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Before You Begin

Welcome to the RISA-3D General Reference manual. Please read this topic prior to installing the
program and pay particular attention to the License Agreement. If you are a first time user of RISA-3D
you should turn your attention to the Tutorials (a separate document) which are designed to get you
up and running as fast as possible while still exposing you to the important features of the software.

The Tutorials are designed to be read in two ways. If you are already familiar with structural modeling
in general you can skip the supporting text and read only the underlined action items to quickly move
through the tutorial. If you want more thorough explanations of the modeling process you may read all
or some of the supporting text as you see fit.

After you have gone through the Tutorials, use this General Reference for detailed information on any
topic. The topics are arranged in alphabetical order and are thoroughly indexed.

Overview

RISA-3D is a general-purpose -dimensional analysis and design program. This program has been
developed to make the definition, solution and modification of structural models as fast and easy as
possible. Analysis, up to and including calculation of maximum deflections and stresses, may be
done on structures constructed of any material or combination of materials. Complete steel and wood
design are also included in the program.

RISA-3D has full graphical modeling capability. You can draw your model on the screen and also
perform extensive graphical editing simultaneously in multiple views. To modify your model data
directly, RISA-3D employs a powerful, proprietary spreadsheet. All this combined with flexible data
generation algorithms makes modeling very easy. Graphic display of the model along with applied
loads, boundary conditions and much more, is always available. The model can be rapidly edited,
solved, viewed, modified, re-solved, etc. The truly interactive nature of RISA-3D is its primary
strength. RISA-3D is also able to perform elaborate error checking as you define the model, and
offers context sensitive help every step of the way.

RISA-3D is an interactive program as opposed to a batch mode program. With a batch mode
program, you would edit a text file in one program (typically called a pre-processor), and then solve it
with another program, and then view the solution results in yet another program (typically called a
post-processor). With RISA-3D, all model editing, model solution, and results browsing is
accomplished through the same interface and with the same program. The interactive approach
offers several unique advantages over batch mode which include; the ability to do real time error
checking of your model data, the ability to do rapid model editing, solution, editing, and re-solution
without jumping from one program to another, and the need for the user to learn only one program
interface.

You may access the features in RISA-3D by using the menu system, or the toolbars. The best way to
learn RISA-3D is to go through the Tutorials. The advantage to this is that you are exposed to the
tools RISA-3D provides and the ways that you can take advantage of them.

Page 1 of 1519



RISA-3D v23 General Reference Manual

Before You Begin

Minimum System Requirements

Software
One of the following operating systems is required:

» Microsoft Windows 11 (64 bit only)
¢ Microsoft Windows 10 (64 bit only)
* Microsoft Windows 8.1 (64 bit only)

Hardware
The following hardware is required:

* 1 GHz or faster processor (x86-64)

1920x1080 monitor resolution recommended (1024x768 minimum)
e 2 (or more) button mouse, mouse wheel recommended

8 GB of RAM

* 4 GB of hard disk space

Internet

An internet connection is required to launch the program. The internet connection must be
maintained as long as the program is open, although brief internet outages (a few minutes) do not

affect the user's ability to keep the program open.
Program Limits

Software Limitations

Joints 500,000

Members 100,000

Plates 250,000

Shapes 100,000

Wall Panels 10,000

Openings/Regions (per Wall Panel) 25/100

Solids 250,000

Section Sets 10,000

Loads (All Types Combined) 300,000
Materials 500
Custom Wood Species 500
Diaphragms 500
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Basic Load Cases 1,000
Moving Loads 500
Time History Functions 500
Load Combinations 5,000
Mode Shapes 2,000
Time History Load Functions 500
Drift Definitions 500

Demonstration Version

While you can open and solve a larger model, the demonstration version does not allow saving or
printing results. RISAConnection results may not be exported back into RISA-3D when using the
demonstration version.

License Agreement

For the full license agreement, please visit: risa.com/eula
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Main User Interface

The Tutorials (a separate document) contain a tutorial that leads you through the RISA-3D interface
with an actual model. Consider going through the tutorial if you have not done so already, as it is the
fastest way to learn the program. Although it requires some time up front, the tutorial will save you
time and brainpower in the long run.

The features that are available to you in RISA-3D may be accessed through the Ribbon toolbar,
Quick Access toolbar, Properties panel, Explorer panel, 3D view and shortcut keystrokes. You may
use any or all of these vehicles to interact with the software. The Ribbon toolbar has the advantage of
containing all of the program options and features. The Quick Access toolbar contain more common
options and invoke with one click. The Properties panel will display relevant properties for selected
elements within your model and allow you to make quick changes to those elements. The Properties
panel is also where you will modify and execute most of the program features. The Explorer panel
provides a quick way to access all of the data entry and results spreadsheets. The shortcut menus
present options relevant to the task at hand. The shortcut keys provide a fast way to access features
should you use the program often enough to make them familiar to you. All of these features are
discussed in the sections below. There are many ways to access features and the method that you
will use will simply be a matter of personal preference. The good news is that you have the options.

Start a Model

The first dialog that appears when you launch the program is Starting a Model. From this dialog, you
can create a new model, open an existing model, or open a sample model which is included with the
installation. The Recent Projects section displays a preview of recently opened projects. At the
bottom, the Explore More section contains quick links to learn more about the program like reading
the Tutorials or requesting a live Software Tour.
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@ Starting a Model ? X

(Get Started

. Create New ﬁ Open Existing ﬁ Sample Models

Recent Projects

o

30 Tutorial - Sec..

D Open Project Info window

Explore More
* . . +
n Video Guides + Tips & Tricks * Mew Features
+
.- Quick Tutorials @ Live Tours e o e Group Trainings
A ass
Don't show this again
Title Bar

The bar along the top of the screen is called the title bar and contains: the Quick Access toolbar (to
the left next to the 3D logo), the name of the file that is currently open (in the middle) and application
controls (to the right).
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QSR8 9 ¢ OEB@O- 3D Tutorial - Section #1 - Modeling g
File Home Modify Vie g Tools Spreadsheets. Advanced irector ? ~
N — P
Units ™~ — v ~ ~ v v v
5= /%D@;ﬁ;w@gﬁigé uﬁl@:ﬁ% a ORQREI ».4./ B E2G
@ Info Members Automesh Plates  Wall  Solids  Bounda - Subgade. Templses POt Nodl Line  Point Area  Plate  Wall Solve  Quick Selectby %\ _ e P=1
u Settings of Plates Panels Col d( Spring M ing Sui rF ce Surface Lo dC es Col mb (lw!s Find  Property N x

Meodel Draw Elements Draw Loads Quick View

The three buttons on the upper far right side of the title bar are used to control the main window.

The = (Minimize) icon shrinks the main application window to a button on the taskbar.

The (Restore Down) icon shrinks or maximizes the window on your screen.

The E (Close) icon closes the window, prompting you to save changes if necessary.
You will also see these icons in other windows where they have basically the same functions.

Below these three icons are the Feedback and Director links, and the Help and Minimize Ribbon
toolbar icons.

Feedback Director

« The Feedback link takes you to the RISA Tech Inc. Feedback page where you can view
current feedback and leave feedback of your own. This feature provides a quick and easy
way for you to communicate program improvements or changes you would like us to
consider, or for sending us ideas for new features and enhancements. If you need to report
a bug, or require help with an issue you are experiencing with one of our products, please
reach out to our Technical Support support@risa.com, as they are better equipped to
handle such issues.

« The Director link lets you transfer back a RISAFloor or RISAFoundation model back to
those programs. See Director - Program Interaction Tool for more information about using
the ‘Director’ feature.

The (Help) icon opens the RISA-3D help file.

The ' (Minimize the Ribbon) icon lets you minimize the contents within the Ribbon
toolbar.

To the left of the title bar, next to the 3D logo, is the Quick Access toolbar.

Modify  View  Drawing Tools  Spreads

The Quick Access toolbar provides a quick way to access commonly used features and functions in
the software. See the Quick Access toolbar section for more information.
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Most of the functions and features that you will be using are within the Ribbon toolbar. Clicking the
headings or tabs that are presented in the lower half of the title bar gives you access to different
portions of the Ribbon toolbar.

Director - Program Interaction Tool

RISA-3D has a “Director” tool that allows for interaction with other RISA programs (currently
RISAFloor, RISAFoundation and RISAConnection). Models must originate from either RISAFloor or
RISA-3D. The Director tool lets you send the model to any of the aforementioned programs. Models
created in RISA-3D, as well as models integrated into RISA-3D from RISAFloor, can be sent to
RISAConnection for connection configuration and solution using the Director tool.

After a model has been analyzed (solved) in RISA-3D, it can be sent to RISAFoundation or
RISAConnection for further work in that program. Those programs also have the capability to send
the changed model back to RISA-3D, using the Director tools in those programs.

Note that the model must be solved in RISA-3D, before attempting to send it back to its originating
program or integrating it into one of the other programs.

Send a Model to Another RISA Program

To send a model to another RISA program:
1. Ensure that you have “Solved” the model in RISA-3D.
2. Click on the Director link to display its menu.
3. Click on the name of the program you want to send the model to.

RISA-3D closes and the model is opened in the chosen program. If however you attempt to
send the model without solving it first, the program will remind you that it is not solved and
will not close RISA-3D or send the model to the other chosen program.

See RISAFoundation Interaction, RISAFloor-3D-Integration.htm or RISAConnection Integration for more

information on interaction with those programs.

Ribbon Toolbar

All of the program features may be accessed through the Ribbon toolbar system beginning with the
File tab on the far left and ending with Results tab on the far right.

OERERS 9 ¢c-0EHAO- 3D Tutorial - Section #1 - Modeling .
ric (Bl Modiy View eadsheets  Advanced recor 7~
B ume / 20 DE@ A @ gﬂ ;mé.u.,@v.ﬁu 9 @ | (=) =I5 e BB RHEQ
@ Info
a be Auomech Plias Vil Solds Boundey Subgrate Templeies P Nodal Line Point P Aa Plte Wl E Load Sohve  Quick Selest
emi omesh  Plates ary - Subgras e P oint  Point  Area  Plate  Wa asic o Qui Y N~ A pa

£ Settings Plates Panels  Conditions Spring Moving Surface Surface  Load Cases Combinations . Find Propeny
Model Draw Elements Draw Loads Quick View

Clicking on each of the tabs displays options that you can choose from.
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Quick Access Toolbar

The Quick Access toolbar provides a quick and easy way to access commonly used features and
functions within the software.

Modify

View  Drawing Tools  Spreads

The following table provides a description of each Quick Access Toolbar icon.

Quick Access Toolbar Icons

B0 BER H Hﬁmﬁlna

New Model

Open Model

Save Model

Print Report/Graphic

Undo

Redo

Solve

Detail Report

Save model view as an
image

Help/Info

Change Quick Access
Toolbar

| Meme | beserplon

Closes the current file (prompting for saving if
necessary) and opens a new blank file.

Closes the current file (prompting for saving if
necessary) and opens an existing file.

Saves the current file, prompting for a name if
necessary.

Opens the graphics print preview, report printing setup
or spreadsheet printing window.

Undoes the last edit that was applied to the model
whether it was graphical or in the spreadsheets.

You can click the small down arrow to the right of the
icon, to review the modeling history and revert the
model back through several undo steps at once.

Reverse the last undo that was applied to the model.

You can click the small arrow to the right of the icon to
review the modeling history and jump forward to a
point in time.

Shows solution choices to solve the model.

Activates the detail report feature.

See the Results topic for more information.

Allows you to capture an image of the 3D view, which
can be added to your report.

See Printing for more information.

Provides information about the software licensing and
RISA-3D version.

Opens a menu that allows you to do one of the
following:
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e Open the Customize Toolbar window in which
you can choose what icons you want
displayed in the Quick Access Toolbar.

« Move the Quick Access Toolbar below the
Ribbon Toolbar.

e Move the Quick Access Toolbar above the
Ribbon Toolbar.

Customize the Quick Access Toolbar

In RISA-3D you have the ability to choose the icons that appear in the Quick Access Toolbar in the
Customize Toolbar window. You can add icons you want displayed and remove those that you don’t
want displayed. You can also change the position of any icon currently displayed icon.
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@ Customize Toolbar

Additional Options

Detail Report

a Save model view as an image

Current View

. MNew Model

E’ Open Model

E Save Model

@ Print Report/Graphic

o

Apply | Reset

Add an Icon You Want Displayed

To add an icon to the Quick Access Toolbar:

1. In the Additional Options pane, click on the icon.
2. Click the Add button.

Remove an Icon You Don’t Want Displayed

To remove an icon from the Quick Access Toolbar:
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1. Inthe Current View pane, click on the icon.

2. Click the Remove button.

Rearrange Icons

You can rearrange the icons in the Quick Access Toolbar to whatever positions you want them to be
appear in.
To rearrange the position of an icon:

1. Inthe Current View pane, click and hold the mouse button down on an icon.

2. Begin dragging icon up or down in the Current View panel.

A line appears above or below the icon (as shown in the following image), indicating that
the direction you have started to move the icon.

Page 11 of 1519



RISA-3D v23 General Reference Manual Main User Interface

@ Customize Toolbar 7 ®
Additional Options Current View
. Mew Model

[@y Open Model

B Save Model

@ Print Report/Graphic

f } Undo
|
1+ Undo
e 7o

m Save model view as an image

€ Hep/nio

Apply | Reset

Dragging up moves the icon to the left on the Quick Access Toolbar, while dragging down
moves it to the right.

3. Repeat for each icon you want to move.
4. Click Apply, after you have moved the icon(s) into the position(s) you want them in.

Properties Panel

The Properties panel is an affixed panel on the left side of the program interface. This panel serves
different functions depending on what elements are selected or what function is activated. When
there are no features activated or no elements selected, the Properties panel displays the Project
Information entered for the current model. Note that hovering your mouse over the right edge of the
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Properties panel (as shown in the following image) allows you to drag and expand or shrink the panel
horizontally.

eREHRS5 9 ¢c-0EHBO-

Modify  View  Drawing Tools  Spreadsheets

e/ B[\ [al [ 5

@ Info Members Automesh  Plates  Wall Solids  Boundary  Sub
ﬁ Settings of Plates Panels Conditions 5
Model Draw Elements

Properties 3D View
Project Information -~ @ @r “

Maodel Mame Sample Mcdel

Company RISA Technologies H

Designer al e

Project Mumber @ .

Project Motes i_,-#"'# |
H L

Checked By

~E

)

When you select an element within the model, the Properties panel displays all of the information
related to the selected element(s). You can review and modify the element information and
parameters directly from the Properties panel.
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File Home

View

3D Tutorial - Section #1 - Mo

Drawing Tools Spreadsheets  Advanced

O e— '\ f

= R R AN e

: : > v
o u @ ./ \\" \\“ /®\. L+
Delete Delete  Delete All Global Local Pointto Rotate Mirrer  Global Local Pointte Rotate Scale Split Add
Single  Multi  Wall Regions Offset  Point Offset  Point Mode

Delete Copy Move
Properties 3D View

Label

Length, ft

General Properties

Member Type
Material Type

| Release

] Release
Section/Shape
Section Set
Shape
Material
Design List

Design Rule

Additional Properties

Hot Rolled Steel
BenPIN

BenPIN

Section Set

RF Girder

RISAConnection Properties

Design Properties

s O®DHJL N DTN QI

When activating a feature within the program such as adding a load or a copy/move tool, the
Properties panel will serve as the method to specify and apply that feature's parameters.

Page 14 of 1519



RISA-3D v23 General Reference Manual Main User Interface

File Wiew Drawing Tools Spreadsheets
O] — %
= [H . @ LN g
o 5 <l @ Y
Delete Delete  Delete All Global Local Pointte Rotate Mirror Glok
Single  Multi  Wall Regions Offset  Point
Delete Copy

Properties 3D View

DED

Copy Global

[

X Increment, ft
% Increment, ft
Z Increment, ft
Ciagonal

Copy Loads

83

Connect Bays

Bay Fixity

Apply to Selected

o Keep Tool Active

H{OPDHUIA L NNP T NGO

Copy Tool

Make copies of the currently selected part of the model
(Right click to cancel)
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You can then use the Click to Apply to option to activate your parameters and click the elements you
would like to apply the feature to. Or you can click Apply to Selected in order to automatically
activate and apply the feature to applicable selected elements in your model.

When navigating through a spreadsheet or inputs for a specific function, you will find a short
description at the bottom of the Properties panel.
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File Wiew Drawing Tools Spreadsheets
O] — %
o 5 <l @ Y
Delete Delete  Delete All Global Local Pointte Rotate Mirror Glok
Single  Multi  Wall Regions Offset  Point
Delete Copy

Properties 3D View

DED

Copy Global

[

X Increment, ft
% Increment, ft
Z Increment, ft
Ciagonal

Copy Loads

83

Connect Bays

Bay Fixity

Apply to Selected

o Keep Tool Active

H{OPDHUIA L NNP T NGO

Copy Tool

Make copies of the currently selected part of the model
(Right click to cancel)

This can be very useful when you are not sure what a specific parameter means.
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Explorer Panel

The Explorer panel is an affixed panel on the right side of the program interface. It contains a list of
all the Data Entry spreadsheets. When a solution is present, it also displays the Results
spreadsheets. Similar to the Properties panel, you can hover your mouse over the left edge of the
panel to drag expand or shrink the panel horizontally. You can click the caret next to the Data Entry
or Results title to collapse or expand the spreadsheet list.

— O X
Director 7

£ X 0 O &

Rotate
Axis

Flip
Axis

Walls

Model  Round off  Match
Merge Coordinates

Advanced
X | Explorer
Data Entry
Project Grid
Materials

Section Sets

Member Design Rules

Boundary Conditions
Diaphragms

Drift Definitions
Members

Plates

Solics

Wall Panels

Basic Load Cases
Nodal Loads

Point Loads

Distributed Loads

Member Area Loads.

witc
Vertical Axes

spreadsheet.

Results Batch ~

Mode Reactions

Mode Deflections

Crmme Dimft

Note: If the solution run is a Batch with Envelope solution, then two sets of results
spreadsheets are available in many cases, Envelope and Batch. The Env/Batch toggle in the
Results toolbar will determine which spreadsheet opens. For example, with Env selected,
pressing the Member Forces button will open the Envelope Member Forces spreadsheet.
If Batch is selected, pressing Member Forces will open the Batch Member Forces
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3D View

The 3D View is where you do the graphic editing of your model file and where your actual structure
can be viewed.

3D View

DEDYDEDE | 115 - ISO XY XZ YZ -XY -YZ H Type &

HOPDJI L NYH TN oD

Notice that there are several toolbars located within the 3D View panel. You can rearrange these

toolbars to your liking, by clicking on the 4 dots : and dragging the toolbar to any space along the
window's perimeter.

You can close this window at anytime by clicking the E (Close icon) to the top right of the 3D View
panel.

See the Graphic Display section for additional details on working with 3D View windows.
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Window Toolbar

The toolbar at the top of the 3D View provides controls to adjust the current 3D view.

DEDEDE s o SO XY XZ YZ XY -¥Z A Type &

Other 3D view windows that are open are not affected, so that each may show different information.
For more information on this, see the Adjust the Viewpoint (3D View) section of Graphic Display.

Custom Bins

Each grouping of quick buttons in the 3D View panel is called a Bin. You can customize your bins to
have your most-used tools easily accessible.

To customize your bins:

1. Click the Bin Library icon in the upper left corner of the 3D View panel, as shown in the
following image.

3D View

The Bin Library window opens.
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@ Bin Library ? X

Bin Label
Rotation Bin Add Bin
Snap View Bin

Loads Results View Bin

2D Lock Bin | Reset All

Selection Bin

Quick Commands Bin

In this window you can add your own bins and customize the quick buttons within each bin.
You can also edit and delete bins. Note though, that the default bins can not be deleted
(Rotation Bin, Snap View Bin, Loads Results View Bin).

A Reset Bins i p o

You requested that ALL bins be reset to their original values.
Are you sure you want to do this ?

Yes | Mo

If adding a custom bin, the Add Custom Bin window opens after you click the ‘Add Bin’
button.
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€ ~dd custom Bin

Bin Label

DrawTools

Available Bin Buttons

~  Home

>

>

>

>

>

Model

Draw Elements
Draw Loads
Solution

Quick buttons

Quick View

» 3D View

> Modify

> View

Current Bin Buttons
. /" Members
:u: Automesh of Plates
1 Plates
ﬂ Wall Panels
7 solids
/% Boundary Conditions
/= Subgrade Spring

&3 Templates

oo _ . -

This window allows you to name, add and remove bin buttons for your custom bin.

2. (Optional) Click the Reset All button to reset all your bins to their default configuration.

3. Click OK in the Add Custom Bin window, to save it and return to the Bin Library window.

4. Click OK in the Bin Library window if you are finished customizing bins.

Selection Toolbar

The vertical toolbar on the left side of the 3D View is the Selection Toolbar. This toolbar is only
available when the active window is a model view. The buttons on this toolbar help you select and
deselect items in the model, in order to help you build and modify the model or view results. See
Graphic Selection for more information.
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Results Toolbar

The vertical toolbar on the left side of the screen below the Selection Toolbar is the Results Toolbar.

I=

L MM g4
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The tools in this toolbar become active when a solution is present. They provide quick access to
Result tools that would otherwise be selected in the Results tab in the Ribbon toolbar. For more
information see the Results topic.

Shortcut Menu

The Shortcut Menu is also referred to as the Right-Click Menu, because you access it by clicking
the RIGHT mouse button where you are working, to see options that are relevant to what you are
doing. For example if you are working in a model view the right click menu provides options to help
you modify the view and edit the model graphically. If you are working in a spreadsheet the menu
provides editing tools for that spreadsheet.

This menu appears wherever you RIGHT click the mouse. This way you do not need to move away
from where you are working to select the features you want to use.
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Dynamic View Controls

Recall Last Dialog,/ Tool
Model View Settings...
Results View Settings...
Save or Recall Views...
Draw Members...
Crraw Plates...

Drraw Wall Panels...

Create Loads
Pan

Distance
Cluick Find...

Haower...

Add Mew 30 View

Clone View

Contour Display Tools

When your current window is a graphical model view, you can use the mouse wheel to dynamically
zoom, pan, or rotate the graphical image.

Roll the Wheel Forward
Roll the Wheel Backward

Click and hold the Wheel
Button

Zoom In
Zoom Out

Grab the image and pan in the
direction of mouse movement
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Click and hold the Wheel Dynamically rotate the structure
button while pressing the Shift in the direction of mouse
key movement

The following table describes how to use the mouse to perform specific tasks.

Dynamic Pan Click and hold the mouse wheel button to trigger the Dynamic Pan
feature, which allows you to pan or drag the view to the limit of the scroll
bars.

Dynamic Zoom Rotate the mouse wheel button forward to zoom in and backward to
zoom out.

Dynamic Rotate Click and hold the mouse button while holding the Shift key down, to

trigger this feature. The rotational movement is based on the how you
drag the mouse cursor over the screen and the projection of global axis
on the screen. For rotation about X axis, drag the cursor perpendicular
to the projection of the global X axis. The same logic applies for Y or Z
axis rotations. When rotation is initiated, the system locks for rotation
about that axis, until you release the middle mouse button.

Zoom The function keys F3 and F4 are associated with Zoom Previous and

Previous/Next Zoom Next respectively. The system holds a doubly linked list of zoom
info. This list has 10 zoom-states in the list. Press the F3 or F4 key to
move the active pointer forward or backward on the list.

Each window has its own zoom list.

Dynamic Distance Press the F5 function key to trigger the Dynamic Distance Tool, then
Tool pick up two points on the screen. On the status bar, the system displays
the total and partial distance between the points.

