IDEA StatiCa tutorial — ETABS link (AISC)

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 ETABS and IDEA StatiCa

Connection.

Activate the link Use the link Update the project Known limitations

1 How to activate the link

« Install the latest version of IDEA StatiCa, get it in the Downloads.

o Make sure you are using a supported version of ETABS — updates are published in the

BIM section

After installation of both programs, start ETABS and Click Tools > Add/Show Plugins to open
the Plugin Manager dialog. This option lets you install and add add-ins (programs) to the

appropriate places in the ETABS menu.
Browse for
C:\Program Files\IDEAStatiCa\StatiCa10\ETABSv17ConnectionProjectManager.dll

and click Add


https://www.ideastatica.com/downloads/
https://www.ideastatica.com/bim-links/
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Current Plugins

Plugin Name Menu Text Plugin Path Status

ETABSv17CH i j |rrw|:'I'AB\'5‘\r17~" i j C: g Files\DEAStatiCa\StatiCa 1 WETABSwv17ConnectionProjectianager.dil | | Browse | OK
ectionProject

L myETABSv17ConnectionProjectMana... | C\Program Files\DEAStatiCa\StatiCa1 METABSY17ConnectionProjectianager.dil
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2 How to use the link
Open attached project in ETABS and run analysis.

Go to menu item Tools and run the export command we have just defined.

|43 ETABS Ultimate 17.0.1 - test
File Edit View Define Draw Select Assign  Analyze Display Design  Options | Tools | Help

DY Hao Zla » aea|aa|d . e J|6d|| Add/showPlugins. Bo i@ I-0-T-0

43 Model Explorer + X | [ 34Plan View - Story1 - ryETABSY17ConnectionProjectManager ]]]

l Model  Display Tables Repotts
-‘; = Modsl

= - Froject

\ - Structure: Layout

‘K_\.! [#l- Properties

L - Structural Objects

T - Groups

:.JI - Loads

EJ' - Mamed Output tems

) Named Plots

a0k

==
|

)

| &= H| ~|E

The Code-check manager opens, we select the joint in ETABS model and by choosing a
code we export it for the CBFEM analysis in IDEA StatiCa.
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Items are synchronized with:

ETABS v17 - steebuilding

And we can go directly to Connection design.
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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: AlSC
Type of structure: General structure M
Default setting:

All load combinations are used for the design.
Load combinations are sorted into classes ULS, 5LS etc,

Con 21-Node N1

77 W18X55
Connected members: .
Cross-section Role Type 73 W18X55 121 W18X60
> | 17W14X193 (W14X193) | /|| | gearing | [Ended - ~
|| 73 wiexss wiexss) /= 7| |Ended 3
| 77 wrexss wiexss) <@ *| |Ended 5
121 W18X60 (W18X60) <@ *| |Ended 3 17 W14x193
¥
Connection design ‘ ‘ Mext = | | Cancel

3 Design

Automatic data transfer is started and IDEA StatiCa Steel Connection with generated project

is launched. All members and load effects were added automatically.
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4 Load effects
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Before we start with designing the joint, we check the setting of units and set them to

Imperial if necessary.

We go to Project, select Units, click Imperial and approve by Apply.
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Unit type Y | Unit Precision Format

4 Main
Length - Structure n v 3 : Decimal
Open
- . . )
Length - Cross-section n v 3 | Decimal
Save Plate or weld thickness, bolt hole diameter n v [116 ¥ || Imperial
Save as Angle : v 1 2| Decimal
. Force kip v 3 2| Decimal
Information A
Moment kip.n v 2 : Decimal
About <
Stress ks v 1 _ || Decimal
- Coefficient Mo symb... ¥ 2 .|| Decimal
Preferences 4 Material
Mass brm v 0 2| Decimal
Unit Weight pef v 0 : Decimal
Coefficient of Thermal Expansion -°F v 0 : Decimal
4 Result
. - )
Rotation mrad v 1 _ || Decimal
Strain 1e-4 v 1 3| Decimal
Axial Stiffness kip v 0 : Decimal
Utilization % v 1 : Decimal
Rotational Stiffness kip-in/deg ¥ 1 : Decimal

Now we will define a set of manufacturing operations to model connections between
members. In the items tree we right-click on Operations and select the option New

operation.



