index | Find |

Click & book, and then click Open. Or click another tab, such as Index.

@ Running and Managing Files
@ Navigating RISA-3D

@ todeling Structures

@ Analyzing Stuctures

@ Desi
@ Getting Re:

@ Tioublesho

@ Importing and Exporting Data
@ Customizing RISA-3D

@ End User License Agreement t

Once you have a topic open there are a number of options available to you that
make Help even more useful. Click the menu options to do such things as
annotate the file with your own notes or place a bookmark.

WINDOW HELP

Window help accesses the above help topics for you. U2 kbeolbar button
or the_#&_| button in dialog boxes to open the appropriate help file topic that is
relevant to what you are currently working on.

"WHAT'S THIS?"

“What's This?” is a Help option that lets you point to an item in a dialog box and
find a brief definition of the item. Click tr2l button on the right side of the

dialog title bar and the mouse cursor changes to allow you to then click on an item
in the dialog. A brief description of the item will be displayed. For toolbars you
may simply let your mouse hover over the button to display a description of the
button.

As you proceed through this tutorial, you may wish to review the help information
for any windows you have questions about.

14 Version 4.1




Tutorial — Getting Started

What’s Ahead

For thistutorial we will be designing this frame:

¥ Model View M=l E3

K] | _'lj‘

In part one of the tutorial we will create a 2-D frame comprised of two steel

columns supporting a wood truss. We’ll make use of both the spreadsheet and
graphic drawing capabilities of RISA-3D. In part two we’ll “extrude” this into a
3D model, add plates and solve the model. Part three will demonstrate seismic
analysis and design.

This tutorial is intended as a “real world” design example. This means we won't
just enter the data once, solve the model and miraculously have a completed
design. Just as in the real world, we’ll enter the data, solve the model, review
results, go back and make changes, etc. Any program can look good for a “one
time through, no mistakes” data entry procedurerdhktest is how easily can

you change your model!
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RISA-3D Tutorial, Part 1

So we have started RISA-3D and clicked the New File 2 button. We should
note here that your picture might not look exactly like the screen above due to the
fact that your computer could be set up differently. Your screen resolution and
font sizes can change the appearance of the menu and toolbars. Thisissimply
cosmetic and should not affect your ability to go through this tutorial.

New Models

Clicking the New File button or selecting New from the File menu produce the
same results, they present you with a clean slate with some initial options. A
blank drawing grid is placed in the workspace and you are given optionsin a
dialog box with the title Sarting a New M odel. You can choose to start drawing
your model, generate it automatically, or click Cancel and work on your own.
Notice that a box is checked that reads “Also open the Global Parameters
window.”. We will see what this means in just a minute.

Drawing Members

You should now see a dialog box with the tik Member Properties, which is
shown below.

ies
Secion et [SEC =]  MemberLabel Preiix Joint Label Prefic

(IEndReleass Codes - JEnd Risleass Codes
& Fully Fixed (No Releases)  Fully Fixed (No Relzases)
© Bending Maments Released (Torsion Fixed)  Bending Moments Released (Torsion Fixee)
© FullMament Release (ncluding Torsion) € Full Mament Release (neluding Torsion)
© Setindivicual Release Codes:  Setindividual Release Cades
= il I Wix Torsion) = el I e (Torsion)
Elyshear iy FyShesr My
ol i ik Feeheen e
~Oriantation Options Mermber Acivation
KNode | & Memberis Active
)  Memberis Active, but Excluded fiom Results
xAis Rotate .
-  ambar N0 Acive
~Rigid End Offsets
Jend [ m Ok | ] | Helg |

This panel is used to define the parameters for the members to be drawn such as
what section set to use, end releases and member end offsets.

The “Section Set” field is simply the label that refers to the cross-sectional
properties to be used for the members. We will define these properties in a
minute.

To the right of the Section Set there are some labeling options. As you work,
RISA-3D automatically labels your nodes, members and plates. Unless you
specify otherwise the members will be labeled M1, M2 etc. and the nodes will be
labeled N1, N2 etc. You can even change as you go so that say the nodes on level
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one of the structure have the labels N1, N2 etc. and those on level two might have
N100, N101 etc. Thiscan help later with understanding and sorting the results.

MEMBER RELEASES

Beneath the Section Set are the member’s end-releases. The end releases are used
to designate whether the forces and moments at the ends of the member are
considered fixed to or released from the member's points of attachment (the | and

J nodes). Each member has 6 force components at each end (these are: axial, y-y
& z-z shear, torque, y-y & z-z bending). Any or all of these force components can

be “released” from the member's point of attachment by setting the individual

release codes. If a force component is released, that force is not transferred either
way, either from the attachment point into the member or from the member to the
attachment point.

You may set the end condition either by choosing from the two standard choices
or by setting them yourself. These standard choices are included because 99% of
the release configurations you'll ever want to define will be one of these. For
example a truss member would not be able to transfer moment through its ends so
you might choose the bending moment release option for both the I-end and the J-
end.

MEMBER RELEASES VS. BOUNDARY CONDITIONS

A quick note on member releases and boundary conditions: You should use
member releases to model how members are attached to each other, for example
how beams are connected to columns or other beams. Use boundary conditions to
model how the structure is attached to its external points of support, for example
how the columns are attached to the foundation (pinned in this model). We’'ll be
discussing boundary conditions a little later.

MEMBER ORIENTATION

To discuss member orientations we need to understand the member's local axes.
Please review this diagram:

'_ Positive
x-axis
rotation
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As can be seen from the diagram, the local x-axis corresponds to the member
centerline. The positive direction isfrom the I-node towards the J-node. The
complicated part is defining the orientation for the local y and z axes. Of course,
we only have to define the direction for one of these two (y and z) axes. The third
axis direction is based on the directions of the first two.

If you do not explicitly define the orientation for a member, the default isfor the
member’'s local z-axisto liein the global X-Z plane, or as near as possible. If the
member is defined in the global Y direction, the member’'slocal y and z axes both
liein the globa X-Z plane, so the local z-axis is made parallel to the global Z-
axis.

Note that global axes are referred to with the capital X, Y and Z and that local
axes are referred to with the lower case letters x, y and z.

RISA-3D provides two ways to explicitly set the orientation of the y-axis. The
first is by defining a K-node for the member. If a K-node is defined, the three
nodes (1, J, K) entered for the member are used to define the plane of the
member's x and y axes. The z-axisis defined based on the right hand rule. See
the following diagram:

Plane of |,J,K7

K Node

(Norfal to the L.LK plane)

'_. Positive
x-axis

rotation

The second way to explicitly define the orientation is by rotating the member
about the local x-axis. Positive rotation is counter-clockwise about the x-axis,
with the x-axis pointing towards you.

The dialog hasfields for aK-node entry and an “x-Axis Rotate” entry. We can
use either or both of these to define the orientation of the members we will be
drawing.

We will discuss member offsets when we use them later in the tutorial.

INACTIVE MEMBERS

Above theOK button are the activation options for the members that will be
drawn. Active members are part of the model solution and results. The second
option will provide members that are part of the model solution but exclude the
member from the results in order to simplify output.
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Inactive members will not be included when the model is solved or plotted. This
is handy if you want to try aframe with and then without certain members,
without having to actually delete the member data.

Common Dialog Buttons

The buttons at the bottom right of the Set Member Properties dialog box are
standard buttons and will appear in most of the dialog boxes that you work with.
The OK button simply accepts and stores all of the changes that you have madein
the box and lets you proceed, in this case, drawing. The Cancel button will close
the box asif you have never opened it. Changes made will not be stored and,
again for this case, you will not be in drawing mode. The Help button and the
What's This? 21 button access the help options that we mentioned in the previous
section. Fed freeto try them both out at thistime. If you open the help file you
may close it by clicking the =l button in itstitle bar.

Column Members

Now that we've explained all that, let’s fill in this dialog and start drawing the
columns. We will assign them to the “SEC1” section set and we won't change the
member labeling.

We do, however, want our columns to be pinned at the top so we will have to
change the J End Release Code.

ies <
Secion et [SEC =]  MemberLabel Preiix Joint Label Prefic

~IEndRelease Codes———————————————————— JEnd Release Codes

& Fully Fixed (No Releases) € Fully Fixed {No Relzases)
© Bending Maments Released (Torsion Fixed) & Bending Moments Feleased (Tarsian Fivecl)
© FullMament Release (ncluding Torsion)  Full Mament Release (neluding Torsion)
© Setindivicual Release Codes:  Setindividual Release Cades
= il I Wix Torsion) = el I e (Torsion)
Elyshear iy FyShesr My
ol i ik Feeheen e
~Oriantation Options Mermber Acivation
KNode | & Memberis Active
)  Memberis Active, but Excluded fiom Results
xAis Rotate .
-  ambar N0 Acive
~Rigid End Offsets
Jend [ m Ok ] | Helg |

Global Parameters

Thiswindow is used to enter information that applies to the problem as awhole,
I.e. global information. It is opened automatically because of this checked box in
the Starting a New Modeldiaog that we saw earlier:

¥ Also open the Global Farameters window
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Notice that you hit the TAB key to move from field to field. The mouse may also
be used to go directly to afield. Just put the mouse pointer on the desired field
and click.

The next 3 boxes control steel code checking. Currently the Steel Code choices
are 9th edition ASD, 2nd Edition LRFD, the Canadian steel code, or “None”
for no steel design. We will use the ASD specification for the tutorial, which is
aready selected. The Allowable Stress Increase Factor defaults to 1.333,
reflecting the 1/3 increase allowed by the 9th edition ASD for transient loads
(wind, seismic, etc.). The checked box below indicates you want RISA-3D to Do
Redesignfor you as part of the steel design.

The Number of Sectiondfield is where we specify how many locations along
each member are to be used for the reporting of forces, stresses, and deflections.
We will have the calculations reported at 7 section locations.

The checkednclude Shear Defor mation box indicates shear deformation

considerations are to be included in the model solution. This will almost always

be checked (the default). For more information on this see the help file.
Thelnclude War ping field indicates whether you want RISA-3D to consider

torsional warping effects when calculating stiffness and stress values for wide

flange and channel shapes. For more information on this see the help file.

Moving down, theP-Delta Tolerance is used to set the convergence tolerance for

the P-Delta analysis. Leave this set to 0.5%.

TheVertical Axis option is used to indicate which of the three global axes (X, Y
or Z) is to be considered the vertical axis. For this model, leave this set to “Y”;

indicating the global Y-axis is the vertical axis.

Any notes that you would like to keep with the model may be typed iNdtes
area.
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The Global Parameter s dialog should now look like this:

(¥ Global Parameters [_ O] =]

Model Title [Tutarial Problem

Company[RISA Technologies
Designer [yOU
Job Mumber[11000

Steel Design Code: [aISC ASD 9th Edition | = Steel ASIF: [1.333

¥ Do Redesign (Shape Optimization)?

Number of Sections: [ =]

[¥ Include Shear Deformation? W Include Warping?

P-Defta Tolerance: [5 % (Convergence tolerance as a %)

vertical dois: C X Y C Z

Notes =
|
Save as Defaults Units: Close Help

Before we close this window we’ll look at the buttons at the bottom. On the left
is a button that you will see in a few different places, “Save as Defaults”. If we
were to click it now all of the changes we have made iGtiobal Parameters
window would become the defaults so that when we start a new model they are
already filled in.

Now click theUnits button.

You will see this dialog that allows you to change to and convert existing data to
different units:

Units Selection
- Length -~ Dimensio - Material gth -~ Weight Densi
I ] ]
| T, | cre— | |
- Forc o - Linear Forc: Mo -~ Surface P
S, o
N R = — @
-~ Translational Spring: -~ Rotational Spring =T
.Y
R e ) A N
- Deflectiol — j
| Ay
I |Canvert Exieting DaeE Earsn WUnite Changes?
™ Save these units settings as the default setiings? ™ Use CONSISTENT units (see Help to explain this option) ?
Slandard\mpana\l Standard Matric | 0k I Cancel | Help |

These may be changed at any time in the modeling process. You may click on
any of the dowr=l arrows to look at the options for parameters. Again the “Save
as Defaults” option at the bottom of the dialog may be used to make any changes
more permanent. You may also quickly apply two standard units settings by
selectingstandard Imperial or Sandard Metric options.

Drawing Grid

RISA-3D will open with a 30 x 30 grid spaced at one foot. This would work with
our model but lets change it just to show how it is done.
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RISA-3D employs a “point to point” drawing approach, i.e. when drawing a
member, you click on one discrete point as the start location, and then click on
another point as the end location. These “points” you click on can be either grid
points (whose locations will be defined on this dialog) or nodes that already exist.

The drawing grid may originate at any location and may be set in any of the three
global planes (XY, YZ, XZ). For our model we will leave the drawing grid in the
XY plane and it’s origin at the global axes origin. We will also leave the grid as a
grid of lines rather than the other option of points.

The dialog should now look like this:

Drawing Grid Star Looatiol Grid P
’7>< [o

] ¥[o ] Z[o \| lrrrxv Oz vz

-~ Girid Axis Inc

 Axis (F) ¥ Auds (FY)
3,4@375.3 10,654

Save and Recall Grid Settings.

(NusteaGnds | Betieve | _Save | Delete |

Show Grid As
& Lines

™ Save Current Settings as the Default?

ok | concel | Hel |

 Points

What we’ve done is define a drawing grid with an initial X-increment of 3 ft
followed by 4 equal increments of 3.75 ft each and a final increment of 3 ft. Note
the use of the “@” symbol to define a series of equal increments.

Our Y increments are 10 ft, 8.5 ft and 4 ft. Notice how RISA-3D allows you to
define your drawing grid to match your model, using series of equal and unequal
increments in both directions as needed. These increments are all offset from the
Grid Start Location which we let default to 0., 0, O.

Other things to notice here are that you may save this grid layout and any other
for later recall. You may also specify that the layout should be the default grid
layout each time the program starts up.

As a side note, if you have a few joints with odd locations such as 10.72, 9.635,
etc., it's sometimes better to define them in the spreadsheet by typing in the
coordinates directly rather than trying to define a drawing grid that includes them.

Ok, lets return to the model view and start drawing!
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Notice that your mouse cursor has change&?)and theDraw Members [Z]
button on thérawing Toolbar is “down”. We are ready to draw.

Start Drawing

Once drawing is activated RISA-3D displays the coordinate location of the mouse
in the lower right corner of the model (you'll see this when you start moving the
mouse). These coordinates are actually the coordinates of the graphic editing
point closest to the mouse (either a grid point or a joint location); you'll see them
change as you move the mouse around.

It's a bit cumbersome to dictate the drawing that will be performed next, so we
will provide sketches showing what is to be drawn, as well as dictating the
required operations in terms of grid coordinates, for instance we’ll say “move to
grid location such and such and click”. A “grid location” is any point where grid
lines are intersecting.

Watch the coordinates display at the bottom right to make sure you’re moving to
the right location. For your model to be the same as that in this tutorial it is
important to draw just as it is described in here so that member labels and
orientations will agree. Also, be sure to maillethe way to the specified grid

location! The coordinate display just shows the point you're closest to; you have
to make sure the mouse is directly on the grid location (the point where the grid
lines are crossing) before you click.

We will start by drawing a line from point A to point B as shown here:

Ad

You should now have a line drawn from that point to the mouse, this line follows
the mouse as you move it. Also a node has been created and labeled N1. If you
don’t see this, it means you weren’t very close to the lower left grid point when
you clicked.
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The line that follows the mouse should now be anchored to this new grid point,
node N2, and your screen should now ook like this (note the pin release at the top
of the column):

¥ RISA-3D - [C:\Risa\untitied.r3d]
File Edit Options Yiew Inser ldodiy Spreadshests Selve ~esuic Ullies Window Help

=l les|als (el aalal 65 5 & 2]

=] & Model view
% PlBIZ 2| £ >8] 5| ] 6] 3] 2] = [ -] <[] s o] 5 1o 3] R |
5 =l
’J Y
.
|
=
LA /Qy
EI 2
l
=
2
T
K1} | _'ILJI

Mo the drawing grid [ [ 0,185, 0 (FH

If your screen doesntlook like this, again it means you probably clicked when the
mouse wasn't directly on the correct grid point. (Sorry we’re being so picky
about this, but the sequence of the tutorial depends upon the model being drawn
correctly, so we want to make sure everything is in order).

Now is a good time to point out tlundo buttonil on theRI SA Toolbar, which
will undo any mistakes that you make. Click it as many times as necessary.

Let’s continue with our drawing. The next line we draw will be from Ato B as
shown in the next figure. Since the second column is not attached to the member
we have already drawn we need to “pick up” our pencil and move to the other
side of the drawing grid to resume drawing.
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We are till in drawing mode as indicated by the drawing &Sn Cursor.

A

We now have a column on the left from node N1 to node N2, and another on the
right from node N3 to N4.

This will pop the button back “up” and the cursor becomes the standard s row

It's a little difficult to see the members since the drawing grid is displayed with
lines as well, so let's do something about that. We'll tell RISA-3D to draw our
members using thicker, color-coded lines.

Joirts | Members | Flates | Loads | Deflection Diagrams | Mise |

W Show Jaints ~Shaw the Peactions (i salved):—
& Show Joint Labsls =% Birestn
 NoLabsls = i Diresion
I Birection
¥ Show Boundary Conelitions o
I Show Spring Stifnesses U
I Shaw "ALL" Conditions N
I” Show Rigid Diephragms = el the i pritides
Fietacaes Jo 7

ok | cancel || s | Help

We'll discuss the plot options in more detail later.

Beneath this the first indented option is “Color Basis” and “Section Set”is
aready selected. We have now told RISA-3D to color code the members by their
Section sets.
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Now the dialog box looks like this:

Set Options for Current View N
Joints | Members | Flates | Loads | Deflection Diagrams | Mise |
- Draw Members As. =WEmBEREEstES
¢ Bon't Draw the Mermbers) 0)jete el
M O oo None E
© Wirsframe & Color Codad  Rendered Rl A
Labeling: Color Basis: © Full Length
£ g £ oulie f=r
Mo Labeling » Section Set ¥ @ 34 Length
172 Length Chiptd e
W Pinned Ends Labeling: I Magniudes
# Rigid Ofisets Mo Labeling o] Plot Seale
©1End/ JEnd |
0 ¥
Naither

ok | cancel | amy | Hep |

The members should now be displayed in color. The legend is displayed in the
upper right hand corner of the model view to tell you what the colors mean. We
haven't used “SEC2” and “SEC3” yet but that is about to change.

