RISAFloor

Rapid Interactive Structural Analysis i Floor Systems

Version 4.1 - General Reference

TECHNOLDODGIES

26632 Towne Centre Drive, Suite 210
Foothill Ranch, California 92610

(949) 9515815
(949) 9515848 (FAX)

www.risatech.com



http://www.risatech.com/

Copyright 2010 by RISA Technologies, LLC All rights reserved. No portion of the contents of this
publication may be reproduced or transadtin any means without the express written permission of
RISA Technologies, LLC.

We have done our best to insure that the material found in this publication is both useful and accurate.
However, please be aware that errors may exist in this pubhcatial that RISA Technologies, LLC
makes no guarantees concerning accuracy of the information found here or in the use to which it may be
put.




Table of Conten

Before YOU Begin.....cccoevvvieeeiiiiiee e 1 Shear ReSUltS .......ccooiviiiiiiii e, 35
OVEIVIEW....eeiiiiiiie ittt 1 Bending ReSUIES ........oooiiiiiiiiiiiiee e 35
Hardware Requirements ..........ccccceveininerennnnnn 1 Column RESUIES ....cccoviiiiiiiiiiiciieec e 36
Program LimitS ........coocvviiiiiiiieiee e 2 Assumptions and Limitations.............c..ccceeeenee 37
License Agreement .........cccoccveeeviiieeenniiene e 2 Special MeSSages ........ooevvviiieiiiieieiieee e 38
MaINtENANCE ... 3 COlUMNS i 39
Installation ........cccceeeeiiiii e 4 Drawing Columns .......cccccceeeiviiiiiiiieieee e 40

Application Interface .......cccccoovcciiiieeieeniniiiineen, 5 Modifying Column Properties ........cccccceevenvnneee. 41
Main MENU......cuviiiiieeee it e e 5 Modifying Column Design Parameters............. 42
ShOortCUt MENU ........evvveiiiiiiiiieiiieieieieinininenenneenens 8 Column Stacks and Physical Columns............. 43
Toolbars.....ccccoeeveie 8 Columns Spreadsheet...........cccccvvvvviviniinnnnnn, 44
Dynamic View Controls ..........ccccccvvvevevenenennn, 11 Column Stacks Spreadsheet.............cccceeveee. 47
Shortcut Keys and Hot Keys ........ccooevvveeenennnn. 12 Column Stack Manager ..........oocccvveeveeeeeiinennnen 48
SEAtUS Bar......coooveiriiiiiie e 13 Columns - ReSUILS .....coovcviiiiiiiee e 51
WINAOWS ...t 14 ColumMN FOICES ....ooviiiiiiieiiiiiec e 51
MOES ....eiiiiiiiee e 14 Concrete - Database ..........cccocoeeeivce e 55

BEamMS ..., 16 Rebar Layout Database...........ccccccooveeeiiiiineeens 55
Drawing Beams ..........ccccceviiiiiiiniine e 17 Concrete - DeSIgN ...occuvvveeeieeeieiiieeee e 60
Drawing Infill Beams............ccccccvvvviviiiiiinnennn, 18 concrete SPaNS.......ccevvvveiiieie e 60
Modifying Beam Properties ...........ccccceveveeene. 20 Concrete Design Parameters - Columns.......... 60
Modifying Beam Design Parameters................ 21 Concrete Design Parameters - Beams............. 62
Beams i Primary Data..............cccccevevvvenennnnnn. 22 T-beam & L-beam Sections............cccccveveveeen. 64
Beams Spreadsheet - Detailing Data............... 23 Parabolic vs. Rectangular Stress Blocks.......... 64

Beams - RESUIS ....coovviiiiiiiee e 24 Biaxial Bending of Columns...............oeeeeeeeennn. 65
Beam Deflection ReSults .........cccceveiiiiinennnnne 24 Limitations - General .........cccocvveeeiiiiieniiiieeees 66
Beam End Reactions..........ccccceevviieeeiniiene e 25 Limitations - ACH ....ocvvveiiiiiiiiiiiiieee e 66
Beam Vibration Results..........cccocceeiiiiiinenne 26 Limitations - Canadian Code ..........cccceeviiieeenne 66

Cold Formed Steel - Databases............c.cccuee.... 27 Limitations - Australian and NZ Codes............. 66
Custom vs. Manufacturer Shapes................... 27 Limitations - British ..........cccccoiiiiis 67
Cold Formed Shape Types ......cccccvvivviveeeeenenn. 28 Limitations - EUFO.........ueeeveiiiiiiiiieeeeee e 67

Cold Formed Steel - DeSign......cccccoevvvveeeninnenn. 30 Limitations - Indian ..........ccccoooiiiiiiiiieinniiiiin, 67
Design Parameters..........cccccceeeiiiiiiiiieeeiee s 30 Limitations - Saudi Code ...........cccccceeeeeriiiinnnen. 67
Phi Factors .........ccoiiiiiiiiiee e 33 Special MeSSAges ......cuvveeieeeiiiiiiiieeee e 67
Design ReSUIES ......oovviiiiiiiiiieeeeee e 33 Concrete - Design ResultS .......cccoveeeiiiieeenee, 69
Code ChecCkS.......ccueveeiiiiiiii e 34 Beam RESUILS .......cocvveiiiiiiiiiiiee e 69

General Reference Manual |



Table of Contents

Column RESUIS .....vvviveeeei e, 74 Importing and Exporting FileS............ccccvvveeee..n. 114
Concrete Detail Reports.......cccccceveevvicvvveeeeennn, 76 Automatic Backup......ccccccooveivivieeee e, 114
Beam Detail REpOrts .......ccccceveeevviicviieeneeeeeeinns 76 FIOOTS et 116
Column Detail REPOrtS ........ccceveeiiiiieiiieeeee 78 Creating a New FIOOr.........ccccoeviiiiieniiiiieie, 116
Customizing RISAFIOOF ......cceviiiiiiiiiieecieee 81 Deleting @ FIoOr .........ccoiiiiiiiiiiiiiiiecc e 116
Save as Defaults ..........cocceeviiiiiiiiee 81 Floors Spreadsheet ...........ccccoovveiiiiiieeiiiiieees 117
Preferences ... 81 Parent / Child ..o 118
Decks and SIabs .......ccccciveiiiiiin e, 86 Global Parameters ........ccccoccevieiieeie e, 119
Creating Slab Edges and Openings................. 86 DESCIIPLION ..o itiiee ettt 119
Modifying Slab Edges and Openings................ 87 SOIULION ... 120
Assigning Slab and Deck Properties................ 88 COAES ..o 121
Deck Properties - General............cccceeveveeene. 89 COMPOSItE....cceeeeveieviieeeee e, 123
Deck Properties - Composite .........cccceeveeeeeenn. 90 LAY T N 124
Deck Properties - Loads..........ccccevvvvvevevenennnn, 92 SEISMIC .ccciiiiiiii 124
Slab Edge and Opening Perimeters................. 92 CONCrete ...coeveeeveeeeeee 126
Design Optimization ...........cccceevvviveiiiiiiiieee, 93 Graphic Display......cccccoceiii, 128
DeSIgN LiStS ...cceiiiiiiiiiiiiiee e 93 Multiple WIiNdOWS...........ocoveeiiiiiiiiiiieec e 128
Design Rules i Size / U.C......cccoocviveiiienennn, 94 Controlling the Model View...........cccovveeeeinnnenn. 129
Design Rules i Deflection...........cccccevviverennne. 95 Viewing Part of the Model.............ccccooniiennne 131
Design Rules i Concrete Rebar....................... 96 Saving and Retrieving Model Views.................. 131
Design Rules - Masonry Walls .........cccccceeeeneee 97 Graphic Display - Plot Options.......cccccoeveuennee. 132
Design Rules - Wood Wall (Studs)................... 98 Beams/Columns/Walls ............cccceeeeeeieeeieeeeen, 132
Design Rules - Wood Wall (Fasteners)............ 99 Points/Decks/Slabs............cccccceiiiii . 133
Design Rules - Diaphragms ..........ccccceeeveveeen. 100 0T Vo £ 134
Member Redesign Dialog............ccccoeveveveeennn. 100 Miscellaneous..........ccooe e, 135
Optimization Procedure - Walls..............ccceeee 101 Graphic Editing .....ccooveeiiiiiieie e 137
Diaphragms - General ..........ccoooiiiieiiiiiiiiiiinnn, 102 Drawing and Modification Features.................. 137
RISAFloor Diaphragms .......ccccoovviveeeiniienene, 102 UNndo Operations .........ccoccveeeeiiiieeeeiiiieeee e 138
INtEraction ........coocviieiiiiie e 103 Redo Operations ........cccccveeeiiiieeeeiiiieee e 138
Diaphragm Optimization...........cccccveiviverennnnne 106 Project Grid.........cooviiiiiiiiiiiiiie e 138
DXF FileS ..oveieiiiiee e 107 Drawing Grid.......ccoocveeeiiiiieeiiiiiee e 140
Importing DXF FileS........cooiiiiiieiieee e 107 SNAP POINTS ..o 143
Exporting DXF Files .......ccccccceeiiiiiiiiieee 109 Deleting Elements .........cccccooiiiiiiiiieeiiiiii 144
DXF Element NUMDbErS .......ccccoeviiiiieiiiieeee 111 Graphic Selection .......ccccceeeiviieiiniee e 146
DXF File FOrmat .........ccovvviiiiiiieiiieee e 111 Selection MOdes .........c.ceveviieieiiiieee e 146
File OperationsS.......coccceeeviiieee i 114 Inverting Selections ..., 147
Starting Off ..o 114 Criteria Selections .........ccccceevviiiiiiieee e 147
Il RISAFloor v4.:



