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Before You Begi

Welcome to the RISAConnection General Reference manual. Pésaisthis topic prior to installing the program and
pay particular attention to thécense Agreementf you agree to the terms of the license then reathttiellation

section and install the pgoam. If you are a first time user of RISAConnection it would be beneficial to browse through
this manual to become familiar with the interface and connection design capabilities.

Overview

RISAConnection is a hablled steel connection diggn program that allows you to design many types of connections for
different hot rolled shapes and configurations. The program utilizes multiple graphical views with a tabular input
location to make connection modeling straightforward and efficientr Adtefiguring your connection, the program will
give detailed calculations for all of the different connection failure modes complete with full calculation values that you
can verify quickly and easily.

All design checks are done per the requirements emdspons of the AISC 3605 (13th Edition) Steel Code. The
program will calculate the analysis results and design code checks for both the LRFD and ASD design methods. For the
End Plate Moment Connection, the program will also sometimes reference th&#&iEOesign Guide 4, 2nd Edition.

Program Capabilities

RISAConnection can model the followisgearconnections:

e Wide flange column to beam and girder to beam shear connections using connectors made up of:

Single angles
Doulde angles
End plates
Shear tabs

O O oo

e Wide flange column and beam shear tab splices.
RISAConnection can model the followimgomentonnections:

Wide flange column to beam extended end plate connections
Wide flange column to beam flange plate moment connections
Wide flange column and beam end plate splices

Wide flange column and beam flange plate splices

RISAConnection can model the followithgaceconnections:

¢ Single or double angle diagonal vertical brace connections with wide flange columns and beams
¢ Single ordouble angle chevron vertical brace connections with wide flange beams

The program designs based on the AISC-@6Gpecification for both ASD and LRFD.

General Reference Manual 1



Before You Begin

System Requirements

Minimum

e Windows XP SP®/ista SP2Windows 7 SP1
e DirectX 9.0c or later
e Two or three button mouse

Recommended

e As much extended RAM as possible

License Agreement
END-USER LICENSE AGREEMENT FOR RISA TECHNOLOGIES, LLC® SOFTWARE

The RISAConnection software product (SOFTWARE PRODUCT) induwdenputer software, the associated media,
any printed materials, and any electronic documentagmnstalling, copying or otherwise using the SOFTWARE
PRODUCT, you agree to be bound by the terms of this agreelfngmt. do not agree with the termstbfs agreement
RISA Technologies, LLC is unwilling to license the SOFTWARE PRODUCT to yosuch event you must delete any
installations and destroy any copies of the SOFTWARE PRODUCT and return the SOFTWARE PRODUCT to RISA
Technologies, LLC within 60 ga of purchase for a full refund.

Copyright 2012 by RISA Technologies, LLC. All rights reservEte SOFTWARE PRODUCT is protected by United
States copyright laws and various international treahiksights not specifically granted under this agreenseet
reserved by RISA TECHNOLOGIES, LLC.

1. SOFTWARE LICENSE. The SOFTWARE PRODUCT is licensed, not séd.right, title and interest is and

remains vested in RISA TECHNOLOGIES, LLGou may not rent, lease, or lend the SOFTWARE PRODU®L.

are specifially granted a license to the use of this program on no more than one CPU at any givEnetinetwork
Version of the SOFTWARE PRODUCT is licensed for simultaneous use on a certain maximum number of network
stations that varies on a per license basigasof the license to use the SOFTWARE PRODUCT, the program user
acknowledges the reading, understanding and acceptance of all terms of this agrében&@FTWARE PRODUCT
may not be reviewed, compared or evaluated in any manner in any publicationtwitpressed written consent of
RISA Technologies, LLCYou may not disassemble, decompile, reverse engineer or modify in any way the
SOFTWARE PRODUCT. If the SOFTWARE PRODUCT was purchased at a discounted price for educational purposes
it may in no evenbe used for professional design purpo3ée terms of this license agreement are binding in
perpetuity.

2. DISCLAIMER. We intend that the information contained in the SOFTWARE PRODUCT be accurate and reliable,
but it is entirely the responsibility of thgogram user to verify the accuracy and applicability of any results obtained
from the SOFTWARE PRODUCThe SOFTWARE PRODUCT is intended for use by professional engineers and
architects who possess an understanding of structural mechanmiosevent wi RISA Technologies, LLC 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, punitive or consequentialedamngyofessional
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 ddri&gdes.

TECHNOLOGIES' entire liaitity 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 operate error free or without interruptiSA Technologies 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 obligated to provide support for thecerdst re
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
SOFTWARE PRODUCT is provided without wanty, express or implied, including without limitation the implied
warranties of merchantability and fitness for a particular purpose.
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4. PROTECTION DEVICE. In the event the SOFTWARE PRODUCT requires the use of a PROTECTION DEVICE
to operate, you are spifically 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 replacement. The replacement will not bevited 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 replaced by RISA 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 agreemearduch event you must delete any installations and destroy
any copies of the SOFTWARE PRODUCT ardmptly return the SOFTWARE PRODUCT to RISA Technologies.

6. CHOICE OF LAW. By entering into this Agreement in accordance with Paragraph 1, above, you have agreed to the
exclusive jurisdiction of the State and Federal courts of the State of CalifoBhafdd 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 the State of California, USA andsdbh plsigtie
Agreement expressly agree to exclusive jurisdiction within the State of California, USA. No choice of law rules of any
jurisdiction apply.

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

Technical Support

Complete program support is available to registered owners of RISAConnection and is included in the purchase price.
This support is provided for the life of the program. The "life of the program"” is defined as the tindef@ewbich that
version of the program is the current version. In other words. whenever a new version of RISAConnection is released,
the life of the previous version is considered to be ended.Technical support is a limited resource; first priositgysill al

be given to those clients who are current on their maintenance.

SeeTechnical Suppoifor a list of your support options.

Installation
To install RISAConnection please follow these instructions:
1. Put the RISAConnection 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 \8tadows
button and seled®un.

3. In the Run dialog box type Whunch" (where "d" is the labef your CD drive) and then click theK button.
4. Follow the orscreen directions.

For more indepth installation instructions, please visit our websitatgi://www.risatech.com/s_licensing.html
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Application Interface

Modeling features in RISAConnection may be accessed through the Main menu, Window toolbar, shortcut keystrokes,
and the Connection Properties spreadsheet. You may use any or all of these vehiclestavitiighe software. The

Main menu has the tools required to create new models, save, print, Global Parameters, and viewing options. The
Window toolbar contains many of the same options as the Main menu but can be accessed slightly easier with just one
click. The shortcut keys provide a fast way to access features should you use the program often enough to make them
familiar to you. Finally, the Connection Properties spreadsheet contains all thepusefata to model your connection.
These features ardiscussed in the sections below.

Menus and Toolbars

Title Bar

I#°RISA Connection [C:hDocuments and Settings', Desktop' Shear -10| x| |

The bar alonghe top of the screen is called the Title bar, which displays the name of the file that is currently open. The

three button:.=I8I Xl 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 button will shrink or maximize the window
on your screen. Thegtit button will close the file, prompting you to save changes if necessary.

Main Menu

File  Edt @Global  Uriks  Yiew  Connection  Salve Tools  Help

Just keneath the Title bar is the Main menu. These menus provide access to all of the program features. Clicking on each
of these options will open windows to display subnus that contain more options that you may choose from. Please
seeUnits, Global Parameter2D Views and3D View for more information on these options.

Note:

e TheSolveoption is only available when working on a RISAConnection rtid is integrated with RISAFloor
and/or RISA3D. Otherwise, the connections are solved automatically.

Window Toolbar

JR2EAE S8R9 ¢ BulolERBED - %o <55

Below the Main menu is the Window toolbar which provides easy access to many of the same options as from the Main
menu. If you are not sure what a button does hold the mouse cursor over the button and a tool tip will explain.the butt

Button Function
J Starts a new project
| |:| Adds a connection to the current project
£ Opens a previously created project

Saves the current project

B8

=] Saves the current connection information as the defau
— future connections of the same type. This also creates
default file to store this information.

Prints the current Connection View

Previews the current print

it |
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Button Function
Copy the connection
¥ ¢ Undo and redo previous changes
m Opens thélot Optiongdialog
.{‘. Opens thé&lobal Parameterdialog
In Opens théJnits dialog
||3ﬂ ¥ B E3 Gives different viewing options for the 3D view
o p— S_witches the Connection View between 3D, 2[d &epor
¥ \'Il'lgg\;\gzjles the transparency of the 3D view
Q) Opens the help file within the program
e 6 —p Solves the current Connection, Group, or the entire Pr
These buttons are only available if the RISAConnectio
is integrated with a RISAFloor and/or RISSD model.

Shortcut Keys

The following keys (or key combinations) can be accessed as shortcuts to help speed up your modeling.

Shortcut Key Action
CRTL+O Open a File
CRTL+S Save a File

F1 Access Help Menu
F2 Switch to a 2D View
F3 Switch to a 3DView

Connection View

The Connection Viewprovides options for viewing both the graphical display of the connection (in 2D or 3D view) and
also viewing the result output report.

Mead

-

Graphical Display
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Mal =
£
-] 'i ’ iﬁ' Shear Tal A2 ASD Runults
‘ d ‘I ﬁi"‘J bt Column/Beam Shear Tab Shear Connection
||| TECHMOLODAIES
[l
=
¥
T ——
Calwmn W A0 F, = 5000 kcri F m 5.0 ki
Roam  Wiieit A0R) F, = SO0 ki F m 5.0 ke
Flaim POt B0t A% Fom 100k Fm 5000 kai
Irpet Tsta-
Lead 22900 Gepe irer St Lvmd
[+] Collapse All 1] Expand All
s 5 Linsly 8
| Timiit Seare Requireid Availabls Check Resuli
|B-n|r reometry Hestrictions at Beam FASSED
| Columa Weld Limitations PASSED
|B-u|n Shear Vicld 223.00kdps  E7.45 kips 2,57 FAILED
|P|.|m Shear Yield 22300 kips 450 kips 4.63 FAILED =

Results Report

3D View

This view allows you to move your connection around and view it from all sides and angles. If you click on a specific
connection element in this viewitill highlight in the Connection Propertiesection. See th@raphic Displaytopic for
more information.

2D View

Viewing the model in 2D allows you to see each of the components obtinection, complete with dimensions, bolt
holes and some assembly views.

L

wrey |

If you click on a spcific connection element or dimension, that element or dimension will highlight @ott@ection
Propertiesection. See th@raphic Displaytopic for more information.
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Reports

The Reports section shows all the results from the program, including component properties and design checks. See the
Graphic Displaytopic and the design checks topics for more information.

Project Explorer

TheProject Explorer shows the current project along with a list of all the connections in the project file.

Esploner

Sieel Conrechion Praect
Twpical Baam ha Cokimi Flanga
Typical Beam to Cobmn wish
Typicsl B=am ko Gader Correchon
WA Beam 1o W2 Gedes

Connection Properties

TheConnection Propertiesgives ability to define all of the parameters for the connection. Modifying this data
automatically updates the design check calculations in standalore Himdegrated with RISAFloor and/or RISZD,
then you must rsolve the connection after changes.

Conmaction Tille Conreaction 1
Conmeaction Typs Column Beam Clip dingla Shear conmechon
B Conmection Categon
Column Connection Bolled
Bleam Cannaction Bolled
Angie lyps Dovile Angle
Column caraechion typs \Web
B Conditinns
Shear Load 225.0000
B Componemnts:
B Column Sechion W44E]
B Beam Sechion WIEATN
B Angle Sechon L3 508434
H Colurmn Bolks AN disd
[  Heam Baols A2 d3/d
El Azzembly
0.5000
Flange Cope 'Widih 0.0000
Flange Cope Length 0.0000
Flange Cope Aadus 0.5000
|'-'l.rg||= waiheal pasilion 0.8400
Daublebngle Cesiarce 0.0000
Celurn Balts Haiz EdgeDist 1.5000
Colunn Bolks Vet EdgeDizl 1.5000
lunin Bols/ Dol Edge D ]
lumn Bols Gage 4.2E80
Beam Bals/Bezm EdgeDist 1.5000
HBeam Bolz Hoz Edgelist H000
Bleam Bolz Vet Edgelizl 1.5000
Column/B eam Clearanca
Columnd/Bezimn horzoalal deziance, n.

Note:

e |[f using RISAConnection integration with RISAFloor and/or RSB, some of these fields are grayed out in
certain scenarios. For more information on this se&tBé&Floor and RISA3D Integationtopic.
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Connection

The Connection Title allows you to give your connection a specific name. CThenection Typegives a quick

description of the components of the connection.

Connection Category

The Connection Categoryallows you to define the connection type (bolted vs welded) and orientation.

Loading

This is the location where you define the loading on your connectioishEarconnections, you will define th&hear
Load and theAxial Load (if applicable) which are simply the shear and axial demand for the connection. Positive axial
loads desighate compression loads, and negative axial loads designate tension loads.

EH Loading
Shear Load, kips.
Aial Load, kips.
Top Column Dist, in.
Columt Faorze, kips.
Stary Shear, kips.

Note:

225.0000
0.00a0
20.0000
50.0000
40.0000

e If your axial load is less than 5% of your shear load, RISAConnection will assume that your axial load equals
zero. This assumption is meant to help avoid an overly comguicksign especially for models that are
integrated with RISA3D or RISAFloor and have just a small amount of axial load in the members.

Formomentonnections you will also define tioment Load which is the required demand for the connection.

E Loading
Shear Load, kips.
Axial Load, kips.
Mament Load, kips-in.
Top Coluran Dist, in.
Columt Farze, kips.
Stary Shear, kips.

225.0000
-75.0000
1200.0000
20.0000
50.0000
40.0000

In addition to these, there are some extra inputs described below.

e Top Column Distis the distancerém the top of the column to the top edge of the member framing in. This
value is used for th€olumn Flange Local Bendin@olumn Web YieldingColumn Web BucklinggndColumn

Web Cripplingchecks. If the column is continuous past this connection, then simply input a value greater than

eol/2.

RISAConnection v2.
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Top Column Dist

(=%
il
=]

e Column Forceis axial force in the column at the location of the connection. This is used@olinan Panel
Zone Sheacheck.

e Story Shearis the shear force in the cohn at the location of the connection. This is used irGlemn Panel
Zone Sheacheck.

Components

The Componentssection is a location where you can input specific details about the different connectmmmeats.
This is where you define member sections, materials, bolt information, weld information and other specifics. Most of
these items are seifkplanatory. Here are some details of the inputs.

e Sections:

0 IntheShape Selectiomialog you can now choosehich shape library you wish to use. This allows
access to all of the RISA foreign shapes databases. Note that RISAConnection will NOT read in shapes
from the AISC_BACKUP database.

i |
Select [bem Library:
WIAEED <] [asc =
W 4KEI0 By r
WdAER
Wi ‘1}:&25 n;\-lr.lfi‘:\;’?iﬂl'l
widaas
WI4IT0 Canadian
:-311}34-2 Chinesze
W AT .
Wid283 m;fh*'“
WIAET "
W33 m’En
W41 =
w193 Trade Arbed
W1 76
W15
Widr145
W32
w120
w4103
w99
[wigssg Al | OF. | Cancel
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e Hole Types:
Hole Type Explanation
STD Standard holes
OoVvSs Oversize holes
SSLH Shortslotted holes with the long
dimension horizontal.
SSLV Shortslotted holes with the long
dimension vertical.
LSLH Long-slotted holes with the long
dimension horizontal.
LSLV Long-slotted holes with the long
dimension vertical.

