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Before You Begin

How to Use the Manuals

This Guideisdesigned to beread in two ways. If you are dready familiar with structural modeling in general you can

want more thorough explanations of the modeling process you may read all or some of the supporting text as you see fit.
Thetutorials are intended for the first time user of RISA-3D or those who need a refresher on how the program works.

mentioned above or 3 to 4 hoursif you read all of the supporting text. We've broken the i[lii)_r_i_é_l_s"ﬁrinsﬁ_j/_bﬂ_abﬁ’t have to
doit al at once.

Thetutorial isintended to teach you the basics of defining and solving modelsin RISA-3D, and also how to review the
results. Wewon’t go into alot of depth regarding the analytical aspects of RISA-3D here; that's what the RISA-3D
Genera Reference manual and on-line help file are for. What we will cover is how and when to apply RISA-3D features
to help you be most productive. For example, we'll perform steel, concrete and wood code checks in this tutorial, but we
won't discuss the specifics of how those code checks are calculated; that is covered in excruciating detail in the General
Reference sectionstitled Hot Rolled or Cold Formed Seel Design, Concrete Design, and Wood Design and aso in the
help file.

After you have gone through this User’s Guide, use the Generd Reference and On-line Help for detailed information on
any topic. The topics are summarized in the table of contents and are thoroughly indexed.
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License Agreement
END-USER LICENSE AGREEMENT FOR RISA TECHNOLOGIES® SOFTWARE:

The RISA-3D software product (SOFTWARE PRODUCT) includes computer software, the associated media, any printed materials, and any
electronic documentation. By installing, copying or otherwise using the SOFTWARE PRODUCT, you agree to be bound by the terms of this
agreement. If you do not agree with the terms of this agreement RISA Technologies is unwilling to license the SOFTWARE PRODUCT to
you. In such event you must delete any installations and destroy any copies of the SOFTWARE PRODUCT and return the SOFTWARE
PRODUCT to RISA Technologies within 60 days of purchase for afull refund.

Copyright 2007 by RISA Technologies. All rights reserved. The SOFTWARE PRODUCT is protected by United States copyright laws and
various international treaties. All rights not specifically granted under this agreement are reserved by RISA TECHNOLOGIES.

1. SOFTWARE LICENSE. The SOFTWARE PRODUCT islicensed, not sold. All right, title and interest is and remains vested in RISA
TECHNOLOGIES. You may not rent, lease, or lend the SOFTWARE PRODUCT. Y ou are specifically granted a license to the use of this
program on no more than one CPU at any given time. The Network Version of the SOFTWARE PRODUCT is licensed for simultaneous use
on a certain maximum number of network stations that varies on a per license basis. As part of the license to use the SOFTWARE
PRODUCT, the program user acknowledges the reading, understanding and acceptance of al terms of this agreement. The SOFTWARE
PRODUCT may not be reviewed, compared or evaluated in any manner in any publication without expressed written consent of RISA
Technologies. Y ou may not disassemble, decompile, reverse engineer or modify in any way the SOFTWARE PRODUCT. If the SOFTWARE
PRODUCT was purchased at a discounted price for educational purposesit may in no event be used for professional design purposes. The
terms of this license agreement are binding in perpetuity.

2. DISCLAIMER. We intend that the information contained in the SOFTWARE PRODUCT be accurate and reliable, but it is entirely the
responsibility of the program user to verify the accuracy and applicability of any results obtained from the SOFTWARE PRODUCT. The
SOFTWARE PRODUCT isintended for use by professional engineers and architects who possess an understanding of structural mechanics.
In no event will RISA Technologies or its officers be liable to anyone for any damages, including any lost profits, lost savings or lost data. In
no event will RISA Technologies or its officers be liable for incidental, special, punitive or consequential damages or professional malpractice
arising out of or in connection with the usage of the SOFTWARE PRODUCT, even if RISA Technologies or its officers have been advised of
or should be aware of the possibility of such damages. RISA TECHNOLOGIES' entire liability shall be limited to the purchase price of the
SOFTWARE PRODUCT.

3. LIMITED WARRANTY. RISA Technologies warrants that the SOFTWARE PRODUCT will operate but does not warrant that the
SOFTWARE PRODUCT will operate error free or without interruption. RISA Technologies sole obligation and your exclusive remedy under
this warranty will be to receive software support from RISA Technologies via telephone, email or fax. RISA Technologies shall only be
obligated to provide support for the most recent version of the SOFTWARE PRODUCT. If your version of the SOFTWARE PRODUCT is
not the most recent version RISA Technologies shall have no obligation to provide support in any form. Except as stated above the
SOFTWARE PRODUCT is provided without warranty, express or implied, including without limitation the implied warranties of
merchantability and fitness for a particular purpose.

4. PROTECTION DEVICE. In the event the SOFTWARE PRODUCT requires the use of a PROTECTION DEVICE to operate, you are
specifically prohibited from attempting to bypass the functionality of the PROTECTION DEVICE by any means. If the PROTECTION
DEVICE becomes broken or inoperable it should be returned to RISA TECHNOL OGIES for a replacement. The replacement will not be
provided if RISA TECHNOLOGIES can not affirm that the broken PROTECTION DEVICE was originaly provided by RISA
TECHNOLOGIES for use with the SOFTWARE PRODUCT. A lost or stolen PROTECTION DEVICE will not be replaced by RISA
TECHNOLOGIES.

5. TERMINATION. RISA TECHNOLOGIES may terminate your right to use the SOFTWARE PRODUCT if you fail to comply with the
terms and conditions of this agreement. In such event you must delete any installations and destroy any copies of the SOFTWARE
PRODUCT and promptly return the SOFTWARE PRODUCT to RISA Technologies.

6. CHOICE OF LAW. By entering into this Agreement in accordance with Paragraph 1, above, you have agreed to the exclusive jurisdiction
of the State and Federal courts of the State of California, USA for resolution of any dispute you have relating to the SOFTWARE PRODUCT
or related goods and services provided by RISA Technologies. All disputes therefore shall be resolved in accordance with the laws of the State
of California, USA and al partiesto this Agreement expressly agree to exclusive jurisdiction within the State of California, USA. No choice
of law rules of any jurisdiction apply.

"RISA" as applied to structural engineering software is atrademark of RISA Technologies.
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Installation
To install RISA-3D please follow these instructions:
1) Put the RISA-3D CD in your computer CD drive.

2) If the CD starts automatically go to step 4. If the CD does not start after 10 seconds click the Windows Start
button and select Run.

3) In the Run dialog box type “d:\launch” (where “d” isthe label of your CD drive) and then click the OK
button.

4) Follow the on-screen instructions.

Technical Support

Complete program support is available to registered owners of RISA-3D and isincluded in the purchase price. This
support is provided for the life of the program. See the RISA-3D General Reference or Help file for alist of your support
options.

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 isreleased, the life of the previous version is considered to be ended.

RISA Technologies will support only the current version of RISA-3D.

Maintenance
Program maintenance provides al upgrades to RISA-3D, and discounts on new products.

When your maintenance expires, you will be given the opportunity to continue program maintenance on an annual basis.
Y ou are under no obligation to continue program maintenance, of course, but if you decide to discontinue maintenance
you will no longer receive RISA-3D program upgrades and technical support.







Overview

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 afina design. The purpose of RISA-3D isto speed up this process.

RISA-3D 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. Y ou may view and edit these spreadsheets at any time. The converse is also true;
what you enter and view in the spreadsheets may be viewed and edited graphically at any time. Y ou will be thoroughly
exposed to both sets of these tools in this tutorial.

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 editing tools.

Typically you'll use the spreadsheets to define some prdiminary information such as material and section properties.
Then you will proceed to the drawing grid and graphically draw the bulk of your model and apply loads.

Other graphic editing features 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

Y ou can review your results graphically or with the spreadsheets. Spreadsheet solution results (displacements, forces,
stresses, etc.) are listed on the Results menu. Y ou can sort and filter these results to get exactly what you want. In the

graphic views you can click on the Plot Options .EJ button and choose the results that you want to display; force
diagrams, plate contours, deflected shapes, etc.

Important Assumption!

The tutorial iswritten with the assumption that RISA-3D has not been customized and isin the default, installed state.
RISA-3D allows you to customize its settings so that it best suits your needs. If the installation of RISA-3D 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. Y ou may reset the program defaults by selecting this option in the Prefer ences on the Tools menu.

Conventions Used in the Tutorials

Action Items
Thistutorial builds upon itself from start to finish and it is important that you do not miss a step and get off track. To
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computer. If you wish to work through the tutorial quickly you may scan for the action items and read the details that
interest you.

Using the Mouse

When we say to “click” something with the mouse, we mean move the mouse so the mouse pointer on the screen ison
the object. Once there, press and release the |eft mouse button. Occasionally we will want you to click the RIGHT
button. In this case 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 asthis, typeit in exactly aslisted, except don't type the commas! When something is listed
in brackets ([ 1), it means press the particular key. For example, [Enter] means pressthe “Enter” key, [Spacebar] means

press the space bar, etc. “Alt-" and “Ctrl-" mean press the listed key while holding down the Alt or Ctrl key. [F1],
[F2], ... mean press the indicated function key at the top of the keyboard.
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First Look at RISA-3D

Starting RISA-3D
So lets take a quick first look at RISA-3D and then we'll begin the tutorial.

Title Bar

Main Menu

RISA Toolbar Minimize = Maximize/Restore  Close Button

IR
e T

>

Status Bar Workspace Data Entry Toolbar
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The RISA-3D logo image in the center of the screen will disappear after a few seconds. Let’ s take a moment to explain
what you have in front of you.

Title Bar

o BISA-H Daregioe - [CRESAY uraitleds 3] - [Hodel eu] - EE

The bar along the top of the screen is called thetitle bar. It contains the name of the file that is currently open in RISA-
3D. The three buttons =181 X| on the far right side of the title bar are used to control the main window. The '=! button
will shrink RISA-3D to a button on the taskbar. The & button will shrink the RISA-3D window on your screen. The Xl
button will close RISA-3D, prompting you to save changes if necessary. Y ou will aso see these buttons in other RISA-
3D windows and they have basically the same functions there as well.

Main Menu

File Edit Global Units Wiew Insert Modify  Spreadshests Solve Results Tools  Window  Help Director

Just beneath the title bar is the RISA-3D main menu beginning with File on the far left and ending with Help on the
right. These menus provide access to al of the features RISA-3D has to 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 helps you access file operations such as opening and saving, importing, exporting and
appending files.

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

Global —The Global parameters allow you to set options that apply to the entire model such as design codes, shear
deformation and warping effects, p-delta options and model descriptions and notes.

Units — This option takes you to the Units dialog where you can choose different units and convert existing data.
View — Usethe View menu to open a new model view or to adjust the current view.

Insert — The Insert menu is used to insert joints, members, plates and loads into the model. All of these items may be
input graphically or entered in the spreadsheets. This menu gives access to the graphical methods that RISA-3D provides
and the Spreadsheet menu helps you access the spreadshests.

M odify — The M odify menu gives access to the graphic editing features and may be used to modify existing joints,
members, plates and |oads.

Spreadsheets — Y ou 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.

Tools— RISA-3D provides features to help you organize identify and correct problems as you model the structure.
Program preferences are also located here.

Window — The Window menu can be used to manage all 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.

Director — If your RISA-3D model islinked to a RISAFloor model, then you will use this menu to
switch between the two programs.
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Toolbars

RISA-3D has toolbars with buttons to help you access common commands and popular options. All you need to note at
thistime iswhere 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.

RI SA Toolbar
DEl Bl@l«- oL TUi0G R EIE @ = R[EED & ]

The RISA Toolbar isthefirst 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.

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 smply be a matter of persona preference. The good newsis that RISA-3D gives you the options.
The tutorial 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.

Window Toolbar
m B FE et aay BAGIRI I e ]@ R 4 S EEE

The Window Toolbar isthe 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 spreadshest, this toolbar will contain the buttons similar to those below, which provide
spreadsheet tools such as Fill and Math.

e B e 8"

3
i
3

Drawing Toolbar
T H L wm gy A Bedx | A | B EE

The Drawing Toolbar isthe third horizontal toolbar in the figure above. This toolbar may be turned on and off as
needed to help you with graphic editing.

Selection Toolbar

The Selection Toolbar isthe vertical toolbar along the left side of the screen. It provides selection tools to help you
H  work with parts of the moddl. Y ou will make selections when you do things like graphically edit only part of the
model or print only part of the results. This toolbar only works with the model view windows so if you are working
in another window such as a spreadsheet, this toolbar will not be seen.

E¥<)-

SFTEICAN T
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Spreadsheet Toolbars
N2 x|| Thevertical toolbar on the right of your screen isthe Data Entry Toolbar. It looks a bit
different because it has larger buttons with text on them, instead of pictures. This
Materials toolbar is to assist you in accessing the spreadsheets while building amodel. The

Section Sets

Design Rules

Joint Coordinates

Boundary Conditions

Diaphragms

Members

Plates

Basic Load Cases

Joint Loads

Paint Loads

Distributed Loads

Member Area Loads

Plate Surface Loads

Moving Loads

Load Combinations

buttons are generally in the order in which you would typically build a model. We will
use thistoolbar frequently as we work through the tutorial.

A similar Results Toolbar is presented after the model has been solved to help you
access the result spreadsheets.

These toolbars may be turned on and off by clicking @l and E onthe RISA
Toolbar.