Table of Conten

Locking Selections .........ccccceeveeiiviiciiiienee e 151 Limits / Assumpt for Canadian Composite ....... 170
Graphic Selection from Spreadsheets ............. 151 Troubleshooting Composite Design ................. 171
Saving SelectionS......cccccovvvviieeiee e, 152 Detail Reports for Composite Design ............... 171
Help OPtioNS ..vvvvveeeiccceeee e 153 Hot Rolled Steel - Desigh Results .......cc...c...... 173
Electronic Help File ........oooiiiiiiiiee 153 Design ReSUIES........ccuvveiiiiiieeeiiiece e 173
Context Sensitive Help ... 153 Code ChecCKS .......oeviiiiiiieiiiecc e 174
RISA Technologies Online ...........cccccovvveeennne. 153 Shear ReSUltS ... 175
TOOI-HPS . 153 Bending ReSUItS ........oooiiiiiiiiiiiieec e 175
TULOTIAL .o 153 Column RESUIES ....cccoviiiiiiiiiiicie e 176
Hot Rolled Steel - Databases..........ccccccovvveeene 154 LOBAS .ieieeeiiiiieee e 178
Hot Rolled Steel - Design .......ccccvvveeeveeeiiiiiiine, 157 Self Weight (Gravity Load) .........ccccceeveeevicnnnnen. 178
Design Parameters Spreadsheet...................... 157 Load CasesS......cccoeeveie e 178
Member Design Parameters - General ............ 158 Load Categories .........coeeeeeeeve e, 179
Member Design Parameters - AISC Codes..... 160 Modifying Loads ........ccoooeveveiiiii e, 180
Hot Rolled Design Parameters - Canadian...... 161 Deleting Loads...........ccoe oo, 180
Hot Rolled Design Parameters - British ........... 161 Load DireCtion.........ceeeeiiiveeeeiiiiiee e 180
Hot Rolled Design Parameters - EuroCode ..... 162 Loads - Load TYPES .coooviiiiiieiiee e 182
Hot Rolled Design Parameters - Indian............ 162 Area Loads .......ccocveeeiiiiiiieie e 182
General Limitations ........ccccoeeveiiiieee i 163 Tapered Area Loads........ccoocveveiiiiiieniiiieeen, 185
Limitations - AISC.......ccvvviiiiiiiiiiieee e 163 Deck LOAdsS........ccooviiiiiiiiiiieeiiiieee e 185
Limitations - Canadian............cccoecveeerniieeennene 164 LiNE LOAAS ....couvvieeiiiiiee et 185
Limitations - British ...........ccccoeeiiii 164 POINt LOAAS.......oeeiiiiiiii e 187
Limitations - EuroCode...........cccccovveiiinenennnne, 164 Loads i Live Load Reduction............cccceevunnenn. 190
Limitations - Indian .........cccoccveviiiine e 165 OVEIVIEW ...ttt 190
Limitations - New Zealand and Australia.......... 165 Reducible Load TypesS........ccccceieiiiiiiieiiieeeee, 190
Special Messages - AISC........vvvvvevvvvveinennnnnnn, 165 Special Live Loads ...........ccccevviviiiii 190
Special Messages - Canadian............ccccccee...... 166 Area Calculations ..........ccooeccviiiiiiee i 190
Special Messages - Eurocode............ccceenneee. 166 LimItationS......ocvvveeiiiiiie e 190
Hot Rolled Steel - Composite Beam Design ... 167 Loads T Load Attribution ..........ccccvvvvvvinininnnnnnns 191
Pre-Composite DesSign ........ccccevvvveeeiniieeeneene 167 One Way DecK........cocueeiiiiiiiiiiiii e 191
Post-Composite Design - ASD 9th Edition....... 167 Two Way DecK........ccoovuiiiiiiiiieiniiieeeiee e 192
Post-Composite Design - LRFD ...........ccccc....e. 168 Loads - Load Combinations ..........cccccevverninnenn. 193
Deflection DeSign .........ccvvveeeieeiiiiiiiieeeee e 168 Load Combinations Spreadsheet..................... 193
Studs and Stud Distribution............cccccoveeees 168 Transient Load Combinations...............cccccc..... 194
Deck RANKING ....eeveiiiiiiiiiiiiiiiee e 169 Timber Design Load Duration Factor ............... 195
Effective Width Calculation................ccccceeene 169 Generating Building Code Combinations ......... 195
General Limitations .........cccoccvveeiiiereeiiieeeee 170 Load Generation - Notional Loads .................. 199
General Reference Manual 11



Table of Contents

Vert Load used for Notional Force Calcs ......... 199 Clearing ResUltS .......cccvvveeveeeiiciieeeee e 229
Notional Load Generation Dialog ..................... 199 Member Detail Report ...........ccccvvveeeeeeeeiccinnne, 229
Notional Load ReSUltS ......cccccceeeviiiiiiiineeeeeees 200 Concrete Member Detail Reports..................... 230
Load Generation - Seismic Loads.................... 201 RISAFloor and RISA-3D Integration................. 231
Seismic Weight........ccooviiiiiiie 201 Lateral System Model Generation.................... 231
Seismic Design Parameters..........ccccoocveeeennne. 202 Diaphragms .......coooiiieeeiiiiieceiieee e 232
Seismic Load ReSUltS...........ccceeviiiieiiiiineeee, 203 Gravity Loads..........coouveieiiiiiiiiiiiee e 232
Load Generation - Wind Loads .........cccc.ceeeen. 205 WiNd LOAAS......cccoiiiiieiiiiieeiiiee e 232
Wind Design Parameters ..........cccccovcvveeeinneenn. 205 SeiSMIC Loads .......ccovvviieiiiiiieiiieee e 232
Wind Load Parameters..........ccccverernnneeninnnns 206 RISAFoundation Interaction ...........c.ccccceevunnen. 233
Wind Load ReSUIS .........coovveeiiiiiniiiieciieee 206 RISAFoundation Interaction with RISA-3D....... 233
Wind Load Limitations ..........ccovcvveeeriveeeennnnesn 207 RISAFoundation Interaction with RISAFloor .... 235
Material Properties ......ccccoceeeiviieeeniiieee e 209 LimitationS......ccoeeeiiiiiiiieiieee e 235
Material Properties Spreadsheet...................... 209 Shape Databases .......cccccceveiviiiiiiiieieeee 237
Material Take-Off........cccvviviiiiiii e, 211 Database Shape TypesS.........cccceevvieieieieieieeeenn, 237
Cardinal POiNtS ......ccoocviiiiieie e 212 Hot Rolled Shapes..........coceeeiiiiiiiiiiieeciieeees 237
OVEIVIEW....eeiiiiiiee ittt 212 Cold Formed Shapes.........ccccevvveeieiiiieee i, 237
Detailing Input and Modification: ..................... 213 concrete Shapes.......ceevevvieieiniiiee e 237
Visualization of the Detailing Layer .................. 216 W00d Shapes .......ceeveiiiiiieiiee e 237
FIle 1O o 218 General Shapes........cccccvvviiiiiii e, 237
MOdEliNG TIPS ..ueeeieeiiiiiiiiieee e 219 Database FileS.........ccoovviieiiiiiiieiieee e 240
Dummy Members ... 219 Sloped Members ... 241
Stranded ColumnS............evvvvieieinieiiinieiiienieinn, 219 Tips for Modeling on Sloped Floors.................. 243
Stranded Walls ..........coccoveiiiiiiiic e 220 LimitationS.......cvvvveiiiiiie e 243
Modeling Hangers ... 221 SOIULION .o 245
P-Delta - Analysis ....ccccoeviiiiiiiiiiieeeee e 222 Solution Method.............cccceiiiiiiiiii 245
Leaning Column Effect........cccccoviiiiiiiiiinennn, 222 Diff Between RISA-3D and RISAFloor ............. 245
POINES oo 223 Diff Between Analysis and Design Sizes.......... 245
Point Locations Spreadsheet ............cccccceennee 223 Spreadsheet Operations .........ccccceeeveeeiiiiinnnen. 247
Printing .oooocvveeeii e 225 Moving and Scrolling .........cccoovveeeiiiiieniiiieeees 247
Printing REPOIS.......coociiieiiiiie e 225 Spreadsheet Keyboard Commands ................. 247
Printingto a File..........ccccoiiiiie 226 Selecting Spreadsheet Cells ..........coccvveveinnenn. 248
Graphics Printing .......cccoooviiiiiiiiieieeeiiieeeeeenn 226 Undoing Operations........ccccoovirvvieeeeeeeee s 248
RESUILS ..o 228 Redoing Operations........cccccovvrvvieeeeeee e 248
Saving ResUlts..........c.uuvveiiiiiiiie e, 228 Editing Spreadsheets .........cccoociiiiiiiinin 248
Results Spreadsheets ........ccccccvviiiiiiieiieennnns 228 Moving and Copying Cell Contents................... 250
GraphiC ReSUIS ..., 229 Finding in Spreadsheets............ccccccceeiiiiinnnen. 251
v RISAFloor v4.:



Table of Conten

Default Spreadsheet Data............ccccccevveeerennns 251 Wood Wall Results.......cccceiiiiiiiiiiiee 306
Special Spreadsheet Functions.............ccc........ 251 Wood Wall Results Spreadsheets.................... 306
Steel Products (Joists and Joist Girders)....... 252 Wood Wall Self Weight.........ccccceeveeeiiiiiiinneenn, 306
Steel Products Database..............cccceevivereennnnn 252 Wood Wall Detail Reports ........cccoceveeviineeennn 306
Steel Products Design.......ccccveeveeeeiiiniiiieeeeenn, 252 Warning LOQ ..ooccvveeeieee e ee e 311
Design for Joists with Non-Uniform Loads........ 253 Wo0d - Database.........ccocoverieeiieeinee e 312
JOISt GIFdEIS ..ot 253 Custom Wo0d SizZeS ........cccuveveiiiieieiiiieee i 312
Design Results - Steel Products....................... 254 WO0Od - DESIGN .eeviiieeiiie e 314
LImitations .......coocveeeiiiiieee e 255 GlU-LaMS ....ooeiiiiiiiic e 314
UNIES ceiiiieee e 256 Custom Wood Materials & Structural Composite
Standard Imperial UNitS.........ooooeovoeooooeoo 256 LUMDET ... 314
Standard Metric UNitS..........ccoeeeviveinienennen 256 Wood Member Design Parameters ........c...... 315
Vibrations - Floor Framing........ccccceceevviveeennne. 258 Timber Design Adjustment Factors .................. 317
Vibrations Spreadsheet...............cccceeiin, 258 Beam Design RESUMS .......covvrerrsssiiivvnirsssnnn 319
Calc of Vibration Loads and Deflections ......... 259 Beam Code Checks.........cccceviieeiiiiiieeiiiieeees 319
LImitations .......coocveeiiiiiieeiiee e 259 Beam Shear RESUMS........co..oowwessiivresssvnes 320
Wall Panels.......cccooviiiii e 261 Beam Bending RESUMS ..........ccvrsivvvessiivees 321
Drawing Wall PAN€IS ......ooovvoeoooooeoeooooe 261 Column RESUILS ....cccoviiiiiiiiiiciie e 322
Modifying Wall Panels ............cccooceeeiniienenne, 262 Special Messages - W00d Design.................. 323
Wall Panel Spreadsheets...............cccccocveuenenee. 264 Limitations - Wood DeSIgN.........ccorsssssvveesnn 324
wall Panel Editor ... 265 WO0O0d Products .......ccceeeiimieeeiiiiee e 325
Wall Panel Load Attr and Load Transfer ... 268 Wood Products Database.............ccccccevcvveeennnne 325
Wall Panel Load Attribution ..............cccceevineeen. 268 Wood Products Adjustment Factors........c........ 325
Wall Panel Load Transfer..........cccccvcvveeinnnnnnn, 273 Design Results - Wood Products..............cce.... 326
Wall Panels - Results........cccoceeiniiineiniieeeee 277 Wood Product LIMItAtoNS. .........cccveeesssssssvee 327
Wall Panel RESUILS .........oocvvviiiiiiiiiiieecce 278 Appendix AT Redesign Lists ... 328
Masonry Wall Panel - Design...........ccccceeeee. 282 Appendix B T Error Messages.........cccuuuuuvvve 330
Masonry Wall INput..........coooiieiiiiineiieee e 282 Appendix E - Interfacing w/ Other Programs .. 331
Masonry Wall Optimization.............cccoccvveeernne. 286 Integration with other RISA programs ............ 331
Masonry Wall Results..........ccccccvvvii, 287 Importing or Exporting DXF Files .................... 331
Masony Wall Sprcadsheet Resuls.........287 LA your Auodesk Reut Scture model i
Masonry Wall Detail Reports.........ccccoecvveeennee. 287 Appendix F i Wood Shear Wall Files.............. 332
Masonry Detail Reports - LIntels ................... 291 HOIA DOWNS ..o 332
Wood Wall - Design ......cccceeeviiieeiiiiiee e 294 Panel Nailing SChedules. .......oovvvorroooooooo. 333
Wood Wall INput ........covveieiiiiiiee e 294 Diaphragm Nailing Schedules ...............o........ 335
General Requirements for Shear Walls ........... 296 Technical SUPPOIt....cccceeiviieiii e 338
Gen Program Functionality and Limitations ..... 301
General Reference Manual \Y






Before You Begir

Welcome to the RISAFlodBeneral Reference manuBlease read this topicior to installing the prograrand pay
particular attention to theicense Agreementf you agree to the terms of the license then readinttallationsection and
install the programlf you are a first time user of RISAFloor you should turn your attention ttflee's Guidda separate
document) which is designed to get you up and running as fast as possiblstitlexposing you to the important features
of the software.

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

After you have gone through théser's Guideuse thisGeneral Referender detailed inbrmation on any topic. The topics
are arranged in alphabetical order and are thoroughly indexed.

Overview

RISAFloor has been developed to make the definition, design and modification of floor systems as fast and easy as possible.
Analysis,up to and including calculation of maximum deflections and stresses, may be done on structures constructed of any
material or combination of materials. Furthermore, complete member design optimization is provided for hot rolled and cold
formed steel, NDSvood beams, concrete beams and columns, as well as steel or wood products.

RISAFloor has both graphical modeling and spreadsheet input capabilities. Not only can you draw your model, there are
exceptional generation tools that automatically layout floemeintsTo modify your model input data directly, RISAFloor

employs a powerful, proprietary spreadsheet. The combination of these features makes modeling both intuitive and powerful.
The model can be rapidly edited, solved, viewed, modifiedpheed, etcThe truly interactive nature of RISAFloor is its

primary strength.

With RISAFloor, all model editing, model solution, and results browsing is accomplished through the same interface and
within the same program. The interactive approach offers sevecpleuadvantages such as the ability to do real time error
checking of your model data, the ability to do rapid model editing, solution, editing, -aotutiosn without jumping from

one program to another, and the need for the user to learn only one phoigréace.

You may access the features in RISAFloor by using the menu system, or the toolbars. The best way to learn RI&AFloor
go through theJser's GuideThe advantage to this is that you are exposed to the tools RISAFloor pradibethe ways
that you can take advantage of them.

Hardware Requirements
Minimum

Any Windows compatible computer with a Pentium 3 or better processor
Windows 2008XP\Vista\Windows 7

256 MB of RAM

200 MB of hard dik space

Two or three button mouse

USB port (required for Starélone version or the Network Host computer)

=A =4 =4 -4 -8 A

Recommended

T Windows XRVista\Windows 7
1 As much extended RAM as possible
1 As much free disk space as possible
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T Two button mouse with wheel
Note

1 The amout of space needed by RISAFloty solve a particular structural model depends on the size of the
model. RISAFloorhas been written such that it will use as much RAM as is available. If this isn't enough,
RISAFloorn will start using HD space until enougiemory is obtained to solve the problem. Of course, if
RISAFloor is required to use HD space, the solution will be much slower. So, the more memory you have
available, the better. In generaQ0Megabytes (MB) of RAM is a good amount to solve most pioble
However, if you will be regularly solving large problems, more memory will save you a lot of time in the long
run.

Program Limits

200 Floors

1,000 Columns per Floor

3,000 Beams per Floor

500 Walls per Floor

2,000 mint Loads per Floor

2,000 Line Loads per Floor

200 Area Load Polygons per Floor
200 Tapered Area Loads per Floor
200 Deck Polygons per Floor

500 Materials

500 Custom Wood Species

5000 Load Combinations

Demonstration Version: While you can open and sollaeger model, the largest model that can be saved to disk with the
demonstration version is limited 8Floors with a maximum of 30 members for each of the floors

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

The RISAFloor software product (SOFTWARE PRODUCT) includes computer software, the associated media, any printed
materials, and any electronic documentatByinstalling, copying or otherwise using the SOFTWARE PRODUCT, you

agree to bedund by the terms of this agreemdhiou do not agree with the terms of this agreement RISA Technologies,
LLC is unwilling to license the SOFTWARE PRODUCT to ybusuch event you must delete any installations and destroy
any copies of the SOFTWARE PROQCT and return the SOFTWARE PRODUCT to RISA Technologies, LLC within 60
days of purchase for a full refund.

