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Before You Begin

Before You Begin

How to Use the Manuals

This Guide is designed to be read in two ways. If you are already familiar with structural modeling in general you

text as you see fit.

The tutorials are intended for the first time user of RISA-2D or those who need a refresher on how the program

don’t have to do it all at once.

The tutorial is intended to teach you the basics of defining and solving models in RISA-2D, and also how to review
the results. We won’t go into a lot of depth regarding the analytical aspects of RISA-2D here; that’s what the RISA-
2D General Reference manual and on-line help file are for. What we will cover is how and when to apply RISA-2D
features to help you be most productive. For example, we’ll perform steel, wood, and concrete 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 manual and also in the help file.

After you have gone through the User Guide, use the General 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 a full refund.

Copyright 2006 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 is licensed, not sold. All right, title and interest is and remains vested in RISA
TECHNOLOGIES. You may not rent, lease, or lend the SOFTWARE PRODUCT. You 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 all 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. You 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 purposes it 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 is intended 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, e-mail 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 TECHNOLOGIES for a replacement. The replacement will not be
provided if RISA TECHNOLOGIES can not affirm that the broken PROTECTION DEVICE was originally 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.CHIOCE 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 all parties to 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 a trademark of RISA Technologies.
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Installation
To install RISA-2D please follow these instructions:
1) Put the RISA-2D 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” is the 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-2D and is included in the purchase price. This
support is provided for the life of the program. See the RISA-2D General Reference or Help file for a list 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-2D is released, the life of the previous version is considered to be

ended.
RISA Technologies will support only the current version of RISA-2D.

Maintenance
Program maintenance provides all upgrades to RISA-2D.

When your maintenance expires, you will be given the opportunity to continue program maintenance on an annual
basis. You are under no obligation to continue program maintenance, of course, but if you decide to discontinue
maintenance you will no longer receive RISA-2D program upgrades and technical support.







Overview

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 a final design. The purpose of RISA-2D is to speed up this process.

RISA-2D mainly has two complimentary sets of tools; graphics based drawing tools and customized spreadsheets.
We say “complimentary” because these tools work together very closely. Everything that you do graphically is
automatically recorded in the spreadsheets for you. You may view and edit these spreadsheets at any time. The
converse is also true; what you enter and view in the spreadsheets may be viewed and edited graphically at any time.
You will be thoroughly exposed to both sets of these tools in this tutorial.

Defining the Model

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

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

Other graphic edit features are built around RISA-2D’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-2D 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

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

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

Important Assumption!

The tutorial is written with the assumption that RISA-2D has not been customized and is in the default, installed
state. RISA-2D allows you to customize its settings so that it best suits your needs. If the installation of RISA-2D
that you are using has been customized then the options may not agree with those that are assumed here, which may
lead to some confusion. You may reset the program defaults by selecting this option in the Preferences on the Tools
menu.
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Conventions Used in the Tutorials

Action Items
This tutorial builds upon itself from start to finish and it is important that you do not miss a step and get off track. To

your 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 is
on the object, once there, press and release the left 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 as this, type it in exactly as listed, except don't type the commas! When something is
listed in brackets ([ ]), it means press the particular key. For example, [Enter] means press the “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-2D

Starting RISA-2D

So lets take a quick first look at RISA-2D and then we’ll begin the tutorial.

B R05]
e =D ;

Starting a Model
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The RISA-2D logo image in the center of the screen will disappear after a few seconds. Lets take a moment to
explain what you have in front of you.

Title Bar

10 RISA-2D - [C:\RISASuntitied.r2d] - [Moded Yiew] =18]x]

The bar along the top of the screen is called the title bar. It contains the name of the file that is currently open in
RISA-2D. The three buttons =1&1Xl on the far right side of the title bar are used to control the main window. The
=l button will shrink RISA-2D to a button on the taskbar. The B button will shrink the RISA-2D window on your

screen. The X button will close RISA-2D, prompting you to save changes if necessary. You will also see these
buttons in other RISA-2D windows and they have basically the same functions there as well.

Main Menu
File Edit Global Unitz “iew Insett Modify Spreadshestz Solve Hesuliz Toole Window Help

Just beneath the title bar is the RISA-2D main menu beginning with File on the far left and ending with Help on the
far right. These menus provide access to all of the features RISA-2D 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. You 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 steel code, 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 — Use the 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-2D
provides and the Spreadsheet menu helps you access the spreadsheets.

Modify — The Modify menu gives access to the graphic editing features and may be used to modify existing joints,
members, plates and loads.

Spreadsheets — You may open any of the input spreadsheets from this menu.
Solve — Use this menu to access the analysis options provided with RISA-2D.
Results — All analysis result spreadsheets may be accessed from this menu.

Tools — RISA-2D 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-2D 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-2D.
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Toolbars

RISA-2D has toolbars with buttons to help you access common commands and popular options. All you need to
note at this time is where the toolbar is. If at any time you are not sure what a particular button does, simply let your
mouse hover over the button and a helpful tip will pop up and explain the button.

RISA Toolbar
D2l B&l~ «@h T4 B E &Ecic/=ERDE| @ Tiling b |

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

Now is a good time to note that there are many ways to access the features available to you in RISA-2D and the
method that you will use will simply be a matter of personal preference. The good news is that RISA-2D 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[%d9 IRt AAG A & 2 Hthcr - D/F UM s ST

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

When you are working in a spreadsheet, this toolbar will contain the buttons similar to those below, which provide
spreadsheet tools such as Fill and Math.

B EE M BB @
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Drawing Toolbar
= W 2 e mnoo [ 8R T gl MR B hed 3 A |

The Drawing Toolbar is the third horizontal toolbar and is displayed 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 is the vertical toolbar along the left side of the screen. It provides selection tools to help you
work with parts of the model. You 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.
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Spreadsheet Toolbars

The vertical toolbar on the right of your screen is the Data Entry Toolbar. It looks a bit different because it has larger
buttons with text on them, instead of pictures. This toolbar is to assist you in accessing the spreadsheets while
building a model. The buttons are generally in the order in which you would typically build a model. We will use
this toolbar 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 on the RISA Toolbar.

Workspace

The actual work that you do in RISA-2D 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 Model options.
(We will see how to change the default grid and many other defaults as we go along.) As we open new 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
“Model Yiew o =] 54
=
“\\\\\\J
T =10l x|
K| Label [ v | Temp [F]
Y e— 1 N1 0 0 0 E
2 N2 0 5 [
L E— 3 RE] 0 10 [
4 N4 8 [ [
f—* 5 M5 3 5 0
[ HE 8 10 [
7 7 0 20 0
U [ Mg 75 20 [
o 9 E] 0 30 0
10 0 0 40 [
11 M1 0 50 [
12 112 0 B0 [
4 13 IE 0 70 [
14 114 15 5 [
15 M5 15 10 [
16 116 19 [ [
17 M7 19 5 [ -|

You will work within model views and spreadsheets, each in their own window that may be moved around the
workspace and sized as you wish. A powerful feature of RISA-2D is the ability to have multiple model views and
multiple spreadsheets open at one time. The options in the Window menu are provided to help you manage these
windows.

Notice in the windows above, the same three buttons 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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You may open as many model view windows as you like. This is especially helpful when working in close on large
models. You might have one overall view and a few 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-2D displays depend upon what window is active. The active
window is the one with the colored title bar. For example, if you are looking for the zoom toolbar button and the
active window is a spreadsheet. You need to select a model view first before you can access the zooming tools.

Spreadsheets
10 Joint Coordinates and Temperatures o [m] S
[4][»] Label * [f] v | Temp[F]
1 [t 0 0 o |
2 N2 21 0 0
3 M3 0 10 ]
4 M4 21 10 0
5 ME 0 165 i
B MG 3 185 0
7 Y 6575 165 0
8 M3 105 185 0
g ] 14.25 165 0
10 MO 18 165 ]
11 N1 21 185 0
12 M2 3 225 ]
13 M13 6575 225 0
14 M4 105 275 0
15 N15 1425 225 0|
16 MN1E 18 225 ] B

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

11
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Dialogs
Open RISA-2D Data File 7] x|

Look in I@Risa j ﬁl

6| FISA-2D Tutorial 2 Starter.r2d
8] RISA-2D Tutarial 3 Starters2d
] RISA-2D Tutarial 4 Starter2d

File name:

Files of type: IRISA—2D Data Files LI Cancel |
4

2

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 also click on the 2 button in the title bar, and then click on
any item in the dialog to get help for that item.

Status Bar

| | | 0,0

The status bar across the bottom of the screen is to pass information to you as you work with RISA-2D. This bar has
four parts. The left side of the bar has the letters “S”, “D” and “R” to indicate the solved state of the model for
Static, Dynamic and Response Spectra solutions. The letters are currently gray to indicate that none of these
solutions have been performed. After performing a solution you will notice these letters become blue and a
checkmark is placed in front of them.

To the right of the solved status flags are three boxes which will pass you information while you work. These are
called status boxes. The first status box is used to pass general information that is relevant to what you are currently
doing. Look to this box for help as you need it.

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

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

Getting Help

RISA-2D offers a variety of ways to find help with the program in general or with a specific feature. There are three
types of help available within RISA-2D: General Help, Window Help and “What’s This?”".

Help Topics

Use the ﬁl 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 Index
tab allows you to search for help topics based on keywords. The third tab, Search, is a more detailed search that
allows you to search the actual text of the topics to locate the keywords that you enter.

12
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Once you have a topic open there are a number of options available to you that make Help even more useful. Click
the menu options to do such things as annotate the file with your own notes or place a bookmark.

Window Specific Help

o

Window help accesses the above help topics for you. Use the _’l toolbar button or the _ ek | button in dialog
boxes to open the appropriate help file topic that is relevant to what you are currently working on. This is very
useful!

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

on an item in the dialog. A brief description of the item will be displayed. For toolbars you may simply let your
mouse hover over the button to display a description of the button.

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

13
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What’'s Ahead
In the tutorials we will be modeling this structure:
odlel Yiew =101 %]
,‘Y Bl
y | o

We’ll make use of both the spreadsheet and graphic drawing capabilities of RISA-2D. In Tutorial 1 we will create a
frame comprised of two steel columns supporting a wood truss. In Tutorial 2 we’ll copy this into a 2 bay model and
make changes. Tutorial 3 will show how to define loads in the model. Tutorial 4 will teach how to run static
solutions and review the results.

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

14
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Tutorial 1 — Modeling

So we have started RISA-2D and are ready to define our model. We should note here that your picture might not
look exactly like the screen below. Your computer screen resolution and font sizes can change the appearance of the
menu and toolbars. This is simply cosmetic and should not affect your ability to go through this tutorial.
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Starting a New File

Starting a new file presents you with a clean slate with some initial options. A blank drawing grid is placed in the
workspace and you are given options in a dialog box with the title Starting a Model. You can choose to start
drawing your model or open an existing model. To start a new 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 a box is checked that reads “Open the Global Parameters window also”.

Automatically Generating with Templates
RISA-2D has powerful templates that automate the generation of structures. You may access them by selecting
Structure on the Insert menu or clicking |

Some of the templates are very specific such as the Parabolic Arc template. Some are general such as the Circular
Disk With Plates. This way 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-2D.

Global Parameters

Global Parameters are settings that apply to the model as a whole. This window is opened automatically because of
this checked box that we mentioned above:
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¥ Open the Global Parmeters window also?

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 a field.
Just put the mouse pointer on the desired field and click.

The Number of Sections field 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 calculates 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 Deformation box indicates shear deformation considerations are to be included in the
model solution. This will almost always be checked (the default). For more information on this see the General
Reference.

