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1.1 Program requirements

Application requires .NET Framework 4.5 to be installed on the computer. It can be
downloaded from web pages of Microsoft Company (https://www.microsoft.com/en-
US/download/details.aspx?id=30653).

In case of a missing .NET Framework the installation is not launched.

1.2 Installation guidelines
IDEA Connection program is installed as a part of IDEA StatiCa package.
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2 User interface

The items of user interface of the application are composed into following groups:

¢ Navigator — it contains main commands for the work with a project

¢ Ribbons — there are sets of controls. Ribbons are changed according to the current
command on Navigator.

e Main window — it is used mainly for appropriate drawings

e Data window — properties of objects and results of analysis are displayed in this
window according to current command of Navigator

e All other IDEA applications have the similar design.

= New || w#n Undo || T's m ‘——- A Mames, & %)«
Flle sarus Transnarem W\refmme e Do

Ribbon
Navigator | Main |
Current item
% Q&M::
[connection plate RS 2 [ ) . o
4 Joint, fasting
Geometry,
Load effgrts .
== | Navigator
Check
Results
Bill of material
4 Rep
Project item
Project data Members L;

‘One line
Properties
Gne page Ad
Detailed > C Cross-section | GON32(HEAZ0B). |
4 Materials Bi ‘Geometrical type | Gontinuous:
Cross-sections Model type Novy-Vz-M-My-Mz

Steel, concrete B-Direction[] 0
Boits y - Pitch [7] 90
a-Rotation[] 0
Offsetey [mm] 0
Offsetez [mm] 0

Length [mnf 0
One member of the joint is considered as 'peding'. The other ones are
‘connected’. The support in analysis modelfis aNolied on the bearing
member.

g1l ] \

Data window

v

Main window

2.1 3D view in the main window
3D view of current joint is drawn in the Main window.
Ribbon group View settings is used to set the 3D view:

MR

S0lids'| Transparent Wireframe

”‘t i o _ — switch to the top view (opposite the
ol direction of positive Z-semi-axis of global coordinate
system).

- switch to the front view (opposite the
dlrectlon of posmve Y -semi-axis of global coordinate system).

o — switch to the front view (opposite the direction of positive X-semi-axis of global
coordinate system).
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° ’E — switch to the default 3D view and zooms the structure to fit into the main
window.

o @ — switch on/off the perspective view mode.

e Solids — switch to draw all joint items as solids respecting the edges visibility.
e Transparent — switch to draw all joint items as transparent solids.

e Wireframe — switch to draw only the axial scheme of joint members.

|A P |e Ribbon group Labels is used to draw load effects and labels:

|""LL| ES* e Names — switch on/off drawing of names of joint members.
| A Piates | e Loads — switch on/off drawing of defined load effects in the
l Labeis | current load case.

e Plates — switch on/off drawing of names of plates.
e LCS - switch on/off drawing of local coordinate systems of members.
2.1.1 Manipulating 3D view

To set the required view point in 3D window use commands in right top corner of 3D window
or keyboard shortcuts with mouse keys.

Commands in 3D window:

=
- zoom window. Click this button and drag mouse with holding left mouse button to
draw window to zoom.

m - increase/decrease view. Click this button and drag mouse with holding left mouse
button to increase/decrease the view.

- pan the view. Click this button and drag mouse with holding left mouse button to pan
the view.

- rotate the view. Click this button and drag mouse with holding left mouse button to
rotate the view.

! - zoom all. Click this button to fit the whole structure to the 3D window.
To set the required view using keyboard and mouse following combinations can be used:

e Click and hold mid mouse button — moving the mouse pans the view.
e push CTRL and hold mid mouse button — moving the

View Z mouse rotates the view
View Y e push SHIFT and hold mid mouse button — moving the
View X mouse increases/decreases the view

Axonometric Right mouse button click into the 3D window displays following

context menu:
Zoom all

e View Z — switch the view opposite the global Z-axis.
e View Y — switch the view opposite the global Y-axis.
e View X — switch the view opposite the global X-axis.

Loom window

Switch projection
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e Zoom all — zoom the view to fit the whole structure.
e Zoom window — zoom the defined rectangular area.
e Switch projection — switch between the axonometric and perspective view.
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2.2 Units setting

The units used by the application can be set by menu command File > Units.

[units setup X
Main Unit type T | Unit Precision Format
Material > | Length - Structure 'm al | 2 (= | Decimabm|
Results Length - Cross secticn |mm *| | 0 l%' |Dec'rmal *|

Angle | *| | 1 l%' |Dec'rmal *|
Force |kN '| | 1 l%' |Decimal *|
Mament |kNm '| | 1 |%| |De¢:imal v|
Stress WiPa 3| 1= |Decimal.n|
Temperature e 3| 0 (= | Decimab|
Tirme (long-term) |d *| | 1 l%' |Dec'rmal *|
Coefficient |— *| | 2 l%' |Dec'rmal *|
Relative Humidity |'?ré- *| | 0 l%' |Dec'rmal *|
Time (shart-t2rm) |5 *| | 0 %' |Dec'rmal *|
Default - metric| | Default - imperial| | Import || Export ok || Cancel

Magnitudes, for which the units can be set, are grouped into categories Main, Material and
Results. The categories are displayed in the column on the left of the dialog. For the selected
category the table of corresponding magnitudes is displayed. For each magnitude, which is
listed in column Unit type, one of the available units can be set in the column Unit.

For each magnitude the number of digits to be displayed after decimal point can be set in the
column Precision.

Style of numbers presentation can be set in Format column:

e Decimal — display numbers in standard decimal format (“-ddd.ddd...”).

e Scientific — display numbers in exponential format ("-d.ddd...E+ddd").

e Automatic — according to length of resulting string it is automatically chosen whether
to use decimal or exponential format. In this mode value specified in Precision
column means number of significant digits in the resulting string.

e Imperial — display numbers in fractional format (only for imperial unit types).

Default — metric — loads default units settings for metric units system.
Default — imperial — loads default units settings for imperial units system.
Import - reads the units configuration from a file.

Export - saves the current units settings to a file.

Click OK to apply the changes and to be used at next application start.
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3 Working with project
Use commands in ribbon group Project to work with project file:

| | B New e New — create a new project.
~ Open e Open —open an existing project (files with extension *.idea
File ] sove Connection or *.wsConnection).

e Save — save the current project into the data file.
SE| New e Save as — save the current project into the data file using a new file
Cpen name.
E— e About — open the About application dialog.
b | see e Units — open dialog for units settings.
| seveas e Preferences — open a dialog to set the application language or the
| = logo for printed reports.
| About e Licences — launch Licence manager application
B | Units e Close — close the current project.
L8 | preserences e Exit — close the application.
Licences
| Close
: I'I Exit

3.1 Starting new project

Click New in ribbon group Project to create a new project. Dialog New joint wizard
appears.

Mew joint wizard X

Code  |En =l Name | |
Materizl S 235 w|  Description | |

44"

Cancel

Dialog New joint wizard options:
e Code -s elect national code for design and check of connections.

e Material — set the default joint material. Click  to select the material from the
system database.

e Name — input the joint name.

e Description — input the joint description.
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e Frame 2D - start input of new 2D frame joint using one of predefined topologies.
Members of joint are generated according to the chosen topology.

e Frame 3D - start input of new 3D frame joint using one of predefined topologies.
Members of joint are generated according to the chosen topology.

e Anchor - start input of new anchor joint using one of predefined topologies. Members
of joint are generated according to the chosen topology.

e General — start input of new general joint. Individual members of joint must be
defined manually.
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4 Pictures gallery

The current drawing in 3D window can be stored into a pictures gallery. The gallery pictures
can be printed in the calculation report.

Commands in ribbon group Pictures can be used to work with pictures gallery.
= A

rod
LA ) [P

New Calery e New —add a new pictu_re to the gallery. Dialog Gallery appears. The
target folder must be selected in the tree control in the left part of dialog. The
picture is stored into the selected folder. Name of picture can be modified.

e Gallery — start pictures manager.

4.1 Pictures manager

Filter: * ~  New folder...

List of pictures Selected picture

4 Gallery Name: End plate

[¥ End plate

Pictures manager is used to manage pictures in the gallery. The pictures gallery is common
for all joints in the current project.

Single joint, for which the pictures are displayed, can be selected in the combo box Filter.

The pictures gallery structure (with respect to the filter settings) is displayed in the left part of
the dialog. Details of selected picture are displayed in the right part of dialog.

Following actions can be performed in the templates manager:

e Create new folder — by command New folder... in the main menu to create new
folder in the root folder or in the current subfolder.

IDEA RS s.r.o. | Jihomoravské inovacéni centrum, U Vodarny 2a, 616 00 BRNO
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e Rename folder — by command Edit in the context menu by right mouse click above
the required folder.

e Move folder — drag and drop selected folder(s) to the required target folder.

e Remove folder (s) — by command Delete in the context menu by right mouse click
above the selected folder (s). The folder is removed including all subfolders and all
pictures in removed folders and subfolders.

e Edit picture name — picture name of selected picture is displayed in the right part of
the dialog. The picture name can be modified.

e Move picture — drag and drop selected picture(s) by mouse to the required target
folder.

e Delete picture(s) — by command Delete in the context menu by right mouse click
above the selected picture.
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tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Connection user guide 14
5 Joint input and design
Current item Individual joint data are defined using corresponding
navigator commands.
Rib 1 e C
The joint is defined by:
4 Joint, footing . .
— e Geometry — 1D members connected in the joint.
! e Load effects — internal forces at ends of joint
Load effects members.
Design e Manufacturing operations and additional items — cuts,
Check stiffeners, end plates, bolts, anchors etc.

Bill of materia

5.1 Project data

Click navigator command Report > Project items to display the table of basic and
identification project data.

4  Progject parameters

-
w

e EM

4  |dentification

Marmne
Mumber
Author
Description

Date 1.10. 2014

Code — the national code is displayed.

Name — input of the project name.

Number — input of the project identification number.

Author — input name of the project author name.

Description — input of additional information about the structure.
Date — date of calculation.

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
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5.2 Joint geometry

Click navigator command Joint, footing > Geometry to define the geometry of joint.
Individual 1D members with cross-sections and spatial positions are defined.

3D view of the current joint is drawn in the main window.
Table of current member properties is displayed in the data window.
Ribbon group Member edit is displayed.

Members

| 4 Properties

B Cross-section | 33 - CONZ2 (HEA240) ™ |/ |-"
T’M—| Mirror ¥
Mirror 2

Length [mm] | 0 |

Geometrical type |Ended '|
Model type  [N-y-Va-ix-My-biz -

4 Position

B - Direction [1 [ -900 |
y-Pich[1 |00 |
o - Rotation [7] | a0 |
|
|
|

Offset ex [mm] | 0
Offset ey [mm] | 1]
Cffset ez [mm] | 1]

Cne member of the joint is considered as 'bearing’. The other ones are &
‘connected". The support in analysis model is applied on the bearing
member.

More members can be connected in one joint.

For stress and strain analysis and buckling analysis one of the members must be set as the
Bearing member — support is applied to this member in the analysis model.

For stiffness analysis one of the members must be set as the Analysed member — stiffness of
this member is analysed, in the analysis model supports are applied to all other members.

Commands above the Members table:

. - add a new member into the joint.

o - delete the current member from joint.

e Bearing member —set the current joint member as a bearing member for Stress/Strain
joint analysis type.

e Analysed member — set the current joint member as an analysed member for Stiffness
joint analysis type.

List of joint members is displayed in the Members table:

¢ Name — input the name of the current member. The name of bearing (analysed)
member is highlighted.

The table of member properties is displayed for the current member.
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Group Properties:

e Cross-section - assign the selected cross-section to the member. Cross-section can be
selected from the list of all available cross-sections. Click . to change cross-section

parameters. Click ' " to add a new cross-section and assign it to the appropriate
member.
e Mirror Y — if selected, the cross-section of member is mirrored according to plane
XY of local coordinate system of member.
e Mirror Z —if selected, the cross-section of member is mirrored according to plane XZ
of local coordinate system of member.
e Length —input of the length of member. VValue 0 means that the length is calculated
automatically according to the height of cross-section.
e Type of geometry — select the geometrical model of member:
o Continuous — the member is continuous — it means that the mid of the member
is placed into the theoretical centre of joint.
o Ended - the end of the member is placed into the theoretical centre of joint.
e Model type — select the physical model of the member:
o N -—member can transfer forces only in the direction of local x-axis — normal
force N.
o N-Vz-My — member can transfer forces only in xz -plane of local axes —
normal force N, shear force Vz, bending moment My.
o N-Vy_Mz — member can transfer forces only in xy -plane of local axes —
normal force N, shear force Vy, bending moment Mz.
o N-Vy-Vz-Mx-My-Mz — member can transfer forces in all directions.

Group Position:

e B —direction — input the rotation of member about Z-axis of global coordinate system
(the direction of member in global XY -plane).

e v —pitch — input the angle between the member x-axis and the XY-plane of global
coordinate system.

e ¢ — rotation — input the rotation of the member about the local x-axis of the member.

o Offset ex — input of offset (eccentricity) of the current member in the direction of x-
axis of local coordinate system of the member.

e Offset ey — input of offset (eccentricity) of the current member in the direction of y-
axis of local coordinate system of the member.

e Offset ez — input of offset (eccentricity) of the current member in the direction of z-
axis of local coordinate system of the member.

Group Stiffness analysis:

e Theoretical length My — input of theoretical length for stiffness classification.
e Theoretical length Mz — input of theoretical length for stiffness classification.

5.2.1 Ribbon group Member edit

e New —add a new member into the joint.
e Delete — delete the current member from the joint.
e Delete all — delete all members from the joint.

a

L Member edit |
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5.3 Load effects

Click navigator command Joint, footing > Load effects to input values of load effects
(internal forces) in the joint.

The joint is loaded by load effects (internal forces) acting on individual members of joint. The
load effects are assigned to groups — load cases. More load cases can be defined in one joint.
The calculation and check is performed separately per each defined load case.

Load effects may be defined in one of following modes:

e Complete input of load effects on all members. Load effects equilibrium is checked.
e Limited input only on connected members. Load effect cannot be defined on bearing
member. Bearing member is fully supported, continuous member is supported on

ends.

The mode of load effects definition can be selected in ribbon group Advanced mode.

3D view of joint is displayed in the main window.
Table Load effects is displayed in the data window.
Ribbon groups Loads edit and Advanced mode are displayed.

K

Data 1

Load effects Internal forces [wGCleans| [wCopyXposition.|

Name T | Descnption Member| Position| Forces in X[mm]| N [kN] | Vy [kN]| Vz [kN]| Mx [kNm] My [kNm]| Mz [kNm]

> | LE1
. C End 0 00 00 00 |00 00 0.0
> (g1 End Positionsm| O 00 |00 oo oo 26,0
. D1 End 0 850 | 00 00 |00 00 0.0
D2 End  [Pesitien | 0 600 00 00 00 00 0.0

Values in disabled cells are not taken into account in CBFEM analysis.
Members can be loaded only by that components of internal forces which
are defined in member "Model type". Not allowed components are
disabled and values are not taken into account in CBFEM analysis.

Unbalanced forces

Y [kN] Mx [kNm] My [kNm] Mz [kNm]

> (1023 0.0 177 00 26,0 0.0

Commands above the Load effects table:
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|J - add a new load effect into the joint.

|ﬁ - delete the current load effect from the joint.

Import — display enhanced table to input internal forces. Values can be copied from
Microsoft Excel sheet to the enhanced table.

Export — store defined internal forces into the CSV format text file.

Clean — set zero values to all load items in the current load case.

Copy X position — copy defined value of distance X of the current load effect to
corresponding load effect in all other load cases.

Columns in the Load effect table:

Name — input name of load effects group.
Description — input description of load effects group.

Values of internal forces on ends of individual members are defined in the Internal forces

table.

Columns in Internal forces table:

e Member — name of member is displayed.
e Position — position of load effect on individual member is displayed.
e Forces in —select point, to which internal forces actions are defined:
o Node —internal forces are defined in the beginning node of joint.
o Nodes — internal forces are defined in the centroid of bolt pattern.
o Position — internal forces are defined in the X - position:
= X - input of distance of force from the beginning of joint.
e N - input of axial force in the direction of x-axis of the member local coordinate
system.
e Vy—input of shear force in the direction of y-axis of the member local coordinate
system.
e Vz —input of shear force in the direction of z-axis of the member local coordinate
system.
e Mx — input of torsional moment about x-axis of the member local coordinate
system.
e My — input of bending moment about y-axis of the member local coordinate
system.
e Mz - input of bending moment about z-axis of the member local coordinate
system.

5.3.1 Ribbon group Loads edit
X oo

New — add new loads effect into the joint.
Delete - delete the current load effect from the joint.
Delete all — delete all load effects from the joint.

: S |
Bt W (I = =
New Deiete Delete Import Export
3
; Load edit |
°
°
°
°

Import — display enhanced table to input internal forces. Values can be copied from
Microsoft Excel sheet to the enhanced table.
Export — store defined internal forces into the CSV format text file
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5.3.2 Ribbon group Advanced mode

R e Check equilibrium — switch on/off the mode of check of equilibrium
V' 4 of defined load effects. If the option is selected, the load effects can be

Chick defined on all joint members and the equilibrium of effects is checked.
| equilibrium Otherwise load effects cannot be defined on bearing member, but only on
\Advanced Mode.  connected members.
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5.4 Joint design and manufacturing operations

The joint design consists of several manufacturing operations, which modify the shape of
members and create additional items required for proper joint check (cuts, end plates,
stiffeners, bolts, anchors etc.). Click navigator command Joint, footing > Design to design
the joint.

3D view of joint is displayed in the main window.

Table Manufacturing operations is displayed in the data window.
Ribbon groups Operations and CBFEM are displayed.
Commands above the table Manufacturing operations:

o |_| - add a new manufacturing operation into the joint.

|i| - delete the current manufacturing operation from the joint.

Delete all — delete all manufacturing operations from the joint.

Calculate — start analysis of the joint.

Editor — launch plates editor. This command is available only for operations, which
create plates.

Click |_| above the table or click New in ribbon group Operations to add a new
manufacturing operation into the joint.

Click picture of required operation in the Select operation dialog.
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Following manufacturing operations are available:

Cut —see 5.4.1 Cut.

Stiffener — 5.4.2 Stiffener.

Widener — see 5.4.3 Widener.

Rib - see 5.4.4 Rib.

Opening — see 5.4.5 Opening.

End plate — see 5.4.7 End plate.
Shifted end plate — see 5.4.8 Shifted end plate.
Stub — see 5.4.9 Stub.

Plate to plate — see 5.4.6 Plate to plate.
Splice — see 5.4.13 Splice.

Gusset plate — see 5.4.11 Gusset plate.
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e Connecting plate for hollow sections — see 5.4.14 Connecting plate (hollow
sections).

Fin plate — see 5.4.10 Fin plate.

Cleat — see 5.4.15 Cleat.

Base plate — see 5.4.12 Base plate.

Stiffening member — see 5.4.16 Stiffening member.
Stiffening plate — see 5.4.17 Stiffening plate.

e Plate cut — see 5.4.18 Plate cut.

e Fasteners grid — see 5.4.19 Fastener grid.

e General weld — see 5.4.20 Weld.

e Work plane — see 5.4.21 Work plane.
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5.4.1 Cut
Manufacturing operation Cut modifies ends of members.

F-Pa C-Pa

Manufacturing operations || [s#s| [nDeletealin| [sGaleulates] [ Editor |

4 Cut by member
cuT Member 8 |
> | @ [cur2 Cutby E 7
Type |Member "|
Cutting method |anding baox "|
Cutting plane |E —Closer = |
Direction | Pa—Paraliel = |
Offset[mm] |0 |

4  Welds

Flanges o r’ﬂrr‘||«;defauh » *|£ sl g | g | e
e 0 o ittt [ ] 8

Properties of manufacturing operation Cut:

Member — select member to be modified by cut.
Cut by — select member, plate or work plane, according to which the cut is performed.
Type — select type of member, according to which the cut is performed:
o Member — cut is performed according to selected member.
o Plate — cut is performed according to selected existing plate (e.g. end plate).
o Work plane — cut is performed according to selected work plane.
Cutting method — select method to be used for cut:
o Bounding box — cut is performed using plane passing edge of bounding box of
cutting cross-section.
o Surface — notches according to surfaces of cutting cross-sections are created
into surfaces of cut section (intersection of surfaces).
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e Cutting plane — select the plane, according to which the cut is performed. The plane
position is referred to the beginning of modified member:
o C - Closer — cut is performed using the plane closer to the beginning of the
modified member.
o F - Farther — cut is performed using the plane farther from the beginning of
the modified member.
e Direction — select the direction of cut:
o Parallel — cut is parallel to edges of cutting member (Cut by).
o Perpendicular — cut is parallel to the axis of the member, on which is the cut
applied (Member).
e Offset — input the distance between the cut and the cutting plane.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Flanges — properties of welds on flanges of connected member.
e Webs — properties of welds on webs of connected member.

F-Pa F-Pe C-Pa

Manufacturing operations | Delete all || Calculate || Editor |

Cut by member

Member | B =
Cut by & -
Type | Member .

Cutting plane |C —Closer .

Direction |pa—paraiiei -

|
|
|
Cutting method |Bounding box '|
|
|
|

Offset mm] |0

4 Welds
Flanges 0mm|<defauh> '|£‘||L ks ];,.|-.,|
Webs 0mm|<defauh> '|£‘||L ks ];,.|-.,|

Knee connection cut.
First Cut operation is applied on column C and cuts the column according to farther edge of beam B. Second Cut
operation is applied on beam B and is cuts the beam according to closer edge of column C.
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o

Manufacturing operations IEI IEI' Delete all I|ﬂ|| Editor |
EP1 Member e
> [@]
—
Offset [mm] a
4 Welds
Flanges 0 mim | cefauit ol oo oL
Webs 0 mm |“Iélé |l é|

Cut of bracing.

Operation End plate is applied on beam B1. The operation connects beam B1 to column C using a bolted end plate.
First Cut operation is applied on the diagonal D1 and the diagonal is cut by end plate EP1.

Second Cut operation is also applied on diagonal D1 and the diagonal is cut by beam B1.
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F-Pa F-Pe C-Pa
Manufacturing operations EI EI! Delete all !! Caleul !| Editor |
MName 4 i |J Cut by member
cutt Member B
Cutby =
Type 1.. o

Cutting method |Surf

Offset [mm] a

Cut by surface.

