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Online Help

Online Help

Whether you need help on general topics, specific features, the interface or licensing the RISA-3D online
Help system has the answers you are looking for. The Help menu was designed to enable you to pinpoint
the information you need quickly, by offering various ways for you to access and locate the Help topics
you are interested in.

If you are interested in Help on General Topics, click the RISA Help E‘] button found in the top right
corner of the Quick Access toolbar. When working inside the software, this is the fastest way to get help
on General Topics as well as specific features. It is also possible to go to File > Help where the RISA-3D
Tutorials, General Reference Guide and Licensing Guide can be found.

When you enter the online help system, you will notice two tabs on the left: Contents and Index. From
here you can explore the general help topics by selecting specific sections or by selecting Index and
searching the list of indexed terms. Additionally, the Search bar in the top right corner of the window
allows for a keyword search of the entire online help database for easy access to more specific topics.
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Contents

[3] Welcome
[3) Release Notes

[E] Before You Begin

[E] Main User Interface

[3 File Menu

[ Home Ribbon

[3) Modify Ribbon

[3) View Ribbon

B Drawing Tools Ribbon

[3) Spreadshest Ribbon

[3) Advanced Ribbon

[3) Results Ribbon

E] Aluminum

[E] Boundary Conditions

[E] Cold Formed Steel

[E] Concrete Members

@ RISAConnection Integration
[E] customizing RISA-3D

E Member Design Optimization
[Z] Diaphragms

[Z] Dritt

[E] DXF Files

[E] Dynamic Analysis

[] File Operations

[E] Generation

[E] Graphic Display

[E] Graphic Editing

[Z] wraphic Selection

You are here: Welcome

Welcome to the RISA-3D Version 23.0 Help File

Productivity Tools That Work For You

RISA Tech, Inc. is dedicated to providing superior structural engineering software

If you are new to RISA software

« Start by reading our Before You Begin section
= Rewview our License Agreement

If you are new to this version of RISA

« View a list of enhancements and corrections in the Release Notes

Visit RISA on the web

« Contact Technical Support

« Download our Manuals and Verification Problems

« Log onto our Secure Licensing Portal (secure.risa.com) for the latest updates.
« Visit our website: www.risa.com
« See blog.risa com for additional modeling tips and RISA Tips & Tricks
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Technical Support

Technical Support

Technical support is an integral part of the software packages offered by RISA and is available to all
customers with an active maintenance agreement or subscription license at no additional charge. Our
knowledgeable support team, comprised of registered engineers, is ready to answer your most
challenging questions.

Before contacting technical support, you may want to take a few minutes to do the following:

A Search the Online Help and all user documentation available for the product.
A Search the Support and Learn articles posted on our website by visiting RISA Support Articles

When you are ready to make a support request, please be prepared to send us your model, and include
the following information:

Your name, company name, and phone number
Product name and serial number or Key ID
A detailed description of your problem

Your model (filename.r3d) as an e-mail attachment. If your model contains multiple members,
plates, or load combinations, please specify which ones we should look at.

> > > >

When you are ready, you can reach out to Technical Support using the following contact methods:

A E-mail: support@risa.com
E-mail is usually the best way to communicate with us when sending a model. When doing so,
please include all the information listed above.

A Phone: (800) 332-RISA (7472)

Technical support personnel are available from 6:00 A.M. to 5:00 P.M. Pacific Standard Time,
Monday through Friday.

Online Resources

Additional information is available 24/7 by visiting our website, risa.com. There you will find:

Answers to FAQ’s and technical support articles

Downloads of general reference guides, tutorials and verification problems

Videos and upcoming live webinars

Information on upcoming training classes and events

Product specific case studies

Software updates — Any known problems are posted on the website, along with possible
workaround procedures and/or service releases to update your software.

> > > >
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First Look at RISA-3D

First Look at RISA-3D

This section includes a quick look at the user interface of RISA-3D and its various components. If you are
new to RISA-3D, review this section before beginning the tutorial to ensure that you are able to navigate
all aspects of the user interface. You can also visit our YouTube channel to view a video about the user
interface, called Experience the Updated User Interface in RISA-3D. Additionally, if you are already familiar
with the user interface, proceed to the Modeling section of the tutorial on page 10.

The user interface of RISA-3D is set up to provide a streamlined workflow, allowing engineers to get the
most out of the software. Additionally, each area of the interface serves a specific function which allows
engineers to work more efficiently when modeling, analyzing or documenting their projects. Let’s take a
look at the various areas of the interface in order to better understand their function.

Untitled

e BN\ S B Lmo s B mlo@EI A B8 % a

frfe Members Automesh  Plates w;u Solids Boundily Subgrade Templotes Project  Modal Line  Poimt  Point  Ares  Plate  Wall Losd Sohe  Quick Seectby U e -
ﬂ. Settings anels diti Spung Grid Maving Surface Suface Lo uc ‘sses Combinatior Find Property x

Model Draw Elements Draw Loads Quick View

NN —
Project Information “ B DEDEDE s - SO N Nz 7wy vz vz A Type falal Data Entry ~
Model Name Project Grid
Company | R Materials
Designer @ Section Sets.

