14/1/2020 AxisVM link | IDEA StatiCa

IDEA StatiCa tutorial — BIM link AxisVM

This tutorial will show how to activate and use the link between AxisVM and IDEA StatiCa

Connection.

Activate the link Use the link Update the project

1 How to activate the link
 Install the latest version of IDEA StatiCa, get it in the Downloads

o Make sure you are using a supported version of AxisVM — updates are published in
the BIM section

After installation of both programs, run IDEA StatiCa and start with the item BIM.

In the BIM wizard continue with the item Activate your Bim Link... During the process

notification "Run as administrator" appears. Please confirm with the button Yes.
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Activate your BIM link...

IDEA StatiCa is a part of your workflow
Speed up your analysis and design process by
Scin Engineer importing data model from the most widespread
FEA and CAD programs.
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Have a question? Keep intouch at [in] § @

Select your version of AxisVM and click the button Install. The process of integration will
start.
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StatiCa® Calculate yesterday’s estimates

Target application not found
Target application not found
Target application not found
Target application not found
Target application not found

Please add our Add-in into your ETABS 17

Please add our Add-in into your ETABS 18

|Ir'|stall

[instai

|Insta||

Installed
Target application not found
Target application not found

|' Install

Target application not found

|' Install

|Insta||

Install link for ConSteel

Start AxisVM. In the menu Plugins are now installed all 3 Plugins of IDEA StatiCa.
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Standalone steel connection 5C1
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2 How to use the link

Open attached project.in AxisVM, run the linear and then non-linear analysis. This rule is
valid only for the projects, where non-linear analysis is required. In our case, we will

choose only the combination Co#6 to speed up the analysis.

XA AyisVM (64) X4 R3 - CUsers\Alex\Downloads\axis model tower.axs
Eile Edit Settings View Plugins Window Help
R = é | g 3 v cu - Geometry E|€ments| Loads I Mesh  Static |Bu:k\ing | Vibrationl Dynamicl R.C. Designl Steel deswgnl Timber deswgnl
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¢ nE & A O R R G S E] S
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A’ Load cases Convergence criteria
N = Maximum iterations
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0. a,
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) Displacement O shrinkage

P g P Direction; | X
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® Equal i it Load factor materials and finite elements beams, trusses, ribs and shells
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Go to menu item Plugins and choose IDEA StatiCa Connection.
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A wizard window opens, select the joint you want to transfer to IDEA StatiCa Connection

and click on New project.
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Items are synchronized with:
| Axis VM - axis model tower

In the Wizard continue with the button Next.
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s ta ti Ca 2 Calculate yesterdays estimates

Steel connection design

Design code:

Select project file:

‘ ChUsers\Alext Downloadshaxis model tower_Node37.ldeaCon ‘ ‘ Browse

Mext » | | Cancel

StatiCa®

We assign the vertical member as a Bearing and Continuous and then click Next.

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/AxisVM/Tutorial_AxisVM.htm

6/27



14/1/2020 AxisVM link | IDEA StatiCa

StatiCa’ CONNECTION

Calculate yesterdays estimates

Connection design needs more data to be able to provide a proper design according to national codes. You can use default settings or
define them in this wizard.

Design code: EN
Type of structure: General structure -
Default setting:
All load combinations are used for the design.
Load combinations are sortad into classes ULS, SLS etc. /
Node 62-Mode N&2 T34
Connected members:
Cross-section Role Type /
T34 (Diagonal U 240) [ | ~|| |Ended -
T31 (Diagonal U 240) wars = | |Ended -
_____'_——_
M116(0219.0x 605V) [ | | +| |Ended - |
M119(02190x 605V)  [.2|a || [Ended -
T16 {Har U 200) 7| || [Ended .
T30 (Diagonal U 240) o | = |Ended -
T51 (Diagonal U 240) wars 1 = | |Ended -
> [M372(05210x 1008V, ||| [[Bearingm| | Gontinous-
Connection design | | | | Mext = | | Cancel

In the Wizard window "Load Groups" we continue with the button Next.
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S ta ti C d = Load Groups

