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Before You Begin 

RISABase performs a complete analysis and design of rectangular base plates loaded about one or both axes. Applied 
loads may include vertical point loads, point shear forces in either direction and moments about either axis, all applied 
at the bottom of the column location. The column itself may be offset to any location on the surface of the base plate. 
Column shapes include all AISC wide flange shapes (W, S, M, and HP sections), HSS square tube shapes, and pipe 
shapes. International shape databases (Canadian, British, etc) for similar members are also included. 

The loads can be defined in up to six separate basic load sets such as Dead Load (DL), Live Load (LL), etc. These basic 
load sets are then grouped together into load combinations to actually design the base plate. RISABase can generate 
both ASD (unfactored) and strength (factored) load combinations. 

!ǘ ǘƘŜ ǳǎŜǊΩǎ ƻǇǘƛƻƴΣ wL{!.ŀǎŜ Ŏŀƴ ǇƛŎƪ ǘƘŜ ƻǇǘƛƳǳƳ ǎƛȊŜ όƭŜƴƎǘƘΣ ǿƛŘǘƘΣ ŀƴŘ ǘƘƛŎƪƴŜǎǎύ ŦƻǊ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ ōŀǎŜŘ ƻƴ ǘƘŜ 
bearing pressure and/or the stress in the plate. The optimal plate size is chosen by volume ( ie. weight ). RISABase can 
check anchor bolt pullout capacities per ACI-318 Appendix-D.  

RISABase can also analyze a base plate whose size is already known, as well as custom anchor bolt layouts, which is 
very useful for analyzing existing/field conditions. 

A major benefit RISABase offers is a more accurate analysis both for uniaxial and biaxial bending cases for the base 
plate stress and bearing pressure. RISABase uses Finite Element Analysis to obtain an accurate solution to the entire 
base plate problem. Using approximate methods (such as assuming a fictitious stress value or using yield line theory ) 
for a base plate analysis introduces uncertainties that must be compensated for by overdesigning the base plate. The 
accuracy offered by RISABase results in a more efficient base plate and anchor bolt size.  

Hardware Requirements 

Minimum 

¶ Any Windows compatible computer with a Pentium 3 or better processor 

¶ Windows 2000\XP\Vista 

¶ 256 MB of RAM 

¶ 200 MB of hard disk space 

¶ Two or three button mouse 

¶ USB port (required for Stand-Alone version or the Network Host computer) 

Recommended 

¶ Windows XP 

¶ 256 MB of RAM 

¶ 200 MB of hard disk space 

¶ Two button mouse with wheel 

Note 

¶ The amount of space needed by RISABase to solve a particular structural model depends on the size of the 
model. RISABase has been written such that it will use as much RAM as is available. If this isn't enough, 
RISABase will start using hard disk space until enough memory is obtained to solve the problem. Of course, 
if RISABase is required to use hard disk space, the solution will be much slower. So, the more memory you 
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have available, the better. In general, 256 Megabytes (MB) of RAM is a good amount to solve most 
problems.  

Demo Version Limitations 

If the program cannot validate the license (via the hardware key or the network license management software) then 
the program will run in a limited "Demo Mode".  

¶ Version 1.0 RISABase models cannot be read. 

¶ Modifying of Column shapes is limited to W14x43, TU14x6x8 and Pipe_12.0.  

¶ Custom Pipe shapes cannot be used. 

¶ A maximum of 10 load combinations is allowed (normal version allows 200).  

¶ All printed pages will have "Demo Version" written on the output.  

License Agreement 

END-USER LICENSE AGREEMENT FOR RISA Technologies, LLC® SOFTWARE 

The RISABase software product (SOFTWARE PRODUCT) includes computer software, the associated media, any printed 
materials, and any electronic documentation. By installing, copying or otherwise using the SOFTWARE PRODUCT, you 
agree to be bound by the terms of this agreement. If you do not agree with the terms of this agreement RISA 
Technologies, LLC is unwilling to license the SOFTWARE PRODUCT to you. In such event you must delete any 
installations and destroy any copies of the SOFTWARE PRODUCT and return the SOFTWARE PRODUCT to RISA 
Technologies, LLC within 30 days of purchase for a full refund. 

Copyright 2010 by RISA Technologies, LLC. All rights reserved. The SOFTWARE PRODUCT is protected by United States 
copyright laws and various international treaties. All rights not specifically granted under this agreement are reserved 
by RISA TECHNOLOGIES. 

1. SOFTWARE LICENSE. The SOFTWARE PRODUCT is licensed, not sold. All right, title and interest is and remains vested 
in RISA Technologies, LLC. You may not rent, lease, or lend the SOFTWARE PRODUCT. You are specifically granted a 
license to the use of this program on no more than one CPU at any given time. The Network Version of the SOFTWARE 
PRODUCT is licensed for simultaneous use on a certain maximum number of network stations that varies on a per 
license basis. As part of the license to use the SOFTWARE PRODUCT, the program user acknowledges the reading, 
understanding and acceptance of all terms of this agreement. The SOFTWARE PRODUCT may not be reviewed, 
compared or evaluated in any manner in any publication without expressed written consent of RISA Technologies, 
LLC. You may not disassemble, decompile, reverse engineer or modify in any way the SOFTWARE PRODUCT. If the 
SOFTWARE PRODUCT was purchased at a discounted price for educational purposes it may in no event be used for 
professional design purposes. The terms of this license agreement are binding in perpetuity. 

2. DISCLAIMER. We intend that the information contained in the SOFTWARE PRODUCT be accurate and reliable, but it 
is entirely the responsibility of the program user to verify the accuracy and applicability of any results obtained from 
the SOFTWARE PRODUCT. The SOFTWARE PRODUCT is intended for use by professional engineers and architects who 
possess an understanding of structural mechanics. In no event will RISA Technologies, 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 consequential damages or professional malpractice arising out of 
or in connection with the usage of the SOFTWARE PRODUCT, even if RISA Technologies, LLC or its officers have been 
advised of or should be aware of the possibility of such damages. RISA TECHNOLOGIES' entire liability shall be limited to 
the purchase price of the SOFTWARE PRODUCT. 

3. LIMITED WARRANTY. RISA Technologies, LLC warrants that the SOFTWARE PRODUCT will operate but does not 
warrant that the SOFTWARE PRODUCT will operate error free or without interruption. RISA Technologies sole 
obligation and your exclusive remedy under this warranty will be to receive software support from RISA Technologies 
via telephone, email or fax. RISA Technologies shall only be obligated to provide support for the most recent version of 
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the SOFTWARE PRODUCT. If your version of the SOFTWARE PRODUCT is not the most recent version RISA Technologies 
shall have no obligation to provide support in any form. Except as stated above the SOFTWARE PRODUCT is provided 
without warranty, express or implied, including without limitation the implied warranties of merchantability and fitness 
for a particular purpose.  

4. PROTECTION DEVICE. In the event the SOFTWARE PRODUCT requires the use of a PROTECTION DEVICE to operate, 
you are specifically prohibited from attempting to bypass the functionality of the PROTECTION DEVICE by any means. If 
the PROTECTION DEVICE becomes broken or inoperable it should be returned to RISA TECHNOLOGIES for a 
replacement. The replacement will not be provided if RISA TECHNOLOGIES can not affirm that the broken PROTECTION 
DEVICE was originally provided by RISA TECHNOLOGIES for use with the SOFTWARE PRODUCT. A lost or stolen 
PROTECTION DEVICE will not be replaced by RISA TECHNOLOGIES. 

5. TERMINATION. RISA TECHNOLOGIES may terminate your right to use the SOFTWARE PRODUCT if you fail to comply 
with the terms and conditions of this agreement. In such event you must delete any installations and destroy any 
copies of the SOFTWARE PRODUCT and promptly return the SOFTWARE PRODUCT to RISA Technologies. 

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

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

Installation 

To install RISABase please follow these instructions: 

1. Put the RISABase CD in your computer CD drive. 
2. If the CD starts automatically go to step 4. If the CD does not start click the Windows Start button and select 

Run. 
3. In the Run dialog box type "d:\ launch" (where "d" is the label of your CD drive) and then click the OK button. 
4. Follow the on-screen instructions. 

For an overview of the interface, see Running RISABase ς The Basics. 
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Application Interface  

RISABase is composed of ten primary windows: eight data input windows (Global Parameters, Units, Column Shape, 
Base Plate, Connection, Anchor Bolts, Loads, and Load Combinations) and two results review windows (Analysis and 
Design Summary and Detailed Report).  

Quick Overview  

To start a new base plate in RISABase, either use the menu by clicking File followed by New, or by clicking the άbŜǿ 

.ŀǎŜ ǇƭŀǘŜέ ōǳǘǘƻƴ ƻƴ ǘƘŜ wL{! ¢ƻƻƭōŀǊ . 

¢ƘŜ Ƴƻǎǘ ƭƻƎƛŎŀƭ ǿŀȅ ǘƻ ǇǊƻŎŜŜŘ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ƛǎ ǘƻ Ŧƛƭƭ ƛƴ ǘƘŜǎŜ ǿƛƴŘƻǿǎ ƛƴ ǘƘŜ ƻǊŘŜǊ ƛƴ ǿƘƛŎƘ ǘƘŜȅΩǊŜ ƭŀƛŘ ƻǳǘ ƻƴ ǘƘŜ 
Data Entry toolbar:  

¶ Global Parameters 

¶ Base Plate and Anchor Bolt Layouts 

¶ Column Shape  

¶ Geometry / Materials 

¶ Loads  

¶ Load Combinations  

WƘŜƴ ȅƻǳΩǊŜ ǊŜŀŘȅ ǘƻ ǎƻƭǾŜ ǘƘŜ ōŀǎŜ ǇƭŀǘŜΣ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ ƳŜƴǳ ǘƻ ŎƭƛŎƪ SolveΣ ƻǊ ȅƻǳ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ ǘƻƻƭōŀǊ ά{ƻƭǾŜέ 

button . 

RISABase then solves the base plate and presents the Analysis and Design Summary window. This report provides a 
quick summary of the controlling calculations such as maximum bearing pressure, maximum base plate steel stress, 
anchor bolt reactions, etc...  

Once the base plate has been solved you can proceed to the Detailed Analysis and Design Results. This report provides 
the calculations performed by RISABase. To get to the detail report, you can use the main menu to click Detail, or you 
can click the button provided on the summary report window.  

To save your data, first use the menu by clicking File followed by Save As to give the file a name (which will then be 
ŘƛǎǇƭŀȅŜŘ ƛƴ ǘƘŜ wL{!.ŀǎŜ ǘƛǘƭŜ ōŀǊύΦ hƴŎŜ ȅƻǳΩǾŜ ŜǎǘŀōƭƛǎƘŜŘ ŀ ƴŀƳŜΣ ȅƻǳ Ŏŀƴ Řƻ ǉǳƛŎƪ ǎŀǾŜǎ ŦǊƻƳ ǘƘŜƴ ƻƴ ōȅ ŎƭƛŎƪƛƴƎ 
ǘƘŜ ǘƻƻƭōŀǊ ά{ŀǾŜέ ōǳǘǘƻƴΦ 

¸ƻǳ Ŏŀƴ ŀƭǎƻ ŎƘŀƴƎŜ ǘƘŜ ǳƴƛǘǎ ǎȅǎǘŜƳ ŀǘ ŀƴȅ ǘƛƳŜ ǿƘŜƴ ȅƻǳΩǊŜ ŜƴǘŜǊƛƴƎ ƻǊ ŎƘŀƴƎƛƴƎ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ Řŀǘŀ ōȅ ōǊƛƴƎƛƴƎ ǳǇ 
the Units Selection dialog (OK, we used a dialog box for this, but this is one of the few times when a dialog box makes 
sense). You can get to the units dialog box via the menu by clicking on UnitsΣ ƻǊ ȅƻǳ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ ǘƻƻƭōŀǊ ά¦ƴƛǘǎέ 
button:  

Data Entry Toolbar 

At start-up you will be presented with the Global Parameters window. The other six input 
windows (Column shape, Base Plate, Connection, Anchor Bolts, Loads, and Load 
Combinations) can be accessed along the main menu toolbar. Users may also access these 
windows by using the Data Entry Toolbar that appears on the right side of the application 
window. 
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This toolbar contains buttons that will facilitate data entry through the windows described above. Users may open and 

close this toolbar by clicking the  button on the RISA Toolbar. The most logical way to proceed at this point is to fill 
in these windows in the order in which they show up along the toolbars: first the Global Parameters, then Column 
Shapes, then Base Plate, then Connection, then Anchor Bolts, then Loads, and finally Load Combinations.  

Main Menu  

All of the features may be accessed through the Main Menu Toolbar at the top of the screen beginning with File on the 
far left and ending with Help on the far right.  

 

File 

New will close the current file, prompting for saving if necessary, and will open a new file. 

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

Save will save the current file, prompting for a name if necessary. 

Save As will save the current file, prompting for a name. 

Print will access RISA-3D printing options. 

Page Setup will present page setup options for printing. 

Preferences allows the user to toggle on or off the status bar and the RISA Toolbar.  

Edit 

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

Preferences allows the user to reset all the program settings to the initial program defaults. 

Units 

Units opens the Units settings. 

Global 

Global opens the Global Parameters for the model. 

Geometry/Matls  

Opens the Base Plate: Geometry and Materials window. 

Column 

Opens the Supported Column Shape window which allows you to adjust the size of the column.  

Connection 

Opens the Base Plate and Anchor Bolt Layout window which defines the basic layout of the base plate.  

Bolts 

Opens the Anchor Bolts page which defines the anchor bolt size, design parameters, materials, and pullout capacity 
parameters.  
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Loads 

Opens the Loads window where the loads applied to the base plate are defined and edited. 

LC Generator 

Activated the Load Combination Generator for building load combinations.  

Solve 

Solves the base plate model for the applied loads and load combinations.  

Detail  

Opens the detail report for a solved model. This menu will be inactive and "grayed out" unless there are valid active 
results. 

Window  

In order to help you work with the model and the results, you are provided with many window arrangements to choose 
from. You may access them from the Window Menu. The best way to understand just what these 'tilings' do is to try 
them. Remember that once you choose a tiling you may adjust any of the windows as you wish. 

Help 

Help Topics opens the RISABase Help File so that you may search the contents and the index. See Help Options to learn 
about getting help. 

About provides RISA-3D version and hardware key information. 

RISA Toolbar 

 

The first horizontal toolbar located just below the Main Menu is called the RISA Toolbar. The buttons on this bar 
facilitate file and window access. If mouse cursor hovers over one of these toolbar icons for a couple of seconds, a 
"tool-tip" will appear which describes the function of each individual button.  

Status Bar 

 

The Status Bar is located at the very bottom of the main RISABase application window and is intended to pass useful 
information to you as you work. When the program focus is on a particular data entry cell, the status bar will give you a 
brief explanation of the data expect for that cell.  

The right hand side of the status bar gives the present state of the model (Solved or Not Solved). 

File Operations:  

Starting Off 

When you open the program or start a new model you are presented with the Global Parameters window.  
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Creating a New Model 

¶ On the RISA toolbar click the New Model  button. You will be prompted to 'Save' if you have made 
changes to the current model that have not yet been saved. 

Opening an Existing Model 

1. On the RISA toolbar click the Open File  button. 
2. In the Look In field click the drive, folder, or location that contains the file. 
3. In the folder list, double-click the folders until you open the folder that contains the file you want. 
4. Double-click the file you want to open. 

Tip 

¶ To open a model you have used recently, click the File Menu and select from the file names at the bottom 
of the menu. 

Saving a Model 

1. On the RISA toolbar click the Save Model  button. 
2. To save the model in a different folder, click a different drive in the Save in field, or double-click a different 

folder in the folder list. To save the model in a new folder click the Create New Folder  button. 

3. In the File name field type a name for the document. You can use long, descriptive filenames if you want. 
4. Click Save. 
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Global Parameters 

The Global Parameters Dialog is used to define information that influences the model and its solution in an overall 
(global) manner. You may save any of the information as the default setting so that when you start a new model that 
information is already there. To do this, simply enter the information that you want to save and click the Save as 
Defaults button. 

 

Design / Solution Options 

Coarse Solution 

Checking this option lets you run a faster but less accurate analysis. If this option is checked, then the plate mesh used 
to model the base plate will be the minimum critical distance divided by two. If this option is not checked, the usual 
mesh for the base plate will be used. For more information on mesh size, etc., see the Analysis Procedure topic 

Base Plate / Anchor Bolt Design Code 

This pull down menu is where the user can define the design code to be used for the base plate stress design, the 
bearing design, and the anchor bolt design. Currently you have the choice of AISC ASD 9th, AISC LRFD 2nd, AISC ASD 
13th, or AISC LRFD 13th. The load combination factors for the built in load combinations will change to match the 
selected design code. 

