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Before You Begin

Hardware Requirements
Minimum

Any Windows compatible computer with a Pentium 3 or better processor
Windows 2000XR Vista

256 MB of RAM

32 MB of RAM

200 MB of hard diskpaice

Two or three button mouse
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Recommended

Windows XP

As much extended RAM as possible
As much free disk space as possible
Two button mouse with wheel
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Note

1 The amount of space needed by RISASettiGolve a particular structural model
depends on the sizof the file. RISASectidvas been written such that it will use as much
RAM as is available. If this isn't enough, RISASection will start using hard drive space until
enough memory is obtained to solve the problem. Of course, if RISASection is required t
use hard drive space, the solution will be much slower. So, the more memory you have
available, the better.

License Agreement
ENDUSER LICENSE AGREEMENT FOR RISA TECHNOLOGIES, LLC® SOFTWARE

The RISASection softwgmeoduct (SOFTWARE PRODUCT) includes computer software, the
associated media, any printed materials, and any electronic documentdioimstalling, copying or
otherwise using the SOFTWARE PRODUCT, you agree to be bound by the terms of this adgireement.
you do not agree with the terms of this agreement RISA Technologies, LLC is unwilling to license the
SOFTWARE PRODUCT tolyasuch event you must delete any installations and destroy any copies
of the SOFTWARE PRODUCT and return the SOFTWARE PROIBBJEthmdlogies, LLC within

30 days of purchase for a full refund.

Copyright 2@0 by RISA Technologies, LLC. All rights resefvedSOFTWARE PRODUCT is protected
by United States copyright laws and various international treafi#gights not specifily granted
under this agreement are reserved by RISA Technologies, LLC.

1. SOFTWARE LICENSE. The SOFTWARE PRODUCT is licenséd, nglitsdilte and interest is
and remains vested in RISA Technologies,YdiCmay not rent, lease, or lend th®STWARE
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Before You Begin

PRODUCTou are specifically granted a license to the use of this program on no more than one CPU

at any given timeThe Network Version of the SOFTWARE PRODUCT is licensed for simultaneous use
on a certain maximum number of network stations tlvaties on a per license basis. As part of the

license to use the SOFTWARE PRODUCT, the program user acknowledges the reading, understanding
and acceptance of all terms of this agreeméltie SOFTWARE PRODUCT may not be reviewed,
compared or evaluated in gmanner in any publication without expressed written consent of RISA
Technologies, LLEou may not disassemble, decompile, reverse engineer or modify in any way the
SOFTWARE PRODUCT. If the SOFTWARE PRODUCT was purchased at a discounted price for
educatbnal purposes it may in ho event be used for professional design purpdseserms of this

license agreement are binding in perpetuity.

2. DISCLAIMER. We intend that the information contained in the SOFTWARE PRODUCT be accurate
and reliable, but it is eirely the responsibility of the program user to verify the accuracy and
applicability of any results obtained from the SOFTWARE PROTIH¢CIOFTWARE PRODUCT is
intended for use by professional engineers and architects who possess an understanding of

structural mechanicdn no event will RISA Technologies or its officers be liable to anyone for any
damages, including any lost profits, lost savings or lost data. In no event will RISA Technologies, LLC
or its officers be liable for incidental, special, giu@ or consequential damages or professional
malpractice arising out of or in connection with the usage of the SOFTWARE PRODUCT, even if RISA
Technologies, LLC or its officers have been advised of or should be aware of the possibility of such
damagesRI& Technologies, LLC entire liability shall be limited to the purchase price of the
SOFTWARE PRODUCT.

3. LIMITED WARRANTY. RISA Technologies, LLC warrants that the SOFTWARE PRODUCT will operate
but does not warrant that the SOFTWARE PRODUCT will ope@téreeror without

interruption. RISA Technologies, LLC sole obligation and your exclusive remedy under this warranty

will be to receive software support from RISA Technologies, LLC via telephone, email or fax. RISA
Technologies, LLC shall only be obligateprovide support for the most recent version of the

SOFTWARE PRODUCT. If your version of the SOFTWARE PRODUCT is not the most recent version
RISA Technologies, LLC shall have no obligation to provide support in any form. Except as stated

above the SORVARE PRODUCT is provided without warranty, express or implied, including without
limitation the implied warranties of merchantability and fitness for a particular purpose.

4. PROTECTION DEVICthe event the SOFTWARE PRODUCT requires the use of £PRDITE

DEVICE to operate, you are specifically prohibited from attempting to bypass the functionality of the
PROTECTION DEVICE by any means. If the PROTECTION DEVICE becomes broken or inoperable it
should be returned to RISA Technologies, LLC for a repdatefhe replacement will not be

provided if RISA Technologies, LLC can not affirm that the broken PROTECTION DEVICE was originally
provided by RISA Technologies, LLC for use with the SOFTWARE PRODUCT. A lost or stolen
PROTECTION DEVICE will not be replac®ISA Technologies, LLC.

5. TERMINATION. RISA Technologies, LLC may terminate your right to use the SOFTWARE PRODUCT
if you fail to comply with the terms and conditions of this agreeménsuch event you must delete

any installations and destroy awgpies of the SOFTWARE PRODUCT and promptly return the
SOFTWARE PRODUCT to RISA Technologies, LLC.

6. CHOICE OF LABY.entering into this Agreement in accordance with Paragraph 1, above, you
have agreed to the exclusive jurisdiction of the State and Fédewurts of the State of California,

USA for resolution of any dispute you have relating to the SOFTWARE PRODUCT or related goods
and services provided by RISA Technologies, LLC. All disputes therefore shall be resolved in
accordance with the laws of thgetate of California, USA and all parties to this Agreement expressly
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agree to exclusive jurisdiction within the State of California, USA. No choice of law rules of any
jurisdiction apply.

"RISA" as applied to structural engineering software is a tradeofdRkSA Technologies, LLC.