Our columns are defined, now lets do the wood truss. Since these members are
going to be different we will use a different section set.

7 RISA-3D - [C:\Risa\untitled.r3d] (=]
File Ecit Options Yiew [nsen Modify Spreadsheets Solve Ceouic Utiiies Window Help

@l D@ 8@l ala|a] @A = m 2] e 3| #ulmo ]l EE|P

=]
L e P I ™ o I I ey e B ] P - Y e e N P S |

i@

Section Sets | &)
Section Set Member Label Prefix — [i Joint Label Prefc M SECT
e
m' JEndRelease Codes——————————————————————,
— e M- € Fully Fixed (Mo Peleases)
 Bending Mements Peleased (Tarsian Fixed) & Bending Mements Peleased (Tarsian Fixed)

€ Full Mament Release fincluding Torsian) € Full Mament Release fincluding Torsian)
 SetIndividusl Release Codes:  SetIndividusl Release Codes:

I il I i (e I il I i (e

I lyGhean iy Fistesr  Elidy

R stear Elie R stear Elie

ot | [ ) i
o

 Orientation Options -~ Member Agtivation
S —  Member s Atz

© Member is Active, but Excluded fram Results
x Auis Rotate 3

 Rigid End Offsets

JEnd I:l\n Ok I Cam:ell Help |

T N3

K1} | W

[Braw new members [ [ 0,22.5,0 (F)
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The dialog should look like this:

s
Section Set  [SEC2 =]  MemberLabel Preiix Joint Label Prefic

~IEndRelease Codes———————————————————— JEnd Release Codes

# Fully Fixed (No Releases)  Fuily Fixed (Mo Peleases)
 Bending Moments ed (Torsion Fixed)  Bending Moments Released (Torsion Fixed)
 Full Moment Release (Including Torsion)  Full Morment Release (Including Torsian)
 Setindividual Release Codes  SetIndividual Release Codes
I i I b i) I= Aol 1= A Ticreinh)
yctiear Iy Iy hear iy
Fzehean  IhiE =
— Orientation Options —Member Activation

KNode

[ 1
xpisFote [

& Member is Active
€ Member is Active, but Excluded from Results
€ Memberis NOT Active

~ Rigid End Offsets

Jend [ m ok Cancel | Hele |

This sketch shows what you'll draw next; lines from A to B, then B to C, then C
to D and lastly from D to A:

D, C

A new member should appear, and the mouse should still have a line connected to
it from the end point of the new member. This enables you to easily continue
drawing new members.

Notice that the truss chords are being drawn with a different color, which is due to
the different section set we are using.

The truss chord members are now defined. Next we’ll do the web members and
again we will use a different section set because the web members will have
different properties.
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To get back to the Set M ember Properties dialog box we can use a specially
tailored menu called the shortcut menu. This menu is accessed by clicking the
RIGHT mouse button anywhere in the window area and is window specific. This
means that RISA-3D presents you with amenu that is relevant to what you are
currently doing.

=l les|als (el aalal 65 5 & 2]

¥ Model View [_ O] =]

P2 | 27| €[ 2] | | 6| 26 2 o [ e [ B e o] oo 35 K |

o

s
[% Recall Last Dislog kD

Save or Recall Views..

Tz Graphic Editing Toolbar Cl-G
Toggle Drawing Grid

Draw Members

Draw Elates.

Create Loads

S LN N B

o Ic o
@
@
=3

nselect
ave or Recall Selection States

ocdify

om

p =

otate

e}

lot Options F2

oo CtrkZ b

=
IS

Q

one Yiew

o Copyto Cliphoard CHl-C
Print.
Help.. F1

K] | _'ILJI

[ [ [ 105,225, 0 (Fh

This menu brings relevant options right to where you are currently working.
Noticethat all of the options have to do with the model view that we are currently
working with. If we were working in a spreadsheet the choices would be relevant
to that spreadsheet.

Note that the first option is called Recall Last Dialog and note also that next to it
Is “Ctrl-D”. This just means that executing the key combination Ctrl-D is the
same as choosing that option. We will use Ctrl-D later.
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The dialog now looks like this:

Set Member Properties HE
SedfonSet [SEC: =] MemberlabelPrefix Joint Label Prafic
(|EndReleaseCodes [ JEndRelsassCodes |

£ Fully Fixed (No Releases) © Fully Fixed (No Releases)
# Bending Moments Released (Tarsion Fixed) & Bending Moments Released (orsion Fixed)
£ Full Moment Release (Incluing Torsion) © Full Marment Release (Including Torsion)
 SetIndividual Release Codes  Setindividual Release Codes!
I Ao I il (eraicn) I il 1= A (ficreinn)
Eyctear iy HyShear Hhdy
Ez&hear |l =2 Ehear |l

~Member Activation
& Member is Active
€ Member is Active, but Excluded from Results
€ Memberis NOT Active

~ Orientation Options
KNode

[ 1
xpisFote [

~ Rigid End Offsets

Jend [ m 0Ok Canesl Help

Now click OK

This sketch shows what will be drawn next; lines from A to B, then to C, etc.
ending at point F:
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This sketch shows what will be drawn next, linesfrom A to B, to C, etc. ending at
point E:

File Edit Options Yiew Inser ldodiy Spreadshests Selve ~esuic Ullies Window Help

=l les|als (el aalal 65 5 & 2]

[=1{| 5 Model view
O\ 5|2 72| 27| £ 56| 5| a6 36 2 += [ || o8] 35 g mon] 5 o 5 4 |
= Sedtion sets | &)
,d Y SECH
. i
EI e T ul wl (1S
il
7
Iil ™ T e T T T T4
e
i
JE1|
T <3
I« | _'ljl

[ [ [ 0,18.5,0 (F

So our geometry is almost complete. We only need to define the crossbeam at the
10ft level and we’ll be done.
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RISA-3D starts you off with three section sets. We will have to create afourth
one for the crossbeam. (Later you will learn how to specify the information
RISA-3D starts new files with using the Save as Defaults feature.)

Creating new sectionsis accomplished in the Sections spreadsheet. Whilewe are
there we will define the section properties for all the members that we have
defined thus far. We have not defined any material properties either, which will
be donein the M aterial spreadsheet. We could have defined all of this before we
started drawing but since we didn’t we’ll do it now.

it X
Al Label | Elksi] | Siksi] | Nu_ [ Therm .. [ Dens| Fylisi]
1 [FL | 29000 | 11154 | 3 | 6% 13 36

P

You should also notice that théindow Toolbar has changed. It now looks like

this:

il e N T = el
Remember that this toolbar is geared towards what you are currently doing.
These buttons will help edit the spreadsheet. Also, notice that the vertical

Selection Toolbar is gone because the active window is a spreadsheet, not a
model view.

In RISA-3D, material properties may be entered on two separate spreadsheets;
this spreadsheet and téod M aterials spreadsheet. Thdaterials

spreadsheet is for general material properties whilgVibmd M aterials

spreadsheet is specifically for wood properties. The reason for this is simple.
Unlike general material properties, wood material properties are closely tied to the
cross-sectional properties of the section that you are using.

You can see the default properties that come up oM terials spreadsheet are
for A36 steel, and that’s what we will use for our steel members, so nothing needs
to be changed.

Save as Defaults

A few quick notes about spreadsheets in general and then we will move on. You
may save any changes to this and certain other spreadsheets as the default values.
If, for instance, you always use 50ksi steel you can make this change and save it
by clicking the ! button on thawvindow Toolbar. New files will then start with

50ksi steel automatically.
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Adjusting Spreadsheets

You may notice that some of the column headings in the spreadsheet are truncated

with the “...” symbol because they are too long to display in the column width.
You may look to the status bar for a full explanation of the current entry. The
units will be displayed when appropriate. You can also adjust the column widths
to view the headings.

To increase or decrease the width of a column, drag the line to the right of the
column heading. To do this let your mouse hover over the line until the cursor
changes as shown below:

i General Material Properties
A Lahel E [Ksi] | &[Ksi Mu | Therm PDensl.. | Fyiksi |

1 |STL 29000 11154 3 65 A48 36 |

Once you get this double-arrow cursor you may click and drag the column width.

You should also note the two blue arrows in the upper left corner of the
spreadsheet. You may use these cursors to move the active cell to the left or right.
These are especially useful when you want to move to spreadsheet columns that
are not displayed in the window viewing area. To view rows that are not in the
viewing area use the scroll bars as mentioned previously.

Wood Properties

Your screen should now look like this:

§ RISA-3D - [C:\Risa\untitied.r3d] 51
File Ecit Options iew Insen Modify Spreadsheets Solve feouic  Uiies Window Help

D=l =] 8| =] ®li| =||m| = FimE @ ile] =] 5| @[EE 9] mn
o 1 e N e

sl e b =10 A R B ey P AP e A R A P (GIEEal
T - General Material Properties 8 [=] S Materials
UKL 5 NDS Based Wood Properties [- o1 VoM

_ Al Label DS Label | Fbiksi | Filksi] | FylKsil | Felksil | ElKsil | Cm [ cr [Em..| Mu [Th. [De.. [ Sections

1 [wn ASPENSEL_2+4 | 875 5 06 725 moo | O[O [ 1 | 3] 3 [035] Redesign

— Coordinates
Boundary Cands

Diaphragms

L Members
Design Parms

Flates
Basic Load Cases
Joint Loads
PointLoads
Dist. Patterns
Dist Loads
Surface Loads
htoving Loads
Dynamics
Respanse Spectra
Load Combinations

T N3

Press a key or clickthe mouse o begin data entry. [
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Wood gets it's own spreadsheet in RISA-3D. This is because the material
properties used for wood are based on the species, grade and size, unlike steel
which has the same properties no matter what the shape. The complete NDS
species database is built-in, so for any species and grade listed there, RISA-3D
will provide the design values automatically. You can also enter design values
directly.

For our model we will define two wood property sets, one for the truss chord
members and one for the truss web members.

Remember that the green cell is g#otive cell. Currently the active cell is the

Wood Label, which is “W1”. We are going to change the species from the Aspen
currently in theNDS L abel field to a 4x4 Douglas Fir Larch and use this for the
web members in the truss.

It should now look like this:

.#NDS Based Wood Properties
A Lahel MDE Lahel
1

| [ ASPENSEL_2¥| b

The active (green) cell should now be in i8S L abel field. Notice that there is
also an arrow in the cell that looks like t¥is

NDS Wood Database [2]x]

Selectan NDS Species
[aspen x| | aspEn
Selectan NDS Grade
[select Structural =l s
[~ Round Section?
Thick ! Diameter Wiiidth £

|2 vI X 4 - =
Thickness and Width are in Inches Thick

ok | e Help |

This dialog helps you enter NDS timber sections. The top edit field in the box
contains the species, which is now “Aspen”.

NDS Wood Database [2]x]
Select an ND'S Species
Aspen x| aspen
Aspen -
Balsam Fir
Beech-Birch-Hickory SEL
Coast Sitka Spruce

Cottonwood —
‘Douglas Fir-Larch ]
Douglas Fir-Larch (North) 1
Douglas Fir- South

Eastern Hemlock

Eastern Hemlock-Tamarack Thick.
Eastern Hemlock-Tamarack {N)
Eastern Softwoods J
Eastern Spruce -

“width
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NDS Wood Database [2] =]
Select an NDS Epecies
[pougias Fir-Larch =] pAar
Select an NDS Grade
|setect structural = s
I” Round Section?
Thick f Diameter Width £
B] - Xl vI =
Thi . Witth are in Inches Thick.
4
5 X Cancel Help |
[i]

Click OK.

You are taken back to tiMDS spreadsheet and the cell should now contain
“DFLARSEL_4X4". The properties will not be entered until we actually leave
this cell.

Now we will add a larger section for the chord members but this time we will type
it in directly. The syntax is fully documented in the help file so we won't explain

it here except to say that the first five letters are the species and the next three are
the grade. The size comes after the underscore.

Note that the properties in the first row have been updated with the allowable
stresses from the database. A new line is created and the active cell moves to
“ASPENSEL_2X4".

K] Lahel NDS Label | Fblksi] | Fiiksil | Fulksil | Felksil | Efisi
1

1 wi DFLARSEL_4xX4 | 1.45
2 W2 DFLARSEL 4X8 | 1.45 1 095 17 1800
3 [As ASPENSEL_2{4| 875 5 06 775 | 1100

095 1.7 1900

z
o w|w]B
&

[ ]
ojame

When you do this the value that you typed is processed and the remainder of the
properties are updated. Pressing ENTER has also created a new line, which we
do not need for our model. This will allow us to demonstrate how to delete a line.

Remember that the/indow Toolbar will change as you move from window to
window so that the buttons are relevant to what you are currently doing. It now

looks like this:
Blee| e Eue 8 = 2|

Now we have just the two wood materials and we can proceed. Again, you could

use theSave as Defaults button®] to make the changes the default values for
new files. Now we've defined our steel and material property sets, next we’ll use
them when we define the section sets.
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Sections Sets Spreadsheet

ols|a] | & | Ol zlwl| 8] FlE @ el =) 5 @EE & mw
o 510 N e

i Model View [Data Eniry )|
PEElZ 27|l 6] | ] 28] 8¢ [ 2] 0 ||| ZeliwRl 2] 2ot [ronl 2 [l 221 K
ol - General Material Properties =1
—_ 4 Label Material Shape AlnZ] | say | Az | v (ing] 122 [In4] J [Ind] TIC [
. [ 1 [SEC1 STL 1 12 12 1 1 1 I
2 SEC2 STL 1 12 1.2 1 1 1
3 SECE STL 1 12 12 1 1 1

T N3

1] |

[Enter a label far this sestion set [ [

Section Sets provide you with the ability to quickly make changes. Our truss has
only nine web members but what if we had three trusses and we had to change the
section, which we will in part two of thistutorial. Changing 27 member
properties could take some time if you had to do one at atime. The ability to
define section sets means you will only need to change one section on this
Spreadsheet to globally change the truss web members. Repetitive members are
inherent in structural design and this provides an easy way to handle them. This
will become even more apparent when we have RISA-3D pick new steel sizes.

You see the three section sets that we have already. They do not have any
properties yet but they will soon. Also thereisroom for plenty more and
remember we need another for the crossbeam. First lets change the current
section set |abels so that they are more meaningful.

The active cell should already be the cell that contains the text “SEC1” so lets
change the three Section Set Labels.

Type:

A new line is created and the active cell holds “S4”. RISA-3D will make labels
for you and you need only change them for your convenience. The spreadsheet
line number is 4 so the label created is “S4”. We could have changed the Wood
Labels (W1 & W2) if we wanted, and we still can. They would be automatically
updated throughout the model wherever we had used them.
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A Label Material Shape Afnz] | Sy [ GAz | wing] | =ing | JOng | TIC

1 coL STL 1 1.2 1.2 1 1 1

2 GHORD STL 1 12 [ 132 1 1 1
3 WEB STL 1 1212 1 1 1
4 [BERR STL 1 12 [ 13 1 1 1

Now we will bring in the section properties from the databases and then get back
to drawing the model.

A Lahel Material Shape Aln2] | SAy | SA2 | by [Ind] Iz [In4] JlInd] TIC
1 CoL STL CIE 1212 1 1 1
2 CHORD STL 1 12 [12 1 1 1
3 WEB STL 1 12 13 1 1 1
4 BEAM STL 1 1212 1 1 1

It becomes the active cell and that familiar arrow appears which will take us to the
Steel Shape Database.

Shape Selection HE
44%335 -
—ShapeType ———————
& W © Double Angle _ e |
 Tube © Single Angle ml
 Pipe  Solid Rectangle Edit |
 Channel £ Solid Round Bar
T i prhitrary =
Find |
 Tapered ¥F Sort |
 Shape Datal —_
* plEC
© Arbed
 Canadian =t
™ Use as default Database ?
Ok I Cancel | Help

Shape Database

The edit box at the top of the dialog contains a\ W44X 335 as the current shape.
We will use aW12X40 for the columns. We could click the down arrow and
choose the shape like we did for the wood species. However there are alot of
steel shapes and the W12’s are certainly not at the top.

36
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Shape Selection HE
w12 =l
WA2K336 -
W12K305 Add
W12K279
W12K252 Dolsts |
W12K230 :
W12K210 _ it |
W12K190
W12K170 N
124152 o _find_ |
WA2K136 Sort
W12xX120
W12K106
W12K96 - =
© Arbed
= Canadian =t
™ Use as default Database ?
Ok I Cancel | Help |

The edit box drops down just as if we had clicked or=lown arrow but we
are also taken to the W12 section of the database.

Now scroll down and click on the W12X40 to select it.

Of course we could have just finished typing the shape since we were already half
way there. But if you don’t know the database by heart you may not know what
shape you want until you get there.

The rest of this dialog box is pretty self-explanatory. The Shape Type is currently

a Wide Flange but can be any of the others listed such as a WT or channel section.
The Shape Database is currently the AISC database but you can also choose from
Trade ARBED and the Canadian shape database and even make it the default.

You will see the W12X40 is now in tt&hape column of the first row in the
spreadsheet. The rest of the properties will be updated as soon as you leave the
cell.

Now the second line in tHeection Sets spreadsheet is for the chord of the wood
truss. The material is currently “STL” which is the label for the A36 steel on the
Materials spreadsheet so we will need to change this.

Click that cell to make it the active cell and click Zlelown arrow.