Calculate yesterdays estimates

Load Groups

4 |Notgoupedcases ||| Load Group Properties
Co#d-Nonlinear MName

Not grouped cases
4 Permanent

Own weight

Dead load
4 Variable - Wind

Wind-+x

Wind -x

Wind +y

Wind -y

Wind eccentricity y
4 Variable - Snow

Snow

When extreme values in the combination are searched, the results of the load cases from:
(a) permanent group are simply added up,
(b) standard group are added to the positive extreme if they are positive and to the
negative extreme if they are negative,
(c) exclusive group are evaluated in the way that only one most positive is added to the

Expand all itemns positive extreme and only one most negative to the negative extreme,

(d) fatigue group are considered as Qfat load in fatigue combinations,
| New | | Delete | () accidental group are considered as Ad load in accidental combinations.

| Connection design | | = Previous Mext = Cancel

In the Wizard window "Combinations" delete all five combination except the combination

COB6, set the evaluation to Linear and continue with button Next.
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S ta ti C a ks Combinations

Calculate yesterdays estimates

4 _All ULS Combinations Name [Co1 |
Cafl .
Coi? Evaluation Il Linear 'I
£ - S
Coi3 Type |UL5 Fundamental | Load Cases | Combinations
Co#d
[Ca#s | § Load Cases in Combination T | Coeff Load Cases in Project e
Co#b 4 Stile 1,13 4 Mot grouped cases
Own weight 115 Co#b-Nonlinear
Dead load 1,15 4 Permanent
4 Variable - Wind 1,50 Own weight
Wind +y 1,50 Dead load
4 \ariable - Snow 1,05 4 Variable - Wind
Snow 1,05 Wind+x
Wind -x
Wi -
Wind -y
Wind eccentricity y
4 \anable - Snow
Snow
Expand all items | - Expand all items
Export all linear combination
| iews | [ Detete ||
| Connection design | | = Previous | Mext = | Cancel

We add the combination Co#6 to column Result Class Properties and click Finish to

end the process.
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StatiCa’® reus cisses

Calculate yesterdays estimates

4 Al ULS Results Classes Name | ULS - MNonlinear |
| ULS - Nonlinear | T
4 AlISLS Char, Results Classes ype | |
5LS - Nelinedmf Items in Result Class T ltems in Project T
All 5LS Char o L
4 Al ULS Combinations A _AUS Combination
All 5LS Char (deflection)
Co#b [ [coxs |
4 AllSLS Freq. Results Classes = =
4 All Load Cases in Project
All SLS Freq
5 4 Mot grouped cases
4 Al 515 Quasi. Results Classes i
B Co#6-Nonlinear
All 5LS Quasi
4 Permanent
Own weight
Cead load
4 Varigble - Wind
Wind +x
< Wind -x
Wind +y
Wind -
Wind eccentricity y
4 Varigble - Snow
Snow
Expand all iterns Expand all items Expand all items
| MNew | | Delete |
| Connection design | | = Previous | | Finish | | Cancel

3 Design

In the upon ribbon we select Design and right-click on Operation to add a New operation
Stub — Plate to plate.
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axis model tower_Nod
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XS Connection XIS | Member Load Operation
Import B

Import

port

Import/Export loads Ne

Solid Transparent  Wircframe

®

Members
m372
T3
Mit6
T34
Ts1
mi19
Ts0

v 16
4 Load effects

CRRRRRR

<

Properties
Cross-section  54- 0521.0x 1005V,
Mirror ¥

Mirror Z

Geometrical type  Continuous
Position

B-Direction['] 0,0

y-Pitch[1 900
a-Rotation[] 1800
Offset ex[mm] 0
Offset ey [mm] 0
Offset ez[mm] 0
v Model
Model type N-Vy-Vz- M My-Mz
Foreesin Position
X{mm] o

One member of the joint is considered as ‘bearing'. The other
ones are ‘connected. The support in analysis model is applied on

the bearing member,
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Select operation

Solid Transparent Wireframe

Member M116

X - position [mm] 500
Material < default >
Thickness [mm] 10,0
Connection type Bolted
Dimensions To profile symmetrical
Top [mm] 20

Left [mm] 20

Bolts

Type MI1210.8
Top layers [mm] -5

Left layers [mm] -5

Shear plane in thread
Shear force transfer ~ Bearing - tension/shear interaction

Welds

Flanges [mm] 30 e < default >
‘Webs [mm] : < default >
Stub

Type From member
Explode

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/AxisVM/Tutorial_AxisVM.htm
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In the next step we use again right-click on Operation and add the manufacturing

operation Cut and fill in the values below.