Shortcut Keys and Hot Keys

Shortcut Keys and Hot Keys allow you to use the keyboard to quickly access features. The
difference between the two is simply that the shortcut keys are related to a specific window and will
only work in that window while the hot keys will perform at most any time. See Keyboard Application
Settings for more information on how you can customize the Shortcut and Hot Key combinations for
various functions in RISA-3D.
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General

Key

F .
Combination unction

General Hot Keys

F1 Help on the active window
F5 Activates the Distance Tool
Ctrl + F1 Main Help topics

F7 Opens solution choices
Ctrl + F7 Solve (Batch + Envelope Solution)
Ctrl+N Start a new file

Ctrl+O Open an existing file
Ctrl+S Save the current file
Ctrl+P Print

Ctrl+Z Undo

Ctrl+Y Redo

Ctrl + Shift + | Image Capture

Draw Elements Shortcut Keys

M Draw members

P Draw plates

W Draw wall panels

B Draw boundary conditions
Loading Shortcut Keys

L Display loads

Shift + N Draw nodal loads

Shift + L Draw line loads

Shift+ C Draw point loads

Shift + A Draw area loads

Shift+ P Draw plate surface loads
Shift + W Draw wall surface loads
Model View Shortcut Keys

0 Isometric view

Ctrl+0 Reset view

F2 Open Model View Settings dialog
Ctrl+5 Open Results View Settings dialog
Double clickmouse  Zoom extents

wheel

Selection Shortcut Keys

Ctrl + A Select all model elements
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Key
N Function
Combination
Ctrl+ U Unselect all model elements
Ctrl + 1 Invert model element selection state
Ctrl+L Lock - view only selected model elements
Ctrl + Shift + L Dim Lock - view only selected elements

with the rest of the model shown in a
dimmed state

O Viewer mode

Drawing Tool Shortcut Keys

G Toggle Drawing Grid display
Shift+ G Toggle Project Grid display

VA Toggle Global Axis Lock

X Toggle Global Plane Lock

8 Toggle universal snap points
Results Shortcut Keys

R Detail Report

K Toggle display of graphical results
D Toggle display of deflected shape

I Internal Force Summation tool
Solution Shortcut Keys
= Solution Choices dialog

Ctrl + = Solve model (Batch + Envelope)
Ctrl + 3 Warning Log

Quick View Shortcut Keys

F Quick Find

Ctrl + Shift + F Select By Property

, (Comma) Render Elements

. (Period) Node Display

/ Member Labels

Shift +/ Member Color Codes
' (Apostrophe) Member Forces

[ Plate Labels

Ctrl + Shift+ P Plate Contours

] Wall Labels

Ctrl + Shift + W Wall Contours

\ Diaphragms

Modify Shortcut Keys

C Global Copy
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Key .
Combination Function
\ Global Move
S Split member
A Add Nodes (along members)
E Extend member
T Trim member
Ctrl + Shift + M Model Merge
Ctrl + Shift+ C Match Properties
Del Delete

Shortcut Keys available for Specific Windows

Key Model View

Combination Window ERIESSHES

Ctrl+D Open last graphic
editing dialog
(opensin
Properties panel)

Ctrl+ A Select all model Select all cells
elements

Ctrl+U Unselect all Unselect all cells
model elements

Ctrl +F Block Fill

Ctri+C Copy to clipboard

Ctrl+V Paste from clipboard

Ctrl+ M Block Math

F2 Open Model Start/Stop cell edit
View Settings

F3 Insert line

F4 Delete Line

F5 Initiates the Find/Replace
distance tool

F8 Repeat current line

Shift + | Filter Input

Shift+ R Filter Results
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Hot Keys that open Spreadsheets

Key

Combination

Unsolved
Model

Solved Model

Ctrl + Alt+B
Ctrl+ Alt+C
Ctrl + Alt+ D

Ctrl+ Alt+E

Ctrl+Alt+F
Ctrl+Alt+G
Ctrl+Alt+H
Ctrl + Alt + |

Ctrl + Alt +J

Ctrl+ Alt +K
Ctrl + Alt + L
Ctrl + Alt + M
Ctrl+ Alt+N
Ctrl+Alt+0O

Ctrl + Alt+ P

Ctrl + Alt+R
Ctrl + Alt+S
Ctrl+ Alt+ T
Ctrl + Alt + U

Ctrl + Alt +V
Ctrl+ Alt+ X
Ctrl + Alt+Y
Ctri+ Alt+Z
Ctrl + Alt + 4

Status Bar

Basic Load cases
Node Coordinates

Member Distributed
Loads

Member Primary
Data

Model Settings

Diaphragms
Wall Panel Rules

Load Combinations
Materials
Joint Loads

Boundary
Conditions

Member Point
Loads

Design Code Check
Section Sets
Time History Loads

Seismic Design
Rules

Moving Loads
Surface Loads
Dynamics Settings
Area Loads

Plates

Corner Forces
Node Deflections

Deflection Results

Member Forces
Model Settings
Suggested Shapes
Member Torsion
Solid Principal Stress
Solid Stresses

Plate Forces
Material Take Off
Concrete Reinforcing
Boundary Conditions

Plate Stresses

Node Reactions
Member Stresses
Story Drift

Code Check

The Status Bar shows you the solution status of your model. It is comprised of three solution flags
located along the very bottom of the application window, just beneath the workspace.
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The first flag corresponds to a static analysis while the second flag corresponds to a dynamic analysis
(eigensolution) and the third flag corresponds to a Response Spectra analysis. When the flags are
gray (as shown in the image above), this means that a solution is not present. The flag turns green
when a solution is present. In the following example, a static solution and eigensolution are present
but a Response Spectra analysis solution is not available.
Cormpany RISA Technologies |-
Designer

Project Mumber

Project Motes

@ o3

Checked By

A
A
2l
~
=
N
e

©
h ¢
=
T

09

When the static solution flag turns yellow, this indicates that a static solution is present however
instability have been detected.

For more information on instabilities see the Stability topic.
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Windows Behavior

Modeling the structure takes place within model views and spreadsheets, each in their own window
that may be moved around the workspace and sized as you wish. The ability to have multiple model
views and multiple spreadsheets open at one time is a powerful feature. You can move the windows
around by clicking the 3D View tab and dragging as desired.

These windows all contain the x il in the upper left corner to help you close the window.
There are also scroll boxes 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.

Model Views

Model View windows show a graphic view of the model. Open a new view with the Open 3D Views
button (shown below).

£

L

o
Open
30 Views

Tt

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 also have different information plotted in multiple views.

One thing to remember is that the toolbars that are displayed depends upon what window is active.
The active window is the one with the highlighted purple bar. An inactive window will be grayed out as
shown below where 3D View 2 is the active window.
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For more information on this view Window Behavior under Graphics Display.

Spreadsheets

Spreadsheet windows 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. 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. There is always one and only one active cell, which is the cell
that has the “attention” of the keyboard.

You may also select blocks of data to work on. You can select a block of data by clicking and holding
the mouse button on the first cell in the block and then dragging the mouse to the opposite corner of
the block and releasing the mouse.

Dialogs

A Dialog is a third type of window and is used to access a specific function within the program.
Another powerful feature is that most of the dialogs may be left open while you edit the model, making
it easy to make adjustments as you work. 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.
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Window Tiling

Standard window tilings help you set up your workspace. With any 3D view or spreadsheet, you can
click the tab and drag the window into a configuration that best suites your preferences. When
dragging a window you will see a circle with four arrows.

You can place the windows over each of these arrows to designate where to place the window.
Placing the window over the center dot will make the window cover the entire workspace between the
Properties and Explorer panels.

By placing windows over the dot within other windows, the windows tab together. See below example
where 3D View 2 and 3D View 3 have been tabbed together.
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104 ©o
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The best way to learn how the tiling works within the program is to try it out.
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For additional information on working with viewpoint windows, see the Windows Behavior section
under Graphic Display.

For information about working with multiple views, see the Multiple Windows section under Graphic
Display, Window Behavior.

Modes

There are three basic program modes (View, Select, and Edit) and a mode hierarchy to allow you to
move between them easily. While you are editing the model you may select items to edit. When you
are finished selecting you will be returned to editing. Likewise, while you are selecting items you
can adjust the view and then be returned to selecting.

Different mouse cursors are used with each mode to make it clear what the current mode is.

View Mode is the upper level mode that allows you to adjust the view by zooming in and out, rotating
and setting Model Display Options. This mode supersedes all other modes so that you may do these
things at any time, and then be returned to the previous mode. This mode does not cancel other
modes so that when you are finished adjusting the view you are returned to what you were doing. See
Graphic Display for more information.

Select Mode is the middle level mode that allows you to make a graphic selection of nodes,
members and plates. This mode supersedes the Edit Mode but not the View Mode. This means that
you can make a selection while in the middle of editing the view and when you are finished you are
returned to the editing feature that you were using. It also means that you may adjust the view while
remaining in the same Select Mode. See Graphic Selection for more information.

Edit Mode is the lower level mode that allows you to graphically edit the model. You may make
selections and adjust the view while in the edit mode such that when you are finished selecting you
will be returned to the Edit Mode. Some Edit Mode features have options on how you apply the edit.
See Graphic Editing for more information.

Note: The default mode is the mode you are in if you are not in any other mode and is
indicated by the standard " mouse cursor. The default mode is a selection mode where you
can select/deselect individual items by clicking on them. You may also select an item to view
information about the item in the Properties Panel.

You may use the ESC key or the right mouse button to cancel a mode.
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File Menu

Clicking the File tab will expand the File menu.

my|
m

Home  Modify  View Drawing Tools Spreadsheets  Adwvanced

Recent Projects
Mew

&
% RISA-3D Sample Model.r3d

* Flcftng.r3d

&P 3D Tutorial - Section #1 - Modeling.r3d

Cpen...

Retrieve Backup...

Save
- 3D Tutorial - Section #3 - Solution &
Save As,. Results.r3d
Append...
Import ¥
Export >
Print »

Application Settings

Help »

Qo s IMmME ST KN W

Exit

To the right of the File Menu are recently opened files with a preview of the model file. Selecting one
of these files will close the current file, prompting for saving if necessary, and will open the selected
file.

The following table provides descriptions of all the menu options.

File Menu Icons / Options
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. New Allows you to close the current file, prompting you to save
it, and opens a new file.

ﬁ Open Allows you to close the current file, prompting you to save
it, and opens an existing file.

ﬁ Retrieve Backup Allows you to close the current file, prompting you to save
it, and allows you to open an available backup file.

i Save Allows you to save the current file, prompting you for a
name if it's a new file.

E Save As Allows you to save a copy of the current file as a new file,
prompting you for a name.

F‘E Append Inserts another RISA-3D model into the current model.

= Import Allows you to close the current file, prompting you to save it

if applicable, and opens an existing RISA-2D (R2D), DXF,
STD, Autodesk Revit, Tekla Structures, thxTower, or SAF
file. For more information on how RISA-3D interacts with
other programs, see Appendix E - Interfacing with Other
Programs.

Export Allows you to export the current file as a DXF, ADAPT
Builder, SAF, SDS2 End Reactions, or SDNF file.

For more information on the interaction between RISA and
other programs refer to Appendix E.

ﬁ Print Allows you to access RISA-3D printing options.
. Application Allows you to modify several program options. Refer to the
i Settings Customizing RISA-3D topic for more information.
o Help Opens a menu that displays RISA-3D Help options.
@ RISA-3D Manual Available from the ‘Help’ sub-menu, this icon allows you to
open a PDF copy of the RISA-3D Manual.
E RISA-3D Tutorial Available from the ‘Help’ sub-menu, this icon allows you to
access all available RISA-3D tutorials.
E Licensing Available from the ‘Help’ sub-menu, this icon provides

license information for subscription users and provides the
option to Borrow or Return a license. Additional
subscription licensing information an be found

here: Subscription Licensing.

Check for Updates Available from the ‘Help’ sub-menu, this icon allows you to
run an internal check for possible program updates. If your
program is up to date, you receive a message saying you
are up to date. If you are not using the current version of the
software, the check offers you options of how to update.

Q
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About RISA-3D

Switch User
Credentials & Exit

Exit

Available from the ‘Help’ sub-menu, this icon allows you to
view your RISA-3D version and hardware key information.

Available from the ‘Help’ sub-menu, this icon allows you to
log out your Subscription credentials and closes RISA-3D,
prompting you to save if applicable. The next time the
program is opened you need to re-enter your subscription
license username and password.

Allows you to close RISA-3D, prompting you to save if
applicable.
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The Home ribbon offers various tools for setting up your personal preferences in the application
interface and the basics on models. The following table provides a short description of each tool.

Clcon | Tool | Description

Model

B Units Allows you to define the units to be used for the input and
output data of the model. See Units for more information.

) Info Allows you to enter descriptive information such as a title for

) the particular model being defined, the name of the designer

and a job number.
Enter descriptive information such as company and designer
name. This information displays when printing report and
graphic output. Some information can also be saved using the
‘Set As Default’ icon. See Model Settings for more information.

.;:[. Settings Allows you to modify settings specific to the model which is

currently open.

Designate the code standard to use for the analysis, input
criterion for concrete and seismic analysis and adjust
parameters used in the solution such as, mesh size, global
axis control and processor utilization. Information can also be
saved using the Set As Default button. See Model Settings for
more information.

Draw Elements

Members Allows you to graphically draw members within your model.
See Members for more information.

Members Designate general properties such as material and shape, and

specify design parameters such as unbraced length. Then,
draw the member in your model at the desired location.

T Automesh of Plates  Allows you to draw a polygon that will automatically submesh
%E into smaller quadrilateral plate elements. See Submeshing

Automesh Plates for more information.
of Plates . . )
Select a general material, thickness and maximum edge

dimension to assign the plates. More advanced plate settings
may also be selected. Then, draw the plates in your model at
the desired locations.
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ﬁ Plates Allows you to graphically draw plates in your model. See
Plates for more information.

Plates Select a general material and thickness to assign the plates.
More advanced plate settings for end releases and plate
formulation may also be selected. Then, draw the plates in
your model at the desired locations.

Wall Panels Allows you to graphically draw wall panels in your model. See
X Wall Panels for more information.
Wall Select a wall material and thickness. Wall design rules may
Panels also be selected. Then, draw walls in your model at the desired

locations. Double-click the wall panel to modify openings and
boundary conditions.

Solids Allows you to extrude plate elements into solid elements. See
Solids for more information.

. —

v

Solids Solids are created by extruding an existing plate element in
any of the three global directions (X, Y, Z). Enter your extrude
dimension and then apply to one or all selected plates.

/\ Boundary Allows you to apply boundary conditions in your model. See

e Conditions Boundary Conditions for more information.

Boundary
Conditions All models must be attached to some external point(s) of
support. The support point(s) can be completely restrained or

partially restrained, by using a Spring with a specified stiffness.

e Subgrade Spring Allows you to generate compression-only springs in the
vertical direction at all plate joints in the selected group of

Subgrad
R plates.

Spring
Designate a subgrade modulus to assign to the plates. Then,
draw the springs in your model at the desired locations. See
Generate Soil Springs for more information.

@ Templates Allows you to automatically generate typical structures or
portions of structures to start a new model or add to an existing

Templates model. See Generation for more information.

L

Enter specific geometric parameters based on the template.
Specifying member or plate material properties is optional.
When the member or plate option is unchecked, only joints will
be generated.

GO o Project Grid Allows you add project grids to your model file.

Lt Project grids are used as a reference to draw new elements in
Project the model. Columns and walls are attached to project grids
S and move with the project grid. See Project Grid for more
- information.
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Draw Loads
l Nodal Allows you to graphically draw concentrated loads at nodal
points.
Modal
Nodal loads may be applied at node locations only. If nodal
load is being added to any member span location, a new node
must be added to that location prior to applying nodal load.
See Nodal Load for more information.
I Line Allows you to graphically draw distributed loads in your model.
Line Click on the member or wall panel edge to apply a line load.

The load can be applied to the entire length or partial length
and can vary in magnitude from start to end. See Distributed
Load for more information.

| Point Allows you to graphically draw concentrated loads on member

elements in your model.
Point
point loads may be applied to a specific location along a

member length or wall edge. A node is not required at the point
of application. The point location may be entered in terms of
length or as a percentage of the element length. See Point
Loads for more information.

i1l Point Moving Allows you to create point loads based on a specific time step
of a defined moving load pattern in your model.

Point
Maving Successive point loads are applied to the member at the
specified increment and pattern designated in the Moving
Loads spreadsheet. See Moving Loads for more information.
£  Area Allows you to graphically draw area loads in your model.

Area Click on points to define the area to apply the area load. Nodes
are not required at the application point. The load direction
determines how the load is distributed to supporting elements.
See Area Loads for more information.

zﬂéf'i Plate Surface Allows you to graphically draw plate surface loads.

Plate Apply surface loads to plates by entering in the load direction

Surface and magnitude. Apply the load to all selected plates or
individually click on the plates in the model to apply the load to.
See Surface Loads for more information.
,_g Wall Surface Allows you to graphically draw wall surface loads.
‘ Apply surface loads to wall panels by entering in the load
Wall direction and magnitude. Apply the load to all selected wall
Surface panels or individually click on the wall panels in the model to
apply the load to. See the Wall Surface Load topic for more
information.
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Miscellaneous

These tools allow you to access load cases and combinations, and run a solution which will reveal
errors if any, in a warning log.

% Basic Load Cases Opens the Basic Load Cases spreadsheet.

Basic The Basic Load Case spreadsheet groups and summarizes
Load Cases the loads applied to the model. See Basic Load Cases for
more information.

% Load Combinations  Opens the Load Combinations spreadsheet.

Load

Combinations The Load Combination Spreadsheet allows you to solve
models for combined basic load cases with factors applied.
See Load Combination for more information.

I Warning Log Opens the Warning Log spreadsheet if warnings are available
= after solution. See the Warning Log topic for more information.
Warning
Log
Solve Performs the analysis and design calculations to solve the
current model file.

Solve Solution options include single load combinations, all selected

- load combinations (batch), only the governing cases

(envelope), designing connections via RISAConnection (if
applicable) and/or performing a dynamic analysis. See
Solution for more information.

Q Quick Find Allows you to search for specific elements within the model.
Quick Find performs a quick search to find specific elements in
CQuick your model by label and add them to the selection state. See
Find Graphic Selection for more information.
S=—— Select by Property Allows you to select items within the model based on specific
L S criteria.
EF;E'E“ by Select by Property selects or unselected elements based on
roperty various parameters for either nodes, members, plates, wall
panels, solids, loads or coordinates. See Graphic Selection for
more information.
Quick View

These tools can be used to change the graphical display of the model. You can use these icon to
turn on member and node labels, and view color-coded properties and results. Additional view
options can be specified in the View Settings on the ‘View’ ribbon.
I - Render Allows you to toggle through wireframe, color coded wireframe
and rendering of model elements.

Rendering is dependent on material type. The color coding
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Sicon | Tool | Description

criteria can be set in the Model View Settings. By default, the
elements are designated based on section set.

o | omen | “owrwin

/’ WireFrame Allows you to display
' elements as wireframe.
§ Color Coded Allows you to display

elements as wireframe
and color coded based on
the Model Settings.

ff’ Rendered Allows you to render
elements based on
material type.

See Model View Settings for more information on rendering.
‘P"b . Show Node Labels Toggles through the display of nodes and node labels.

Node labels and corresponding node locations can be seen in
the Node Coordinates spreadsheet. You can also relabel all
nodes from the Node Coordinates spreadsheet.

4;) View Boundary Allows you to toggle the boundary conditions.

Faneliens Click to turn the graphical display of applied boundary

conditions on or off.
- Node Reactions Displays model reactions at nodes with boundary conditions.

=¥ e

r
View the model reactions for the specified load combination or

enveloped solution. Display options include the global X, Y, Z
directions as well as X-axis, Y-axis and Z-axis moments.

. Member Labels Allows you to display member labels when viewing members
¥ in the wireframe.

Label options include member properties such as shape and
material type, as well as design properties such as unbraced
length.

Pp‘ ~Member Ends Displays various member end parameters graphically.

Display options include member end offsets, end releases,
connection rules, and I/J labels.

/ . Member Color Allows you to toggle the display of the various member
Codes parameters using color coding options.
Py View Member Displays the member force diagrams.
Forces

Click to turn on the graphical display of the member force
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Plate Labels

Plate Contours

Solid Labels

Solid Contours

Wall Panel Labels

Wall Panel
Contours

Diaphragms

Distance Measure
Tool

Reset View

diagrams. Display options include none, axial, shear, torque,
and bending moment diagrams.

Allows you to toggle the display of plate labels.

View the plate labels as text. Other label display options
include plate properties such as material, thickness and local
axis.

Allows you to toggle the display of plate contours.

Use the Contour Legend in the top right of the Model View to
view plate forces or stresses. See Plates for more information.

Allows you to toggle the display of solid labels.

View the solid labels as text. Other label display options
include solid material type as well as identifiers such as label
and number.

Allows you to toggle the display of solid stress contours.

Use the Contour Legend in the top right of the Model View, to
view solid stresses. See Solids for more information.

Allows you to toggle the display of wall panel labels.

Allows you to toggle the display the wall panel force results as
color contours.

Use the Contour Legend in the top right of the Model View to
view wall panel forces and stresses. See Wall Panels for more
information.

Toggles the display of diaphragms.

Allows you to measure the distance between two points.

Click on two points in the model to measure the distance. The
measurement result is displayed in the bottom-left of the
Properties Panel.

Clears the currently displayed options and sets the model view
back to the default wireframe view.
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The Modify ribbon offers various tools to modify items and elements in a model. The following table
provides a short description of each tool.

I

Delete

These tools provide a way to delete specific elements in your model. See Deleting Elements in
Graphic Editing for more information.

o Delete Single Allows you to delete a single item in the model.
Delete a single item by clicking on it individually in the

Delete model view. Alternatively, you can select an element and
single press the DELETE key on your keyboard

S Delete Multi Allows you to delete multiple items in the model at once.

{m]

- Deleted selected items based on elements types such as,
DE'E'E? nodes, unattached nodes, members, zero length members,
Multi plates, wall panels, displayed loads, solids or wall boundary

conditions and straps.
- Delete All Wall Allows you to delete all existing wall items in the model at
; Regions once.
wgﬁ';t: - This tool clears all existing wall regions in the model that
gions X
have been manually drawn in or that have been generated
automatically by the program.
Copy

These tools provide various ways to copy elements within the model. See Copying Elements in
Graphic Editing for more information.

,.ffj Global Allows you to copy elements in the global X, Y and/or Z
N direction.
Global Specify a distance to copy an elements in the X, Y and/or Z

direction. Click diagonal to apply the distances
simultaneously and/or click Copy Loads to also copy
associated member loads in the duplicate.
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Local
Offset
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Point to
Point

I~

L

Rotate
Mirrar

Move

Local Offset

Point to Point

Rotate

Mirror

Allows you to copy elements by specifying an off-set
position.

Specify the direction along a global or local axis and offset
distance to copy elements accordingly.

Allows you to copy selected elements by specifying two
points for distance and direction.

Specify a start point and end point for copying selected
elements, in the direction and the distance between the two
specified points.

Allows you to copy elements by specifying a rotation.

Specify the axis of rotation, angle and how many
increments to create rotational copies of the element.

Allows you to copy elements by mirroring them to a specific
plane.

Specify a plane to mirror selected elements and plane
location to create a mirror image copy of the elements.

These tools provide various way to move or rotate elements within the model. See Moving
Elements in Graphic Editing for more information.

-0

Global

4
Local
Offset

/9

k

Point to
Point

D01

Rotate

Global

Local Offset

Point to Point

Rotate

Scale

Allows you to move elements in the X, Y and/or Z direction.

Specify the distance to move an element in the global X, Y
and Z direction.

Allows you to move elements by specifying an off-set
position.

Specify a distance to move an elements along the local x, y
and z axes.

Allows you to move selected elements by specifying two
points for distance and direction.

Specify a start point and end point for moving selected
elements in the direction and the distance between the two
specified points.

Allows you to move elements by specifying a rotation.

First, specify a rotation axis and angle of rotation. Then,
specify an original by clicking a node in the model or by
entering specific coordinates.

Allows you to scale elements based on specific factors.

Specify the factors used to scale the elements in your
model. Then, specify an origin by clicking a node in the
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Members

model or by entering specific coordinates.

These are graphical tools that provide ways to modify members within the model. See
Trim/Extend, Swap Member Ends, and Split Members for more information.

Trirn

Labeling

Split

Add Nodes

Swap Ends

Extend

Trim

Allows you to physically split a member into smaller
members.

Allows you to add additional nodes along the length of a
member.

Specify the spacing type and number of segments or
location to add nodes.

Allows you to swap the member | End with the member
J End.

Allows you to extend the member in relation to another
member.

First, select the member you want to extend. Then, select
the member you want to extend to.

Allows you to trim the member in relation to another
member.

First, select the side of the member you want to trim. Then,
select the boundary member to trim it back to.

These tools provide ways to control the labels of elements within the model. See Graphic Editing
for more information.

¢

Relabel
All

e

¢

+
Relabel

Selected

S

Plates

Relabel All

Relabel Selected

Allows you to relabel all elements (Nodes, Members,
Plates, Walls, Panels and Solids).

Use the drop-down menu to select which type of element to
relabel.

Allows you to relabel all selected elements (Nodes,
Members, Plates, Walls, Panels and Solids).

Use the drop-down menu to select which type of element to
relabel and apply this to only selected elements.

These tools provide ways to modify both plates and solid elements. See Plates and Solids for
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more information.

Subrmesh
Plates

Submesh
Solids
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@
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Plate Check

e
Flip
Axis
r,j_'.&
Rotate
Axis

Walls

-5

&
Flip
Axis

Advanced

Submesh Plates

Submesh Solids

Degenerate Plate

Check

Flip Axis

Rotate Axis

Flip Axis

Model Merge

Allows you to refine the existing plate mesh by choosing a
submesh method: auto, quad or tri.

Select a submesh method to apply to existing plates. The
original plate will be replaced with the refined submesh
consisting of smaller plate elements.

Allows you to refine the existing solid elements into smaller
solid elements.

Select the number of pieces along each side of the solid to
specify how to submesh the existing solid elements.