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 contains a white model view with

the default drawing grid and the New M odel options. (We will see how to change the default grid and
many other defaults as we go along.) As we open hew model views and spreadsheets they will also appear in the
workspace. This brings us to the types or windows that we can work with.

Windows

Results I
Joint Reactions

Jdoint Deflections

Stary Drift

Member Forces

Member Stresses

Member Torsion

Member Deflactions

Suggested Shapes

Design Results

Concrete Reinfarcing

Plate Stresses

Flate Forces

Flate Corner Forces

Material TakeOf

Frequencies

Mode Ehapes

I ]
% heet Cosrdimates and Temperatures i
Al ¥ Labved E3 7] in ] ZEl | Temp[F] Detech
B 050 IBI6 10 a1 1] O =i —
] [FE] [ 10 ] [ |
24 [Fr] CE il T8 [1] [
= WS BN E TE i C Scroll bar
Fo] [ED ELEEE L 2] [ ] I
I L) TEIE | 10 TE [ 0 J buttons
= () n e 11,15 0 T
] [EE] GAS 1T T8 [] o
a HXa 12313 10 11.1% a C
] [E] 198875 10 11.15 [i] C
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35 [E] 1243 o 18 [ [
ls] ] W [EXTECH T 1t i ]
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Scroll box

Y ou 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 is the ability to have multiple model views and
multiple spreadsheets open at one time. The optionsin the Window menu are provided to help you manage these

windows.

Notice in the windows above, the same three buttons =121 %] are located 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.

10
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Views

1]

s )

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

One thing to remember is that the toolbars that RISA-3D displays depend 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. Y ou need to select amodel view first before you can access the zooming tools.

Spreadsheets
Hori tal % lerk Cosrvinstes snd Termeraburss . I [
orizonta Al k] Lape | vm ZM__| Temp FI| Cetach From fagm

Scroll Buttons 1 ~ o o 1 1 o —t

1 [T .25 o i [] u]
@ [ o [ o [ w | i \ Column
9 ] 2625 0 15 [ u]
5 ' i il = ] = Buttons

g ] o526 0 a ] O
Active Cell 7 [ ] 5 ] ] u]
] ] M6 [ ] 1 O
] [ 1l & 15 1 O
10 HI0 M6 & 15 1] O
11 K11 1l E] ] 1 O
7] [ .25 5 ] 1 O
JAE] (15 [ I [ ] m]
/ 11 Hi4 [ 1 ] 1 O
11 IS 11175 1 1] [1] ]
Row WG [EXTHS 1 ] 1 ]
Buttons 7 T Wk T} ] ] 0
18 [ i T EEE] [ 0
18 W10 | B.EES i EEC] i u]
T Wm | 134= | 10 EED ] ]
a NIl | 1GEEIE | 10 375 ] ]

bE] NiZ ] I ERE] [ ] .

“in 1] i in IE i [l e

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 cell that moves around the
spreadsheet as you hit the cursor keys (? , ? ), Page Up, Page Down, Home, End, etc.

You may also 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. Y ou may select multiple rows or columns by clicking and
dragging the mouse across multiple row or column buttons.

11
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Dialogs
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Dialog 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 aso click on the 2 button in the titlebar, and then click on any item in the dialog
to get help for that item.

Status Bar

¥ B R |A\Inwahle axial compressive stress per AISC Chapter E | ksi ‘ 2.4, 36, 26.4 (ff)

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 theright 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.
L ook to this box for help as you need it.

The middle message box is used to report the units of the current spreadsheet cell. Asyou 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 theright 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.

Getting Help

RISA-3D offers avariety of waysto find help with the program in general or with a specific feature. There are three
types of help available within RISA-3D: General Help, Window Help and “What’s This?".

Help Topics

Usethe @ toolbar button to open the three-tabbed help window below and search on your own. The first tab,
Contents, displays the list of major content areas that you may choose from by double clicking on them. The I ndex tab
allows you to search for help topics based on keywords. The third tab, Find, is a more detailed search that allows you to
search the actual text of the topics to locate the keywords that you enter.
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Once you have atopic 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 Specific Help

Window help accesses the above help topics for you. Usethe 2 toolbar button or the ﬂl button in dialog
boxes to open the appropriate help file topic that is relevant to what you are currently working on. Thisisvery useful!

“What's This?”

“What's This?’ isaHelp option that lets you point to an item in adialog box and find a brief definition of the item. Click
the 21 button on the right side of the dialog title bar and the mouse cursor changes to allow you to then click on an item
inthedialog. 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.
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What's Ahead

In the tutorials we will be modeling this structure:

i el Wiew =|0] x|

| 5|
Ei | Ao

WEe Il make use of both the spreadsheet and graphic drawing capabilities of RISA-3D. In Tutorial 1 we will create a 2-D
frame comprised of a concrete frame supporting awood truss. In Tutorial 2 we'll “extrude” thisinto a 3D model, add
steel beams, girts and plates. Tutorial 3 will show how to define loads in the model. Tutoria 4 will teach how to run
static solutions and review the results. Tutorial 5 will demonstrate dynamic analysis and seismic design.

Thistutorial isintended to demonstrate the “real world” design process. This means we won't just enter the data once,
solve the model and miraculously have a completed design. Just asin 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 procedure; the real test is how easily you can change your model!
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Tutorial 1 - Modeling
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So we have started RISA-3D and are ready to define our model. We should note here that your picture might not look
exactly like the screen above. Y our computer screen resolution and font sizes can change the appearance of the menu and
toolbars. Thisis simply cosmetic and should not affect your ability to go through this tutorial.

Starting a New File

Starting a new file presents you with a clean date with someinitial options. A blank drawing grid is placed in the
workspace and you are given optionsin adialog box with the title Starting a Model. Y ou can choose to start drawing
your model or open an existing model. To start anew model you may begin by defining members, plates or use a
template to generate it automatically, or click Cancel and work on your own. Notice that abox is checked that reads
“Open the Global Parameterswindow also”.

Automatically Generating with Templates
RISA-3D has powerful templates that automate the generation of structures. Y ou may access them by selecting
Structure on the Insert menu or clicking !l

Some of the templates are very specific such asthe Rectangular Tank with Stiffenersor the General Truss generator.
Some are generd such asthe Circular Disk With Plates. Thisway you can generate just about any typical or repetitive
model or model component. The tutorials do not use the templates in order to teach you how to model structures without
them. Once you know this you will easily understand the templates and will be able to use the all of the power of RISA-
3D.

Global Parameters

Global Parameter s are settings that apply to themodel as awhole. This window is opened automatically because of this
checked box that we mentioned above:

¥ Cpen the Global Parmeters window also?
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Any notes that you would like to keep with the model may be typed in the Notes area.

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 Number of Sectionsfield 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 Number of Internal Sections controls how many places along each member the software cal culates and stores
results such as deflections and code checks. The member force diagrams displayed in the model view and the detail plot
are also drawn from these results.

The checked Include Shear Defor mation box indicates shear deformation considerations are to be included in the
model solution. Thiswill aimost always be checked (the default). For more information on this see the General
Reference.

The Include War ping field indicates whether you want RISA-3D to consider torsiona warping effects when calculating
stiffness and stress values for wide flange and channel shapes. For more information on this see the General Reference.

The Area Load M esh size controls how many discrete areas the load is broken into before it is attributed to the
members.

The Merge Tolerance is used as the maximum distance 2 joints can be apart and still be merged together. It is aso used
when scanning for crossing members and for unattached joints aong the spans of members.

Moving down, the P-Delta Tolerance isused to set the convergence tolerance for the P-Delta analysis. Leave this set to
0.5%. Gravity Acceleration and Eigensolution Conver gence Tolerance are used for dynamics and will be discussed
later.

The Vertical Axisoption is used to indicate which of the three global axes (X, Y or Z) isto be considered the vertical
axis. For this model, leave this set to “Y”; indicating the global Y-axisisthe vertical axis.

The Global Parameters dialog should now look like this:
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Global Parameters 2l

Description  Solution |Codes| Concretel Footingsi

Mumber of Sections: |? 3: IMTERMAL Sections: Imu vi

v Shear Defarmation W Torsional Warping
Area Load Mesh: W' int2 Merge Talerance: IT' in
P-Delta Talerance: [ 5 % (Convergence tolerance as a %)
Gravity Acceleration: [32.7  fsect2
Eigensolution: 1.E-[4  Convergence Tolerance

Wertical Axis: © ¥ & Y ¢ Z  Member Default Orientation

Save as Defaults I

Ok I Cancel Apply Help

Global Parameters 2=

Descriptionl Solution  Codes I Eoncretei Footingsi

Hot Rolled Steel :|f

Cold Formed Steel 1|AISI 89: ASD x|

Wood:{NDS 91/97: 45D v]

Wood Temperaturel< 100F |
Concrete :IACI 2002 |
Save as Defaults |

Ok I Cancel | Apply | Help

These items control how code checking is performed.

Currently the Hot Rolled Steel Code choices include 9th edition ASD, 2™ Edition LRFD, 3" Edition LRFD, and

severd internationa steel codes.

The Cold Formed Steel Code choicesare AISI 99: ASD & LRFD, AlSI 01: ASD & LRFD, and several international

codes.

The choices for Wood Design Code and Concr ete Design Code are aso the standard US codes along with several

international codes.

We will use the default specifications for the tutorial, which are already selected.

17
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Global Parameters J 2 x]

Descriptionl Solutionl Codes Concrete | Footingsl

- Shear Tie Options ¥ Use Cracked Sections

#ShearReginns:lvi [~ Bad Framing \Warnings
Reqion Spacing Incr. : | 4 in ¥ Unused Force Warhings

[~ Min 1 Bar Dia Spacing

~Biaxial Calurnn Design
' PCALoad Contour Method Parme Beta Factnrl 65
" ExactIntegration Method

—Zoncrete Stress Options ——— - Concrete Rebar Set
¥ Rectangular Stress Block ‘ |ASTM AETS vl

" Parahalic Stress Black

Min % SteelfurCDlumn|1

Save as Defaults | Max % Steel for Column I g
Ok I Cancel | Apply | Help |

The entries under the Concr ete tab contain options related to the analysis and design of concrete members.

The Shear Tie Options allow you to control the Number of Shear Regions that will be used when detailing a beam or
column span. It also alows you to specify the increment that you' d like the program to use when increasing or reducing
the spacing of the shear ties.

The Biaxial Column Design Options controls which method will be used to determine the biaxial column capacity. The
options are the PCA L oad Contour Method and the Exact Integration Method.

This method is more accurate than the Load Contour Method and does not require you to make an estimate of the Parme
Beta Factor.

The Concrete Stress Options allow you to choose what type of stress block to consider in your analysis. The options are
the constant Rectangular StressBlock and the Parabolic Stress Block. Since the parabolic block is more accurate, we
will select this stress distribution for our design.

Check the Used Cracked Sections box if you want to modify the member stiffnesses by the I cr Factor . For more
information refer to the General Reference.

Checking the box for Bad Framing Warningswill produce a message in the error log whenever the program detects a
member that is unsupported at either of its end joints. This can be common for models that contain cantilevers, rafters
and such.

Checking the box for Unused For ce War nings will produce messages on the member detail report that inform you
when weak axis and torsional moments have been neglected.

The Concrete Rebar Set alows you to specify the grade of rebar you wish to use. Y ou can aso specify a Minimum %
Steel and Maximum % Steel for column reinforcement.

Before we close this window we' Il look at the buttons at the bottom. On the |eft is a button that you will seein afew
different places, “Save as Defaults’. If we were to click it now all of the changes we have made would become the
default settings for future models.

Also note the Help button and the 21 button in the upper right corner. Both are there to assist you. The Help button will
take you to atopic in the help file that explains all of the options before you. The 2l button allows you to get an
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explanation of any one option you click on. Click on Help to see a detailed explanation for al of the options on this
window.

Note, you will also see atab labeled Footings if you have RISAFoot installed.

Members

Y ou should now see a dialog box for Member Properties which is shown below.

2x
Diraw Membars | modry Frenemes | Wadty Desian | Solitbembers |
telambear Matadiat Type and Shape
PR : Mo Lebel Pieix |
F HotFolld © Arsin aSechon Sel Ao
HA1A - Joinl Label Pieiix in.'
" Cold Formed r
= . . Fielear= Coder
Wil * fizzin Shepe iy % Fully Fived o Beth End.
Stat Shape I~ Prred o Both Erek
T Concrete [imer _I
£ i T Design List: Enth ey 3
- [wice Florge - v Fhycal Member
BEnet- Malanat ™ Top ol Member
] —Cherdation O
|46 Gr o - okl L
T K dokk
Bean - Finlata Argls
™ Keep thiz diakeg open
teeiy | ke | Hap |

For the members we are going to draw we must first define what Material Type to use. The current options are Hot
Rolled, Cold Formed, Wood, Concr ete and General. Since the program knows what material a member is made from,
it will sort your input spreadsheets and solution results based on that material. When performing a solution, the program
will only analyze / design members for load combinations that are appropriate for that material. We will discuss this
issue further in Tutorial 3 — L oading.

Notice that when you click them, the white circles " will become filled %' to indicate that your
choice has been accepted. These circles are known as radio buttons and are used when you must
choose between two or more items that are mutually exclusive. To select aradio button, you may
click on the circle itself or on the adjacent text.

Next we need to decide how we want to define the cross sectional properties of the member. We can assign a shape
directly, or define our properties based on section sets. Since we know we want to start with a 12x12 column
we will start by assigning our concrete shapes directly, but will later use Section Sets for our wood truss and steel
members.