% Member Section Sets
A Label Material Shape Afnz] | Sy [ GAz | wing] | =ing | JOng | TIC

1 coL STL W ZRAD 18 |12 [12 ] 441 310 95
2 CHORD |81l -] 11212 1 1 1
3 WEB STL 11212 1 1 1
1 BEAM w1 11212 1 1 1

The properties will be updated after we leave the cell. Remember that for wood,
material and section properties are closely tied in the NDS spreadsheet. All that is
needed is the wood material label and the rest of the properties are filled in from
the database, including the name of the shape.
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Now only the BEAM section remains. The material is “STL” which is correct so
we will just specify a shape. This time we’ll just type which is faster when you
know what you want.

The properties aren't filled in until you leave the field by pressing TAB.

§ RISA-3D - [C:\Risa\untitied.r3d] 51
File Ecit Options iew Insen Modify Spreadsheets Solve feouic  Uiies Window Help

D=l =] 8| =] @il =[|m| = FimE @ ile] =] 5| @[EE 9] mn
o 510 N e

7 Mads] View
T 21752l 5321 2 e e o] 2 et ol 5 ol 1 5 Gioosl
T - General Material Properties 8 [=] S Materials

‘Wood Matls

UKY 5 NDS Based Wood Properties

BN & Member Section Sets [ [=] 3

T Label Material Shape Aln2] | Say | 5az | Wwying) | Iz (ind] Jind) | 1o | | ___ Redesion |
1 CoL STL Wi12%40 18 [ 1.2 |12 ] 441 310 95 [l Coordinates

Sections

2 CHORD W2 DFLARGEL 44825375 | 12 | 1.2 | 25004 | 111148 | 72244 Boundary Cands

3 WEB W CFLARSEL d4%4| 1225 |12 |12 | 12506 | 12806 | 21134 Diaphragms

4 BEAM STL WIZX9  [BBR 12 |12 | 376 130 18 Members
Design Parms

Plates
Basic Load Cases
-Joint Loads

PointLoads
Dist. Patterns
Dist Loads
Surface Loads
htoving Loads
Dynamics
Respanse Spectra
Load Combinations

]

T N3

K1} | W

|Cross Gectional Area [ In*2 [

Note that our steel section sets are using a W12 shape. These are just initial
shapes that RISA-3D will optimize for us a little later.

We do not have to use the databases to enter properties. For simple shapes or
those not in the database we could have lefStiape field blank and simply
typed the values for the area and moment of inertias ourselves.

Another feature, called “On-line shapes”, allows you to type any basic shape,
such as a pipe, and the properties are calculated on the spot. We won'’t use this
here but we will mention it briefly because this is an important, timesaving,
feature.

On-line Shapes

For this model we’re using database shapes for the four section sets, but you do
have the option of entering in thape field an “on-line” shape definition.

RISA-3D has the ability to accept direct (on-line) definitions of solid rectangular
and circular shapes and also pipes.

The following are the on-line entries RISA-3D recognizes:
REdepthXwidth (rectangular; depth X width)
PidiaXthick (pipe; diameter X thickness)
BARdia (bar; diameter)
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So, as an example, if you were to enter “RE12x4” inStepe field, you would

be defining a 12" deep by 4" wide solid rectangular shape. RISA-3D
automatically calculates all necessary section properties for on-line shapes (A, |,
etc.) For more information on on-line shape definitions, see the help file.

As we mentioned before, when you want help with a spreadsheet cl2lthe

button on the Window toolbar. Just as with the help buttons in the dialog boxes
you will be taken to the appropriate topic in the help file. Go ahead and try it now
and you will open the Sections Spreadsheet topic in the help file. Look around all
you want. When you are finished, close the help file by clickingtihaitton in

the help window title bar.

Multiple Windows

Now is a good time to talk about all of the windows that we have open on the
screen. We have a model view and three spreadsheets. The “current window” is
the one with the colored title baviember Section Sets) and the other titlebars

are gray. The windows are laid one on top of the other in the order that we
worked with them. You can return to any of the windows by clicking anywhere

on them although you will want to be careful not to click on a button, or near a
grid point if you are in drawing mode. It is best to click on title bars and other
areas that don’'t have actions associated with them.

If you want to move a window to get a better view of it or move it out of the way,
click and hold the mouse button on it’s title bar while dragging the window to a
new position.

But what if you can’t see any part of the window that you want to work with so
that you can't click on it?

Click on theWindow menu.

CHrl-F2

Tile Yertical

Tile Horizontal

Special Tiling
Original Tiling
Single View
S22l
Bestere Tilihg

Close All

2 General Waterial Properties
3NDS Based Wood Properties
v 4Member Section Sets

The top of thaVindow menu presents some arrangement and tiling options that
we will get to later. The bottom four options are the open windows. Notice that
they are numbered in the order that we opened them starting withothe View

and ending with th& ember Section Setswe just finished. The current window

has a checkmark next to it. We can choose any of the open windows from this list
at any time. So if you hide a window or just want to see what is already open you
can always come here.
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The Model View comes to the front of the workspace and the spreadsheets are no
longer visible. They are still open however but are behind the larger model view
window.

You can aso recall open windows the same way that you originally opened them
whether it was with amenu or atoolbar button.

Thiswindow was already open so it was brought to where you can work withit.

You may close windows either by clicking the close xl button or by pressing the
ESC key.

We will leave the other spreadsheets open behind the model view.

So we are back at the model view and our cursor is still &Sn which indicates that
we are till in drawing mode. RISA-3D remembers what mode you are in for al
the open windows. We need to draw the crossbeam. We are still set up for
drawing web members however because that is what we were doing when we | eft
the model view.

We will use the Rigid End Offsets feature with the crossbeam so let’s cover that
next.

Member Offsets

Member offsets reflect the fact that the member ends may not be attached at the
centerline of the member being attached to. For example, a beam connected to

the flange of a column is offset from the centerline of the column by a distance of
half the column depth.

Instead of entering explicit offset distances, RISA-3D gives you the option of
tying the offset distance to a particular member and calculating it for you. Say
your member is framing into the flange of a 12" deep column. The offset distance
would be 6", so you could enter 6" for the offset. Now, if that column gets
changed to a W14 shape, you would have to go back and change the offset
distance to 7" (or, more likely, something like 6.79" or 7.21"). If you have several
members with offsets, it would be very time consuming to keep updating the
offsets every time you change the column sizes.

To link the offset distance to the depth of some other member, enter the member
label as the offset entry. For example, if the column your beam attaches to is
member M10, you would enter for the offset “M10”. Then half the depth of
member M10 will be used for the offset distance. Of course, you can always
directly enter a numeric offset distance.

We want to offset the beam end from the centerlines of the column members so
we need to know the labels of the column members. The model view currently
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shows the node |abels and we could plot the member labels aswell. Instead we
will visit the member spreadsheet.

Members Spreadsheet

4 Label INode | JNode | KNode |wfd. | Section | IRelea |JRele | IOffset |.JOffse

b
.2

M1 N1 N2 coL BenPIN 188
2 N3 N4 CoL BenPIN 18.5

1

2

3 M3 N2 N4 CHORD 21
a M4 N4 N5 GHORD 5
5 M5 N§ NE CHORD 15
6

7

£l

[ HE H GHORD 5
M7 NG N7 WEB BenPIN | BenPIM 4
u8 N7 N8 WEB | BenPIN_ | BenPIN 5.483

9 [E] N8 RE] WEB | BenPIN_| BenPIN ]
10 W10 NG N10 WEB | BenPIN_| BenPIN 5.483
1 M1t N10 N1t WEB | BenPIN_| BenPIN ]
12 W13 N5 N13 WEB | BenPIN | BenPIN 1
13 M3 N12 N13 WEB | BenPIN_| BenPIN 5.483
14 W14 N13 N14 WEB | BenPIN | BenPIN 1
15 W15 N14 N10 WEB | BenPIN | BenPIN 5.483

This demonstrates the close integration between the spreadsheet and the graphics.
Every member that we have drawn thus far has been recorded here. Alternatively,
we could have defined our members here instead of drawing them and they would
be plotted in the model view just as they are now.

The M ember s spreadsheet contains all the information that we have specified

with the Set Member Propertiesdialog. Thelabelswe areinterested in arein

the first column. They are “M1” and “M2”. The other information here includes
the 1 and J node for each member. Khiode and thex Axis information is for
member orientation which we will cover soon. The section indicates which
member has what properties. The end release information is given and the offsets
follow which are blank right now but won'’t be for long. The second column from
the right handles inactive members, which will be covered later. The member
length column on the far right is for information only and is the only field that can
not be edited.

We now know the member labels for our columns and can use them when we
draw the crossbeam. (Later we will see how to plot the labels in the model view.)

We are back at the model view. Remember the oftemall L ast Dialog on the
shortcut menu? Remember the “Ctrl-D” key combination that is associated with
it? Let's use that now.

These entries mean use 1/2 the depth of member M1 for the I-end offset, and use
1/2 the depth of member M2 for the J-end offset.
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The dialog now looks like this:

Set Member Properties HE
Secion et [BEAM =]  MemberLabel Preiix Joint Label Prefic
~IEndRelease Codes——— ~JEnd Release Codes

@ Fully Fixed (No Releases) & Fully Fixed (No Releases)
 Bending Moments Released (Torsion Fixed) © Bending Moments Released (Torsion Fixed)
 Full Moment Release (Including Torsion) © Full Mament Release (ncluding Torsion)
 SetIndividual Release Codes:  Setindividual Release Cades
=i = ereisn) I=|ocie I kAicreicn)
Elyshear Elstear  Eiy
EzEhear =z ElzEhesr = iz

- Orientation Options - MemberActivaion
KNode |  Member is Active
p © Memberis Active, but Excluded fram Results
xAis Piotate -
(— Manber oNOT Acive

~ Rigid End Offsets

JEnd In Ok Cancel Help

Here is what you'll be drawing; a line from A to B:

¥ RISA-3D - [C:\Risa\untitied.r3d]
File Edit Options Yiew Inser ldodiy Spreadshests Selve ~esuic Ullies Window Help

Dl=le| &) 8| - ol Z|w{e| m| @lE @ s =| 2] WEE(&] |
=] Bl@®]@B]@|wlx]aln] A&|al @ 2 G & 2] 2ec =2 £]

i Model View

"R

Lr4 T T TITT T T T4

S LN N B

T 16

T TE

Glabal
Waterials
‘Wood Matls
Geutions
Redesign

Coordinates

Boundary Gani

Diaphragms

Mermbers
Design Parm:
Plates

Basic Load Cases

Jaint Loads
Point Loads

Dist Patterns

Dist. Loads
Guitace Load.
Whaving Loat

Dynamics
Response Spe
Load Cornbinat

(|| 4
Data Entry

s

B

B
5

otra
ons

Drraw new members [

21,10,0(FY
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Boundary Conditions

We will now add boundary conditions at the base of the columns and then learn a
little more about the model view and how to contral it.

You will be presented with the following dial og:

Modify Boundary Conditions for the Selected Joints

X Translation | N R )
¥ Translation | N R )
2 Translation | N R )
X Fratation [ Jetad ruser
+ Fotation [ Jetad ruser
Z Fintation [ Jetad ruser

I Keep this dislog open

\What happens when Apply is pressed?
’7 & Apply Entries ta All Selected ftems

1 Apply Entries by Clicking tems Individually

[ Apply I Clase | Help |

Boundary conditions define how the model is externally constrained. All models
must be attached to some external point or points of support. RISA-3D allows
you to define these points of support as completely restrained or partially
restrained by a spring.

Boundary conditions are applied to particular nodes. There are six degrees of
freedom for each node (X, Y and Z trandlation and also rotation about the X, Y
and Z axes), so there are six parameters provided, one for each direction.

Compression Spring
Tension Spring

Reaction - The “Reaction” code specifies full restraint for the indicated direction.
No movement will be allowed in the indicated direction for this node.
Furthermore RISA-3D will calculate a “reaction” at this node, for this direction.

Fixed - The “Fixed” code specifies full restraint for the node in the indicated
direction. The difference between “Fixed” and “Reaction” is that for the “Fixed”
code, no reaction is calculated. The “Fixed” condition actually removes the
degree of freedom from the solution. If you aren't interested in reactions using the
“Fixed” code will result in a slightly smaller model.

Spring - This models a spring attached to the node in the indicated direction and
must be accompanied by a spring stiffness. The units for the spring stiffness
depend upon whether the spring is translational or rotational and are displayed
next to the edit box.
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For example, if aspring of stiffness 100 Kips per Inch is desired, you would
choose Spring from the drop down list and enter “100” in the adjacent box.

Compression Spring - This models &£ompression-Only spring and must be
accompanied by a spring stiffness. This type of spring will only resist
compression (negative displacement); if a tension force (positive displacement) is
applied to it, it will release and provide no resistance.

Tension Spring - This models &ension Only spring and must be accompanied

by a spring stiffness. This type of spring will only resist tension (positive
displacements); if a compression force (negative displacement) is applied to it, it
will release and provide no resistance.

Now, we want to specify pin supports at the base of our columns, so we want X, Y
and Z translations restrained, but we want the three rotations unrestrained. This is
a standard boundary condition that RISA-3D has built in.

The boxes to the right labeled$e?” must be checked for a modification to be
applied. This way if you later decide to change a condition for just one of the
parameters, you do not have to set all six to match the desired condition.

The section at the bottom of the box a8k&hat happens when apply is
pressed?” We have not covered the RISA-3D selection tools yet so just be
aware that thisis an important feature that we will come back to.

The dialog now looks like this:

Modify Boundary Conditions for the Selected Joints [2]x]
» Translation |Raac:liun j| I |K1‘in ¥ Use?
¥ Translation |Reav:tinn j| I |Kfin W Use?
Z Translation |Reacliun j| I | Kfin ¥ Use?

* Rotation |Free j| I |K—ftfrad W Use?
v Rotation |Free j| I |Kfﬂfrad ¥ Use?
Z Rotation |Free j| I |K—ftfrad W Use?
ol - »
Free Fixed Pinned Roll
‘What happens when Apply iz pressed?
[ Keepthis dialog open
£~ Apply Entries to All Selected ltems
@ Apply Entries by Clicking tems Indivicually
Apply | Close Help

The mouse cursor now looks like this % , Which indicates that you are ready to
apply the boundary condition to any node that you click on. We want to apply the
boundary condition to the base of both columns at nodes N1 and N3.
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Click on node N1 and then on node N3.

We are finished with the boundary conditions and your screen should look like
this:

¥ RISA-3D - [C:\Risa\untitied.r3d]

File Edit Options Yiew Inser ldodiy Spreadshests Selve ~esuic Ullies Window Help

=l les|als (el aalal 65 5 & 2]

i Model View

P2 | 27| €[ 2] | | 6| 26 2 o [ e [ B e o] oo 35 K |

o

(|| 4
Glabal
Waterials
‘Wood Matls
Geutions
Redesign
Goordinates
Boundary Gands
Diaphragms
Mermbers
Design Parms
Plates

T T T T (S

Basic Load Cases
Jdnint Loads
Pairt Loads

Dist. Pattemns
Dist. Loads
Sutace Loads
Maving Loads
Dynamics

S LN N B

Response Spectra
Load Cormbinations

]

K] |

[Glick individual joints to apply boundary conditions [ [

0,10,0 (Fy

(% Node Boundary Conditions [_[O[x]

A ¥ wmodelapel | W] | vpin] | Z[Kin] | XRot[Kf.. | ¥Rtk | ZRotKf.. |
1 [N | Reacion | Reaclion | Reaction | | | |
2 N3 | Reaction | Reaction | Reaction | | | |

We could always edit the boundary conditions here, or add new ones. If we were
to click on a cell we seethat familiar arrow:

¥ Node Boundary Conditions =] E3

4| M| _ Modelabel | Xinl | ‘YKin | Z[Kin] | XRobkt. | Y Rotlk.. | ZRotki.. |
1 1 Reaction [¥| Reaction | Reaction | [ [ |
2 TE | Reaction | Reaction | Reaction | | | |

We could type in a boundary condition directly, usually by just typing the first
letter such as “R” for reaction. We can also click on the arrow to get a helpful
dialog much like the one that we just used.

Double-click for Information

RISA-3D provides a quick and easy way to get all of the information for any item
in the model. Simply double-click on any joint, member or plate and you will be
presented with a dialog that presents all of the information for that item.
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Information for Member M1

Gensral | End Relsases | Propetties | Desian |

~Joint Lakels
Label w16
- 1Joint[M15
Length 21 Ft
Jdoint
“=C== Shape W1Zx13 N1e

- OQrientation——————————————————————  ~Rigid End Offsets
K.Jnintl | Offset w1
K AHIS Rmatelu deg J Offzet w2

[~ Activation

& Wember is Active
" Wemker ig Active, but Excluded from Results
€ Wember is NOT Active

0K I Cancel

| Apply | Help |

Not only are you presented with all of the information for the member, you can
edit it aswell.

You can make modifications to any joint, member or plate ssmply by double-
clicking on it and making the adjustments. How much easier could it be? Well, if
you had to change alot of membersthereisan easier way. Thisiswhere the
graphical toolsin RISA-3D become very useful. Let's learn more about the
model view and how we can best put it to use.

Model View

Now lets learn about some of the graphics features. Since we are currently
working in a model view theVindow toolbar will ook like this:

] B|e5|Fs|2]w]o]wv] oo G| m| 2] et B A R R A P =]

The first button is th&et Plot Options button. You have already used this to
color the members. We will save this button for last, as it is an important one and
will get a lot of attention.

ROTATING

These button< 2| Z[|&|9]Z] | are used to rotate the model plot counter-
clockwise or clockwise about the global axes.

These buttondﬂlﬂlm , are used to “snap” the view to the particular plane
(XY ,YZ ,XZ). The button labeletso snaps to the default isometric view.
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Asyou click on these buttons, look at how the plot is rotating. Also look at the
axes orientation shown in the top left hand corner of the model view window.