Allows you to check for problematic plates that cause errors
during solution.

The option ‘Show Problematic Plates’ identifies the plates
that have poor geometry or are not planar. The second
option, ‘Split Problematic Plates’, creates four triangular
plates out of any non-planar plates.

Allows you to switch the plate vertical local axis orientation.

Plates are oriented by the direction and sequence in which
their corner nodes were defined. Switching the vertical axis
may be useful to better align the plate local axes.

Allows you to rotate the plate local axis from its default
position.

Use this tool to rotate the plates local axis about its local z
axis.

Allows you to flip the wall panel local axes, which reverses
the direction of the wall panel's local x and z-axes. You can
choose to flip the wall and the openings or flip just the wall's
local axis without affecting the openings or regions. This
feature is useful for aligning the positive z-direction for a
group of wall panels that all receive the same surface load.
See Walls for more information.

Allows you to merge elements in your model based on your
merge tolerance. See Model Merge for more information.

Model Merge detects unconnected joints along member
spans, unconnected crossing members and duplicate
joints, members and plates. Model Merge can help detect
and fix modeling errors.
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Allows you to round off the node coordinates in your model.

Use this tool to indicate the decimal precision used for node
coordinates. This is especially useful when importing a
model from another program, to reduce the possibility of
element misalignment due to excessive decimal precision.

Allows you to match the properties of one member to
another. See Match for more information.

Select a base member whose properties you want copied
to additional members. This tool is useful when making
mass modifications to the model.

Allows you to change the vertical axis of the model.

The program defaults to use Y as the global vertical axis,
although you may use this tool to switch this at anytime. If
you change the global vertical axis, the orientation of all
elements and loads will also be rotated.
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View Ribbon

The View ribbon offers various tools to change the model view, display of loads and results, and
active windows.

OEEAHAS 9 ¢c-0HMBO- RISA-3D Sample Model

3D View View Settings Animate Zoom Wi I:dOW
The following table provides a short description of each tool.

View - Icons

i T

Project Grid Allows you to toggle the display of the project grid on or off.
The Project Grid is part of the model and can be allowed to
move model elements as grid lines are moved.

Project
SItE Create new project gridlines from the Home tab under Draw
Elements. Modify existing project gridlines using the
Project Grid spreadsheet. Columns and walls are attached
to project grids and move with the project grid. See Project
Grid for more information.
3D View
Tools for snapping your model to a specific view.
| Isometric Allows you to snap your model to an isometric view.
MR
|sometric
‘l’__“ wy XY Allows you to snap your model to an XY planar view.
LJ X7 XZ Allows you to snap your model to an XZ planar view.
.4 Yz YZ Allows you to snap your model to an YZ planar view.

View Settings

These tools let you specify how to plot nodes, members, plates, loads and the information that is
to accompany them.

\ " Model Allows you to specify model display settings.

Set display settings for the model display using dialog
selection options. Customize the display settings for
members, plates, wall panels or solids. See Model View
Settings for more information.

Model
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N

Results Allows you to specify result display settings.

Set display settings for the results of members, plates, wall

RES""“ panels or solids. In addition, the display of reactions or
deflections can be adjusted. See Results View Settings for
more information.

Animate
] Results Allows you to view an animation of the model's deflected

ﬁ shape, mode shapes, or time history loads.

Results A new model view window will open displaying a video
animation of the model's behavior. See Animate Results for
more information..

Additional controls are included for the animation of Time
History motion. See Animate Time History Deflection for
more information.

L Moving Loads Allows you to animate Moving Loads in the current model

0 view.

Moving It displays the model view with video animation that

Londs It displays the model view with video animation tha
includes the moving loads.

See Animate a Moving Load for more information.
Zoom
Zoom Extents Allows you to reset the view to display the full model. See

@ Zoom Extent - tool for more information.

Zoom

Extents

a Zoom In Allows you to zoom the view in for a closer view of the
model.
This tool sets the Zoom to “In” so that each time you click
you mouse button, the model view is reduced. See Zoom In
- tool for more information.

Q Zoom Out Allows you to zoom the view out for a wider view of the
model.
This tool sets the Zoom to “Out” so that each time you click
you mouse button, the model view is diminished. See Zoom
Out - tool for more information.

Et Zoom Box Allows you to zoom in on a specific area of the view using a

box selection. See Zoom Box - tool for more information.

Miscellaneous

Page 51 of 1519


#Zoom2
#Zoom2

RISA-3D v23 General Reference Manual View Ribbon

N

Image Capture
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Capture

Saved Views
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Window
= Open 3D View

F'o
Open
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Tt

Allows you to create custom snapshot images of model
views and detail reports that can be added to a printed
report. See Capture a Custom Snapshot for more
information.

See Printing for more information on printing your image
captures.

Allows you to save or recall specific selection states for a
model view. See View a Saved Snapshot for more
information.

Allows you to add a new 3D View window or choose from a
list of all other 3D View windows that are currently open.
See Open a New 3D View for more information.

For more details about the various options on the View ribbon, see Graphic Display .
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RISA-3D Sample Model
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The Drawing Tools ribbon provides options to aid in drawing the elements in the model.

I

Drawing Grid
® Display Grid
Dizplay
Grid
[—3 Import .dxf Grid
Color/Layer
Options

Drawing Grid Origin

ﬁ Click to Locate
L
Click
to Locate
Drawing Grid Options
B Save as Default
B Save Grid
[—3 Load Grid
Snap Settings

Quarter Points

Third Points

Allows you to toggle the display of the drawing grid.

Allows you to import a DF X file to be used for a Drawing
Grid.

Change the drawing grid type to DXF Underlay to utilize this
feature.

Allows you to select which layers of the DXF file to display
and what colors to display them in.

Change the drawing grid type to DXF Underlay to utilize this
feature.

Allows you to change the origin of the drawing grid by
selecting a new point.

Allows you to save the existing drawing grid as the default
grid.
Allows you to save the existing drawing grid.

Allows you to load a previously saved drawing grid.

Allows you to create snap points at quarter intervals along a
member.

A check indicates that this feature is turned on. To check or
uncheck, click inside the Quarter Points box.

Allows you to create snap points at third intervals along a
member.
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I

A check indicates that this feature is turned on. To check or
uncheck the box, click inside it.

Intersection Allows you to create a snap point where elements intersect.

A check indicates that this feature is turned on. To check or
uncheck the box, click inside it.

Increment Allows you to create snap points based on distance
specified.

A check indicates that this feature is turned on. To check or
uncheck the box, click inside it.

Perpendicular Allows you to create a snap point to draw perpendicular
members.

A check indicates that this feature is turned on. To check or
uncheck the box, click inside it.

Lock Axis
- Global Axis Allows you to lock drawing tools to the global axis specified.
@ When using drawing tools and clicking on an initial point in
GE,’E" the model, subsequent click points will only be available
(13

within the global axis specified.
"~ Local Axis Allows you to lock drawing tools to the local axis specified.

’/t{ When using drawing tools and clicking on an initial point in
Local the model, subsequent click points will only be available

Auis within the local axis specified.
Lock to Plane
'_-m Global Plane Allows you to lock drawing tools to the global plane
h specified.

When using drawing tools and clicking on an initial pointin
the model, subsequent click points only be available within
the global plane specified.

Universal Snap Points

Active Allows you to activate snap points in the model space
based on universal snap point options.

A check indicates that this feature is turned on. To check or
uncheck the box, click inside it.

For more details about the various options on the Drawing Tools ribbon, see Graphic Editing.
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Spreadsheet Ribbon

File Home  Modify View  Drawing Tools EEPEEREESC Advanced

B>

[ &

Data
Entry

o

The Spreadsheets ribbon provides a way to access all the Data Entry spreadsheets in the model, as
well as provide various tools to manipulate spreadsheet values. If you do not have a spreadsheet
open, the only option on this ribbon is the Data Entry button, which allows you to open a spreadsheet.
Once you open a spreadsheet, you have various tools, pertinent to that spreadsheet, available to
you. For example, if you open the Materials spreadsheet, the Spreadsheets ribbon looks like the
following image.

O FEBRA&A 9 - QEHMmO - RISA-3D Sample Model

File Home  Modify View  Drawing Tools [ERJSIEERETIGMN Advanced

=7 BES B BB A A=zl B

Data Add Insert  Delete Delete Copy Copy Paste  Select Fill Math Increase  Decrease  Reset Sort  Find & Saveas
Entry Row Row Row  Selected Rows with Headers All Font Font Widths Replace Defaults

Row Operations Clipboard Data Operations Formatting

The following table provides a list of the various tools on the Spreadsheets ribbon (when a
spreadsheet is opened) and their descriptions.

I I T S—

Data Entry Allows you to select to open one or more spreadsheets from
a list of all the Data Entry spreadsheets.

...

Data The tool displays a list of all the Data Entry spreadsheets
Entry and whether or not they are currently open. A check in the
- checkbox indicates that the spreadsheet is open.
Filter Input Allows you to filter graphically selected elements in the Data
Entry spreadsheets.
Filter Choose to filter selected or unselected elements from the
Input Data Entry spreadsheets. This is useful when you want to

focus on the inputs for a specific portion of the model.
Row Operations
These tools are available only if a Data Entry spreadsheet is open.
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T N

Add Row Allows you to add a single row.
The tool adds a new, single row to the bottom of the
Add spreadsheet.
Row
[Elp Insert Row Allows you to insert a single row.
The tool inserts the row above the currently selected row in
Insert the spreadsheet.
Fowe
E Delete Row Allows you to remove a single row.
The tool deletes the selected, single row from the

Delete spreadsheet.

Rz

C?EI Delete Selected Allows you to remove several rows at once.

R
Delete ows The tool deletes all selected rows from the spreadsheet.
Selected Rows
Clipboard
These tools are available only if a spreadsheet is open.
Copy Allows you to copy spreadsheet information from one or
more cells.

Copy The tool copies the information in the selected cells which
can then be pasted into other cells or outside of the
program.

Copy with Allows you to copy spreadsheet information and with the
Headers column header descriptions.
C
with ,j::ders Choose this tool to include the column header descriptions

with the spreadsheet information when pasting outside of
the program.

Paste Allows you to paste spreadsheet information into selected

cells.

Paste Once data has been copied to the clipboard, the data can be
pasted into the selected cells or outside of the program.

E Select All Allows you to select all cells at once.

+ Choose this tool to select all data in the spreadsheet.
Select
All
Results

These tools are only available if a Results spreadsheet is open.
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m Tool Description
é Ignore After Allows you to exclude all results after the current items.
I The tool removes spreadsheet information for the results

lgnere after the current item selected in the active spreadsheet,

After and reduces the size of the results output. These elements
are still present in the analysis.
IQ Show All Allows you to includes all results in the spreadsheet.
I The tool includes all previously excluded results in the

Show spreadsheet.

All

l_ Clear Results Allows you to delete all solution results.

Clear

Data Operations
These tools are available only if a Data Entry spreadsheet is open.

Fill Allows you to fill all selected cells with a common value.
B lx Select the cells you want to fill, then type in the value to fill
Fill them with.
Math Allows you to perform math on the currently selected cell(s).
You can add, subtract, multiple or divide the cell(s) by a
Math specific operand.
T ] Check/Uncheck Allows you to check or uncheck selected cells in a Results
. spreadsheet.
Check! Select any cells containing a checkbox in the spreadsheet to
Uncheck check/uncheck. The tool reverses the existing condition.
Formatting
These tools are available only if a spreadsheet is open.
Increase Font Allows you to increase the size of the font in the
A+ spreadsheet.
Increase
Font
Decrease Font Allows you to decrease the size of the font in the
A_ spreadsheet.
Decrease
Font
Recent Widths Allows you to reset the widths of the columns in the
spreadsheet.
Feset
Widths When selected, this tool resets the widths of the columns in

the spreadsheet to the program defaults.

Page 57 of 1519



RISA-3D v23 General Reference Manual Spreadsheet Ribbon

Lo ] o | e

= Sort Allows you to sort information/data by a selected column in

— the spreadsheet.

sort Select a column header in a spreadsheet and click and then
~ choose high to low or low to high, to reorganize the
spreadsheet based on the sort selection in that column.
@ Find & Replace Allows you to search for and replace selected information.
The tools searches for the data in the current spreadsheet
Find & and replaces it with the selected data.
Replace
This tool is available only when working with a Data Entry
spreadsheet.
Find Allows you to find the row containing a specific joint,
Q member, or wall panel in the results spreadsheet.

Find Open a spreadsheet containing results to activate the tool.
Enter the joint, member, or wall panel label; the containing
row is highlighted.

This tool is available only when working with a Results
spreadsheet.

] Save as Defaults Allows you to save common entries as the default values in

w, a spreadsheet, so that they are readily accessible for new,

Cave ac future models.
Defaults

Graphical Highlight
These tools are available only when you select one or more rows in a spreadsheet.

.,_? Select Allows you to select marked lines in the current model view.
You can quickly select elements in the model view that
select correspond to the marked lines in the spreadsheet.
" a— Unselect Allows you to unselect the marked lines in the current model
1&3 view.
Unselect You can quickly unselect elements in the model view that
correspond to the marked lines in the spreadsheet.
BLC
These tools are available only when the Basic Load Cases spreadsheet is opened.
BLC) Copy Loads Allows you to copy loads from one Basic Load Case to
another.
Copy you can choose to copy all load types or only some load
Lo types. Unchecking a box excludes that load type from the
selection.
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Clear Loads Allows you to clear all load types from a Basic Load Case.
o

Clear
Loads

For more details about the various options on the Spreadsheets ribbon, see Spreadsheet Operations
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Advanced Ribbon
OREERB .. 0EM0O-

File Home  Modify  View  Drawing Tools  Spreadsheets [ERtIEalels)

0 A - =
= v 2 & N I |4 |H E
Wind  Seismic  Motional Time Meoving Response  Shape  Custom Customn  Redesign
History  Loads Spectra  Database Wood Rebar Lists

Load Generators Libraries

The following table provides a list of the various tools on the Advanced ribbon and their descriptions.

o | oo e

Load Generators
_ Wind
T )

Wind

| Seismic
A

Seismic

— Notional

—
—F

Motional

Opens the Wind Load Generator, that allows you to
generate wind loads for the lateral design of a building
structure.

Wind loads are based on the specified code requirements,
length/width of the diaphragm and tributary height to the
diaphragm. The loads are applied to automatically
generated nodes located in the plane of each diaphragm.

See the Wind Loads topic for more information.

Opens the Seismic Load Generator, that allows you to
generate seismic loads for the lateral design of a building
structure.

Seismic loads are based on the tributary weight of each
diaphragm, as well as the seismic parameters set in the
Model Settings. The loads are applied to automatically
generated nodes located in the plane of each diaphragm.

See the Seismic Loads topic for more information.

Opens the Notional Load Generator, that allows you to
generate notional loads for the stability design of a building
structure.

Notional loads generate a de-stabilizing load for each
diaphragm/floor level at the center of mass, based on a
percentage of applied mass.

See the Notional Loads topic for more information.
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I

Libraries
=1 Time History Allows you to view the library of Time History
g functions/patterns, which may be generated or imported

Time into the program.
History See Time History for more information.

I Moving Loads Allqws you to view the Moving L.oad's pattern .database,

which defines the magnitude, direction and distance used

ez wher) applying a moving load. Add a new pattern or edit an
Loads existing pattern to use in the model.

See Moving Loads for more information.

n\ Response Spectra Allows you to view the Response Spectra database, which
provides spectra for existing building codes.

Response View an existing spectra or add a new spectra. Input
Spectra options include period and frequency, as well as the three
spectral values: acceleration, velocity, and displacement.

See the Dynamics topic for more information.

[ I Shape Database Allows you to view the Shape database.
The shape database contains hot rolled steel, cold formed
Shape steel, wood, aluminum, stainless steel, general shapes and

Database their properties.
View, edit, or create a shape to use in the model.

See Shape Database topic for more information.

Custom Wood Allows you to view the properties for Custom Wood
“- species.
Custom You can modify customized wood properties in this
Wood database, which can then be used as the Custom Wood

material found in the Materials > Wood spreadsheet.

See Wood Design for more information.

# Custom Rebar Allows you to view Custom Rebar layouts.
You can create custom flexural or shear rebar layouts to be
CR'-'SED"” used in the analysis of concrete columns or beams.
eoar
See Concrete Design for more information.
= Redesign Lists Allows you to view Member Redesign Lists.
= Redesign lists are available for all material and shape
Redesign types. You can customize the member optimization, by
Lists viewing and editing the member redesign lists. In addition,

you can edit the existing lists or create a new list.
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I

See Redesign List for more information.
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Results Ribbon

The Results ribbon is visible only after you solve the model and a solution is present. This ribbon
provides tools for viewing the analysis result. Results that display in spreadsheet format can also be
found in the Explorer panel under the Results section.

File Home  Modify View  Drawing Tools  Spreadsheets — Advanced

S 5 by beewey 3 L 3 IO

Envelope Dynamic =\|' Sort by Item Filter MNode  Wall Slab Contour Clear  Warning Detailed
Results Diagram Results Log Report

{

~ ~

Results Force Summation Time History Contour Formatting

The following table provides a short description of each tool.

Results- Icons

i

Results
——— Envelope Allows you to view enveloped analysis results.
The tool displays enveloped (max and min values only)
Envelope analysis results in the selected spreadsheets.

LC Allows you to view analysis results on a per-load
combination basis.

The tool displays results corresponding to each load
combination solved in the analysis. This is useful when
investigating the results for a specific load combination.

al < rall

Dynamic Allows you to view dynamic analysis results.
The tool displays the natural frequencies or mode shapes,
Dynamic after performing a dynamic analysis.
E Sort by Allows you to sort the spreadsheet results of a batch
- Combination solution by load combination.

Results are listed in chronological order, based on load
combination. For example, all the member forces under
Load Combination 1 are listed first. The forces under Load
Combination 2 are listed next.

Sort by Item Allows you to sort the spreadsheet results of a batch
solution by item.

[
<_

For example, you can group results from each load
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Results Ribbon

S

? Filter Results

Filter
Results

Force Summation

E Node

Mode

3

Wall

E Slab

Slab

Time History
]f\ TH Trace
\/

combination under a particular member.

Allows you to filter selected elements from the spreadsheet
results.

Choose to filter out the results for selected or unselected
elements from the results spreadsheets. This is useful
when you would like to focus on the results for a specific
portion of the model.

Allows you to sum the internal forces across selected
elements.

Select two points to define a cutting plane and then select a
third point to locate the plane. The internal force summation
tool then sums the forces of every selected element that it
cuts though and reports the totals.

Allows you to sun internal plate forces between two points
within a wall.

Select two points in a wall panel to sum the internal forces
between the two points. This tool is useful for investigating
forces within specific regions in a wall panel. This can also
be done across multiple walls that are in the same plane.

Allows you to sum internal plate forces between two points
within a slab.

Select two points in a wall panel to sum the internal forces
between the two points. This tool is useful for investigating
forces within specific regions in a wall panel. This can also
be done across multiple walls that are in the same plane.

Note: This tool is available only when the model
originates in RISAFloor and has Semi-Rigid
Diaphragms.

Allows you to view Time History results at a specific node
location.

Select a node to view displacement, velocity, acceleration
or reaction results over time for the specified node. You can
choose to display results for the global X, Y and Z direction
as well as rotational directions RX, RY and RZ.

See Time History for more information.
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Results Ribbon

Export TH Trace

Expu:urt
TH Trace

Contour

nyﬂl Contour Diagram

Contour
Diagram

n, Diagram Report
. d_ 9 P
Diagram

Report

Formatting

o

Clear
Results

I Warning Log

Warning
Log

©

Suggested
Design

= Detailed Report

Clear Results

Suggested Design

Detailed
Report

N

Allows you to export a series of Time History traces to a text
file.

Export a series of time history traces for all selected nodes
to an ASCI| text file.

See Time History for more information.

Allows you to display a diagram for stresses and/or forces
along a defined cut in Plates or Walls.

Select two points in a wall panel or mesh of plates to
display a diagram representation of color contours for
stresses and/or forces along a defined cut in those plates or
walls.

Allows you to display an enlarged image of the Contour
Diagram.

Use this tool to view a graphical report that shows the
plate/wall contours as diagrams and numerical data for
every section along the length of the diagram.

Allows you to delete all solution results.

The tool clears all solution results to make changes in the
model or solve another solution.

Opens the Warning Log spreadsheet, which provides you
with a record of any warnings or errors that occurred during
the solution of your model.

See the Warning Log topic for more information.
Allows you to solve again using suggested shapes.

Resolve the model using suggested shares based on
design criteria for a more optimal design.

Allows you to access detailed analysis and design
information for elements.

Click on an element to view all analysis and design results
pertaining to that specific element. View shear, moment
and stress diagrams as well as design information and
code checks.

For more details about the various options on the Results ribbon, see Results.
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Aluminum

Aluminum - Databases

Shapes are organized in the database by country. The shapes available are from the ADM 2005
Section Properties section. You may type in the names directly, select shapes from these databases
or add your own shapes.

Aluminum Databases

RISA currently supports the following two common Aluminum databases:
e Aluminum US
e Aluminum CAN

Select an Aluminum Database

To select an aluminum database when drawing a new member:
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1. Click the Material Type ~ down-arrow in the Properties panel and choose Aluminum.

Member

General Properties

Mernber Type

Material Type w -~

| Release

] Releasze
Section/Shape
Shape
Material
Design List

Design Rule

Additional Properties

Beam

Hot Rolled Steel

Cold Formed Steel

Waood

Concrete

Aluminurm

Stainless Steel

General

RISAConnection Properties

Design Properties

2. Click the Section/Shape » down-arrow and choose the Shape Database.
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Member ™
General Properties -~
Member Type Bearmn w
Material Type Aluminum e
| Release
] Release
Section/Shape n——————-
Sh

ape | Section Set
Material

Shape Database

Design List
Design Rule Typical w
Additional Properties ~
Design Properties w~

3. Click the Shape """/ ellipses button to open the Shape Selection window (shown in the
following image).
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Member ™
General Properties -~
Member Type Bearn e
Material Type Hot Rolled Steel e

| Release

] Release

Section/Shape Shape Database £
Shape

Material 2600W e
Design List Wide Flange e
Design Rule Typical ~
Additional Properties e
RISAConnection Properties e
Design Properties w

The Shape Selection window opens to the Aluminum tab.
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@ Shape Selection ? X
L d
General Hot Rolled Cold Formed Wood Aluminum Stainless
Database | Aluminum US ~
Shape Type
WF Rect Tube
z Solid Rectangle
T
L
O s singe v
Round Tube
Shape Mame Preview
AACSZH0.57T ‘ View ‘
AACS2.07 : :
‘ Edit ‘ 50.8 mm(D)
AACS3X1.14 /
AACS3XK1.60 ‘ Copy ‘
ANCSAN1.74 " ,|
254 mm{W}

Save Database as default “ | Cancel

To select an aluminum database from the spreadsheets:

1. Click the Aluminum tab of the ‘Section Sets’ spreadsheet or the Primary tab of the
‘Members’ spreadsheet.

Section Sets spreadsheet - General Member spreadsheet - Primary
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General Section Sets O X

HotRolled =~ Cold Formed ~ Weod = Concrete Stainless  General

Label  Shape Type  Material Arca[mm?  lyy [mm]  lzz [mme] ) [mm?®]

Hot Rolled  Cold Formed

Wood  Cor

INode KNode Rotatedeg) Section/Shape Type

1 Na20 wioxi2 Beam

1 GEN1  REIOLGX1016 Beam  genConc3NW 1032256  888e+6  888er6  131der7 2 Mmoo wte e wioxi7

2 RGD None  RIGID 6452e+8  4762e+11  4162e+11 416211 3 M2 s N wioxi7
4 MB N e wioxi2
5owMm w3 Na wioxi7
6 M N1 Nats wioxi2
7wl oNas a2 wioxi7
8 M7 N9 Na2 wioxi7
9 MmNz N3 wioxi2
0 M N3 Ne wiox17
nooMe Nt N wioxi2

2. Click on the Shape or Section/Shape cell of the row you want to work with, then click the
ellipsis button that appears (shown in the following images).

Section Sets spreadsheet - Aluminum tab Member spreadsheet - Primary tab

Aluminum Section Sets O %

Primary Hot Rolled  Cold Formed
HotRolled =~ Cold Formed ~ Wood ~ Concrete  Aluminum  Stainless  General

Node INode KMNode Rotate(d

Label Shape. Type Design List Material ~ DesignRule Area [mm?]  lyy[mm*] Izz[mm‘] J[mm*] M7 NaT9 NA20

1 AL Eeam None 2003-H14  Typical 206772 2173es5 | G324e+5 | 7008307 NI (N ic e
M e

M3 W e

WIS onet nats

1
2

3

4

s v s e
5

7w s e
s
9

M e a2
wE ne2 s

oM N N

nooweo e e wioxi2

The Shape Selection: Aluminum or Set Member Section or Shape window opens,
depending on which spreadsheet you clicked the ellipsis button in.

