Multiframe

Windows Versionl4

User Manual

© Formation Design Systems Pty Ltd 1983011






License & Copyright

Multiframe Program

© 19852011Formation Design Systenigy Ltd

Multiframe is copyrighted and all rights are reserved. The license for use is granted to the
purchaser by Formation Design Systems. As a single user license and does not permit the
program to be used on more than onehirecat one time. Copying of the program to

other media is permitted for baclp purposes as long as all copies remain in the

possession of the purchaser.

Multiframe User Manual

© 19852011Formation Design Systenigy Ltd

All rights reserved. No part of this publication may be reproduced, transmitted,
transcribed, stored in a retrieval system, or translated into any language in any form or by
any means, without the written permission of Formation Design Systems. Formati

Design Systems, reserve the right to revise this publication from time to time and to

make changes to the contents without obligation to notify any person or organization of
such changes.

DISCLAIMER OF WARRANTY

Neither Formation Design Systems, nor &u¢hor of this program and documentation

are liable or responsible to the purchaser or user for loss or damage caused, or alleged to
be caused, directly or indirectly by the software and its attendant documentation,
including (but not limited to) interrufn on service, loss of business, or anticipatory

profits. No Formation Design Systems distributor, or agent, or employee is authorized to
make any modification, extension, or addition to this warranty.







Table of Contents

LICENSE & COPYIGNL....eeiiiiiiiie ittt ieeei e eeer e e e e s e ener s iii
Table Of CONtENTS......coi i rrr e e e e e e e e e e e e e e e e e e e e e e e e e aenerennnnnnns) Y
ADOUL thiS MANUAL.......eeiiiiiiiiei e e e e e e e 1
Chapter 1 Getting Start@d...........covviiiiiiiiiieeeie e e 3
INStalling MURIFraME.........ooii e 3.
Learning MUITITraME..........uiiiiiiiee oo e 3.
Chapter 2 Using Multiframe..............oooi e 5.
TECRNIQUES......eeeiiieeeeee et eeer e e 5
Summary of Mouse TECNNIQUES..........ccuuviiiiiiieiceeee e 5
Summary of Keyboard Techniques..............ceo oo 6.
USING VIBWS ..o mmme e e e e e e e e e e e e e e e e e e reees s e as 7
ViIEW Dir€CHONS.......ciiiiiiiiiiiiec et eeeeessessses s e s e e e e s e e e e s emeeeesseeennnennennnneenide
ROLALING @ 3D VIBW....uuiiiiiiiiiiiiii e eee e 8

D ROTALION. ..ceiiieeie ittt ettt e s e s eemr e e e e e e e s e e e e e e 8
Zoom, Pan, Shrink and Size TOEit.......ccoviiiviiiiiiee e, 8.
Clipping and Masking.........ccoeeeeiiiiiiiiireeiieee e 12
=T 010 [T o T 16
Selecting Joints and MembDers............cccviiiiiiiieee e 18
Selecting Load Panels............ccoooiiiiiimmmiiiiiiiecee e 18
Selecting PatChes.........ooo e 19
SeleCting PIAteS.........ccooe i 20
Selecting Patch OPeniNgS........ccuueeiiiiiiiiimemiiieee e e 20
Select PatCh EAQES.......uuvviiiiiiiiiieemece e 21
Select Opening EAQES.........cooo i 22
SYMDOIS.....co e 23
[T o =] [0 KPP PP PPPP 24
Centre Of Gravity..........ooooiiiiiiii e 27

DXF BaCKgIrOUNG..........uuiiiiiiiiieeeiiiicmee et meee s 28
Creating @ STTUCTUIE. ........uiiiiiiee e eeee e ee e e e e e e e 29
D] = 1Y o o RS UPPURPPPPPRN 29
Setting the SIzZe.......coo oo 29
Drawing Grid........cccuuiiiieiieeeeeeii e eees e e 30
SEUCTUTAI G .eieeiiiiieiei e ieee e e e e e e e 30
Drawing Depth.........coo oo 33
Snapping tdoints and Members. ... 33
Dynamic Line CONSIIaiNTS...........uuviiiiiiieeiiiicee et emeen e 34
Drawing SetliNgS.......cooiiiiiiii e 35
Setting the OFigin.........oo i 36
AddING 8 MEMDEL.......cooiiiiiii e 36
Adding a Load Panel............ooo i 37
Adding a PatCh.......ccooioi e 39
Editing @ PatChl........oooii e 41

Add N-sided Patches & OpeningS.........ccouveeeiiiiiimmmnniiiiiiieeee e 43

Edit Patch OPeNINgS...... ... 45
Delete Patch Openings.........ccccvvvviieiiiiiesseee e eesiiiiiieeeeee e 4D

Edit Patch/Opening EAQES............uuviiiiiiiiiiiee it 46
Delete Patch/Opening EAges. ... 46
Meshing a PatCh.............ouviiiiiiiiiieeeeeeeeeecennnn . AB
Patch Mesh PatternS.........cccoeeiiiiei e eeen e a7
Displaying a Patch or Plate...............uuiiiiiiiieeieeeeeeeeeeeeee e 49
Attach Member/Patch to Patch.............iii 49




Vi

Detach Member/Patch to PatCh..........ocouvvieiiiieee e 50

Align Member to Patch droad Panel.............cccovvviiiiiiieee 51
Automatically Align and Offset Member to Patch/Load Panel........... 52
Member Offset CONNECLIONS..........c.uvvviiiiiieie i 53
Add Rounded Corner Rectangular Opening.........ccccccvvevvvimeeneeeeeenn.. 53
Convert Openindo PatCh............ooooiiiiiiiieee e 54
(@] 01=T a1 gTo J DI ] o] [fox=1 = B85
(@] 0= 011 To 1Y, 115 o) <P 56
OPENING MOVE.......eiiiiiiiiiiii it ieeei et eenr e e e e e 57
OPENING ROTALE......coiiiieiie e 58
Patch/Opening Edge EXIIUAE...........uviiiiiiiiiiiienne e eeeeeeeeeeeeeeeee e aeeees 59
Generate Msided Patch & OPeNiNg.......ccceeeviiiiiiiiiiimesiieieeeee e 60
Connections Between Members............oovvvveviiiiieeeeiiieiieee e 63
SIECHONS....eiiiie et 63
Subdividing @ MEMDET..........uiiiiiiieie i eeeeeeeeeeeeeeeeveeer s 65
Converting a Member into @an AIC..........cccuvviiiiieieiieie e 67
MeErge MEMDEIS. ......eiiiiiiiiii e e e 68
INtErSECt MEMDELS....ciiii ittt 68
Deleting @ MEMDEL.........ouiiiiiiiieei e 69
Automatic GeNEeration...............uuvverrrirrimmmreeeeeeeeeeeeeereeeeeeesssmemssssnnsnnnnsd O
[T o] o | (=PSRRI 76
Cylindrical CoordiNates...........coooviiiiiiiii e 78
Spherical CoOrdiNates...........cciiiiiiiiiiiieeiee e 30
MOVING @ JOINE.....cccoiiii e e e e 80
Typing JOINt COOIdINALES........uieiiieiiiiei e ee e 81
AAAING JOINES......uiiiiiiieiiee e ee e e e e e e e e e e anes 82
AlIGNING JOINTS ..ottt meee e e e e 82
Moving a Group of JOINES..........ooooiiiiiiiieeeccer e 83
MOVING @ MEMDEL.......coiiiiiiii e 84
Disconnecting MemDbELS........cc.uviiiiiiiiie e 85
ReSIizINg @ MEMDEL.........coooii e 86
Rescaling the StrUCTUIE............ooiiiii e 86
ROtating MEMDEES......coiiiiiiiiiiii e 87
Extruding Beams or COIUMNS.........cooovviiiiiiiiiieeeic e 38
Mirroring MEMDBEIS.........cooiiiiiii e e 88
Shearing MEMDEELS .......ccooiiii e 89
Editing Coordinates Numerically.............cccuviiiiiiiieeeeieeeiieee Q0
Joint and Member NUNMBDS..............uueiiiieeriiiiienn e eeee 92
Joint and Member LabelsS........cccooooiiiiiiiiii e 93
TS 1= 1T 1 . 93
JOINE RESIIAINL ..o 94
0 o] 1] o LR 95
Editing Restraints Numerically..........cccccoiiiiiiiieemiiiiie e 96
(€1 0]10] o] [T NP PPPPPPSPPPPRIN 96
Linking Joints Or MasteBlave...........ooeeeviiiiiiiiiiiieeeiee e 99
0 L0 = T 101
MEMDEN IMASSES......cvvvvieeriiiiiieiiitierer e e e eeeeeeeeeeeaeeeaaaeeeeeeaeennrennnannnaaane 101
Section Orientation...........cooveviiiiiiiiieeee e 102
Automatically Align and Offset Member to Patch.................ccoooeooee 103
SECHON PrOPEITIES......uuviiiiiiiiie i ieeeee et e e 104
Adding a Standard SecCtioN...............uuueuiiiiiccsee e 104
Adding a Custom SeCHQN.... ... 106
=T 1[0 AV T o = TR = o 1o 1 108
Editing @ SECHION..........coooiiiii e 108