4 Welds
Flangss 0 mm! default é|
Webs 0 mm ¢ default é|

@ QdDas

Operation Cut is applied on beam B, which is performed according the surface of column C (the cut is intersection of

solids).
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5.4.2 Stiffener

Manufacturing operation Stiffener adds “vertical” stiffeners into the beam, stiffeners into the
knee connections or stiffeners to circular tubes.

R
_ M
=
M
A | X A[x1dtx11L

4 Stiffeners

CUTT M — on member IC "|
cur2 R - related to 8 5
> | @ |sTIFF1 Position Both 5
Materiat |« defauit > o]
Thickness [mm] | 0 |
Location |-B-oth '-|
X - position [mm] | 0 |
a-Indination ] |00 |
B - width [mm] E |
Offzet top [mm] | 0 |
Cffset bottom [mm] | 0 |
Repeat count | 1 |
Gap [mm] | 0 |

Chamfered corners
Chamfer cut size [mm] | 0 |

4 Welds

All welds 0 mm [ < clefaultam ks ol [l [
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4  Stiffeners

M — on member |C "’|
Material | < default » - |i|
Thickness [mm] | 0

X - position [mm] | 0

|
|
Shape | Circle . |
Diameter [mm] | 450 |
Repeat count | 1 |
Gap [mm] | 0 |
4 Welds
All welds 0 mm |« default = | a |

Properties of manufacturing operation Stiffener:

e M - on member — select member to apply the stiffener on.

e R —related to — select member, to which the stiffener is also related. The “Related to”
member is required to define the direction of stiffener in frame knee.

e Position — select position of stiffener in knee connection:

o

o

o

o

Upper — stiffener is positioned to the upper edge of cross-section of “Related
to” member.

Lower — stiffener is positioned to the lower edge of cross-section of “Related
to” member.

Both — stiffeners are positioned to both edges of cross-section of “Related to”
member.

Centre — stiffener is positioned to the centre of height of cross-section of
“Related to” member.

e Material — select material of stiffener. Member material is taken as default.

e Thickness — input thickness of stiffener. Value 0 means, that the plate thickness is
determined according to the cross-section.

e Location — select side location of stiffener:

@)
@)
@)

Both — stiffener is located on both sides of modified member.
Front — stiffener is located on one side of modified member.
Rear — stiffener is located on the other side of modified member.

e X —position — input of plate position related to the beginning of modified member or
to origin according to defined position of stiffener to the “Related to” member.

Properties for I-profiles:

o

o

o

o

a — inclination — input of stiffener inclination related to the axis of modified
member.

B — width — input of stiffener width. Value 0 means, that the width is
determined automatically according to the cross-section of modified member.
Offset top — input of offset of top edge of stiffener from the flange of member.
The stiffener edge with nonzero offset is not welded to cross-section flange.
Offset bottom — input of offset of bottom edge of stiffener from the flange of
member. The stiffener edge with nonzero offset is not welded to cross-section
flange.
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o Chamfered corners — switch on/off chamfers of stiffener corners (between
flange and web of modified member).

o Chamfer cut size — input the length of cut along edges (from the corner).
Value 0 means, that the length of cut is determined automatically according to
the cross-section (only for rolled sections).

Properties for tubes:

o Shape — select shape of tube-section stiffener:
= Circle — outer circular stiffener is applied on tube section:
e Diameter — input of outer diameter of circular stiffener.
» Rectangle — outer rectangular stiffener is applied on tube section:
e Width — input width of rectangular stiffener.
e Height — input height of rectangular stiffener.

e Repeat count — input of count of repeated stiffeners.

e X1 —delta x — input of distance between repeated stiffeners.

e Gap — input of distance between stiffener edges and edges of cross-section of
modified member. The stiffener is welded to cross-section in the gap area.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e All welds — properties of all stiffener welds.
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& ) o8t 5 @ @
| | QA Dese
=
r M
LoX X [ Xy

N B

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

| 4 Stiffeners

CuT1

M - on member

Offset bottom [mm] [0

Repeat count | 1

|
L
cut2 R-related to !
> STIFF1 Pasition |Both
Material ! default !"!
Thickness [mm] | 0 |
Location [Both !
X - position [mm] | 0 |
@ - Inclination [7] [00 |
B — width [mm] [o |
Offset top [rmm] | 0 |
|
|
|

Gap [mm] | 0
Chamfered corners

Chamfer cut size [mm] | 0 |
| 4 Welds

All welds R [P i T N I

Stiffener of the knee connection.

First manufacturing operation Cut is defined on member C, to cut the column according to the farther edge of beam B.
Second manufacturing operation Cut is defined on beam B, to cut the beam B according to the closer edge of column C.
Manufacturing operation Stiffener is defined on column C. The stiffener is related also to the beam B - to respect the
inclination of beam B.
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X X LX)

or all or selected project items. Graphical and I

stion of results, The content of report can be

anufacturing operations Deleteall || Caleulate || Editor |
| 4 Stiffeners
STIFF1 M - on member [ |
R - related to |-Nat-spuﬁ_i I
Material I default IEI
Thickness [mm] | 0 |
Lacation | 8oth I
X - position [mm] [ -400 |
o - Inclination [7] | 00 |
& - width [mm] [o |
Offset top [mm] | 0 |
Offset bottom [mm] | 4] |
Repeat count | 3 |
X1-delaxfmm] | 400 |
Gap [mm] | 2 |
Chamfered corners
Chamfer cut size [mm] | 4] |
| 4 Welds
| All welds 0 mm | < default->| [ Lol ] L]

Stiffeners on beam.

QQ$Das

Manufacturing operation Stiffener is defined on beam B. The stiffener is both-sided and repeated along the beam.
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||

I B

MName

STIFF1

Manufacturing operations | Delete all || Calculate || Editor |

Stiffener on tube.

T | 4 Stiffeners
M - on member |C '|
Pasition | Both il |
Material |« default > = E
Thickness [mm] |O |
¥ - position [mm] | -350 |
Shape |circie -
Dismeter [mm] | 450 |
Repeat count |3 |
X1 - delts x [mm) | 350 |
Gap [mm] |O |
| 4 Welds
| anweids 0 mim |« lefiault |l ol | [ L

QQ$Das

Manufacturing operation Stiffener is applied on beam C. The stiffener is circular, repeated in regular distances.
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5.4.3 Widener
Manufacturing operation Widener adds plates to widen flanges or webs of member.

R
D1 ¥
T - -
\I -.D2 ?M_I | HIBI
/ _lB o : Ij_Bj,

AL A

4 Wideners

CuT M- on member |8 7|
> | @ |wiot R-relatedto | 7
Type | Member = |
Material | < default = 7|
Thickness [mm] | 0 |
Cross-section parts |Web-s "|
Location | Front . |
B — width fmm] 250 |
H—depth[mm] | 250 |
Shape | Trianguilar . |

4 Welds
All welds 0 mm | etz ol el ol

Properties of manufacturing operation Widener:

e M - on member — select member to apply the widener on.
e R -—related to — select member, to which the widener is also related. Widener can be
related to member or plate.
e Type — select type of connection part, to which is the widener also related:
o Member — the widener is related to other existing member.
o Plate —the widener is related to existing plate.
e Material — select material of widener. Member material is taken as default.
e Thickness — input thickness of widener. Value 0 means, that the plate thickness is
determined according to the cross-section.
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e Cross-section parts — select the cross-section part, on which the widener is applied:

©)

©)

All parts — widener is applied on all flanges and webs of cross-section of
modified member.

Flanges — widener is applied on all flanges of cross-section of modified
member.

Bottom flange — widener is applied on bottom flange of cross-section of
modified member.

Top flange — widener is applied on top flange of cross-section of modified
member.

Webs — widener is applied on webs of cross-section of modified member.

e L ocation — side location of widener:

©)
©)
©)

Front — widener is applied on one side of selected cross-section part.
Rear — widener is applied on the other side of selected cross-section part.
Both — widener is applied on both sides of selected cross-section part.

e B - width — input width of widener (length on “Related to” member).
e H - height — input height of widener (length on modified member).
e Shape — select shape of widener:

@)
@)
@)

Rectangular — the widener is rectangular.
Triangular — the widener is triangular.
Chamfered — the widener is rectangular with chamfered corners. The chamfer
dimensions are defined by:

* D1 - input chamfer length along “Related to” member.

= D2 - input chamfer length along modified member.
Triangular with flange — the widener is rectangular with welded flange. The
widener flange is defined by:

» TF —flange thickness — input thickness of widener flange.

» BF - flange width — input width of widener flange.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Allwelds — properties of all welds of widener.
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QQ & D::

.

Manufacturing operations IEIIEI! Delete all !! Galeul ” Editor =
|4 Wideners

EP1

M - on member !""“

> [&] wip1 R-relatedto  [BP1
Type |ﬂ t
Material [P [ =]
| | ==
Thickness [mm] | 0

Cross-section parts ! Fl

Location [8ath

B-width [nm] | 20
H-depth [mm] | 120

Shape ! Tri [

| 4 Welds
All welds LRy PR N W N O

Column flanges wideners.

Manufacturing operation Base plate is applied on column COL to create bas plate, concrete block and anchors..
Manufacturing operation Widener is applied on column COL. The operation creates widening plates, which are welded to
column COL. The widener is also related to the connection item of Plate type — base plate BP1. Widener plate is cut
according to and welded to the selected “Related to” member.
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‘@ QFDss

R
Manufacturing operations IE“EI! Delete all !! G ” Edit !

| 4 Wideners

cutt

M —on member ! B

]
> @] wio1 R-relstedto € |
Type !“ b ! -
Material e [2] ~

Thickness[mm] |0

Cross-section parts |ﬂ 0

Location [ Erent

H—depth [mm] | 250

|
|
B-width [mm] | 250 |
|
|
|

Shape [ e [

| 4 \Welds !
All welds (R P — N N PN

Web widener in knee connection.

Manufacturing operation Widener is applied on the beam B. The operation creates plate welded to beam B. Widener is
also related to the connection item of type Beam — column C. The widener plate is cut according to column C and is
welded to the column.
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5.4.4 Rib
Manufacturing operation Rib adds plates perpendicular to flanges or webs of member.

D R

- m—-_{ A—
)—Iglﬂf"" NI

1 M

AL A

4  Ribs
cuT M= on member |8 |
> | @ [rie1 | R-relatedto |6 7
Type |-H-em|:-cr '-|
Material |+du|:fnuit > '—@
Thickness [mm] | 0 |
B - width [mm] | 80 |
H-depth [mm] | 80 |
Shape |—T-r|nn|_:|r.rhf '-|
Cross-section parts |-Bn‘l'tnrrrﬂnngc1' '-|
Surface I Lower '-|
Location |-Buth '-|
¥ - position [rnm] | 10 |
Repeat count | 1 |
Adld first
4 Welds
All welds 0 mm et s o s [l [ 5|
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4  Ribs
M — on member |CDL "|
R-relatedto  |8Rd %
Type | Flate ,|
Material | = default » -
Thickness [mm] | 0

B - width [mm] | 50
H - depth [mm] | 20

|
|
|
Shape | Triangular . |
|
|
|

Radial pasition [1] | 0.0
Angle ['] 3600
Division E
Last rib
4 Welds
Al welds 0 mm | < default

Properties of manufacturing operation Rib:

e M - on member — select member to apply the rib on.
e R -—related to — select member, to which the rib is also related. Rib can be related to
member or plate.
e Type — select type of connection part, to which the rib is also related:
o Member —the rib is related to other existing member.
o Plate —the rib is related to existing plate.
e Material — select material of rib. Member material is taken as default.
e Thickness — input thickness of rib. Value 0 means, that the plate thickness is
determined according to the cross-section.
e B - width — input width of rib (length on “Related to” member).
e H —depth —input depth of rib (length on modified member).
e Shape — select shape of rib:
o Rectangular — the rib is rectangular.
o Triangular — the rib is triangular.
o Chamfered — the rib is rectangular with chamfered corners. The chamfer
dimensions are defined by:
* D1 - input chamfer length along “Related to” member.
* D2 —input chamfer length along modified member.

Properties for opened profiles:

e Cross-section parts — select the cross-section part, on which the rib is applied:
o Bottom flange — rib is applied on bottom flange of cross-section of modified
member.
o Top flange —rib is applied on top flange of cross-section of modified member.
o Webs —rib is applied on webs of cross-section of modified member.
e Surface — select the surface, on which the rib is applied:
o Upper —rib is applied on the upper surface of selected cross-section part.
o Lower —rib is applied on the lower surface of selected cross-section part.
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o Both —rib is applied on both surfaces of selected cross-section part.

Location — select side, on which the rib is applied:

o Both —rib is applied on both sides of selected cross-section part.

o Front —rib is applied on one side of selected cross-section part.

o Rear —rib is applied on the other side of selected cross-section part.
o Centre —rib is applied to the centre of selected cross-section part.

e X —position — input the rib position related to the selected side.

e Repeat count — input total number of ribs (for input on individual sides of selected
cross-section part) or number of intermediate ribs (for input on both sides of selected
cross-section part).

e X1 -delta — input spacing between ribs (for input on individual sides of selected
cross-section part). The spacing is determined automatically for input on both sides of
selected cross-section part.

e Add first — switch on/off applying of the first and the last rib in row when applying
rib on both sides of selected cross-section part.

Properties for circular sections:

e Radial position — input position (angle) of first rib.

e Angle — input angle of sector, where radial ribs are generated (angular position of
the last rib related to the first rib).

e Division — number of angular segments to divide the sector to.

e Last rib — switch on/off applicaton of the last rib.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e All welds — properties of all welds of rib.
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X

A
¥

10
M
J:_
1By

A
W

Manufacturing operations IEI IEII Delete all I |ﬂ| |“|

Ribs

-
cutt
> [@] ren

M - on member

R - related to e
Type | emier
Material | < defauit [=

Thickness [mm] | 0

B - width [mm] | 20

H-depth [nm] | 80

Ribs on beam flange.

Shape |m
Cross-section parts |& 1
Surface |_
Location |“
¥ - position [mm] | 10
Repeat count | 1
Add first
| 4 Welds
| ailweids 0 mm [ < cefausbtm s el [ L

@ QdDas

Manufacturing operation Cut is applied on beam B to cut beam B according to the closer edge of column C.
Manufacturing operation Rib is applied on beam B. The operation creates plates welded on all sides of lower part of
bottom flange of column B. The rib is also related to the connection item of type Beam - column C. Rib plates are cut
according to the column C and are welded to the column.
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@ QdDas

.

Manufacturing operations IEI IZI - Deleteall || Caleulate || Editor

S
EP1

Thickness [mm] )

B — width [mm]
H-depth [nm] | 80

M - on member | E8km——————

Type

Materal
’7
[ 50

Shape Trenguer "
Radial position [7] ’Qi
Angle [7] [3800
Division [a
Last rib [m]
| 4 Welds
| Al weids 0 e < ettt el [ L z

k '
kS
Ribs on tube.

Manufacturing operation Base plate is applied on column COL. The operation creates plate, anchors and concrete block
on the beam beginning.

Manufacturing operation Rib is applied on column COL. The operation creates plates welded both to the column and to
the base plate in regular distances around the whole outline surface of column.
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5.4.5 Opening

Manufacturing operation Opening creates an opening, notch or dog-bone into the selected
part of cross-section.

—t
T
A

B4 lD»'

lé | B

Manufacturing operations || [s#s| [nDeletealin| [sGaleulates] [ Editor |

4  Opening, notch

A

M — on member |B

A

Cross-section part |Weh 1
Shape |Cirde
D - diameter [mm] | 100
| 260

A

¥ - position [rnm]

E — eccentricity [mm] | 0

Stiffener

Thickness [mm] | 0 |

Width [mm] | 30 |
4  Welds

Al welds (T [P T TN

Properties of manufacturing operation Opening:

e M - on member — select member to apply the opening on.

e Cross-section part — select the cross-section part, on which the opening is applied:
o Bottom flange — opening is applied on bottom flange of cross-section of

member.

o Top flange — opening is applied on top flange of cross-section of member.
o Web — opening is applied on web of cross-section of member.

e Shape — select shape of opening:
o Circle —the opening is circular.

Rectangle — the opening is rectangular.

Notch — create notch at the beginning of selected part of member.

Dog bone — create a dog bone on selected part of member.

o O O
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o Dog bone arc — create a curved dog bone on selected part of member.
Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e All welds — properties of all welds of opening stiffener.

5.4.5.1 Properties of rectangular opening

4  (Opening, notch
M - on member |B '|
Cross-section part | Web 1 . |
Shape | Rectangle . |
B - width [mm] | 50 |
K - depth [mm] | 50 |
Reounding radius [mm] | 0 |
X - position [mm] | 260 |
E — eccentricity [mm] | 0 |
Rotation [ | 0.0 |
Stiffener
Thickness [mm] | 0 |
Width [mm] | 50 |
4 Welds
All welds 0 mm | < default » - m an m

B — width — input width of rectangular opening.

H — height — input height of rectangular opening.

D — diameter — input diameter of circular opening.

Rounding radius — input radius of rounding of rectangular opening corners.

X — position — input distance between centre of opening and edge of selected part of

cross-section (respecting cuts) or the common point of connection for continuous

members.

e E —eccentricity — input distance between centre of opening and member axis.

o Stiffener — switch on/off stiffener (flange) around the opening edges.

o Thickness — input thickness of opening stiffener. Value 0 means, that the
thickness is determined automatically.

o Width — input width of opening stiffener.

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
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5.4.5.2 Properties of circular opening

F

Cpening, notch

4

M — on member |B

4

Cross-section part |"|I'I|"Eb 1

4

Shape | Circle

X - position [mm] | 260

|
|
|
D - diameter [mm] | 100 |
|
|

E — eccentricity [mm] | 0

Stiffener

Thickness [mm] |Cl |

Width [mm] | 50 |
4 Welds

All welds 0 mim | < clefautm | s | ol ol L

D — diameter — input diameter of circular arc.

X — position — input distance between centre of opening and edge of selected part of

cross-section (respecting cuts) or the common point of connection for continuous

members.

E — eccentricity — input distance between centre of opening and member axis.
Stiffener — switch on/off stiffener (flange) around the opening edges.
o Thickness — input thickness of opening stiffener. Value 0 means, that the

thickness is determined automatically.
o Width — input width of opening stiffener.

5.4.5.3 Properties of notch

F

Cpening, notch

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com

M - on member |B .
Cross-section part | Web 1 .
Shape | iMotch .

B, B1 - width [mm] | 800
K, H1-depth [mm] | 400

|
|
|
Lacation | Front . |
|
|
|

Reounding radius [mm] | 0

Location — select side, on which the notch is applied:

o Both —notch is applied on both sides of selected cross-section part.

o Front —notch is applied on one side of selected cross-section part.

o Rear — notch is applied on the other side of selected cross-section part
B, B1 - width — input length of notch (in the member axis direction) and length of
sloped part along the length of notch. Input values are separated by space.
H, H1 - height — input height (depth) of notch (in the direction perpendicular to the
member axis direction) and length of sloped part along the height of notch. Input

values are separated by space.
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¢ Rounding radius — input rounding radius of notch corner.

5.4.5.4 Dog bone properties

4  (Opening, notch

M - on member |E‘- '|
Cross-section part | Web 1 . |
Shape | Dog bone . |
Lacation | Front . |
B B1 - width [mm] | 140 20 |
K - depth [mm] | 20 |
Reounding radius [mm] | 0 |
X - position [mm] | 260 |

Location — select side, on which the dog bone is applied:
o Both —dog bone is applied on both sides of selected cross-section part.
o Front —dog bone is applied on one side of selected cross-section part.
o Rear —dog bone is applied on the other side of selected cross-section part
e B, B1 - width — input length of dog bone (in the member axis direction) and length of
sloped part along the length of dog bone. Input values are separated by space.
e H - height — input height (depth) of dog bone (in the direction perpendicular to the
member axis direction).
e X - position — input distance between centre of dog bone and edge of selected part of
cross-section (respecting cuts) or the common point of connection for continuous
members.

5.4.5.5 Properties of arched dog bone

4  Opening, notch

M — on member |E .
Cross-section part |Web 1 x
Shape | Dog bone arc x

B, B1 - width [mm] | 140 30
H - depth [mm] | 20

|
|
|
Location | Front x |
|
|
|

X - position [mm] | 260

Location — select side, on which the dog bone arch is applied:
o Both —dog bone arch is applied on both sides of selected cross-section part.
o Front —dog bone arch is applied on one side of selected cross-section part.
o Rear —dog bone arch is applied on the other side of selected cross-section part
e B, B1 - width — input length of dog bone arc (in the member axis direction).
e H - height — input height (depth) of dog bone arc (in the direction perpendicular to the
member axis direction).
e X —position — input distance between centre of dog bone arc and edge of selected part
of cross-section (respecting cuts) or the common point of connection for continuous
members.
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@ QdDas

Manufacturing operations IEI IEII Delete all I|ﬂ|| Editor |

cutt M - on member Er——
’7

D - diameter [mm] 100

¥ - position [mm] | 260

E - eccentricity [mm] | 0

Stiffener
Thickness [mm] | 0
Width [mm] |50
|J Welds
| Al weids 0 mim | lefauit e ks el | ks [ o L5

Opening in web.

Manufacturing operation Cut is applied on beam B to cut beam B according to the closer edge of column C.
Manufacturing operation Opening is applied on beam B to create circular opening in web of beam B. The circular opening
is stiffened.
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Manufacturing operations |—D-Inh-al—| |-Cakulah—|| Editor |

| 4 COpening, notch

CuT M - on member ! B

> oM Cross-section part !‘“ b1
Shape !" tch
Location !" ith
B B1 - width [mm] | 8030

H, H1 - depth [mm] [ 200

Reunding radius [mm] | 0

Notch on the web.
Manufacturing operation Opening of type Notch is applied on beam B to reduce the height of web of beam B.
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@ QdDas

Manufacturing operations IEHEI! Delete all !! Caleul !| Editor |

| 4 COpening, notch

CuT1

OP1

M - on member

Cross-section part

Shape [Dogib

oPN2 |
Location !" ith
B B1-width [mm] | 14030
H - depth [mm] [20

Reunding radius [mm] | 0

¥ - position [mm] | 80

z ¥

Dog bone.

Manufacturing operation Opening of type Dog bone is applied on top flange of beam B to reduce the width of the flange.
Manufacturing operation Opening of type Dog bone arc is applied on bottom flange of beam B to reduce the width of the
flange.

IDEA RS s.r.o. | Jihomoravské inovacéni centrum, U Vodarny 2a, 616 00 BRNO
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5.4.6 Plate to plate
Manufacturing operation Plate to plate connects two consequent members using end plates.

