E 1 9 92021 Inter-CAD Kift
All rights reserved




Copyright

Trademarks

Disclaimer

Changes

Version

Limited warranty

Technical support
and services

Copyr i gh+02EIntdr-EADIKft. of Hungary. All rights reserved. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechar
ical, photocopying, recording or otherwise, for any purposes.

AxisVM is a registered trademark of InterCAD Kft.
All other trademarks are owned by their respective owners.
Inter-CAD Kift. is not affiliated with INTERCAD PTY. Ltd. of Australia.

The material presented in this text is foillustrative and educational purposes only and is not intended to
be exhaustive or to apply to any particular engineering problem for design. While reasonable efforts har
been made in the preparation of this text to assure its accuracy, Inte€CAD Kft. assumes no liability or
responsibility to any person or company for direct or indirect damages resulting from the use of any in-
formation contained herein.

Inter-CAD Kit. reserves the right to revise and improve its product as it sees fit. This pidaltion describes
the state of this product at the time of its publication and may not reflect the product at all times in the
future.

This is an International Version of the product that may not conform to corresponding standards in a
respectv e country and is available solely on an 038

Inter-CAD Kft. makes no warranty, either expressed or iplied, including but not limited to any implied
warranties of merchantability or fitness for a particular purpose, regarding these materials.

In no event shall InterCAD Kft. be liable to anyone for special, collateral, incidental, or consequentia
damages in connection with or arising out of purchase or use of these materials. The sole and exclusi
liability to Inter-CAD KFT., regardless of the form of action, shall not exceed the purchase price of t
material described herein.

If you have questions about installing -oyouwié&ndr
answers to most of your questions here. If you need further assistance, please contact your software pi
vider.



User 0s b0Releasdé¢?2 X 3

CONTENTS
1. NEW FRAIUIES OF VEISION XB.....ouiiiiiiiiiiiiei et e e e e e e e st e e e e et e e s et s e e saba s eesabansessabassessbnseeeen 11
2. HOW 0 USE AXISVIM...e ittt et e e et e e et e e et e e e e bb e e e s aba e e e e b e e s e sb e e sabaeesetanseesenas 13..
2.1, HarAWare FEOUINEIMENES. ... .ciuiieieeeeeeeiite ettt e e e e s ettt et e e e e ea e teeeeeaaeesaatbaeeeeeaaasstbeeeeaasasasssseeeeeesasseaeeeeeeeaaassssaeeeeesanssanaeaeeasias 13
2.2. Protection and iNSTAll@N. ...........cooviiiiiiiiiiic e ——— 14
A B o o 0 1T LI ) SRS P UPPPPRPPRN 14
2.2.2. SOFWAIE KBY....eeeeeee ittt e et et e st e oottt e e et e e s e R et e e s bt e e s e et e e e e et e e R e e e nnn e e e anne e e e nreeena 17
A T [ 1) = 11 F= L (o) U 18
2.3. Getting started........cccuveevieeiiieeeee e

2.4. AxisVM user interface
2.5. Using the cursor, the keyboard, the mouse
2.6. Keyboard shortcuts

2.7. Quick Menu.................
A T DI 1o o [ o [0 =T TSP SEUPP PP
2.9, TADIE BIOWSEN......ueiiitieiiiteiti ettt ettt ekttt ettt e e a ekt e bt e bt e eh et e kbt e bt e e e bt oo R e e e R e e e R Rt ekt e ek et e b et b e e e e et e ere s 32
b O L= o To 4 1Y L] ST TP P PP OPRRPPPPPPPTI 38
b T R (T oo i (o To | o = T TP PRSP PPPP 40
A O o (=T o Lo ] AP T OO PP PPPPRROPPPPPPRRY” % §
b L0 T = [ TP T T O PP PP PR PPPOPPPRPPPRURRTRR 42
2.10.3.1. Temple-based reports
2.10.3.2. Editing atemplate..........cccccovvveeriiiennnn.
P2 KO IR TR T 1= o TS T N =7 oo ) o AP R a7
2 I B -\ o =SSOSR PUPRRTRR 48
P T CT= 1= Y OO PO P PP PPPPPPUPPPRPPPRRY”. o
2.10.6. Gallery and Drawings Library TOOID@AES ........c.ueieiiiiiiiii et e e 48
P2 B I = (= [ o | O P PSP PP PP PPPPR T 49
P S (o] 1 T T T T PRSP PP PP PP P OPRTOTRTPPRTRR 50
A R -\ Y =g Vo[- O PP UPUPPPPRPN 50
P e T B = (g To TSR o] = o Y SO PP PO PP PP PPPPRTP 50
2.14. SQVE 10 DIAWINGS LIDIAIY....ccoiiiiiiiiiie ettt e et bt e ekt e s ne e e e ek b e e e e snbe e e e nnbeeeeanneeennee 50
2.15. Export current view as 3D POIFDF module
b G T I o TN (oo o I o - T P PP P T PPPPPTPPP 51
P T Y=Y =T 1o T TSP P PP PPPRPP PPN
2.16.2. ZOOM ICON DAE.....eeiiiie ettt e et e et e e s s h b et e e ah et e e a b et e e nh b et e e et et e e st e e e e b e e e et e e e e
2.16.3. VIEWS...ocoiiieeeieie e
2.16.4. Display mode............c.oee.....
P LGRS o] (o] g oo o 1 s o TP P R UPPPPPRPPPTN
2.16.6. Geometric transformations on objects
2.06.6.0. TIANSIALE......eei ittt a ekt e b e e e h e e e bt e e bt n e e e e e et e e e bt e e e as
A N I o] - L (=T TP TP TP T PP TP TP
2.16.6.3. Mirror........
B I R S T 1 = PP ERTR
A ST A ViYL o] = T =T S P PP PSP PP PPPOPPPPPTRPPI
2.16.8. SIUCTUIAI GFIOS. ... .eeieiiteee ettt ettt h e e e et e e ettt e sa b et e e s b e ee e o sb et e e bb e e e ek bt e e nan et e e e snbe e e e anbb e e e nnneeeenaneee s
b LG I CTH [0 [= 1 o[ TP OO PRTTPPP
P G KO A € T=To] 4411 VA (1o PP PUOP R TOPUPPPPPRPIN
2.16.11. Dimension lines, SYMD@ISA [ADEIS..........cc..uiiiiie e e a e e e e et e e e naraeaeas 71
2.16.11.1. Orthogonal diMENSION INES.......cccuiiiiiiii ettt s e e e sb e e e antr e e nbe e e s neneeens 71
2.16.11.2. AlIgNed diMENSION MBS .....ciiitiiiiie ettt e e ettt e e e e e s st bt e e e e eeeesabbeeeeaeeeaanbbaeeaaaaeeaanens 73
P2 30t I RS B Y To (=0 19 0 =T o o T o P PUTTT R TOTPPPRPTN 74
2.06. 10,4, ATC IEBNGEN. ..ot E et n e aE e e e et nbe e e nreeeas 75
P R B R Y (ol - To |11 SO OO PP PP P PP PP OPPPPOTPIN 75
2.16.11.6. Level and levation MArKS..........c.uio ittt ab e ee e e st e e s abbe e e s bne e e st eneen 75
P2 0t I A I =4 o ) PP PPRPTRTPP 76
2.16.11.80bject iNfo and reSUlt tEXE DOXES..........ueiiiiie ittt e et e e e e e e e e nnrne e e e e e e enneeeee L O
2.16.10.9. ISONNE [BDEIS.....ceiiiie ettt e e ettt e e bt e e e e et e e et e e a e e anbr e et
2.16.11.10. Dimension lines for footing
2.16.12.Editing background layers............ceieiiiiiiiienieei e
2.16.13. Renaming/renumbering................ccuu...
206,04, PAITS. . .eteiieie ettt e e ettt e oo e e e e e e e e R _E e et e e e e e L e et et e e e e R R R et et e e e a R e et e e e e e nn i n e e e e e e e n e
P ST ST =Tox 110 ] - F TP POP PP SOPPR
A G T ST V5 (0= L o 1= =T oL PR
b T A o O PO P RO P U PPTOURPRPPRPRRTPN

2.16.18. DISPIAY OPLIONS ... eeeieeeiiitite e e e ettt e e e ettt et e e e e e e et ettt eee e e e e tbeeeeae e e e nsbeeeeeeeaaamsbeeeeaeeaannnnneeeeaeeeansneeeaaeeaannrenn



4 AXIFVM X6

b G T K TR Y/ [ To [T o] o] i o1 =P UPRUPPPSPPRPR 95
2.16.19.1. Grid QN CUISOL.....cciiieie i e i e ittt ettt ettt ettt ettt et et et e s e s e s s eeeaea s e e e aasaas s e b asasasasasasssssssssssessssssnnnsnnssnsnsnsnnnrnrnes 96

B2 L T8 L T o[]S

P T RS TR B =11/ oo OO URRR PP
2.16.19.4. Load check
b K T O I Y o To =Y I (o TSP PP
P Y F= L A oTo ] g T F= T (o I 1T 7= ORI
2.18. SPEEA BUIIOMS....cttieeitiie ettt ettt e sttt e ettt e et e oo s bt e e st e e e e m e e e e 4R et e e R et e e R e e e e e R R et e e Rt e e nn e e n e e e e e e e nnnes
2.19. INFOrMALION WINAOWS........oiiiiiiiiii ittt ettt ettt ettt ettt et e e et e e s et aat bt s bbb e b s aa b s ea b atatsbsb s bebsbesesesesannsssesssnsesasnsnnnnnsnensens
P2 K T R O o Yo ] o [Ta = L (=T a o [0 YOO PRSPPI
2.19.2. Info WiNdOW..........cvvvvvvvverenes
PR TR B 7] o] gl o Yo 1 s o F PSPPSR PU PP PPPPPORRI
PR I o] o] gl [=To =T o To AT/ g To [0 A OSSP PR PPPRTPPPRPRPPRR
2.19.5. Perspective WINAOW t0D0L........ciiiiiiii ittt e e e e e s et e e e e e e et e e e e e e e s s aatb et e eeeeeaatbaeeeeaeessnnsbaeeeaens

I I LT =TT 1Y =] 1 P
TN R = 1T ST OO UP PR RPPRPP PP 107
20 It O N LTV 1 4T Yo [ T
0oOMOH D t NBOBA2.dza. . NEAAAA2Y. A X e,