Y= Tox (o o I 1Y o= 109

=T = 109
Member MaterialS..........uuueurrriiiiiiiiiemee e reee e 110
Adding a Material.............ooooviiiiiiiiiieeeeccccc e 110
Editing and Deleting MaterialS..............uuviiiiiiiccceeieeeeeeeeeeeceeeeeee e 111
Working with the Sections Library............occcvvviiiiiieemeieeeeeeeeee 111
0 Lo ) A 1Y/ o= 112
JOINE OFENTALION. ......uviiiiiiiie e 113
Member REIEASES. ..o 114
MEMDET TYPES ..ottt 116
MEMDET OFffSEIS.....uuiiiiiiiii it iree e 116
Member ENd SPriNgS.........uuveiiieeiiiiemer e ee e 118
Member Modelling.......ccuvviiiiiee e 119
SNEAN AlA.. ..ttt e 120
Y Y o] 0]}V 1T T 0T Vo 120
0 [0 ) o = o 121
B Lo} 1 1Y, o1 0= o | 122
Prescribed DisplaCement............uuuviiiiiiiiimee e eeeeans 123
Global Distributed Load............coooeeiiiiiii e reee e 123
Local Distributed Load.............coovvviiiiiiiieee e 125
Global Panel LOad.......cccooiiiiiiiiiiiiiieeeiieieeee e 126
Local Panel Load.............uueviiiiiiiiiiee e rmmee e 126
Global Patch Load.............uuueiiiiiiiiiimmneieeeeeeeeee e 127
Local Patch Load...........cuvviiiiiieiiiiicee e rmmee e 128
Global Patch Point LOad...........coociviiiiiiiieeeiiieee e 129
Local Patch Point Load...............oooviiiiiiieeeee e 130
Patch EAge LOAUS..........cuuiiiiiiieiiiiiee et 131
Global POINt LOAA........cuuiiiieiieeiiiieeee e eees e 132
Local POiNt LOAd..........ccooeiiiiiiiee e 133
Global MOMENL.......ccc o 134
LOCAlI MOMENL. ...ttt eee e e e e e e e e e e e e 135
Thermal LOAd........ccoooiiiiiiiiiiiiieeieeeeee e 136
Editing Loads NUMETICAIlY...........ceeiiiiiiiiiieemiiiieeeee e 137
SEIFWEIGNL....eeeee e 138
(o= To [ O T ERRR PP 141
DYNamIC LOAAS. ...ttt rmmme e 145
Y= WY (o)1) g o= To G- 1= = S 150
WiINA LOAA CASE....ciiiiiiiiiiiiiiiiiii e e e 153
Water Current Load Case..........coovviiiiiiiiiceecsees e 158
BuoyanCy LOad CaSe..........uuuviiiiiiiiiieenniiiiiiiiee e eeees e 163
HydrostatiCc Load CaSE.......cccouuiiiiiiieiiiieeir e ee vt mmme e 164
Evaluating EXPreSSIONS........ooviiiiiiii e 167
AANBIYSIS ..ttt e e s ener e e e e e 169
Linear ANAIYSIS.......oouuiiiiiiiiiie e 170
NONINEAr ANAIYSIS.....ccovieiiiii i e e e e e e eeees 170
PatCh StreSSES....ccviiiii i e 173
LiftiNg ANAIYSIS ... .uuviiiiiiiieeiiiiie e e 174
BUCKING ANAIYSIS.....eeeiiiiiiiiiiiiiiiiiiemme e e 175
MOdal ANAIYSIS. ... 177
Time HIiStOry ANAIYSIS........eviiiiiiiiiiiiiiieeeiiee e 179
BatCh ANAlYSIS......oii i 179
ViIEeWING RESUILS. ... e e e eeas 180
RESUIE WINAOW.......iiiiiiiiiiceee e 180
Joint DisSplaCcemeENntS.........ccovviiiiiiiiiiieeeee et 181

Vii




JOINE REACHIONS. .. .civeiiie ettt e e ee et e et e e e e e enas 182

Member ACHIONS........oo e 182
MaXiIMUM ACLIONS......eiiiieiiieiiiieieieieeeenr e e e e e e e e e e e e e e e e eeenreeeeeeenneennes 183
MEMDET SITESSES....cciii ittt 184
MaXIMUM SITESSES ..ceiiiiiiiiiiiiiiieee it eeeeee et e e e e e s s s eeete e e e e e e e e e anes 184
Member DELAIIS..... ..o 184

Sy o] ] [o 7AYo 1o 1= 186

ENd Spring ACLIONS......cooooii e 186
Patch Internal FOrCeS........oooo i 186
PatCh SIrESSES ...ttt e e e e e 187
NONINEAr RESUILS.........eviiiiiiiiieee e 188
Natural FrEQUENCIES......coiiiiiiiiiiiie et 188
Member BUCKIING........oouiiiiii e 189

Time History ReSUIS:.........oooiiiiiiieeeeeeeeeeecee e 189
Viewing Time History Envelope &5€S.........uuvvuuiiiiiiiiiiimmeeeeeeeeeeeee 190

PIOt WINAOW......ccoii i emme e e e e e e a e e e 191
SErUCIUrE DIagramS......cooiiuiiiiiiiiiiieeeeee e e emmr e e e e 193
SHIESSES.. .. ettt eeee s 200
MeEMDEr DIAgIramS.....ccceiiiiiiiiiiee it ceeere et eeere e e e e e 201

Plate DiagramS. . .....ccooiiiiiiiiiii i eeesee e e e esmr e e e e 201
Rendering Patch RESUILS.........uuuiiiiiiiiiieeme e eeeee, 204
Envelope Case PlOtS........uuuiiiiiiiimmee et eeees e 205

0 Lo L= T 1[0 =S 206

Joint DisplacemeNntS.........coooiiiiiiiiiiiieeee et 207
BUCKIING RESUILS........ccoiiii e 207
MOl RESUILS.......covveeiiieiiieeiiiiteeee e e e e e e e eeeeeee e 207

(O [o 0] F= o 1 208
Calculation SNEEL..........c.euiiiiiiiiie e 208
Predefined CalcSheet Variables...............co oo, 209
Section Properties Variables.............ccvvviiiiieee e 210
Saving Calculations............oooiiiiiiie e 211
101 o 211
Page SELUR ... 211
Setting UP the PriNter........covvviiieiieeeee e, 211
PrintiNGREPOIS....ciiiiiiiieeerer e eeee e 211
Printing DIiagramS.......coeiioiiiiiiiiiiiieeee e eneee e 212

Print WINQOW.....ceeeeeiciee e eeetrenn s e n e e e e e e e e 213

(D= L= B (o3 o= T 1= T 213
Fle IMPOIT. .. 213

FlE EXPOIT...eeeeiiiiieeiiiiiie ettt e e e s 217
GraPhICS. ..o e 223
TaDIE DAA.....eueeeiiiiiiiii e 223
ANIMALIONS ... eeeee e e e e e aa s 223
Chapter 3 Multiframe ReferenCe...........uuiiiiiiiiiiiceer e 225
WINAOWS. ... ettt e et e e e e e e e e eeetnnne e e e e eeeas 225
Frame WINAOW. ........ooiiiiiiiiiicc et eeeee e 225

Data WINGOW.......ccoiiiiiii et e e e e r b 225

(o =T IAYA Y 10 To [0 1A 225
RESUIE WINAOW.......eeei e 225

PIOt WINAOW......ovuiiiiieceeeecc et eeeee et eeeeees 225
CalcSheet WINAOW........ooiiiiiiieeeeeeeeeeeee e 225
REPOI WINAOW. ... eeee e 225
TOOIDAIS.....ee e 226
File TOOIDAL.......c e 226

viii




GENETALE TOOIDAL.....evuiiee ittt r e e e e e e e erans 226

Drawing TOOID@T..........coooiiiiieiiii e 226
Geometry TOOIDAL...........ooiiiiiiiiieee e 227
MeMBEr TOOIDA.........cuiiiii e e 227
N o] 1 01 A o o] | o F= T 228
AV A T=3 T e To] | o T= 1 228
ACHONS TOOIDAL. ... .ciiiieiiiii e e 228
(oY= 1o MOF- Y WoTo] | o F- A 229
(oY To I I eTo] | o = 1 229
Formatting TOOIDAL...........oeiiiieee e 230
SYMDBOIS TOOIDAL.........eiiiiiiiieeiieeeer e 230
WINAOWS TOOIDAL.......cieveiiii e errer e 231
AV AT=32] B o Y0 o = 231
RenNder TOOIDAL.........coouveiiee e 231
Group TOOIDAL ... ...uiiic e 231
ClippiNg TOOIDAL.......ciiiiiiiiiii e 232
Load Panel TOOIDAL.........coiieiiii e rreer e e 232
Load Panel Symbols Toolhar...........cccvuiiiiiiiimeeeeeieeieee 232
(o= (o T I Y0 | o = 233
Patch Symbols ToOoIDaAr............cccoiiiiiiiee e 233
Y1 T N 233
Patch Stresses SUDMEBMLL. ........oivvveiiiiiee e e 235
[ LSRN Y, =T LU 235
IMPOrt SUDMENUL......ccoiiiii e 237
EXPOrt SUDMENU.......oooii e 237
Lo L1001 0 1 T 239
SECHONS SUDMENLL...ccutiiit it iee e e et e e rrmmt e e e e eenaeees 243
MaterialS SUDMEBNLL........iiiiii e er e e e e 243
A AT 1Y, (=] o U TR 243
Size TO Fit SUDMENU......iiviiie et 245
Clipping SUDMENU......cviiiiiiiiiiiiierer e 246
Masking SUDMENU.........cooviiiiiiiieiieeee e, 247
CUrrent VIEW SUDMENULL........oiieiiiiee s ieeme et e e semmt e 247
TOOIbAr SUDMEBNLL.....vuniiiiii et eemr et e e 248
SEIECE IMBINUL...cveni ittt e e et e e s eeees 250
GEOMELIY IMENUL.. .ttt e e e 251
GrOUP MENU....ciiiiiiiiiiiiieiiiet et eeee e e e e e e e e e e e e e e e e eeeer e enneennes 256
Frame MBNU. .. ... 256
(oY= Yo I 1Y, =T o T T 259
DISPIAY MENU........eeiiiiiiiieeee e ere e 261
(D= 1= R U] o] 0 0[] o T 264
RESUIS SUDMENLL....ovniiei e e e eaaas 266
ACLIONS SUDMENLL.....iiitiiii et cee et e e erere e s e ean e e eanees 267
SHESBES SUDMENLL .. cevviiiteeit et eem e e e e et e e et s e rrmmt e e eenreeenaeees 267
Patch Internal FOrces SUbMENU.........ocivviiiiniiiimeee e 268
Patch Stresses SUDMEILL.........cocvveiiiiiitiee e e 269
L@ TS Y ST 1Y [T o [ 270
Add CaSe SUDMENUL......civeiieii et e e e e s e e e ranees 271
ANAIYSE MENU.....uuiii i cceeer et e e e e eaeees 271
LTSI (=T £ 10 TR 272
RYA AT o Lo TN 1Y, =T o L 272
HEIP MEBNUL... e e e e e e e e e e e e e e e e e e 273
Chapter 4 Multiframe ANAIYSIS..........uuurriiiiiiiiiiirere e eeee s 275
Method Of ANAIYSIS.......uuueerii e 275




Matrix StffNESS MEtNO..........uviieeiiie e e 275

Axes and SigN CONVENTIAMN.........ceiiieiiiiiiieemirreeee e e e e enneeeeeeees 275

Member ACHIONS........oo e 277

oo oL AN F= 1) ] 278

(O o1 To] | Y 2 280
NONINEAIANAIYSIS. ... 280

Plate ANAlYSIS.......covviiiiiiiiieiiiiiiiiees e eeee s 281
RETEIENCES. ...eiiiii e e e 285
Appendix A TroubleShOOtING..........uviiiiiiiiee oo 287
TrouBIESNOOTING. ... 287
Appendix B ANAlYSING TIUSSES......ciiiiiieiiiei i i e e et rree e e e e e e e e e aaaaaas 293
ANAIYSING TIUSSES. ...ttt mee e r e e e e e 293
Appendix C Section Map File FOrmat..............cccvviiiiieeeiieceeeeeeee e 295
SECtioN Map FOIMAL.......uuiiiiiiiei e e e e e e e e e e e e 295
Appendix D Text File FOrMAL............uuiiiiiiice e een e 297
TeXt File FOMMAL.......uuuiiiiiiircccr e eee e e e 297
Multiframe Text Example File..........o e 300
Appendix E Using Spreadsheets With Multiframe...........ccccovevvvvvieeeee e, 305
Spreadsheets With MUItIframe...........ccciiiiiii e 305
Appendix F QUAlItY ASSUIANCE.........uuuiiiiiieeeiiiiiceee ettt e e e snees e eas 313
QUAILY ASSUIBINCE. ... ..euveeeiierirriiririiirrneeeaeeeaaaeaaaaaaaaeeaeesamassrrrrnrennrranneannaaa—. 313




About this Manual

About this Manual

This manual is about Multiframe, a software system for structural analysis and design.

