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1. INTRODUCTION

This is the user manual which describes the main controls and procedures to get started with the
software. Additionally refer to |IDEA StatiCa support for the Checkbot available at
https://www.ideastatica.com/support-center/checkbot-bulk-bim-workflows.

IdeadStraus? is a BIM tool to manage and synchronize structural details (connections and members)
imported to IDEA Statica directly from Straus7 using an automatic link. This software automatically import
the geometry, the forces and moments for several load cases from the global model to IdeaStatica.

This version of the Software is able to manager connections and members from Straus7:
Connection — imports selected node to application IDEA StatiCa Connection.
Member — imports selected beam to application IDEA StatiCa Member.

a8
Sta ti Ca 2 Calculate yesterday’s estimates & a

ACCIAIO CALCESTRUZZO Support Center

Connection

Progetto della connessioni in acciaio - reinventato
Member Un modo innovativo per progettare e verificare

tutte le connessioni e unioni strutturali secondo la
Checkbot ) . . e . .
normativa, in pochi minuti.

Connection Lite

3%/ 1]k

re

Viewer i avature AT = Telai 3D & travature

r—‘ Apri
- progetto esistente

- Importa
da altro programma

Vuoi ottenere la certificazione? Resta in contatto iy f B

This version of the software work with:
- Version 21.1. of IDEA StatiCa
- Version R3.1.1 of Straus7
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2. TERMS OF USE

2.1 COPYRIGHTS

You may not sell, redistribute, or reproduce the Software, nor may you decompile, reverse-engineer,
disassemble, or otherwise convert the Software to a human-perceivable form. All trademarks and logos
are owned by Eiseko Computers S.r.I. and you may not copy or use them in any manner.

2.2 USE THE SOFTWARE

The program has been carefully tested and used before release it, some benchmarks are shown in the
following. In using the software, however, the user accepts and understands that is only a tool and no
warranty is expressed or implied by the developers or the distributors on the accuracy or the reliability of
the program. The user must explicitly understand the assumptions of the program and must
independently verify the results.
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3. CONVENTIONS AND THEORETICAL BACKGROUND
3.1 IDEA CONNECTION INTERNAL FORCES APPLICATION

3.2 GLOBAL COORDINATE SYSTEM
All coordinate systems used are right-handed:

+Z

+Y

Fig. 1 Righ hand rule.

X-axis of global coordinate system is horizontal and leads from left to right. Y-axis of global coordinate
system is horizontal and leads backward. Z-axis of global coordinate system is vertical and leads
upwards.

NI

N2

Fig. 2 Idea coordinate system of the a beam element - Local coordinate system of 1D member.
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Each 1D member is defined with begin and end node. Each 1D member has local coordinate system,
which origin is in begin hode of member. Local x axis of 1D member is identical with member axis and is
oriented from being to end node of 1D member. Local Y axis of member is horizontal in general and local
z axis leads upwards.

Coordinate system of cross-sections

",-"'i
9

Cross-section has reference axes y (horizontal) and z (vertical). Principal axes of cross-section are
marked with u and v. If reference axes are identical with main central axes of cross-section, only
reference axes are drawn.
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3.3 CONVENTION OF INTERNAL FORCES ON 1D MEMBERS
3.3.1 IDEA CONNECTION FORCES AND MOMENTS CONVENTIONS

Internal forces on 1D members perform following actions:
e positive bending moment My causes tension in cross-section fibers with negative z-coordinate.
e positive bending moment Mz causes tension in fibers with negative y-coordinate
e positive torsional moment Mx acts about x-axis of 1D member.
e positive axial force N acts in direction of x-axis of member and causes tension in cross-section
fibers.
positive shear force Vz acts in direction of z-axis of cross-section.
e positive shear force Vy acts in direction of y-axis of cross-section.

3.3.2 STRAUS7 INTERNAL FORCES AND MOMENTS CONVENTIONS

e In each plane, a positive shear force shears the N1 side of the beam towards the positive side of
the axis.

