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Welcome to IDEA StatiCa tutorial. We will show how to use software IDEA StatiCa to model,
design and check a structural steel joint, example being bolted plate to plate connection.

Launching application

Let’s launch IDEA StatiCa and select application Connection.
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New project
We create a new project by clicking New. Wizard window is opened. We select 2D frame shape

and beam to beam topology.
Navigator on the left will guide us through the whole project.
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Geometry

We start with defining the Geometry. Two beams were automatically added.
Then we change cross-sections of member B1 to welded “I section” and define
cross-section dimensions (height, flange thickness and width and thickness of the
web).

> (81 Cross-section | 1= CON1(HEA200)— ]| & —
B2 Mirror Y . —
Mirror Z o
Length [mm] ‘Z Rolled sections' Welded, Composed 'Cold—furmed
Geometrical type |Ended 5
Model type N-Wy-Vz- j| E E L i
L] VT |
Cancel
‘ 4 |y i
Name W700x400 | N ; )
[
Height [mm] 700 ) | |
i
‘ 4  Flange |
r -, |
Thickness T20 () |
(
Width [mm] 400 | ol o | y
] I [ —— -
‘ 4  \Web :
| Thickness (t12) ™ |
‘ 4 Material :
| Steel 5235 al4= L : .
i
194 1 104
Ll
400

We set this new cross-section for the second member B2 as well.

[ r—

| 4 Properties

—crosseenon [ 6- w7000~ (W]
Mirror ¥
Mirror Z
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wee-o | Oad effects
nvi-[&] Let’s continue with Load effects. One load effect was automatically added by the

4 Joint, footing

et wizard. We input its values into the table (normal force, shear force and bending
moment). More load cases can be added.

Design
Check
Bill of material
» Report
»  Materials

Internal forces Clean Copy X position

Member Position| X [mm] N [kN] Vy [kN] Vz [kN] Mx [kNm] My [kNm] Mz [kNm]

Navigator

N T w .
Current item DeS I g n
C— . . . .
P Next step is the Design. To model connection between beams, we click on Add
e button and select operation Plate to plate.
Check
Bill of material
¥ Report /

b Materials

We select default bolt type.

Bolt-assembly Xo
46 M12 46
48 M16 46
58 M20 4.6
68 M22 46
88 M24 46
109 M27 46

M30 46

M36 4.6

M39 46

M42 46

M48 4.6

M52 46

oK Gancel
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Operation is added and we update its parameters (plate thickness, top offset, bolt pattern and
type, weld size and type)

Manufacturing operations | Delete all-| | Caleulate | -Editor

| 4  Plate to plate

@ | e .

Member 2 |BZ '|

X - position [mm] |0 |

Material | < default » -
Thickness [mm] m

|
Connection type | Bolted - |
Dimensions |Ta profile symmetrical - |
T-Top [mm] 10 |
L - Left [mm] [0 |
Ii Bolts
Type M24109 | =

TL - Top layers [mm] | -70 -180 -290 |

LL — Left layers [mm] | -60 -140
Shear plane in thread
Shear force transfer | Bearing - tensions/shear interaction . |

) |

4 Welds

Flanges & mm | < default > & |,n_|_
Webs 6 mm | < default-> & |,n_|_

an
[
[E|
E

Navigator i

... Check of a structural steel joint

4 Joint, footing

Now we move to the Check section of the Navigator. We start nonlinear analysis

fﬁ“:*f‘f"fm by clicking Calculate in the ribbon. Analysis model is automatically generated,
Design calculation is performed and we can check results.
P
Bill of material
> Report We activate Strain check, Bolt forces, Mesh and Deformed from the ribbon to get

F Materials

a full picture of what is happening in the joint. Everything is displayed in the 3D
window. We can see that there are some unused bolts.
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Values of bolt checks and forces are displayed in the table tab Bolts/Anchors.

Summary Analysis Plates | Bolts | Welds

Check of bolts for extreme load effect

>let | s35 35 21 |25 175
B2 LET 1104 38 434 27 337
B2 L1 528 35 208 25 174

B4 LE1 1123 28 442 27 343

B5 | LE1 3,? 00 26 26

B6  LE1 1321 41 52,0 29 401

BT LET 3,? 00 26 26

BS LE1 1307 41 514 29 397

B9 | LE1 3,6 00 26 26

BI0 LET 1844 41 725 29 547
TS 3,5 0,0 26 26
B12 LET 1888 41 74329 56,0
B13 LET 2349 20 924 14 67,5
B14 LE1 2470 12 975 08 70,5
B15 LE1 2353 19 926 14 675
B16 LET 2471 11 972 08 702
35 0,0 25 25
32 914 23 676
00 25 25
32 914 22 676
a5 00 25 25
B22 LE1 2262 29 820 27 66,3
823 LE1 3,5 0,0 25 25

B24 LE1T 2303 38 906 27 674
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Design data

FtRd | Bp.Rd Fvw.Rd  Fb.Rd
[N] | [kN] | [kN] | [kN]
M24109-1 2542 | 4452 1412 3456

ftem
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Optimization — bolts reduction

IDEA StatiCa Connection enables optimization of the joint. We showed that usage of some bolts
is almost zero. We can remove them and make our design more economical.

We need go back to Design, select manufacturing operation plate to plate and open Editor,
select tab Bolts and click on Explode. Now we can select and delete bolts 5,7,9,11,17,19,21 and
23 using Delete button.

Manufacturing operations | Delete all || Calculate [[Editor'

Name L ‘A Plate to plate

g Member 1 B1 v
Member 2 B2 &
& Plate editor — O b’
e BEDEE
Redo Offset Rounding Chamfer Bevel Arc Hole Notch
Operations
Data * Q
. Shapel‘m]Drawing
Bolts | ; _ | Restore
013 014 016 015 Id X [mm] | Y [mm]
. | > |1 -14000  -280,00
017 018 020 019 | |2 -60,00  -280,00
3 140,00  -280,00
v : 4 60,00 -280,00
OZ’I 022 1 024 023 | |5 -140,00  -170,00
6 -6000 170,00
e 140,00  -170,00
09 10 12 | 11 s 60,00 -170,00
O O O e -140,00  -60,00
| 10 -6000  -60,00
05 06 OB OT : 11 14000 60,00 [ |
—_— — 12 60,00 -60,00
[ 13 14000 280,00
01 Oz 04 03 [ 14 -6000 280,00
| |15 140,00 280,00
[ 16 60,00 28000 |,
‘ OK H Cancel |

We can run the analysis again and check updated results. The new design passes all the checks
and we saved 1/3 of bolts.

Overview of all checks for extreme load effect

Check tem| Value

> | Analysis Applied loads : 100,0% O‘

Plates 1,5 < 5% (v
Bolts 97,6 < 100% (v
Welds 89,0 < 100% (V]
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Report

The final step of the project is to generate the Report. IDEA StatiCa offers three
types of output reports — one line, one page and detailed. We will choose the
Detailed report that contains materials, geometry, all checks. We can also add bill
of material and theoretical background to explain underlying methods and
references to selected design code.
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Structural steel joint was modelled, designed and
checked

Thank you for spending time on this tutorial. For further information please visit our website.
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