Chapter 1Getting Started
Directs ya to sources for installing and learning to use Multiframe.

Chapter 2 Using Multiframe
This chapter includes stdyy-step instructions in using the program. This will explain
most of the tasks you will carry out defining, analysing and designing a structure.

Chapter 3 Multiframe Reference
Gives an overview of the operations of Multiframe and a summary of the commands
used.

Chapter 4 Multiframe Analysis

Discusses the numerical methods used by Multiframe. It is important for you to
understand these methods and their limitations before using Multiframe for structural
analysis and design. The chapter ends with a summary of thelitegsadond limitations
of Multiframe.

This manual describes the three versions of Multiframe, 2D, 3D and 4D. Where
appropriate the manual will indicate features that are only available in the 3D and 4D
versions.
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Chapter 1 Getting Started

Chapter 1 Getting Started

This chapter befly describes where to find the relevant resources to

q Installing Multiframe

{ Learning Multiframe

Installing Multiframe

Instructions on instlling and starting Multiframe can be found in the Installation Guide
included in the package you received with the installation CD and copy protection
device.Alternatively, you can alsoconsult thenstallationguide online
http://www.formsys.com/installation

Learning Multiframe

The best way to |l earn to use Multiframe is
tutorials. These take you through all the basics of workinky Mitltiframe from starting

the application to modelling a simple 2D or 3D structure. The tutorials are supported by
videos. These videos can Muel tiinfsrtaame oe df rboym itr
installation CD or after downloading the installer frdme tveb. Alternatively, the entire

training, including videos, can be viewed online.

Go to theLearning Multiframepage on our website for the installer dovadand / or
start the tutorials onlindattp:/www.formsys.com/mflearning

Within Multiframe, the Learnind/ultiframe training can be accessed from:
9 Help menu in Multiframe

9 Start menu | Programs | Multiframe | Help (only when Learning Multiframe has been
installed)

Both new users as well as expaded Multiframe users will benefit from working
through this training document.

Continue reading:

I Chapter 2 Using Multiframe _; series of step -by-step instructions on specific tasks in
Multiframe.

{ Chapter 3 Multiframe Reference ; lists all menu commands available in Multiframe.

9 Chapter 4 Multiframe Analysis _; explains the matr ix calculation methods used in
Multiframe including sign con  ventions etc.
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Chapter 2 Using Multiframe

Chapter 2 Using Multiframe

After doing Learning Multiframe tutorials (s€&hapter 1Getting Startedor more
information) you should now have a basic knowledfygome othe features of
structural analysis and dgs using Multiframe. This chapter presents a series of step
by-step instructions to the tasks coveretiéarning Multiframeas well as other
procedures you will want to know about.

The chapter begins with a summary of basic computer skills, and thiiged by a
description of the tasks involved in analysing and designing a structure using
Multiframe. These tasks fall into three general categories; Creating the structure,
specifying the loads and interpreting the results of analysis. The fistdbctions of
this chapter reflect these categories. This is followed by detailed explanations of doing
design calculations, printing and saving data and transferring data to other programs.

9 Techniques

9 Using Views

1 Creating a Structure

9 Applying Loads

1 Analysis

1 Viewing Results

1 Printing

9 Data Exchange

Techniques

There are several techniques you can use in Multiframe to make modelling structures fast
and intuitive. In this section you wikarn about the different mouse and keyboard
techniques available in Multiframe.

9 Summary of Mouse Techniques

9 Summary of Keyboard Technigues

Summary of Mouse Techniques

You will use the following mouse techniques to do just about all of the tasks in this
chapter.

1 Click to select or activate something

9 Press to cause a continuous action

9 Drag to select, choose from a menu or move something
1 Shift -Click to select or to extend or reduce a selection
9 Ctrl-Click to select or to extend or reduce a selection

9 Double click to get information about an object

To Click
Position the pointer on what you want to select or activate
Press and quickly rehse the mouse button

To Press
Position the pointer on something
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Without moving the mouse, press and hold down the mouse button

The effects of pressing continue as long as the mouse button is held down.
Pressing on a scroll arrow results in continuousliieg. Pressing on a menu title
pulls down the menu and keeps it down until you release the mouse button.

To Drag
Position the pointer on something
Press and hold down the mouse button and move the mouse
Release the mouse button

To Shift-Click

Shift-click is used to extend or reduce the selection of joints and members
Hold down the shift key and click on the joints or members you wish to add to the
selection or which you wish to remove from the selection

To Ctrl -Click

Ctrl-Click is used to extend or reduce the selection of joints and members
Hold down the Ctrl key and click on the joints or members you wish to add to the
selection or which you wish to remove from the selection

To double click
Double click is used to get information about a joint or member in the Frame
window
Point to the item you wish to double click and then click twice quickly in
succession without moving the mouse.

Summary of Keyboard Techniques

Tab
You can use the Tab key to move horizontally within a table or to move from one
field in a dialog to the next.

Enter
The Enter key can be used to confirm the entry of numbers into a table and is the
same as clicking OK in a diad.

Arrow Keys
The- « keysRmay be used to move the selection in their respective
directions in the Data or Result tables or in tables in dialog boxes.

Delete - Backspace

The Delete or Backspacekmay be used to delete the current selection. If
nothing is selected and you are typing text or numbers, it will delete the character
to the left of the blinking cursor.

Ctrl
The Ctrl keymay be held down while typing another key kmose a command
from a menu without using the mouse. Menu items that have a key to the right of
the name may be chosen in this way. For example, to choose Undo from the Edit
Menu you could hold down the Ctrl key and type Z.

Shift or Ctrl

You can hold dow the Shift or Ctrl keysvhile clicking on something to add it to
the current selection or remove it from the selection if it is already selected.

Holding down the shift or Ctrl while drawing a member, dragging a member or
dragging a joint will constrain the movement to be horizontal, vertical or at a 45
degree angle.




Chapter 2 Using Multiframe

Home
Takes you to the top of the table in the Data and Result windows.

F2 function key
Shortcut key to execute a Linear Analysis.

Using Views

There are a number of tools in Multiframe to help you view your frame. This section
describes different utilities to display your structural model

9 View Directions
9 Rotating a 3D View
9 Zoom, Pan, Shrink and Size To Fit

9 Clipping and Masking

9 Rendering
9 Selecting Joints and Members

9 Selecting Load Panels

9 Selecting Patches
1 Selecting Plates

1 Symbols

1 Legend

View Directions

The View button in the bottom left hand corner of the Frame, Load and Plot windows
can be used to display a range of two and tbieensional views of a structure. Each
window has its own view and is contrdl separately by its view button.

Bottom

You can change the view by clicking on the View button and then clicking on the icon of
the view you require. You can also change the view by using the View3D toolbar.

|| =0

The view may also be changed via the Current \detamenu in the View menu.
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Rotating a 3D View

When you have a 3D view displayed in the Frame, Load or Plot windows, you can
control the angle of view by using the rotation controls at the bottom and right sides of
the window. Tle axes indicator indicates the current angle of view.

I |
-
View héu""'&"'J'A""'&""'&m

The control at the bottom controls the rotation about the y axis while the control on the
right hand side controls the rotation about the x axis. You can click in the control to
move the angle of ration to the position of the mouse. If you hold down the mouse
button after clicking in the control, you can rotate the structure back and forth until you
have the desired angle of rotation. If your structure is too large to draw rapidly as you
rotate it Multiframe will draw a partial outline of the frame.

3D Rotation

There is a Rotate command in the View menu and a corresponding Rotate button on the

View toolkbar. This allows for arbitrary 3D rotation of the current view in the 3D views

of the Frame, Lad or Plot window. The short cut to access this command is Shift

Mi ddl eButton c¢click (same as Autocad). The :
found in most CAD systems.

Zoom, Pan, Shrink and Size To Fit

The Zoom, Pan, Shrink and Size To Fit commandhke View Menu may be used to

control the scale of the graphics displayed in the Frame, Load and Plot windows. Each
view within a window has its own scale and centre of interest. This means you can have
a closeup plan view and a far away 3D view in geme window and simply switch

from one to another using the View button. You can also select these commands from the

View toolbar.
view =
i e e e E BB
Zoom

Zoomallows you to increase the size of the drawing in the front window.
i Choose Zoom from the View Menu

i Move the pointer to the top left hand corner of the area you wish to view
in close detail
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u Drag a rectangle down and to the right which encloses the area of interest
and release the mouse button

LT Multitr amedld - [Erame]

W, Ele E& Wew Frame Los Duply Came Tew Midow Help -] x|

* 2
Wiew |x=ﬂ3.6‘.'l =27 765 2=0 000 dw=8 83T dy=.0 453 &=0.000 L=11.551 B=24020

The window's contents will be4drawn to display the paof the structure contained in
the rectangle you have drawn.
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+ Frame =] E3

View |

If the mouse you are using has a wheel it can be used to dynamically zoom the view.

Pan
Panallows you to shift the display of the structure within the window upwards,
downwards, tdhe left or right.

u  Choose Pan from the View Menu
The cursor will change to a four arrowed cursor
u Press inside the window and hold down the mouse button

T MultiframedD - [Frame]

R, Ee E0U Uiew Fame Lot Displiy Cure Tie Window Help JNETES|
. A~
. o
. A
. A
R //
i
/v
o \\
/ .
~ N
“ N
A ~
. 2
[iew T

u Drag the drawing to its new location
i Release the mouse button to rdraw the contents of the window.
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«» Frame _ (O]
view |

You can use the Ctit keyboard shortcut to use the Pan command.

If not enough memory is available to move the image, a rectangle the size of the window
will be moved around as you move the mouse.