¢ Ineach plane, a positive bending moment generates compressive fibre stress on the positive side
of the axis.
Positive Axial Force: Tension

e Negative Axial Force: Compression
The convention for torque is a right hand moment about the 3 axis.
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3.4 INTERNAL FORCES AND MOMENT

3.5 DEFAULT LOCAL AXIS
351 “H”MEMBERS

Z Mirror Z
4 Members Geometrical type Ended
32 ¥ Position
95 B - Direction [] 0.0
Y X
102 y-Pitchrl 00

& 127 o - Rotation [] 0.0

175 Offset ex [mm] 0

4 Load effects Offsetey [mm] 0

ULS_ENV(1) Offsetez [(mm] 0

ULS_5(2)

ULS_1(3) T Meddl

LS. 7(4) Model type N-Vy-Vz-Mx-My-Mz
ULS 6(6) Forcesin Position

uLs_9(5) X [mmi ¢

ULS_08(7)

ULS_2(8) One member of the inint is considered as 'hearinn

Fig. 3 IDEA StatiCa

Fig. 4 Straus7
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35.2 “C”MEMBERS

- Mirror Z
4+ Members Geometrical type Ended
32 ¥  Position
. . 95 B - Direction ['] 0.0
103 y - Pitch [*] 0.0
m o - Rotation [*] 0.0
75 Offset ex [mm] 0
4 Load effects Offset ey [mm] 0
ULS_ENV(1) Offset ez [mm] 0
ULS _5(2)
ULS_1(3) T Model
ULS_7(4) Model type N-Vy-Vz-Mx-My-Mz
ULS_6(6) Forces in Paosition
ULS_9(5) X [mm] 0
ULS_08(7)
ULS 2(8) One member of the joint is considered as 'beari

Fig. 5 IDEA StatiCa

Fig. 6 Straus7
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3,53 “L”MEMBERS WITH NON EQUAL LEGS

z Crass-section 7 - L130X
Mirror Y
- =

Mirror Z

Geometrical type Ended
4 Members e

¥ * 32 ¥  Position
95 B - Direction [*] 0.0
103 y-Pich[] 00
o - Rotation [°] 0.0

175 Offset ex [mm] 0

4 Load effects offseteymml 0
VLS ENV Offset ez [mm] 0
ULS_5(2)
ULS_1(3) ¥ Model
ULS_7(4) Model type N-Vy-Vz-
ULS_6(6) Forces in Position

e e e AV S | n

Fig. 7 IDEA StatiCa

Fig. 8 Straus7

10
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3.5.4 “L”MEMBERS WITH EQUAL LEGS
*  rroperues

Cross-section 5 - L150X12

Mirror Y
+ S Mirror Z
2 4 Members Geometrical type Ended
32 ¥  Position
g 95 B - Direction [] 0.0
D y-pitcnrl 00
127 o-Rotation[7] 0.0
175 Offset ex [mm] 1]
4 Load effects Offset ey [mml
ULS_ENV(1) Offset ez [mm]
ULS_5(2)
ULS_1(3) ¥  Model
ULS_7(4) Model type N-Vy-Vz-Mx-My-Mz
ULS_6(6) Forces in Position

Fig. 9 IDEA StatiCa

Fig. 10 Straus7

11
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4. HOW TO USE THE STRAUS7 BIM LINK

4.1 USER INTERFACE
User interface window is shown in the picture below:

Button for Straus7
model selection

Straus7 model path
T * Straus7 solution path

Button for Straus7 *
solution selection

File Strumefti Informazioni

StatiCa® connecrion

® * * 'Y
€ ISEKO 0
°®
°®
Active connections Active members
for Checkbot for Checkbot
° ®
Run All connections Al ¢ b
Checkbot available in the MEMDErS
Straus7 model available in the
Straus7 model
®
®
Export model
for IdeaStatiCa Log bar

12
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About button, define the version some main information about the Software:

=

File Strumenti Informazioni

StatiCa“ CONNECTION

Sfoglia file Straus?...
Sfoglia risultati StrausT...
m Informazioni su IdeadStraus? % _ S ——
[Esegui Checkbot Idea4Straus7 F
%Mllo‘ IDEA Versione 22.0.1 Dicembre 2021

Copyright © 2021

Eiseko Computers S.r.|

Plugin Straus7 > IDEA StatiCa >

IDEA StatiCa 21.1.1.1638 Data rilascio: 26 Novembre 2021
Straus7 R3.1.1 Data rilascio: 30 Settembre 2021 «

- BO1eIG [==]a]]

S
. /SnenGg

€ISEKO

|dea4Straus7
Versione 2.2.0.1 Dicembre 2021
Copyright © 2021

Eiseko Computers S.r.|

Plugin Straus7 -> IDEA StatiCa
IDEA StatiCa 21.1.1.1638 Data rilascio: 26 Novembre 2021
Straus7 R3.1.1 Data rilascio: 30 Settembre 2021