Model Description 

The Description window is used to enter descriptive information for the base plate. The fields available are Base Plate 
Title, Company, Designer, Job Number and Notes.  
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The Base Plate Title is any descriptive title you wish to use to describe the particular base plate. This title will be printed 
at the top of both the summary and detail reports. 

The Company, Designer and Job Number entries will be printed on the detail report. 

The Notes field is for you to enter any explanatory comments you wish to save with the file, such as a description of 
changes made, etc. The Notes field will not be printed on either report.  

!ƴȅ ŜƴǘǊƛŜǎ ƳŀŘŜ ƛƴ ǘƘƛǎ ǿƛƴŘƻǿ Ŏŀƴ ōŜ ǊŜǘŀƛƴŜŘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘ ǎƛƳǇƭȅ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ά{ŀǾŜ ŀǎ 5ŜŦŀǳƭǘǎέ ōǳǘǘƻƴ ƻƴŎŜ 
the desired default entries have been entered.  
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Units  

RISABase can work with imperial (Kips, inches, etc.) or metric (KN, meters, etc.) units, or a combination of the two.  

 

¢ƻ ŎƘŀƴƎŜ ǘƘŜ ǳƴƛǘǎ ǎȅǎǘŜƳ ŀǘ ŀƴȅ ǘƛƳŜ ǿƘŜƴ ȅƻǳΩǊŜ ŜƴǘŜǊƛƴƎ ōŀǎŜ ǇƭŀǘŜ ŘŀǘŀΣ ōǊƛƴƎ ǳǇ the Units Selection dialog. You 
can bring up the units dialog box via the menu by clicking on UnitsΣ ƻǊ ȅƻǳ Ŏŀƴ ŎƭƛŎƪ ǘƘŜ ǘƻƻƭōŀǊ ά¦ƴƛǘǎέ ōǳǘǘƻƴΥ  

¢ƘŜǊŜ ŀƭǎƻ ƛǎ ŀ ōǳǘǘƻƴ ƭŀōŜƭŜŘ ά¦ƴƛǘǎέ ƻƴ ŜŀŎƘ ƛƴǇǳǘ ǿƛƴŘƻǿΤ ŎƭƛŎƪƛƴƎ ǘƘƛǎ ǿƛƭƭ ōǊƛƴƎ ǳǇ ǘƘŜ ǳƴƛǘǎ ŘƛŀƭƻƎΦ ¢ƘŜ ǳƴƛǘǎ ŘƛŀƭƻƎ 
looks like this:  

This dialog allows you to set the units for four different parameters:  

Dimensions ς base plate length, width, thickness, etc. units  

Forces ς axial and shear force units  

Moments ς moment units  

Strengths/Stresses ς material strengths and stress output units  

Display feet, inches in the results using fractions? 

This option controls how feet and inches are presented in the summary and detail reports. If this option is NOT 
checked, feet and inches are displayed using decimal units. If the option is checked, feet and inches are displayed using 
fractions. As an example, consider 3.6 feet. If this option is not checked, this quantity will be displayed just like that, as 
3.6 ft. If this option IS checked, this quantity will be displayed as 3'-7 3/16".  

When you first start RISABase, the default units are imperial. You can easily change back and forth between standard 
ƛƳǇŜǊƛŀƭ ŀƴŘ ƳŜǘǊƛŎ ǳƴƛǘǎ ǎȅǎǘŜƳǎ ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ōǳǘǘƻƴǎ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǳƴƛǘǎ ŘƛŀƭƻƎΣ ά{ǘŀƴŘŀǊŘ LƳǇŜǊƛŀƭ ŀƴŘ 
{ǘŀƴŘŀǊŘ aŜǘǊƛŎέΦ  

You also can set up any units system as your default. Simply define the parameters on the units dialog as you wish 
them to be, then check the option:  

Save these units settings as the default settings? 

Any entries you make on this units dialog will not go into effect until ȅƻǳ ŎƭƻǎŜ ǘƘŜ ŘƛŀƭƻƎ ōȅ ŎƭƛŎƪƛƴƎ άhƪέΦ LŦ ȅƻǳ ŎƭƛŎƪ 
ά/ŀƴŎŜƭέΣ ŀƭƭ ǳƴƛǘǎ ŎƘŀƴƎŜǎ ȅƻǳ ƳŀŘŜ ǎƛƴŎŜ ƻǇŜƴƛƴƎ ǳǇ ǘƘŜ ǳƴƛǘǎ ŘƛŀƭƻƎ ŀǊŜ ŘŜƭŜǘŜŘΦ  
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Supported Column Shape  

The Supported Column Shape Window is used to select the desired shape and also specify connection details between 
the shape and the base plate.  

Your current selection of the base plate type, column shape type, etc. are shown graphically. The image will update to 
reflect your current choices.  

 

Column Shape  

Shapes are organized by Database and Shape. Shapes that are supported are wide flanges, tubes, and pipes. 

RISA currently supports the following common Hot Rolled steel databases: AISC (United States), Australian, British, 
Canadian, Chilean, Euro Shapes, Indian, Korean, Mexican and Trade Arbed. 

¢ƘŜ ǊŀŘƛƻ ōǳǘǘƻƴǎ ƭŀōŜƭŜŘ άWFέΣ έTubeέΣ ŀƴŘ άPipeέ ŀǊŜ ǳǎŜŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ǘȅǇŜ ƻŦ ǎƘŀǇŜ ŦƻǊ ǘƘŜ ōŀǎŜ ǇƭŀǘŜΦ hƴŎŜ ȅƻǳ 
have selected a type, you can then select a ǎƛȊŜΦ ¢ƘŜ άPipeέ ǘȅǇŜ ǿƛƭƭ ōŜ άƎǊŀȅŜŘ ƻǳǘέ ƛŦ ȅƻǳǊ ŎǳǊǊŜƴǘ ōŀǎŜ ǇƭŀǘŜ ǘȅǇŜ ƻƴ 
ǘƘŜ .ŀǎŜ tƭŀǘŜ ŀƴŘ !ƴŎƘƻǊ .ƻƭǘ [ŀȅƻǳǘ ǿƛƴŘƻǿ ƛǎ ŀƴȅǘƘƛƴƎ ƻǘƘŜǊ ǘƘŀƴ άPlainέΦ /ǳǊǊŜƴǘƭȅΣ ǿŜ Řƻ ƴƻǘ ǎǳǇǇƻǊǘ ǎǘƛŦŦŜƴŜŘΣ 
clip angle, or channel connections for the pipe shape.  

Wide Flange Database Shapes 

For the AISC database, wide flange shapes are called out by the designation given them in the steel manuals. Trade 
!ǊōŜŘ ǎƘŀǇŜǎ ŀǊŜ ŎŀƭƭŜŘ ƻǳǘ ǎƛƳƛƭŀǊ ǘƻ !L{/ ǎƘŀǇŜǎ ōǳǘ ǿƛǘƘ ŀ άψ!w.έ ǎǳŦŦƛȄΦ LΦŜΦ ǘƻ Ŏŀƭƭ ŀ ¢ǊŀŘŜ Arbed W12X96 would 
enter W12X96_ARB as the shape name in the database shape field. Canadian and British shapes use the same format 
as the AISC shapes, but there values are metric. The depth is called out in millimeters and the mass per length is 
kg/meter. 

Tube Database Shapes 

Tube shapes are hollow rectangular shapes. The prefix for older AISC tube shapes is "TU". Tubes using this prefix will 
have a design wall thickness of the nominal wall thickness. The syntax is "TUdepthXwidthXthick", where "depth" is the 
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tube depth, "width" is the tube width and "thick" is the tube thickness in number of 1/16ths. For example, TU16X12X8 
would be a 16" deep, 12" wide tube with a thickness of 1/2" (8/16ths). 

The new HSS tube properties are also available in the AISC database. The prefix for these tube shapes is "HSS". The 
syntax is "HSSdepthXwidthXthick", where "depth" is the tube depth, "width" is the tube width and "thick" is the tube 
thickness in number of 1/16ths. The nominal wall thickness is always used to call out a HSS tube, even though the 
design wall thickness will vary based on the manufacturing process for the tube. Tubes manufactured using the ERW 
process will use .93 times the nominal wall thickness as their design thickness. Tubes manufactured using the SAW 
process will use the full nominal thickness as their design thickness. For example, an HSS12X10X8 would be a 12" deep, 
млϦ ǿƛŘŜ ǘǳōŜΣ ŀƴŘ ŀ ƘŀǾŜ ŀ ŘŜǎƛƎƴ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ƻŦ Φпсрέ Ґ ΦфоϝмκнϦ όуκмсǘƘǎύ Φ ! I{{он·нп·мл ǿƻǳƭŘ ōŜ онέ ŘŜŜǇ ōȅ 
нпέ ǿƛŘŜΣ ŀƴŘ ƘŀǾŜ ŀ ŘŜǎƛƎƴ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎ ƻŦ рκуέόмлκмсǘƘǎύ 

CƻǊ ǘƘŜ /ŀƴŀŘƛŀƴ ŘŀǘŀōŀǎŜΣ ǘǳōŜǎ ŀƭǎƻ ƘŀǾŜ ŀ άI{{έ ǇǊŜŦƛȄ ŀƴŘ ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ŀǊŜ ŀƭƭ ŎŀƭƭŜŘ ƻǳǘ ƛƴ ƳƛƭƭƛƳŜǘŜǊǎΦ .ǊƛǘƛǎƘ 
ǎƘŀǇŜǎ ǳǎŜ ǘƘŜ ǇǊŜŦƛȄ ά{I{έ ŦƻǊ ǎǉǳŀǊŜ ǘǳōŜǎ ŀƴŘ άwI{έ ŦƻǊ ǊŜŎǘŀƴƎǳƭŀǊ ǘǳōŜǎΦ 

Pipe Database Shapes 

Pipe shapes, which are hollow circular shapes, are entered as on-line shapes. The syntax for these shapes is 
"PIdiaXthick", where "dia" is the pipe outside diameter and "thick" is the pipe thickness (in inches or centimeters). For 
example (assuming US Standard units), PI10X.5 would be a 10" diameter pipe with a wall thickness of 1/2". 

 Custom Pipe Shapes 

¢Ƙƛǎ ŦƛŜƭŘ ƛǎ ǳǎŜŘ ǘƻ ŜƴǘŜǊ ŀ ŎǳǎǘƻƳ ǇƛǇŜ ǎƛȊŜΦ ¢Ƙƛǎ ŦƛŜƭŘ ōŜŎƻƳŜǎ ŀŎǘƛǾŜ ǿƘŜƴ ǘƘŜ άCustomέ ŎƘƻƛŎŜ ŀǘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ 
pipe shape list is selected. The format to enter a custom pipe shape is PI άh5έ X ά¢IL/YέΣ ǿƘŜǊŜ άh5έ ƛǎ ǘƘŜ ƻǳǘŜǊ 
ŘƛŀƳŜǘŜǊ ƻŦ ǘƘŜ ǇƛǇŜΣ ŀƴŘ ά¢IL/Yέ ƛǎ ǘƘŜ ǿŀƭƭ ǘƘƛŎƪƴŜǎǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƻ ŜƴǘŜǊ ŀ ǇƛǇŜ ǿƛǘƘ ŀ млϦ ƻǳǘŜǊ ŘƛŀƳŜǘŜǊ ŀƴŘ ŀ 
3/8" wall thickness, you would ŜƴǘŜǊ άPI10X.375", assuming that inches were your current dimension units.  

Weld Check Boxes 

The weld check boxes are only used for the WF and Tube shape types. These flags are used to indicate if only portions ( 
or none ) of the column cross section is welded to the base plate. Pipes are assumed to be fully welded. For a Tube 
shape, X-sides Welded refers to the tube sides that are parallel to the X-axis. Z-sides Welded refers to the tube sides 
that are parallel to the Z-ŀȄƛǎΦ LŦ ŀ ǎƘŀǇŜ ŜƭŜƳŜƴǘ ƛǎ άǿŜƭŘŜŘέ, RISABase treats this as a rigid connection to the base 
plate. If a shape element is not welded, RISABase treats this connection as compression-only. Thus a non-welded 
element can still bear down on the base plate, but any tension will cause the element to lift clear.  

Stiffener/Clip Angle Check Boxes 

These check boxes are used to select specific directions for stiffeners and clip angles. These options are not active if you 
have not selected a stiffened or clip angle type base plate connection type on the Base Plate and Anchor Bolt Layout 
ǿƛƴŘƻǿΦ CƻǊ ŎƭƛǇ ŀƴƎƭŜ ŎƻƴƴŜŎǘƛƻƴǎΣ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀ ŎƘƻƛŎŜ ǳƴƭŜǎǎ ȅƻǳ ƘŀǾŜ ǎŜƭŜŎǘŜŘ ǘƘŜ ŎǳǎǘƻƳ ŀƴŎƘƻǊ ōƻƭǘ ƭŀȅƻǳǘ ƻƴ 
the Base Plate and Anchor Bolt Layout window. Your choices are immediately shown in the image on the Supported 
Column Shape Window.  

RISABase by default sets the entries on the supported column shape window to typical values, but you can easily define 
ŀƴȅ ƻǘƘŜǊ ǾŀƭǳŜǎ ŀǎ ȅƻǳǊ ŘŜŦŀǳƭǘǎΦ {ƛƳǇƭȅ ǎŜƭŜŎǘ ǘƘŜ ǾŀƭǳŜǎ ȅƻǳ ǿŀƴǘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ŀǾe as 
5ŜŦŀǳƭǘǎέ ōǳǘǘƻƴΦ 
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Geometry and Materials 

¢ƘŜ DŜƻƳŜǘǊȅ ŀƴŘ aŀǘŜǊƛŀƭǎ ŘƛŀƭƻƎ ƛǎ ǳǎŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ōŀǎŜ ǇƭŀǘŜΩǎ ƎŜƻƳŜǘǊȅ ŀƴŘ ƳŀǘŜǊƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ CƻƭƭƻǿƛƴƎ ƛǎ ŀ 
graphic that shows some of the parameters entered on this window:  

 

The base plate length is arbitrarily defined to be along the Z-axis. The base plate width is defined to be along the-X axis. 
The origin for the local axes is the geometric center of the base plate (Note that the origin is NOT the centerline of the 
column shape).  

!ǎ ǿƛǘƘ ŀƭƭ ƻŦ wL{!.ŀǎŜΩǎ Řŀǘŀ Ŝntry windows, each entry on this screen is validated immediately when entered, so any 
invalid entry will be brought to your attention as soon as you make the entry. Should you make an invalid entry 
RISABase will display an error message and not let you leave the erroneous entry until you correct it.  

Design Parameters 

The design parameters control how (or if) RISABase will pick the size of 
the base plate. When RISABase sizes the base plate it determines the 
smallest base plate that does not exceed the allowable bearing 
pressure and the allowable base plate steel stress. These parameters 
define the minimum and maximum length, width, and thickness that 
RISABase is to consider.  

Optimization Procedure 

RISABase will start with the smallest possible base plate (minimum 
length, minimum width, and minimum thickness) and, using the design 
increment, increase the base plate length, width, and thickness a step 
at a time until the allowable bearing pressure and allowable steel 
stress is not exceeded.  

When there is a very large amount of distance between the minimum and maximum design values, RISABase will 
perform a rough design first using large increments to try to get in the ballpark of the optimum size. Once the RISABase 
is close to the optƛƳǳƳ ǎƛȊŜΣ ƛǘ ǿƛƭƭ ǳǎŜ ŀ άŦƛƴŜέ ŘŜǎƛƎƴ ŀƭƎƻǊƛǘƘƳ ǳǎƛƴƎ ǘƘŜ ƛƴǇǳǘ ŘŜǎƛƎƴ ƛƴŎǊŜƳŜƴǘΦ  

RISABase will try to select a base plate with the lowest length/width ratio (as close to a square as possible), but 
minimizing the volume is the first consideration. Therefore, depending upon the applied loading, giving RISABase wide 
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latitude in terms of acceptable sizes could result in an odd shaped base plate (such as 40 inches long and 12 inches 
wide). If this happens, you should restrict the acceptable lengths, widths, and thicknesses a bit more to force RISABase 
to find a more acceptable shape. You also have the option of forcing RISABase to only consider square base plates.  

You can greatly speed up the design process by only incrementing 1 or 2 of the parameters, instead of all 3. For 
ŜȄŀƳǇƭŜΣ ƛŦ ȅƻǳ ƪƴƻǿ ǘƘŜ ŀǇǇǊƻȄƛƳŀǘŜ ǘƘƛŎƪƴŜǎǎ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ǳǎŜΣ ŜƴǘŜǊ ǘƘŀǘ ŀƴŘ ǘƘŜƴ ƘŀǾŜ wL{!.ŀǎŜ ƛǘŜǊŀǘŜ ƻƴƭȅ ǘƘŜ 
plan dimensions. (Or if you know you only have uniaxial bending, you can lock in the width so that RISABase only has to 
design the length, and/or the thickness, etc...)  