Shrink
Shrink allows you to decrease tige of the drawing on the screen by 50%.

i Choose Shrink from the View Menu
The drawing will shrink down to 50% of its current size and bdragvn.

«» Frame _ (O]
—
= - _‘_‘_‘“—\—._\_\_q

] <

View |x=16 559 y=08.411 z=0.000 dx=-65 327 dy=75 46

«» Frame _ (O]
B
]
View |

If the mouse you are using has a wheel it can be used to dynamically zoom or shrink the
view.

Page 11




Chapter 2 Using Multiframe

Page 12

Size To Fit

Size To Fit automatically resizes the drawing in the front window so that the structure
just fits inside the window in the current view. This is most useful after you have been
zooming, panning or shrinking as it returns you teaving scale that just fits the frame
inside the window.

Size To Fit Frame fits the whole frame inside the window.

Size To Fit Selection fits the selected members and joints inside the window.

Size To Fit Clipping fits the range of clipping inside thiadow.

The Home key can be used as a short cut to the Size to Fit command.

Clipping and Masking

Multiframe allows you to control how much of the structure you wish to view at one time
by use of two techniques named clipgpand masking. Clipping allows you to define a
three dimensional box which encloses the part of the structure you wish to work with
while masking allows you to selectively show or hide any member or group of members
in the structure.

For example, suppog®u wish to view the bending moment diagram for a given column
line in a frame. Without clipping, the diagram is very difficult to decipher. However, if
you select the column line and then choose Clip to Selection from the Clippimgesub
under the Edimenu, the diagram is made much clearer. Masking may be used in a
similar way. When a member is grey or hidden because of clipping or masking, it cannot
be selected or moved with the mouse.

Clipping

You can control the clipping of thérgcture in any of the two dimensional views in a
window. The clipping affects the display of graphics in the Frame, Load and Plot
windows. This means that you can use the clipping controls in a view of one window to
make it easier to see the graphica idifferent view of another window. There are two
types of clipping, clipping which draws the clipped out part of the frame in grey, and
clipping which makes the clipped out members completely invisible.

When clipping is turned on, the clipping bars displayed as dotted lines in the two
dimensional view. These dotted lines represent the boundaries of the clipping box.
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To change the boundaries of the clipping box, and therefore change which members in
the structure are vigie, you can press and drag on the bars with the mouse.

« Frame =]

-
|
|

If you want to move two bars simultaneously, you can press and drag on the intersection
between the two bars and drag them at the same time.

Page 13




Chapter 2 Using Multiframe

Page 14

View |

The small triangles locatl between the clipping bar on the edges of the window indicate
the drawing depth. These can also be dragged using the mouse and to help align the
drawing depth accurately the mouse will snap to objects and grids.

Clip To Frame

Usudly you will find it convenient to start by choosing Clip To Frame from the Clipping
menu. This positions the clipping bars so that they lie just outside the outer boundaries
of the frame. You will then find it easy to move the appropriate bar to tesitic

viewing to the part of the frame that is of interest to you.

Clip To Selection

You will also find it convenient to use the Clip To Selection command from the Clipping
menu. This will position the clipping bars so thatthe just outside the farthest extents
of the currently selected joints.

If you try to move a clipping bar past the position of its opposing bar (for example, move
the bottom bar up past the top bar) the opposing bar will be moved to maintain a small
distance between the two. This can be very useful when you want to move clipping from
one floor to another or from one column line to another. You can clip on the bar farthest
from the direction you wish to move and drag the two bars together.
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Clipping Zones
Clipping regions can be saved within Multiframe and used to restore clipping to a

predefined region. This enables the user to quickly restore clipping to a particular part of
the model. A clipped region is stored within Misime as Clipping Zone.

To save the current clipping region

i Choose Save Cframghe Clipping sulonmeruén the View
menu

i Enter a name to identify the saved region

Cancel |

u  Click the OK button

The current clipping regions can readily be restoredregi@mn stored as a clipping zone.

To modify a zone

i Choose Save Cframpghe Clipping silomeruén the View
menu
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Clipping zones arpatrticularly useful when working with 3D models as separate zones
can be defined for each of the 2D frames thake up the model. Each of these frames
can then be quickly accessed by simply clipping to each of the zones

Masking

Masking allows you to control the visibility of the structure by selecting members and
then choosing to show or hide thetfiyou use the Mask To Selectioommand in the
Masking menu, this will hide all of the members in the structure except those which are
selected. If you choose Mask Out Selectitie selected merabs will be hidden and the
remaining visible members will remain visible.

Like clipping, masking affects the display of graphics in the Frame, Load and Plot
windows and can also be used in a view of one window to make it easier to see the
graphics in a dierent view of another window. Masking can also be grey or invisible
however Multiframe will always ensure that clipping and masking both use the same
display method. i.e. either both will display in grey or both will make hidden members
invisible.

Masking is useful for situations where the area you wish to view is not rectangular in
shape and therefore is not suitable for clipping.

Rendering

Multiframe3D and Multiframe4D allow you to render the display of the frame in the

Frame, Load and Plot windows as aid to visualising the relative sizes and orientation

of the sections in the structure. Rendering involves drawing a representation of the

frame, complete with web and flange details, with hidden lines removed. Rendering can
only be done in the 3D &Ww in a window and only on the Deflection diagram in the Plot
window. The number of segments drawn per member on the rendered, deflected shape is

controlled by the precision set using the

To turn on rendering in thednt window
i Choose Rendeifrom the Display menu
A dialog will appear with the rendering options.

f
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i Check the Render Members check box to turn on the rendering

If you wish you can also choose whether to use shading on the sections and tehethe
draw separate lines for the edges of the sections.

The Section scaligeld can be used to exaggerate the sizes of the section shapes as they
are drawn in the rendered view. Because the size of sections is usually very small
compared to the size of the frame, this helps make the actual shapes more clearly visible.

The Rendered lengfield can be used to shrink the rendered length of the members back
from their actual end locations. This can help to&ilse the orientation and position of
members at a joint.

The OpenGL check box allows you to turn on and off the use of OpenGL rendering. This
provides high speed rendering with most graphics cards and also allows use of
transparency with clipping and sking. You will need to run off OpenGL rendering to

print a rendered view to a printer.

u Click the OK button

The structure will be drawn using rendering until you turn rendering off. To turn off
rendering, choose the Render command and turn off the Hiddea theck box.

| LFrame =10 x|
JJ"* ~ EHHJ/N?@J"H

. .
¥ 3
+ L
C WView e TR TR T H
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If you have clipping or masking turned on, rendering will only render the visible
members. If you have drawn custom sections using Section Maker, rendering will
display the actual shape of the custom section. Circular sections asgelispl
approximately as octagonal shapes.

Selecting Joints and Members

There are many techniques and commands that are used to selecting joint and members
within a graphical window. The most common way of selecting items is by using the
mouse. To selectsngle item

u  Click on the item

The selected item is draw as using a thicker line size to make it appear bold. Typically
this will be drawn in black but a different colour for drawing the selection can be set via
the Colour command in the View menu.

To exend or reduce the selection

i Shift-click on an unselected item to add it to the current selection

u  Shift-click on a selected item to remove it from the current selection
To select a group of items

u Drag a rectangle which encloses the items to be selected

If the rectangle is defined by dragging the cursor from the left to the right, a bounding
selection will be performed and only the items within the rectangle will be selected. If
shift is held down while dragging, the existing selection will be extendedhéth
additional unselected items that are contained within or intersect the rectangle.

When performing a drag selection there are two techniques for items. The first is by
using a rectangular box as described above. An alternative to this is to use a line
selection in which the user drags the end of a straight line across the screen. In this case
all members that intersect this line are selected and well as all joints connected to these
members.

The selection tool to be used when performing a drag smtestpicked using the View
Toolbar. Clicking on the dotted square or dotted line buttons chooses the corresponding
selection tool.

®Q ¢ @ BB

The Select menu contains a number of commands for helping to select items in the
model. Member and Joint may be seledigadpecifying their number or by a label.

Selecting Load Panels

There are many techniques and commands that are used to selecting load panels within a
graphical window. The most common way of selecting items is by using the mouse. To
select a single ita

u Click on the item

The selected panel is draw with dark pink colour to make it appear highlighted, but a
different colour for drawing the selection can be set via the Colour command in the View
menu.
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To extend or reduce the selection
u  Shift-click on an unselected panel to add it to the current selection
u  Shift-click on a selected panel to remove it from the current selection
u  Shift-drag to invert the selection in the selection rectangle
To select a group of items
u Drag from left to right a rectangle which endoses the panels to be selected

u  Drag from right to left to select all load panels which intersect or are
contained inside the selection rectangle

If the rectangle is defined by dragging the cursor from the left to the right, a bounding
selection will be prformed and only the items within the rectangle will be selected. If
shift is held down while dragging, the existing selection will be extended with the
additional unselected items that are contained within or intersect the rectangle.

When performing arag selection there are two techniques for items. The first is by

using a rectangular box as described above. An alternative to this is to use a line
selection in which the user drags the end of a straight line across the screen. In this case
all memberghat intersect this line are selected and well as all joints connected to these
members.

Selecting Patches

There areseverakechniques and commands that are used to select patches within a
graphical window. The most common way of selecting items isslmg the mouse. To
select a single item

u Click on the item
The selected patch is drawn adarker colour. A different colour fordepictingthe
selection can be set via the Colour command in the View menu.
To extend or reduce the selection
u  Shift-click on an unselected patch to add it to the current selection
u  Shift-click on a selected patch to remove it from the current selection
u  Shift-drag to invert the selection in the selection rectangle
To select a group of items

u  Drag from left to right a rectangle which encloses the patches to be
selected

u Drag from right to left to select all patches which intersect or are
contained inside the selection rectangle

If the rectangle is defined by dragging the cursor from the left to the right a bounding
selection will ke performedOnly the items within the rectangle will be selected.

If the rectangle is defined by dragging the cursor from right to left an intersect selection
will be performed. Any item that intersects the rectangle will be selected.
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If shift is held edwn while dragging, the existing selection will be extended with the
additional unselected items.

A second technique fgrerforming a drag selection is to use a line selectimen the

line selection tool is chosehd user drags the end of a straighe lacross the screehll
patches that intersect this linad all joints connected to these patciiesselected.

Selecting Plates

There areseverakechniques and commands that are used to select plates within a
graphical window. The most common waysefecting items is by using the mouse. To
select a single item

u  Click on the item
The selected plate édrawn in a darker colour . A different colour for depicting the
selection can be set via the Colour command in the View menu.
To extend or reduce tleelection
u  Shift-click on an unselected plate to add it to the current selection
u  Shift-click on a selected plate to remove it from the current selection
i Shift-drag to invert the selection in the selection rectangle
To select a group of items
u Drag from left to right a rectangle which encloses the plates to be selected

u Drag from right to left to select all plates which intersect or are contained
inside the selection rectangle

If the rectangle is defined by dragging the cursor from the left to the right aibgun
selection will be performed. Only the items within the rectangle will be selected.