-~ BINIS [==]1)]

g
ORI
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4.2 EXPORT CONNECTIONS
4.2.1 IDEASTATICA CHECKBOT

In the following the IDEA StatiCa Ceckbot is linked together with Straus7 to export connections and

members through the software.
The following Straus7 FE model is used as a reference model:

)
4

Al
Y

¥

o
= .a
L]

-
-

'.
-
',
-
-
r

=
-

Run the Idea4Straus7 application. A wizard window is opened:

Click on : and select .st7 FE model file path:

Select Straus7.st7 file

atch
o P

[

File Strumenti Informazioni

StatiCa® covnecrion

Select Straus7result file
patch: linear e non-linear.

14
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Click on

(=
File Strumenti Informazioni
e - L0 s,
Sfoglia file Straus7...
Sfoglia risultati Straus7...
Esegui Checkbot
Esporta modello IDEA
==
T > This PC > Local Disk (C:) > IdeaRS ~ @ | SearchldeaRS £
Organize ~ New folder = O @
Steel frame with angular ~ Name Date ”HOd'f'\é'd Type
Steel Framed Structure £8¥ Steel Framed Structurest? 29-Jan-20 1221 AM ST7 File
@ OneDrive
= This PC
# 3D Objects
& A360 Drive
IS O B Desktop
OMPUTERS B e e v <
File name: | Steel Framed Structure st7 ~ | |SET file (*.stT) ~
Open Cancel

Sfoglia risultati Straus7...

and select .st7 FE model result file path:

| =

File Strumenti Informazioni

StatiCa“

CONNECTION
Sfoglia file Straus7...
Sfoglia risultati Straus7...
Esegui Checkbot
Esporta modello IDEA

Tutte le membrature attive

--- Open
T+ > ThisPC > Local Disk (C:) > ldeaRS
Organize ~ New folder
@ A360 Drive ol Name
I Desktop

| | Steel Framed Structure.LSA

= Documents

€ISEKO ¥ Downloads
ComEuTER D Music
=/ Pictures

E Videos
% . Local Disk (C:)

X
v Q| | SearchldeaRS P
= ~ [ 0
Date mod f:.-d Type
29-Jan-20 12:06 AM LSA File

File name: |Steel Framed Structure.LSA

St7 result (*.Isa)

St7 result (*.nla)

15
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Now the list of FE available connections and members appear:

From this menu is possible to choose the members and connection to be exported from Straus7:

Connection 107
Member 10

B e

|File Strumenti  Informazioni

StatiCa® connecrion

Sfoglia file Straus7... C:\IdeaRS\Steel Framed Structure_R3.1.1.5t7

Sfoglia risultati Straus7... C:\ldeaRS\Steel Framed Structure_R3.1.1.LSA

Tutti i nodi Nodi attivi Tutte le membrature Tutte le membrature attive

Esegui Checkbot p
Esporta modello IDEA ;
4 >
s »
6
7 «
8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
OPENING STRAUS7 FILE: C:\IdeaRS\Steel Framed Structure_R3.1.1.st7
I O ATTENZIONE: Unita diverse da Nmm. Le unita sono state impostate su Nmm
Co m P U TEES APERTURA FILE RISULTATI DI STRAUS7:C:\ldeaRS\Steel Framed Structure_R3.1.1.L.SA

16
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Connection position in the Straus7 model:

SS?;

.V\.q Ty (s

1.‘: |ﬁ: < b: s 341

=2 q
*‘,ttm &» " \

5
AN

‘ I Vi :‘ h e, e :-1
4: —‘ -‘ nw1

"l
z

g;

W

- . q“-mw‘v

Gl T __.. .
4. A AN A 9
7 RUR AT w:.n_r

s

1 »akamt ..‘2;-;1;:"4w

-L ‘1
L«' ;_" h-"h AN

PPV ~_

Member position in the Straus7 model:

17
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Now the Ceckbot button will be clicked

[

File Strumenti Informazioni

StatiCa® connecrion

Tutte le membrature attive

Sfoglia file Straus7... C\deaRS\Steel Framed Structure_R3.1.1.st7
Sfoglia risultati StrausT... C\IdeaRs\Steel Framed Structure_R3.1.1.L5A
Esegui Checkbot 100 107 1 10
Esporta modello IDEA m 2
102 3
103 ‘ > 4 ”
104 ‘ 5
» »
105 6
106 ’T 7 «
108 8
109 9
110 1
m 12
112 13
113 14
114 15
115 16
116 17
17 18
118 19