Important Point: 

If you are investigating or designing a base plate whose size is already set (it has a known length, width, and thickness), 
you can force RISABase to only analyze the given size by inputting the known length, width, and thickness as the 
maximum length, width and thickness and then setting both the plan design increment and the thickness increment to 
0. (zero).  

Alternately, if both the maximum and minimum entries for length, width, or thickness are equal, RISABase will only 
consider that size. You can independently set the length, or width, or thickness to be a fixed size and RISABase will then 
iterate only the other design parameters.  

Force Base Plate to be Rigid 

¸ƻǳ ƘŀǾŜ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ƘŀǾŜ wL{!.ŀǎŜ ŀǊōƛǘǊŀǊƛƭȅ ƳŀƪŜ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ άǊƛƎƛŘέΦ ¢ƘŜ ƻƴƭȅ ǊŜŀǎƻƴ ȅƻǳ ǿƻǳƭŘ ǳǎǳŀƭƭȅ Řƻ ǘƘƛǎ 
ƛǎ ǘƻ ŎƻƳǇŀǊŜ ǊŜǎǳƭǘǎ ǿƛǘƘ ƘŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴǎ ƻǊ ŀƴƻǘƘŜǊ ōŀǎŜ ǇƭŀǘŜ ǇǊƻƎǊŀƳ ǘƘŀǘ ŎƻǳƭŘ ƻƴƭȅ Řƻ ǊƛƎƛŘ ǇƭŀǘŜ ŀƴŀƭȅǎƛǎΦ LǘΩǎ 
almost always more accurate to consider the base plate as a flexible plate. One exception to this statement would be 
ŦƻǊ άǾŜǊȅέ ǘƘƛŎƪ ǇƭŀǘŜǎ ǘƘŀǘ ŀǊŜ ǿƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǊƛƎƛŘ ōȅ ƛƴǎǇŜŎǘƛƻƴΦ CƻǊ ǘƘƛǎ ŎŀǎŜ ƛǘ ƛǎ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ǘƻ ŀƴŀƭȅȊŜ ƛǘ ŀǎ 
rigid.  

Base Plate Properties 

 

Base Plate Fy 

This value is the yield steel stress of the base plate. This value is used internally to calculate the allowable plate stresses 
based on the selected design code. 

Base Plate E 

This value is the modulus of elasticity of the steel base plate. It is used to determine the stiffness of the plate for 
bending. 
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Column Eccentricity from Plate Center 

These two values define the centerline location of the supported column shape. These distances are measured from 
the geometric center of the base plate. Typically these values will be zero, but they are provided as input data in the 
event you have to accommodate a column that is not centered on the base plate. 

Minimum Column to Edge Distance 

These two values define the minimum edge distances to maintain between the outside face of the column shape and 
the edge of the base plate. These values are enforced when used for design and are checked when performing an 
analysis. 

Pedestal Parameters 

Length, Width 

These two values are used to define a concrete pedestal area. They are used 
for both the calculation of allowable concrete bearing stress, and the 
calculation of anchor bolt pullout capacity. A value of zero in either field will 
ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƴƻ ǇŜŘŜǎǘŀƭ ƛǎ ǇǊŜǎŜƴǘ ŀƴŘ ŀ άǾŜǊȅ ƭŀǊƎŜέ ōŜŀǊƛƴƎ ŀǊŜŀ ǿƛƭƭ ōŜ 
assumed for allowable bearing calculations, however this will prevent you 
from doing anchor bolt pullout capacity checks. 

Height 

This value is used for the calculation of pullout/breakout cones when anchor bolt pullout capacity is being calculated. 

Fc' 

This is the pedestal concrete compressive strength. This value is also used to calculate the modulus of elasticity of the 
concrete, which is used in the analysis. 

Use AISC J9 for Fp/Pp ? 

LŦ ǘƘƛǎ ōƻȄ ƛǎ ŎƘŜŎƪŜŘ ǘƘŜ ŎƻƴŎǊŜǘŜ ŎƻƳǇǊŜǎǎƛǾŜ ǎǘǊŜƴƎǘƘ όCŎΩύ ǿƛƭƭ ōŜ ǳǎŜŘ, along with the pedestal length and width, 
and the base plate length and width, to compute the allowable concrete bearing stress per Chapter J, Section 9 of the 
AISC code. If this box is not checked, the value entered in the Pedestal Fp/Pp field will be used instead.  

Pedestal Allowable Concrete Bearing Stress, Fp/Pp 

This field is used to directly enter the allowable concrete bearing stress, Fp. This value is used to help size the base 
plate plan dimensions for bearing.  

  

RISABase by default sets all the entries on the geometry/materials screen to reasonable values, but you can easily 
ŘŜŦƛƴŜ ŀƴȅ ƻǘƘŜǊ ǾŀƭǳŜǎ ŀǎ ȅƻǳǊ ŘŜŦŀǳƭǘǎΦ {ƛƳǇƭȅ ŜƴǘŜǊ ǘƘŜ ǾŀƭǳŜǎ ȅƻǳ ǿŀƴǘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ŀǾŜ ŀǎ 
5ŜŦŀǳƭǘǎέ ōǳǘǘƻƴΦ  
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Base Plate and Anchor Bolt Layout 

The Base Plate and Anchor Bolt Layout window is used to define the base plate connection type and the layout type of 
any anchor bolts.  

 

Base Plate Connection Type 

The 4 types of base plate connections used by RISABase are; Plain, Stiffened, Clip Angles, and Channel.  

The Plain base plate type indicates a base plate with no additional stiffening elements on the plate. Any anchor bolts 
are assumed to be connected directly to the base plate. Any uplift in the base plate caused by net axial tension, or by 
overturning moments will cause the uplift forces to be transferred to any anchor bolts through the plate. Any shape 
type or anchor bolt layout can be used with this base plate connection type.  

The Stiffened base plate indicates a plate with additional stiffening elements welded to the plate. Stiffeners can be 
along either or both sides of the column shape. Stiffeners are assumed to span the entire length or width of the plate. ( 
WF shapes with stiffeners parallel to the web do not have stiffeners spanning across the flanges )  

Any anchor bolts are assumed to be connected directly to the base plate. Any uplift in the base plate caused by net 
axial tension, or by overturning moments will cause the uplift forces to be transferred to any anchor bolts through the 
plate. Presently, only Wide Flange and Tube shapes can be used with the stiffened base plate type  

( No Pipe shapes ). Any anchor bolt layout can be used this base plate connection type.  

The Clip Angle base plate indicates a plate with clip angles welded to the web or flanges ( or both ). The clip angles are 
not assumed to be welded to the base plate and do not contribute to the plate stiffness. The column is assumed to be 
bolted through the clip angles. The anchor bolts are assumed to be connected directly to the column shape and NOT to 
the base plate. Any uplift in the base plate caused by net axial tension, or by overturning moments will cause the uplift 
forces to be transferred directly to the anchor bolts and NOT through the plate. Presently, only Wide Flange and Tube 
shapes can be used with the clip angle base plate type  
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( No Pipe shapes ). The Web side, Flange side, and Custom anchor bolt layout can be used this base plate connection 
type.  

The Channel base plate is very similar to the clip angle type and indicates a base plate with channels welded to the 
column flanges. The column is assumed to be bolted through the channels. The anchor bolts are assumed to be 
connected directly to the column shape via the channels and NOT to the base plate. Any uplift in the base plate caused 
by net axial tension, or by overturning moments will cause the uplift forces to be transferred directly to the anchor 
bolts and NOT through the plate. Presently, only Wide Flange and Tube shapes can be used with the channel base plate 
type ( No Pipe shapes ). The Flange side, and Custom anchor bolt layout can be used this base plate connection type.  

Anchor Bolt Layout 

The 4 types of anchor bolts layouts used by RISABase are ; None, Web side, Flange side, and Custom.  

The None anchor bolt layout indicates a base plate with no anchor bolts. This base plate cannot take a net uplift force. 
If shear lugs are specified, the base plate can resist shear, otherwise this type of base plate cannot resist any shear 
forces.  

If moments are specified, RISABase will attempt to solve the model, although the solution time can be long since 
several iterations will be required to converge the solution. It is possible that models with this anchor bolt layout type 
and large overturning moments may be unstable. The plain and stiffened base plate types may be used with the None 
anchor bolt layout type.  

¢ƘŜ ²Ŝō {ƛŘŜ ŀƴŎƘƻǊ ōƻƭǘ ƭŀȅƻǳǘ ƛƴŘƛŎŀǘŜǎ ŀ ōŀǎŜ ǇƭŀǘŜ ǿƛǘƘ н ŀƴŎƘƻǊ ōƻƭǘǎ ƻƴ ǘƘŜ άǿŜō ǎƛŘŜέΦ ό CƻǊ ƴƻƴ-wide flange 
shapes, this would be along the local X axis. ) Base plates with this anchor bolt type can resist net uplift and shear 
forces. The plain, stiffened, and clip angle base plate types may be used with the Web side anchor bolt layout type. 
Anchor bolts are assumed to take no compression. The actual anchor bolt locations are computed by RISABase taking 
into account the anchor bolt spacing criteria entered on the Anchor Bolts, screen.  

The Flange Side anchor bolt layout indicates a base plate with anchor bolts on ǘƘŜ άŦƭŀƴƎŜ ǎƛŘŜέΦ ό CƻǊ ƴƻƴ-wide flange 
shapes, this would be along the local Z axis. ) Base plates with this anchor bolt type can resist net uplift and shear 
forces. The plain, stiffened, clip angle, and channel base plate types may be used with the Flange side anchor bolt 
ƭŀȅƻǳǘ ǘȅǇŜΦ ¢ƘŜ άNumber of Bolts per Rowέ ŀƴŘ ǘƘŜ άNumber of Rowsέ ŦƛŜƭŘǎ ŀƭƭƻǿ ȅƻǳ ǘƻ ŜƴǘŜǊ ǘƘŜ ŘŜǎƛǊŜŘ ƴǳƳōŜǊ 
anchor bolts. Anchor bolts are assumed to take no compression. The anchor bolt layout is assumed to be symmetric 
about the local X axis. The actual anchor bolt locations are computed by RISABase taking into account the presence of 
any stiffeners and the anchor bolt spacing criteria entered on the Anchor Bolts, screen.  

The Custom anchor bolt layout lets you put anchor bolts anywhere you want. This is most useful for when you are 
doing an analysis of an existing plate, where the anchor bolt positions are already known. Once you select the custom 
layout type, the button to actually assign the anchor positions becomes active, (Assign Bolts). Pressing this button will 
open up the custom anchor bolt window. Base plates with this anchor bolt type can resist net uplift and shear forces. 
The plain, stiffened, clip angle, and channel base plate types may be used with the custom anchor bolt layout type. 
Anchor bolts are assumed to take no compression.  

Custom Anchor Bolt Window 

This screen is used to define the actual positions of the custom anchor bolts. The X and Z distances are measured from 
the geometriŎ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǇƭŀǘŜΦ ¢ƘŜ άConnectέ ŎƻƭǳƳƴ ƛǎ ŀ ŎƘŜŎƪ ōƻȄ ǳǎŜŘ ǘƻ ƛƴŘƛŎŀǘŜ  
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( Yes/No ) whether a given anchor bolt is connected directly to the column shape via either a clip angle, channel, or 
some other welded connection. If all the anchor bolts have ǘƘŜ ά/ƻƴƴŜŎǘέ ŦƭŀƎ ŎƘŜŎƪŜŘΣ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ ǿƛƭƭ ōŜ ōŜƘŀǾŜ 
similar to a standard clip angle or channel connection type ( ie., any net uplift will be taken directly by the anchor bolts 
ŀƴŘ ǿƛƭƭ ƴƻǘ ŎŀǳǎŜ ōŜƴŘƛƴƎ ƛƴ ǘƘŜ ǇƭŀǘŜΦ ύ !ƴŎƘƻǊ ōƻƭǘǎ ǿƛǘƘ ǘƘŜ ά/ƻƴƴŜŎǘέ ŦƭŀƎ ōƭŀƴƪ ŀǊŜ ƻƴƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ōŀǎŜ 
ǇƭŀǘŜ ŀƴŘ ƴƻǘ ŘƛǊŜŎǘƭȅ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ ŎƻƭǳƳƴ ǎƘŀǇŜΦ bƻǘŜ ǘƘŀǘ ǘƘƛǎ ǿƛƴŘƻǿ Ƙŀǎ ƛǘΩǎ ƻǿƴ  

 έSave As Defaultsά ōǳǘǘƻƴΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǎŀǾŜ ŀ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ŎǳǎǘƻƳ ŀƴŎƘƻǊ ōƻƭǘ ǇŀǘǘŜǊƴΦ  

RISABase by default sets the entries on the base plate and anchor bolt layout window, but you can easily define any 
ƻǘƘŜǊ ǾŀƭǳŜǎ ŀǎ ȅƻǳǊ ŘŜŦŀǳƭǘǎΦ {ƛƳǇƭȅ ǎŜƭŜŎǘ ǘƘŜ ǾŀƭǳŜǎ ȅƻǳ ǿŀƴǘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ŀǾŜ ŀǎ 5ŜŦŀǳƭǘǎέ 
button. Note that you would set any Custom Anchor Bolt information defaults on that window itself.  

Note 

¶ When using a custom anchor bolt layout the program will only check Anchor Bolt Pullout Capacity for individual 
anchors, and will not consider the anchor bolts to be experiencing group-action for pullout or breakout. 
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Anchor Bolts 

The Anchor Bolts dialog is used to define all the details for the anchor bolt spacing and design. If you have selected an 
anchor bolt layout ƻŦ άbƻƴŜά ƻƴ ǘƘŜ .ŀǎŜ tƭŀǘŜ ŀƴŘ !ƴŎƘƻǊ .ƻƭǘ [ŀȅƻǳǘ ŘƛŀƭƻƎΣ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘƛǎ ǎŎǊŜŜƴ ǿƛƭƭ ƴƻǘ 
be used.  

 

Anchor Bolt Details and Options 

 

Anchor Bolt Size 

You may select from a number of predefined standard anchor bolt diameters, or specify Other to enter a custom area. 

Note 

¶ Anchor Bolt Pullout Capacity checks are only performed for anchor bolts with 2" diameter or less. 

User Defined AB Area 

This field allows you to enter a custom area for your anchor bolt. This field becomes active when you select the Other 
choice at the end of the anchor bolt size list. 

Projected AB Length 

This field lets you enter the projected anchor bolt length. The value dimensioned on the diagram is the projection from 
top of grout. However, this decision can be subject to some engineering judgment.  

Lƴ wL{!.ŀǎŜΣ ǘƘƛǎ ǾŀƭǳŜ ƛǎ ǳǎŜŘ ŀǎ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ŀƴŎƘƻǊ ōƻƭǘ ǘƘŀǘ Ŏŀƴ άǎǘǊŜǘŎƘέ ǿƘŜƴ ǘŜƴǎƛƻƴ ƛǎ ŀǇǇƭƛŜŘΦ ¢Ƙƛǎ 
value is used to calculate the anchor bolt stiffness (A*E/L) for the FEA solution.  
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Min AB to AB Spacing 

This is the minimum allowable distance between anchor bolts. For design this value will always be enforced. For 
custom anchor bolt layouts, this value can be violated but a warning message box will be displayed.  

Min AB to Stiffener Spacing 

This is the minimum allowable distance between anchor bolts and stiffeners (if any). For stiffeners that are parallel to 
the X-axis, the minimum distance is measured from the face of the stiffener that is next to the flange face (see anchor 
bolt screen graphic). For stiffeners that are parallel to the Z-axis, the minimum distance is measured from the 
centerline of the stiffeners, which are assumed to be at the ends of the flanges. At this time, the thickness of the 
stiffener is not used in the minimum distance check. For design, this value will always be enforced. For custom anchor 
bolt layouts, this value can be violated but a warning message box will be displayed.  

AB Row Spacing 

This is the distance between anchor bolt rows. This value is only used for when the Flange Side anchor bolt layout has 
been selected on the Base Plate and Anchor Bolt Layout window and the number of rows is greater than 1.  

Min AB to Col Spacing 

This field is used to specify the minimum anchor bolt to column distance. For design, you also have the option to 
enforce either this distance, or the Min AB to Edge Spacing value. (As the base plate grows in plan, only one of these 
distances can be enforced). Enforcing this distance will always result in the most compact base plate layout.  