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

Moving down, the P-Delta Tolerance is used to set the convergence tolerance for the P-Delta analysis. Leave this
set to 0.5%.

Gravity Acceleration and Eigensolution Convergence Tolerance are used for dynamics and are discussed in the
Dynamics section of the General Reference.

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

Description  Solution |Eodes| Eoncretel Footings'

Nurnber of Sections: [§ =] INTERNAL Sections: [100 ~]

I Shear Deformation
Merge Tolerance: IT in
P-Delta Tolerance: [ 5 % (Convergence tolerance as a %)
Gravity Acceleration: [32.2 | fisectZ

Eigensalution: 1.E—| 4 Caonvergence Tolerance

Save as Defaults |
QK I Cancel Apply Help
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Global Parameters

Descriptionl Solution  Codes I Eoncretel Footingsl

Hot Rolled Steel ; |k

Cold Farmed Steel ;4151 99: ASD =l

wood:[NDS 91/97: 45D 7]

Wiond Temperature|= 100F |

Concrete :|Ao| 2002 j

Save as Defaults |
QK 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
several international steel codes.

The Cold Formed Steel Code choices are AISI 99: ASD & LRFD, AISI 01: ASD & LRFD, and several
international codes.

The choices for Wood Design Code and Concrete Design Code are also the standard US codes along with several
international codes.

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

Global Parameters 7| x|

Descriptionl Solutionl Codes Concrete | Fnoting&l

[ ElnEED T2 Opilens ¥ Use Cracked Sections

#ShearRegiuns:IvI ™ Bad Framing ¥Warninas
Region Spacingmcr_:l,_‘—in p Unused Force Warnings

™ Min 1 Bar Dia Spacing

—ancrete Stress Options Concrete Rebar Set
¢ Rectangular Stress Block ’7

IASTM AB1S 'I

" Paraholic Stress Block

hit % Steelfanqumnh
Save as Defaulls | Max % Steel for Culumnl f

QK I Cancel | Apply | Help |

The entries under the Concrete 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 allows you to specify the increment that you’d like the program to use when increasing or
reducing the spacing of the shear ties.
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The Concrete Stress Options allow you to choose what type of stress block to consider in your analysis. The
options are the constant Rectangular Stress Block 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 Ier Factor. For more
information refer to the General Reference Manual.

Checking the box for Bad Framing Warnings will 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 Force Warnings will produce messages on the member detail report that informs you
when weak axis and torsional moments have been neglected.

The Concrete Rebar Set allows you to specify the grade of rebar you wish to use. You can also specify a
Minimum % Steel and Maximum % Steel for column reinforcement.

Before we close this window we’ll look at the buttons at the bottom. On the left is a button that you will see in a few
different places, “Save as Defaults”. If we were to click it now all of the changes we have made would become the
default settings for future models.

Before we move on, note the Help button and the 2l button in the upper right corner. Both are there to assist you.
The Help button will take you to a topic in the help file that explains all of the options before you. The I button
allows you to get an explanation of any one option you click on. The help system in RISA-2D is second to none and
is there only to help you.

Members
You should now see a dialog box for Member Properties, which is shown below.
Draw Members 2 x|
Draw Members | Modify Praperties | Modity Desian | Split Members |
—Member Matenal Type and Shape
' Hot Rolled € Assign a Section Set = LRl IM
IHFHA vI Joint Label Prefix IN
= Cold Formed
. . Fieleaze Codes
" Wood ' Azsign Shape Directly % Fully Fixed at Both End:
- Start Shape: " Pinned at Both Ends
Concrete IW1 7 _I
& Alurninum Design List: IBoth W aps 'l
P IW’ide Flange hd I
etz M aterial: [V Physical Member
IABB Gr36 | ™ Top of Member
Type:
Orientation
IBeam j' ’7 Rotate Section:lg vl ‘
™ Keep this dialog open
Apply I Cloze | Help |

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, Concrete 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 — Loading.
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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 a radio 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 W12x53

column we will start by assigning our column shape directly, but will later use Section Sets for our wood truss
and concrete members.

We will discuss the Member Type, Design List and Material choice later in the tutorial. For now,
just enter the following.

When you are finished, the dialog should look like the following:

Draw Members el
Draw Members IModiﬂ-’ Praperties | Modity Design | Split Members |

— bember taterial Type and Shape
Member Label Prefi I
' Hot Rolled " Assign a Section Set smber Lael Frefic [
IHFHA vI Joirt Label Prefiz IN
" Cold Formed
. . Release Codes
" Wood @ Assign Shape Directly @ Fully Fixed at Bath End:
- Start Shape: " Pinned at Bath Ends
Concrete T _I
€ Muminum Desigr List [Both ways -
- IWF 12 'I
General I aterial: V' Physical Member
™ Top of Member
Type:
Orientation
IEDIumn j' ’7 Ratate Section:l ] vl

™ Keep thiz dislog open
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Member Releases

To the right 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

®  You should use member releases to model how members are attached to each other, for example how beams are
connected to columns or other beams. Use boundary conditions to model how the structure is attached to its external
points of support, for example how the columns are attached to the foundation.

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 &f and the Draw/Modify Members Zl button on the Drawing
Toolbar is “down”.

Drawing Grid

RISA-2D 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.

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.

The dialog should now look like this:
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2l

Drawing 61id | Snap To Options |

— Drawing Grid Crigin [ft]
®o__ ] v[p__]

% Rectangular Grid Increments
¥ Ais () Y Az [ft)

[34m375.3 | [10854 |

Skew Angle(deqg) D

™ Fiadial Grid Parameters

Start Angle(deg) El

Angle Increments [deg) |8@22.5 |

F adial Increments [ft) |1 0,10@2 |

— Save and Recall Grid Settings..

Mo Saved Grids... j Hetrievel Save | Deletel

Shoaw Grid As... [ Save Cument Settings as the Default?

1 L " Poi
Lines Paints [ ok | Cancel | Help |

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

Other things to notice here are that you may specify a radial 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-2D 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 a grid point or a joint location); you’ll see them change as you move the mouse around.

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 this tutorial it is important to draw just as it 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 a line from point A to point B as shown here:
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Al

You should now have a line drawn from that point to the mouse, this line follows the mouse as you move it. Also a
joint 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 the image on the following page:

1 RISA-ZD - [CARISA untithed. i 2d] - [Model View)

Fio Edt Gobd Unts View Inden Modhy Soesdihests Sobve o0/ Toods Window Heb =161x]
D B & «~ @ TWUA DR PH &% =" R2DE
sR@dwnadedmuorn A94a DA &S 1 o D FuMa g SH
A7 H o = B plele | % BOO
@ Y
A W
=]
Q
i L
I2 —
- Toad Combimaons
| i-}:;-
=
a
L | _'IJ
S 10 1 Moditythe drawing grid and snap points I

Now is a good time to point out the Undo button ﬂl 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.
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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.

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

Sek Options for Current ¥iew

Joints |Members| F'Iatesl Loadsl Deflection Diagramsl Misz I

¥ Shiow Jaints = Shiy e H e actions:
& Shaw Joint Labels I~ [ Direstion
" Mo Labels I [ Direction

I~ Mement
¥ Show Boundary Conditions

[~ Show Spring Stiffnesses Flatsealer o0 |-

M B Coralere I [iciude e aaritides

I Only Show Pin and Fix Desimal Plaes: m

[Eambitatian 1o e Far Fesults [Dizslan I j
0K I Cancel | Apply | Help |

We’ll discuss the plot options in more detail later.
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Beneath this the first indented option is “Color Basis” and “Section Set” is already selected. We have now told
RISA-2D to color code the members by their section sets.

Now the dialog box looks like this:

Set Options for Current View m
Joints  Members |Plates | Loads I Deflection D\ﬁgrﬁmsl Misc |
—Draw tdembers As.. =lemberEesilis=
oMo = e Diagram
 Wireframe d ¢ Rendered Maone ¥
Lakeling: Color Basis: & % of Length
MNao Labelingll ISectmn Set ﬂ IBD LI il e
: ©Gutine =
Iv BTl Labeling: " End Pullback - .
- 7 it mlEiE]
¢ Pigid Ofiets N2 Lebeino =] !
~IEnd/ JEnd I~ el Eapitud=s
 Neithar Plat&eale:
a0 >
¢ Don't Draw the Members
Cotabitiatiom e U seFarEesnlis Distl s I ﬂ
OK | 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 is simply the label that refers to the cross-sectional properties to be used for the members. We
will place the members in 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 Sets and
Material 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:
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Draw Members 2|
Draw Members | Madify Properties | Modify Design | SpiitMembers |
— Member Material Type and Shape
ember Label Prefi I

 HotRolled ' Assign a Section Set smber Label Frefk i

IW’DDD‘IA vl Jaint Label Prefix IN
¢ Cold Formed

Release Codes
& Wood " Assign Shape Directly & Fully Fixed at Both End:
~ Start Shape: = Pinned at Bath Ends
Concrete I— |
) Aluminum Design List: I Bothways vl
~ INone [Mo Redesign] 'l
(=G I aterial: W Phyzical Member
IDF Larch 'l ™ Top of Member
Type:
Orientation
I Colurin jv ’7 Rotate 5 ection:l 0 - l
™ Keep this dislog open
Apply I Cloze | Help |

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

D,

C

A new member should appear, and the mouse should still have a line connected to it from the end point of the new
member. This enables you to continue drawing new members. The truss chords are being drawn with a different
color because of the different section set we are using.

The truss chord members are now defined. Next we’ll draw the web members. We will use the WOODI1A section

set again, but will later change this assignment to give the web members different properties from the truss chords.
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Another way to get back to the Member Properties dialog box is to use a specially tailored menu called the
shortcut menu. This menu is accessed by clicking the RIGHT mouse button where you are working. RISA-2D
presents you with a menu that is relevant to what you are currently doing.

1 RISA-20 - [CARISA\urtitled (2d] - [Model View]
Fie Edi Blobal Uiz View Inset Modly Spmadtherts Sohm Froi: Took Window Help =l®x]

Ded B & -~ @ Zugle OE & kic = 0208
RN @muren A A& 2 Lk FDFuma g SH
FHAE o BBl | 4 FED

L@@me

¥ Fiocall Lt Diviog D
i X Sy on local Views

Gragiic: Exdiing Tookar (=153
=] Teogk Duwing Grd

S Diraws Membess

Dier Pl

Create Loads »

~ang
.
Vv

Seecl B[
Uneeloct F Load Combinstons
Save or Rlacal Salection States..

"

Modty »
Pan ‘Whesl

Zoom B
Rotste »
Diepth Effect »

Dittance F5
Phot Options... F2

Unda Ok
Reds (=5

Cloret View —

L |

Condous Dirplay Tool [
Copy to Cigbooed e
Prirt.

Help F

’ _ 7

This menu brings relevant options right to where you are currently working. Notice that all 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 spreadsheet.