Praject Numbes - =4 Member Design Rules
Project Notes H’ Wall Design Rules
Checked By Seismic Design Rules

v

" Disphragms

| D Definitons

B Members

=2 Plates

E Salids

& Wl Panck:

g Basic Load Cases
- Nodal Loads.
‘ Point Loads

Distributed Loads

Member Area Loads
Surface Loads
Moving Loads
Time Hiskory Loads

Load Combinations

Company
Company

Quick Access Toolbar

The Quick Access Toolbar provides easy access to the following features:

A New, Open & Save Project
A Print Report or Graphic
Undo & Redo

Solve

Detailed Report

Camera Snapshot
Help/Info

> > > P
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First Look at RISA-3D

Ribbon Toolbar

Untitled

Em RS m# @ —miamsg B B CQAE I A4 BEEEd

@ wio Members Automesh Plates Wall Solids Boundary Subgrade Templates Project Nodal Line Point Point Area  Plate  Wall Basic Load sove  Quick Seiectty P i
F Settings of Plates Panels Conditions ~ Spring Grid Moving Suface Surface  Load Cases Combinations . Find  Property *
Model Draw Elements Draw Loads Quick View

The ribbon toolbar is the hub for all features and functions within RISA-3D. With a logical left-to-right, tab-
based approach, the ribbon makes it effortless to progress through a model from its conception to its final
optimization by simply following the icon sequencing. Within the toolbar, the following tabs are included:

Home

EEIMEE Modify  View v s S s  Advanced
ew B NEEH A - @ 3 +omo e e g @O OQEI 4.4 /B RE-FO

@ tto Members Automesh Plates Wsll Solids Boundary Subgrade Templates Project Nodal Line Point Point  Area Piate  Wall Basic Load Sole  Quick Selectby I\ 0% —
¥ Settings of Plates Panels Conditions ~ Spring Grid Moving Suface Surface Load Cases Combinations . Find  Property *
Model Draw Elements Draw Loads Quick View

Modify

Modify [N 5 Spreadsheets Advanced

OS5 H Lo BN g AX QO HE 42 £ X000 &

Delete Delete Delete All  Global Local Pointto Rotate Miror Global Llocal Pointto Rotate Scale  Split Add Swap fExtend Tim  Relabel Relabel ~Submesh Submesh Degenerate Flip Rotate  Flip Model Round off Match Switch
Single  Multi Wall Regions Offset Point Offset  point Nodes  Ends Al Selected  Plates  Solids PlateCheck Axis  Axis  Axs  Merge Coordinates Vertical Axes

Delete Copy Move Members Labeling Plates. Walls Advanced

View

View

-—‘6 @ @ zoomin @ @E 9@

8% M\ o XY

Xz
Project  lsometric &7 Model Moving  Zoom
oz

@, zoom Out
s Image  Saved  Open
Grid Lloads  Extents L4 ZoomBox  Capture Views 3D Views

3D View View Settings Animate Zoom Window

Drawing Tools

File ome Drawing Tools |8 eets  Advanced
Type | Rectangular v Klncrements | 30@1 ft X |0 ft @ Save as Defaul Quarter Points Perpendicular @£ & .)( S, GlobalPlane X Increments Active
Dispiay e [ XY v | Yincements | 30@1 | ft Yo o R B swec Third Points Increment ol rocal o IS X v | Plane
Grid Color v Skew Angle | 0 deg zZ 0 ft  tolocate [ LoadGrid Intersection s Axis Plane Location (2)
Drawing Grid & Drawing Grid Origin Snap Settings Lock to Axis Lock to Plane Universal Snap Points

Spreadsheets

Home Modify View Drawing Tools [ESSCSGHINCEN Advance
Z B & HH B FE A= @
Data Add  Insert Delete Delete Copy Copy Select Fill Math Increase Decrease Reset Find &
Entry Row Row Row  Selected Rows with Headers All Font Font Widths Replace
Row Operations Clipboard Data Operations Formatting

Advanced Animation

: - o T
=2 E e
=5 A I 4 # E (1) . B -

o— |32
Wind Seismic Notional Time Moving Response Shape Custom Custom Redesign Pause Export Undeftecind Shadow
History loads Spectra Database Wood Rebar  Lists Animation
Load Generators Libraries Animation Speed Display

Results

& ®

Contour Clear  Warning Detailed

Envelope S
Diagram Resuts  Log Report
Results Force Summation  Time History Contour Formatting

Walls

File Modify ~ View  Dr

X & HE & @ H [=][HI=

Openings Boundary  Auto Manual ~ Detach Delete  Delete Al Nodes Regions Lintel Rendered Diaphragm Rebar  Front Back  Zoom Wall
Conditions Diaphragms Wall Regions Extents  Grid Vertical | 1 ft (@@ Third Points

Home

e

Horizontal

@ @ Increment: Edge Snap Options:
0 1 [ Quarter Points

Modify Regions Tools Display View Drawing Tools
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First Look at RISA-3D

Properties Panel

Member
Label

Length, ft

General Properties

Member Type
Material Type
| Release

) Release
Section/Shape
Shape
Material

Design List

Ma4

Beam

Hot Rolled Steel
BenPIN

BenPIN

Shape Database
W10X12

A992

Wide Flange

Wide Flange

Design Rule

Additional Properties

RISAConnection Properties

Design Properties

Explorer Panel

Data Entry
Project Grid
Materials

Section Sets
Member Design Rules
Wall Design Rules
Seismic Design Rules
Connection Rules
Node Coordinates
Boundary Conditions
Diaphragms

Drift Definitions
Members

Plates

Solids

Wall Panels

Basic Load Cases
Nodal Loads

Point Loads
Distributed Loads
Member Area Loads
Surface Loads
Moving Loads

Time History Loads

Load Combinations

~

Results P Batch
Node Reactions
Node Deflections
Story Drift

Member Forces
Member Stresses
Member Torsions
Member Deflections
Suggested Design
Code Check

Seismic Detailing
Concrete Reinforcing
Plate Stresses

Plate Forces

Plate Corner Forces
Solid Stresses

Solid Principals
Solid Corner Forces
Wall Panel Design
Wall Panel Forces

Material TakeOff

Connection Results

The Properties Panel allows you to quickly view every property
associated with a given element. Additionally, the modification
of properties associated with a given node, boundary condition,
member, plate, wall panel or load can be completed within the
same interface.

