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IDEA StatiCa Tutorial — SCIA Engineer link

Welcome to IDEA StatiCa tutorial. By following it step-by-step, you will learn how to
design and code-check a structural steel joint using IDEA StatiCa Connection.

In this tutorial we will demonstrate how to use the link between SCIA Engineer and IDEA

StatiCa Connection.

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

Make sure you are using a supported version of SCIA Engineer — updates are published

in the BIM section.

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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Select the software to integrate the IDEA StatiCa BIM link, click the Install button and
check the Installed status.
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2 How to use the link

First, we download the source file SCIA example.esa, open it in SCIA Engineer and run

the linear analysis to get the internal forces over the structure.

In the Main menu we go to Steel tab.
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.’$ SCIA Engineer 17.1.1073 - [SCIA example.esa : 1]
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Here we go to the menu IDEA StatiCa Connection. First, we add a joint to this SCIA
Engineer project list of joints by selecting the members of a joint, then by clicking on Joint
input and typing the name of it (name of the IDEA StatiCa Connection project file) and
OK.
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Then we open the command Check, run the command Export to IDEA Statica

Connection in the Actions menu and select the joint sign in the workspace.

[ SCIA Engineer 17.1.1073 - [SCIA example.esa: 1] - x
iF) File Edt View Ubraries Tools Modiy Tee Plugins Setup Window Help @ scornmwesnep < IR
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DEA StatiCs Conrl - | V1 V. 7
S e =
[Name DEA StatiCs
= Result case
Typeof load  Combinstion =
Combination  CO1

P Beams
5 ¢ IDEA StatiCa Connection

FFJ | & | a2 252 255 400 P | < > (A A
T =
7] [Cone el Ao XA TR KRS R U Y s te]

LCN|=] [Comman d> Exportto IDEA StatiCa C.. 52>
| m | Plnexy | Ready Resitloccoff | Snspmode |

Application IDEA StatiCa Connection opens and we can design connections of the joint.

3 Design

Joint geometry and load effects have been imported, we can start designing.

StatiCa” CONNECTION 1ID1 - IDEA[14]ideaCon
¥ Undo i B — . - ")
0 @ | eSO Rl BRSO E R B LY
EPS ST MC DR New Copy 9| Members Plates LCS | New Gallery | Apply Creste Manager | Code Calculate Oversll | | Loadsin XIS Connection XLS | Member Load Operation
save sctup check Import Export
Dato Labels Pictures Template CBFEM Import/Export oad: N

CO1(1) [Load] Copy Delete

N vy vz [k My Mz
Member | ] | ] | 0N | kN | (kNem] | cim]

B2/End |-1042(00 (00 (00 (00 |00

B27/End (02 |00 [-0.1 [00 (00 |00
B%/End 67 |02 [-22 (00 |22 |00

B82/End |-127 [00 (00 (00 (00 |00
B126/End|-899 |-11 68 (00 (00 |-22
B28/End 43 (00 (00 (00 (00 |00
B95/End |67 (00 [-06 (00 (00 |00

Description
LC1+5.00°LC2+1.50°LC5

Valu
v coi2) anal
v co13) inter
7 cota
v cots)
v coie)
v coum
)
v co9)
v cotioy
v coim
v conm)

Unbalanced forces

X Y z mMx My Mz
(NI (GND[[kN] | cNm] | [kNm] | [kNm]
00 00 00 00 00 00
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We will define a set of manufacturing operations to model connections between

members. Let’s hide the Load effects tree and right-click on Operations to add a new

operation Cut.

Solid Transparent Wireframe CO1(1) [Load] Copy Delete

Vy |Vz |Mx My Mz

N
Member | a1 | kM) | [kND | [kNem] | [kNm] | [lkNm]
> |B2/End |-1042[00 |00 |00 |00 |00
R +

B27/End | 0.2 00 |-01 (00 0.0 0.0

4 Members B96/End |67 |-02 [-22 |00 22 0.0
v B2 B82/End |-12.7 |00 |00 |00 0.0 0.0
i B126/End| -22.2 |-1.1 |68 |00 0.0 22
v B9
7 Baz B28/End |-43 |00 |00 |00 0.0 0.0
< B126 B95/End |-67 |00 |[-06 |00 0.0 0.0
v B28
v B9S Description

» Load effects LC1+5.00*LC2+1,50%LC5
Opera

& - disabled cells are not taken into account in CBFEM
Members can be loaded only by that compenents of

forces which are defined in member "Model type",

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/SCIA/SCIA_link.htm 6/31



17/12/2018 SCIA Engineer link | IDEA StatiCa

Select operation x

Cancel
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CUT1 [Cut of member] Editor Copy Delete
¥  Cut of member
Member B2 v u
Cut by B9 M . D u
v