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

1. SOFTWARE LICENSE. The SOFTWARE PRODUCT is licensed, not sd\l.right, title and interest is and remains
vested in RISA Technologies, LLCYou may not rent, lease, or lend the SOFTWARE PRODU®L. are specifically

granted a license to the use of this program on no more than one CPU at any givEhdihetwork Version of the
SOFTWARE PRODUCT is licensed for simultaneous use on a certaimonaxnumber 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 agreembatSOFTWARE PRODUCT may not beviewed, compared
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or evaluated in any manner in any publication without expressed written consent of RISA Technologida i@y not
disassemble, decompile, reverse engineer or modify in any way the SOFTWARE PRODUCT. If the SOFTWARE
PRODUCT was purdsed at a discounted price for educational purposes it may in no event be used for professional design
purposesThe terms of this license agreement are binding in perpetuity.

2. DISCLAIMER. We intend that the information contained in the SOFTWARE PRODbWEdccurate 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 PRODUCTThe SOFTWARE PRODUCT is intended for use by professional engineers and ascluiiect

possess an understanding of structural mechadnic& 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 ane of the possibility of such damagB$SA 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 thathe SOFTWARE PRODUCT will operate error free or without interrupffRiSA 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 Technologseshall only be obligated to provide support for the most recent version of the SOFTWARE
PRODUCT. If your version of the SOFTWARE PRODUCT is not the most recent version RISA Technologies shall have no
obligation to provide support in any form. Except agest above the SOFTWARE PRODUCT is provided without warranty,
express or implied, including without limitation the implied warranties of merchantability and fitness for a particulaepurpo

4. PROTECTION DEVICE. In the event the SOFTWARE PRODUCT regsithe 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 TECHNOE®@IES
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 r@aced 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 agreemlarguch 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 confrthe 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 ob@gdif 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 Tiegles

"TJI" is a registered trademark of TJ International, Inc.

ATrus Joistodo is a registered trademark of Weyerhaeuser C
"BCI" is a registered trademark of Boise Cascade Corporation.

"LPI" is a registered trademark of LouisiaRacific Corporation.

Maintenance
Program maintenangeovides allupgradetoRISAFloor, and discounts on new products.

When your maintenance expires, you will be given the opportunity to continue progtenance on an annual basis. You
are under no obligation to continue program maintenance, of course, but if you decide to discontinue maintenance you will
no longer receive RISAFloor program upgrades and technical support.

Complete program support igalable to registered owners RfSAFloorand is included in the purchase price. This support
is provided for the life of the program. S&echnical Suppoifor a list of your support options.
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Before You Begin

The dAlife of fineda&sthptime gerica fowhichshatd/ersion of the program is the current version. In other
words, whenever a new version of RISAFli®oreleased, the life of the previous version is considered to be ended.

RISA Technologies will support only the cent version oRISAFloor.

Installation

To install RISAFloor please follow these instructions:

1. Putthe RISAFloor CD in your computer CD drive.
2. If the CD starts automatically go to step 4. If the CD does not start after 10 secontisecli¢indowsStart button
and selecRun.
3. I n the Run dillahchog (bwhxe rtey pfied ofi i s t he | abel Okobuttoy.our CD o
4. Follow the onscreen instructions.
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TheUser's Guidda separate document) contains a tutorial that leads you through thElBdSisterface with an actual
model. Consider going through the tutorial if you have not done so already, as it is the fastest way to learn the program.
Althoughit requires some time up front, the tutorial will save you time and brainpower in the long run.

The features that are available to you in RF®%®rmay be accessed through the main menu, shortcut menus, toolbars and
shortcut keystrokes. You may use anybof these vehicles to interact with the software. The main menu has the advantage

of containing all of the program options and features and may initially be the simplest to use, letting you learn just one

system. The toolbars contain more common optantsinvoke with one click. The shortcut menus present options relevant

to the task at hand. The shortcut keys provide a fast way to access features should you use the program often enough to make
them familiar to you. All of these features are discussdtlaé sections below. There are many ways to access features and

the method that you will use will simply be a matter of personal preference. The good news is that you have the options.

The bar along the top of the screen is called the titlebar and cotiteimame of the file that is currently open. The three

buttons.=L&1 Xl on the far right side of the title bar are used to control the main window. The left button will $ierink t

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

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

Main Menu

All of the program features may be accessed through the main menu system at the top of the sonég\witgFile on

the far left and ending witHelp or possiblyDirector on the far rightClicking on each of these menus (listed below) will

display submenus that contain options that you may choose from. You may also select the main menus bg Asifig th

key along with the underlined letter in the menu you wish to choose. You may then continue to use the keyboard to choose
from the menu options. In addition, some of the menu options will have hot key combinations listed to the right of the option
These hot keys allow you to use the keyboard to access features without using the menu system.

File Menu

New will close the current file, prompting for saving if necessary, and will open a new file.
Openwill close the current file, prompting for saving if necessary, and will open an existing file.
Savewill save the current file, prompting for a name if necessary.

Save Aswill save the current file, prompting for a name.

Import DXF File will create a newtoor using an existing DXF file.

Export will export the current file to a DXFSDNF, or PreSteel exchanggle.

For more information on the interaction between RISA and other programs réjgpeodix E.

Print will access RISAloor printing options.

Page Setupwill present page setup options for printing.

Recent FilesThe five most recent files will be listed at the bottom of the menu. Selecting one of these files will close the
current file, prompting for saving if nessary, and will open the selected file.

Exit will close RISAFloor, prompting for saving if necessary.
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Edit Menu

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

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

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

Pastewill paste data from the clipboard to the spreadsheet cells.

Insert Line will insert a new line in the spreadsheet beneath the current line.

Delete Linewill delete the current spreadsheet line.

Repeat Linewill insert a new line in the spreadsheet beneath the current line and copy the data from the current line.
Mark All Lines will select all of the lines in the spreadsheet.

Unmark Lines will unmark anycurrently marked lines.

Delete Marked Lineswill delete the marked lines in the spreadsheet.

Find will locate an item on the spreadsheet by its label.

Fill Block will fill the marked block of cells with a valid entry.

Math on Block allows you to add, sulsct, multiply or divide the values in the marked block of cells.

View Menu

New Viewwill open a new model view window.

Save or Recall Viewsllows you to save a view or recall a view that has previously been saved.
Clone Viewmakes a copy of the current view so you can modify one and maintain the other.
Refresh All will refresh all of the windows that are open in the workspace.

Selectprovides graphic select options that are also provided dadleetion Toolbar

Unselectprovides graphic unselect options that are also provided d@efetion Toolbar

Save or Recall Selection Statesllows you to save a selection or recall a selection that has previously been saved.
Zoom provides options for zooming in and out b&étcurrent model view.

Rotate provides options to snap the model view to global planes or an isomietsic

Plot Options opens the Plot Options.

Render will turn rendering of the current model view on or off, depending on the current setting.
Drawing Grid will turn the display of the Drawing Grid on or off, depending on the current setting.
Project Grid will turn the display of the Project Grid on or off, depending on the current setting.
Axeswill turn the display of the global axes in the model view pof§ depending on the current setting.
Loads will turn the display of the model loads on or off, depending on the current setting.

PointLabels will turn the display of th@ointlabels on or off, depending on the current setting. A third setting is also
available where thpointsthemselves are not shown at all.

BeamLabels will turn the display of théeamlabels on or off, depending on the current setting. However, if rendering is
turned onpeamlabels will not be visible in the model view.
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Insert Menu

Thelnsert Menu will help you insert new items into the model. Most of the options will provide a graphical method of
insertion but some will open spreadsheets where appropriat&r8pekic Editingfor specific information.

Modify Menu

TheModify Menu will help you modify existing items in the model. Most of the options will provide a graphical method of
modification but some will open spreadsheets where appropriat®dlate ItemsDialog may also be accessed via this
menu. Se&raphic Editingor specific information.

Spreadsheets Menu

The Spreadsheets Menuyrovides access to any of the input spreadsheetS8eadsheet Operatiottslearn how to work
within the spreadsheets.

Solve Menu

Clicking on theSolve Menuwill immediately begin a solution to the model. S&utionfor more informatio.

Results Menu

The Results Menu provides access to any of the results spreadsheBss@eeSpreadshedits more information.

Tools Menu
Delete All Unattached Pointswill delete anypoints that are not connected to beams, columns, decks, deck edges or loads.

RISA-3D Datawill allow you delete selected portions of the RIS model that automatically generated by Floor. It will
also allow your to "restart" the optimization of membeizes based on the current RISAFloor sizes.

Preferencescontain settings that let you customize the programCsstomizing RISAor more information.

Reset All Program Defaultswill reset all customized settings to thégimal factory settings.

Window Menu

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 tiiéindow Menu. The best way to understand just what these 'tilings tiotry them.
Remember that once you choose a tiling you may adjust any of the windows as you wish.

Help Menu

Help Topicsopens the RISAIoor Help File so that you may search the contents and the indekeBe©ptiongo learn
about getting help.