COMPUTERS APERTURA FILE RISULTATI DI STRAUS7:C:\IdeaRS\Steel Framed Structure_R3.1.1.LSA

A folder for the Ceckbot resulting file is

sl

OPENING STRAUS?7 FILE: C:\IdeaRS\Steel Framed Structure_R3.1.1.st7

requested:

~ v l This PC Local Disk (C) IdeaRs

Organize ~ New folder
) A360 Drive
i Desktop
E Documents
Downloads
Music
B2 Pictures

Videos

W Network

Select Folder

And the IDEA Ceckbot will run:

Name

B test111
B test110
R test109
W test108
W test107
R test106
R test105
B test104
B test103
W test102
R test101

/ StatiCa®

Calculate yesterday's estimates

Developed by IDEA StatiCa®
Software Copyright © 2010-2020

~vwv.ideastatica.com

Cancel

18
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The Ceckbot windows will start start. Then, the following steps should be followed:

StatiCa® Checkbot

Calculats yesterday's estinates

Nuovo progetto
Step 1

© progetto

File

artella progetto

Nuovo Tipo progetto Calcestruzzo

Impostazioni

Codice di progetto - v

Impostazioni

Informazioni

Step 2

Licenze

Esci

Crea progetto ‘

10.02.2022 09.02.2022

Hollow structural section (HSS) connections - what m... Code-check of steel members with buckling problems

Loved by architects, dreaded by manufacturers. Connections of hellow  We all face challenges, calculating architectural or engineering pieces of
steel sections can be a real nightmare but when successfully designed,  art is one of them. Complex beams with stability issues. Unknown

they manage to civilize the coldness of steel structures. buckling lengths, connection stiffness. Various load configs. Openings,
haunches, stiffeners. Yet we love these challenges, we waste time by
solving them.

Tutorials
FAQ
Webinars

The Ceckbot pops up and you select the desired Design code. Now the windows will change for the
next step:

StatiCa® Checkbot Checkbot

lculate yssterday's sstimates

. :— Naodi e scL | B N Mx Risultati| - v | Scala 1,00
BComnessmm yT— @ Impostazioni Iy x
lembrature I. i P v
mmember o E|=Conversion :y M)‘ & . Estremo| Estremi locali
r 1z

& Connessioni
Erm Q8 Qb Clle o e pao |

There are no items

in the project.

Make a selection
in the 3rd party
app and import
joints or members.

Support Center

Tutorials 10.02.2022

FAQ Hollow structural section (H55) connections - what m...
Webinars Loved by architects, dreaded by manufacturers. Connections of hollow
steel sections can be a real nightmare but when successfully designed.
they manage to civilize the coldness of steel structures.

09.02.2022

Code-check of steel members with buckling problems

We all face challenges, calculating architectural or engineering pieces of
art is one of them. Complex beams with stability issues. Unknown
buckling lengths, cannection stiffness. Various load configs. Openings,
haunches, stiffeners. Yet we love these challenges, we waste time by
solving them.

19
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4.2.2 EXPORT CONNECTIONS

Click con “Connections” to filter the connections:

StatiCa® Checkbot Checkbot

Colculste yosterday's estimates

== Nodi - SCL Apri Elimina Carich | El [N Mx Risultati| - v | Scala 1,00 %
o o @ Impostazioni s

£ Membrature Ripristina Sync Unisci Divide | BeConversion Vy My b— Estremo| Estremi locali ~
Calcola Vz Mz

Articolo corrente Modello strutturale Opzioni Forze elemento 1D

There are no items
in the project.
Make a selection
in the 3rd party >
app and import
joints or members.
Support Center No
Tutorials 10.02.2022 09.02.2022
FAQ Hellow structural section (HSS) connections - what m... Code-check of steel members with buckling problems
Webinars Loved by architects, dreaded by manufacturers. Connections of hallow ~ We all face challenges, calculating architectural or engineering pieces of
steel sections can be a real nightmare but when successfully designed,  art is one of them, Complex beams with stability issues. Unknown
they manage to civilize the coldness of steel structures. buckling lengths, connection stifiness. Various load configs. Openings,
haunches, stiffeners, Yet we love these challenges, we waste time by
solving them.