The Explorer Panel is the easiest way to access the data
entry and results spreadsheets. These toolbars are used
to access input spreadsheets such as Section Sets,
Design Rules and Basic Loads Cases, as well as results
spreadsheets such as Node Reactions, Member Forces
and Design Results.
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First Look at RISA-3D

3D View Window

The 3D View window is where the model will be created. When starting a new project, the workspace is
blank and includes a default Drawing Grid. Additional 3D view windows and spreadsheets can be added
or enabled and docked within the interface in order to provide better model visibility.

E| DEDEDE s - IS0 XY XZ YZ XY XZ YZ A Type &

PNy ugmD

The 3D View window also includes the following toolbars:

Selection Toolbar Design Results Toolbar
The selection toolbar is located on the The design results toolbar is available

A left side of the 3D View window and provides ] when a solution is present. Tools

B model selection tools to help you work with and such as detailed report, filtering and

T make changes to smaller portions of the model. ) 3 internal force summation help to

H ¥ fine tune the presentation of results.
p

H >

et .

A

| View Toolbar

~

= ISO XY XZ YZ -XY -XZ -YZ ‘H A H v type Basic Load Case v || BLC 1: Self Weight v

=

=% The view toolbar provides preset view options (ISO, XY, XZ & YZ) as well as the ability to

@ enable and toggle the visibility of loads, results and deflections.

B
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First Look at RISA-3D

Quick View

I-% /BB = 24
N D F e B @ &l
Quick View

The quick view section of the Home tab allows users to easily change the model view properties of the 3D
View Window. View properties for inputs (boundary conditions, members, diaphragms, etc.) exists as well
as view properties specifically used to change the way a specific result (members, plates, wall panels, etc.)
are viewed. If greater control of the view properties is required, open either the Model or Results view
settings found on the View tab.
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Keyboard Shortcuts & Hot Keys

Keyboard Shortcuts & 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 in any situation.

General Hot Keys

Key Combination Function
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-At-F7 Replace shapes with suggested
shapes and resolve the model
Ctrl-C Copy to the clipboard
Ctrl-V Paste from clipboard
Ctrl-N Start a new file
Ctrl-O Open an existing file
Ctrl-S Save the current file
Ctrl-P Print
Ctrl-Z Undo

Shortcut Keys available for Specific Windows

Key Combination Model View Window Spreadsheet
Ctrl-A Select All Select All
Ctrl-U Unselect All Unselect All
Ctrl-F - Block Fill
Ctrl-M - Block Math
Ctrl-l Invert Selection -

Ctrl-L Toggle Lock unselected -
F2 Open Model View Settings Start/Stop Cell Edit
F3 - Insert line
F4 - Delete Line
F5 Initiates the distance tool Initiates the Find and Replace Tool
F3 - Repeat Current Line
Fo - Sort Spreadsheet
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Keyboard Shortcuts & Hot Keys

Shortcut Keys that open Spreadsheets

Key Combination Unsolved Model Solved Model
Ctrl-Alt-B Basic Load -
Ctrl-Alt-C Node Coordinates Corner Forces
Ctrl-Alt-D Member Distributed Loads Node Deflections
Ctrl-Alt-E Member Primary Data Deflection Results
Ctrl-Alt-F Member Forces
Ctrl-Alt-G Model Settings Model Settings
Ctrl-Alt-H Suggested Shapes
Ctrl-Alt-l Diaphragms Member Torsions
Ctrl-Alt-J Wall Panel Rules Solid Principal Stress
Ctrl-Alt-K Solid Stresses
Ctrl-Alt-L Load Combinations Plate Forces
Ctrl-Alt-M Materials Material Take Off
Ctrl-Alt-N Nodal Loads Concrete Reinforcing
Ctrl-Alt-O Boundary Conditions Boundary Conditions
Ctrl-Alt-P Member Point Loads Plate Stresses
Ctrl-Alt-R Design Code Check Node Reactions
Ctrl-Alt-S Section Sets Member Stresses
Ctrl-Alt-T Time History Loads Story Drift
Ctrl-Alt-U Seismic Design Rules Code Check
Ctrl-Alt-V Moving Loads
Ctrl-Alt-X Surface Loads
Ctrl-Alt-Y Dynamics Settings
Ctrl-Alt-Z Member Area Loads
Ctrl-Alt-4 Plates
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Before You Start

Before You Start

This tutorial is designed to help guide you through the process of modeling, loading, analyzing, designing
and documenting a simple structure in RISA-3D. The intent is to provide a straightforward workflow that
simulates the “real world” design process and allows you to seamlessly make changes to the model, as
would be required in any real project. In the sections that follow, the model shown below will be created:

3D View X

ED N ClD N Gl N Gl RTFII IS0 XY xz vz xy xz vz, i Type & .

e 0PN ENGgH O R OD

As you work through the sections of the tutorial pay attention to the provided steps and images which aim
to explain how to perform a given task, specifically the bold text highlights features or interface items that
are important to the overall design process.

The model being created consists of a wide range of element types (members, wall panels, plates) as well
as a variety of materials (wood, glulam, masonry, steel and concrete) and the majority of the elements will

be created within the graphical interface using the drawing tools provided. However, it is also possible to

create many of the same elements using the corresponding spreadsheet. Overall, this tutorial should take
only a few hours and should help users get up to speed in the software.
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Section 1: Modeling

Section 1: Modeling

Model Settings

If you haven’t already, launch RISA-3D by clicking on the shortcut icon @ on your desktop or by
accessing the software from the Windows Start Menu.