*See Table J3.3 of the AISC 3@ for the nominal hole dimensions for both imperial andimanits.

e Slip Critical:
o If you have a sligcritical design consideration, choose which type of faying surface you have (Class A or
Class B). This will define the mean slip coefficient for EgdJ8om the AISC 36@5 specification.
0 The Hole Types usedffalip critical connections define whether the connection should be designed for
slip as a serviceability limit state or a strength limit state. Connections with standard holes and transverse
slotted holes are designed for slip as a serviceability liatie sSConnections with oversized holes and
vertical slotted holes are designed for slip as a strength limit state.

Assembly

The Assemblysection is where you define other required dimensions such as: coping dimensions, edge distances,
cleamances, etc. Many of these values can be changed manually. Some of these values have maximum values that if you
exceed that value we will use the maximum value. Other values are grayed out, meaning their value is dependent on
other dimensional properties tbfe connection.

Notice that for all of the input, a more detailed explanation will be displayed in the display at the lower right corner of
the screen.

Plate ¥ertical Position, n.
Diztance from top of beam to top of plate, in.

Try clicking around in the various input cells to see this display change.

Here are some specific assembly details.

e Beam Vert Offset(for Girder/Beam connections): This value is positive if the beasatidownward from the
girder and is negative if the beam is set upward from the girder.

e Angle Vertical Position (for Girder/Beam connections): This value is not allowed to smaller than the top coped
depth of the beam. There is no check that the angle 'témdrthe bottom flange.

e Auto-Update Connectiongfor Vertical Brace Connections): This option (Yes or No) tells the program whether
you wish to completely reconfigure the Gusset to Beam and the Gusset to Column (diagonal brace connection
only) connectios. By statingresthe program will completely optimize your connection AND reset everything
for that connection each time you make a geometry change. By $tatthg program will not modify these
connections. Thus, if you are starting from scratch astdifputting the initial geometry information, keep this
option onYesto get optimized connections. However, once your connection is mostly laid out, switchNhis to
to save your connection information. When bringing a connection from RISAFloor or30SAis option will
default toNo. When starting a connection from scratch this option will defae®

10 RISAConnection v2.



Connection Modelin

RISAConnection is set up to consider multiple connections within a single ditgethe idea is that an entire structure
could have all of it's connections in the same file. Each connection within the project is named something unique to let
the designer know where this connection exists in the structure.

Note:

e This procedure is fostandalone use only. For information on using RISAConnection integration see the
RISAFloor and RISA3D Integratiortopic.

Creating a Project

Creating a new project in RISAConnection is as easwming—] or going toFile-New-Project:

File _ Edit Global Units View Connection Tools

| New r | Project
&2 Open. Ctrl+ 0 ||:| Connection
B Sawe Ctrl+S

Save As...

Append...
Export k

Pnnt...

Ed

Page Setup..
?,:J] Print Preview
Recent Projects 3

Exit

Once the project is added it shows up inRhgject Explorer

Now you can modify th&lobal Parametersinformation into theGlobal Parameterdialog {" to be appropriateof
your project.

Creating a Connection

Once the project has been created, the next step is to add individual connections. To add a connection simply press the

Add New Connectionbutton | |:| or rightclick the project in thé&roject Exploreand choosé&dd Connection

General Reference Manual 11
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Propect Explores
Hews Prop

This opens up th€reate New Connectiordialog:

Create new connection ﬂ

Connection categony: Connection bype
= Al Modules A A
= Brace 3
= Yertica I
- P.EMI oy Colurmn/Beamn  Column/Bearn  Coluron/Bearn
Dizgoral Clip &rgle She...  EndPlate She..  Shear Tab She.
= Marmenk
= Beam E-L'Il.: f—
End Plate
Flange Flates
Beam/Colunn Calurn/Beam Column/Beam  Girder/Beam Clin
Erd Plate End-Flate M... Flarige Flat... Argle Shear C.

(=1

Flc'u__'l:- lala: —p—
= Column Sphce 1

Flange Plates

Shear Girder/Beam Girder/Beam  Beam Shear Tah
. . - n Erd-Flate Sha . Shear TabShe . Splice Connection v

Steel angle zhapes are connected bo each side of the beam web;: the outstanding leq of each angls i connected to colume

:Url'll:'_rl I reaimis. :,l_r||||: _.I an -i
(=) Audd to curent project () Create new project

Cancel

The Connection Categoryallows you to narrow down your selection options inGe@nection Type Here you can see
all of the available conm#ions in the program.

The Connection Nameallows you to give the connection a unique name and either add this connection to the current
project or create a hew project with this connection in it. Rdésand the connection will be added.

Once added, caorections will show up under the project in f®ject Explorer. Here we can rightlick the individual
connections to cut, copy, paste, rename or delete the connection.
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Connection Modelin

Project Euplorer

= Mew Project
- Correchion 1

Thus, if you have several connections that are very similar you can create an initial connection and simply copy that
connection and make minor revisions.

Available Connections

Available Connections =
Connechon Descnption i
SHEAR
Beam shaar T2b Splice Comnection I he wabs of two beams are connected by the plate
Cotumn Shea Tab Splice Connechon T he wezbe of bao colurnng are cormected by the plate
CofumrBeam Chip &rngle Shear Connechion steel angle shapes ane cormected to each sde of the beam web; the outstandng
Coumn/Beam End-Plate Shear Connection The plate 12 connected to the colunn; plate edae is welded to the beamn veb
CofumnBeam Shear Tab Shear Cornection  The plate edge 13 welded to the colurn; the beam web iz cormected to the plate |
Girder/Beam Cho Angle Shear Cormecton Steel angle shapes ate cormected to each side of the beam web; the autstanding
[irder /B eam £nd-Flate Shear Connechon I'he plate iz connected to the gider; plate edge 15 weldad to the beam web
Girder/Beam Shear Tab Shear Cannection The plate edge iz welded to the grder; the beam web iz connected 1o the plate pl
MOMENT
L¥ ]
£ ¥
Help .

TheAvailable Connectionssection provides a list of the connections currently supported in the program and is only a
viewer.
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Customizing RISAConnection

You may customize several of the default parameters, and Preference options in RISAConnection. In this way you can
modify the program so that it best suits you and your work processeBrdfeeencesoption on thelools menu
provides you cotrol over the behavior of the software. All customization may be defined or redefined at any time.

Preferences

Preferences options may be accessed by seldtaigrencesfrom theTools menu and are divided into the sections
describedelow.

General Tab

The Generaltab of thePreferencesdialog contains options that are generally straightforward and can be easily set to
customize the program with every new model you create.

x

General | Report Laga |

[+ Show eupanded properties for Components

[~ Dizplay fieet, inches in the resulis using fractions?

W Open the Globa Parameters after Mew Project Creastion
[ Print anly "Summan” of 2l design checks

Altes Creabng of Hew Cormechon Show:
" Frogct {*  Hew Correction

Decimal Flaces in Propedy Grid | E:
Decimal Places in Repots snd Views: 2 3:

Path to Steel Shapes Datsbases:

CAHRISAN _l

; Cancel Help

The Show Expanded Properties for Componentsheckbox allows the user the option to expand the component
information in theConnection Propertidaput. If this box is checked, tt@omponentssection ofConnection
Propertieswill expand to show all the section properties of your selected element (Column, Beam, Plate, etc.). If
not checked, this section will condenswh to just the editable properties (shape, material, etc.).

TheDisplay Feet, Inched in the Results Using Fractionsheckbox allows the user control over the display of
the results. If this is checked, results will display in fraction format. If it ifecked, then they will be displayed

in decimal format.

TheOpen Global Parameters After New Project Creatiorcheckbox controls whether or not iGé&bal
Parameterdialog box is automatically displayed to you when you staew Project file. If this is left

unchecked, then this dialog will not automatically open when you start a new model.

ThePrint only "Summary" of all design checks provides a way to only print the summary view of a report. If
this box is unchecked thenyareport printing will print the expanded view showing all variables and equations
for each check.

The New Connectionoptions allow the user to set what is displayed to you after a new Project is created. You
can choose to show the enti*feject ( the man window will display thumbnails of each Connection that you
have created) or automatically creafdeav Connectionfor you which you can then build into your Project.
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Customizing RISAConnectic

e TheDecimal Placesntries allow the user control over the number of decimals thahaven in theProperty
Grid (Connection Propertiespreadsheet) and the dimension values shown iReperts and Views
e ThePath to Steel Shapes Databasskows where the program is looking for the shapes databases that it reads

into the program. If your databases are not located in this path, you must either change the patch or move the
databases to this directory.

Report Logo Tab

TheReport Logo tab of thePreferencesdialog contains options for the user to upload a compamyttogclude with
the printed output. This image will then be displayed at the top of the design report.

i
General Report Logo l

Imane Size:
Width - 200 ps
Height - 53 px

% Danot Use Logo

" Use FISA Tech Logo

" Use Custorn Irnage:

oK Cancel | | Help
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Customizing RISAConnection

You may export 2DViews of connections as DXF files. This feature provides compatibility with any other program that
can read DXF files. This includes most major CAD programs.

Exporting DXF Files

You can export the connection by goindite-Export:

15 RshComecion N P

File | Edit Global Units View
Mew [
kA Open.. Ctrl+ 0
M sawve Ctri+5
Save A,
Append...

Export s Export DXF File - Single Connection
Export Connect esult Expaort DVEF File - All Connections

Print...
Page Setup...

Print Preview

BC®

Recent Prajects ]

Exrt

You can select to Export a single Confi@ttor you can export all the connections from entire project.

The Single Connectionwill create a 2D drawing for each 2Dew available for that connection. Each view is framed
inside a box and the Connection title view name is shown. All the elemmerdsscribed with labels.

TheAll Connectionsoption will create 20drawings for each 2D View available for every connectiBach view is
framed and the connection title and view name is shown. Each connection will be shown in a vertical array. All the
elements are described with labels.
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Customizing RISAConnectic

D¥F Export Options

Select OXF Umts CAD Scale Factor
i 1.000

D¥F BExport Layer Options

Beam/Celumn/Girder  MEMBERS
Flates/fngles CONNECTION
Bolts BOLTS

Welds WELDS
Labels LABELS

|| Cancel || Clear

CAD Scale

Enter the scale factor that will cause the full scdl®ARmodel to be scaled up or down to the desired drawing scale. For
example, if you created a model that you wanted scaled down to 1/4"=12", the factor would be 0.020833, which is
(.25/12).

DXF Units

Select the units you desire the CAD model to be cdeateThe options for the DXF units are No Units inches, feet, mm,
cm, and meters.

DXF Export Layers Options

Each type of element will be placed on a different layou can enter the names of the layers for the different elements
of the connection.
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Global Parameters

Global Parameters

The Global Parameters dialog is used to define information that influences the entire model and its solution in an overall
(global) manner, including all the connections within a project.

To access th&lobal Parameters dialog, click on the&slobal button Global from the Main menu, or th&lobal icon

=’ from the Window toolbar.

Description

Ginhal Farameters

Descipten | Solutian |

Project bils:
Compary:
Diempre:.
Jab rumbei

Hates:

21 x|

IH ew Picject

RISA T cchnolagies
| gi=

IEI‘gI‘EEI

l

|I]K||Ea'well-|elp|

The entries under tHeescription tab are used to enter descriptive information such as a Title for the current project, the

Name of the designer and a Job Number.

Solution
x
Descrighion  Solution l
i Desige Method
= ASD " LAFD
— Bolt Group Analyziz Method
= Center of Fotation T Elastic
“w'eld Analysis Method
& Center of Rotation " Elastic
¥ Corsider Bolt Hole Deformation [T Check Rotational Ductlity
¥ Check ‘weld Filler Metal M atching
C ok || Cacel || Hep |

The Solution tab contains options which affect how the connections in the current project will be ardbsigded.
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Global Paramete

Design Method

All design calculations in RISAConnection are performed per the AISE38Pecification, as well as additional AISC
material (Design Manual, Design Guides, etc.)

You may choose whether you want the connections designed usingrASts-D.
Note:

e |f working in an integrated model with RISAFloor and/or RISB, the Design Method wilbe grayed out and
based on the settings from the RISAFloor or REEAmodel.

e When entering loads in to the Loading input, be sure that they include the appropriate factors for the design
method chosen.

Bolt Group Analysis Method

The design of bolt groupsith eccentric loading can be handled vialiieantaneous Center of Rotation Methodor
the Elastic Method.

For information on both methods see the AIED-05 Manual, Page-8 and theBolt Group Eccentricityopic.

Weld Analysis Method

The design of welds with eccentric loading can be handled viastentaneous Center of Rotation Methocbr the
Elastic Method.

For information on both methods see the AISBD-05 Manual, Page-8 and theNeld Calcuationstopic.

Consider Bolt Hole Deformation

This checkbox defines whether deformation at bolt holes at service load is a design consideration or not. If this is
checked it means i a design consideration. If not, itneta design consideration. Ehimpacts the Bolt Bearing
Strength equations. See tBelt Bearing Strengttopic for more information.

Check Rotational Ductility

TheRotational Ductility checkbox gives an option whether or not to check shear connectiohe fsility to rotate,
thus verifying a "pinned" connection assumption.

Check Weld Filler Metal Matching (CJP/PJP Weld Checks)

This checkbox gives an option whether or not to check the weld material against the base material per the AWS. See the
CJP Weld Strengtkection for more information.

General Reference Manual 19



Graphic Display

RISAConnection allows you to graphically view your connection in v threedimensional views. Below, the
functionality that is available withiaach of these views is explained.

3D View Controls

To view the 3D view, simply click th8D View tab in theConnection Vew. This viewwill allow you to see the

connection from all sides by simply clicking and dragging the mouse. All of the elements in the connection are drawn
/modified in real time. Therefore, if you update a member size, or change the clip angle, youthigl spdate in the

3D View.

Mouse Controls

o Left-Click: If you left-click a component in the 3D view it will highlight that element in@wanection
PropertiesThis points you directly to where that component is located amitipoquick access for modifying
properties related to it.

Left-Click Hold and Drag: This allows you to dynamically rotate your connection to view from all sides.
Right-Click and Hold: This will allow you to move your connection around via panning.

Middle Mouse Wheel Scroll: This will allow you to zoom in and out for your connection.

Middle Mouse Wheel Click: This will snap your connection back into the initial isometric view.
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Graphic Displa

2D View Controls

E T

-,

ApmEE: |

-

To view the 2D view, simply click theD View tab in theConnection View This view allows you to use the tabs across
the top of the screen to see the different connection components in various individual 2D Views. Térsiemkh

views allow you to double click the dimensions to show where this value is locateddarthection PropertieJ his
makes it very easy to change a dimension or property in a 2D view. There are also some compananailéble

simply for viewing the connection assemblies.

Reports View

This view is available to show all of the output of the program. There are two main windows avisiéahkers and
Results(eitherLRFD or ASD, depending on the code choseiGiobal ParameteysThese reports are shown in real
time. Therefore, whenever a property of the connection is changed, the program updates the result reports for this
change.

Members

TheMembers Reportview shows detailed propertie$ all of the components in the connection. Tabs within the report
allow you to switch between these components for member properties, hole dimensions, coping and material
information.
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Graphic Display

a4 Heslly 'HE':M_SI

” A
= =
=l | |
¥ ’ %, PDIic A AISC Example 11.B-4
A ’ ’ / ’ ..j ' . .
e W Columna/Beam End Plate Moment Connection
L TECHMNDILDGI| ES
:5_; Codumn || Beam Plabe | § |.||:|rI||| Dalts | Beam Web Well | Oeam Dlangs Weld
E_ Column 1409
Muterial
Name A1 Menarial o
Fy 500000 ksi  Afintwan yield mmers of material
L GRO000 ksi  Mincwmm seveie siren of raceraal
E E;':'m":'“:':' Mfadirioes af elmrciy
" 1 !
Member Fropertics
by 14 %Em Flmge width
d 14 Kl&m Chaarml! deped
L 12 = ik tikcionarr
L 4w Filangs ik
LF 1%k e
By 2118w doiar
Hale
Hele S’
ope
L 11148 Hoda widrh =
i |

In this example we have an end plate moment connection. Thus, we see tabs for each element in the connection,
including the bolts for the connection. These argly a presentation of properties of the connection. There are no
engineering calculations used in these values.