Now set the Design List Type.
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The dialog should now look like the following:
2| x|

Draw Members |Modmr Properties | Modify Design | Split Mernbers |

— Member kMaterial Type and Shape
Member Label Frefi I
(" HotRolled  { Assign aSection Set iR
IEDNEM v] Joint Label Prefiz IN
" Cold Formed
: ) —HReleaze Codes
 Wood ' Assign Shape Directly " Fully Fixed at Bath End:
o Start Shape: " Pinned at Bath Ends
0
SONErEtE [cRECTIZNZ 7
¢ Aluminurm Design List: I Both'Ways bt I
IHectanguIar 'l ¥ Physical Member
" General W aterial ™ Top of Member
Conca000Nw e - Orientation Options
Type: K. Joint I
£ Ratate Angle |

I™ Keep thiz dialog open

Apply I Cloze | Help |

Member Releases

To theright of the Section Set are the member’s Release Codes. The release codes 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 end joints).

Note

Y ou 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 conditionsto
model how the structure is attached to its external points of support, for example how the
columns are attached to the foundation.

We will use fixed ends, so there is nothing to change here. Let’s start drawing the columns.

Notice that your mouse cursor has changed to &? and the Draw / M odify M emberszl button on the Drawing
Toolbar is*down”.

Drawing Grid

RISA-3D will open with a 30 x 30 grid spaced at one foot. This would work with our model but let’s change it to make it
easier to find our column and beam locations.
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The drawing grid may be specified in plan or in either elevation. For our model we will leave the drawing grid in the XY
plane.

3.4@3.75,. 3
Now double-click on the current Y-Axis entry of “30@1” and type (including the commas):
10,85.4
The dialog should now ook like this:
Drawing Grid | Snap To Options |
— Drawing Grid Origin [f]————— [~ Grid Flane
< oo | o o 5 T

I Click on a location to relocate Origin

& Rectangular Grid Increments
X iz [f) ¥ iz [ft)

[3ae3755 [1054
! )
| |

Skew Angle[deg) ID

" Radial Grid P

Start ﬂngieideglln

Ahgle Incremerts [degll8@22,5

Fadial Incremenits (110, 1022

—Save and Recall Grid Settings...

INDSavedGlids._. 'i Hetrievel Save I Deletel

- Show Girid Az... [T Save Cunent Settings as Defaults?

i Lj " Pai
+ Lines Paintz I—IUK T | Help I

What we've done is define adrawing grid with an initial X-increment for our truss points of 3 ft followed by 4 equal
increments of 3.75 ft each and afinal increment of 3 ft. Note the use of the* @” symbol to define a series of equal
increments. Our Y increments are set at the beam, the bottom chord and the top chord.

Other things to notice here are that you may specify aradial grid and you may save the grid layout to use in other
models. You may also specify that the layout should be the default grid layout each time the program starts up.

Drawing Members

RISA-3D displays the coordinate location of the mouse in the lower right corner of the status bar (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 agrid point or ajoint location); you'll see them change as you move the mouse around. When you arein a
drawing mode, graphical editing points are highlighted by a red dot # whenever the tip of your mouse cursor passes over
them.

21



RISA-3D User’s Guide

We will provide sketches showing what is to be drawn, as well as dictating the required operations in terms of grid
coordinates. For your model to be the same as that in thistutorial it isimportant to draw just asit is described in here.
Watch the coordinates display at the bottom right to make sure you’' re moving to the right location.

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

A

Y ou should now have aline drawn from that point to the mouse, this line follows the mouse as you moveit. Also ajoint
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, so try again.

The line that follows the mouse should now be anchored to this new grid point, joint N2, and your screen should now
look like this:
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Now is agood time to point out the Undo button ** on the RISA Toolbar, which will undo any mistakes that you
make.

Let’s continue with our drawing. 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.

A

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

23



RISA-3D User’s Guide

Thiswill pop the button back “up” and the cursor becomes the standard arrow [}s .

Before drawing the truss we will change the way that members are shown and make them color-coded by their section
ets.

Set Options for Current Yiew e

Jaints |Members| F'Iatesl Loadsl Deflection Diaglamsl Misc: |

v Show Jaints i St H e st
% Show Joint Labels [ e st [ % e Wament
" Mo Labels I imirection T ffwis i Erment

i [T 2 Dyechiony. [ 2 i Mt
v Show Boundary Conditions

I~ Show Spring Stiffnesses fFlotEeales jon |

™ Show "ALL" Condiians I lrelide the Magmtudes

Iv Orly Show Fin and Fi
[Vezimal Flaces: I 1 vI
™ Show Rigid Diaphragms
[Eombirahian e ze For Hesulbs BisplEn I j

0Ok l Cancel | Apply | Help |

WEe Il discuss the plot options in more detail |ater.

Beneath thisthe first indented option is “ Color Basis’ and “ Section Set” isalready selected. We have now told RISA-
3D to color code the members by their section sets.

Now the dialog box looks like this:
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Set Options for Current ¥iew

Joints  Members I F'Iatesl Lnadsl Deflection Diagramsl tizc I

= Diraw Members &z...

2]

= emtier Fesis

i ] 0-:&: [ erarm
" Wireframe * Color Coded ¢ Fendered IN._-.r;e T|
Labeling: Color B aziz: % % of Length
Tierspaien:
[No Labelin ¥] [Section 5e 7| [anz =] Bliape
T
™ EirnedEnds  Labsling: " End Pullback. A
i " ft
& FRigid Offsets |ND LabEIIHJ |1 [ Meagritudes
| End /J End Tranzparency
" Meither e Pt Siae:
0%
a3 -
" Don't Diaw the Members
Eombimator e WeeFarH esulte lsnlan; I j

0k I Cancel | Apply | Help |

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 any section sets yet, but that is about to change. The “na’ color used
for our columns indicates that they were not defined with section sets.

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

The Section Set field issimply the label that refers to the cross-sectional properties to be used for the members. We will
place the membersin the sets as we build the model and define the properties later on.

Notice how the currently selected Section Set now reads “WOOD1A”. The drop down list for Section Setsand M aterial
automatically changed when we selected Wood for our material type. The program knows that we have selected our
Material Type. It has, therefore, adjusted the other menus and entries to be consistent with our material choice.

The dialog should look like this:

25



RISA-3D User’s Guide
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This sketch shows what you' Il 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 aline connected to it from the end point of the new
member. This enables you to continue drawing new members. The truss chords are being drawn with a different color
because of the different section set we are using.
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The truss chord members are now defined. Next we'll draw the web members. We will use the WOOD1A section set
again, but will later change this assignment to give the web members different properties from the truss chords.

Another way to get back to the Member Propertiesdialog box isto use a specially tailored menu called the shortcut
menu. This menu is accessed by clicking the RIGHT mouse button where you are working. RISA-3D presents you with
amenu that is relevant to what you are currently doing.
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This menu brings relevant options right to where you are currently working. Notice that al of the options have to do with
the view that we are currently working with. If we were working in a spreadsheet the choices would be relevant to that
spreadshest.

Note that the first option is called Recall Last Dialog and note also that next to it is “Ctrl-D”. This means that executing
the key combination Ctrl-D is the same as clicking that option.

The dialog now looks like this:
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Now click Apply

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

This sketch shows what will be drawn next, lines from A to B, to C, etc. ending at point E:
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Physical Members

Y ou may notice that we have defined our truss chords with one member, rather than multiple members between each

panel point. RISA-3D’s Physical Member feature allows usto do this and much more.
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Physical M ember s automatically connect the members that frame into them. This means that you don’t have to use
multiple members to model what is one Physical Member in the field. Later when changes are made to the model you
don’t have to work with multiple smaller members to make modifications. Most important, the results for these members
will not be spread out over multiple members, making it difficult to find design values. RISA-3D does al of the
bookkeeping behind the scenes letting you see your model asit really is.

RISA-3D starts you off with one section set for each basic materia type. We will have to create new ones as we go
along. Creating new sections is accomplished in the Sections spreadsheet. While we 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 Material spreadsheet.

On the Data Entry Toolbar click on — Materisls | and this window will open:

Hot Rolled Steel Properties i ] B

Hot Rolled |CD|E| Furmedi Wundi Cnncretel Generali

(][] Label E [ksi] G [ksi] MU Therm ... | Densit.. | Yield[k..
1 A36 Gr.36 26000 | 11154 3 [ 49 36
7 ASTZ Gr50 26000 | 11154 3 A5 49 a0
3 ABGZ 26000 | 11154 3 65 49 a0
4 ASO0 Gr42 26000 | 11154 3 65 49 42
5 AS00 Gr4B 29000 | 11154 3 B5 49 46

Notice how the materials spreadsheet is organized based on material type with the detailed information for each type
given on a separate, tabulated page. Take a moment to review the information shown on the Hot Rolled tab. Click the
Cold Formed and Concrete Tabs as well. Asyou review thisinformation you can see that RISA comes with standard
properties already defined for the most common materials used in the United States.

Note

Y ou may save any changes, to this and other spreadsheets, as the default values. If, for
instance, you' re working on a Canadian job with a steel that conforms to the G40.21 spec
then you can add this material and save it by clicking the =l button on the Window
Toolbar. New fileswill then start with this steel material automatically.

To increase or decrease the width of a column, drag the line to the right of the column
heading. Y ou may also look to the status bar for a full explanation of the current column.

Wood Properties

For our model we will modify the wood material for the truss members. The complete NDS species database isbuilt into
the program. Therefore, you can select any valid species/ grade combination and RISA-3D will provide the design
values. We are going to change the grade from “No.1" to “ Select Structural”.

The active (green) cell should now bein the Grade field. Notice that there is also an arrow in the
cell that looks like this =,
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i
Hot Rolled I Cold Formed YWood I Concrete | Ganeral |
[«] [»] Label Species Grade cm | Emod MWu | Ther.. | Densik..
1 DF Larch  |Douglas Fir-Larch géledﬂmm\j O 1 3 3 035
2 So Pine Southern Pine B = O 1 3 3 035
Mo.1
MNo.2
Mo.3 s
Stud

Construction
Standard
Uttility

Dense Select ! v|

You could use the Save as Defaults button =l to make our changes the default values for new
models. Now that we' ve defined our material properties, we'll use them to define our members and
section sets.

Design Rules — Size / UC

RISA-3D has the ahility to optimize hot rolled, cold formed, wood and concrete members. This means RISA-3D will
suggest a lighter, more efficient shape for each of our members. When suggesting an alternate shape, the program will
only consider shapes that are included in the given Design List. For example, a section set could be defined with the
“Wide Flange” redesign list. Thislist only contains wide flange sections from the A1SC Manual of steel construction.
This means that the program will never suggest that a channel or H pile would be a more efficient shape. For information
about editing the existing Design Lists or creating your own custom design lists, refer to the General Reference manual.

Next we will specify some additional restrictions on the what types of sections the program will choose for redesign. We
do this on the Design Rules spreadsheet.

Design Stee and Code Check Parameters i =
Sl | Concrele Rebar |

A Lake| pax Diapittr,.. | lin Depdnf | Wiasddm). | wineading. | bias Bendi.. | Mag Shear
N R

This spreadsheet should look like the figure below:
-lolx]

Size/Jc | Concrete Rebar i

E m Label tzx Depth... | Min Depthl.. | Maxiidthl.. | MiniWidth(i.. | Max Bendi... | Max Shear..
i Col-Rules 14 14 1 1
2 Steel-Brs 12 A5 A5
3 Cone-Bms 12 10 A5 A5
4 Truss-Rules 10 35 1] 1.5 95 95
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Notice there are several parameters available to control the suggested alternate shapes. Y ou can define acceptable
member depth and width ranges, and aso code check ranges.

Design Rules — Concrete Rebar

In addition to controlling the size of your concrete members, RISA offers you the ability to control what reinforcing and
cover are used.

Next click on the Concrete Rebar tab.

These entries shown here will control the size and placement of the flexural and shear reinforcement used in the design
of our concrete beams and columns.

I E—— I =

Eizaikt  Concmaie Raoar |

mm Libead WinF. | baa Efain.. | Flud Shsl] SheerSke.. | Ligs par . | Top (Cokd Bukam Co Bide Cavi
i Col-Fules ] 11 L 6o L1 2 ] 1.5 ]
Al Shaul-Bire #5 #11 #a BO [T Fl 1.5 1.5 1.5
i canc-gme 5 - i G0 B0 2 1.5 1.5 1.5
i Troraa-Ruliss #5 il EE) B Bl ] i.5 15 i

Although rules for Concrete Rebar are given for each Design Rule that we have created, these rebar entries will be
ignored if they are applied to anything other than concrete members.

Section Sets Spreadsheet

LA
it Aol | cooid Fovmend § sa | Cionrete | Gienerai |

[#1[¥] Lapsd Ehapa | Typa | Dasigniisl | sakdal | DesgnBu., | &fmH | wefnd) | oo | d ] |
(i [WRERNNNN] Wisii7 | Heam | WdeFlangs | ASGCrin | Catruks | o

Repetitive members are inherent in structural design and Section Sets provide an easy way to handle them. This will
become even more apparent when we have RISA-3D pick new / optimized member sizes. Our truss has only nine web
members but what if we had three trusses and we had to change the section, which we will do in part two of this tutorial.
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 member properties.

Hot Rolled Sections and Database

We already have one section set for each material type. Lets add some section sets and change the labels so that they are
more meaningful. The active cell should aready be the cell that contains the text “HR1A”. We haven't yet defined any
members with this section, but will be using it for the beams that span in the Z direction.