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.
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The dialog now looks like this:

Draw Members 2| x|

Draws Members |M0dify Fraperties | Modify Design | Split Members |

— Member Material Type and Shape
Member Label Prefi I
 HotRolled & Assign aSection Set smber Label Frefk i

IW’DDD‘IA vl Juoint Label Prefix IN

Release Codes
& Woodl " Aszsign Shape Directly " Fully Fixed at Both End:
Start Shape: % Pinned at Bath Ends

 Concrete I— _I

) Aluminum Design List: I Bothways vl
INone [Mo Redesign] 'l

¢ Cold Formed

 General

I aterial: W Phyzical Member
IDF Larch 'l ™ Top of Member
Type:

Orientation
I Calurit i l ’7 Rotate 5 ectioni—‘ Invl

Apply I Cloze | Help |

™ Keep this dislog open

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

E C, A

1 RISA-20 - [CARISA untitled (2d] - [Model View]

Fle Edt Ghbal Uniz View Inset Modly Spadihest Sobm Froic Took Window Hep NETET
D0 2 & -~ Ok INDDE OB & kic = 0 &/0E
R @R eeemunnqaa @A B 1| Hwcer A9 fFum a4 S H
AR mBmBwmd X BED
1]
@ Y
L
O
Q
e
Ll Load Combinatons
kil
k.
o

N1
" o

§ D RJ

Physical Members

You may notice that we have defined our truss chords with one member, rather than multiple members between each
panel point. RISA-2D’s Physical Member feature allows us to do this and much more.
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Physical Members automatically connect to 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-2D
does all of the bookkeeping behind the scenes letting you see your model as it really is.

RISA-2D starts you off with one section set for each basic material 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 truss members that we have defined thus far. We have not reviewed our material
properties either, which will be done in the Material spreadsheet.

On the Data Entry Toolbar click on Materials | and this window will open;

70 Hot Rolled Steel Properties N =] k3
Hot Rolled |CD|E| Fnrmedl Wuudl Cuncretel Generall
4] [»] Label E[ksi] | G (ks Mu | Therm ... | Densit.. | vield(k..

1 [A36Gr.36 29000 | 11154 3 65 49 36

2 ARTZ GIAD 29000 | 11154 3 B5 49 &0

3 £092 29000 | 11154 K| B5 49 50

4 AA00 Gr.47 29000 | 11154 Kl B5 49 43

5 A500 Gr.46 29000 | 11154 3 65 49 45

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. As you review this information you can see that RISA comes with
standard properties already defined for the most common materials used in the United States.

Note

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

e To increase or decrease the width of a column, drag the line to the right of the column heading. You 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 is built
into the program. Therefore, you can select any valid species/grade combination and RISA-2D will provide the
design values. We are going to change the grade from “No.1” to “Select Structural”.

The active (green) cell should now be in the Grade field. Notice that there is also an arrow in the
cell that looks like this 1.
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10 Wood Material Properties 9 =] B3
Hot Rolled | Cold Formed  Wood IConcrete | General |
[«] [»] Label Species Grade cm | Ernod Mu | Ther.. | Densk...
1 DF Larch Select | Douglas Fir-Larch [[Sajeet Struet = || [ 1 3 3 035
z SoPine Southern Pine T T || 1 .3 .3 035
No.1
No.2
No.3 —
Studd
Construction
Standard
Utility
Dense Select |

You could use the Save as Defaults button (& 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-2D has the ability to optimize hot rolled, cold formed, wood and concrete members. This means RISA-2D
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, our Beam-Z section set
defined with the “Wide Flange” redesign list. This list only contains wide flange sections from the AISC 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.

On the Data Entry toolbar press __225i8nRUes | The spreadsheet will open as shown below:
70 Design Size and Code Check Parameters 1 [=] S
Size/C | Concrete Rehar I
[«] ] Label | max Depth... | Min Depthl.. | Mawidthl.. | Minwidthli.. | MaxBendi... | Max Shear... |
1 [Toviea | | | | I~ T ]
Type the following:

This spreadsheet should look like the figure below:

70 Deszign Size and Code Check Parameters - O] x|
Size/lJC | Concrete Rebar'
|I| |I| Label Max Depth... | Min Depthl... | Max\Width[... | Minwidthli.. | Max Bendi... | Max Shear...
1 CGal-Rules 12 10 1
2 Steel-Bms 12 1 1
3 Conc-Bms 12 10 1 1
4 Truss-Rules 10 215 1 1.5 1 1

Notice there are several parameters available to control the suggested alternate shapes. You can define acceptable
member depth and width ranges, and also code check ranges.
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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.

10 Concrete Rebar Parameters B
Size/Jc  Concrete Rebar |

[ Label Min Flex Bar | MaxFlex Bar | ShearBar | Flex Steellksi] | Shear Steellksil | Leas per Stirup | Top (Colu... | Bottom Co.. | Side Cove...
1 Col-Rules #6 #0 #4 1] B0 2 14 14 15
2 Steel-Bms #h #0o #4 (i1} 0 2 14 14 15
3 Conc-Bms #35 29 | #4 1) 60 2 15 15 135
4 Truss-Rules #35 r FIU #4 1) 60 2 15 15 15

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

70 Hot Rolled Steel Section Sets = [=]E3
Hot Rolled I Caold Formed I Wood I Concrate | Gemerall
& [ Label | Shape |  Twpe | DesignList | Material | Designru.| Alnz | 1@oz7o. | @180 .|

1 [HR1A WI0X17 [ Beamn  [WideFlange | A35Gr36 | CobRules | o971 [ 366 | 170 |

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-2D 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 a time. 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. Let’s add some section sets and change the labels so that
they are more meaningful. The active cell should already be the cell that contains the text “HR1”. We haven’t yet
defined any members with this section, but will be using it for the beams in our steel moment frame.

The spreadsheet should now look like this:

70 Hot Rolled Steel Section Sets = [=]E3
Hot Rolled I Caold Formed I Wwood I Caoncrete | Gemerall
El El Label Shape Type Design List Material Design Ru... A [in2] 1¢90,270... | 1(0,180) ..
1 Stl-Beam WDKTT Beam Wide Flange | A36 Gr.36 Col-Rules 9.71 366 170
2 IHRZ WDTT Beam Wide Flange | A36 Gr.36 Col-Rules 9.71 6.6 170
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Note that pressing ENTER has also created a new line, which we do not need for our model. This will allow us to
demonstrate how to delete a line.

Remember that the 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:

HEE Il BE R B2

70 Hot Rolled Steel Section Sets =] B3
Hot Rolled |Co|d Formed I Wood | Concrate I General I
] Label | shape | Twpe | Desionlist | Material | DesionRu..| Afnz [ 1@ozro. | 10180 |
1| steBeam | wimxi7 | Beam  [WideFlange [neep o #][ CokRules | 871 | 36E [ 170 |

A36 Gr.36
A572 GI.50

A500 Gr.42
A500 Gr.46

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 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, Iyy, and Izz columns list the area, and moments of
inertia for the current shape.

By default the current shape is a W10X17. If you know what shape you want to use, you could type it 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 a look at the full list of available shapes.

70 Hot Rolled Steel Section Sets M=
Hat Ralled |Co|d Formed | Woodl Concretel Generall
|I| |I| Label Shape Type Design List Waterial Design Ru... AfinZ] 190270, | 1{0,180) .. |

1 | Stl-Beam  |WI0X1T |k Beam ide Flange ALG2 Steel-Bms 9.71 366 170 ‘
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Shape Selection 7| x|
General HotRolled | Cold Formed | Winod | Concrete |
—Shape Type

RERE =] ne e
W1ZK16 = \F " Double Angle
W12x14  Tube  Single Angle
x} gi:‘mug " Pipe  Solid Rectangle
W 038 ¢ Channel ¢ Solid Round Bar
WIOHTT W  Tapered WF
W1 0HES
W1 DHED S
W0x54 _— Add
YW1 049 (0101 in
W45 Celete |
W1 0X38 E—
YW 033 ) 4in Edit
W 030 - —I
Wi 026 —Database I Manufacturer
W22 Alsc o>
W19 I J
Mﬂ [T Make Default Database
LTLTR N b

ok | cancer | Hew |

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

The rest of this dialog is pretty self-explanatory. The Shape Type is currently a Wide Flange but can be any of the
others listed such as a WT or channel section. The Shape Database is currently the AISC database but you can also
choose from many others.

You will see that 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

70 Cold Formed Steel Section Sets _ (O] x]
Hot Rolled  Cold Formed IWood | Concrete | Generall
[«] ] Label | sShape |  Twpe | Designlist | Material | DesignRu..| afn21 | 1¢@0,270. Ji@180.. |
1 Girt [1acutzaxn]  Beam | U | As70_33 | CokRdles | 581 [ oar ] 4 |

You will notice that the layout of this dialog is very similar to the Hot Rolled Steel Database, with the left side of the
dialog containing a list of available shapes. The rest of this dialog contains selections for Shape Type and Shape
Database. The current database is the AISI 1999 which is appropriate for our example.
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Shape Selection
General | HotRolled  Cold Formed | wood | Concrste |
 Shape Type

1BCE3.76%135 - he e
16052754105 £ cu £ Zu
165376090 & G5 75
© H
14CE53.75KX105
14C53.75X090
14C53.76%075
14C53.7EX060 SR
12053.75%135 A
12C53.76%105 (D114 in
12C53.76X090 Delete |
1208375075 :
120583, 75X060 (W) 3.81in Wigy |
12C51 6255102
12051 B2540T — Database i Manufacturer
11CE3.75H135 |A|5|1ggg j
1153754105
11C53.75:0580 Ll ™ make Default Database
1122 TEYNATA

84 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 NDS 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 wood truss.

Chord, [ENTER]
Web
The spread sheet should now look like this:
10 Wood Section Sets _ O] x]
Hot Rolled | Cald Formed  ¥Wood | Caoncrete I Generall
II| II| Lahel Shape Type Diesign List haterial Desigh Ru... AlinZ] 1 (80,270... | 1{0,180) ...
1 | Chord 2H6 Bearn Rectangular DF Larch Col-Rules 8258 1.547 20797
2 rU_lleh i} Beam Rectangular DF Larch Col-Rules 8258 1.847 20797

The design group for both members is currently set to Rectangular. While this is sufficient for the web members,
we would like to use doubled members for the chords.
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Shape Selection HE
General' HotRnIIed' Cold Formed  Wood |Concrete|

—Shape Type
ThickiDiarmetering Widthiin)

& x [ 3
© Sinagle

& Multiple  Plies: |2 vl

" Round
[~ Use Full Sawn Size (thick ¥ width):

[ =]

% Width (i)

ThickiDiameter {in}

ok | cancer | Hew

We’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.

Your spreadsheet should now look like this:

7 Wood Section Sets M=l
Hot Rul\ed' Cold Formed  Wood |Concrete| General'
E El Label Shape Type Diesign List faterial Design Rules | A[in2] | 1{90,27.. | 1{0,180..
1 | Chaord 2-T06 Beam Rectangular Double DF Larch Select | Truss-Rules 16.5 12.375 41.5494
2 | web 246 Beam Rectangular DF Larch Select [Tyuss-Rules = || 29 1.547 200797
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Concrete Sections
Click on the Concrete tab.

Take a moment to review the information given. Just like with the steel and wood tabs, the
information consists of a section Label, Shape, Design List, member Type, Material and Design
Rules.

The spread sheet should now look like this:

10 Concrete Section Sets M =] E3
Hot Rolled | Gold Formed | Wood  Concrete | General |
] Label Shape Type Design List | Material | DesionRu..| Af@nz] | 1@oz70.. | 1180 ..
1 | Cone-Col CRECT12¥12 Beam Rectangular [Conc3000MW| Col-Rules 144 1728 1728
2 | Cone-Bm CRECT1) Beam Rectangular [Conc3000MW) Col-Rules el 512 1152

Remember that our concrete reinforcing and cover information was specified as part of our Design Rules. This
currently set to Col-Rules for both sections. While this is correct for Conc-Col, we would like to use a different rule
for the beams.