Shape Selection: Aluminum window Set Member Section Set or Shape window

@ Shape Selection: Aluminum 7 X

@ Set Member Section Set or Shape ? x
Database | Aluminum US v
Shape Type
e Rect Tube Hot Rolled Assign a Section Set
z Solid Rectangle
Cold Formed
N
- Waod
O s | singe ~
Round Tube Concrete o Assign Shape Directly
Shape Name Preview o Aluminum Start Shape
— RT1X1X0.125
C5C54X5.82 ‘ View ‘ Stainless
CSCSEX5.77 —
‘ Edit ‘ n(D)
C5C56X5.93
CSCSaxESe ‘ Copy ‘ General
CSCSBXT.86 b r
5 in(W)

Select an Aluminum Shape

To select an aluminum shape from the Shape Selection window:
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1. Click the Database  down-arrow and choose the database where the shape is stored.
RISA currently supports two common Aluminum databases: Aluminum US and Aluminum

CAN.
Database | Aluminum U5 ~
Shape TYP® 4 iminum CAN
WF
Aluminum US
Z

2. Click on the Shape Type you want to select from.
If you select CS, you also have to click the down-arrow and choose a layout.

Shape Type
WF Rect Tube
z Solid Rectangle
T
O s |single v
Round Tube

3. Inthe Shape Name list box, click on the name of the shape you want.

To narrow the scope of names appearing in the list box, begin typing the name in the search
box.

As you type, the scope of the list is filtered to show only those names that match what you
are typing.

Shape MName

CSIC58X6.59
CSCS8X7.86
CSCS10X8.58
CSC510X9.32

CSCS10X10.1

4. Click OK to select the shape and close the Shape Selection window.

Shape Database Files
The aluminum shape databases are stored in the files ADMdbUS32.fil and ADMdbCAN32 fil.
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Add a Database Shape

To add a database shape:

1. Click the Shape Database icon, on the ‘Advanced’ ribbon (as shown in the following
image).

File Home Modify

ENE

Wind Seismic  Motional

Load Generators

Drawing Tools

ECLE

B

L

S

s

4 |H

Tirme Moving Response

History

Loads

Spectra

Shape Custorn Custorn Redesign

Database

Libraries

Wood Rebar

Lists

The Shape Selection window opens.
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@ Shape Selection ? X
General Hot Rolled Cold Formed Wood Aluminum Stainless
Database | Aluminum US ~
Shape Type
WF Rect Tube
z Solid Rectangle
T
L
QO s singe v
Round Tube
Shape Mame Preview
AACSHH0.5TT ‘ View ‘
AACSZL0T : :
‘ Edit ‘ 2 in(D)
AACS3N114 /
AACS3XK1.60 ‘ Copy ‘
AACSIX1.74 , i

Save Database as default “ | Cancel

2. Click the Aluminum tab.

3. Click the Database » down-arrow and choose the database where you want to store the
new shape (as shown in the previous image).

RISA currently supports two common Aluminum databases: Aluminum US and Aluminum
CAN.

4. Click on the Shape Type you wish to add, then click the Add button (as shown in the
previous image).

The Add Shape window opens.
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@ Add Shape

Basic Properties

Shape Name || CS 8x4.2"

D 8 in
B ) in
s 0.125 in
.. 0.25 in
Calculated Properties
Area 0 in? C,,
Ly 0 in* z
I 0 in® zZ,
J 0 in*
Z, 0 in’
Z. 0 in’

Units

7 x
y (+)
e
Z —»| |
o —»| |< vy B
. - % 2 (+) D
—+R
Y
[

in®
Calculate

) | Clear |
in

5. Type a Shape Name for the shape.

6. Enterinthe Basic Properties (D, B, t;and t,).

7. Click Calculate to determine the shape properties.

The Calculated Properties section displays the results from the calculation (as shown in the

following image).
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@ Add Shape

Basic Properties

Shape Name | CS8x4.2"

D 8 in
B b in
t; 0.125 in
tw 0.25 in

7 x
y (+)
e
Z —»| |
o —»| |< vy B
. - % 2 (+) D
—+R
Y
[

Calculated Properties
F . -}
Area  3.438 in C, 126218 in
Iy 11.498 in*  z 138 in —
Cl

I, 32955 in* oz, 341 in | ear
J 0.047 in®

7, 4373 in®

Z. 966 in®

Units “| Cancel

If you are satisfied with the results, save the new shape.

8. Click OK to save the shape and close the Shape Selection window.

Edit a Database Shape

To edit a database shape:

Page 76 of 1519



RISA-3D v23 General Reference Manual

Aluminum

1. Click the Shape Database icon on the Advanced ribbon(as shown in the following

image).

Drawing Tools

=N =NOoN i B

Spreadsheets

ENE

Wind Seismic  Motional

Load Generators

L

S

4 |H

B

s

Tirne Moving Response

History

Loads

Spectra

Shape
Database

Libraries

Custorn Custorn  Redesign

Wood Rebar

Lists

The Shape Selection window opens.
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@ Shape Selection ? X
General Hot Rolled Cold Formed Wood Aluminum Stainless
Database | Aluminum US ~ |
Shape Type
WF Rect Tube
z Solid Rectangle
T
L
O s singe v
Round Tube
Shape Mame Preview
Search by name ‘ Add T
C5C510X8.58 ‘ View
CRCS10X9.32 = .
‘ Edit 8in(R)
CCS10X10 :
WFBK10 ‘ Copy
C58xd.2" ] —— —_—
v ‘ Delete & in(W)
|:| Save Database as default “ | Cancel

2. Click the Aluminum tab.

3. Click the Database ~ down-arrow and choose the database where you want to edit the
shape.

4. Click on the Shape Type of the shape you want to edit, if not already selected.
5. Click on the Shape Name of the shape you want to edit, then click the Edit button.
The Edit shape window opens.
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@ Edit Shape ? b

Shape Name | CS58x4.2"

Geometric Properties Section Properties
pe pe Z —»| [«
; -] i
D 8 in Area | 3.438 in - _“"l ; |+ Y
: A
B |6 in| 1, | 1149 in® A
s 0.125 in I= 32.955 in
[ ] r |+ D
ty 0.25 in Z, 4.373 in?
—
7. 9.66 in? Y
[e———
. B
Cu 126.2182 in®
] 0.047 in
R 0 in
g 4.956 in
Z, 3.41 in
z 1.38 in

Print Clear All Re-Calc “ ‘ Cancel

You have the option to input ‘Geometric Properties’ and ‘Section Properties’ manually, or
you may choose to have the program calculate the Section Properties based on values
input for the Geometric Properties.

6. Make your Geometric Properties changes, then click Re-Calc to have the program
calculate the Section Properties automatically.
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@ Edit Shape ? b

Shape Name | CS8x4.2"

A
Geometric Properties Section Properties
pe pe 7> [ t
; -]
D 8 in Area | 4.438 in e |+ Y
A
B |10 in |1, | 46785 in® A
s 0.125 in I= 48461 in
. >z D
ty 0.25 in Z, 11.941 in?
—
Z, 13.598 in? L
—-(f)ﬂ
Cu 507.1552 in®
] 0.052 in
R 0 in
g 4.956 in
Z, 6.772 in
z 2.871 in

Print Clear All Re-Calc “ ‘ Cancel

7. Click OK to save the shape change(s) and close the Edit Shape window.
You are returned to the Shape Selection window.
8. Click OK to save the change to the Shape database and close the Shape Selection window.
Note:
* New shapes are added to the bottom of the database in a blue font to show they
were not originally from the default database.

e To delete a shape, specify the database and shape type you wish to delete and
then click the Delete button.

e Only shapes added to the default database (shown in blue) are able to be edited or
deleted.

- J

Aluminum Shape Types

There are ten types of aluminum shapes. Names for each shape type follow the convention of the
manufacturer for each shape. If you know the shape name, you can type the name directly into the

Page 80 of 1519



RISA-3D v23 General Reference Manual Aluminum

Shape field on the spreadsheets, or use the search box to type part of the name to narrow the scope
of names displayed in the Shape Name list.

WF sections

The wide flange shapes are called out by the designation given them in the aluminum manual. For
example, if you wanted to use a WF10x11.4 you would enter WF10X11.4 as the shape name in the
database shape field. Aluminum Association Standard I-Beams(AA), American Standard(S), Army-
Navy(A-N), Canadian(CAN) I-Beams and Wide Flange shapes are available.

Zee sections (Z)

The Z shapes are called out by the designation given them in the ADM manual.

Tee sections (T)

The T shapes are called out by the designation given them in the ADM manual. Army-Navy (A-N)
shapes are also available.

Solid Rectangular

The Solid Rectangular sections or bar sections are defined by the user, there are no default shapes.

Angles sections (L)

Angles are entered with an "L" prefix. The syntax is "longXshortXthick", where "long" is the long leg
length, "short" is the short leg length, and "thick" is the thickness, in number of decimals. For
example, L5X3X0.375 is a 5" by 3" angle 0.375" thick. Square End Angles (LS) shapes are also
available.

Channel sections (CS)

The CS shapes are called out by the designation given them in the ADM manual. The Aluminum
Association (AA), American Standard Channels (C) and Car and Ship Building Channels (CS),
Canadian Channels (CAN) are available.

Double Sections

The CS shapes are also available Back-to-Back or Front-to-Front orientation.

Note: The program currently only performs an analysis of double sections and does not
perform a code check of any kind.
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Round Tube or Pipe (OD or NPS)

The Round Tube shapes are called out by the designation given them in the ADM manual. The Outer
diameter call out is used as well as the Nominal Pipe Size.

Rectangular Tube sections (RT)

The RT shapes are called out by the designation given them in the ADM manual.

Aluminum - Design

Full code checking can be performed on standard aluminum shapes, based on the following codes:
e Aluminum Design Manual 2015: Building and Bridge
e Aluminum Design Manual 2010: Building and Bridge
e Aluminum Design Manual 2005: Building and Bridge

Aluminum properties are available in the database and the values are based on the ADM values (See
Aluminum Database). You can also input your own basic shapes and the properties will be
calculated automatically.

Design Parameters

The Aluminum tab on the Members Spreadsheet records the design parameters for the aluminum
code checks. These parameters may also be assigned graphically. See Modifying Member Design
Parameters to learn how to do this.

Aluminum Design Parameters

Primary  Advanced Hot Rolled Cold Formed  Wood Concrete Beam Concrete Column Aluminum Stainless RISAConnection

Label Shape Length [ft] Lby-y[ft] Lbz-z[ft] Lcomptopl[fi] Lcompbot[ft] L-Torquelfi] Ky-y Kz-z Cb Function
1 M311 RT1X1X0.125 10 Segment Lbyy Lateral
2 M312 1 Lbyy 1 1 Lateral
3 M313 10 Lbyy Lateral
4 M314 1 Lbyy Lateral
5 M337 334 Ly Lateral
6 M338 334 Lbyy Lateral
7 M345 334 Lbyy Lateral
8 M347 334 Lbyy Lateral
9 M136 18.368 Lbyy Lateral
10 M137 18.368 Lbyy Lateral
n M138A  RT4x4X0.125 18.368 Lbyy Lateral

These parameters are defined for each aluminum member. The entries are explained below.
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Label

You may assign a unique Label to all of the members. Each label must be unique, so if you try to
enter the same label more than once you will get an error message. You may relabel at any time with
the Relabel options on the Modify ribbon.

Shape

The member Shape or Section Set is reported in the second column. This value is listed for
reference only and may not be edited as it is dictated by the entry in the Section/Shape column on the
Primary tab.

Length

The member Length is reported in the third column. This value may not be edited as it is dependent
on the member end coordinates listed on the Primary tab. Itis listed here as a reference for
unbraced lengths which are discussed in the next section.

Unbraced Length
See the Unbraced Lengths topic.

K Factors (Effective Length Factors)
See the Unbraced Lengths topic.

Sway Flags
See the Unbraced Lengths topic.

Cm - Interactive Bending Coefficient

Cm Coefficients are described in Section 4.1.1 of the ADM code. If these entries are left blank, they
will be automatically calculated.

The Cm value is influenced by the sway condition of the member and is dependent on the member's
end moments, which will change from one load combination to the next, so it may be a good idea to
leave these entries blank.

Note: Cm only shows up in the spreadsheet for the 2005 codes. ]
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Cb - Bending Coefficients

For the aluminum codes, Cb Coefficients depends on the moment variation over the unbraced
length as described in ADM Chapter F. If this entry is left blank, it will be calculated automatically.

Function for Stiffness Reduction

The Function entry may be set to either 'Lateral’ or 'Gravity' using the drop down list in the
spreadsheet. If the Adjust Stiffness option is set to Yes on the Codes tab of the Model Settings
Dialog, then all members with a 'Lateral' Function will be considered for the stiffness reduction
required per the Chapter C.2 Calculations of Required Strength.

The Flexural Stiffness Reduction of the Direct Analysis Method will be applied to all 'Lateral’
members whose member type is set to either 'Beam' or 'Column’ on the Primary Tab of the Members
Spreadsheet. This process involves evaluating certain conditions:

e Primary Stiffness Adjustment Requirements

The program first checks whether a member satisfies the three primary stiffness adjustment
requirements:

e The member is defined as “Lateral”.

» The stiffness adjustment option is enabled for the specific material being used.

o The chosen material code permits stiffness adjustment for the selected material.
» Stiffness Adjustment Calculation

Once the above conditions are met, the software proceeds to calculate the stiffness
adjustments for the member. This includes reducing the area and moment of inertia based
on predefined multiplication factors:

e Aluminum Material: Area and moment inertia are multiplied by 0.8.
« Exclusive Criteria

However, certain exclusion criteria are considered to determine whether to apply the
stiffness adjustments or not. The following conditions must be met simultaneously for
exclusion:

o The material is Hot Rolled
o The selected steel code is AISC 13th ed.
» The member type is not specified as:
o Column or v-brace for area reduction.

e Column or beam for moment of inertia reduction.

If all the exclusion criteria are met, the original area and moment of inertia values will be retained
without applying the stiffness adjustment multiplication factors. This ensures that certain types of
HR members, when using the AISC code, maintain their original stiffness characteristics.

Page 84 of 1519



RISA-3D v23 General Reference Manual Aluminum

The program can perform an iterative analysis during the solution depending on the value of 1. In
this case, the stiffness matrix is recomputed for each iteration until the value of 1, converges within 1
percent for all 'Lateral' members in compression. In the unlikely event that 1, is less than zero, the
value of 1, is considered to be 1.e-5.

When the users sets the Adjust Stiffness flag on the Model Settings to Yes (Tau =1.0), then the
program will use a Tau of 1.0 in the stiffness analysis and no iteration of the stiffness matrix is
necessary. This option is a good feature for models which take a long time to solve or which have not
yet been proportioned to control drift.

The Axial Stiffness Reduction of the Direct Analysis Method will be applied to all 'Lateral' members
whose member type is set to either 'Column' or 'VBrace' on the Primary Tab of the Members
Spreadsheet.

Note: The stiffness reduction required by the Chapter C will be ignored if the Adjust Stiffness
option is not selected on the codes tab of the Model Settings, or if the design code chosen
does not have an option for stiffness reduction.

Aluminum Code Check

Access the Code Check spreadsheet by selecting the Results tab * Envelope (or LC) button *»
Code Check. Alternatively, on the Results toolbar you can select Code Check.

Envelope AA ADM1-20: ASD - Building Aluminum Code Checks

Hot Rolled Steel Cold Formed Steel Wood Concrete Beams Concrete Columns  Aluminum Stainless

Member  Shape Code Check  Loclft] LC Shear Check  Loc[ft] Dir LC Pnc/Om[k] Pnt/Om[k] Mny/Om[k-fil Mnz/Om[k-ft] Vny/Om[k] Vnz/Om[k] Cb Eqn
1 M311 RT1X1X0125 0639 10 21 0,002 10 ¥ 21 0.203 8535 0.202 0.202 1923 1923 2173 H.1-1
2 M312 RT1X1X0.125 0.651 0 21 0,002 0 ¥ 21 0.203 8535 0.202 0.202 1923 1923 2128 H.1-1
3 M313 RT1X1X0.065 0.62 0 20 0,002 0 ¥ 19 0127 4735 0.126 0126 1.288 1.288 1.943 H.1-1
4 M314 RT1X1X0.065 0,053 0 21 0,002 0 ¥ 21 0127 4735 0.126 0.126 1.288 1.288 2.202 H.1-1
5 M337 RT2.73X2.73%0.125 098 0 18 0,024 3.334 z 21 22518 25.528 1941 1.941 7308 7308 123 H.1-1
6 M338 RT3X4X0.188 0874 333 21 0.025 0 ¥ 21 44,64 43.523 4172 4941 15.901 1.273 2367 H.1-1
7 343 RT3X4X0.188 0.848 0 21 0,028 3.334 z 21 44,64 43.523 4172 4941 15.901 11.273 121 H.1-1
8 M347 RT3X3X0.125 091 333 21 0,023 3.334 z 18 25.653 28,062 2293 2293 8077 8077 1558 H.1-1
] 136 RT4X4X0.125 0418 8844 21 0,003 18.368 ¥ 19 4,838 37.805 3.746 3.746 1154 RE 1131 H.1-1
10 M137 RT4X4X0.125 0.443 10.024 19 0,003 18.368 ¥ 21 4,838 37.805 3.746 3.746 11154 11154 1131 H.1-1
n IM138A  RT4X4X0.123 0398 8844 19 0,007 18.368 ¥ 19 4,838 37.805 3.746 3.746 1154 RE 1131 H.1-1

The final results of the code checking are the code check values UC Max and Shear UC. So, if this
value is less than 1.0, the member passes. If it is greater than 1.0, the member fails. If the value is
greater than 9.999 it will be listed as "9.999". The Shear Check is based on fs/Fs. Note that torsional
shear, if any, is also included in this check. The location for the shear check is followed by "y" or "z" to
indicate the direction of the shear. The Loc field tells at what location the maximum code check
occurs measured from the I-node location of the member.

The remaining columns provide some of the values used in the code check with the equation number
itself given in the last column. The Member Detail Report gives more values used to perform the
code check.
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The final field lists the controlling equation for the code check. This will be one of the equations from
Section 4.

For enveloped results the combination that produced the listed code and shear checks is given in the
column "Ic". The other values are the corresponding values and are not necessarily the maximums
across all the combinations.

The moving load results are enveloped and the governing load combination and step location is
shown for each result value under the "LC" column. The first number is the load combination, the
second is the step number: (load combination - step number). See Moving Loads to learn more.

. N
Note:
» The program currently only performs an analysis of double sections and does not
perform a code check of any kind.

« The Member Detail Report gives more values used to perform the code check.

e See Spreadsheet Operations to learn how to use Find, Sort and other options.

o See Results View Settings - Members to learn how to plot member results.

N J

Aluminum Detail Report

The aluminum detail report has design information for the specific code checks:

AA ADM1-20: ASD - Building Code Check

Limit State Gov. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 21

Applied Loading - Shear + Torsion 21

Axial Tension Analysis = 3179k 8.535 k

Axial Compression Analysis - 0k 0.203 k

Flexural Analysis (Strong Axis) - 0,005 k-ft 0.202 k-ft

Flexural Analysis (Weak Axis) - 0,002 k-ft 0.202 k-ft

Shear Analysis (Major Axis y) - 0.004 k 1.023 k 0.002 PASS
Shear Analysis (Minor Axis z) - 0.002 k 1.923 k 0.0008796 PASS
Bending & Axial Interaction Check (UC Bending Max) = - = 0.639 PASS

The Max Bending Check is based on ADM Chapter H, with the governing Equation and Location
listed.

The Max Shear Check is not provided in the ADM specification, this represents fs/Fs with the
governing Location listed.

The Max Defl Ratio is based on the entire length of the member.
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The Slender LimitA1 and A2 are calculated based on the Gov Eqn. The Slenderness Ratio are
given based on the Design Aids in Tables 2-x ADM Section VI. The Slender. Ratio is also based on
the Gov Eq, for further information refer to the ADM Design Aids.

Assumptions and Limitations

For all shape types, it is assumed that the transverse load on the member is occurring through the
member's shear center. This means secondary torsional moments that may occur if the load is not
applied through the shear center are not considered.

» Single Angles are not checked for bending in the 2005 and 2010 codes. They are checked
for bending in the 2015 and newer codes.

* Tyes effective radius of gyration from Eq 4.9.1-1 is used for doubly symmetric sections
beams.

» Welded regions are not checked in RISA-3D. You can use the welded material properties
for the entire member, or create segments that are welded material in order to check the
weld properties. For additional advice on this topic, please see the RISA Tips & Tricks
webpage at risa.com/post/support. Type in Search keywords: Welded Aluminum.

« Connections are not checked, including web crippling, fatigue or stiffeners.
e Ktinis assumed to be the smaller of Kyy or Kzz.

* Double Sections - The program currently only performs an analysis of double sections and
does not perform a code check of any kind.

Special Messages

Aluminum Code Check Not Calculated

This message is displayed when the member is not defined with a database shape, is defined as a
double section, or an Aluminum code is not specified on the Model Settings, or no units were
specified.

-Pu was ignored in the calculation of the unity check-

This message is reported in the detail report when the member axial force is low (less than 5% of
capacity). This is done so that beam members with very low axial forces will give similar code checks
whether in tension or compression.
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Boundary Conditions

Boundary Conditions define how the model is externally constrained. All models must be attached
to some external point or points of support. You may define these points of support as completely
restrained or as partially restrained with a Spring. You can also define a spring support that has
stiffness in only one direction with tension-only or compression-only springs.

For additional advice on this topic, please see the RISA Tips & Tricks webpage at
risa.com/post/support. Type in Search keywords: Boundary Conditions.

Creating and Modifying Boundary Conditions

There are a number of ways to create or modify boundary conditions. You may view and edit the data
in the Boundary Conditions Spreadsheet, you may click a node to view and edit its properties, or
you can use the Boundary Conditions tool to graphically assign or modify a possibly large selection
of boundary conditions.

Modify Boundary Conditions forNodes

The graphical Boundary Conditions tool discussed here lets you specify and modify boundary
conditions graphically. To use this, you typically specify the new boundary condition, then click on
Click to Apply and click on nodes one by one or press Apply to Selected after having selected the
nodes that you want to assign or modify.

You can modify or assign nodes one at a time by selecting the Click to Apply option and then click
on the nodes you wish to modify. You may also modify or assign entire selections of nodes by
selecting the nodes first and then use the Apply to Selected option.

The parameters shown below are the same as those on the Boundary Conditions Spreadsheet
and are described in Boundary Condition Options. Use the ellipsis button to select the boundary
condition.
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WA R
Free Fixed Pinned Roller

Boundary Conditions -~

X kfin Reaction

¥, kfin Reaction

Z kfin Reaction

X Rot, k-ft/rad
% Rot, k-ft/rad
Z Rot, k-ft/rad

Click to Apply Apply to Selected

To Apply Boundary Conditions

1.

If a model view is not already open, click the Open 3D Views icon on the ‘View’ ribbon to
open a new view.

Click the Boundary Conditions icon on the ‘Home’ ribbon (as shown in the following
image) and select a boundary condition.

ile o Miew Drawing Tools  Spreadsheets  Advanced
. o oQ
N RE - - & 3 -
Inf gau x m FEPL. O —
@ nfo Members Automesh Plates Wall  Solids Eoundary Subgrade Templates Project  No
L+ Settings of Plates Panels Conditions  Spring Grid
b b
Model Draw Elements

You can apply the boundary condition by choosing Click to Apply or Apply to Selected.

To choose nodes on the fly, choose Click to Apply. Click/Box the nodes with the left
mouse button.

To apply the boundary condition to a selection of nodes, choose Apply to Selected.
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. )
Note:
e To apply more boundaries with different conditions, press the Boundary

Conditions button once more.

¢ You may also view and edit boundary conditions by clicking on a node and editing
the values in the Properties panel.

¢ You may also specify or edit boundary conditions in the Boundary Conditions
Spreadsheet.

You may undo any mistakes by clicking the Undo LB R=RoRRRAEES bytton.

N J

Generate Soil Springs

A subgrade modulus may be automatically applied to horizontal plates in a model using the
Subgrade Springs tool. The tool will generate compression-only springs in the vertical direction at all
plate nodes in the selected group of plates. Nodes must be connected to plates which are
perpendicular to the vertical direction or the nodes will be ignored. If a boundary code other than a
compression-only spring already exists in the vertical direction at that node, the boundary code will
NOT be modified.

