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IDEA StatiCa tutorial — Revit link

Welcome to IDEA StatiCa tutorial. This tutorial will show how to activate and use the
link between Revit and IDEA StatiCa Connection.

1 How to activate the link

We have to follow these steps:

¢ Install Revit first - make sure you are using a supported version of Revit —

updates are published in the BIM section
« Install Robot Structural Analysis
e Install Structural Analysis Toolkit for Autodesk Revit (2017 2018 )

¢ [nstall the Steel Cross-section database

IDEA StatiCa automatically integrates the BIM link into your CAD/CAE software
during its installation. You can check the status and activate more BIM links for later

installed software in the BIM link installer.

Open IDEA StatiCa and navigate to the panel BIM and open the BIM link installer.

A notification "Run as administrator" may appear, please confirm with the Yes button.
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Ol Midas Civi Speed up your analysis and design process by
$8 Sscia Engineer importing data model from the most widespread
h FEA and CAD programs.
ﬂﬂ Dilubal

asem AxisVIV

| R T
existing project

Open

Import
from other program

2y

Have a question? Keep in touch at in f @

Select the software to integrate the IDEA StatiCa BIM link into, click the Install button
and check the Installed status.
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StatiCa® Caiculste yesterday’s estimates

{ Advance Design 2018 |M
! Tekla 20171 Target application not found
.! Tekla 2016i Target application not found
‘A. Advance steel 2018 |m
A Advance steel 2017 Target application not found

Please add cur Add-in into your ETABS 2016

ETABS 2016

SAP 2000 v 20 [Instalk
SAP 2000 v 19 (Instalk

e
dikidd

@

SAP 2000 v 18 |Install
Axis VM [Instal
\% Robot Structural Analysis |.Install
R revit2017 [Instal
R reiitzo1s [Instalk
#%  SCIA Engineer |-Inctall
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STAAD.Pro v8i Installed
g nFEM 5 [Instalk
g nstAB S [Instalk
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2 How to use the link

Open the attached project in Revit.

RBPEHG G- Q= -F0A6-0EG> =
EE Aot Simciure Systems st Amotte Amshge  Mossing&5te  Collbonste View Momsge  Add-ns  Modfy @+

g B AR e d

Select | Build Circulation Model Room &.. Opening = Datum Work Pla

Autodesk Revit 2018.2 - Not For Resale Version - Model Revt_tutorialrvt - 3D View: (3}

8 5 ¥ A signin "W @ _a&

Properties x

(Building Elevation)

‘Quantities (all)

=@ %
3D View: (30} < | 8B editType

Duct

Flex Ducts
Flex ipes
16 BAR L GEHEY o BMEE <
Clickto select, TAB for ltemates, CTRL adds, SHIFT unselects 0 E NN N
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We have to select the right node and command IDEA StatiCa Connection

command from the ribbon.

ReBaG -a-7-@=2-"O0A G 0% 2Bl - Autodesk Revit 2018.2 - Not For Resale Version -  Model_Revit_tutorialrvt - 30 View: {30} ;S Y Qsignin W ®- -8 X
I Achitecture  Structure Systems  Inset  Annotate  Analyze  Massing&Site  Collsborate  View  Manage | Add-ins | Moty Structural Connections @+

SR d B )

Select  Batch Print eTransmit Model ... Worksha... Formit C... Advance.

Madify | Structural Connections

/ / ’ o
\L/ / / j/
i
" =1
N

< > 106 E@k L GEHR 0 Bl <
Structural Framing : W ShapesT : WEX102 0 ain Mode R EY R

The import wizard automatically appears. We proceed with the Next command
button.

StatiCa’ CONNECTION

Calculate yesterdays estimates

Design code:

EN =

Select project file:

DASAS_SVMNNDT - Steel\Tutorials\v9h+-BIM-+'\Revit\EN\Model_Revit_tutorial[NodeMiddle 04].1d | | Browse

Overwrite existing project, all additional data will be deleted.

| MNext = | | Cancel |
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We continue with the Next command button.