All the selected connections are shown:

StatiCa® Checkbot Checkbot
Calculate yesterdays sstimates
. == Nodi J-scL | [Foapri Elimina | =:Carichi | El [N Mx Risultati| DEAD v | Scala 100 3
BConnesslom Memb . s & Impostazioni Vy M
= Membrature (DRipristina (s Sync . - y p i
=Member - Unisci Divide | B:Conversion # E Estremo| Estremi locali
& Connessioni Calcola Vz Mz
mporta Articolo corrente Modello strutturale Opzion: Forze elemento 1D
of project items ﬁ Q Q Q*D C : : [ 4 Solido Trasparente Fil di ferro 107 [Connessione] Apri  Load update  Ripristina
v .
Connessioni Properties
{} 12 Name
£ 13 Nodo
-
107 > Connected members
Connection point
¥ Carichi
Classe di risultati Tutte le SLU Fond
< >
~o
Tutorials 10.02.2022 09.02.2022
FAQ Hollow structural section (HSS) connections - what m... Code-check of steel members with buckling problems
Webinars Loved by architects, dreaded by manufacturers. Connections of hallow  We all face challenges, calculating architectural or engineering pieces of
steel sections can be a real nightmare but when successfully designed,  art is one of them. Complex beams with stability issues. Unknown
they manage to civilize the coldness of steel structures buckling lengths, connection stiffness. Various load configs. Openings,
haunches, stiffeners, Yet we love these challenges, we waste time by
solving them.
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Export for the connection:

Checkbot

StatiCa® Checkbor
Colculate pesterday's sstimetss Materiali
| == Nodi L. scL | Faapri (%] Elimina | =Carichi
Btmnhessmm . S~
£ Membrature (ORipristina (L Sync
mMethr

& Connessioni

mporta
4 Connessioni
<12
Lo RE]
107
4 Members
£ 10

Support Center

Tutorials 10.02.2022
FAQ Hollow structural section (HSS) connections - what m...
Webinars Loved by architects, dreaded by manufacturers. Connections of hollow

steel sections can be a real nightmare but when successfully designed,
they manage to civilize the coldness of steel structures,

B [N Mx Risultati| DEAD * | Scala 1,00

#Impostazioni

M 1. . -
B:Conversion Vy My -2 s Estremo| Estremi locali ~
Vz Mz
Opzion Forze elemento 1D
Trasparente ferro [Connessione] Apri  Load update  Ripristina

Nodo

Connected members
Connection point
Carichi

Classe di risultati Tutte le SLU Fond

09.02.2022

Code-check of steel members with buckling problems

We all face challenges, calculating architectural or engineering pieces of
art is one of them. Complex beams with stability issues. Unknown
buckling lengths, connection stiffness. Various load configs. Openings,
haunches, stiffeners. Yet we love these challenges, we waste time by
solving them.

IDEA StatiCa Connection application will start:

CONNECTION

StatiCa’

Calculgte yesterdays estimatss

Senza titolo

Q@l- 8|« n*
EPS ST CD DR FAT Nuovo Copia : D HL -
: L |

mr Connection B

e
2 t;gm di produzione - 0€

0.3

4

Sforzo, deformazione

Relazione
Q;) Impostazione codice & Elemento
E caleola -T- %, Carico
= Verifica g | b Operazione
pzioni mpol rich Nuovo
Trasparente  Fil di ferro CMB_CMB001(1) [ Carico] Copia El
N Vy Vz Mx
Elemento [kN] [kN] [kN] [kN
= > |85/Inizio |4114 |22 -16,0 00
»
86 /Fine -3132 | -79 -8.7 00
embrature 133/ Inizio | -162 | 00 431 |00
v 85
7 86 240 /Fine | 43,9 0,7 93 00
v 133 478 [ Inizio | -27,7 0.5 -353 00
< 240 526/Fine  -76 |00 03 |00
v 478 -
552 / Inizio | -139 0,0 2,0 00
v 526
/ 552 555 /Fine | 346 0.0 2.1 00
< 555
Effetti del carico Descrizione
& CMB_CMEO0O1(1) CMBO01
v CMB_WY(2) ) _— . )
I valori nelle celle disabilitate non sono presi in consic
< CMB WXi5) nell'analisi CBFEM. Gli elementi possono essere carica v
< >
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4.2.3

Click con “Member” to filter the members:

Checkbot

StatiCa®

Colculste yosterday's estimates

EXPORT MEMBERS (AND CONNECTIONS)

Checkbot

- SCL Apri Elimina Carichi

Calcola

Articolo corrente

o & Q $ C il

List of project items

There are no items
in the project.
Make a selection
in the 3rd party
app and import
joints or members.