Solid Transparent Wireframe

A e

4  Members
v 17 W14x193
< 73 W18X55
v 77 W18X55
v 121 W18X55
-
Dead
Live

Operatiinr

And we add operation Cut.



Select aperation X

And set properties of CUT1 as follows:



Solid Transparent Wireframe CUT1  [Cut by member] Editor Copy Delete

Cut by member

Member 17 W14X193
Cut by 121 W18K55
Cutting method| Bounding box
Cutting plane Farther
Direction Parallel

Offset [in] 1,000

*l0
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In the next step we use again right-click on Operation and add the manufacturing operation

End plate and fill in the values below.






Bolt assembly b4
A307 1/2 A325
A325 3/8 A325
A325M 3/4 A325
A490 /8 A325
A490M 1 A325
11/8 4325
11/4 A325
13/8 4325
1172 4325




End plate

Member 1 73 W18X55

Member 2 TT W18X55
Connected to 17 W14x193

Material < default »

Thickness [in] 12"

Connection type Bolted

Dimensions To profile symmetrical
Left [in] 0,000

MNotch

Backing plate
Create backing plate

Bolts

Type 3/4 A325
Top layers [in] -4,500
Left layers [in] -2,000

Shear plane in thread

Shear force transfer  Bearing - tension/shear interaction
Welds

Flanges 174 E70nox

Webs 14" N E70mc

Solid Transparent Wireframe EP1 [End plate] Editor Copy Delete

| |
o |
Bod
|+
HA

-

In the next step, right-click on Operation EP1 and select Copy. Then change the values

according next picture

4  Operations
v cuTt
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End plate

Member 1 121 W1BX55 v u
Member 2 Mot specified v u
Connected to 17 W14X193 ~BO u
Material < default » .
Thickness [in] 1"

"Bolted =
Dimensions To profile symmetrical v
Top [in] 0,000
Left [in] 0,000
Notch
Backing plate
Create backing plate
Bolts
Type 3/4 A325 -
Top layers [in] -4,500
Left layers [in] -2,000
Shear plane in thread
Shear force transfer  Bearing - tension/shear interaction v
Welds
Flanges 4 E .L é .Ji-.
Webs e Liml o

Next, we input a Stiffener and fill in the values below.







Solid Transparent Wireframe STIFF1 [Stiffeners] Editor Copy Delete
¥  Stiffeners
On member v u
Related to Mot specified - u
Material < default > -
Thickness [in] 1 HA
17 W14x193 Location Reay M
73 W18X55 X - position [in] 0,500
77 W18X55 o - Inclination [7] 0,0
121 W18X55 Width [in] 0,000
Offset top [in] 0,000
Offset bottom [in] 0,000
Repeat count 1
Gap [in] 0,000
Chamfered corners
Chamfer cut size [in] 0,000
STIFF1 v Welds
' All welds B L4 DL

Copy the Operation STIFF1 and change the Location to Front.

Wireframe

Solid Transparent

v

z

Members

V17 W14X193
73 W18X55
77 W18BX55
121 W18X55

v
v
4

STIFF2

Finally, we can check the design of the joint.

STIFF2 [Stiffeners] Editor Copy Delete

Stiffeners

On member 17 W14x193
Related to Not specified
Material < default >
Thickness [in]

Location -
X - position [in] 0,500

a - Inclination [*] 0,0

Width [in] 0,000

Offset top [in] 0,000

Offset bottom [in] 0,000
Repeat count 1

Gap [in] 0,000
Chamfered corners

Chamfer cut size [in] 0,000
Welds

All welds 1" [ e




4 Check

The analysis based on CBFEM is started by icon Calculate from the top ribbon. Analysis

model is automatically generated, calculation is performed and we can check results.