StatiCa=—sweeron

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: EMN
Type of structure: General structure -
Default setting: M53463ﬂ/
All load combinations are used for the design. /
Load combinations are sorted into classes ULS, 5LS etc, .
2-Node N2
Connected members: ME34700

Cross-section
M534618 (W(imp) 10533, || 8| | Bearing Ended
- M534630 (W(imp)10X22, |2 g - |Ended =

M534700 (W(lmp)10X22 |22 - |ended =

M534618
Connection design | | | | MNext > | | Cancel

We can see imported Load Groups. Let’s continue with the Next command button.
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S ta t’. C d £ Load Groups

Calculate yesterdays estimates

Load Groups

Mot grouped cases

4 Dead Loads
DLl

4 Live Loads
L1

4 Wind Loads
WIND1

4 Snow Loads
SHCWI

4 Roof Live Loads
LR1

4 Accidental Loads
ACCH

4 Temperature Loads
TEMP1

4 Seismic Loads
SEIST

Load Group Properties

Name Mot grouped cases

(a) permanant group ars simply added up,
(b) standard group are added to the positive extreme if they are pesitive and to the
negative extreme if they are negative,

Expand all items

| New | | Delete

(c) exclusive group are evaluated in the way that cnly one most positive is added to the
positive extreme and only one most negative to the negative extreme,

(d) fatigue group are considered as Qfat load in fatigue combinations,

(g) accidental group are considered as Ad load in accidental combinations.

| Connection design | | < Previous MNeaxt = Cancel

When extreme values in the combination are searched, the results of the load cases from :

Now we can manage the Combinations. Let’s add a new one by the New command

button. We have to select the DL1, LL1 and WIND1 load case and add it to our

combination by Right arrow button command.
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S ta t’. ca s Combinations

Calculate yesterdays estimates

4 AllULS Combinations Name [ ULS Fundamental 1 |
ULS Fundamental 1

Evaluation |C0d9, (6.10) - |

Type | ULS Fundamental v| Load Cases | Combinations

Comkbination T | Coeff Load Cases in Project T

4 Dead Loads 0.00 Not grouped cases
DL1 1.00 il
4 Live Loads 0.00 DL1
LL1 1.00 I - T
4 Wind Loads 0.00 LL1 ]
WINDA 1.00 A \Wind loads
| [WiND1 |
4 Spow Loads
> SNOW1
4 Roof Live Loads
LR1
4 Accidental Loads
ACCH
4 Temperature Loads
TEMP1
4 Seismic Loads
SEIST

~
'[l’k !I

Expand all items | -~ Expand all items

Export all linear combination

| Connection design | | < Previous | | MNeaxt = | | Cancel

We can see imported Result Classes. We have to remove the SNOW1, LR1, ACC1,

TEMP1 and SEIS1 from the class. Let’s continue with the Finish command button.
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S ta ti Ca s Results Classes

Calculate yesterday's estimates

4 All ULS Results Classes MName | AllULS Fund
All ULS Fund T
4 AlISLS Char, Results Classes e |
All 5LS Char (deflection) : :
4 Dead Loads 4 Al Load Cases in Project
A All LS Freq, Results Classes
DL Naot grouped cases
All 5LS Freq .
. 4 |Live Loads 4 Dead Loads
4 Al SLS Quasi. Results Classes
N LL1 DL1
All 515 Quasi - N
4 Wind Loads 4 Live Loads
WIND1 LL1
4 Snow Losds [ 4 Wind Loads
SNOW1 WIND1
A = 4 Snow Loads
LR1 SNOW1
7| 4 Roof Live Loads
ACC1 LR1
S lameeratus Loads 4 Accidental Loads
TEMP1 ACCT
illiziziaie | onls 4 Temperature Loads
SEIST TEMP1
4 Seismic Loads
SEIST