Manufacturing operations || [s¥s| [nDeletealin] [sGaleulates] [nEditons]

4  Plate to plate

> PP1 Member 1 | |
Member 2 | |
X - position [mm] | 0 |
Material | |E|
Thickness [mm] | 10 |
Connection type | |
Dirnensions |M|
T - Top [mml 0 |
L - Left [mm] 0 |
4  Bagltz
Type | E
TL - Top layers [mm)] | -30 |
LL - Left layers [mm] | -30 |
Shear plane in thread
Shear force transfer |wl
4 Welds
Flanges 0 rarn |w|ém@

Webs Dmmlﬁl&éééé

Properties of manufacturing operation Plate to plate:

e Member 1 - select first member to be connected.

e Member 2 — select second member to be connected.

e X —position — input position of plate-to-plate connection from the beginning of
connected member.

o Material — select material of plates. Member material is taken as default.

IDEA RS s.r.o. | Jihomoravské inovacéni centrum, U Vodarny 2a, 616 00 BRNO
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e Thickness — input thickness of end plates.
e Connection type — select the type of connection between Member 1 and Member2:
o Bolted — the connection is bolted using two end plates.
o Welded - the connection is welded, both beams are connected using one
common end plate.
e Dimensions — select mode to determine the end plate dimensions:
o To profile — plate dimensions are defined by offset to top, bottom, left and
right most outer edge of cross-section.
o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.
o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.
o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.
o Circle —circular plate dimension is defined by outer radius and radius of
opening.
e T —Top — input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.
e L — Left —input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.
e B - Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.
e R —Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.
e Radius — input outer radius of circular end plate.
¢ Inner radius — input radius of opening in circular end plate.

Property group Bolts — definition of bolts in connection — see 5.4.23 Input of bolts by layers.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Flanges — properties of welds on flanges of connected member.
e Webs — properties of welds on webs of connected member.
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T @ & e @ @
~ - T
* *H
. -~ B
B | ° e <5 | © @
KLy Ry LL R

Manufacturing operations EI\ Delete all || Calculate || Editor |

Name T | 4 Plate to plate

Member 1 i =
Mernber 2 82 o
X - position [mm] | 0 |
Material ‘ < default > ™ |ﬂ|
Thickness [mm] | 10 |
Connection type ‘ Bolted = |
Dimensians ‘Topmﬁe '|
T-Top [mm] lo |
L - Left [mm] [0 |
B - Bottom [mm] [=0 |
R - Right [mm] [o |

4 Baolts
Type [Mi5-108 BE]
TL-Top layers [mm] | -30 |
LL- Left layers [mm] | -30 |
BL - Bottom layers [mm] | -3040 |
RL- Right layers [mm] | -30 |
Shear plane in thread &
Shear force transfer ‘ Bearing - tension/shear interaction 7 | z
4 Welds % ¥

Flanges 0 mim | clefiaute| s ol s o] L5 %
Webs 0 mm [ clefiaui | ks ol s i L

Bolted plate to plate connection.

Manufacturing operation Plate to plate is applied on beam B1. The operation creates end plate welded to beam B1. The
second member processed by this operation is beam B2 — operation creates end plate welded to beam B2. End plates are
bolted together by bolts assembly.
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Manufacturing operations \-anhd—| |—Cﬂm-| |-Edﬁ-—|

Name T | 4

Plate to plate

Member 1 1 81

Member 2 ‘ﬂ

X - position [mm] | 1]

[ edefaul

Material

Thickness [mm] | 10

[eided
|

Connection type

Dimensians ‘il-puﬂ

T-Top [mm] -5

B - Bottom [mm]

|
L-Leftmm] |
|
R-Right [mm] |

Welds

Flanges 0 mm |-hd“dd‘é|é

Webs P —i|

Welded plate to plate connection.
Manufacturing operation Plate to plate is applied on beam B1. The operation creates end plate welded to beam B1. The
second member processed by this operation is beam B2. Because the connection is welded, beam B2 is welded to the

end plate on beam B1.

L
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5.4.7 End plate

Manufacturing operation End plate connects member using end plate to the flange or web of

another member.

> (@ ept

Manufacturing operations |‘| |*| |“| |ﬂ| |“|

4  End plate
Member 1 |_|
Member 2 |hl
Type of 'Connacted to' |_l
Connected to |_|
Material |_|E|
Thickness [mm] [10 |
Connection fype |_l
Dimensians |M|
T - Top [mm] | 50 |
L - Lett [mm] E |
Motch

4  Bolts
Type |bla
TL-Top layers [mm] | -3030 |
LL- Left layers [mm] | -30 |
Shear plane in thread
Shear farce transfer |Wl

4 Welds

Flanges 0 mm |“Iélélélélél
Webs 0 mm | < el ks ol | ol L
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Properties of manufacturing operation End plate:

Member 1 — select first member to be connected by end plate to the “Connected to”
member.
Member 2 — select second member (opposite to Member 1) to be connected by end
plate to the “Connected to” member using the same bolt assembly as for Member 1.
Type of ,Connected to* — select type of connection part, to which Member 1 or
Member 2 are connected using the end plate(s):
o Member — members are connected to another member.
o Plate — members are connected to plate.
Connected to — select member, to which Member 1 and Member 2 are connected by
end plate.
Material — select material of end plate. Member material is taken as default.
Thickness — input thickness of end plate.
Connection type — select the type of connection between end plate and “Connected
to” member:
o Bolted — end plate is bolted to the “Connected to”” member.
o Welded —end plate is welded to the “Connected to” member.
Dimensions — select mode to determine the end plate dimensions:
o To profile — plate dimensions are defined by offset to top, bottom, left and
right most outer edge of cross-section.
o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.
o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.
o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.
o Circle —circular plate dimension is defined by outer radius and radius of
opening.
T — Top — input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.
L — Left — input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.
B — Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.
R — Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.
Radius — input outer radius of circular end plate.
Inner radius — input radius of opening in circular end plate.
Notch — switch on/off generation of flange (and web) notch in case the flanges of
connected member are aligned to flanges of “Connected to” member and the flanges
are in collision.
Notch offset — input distance between edges of plates in notched area.

Property group Bolts — see 5.4.23 Input of bolts by layers.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

Flanges — properties of welds on flanges of connected member.
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e Webs — properties of welds on webs of connected member.

ﬁLL

T’TRL

A
T

—

w

B
A+

L LY

Loy

4B

Y

€

>

=
L

TL

BL

L R

Manufacturing operations IE“E“ Delete all ” Caleul

| [ Editors|

Name T | 4

End plate

Member 1
Member 2

Type of 'Connected to'
Connected to
Material
Thickness [mm]
Connection type
Dimensions

T - Top [mm]

L - Left [mm]

B - Bottom [mm]
R - Right [mm]
Notch

[ emb |
|

[ -default

I“IO

|Bolted

|To profi

lo

|50

|
|
i
&0 |
|
|
|

lo

O

Bolts

Type
TL-Top layers [mm]
LL — Left layers [mm]

RL - Right layers [mm]
Shear plane in thread

Shear force transfer

BL - Bottom layers [mm] | -30 30

[mis-109
|-3030

[-20

=

| Bearinamtensionishearinteract |
|

Welds

Flanges

Webs

End plate on the column flange.
Manufacturing operation End plate is applied on the beam B. The operation creates end plate welded to the beam B. The
operation is also related to the column C — end plate is bolted to the flange of column C by bolts assembly.

0 mm [i<clefathe| b || b

0 mm |eedefamie | dk [k ldk

el
I

QQFDes
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QQFDss

LR
T L
T
8
5 BL

LR LR

Manufacturing operations IEI Izl‘ Delete all | [ Caleulate || Editor |

End plate
MMember 1 |ﬂ
Member 2 |ﬂ
Type of 'Connected to' !“ b
Connected to !
Material |« defeult =
Thickness [mml [0
Connection type |u
Dimensions |H
T - Top [mm] [0
L - Left [mm] [o
B - Bottom [mm] [0
R - Right [mm] lo
Match [}
4 Bolts
Type |mis- 109 E
TL-Top layers [mm] | -3030
L Leftlayers mm] | -30

BL - Bottom layers [mm] | -30 30

RL-Right layers [mm] | -30

Shear plane in thread

Shear force transfer |Wl

4 Welds
Flanges 0 mm |cdefault b} I T O
Webs 0 mm |cdefault | e I |

End plates on the column web.

Manufacturing operation End plate is applied on the beam B1. The operation creates end plate welded to the beam B1.
The second member processed by the operation is beam B2 — the operation creates end plate welded to the beam B2.
The operation is also related to the column C — both end plates are bolted to the web of column C by the same bolts
assembly.
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QQFDss

Name End plate |
. EP1 Member 1 !'" !
Member 2 [ Not specified | 240
Type of 'Connected to' ! Memb ! &
Connected to ! B ! ZIZI
Material ! default !"! i N
Thickness [mml [0 |
Connection type !" Ited !
Dimensions |I|-puﬂ !
T - Top [mm] [-20 |
L - Left [mm] [o |
B - Bottom [mm] lo |
R - Right [mm] lo | o = 0
Notch
Motch offset [mm] ‘ 20 |
4 Bolts
Type !111: 10.0 !F-!
TL-Top layers [mm] ‘ -65 |
LL-Leftlayers [mm] | -30 |
BL - Bottom layers [mim] ‘ -30 |
RL—Right layers [mm] | -30 |
Shear plane in thread :
Shear force transfer !"‘ ing icnishear i i ! L Y
| 4 Welds —
| Flanges 0 mm ‘w|é|élélélé| -

End plate on beam web.

Manufacturing operation End plate is applied on the beam B1. The operation creates end plate welded to the beam B1.
Because upper flanges of beams are aligned to each other, beam B1 is modified by notch.

The operation is also related to the beam B — end plate is bolted to the web of beam B by bolts assembly.
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5.4.8 Shifted end plate

Manufacturing operation Shifted end plate connects member using end plate across the
flanges of another member.

Manufacturing operations EI EI |-E-|-l-|l-| |-E-I-u-| |ﬂ-—|

4 Shifted endplate

> SEPT Member | |
Connected to | |
Material | ﬁ
Thickness [mm] |10 |
Connection type | |
Dimensions |M|
Height automatically
L - Left [mm] lo |E

4 Beam endplate

Thickness [mm] lo |
Dimensions |b|
T - Top [mm] lo |
L - Left [mml] lo |
B - Bottom [mm] lo |
R - Right [mm] | 0 |
4 Stiffener [ |

Type | |
Material | @
Thickness [mm] lo |
Chamfered corners

Chamfer cut size [mm)] | 0 |
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4  Bolts

Type M6 - 109 |
TL - Top layers [mm)] | -30 |
LL - Left layers [mm] | -30 |
Shear plane in thread

Shear force transfer |Bea-r'mg - tension/shear interaction '|

4  Welds

Flanges 0 |‘1n"| < default » - |4

Wehs 0 |‘1n"| default-o| ds [ L] ol
Plate 0 |‘1n"| < default = |d | x|l
Stiffener 0 I"In"l < default » = |d ||

Properties of manufacturing operation Shifted end plate:

Member — select member to be connected by shifted end plate to the “Connected to”
member.
Connected to — select member, to which the Member is connected by shifted end
plate.
Material — select material of shifted end plate. Member material is taken as default.
Thickness — input thickness of shifted end plate.
Connection type — select the connection type:
o Bolted — the connection contains two end plates — one is welded to flanges of
“Connected to” member, second is welded to the end of connected member.
Both end plates are connected by bolts assembly.
o Welded — connection contains only one end plate, which is welded both to
flanges of “Connected to” member and to the end of connected member.
Dimensions — select mode to determine the shifted end plate dimensions:
o To profile — plate dimensions are defined by offset to top, bottom, left and
right most outer edge of cross-section.
o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.
o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.
o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.
Height automatically — if the option is selected, the height of end plates is calculated
automatically according to the height of “Connected to” member and only width of
plates can be defined. If the option is not selected, the both height and width of end
plate can be defined.
T — Top — input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.
L — Left — input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.
B — Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.
R — Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.
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Properties group Beam endplate — input parameters of end plate on connected beam:

e Thickness — input thickness of end plate on connected beam.
e Dimensions — select mode to determine dimensions of end plate on connected beam:
o ldentical — dimensions of end plate on connected beam are identical to
dimensions of shifted end plate.
o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.
o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.
o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.
e T —Top — input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.
e L — Left—input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.
e B - Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.
e R —Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.

Properties group Stiffener — parameters of vertical stiffener under end plate:

e Type — select type of stiffener:
o None — no stiffener under end plate is applied.
o Full —the height of stiffener under the end plate is equal to inner distance
between flanges of “Connected to” member.
o Partial — the height of stiffener under the end plate is equal to the height of the
end plate.
e Material —select material of stiffener. Member material is taken as default.
e Thickness — input thickness of stiffener.
e Chamfered corners — switch on/off chamfers of stiffener corners (between flange and
web of modified member).
e Chamfer cut size — input the length of cut along edges (from the corner). Value 0
means, that the length of cut is determined automatically according to the cross-
section (only for rolled sections).

Property group Bolts — see 5.4.23 Input of bolts by layers.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

Flanges — properties of welds on flanges of connected member.

Webs — properties of welds on webs of connected member.

Plate— properties of weld between end plate and ‘Connected to’ member.
Stiffener — properties of weld between stiffener and ‘Connected to’ member.
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LL
e

“ITL

Connection type !" ited i
> SEP1 Dimensions !' fil trical !

Height automatically [0

T- Top [mm] | 0 |

L - Left [mm] [o |
| 4 Beam endplate

Thickness [mm] [o |

Dimensions ! Identical !
| 4 Stiffener

Type [Partial |

Material ! default !"'!

Thickness [mm] [o |

Chamfered corners

Chamfer cut size [mm] | 0 |

4 Balts

Type
TL- Top layers [mm]
LL - Left layers [mm]

Shear force transfer

[Mi6-108 =]
[0 |

30 |

Shear plane in thread

| Bearing—tensionfshearinteract |
|

4 Welds

Flanges
Webs
Plate

Stiffener

Shifted end plate.

0 mm |defaals (R |
I |

|

0 mm e defaul
|

0 mm | eedefauls | |
I

| | e | [
=H=HI=H=]

[ |

|
0 mm | e-defaul |
I |

G QfDas

The manufacturing operation Shifted end plate is defined on beam B1. The operation creates end plate welded to the
beam B1. The operation is also related to beam B — second end plate is welded on flanges of beam B (including the
stiffener). Both end plates are bolted together by bolts assembly.
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5.4.9 Stub

Manufacturing operation Stub creates a plate-to-plate connection on member and a part to be
connected to another member (stub). To connect (weld) such member to another member
manufacturing operation Cut must be applied on the member with stub.

Y
L

LL

——

4 Plate to plate

> STUBT Member B 3
CuT X - position [mm] | 300 |
Material | < default » - @

Thickness [mm] | 10 |

Connection type |Bm‘ted *|

Dirmensions | To profile symmetrical . |

T - Top [mml 0 |

L - Left [mm] 0 |

4 Bolts
Type M16 - 10.9 -|=|

TL - Top layers [mm] | -30 |
LL - Left layers [mm] | -30 |
Shear plane in thread

Shear force transfer |Bearing - tension/shear interaction = |
4 Welds

Flanges 0 mm | < default » . |& ,J_L,l,J_L,I,Ji_,l,J_L,

Webs 0 mm | < default » N L P o
4  Stub

Explode

Thickness [mm] | 0 |

Is symmetrical

Inclination bottom [7]

10,0 |
Inclination right [] | 10,0 |
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Properties of manufacturing operation Stub:

e Member — select member to apply the stub on.

e X —position — input position of plate-to-plate connection from the beginning of
modified member.

e Material — select material of plates. Member material is taken as default.

e Thickness — input thickness of end plates.

e Connection type — select the connection type:

o Bolted — the connection is bolted using two end plates — one end plate is
welded to the stub, second on the end of modified member. Plates are
connected by bolts assembly.

o Welded - the connection is welded. End plate is welded to the stub and to the
end of modified member.

e Dimensions — select mode to determine the end plate dimensions:

o To profile — plate dimensions are defined by offset to top, bottom, left and
right most outer edge of cross-section.

o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.

o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.

o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.

o Circle —circular plate dimension is defined by outer radius and radius of
opening.

e T —Top - input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.

e L — Left—input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.

e B - Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.

e R —Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.

¢ Radius — input outer radius of circular end plate.

e Inner radius — input radius of opening in circular end plate.

Property group Bolts — see 5.4.23 Input of bolts by layers:

Properties group Welds — input of welds properties:
Welds — input of welds properties — see 5.4.22 Welds properties:

e Flanges — properties of welds on flanges of connected member.
o Webs — properties of welds on webs of connected member.

Properties group Stub — definition of stub:

o Explode — if the option is selected, the cross-section of stub is exploded to individual
plates. If the option is not selected, the cross-section of stub is prismatic and the same
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as the cross-section of modified member. If the stub is exploded, inclination of
individual plates can be defined.

e Issymmetrical — if the option is selected, the exploded stub is considered to be
symmetrical around vertical and horizontal axis and thus two inclinations can be
defined. If the option is not selected, inclinations can be defined on all sides of stub..

¢ Inclination bottom — input inclination of bottom plate of stub.
¢ Inclination right — input inclination of right plate of stub.
¢ Inclination top — input inclination of top plate of stub.
¢ Inclination left — input inclination of left plate of stub.
e ]|: o T -‘J: y M
-] -] =R
X

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

Plate to plate

Member ‘ B = |
X - pasition [mm] | 300 |
Material ‘ < defauit > 3 |§|
Thickness [mm] [10 |
Connection type ‘ Bolted = |
Dimensions ‘ To profile symmetrical il |

|

|

T - Top [mm] [0 |
L - Left [mm] [o

4 Bolts
Type M6 - 109 qE]

TL-Top layers [mm] | -30 |
LL - Left layers [mm] | -30 |
Shear plane in thread

Shear force transfer ‘ Bearing - tension/shear interaction '|
| 4 Welds

Flanges Omm‘-:defaul‘t) '|A—.‘.JA|J_‘ N |

Webs 0 mm |« defmult > Ly ol [ s | 1| L
| 4 Stub

Explode

Thickness [mm] | ] |

Is symmetrical

Inclination bottom [ | 10,0 |

Inclination right [1 | 10,0 |

Stub bolted on beam and welded on column.

Manufacturing operation Stub is applied on beam B. The operation divides the beam to two parts and creates two end
plates. One end plate is welded to the beam, second is welded to the stub. End plates are bolted together by bolts
assembly. The stub is exploded to individual plates and the plates are inclined to create taper.

Manufacturing operation Cut is applied on beam B to cut the beam B according the closer edge of column C - the stub is
welded to the flange of column C.
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5.4.10 Fin plate
Manufacturing operation Fin plate connects member using a connecting plate (transferring
mostly shear loads) to flange or web of another member.
|
T ||
S T
e @
Bl |[ 1
A
G0 |
J
Manufacturing operations | e | E\ | Deleteall || Calculate || Editor |
4 Fin plate
> FP1 Member Bl '_|
Member part I""‘Jn':- 1 '-|
Connected to |{i '-|
Material | < defaut > =
Thickness [mm] |10 |
Connection type |'EﬁﬁEd '-|
G - gap [mrm] | 10 |
C - Qverlap [mm)] | 140 |
T - Top [mm] 30 |
B - Bottom [mm] | -40 |
Location I Front '-|
MNotch
Motch offset [mm] | 10 |
4  Bolts
Type | '@
H — Haorizental layers [mm] | 40 |
W —Vertical layers [mm] | 40 |
Shear plane in thread
Shear force transfer |ﬁmnrlg--tumom'sl'ﬂrmharﬂchnn—'-|
4 Welds

Flate 0 mm |+deiault—h-—*|é élﬁl%l&

Properties of manufacturing operation Fin plate:
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Member — select member to be connected using fin plate to the “Connected to”
member.
Member part — select part of “Member”, which is connected using the fin plate to the
“Connected to” member.
Connected to — select member, to which is “Member” connected using the fin plate.
Material — select material of fin plate. Member material is taken as default.
Thickness — input thickness of fin plate.
Connection type — select the type of connection between fin plate and “Member:

o Bolted — selected “Member” is bolted to the fin plate.

o Welded - selected “Member” is welded to the fin plate.
G — Gap - input distance between “Member” and “Connected to” member.
O — Overlap — input overlap of fin plate and the web of “Member”, from the web
edge of “Member”.
T — Top — input offset of top edge of fin plate from the top edge of cross-section of
“Member”.
B — Bottom — input offset of bottom edge of fin plate from the bottom edge of cross-
section of “Member”.
Location — select side, on which the fin plate is applied:

o Front—fin plate is applied on one side of the web of selected member.

o Rear —fin plate is applied on the other side of the web of selected member.
Notch - switch on/off generation of flange (and web) notch in case the flanges of
connected member are aligned to flanges of “Connected to” member and the flanges
are in collision.

Notch offset — input distance between edges of plates in notched area.

Property group Bolts — definition of bolts in connection:

Type — select bolts assembly. Click J to add new bolts assembly.
H — Horizontal layers — input distances of horizontal bolt layers (separated by
spaces) from the centroid of overlap of fin plate and web of selected “Member”.
V — Vertical layers — — input distances of vertical bolt layers (separated by spaces)
from the centroid of overlap of fin plate and web of selected “Member”.
Shear plane in thread — if selected, the gross area of bolt (reduced by thread) is taken
into account in the bolts check.
Shear force transfer — select mode of transfer in bolt assembly.
o Bearing - Tension/shear interaction — interaction of shear and tension is
taken into account when checking bolts.
o Bearing — tension check and shear check are performed separately.
o Friction — a slip-resistance joint with pre-loaded bolts is used in calculation
model.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

Plate — properties of weld between fin plate and ‘Connected to’ member.
Member — properties of weld between connected member and fin plate (for welded
connection).
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Manufacturing operations EIIEH Deleteall | | Calculste  Editor

Name L | 4 Fin plate

FP1 Member |81 o
Member part |W¢'b‘ v|
Connected to |B v|
Iaterial |< defauit-> i |E—5|
Thickness [mm] | 10 |
Connection type |Bohnd '|
G - gap [mm] | 10 |
Q - Overlap [mm] | 140 |
T- Top [mm] | -30 |
B - Bottom [mm] | -40 |
Location |H°'\‘l v|
Motch &1
Motch offset [mm] | 10 |

4 Balts

Type [Mi6- 109 a2

H - Horizental layers [mm] | 40 |

V —Vertical layers [mm]
Shear plane in thread

Shear force transfer

40 |
&
|Bearing - tension/shear interaction |

Welds

Fin plate.