Give the section a more descriptive label by typing the following:

The spreadsheet should now ook like this:
=Tk

Hal Rolled | ol Fomed | wipnd | Conerste | Gensrai]
[£1[¥] Lapsi Ehapa Typs Cagigniisl | Wakda | Dessgn Au & (nd weling] | =fed] | J fnd)
- :

Baarr? WIT Beam ‘e Flange [ ASG GG | CobRules ] | |
2 0T Bism WideFlanpa | A3E & 36 | ColRukis a7 [T T |
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Note that pressing ENTER has also created a new line, which we do not need for our model. Thiswill allow usto
demonstrate how to delete aline.

Remember that the Window 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:

AR D B SEE2 2

Hut Enlled Ses Secton Sets 1= =i
Hirl Rl I{‘du Farmed | 'Waod | Conerste | S=nprl |

[HI¥] __ Lsksl | Shape Toe | Desigrilist | wsteesd | Dealgn Ru. | Afed | mlnel | oxjed) | Jgad) |
i | BeamZ | wideAT [ Baam | Wde Flangs I=|| CokRuias | -+ [ I | |

30 30

ASTE G 50
PITE
rErerr
B 5IHE U A

Notice that the Section Set data consists of a number of entries. The Shape entry indicates the current size that will be
used for the member. The Design List and Design Rules entries tell the program what list of shapes to use and what
design restrictions to impose when it tries to re-design / optimize the member. Refer to Appendix A of the General
Reference Manual for more information on customizing Design Lists.

The Type entry lets the program know whether the member is a beam, column, or brace. This is especially important for
the design of concrete sections. Finally, the A, lyy, 1zz and J columns list the area, moments of inertia and torsional
constant for the current shape.

By default the current shape isa W10X17. Thisisbecause it isthe first shape available in the Wide Flange design list.
Since this may be too small of a shape for most applications, we want to select a more redlistic starting shape for our
design. If you know what shape you want to use, you could typeit in directly. But, if you don’t know the database by
heart you may not know what shape you want until you see it. Therefore, we will open up the database and take alook at
the full list of available shapes.

=0 x]
Hil Rl | Gald Farmed | Weed | Canerels | denaml |
[4] [¥] Shaps | Twe | Designiiet | watedal | Design Ru.| & {ind] Welind] | m=png] | apnd] |
i Beam  |[WideFlange | AS92 | Ewes-Bms | 233 T | L
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General Hot Rolled | Cold Formed | Wino | Concrete I
- Ghape Type

Wil 2414 =] he e
Wil 2 6 & \F " Douhle Angle
W 2K 4  Tube " Single Angle
m}gi};s " Pipe " Solid Rectanole
Wl DA " Channel " Solid Round Bar
Wi KT T T " Taperad WF
Wi 0XE8
W 0E0 —
Wi 054 [—— Add
Wi 044 {101 in
Wi 0445 Delate |
W 039
Wl 0%33 (v} 4 in i
Wi 030 il ﬂl
Wil D26 —Datahase f Manufacturer
W1 022 Algc -
W1 0x19 I _I

| [~ Make Default Database
LR RN

(0]34 | Cancel | Help |

The left side of the dialog contains alist of available shapes. The shape highlighted in blue indicates the currently
selected shape which should be a W10X17.

Therest of thisdialog is elf-explanatory. The Shape Type is currently a Wide Flange but can be any of the others listed
such asaWT or channel section. The Shape Database is currently the AISC database but you can also choose from
Trade ARBED, Canadian, etc.

You will seethat W12X19 is now in the Shape column of the 2nd row in the Section Sets spreadsheet. The rest of the
properties will be updated as soon as you leave the cell.

Cold Formed Sections and Database

=10 =]

Hol Ralled  ColdFoammad | waad| Concrats | Banaral |

[ [ Labeal Qhape Tope | Oesignlisi | Msberid | Design Bu | AQnd| hefimd] § E=[ind] dfind] |
1 1 GCLA. 2500 Hewn | ol | ASTD_33 | CobRukes | sE1 | 0sY | ad | Fl

Y ou will notice that the layout of this dialog is very similar to the Hot Rolled Steel Database, with the |eft side of the
dialog containing alist of available shapes. The rest of this dialog contains selections for Shape Type and Shape
Database. The current database is the AIS| 1999 which is appropiate for our example.
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General | Hot Rolled  Cold Formed |W00d| Conerete |
—Ehape Type

16CE3.76%135 s ne e
1BCS2.75%105 Cocu £ zy
16C53.75X090 * c8 e
3.?5}{ - oau
14C53.7EX105
14C53.75X090
1405375075
14C53.7AX060 =
12CE3.7EX1358 Add
12C83.75%105 (014 in
1205375090 Dielete |
12C53.76%075 :
12C83.75X060 (A 3.8 in Wigw |
12CS81 6254102
12051 6254071 —Database ! Manufacturer
11CS3.75%135 |A|s|1ggg j
11C83.76X105
11C53.75X090 Ll ™ Make Default Database
11002 TEWATE

Ok I Cancell Help |

This last selection will insure that the when the program performs member re-design / optimization it
will suggest a new CS from the appropriate list of shapes.

Wood Sections and Database

Now we will focus on the Wood Tab of the Section Sets spreadsheet where we will define the sections used for the
chords and webs of the woodtruss.

Chord, [ENTER]
The spread sheet should now look like this:
=13i=]
Hol Frotad | ColFormad Wood | concrata | dandral |
@ Lsbwl Ehaps T Casign List | Watenal | Design Ru AT ey [Ind] Ezfing] | J[ing
1 Chom | TR Beam  [Ractanguiar [ OF Larch | CokRules ] i 17 ]
1 b | P Beam  |[Radanguar| OF Larch | CokRules Ea T T |

The design group for both membersis currently set to Rectangular. While thisis sufficient for the web members, we
would like to use doubled members for the chords.
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General' HotRoIIedl Cold Formed  ¥ood |Concrete|

—Shape Type
ThickiDiameter(in Width{iny
2 =zl X s ]
 Binagle
& Multiple Plies:l2 vl
" Round
[~ Use Full Sawn Size thick ¥ width):
N
r"r
?E‘ Width (i)
Gaa

ThickiDiameter {in}

ok | cancet | Hew

WEe' ve now changed the current shape to a Double 2x6. If we want to program to suggest Double
Rectangles when it performs member re-design / optimization, then we must also change the Design
List.

This last selection will insure that the when the program performs member re-design / optimization it
will suggest another doubled up member for our chords. To control the depth and thickness of the
suggested shapes, we will change our Design Rules.

Y our spreadsheet should now look like this:

HatRalad | Coid Formen | Yood | concrate ] erer |

E E Laksl = haps Typa Design List Walanal Design Ru A jnd] Ixr[ind] Ezind] Jrd]
1 | [ | »-¥eh Beam Rettanguar Doubke|  OF Laich Thiss-Falae | £33 41544
2| weh | IE Beam Reciarguar CF Larch Firnas ol = ||
Concrete Sections

Click on the Concrete tab.

We originally chose to define our concrete member directly rather than use section sets. Therefore,
we will not be defining any members using the section sets listed under the Concrete tab. Take a
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minute to review the information listed here. Just like with the stedl and wood tabs, the information
consists of a section Label, Shape, Design List, member Type, Material and Design Rules.

Multiple Windows

2 A B B L D U el Fl e o : e
Dl @ o B TWONE W ER& &0 A O N
B WS BEE B D
| ratiies [t =
FHAmm by W | X PIEIO s
BET o I a5 Tedinany |
A baripmand | Co Faeved 90 | Contom | Goneel] | o
| EOIT e : = g En

_.:I.. EL O LR
—
L vuiFmied | Sod Fawvea| wom  Cofesid | derei
k] I
2@ v

Dbk ks
M R LEENE

Fias Bk s LaalE

Liats
LORL 0 N o e

AR B T BN T

Now isagood 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 bar (Concr ete 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. Y ou 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 agrid
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 awindow 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 the Window menu.

Window Help
T View Ctrl-F2
Arrange Icans
Cascade
Tile Wertical
Tile Horizontal

Special Tiling 3
Criginal Tiling

Single Visw

Sawe Tiling...

Riestare Tilind...

Close all

2 Wood ﬁerial Properties

3 Concrete Rebar Parameters
v 4 Caoncrete Section Sets
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The top of the Window menu presents some arrangement and tiling options that we will get to later. At the bottom of the
menu the open windows are listed. Notice that they are numbered in the order that we opened them starting with the
Model View and ending with the Member Section Setswe just finished. The current window has a checkmark next to
it. We can choose any of the open windows from thislist at any time. So if you hide awindow or just want to see what is
already open you can always come here.

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 a menu or atoolbar
button.

This window was already open and it was brought to where you can work with it.

You may close windows either by clicking the close Xl button or by pressing the Ctrl and F4 buttons simultaneously.

Back in the model view our cursor is still :ﬁ which indicates that we are still in drawing mode. RISA-3D remembers
what mode you arein for al the open windows. We need to draw the crossbeam but we are still set up for drawing web
members however because that is what we were doing when we left the model view.

When you are done, you screen should look like the following:

Draw hembers |Modify Fraperties | Modify Design | Split Members |

— Member Material Type and Shape
Member Label Prefi
 HotRolled ¢ Assign a Section Set embe: Label Prei [
IEDNCM v! Jaint Label Prefix IN
" Cold Formed
- . 5 - Releasze Codes
" Wood * Azsign Shape Directly & Fully Fived at Both End:
- Start Shape: " Pinned at Bath Ends
O e
BHILFELS CRECTIZNE iz
€ Aluminumm Dresigr List: IBoth Ways vI
!Hectangular "I ¥ Phyzical Member
" General Material [ Top of Member
! Conc2000MwW = i — Orientation Options -
Tupe: K. Joirt I
IBeam v! Rotate Angle l

™ Keep thiz dislog open

Apply I Close | Help |
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Hereiswhat you'll be drawing; aline from A to B:

A = It
Moveto point A, grid location (0, 10, 0), and click. Now move right to point B, grid |ocation (21, 10,
0), and click. RIGHT click to stop drawing.
PRl (i
THA o8 wmErmawd | % AOE
P !41::.54: _J
| SR A0 21T AT \\k ",
i i i Y % "
F o o o,
L‘.I | _*.,'%-I

Boundary Conditions
We will now add boundary conditions at the base of the columns.

You will be presented with the following dialog:
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Modify Boundary Conditions for the & el |
Joints | Subgrade Springs I
= Translation IFree _;] | kdin I~ Uze?
' Tranglation IFree LI I kdin [~ Use?
Z Tranzlation IFree LI I kit I Use?
¥ Fotation | Free = keftfad [~ Use?
' Rokation IFree ;‘ | kftdrad [ Uze?
Z Ratation |Free =1 kftdrad [ Use?
Azzign Footing IND Footing _:i [ Use?
o e & e
Free Fixed Pinned Fialler

‘what happens when Apply iz prezsed?
™ Keep thiz dialog open
" Apply Entries to &l Selected Joints
o Apply Entries by Clicking/Boxing Jaints

Apply I Cloze i Help I

Boundary conditions define how the model is constrained. All models must be attached to some external point or points
of support. Boundary conditions are applied to particular joints. There are six degrees of freedom for each joint so there
are six parameters provided, one for each direction.

i Free ;]

Reaction

Fixed

Spring
Compression Spring
Tenszion Spring
Slave

Reaction — The “Reaction” code specifies full restraint for the indicated direction. No movement will be allowed in the
indicated direction for this joint and a“reaction” will be calculated and reported.

Fixed — The “Fixed” code also specifies full restraint for the joint in the indicated direction however 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 dlightly smaller model.

Spring — This option models a spring attached to the joint in the indicated direction and must be accompanied by a
spring stiffness. The units for the spring stiffness depend upon whether the spring is trandational or rotational and are
displayed next to the edit box.

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 a Compression-Only spring and must be accompanied by a spring stiffness. This
type of spring will only resist compression (negative displacement); if atension force (positive displacement) is applied
toit, it will release and provide no resistance.

Tension Spring — This models a Tension 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 trandations restrained, but we
want the three rotations unrestrained. Thisis a standard boundary condition that RISA-3D has built in.
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The boxes to the right labeled “Use?” must be checked for a modification to be applied. Thisway 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 asks “What happens when apply is pressed?” . We have not covered the RISA-3D
selection tools yet so just be aware that this is an important feature that we will come back to.

The dialog now looks like this:

Modify Boundary Conditions for the Selected 3 ed |

Joints | Subgrade Springs I

# Translation !Heaction LI I kdin ¥ Uze?
' Tranglation IHeaction LI I kdin v Use?
= Tranzlation IFIeaction LI I kAt ¥ Use?
¥ Fotation | Free = keitfrad [ Use?
' Rotation IFree LI | kftdrad v Use?
Z Actatiot |Free = keftdrad [V Lse?
Azzign Footing IND Footing _:i [ Use?
o e & -
Free Fixed Pinned ﬂi;i'

‘what happens when Apply iz prezsed?
™ Keep thiz dialog open
" Apply Entries to &l Selected Joints
o Apply Entries by Clicking/Boxing Jaints

Apply I Cloze Help

The mouse cursor now looks like this a% , which indicates that you are ready to apply the boundary condition to any
joint that you click on. We want to apply the boundary condition to the base of both columns at joints N1 and N3.