If the rectangle is defined by dragging the cursor from right to left an intersect selection
will be performed. Any item that intersects the rectangle will be selected

If shift is held down while dragging, the existing selection will be extended with the
additional unselected items.

A second technique for performing a drag selection is to use a line selection. When the

line selection tool is chosen the user dragstigeof a straight line across the screen. All
plates that intersect this line and all joints connected to these plates are selected.

Selecting Patch Openings

There are several techniques and commands that are used to select openings within a
graphical whdow. The most common way of selecting items is by using the mouse. To
select a single item

u Click on the item

The selected opening is drawn in a darker colour. A different colour for depicting the
selection can be set via the Colour command in the Vienun

To extend or reduce the selection
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u  Shift-click on an unselected opening to add it to the current selection
u  Shift-click on a selected opening to remove it from the current selection
u  Shift-drag to invert the selection in the selection rectangle

To seleta group of items

u  Drag from left to right a rectangle which encloses the openings to be
selected

u  Drag from right to left to select all openings which intersect or are
contained inside the selection rectangle

If the rectangle is defined by dragging thesar from the left to the right a bounding
selection will be performed. Only the items within the rectangle will be selected.

If the rectangle is defined by dragging the cursor from right to left an intersect selection
will be performed. Any item that iatsects the rectangle will be selected.

If shift is held down while dragging, the existing selection will be extended with the
additional unselected items.

A second technique for performing a drag selection is to use a line selection. When the

line seletion tool is chosen the user drags the end of a straight line across the screen. All
openings that intersect this line and all joints connected to these openings are selected.

Select Patch Edges

There are many techniques and commands that are usedctmmgglatch edges like
selecting a patch edge within a graphical window. The most common way of selecting
items is by using the mouse. To select a single patch edge

u  Click the area inside the patch edge
The selected patch edge is drawn with the curréettsen colour to make it appear
highlighted. A different colour for drawing the selection can be set via the Colour
command in the View menu.
To extend or reduce the selection
u  Shift-click on an unselected patch edge to add it to the current selection
u  Shift-click on a selected patch edge to remove it from the current selection
u  Shift-drag to invert the selection in the selection rectangle
To select a group of items

u  Drag from left to right a rectangle which encloses the patch edges to be
selected

u  Drag from right to left to select all patch edges which intersect or are
contained inside the selection rectangle

When performing a drag selection there are two techniques for items. The first is by
using a rectangular box as described above. An alternativestig thiuse a line

selection in which the user drags the end of a straight line across the screen. In this case
all patch edges that intersect this line are selected.
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Select Opening Edges

There are many techniques and commands that are used to selpetiimgy edges like
selecting a opening edge within a graphical window. The most common way of
selecting items is by using the mouse. To select a single opening edge

i Click the area inside the opening edge
The selected opening edge is drawn with the cuselection colour to make it appear
highlighted. A different colour for drawing the selection can be set via the Colour
command in the View menu.
To extend or reduce the selection

u  Shift-click on an unselected opening edge to add it to the current seliect

u  Shift-click on a selected opening edge to remove it from the current
selection

i Shift-drag to invert the selection in the selection rectangle
To select a group of items

u Drag from left to right a rectangle which encloses the opening edges to be
selected

u Drag from right to left to select all opening edges which intersect or are
contained inside the selection rectangle

When performing a drag selection there are two techniques for items. The first is by
using a rectangular box as described above. An atteento this is to use a line

selection in which the user drags the end of a straight line across the screen. In this case
all opening edges that intersect this line are selected.
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The information displayed in the graphical wawgs may be modified by the user via the
Symbols Dialog. This dialog is accessed via the Symbols command in the Display menu.

Symbol Display 5[
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This dialog has options to display information related to the jaimsnbers and panels

in the modelFor joints, his includes the properties of the joint such as its number, label

or local axes. Other symbols can be displayed to indicate other information related to
joints such as restraints, joint masses, and linked joints. Similar options are available for
membersand panks; they may be displayed with their number, label, length and local
axes. They may also be annotated with their section names or shapes. Symbols
representing other properties that are related to the ends of the members may also be
shown an include ene@leases and offsets.

Other setting available via this dialog allow the display in the plot and loads windows to
be customised. A number of options are available that specifies how and if loads are
display and whether the loads are labelled with theimmades. Similar options are
available for controlling the display of reactions and labels in the Plot window.

The colour used to draw each element in the Frame window is also set via the Symbols
dialog. Members in the Frame window can be displayedywsimumber of colouring
schemes that use different colours to distinguish members based upon their section,
section shape or label. Grouping of members may also be highlighted by displaying
members using the colour of the group in which they are contaiéegend

summarising the colours used in drawing the model may also be displayed.

The symbols toolbar provides a number of buttons to toggle the display of the more
frequently used symbols.
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Legends

Legends displaying the meaning of@als used to display members and loads can be
displayed by selecting the corresponding option in the SyBisplaydialogavailable
from the Display menu

A feature of some of the legends used in Multiframe is that you can use the legend to
modify the stection in the current window. Double clicking on the text of an item in the
legend will select the corresponding items in the model. For example, this can be useful
for selecting all the members in a group, all the members with the same label or all he
members with the same section type.

Member Legend

Members in the Frame afibt window can be displayed in colour. The colour of the
member is selected via tBymbol Display dialog (available from the Display mehy)
choosing a colour scheniehe following options are available:

Default colour

When this option is selected, the default colour settings will be Tibeddefault
colour settings can be set via the View | Colour dialog.

Section
When this option is selected,h e me mber s 6 c getl asparthevi | | be
colour of the Section type hE legend will list all different secth types used in
the structure.

Section Group
When this option is selected, thee mber s6 col our will be dis
colour of the group their assigned section tgpngs to. Théegend will list all
different section groups that the members used in the structure belong to. Section
groups are for example UB, Channels, Equal Angles etcetera.

Section Shape

When this option is selected, thee mb e r s 6 ¢ o Iplayadas pei thel be di s
colour of the shape. THegend will list all different shapes of the members used
in the structure. Shapes are for example Tube, | section, Channel, etcetera.

Label
When this option is selected and members have been lalibadembes 6
colour will be displayed as p#relabel colour. Théegend will list all different

labels.
Type
When this option is selected, thee mber s6 col our will be dis
member type colour. THegend will listthedifferent types of members e in
the structure. Types are for example fATe

Group (in current group set)
When this option is selected and members have been assigned to groups,
member s6 col our wil/l be di sphergpdd as per
will list all different groups used in the current group set. For more information on
Groups and Group Sets, please Geaupingon paged6.

Component
When this option is selecteddmembers have been assigned to components, the
membersé col our wildl be di splayed as per

list all different components.
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You can use the legend to quickly select members that shasarttee
propertyor label.For exampleif you want toselect all membernwith a
Tube shape, you set the Colour scheme to Shape in the Display | Symbols
dialog and then double clidnfi T u linehé legend.

Load Legend

The colour used to display each load in the Load Window isysstlecting the colour
scheme in th&ymbol Display dialog (available from the Display merg with
members, various properties of the loads can be displayed graphidedlfollowing

options are available:
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Load type
Display the colour of the load bli¢ Load type. Load types are for example: Local
Member Point Loads, Local Joint Loads etcetera.

Direction
Display the colour of the loads by the direction the load is in.

Localised index
When several loads are applied on one member, their display senhdmethat the

1902939 é | oads o areskowrtimdifferentolbers
Loadcase

Display the colour of the loads by base load case from which load originates.
Loading type

Display the colour of the loads by the Loading type. Loading typesedor
example dead, live, etc

Symbol Display 5[

—Jaint —Member —Flok
v humbers [v mumbers ¥ Elot Yalues
[ Restraints [~ Labels [~ Force Reactions
v Joinks r Lengths [~ Moment Reactions
v Releases [ Bxes [~ Reaction Yalues
v Masses v Releases ¥ Reaction shading
Iv Lirks [ Shrink Members v criginal Structure
[~ Labels [~ Masses [+ Plat Legend
¥ Axes [V Offsets ¥ Show Enveloped Cases

r | Type j r I Type j —Design Member

- I Release Labels vl [+ Design Members

[ Labels
Loads —Section v Mumbers
¥ Loads ™ Names [ I Length vl
V¥ Load Yalues [ Group Mame
v Load shading [~ Shapes rPanel
[ self weights [ Axes Iv visible
| Section Marks | W' Mumbers
—Calour ¥ Labels
b v Axes
Members
Fadl Cal wfleqerd ¥ Support Markers
Default Colour
Loads Section ¥ Leqend ¥ Load Area Markers
Section Group ¥ Loads
Section Shape
¥ Save SettindLabel ¥ CornerfEdge Loads
Cancel |
iEroup




Chapter 2 Using Multiframe

Sections N
Member Legend ® | 123 7x5.0 CHS
O 460UBE2.1

W Z00UB20 8

W Z00FFC

Load Legend O z10ucte

O 200x100x9.0 RHS

Tvpe

O Local Joint Loads

& Global Joint Leads

O Local hdember Point Loads
O Global hiember Point Loads | [
@ Local hember Dist Loads
W Global hember Dist Loads

Load Caze 1
I View I _||3] T T T T T _éj T T T || T D| T T T T g|J T T T T |éj

The Load kgend is activated by selecting the check box next to the loa
colour scheme in the Symbol Display dialog (available from the Displa
menu).

Legend Properties

Legends are drawn in the corners of a windbyvdefault this is the top right hand

corner. The position of the legends can be modified by the user via the Legend submenu
contained within the Display menu. The font size and style used to draw the legend can
also be customised using the commandhénLegend submenu.

In many instances it is also possible to customise the colour of each item in the legend.
This can be done via the submenu or by double clicking on the colour box in the legend.
Note that many legends use the same list of legendrsadmal that editing the colour of

an item in one legend will be affect the colour in many legends.

A popup menu can also be activated by right clicking the mouse on the legend. The
popup menu has options to edit the colours, style and position of grallagd to
choose the current colour scheme.

Centre of Gravity

Multiframe calculates and displays the centre of gravity of the model while you work.
The CG can be displayed graphically in the drawing windows and is also displayed at the
bottom of the Sewns table in the Data window.