Your spreadsheet should now look like this:

70 Concrete Section Sets = =1E3
Hot Rolled | Gold Formed | wood - Conerete | Genera |
|I| |I| Lahel Shape Type Design List hiaterial Desigh Ru... AlinZ] 1 (80,270... [ 1{0,180} ...
1 | Cone-Cal CRECT12H12 Calumn Rectangular [Conc3000Mw| Col-Rules 144 1728 1728
2 | Conc-Brm CRECT12X8 Beam Rectangular |Conc3000NWHieane Bme vI 96 12 1152
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Multiple Windows

1 RISA-2D - [C:ARISA wntithed r2d]
Fin Fdt Global Unis View Inaet Modly Spnacshents Soben J: Tods Window Help

DEFR B & -~ @I DR DE & ke =0 BB
[l =R -

[Data Eni =l
ials

7 FI e a— ~inix) e —

[~ Hot Reolled | i Farmod | tind | fancnte | fenont | r Design Rules
) Design Size and Code Check Parsmeters! =1olx|

52efUC | Cancrotn Rotiar |

Itunl Gooahralis:
Boungsny Congmans

1l Concrete Section Sets
Hot Rolied | Cold Formed | woog Contrete | General |
[ Lstet Shape Twe | Designbist | Malberisl | DesignPu_| Ain2l | 1090.270. | 100100

L] 1 L

*  |Enter a lbel for this section set

Now is a good time to talk about all of the windows that we have open on the screen. We have a model view and
four spreadsheets. The “current window” is the one with the colored title bar (Member Section Sets) and the other
title bars are gray. The windows are laid one on top of the other in the order that we worked with them. You can
return to any of the windows by clicking anywhere on them although you will want to be careful not to click on a
button, or near a grid point if you are in drawing mode. It is best to click on title bars and other areas that don’t have
actions associated with them.

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

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

Click on the Window menu.

window  Help
Mew View Crl-F2
Arrange Icons
Cascade
Tile: Yertical
Tile: Horizontal

Special Tiling 3
Criginal Tiling

Single Wisw

Sarwe Tiling, ..

Hestare Tiling...

Close Al

2 Hot Rolled Stegl Properties

3 Design Size and Code Check Parameters
v 4 Concrete Section Sets

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

You can also recall open windows the same way that you originally opened them whether it was with a menu or a
toolbar 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 :: which indicates that we are still in drawing mode. RISA-2D
remembers what mode you are in for all 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 Members
Draw Members | Modify Properties | Madify Design | Split Mernbers |

— Member Material Type and Shape
Member Label Prefi I
& Hot Rolled & Azsign a Section Set embet Label Frefis Jh

IStI-Beam vl Joint Label Prefix IN
" Cold Formed

Release Codes

e

 Wood & Azsign Shape Directly
Start Shape:

| ]

. Aluminum Design List: Im
IWide Flange 'l

" Concrete

e
I Material: V' Physical Member
IME Gr.36 v[ ™ Topof Member
Type:

Dl il:f |lﬂliUf 1
IEqumn j" IV Rotate Section:l 0 vl

™ Keep this dialog open

Apply I Lloze | Help |

Here is what you’ll be drawing; a line from A to B:
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90 RISA-2D - [C:\RISASuntitled.i2d] MEIES
File Edt Global Units View Inset Modiy Spreadshes e fi=suls Tooks ‘Window Help
DER|®|& -~ @k TLA|DE BE & ke =520 [Ting ¥ |
\ (% &% T2 een A DA IR] 2] 46 D Fum e g ST
A [ =
— o " ] = Matetials
=l ,7‘&*@-—-"H%:-:HOH%PM¥|X ‘ Gection Gets
Q@ Design Rules
i Y Joint Coordinates
R i_‘ Boundary Conditions
X WMembers
Plates:
O 3 TS 0 iE 5 Basic Load Gases
Q Joint Loads
Y Point Loads
1 Distributed Loads
b & Woving Loads
|i GH 7 RE Rk K} W2 [na eeacombheiers]
¥
Kl
o
HT5 N1G
] N3
K| | Hz

S 10 B |Draw newmembers [

Entering Spreadsheet Data

In addition to its graphical editing features, RISA-2D allows you to add, organize or sort your data using a series of
powerful spreadsheets.

39



RISA-2D 7.0 User’s Guide

Spreadsheets  Solve Fesuls Tooks  window

v Spreadshest Buttons Toolbar
Select List...
I aterials Crl-Aslt-pd
Section Sets Crl-Alt-5
Joint Coardinates Crl-alt-C
Boundary Conditions Chrl-alt-0
tembers Chrl-dt-E
[Deszign Rules Chrl-at-R
Plates Crl-Alt-4
Footings...
Loads »
Basic Load Cazes Cirl-&)t-B
Laad Combinations Cirl-alt-L
Custom ‘wood Species Database
\Warhing Log

This will bring up the Joint Coordinates spreadsheet as shown below:

{0 Joint Coordinates and Temperatures Ol x
[{4][»] Label ¥ [fi] W] | Temp[F]
1 N1 a a 0
2 M2 a 18.5 0
3 M3 21 1] ]

4 M4 21 18.5 0
4] Rl 18 224 0
f B 3 225 0
7 M7 3 18.5 0
a M8 B.75 224 0
49 M3 B.75 18.5 0
10 N10 105 225 0
11 M11 105 185 ]
12 M12 18 18.5 0
13 MN13 14.25 22.5 0
14 M14 14.24 185 0
15 M15 a 10 0
16 MN16 Al 10 ]

Soon we will be adding lower concrete frame to support the rest of our structure. We could
modify our grid to help us draw the members. Instead we will demonstrate some spreadsheet
operations and create the additional joints that define the base of the frame.

We’ll spend some more time on the spreadsheets in Tutorials 2 and 3. For now we have all the joints we need, so
we’ll return to the Model View and continue drawing members.
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You should now see the new joints we created below the existing columns.

Drawing Concrete Members

Notice that the dialog has remembered the properties that we entered when we drew our steel cross beam. Let’s

change this information to be consistent with the new concrete member that we are going to enter.

When you are finished, the dialog should look like the figure below:

Dravw Members

7] %]

Draw Members IMDdify’ Properties | Madity Desian | Split embers |

— Member Material Type and Shape

" Hot Rolled % Assign a Section Set

I Conc-Cal = I

 Cold Formed

" Wood  Azsign Shape Directly
Start Shape:
1 Muminum Diesign List:
I Rectangular hd I
" General :
M aterial:
I Conc 3000w - I
Type:

I Column A I

Member Label Prefis IM
Jaint Label Prefis IN

Releaze Codes
&' Fully Fixed at Bath End:
' Pinned at Both Ends

I Bioth ' ays - l

¥ Physical Member
™ Top of Member

Orientation
’7 Ruotate Section:lg vl

™ Keep thiz dislog open

Apply I Close |

Help |

Click Apply and draw a member between Joints N17 and N1 which are circled in the image below:

70 RISA-2D - [C:\RISASuntitled i2d] MEE
Flo Edi Giobal Unis View Inset Modiy Spisadsh le Aol Took Window Help
DER|®(& -~ @n THHEDE BH & ke =520 [Tnae |
m % &% D& 0|8 BAG B 2]k EERE R Vs
I=B[70 Model View [Data Entiy x
== : = = Waterials
7L +m oS mmbBmd | A BED |:semnnsets
Design Rules
@
A Y Juint Coordinates
= i— Boundary Condilions
X Wembers
i I N CECE

Basic Load Cases
O
Q Joint Loads
o | RN L Foint Loads
el Disirbuted Loads.
|_, Moving Loads
i Toad Combinations |
Kl
E 75 1B
o

' Draw new members
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At this point your screen should look similar to the one shown in the following image:

70 RISA-2D - [C:\RISA untitled.r2d] MEE
Fl: Edt Gibal Units View lnset Modly Spreadshests Sobve f=sf: Tools Window Help
O (EE &tk = | ElREE] [Tins ]
m% @9 a9 @munn|da @ AR 26 REIE AR
IS 10 Model View [Data k =l
P T e e T |
i Y *H HI 2 i f—
| 7 &2 0Bl pen B 3| K| B B Teslon beis
Q Design Rules
o Y Joint Coordinales
— iA Boundary Conditions.
X Mernhers
o N 10 E 5 [ FPlates |
Basic Load Cases
Q Joint Loads
v | RN L Point Loads
— Distributed Loads
2 Wigving Loads
= Toad Combinations |
il
e 15 n16
o
Gl ]
7 K18
| | 0y

Boundary Conditions

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

You will be presented with the following dialog:

Modify Boundary Conditions for the Selected Joints (7] x|
X Translation |Free = |kiin T User
Y Translation |Free LI' | |k,"in [ Use?
Rotation |Free = | eftyrad ™ User
DO [ & A
Free Fixed Pinned Foller

What happens when Apply is pressed?
[~ Keep this dialog open
© Apply Entries to All Selected Joints
& Apply Entries by Clicking/Boxing Joints

—— | Close | Help |

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 3 degrees of freedom for each joint
so there are 3 parameters provided one for each direction.
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Compression Spring
Tension Spring

Reaction — The “Reaction” code specifies full restraint for the indicated direction. No movement will be allowed in
the indicated direction for this 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 slightly 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 translational or rotational and
are displayed next to the edit box.

For example, if a spring 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 a tension force (positive displacement) is
applied to it, 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 and Y translations restrained, but we
want the rotation unrestrained. This is a standard boundary condition that RISA-2D has built in.

Click the Pinned ™ | button and the conditions are filled in _for you.

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

The section at the bottom of the box asks “What happens when apply is pressed?”. We have not covered the
RISA-2D 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:

Madify Boundary Conditions for the Selected Joints EHE
¥ Trenslaton |Peaction = |kiin @ user
 Transletion |Feacton =] |kin  Fuser

Rotation |Free = | itirad @ User

¢ Pinned Fioller

What happens when Apply is pressed?
™ Keep this dislog open

 Apply Entries to All Selected Joints

& Apply Entries by Clicking/Boxing Joints

Apply Close Help
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The mouse cursor now looks like this % , 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:

20 RISA-2D - [C:\RISAuntitled.q2d] ML ES
Fle Edt Global Unils View Insen Modiy Sove feils Tooks Windaw Help
DER B & - @iz 0N FE & Eic= B 201 [Timg ¥ |
B adn@muau|aQa s BAE® 246 EEIERIEE Y YA
A [ x
B[Z R e m— B pim B | K| BOO e
Q Design Rules
A Y Joini Coordinates
= i Boundary Conditions
X Meribers
™G 7] NE 10 %3 5 [ Plates |
O Basic Load Cases
Q Joint Loads
- MZ N7 NG W1 M RZ [ Mé [ Fointloads |
. Distributad Loads
12 Maving Loads
sy Toad Combiations ]
i
bk 5 16
o
i N3
4T 410
Kl | 0y

10 Joint Boundary Conditions o =] 3
[«][»]  JaintLabel ¥ [hin] ¥ [kin] | Rotation(i..|  Footing
{1 Reaction | Reaction
1| 18 Reaction | Reaction

We could edit the boundary conditions here, or add new ones. We could type in a boundary condition directly,
usually by just typing the first letter such as “R” for reaction. We can also click on the ¥ arrow to view the available
options.