StatiCa® CONNECTION

Project
eeeeeee

Live [Load] Copy Delete

nalysis o 1000% [ N vy |vz Mx My Mz
lates o/ 09<5% Tip] | Dip] | [kip] | lip.fe] | [kip-ft] | ip-ft]
elds 044 < 100% » - T3WIBKSS /End | -4.243| 0007 |-11.396000  |4624 | 008
ucking  Not calculated
4 Members 121 W18X55/ End -5.303 | 0003 -11.079| 000 |3955 | -0.04
¥ 1z wiaxioz
¥ 77WiBXss Values in disabled cells are not taken into account in CBFEM
—— analysi. Members can be oaded only by that components of
internal forces which are defined in member "Model typ
v 121Wiskss
4 Load effects
¥ Dead

4 Operations
v aumt

v STIFR2

AISC- ASD s Equilibrium not required

Activate Overall check, Equivalent stress, Mesh and Deformed from the ribbon to get a

full picture of what is happening in the joint. Everything is displayed in the 3D window.
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S
75 ST CD DR New Copy Members Pistes LCS | New Gallery | Code Calculaf
Gl save. setup v

Analysis o/ 1000%
Plates 09 <5%

Status of FE analysis

Status | Loads | Applied [%]
Welds 944 < 100% 4,683 . > | © |pad |10
Bucklng Mot calculated SR

D |tve |1000

AISC- ASD

Equilibrium not required

All values can be reviewed in detailed in the tables and 2D window. For example, to display
check of bolts select tab Bolts tab.



Analysis Plates

Bolts

Welds

Check of bolts for extreme load effect

Ft v Bearing Rn/Q |Utt  |Uts | Utts
Status | It Loads | . o o
- [kip] | [kip] [kip] (%] |16l | [%]
=l @ |B1 |Lve |17.674 |2.285/1.909|52.062 880 192 -
Tension resistance check (AISC 360-16: J3-1)
R =B - 49863 kip = F.= 17674 kip
’ Where:
Fr =899 ksi  —nominal tensile stress from AISC 360-16 Table J3.2
Ap =0.442 in® - gross bolt cross-sectional area
Q=200 — safety factor for tension and shear
+ I —— 4
© |[Bz |Live |17.738 |2.378/2.005|52.062 893 200 |-
© |B3 |Live |10863 |4.115/3.876|52.062 547 345 |573
© |[B4 |Live |10884 |4.336/4.119|52.062 548 364|585
© |B5 |Live 12783 |2620 58.497 644|220 |-
O |Bs |Live 12994 2618 58.497 654 220 |-
© |87 |Lve |1822 2927 58.497 92 |26 |-
© |B8 |Live 1843 |2341 58.497 93 |47 |-
Design data
Tension Rn/Q} | Shear Rn/(}
Grade - .
’ [kip] [kip]
> | 3/4A325- 1/ 19.863 11.918
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At last we go to the tab Report. IDEA StatiCa offers fully customizable report to print out or
save in editable format.

StatiCa™ CONNECTION steebuildinglJoint21]IdeaCon

a . o
BN G CoE i SDM:E ¢
EPS ST MC DR New Copy | Reficsh P em DOC POF DX | Ber One peled 80N |
Report vie T ofreport Items i report
Material
Steel A9O2Fy50
. =]
Project item Con 21
Design
Name con21
Desciipto
Analysis Stress, strai/ loads in equilbrium
Design code AISC-ASD
Beams and columns
8- v- a- ofset offst
Name Cross- Direction  Pitch  Rotation oy Offseter porgesin X
section s - = fin] fin]
r r r [ ] fin]
17 "
e 1-Waxie 00 w0 1800 0000 0000 0000 Postion 0,000
T3wiexss  2-wiexss 00 00 00 0000 0000 0000 Fostion 0000
T7WIBXS5  2-Wi1eXss 0o 00 00 0000 0000 0000 0000
121 .
B s 2-WieNss 00 00 00 0000 0000 0000 Postion 0000

Project items settings

AISC- ASD

We have imported, designed and code-checked a steel joint according to AISC.

6 Synchronize models

S ta t’. C 3 s Code-check manager

Calculate yesterdays estimates

< ¥ Hlw [H

New  Open [Synchronize Modify Calculate | Delete Calculate

Code-check manager is a BIM tool to export and synchronize connections from other

programs. It is launched directly in the 3rd party applications via a command/icon.

Synchronize - IDEA StatiCa detects changes in already imported entities (changes in
thickness, changes in cross-section, modification of properties of welds, bolts, etc.) and
updates the project in IDEA StatiCa Connection.



Modify - IDEA StatiCa imports the whole joint again with modified topology (different number

of members, new entities, etc.).