Check for Updatesruns an internal check for possible program updates. If your program is up to date, you will receive a
message saying you are up to date. If you are out of date, the check will offer yptidhé¢amemail RISA Technologies for
upgrade information if you are out of date for a major update. If you are out of date just a minor update, then we will send
you to our website to upgrade.. This check is also offered during the installation process.

About provides RISAloorversion and hardware key information.

Director Menu

Pl b Gkbs Usis Vew  [resdl Moy Sssahlects Sihe Took  Wesdom Mo oot
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If you are working from within the RISA Building System (RBS), use this menu to switch between RISAFloot3BRISA
and RISAFoundation. If you are not working within the RISA Building SystemDtrector Menu will not be shownSee
"RISAFloor and RISA3D Integraion" on page231for more information.

The directory button is located at the far, far right hand side of the Main Menu Toolbar as shown in the image above.

Shortcut Menu

The Shortcut Menu is also referred to as tiitight-Click Menu. This is because to access the shortcut menu you simply

click the RIGHT mouse button where you are working to see options that are relevant to what you are doing. For example if
you ae working in a model view the right click menu will provide options to help you modify the view and edit the model
graphically. If you are working in a spreadsheet the menu will provide editing tools for that spreadsheet.

This menu will appear wherevery®IGHT click the mouse. This way you do not need to move away from where you are
working to select the features you want to use.

Toolbars

TheToolbars provide buttons to help you access common commands and popular options in the neemualisgsissed

above. There are different toolbars that will appear as you work to build your model and browse your results. If at any time
you are not sure what a particular button does, simply let your mouse hover over the button and a helpful tippvdhgop
explain the button.

RISA Toolbar
DERE & & - @5 THE g2 HE & =2 RDR | @

The first horizontal toolbar located juselow the Main Menu is called tiISA Toolbar. The buttons on this bar facilitate
file and window access. You may use these buttons to open files and windows and also to analyze the model.

Window Toolbar
|1:FI|:||:|rF'Ian1 j@| lso PIn %0 & ¥ & =2 & | (SIS ] | |G; | G ”leLPreCnmp-Prej@

F v M-EB g P& gL W g

TheWindow Toolbar is the second horizontal tihar located below the Main Menu. It gets its name because the buttons
change as you move from window to window in order to help you with what you are currently doing. When you are working
in a model view the buttons provide viewing tools, sucRaste and Zoom, to assist you with that view. There are also

many other results and information display toggles, including some icons with the drop down arrow next to them. Clicking
the arrow will show you the different view options for that icon. Clicking tbe itself will bring you back to the default

view. Note that this model view toolbar is now fully customizable. See below for more information.

Other model view windows that are open will not be affected so that each may show different information. Wédren yo
working in a spreadsheet, editing tools are provided that are appropriate to that particular spreadsheet. Note thatsnot all t
are available with all spreadsheets. In fact there are many tools that are provided for one spreadsheefprépdSkeet
Operationdor more information.

Customizable Model View Toolbar

The model view toolbar is fully customizable. By creating your personalized toolbar, you can quickly accesssyour
frequently used buttons. This can be done quickly and easily in just a few steps.

1. Go to Tools menu and select Customize Toolbar.
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Insert Mooy Spreaosheets Soive
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Swtch Verticsl Axes..,
Detach RISA-30 from RISAFoe

Preferences.
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2. Select one of the toolbars bljoking in the box Available toolbar buttons, and click on Add to place them on the
current toolbar.

Customize Toolbar
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Down.
Customize Toolbar ';? "x

Ayslsble todber buttone Cumert {cobar butions
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e Footng 7] Wat Resuts

w— Merber Dataiing < Bemove %ﬂs&dﬂnn
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4. Click Close and you will see your selections on the model view toolbar.
Note:
You must have a model view as the currgatv to see this toolbar.

If you add more buttons than will fit on the toolbar the buttons that are at the end of the "Current toolbar buttons" will
be cut off.

= =4
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1 The changes you have made will automatically be saved onusee(Windows User) basis, sutfat next time you
open the program the toolbar will be arranged per your preferences.

Selection Toolbar

The vertical toolbar on the left side of the screen isS#lection Toolbar.This toolbar will only be azilable when the active
window is a model view. The buttons on this toolbar help you select and unselect items in the model in order to help you
build and modify the model or view results. S&@phic Selectiofor more inbrmation.

L@@Ed3

LJd|=®(NOoO

Drawing Toolbar
W @F /S O0A0BEO= « [ X B EBE

Another toolbar that is available is tbeawing Toolbar. Unlike those mentioned above, this toolbar is located in the model
view windows rather than in the main application window. This way the drawing $t} close to where you are working.
This toolbar controls modeling features that help you draw, load, and modify your model graphically. You may have more
than one view open and a Drawing Toolbar for each vigis way you can simultaneously draw cohsyin one window

and beams in another.

TheDrawing Toolbar may be displayed in any model view window by cIick_@bon theWindow Toolbar while in the

model vew window. Some of the buttons on the toolbar are fortome applications such as modifying the drawing grid.

Other buttons place you in an editing mode, such as @@wmns that remains active until you cancel it. The current mode

is indicated by thenouse pointer and by the state of the button. While in an editing mode the button will stay down until you
click it again or choose another button. &Faphic Editingfor more information.

This brings us to an importantipg Some of the toolbar buttons remain down when you press them to indicate that you are
in a certain mode or that something is either on or off. For examplinbhéoom'iﬂ button will stay down to indicate that

you are currently in the zooming mode. T3igow Drawing Toolbar 21 button will remain down when youttu on this
toolbar for the active window. You may be in more than one mode at the same time as long as they are not mutually
exclusive.
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Da X|
[ Project Grid
Materials Results A
Deck Definitions Design Results
Design Rules Code Checks
Areg Load Definitions Shear Results
Faoint Locations Bending Results
Columns Ceflection Results
Column Stacks Yibrations
Wall Panels End Reactions
Beams Column Forces
Diaphragms Column Results
Foint Loads Concrete Reinforcing
Line Loads Wiall Forces
Tapered Area Loads Wall Results
Load Comhinations material TakeOf
Floors Warning Log

TheData Entry Toolbar is the vertical toolbar on the right side of the application window. It contains buttons that facilitate
data entry through the spreadsheets. The buttons on this toolbatepgoick access to the spreadsheets that are also listed in

the Spreadsheets MenuYou may open and close the toolbar by clicking.@_Ebutton on theRISA Toolbar.

TheResults Toolbaris the vertical toolbar on the right side of the application window that is placed o\Ratd&ntry
Toolbar after the model has been solved. The buttons on this toolbar provide quick access totthepresulsheets that are
also listed in th&kesults Menu You may open and close the toolbar by clicking .@_L button on théRISA Toolbar.

Dynamic View Controls

When your current window is a graphical model view, you can use the mouse wheel to dynamically zoom, pan, or rotate the
graphical imageThese functions are only available to useh® have a mouse with a wheel button and whose computers are
running the Windows XP operating system.

Mouse Action Model View Function
Rolling the Wheel Zoom In
Forward
Rolling the Wheel Zoom Out
Backward
Clicking and holding the Grab the image and pan in the direction c
Wheel Button mouse movement
Click and hold the Whee  Dynamically rotate the structure in the
button while pressing the direction of mouse movement
Shift key

Dynamic Pan Clicking and holding the mouse wheel button triggers theaodlallows the user to pan or drag the view to
the limit of scroll bars.

Dynamic Zoom: This tool uses the wheel button on the mouse. Rotating forward zooms in and rotating backward zooms out.

Dynamic Rotate This tool is triggered by clicking and holdinget mouse wheel button while holding the Shift key. The
rotational movement will be based on the how the user drags the mouse cursor over the screen and the projection of global
axis on the screen. For rotation about X axis, drag the cursor perpendi¢hiaptojection of the global X axis. The same

logic applies for Y or Z axis rotations. When rotation is initiated, the system locks for rotation about that axis usgit the
releases the middle mouse button.
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Zoom Previous/Next Function keys F3 and F4eaassociated with Zoom Previous and Zoom Next respectively. The system
holds a doubly linked list of zoom info. This list has 10 zestates in the list. The F3 or F4 keystroke moves the active
pointer forward or backward on the list. Each window hasvitls zoom list.

Dynamic Distance Tool This tool triggers by pressing the F5 key. The user has to pick up two points on the screen and the
system gives back the total and partial distance between points on the status bar.

Shortcut Keys and Hot Keys

Shortcut KeysandHot Keys allow you to use the keyboard to quickly access features. The difference between the two is
simply that the shortcut keys amdated to a specific window and will only work in that window while the hot keys will
perform at most any time.