When launching RISA-3D, the program will open the Starting a Model dialog which allows users to choose
to start a new project, open a previous project or select a project from the recent projects list.

@ Starting a Model ? X ‘

Get Started ‘

. Create New i Open Existing n Sample Models

Recent Projects

3D Tutorial - Sec... Wallpen1.r3d

Tutorial B2 Start..

RISA-3D Sample Mo... 3D Tutorial - Sec Tutorial B4 Start. 3D Tutorial - Sec.

0 Open Project Info window

Explore More

+ +

B viceo Guides Y, Tips & Tricks §+ New Features

.l Quick Tutorials Live Tours a2 Group Trainings
Don’t show this again

In this tutorial, we will choose the Create New model option which will open a blank workspace as well as
the Project Information dialog box.

Before creating any model information, it is important to review the Model Settings of the project which
include the applicable material design codes. To access the dialog, click the Settings button located on
the Home tab.

OBEERB8 9. 06EHE®@O-

Modify  View Drawing Tools  Spreadshe

w7 B N\ g EH &

@ - Members Automesh Plates Wall Solids Boundary
ﬁ' Settings of Plates Panels Conditions
Model Draw Elements

The first tab within the model settings shows various setup options for the solution including approximate

mesh size, number of reported sections and Processor Core Utilization, which allows users to select how
the multiple cores of their computer will be utilized during the solution. RISA recommends using Balanced
as this will allow load combinations to be solved in parallel while still reserving processing power for other

applications on your computer.
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Section 1: Modeling

We can now enter the Codes tab and choose the design codes that are going to be used for the model. In
this tutorial, we will utilize the ASD codes for every material except for concrete, where LRFD (strength
based) design is required.

@ Model Settings ? X
1 (=] o] Al
e . E] £ i i
Solution Avis Codes Concrete Rebar Seismic
Materials Codes Stiffness Adjustment
Hot Rolled Steel AISC 16th (360-22): ASD v Yes (Iterative) v

Seismic Detailing

Connections AISC 16th (360-22): ASD ~

Cold Formed Steel AISI S100-20: ASD ~ Yes (Iterative) v
CFS Walls

Wood AWC ND5-18 / SDPWS-21 ASD v
Temperature | < 100F ™

Concrete ACI318-19 (22) ~

Masonry TMS 402-16: ASD v

Aluminum AA ADM1-20: ASD v Yes (Iterative) v
Structure Type | Building ~

Stainless AISC 14th (360-10): ASD v Yes (Iterative) v

Set as Default Apply ‘ Cancel |

When the codes for each material are set as shown above, click Apply to exit the Model Settings dialog.
Units

RISA-3D allows users to work in Imperial units © units selection 7 X
(kips, inches, etc.), Metric units (kN, meters, etc.)
or a combination of both. To access the current

| Standard Imperial Standard Metric

Length Dimensions Material Stiffness Weight Densities
units setup, click the [ units button found in the o 2| Fge 5 g s I e v
MOdel SeCtIOﬂ Of the Home tab The UnitS dla|0g Forces Linear Forces Moment Surface/Area Loads
not only allows for the definition of units for Kies b I e G i ¥
specific measurements but also gives users the Jimnsletional Sprngs Fotatonal spoings Jemperstires
ability to change between the Standard Imperial = " o) e v
setup and the Standard Metric. Tnches v [w -

Finally, it is also possible to Save the Current

Settings as Default so that your specific units Set a5 Defaul Kk -
settings are remembered each time you start a

new project.
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Section 1: Modeling

Creating the Model

With the code information and units set, let’s begin modeling the structure by creating the frame, wood
truss and wood wall panel at the far-left side of the model.

Truss Web

Truss Chord

Truss Chord

Wood Column
Wood Colum

The easiest way to do this is by using the drawing grid.

A Click on the Drawing Tools tab in the ribbon toolbar. In the section labeled, Drawing Grid, set up
the grid as shown in the image below:

File  Home Modify View [EMENGIEGIEE Spreadsheets  Ag

Type Rectangular A X Increments | 30@1 ft
) Plane XY % Y Increments | 30@1 fit
Display
Grid Color e Skew Angle 0 deg
Drawing Grid

A Select the XY view by clicking on the button located on the View Toolbar 0 w @ v % x v

found in the 3D View Window. _
A Select Members from the Draw Elements section of the

Home tab to begin drawing the wood columns. Member -
Label Prefix M
When the draw members tools is activated the Properties Panel Draw Option Node to Node v

allows the user to select all of the properties of the member to be

drawn as well as the Draw Option. Before drawing the columns: General Properties B
Member Type
A Set the Material Type for the member to Wood. Material Type Wood M
A Select Section Set from the Section/Shape dropdown and |Release
then click on the ellipsis button -~ to open the Section Set ;Re['_eazh s
. yecton, ape ection >¢ '
properties. Section Set wooD1 v e
The next dialog will allow for the modification of an existing section Shape
set or the creation of a new section set. For this tutorial, let’s click Materia
View & Edit the Existing Section Set. Ee‘fg”:‘:
esign Rule
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Section 1: Modeling

A Change the label to Wood Column and click the ellipsis button
the Shape Selection dialog.