That'’s this box:
o

Fi X

ZOOMING

These buttons: SIRU&] | are used to zoom the model view in and out. This

button; &l , iIsused to zoom in on part of the model. To use this option, first click
on this button, then move the mouse over to the model plot. You will then draw a
window around the part of the model you wish to zoom by holding down the | eft
mouse button while dragging the mouse. Press and hold down the left mouse
button and then start moving the mouse. You will see abox drawn from the
anchor point to the mouse. Move the mouse such that the part of the model you
wish to zoom in on is enclosed in the box, then let the mouse button go.

You can cancel the box zoom by dragging the mouse off of the model view
window area.

The other two buttons, & ang & , zoom in or out on the model as awhole. The
actual zooming is towards the center of the model view. You would typically use
the box zoom to get to an area of interest and then use these buttons to adjust the
magnification.

Model View button.

Try these buttons and see what they do. After you are finished click the Full

GRAPHIC EDITING

This button, , is used to toggle the Drawing Toolbar on and off in the current
model view. Remember you can have more than one view of the model open at
one time and clicking this button will only affect the current view.
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SAVING VIEWS

You may use Bl to save aview or recall asaved view. If you have aview that
you like to work with alot or have created a view that took some time, saveit.
Simply click this button and give the view aname. All of the plot options are
saved with the model for later recall.

CLONING VIEWS

You can clone aview by clicking | cioni ng aview creates anew model view
that isidentical to thefirst. Thisalowsyou to preserve aview that you want to
keep and make adjustments in the new view. We will clone our current view and
then use the new view to explore the rest of the toolbar.

HELP

We mentioned the help butt 2] when we were working with the spreadsheets.
Remember, this help button will open the help file to the topic that you are
currently working in. If you were to click this button while in a model view the
help file would open in the “Navigating Graphics” topic.

LOADS

The next three item:i"E'L“ - ﬁl are provided to help you view the
loads. We will come back to this once we have defined our loads.

TOGGLES

The remaining buttons are toggles and will control information in the new view.

If we had plates in our modll would show the labels and if we had diaphragms
defined 2l would display them.
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Plot Options

Now click the first button on the Window Toolbar; @l .

This dialog contains the various options you have for controlling what is

displayed on the plot. Related options are grouped together on a page marked by
the tabs across the top. Remember that we used this dialog to color the members
by their section sets. It opened back to tMexhbers’ page, which is where we
left it.

Round radio buttons and drop down lists control most of the options. Radio
buttons are for controlling mutually exclusive options such that clicking one

button will clear another. For instance when we turned on the color-coded plot we
also turned off théWireframe” plotting that we started with. Listsare similar in

that only one option may be chosen at one time.

Check boxes, on the other hand, are independent of each other so that multiple
boxes may be checked at the same time. This brings us to another point about the
hierarchy of the optionsin this dialog.

Some display options depend on other options, and that is reflected in how the

various buttons are listed here. For example there are three ways to display the
members, which are the main options across the top. They are: “Wireframe” ,

“Color Coded” and “Rendered”.

Each of these member options has a subgroup of buttons indented benezth it.
None of the options in the subgroups will be shown unless the main option
controlling that sub-group ison. For example, the “Rigid Offsets” option
indicates whether you want each member’s offset displayed. If you click this
button on, the offsets won't be shown unless the “Wireframe” option isalso
chosen.

Some options are drawn in gray and can’t be selected. Here, for example, the
results review keys are all shown as inactive (gray) because the model has not
been solved.

The buttons at the bottom may be clicked at any time and will accept or cancel all
of the choices you have made on all of the pages. The difference betw&dh the
and theApply buttons is that clicking\pply will leave the dialog open after

applying the choices you have made.

Model Rendering

A powerful graphics option offered by RISA-3D is the ability to display a
rendered image of the model. A rendered image shows each member plotted
using a true scale representation of the shape assigned to the member.

The subgroup beneath this button indicates how much of the member length is to
be rendered. Can you tell which members are steel and which are wood? A
rendered view offers some big benefits; besides producing a very nice image, we
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can also very easily review member orientations and, with this 3/4 length render,
member connectivity.

For example, ook at the columns. You can see instantly that the column
orientations are such that they are not bending about their weak axis in the plane
of the model, as they should be. We'll fix this soon.

What about member connectivity? This view allows us to also see how the
members are connected to each other. In the non-rendered (colored line) view, the
model looked fine, but closer inspection of the rendered plot reveals some
problems caused by the way we drew the model.

For example, we drew each column from the bottom up to the top as a single
member; we didn’t stop to include the joint near the middle of each column (the
joints the crossbeam is connected to). This means the crossbeam is essentially
“floating in space”, not attached to any other members. The same situation exists
for the truss top and bottom chords; most of the joints that define the web
members are not incorporated into the chord members, which are drawn straight
through these joints. The model as currently defined can not be solved.

So now you're thinking “Sure, skipping all those joints made drawing the model a
lot easier, but NOW what do | do?”. There is a solution! Model Merge!

Model Merge

First let’s get to the model merge dialog, then we’ll explain what it is.

Model Merge [2]=]
Merge Options
Merge Talerance [0.01 Ft
Merge Crossing Members 7 [
Merge Selected Members ? [

Merge Inactive Members ? [

¥ Keep this dislog open?

Apply | [CTos= | Laetl |

What happens when RISA-3D does a model merge is that the program first
examines the model looking for duplicate nodes (nodes with the same
coordinates). The tolerance specified in the panel determines how close two
nodes need to be to be considered duplicates. Any that are found are merged into
a single node.

Next, the members are all checked to see if there are nodes defined along the span
of the member. The tolerance value is used for this as well. If so, the member is
split into pieces that are connected to these nodes along the span.

Next, if the “Merge crossing members?” option is checked in the model merge
panel, RISA-3D will look for members crossing each other, and if any are found,
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anode s created at the crossing point and the members are split to incorporate
this new node. A typical case might be X-bracing.

Finally, the model is checked for duplicate members. Any duplicates found are
merged into a single member.

You have the option of having RISA-3D only look at part of the model for the

merge, this is related to the “select and unselect” features still to be discussed. If
the “Merge Selected Items Only” option is NOT checked, the merge will be
applied to the entire model.

Model Merge Results | ]
Duplicate Nodes Found and Merged 0

Member Intermediate Nodes Found and Merged 10
Duplicate Members Found and Merged 0

Duplicate Plates Found and Merged 0

up.

D=2 =] 8| -] el z|+E %] B|=| @& &w| =] B| & BB @]  miw
ml| B e wue]n] alalal B A 5] & 2] e EE AR (=4

[=] ] ¥ Model View =] E3
=0 e 4 S e o P G A P L A B RS |
F R |
D Z X
]
/1
2
e
=
2]
L | ol

Ferform a model merge on all or part ofthe model 0,22.5,0 (F)

POWERFUL FEATURE

It's important to realize how this merge feature can make drawing models so
much easier; you don’t need to worry about intermediate nodes along member
spans or even about members that cross each other, just draw the members from
start to end and use the merge to split them up.
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Selection Tools

Before we proceed any further, a very important concept needs to be explained.

This is the concept of items being graphically “selected” or “unselected”.
Selections are important when we start changing our model because we need to
specify where the change is to take place.

Stated simply, an item is “selected” if it is fully displayed graphically. An item is
“unselected” if, instead of a display of the item, only a gray line shadow of the
item is displayed. An “item” could be a joint, member or plate.

In the model that we are working on, all of the nodes and members are currently
selected. They are fully drawn, which means they are selected. This is the default
state when you define a new item.

o|s|a] | & | @l z|wlr| 8] AlE @ el =) 5@ 06| & mw

[ml] w]@w| @9z aln] aalal @2 & @ 2] 2ec EE AR P ul=i
¥ Model View =] E3
P 7| 2| T[] ] | € 56 2 o[ | i [ B o o] B o] 35 K |

..

=

X

S = N B

o | o

[Toagle the drawing grid on or off 0,18.5,0 (Fy

The crossbeam is now “unselected”.

Currently your mouse cursor is the standard a ks when in the model view.

(The cursor changes when it is over a button or menu item.) This indicates that
you are in the default selection mode, which simply means that you can select or
unselect one item at a time by clicking on it.

Try this now, click on a few of the lines to see how the members can be
unselected, and then again selected. (Remember, if you double-click you will
open thd nformation dialog! If you do this by accident clickancel.)
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Rather than clicking one item at atime you may use RISA-3D’s powerful tools to
help you quickly achieve the selection that you want. They are located on the
vertical Selection toolbar on the left side of the screen.

Note that this toolbar will not be displayed when a spreadsheet is active. Let’s try
the selection tools. Feel free to try all of them as you can not change the model
solely by selecting items.

Click on this buttor._ .

TheBox Select Bl andBox Unselect =l tools work as you might expect; you
use them to draw a box around the part of the model you wish to select or
unselect. Only items that agatirely in the box will be affected.

To use these, first click the button then move the mouse to the model view. The
button stays down and the cursor changes to indicate that you are in the box
mode.

Click and hold the mouse button to establish an anchor point for the box; then
move the mouse such that the box encloses that part of the model to be selected or
unselected. Then release the mouse to perform the select or unselect operation.

The box cursor remains and you may draw as many boxes as you need until you
are finished.

You can end the operation by re-clicking the box button to turn the option off.
You can cancel a box that is underway by dragging the mouse off the model view
while still holding the mouse button down.

ThePolygon Select ]| andPolygon Unselect Al tools work in a similar fashion.
You use them to draw a polygon around the part of the model you wish to select
or unselect. The polygon may have many sides, so to indicate that you are
finished drawing click the mouse twice at the last location.

With theL ine Select ¥ andLine Unselect /I tools you simply draw a line

through all of the items that you want to select or unselect. Just click and hold the
mouse at the start of the line and then draw the line until you release the mouse
button. This is a great tool for selecting the columns or the web members in the
truss.

Thelnvert Selected ] option is used to invert, or reverse, the selected state of
the model. All selected items are made unselected, and all unselected items are
made selected. This can\eey useful when just a few items are to be selected in
a large model; just click on the desired items to unselect them, thenlchak t*
Selected”to “flip” the selection.

TheCriteria Selection /Al button allows you to select items in ways other than
choosing them on the screen. You can select items between certain coordinates.
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You can aso select items by their labels such as all joints from N7 to N15. For
members, you can select by many criteria such as orientation, section set,
database shape and material. Plates can be selected by material, thickness and
orientation.

The Save/Recall 3 button is used to save and recall selection states for the
model. Thisisvery helpful for large models that require more than just afew
clicks to obtain a particular selection state.

The L ock Unselected =] button, when pressed, causes all currently unselected
items to stay unselected, no matter what other selection buttons are pressed, until
this button is pressed again. Thisis useful when you are working on just part of a
model, say one particular floor in a multistory building, and you need to select

and unselect different parts of that floor and you want the rest of the model to

“stay out of the way”. Just unselect the entire model, theBos&elect to
select the floor, then preskdck Unselected” (the button changes [a] ) and the
rest of the model will stay unselected until you préssck Unselected” again to
turn it off.

Multiple Views

We demonstrated that you can have more than one view when we used the clone
feature. Each view is independent and can be rotated, rendered, selected, etc.
without affecting other views.

¥ RISA-3D - [C:\Risa\untitied.r3d]

File Edit Options iew lnser Modiy Spreadshests Solve

Dl2(B] 2| & -| @l x|wlc] | BlS| @ sl =| 2/ & 05| 2] e
ml| Bam el ewxlele] alalsl @ Al Sl @l 2] ke =13| #luln sl lEE|rm

Fezule Utliies Window Help

[=]|] . Model view (O] %]
| 2] || 5 3 e ] ] o 5 %
= g -
ﬁ 8,
]
ya
Bl
il
]
=
K] | _'DI

[ [ [ 3,225,0(F
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The importance of multiple views can not be stressed enough. If you don’'t want
to change your existing view but need to view the other side of the model, simply
open a new window to view the other side. You can have a different drawing grid
open in each view. For example you can draw beams on one grid in one view and
columns in another. As you move between each view RISA-3D will even keep
track of what you are doing in the view. For instance you might be drawing new
beam members in one view, new columns in another and plates in a third.

Multiple views are also useful when looking at the results because you can plot
different information in each view. The options are endless so make sure that you
put this feature to work for you. There are plenty more features to showcase so
we will do just that.

Modify Options
TheDrawing toolbar has different options, some of the options create new data

such as new beams or distributed loads. Other options make changes to already
existing data such as “Modify Boundary Conditions”.

For these “modify” options aJse?” checkbox is available for each parameter
that may be modified.

[ Use?

This little box is used to indicate whether the particular parameter is to be applied.
We saw this when we defined the boundary conditions. If the little box is
checked, the parametetll be used, if the little box is not checked, the parameter
won't be used. The usefulness of this feature will become obviousin this next

section.

Modify Members

Now that we know how to select parts of the model we will use this and rotate the
columns 90 degrees so that they bend about the weak axis.

First click Unselect All _| to unsdl ect the entire model.

Theline select is useful for columns because we can draw lines through the
columns without selecting other members.
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¥ RISA-3D - [C:\Risa\untitied.r3d]
File Edit Options Yiew Inser ldodiy Spreadshests Selve ~esuic Ullies Window Help

=l les|als (el aalal 65 5 & 2]

i Model View

P2 | 27| €[ 2] | | 6| 26 2 o [ e [ B e o] oo 35 K |

6.

z X

S N S B

]

[Draw a line through the beams and plates to be selected [

The two lower columns are now sdlected as shown bel ow.

i RISA-3D - [C:\Risa\untitied.r3d]
File Edit Opfions Miew Inset Mocify Spreadshests Solve fecui  Utiies Window Help

[_[=]x]

Tiling )

ml| B e wue]n] alalal B A 5] & 2] e

] AR R PPl [=)

o = N B

i Model View Lol
22| 2| 27| 278 | ] 5 X6 2] [ || o] 2 ek oom] o] 26 4 |
¥ |
8.
0| | D ;
[Braw a line through the heams and plates to he selected [ [ 0,0,0 (Fy
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The end result should be that the four column members are selected and the
crossbeam and the entire truss are unsel ected as shown below.

§ RISA-3D - [C:\Risa\untitied.r3d] 51
File Ecit Options iew Insen Modify Spreadsheets Solve feouic  Uiies Window Help

DR B 8| - ®Lm =@ mE @ [lE @ sl = 2] 2 B8] 2 Tiing b
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¥ Model View =] E3
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[Braw a line through the heams and plates to he selected [ [ 0,0,0 (Fy

Thisdialog looks alot like the Set M ember Propertiesdialog that we used to
draw the members. Thisis because it allows you to change any of those
parameters after drawing the members.

Halfway down on the left is a field that is labeledAXis Rotate’.

The dialog is now set and should look like this:

Modify Properiies for the Selected Members HE
Section St [COL || ruser
|End Pelease Codes - Use? JEnd Peleass Codes [~ Use?
& Fully Fixed (No Releases)  Fully Fixed (Mo Releases)
¢ Bending Moments Released (Torsion Fixed)  Bending Moments Released (Torsion Fixed)
£ Full Moment Release (incluing Torsion) € Full Moment Release (Including Tarsion)
¢ Setindividual Release Codes ¢ Setindividual Release Cades
= il = (iereicr) 1= el 1= i (ereion)
Eiehearn Eistear Ehty
FRstear Ebie FRshesr Hiie
~ Orientation Options——————————————————— ~Member Acivation [ Uge? ———
K Node [ Fuser & Member s Active
]  Member is Active, but Excluded fram Resulis
xAxis Fiotate W Use? b
Manber oNOT Acive
- RigidEnd Offsets
= R L ~What happens when Apply is pressed?
¥ Keep this dialag open
& Apply Entries to All Selected liems
s
) gose | e | Apply Entries by Clicking ftems Individually

What we have done here is specify that we want to rotate the members 90 degrees
about their local x-axis. The rest of the settings will not be used becaussethe
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boxes are not checked. For example, the release codes specify fully fixed, but the
column end conditions will not be modified due to the unchecked Use? box. If
the Use? box was not afeature in RISA-3D then we would have to reset these
releases even though the column ends don’t need to be modified.

Another important thing to note is that we are using the option that ségipb/*
Entriesto All Selected I1tems’. We made our selection prior to opening this
dialog but we could have waited unit now to select the members. Regardless,
clicking Apply will rotate the selected members 90 degrees.

o|s|a] | & | @l z|wlr| 8] AlE @ el =) 5@ 06| & mw

[ml] w]@w| @9z aln] aalal @2 & @ 2] 2ec EE AR P ul=i

[=] ] ¥ Model View =] E3
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]
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[ I]
L | ol

[Modity members [ 0,0,0 (Fy

Click Select All E| to select the entire model.

Sorting

Let’s look at theJoint Coor dinates spreadsheet for the first time and let's use a
special window arrangement to do this.
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Window Tiling Layouts | 2] x|

Select a Tiling Layout

Three Input Views

Jaints Input

Members Input

Plates Input

YWood Sections Input

Steel Sections Input

Joint Loads Input

Member Loads Input

Plate Loads Input

Three Results Views Ll

Nienlared Modal \iews

Eere EUrTE Rt |

ok | Help |

Your screen should look like this:

i RISA-3D - [C:\Risa\untitled.r3d] 51
File Ecit Options iew Insen Modify Spreadsheets Solve feouic  Uiies Window Help

Dle|R| =) 8| o @l =@ @ BlmE @ el =] 2] @ B8] £ Ting
[ml] w]@w|@w@|xxaln] aalal @ Bl & @ 2] e EE AR P ul=i

A i Model View [-[0X]
= K| Label X [FY]  [FY] ZIFY | Temp[F] '—;[
1 N1 [ [ 0 (= Y
Bl — Tz [ 185 [ [ /‘\
A= NE H] ] 0 0
4 i 21 185 [ [ z ®
5 & 18 125 [] []
Ofl — TG 3 225 [ [
= 7 N7 B 185 0 0
o T 6.75 225 [ [
g 675 185 [] []
LI 10 NiO 105 225 [ [
_‘?|| 11 NI T 105 185 [] []
12 NiZ 18 185 [ [
EI 13 (E 1425 | 2248 [] []
il 14 Nid 1425 | 185 [ [
15 N5 [] 10 [] []
4| »|  Modelabel | xmain] | vpin] | Z[Kin
| Reaction | Reaction | Reastion
| Reaction | Reaction | Reaction
A3
K1} | O
[ [ [ 0,10,0 (Fb

This tiling option has opened tinode Coor dinates spreadsheet in the upper left
corner and placed th¢ode Boundary Conditions spreadsheet below it.