Plate

o mm|<defauk = '|¢‘éléli-|lji"|

140

G QfDas

Manufacturing operation Fin plate is applied on beam B1. The operation cerates new connecting plate bolted to beam B1
by a bolts assembly. The operation is also related to beam B — connecting plate is welded to web of beam B. Because
upper flanges of beams are aligned to each other, beam B1 is modified by notch.
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5.4.11 Gusset plate

Manufacturing operation Gusset plate connects bracing member to another member or to the
corner of two members or to the corner of column and base plate using a new gusset plate or
connects the bracing member to the existing gusset plate. The bracing member can also be
connected directly to the flange of member.
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Gusset plate
> GUSST Member D 3|
GUSS2 Connected to Mew plate 3|
4 New plate
R1 Type Member 3|
R1 - related to =" 5|
RZ Type Mone 5|
Material | < default > ==
Thickness [mm] | a |
B-width[mm] 400 |
H - depth [mm] | 150 |
X — paosition [mm] -50 |

4  Connection

& - gap [mm] | 20 |

Alignment |-Funi E-l

Connection type |ﬁnhul !-l
4 Welds

Plate 0 mm |W|é@m
4  Bolts

Type M6 - 109 5=

Reference line |-Hunhu-u-uu f-l

Rows [mm] 20 |

Pasitions [mm] | 3050 |

Grid Regular 3|

Shear plane in thread

Shear force transfer |ﬁmng—imnﬂhurm—'-|

Properties of manufacturing operation Gusset plate:
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e Member — select member to be connected using the gusset plate.
e Connected to — select gusset plate to connect the “Member” to the “Related to”
member:
o New plate — member is connected using newly created gusset plate.
o Existing plate — member is connected using existing plate:
= Plate —select the existing gusset plate to connect the member to.
o Member plate — member is connected directly to flange (part) of another

member:
= Member —.select another member to connect the member to its flange
(part).

= Part of member — select part of another member to be considered as
gusset plate. The connected member is connected to the selected part.

Properties group New plate — definition of newly created gusset plate:

e RI1 type — select type of connection part, to which is the gusset plate related:
o Member — gusset plate is related to member.
o Plate — gusset plate is related to another plate.

e R1 -related to — select the “Related to” member, to which the gusset plate is
connected.

e R2 type — select type of second connection part, to which is the gusset plate also
related:

o None — gusset plate is not related to any other connection part.
o Member — gusset plate is related to another member.
o Plate — gusset plate is related to another plate.

e R2 - related also to — select the second member, to which the gusset plate is also
related.

e Material — select material of gusset plate. Member material is taken as default.

e Thickness — input thickness of gusset plate. Value 0 means, that the thickness is
determined automatically according to the cross-section of member.

e B - width — input width of gusset plate (Iength on “Related to” member).

e H —depth — input height of gusset plate.

e X - position — input shift of gusset plate along the axis of “Related to”” member
(distance between plate edge centre and intersection of x-axis of connected member
and edge of “Related to ” member).

e Shape — select shape of gusset plate (for gusset plate between two “Related to”
members):

o Rectangular — the gusset plate is rectangular.
o Triangular — the gusset plate is triangular.
o Chamfered — the gusset plate is rectangular with chamfered corners. The
chamfer dimensions are defined by:
* D1 - input chamfer length along “Related to” member.
= D2 —input chamfer length along second “Related to”” member.

Properties group Connection

e G —gap — input distance between edge of “Related to” member and edge of connected
member.
e Alignment — select alignment of connected member to the gusset plate:
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o Centre — axis of connected member is aligned to the centre plane of gusset
plate.
o Front — one side of connected member is aligned to the face of gusset plate.
o Rear — the other side of connected member is aligned to the face of gusset
plate.
e Notched — select type of notch in gusset plate. Notch is available only if the alignment
IS set to centre.
o None — notch for gusset plate is created into the connected member.
o Rectangular — a rectangular opening around edges of the connected member
is created into the gusset plate.
o Rounding A - a rectangular opening around edges of the connected member
with internal rounding of corners is created into the gusset plate.
o Rounding B - a rectangular opening around edges of the connected member
with external rounding of corners is created into the gusset plate.
e Notch clearance — input extension of notch depth.
e Connection type — select type of connection between gusset plate and connected
member:
o Bolted — connected member is bolted to the gusset plate.
o Welded — connected member is welded to the gusset plate.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Plate — properties of weld between gusset plate and ‘Related to’ member.
e Member — properties of weld between connected member and fin plate (for welded
connection).

Properties group Bolts — see 5.4.24 Input of bolt assembly.
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Gusset plate

Member }D‘. I

Connected to } MNew plate I

New plate

R1 Type } iemk I

R1 - related to = |

R2 Type ‘None—'|

Material P —

Thickness [mm] | L] |

B — width [mm] [400 |

H-depth fmm] | 130 |

X — position [mm] | -50 |
| 4 Connection

G - gap [mm] | 20 |

Alignment } Front I

Connection type } Bolted I
| 4 Welds

| Plate 0 mm ‘W|&‘élél$l&|

| 4 Bolts

Type T

Reference line } Member x-axis I

Rows [mm] [20 |

Positions [mm] [3050 | ; z

Grid [Regulare | \N

Shear plane in thread

Shear force transfer "ﬁmﬂrg"‘tﬂmlfﬁl’m‘mtﬂmhm—'-|

Bolted connection of bracing diagonal to a new gusset plate.

Manufacturing operation Gusset plate to connect using new gusset plate is applied on bracing diagonal D1. The
operation creates new gusset plate. The newly created gusset plate is also related to the connection part of beam type —
to the beam CH. Gusset plate is cut according beam CH and is welded to it. Diagonal D1 is bolter to the gusset plate by a
bolts assembly. Diagonal D2 has not been connected yet.
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Manufacturing operations EIIZH Delete all || Calcuiate H Editor ‘

| 4 Gusset plate

GUsST

Member

Connected to

Plate

| 4 Connection

G - gap [mm]

Alignment I
[

Aligned plate  |Noplate

Connection type I‘-‘-.“:-'dn‘.

| 4 Welds

|Member Omm} defauli Ilj__l\l'l.lnlnlnl

Welded connection of bracing diagonal to an existing gusset plate.
Manufacturing operation Gusset plate to connect to the existing plate (created in previous picture) is applied on diagonal
D2. Diagonal D2 is welded to the gusset plate.
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QQ Dz,

D1 - dimension [mm] | 20

Gusset plate !
Member ! o ! ‘
Connected to !” lat !
MNew plate
R1 Type ! hemb !
R1 - related to !‘“’“ !
R2 Type |ﬂ ! s i
RZ - related also to |ﬂii ! .
Material ! default !"!
Thickness [mm)] | Q |
B — width [mm] [150 |
H - depth [mm] [150 |
Shape = !
|
|

D2 - dimension [mm] | 20

4 Connection

G - gap [mm] | 20
Alignment !
MNotched [y

|
Motch clearence [mm] | 0

Connection type |“ ided

4 Welds
Plate 0 mm | < default 10 P [ P Z
Member 0 mm | <-default 1 R I v

Bolted connection of bracing diagonal to the base plate using gusset plate.

Manufacturing operation Gusset plate to create new gusset plate is applied on diagonal D. The operation creates new
gusset plate. The new gusset plate is also related to the connection part of type Beam — to the column COL and is also
related to the connection part of type Plate — to the base plate. New gusset plate is cut according those parts and is
welded to them. Diagonal D is welded to the gusset plate.
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Gusset plate

D1 - gimension [mm] | 20

D2 - dimension [mm] | 20

EP1 Member D2 !
GUSS1 Connected to [1vew pl |
| 4 New plate

R1 Type ! Memb !

R1 - related to B1 !

R2 Type ! Memb !

R2 - related also to !‘" !

Material ! default !-!

Thickness [mm] [o |

B - width [mm] [ 180 |

H-depth[mm]  [180 |

Shape [ !

|

|

4 Connection
G - gap [mm] ‘ 20
Alignment !
Motched [

L
Motch clearence [mm] ‘ 0

Connection type |“ ided

4 Welds
Plate 0 mm | < default I
Member o] mm! defaul L

Welded connections of diagonals.
Manufacturing operation End plate is applied on beam B1 to connect the beam B1 by bolted end plate to the flange of

column C.

L.

G QfDas

Manufacturing operation Gusset plate to create new gusset plate is applied on diagonal D1. New gusset plate is also
related to the connection part of type Beam — to beam B1 and also to connection part of type Plate — end plate. New
gusset plate is cut according those parts and is welded to them. Diagonal D1 is welded to the new gusset plate.
Manufacturing operation Gusset plate to create new gusset plate is applied also on diagonal D2. New gusset plate is also
related to the connection part of type Beam —to beam B1 and also to second connection part of type Beam — column C.
New gusset plate is cut according those parts and is welded to them. Diagonal D2 is welded to the new gusset plate.
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Manufacturing operations EIIZH Delete all || Calcuiate H Editor ‘

Name T |J Gusset plate
STYC Member B1

Connected to

[
[
[
[
Member }

Member part

| 4 Connection

G - gap [mm] | -40 |
Alignment };‘nn I
Aligned plate Mo plate |
[ |
| |

Connection type

4  Bolts
Type Miz- 109 [=]
Reference line } Member x-axis I
Rows [mm] | 20 |
Positions [mm] | 50 |
Grid Regular |

Shear plane in thread
Shear force transfer ‘{icmmg—tcnsmt#shmrmb:m:hm—"|

x
I:Z
Bolted connection of diagonal to the cross-section part.
Manufacturing operation Gusset plate to connect to the part of cross-section is applied on diagonal B1. Diagonal B1 is
bolted to the bottom flange of beam C by bolts assembly.
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5.4.12 Base plate

Manufacturing operation Base plate creates base plate with concrete block on the beginning
of member.

Manufacturing operations lI' III |-D-hh-a|i—| |-ﬁnhh—| |-H-hu—|

[ »

4  EBase plate

> BP1 Member | |

Material | IE|
Thickness [mm] | 20 |
Dirmensions |M|

4 (Offsets
T - Top [mm] | 100 |
L - Left [mm] | 50 |
Coordinate system | |
Crientation | |
Rotation [7] | 0.0 |

4 Anchaors S5
Type | ﬁ
Ancharing length [mm] | 100 |
Anchor type |_|
TL- Top layers [mm] | 20 |
LL-Leftlayers [nm] | 20 |
Shear plane in thread

4 Welds
Flanges 0 mm |“|é@m
Webs 0 mm | defaubbo 7| s |l alh | ol | ol
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4  Foundation block

Concrete grade |C25.r'3ﬂ ! E|
Offset [mm] | 50 |
Depth [mm] | 300 |
Shear force transfer |Shear iron *|
Cross-section of shear iron | du=GONI{HEAT4D) e
Length of shear iron [mm] | 100 |
Martar jaint

Thickness [mm] | 0 |:

Properties of manufacturing operation Base plate:

Member — select member to apply the base plate on.
Material — select material of base plate. Member material is taken as default.
Thickness — input thickness of base plate.
Dimensions — select mode to determine the end plate dimensions:
o To profile — plate dimensions are defined by offset to top, bottom, left and
right most outer edge of cross-section.
o To profile symmetrical — plate dimensions are defined by offset to top and
left most outer edge of cross-section.
o Rectangle — plate dimensions are defined by distances of top, bottom, left and
right plate edge from the centroid of member cross-section.
o Rectangle symmetrical — plate dimensions are defined by distances of top and
left plate edge from the centroid of member cross-section.
o Circle —circular plate dimension is defined by outer radius and radius of
opening.

Properties group Offsets — definition of base plate dimensions

T — Top — input offset of top plate edge from most outer top cross-section edge or
centroid of cross-section.
L — Left — input offset of left plate edge from most outer left cross-section edge or
centroid of cross-section.
B — Bottom — input offset of bottom plate edge from most outer bottom cross-section
edge or centroid of cross-section.
R — Right — input offset of right plate edge from most outer right cross-section edge or
centroid of cross-section.
Orientation — select orientation of base plate (for inclined columns):

o Perpendicular — base plate is perpendicular to the member axis.

o Horizontal — base plate is horizontal — parallel to XY plane of global

coordinate system.

Radius — input outer radius of circular end plate.
Rotation — input base plate rotation about local x-axis of connected member.

Properties group Anchors — definition of anchor bolts — see 5.4.23 Input of bolts by layers.
Anchor type — select shape of anchor:

o Straight — the anchor is straight, without washers.
o Washer plate - circular — a circular washer plate is applied on anchor in
concrete.
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o Washer plate — rectangular — a rectangular washer plate is applied on anchor
in concrete.

o Size — input diameter of circular washer plate or side length of rectangular
washer plate.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Flanges — properties of welds on flanges of connected member.
e Webs — properties of welds on webs of connected member.

Properties group Foundation block — definition of concrete block:

e Concrete grade — select concrete grade of foundation block. Click J to add new
concrete grade.
e Offset — input offset of foundation block from the base plate edges.
e Height — input overall height of foundation block.
e Shear force transfer — select mode of transfer of shear force to concrete block:
o Friction — shear force is transferred by friction between base plate and
concrete only.
o Shear iron — shear force is transferred by shear iron.

o Anchors — shear force is transferred by anchors only.

e Cross-section of shear iron — select cross-section of shear iron. Click J toadd a
new cross-section.

e Length of shear iron — input length of shear iron from the bottom side of base plate.

e Mortar joint — if selected, the influence of base plate grouting is taken into account.

e Thickness — input thickness of mortar joint.
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LL

B

BI_L

1

Kl

Ry

RL A

1
as

TL
Lo

_IB
BL

L R

Manufacturing operations E“EI, el I !! I

Name

BP1

T

‘ TR (1

Base plate.

[sh

Dimensions |H |
| 4 Offsets
T-Top [mm] [ 100 |
L - Left [mm] [ 50 |
Coordinate system ! Fi by 1
Crientation ! i 1
Rotation [7] [00 |
4 Anchors
Type |mi6-109 El
Anchoring length [mm] | 100 ‘
Anchor type !“’ her ph 1
Size [mm] [100 |
TL- Top layers [mm] | 20 ‘
LL - Left layers [mm] [20 |
Shear plane in thread
| 4 Welds
Flanges 0 mm |edefault 1ol e [ [ [ |
Webs Ummi default i“'”‘ ﬂé&‘
| 4 Foundation block
Concrete grade |m ! = !
Offset [mm] [s0 |
Depth [mm] [ 300 |
I

Shear force transfer

Mortar joint

Cross-section of shear iron i%l‘|a|

Length of shear iron [mm] | 100

]

G QfDas

Manufacturing operation Base plate is applied on column COL. The operation creates new base plate, which is welded to
column COL. The concrete block is defined under the base plate. Shear force is transferred by the shear iron under the
base plate. The base plate is connected to the concrete block by anchors assembly. The anchors are provided with
circular washer plates.
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5.4.13 Splice

Manufacturing operation Splice adds a new splice on member or connects member to existing
splice. Splices can be welded or bolted. Two members can be connected by splice.

- ' F

Manufacturing operations |-ii | | A || Delete all | | Calculate || Editor |

4 Splice plate
> SPL1 Member B |
SPL2 Member part |Tﬂp flange 1 "|
Connected to |Nm plate - |
Positions | + . |
Material | < default = <.
Thickness [mm] | Q |
B1 [mm] 150 |
B2 [mm] 150 |
Offset 1 [mm] E |
Offset 2 [mm] E |
Connection type |Bn‘ted "|
4  Bolts

Type [Mi16--10 2|2
Reference line |Member H-3Xis . |
Rows fmm] 8040 -40; -80 |
Positions [mm] | 50402 |
Grid Regular 3

Shear plane in thread
Shear force transfer |Bearing - tension/shear interaction ™ |
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4  Splice plate

A

SPL1 Member 82

A

> | || sPL2 Member part |Tc:|p flange 1

A

Connected to | Existing plate

A

Plate spLi

s symmetrical
Connection type | Bolted - |

Properties of manufacturing operation Splice:

e Member — select member to apply splice on.
e Member part — select part of member, to which the splice plate is connected.
e Connected to — select splice plate to connect to the modified member:

o New plate — new splice plate is created to be connected to the modified

member.
o Existing plate — existing splice plate is connected to modified member.
= Plate — select existing splice plate.
= |ssymmetrical — if the option is selected, bolts assembly is created as
a mirror copy of bolts assembly on the second member connected to the
current splice plate.

e Position — select face of selected member part to apply the splice on:

o +-splice is applied on top face.

o —-splice is applied on bottom face.
e Material — select material of splice plate. Member material is taken as default.
Thickness — input thickness of splice plate. Value 0 means, that the thickness is
determined automatically according to the cross-section of member.
B1 — input length of splice plate in direction into the connected member.
B2 — input length of splice plate in direction out of the connected member.
Offset 1 — input offset of splice plate from one edge of selected cross-section part.
Offset 2 — input offset of splice plate from second edge of selected cross-section part.
Type of connection - select type of connection between splice plate and modified
member:

o Bolted — splice plate is bolted to the modified member.
o Welded — splice plate is welded to the modified member.

Properties group Bolts — see 5.4.24 Input of bolt assembly.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:

e Longitudinal — properties of welds in direction of x-axis of member.
e Transversal — properties of welds in direction perpendicular to x-axis of member.
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= ;1 H

Manufacturing operations | Delete all || Calculate || Editor |

| 4 Splice plate

> SPL1 Member
O spLz Member part
Connected to

Paositions

Material

Thickness [mm]
B1 [mm]

B2 [mm]
Offset 1 [mm]
Offset 2 [mm]

Connection type

4 Bolts

Type
Reference line
Rows [mm]
Positions [mm)]

Grid

Shear force transfer

Splice on beam flange

[80;40;-40,-80
[5040%2

Shear plane in thread

Beari . - ._|

QA Des

Manufacturing operation Splice is applied on beam B1. The operation creates new plate, which is bolted to the upper
flange of beam B1 by bolts assembly. Beam B2 has not been connected yet.
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Q%D

&l
8

B a

| 4 Splice plate

Member ‘_|

Member part 1 Top fi 1 !

Connected to 1' isti ] !

Plate ‘b|
Is symmetrical
Connection type |Bolted

L

Connecting beam flange to existing splice.

Manufacturing operation Splice is applied on beam B2. The operation connects upper flange of beam to an existing splice
plate (created in previous picture on beam B1). Positions of bolts is taken as mirror copy from the splice side on beam B1.
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> 5Pl

GUSST
SPL2
GUSS2

B, B,
_ljl
_Jllhm

Manufacturing operations | Delete all || Calculate || Editor |

Splice plate

Member

Member part
Connected to

Paositions

Material

Thickness [mm]

B1 [mm]
B2 [mm]

Offset 1 [mm]
Offset 2 [mm]
Connection type

Bolts

Type

Reference line

Rows [mm]

Positions [mm)]

Grid

Shear plane in thread

Shear force transfer

QQFDes

Combined operations Splice and Gusset plate to connect two beams (angle sections) and to connect diagonals (also angle

sections).

First manufacturing operation Splice is applied on beam B1 to create a new splice plate. The splice is bolted to the
bottom flange of beam B1 by a bolts assembly. The splice is widen to enable connection of diagonals.

Second manufacturing operation Splice is applied on beam B2 and it connects the beam to an existing splice plate
(created in previous Splice operation). Bolts assembly is taken as symmetrical from the splice side on beam B1.
Manufacturing operation Gusset plate is applied on diagonal D1. It connects beam D1 to an existing splice plate.
Manufacturing operation Gusset plate is also applied on diagonal D2. It connects beam D2 to the same existing splice

plate.
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5.4.14 Connecting plate (hollow sections)

Manufacturing operation Connecting plate connects bracing diagonal of hollow cross-section
to another member or to the corner of two members or to the corner of column and base plate.

Either a cap plate is created on the connected member, to which a connected plate is welded
or the connected plate is welded into the notch cut into the connected diagonal member.

The modified diagonal is connected either to a new connecting plate (welded to the “Related
to” member or to the existing connecting plate or directly to the cross-section part (flange) of
“Related to” member.

\

Manufacturing operations E|| Dizlete all || Calculate ||Edi'hr:rr v|

4  Connecting plate o
> CPL1 Member M2 7
Connected to | Mew plate = ‘
4  Mew gusset plate
R1 Type | Memizer . ‘
RY - related to M1 7L
RZ Type | MNone 5 ‘ 1
Materiaf < defauit > .
Thickness [mm] | 0 ‘
B - width [mm] | 200 |
H - depth [mm] | 150 |
X — position [mm] | 0 ‘—
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Connection

X - position [ram]
Material
Thickness [mm]
Alignment

Type

L - plate length [mm]

B — plate width [mm]

E - plate excentricity [rmim)]
Thickness of cap [mm]

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

Cap plate shaps

Connection type

| 300 \

| < default > o[

lo

| Rear o

|Cap plate -~
| 150

|
|
|
|
E }
|
|
|
|

lo
lo

Rectangle -
Boltes .

Refersnce line
Rows [mm]
Positions [mm)]

Grid

Shear plane in thread

Shear force transfer

4 Welds
Plate 0 mm | defaultymm| ke
Cap plate Owwﬂ’mlﬁéé
Tongue C'Wﬂ’mlﬁéé
4  Bolts
Type [Mi16-10. o[

| Member x-axis g ‘
[ |
| 5050 \
| Regular & ‘
| Bearing - tension/shear interaction - ‘

<]

Properties of manufacturing operation Connecting plate:

e Member - select member to be connected using the connecting plate.
e Connected to — select connecting plate to connect “Member” to “Connected to”

member:

o New plate — member is connected using newly created connecting plate.
o New plate 2x — member is connected using pair of newly created connecting
plates - connected plate is between two connected (gusset) plates.
o Existing plate — member is connected using existing plate:
= Plate — select the existing plate to connect the member to.
o Member plate — member is connected directly to flange (part) of another

member:

= Member — select another member to connect the member to its flange

(part).

= Part of member — select part of another member to be considered as
connecting plate. The connected member is connected to the selected

part.