General Hot Keys

Key Combination Function
F1 Help on the active window
F5 Activates the Dynamic Distance Tool
Ctrl-F1 Main Help topics
Ctrl-F2 Create New view
F7, CtrkF7
Ctrl-C Copy to the clipboard
Ctrl-v Paste from clipboard
Ctrl-N Start a new file
Ctrl-O Open an existing file
Ctrl-S Save the current file
Ctrl-P Print
Ctrl-Z Undo
Alt- Access the menus by combinitige Alt

key with the underlined letter in the men

Shortcut Keys available for Specific Windows

Key Combination Model View Window Spreadsheet
Ctrl-D Open last graphic editing Delete Marked Lines
dialog
Ctrl-G Toggle Drawing Toolbar
Ctrl-A Select All
Ctrl-U Unselect all
Ctrl-F Block Fill
Ctrl-M Block Math
Ctrl-1 Invert Selection
Ctrl-L Toggle Lock unselected Unmark lines
Ctrl-Enter Press cell¥ button
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F2 Open Plot Options Start/Stop Cell Edit
F3 Zoom Previous Insert line
F4 Zoom Next Delete Line
F5 Initiates the "Distance" tool Find
F8 Repeat Current Line
F9 Sort
+ Zoom In
- Zoom Out
I " # $gUp PgDwn Scrolling Scrolling

Spreadsheet Hot Keys that open spreadsheets

Key Combination Unsolved model Solved Model
Ctrl-Alt-C PointCoordinates Column Results
Ctrl-Alt-D Line Loads
Ctrl-Alt-E Beams' Primary Data Deflection Results
Ctrl-Alt-F Bending Results
Ctrl-Alt-G Global Parameters
Ctrl-Alt-H Design Results
Ctrl-Alt-L Load Combinations
Ctrl-Alt-M Materials Material Take Off
Ctrl-Alt-N Concrete Reinforcing
Ctrl-Alt-P Point Loads
Ctrl-Alt-R Design Rules EndReactions
Ctrl-Alt-S Shear Results
Ctrl-Alt-U Design Results

Status Bar
05

The Status Barpasses useful information to you as you work. It is divided into four parts located along the very bottom of
the main application window, just beneath the workspace.

The left side of the statusbshows a solution flag to indicate the solved state of the model as follows:
Solution Type Unsolved Solved
Static (4

After a solution has been performed and mc: i(yellowg.&8hiss ons ar
indicates that the model has been solved but then modified

To the right of the solution flags there are three message boxes.
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The first and largest box lets you know what you are currently doing. If you are in a spreadsheet, whilscontain the
explanation of the current cell. If you are working in a model view and select a graphic editing option, look to this box for
information on how to use the feature.

The second box is used to pass you units of the current spreaddheet ce

The third box indicates the coordinatdgthe mouse when a model view is active. The mouse coordinates that are displayed
are the coordinates of the grid point or joint that is nearest to the mouse.

Windows

Modeling the structure wiliake place within model views and spreadsheets, each in their own window that may be moved
around the workspa@nd sized as you wish. The ability to have multiple model views and multiple spreadsheets open at one
time is a powerful feature. The optionstliire Window Menu are provided to help you manage these windows.

These windows contain three butto.=I81X] in the upper right corner to help you minimize, maximize and close t
window, respectively. There are also scroll boxes to help you view information that is outside of the window viewing area.
Click the scroll bar buttons or drag the scroll box to advance the display in one direction or another.

Model Views

Model View windows show a graphic view of the model. Open a new view Witf_@_lebutton.

You may open as many model view windows as you like. Thisgeaally helpful when working in close on large models.
You might have one overall view and a few views zoomed in and rotated to where you are currently working. You may also
have different information plotted in multiple views.

One thing to remember ibdt the toolbars that are displayed depends upon what window is active. The active window is the
one with the blue titlebar. For example, if you are looking for the zoom toolbar button and the active window is a spreadshee
you need to select a model vidwst before you can access the zooming tools.

Spreadsheets

Spreadsheetwindows are made up of rows and columns of data cells. If you wish to add or edit data in a spreadsheet cell
you click on the cell, making it the active cell, and then edit the deit. active cell is simply the green cell that moves

around the spreadsheet as you hit the cursor keys,(), Page Up, Page Down, Home, End, etc. There is always one and
only one active cell, which is the cell that hasfiittentiordof the keyboard.

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

Dialogs

A Dialog is a third type of window and is used to access a specific function within the prognather powerful feature is

that most of the dialogs may be left open while you edit the model, making it easy to make adjustments as you work. You
will find that dialogs are very easy to work with. There ldedp buttons that will bring you directly tthe relevant topic in

the help file.

Modes

There are three basic program mo¢léiew, SelectandEdit) and a mode hierarchy td@l you to move between them
easily. While you arediting the model you magelectitems to edit. When you are finishedlectingyou will be returned to
editing. Likewise, while you arselectingitems you can adjust theew and then be returned selecting.

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

View Mode is the upper level mode that allows you to adjust the view by zooming in and out, rotating and setting plot
options. This mode supersedes all otinedes so that you may do these things at any time, and then be returned to the
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previous mode. This mode does not cancel other modes so that when you are finished adjusting the view you are returned to
what you were doing. Sé&raphic Displayfor more information.

Select Modeis the middle level mode that allows you to make a graphic selection of joints, members andlpiatesode
supersedes tHedit Mode but not theView Mode. This means that you can make a selectioneahithe middle of editing

the view and when you are finished you are returned to the editing feature that you were using. It also means that you may
adjust the view while remaining in the sa®&lect Mode SeeGraphic Seletion for more information.

Edit Mode is the lower level mode that allows you to graphically edit the model. You may make selections and adjust the
view while in the edit mode such that when you are finished selecting you will be returnedttt thlode. SomeEdit
Mode features have options on how you apply the edit.&e@hic Editingor more information.

Note

1 The default modés the mode you are in if you are not in any other mode and is indicated by the s ndard
mouse cursor. The default mode is a selection mode where you can select/unselect individual items by clicking
on them.

1 You may use the ESC key or the right mebsitton to cancel a mode.
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Beams

One of RISAFloordéds primary tasks is the modeling, |l oadi
from the deck system, live load reduction, and design optimizationdatebired code and criteria. Loads modeled on the

deck are attributed to the beams and the beams transfer the loads through the floor framing to walls and columns and
ultimately down to the foundation. Automatic live load reductions may also be appligdth&/iuse of beam end releases

you may define simply supported or fixed end / continuous beams.

The beams can function to resist only gravity loads, where they are analyzed and designed completely within RISAFloor, or
they can function as part of a latel@ad resisting system. The lateral systems can be analyzed ir3R01S$éx load cases

such as wind or seismic events and the beams are designed for combined gravity and lateral f&Rt®4-Fetegration

for more infamation.

Beam data may be viewed and edited in two ways: graphically infienation Dialog or in theBeams SpreadsheetSee
Beams' Primary Datdor descriptions of the beam data.

Beams can be specified as Hot Rolled St€eld Formed Steel, Wood, Concrete, and Steel or Wood Products. Refer to the
specific sections for Steel Design, Wood Design, and Steel or Wood Product Selection for more info on the design or code
checking of beams. The shape groups available for eagndésn are listed below.

Designation Shape Group
Hot Rolled Wide Flange
Channel

Tube
Single Angle
Double Angle

Pipe

W_Tee

Cold Formed CU

CS

ZU

ZS

HU

Wood Rectangular

Rectangular Double
Rectangular Triple
Round
Glulam Western

Glulam Southern Pine

Concrete Rectangular

Rectangular MM

Steel Product Steel Joist

Wood Product Wood Joist

TJI Joist

LPI Joist

BCI Joist

Any available material listed in tHdaterials spreadsheet can be assigned to anb&eeMaterial Propertieor more
information. All beam shapes and material properties may be assigned graphically either as you draw or later as a
modification to the beams.
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Beam:

Drawing Beams

To createnew beams you can draw from point to point, point to member, and member to m&uain¢ito Point is when

you want to draw a beam between columns, points, or a combination of column and &piminto member is when you
draw a beam from a column oregnpoint to a member with an offset distance from the memberMathber to member is
when you draw a beam between members using an offset distance for both méfaberember offsets click toward the
end of the member that you want the offset measiwomal You can set all of the beam properties before drawing them or
you can modify these properties after you draw a be@maphically modifying properties is discussed in the next section.
SeeBeam$ Primary Datdor information on the beams and beam properties themselves.

To draw beams;lick / on theDrawing Toolbar to open the Draw Beams dialdgnter the beam type, materiahape
group, redesign rules, span type, function, orientation, end releases, and drawing optidyppdjicknd draw beams
accordingly.

2] x|
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Wood Shape Group: Deriorikor Rania
" Concrete o - ;
WE] % Stong Axis Weak Axis
AN
EndReleases
Design Rules’
" Steel Product izt * StalFiaed EndPirred
~ Wood Praduct [ Typical k=  ShaiFied  C ErdFxed
" Gynerd
V' Compeste
=Dianing Dol — -
(% Diaw Poi 1o Point " DyawBeam to Sazm
™ Dioae Point 1o Booarn 16 0nsal 7 ft % 2nd Dffeat |1 n
Bean Ollez |1 it  arge 115 deg
_ % Arge is ilalive to beam
I™ Kesa spans corinuous (as crawn) e is refelive bo haizorkd
I Keeptha ddcgooen [ appy | Canzel | Heb |

If the Keep Spans Continuouss na checked, each beam you draw will be divided up at each beam or column intersection
found along its lengthThe end conditions for each beam will be those specified in the End Releasel fleéKeep

Spans ContinuoudS checked, the first point yatlick on is the start of the beam and gets the Start end release that is
specified in the End Releases fieltihe last point you click on gets the 'End' end release that is specified in the End Releases
field. For these continuous beams, all intermedialemns or beams that occur along its length will be fully fixed to the
continuous beam.