0 IR ¢ o Lo ] PP PP REPT PR PPRPPRRTR
3.1.6.1. Exportto DXE..................
O I T = q oo B (o N | = SO PPT PP PPPPPPRTN 110
I L O =] o] (ol 2= | T PP PPO P PP PPPPPI
3.16.4. EXPOIt 0 TEKIA SITUCTUIES. ....ciutiieiiiiee ettt te ettt ettt e e ettt e s e e e bt e e et e e sane e e e anb e e e s anreeeeannree s
3.1.6.5. Export to Nemetschek Allplan.......
3.1.6.6. EXPOIt t0 SAF fil€ FOTMAL. . ... tiiiiiiiie ittt e e sttt e e s saae e e e st e e e snte e e e snneeeesneeeeeans
3.1.6.7.EXPOrt to Other @PPlICALIONS. .........ueieiiiie ettt e e e e e et e e e arn e e
3.1.6.8. EXPOIT T0 AXISVM. ...ttt etttk e ekt e e e Rt e e Rt et e e e nn et n e e n
R T8 A 11 o T o SO P PP PEPT T RRPPPPPRRT
3.1.7.1. Importing DXF files..............
3.1.7.2. Importing IFC files.................
3.1.7.3. Importing Revit RAE files
3.1.7.4. IMPOrt from TEKIA SITUCIUIES .....coiiiieiieie ettt ettt e s e e s e it e s snbe e e s nnn e e e annreeenans
3.1.7.5. Importing PDF fIl@PDF MOUUIE........ccoiiiiiiii ettt e e e e et e e e e e e e aabbeeeeaeeeanenee
3.1.7.6.0MPOIING SAF fllES ...ttt e e e oo et e e et e e e e e e bttt e e e e e e nb b e e e e e e e e e a b aeee e s
3.1.7.7. IMPOrting AXISVIM AXS fIlES....ee ettt e e et e e s e e e et
3.1.7.8. Importing files from other apPlICALIONS...........coiiiieiie e 128
3.1.8. Parametric design............cccceevvuneenne
3.1.8.1. Grasshopper/Rhinocerpkgin..
3.1.8.2. DYNAMO/AULOAESK PIUGIN.....eeeiiiiiiiit ittt ettt e e e e e e et e e e e s et e e e e e s anbnrreeeeeeens 129
3.1.9. Tekla StructuresAXiSVM connectio Tl MOAUIE............uiiii i e e e e e et e e e s eeseeeeeeas 130
3.1.9.1. Tweway connection for Tekla Structures versions 2019 and.later...........ccueeiieeiiiiiiiiiiiie e 130
3.1.9.1.1. Transferring model from AXISVM t0 Tekla SIIUCIUIES.........ccoiuiiiriiei et eeee e 130
3.1.9.1.2. Transferring analysis model from Tekla Structures t0 AXISVM...........coiirerniieiniiiiie e 133.
3.1.9.1.3. Workflow between AxiSVM and Tekla SITUCILIIES..........cccooiiiiiiirie et
3.1.9.2. Onewvay connection for Tekla Structures versions before 2019
3.1.00. PAGE NEAUEL......ccoiiiiiiiiiie ettt e e
3.1.11. Print setup........
R 00t 2 4 o | O PP PTPR P
3.1.13. Printing from file
L 001 1V T To [= I I o =V Y PO PP PP PR OPPPT PP 146
N T IV o LT - L ] o= oY O O P PP OUPPPTPRN 147
3.1.16. CrOSSECHON LIDIAY.....ccoi ittt ottt e e e ettt e e e e e s e kbbb et e e e e sanabbbeeaaaeeeaannbbeeeaaeaannen 152
3.1.16.1. CrOSSECHON EQILON......ceiiieiiiiriie ettt e et et e s s e e st e s nn e e s anr e e e s e e nnnneas 155
3.1.17. Spring CharaCteriStICS DFAIY. .......oo ittt e e e et e e e e e e e et bt e e e e e e e sanbbeeeeaeeesaannes 167
1G04 000 Ay I [ To 1= (o B g T To [T o o OO PP PPPPPPPPPPRO: 168
3.1.17.2. SEISIMIC ISOIALOLS ... eeeeiittie ettt ettt e s bttt e ettt e ettt e e s b et e e aa ke e e e bbe e e e ab e e e aabb e e e eabnneeesnnneeeanbneeens 172
0 0 R T =3 AT TSP PP PP UPP R PPPOTPO
B2 Edit. oo
3.2.2.Undo.....cooieieiienn
LI = LT o [o T OO PP PP PP PP PPPR
3.2.3. Repeat last command
31204, SEIBCE ALttt e e e e R et e e Rt e e e e e e e et e e r et e e et e e et e e e nnreeenan




User 0s b0Releasdé¢?2 X 5

3.2.14.ASSEMDIE SITUCTUIAI MEIMDIEES... . uuuiutiiiiiiiriiirirtrarertreerrerererrrerererereaearerreeereerrrtrtetttttttttatetrttttttttetaeeaaeaeeaeaeaaaaseeeess 178
3.2.15. Break apart StruCtUral MEMDEIS . ......coiiiiii ittt e e et e st e e st e s anr e e e anne e e s nneeees 178
3.2.16. Convert DEAMS t0 SNEII MOAEL..........i et e et e e e e e e et e e e e e e e e eaabaeeaeeeees
3.2.17. Create shell model for nodal connectian.......................
3.2.18. Cavert surface loads distributed over beams
3.2.19. Convert loads of the selected load panels to individual 10ads..............oooiiiieiiiiein e 179
3.2.20. CoNVert QUIOMALIC FTEIEIENCES. .......uuueei e ettt e e e et ee e e e e et e et e e e e e e eeeeaabaaeeeeseeessaaaseeeeeesesssaneaeeeees
3.2.21. Make parametric ribs independent
3.3, SEtNGS. ..veeeeiiiee e
3.3.1. Display options................
L 2 Y (oo (=] o] o] (1o ] o £SO OO TP TP PPPPT PP
TR I N =Yt 1Y =T g T T =] OO ETT PP
IR B (0] 1)L T PP PPP R OOPPPPPPRPPRRTON
T TR T U T =1 [0TSRt
TR TS 11U e (8 [ = 1 1 o ST
R B B =TS o[ oo o =L PP P PP P P PPPPRPI
TR TS T [0 1) ioR= T [o I o 0 P N
3.3.9. Gravitation........ccoeeeeeeeiiiie e
TR IR O IS 1] LTSI (=T [V T2 (1o o TR
TR IR B = (oY (=T =Y e LTSRNt
3.3.11.1. Data integrity................
G0 T I 7 0o [0 £
G T T 1 =T o (o33 Y/ 0 o T = PSPPSRI
G TG i I I T o 0| NP PSPPSR
IS Tt ST B = 1o o .71 o [0 1 SO OO PSP T PR OPPPPPI
TG T8 I I T B 1Y = 0 || B g = 0 L= TP PRUSPRRR
3.3.11.7. Editing
3.3.11.8. Meshing
G TR 700 5 S T I = TR

3.3.11.12. LOAd GroUP AEFALILS. ..ottt ettt ettt e e e e sttt e e e e e e e sanbb et e e e e e e sanbb e e e e e e e e e anrreeeas 197
T T 0 T Y g T PP UPP T OUPRP P
3.3.11.14. Report................
3.3.11.15. UPAt....ceiieiiiiiiieeeeeeiieeeee e
3.3.12. Keyboard shortcuts
TR e T =T oo [N =T =T PP
TR 0t o (T oo gl F=T g To (U= Vo = SO T PP PUPRTPPPRP PPN
3.3.15. TooIbars t0 default POSITION........cc.uiiiiiiii e e e s e et e st e e e e e e e ssneeenae
3.3.16. Dialog boxés default position
B4 VIBW ..o

ST o (1o 110 LT PP PRSP OTP PP PPPROP
B G T To [0 TP PP OP PP OUPPPPPPRR:
3.6.1. Property Editar................
3.6.2. INFOIMALION WINOOWS. ......ciiieieiiiee ettt et e et e et e e st e e st s e e e e s e e e e e mn e e e st r e e e s anne e e nnneeennnreees
R R T == Tod (o (o 10 Ta Lo I o101 U = PSPPSR OPPPP
3.6.4. SPIEHOTZONTAIY . .....eiiieieee ettt e e et e e et e e e s et e ek b e e e e bt e e e e e nb e e e et b e e e eb e e e e nnnes 206
A TS o[ Y L= o o= 1 P PP PP PPPPPR 207
3.6.6. SPECIAl WINAOW QY OULS. ......ciiiiiiiiiiii ettt ettt ettt e e e s ek bttt e e e e e e st be e e e e e e e e aanbbeeeeaeeaannbbneeeeaeaeantbeeeeaeas 207
RO G A O (o 1YV o o [ YOS PPTR 208
3.6.8. Changing 1aDEI fONT SIZE.........coiiiiiiiiiie ettt rr e et e et et e e b e e s s abn et e eanre e e s nnreeas 208
3.6.9. Preventing 1abelsaim OVEIAPDING. . ... .uveiiiiieeiiit et e et e e s e e e s b e e e et e et e e e ee s 208
3.6.10. DIraWINGS LIDFAIY. ..ottt ettt e e e e sttt ee e e e oo abbe e e e e e e e annbbeeeeeeeeesnbbeeeeaesaannrnes 208
3.6.10.1. Export drawings to a 3D PDF fIRDF MOGUIE........ocuiiiiiie ettt 210
3.6.11.5aVe t0 DrawWings LIDITAny........ccuviiiiiii ittt e e e st e e e e e e et e e e aaeaesaat b e e e e e e e e satbaetaeaeeeanntbaaaeeens 210
B Jr A o = | o TSP PRPRR S 211



6 AXIFVM X6

T A7 U T [ PP TRPPPPPN
3.7.3. AxisVM Home Page
.74, AXISVIM UPTALE ..ottt ettt e b e e ettt e e bt e e e e n e e e e aaE e e e e aE et e e s R e e e e e as b e e e e annn e e e nnne e e e e e e s
T AR ST A o 1o 11 | ARt
3.7.6. Release information
3.8, MAIN TO0IDAL. .....ciiiiiiiiieiee e ———————————— 212

O N o o =T o] oot =TT | OO 213
L B 1= 0= 1 PO P PP 213
4.2. The Model Editar

4.2.1. Multtwindow mode.
FC T @fo o] (o |10 F= 1 (=) Y 111 1 T PP RSOSSN

4.3.1. CartesSian COOTMINALIE SYSTEIM. ... .uuiiiiiieeiiiee e ettt et e ettt e s s e e e e b e e e e b e et e sane e e e e n e e e e sann e e e s sneeeasre e e smnneeeneneeens 215

4.3.2. Polar coordinates
4.4, COOTAINAIE WINTOW ...ttt ettt ettt sab et e et eh e ebe e ekt e s st e s b bt e be e e ket et e e eeb e e aabe e e b e e et e e naneenbneenne e e e 216
4.5. Grid
ST O £=To] ] = o PO PP PRPPI 217
4.7. Editing tools

4.7.1. Cursor identification..........cccoccevevreeeninnennnn

4.7.2. Entering coordinates NUMETICAILY..........coiiiiiiii ittt e e st e e e e et e e e annee e e sanees 218
e T Y/ 1= = T 0 g o o 1] = g T < PSRRI 219
4.7.4. CONSIraiNEd CUISOT MOVEIMEILS. .. .eiiieeiiiiititeeeeeasasiteeteaeeaaaatbeeeaaesaaaaasaeeeaaesaaasstseeeaesaassassseeeaesaasnssseeaeessansnsanneeeessn 219
4.7.5. Locking coordates

4.7.6. Auto INtErsect........ccocvvvvvvvnnnns

4.8.1.
4.8.2.
4.8.3.
484,
4.8.5.
4.8.6.
4.8.7.
4.8.8. Remove node..
4.8.9.Remove intermediate nodes
4.8.10. Extend lines to meet another liN€ OF PIANE. ..........oo i
4.8.11. Trim lines to meet another iNE OF PIANE..........oc.uiii it e et aaee
4.812. Extend/cut lines to their point of intersection.....................
o T R 1 g T 0 [V = o) PP PP PP PPPPPPP 226
4.8.14. NOIMAI TFANSVEISAL.....cceuiiiiiiieie ettt e et e bt e ettt e e bt e e e e b et e e e bt e e e st e e e ek b e e e e e b e e e s nreeesnreeeas
4.8.15. Intersect plane With the MOGEL.........c..viiiiiii e et
4.8.16. Intersect plane with the model and remove half space.................
4.8.17. DOMAIN INLEISECHION. .......eeieeiieeieeiiii ettt e e
4.8.18. Purge unnecessary liNES and NOOES. .......oui ittt e e e ettt e e e e et e e e e e s eaasabbe et e e e e e aaanbeeeeeeeaaaan
4.8.19. GEOMEIIENECK. .....eei ettt e et e et e e e it e e nh et e e R et e e R b et e e e n et e e n e et n e nnneas
TS U 4 = Vot = O OO P PP PP SPTPPRP PR
o I 1Y (o T 11 YR U= 1 51 (011 1 4 TP UU PP UPPPPPRPRIN
B.8.22. DIBLE. ...ttt oo e h—— e et e e e e e e ah b b et e e e e e A he e e ee e e et e e ahebe et e e e aanbereeaaeeeaaanrnee
Z e o1 (S = (=T 4 1= 0] £ PP O T PP U PP OPPRPPPRTPPPPTN:
e Y= L =T =L TSP PO PP PR TRPPRP PP
4.9.2. Crossections
4.9.2.1. Browse CroSERCHON [IDFAIES. .......coiiiiiiiiiiii ettt e ettt e e e e et ee e e e e e e e sabb e e e e e e e e anebeeeas
4.9.3. SPIING CRATACTEIISTICS. ...t iteeeeeee ettt ettt e oottt e e e e e e et bttt e e e e e s st bttt eaae e e s nbbeeeeeeeaanbbeeeeaaeeeaanbbeneeaeeaaannnns
4.9.4. DIreCt drawing Of ODJECIS .....ciiiuiiiiiiiiie ettt e et e e e e ate e e s a et e e et b e e e s bbe e e e e nneeeabreeena
4.9.5. DIreCt draWing OF SUPPOILS. ....ceiiutiieiiiteeeittite sttt ettt e e et bt e e bt e e e st e e e ek b et e e anbb e e e sabe e e e sabe e e e anbn e e e snnneesnaneees
e BT B o] 1T T NPT UUPPUUURPPRRION
4.9.6.1. Defining @ NOMMAI HOM@IN.......coiiiiiiiiiii et e e e e ettt e e e e et be b et e e e e e e e s nntbeeeeeeaanntreeeeaeens
4.9.6.2. CompOSite rDDEA OMAIN........oocuiiiiiiiie et e st e e e e bb e e sb e e e s b r e e satreeeennes
4.9.6.3. HOIOW COME GOMEIN......cceiitiiiiiiiie et ee ettt ettt e sttt e ettt e e b e e ekt e e e aab et e e e abe e e e sab e e e e anbr e e e s anneeesneneeas
4.9.6.4. ParametriC MDD . ........ooiiiiii it a e s s
4.9.6.5. Trapezoidal SLEEI ECK........ooi ittt e e e e e sttt e e e e e e e s bbbt e ea e e e e nnnneeeeaaeeaan
4.9.6.6. Domain with @ cusStom StfNESS MALMIX........coiiiiiiiii e e e
4.9.6.7. XLAM domain
4.9.7. HOle ..o
4.9.8. Domain operations...................
e I B g Lol [=T o o= o £ SRR UPOTUPPPRTN
e TR T I I U1 PO PP
4.9.9.2. BRAML......uiiiiiiiii et E e e s 250