TechnicalSupport

Complete program support is available to registered owners of RISASection and is included in the
purchase price. This support is provided for the life of the program. Teeoflthe program" is

defined as the time period for which that version of the program is the current version. In other
words, whenever a new version of RISASection is released, the life of the previous version is
considered to be ended.

RISA Technologidd, C will support only the current version of RISASection.
Your options to contact RISA Technologies, LLC:

E-mail: support@risatech.com

Phone: (949951-5815

Installation
To install RISASection please follow these instuasti
1. Put the RISASection CD in your computer CD drive.

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

3. LYy GKS wdzy RXMHidyDKE? B s(KESINS obtrFEEE drive)sandiihériclick | 6 S €

the OK button.
4. Follow the orscreen instructions.

General Reference Manual 3
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Overview

How it Works

The sections that you create will be made up of basic shapes. You may-gtcibler dragand-drop
these shapes from the shagtibrary to the workspace where you build the overall section. Working
on the optional drawing grid you may reposition and resize the basic shapes to achieve the desired
Cross section.

The properties of the section may be continuously updated as yowaditefine your section. Once
you have described the section you may build a report for printing or save the file for future use in
RISASection or for importing by REZEAand RISAD.

Main Features

Main features of the prgram are:

il

Sections can be created by combing basic concrete shapes, hot rolled steel shapes, cold
formed steel shapes, HSS shapes and-bpikhapes.

The program works in mm, cm, m, inch and foot units

Sections can be saved in either User Library, wracthttten be ready by RISA 2D and RISA 3D
analysis programs.

Multiple Sections can be defined and edited at the same time

The program can run at the same time as RISA2D or 3D and can define or edit new Shapes in
RISA database immediately.

The program showshe location of the centroid and overall size of Section

The computed properties are automatically updated after modification of the Section, when
the right option had been selected.

Different color is assigned to each type of Shape and may be modifidu: mser

A comprehensive report can be generated including summary of overall properties of each
individual Shape in the Section.

Geometric properties may be computed using gross section, homogeneous section, or on the
basis of equivalent section.

The grapic view and the output show the shape and dimensions of the Shapes and Sections
and also show the rendered, solid view.

The program works with a completely interactive, graphical interface, using single screen
Desktop.

Several sections can be defined isilagle project/working file.

The program has extensive report generation facility to create professional looking
calculation reports, with full formatting options

Graphic output can be obtained in various standard formats
Unlimited Undo option is availadl

RISASection 1.1
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Sections that can be handled

Basic Concrete Shapes, defined by dimensions

Basic Hot Rolled Shapes, defined by dimensions

Basic Cold Formed Shapes, defined by dimensions

Standard Hot Rolled Shapes, defined by manufacturers (not editable)
Standard Cold Fmed Shapes, defined by manufacturers (not editable)
Sections defined and included in the RISA2D and RISA3D Database

User Drawn Concrete Shapes (closed polygons)

User Drawn Cold Formed Shapes (open polylines)

User Defined Budtip Shapes

Sections and Shapalefined in User Library

Composite Shapes made from any combination of above Shapes

=A =4 =4 4 -4 4 A4 A4 -4 -4 -4

Section File Names andteraction with RISA2D and2-D

Sections are saved in files with a .nms extension. Multiple sections may be created and saved in one
file, so you could have a file called STEEL.nms and one called CONCRETE.nms that store your steel
and concrete shapes separéiteYou might name your files by project instead. That is completely up

to you. All these sections are saved together by cliclhg

RISA3D and RIS&D look for all .nms files in the direcyospecified under Tools>>Preferences>>File
Locations tab and simultaneously provides a list of all sections that exist in any of the .nms files. You

can see which sections are available by clicking ol ZLwithin RISAD or 2D.Then click on the
General tab and under Database/Manufacturer you can select RISASection. You will then be able to
see the sections available to you. The list that we provide is ofdhges of the sections within each
section file, so use unique, descriptive names for each section you create.

General Reference Manual 5
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General l Hot Rolled ] Cold Formed ] Yood ] Concrete ]

CoC v Arhitrary
C-L

C-LA

MoDeck

JinDeck
Coverplated
REShapel
CoverediyF
CoveredChannels
Testing121 10,3 0n

tegsss5s
(A0 & in Wigwy

Database ! Manufacturer

[ Make Default Database

0] | Cancel| Help |

A common problem users have is thaejhmodify the file name of each section, but they don't

rename the name of the section within RISASection. Our default name for a section is Sectionl.
Thus, if you do not change this name and you have multiple files, you will not see all of your sections
in the database within RISABor 2D. Each section must have a unique name within the file to be
seen.

Once you have your section created, you can pick your section within Section Sets>>General
Tab>>Shape Button to actually add your RISASection sectiogettion set. You can also choose
the section when laying out members, or modify to that section once you have created a member.

Computation of Properties

Closed Shapes

Geometrt properties for closed shapes are computed usingablggon method. All closed shapes
are represented by closed polygons. Several strdightsegments represent curvilinear and circular
shapes or edges. The propertiglsthe overall shape are computed by geometric summation of the
properties of a trapezoid defined by projection of two consecutive points of the @&stion to the

x and y axis. All concrete and hot rolled steel shapes are handled in this manner.

Accurag of the Polygon Method

The above method for computation of geometric properties is generally adequate for shapes of
usual dimensions and proportions. The method may lose some of it accuracy for very oblong shapes,
highly curvilinear shapes and for shapéth very small or very large dimensions. These errors are

6 RISASection 1.1
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introduced due to numerical roundff and may be more pronounced in the results of for second
moment of area. Every closed shape is defined by a set of lines and its properties can be calculated
by combining the properties of the component individual lines.

Thin Walled Open Shapes

The properties for open shapes are computed by using the polyline method. Alvéitied open
shapes are represented by pohds with specified thickness. Curvilinear and circular shapes or
edges are represented by several straijhe segments. The properties of the overall shape are
computed by geometric summation of the properties of a line segment defined by projectiaroof t
consecutive points of the crosection on to the x and y axis.