Expand all items Expand all items Expand all items

| New | | Deiete |

| Connection design | | < Previous | | Finish | | Cancel

3 Design

Automatic data transfer is finished and IDEA StatiCa Connection with the generated

project is launched. All members and load effects were added automatically.

iGa® CONNECTION

I Revit_tutorial[NodeMiddle 04]

Project

B Q| =IO L B T N E e e B Y

©5 ST MC DR New Copy Members Pltes 'LCS | New Gallry | Apply Ceste Manager | Code Caicute Ovcrs | | Loadsin || A0S Comnection XLS | Member Losd Operation
e k| i | mport mpert Biport
Duto Laves picures Templte cerem Options | pon/bport osce e
NN Sobd Tarsparent Wirefame | DL1 [Load] Copy Delete

N vy vz [mx My Mz
Member | N | (k] | [cN] | lktNm] | [kNm] | cim]

> |Ms34618 /End|-104 |01 (31 |00 |72 |03
:

End 20 01 |11 130 |01

»

Ms34700 /End[01 | 0.1 |0

4 Members 03 03
v MS534618
v M534630
v M534700
P
v ow
¥ WIND1
Operations

Values in disabled cells are not taken into account in CBFEM
analysis, Members can be loaded only by that components of
intemal forces which are defined in member “Model type".

Unbalanced forces

M| My Mz
[kNm] | (kNm] | k]
01 |62 |24 |08 |os 04

X v z
NN |

N Stress,strain In equilibrium mm ideastatica
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We have to define the right manufacturing operation. Let’s start with the right mouse
button click on the Operations and select the New operation.

LH| & W &/

on XLS Member Load Operation

Export
t loads ew
Solid Transparent Wirefrarne DL1 [Load]
Men
> | M53.
o

> M53:
4 Members M33

v M534618
Y MS534630 Yalues in di
v, analysis. M
M3534700 internal for

4 Load effects

& DU

< L

The first manufacturing operation will be the End plate of member.
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CONNECTION

i’ i +/
=2 W v
Verber Load Operaton

08

Losdsin || XS Connection XLS
equilibrium | Import  Import

IRk

e 2 B ) p 8 b
S ST MC DR New Copy | — “° | |Members| Pites "LCS | New Gallery | Apply Creste Manager | Code Calcuiate Oy
setup chel

Bl save

Labels Pictures Template CBFEM Options Import/Export loads New
Solid Transparent  Wireframe | DL1 [Load] Copy Delete

Select operation x

- N vy vz [mx My Mz
‘ember | (k] | (kNJ | [kN] | (kNm] | [kNm] | [kNm]

534618 /End[ 104 |-01 |31 (00 |72 |-03

534630 /End|-30 |04 |17 (00 [130 |-01

534700 /End|01 |-01 |-07 [00 |03 |-03

i disabled cells are not taken into account in CBFEM

5. Members can b loaded only by that components of
$ I forces which are defined in member "Model type”

Unbalanced forces

Mo i (o0 [ [ [
[or lse Jow Lo Jos e

Y Stress,strain In equilibrium mm

We have to define the bolt group and diameter.

CONNECTION

i’ i +/
> W v

Member Load Operation

& B0

New Gallery | Apply Creste Manager

08 < (3

oadsin | XS Connection XLS
equilibrium | Import  Import  Export

==

Pr

o Undo
= Red
EPS ST MC DR New Copy | “°° | |Members Plates LCS

Bl save

Data

Code Calculate Overall
setup check

Labels Pictures Template CBFEM Options Import/Export loads New

Solid Transparent  Wireframe.

DL [Load]

Select operation x

N vy V2 (M My Mz
Bolt assembly x ‘ lember | ] | N | (kNI | D] | [k | ]

534618 /End[ 104 |-01 |31 (00 |72 |-03

12 85
w16 85 54630 /End 30 |01 |17 Joo |30 [-01
20 65 s 500 /Ene 01 |-01 |07 oo |03 |-03
M2 85

in disabled cells are not taken into account in CBFEM
5. Members can be loaded only by that components of
I forces which are defined in member "Model type’.