As of Multiframe v14, the Centre of Gravity calculation now includes Joint Masses.
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DXF Background

It is now possible to load a DXF file and display it in the background behind your
Multiframe model. The command can be accé$sam the Import sumenu under the

File menu. A DXF Background menu item in the View menu and a corresponding icon at
the end of the View toolbar can be used to turn the display of the DXF background
image on and off.

laa e s B HB s FE

You can control the colour ofi¢ DXF background image using the Vi€mlour
command and selecting the item at the end of the list.

Before importing a DXF file, you should be aware of somegpoeessing that you
should do before loading into Multiframe.
1 Only lines, linear polylines a@harcs will be loaded
9 All blocks should be exploded prior to import
1 All polylines containing arcs should be exploded
1 Units in the DXF file should match units in the Import dialog which appears in
Multiframe when loading the file

oA

Section Library - C:\Documents and Settings'phil'\Desktop‘SectionsLibrany.slh

Total Total
Section Group HEA Humber Us| Length LS Maz=s
m kg/m
m kg
Unegual An 7.214 4 28895 14.200 409,744
(] 2657 2 11.314 72.800 24769
Total 1713303 90050.922
CGx 17.628
CGy 11.408
CGz 23.709

(»]A Spring Members & Joint Masses ) Sections A Materials A Step Load AL <

A CG icon shortcut inhe View toolbar can be used to turn the CG icon on and off.
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The centre of gravity calculations include the mass of all of the members in the model as
well as the mass of any plate elements in the mankjoint masses

Creating a Structure

Creating a structure with Multiframe involves defining the geometry, restraints, section
types and the connections of the structure by drawing in the Frame window. You can
also use the prdefined generation aids to automatically dounst portal frames or
geometrically regular structures.

This section begins with a description of the drawing techniques you can use to create a
structure. This is followed by a summary of how to select joints and members in the
structure and how to uddultiframe capabilities to assist in generating commonly used
structures. A description of the commands that can be used to specify data defining
restraints, section properties and members with pins or moment releases, completes the
section.

Drawing

Members of the structure may be drawn directly by using the mouse to define the

beginning and end points of a member. The scale at which this drawing is carried out

may be specified by choosing the $izec o mmand f r omu Thh maxiviime w Me
and minimum coordinates to be used in the x, y and z directions may be entered and
Multiframe will scale these coordinates to the current size of the Frame window. All
movements in the window are accompanied by a display of the curiatérpo

coordinates in the lower left hand corner of the window. All coordinates are shown in

the current length units as set using the Units command from the View menu.

Similar to membersdé drawi ng, byusmgmhnepbanel s c
drawing commands from the Geometry Menu or shortcuts. The panels can be either
triangle or quadrilateral, but have to be planar.

Patches can also be drawn directly by using patch drawing commands from the
Geometry Menu or shortcuts. The patches caritherdriangle or quadrilateral, but
have to be planar.

Openings can also be drawn directly by usipgningdrawing commands from the

Geometry Menu or shortcuts. The openings can-saldd, but have to be planar and
are associated with a patch.

Setting the Size

Before starting drawing, you will need to set up the drawing area for the size of frame
you intend working with. To do this

i ChooseSizé from the View Menu
A dialog box will appear with the dimensions of the structure.

i Enter the maximum and minimum coordinates you wish to use in each
direction

i  Click the OK button
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it OF.

Min y 0.000 ft Cancel |

Drawing Grid

Multiframe has a builin facility to allow you to have your drawing automatically align
with an evenly spaced grid. You can control the spacing, dispthuse of this grid
wi t h t hcemn@mdifrairéthe View Menu.

it ChooseGri from the View Menu

Grid |
—Spacing——————— 1 Dizplay——
. |1.nun i ¥ Snap
v “isible
y |1.IIIEIIZI ft
_EIK
z |1.IIIEIIZI It
Cancel |

i Enter values for the x, y and z spacing of the grid

i Click on the Visible checkbox if you want the grid to be displayed in the
Frame Window.

i Click on the Snap checkbox if you want drawing to align to the grid.
i Click the OK button

If you want to have the joints automatically align with the grid, but do not want to see the
grid, simply unselect the Visibleuttan before clicking OK. Similarly you can select the
Visible to have the grid displayed as a visual guide, but unselect thet8ntgable the
automatic alignment with the grid.

Structural Grid

Multiframe also has facility to define a 3D structural grid that allows you to have your
drawing automatically align with a predefined grid associated with the building.
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The structural grid is composed of a number of planar grids that nominally represent a
floor within your building. You can control the size, location, labelling, and use of these
grids with the Structural Grmbmmand in the View Menu.

it Choose Structur al Gridé from the Vi

Grid Manager x|

Hame Plane PDE:;"DH Vizible | Labels | Snap | Color
1 Floar 1 il 0.000 v ™l ™l
2 Floar 2 ®Z 5.000 ™l ™l ™l
3 Floar 3 ®Z 12.000 ™ ™ ™

Duplicate... |
_Edv. |
__Dekte |

Delete

Edit...

Font... | k. | Cancel I

The Grid Manager dialog appears that allows you to add, edit, deletecalify the
behaviour of grids.

4

The table of grids can be used to directly edit some properties if the individual grids that
make up the structural grid. The behaviour and display of each grid can be controlled
individually. As with the drawing grid, you want to have the joints automatically align

to a grid, but do not want to see the grid, simply unselect the Viziiien before

clicking OK. Similarly you can select the Visibte have the grid displayed as a visual
guide, but unslect the Snapo disable the automatic alignment with the grid.
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Adding a Grid
To add a new grid

i Click on the Addé button
The Structural Grid dialog is displayed which is used to define the properties of the new

grid.
structural Grid x|
Iame IFI::u:ur 4 Plane
(Gl
Position [7'] I'IE fi 7y
oy
— Gnd Lines
# Positions | Z Positions I
Mumber of lines |4
Position | Spacing
Label ) i
1 1 0.000 0.000
2 2 5.000 5.000
3 3 10.000 5.000
4 4 15.000 5.000
s
V¥ Label: v Visble [ Snhap
Cancel |
u  Enter the name of the grid
i Choose orientation of the grid by selecting a plane.
u  Specify the position of the grid by setting the location of the grid along the
axis perpendicular to the plane of the grid.
u For each of the two directions in the plane of the grid specify the number
of grid line and there location.
u  Click the OK button
Editing a Grid

To edit an existing grid

i Select the row in the table of grids corresponding to the grid to be edited.
Alternatively just a cell in this row can be selected.

it Click on the Edité button

The Stretural Grid dialog is displayed which is used to modify the properties of the grid
(see above).
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Deleting a Grid
To delete an existing grid

u  Select the rows in the table of grids corresponding to the grids to be
deleted.

i Click on the Deleteé button

You will be prompted to confirm that you wish to delete the selected grids.

Duplicating a Grid
To edit an existing grid

i Select the rows in the table of grids corresponding to the grids to be
duplicated.

i Click on the Duplicateé button

Duplicate Grid x|

MHurnber af Times I
Spacing I'I .0ao fk

] I Cancel |

i Enter the number of times b duplicate the grids
i Enter the distance to increment the position of the duplicated grids.
i Click the OK button

Drawing Depth

When you draw in a two dimensional view it is necessary to specify the depth at which
you are drawing. Faexample, when drawing in the Top view, the y coordinate must be
specified for any members drawn.
To change the current drawing depth

i Choose DrawingDeptle f r om t he Vi ew menu
A dialog box will appear with the current depth selected.

s [
¥ |n.nnn ft
z |n_nnn ft

Cancel

i

Typein a new value for the depth and click OK to set the new depth.

Snapping to Joints and Members

Drawing in Multiframe will also automatically align to joints and members in your
model.
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You can control which parts of the model the cuwsitirsnap to when drawing via the
Drawing Settings dialog from the Geometry menu. This dialog gives you options to snap
to

1 Joints

9 Members

1 Member quarter points

9 A customised number of points alongm  embers

9 Perpendicular point on member
The option to snap to a perpendicular point on a member is only used to snap the second
end of a line been drawn such that the line is drawn perpendicular to the existing
member.

When drawing in a 3D view the drawingfdults to be located in the current working

plane. This plane is the plane oriented most perpendicular to the current viewing
direction which passes through the current drawing depth. The axes indicating the origin
of the coordinate system highlight thres that identify the orientation of the drawing

plane. When the cursor snaps to an existing item in the model the drawing will snap to
this point in 3D space.

When drawing is a 2D view snapping to existing pasts of the model out of the current
drawingplane can be a problem. For example, when trying to draw a planar structure in

front of an existing part of the model the cursor may snap to existing objects which can

move the drawing from the current working plane. To avoid this problem all drawing

canbe forced to occur in the current working
to working plane optiond in the Drawing Set
the cursor will still snap to existing parts of the model but drawing will be gisgjeback

to the current drawing depth.

When drawing or dragging you can stop the cursor snapping to joints, members and grid
points by simply holding down the ALT key while performing the operation.

Dynamic Line Constraints

By default, drawing will occur on the current working plane which is the plane aligned
with the global axes, that is most normal to the current viewing direction and passing
through the current drawing depth. To help with the alignment of the madiéd afiow
drawing out of the current working plane Multiframe uses dynamic line constraints.
When drawing a member, if the cursor has snapped to a joint and the mouse moved in
the direction of one of the global axis, drawing will be constrained to ataung this
direction in 3D space.

The constraint of drawing to the global axis direction described above is in fact part of a
more general concept for automatically constraining the direction the mouse moves in
3D space. The drawing direction can als@testrained to occur in the direction of
members connected to a joint. If the mouse is moved in the direction of a member
attached to the joint then drawing will be constrained to the direction of that member in
3D space.

When movement is constrained tfiezction of a global axis or element, a small arrow
will be drawn at the cursor pointing in the direction of the line of the constraint. The
colour of the arrow indicates is the constraint is in the direction of a global axis or a
member.
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The drawingconstraint will be deactivated if the cursor is moved to far away from the
direction of the constraint. This can be avoided by holding down the shift key and this
will force the current restraint to remain active.

Dynamic line constrains can be disabléalthe new Drawing Settings dialog.

Drawing Settings

The Drawing Setting dialog from the Geometry menu allows you to modify options
associated with snapping to objects in the model, the use of dynamic line constraints and
other gtions associated with graphically interacting with the model.