User ds 6OReleasédé¢2 X 7
4.9.9.2.1. Eccentricity Of DEAMS @Nd FIDS........ooi ittt e e et e e et e e e e b e e e nne e e aneeeeeenee 255

4.9.9.3. 7 DOF beam elemeqn? DOF MOAUIB........cooi it e e et e e e e e e e e e e et e e e e e e e sabaeeeeeaeeees 258

e T B | o RO 259

4.9.10. SUMACE CIBIMENLS. ... eeiiie ittt eeecc et e e e ettt e e e s e e et e et e e e e easabaeeeeeessaataeeeeeeeessassaaseeaeessstbsaeeeeeeesaatbeneeaeeannnsres 262
e T 0 T O |V =T 0 o o] - = PPN 263

4.9.10.2. Plate
4.9.10.3. Shell

4.9.11.
4.9.12.
4.9.13.
4.9.14.
4.9.15.
4.9.16.
4.9.17.
4.9.18.
4.9.19.
4.9.20.
4.9.21.
4.9.22.
4.9.23.
4.9.24,
4.9.25.

[N oTo Fo T IR0 o] o 1o s AR PRPR PR
(TSI TN ] o] o] o AP ERRP
Surface support...... .
[T [o =3 11 o TP PP PR PPPRPPTRPR
1o (o I=1 (T2 L= o1 €TSS PRPPSOPTP

Nodal DOF (degrees of freedam)
[Rd= (=] = ot PSP SPUPRRRP

Creating model framework fromm architectural MOdEl............cooviiiiiiiii e 287
1Y o T 11 PSPPSR 290
Delete

0 T o Y= T [ ROOTRR

4.10.1.
4.10.2.
4.10.3.
4.10.4.
4.10.5.
4.10.6.
4.10.7.
4.10.8.
4.10.9.

4.10.10.
4.10.11.
4.10.12.
4.10.13.
4.10.14.
4.10.15.
4.10.16.
4.10.17.
4.10.18.
4.10.19.

4.10.20

4.10.21.
4.10.22.
4.10.23.
4.10.24.

(o T=To lor: T R (0T To Io | (o] 1T = TP TP PP PP PPPPPPPI 201
(o= Yo oo aa] o1 F= Vi o o LS ST

[N oo F= 18 To 7= T L= ST
Concentrated 10ad 0N DEAIML...........oiiii e e et e e e e e e st e e e e e e st e e e e e e eeannarees
Point load on domain or load panel.......................

Distributed line load 0N BEAM/IID..........oii e e e et e e e et re e e e e anes
o [0 =N (0= T S UPT
Domain / Load panel INE 1O ..........oooiiiiie ettt e e st e s era e e ettt e e s neeeaeanneeeas

ST [ = ot =N (o =T H PSPPI UTPUPRRRP
Domain / Load panel @rea I0BG...........eoiiiiiiiieie e
Surface load distributed over line elements
[ T= Lo l o 1= T [t L TSP PT S POTPPPPP
SNOW 1080 SWG MOAUIE. .....ciiiiiiiiiii ettt e e ettt e e e e e sttt eeeae e e sttt b eeeeeaeaassstaeeeeessasneseeaaaaessannenes
WiNd 10a@ SWG MOUUIE.......ueiiiieeiieiie et e e e et e e e e e s naees

Generating wind load from a CFD (Computational Fluid Dynami¢s} Fl2 module
(18] To I8 [ T= o [PPSO PP PSPPI
1= 1Yo | oL PP UPPT PR
Fault in length (fabrication rror).........cccceveiiiiee i
T ENSION/COMPIESSION. ..ttt ettt ettt e ettt et e e aa bt e et e s ekt e e ek b et e e bbbt e e amb et e e aa b bt e e enbe e e e sane e e e eannneeeantneeennnee 334
. Thermal [0ad 0N lINE IEBMENES..........e ittt e et e e e e e e e s et bb e e e e e e s sebbeeeeeeaesannns 335
ThermabBd 0N SUMfaCe EIEMENTS.......... e e e e e e e e e e e e b e e e e e e e 335
Forced suppOrt diSPIACEMENL...........coi ettt s e e e e 336
101 0T=T o= T = PSPPSR
Seismic loadsSE1 module

4.10.24.1. Seismic ldacalculation according t0 EUrOCOUE.8.......cccouiiuiiiiiiiiaen it e e 339
4.10.24.2. Seismic load calculation according to SWiSS SIA.28L........coiiiiiiiiiiiiiia e
4.10.24.3. Seismic load calculation according to GermarLBEDB............ccccuviiiiiiieiiiiee et
4.10.24.4. Seismic load calculation according to ltalian NTC.2018........ccoiiiiiiiiiriiiieeiiie e
4.10.24.5. Seismic load calculation according to ROManianPLOD..........ccouiiuiiiiiiari i rireee e
4.10.24.6. Seismic load calculation according to Dutch NPR 9998:2Q18............uuuiiiiiiiiiiiiiiee e

4.10.25
4.10.26
4.10.27
4.10.28

. PUShOVET [0A@SSE2 MOUUIE. .....ceeiiiiiiiiiiiee ettt e e e e ettt e e e e e e ate et eaeeeesnntbeeaeaeeasssranaeeeeas
B (o] o T 00T o =] o {=T1 1o o FO O ST PP P PSP OU PR PPPPPPTI
. Geometric imperfections based on buckling ShAPES..........uuiiiii i
- TeNSIONING PSL MOUUIE.........eeeeeee ettt e e ettt e e e e e e s bbb et e e e e e s anbbee e e e e e e e s annnneeeens

4.10.28.1. Postensioning of beam and rib @IE@MENLS.............uiiiiiiiiie e e e e
4.10.28.2. Postensioning of dOMains............ccovvvveiiieeeeniieee e

4.10.29

1Y o)V g To I o = Vo LT ST ST P PP PUPPPOPPPPPPPR

4.10.29.1. MoVving 10ads 0N [INE EIEMEINLS. ......coiiiiiiieii ettt e et e e e e e s e e e e e e s enbaneeeaeaeann
4.10.29.2. Moving loads on domains Or 10ad PANEIS..........ouii i e e e e

4.10.30

Dynamic loads (for timbistory analysis§ DYN MOAUIE...........coiiiiiiiiiiiiiic e

7 o T {0 e I )Y/ o F= 1o 1 Tol e To T =1 N (o =T NPT PPRRN

4.10.30.2. Dynamic concentrated load on domain or load panel
4.10.30.3. Mestindependent dynamic area load on domains or load panels




8 AXIFVM X6

4.10.30.4. DYNamicC SUPPOIt ACCEIETALION. ... ..uviiiee i ittt e e e e ettt e e e e e e e e e s s st e e e e e s e b b aeaeaaeesantbreeeaesaannseeeens 367

4.10.30.5. Dynamic NOdal ACCEIEIALION. ... ..uieiiie ittt et e e e e e s e e e e e e e s b e e e aaaeessstbaneeaeeesansbaneeaaas 368
4.10.31 Fire effect on steel elementsSD8 MOUUIE.........coviiiiiiiiiii e, 368
4.10.32. Fire effect on timber elemenfSID8 MOUUIE.............uuuuiiiiiiiiiiiiiiiiiiirer ettt 375
4.1033. Split loads iNt0 SEPArate 1080 CASES.........vuiiiee ittt e e e e e e e s e e e e e s st e e e e e e e s e s ratbaeeeeesessanreeeeas 378
0T B N[ o = 4= PSSP PRUPPTRT 379
0T T T 1 Yo 1 USSR 379
L T 1 T 0= = = PP

O /[T o PP OO TPPPTPR
4.11.1. Mesh genation ....
4.11.1.1. Meshing of line elements