File Home [T Tt Drawing Tools  Spreadsheets  Advanced
. o Qo

e ERNRIE S - @

" =t I R I £2 pd
@ Info Members Automesh Plates Wall Solids Boundary Subgrade Templates Project
ﬁ- Settings of Plates Panels Conditions  Spring Grid

b b
Model Draw Elements

RISA-3D calculates the tributary area for each plate node individually and multiplies that area by the
subgrade modulus to determine the spring stiffness for the compression-only spring at that node. The
boundary codes for all plate nodes affected are automatically modified in the Boundary Conditions
Spreadsheet.
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Boundary Conditions

Boundary Conditions Spreadsheet
(=

Drawing Tools EESEEGELERENN  Advanced

Data

Entry = Input

e

The Boundary Conditions Spreadsheet records the boundaries for the nodes and may be
accessed by selecting Boundary Conditions from the Data Entry drop down menu in the
Spreadsheets tab of the Ribbon Toolbar or by selecting Boundary Conditions from the Data
Entry Window.

Mode Boundary Conditions

Primary

LE=TN = - B T =]

10
1

Advanced

MNode Label
N22
M35
M1
M45
M12
M418
M13
M508
ME
M7
M15

X [kfin]

Reaction
Reaction
Reaction

Reaction

Reacticn
Reaction
Reaction
Reaction

Reaction

¥ [kfin]

Reaction
Reaction
Reaction

Reaction

Reacticn
Reaction
Reaction
Reaction

Reaction

Z [kfin]

Reaction
Reaction
Reaction

Reaction

Reaction
Reaction
Reaction
Reaction

Reaction

X Rot [k-ft/rad] Y Rot [k-ft/frad] Z Rot [k-ft/rad]

The Node Label column contains the label of the node that is restrained.

The remaining columns record the boundary conditions that apply to the node. There are six degrees
of freedom for each node (3 translation, 3 rotation), so there are six columns for degrees of freedom.

The boundary conditions are entered in these remaining columns by selecting the cell, clicking ¥ "
and choosing from the boundary options. You may also type them in directly.
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Advanced Boundary Conditions

The Advanced tab of the boundary conditions spreadsheet contains information on nodal damping.

Mode Advanced Boundary Conditions

Primary  Advanced

Mode Label X Damp [k*sec/ft] Y Damp [k*sec/ft] Z Damp [k*sec/ft] XR Damp [k-ft*sec/rad] YR Dam

1 M22
2 M35
3 M19
4 M45
5 M12
& M418
7 M13
8 M508
9 ME
10 M7
n M5

Damping for Spring Boundary Conditions

When the user has defined a two-way soil spring to a node and chooses to run a time history analysis
using the Direct Integration solution method, then they may manually assign a Damping value to
each of these soil springs.

Note: \

 Ifthere is not a spring boundary condition for the direction specified, then the user
entered damping value will be ignored. You can only manipulate supports in this
column if they are simple point supports. Any footings, piles or pile caps are
manipulated in the other columns.

» These damping entries are only used when the direct integration method is
selected for the time history solution. These values are not editable unless this
method is already selected in the Global Parameters.
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Boundary Condition Options

Free nodes have no restraint in any of the degrees of freedom and need not be listed on the
Boundary Conditions Spreadsheet. The following are the valid boundary condition options that
may be used for the six degrees of freedom.

Note: |

* Models that contain compression-only or tension-only springs must be iterated until
the solution converges. Convergence is achieved when no more load reversals are
detected in the springs. During the iteration process, each spring is checked, and if
any springs are turned off (or back on), the stiffness matrix is rebuilt and model is
resolved. This can take quite a bit longer than a regular static solution.

e With this iteration procedure it is possible to run into a phenomenon known as
"clapping". This occurs when a compression-only spring keeps going between a
tension force present (where the spring is removed) to a compression force present
(where the spring is re-added). This can be somewhat common in non-linear
solutions. If you run into this phenomenon, you may see the program give Error
1162. The fix is to very slightly adjust either the loading or the spring/element
stiffness to get the offending spring out of the range where it can bounce back and
forth. Another option would be to move the location of the soil spring slightly so it's
not right at an inflection boundary.

e You can enter the first letter of the option ("R" for Reaction, "S" for Spring, etc.)
rather than typing out the entire code. RISA-3D fills in the rest automatically. The
exception is the Tether entry, where the full word does have to be entered. After
Tether, the primarynode needs to be entered (for example, Tether N2)

N J

Boundary Condition at ALL Nodes

The entry "ALL" may be entered in the Node Label field. The boundary conditions entered on this line
will be applied to ALL the nodes not otherwise listed. This is useful if you should want to lock certain
directions of movement for all or most of the nodes. For example, if you are solving a 2D frame
defined in the XY plane and you're only interested in the planar action, you could enter "ALL" and put
an "F" (for Fixed) for Z translation, X Rotation and Y Rotation. See the following figure:
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Mode Boundary Conditions

Primary  Advanced

Mode Label X [kfin] ¥ [kfin] Z [kfin] X Rot [k-ftfrad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]

1 ALL Fixed Fixed Fixed
2 M22 Reaction Reaction Reaction
3 M35 Reaction Reaction Reaction
4 M19 Reaction Reaction Reaction
3 M43 Reaction Reaction Reaction
6 M12

7 M412

8 M13 Reaction FReaction Reaction
a M508 Reaction FHReaction Reaction
10 ME Reaction Reaction Reaction
n M7 Reartinn ~ Reartinn = Reartinn

Note: \

e Ifanode is explicitly listed with boundary conditions, those boundary conditions
override the "ALL" conditions for all 6 directions. The "ALL" specified boundary
codes apply only to those nodes NOT otherwise listed on the Boundary
Conditions Spreadsheet.

¢ When using the "ALL" command, boundary conditions are no longer graphically
displayed.

N J

Reaction Boundary Condition

The "R" code, for Reaction, specifies full restraint for the indicated direction. No movement will be
allowed in the indicated direction for this node. Furthermore, the reaction will be calculated at this
node, for this direction.

Fixed Boundary Condition

The "F" code, for Fixed, specifies full restraint for the node in the indicated direction. The difference
between "Fixed" and "Reaction" is that for the "Fixed" code, no reaction is calculated. The "Fixed"
condition actually removes the degree of freedom from the solution, which is why the reaction value is
not available. If you aren'tinterested in the reaction value, using the "Fixed" code will result in a
slightly smaller model and less output.
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Spring Boundary Condition

The "Snnn" code, for Spring, models a spring attached to the node in the indicated direction. The
"nnn" portion of the code is the numerical magnitude of the springs' stiffness. The units for the spring
stiffness depend upon whether the spring is translational or rotational. The appropriate units are
shown at the top of the column.

For example, if a spring of stiffness 1000 Kips per Inch were desired in the X direction at a particular
node, for that node you would enter 'S1000' for the X direction boundary condition.

Compression-Only Springs

The "CSnnn" code, for Compression-Only Springs, models a one way "compression-only"

spring attached to the node in the indicated direction. This spring has stiffness for negative
displacements and NO stiffness for positive displacements. The "nnn" portion of the code is the
numerical magnitude of the springs' stiffness. The spring stiffness units are the same as those for a
normal spring. Compression-only springs are useful as soil springs when analyzing foundations that
may have uplift.

For example, if a compression-only (CS) spring with a stiffness of 500k/in were desired in the Y
direction at a certain node, you would enter 'CS500' for the Y direction boundary condition.

This means that all displacements at this node in the negative Y direction will be resisted with a
stiffness of 500k/in. However, the node is free to move in the positive Y direction.

* When a model contains T/C only springs, the program must iterate the solution until it
converges. Convergence is achieved when no more load reversals are detected in the T/C
only springs. During the iteration process, each T/C only boundary condition is checked. If
any springs are turned off (or turned back on), the stiffness matrix is rebuilt and model is
resolved. For models with lots of T/C only elements, this can take a bit longer than a regular
static solution.

Tension-Only Springs

The "TSnnn" code, for Tension-Only Springs, models a one way "tension-only" spring attached to
the node in the indicated direction. This spring has stiffness for positive displacements and NO
stiffness for negative displacements. The "nnn" portion of the code is the numerical magnitude of the
springs' stiffness. The spring stiffness units are the same as for a normal spring.

For example, if a tension-only (TS) spring with a stiffness of 500k/in. were desired in the Y direction at
a certain node, you would enter "'TS500' for the Y direction boundary condition.

This means that all displacements at this node in the positive Y direction will be resisted with a
stiffness of 500k/in. However the node is free to move in the negative Y direction.

* When a model contains T/C only springs, the program must iterate the solution until it
converges. Convergence is achieved when no more load reversals are detected in the T/C
only springs. During the iteration process, each T/C only boundary condition is checked. If
any springs are turned off (or turned back on), the stiffness matrix is rebuilt and model is
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resolved. For models with lots of T/C only elements, this can take a bit longer than a regular
static solution.

Tethered Nodes

You may tether any or all of the node degrees of freedom to another node. See Tethering Nodes for
more information.

Story Drift Nodes

The Boundary spreadsheet is also used to record nodes to be used for story drift calculation. For
example, to indicate that a particular node is to represent the fourth story level for X direction drift, you
would enter “STORY 4” for the X direction boundary condition for the node. These STORY entries
may only be made in the translation degrees of freedom. See Drift for more information.

Boundary Conditions at Wall Panels

If the edge of a wall panel is to be viewed as continuously pinned or fixed, then the boundary
condition for that wall must be set in the wall panel editor. Situations can arise where there is a
difference between the wall panel edge boundary condition and the boundary condition defined at a
node along that edge. In these situations the node boundary condition will always govern for that
node. However, the rest of the edge will be based on the wall panel's boundary conditions.
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Cold Formed Steel

Cold Formed Steel - Databases

Custom vs. Manufacturer Shapes

You can enter your own cold formed shapes as well as use those provided in the manufacturer
database. When the cold formed database type is selected, you'll notice a "Manufacturer" list box
that appears in the Shape Selection dialog. You can specify a manufacturer or choose “Custom” to
select, add or edit your own custom shapes. New shape properties are calculated using the linear
method described in Part | of the AlISI code.

Shape Database Files

The cold formed manufacturer shape databases are stored in the file aisidb32.fil, and the custom cold
formed shapes are stored in the file aisicust.fil.

Add a Database Shape

To add a database shape

1. Click the Shape Database icon on the ‘Advanced’ ribbon (as shown in the following
image).

Drawing Tools  Spreadsheets

= 3 B M KN I 4 #H [E

File Home Modify

Wind Seismic  Motional Tirme Moving Response  Shape  Custorn Custorn Redesign
History Loads  Spectra Database Wood  Rebar Lists

Load Generators Libraries

The Shape Selection window opens.
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@ Shape Selection

I

General Hot Rolled

Cold Formed

Database | SSMA

Wood

Aluminum Stainless

Shape Type

Ccs
HU
ZU
Z5

Tube

© cu  singe v

Shape Mame

Search by name

162T125-18
162T125-27
162T125-30
162T125-33
250T125-18

Save Database as default

2. Click the Cold Formed tab.

View

Edit

Copy

Preview

1.7 in(D)

Click the Database ~ down-arrow and choose the database where you want to store the

new shape (as shown in the previous image).

4. Click on the Shape Type you wish to add, then click the Add button (as shown in the

previous image).

The Add Shape window opens.
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@ Add Shape ? >

Basic Properties

Shape Name | MyZ5_Shape

D |18 in t
'T —
B 5 in A
1 0.22 in
3 Z (+) D
R 0.5 in
%

Calculated Properties

Area 0 in? X, 0 in
ly 0 in* m 0 in

I, 0 int j 0 in Clear

J 0 in*

Ch, O in®

Mo 0 in

5. Type a Shape Name for the shape.
6. Enterinthe Basic Properties (D, B, tand R in the above example).
7. Click Calculate to determine the shape properties.

The Calculated Properties section displays the results from the calculation (as shown in the
following image).
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@ Add Shape ? >

Basic Properties

Shape Name | MyZS_Shape

t
D 18 in +
B 5 in + A
t 0.22 in
3 Z (+) D
R 0.5 in
Y

Calculated Properties

Area 5948 [ X . Calculate

12478

263.853 . . ) | Clear |

0.096
722419

7.229

If you are satisfied with the results, save the new shape.

8. Click OK to save the shape and close the Shape Selection window.

Edit a Database Shape

To edit a database shape:
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1. Click the Shape Database icon on the ‘Advanced’ ribbon (as shown in the following

image).

Drawing Tools

=N =NOoN i B

Spreadsheets

ENE

Wind Seismic  Motional

Load Generators

L

S

4 H |E

B

s

Tirne Moving Response

History

Loads

Spectra

Shape
Database

Libraries

Custorn Custorn  Redesign
Wood  Rebar Lists

The Shape Selection window opens.
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@ Shape Selection ? X

I 1

General Hot Rolled Cold Formed Wood Aluminum Stainless

Database § SSMA ~

Shape Type
© cu  singe v
Ccs
HU
ZU
Z5

Tube

Shape Mame Preview

MyZS_Shape ‘ View

162T125-27 ‘

162T125-30

Edit ‘ 1.7 in(D)

162T125-33 ‘ Copy

250T125-18 L "

Save Database as default “ | Cancel

2. Click the Cold Formed tab.

3. Click the Database ~ down-arrow and choose the database where you want to edit the
shape.

4. Click on the Shape Type of the shape you want to edit, if not already selected.
5. Click on the Shape Name of the shape you want to edit, then click the Edit button.
The Edit Shape window opens.
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€ Edit Shape 7 X

Shape Name | MyZ5_Shape

Geometric Properties Section Properties |*
t
D (18 in Area | 5.948 in? v
&
B |5 in [, | 12478 in A
t 022 in | - 263.853 int
3z (4 D
R | 0.5 in J 0.096 in*
c, |722419 in® — Y
|—-(#)-—|
ro 7.229 in
%, 0.886 in
m 1.522 in
] 10.39 in

Print Clear All Re-Calc “‘ Cancel ‘

You have the option to input ‘Geometric Properties’ and ‘Section Properties’ manually, or
you may choose to have the program calculate the Section Properties based on values
input for the Geometric Properties.

6. Make your Geometric Properties changes, then click Re-Calc to have the program
calculate the Section Properties automatically.
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€ Edit Shape 7 X

Shape Name | MyZ5_Shape

Geometric Properties Section Properties |*
t
D |20 in Area | 6.388 in? v
A
B |5 in ly 12.8 in* A
t 0.22 in . 340.933 int
> D
R | 0.5 in J 0.103 in*
+R
C, |92598 in® \
—-(fl-ﬂ
ro 7.785 in
X 0.825 in
m 1.46 in
] 12.102 in

Print Clear All Re-Calc “ ‘ Cancel

7. Click OK to save the shape change(s) and close the Edit Shape window.
You are returned to the Shape Selection window.
8. Click OK to save the change to the Shape database and close the Shape Selection window.

l T\
Note:
* New shapes are added to the bottom of the database in a blue font to show they
were not originally from the default database.

e To delete a shape, specify the database and shape type you wish to delete and
then click the Delete button.

» Only shapes added to the default database (shown in blue) are able to be edited or
deleted.

- J

Cold Formed Shape Types

There are five types of shapes. Names for each shape type follow the convention of the manufacturer
for each shape. If you know the shape name, you can type the name directly into the Shape field on
the spreadsheets, or use the search box to type part of the name to narrow the scope of names
displayed in the Shape Name list.
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C sections without lips (CU)

For the AlISI database, CU shapes are called out by the designation given them in the AlSI steel
manual. For example, if you wanted a 12" deep unstiffened C section, you'd call it out as
12CU1.25x071. The '"12'is the depth, the CU specifies a C section without lips, the '1.25' is the flange
width, and the '071' is the decimal thickness. Other manufacturer databases generally follow similar
conventions.

C sections with lips (CS)

For the AlSI database, CS shapes are called out by the designation given them in the AlSI steel
manual. Other manufacturer databases generally follow similar conventions.

Z sections without lips (ZU)

For the AlSI database, ZU shapes are called out by the designation given them in the AISI steel
manual. Other manufacturer databases generally follow similar conventions.

Z sections with lips (ZS)

For the AlSI database, ZS shapes are called out by the designation given them in the AlSI steel
manual. Other manufacturer databases generally follow similar conventions.

Hat sections without lips (HU)

For the AlISI database, HU shapes are called out by the designation given them in the AlSI steel
manual. Other manufacturer databases generally follow similar conventions.

Closed Box Members (Tube)

For the AlISI database, HU shapes are called out by the designation given them in the AlSI steel
manual. Other manufacturer databases generally follow similar conventions.

Double Sections

For each of the five shape types the selected shape may be used as a standard single section or as a
double section. The choices for double sections are Back-to-Back and Face-to-Face. A typical double
section is designated with a "2-" preceding the shape name and a "-BB" (Back-to-Back) or "-FF"
(Face-to-Face) following the shape name. For example, a "2-12CU1.25x071-FF" section represents
two 12" deep C sections with 1.25" wide flanges and a 0.071" thickness placed face-to-face.

Cold Formed Steel - Design

Full code checking can be performed on standard cold formed steel shapes, based on the following
codes:
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e The 1996 edition of the AISI code with 1999 Supplement (AISI-99 ASD and LRFD)
* The 2001 edition of the AlSI code (AISI NAS-2001 ASD and LRFD)

» The 2001 edition of the Mexican code (CANACERO-2001 ASD and LRFD)

¢ The 2001 edition of the Canadian code (CSA S136-01 LSD)

e The 2004 Supplement of the AlISI code (AISI NAS-2004 ASD and LRFD)

e The 2004 Supplement of the Mexican code (CANACERO-2004 ASD and LRFD)

* The 2004 edition of the Canadian code (CSA S136-04 LSD)

e The 2007 edition of the AlISI code (AISI S100-2007 ASD and LRFD) including Supplement
No.1 (August 09)

» The 2007 Supplement of the Mexican code (CANACERO-2007 ASD and LRFD) including
Supplement No.1 (August 09)

e The 2007 edition of the Canadian code (CSA S136-07 LSD)

e The 2010 edition of the AlISI code (AISI S100-10 ASD and LRFD contained in the
Supplement No. 2 February 2010)

* The 2010 Supplement of the Mexican code (CANACERO-2010 ASD and LRFD contained
in the Supplement No.2 February 2010)

e The 2010 edition of the Canadian code (CSA S136-10 LSD contained in the Supplement
No.2 February 2010)

» The 2012 edition of the AISI code (AISI S100-12 ASD and LRFD)

e The 2012 edition of the Canadian code (CSA S136-12 LSD)

» The 2012 edition of the Mexican code (CANACERO-2012 ASD and LRFD)

» The 2016 edition of the AISI code (AISI S100-16 ASD and LRFD)

e The 2016 edition of the Canadian code (CSA S136-16 LSD)

e The 2016 edition of the Mexican code (CANACERO-2016 ASD)

» The 2020 edition of the AISI code (AISI S100-16(2020) w/S2-20 ASD and LRFD)
» The 2020 edition of the Canadian code (CSA S136-16(R2021) LSD)

e The 2020 edition of the Mexican code (CANACERO-2020 ASD)

Note:

o Back to Back and Face to Face member checks are available for AISI S100-07 and
newer.

» Unless otherwise specified, all code references below are to AISI S100-16.
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Cold formed shape properties are available in the database and the values are based on the AlSI or
manufacturer values, whichever is selected (See Cold Formed Steel Database). You may also input
your own basic shapes and the properties will be calculated automatically.

Design Parameters

The Cold Formed tab on the MembersSpreadsheet records the design parameters for the cold
formed steel code checks. These parameters may also be assigned graphically. See Modifying
Member Design Parameters to learn how to do this.

Cold Formed Steel Design Parameters

Primary = Advanced Hot Rolled Cold Formed  Wood Concrete Beam Concrete Column  Aluminum Stainless RISAConnection
Label Shape Length [ft] Lby-y[ftf] Lbz-z[ft] Lcomptop[ft] Lcompbot[ft] L-Torquel[ft] Ky-y Kz-z Ch R a [ft] Function
1 M24 8752, 75X105 9 Lbyy Lateral
2 M196 2-4C52X059-BB 9 Lbyy 0 Lateral

These parameters are defined for each cold formed member. The entries are explained in the
following table.

Design Parameters

Label You may assign a unique Label to all of the members. Each label
must be unique, so if you try to enter the same label more than
once you will get an error message. You may relabel at any time
with the Relabel options on the Tools menu.

Shape The member Shape or Section Set is reported in the second
column. This value is listed for reference only and may not be
edited as it is dictated by the entry in the Section/Shape column on
the Primary tab.

Length The memberLength is reported in the third column. This value
may not be edited as it is dependent on the member end
coordinates listed on the Primary Data tab. It is listed here as a
reference for unbraced lengths which are discussed in the next

section.
Unbraced Length See the Unbraced Lengths topic.
K Factors (Effective See the Unbraced Lengths topic.
Length Factors)
Sway Flags See the Unbraced Lengths topic.
Cm - Interactive ‘Cm Coefficients’ are described in Section C5 of the AlSI code. If
Bending Coefficient these entries are left blank, they will be automatically calculated.
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The Cm value is influenced by the sway condition of the member
and is dependent on the member's end moments, which will
change from one load combination to the next, so it may be a good
idea to leave these entries blank.

Cb - Bending For the cold formed codes, Cb Coefficients are used in the

Coefficients calculation of the nominal flexural strength, Mn. If this entry is left
blank, it will be calculated automatically.

R Value The R Value for cold formed steel design is described in Section

16.2.1 of the AISI code and is used to calculate the moment
capacity of beams that have one flange fastened to deck or
sheathing. This value only applies to C or Z members and can vary
from 0.4 to 0.7 based on the depth of the member (See Table
16.2.1-1 in the AlISI Supplement for the actual values).

If a value is entered by the user, that value will be used by the
program in the moment capacity calculation of the member. There
are a number of restrictions that must be met to use this section of
the code for moment capacity and the user is responsible to check
that these restrictions are satisfied.

Note:

e Ifthe R value is entered, the program will use
Section 16.2.1 to check moment capacity
calculations.

a - Connector Spacing For double sections, the connector spacing 'a' is used in the
calculation of the KL/r. There are also limitations on the connector
spacing length that are checked.

Function The stiffness of gravity members will not be adjusted.

AISI Steel Code Check Results

Access the Code Check spreadsheet by selecting the Results tab * Envelope (or LC) button *»
Code Check. Alternatively, on the Results toolbar you can select Code Check.
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Member AISI 5100-20: ASD Cold Formed Steel Code Checks (By Combination)

Hot Rolled Steel  Cold Formed Steel Wood  Aluminum = Stainless Concrete
LC Member Shape UC Max  Loc[ft] Shear UC  Loclfi] Dir Pn/Om.. TnfOm.. Mnyy/Om[k-ft] Mnzz/Om[k-ft] Vn.. Vnz.. Cb Eqn
1 18 24 8752.75... 0,008 1] (1] 9 ¥ 14,238 51,707 2.577 10,498 121.  10.0.. 1667 HL1-1
2 18 M136 2-4CS2ZX..  0.004 0 1] 9 y 14.164 35437 NC 3.705 7.687 -06.. 1667 H1.1-1
3 19 M24 8752.75... | 0.05 9 0 9 y 14,238 51.707 217 7689 121, 100, 1867 H1.241
4 19 196 2-4CS2X.. 0,068 9 1] 9 ¥ 14,164 35437 NC 3.287 7687 -06. 1667 H1.2-1
5 20 24 8752.75...  0.023 9 1] 9 y 14.238 51.707 2117 7.689 12.1..  10.0.. 1667 H1.2-1
6 20 M196 2-4CS2X.. 0046 9 0 9 y 14,164 35437 NC 3.287 7687 | -06. 1667 H1.241
T 21 mM24 875275, 0,023 9 0 9 y 14,238 51,707 217 7.689 121, 10.0..  1.687  HL.2-1
8 21 M136 2-4CS2ZX..  0.047 9 1] 9 y 14.164 35437 NC 3.287 7687 -06.. 1667 H1.2-1

The final results of the code checking are the code check values UC Max and Shear UC. These
values represent a factored ratio of actual to allowable load for ASD or ultimate load to design
strength for LRFD or LSD, based on the provisions of Section H1. Section H2 is also used to check
combined bending and shear. So, if this value is less than 1.0, the member passes. [fitis greater
than 1.0, the member fails. If the value is greater than 9.999 it will be listed as "9.999". The Shear
Check is based on section C3.2.1. Note that torsional shear, if any, is also included in this check. The
location for the shear check is followed by "y" or "z" to indicate the direction of the shear. The Loc
field indicates at what location the maximum code check occurs measured from the I-joint location of
the member. See Model Display Options — Members to learn how to view the code check results

graphically.

The following remaining columns provide some of the values used in the code check with the
equation number itself given in the last column. The Member Detail Report gives more values used to
perform the code check.

For ASD, the available strengths Pn/Omega, Tn/Omega, Mnyy/Omega, Mnzz/Omega, Vny/Omega,
and Vnz/Omega are calculated for the member.

For LRFD or LSD, the values for factored compression Phi*Pn, factored tension Phi*Tn, factored
moments Phi*Mnyy and Phi*Mnzz, and factored shears Phi*Vny and Phi*Vnz are displayed.