Support Center No

Tutorials 10.02.2022
FAQ Hellow structural section (HSS) connections - what m...
‘Webinars Loved by architects, dreaded by manufacturers. Connections of hollow

steel sections can be a real nightmare but when successfully designed,
they manage to civilize the coldness of steel structures.

. Vy My

de | E:Conversion

El N Mx Risultati| - v | Scala 100 3

&

8 Impostazioni
Estremo| Estremi locali ~
Vz Mz

Forze elemento 1D

09.02.2022

Code-check of steel members with buckling problems

We all face challenges, calculating architectural or engineering pieces of
art is one of them, Complex beams with stability issues. Unknown
buckling lengths, connection stifiness. Various load configs. Openings,
haunches, stiffeners, Yet we love these challenges, we waste time by
solving them.

All the selected members are shown:

StatiCa® Checkbor

Colculate yesterday’s sstimates

Checkbot

4 Members

Support Center

Novita
Tutorials 10.02.2022
FAQ Hollow structural section (HSS) connections — what m...
Webinars Loved by architects, dreaded by manufacturers. Connections of hollow

steel sections can be a real nightmare but when successfully designed,
they manage to civilize the coldness of steel structures.

: == Nodi LescL | [Apri (i Elimina | ==Carichi | El N Mx Risultati| DEAD v | Scala 100 *
mConnessl Memb & s & Impostazioni M x
= Membrature (DRipristina (s Sync . .
[EMember < o ARIP! e jisci Divide | BCanversion Vy My & Estremo| Estremi locali ™
onnessioni alcola Vz Mz
mporta tichette Articolo corrente Modello strutturale F elemento 1D
List of project items ﬁ %. Q 1*0 c : : [ d Solido Trasparente Fil di ferro 10 [Substructure] Apri  Load update  Ripri
4 Connessioni \*JEV/ ¥  Properties
Lo BT P ‘\"«-L_ ‘ Name
ﬂ' 13 _/ Analyzed members
=
24 =y PR
s e > Connessioni

¥ Carichi

N ] Classe di risultati Tutte le SLU Fond =

09.02.2022

Code-check of steel members with buckling problems

We all face challenges, calculating architectural or engineering pieces of
art is one of them, Complex beams with stability issues. Unknown
buckling lengths, connection stiffness. Various load configs. Openings,
haunches, stiffeners. Yet we love these challenges, we waste time by
salving them.
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Export for the beam:

Checkbaot

StatiCa®

Calculate yesterdays estimatss

,]\

4 Members

Support Center

Tutorials 10.02.2022
FAQ Hollow structural section (HSS) connections — what m...
Webinars Loved by architects, dreaded by manufacturers. Connections of hollow

steel sections can be a real nightmare but when successfully designed,
they manage to civilize the coldness of steel structures.

[El N Mx Risultati| DEAD v | Scala 100 -
#Impostazioni M
de | BConversion Vy My & Estremo| Estremi locali ™
Vz Mz
[e Forze elemento 1D

Solido Trasparente Fi

| == Nodi LoscL | [FApri limina | —Carichi
BCcnnesswcm —~
= Membrature Ripristina (_ Sync . .
mMember wniscr Div
& Connessioni Calcola
mporta chette ticolo corrente Modello struttura
st of project items *m l% Q 1*. e
4 Connessioni '\
&2 e
£33
€3 107

10 [Substructure]

ferro Apri  Load update Ripristina

Analyzed members

Connessioni
¥ Carichi

/ Classe di risultati Tutte le SLU Fond 2

09.02.2022

Code-check of steel members with buckling problems

We all face challenges, calculating architectural or engineering pieces of
art is one of them. Complex beams with stability issues. Unknown
buckling lengths, connection stiffness. Various load configs. Openings,
haunches, stiffeners, Yet we love these challenges, we waste time by
solving them

IDEA StatiCa Member application will start:

StatiCa® Member test112
Caiculate yosterday's sstimatss Relazione
¥ Undo ’:O:‘ [+]-] D u
oe - = L
Impostazioni Calcola Sforzo Deformazione Usum  Ux Uy Uz Membrature Piastre SCL Carico Nodo Operazione
Salva e zione ermedio
Etichette Nuovo
ﬁ [N Q Q. c i Solido Trasparente Tutte le SLU Fond [Carico] Copia Elimina
~
> -27392(773 | -106 |00 00 00
86/Fine 12004 [-1732|-42 |00 144 | 2587
o - 133 /Inizio | -376 (00 431 |00 00 00
070 240 /Fine |-20045|16 978 |00 102 |-20
24U
478 478/ Inizio |3793 |-02 |-1249|00 543 |03
s 526 526/Fine 19906 (00 |03 |00 00 00
552
552 /Inizio |-2732 |-04 | -13 |00 13 -13
555
9 555/Fine |-331,1 (01 |-09 |00 14 00
D0 s
¥ B 137 9/Inizic | 29673 (583 |-66 |00 00 00
15410005
SB35 gy, 137/Fine |-27 |00 [431 |00 00 00
400"
o f 184 /Fine 1961 |-20 |650 |00 860 |11
N 5‘19,&%
Mg Ee ) 400/ Inizio |-1505,4|-1,1 | -672 |00 -101  |-07
galt 93,534 519/Inizio | 16289 [00 |03 |00 00 |00
11
Ggpo?aez 533/Fine 2363 (01 |-24 (00 47 |05
KiELS
185 534 /Fine |-2526 [-04 |-15 |00 20 14
-
401 JEREERT. [ Y o o |
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4.3 SUPPORTED SECTIONS

The following sections are supported for export from Straus7:

@O

W L
VV -+

4
BSL

@
BGL

i
BXS

Where the section is not supported, and equivalent rod bar is applied and this can be changed later in
the IdeaConnection Designer, in short there are no limits for the applications.
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5. BENCHMARKS
5.1 TEST — FORCES - SINGLE FRAMES

IDEA BIM STRAUSY

MIN MAX
SF1(N) -1.00x10* -1.00x10* |

1.00x10*

A

-1.00x10*
-10.0

MIN MAX
BM1(N.mm) 5.00x10° 35.00x10°

35.00x10°
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5.2 TEST — FORCES - PORTAL FRAME
IDEA BIM STRAUS7
 x
[
o
[
2 .
2
Z
Lo
‘35‘0 Y‘Z .
3 | -350
a ES
oMz ]
A L
zi ]
: i 2
le o il 8.55x10°
#
1 " 8.55x10° V\"‘
b

2 f
7.2
1 7z

14.9

14.70x10°
wae b
\

15.93x10°

-6.69x10°

.

6.69x10°
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5.3 TEST — FORCES - CONTINUOUS BEAM
5.3.1 STRAUS7

Beam: 1 End: 2

Beam?2 ID: 0

Property: 1 [HEM240]

Section Type: [European - HE 240 M]
Group: Read beam >
Nodes[2]: 1'2

Principal Angle: 90.0 deg
Length: 3.0

10.0 kN/m

Beam: 2 End: 1
= Beam2 ID: O

Beam: 3 End: 2 Property: 1 [HEM240]

Beam2 ID: 0 Section Type: [European - HE 240 M]
Property: 1 [HEM240] Group: Madel

Section Type: [European - HE 240 M] Nodes[2]: 1'3

Group: Model )

Principal Angle: 90.0 deg
DL(G) ID 1: DirZ P:-10.0 a:0.0 b:0.0
Length: 5.0

Nodes[2]: 1'4

Principal Angle: 90.0 deg

DL(G) ID 1: DirZ P:-5.0 a:0.0 b:0.0
Length: 5.0

Bending moment:

MIN MAX
BM2(kN.m) -26.6 19.3

19.3

0.0 7.6
Y\a/x
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Axial Force:
MIN MAX
AxForce(kN) -1.8 466 /J.;-

16.6

Shear Force

MIN MAX
SF2(kN) -19.7 30.3 ’>L":-36

-19.7
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5.3.2 IDEA BIM
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5.3.3 |IDEA CONNECTION

»

4 Members

v HEM240
Vv HEM240
v HEM240

4 Load effects

E CMB.LC1

v CMB_LC2

Operations

N wyovz (mx My (m

Lo [kN] [kN] [kN] [kNm] [kNm] [kNm]
HEM240 / End 466 00 36 00 -16 00
£ I
=~ HEM240 /End 1.8 00 -303 00 -266 00
4 Members > |HEM240/End[-18 (00 -163 /00 [-190 (00
N v HEM240
Descriptior
HEM240 ¥ HEM240 pron