Next, define the wood column with the following

prope rtl eS: Label Wood Column
4 Shape 2%6
A Select the NDS Wood Shapes database roa o 2
re lember Type eam v
A Setthe Wood Type as Solid Sawn besntt [ voms [ e
A Set the material to DF v (o [ e
A Set the Shape Type to Nominal Sawn Design Rule | Typica [ e
Lumber
A Choose 6X6 and click OK to exit the dialog.
e Shape Selection: Wood ? X
Database | NDS Wood Shapes v Shape Type Nominal Sawn Lumber
Wood Type 4X16
o Solid Sawn 5X5 )
Glulam B4
6X8
SCL /YN
Custom Plies 1 N
Material DF ~
Properties Preview
Fo 12 ksi E 1600 ksi
Fe 0825 ki Emod 1
Fv 017 ksi ~ COVE 025 @
Fe 1 ksi Emn 584494  ksi
SG 05 —
Type Solid Sawn, \/isually; Graded

@ Review or Change Section Set

Section Sets group similar shapes under one name for more efficient workflow.

i Create New [E View & Edit Existing

Save Database as default

Species
Grade

-2

X

@ Edit Section Set

Douglas Fir-Larch
No.1

“ ‘ cance[

next to Shape input to open

Area 825 in?

B Ly 1547 in*
e 20797 in*

J 5125  in*

-

Note: The shape selection dialogue allows users to choose the Database (NDS or CSA), Wood
Type (Solid Sawn, Glulam, SCL or Custom) as well as the Shape Type (Nominal Sawn Lumber,
Net Rectangle or Net Round).

Page [ 14



Section 1: Modeling

A Match the Section Set properties as shown in the image below and then click OK to return to the

modeling of the column.

@ Edit Section Set

Label Woed Column

Shape 6X6

Member Type | Beam v

Design List Rectangular v | Edit
Material DF v | Edit
Design Rule Typical ~ | Edit

Add

Add

Add

Area 3025 in?

Ly 76.255  in*

lee 76255  in'

J 128871 in'
-

With the member properties set begin drawing the wood columns.

A Draw a line 10ft by first clicking on the start point (0,0,0) and then clicking the end point (0,10,0)

A Right-click to “release” the mouse from the end point

A Draw a line 10ft by first clicking on the start point (25,0,0) and then clicking the end point (25,10,0)
A Right-click or press ESC to end the draw members command.

[0.10. 0 ) xv.2)

25,10, 0 (f) (X.Y.2)

In the same view and using the same drawing grid, the wood wall panel can be created. Select Wall
Panels from the Draw Elements section of the Home tab. Again, the Properties Panel changes to allow
the user to input the required information for the modeling of a wall panel including the panel thickness,

material and design rule.

To begin drawing the wall panel, set the Wall Material as Wood and make sure the Material Set is DF.

A Click the point that defines the bottom left corner of the wall panel (5,0,0)
A Drag your mouse to the point that defines the top right corner of the wall panel (20,10,0) and click

again to complete drawing the wall panel
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Section 1: Modeling

20, 10, 0 (ft)

With the wall panel added, it is also possible to add openings to the panel. To do so, first click “Escape”
on your keyboard and then double click on the wall panel to open the Wall Panel Editor. When the editor
is open, a new tab is added to the ribbon toolbar for the modification of the wall.

File Home Modify View Drawing Tools Spreadsheets ~ Advanced  Results

—s = -
& 4; E B [El @ o [El = [E:] | [ choros [F] Header “ @ Incremest. Edge Snap Options:
N 2 —d4 [ stas  [E] Topssinprate Horizontal | 1 ft Quarter Points
Openings Boundary  Hold Staps  Auto Manual  Detach Delete  Delete Al Nodes Regions Diaphragm LAl Top, Front Back  Zoom
Conditions  Downs Diaphragms Wall Regions Extents Grd Vertical | 1 ft Third Points
Modify Anchorage Regions Tools Display View Drawing Tools

The toolbar includes sections for adding openings, anchorage and regions as well as display properties
and wall panel specific drawing tools. For this tutorial, we are going to add a simple door opening by
clicking on the Opening button.

File Home Mod View Drawing Tools Spreadsheets  Adwv{
2 & i EHE — @ [H
Boundary Hold  Straps Auto  Manual Detach Delete Delete All
Conditions  Downs Diaphragms Wall Regions
Modify Anchorage Regions Tools

A Click the point that defines the bottom left corner of the opening (3,0)
A

Drag your mouse to the point that defines the top right corner of the wall panel (12,7) and click
again to complete drawing the opening
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When the opening is added, the lintel above the opening is automatically added. After adding the
opening, select the Auto button from the Regions section to create the wall panel regions.

T NE N *NiZ *Ni3 T N7

R2

Ha

R3 Rt

“N5 * NE
Next, let’s add a boundary condition at the base of the wall.

A Select the Boundary Conditions button from the Modify section.

A Select Pinned
A Click on one of the nodes at the base of the wall to add the pinned boundary condition

When the opening has been added and the regions are created, click the “x” to close the Wall Panel
Editor.

Note: RISA-3D includes three different design methods for wood wall panels; Segmented, Force
Transfer Around Opening and Perforated. For more information about these design methods and
to determine which is best for a specific situation, visit the Wood Walls — Design section of the
RISA-3D Web Help.

With the wood panel modeled, the Design Rule for the element can also be evaluated. To access the

Wood Panel design rule, click on the ellipsis button -~ next to Design Rule in the properties of the wood
wall panel.

Click Create New to create a new wall design rule.

Input Wood Wall Typ as the Design Rule Label

Set the Wood Wall Panel design rule as shown in the images on the next page.
Once the properties are set, click OK to exit the dialog.

> >
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€ Wood Wall Definition Editor

Design Rule Label | Wood Wall Typ

Framing Criteria Sheathing Criteria

Anchoring Criteria

"
Stud Spacing 16 v | to | 24
Stud Size 2X6
Top Plate 2-2X8
Sill Plate 2X6
Header Size 6x8
Header Material | Same as Wall
Chord Size 2-2X8
Chord Material Same as Wall

Green Lumber

In RISA-3D, design rules are used to set the limitations of the design for a specific type of element. For
wood wall panels, the Framing Criteria, Sheathing Criteria, and Anchoring Criteria can all be modified to

fit the project/design needs.