Cutting method Bounding box

Cutting plane v

Direction Parallel v

Offset[mm] | 120

17/12/2018

Solid Transparent Wireframe

In the next step we add another manufacturing operation End plate and modify its

parameters.
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Select operation x

Cancel
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EP1 [End plate] Editor Copy Delete

Solid Transparent Wireframe

¥ End plate

Member 1 v u

Member 2 Mot specified v u

Connected to v . 0 u
Members Material < default > v

’ v B2 Thickness [mm] H!

v BR27 Connection type Bolted -

Dimensions To profile v

Top [mm] 120

Left [mm] 20

Bottom [mm] 200

Right [mm] 20

Notch

Operations
v Ut

m Create backing plate

¥ Bolts
Type M128.8 -
Top layers [mm] 20: 20
Left layers [mm] 0
Bottom layers [mm] | -20; 130; 80; 30

¥ Backing plate

Right layers [mm] 1]

Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction v
¥ Welds

Flanges [mm] H < default »
40

Webs [mm] H < default >

Then we add a Connecting plate operation and set its parameters for the appropriate

member.
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Select operation x

Cancel
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Wireframe

¥ Connecting plate

Member
Connected to

¥ New gusset plate
Related to
Related also to
Material
Thickness [mm]
Width [mm]
Depth [mm]
Shape

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

Thickness of cap [mm]

Editor + Copy Delete

-1

New plate -
EP1 > o= 0l
< default » v +
EIL)
200

150

Rectangular v
320

< default » v
00 HA
Front v
Cap plate v
150

0

0

ElL

Cap plate offset (LL RR TT BB) [mm] 10

Cap plate shape
Connection type
¥  Welds
Plate [mm]
Cap plate [mm]
Tongue [mm]
¥ Bolts
Type
Reference line
Rows [mm]
Positions [mm]
Grid
Shear plane in thread

Shear force transfer

Rectangle v
Bolted v

45 H < default > A1l PIRRIN
45 H < default > v L E é
45 JJF < defauit > v Al L

Member x-axis v

Regular v

v

.o

Bearing - tension/shear interaction -

We right-click on the tongue plate, open the plate Editor and reshape the Tongue by

adding an operation Rounding.

Solid Transparent

Wireframe

CPL1 [Connecting plate]

¥ Connecting plate
Member
Connected to

¥ New gusset plate
Related to
Related also to
Material
Thickness [mm]
Width [mm]
Depth [mm]
Shape
Connection
X - position [mm]
Material
Thickness [mm]
Alignment
Type
Plate length [mm]
Plate width [mm]

Thickness [mm]

icity [mm]

0,0 “ cap [mm]
|

Cap plate shape
Connection type
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(LLRRTT BB) [mm]

Editor + Copy Delete

B27 - u

Mew plate v

EP1 vxEﬂu
B96 vx.Du

< default » *L
00 HA
200

150

Rectangular v
320

< default > A
T
Front v
Cap plate v
150

o

o

0.0 HA

10
Rectangle v
Bolted v
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2 Plate editor — O X

o~ 1T BE

Undo FRedo | Offse§ Rounding Fhamfer Bevel Arc Hole Notch | Bolt

Data Operations New
T 20 Draving
4 Operations ¥  Properties
All corners
4 Bolts Opposite
BG1 Value [mm]
Selected corners 12

T oc |t | G |

Next, we again right-click on the gusset plate and in the Editor reshape the Gusset plate

by adding a Bevel operation.

Solid Transparent Wireframe CPL1 [Connecting plate] Editor * Copy Delete

¥ Connecting plate

Member B27 M |
Connected to Mew plate v

New gusset plate

Related to EP1 - x =00
Related also to B96 -xEoD
Material < default » v +
Thickness [mm] 0.0 H !
Width [mm] 200
Depth [mm] 150
Shape Rectangular v
Connection
X - position [mm] 320
Material < default » -
Thickness [mm] 0.0 H !
Alignment Front v
Type Cap plate ~
Plate length [mm] 150

CPL1 Plate width [mm] a

Thickness [mm] Plate excentricity [mm] (1]