1
v HEM240 -

4 Load effects Values in disabled cells are not taken into account in CBFEM

58 m analysis. Members can be loaded only by that companents of

B G 15 internal forces which are defined in member "Model type".
0 Operations
HEM240
z
¥ >
Y Unbalanced forces
X Y Z Mx My Mz
(NI [kN]  [kN]  [kNm]  [kNm]  [kNm]
00 00 00 00 452 00
N vy vz Mx My Mz
LS [kN] | [kN] | [kN] | [kNm] | [kNm] | [kNm]
> |HEM240/End[466 00 |36 |00 |76 |00
*
= HEM240/End[18 |00 |-303 |00  |-266 |00
4 Members HEM240/End|-18 |00 |-163 |00  |-190 |00
«  HEM240
HEM240 Description
" 1C1
¥ HEM240 g
4 Load effects Values in disabled cells are not taken into account in CBFEM
analysis. Members can be loaded only by that components of
v cMBIC2 internal forces which are defined in member “Model type”.
Operations
HEM240
HEM240
T

Unbalanced forces

X Y z Mx My Mz
kNI [[(kN]  [kN]  [kNml |[kNm] | [kNm]
00 00 00 0.0 15200
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Bending moment:

Axial force:
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5.4 TEST - 3D TRUSS FRAME

The following 3D frame is considered:

CHS 329.9x6

0.3 -11352

v
v
v
v
v
v

v

v
v
v

4 Members

CHS 329.9x6
HEB_300_Cs-761
CHS 329.9x6
HEB_300_Cs-761
HEB_240_Cs-707
RHS_300x480x15x15
RHS_300x480x15x15

4 Load effects

CMB_SDL
CMB_ULS
CMB_SLS

Operations
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54.1 LOCAL AXIS

29

46
Local axis 2 and Z are aligned: OK.
* Member 6 z b z
z ?}1 e S
- Member 1 | y‘\r .
Y \ W -
///m v
Member 2 4
- —_— |
Loy X
/ \ Member 3 €
§ Member 4
Z“"V"-\I Member 7
A\ ~ ¥
t
N
¥
Za
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5.4.2 BENDING MOMENTS

:E= Check erection roof: Linear Static Analysis “Ch\Users\rober\Desktop\TEST_EXPORT_STRAUST\Check erection roof LSA"

250 [+ ] :Base
MIN MAX
BM1(kN.m) -308.7 2449

cod@RBY |0 ee - m |~ ale ] o

Member 6

Member 2
Member 1

Member 5

Member 7

Member 3

Member 6

Member 2
Member 1

Member 7
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5.4.3 AXIAL FORCES
5% Check erection roof: Linear Static Analysis "C:\Users\rober\Desktop\TEST_EXPORT_STRAUS7\Check erection roof.L.SA"
2:DL v ||1:BAsE
MIN MAX
AxForce(kN) -2160.5 158.1

CIESESTL 1= RN

CHS 329.9x6
HEB_300_CS-761

HEB_240_CS-707

CHS 329.9x6

HEB_300_CS-761

RHS_300x480x15x15 \
’

Forces are compliant with Straus?.
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5.4.1 NODAL UNBALANCED FORCES

N Vy vz Mx My Mz
Member kN] | [(kN] |[kN] | [kNm] | [kNm] |[kNm]
> | CHS 329.9x6 / End 798 10 |06 34 26 27
RHS_300x480x15x15 “~
~ HEB_300.CS-761/End 1581 |33 |01 |00 08 174
Members CHS 329.9x6 / End 784 |08 |06 -02 |27 37
¥ CHS 329.9%6 HEB_300.CS-761/End  |117.2 |-21 |-01 |00 08 -6.6
+ HEB_300_CS-761
HEB 240.CS-707 fEnd 1366 |00 |00 |00 04 |00
HE 270 Our + CHs 329.9x6
HEB_300_CS-761 ' HEB 300 C5-761 RHS_300x480x15x15 / End | -2159.2|232.3 |00 |-3.2 01 3087
+  HEB_240_CS-707 RHS_300x480x15x15 / End | -21363 | -1613[00 |23 01 2814
+ RHS_300x480x15x15
+ RHS_300%480x15x15 Description

4 Load effects soL

¥ cmBD Values in disabled cells are not taken into account in CBFEM

& CMB.SDL analysis. Members can be loaded only by that components of

v CMB_ULS internal forces which are defined in member "Model type”.

HEB_300_CS-761 9.9x6
RHS_300x480x15x15

+ CMB_SLS

Operations

Unbalanced forces

X Y z Mx My Mz
[kN] [kN] [kN]1 [kNm] | [kNm] |[kNm]
00 00 00 00 00 00
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