The methods for computation of geometric properties are generally adequate for shapes of usual
dimensions and proportions. The methods may lose some of its accuracy for very oblong shapes,
highly curvilinear shapes and for shapes with very small of very large dimensions. These errors are
introduced due to numerical round off and may be more pronounced in the results of second
moment of area.

Plastic Modulus

An iterative procedure is used to compute the plastic section modulus. The location of a "neutral
axis" is determined that weighted areas above and below this line are equal. The plastic modulus is
then computed as the moments of area about this neutrasa

Torsion Constant J

For all shapes, besides circles and pipes, a full finite element solution of the torsional stress
distribution is used. The section is meshed with finite elements and solved to determineciiclesr
and pipes we use the exact formula for torsional constant J.

In testing the finite element modeling solution for accuracy, multiple methods are used. For
checking rectangular shapes we compare our FEM solution with the formula J = k*b”3*h where ki
a table value dependent on h/b ratio. For thin shapes we compute the approximate J as a sum of its
thin rectangles. Many thin and thick shapes were tested in comparison with J calculations in other
products and were within a couple percent error.

Built-up andComposite Sections

The properties of a buitip or composite section are computed by weighted summation and
transformation of individual shape properties to the section ceittrd he weight of the shapes is
based on the relative ratio of the modulus of elasticity of individual shape to that of the base
material.

A Property Multiplier is used to specify the relative weight of the shap@dutus of elasticity in the
overall section. It is the ratio of the modulus of elasticity of a particular shape to the base modulus
of elasticity. This Factor may be assigned a fixed value for each shape, or it may be computed
automatically by the prograras the ratio of the Modulus of Elasticity of the shape material and that
of the Base Material.

Any positive, negative or zero value may be specified:

1 or a positive value = Solid or positive Shape

General Reference Manual 7
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0 = Ignore the Shape in properties calculations
-1 or a-negative value = Void or hole or a negative Shape

Note that when using a negative value for a hole you want to make sure that the negative property
value that use is negative of the property multiplier that you are putting your hole onto. For
example, ifyou steel is your material and you are punching a hole into solid section, you want your
modulus of elasticity for your steel to be 29000 ksi and the modulus of elasticity for your hole to be
29000 Ksi.

You may specify the property multiplier in one witways. Doublelick a shape, in the workspace
to open the editor and specify the modulus of elasticity and we will modify the property multiplier
accordingly. Alternatively, clid to view the layout of all shapes currently in the section. The table
also shows the multiplier for each shape, which you can modify manually.

Section Properties

The calculated section properties (describedblnd are listed on the lower right window. With the
View Options on the Option menu you may have properties calculated automatically as you build

and edit a section or manually by click =, . Click J= to calculate the torsional constant J, which
may not be calculated automatically. You may print the properties for the current section by clicking

& or create a report that contains multiple sections.

You may calculate transformed properties for composite sections that have shapes of different
materials. To do this you may set theoperty multiplier for different shapes.

8 RISASection 1.1
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Calculated Properties

Property Label

Description

Total Width and Heigh

Total overall width and height of the section.

Center, Xo

Horizontal distance from the globalaxis origin to the centroid of the
section.

Center, Yo

Vertical distance from the globalais origin to the centroid of the
section.

X-bar (Right and Left)

Distance from the centroid of the section to the extreme right and lef
fiber.

Y-bar (Top and Bot

Distance from the centroid of the section to the extreme top and bott
fiber.

Area, AX

Total area of the section.

Inertia, Ixx and lyy

Moment of inertia about the global X and Y axes.

Inertia, Ixy

Polar moment of inertia.

Torsional J

Torsion constan

Sx (Top and Bot)

Elastic section modulus of the extreme top and bottom fibers.

Sy (Left and Right)

Elastic section modulus of the extreme left and right fibers.

rx and ry

Radius of gyration about x and y.

Plastic Zx and Zy

Plastic section modulus abt x and .

General Reference Manual 9



Application Interface

The bar along the top of the screen is called the title bar, which displays the name of the file that is

currently open. The three butto on the far right side of the title bar are used to control

the main window. The left button will shrink the main application window to a button on the
taskbar. The middle buth will shrink or maximize the window on your screen. The right button will
close the window, prompting you to save changes if necessary. You will also see these buttons in
other windows and they have the same functions there as well.

The actual work thagou do will be in the main area on the screen, which is called the workspace.
When you open a model view, spreadsheet, or a dialog, it will be opened in the workspace and
listed in the Window menu. You may have as many windows open as you like.

Program Structure

The general overview of the RISA Section software is shown below. The workspace features various
menus, toolbars, graphical editing tools and displays. Below we will describe each of these
components:

Main Menu
Toolbars
Status Bar
Rendered View
Shapes Library
Workspace

=A =4 =4 4 4 A A

Properties Window

Main Menu

All of the program features may be accessed tlgiothe main menu system at the top of the

screen, beginning with File on the far left and ending with Help on the far fdoking on each of

these menus (listed below) will display smitenus that contain options that you may choose from.

You may alsoedect the main menus by using the ALT key along with the underlined letter in the
menu you wish to choose. You may then continue to use the keyboard to choose from the menu
options. In addition, some of the menu options will have hot key combinationsl listéhe right of

the option. These hot keys allow you to use the keyboard to access features without using the menu
system.

File Menu

New Section File will close theroent file, prompting for saving if necessary, and will open a new
file.

Open Section File will close the current file, prompting for saving if necessary, and will open an
existing file.

Save Section File will save the current file, prompting for a namexédssary.

10 RISASection 1.1
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Save Section File As... will save the current file, prompting for a name.

Project Information will allow you to enter information such as project name, job number, company
name, designer name and any adalital remarks. It will put this information as a header on the
pages of your reports.