Drawing Settings ﬂ

—Snap ta —Opkions
v J'I'"'lts v Drvnarnic line conskrainks
[~ Members [ Show snap tips
[ Member quarter paints Jaink snap talerance |4— pixels
[ Custarn member paints Member snap tolerance |4— pixels
Mumber af divisions IS—
[ perpendicular point

[~ Constrain drawing ko working plane

[ Lock Geometry

2K I Zancel |

The Lock Geometry option in this dialog provides a means for stopping the geometry
and topology of the frame from being modified. This includes disabling all drawing,
dragging and generatiai structural members.
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This dialog also provides some options for controlling how far the cursor will move to
shap to an object in the model. The Joint snap tolerance specifies how close the cursor
has to be to a joint to snap to the joint. Similarky lember snap tolerance specifies

how close the cursor has to me to a member (or point on a member) to snap to the
member. In general the member snap tolerance should be equal to or smaller than the
joint snap tolerance. By default these values are quitdl but for most models

tolerances of 20 pixels or greater can be used.

Setting the Origin

Multiframe has an origin for its coordinate system indicated by a symbol of x, y and z
axes drawn in the Frame window. You can control the disgl#éhese axes by using the
Axes command from the View Menu.
You can also change the location of the origin, relative to a structure.

i Choose Moveé from the Geometry menu

A dialog box will appear allowing you to enter x, y and z coordirfatethe new
position of the origin.

Move x|

" Selection

2 IEI. oaa ft 0K
L] IEI. ooa ft
Z IEI. ooa ft

This command is useful for creating structures that are made up of laresristtbres.
You can shift the origin to a convenient location prior to doing the drawing for each sub
structure.

Cancel

Adding a Member

To add amember to the structure
i Choose Add Memberfrom the Geometry menu
u  Or Click on the Add member icon in the Member toolbar

i Move the pointer to the position of the first joint

Frame

Press the mouse button at the
position of the first joint

x=0.00 y=0.00 z=0.000
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i  Press the mouse button and drag to the position of the secojuiht
(Windows users have the option of just clicking on the first joint instead of

dragging)

» Frame M=l

Existing member in the frame

View |

i Release the mouse button (You also have the option of just clicking on the
second joint to complete the new member)

+ Frame _|0O0]

‘ New member is

drawn here

Members will be connected
at this joint

View |

Holding down the shift key while drawirgmember constrains the new member to be
either vertical or horizontal or at 45 degrees.

When you draw the new member, the coordinates of the mouse will be displayed in the
bottom left corner of the window. Also, the distance and slope of the currétitmpo$
the mouse from the last point will be displayed.

[View [x=2705 y=-0.058 z=0.000 chx=-10.361 chy=-13.123 dz=0.000 L=16.720 @=-51.710 |

When drawing in the 3D view, you can only draw a member between two existing joints.

If the grid is turned on while you draw the member, the position of the joints will snap to
the grid. The dep of the member will depend on the setting of the depth for the current
view. See Depth above for an explanation of how to set this depth.

Adding a Load Panel

There are several ways for users to add a load panel to the structure. From Geometry
Menu, a ger can:

i Choose Add rectangle Load Panel from the Geometry menu

u  Click on two nodes at diagonally opposite corners of the panel.
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To add a triangular load panel
i Choose Add 3node Load Panel from the Geometry
i Click in anti-clockwise order the three nodeshat define the corners of the

=[O/
[*vrméBEmalamn|< T = 1]/l
0w | = |
? ["Groups <0
g Group Set 1
I f W (Ungrouped)
L[1] £
I/ o~ o -
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+ g
# View |x=5000 y=5.000 z=0.000 cbx=5.118 dy=-5 036 tiz=0.000 L=7 181 @=-44.532

To add a quadrilateral load panel
i Choose Add 4node Load Panel from the Geometry menu

u  Click in anti -clockwise order the four nodes that define the corners of the
panel.

ol
[*vrméaBEmalan|< T & 1]/l
o= EE|
) Groups -0
g Group Set 1
Iy H W (Ungroupedy
L[1]
r g <|~ L
L]
4 I
o B
| | e
= ,
”” 1
2 P
o i | F
<08
% =
%4 I '¥iew [2=0548 y=5.505 7=0.000 che=0.640 dy=-4 329 tlz=0.000 L=4 376 B=-81 562

To automatically add load panels betwmeaall of the members in a planar region (eg a
floor or frame)
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u  Select the members which define the planar region

| |t
T———1
e X | —tT—t—1__|
B ||| L 1] __/_:._/’““—_-———____w__h
) — r— |
=" = -:::?h_ﬂ>
e /:;mﬁf_':,____h L{_,?“ I
. =T t—1__| 1
[T —
T
sl g
— - —
o - il et -
fparmrt o
L]

i Choose Autegenerate Load Panels from the Geometry menu

Adding a Patch

There are several ways to add a patch.types of patches thatwde added are

rectangular patches, triangular patches, quadrilateral patches, and automatically created
groups of patches in a floor or frame. The commaodsld thesare available from the
Geometry menu or from the patch toolbar. They are similartadiresponding

commands for adding load panels.

To add a rectangular patch
i Choose Add rectangle Patch from the Geometry menu

u  Click on two points/nodes at diagonally opposite corners of the patch.

- MultiframedD - [Frame]
i Edk View Select Geomelry Growp Frame losd Displey Cas= Andyse Time Desgn Widow Help
D@ 9 b2 s RN 2 R N R A Y e L P o [

[2] =] Fxeil< i - W v e T e

=N EHABE@a| MM e SN L e

View [ =5 314 ya 403 70 D00 cheed 528 ey~ 84 cizeD) 000 L=6 274 =36.245 O
Reccy Pt M
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To add a quadrilateral patch
i Choose Add Nnode Patch fran the Geometry menu

u  Click in anti-clockwise order the four points or nodes that define the
corners of the patch.

Multiframe4D - [Frame]

® Fiz Edt View Select Geometry Group Frame Load Display Case Analyse Time Design Window Help _a x|
DEE +ke 9 32| aae@ BB @& 3] =2 b 65
FIBERE BE | e m@ [ £ | FEEEEEEE
[@E2{d doadad 0 A &a &L
~rAABmm & m e SNIFELDs L e || [ o
f
o ecim)
0 o et
o
S
(]
View [ x=0.863 y=6.177 z=10.000 dx=0.807 dy=-3 359 dz=-0.000 L=3.942 @=78.185
Ready CAP* UM

To automatically add Patches between all of the members in a planar region (eg a floor

or frame)
u  Select the members which define the planaegion
| | [
Patch = é‘“‘ﬁ*Z_»___ |
= 1(d = P | s e
q’atche: 'Z*———H.Zj::7‘—i 7.—77
4"‘-—:- “__-7
] — = I
R =

u Choose Autegenerate Patches from the Geometry menu

Page 40




To automatically convert load panels to Patches

i

i
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Select a group of load panels to be converted in the Frame window

1

e

=
T =T

1=

=T
=

=T
=T

Choose Convert Load Panel to Patch from the Geometry menu

Editing a Patch

L
=

i

\

To change the properties of a patch

i

Double click on the patch in the Frame window
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Patch 1 Properties f'5__<|

Patch Properties |

Label

Bending Thickness
Membrane Thickness | 30,000
Mass Per Area 0.000 kajm?

Material
Group |No Material ~ ‘

|
n

M
i

Material |No Material ~ ‘

Mesh type and spacing

() Non-uniform Mesh Size l:l m

(®) Unifarm

":::er Node1 | Node2 | ElsiSide Sm:_z'"g &
i 1 4 5 1 5000
2| 2 5 & 1 5000
R ] 7 1 o000
4 7 4 1 5000 v

(O User Defined Mesh Type

Colour

I

To edit patch mesh densities, enter a label and thickness for the patch, and also edit the
material and user colour of the patch. The numbers of the nodes and sigepaitth
are as shown in the diagram below.

4 Side 3 3
Side 4 Side 2
y 6
X 0
1 Side 1 2

To edit the patch node sequence by using the Rotate Patch Axes icon in the Patch
toolbar.

by

Gl e &2k

|Rntate pakch axesl

This will rotate the patch nodes so that they all move one placelackiwise. This is
mod useful when used several times to change the local axes and direction of a patch.
To change the axes of a group of patches

u Select a group of patches to be changed in the Frame window

i Right click and choose Rotate Patch Axes from the pop up menu

u Click on an icon to change local axes of the patches
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The same techniqus usedo change the labels and colours of a group of patches by
choosing the corresponding items form the pop up menu.

To flip patch normal direction by using the Flip Patch Axes icahénPatch toolbar.

RO & |-E
Flip patch z-axis
This will f1ip pataishregardlessodrodeddquercestso tivah ,

they all move all patch normal to their opposite directions. This is most useful when
assigning all patches to the same normal direction.
To change the normal directions of a group of patches

i Select a group of patches to be changed in the Frame window

u  Right click and choose Flip Patch Axes from the pop up menu

i Click on an icon to change local axes of the patches

The same technigus usedo change the labels and colours of a group of patches by
choosing the corresponding items from the pop up menu.

Add N-sided Patches & Openings

Multiframe allows rside patches to be drawn in structural designing. Adade patch
command is available from ti&@&eometry menu or from the patch toolbar.

To add a Nside patch
i Choose Add nnode Patch from the Geometry menu

u  Click in anti-clockwise order the N points or nodes that define the corners
of the patch
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[ 4 MalttrametD - o — [E=REERT)
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. Sections
= M (No Section)
L)
in Patch Material

0 (Mo Material)
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o
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=
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&

R

. |
4 y

T—)x
View | x=-1.374 y=11.209 z=0.000 dx=—£.043 dy=11.872 dz=0.000 L=13.321 §=63.025

Ready CAP*  NUM

To add a Nside patch openings

Patch =)
Eood @l E e

Patch Openings

i Choose Add Patch Opnings from the Geometry menu or icon button

u  Click in anti-clockwise order the N points or nodes that define the corners
of the patch opening
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DS welae [ ecsc@ @R = #@eEExE 2= 57 6
BB R GIE |20 @ |fops - H &
(B[ <1 & | (@) e [EE)al @l c (3] & 8 & A L &

s B A B | e | gl ANIFEEL L e
=0~ A d
Patch Material
01 (No Material)
FEE
AL,
CPEAIIS D,
Aaal
L
L
I
View | x=7.583 y=7.228 z=0.000 dx=-3.412 dy=3.839 dz=0.000 L=5.136 8=48.366
Ready CAP*  NUM

Edit Patch Openings

To change the properties of a patch opening

i Double click on the patch opening in the Framevindow

Patch Cpening 1 Properties lﬁ
Patch Openings
Label |
Patch Mo. 1

[T]Boundary only

[ Ok H Cancel l

e

A

You can enter a label. If boundary only option is selected, Multiframe will add

triangular mesh onto the area of openings, but as well as retain the opening boundaries.
This option will be very useful for users to increase the mesh densitestain areas of

a patch or retain a line segment or members inside a patch.