Saving Your Data

This concludes Tutorial 1. The next tutorial teaches you how to make modifications to the model.
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Tutorial 2 — Modifying

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

10 RISA-2D - [C:\RISA\RISA-2D Tutorial 2 Starter.r2d]
File Edit Global Units View Insett Modify Spre ete Sobve Dol Tooks Window Help

DERE& - @i ZHE DR BE &(6ic =[E/R(DE] Tiing )

B2 o dmuen|dqq B AIGEN?|Hpcr D FMa g S

(=W /] Model View (_[O]x]
i -
Q

i i_x

M2 N7 REl M11 MNT4 M12 [ N4

RIH MN1B

B[l |7\ OO

N1 N3

LT A8

Kl i

5 10 1 |Enter adescriptive tille far this model [ [

The first thing that we will modify is the end conditions at the tops of the steel columns. You 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-2D provides a quick and easy way to view and edit properties of any item in the model. You may simply
double-click on any joint, member or plate to view and edit all of the information for that item.
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Information for Member M1 2=l

General | End Heleasesl Propertiesl Designl

—Rigid End Offsets
—— Label I_— IOﬁsetl in
Length 18.8 ft _
Shape 1253 J ofset] lE
T
Physical Member 7 W Maintain Top Of Mermber 7
— Orientation —Jaint Labels
KRS Rotatelu vl deqg I Jaint |11
JJdaint M2
—Activation

& Member is Active
" Member is Active, but Excluded from Results
 Member is NOT Active

Ok I Cancel | Apply I Help |

70l Model View 1=

W

R O T
NI W7 N R CNT4 Hi2 B4
TG W16
M1 M3
LT PN
K| | [

Remember you can make modifications to any joint, member or plate simply by double-clicking on it and making
the adjustments. We will take a look at a joint 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 a lot of
members there is an easier way. This is where the graphical selection and editing tools in RISA-2D 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 a model view the
Window toolbar will look like this:

CIIE S 70 S U e O NN S ol Z RN D S TR 2 RN N gy i

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

Rotating

These buttons; @l @1 @| @l 2 | (—Z| , are used to rotate the model plot counter-clockwise or clockwise about the
global axes.

These buttons; s AV) X2 V2 , are used to “snap” the view to the particular plane (XY , YZ , XZ). The button
labeled Iso snaps to the default isometric view.

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

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

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

If your mouse has a center wheel, RISA-2D 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-2D supports a “grab and move” feature. Simply press down on the wheel
(like a button) and move the mouse. RISA-2D “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 use &l to save a view or recall a saved view. If you have a view that you like to work with a lot or have

created a view that took some time, save it. 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 a view by clicking El Cloning a view creates a new model view that is identical to the first. This

allows you to preserve a view that you want to keep and make adjustments in the new view. We will clone our
current view and then use the new view to explore the rest of the toolbar.

Help

=

We mentioned the help 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 a model
view the help file would open in the “Navigating Graphics” topic.

Loads

The next three items, L‘" BLCT: :I' @I, 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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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.

Choose the Members tab if it is not selected. Click on the down arrow next to the lists to view

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 as inactive
(gray) because the model has not been solved.

The buttons at the bottom may be clicked at any time and will accept or cancel all of the choices you have made on
all of the pages. The difference between the OK and the Apply buttons is that clicking Apply will leave the dialog
open after applying the choices you have made.

Note

e  You 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, simply open a new window to view the other side. You can have a different
drawing grid open in each view. For example you can draw beams on one grid in one view and columns in another.
As you move between each view RISA-2D will even keep track of what you are doing in the view. For instance you
might be drawing new beam members in one view, new columns in another and plates in a third.

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

Selection Tools

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

Stated simply, an item is “selected” if it is fully displayed graphically. An item is “unselected” if, instead of a
display of the item, only a gray line shadow of the item is displayed. All of our model elements are “selected” at this
time.

Your model should now look like this:
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The crossbeam is now “unselected”.
Currently your mouse cursor is the standard arrow l% when in the model view. This indicates that you are in the
default selection mode, which simply means that you can select or unselect one item at a time by clicking on it.

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

Rather than clicking one item at a time you may use RISA-2D’s powerful tools to help you quickly achieve the
selection that you want. They are located on the vertical Selection toolbar on the left side of the screen.

Note that this toolbar will not be displayed when a spreadsheet is active. Let’s try the selection tools. Feel free to try
all of them as you 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 these, first click the button then move the mouse to the model view. The button stays down and the cursor
changes to indicate that you are in the box mode.

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

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

You can end the operation by re-clicking the box button to turn the option off. You can cancel a box that is
underway by dragging the mouse off the model view while still holding the mouse button down.
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The Polygon Select ﬂl and Polygon Unselect ﬂl tools work in a similar fashion. You use them to draw a
polygon around the part of the model you wish to select or unselect. The polygon may have many sides, so to
indicate that you are finished drawing click the mouse twice at the last location.

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

s
The Invert Selected IL' 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 a few items are to be
selected in a large 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. You
can select items between certain coordinates. You can also select items by their labels such as all joints from N7 to
N15. For members, you can select by many criteria such as orientation, section set, database shape and material.
Plates can be selected by material, thickness and orientation.

The Save/Recall _';'| button is used to save and recall selection states for the model. This is very helpful for large
models that require more than just a few clicks to obtain a particular selection state.

The Lock Unselected l? button, when pressed, causes all currently unselected items to stay unselected, no matter
what other selection buttons are pressed, until this button is pressed again. This is useful when you are working on
just part of a model, say one particular floor in a multistory building, and you need to select and unselect different
parts of that floor and you want the rest of the model to “stay out of the way”. Just unselect the entire model, then

use Box Select to select the floor, then press “Lock Unselected” (the button changes to IE ) and the rest of the
model will stay unselected until you press “Lock Unselected” again to turn it off.

Now that we know about the selection tools we can use them to help define the model.
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Making Changes to Selections

10 RISA-2D - [C:\RISA\RISA-2D Tutorial 2 Starte
File Edt Global Units View Insett Modify Spre Sal fesdls Tools Window Help

DEREB(& e (@i Tk OE B8 &&= B2 B E| Tiling b

|29 R |QAG EA &2 decr D F M s S

(=B 10 Model View M=k
(. m

@

i i_x

SIS i I T

o it

Q
il
li
i
k]

a

o

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 all of our web members is listed as
“Chord”. This is 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” items that already exist in the model. Likewise the menu at the top of
the screen has an Insert menu and a Modify menu. We will use the Modify tools to help us rotate our columns.

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

This indicates 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.
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Modify Members

The dialog is now set and should look like this:

Modify Properties for the Selected Members K E
Draw Members Madify Properties | Wodity Design | SplitMermbers |
— Member Material Type and Shape W Use? — Start Felease Codes [~ Use?
& .
£~ Hot Rolled % Assign a Section Set e B ases)
 Pinned
e weh = St In.dividual Release Codes:
I il
. . I Stiear
o «
Wood Assign Shape Directly | homent
- Start Shape:
Concrete I— |
) I Design List End Release Codes [~ Use?
' Fully Fired [No Releases)
IFlectangu\ar 'l  Pined
" General : nne
Material: € Set Individual Release Codes:
[OF Larch | IS
T I Sfiear
St = Kement
IBeam 'l
— Oriertation [~ Use? Rigid End Offsets————————— & Physical ™ Use?
7
Rotate Section IU vl izt i T Use? I T0M ™ Use?
J End in T Use?
IBothWays VI ™ Use?
— Member Activation [~ Use? wihat happens when Apply iz pressed?
' Member iz Active ™ Keep this dialog open
" Member is Active, but Excluded from Results % Anply Entries to All Selected Mambers
 Member is NOT Active € Apply Entiies by Clicking Members Individuall,
Apply I Close | Help |

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 like this:
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Notice that our concrete cross beam is defined with the same section set as our columns. We’ll have to change this
to the “Conc-Bm” section that we created in tutorial 1.

Information for Member M18 EE

Genetall End Feleases Properties | Designl

—Section Set/ Shape I Waterial

' Section Set IConc—CoI vl " Shape ShapESLiStl

Material ICUncSDDDNW'l Design List IRectanguIar 'l
Type ICqumn vl Design Rule ICoI-RuIes 'l

—Section Properties

Arga [in2]  1(90,270) [in"4] | {0,180} [in"4] J [in"4]
144 1728 1728 2557 44
—haterial Properties
E [ksi] G [ksi] Mu Therm.[[10%5 F]
3456 1372 A8 i
Density [kift*3] Fy [ksi]
145 0

ak I Cancel I Apply | Help |

Model Rendering

A powerful graphics option offered by RISA-2D is the ability to display a rendered image of the model. A rendered
image shows each member plotted using a true scale representation of the shape assigned to the member. A rendered
view offers some big benefits; besides producing a very nice image, we can also very easily review member
orientations and member connectivity.
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Copying Model Elements

RISA-2D allows you to copy selected portions of the model and we will use this feature to turn our model into a two
bay structure.

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

You should see four fields each for increments in the X and Y directions. You can use the “@” symbol to specify
multiple equal increments.

Copy Selected Items =

Itern Label Prefizes

Joint Prefix IN
Member Prefix IM
TS 77 Plate Prefix [F

I
Increment

0 I Ay

— Aiz Increments [ft]

e |2‘I— ke l—
e I— ke I—
e l— ke l—
e l— ke l—

I Inter-connect Bays? & Fired End Stut © Finned End Strut

™ Keep this dialog open?

Apply I Close Clear Help

Click Apply.
0 Model View O]
ZEHLZ o BBy | X BEE
N ' A
ZJ‘\X
=k "
o | Sy

Our entire frame was “selected” so all of the frames were be copied. In addition to copying the joints and members,
if we had any loads on the frames they would have been copied as well. We will now add the connecting beams.
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Connecting Along Members

We will add steel girts to the columns between the beams. There are no joints at these locations. We could place a
drawing grid there as we did in Tutorial 1, or we can insert joints on the columns. We’ll learn how to insert joints.

Dravy Membersl Modify Prupeniesl Modify Design  Split Mermbers |

Mumber of Equal Fieces I:l
Specific Location Zorft

" Actually Spliit PHYSICAL Members
% Just Add Joints to PHYSICAL Members

What happens when Apply is preszed?
™ Keep thiz didog open

" &pply Entries to & Selected Members
& &pply Entries by Clicking Members Individually

Apply I Claze | Help |

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.

Draw Members 7| x|
Diraws Members |M0dmf Propemesl Modify D95|gn| Splltmembersl

— Member Material Type and Shape
ember Label Prefi I
€ HotRolled ' Assign a Section Set ember Label el
IG't vl Jaint Label Prefis IN
& Cold Formed =
. : Felease Codes
" Wood ' fssign Shape Directly " Fuly Fived a Both End:
Start Shape: (% Pinned at Both Ends
" Concrete I |
I uminum Design List lm
e INone [Ma Redesign] 'l
(] M aterial: ¥ Physical Member
|A5?0_33 v[ ™ Top of Member
Type:
Orientation
IBeam jv ’7 Fiotate Section:[gp vl

™ Keep this dislog open

Apply I Close | Help |
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The settings on this dialog allow you to set up a grid of graphical editing points along any
orthogonal plane. They also allow you to automatically snap to the quarter or third points of
existing members.

Drawing Dptions for Current Yiew ﬂil

Drawing Grid Snap To Options |

—Member Snap Locations

Iv* Quarter Prints
™ Third Paints

i~ Universal Snap Increments

# Increment ft
¥ Increment ft

I Use Universal Increments

™ Save Curtent Settings as the Default?

Ok I Cancel Help

Click OK to return to the model view:

58



Tutorial 2 — Modifying

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 a red dot # whenever the tip of your mouse cursor passes over them. Back in the

model view our cursor is still N which indicates that we are still in drawing mode.