4.11.1.2. MEShiNG OF HOMEUNS. ... eeiiiiiieiieie et ee ettt e e e e e ket e skt e e sb e e e e ssne e e s ante e e e anne e e s nn e eeseasneeenanee
o |V =] o = 1 =T 4 T o | SO O R SOUPRRRRIIN
4.11.3. Checking finite elements.
Y= 1= Tod (TR =T [T SRS PRPP
4.11.5.D€IELE Al MESNES ...ttt ettt e e e e ettt e e e e e sttt e et e e e e aaReaeeeeee e e e ntbeaeeaeeeeaannbeeeeaeeaannees
T AN 4 = 1]
LS - L1 o= g T 1)UL SRS
LY o 7=\ o] o PO T PP P PP PP TR PPROPRN
Lo VAo - o gl =1 o0 4 LY== Uox (o PRSPPI
5.3, DYNAMIC @NAIYSIS ...ttt ittt e ettt e et e s bt e e e a bt e e e st et oo eh et e ek b et e e R R et e e e R et e e b et e e Rt e e nnne e e e e s
L =T T 1 o o PO PO PO PRSP PPUUPPP PPN
DD FINITE BIEIMIEBNES ...ttt h e h e bt bt e et e e ket e bt e o st e e et e ekt e e R e eh e e e R et e b et e R e e et nne e ne e
5.6. M@IN StEPS OF @GN ANAIYSIS. ... eeeieiiiiieeieie ettt e ettt e ettt e e ettt e e sa bt e e e aaaee e e anbeeeeante e e e ene e e e e ar bt e e eanteeeenreas 401
Lo = ¢ (0T 4 TSTS TS Vo =L OO P PP REORRPOPPRRR 402
LT I g ToT 01y v 0 T 0 Tet =T o ] SRS 404.
L2 S oS P T T T O PP P PSP PUPPTOPRPPPPPPPPRY [0
6.1.1. Minimum and MaXiMUM VAIUES ........cueeirieiieeriit ettt ettt et e ettt e sae e et et e be e e sh b e e sae e e nbeeebeenab e e snneennnees
(S0 2 N 11 ' =Yoo P SRPTSPPPRRRS
6.1.3. Diagram display...........cocoveeevvveennns
6.1.4. Pushover capacity CUNVES........ccccccvveeriieeeennneeen
6.1.4.1. Capacity curves@rding 10 EUFOCOUE.8..........ooiiiiieiiiiie ettt e et e e st e e s sana e e anraeeeens 417
6.1.4.2. Acceleratiolisplacement Response Spectrum (ADRS).......ccceeviiiiiiiiiieiieeniiieeeeesiieeeeeee e ssineneeeee o 417
(ST ) A PSR OUR PRSI
B.1.5. RESUMADIES. ...ttt e ettt e e e e ettt et e e e e e e nb e bt e e e e e e e s btseneeeeeeaanntbeeeee e e e nntaeeaaaeenn
6.1.5.1. Section segment result tables
(SR B G B ] o] F= Tod =T 1 g =T o £ OO PP UUPT R OPTPPPPT
6.1.6.1. Nonlinear calculation of total deflection (Wtot) for RC plates..........cocvveeiiieeiiiiiiiiee e 422
6.1.6.2. Relative AISPIACEMEILS.........viii ittt ee ettt e ettt e ekt esb et e easb e e e eabr e e s aan e e e s b b e e e sansreeennnned 423
[0 A Lo Yo F= LY=o T 1= S SRR 424
6.1.8. NOAl ACCEIBIALIONS. ......eeiiiiiiiiieiee ettt e e e e st e e e e e e bnnneeae e e s snnneeeeeeessnnnnnnneeeessnnnsnneeeeeeenn D24
6.1.9. Truss/beam INTErNAl FOFCES. .. ....uiiii i e st e e e e e s e snnnnee e e s s s snnnneeeee e e e D24
(0 O TR = T g1 T g o (0] o= SRR 426
6.1.11. Virtual DEAM INTEINEDICES. ... .eeeiii e it e ettt e e e e sttt e e e e e s s baeeeeaeessstbareeeeeessassbeeeeeeeesntneeenaeeessansed 428
6.1.12. Surface element INTEINAI fOrCES. .....ccoi ittt e e et e e e e e e et e e e e e e s e nnraeeeeeeeas 428
[o0 B R YU o] oTo ] g AT g1 (=T g T L (] (ol =TT TPPPPPPRTN 431
6.1.14. Internal forces dine to line link elements and edge hiNGES.........coccviiriiieiniic e 432
6.1.15. Spring element INTEINAI FONCES.......oiiiiiiie ettt e e e st bt sb e e st e e et e e e s nnes 432
6.1.16. Truss, beam and ribD ElEMENTE SIIAINS. ........uuui i e et e e e e e e ettt e e e e e e e e e st e e eeeeeesssbanseeeeeeeaees 432
6.1.17.Truss, beam and rib element strains at StreSS POINLS...........eiiiiiiiiiiiiei e e e e 434
6.1.18. SUIfaCe EIEMENT SIFAINS. ... ....eiiiiee it ettt e e e e ettt e e e e e s e bb e et e e e e e e e s sbeeeeeeeesabbeeeeaeeesaaannntneeeaesaanns 434
6.1.19.Surface element Strains at StrESS POINLS. .......uiiiiiiiiiiiie et e et e et e e e s ssnrreessneneesnnneee e 430
6.1.20. Spring element deformations
6.1.21. Truss/beam/rib stresses.............
6.1.22. Surface element StreSSes........ccceveeeveiieineenn.
6.1.23. Spring element nonlinear results
6.1.24. Spring element dYNAMIC FESULLS...........ocuuiiiiii ettt e st sene e e sab e e e anb e e e anneee s naneeees
[0 2 ST 11 (U =Y oo N 11 o SRR OPPPPRR
(eI B2 O g1 o T= 1 F= Tg o= To i (o = Vo LS PP UEPT ORI 447
(S =0 Tod [ o TR PPUPTRPOPPPRR 448
6.2.1. Creating imperfect geometry from buckling shapBdP module.............ccviiiiiiiiiiiii e 448
6.3. Vibration
(S Y/ F= Ty o o PP UTRT U OUPPUPPY 451

(SRS = O B =T (o o TSRO RRRT 451
6.5.1. Surface reinforcement parameters and reinforcement calculatR@1 Module............ccovvviiiiiieiiiiiiiiiec e 451



User 0s b0Releasdé¢?2 X 9

6.5.1.1. Calculation of orthogonal x/y reinforcement according to EUrocode.2...........ccccooovvvvvieeeeeiiiiiiiiee e, 456

6.5.1.2. Calculation of orthogonal x/y reinforcement according to DIN EN, DINLI&#AB SIA 262.........ccccevvvivienennnn. 457

6.5.1.3. Calulation of skew reinforcement according to Eurocode 2 and SIA.262...........cccceeviieeiiiiiieiiiec e 458

6.5.1.4.Calculation of reinforcement of composite slabs with trapezoidal sheeting according to Eurocode and SIA standards
................................................................................................................................................................ 459

6.5.2. Actuateinforcement
6.5.2.1. Reinforcement for surface elements and domains

6.5.2.2. Meskindependent reinfOrCEMENL...........cooooiiiiiiiiiie e e e errar e e e e s s sssnnnneeeeesennnnnnene . 400
6.5.3. Beam reinforcement parameters (Uniaxial Bending)............oooiiiiiiieiii i
6.5.4. Actual reinforcement against biaxial bending (COIUMUN).............vieiiiiiiiiii e e
6.5.5. Nonlinear analysis of reinforced concrete beam and column elements...........ccueii e
6.5.6. Nonlinear analysiS Of RC SUIMACES.........ccuiiiiiiiee ittt sn e e e e s e e e e e nneeees
(SR O - Tox ([T PSPPI

6.5.7.1. Cracking calculation according to Eurocade.2............cccovveeeeeeiiiiinienneen,

6.5.7.2. Cracking calculation according to DIN AD45...........coouiiiiiiiiieeiei et e s s nnnee e
6.5.8. Shear resistance and reinforcement calculation for plates and fES Module............cccveeiiiiiiiiieieciiiee e 479

6.5.8.1. Calculation according t0 EUrOCOR.2........coiiiiiiiiii ettt e e e s e e e e e e banr e e e e e s sntraeeeae s 480

6.5.8.2. Calculation acCording t0 SIA 2B2........ccoiiiii ettt e e e st e st e e st e e e st e e e snbeee e arbeeeennaeeeeneeas 480
6.5.9. Column reinforcemMEMERC2 MOUUIE........coiiieiie ettt bbbt be e babebebebebebsssasssssssssssssasssssssssssssssesnsneesesees 481

6.5.9.1. ECCENLIICILY CAICUIALIAN......c.tiiiiiiiie it ee ettt ettt e sb et e s e e et e s nan e e st e e e sennr e e e naneed 487

6.5.9.2. Check of reinforced columns according to Eurocode 2 (bending with axial.farce)...........cccocvevevveecinnnn. 489

6.5.9.3. Check of reinforced columns according to DINAIO@fending with axial force).........ooccvevieeiiiiene e, 491

6.5.9.4. Chek of reinforced columns according to SIA 262 (bending with axial force).........cccccvvvvieeiiiiieiiiee e 492

6.5.9.5. Shear and torsion check of reinforced CONCOBIEMNS............ooiiiiiiiiie e 493

6.5.9.6. Shear and torsion check according to Eurocode 2 and DINLLOAS...........coiiieiiiiieeeiiieeieee e 495

6.5.9.7. Shear and torsion check according to SIA .262

6.5.9.8. Capacity design: calculation the design value ofr $bese according to Eurocode and SIA....
6.5.10. Composite column deSIGIRC2 MOGUIE.............eiiiiiii e e e e 499
6.5.10.1. Design check according to Eurocode and SIA standards
6.5.11. Beam reinforcement desigmiRC2 MOUUIE ...........ccoiiiiiiiiiiiiiiie e
6.5.11.1.Steps of beam reinforcement design
6.5.11.2. Checking calculated beam reinfOrCEMENL...........oiiiiiii et saaee e e sneee s 505
6.5.11.3. Checking actual beam reiNfOrCEIMENL...........oiiiiiiii e e e e et
6.5.11.4. Beam reinforcement according t0 EUFOCOAE2...........uueiiiiiiiiiiiiie ettt
6.5.11.5. Beam reinforcement according to DIN EQ45.........cooooiiiiiiiiiiiiniiieecee e
6.5.11.6. Beam reinforcement according to SIA 262:2003...........ccciiiiiieinniniiiiieee e
6.5.12. Punching analySifRRC3 MOdUle...........ccceeiiiiiiiiiiie e
6.5.12.1. Punching analysis according to EUIOCOOE. ..........ociuiiiiiieie et e e
6.5.12.11. Punching analysis of columns according to EUrOCOME. .............oiiiiiimriiiiiiiiie e
6.5.12.1.2. Punching analysis of wall ends and corners according to &eraca
6.5.12.2. Punching analysis according to SIA.2682.........cccuiiiiiiieee it
6.5.12.21. Punching analysis of columns according t0 SIA 262........ccuuii et
6.5.12.2.2. Punching analysis of wall ends and wall corners according2B2SIA............oocuiieeveeeriiiee e eeee e 526
6.5.13. Footing designRC4 module
6.5.13.1. Pad footing design.............
6.5.13.2. SEHP FOOUNG GESIGN. ...ttt e e e e ettt e e e e e e bbbttt e e e e e e aabb e et eeeeaasnbbeeeeeeeaeanbbnneeeeas
6.5.14. Design of reinfoed concrete cores and walisRC5 module
6.5.14.1. Defining reiNfOrCEMENL......cc.iiiiiie ettt s s e e st e e et e e e e e e annnneenan
6.5.14.2. CheCK reiNfOIrCEIMEIL ... ...ciiiiiiieiii ettt et e e e e e e s e e s nr e e e et r et e snnneeennneeeeas 547
6.5.14.3. Calculation of eccentricity.
6.5.14.3.1. Check reinforcement according to Eurocode 2 (bending with axial. force)
6.5.14.3.2. Check reinforcement according to SIA 262 (bending with axial.force)............ccoeveeeeiiveennnnenn.
6.5.14.4. Shear verification of reinforced concrete WallS.............cceveiieieiiiie e
6.5.14.4.1. Shear and sliding shear check according to EUroCQAe.2...........cooiiiiiiiiiiiiiie e 553
6.5.14.4.2. Shear and sliding shear check according to SIA 262 ...........oo it
B.5.14.5. RESUILS.......eeiiiiteie ettt ettt ettt e oo h et e ek b et e e R et e oo b et e e bt e e e Re e e e b e e e e e bt e et e e nnrane s
6.5.15. Stresstrain analysis of reinforced concrete secti@RC6 module
6.5.15.1. Stresstrain analysis parameters.
6.5.15.2. Stresstrain analysis...........cccoeuvveeee.
B.5.15.3. RESUILS.......eeeeeiteee ettt ettt et e et e h e e kb e e bt e b b et e bt e e e b e e e e e b e e e e anbr e e e abe e e nnrane s