Results

TheResults Reportsgives all of the design checks for the connection, as well as material properties for each
component. These desighecks are listed with the required strength, provided strength, unity check and whether the
connection passed that specific check. AF&LED message will clearly alert you if you have a connection check that
is not passing. In addition to a list ofitynchecks for each connection you can also click on the individual check to get a
detailed calculation complete with explanation of each variable in that check.

Beam Block Shear TE00M kips  69.6979kips 108 FAILED
R, = [ min{0.6*F *A_ . l:hlli"l-'_1 ".—'12} + U "F A ]l =075 (3
-’IE 3 3311 e Gross area subject o shear
Apy 1.8356 - Met area subject to shecr
]-h 1.0000 Uniform tension stress factor
-"5-“ 0.3575 i_,]j Net area subject fo temsion
L G5.0000 ksi Mimum renstle stress of material
T}- S0.0000 k=i Mtntmrur vield stress of magartal
'F'Rn 69,6079 kaps Biock shear stremgth

For more information/details on a specific design calculation, please see the specific check topic in the Help menu.

Plot Options
Plot Options settings prae both 2D and 3D viewing options.
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Graphic Displa

3D View Tab
X

30 View | 20 view |

1 A0VEw
™ Use Perspective Projaction
I Ruotate Wiew
—Wiew Mods
1 Maimal View

1 Transparent View

F Highlght on the Fly

ok | [ e | [ cawa

Use Perspective Projection This option puts the connection into an architectural perspective view.

Rotate View- This animates the connection view for graphical purposes.

View Mode - This gives a normal rendered view versus a transparent type view.

Highlight on the Fly - With this checkbox if you scroll over the connection it will highlight the specific part of

the connection you are scrolling over.

2D View Tab
Plat options x|

A0 View 20 View I

—2D0iew
[ Show Giid

& [l
€ Lies
£ Fiulers

[+ Highlight an the Fly

ak | | Apply Cancel

e Show Grid - This selection gives an option for how you want to view the background of thdirtvemsional

view.
e Highlight on the Fly- With this checkbox if you scroll over the connection it will highlight the specific part of

the connection you are scrolling over.
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RISAFloor and RISA3D Integration

RISAConnection has the ity to integrate with RISAFloor and RIS&D. The integration involves importing all
geometry, member sizes, design specifications, and loading into RISAConnection seamlessly from RISAFloor and/or
RISA-3D.

To learn how to take the model into RISAConnattiew theRISAConnection Integration topic within the
RISAFloor or RISA3D help file. This portion of the help file will explain how everything works on the
RISAConnection side.

When first coming into RISAConnection from RISAFloor or RISE you will seethat the file is populated with all of
the VALID connections. Thus, only connections that RISAConnection can actually design will be brought over.

The act of invoking RISAConnection from RISAFloor or RSP will create a RISAConnection file (with a .rcn
extension) that will have the same name as the RISAFloor or-BI5/odel and will be located in the same directory.

See the RISAConnection Integration topic within the RISAFloor and RIS help file for more information on
connection limitations.

Connection Grouping

Once you have imported your information in RISAConnection, you will see that the connections are grouped in the
Project Explorer.

- Cod Bezam Shr [Labzrall [Flange)
M2_F11-L1_C53 1] [NAA)
M2_F1J -L1_CS4[-2] [N
[CENRNE ) R ]

M3 - M14 [NAA]

=- Lo Beam Shr [Graviy| |Flange)
P4_FT T L1_CE5H11 M)
t4_F1.J - L1_CSE[H-2] [Hdd)

=1- Gind Beam Sh [Laberal]
ME_F11- M2 M)
ME_F1.J - M1 [H/a]
MO0 - M3 A
M0 -3 [NAA]

B-Gird Beam Sh [Gravly)

ME_F1 14 [MAA)
ME_F1J-M3 [Mia]

E- Lol Heam S |Latesal] [Web)
MI_FT 1< L1_C51 (K1) M)
W1_F1.J - L1_CS2[E-2]  [M/&)
BT [MAR)

M- M12 [NAA]

B-Cel Beam She [Grawvity] [adeb)

M3_FT 1= L1_EST 1] [MAA)

M3_F1J -L1_CSE[1-2] [N

The groups in RISAConnection are based on the Connection Rules from RISAFloor ar8RIBAthin each
Connection Rule, however, there are also groupings basstether the members are lateral vs gravity and whether a
column/beam connection frames into the web or flange of the column. Therefore, a single connection rule could
potentially create as many as four groupings in RISAConnection.
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RISAFloor and RISA3D Integratiol

Flange
Lateral<
Web

Col/Bm Clip Angle

Flange
Gravity<
Web

A Lateral member is a member that has been defined in RISAFloor as Lateral, or-srdy3Dember.

A Gravity membelis a member defined in RISAFloor as Gravity.

Grouping Behavior

In the Project Explorer there are three levels: Project level, Group level, and Connection level. These levels are nested
within each other and allow you to change design and connection fiespprickly and easily. There are also properties
that can only be changed within RISAFloor or RISB. Here we will discuss these different connection property
categories and how to use them properly.

RISAFloor and RISA-3D Level
Items that can only be rddied from RISAFloor or RISA3D

Design Method (ASD or LRFD).
Grouping of Connections: If you wish to move a connection to a different connection group then you must go
into RISAFloor or RISA3D and modify that member end's Connection Rule.

e Properties thadre defined within the Connection Rules of RISAFloor or REEA These currently consist of
whether the connections are welded or bolted to each other. If you wish change from bolted to welded or vice
versa you must also do this within RISAFloor or RiSB.

If you wish to modify any of these properties you need to go back to the RISAFloor oi3RI&#del, make the
change, and then-export to RISAConnection.

Project Level

When you click therojectlabel in theProject Explorer, theProject Propertiesare then shown.

Project Explores

H ConT est18

=] Col Beam She [Latersl] [Flange)
e MEZ_FTT-L1_CS3 (-] [NAA)
LeMZ_F1J - L1_CS4 [J-2]  (NA&)
oS- AT (WA
MO - M1 (NS

Here you can update information in tReoject Description fields and somefdhe options from th&lobal Parameters
- Solution tab.
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RISAFloor and RISA3D Integration

Project Properties

Project Tite ConTest18

Comparny

Dresigner

Jot M urnies

Mobes < Motes... »
= Project Fike

-I"--'II .-_. --| "-II"-
E Project Solubon

egn Mats

Bolt Gioup Anabes Method Center of Rotation

Wield Analpsiz Method Center of Aotalion
Congider Balt Hole Defomation True
Rokation Duchlity Falze

Note:

e When you click the Pject in theProject Explorer the left screen shows all of the groups in the project and
gives a representative view of each.

Group Level

When you click on a Group in th&roject Explorer then theGroup Properties are shown.

ral] [Flange]
o B e = = e 11
M2 L1 C54 (-2) [MAA)
E----MEII P13 [MAA)

LoMT - T4 [NAA)

In the Group Properties you can modify connection properties for all of the connections within this group at one time.
The grayed ouproperties are properties brought over directly from RISAFloor and RI[3Ahese properties can not be
edited in RISAConnection.

If an item is labeledVarious- it means that there are multiple values in this field for the different connections in this
group.
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RISAFloor and RISA3D Integratiol

Group Properties

E Connecbon

nechan

nechon T ups e EEar pAngke Shear Co
B Connection Cabegon

1T ne 11 = L

mi o 1l

le Tupe Jouhle &

B Loading
ar Lo 0o 17

I —
I bor w1 4
m =5 e A X
Angle Section L3B=3 85
Column Boltz WVarious
Seam Boks 34 A28
B Assembly

Column/Beam Clearance, n +\anous -

Angle Yercal Poskion, in. 084

Double Angle Clearance, in. 0.ao
[H Column Bolts Edge Detancs Dimensions

olurnn Balts Honzontal Gage, in

[H EBeam Boltz Edge Distance Dimenzions

Note:

¢ If you have changed individual connection properties and then go bdwk goaup, changes here will overwrite
any of those individual connection changes.

e When you click a Group in theroject Explorer the left screen shows all of the connections graphically in that
group.

Connection Level

When you click on an individual conrtean, that connection's properties are shown.

Project Explarer

£ ConTest18

M- M13 N/
M3 M1 (N2

The grayed out properties within an individuahoection may be either RISAFloor/3D controlled, Project level
controlled, or Group level controlled. You must go up to those levels to change these properties for these connections.
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RISAFloor and RISA3D Integration

Connection Tite MW2_F -L1_C53[J-

Connechon Tppe ColumneBeam Cip Angle Shear Connectic
E Connection Categoy

Colurnn Connection EBolted

Bear Il b Haolted

Angle Type [Double Angle

Column Connection Tpps Flanges
E Loading
Sheal a i 017
E Components
B Colunn Sechior w1 43
H B=am 5ection W1Z413
M Angl =zl et e
B Column Bolts TR A32EN
Codumn Bolks e |
Diameler, in e
Fiow
Bolts per Rovwe 3
‘Werl. Spacing. in 300
Haorz Spacing. h. 3.00
|engl (il
=11 a M
[ Beam Baks I AI2EN
B Azzembly
Column/Baam Clearance, in 0.0
Argle Vebical Position, n. 184

Loading/Load Combinations

All load combinations from RISAFloor and RISZD that have the Connection checkbox selecteddan_bad
Combinations spreadsheet will be brought into RISAConnection. TheteomsdaCombination drop-down in the
upperright hand corner. This drop down is only available when looking at an individual connection. You can scroll
through the load combinatis and viewing the loading and results for each.

Load Cornbination: {1, 30-1-1.4 0L

2.30-2-1.20L+ 1.6LL
3,30 -3-0900 4 1.6 WL
[Flange) 4,30-4-090L+ 1.0EL
J] N4 5, FL-1- Comb. 1-0L
2] (N4 6. FL -2 - Camb, 2 - DL+LL

When you are viewing a specific load combinatioen you can see the forces for the connection in the Loading section.
For moment connections you can also sed teColumn Dist, Column Force andStory Shearvalues that are
brought over from the RISAFloor or RIS2D model as well. These forces areyoavailable for viewing.

(SR L IR NI ) _'r'l.lE AN L San gt a1
B Loading

Shear Load, kips. 36092

b oment Load, kips-ft. -263.383

Top Column Dist, in. 204.000

Colurmn Forze, kips. 19.627

Story Shear, kips. 9.834
F Moamnnnenke

Note:
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RISAFloor and RISA3D Integratiol

e When you click an individual connection, thead Combination menu jumpgo the LC which produces the
worst case code check.
e TheColumn ForceandStory Shearvalues are only considered for RIS® load combinations.

Solving Connections

Once you get the connections configured properly you need ® ts@vmodel. You can solve the model by connection,
by group or for the entire project. Every load combination from RISAFloor and-RIB#ill be solved each time.

There are three different ways to access solving options:

1. From theSolvedropdown menu:

Tools  Help

Solve Project

Solve Group

Solve Conneckions

2. From the Windows toolbar:

3. From the righiclick menu in theProject Explorer (right-clicking the Project line will solve the entire project,
the Group line solves the group, and an individual cormeetlves that connection only).

- ConT rst1&
=} Col Beam Shr [Laberal] [Flang=|

WMZ_F1. 110
ML -T2 ML
M=) -4 [N e
— ol Brarn Sk [13en EE
M4 FI1-L1 Recalukite |
MA_F1 -7
=t zid Beam Shi |Laleal)
ME_F11-M2 [HAA)

Note:

e If you are using RISAConnection as a standajmogram then these solve buttons have no use because the
model is resolved automatically each time a change is made.

Viewing Results (in RISAConnection)

Once you have a connection, a group, or the entire project solved you will be able to view ietuti3roject
Explorer or Reportstab.

Project Explorer

The Project Explorer gives a summary of the design results for the project. Each connection gives a Pass or Fail
notification, along with the Max UC and the LC that produced it.

The Group will statePass" if all of the connections within the group passes. It will state "Fail" otherwise.
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IM4_F11-L1_CS55[H-1)
MA_F1.J - L1_C56 [H-2)

= Col Beam Ske [Gravily] [Flarge]

Fasz] -
[LC-H, UC-0.00 [Pass)
[LES, LCO0) [Pass

2. Gird Beam Shr [Lateral]  [Faill
~ME_F11-#2 [LC-4, UC-1.3] [Fail
ME_F1J - B41 [LC-4, UC3] [Fal
M101 - M3 [LC-4, UC-1.3) [Faill
MI0J - B8 (LC-4, UC-1.3) [Fal)
= Gird Beam She [Gravity]  [Pass)
ME_F11- M4 [LCE, UCO0) [Pass)
ME_F1.J-M3 [LCA UCO0] [Fass)
=-Col Beam Shr [Latenal] fa'eb]  (Fail
i M1_F11-L1_CS1 (K1) [LCA, UCATF) (Faill
M1_F1J-L1_CS2 k-2 [LC-4, UC-1.7) [Fal)
~ME - 17 [LC-4, UCAF) (Faill

=

If a property is changed then the connections whose properties are affected will be invalidatadnodify a single
connection then the results for that connection will be invalidated and an (N/A) will be shown.

=} Gigd Beam Sh s pl
~RLFTT-1 T UC-13 [Fall
M100 - M3 [LC-4, UC-1.3) [Fai)
M10J -M8 [LC-4, UC1.3) [Fal
=1 Gird Beam Shi [Gravky]  [Pass)
M5 _F11-M4 [LCH UCO0 [Pazz

WE F1 12 0rE 10N m iPees

o MA_F1J-L1_C56(H-2]  [LC-S UC-00) [Pass)

In this scenario you can simply-selve that connection to get results again.

If you invalidate a group property then that vinalidate all of the connections within that groupyou invalidate a

project property, then it will invalidate all connections in the project.

Reports

TheReport view gives the unity checKsr the load combination shown in thead Combination dropdown. The load
combination selected by default is the one that produced the worst case unity check vaReportssection will

show which Limit State produced this value.

’F M1_F1I-L1_C51 (K-1
’ ' ? r i < A i_ —C51 (K-1]
o B solerrelioan Uownle argle Shos Lonnocloon
TECHNBLOGILS
o By
Malama  Flo¥A LR T Y Y by s
Taiin |z wiEy F eIk F,= %t
Anx [FEE] A RNk T =% a0
g s
Lowd ML ther kot dowd
Hoas T e apaalad, o Wit s g st s (s SEW. W 15 [+] Cellapse AN B Expomd All
T irait Srate Fagmrei Avclakils Tier (hieck Fremih
ey ermchane o e Ik
1o e Ny My tare 47 O olmon LA
Ervecting Gvabikey s
Evwn Slwn Ykl S0 ks TS ke n.os Fate
Clip Aagls filem Vield T4 ke ST ke 05s Fasg
Fesan Rheear Topnims Wl kg TR 1.4 TAT

Ve Gmmnde Shao Tiarerrs vr Fsan W e

EER LI

neA

If the connection you are viewing has its results invalidated by changing a connection property, then this message will be

shown:
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RISAFloor and RISA3D Integratiol

Report not calculated. Press here for Calculation!