Pn is calculated according to the provisions of AISI 2016, Chapter E. Tn is based on Chapter D. The
Mn values are calculated based on Chapter F. The Vn values are calculated based on Chapter G.
Note that for RISA-3D, "zz" corresponds to "xx" in the AISI code, i.e. RISA-3D substitutes Mnzz for
Mnx, to maintain consistency with the member local axis system.

Cb will be calculated automatically if not specifically entered by you, which is conservative. For
AISI S100-12, the Cm coefficients described in Section C5 are also listed. These also are influenced
by the sway flag settings.

The final column Eqn, lists the controlling equation for the code check. This will be one of the
equations from Section H1 or H2.

For enveloped results, the combination that produced the listed code and shear checks is given in the
column "LC". The other values are the corresponding values and are not necessarily the maximums
across all the combinations.
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The moving load results are enveloped and the governing load combination and step location is
shown for each result value under the "LC" column. The first number is the load combination, the
second is the step number: (load combination - step number). See Moving Loads to learn more.

Cold Formed Steel Detail Report

The image below is the last portion of a detail report for a Cold Formed Steel member showing the
member warnings, code checks, and section properties.

AISI S100-20: ASD Code Check

Combined Shape Design does not consider weak axis ‘My' Moments, nor weak axis 'Vz' Forces.

Limit State Gow. LC Required Available Unity Check Result
Applied Loading - Bending/Axial 19

Applied Loading - Shear + Torsion 18

Axial Tension Analysis - Ok 35437k

Axial Compression Analysis - 0963 k 14764 k

Flexural Analysis (Strong Axis) - 0 k-ft 3.287 k-ft

Shear Analysis (Major Axis y) = 0.000939 k 7687 k 0.0001222 PASS
Bending & Axial Interaction Check (UC Bending Max) - - - 0.068 PASS

Below describes the Cold Formed Steel specific parameters. Refer to the Member Detail Report for
more information on the values used to perform the code check.

Cw- Torsional warping constant. This will only be shown for Back-to-Back and Face-to-Face shapes.
See Unbraced Lengths topic to understand how the bracing affects this calculation.

a (conn. Spacing)- distance between connections locations of built-up shape. This spacing is
checked by code prescribed limits and is used in the calculation of KL/r. This will only be shown for
Back-to-Back and Face-to-Face shapes.

A eff. (Fy)- The effective Area used in determining the nominal strength of the section, where the
maximum stress is the yield stress.

A eff. (Fn)- The effective Area calculated at stress Fn, where Fn is the nominal buckling stress.
ly eff. — The effective Moment of Inertia about the y-axis.

Iz eff— The effective Moment of Inertia about the x-axis.

Sy eff(L) - Effective section modulus about the Y axis for the extreme left fiber.

Sy eff.(R) Effective section modulus about the Y axis for the extreme right fiber.

Sz eff(T) - Effective section modulus about the Y axis for the extreme top fiber.

Sz eff.(B) - Effective section modulus about the Y axis for the extreme bottom fiber.

The effective properties listed above are based on the governing values used to determine the Mny
and Mnz. The labels on the effective properties will al always state "Sy eff" however depending on the
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governing value it might be the fully unreduced section (Sf), effective section calculated relative to the
extreme compression fiber at Fc (Sc) or effective section calculated relative to the extreme
compression or tension fiber at Fy (Se).

When the Combined Tensile Axial load and Bending unity equations govern, the Detail Report will
display the Sf. When the Combined Bending and Shear unity equations govern, the Detail Report will
display the Se. When the Combined Compressive Axial load and Bending unity equations govern,
the display depends if governing equations are: local yielding (Se), Lateral Torsional Buckling (Sc) or
Distortional Buckling (Sf).

» See Spreadsheet Operations to learn how to use Find, Sort and other options.

e See Results View Settings - Members to learn how to plot member results.

Assumptions and Limitations

For all shape types, it is assumed that the transverse load on the member is occurring through the
member's shear center. This means secondary torsional moments that may occur if the load is not
applied through the shear center are not considered.

Iterations for the effective section modulus (Se and Sc) are ended when a difference less than 1% is
achieved in the neutral axis distance calculation with a maximum of 5 iterations. Holes in sections are
not considered in the shear strength calculations or for effective width calculations. Deflections are
based on the full section properties, not the effective section properties.

Torsional warping effects are not included. Torsion stiffness and stress are calculated as pure torsion
only. Web crippling is not considered.

See the Unbraced Lengths for Cold Formed Steel section for the full details.

Kt in Section F2.1 is assumed to be 1.0. Effects of shear stiffeners for Section G2 are not considered.

Z Shapes — The bracing length in Lbyy is assumed to brace the minor principal axis. Z sections in
compression are assumed to buckle in Euler buckling about their weakest principal axis. The value of
Fmin IS used rather than the geometric r, and ry values.

H Shapes — Hat sections in bending about the y-y axis such that the brims are in compression are
assumed braced such that the brims cannot each fail in lateral torsional buckling independently. For
AISI S100-12 and older, lateral-torsional buckling is not checked for HU shape.

Slenderness Limitations - The w/t limits of Section B4 are enforced. However, the shear lag effects
(Section B4.3) are not enforced. Below is an example showing the slenderness checks (AISI S100-
12) for a CU and CS shape:
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cu Bending
Strong Axis

A

B1.1a(3)
Flange

B1.2(a)

Web

Flange
B1.1a(3)

Cs Bending
Strong Axis

—
‘+_|'_‘ o
(I

B1.1a(1)
Flange

B1.2(a)

Web

Flange
B1.1al1}

Bending
Weak Axis

B1.2(a)
Web

B1.1a(1)

Flange

Web
B1.2(a)

Bending
Weak Axis

B1.2(a)
Web

B1.1a(2)

Flange

Web
B1.2(a)
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Double Sections

The distance between connector spacing is checked per s, (AISI Eq 11.1-1) however the spacing is
considered uniform. The concentrated loads are not checked (AISI Eq 11.1-2) and there is no covered
plate sections available (AISI Section 11.3).

The Slenderness ratio is altered based on the intermediate fastener spacing when applicable

(AISI Eq 11.2-1). The Detail Report will display the modified KL/r if it governs. This modification is
applied if the spacing meets the code limits that states a/ri does not exceed one-half the governing
slenderness ratio of the member. The welds length and/or weld/fastener strengths are not checked in
RISA (Section 11.2b,c). If the fastener spacing does not satisfy the aforementioned conditions, the
global buckling stress of the built-up member is calculated based on the section properties of the
individual stud members.

For Back to Back sections, the Weak Axis moments (My) or shear forces (Vz) for back-to-back
shapes are not considered in the code check and this is noted in the Detail Report. The program will
give you analysis information in the Detail Report and spreadsheets.

For Face to Face sections, the Torsional Constant (J) and Torsional warping constant (Cw) are
calculated based on a tube shape if the Connector spacing is set to fully connected (a=0). If the
connector spacing is greater than zero (a>0), the J and Cw calculation will be based on the
summation of each element.

Special Messages

AISI| Code Check Not Calculated

This message is displayed when the member is not defined with a database shape, or a steel code is
not specified on the Model Settings, or no units were specified.

Can't do code check, stiffener D/w > 0.7 (Table B4.1-1)

The ratio D/w exceeds the limiting criteria listed in Table B4.1-1 (AlSI S100-16) or Section B4.2
(AISI S100-12) for simple lip stiffeners. (“D” and “w” are length of the stiffener and the flat length of the
flange as defined in B4.2)

Stiffener angle gamma is < 40 or > 140 (Sect. B4.2)

The angle (gamma) for a simple lip stiffener must be greater or equal to 40 degrees or less than or
equal to 140 degrees per the criteria in Commentary Section 1.3 (AISI S100-16) or Section B4.2
(AIS1 S100-12). The angle gamma for this shape is outside this range.

Can't do code check, flange w/t > limit (Table B4.1-1)

The ratio w/t exceeds the limiting criteria listed in Table B4.1-1 (AlISI S100-16) or Section B1.1
(AISI S100-12) for flanges. A value of 60 is used per the AlSI code for unstiffened elements and
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elements stiffened with simple lips.

Can't do code check, web h/t > 200 (Table B4.1-1)

The ratio h/t exceeds the limiting criteria listed in Table B4.1-1 (AISI S100-16) or Section B1.2
(AISI S100-12) for webs. The program currently considers all webs as unreinforced, so a value of 200
is used as the limit.

Can't do code check, Connector spacing 'a' > L/6 per 11.1

The connector spacing "a" exceeds the limiting criteria listed in Section 11.1 (AlISI S100-16) or Section
D1.1 (AIS1 S100-12). The "L" in this equation is the beam span (full length of the member).

Can't do code check, R/t exceeds table B4.1-1 ratio

The ratio R/t exceeds the limiting criteria listed in Table B4.1-1 (AlISI S100-16). "R" is the inside bend
radius and "t" is the thickness.
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Cold Formed Steel Walls - Design Rules

The CFS wall panel element allows you to easily model, analyze and design CFS walls for in plane
loads. Here we will explain the CFS specific inputs and design considerations. For general wall panel
information, see the Wall Panels topic. For information on CFS wall design considerations, see the
CFS Wall - Design topic. For CFS wall results interpretation, see the CFS Wall Results topic.

Unity Check
Wall Panel U.C. Parameters
Masonry Lintel Wood Wall (Studs) Wood Wall (Fasteners) CFS Wall (Studs) CFS Wall (Fasteners)
Unity Check Concrete Wall (Rebar) Concrete Wall (Misc) Masonry Wall Masonry In Masonry Out
Label Max Bending Chk  Max Shear Chk

1 8-in CFSWall 1 1
2 G-in CFSWall 1 1

Max Bending Chk
Wall Panel Unity Check Spreadsheet Columns

Max Bending Chk The Max Bending Chk column defines the hold-down maximum code
check value. Currently, hold-down design/optimization is not available
for CFS walls. However, this will be made available in a future release.

Max Shear Chk The Max Shear Chk column defines the shear panel selection maximum
code check value. Typically this is always 1.0, but it allows the option of
having the program pick out a shear panel layout that is not at maximum
capacity. Putting a value of 0.8 chooses a panel thickness and nailing
that is at 80% of capacity.
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CFS Wall (Studs)

CFS Wall Panel Parameters

Unity Check Concrete Wall (Rebar) Concrete Wall (Misc) Masonry Wall Masonry In Masonry Out
Masonry Lintel Wood Wall (Studs) Wood Wall (Fasteners) CFS Wall (Studs) CFS Wall (Fasteners)
Label Top Plate Sill Plate Studs Stud Space [in] Header Size
1 8-in CFSWall  6007T125-33  600T125-33  6005137-33 12 s~ 2-6005137-43-BB
2 G-in CFSWall  600T125-33  &00T125-33  6005137-33 12 2-6005137-43-BB

CFS Wall Panel Parameters Spreadsheet Columns

Column Header Description

Top Plate The Top Plate column lets you specify the member to be used as a top plate
for your wall. A top plate is a member that runs continuously along the top of
the wall studs.

Sill Plate The Sill Plate column lets you specify the member to be used as a sill
plate for your wall. A sill plate is a member that runs continuously along
the bottom of the wall studs.

Studs The studs column lets you specify the member to be used for studs in
your wall. Studs are vertical members in the wall, attached to the sill
plate at the bottom and the top plate at the top. Note that you can use
back-to-back or toe-to-toe options as well.

Stud Space The Stud Space column lets you specify the spacing between the studs
within the wall.

» Out of plane design is not performed for wood walls, so any
optimization is based only on axial forces in the studs.
Header Size The Header Size column lets you define the default header size for all
openings. Note that the program does not provide a design for CFS
headers at this time.

Design Rules - CFS Wall (Fasteners)

Additional CFS Wall Panel Parameters

Unity Check Caoncrete Wall (Rebar) Concrete Wall (Misc) Masonry Wall Masonry In Masonry Out Masonry Lintel Wood Wall (Studs) Wood Wall (Fasteners) CFS Wall (Studs) CFS Wall (Fasteners)

Label Type of Wall Sheathing Material Schedule Design Method ~ Min Panel Thick [in] ~ Max Panel Thick [in] ~ Fastener Min Edge Space  Fastener Max Edge Space  HD Chords  Eccentricity  Ecc Dist [in] ~ HD Deflection [in]
1 8-in CFS Wall  Type |- Segmented = Steel Sheet sheathing  AISI 2020 Steel  Table 0.003 2 2-in. G-in. 6005137-33 o 1
2 6-in CFS Wall  Type|-Segmented  Steel Sheet sheathing  AIS| 2020 Steel  Table ~ 0003 2 2-in. G-in. 6005137-33 15 1

Design Rules - CFS Walls (Fasteners) Spreadsheet Columns
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Type of Wall The Type of Wall column shows the design methodology of the CFS wall
panel. Currently, CFS walls can only be designed using the Type I -
Segmented method.

Sheathing Material The Sheathing Material column lets you choose which sheathing material you
would like to be used for lateral design optimization. The specific sheathing
material that you choose automatically populates the corresponding sheathing
database in the adjacent Schedule column.

Schedule The Schedule column lets you choose the sheathing database and Panel
Group you would like to use for design optimization.

By selecting the Select Individual Panel option, an individual panel
type can be assigned.

For information on how the optimization works, see the CFS Wall -
Design topic. For more information on this schedule, as well as
information on how to edit or create your own custom schedule, see
Appendix G-CFS Design Databases.

Design Method The Design Method column lets you choose the method in which the
lateral capacity is determined by the program. If you choose the Table
option, the program references tabulated shear capacities in the AlSI
S240 and AlISI S400 manual. The Effective Strip Method is only
available for the Steel Sheet sheathing material option.

For more information on this see the CFS Wall - Design topic.

Min Panel Thick The Min Panel Thick column lets you set minimums for the thickness of
the sheathing to be designed.

If the same value is set for both max and min, then that is the thickness
used.

Max Panel Thick The Max Panel Thick column lets you set maximums for the thickness of
the sheathing to be designed.

If the same value is set for both min and max, then that is the thickness

used.
Fastener Min Edge The Fastener Min Edge Space column lets you set minimums for the
Space spacing of the nails that fasten the sheathing to the boundary members

(top plate, sill plate, hold down chords).

Note that a 12" spacing is assumed for all field nailing (nails fastening
the sheathing to the internal studs).
Fastener Max Edge The Fastener max Edge Space column lets you set maximums for the

Space spacing of the nails that fasten the sheathing to the boundary members
(top plate, sill plate, hold down chords).

Note that a 12" spacing is assumed for all field nailing (nails fastening
the sheathing to the internal studs).
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HD Chords The HD Chords columns lets you choose what member size you would
like to use for the Hold Down Chords (Posts) at both ends of the wall
panel.

Eccentricity The Eccentricity checkbox lets you control whether the eccentricity

distance of the hold-down (input into the Ecc Dist column) is used in the
calculation of the hold-down force.

For more information, see the Hold Down force calculation section in the
CFS Wall - Design topic.

Ecc Dist The Ecc Dist column lets you input an eccentricity distance to be used in
the calculation of the hold down force. This distance should be
measured from the centerline of the HD chord to the actual hold-down
anchorage.

HD Deflection The HD Deflection column lets you input the manufacturer hold down
deflection which is used in the reported shear wall design deflection
calculation.

CFS Walls
Cold Formed Steel Walls - Design

The CFS wall panel element allows you to easily model, analyze and design CFS walls for in-plane
loads. Here we will explain the specific inputs and design considerations. For general wall panel
information, see the Wall Panels topic. For CFS wall results interpretation, see the CFS Wall Results
topic.

For additional advice on this topic, please see the RISA Tips & Tricks webpage at
risa.com/post/support. Type in Search keywords: CFS Walls

Full code checking and design can be performed on the panel sheathing, studs, and chords based on
the following codes:

e The AISI S240-15 CFS Structural Framing
» AISI S400-15 w/S1-16 Seismic Design of CFS Structural Systems

CFS Wall Input

The Walls ribbon gives some specific information and options for modeling/analysis of CFS walls. It
can be accessed by double clicking on a wall panel in the 3D view window.
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[ chords (] Head

veoqm ] stts ] Toprsit e

CFS View Controls

[E]] chords [ Header
[l studs [ Topssil Plate

Button/Icon Name Description

[[ﬁ]] Chords Chords Allows you to turn the display of wall panel
region chords on and off.

|]E]] Studs Studs Allows you to turn the display of the studs on
and off.

HE]] Header Header Allows you to turn the display of the studs on
and off.

[ Top/sill Plate Top/Sill Plate Allows you to turn the display of the top/sill

plates on and off.

Design Rules

You must set up design rules for the stud/chord sizes, as well as make a database selection for shear
panels. This is done in the Wall Design Rules spreadsheet in the CFS Wall (Studs) and CFS Wall
(Fasteners) tabs. See the CFS Wall - Design Rules topic for more information.
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Create Openings in CFS Walls
In the Walls ribbon, you have the option of adding rectangular openings to CFS wall panels. To draw
an opening:

1. Click the Openings icon.

2. Click on two nodes or grid intersections which make up the two diagonal corners of your
opening.

[@ Note: Currently header design is not available for CFS walls.

When an opening is drawn, a header beam is automatically created above the opening (as
indicated by the H1 block in the image).
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Hold-Downs and Straps

Hold-downs and straps are automatically added to your walls in their required locations. Fora Type | -
Segmented design, you must have hold-downs or straps at the bottom corners of each of your design
segments. The program will not permit the drawing of hold-downs or straps at locations where they
are not allowed.

If there are custom locations that you want to add hold-downs or straps, you can do this from the
Walls ribbon .

Hold downs can represent the anchorage of your wall to the foundation or the connection of shear
wall chords between floors. To add hold-downs to the base of your wall, first select the Hold Downs
icon in the ‘Walls’ ribbon.

Hold downs must be added after regions are created and can only be added at the corners of regions.
Hold down requirements depend on the type of wall design you are performing.

Straps represent the connection of the current wall panel to a wall panel below. To add straps to the
base of your wall, first select the Straps icon in the ‘Walls’ ribbon.

Straps also can only be added after regions are created and can only be added at the corners of
regions. Strap requirements also follow the same logic as hold downs as to where they must be
defined as far as regions are concerned.
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- )
Note:
¢ Hold-downs and straps are not designed for CFS Walls. However, the required
forces will still be reported. More information on this can be found in the CFS Wall

Results topic.

» All boundary conditions for wall panels should be defined in the wall panel editor.
Adding external boundary conditions can create problems.

e The locations of hold-downs and straps define where the program will calculate
tension forces in your walls.

e By default, the program will automatically add hold-downs to the base of walls that
have boundary conditions applied to them and will apply straps to walls that have
walls below.

e All Straps and Hold-downs are placed at the base of walls only. So, if you would like
to put a strap or hold-down between floors, you would apply it to the base of the
upper wall.

General Requirements for Shear Walls

The design of CFS shear walls per the available design codes requires that many criteria are satisfied
before a wall can be considered adequate. For RISA to work within this framework, we require that
certain modeling practices be followed. Outlined below are many general wall modeling practices and
limitations as well as specific requirements for the Type | - Segmented method that is available for
CFS Walls in the program.

Note: RISA-3D does not currently support Type | with FTAO or Type Il walls. ]

Type | - Segmented Method

The Type | - Segmented methodology is defined in Section B5.2 of the AISI S240-15 North American
Standard for Cold-Formed Steel Structural Framing.

Where there is a wall panel with openings, the area above and below the openings is disregarded
and the wall is designed as being made up of separate, smaller shear walls.

Like all wall panels, the segmented CFS wall is broken into a series of meshed plate elements to
represent the overall wall. The portions of the segmented shear wall that are considered "ineffective"
in resisting shear are modeled with a plate elements that have a significantly reduced shear stiffness
so that they will not receive any significant moment or shear from the FEM analysis.

See the diagram below for more information:
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Ineffective Section

Ineffective Section

Chc:rdrZ
]
Separate Shear Wall Hold Downs

In addition, the out of plane stiffness and in plane stiffnesses of the segmented CFS wall are modeled
separately based on different assumed plate thicknesses. This is done to insure that the shear
stiffness is based entirely on the properties of the sheathing and is not influenced by the out-of-plane
stiffness of the wall studs.

Note: If you have several stacked Segmented wall panels with misaligned openings, you will
receive the Warning Message shown below upon solution. This message means that RISA-
3D has assumed that the strap force from the above wall panel will be spread out across the
region directly under it. Therefore, you need to be aware of this assumption and detail the
wall panel accordingly.

Warning Log

Q Wall Panel WP17 : Hold-downs and straps do not align in the wall panel stack.

» A shear panel design will be chosen for the worst-case region in a segmented wall. That
panel will then be used for all regions in that wall. The worst-case region is the one that has
the highest Shear UC value.

Geometric Requirements and Limitations

The program will check the geometric requirements per AIS1 S240-15 B5.2.1.1 and AISI S400-E1.4
as required unless otherwise noted below. The sections noted below are assumed to be satisfied and
are not checked.
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Note:

» AISI S400-E1.4 parts (d) - (g) and (k) - (r)
e AISI S240B5.2.2.3.2.1.1 parts (c) and (e)
e AISI S400 E2.3.1.1.1.1 parts (c) and (e)

General Program Functionality and Limitations

Assigning Code and Designh Methodology

CFS wall designs will be based on the AISI S240-15 North American Standard for Cold-Formed Steel
Structural Framing and S400-15 w/S1-16 North American Standard for Seismic Design of Cold-
Formed Steel Structural Systems. You can select these codes in the CFS Walls dropdown within the
Codes section of the Model Settings. If you set this code to “None”, the program will not perform
design for the CFS walls.

The design properties of CFS stud and chords within the wall are referenced from the AlISI S100
specification referenced in the Cold Formed Steel dropdown.

In this manner, the design methodology (ASD or LRFD) for the entire wall panel (stud, chord and
sheathing design) is determined by the design method selected in the Cold Formed Steel dropdown.
For example, if the AISI S100-16: ASD code is selected as shown below, the CFS walls will use ASD
factors in the stud, chord and sheathing designs.
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Cold Formed Steel | AISI 5100-20: ASD

CFSWalls | AISI 5400-20 & AISI 5240-20

RISAFloor and RISA-3D Interaction

When using RISAFloor and RISA-3D in combination, the interface transitions nicely between the two
programs. Here is a quick walk through of this interaction.
Input Interface

1. Model the entire building (gravity and lateral members) within RISAFloor.
Be sure to model all openings and regions for all of the wall panels in the model.
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Wall Panel Editer [Currently Editing - WP1] *

HEEBEE 4 ANXEDT-* ILC1:Ser\ﬂ'ceDe;vl =

— Dirawing Grid

Edge Snap Options:
Iv Quarter Paints
[¥ Third Paints

Grid Increments [f):

Floor Plan 2 Horizontal |.5
Yertical |-5

EEEL

Panel Material Type: CF Steel

Design Method: ISegmented VI
Design Rule: IT}'DiCﬂ| 'l

Schedule:  AISI 2015 Steel

Floor Plan 1

Studs:  6008137-33
Stud Spacing:  12in

Top Plate:  600T125-33

Sill Plate:  600T125-33

Chords:  600S137-33
Chord Matl:  DF

v ] I Cancel Help

£ >

2. Add loading and solve the model.
3. Take the model into RISA-3D via the Director tool.

4. Once in RISA-3D you must add your hold downs and straps to your wall panels.

Note: \

You can not modify your openings or regions in RISA-3D. All region and
opening modifications must be taken back to RISAFloor to be done.

» Hold downs and straps can not be added to wall panels in RISAFloor.

» Hold downs are required at the corners of all full height regions in the wall
panel for the Segmented design method.

e The Design Rule and Design Method can be changed in either program at
any time.

Page 126 of 1519



RISA-3D v23 General Reference Manual

Cold Formed Steel Walls - Design Rules

Modeling Tips- Platform Framing

The CFS wall height in RISA is measured from the bottom of the sill plate to the top of the floor
framing as shown below. However, platform framing causes the wall height to be significantly shorter
than a RISA model would represent.

This is especially problematic for the FTAO design method where the region above openings is
assumed to be much larger than it is built. However, currently only the Type | - Segmented method is
available and the portions above and below the opening are not used to transfer shear forces.

'

Wall Panel
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d - depth
of framing
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(Top of Floor Framing)

'

® ® ®
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Limitations for Hold-downs / Straps (Including deformation)

» The program does not currently have a database for or optimize hold-downs/straps for CFS

walls.

* The manufacturer listed or user defined hold-down deformation can be input in the Wall
Design Rules spreadsheet for inclusion in the design deflection calculation. See the
CFS Wall - Results topic for more information.

Page 127 of 1519



RISA-3D v23 General Reference Manual Cold Formed Steel Walls - Design Rules

Automatic Boundary Conditions

e In RISA-3D, if no boundary conditions or hold downs are defined for CFS wall panels at the
lowest level of the structure, the program will automatically create hold downs at the
corners of the wall panel. If you do not want the hold downs to be automatically created,
define a "free" boundary condition at the base of the wall panel in the wall panel editor.