M24 88

M27 88

M3088
M36 88

M3988

M4 88

M5288 l

b

N
-
= ik
3

=
T

Unbalanced forces

Mo i (o0 [ [ [
[or lse Jow Lo Jos e

Y Stress,strain In equilibrium mm

We change the properties of the operation CUT1 according to the picture below.
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Solid Transparent Wireframe EP1 [End plate] Editor Copy Delete

¥ End plate
- = Member 2 Mot specified v u
Connected to M534618 -Bod

4  Members Material < default > *L

v M534630 Connection type Bolted -

v M534700 Dimensions To profile symmetrical hd
4 Lond sttt Top

< ou Left [mm] 0

k| Motch

o WI.ND1 ¥ Backing plate

Create backing plate

¥ Bolts
Type M16 2.8 -

Top layers fmm]

Left layers [mm] -30
Shear plane in thread

Shear force transfer  Bearing - tension/shear interaction v
¥ Welds
Flanges [mm] oo a < default =

4

M
b
==
-
F =

‘Webs [mm] 0.0 H = default =

In the next step, we use again right-click on Operation and add the manufacturing

operation Cleat.
StatiCa® CONNECTION

og|o
3

S ST MC DR New Copy
i swve

= A

New Gallery

T 77

Membev Load Operation

0 x (3 =

P
Import _ Im

Eig

equitbrum

==

Members Plates LCS

!
it e o

Gy @ty

Labels Pictures Template CBFEM Options Import Exrcu loads New

Solid Transparent  Wireframe | EP1  [End plate]

ARY
BR -
=l &

- %

Select operation d plate

fember 1 M534630 i |
ember2 Not specified -
nnected to Ms34618

terial < default >

ickness [mm] 140
nnectiontype  Bolted

leate backing plate.
plts

e Misss g

Jplayers fmm]  -40;-100

d
W
[

&

ftlayers [mm] 30

ear plane inthread
Sear force transfer  Bearing - tension/shear interaction B
elds

mgectmm) 00 [ <>
febs [mm] 00 [ < defautt>

-
B
N
h P

N Stress,strain In equilibrium mm ideastatica

Let’s change the properties for CLEAT1 according to the picture below.
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Solid Transparent  Wireframe CLEAT1 [Cleat] Editor Copy Delete

¥ Cleat
| I - E0
= ’ Member 2 Mot specified v u
Connected to M534618 v . 0 u
4 Members Profile 3 - LBOX60XT 7 |+
v M534618 Profile conversely v
v M534630 Cleat length [mm] 150
v M534700 Cleat shift [mm] 0
4  load effects Location i
< pu Connection type Bolted v
7w Gap [mm] 10
< WIND1 Notch
4 Operations v Bolts
Type M16 8.8 -
Rows [mm] [\

Positions [mm]

Grid Regular A
Shear plane in thread

Shear force transfer | Friction v

Same on both legs

5 Check

We can calculate the analysis right in the Design tab by the Calculate command.

a” CONNECTION

ya

EPS ST MC DR New Copy

= 0

Members Plates LCS

Apply Create

i~ Undo
 Redo
save

Template

e
ea
MS34700 | Web 1 v .u
Notspeciid B |
Ms34618 2ol
4 Members 3-Laoxeo S

7 Msadeia
v Ms34630
¥ Ms34700
4 Load effects
v ou

>

After a while, the results summary will appear at the top left corner of the 3D scene

and the Overall check model view is displayed. We can quickly fine-tune the model

in case we are not satisfied.
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StatiCa® CONNECTION