Min AB to Edge Spacing 

This field is used to specify the minimum anchor bolt to base plate edge distance. For design, you also have the option 
to enforce either this distance, or the Min AB to Col Spacing value. (As the base plate grows in plan, only one of these 
distances can be enforced). Enforcing this distance will result in the widest anchor bolt layout, and this is usually best 
for base plates that must resist moments.  

Anchor Bolt Design 

 

Check Anchor Bolt Size? 

This check box is used to indicate whether to perform the code check calculation of the anchor bolt itself. This is 
referring to the steel capacity checks of the rod as opposed to the concrete pullout code checks. A check indicates that 
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these calculations will be performed. Checking this box also allows you to change the anchor bolt design information 
below it. 

Note 

¶ The Anchor Material values defined here will be used for Anchor Bolt Pullout Capacity calculations regardless 
of whether the box is checked to perform steel design calculations on the rod itself.  

Anchor Material  

This combo box lets your select your anchor bolt material. This control becomes active when you check the Check 
Anchor Bolt Size check box. If your material does not appear on the list then select MiscDuct or MiscBrit to specify 
properties for your anchor bolt that will undergo ductile or brittle failure. 

Anchor Bolt E, Fu and Fy 

These fields become active when you have selected MiscDuct or MiscBrit from the bottom of the material combo box.  

You can enter custom values of the elastic modulus (E), the minimum ultimate tensile strength (Fu), and minimum yield 
strength (Fy). The elastic modulus is used to compute the anchor bolt stiffness. The minimum ultimate tensile strength 
is used to calculate the allowable shear and tensile stresses for the anchor bolt. The minimum yield strength is used for 
ductility checks in anchor bolt pullout capacity calculations. 

Threads Excluded ? 

This check box is used to indicate whether the threads are to excluded or included from the shear plane when checking 
the anchor bolts. A check mark indicates that the threads are excluded. Excluding the threads will give a higher shear 
strength.  

User Defined Values? 

This check box lets you enter custom values for the allowable/nominal shear stress (Fv) and the allowable/nominal 
tensile stress (Ft). When this box is not checked, the allowable/nominal stresses are calculated per chapter J of the AISC 
manual. If this box is checked, the tensile stress entered in the Ft field will not be reduced in the presence of combined 
shear.  

Anchor Bolt Fv and Ft 

These fields let you enter custom values for the allowable/nominal shear stress (Fv) and the allowable/nominal tensile 
stress (Ft). If the User Defined Values box is checked, the tensile stress entered in the Ft field will not be reduced in the 
presence of combined shear.  

RISABase by default sets all the entries on the anchor bolt screen to reasonable values, but you can easily define any 
other values as your defaults. Simply ŜƴǘŜǊ ǘƘŜ ǾŀƭǳŜǎ ȅƻǳ ǿŀƴǘ ŀǎ ǘƘŜ ŘŜŦŀǳƭǘǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ǘƘŜ ά{ŀǾŜ ŀǎ 5ŜŦŀǳƭǘǎέ 
button.  

Shear Lugs Present 

 

The Shear Lug section is only used to indicate the presence or absence of X-direction or Z-direction shear lugs. RISABase 
is not currently capable of designing shear lugs. 



Anchor Bolts 

22  RISABase v 2.0 

Note 

¶ Anchor Bolt Pullout Calculations will not be performed if shear lugs are present. 

Vx Shear Lug Present 

This check box is used to indicate the presence of a shear lug to take shear in the X direction. A check means the shear 
lug is present.  

Vz Shear Lug Present 

This check box is used to indicate the presence of a shear lug to take shear in the Z direction. A check means the shear 
lug is present.  

Anchor Bolt Pullout Capacity 

 

Calc. AB Pullout Capacity 

This check box is used to indicate if anchor bolt pullout capacity (per ACI-318 Appendix D) is to be calculated. If this box 
is not checked the Detail Report will not contain anchor bolt pullout information. 

AB Head (Ab) 

This allows you to choose the type of head on your anchor bolt. The head is at the bottom of the bolt, and is embedded 
in the concrete pedestal. The head shape, as well as the anchor bolt size (diameter) are used to determine the value of 
Abrg (Bearing area of the head of the anchor bolt). This value is used in determining the Pullout strength of anchors in 
tension (equation D-15). 

The program refers to ACI-349.2R-07 (Guide to the Concrete Capacity Design Method ς Embedment Design Examples) 
Table 4 to find the value of Abrg based on bolt diameter and head shape. 
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Concrete Type 

This allows you to specify the type of concrete used in the pedestal. The concrete type is used for strength reduction 
per ACI-318 requirement D.3.4 

Total AB Length 

You may specify the total length of the anchor bolt. Note that this is not the embedment length. See the anchor bolt 
diagram above. 

Seismic Mod 

This allows you to specify a strength reduction due to moderate or high seismic design categories. The default is set at 
25% per ACI-318 requirement D3.3.3. Note that this strength reduction will only be applied if a seismic load is input, 
and when it is applied it will effect only the strength for load combinations with seismic loads. 

Built-up Grout Pad 

This affects the steel strength of the anchor bolts for shear per D.6.1.3. Note that this has no affect on the bearing 
calculations or any other portions of the program. 

Concrete Cracked 

Specifying cracked concrete affects the following strength factors: 

c̞,N (D.5.2.6): "Where analysis indicates cracking at service load levels <this factor> shall be taken as 1.0..." 

c̞,P (D.5.3.6): "Where analysis indicates cracking at service load levels <this factor> shall be taken as 1.0..." 

c̞,V (D.6.2.7): If the Supp. Reinforcement box is checked this factor will be set as 1.2. Otherwise it will be set as 1.0 or 
1.4 

ABs welded to Plate 

This affects whether near-edge shear failure modes will be considered. Per ACI-318 section D.6.2.1: 

"Where anchors are located at verying distances from the edge and the anchors are welded to the attachment so as to 
distribute the force to all anchors, it shall be permitted to evaluate the strength based on the distance to the farthest 
row of anchors from the edge." 

Supp. Reinforcement 

There are two aspects of the program that this controls: 

¶ ²ƘŜƴ ŎŀƭŎǳƭŀǘƛƴƎ ˕c,V (D.6.2.7), if the Concrete Cracked box is also checked, this factor is set to a value of 1.2. 
This is because the program does not take into account the special detailing required to use a value of 1.4. 

¶ If a seismic load is present, and the program has determined that there will be a non-ductile anchor bolt failure, 
and Supp. Reinforcement has been checked, then the program will automatically determine an area of steel 
reinforcement necessary to satisfy the provisions of D.3.3.4 by failing in a ductile manner. You must use at least 
#4 size bars as your supplementary reinforcement to satisfy D.6.2.7. 

Pedestal Bars Yield Stress 

This is where you specify the yield stress of your supplemental reinforcement. This affects the area of steel calculation 
when the program is designing Seismic Reinforcement (SR). 
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Loads 

The Loads Window is where the loads applied to the base plate are defined and edited. This graphic shows the loads 
(pointing in their POSITIVE direction) that may be applied in RISABase.  

 

The origin for the local X and Z axes is the geometric center of the base plate. Please see Geometry and Materials for a 
graphic showing this in a plan view.  

!ǎ ǿƛǘƘ ŀƭƭ ƻŦ wL{!.ŀǎŜΩǎ Řŀǘŀ ŜƴǘǊȅ ǿƛƴŘƻǿǎΣ ŜŀŎƘ ŜƴǘǊȅ ƻƴ ǘƘƛǎ screen is validated immediately when entered, so any 
invalid entry will be brought to your attention as soon as you make the entry. Should you make an invalid entry 
RISABase will display an error message and not let you leave the erroneous entry until you correct it.  

Load Categories 

wL{!.ŀǎŜ ƎǊƻǳǇǎ ƭƻŀŘǎ ǘƻƎŜǘƘŜǊ ƛƴǘƻ άƭƻŀŘ ŎŀǘŜƎƻǊƛŜǎΦέ CƻǊ ŜȄŀƳǇƭŜΣ ŘŜŀŘ load (DL) would be a load category, whereas 
Live load (LL) would be a seperate category. RISABase allows up to six different load categories. These are the four 
typical ones: dead load (DL), live load (LL), wind load (WL) and earthquake load (EL) as well as two additional ones: 
Other Load 1 (OL1) and Other Load 2 (OL2).  

Keep in mind these designations are for your convenience and you can organize your loads any way you wish within 
these six load sets. You can put all your loads in one or two load sets if you like and not use the others at all. When you 
set up load combinations you will refer to the loads via these basic load set designations.  
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P, Vx, Vz, Mx, Mz 

There are five types of loads that may be applied: P,Vx,Vz,Mx,Mz. These loads are all applied at the bottom of the 
ŎƻƭǳƳƴ ǎƘŀǇŜΦ ¢ƘŜ άtέ ƭƻŀŘ ƛǎ ǘƘŜ ǾŜǊǘƛŎŀƭ ƭƻŀŘ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ōŀǎŜ ǇƭŀǘŜΦ CƻǊ ǘƘƛǎ ƭƻŀŘΣ Řƻǿƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǇƻǎƛǘƛǾŜΣ 
ǳǇƭƛŦǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ƴŜƎŀǘƛǾŜΦ ά±Ȅέ ƛǎ ǘƘŜ ǎƘŜŀǊ ŦƻǊŎŜ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ ƭƻŎŀƭ · ŘƛǊŜŎǘƛƻƴΣ ǿƘŜǊŜ ±Ȅ ŀǇǇƭied in the +X 
ŘƛǊŜŎǘƛƻƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǇƻǎƛǘƛǾŜΦ ά±Ȋέ ƛǎ ǘƘŜ ǎƘŜŀǊ ŦƻǊŎŜ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ ƭƻŎŀƭ ½ ŘƛǊŜŎǘƛƻƴΣ ǿƘŜǊŜ ±Ȋ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ Ҍ½ 
direction is considered positive.  

άaȄέ ƛǎ ƳƻƳŜƴǘ ǘƘŀǘ ŎŀǳǎŜǎ Ǌƻǘŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ · ŀȄƛǎΦ tƻǎƛǘƛǾŜ aȄ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǊƛƎƘǘ hand rule; imagine gripping the 
X axis with your right hand and extending your thumb. Your thumb is pointing in the positive X direction and your other 
ŦƛƴƎŜǊǎ ŀǊŜ ŎǳǊƭŜŘ ƛƴ ǘƘŜ ǇƻǎƛǘƛǾŜ aȄ ŘƛǊŜŎǘƛƻƴΦ άaȊέ ƛǎ ƳƻƳŜƴǘ ǘƘŀǘ ŎŀǳǎŜǎ Ǌƻǘŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ½ ŀȄƛǎΣ ǿith its sign also 
based on the right hand rule.  

If you have a set of loads you use frequently, you can always have these come up as the default load by pressing the 
Save as Defaults button.  
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Load Combinations  

The Load Combinations and Load Combination Generator windows are where you select your design codes and define 
the appropriate load combinations.  

Load Combination Generator 

The Load Combination Generator dialog window allows the user to select a code and set parameters for the program 
to generate load combinations. 

 

Load Combination Code 

This pull down menu is where the user will select the code from which to generate the load combinations. 

Reversible Wind/Seismic Load  

When these boxes are checked, the program will generate every wind load combination twice. Once with a positive 
load factor and once with a negative load factor. 

  

Load Combinations 

The Load Combinations dialog window defines the load combinations to be included in the solution. 

 

The first column,Description, is strictly for the user's reference. Enter any descriptive label you wish and it will be 
displayed with the results when the combination is solved. 

The Solve column contains checkboxes which allow the user to select which load combinations are included in the 
solution. 

The DL, LL, WL, EL, and OL columns define factors to be used in the load combinations. 

The ABIF (Allowable Bearing Increase Factor) is the factor applied to the allowable bearing stress for load 
combinations. Typically this factor would be used for combinations that contain transient loads like earthquake or wind 
loads  
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The ASIF (Allowable Stress Increase Factor) is the factor applied to the allowable bending stress for load combinations. 
This value is only used when ASD 9th Edition is the design code. Typically this factor would be used for combinations 
that contain transient loads like earthquake or wind loads  

The Plate/Bolt checkbox allows the user to select which load combinations shall be applied to the design of the plates 
and bolts. 

The Pullout checkbox allows the user to select which load combinations shall be applied to the calculation of anchor 
bolt pullout.  

Running the Solver for the Base plate 

²ƘŜƴ ȅƻǳΩǾŜ ŘŜŦƛƴŜŘ ȅƻǳǊ ŎƻƳōƛƴŀǘƛƻƴǎ ŀƴŘ ȅƻǳΩǊŜ ǊŜŀŘȅ ǘƻ ƘŀǾŜ wL{!.ŀǎŜ ǇŜǊŦƻǊƳ ǘƘŜ ŎŀƭŎǳƭŀǘƛƻƴǎΣ ȅƻǳ Ŏŀƴ ǳǎŜ ǘƘŜ 

menu to click Solve, or you can click the solve button . 
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Solution – Analysis Procedure 

RISABase uses Finite Element Analysis to obtain accurate analysis results for the base plate model.  

The base plate itself is modeled using plate/shell finite elements. The base plate to bearing surface contact area is 
modeled using an assembly of compression only springs. The plate mesh itself is obtained by identifying the smallest 
distance between any two adjacent control points, otherwise called the minimum critical distance. This distance is then 
divided by three and the plates are then meshed into squares of this dimension.  

If the coarse solution is ran, then the minimum critical distance will be divided by two, not three as in the typical mesh. 

Control points are placed at the ends and intersections of the columns shape profile, at anchor bolt locations, at the 
ends of stiffeners, and at the edges of the base plate. (For the pipe shape, the control points are spaced evenly around 
the circumference).  

The minimum critical distance is the distance between elements on the base plate. The critical distance that typically 
controls is the distance from the anchor bolt to the edge of the baseplate. RISABase will take this dimension and divide 
that by three and create a square plate mesh of these dimensions. 

The column shape is modeled using an assembly of rigid links. Shapes that do not have all their parts welded can have 
the non-welded parts modeled using compression only links. (Thus a flange that is not welded will still bear down on 
the plate if it is in compression, but it will lift free from the plate and not induce plate bending if put into tension ).  

If present, the actual stiffness of the anchor bolts is used for the analysis. The stiffness is based on the bolt area, 
modulus of elasticity and the projected anchor bolt length.  

The clip angle and channel type connections are modeled using link elements to connect the load point with the 
appropriate anchor bolt locations. In most cases this link will only transfer vertical tension and compression forces, but 
for the special case where you might have a column that is not directly welded to the base plate, the links will also 
transfer shear forces directly to the anchor bolts.  

Any shear lugs in the model are assumed to be infinitely rigid and will take all the shear forces. The presence of any 
shear lugs is assumed to prevent any rotation that might occur due to a shear load not being coincident with the center 
of resistance.  

The pedestal is modeled as a series of compression only springs, with a stiffness equal to the modulus of elasticity of 
the concrete. This value is calculated per ACI 318-05, Section 8.5 

See Solution Speed for more information. 

Comparing RISABase to AISC and other Solution Methods 

The methods used by AISC, Blodgett, et. al. to solve the base plate problem for axial load only, are based almost 
exclusively on the assumption of a rigid plate. The notable exception to this would be the Murray/Stockwell method 
used by AISC, which does attempt to model limited flexible plate behavior.  

The generally accepted methods currently used to obtain results for base plates subject to uniaxial moment either 
assume a rigid plate, or they make assumptions about the bearing pressure distribution under the plate. These 
methods typically assume either an arbitrary linear stress and/or linear strain distribution (which is only valid for a rigid 
plate!) between the plate and the bearing surface. Anchor bolts (if any) are generally assumed to be infinitely rigid.  

RISABase, by default, models a flexible plate and also uses the actual stiffness of the anchor bolts. The stress and strain 
distribution between the plate and the bearing surface is generally not linear.  

To attempt comparisons between the other solution methods and RISABase, the user must do several things to force 
RISABase to match the assumptions used in the other methods.  