Deflection

The program will report the design deflection for CFS shear walls that have wood or steel sheathing.

e There is currently no code check for drift or deflection for CFS shear wall panels.

Stud Design

Studs are only designed for load combinations which do not contain a wind or seismic load. The
maximum axial load, determined as an envelope force from all of the "gravity" load combinations
which have been solved, is determined for each region.

Studs are checked per AISI S240-15 B3.2: Wall Stud Design. The program currently only uses the Al
Steel Design methodology in which case bracing from the attached sheathing or structural bracing is
ignored. Therefore the unbraced length for the buckling of the stud is taken as the full wall height. The
top and bottom track thicknesses are considered negligible and are not deducted from the total
height.

Note:

e The program currently does not optimize the stud size or spacing.

e The program will use an effective length factor, K, equal to 1.0 for the design of the
studs.

Stud force demand and number of studs calculation:

The program first divides the maximum axial force in the region by the length of the region. Then it will
multiply this distributed force by the stud spacing to get a maximum stud demand.

The program calculates the number of studs based on the following procedure:

1. Determines the number of spaces between studs by dividing the region length by the stud
spacing.

2. Rounds this number up to the nearest whole number.

3. Determines the number of studs by adding one to this number.
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Openings
e Currently, the program does not perform header design. This will be available in an updated
version.
Chord Design

The chord design is based on forces that are calculated differently for Compression versus Tension.
The tension chord force is calculated including the dead load stabilizing moment. The compression
chord force includes the only the tributary area of one stud spacing in the compression force. For
Segmented design, the chord forces are found based on each region.

—

Chord Force
Chord Force
Compression

Tension
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Chord forces are calculated per the following equations:

M
Compression Force = —+ —
L n

-M P
Tension Force = — 4+ —
L 2

Where:

* M = Moment at the base of the wall
e L =Length of the wall
o P = Axial force at the base of the wall

¢ n = Number of Studs = Length/Stud Spacing

Note:

e In RISA-3D, the edge of the CFS walls represent the centerline of the chord
member. Therefore, the depth of the chord member will not affect the chord force
calculation since the centerline of the chord member will always be assumed at the

edge of the wall.

e The eccentricity checkbox in the Wall Design Rules spreadsheet will not affect the
chord force calculation.

» RISA-3D models the shear walls using only the sheathing. The vertical resistance
occurs only at the tension and compression chords. Thus, if two wall panels are
stacked on top of each other, the load transfer will only happen at the chord
locations. Therefore, the lateral analysis should agree very well with hand
calculations. However, it also means that gravity load design may be more
appropriate in RISAFloor.

(& J

Hold-Down Force

Hold-Down forces are calculated per the following equations:

Note that the hold-down force calculation depends upon whether the eccentricity checkbox has been
checked, and the value entered in the eccentricity field.

» When the "Eccentricity” check-box is unchecked in the CFS Wall Design Rule (Fasteners
tab), the hold-down force is exactly equal to the chord force indicated above.
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Additional CFS Wall Panel Parameters 0 X

Unity Check = Concrete Wall (Rebar) = Concrete Wall (Misc) Masonry Wall Masonry In Masonry Out Masonry Lintel ~ Wood Wall (Studs) ~ Wood Wall (Fasteners) CF5 Wall (Studs) CFS Wall (Fasteners)

Label  Typeof Wall Sheathing Material  Schedule Design Method ~ Min Panel Thick [in] ~ Max Panel Thick [in] ~ Fastener Min Edge Space  Fastener Max Edge Space  HD Chords  Eccentricity  Ecc Dist [in] HD Deflection fin]
1 12" || Type!- Segmented  Steel Sheetsheathing  AlS| 2020 Steel  Table 0003 2 2-in. B-in. 6005137-33 [j 0 1
2 6 Type |- Segmented  Steel Sheetsheathing  AISI 2020 Steel  Table 0003 2 2-in. 6-in. 6005137-33 15 1

« When the "Eccentricity" check-box is checked in the CFS Wall Design Rule (Fasteners tab),
an eccentricity distance should be indicated in the "Ecc Dist" column. This distance should
be the distance between the hold-down and the centerline of the chord member.

Additional CFS Wall Panel Parameters 0O X

Unity Check  Concrete Wall (Rebar) Concrete Wall (Misc) =~ Masonry Wall Masonry In Masonry Out Masonry Lintel ~ Wood Wall (Studs) =~ Wood Wall (Fasteners) CFS Wall (Studs) CFS Wall (Fasteners)

Label Type of Wall Sheathing Material  Schedule Design Method ~ Min Panel Thick [in] ~ Max Panel Thick [in] = Fastener Min Edge Space ~ Fastener Max Edge Space  HD Chords  Eccentricity  Ecc Dist [in] ~HD Deflection [in]

1 [127 ]] Tpel- segmented  Steel Sheet sheathing
2 6" Type| - Segmented  Steel Sheet sheathing

Steel  Table 0.003 2 2-in. &-in. 6005137-33 0 1

Steel  Table 0,003 2 2-in, 6-in. 6005137-33 15 1

The Hold-Down force is calculated by finding the Tension chord force. In order to accommodate an
unsymmetrical vertical load on the wall, the program adopted a more accurate approach by
calculating the moment at the compression side first and then finding the resulting reaction on the
tension side.

Chord
Chord

Chord
Width,-’i_’_ 1 q Chord

n n T

|A P Bl
Compression Tension
q_of Chords (E_Of HD

The resulting equation to determine the hold-down force is as follows:
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L b
Moment at Pointa = M, = —M+(P*(E_E“))

M

L)

L—15%b,_— CL

Reaction at Pointb = R, =

Where:
* M, = moment at point A(CL of compression chord)
M= moment at base of the wall
» P = Axial load at the base of the wall
* L =length of the wall
* b, = width of chord member
* Ry =reaction at point B = hold down force

¢ CL =Hold down eccentricity distance (per selected hold down)

Lateral Force Distribution

» The lateral force distribution between piers is based on the relative stiffness of the
sheathing, not on the length of the shear wall. For example, if you have an 8 foot wall and a
4 foot wall, the 8 foot wall will take more than 8/(8+4)*100% of the force. The moment of
inertia in the 8 foot wall will allow for a larger proportion of load to go into that pier.

Shear Panel Material Capacities

Shear capacity of the wall will be dependent on the Sheathing Material and Design Method that was

chosen in the Design Rules spreadsheet - CFS Wall (Fasteners) tab. When design values are pulled
from design tables, the program will use the appropriate capacity from the table based on the height-
to-width ratio of the wall, member thickness of the stud members and type of loading used.

Tabulated shear capacities are based on the AISI §240-15 CFS Structural Framing and AISI S400-
15w/S1-16 Seismic Design of CFS Structural Systems codes. If the governing lateral load is a
seismic load (under the load category EL, ELX, ELY, ELZ, etc) then the capacity will be pulled from
the AlISI S400-15 code.

Note: Curtain wall considerations per AISI S240-15 are not considered in the program. J
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Wood Sheathing

Tabulated design values are referenced from AISI S240-15 Table B5.2.2.3-2 and AISI S400-15 Table
E1.3-1.

Steel Sheathing

Tabulated design values are referenced from AISI S240-15 Table B5.2.2.3-1 and AISI S400-15 Table
E2.3-1.

If the Effective Width Method is used as the design method, this will be referenced from AISI S400-15
Chapter E2.3.

Note: The program will not perform the end distance check in the effective width method.
This is assumed to be satisfied.

Fiberboard

Tabulated design values are referenced from AISI S240-15 Table B5.2.2.3-4. AlSI S400-15 does not
apply for this material.

Gypsum

Tabulated design values are referenced from AISI S240-15 Table B5.2.2.3-3. AlSI S400-15 does not
apply for this material.

Stiffness Assumptions

Vertical Direction

RISA uses an orthotropic plate element to de-couple the vertical and shear stiffness of the CFS walls.
The vertical stiffness will be based on the E value of the studs and chords as specified in the Materials
spreadsheet and the thickness of the wall. The thickness is taken as

Total Wall Weight
Material Density = Wall Length = Wall Helght

Thickness =

Where,

Total Wall Weight Werrds + Wenords 1 1'1'-:"-?,“]:{&“* F Wan plate 1 .'If'l:x'-'ig'n:-'i:ris;' panel
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In-Plane Shear

The in-plane shear stiffness will be based on the Ga value designated within the specified nailing
schedule divided by the sheathing thickness. Both the Ga value and the sheathing thickness are
defined in the specified sheathing schedule.

Out-of-Plane Shear

For the out of plane shear, RISA uses the same Young's Modulus (E) as used in the vertical direction
and a thickness that is calculated from the out of plane moment of inertia. This becomes:

T _I___L'Z's

Thicl f 'r-' hord 1 / AR TTS. |
hickness
eSS [ Wall J',:'.'.'l_rerl'.l'.' g

CFS Wall Self Weight

The program will calculate CFS wall self weight as a sum of all the weights of the components. The
material density is used to calculate the self weight of the studs, chords, top plates, sill plate, and
sheathing. These are all then summed together to give the self weight of the entire wall.

Note:

e For this calculation, stud height equals full wall height.

e The number of studs is calculated using the stud spacing specified in Design Rules.

CFS Wall Optimization

The program will optimize CFS walls based on the required demand forces. The program can
optimize sheathing for in-plane shear design.

This optimization can substantially modify the stiffness of the wall. To properly adjust the stiffness
requires an iterative solution that updates the stiffness of the model. This includes updating the
strength properties of the wall as well as the stiffness. The program will handle this
optimization/iteration automatically.

To update the stiffness portion of the wall, the program must re-solve your model with these updated
stiffnesses as this will change the distribution of forces through the model. Thus, the program will start
with it's initial stiffness parameters and solve the model. It will then optimize the wall to meet strength
criteria. Another solution will then be run with the new stiffnesses and the program will again optimize
the wall to meet strength criteria. This procedure will continue to occur until all wall panel results
match those of the previous solution.

The program will always present results in the output that coincide with the stiffness used in the final
solution.
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Panel Optimization

@ Cold Formed Wall Panel Schedule ? X
Select Code CFS Steel Sheeting v Label Type Of Wall Sheathing Material Up4to1? Sheet Thickness Fastener Spacing  Stud Block
fvailable Panel Groups 1 D018 28@6/12.33 Type!- Segrmented  Steel Sheet sheathing  No 0.018 6 Mo
2 0027 #8@4/12 43 Typel- Segmented  Steel Sheet sheathing  No 0.027 4 Mo
AlS| 2020 Steel 3 0.027_28@3/12_43 Typel - Segmented  Steel Sheet sheathing  Ne 0.027 3 Ne
AlSI 2015 Steel 4 0.027_#3@2/12 43 Type |- Segmented  Steel Sheet sheathing Mo 0.027 2 No
5 D027 #8@4M12_43 TALL  Typel- Segmented  Steel Sheet sheathing  Yes 0.027 4 No
6 0027 #3@3/12 43 TALL  Type!- Segmented  Steel Sheet sheathing  Yes 0,027 3 No
T 0027 #8@2M2_43 TALL  Typel- Segmented  Steel Sheet sheathing  Yes 0.027 2 No
8 0.027_#8@6/12_33 Type|- Segmented  Steel Sheet sheathing  No 0.027 & No
9 0.027_#2@4/12.33 Type!- Segmented  Steel Sheet sheathing Mo 0.027 4 No
10 0.027_#8@3/12_33 Typel- Segmented  Steel Sheet sheathing  No 0,027 3 No
1 0027 #8@2/12 33 Typel- Segmented  Steel Sheet sheathing  No 0.027 2 Mo
12 0027 #B@6/12_33_TALL  Typel- Segmented  Steel Sheet sheathing  Yes 0.027 & No
13 0027_28@4/12_33_TALL  Typel- Segmented  Steel Sheet sheathing  Yes 0.027 4 No
14 0027 #8@3/12.33 TALL  Typel- Segmented  Steel Sheet sheathing  Yes 0,027 3 No
15 0.027#2@2/12 33 TALL  Typel- Segmented  Steel Sheetsheathing  Ves 0.027 2 Mo

Current Selection Type | Use All Panels ~

“ | CEHCEI ‘

The procedure that RISA uses for design optimization is fundamentally based upon the assumption
that there is a 'cost' to shear capacity, and therefore the ideal panel design would have as little shear
capacity as possible to meet code requirements. Once the program has determined the shear
demand on the wall it will choose the most economical panel configuration based on that which has a
Shear Capacity closest to, but not exceeding the shear demand.

The program will also only pick shear panels that qualify based on the region height-to-width ratio and
minimum stud thickness requirements.

The default shear panels in the program come straight from published tables in the AlSI S240-15 and
AlSI S400-15.

Note: \

e The shear forces listed in the XML spreadsheet are nominal shear strength values.
The force capacity will be adjusted by the appropriate factor depending on if the
ASD or LRFD design method is selected in the Cold Form Steel code dropdown.

« Panels with a label containing the characters "_W" together will be ignored during
design optimization.

Cold Formed Steel Walls - Results

CFS Wall results are presented in the Wall Panel Design Spreadsheet and the detail reports.
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For additional advice on this topic, please see the RISA Tips & Tricks webpage at
risa.com/post/support. Type in Search keywords: CFS Walls.

CFS Wall Results Spreadsheets

CFS Wall Axial Results

CF5 Wall Panel Axial Code Checks (AlSI 5100-20: ASD)

Concrete In Concrete Out Concrete Seismic Masonry In Masonry Out Masonry Lintel

Masonry Seismic Wood Wall Axial Wood Wall In-Plane Wood Header CFS Wall Axial CFS Wall In-Plane

Wall Panel Region Stud Size Stud Spacing[in] Axial Check GowLC  Chord Size  Chord Axial Check Gov LC

1 WP1 R1 6005137-33 12 0 M/A 6005137-33  NC MNC
2 R4 6005137-33 12 0 MFA 6005137-33  NC NC
3 wp2 R1 6005137-33 12 0 MFA 6005137-33  NC MNC
4 R4 6005137-33 12 0 M/A 6005137-33  NC MNC
5 R7 6005137-33 12 0 M/A 6005137-33  NC MNC
6 WP3 R1 6005137-33 12 0.013 1 6005137-33  0.169 1

The following table provides descriptions of the columns in the spreadsheet.
CFS Walls Axial Results Spreadsheet

Wall Panel The Wall Panel column lists the CFS wall panels that you have defined.

Region The Region column lists the wall panel region that the results are based
on.

Stud Size The Stud Size column shows the size of the stud chosen for your wall
based on the Design Rules you have defined.

Stud Spacing The Stud spacing column shows the spacing between stud chosen for
your wall, based on the Design Rules you have defined.

Axial Check The Axial Check column displays the code check ratio between the
member load and the member capacity.

Gov LC The Gov LC column adjacent to the Axial Check column, shows the
governing load combination for the design.

Chord Size The Chord Size column shows the optimum chord size chosen for your

wall, based on the Design Rules you have defined. Note that the chords
are the vertical hold-down members/posts at the both ends of the wall.
Chord Axial Check The Cord Axial Check column displays the code check ratio between the
member load and the member capacity.
Gov LC The Gov LC column adjacent to the Chord Axial Check column, shows
the governing load combination for the design.
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b

Note:

e When running the Segmented design method, the wall panel regions above and
below the opening are not considered in design. Thus an NC (no calculation) is

displayed.

 [f there are some constraints that will not allow a wall to be designed, an NC (no
calculation) will be displayed. Check the “Warning Log” within the program for more
information on this.

CFS Wall In-Plane Results

CFS Wall Panel In Plane Code Checks (AlS] 5100-20: ASD)

Concrete In Concrete Out Concrete Seismic Masonry In Masonry Out Masonry Lintel

Maszonry Seismic Wood Wall Axial Wood Wall In-Plane Wood Header CFS Wall Axial CFs Wall In-Plane

Wall Panel Shear Panel Label Region Shear Check Shear Force[k/ft] GovLC Hold-down Force[k] Gov LC

1 WP1 0.018_#8@6/12_... R1 0 0 MN/A NC MNC
2 0.018_¥3@6/12_... R4 NC 0 MN/A MNC MNC
3 Wwp2 0.018_#8@6/12_... R1 0 0 MN/A MNC MNC
4 0.018_#8@6/12_... R4 NC 0 M/A NC MNC
5 0.018_#8@6/12_... RY NC 0 MNYA MNC MNC
6 WP3 0.018_#3@6/12_... R1 0.001 0.022 1 MNC MNC

The following table provides descriptions of the columns in the spreadsheet.

CFS Walls In-Plane Results Spreadsheet

Column Header Description

Wall Panel The Shear Panel Label shows the optimum shear panel arrangement
chosen for your wall, based on the Design Rules you have defined.

Sheer Panel Label The Shear Panel Label column displays the name of the panel in the model.

Region The Region gives the region for which the design values are being
displayed.

Shear Check The Shear Check value is a code check ratio between the panel shear
load and the panel shear capacity.

Shear Force The Shear Force column displays the value that governed the design.

Gov LC The Gov LC column adjacent to the Shear Force column, displays the
load combination that governed the design.

Hold-down Force The Hold-Down Force show the maximum value of hold-down/strap that

produced the highest strap force. This maximum force could occur on
either end of the wall/region.

Page 137 of 1519



RISA-3D v23 General Reference Manual Cold Formed Steel Walls - Design Rules

Gov LC The Gov LC column adjacent to the Hold-down Force column, shows
the load combination that produced the highest strap force.

o T\
Note:
* When running the Segmented design method, the wall panel regions above and
below the opening are not considered in design. Thus an NC (no calculation) will be
displayed. If running a combined RISAFloor and RISA-3D model use RISAFloor to

get header results.

» If there are some constraints that will not allow a wall to be designed, an NC (no
calculation) will be displayed. Check the “Warning Log” within the program for more
information on this.

o [f “default” is shown in the ‘Hold-Down Label’ column it means that a hold down is
not required for this wall/region.

- J

CFS Wall Self Weight

The program will calculate the self weight of a CFS wall based on the weights of the individual
components. Using the material density, the self weight is calculated for the studs, chords, top plates,
sill plates, and sheathing. These are all then summed for the total self weight of the wall.

CFS Wall Detail Reports

The detail report gives detailed information about the wall design. The detail reports are specifically
molded to the type of design specified.

Note:

¢ Only the Segmented design method is considered for CFS walls at this time.

e Many of the values for design checks seen below are not performed in RISAFloor
as it is strictly a gravity design program.

Accessing the Detail Reports and the Specific Windows

Once you have a solved model, the detail reports become available. They are accessible in two ways:

» If you have the Wall Panel Design spreadsheet open, you can right-click on a line in the
spreadsheet and select Detailed Report.

* Ifyou are in a graphic view of your model, there is a = button that will open up the detail
report window.
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Note: Detail report information is not available for an envelope solution. ]

Once the detail report window is open, you will see a dialog area at the top.

Detail Report for - WP1

< Wall Panel Label WP1 > Wall ~
< wallPanelLabelwPt | > Prior/Next The left and right arrows let you cycle
between the different wall panels in your
model.
Print Print Lets you print the Detail Report (found at

the bottom of the Detail Report window).

The Wall detail report gives an overall summary of your wall, complete with governing code
checks and opening information.

Segmented Method

The Segmented design method uses each of the three detail report sections to give design
information.

Wall Window

This window gives an overview of the wall, giving controlling region information and deflection
information. Note that this window only gives information on the full-height segments in your wall, as
this is the basis of the Segmented method.
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Input Echo

Detail Report for - WP1

< Wall Panel Label WP1 > Wall ~

Detail Report: WP1

CF5 Wall
600T125-54
g
=
= g 3
5 8 =
3 3 N z
g = 2
3 =
£
600T125-54
Al
GENERAL GEOMETRY MATERIALS
Code: AISI 20 Code Total Height (ft): 10 Top Pl AB53 55 Gri0/N1 600T125-54
Design Method: Segmented Total Length (ft): 15 Sill A653 S5 Gr30/1 600T125-54
Wall Material: AB33 55 Gra0N Max H/W Ratio: 067 Wall 5tud AB53 55 Gry0N 6005137-54
Panel Schedule: AISI 2020 Steel Chord AB53 55 Gri0/1 6005137-54
Sheathing Material: Steel Sheet sheathing
Sel. Shear Panel: 0.033_#8@2/12_33_EQ
Stud Design Method: All Steel
Shear Design Method: Table
ENVELOPED RESULTS
Controlling
Shear Region Shear Panel Shear UC Shear LC Chord UC Chord LC Stud UC Stud LC
R1 0033 #2@2/12 33 FQ 0938 6(5) 4367 30w N/C N/C
REGION INFORMATION
H/W Shear Shear Hold-Down Hold-Down Chord Chord Stud
Region Label Ratio uc LC Hold-Down uC LC uc LC uc Stud LC
R1 0.67 0.958 G (5) MC NC NC 4.367 300 N/C N/C
DEFLECTION RESULTS
Maximum Region Deflection (in) Deflection LC Finite Element Deflection (in) Shear Stiffness Adjustment Factor
0.136 (R1) 6 (5) 0.008 1

Print Add to Full Report

This lists information about the wall, similar to the Region report and also gives an image of the wall.
The image shows the location of hold-downs/straps, regions and headers.
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Design Summary

Detail Report for - WP1

< Wall Panel Label WP1

ENVELOPED RESULTS

Controlling
Shear Region

R1 0.033_£8@2/12_33_FQ

REGION INFORMATION

H/W Shear
Region Label Ratio uc
R1 067 0.958

DEFLECTION RESULTS
Maximum Region Deflection (in)

0.136 (R1)

Print Add to Full Report

Envelope Results

Region Information

Opening Information

Deflection Results

Region Window

Shear Panel

5(5)

Design Summary Sections

Wall ~
Shear UC Shear LC Chord UC Chord LC Stud UC Stud LC
0958 6(5) 4336 3 W) 0.695 11
Shear Hold-Down Hold-Down Chord Chord Stud
Hold-Down uc LC uc LC uc Stud LC
NC NC NC 4.336 3 (W) 0.695 11

Deflection LC Finite Element Deflection (in) Shear Stiffness Adjustment Factor

6 (S) 0.008 1

The Enveloped Results gives the code checks for all of the
controlling elements in the wall and their associated load
combinations.

The Region Information gives the tabulated results of all of the full-
height regions in your wall.

The Opening Information simply states that header design cannot
be completed with the Segmented method. The regions above and
below the opening have their shear stiffnesses set to be zero and
this causes the header forces to be invalid.

The Deflection Results gives both the calculated AlISI code
deflection (Maximum Region Deflection) and the FE deflection for
use as a means of comparison. Because the AlSI equations are
empirical and take into account many non-elastic considerations
such as nail slip, these two values may not be the same.

This window gives information for your wall on a region by region basis. Note that only full-height
regions of the wall panel will have a region detail report. The Segmented method only considers
these full height segments in the design of the wall.
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The region detail report is split into four portions: input echo, diagrams, design details, and cross
section detailing. Note that in RISAFloor the detail reports are less detailed because RISAFloor does
not consider lateral forces which RISA-3D does.

Input Echo
Below is the input echo portion of the detail report.

Criteria table

Code Gives the code used to design your wall panel.

Design Method Gives the design method that was used.

Wall Material Specifies the CFS type assigned to the entire wall.

Panel Schedule Specifies the sheathing material used to optimize panel selection (set in
Design Rules).

Materials table

| Mewral | Desepion

Wall Studs Specifies the CFS material type assigned to the wall studs.

Stud Size Specifies the member size used for the wall studs.

Chord Material Specifies the CFS material type assigned to the chords (vertical
members at both ends of the wall).

Chord Size Specifies the member size used for the chords (vertical members at both
ends of the wall).

Top Plate & Sill Specifies the CFS material type assigned to the top and sill plates.

Top Plate Size Specifies the member size used for the top plate.

Sill Plate Size Specifies the member size used for the sill plate.

Geometry table

Total Height This is the height of the wall panel region.
Total Length This is the length of the wall panel region.
Region H/W Ratio This is the ratio of wall height to length, using the minimum wall height.
Cap. Adj (2w/h) This is an aspect ratio reduction factor for the shear panel strength per

AISI S240-15 B5.2.2.1. This factor applies only for wall panels that have
an aspect ratio greater than 2 but less than or equal to 4. This factor is
applied separately for each full-height region in your wall.
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Geometry Description
Stud Spacing This is the optimized stud spacing based on your Design Rules.
K This is the effective length, K Factor used for stud and chord
compression design.
HD Eccentricity This is the eccentricity of the hold-down connection. This is based on

user input (set within the Design Rules).

Envelope Diagrams

These diagrams show the axial forces, in-plane shear, and in-plane moments of the wall, as well as
the maximum and minimum forces and their locations.