If this message is shown then the results shown are inl&ksing this message has the effect of solving that
individual connetion for all load combinations. The program will then give valid results for this connection.

Viewing Results (in RISAFloor or RISA-3D)

Once you have your connections configured properly you can take those results back to RISAFloor é31d RIB&
viewdad in theConnection Resultdrowser and graphically. To do this you must have the RISAFloor or-RE5Aodel
opened and solved.

ChooseFile-Export Connection Results

Fle | Edt Globd  Urits  View
v k
[__. Open.., Chr+0

Sewe A5,

Appenid
I Export Connection Rasults ]

B PFrint...
L] Page Sstup,..

_;_'| Prinik Presviess

Recent Prajects L

Ezit

Round-tripping between RISAFloor/RISA-3D and RISAConnection

The RISAFloor/RISA3D and RISAConnection integration is meant to be used forptaufbundtrips. Items to note
with this integration:

Any items that are controlled by RISAFloor or RISE will be overwritten in the RISAConnection file EVERY
time the RISAFloor or RISAD model sends results to RISAConnection. This includes loadingnrssizes,
connection types, etc.

Items that are controlled by RISAConnection will NOT be overwritten by RBBAr RISAFloor. If you have
modified a connection in RISAConnection, these changes will be saveskc&ptioroccurs if you modify the
Connectim Rule for a particular member end. In this scenario, the new connections defaults will overwrite your
changes.

To go back and forth between the different programs you must make sure that the files are in the same directory
and have the same file name (wiifferent file extensions). You can move files around to work on them
separately, but they must be located together to take advantage of the integration. If you move or rename the
RISAConnection file, then the next time RISAFloor or RSB tries to inteact with RISAConnection it will

simply create a new file.

Member sections used when rottnigping MUSTbe saved to the shapes databases. Section that are only saved
to the RISAFloor or RISAD file can not be read into RISAConnection. Sections thateaeddn the
AISC_BACKUP can not be read either. Connections that have sections saved only to the file or only to the
AISC_BACKUP directory will not be designed.
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Results

Results

As soon as a new connection is created, or an old connection isadp&ISAConnection automatically updates the

design calculations for both LRFD and ASD design if in standalone mode. These results may be viewed in the associated
tabs from the Report Connection View. If you are working with the integration using RISAFIBW8A-3D then the

Project Explorer gives a summary of your results as well. SeRI8®&Floor and RISA3D Integratiortopic for more

information.

LFIFZ: Fleslt: | barrtenis |

[
z
= ’ [ ' , Connaction 2 LRFI Results
L] ‘ 'l ColurnnBaaym End-Olata Momen! Connection
L Tl:l:uunl.nall:l
m
=
=
i Sdetenal Propertes:
Calumn W40 AR R m W0k F = AT R
Heam Wil sy Fomdllkn B -8k
Tlate M 0HI2 00 a3 Fﬁ.-ﬁ[ﬂhi B = 500k
gk Dty
Load 25 D0 ke Uiar Sypur Lovd
Bl L0 I eI Uawr Japast oy
Top Crilwmam Tind 21000 2 Taer Syt Tep il Db
Cahovm Taree 50000 kips Taar Jiput Colurn Foran
_ Stary Shear 10000 ke Uzar Jput ooy Shanr
B Collapse All O Expand Al =
| Lomit Srate Hegmmed Aovatlabele Unity Chieclk Hesalt
|Geml1'_t'Runi{1'jmu at Cohinn PARSED
|F1m.|:g'_! Weld Lunitations EATLED
|"|7i."nh Weld Linwiratians FATLED
|Bu\1[ Sleear Sirengil 225.00 keps G362 kips 354 FAILED
|En\]t Hearing am ohmnn 22500 )ps M4 lape 0.an PASEFD
|B-:-]t Bearing o Flate 22500 ke 10155 kips 112 FAILED
'lem Web Weld Btrenstl 225 00 ke .58 ups 4.09 FAILED | ﬂﬂ

These reports may be expanded (by clicking on each Limit State) to reveal the design calculation. This report not only
calculates the code check for you, but alss lisit the equation used, the various input variables, the load, the strength,
and then the ultimate result: failure or passing.

‘Bolt Shear Strength 223.00 kips £3.62 kips 3.54 FATLED
B = Fr" 4 Mo © p=075 (3] DG4317)
Foo 43.00 ksi Shear siress N ippe
Ay, 0.44 in? Aveat of balt
Nyt 4 Musnber of bolts
s 1.00 Ercentricity coefficient
pE, £3.62 kips Buolt shear rupture strength

Member Information
See theraphic Displaytopic for more information.
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Result:

Design Checks

For a detailed explanation of the specific design clseekthe table of contentsltzate it in this manual.
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Sign Convention

RISAConnection uses a sign convention as shown in the image below:

Vs = Story Shear

i
e V =Beam
| Shear
.,
& i . P =Beam Axial
ol )‘f i——— Leoad
v M =Beam
B Moment
N
Axial Load

A positive axial load designates compression while a negative axial load designates tension. This is the same load
convention used in RISBD and RISAFloor, so any loads brought over from the integratiaih sthy consistent.

Note:

e If your axial load is less than 5% of your shear load, RISAConnection will assume that your axial load equals
zero. This assumption is meant to help avoid an overly complicated design especially for models that are
integrated wih RISA-3D or RISAFloor and have just a small amount of axial load in the members.

Beam Shear

A downward load on the beam creates a positive shear in the connection. However, the sign of the shear load does not
affect the calculated capacity of the coniwttThis could be over conservative for beams with only the top flange

coped when it is subjected to a negative shear load. It could be under conservative for beams with only the bottom flange
coped when it is subjected to a negative shear load.

Beam Moment

The sign convention for beams with an end moment would normally result in a negative moment under gravity loads.
The sign of beam moments do change the capacity calculations for the connection. In particular, the column's ability to
resist the concerdted flange forces are affected by which flange is in tension or compression as well as the distance
between the applied flange force and the top of the column.

Note:

e This sign convention agrees with the RISE sign convention for moments, but is th@ogite of RISAFloor's
sign convention for moment.

Story Shear

A positive story shear will counteract the panel zone shear caused by a negative end moment in the beam..
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Sign Conventio

Note:

e There are cases where the story shear will actually increase the shear dethanmhnel zone. This is more
likely to happen in cases where the positive bending moment caused by lateral forces is not enough to counteract
the negative bending moment due to gravity forces. RISAConnection does take these rare cases into account.
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Stability and Geometry Checks

This section focuses on checks concerned with stability, ductility and geometry restrictions.

Erection Stability

RISAConnection provides checks for erectior#ity, as prescribed in the AISC 13th Edition Manual. The following
checks are performed:

Double Angle Shear Connection

A warning is given if angle length does not exceed 1/2 of the T dimension of the supported beam. S&shAEsEion
Manual, Page 18.

End-Plate Shear Connection

A warning is given if plate length does not exceed 1/2 of the T dimension of the supported beam. SE#AEsIEion
Manual, Page 1@9.

Shear Tab (Single-Plate) Connection

A warning is given if plate length does not excé&lof the T dimension of the supported beam. See ABR Edition
Manual, Page :204.

Single Angle Shear Connection

A warning is given if angle length does not exceed 1/2 of the T dimension of the supported beam. S&shAEsIEion
Manual, Page :023.

Erection Stability PASS
Check Erection Stability Pass Condltton: L>=(a- 3% K )2
L‘- 2350 m Connector length (vertical)
d 36.50 mn Beam depth
Ko 221 Beam fillet
LM 16.04 in Min connector length

Rotational Ductility

RISAConnection provides checksrfrotational ductility for shear connections, as prescribed in the AISC 13th Edition
Manual. These checks are only done when enabled throu@idbel Paraniersdialog.

For additional advice on this topic, please see the RISA News welsiterisanews.comType in Search keywords:
Rotational Ductility .

The following checks are performed:

Double Angle Shear Connection
A warning is given if angle thickness exceeds 5/8". See AIRE Edition Manual, Page 10

End-Plate Shear Connection
A warning is given if plate thickness exceeds 5/8". See AIS@ Edition Manual, Page 49
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Stability and Geometry Chec

Shear Tab (Single-Plate) Connection
Weld stength and bolt shear strength are compared against the following limit states. If none of these limit states exceed
both the weld strength and the bolt shear strength then a warning is given:

1. Plate yielding due to bending
2. Bolt bearing
3. Boltslip

For referace see AISQ3th Edition Manual, Page 3

Rotational Ductility, Erection Stability PASS
Check Rotational Ductility Pass
oR 60.77 kips Weld strength
oR 58.53 kaps Bolt shear strength
OR,;). 0.00 kaps Piate flexural yielding
ong 327.88 kips Boit bearing on piate
oR, 123 .40 kps Beam slip critical

Single Angle Shear Connection

No rotatbnal ductility checks are done for single angle connections.

Bolt Geometry Restrictions

In these checks the program will check bolt spacing and edge distances against code prescribed minimums and
maximums. These are chetkfor each element that is bolted in the program. Thus, this check will be given for each
bolted element in a connection. When we do these checks we do them for both the member and the connector. We will
check the worst case between the member and tieciam.

Geomety Restictions at Beamn PASS
Check Min Bolt Spacing Pass Comdition: 5 >= (2+243) *d, §73.3)
Smin 3.00 s Min bolt spacing
oot 075 Bolt dicmmeter
Check Max Bolt Spacing Pass Comition, S'ma;:: mingiZ 00 i, 24%) {73 S
Snax 3.00 M bolt spacing
t 0.28 m Thickness of governing eleman (Beara)
Check Min Edge Distance Pass Comgition: ED,  »=ED (I3 43
Check Max Edee Distance Pass Condttion: ED_ <=y (600 m, 12%)  (3.5)

Check Minimum Bolt Spacing

Section J3 of the AISC 365 specification gives a minimum spacing of 2 2/3*d. Thus, we will check both vertical
and horizontal spacing of bolts against this minimum.

Check Maximum Bolt Spacing

Section J3.5 of the AISC 36Tb specifiation gives a maximum spacing requirement for bolts. The program considers
the members in the connection NOT subject to corrosion, thus uses a maximum distance of 24*thickness of thinner plate
or 12 inches. J3.5(b) is not considered within the program.
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Check Minimum Edge Distance

Section J3.4 of the AISC 38Ib specification gives minimum edge distance requirements. This provision considers both
Table J3.4 and J3.5, depending on the type of hole. Thus, the program combiadsethérom both Table J3.4 and
J3.5 for checking minimum edge distance.

Regarding sheared edges versus rolled edges, the program makes this assumption:

o All plate elements (shear tabs, end plates, flange plates, etc.) assume minimum edge distanceshzased on
edges.

e Allwide flanges and angles (and any other rolled shapes) assume minimum edge distances based on rolled or
thermally cut edges.

Note that this check will only give detailed information if the minimum edge distance requirement was not met.

Check Maximum Edge Distance

Section J3.5 of the AISC 38Wb specification gives a maximum edge distance of 12*thickness of connected part not to
exceed 6 inches. Note that this check will only give detailed information if &ikémmam edge distance requirement was
not met.

Limitation

The program does not do any checks for Entering and Tightening Clearances per-Lébédesl #17 of the AISC 13th
edition manual. Thus, you will have to verify these dimensions manually.
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Stability and Geometry Chec

These material checks are common to many different connection types.

Shear Yield Strength

Shear yielding occurs over the gross cross section of elements in shear, such as shear tabs. The shear yielding capacity is

calcdated per AISCG360-05 section J4.2.

Angle Shear Yield
Rn =X*0.6 *FJ_'.-‘LE
F

¥ 36.00 lesi
A, 338w’
k2 5720 kips

2

L)
T

25.00 kips 97.20 kips FAIL

=150 fré-3)
Adniraum pield stress of moteria
(Grass avea subject to shear

Sher yield strength

A special case occurs when considering the beaimshear yielding. In this case the shear yielding capacity is
calculated per AISC 3605 section G2.1. The capacity is calculated per equatieh &1l the Cv values are calculated

using G22, G23, G24 and G25.

-

BEeam Shear Yield
R, =06 °F,"A,°C,

F, 50.00 k=i

A, 4.37 in”

c, 1.00

R/ §7.45 kips
Axial Loads

225 00 kips

8745 kips

=1.50

[
in

FAITL

h

G-I}
Mt pleld stress of matarial
Gross avea subject to shaay

Web shear cogfficient (G2-2)
Shegr yiald strangth

If you have applied axial loads (compression or tension) in addition to shear loads, the required load of thegconnect
element at the beam will be calculated as the resultant force created by the axial load and the shear load. This resultant
force (R) will be divided by the available shear yield capacity to give the Unity Check value in the results report. This
consenative approach was taken from tBeel Design Handboddy Akbar R. Tamboli.

Shear Rupture Strength

Shear rupture occurs over the net cross section of elements in shear, such as shear tabs. The shear rupture capacity is

calculated per the AISB60-05 section J4.2.

Beam Shear Rupture
R, =0.6*F *A_

F. 65.00 kesi

Anr 471 in?

oR 137.77 kips
Axial Loads

(e}

1.63 FAILED

137.77 kips
e=075 Md-4)
Minimum tensile stress of material

Ner area subfect to shear

Shear rupture sirengih

If you have applied axial loads (cpnession or tension) in addition to shear loads, the required load of the connecting
element at the beam will be calculated as the resultant force created by the axial load and the shear load. This resultant
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Stability and Geometry Checks

force (R) will be divided by the available sheapture capacity to give the Unity Check value in the results report. This
conservative approach was taken from3eel Design Handboddy Akbar R. Tamboli.

Plate Tension Yield

Tensile yielding ocurs over the gross cross section of elements in tension such as flange plates in a moment connection.
The tensile yielding capacity is calculated per the ABpEcification J4.1.

Flange Plate Tension Yield 1200.00 kips-in 1186 .45 kips-in 1.01 FAIL
Ro= I".T"Ag 9 =0.20 (J4-1)
f.‘. 36.00 ksi Minimum yield stress of matertai
"\g 225 in° Gross area subject to shear
QR. 72.90 kips Tensile yield strength
d, 1627 Moment arm between the flange forces
Q.\[n 1186.45 kips-in Moment =R, *d,,

Tension Rupture

Tensile rupture occurs over an effective cross section of elements in tension such as flange platesrih a mome
connection. This effective area is taken as the minimum of the net area, or 85% of the gross area. The tensile rupture
capacity is calculated per the AlSpecification J4.1.

For the braces in vertical brace connections a shear lag factor is includd&@ge&60-05, Section D3.

Beam Flange Tension Ruptore 1200.00 kaps-in 1699 28 kaps-m 0.71 PASS
R, =F A, p=075 42
E, 65,00 k=i Minfmunr tentile stress of material
A, 225 i Effective area subject 1o fenslon = i'.'i:'i-if.aln. . 55.&31
-“LE 30 i Gross area subject to tenslon
Ay 225 i Net area subject [o fenston
L1, 109,34 kips Tenstle rupture strength
d 1547m Moment arm between the flange forces
oM, 1699 2% kips-in Moment =R_*d_

Block Shear Strength

Block shear is a combination of tensile rupture, and either shear yielding or shear rupture. The program checks both
types of block shear per the AIS60-05 section J4.3.
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Stability and Geometry Chec

Black Shear

-
3 =
=:J{:}%;—7

Shear Rupture Shear Yielding

Note:

e When multiple rows of bolts are present for a block shear calculatiopyaluke of 0.5 is used. Otherwise this
value is taken as 1.0.

Plate Tearout

This failure mode is calculated B®ck sheausing an "insideperimeter rather than an "outside" perimeter.