The nodes in thBlode Coordinates spreadsheet are listed in the order in which
they were created as we graphically drew, and then merged, our model. It would
probably be more useful to list them based on their coordinate locations, so let’s
do a sort.
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The joints are now sorted in ascending X coordinate order. Now letsadd a Y-
coordinate sort.

Click inthe Y coordinate column.

So now we have the joints in ascending Y coordinate order, and at each Y
coordinate level, they are further sorted in ascending X coordinate order. Notice
that the labels stayed with their assigned nodes and the model plot looks exactly
the same.

The joints have been relabeled and this can be seen in the model view window as
the nodes are now labeled from the bottom up.

Now let’'s quickly sort our members as well.

This presents all of the spreadsheets that contribute to the definition of members.
TheMembers spreadsheet is located in the lower left corner. We will use this to
sort the members first by their I-Node and then the section set.

Again the member labels remain with the same members and the view has not
been affected by the sort because nothing has actually changed other than how the
members are displayed in the spreadsheet.

This will sort our beams in ascending section set order, making them easier to
identify and work with in our next operation which is assigning parameters for
steel and wood design.
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Design Parameters

The Member Design Parameter s spreadsheet is where code parameters, such as
unbraced length, are recorded.

5 Mombor Dosign Poramalors (S0al/Wood) o EEE
K] Member Sectio.. | Length.. | Livile . | Lbzzie. | Leamp Ky bz |cmy. |cmz. |cwe. |v]z
1 M BEAM | 21 IO
2 2 CHoRD | 3 Il
3 W3 CHORD | & olC
] Ma CHORD | & ][]
5 WA CHORD | 374 nlln]
B WG CHORD | 375 olC
7 M7 CHORD | 375 ][]
8 Wa CHORD | 373 nlln]
9 wa CHORD | 3 olC
10 WD CHORD | 374 ][]
1 K CHORD | 375 [l
12 12 CHORD 374 [ ||
13 GE CHORD | 374 ][]
4 wid ToL 0 Il
15 Mis CoL 10 Inlln
16 NTE ToL | 84 ][]
17 M7 ToL s [l
18 18 WEB 5.483 [ ||
1a GE WER [ Tl [l
20 w20 WER 1 Inlln]
21 Wzl WER 1 oo
e gy

This spreadsheet is used to enter the parameters that are required for AISC code
checking for steel members and also NDS code checking for wood members.
Notice that most columns have two labels, one for steel and one for wood. You
may have to stretch the columnsto view the entire label. We will briefly mention
each column below. Refer to the help file for more information.

The first three columns are for information only and may not be edited. These are
the member labels, the section set and the actual node to node length of the
member.

The Lb/le columns are the unbraced lengths for buckling about the member’s y-y
and z-z axes. These are used in KL/r ratio calculations for steel, and le/d
calculations for wood.

ThelL comp value (used for steel) is the laterally unbraced length of the
compression flange used in the calculation of allowable bending stress for ASD
design, or member strength for LRFD design. Edgend value (used for wood)

Is used in the calculation of RB.

When these cells are blank RISA-3D will use the full node to node length of the
member for these values (Lb's, le’'s and Lcomp).

TheK factors are the effective length factors, which RISA-3D is capable of
approximating for you.

TheCm factor, used in the calculation of the bending stress ratio for steel ASD

design, may be entered if you wish to use a specific value. If left blank it will be
calculated exactly by RISA-3DCH shares the same column as Cmyy and is the
NDS shear stress factor.
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If you leave the Cb factor blank RISA-3D will calculate it for you if you're doing
ASD design. For LRFD design, tkb value is set to “1” if not entered.

The final two fields are the sway check boxes to indicate whether the member is
to be considered subject to sidesway for bending about its y-y and z-z axes. Sway
comes into play in the calculation @m andCb and in the approximation &f

factors.

Currently, all the entries are blank, which means RISA-3D will use the default
values when the code check calculations are performed.

Redesign

RISA-3D has the ability to optimize the steel section sets. This means RISA-3D
will suggest an alternate database shape for our steel sections that should perform
better than the currently defined shapes. Only those shapes of the same type as
the shape originally defined for the section set will be considered. For example,
section set COL is defined with a wide flange, so only wide flange shapes will be
suggested as alternates.

To have RISA-3D do this, we must tell the program which section sets are to be
redesigned and how we want it done. We do this oR#design spreadsheet.

The first section set (COL) is inserted automatically to create the first data line.
Let's enter the label of the beam section.

RISA-3D looks in the drop down list for a section that begins with “B” and enters
it. If there were more than one such section you could press “B” multiple times
until it found the one you wanted.

2 [Beam -]l [ [

If you come to this spreadsheet and you can't remember the labels for the section
sets or have many sets to redesign you may clich b button on the
Window Toolbar to have RISA-3D automatically fill iall the section sets here.

Notice there are several parameters available to control the suggested alternate
shapes. You can define acceptable member depth and width ranges, and also code
check ranges. We will specify that our beam is at least 12" deep.

12
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Basic Load Cases

Before we load the model it isimportant to understand just how RISA-3D lets you
manage loads. When loads are defined in RISA-3D they are assigned to a “Basic
Load Case”. You can have up to 1000 separate Basic Load Cases (BLC's). You
also have the option to assign the BLC's to categories, which help you easily
combine them later in the model solutions. When you are ready to solve the
model, the BLC's and categories are combined (with multipliers) into one or more
load combinations.

What we’re going to enter are a set of joint loads as a roof load and a set of
distributed loads as the wind load. These loads will be used differently in each
combination so we will define them in different BLC's.

To apply our loads graphically we need to get back to the model view. Since we
have a lot of windows open we will clean up the workspace before we move on.

Joint Loads

First let's apply node loads to the top of the truss. These will represent our roof
load and will be grouped in Basic Load Case 1.

The joint load dialog should now be open. At the very top of the dialog we can
specify that we want to apply a joint load or an enforced displacement on the
joint. We will leave this set to joint load.

The direction that we want is the vertical direction. The global axes are plotted in
the model view and the vertical is Y. Remember that positive is up.

4

We will use Basic Load Case 1 so skip down to the bottom section to specify how
the loads are applied. Like we did with the boundary conditions, we will click the
joints to apply the load. This time we will leave the dialog open so that we can
change the load magnitude as we go.
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Loads/Deflections for Selected Joints

 {Thisis 8 LOAD [1)
1 This is an ENFORCED DISPLACEMENT ()

Direction

et K Keftn o racd

\What hoppens when Apply is pressed?
¥ Keep this dislog open

=
(KN

I

 Apply Entry to All Selected Items
 Apply Entry by Clicking tems Incividually

sopy | ciose | vep |

We have specified that the dialog remains open while we apply the joint loads
because we will apply loads of different magnitudes for the outer joints. Thisis
an important feature and one that you will come to appreciate.

As you click, the load will be drawn for you with along with its magnitude. Don't
forget about th&ndo =l button should you make any mistakes.

When you are finished your screen should look like this:

£ RISA-3D - [C:\Risa\untitled.r3d] [_[51x]
Eile Edit Opfions View Insert Modify Spreadsheets Solve Fesulis  Uilies  Window Help
D=2 =] 8] = @ln =6 & 5l @ 8] =] 2] &[T E] 2 Tilng )

[ml] w]@w| @9z aln] aalal @2 & @ 2] 2ec EE AR P ul=i

[I{l &% Model View DataEntry
=0 e 4 S e o P G A P L A B RS | _ clobal |
Sl Waterials
= ¥ Woud Malls
‘ Seclions
Redesign
Z X
[ =] Coordinates
o Boundary Conds
¥ Diaphragms
= Members
LI Design Parms
Jied Loads/Deflections for Selected Joints 16 T Flales |
= Basic Load Cases
£l & Thisis a LOAD (1) ) BT
2| € This is an ENFORCED DISPLACEMENT (0) i Puini Loads
Dist, Pattems
Diresion Dist Loads
Surface Loads
Magnitude Kfeftln orrad Mouing Loads
Dynamics
Load Combinations,
‘What happens when Apply is pressed?
7 Keep this dialog open
 Apply Entryto All Selected ltems
& Apply Entry by Clicking tems Indlividually
Apply | Close | Help =l
Loads' BLC 1, | =
] | W

|Clickindividual jaints to apply joint loads

12, 22.6,0 (Fb
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We will now apply distributed member loads as Basic Load Case 2, which will be
“wind load”. RISA-3D allows you to define load patterns and then use those
patterns to apply distributed loads.

Load Patterns
Open theDistributed L oad Patterns spreadsheet by clickir., Dt Patems

Generally, the distributed loads applied to various members of a structure have the
same basic pattern (usually full-length and uniform). Rather than require the

entry of repetitious data for every member, RISA-3D allows you to define basic
distributed load patterns for use with multiple members. For the individual
members, you only have to call out a pattern and specify a multiplier. Once the
basic patterns needed for the model are defined, the same information doesn't
have to be repeated over and over.

The best way to use these patterns is to specify the pattern magnitudes with a
value of 1.0. That way, when you need to apply the same sort of load to different
members, where only the magnitude of the load changes, you can use the same
pattern label and enter the actual load magnitude as the pattern multiplier.

Three patterns are provided by default for the most common loads. They define
full-length constant uniform loads in the global directions (X, Y and Z). Actually
they use negative magnitudes so the load is defined in the negative X, Y and Z
directions. The UNIFORMX pattern will model the wind load.

Note that if the start and end locations are both zero, RISA-3D will distribute the
load across the full length of the member!

Of course, these patterns are not limited to full length uniform. Simply add new
lines to the spreadsheet (by pressing ENTER) and define the loads you want. You
can enter any start and end magnitudes and locations. This way you can define
partial length, triangular or trapezoidal loads.

The load locations can also be entered as a percentage of member length. To do
this, enter the percentage vajueceded by the symbol “%”. For example, you

could define the start and end locations as “%25” and “%75” respectively, to
specify a load over the middle 2 quarters of the member, whatever the member
length. The percentage is of the full node to node length of the member, ignoring
any offsets.

Before filling in the panel, let’s select only those members we wish to load.
Previously we used tH€lick to Apply” option both with the dialog closed and
then most recently with it remaining open. This method essentially allowed us to
select one node at atime as we applied boundary conditions and joint loads. But
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what if we had to apply loads to 100 members? Certainly we would not want to
click on each one. Now we will use the “Apply to Selected” option to
demonstrate the use of selections once again.

We could have selected the members first but we will do it now to demonstrate

that you may change your selection at any time as you work. You don’t have to

close the dialog to make the selection and then open it again to apply a load. This
Is very important if you want to apply different loads as we did with the joint

loads. Opening and closing dialogs would hinder this process.

The option to “Apply Entries to All Selected Items” should be selected.

Distibuted Loads for Selected Members
Pattern | UNIFORMYX, -l
Multiplier
BasicLoad Case |2 -l
Whet happens when Apply is pressed?

I~ eep this dislog open

@ Apply Entries to All Selected ftems

 Apply Entries by Clicking ltems Individually

sopy | ciose | vep |

 RISA-3D - [C:\Risa\untitled.rid] 151X
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[21([ Mode view
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Basic Load Case Spreadsheet

Let's enter a description for each of the BLC'swelll beusing. The active cell
should be in the first row and first column, which isthe BL C Description field
for BLC 1.

Type:

So we've given descriptions to five BLC's, two of which we have already defined.
Keep in mind these descriptions are strictly for your benefit. RISA-3D doesn't
require a description.

4| #| _ BLC Deseription Category X Gravity | ¥ Gravity | Z Gravity | Joint Point | Distrib... | Surface

1 RoofLoad Maone 5 -
2 ‘wind Load Mone 2

3 Live Load Maone

4 Dead Load Mone

a Cladding Mane

B Haone

7 Maone

8 Haone

] Maone

10 Haone

11 Maone

12 Mone

13 Hone

14 Mone

15 Hone

16 Mone

17 Hone

18 Mone

19 Hone

20 Mone

21 Hone

22 Mone d

Now letslook at the loads in the spreadsheets. Notice that there is a “5” in the
Joint column. This “5” represents our five joint loads in basic load case 1. The
“2” in the Distributed column represents the two distributed loads in basic load
case 2.

RISA-3D provides special interaction between these cells and the spreadsheets
that hold the actual loads such that clicking the mouse on the cells will open the
appropriate spreadsheet. This is why the numbers are gray, which means that
these fields may not be edited.

Click on the cell that contains “5” in the first row.

TheJoint L oads spreadsheet is opened for basic load case 1 (BLC 1). The joints
and their loads are listed and of course may be edited. Note that the title bar of
this spreadsheet verifies that we are looking at “BLC1".
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TheDistributed L oads spreadsheet opens with the loads that were assigned to
BLC 2. Note that the drop-down list on the right side ofhadow Toolbar

now contains “BLC 2:Wind Load”. To view distributed loads that belong to
another BLC you can use this list to select the BLC of interest.

You may also click on blank cells in tBasic L oad Case spreadsheet to open
spreadsheets for load cases that have yet to be defined. This interaction provides
an easy way for you to get an overall view of the loads witiB#se L oad

Cases spreadsheet and then quickly move through the loads you need to work
with.

We have yet to define the last three loads listed oBélse L oad Case
spreadsheet. Also we haven't discussedCiegory and theGravity columns.
These will be addressed in Part Two of the tutorial.

Saving Your Data

At this point we've defined a 2D frame with loads. Let’'s save the model.

If you or someone else has previously been through this tutorial you may get an
overwrite warning for this file; if you do, sele¥es when prompted for whether
the file should be overwritten.

This concludes the first part of the tutorial.
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RISA-3D Tutorial, Part 2

Continuing On

In this part of the tutorial we're going to take the 2D frame we defined in the first
part of the tutorial and use RISA-3D’s replication features to expand it into a 3D
frame. We will also add some plates to the model before solving it and looking at
RISA-3D’s result browsing features.

Copying Model Elements

RISA-3D allows you to copy selected portions of the model and we will use this
feature to turn our two-dimensional model into a three bay structure.

This feature is used to copy the currently selected portion of the model in
increments in any or all three of the global directions.

You should see three fields each for increments in the X, Y and Z directions. You
can use the “@” symbol to specify multiple equal increments. We’ll replicate our
model in the Z direction.

ltem Label Prefixes

[ [
- - JointLabel
] Memberlobel [ |
" Reren = 77 7 Plaslebel [ |
Ais Increments (7
ine, | | wine [ | zine [e@rel J
e | | vwe | 2w |
%ing. | | vine [ | zine [ J
Kinc [ | vine [ ] zine | |
7 Keep this dialog apen?
oy | Close | tek |
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The screen should now look like this:

¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [_[=]x]
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E I E R E R E R R E E e e e s = A R 2 e

% Model View Data Entry
FI7] 7|7 €14 WK | 2|l o Bl %] e ]
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‘Wood Matls
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Design Parms
Plates
Basic Load Cases
Jdnint Loads
Pairt Loads
Dist. Pattemns
Dist. Loads

o P =l

Sutace Loads
Maving Loads
Dynamics
Response Spectra
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A2 L.

w433 N3G

Ayte

K] | _'ILJI

[Make copies ofthe currently selected part of the rodel using linear offsets [ [ 21,10, 15 (F)

Note that in addition to copying the nodes and members, we have copied the loads
aswell athough they are not shown here. Later we will demonstrate how to copy
loads in another way. We will zoom out after drawing in some beams to connect
the frames

Hereiswhat the spreadsheet should look like:

% Member Section Sets M=l E3
R Label Waterial Shape Alin2) | SAy | SAz | hylndl | l=indl | JOn4 | TIC

1 coL STL Vi1 ZX4D 18 |12 12 | 441 310 95

2 CHORD W2 DFLARGEL 4%g | 26375 | 12 |12 | 26000 | 111.048 | 72244

3 WEB [ DFLARSEL X4 | 1235 | 12 |12 | 12505 | 12505 | 21134

4 BEAM STL VH2X19 557 |12 |12 | ai6 130 18

5 Bl-Z STL  [WHAZXA8 M| 557 |12 |12 376 130 18

Note that al three of our steel section sets are using aW12 shape. These are just
initial shapes that RISA-3D will optimize for us alittle later.
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Hereiswhat you should have:

I [=] E3
Min Cade

% Section Redesign Parameters
ﬂ ﬂ Section Set M ax Depth. Min Depth 33 Width]. i Wit . Mz Code

1 cOL 35
|
|

BEAM 12 95
BM-Z [12 95

We will draw one member, load it, and then demonstrate how to combine the
selection and copy features to define the rest of the members to connect the
frames.

Your screen should look like this:

¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d]

File Edit Options iew Inserl ldudiy Spreadshests Selve ~esuic Ullies Window Help

Tiling b
=] B9 @8]l n] Qa|@] @2 G &l 2] 2bc R ] D] £] 0] ]s

i Model View

P 2| £5[56] 5| ] 18] 5] [ = [ e o] B 3 o] e 2] K |

(|| 4
Glabal
Waterials
‘Wood Matls
Geutions
Redesign
Goordinates
Boundary Gands
Diaphragms

Mermbers
Design Parms
Plates

S LN N B

Basic Load Cases
Jaint Loads
Point Loads
Dist Patterns
Dist Loads

Sutace Loads
Maving Loads
Dynamics
Response Spectra
Load Cormbinations

oy

LIEE]

Ayte

21,10,0(FY

K] |

[Draw new members [ [

Next we will load the member, copy it to other locations and then merge so that it
is connected to the center frame. First we will select the member so that we can
work with it.

It should be the only member drawn in black and everything else is gray.