Select operation x

Cancel
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Solid Transparent  Wireframe CUT1 [Cut by member] Editor Copy Delete
¥ Cut by member

Member STUB1 - u

Cut by M372 M . 0g u

Cutting method) Surface v

Offzet [mm] o
¥ Welds

Flanges [mm] | 40 |'= < default> ML) NP
Webs[mm] | 40 |5 < default > ML) PR

In the next step, right-click on Operation STUB1 and select Copy. Then change the value
for Member to M119.

STUB2 [Plate to plate] Editor Copy Delete

¥ Plate to plate

‘0

X - position [mm] 500

Solid Transparent Wireframe

/i

i1

Material < default » v +
Thickness [mm] 10,0 HA
Connection type Bolted v
Dimensions To profile symmetrical v
Top [mm] 20
Left [mm] 20
¥ Bolts
Type M1210.9 v
Top layers [mm] -5
Left layers [mm] -5
Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction v
¥ Welds
Flanges [mm] 30 a < default » = E .L é .Ji-. .Ji-.
Webs [mm] 30 a < default > *HlL AL L
¥ Stub
Type From mernber v
Explode

In the next step, right-click on Operation CUT1 and again select Copy. Then change the
value for Member to STUB2.
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CUT2 [Cut by member] Editor Copy Delete

¥  Cut by member

Member STUB2 -
Cut by M372 -Bo-
Cutting method  Surface v
Offset [mm] 1]

¥ Welds

4

Flanges [mm] 40 a < default »
Websfmm) 40 [ < default >

EE
b=
BB~
b [
-

4

Use again the operation Copy to create the operation STUB3 and fill in the values below.

Solid Transparent Wireframe STUB3 [Plate to plate] Editor Copy Delete

¥  Plate to plate

Member 50 |
X - position [mm] 1000

Material < default » v
Thickness [mm] 10,0 HA
Connection type Bolted v
Dimensians To profile symmetrical -
Top [mm] 40

Left [mm] 40

¥ Bolts
Type 12 10.9 -

Top layers [mm] 10-50
Left layers [mm)] 20
Shear plane in thread

Shear force transfer  Bearing - tension/shear interaction

¥  Welds
. Flanges [mm] 30 [5] < defautt> v AL é L
3 / mw H < default » AN 1] FRS
: a / - _‘/ . ¥  Stub
. E SIUBSEY Type From member v
Explode

In the next step copy the manufacturing operation CUT2, set the value for Member to

STUB3 and change distribution of the welds to Double fillet.
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Editor Copy Delete

CUT3 [Cut by member]

Solid Transparent Wireframe

¥  Cut by member
Member STUB3 - u
Cut by M372 - |
Cutting method  Surface -
Offset [mm] 0

¥  Welds
Flanges [mm] 40 H < default =
Webs [mm] 40 H < default »

M
=
= =]
==
=

Copy the manufacturing operation STUB3 and set the value for Member to T51.

Solid Transparent  Wireframe STUB4 [Plate to plate] Editor Copy Delete

¥ Plate to plate
e () 2

X - position [mm] 1000

Material < default > -
Thickness [mm] 100 HA
Connection type Bolted v
Dimensions To profile symmetrical v
Top [mm] 40
Left [mm] 40
¥ Bolts
Type M12 109 -

Top layers [mm] 10-50
Left layers [mm] 20
Shear plane in thread

Shear force transfer  Bearing - tension/shear interaction

¥ Welds
Flanges [mm] 30 H < default > v 4, LD 0L
Webs [mm] 20 [l < defoult» -4 LWL L
¥ Stub
Type From member -
Explode

In the next step Copy the manufacturing operation CUT3 and set the value for Member to

STUBA4.
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CUT4 [Cut by member] Editor Copy Delete