Flate Tearout

0 O
) 0

040

Shear Rupture Shear Yielding

Axial Loads

If you have applied a tensile axial force in addition to shear loads, the required load of the connecting element at the
beam will be calculated as the resultant force created by tHéaadeand the shear load. This resultant force (R) will be
divided by the available block shear capacity to give the Unity Check value in the results report. This conservative
approach was taken from tBg¢eel Design Handbodky Akbar R. Tamboli.

Gusset Plates

On gusset plates where the free edge of the tearout portion is not perendicular to the direction of force an effective shear
area is used. This program ignores the minimum amount of shear area nessecary in order to produce a symmetric tearout
pattern See the dialog below.
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lgnored

Beam Block Shear 225.00 kaps 452.05 kaps 0.50 PASS
R, = [min(0.6°F A, 0.6°F A ) + Uy *F *A, ] =075  (7d-3)
Ay 18.78 in Gross area subject to shear
Any 13.70 in? Net area subject to shear
L 1.00 Uhiform tension stress factor
-JH" 100 i Net area subject to tension
Fl 6500 k=i Mmimum temsile stress of material
F_T 50.00 k=i Minbmum yield stress of material
LU 452.05 kips Biock shear strength

Plate Flexural Yielding

Flexural yielding occurs in elements of shear connections which take moment due to eccérttisodifect is

negligible, and is therefore ignored for clip angles and end plates. This effect also does not affect moment connections,
since eccentricity may be ignored. The program does check flexural yielding for shear tabs, as it can be a controlling
failure mode for extended configurations.

Plate Flexural Yielding 12.00 kips 65.95 kips 0.18 PASS
R,=F, *Z/a o~ 0.90
'P 0.50 m Plate thickness
L, 12.00 n Plate length
f‘ 2.00 ksi Shear stress
F, v 36.00 ksi Plate yield stress
F.. 35.83 ksi Critical stress
/ 18.00 in° Plastic modulus of gross section
a 8.80mn Design eccentriclty
R 65.95 kips Plate flexural yielding
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This check is not required dllof the following conditions are met:

The shear tab is bolted to the beam.

Only one row of bolts is present.

There are between 2 and 9 bolts present.

The bolts are less than 3.5" (horizontally) from the face of support.

No oversized or long slotted holes ased.

A horizontal edge distance equal to twice the bolt diameter is present on both the beam and the shear tab.
The thickness of either the beam web or the plate is thin enough to produce ductile behavior.

A minimum vertical edge distance is met for bdth plate and beam (if coped).

No axial force is present in the beam.

For more information, see the AISC 13th Edition Manual, pag&010
The design check for flexural yielding is outlined in the AISC 13th Edition Manual, pafj@3L0
Note:

e The modified bt ICR coefficient from the design procedure is omitted. Ductility checks are performed to ensure
that this is acceptable.

Axial Loads

If you have applied an axial force in addition to the shear load, the Plate Flexural Yielding check will changéecslightly
take into account the combined effects of the axial and shear interaction. When this is the case, the capacities will be
determined from the appropriate code sections (please see below) and the Unity Check value is determined from the
following equatiors:

P Vv
-t =10  ASD
]
P Vv
T = 1.0 LRFD
Pr=g Vined

Tension Loads

If you have a tensile axial load applied along with a shear load, tteeFMural Yielding check will calculate the axial
(tensile) capacity per equation-14f the AISC 13th edition.

Compression Loads

If you have a compressive axial load applied along with a shear load, the Plate Flexural Yielding check will calculate the
axial (compressive) capacity per section J4.4 of the AISC 13th edition. Note that this section checks the KL/r value in
order to determine the capacity equation. For this check, RISAConnection uses the following:
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K =1.0

L = distance between the applied load and the resisting element

Plate Flexural Rupture

Flexural rupture is a check exclusive to extended shear tab connections. For more inform&lexusaleYielding and
the AISC13th Edition Manual, page-®.

.Plale Flexural Rupture 12.00 kips 59.30 kips 0.20 PASS
Ry =Fy " Tpey /2 0=0.75
F, 58.00 k=i Piate tensile strength
1-“, 12.00 j_ﬂ3 Plasric modulus of ner section
a 880 Design eccentricity
ok, 5030 kips Piate flexural rupture
Axial Loads

If you have applied a tensile axial force in addition to the shear load, the PlateaFRupture check will change
slightly to take into account the combined effects of the axial and shear interaction. When this is the case, the tensile
capacity will be determined from equatiord4nd the Unity Check value is determined from the fahgvequations:

P v
- T = 10 ASD
/n /n
P Vv
= 1.0 LRFD
Prn=gp  Vn=cgh

Plate Flexural Buckling

Flexural buckling is aleck exclusive to extended shear tab connections. For more informatielexsg®l Yielding
and the double coped procedure from the AIS@ Edition Manual, page-8.
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Plate Flexural Buckling 12.00 kaps 30.26 kaps 0.40 PASS
RI-F"*S“tIa 9=0.90
F!. 36.00 ksi Pilate yield strength
i 0.54 Buckimg factor
Q 1.00 Buckiing factor
Fo, 36.00 k=i Critical sfress
Sngt 827 in’ Section modulus of net section
a 8.30m Design eccentricity
oK, 30.26 kips DPilate flecural buckiing
Axial Loads

If you have applied a compressive axial force in addition to the shear load, the Plate Flexural Buckling check will change
dightly to take into account the combined effects of the axial and shear interaction. When this is the case, the
compressive capacity will be determined per section J4.4 of the AISC 13th edition. Note that this section checks the KL/r
value in order to detmine the capacity equation. For this check, RISAConnection uses the following:

K=10
L = distance between the applied load and the resisting element

n
r= |[—=0289=¢

,JA

The Unity Check value is then determined from the following equations:

P Vv
i T = 1.0 ASD
/n /n
? + Y =1.0 LRFD
Pn=g  Vn=g
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Plate Compression Buckling

Compression yielding occurs over the gross cross section of elements in compression susheas fHate or clip angle
under compressive axial loads. The compression buckling capacity is calculated per tiSpéd8iCation J4.4.

Compression buckling is not checked by the program. If the KL/r of the element exceeds 25, a warning is gien that t
compression element is slender. See AISC Specification J4.4.

Compression Buckling of the Clip Angle PASS
Check condition : KL/r == 25.0 (J4-6)
K 1.00
L 2.00 in
r 0.11m
KL/r 18.45
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These bolts adcks are common to many different connection types.

Bolt Group Eccentricity

When bolt groups are subjected to shear loads that are eccentric to the centroid of the bolt group, then bolt group
eccentricity is introduced. Taeount for this eccentricity, the AISC 13th Edition Manual provides two different
methods: the Instantaneous Center of Rotation methoah¢tBod) and the Elastic Method. These are given as options
in Global ParametersSolutiontab. Information on these methods are found on pa@ethibugh 79 in the 13th edition
manual and most steel design textbooks.

Bolt Group Eecentricity &.74
1C e thind {AISC [ 3th Bdition Mol v 7-8)
C 074 Coefficient (222531 3)
M s 1 Mpnber of vows of boits
N“h 3 Menber af bolts pey row
Dx .00 1t Horizonia! boll spacmg
D!’ 3.00 1 Fertical bolt spacing
E, 2.00 in Horizontal eccentricity
= 0.00 in Vertical eccentricity
Ang q0.00 Angle aof force in degraes, velmive X ais
| L, -1.60 in Center of rotation, ¥
1'--'3. 0.00 in Center of rotation, ¥

The ICmethod is used to compute the values in Tablédhifough 714, thus program values can be compared to these
tables.

Eaolt Group Eccentricity 71
Flastic method (AISC F3th Bdition Manual p. 7-8)
C 0.71 Coefficient (27213 1 3)
Noows 1 MNumber of rows of bolts
Nul:r 3 Murnber af bolts par row
D, 0.00 in Howizontal bolt specing
D}, 3000 Vertical boil spacing
E, 2,00 in Hovizortal eccentricity
EJ. 0.00 in Vertical eccentriciiy
Ang 20.00 Angle of force m degrees, ralative X axis

e TheE, value given is the horizontal distance from the face of the supporting member to the centroid of the bolt
group.

e TheE, value given is the vertical distance betwdlee centerline of the beam and the centroid of the bolt group.

e TheAng value given is the angle between the X axis and the resultant load (resultant of the shear and axial
loads).

e Once this coefficient is computed it is used inBlodt Shear Strengtbheck.

e Generally the Elastic method is more conservative than the IC method.
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Note:

e The shear tabs for moment connections do not consider any eccentricities, thus this section will not be included in
these connections. This is basa moment connections have the rotational restraint in the flanges, thus not
allowing the rotation to occur that is typical in a simple shear connection.

Slip Critical Considerations
This check is calculated per equatid34 of the AISC 3665 (13th Edition) Steel Code.

The bolts can be considered slip critical if you select Slip Critical Class A or Class B listed in the Components Bolts
section.

Strength vs. Serviceability

The prgram will use serviceability limit state for standard holes (STD) or slots transverse to the direction of load
(SSLH, LSLH). The program will select required strength level if the hole is oversized (OVS) or slots are parallel to the
direction of the load¥SLV, LSLV).

If the holes are defined with contradicting hole types, the program will use required strength level. For example if the
beam bolts use a standard hole, and the attached clip angle uses oversized holes, required strength level will be used.

Combined Tension and Shear

When a slipcritical connection is subjected to a tension load in addition to the shear load, the program will also calculate
the k factor per section J3.9 and apply this factor to the available slip resistance per equétion J3

Axial Loads

If you have applied axial loads (compression or tension) in addition to shear loads, the required load at the beam bolts
will be calculated as the resultant force created by the axial load and the shear load. This resultant force (R) will be
divided by the available slip critical capacity per equatiod I8 give the Unity Check value in the results report.

Slip Critical Calculations

Beam Slip critical(Serviceability) 20.00 kips 4430 kips 0.45 PASSED
Rn ™ "*Du’hu*rb"\-s"\-rwst‘\'cols Q=150 (J3-4)
1 0.35 Mean slip coeffiecient (class A)
D“ 1.13 M. boit pretension
h 1.00 Hole factor STD (standard sized hole)
Tb 28.00 kips Min. fastener Pretension per Table J3.1
N, 2 Number of slip planes
Nm‘“ 1 Number of rows of boits
Neols 3 Number of boits per row
R /2 4430 kips Siip criticai

Bolt Shear Strength

This shear capacity check is calculated per section J3.6 (shear only or shear and compression) or J3.7 (combined tension
and shear) of the AISG8-05 (13th Edition) Steel Code. Expand this section of the design report and RISAConnection

will provide you with the exact equation, code reference, listed variables, as well as the code check value and pass or
failure notification.
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Shear Connections

Bolt Shear at Beam

R, =2*F_*ASN

Note:

54.25 kaps 0.41 PASS

e The Eccentricity Coefficient, C is calculated in &t Group Eccentricit}check, as explained above.

e If you have applied a compressive axial load in addition to the shear load, the required load at the beam bolts will
be calculated per section J3.6 as the resultant force created by the axial load arat thadshEhis resultant
force (R) will be divided by the available bolt shear capacity per equatibria)give the Unity Check value in

the results report.

¢ If you have applied a tensile axial load in addition to the shear load, the required loadeanthgolis will be
calculated per section J3.7 as the resultant force created by the axial load and the shear load. This resultant force
(R) will be divided by the available bolt shear capacity per equati@tdgjive the Unity Check value in the

resultsreport.

Moment Connections

If this check is part of a moment connection (End Plate or Flange Plate Moment Connection), the check will also convert
the allowable shear strength to an allowable moment and check this against the user input Moment Load.

Bolt Shear at Beam

Ry = Fpp Ay Npgi C

E

nv

Ay

sbult
C
pR

p.\[“

Note:

48.00 ksi

0.60 in°
b
1.00

173.18 kips

1743 i

301853 kips-in

3000.00 kips-in -~ 3018.53 kips-in 0.99 PASSED

p=075 (J3-1)
Shear stress N nipe
Area of boit
Number of boits
Eccentricity coefficiant
Bolt shear rupture strength
Moment arm between the flange forces

aF = ®
Moment Rq d.

e The Eccentricity Coefficient, C is calculated in 8@t Group Eccentricitgheck, as explained above.

Bolt Tensile Strength

If your connection has tensile axial load but no shear load, the bolt tensile capacity check is calculated for column or
girder bolts in tension pesection J3.6 of the AISC 3616 (13th Edition) Steel Code. Expand this section of the design
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report and RISAConnection will provide you with the exact equation, code reference, listed variables, as well as the code
check value and pass or failure notifioa.

Bolt Tenzion at Column 50.00 kips 17292 kips 0.28 PASS
R, =25 F A Npane p=10.75
at Qi) 0 ks Jensile sfress
Ay 0.44 in? Area af bolt
:‘;hnh ] Number of bolis
L 178.92 kips Bolt tensile strength

Verify No Prying Action in Shear Connections

If your connection has tensile axial load, the bolt tensile capacity check does not include bolt prying, but assumes that
this is not an issue. This check will confirm or negate this assumption. If your connection fails this chedk ngmdw
to account for the addition prying forces in your bolt tension checks manually.

Check #1: Minimum Thickness

The first check compares the thickness of the angle leg or plate g ttaduie per page-20 of the AISC 36@5 (13th
Edition). If thethickness of the connecting element is less than.theatue, the check will fail.

Check #2: Bolt Strength

The second check compares the available strength of the bolts to the total force on the bolts (including prying forces).
These prying forces aralculated per the questions on pagE2f the AISC 365 (13th Edition).
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Verify Bolt No Prving Assumption FAIl
{ISC I3th p 9-10)
Check Angle Leg Thickness: Fal Condition: t <=t .
Check Prying Force: Pass Condlition” Tu
L 038 m Cilp angie leg thickness
f" 58.00 ks Mintmum tenstie stress of material
dh i Bolr diameter
dhuh’ 311
2 1.50 1 o
b 1.63 1r
of 1
a 1.88m 3
b 1.25 in o
P (4]
p 3.00 in fudir
. < it th
1 843 k?“‘
G 1 e
min
B 20 82 fapr
e
f 0.98 n
it iing to moment at stem line: a =
a 1.22 Py
q 2.62 kips Factored p te)
Tu 10.95 kips otal tens force Tu
q

Note:

e This tendie check does not account for the eccentricity between the axial load in the beam and the centerline of
the bolt group on the column/girder. Therefore, all bolts are assumed to share equal amounts of tensile load.

Bolt Bearing Strength

This check is calculated per section J3.10 of the AISCOB6( 3th Edition) Steel Code. Expand this section of the
design report and RISAConnection will provide you with the exact equations, code reference, listed variables, as well as
the codecheck value and pass or failure notification.
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Shear Connections without Axial Loads

Bolt Bearing on Beam 42.00 kips 109.03 kips 0.39 PASSED
Rn 5 ‘\'rows*'\.cols'Rn-spacing ¢ =0.75 (J3-6a)
., 1 Number of rows of bolts
Neols 3 Number of boits per row
d 0.88m Boit diamerter
T 0.351in Thickness of matertai
Es 65.00 ksi Minimum tenstie stress of matertal
Lc_gpmng 2061 Vertical distance from edges of adjacent holes
Rn_sp“hg 48.46 kips Strength at spaces = min(R, . pacing-tearout ! A ¢
R“_Mm.ng 48.46 kips Bearing = 2.4%d*T"F
Rn_sp“hg_mmm 57.11 kips Tear out at spaces = 1.2"L, o mg‘f 5
R, 102.03 kips Boit bearing strength

Rn_spacing and Rn_edge are taken as the minimum value of the Tear Out and Bearing calculations. These equations are
reported in the variable explanation. The spacing variables Lc_edge -@pading are described below:

_ Bolt Diameter .
Le.aqe = Bolt Edge Distance — (f +1/16 )
Cepacing = BOIt Spacing — (Bolt Diameter +1/16")

Note:

e RISAConnection considers all three equations in this sectie@ad8rough J&c) for the Bolt Bearing checks.
The program distinguishes between the three equations based on the udnliripoke Deformation selection
(in the Solutiontab ofGlobal Parameteysand theHole Type selection in th&€€omponentsection ofConnection

Properties

Shear Connections with Axial Loads

When axial load is introduced into the connection, the bolt bearing limit state check becomes much more complicated.
The direction of the resultant force (axial and shear resultant) affects the direction of the bearing and RIG#®Bonn
takes this into account when calculating the edge distances.