1.  ¢ƘŜ άCƻǊŎŜ .ŀǎŜ tƭŀǘŜ ǘƻ ōŜ wƛƎƛŘΚέ ŎƘŜŎƪ ōƻȄ ƻƴ ǘƘŜ DŜƻƳŜǘǊȅ ²ƛƴŘƻǿ Ƴǳǎǘ ōŜ ŎƘŜŎƪŜŘΦ 
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2. CƻǊ ōŀǎŜ ǇƭŀǘŜ ƳƻŘŜƭǎ ǿƛǘƘ ƳƻƳŜƴǘ ŀƴŘ ŀƴŎƘƻǊ ōƻƭǘǎΣ ǘƘŜ !ƴŎƘƻǊ .ƻƭǘ ά9έ ǾŀƭǳŜ Ƴǳǎǘ ōŜ ǎŜǘ ǘƻ ŀ άǊƛƎƛŘέ ǾŀƭǳŜ 
όмллллл ƪǎƛ ǿƻǊƪǎ ǿŜƭƭύ ƻƴ ǘƘŜ !ƴŎƘƻǊ .ƻƭǘǎ ²ƛƴŘƻǿΦ ό Lƴ ƎŜƴŜǊŀƭΣ ǿƘŜƴ ƳƻŘŜƭƛƴƎ άǊƛƎƛŘέ ŀƴŎƘƻǊ ōƻƭǘǎΣ ƭŜŀǾŜ 
the Projected Length value at 6 inches ) 

When the above 2 items are done, the bearing pressure results and the anchor forces will very closely match the rigid 
plate solution results given by AISC, Blodgett, and others.  

The plate stresses calculated by RISABase will only match the AISC, et al. solutions if the stresses in the plate are 
ǇǊƛƳŀǊƛƭȅ άƻƴŜ ǿŀȅέΦ ¢ƘŜ !L{/ ƳŜǘƘƻŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ŀ ǇƭŀǘŜ ǘƘƛŎƪƴŜǎǎ ƻƴƭȅ ŀŎŎƻǳƴǘǎ ŦƻǊ άƻƴŜ ǿŀȅέ ǎǘǊŜǎǎΦ  

RISABase uses the Von Mises stress as the design stress for the plate. This value should probably be directly compared 
to the yield stress since it is an ultimate stress value and is combining stresses from both directions. RISABase checks 
this ultimate stress against a calculated allowable stress to comply with the AISC code. Since RISABase is always 
accounting for the actual 2 way plate stresses (2 way plate stresses occur even in plates only subject to axial load or 
uniaxial moment ), and RISABase detects subtle effects such as stress concentrations, it may produce slightly larger 
ǘƘƛŎƪƴŜǎǎŜǎ ǘƘŀƴ !L{/ ǎƻƭǳǘƛƻƴǎ ǿƘƛŎƘ ŀǊŜ ƻƴƭȅ ƭƻƻƪƛƴƎ ŀǘ άƻƴŜ ǿŀȅέ ǎǘǊŜǎǎŜǎΦ 5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŜƴƎƛƴŜŜǊǎ ŦŀƳƛliarity 
with the Von Mises stress criteria and the engineers professional judgement, the engineer could make the decision to 
base the plate design on the full yield stress instead of the allowable bending stress.  
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Solution – Speed  

The speed of the base plate solution is controlled by several factors. The most important of these is the mesh size. As 
discussed in the topic regarding the analysis procedure, the plate mesh is obtained by identifying the smallest distance 
between any two adjacent control points. This distance is then split up into piece to obtain a satisfactory mesh.  

bƻǘŜ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǎƻƳŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ƳŜǎƘ ŘŜƴǎƛǘȅ ōȅ ǎǇŜŎƛŦȅƛƴƎ ŀ ŎƻŀǊǎŜ ƳŜǎƘ ǳǎƛƴƎ ǘƘŜ άCoarse Solutionέ ŎƘŜŎƪ 
box on the load combinations screen. Checking this box will give less accurate results, however the solution can be 
many times faster than using the regular meshing.  

The control points are generally made up of the Column shape end points and/or intersection points, the anchor bolt 
points, and the stiffener end points. The edges of the base plate itself are also used as control points.  

If you have a model that is taking a very long time to solve, you may try to make the distance between the known 
control points not less than 1 .5" or so apart.  

If you put an anchor bolt a very small distance from the edge of the column shape ( less than 1" or so), you will get a 
very large model because RISABase will attempt to submesh this distance and the entire model will be enlarged in the 
process. In this case, you might consider moving the bolt to be closer or further away from the shape.  

Other factors that control the overall solution speed are the size of the design increments ( both plan dimension and 
thickness), the distance between the minimum and maximum design values, and the number of total load 
combinations.  

You may want to use some restraint in specifying reversible load combinations, since these can quickly multiply into a 
ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ƭƻŀŘ ŎƻƳōƛƴŀǘƛƻƴǎ ǘƻ ǎƻƭǾŜΦ LŦ ŀ ǇŀǊǘƛŎǳƭŀǊ ƭƻŀŘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǊŜǾŜǊǎƛōƭŜΣ ŘƻƴΩǘ ƳŀƪŜ ƛǘ ǎƻ Ƨǳǎǘ ǘƻ 
ōŜ άǎǳǊŜέΦ  

!ƴ ŀƴŀƭȅǎƛǎ ƻŦ ŀ ƪƴƻǿƴ ōŀǎŜ ǇƭŀǘŜ ǿƛƭƭ ōŜ ƳǳŎƘ ŦŀǎǘŜǊ ǘƘŀƴ ŀ ŘŜǎƛƎƴ ǊǳƴΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ŀƴ ŀƴŀƭȅǎƛǎ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ run 
through all the possible base plate sizes that work to find the optimum one. If you think you know the ballpark size for 
ȅƻǳǊ ōŀǎŜ ǇƭŀǘŜΣ ƛǘΩǎ ƳǳŎƘ ŦŀǎǘŜǊ ǘƻ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ȅƻǳǊ ŜŘǳŎŀǘŜŘ ƎǳŜǎǎ ǘƘŀƴ ǘƻ ǎƛƳǇƭȅ Ǌǳƴ wL{!.ŀǎŜ ǘƘǊƻǳƎƘ ŀƭƭ ǇƻǎǎƛōƭŜ 
sizes.  

RI{!.ŀǎŜ ǳǎŜǎ ŀ ǊƻǳƎƘ ŘŜǎƛƎƴ ŀƭƎƻǊƛǘƘƳ ǘƻ ƎŜǘ ǘƘŜ ōŀǎŜ ǇƭŀǘŜ ŘƛƳŜƴǎƛƻƴǎ ƛƴ ǘƘŜ ōŀƭƭǇŀǊƪΦ Lǘ ǘƘŜƴ ŜƳǇƭƻȅǎ ŀ άŦƛƴŜέ 
ŘŜǎƛƎƴ ŀƭƎƻǊƛǘƘƳ ǘƻ άŦƛƴŜ ǘǳƴŜέ ǘƘŜ ǊƻǳƎƘ ŘŜǎƛƎƴΦ 9ǾŜƴ ǿƛǘƘ ǘƘƛǎ ŀǊǊŀƴƎŜƳŜƴǘΣ ƛŦ ȅƻǳ ǎǇŜŎƛŦȅ ŀ ǾŜǊȅ ǎƳŀƭƭ ŘŜǎƛƎƴ 
increment, or a very large distance between the minimum and maximum values, you will have to wait while RISABase 
crunches through all the numbers to get to the optimum design.  
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Results – Design Summary 

Immediately upon completion of the base plate analysis and design calculations, the analysis and design summary 
window opens. This is intended as a brief summary of the calculations for the current design. Only the controlling 
design values are displayed. 

 

Buttons 

Clicking the  button will open the Detail Report Window 

Clicking the  button will close the Analysis and Design Summary Window. 

Clicking the  button will open the Print dialog. 

Clicking the  button will open the Page Setup dialog. 

Clicking the  button will open the Help dialog to this topic. 

Clicking the  button will open the Anchor Bolt Diagram Report 

Summary Graphics and Tables 

The information contained in the summary report is expanded upon in greater detail in the Detail Report 
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Results – Detail Report 

The detail report presents comprehensive design results, as opposed to the Analysis and Design Summary, which just 
reports the controlling values. You can get to the detail report from the summary report by clicking the 

 button at the top of the summary window.  

 

Buttons 

Clicking the  button will close the Detail Report. 

Clicking the  button will open the Print dialog. 

Clicking the  button will open the Page Setup dialog. 

Clicking the  button will open the Help dialog to this topic. 

Clicking the  button will open the Report Options dialog. 

Clicking the  button will open Anchor Bolt Diagram Report 

Header 

The Company Name, Designer, Job Number, and Base Plate Title are all printed in the report header. This information is 
retrieved from the Global Parameters. The system date is also printed. 

Layout Geometry 

The base plate and column are shown graphically, with dimensions of the base plate and anchor bolt numbers. A table 
is also presented showing the X and Z coordinates of the anchor bolts. Note the orientation of the axes on the diagram. 

file://SRV1/Content/Printing.htm
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Geometry and Materials 

 

This portion of the detail report echoes the design and input data from the Geometry and Materials dialog, the 
Supported Column Shape dialog, the Anchor Bolts dialog. 

Loads 

 

The loads that have been entered in the Loads dialog are echoed here. The Reverse column indicated whether the 
specific Load Category (DL, LL, EL, etc) can be reversible in the Load Combinations. 

Base Plate Stress and Bearing Results 

 

This table shows the stress and bearing results for the base plate design, for each of your marked load combinations. 
Only load combinations that you have selected as Plate/Bolt in the Load Combinations spreadsheet will be considered. 

The allowable stress is listed for the base plate, as well as concrete bearing. Also listed are the allowable stress/bearing 
increase factors, and the unity checks (actual stress / allowable stress) for each. 
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Concrete Bearing Contours 

 

Stress contours are displayed for the concrete bearing for each load combination. A legend is supplied to show 
maximum applied stresses, and the allowable concrete bearing stress and unity check value are also displayed. 

Plate Stress Contours 

 

Stress contours are displayed for the combined axial and bending stresses in the base plate, for each load combination. 
A legend is supplied to show the maximum and minimum stresses, and the allowable plate stress and unity check value 
are also displayed. 

Anchor Bolt Results 

 

This table shows the results of the tension and shear design of each anchor bolt for each load combination. Note that 
this is the design per AISC criteria, and that these results may differ from those calculated in the ACI-based Anchor Bolt 
Pullout calculations. The tension, and shear forces (Vx, Vz) are shown for each anchor bolt, as well as the allowable and 
actual tensile and shear stresses (Ft, Fv, ft, fv). A unity check is shown in the last column, along with a corresponding 
letter. The notation is as follows: 

¶ (S) ς Applied tension stress is less than 20% of allowable, therefore unity is based on shear only (Per AISC J3) 

¶ (T) ς Applied shear stress is less than 20% of allowable, therefore unity is based on tension only (Per AISC J3) 

¶ (C) ς Significant shear and tension are applied to the bolt, therefore the combined unity is calculated (Per 
AISC J3) 

Anchor Bolt Pullout Results 

See the Anchor Bolt Pullout Results Help Topic for information on the remainder of the Detail Report 
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Report Options 

This dialog allows you to control what is shown on the Detail Report. 

 

Header Choices allows the user to have a more simple header displayed on each report. This header shows only 
company name, column designation, and current date. 

A variety of check boxes follow, allowing you to omit certain sections of the detail report. By default these sections will 
all be enabled. If you would like to change the default contents of the Detail Report for future reports select the Make 

Current Settings Default box before clicking . The program will remember your selections and will display 
them as such by default whenever a detail report is generated. 
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Anchor Bolt/Anchor Rod Design  

The Anchor Bolt design is per section J3 of the AISC code for both ASD and LRFD anchor bolt design.  

The allowable/nominal stresses are calculated based on tables in Chapter J of the AISC specification, unless the User 
Defined Values check box is checked on the Anchor Bolts window. In that case, the user entered values are used 
instead.  

The actual stresses/loads are computed from the FEA solution and compared to the allowable/nominal stresses.  

The design code for anchor bolts is selected using the Base Plate/Anchor Bolt Design Code drop-down in the Global 
Parameters dialog.  

When the AISC 13th Edition is the selected design code, equations J3-2 and J3-3 are used to check for combined forces. 

Note 

¶ This design is done per the AISC specification. The anchor bolt steel strength values computer per the ACI-318 
(pullout) calculations may differ. It is up to the judgement of the engineer as to which to consider governing. 

For Anchor Bolt Pullout design based on ACI 318 Appendix D, see the Anchor Bolt Pullout Results.  
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Anchor Bolt Pullout Results 

The results of the Anchor Bolt Pullout design can be viewed in the Analysis and Design Summary window, the Detail 
Report, and the Anchor Bolt Diagram Report. Below is sample information from the Detail Report which explains the 
results: 

Pullout Load Combinations 

 

The load combinations used for anchor bolt pullout design are displayed in the detail report. Only load combinations 
that you have selected as Pullout in the Load Combinations spreadsheet will be considered. 

Single Bolt Capacity Results 

The pullout capacities of each individual anchor bolt are calculated per ACI-318 Appendix D. Note that these results, 
while valid, may not be controlling values. Group anchor pullout often controls. For custom anchor rod layouts the 
program is not capable of determining what may constitute group behavior, therefore only individual anchor bolt 
capacities are reported, and it is the engineer's responsibility to consider group-action. 

Note 

¶ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ˒ ŦŀŎǘƻǊǎ όtŜǊ {ŜŎǘƛƻƴ 5пΦпύ ŀǊŜ ŀƭǊŜŀŘȅ ƳǳƭǘƛǇƭƛŜŘ ƛƴǘƻ ǘƘŜ ǎǘǊŜƴƎǘƘ ǾŀƭǳŜǎ ǎƘƻǿƴ 

¶ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ˕ ŦŀŎǘƻǊǎ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ calculated based on user inputs 

¶ Unity values that exceed 1.0 are shown in red for easy identification of failing anchors 

Tension Capacity 

 

Results are shown for each bolt in each load combination. The columns display as follows: 

LC: Load Combination used to calculate values 

Bolt: Bolt number. A legend is displayed for this at the top of the Detail Report 

Tens: The tensile force on the bolt for this specific load combination 

Nsa: Steel strength of single anchor in tension (Equation D-3) 

Ncb: Concrete breakout strength of single anchor in tension (Equation D-4) 

Npn: Pullout strength of single anchor in tension (Equation D-14) 

Nsb: Concrete side-face blowout strength of a single headed anchor in tension (Equation D-17) 

Unity: The ratio of applied tensile load to the anchor bolt, and the controlling tensile capacity of the anchor bolt 

Seismic, Load, Steel: See Seismic Results 
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Note 

¶ c̞p,N is always taken as 1.0 

¶ Per ACI D.5.2.2, kc is taken as 24 for anchors with less than 11 inches of effective embedment 

Shear Capacity 

 

Results are shown for each bolt in each load combination. The columns display as follows: 

LC: Load Combination used to calculate values 

Bolt: Bolt number. A legend is displayed for this at the top of the Detail Report 

Vx, Vz: The shear forces on the bolt for this specific load combination 

Vsa: Steel strength of single anchor in shear (Equation D-20) 

VcbXx: Concrete breakout strength of single anchor caused by a load in the X-direction, with blowout in the x-direction 

VcbXz: Concrete breakout strength of single anchor caused by a load in the X-direction, with blowout in the z-direction 

VcbZz: Concrete breakout strength of single anchor caused by a load in the Z-direction, with blowout in the z-direction 

VcbZx: Concrete breakout strength of single anchor caused by a load in the Z-direction, with blowout in the x-direction 

Vcp: Concrete pryout strength of single anchor in shear 

VxUnity: The ratio of applied shear load in the X-direction to the anchor bolt, and the controlling shear capacity of the 
anchor bolt 

VzUnity: The ratio of applied shear load in the X-direction to the anchor bolt, and the controlling shear capacity of the 
anchor bolt 

Note 

¶ e̞d,V is automatically calculated for VcbXx and VcbZz. It is taken as 1.0 for VcbXz and VcbZx per D.6.2.1c 

¶ Vb is always calculated using Equation D-24 

¶ VcbXx and VcbZz are calculated for the resultant shear direction (positive or negative) for the given load 
combination. For this reason the program may assign 'large' or 'small' blowout cones for a given load 
combination, depending on which side of the pedestal an anchor is on. 

Seismic Results 

 

Results are shown for required additional seismic reinforcing in this table. The columns display as follows: 

LC: Load Combination used to calculate values 

Bolt: Bolt number. A legend is displayed for this at the top of the Detail Report 

Vx, Vz: The shear forces on the bolt for this specific load combination 
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VxUnity: The ratio of applied shear load in the X-direction to the anchor bolt, and the controlling shear capacity of the 
anchor bolt 

VzUnity: The ratio of applied shear load in the X-direction to the anchor bolt, and the controlling shear capacity of the 
anchor bolt 

Vx-Sei, Vz-Sei, Seismic: There are four status states for seismic: 

¶ N.A.: Seismic is not applicable, seismic reinforcement is not required 

¶ Ductile: The anchor rods are governing the strength, and are calculated to have a ductile failure per D.3.3.4 

¶ Fail: There will be a brittle failure during an earthquake 

¶ SR: Supplemental reinforcement is required 

The following is a flow chart which illustrates how the seismic state is determined: 

 

  

Vx-L, Vz-L, Load: This is the total seismic load. It is assumed that once the seismic force has exceeded the concrete 
strength that the concrete will fracture and the reinforcement will be left to take the entire load. 