71



RISA-3D Demonstration Guide

Pattern | UNIFORMY B

Multiplier

Whathappens when Apply is pressed?
I Keep this dialog open

& Apply Entries to All Selected flems
€ Apply Entries by Clicking fems Indlvidually

spply | Clse | Help |

The member and load is copied to the other side of the frame, although you may
not be able to see it as it is behind @apy dialog. Now we will copy the
members up 8.5ft to the tops of the columns and close the dialog.

¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [_[=]x]
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Load Cormbinations

oy

Loads: BLC §, Cladding -

[ [ 21,10, 0 (Ft)

72 Version 4.1



Tutorial Part ||

We will perform another model merge to split these members and connect them to
the center frame.

Now we’re going to add a floor composed of plate elements. We’ll use concrete
as the material, so let's go back to the spreadsheet and define the concrete
properties.

Pressing the SPACEBAR to clear the shear modulus field causes RISA-3D to
determine the value from the Young's modulus and Poisson’s ratio.

Using Criteria Select

We will useCriteria Selection to select the nodes that we will draw to.

We will use the coordinate bounds to select the nodes at an elevation of 10ft.
Click in the first Y coordinate field and enter “10” for the minimum value. Now

The dialog should look like this:

Select ltems for Current View

Joints | Members | Plates  Coordinates

Criteria Optis

Don't use Coordinate Criteria ™

Coordinate Selection Criteri

~Coordinate Bounds (Ft)
Minimum Maximum
®
¥ [10 10
z
~ Select Member Select
€ One or Both Nodes € Any One Node
& Both Modes Only @ All Nodes Only

Clear Selection Criteria

oK. I Cancel Agply Help
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Click OK and the screen now looks like this:

¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [_[=]x]
File Ecit Opfions View Inset Modify Spreadsheets Solve Feculis  Ulilies Window Help
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=l || i Model view Data Entry
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?, Y ‘Wood Matls
/‘\ s |
Redesign
z X _
= Coordinates
= Boundary Gands
¥ M3 Diaphragms
= Mermbers
k| esnrae |
_‘_7|| Plates
=l Basic Load Cases
= oH1g Jdnint Loads
] Point Loads
o Dist. Pattemns
Dist. Loads
Sutace Loads
v Maving Loads
Dynamics
Response Spectra
e Load Cormbinations
N |
N3
] | Z

[ 21,10, 15 (F)

Plate/Shells

Click on the Draw Pl atesil button.

Now we’re ready to draw the plates. The entries on this panel are pretty
straightforward; you define a material set and thickness for the plates to be drawn.
The “R” and “S” entries have to do with where on each plate the plate stresses are
calculated; these will almost always be setto 0. R and S are discussed in more
detail in the Help file.

The dialog should look like this:

Set Plate Properties

Material Set  [CONC | FaelebelPeic P
& Joint Label Prefix

Thickness

Plate Activatior
Stress Fecovery
Fllas & Plaieis Active
 Plate s Active, but Excluded from Results
Sloc  Plate is NOT Active

I™ Create Plates by Clicking On Grid Areas?
ok | cancel Help

il

As you move the mouse from the node you’ll notice the double lines attached to
the mouse cursor, indicating that a plate is being drawn.
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You should see this:

¥ RISA-3D - [C:\Risa\Tutarial Part 1.r3d]
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K] |

[Draw new plates [ [

We now have our plates which we will have RISA-3D submesh for usin a
minute.

Let’s first take a moment to learn about the RISA-3D plate element. Let's go look
at the plate data in the spreadsheet.

The Spreadsheets menu is an alternate method to usingiaga Entry toolbar
when opening spreadsheets.

(i Plates

The following spreadsheet is now open:
Al

| Anode | Brode | Chode | DMode | Material | Thick.. | Rloc | Stoe [1. |
1 [P | M35 | N3 | Nao | N1@ [ CoNC | : | 0 | 0 |
J

2 F2 | CEER CEC T R = T A

Label

RISA-3D’s plate/shell finite element allows you to easily model shear walls,

floors, domes, shells, spread footings, mat foundations and most any other surface
structures. We will refer to these elements as “plate” elements, but they would
more accurately be called flat shell elements because they model membrane and
transverse shear as well as plate bending behavior.

The A, B, C and D node entries are used to define the 4 corner nodes of a
guadrilateral element. (To define a 3-node element leave the D-node entry blank
or make it the same as the C-node.) The nodes must all lie on the same plane and
be entered in sequence, in either a clockwise or counter-clockwise direction.

See the help file for information on plate local axes and stress recovery options.

The material set label links the plate with the desired material set. The thickness
entry is the desired thickness for the element, which is constant over the entire
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element. The last field is the “Inactive” flag, which works the same way that it
does for the members.

Plate Mesh

One further topic to be discussed on the plates is “mesh size”. How many plate
elements do you need to use to get accurate results? As with any finite element,
the RISA-3D plate element gives more accurate answers as you use more plates to
model a given surface. On our web site (www.risatech.com) we present some
parametric studies that demonstrate this along with some design examples for
shear walls, horizontal diaphragms and spread footings.

Our studies have shown you should try to have a 4x4 mesh of plates between
points of support to get highly accurate results. Looking at the plot, the columns
represent the points of support for the plates, so we currently have only a 1x1
plate mesh between support points. In fact, what we have now (two large plates
both supported at all four corners) would give us poor results if we were to solve
this model in its current state.

RISA-3D provides an extremely easy way to refine a plate mesh. This feature
allows us to draw one plate where we need many just as we took advantage of the
model merge feature and drew one member where we needed many.

Since we currently have a 1x1 mesh between support points and we want a 4x4
mesh, we need to submesh each plate into a 4x4 grid of plates.

Both original plates have now been submeshed into 4x4 grids of smaller plates.

The plates are displayed as rectangles with an “X” in the center. You select and
unselect individual plates just like you do with members, by pointing at them with
the mouse and clicking. Naturally the select/unselect tools apply to the plates as
well.
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i Model View

P 2| 27| €[ 2] | | 6| 26 2 o [ e i [] e o] o 35 K |

o P =l

N4

)

LIEE]

K] | _'ILJI
[Make the entire model selected (Ctri-a) [ [ 21,10, 75 (Fty
Notice that submeshing the plates has added new nodes along the existing beam
members. Currently these nodes are not attached to the beams. It's time we did
another merge to integrate all these new plates and nodes into our model.

The lower members that we drew with the “BM-Z" section were divided into 4
members each. At this point we've integrated the plates thus completing the
structural model. We will look at some plate graphics and then define some more
loads before solving the model.

Plate Graphics

On theWindow toolbar first click on thé&Node Labelsﬂl button which will

These options control the graphic display of the plates and to a certain degree
mimic the member display buttons. Wireframe, Color Filled, Renderedand
Don’t Draw are the four main options across the top and are mutually exclusive.
These determine how the plates are displayed. Beneath each of these are
additional sub-options that may be included.

For example we are currently viewing the plates in wireframe form. When this
option is on, you may additionally display the plate labels, material set, numerical
thickness or local axes alongside each plate. Remember that the indented sub-
options below each main option don’t do anything unless the main option is
selected.
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The Color Filled button causes the plates to be “filled” when displayed. They
will be plotted as a surface. To see what this does, lets try it.

TheColor Filled option has three sub-options beneath it. Material Set

option will cause the plates to be color-coded according to which material set is
assigned to them. THg&ontours only applies to solved models and may not be
selected now. Theniform option is currently selected and simply allows you to
specify a color for the plates in the model view.

The dialog looks like this:

Set Options for Current View
Joints | Members Plates | Loads | Deflection Diagrams | Mise |

—Draw Plates As.
 Wireframe & ColorFilled [l € Rendered 4% ¢ Don'tDraw

Labeling: C Materiel St € Full Length

< Symbol C Conipurs & 3/4Length

I Contours & Uniform:  Colar € 1/2Length
I¥ Lines Around Edges

—Cantaurig Gl _ CarmerFarses [
weles ox - il
Pange; @ Gelouleted iedmurm i Nane -

Cleenefineds a1

Li7/ig S S

ok | cancel | amy | Hep |
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g P =l N = o N 2 [

K] | _'ILJI

[Perforr & motel merge on all o part ofthe model [ [ 0,185, 30 (Fty

As you can see, this gives a “hidden line” display of the plates, meaning anything
behind the plates is hidden from view.

We have seen the plates in wireframe and colored forms. The remaining option
provides rendered plates.

We'll take a closer look at the rendered plates.
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Click on the Box Zoom El button on the Window toolbar and then draw the
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Draw a hox atound the part of the madel to be zoomed [

To see:
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The plates are shown with a 25% shrink factor. The shrink factors only apply to
the length and width of the plates, not the thickness. The full thickness is always
shown. They can aso be shown full size or shrunk 50%. These choices must be
accessed in the Set Plot Options dialog.

|Draw a hox around the part of the madel to be zoomed [ [
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Surface Loads

The next thing we need to do is to put surface loads on the plates. We'll assign
these surface loads to Basic Load Case 3, the “Live Load".

The first field in theSurface L oads dialog is theDirection for the surface loads
to be created. The valid surface load directions are:

X,y,z :Applied in the direction of the plate local axes
X,Y,Z : Applied in the direction of the global axes
L,V,H : Projected loads in the X,Y or Z direction

We will stick with the lower case “z” which will give us loads normal to the plate.
Choosing an upper case “Y” would yield the same result.

Surface Loads for Selected Plates
Magnitude Kst

Whathappens when Apply is pressed?
¥ Keep this dialog open

@ Apply Entries to All Selected ftems
© Apply Entries by Clicking ltems Individually

sopy | ciose | vep |

This will apply a uniform .1ksf (100psf) load to all selected plates, as part of
Basic Load Case 3. The surface load is applied uniformly over the surface of the
plate.

£ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [C[E1=]
File Ecit Opfions Wiew [nset Modify Spreadsheets Solve Ceculs  Utiities Window Help
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[=1|] & Model view
0| || || 58] S ] ]| o o o] e 6] e
= aterials

?‘ u ‘Wood Matls

.‘ Sections
Redesign
]| 2 L & Coordinales
ﬂ Boundary Cands.
/ Diaphragms
= temhers
LI Design Parms
_‘?|| Flates
:I Basic Load Cases
c, Joint Loads
il Paint Loads
Dist. Patterns.
Dist Loads

Surface Loads
htoving Loads
Dynamics
Respanse Spectra
Load Combinations

]

Loads: BLC 3, Live Load =
] I W

Apply surface loads fo plates ‘ 0,18.5, 30 (Fir
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Copying Loads
Now lets finish up by defining the dead load so we can solve the model.
Cllck on Basic Load Cases |

The spreadsheet now shows the surface live load on 32 plates and the cladding
load on 20 members.

You may also copy entire basic load cases from one to another. After taking the
time to define a complex load case you may realize that another load caseisvery
similar to it. In such asituation it is might be best to copy the first case and then
modify the copy rather than start from scratch.

We will use the copy feature to create a 90psf dead load from the 100psf live load
that we just created.

The dialog should look like this:

Copy A Basic Load Case [<]

Copy the Loads FROM this Basic Load Case:

[3 Live Load )

INTO this Basic Load Case:

Loads Types to Copy:
¥ Juint Loads
¥ Member Point Loads
¥ Member Distributed Loads
F¥ Plate Surface Loads

Ok | Cancel

vep |

Click OK and there is now a “32” in théurface column of the Dead Load case.

We now need to change this load from 100psf to 90psf.

We will use theBlock M ath feature to change the magnitude of the load. First
we will select all of the cells in thd agnitude column.

Block Math

Please enterthe block math operancd
0.8

@{ADD the operator o the hiock
 SUBTRACT the operatarfrom the block
€ MULTIPLY the block by the operator

€ DIVIDE the black by the operatar

Cancel
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Oops, we forgot to choose M ultiply and have added 0.9ksf instead. We can
easily undo this mistake or any other.

Block Math [x]

Please enterthe block math operanct

© ADD the operator ta th cf
£ SUBTRACT the oper:

.

Self-Weight

Now all we have to do is include the self-weight of the structure and we are
finished modeling. We will add it to the same load case that we placed the surface
dead loads. Simply entering a factor in ¥h&ravity column on the Dead Load

case will do this.

-1

This is how you tell RISA-3D to calculate and include the self-weight of the

model. The factor entered is a multiplier for the self-weight. In this case, we used
“-1” because we want the full self-weight applied downward (the negative Y-
direction). You can apply self-weight in the X, Y and/or Z directions.

Load Categories

The last thing we will do on thgasic L oad Case spreadsheet is assign each load
case to a category. Categories are especially helpful in bringing all of your loads
together. In this model the loads are quite manageable and we could just refer to
them by their BLC number. Many structures, however, will be modeled with
many separate load cases that are part of the same family. Being able to
categorize the loads makes it easier to later combine them for solutions.
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The spreadsheet is complete and looks like this:

(¥ Basic Load Cases
ﬂ _>| BLC Description Category W Gravity | ¥ Gravity | Z Gravity Jaint Point | Distrib... | Surface
1 Roof Load RLL 14
2 Wiind Load WL 3
3 Live Load [ 72
4 Dead Load DL -1 32
5 Cladding DL (Dean Lohd| 20
5}
7 Hone
g Maone
9 Hone
10 Maone
11 Mone
12 Hone
13 Mone
14 Mone
15 Mone
16 Hone
17 Mone
18 Hone
19 Mone
20 Hone
21 Mone
23 Hone j

Load Combinations

Our model and loads are now defined, so let’s solve it and take a close look at the
results handling features of RISA-3D. In order to solve the model we must enter
load combinations that we wish to be solved.

Load Combinations

Most standard code combinations are already built into RISA-3D. We will apply
the ASCE minimum design loads and then modify them.

4] »] _ Description | Env | WS | PD... | SR.. | CD [ BLG | Factor | BLGC | Factor | BLG | Factor | BLC | Factor | BLG | Factor
1 [ASCET ] TIOC] 1
2 ASCE 2 (3 O [ L | 1 [RL] 1
3 ASCEZ (0 ] =N | 1 SL [ 1
4 ABCE 2. O [ [ RL | 1
5 ASCER (3 ] TIOC] 1 [ W[ 1
[ ASCE3 (1 O oL 1 w1
7 ASCE 300 ] =N EC | 1
] ASCE3 (4 O [ EC | 1
] ASCE4 (3 ] =N L | 75 [RL| 75 |[wL | 15
10 ASCE 4 (1 O [ L | 75 [RL| 75 |wL | 75
11 ASCE 400 ] =N L | 1 [RL] 1 EC | 1
12 ASCE 4 (d O [ L | 1 [RL] 1 EC | 1
13 ASCE4 (e ] =N L | 75 [&L] 75 [wL | 18
14 ASCE 410 O [ L | 75 [ &L | 75 |wL | 75
15 ASCE4(@ O TloC] 1 | 1 SL [ 1 EC | 1
16 ASCE 4 () O [ [ I EC | 1
17 ASCE A () O TloC] 1 L | 75 [RL] 75 [wL | 18
18 ASCE 40 O [ L | 75 [RL| 75 |wL | 75
19 ASCEA R O TloC] 1 | 1 RL | 1 EC | 1
20 ASCE 4 ) O R [ RL | 1 EC | 1

The combinations that were entered in the spreadsheet may be edited. We will
explain all of the fields before going further.

The first field, the description, is strictly for your reference. You may enter any
descriptive label that you wish and it will be displayed with the results when the
load combination is solved.
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The next five fields are flags for specia instructions for the load combinations.
We will mention them here briefly although we will not use them all. See the help
file for more information about these options.

The Env checkbox indicates whether this combination isto beincluded in the
envelope solution. RISA-3D allows you to solve a single load combination or an
enveloped solution. The envelope solutions where all combinations with a
checkmark in their Env fields are solved simultaneously, with the maximum and
minimum results from all the combinations reported. All of our combinations are
currently included in the envelope.

Thefield labeled WS indicates whether the Wind/Seismic allowable stress
increase allowed by the AISC 9th Edition specificationsisto be used. Remember,
the increase factor (usually 1.333) is entered on the Global window. Thisfield is
also used to indicate whether the seismic provisions of the LRFD code are to be
used, if LRFD design is being done.

The PDelta flag indicates what type of P-Delta analysis you wish to run. P-Delta
calculations account for the secondary effects resulting from load eccentricities
due to model deflections.

The SRSS field is used to combine response spectra analysis results for different
directions by taking the square root of the sum of the squares.

The remaining fields define the actual combinations with pairs of BL C columns
and Factor columns. The values should look familiar to you since they are just as
they arelisted in the code.

Instead of using categories, as we have here, you may also list loads by the BLC

number. For example instead of using “LL” we could call the same load by using
the number “3”. Other options include nesting one combination within another
and including response spectra results. See the on-line help file for more on this.

We will make some changes before moving on. Since we do not have an
earthquake load, snow load or rain load we will remove these combinations from
the list. We will do this by deleting lines from the spreadsheet.

Both lines should be shaded yellow. If they are magenta you selected cells in the
spreadsheet, not the header on the very left. If you have selected the rows

correctly the line delete butt on thewindow Toolbar should be active.

The lines are deleted leaving you with 18 combinations. Next we will delete the
last 10 combinations.
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The L oad Combinations spreadsheet should look like this:

® Load Combinations =] ES|

4| »| _ Description | Env | WS |PD.. | SR.. | €D BLC | Factor | BLC | Fastor | BLC | Factor | BLC | Fastor [ BLC | Factor
1 [AScET 0 [N
2 ASCEZ(3 ] [ L | 1 [RL] 1
3 ASCE 2 (1 O [ | 1 E
4 ASCE 200 ] [ | 1 RL | 1
5 ASCE3 (3 O oL 1 [wC | 1
3 ASCEE (0 ] TIOC] 1 | w|
7 ASCE 4 (3 O [ L | 75 |[RL| 75 |wL | 715
[] ASCE4 (0 O = L | 75 [RIL| 75 | WL | -8

Displaying Loads
RISA-3D provides easy ways to view your loads.

¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [_[=]x]
File Ecit Opfions View Inset Modify Spreadsheets Solve Feculis  Ulilies Window Help

Dl=|d] & 8] -] @l Z|wlE =) BlE @ S| =| Bl B [TE| 2] |

o
=] % Model view 5 i
B ] 7 || 156|551 €] | ]| o o e
@ | Materials
’J inod Matls
Sections
Redesign
= Coordinates
= Boundary Gonds
7 Diaphtagms
Mermbers
il Plates
:I Basic Load Cases
o Joint Loads
ﬁl Paint Loads
Dist Pattems

Dist. Loads
Sutace Loads
Maving Loads

Dynamics
Response Spectra
Load Cormbinations

]

Loads: BLC 3, Live Load -
] | _'DI

[ [ [ 105,225, 0 (Fh

The plotted loads change to the wind loads on the columns.

The drop-down list box on th&indow Toolbar now displays all of the load
combinations instead of the basic cases and the view now shows the loads as they
are factored in the load combinations.
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¥ RISA-3D - [C:\RISA\Tutorial Part 1.r3d] [_[=]x]
File Ecit Opfions View Inset Modify Spreadsheets Solve Feculis  Ulilies Window Help
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Loads: L7 ASCE 4 (a) -
] | _'DI

[ [ [ 18,225,0 (Fty

This is a great way to verify that our model is solving the problem that we want it
to solve. One thing to note here is that the magnitudes of the loads represent the
factored combination. For example the displayed roof load magnitude is the
combination of the dead and live roof loads multiplied by their factors.

Saving the Data
Before we solve the model we'll save our data (a good habit to get into).
SelectSave As from theFile menu and this time name the file “Tutorial Part 2.

If you or someone else has previously been through this tutorial you may get an
overwrite warning for this file; if you do, sele¥es when prompted for whether
the file should be overwritten.

Solving the Model

First we will solve a few single load combinations and then we will solve all of
the combinations and look at the enveloped results.
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The dialog should look like this:

Solution Choices [2]x]

# Single
- A

" Envelope of Marked Combinations
£ Betch Sl afiared Cambirstone
 Dynamic Analysis (Eigensolution)

€ Respones Spesita Auslyee

sove | [ Camcal | Help

Click Solve.

RISA-3D reports the solution steps as they occur. When the solution is complete,
you are presented with the Joint Reactions spreadsheet. You will notice that the
reactions are summed at the bottom of the spreadsheet. The center of gravity of
the vertical loads is reported in the last row.

Solution Spreadsheet Results

You may access the result spreadsheets from the Results menu or from the
Results Toolbar which is placed on the right side after the solution is performed.
Let’s use the toolbar to quickly review the results. You may use the Topic Help

2land Help 2 buttons for amore detailed explanation of the results. You may
also look to the status bar for an explanation of the active cell. Take a moment to
look over each spreadsheet. Use the scroll barsto view information not displayed
in the window.

Select Joint Deflections from the Results Toolbar.

Notice the forces are listed for 7 locations on each member. Thisis because we
specified 7 sections back on the Global window.

Select Member Stresses from the Results Toolbar to view the member stresses.

These are the torsional stresses, including warping normal and shear stresses for
the members that warp.

Select Member Deflections from the Results Toolbar.

These are the member span deflections. This spreadsheet aso shows the
deflections as aratio of member length (the “L/y” ratios) providing an easy check
against deflection criteria such as “L/360".

SelectSed Code Checks from theResults Toolbar.

Here we have the AISC code checks, l.e. ratio of actual to allowable stresses, per
ASD 9th Edition criteria. Notice that the failing members are highlighted with

red text. The allowable stresses, Cb and Cm values and controlling equation are

listed. If we were doing LRFD based design, we would see the member strengths
listed here (along with the code check value).
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These are the RISA-3D suggested redesign shapes (well use these | ater).
Select Wood Code Checks from the Results Toolbar.

These are the NDS code checks for our wood truss members. The factored design
stresses and controlling equation are also listed.

We won't discuss the plate results just yet. We’'ll get to those a little later.
SelectM aterial Take-Off from theResults menu to view the material take-off.

To review the results, you can page up and down or scroll up and down a line at a
time. [Home] and [End] take you to the top and bottom of the results. You can
use the~ind feature to locate specific results and Soet feature to sort the

results. Thdexclude feature allows you to hide results that are not of interest.

Let's try some of these features.

Sorting the Results

We will use theSort feature to sort the strong axis moment results.

Sort z-z Moment[K-H] [<]
 Sort hex to Min
 Sort Min to Max
 Sart Al Max to Abs i

€ SortInta Input Orcler

e

You'll be returned to the Forces spreadsheet with the members sorted according to
their absolute maximum z-axis bending moment value.

Solution Graphic Results

Since we've solved the model, we now have several more plotting options.
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Deflected Shape Plot

File Ecit Opfions Yiew lneerl Mdocily Spreadsheels Solve Besuls Ulilies MWindow Help
0|2 ] & 8| =] ®ls z|+@E & [l @ 5| =| B & BlE| 2| Tiing »
B @ e8] e]w x| alalal B B 5l Bl 2] o R s N

% Model View

|t | IO | | )

[ Excue  |Dotail E)

Solution: LC §,ASCE 3 (a) | _";/l
‘ [ [ 21,1850 (F)
This is a fairly nice representation of how the model deflects under these loads,
but now let's use some of RISA-3D's more advanced graphics features.

Click on theRender ll button on th&Vindow toolbar.

It takes a second or two to create this image because of all the calculations RISA-
3D has to do to produce it, but now you can really see what's happening with the
model!

®|[2

Animation
Let's go a step further and animate this deflected shape plot.
C“Ck @l and then CIICI Animate This Deflected Shape |

A progress bar indicates that the animation is building. Depending on the speed
of your computer, it may take a few seconds to build the animation since it is
rendered. Behind theet Plot Options dialog a new window is created with the
animation.
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Once the animation begins, you can speed it up or slow it down. This provides a
very vivid presentation of how the model is deflecting.

Deflected shape animation is a powerful tool that will help you identify parts of
the structure that have been incorrectly modeled or loaded and thus are not
behaving correctly.

Color Coded Plot

You can aso display members and highlight areas of concern. We're now going
to do a plot of the model with each member color-coded by axial stress.

The color legend is in the upper right side of the model view window. With the
color-coded members you can quickly identify members that require further
attention. Lastly, we'll display moments and reactions in the model view.

File Ecit Opfions Wiew [nset Modify Spreadsheets Solve Results Ufiities Window Help
DR B 8| - ®Lm =« mE @ [lE @ sl = 3 2 56 2 Tiing b
[ml] ] @)% @w]@|x] el n] aalal B Bl %] @ 2] e iR 5 D] #]00]s]s ] 4

# Model View [_[O[x]

S = N B

Exclude  |Detail [F

Solution: LC §,ASCE 3 (a)

Member z Bending Moments (K-}

Reaction units are K and K-t _'j
] I W
#

| I [ 24,10,0(FY

Remember that the columns are bending about their weak axis, which would
require ay-Moment plot to view those diagrams.
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Member Detail Report

Next let's use the member detail report to take a closer ook at some members.

[Cigse | mex | Prev | pont Page Setup_ | Help

Member: /i1 Mas: 0.05 at 1.716 Ft

Shape:  W12X19
Length: 4752 Ft
I Node: N3
Dz
JMode: NBg 4 in
LC 5: ASCE 3 (a)

Max Code Check: 1.642 Min: -0.044 at 4.752 Ft

Wax: 5.541at 0 FC

Max: 1.625 at 0 Ft

— "
A K

Vy
Min: 5.451 at 4.752 Ft

Wax: 50.27 at 0 Ft

Max: -0.051 at 0 Ft
T Kt iy

This report gives you the ability to see adetailed report showing all the forces,
stresses and deflections for any individual member. You can expand any of these
diagrams for closer inspection by clicking on them.

Kit| o

Ly Deflection {In) for Member M1

[Tise | wext | Prev | punt page Setup_ | Help

|v Deflection B Value: Location:

Member M1, LC 5: ASCE 3 (a)

// \\\
= d \
E
] AN
g
g
2
- N
N,
-044
1501 23 2sm a4
Member Location (Ft)
Abs Max |J

You should now be looking at the deflection diagram for member M1. You may
click the Abs Max button to retrieve the absolute maximum value and it's
location. The slider control to the right of tAés M ax button allows you to
retrieve values at approximately 40 section locations.

The buttons across the top allow you to close the diagram, move to the same
diagram for the previous member or the next member, or print the diagram. You
may also access diagrams for other values without going back to the model view
or the detail report so let’s try this next.

Version 4.1 91




RISA-3D Demonstration Guide

Li#: z-z Moment (K-ft) for Member M1

[Tise | wext | Prev | punt page Setup_ | Help

2-z Moment B Value: Location:

Member M1, LC 5: ASCE 3 (a)

59.27

3.118

z-z Moment (K-ft)

301 237 2262
Member Location (Ft)

Abs Max |J

You may also open the member detail report by clicking on a member in the
model view.

On the Selection Toolbarclick the Member Detail [ P2t Bl putton,

The mouse cursor will change to and you may now click on any member to
open the report.

You may also open the detail report when reviewing the spreadsheets.
Select the Resultsmenu and then click on Members: Steel Code ChecksClick

We are finished with the detail reports and will now solve the fourth load
combination.

Plate Results

Click E to turn on the Results Toolbarand select Plate Stresse$rom the
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Hereiswhat you should see:

(% Plate Principal Stresses for LC 5:ASCE 3 (a) 1 [ B3
4| | Plate Label Loc | Sigma.. | Sigma... | TauM.. | Anglelr.. | Von Mi..

1 T 0549 -0.671 061 -0.606 1.058 |+

2 B 0636 | 0647 | 0591 | 0617 | 1.028

3 P4 T 0528 0.326 0.101 -0.048 0.462

4 B 0381 | 0632 | 0086 | 007 | 047

5 P5 T 0314 0.308 0.303 -0.529 0.805

3 B 0329 | 053 | 0306 | 0603 | 0824

7 P& T 0718 0.035 0.342 -0.512 0.701

] B 0053 | 0733 | 034 | 0479 | 0708

9 PT T 0672 0.195 0.233 -0.493 0.593

10 B 0195 | 067 | 0237 | 04603 | 0496

11 P8 T 1.08 0.732 0.174 -0.086 0.955

12 B 0748 | 1089 | 0471 | -0.084 | 0968

13 P9 T 1.123 0.927 0.098 -0.602 1.038

14 B 084 | 1136 | 0087 | 0684 | 1081

15 P10 T 0677 038 0.148 -0.594 0.588

18 B 0376 | 0678 | 0451 | -088 | 0488

17 P11 T 0542 0.126 0.208 0.438 0.491

18 B 0131 | 0634 | 0.0z | 0437 | 0482

19 P12 T 0838 0.645 0.097 -0.417 076

20 B 085 | 0849 | 0098 | 043 | 0768

Pyl P13 T 1.102 0.741 0.181 0.198 0.973

Z RN AR R

See the following diagram for a graphic representation of the plate results and see
the Plate section of the help file for more detailed explanation.

The Plate Forces spreadsheet displays the “plane stress” forc@s afd Fy),
the out-of-plane shears (and Q,), and the plate moments {MVIy and M,y).

See the following figures for a description of these results and see the help file for
more information:

Plate Bending Stresses Transverse Shears
(Out of Plane)
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Select Plate Corner Forces from the Results Toolbar to view the corner forces.

(% Plate Corner Forces for LC 5:ASCE 3 (a) =] B3
4| M| FiateLabel | Joint | K YIKI ZIK | MXIKA | MR [ MZ[A)

1 M35 2365 9359 -0.234 8.606 a 19796 [}

2 Na9 | 1112 | 4257 | 0.386 | 0.489 0 7,01

3 M53 -1.188 -3 645 0.508 3.087 a 2.284

4 N5Z | 0086 | 2067 | 0661 | 8802 0 2397

5 P4 N49 1.66 7.186 -0.386 -0.834 a 16195 =

3 NE0 | 119 | 487 | 0009 | 0817 0 17,678

7 M54 -1.121 -3.418 0.345 4.653 a 6.276

] NG3 | 065 | 1202 | 005 | 3608 0 300

9 P5 M50 1176 4216 0.008 -08 a 5.366

10 N&T_| 1706 | -3323 | 0407 | 1183 0 5,302

11 M55 -0.627 -0.696 0.023 214 a 5.618

12 NG4_| 1167 | -0187 | 0368 | 3492 0 TEIT

13 P& 51 1.13 -0.518 0.406 1.187 a -8.394

4 N36_| 2420 | 6643 | 023 | 8448 0 EXEH

15 M5E 0078 -3.48 -0.694 9.745 a 0.006

15 NG5 | 1221 | 2544 | 0521 | 3108 0 2850

17 P7 M52 0.07 0.096 0.613 0.813 a -2.338

18 NG3 | 0203 | 1263 | 0082 | 2682 0 08iE

19 M58 -0.025 -1.243 -0.062 2.928 a 2.483

20 N&7_| 0468 | 011 | 0518 | 4048 0 0593

Pyl P8 M53 0.741 -1.33 -0.527 -4.063 a -5.358

22 NG4 | 0601 | 1684 | 0372 | 3782 0 ST

These are the forces and moments calculated at the corners of the plates, all in the
global directions. The corner forces are obtained by multiplying the plate el ement
matrix with the joint displacements. They represent the forces applied to the
corners of the plate in order to hold the plate in equilibrium, very similar to a
beam’s end forces.

Ok, so now that you know all there is to know about plate results, let’'s go back to
the graphics and try RISA-3D’s contouring options.

Notice that there is @ontour option beneathVireframe and also beneatbolor

Filled. These options control how results contours are displayed. By “contour”
we mean that the solution results may be shown graphically on the plates via
color-coding, where different colors represent different magnitudes for the
particular result being “contoured”. The contours may be drawn as either lines or
as color filled areas.

Half way down there is a section labelMaue for Contouring (if solved).

These options control what value is to be contoured. You can contour any of
these results by just clicking on the appropriate button in this list. Let’s give it a
try. First, let's do a line contour.

94 Version 4.1



Tutorial Part |1

The dialog should look like this:

Set Options for Current View
Joints | Members Plates | Loads | Deflection Diagrams | Mise |
~ Draw Plates As.

& Wireframe  ColorFilled [l € Rendered 4% ¢ Don'tDraw

Labeling: C Materiel St € Full Length
% Symbol C Contours & 3/4Length

¥ Contours £ 1/2Length

I¥ Lines Around Edges

~Contouring Contral

= Comer Farces £
vale  [uix v Value
Range: & Calculsted Meaximum to Minimum None =
© UserDefined:  Max: [i
M [

ok | Canal | Apply Help

Click OK.
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You can see that the colored lines represent certain values of Mx and the

contouring enables you to see graphically how the Mx moment is distributed on
thefloors. Next letstry the color filled contour.
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File Ecit Opfions Wiew [nset Modify Spreadsheets Solve Results Ufiities Window Help
DR B 8| - ®Lm =« mE @ [lE @ sl = 3 2 56 2 Tiing b
[ml] ] @)% @w]@|x] el n] aalal B Bl %] @ 2] e iR 5 D] #]00]s]s ] 4

# Model View

S = N B

[Excude [persi

Solution: LC 5, ASCE 3 {a) _'j
] I W
#

[ [ [ 0,18.5, 30 (Fty

This gives amore colorful representation of the Mx distribution. Note that for the
previous line contour each line represented a specific value; for this color fill
contouring the colors represent arange of values that are displayed in the legend.

Let’s print the model view and then move on to animation.

We can adjust the plot here if necessary. The scale factors scale fonts and
symbols. You may also omit the title bar or add comments if you wish.

Remember that the scale factors control the labels and legends and can be
adjusted to whatever you like.

Note that had we clicke@K instead ofCancel the animation would be placed
behind the model view again and we would select the last option from the
Window menu which iAnimation of LC4: .9(D+L)+W+R.
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Notice how the Mx contour animates from zero out to its full value asthe
animated shape moves from an undeflected to fully deflected position? This
shows how the Mx value builds in the plates as the structure is |oaded.

Now that we have covered all of the result spreadsheets and graphics take a
minute to look at the special tiling options that RISA-3D provides.

RISA-3D always clears the results when you are making changes to the model

thus avoiding the possibility that you could have results that don't match the input
data. You will be prompted to make sure you wish to clear the results before

doing so. This is because you may not want to purge results for a large model that
took some time to solve. RISA-3ives retain the decomposed stiffness matrix,

so as long as the data items you edit do not impact the stiffness matrix, subsequent
solutions will be much faster.

Steel Code Checks

The first things you will notice are the red members in the model view and the red
text in the code check spreadsheet indicating that we have members that are
failing. None of the wood truss members are in trouble but some of the steel
columns and beams will require larger sizes.

Another thing to notice is that the spreadsheet results now have maximum and
minimum values for each member, indicated by the “max” and “min” labels in the
spreadsheet rows. In addition the spreadsheets have columns l&tjetbd “

report the load combination that generated the maximum or minimum values.

When you perform an envel ope solution the spreadsheet results will contain this
additional information.
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Suggested Alternate Shapes

The fourth spreadsheet from the top reports what RISA-3D is suggesting for
alternate shape sizes along with the member that is controlling the design.

i Alternate Shapes

S
4| »| Sectio. | Member | 1stchaice 2and Choice 3rd Choice 4th Chaice
1

W41 W1 28T HF14X89 1400 W1 2X08
2 BEAN [H W14K30 W1BX31 W14X34 W12X35
3 Bv-Z | me1 W12X19 w1222 W1422 WI1ZH28

On this spreadsheet RISA-3D suggests up to 4 aternative shapes for each section
set, with the shapesin order of increasing weight. The asterisk in the last row
indicates that we are already using the optimum shape for this section set.

Note that if you have modified your database by adding or removing shapes
RISA-3D may pick different shapes than are shown here. Keep thisin mind as
you finish Part 2 of the tutorial. When you get to Part 3 make sure the shapes on
the Sections spreadsheet are the 1% choice shapes shown on the last page of Part 2
otherwise your dynamic results will not agree with those shown here.