10 AXIFVM X6

(SR TS} (== e (=T o L O ERTSP
6.6.1. Steel beam design according tadeode 3¢ SDL MOUIE.........coiiiiiiiiiiiiie et a e
6.6.1.1. ULS dESIgN PAIAIMELELS. ....cuttieiiiiie et ee ettt e sttt st e e et e e e st e s sk e e e et e e e anee e e sasne e e e anne e e e naneeesnsreeesansreeennnnes
6.6.1.2. SLS JESIGN PATAMEIEIS. ....eiiitiieeiiiie e ettt e et e e et e e et e e s s et e e san e e e e e snae e e sse e e e s nr e e e abn e e e snnneeennnneeeas
6.6.1.3. Diagrams and design calculatians................ccccvveeeennn.
6.6.1.4. Steelrosssection optimizations SD9 MOUUIE...............ooiiiiiiiiiieee e e e e e e 579
6.6.2.Steel beam fire design according to EUroCO@ESII8 MOTUIE.........c..vviiiiiiiiiiiieeee et 582
6.6.3. Bolted joint design Of StEEI DEAMIS...........ii i e 590
6.6.4. Steel connection deSigBCL MOUUIE............ooiiiiiiiiiee e e e e e e e e e e e s seea e e e e e s setaraeeaeeaaas
6.7. Timber dsign.......c..ccoovcvvieeeee e,
6.7.1. Timber beam deSignTDL MOUUIE...........ccuuiiiiie e e e e e e e e st e e e e e e e e s satb e et e e e s eantareeeaaeas
6.7.2. Timber beam fire designTD8 module
6.7.3. Timber crossection optimizatiorg TDO MOUUIE...........coocuiiiiiiiie e e e 607
6.8.Design of XLAM domailgSXLM MOGUL..........ooiiiiiiiiiiice e e e e e e e s et r e e e e s e s eab e e e e e e e s snbreeeeaeeesnnarenes 607
6.9. Masonry wall deSIgDMDL MOUUIE...........couiiiiee et e e e e s et e e e e e s st e e e eaeeeasasbbaeeeaeessantbaeeeaaaessanses 611
6.9.1. Complex analysis of unreinforced MasoNry WalLS.............oooiiiiiiiiiiei e e 611
6.9.1.1. Definition of masonry walls and their parameters...
6.9.1.2. Parameters of & MaSONIY WAl SLD........ocuiiiiiiie ettt et e et e e sebaee e e srneeeesneeeeenneeas 614
6.9.1.3. Check domain as @ MasoNry MALL...........cuuieiiiiiiiie et e se et e e e neeas 616
6.9.1.4. Design check of masonry walls, definition of desigd joint parameters...........ccccovieeeiiiiee e 616
6.9.1.5. Display of masonry walls in the MQAel...........cooiiiiiiei e 623
B.9. 1.6, RESUILS.......eeeiiei ettt e e et e e a et e e e R e e e R bt e e h e et R e e e e e b et e nne e e e nnre e e abreee e
6.9.1.7. Principles of checking
6.9.1.8. Design check according t0 EUMOCOME. B..........oiiiiiiiiiiiee ettt ettt e e st e e s aeae e e s neeeeaneeeeens 629
6.9.1.9. Design check according to INTIC. .. ... .uiiiiiiie ettt et e et ee e s s e e s anbr e e e nnneeesnaneead 633
6.9.1.10. Design check acCording tO.SIA ... ..ot e e e et e e 636
7. AXISWI Viewer and VIEWET EXPEIL........coi ittt e e e e s s s e e e e eeeas 640
8. Programming AXISVIICOM MOTUIE. ..........cooiiiiiiiiiiiieee et a e e e e e 640
S T = 14T 0] (=SSP 641
9.1. Linear statianalysis of @ Steel Plane fraME..........oooiiiiiiiii et 641
9.2. Geometric nonlinear static analysis of a steel plane fLamME...........cooiiii e 642
9.3. Buckling analysis of @ Steel Plane fraIME...........oo ittt e e et e e st e e s e e e nraeaenns 643
9.4. Vibration analysis-Qrder) of @ Steel plane framE............ooi e 644
9.5. Vibration analysis {@rder) of a Steel Plane framB.........cooiiiiiiii e 645
9.6. Linear static analysis of a reinforced coONCrete CANtILEVEL............ooiiiiii e 646
9.7.Linear static analysis of a simply supported reinforced CONCrete PIALE. ..........ooiiiiiiiiei i 647
9.8. Linear static analysis of a clamped reinforced CABQURRLE. ...............cooiiiiiiiiii e e 648

O R =] (=1 (=] g 61T 649



User 0s bOReleasdé¢?2 X

11

1. New features of Version X6

General

Smart command line and search

Special window layouts in the Windows menu
Enhanced selection filter

Logical parts by type of special domains

Customization of further graphic symbols

Editing
Moving virtual strips with the underlying elements

Copying system of structural gridlines

Mesh check selecting free edges

BIM and links to other programs

New AxisVM components for Rhino/Gradsopper

SAF interface imports and exports loadsSAF module)

Tekla interface imports and exports beam end releases, nodal and line supports

(TI module)

Elements

Parametric double wedged I, crossed I, SFB, IFB, symmetric and asymmetric HS

profiles

Eccentric beams

New beam element with 7 degrees of freedom (newDOF module)

Copying nodal support stiffness values from an Excel table to AxisVM

Loads

Load cases can be selected from a structured dropdown list on the Loads tab

New load split functions

Displaying color-coded surface loads of all load caes of a load group in one view

Generating wind loads from a CFD model (newCFD module)

Displaying color-coded snow and wind loads

Applying eccentric concentrated odistributed loads on beams and ribs

Options to handle multiple loads

Default color of surface and line loads can be customized

Rules to generate custom combinations in the table of critical load group combi-

nations

Defining the direction of spectra for seismic analysis

2.17 Smart command line
3.6.6 Special window layouts
2.16.1Selection
2.16.14Parts
3.3.11.3Graphic symbols

3.3.5Guidelines
4.11.4Select free edges

3.1.8.1GrasshopperRhinocerosplugin
3.1.6.6Export to SAF file format
3.1.7.6lmporting SAF files

3.1.6.4Export to Tekla Structures
3.1.7.4 Import from Tekla Structures

3.1.16 Cross Section Library

4.9.9.2.1Eccentricity of beams and ribs

4.9.9.37 DOF beam elementd 7 DOF
module

4.9.11Nodal support

4.10 Loads

4.10.33Split loads into separate load
cases

2.16.5Display mode

4.10.15Generating wind load from a CFD
(Computational Fluid Dynamics) filed
CFD module

4.10.4Concentrated load on beam
4.10.6Distributed line load on beam/rib
3.3.2Model options

3.3.11.3Graphic symbols

4.10.2Load combinations

4.10.24 Seismic loadsd SE1 module
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Defining moving loads on load panels
Transparent display option for load panels

Extending selection to loads with the same load component intensity

Analysis
Obtaining imperfect shape from buckling shape(s) (NewMP module)

Nonlinear analysis with reinforcement calculated from the ULS envelope of
nonlinear results

Results

Result display in rendered view

Rendered view can display distribution of normal stress within the crossection

of a beam

Rendered view can display top and bottom components of surface stresses, rein-
forcement amounts, crack width values simultaneouslyRC1 module)

New semi-automatic critical combinations

Selection filtering by any result component

Bicolor (positive/negative) color display mode

New color legend option to hide hatching of values out of range

New color legend option

Design

Support of Norwegian NAD for Eurocode
Cracking results both for calculated and applied reinforcementRC1 module)

Calculating required reinforcement for reinforced trapezoid steel decks. (RC1
module)

Speed improvements in reinforced concrete beam design calculation bynning
multiple threads (RC2 module)

Shear design of reinforced concrete walls (RC5 module)

Reports

New table for specific amount of reinforcement calculated for each domain (RC1
module)

Utilization result component and diagrams for reinforced concrete columns, walls
and masonry walls in the Table BrowserRC2, RC5, MD1modules)

Utilization result component and diagrams for reinforced concrete columnsRC2
module)

Predefined window layouts for checking column reinforcementRC2 module)

Custom force values to check a reinforced concrete column are saved with the
column (RC2module)

Custom forces for column check can be imported via clipboardRC2 module)
Design calculation report for reinforced concrete columnsRC2 module)

Steel design calculation report includes effective crossection parameters and
lateral supports (SD1 module)

New features of the bolted joint design §C1module)

AXIFVM X6

4.10.29Moving loads
2.16.4Display mode
3.6.1Property Editor

6.2.1 Creating imperfect geometry from
buckling shapesd IMP module
5.1 Static analysis

2.16.4Display mode
6.1 Static
6.1.21Truss/beam/rib stresses

6.1.22Surface element stresses

6.1 Static

2.17 Smart command line
2.19.4Color legend window
2.19.4Color legend window

6.1.1Minimum and maximum values

6.5.6 Nonlinear analysis of RCsurfaces

6.5.1.4Design of reinforced concrete cores
and walls 8 RC5module

6.5.10 Composite column designd RC2
module

6.5.14.4Shear verification of reinforced
concrete walls

6.5.8 Shear resistanceand reinforcement
calculation for plates and shells

6.6.4 Steel connection design SC1 mod-
ule
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2. How to use AxisVM

Preprocessing

Analysis

Postprocessing

Reporting

Welcome to AxisVM!

AxisVM is a finite-element program for the static, vibration, and buckling analysis of structures. It was
developed by and especially for civil engineers. AxisVM combines powerful analysis caphilities with an
easy to use graphical user interface.

Modeling: geometry tools (point, lines, surfaces); automatic meshing; material and crosssection
libraries; element and load tools, import/export CAD geometry (DXF); interface to architectural design
software products | ike Graphi softds éetychi CAD
At every step of the modeling process, you will receive graphical verification of your progress. Multi-
level undo/redo command and on -line help is available.

Static, vibration, and buckling

Displaying the results: deformed/undeformed shape display; diagram, and iso-line/surface plots;
animation; customizable tabular reports.

After your analysis, AxisVM provides powerful visualization tools that let you quickly interpret your
results, and numerical tools to search, repat, and perform further calculations using those results. The
results can be used to display the deformed or animated shape of your geometry or the isoline/surface
plots. AxisVM can linearly combine or envelope the results.

Reporting is always part of the analysis, and a graphical user interface enhances the process anc
simplifies the effort. AxisVM provides direct, high quality printing of both text and graphics data to
document your model and results. In addition data and graphics can be easily exported (DXF, BMP, JPC
WMF, EMF, RTF, HTML, TXT, DBF).

2.1. Hardware requirements

Recommendec

configuration

Minimal
configuration

Supported operat-
ing systems

Memory access

64-bit and 32bit
versions

The table below shows the minimum/recommended hardware and software requirements, so you can
experience maximum productivity with AxisVM.

8 GB RAM

50 GB of free hard disk space

1 7 ablor monitor (or larger), at least 1920x1080 pixels
A dual or multi -core processor over 2 GHz
Windows10 64-bit operating system

Mouse or other pointing device s

Windows compatible laser or inkjet printer

4 GB RAM

10 GBof free hard disk space

1 5adlor monitor, at least 1024x768 resolution
Mouse

Windows 7

Windows 10, Windows 8.1, Windows 8, Windows 7, Windows Server 2008(32-bit or 64-bit operating
systems)

Partially supported (some add-ons or plugins may fail): Windows Vista, Windows XP/ SP3, Windows
Server 2003/SP1

To reach more memory is very important as it speeds up the analysis considerably.

The native 64-bit version of AxisVM X6 runs only on 64-bit operating systems. It has direct access to
the physical memory, so no further settings are required.

The 32-bit version of AxisVM X6 runs on both 32-bit and 64-bit operating systems. It has direct access
to the lower 2 GB of the physical memory.
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2.2. Protection and installation

The software is protected by a hardware or software key.

2.2.1. Hardware key

Super Pro
hardware key

Super Pro
network
hardware key

F

Using a protection by hardware key the software can be installed on multiple computers but can be
launched only if the hardware key is plugged in. Plug the key only after completing the installation as
certain operating systems try to recognize the plugge d device and this process may interfere with the
driver installation.

The most common protection device is the Sentinel SuperPro hardware key available as a single or a
multi-user network license. A single license can be used orone computer only (on Windows Terminal
Server networks on one terminal only).

The operation of the hardware key requires a driver. It is automatically installed by the AxisVM Installer
but in case of a failure the installation can be done later.

After completing the AxisVM installation look for the Sentinelfolder and run Sentinel Protection Istaller
from there. If you have an installation USB flash driverun Startup.exeand choose Reinstall driver .

If you have a network license you must install the network key. In most cases AxisVM and the key are on
different computers but to make the key available through the network the Sentinel driver must be
installed on both computers using the Sentinel Protecion Installer. Network keys can be used both on
local networks (LAN) and remote networks (VPN)

Connect the key to the USB port of one of the computers. This way you select the AxisVM server.

After completing the installation a service called Sentinel Protection Serveiis launched to establish a
connection between the hardware key plugged into the server machine and the client machines.
Network licenses allow running as many AxisVM copies on the network as the purchased number of
licenses. Launched copies are registered into the hardware key. Closing the copy will remove the
registration making the license available on other machines. If the application becomes unresponsive
for some reason the registration is not removed immediately. The license will be available only after 3
minutes when the lack of response is detected by the server.

The hardware key manufacturer provides a tool called Sentinel License Monitorto check the currently
registered network licenses, the number of free licenses and remove the unresponsive licenses if
necessary. To run this tool start you internet browser and type in the local network IP address of the
server (.e.,the machine where the hardware key is plugged in) and append a reference to the port 6002,
e.g.:http://192.168.18.167:6002 If you run the internet browser on the machine where the hardware key
is plugged in you can type simply http://localhost:6002.