Anchor Bolt Pullout Results 

40  RISABase v 2.0 

Steel, Vx-St, Vz-St: This is the area of seismic supplemental reinforcing required to meet the provisions of D.3.3.4. This 
value is equal to the total shear load divided by the reinforcing steel strength entered in the Anchor Bolts dialog. 

Note 

¶ ¢ƘŜ ȅƛŜƭŘ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ ǎǳǇǇƭŜƳŜƴǘŀƭ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƛǎ ǊŜŘǳŎŜŘ ǳǎƛƴƎ ǘƘŜ ˒ factors of D.4.4a 

¶ The unity value does not reflect the additional strength added by the supplemental reinforcement 

Combined Results 

 

Results are shown for combined tension and shear for single bolts in this table. The columns display as follows: 

LC: Load Combination used to calculate values 

Bolt: Bolt number. A legend is displayed for this at the top of the Detail Report 

Nn: The controlling tensile capacity of the bolt (either by steel or concrete failure) 

Vnx, Vnz: The controlling shear capacities of the bolt (either by steel or concrete failure) 

SRSS: A combined unity check calculated as shown below 

 

Interaction: A combined unity check calculated per D.7 

Interaction = (Nu/Nn) + (Vux/Vnx) + (Vuz/Vnx) 

Note 

¶ Because no guidelines are given in Appendix D regarding the interaction of shears in both directions, the 
program adds the unity values for both directions to the Interaction value 

¶ If either shear or tension load is less than 20% of capacity it is ignored for the interaction calculation per D.7 

Anchor Group Capacity Results 

The program is capable of using the guidelines of Appendix D to determine which anchors will experience group-failure, 
and check each of these groups. For custom anchor rod layouts the program is not capable of determining what may 
constitute group behavior, therefore only individual anchor bolt capacities are reported, and it is the engineer's 
responsibility to consider group-action. 

Note 

¶ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ˒ ŦŀŎǘƻǊǎ όtŜǊ {ŜŎǘƛƻƴ 5пΦпύ ŀǊŜ ŀƭǊŜŀŘȅ ƳǳƭǘƛǇƭƛŜŘ ƛƴǘƻ ǘhe strength values shown 

¶ ¢ƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ˕ ŦŀŎǘƻǊǎ ŀǊŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎŀƭŎǳƭŀǘŜŘ ōŀǎŜŘ ƻƴ ǳǎŜǊ ƛƴǇǳǘǎ 

¶ Unity values that exceed 1.0 are shown in red for easy identification of failing anchors 

Bolt Groups 
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The program will determine groups that could experience group tensile failure, and names each group (T-1, T-2, etc). 
Because the breakout pyramid defined by ACI-318 Appendix D is based on a 'radial' dimension of 1.5hef it is assumed 
that anchors spaced at least 3.0hef apart will not be grouped together, and will behave individually. 

 

The program determines shear bolt groups based not only on spacing and edge distances, but also on load direction. In 
the portion of the detail report shown above the first group of anchors acting together in shear is labeled S-1. 
Additional groups will be labeled S-2, S-3, etc. 

The Type column shows the direction of load for which the group strengths are calculated. For example, +Vz denotes a 
positive shear in the z-direction. 

There are four types of failure modes for a given group of anchors in shear: 

¶ Full failure is where all anchors in the group fail in the direction of the applied load 

¶ Near Edge failure is where only the anchors in the group that are nearest to the edge fail in the direction of the 
applied load 

¶ Side Full is where all anchors in the group fail along an edge parallel to the direction of load. See D.6.2.1c for 
more information on this failure mode. 

¶ Side Near is where only the anchors in the group that are nearest to the edge perpendicular to the direction of 
load fail along an edge parallel to the direction of load. See D.6.2.1c for more information on this failure mode. 

Tension, Shear, and Seismic Results 

The tables for group capacities are arranged very similarly to those showing single anchor results. 

Note 

¶ e̞c,N is always automatically calculated for each load combination 

Limitations 

¶ Section D6.2.3 (increase in breakout strength for anchor bolts welded to baseplate) is not considered. 

¶ All anchor bolts are assumed to be straight cast-in headed bolts, not post installed or hooked. 

¶ The program does not check for splitting failure per Section D.8 

¶ Per section D.4.2.2 the program cannot design for anchors with diameters exceeding 2 inches 

¶ Phi factors are determined based on the standard ACI-318 load combinations, not the legacy combinations from 
Appendix C 

¶ Supplementary reinforcement, when specified, is assumed to meet the criteria of D.4.4 

¶ Section D.5.2.8 (plate washers) is not considered 

¶ With respect to D.6.2.7 supplementary reinforcement is always considered to be a #4 bar or larger 
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Anchor Bolt Group Diagrams 

The anchor bolt group diagram report can be accessed from the Analysis and Design Summary window or the Detail 

Report by clicking the  button. These diagrams are shown in plan view. The anchor bolts are 
numbered, and the pedestal is shown. The baseplate and column are graphically omitted for clarity. 

 

At the top of each group diagram the group name and the Type (direction of applied load) are listed. 

Four failure modes are considered for each group, those being Full, Near Edge, and Side Full. Side Near is not displayed, 
as it is typically a failure of just one corner bolt, and is easy for the user to visualize. See Bolt Groups for more 
information on these failure modes. 

The global X and Z axes are displayed at the center of the diagram to make the results easier to understand. 

The green arrow denotes the direction of failure/breakout. 

The red anchors are those considered to be those that will participate directly in the failure, and the red hatched region 
represents the region of the pedestal that will break-away during a failure. 

The critical values in calculating the failure (ca1, ca2, s1, s2) are displayed graphically as dimensions on the pedestal. 
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Base Plate Design 

The Base Plate stress design is based on the Steel code selected in the Global Parameters dialog. Where appropriate, 
AISC Design Guide # 1 Base Plate and Anchor Rod Design (1st edition 1990, 2nd edition 2006) was also used.  

For allowable stress design (9th Edition ASD) the allowable plate bending stress is taken as 0.75 times the plate yield 
stress, multiplied by (if specified) an allowable stress increase factor. This is taken from equation F2-1 of the AISC 9th 
Edition specification. 

For allowable strength design (13th Edition ASD) the allowable plate bending stress is taken as 0.90 times the plate 
yield stress. This is derived as follows: 

From AISC 13th Edition Specification, Section F11, we assume that lateral-torsional buckling will not apply since base 
plates are not commonly known to fail in this manner. Therefore the plastic moment will be the strength limit-state as 
opposed to the yield-moment (See equation F11-1). Because the cross-sectional area of a base plate is always 
rectangular, the shape factor (Z / S) is always equal to 1.5, which is considered to be an allowable stress increase. 

¢ƘŜǊŜŦƻǊŜΣ ǿƛǘƘ ŀ ōŜƴŘƛƴƎ ʍ ƻŦ мΦстΣ ǘƘŜ ŀƭƭƻǿŀōƭŜ ǎǘǊŜǎǎ ŦƻǊ ōŜƴŘƛƴƎ ǿƻǳƭŘ ōŜ Ŝǉǳŀƭ ǘƻ мΦрϝCy / (1.67) = 0.90Fy 

Similarly for LRFD, ǿƛǘƘ ŀ ōŜƴŘƛƴƎ ˒ ƻŦ лΦфлΣ ǘƘŜ ŀƭƭƻǿŀōƭŜ ǎǘǊŜǎǎ ŦƻǊ ōŜƴŘƛƴƎ ǿƻǳƭŘ ōŜ Ŝǉǳŀƭ ǘƻ όлΦфлύϝмΦрϝFy = 1.35Fy 

For load resistance/factored design (LRFD) the allowable plate strength is taken as 1.35 times the plate yield stress.  

These allowable values are compared to the maximum combined stress obtained from the FEA solution. The plate 
stress used is the Von Mises stress, which is a combination of the bending stresses and any membrane stresses. (For 
ōŀǎŜ ǇƭŀǘŜǎΣ ǘƘŜǊŜ ŀǊŜƴΩǘ ŀƴȅ ƳŜƳōǊŀƴŜ ǎǘǊŜǎǎŜǎΣ ǎƻ Ƨǳǎǘ ǘƘŜ ŎƻƳōƛned bending is used).  
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Design – Bearing Stress 

The Base Plate design for bearing pressure is based on the AISC Code. Where appropriate the Column Base Plates 
Design Guide #1 was also used.  

When the AISC 9th Edition is selected as the design code, the allowable bearing stress is calculated per section J9 if the 
Use AISC J9 for Fp check box is checked in the Geometry and Materials dialog.  

When the AISC 13th Edition is selected as the design code, the nominal bearing strength is calculated per section J8 if 
the Use AISC J9 for Pp box is checked in the Geometry and Materials dialog. The value of A2 used in equation J8-2 is 
taken as the area of the pedestal that is geometrically similar to the baseplate. Therefore if a square baseplate is used, 
only the maximum square area of a rectangular pedestal will be used for this equation.  

If the Use AISC J9 for Fp check box is not checked, then whatever used defined value was entered on the Geometry and 
Material window will be used  

These allowable values are compared to the maximum bearing pressure obtained from the FEA solution. The bearing 
pressures are computed from the nodal reactions divided by the tributary area for each node.  



 Example Problems 

General Reference Manual  45 

Example Problems 

Following are some examples of base plate problems and their solutions using RISABase. The results files are also 
included (meaning that when you read the file, the current results will also be read). You can print the results and then 
rerun any of the examples to check run times or to verify that the results obtained are the same. These problems are 
intended to highlight features of the RISABase program and may not always represent what an engineer would do for 
an actual design. 

Example 1 

This base plate model has a W14X43 column, with an axial compression load, two shears, and biaxial moments. The 
base plate plan dimensions are being designed and the thickness is fixed. Only a Final Design will be preformed since 
the minimum and maximum plate sizes are close to the final size. The plate will be analyzed as a flexible plate. There 
are four anchor rods that are checked for the combined shear and tension per the AISC ASD code. 

The loads are dead load and wind load, with the wind load being flagged as reversible. (The reversible flag means that 
additional load combinations will be generated for the positive and negative directions). 

Note: 

¶  This problem is solved using the coarse solution option. The same problem will take about 4 times as long with 
the normal solution option on a similar computer. 

¶ For models with Anchor Bolts spaced very closely to edges, or columns, a coarse solution may be requried due 
to memory constraints and the size of the stiffness matrix.  

The model takes a little while to run because it's running a full FEA analysis for biaxial moment and a flexible plate. The 
bearing pressure "compression only" springs have to be iterated until the solution converges for each load case, and 
we're running a number of load combinations. (Remember, that the wind load is being run twice for each 
combination). The model was solved with the coarse option to get in the general ball park for the plate size. If further 
refinement is desired, you can always use the regular analysis and a smaller design range. 

Once the analysis is run, the base plate summary design shows a bearing pressure unity check greater than 1.0. Since 
this occurs mainly as a small local effect under one flange tip, the plate size and thickness could still be accepted at the 
engineers discretion, since the vast majority of the bearing area is well below the allowable bearing stress (Note also 
that the plate is only stressed to about 50% of capacity). You can see bearing pressure contours, plate stress contours, 
and anchor bolt results for all the load combinations by going to the detail report. 

Note: 

¶  The detail report shows the options that were selected for this base plate model. 

Example 2 

This base plate model is similar to Example 1, with the main difference being that it is analyzed as a rigid plate (similar 
to the AISC design assumption). This example is provided to show the difference between rigid and flexible analyses. 

 Note:  

¶ Because of the rigid assumption, the plate thickness needed to increase to 2" to keep the plate stress unity 
check below 1.0. 
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The run time for this model was about 60% of that using the regular analysis (The coarse solution flag was not checked) 
as in Example 1. In general, models that treat the base plate as a rigid plate will run faster than models that use flexible 
plate. 

The base plate design still shows a bearing pressure unity check greater than 1. However, since this occurs mainly as a 
small local effect under the plate corner, the plate size and thickness could still be accepted at the engineers discretion. 

(Alternatively, you could increase the plan dimensions to reduce the bearing pressure). 

Notice that the tension for anchor rods 1 and 4, which are in opposite corners, are shown as having the same 
magnitude on the summary report. This is because the summary report is showing the enveloped worst case results 
from all the actual load combinations. 

If you go to the detail report and look at the anchor rod results for each load combination, you will see that when 
anchor rod 1 is showing tension, anchor rod 4 is showing zero tension and visa-versa (This is because the plate is under 
net compression at this location-so the anchor rod takes no load). 

Note also the change in the anchor rod tension for a "rigid" plate compared with a "flexible" plate. In this instance, the 
tensile force in the anchor rod is quite a bit more when the plate is considered flexible, so treating the plate as rigid 
does not always give conservative (or accurate) anchor rod designs. Base plate programs that only consider "rigid" 
plates are unable to give the engineer the ability to fully analyze the base plate and anchor rod behavior. 

Example 3 

This base plate model has a W14X43 column. There are 8 anchor rods and the base plate is stiffened in both directions. 
The anchor rods are 1" diameter using a custom material with minimum and maximum length values that will be fairly 
large compared to the increment value of 1/2". 

The Thickness and Width values are fixed. For this model, RISABase will lay out the anchor rods based on the required 
or minimum spacing that are set on the Anchor Bolts screen. Anchor rods will be spaced between the Z-direction 
stiffeners for larger shapes, and automatically moved outside the stiffeners for smaller shapes when the "Anchor Bolt 
to Anchor Bolt" spacing cannot be met. Notice how RISABase performs interference checking by making sure 
"impossible to build" situations are not created (such as putting anchor bolts in the same location as the stiffeners). 

The loading is comprised of axial compression, shear in the Z-direction, and a large moment about the X axis (strong 
axis moment). The loads are dead load and earthquake load. The earthquake is NOT flagged as reversible, so no 
additional load combinations will be generated. The load combination is user defined and is just a single combination of 
dead and seismic load.  

If you run this model without the stiffeners, you will see the large effect that these have on the results. This ability to 
do accurate "what if" type analyses is a feature only found in RISABase. Other base plate programs that use "rigid 
plate" assumptions are entirely inadequate to check situations such as this. Most of these other programs will give the 
same bearing pressure and plate stresses with or without stiffeners. 

Example 4 

This base plate model has a 12" standard strength pipe as the column. There are four anchor rods laid out at custom 
locations in the corners of the plate. The analysis treats the base plate as a flexible plate. The plan dimensions are 
known and only the thickness is being designed. 

The Coarse Solution option is used. In general you should use the Coarse Solution option for models with pipe columns, 
since the finite element mesh is already fairly refined due to the geometry of the circular pipe. Once a base plate size 
has been selected based on the coarse solution, you can refine it further if desired by un-checking the coarse solution 
option. 

The loading is axial tension. We could also add in moments and shears as well, but this example is showing that 
RISABase can handle the analysis and design of a base plate that is completely in tension (i.e. the bearing pressure is 
zero). We will use a user defined load combination with only 1 load combination defined. 
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Example 5 

This base plate model has rectangular tube section with a depth of 14 inches, a width of six inches and a wall thickness 
of 1/2 inch as the column. The column is offset from the center of the base plate to stimulate a "misplaced" column. 
The four anchor rods have been placed in a custom, non-symmetrical layout. Stiffeners have been added to help with 
the bearing pressure. The model treats the base plate as flexible and the coarse solution option is checked. This model 
is an analysisτthe base plate capacity is being checked and nothing is being designed. 

The loads are an axial compression load, shears in both directions, and biaxial moments. Note that the shear 
distribution into the anchor rods will not be uniform since the center of resistance and the load point are not at the 
same location. Models of this type will take the longest to solve in RISABase, since all 6 degrees of freedom are 
considered during the solution (normally 3 degrees of freedom are considered and then any shear loads are distributed 
uniformly). The shears and moments come from the wind load, which has been flagged as not reversible. 

For the solved model, notice that the shear distribution to the anchor rods reflects the asymmetry of the load and bolt 
pattern. See how the maximum base plate stresses and bearing pressures follow the stiffener layout, which is what 
would be expected (The stiffeners were added after the fact to help reduce the plate stresses and bearing pressures). 

  

Example 6 

The following calculations outline and verify a typical design for a wide flange column with one-way moment. The steel 
calculations are performed per the AISC 13th Edition (LRFD). The concrete calculations are performed per the ACI-318-
05 Appendix D. The applied forces/stresses are not going to be derived for this example. For more information on how 
they are determined see Analysis Procedure. 