Editor. Thickness of cap [mm] 0,0 HA
Cap plate offset (LL RR TT BE) [mm] 10
Cap plate shape Rectangle v
Connection type Bolted v
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E Plate editor

ol B B

Undo FRedo | Offset Rounding Chamfef

Data Operations New
S 2D Drawing Bevel 2 (80, 100) Copy Delete

Hole Notch | Bolt

Arc

4 Operations ¥  Properties
- o m
B [mm] 100
Selected corners 2

Now we add a Stiffener operation and modify its properties.
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Select operation x

Cancel
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STIFF1  [Stiffeners] Editor Copy Delete

¥  Stiffeners

On mem ber M u

Related to Mot specified

[k |

Material < default » v
Thickness [mm] 10,0 B!
v

Solid Transparent Wireframe

o Location End

= Width [mm] 1o

[} Offset top [mm] 0

] Offset bottom [mm] 0

= v Welds

: Alwelds[mm] 00 [ < defauit > v A4 LA |1|

[
E STIFR

Then we add another Cut operation for the upper member.
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Select operation x

Cancel
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Solid Transparent Wireframe CUT2 [Cut of member]

¥  Cut of member

Member B126
Cut by STIFF1 - E@ u

Cutting method Bounding box

Direction Parallel

Offset [mm] 0

¥ Welds
Flanges [mm] 43 B < default > »d E L
Webs [mm] |45 B < default > v 4 MEL

Again, we use the Cut operation for the diagonals.
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Select operation x

Cancel
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Solid Transparent Wireframe

¥  Cut of member

Member B28
Cut by B2
Cutting method)l Surface
Offset [mm] 0

¥  Welds
Flanges [mm] 40 B < default >
Webs [mm]  [40 B < default >

i effects
co1()
€o1(2)
€o1(3)
cot(4)
co1(s)
co1(6)
(<o) [1)]
co1(8)
€o1(9)
€O1(10)
co1(11)
€o1(12)
erations
CuTt
EP1
CPL1
STIFF1
cuT2

’\’\’\‘K\.S’\’\’\’\’\’\’\’\’\’\’\

Solid Transparent Wireframe CUT3 [Cut of member]

¥ Cut of member
Member B28
Cut by B2
Cutting method Surface
Offset [mm] 0
¥  Welds
Flanges [mm] 40 B < default >
Webs [mm] 40 B < default >

i effects
Coi(n)
Co1(2)
Co1(3)
CO1(4)
€O1(5)
CO1(6)
coi(T)
cO1(8)
€o1(9)
€O1(10)
co1(11)
€O1(12)
perations
CuUT1
EP1
CPL1
STIFF1
cuT2

CAKARLLNN L L KK

o

CENKNKK
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-

Editor Copy Delete
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B96

Bg2

B126

B28

B95
Load effects

Operations
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CUTA [Cut of member] Editor Copy Delete

v

Cut of member

Member B2z
Cut by EP1

Cutting method Surface

Offset [mm] 0

Welds

Flanges [mm] 40 B < default
Webs [mm] 40 H < default >

In the next step we add a Stiffener to the main column.
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Select operation x

Cancel
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STIFF2 [Stiffeners] Editor Copy Delete

Solid Transparent Wireframe

¥  Stiffeners
On member
Related to
Position
Material
Thickness [mm]
Location
X - position [mm]
« - Inclination [*]
Width [mm]
Offset top [mm]
Offset bottom [mm]
Repeat count
Gap [mm]
Chamfered corners

¥ Welds

All welds [mm]

We finish the design by adding a Fin plate operation to connect the last member.

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/SCIA/SCIA_link.htm

B2
B36

Both
< default =

50

Rear

0
0,0

o = O o o

v

Chamfer cut size [mm] 0

a < default »

"3
-3
:
o+
k]

-

(PN (] DS
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Select operation x

Cancel
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FP1 [Fin plate] Editor Copy Delete

¥ Fin plate

Solid Transparent Wireframe

Member B35 v
Member part Web 1
Connected to B2 v

o
-
& |
Material < default » v
Thickness [mm] HA

v

Connection type Bolted
Gap [mm] 20
Overlap [mm] a0
Top [mm] -10
Bottom [mm] -10
Location Front v
Notch
o o ¥ Bolts
- ::1T1 Type M1210.9 v
7 cpu Horizontal layers [mm]
v STIEF1 Vertical layers [mm] 20
v cuT Shear plane in thread
v cuT3 Shear force transfer Bearing - tension/shear interaction v
v cuT4 Y  Welds
¥ STIFF2

Plate [mm] n < default > - L é.i—. Ji—.
(€ 1 g

4 Check

We start the analysis by clicking Calculate in the ribbon. Analysis model is automatically
generated, calculation is performed for all the load cases and we can see the Overall

check displayed together with basic values of check results.