Solid Transparent Wireframe

¥  Cut by member

Member m =

Cut by M372 Bo Y
Cutting method  Surface -
Offset [mm] (1]

By
g
a

M372 ¥ Welds
T31 Flanges [mm] 4.0 H < default > v A E AL
M116 Webs[mm] 40 [ < default» -4 AL L

Ll S A\ N NN K

Continue with creating new manufacturing operation Connecting plate-beam to beam

or column and fill in the values below.
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Select operation x

Cancel
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Solid Transparent Wireframe

CPL1 [Connecting plate]

- Lonnecting plate
Member
Connected to

¥ New gusset plate
Related to
Related also to
Material
Thickness [mm]
‘Width [mm]
Depth [mm]
X - pasition [mm]

¥ Connection
X - position [mm]
Material
Thickness [mm]
Alignment
Type
Plate length [mm]
Plate width [mm]

Plate excentricity [mm]

Thickness of cap [mm]
Cap plate offset (LLRR TT BB) [mm]|
Cap plate shape
Connection type
¥ Welds
Plate [mm]
Cap plate [mm]
Tongue [mm]
¥ Bolts
Type
Reference line
Rows [mm]

Positions [mm]

T31

Mew plate v

M372 BN
STUB1 ~-H=00
< default > -
10,0 HA
250
200
-55
530

= default » v

Front

« « HEY

Cap plate 2x
130

Rectangle =
Bolted v

< default > -
< default > L4

= default » v

M1210.9

IMember x-axis v

-50; 50
30

In the manufacturing operation CPL1 continue to the Editor, select Gusset and create

operation Bevel with values defined below.

CPL1

[Connecting plate]

¥ Connecting plate
Member
Connected to

¥ New gusset plate
Related to
Related also to
Material
Thickness [mm)]
Width [mm]
Depth [mm]
X - position [mm]

T3

Mew plate

M372

< default »
10,0

300

200

-80
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B Plate editor — m] 4

=
e NNl B E
Offset Rounding Chamfef Bevel] Arc Hole Notch [ Bolt

Undo Redo

e 2D Drawing | Bevel 3 (140, 100) Copy Delete

4 Operations

Y Properties

o~ Bevel 3 (140, 100) A lmin) 0
B [mm] 100
Selected corners 3
-

ol

Copy the manufacturing operation CPL1 and change the value for Member to T34 and in

New gusset plate change X-position to the value 50 mm.

Solid Transparent Wireframe CPL2 [Connecting plate] Editor » Copy Delete
¥ Connecting plate ~
Member & u
Connected to Mew plate v
¥ New gusset plate
Related to M372 -XEO u
Related also to A E=X4 u
Material < default » - +
Thickness [mm] 10,0 BHA
Width [mm] 250

Depth [mm] 200

X - position [mm]

¥ Connection

X - position [mm] 530

Material < default > -
Thickness [mm] 10,0 H !
Alignment Front v
Type Cap plate 2x

Plate length [mm] 130

Plate width [mm] 200

Plate excentricity [mm] o

Thickness of cap [mm] 10,0 H!

Cap plate offset (LLRR TT BB) [mm] 20

Cap plate shape Rectangle v

Connection type Bolted v
¥ Welds

Plate [mm] 30 B < defauie> v A R

Cap plate [mm] 30 H < default = v L .L E Jl_l Ji—.

Tongue [mm] 30 H < default > AP IS E A L
¥ Bolts

Type W12 10.8 =

Reference line Member x-axis A

Rows [mm] -50; 50

Pasitions [mm] 30 .

In the manufacturing operation CPL2 continue to Editor, select Gusset and create

operation Bevel with values defined below.
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14/1/2020
B Plate editor — m] 4
N
™ NN E E
Undo FRedo | Offset Rounding Chamfef Bevel | Arc  Hole Notch | Ecit
2 omrs

4 Operations

Bevel 2 (100, 140)

Y Properties

A mm]
B [mm]

Selected corners

1 [ o |

Copy the manufacturing operation CUT4 and set the value for Member to T16.

v

4 Check

Now run the non-linear analysis based on CBFEM.