Bolt Edge Distances

Any given layout of bolts can consist of up to four bolt edge group distances.
Bolts type A- Corner edge bolts (will be present in all bolted connections)
Bolts typeB - Side edge bolts (will be present in some connections)

Bolts type C- Bottom edge bolts (will be present in some connections)
Bolts type D- Inside bolts (only will be present when all other bolt types are present)

Please see the image below for an gxarof this:
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Bolt Hole Diameters

The Bolt Bearing limit state will display three bblble diameter values;,dk, and d. These allow the program to
properly calculate edge distances when slotted bolt holes are present.

e d, is the vertical diameter of the bolt hole
e dis the horizontal diameter of the bolt hole
e dis the distance from thewter of the bolt to the edge of the hole in the direction of the bearing force

Therefore, if you have a standard bolt holezdl, and d = 0.5*d= 0.5*d.. But if you have a slotted hole, the program
will calculate d using the following formula:

05«d;, 0.5 = dy)

d = ( ,
— sing cosg
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Total Bearing Strength

RISAConnection will calculate the individual capacity of each bolt based on their edge distance and then sum them to
obtain the total bolt bearing strength.

Note:

¢ RISAConnection considers all three equations in this sectic6giBrough J&c) for the Bolt Bearing checks.
The program distinguishes between the three equations based on the uswlirtpole Deformation selection
(in the Soluion tab ofGlobal Parameteysand theHole Type selection in th&€€omponentsection ofConnection
Properties

e |f the connection has slotted holes, it will determinedinection of the bearing force as the direction of the
resultant force (axial and shear resultant). If the angle between the resultant force and the horizontal is less than
or equal to 45 degrees, the program will assume that the direction of the bearinig fn the direction of the
axial force (parallel to the beam). If the angle between the resultant force and the horizontal is more than 45
degrees, the program will assume that the direction of the bearing force is in the direction of the shear force
(perpendicular to the beam).

e If you have applied axial loads (compression or tension) in addition to shear loads, the required load at the beam
bolts will be calculated as the resultant force created by the axial load and the shear load. This resal(B)t for
will be divided by the available bolt bearing capacity per equatightd3jive the Unity Check value in the
results report.

Moment Connections

If this check is part of a moment connection (End Plate or Flange Plate Moment Connection), thelchisckasnvert
the allowable shear strength to an allowable moment and check this against the user input Moment Load.

.Bnlt Bearing on Beam 300000 kips-in~ 7301.36 kips-in 0.41 PASSED

Rn = xru’ns* [Rn-edgf_{‘\-:nls 'U*Rn-spacmg] p=0.75 {J3-6a)

N ows 2 Number of rows of bolts

Neols 4 Number of bolts per row

d 0.83m Bolt diameter

T 0.57 Ihickness of marerial

F 65.00 ksi Mininum tensile stress of material

Lc—e-d:e 1.03 m Vertical distance from edge of hole to edge of material
c-spacing 3.06 in Fertical distance from edges of adfacent holes

Rn-cd.ge 45 85 kips Strength at edge = mfr:fR,H_ﬁe_rM{?w. Rn_bm_mg}
n-spacing 77.80 kips Strength at spaces = mmmn—:ﬁmﬂ:r{g—w&-ﬂur R-:-f:'m"mg"

R, be aring 77.80 kips Bearing = 2 4*d*T*F

Rn_edﬁ_mmm 45 85 kips Tear out at edge = [ ."‘LHEE!,".T"FH

R:-gpuing.rumm 136.16 kips Tear out at spaces = ..'._"”L:_:ijng*‘i"“f‘u

QRn 418,90 kips Bolt bearing strength

d, 1743 in Moment arm between the flange forces

oM 7301.36 kips-in Moment =R, *d_
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Weld Calculation

This topic is specific to welding geometry, base material strengths, weld strengths and all other welding considerations.

Weld Geometry

The weld geometry foeach connection is locked by the program. In order to make the connection property inputs easier
these geometries may not be altered. The geometries used are industry standard, and illustrated by the AISC.

Double Angle Shear Connection
The weld to suppois illustrated in Figure 1dc of the AISC 13th Edition Manual.
The weld to beam is illustrated in Figure-4l0 of the AISCL3th Edition Manual.

When axial tension is present in the beam, the weld configuration of a single vertical weld on each dih tegle

support) is inadequate, as that weld would have to resist the tension via torsion in the weld throat. Because no adequate
methodology for the torsional strength of weld exists, the program will automatically place a weld on the bottom of the
clip angles as well. The capacity of the weld is then taken as double that of a single clip angle shear connection.

When multiple Double Angle Shear Connections are grouped together (i.e. multiple connections are part of the same
Connection Rule from an integeat RISA3D model), ifanyconnection has an axial tension in its beam for any load
combination themll of the Connections in that group will receive theHaped weld configuration.

End-Plate Shear Connection
The weld to beam is illustrated in Figure-@0f the AISC13th Edition Manual.

When axial tension is present in the beam, the weld configuration of a single vertical weld on each side -qiate end

is inadequate, as those weld would have to resist the tension via torsion in the weld throag. iReedesuate

methodology for the torsional strength of weld exists, the program will automatically place a weld on the bottom of the
plate as well.

When multiple EneéPlate Shear Connections are grouped together (i.e. multiple connections are paawiethe
Connection Rule from an integrated RSB model), ifanyconnection has an axial tension in its beam for any load
combination themll of the Connections in that group will receive thasl@aped weld configuration.

Shear Tab (Single-Plate)Connection
The weld to support is illustrated in Figure-10 of the AISC 13th Edition Manual.

Single Angle Shear Connection
The weld to support is illustrated in Figure-18c of the AISCL3th Edition Manual.
The weld to beam is illustrated in Figure-18b of the ABC 13th Edition Manual.

Vertical Brace Connections

Vertical Brace Connections consist of a number of@uinections:
Gusset to Brace

A fillet weld is placed along the entire perimeter of brace/gusset overlap. If amedthés not specified by the useeth
it is not included. The weld can also be specifieBaanced
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Weld Calculations

Gusset to Beam, Gusset to Column

The gusset can be directly welded to the beam/column poamtjles may be used. When clip angles are specified they
are given a &haped weld at the beam/column in order to accommodate the significant axial forces that such
connections typically experience. See the Double Angle Shear Connection topic abovefexplemation on this.

Beam to Column

The beam to column connection is treated as an ordinary shear connection in the program, with one exception. When
Double Clip Angle is specified the clip angles receivegh@ped weld in order to accommodate theifiggmt axial
forces that such connections typically experience.

Base Material Strength

Fillet Welds

The base material at the location of a weld may have less strength than the weld itself. In this case it will control the
overall stength of the welded connection. In order to account for that the program uses a weld strength reduction factor

(0) .

t x 0.6E,
o= 5 D =1
ﬂ.ﬁFEHHXTXEXﬂ

D = Fillet weld leg size
F, = Base material rupture strength

n = Number of welds at base material location. For a connector such as a shear tab that is double fillet welded (one on
each side) this would be 2.

t = Base madrial thickness

Fexx = Electrode strength, including reduction factors specified in notes to T-8bubm $age -9 of the AISCL3th
Edition Manual.

U is calculated for each base of each fillet weld, and
strength reduction coefficient for the weld strength. This formula is a rearrangement of the formula shown eéndtage 9
the AISC13thEdition Manual.

Note:

e An additional 1.5 multiplier is applied to the denominator of the above equation for the flange welds on moment
connections (excluding splices). This accounts for the weld's additional strength when loaded in that direction.

Partial Joint Penetration (PJP) Welds

The base materi al proration factor (0)
PrazeFy

P14 (0.60F gxx)

U nase= Base Material StrenigtReduction Factor per AISC 3@3, Table J2.5

F, = Base Material Yield Strength

Owes = Weld Material Strength Reduction Factor per AISC-860Table J2.5

Fexx = Electrode strength

calcul ated a

(7]

=
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Elastic Weld Strength

Welds may be analyzed using an elastic force distribution or an Instantaneous Center of Rotation force distribution
method. You can control which method is used througl@Gtbbal Parameters

Note:

e Outof-Plane eccentricity frm face of support is ignored for shear connections when a moment connection is
also present.

Double Angle Shear Connection

The design of the weld between the angle and the column is complex due to the compression block between the two
angles bearing on eaother through the beam web. The AlIE&h Edition Manual offers a formula for elastic design of
this weld (Page Q1) which is derived in Blodgett's "Design of Welded Structures" Section 5.4. This formula is used to
calculate the weld strength for theuble angle to support connection. @fHplane eccentricity is ignored.

When axial tension is present in the beam the geometry of the weld is modified as expliedtl BeometryAxial
compression in the beam is ignored fog tveld to the support.

The design of the weld between the angles and the beam uses the procedure detailed b2 plitpe AISC 13th

Edition Manual. InPlane eccentricity is taken as the distance between the(Gf&r of gravity) of the weld group,

and the face of the support. The polar moment of inertia is taken from Blodgett's "Design of Welded Structures”, Section
7.4.8, Table 5 (&haped weld). Additionally, any rotational moment caused by axial force in the beam is considered, to
result in a netotational stress.

The rotational stress is combined with the uniform stresses caused by shear and axial force in the beam, then a resultant
is determined using the square root of the sum of the squares. This resultant stress is compared agatnsettie fill
strength per AISGpecification equation 32, conservatively assuminjaoad angl e (d) of zero.

End-Plate Shear Connection

The design of the weld between the gatate and the column is considered to have virtually zero eccentricity, so
therefore if no axial loads are present in the beam then the traditional equatioyitodioally loaded fillet welds
applies. See AISC Specification equatiord T he same applies for the weld between theptaie and the beam.

When axial tension is present in the beam the geometry of the weld is modified as explieétl BeometryAxial
compression in the beam is ignored for all welds.

When axial tension is present in the beam, theobplane uniform and rotational stresses are calculated and combined

(ro). This stress is then combined with theplanestress () caused by the shear load to form a maximudm®nsional

resultant stresss. This 3dimensional resultant stress is compared against the fillet weld strength per

AISC Specification equation32, conservatively azmmuming a | oad angl e (

Shear Tab Connection

The design of the weld between the shear tab and the support uses the method listed-@8 pate8AISCL3th

Edition Manual. A polar moment of inertia of/12 is used, and the out of plane stress is combined with-fianie

stress using the square root of the sum of the squares. This stress is compared against the fillet weld strength per

AISC Specification equation32, conservatively assuming an angle (d) o

The design of the weld between the shear tab and tihe trszs the procedure detailed on pad2 &f the AISC 13th

Edition Manual. InPlane eccentricity is taken as the distance between the(G€D&&r of gravity) of the weld group,

and the face of the support. The polar moment of inertia is taken from BledBeisign of Welded Structures”, Section
7.4.8, Table 5 (&haped weld). The rotational stress is combined with the shear stress using the square root of the sum
of the squares. This stress is compared against the fillet weld strength peBpgd&€icaton equation J22, assuming an
angle (d) of =zero.
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Single Angle Shear Connection

The design of the weld between a single angle and the support uses the procedure detailed Iih gfathe &ISC 13th

Edition Manual. The polar moment of inertia is takemfBlodgett's "Design of Welded Structures”, Section 7.4.8,

Table 5 (l-shaped weld). The rotational stress is combined with the shear stress, then a resultant is determined using the
square root of the sum of the squares. This resultant stpeisscgmpaed against the fillet weld strength per

AISC Specification equation 32, conservatively as s tofiplamegccentricityasignpdres. ( d) o

Axial compression in the beam is ignored for the weld to the support. When axial tensionrisiprésebeam, the

program calculates the net enftplane tension stress)(at every location along the weld. Net compression stresses are
ignored. This oubf-plane stress is combined with theglane stress (rusing the square root of the sum'ué squares

to determine the maximumdimensional resultant stresg)r This 3dimensional resultant stress is compared against

the fillet weld srength per AISGSpecification equationd2, conser vatively assumif-ng a | «
plane eccentricity is ignored.

The design of the weld between the angle and the beam uses the procedure detailed-08 pateeAISC 13th

Edition Manual. InPlane eccentricity is taken as the distance between the(G€&&r of gravity) of the weld group,

and the face of the support. The polar moment of inertia is taken from Blodgett's "Design of Welded Structures”, Section
7.4.8, Table 5 (&haped wigl). Additionally, any rotational moment caused by axial force in the beam is considered, to
result in a net rotational stress.

The rotational stress is combined with the uniform stresses caused by shear and axial force in the beam, then a resultant
is ddermined using the square root of the sum of the squares. This resultant stress is compared against the fillet weld
strength per AISGpecification equationd2, conservatively assuming a | oad an

ICR Weld Strength

Welds may be analyzed using an elastic force distribution or an Instantaneous Center of Rotation force distribution
method. You can control which method is used througlGthbal Parameterdhe procedure by which the program
calculates the eccentricity coefficient is outlined in the AISC Specification, Section J2.4.

Note:

e Outof-Plane eccentricity from face of support is ignored for shear connections when a moment connection is
also present.

e The eccentricity modification faar (C) is calculated using the analytical procedure (as opposed to being
interpolated from tables).

Double Angle Shear Connection

Due to the complexity of the compression block between the two angles bearing on each other through the beam web,
there is curently no industryaccepted method of doing an instantaneous center of rotation for the weld between the
angles and the support. Therefore, this weld is always designed usklggtie methodeven if Instantaneous Center of
Rotation was specified in ti&lobal Parameters

The design of the weld between the angles and the beam uses the method outlined -Ai0 pdigleeBAISC 13th Edition
Manual. The eccentricity is taken to beglane, and is callated as the distance between the GEgater of gravity) of

the weld group and the face of the support. If axial force is present in the beam then it is considered in the calculation of
C, and the weld strength is compared against the resultant load.

End-Plate Shear Connection

When axial tension is present in the beam the design of the weld between the beam anfittte esels the method
outlined on page-80 of the AISC 13th Edition Manual. The eccentricity is taken to bebplane.

For all othercircumstances and welds, $elastic Weld Strengtbf endplate connection.
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Shear Tab Connection

The design of the weld between the shear tab and the support uses the method outlined-08 patieISC 13th
Edition Manual The eccentricity is taken to be eaftplane.

The design of the weld between the shear tab and the beam uses the method outlined- 0@ patfe®ISC 13th
Edition Manual. The eccentricity is taken to beplane, and is calculated as the distance/den the COGcenter of
gravity) of the weld group and the face of the support.