20 RISA-2D - [C:\RISA'RISA-2D Tutorial 3 Starter.r2d]
Fie Edt Global Units View Insert Modfy Spreadshests Soive Fesuls Tools Window Help

DER @& «- (05 T4EDRE HE|&E &kic|=|E[(RIOB (& [T

EIIERE RN R RN A W i e S A B e B IR AN
1= B 10 Model view
=] Eﬂ4+m._|=‘ﬁf}>5.gn»n%hm¥ X B EH
: T
O z X
Q
il
Ii
kil
Ll
o
Al
15
12
=
5
K] | ;DI
Dira New mernbers | 0,5.6875 (fy (114 P

59



RISA-2D 7.0 User’s Guide

10 RISA-2D - [C:\RISA\RISA-2D Tutorial 2 Starter.r2d]
File Edit Global Units View Insett Modify Spreadsheets Selve oo Tools ‘Window Help

DEE(®B(& <« (@ TUA|CE EE & B = 2R BD 8| [Ting b |
m(% &9 g9 Zmenn|aqa BAG B 2] REIE AN P
[ZB] 70 Model View -[Ofx]
7L +m oD uimBmd | A BED
Q@ Y z =
e
D & X
Q
il
4
i |
k)
a
AR b
L4 | i

% 10 1Y |Modifythe drawing grid and snap points [ [

Model Merge 7]

Merge Dption
terge Crossing Members [
Merge Selected Ikems Only [

Merge Inactive ltems [
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Apply | Claze | Help |

In a nutshell, model merge looks for duplicate nodes and members (with the same coordinates) and merges them
into one. If the “Merge crossing members?” option is checked in the model merge panel, RISA-2D will look for
members crossing each other, and connect them. A typical case might be X-bracing.

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

Selecting By Properties

One way to select these members quickly would be to snap to an elevation view and use the Line Select tool to draw
a line through all of the columns at one time. Another way, which we will use here, is to select all members with the
column properties.
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K1 E3

Select Items for Current Yiew
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—dJoint Selection Criteria
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—Selection Options
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Here you can select joints, members and plates by the properties that define them. The tabs at the top divide the
options into four groups.

Clear Selection Criteria I

Cancel | Apply | Help |

Select Items for Current Yiew

Joint:  Members | F'Iatesl Coordinatesl

21

—hermhber Selection Criteria

[~ Tension Only ?

[~ Comp. Only ?

[~ Physical Member ?
[~ Top Of Member ?

—Memher Range —Parallel
From : | Earallelis Memberl
To: | Parallel to Axisl\( vI
—Misc —Member Froperties
[~ Inactive ? Section Set/

Don't L hd
Shape Iun Se I

Design ListIDnn‘tUse 'I
Dont Use 'I

gen_Conc3lw

Material

Y

Member Type

gen_ConcdlLw

gen_Alurm

—Selection Options
* Select Members ?

" UnSelect Members ?

gen_Steel
A3B
AST2Grades

AS00 L2

o |

A500_46

Cancel | PRl

Click OK. All of the steel columns should now be selected.
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Modify Members

The dialog is now set and should look like this:

Modify Properties for the Selected Members 7]
Draw Members  Modify Properties | modity Desian | SplitMembers |
—Member Material Type and Shape [~ Use? [ Start Release Codes [ Use?
& .
& Hot Rolled ' Assign a Section Set : Fglly peedlchetes]
" Pinned
' Cold Formed IStI-Beam 'l St In.dl\u'ldual Release Codes:
]
. . I Gfiear
~
Wood " Assign Shape Directly Sl ioment
Start Shape:
 Concrete I— |
) S Design List: —EndRelease Codes [~ Use?
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IWlde Flange 'l  Pined
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Material " Set Individual Release Codes:
36 ~ I el
Tune: I Stiear
+pe = et
IBeam 'l
— Orientation W Use? Rigid End Offsets———————————— W Physical I Use?
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il
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We made our selection prior to opening this dialog but we could have waited unit now to select the members.
Regardless, clicking Apply will rotate the selected members 90 degrees.
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Click Select All El to select the entire model.

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!

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 major strength of RISA-2D is the ability to make changes to existing data. We could make the above changes
entirely with graphic editing or entirely within the spreadsheets. We will make our changes graphically so that we
may use a few more of these features. We will then 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.

Scaling Elements

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.
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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 Move feature. We will move the truss
but we don’t want to move everything so we need make our selection first.

1t will be easier to work with an elevation so click ﬂl and then on the Window toolbar.

Moving over to the model we want to select the entire truss by drawing a box that contains it. The box should not
contain joints lower than the bottom chord but members crossing the window are ok.
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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 8.5t or higher. The final step would be to use the Math feature to add “4.25” to these selected Y coordinates.

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 also double-click that
member. The Member Design Parameters spreadsheet is where the values are recorded.

Deszign Parameters for Selected Members B3
Draw Members I Modify Properties  Modify Design | Split Members I

LbdeLufout) eed & Use? CHAwtout [ T Use?
Lbdedufin) [ it T Use? Cmswlin [ T lss?
Lbcompdlebendltop) [ k[ Use? Cow2B [ T Use?
Lboomp/lebendibot) [~ k[ Use? Riasn [T T use?

K-out I— I~ Use? lor Factar [AC1] I— ™ Use?
E-in l— ™ Use? Beam Layouts m I Use?
Colurnn Layouts m I Use?
Shear Layouts lm ™ Use?

™ Subject to sway for out of plane bendingl™ Use?
™ Subject to sway for in plane bending ™ Use?
™ Repetitive Mermber (for wood) ™ Use?
Design Rulss [ColRules =1 I~ Use?

“what happens when Apply iz pressed?
™ Keep this dialog open

& Apply Entries to All Selected Members
i &pply Entries by Clicking Members Individuall,

Apply I Close Help
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We will now explain what you have in front of you, and what we have done. RISA-2D calculates most of these
parameters for you although you may specify your own values as well. It is important to understand how each
parameter is handled so you can take advantage of the capabilities of RISA-2D.

Most fields have three labels separated by a slash (/), the first label is for steel, the second for timber, and the third
for concrete. Each field is described below. Refer to the RISA-2D General Reference or On-line Help file for more
information.

The first three fields are for specifying the unbraced length. The following options are available:

e When nothing is specified RISA-2D will use the full length of the member for unbraced length. This is the I-joint to
J-joint length shown in the third column.

e  You may specify Segment (or type Seg) and RISA-2D will automatically use the distance between nodes on physical
members. This way members and plates framing into physical members are treated as adequate bracing.

*  You may specify a value. This value may be less than or greater than the I-joint to J-joint length.

The Lb/le fields are unbraced lengths for in plane and out of plane buckling of the member. Lb is the steel symbol
and le is the wood symbol. These are used in KL/r ratio calculations for steel & concrete, and le/d calculations for
wood. We have specified that all members be braced in the out of plane direction at every node along their length.

The Lecomp values (used for steel) are the laterally unbraced length of the compression flanges used in the
calculation of allowable bending stress for ASD design, or member strength for LRFD design. The le-bend values
(used for wood) are used in the calculation of Rg.

The K factors are the effective length factors, which RISA-2D is capable of approximating for you. A value of 1.0
will be used when nothing is specified. Refer to the RISA-2D 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-2D. CH is the NDS shear stress factor.

If you leave the Cb factor blank RISA-2D will calculate it for you if you’re doing ASD design. For LRFD design,
the Cb value is set to “1.0” if not specified.

The final two fields are the sway check boxes to indicate whether the member is to be considered subject to
sidesway for in plane or out of plane bending. Sway comes into play in the calculation of Cm and Cb and in the
approximation of K factors.

Currently, all the entries are blank except for the first. For the fields we left blank RISA-2D 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’s look at the Joint Coordinates spreadsheet for
the first time and let’s use a special window arrangement to do this.
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Your screen should look like this:
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[«] ] __JointLabel X[ww] Y [ifin] Rofationfk.. | RE 5 N8
1 KIT Reaction Reaction
2 N1g Reaction | _Reaction T T W2
h3G Reaction Reaction
4T E=N1 Abi30
K| | %

5 D R [ [

This tiling option has opened the Joint Coordinates 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 model. It would be more useful to list them based on their coordinate locations.
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So now we have the joints in ascending Y coordinate order, and at each Y coordinate level, they are further sorted in
ascending X coordinate order. Notice that the labels stayed with their assigned joints and the model plot looks
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 Members spreadsheet is
located in the lower left corner. We will use this to sort the members first by their I-Joint and then the section set.

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

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

10 RISA-2D - [C:\RISA\RISA-2D Tutorial 3 Starter.r2d]
File Edit Global Units View Insett Modify Spre ete Sobve Dol Tooks Window Help

DERE& - @ zUuE0R BE & k(=8 @REE Tiling
@399 @munnlaaa AL B3 Hbc D Func g 0
(=W /] Model View (_[O]x]
B |7 B 2 e oe o0 5 o o8 B s 3| R
Q |
A ]Y
X (LR TED] Ej] iz 33 R TES € K 38
= |
9 TG MIT NG Ni9  NZ0 Wl JNZz NZ3  NZd  MIE  MZB  NZT Nz
Iz
|
; 3 i K
d 1D T 12
7 g Na
TiE TE NG
=N 42 L3
Kl | i

S 10 1 |Modiy the member AISCICISC/NDS parameters [

Load Cases, Categories and Combinations

Before we load the model it is important to understand just how RISA-2D lets you manage loads. When loads are
defined in RISA-2D they must be assigned to a “Basic Load Case” which are simply sets of loads. You can have up
to 1000 separate Basic Load Cases (BLC's). You also have the option to assign the BLC’s to categories, which help
you easily combine them later in the model solutions. When you are ready to solve the model, the BLC's and
categories are combined (with multipliers) into one or more load combinations.

Let's enter a description for each of the BLC's we'll be using. The active cell should be in the first row and first
column, which is the BLC Description field for BLC 1.
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Type:

So we've given descriptions to three BLC's. These descriptions are strictly for your benefit. RISA-2D doesn't require
a description.

1l Basic Load Cases _|Olx
|I| m BLC Description Categony W Gravity | " Gravity Joint Point | Distrib...
1 Roof Load Maone ﬂ
2 ‘Wind Load Mane
3 Dead Load Maone
4 Maone
5 Mone
fi Maone
7 Maone
8 Mone
4 Maone
10 Maone
11 Mane
12 Maone
13 Maone
14 Mane
15 Maone
16 Maone
17 Mane
18 Maone
149 Maone
20 Mane
21 None -

The rest 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-2D 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 labels such as X and Y.

2.) Apply loads aligned with member or plate local axes, designated with lower case labels x and y.

3.) Apply projected loads along global axes, designated with upper case labels such as V and H.

You will be presented with a list 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.

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

On the Insert menu select Joint Load.

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

The direction that we want is the vertical direction. The global axes are plotted in the model view and the vertical is
Y. Remember that positive is up.
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-4

We will use Basic Load Case 1 so skip down to the bottom section to specify how the loads are applied. Like we did

with the boundary conditions, we will click the joints to apply the load. This time we will leave the dialog open so

that we can change the load magnitude as we go.

Notice the last option specifies “Apply Entry by Clicking/Boxing Joints™:

Loads/Deflections/Masses for Joinis

= This is a LOAD (L)
¢ This is an ENFORCED DISPLACEMENT (D)
 This is a MASS (M)

Magnitude Lk kAt Cuinrad Mkiftsec

Easic Load Case “I. Ruoof Load

=]

What happens when Apply is pressed?
I Keep this dialog open

i~ Apply Load to All Selected Jaints
& Apply Load by Clicking/Boxing Joints

We will use this to apply loads to the interior joints on the top of the trusses and apply loads of different magnitudes

to the outer joints.