Properties group New plate — definition of newly created plate, welded to “Related to”

member:
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R1 type — select type of connection part, to which is the connecting plate related:

o None - connecting plate is not related to any other connection part.

o Member — connecting plate is related to member.

o Plate — connecting plate is related to another plate.
R1 - related to — select member, to which the connecting plate is connected.
R2 type — select type of second connection part, to which is the connecting plate also
related:

o None — connecting plate is not related to any other connection part.

o Member — connecting plate is related to another member.

o Plate — connecting plate is related to another plate.
R2 — related also to — select the second member, to which the connecting plate is also
related.
Material — select material of connecting plate. Member material is taken as default.
Thickness — input thickness of connecting plate. Value 0 means, that the thickness is
determined automatically according to the cross-section of member.
B — width — input width of connecting plate (Iength on “Related to” member).
H — depth — input height of connecting plate.
X - position — input shift of gusset plate along the axis of “Related to” member
(distance between plate edge centre and intersection of x-axis of connected member
and edge of “Related to ” member).
Shape — select shape of connecting plate (for connecting plate between two “Related
to” members):

o Rectangular — the connecting plate is rectangular.

o Triangular — the connecting plate is triangular.

o Chamfered — the connecting plate is rectangular with chamfered corners. The

chamfer dimensions are defined by:
* D1 - input chamfer length along “Related to” member.
* D2 — input chamfer length along second “Related to” member.

Properties group Connection:

X — position — distance between axis of “Related to” member and edge of “Member”
or edge of cap plate (in the axis of “Member”).

Material — select material of connecting plate.

Thickness — input thickness of connecting plate. Value 0 means, that the thickness is
determined automatically according to the cross-section of member.

Alignment — select alignment of connected plate to connecting plate:

o Front — connected plate is aligned to one side of connecting plate.

o Rear — connected plate is aligned to the other side of connecting plate.

o Centre — connected plate is aligned to the centre of connecting plate.

Type — select type of connection between connected member and connecting plate:

o Cap plate — end of connected member is closed by a cap plate, the connected
plate is welded to the cap plate.

o Cap plate 2x — end of connected member is closed by a cap plate, two
connected plates are welded to the cap plate (connecting plate is between two
connected plates).

o Notched plate - walls — notches for webs/flanges of connected members are
created in connected plate. Member is welded to the notches — inner welds
inside the connected member are possible.
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o Notched plate - rectangle — a rectangular notch rounding the outer edges of
connected member is created in connected plate. Connected member is welded
into the notch.

o Notched member — connected plate is welded into the notch, which is cut into
the connected member.

L — plate length — input length of connected plate from the edge of cap plate or edge
of connected member.

B — plate width — input width of connected plate. Value 0 means, that the width of
connected plate is calculated automatically according to the cross-section of connected
member or according to the cap plate.

O - overlap — input of connected plate overlap into the connected member (length of
notch in connected member. Only for connection type Notched member.

E - Plate eccentricity — input eccentricity between connected plate and axis of
connected member (shift of connected member from the axis of connected plate).
Thickness of cap plate — input the thickness of cap plate. Value 0 means, that the
thickness is determined automatically. Only for connection type Cap plate.

Cap plate offset (LL RR TT BB) — input offsets of cap plate dimensions in format
Left Right Top Bottom — all offsets are different or Left Top — left and right offsets are
identical, top and bottom offsets are identical or Left = all offsets are identical. Only
one offset value is defined for circular cap plate.

Cap plate shape — select shape of cap plate:

o Rectangular — connected member is closed by rectangular cap plate.

o Circular — connected member is closed by circular cap plate.

Connection type — select type of connection between connected plate and connecting
plate:

o Welded — connecting plate is welded to connected plate.

o Bolted — connecting plate is bolted to connected plate by bolts assembly.

Properties group Bolts — see 5.4.24 Input of bolt assembly.

Properties group Welds — input properties of welds between connecting plate and “Related
to” members and between connected plate and connected member — see 5.4.22 Welds
properties:

Plate — properties of weld between connecting/gusset plate and ,,Related to* member.
Cap plate — properties of weld between cap plate and connected member.

Tongue — properties of weld between connected plate (tongue) and cap plate, or
between connected plate (tongue) and connected member.

Tongue to plate — properties of weld between connecting (gusset) and connected
(tongue) plates.

Length of inside weld — input length of weld inside the connected member for
connecting plate with notches for walls/flanges.
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Manufacturing operations El\zl\n. S| e (=

D

Name ‘ 4 Connecting plate

\ cpL1 Member B |

Connected to [ i

‘ 4 New gusset plate

R1 Type |Memper T
R1- related to

R2 Type [ |
Material |\« defauit l=]
Thickness [mm] [o |E
8 - width [mm) [200 |
H - depth [mm] [150 |
X — position [mm] ‘ 0 ‘

4 Connection

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

Cap plate shape

X - position [mm] ‘ 300 ‘
Material | < defauit [
Thickness [mm] [0 |
Alignment [ |
Type [ | |
L - plate length [mm] [150 |
B - plate width [mm] [0 |
E - plate excentricity [mm] ‘ 0 ‘
Thickness of cap [mm] ‘ 0 ‘

|

I

I

| Bolted

Connection type -

Connection of bracing diagonal B (rectangular hollow section) to a new connecting plate.

Manufacturing operation Connecting plate is applied on diagonal B. The operation is related to connection part of Beam
type — column C. The operation creates new connecting plate, welded to column C. On the connected member, the
operation creates a cap plate closing the diagonal and connected plate welded to the cap plate. Connected plate and
connecting plate are bolted by bolts assembly.
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Manufacturing op ions El \;l‘ Del I | [ Caleulate || Ed
cPL1 NMember \H

> [@] ez Connected to Eisting pl

Plate L
‘ 4 Connection

X - position [mm] | 300 ‘
M aterial | < defaul B
Thickness [mm] [o
Alignment Rear
Type PO
L-plste length [mm] [ 150
B-platewidth [mm] [0
O - Overlap [mm) [ 100

E - plate excentricity [mm] | 1]

(Bolted

Connection type

‘ 4 Welds
| Tongue 0 mim |-<-defaglt Y| e e

‘ 4 Baolts

Type Mi5- 109 |

Reference line [ Mem i

Rows [mm] [o

Positions [mm] | 5050

Grid | Regul

Shear plane in thread

Shear force transfer | Beari ion/sh

Connection of bracing diagonal B2 (rectangular hollow section) to an existing connecting plate.

Manufacturing operation Connecting plate is applied on diagonal B2. The operation connects diagonal B2 to the existing
connecting plate (created in previous picture). The operation creates a notch in connected member. The connected plate
is welded into the notch. Connected plate and connecting plate are bolted by bolts assembly.
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A @) (5= B8
Qﬂ@\BC%'):—//" X

Manufacturing of ions El\gl} Del I ! ! lculs ” Ed |

Connecting plate I~

[8n) Mermber b2 1

CcPL1 Connected to New pl |
New gusset plate
R1 Type I by |
R1 - related to 1 1
R2 Type 1 Memb 1
R2 - related also to ‘ﬂ 1
Waterial [ dles !"‘!
Thickness [mm] | 1] ‘
B - width [mm] [ 200 = C
H — depth [mm] [ 200 | T
Shape } |
D1 - dimension [mm] | 20 ‘
D2 - dimension [mm] | 20 ‘

4 Connection

X - position [mm] | 350 ‘
Waterial 1 defaul !"!
Thickness [mm] [o |
Alignment 1 Fi 1
Type 1 P b I .
L-plate length [mm] [ 150 | \'\
B - plate width [mm] | 0 ‘ k A
O - Overlap [mm] [100 | .
E - plate excentricity [mm] | 0 ‘ = .

Connection of diagonals D1 and D2 (rectangular hollow sections) to the frame knee.

Manufacturing operation End plate is applied on beam B1 to connect the beam using an bolted end plate to the flange of
column C.

Manufacturing operation Connecting plate is applied on diagonal D1 to create new connecting plate. The operation is
also related to connection part of Beam type — beam B1 and is also related to connection part of Plate type — to the end
plate, which connects beam B1 to the column C. The connecting plate is cut according those parts and it is welded to
them. The operation creates cap plate on connected member. Connected plate is welded to the cap plate. Connected
plate and connecting plate are bolted by bolts assembly.

Manufacturing operation Connecting plate is applied on diagonal D2 to create new connecting plate. The operation is
also related to connection part of Beam type —beam B1 and is also related second connection part of Beam type — to the
column C. The connecting plate is cut according those parts and it is welded to them. The operation creates notch into
the connected member. Connected plate is welded into the notch. Connected plate and connecting plate are welded.
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QQFDes

Manufacturing operations | Delete all | [ Calculate | Editor =

Name L ‘ 4 Connecting plate I~
DI~ e |
Connected to I“ ber plate 1
Member B |
Member part I"'—..,." ge | }

‘ 4 Connection

X - position [mm] ‘ 300 ‘
Waterial I defaul :“I
Thickness [mm] ‘ 0

Alignment I'

Type I Cap pla L

L - plate length [mm]

B - plate width [mm]

Thickness of cap [mm]

E
[0
E - plate excentricity [mm] ‘ 0
[0
[

Cap plate offset (LLRR TT BB) [mm]

Cap plate shape

Connection type

‘ 4 Welds

Cap plate 0'""‘1 . [ P O

|
Tongue 0 mim [ edefantis | ok [k e[
1L 1

‘ 4  Bolts

Type

Reference line

Rows [mm] ‘ 0 ‘ e

Connection of diagonal to a cross-section part.

Manufacturing operation Connecting plate is applied on diagonal B1. The operation connects diagonal B1 (rectangular
hollow section) to the upper flange of cross-section of beam B. The operation creates a cap plate on diagonal B1.
Connected plate is welded to the cap plate. Connected plate is bolted to upper flange by bolts assembly.
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5.4.15 Cleat

Manufacturing operation Cleat connects web or flange of member to other member using
bolted or welded angle profile.

Manufacturing operations || [¥s| [nDeletealin| [sGalculates] [nEditons|

4 (leat

> CLEATT Member |E1 *|
Member part |Web 1 . |
Mermber 2 | B2 . |
Type of 'Connected to' |I'u'|emher '|
Connected to | B . |
Profile 81 - HFLuel00x65x0 = | /||
Profile conversely

L - Cleat length [mm] | 0 |
S - Cleat shift [nm] | 0 |
Location |Eo‘bh v|
|
|

Connection type | Bolted x
- gap [mm] | 10
Motch
4  Baolts
Type [ Mi16- 0.9 .
Rows [mm] | 0 |
Pasitions [mm] |25, 25 |
Grid Regular 3

Shear plane in thread
Shear force transfer | Bearing - tension/shear inter |
Same on both legs

Properties of manufacturing operation Cleat:

e Member — select member to be connected using the cleat.
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e Part of member — select part of cross-section, on which is the cleat applied.

e Member 2 — select second member (opposite to Member) to be connected by cleat to
the “Connected to” member. If the connection is bolted, the same bolt assembly as for
Member is used.

e Type of ,Connected to* — select type of connection part, to which the connected
member is connected using the end plate(s):

o Member — member is connected to another member.
o Plate — member is connected to plate.
e Connected to — select member, to which ‘Member’ is connected by cleat.
e Cross-section — select cross-section of cleat — rolled or cold formed L-profile. Click

£ to change cross-section parameters. Click * to add a new cross-section and
assign it to the cleat.
e Profile conversely — if the option is selected, the cross-section of cleat is mirrored. It
is used for cleats with different width of flanges.
e L — Cleat length — input length of cleat. Value 0 means that the length is determined
automatically according to the cross-sections of connected members.
e S - Cleat shift — input longitudinal shift of cleat in direction of the local x-axis of the
cleat.
e Location — select cleat location:
o Front —cleat is placed on one side of selected cross-section part of connected
member.
o Rear —cleat is placed on the other side of selected cross-section part of
connected member.
o Both —cleat is placed on both sides of selected cross-section part of connected
member
e Connection type — select the manner of connection:
o Bolted —cleat is bolted to both members using bolts assembly.
o Welded — cleat is welded to both members.
o Welded to ,Member¢- cleat is welded to the ‘Member’ and is bolted by bolts
assembly to “Connected to” member.
o Welded to “Connected to* — cleat is bolted by bolts assembly to the
‘Member’ and welded to “Connected to” member.
e G - Gap — gap between connected member and ,Connected to* member.
¢ Notch - switch on/off generation of flange (and web) notch in case the flanges of
‘Member’ member are aligned to flanges of “Connected to” member and the flanges
are in collision.
¢ Notch offset — input distance between edges of plates in notched area.

Properties group Bolts — see 5.4.24 Input of bolt assembly. The change of reference line is
not allowed, bolts are related to the centroid of individual cleat flanges.

e Same on both legs — if not selected, the different bolts assembly can be specified for
each leg of cleat, otherwise the bolt assembly definition is common for both legs.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties:
e Member — properties of weld between cleat and connected member.
e Connected to - properties of weld between cleat and ,Connected to* member.
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QA FDas

Cleat

Member

Member part

Type of 'Connected to'
Connected to

Profile

Profile conversely

L - Cleat length [mm]
5 - Cleat shift [mm]
Location

Connection type

Netch

4  Bolts

Type

Rows [mm]
Positions [mm] -30:30
Grid
Shear plane in thread v
Shear force transfer i %(

Same on both legs

AL

|

Manufacturing operation Cleat is applied on member B1. The cleat is applied on both sided of web of member B1 and it
is connected to the web of beam B using bolts assembly.
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5.4.16 Stiffening member

Manufacturing operation Stiffening member adds a new member into the connection. Such
member acts only as stiffening, neither loads, nor supports can be applied on it, also stiffness
analysis cannot be performed for the member.

The stiffening member is defined by cross-section, length and position. Stiffening element can
be positioned generally or can be referred to selected cross-section part or to other plate.

_L, L,

Manufacturing operations | e | | ® || Deleteall-| |- Caleulate || Editor |

4 Stiffening member

> SM1 Crosssection | deiCONIHEAT40) .
Member plate |Tnpﬂange 1 '|
L1 - Length [mm] | 100 |
L2 - Length [mm] | 100 |
Mirror ¥

Mirror Z

Offset ey [rmm) | 0 |

Offset ez [mm] | 0 |

X - position [mm] | 200

4 Crigin

Crigin | Member G |
Member |E . |
Plate Bottom flange 1 5
Type |Daub-|er G |
Location | Front . |

|

|

Rotation[] |00

4 Welds
Weld 0 mr‘n| < default > = ||ll_|-. .-t_Luln‘_Hlélr'_L

Properties of manufacturing operation Stiffening member:
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Group Stiffening member:

Cross-section — select cross-section of stiffening member. Click . to change cross-

section parameters. Click *  to add a new cross-section and assign it to the stiffening
member.

Member plate — select plate of stiffening member, which is positioned to the stiffened
plate.

L1 — input first part of length of stiffening member (from the origin of member in the
direction opposite to direction of x-axis of stiffening member).

L2 — input second part of length of stiffening member (from the origin of member in
the direction of x-axis of stiffening member).

Mirror Y — if selected, the cross-section of member is mirrored according to plane
XY of local coordinate system of member.

Mirror Z — if selected, the cross-section of member is mirrored according to plane XZ
of local coordinate system of member.

Offset ex — input of offset (eccentricity) of the current member in the direction of x-
axis of local coordinate system of the member.

Offset ey — input of offset (eccentricity) of the current member in the direction of y-
axis of local coordinate system of the member.

Offset ez — input of offset (eccentricity) of the current member in the direction of z-
axis of local coordinate system of the member.

Group Origin:

Origin — select origin to define the position of the stiffening member:
o Joint — position of stiffening member origin is related to the theoretical origin
of the whole joint.
o Member — position of origin of selected plate of stiffening member is related
to the selected cross-section part of selected member.
o Plate — position of origin of selected plate of stiffening member is related to
another selected plate.
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5.4.16.1 Stiffening member related to joint origin

Following properties can be defined for the stiffening member related to the joint origin:

4  Crigin
Crigin |Jm'nt
B - Direction [] | 0,0
y - Pitch [7] 430
o - Rotation [7] | 0.0

Insert X [mm] | 0

Insert Y [mm] | 0

InsertZ [mm] | -350

about the local x-axis of the member.

e B —direction — input the
rotation of stiffening member
about Z-axis of global coordinate
system (the direction of member
in global XY -plane).

e vy —pitch —input the angle
between the stiffening member x-
axis and the XY -plane of global
coordinate system.

e a - rotation — input the
rotation of the stiffening member

e Insert X —input distance of stiffening member origin from joint origin in direction of

global X-axis.

e InsertY —input distance of stiffening member origin from joint origin in direction of

global Y-axis .

e Insert Z — input distance of stiffening member origin from joint origin in direction of

global Z-axis.
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5.4.16.2 Stiffening member related to member

Following properties can be defined for the stiffening member related to member:

4 Crigin
Crigin |Member "|
Member | B = |
Plate |Bc:ttom flange 1 = |
Type | Doubler = |
Location | Front = |
X - position [mm] | 200 |
Rotation [7] | 0,0 |

selected part of member:

e Member — select member
to relate the selected plate of
stiffening member to.

e Plate — select part of
selected member to relate the
selected plate of stiffening
member to.

e Type — select type of
selected plate of stiffening
member. The selected type affects
the default position of plate to the

o Rib — the neutral plane of selected plate of stiffening member is perpendicular
to the plane of selected part of member. Origin of selected plate of stiffening
member is placed to the origin of selected part of member with such offset that
the plate origin is on the face of selected part of member.

o Widener — the neutral plane of selected plate of stiffening member is identical
to the neutral plane of selected part of member. Origin of selected plate of
stiffening member is placed to the origin of selected part of member.

o Doubler — the face of selected plate of stiffening member is identical to the
face of selected member part. Origin of selected plate of stiffening member is
placed to the origin of selected part of member with such offset that the faces
are identical.

Location — side location of selected plate of stiffening member:

o Front —plate is applied on one side of selected member part.

o Rear —plate is applied on the other side of selected member part.

o Centre — plate is applied to the mid of selected member part. This option is
available only for Widener type.

X- position — input shift of selected plate of stiffening member along the local x-axis
of selected member.

Index of edge — for Widener type input number of edge of stiffened plate, on which
the selected plate of stiffening member is applied as widener.

Rotation — input rotation of selected plate of stiffening member about the normal of
stiffened member.

Pitch — for Rib plate type defines inclination of plate plane from the normal of
selected member part. For Widener plate type defines inclination of plate plane from
the plane of selected member part.
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5.4.16.3 Stiffening member related to plate
Following properties can be defined for the stiffening member related to plate:

4 Origin e Plate —select

— existing plate to relate the
Origin Plate " selected plate of stiffening
Plate | EP1 v | member to.
Type | Doubler . | b Type - SE‘|E?C1' ty_pe of
Locstion |ant ,| selected plate of stiffening

member. The selected type

X- position [mm] | 150 | affects the default position of
¥ - position [mm] | 180 | plate to the selected plate:
Rotation [°] | 00 | o Rib—the

neutral plane of selected
plate of stiffening member is perpendicular to the plane of stiffened plate.
Origin of selected plate of stiffening member is placed to the origin of
stiffened plate and the origin of selected plate of stiffening member is on the
face of stiffened plate.

o Widener — the neutral plane of selected plate of stiffening member is identical
to the neutral plane of stiffened plate. Origin of selected plate of stiffening
member is placed to the origin of stiffened plate.

o Doubler — the face of selected plate of stiffening member is identical to the
face of stiffened plate. Origin of selected plate of stiffening member is placed
to the origin of stiffened plate with such offset that the faces are identical.

e Location — side location of selected plate of stiffening member:

o Front —plate is applied on one side of selected member part.

o Rear —plate is applied on the other side of selected member part.

o Centre — plate is applied to the mid of selected member part. This option is
available only for Widener type.

e X- position — input shift of selected plate of stiffening member along the local x-axis
of stiffened plate.

e Y —position — input shift of selected plate of stiffening member in direction of the
local y-axis of stiffened plate.

e Rotation — input rotation of selected plate of stiffening member about the normal of
stiffened member.

e Pitch —for Rib plate type defines inclination of plate plane from the normal of
selected plate. For Widener plate type defines inclination of plate plane from the
plane of selected plate.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties.
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Qe

Jleplay

Manufacturing operations | Deleiesalls| [-Caleulates| [ Editer |

Stiffening member

Cross-section |+-€GN4—{HE&H8)—"I7‘L|2|
Length [mm] | 500 |
Mirror ¥ [}

Mirror £ [}

Offset ex [mm)] | o |
Offset ey [mm] | 1] |
Offset ez [mm] | 0 |

4 COrigin

Crigin IJu.'m
B - Direction [] [ 0,0
y-Pich 1 [450
a- Rotation [] [ 00
Insert X [mm] | 50

Insert ¥ [mm] | 1]

InsertZ [mm] | -400

L,

Stiffening member.
Position of stiffening member SM1 is defined by coordinates related to the joint origin. Stiffening member SM1 is cut
according to column C and beam B.
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5.4.17 Stiffening plate

Manufacturing operation Stiffening plate adds a new plate into the connection. The plate can

be positioned generally or can be referred to selected cross-section part or to other plate.

_.f”'ﬂ'“““-::_

/f

L B1 “ 82 -

Manufacturing operations || || [nDeletealln| [sCalculates] [nEditons]

4  Stiffening plate
> | Material

Crigin
X [mm]
Y [mim]
£ [mm]
Rx[1]
Ry [']
Rz []

B1 - width [mm] | 0
B2 - width [mm] | 200
K1 - height [mm] | 120
K2 - height [mm] | 0

|« default > -
Thickness [mm] | 10
Shape | Rectangular =

Joint

| 200

o

0

(s}

| 00

| 00

| 00

Properties of manufacturing operation Stiffening plate:

e Material — select material of plate. Member material is taken as default.

e Thickness — input thickness of plate.

e Shape — select shape of stiffening plate:

o Rectangle — a rectangular stiffening plate is defined:

= B1-width —input first part of plate width (from the origin of plate
against the direction of x-axis of local coordinate system of plate).

= B2 - width — input second part of plate width (from the origin of plate

in the direction of x-axis of local coordinate system of plate).

» H1 - height — input first part of plate height (from the origin of plate in
the direction of y-axis of local coordinate system of plate).
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= H2 - height — input second part of plate height (from the origin of plate
against the direction of y-axis of local coordinate system of plate).

o Circle —acircular stiffening plate is defined:

» Radius — input radius of circular plate.
o Polygon — create general stiffening member importing geometry from z DXF
file:
= DXF — start import of plate geometry from DXF file — see 5.4.17.4
Import of plate from DXF file.
e Origin — select origin to define the position of the plate:

o Joint — position of plate origin is related to the theoretical origin of the whole
joint. Plate related to joint origin is not connected to any connection part. It
must be connected by other manufacturing operations (plate cut, bolts
group...).

o Member — position of plate origin is related to the selected cross-section part
of selected member.

o Plate — position of plate origin is related to another selected plate.