Print Current Section will access RISA Section printing options.
Print Setup... will access RISA Section printing options.

Exit will close RISA Section, prompting fosirsg if necessary.

Edit Menu

Undo will undo the last edit that was applied to the model, whether it was made graphically or in
the spreadsheets. You may continue to apply Utademove up to 100 model edits.

Redo will reverse the last undo that was applied to the model. You may continue to apply Redo to
remove up to 100 undo operations.

Cut will remove the selected spreadsheet cells or model view from the active window wallit it
Copy (See below).

Copy will copy the selected spreadsheet cells or model view from the active window to the
clipboard.

Paste will paste data from the clipboard to the spreadsheet cells.
Select All Sections will select the entire model.

Delete Sectionill delete the selected portion of the model.

Section Menu

Add New Section to File creates a new (blank) section in the file.
Rename Section prompts for a new name of the current section.
Remove Section from File deletes theremt section from the file.

Shape Layout lets you view and edit the labels, positions and multipliers for each individual shape in
the section.

Edit Current Shape let's you view and edit the labels, dimensions, multipliers and the modulus of
elasticity ofthe currently selected shape in the workspace.

Show Dimensions toggles the dimensions in the workspace on and off.
Rotate and Flip provides tools to move selected shapes relative to their local axes.
Align and Stack provides tools to move selected shegasive to other selected shapes.

Add to Report adds additional sections to an existing report.

Results Menu
Compute General Properties computes all properties except for the torsional constant J.
Compute Torsional Constantdmputes the torsional constant J.

Report Creation Wizard builds reports for printing.

General Reference Manual 11
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Preview Current Report shows the current report on the screen.

Print Current Report prints the current report, which consists of all of the sections in the file and
anything else that you have manually added to the report.

Print Current Section prints the properties, basic properties and diagram of the current section.

Options Menu
General Options... provides options for units and file locations

View Options... provides for color choices, automatic refresh or recalculation, and gives the Reset
button to set these settings back to default settings.

Section Property Options... provides options for calculation of transformed section properties.

Help Menu

Contents opens the help file so that you may search the contents and the index.

Send Email to RISA initiates amail to RISA Technologies.

Go to RISA Web Site opens the default internet browser to the RISA Technologi#s.webs

About RISA Section provides version and serial number information.

Shortcut Menu

The shortcut menu is also referred to as the Righitk menu. This is because to access the shortcut
menu you simply click the RIGHT mous#dn where you are working to see options that are
relevant to what you are doing. For example if you right click in the workspace a menu will pop up
and provide options to help you modify the section.

Perhaps the most important feature of this menu isttlt is located wherever you RIGElick the
mouse. This way you do not need to move away from where you are working to select the features
you want to use.

Toolbars

This section will describe various toolbars available aed tisage. Equivalent menu options are
available for almost all toolbar buttons. The toolbars have been grouped into two or more bars (a
main bar and a bar attached to each viewport) from the point of view of common and specific
usage. The viewport tool bavill affect only that viewport but the main tool bar can be used for
tasks common to all viewports or properties, windows, etc.

(1) Main Toolbar

5 | New Creates a new Section file. The preddile will be closed and if it has not
been saved previously then program will ask for the name of the File for
saving Current Sections.

= | Open Opens an existing Section File.
& | Save Saves the current Section File.
& | Print Prints the current Section Report.

12 RISASection 1.1
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Current
[ | Add Adds a new Section to the current file.
Section
fig | Rename | Allows renaming of a Section.
Section
«= | Remove | Removes selected section from file.
Section
& Cut The selected Shapes in the Main Drawing Area are cut by pressing this b
and are placed in the Clipboard. You can press the Paste button to bring |
back onto the Main Drawing Area.
Copy The selected Shapes in the Main Drawing Area are copied to the Glipboa
These copied Shapes can be pasted using the Paste button.
B | Paste The Shapes placed in the Clipboard using Copy button or Cut button can
pasted in Main Drawing Area.
w | Delete Deletes the selected part of the section.
3 | Undo Undo previous action. This can be used to undo multiple previous actions
r« | Redo Redo the previous Undo. This can be used to redo multiple previous actig
= | Section Computes Basieroperties of the Section.
Props
J= | Torsion Computes the Torsion Constant of the Section.
Props
L | Report Starts the Report Creation Wizard.
Wizard
@ | Preview Allows you to preview the current report.
&8 | Print Prints the current report for all of the sections in the file.
Report
(1 | Help Opens the Help contents.
= | Email For sending #nail to RISA Technologies. An internet connection is needed
this option.
$ | Website | Leads to the RISA Tewlogies web site. An internet connection is needed |
this option.
% | About Tells you which version of RISA Section you are running and gives the
copyright date.
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(2) Main Drawing Area \éwport Toolbar