We are finished with the boundary conditions and your screen should look like this:
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We could edit the boundary conditions here, or add new ones. We could type in a boundary condition directly, usualy by
just typing the first letter such as “R” for reaction. We can also click on the ¥ arrow to view the available options.

Saving Your Data

This concludes Tutorial 1. The next tutorial teaches you how to make modifications to the model.

42



Tutorial 2 — Modifying

Tutorial 2 - Modifying

In this tutoria we will modify the 2D frame we defined in the last tutorial and use RISA-3D’ s graphic editing features to
expand it into a complete 3D frame. Make sure you start off correctly by opening the file mentioned next.

T IE |
nmwu\hm!r-_r_m ____sﬂ\.l'.."ldl'ﬁh.lnh. Rar
Dl & ne -ﬂ._IEH-E[;EiI__EnIEIIFLc L BTSN e
ApeseIdmren e DE G R {2 D FRALs SHEE
A -
B IFHSfmm—fs BB | X BOO
? K =]
i I bl A,
ofl——— il s
: f"L e
g ~._¢_-"T\. e
w | :
E s R
| - !-:_.\.141.‘..
1’ .h-c'*-\. “"-E'-
3 "-\_\KH 7]
e
L
= -\'u
Py
L ] o

e | o o | [ [

The first thing that we will modify are the end conditions at the tops of the columns. Y ou can see in the model view that
the web members of the truss are pinned at the ends. The circle at the end of each member indicates this. All other
members are fixed at the end. We will change the column top ends so that they are pinned as well.

Making Changes to an Item

RISA-3D provides a quick and easy way to view and edit properties of any item in the model. Y ou may ssimply double-
click on any joint, member or plate to view and edit al of the information for that item.

43



RISA-3D User’s Guide

It G EEE -
Geenieal | Erd H-um:-l F‘Np-miut Dﬁ'ﬂl‘ll
T Jeant Lsple
‘ L::h: ;__It pantTn
Shr:;a ci-ﬁn;cnmz ddgintira
— ariantation e
T E— v ————— i
whadp Raraa [0 ey b s

Arfvshon TG Ord iE\crhl.l'-'s,-.-s &

1% Wambsar ot
I Nambsar Bedve, Excladed from Res s Warian Top Of Member ¥ 1
™ Membsei HOT Acdve Phy=ical Wemnber

ur.Il:mnm|Appq..||-hu|

@ 1N - [ R, Tosboarianie | PSR- 30 Trabarial 7 58 ke r 3]

ﬁumuuml!m“fmum-. Tl Wb el

DEE O[S - BEZWODE R ARG e = | RIAE & e

S ER r e g mra|eE DD B 1 e

S F e e § S REE

= =812
B rHsam—f .o B pmam® | % B0
L~ | |
’ g
9. ”
- 7 Ty - oo
L5 -5!-: G i
: 4
E P
b RN A
h He' |
- Phais s qn.'}_
a
e 1 e
~H
51 l _*Id

Remember you can make modifications to any joint, member or plate simply by double-clicking on it and making the

adjustments. We will take alook at ajoint before moving on.
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Changing one or two items in the model is best handled in this manner. However, if you had to change alot of members
thereisan easier way. Thisiswhere the graphical selection and editing 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

Next we will learn how we can modify the model view. Since we are currently working in amodel view the Window
toolbar will look like this:

S s Fdedmrnnadd BIE IR 2 A B Funed /s SHE

Thefirst button isthe Set Plot Options button. Y ou have already used this to color the members. We will save this
button for last, asit is an important one and will get alot of attention.

Rotating

These buttons; iy | @'l i | @l i | &z | , are used to rotate the model plot counter-clockwise or clockwise about the global
axes.

These buttons; 222 #1828 ¥ are used to “snap” the view to the particular plane (XY , YZ , XZ). The button labeled
I S0 snaps to the default isometric view.

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:

F4 4

Zooming

These buttons; M , are used to zoom the mode! view in and out. This button; El , 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. Y ou will then draw
awindow around the part of the model you wish to zoom by holding down the left mouse button while dragging the
mouse. Press and hold down the left mouse button and then start moving the mouse. Y ou 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 onis enclosed in the
box, then let the mouse button go.

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

The other two buttons, 3' and 3' , zoom in or out on the model as awhole. The actual zooming is towards the center
of the model view. Y ou would typically use the box zoom to get to an area of interest and then use these buttons to adjust
the magnification.

If your mouse has a center wheel, RISA-3D also offers a feature that allows you to zoom in on a particular point. Simply
place the cursor on the point you wish to zoom in on and rotate the mouse wheel forward. Rotate the wheel backwards to
zoom back out.
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Also, if you have a mouse wheel, RISA-3D supports a*“grab and move’ feature. Simply press down on the wheel (like a
button) and move the mouse. RISA-3D “grabs’ the image at the current cursor location and moves the image with the
mouse.

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.

Saving Views

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

Cloning Views

You can clone aview by clicking @l Cloning aview creates anew model view that isidentical to thefirst. Thisallows
you to preserve aview that you want to keep and make adjustmentsin 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 button _)l 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 amodel view the help
file would open in the “Navigating Graphics’ topic.

Loads

The next three items, Sfoct H Ql are provided to help you view the loads. We will come back to this once
we have defined our loads.

Toggling Items On and Off
The remaining buttons are toggles and will control information in the new view.
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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.

Choosethe Memberstab if it is not selected. Click on the down arrow next to the lists to view the

Each of these member options has a subgroup of buttons indented beneath it. None of the options in the subgroups will
be shown unless the main option controlling that sub-group is on. 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 is also chosen.

Options that are drawn in gray can't be selected. Here, for example, the results review keys are all shown asinactive
(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 between the OK and the Apply buttonsisthat clicking Apply will leave the dialog open after
applying the choices you have made.

Select the £ Ealar Caded option by clicking the radio button next to it. If it is not already selected select Section Set
from the Color Basis drop down menu. Click OK to close the Plot Options dialog.

Note

Y ou may make any plot options your default options by clicking the Save as Defaults
button on the Misc tab.

Multiple Views

We demonstrated that you could 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.
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The importance of multiple views cannot be stressed enough. If you don’t want to change your existing view but need to
view the other side of the model, smply open a new window to view the other side. Y ou 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 platesin athird.

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.

Selection Tools

Selections are important to modify and view only parts of the model.

Stated simply, an item is “selected” if it isfully displayed graphically. Anitem is“unselected” if, instead of adisplay of
the item, only a gray line shadow of the item is displayed. All of our model elements are “selected” at thistime.

Y our model should now look like this:
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The crossbeam is now “unselected”.

Currently your mouse cursor isthe standard arrow b& when in the model view. Thisindicates that you are in the default
selection mode, which simply means that you can select or unselect one item at atime by clicking on it.

Try this now, click on afew of the lines to see how the members can be unselected, and then again selected. (Remember,
if you double-click you will open the Information dialog! If you do this by accident click Cancel.)

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 thistoolbar will not be displayed when a spreadsheet is active. Let’stry the selection tools. Feel freeto try al
of them as you cannot affect the model solely by selecting items.

Click on this button _| )

The Box Select El and Box Unselect gl 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 are entirely in the box will be affected.

To use thesg, 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.
Y ou can end the operation by re-clicking the box button to turn the option off. Y ou can cancel a box that is underway by
dragging the mouse off the model view while till holding the mouse button down.

The Polygon Select ﬂl and Polygon Unselect ﬂl toolswork in asimilar fashion. Y ou 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.
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With the Line Select il and Line Unselect Ll tools you simply draw aline 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. Thisisagreat tool for selecting the columns or the web membersin the truss.

The Invert Selected El 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 be very useful when just afew items are to be selected in
alarge model; just click on the desired items to unselect them, then click “Invert Selected” to “flip” the selection.

The Criteria Selection ﬂl button allows you to select items in ways other than choosing them on the screen. Y ou can
select items between certain coordinates. Y ou can aso select items by their labels such as al 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 _';"l button is used to save and recall selection states for the model. Thisis very helpful for large
models that require more than just afew clicksto obtain a particular selection state.

The Lock Unselected l? button, when pressed, causes al 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
amodel, say one particular floor in amultistory 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, then use Box Select to select

the floor, then press “L ock Unselected” (the button changesto IE ) and the rest of the model will stay unselected until
you press “L ock Unselected” again to turn it off.

Now that we know about the selection tools we can use them to help modify the model.
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Making Changes to Selections
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All of the truss web members should now be selected. We will use our current selection state to
easily modify the members. Notice that the section set for al of our web membersislisted as
“Chord”. Thisis because we only had one wood section set available to us when we first drew our
truss. In the next section we will use the current selection state to easily modify these members.

The Drawing Toolbar has different graphic editing features, some “insert” new data such as new beams or distributed
loads. Other options help “modify” itemsthat already exist in the model. Likewise the menu at the top of the screen has
an Insert menu and a M odify menu. We will use the M odify tools to help us rotate our columns.

Modify Members

For these “modify” optionsa“Use?” checkbox is available for each item that may be modified.

[ Use?

51



RISA-3D User’s Guide

Thisindicates what parameters are applied. We saw this when we defined the boundary conditions. If the little box is not
checked, the parameter won't be used.

This dialog looks like the Advanced Member Propertiesdialog that we used to draw the members. Thisis because it
allows you to change any of those parameters after drawing the members.

The dialog is now set and should look like this:
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We made our selection prior to opening this dialog but we could have waited until now to select the members.
Regardless, clicking Apply will modify the section set for all of the selected members.
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Y our model should now look thisthis:
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Model Rendering

A powerful graphics option offered by RISA-3D isthe 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 isto be rendered. A rendered view offers
some big benefits; besides producing a very nice image, we can also very easily review member orientations and
member connectivity.

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 athree bay structure.

Thisfeature is used to copy the currently selected portion of the model in incrementsin any or al three of the global
directions.

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

type 2@15”..
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Copy Selected ltems m
T T ltem Label Prefives———————
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Our entire frame was “ selected” so al of the frames were be copied. In addition to copying the joints and members, if we
had any |oads on the frames they would have been copied as well. Y our structure should look like the following image:
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Connecting Along Members

We will add cold formed stedl girts to the columns between the beams. There are no joints at these locations. We could
place adrawing grid there aswe did in Tutoria 1, or we can insert joints on the columns. We'll learn how to insert
joints.
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We also want the cold formed members to be turned so that their strong axis resists wind load. We will specify the
rotation before we draw them.
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The settings on this dialog allow you to set up agrid of graphical editing points along any orthogonal
plane. They also allow you to automatically snap to the quarter or third points of existing members.
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We will draw in our lower girts using the drawing points defined at the quarter points of the
columns. Remember that when you are in a drawing mode, graphical editing points are highlighted
by ared dot # whenever the tip of your mouse cursor passes over them. Back in the model view our

cursor is still S which indicates that we are still in drawing mode.
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Selecting Planes

Next we'll add afloor composed of plate elements. We will use Criteria Selection to select the joints that we will draw
to at the 10 foot elevation. This type of selection lets you select elevations, plans or any block of the model.

The dialog should look like this:

Select Items for Cumrent View 7]

Jaints | Members | Plates Coordinates |

- Coordinate Selection Criteria
- Coordinate Bounds (f)
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¥ Coordinate |10 10
Z Coordinate

- Member Critetia —————————————— Plate Criteria
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¥ Selectf Unselect Joints 7
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0K I Cancel | Apply | Help |

™ Include Criteria Gn Other Pages 7

Click OK. Items at the 10 foot elevation are selected like this:
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Y ou can see the back corner joints have two labels, which means that there are two joints. This occurred when we copied
the beams to the other side. Modeling operations like these can cause multiple joints, members, plates that are
unintentional. When we are finished modeling we will use the M odel M er ge feature to clean up our model.
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Drawing Plates

Now we can define the floor by drawing and submeshing plates.

The dialog should look like this:
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As you move the mouse from the joint you' Il notice the double lines attached to the mouse cursor that define the interior
of the plate element.
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Submeshing Plates

How many plate elements do you need to use to get accurate results? Entire texts can be devoted to the topic of “mesh
size”. Thefinite element method is an “ approaching method”. This means that finite elements give more accurate
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answers as you use afiner mesh of plates to model a given surface. Seethe RISA-3D General Reference for 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 and load
concentrations to get accurate results.

RISA-3D provides two distinct submeshing options. The first, simpler option, involves creating a single plate and then
replacing that plate with a submesh of smaller plates. Thisisthe Quad Submesh option.

A more advanced meshing option isthe Automesh feature. This feature allows you to draw any arbitrary polygon and
have RISA-3D fill the polygon with well sized quadrilateral plates. We won't go into detail on the Automesh feature
here but you are encouraged to learn more about this from the RISA-3D General Reference.

Spiit Quadrilateral Plates 2] x|

Draw Plates | Modify Plates | Autolesh Quad Submesh | Tri Submesh |

(o}
s}

MNumber of Pieces Along A-B Side 8 E
D 2 MNumber of Pieces Along B-C Side |4 3:

Lakel Prefix for Mew Plates IP

YWhat happens when Apply is pressed?