5 | B sentinel License Monitc | + o (] »®
|

& [T} localhost:6002/ g = L=

Sentinel License Monitor

System Address: http:/localhost: 6002
Sentinel Protection Server Version 7.6.5
This web page shows vou details of the keys attached/installed on the system.

Please click on a key number to view the details about the clients who are using the licenses available with this key.

- . Form Serial Model . . | Licenses- Highest . .
s r _ . - £ -
Keys# Key Type Factor Number Number Hard Limit In-Use Used Time-Outs | Sublicense
1 SuperPro USB 0x0000122e * 1 0 0 0 e

[y

Nor available. The model number cannot be obtained for certain keys. Please contact your developer/vendor for more information.
Copyright (¢)2016 SafeNet, Inc.

FIREWALL SETUP: Enable TCP / IP and UDP protocols on ports 6001 and 6002 on the firewall to
ensure network operation.


http://192.168.18.167:6002/
http://localhost:6002/
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Access oBentinel
SuperPranetwork
keys

Sentinel HL
hardware key

Sentinel HL
network
hardware key

F

Configuration of
server and client
computers

This setting is required for a VPN connection.

If AxisVM is launched on a client machine it begins to search the network for available network keys
checking each computer running Sentinel Pro Server regardless if the key is plugged or not. It may slow
down the search process. To improve the connectionspeed, it is recommended to create an NSP_HOST
environment variable on the client machine, specifying the local network IP address of the computer
with the key, e.g.: NSP_HOST = 192.168.0.23.

In case of more than one network key it is possible to set the NSP_HOST1, ...., NSP_HOST5 environme
variables identifying computers with keys. The maximum number of keys that can be handled this way
is five.

To run AxisVM on any computer on the network SuperPro Server must be running on the server. If it
stops all running AxisVM programs stop.

The Sentinel HL key is a new kind of protection device that does not require driver installation. Plugging
it into the USB port the Windows operating system identifies it as a HID (Human Interface Device).
Sentinel HL keys also have single user and network models. Asingle license can be used on one
computer only (on Windows Terminal Server networks on one terminal only).

Network keys can be used on local (LAN) or remote networks (VPN) as well. Connect the key to a
machine to use it as a key licence server and install AxisVM copies on client machines. Sentinel Runtime
Environment must be installed both on the server and on all clients by launching InstallSentinelRuntime
located in the Sentinel LDKfolder under the AxisVM folder created during program installation.

The Sentinel Runtime Environment provides a connection between the hardware key plugged into the
server machineand the client machines. If the environment is not running AxisVM cannot be launched
on client machines.

To purchase further licenses for a network key run the Admin Control Center (see below), chooseSentinel
Keysfrom the menu on the left and choose the appropriate network key from the list. Click on the C2V
icon on the right to save a c2v file. Send this file to your distributor with your license order. Your
distributor will send a v2cfile with the additional licenses. Save it to your machine. To updatethe number
of licenses chooseUpdate/Attach from the menu on the left then browse for the v2cfile you saved. Click
the Open button to transfer license information to the network key. The new licenses will become
available.

FIREWALL SETUPEnable TCP / IP and UDP protocols on port 1947 on the firewall to ensure net-
work operation.

To ensure the proper functioning of a Sentinel HL key, the Sentinel Admin Control Center must be con-
figured on server and client machines.

Server

Open the web browser and type localhost:1947 to get to the Sentinel Admin Control Center. Go to the
Access from Remote Clients tab and set Anyone under Allow Access from Remote Clients.
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<« c @ © D localhost:1947/ int_fconfig from.him e @ noe & =
3+ Legtobbszér litogatott &) Bevezetés 55 Més knyvjelzsk

| 1
gemalto” Sentinel Admin Control Center

Configuration for Sentinel License Manager on gabi-pc-1
Sentinel Keys caslc | ysers HEFERUD AT Access from Client Identities pemchane Network
ngs License Managers Remote Clients Licenses

Products
Features
Sessions OMo one

Allow Access from Remote () Identifiable clients only
Update/Attach Clients O Anyone, but cloud licenses require identity

® Anyone, and cloud licenses can be consumed without identity

Access Log

Public Address for Access
Emreim With Identity |
Diagnostics

@® Plain text

Store |dentity Secrets an e
Help O Encrypted with the storage key provided with Sentinel AdminAPI
About

o Access Restrictions

Languages

Show Recent Client Access | The entries are evaluated in the order in which they are specified. As soon as a match is found, evaluation stops.
English allow=all is implicitly added to end of list
Deutsch Submit| |Cancel | SetDefaulis
Espafiol
Francais
ltaliano
B33
Pycckmit
FR3Z

Client

Open the web browser and type localhost:1947 to get to the Sentinel Admin Control Center. Go to the
Access to Remote License Manager tab and enable Allow Access to Remote Licenses, Broadcast Seart
for Remote Licenses and Aggressive Search foRemote Licenses. Enter the IP address of the server tc
the Remote License Search Parameters field and click on the Submit button.

If both the server and the clients are properly configured, choosing Sentinel Keys from the Options list
on the left displays a list of all Sentinel HL and SL keys installed.

<« ¢ @ © D localhost:1947/ int jeonfig_to.html - @ neoe & =
¥ Legtdbbszér ldtogatatt Bevezetés 5 Més kényvjelzsk
g g v

I |
gen'alto" Sentinel Admin Control Center

Configuration for Sentinel License Manager on gabi-pc-1
Basic Access to Remote Access from . - Detachable
Sentinel Keys St Users License M Remote Clients | Client Identities | Licenses | Network |
Products
Feat
earEs Allow Access to Remote Licenses ffi
Sessions
Broadcast Search for Remote Licenses
Update/Attach Agaressive Search for Remote Licenses
Remote License Search Parameters 192.168.18.130
Access Log
Configuration
Diagnostics
Help
About

Submit| |Cancel| | SetDefaulis
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2.2.2. Software key

Sentinel SL
software key

Software key protection by an installed license replaces the hardware key plugged into a USB port.
Software key licenses are also available in a local or a network version. A local license allows running
AxisVM on one computer, where the software key is installed. A network license allows a limited number

of concurrent users on the local network.

Software keys can be transferred to another machine using a tool (see later). After transferring a soft-
ware license, the program will run only on the other machin e and fails to run on the first one.

A software license is linked to the hardware elements of the computer. Therefore, any change in
the hardware (replacement of the motherboard, CPU, Ethernet card, hard drive, will invalidate
the license.

To prevent such loss, the license must be transferred temporarily to another machine before changing
the hardware, replace the hardware element then transfer the license from the other machine

Sentinel SL is not a physical device attached to a port but a software key specific to the given hardware.
It cannot be copied directly but can be transferred to anoth er machine using the RUS tool of the pro-

tection package (see details below).

Software key may be a reasonable solution if storage, connection or protection of the physical key raises
problems.

As the software key is stored on the hard drive / SSD of the machine, viruses, malware or flaws in the
update of the operating system may corrupt the key. In this case another software key must be pur-

chased.

Installing Sentinel A software key requires the installation of the Sentinel Run-time Environment.

HASP Rutime En-
vironment

Sentinel Admin

Download it from www.axisvm.eu(find it under Downloads / Software Updates / Sentinel driver) or look
for InstallSentinelRuntime.exén the Sentinel LDK folder of your AxisVM installation.

To check the status of the environment run your internet browser on the server then type http://lo-

Control Center calhost:1947 The Sentinel Admin Control Center will be displayed.

B S8 ] Gemalto Sentinel ACC: | | L o o o %
& = O far > localhost: 1947/ int /ACC_help_index.htm g = L =
.-
gemalto Sentinel Admin Control Center
Admin Control Center Help
S Admin Control Center Help
Products
Features

Welcome to the Admin Control Center. This application enables you to manage access to software licenses and Features, to control

Sessions . N :
detachable licenses. to control sessions, and to diagnose problems

Update/Attach The Admin Control Center enables you to monitor the following:

+ Allthe Sentinel protection keys that are currently available on the network server, including their identity. type, and location
Access Log « The number of users currently logged in to a protection key, and the maximum number of users allowed to be simultaneously
logged into that specific key
) ) + The Features to which each protection key allows access, and any restrictions that apply to the Feature
Diagnostics + The users who are currently logged into a specific protection key, including detailed login information

Canfiguration

Note: SL UserMode keys are only displayed for the local machine. SL UserMode keys are not displayed when the configuration

Hel,
P parameter Do Not Load hasplmv.exe is selected

About
You can perform actions, such as

+ Detaching a license from the network and attaching it to your machine cr a different recipient machine
+ Cancelling a detachable license prematurely
- Installing an update to a license on a key that is visible in Admin Control Center

You can make basic configuration changes, including

- Setting the display refresh time

+ Configuring access permissions from a client machine to a remote server, and configuring a server to allow it to be remotely
English accessed
+ Defining values for Products with detachable licenses

Deutsch
Espafiol The Diagnostics page enables you to view system information related to the current Sentinel License Manager. and to generate
Francais reports.
Italiano Related Topics
Baig Security Considerations
N ntinel Keys
pyccrui
FR3E

Copyright © 2018 SafeNet. All rights reserved.
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Requesting a
Sentinel SL
software license

Applying a
Sentinel SL
software license

Sentinel SL
License transfel

Configuration of the
server and client
machines
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The Sentinel Admin Control Center provides overview of the Sentinel HL and SL keys, their usage infor-
mation and helps disconnecting clients from licenses. Choose Sentinel Keysform the menu on the left
to display the list of available keys on the network.

If more than one hardware key is plugged and you are not sure which one belongs to AxisVM select
Productsfrom the menu on the left. The list of keys will be reorganized by protected products. Look for
the one protecting AxisVM.

A software key requires the installation of the Sentinel Run-time Environment. See Installing Sentinel
HASP Runtime Environment above for the details. After completing the installation run the RUS_Ax-
isVM_En.exapplication from the SentinelRuntimesubfolder in the AxisVM installation folder.

To request a software license, select the optioninstallation of new protection keyat the bottom and click
on the Collect information button.

Save the file with c2v extension generated by this application and send it attached to a license request
email to your AxisVM distributor.

Software license is av2c file sent by your distributor. Save it to your computer.

Run the RUS_AxisVM_En.expplication from the SentindRuntime subfolder in the AxisVM installation
folder. Choose the Apply License Filgab and enter the file name with full path to the Update Filefield
or click on the [é&] button to browse.

Clicking on the Apply Update button activates the software license.

Check your license using the Admin Control Center tool (see above). Choose Sentinel Keysfrom the
menu on the left, and check if your Sentinel SL license appears in the list.

A software license can be transferred to another machine. After completing the transfer AxisVM will run
only on the other machine (works just like a hardware protection key removed and plugged into the
other machine). To transfer the license run the RUS_AisVM_En.exeapplication on the other machine
too, select the Transfer Licensdab and generate a recipient information file (*.id) and copy that file to
the first machine. Go back to the first machine, select the Transfer Licensdab, go to the Read the reip-
ient information file from f i el d, click on t he*idfie you bauetcopma from thel
other machine, fill out the Generate the license transfer file tdfield then click on the Generate License
Transfer Filebutton. Copy the generated file with h2h extension to the other machine, go there, select
the Apply License Fildab, go to the Update Filefield, browse for the h2h file you have copied and click
on Apply Update.

To ensurethe proper functioning of a software key , the Sentinel Admin Control Center must be config-
ured on server and client machines the same way described at the end of the previous chapter.

2.2.3. Installation

Preparing AxisVM
installation
on a Mac

Installation

Most professional structural analysis software programs support only Windows. The following methods
will enable AxisVM use on a Mac:

1. Boot Camp

A p p | Badi €ampallows for installing Windows on a Mac This will provide the best performance for
running AxisVM on a Mac.

2. Virtual Machines

Software such asParallelsor VMWare Fusionuse virtual machines to install Windows on a Mac, allowing
AXisVM to run.

3. Remote Desktop

The Remote Desktop softwareon a Mac computer allows for remote access of a Windows computer
running AxisVM.