+ | Refresh Refreshes all views and calculates the Section properties.
3 | Edit Layout | Opens Edit Shape Layout to locate the shapes by specifying coordinates
angles.
77 | Shape Opens the Shape Editor Form for the currentghalhe Shape Editor is use
Editor to modify the dimensions and properties of the current shape.
nd | Toggle Dimg Toggles the display of overall dimensions of the Sectionamvthin Drawing
Area.
{* | Rotate This command will rotate the selected group of Shapes by the amount yq
Group specify.
*k | Rotate Rotates the selected Shape by 90 degrees in the clockwise direction.
Clock
d% | Rotate Rotates the selected Shapg 90 degrees in the countetockwise direction.
Counter
Ak | Flip Horiz | Flips the selected shape about a vertical axis.
= | Flip Vertical| Flips the selected shape about a horizontal axis.
IZ= | Align Left | Aligns the selected Shapes on their left edge. The alignment is done with
respect to the last value of the xxoordinate of the first selected shape.
& | Align Aligns the selected Shapes along the vertical centerline. The alignment i
Center done with respect to the xentroid of the first selected shape.
=] | Align Right | Aligns the selected Shapes on their right edge. The alignment is done wi
respect to the highest value of thecoordinate of the fist selected shape.
i | Align Top | Aligns the selected Shapes on their top edge. The alignment is done with
respect to maximum value of thegpordinate of first selected shape.
o«f | Align Aligns the selected Shapes along the horizontal centerline. The alignmer
Middle done with respect to the-gentroid of first selected shape.
i | Align Aligns the selected Shapes along bottom edge. The alignment is done w
Bottom respect to the lowest value of thegoordinate of the first selected shape.
o¢ | Stack Stacks the selected Shape vertically, one on top of the other. -The x
Vertical coordinates are not changed.
eal | Stack Stacks the selected Shape horizontally, digeside. The ycoordinates are
Horizontal | not changed.
Show/Hide | Show/Hide the Grid Lines. This may be used to hide gridlinesdi@ar view
Grid of the Shapes and the Sections in the Main Drawing Area.
£ | Modify Opens the Paper Grid Size form which allows you to modify grid size and
Grids spacing.
*. | Snap to Toggles the Snap to Grid Option. If Snap to Grid is activated then all

14

RISASection 1.1



Application Interface

Grid movements of the mouse are locked to the nearest grid. This includes
drawing of shapes, moving shapasresizing the shapes. For more precise
control, you may modify the grid sizes, switch off the Snap to Grid option
use Shape Layout Editor.

Reset View | Resets the View. ThislWwieset the view in such a way that the whole Secti
is visible with all shapes on the Main Drawing Area.
# | Zoom In This button will enlarge the view and you may then scrohgisine horizontal
and vertical scroll bars to any required view.
=} | Zoom Out | This button will zoom out to see more of the section in the view.
@ |Add Current | Add the current view to the Main Report.
View

(3) Graphic Viewport Toolbar
3D | View 3D Switches fronma section view to a three dimensional view.
Reset View | Resets the View. This will reset the view in such a way that the whole

Section is visible with all shapes on the Main DrawAnea.

# | Zoom In This button will enlarge the view and you may then scroll using the
horizontal and vertical scroll bars to any required view.

=} | Zoom Out | This button will zoom out to see more of the section in the view.

L} | Add Current | Add the curent view to the Main Report.

View

(4) Properties Viewport Toolbar

Copy The selected Shapes in the Main Drawing Area are copied to the Clipboa
These copied Shapes can be pasted using thie Batton.
L} | Add Current | Add the current view to the Main Report.
View

Status Bar

The status bar passes useful infotioa to you as you work. It is divided into three parts located
along the bottom of the main application window, just beneath the workspace.

The first box gives the number of sections that are in the file. Note that you can create multiple
sections and s them within a single file.

The second box gives the name of the shape that is currently shown in the workspace.

The last box on the status bar indicates the coordinates where the cursor is currently located.
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Rendered View

30| e =R

The rendered view is the upper right window that shows the
rendered (solid) form of the section created in the Workspace.
view has its own toolbar. The colarsed in the rendering may be
adjusted in the Options.

Closed shapes are filled with appropriate color. The open shap
drawn as single lines, irrespective of the actual thickness of the
plate or sheet. The void in a predefined shape and in any shap
assigned a negative shape multiplier is drawn in the backgroun
shown in opaque color in the rendered view).

By default, different colors are used to draw and fill shapes of
different material or type. Separate colors are used for Concret
Hot Rolled ad Cold Formed shapes. To change the colors usec
drawing these shapes, use the View tab on the Options menu i
on Tools menu. You can specify the border and fill colors for ve
types of shapes as shown here.

16
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Shape Library

Batee Cone Shape:

AISE Sheos Data

Cymert Sechors

The shape library provides basic shapes that are used for building sections. Located
left side of the application, thelrary is divided into four categories: Basic Concrete Shi
Basic Steel Shapes, RISA Shape Database, and Current Sections.

§ E‘:«""“ Basic Concrete Shapes: This tab contains concrete sections with different geometric :

& | O S ops . . . . . .

; (5] Matom Rectar These shapes may be modified by edjtthe dimensions in the shape editor or by simph
%‘,ﬁ';:_’f resizing with the mouse. The resizing with mouse will modify the overall dimension of
gm.w section and proportionally change the component dimensions.

|, Genensd

g: e Basic Steel Shapes: This tab contains general steetshiagt can be modified in the sam
G Pin way that Basic Concrete Shapes can be. It has been further subdivided with vertical t:
O < . . R .
S the left into the following three groups: hot rolled shapes, cold formed shapes aneuipui
gc.em shapes.
5 C Smeetnd
‘t s RISA Shape Database: This tontains a database of members that is taken from the A
O Conile design manual. These shapes can not be manipulated.
f B Swactt Current Sections in File: This tab contains the current sections that the user has creat
L?»t::,. this file. Note that you can create multiple sens within one file. You need to be careful
j;'-v" with naming of your sections. S&ection File Namemd Toolbarsto get more information
s on this.
A 20 0eg
75 Axg 190 Dy
2 Ore Bt O
[0 Duste Cacte
L5 5o Cacle

Workspace

The workspace is the main (center) portion of the

application where you actually build and edit your sect
To do this, drag basic shapes from the libraries on the
and then resizerad reposition those shapes to define tf

section. The main axes help to place shapes graphica
The shape editor assists you with the basic dimension
of the basic shapes that you add to the section from tr
libraries. The layout editor gives exact cdioates and
orientation for each shape for fine adjustments. The
layout grid with snapping, dimensions and layout tools
may be used to help you position shapes.

!
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Workspace Options

The workspace grid may be turned on and off by clicking= éutton on the Edit Toolbar. Click

' to edit the grid increments. Grid snhapping may be turned on and off byrgii TE:. When
shapping is turned on the movement and resizing of shapes is restricted to the nearest grid lines.

Overall dimensions of the section may be turned on and off by rmd_j&@.