5.4.17.1 Stiffening plate related to joint
Following properties can be defined for the plate related to the joint origin:

e X —input distance of plate origin from joint origin in direction of global X-axis.

e Y —input distance of plate origin from joint origin in direction of global Y-axis .

e Z —input distance of plate origin from joint origin in direction of global Z-axis.

e Rx—input rotation about axis through the plate origin and parallel to the global X-
axis.

e Ry —input rotation about axis through the plate origin and parallel to the global Y-
axis.

e Rz - input rotation about axis through the plate origin and parallel to the global Z-
axis.
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5.4.17.2 Stiffening plate related to member

Following properties can be defined for the plate related to member:

F

Stiffening plate

Material | < default = -

Thickness [mm] | 10 |
Shape | Rectangular " |
B1 - width [mm] |0 |
B2 - width [mm] | 200 |
H1 - height [mm] | 120 |
H2 - height [mm] | 0 |
Crigin |Member "|
|
|
|
|
|
|

Member | B -~
Plate Web 1 .
Type | Doubler "
Location | Front -~

# - position [mm] | 0

Rotation [] |00
4  Welds
Weld 0 I'nr'rll < default » - |,i_

Member — select member to relate the new plate to.

Plate — select part of selected member to relate the new plate to.

Type — select type of new general plate. The selected type affects the default position
of plate to the selected part of member:

o Rib —the neutral plane of new plate is perpendicular to the plane of selected
part of member. Origin of new plate is placed to the origin of selected part of
member with such offset that the plate origin is on the face of selected part of
member.

o Widener — the neutral plane of new plate is identical to the neutral plane of
selected part of member. Origin of new plate is placed to the origin of selected
part of member.

o Doubler — the face of new plate is identical to the face of selected member
part. Origin of new plate is placed to the origin of selected part of member with
such offset that the faces are identical.

Location — side location of general plate:

o Front —plate is applied on one side of selected member part.

o Rear — plate is applied on the other side of selected member part.

o Centre — plate is applied to the mid of selected member part. This option is
available only for Widener type.

X- position — input shift of plate along the local x-axis of selected member.

Rotation — for Rib plate type defines rotation of plate about the axis through plate
origin and parallel to the direction of H-dimension of the plate. For Doubler plate type
defines rotation about axis through plate origin and perpendicular to the plane of plate.
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e Pitch —for Rib plate type defines inclination of plate plane from the normal of
selected member part. For Widener plate type defines inclination of plate plane from
the plane of selected member part.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties.
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5.4.17.3 Stiffening plate related to plate
Following properties can be defined for the plate related to another plate:

4 Stiffening plate

Material | < default = -

Thickness [mm] | 10

Shape | Rectangular "
B1 - width [mm] |0
B2 - width [mm] | 200
H1 - height [mm] | 120

H2 - height [mm] | 0

Plate sp2 .
Type Rib -
Location | Front &

# - position [mm] | 0

Y - positicn [mm] | 0

|
|
|
|
|
|
Crigin | Plate " |
|
|
|
|
|
|
|

Rotation [] |00
Pitch [7] |00
4  Welds
Weld 0 I'nr'rll < default » - |,i_

e Plate — select plate to relate the new plate to.

e Type — select type of new plate. The selected type affects the default position of plate

to the selected part of member:

o Rib —the neutral plane of new plate is perpendicular to the plane of selected

plate. Origin of new plate is placed to the origin of selected plate with such

offset that the plate origin is on the face of selected plate.

o Widener — the neutral plane of new plate is identical to the neutral plane of
selected plate. Origin of new plate is placed to the origin of selected plate.

o Doubler — the face of new plate is identical to the face of selected plate. Origin
of new plate is placed to the origin of selected plate with such offset that the

faces are identical
e Location — side location of general plate:
o Front —plate is applied on one side of selected member part.
o Rear — plate is applied on the other side of selected member part.
e X- position — input shift of plate along the local x-axis of selected plate.

Y — position — input shift of plate in direction of the local y-axis of selected plate.
Rotation — for Rib plate type defines rotation of plate about the axis through plate
origin and parallel to the direction of H-dimension of the plate. For Doubler plate type
defines rotation about axis through plate origin and perpendicular to the plane of plate.
Pitch — for Rib plate type defines inclination of plate plane from the normal of
selected plate. For Widener plate type defines inclination of plate plane from the
plane of selected plate.
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Properties group Welds — input of welds properties — see 5.4.22 Welds properties.
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5.4.17.4 Import of plate from DXF file

To create new stiffening plate by the import from DXF file click DXF in properties group
Stiffening plate.

Following entities can be imported from the DXF file: LINE, POLYLINE, SPLINE, ARC,
CIRCLE, TEXT. Blocks are not taken into account during export, must be exploded to single
entities before import.

Millimeters =" E Z Tolerance ; 2 R .
I_* |_x I_" i : Ll : L ‘_E [ gl
M| m — | Discretisation| 5= = —
Xy ¥ YZ Mumbers Consecutive || Outiine Opening Undo  Clear

Details

=
Drawing boundaries are 534,500 x 466,000 mm —

466 Omm

O

534.5mm

Data

Id T |Entity T | Layer T Color

0 Line B15 |
Line B15
Line B15
U Line B15

Line B13
Line B15

Circle

e v e W e =

Line

The content of imported DXF file is displayed in the dialog Import a plate geometry from
DXF.

The proper units, which correspond with units of DXF file, must be set in ribbon group
Settings. Otherwise the dimensions of plate can be wrong.

The lines, which create the outline or opening of plate, should be selected in the main
window. The selected group of lines should be continuous and should create a closed
polygon.

Lines can be selected like standard irregular selections in Windows applications — hold CTRL
and select single lines. To select lines, which are continuous to the selected line, click
Consecutive in the ribbon group Settings.

The selected group of lines must be converted to:

e Plate outline. To convert the lines click Outline in the ribbon group Shape.
e Plate opening. To convert the lines click Opening in the ribbon group Shape.
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The converted outlines and openings are drawn in the Details window. Click Clear in ribbon
group Shape to delete the converted parts of the plate.
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—

LR B8
B

Stiffening plate

Material [ < de

Thickness [mm] | 10

Shape

L
B1 - wisth [mm] [0

B2 - width [mm] [ 100

H1 - height [mm] [0

H2 - height [mm] [ 100

[emb

Crigin |
Member I"
Plate !" p i
Type I..r- .
Location &

X - position [mm] | 1]

Pitch [] [00
| 4 Welds
|

Stiffening plate.

Manufacturing operations Stiffening plate create plates P1 and P3 as wideners of top flange of beam B1.

Weld 0 mm |« defau
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QP Das

.
-
_H

B, B,

Manufacturing operations \EI\EI} Deletz all | Calculate | Editor |

| 4 Stiffening plate

Material | e-defaul =

. |
Thickness [mm] | 10

Shape |
B1 - wisth [mm] [0
B2 - width [mm] [ 101
H1 - height [mm] [0

H2 - height [mm] | 60

Crigin
Member

Rib

Type

Location

M
™
Miaby 1
B

[
i
[
|
Plate !
[

X - position [mm] | 300

|
|
|
n |
|
|
|
|
|
|
|
|
|

Rotation [7] [00
Pitch [ [00
| 4 Welds
|Weld 0 mm | defal 151 O

Stiffening plate.
Manufacturing operation Stiffening plate creates plate P2 defined as a rib on the web of member B. Plate P2 is welded to
the web.
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R
M,

.B1.Bz.

Manufacturing operations \EI‘ Delete all || Calculste || Editor |

Stiffening plate

Stiffening plate.

Materizl |“- default > v|§|
Thickness [mm] | 10 |
Shape |Re{tangular T |
B1 - wicth [mm] [0 |
B2 - wigth [mm] | 200 |
H1 - height [mm] [40 |
H2 - height [mm] |4U |
Crigin |"""3"""-"Er v|
Member |B v|
Plate |T"-'H-3"(‘a“9E 1 v|
Type |Dovbler 7
Location |F“3"‘- i |
X - position [mm] | 100 |
Rotation [7] | 0o |
Welds

Welg 0 mim |- clefautt- ] i [k

B QERD::

Manufacturing operation Stiffening plate creates plate P4 as a doubler of top flange of member B. Plate P4 is welded to

the flange.
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5.4.18 Plate cut

Manufacturing operation Plate cut modifies shape of plates by cut according to another plate
or member.

Manufacturing operations |ssiiy| |i#s] [nDeletealis] [sGaleulates] | Editor |

GUSS1 Type [icut 3
sPL1 Offset [mm] | 0 |
SPLE 4  Modified item
PCUT Type | Plate )
> |@ [pcut2 Plate GUsST )
PCUT3 Remaining part |+ '|
4 Cut by
Type | Flate - |
Plate EX 7
Surface | + = |
4  Welds
All welds 0 mm [issciefali | ks e [l ] o]

Properties of manufacturing operation Plate cut:
e Type — select type of cut:

o Cut—whole part of modified plate is cut by the determined plane cut.

o Notch — notch is created into the modified plate according to the modifying
plate.

o Weld - only weld is generated between the edge of modified item and the
nearest parallel edge of cutting item. The modified item is not cut, only
welded.

e Offset — input distance of cut from the cutting plane.

Properties group Modified item:
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e Type — select type of item, which is modified by cut:
o Member — plate of cross-section part of member is modified by cut. Following
properties are defined for this type:
= Member — select member to modify its part.
=  Member part — select member part to be modified by plate cut.
o Plate — existing plate of joint is modified by cut. Following properties are
defined for this type:
= Plate — select plate to be modified by cut.
e Remaining part- select part of modified plate, which should be kept after cutting.
The other part is removed:
o +-one part of plate is kept after cutting.
o - -the other part of plate is kept after cutting.

Properties group Cut by — properties of modifying item:
e Type - select type of modifying member:
o Plate — cut of modified plate is performed according to another plate.
Following properties are defined for this type:
= Plate — select exiting plate to cut the modified item by it.
o Member plate — cut of modified plate is performed according to selected part
of member. Following properties are defined for this type:
=  Member — select member to cut the modified item by its part.
=  Member part — select part of member to be used as modifying item.
o Member — cut of modified plate is performed according to plane perpendicular
to the x-axis of selected member in the end point of the member. Following
properties are defined for this type:
=  Member — select member to perform the cut according to its end plane.
e Cutting method — select method to be used for cut:
o Bounding box — cut is performed using plane passing
edge of bounding box of cutting cross-section.
o Surface — notches according to surfaces of cutting
cross-sections are created into surfaces of cut section
(intersection of surfaces).
e Surface — select surface of modifying plate (member part) to be used as the cutting
plane:
= + - cutting plane is created by one surface of plate.
= - - cutting plane is created by the other surface of plate.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties.

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Connection user guide 116

QQDas
Manufacturing operations EHZIH =Calculatew| | Editor
Guss1 Type Gt
SPLY Offset[mm] |2
spL2 4 Wodified item
> (@] peurt Type Plate
O e e | S—
B aum Remairing 7 | ]
4 Cutby
Type Memper 7
R e —
Plate cut.

Manufacturing operation Gusset plate is applied on column C, which creates new gusset plate. Beam B is connected to
this gusset plate, but it is neither welded, nor bolted.

Manufacturing operations Splice are applied on both upper and bottom flange of beam B and are bolted to flanges by
bolt assemblies.

Manufacturing operation Plate cut is applied on gusset plate GUSS1. The operation cuts corner of gusset plate according
to the end of beam B (plane perpendicular to beam x-axis in the end point of beam).
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| )

rl

Manufacturing operations EI IZI ~Deleteall| [-Calculate| | Editor

Cut of plate

GUsst Type [Eesm—
SPLT Cffset[mm] |0
SPL2 4 Modified item
PCUTI Type Plate
> (@] e
O | pCuT2 Remaining par‘l
4 Cutby
Type Pte "
4 Welds
Al welds 0 rm | et el el e L]
Plate cut.

QP Das

Next manufacturing operation Plate cut is applied on gusset plate GUSS1. The operation cuts bottom part of gusset plate

according to the surface of splice plate SPL1. Splice plate is welded to the gusset plate along the cut.
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| )

Manufacturing operations EI EI ~Delete-all| [-Calculate| Editar

I o |

QP Das

GUsst Type [ —
spLI Offset [mm] | 0
spL2 |4 Medified item
pauT Type Plate "
> | PCUT3 |4 Cut by
Type Plate "
plte

4 Welds

[ Allwelds 0 rom|ccefouitommme s bl ]

Plate cut.
Next manufacturing operation Plate cut is applied on gusset plate GUSS1. The operation crates notch into the top part of

gusset plate according to the splice plate SPL2. Splice plate is welded to the notch.
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5.4.19 Fastener grid

Manufacturing operation Fasteners grid connects several plates using the bolts assembly or

modelling contact element between plates.

T T

Manufacturing operations || [s#s| [nDeletealin] [sGalculates] [nEditons]

4 Bolt gnd or contact
GPL1 Fastener |Bolts 7
cumi ltems count | 3 |
cuT? ltem 1 type | Member -
PCUTT Member 1 w2 -
PCUT2 Member 1 part |Web 1 *|
GRO ltem 2 type |F‘Iate *|
> | @ [eroz Plate 2 |GRL 3
ltem 3 type |Memher *|
Member 3 w2 3
Member 3 part |Web2 *|
4  Bolts

Type [mi2- 109 -
Coord. system |Drthogm\ai <. |
Rows [mm] 530 |
Paositions [mm] | 30 |
Grid | Regular 7

Shear plane in thread
Shear force transfer |B&aring - tensiond/shear interaction = |

Properties of manufacturing operation Fasteners grid:
e Fastener — select type of connection:

o Bolts — connection is created using bolts grid. Pressure is transferred by the
contact element between plates, tension is transferred by bolts.

o Contact — connection is created using contact element between selected plates.
Contact element transfers only compression.
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e Items count — input number of items to be connected using the fasteners grid. The
content of property table is modified according to defined number of items.
e Item n type — select type of n-th item to be connected using fasteners grid:
o Member — cross-section part of selected member is connected by fasteners
grid. Following properties are defined for this type:
=  Member n —select member to be connected by fasteners grid.
= Member n part — select part of member cross-section, which is
connected by the fasteners grid.
o Plate — plate is connected by fasteners grid. Following properties are defined
for this type:
= Plate n — select existing plate, which is connected by fasteners grid.

Properties group Bolts — see 5.4.24 Input of bolt assembly. The change of reference line is
not allowed in this case, bolts are related to reference line of first connected member or first
plate in the manufacturing operation.
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QHDss

Manufacturing operations IEHEI! Del Il ” lcul H Edi !
C e [ p—
GPLY Fastener !“ 1 !
| wn ltems count | 3
@ | cur2 tem 1 type | Memb |
] PCUTT Member 1 M2 |
| PCUTZ Member 1 part |H b1 !
] GRD1 [tem 2 type !"' !
B Plate 2 =K |
Item 3 type ! Memb: !
Member 3 |H !
Member 3 part |ﬂ b2 !
| 4 Bolts
Type |bla|
Coord. system !"‘"‘ I !
Rows [mm] [530 |
Positions [mm] | 30 |
Grid | Regul |
Shear plane in thread
Shear force transfer ! Beari i h |

Manufacturing operation General plate is applied on member M1. The operation creates plate at the end of member.
Manufacturing operations Plate cut are applied on flanges of member M1 to create notches for the plate. The plate is
welded to flanges in notches.

Manufacturing operations Fasteners grids are defined in the joint. The operation connects both flanges of member M2
(and M3) to plate GPL1 by bolts assembly.
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5.4.20 Weld

Manufacturing operation Weld creates welded connection between selected edge of existing
plate or part of cross-section and other existing plate or part of cross-section.

%

Manufacturing operations |L‘-| | Dieleteall || Calculate || Editor |

4  General weld

CUT Edge type | Plate.of member 3

CuT2 Member |8 3
WELD1 Plate Bottom flange 1 -

> | @ |weLb2 Edge index | 1 |
Surface type |Pllate of member = |

Member |C & |

Plate |T|:-p flange 1 = |

4 Welds
Weld 0 mim | < elefaut e |l L] ks [ s L1

Properties of manufacturing operation Weld:

e Edge type — select type of connection part to connect its selected edge to other plate:
o Plate of member — edge of cross-section part of member is welded. Following
properties are defined for this type:
= Member — select member to weld its part.
= Plate — select part of member to weld its edge.
o Plate — edge of existing plate is welded. Following properties are defined for
this type:
= Plate — select existing plate to weld its edge.
o Member — all edges of selected member are welded. Following properties are
defined for this type:
=  Member — select member to weld its edges.
e Edge index — input number of welded edge of selected plate or cross-section part.
e Surface type - select type of connection part to which is the selected edge welded:
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o Plate of member — selected edge of connected item is welded to selected part
of cross-section of other member. Following properties are defined for this
type:

=  Member — select member, to part of which the selected edge is welded.
= Plate — select part of cross-section of member, to which the selected
edge is welded.

o Plate — selected edge of connected member is welded to selected plate.
Following properties are defined for this type:

= Plate — select existing plate, to which the selected edge is welded.

Properties group Welds — input of welds properties — see 5.4.22 Welds properties.
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QP Das

Manufacturing operations EHEI‘ Delete all- | [ Caleulate || Editor |
I .. |
cum Edge type  |Platecfmembenme ™
> (@] wela2 Edge index |1
Surface type |Plateofmember

4 Welds

| weis ] P — i Y

General welds.

First Cut operation is applied on column C and cuts the column according to farther edge of beam B. Second Cut
operation is applied on beam B and is cuts the beam according to closer edge of column C. Automatic welds generation
on cuts is switched off.

First operation General weld connects the upper flange edge numberl of beam B cross-section to the column C flange.
Second operation General weld connects the bottom flange edge number 1 of beam B cross-section to the plate of top
flange of column C. The web of beam B Is not connected to the column C.
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5.4.21 Work plane

Manufacturing operation Working plane creates auxiliary plane, which can be used to cut
members. The position of plane is defined by rotations or by direction of normal.

Manufacturing operations |gsliy| [i8| [uDeletealis] [nCalculates] [ Editor |

4 Work plane
> WPLNT Method  |Byangles 7
4 Crigin
Kimml |0 |
Yimml |0 |
Z (mml | 350 |
4  Rotation

Rotation X [] | 30,0

Rotation ¥ ['] | 40,0

Manufacturing operations  |usits| [s¥s| [nDeletealin| [sGaleulates] [ Editor |

By normal vector

4 ‘Work plane
> WPLN1 Method | By normalvector 7
4 Crigin
X [mm] |0 |
¥mm] |0 |
Zmm] | 250 |
|

ax |0
@ o
iz |1

Properties of manufacturing operation Work plane:
e Method — select method to determine the position of work plane:
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o By angles — position of plane is determined by position of ‘centre’ of plane
related to the theoretical origin of joint and by rotations about global
coordinate system axis.

o By normal — position of plane is determined by position of ‘centre’ of plane
related to the theoretical origin of joint and by direction of plane normal.

Properties group Origin:
e X —distance of ,centre’ of work plane from the theoretical origin of joint in direction
of global X-axis.
e Y —distance of ,centre’ of work plane from the theoretical origin of joint in direction
of global Y-axis.
e Z —distance of ,centre’ of work plane from the theoretical origin of joint in direction
of global Z-axis
Properties group Rotation — for definition mode By angles:
e Rotation X — rotation about global X-axis.
e Rotation Y — rotation about global Y-axis.

Properties group Normal — for definition mode By normal:
e dX - projection of normal of work plane to global X-axis.
e dY —projection of normal of work plane to global Y-axis.
e dZ — projection of normal of work plane to global Z-axis.
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5.4.22 Welds properties

4 Welds

Flanges 0 mm| < default » *l.d_,l._h, by [ el | ol
0 mm [ ciefaliamrs k| b s [ s

Each modifiable weld (group of welds) in the manufacturing operation is represented by one
row in welds table. Following properties can be set for individual weld:

e Input of throat thickness. Value 0 means that the weld thickness is determined
automatically according to the thickness of plate.

e Select material of weld. Material <default> means that material is determined
automatically according to the material of corresponding plate.

o - switch the weld type to front-side fillet weld.

o m - switch the weld type to rear-side fillet weld.

o - switch the weld type to double fillet weld.

o - switch the weld type to butt weld.

o - switch the off — plates are not connected in the appropriate area of weld.

5.4.23 Input of bolts by layers

4  Baolts
Type [Mi6-10.9 -]
TL-Top layers [mm] | -30 30 |
LL — Left layers [mm)] -30 |
BL — Bottom layers [mm] | -30 30 |
RL - Right layers [mm] | -30 |

Shear plane in thread

Shear force transfer | Bearing - tension/shear interaction = |

Following properties are available to define bolts or anchors positions related to plate edge or
cross-section centroid:

e Type —select bolts assembly. Click = to add new bolts assembly.
For plate dimensions defined to profile edges the bolts are defined by:

e TL — Top layers — input distances of bolt layers (separated by spaces) from the most
outer left edge of cross-section.

e LL - Left layers — input distances of bolt layers (separated by spaces) from the most
outer top edge of cross-section.

e BL — Bottom layers — input distances of bolt layers (separated by spaces) from the
most outer bottom edge of cross-section.

¢ RL —Right layers — input distances of bolt layers (separated by spaces) from the most
outer right edge of cross-section.
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For plate dimensions defined by rectangle the bolts are defined by:

e H - Horizontal layers — input distances of horizontal bolt layers (separated by
spaces) from the centroid of plate.

e V —Vertical layers — — input distances of vertical bolt layers (separated by spaces)
from the centroid of plate.

Bolts for circular plate are defined by:

e Radius — input radius of bolts pitch circle.
e Number — input number of bolts on the pitch circle.

e Shear plane in thread — if selected, the gross area of bolt (reduced by thread) is taken
into account in the bolts check.
e Shear force transfer — select mode of transfer in bolt assembly.
o Bearing - Tension/shear interaction — interaction of shear and tension is
taken into account when checking bolts.
o Bearing — tension check and shear check are performed separately.
o Friction — a slip-resistance joint with pre-loaded bolts is used in calculation
model.

