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

Launching application

Let’s launch IDEA StatiCa and select application Connection
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STEEL CONCRETE PRESTRESSING BIM IDEA StatiCa ONLINE »

02.05.201§

ridge Symposi
We participated in the 21st International Bridges Symposium 2016
where we first presented our new module load capacity.
18.04.2016
IDEA at NASCC
We travelled to Orlando for the biggest steel conference in North
America - the NASCC. Check out how It went.
11.03.2016
Heathrow story, Ossa/Munchen events, EY award, Forbe...
Find out how is IDEA StatiCa used in UK and other news about our
comopanv
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Minimizing the risk of structural defects

Decreasing the material costs of structural members/details
by up to 30%
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Saving up to 50% of the time an engineer spends on proper
design structural members and details

Providing 100% "white box" results for engineers, general
contractors, checkers and construction authorities

Have a question? Keep in touch at in f &
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New project
We create a new project by clicking New. Wizard window is opened. We select 2D frame shape

and columnto beamtopology.
Navigatoron the left will guide us through the whole project.
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T GEOMeEtry
‘__m ootng We start with defining the Geometry. Two beams were automatically added. We

change cross-sections of member Cto SH0/50/5. We also change its Lengthto

Load effects

besion 400mmand set Model typeto “N”.

Chedk

Bill of material
P | Report
b Materials

members (] (6. coesmomember]

Mirror ¥ B
Mirror Z (=] \
Length mm] |0
Geometrical type | Endedsn
Model type N-Vy-Vz-Mx-My-Mz =

4 Position &

p - Direction ['] |00
y - Pitch [1] | -900

a-Rotation [7] | 0,0
Offsetex [mm] |0

Offsetey [mm] |0
Offset ez [mm)] | 0

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.

AC SHSS0/50/3.0

AH SHSS50/50/3.2

FQ SHSS0/50/40

R SHS50/50/5.0

13 SHS50/50/6.3

MQ SHS60/60/3.0

MR SHSE0/60/3.2

MsH SHSE0/60/4.0 it

Qro SHSE0/60/5.0

RQ

RRO

sc

VHP

HSS

HSS(Imp) SHST0/70/6.3

RHS(Ce) SHSTO/70/80

RHS SHS80/80/3.0

RHSCF{H

RHSCF SHSB0/B0/5.0 '
SHS80/80/6.3

SHs SHS80/80/8.0

SSCT(Hy) SHS30/20/36

SHSCF SHS90/90/5.0
SHS90/90/6.3
SHS00/90/8.0
SHS100/100/4.0
SHS100/100/5.0

- OK | Cancel

Members | in] |6/ [-Bearing member-|

| 4  Properties
B Cross-section 4 - 5H580/80/5.0 < |/ ="
> Mirror Y B
Mirror Z &

Length mm) (400 ) |

Geometrical type Ended |
Model type N |
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Navigator TR
e Load effects
. Jm_wingv Let’s continue with Load effectsOne load effect was automatically added by the

Geometry

wizard. We input value on Normal force into the table. More load cases can be
Desion added.

Check

Bill of material
P Report
b Materials

Internal forces Clean Copy X position
Member Position| X [mm] N [kN] Vy [kN] Vz [kN] Mx [kNm] My [kNm] Mz [kNm]

Navigator -

I .
Current item DeS I g n

2 Jont footing Next step is the Design To model connection between beams, we click on Add
Geomety button and select operation Connecting plate

Load effects

Check )
Bill of material
» Report
» 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 and dimensions, bolt size and
position and weld size and type)

Manufacturing operations EEH Delete all | | Calculate || Editor ~

Member {;. } |
Connected to I New plate -|

| 4 DMNew gusset plate

R1 Type Member ]
R1 - related to IB -|
RZ Type | Nane ]
Material | < defauit B
Thickness [mm] 4 |
B - width [mm] 100 |
H - depth [mm] 80 |
¥ — pasition [mm] 0 |

4 Connection

X - position [mm] 200 |
Material mt -@
Thickness [mm] | 0 |
Alignment Front -|
Type otehed member ]
L - plate length [mm] 80 |
B  plate width [mm] 0 |
© - Overlap [mm] 100 |
E - plate excentricity [mm] | 0 |
Connection type I Bolted -|
| 4 \Welds
Plate [3 Y |l [l o J | L
Tongue 3 mm -ﬂ—dffm-lt—h-—"l-élé- Ilﬂ
| 4 Bolts

Type {H-'I-G—l-ﬁ:g—)—'-@
Reference line |-Mernber—x-mus |
Rows [mm] | 0 |
Paositions [mm] |
Grid | Regular )
Shear plane in thread

Shear force transfer |-Beanng--temnfshm-—mtemdm—'—|
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Navigator

—..  Check of a structural steel joint

4 Joint, footing

Now we move to the Checksection of the Navigator. We click button Code setup

eometry from the ribbon and activate Buckling analysis
Load effects
_Deslgn
R . |
Bill of material |[Faotoads || =2 = 258
: ::;::als APT Lcs New Gallery “ Egﬂ; ('a‘r:‘a?

——‘———-——H—J Q’ Stress/strain
‘# Stress/strain - Buckling '

Run analysis of local buckling
- determination of critical load
factors and buckling shapes

Stress/strain - Buckling

Then we start nonlinear analysis by clicking Calculatein the ribbon. Analysis model is
automatically generated, Stress/strain calculation is performed and we can start Bucking
analysis

We activate Buckling shapeMeshand Deformedfrom the ribbon to get a full picture of
buckling shape of the joint. Everything is displayed in the 3D window.

To check a shape of calculated Factor of critical loagdwe select tab Bucklingand choose a
particular raw from the table.

= = pre
T B [
K @ Solids Transparent Wiref s MNew Gallery || Code Caiculate Overall Strain)

hape

i — n“”“ ——

[ e f
sEE -

FE anaiysis

z z

(I (I

Summary Analysis Plates Bolts Welds Bucking |

Local buckling of joint

Loads| Shape | Factor
> [ 393
11,12

2145

3981
4781

2
3
4 2989
5
6
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Navigator X

- Report
» Joint footing The final step of the project is to generate the Report IDEA StatiCa offers three
e types of output reports — one line, one page and detailed. We will choose the
EJ‘MM Detailedreport that contains materials, geometry, all checks. We can also add bill
i M[DIT“Q ~ 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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