[~ Keep this dialog open

(& Apply Splitto All Selected Flates
i Apply Split by Clicking Plates Individually

Close | Help |

Pic Fll Gebw Lhi Wem donl Modly Somobheis e (oo ook edos Hob
DSU M & o @2 TWODG WES Gk = E DD &[]
B RdwmdEdenrad 250 FIPAS WP S e SR FRM e § SR EN
] = i i
BIFEA*m—® o MBpmbmE & BHEHO
'3 = |
|.e.
2
-
B
k|
k.
-
. | o

Drwe e gl

62



Tutorial 2 — Modifying

P Tl e s e et by ek e . itz
D@ B« L IWOHHG @ SGE &0 = BB [y |
TR B T A e I O N S ey B FwH - &S BED
A = i xl
B M mm o [ Y | % BN
] (e Yo Sl e Al it e e R =
H o

a"'x

& o4 2R a0

CEE o G R T T = ]

Notice that submeshing the plates has added new joints along the existing beam members. These are automatically
attached with the physical member feature.

The plates are shown at 80%, which can be adjusted in the Plot Options. The shrink factors only apply to the length and
width of the plates, not the thickness. The full thicknessis aways shown.

Viewing Plates

On the Window toolbar first click on the Joint Labelsﬂl button which will remove the |labels from

These options control the graphic display of the plates and to a certain degree mimic the member display buttons.
Wireframe, Color Filled, Rendered and 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 when viewing the plates in wireframe form, you may additionally display the plate |abels, materia 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.

The Color Filled button causes the plates to be “filled” when displayed. They will be plotted as a surface.

Both Color Filled and Render ed may have a transparency factor applied. A transparency of 0% is fully opague, and
100% isfully clear.

Let’stake a closer look at the wire frame plates.
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The plates are now displayed as rectangles with an “X” in the center. Y ou select and unselect individual platesjust like
you do with members, by pointing at them with the mouse and clicking. The graphic selection tools apply to the plates as
well.

Merge Optiong

Merge Crossing Members [V

Merge Selected [hems Only [

Merge Inactive ltems [

I Keep this dislog open?

Apply | Claze I Help |

In anutshell, model merge looks for duplicate nodes and members (with the same coordinates) and merges them into
one. If the “Mer ge crossing member s?” option is checked in the model merge panel, RISA-3D will look for members
crossing each other, and connect them. A typical case might be X-bracing.

Y ou have the option of merging the entire model or only a selected part of the model.

Scaling Elements

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 wants the frame 25% wider (from 21' to 26'-3"). And he wants the completed
design this afternoon!
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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. 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.

A magjor 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 afew
more of these features. We will then explain how the changes could have been accomplished within the spreadsheets.

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

Looking at the scaling options the scale origin is 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.

Scale Selected m
~=-= ===
o [
[l e 4 o —
1 1 I 1
N S S S At A A
—Scale Origin———————————— Scale Factor

™ Keep this dislog open?

Applhy I Close | Clear | Help |

The model view displays the change and we are finished widening the truss. We cannot use Scale feature to raise the
truss because it would also lift the crossbeam. For this change we will use the M ove feature. We will move the truss but
we don’t want to move everything so we need make our selection first.

Moving over to the model we want to select the entire truss by drawing a box that containsit. The box should not contain
joints lower than the bottom chord but members crossing the window are ok.
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Apphy I Close | Clear | Help |

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 joint X coordinates by “1.25". To raise the
truss we would have first sorted the Y coordinates and then selected the coordinates that are at an elevation of 8.5ft or
higher. The final step would be to use the M ath feature to add “4.25” to these selected Y coordinates.

66



Tutorial 2 — Modifying

Design Parameters

Before solving the model, steel and timber design code parameters such as unbraced length must be specified. We will
assign these values graphically. To view the parameters for any one member you can aso double-click that member. The
Member Design Parameter s spreadsheet is where the values are recorded.
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We will now explain some of what you have in front of you, and what we have done. For more information on any input
fields not described here, please refer to the RISA-3D General Reference Manual. RISA-3D calculates most of these
parameters for you athough you may specify your own values as well. It isimportant to understand how each parameter
is handled so you can take advantage of the capabilities of RISA-3D.

Most fields have three labels separated by a dlash (/), thefirst 1abel is for stedl, the second for timber, and the last one for
concrete. Each field is described below. Refer to the RISA-3D General Reference or On-line Help file for more
information.

The first four fields are for specifying the unbraced lengths. The following options are available:

Note

When nothing is specified RISA-3D will use the full length of the member for unbraced
length. Thisisthe I-joint to J-joint length shown in the third column.

Y ou may specify Segment (or type Seg) and RISA-3D will automatically use the distance
between nodes on physical members. This way members and plates framing into physical
members are treated as adequate bracing.

Y ou may specify avalue. This value may be less than or greater than the I-joint to J-joint
length.

The Lb/le/L u fields are unbraced lengths for buckling about the member’s y-y and z-z axes. Lb isis the steel symbal, le
is the wood symbol, and L u is the concrete symbol. These are used in KL/r ratio calculations for steel, and le/d
calculations for wood. We have specified that all members be braced in their weak direction at every node aong the
length.
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The Lcomp values (used for steel) are the laterally unbraced lengths of the top and bottom flanges used in the calculation
of alowable bending stress for ASD design, or member strength for LRFD design. The le-bend values (used for wood)
are used in the calculation of RB in NDS wood design.

TheK factors are the effective length factors, which RISA-3D is capable of approximating for you. A value of 1.0 will
be used when nothing is specified. Refer to the RISA-3D General Reference or On-line Help file for more information.

The Cm 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-3D. CH shares the same column as Cmyy and is the
NDS shear stress factor.

If you leave the Cb factor blank RISA-3D will calculate it for you.

The R value for cold formed steel design is described in section C3.1.3 of the AISI 1996 Supplement 1 (1999). This
value only appliesto C or Z membersand is used to calculate the moment capacity of beams that have one flange
fastened to deck or sheathing.

The sway check boxes are used to indicate whether the member is to be considered subject to sidesway for bending about
its y-y and z-z axes. Sway comesinto play in the calculation of Cm and Cb and in the approximation of K factors.

If you put acheck inthe Cr field, afactor of 1.15 will be applied to beam NDS wood members that are 2” to 4" thick.
This flag will be ignored for a non wood members or wood members that are thicker than 4"

Currently, all the entries are blank except for the first. For the fields we left blank RISA-3D will use the default values
when the code check calculations are performed. For weak axis bending each node is treated as a brace point as a result
of the use of the “Segment” code.

To actually see the settings for the unbraced lengths we could double-click any member or click Plot Options @l to
show the unbraced lengths in the view.

Sorting

Next up we will see how we can sort information in our model. Let’slook at the Joint Coor dinates spreadsheet for the
first time and let’ s use a special window arrangement to do this.

Window Tiling Layouts EHE

Select a Tiling Layout

Three Input Views

Joints Input

Members Input

Plates Input

Wood Sections Input

Steel Sections Input

Joint Loads Input

Member Loads Input

Plate Loads Input

Three Results Views Ll

Nisnlarad Model Viewe

== = S = o |

ok | Help |

Y our screen should look like this:
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Thistiling option has opened the Joint Coor dinates spreadsheet in the upper left corner and placed the Joint Boundary
Conditions spreadsheet below it. The joints are listed in the order in which they were created as we defined our moddl. It
would be more useful to list them based on their coordinate locations.

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

Now select Relabel Joints from the Tools menu. Click OK .

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

Now let’s sort our members as well.

This presents all of the spreadsheets that contribute to the definition of members. The M ember s spreadsheet islocated in
the lower left corner. We will use this to sort the members first by their I-Joint and then the section set.
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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 arranged in the spreadsheet.

Now select Relabel Member s from the Tools menu. Click OK .

This sorts our beams by section, making them easier to identify and work with in our next operation, which is assigning
parameters for steel and wood design.

This concludes Tutorial 2. The next tutorial teaches you how to load the model.
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Tutorial 3 - Loading

In this tutorial we will load the model we defined in the last tutorial. Make sure you start off correctly by opening the file
mentioned next.
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Load Cases, Categories and Combinations

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 must be assigned to a“Basic Load Case” which are smply sets of loads. Y ou can have up to
1000 separate Basic Load Cases (BLC's). You aso 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.

Let's enter adescription for each of the BLC'swelll be using. The active cell should be in the first row and first column,
which isthe BLC Description field for BLC 1.

Type:
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So we've given descriptions to five BLC's. These descriptions are strictly for your benefit. RISA-3D doesn't require a
description.
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Therest of the spreadsheet is blank because we have no loads applied. We will apply the loads and then come back to
this spreadsheet to discuss it further.

Load Direction Options

RISA-3D allows you to specify the direction of your loads in different ways. The three basic choices are:

1) Apply loads aligned with global axes, designated with upper case labelssuchas X, Y and Z.

2.) Apply loads aligned with member or plate local axes, designated with lower case labels such as x, y and z.
3.) Apply projected loads along global axes, designated with upper caselabelssuchasL, V and H.

Y ou will be presented with alist of options each time you define the loads so don’t worry about remembering what they
are. A click of the Help button will explain the options each time you need it.

Area Loads

The roof load and the wind load will be applied as an areaload. This means we will specify aload over an area and
RISA-3D will attribute that 1oad to the appropriate members. RISA-3D provides 1-way and 2-way arealoads. 1-way
loads are attributed to the closest member in a certain direction and 2-way |oads are attributed to the closest member
regardless of direction.

The roof load will be a 20psf vertical load attributed to the truss top chords with a 1-way areaload. The wind load will
be a 40psf lateral load attributed to the members on the side of the structure with a 2-way area load.

The maximum value is not necessary since there is nothing above that elevation. The dialog should look like this:
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For this 1-way areaload the first two clicks define the direction of the load.

73



RISA-3D User’s Guide

WS 20 - DO RS Tudne ok RIS 30 Tolweiel 3 Harfonsd |

Pic Fll Gebw Lhi Wem ol Modly omobheis e Toor o ook edos Hob

OFHh & -~ @2 TWHDE B B @ %ic| = BTN i b |
magdwmdEd@enran A58 FIAS R Aooirea i@ FoAL & 8HN
(T i

THA=m~" + Hambmd % BHO

wd @D

o

BllalT 00
*
%
A

Lemac Bl Sreiland -
E] | LI_I

The maximum value is not necessary since there is nothing beyond that |ocation. The dialog should look like this:

Select Items for Curent Yiew EE

Jaints | Membersl Plates ~Coordinates |

—Coordinate Selection Criteria
— Coordinate Bounds (i)

Minirmurmn daximum
X Coordinate |26.25
Y Coordinate
Z Coordinate

— Member Criteria —————— Flate Criteria
 po Membars Mo Plates
" One ar Both Joints  Any One Joint
& Both Joints Qnly & Al Joints Only

¥ SelectiUnselect Jaints 2

—Selection Options
@ Select ltems ?

© Un3elect fterns ? Clear Selection Criteria |
Ok I Cancel | Apply I Help |

™ Include Criteria On Other Pages 7
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Click OK. The front face elements are selected like this:

JLiLTRT | .l].!l!l
P B Gkhd Uniy Vey reei Fiedt Spesgdebasty Soms o Iech o Fab
Ul @ an L TYUNOHE B O i%kic = - BEAE &[T
C T S - B ST R B s L M e [ S S TR S 0 |
A | altix
BIFPHSvm— s w3 pimemyE A RO
3 B
. ﬂ
olt—-
L=
£t
-]
i ;
3
o
l-l.__.-'_‘.:;-
[T [-| Y. Pl L | ﬂ
] | E1F

LR Iy RS T i ] .Imﬂ
O@dSid o~ (L TWODE R A& k= - BOAS ]

A RFRFER I o R A BAG M dfomnm B nb e b S BED
A =
Br¥d+am—®. mBpmami = BEOO

° - b, - 3
| 8

D E. -u

=]

2

B

ki

3

o

. | £

e L IRRT]

Click Select All El to select the entire model.
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Surface Loads

The next thing we need to do is to put surface loads on the plates. We will apply a uniform .1ksf (100psf) load to all
plates, as part of Basic Load Case 3. The surface load is applied uniformly over the surface of the plate.

Surface Loads for Selected Plates m

Direction m
Magnitude kst

Basic Load Case |3: Live Load ﬂ|

YWhat happens when Apply is pressed?
™ Keepthis dialog open

@ ianply Load to All Selected Plates

 Apply Load by Clicking Flates Individually

apply | ciose | Hep |
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Distributed Loads

The cladding on the structure will be applied as a 300plf distributed vertical load on the BEAM-Z members. We will
apply these loads by clicking on the members to demonstrate this method.
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Apply Member Distributed Loads m

Direction m
Start Magnitude kit F
End Magnitude k/tt F
Start Location D ftor s
End Location D ftar %

Basic Load Case |5:Cladding L||

W'hat happens when Apply is pressed?
I Keep this dialog open

© Apply Load to All Selected Members
& Apply Load by Clicking Members Individually

Close | Help |

At this point we could smply click on the four BEAM-Z members to apply the load. However, for demonstration

purposes, we will make a selection that designates the correct members.

Click the Unsdect All __| button and then dlick the Criteria Selection Al button. Click the
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Now lets look at the loads in the spreadsheets.

Basic Load Case Spreadsheet

Thisis where we named our basic cases earlier. Notice that there are now some numbers on the right side of the
spreadsheet. These numbers summarize the loads that we just defined. The first two lines have a“1” which represents the
“1” areaload that we placed in each case. The “32” indicates we have 32 plates loaded with surface loads and the “8”
represents the 8 cladding loads we just applied.

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. Thisiswhy the numbers are gray, which means
that these fields may not be edited.

Click in the 5 row on the cell that contains the number “8”.

The Distributed L oads spreadsheet opens with the loads that were assigned to BLC 5. Note that the drop-down list on
the left side of the active window now contains “BLC 5:Cladding”. To view distributed loads that belong to another BLC
you can use thislist to select the BLC of interest.