€ Wwood Wall Definition Editor

Design Rule Label ‘ Wood Wall Typ

Framing Criteria  Sheathing Criteria

? X

Anchoring Criteria

L 4
Sheathing Design Optimize v
Nail Spacing 2-in. | to | 6-in. v
Sheathing Thickness | 0.5 to | 0.75 in
Double Sided Sheathing | Optimum v
Code Table AWC20210S8 v | |

Sheathing Group AWC 2021 OSB

With the columns and wall panel modeled, it is possible to now add the wood truss. Before doing this, the
Section Sets for both the truss chords and webs can be created by accessing the Section Sets
spreadsheet directly from the Explorer Panel.

Data Entry

Project Grid

Materials

&
o

Section Sets

Mermber Design Rules

Wall Design Rules
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Within the Wood tab of the spreadsheet, add two new rows for the Truss Chord and Truss Web, with

each Section Set having the properties shown in the image below:

Wood Section Sets

Hot Rolled Cold Formed Wood Concrete Aluminum Stainless General

Label Shape Type Design List ~ Material Design Rule  Area [in®] lyy [in*]  lzz[in*] J[in%]
1 Wood Column - 6X6 Column  Rectangular  DF Typical 30.25 76,255 76,255 128,871
2 Truss Chord 2X8 Beam Rectangular DF Typical 10.875 2039

3 Truss Web 2¥E VBrace Rectangular DF Typical 8.25

Now that the section sets for the truss have been created, the truss can be modeled manually like any

other element in RISA-3D. However, RISA-3D gives you a quick and easy

way to create “systems” based

on predefined templates. To access the template, click the Templates button found in the Draw Elements

section of the Home tab and select Truss.

Modify  View  Drawing Tools Spreadsheets  Advanced

tee OB\ [l A o @ ff imo

@ Info Members Automesh Plates  Wall  Solids  Boundary Subgrade Templates
ﬁ- Settings of Plates Panels Conditions  Spring
-~
Model Draw Elements

Project Modal  Line  Point  Poi
Grid Mo

£

-\‘. Circular Arc
e

i

\ Parabolic Arc

Project Information o~ ‘@ @, z":") G Ip?’j 2D Grid
| =3 ri

Model Mame

Company <Licensed Company> n

i Truss

The Truss Template dialog consists of all the inputs necessary to build, position and design the truss
system. Inputs include the types of truss, number of panels, members and unbraced length properties.

For the tutorial, a Wood truss with type Pratt A will be created in the XY Plane. The truss properties can

be input as shown in the images on the following pages:
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@ Truss Template ? x

Truss Panels = Truss Options Section Set & Rotation Chord Unbraced Lengths

Y ;

|
IS ‘ -

Origin

Plane  [xr v A ‘o—l ft
TussType | Praa v 8 ‘s—l ft
Matedsl | Weod v c \o—l ft
o o Jv[o Jal e mle n

H2 0 | n

@ Truss Template ? x
Truss Panels = Truss Options Section Set & Rotation Chord Unbraced Lengths

Y "

ST : :

Origin
Left Panels Right Panels
Mo, of Panels | 3 - + Mo, of Panels | 3 - +
Panel Length [ft] Panel Length [ft]
1 4 1 4
2 45 2 45
3 4 3 4
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e Truss Template

Truss Panels  Truss Options  Section Set & Rotation

Y

N

TS

Origin
Top Chord | Truss Chord v ‘ |——‘ | 0 v ‘
Bot Chord | Truss Chord v ‘ |7‘ | 0 v ‘
Verticals ’ Truss Web v ‘ |_ ’ 0 v ‘
Diagonals | Truss Web v ‘ |7‘ | 0 v ‘
| Clear Al

@ Truss Template

Truss Panels = Truss Options Section Set & Rotation

Y v

Ai IS

Origin

Lb-in Lb-out  Lle-top  Le-bot

o L] (5| [5_] [son]

Clear All

Chord Unbraced Lengths

N

/I

H1

L

H2

? X

/

Chord Unbraced Lengths

——

|
/12,

H1

Lb-in

Lb-out  Lle-top  Lec-bot

s n] [0 | [sn] [0

“ cancel
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Note: The input of the unbraced lengths for the chord members is important for the overall design of
the members. Within the truss template, various unbraced lengths can be defined. These include:

A Lb-in (Top/Bot): Unbraced length for in-plane bending

A Lb-out (Top/Bot): Unbraced length for out-of-plane bending

A Lb-top (Top/Bot): Unbraced length for bracing against Lateral Torsional Buckling @ top or
bottom flange of member

A Lb-bot (Top/Bot): Unbraced length for bracing against Lateral Torsional Buckling @ top or
bottom flange of member

Additionally, the Segment command can be used when the unbraced length is defined by the location
of brace points which are created when nodes are created along the length of a member. In the case
of a truss, it's where the web members frame into the chord members. For more information about
unbraced lengths in RISA-3D, visit the Unbraced Lengths section of the RISA-3D Web Help.

When the properties are input, click OK to create the truss. A separate window will open showing the
location of the created truss. Close this window.

With the truss created, the rest of the gable roof structure can be created by making multiple copies of the
truss. We first need to select only the truss members (chords and webs) to be copied.
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o—
=
Select by

To do this, we can use the Select by Property ™= button found on the Home tab.

The Select Elements by Property tool allows users to specify properties specific to nodes, members,
plates, wall panels, solids or loads in order to create a more “refined” selection. This makes it easier to
modify or review a specific part of the model.