Calculate - Synchronize and calculate current item and provide a new set of results.
Calculate all - Synchronize and calculate all items and provide new set of results.
Note

Kindly be aware that IDEA StatiCa syncs with a model of the 3rd party application, not the
other way around. If we add operations in IDEA StatiCa and then use the options
described above (Synchronize; Modify; Calculate; Calculate all), the additionally added

operations will be deleted.

We save the project in IDEA StatiCa and close the application Connection. All joints exported
from ETABS project to IDEA StatiCa are kept on the list inside ETABS.

Unlock the model and change the cross-section of member 121 from W18x655 to W18x60.



| 43 Beam Information pod

1 Chiject 1D
Stony Label Unigue Mame
Stonyd B17 1
GUID: b74bafeb-c1d2-dab6-a851-682388c3854a
Chiject Data

Geometry Azzignments Loads Design

¥  Assignments

%
»  Moment Frame Beam T u
»  Property Modffiers Mone
» End Releazes Mone
> End Length Offsets User Spechied

1 > Ingertion Pairt CF at 8 - Top Center

> Output Stations Max Station Spacing

Local Axis 2 Angle (deq) Defauh

Springs Mone

Line Mass (bs3ft3 0
> TC Limits Mone

Spandrel Mone

Material Cverwrite Mone

Auto Mesh Type at Points/Lines/Edges

Include in Analysis Mesh  Yes
»  (Groups 1 Group

'\:"!'
Section Property
Section property assigned to the frame object.
¥
k

Cacs

We run the analysis, select the export command in the upper ribbon and in the Code-check

manager click on Synchronize.
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In the next window just select Connection design.
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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: AlSC

Type of structure: General structure M
Default setting:

All load combinations are used for the design.
Load combinations are sorted into classes ULS, 5LS etc,
Con 21-Node N1

77T W18X55
Connected members: .

C 0 73 W18X55
“ross-section —_ 121 W18BXE0

> [17W14X193 W14X193) [ £| @8 |Bearingsen| |Ended - ~N
. 73 W18KX55 (W18X55) T | |
- 77 W18X55 (W18X55) Al | .| |Ended .|
| |

121 W18X60 (W18X6e0) wArs 17 W14X193

-

Connection design II | Mext = Cancel

As you can see, the cross-section of the Member 121 has been changed, but all previous

operations remained.
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cu Caleate 0,21

T LA @ x (3

B e | L, Comecton HLs
equiibrium import  Import

Options Iy

=4

Member Load Operat

App\y( eate Manager

e || 121W18X60 [Member] Set bearing Copy Delete

¥ Properties

Cross-section 2~ WIENED -
Mirror v

Mir

Geomerical type Ended
4 Members

¥ 17 wiaxios v Position

¥ 713Wisxss §-Direction [1 0,0

< 77 W18XS5 Y- Pitch 7] 00
< Load effects ometextnl G000

7 ped Offseteyin] 0,000

v Live Offsetezlin] 0,000

4 Operations

«

Model

v
¢ Model type N-Vy-Vz-Mx-My-Mz.
121 W18XED v ;2 Forcesin Position

25 stier Xlin] 0,000

ol ¢ STIFR2
A e member of the oint s considered ss bearing’ The other
. eommected T upportn sraiye mogel i spphed on
S e bearin er.
T o

AISC- ASD

We have imported, designed and code-checked a steel joint according to AISC.

7 ETABS known limitations

Link now works for a wide variety of connections / joints. However, please take into account

yet unsupported functionality:

Eccentricity - Centroid is not set as Cardinal point




Frame Assignment - Insertion Point n

\

Cardinal Point
8 (Top Center) w
(] Mimor about Local 2
(] Mimor about Local 3

Frame Joint Offsets from Cardinal Point

Coordinate System | Local w
End- End-J

1 |0 |0 |in

2 |o ||o lin

3 [o |0 lin

Do not transform frame stiffness for offsets
from centroid for non-P/T floors

Reset Defaults

QK Close Apply

Workaround: Import the whole joint and manually move the beams with eccentricity to
the proper position.

Keywords:

connection, joint, AISC, analysis, end plate, cut, ETABS, BIM, BIM link, code-check
manager, CBFEM