Use & and R to zoom the view of the workspace in and out. C™=:to reset to a full view.

The colors used in the workspace may be adjusted in the View Options... under the Options menu.

Properties Window

This Window is located at the lower right portion of the screen. It shows the summary of the
geometric properties of the current Section in the Main Drawing Area. There are tatamns in
this window:

1 Properties caption/name (first column)
1 Property Values
1 Units

A vertical scroll bar is located at the right edge of the property window and can be used for vertical
scrolling of the property window.

03

Properties ~
Total Width = 20,000 in
Total Height = 33.260 in
Center, Xo = 6.517 in
Center, Yo = -6.512 in
¥-Bar (Right) = 10,295 in
%-Bar (Left) = 9,705 in
Y¥-Bar (Top) = 16.201 in
Y¥-Bar (Bot) = 17.059 in
Area, Ax = 262,67 in™2
Inertia, Ixx = 2.663E+004 in"™4
Inertia, Iyy = 3973.38 in™4
Inertia, Ixy = -4175.19 in™4
Sx (Top) = 1643.76  in™3
Sx (Bat) = 1561.04 in™3
Sy (Left) = 409.41 in™3
Sy (Right) = 385.95 in™3
rx = 10,069 in

ry = 3.889 in
Plastic Zx = 2232.00 in™3
Plastic Zy = 767.22 in™3
Torsional J= 2422.28 in™4 v
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Building Sections

Basic Steps
ToBuild and Solve a Section

1. When you open the program, you are giveniadow that allows you to open an existing
project, or, if you close the window, you can begin a project from scratch. If you begin a
project from scratch, you are ready to begin building your section. Remember, RISA Section
allows you to build multiple séions within a single file name. To add a new section to an

existing file clicl® and clicke to rename the section.

2. Choosing from the library of shapes on the left side of the application, dalibleor drag
and-drop shapes from the libraries to the workspace.

3. Resize the shapes in the shape editor once they are in the workspace by -gtickileg the
shape edge and entering the basic dimensions.

4. Reposition the shapes using the stacking and aligning tools oElickuse the shape layout
editor.

5. Click= and Y= to calculate the properties if they aren't updating automatically.

o

6. ClickZto print the current section or clic= % to build a report.

Note:

See the following sections to learn how to margia the shapes once you have added them to the
section. It is important to give unique, descriptive names to each section so that you can discern
them for use in RISBD and RIS&D. Sections will be displayed by the name of the individual
section (not tte file name) and two sections with the same name will not thavailable to RISA
3D and RIS2D.

Selecting Shapes

After shape haveen added to the workspace from the library you may select one or more to move
and edt in order to define the section.
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Single Shapes

vhovEecastad rLaggn

-
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To select a single shape you may either click the edge of the shape or draw a box that contains only
one entire shap (the box may contain part of another shape). The selected shape will be shown
outlined with a dashed line with sizing handles that may be used to stretch the shape.

Multiple Shapes

vo NP raRg N
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Building Sections

To select multiple shapes you may either hold down the shift key while clicking on the individual
shapes, or draw a box that entirely contains the multiple shapes. Shapes not entirely within the box
will not be selected. The selectedagies will be shown outlined with a dashed line.

Moving andEditing Shapes

There are a number of ways that you can edit the shapes after they are added from the library to
the sction. Some actions may be performed on multiple shapes simultaneously by first selecting
the desired shapes. Snapping may also be used in conjunction with some of the methods to restrict
stretching and moving to the nearest gridline. Grid snapping mawtoed on and off by clicking

I
Dragging Shapes
Dragging may be performed on individual shapes or selected multiple shapes by clicking and
dragging the edge of a shape.
Stretchng Shapes
Stretching (resizing) a single shape may be done by clicking the shapes edge to display resizing
handles and then clicking and dragging the handles.
Aligning and Stacking Shapes
Graphic editing tools are provided on the Edit Toolbar to help yacksand align selected shapes in
the workspace.
i+ +, =1 . .
These button=zk 4= Ak = help you rotate and flip the selected shapes in the workspace.

These buttoni® & Sl @i +F i help you align the sides or centers of selected shapes.

These two buttont =Rl help you stack selected shapes on top of one another @xlsjeside.

Cutting and Pasting Shapes

You may cut and paste single or multiple shapes by selecting the shapes and then clicdting cut
copy B3, or paste B
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Shape Editor
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Doubleclick the edge of the shape or select the shape @iuk ' to open the Shape Editor. This
editor may be used to redefine the basic dimensions of the shape, shape label and modulus of
elasticity.

The main part of the editoridplays the shape and its dimensions. You can edit the dimensions by
highlighting the values and specifying new dimensions. You can show the modified shape by

pressing the Refresh button. You can also change the shape type by choosing from the toolbar on

the top. The toolbar presents shapes from the same shape family such as Basic Concrete Shapes and
Basic Steel Shapes.

You may also edit the shape label and modulus of elasticity. The Property Multiplier is a ratio
between the input Modulus of Elasticity atite Modulus of Elasticity of Steel (29000 ksi).

Note
1 You may not edit shapes in the RIS#apes Database. To specify custom shapes, choose the

shape from the Basic Steel or Basic Concrete Shapes and edit the shape dimensions to define
the custom size.
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Shape Layout Editor

Shape Layout Editor @

Location of Shapes

Sh. Mo [ Shape Label l Multiplier | Coord-X0 [ Coord-Y0 [ Angle |
1 X¥SHRH 1.000000 0.02 15.51 0.00
2 XSHRT 1.000000 0.00 0.00 0.00

oK | Cancel Help

ClickE3 to open the Shpe Layout Editor.The Shape Layout Editor lists all shapes currently in the
section and lets you view and edit the label, multiplier and position of each shape. The editor is a
spreadsheet with each shape listed itsown line and the columns are as folls:

Column Label Description
Sh. No Shape number (norditable)
Shape Label Description of the basic shape
Multiplier Multiplier used for transformed section properties (1.0 implies th
modulus of elasticity of steel)
CoordX0 X-coordinate of the shapeentroid
CoordYO0 Y-coordinate of the shape centroid.
Angle Rotation of the shape in the countefockwise direction.