70 RISA-2D - [C:\RISANRISA-2D Tutorial 3 Starter.i2d] (=] x]
File Edt Global Units View Inset Modily Spieadshests Solve “eodc Toos ‘Window Help
DER(B(& -~ @ ZTUECDREE & Bc = B/ RE B Tiling p
B %% adn QA @ HEAEE 2] D|F 1M a8
(=B 1] Model View [_ O[]
B 7L a2l | A BEE
B
!l .
L
O
O N29, N30, 31 32 33 /?NSQ@NSSE%SE WET 38
o =+
|T NI TN17 N1 TN19 M20 CN21PMN2Z MN23 N24 N2ZS MN26  N2T QN28
2
il
E IE i NS
a N1O K N12
7 5 )
N4 NS NB
=N #H2 &3
Loads: BLC 1, Roaf Load &
| a7

4

The loads are applied to the interior joints. Don’t forget about the Undo il button should you make any mistakes.
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Now press [Ctrl-D] to go back to the Joint Loads dialog and change the magnitude to “-2” and
click Apply again.
Return to the model and click on the two exterior panel points on the top chord which are Nodes
N29 and N38.
When you are finished your model should look like this:
0 Model View =] B3
ZH A rm R DRl e | A BED
-4k 4K 4k 4K -4k -4k -4k -4k ﬂ
[x -2k -2k
‘NZB N30, 31 37 33 N34, M35, 36 37 ’ 38
P} Pt iz z
Lll_oads:ElLCLRuafLuad | . ;
Distributed Loads
The wind load will be applied as a 250plf distributed load.
Click the Distributed Loads _il_but_tgn_._.Sp@g_i_fx the direction to be “X”. Change the value for

Apply Member Distributed Loads m

Direction m
Start Magnitude kift F
End Magnitude kit F
Start Location D ftor %
End Location D ftor s

Basic Load Case |2. Wyind Load L||

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

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

Close | Help |
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10 RISA-2D - [C:\RISA\RISA-2D Tutorial 3 Starter.r2d]
File Edit Global Units View Insett Modify Spreadsheets Selve Heos Tools ‘Window Help

DER (& (& -« @@L z4B 0@ BE & Bcic/= 2 & 0B [Ting )y |
m[% &% g9 Emyn Q@ BHAG B 2] Hecwmeas] D F nm e 4 S H
(SR 70 Model View -[Ofx]
B 7Ed ra | mPrimBwy | X BED
Q =
I Y
|
= |
O N2g, N30, 31 32 33 N34 N3E, 36 37 38
/
IT NT1E N17 N18 N19 T M20 MN2Z1TPM2Z “MN2Z3 TN24 N29 M26 T M2T i
= -
= -
2 —
- —
o 13 14 £
e B
E—
C 1D T 1
| —
-
-
7 5
N4 [ 256kt
AR A2 3
Loads: BLC 2, wind Load 5
] | 0

Now lets look at the loads in the spreadsheets.

Basic Load Case Spreadsheet

This is 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 “10” on the first line represents the “10”
joint loads that we placed in the Roof Load case. The “2” represents the distributed wind loads.

RISA-2D provides special interaction between these cells and the spreadsheets that hold the actual loads such that
clicking the mouse on the cells will open the appropriate spreadsheet. This is why the numbers are gray, which
means that these fields may not be edited.

Click in the 1* row on the cell that contains the number “10”.

The Joint Loads spreadsheet opens with the loads that were assigned to BLC 1. Note that the drop-down list on the
right side of the Window Toolbar now contains “BLC 1:Roof Load”. Use this list to select the BLC of interest.

You may also click on blank cells in the Basic Load 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
Load 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 Load Case spreadsheet. Also we haven’t discussed the
Category and the Gravity columns.

Copying Loads

The spreadsheet now shows the roof live load as 10 joint loads. We will now add dead load at the roof level. The
dead load at the roof occurs at the same locations and only differs from the live load by a factor. In this case it would
be easiest to copy the roof live load into the dead load case and modify it. We will use the copy loads and block
math features to do this.
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Click the Copy BLC El button and you are presented with the Copy Basic Load Case dialog.

Click on the down j arrow in the second field and select “3: Dead Load”.

The dialog should look like this:
Copy A Basic Load Case

Copy the Loads FROM thiz Basic Load Case:

|1: Roof Load LI

INTO thiz Basic Load Casze:

I 3: Dead Load LI

Loads Types ko Copy...
™ Jaint Loads
W Member Point Loads
W Member Distributed Loads
W Member Area Loads

Ok I Cancel I Help |

Click OK and there is now a “10” in the Joint column of the Dead Load case. Click on the “10”

We now need to change the magnitude of the load so that it represents the dead load. We will use the Block Math
feature to do this with a factor. First we will select all of the cells in the Magnitude column.

Block Math [ %]
Flease enter the block math operand:

E—

i~ ADD the operator to the block

™ SUBTRACT the operator fram the block
i+ MULTIPLY the block by the operator
 DIVIDE the block by the operatar

LCancel |

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 a factor in the Y Gravity column on the Dead Load case
will do this.
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=1,

This is how you tell RISA-2D 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 or Y direction.

Load Categories

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

The spreadsheet is complete and looks like this:

II‘ II‘ BLC Description Category H Gravity | v Gravity Joint Point | Distrib...
1 Roof Load RLL [ ﬂ
2 Wind Load WL 2
E Dead Load DL Dead = | -1 10
4 Nane
5 MNane
g Nane
7 Nane
8 None
g MNone
10 Mone
11 Mone
12 Mone
13 Mone
14 MNone
15 MNane
16 Nane
17 Nane
18 None
19 MNone
20 MNone
21 Mone =

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-
2D. 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 j
Load Combination Code I.C\SCE 1995 AsD j

—Wind Load Options

¥ Generate " Reversible

—Seismic Load Options

v Gernerate [ Reversible

Sawe as Defaults |
Generate I Cancel | Help |

For more information on the Wind Load Options and Seismic Load Options refer to the
Generating Building Code Combinations section of the General Reference Manual.

70 Load Combinations =] 3
Comhbinations | Desian |
II| II| Description Sol. FD SR BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Fae
1 ASCE 1 DL 1
2 ASCE 2 (a) DL 1 LL 1 RLL 1
3 ASCE 2 () DL 1 [ 1 EN 1
4 ASCE 2 (c) DL 1 [ 1 RL 1
5 ASCE 3 (a) DL 1 LL 78 RLL 78 WL 78
1 ASCE 3 () DL 1 LL 1 RLL 1 EL T
T ASCE 300 DL 1 LL 75 5L 75 WL 75
g ASCE 3 {d) DL 1 LL 1 5L 1 EL T
] ASCE 3 (2) DL 1 LL 78 RL 78 WL 78
10 ASCE3 (M DL 1 LL 1 RL 1 EL T
11 ASCE 4 DL B WL 1
12 ASCE S DL B EL T

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

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

The next three fields are flags for special instructions for the load combinations. We will mention them here briefly
although we will not use them all. See the General Reference or the help file for more information about these
options.

The Solve checkbox indicates whether this combination is to be included in the Batch or Envelope solution. RISA-
2D allows you to solve a single load combination, a batch of combinations or an envelope of multiple combinations.
The Batch solution allows 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.

The PDelta flag indicates what type of P-Delta analysis you wish to run. P-Delta calculations account for the
secondary effects resulting from load eccentricities due to model deflections.
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The SRSS field is used to combine response spectra analysis results for different directions by taking the square root
of the sum of the squares.

The remaining fields define the actual combinations with pairs of BLC columns and Factor columns. The values
should look familiar to you since they are just as they 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 El on the Window Toolbar should
be active.

The lines are deleted leaving you with 8 combinations. Next we will delete combinations 3 through 4. You may also
delete lines in a spreadsheet one at a time.

Click on the 3 row in the Description column. Hit the F4 key on your keyboard twice to delete load combinations 3
and 4.

Click on the 4™ row in the Description column. Hit the F4 key on your keyboard once to delete load combination 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:

1l Load Combinations = O] x|

ominations | Design |

II' II| Description Sol FD SR BLC | Factor | BLC [ Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Fao
1 ASCE1 DL 1
2 ASCE 2 (a) DL 1 LL 1 RLL 1
3 ASCE 3 (a) CL 1 LL 75 RLL 75 WL 75
4 ASCE 4 CL i WL 1
5 ASCES CL 6 EL T
B ACHE-1 (o] 1.4 LL 17
7 ACIE-2 oL 1.05 LL 1275 | WL | 1.275
g ACIS-3 DL & il 1.3

The field 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
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1.333 for wind or seismic loads)will not be used. An entry in this field greater than 1.0 is also used to indicate
whether the seismic provisions of the LRFD code are to be used.

CD is the 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. This will 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 load combinations used for concrete design.

70 Load Combinations M=1E3
Combinations | Designl
1] Description Sol.. |PD.. | SR.. | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor | BLC | Fac
1 ASCE 1 DL 1
2 ASCE Z (a) DL 1 LL 1 RLL 1
3 ASCE 3 (&) DL 1 LL 4 RLL 4 WL 4
4 ASCE 4 DL B WL 1
& ASCE S DL B EL Ki
4 ACI3-1 DL 1.4 LL 1.7
7 ACI -2 DL 1.05 LL | 1.275 | WL | 1.275
8 ACI -3 DL 9 WL 1.3

Displaying Loads

RISA-2D provides easy ways to 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 all of the load combinations instead of the basic cases
and the view now shows the loads as they are factored in the load combinations.
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This is a great way to verify that our model is solving the problem that we want it to solve. One thing to note here is
that the magnitudes of the loads represent the factored combination. For example the displayed roof load magnitude
is the combination of the dead and live 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.

10 RISA-2D - [C:\RISA\RISA-2D Tutorial 4 Starter.r2d]

File Edit Global Units View Insett Modify Spreadshe Sobve  Decils Tooks Window Help

DERE& - @i ZHE DR BE &(6ic =[E/R(DE] Tiling
9w godmun Q@ AR B2 #crorod-] D] F WM a4 L
(=W /] Model View (_[O]x]
=] B
@ Y
A i_x
= N29 N30 31 32 133 N34 REH 36 37 138
= |
O NTE NTT MN18 RiE N20 N21 [FFFE) M24 MN25 MN26 M27 YN8
i
Iz
|
= 3 i 15
i)
a N10 N1t N12
7 2 Na
T & NG
E=] Pty A3
Kl | a7

5 10 1 |Enter adescriptive tille far this model [

Solving the Model

First we will solve a few single load combinations and then we will solve all of the combinations and look at the
enveloped results.
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Solution Choices ki3

' Single Combination:
|4:n5CE 4 =l

" Envelope of Marked Combinations
" Batch Solution of Marked Combinations

" Dynamics [Eigensolution/Fesponse Spectra)

Solve | Cancel I Help |

Click Solve.

RISA-2D reports the solution steps as they occur. When the solution is complete, you are presented with the Joint
Reactions spreadsheet. You will notice that the reactions are summed at the bottom of the spreadsheet. The center
of gravity of the vertical loads is reported in the last row. 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.

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

7 | . .

Help _‘l and Help @ buttons for a more detailed explanation of the results. You may also look to the status bar
for an explanation of the active cell. Take a moment to look over each spreadsheet. Use the scroll bars to view
information not displayed in the window.

To review the results, you can page up and down or scroll up and down a line at a time. [Home] and [End] take you
to the top and bottom of the results. You can use the 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 _dointDeflections | 0 the Results Toolbar to review these results.

Now select _Memher Forces | to view the forces which are listed for 7 locations on each member.

This 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 L MemberStesses | 1 view the member stresses.