: Aol bl = NP alaE S N NG I e - SRR T 7

¥ Redo

S ST MC DR New Copy Members Plates LCS | New Gallery | Apply Create Manager | Code Calcuiate Overall || Loadsin || XLS Connection XLS | Member Load Operation
B save e EE I | o o Export
Data Labels Pictures Template cBFEM Options Import/Export loads Ne
B Qe a:rl Solid Transparent  Wireframe | LL1 [Load] Copy Delete
Analysis 1000% vember N [V (Ve [mx [my [
Pltes 00<5% [kN] | [kN] | 6N] | cNim] | (kNm] | [cNim]
Bolts 511 < 100% > |Ms34618/End|-160 | 0.4 (58 |00 |-125 |-08
Preloaded bolts o' 526 < 100% b o Ms34630/End| 56| 0.1 |152 7 01
Welds 757 < 100% —
Buckling Not calculated 4 Members Ms3470/End|-03 00 |-22 |00 |08 |-01
¥ M534618
7 Ms34630 Values in disabled cells are not taken into account in CBFEM
analysis. Members can be loaded only by that components of
+  M534700

interal forces which are defined in member “Model type"
4 Load effects

< bu1

¥ WIND1
4 Operations
v e

¥ CLEATI

Unbalanced forces

X v z M My Mz
NI kN1 |[kND | [kNm] | (kNem] | [kNm]
05 |as |20 |32 |16

Y Stress,strain In equilibrium mm

We will choose the Check tab and turn on the Equivalent stress, Mesh and
Deformed model view. We can explore the detailed results for the Pre-loaded bolts
also, let’s expand the results for the bolt B14.

StatiCa® CONNECTION

B Y @

EPS ST MC DR New Copy

[ 2

=

Members Plates LCS

& 9
> New Gallery | Code Calculate Overall Strain 1.
=1 setup v check

i carEm

)

Solid_Tansparent_ Wirefame | Anlysis _Plates " Welds

Analysis 100.0% Check of preloaded bolts for extreme load effect

P [V [FtRd |BpRd |FsRd |Utt

N O] TGN NT | N
Bolts 511 < 100% @ ON] (O] [N | OGND ]| 1%]
Preloaded bolts 526« 100% & 23 09 |4 1135 |207 |26 g
Welds 757 < 100% -
Buckling Not calculated

5 e

ke 0% ~ Factor

s = so00nPa ~ Ukimate tensie strenth of e bot

A= 157 mm? ~ Tensile stress area of the bolt

= 125 ~ Satety factor
« ,
#) @ [on [wese-i|ur |12 [some e |35 |ws |14 |40
+ @ |me |wossln (a4 |oa mEs |95 |ea |m9
+ @ |o6 |wessur Joa |es mEs |20 |04 |w:0
+ @ [o [wess|tn [os [sass s (w5 |12 |
+ @ |so [wesswr |10 |ao mEs w9 |11 s
+ @ |o [wess|wn 17 |es mes |me |19 |16

Equivalent stress
[MPal

2750

N Stress,strain In equilibrium mm ideastatica

6 Report

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

Project

BN Q Ca Qi =

2
EPS ST MC DR New Copy | Refish Print Preview DOC PDF  DXF | Brief Current
page
Report vie Type of report Items in report

Project data

Project name Revit Tutorial

Project number 05

Autnor IDEA StatiCa Team

Description Revit BIM export tutorial

380t

Design cove En

Material

Steel sa15

I B

Project item 2
Design

Name 2

Descripto

Analysis Stress, strainloads in equilibrium
Beams and columns

B-Direction y-Pitch a-Rofation Offsetex Offsetey Offsetez x
Name  Cross-section = & = et e OTeet 2 Forcea n X

M534618  1- W(Imp)10X33 0.0 90.0 90.0 0 0 0 Position 0
M534630 2 - W(Imp)10X22 90.0 00 0.0 0 0 -177 Position 0
M534700 2 - W(Imp)10X22 0.0 00 0.0 0 0 -177 Position 0

v
v

2

Code settings v

7. Revit known limitations

Pay attention to the maximal possible correspondence between the geometry of the

Revit model to the analytical model (used to calculate the numerical analysis in the

Robot). Due to the differences the results may vary.

Keywords:

connection, joint, EN, Eurocode, analysis, end plate, cleat, Revit, BIM, BIM link
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