You may also click on blank cellsin the Basic 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 with the Basic L oad
Cases spreadsheet and then quickly move through the loads you need to work with.

We have yet to define the dead load listed on the Basic L oad Case spreadsheet. Also we haven't discussed the Category
and the Gravity columns.

Copying Loads

You may copy all or part of abasic load case to another basic load case. After taking the time to define a complex load
case you may realize that another load case is very 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:
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Copy A Basic Load Case =]

Copy the Loads FROM thiz Baszic Load Caze:

13: Live Load LI

IMTO this B agic Load Case:

—Loads Typesto Copyp... ————
¥ Joint Loads
¥ Member Poirt Loads
W Member Distiibuted Loads
¥ Member Area Loads
¥ Plate Surface Loads

Ok l Cancel I Help |

Click OK and thereis now a“32” inthe Surface column of the Dead Load case. Click on this“32"

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

We will use the Block Math feature to change the magnitude of the load. First we will select all of the cellsin the
M agnitude column.

Block Math | ]

Flease enter the block math operand:
|D.9

¢ ADD the opearator to the block

¢ SUBTRACT the oparator fram the block
& MULTIPLY the block by the oparator,

" DMIDE the block by the operator

Ok Cancel |

Self-weight

We will include the self-weight of the structure and be finished defining loads. We will add it to the same load case that
we just placed the surface dead loads. Simply entering afactor inthe Y Gravity column on the Dead Load case will do
this.

ik

79



RISA-3D User’s Guide

Thisis 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 to do on the Basic L oad Case spreadsheet isto assign each load case to a category. Categories are
especialy 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.

The spreadsheet is complete and looks like this:

Basic Load Cases - i =100 x|
[#][¥] BLC Deserption | Category | H Graum | ¥ Oravty | ZGreate | Jor | Porit | Distmbuted | Ares ddemben | Sumse

i Roof Load RLL :*I

2 “Wind Load WL 1

Bl Liva Lead L

4 Diead Load 0L N

3 Cladding i -.r|

G ne—

i mone

3 hlane

[ R K}

Load Combinations

The last step in applying loads is to define how the loads are to be combined. It is these combinations that are analyzed
when we solve the model and view results. Most standard code combinations are already built into RISA-3D. We will
apply the ASCE minimum design loads and then modify them.
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Load Combination Generator x|
Load Combination Region ILInited States _ﬂ
Load Combination Code I.ﬁ.SCE 1998 ASD L‘
—Wind Load Options

[~ Rewersible " None
20 Only
C ¥and Z

% and Z w/Eccentric

i~ Seismic Load Options
[~ Reversible ' None

2D Only

" ¥andZ

" ¥ and Z w/Eccentric

Save as Defaulks I
Generate I Cancel | Help |

more information on the Wind L oad Optionsand Seismic L oad Optionsrefer to the Generating
Building Code Combinations section of the General Reference Manual.

Now click the =ererste  button at the bottom of the L. oad Combination Gener ator_dialogue box.

[ esdcomtiations B =TEY
Combiredons Inn;|gn|
[#][¥]  De=cnption GBobe | POelia | SRES | BLO | Faclr|  BuG | Facor| BLG | Facor] BLC | Fachor | BLC
L e o | |
2 AECE 2081 [ oL | 1 TN i FLL 1
3 AICE E i E oL | 1 [N 1 AL 1
4 AFCEZ () [ oL | 1 L 1 RL 1
A ASCE3dal [ oL | 1 LL 7 | RLL 75 WL | 75
& ASCE 3L [ oL | 1 7 5 AL 75 | WL | 75
T ASCE = (a| F oL 1 LL T AL ] WL TH
a AECE & [ oL B L 1

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

Thefirst field, the description, is strictly for your reference. Y ou may enter any descriptive label that you wish and it will
be displayed with the results when the load combination is solved.

The Solve checkbox indicates whether this combination is to be included in the Batch or Envelope solution. RISA-3D
allows you to solve a single load combination, a batch of combinations or an envelope of multiple combinations. The
Batch solution alows you to solve multiple combinations and review all the results together. The Envelope solution
solves multiple combinations keeping only the maximum and minimum values in the results. All of our combinations are
currently checked to be included.
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The PDéelta 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 SRSSfield 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 asthey are listed 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 General Reference or 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.

These lines should now be shaded yellow. If they are magenta you selected cells in the spreadsheet, not the button on the
very left. If you have selected the rows correctly the line delete button | on the Window Toolbar should be active.

The lines are deleted |eaving you with 6 combinations. Next we will delete combinations 3 and 4. Y ou may also delete
linesin a spreadsheet one at atime.

Click on the 3rd entry in the Description column (ASCE 2 (b)). Hit the F4 key on your keyboard twice to delete load
combinations 3 and 4.

These load combinations are sufficient for our steel and wood members. However, we will have to
add more load combinations for the design of our concrete members.

The Load Combinations spreadsheet should now look like this:
| toacambinaonc ~lof =

caorbinalions | Cesin |

EI m Dazcnption Soke | Poeka | EREE | BLG | Fachr BT Facior | BLE Facipr | BLC | Fachr | ALG | Fg
| [REET = oL | 1
7 &SCED (a) = oL 1 LL 1 RLL 1
A FETE D Al = oL | 1 L 75 | AL T
i FECE4 P oL | & WL ]
5 ezl -1 F oL 1.4 LL 1.7
[] Al 31 = oL 105 LL 1375 WL 1275
T A3 & =8 ] WL 13

Thefield labeled ASIF is used to enter the allowable stress increase factor for the design of hot rolled steel per AISC 9th
Edition specifications. Since we are using the ASCE load combinations, this increase factor (usually 1.333 for wind or
seismic loads)will not be used. An entry in thisfield greater than 1.0 is also used to indicate whether the seismic
provisions of the LRFD code are to be used.
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CD isthe load duration factor used only in timber design. This factor is dependent on the load with the shortest duration
that is present in the load combination.

The Service checkbox indicates whether the load combination is for service level loads. Thiswill affect the stiffness
used for concrete members during the solution.

The remaining fields define which material types will be designed / checked for that load combination. This way we will
never get an NDS wood code check for the strength level 1oad combinations used for concrete design.
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Displaying Loads
Now click the Select All El button to select the entire model.

RISA-3D provides easy waysto view your loads. They may be displayed as Basic Cases, Categories or Combinations.
First we will go through the basic cases.

The drop-down list box on the Window Toolbar now lists al of the load combinations instead of the basic cases and the
view now shows the loads as they are factored in the load combinations.

83



RISA-3D User’s Guide

@ 1N - [ R, Tsboarianie | PR -0 Toabarinl 7 8 r 2] Al E ]
Fis DM Ghtel irts ves Jasi Modlp Spescebests 2obe oo ol WToDe  riel

DEE b& -~ PETUODE N AR @ e = | RMA & |
Al FR P TmP U ARG IR G A f A @ s es / EE

F I =T
HFHem— b mEpepm® | 2 BOO
- I e
- r'._'x_
9
o
= an_oiTTEEe
Z i
.l
Y b5
i il
e
fe"
Lossch LC 3, BECE 1 [ (ul d
7] I M

P Tre il R W00 DERIER] TN

Thisisagreat 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 floor load magnitude is the
combination of the dead and live loads multiplied by their factors.
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Tutorial 4 — Solving & Results

In this tutorial we will solve the model we defined in the last tutorial. Make sure you start off correctly by opening the
file mentioned next.
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Solving the Model

First we will solve afew single load combinations and then we will solve al of the combinations and look at the
envel oped results.

sobtion choces P

% Single Cambination:
| 7: ASCE 4 (a) |

o rivelope of Marked Combinations

"~ Batch Solution of Marked Combinations
" Dynaric .&nal_l;{ﬂix'{ii igenzalution)

e Hespotse Spechs .-’-';:n'al__l.J_S'lx-.

Salve I Cancel Help I
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Click Solve.

RISA-3D reports the solution steps as they occur. When the solution is complete, you are presented with the Joint
Reactions spreadsheet. Y ou will notice that the reactions are summed at the bottom of the spreadsheet. The center of
gravity of the vertical loadsis reported in the last row. The Results toolbar is also opened for access to other results. You
may view results in the spreadsheets, plotted on the model in the view, or in detail for each member. We will cover these
three options next.

Viewing and Sorting Results Spreadsheets

Y ou 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. Y ou may use the Topic Help _)l

and Help ﬁl buttons for a more detailed explanation of the results. Y ou may aso 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.

To review the results, you can page up and down or scroll up and down aline at atime. [Home] and [End] take you to
the top and bottom of the results. Y ou can use the Find feature to locate specific results and the Sort feature to sort the
results. The Exclude feature allows you to hide results that are not of interest. For now just note what results are
available, in the next section we'll discuss how to quickly manipulate them.

Select _JuintDefiections | £ om the Results Toolbar to review these results,

is because we specified 7 sections back on the Global settings.

Remember you can sort the spreadsheets. We will use the Sort feature to sort the strong axis moment results.

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

Select _Memberatresses | 15 view the member stresses,

Here we have the AISC code checks, i.e. ratio of actual to allowable stresses, per ASD 9th Edition criteria. Failing
members would be 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).

Select the Cold Formed tab to view the cold formed steel code checks.

The design strengths Pn, Mny, & Mnz are listed along with the code check values and contralling equation. Factored
design stresses and controlling equation are also listed.

Select the Wood tab to view the wood code checks for our wood truss members.
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The factored design stresses and controlling equation are also listed. Notice that, because our chord
members are relatively slender, the program reports that they exceed the maximum Le/d value that
the NDS gives for compression members.

Select the Concr ete Beams tab.

Notice that there are not any concrete results for thisload combination. This is because when we
defined this load combination, the checkbox for concrete design was not checked. Later, when we
solve batch and envelope solutions we'll see how this prevents us from getting unnecessary steel or
wood code checks for load combinations that are specifically intended for concrete design.

Graphic Results

Since we've solved the model, we now have several more plotting options.
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Thisisafairly 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 the Render ll button on the Window toolbar.
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It takes a second or two to create thisimage because of al the calculations RISA-3D has to do to produce it, but now you
can really see what's happening with the model!

Animation
Let's go a step further and animate this deflected shape plot.

ClICk @l and then CliCk Animate This Deflected Shape |

A progress bar indicates that the animation is building. Depending on the speed of your computer, it may take afew
seconds to build the animation since it is rendered. Behind the Set Plot Options dialog a new window is created with the
animation.

Once the animation begins, you can speed it up or low it down. This provides avery 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-Coding Member Results

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

diagrams.

Member Detail Report

Next let's use the member detail report to take a closer look at some members.
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This report gives you the ability to see adetailed report showing al the forces, stresses and deflections for any individual
member. Y ou can expand any of these diagrams for closer inspection by clicking on them.
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Y ou should now be looking at the deflection diagram for member M 1. Y ou may click the Abs M ax button to retrieve the
absolute maximum value and it’s location. The dider control to the right of the Abs M ax button allows you to retrieve
values at approximately 100 section locations.

The buttons across the top alow you to close the diagram, move to the same diagram for the previous member or the
next member, or print the diagram. Y ou may aso access diagrams for other values without going back to the model view
or the detail report so let’stry this next.
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Y ou may also open the member detail report by clicking on a member in the model view.
On the Selection Toolbar click the Member Detail | 2= E_ hutton,
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The mouse cursor will change to and you may now click on any member to open the report.

Notice that there is a Contour s option beneath Wir eframe and a so beneath Color 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 labeled Contouring Control. These options control the value that is to be contoured.
Y ou can contour any of these results by just clicking on the appropriate button in thislist. Let’s give it atry. First, we
will do aline contour.

The dialog should look like this:

Jaints I Members Flates |Loads| Deflection Diagramsl Mizc I

— Diraw Plates Az

% Wfireframe " Calor Filed . FHendered_q " Don't Draw
Labeling: € Material Set % of Size:

IX Swmbal "I " Contaurs -

o i & Uniforn Colar |
v Lines Sround Edges

- Contauring Contral _— i~ Cormer Forces m —

Waluer 1y - Walue:

Range: % Calculated Maximum to Minimum iNone 'I
= User Defined: Max |1
rir: |-1

Combination To Lze For Results Display: I 7 ASCE 4 [a) j

Ok I Cancel | Apply | Help |

Click OK..
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Y ou 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 the floors. Next lets try the color filled contour.

W[ Resuts b d EGES |
.

| Ll

This gives a more 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.

Printing Graphic Results

We can adjust the plot here if necessary. The scale factors scale fonts and symbols. Y ou may aso omit the title bar or
add comments if you wish.
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Remember that the scale factors control the labels and legends and can be adjusted to whatever you like.

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

Tiling Results Windows

Batch Solution

The Batch solution solves multiple combinations, keeping the results for all of them. The results spreadsheets may then
be organized either by load combination or by item.

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. Y ou will be prompted to make sure you wish to clear the results before
doing so. Thisis because you may not want to purge results for alarge model that took some time to solve. RISA-3D
does retain the decomposed stiffness matrix, so aslong as the dataitems you edit do not impact the stiffness matrix,
subsequent solutions will be much faster. Y ou may override the warning in the Prefer ences.

With the Batch solution finished you may now choose different load combinations when plotting results. Each view may
show results from a different combination.