Let’'s go back to the Sections spreadsheet and change to the newly suggested
shapes.

Now only one column isin trouble. Looking at the Alter nate Shapes spreadsheet
(it is the second from the bottom.) we see that a new column is suggested as well
as anew beam section.

A faster way to substitute suggested shapes can be accessed from this Alter nate
Shapes spreadsheet.

Now the section sizes are al optimized and the model view verifies that we no
longer have failing members. See how easily we changed our model data and re-
solved the problem? We could have just as easily added, changed or deleted any
other data before re-solving.

Making Changes

Wait, what's that coming in on the FAX machine?! The client has just submitted a
change order! He wants to raise the wood truss from 18'-6" to 22'-9", and he
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wants the frame 25% wider (from 21’ to 26'3"). And he wants the completed
design this afternoon!

These are significant changes to the model. If you were using a program that’s
batch input or heavily reliant on “parametric” data generators, at this point you
would probably start the data entry process over from scratch to create the new
model. Even many “graphical” programs would have serious problems dealing
with these changes. Remember that the true test of a program is how easy it is to
modify existing data because that is what you’re going to be doing most of the
time.

Fortunately, as we saw in optimizing our steel members, a major strength of
RISA-3D is the ability to make changes to existing data. We could make the
above changes entirely with graphic editing or entirely within the spreadsheets.
We will make our changes graphically so that we may use a few more of these
features. We will then mention how the changes could have been accomplished
within the spreadsheets.

First we will widen the truss and to do this we will use$hae feature.

You may notice that thBrawing Toolbar is now available in th#1odel View.
This is because we have chosen a graphic-editing feature and RISA-3D provides
the toolbar to assist with further editing.

The Scale dialog box is also presented. The fields on the left contain the scale
origin. This is simply the point that will remain stationary as the selected items
are scaled. We will leave these fields set to “0”.

The fields on the right are for the scale factors in each of the global directions.
We only need to scale the model in the global X direction to widen the truss.

F Keep this dislog open?

Apply | Close | Hel

The model view displays the change and we are finished widening the truss. We
can not usé&cale feature to raise the truss because it would lift the crossbeam as
well which is not what we want. For this change we will useMtloge feature.

We will move the truss but we don’t want to move everything so we need make
our selection first.
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It will be easier to work with an elevation so click ﬁl on the Window toolbar.

Moving over to the model we want to select the entire truss by drawing a box that
containsit. The box should not contain nodes lower than the bottom chord but
members crossing the window are ok.

Click above and to the left of the truss and hold the mouse button down while

Wi Eile  Edit Options Vi Insert Modify Spreadsheets Solve sl Utiities  Window  Help REES
Dl B 8| - @lm| Tl = @l @ bl =] =] 2 0|6| & Tilng

R E e I N EN | e e e | g e 4 TN N 4 [

1128 ] ] 6] 2] o o[ o B o 2] X

o | o

|Draw a hox around the part ofthe made! to he selected [ [ 0,0,0 (Fy

!

i
o |
uu: > rrml

l—— tvlove Distance —

Move Distance (Fi
(x [o | v fad |z J
7 Keep this dialag open?

spply | Clse | Help |

Our modifications are complete. The shape sizes will also need to be adjusted,
but we’ll let the RISA-3D redesign feature take care of that.

If we wanted to make the changes within the spreadsheets we could have used the
block math feature to accomplish both modifications. To widen the structure we
simply would have multiplied the node X coordinates by “1.25". To raise the

truss we would have first sorted the Y coordinates and then selected the
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coordinates that are at an elevation of 8.5ft or higher. The fina step would be to
use the M ath feature to add “4.25” to these selected Y coordinates.

Since it's safe to assume our existing shape sizes won’t be adequate, we’ll also go
through one redesign cycle before reviewing results.

Last time we solved we showed you BReplace and Resolve button but there is
still a faster way. The key combination Ctrl-Alt-F7 will perform the same
function and does not require you have any particular spreadsheet open.

p X
4] »| Setio.. [ Mermber | 1stChoice 2nd Choice 3rd Choice 4th Choice
1

W41 TW4K132 W143145 W1 23152 W143158
2 BEAN [EE TW2IHE4 W1BX45 W18Ka8 W48
3 Bz | wel WZXT 9 W12K22 W14X22 W1ZX26

We will wrap up Part 2 by showing you how to exclude results and then print.

Excluding Results

What we will do is use th&teel Code Checks spreadsheet to sort the members
and then hide results for members that have a code check value lower than “0.8".

D 1| FalK. | Ftiksi [ Foy-. |Faz
y B[ 17496 | 216 | 27 | 216 4]

] M4l | 0873 | 10 |8 0.044 | 0 |z |8 |19603| 216 | 27 [ 2976
5 M27 | 0.857 70176 | 0 |y|7[17752] 216 | 27 | 2a7e
6 8| 0477 [5952|y 617752 26 | 37 | 2376
f0521 v MY AN FERI

0
[EG m&%l
ME3 ni7i4 0 Sl 0187

4] »| Member | cad... |Lo.. [1.]Shea.. | Lo

3 a7 0.882 0 | %[ 005 [e562

You will be returned to the top of the spreadsheet but if you scroll down again you
will see that the results for members after M53 are no longer displayed. (Don'’t

despair, you can always clitknexclude Bl to get them back.)
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Printing
At this point, let's assume our design is complete (hasn't this tutorial gone on long

enough?) and we wish to do some printing. For starters we will print the current
spreadsheet to see that the excluded results do not print.

Data Printing [ 2] <]

Data Printing Options
" Print Selected Lines Only
& Print Current Spreadshest
" Use Report Printing Options

Cancel | Help |

In the dialog above you can see that there are two other printing options. The first
option will print lines from a spreadsheet and requires you to have selected the

lines before you presséutint 8|

The last option will print an entire report. We will first exclude most of the items
on our screen so that the report only requires a few pages. We have seen how to
hide results in the spreadsheets, now we will show you the graphical exclude
feature which allows you to graphically select the items that you wish to print.

¥ RISA-3D - [C:\RISAY T al Part 2.r3d]
File Edit Options iew Inserl ldodiy Spreadshests Solve Resufts U

I ities

dow  Help

i ine
D|=E| | &| - ekl T|wlm = blE @ 5 =] B & 0(6] 2 Tinay
=] B9 @B|@|wx] el n] Qalal @ B G &l 2] 2Ec R =] D] £]
[=]] i# Model view [_ O] =]
=l v =
3|
,1
z X
% ﬁ\a’a
ya
Bl
i
]
JEi|
Ay33
% n Awie b
4 d
Solution: Envelope ] &
] | _'DI
s [Make the entire model Unselested (Gtri-U) [ 26.25,0,15 (Fty
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Now click on the Exclude|Exiude button located on the Select Toolbar. Select

We have excluded the unselected items from the results. Now it istime to print.

Click El and then select Print = Beport Instead.. | .

What you are looking at isthe Report Printing Options dialog. Thisdialog
allows you to select exactly what you want to print. You may select a standard
report from the Report Name box in the upper left corner or you can build your
own report. We do alittle of both.

You will seethat items have moved from the Available Report Sectionsto the
Current Report. You may also manually move these sections by selecting them
and then clicking the Add and Remove buttons. Another way to do thisisto
simply double-click on the item to move it in and out of the report. Onceitems
are in the report you may use the Up and Down buttons to adjust the printing
order. We will remove afew items from the report before we print.

When you do this the section is removed from the report and placed back on the
Availablelist.

Report Name

—Renort
[l Output | &
Avallahle Report Seations
Save Delete <

~ Report Options

@
EEIE

SFEE

Report Text
@ Black Text
€ Color Text

¥ Shade Lines ?

StartPage# [2

Report Hoader Flals Coner
& 3Lines Repor Footer
1 Line
© None
Itern Options
close | Fiint | PageSetup | Wiite Flat File_| Help |
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RISA-3D Tutorial, Part 3

Continuing On

In this part of the tutorial we're going to use the model we defined in the first and
second parts of the tutorial to perform a dynamic analysis.

You should now see this dialog:

Dynamics =]

Numberof Modes: [ =
Load Combination for Mass: [1- ASCE 1 B

Granity Acceleration: [32.2 FtfSec™2

Convergence Tolerance: 1.E-[i
I Canverge VWork Vectars?

StartSolution | Cancel | Help |

This dialog is the “gateway” into RISA-3D's dynamic capabilities. The entries on
this dialog actually are quite simple (RISA-3D does all the hard stuff). Just tell
RISA-3D how many modes to calculate and which load combination should be
used for mass calculations. The other entries here rarely need to be altered. For a
complete discussion of the entries on this dialog, seByhamic Analysis

section in the help file.

We'll solve for 3 modes and we’ll use load combination 3 to calculate mass.

This solution may take a couple of minutes, depending upon how fast your
computer is, so read on.

The term “dynamic analysis” typically is taken to mean the analysis of a model

for dynamic loading, including the calculation of stresses and displacements. For
the purposes of RISA-3D, the analysis of a model for dynamic effects is
considered to be composed of two parts.
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The first part is the actual “dynamic analysis” (what we're doing here), which
means the calculation of the modes and frequencies of vibration for the model.
The second part is the “response spectra analysis”, which uses these modes to
calculate forces, stresses and deflections in the model.

Once the dynamic analysis is complete, you'll find yourself at this spreadsheet:

i Frequencies an ation
Al »|  Mode | Fren Period ... | S¥Par.. | 8YPar.. | 82 Par.
14 0714

1
2 1.815 0551
3 3 | 189 | 05
4| Totals: |

Frequencies and Mode Shapes

These are the frequencies/periods calculated for the model. The last three
columns are the modal participation percentages, which will be filled in after we
perform the response spectra analysis.

You can also review the mode shapes graphically. Let's set up our screen a bit
differently to look at the mode shapes.

File Edit Opions Xiew Inset Mocify Spreadshests Solve Results Utiies Window Help

Dl=lR| Bl 8| = ol =wmn| 8| mHleE @ kel =| 5| =2 06| 2

Tiling )
ml| m|@|%] e wxe]n] ala|a] B Bl 5] B 2] =t rorea D] £ ]0]m] o] E )]

5 B R [ [ 19.6875, 10, 30 F

You will get a warning that this may take a while (it shouldn’t for just three
modes).

Click Yes.
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You will seethree different progress bars, one after the other, build three different
animations.

Your screen should look like this with animated mode shapesin all but the upper
left window:

i RISA-3D - [C:\RISA\Tutorial Part 2.r3d] 51
File Ecit Options iew [nsen Modify Spreadsheets Solve Resufts Uiies Window Help

D= =] 8| =] @il =|#|m| = FimE @ il =] 8l @ BIF] 9] mw
=] %] a]|esx]a] e Ala|a] @ Al ] @ 2] S troroa D] £ 0[s]e ] 8] E| @

[=]|l & Model View M= E |[ 5 Animation of Mode 2 Period 0.473 Sec 9 [=]
= v - Faster Slower Close
3| 8.
|
z X
[ =]
a
£
]
]|
]|
a
1] |
% Animation of Mode 3 Period 0.456 Sec 8 [ B
Faster | Slower | Close Faster | Slower | Close

This brings us to the Response Spectra Selection window:

Response Spectra Analysis

ELECIERGILEIVEEL EN B C 91, 94 Design Spectra, S

Modes to Use: |

(Blank to use ALL modes)
Spectra Direction: m
Mode for Signage: IN[,ng j
Combination Method: (CQC b

Gupta Cutoff Freq,Hz:
Damping Ratio: |5
Start Solution I Cancel | Help |

Thefirst field isalist of the available spectrain the RISA-3D spectralibrary. For
thisanalysis, well have RISA-3D build a 97 UBC site specific spectra. See
Figure 16-3 in the UBC for the equations used to build the spectra. See Tables
16-Q and 16-R to obtain the Caand Cv values.
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A detailed explanation for all the fields on this dialog can be found in the
Response Spectra Analysis section of the help file, so we'll only provide a brief
description here.

The “Modesto be Used” field allows you to select which of the solved modes
should be used in the Response Spectra Analysis (RSA). Typically you will
usually leave this field blank to use ALL the solved modes.

The “Spectra Direction” specifies the direction of action for the base excitation
represented by the response spectra. For this model, we'll be applying the spectra
in the X and Z directions so we will leave this as is.

The “Mode No. for Signs’ field gives you some control over the signs of the final
RSA results. The modal combination methods available all are derivatives of the
SRSS method (Square Root of the Sum of the Squares), so the final results come
out ALL POSITIVES. This is because an RSA is intended to predict the
MAXIMUM values for the model response. This presents a problem if the RSA
results are being combined with a static solution, which will have both positive
and negative results. RISA-3D gives you the option of assigning signs to the final
RSA results based on the signs for the results for any particular mode. If you
choose not to use this option, just leave it set to “None”.

For the tutorial we will have RISA-3D automatically detect and use the dominant
mode (the mode with the highest participation factor, discussed later).

We will stick with the current combination method and damping ratio which are
CQC and 5% respectively.

So we've specified the spectra be applied in the X direction, and use the dominant
mode for results signs.

The default values listed are for Seismic Zone 3, Soil Type “Se” (Soft Soil
Profile).

Click OK.

When complete, you are returned to Enequencies spreadsheet. We'll go right
back in and perform a RSA for the Z direction.

1
2 2 1815 | 0551 | 94523

3 3 | tom | 05
4| Towls: | 94523 90353
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Modal Participation

The modal participation percentages are now recorded for the X and Z directions.
About these participation values: Be sure the participation for each direction totals
to 90% or more! For this model, we've met this criteria, but if you're running a
model where the participation total isless than 90%, you must return to the
dynamics dialog, increase the number of modes and redo the dynamic solution

and also the RSA.

OK, so the dynamic analysis and response spectra analyses are done. The final
step isto include these RSA results with the static loads in a set of 1oad
combinations to obtain the final, overall model solution.

Scaling Factors

Now comes the calculation of the spectra scaling factors. We won't be going
through the actual procedure here, but we’ll give a quick overview. (You can see
an example of the procedure in the Help file. Just search the Help index using the
keywords “scaling factor”, then select “RSA Scaling Factor” from the choices.)

The procedure we use is based on the requirements in Section 1630 of '97 UBC.
If you are not familiar with these requirements or if you use another building code
you will want to refer to the code to understand the basis for the procedure.

The reasons for having to calculate scaling factors are twofold. First, if a
“normalized” spectra was used to calculate the spectral results, you must scale the
normalized results to match your site specific criteria. Second, the UBC sets
minimum values for the design base shear.

In a nutshell, what has to be done is:
1) Calculate the UBC static design base shear (V).
2) Obtain the unscaled RSA Elastic Response base shear.

3) Scale the RSA base shear such that it satisfies the requirements of
sections 1631.5.4.

After applying the UBC requirements, the calculation for the scaling factors
(SF's) gives:

Sk =0.16
SE =0.16

(Remember that you can get the details for the scaling factor calculation from the
Help file as described above.)

These scale factors will now be applied to our spectral results so we can combine
them with our static results. All that's left to do is define our load combinations
and do the final analysis of the model.

108 Version 4.1




Version4.1

Tutorial Part |11
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What we have done here is combine the spectra analysis results (SX and SZ) with
the combination of loads previously defined in load combination 2 (L2).

Note that “0.05” is 30% of the “0.16"” scale factor. Using 100% dynamic response
in one direction with 30% in the other direction is a common way of accounting
for directional effects from RSA's in two directions at the same time. An
alternative to this method is an SRSS combination, which we will mention briefly.

RSA SRSS Combination

The SRSS flag indicates the RSA results from different directions are to be
combined using an SRSS combination. This will generally ensure that reasonable
maximum responses are obtained. Setting the SRSS flag will cause the RSA
results to be ALL POSITIVES. The flag itself is entered as a “+” or “-” to

indicate whether the combined RSA results are to be added (+) or subtracted (-)
from the other loads in the combination. We haven'’t used the SRSS flag here.

Final Solutions

We have no members in trouble so we are finished.
SelectSave As from theFile menu and name the file “Tutorial Part 3”.

If you or someone else has previously been through this tutorial you may get an
overwrite warning for this file; if you do, sele¥es when prompted for whether
the file should be overwritten.

At this point, we're finished with the tutorial. If you like, you can go back and
change some data, solve different Load Combinations, experiment with the plot;
whatever you like.
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Conclusion

Thistutorial israther long and detailed, but if you've completed all three parts you
should have a very good feel for how to use RISA-3D. Some of the topics we
have not covered are listed below. You may not use al of these featuresbut it is
always agood ideato be aware of what is available.

Of course, if you wish to know more about specific features, you can refer to the
on-line help system. You may use the index to locate a particular topic.

MODEL GENERATION

RISA-3D has an expanding library of automatic generators that can quickly
generate beams, arcs, trusses, cylinders and numerous mesh layouts of our plate

shell element. Click the #&] putton to access this feature. If nothing else, try the
rectangular tank generator.

MOVING LOADS

The standard AASHTO loads are built into the moving loads database, however
you can add and save custom moving loads as well.

THERMAL LOADS

You can model the effects of temperature differentials in members. These effects
cause the axial expansion or contraction of the member along its length.

RIGID DIAPHRAGMS

RISA-3D has rigid membrane and rigid plane diaphragms to handle different
modeling situations.

TENSION/COMPRESSION ONLY MEMBERS AND SPRINGS

These features allow you to model one-way stiffness such as braces that cannot
take compression or soil that can only resist compression.

STORY DRIFT, JOINT SLAVING AND ENFORCED DISPLACEMENTS

You may calculate and report inter-story drift, slave joints together or specify the
displacement at ajoint.

TAPERED MEMBERS AND UNEQUAL FLANGES

You may specify tapered wide flanges or members with unequal flanges and
design them per the Appendix F criteria.

If you have any questions, comments or suggestions feel freeto call us at 949-
951-5815, or FAX us at 949-951-5848 or e-mail us at “support@risatech.com”.

Thank you for using RISA-3D!
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