Single Angle Shear Connection

The design of the weld between the single angle and the support uses the method outlined-@f patee8AISC 13th
Edition Manual. The ecceiritity is taken to be iplane, and oubf-plane eccentricity from the face of support is
ignored. If axial tension is present in the beam then the weld is designed udihasti,emethodeven if Instantaneous
Center of Rotatin was specified in th@lobal Parameters

The design of the weld between the angle and the beam uses the method outlined ddpHdhe8AISC 13th Edition

Manual. The eccentricity is taken to begplane, and is calculatex$ the distance between the C@@nter of gravity) of

the weld group and the face of the support. If axial force is present in the beam then it is considered in the calculation of
C, and the weld strength is compared against the resultant load.

Non-Eccentric Fillet Weld Strength

Some welds have no eccentricity, so they do not need to be desigmdakfieor ICR methods. These welds are
designe using AISC Specification Eqn32. An appropriate value of d is consi

Flange Plate Moment Connections

The weld between the flange plate and the column is considered to have no eccentricity.

Extended End-Plate Moment Connections

For Extended End Plate moment connections the horizontal fillet distance of the Beamdkcounted for the 'inside’
flange fillet welds, as it is impossible to weld in these locations.

If a fillet weld is specified between the beam web ancetiteplate, it is designed considering the recommendations of
AISC Design Guide #4 (2nd Edition) Section 2.1. This results in an "effective" weld length equal to the distance between
the inside compression bolts and the Hugpth of the beam. The weld madso have a minimum size to develop the full
tensile capacity of the beam web. This is check&lfétd Limitations

Splice Connections (Shear and Moment)

Splice connections ignore all eccentricity from both shear and axial Méd=s the ICR method is chosen the capacity
is calculated using method outlined on pagd&f the AISC 13th Edition Manual. When the Elastic method is chosen
the capacity is calculated using the method listed on pd@ed8 the AISCL3th Edition Manual

Note:
e Weld demand force is taken as zero for flange welds on moment splices which have net compression on both

flanges. This is based on the assumption that the welds would not be relied upon to transfer the net compressive
force from one member to aneth

Vertical Brace Connections

Most eccentricities are ignored for Vertical Brace Connections as they are proportioned per the Uniform Force Method
to eliminate all eccentricities.
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Gusset to Brace Connection
Per AISC 36605, Section J1.7, the effects oteatricity are ignored on this connection.
Gusset to Beam, Gusset to Column

For directly welded connections the axial (transverse) force is neglected on the fillet weld if it results in net compression
Per the AISCL3th Edition Manual, Page 4131, the wall is designed for a peak stress of 1.25 times the average stress. In
other words, a 0.80 reduction factor is applied to the strength.

For clip angle connections the eccentricity between the axial (transferseand the CGf each Cshaped weld,
which results in a prying effect, is considered. The eccentricity due to shear (longitudinal) force is ignored.

Beam to Column

This connection is treated the same as a simple shear connection, with the exception of tWeltleBabméy on the
Double Clip Angle connection. For the Double Clip Angle connection tipdaime eccentricity effects on the weld to
support are ignored, as it is assumed that the beam cannot shift vertically to allow the angles to rotate towards each other.

PJP Weld Strength

PJP(partial joint penetration) welds are sized using an "effective throat". The 8p@€ification has requirements for
minimum effective throat thicknesses listed in Table J?h&. program compares the specified effective throat against
the thicknesses of the materials, and lists the weld as ‘failing' if it does not comply.

The filler metal matching as described iPwelds is also checked, howe\ar electrode strength that has less than the
matching value is also acceptable, per Table 2.5 from the SfCification.

Strength Reduction Factor

The strength reduction factor on PJP welds which are not loaded in pure shear or pure tension isitht@spiat
effective factor as shown below:

Uer= v&( -0 (s¥n d)
Where:
0, = Strength Reduction Factor for PdRelds in Shear per AISB60-05, Table J2.5
Strength Reduction Factor for PARelds in Tension or Compression per AISED-05, Table J2.5

Dt:
d = Angl e bet we axis andeebullantlioadn gi t udi nal

Moment Connections

For moment connections, the force on the weld is always normal to the weld axis, and is always in tension or
compression. The strength of the weld is determined per Egrirdgn the AISCSpecification, using thappropriate
values from Table J2.5.

Vertical Brace Connections

For vertical brace connections the weld strength is compared against the resultant force regardless of whether the
transverse force is a tension or compression. Since AISO©36pecifiesdif r ent st rength reductio
longitudinal versus transverse loading, RISAConnection calculates an effective factor based on interpolation.

Per the AISCL3th Edition Manual, Page 413, the weld is designed for a peak stress of 1.25 times/tiage stress. In
other words, a 0.80 reduction factor is applied to the strength.
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CJP Weld Strength

CJP (complete joint penetration) welds are designed to develop the full strength otthebexsal. The metal used for

the electrode must "match" the base material metal per the American Welding Society. The program compares the beam,
column, and connector materials to the specified weld electrode to determine compatibility. If the raagemiats

compatible then the weld is considered ‘failing’. The most stringent combination of base material/weld electrode is
considered.

For an abbreviated list of matching metals, see the AISC Specification J2.6.

Weld Size Limitations

RISAConnection limits welds based on Al8Ritations. A warning is provided if the welds violate these limitations.

Girder Weld Limitations PASSED
Weld Max/Min Size, Length (J2.28)
Check Weld Max Size Passed
D 025m Weld Size
Dm 03lm Max Size Allowed
t 038m Min Shelf Dimension
Check Weld Min Size Passed
D 025m Weld Size
Dmm 0.19m Min Size Allowed
O 038m Controlling Member Thickness
Check Weld Min Length ~ Passed Condttion L, >=4°D
D 0.25m Weld Size
Loin 12.00 in Min Weld Segment Length
Check Weld Max Length  Passed Condition: L <= 100*D
D 0.25m Weld Stze
Lo 12.00 m Max Weld Segment Length

Maximum Fillet Weld Size

Fillet welds are limited to a maximum size in order to maintain appropriate shelf dimensions. This is in the
AISC specification section J2.2b. For a graphical representation of this requiremtng 8¢8C13th Edition Manual,
page 818. The maximum weld size is checked for the following welds:

e Single and Double Angles welded to support
e Single and Double Angles welded to beam
e Endplate welded to support

Minimum Fillet Weld Size

Fillet welds are linted to a minimum size in order to prevent rapid cooling of the weld, which results in a loss in
ductility. This is covered in the AlSEpecification, Table J2.4. The limitation is based on the thickness of the thinner
part joined. The minimum weld sizedbecked for all welds.

Minimum Fillet Weld Length

Fillet welds are limited to a minimum length of four times their nominal size. This is covered in th&pésiiication
section J2.2b. The minimum weld length is checked for all welds.

Note:
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e The weld rettn shown on single angles welded to a support is ignored for this check.

Maximum Fillet Weld Length

Fillet welds are limited by RISAConnection to a maximum length of 100 times their leg dimension. The program is not
currently configured to identify "enldaded"welds, so this is a conservative limitation to avoid Egid #m the AISC
Specification. The maximum weld length is checked for all welds.

Maximum Flange/Web Thickness

Fillet welds may only be used for Extended Htdte Moment Connections on beantsch have flanges/beams not
greater than 3/8" thick. For more information see AISC Design Guide #4 (2nd Edition), page 18.

Beam Web Development

Fillet welds must be sized to develop the full strength of the beam web in tensidhenieaide bolts for Extended End
Plate Moment Connections. For more information see AISC Design Guide #4 (2nd Edition), page 18.
Effective Throat

SeePJP Weld Strength

Filler Metal Matching
SeeCJPWeld Strength
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These checks are specifically for coped beams.

Calculation of S, (Net Section Modulus)

The Net Section Mdulus is used in most of the strength calculations for coped beams. These are calculated
automatically by the program based on the beam section properties and the depth and length of the cope as specified in
the Assembly portion of the Connection Propettiehese calculations should closely match the values reported in AISC
13th Edition Manual Table-2.

Flexural Rupture Strength

The nominal Flexural Rupture Strength of the member is determined by multiplying the udtiraaseof the beam
material by the net section modulus of the member. Since rupture is a less ductile failure mode, a phi factor of 0.75 and
an Omega of 2.0 are used to determine the design strength for this failure state.

Coped Beam Flexural Rupture 40.00 kips 19718 kips 0.20 PASS
R =F *S _Je 9=075  sc 3% p 96
F, 65.00 ksi Minimum tensile stress of material
8 et 18.20 in> .S‘m‘_=IH.-'Ym_ elastic section modulus of the cross section
e 450m Distance from the face of the cope to the point of inflection
In 10010 in* Moment of inertia with respect to the neutral axis
Yonax 10.44 in Mapctmum distance from the neutral plane = h -y
hu 1570 in Overal depth of coped section
¥e 3591 Position of the neutral plane
?Rn 197.18 kips Coped beam flexural rupture

These code check procedure is based on guidelines given in the AISC 13th edition Steel Construction Manual.
Specifically Chapter 9 Connections and sutategory titled Connecting Elements Subject to Flexure. This can be found
on page $ of the manual.

Local Web Buckling Strength

The webs of coped beams have reduced strength to resist locatitindbbecause they are not stiffened by the coped
flange. This failure state is determined by multiplying the critical buckling stress by the net section modulus. This
buckling is judged to be a more ductile limit state than rupture and has, therefargivegea phi factor of 0.90 and an

Omega factor of 1.67.
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Coped Beam Local Web Buckling
R, = min(F . F)*S, Je

F

or

F

¥

5

net

40.00 kips

00.84 ksi
50.00 ksi
18.20 in®
450in
20000.00 ksi
030 in

15.70 in
0.30

0.45

21.00
182.02 kips

182.02 kips
=029

0.22 PASS

(AISC 13- p. 9.7)
Available buckling =t *E*(t,/h ) [ /((12*(1-V"))
Minintum yield stress of material
S =I¥  elastic section modulus of the cross section

REl R HMI
Distance from the face of the cope to the point of inflection
Modulus of elasticity of steel

Beam web thickness

Reduced beam depth

Poison's ratio
Plate buckiing model adjustment factor
Plate buckiing coefficient

Coped beam local web buckiing

These code check procedure is lblage guidelines given in the AISC 13th edition Steel Construction Manual.

Specifically Chapter 9 Connections and sutategory titled Connecting Elements Subject to Flexure. This can be found

on page 9 of the manual.

Flexural Yielding Strength

Flexuralyielding of the beam is not considered as it's own code check. However, the critical buckling,dtaasttie
Local Buckling Strength calculation is limited to a maximum value,oT Rerefore, the web buckling strength
calculations effectively checkie flexural yielding limit state as well.

Lateral Torsional Buckling Strength

Most of the time the beam will be coped only at the top flange. However, the program calculations will take into account
the more unsual case when both flanges are coped. The equations used to calculate the critical buckling stress will be

based on the latertdrsional buckling limit state rather than web local buckling.

R, =min(F,,.F) * S, Je

Coped Beam Lateral Torsional Buckling

85.10 kips

223.97 ksi
50.00 ksi
13.07 i
7500
20000.00 ksi
0.40 in
14.00 in
7.00 in

243

78.40 kips

Adiustment factor

7840 kips
p=09

1.09
(AISC 13- p 9.7)

FAIL

Available buckling F,, = 0.62*n*E *f“_‘?*f C*h)
Minimum yield stress of material

SM =IH.-'YM elastic section modulus of the cross section
Distance from the face of the cope to the point of inflection
Moduius of elasticity of steel

Beam web thickness

Reduced beam depth
Cope length

Coped beam local web buckiing

This code check procedure is based on guidelines given in the AISC 13th edition Steel Construction Manual.

Specifically Chapter 9 Connections and stutategory titlel Connecting Elements Subject to Flexure. This can be found

on page B of the manual.
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Flexural Yielding Strength

Flexural yielding of the beam is not considered as it's own code check. However, the critical buckling swasshe
LateratTorsional Bickling Strength calculation is limited to a maximum value,offRerefore, the web buckling
strength calculations effectively checks the flexural yielding limit state as well.

Limitations

o Effect of Bolt Holes on Net Section Modulus CalculationThe presnce of bolt holes in the web of the beam
do not affect the RISAConnection calculations of the net section modulus. One could make an argument that they
should be included, though AISC's design examples do not regiisasgd on the presence of these boles.

e Web Local Buckling of Beams Coped at Both Flange®ISAConnection does not currently calculate the web
local buckling limit state for beams coped at both flanges. Instead the-tatsfahal buckling of the web is

assumed to control.
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Column Checks for Moment Connections

This section is specific to column checks for moment connections or shear connections with axial force.

Force Distribution

This section applies to flange forces on moment connections only. Béssigequired Flange Forcés see how
RISAConnection calculates the flange forces when moment and axial loads are present.

Shear connections are assumed to carry all axial load through the connecting elements.

Moment Arm

The depth of the moment arm between flange forces is described below. RISAConnection assumes these to be applied at
the centroid of the beam flange (for End Plate Moment Connections) or that of the flange plates (for Flange Plate
Moment Conneabns).

_— — Y
|
L dc = db - tbf L . de=db + tp
L Y
______-'J'I,‘-—____. ____——‘.'Illr_____
End Plate Moment Connection Flange Plate Moment Connection

Concentrated Force Location

For many of these checks where these forces are transferred into the column defines which equation you use in the
specification. RISAConnection defines these locations for each moment connection type as:

e Flange plate moment connectionsThis istaken as the Top Column Dist (from theadinginput section)
minus half of the thickness of the flange plate. This is the location where the centroid of the top flange plate
transmits its force into the column.

e End plate momentconnections This is taken as the Top Column Dist (from Lmadinginput section) plus
half of the thickness of the beam flange. This is the location where the centroid of the top flange transmits its
force into the column.

Note that we always assume the top flange is in compression for these moment connections, or we assume that the
moment can be reversed.

k and N Assumptions

The AISC 36005 Steel Code specifies k as the distance from outer fahe oblumn flange to the web toe of the fillet.
RISAConnection assumes kgsfor this value.
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N is defined as the bearing length of the applied force. Therefore this value differs based on the weld type specified to
connect the beam flange to the coluonrend plate. RISAConnection uses the following assumptions when calculating
this value:

End Plate Moment Connections:

e I
’=¢ —
I ]
’==::1N=tbf+2"w N = tbf
|
— A
A When Beam Flange Weld is a B. When Beam Flange Weld
Fillet Weld of specified size w is a CJF Weld

Flange Plate Moment Connections:

—h—T —hT e

-
L .
q L
] N =thf+2*w N = thf 4 N =1.414*%w
A, When Beam Flange Weld is a B. When Beam Flange Weld C. When Beamn Flange Weld is
Fillet Weld of specified size w isa CIP Weld a FIF Weld where w is the

effective throat thickness

Column Flange Bending (Shear Connections)

This cdumn flange bending capacity check is calculated per section J10.1 of the AI®G5 8B8th Edition) Steel Code.
Expand this section of the design report and RISAConnection will provide you with the exact equation, code reference,
listed variables, as wedls the code check value and pass or failure notification.

Column Flange Bending 50.00 kips 141.78 kips 0.25 PASS
- 2 'Y,
R, =625*t °*F ¢~ 0.90 (J10-1)
d ) 84 ¢ DNictrnre 1 " sironirraiond faves In 1nn nt | o,
end 20.84 m Distance from concentrated force o top of column
' 0.71 Column flange thickness
o 50.00 ks1 Mintnmum vield stress of column

QRn 141.78 kips Column flange loca
Top of Column Distance

Per gction J10.1 of AISC 3605, the available strength shall be reduced if the force application is at a distance less than
10*t; from the end of the member. This can be addressed in RISAConnection by adjusting the user input Top Column
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Distance in thé.oadingsection of Connection Properties. Please se€dimeentrated Force Locatisection for more
information on how this location is calculated.