If you have downloaded the installer application from our website, run it. Otherwise, connect the AxisVM
installation USB flash drive.The Startup program starts automatically if the autoplay option is enabled.
If autoplay is not enabled, click the Start button, and select Run... Open the Startup.exe program from
the USB flash drive.Select AxisVM X6 Setupand follow the instructions.


https://support.apple.com/boot-camp
https://www.howtogeek.com/186907/how-to-install-windows-on-a-mac-with-boot-camp/
http://www.tkqlhce.com/click-3607085-10867393-1440509759000?url=http%253A%252F%252Fwww.vmware.com%252Fproducts%252Ffusion.html&sid=ct187359
https://www.howtogeek.com/131961/how-to-access-windows-remote-desktop-over-the-internet/
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32/64-bit versions

Silent installation

Installation under Windows Vista/Windows 7/Windows 8/Windows 10 operating systems

You need the latest Sentinel driver. You can download it from www.axisvm.eu / Downloadsd
Software updates / Sentinel Driver update on the right tab)

1 Right click on the program icon after the installation of AxisVM

Choose the Propertiesmenu item from the Quick Menu.

1  Select the Compatibility tab on the appearing dialog and turn on the Run as administrator
checkbox.

=

By default the application and the example models will be installed on drive C: in

C:\ AxisVM_ X6 and C:\ AxisVM_ X6\ Examples
folders. You can specify the drive and the folders during the installation process. The setup program
creates the AxisVM program group that includes the AxisVM application icon.

The application can be installed to the usual C:\ Program Files\ AxisVM_X6 folder (C:\ Program Files
(x86)\ AxisVM_X6 under 64-bit operating systems). However, in this case the Run as administratorprop-

erty must be set for AxisVM.exe, AxisVM_x64.exe IDTFConverter\ DTFConverter.exeFind these files
through Start Menu / Computer,right click on the files and choose Propertiesfrom the popup menu, go

to the Compatibility tab, find Privilege leveland turn on the above option. Users without administrative

rights has to ask the administrator to set write access to the C:\ Program Files\ AxisVM_X6 folder (see
Permissionsunder the Securitytab).

On 64-bit operating systems the user can choose to install either the 32bit or the 64 -bit version of
AxisVM. Installing the 64-bit version also copies the 32-bit version to the hard disk but no shortcut is
created on the desktop for this file. On 32-bit operating systems only the 32-bit version is installed.

It is not recommended to install AxisVM under the ¢c:  \Program Files folder as the program placed
there can be started only with administrative rights and there may be failures in running libraries
like the 3D PDF generator.

The software can be installed in silent mode using command line. The Setup program accepts optional
command line parameters. These can be useful to system administrators, and to other programs calling
the Setup program.

Two typical examples are shown below considering 32 and 64 bit versions:

In case of 64 -bit version:
setup.exe /VERYSILENT /SUPPRESSMSGBOXES /NORESTART /Dixi€¥MX6" lang=nl Nolcons=0
types=64bits Tasks=extensionsl,extensions2

In case of 32 -bit version:
setup.exe /VERYSILENT /SUPPRESSMSGBOXES /NORESTART /DAxISMMX6" lang=nl Nolcons=0
types=32bits Tasks=extensionsl,extensions2

AxisVM setup is made by Inno Setup installer. The most important optional command line parameters
are listed below. For more information please see the Inno Setup help.

/SP-
Disables the This will install... Do you wish to continue? prompt at the beginning of Setup. Of course,
this will have no effect if the DisableStartupPrompt [Setup] section directive was set to yes.

/SILENT, /VERYSILENT

Instructs Setup to be silent or very silent. When Setup is silent the wizard and the background window
are not displayed but the installation progress window is. When a setup is very silent this installation
progress window is not displayed. Everything else is normal so for example error messages during in-
stallation are displayed and the start-up promptis (if you haven't disabled it with DisableStartupPrompt
or the '/SP-' command line option explained above).

If a restart is necessary and the /NORESTART' command isn't used (see below) and Setup is silent, i
will display a Reboot now? message box. If it's very silent it will reboot without asking.
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/SUPPRESSMSGBOXES
Instructs Setup to suppress message boxes. Only has an effect when combinedvith /SILENT' and
'VERYSILENT".

The default response in situations where there's a choice is:

1 Yesin a 'Keep newer file?" situation.

No in a 'File exists, confirm overwrite.' situation.

Abort in Abort/Retry situations.

Cancel in Retry/Cancel situatians.

Yes (=continue) in a DiskSpaceWarning/DirExists/DirDoesntExist/NoUninstallWarn-
ing/ExitSetupMessage/ConfirmUninstall situation.

1  Yes (=restart) in a FinishedRestartMessage/UninstalledAndNeedsRestart situation.

= =4 =8 =

5 message boxes are not suppressible:

1  The About Setup message box.

1  The Exit Setup? message box.

1  The FileNotInDir2 message box displayed when Setup requires a new disk to be inserted
and the disk was not found.

1 Any (error) message box displayed before %tup (or Uninstall) could read the command
line parameters.

1  Any message box displayed by [Code] support function MsgBox.

/LOG

Causes Setup to create a log file in the user's TEMP directory detailing file installation and [Run]
actions taken during the installation process. This can be a helpful debugging aid. For example, if you
suspect a file isn't being replaced when you believe it should be (or vice versa), the log file will tell you
if the file was really skipped, and why.

The log file is creaed with a unique name based on the current date. (It will not overwrite or append
to existing files.)

The information contained in the log file is technical in nature and therefore not intended to be
understandable by end users. Nor is it designed to be machine-parsable; the format of the file is subject
to change without notice.

/LOG="filename"

Same as /LOG, except it allows you to specify a fixed path/filename to use for the log file. If a file with
the specified name already exists it will be overwritten. If the file cannot be created, Setup will abort
with an error message.

/INOCANCEL
Prevents the user from cancelling during the installation process, by disabling the Cancel button and
ignoring clicks on the close button. Useful along with '/SILENT" or /VERYSILENT".

INORESTART
Instructs Setup not to reboot even if it's necessary.

/LANG=language
Specifies the language to use. language specifies the internal name of the language as specified in a
[Languages] section entry.

When a valid /LANG parameter is used, the Select Language dialog will be suppressed.
/DIR="x: \dirname"

Overrides the default directory name displayed on the Select Destination Location wizard page. A
fully qualified pathname must be specified.
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/GROUP="folder name"

Overrides the default folder name displayed on the Select Start Menu Folder wizard page. If the
[Setup] section directive DisableProgramGroupPage was set to yes, this command line parameter is
ignored.

/NOICONS
Instructs Setup to initially check the Don't create a Start Menu folder check box on the Select Start
Menu Folder wizard page.

ITYPE=type name
Overrides the default setup type.

If the specified type exists and isn't a custom type, then any /ICOMPONENTS parameter will be ig-
nored.

/COMPONENTS="comma separated list of component names"
Overrides the default component settings. Using this command line parameter causes Setup to au-
tomatically select a custom type. If no custom type is defined, this parameter is ignored.

Only the specified components will be selected; the rest will be deselected.

If a component name is prefixed with a "*" character, any child components will be selected as well
(except for those that include the dontinheritcheck flag). If a component name is prefixed with a "!"
character, the component will be deselected.

This parameter does not change the state of components that include the fixed fl ag.

Example:

Deselect all components, then select the "help" and "plugins" components:

/COMPONENTS="help,plugins"

Example:

Deselect all components, then select a parent component and all of its children with the exception of
one:

/COMPONENTS="*parent,!parentchild"

ITASKS="comma separated list of task names"
Specifies a list of tasks that should be initially selected.

Only the specified tasks will be selected; the rest will be deselected. Use the /MERGETASKS paramet:
instead if you want to keep the default set of tasks and only select/deselect some of them.

If a task name is prefixed with a "*" character, anychild tasks will be selected as well (except for those
that include the dontinheritcheck flag). If a task name is prefixed with a "!" character, the task will be
deselected.

Example:

Deselect all tasks, then select the "desktopicon” and "fileassoc" tasks:

ITASKS="desktopicon,fileassoc"

Example:

Deselect all tasks, then select a parent task and all of its children with the exception of one:

ITASKS="*parent,!parentchild"
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Running adebns

F

False virus alarms

Starting AxisVM

%6

AXIFVM X6

The setup program creates desktop shortcut for BT EERSATEES X

AxisVM X6 automatically.
Click on the icon to launch AxisVM. Secuty Detoks Pre"‘g”s V:t'i‘l’_”s
Depending on the security settings of the oper- el oL e

ating system a security warning may appear. Click If this program isnt working comectly on this version of Windows,
. try running the compatibility troubleshooter.
on Yes and continue.

If AxisVM does not start set user rights as follows. S compatbity snubleshooter
Ll Click the right mouse button on the Ax- How do | choose compatibility settings manually?
isVM icon. Compatibility mode
1 SelectPropertiesfrom the popup menu (L] Run this program in compatibity mode for
1  Go to the Compatibility tab, and check Windows 8
Run this program as an administrator
If you have administrator rights but the program Se";gf ‘ v
\educed colour mode

does not start, check the following issues:

: . . hit (256) o
1. If a message is displayed with an er- e e

ror code, please check if the hardware Run in 640 x 480 screen resolution
key is properly connected and the green [[] Disable display scaling on high DPI settings
LED is lit. If no |Ight can be seen the USB Run this program as an administrator

port may be out of operation.

2. If no message appears, but the pro-
gram does not start check your antivirus
program (see below).

E"'G;Change settings for all users  {

0K Cancel Apply

You can use addons created for AxisVM by external developers & or yourself. To run these programs
the AxisVM COM server must be registered in the Windows Registry. If you installed AxisVM with ad-
ministrative rights this registration is already completed. If the registration failed you can run! Regis-
ter_AxisVM.bat (on32-bit operating systems) or !Register_AxisVM_x64.bat (on 64 bit operating systems)
with administrative rights.

32-bit add-ons launch the 32-bit version and are compatible only with that. 64-bit add-ons can
be used only on 64-bit versions.

Certain antivirus products running on the PC can send a false alarm during installation. This is caused by
heuristic algorithms searching for virus-like activities. Thesealgorithms may detect the operation of the
special protection system of AxisVM and send a false alarm. If this happens you can do the following

1 If the antivirus product put AxisVM.exe into quarantine restore it

T Add AxisVM.exe to the exceptions (files nohecked by the antivirus software)

1 Reduce the sensitivity of the heuristic check on the control panel of the antivirus product
The VirusTotal website offers antivirus check of 47 different products.

Click the Start button, select Programs, AxisVM folder, and click the AxisVMX6 icon.

At startup a splash screen is displayed ¢ee 3.7.5 About) then a welcome screen is shown where you can
select a previous model or start a new one.

Clearing the checkbox at the bottom turns the welcome screen off for the future. To turn it on choose
the Settingsd Preference$Data Integrity dialog and check the Show welcome screen on startugheckbox.
When setting up a new model the following dialog is displayed.
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Running AxisVV
in safe mode

Launching AxisVN
in debug mode

New model X

Eolder |Gi\Axis |
Model file name: |5Iab |
i O
__f_ . Design code | Eurccede ~ m
HE‘ Units and formats | Default Units ~ Change settings...
z
Beport language |§|§ English v|
®
Front view
Page header
Zk% i 2 |Examp|e project] |
T 5 |£\na|}-‘5i: by InterCAD |
Comment | |
Example project
Analysis by InterCAD
llodel: Slab.axs

Both AxisVM.exe (32bit version) and AxisVM_x64.exe (64bit version) can be started in safe mode en-
tering axisvm.exe /[SAFE  or axisvm_x64.exe /SAFE in the command line.

It is recommended to start AxisVM in safe mode in the following cases: (1) graphic cardor driver prob-
lems, (2) if problems are detected in multithreaded mode (3) if AxisVM hangs when trying to recover
the latest file damaged in a crash (4) if a plugin or addon module causes errors.

If a problem is encountered during startup or AxisVM cannot be launched, run AxisVM.exe (32bit ver-
sion) or AxisVM_x64.exe (64bit version) with the /JUSERDEBUG and /NETDONGLELOG switches.the
case of a network license first, launch AxisVM with /USERDEBUG then with INETDONGLELOG. In ca
of a local single license, it is enough to use the /JUSERDEBUG switch.