5.4.24 Input of bolt assembly

4 Bolts

Type [Mi16--10.9 -
Reference line |Member H-3XIS '|
Rows [mm] 20 |
Positions [mmi] 3050 |
Grid | Regular - |
Shear plane in thread

Shear force transfer | Bearing - tension/shear interaction - |

Following properties are available to define the bolts assembly:

e Type — select bolts assembly. Click |:| to add new bolts assembly.

o Reference line — select line, to which the bolts positions are referred:

o Member x-axis — bolts positions are referred to the axis of appropriate cross-
section part.

o +edge - bolts positions are referred to the edge with positive coordinate of
appropriate cross-section part.

o —edge — bolts positions are referred to the edge with negative coordinate of
appropriate cross-section part.

e Rows — input bolt rows positions (transversal spacing) to the reference line.

e Positions — input bolts positions along x-axis of member (longitudinal spacing).
Positions of bolt centres for both transversal and longitudinal spacing are defined by
string in format al a2*n...an*n; b1 b2*m...b3*m, where ';" is group separator. For each
group (a, b,... etc.) al is position of first centre from the origin, a2*n - is pitch *
repeats count. For example 80 60*3 80; 500 60*3 80*2 creates two groups of bolt
rows, first group coordinates (to the reference line) are 80, 140, 200, 260, 340 and
second group coordinates are 500; 560; 620; 680; 760; 840.
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e Grid — select type of bolts grid:
o Regular — grid of bolts is regular.
o 1% staggered — first (and then each odd) bolts row is shifted by half of bolt
spacing.
o 2" staggered — second (a then each even) bolts row is shifted by half of bolt
spacing.
o 1% staggered short — first (and then each odd) bolts row is shifted by half of
bolt spacing. Last bolt in staggered row is omitted.
o 2" staggered short —second (a then each even) bolts row is shifted by half of
bolt spacing. Last bolt in staggered row is omitted.
e Shear plane in thread — if selected, the gross area of bolt (reduced by thread) is taken
into account in the bolts check.
e Shear force transfer — select mode of transfer in bolt assembly.
o Bearing - Tension/shear interaction — interaction of shear and tension is
taken into account when checking bolts.
o Bearing — tension check and shear check are performed separately.
o Friction —a slip-resistance joint with pre-loaded bolts is used in calculation
model.

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Connection user guide 130

5.4.25 User defined templates of manufacturing operations

The existing manufacturing operations applied on particular beams geometry can be stored
into the database of user defined templates or to single connection template file. The stored
template can be used to design other joint of the same beams topology.

Some sample files of exported templates may be installed by IDEA StatiCa installer (files
*.exp in the subdirectory \ExportedTemplates of IDEA StatiCa installation directory).

E el Following commands of ribbon group Operations are available to
¥ g’ work with user templates of connections:

Template||| Code Caloulats

||| setup - . Apply template - starts joint degign by_apply!ng the user _

; defined joint template — see 5.4.25.1 Joint design using user defined
¥ | Croatctempinte | template. The command is available only if no manufacturing
“opytemosie | operations have been already defined on the current connection.

W | Temolste marager | e Create template — stores the manufacturing operations of
current joint into the database of user joint templates. Dialog Add
template appears. The target folder must be selected in the tree
~REn tempiats control in the left part of dialog. The current joint is stored as a
template into the selected folder.
e Templates manager — launches templates manager — see 5.4.25.2 Templates
manager.
e Save as template — stores the manufacturing operations of current joint into the single
file.
e Open template — applies connection template from selected file on the current
connection topology. The command is available only if no manufacturing operations
have been already defined on the current connection.

t Saveds template

5.4.25.1 Joint design using user defined template
Dialog Select template appears after start of joint design by user defined joint template.

Only templates, which have the same beams topology as the designed joint, are available in
the tree control in the left part of the dialog.

Select the required template in the tree of available templates. Click Select to apply the design
operations from the template on the current joint.
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Templates Details

4 Templates Template details

4 Frame edge Name: 2D_L_EP_Wid
¥ a0 ep Description: 2D_L_EP_Wid
[ 2D_L Stub
[P 2D_L_welded
" 2p_LFP
(P 20.1L_EP_Wid
[” 2p_L_Ep_wid_2
[F 2D_L_con

IDEA RS s.r.o. | Jihomoravské inovacéni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Connection user guide

132

5.4.25.2 Templates manager

! New folder... Export... Import...
Destination folder

4  Templates

Filter: Connections
Details

Template details

4  Frame edge MNarne: | 20_T_Welded

¥ 2D L_EP

¥ 2D L Stub

¥ 2D L Welded

¥ 2D L_FP

¥ 20 1eEp

¥ 2D T EP wid

¥ 2D_T_EP Wid_2

P DT Welded

P TS

¥ 2p1FP

[ 2D_TzEP

¥ 2D T2_EP_Stiff

¥ 2D T2 EP_Wid

¥ 2712 EP.2

¥ 2072 stub_stiff

¥ 2D T2 Stub _Stiff 2

¥ 2D_T2_Fp_stiff

¥ 2D _T8rEP Gus 2

¥ 2D EP

¥ 2D_x_EP_stiff

[ 2D_x_EP_Wid_Stiff

[ 2D _EP_Wid Stiff_ |_
Il [ »

Description: | 20_T_Welded

Template manager is used to manage templates in the database. The templates database
collects templates for:

¢ Reinforcement templates;
e Templates of tendon shapes;
e Templates of connection manufacturing operations.

Template types to be displayed can be selected in the combo box Filter.

The templates are stored using the structure of folders and items in folders (similar to the
structure of folders and files on drive).

The database structure (with respect to the filter settings) is displayed in the left part of the
dialog. Details of selected template or selected folder are displayed in the right part of dialog.

Following actions can be performed in the templates manager:

e Create new folder — by command New folder... in the main menu to create new
folder in the root folder or in the current subfolder.

e Rename folder — by command Edit in the context menu by right mouse click above
the required folder.
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e Move folder — drag and drop selected folder(s) to the required target folder.

¢ Remove folder (s) — by command Delete in the context menu by right mouse click
above the selected folder (s). The folder is removed including all subfolders and all
templates in removed folders and subfolders.

e Edit template name and description — template name and description of selected
template is displayed in the right part of the dialog. The template name and description
can be modified.

¢ Move template — drag and drop selected template(s) by mouse to the required target
folder.

e Delete template(s) — by command Delete in the context menu by right mouse click
above the selected template.

e Export templates — by command Export... in the main menu. Selected templates are
stored into the file with extension *.EXP. Exported templates can be e.g. used on other
computer.

e Import templates — by command Import... in the main menu. Templates from the
selected file with extension *.EXP are imported into the database of templates.
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5.4.26 Ribbon group Operations

= %R IE Commands in ribbon group Operations:
; C:::" “le_‘t‘ "l‘_'t' e e New — add new manufacturing operation into the
W Somy Beie Dee SRS current joint.
Operations e Copy — add new manufacturing operation into the
current joint by copying the current manufacturing
operation.

e Delete — delete the current manufacturing operation from the current joint.

e Delete all — delete all operations from the current joint .

e Template — commands to work with connection templates — see 5.4.25 User defined
templates of manufacturing operations.

5.4.27 Ribbon group CBFEM

| A AB E £
A9 T e
25.8 R = [ N |
: orextreme v

"

Code Calculate |Overall
setup 4 check

l

Commands in ribbon group CBFEM are used to set the code and calculation options, to run
the analysis and to evaluate stress check and strain check results.

Commands in ribbon group CBFEM:

e Code setup — change basic code and calculation settings
e Calculate — run analysis of current joint. Following calculation modes are available:

o Stress/Strain — for joints with Analysis type property set to Stress, strain
starts the non-linear analysis of joint to evaluate strain and stress (strength
analysis) in joint components for all load cases defined in joint.

o Stress/Strain - Buckling — for joints with Analysis type property set to Stress,
strain starts the analysis of critical load factors and buckling shapes (buckling
analysis) for each load case defined in cross-section. If required, strength
analysis is performed prior the buckling analysis.

o Stiffness — for joints with Analysis type property set to Stiffness starts the
stiffness analysis for the Analysed member of joint.

o Member capacity design — for joints with Analysis type property set to
Capacity design starts the stress-strain analysis of joint for design load, which
corresponds to the maximal resistance of the Analysed member of joint.

o Joint design resistance — calculates the ratio between the current design load
and the maximal allowed load of the whole joint.

e Overall check — switches to simplified drawing of overall check results of individual
joint components. Joint components are drawn in 3D window using following colors:

o red - components with check value exceeding the defined limit check value.

o orange - components with check value exceeding the defined warning level
but lower than the limit check value..

o green - components with check value exceeding the defined optimal check
level but lower that the warning check level.

o grey - components with check value lower that the optimal check level.

e Strain check - switch to draw courses of strain check for the current load case..
Calculated plastic strain is compared to the limit allowed plastic strain.
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e Concrete check — switch to draw effective area of concrete under the base plate for
the current load case.

e Buckling shape — switch to draw buckling shapes for the selected critical load factor
after buckling analysis finishes.

e List of load cases — current load case is displayed (in evaluation mode for extreme
load case) or can be selected (in evaluation mode for extreme load case), for which the
results are evaluated.

e Evaluation mode — select the results evaluation mode:

o For current — check results are evaluated (both graphically and textually) for
the current selected load case.

o For extreme — load cases, which cause the extreme check value, are found for
each connection part. Results for such extreme cases are displayed in check
results tables. Graphically are results evaluated for load case corresponding to
the current row of check results table.
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5.5 Plate editor

Plates created in manufacturing operations can be modified using the Plate editor.
The modified plate is drawn in the main window.
Following tabs are displayed in the data window:
e Shape — tab contains list of manufacturing operations applied on the plate. For the
current manufacturing operation the table of operation properties is displayed.
e Bolts — tab contains the table of bolt coordinates.
e Drawing — the tab contains the simple picture of plate including the dimension lines.

n~ 00 BNDEE

o Offset Rounding Chamfer Bewel Arc Hole MNotch

Data

J Shape l Bolts  Drawing
Operations
[ chamfer Al (20) | 4 Properties

All corners [}

Value [mm]

5.5.1 Ribbon group Operations

I D RRNDEE

Offset Rounding Chamfer Bewel Arc  Hole MNotch

Use commands in ribbon group Operations to add individual plate modifications:
Offset — add a new offset of edge from the original outline.

Rounding — add a new rounding of plate corner.

Chamber — add a new chamfer of plate corner.

Bevel — add a new bevel of plate corner.

Arc —add a new conversion of straight edge to arc edge.

Hole — add a new hole into the plate.

Notch — add a new notch of the plate edge.
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5.5.1.1 Edge offset
Click Offset in ribbon group Operations to add a new offset of edge.

Operations |idka|

|m Offset (25) || 4  Properties
Whole outline
Walue [mm] 23
Selected edge 12

Offset properties:

¢ Whole outline — if the option is selected, the defined value of offset is applied on all
edges of the plate otherwise the offset is applied on selected edges only.
e Value — input the offset size.

e Selected edge — input the number of edge or sequence of edge numbers separated by
spaces to apply the defined value of offset on.

5.5.1.2 Corner rounding
Click Rounding in ribbon group Operations to add a new corner rounding.

Operations Copy

| [Rounding (50| | 4 properties
All corners
Cposite
Walue [mm] 50
Selected corners 13

Rounding properties:

e All corners — if the option is selected, the defined rounding is applied on all corners of
the plate otherwise the rounding is applied on selected corners only.

e Opposite — if the option is selected, the rounding arc goes into the plate otherwise it
goes out of the plate.

e Value — input radius of rounding.

e Selected corners — input the number of corner or sequence of corner numbers
separated by spaces to apply the defined rounding on.

5.5.1.3 Corner chamfer
Click Chamfer in ribbon group Operations to add a new (symmetrical) chamfer of corner.

Dperatmn; .-
Chamfer (30) Properties

All corners
WValue [mm] 30
Selected corners 14

Chamfer properties:

e All corners — if the option is selected, the defined chamfer is applied on all corners of
the plate otherwise the chamfer is applied on selected corners only.
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e Value — input the length of chamfer along the edge (from the corner). The length is
identical for both edges in the modified corner.

e Selected corners — input the number of corner or sequence of corner numbers
separated by spaces to apply the defined chamfer on.

5.5.1.4 Bevel

Click Bevel in ribbon group Operations to add a new (unsymmetrical) bevel of corner.

Operatmns --
Bevel 1(30, 50) Properties

A [mm)] 30
B [mm] 50
Selected corners 1

Bevel properties:
e A —input the bevel length along one edge.
e B —input the bevel length along second edge.
e Selected corner — input number of corner to apply the defined bevel on.

5.5.1.5 Arc

Click Arc in ribbon group Operations to create a new arc from the edge.

Shape | Bolts Drawing

Operations {sia|

—

_: Arc (30) 4  Properties
Cpposite
Elevation [mm]
Selected edge
Arc properties:

e Opposite — if selected, arc out of the plate is created, otherwise arc into the plate is
created .

e Elevation — input the height of arc in the middle.
e Selected edge — input number of edge to apply the arc on.

5.5.1.6 Hole
Click Hole in ribbon group Operations to add a new hole into the plate.
Operations

" |Hole Circle (0,0)-10] | 4 properties

Shape type Circle =

Center ¥ [rmm] 0
Center ¥ [mm] 0
Diameter [mm] 10

Hole properties:
e Shape type — select shape of hole:
o Circle —hole size is defined by Diameter value.
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o Rectangle — hole size is defined by values Height and Width. Hole rotation is
defined by value Rotation.

o Square — hole size is defined by value Width. Hole rotation is defined by
value Rotation.

o Polygon — opening shape is defined by string in format ,,M -0.01 -0.01 L 0.01 -
0.01L0.010.01L-0.010.01Z%, where M followed by space delimited
coordinates represents first opening point and L followed by space delimited
coordinates represent next opening points.

e Centre X — x-coordinate of hole centre.
e Centre Y - y-coordinate of hole centre.

5.5.1.7 Notch
Click Notch in ribbon group Operations to add a new notch on the plate.
J Shape | Bolts Drawing

Operations |k

[L Notch 120,30 T
A [mm] 20
B [mm]
[
Selected corners

Notch properties:

A — input length of notch along one edge.

B — input length of notch along other edge.

r — input rounding radius of notch corner.

Selected corners — input number of corner to apply the defined notch on.
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6 Joint check

Click navigator command Joint, footing > Check to perform overall check of joint and to
perform detailed check of individual joint parts.

Results courses according to the current settings on the whole connection are drawn in 3D
view in the main window.

Table of overall results of individual checks is drawn in the Details window.

Tabs with check result tables of individual joint parts are displayed in the Data window. The

detailed results course on appropriate connection part is drawn for the current results table
row.

Equivalent stress
[MPa]

A
g
o,

e
Bk

Summary Analysis PIates|Bo||slAnchors Welds Concrete block Shear

Check of members and steel plates for extrem load effect

ltem T Th[mm] T Loads T |o,Ed[MPa] T =PI[%] T | Status

CoLtf1 | 160 LET 2368 0,86 (v]
| coLbnt 160 LE1 2352 0,08 (]
| coLweb1 120 LE1 1676 0,00 v
B 200 LE1 2380 143 ®

Design data

> |s235 2350 50

Ribbon groups CBFEM and FEM analysis are displayed.

Individual joint check can be evaluated on corresponding tabs in the data window. Results of
checks for the current load case or extreme values of checks for all cases are printed in tables
(according to the evaluation settings in CBFEM ribbon group).

For the current row of results table the detailed drawing and the result courses on
corresponding joint part is drawn in the data window.
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6.1 Summary of check results

Analysis status and result status of individual checks are displayed in the table on Summary
tab.

Surmmary | Analysis Plates Bolts/Anchors Welds

Overview of all checks for extreme load effect

Check item Value

> || Analysis Applied loads : 100,0% O
Plates 04 < 5% (v
Anchars 130,23 > 100% (%]
Welds 60,8 < 100% &
Concrete block 23,8 < 100% (]
Shear 01 < 100% (v
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6.2 Analysis status

Status of calculation and percentage of load applied during the calculation for individual load
cases are displayed in the table on Analysis tab.

Summary | Analysis | Plates Bolts/Anchors

Status of FE analysis

Loads T | Applied [%] T | Status

> | LET 100,0 o
LE2 100,0 &
LE3 100,0 &
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6.3 Plates check

Results of checks of joint plates are displayed on tab Plates in the table Check of members
and steel plates.

Columns in the table Check of members and steel plates:

Item — name of join item (plate) is printed. Members are split to individual plates.
Th — thickness of plate is printed.

Loads — name of load case, for which the results are evaluated, is printed.

6,Ed — maximal value of equivalent stress in plate is printed.

e &Pl - maximal value of plastic strain in plate is printed.

e Status — overall check status of plate is displayed.

Strain check
[%]

150%

| 100%
(5.00)

1_): —— 0%
T

Summary  Analysis PIates|Bo|15fAnchors Welds

Check of members and steel plates for extreme load effect

ltem :r‘;m] Loads 1[1';‘[:3] ‘[E';: Status

HT-bfl 1| 14 LE1 1338 |00 './j
[ HT-tf1 1| 14 LE1 092 |00 '.’T\..
[ hTwt o LE1 2422 |35 (V]
N C1-bfl 1|9 LE1 1343 00 '.f:\,.
N C1-fi1 |9 LE1 1600 |00 tf:!
[ Dl-w1 |7 LE1 2358 |04 '."j
(> [ussi |15 1E1 2408 28 ®
 |stEr 10 [E1 2366 08 (V]
Design data

> (5235 | 2350 50
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6.4 Bolts and anchors check

Results of bolts or anchors are displayed on tab Bolts/Anchors in the table Check of bolts
and anchors.

Position of bolt corresponding to selected table row is highlighted in the picture of appropriate
plate in the data window.”

6.4.1 Bolts check according to EC and AISC
Columns in the table Check of bolts:

4 _ display the detailed check of bolt including the corresponding formulas.
Item — name of connection item (bolt) is printed.
Loads — name of load case, for which the results are evaluated, is printed.
Ft — value of tension force in bolt is printed.
V — value of resultant of shear forces in bolt is printed.
Utt — value of maximal tension utilisation of bolt is printed.
Uts — value of maximal shear utilisation of bolt is printed.
Utts — value of maximal utilisation of bolt in interaction of tension and shear
according to table 3.4 EN 1993-1-8 or AISC 360-10 J3.7 printed.
Detailing — status of detailing check is displayed.
e Status — overall check status of bolt is displayed.

Summary Analysis Plates | Bolts | Welds

Check of bolts for extreme load effect

ltem| Loads [F:N] '[Jm] :;f_.'] :{; }:']5 Detailing, Status

> BT LEI 02 |03 |01 |05 |06 ® ©
@ (B2 |LET |01 03 0,1 05 0,5 v ®
(B3 LE1T |05 0,6 04 09 12 v &

@ B4 LE1T |05 0,6 05 09 13 v ®

E B5 LET 118 0,6 10,2 09 82 & ®

E B6 LE1 116 06 103 09 8.2 v v,

@ |B7 |LE1 |77 04 6.8 0.6 54 v v

H B8 LBl 77 0.4 6.8 06 54 & ®

> (M16-109-1|1130 | 1357 6248 1152

6.4.2 Check of anchors according to EC
Columns in the table Check of anchors according to EC:
o« M. display the detailed check of anchor including the corresponding formulas.

e Item — name of connection item (anchor) is printed.
e Loads — name of load case, for which the results are evaluated, is printed.
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e Ft—value of tension force in anchor is printed.

e 'V —value of resultant of shear forces in anchor is printed.

e Nrdc — value of concrete cone breakout resistance is printed.

e Vrds - value of shear resistance of anchor is printed.

e Utt — value of maximal tension utilisation of anchor is printed.

e Utts — value of maximal utilisation of interaction of shear and tension acc. to ETAG
001 Annex C is printed.

e Vrd,cp — value of concrete pry-out failure resistance acc. to ETAG 001 Annex C
(5.2.3.3) is printed.

e Vrd,c —value of concrete edge failure resistance acc. to ETAG 001 Annex C (5.2.3.4)
IS printed.

e Vrd,cp,s — status of check of concrete pry-out failure acc. to ETAG 001 Annex C
(5.2.3.3) is displayed.

e Vrd,c,s — status of check of concrete edge failure acc. to ETAG 001 Annex C (5.2.3.4)
is displayed.

e Detailing — status of detailing check is displayed.

e Status — overall check status of anchor is displayed.

Summary Analysis Plates |.-’-\nch0's | Welds Concrete block Shear

Check of anchors for extreme load effect

Vrd.cp | Vrd.c

[kN] [kN] Vrd.cp.s| Vrd.c.s| Detailing| Status

F s Pl F

Bl MI16-109-1 LE1 00 00 00 00 00 00 00 00 00 y v
. ® (B2  M16-109-1 LE1T |00 0.0 0.0 0.0 0.0 00 00 00 00 ® | g (v (]
. ® B3 MI16-108-2 LE1 255 00 147 00 1726 00 00 00 00 ® | g (v Q
B4 M16-108-2 LE1 251 00 147 00 1703 00 00 00 00 ® | g (v Q

> |M16-109-1 96,1 24 00

M16-10.9-2 96,1 274 2304

6.4.3 Check of achors according to AISC
Columns in the table Check of anchors for check according to AISC:

# _ display the detailed check of anchor including the corresponding formulas.

Item — name of connection item (anchor) is printed.

Loads — name of load case, for which the results are evaluated, is printed.

Ft — value of tension force in anchor is printed.

V — value of resultant of shear forces in anchor is printed.

¢Ncbg — value of concrete cone breakout resistance according to ACI 318-02, annex

D is printed.

Utt — value of maximal tension utilisation of anchor is printed.

e Uts — value of maximal utilisation of anchor in shear is printed.

e Vrd,cp — value of concrete pry-out failure resistance acc. to ETAG 001 Annex C
(5.2.3.3) is printed.

e (@Vcbg — value of concrete edge failure resistance acc. to AISC Design Guide 01 is
printed.

e Shear Rn/Q — value of anchor shear resistance according to AISC Design Guide 01 is
printed.

e Detailing — status of detailing check is displayed.
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e Status — overall check status of anchor is displayed.

Summary Analysis Plates | Anchors | Welds  Shear

Check of anchors for extreme load effect

pNcbg  Shear Rn/Q

ltem | Grade

[kN] _ [kN]
> B1 12A325M -1 LE1 00 0.0 00 0o 0.0 0.0 L] O
| B2 [12A325M -1 LE1 o0 o0 00 oo o0 o0 0.0 O
H B3 |12A325M -2 LE1 7.0 0.0 332 0o 21,0 0.0 00 O
B4 |12A325M -2 LET 70 o0 33.2 oo 209 o0 0.0 O
> [12A325M - 1) 350 0.0
12 A325M -2 350 576
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6.5 Concrete block check

Results of concrete block check for base plate connection are displayed on tab Concrete
block in the table Check of contact stress in concrete.