A With the dialog open, select the Members tab.
A Click on the checkbox for Section Set/Shape
A Choose Truss Chord from the dropdown and click Select
A Choose Truss Web from the dropdown, click Select and then click Close.
@ Select Elements by Property 2 X
Y 7 = [l = - &,
Nodes Members Plates Wall Panels Solids Loads Coordinates
Select by:
Member Label
Parallel to Member
Parallel to Axis
Section Set/Shape Truss Web v
Design List
Materials
Member Type
Design Rule
Function
e Seismic Design Rule
\\‘“‘,,;;.,‘ Tension/Comp
T~ — Connection Rule
™~ ~— Inactive (makes Active)
h T~ Overwrite Lock
P
~ Overwrite previous selection
»
Close dialog after Select/Unselect
Clear All m Close

With the truss selected, click the Modify tab on the ribbon toolbar and in the Copy section, select Global.

File Drawing Tools  Spreadsheq

O — /- B‘E

W —

: o g8 [\ Of
Q : e Hx I,
Delete  Delete  Delete All Global Local Pointto Rotate  Mirror
Single  Multi  'Wall Regions Offset  Point

Delete Copy

The Properties Panel changes to show the options for the global copy. In this model, we want to create
multiple copies in a specified direction. To do this:

Input 5@-3 in the Z Increment box.

Click the checkbox for Connect Bays

Set the Bay Fixity property to Pinned End Struts
Click Apply to Selected

Right click or press ESC to end the command

>y > D B>
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Your model should now look like this:

Before moving on, we need to make some changes to how the trusses are connected. Let’s first change
all the struts that connect the trusses together:

> > D

Click the Select by Property button found on the Home tab.

Select the Members tab

Enable the checkbox for Section Set/Shape and select W8x10 from the dropdown
Click Select and then click Close

With all the struts selected, we can change the properties of the members in the Properties Panel:

v v > D>

Click on the ellipsis button ... in the Shape cell to open the Shape Selection dialog.
Click on the Wood tab and under Shape Type select Nominal Sawn Lumber
Choose 2x4 from the list

Click OK to exit the dialog
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Next, we will delete the struts at the extreme ends of the trusses. Select the members shown in the
following image and hit the delete key to remove the end struts.

Now we can model the glulam beams at each roof eave. Before doing this, the Glulam Beam section set
needs to be created:

A Click on the Members button on the Home tab

A Set the Material Type to Wood

A Select Section Set from the Section/Shape dropdown and click on the ellipsis button - next to
the Section Set input field
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The next dialog will allow for the modification of an existing section set or the creation of a new section
set. For this tutorial, let’s click Create New to create a new section set with the following properties:

A Set the Label to Glulam Beam

A Click on the ellipsis button ... in the Shape cell to open the Shape Selection dialog.

@ Shape Selection

I

General Hot Rolled Cold Formed

Database | NDS Wood Shapes
Wood Type

Solid Sawn

o Glulam

SCL
Custom

Material 24F-1.8E 5P Balan... ~

Properties

Feee 24 ksi Fu 0.26
Fee. 24 ksi F. 1.1

Foy 1.45 ksi Fe 1.6

Fu 0.3 ksi E mea 1

COVe 04 Eaxial wn 887.845
Ey 1800 ksi Exmn 951262
Ey 1600 ksi Eymn 845566
Eaxial 1680 ksi

Save Database as default

Select the NDS Wood Shapes database
Set the Wood Type as Glulam

Set the material to 24F-1.8E SP Balanced
Set the Shape Type to Net Rectangular

Set the Member Type to Beam

D> D> D

The

«Q

Right click to release the cursor

> > > >

kesi
kesi
kesi

Set the Design List to Glulam_SouthernPine
Click OK to finish the creation of the Section Set

|

Wood

Shape Type

Thickness

Width

Preview

Type
Species
Grade

a

Aluminum Stainless
Met Rectangular ~

3.5 in

1379 in

Glulam, NDS Table 5A
24F-1.8E_SP_BAL

na

“ | Cancel

lulam beams can now be modeled at each of the roof eaves.

Input 3.5” as the thickness and 13.75” as the width, then click OK to exit the dialog.

Draw a member from left eave of first truss (0,10,0) to the left eave of the last truss (0,10,-15)

Draw a member from right eave of first truss (25,10,0) to the right eave of the last truss (25,10,-15)
Right click or press ESC to end the command and press ESC again to exit the Drawing Tools

Before finishing the modeling of the truss, let's make some changes to the properties of the eave

members that were just added.
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Hold the CTRL key and click the two eve members to “multi-select”.
Expand the section for Design Properties

Type Segment for the value of le2

Press ESC to clear the selection

> > > >

Design Properties -~

le, ft Segment
lel, ft

le-bend top, ft Lbyy
le-bend bot, ft

With the entire truss system created, it may be valuable to save a Selection State. Selection states make it

easy to recall a group of selected items (nodes, members, plates, etc.). In this example, let’s create a
selection state for the entire truss system.

A To do this, we can use the Select Elements by Property Sj‘fby button found on the Home tab.
A Select the Members tab Property
A Enable the checkbox for Section Set/Shape
0 Choose 2x4 and click Select
0 Choose Truss Chord and click Select
0 Choose Truss Web and click Select
0 Choose Glulam Beam and click Select
A Click Close to exit the dialog

With the members selected, click on the Saved Selections button = found on the Selection Toolbar.

A Click Save Current and enter the description for the selection state as Wood Truss and click Save.
A Click the Close button to exit the Saved Selections dialog.