StatiCa® CONNECTION
s—— Project

- Undo e N
PRI R
EPS ST MC DR New Copy | "% ||Members Plates LCS | New Gallery | Apply Create Manager

save

Labels Pictures Template

ety o/ 1000% v Finplate
Plates 07<5% Member 895 N
Bols 169 < 100% Member part Web1 v
Welds 98,1 < 100% - -+ Comected to @ |
Bucking Nt calculated Materil < ettt =
4 Members
v B2 Thickness [mm] 60 BE
v B2 Connection type. Bolted v
v B Gap [mm] 20
v B&2 Overlap [mm] 90
< 126 Top [emm] -0
v B8 Bottom [mm] EY
¥ B Location Front
> Load effects Notch
N ‘;”":::"’ v Bolts
o pe wizi0s .
v ou Horizontal layers [mm] 0
v st Vertcallayers [mm] 20
¥ curz2
7 cum
v cut4 v
' STIFF2

AP PR

We go to the display tab Check and there we activate Equivalent stress, Bolt forces,

Mesh and Deformed and change the deformation scale in the ribbon to get a full picture

of what is happening in the joint.
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a” GONNECTION

ya

EPS ST MC DR New Copy

=05

Members Plates LCS | New Gallery | Code Calculat

» Undo
save

Solid Transparent  Wireframe JEEERN e Boks  Welds

nsysis o/ 1000% Status of FE analysis
Plates 07<5% Status | Loads | Applied [%]
Bols 169 < 100% 5
Weids /981 < T00% =2 OF coieiljony
Bucking ot calcvlated @ |coi [1000
@ |co
@ |co
@ |com)
@ |cotaz)| 1000
Q
A\
Equivalent stress
[MPa]
28
200
175
150
125
100
7
50
2
o4 03,7 00

By default, we see the For extreme results envelope of all the load effects, so the most

unfavorable results are displayed altogether. If we click on any item (e.g. the fin plate), it

shows us which load effect is the most unfavorable for it in the ribbon.

iCa®™ CONNECTION 1D12[12}ideaCon

ST ) & |-

O L E e e e S
EPS ST MC DR New Copy Members| Plates LCS | New Gallery | Code Calculate Overal Strain Forextreme ¥ || |Equivalent Plastic Boft | Mesh Deformed
Bsave setop v check check tress | strain forces

analysis [JEEER Bots  Welds

Analysis 1000% Status | Item

Tho | [oEd [em
— [mm] | "% | (MPa] | %)
Plates 07 < 5% @ [s2011 (50 |cows |76 |00
Bolts 169 < 100% g
Welds 98,1 < 100% - ~ 4 @ |s2f1 |80 cols) 2354 |02
Buckling Nt calculated @ |01 |53 |conm
@ |s 40 coies)
@ |[Bosbi1 |52 colE)
@ |Bosti1 |52 coies)
@ |sowl 38 colE)
@ |Ba2bfl1 |50 col4) (557 |00

B2l 50 lconw leo7 00

[ > | @ |[Bizs-biinjgo co19 2365 |07 ]

B1611 80 |CO@ 2553 |07
@ [B126w1 |50 Co1() |2356 |03
@ |B28bil1 |50 col@ |47 |00
@ [B28w1 |50 co1@)
92 @ |Bosbi1 |52 co1(5) |164
@ [Bostin |52 co1(s) (214
@ [Bosw1 |38 coiE 1127 |00
Equivalent stress
[MPa]
58
200
175
150
125
L | 100
75
50
2%
00

‘1402

We can also display and browse results for each load effect separately by changing the

For extreme option to For current in the ribbon.
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GONNECTION
- P PR R O
EPS ST MC DR New Copy Members Plates LCS New Gallery | Code Calculate Overall Strain Equivalent Plastic Bolt Mesh Deformed
5 seve stup o check check B o forees
[ Plates  Bolts  Welds

Status of FE analysis

| | Status | Loads | Applied [%]
y
)

Analysis o/ 1000%
Plates 02<5%

Bolts 125 < 100%
Welds 980 < 100%

Bucking  Not calculated

S Equivalent stress
[MPa]
258
200
175
150
125
100
7
50
2

00

EN Stress, strain mm i

5 Report

At last we go to the tab Report. IDEA StatiCa offers fully customizable report to print out

or save in editable format.