This spreadsheet also shows the deflections as a ratio of member length (the “L/y” ratios)
providing an easy check against deflection criteria such as “L/360”.

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
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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 controlling equation. Factored
design stresses and controlling equation are also listed.

Select the Wood tab to view the NDS code checks for our wood truss members.

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 Concrete Beams tab.

Notice that there are not any concrete results for this load 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.

Select | Material Takeof | 5 view the material take-off,

Graphic Results

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

70 Model View - (Ofx]

'®

Results farLC 4, ASCE 4 -
L« Hz
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This is a fairly nice representation of how the model deflects under these loads. Now let's use some of RISA-2D's
more advanced graphics features.

As you can see, a rendered isometric view can really show you what's happening with the model.

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

Clle @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 a few
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 slow it down. This provides a very vivid presentation of how the
model is deflecting.

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

Color-Coding Member Results

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

The color legend is in the upper right side of the model view window. With the color-coded members you can
quickly identify members that require further attention. Lastly, we'll display moments and reactions in the model
view.
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10 Model View =13
Yi_.
X 0 0 0 0
0 0 [] [] 0
0 0 q 0 0 0
0 [i 0
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Member Detail Report

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

70 Detail Report for M17 =13
LC4:ASCE4 <] <<|==| optons| Pint | Papesetwn| Hew |
=
Colurnn: i417
Shape:  W12X53 4378aton
Material: A992
Length: 22751t
| Joint N5
Jldoint N22
LC 4: ASCE4 A k
Code Check 0.311 {bending) 3038822751
Report Based On 97 Sections
-252at14.2191
281 atofl v k
fa Ksi M
185 at 22 T4 ft
-2848at0ft
11.333 at8.952 1t 18.105 at9.053 1t
‘ " "r_ KAt o
fc ksi
11,09 at10.181
2234at 22751
ft 'T— ksi //
a4 vt g APPSO - =

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

Click on the deflection diagram, the bottom diagram on the right. Then hit the == button twice
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10 Deflection (in) for Member M15 M= B3
LC 4: ASCE 4 - =z | == | print | Page Setup | Help |

| Detiection =l Lec:fot val: [.oozin

Member M15,LC 4: ASCE 4

Deflection {in}
~

0 2625 525 7875 10.5 13.125 1575 18.375 21 23625 26.25
Member Location ift)

You should now be looking at the deflection diagram for member M15. You may click the Abs Max button to
retrieve the absolute maximum value and it’s location. The slider control to the right of the Abs Max button allows
you to retrieve values at approximately 100 section locations.

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

1 Moment [k-ft) for Member M15 =1 E3
ILC 4:ASCE 4 j i Close i =< | == | Print | Page Setup | Help |
[Moment | Loec:fnt Val: 15540 -t

Member M15,LC 4: ASCE 4

191

15.548

15.28
11.46
764
3682

-3.82

Moment (k-ft)
o

784
41.48
-15.28
194 -15.414
o 2E25 526 7875 105 13126 1575 18376 pal 23 EZ5 2625
Member Location {ft)

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

On the Selection Toolbar click the Member Detail M button.
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The mouse cursor will change to and you may now click on any member to open the report.

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

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

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-2D 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-2D always clears the results when you are making changes to the model thus avoiding the possibility that you
could have results that don't match the input data. You will be prompted to make sure you wish to clear the results
before doing so. This is because you may not want to purge results for a large model that took some time to solve.
RISA-2D does retain the decomposed stiffness matrix, so as long as the data items you edit do not impact the
stiffness matrix, subsequent solutions will be much faster. You may override the warning in the Preferences.

With the Batch solution finished you may now choose different load combinations when plotting results. Each view
may show results from a different combination.
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For the Batch solution the spreadsheets display all of the results for each load combination. Currently the results are
grouped by combination; all of the reactions for Load Combination 1 are listed first and then for each combination
thereafter. The combination number is listed in the first column. You 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 envelope 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.

Click on the DI R I LUTEL Memherl button located on the window toolbar.

This will bring up an envelope detail report for the concrete column that looks similar to the one shown below:

10 Detail Report for M7 = O] x|

IElmIope 'l <<| =>| Optionsl Print | Fage Setupl Help |

Colurn: M7

G

Shape:  Crect12x12 Concrete Stress Block:  Parabolic
Material: Conc3000NW Cracked Sections Used: Yes
Length: 101t Cracked 1'Factor: 70
IJoint: N1

Jdoint: N4

Code Check: 0.785 {bending)
Report Based On 97 Sections

Mmi5atot
_ ) k
A K -3.032at. 1041

1.74at10f 30317 at10ft

/ ) M Kft

o] in

ACI 318-99 Code Check

Bending Check 0.785 Shear Check 0.113 ()
Location 947911 Location of
Gov Pu T7.992K Gov Mu Out J38 kN Govvu In 3.032K
phi*Pn 10.182 k Gov Mu In -28.738 kAt GovWuOut Ok
Phi eff, 862 phitu Out 941 kAt phi®u In 26818k =
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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 a steel 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 members in 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 envelope solution we
ran. The columns labeled “l¢” report the load combination that generated the controlling values. Other results not
shown here such as the member forces display Maximum and Minimum results in 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-2D is suggesting for alternate shape sizes along with the
member that is controlling the design.

70 Suggested Shapes 9 [=] 3
E m Section Setim... Current Shape | Suggested Sh... | Controlling Me... | Use Suggeste. .

1 Stl-Beam W 2H19 Wil 2+ 26 W14

2 Girt 14CB3.75X135 | 12C53.75K104 W10

3 Chard 2-2%4 2-2%10 3

4 ek ¥4 Fed W19

5 Conc-Col Crect12:12 CRECT14x14 k]

5} Conc-Bm crect! 2x8 CRECT12%10 k)

7 M16 W 2HA3 W1 2x58

3 w17 WA W1 2x58

] W18 W 2H53 W1 2x58

On this spreadsheet RISA-2D 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-2D may pick different shapes

than are shown here.

Now only a couple of members are in trouble. Let’s look at another way to substitute suggested shapes.
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Press Ctrl-Alt-F7 to substitute the shapes and resolve the model.

Now, the only suggested modification is to replace a W14x22 beam with a W12x22 beam and a CRECT12x10
column with a CRECT14x14 column. Since these don’t result in any real cost savings, we’ll ignore these last
suggestions and move on.

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.

70 Envelope Wood Code Checks ™ =] B3
Hot Rolled Steel | Cold Forrned Steel  VWood | Concrete Beams | Concrete Columns |
|I| |I| Member | Shape | Code .. | Lo.. Ic | Shea... | Lo.. Ic | Foksi] | Fiksi] | Fb'ksi] | Fy'ksi] Eqn |
1 11 2-3H10 J36 28258 2 E71 2625 2 4B65 1.375 | 2.063 g 381 =
2 M2 2-3X10 T36 1} 2 BT 1} 2 465 1.375 | 2.063 14 3.9-1
3 M2z 46 569 1] 2 .o0g 1] 1 1.088 | 1.625 | 2.438 119 363
4 h24 4X6 569 1] 2 .o0g 1] 1 1.088 | 1.625 [ 2.438 g 363
] M3 A4¥6 A66 o 2 ik} o 2 1.293 | 1625 | 2438 1149 363
3] M35 46 AG66  [5.483) 2 .080 (5483 2 1.293 | 1.625 | 2.438 119 363
7 m28 446 A64 1] 2 082 (5483 2 1.293 | 1.625 | 2,438 19 363
g h29 4¥E6 564 (5483 2 082 o 2 1.293 | 1625 | 2.438 1149 363
9 m19 4X6 546 o 2 009 [(B162) 1 1.088 | 1.625 | 2.438 119 363
10 M27 o6 B o | 2| o009 [e1e2| 1 | 1088 | 1625 | 2438 | 119 | 363
11 M3 2310 473 |4.688) 2 .09z [(18.75) 2 .85 1.375 | 2.063 g 363
12 4 2-310 473 (9375 2 .09z 1] 2 .85 1.375 | 2.063 119 363
13 M30 46 234 1] 2 .oog 1] 1 1.805 | 1.625 | 2.438 19 3.9-1
14 hd40 AHE 234 1] 2 .oog 1] 1 1.8058 | 1.625 [ 2.438 g 3.9-1
18 20 X6 196 0 2 .ang 0 1 1.088 | 1.625 | 2.438 14 363 d

You will see that the results for members after line 10 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.
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Data Printing

Data Printing Options

" Print Selected Lines Cnly

& Print Current Spreadsheet
" Use Report Printing Options

Cancel | Help |

In the dialog above you can see that there are two other printing options. The first option will print lines from a

8|

spreadsheet and requires you to have selected the lines before you pressed Print .

The last option will print an entire report. We will first exclude most of the items on our screen so that the report
only requires a few pages. We have seen how to hide results in the spreadsheets, now we will show you the
graphical exclude feature which allows you to graphically select the items that you wish to print.

0 Model View O]
Yi_
X
L3
22
M3
-
=
[ L
=
1
‘ Solution: Ervelope | B
4] oz

Now click on the Exclude LE<88 1utton located on the Select Toolbar., Select Yes to exclude

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

Click il and then select PiT LB |
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What you are looking at is the 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 a little of both.

You will see that items have moved from the Available Report Sections to the Current Report. You may also
manually move these sections by selecting them and then clicking the Add and Remove buttons. Another way to do
this is to 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.

When you do this the section is removed from the report and placed back on the Available list.

Report bame ~Report Sections
[ utput =l _ _ —
Available Report Sections Sections in Current Report
Save | Delete | Basic Load Cases = Feport Header =
Boundary Conditions Joint Displacements
—Report Cptions Design Data, Cald Forn Joint Reactions
Design Data, Concrete hMember Forces
Report Text '
@ Design Data, Hot Rolles hMember Stresses
" Black Text Design Data, MO'S Yoo Member Deflections
& Color Text Dynamics Add Steel Code Checks T Un
. Global Parameters = ||AISI Code Checks
v Shade Lines ? Joint Coordinates Wiood Code Checks
Load Combination Des Concrete Beam Code ©
Start Page # |
¢ ! Load Combinations Concrete Col Code Che
Repart Header Loads, Distributed — Remave ||Bearm Bending Reinfor .I, —_—
‘o 3 LinEs Loads, Joint — Beam Shear Reinforcin
) Loads, Moving ol Bending Reinforcin
"1 Line Loads, Paint Cal Shear Reinfarcing —
" MNaone Matl Props, Cald Farme Suggested Shapes
. - matl Props, Concrete haterial Take Off
IV DatefTime ? hatl Props, General Flate Stresses
Matl Props, Hot Rolled Flate Forces
Itern Options | PR P L Ll e - LI
close | Pint | Pagesetup | Wirite Flat File | Help |

At this point, we're finished with the tutorial. If you like, you can go back and increase member sizes, 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-2D. Some of the topics we
have not covered are listed below. You 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-2D General

Reference or the On-line help system.

Model Generation
RISA-2D 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 !l button to access this feature.

Moving Loads

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

Thermal Loads
You can model temperature differentials causing axial expansion or contraction of members.

Dynamics
You can run an eigenvalue solution to determine natural frequencies, and mode shapes. You can run a or Response
Spectra analysis for earthquake loading.

Tension-Compression Only Members and Springs

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

Member Offsets

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

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

Tapered Members and Unequal Flanges

You may specify tapered wide flanges or members with unequal flanges and design them per the Appendix F
criteria.

If you have any questions, comments or suggestions feel free to call us at 949-951-5815, or FAX us at 949-951-5848
or e-mail us at support@risatech.com.

Thank you for choosing RISA!
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