For the Batch solution the spreadsheets display al of the results for each load combination. Currently the results are
grouped by combination; al of the reactions for Load Combination 1 are listed first and then for each combination
thereafter. The combination number islisted in the first column. Y ou can also group the results so that all the reactions
for joint N1 are together, then N2, and so on...

Take a minute to browse these beam results. This spreadsheet presents a maximum code check for the top reinforcing
(negative bending), the bottom reinforcing (positive bending) and for beam shear. In addition, the factored beam
capacities are given for each critical location.

Notice how no governing load combination is listed for the concrete code check. This is because the rebar layout for a

concrete beam is always based on an envel ope of the design forces.
Click on the Concrete Columns tab.

The column design results are similar to the beam, except that the bending and shear results are given for biaxial loads.
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Click on the Detall Repad far Current Member | button located on the window toolbar,

Thiswill bring up an envelope detail report for the concrete column that looks similar to the one shown below:
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Because this detail report is based on moment and shear envelopes, it is somewhat different that the one we looked at for
asteel member.

In concrete design, each column or beam is broken down into spans depending on how many points of support it has.
This portion of the detail report also contains information on the reinforcing steel required for each region of each span.

After this brief review of our concrete results, it should be clear that we will need to increase the size of our members.

Envelope Solution

The first things you will notice are the red membersin the model view indicating that we have members that are failing.

Notice that the spreadsheet results are now reporting the “worst case” results as a result of the envel ope solution we ran.
The columns labeled “Ic” report the load combination that generated the controlling values. Other results not shown here
such as the member forces display Maximum and Minimum resultsin order to capture the worst of both negative and
positive results. When you perform an envelope solution the spreadsheet results will contain this additional information.

Optimizing Member Sizes

The fourth spreadsheet from the top reports what RISA-3D is suggesting for aternate shape sizes along with the member
that is controlling the design.
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=
[€][»] SectionSetnt.. | CurrentShape | Suggested Shape | Controlling We..| Use Suggested?
1 2-2%4 2-2%8 ] =
2 Wiab ¥4 ] hi3a
3 MaE crectl 2x8 CRECT14X10
4 Ma7 crect! 2x8 CRECT1EX10
Al hi5a crect! 2x8 CRECT14X10 v|

On this spreadsheet RISA-3D suggests an alternative shape for each section set or member. If we are already using the
optimum shape for a section set or member, then it will not be listed on this spreadsheet.

Note that if you have modified your design lists by adding or removing shapes RISA-3D may pick different shapes than
are shown here.

Now only a couple of membersarein trouble. Let’slook at another way to substitute suggested shapes.
Press Ctrl-Alt-F7 to substitute the shapes and resolve the model. Repeat this process two more times.

All of our members should now be optimized.

Excluding Results

We will use the Wood Code Checks spreadsheet to sort the members and then hide results for members that have a code
check value lower than “0.6".

Now, we'd like to sort our results based on the maximum code check to see which members are
closest to failure.
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You will seethat the results for members after M53 are no longer displayed. (Don’t despair, you can always click
Unexclude % to get them back.)

Printing Desired Results

For starters we will print the current spreadsheet to see that the excluded results do not print.

Data Printing EHE

Data Printing Options

= Print Selected Lines Qnly

£ Print Current Spreadsheet
€ Use Repart Printing Options

Cancel | Help |

If your report comes out in a Landscape orientation then you will need to reset the Orientation options under File— Page
Setup.

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 pressed Print il .

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 afew pages. We have seen how to hide resultsin the spreadsheets, now we will show you the graphical exclude
feature which allows you to graphically select the items that you wish to print.
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Now click on the Exclude Excude button |ocated on the Select Toolbar. Select Yes to exclude the

We have excluded the unselected items from the results. Now it istime to print.

Click il and then select Printa Beport Instead.. | .

What you are looking at isthe Report Printing Options dialog. This dialog 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.

Y ou will seethat items have moved from the Available Report Sectionsto the Current Report. You may aso
manually move these sections by selecting them and then clicking the Add and Remove buttons. Another way to do this
isto simply double-click on the item to move it in and out of the report. Once items are in the report you may use the Up
and Down buttons to adjust the printing order. We will remove a few items from the report before we print.
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Note The Tutorial 5 starter file contains additional Load Combinations that we were not created as
part of Tutorial 3 or 4.
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Tutorial 5 - Dynamic Analysis

In this tutorial we will perform a dynamic solution on the model we updated in the last tutorial. Make sure you start off
correctly by opening the file mentioned next.
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Dynamic Solution

Thiswill open the Dynamics dialog in which you will be presented a number of options. This diaog is the “ gateway”
into RISA-3D's dynamic capabilities.

A detailed explanation for all the fields on this dialog can be found in the Dynamic Analysis and Response Spectra
Analysis sections of the help file, so welll only provide a brief description here.

The top half of the dialog refers to the eigensolution optionswhich are quite simple (RISA-3D does al the hard stuff).
The bottom half refers to the response spectra options which are a bit more complex and will be explained later on in this
tutorial.

For the eigensolution options, just tell RISA-3D how many modes to calculate and which load combination should be
used for mass calculations. Y ou will also want to use the Acceler ated solver.

Well solve for 3 modes using load combination 3 to calculate mass.

The dialog should ook like the following figure:
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The term “dynamic analysis’ typically istaken to mean the analysis of amodel for dynamic loading, including the
calculation of stresses and displacements. For the purposes of RISA-3D, the analysis of amodel for dynamic effectsis
considered to be composed of two parts.

Thefirst part isthe 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:

Frequencies and Participation =10 x|
[4][®] Mode | Frequency | Perod(Sec) | SiParicipation | SvPart. | SZFaricl. .
1 3001 1.01
2 1.7532 7878
3 3 1.3835 7228
4 | Tomis

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 aso review the mode shapes graphically. Let's set up our screen a bit differently to look at the mode shapes.

Y ou should be left with just this upper left model view:
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When you've finished viewing the animations select Single View from the Window menu.
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Response Spectra Analysis

This brings us to the Dynamics window:
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Each direction offers multiple analysis options. The first field isalist of the available spectrain the RISA-3D spectra
library. For this analysis, we'll have RISA-3D build a“UBC 97, Parametric Design 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.

A detailed explanation for al 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 “Combination Method” field gives you control over how the individual modal results will be combined together.
Most building code will require you to use the CQC method of combination.

We will stick with the current combination method and damping ratio which are CQC and 5% respectively.

The “Use Dominant Mode for Signage” field gives you some control over the signs of the final RSA results. This check
box is normally only appropriate when you have a single model with a mass participation greater than about 75%. 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've specified the spectra be applied in the X direction, and use the dominant mode for results signs.

C||Ck| Start Solution I
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The program then asks you to specify the UBC seismic design parameters Ca and Cv.
Enter 0.36 for the Ca value and 0.84 for the Cv value. Then click OK to start the RSA solution.

When complete, the Frequencies and Participation Spreadsheet is presented and looks like this:

10 x]
[4][¥] Mode | Frequency . | Perod(Sec) | SiParticipation | ¥ Part. | 52 Fanici..
1_d 3601 Tol | 852655

2 2 13532 7978 | 11154

3 3 13835 7238

] [ 2.3604 4236 | 1248

5 5 2.3691 4221 | R

B Tolals: TR 61295

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 these criteria, but if you're
running a model where the participation total is less 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 gep is to include these RSA results with
the static loads in a set of load 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 aquick 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 following procedure is based on the
reguirements 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 and structure specific criteria. Second,
the UBC sets minimum values for the design base shear.

In anutshell, 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 =0.143
SF, =0.129
(Remember that you can get the details for the scaling factor calculation from the Help file as described above.)

RISA-3D has afeature that will automatically calculate the Equivalent Lateral Force Base Shear and scale your RSA
results to match. We'll look at this feature in the next section.

Load Combinations with RSA Results

These scale factors will now be applied to our spectral results so we can combine them with our static results.
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The load combinations look like this:

| teaiCombinations 8 =T
Cambiraices | Design |
Em Dipschpion Soke | PDeNa | 3RE3 | BLC | Faclor BLC: Fackr AL Factor | BLC | Fadlor | BLC
1 REGE 1 |5 oL 1
2 ASCE T (a) [=] oL 1 LL 1 RLL 1
3 ASCE 2 {a) [ oL 1 LL Th RLL 15 il 15
4 AECE 4 (=] oL L L 1
5 AT [7 oL 1.4 LL 1.7
& Ac| 31 & oL 1.05 LL 1375 WL 1,475
7 A8 |5 OL a LA 13
a [ LT 1 E 1 EF 3
a DL+l L+D25H+EE [ L 1 o ] EH 1

What we have done on the last two lines is combine the spectra analysis results (SX and SZ) with the combination of
loads previously defined in load combination 2 (L2).

Using 100% dynamic response in one direction with 30% in the other direction is a common way of accounting for
directiona effects from RSA’sin two directions at the same time. An alternative to this method is an SRSS combination,
which is discussed in more detail in the General Reference Manual.

The only problem is that the SX and SZ entries reflect the full UNSCALED spectra results. Therefore, we have to scale
them down using the SFx and SF; scaling factors that we calculated in the previous section.

Click on theﬂ button on the middle of the Window Toolbar. Thiswill bring up the following dialog.

2%
~Basa Shears
2 Hik

Stabic Base Shear [ e LT calcutate |
Unscaled Base Shear | i 1 i Caloulate |
Sealing Faclor
" Program Calculated

Base Shear Multiales Z[ B

BFZ| 1 | 1 Caloulate I

& Ugar Inpul BFZ[ 1 sFe
™ Apply SF ta Current RSA Load ©ombinabans 0K | Cancel I Halp |

We are now going to have the program calculate the Equivalent Lateral Force Base Shear and scale the RSA resultsto
match.

Click on the Calculate button next to Static Base Shear. Select “3: ASCE 3 (a)” from the Mass L C pull down list.
Click Calc Loads.

RISA-3D will calculate the Static Base Shear based on the 1997 UBC code. The Seismic Loads dia ogue box should
look like this:
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| seismic Loads

Seismic Generation nput

Seismic Code:  UBC 1997

Sz 035 T_Z {gac):

Gt M 035 T_X {gec):
Seismic Zone: Occupancy Cat.:
Ca: 6 Cv:

Seismic Generation Detail Results

T_ZUsed (sec). .4117 T_Z Method A: T_Z Upper Limit 5754
T_¥Used (sec). 4117 T_¥ Method A T_¥Upper Limit 5764
Importance Fac. 1

W_E (K 25,9464 Gow, Egn, FILZ 0
W (K. 25,9464 Gow, Ean, FH_ (e 0

Total Seismic
‘Welght (k) 2450497

Click OK to return to the Spectra Scaling Factor dialogue box. Click on the Calculate button next to Unscaled Base
Shear.

RISA-3D has now calculated the unscaled base shear and we are ready to scale the RSA results to match the Unscaled
Base Shear and Static Base Shear.

Choose the Program Calculated option under Scaling Factor and click on the Calculate button.
The Spectra Scaling Factor dia ogue box should look like this:

Check the box that says“Apply SF to Current RSA Load Combinations.” Select OK to see how this modifies your
existing Load Combinations.

Review the load combinations below and see how the SF scale factors alow the RSA load combinations to more closely
reflect the code required load combinations.
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| teaiCombinations =il =1
Comenatens | Cesion |
Em Dipschpion Soke | PDela | 3RE3 | BLC | Faclor BLC: Fackr AL Factor | BLC | Factor | BLC
1 REGE 1 |5 oL 1
2 ASCE T (a) [=] oL 1 LL 1 RLL 1
3 ASCE 2 {a) [ oL 1 LL Th RLL 15 il 15
4 AECE 4 (=] oL L L 1
5 AT [7 oL 1.4 LL 1.7
& Ac| 31 & oL 1.05 LL 1375 WL 1,475
7 A8 |5 OL a LA 13
a [ LT 1 THEF 1 SI"EF 3
a DL+l L+D25H+EE [ L 1 S5 ] =3 1

At this point, we're finished with the tutorial. If you like, you can go back and increase member sizes, re-run the
dynamics, solve different Load Combinations, experiment with the plot; whatever you like.
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Conclusion

If you've completed the tutorials you should have a very good feel for how to use RISA-3D. Some of the topics we have
not covered are listed below. Y ou may not need all of these features but it is good idea to know they are available. Of
course, if you wish to know more about specific features, you can refer to the RISA-3D General Reference or the On-line
help system.

Model Generation
RISA-3D has an expanding library of automatic generators that can quickly generate continuous beams, arcs, trusses,

cylinders and numerous mesh layouts of our plate shell element. Click the 4
else, try the rectangular tank generator.

button to access this feature. If nothing

Moving Loads
The standard AASHTO loads are built into the moving loads database and you can add custom moving loads as well.

Thermal Loads
Y ou can model temperature differentials causing axial expansion or contraction of members and plates.

Rigid Diaphragms
RISA-3D alows you to quickly identify rigid planes that distribute forces to lateral force resisting systems.

Tension-Compression Only Members and Springs

These features alow you to model one-way stiffness such as braces that cannot take compression or soil that can only
resist compression.

Member Offsets

You may rigidly offset the member ends to model rigid end zones and you may offset the tops of horizontal membersto
align member tops.

Story Drift, Joint Slaving and Enforced Displacements
Y ou may calculate and report inter-story drift, slave joints together or specify the displacement at ajoint.

Tapered Members and Unequal Flanges
Y ou 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 free to call us at 949-951-5815, or FAX us at 949-951-5848 or
e-mail us at support@risatech.com.
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