Concrete Bearing Stress 

Load Combination 3: 

Max Bearing Stress = 3.02 ksi 

Per AISC J8: 

c˒ = 0.60 

f'c = 4 ksi 

A1 = (24 in)2 = 576 in2 

A2 = (36 in)2 = 1300 in2 

(Eqn J8-нύΥ ˒tp Ґ ˒ϝόлΦурύϝŦϥc*A1*(A2/A1)0.5 < 1.7*f'c*A1 

˒tp = 1770 k < 3920 k 

˒Cp Ґ ˒tp / A1 = 3.07 ksi 

Unity = (3.02 ksi / 3.07 ksi) = 0.984 

Base Plate Stress 

Load Combination 4: 

Max Plate Stress = 19.8 ksi 

Allowable Plate Stress = (0.9)*(1.5)*(36 ksi) = 48.6 ksi 

Unity = (19.8 ksi / 48.6 ksi) = 0.407 

For information on deriving allowable plate stress see Base Plate Design 
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Anchor Bolt Steel Design 

Anchor Bolt 1: 

Load Combination 4 

Fu = 58 ksi 

Tu = 34.5 k 

Vxu = 3.75 k  

dbolt = 1.5 in 

Abolt Ґ όˉκпύϝόŘbolt)2 = 1.77 in2 

ft = Tu / Abolt = 19.5 ksi 

fv = Vxu / Abolt = 2.12 ksi 

Per AISC Table J3.2: 

Fnt = (0.75)*Fu = 43.5 ksi 

Fnv = (0.40)*Fu = 23.2 ksi 

Per AISC J3.7: 

˒ Ґ лΦтр 

ŦǾ ғ όлΦнлύϝ˒Cnv= 3.48 ksi 

Therefore, shear stress may be ignored in unity check 

Unity = (ft κ ˒Cnt) = 0.598 (T) 

Anchor Pullout ï Tension 

Anchor Bolt 1: 

(From ACI349.2R-07 Appendix A, Table 2): 

Ase = 1.41 in2 

fya = 36 ksi 

futa = 58 ksi 

(Per D5.1.2): futa < 1.9fya = 68.4 ksi < 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦтр 

(Eqn D-оύΥ ˒bsa Ґ ˒ϝ!se*f uta = 61.3 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bsa = 46.0 k 

All Anchor Bolts: 

(Eqn D-оύΥ ˒bsag Ґ όпύϝ˒bsa = 184 k 

Single Anchor Breakout (Anchor Bolt 1): 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

hef = 12 in 

1.5hef = 18 in < camax = 28.5 in 

Therefore, ignore D.5.2.3 
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(Per Fig RD.5.2.1a): ANc = (ca1 + (1.5)*hef)2 = 650 in2 

(Eqn D-6): ANco = 9*hef
2 = 1300 in2 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 0.825 

ό/ǊŀŎƪŜŘ /ƻƴŎǊŜǘŜύΥ ˕c,N = 1.0 

(Cast-in Anchor): ̞ cp,N = 1.0 

(Eqn D-8): Nb = 16*(f'c)0.5*hef
5/3 = 63.6 k 

(Eqn D-4): ˒ bcb Ґ ˒ϝό!Nc/ANcoύϝ˕ed,Nϝ c̞,Nϝ c̞p,N*Nb = 19.7 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bcb = 14.8 k 

Group Anchor Breakout: 

(Per D.5.2.3): hef = s/3 = 7" 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 0.914 

(Per D.5.2.5): kc = 24 

(Eqn D-8): Nb = kc*(f'c)0.5*hef
1.5 = 28.1 k 

(Per Fig RD.5.2.1a): ANc = (ca1 + s1 + ca1)2 = 1300 in2 

(Eqn D-6): ANco = 9*hef
2 = 441 in2 

(Per Fig RD.5.2.4b): e'N = 0 in 

(Eqn D-фύΥ ˕ec,N = 1 

(Eqn D-рύΥ ˒bcbg Ґ ˒ϝό!Nc/ANcoύϝ˕ec,Nϝ e̞d,Nϝ c̞,Nϝ c̞p,N*Nb= 56.8 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bcbg = 42.6 k 

Single Anchor Pullout Strength (Anchor Bolt 1): 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

(Per D.5.3.6): ̞ c,P = 1.0 

(From ACI 349.2R-07 Appendix A, Table 4b): Abrg = 2.62 in2 

(Eqn D-15): Np = 8*Abrg*f' c = 83.8 k 

(Eqn D-мпύΥ ˒bpn Ґ ˒ϝ˕c,P*Np = 62.9 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bpn = 47.2 k 

Single Anchor Unity/Seismic (Anchor Bolt 1): 

Load Combination 2 Controls: 

Tu = 25.8 k 

˒bcb = 14.8 k 

Unity = (25.8 k / 14.8 k) = 1.74 

Concrete (brittle) failure controls, therefore Seismic Reinf Req'd 

Seismic Load = 25.8 k 

Supp Reinf fy = 60 ksi 

ό{ŜƛǎƳƛŎ wŜƛƴŦ ƛǎ 5ǳŎǘƛƭŜύΥ ˒ Ґ лΦтр 
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As
req = (25.8 k) / (0.75)*(60 ksi) = 0.573 in2 

Group Unity/Seismic: 

Load Combination 2 Controls: 

Tu = 51.6 k 

˒bcbg = 42.6 k 

Unity = (51.6 k / 42.6 k) = 1.21 

Concrete (brittle) failure controls, therefore Seismic Reinf Req'd 

Seismic Load = 51.6 k 

Supp Reinf fy = 60 ksi 

ό{ŜƛǎƳƛŎ wŜƛƴŦ ƛǎ 5ǳŎǘƛƭŜύΥ ˒ Ґ лΦтр 

As
req = (51.6 k) / (0.75)*(60 ksi) = 1.15 in2 

Anchor Pullout ï Shear 

Anchor Bolt 2: 

(From ACI349.2R-07 Appendix A, Table 2): 

Ase = 1.41 in2 

fya = 36 ksi 

futa = 58 ksi 

(Per D5.1.2): futa < 1.9fya = 68.4 ksi < 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦср 

(Eqn D-нлύΥ ˒±sa Ґ ˒ϝόлΦсύϝ!se*f uta = 31.9 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±sa = 23.9 k 

All Anchor Bolts: 

(Eqn D-нлύΥ ˒±sag Ґ όпύϝ˒±sa = 95.7 k 

Single Anchor Breakout (Anchor Bolt 2): 

Load outward, perpendicular to edge (VcbXx) 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

hef = 12 in 

ha = 36 in 

ca1 = 7.5 in 

ca2 = 7.5 in 

(Per Fig RD.6.2.1a): Avc = (ca2 + (1.5)*ca1)*((1.5)*ca1) = 211 in2 

(Eqn D-23): AVco = 4.5*(ca1)2 = 253 in2 

(Eqn D-28): ̞ ed,V = 0.7 + 0.3*(ca2 / (1.5)*ca1) = 0.9 

(Per D.6.2.7): ̞ c,V = 1.2 

(Per D.6.2.2): le = hef = 12 in 
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do = 1.5 in 

(Eqn D-24): Vb = 7*(le / do)0.2 (do)0.5 * (f'c)0.5 * (ca1)1.5 = 16.9 k 

(Eqn D-нмύΥ ˒±cb Ґ ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 11.4 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cb = (0.75)*(11.4 k) = 8.55 k 

Single Anchor Breakout (Anchor Bolt 2): 

Load outward, parallel to edge (VcbXz) 

(Per D6.2.1c): ̞ ed,V = 1.0 

(Eqn D-нмύΥ ˒±cb Ґ όнύϝ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 25.3 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cb = (0.75)*(25.3 k) = 19.0 k 

Group Anchor Breakout: 

Near Edge Breakout (Group S-4 VcbgXx) 

(Per Fig RD.6.2.1a): Avc = (36 in)*(1.5)*(ca1) = 405 in2  

(Eqn D-26): ̞ ec,V = 1.0 

(Eqn D-ннύΥ ˒±cbg Ґ ˒ϝό!vc/ AVcoύϝ˕ec,Vϝ e̞d,Vϝ c̞,V*Vb = 21.9 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cbg = 16.4 k 

Single Anchor Concrete Pryout: 

(Per D.6.3.1): kcp = 2.0 

˒±cp = kcpϝ ˒bcb = 39.4 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cp = 29.6 k 

Group Anchor Concrete Pryout: 

(Group S-4 Full) 

˒±cpg = kcpϝ ˒bcbg = 114 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cp = 85.5 k 

Single Anchor Unity (Anchor Bolt 2): 

Load Combination 1 Controls: 

Vux = 3.75 k 

˒±cb = 8.55 k 

Unity = (3.75 k / 8.55 k) = 0.439 

Group Unity: 

Load Combination 1 (Near Edge Failure): 

Vu = 7.5 k 

˒±cbg = 16.4 k 

Unity = (7.5 k / 16.4 k) = 0.457 

Anchor Bolt Pullout ï Combined 

Anchor Bolt 1: 
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Load Combination 2 Controls 

Tu = 25.8 k 

Vux = 3.75 k 

Vuz = 0 k 

Tn = 14.8 k 

Vnx = 8.55 k 

SRSS = (25.8 k / 14.8 k) + ((3.75 k / 8.55 k)2)0.5 = 2.18 

Tu / Tn = 1.74 > 0.20 

Vux / Vnx = 0.439 > 0.20 

Interaction = 1.74 + 0.439 = 2.18 > 1.2 

Therefore, this bolt fails 

Example 7 

The following calculations outline and verify a typical design for a tube column with stiffeners and two-way moment. 
The steel calculations are performed per the AISC 13th Edition (ASD). The concrete calculations are performed per the 
ACI-318-05 Appendix D. The applied forces/stresses are not going to be derived for this example. For more information 
on how they are determined see Analysis Procedure. 

Concrete Bearing Stress 

Load Combination 4: 

Max Bearing Stress = 2.51 ksi 

Per AISC J8: 

ʍc = 2.50 

f'c = 4.5 ksi 

A1 = (20 in)2 = 400 in2 

A2 = (34 in)2 = 1160 in2 

(Eqn J8-2): Ppκʍ Ґ όлΦурύϝŦϥc*A1*(A2/A1)0.5 κ ʍc < 1.7*f'c*A1 

Pp κ ʍ Ґ млпл ƪ ғ олсл ƪ 

Fp κ ʍ Ґ όtp κ ʍύ κ !1 = 2.61 ksi 

Unity = (2.51 ksi / 2.61 ksi) = 0.962 

Base Plate Stress 

Max Plate Stress = 6.76 ksi 

Allowable Plate Stress = (1.5)*(36 ksi) / (1.67) = 32.3 ksi 

Unity = (6.76 ksi / 32.3 ksi) = 0.209 

For information on deriving allowable plate stress see Base Plate Design 
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Anchor Bolt Steel Design 

Anchor Bolt 3:  

Load Combination 4 Controls 

Fu = 75 ksi 

Tu = 8.48 k 

Vu = ((0.50 k)2 + (2.67 k)2)0.5 = 2.72 k 

dbolt = 1 in 

Abolt Ґ όˉκпύϝόŘbolt)2 = 0.785 in2 

ft = Tu / Abolt = 10.8 ksi 

fv = Vu / Abolt = 3.46 ksi 

Per AISC Table J3.2: 

Fnt = (0.75)*Fu = 56.2 ksi 

Fnv = (0.50)*Fu = 37.5 ksi 

Per AISC J3.7: 

ʍ Ґ нΦлл 

fv < (0.20)*Fnv κ ʍ Ґ оΦтр ƪǎƛ 

Therefore, shear stress may be ignored in unity check 

Unity = (ft / (Fntκ ʍύύ Ґ лΦоуп 

Anchor Pullout ï Tension 

Anchor Bolt 2: 

(From ACI349.2R-07 Appendix A, Table 2): 

Ase = 0.606 in2 

fya = 55 ksi 

futa = 75 ksi 

(Per D5.1.2): futa < 1.9fya = 104 ksi < 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦтр 

(Eqn D-оύΥ ˒bsa Ґ ˒ϝ!se*f uta = 34.1 k 

All Anchor Bolts: 

(Eqn D-оύΥ ˒bsag Ґ όсύϝ˒bsa = 205 k 

Single Anchor Breakout (Anchor Bolt 2): 

(Condition B, No Supplemental Reinf): ˒  Ґ лΦтл 

hef = 10 in 

1.5hef = 15 in < camax = 25.5 in 

Therefore, ignore D.5.2.3 

(Per Fig RD.5.2.1a): ANc = (ca1 + (1.5)*hef)2 = 552 in2 
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(Eqn D-6): ANco = 9*hef
2 = 900 in2 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 0.87 

ό¦ƴŎǊŀŎƪŜŘ /ƻƴŎǊŜǘŜύΥ ˕c,N = 1.25 

(Cast-in Anchor): ̞ cp,N = 1.0 

(Eqn D-8): Nb = 24*(f'c)0.5*hef1
1.5 = 50.9 k 

(Eqn D-4): ˒ bcb Ґ ˒ϝό!Nc/ANcoύϝ˕ed,Nϝ c̞,Nϝ c̞p,N*Nb = 23.8 k 

Group Anchor Breakout: 

Load Combination 2 Controls 

(Per D.5.2.3): hef = s/3 = 5.67" 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 1.0 

(Per D.5.2.5): kc = 24 

(Eqn D-8): Nb = kc*(f'c)0.5*hef
1.5 = 21.7 k 

(Per Fig RD.5.2.1a): ANc = (ca1 + s1 + ca1)2 = 1160 in2 

(Eqn D-6): ANco = 9*hef
2 = 289 in2 

(Per Fig RD.5.2.4b): e'Nx = 0.84 in 

(Per Fig RD.5.2.4b): e'Nz = 4.30 in 

(Eqn D-фύΥ ˕ec,Nx = 1 / (1 + (2*e'Nx)/(3*hef)) = 0.910 

(Eqn D-фύΥ ˕ec,Nz = 1 / (1 + (2*e'Nz)/(3*hef)) = 0.664 

(Eqn D-рύΥ ˒bcbg Ґ ˒ϝό!Nc/ANcoύϝ˕ec,Nxϝ e̞c,Nzϝ e̞d,Nϝ c̞,Nϝ c̞p,N*Nb= 46.0 k 

Single Anchor Pullout Strength (Anchor Bolt 2): 

(Condition B, No Supplemental Reinf): ˒  Ґ лΦтл 

(Per D.5.3.6): ̞ c,P = 1.4 

(From ACI 349.2R-07 Appendix A, Table 4a): Abrg = 1.46 in2 

(Eqn D-15): Np = 8*Abrg*f' c = 52.6 k 

(Eqn D-мпύΥ ˒bpn Ґ ˒ϝ˕c,P*Np = 51.5 k 

Single Anchor Unity (Anchor Bolt 2): 

Load Combination 2 Controls 

Tu = 15.9 k 

˒bcb = 23.8 k 

Unity = (15.9 k / 23.8 k) = 0.668 

Anchor Pullout ï Shear 

Anchor Bolt 4: 

(From ACI349.2R-07 Appendix A, Table 2): 

Ase = 0.606 in2 

fya = 55 ksi 
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futa = 75 ksi 

(Per D5.1.2): futa < 1.9fya = 105 ksi < 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦср 

(Eqn D-нлύΥ ˒±sa Ґ ˒ϝόлΦсύϝ!se*f uta = 17.7 k 

All Anchor Bolts: 

(Eqn D-нлύΥ ˒±sag Ґ όсύϝ˒±sa = 106 k 

Single Anchor Breakout (Anchor Bolt 4 VcbZz): 

Load outward, perpendicuar to edge 

(Condition B, No Supplemental Reinf): ˒  Ґ лΦтл 

hef = 10 in 

ha = 48 in 

ca1 = 8.5 in 

ca2 = 8.5 in 

(Per Fig RD.6.2.1a): Avc = (ca2 + (1.5)*ca1)*((1.5)*ca1) = 271 in2 

(Eqn D-23): AVco = 4.5*(ca1)2 = 325 in2 

(Eqn D-28): ̞ ed,V = 0.7 + 0.3*(ca2 / (1.5)*ca1) = 0.9 

(Per D.6.2.7): ̞ c,V = 1.4 

(Per D.6.2.2): le = 8*do = 8 in 

do = 1 in 

(Eqn D-24): Vb = 7*(le / do)0.2 (do)0.5 * (f'c)0.5 * (ca1)1.5 = 17.6 k 

(Eqn D-нмύΥ ˒±cb Ґ ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 12.9 k 

Single Anchor Breakout (Anchor Bolt 4 VcbZx): 

Load outward, parallel to edge 

(Per D6.2.1c): ̞ ed,V = 1.0 

(Eqn D-нмύΥ ˒±cb Ґ όнύϝ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 28.7 k 

Group Anchor Breakout (Group S-2): 

Near Edge Breakout (VcbgZz) 

(Per Fig RD.6.2.1a): Avc = (34 in)*(1.5)*(ca1) = 434 in2  

(Eqn D-26): ̞ ec,V = 1.0 

(Eqn D-ннύΥ ˒±cbg Ґ ˒ϝό!vc/ AVcoύϝ˕ec,Vϝ e̞d,Vϝ c̞,V*Vb = 20.7 k 

Single Anchor Concrete Pryout (Anchor Bolt 4): 

(Per D.6.3.1): kcp = 2.0 

˒±cp = kcpϝ ˒bcb = 47.6 k 

Group Anchor Concrete Pryout (Full Group): 

Load Combination 2 
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˒±cpg = kcpϝ ˒bcbg = 92.1 k 

Single Anchor Unity (Anchor Bolt 4): 

Load Combination 1 Controls: 

Vuz = 4.27 k 

˒±cb = 12.9 k 

Unity = (4.27 k / 12.9 k) = 0.331 

Group Unity (Group S-2): 

Load Combination 2 (Near Edge Failure): 

Vuz = 12.8 k 

˒±cbg = 20.7 k 

Unity = (12.8 k / 20.7 k) = 0.618 

Anchor Bolt Pullout ï Combined 

Anchor Bolt 2: 

Load Combination 2 Controls 

Tu = 15.9 k 

Vux = 0.8 k 

Vuz = 4.27 k 

Tn = 23.8 k 

Vnx = 13.0 k 

Vnz = 17.7 k 

SRSS = (15.9 k / 23.8 k) + ((0.8 k / 13.0 k)2 + (4.27 k / 17.7 k)2)0.5 = 0.917 

Tu / Tn = 0.668 > 0.20 

Vuz / Vnz = 0.241 > 0.20 

Interaction = 0.668 + 0.241 + (0.8 k / 13.0 k) = 0.971 > 1.2 

Therefore, this bolt is fine 

Example 8 

The following calculations outline and verify a typical design for a round HSS column that is offset from the center of 
the baseplate. The steel calculations are performed per the AISC 13th Edition (LRFD). The concrete calculations are 
performed per the ACI-318-05 Appendix D. The applied forces/stresses are not going to be derived for this example. 
For more information on how they are determined see Analysis Procedure. 