SomeBasicTerms and Notations

f A Shape is the basic component that can be ueatteate Sections. The properties of an
individual Shape can be determined and its dimensions can be modified. New Shapes can be
created and predefined Shapes from standard libraries can also be used and modified.

1 A Shape Library is an area on the progiaterface where standard Shapes can be obtained

T A Section is a combination or collection of Shapes placed together to act as a single cross
section

1 A Section Library is where newly defined or-preated Sections can be saved for later use
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1 A Material Fator or Stiffness Factor is used to specify the relative weight of the Shape in the
over all Section. Generally, it is the ratio of the Modulus of Elasticity of a particular shape and
the base or reference Modulus of elasticity (in our case we use 2900M™Hksvever, any
positive, negative or zero value may be specified.

How to Use Shape Draw and Color Notation

All Shapes are drawn in true proportions on the screen as well as on the paper. The drawing area is
automatically scaled to fit the Shapes. To teeextra space around the Section or Shape drawing,
you can use the zoom down button.

Closed Shapes are filled with appropriate color in the "Rendered" view. The open Shapes are drawn
as single lines, irrespective of the actual thickness of the plateamtsiihe void in a predefined

Shape and any Shape assigned a negative Shape multiplier is drawn in the background or opaque
color in the rendered view.

By default, different colors are used to draw and fill Shapes of different material or type. Separate
colors are used for Concrete, Hot Rolled and Cold Formed Shapes, and for Rebars. To change the
colors used in drawing these Shapes, use the View tab in the Options menu. You can specify the
border and fill colors for various types of Shapes.\@ew Optiondor more information.

Solving for Properties

RISASection calculates most properties automatically as you edit the section. If you notice that
editing is going slowly for a larger file you can turn off automatic calculatideru
Options>%eneral Optionso manually calculate.

The torsion constant J is not calculated automatically to allow for faster editing. To calculate the
torsion constant clic U= .
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You can set the program options by using the Options menu.

General Options

Units
You may adjust the units at any time by selectimg units system from the drop down list.

You can work with imperial (Kips, inches, etc.) or metric (KN, meters, etc.) units, or any combination
of the two. The current units appropriate for each data item are shown at the tops of the data
columns and wth the plot of values in the model view. You may also change units at any time and
RISASection will automatically perform the conversion.

RISA Database

You may choose the database file to use in the library by browsing to the file.

The other checkboxegfer to startup options.

View Options

Colors

Change the Border colors to change the colors used in the workspace and the Filling colors to
change the rendered view.

Views

By default the views update automatically. If youadhite automatic features, then the rendered
window will not update when you make an edit. If you want to update the rendered window, click
on 3D,

Calculations

By default, section propertgewill be calculated again after every modification. You can disable this.

If you want to then compute section properties, click = . Note that calculations for the torsional
constant J are not performed automatically, regardless of settings, since the procedure can be
computationally extensive and slow graphical editing and updates. To calculate J at any time click

J= i necessary RISASection will prompt you to calculate J when the file is printed or saved.

Section PropertyOptions

To compute transformed section properties for sections that contain different materials you may
specify the base modulus of elasticity. This value represents the property for the base material and
other materials will be converted to align with thase value. Here you can also define default
values for concrete or steel. Note that when creating shapes you can always manually modify this
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value as well. If you don't want the program to consider differences in stiffnesses for different
materials, yowcan check the box next to "Don't consider Modulus of Elasticity”. For more
information on stiffnesses and property multipliers, s&m®perty Multiplier
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Printing

You may print one section at a time nint a report that contains multiple sections.

To print the properties and a diagram of the current section Sk

To create a report, activate the report wizard by cIichj

To add a view to a report clilX.
To preview a report thatds already been created cli.

To print a report that has already been created c%c

Preparing Report andrinting

Report Creation Wizard

As the name indicates it helps us to prepare the report in a systematic way. It may hedope the
Action Button (located on the main tool bar) or from the Results and then Report Creation Wizard
menu. As shown in the following screen capture, different check boxes are provided to select the
items of inerest. These items are divided into tgroups. Once the required items have been
added/selected we can press the 'Generate Report' button to finish the report generation process.

Report Creation Wizard @

Main Report Items

Select Main Items to include in the Report Items to include for Sections
[V]1-Project Information [v]1-Section Properties
[w]2-Calculation Procedure [v]2-Section Diagram
[v]3-Sections in Current File [V]3-Properties of Shapes
[v]4-Recompute Taorsional Constant [vl4-Summary of all Sections

[w|S-Section Rendered Yiew
[v]A-Main Section view

Deselect all Select All Deselect Alll | Select All |

[ Clear previous items add by "add To Report:" option

Generate Report l Cancel J Help ]
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The first groupd the Main Report Items, which are listed, in the left pane of the wizard.

Main Report Items Description
Project Information Includes the project information at the top of the report.
Calculation Procedure Includes tle calculation procedure at the beginning of the repor
Sections in Current File Includes the items selected in the right pane (see below) for eg
section in the current file.
Recompute Torsional Will recompute the torsional constant again aettime of report
Constant generation.

The second group is the Section Items, which are listed, in the right pane of the wizard.

Section Items Description
Section Includes the calculated properties for each seat
Properties

Section Diagram| Includes the diagram for each section.

Properties of Includes the properties for the basic shapes in each section.
Shapes

Summary of All | At the end of the report this summarizes each section in one line that incly
Sections the name, width, height, centroid, area and inertias for each section.