CONNECTION

” -
Ha Caqrh =0 i
4 Report
Project data Project data
Project name Paragraph

Project number

Author 4 Project tems
Description ConN2d
Date 07.06:2017 Code setings
Design code En
Theoretical background
Material Software nfo
Steel s
. =]

Project item Con N24
Design

Name Con N24

Description

Analysis Stress, train/ loads in equiltrium
Beams and columns

B-Direction y-Pitch a-Rofaion Offsetex Offsetey Offsetez x

Name  Cross-section = S o = = o™ Forcesin X

B2 1-IPEt80 00 90 21,0 0 0 0 Posiion o

827 2-ROT6.AX4 00 4 00 0 0 0 Posiion o

B9 4-1PERD 2.0 00 00 0 0 0 Posiion o

B82 3-L50%5 90.0 436 0.0 0 0 0 Position o

8126 5-HEATOD 00 900 00 0 0 0 Posiion o

B2 3-L50xs EX I 00 0 0 0 Posiion o

BY5 4-1PESD 180,0 0,0 0.0 0 0 0 Position 0 Project items settings

Drawings - model .;J paps

Drawing - results
Bill of material
Formulas
Explanations

Colors of picture.

EN Stress, strain
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Equivalent stess
IMPal
280
- ]
I3
18] oK 00
s
150
s
0
B
)
=
00
Sirain check
™ jualen cot
o Equivalent stress, CO1(8)
Bolts.
o)
1
00 —
£ 4
4 4
4+
£
— P
i - 8
4+
‘Strain check, CO1(8)
[
4
\
s fos [ow
51 a7 oo ok

We have imported a joint from SCIA Engineer and designed and code-checked it
according to Eurocode.

6 How to update the project

We save the project and close the application Connection. All joints exported from a SCIA
Engineer project to IDEA StatiCa are kept on the list as a part of SCIA Engineer project
file for later updates.
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| m | PaneXY | Ready Resuklock:off | Snapmode | Fikeroff | Curent UCS_mmem|

Note: In case you need to send a simple IDEA StatiCa joint model file, you can find it in
the Temporary files folder of relevant SCIA Engineer project in the path
C:\Users\"username"ESA17.01\Temp
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We go back to the SCIA Engineer model, change cross section of one of the diagonals
and start the Calculation of linear analysis again.
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Then we open again the command Check, run the command Export to IDEA StatiCa

Connection in the Actions menu and select the joint sign in the workspace.

@ SCIA Engineer 1711073 - [SCIA examplesa: 1] - x

B rie ot view uoraes ook Mod Tee duoms Setun Window s @ smrnwens

DB | O schemees -8 EE KBS Bl FL oLmMEH S0 0, Al bbb s QR QAND @B FIBIEF HFEE L0 T % 0 6 5 e

= Y

stee B x ~ properies " x
— 08 tatica Cone < V1 V. 7
5 i IDEA StatiCa Connection ges

2 Narme DEA StstiC

© Result case.
Typeofload  Combination ©
Combination ~ CO1

Check.

|00 | & La i |22 155 ] 1) B8P R < T [T

Command line

" x
e [Cose S SN G XA R o8 r KRN RN B Y S |
.

-1

GER{=] [Command > Export to IDEA StatiCa C..  >>>
| 'm | Plane XY | Ready Resutlock:off | Snapmode |

IDEA StatiCa opens and we can see the updated geometry while the design and settings
adjust to the new state.
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We can adjust the design, recalculate the joint code-check and save the project in IDEA

StatiCa again and continue with exporting other joints.

7 Known limitations

For now, the link works for a wide variety of connections / joints. However, please take

into account yet unsupported functionality.
Limitation: Geometrical eccentricity - joint node is not in the central point

Workaround: Import the joint and move the beams manually to proper positions.
Imported internal forces include the eccentricity effects, only the geometrical offset is

missing.
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Properties a
| Member (1) [ % ¢
RE JSes
Name B100
Type general (0)

Analysis model

Cross-section

A\Eha deg]

Standard

15-nosniky 7670 - HEA120

0,00

Member system-line at
ey [mm]

Centre
)
T -

LCS standar
LCS Rotation [deg] 0,00
FEM type standard
Buckling and relative lengths T-ylz1-1111
Layer Wrstva3
=l Geometry
Length [m] 2,150
Shape Line
Beg. node Mg4
End node NS5
= Nodes
MN94 to B99
N95 to B96
Data
Attributes

connection, joint, Eurocode, code-check, SCIA Engineer, BIM link, import, integration,
BIM link installer, update link, fin plate, display load effects, for extreme, for current, load

combinations, cut, offset, end plate, joint update, export

https://resources.ideastatica.com/Content/02_Steel/Tutorials/BIM/SCIA/SCIA_link.htm

31/31