Concrete Bearing Stress 

Load Combination 2: 

Max Bearing Stress = 4.68 ksi 

Per AISC J8: 

c˒ = 0.60 
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f'c = 5 ksi 

A1 = A2
 = (18 in)*(28 in) = 504 in2 

(Eqn J8-нύΥ ˒tp Ґ ˒ϝόлΦурύϝŦϥc*A1*(A2/A1)0.5 < 1.7*f'c*A1 

˒tp = 1290 k < 4280 k 

˒Cp Ґ ˒tp / A1 = 2.56 ksi 

Unity = (4.68 ksi / 2.56 ksi) = 1.83 

Base Plate Stress 

Load Combination 3: 

Max Plate Stress = 17.8 ksi 

Allowable Plate Stress = (0.9)*(1.5)*(36 ksi) = 48.6 ksi 

Unity = (17.8 ksi / 48.6 ksi) = 0.366 

For information on deriving allowable plate stress see Base Plate Design 

Anchor Bolt Steel Design 

Anchor Bolt 5: 

Load Combination 1 

Fu = 125 ksi 

Tu = 0.217 k 

Vxu = 0.575 k 

Vzu = 0.452 k  

dbolt = 0.75 in 

Abolt Ґ όˉκпύϝόŘbolt)2 = 0.442 in2 

ft = Tu / Abolt = 0.491 ksi 

fv = (V2
xu + V2

zu)0.5 / Abolt = 1.65 ksi 

Per AISC Table J3.2: 

Fnt = (0.75)*Fu = 93.8 ksi 

Fnv = (0.40)*Fu = 50.0 ksi 

Per AISC J3.7: 

˒ Ґ лΦтр 

F'nv = 1.3*Fnv ς (Fnv * f t κ ˒Cnt) = 64.7 ksi 

Therefore, allowable shear stress need not be reduced. Tension can be ignored. 

Unity = (fv κ ˒Cnv) = 0.044 (S) 

Anchor Pullout ï Tension 

Anchor Bolt 8: 

(From ACI349.2R-07 Appendix A, Table 2): 
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Ase = 0.334 in2 

fya = 105 ksi 

futa = 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦтр 

(Eqn D-оύΥ ˒bsa Ґ ˒ϝ!se*f uta = 31.3 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bsa = 23.5 k 

Single Anchor Breakout (Anchor Bolt 8): 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

hef = 6 in 

1.5hef = 9 in < camax = 28.5 in 

Therefore, ignore D.5.2.3 

ca1 = 6.5 in 

ca2 = 4.5 in 

(Per Fig RD.5.2.1a): ANc = (ca1 + (1.5)*hef) * (ca2 + (1.5)*hef) =209 in2
 

(Eqn D-6): ANco = 9*hef2 = 324 in2 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 0.85 

ό/ǊŀŎƪŜŘ /ƻƴŎǊŜǘŜύΥ ˕c,N = 1.0 

(Cast-in Anchor): ̞ cp,N = 1.0 

(Eqn D-8): Nb = 24*(f'c)0.5*hef1.5 = 24.9 k 

(Eqn D-4): ˒ bcb Ґ ˒ϝό!Nc/ANcoύϝ˕ed,Nϝ c̞,Nϝ c̞p,N*Nb = 10.2 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bcb = 7.68 k 

όtŜǊ 5ΦоΦпύΥ ˒bcb = 5.74 k 

Group Anchor Breakout (Group T-1, Load Combination 3): 

(Per D.5.2.3): hef = s /3 = 3" 

(Eqn D-ммύΥ ˕ed,N = 0.7 + 0.3*(ca,min / 1.5*hef) = 0.80 

(Per D.5.2.5): kc = 24 

(Eqn D-8): Nb = kc*(f'c)0.5*hef
1.5 = 8.82 k 

(Per Fig RD.5.2.1a): ANc = (ca1 + s1 + 1.5hef ) * (18 in) = 198 in2 

(Eqn D-6): ANco = 9*hef
2 = 81 in2 

(Per Fig RD.5.2.4b): e'Nx = 1.01 in 

(Per Fig RD.5.2.4b): e'Nz = 2.60 in 

(Eqn D-фύΥ ˕ec,N = [1 / (1+(2e'Nx / 3hef)] * [1 / (1+(2e'Nz / 3hef)] = 0.518 

(Eqn D-рύΥ ˒bcbg Ґ ˒ϝό!Nc/ANcoύϝ˕ec,Nϝ e̞d,Nϝ c̞,Nϝ c̞p,N*Nb= 6.70 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bcbg = 5.02 k 

όtŜǊ 5ΦоΦпύΥ ˒bcbg = 3.77 k 
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Single Anchor Pullout Strength (Anchor Bolt 8, Load Combination 3): 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

(Per D.5.3.6): ̞ c,P = 1.0 

(From ACI 349.2R-07 Appendix A, Table 4c): Abrg = 0.91 in2 

(Eqn D-15): Np = 8*Abrg*f' c = 36.4 k 

(Eqn D-мпύΥ ˒bpn Ґ ˒ϝ˕c,P*Np = 27.3 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bpn = 20.5 k 

Single Anchor Side-face Blowout (Anchor Bolt 1, Load Combination 1) 

(Condition A, Supplemental Reinf): ˒  Ґ лΦтр 

(From ACI 349.2R-07 Appendix A, Table 4c): Abrg = 0.91 in2 

ca1 = 1.5 in 

ca2 = 3.5 in 

Nsb Ґ ˒ϝмслϝŎa1*(Abrg)0.5*(f'c)0.5*((1+(ca2/ca1)) / 4 = 10.1 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒bsb = 7.59 k 

όtŜǊ 5ΦоΦпύΥ ˒bsb = 5.69 k 

Single Anchor Unity/Seismic (Anchor Bolt 8): 

Load Combination 3 Controls: 

Tu = 4.86 k 

˒bcb = 5.74 k 

Unity = (4.86 k / 5.74 k) = 0.847 

Seismic load does not exceed strength, therefore no reinforcement required 

Group Unity/Seismic (Group T-1): 

Load Combination 3 Controls: 

Tu = 9.36 k 

˒bcbg = 3.77 k 

Unity = (9.36 k / 3.77 k) = 2.48 

Concrete (brittle) failure controls, therefore Seismic Reinf Req'd 

Seismic Load = 9.36 k 

Supp Reinf fy = 60 ksi 

ό{ŜƛǎƳƛŎ wŜƛƴŦ ƛǎ 5ǳŎǘƛƭŜύΥ ˒ Ґ лΦтр 

As
req = (9.36 k) / (0.75)*(60 ksi) = 0.208 in2 

Anchor Pullout ï Shear 

Anchor Bolt 5 (Load Combination 2): 

(From ACI349.2R-07 Appendix A, Table 2): 

Ase = 0.334 in2 
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fya = 105 ksi 

futa = 125 ksi 

(Ductile Anchor Bolt): ˒  Ґ лΦср 

(Eqn D-нлύΥ ˒±sa Ґ ˒ϝόлΦсύϝ!se*f uta = 16.3 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±sa = 12.2 k 

όtŜǊ 5ΦсΦмΦоύΥ ˒±sa = 9.77 k 

Single Anchor Breakout (Anchor Bolt 5, Load Combination 2): 

Load outward, perpendicular to edge (VcbXx) 

(Condition A, Supplemental Reinf): ˒ Ґ лΦтр 

hef = 6 in 

ha = 12 in 

ca1 = 1.5 in 

ca2 = 6.5 in 

(Per Fig RD.6.2.1a): Avc = (2)*(1.5)*ca1*((1.5)*ca1) = 10.1 in2 

(Eqn D-23): AVco = 4.5*(ca1)2 = 10.1 in2 

(Eqn D-28): ̞ ed,V = 1.0 

(Per D.6.2.7): ̞ c,V = 1.2 

(Per D.6.2.2): le = hef = 6 in 

do = 0.75 in 

(Eqn D-24): Vb = 7*(le / do)0.2 (do)0.5 * (f' c)0.5 * (ca1)1.5 = 1.19 k 

(Eqn D-нмύΥ ˒±cb Ґ ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 1.07 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cb = (0.75)*(1.07 k) = 0.806 k 

όtŜǊ 5ΦоΦпύΥ ˒±cb = (0.75)*(0.806 k) = 0.604 k 

Single Anchor Breakout (Anchor Bolt 5, Load Combination 2): 

Load outward, parallel to edge (VcbZx) 

(Per D6.2.1c): ̞ ed,V = 1.0 

(Eqn D-нмύΥ ˒±cb Ґ όнύϝ˒ϝό!vc/ AVcoύϝ˕ed,Vϝ c̞,V*Vb = 2.15 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cb = (0.75)*(2.15 k) = 1.61 k 

όtŜǊ 5ΦоΦпύΥ ˒±cb = (0.75)*(1.61 k) = 1.21 k 

Group Anchor Breakout (Load Combination 2): 

Full Breakout (Group S-4 VcbgXz) 

ca1 = 3.5 in 

(Per Fig RD.6.2.1a): Avc = (18 in)*(1.5)*(ca1) = 94.5 in2  

(Eqn D-23): AVco = 4.5*(ca1)2 = 55.1 in2 

(Eqn D-26): ̞ ec,V = 1.0 
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(Eqn D-24): Vb = 7*(le / do)0.2 (do)0.5 * (f'c)0.5 * (ca1)1.5 = 4.25 k 

(Eqn D-ннύΥ ˒±cbg Ґ όнύϝ˒ϝό!vc/ AVcoύϝ˕ec,Vϝ e̞d,Vϝ c̞,V*Vb = 13.1 k 

όtŜǊ 5ΦоΦоΦоύΥ ˒±cbg = 9.84 k 

όtŜǊ 5ΦоΦпύΥ ˒±cbg = 7.38 k 

Single Anchor Concrete Pryout (Anchor Bolt 8): 

(Per D.6.3.1): kcp = 2.0 

˒±cp = kcpϝ ˒bcb = 11.5 k 

Single Anchor Unity (Anchor Bolt 5): 

Load Combination 1 Controls: 

Vux = 0.575 k 

˒±cb = 0.604 k 

Unity = (0.575 k / 0.604 k) = 0.952 

Anchor Bolt Pullout ï Combined 

Anchor Bolt 8: 

Load Combination 3 Controls 

Tu = 4.86 k 

Vux = 0.77 k 

Vuz = 0.172 k 

Tn = 5.78 k 

Vnx = 3.04 k 

Vnz = 3.34 k 

SRSS = (4.86 k / 5.78 k) + ((0.77 k / 3.04 k)2 + (0.172 k / 3.34 k)2)0.5 = 1.10 

Tu / Tn = 0.84 > 0.20 

Vux / Vnx = 0.253 > 0.20 

Vuz / Vnz = 0.051 > 0.20 

Interaction = 0.84 + 0.253 + 0.051 = 1.14 < 1.2 

Therefore, this bolt does not fail 

Example 9 

This model is based on Example #4 of the AISC Design Guide #1: "Column Base Plates", First Edition. This model 
features an axially loaded baseplate. It is intended to prove that baseplate stress and bearing pressure calculated 
within RISABase are comparable to those already proven by hand-calculation methods. 

Using the dimensions and loads from the example the unity checks for both bearing pressure and base plate stress are 
within 5% of 1.0, which is the theoretical unity check for the example problem. 
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Example 10 

This model is based on Example #14 of the AISC Design Guide #1: "Column Base Plates", First Edition. This model 
features a baseplate with a small moment applied. It is intended to prove that baseplate stress and bearing pressure 
calculated within RISABase are comparable to those already proven by hand-calculation methods. 

Using the dimensions and loads from the example the unity checks for both bearing pressure and base plate stress are 
within 5% of 1.0, which is the theoretical unity check for the example problem. 

Example 11 

This model is based on Example #16 of the AISC Design Guide #1: "Column Base Plates", First Edition. This model 
features a baseplate with a large moment applied. It is intended to prove that baseplate stress and bearing pressure 
calculated within RISABase are comparable to those already proven by hand-calculation methods. 

Using the dimensions and loads from the example the unity checks for both bearing pressure and base plate stress are 
within 5% of 1.0, which is the theoretical unity check for the example problem. 
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Help Options 

RISA Technologies has, and will, put a great deal of effort into assisting you in getting your work done as quickly as 
possible. This includes providing many ways that you can get help in understanding the software. 

Electronic Help File 

The Help File is designed to help you get your work done as quickly as possible and is intended to provide: 

¶ Procedures that lead users through the steps of completing tasks 

¶ Troubleshooting topics that guide users through solutions to common problems 

¶ Extensive discussions for a thorough understanding of engineering and modeling topics 

¶ Easy access to related topics 

The electronic help file can be accessed by clicking the Help File  button on the RISA Toolbar. A new window 
containing a Table of Contents will be opened. Click on any item in the Table of Contents for extensive information on 
the topic. 

Context Sensitive Help 

Context Sensitive Help is help that a user can access in context while working in a program. It provides you with the 
information you need where and when you want it. 

You may get detailed help when working in some windows by clicking on the Help button at the bottom of the window 
or dialog. This will launch a Help File window displaying the topic that is related to the window in which you are 
working. The topic will be explained and links to related topics may also be provided. 

RISA Technologies Online 

Our website, www.risatech.com, provides various support information and documents. 

Visit RISA Technologies on the web for: 

¶ Frequently Asked Questions 

¶ Download program Manuals (General Reference or Tutorial) 

¶ Check our website for the latest updates ς When a bug is discovered it is posted on the web site along with 
possible work-around procedures and/or service releases to update your software. 

¶ Software Verification Problems 

Tool-tips 

Are you uncertain what a toolbar button is for? Simply hold your mouse pointer over that button without clicking. Tool-
tips are displayed that will explain what the button will do should you decide to press it. 

http://www.risatech.com/
http://www.risatech.com/s_techfaq.asp
http://www.risatech.com/s_download.asp
http://www.risatech.com/s_updates.asp
http://www.risatech.com/s_verifprob.asp
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Technical Support 

Complete program support is available to registered owners of RISABase 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 time period for which that 
version of the program is the current version. In other words, whenever a new version of RISABase is released, the life 
of the previous version is considered to be ended. 

Your options to contact RISA Technologies: 

E-mail: support@risatech.com 

Website/FAQ: www.risatech.com 

Phone: (949) 951-5815 

Fax: (949) 951-5848
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