As you draw, the coordinates of the nearest grid point or snap point are shown in the stattreeddawer right cornerThe

new beams will be shown on screem avill be recorded in thBeamsspreadsheet. For help on an item, cl22] and then
click the item.

Drawing Cantilevers

To draw cantileves, select the Cantilevers tab from the Beams digioger the cantilever length and clidpply. Click
toward the end of the beam that you would like to add the cantilev@htnew cantilever will be shown on screen and will
be recorded in thBeamsspreadsheeEor help on an item, cliclZ] and then click the item.
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X

Cra\‘-'E!earnsl Modify Properiies | Modify Design  Cantilevers 'Datalhng!

(& Erimt the canlevas lergty and clok onmembst ands 4o apply that lencth as & cantilever ot

Cavibeve Leogth I 1] ]

" Clck on a member and thean craw the cantlevar hom the member end to & colrear localion

Nate: To DELETE carhievers, set the cartiever lercth to zero for the frst option above and
2pply that 10 the membas whose cantiever is to ba delatad

I Keep tve dabag open Apoiy Carcal Rep ]

To Draw Beams

Note

f
f

1
f

If there is not a model view already open then CL@_I on theRISA Toolbar to open a new view and clic&l to
turn on theDrawing Toolbar if it is not already displayed.

If you do not already have existing columns or walls, you will need to create them first.

Click the " button and set the beam propertiest help on an item, clici2] and then click the item.

Click Apply to start drawing beams by clicking on columns, beams, or points with the left mouse IFatton.
member offsets click toward the end of the member that you want the offset measuretilfeoooordinates of the
closest grid point or snap poirt your cursor are displayed in the lower right hand corner.

The first click will define the Stamend of the first beamThe second click and each click thereafter will define the
Endend of the first beam and also the S&rtl of the next beam so thatuymay continue to draw as if your pencil is
down. To fpick updthe pencil, click the right mouse buttoMou may then start drawing somewhere else with the
left button.

To stop drawing altogether click the right mouse button, or press the Esc key.

Press CTRLD to quickly recall the last dialog and make changes.

Instead of clicking on multiple individual columns to draw beams you may also box a set of columns or a line of
columns.

You may also specify or edit beams in Beams Spreadsheet.
You mayundo any mistakes by clicking the Unc2l button.

Drawing Infill Beams

Because they tend to be evenly spaced and repetitive, you wawa@nioto draw each and every one of your infill beams or

joists.

RISAFloor provides special tools to generate large numbers of infill beams at ondtigse tools will allow you to

draw an entire bay of new infill beamsth a single click.You can st all of the infill beam properties up front or you can
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modify these properties after you generate th&ime procedure for graphically modifying infill beam properties is exactly
the same as discussed in the previous sections.

To draw infill beamsglick D on theDrawing Toolbar to open the Generate Infill Beams dialdgnter the beam type,
material, shape group, redesign rules, orientation for bending, &gssrimg, placement orientation, and the bay selection
option, clickApply and click the bay to be filledYou can also draw a polygon around multiple bays or simply drag a box
around the bays to be filledf the placement orientation is referenced giabal angle then no other clicks are required, the
new beams will be shown on screen and will be recorded iBebmsspreadsheetlf the placement orientation is
referenced to a member you must then click the reference member and the new beantsesited€or help on an item,

click _'ﬂ and then click the item.

“Bean Matensl and Shage Oplicre
i} Prefix |2
& Hot Rolled Matarial B U
7 Cold Formed &36 Gr.35 v Pamit Prefix [N
~
Shape Group
Doentahon bor Bendng
" Conciate . A :
Vuide Flange = (* Strong A
 urmhtn
" Vioak Anz
1gn Rules: Ee A saotdisiat
r SteetProduct  DooonRules
 Wood Product [yorcal =l
C General v peye
Egom Spacing Beam Dsentation |
& Ecus Spacng NotloEsce=d |10 # ' GichalAngle
= Hoamnal
{ P ’ !
Exacl Spacng ol 10 | ~ Veutical
7 Humber of Equd Spaces IJ ™ Anghs liom boezorls. I‘J

" Arngelo s Beam I]:
— Bay Saksation 23

" Draw Polygon Aicund Bags ta Fil
% Cick o Box Bape lnFll

7 Kean thes dideg open?

Apok Cancal I Heb l

To Draw Infill Beams

1. Ifthere is not a model view already open then cI@I on theRISA Toolbar to open a new view and clicZl to
turn on theDrawing Toolbar if it is not already displayed.

2. If you do not already have existing framed bays, you will need to create them first.

Click the 81 button and set the beam properties.

4. Click Apply to start generating beams by clicking on the bay opening or drawing a box around the bays in which you
want the beams generatelfithe placenent orientation is referenced to a member, you must then click the reference
member with the left mouse buttoithe coordinates of the closest grid point or snap point to your cursor are
displayed in the lower right hand corner.

5. To stop drawing click theght mouse button, or press the Esc key.
Note

1 Press CTRLD to quickly recall the dialog and make changes.
You may also specify or edit beams in Beams Spreadsheet.
f  You may undo any mistakes by clicking the Un=b button.

==
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1 The items in the material and design rules are listed in the same order in which they appear in the Material and Design
Rules spreadsheets.

Modifying Beam Properties

There are two ways to modify beanou may view and edit the beam data in Beams SpreadsheeOr, you can use the
Modify Beamstool of theBeamsdialog to graphically modify a possibly large selection of beageeBeamsi Primary
Datafor information on the beams and properties themselves.

The graphical Beam Modify tool discussed here lets you modify the properties of beams that already exist in yoiomodel.
use this, you will typically specify parametg/ieu want changed then select the beams that you want to ma@itycan

modify beams one at a time by selecting@ttiek to Apply option and then click on the beams you wish to modifgu

may also modify entire selections of beams by selecting thesbfiatrand then use thgply to Selectedoption. See

Graphic Selectiofior more on selecting or unselecting portions of your model.

To Modify Beams

1. If there is not a model view already open then c@l on theRISA Toolbar to open a new view and clicZl to
turn on theDrawing Toolbar if it is not already displayed.

2. Click the #" button and select the Modify Properties t&et the parameters for the changed beabeeck the
Use?Box for the items to apply. For help on an item, clizk and then click the item.

3. You may choose to modify a single beam at a time or an entire selection &f. beam
To modify a few beams chooggply Entries by Clicking Items Individually and clickApply. Click on the beams
with the left mouse button.

To modify a selection, chooggply Entries to All Selected Itemsand clickApply .

Note

1 To modify more beams wWitdifferent parameters, press CTRLto recall theModify Beams settings.
1 You may also modify beams in tBeams Spreadsheet.

1 To relabelbeams first sothe Beams spreadsheet into the desired order then seld@ctdisenenu and choose
Relabel Beams

T You may undo any mistakes by clicking the Un=) button.

The parameters shown are the same as those used to define newHoedraip on an item, clic2] and then click the
item.
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10
Drsw Deams Moddy Propertias |uounv Deslun | Cartiisvers | Detalling
Baam Mataval 2vd Shape Options
+ Hot Rolled watarial [~ Usa?
~
Fovied Functicn [~ Use?
£ Mood Shape Oroup: [ Use?  Lateral i+ Graviy
" Conciete

Wide Flangs Diiscvsion for Banding I Use?
)

£yt ’  Swongfes T Wk A
I 2 [ Use?
 Steel Product Eplictt Shaps:

ErdRelexas [ ike®
" Wood Product ._J

O St Fiend (% End Prnes
O Genesl Casign Rules [~ Uza? " Seat Fised " Fnd Fund

€ Apply Entres to &1 Selaciad Basms
(+ Apply Enttes by Tlicking Beame indrid sl

[T Kisep thee didog vpen Appl I Eleavl.l:el Cavosd I Helo I

TheUse?check boxes next to the data fields indicatesther the particular parameter will be used or not when the
modification is applied.If the box next to a field is checked, that parameter will be applied to any selected beams, if the box
is NOT checked, the parameter will NOT be applied, even ifievalentered in the fieldThis lets you easily change one or

two properties on beams without affecting all the rest of the propeNiet® that if the field is blank and the corresponding
Use?box is checked, clicking\pply will have the effect of claring the data for these fields.

Modifying Beam Design Parameters

You can graphically specify the AISC, AISI, NDS and composite design parameters such as unbraced lengths, K factors, and
effective widths.SeeHot Rolled Steel Design Cold Formed SteelDesign Wood- Design Concrete- Design andHot
Rolled Steel Composite Beam Desidgor information on the design parameters themselves.