Previewing Current Report

To preview a report that has already been created ¢ Once the preview is open you can

adjust the view and print the report. The toolbar along the top provides optioqsitd move page

by page or jump to the start and end of the report and zoom in and out. You may also close the
report without printing. The same options are available on the small toolbar along the bottom left of
the preview.

Add Current View to Report

To add the current view in the report it may be done by the clic IEQ'-gpr from the Section and then
Add to Report. The added view then can be viewed and printed by the Report Manager.

Print Current Report

Any graphic view, currently being displayed on any port, can be sent for printing by cgzing

located on a toolbar appearing at the top of thespective view port. This is useful for quick printing

of the current view without having to go through the Report Manager/ Wizard. The current view can
be added to the report by pressing 'Add Current View to the Report' button, which can be
customized ad printed later
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Examples

These examples are designed to teach you about the features that are available so that you may
then build any shape that you need. The process is similar for all sections you will use basic shapes
from the library to describe each section. The shapes will be taken from the library and placed in the
workspace. You will then rotate, align and stack the shapes to configure the section. This process
will be repeated for each section that you want to desciiibéhe file and then you will simply print

a report and save the file.

Remember Each file can contain multiple sections, and each section may be comprised of multiple
shapes.

Built-Up Shapes Example

In this example we will define two steel sections in one file. The first will be a-bpilinon
standard) wide flange with a standactiannelithe second will be baeto-back channels with a
coverplate.

Follow these steps:

Note ¢ You may click the Undo buttc ¥ at any time.

1. Start RISASection by clicking the shortcut on your desktop or click the START button and then
choose PROGRANRBSARISASection. RISASection starts you off with a section named
Sedionl listed on the left under Current Section and a clean workspace.

2. Clicke to rename the section, type "WEhannel" and click OK.

Rename Section

Enter the new name Faor the Current Seckion

| WF-Channel Cancel |

3. On the left side of the application click Basic Steel Shapes and the first shape listed in the
library will be Wide Flange. Doubdtick the Wide Flange shape to add it to the vap#ce.
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4. To open the shape editor, doubtdick the edge of the wide flange shape that is now in the

workspace. Change that flangedth by clicking in the top dimension box and type "10". Click
OK to close the editor.
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5. On the left side of the application click3R Shape Database. Tabs will be shown along the left
side help you pick the type of shape. Click the fourth tab down which has a channel icon. A list

of channel shapes will be displayed. Click and drag the C10x25 shape to the workspace before
releasing thenouse.
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6. To rotate the shape, click the edge of the C10x25 in the workspace to select it (it should be

already selected). It will bghown with a dashed line around it. (There should be no dashed

line around the wide flange). CliZk one time to rotate the shape so that the flanges are
pointing down.
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To align and stack the shapes select both shapes by boxing both shapes entirely. To do this
click and hold the mouse above and to the leffboth shapes and drag it to below and right
of both shapes before releasing. A black dashed box will show the enclosed area as you do
this. A dashed line should now show around each. itk align the centers of the shapes.

CIick'ﬁ' to stack the wide flange on top of the channel.
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8. Click = to calculate and display the properties in the lower right window. (=¢o0
compute the torsional constant.

9. Click® to start a new section for the coverplated channels.

10. Click"e to rename the section and type "Covered Channels" and click OK.

Rename Section

Enter the new name for the Current Section

I Covered Channels| Cancel I

11. On the left sié of the application click Basic Steel Shapes and then select theJBudb on
the far left. Doubleclick the second shape, which is Double C. It will be added to the
workspace.
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12. Click the Hot Rolled tab and then drag and drop the Solid Rectangular shape into
theWorkspace.
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13. Doubleclick this Solid Rectangular shape near its edge to open the editor. Change the
thickness in the left dimension box to "2" and change the width in the top dimension box to
"22" before clicking OK.

TDURTALAS LA LS W

14. Stack the Solid Rectangular shape on the Double C channels by 15=5.':king

Y

15. Repeat steps 8 and 9 above.

16. Click2to print the currentsection or clici?™ to build a report and clicld to save the file if
desired.
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Composite Shapes Example

In this example we will define two composite sections in one file. The first will be a wide flange with
a flat slab, the second will be a wide flange with a composite deck.

Follow these steps:

Note ¢ You may otik the Undo buttor ¥* at any time.

1. Start RISASection by clicking the shortcut on your desktop or click the START button and then

choose PROGRANRSARISASection. RISASection starts you itlff avsection named
Sectionl listed on the left and clean workspace.

Click"e to rename the section and type "Composite Slab" and click OK.

Rename Section

Enter the new name for the Current Section

Composite Slabl Cancel

On the left side of the application click RISA Shape Database. Tabs will be shown along the left
side to help you pick the type of shape. The first tab should already be esgtlaat! the wide
flanges are shown. Scroll down and doubliek the W36x150 shape.

Yy

!

On the left side of the application click Basiei€@ete Shapes and the first shape listed in the
library will be Rectangular. Drag and drop the rectangular shape into the workspace. Click the
edge of the rectangular shape to highlight it. Then click and drag the rectangular shape so
that you are settingt on top of the W36 shape. This does not have to be exact. Just get it in
the vicinity and we will modify this later.
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5. Doubleclick he edge of the rectangular shape that is now in the workspace to open the

shape editor. Change the width in the top dimension box to "36". Change the height in the
left dimension to "4". Click OK to close the editor.
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6. To align and stack the shapes select both shapes by boxing both shapes entirely. To do this
click and hold the mouse above and to the left of both shapes and drag itdwaand right
of both shapes before releasing. A black dashed box will show the enclosed are as you do this.
A dashed line should now show around each. (%dk align the centersf the shapes. Click
i to stack the slab on top of the beam.
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7. Click = to calculate and display the properties in the lower right window. (J=«

8. We will now copy this section into a new section and modify this new section. Both shapes
should still be selected from step 6, if not reselect them. On the Edit menu click Copy.

9. Click® to start a new section.
10. On the Edit menu click Paste.
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