Cut by member

Member T8
Cut by M372
Cutting method Surface

Offset [mm] 0

Welds

Flanges [mm] 4.0 n < default
Websmm] 40 [B] < default >

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/AxisVM/Tutorial_AxisVM.htm

21/27



14/1/2020 AxisVM link | IDEA StatiCa

GONNECTION
Project
I;l @ e undo | [t Co5 W~ 1/7 u 1000 5
EPS ST CD DR New Copy | Members Plates LCS | New Gallery | Code Celculate Overall Strain Foretreme 7| Equivalent Plastic Bolt Mesh
Hsave sap 1 Check check o e forees
NBQdCLle Solid Transparent  Wireframe Plates  Bolts  Welds

Status of FE analysis

Status | Loads | Applied [%]
g > | @ |co#s 1000

>

[avalysis o/ 1000%
Prates 02<5%
Eolts 735 < 100%
Weld: 99.1 < 100%
Bucking  Not calculted

EN In equilibrium

5 Report

At last we go to the tab Report. IDEA StatiCa offers fully customizable report to print out
or save in editable format.

StatiCa® CONNECTION axis model tower_Node37.ldeaCon

0@ CH @ W i =DMIE [5#]5 &

o
EPS ST MC DR New Copy | FRefrsh Print Preview DOC PDF DXF One Detailed BOM | Current All Selected

Project

page
Report ie Type of report Items in report
. = 5
Project item Node 37 4 Report
Project data v
Design Paragraph
Name Node 37 Materils v
Description IDEA. StatiCa tutoril - BIM fnk to AxisVM b projecttems
Analysis Sttess, strai/loads n equilbrium Node 27
Beams and columns. Code settings v
f= V- & Gmn | G | W . Theoretcal background
Name  Crosssection  Direction  Pitch  Rofation  ex oy @ Focesin X Coftwareinfo
r n n [mm] [mm] [mm]
worg | 3-05T10%100 w| ma| ww| o o  ofremn | o
31 9-Diagonal U240 00 s 00 o 0 o Poston 0
Mits  66-0219.0x6.05V 00 oo 00 o 0 o Poston 0
T34 9-Diagonal U240 00 s 00 o 0 o Poston 0
51 9-Diagonal U 240 w050 612 00 o 0 o Posion 0
113 66-02190x6.05V w00 0o 00 o 0 o Poston 0
TS50 9-Diagonal U240 w050 612 00 o 0 o Poston 0
6 12-HorU200 84 00 %0 o 0 0 Posion 0
Project items settings
Drawings - model .;1 paip s
1=
Drawing - results n.@
Billof mateial ®
i Formus =
Explanations
Cross-sections . coorsotpicure [l

N Stress,strain In equiibrium mm
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Project data

Material

Stes)

Project item Node 37

Design

Overall check, Co#6

We have imported, designed and code-checked a steel joint according to Eurocode.

6 Synchronize models

S ta t’. Cﬂ ks Code-check manager

Calculate yesterday's estimates

< w |E

MNew  Open [Synchronize  Calculate | Delete Caleulate

Code-check manager is a BIM tool to export and synchronize connections from other

programs. It is launched directly in the 3rd party applications via a command/icon.

Synchronize - IDEA StatiCa detects changes in already imported entities (changes in
thickness, changes in cross-section, modification of properties of welds, bolts, etc.) and

updates the project in IDEA StatiCa Connection.

Calculate - Synchronize and calculate current item and provide a new set of results.
Calculate all - Synchronize and calculate all items and provide new set of results.
Note

Kindly be aware that IDEA StatiCa syncs with a model of the 3rd party application, not the

other way around. If we add operations in IDEA StatiCa and then use the options
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described above (Synchronize; Calculate; Calculate all), the additionally added

operations will be deleted.

We save the project in IDEA StatiCa and close the application Connection. All joints

exported from AxisVM project to IDEA StatiCa are kept on the list inside AxisVM.