Detail Report for - R1 of WP1

< Wall Panel Label WP1 > Region ~

Detail Report: WP1 (Region R1)

CRITERIA GEOMETRY MATERIALS
Code: AIS| 20 Code Total Height (ft): 10 Top Pl AB53 55 600T125-54
Gr30/1

Design Method: Segmented Total Length (ft): 15 o

Sill AB53 85 600T125-54
Wall Material: ABS53 5SS Gra0N Region H/W: 0.67 Gr50/1
Panel Schedule: AlS| 2020 Stesl Aspect Ratio: 1.00 Wall Stud AB53 55 £005127-54
Sheathing Material: Steel Sheet sheathing HD Eccentricity (in): 0 Gr30/1

Chord AB53 85 6005137-54

Gr50/1

ENVELOPE DIAGRAMS
k k k-ft

P v M
Min: 10.5 at 10 ft Min: -75.002 at 0 ft
Max: 10.783 at 0 ft Max: 7.501 at 51t Max: -0.004 at 10 ft

Print Add to Full Report
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Note: )

The diagrams are not actually enveloped.

e The Axial diagram shown is the diagram from the governing load combination for
Stud design.

e The Shear and Moment diagram is the diagram from the governing load
combination for Shear Panel design.

Design Details

This portion gives you the capacity and strength values at the section in the wall where the combined
check is maximum, as well as the governing load combination. Much of this information is also
reported in the CFS Wall Panel Design spreadsheets.

Detail Report for - R1 of WF1

< Wall Panel Label WP1 > Region e

DESIGN SUMMARY

STUDS

Required Cap (k): 0.719 Governing LC: 11 K: 1.00
Provided Cap (k): 1.034 Stud Spacing (in): 12

Ratio: 0.695 Studs in Region: 16

CHORDS

Max Comp Force (k): 5.578 Gov Comp LC: 3 Tens Ratio: 0.1
Comp Capacity (k): 1.286 Max Tens Force (k): 1.534 Gov Tens LC: 5
Comp Ratio: 4336 Tens Capacity (k): 15389

SHEAR PANEL

Selected Shear Panel: 0.033 #8@2/12 33 EQ Ratio: 0.958 MNumber of Sides: QOne
Required Cap (k/ft): 0.5 Governing LC: 6 (Seismic) Screw Size: =8
Original Cap (k/ft): 1.305 Panel Thick (in): 0.033

Adjusted Cap (k/ft): 0522 Fastener Spacing (in): 2

DEFLECTIONS

Component 1 (in): 0.018 Component 3 (in): 0 Tot Deflection (in): 0.136
Component 2 (in): 0.019 Component 4 (in): 0.1 Governing LC: 6

Print

Add to Full Report

Design Details Sections
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| seoten | Desepton

Studs The provided capacities of the Studs members are calculated using the
standard provisions for tension/compression members. These members
are assumed to be fully braced in the weak axis, and unbraced in the
strong axis.

Chords The provided capacities of the Chords members are calculated using
the standard provisions for tension/compression members. These
members are assumed to be fully braced in the weak axis, and unbraced
in the strong axis.

For more information on the chord force calculations, see the CFS Wall -
Design topic.

Note: For chord results, the tension/compression capacity is
computed using the reduced cross-sectional properties caused
by the hold-down bolt hole.

Shear Panel The Selected Shear Panel section shows the call-out from the shear
panel database. The information below it, is the information describing
the call-out.

The provided capacity of the shear panel is taken from the Shear
Capacity column of the panel database. This is the adjusted capacity
based on tables within the AlSI S240-15 and S400-16. The Governing
LC explicitly states if the controlling load combination was based on
Wind or Seismic. The program does a unity check for all LCs that are
being solved, finds the maximum value and reports that information.

This section of the report echoes the database information for the
selected shear panel. For more information on these properties refer to
Appendix G-CFS Shear Wall Files.
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| seoten | Deseion

Note:

» The displayed "Shear Capacity" takes the given
nominal shear capacity from the design code and
multiplies or divides it by the appropriate code factor

and aspect ratio factor when applicable.

e A shear panel design will be chosen for the worst-case
region in a segmented wall. That panel will then be
used for all regions in that wall. The worst-case region
is the one that has the highest Shear UC value.

» Because wind and seismic loading allows for different
design capacities, the highest shear in the wall may not
be the governing shear (if that highest shear was due to
wind).

Deflections The Deflections section shows the Detail Report based on an

approximation from the design code.

See the following Deflection section for more information.

Deflection
DEFLECTIONS
Component 1 (in): 0o Component 3 (in): 0 Tot Deflection (in): 0.136
Component 2 (in): nome Component 4 (in): 0.1 Governing LC: 6

The deflection listed in the detail report is based on an approximation from the design code:

AISI Design Deflection

Per the AISI S240-15 North American Standard for Cold-Formed Steel Structural Framing Equation
B5.2.5-1:

r

2.0h’ veh - (1.!]2 h

— +w]_w2, +w1llw2|{d3|w4r +—'I5-|:_1
3 ES - A(; -b g G- t&hr-‘.uﬂri.ril.g b

3

Il.

Refer to the AISI 240-15 standard page 52 for detail definitions for each term in the equation.
The first component of the above equation determines the Bending Component of the deflection.

The second component of the above equation determines the Shear Component of the deflection.
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The third component of the above equation determines the Hold-Down Elongation, which causes
additional deflection. The delta_v term refers to vertical deformation of the hold-down. This is a user
input within the Wall Design Rules.

Note: This is the theoretical deflection of the wall. This may differ from the deflection of the
wall as performed by finite element analysis within RISA. Therefore, this deflection value may
not coincide with the reported deflection value in the deflections spreadsheets.

Cross Section Detailing

CROSS SECTION DETAILING

™ ™
&° &
_ Q" Q"
o 12.04n
e~ |
Chord Force = 5.578-k (LCS}:CJ Chord Force = -1.534-k (LC5)(T)
HD Force =1.534-k (LC5) HD Force = 1.534-k (LC5)

0.033_#2@2/12_33_EQ
MN.T.S.

The last section of the detail report consists of the wall detailing information. This information is
provided as a visual confirmation of the wall design. The wall thickness, and stud spacing are shown
as dimensions. The triangle shows sheathing on one side of the wall, with the abbreviated panel
designation. The chord sizes/forces are shown at either end.

Note:

e The graphic will show hold-downs regardless if one is required or not.

* The chord members will always be shown as CS members face-to-face despite
what is specified in the Design Rules. This is just a graphical representation of the
chord member placement.
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Concrete Members

Concrete Member - Database

There are two types of concrete shapes currently supported, Rectangular and Circular. If you're
familiar with the shape definitions, you can type the name directly into the appropriate field.

Alternately you can click the """/ (ellipsis) button to have the program generate the desired shape
definition for you.

@ Shape Selection: Concrete ? ot

© Rectangular  Depth | 19.685 in  Width | 15748 in

Circular

Rectangular Sections

Rectangular sections are defined using a parametric shape code since a rectangular shape may be
any depth or width. The code is CRECT'depth'X'width', where 'depth' and 'width' are the values in the
current dimension units. For example, if you wanted a beam that was 18" deep and 12" wide, you
would enter "CRECT18X12". Note that the dimensions can also be decimal values like "18.25".

Circular Sections

Circular/Round sections are also defined using a parametric shape code since a round shape may
have any diameter. The code is CRND'diameter’, where 'diameter' is the value in the current
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dimension units. For example, if you wanted a column that was 14" in diameter, you would enter
"CRND14". Note that the dimension can also be a decimal value like "14.5".

Custom Rebar Layout Database

XS ELXE

File Home Modify  View Drawing Tools Spreadsheets

= =R | I =

=0 = Wl A | H =

Wind Seismic  Motional Time Moving Response  Shape  Custorn Customn  Redesign
History Loads  Spectra Database Wood — Febar Lists

Load Generators Libraries

On the Advanced tab of the ribbon, the Custom Rebar button opens the database that is used
for creating and storing custom rebar layouts. This allows you to create multiple layers of bars and
add in compression reinforcement or unusual bar arrangements.

These reinforcement layouts can be assigned to beam or column members in the same way as the
other concrete design parameters are assigned. This can be done from the Concrete Beam (or
Column) tabs of the Members Spreadsheet, or the Rebar Design dropdown in the Properties
Panel.
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@ . - E @ (3 - 9 E (0] 0 TH_Blast_Example

File Home i View  Drawing Tools  Spreadsheets  Advanced
O] — L P u
= B &0 @ ol o o g 7
g P k / k / y’ % . A
o — N7 / :l., .1., ./@\. o Y +
Delete  Delete Delete All Global Local Pointto Rotate Mirror Global Local Pointto Rotate Scale Split Add Swap Extend Trim Relabel Relabel Submesh  Subm
Single  Multi 'Wall Regions Offset  Point Offset  Point Modes  Ends All Selected Plates Seli
Delete Copy Move Members Labeling

Member ~ DEDDEDE s - IS0 XY XZ YI XY -VZ Type
Label M16
Length, ft H
. =] P
General Properties ~ T gl g
Member Type Bearn v
Material Type Concrete ~ IJ
| Release
] Release m
Section/Shape Shape Database ~ I?
5h, CRECT19.685X15.748 |-
=
i Conc3000NW [ .
2
Design List Rectangular e —
-
Shear Rebar Design Custom ~ —
Shear Layout Shear Layout e " g
Flexural Rebar Design Custom ~ G
Flexural Layout Beam Layout W[ Q) <
Design Kule Typical ~ ©
Additional Properties ~
Design Properties ~ b
s

Flexural Rebar Design

Rebar Design Description

Primary ~ Advanced  HotRolled  Cold Formed Wood  Concrete Beam  Concrete Column  Aluminum  Stainless  RISAConnection

A Shape Length [ft] B-eff Left [in] = B-eff Right [in] Slab Thk Left [in] = Slab Thk Right in] lcr Factor  Flexural Rebar Design  Flexural Layout  Shear Rebar Design ~ Shear Layout -
M1 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
2 M2 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
3 M3 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
4 M4 girder 19.685 Design Rule Usze Design Rule  Design Rule Use Design Rule
3 M7 girder 19,685 Design Rule Use Design Rule  Design Rule Use Design Rule
6 Ma girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
T M9 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
8 M10 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
9 M13 gircer 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
10 M14 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule
1 M15 girder 19.685 Design Rule Use Design Rule  Design Rule Use Design Rule

-
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For additional advice on this topic, please see the RISA Tips & Tricks webpage at
risa.com/post/support. Type in Search keywords: Custom Rebar Layouts.

Beam Rebar Layouts

Since beams are only designed for uni-axial bending, the only requirements for the beam layouts are
that you specify the depth at which the bars are located and the size & number of the bars that are
present at that depth. You can specify the depth with respect to the top surface of the beam or the
bottom surface.

@ Custom Rebar Layout ? X

Beam Column Shear

Label Beam Layout ~ “ | Delete

Rebar Set | ASTM AG15 v Fy 60 ki | copy |

Custom Bar Groups

Placement y [in] Mo of Bars ~ Size Start [(ft, %2)]  End [(ft, %5)] A o o °
1 From B.. ~ 1 1 #5 0 %100

The Start and End locations dictate the location along the length of the beam where these bars will
be present. You can use these entries to specify partial length bars that will only be present in
locations with a higher moment demand. If the bar should be present for the entire length of the
beam, the start location should be '0' and the end location should be '%100' as shown in the dialog
above.

Rectangular Column Rebar Layouts

Since columns are designed for bi-axial bending, they require more information about the location
and arrangement of the bars.

Normally, column bars are arranged in layers. One 'Top' and one 'Bottom' horizontal layer must
always be defined, each containing at least two bars. These layers, as well as any additional
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horizontal layers, are specified by entering a y1 value to specify the depth from the top or bottom fiber
to the centerline of the reinforcing steel. The number and size of the bars must then be entered. The
z1 and z2 values dictate where the first and last bar in that layer are located. Additional bars in that
layer are placed so that they are evenly spaced in that layer.

@ Custom Rebar Layout ? X

Beam Column Shear

Label Column Layout ~ Shape Rectangular ~ “ | Delete

Rebar Set | ASTM AG15 v Fy 60 ki | copy |
Custom Bar Groups

y
Placement y1[in] z1 [in] z2 [in] Size Mo of Bars ~ Start [(ft, %5)]  End [(ft, %)] 4N
|
1 From B.. ~ 1 1 1 &7 1 0 2100 !
|
|

Custom Single Bars

Size z-coord [in] y-coord [in]  Start [(ft, %)] End [(ft, %)] T

No data available for this spreadsheet. y-coord T
Press a key or click in this area to start... )

—
z-coord

Vertical layers can be specified by entering a y1 value specifying the depth from the right or left most
fiber to the centerline of the reinforcing steel. The number and size of the bars must then be

entered. The z1 and z2 values are ignored for vertical layers because the bars are assumed to be
evenly spaced between the required top and bottom layers referred to previously. If this is not
desired, then the side bars should be entered individually as custom single bars.

Custom single bars are specified by their y and z coordinates measured from the local y and z-axis
respectively. A positive y coordinate would place the bar closer to the top fiber and a negative y
coordinate would place the bar closer to the bottom fiber. Similarly, a positive z coordinate would
place the bar closer to the right side and a negative z coordinate would place the bar closer to the left
side.

The Start and End locations dictate the location along the length of the member where these bars will
be present. You can use these entries to specify partial length bars that will only be presentin
locations with a higher moment demand. If the bar should be present for the entire length of the
member, the start location should be '0' and the end location should be '% 700’ as shown in the dialog
above.
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Circular Column Rebar Layouts

For circular columns, you can specify equally spaced concentric rings of bars at given depths, 21,
measured from the exterior fiber of the column. You can also specify custom single bars.

Custom single bars are specified by their y and z coordinates measured from the local y and z axis
respectively. A positive y coordinate would place the bar closer to the top fiber and a negative y
coordinate would place the bar closer to the bottom fiber. Similarly, a positive z coordinate would
place the bar closer to the right side and a negative z coordinate would place the bar closer to the left
side.

@ Custom Rebar Layout ? X

Beam Column  Shear

Label Column Layout ~ Shape Circular v m | Delete

Rebar Set | ASTM AG15 v Fy 60 ki | copy |

Custom Bar Groups

z1 [in] Size No of Bars ~ Start [(ft, %)]  End [(ft, %]]
1 # 1 0 %100 S
2 1 #3 1 %30 %70
2 -
4
zl
Custom Single Bars y
Size z-coord [in] y-coord [in]  Start [(ft, %)] End [(ft, %a)]

No data available for this spreadsheet.
Press a key or click in this area to start... A P

The Start and End locations dictate the location along the length of the member where these bars will
be present. You can use these entries to specify partial length bars that will only be present in
locations with a higher moment demand. If the bar should be present for the entire length of the
member, the start location should be '0' and the end location should be '% 700’ as shown in the dialog
above.

Shear Rebar Layouts

These rebar layouts may be assigned to either columns or beams. They are specified by giving the
size and spacing of the bars as well as the location on the member where that reinforcement will be
present.
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@ Custom Rebar Layout ? X

Beam Column Shear

Label Shear Layout ~ Legs/Stirrup | 2 v m | Delete

Rebar Set | ASTM AG15 v Fy 60 ki | Copy |

Custom Bar Groups
Size Spacing [in]  Start [(ft, %)] End [(ft, S]]
1 #8 2 0 100

The Start and End locations dictate the location along the length of the member where these bars will
be present. You can use these entries to specify partial length reinforcement that will only be present
in locations with a higher shear demand. If the reinforcement should be present for the entire length
of the member, the start location should be '0' and the end location should be '%100' as shown in the
dialog above.

Concrete Member - Design

Concrete design and optimization can be performed for standard concrete shapes based on the
following codes:

» The 2022, 2019, 2014, 2011, 2008, 2005, 2002 and 1999 Editions of ACI 318
e The 1997 Edition of the British code (BS 8110)

e The 1992 EuroCode (EC2) and the British publication of the 2014 and 2004 Eurocode
(BSEN)

e The 1994 and 2004 Editions of the Canadian code (CSA A23.3)
e The 2000 Edition of the Indian code (IS 456)

e The 2001 Edition of the Australian code (AS 3600)

e The 1995 Edition of the New Zealand code (NZS 3101)
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e The 2004 Edition of the Mexican code (NTC-DF)
» The 2007 Edition of the Saudi Building Code (SBC 304)

Note: \

Unless otherwise specified, all code references below are to ACI 318-14.

e Beams and Columns designed in RISA meet all of the requirements for Ordinary
Moment Frames except for the additional requirements indicated in ACI 318-14
Section 18.3. Those provisions should be checked by hand outside of RISA.

o ACI 318-19 (22) re-approves previous ACI 318-19 without any technical changes,
therefore all references in the help documentation and in the program continue to
use ACI 318-19.

. J

The program designs the longitudinal and shear reinforcement for rectangular beams and
rectangular or circular columns. These calculations encompass all the code requirements except
those noted in the Limitations section of this document. The program also provides reinforcement
detailing information for concrete beams and interaction diagrams for concrete columns in the
member detail reports.

Apply a Concrete Design Code

To Apply a Concrete Design Code
1. Onthe Codes tab of ‘Model Settings’ window.
2. Choose the Concrete code from the drop down list.
3. Click Apply or OK.

Concrete Spans

Beam member types are supported by the following: Vertical Boundary Conditions (Fixed, Reaction),
Column Members, Near Vertical Plate Elements, and other Beam Members that are supporting that
member.

Column member types are supported by the following: Horizontal Boundary Conditions (Fixed,
Reaction, Spring), Beam Members, Near Horizontal Plate Elements, and Rigid Diaphragms.
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- )
Note:
e The quickest way to create new joints at beam / column intersections is to run a
Model Merge.

e Clear spans must be greater than 1 ft for the program to design the member. This
considers half the depth of the columns or beams framing into the ends of the
member.

e The program's ability to recognize spans is important because it gives you more
relevant span to span information without overwhelming you with independent
design results for each finite element segment that comprises your physical
member.

» For continuous beam members, the program evaluates the framing to determine
which beams elements are supporting other beam elements so that only supporting
members are treated as supports and not vice versa.

e Currently, members of type HBrace, VBrace and None do not affect the span
distances. Nor do any arbitrary joints within each span along a member.

- J

Concrete Design Parameters - Columns

The Concrete Column tab on the Members Spreadsheet records the design parameters for the
code checks of concrete columns. These parameters can also be assigned graphically. See
Modifying Member Design Parameters to learn how to do this.

Concrete Column Design Parameters O X

Primary  Advanced HotRolled  Cold Formed  Wood — Concrete Beam  Concrete Column  Aluminum | Stainless  RISAConnection

Label Shape Length [ft] Lu-yy[ft] Llu-zz[f] Ky-y Kz-z Cmyy Cmz-z ysway zsway lcrFactor RebarDesign Flexural Layout  Rebar Design  Shear Layout
1 M1 Exterior Column 12 Design Rule Use Design Rule Design Rule Use Design Rule
2 M2 Exterior Column 12 Design Rule Use Design Rule  Design Rule Use Design Rule
3 M3 Exterior Column | 12 DesignRule  Use Design Rule  Design Rule  Use Design Rule
4 M35 Exterior Column 12 Design Rule Use Design Rule  Design Rule Use Design Rule
5 383 Exterior Column 12 Design Rule Use Design Rule Design Rule Use Design Rule
6 384 Exterior Column - 12 Design Rule Use Design Rule  Design Rule Use Design Rule
7 M385 Exterior Column 12 Design Rule Use Design Rule  Design Rule Use Design Rule

The following parameters can be defined for each concrete column.

Label

You can assign a unique Label to all of the members. Each label must be unique, so if you try to enter
the same label more than once you get an error message. You can relabel at any time with the
Relabel options on the Tools menu.
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Shape

The member Shape or Section Set is reported in the second column. This value is listed for
reference only and can not be edited as it is dictated by the entry in the Section/Shape column on the
Primary tab.

Length

The member Length is reported in the third column. This value can not be edited as it is dependent
on the member end coordinates listed on the Primary Data tab. It is listed here as a reference for
unbraced lengths which are discussed in the next section.

Unbraced Length

You can specify unbraced lengths or have RISA-3D calculate them for you. The unbraced lengths are
Lu-yy and Lu-zz.

The Lu values, Lu-yy and Lu-zz, represent the unbraced length of column members with respect to
column type buckling about the member's local y and z axes, respectively. These Lu values are used
to check the column for Euler buckling, and for the Moment Magnification Procedure in older editions
of the ACI code.

If left blank, these unbraced lengths all default to the member's full length.

For physical members, you can enter the code “Segment” in the unbraced length fields and the
length of each segment is used. A “segment” is the distance between the joints that are on the
physical member. For example, suppose you have a physical member that is 20 feet in length, and
there are two joints along the physical member, one 5 feet from the end and one at 15 feet. An
unbraced length of 5 feet is used for the first segment, then a value of 10 feet is used in the middle
segment, and again a value of 5 feet would be used in the last segment.

Note: \

¢ When the "segment" code is used, ALL joints on a column are considered, to brace
the column for that type of buckling, even if a joint is associated with a member that
would actually only brace the column against buckling in the other local axis.
Therefore, the "segment" code should only be used for columns that are truly
braced in that direction at each interior joint.

e The calculated unbraced lengths are listed on the Member Detail report.

- J

For additional advice on this topic, please see the RISA Tips & Tricks website:
www.risa.com/post/support. Type in Search keywords: Unbraced Lengths.
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K Factors (Effective Length Factors)

The K Factors are also referred to as effective length factors. Kyy is for column type buckling about
the member's local y-y axis and Kzz is for buckling about the local z-z axis.

If a value is entered for a K Factor, that value is used for the entire length of the physical member. If
an entry is not made (left blank), the value internally defaults to '1' for that member. See ACI 318-14
Section R6.2.5 (ACI 318-11 Section R10.10.1) for an explanation of how to calculate K Factors.

RISA-3D is able to approximate the K-values for a column based on the member's sway condition
and end release configuration. The K-factor approximation is based on the idealized tables given in
the AISC steel specification. The following table gives the values used for various conditions.

Table Case | End Conditions

(a) Fixed-Fixed

(b) Fixed-Pinned No .80
(c) Fixed-Fixed Yes 1.2
(d) Pinned-Pinned No 1.0
(e) Fixed-Free Yes 21
(f) Pinned-Fixed Yes 2.0

Note: This is an approximation of K-values and is NOT based on the Jackson and Moreland
Alignment Charts presented in ACI 318-14 Section R6.2.5.

RISA-3D recognizes a pinned boundary condition for the K approximation for a full pin, i.e. if all the
rotations in the boundary condition are released. If any of the rotations in a boundary condition are
restrained, the boundary condition is considered “fixed” for the K approximation.

Any configuration not described here is given the default value of 1.0.

If any value that influences these K values is changed, the K approximation should be redone. For
instance, if you have RISA-3D approximate K-values then change some end release designations,
you should redo the K approximations.

Remember that the K-values are approximations, and you should check to make sure you agree with
all K-values RISA-3D assigns. You can always override a K-value after an approximation by directly
entering the value that you want in the appropriate field. Keep in mind that a subsequent
approximation will overwrite any manually input values so you need to override the approximation
each time itis performed.

Limitation:

RISA-3D currently neglects the influence of adjoining framing members when those members are
connected at a joint that also has degrees of freedom restrained by boundary conditions. For
example, suppose a column and beam member connect at a joint that is restrained for translation in
all directions (l.e. the joint is “pinned”). The K factor approximation neglects the beam member when
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it calculates the K factor for the column and vice versa. The effect is, the ends of the members at that
joint are seen as “pinned” and not “fixed” for the K-factor approximation.

Sway Flags

The Sway Flags indicate whether the member is to be considered subject to sidesway for bending
about its local y and z axes. The y sway field is for y-y axis bending and the z sway field is for z-z axis
bending. Click on the field to check the box and indicate that the member is subject to sway for that
particular direction, or leave the entry blank if the member is braced against sway. These sway flags
influence the calculation of the K Factors as well as the Cm.

Cm - Equivalent Moment Correction Factor

The Cm Coefficients are used to check the column for Euler buckling, and for the Moment
Magnification Procedure in older editions of the ACI code. Cm-yy is for bending about the columns's
local y-y axis and Cm-zz is for bending about the local z-z axis. If these entries are left blank they are
automatically calculated.

In the ACI design code, the Cm values are only applicable for non-sway frames. Therefore, this value
is ignored if the corresponding sway flag is checked.

Flexural and Shear Rebar Layout

You can choose to manually create the reinforcement layout for the column. This must be done if the
user wishes to take advantage of bundled bars, multiple layers of reinforcement, or an unequal
number of bars per face. See the section on the Concrete Database and Rebar Layouts for more
information. If 'Default' is specified, then the program designs for an equal number of bars in each
face of the rectangular column and may vary that reinforcing based on ACI minimums, maximums
and the moment and shear demand at each section along the span.

Icr Factors (Cracked Moment of Inertia Factors)

The lcr Factor is used to reduce the be