To do this, you will specify the appropriate beam parameters then select the beams that you want to modify, and then click on
the Apply button. Alternately you carset the parameters and then chooseCtiuk to Apply option, which allows you to
then click on the beams you want modified.

To Modify Beam Design Parameters

1. |If there is not a model view already open then cI@I on theRISA Toolbar to open a new view and clicl to
turn on theDrawing Toolbar if it is not alreadydisplayed.

2. Click the #~ button and select the Modify Design taBet the parameters for the beam desigheck thdUse?Box
for the items to applyror helpon an item, click2l and then click the item.

3. You may choose to modify a single beam at a time or an entire selection of beams.

To modify a few beams chooggply Entry by Clicking Items Individually and clickApply. Click on the beams
with the left mouse button.

To modify a selection, chooggply Entries to All Selected Itemsand clickApply .
Note

1 To modify more beams with different parameters, press GDRA recall theModify Beams settings.
1 You may also specify or edit beams in Beams Design Spreadsheet.
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f You may undo any mistakes by clicking the Un=b button.

Modify Beam Design Parameters =

raws Soams | Modity Proaeries  Hodif Desian lc:mlllwsl Detating |

2ix

TopUrbiscedLengh [~ 0 T U587 [ Comprds I~ Uzat
Botiom Urbced Lengh [ 0 1 Gt [ Shase I~ Usa?
LeliStectnevidh [~ T Use? [ Repelineivocd) [ Use?
RichiElisctiveWidh | i [ a7 Besniameun [Deer v | M2
RIEET T 0 [~ st Sose bt [Oote | [ Use?
Con e Momerd: [ [ tae?
ACddFomsg [ (T
Pt Cocieed | I~ L

Nate Some faztots 56t bets en asphs B certan materas, fac eaamoks tha O (fepatiive daer| A3
2l appiies 1o vacod beams designad par the DS cods. I you ook a0 nsevan: faoir 1o 8 beam
Iha factce il be gocied (o swampe, appl;ng C1to & el beam) without gereising o enx mescags.

O Appy Crites 1) Selectad Dean:
= Apaw briies o) Cxchong Basms Indadal

I Keepthis chelog cpen | Au:bil Ele-m.-s:l Coce | Hep I

TheUse?check boxes next to the data fields indicate whether the particular parameter will be used or not when the
modification is applied.If the box next to aiéld is checked, that parameter will be applied to any selected beams, if the box
is NOT checked, the parameter will NOT be applied, even if a value is entered in thd fiddets you easily change one or
two properties on beams without affectingthi rest of the propertiedNote that if the field is blank and the corresponding
check box is checked, clickimypply will have the effect of clearing the data for these fields.

Beams 1 Primary Data

TheBeams Spreadsheatecads the properties for the beam elements and may be accessed by sBleatisgn the
Spreadsheetsnenu. The spreadsheet has six tabs: Primary Data, Hot Rolled, Cold Formed, Wood, Concrete, and Detailing.
The pull down list at the top of the spreadstadletvs you to toggle between floors.

| {1 Beam Primary Dala —v,, ;lgl.’g
Beam Primasy Data | Hot Rolled | Cald Formed | Waod | Concrata | Detailing |
|¢: Floor Plan 1 =
[#1[»]  Lswel Start Point | End Point Shage matensl | Design Rules | Function | Orientation | Star Release | End Ralease
1 M13 N7 Wide Flanga | AST2 Gr50 Tyoice Lateral ‘ Strong Axls | Pinned Planed
: bl | - - | -
2 MZa M13 NI A Vide Flangs | 2572 Gr.50 | Typica Granty | Strong Aus | Pinned Pinned
3 M25 nN1d N1E Wide Flarga | ASTZ Gr.50 TVoica Gramty Strong Axis | Pinned Pinned
4 w26 M4 NS Wide Flanga | ASTZ Gr50 | Typica Gravily | Strong Anis | Pinned Pinned
5§ 127 NE e Vide Flangs | ASTZ 0150 | Tyoics Graty | Strong Axis | Pinned Finned
[ Mz8 ] B N1 G Wide Flange | AST2 Gr 50 | Tyoica Granity | Strong fxis | Pinned Pinned

All beams for a particular floor are listed on fheémary Data tab. You may choose the floor from the drop down list at the
top of the spreadsheet. THet Rolled, Cold Formed, Wood, andConcretetabs list only beams that use those materials.
The entries for th8eam Primary Datatab are explained below:

Beam Labels

A unigue label may be assigned to all of the beams manuadlytomatically. You can then refer to the beam by its label.
You may relabebeams at any time with theelabel Beamsption on thelools menu. The label column of the spreadsheet
is displayed on all tabs of the spreadsheet.
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Beam Points

Start Point andEnd Point list the labels of the start and end points of the beamP8ie¢sfor more information about

points.

Shape Group & Material

Enter the shape group and material you wish to use for the béamncan choose both byicking on the arrow in the cell.
The material pull down list presents materials listed irMlagerials spreadsheetSeeMaterial Propertiefor more

information.

A Shape Group (also known as a Design List) designatagpbef beams that will be used to design and optimize the
beam. Refer toAppendix A - Redesign List$or more information.

Design Rules

Enter the set of design rules you wish to use to optimize the design of the Y¥earoan choose by clicking on the arrow in

the cell. This pull down list is related to tHeesign Rulesspreadsheet. S&esign Optimizatiorior more information.

Function

TheFunction of a beam may be selected by choositger ‘Lateral’ or ‘Gravity' from the drop down list. Beams that are
indicated as ‘Lateral’ will be designed for gravity loads in RISAFloor and may be optimized for lateral loads (and gravity

loads)by RISA-3D. SeeRISA-3D Integrationfor more information.

Orientation

Enter the orientation you wish to use for the bé&a®trong Axis or Weak Axis.You can choose by clicking on the arrow in

the cell.
Note

T To be su
Window toolbar.

re of

Start and End Releases

a beambs

ori ent aédf abeambydlickicgat £l buitdnwratlyes

Releases control the forces that may be resisted by a béaummay use thee to define pinned connections, for simply
supported gravity beams, or fixed connections. To specify beam releases gStarttieleaseor End Releasdfield for the
beam and select the condition from the list.

Beams Spreadsheet - Detailing Data

TheDetailing tab records the detailing data for the beams that are necessary fewayldata transfer between RISAd

steel detailing packages. For more information on this subject refer to the Help file for the RISA CIS/2 Translator which can

be downloadée from ourwebsite

i || Member Delailing - 10O] x|
Beam Primary Data | Hot Rollad | Cold Formed | Woed | Conerste Detailing |
|1 FloorPlan 1 j
m m Labiz | Carding Poind | 1oCmsedfing | 1y Omseting | 1z omselin] | J Cardinal Poinl | J 0 Omseting | Jy Omselin] | J2 OnEsalfin
1 Hone 0 4.835 0 RIORE i 2335 ]
2 1] Hone 0 4835 i] MWong ] 4935 i}
3 TRE Hone 0 4835 1 MIOnE o FEEE ]
4 M26 Hone I 4035 1] Mone 1] 4,935 i}
5 Wit Hone 0 IEEE 1 RIONE 0 PEEE ]
B TRE Hone 0 IED i MonE i 1075 ]
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Beams- Results

When the model is solved, the results are separated into mapedélcsdesign results and generic results. The gebeam
results are discussed in this section. The material specific design results are discussed in the following sectionwaf:the ma
Hot Rolled Steel Design Concrete Design Cold Formed SteelDesign andWood - Design For information orMember

Detail Reports see theResultssection.

Beam Deflection Results

The Deflection Results Spreadsheqiresents the deflections for beam members and may be accessed by selecting
Deflection on theResults Menu The spreadsheet has three tabs: Relative StarRiaative Alternate, and Absolute.

Relative deflections are measured from the deflected end points of the beams. Absolute deflections, however, include the
deflection of the beam end points. The pull down list at the top of the spreadsheet allows ggletbatween floors.

The sign convention is such that positive deflections are downward. The deflections are calculated at 100 locations along
each beam for ef load category and the maximum deflection and deflection ratio are displayed. See for more information.

TheBeam Labelcolumn displays the beam label.

The Camber column displays the camber required for the percentage @iopnposite dead load specifigdthe Global
Parameters. To modify camber requirementg3ebal Parameters

Note

1 RISAFloor does not perform camber calculations for continuous beams or cantilevers.

PreDL and PreDL Ratio

These columns display the maxim deflection along the member due to the total, unfactoredgmmgosite dead load. This
includes the deflection due to beam self weight, deck self weight, deck construction DL-anthpasite DL minus the
effect of camber. The PreDL column gives thiatiee deflection on the beam from its supporting members. The PreDL
Ratio is the length of the member divided by the maximum PreDL deflection.

DL and DL Ratio

These columns display the maximum deflection along the member due to total unfactored dddddaaciudes the

deflection due to beam self weight, deck self weight;qgomaposite DL and postomposite DL minus the effect of beam

camber. The DL column gives the relative deflection on the beam from its supporting members. The DL Ratio is the length
of the member divided by the maximum DL deflection.
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