Delete Patch Openings

To delete a patch opening
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i  Select patch openings in the Frame window

i Hit the delete key from key board or Choose Delete Patch Openings from
the Geometry meawu

Edit Patch/Opening Edges

To change the properties of a patch/opening edge

i Double click on the patch/opening edge in the Frame window

& MultiframedD - [Frame] — — = T
% File Edit View Select Geometry Group Frame Load Display Case Analyse Time Design Window Help Debug

DEHE| o |(8e || aa+c@ AR EE@DFErBE: LHY B
BB | (2 [ | mmstis] A G
[EEEd (@ g @ e @ c[@) 2 8 o a4 &

v A B @ | A \ [~ SNIFEDL L] e

0| | B @ | @ E s |

I

an

g 1 pa s

V.-VAV -
2 ‘W«X'
T NN \
Patch 1 Edge 4 Properties ==

- Patch Edge

2

. Start Node: 4

& End Node: 5

+ Mesh Density: 5

[ Use side density always
Mesh Ratio: 1
[¥] Meshing on members
Conce

You can change the mesh type of a patch/opening edge, mesh density and mesh ratio etc.
You can also decide whethgou would like patch/opening edge members to be meshed

or not. Patch/opening edge option will be very useful for users to interact with mesh
density along the edges to their adjacent patches.

Delete Patch/Opening Edges

Either patch or opening edges nahbe deleted unless their parent patches or openings
have been deleted.

Meshing a Patch

To change the mesh densities of patches

u Double click on the patch in the Frame window or Select a group of
patches to be changed in the Frame window

o Right click and choose Patch Meshing from the pop up menu
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Patch Mesh Settings E]

IMeshing
(%) Unifarm Mesh

Side 1
Side 2 1
() Mon-uniform Mesh

For uniform meshes specify the mesh density along each side of the patch. -For non
uniform meshes type in a value for maximum length of a plate side and Multiframe
automatically generasall plates for you.

Patch Mesh Patterns

There are two types of triangular meshes for patches, uniform anghiform. 3 or 4-
sided patches without openings could be meshed to uniform patterns. All other patches
with or without openings have to be noniformly meshed.

At each patch or opening side, there are three mesh types, uniform, lineatliapdrbi

To mesh a patch, you could specify the mesh density, type and ratio along each side of
the patch and openings. In patch property window, the user defined mesh tgpehapt

been removed, replacing with a comprehensive patch side meshing algorithm. Each
segment/side has new fields such as density, type and ratio.

1 Densityi number of segments of a patch/opening side;
1 Typei mesh type can be uniform, linear oflibiear,

1 Ratio’i is the length proportion between max sg#igment (Rmax) and the min sub
segment (Rmin). If Ratio is negative value, meshing along the patch/opening side

will be in an opposite direction.

With different combinations among density, type and ratsers could create all kinds of
patch mesh patterns.
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.
Patch 1 Properties @
Patch Properties
Label | 1 2
Bending Thickness 15,000 mm
Membrane Thickness 19,000 mm
Additional Mass 0,000 kgfm2 u :
Per Area
Material
Group Mo Material hd
Material Mo Material hd
Mass Per Area 0.000 kajm?
() Non-uniform Mesh Size | 1018 m
@ Uniform
Bndry | Side | Node 1| Node 2| ElsiSegs | Type Ratio =
111 1 4 3 8 Bi-line 6 1
2|1 2 3 2 8 Bi-line ] C
3 |1 3 2z 1 8 Bi-line 6 1
4 1 4 1 4 2 Bi-line 6 C
4 1 [*

Patch 1 Properties

Patch Properties

Label 1 2
Bending Thickness 10,000 mm 4
Membrane Thickness 17,000 om
Additional Mass 0.000 ka/m? 4 3
Per Area
Material
Group Mo Material -
Material No Material hd
Mass Per Area 0.000 ka/m?
() Non-uniform MeshSize | 1.018 m
(@) Uniform
Bndry | Side | Node 1| Node 2| ElsiSegs | Type Ratio =
111 1 4 3 ] Bi-line Bl 1
Z |1 2 3 2z ] Bi-line Bl C
3|1 3 2 1 ] Bi-line Bl 1
4 |1 4 1 4 ] Bi-line Bl C
4 | [} +
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,
Patch 1 Properties
| Patch Properties |
Label | 1 2
Bending Thickness 10,000 mm 1
Membrane Thickness 19,000 mm
Additional Mass 0.000 ka/m2 : 2
Per Area
Material
Group [Nc Material ']
Material [Nc Material ']

Mass Per Area 0.000 kg/m?

() Non-uniform Mesh Size | 1.018 m

@ Uniform

Bndry | Side | Node 1| Node 2| Els/Segs | Type Ratio &
11 1 4 3 8 Linea il 1
2 |1 2 3 2 2 Linea -5 C
3|1 3 2 1 2 Linea -5 1
4 |1 4 1 4 & Linea £ C
< | m 3

Displaying a Patch or Plate

Multiframe allows control of the display of a range of symbols associated with patches
and plates. These options are available via the Symbols command in tlag Dispu or
more commonly via the icons in the Paflate Symbols toolbar.

Patch-Plate Symbols ]

2] e Y 1= ) = = e S S N

These icons control visibility of
9 patches, patch meshes, edge nodes, internal nodes

9 patch colour fill, patch outline, patch axes, patch numbers, patch labels, patch
materials p atch thickness, patch loads

9 plate axes, plate numbers, plate labels, plate materials, plate thickness, plate loads

Attach Member/Patch to Patch

Multiframe allows members/patches to be attached to patches in structural designing, so
that those attached méers or attached patch edges will be forced to mesh during patch

meshing. Attach to Patch commands is available from the Geometry menu or from the
patch toolbar.

To attach a member/patch to patch
i Select members and/or patches

i Choose Attach to Patch Commad from the Geometry menu or icon
button
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Detach Member/Patch to Patch

Multiframe allows members/patches to be detached from patches in structural designing,
so that those detached members or patch edges will not be meshed during patch meshing.
Detach fom Patch commands is available from the Geometry menu or from the patch

toolbar.

To detach a member/patch to patch
u  Select members and patches that wish to be detached each other

i Choose Detach from Patch Command from the Geometry menu or icon
button
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Align Member to Patch or Load Panel

It is possible to align a member so that it is perpendicular to the patch that it is attached

to.

i Select one or more members

i Choose Member Orientat
The following dialog will be displayed

oné from
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r -
Member Orientation ﬁ

Angle 0.000 Advanced

@)y axis
Align members U

S ) 7 axis

I Mode

" Global Axis Y axis

—— —— ) Point

Flip Section Axes

[ Flip x-x
|:|Flip Yoy _) Direction
0.000

@ Mormal of Patch - 1

Fromthe Member Orientation dialog
i Select Advanced
i Select Normal of Patch/Load Panel
i Choose Patch or Load Panel from the drop down box
u  Enter the Patch

If you select a patch or load panel as well as a member/s before opening the Member
Orientation dialog, theslast fields will already be populated. It is still possible for you
to change them.

The member will be orientated perpendicular to the patch on the same side as the patch
normal. If you wish to align the member opposite the patch normal, then dootree ab

and then click Flip XX and the section will be rotated by 180 degrees. Any offset that

the member has will also be reversed.

Automatically Align and Offset Member to Patch/Load Panel

The Member Align and Offset to Patch/Load Panel command will atitwatia align a
member to be perpendicular to a patch or load panel. An offset is applied so that the
bottom of the section is flush with the patch.

u  Select one or more members that are attached to

i Choose Member Align and Off seFramé¢ o Pat c|

menu

The following dialog will appear,

Member Align & Offset to Patch [

Align Member To

_ Opposite Patch 1 Mormal

OK ] [ Cancel
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Select the side of the patch/load panel to orientate the member to.

If more than one patch/load panel is selected, the selected members will be aligned to the
first patch/load panel (ie lowest number)alpatch and a load panel is selected, the
members will be aligned to the patch.

Please note that the member will be offset to its base plus half the bending thickness of

the patch. In the render mode the patch thickness is not drawn so the membgreaill ap
a small distance from the patch. Load panels do not have a thickness.

Member Offset Connections

The member offset connection dialog has been improved.

To open the Member Offsets dialog,
u Select one or more members
i Choose Member Off semeste from the Fram

The following dialog will be displayed

f |
Member Offset Connections &
Axes
@ Global I Local {(between nodes)
Node 1 Node 7
% 0.000] mm
¥ 0.000 mm
z 0.000 mm 0,000
Same offset at both nodes
Cancel

The Node labels now display the actual node numbers for each end of the selected
member.

If you tick the Same offset at both nodes checkbox the offsets at the second node will be
autocompleted.

Add Rounded Corner Rectangular Opening

Multiframe allows rounded corner rectangular openings to be drawn in structural
designing. Add rounded corner rectangular opening command is available from the
Geometry menu or from the patch toolbar.

To add a rounded cornegctangular opening

o Choose Add Openingd Rounded Corner Rectangular from the
Geometry menu or icon button
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Patch
Bedd| @@ da|ts £ e s @@

Rounded Corner Rectangular Opening

i Click two points or nodes that define the corners of the rectangular

& Mttramedd - Frame) 15 i
@ Fie 6t View Sect Geomety Goup Fame Losd Dapley Cose Analse Teme Desgn Window Help Debo —lolx
Dl «mel9c 32 |0 |aqa++E AR ¢B) |2 >BDE= LB T (B 0wk

PRI R™ T ([ e [ounsal - sVv<4dAr &)@ B PR e |[@e @ s @6 o5 L ek

~NNnAAE®@®= M s/ 0| /NFED L
Actnddddda

[ VTew | %-3858 y-5 41 20 008 e 743 e 430 53+0 590 -2 354 6-38 783
Resdy

i Input corner radius and click OK button

"

AP UM

-
Radius ﬁ
.
Radius | K0 mm

Convert Opening to Patch

Multiframe allows openings to be converted to patches in structural designing based on
the selections of openings. Convert Opening to Patch commands is available from the
Geometry menu or from the patch toolbar.

To convert openings to patches
u  Select opeings

u  Choose Convert Opening to Patch Command from the Geometry menu or
icon button
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Opening Duplicate

Multiframe allows openings to be copied in structural designing. Duplicate command is
available from the Geometry menu or from the Geometry toolbar.

To duplicate an opening
u  Select openings

i Choose Duplicate from the Geometry menu or icon button
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Opening Mirror

Multiframe allows openings to be mirrored in structural designing. Mirror command is
available from the Geometry menu or from the Geomewibtr.

To mirror an opening
u  Select openings

u  Choose Mirror from the Geometry menu or icon button

Page 56



















































































































































































































































































































































































































































































































































































































































































































































































