S ta ti Ca = Code-check manager

Calculate yesterday's estimates

mio C Hw H

New Open  Synchronize  Calculate  Delete Calculate
All
e —
|37 3/15/2019 3:23:52 PM 2 B Node Analysis () 100.0%
Members: 410, 430, 646, 649, 718, 2307, Plates L9 0.2« 5%
Bolts () 735 < 100%
Welds (D 991 < 100%

Buckling ) Not calculated

Items are synchronized with:
Axis VM - axis model tower

If we modify the project in AxisVM (e.g. change cross section of any member or add
another loads) we can simply update the project in IDEA StatiCa without modeling it all

again. Let’s change the cross section of one of the members.

In this case, start AxisVM, go to tab Elements and change the member M116 from O
219x6 to O 245x6.
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Help
GeometLoads I Mesh I Static l Bucklmg] Vibrationl Dynamicl R.C. De;ignl Steel design] Timber design 1

Beam 116
O Define @ Modify

Material properties
Material | 5235

Cross-section [] Variable cross-section

Cross-section

Local coordinate system

Local x orientation

| Local z reference /ﬁ.

e Startpoint Endpoint
Setup EEEEEE EEEEEE

Color
[ By material
[ By material

Pick up » Cancel

Run the analysis, select IDEA StatiCa Connection in the upper ribbon and in the IDEA

StatiCa wizard click on Synchronize.

A AxisVM (64) X4 R3n - C:\Users\AlenIDEA StatiCa\Sales & Support - Dokumenty\01 - Steel\ Tutorials\v10.0\BIM\AxisVM\axis medel tower.axs
File Edit Settings View Window Help
R = =) | [ IDEAPrestressing | Loads | Mesh  Static | Buckling | Vibrtion | Dynamic | R.C. Design | Steeldesign | Timber design |
IDEA StatiCa Beam

an = (#) Co.26 (ULS (a, b)) v | &imm]
e

S ta ti C 8 2 Code-check manager

161 Calculate yesterday's estimates

mE - L

]

[
[

b

o0

Calculate  Delete Calculate
All

3/15/2019 3:23:52 PM © W Node: 37 Analysis (£ 1000%
g Members: 419,430, 645, 649, 715, 2307, Flstes (7 02 5%
Bal D 735 < 100%

Welds @ 091 < 100%

BB KL

2
S

Buckling & Not calculated

LB AT 3

Items are synchronized with:
|Axis VM - axis model tower

2

In the wizard click Next.
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StatiCa’ CONNECTION

Calculate yesterdays estimates

Design code:

Select project file:

‘ ChUsers\Alex\ Downloads\axis model tower_Node37.ldeaCon ‘ ‘

Browse

Cverwrite existing project, all additional data will be deleted.

=]

Cancel

In the next window just select Connection design.
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StatiCa® covwecrion

Calculate yesterdays estimates

Connection design needs more data to be able to provide a proper design according to national codes. You can use default settings or
define them in this wizard.

Design code: EN
Type of structure: General structure h
Default setting:

All load combinations are used for the design.
Load combinations are sorted into classes ULS, SLS etc. M372

Node 62-Node N62

Connected members:

Cross-section

> | T34 (Diagonal U 240) || | Beatingmms| [Ended -
T31 (Diagonal U 240) =t ~| |Ended .
M116 (0245.0% 605V) [ [ | 7| |Ended -
M119(02190x 605V) | 2|z - | |Ended -
|| T6(Hor U 200) 7= - | |Ended - -
T50 (Diagonal U 240) o | = || |Ended -~ 5‘U M119
|| 751 (Diagonal U 240) | ~| |Ended - [<716.
M372 (0 521.0x 100V [ ga | »| |Ended &y DY

M116

Connection design | | Mext = Cancel

As you can see, the cross-section of the Member M116 has changed, but all previous

operations remained.

Solid Transparent Wireframe M116 [Member] Setbearing Copy Delete
¥ Properties

?5-0245.0x 6.OSV ] -

Mirror ¥
Mirror Z

Geometrical type Ended v
¥ Position

B - Direction [*] 0,0

y - Pitch [*] 0,0

o - Rotation [*] 0,0

Offset ex [in] 0,000

Offset ey [in] 0,000

Keywords:

connection, joint, Eurocode, nonlinear analysis, bevel, cut, stub, AxisVM, BIM, BIM link,
CBFEM
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