For instance, if Concentrated Force Location < 1®ISAConnection will reduce fby 0.5.
Note:

e This is only checked in Shear Connections if the connection includes a tensile axial load.

Column Flange Bending (Moment Connections)

This moment capacity check applies to the Beaandé Plate Moment Connection. This check is calculated per section
J10.1 of the AISC 3605 (13th Edition) Steel Code. Expand this section of the design report and RISAConnection will
provide you with the exact equation, code reference, listed variablegllaas the code check value and pass or failure
notification. See th&oment Armsection for more information on how this value is calculated.

Column Flange Bending 73733 kps 141778 kp 0.52 PASS
R «625%t"*F o~ 0.90
| y

denﬁ 3

't
F k f
oR X
d - L/

m

..

Top of Column Distance

Per section J10.1 of AISC 3@®, the available strength shall be reduced if the force application is at a distance less than
10*t; from the end of t member. This can be addressed in RISAConnection by adjusting the user input Top Column
Distance in thé.oadingsection of Connection Properties. Please se€tineentrated Force Locatisection fo more
information on how this location is calculated.

For instance, if Concentrated Force Location < 1B®tSAConnection will reduce fy 0.5.

Column Flexural Yielding

This check applies to the End Plate Moment Conoeciihis check is calculated per Section 3.12.15 and Table 3.4 of
the AISC Steel Design Guide 4 (Second Edition). Expand this section of the design report and RISAConnection will
provide you with the exact equation, code reference, listed variables,| @as wed code check value and pass or failure
notification.
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Column Flexural Yielding 102.620 kips 261.385 kips 0.39 PASS
R, = l"! % (ﬁ: Y /d . where =090 DG4 13 210

\'f*O.S‘b“' [h| “(Usy+hg*(1 s)}+2/e* [ll *(s+0.75%¢c)+ ho‘(S*O.ZS‘(yo.S‘tzl‘0.5‘g

F’ 50.000 ksi Minimum yield stress of column
Y 0.710 Column flange thickness

Y, 178.130m Yield-line meshanism paramater
by, 14.500 m Column flange width

Distance from centeriine of tension bolt row 1o the edge of

\0 "
- 3.298in the yieid itne. 5 = 0. .\‘lb,.ﬂ‘g/o'
b 17.180 in Distance from the centeriine of the beam compression flange
0 ! 10 the centeritne of tension bolt row N 0
b Dutance from the centeriine of the beam compression flange
1 13180 m ) ) y
to the centeriing of tension doit row N I
¢ 4 000 in Column boits vertical gage. ¢ " pﬂ":l!
Pe 1.500 m Column bolts flange pitch (outer)
Py 2060 in Column bolts flange plich (tner)
‘n 0.440 Beam flange thickness
e 3.000 m Beam bolts horzontal gage
d. 15.460 m Momant arm between the fiange forces
ORd 261 .383 kips Column flange fiexural strength
4. 15460 m Moment arm between the flange forces
R"‘ 102 620 kaps Reguired Flange Force fworst) in bolts due to moment

This check contains somemplicated geometry to approximate the yield line pattern. Below are explanations of some
of the more complicated terms.
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A
b —

hO

hl

@ 0
i o i
& $
il
e ____Jaﬁl—————
Beam End Plate, Outside Face of Inside Face of Column Flange

Column Flange

Note:

e RISAConnection assumes the column flange is unstiffened.

Column Web Yielding (Shear Connections)

This column flange yielding capacity check is calculated per $edi.2 of the AISC 3605 (13th Edition) Steel Code.
Expand this section of the design report and RISAConnection will provide you with the exact equation, code reference,
listed variables, as well as the code check value and pass or failure notification.

Colomn Web Yielding 50.00 kips 342.10 kips 0.15 PASS
R,=G*k+N)*F *t 9=1.00 (110-2)
ond 2 84 m » ‘) umy
deol 14.00 in
k 31 in ange 1o the web to¢ }
N 9.00 i Length of bearing
E 50.00 ks of colum
& )44 1n
oR 342.10 kip lding

Top of Column Distance

Per section J10.2 of AISC 3&®, there are two equations tlagply to this check: JiP and J168. RISAConnection
calculates th€oncentrated Force Locationto see which of these equations applies. Please s€atitentrated Force
Locationsection for more information on how this ldcatis calculated.
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Therefore, if the Concentrated Force Locatione.tRISAConnection will use equation J201f the Concentrated
For ce L onandRISAGonneation will use equation 380

Note:

e This is only checked in Shear Connections if the connection includes an axial load.

Column Web Yielding (Moment Connections)

This check applies to both Beam Flange Moment Connections and End Plate Moment Connections but is calculated
slightly differently for each type of check.

Flange Plate Moment Connection

For Flange Plate Moment Connectionssttheck is calculated per section J10.2 of the AISCOB6( 3th Edition)

Steel Code. Expand this section of the design report and RISAConnection will provide you with the exact equation, code
reference, listed variables, as well as the code check valugaan or failure natification. See thl®ment Armsection

for more information on how this value is calculated.

Column Web Yielding 73.733 kaps 163.350 kips 0.45 PASS

Rn |‘5‘l\~,\)‘l'.‘ o O o= 1.00

d .d 19.813 in Distance from concentrated force to top of column

d

col

71 733 kine Required Flanze Force tworst) in bolts due to
req KPS Kequirea riange 'orce [ U

End Plate Moment Connection

For End Plate Moment Connections, section J10.2 of the AIS@3¢03th Edition) Steel Code is not as clear.
Therefore, RISAConnection instead references the AlSSigDesuide 4, 2nd Edition which references the AISC 2nd
Edition LRFD code.
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Column Web Yielding 102.620 kaps 210.100 kips .49 PASS
R =06*"k+2* tt N)ZEC K 0= 1.00 DGt
"md 20.000 m
d(ol 14.000 m
k 1310m of the flar the web fe
t 0.375 in
N 0.940 »
F, 000 ksi of column
L 0.440 m
oR, 210.100 kip .
4 15460 in o
'rrq 102.620 kips Required Flange Force (worst) in bolts due to moment

This coc has a much clearer reference to End Plate Moment connections and assumes a larger projection, as shown in
the image below.

o hN—
—_ V
N Fyic
N\ 1
3 J i
1 Fyc !
2.5y
1 N =]
! ! a
{ ™ b
! = T
p " F—= == =
— t—
e ¥ +
\ ok A ]
%
Y | \
o— —— 1:1— \ !
y—| T
— - — | k
I. _—____ i _—____
_——-——__'II'-l_ N —_"l'l."__
Flange Plate Moment Connection End PFlate Moment Connection

Expand this section of the design report and RISAConnection will provide you with the exact equation, code reference,
listed variables, as well as the code check value and pass or failure notification. em#re Armsection for more
information on how this value is calculated.

Top of Column Distance

Per section J10.2 of AISC 3@®, there are two equations that apply to this check2Hitd J168. RISAConnection
calculates th€oncentrated ForcelLocation to see which of these equations applies. Please s€atitentrated Force
Locationsection for more information on how this location is calculated.

Therefore, if the Concentrated Force LocationentRISAConnectiowill use equation JX@. If the Concentrated
For ce L onandRISAGonneation will use equation 380
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Column Web Crippling (Shear Connections)

This column web crippling capacity check is calculatedgection J10.3 of the AISC 383 (13th Edition) Steel Code.
Expand this section of the design report and RISAConnection will provide you with the exact equation, code reference,
listed variables, as well as the code check value and pass or failuieatiotif

Column Web Crippling 50.00 kips 344 86 kips 0.14 PASS
> PR PSP RPN [ e 0.5 — T
}\HA).S t (1+3*(N d(ol) (t /1)) (I !} tt) o =075
end 20.84 m Distance from concentrated force to top of column

N ‘dml 0.64 Bearing length to column depth rati
d.a 14.00 m Column depth
L )44 1n Column web thickness
t 0.71in Column flange thickness
000 m Length of bearing
f‘ 50.00 ks1 Minimum vield stress of
E 20000.00 ksi Modulus of el
QRD 344 .86 kips Column web crippling capacify

There are three equations that come into play for this check. Wheaornbentrateccompressive forc® be resisted is
applied at a distance from the member end that is greater than or equ@ tse equation J14. If this distance is less
than d./2, then use either J4%a or J166b. Please see ti@oncentrated Force Locatigection for more information on
how this location is calculated.

The differentiation between equations Biand J1®b depends on the ratio of bearing length to overall depth of the
beam (N/d). See the Column Moment Checks tépiinformation oncalculating N If N/d <= 0.2, then equation JBa
is used. If N/d > 0.2, then equation JAlfis used.

The program will perform all of these dimensional checks and use the appropriate equation automatically.

Note:

e This is only checked in Shear Connections if the connection includes a compressive axial load.

Column Web Buckling (Moment Connections)

This check applies to both Beam Flange Moment Connections and End Plate Mometi@usriehis check is
calculated per section J10.5 of the AISC-BG0(13th Edition) Steel Code. Expand this section of the design report and
RISAConnection will provide you with the exact equation, code reference, listed variables, as well as theckode che
value and pass or failure notification. SeeMummment Armsection for more information on how this value is calculated.
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Column Web Buckling 102.620 kaps 194.694 kips 0.53 PASS
&9 3 0.5 * s

Rn 4*t¢"*E*F) h o~ 0.90 (J10-8)
d "M 20 Distance from ¢ asmrrared foves 1o ton of column
end A2V mn LDistance from concentraied jorce 1o 1op of coiumn
.1 14.000 in Column depth

- 140 1 Coluntr thickr
f\ 50.000 ks: Minimum yield stress of column
E 29000.000 ks Modulus of elasticity of column
h Clea mce between flanges h=d-2*k
Ol\n 194 694 kips Column web compression buckiing
dm 15.460 1 Moment arm between the flange forces

‘,rq 102.620 kips Required Flange Force (compression)

Top of Column Distance

Per section J10.5 of AISC 3@®, the available strength shall be reduced by 50% if the force application is at a distance
less than half the depth of the column. RISACorinaatefers to this value as tl@®ncentrated Force Locationand is
calculated per the user inpliop Column Distance Please see ti@oncentrated Force Locatigection for more

information on how this location is calculated.

For instance, if Concentrated Force Location < 0,aXdRISAConnection will reduce fy 0.5.

Column Web Crippling

Web crippling is local buckling that occurs when the web is slender (i.e. h/tw is large). The behavior estraired

when the point load is applied away from the ends of the member. Because of this there are separate equations for when
a concentrated transverse load is located near or away from the end of the member. This limit state is to be checked at
each le@ation where a concentrated force is applied transverse to the axis of a member.

AISC 36005 Specification section J10.3 gives the capacity equations to consider column web crippling.

Column Web Crippling 102.620 kips 195142 kips 0.53 PASS
R =0.8%t 2*(1+3*(Nd__)*(t_/t)" ) E*F 1ot )** 075 (104
 Wiaaats - Y el Ve f il A A ¢ sl o
dend 20220 m Distance from concentrated force to top of column
N “col 0.067 Bearing length to column depth ratio
d.o 14.000 in Column depth
w 0.440 Column web thickness
l[ 0.710 ¢
N 0.940
|\ 50.000 ks:
E 20000.000 ksi
oR 195.142 kps
m 15460 m Moment arm between the flange forces
le 102.620 kips Required Flange Force (compression)

There are three equations that come into play for this check. Wheaortbentrated compressive fortoebe resisted is
applied at a distance from the member drad is greater than or equal 1g/@ use equation J14. If this distance is less
than d./2, then use either J&x or J166b. Thislocation where this compressive force ocdsrdefined earlier in this
topic.
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The differeniation between equations 35@ and J1%b depends on the ratio of bearing length to overall depth of the
beam (N/d). See information earlier in this topic for informatiorauoulating N If N/d <= 0.2, then equation JBa is
used. If N/d > 0.2, then equation J3B is used.

The program will perform all of these dimensional checks and use the appropriate equation automatically.

Column Panel Zone Shear

Column web panel zone shear is a phenomémaioccurs when doubkoncentrated forces are applied to a member. A
moment connection's beam flange forces creates these double concentrated forces.

4"
2Py
— >
#Fot
v
These forces cause a shear to the web panel zone that we are checking here.
Column Panel Zone Shear 100.000 kmps-ft 214276 kips-fi 0.47 PASS

Rn 0.60 * l-} TR 1Pr 0.4°P ) o= 0.9
P, ) kips ai force in mr q 7
P 1325.000 k > =P =F
F, 00 ks
A 26.500 in
d 14.000 n
L 0.440
eR, 166.320 k 1 ap
d( 15 460 in VMom >
oM, 114.276 kips-1t Moment = R *d
M 100.000 k fl
R{ 77 kip e R,=M/d.
Vabove 15.000 kips 2bove con
RP 22,620 kips Panel zone shear .'13', = ’ + V.,
\quu“ 119325 kips-ft Reguired moment .'-!‘_»1';“ - J'V

There are four equations from the AISC 3@®specification that are used, equations9L.01010, J1611 and J1€.2.
The program assumes that the effect of panak deformation on frame stability is nohsidered in the analysis, thus
equations J1Q1 and J1€12 are never used. Whether to use 910 J1610 depends on the axial force in the column at
the location of the connection. This force is input inltbedingsection. f this force is <= 0.4*Pthen J1€9 is used. If

P. > 0.4*P, then J1610 is used.
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Column Checks for Moment Connections

Story Shear

The actual demand panel zone shear that occurs can be reduced by the story shear coming into the panel zone.

Vie
e
(Puths e P (Pus)s
—_— 74 Vi —

1 =1
3 : i (M)
. 9 T ¥

- -
= (Pus)s

Vis

This story shear is also an input in tleadingsection. If there is story shear, then thegoam calculates an dy.as the
design demand. This is a reduced demand based on a reduced panel zone shear due to this story shear. Because the cod

checks are based on converting the capacities into equivalent moment capacities, the same must leedooenfent
demand in this case.

RISAConnection will take all of the inputs, perform the applicable checks and use the appropriate equation.
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Design Checks for Moment Connecti

These checks are unique to certain types of moment connections. Momesttblaeeke standard bolt and material
checks, see thgolt & Material Checkgopic. For weld information, see théeld Checkgopic.

Required Flange Force

All moment connections can resist axial, shear, and moment forces. The axial and moment force is converted into a
Required Flange Force (Tension and Compression) which is reported at the top of the results Report. This value
(sometimes tension, sometimes congpien) is then compared to the Available capacity of each limit state in the Unity
Check value.

Matenal Properties
Column W14X90 A%92
Beam

Plate 00X22.00 A56

Input Data
Shear Load
Moment
Axial Load
Puf ¢ :
Puf 1t 130.239 kips
Top Column Dist 20

Column Force

Story Shear 0.000 kips

The Required Flange Force is calculated as:

b Pu + Mu
“f 2~ Moment Arm between Flange Forces

End Plate Moment Checks

These checks are specific only to end plate moment connections. There are several checks for plate failure in an end
plate moment connection. These checks are outlined below. All design procedures and equation references below are
taken from AISC Design Guéd#4, 2nd Edition.

Bolt Moment Strength (no prying)

This check is calculated for the bolts in tension on the End Plate Moment Connection. Expand this section of the design
report and RISAConnection will provide you with theaekequation, code reference, listed variables, as well as the code
check value and pass or failure notification.
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Design Check#or Moment Connections

The moment capacity for this check is based on Bolt Tensile Strength from section J3.6 of the AISG1RH
Edition) Steel Code and the Bolt Tension Strength equation 3.7 from the AISC Steel Design Guide 4 (Second Edition).
Themoment arm variablesydnd hare described in the image below.

Note:

Currently, the program considare prying action in the Bolt Tension check.
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