These switches activate logging of the startup process creating a log file. Send the log file to your
distributor to find how to fix the problem.

Program and file File ¢ File exten- Can be opened by
types 'e ype sion Standard  Viewer Academic  Trial Light

Standard .axsl.axe  yes yes yes yes DEN
Viewer .axvl.axw  no yes no no no

made by | Academic .axsl.axe WM yes yes WM DEN
Trial .axsl.axe  yes yes yes yes DEN
Light .axd/.axr yes yes yes yes yes

WM watermark appears on the printed output

DEN depends on the number of elements in the model (Light version limit)

Upgrading It is recommended to install the new version to a new folder. This way the previous version will remain

Converting earlier
models

Steps of an analysis

available.

Models created in a previous versions are recognized and converted automatically. Saving files will use
the latest format by default. Saving files in the file format of one of the previous is possible but this way
the information specific to the newer versions will be lost.

The main steps of an analysis using AxisVM are:

Creating the Model (Preprocessing)

C
Analysis
Static Vibration Dynamic Buckling
(linear/nonlinear) (first/secondorder) (linear/nonlinear)
¢

Evaluating the Results (Postprocessing)
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Capacity Practically, the model size is limited by the amount of free space on your hard disk.

The restrictions on the model size and on the parameters of an analysis are as follows:

Professional

Entity Maximum
Nodes Unlimited
Materials Unlimited
Elements Truss Unlimited
Beam Unlimited
Rib Unlimited
Membrane Unlimited
Plate Unlimited
Shell Unlimited
Support Unlimited
Gap Unlimited
Diaphragm Unlimited
Spring Unlimited
Rigid Unlimited
Link Unlimited
Load cases Unlimited
Load combinations Unlimited
Frequencies Unlimited

Small Business

Entity Maximum
Nodes Unlimited
Materials Unlimited
Elements Only trusses 500
Truss+Beam+Rib* 250
Rib on the edge of a surface 1500
Any combination of membrane, 2000
plate or shell
Support Unlimited
Gap Unlimited
Diaphragm Unlimited
Spring Unlimited
Rigid Unlimited
Link Unlimited
Load cases Unlimited
Load combinations Unlimited

* |f there are beams or/and ribs in the structure

2.3. Getting started

The best way to discover AxisVM is to build a simple model, analyse it and evaluate the results.
The steps of model building are described in the AxisVM Step by step tutorial.

There are three major steps in a modeling process:

Geometry The first step is to create the geometry model of the structure (in 2D or 3D).
Geometry can be drawn by hand or can be imported from other CAD programs. It is also possible to
draw elements (columns, beams, walls, slabs) directly.

Elements If you chose to draw the geometry first you must specify material and element properties, mesh the
geometry into elements (assigning the properties and a mesh, to the wire-frame model), and define the
support conditions.
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Loads

In the third step you must apply different loads on the model.

The end result will be a finite element model of the structure.
Once the model is created it is ready for analysis.

You can find the steps of model building in detail in the AxisVM Stepby step tutorial made available
from the Help menu. This tutorial helps to build and analyse simple structures.

1 Beam model

Frame model

Plate model

Membrane model (with parametric mesh)
Membrane model (with domains)

Shell model

= =& —a —a A

AxisVM Stepby step (for advanced userspuides the user through dynamic and seismic analysis of two
advanced models.

English language video tutorials for the example models can be found here:

AxisVM YouTube channel

It is recommended that you read the entire Use
In Chapter 1 you can find the timely, new features of the version.

Chapter 2 contains general information about using AxisVM. In other chapters the explanation follows
the pre- and postprocessor menu structures. Please, consultthidlds e r 8 s eWey time du are using
AxisVM.

2.4. AxisVM user interface

AxisVM screen

A
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9t Settings View Window Help

K&
= |
i
Q@
al

VM (32) 16,000 - Gi\Axis\hiba\AcelCsamokX5.axs ST

information window

color coding

perspective settings
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This section describes the working environment of the full AxisVM graphical user interface. Please read
these instructions carefully. Your knowledge of the program increases the modeling speed and
productivity.

Elements of the user interface

model filename tabs with associated toolbars

Geometry Bemarts Losss een [ER Bucking Vieotion Dymamic £.C.Owsign Steeldesign Tenberdeign  Maony vl deign”

L. .| B ooy | Vamesn Btv/em] ~ [ Solid model T 2R color legend window |

selection toolbar

graphics area

pet palette

4

[ help foEevoe sl

7
& &+ & < search field

| Rotate



https://www.youtube.com/watch?v=G3FgoNRNTGs&list=PLqQD6XMol47Fy2R-QISFaHSok7Llq9kqw
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Graphics area

Graphics cursol

Top menu bar

Tabswith
associated toolbars

Active icon

Icon bar

Coordinate window

Color legend win-
dow

Info window

Context sensitive
help

Property Editor

Pet palette

Speed buttons

The model

AXIFVM X6

The parts of the AxisVM screen are briefly described below.
The area on the screen where you create your model.

The screen cursor is used to draw, select entities, and pick from menus and dialog boxes. Depending
on the current state of AxisVM, its shape may change.

Each item of the top menu bar has its own dropdown menu list. To use the top menu bar, move the
cursor up to the menu bar. The cursor will change to a pointer. To select a menu bar item, move the
pointer over it, and press the pick button to select the item. Its associated dropdown menu will appear.

Tools of model building, analysis and evaluation of results are grouped on tabs following the logical
order of these operations.

The active iconon these toolbars represents the command that is currently selected.

The iconson the left represent working tools in a pictorial form. These tools are accessible during any
stage of work. The icon bar and flyout toolbars are draggable and dockable.

The window on the graphics area displaying the graphics cursor coordinates.

The window shows the color legend used in the display of the results. Appears only in the post-
processing session.

The window shows the status of the model and results display.

Provides a help message that depends on the topic under process.

The Property Editor offers a simple way to change certain properties of the selected elements or loads.

Pet palettes appear when modifying geometry according to the type of the dragged entity (node,
straight line, arc). See4.8.21 Modify, transform

Speed buttons in the bottom right provide the faste st access to certain switches (parts, sections,
symbols, numbering, workplanes, etc.)

With AxisVM you can create and analyze finite element models of civil engineering structures. Thus the
program operates on a model that is an approximate of the actual structure.

To each model you must assign a name. That name will be used as a file name when it is saved. Yot
may assign only names that are valid Windows file names. The model consists of all data that you specify
using AxisVM. Tre model 8ds data are stored ifikenamev.axsfanditres
results in the filename . axe file.

AxisVM checks if AXS and AXE files belong to the same version of the model.

2.5. Using the cursor, the keyboard, the mouse

Graphics cursor

+

Unicode is a computing industry standard for the consistent encoding, representation and handling of
text expressed in most of the world's writing systems. AxisVM provides full Unicode support.
All windows appear according to the current Windows theme.

As you move your mouse, the graphics cursor symbol tracks the movement on the screen. To select an
entity, an icon or menu item, move the cursor over it and click the left mouse button. The shape of the
cursor will change accordingly (see4.7.1 Cursor identification), and will appear on the screen in one of
the following forms:

Crosshairs/zoom mode:

Crosshairs: Pointer:

+

A

If you pick an entity when the cursor is in its default mode (info mode), the properties of that ent ity will
be displayed as a toottip.
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Tooltip

The keyboard
Arrow keys8
[Ctrl] +
Arrow keys8

[Shift}-
[Fl@«][- 1.8

[Home] [End

[Ctrl]+

[Home], [End

[Esclor 8

right button
[Enter]+[SpaceB
left button

[Alf]
[Tab]

(+]H

[Insert]
or[Alt]+[Shift]

8 wheel

Hot Keys

8 right button

0Releasd ¢2 X
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Depending on the menu your cursor is on, you may get the properties of the following entities:

Geometry node (point) coordinates, line length

Elements finite element, reference, degree-of-freedom, support, length, mass, material,
cross-section

Loads element load, nodal mass

Mesh meshing parameters

Static displacement, internal force, stress, reinforcement, influence line ordinate

Vibration mode shape ordinate

Dynamic displacement, velocity, acceleration, internal force, stress

R.C. Design specific reinforcement values

Steel Design displacement, internal force, utilization results and resistances

Timber Design displacement, internal force, utilization factor results and resistances
You can also use the keyboard to move the cursor:
Moves the graphics cursor in the current plane.

Moves the graphics cursor in the current plane with a step size enlarged/reduced by a factor set in the
Settings dialog box.

Moves the graphics cursor in the current plane on a line of angle n[Ba , customaora+n aA 0

Moves the graphics cursor perpendicular to the current plane.

Moves the graphics cursor perpendicular to the current plane with a step size enlarged/reduced by a
factor set in the Settings dialog box.

Interrupts the command and/or returns to an upper menu level.

Selects an item from a menu, executes a command, and selects entities.
These are termed command buttons.

Activates the main menu
Moves the focus from control to control in a dialog.

Performs fast zoom in/out and pan. The zoom and pan parameters are defined by the current position
of the graphics cursor in the graphics area, and by the magnification factor set in Settings / Options /
Zoom Factor.Center of the fast zoom infout is always the current graphics cursor position.

Moves the relative origin (i.e., the reference point of the relative coordinates) to the current graphics
cursor position.

Roll forward to zoom in

Roll backwards to zoom out

Press the wheel and drag to drag the drawing area

Centre of zoom in and zoom out is the current positi on of the cursor.

Keyboard combinations to access frequently used functions faster.
See2.6 Keyboard shortcuts

Displays the Quick Menu. See2.7 Quick Menu
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2.6. Keyboard shortcuts

Keyboard shortcuts can be assigned to common operations, toolbar buttons, menu items. The default settings of AxisVM are
the following. The main toolbar button shortcuts are context -sensitive,i.e.,the same shortcut can perform different tasks on
different tabs (Geometry, Elements, Loadstc.).

General commands

UNdO . i Alt+BkSp

.... Shift+Alt+BkSp
Layer Manager .........cccoeevveeerieeennnnenns F11
STOTEYS oo F7
Table Browser ........cccoeeevivvevcienen, F12
Report Maker ..... .. F10
Drawings Library .......c.ccooeeveveeieniecenn. F6
Save to Drawings Library C F9
Delete .....cooovvcveieiiren. ... Del
Set relative origin ........cccceveveriereene Ins
Previous load case ..........cccocevvereiennene Ctrl+PgUp
Next load Case ......ccocevveeiieieeneeninene Ctrl+PgDn

Icon bar

Selection ... S
Color coding ....... .... Shift+C
Translate / COpY ...cccevevreeiieenieeiieeeenn Shift+T
ROtat € ..o Shift+R
Mirror ..... .. Shift+M
Scale ......ccovenee. ... Shift+S

Edit backgroun dlayers ..........ccccccveinncnn Ctrl+Alt+E
Part ..o .
Section iNes .......ccoceevvveeiiieeeiee e
Find ..o,

Display options ....... .
Model information ..........ccccceeeiviveieenne Shift+l

#0001 1K
SEEZAOI #0601 1K

Top view
Perspective .........ccoccevveiiiiieieen Ctrl+4
Wireframe .. oo Alt+F5
Hidden line removal ...........ccccooeeiene Alt+F6
Rendered .........ccccoveeiieniinini Alt+F7
TEXIUIE .o Alt+F8
Guidelines
Structural grid = .o Shift+G
Perpendicular ........c.cccooeeiiinieinene Alt+V
Parallel
Bisector
Dividing point .........ccceeeeiiiinieeene Alt+M
Intersection point of two lines ................ Alt+l
Toolbar
[Geometry] ....ceeevieiieiiieee Shift+F1
[Elements] ... ... Shift+F2
[Loads] ......... .... Shift+F3
[Mesh] ... ... Shift+F4
51 Ui o] Shift+F5
[Buckling] .... oo Shift+F6
[Vibration] .
[Dynamic]
[R. C.DeSIgN] eeevveieiiiieiienecrieeine Shift+F9
[Steel design] ........ e —————— Shift+F10
[Timber design] Shift+F11
Geometry
NOGE ... N
Line
Polygon ......ccceveeiiiieeee e P
Rectangle .......coccovevevevciviicieeeieee R
AIC i A











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