With the selection state now saved, the selection can be recalled by first clicking the Save and Recall
Selection States button and then selecting Wood Truss and clicking Retrieve.
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It is now time to model the masonry wall that
supports the last truss as well as the end of the
glulam beams. Before creating the wall, click the YZ
button on the View Toolbar in the 3D View Window
so that only the last truss can be easily selected.

With only the last truss selected click the Lock G
button from the Selection Toolbar found in the 3D
View Window. Doing this will “hide” the parts of the
model that were not selected.

After selecting the truss, click the ISO button on the
View Toolbar in the 3D View Window.

To start drawing the masonry wall panel:

A Click on the Wall Panel button found in the
Draw Elements section of the Home tab.

-

Note: When selecting members, drag from left to right to select all objects that are entirely enclosed in
the selection rectangle (window selection). Drag from right to left to select all objects that are crossed
by the selection rectangle (crossing selection).

Let's enable the Drawing Grid and set the grid as shown in the image below:

m Type Rectangular w ¥ Increments | 23@1 ft X 0 ft E

. Plane | XY e Y Increments | 30&1 ft ¥ |0 ft R ]
Dlsglay Click
Grid Color e Skew Angle 0 deg Z |13 ft  tolocate
Drawing Grid P Drawing Grid Origin

With the drawing grid visible, let’s first evaluate the Design Rule for the masonry wall.

A Set the Wall Material as Masonry
A Click on the ellipsis button - located in the Design Rule row.
A When the dialog opens, click Create New to create a new Wall Design Rule

The Masonry Wall Definition Editor will open, and the Design Rule Label can be set to Masonry Wall
Typ. Within this interface the wall type (reinforced or unreinforced), block thickness, rebar size and spacing
as well as details for the lintel can be modified. For this example, let’s review one of the properties:

A Verify the Block Thickness is set to 8” and click OK.

Now the rest of the wall properties can be set, and the wall can be modeled:

A Set the Material Set to Concrete Matl

A Click the point that defines the bottom left corner of the wall panel (0,0,-15)

A Drag your mouse to the point that defines the top right corner of the wall panel and click again
(25,10,-15)

A Press ESC to end the command
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With the wall created, let's now add a door opening and two window openings to the masonry wall:

A Double click on the masonry wall panel to open the Wall Panel Editor
A Click on the Openings button to add the door and window openings as shown in the image below:

s
s
N~
o
! 2ﬁ! 3ft ! 4 ft | 4 ft . 4 ft | 4 ft | 4 ft |
A Click on the Boundary Conditions button and select Fixed
A Click on any of the nodes at the base of the wall to apply the fixed boundary condition
A Click the Auto button in the Regions section to create the wall panel regions
A Close the wall panel editor

With only the masonry wall panel selected, click the Turn OFF the Unselection Lock 8 button from the
Selection Toolbar found in the 3D View Window. Doing this will show the entire model.

In the Quick View section of the Home
tab, click on the rendering button T to
show the rendered view of the model.

With the wood and masonry portion of
the model complete, it is time to move
on to modeling the steel and concrete
two-story building that completes the
structure.

Page | 29



Section 1: Modeling

Let’s

start by creating the Drawing Grid by clicking on the Drawing Tools tab. Set up the Drawing Grid as

shown in the image below:

m Type Rectangular w XIncrements | 40@1 ft X |0 ft @
. Plane | XZ ~ Z Increments | 25@1 ft ¥ |0 ft X _
Dlspla}r Click

sz Color ~ Skew Angle | 90 deg  Z |0 ft  tolocate
Drawing Grid P Drawing Grid Origin
With the grid set, let’s specify the properties of the concrete column.
A On the Home tab, select Members to open the draw members tool.
A Change the Material Type to Concrete
A Select Section Set from the Section/Shape dropdown
A Click on the ellipsis button - located in the Section Set row and click to Edit/View the Existing
Section Set
A Create the Conc Column section set with the properties shown in the image below:
€ Edit section set 7 X
Label ‘ Conc Column Area 144 in®
Ly 1728 in*
Shape CRECT12X12
[ 1728 in*
Member T Col v
emper Iype olumn ) 2557 44 in‘i
Design List Rectangular Square ‘ Edit | Add
Material Conc4000NW v || Edit | Add
Design Rule Typical ~ ‘ Edit | Add
A Click OK to finish the creation of the section set.

Now to draw the column:

>~ >~

> 3>

Click the column start point (25,0,-40) ‘@

On the Drawing Tools tab, click the Lock to Global Axis button él\op;'I to “lock” the drawing to the
global axes (X,Y,Z) similar to the “Ortho” command in AutoCAD. "~

Move the cursor 10ft vertically (along the Y axis) to the column end point (25,10,-40)
Right click or press ESC to end the command
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Let’'s now use the Data Entry spreadsheets to help create the concrete walls that support the floor and
roof framing.

A Click Node Coordinates on the Explorer Panel to open the node coordinates spreadsheet
A Scroll to the bottom of the spreadsheet and press Enter to add a new row

A Add two nodes with the coordinate information shown in the image below (your labels may be
slightly different):

With the node coordinates entered, click on the Wall Panel button found in the Draw Elements section of
the Home tab to create concrete walls with the following properties:

Set the Wall Material to Concrete

Set the Thickness to 8”.

Set the Material Set to Conc4000NW

Click on the ellipsis button - located in the Design Rule row.
When the dialog opens, click Create a New Wall Design Rule

o B B D

The Concrete Wall Definition Editor will open, and the Design Rule Label can be set to Concrete Wall
Typ. Within this interface the rebar placement, rebar cover, as well as rebar size and spacing can be
modified. For this example, let’'s make one simple change:

A Change the Vertical Reinforcing to #7 and click OK.
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