Columns in table Check of contact stress in concrete:

o I _display the detailed check of concrete block including the corresponding
formulas.

Item — name of material of concrete block is printed.

Loads — name of load case, for which the results are evaluated, is printed.

C — calculated value of bearing width is printed.

Aeff — value of effective area of concrete is printed.

¢ — value of average stress in concrete is printed.

Fjd — value of design bearing resistance of concrete block is printed.

Ut — value of maximal utilisation of concrete block is printed.

Status — overall check status of concrete block is displayed.

Summary Analysis Plates Anchors Welds | Concrete block | Shear

Check of contact stress in concrete for extreme load effect

> | ®|c2530 L1 35 003 (58 253 (253 28 @ @
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6.6 Shear in contact plane check

Results of shear in contact plane check for base plate connection are displayed on tab Shear
in the table Shear in contact plane.

Columns in table Shear in contact plane:

o« M. display the detailed check of shear in contact plane including the corresponding
formulas.

e Item — name of base plate is printed.

e Loads — name of load case, for which the results are evaluated, is printed.

e Vy —value of shear force in base plate is printed.

e Vz —value of shear force in base plate is printed.

e Vrdy — value of design shear resistance is printed.

e Vrdz — value of design shear resistance is printed.

e Ut — value of utilisation is printed.

e Status — overall status of shear in contact plane check is displayed.

Summary Analysis Plates Anchors Welds Concrete block | Shear

Shear in contact plane for extreme load effect

[tem| Loads

> E=F'1 LE1 120 00 617 1762 | 33 ®

Design data

> 1025 CONT{HEA140)
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6.7 Welds check
Results of welds check are displayed on tab Welds in the table Check of welds.

Weld corresponding to current table row is highlighted in the picture of appropriate plate in
the data window.

Columns in table Check of welds for check according to EC:

o display the detailed check of weld including the corresponding formulas
Item — name of weld is printed.
Edge — generated name of edge, to which the weld is related, is printed.
Material — name of weld material is printed.
Th. — value of throat thickness of weld and weld type mark is printed.
L — length of weld is printed.
Loads — name of load case, for which the results are evaluated, is printed.
ow,Ed — value of equivalent stress in weld is printed.
&,P1 — value of maximal plastic strain in weld is printed (for welds checked using
plastic redistribution).
oL - value of stress perpendicular to weld throat is printed.
|| - shear stress parallel to the weld axis is printed.
1L - shear stress perpendicular to the weld axis is printed.
Ut — value of maximal weld utilisation is printed.
Status — overall check status of weld is displayed.
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Summary Analysis Plates Bolts | Welds

T 8
Intensity fx, fy, fz [kiN/m]
43.8
_‘h"""'--.-—-""'
R 5] -453
_-—-—"‘H’.’.FELL““‘—-—-_
5
-381.0
ow,Ed [MFPa)
33,7
1 B
E
3 4

Check of welds for extreme load effect (Average stress)

> | @ EP1 B-bA1 492 110 LE1T 337 | -134 |00 178 |77
@ EP1 B-tfi1 492 110 LET 33 125 00 166 T2
@ EP1 B-wi1 452 211 LBl 217 | -105 |31 105 50

Design data
owlRd 09¢c

Material | Pw

> (5355 |09 4356 |[3528

Columns in table Check of welds for check according to AISC:

Item — name of weld is printed.

Edge — generated name of edge, to which the weld is related, is printed.
Material — name of weld material is printed.

Th. — throat thickness of weld and weld type mark is printed.

Ls. —weld leg size and weld type mark is printed.

L — length of weld is printed.

Loads — name of load case, for which the results are evaluated, is printed.
Fn — force in weld is displayed.
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¢ Rn/Q — weld resistance according to AISC 360-10 J2.4 is printed.
e Ut — value of maximal weld utilisation is printed.
e Status — overall check status of weld is displayed.

Surnmary Analysis  Plates Anchors | Welds | Shear

Check of welds for extreme load effect (Average stress)

ltem| Edge Material h

[mm]
> |BP1| COL-bfl 1 E6Oxx | AS50m @ 471w | 240 LE1 | 131 4443 20 O
BP1 | COL-tfl 1| EBOxx | 450m | 471w | 240 LE1 | 144 2231 64 O
BP1 | COL-w1 | EB0xx | 438w 453 218 LE1 16 54,1 25 O
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6.8 Evaluation of joint stiffness

Rotational stiffness of ‘Analysed member’ of joint stressed by bending moments is evaluated
in the table Rotational stiffness of joint component on the tab Rotational stiffness.

Stiffness diagram My - dy, LE1

100,H

.S
SR
90,0- W 5P
W 5)ini

80.0-

7C0 N Rd = 67.2 kNm

60,0+

50,0+

M [kMm]

40,0+
MjRd = 35,9 kNm

30,0+

2/3 Mj,Rd = 23,9 kNm

20,01 Sjini = 6,5 MiNm/rad
10,0+
[],[3 T T T T 1
00 10,0 20,0 30,0 40,0 50,0

f[mrad]

Summary | Retational stiffness |

Rotational stiffness of joint component
MEd MjRd Sjini Sjs P Pc L SR SjP

ftem | Comp. | Loads /i) | [kNm] | [MNm/rad] [MNm/rad] [mrad] [mrad] | [m] | [MNm/rad] [MNm/rad] “°*

>fe |my 1 300 358 68 51 59 389 600 243 05 Semi-rigid

Columns in table Rotational stiffness of joint component:

Item — name of joint member is printed.

Component — name of corresponding internal force component is printed.

Loads — name of corresponding load case is printed.

MEd — value of acting design bending moment is printed.

Mj,Rd — value of design moment resistance is printed.

Sj, ini — calculated value of initial rotational stiffness of analysed joint part is printed.
Sjs — calculated value of secant rotational stiffness is printed.

® — calculated value of rotational deformation is printed.

®c — calculated value of rotational capacity is printed.

L — the defined theoretical length for stiffness calculation is printed.

S}J,R — minimal stiffness for classification of the joint member as rigid is printed.
Sj,P — maximal stiffness for classification of the joint member as pinned is printed.
Class —the final classification of analysed joint part is printed.
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Axial stiffness of ‘Analysed member’ of joint stressed by normal force is evaluated in the
table Axial stiffness of joint component on the tab Axial stiffness.

Stiffness diagram N - 8, LE2

500,0-NcRd = 7842 kN "3

700,01
600,01

500,0+H

M[kM]

400,0H

300,0+

200,

NEd = 100,0 kN
Nj.Rd = 84,6 kN

DD T T T T T 1
05 10 15 20 25 30

a[mm]

100,01

Surmmary Rotational stiffness ﬂx'alstiﬁnessl

Axial stiffness of joint component

N NiRd & St
[kN]  [kN]  [mm]  [MMN/m]
> |8 | N LE2 1000 846 52 194

ltem| Comp. | Loads

Columns in table Axial stiffness of joint component:

Item — name of joint member is printed.

Component — name of corresponding internal force component is printed.
Loads — name of corresponding load case is printed.

N — value of corresponding axial force is printed.

Nj,Rd — value of design axial resistance is printed.

& — value of corresponding axial deformation is printed.

St — value of calculated secant axial stiffness is printed.
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6.9 Evaluation of local buckling analysis

Indexes of calculated buckling shapes and corresponding critical load factors are displayed in
the table Local buckling of joint on the tab Buckling.

The buckling shape is drawn in the main window for the critical load factor row selected in
the Buckling of the connection table. It is recommended to switch on drawing of finite

elements mesh and deformed shape of structure.
Qfp D

¥ f

Summary Analysis Plates Bolts/Anchors Welds Buckling‘

Buckling of the connection

/

/

% é@
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6.1 Evaluation of joint design resistance

Load cases defined in joint and corresponding load factors are printed in table Load factor on
the tab Joint design resistance. Load factor represents the percentage of the current load, at
which the design resistance of joint is reached.

The graph on joint design resistance is printed for the current row of Load factor table.

Joint design resistance, LE1

z Pl Maximal
= WPl Plates =41 %
100,0 = <Pl Welds = 0,8 %
Design resislahce
&0.0H
— 60,0-
5
=l
ﬁ':
40,04
20,0+
0.0 T T T T 1
0,0 10 20 30 40 5.0

£[%]

Surnmary | Joint design resistance | Plates  Welds

Load factor

Loads| Factor [9%]
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6.2 Ribbon group CBFEM
See 5.4.27 Ribbon group CBFEM.

6.3 Ribbon group FEM analysis

—- B R

Eguivalent Plastic Stressin  Bolt Mesh Deformed
stress strain concrete forces

Commands in ribbon group are used to set the results drawing:

e Equivalent stress — switch to draw courses of equivalent stress caused by current load
extreme.

e Plastic strain — switch to draw courses of plastic strain caused by current load
extreme.

e Stress in concrete — switch to draw courses of stress in concrete caused by current

load extreme.

Bolt forces — switch on/off drawing of forces in bolts caused by current load extreme.

Mesh — switch on/off drawing of generated finite elements mesh.

Deformed — switch on/off drawing of deformed shape of finite elements mesh.

Scale — change of scale for drawing of deformed shape of finite elements mesh.
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6.4 Bill of material of current joint
Click navigator item Joint, footing > Bill of material.
The generated bill of material of current joint is displayed in the main window.
Ribbon group Report view is displayed.
The content of bill of material can be changed in data window:

! Bill of material e Add thumbnail — switch on/off print of simplified pictures of
Add thumbnail  plates, which were created by manufacturing operations.
(] Add drawings e Add drawings — switch on/off print of detailed pictures of plates,

which were created by manufacturing operations.
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6.5 National code and calculation settings

To change national code and calculation settings click Code in ribbon group CBFEM.

. . O..x.

4 Analysis and checks -l
Stop at limit strain ]
Weld stress evaluation |-hntnr-mterpnla&c1—"-|
Detailing ]
Concrete cone breakout resistance
Pretension force factor k [-] | 070 |
Friction coefficient [] 050 |

4 Partial safety factors
y MO K |
v M K |
¥ M2 1,25 |
v |15 |
¥ Inst | 1.2 |
MYE 1,25 |

4 Concrete blaock 1
Anchar length for stiffness calculation [d] | & |
Joint coefficient fj 067 |
Effective arsz - influgnce of mesh size | 0 |
Friction coefficient | 025 |

4 Check settings
Limit plastic strain [%] 5.0 |
Warning plastic strain [%] | 30 |
Warning check level (%] 950 |
Optimal check level [3] | 600 |
Distance between bolts [d] | 22 |
Distance between bolts and edge [d] | 12 |
Load distributicn angle of concrete black [7] | 337 |
Decreaszing Ftrd of anchaors [-] | 015 | [ |
Braced system ]
Bearing check with ak ]
Apply Pp influence in FvRd ]

4  Model and mesh
Default member length [h] | 2 |
—— e S - L

ook
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Properties group Analysis settings:

Stop at limit strain — if the option is selected, the strain analysis is terminated at the
moment when limit plastic strain is reached. The capacity of joint can be determined
from the percentage of applied load.
Weld stress evaluation — select method for evaluation of stress in welds:
o Maximal stress — the weld stress value is determined as the maximal value of
stress along the weld.
o Average stress — the weld stress value is determined as average stress along
the weld.
o Linear interpolation — the weld stress value is determined using linear
interpolation method.
o Plastic redistribution — plastic stress redistribution is considered in weld
model.
Detailing — switch on/off check of detailing provisions.
Concrete cone breakout resistance — ETAG — switch on/off check of concrete cone
breakout resistance.
Pretension force factor k — value of coefficient for calculation of pretension force
fpc.
Friction coefficient — coefficient of friction for slip-resistant joints.

Properties group Partial safety factors:

vy M0 — partial factor for resistance of cross-section.

vy M1 — partial safety factor for resistance of members.

vy M2 — partial safety factor for resistance of bolts, rivets, pins, welds, plates in
bearing.

y C — partial safety factor for resistance of concrete.

v Inst — partial safety factor for installation safety.

vy M3 — partial safety factor for slip-resistance joints.

Properties group Concrete block:

Anchor length for stiffness calculation [d] — input of length of spring modelling the
anchor in stiffness analysis, as the multiple of anchor diameter.

Joint coefficient Bj — input value of coefficient to determine the design bearing
strength of concrete Fjd.

Effective area — influence of mesh size —effective area is determined as an
intersection of stress area and area of joined items.

Friction coefficient — input value of friction coefficient between the base plate and the
concrete block.

Properties group Check settings:

Limit plastic strain — value of maximum allowed limit plastic strain. The joint does
not satisfy if the limit plastic strain is exceeded and the appropriate connection part is
drawn in red when evaluating summary check results in 3D window.

Warning plastic strain — if the defined value of plastic strain is exceeded, the
appropriate connection part is drawn in orange when evaluating summary check
results in 3D window. Plasticised member with plastic strain value less than this value
is drawn in green.
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Warning check level — if the defined check value is exceeded, the appropriate
connection item is drawn in orange when evaluating summary check results in 3D
window.

Optimal check level — if the defined check value is exceeded, the appropriate
connection item is drawn in green when evaluating summary check results in 3D
window.

Distance between bolts — input the multiple of bolt diameter to determine the allowed
distance between bolts.

Distance between bolts and edge — input the multiple of bolt diameter to determine
the minimal allowed distance between bolt and plate edge.

Load distribution angle of concrete block — input the value of angle for distribution
of load when determining value of coefficient Kj.

Decreasing Ftrd of anchors — input value of decrease of Ftrd of anchors to take into
account the worse quality.

Braced system — if selected, the structural system is considered as braced during
calculation of joint stiffness.

Bearing check with ab — switch on/off taking into account ab at bearing calculation.
Apply pp influence in FrRd — switch on/off taking into account the value of Bp
coefficient in shear resistance of bolts.

Properties group Model and mesh:

Default member length [h] — the default length of individual joint members is
determined as a multiple of the ratio and the height of member cross-section.

Division of circular tubes — input number of straight lines substituting the circle of
circular tubes.

Division of rectangular tubes — input number of straight lines substituting the arc in
edge of rectangular tubes.

Number of elements on edge —input of number of finite elements on decisive edge of
plate or part of cross-section. The decisive edge is determined automatically. The
average size of finite element is determined as a ratio of the edge length and required
number of elements on the edge.

Number of analysis iterations — input maximal number of analysis iterations. Higher
number of iterations may improve the precision of contact elements analysis, but it
increases the length of analysis.

Divergent iterations count — input the admissible number of divergent iterations.
Minimal size of element — input the minimal admissible length of finite element edge.
Maximal size of element — input the maximal admissible length of finite element
edge.
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7 Joints in project
The project can contain more joints. Click navigator command Report > Items in project to
display list of defined joints.

Table of all defined joints is displayed in the main window. The current joint is drawn in the
3D window.

Ribbon group New item is displayed.

Project items

Name T | Description

g
7
3

3]
h=1
3
4]
|

Cut1 frame knee cut iC Stress strain

i
=]
]
4]
=
5]

Cut2 cut of diagonal acc. to end plate and beam Stress strain

i
=]
]
4]
=
5]

Stiffener 1 stiffener in inclined frame knee Stress strain

vl e e |w

3]
h=1
3
4]
|

Stiffener 2 double sided web stiffener iC Stress strain

3
h=1
3
allg
[4][4]
23]

o

o

Widener 1 flange wideners of base plate column Stress strain

m
el
A

Widener 2 web widener of frame knee Stress strain

Rik 1 rib on battom flange of beam in frame knes Stress,strain

Opening circular opening in beam web Stress,strain

5@
EENE
alalg
4] = [4]
SE[=

ooy

o

Plate to plate 1 bolted plate-to-plate Stress,strain

Plate to plate 2 welded plate-to-plate iC Stress,strain

> ||End plate 1 bolted end plate to column flange

End plate 2 bolted two opposite end plates to column web

m
H
v
v
e
H

Stress,strain

Stress,strain

e
FIELE
e
EENE
S|
oo ey

End plate 2 bolted notched end plate on beam web (grid) Stress strain

Shifted end plate shifted end plate on beam web Stress,strain

W
3] 3]
FIE
allg
Bl
==

(el

Stub stub welded on beam flange iC Stress,strain

3}

Fin plate fin plate on beam web Stress,strain

3}

Gusset plate 1 diagonals on gusset plate Stress,strain

Gusset plate 2 diagonal in corner of base plate Stress,strain

eI
EllEIENED
G EXEME
2|z
][] [ [=]
ZNE|= =
(e Rial

Gusset plate 3 diagonals in frame knee Stress,strain

Gusset plate 4 diagenal on flange Stress,strain

m
o]
A
o
=

i
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A
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Base plate base plate with shear iron Stress strain

o

Splice spliced beams Stress strain

Connecting plate RHS 1 diagonal with lid to column - new connecting plate Stress strain

m | [m] [m

o [ |eA || oa

I

]

SE[(=
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Connecting plate RHS 2 notched diagonal to column - existing plate Stress strain

m
H
A
v
]
o

Connecting plate RHS 2 two diagonals in frame knee Stress strain

| [ mC] oR]
[ mC] oR]

Connecting plate RHS 4 diagonal to beam flange

m
o]
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o
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Stress strain

m
H
A
v
=
H

Gusset plate 5 diagonal to splice iC Stress strain
4 Il [ ¥

Project item settings

| 4 Parameters

Name ‘ End plate 1 |

Description ‘ bolted end plate to column flange |

Commands above the table Project items:

o - delete current joint from project.
e Copy — add new joint into the project by copying the current joint.

Columns in table Project items:

e Name — input name of joint.
e Description — input of detailed joint description. Description is printed in report.
e Analysis type — click table cell to switch joint analysis mode:

o EPS - stress, strain analysis — stress and strain analysis and buckling analysis
of joint can be performed for this joint analysis type. One of joint members is
set as ‘Bearing member’ (support is applied on this member in analysis
model), all other members are connected to bearing member.

o ST - stiffness — stiffness analysis of one joint member can be performed for
this joint analysis type. One of joint members is set as ‘Analysed member’.
Rotational and axial stiffness is calculated for ‘Analysed member’. In the
analysis model, supports are applied to all other members of joint.
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o MC - member capacity — joint contains one member set as ‘Analysed
member’. Capacity of this member is determined and the load corresponding to
the resistance is calculated. The calculated load is assigned to special load
case. Stress and strain analysis of joint is performed only for this load case, no
other loads are available.

o DR —joint design resistance — for each load case, the iterative analysis is
performed to determine the load factor, at which the joint resistance is reached.

7.1 Ribbon group New item

Commands in ribbon group New item are used to add new joint to project:
e Frame 2D — opens dialog Select connection topology

[F | m rl with predefined shapes of 2D connections. The new joint is

Frame Frame Anchor  Any | added into the project after clicking the picture of required joint

2D 3D joint shape topology.

e Frame 3D — opens dialog Select connection topology
with predefined shapes of 3D connections. The new joint is added into the project
after clicking the picture of required joint topology.

e Anchor joint — opens dialog Select connection topology with predefined shapes of
anchor joints. The new joint is added into the project after clicking the picture of
required joint topology.

e Any shape — adds a new empty joint into the project — the joint does not contain any
member.

i,

l New item

7.2 Adding a new joint
New joint can be added by several ways:

a) Anytime clicking {7 beside the list of joints in navigator. It launches New
connection wizard — see 3.1 Starting new project.

b) Using commands in ribbon group New item in navigator Report > Project items —
see 7.1 Ribbon group New item.
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7.3 Calculation report

4 Protokol Input data, calculation results and check results can be printed into the
Standardni output report. Report can contain texts, tables and pictures. Structure
of protocol is fixed, it is only possible to set, which tables and which

Detailni .
pictures should be generated.

Ribbon groups Report view and Items in report are available when working with report.

7.3.1 Ribbon group Items in report
Report generation mode settings:

. mm  =m e Current — only data of current joint are printed to report.
T - e All —data of all joints in project are printed to report.
Curent) Al Selected e Selected — data of joints with Selected option set to on are

| P Iprinted to report.

7.3.2 One line report
Click navigator command Report > One line to generate one line report.
The content of one line report can be set in the data window.

The one line report contains table of overall check results of each joint or stiffness
classification of individual joints.

Data | Options to set the content of one line report:

Project data tabl; Project data — switch on/off print of project data
Settings e Settings — switch on/off print of table of code
and calculation settings.

e Theoretical background — switch on/off print of
chapter with basic theoretical background information
about joint analysis and check.

[ Theoretical background

7.3.3 One page report
Click navigator command Report > One page A4 to generate one page report.
The content of one page report can be set in the data window.

Table of geometry, picture of joint, table of load effects and table of overall check report or
table and diagram of calculated stiffness is printed for each joint.

Data | Options to set the content of one page report:
e Project data — switch on/off print of project data
Project data table. ) P Pro)
Settings e Settings — switch on/off print of table of code

and calculation settings.

e Theoretical background — switch on/off print of
chapter with basic theoretical background information
about joint analysis and check.

[] Theoretical background
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7.3.4 Detailed report

Click navigator command Report > Detailed to generate detailed report.

The content of one page report can be set in the data window.

Options to set the content of one page report:

Data

Froject data

Geometry
Table
Axonometric view
[] View XY
[ ] View XZ
[] View YZ
[] Pictures from gallery
Coler depth: White and b
Cross-sections
List
[] List with pictures
Results/Checks
Steel plates
Drawings - Strain chec
Drawings - Eq. stress
[] Pictures from gallery

[ ] Buckling
[ ] Explanations tables
& Separate
Surmnmary
L1 Bill of material
| Add thumkbnail
Add drawings
Settings

[] Theoretical background

e Project data — switch on/off print of project data
table.
e Geometry — switch on/off print of tables and
pictures of geometrical data of joint.
o Table — switch on/off print of table of
geometrical data.
o Axonometric view — switch on/off print of
joint picture in axonometric view.
o View XY — switch on/off print of joint
picture in projection to global XY plane.
o View XZ — switch on/off print of joint
picture in projection to global XZ plane.
o View YZ — switch on/off print of joint
picture in projection to global YZ plane.
o Pictures from gallery — switch on/off print
of pictures from gallery.
o Colour depth white and black — switch
on/off print of monochromatic pictures.
e Cross-sections — switch on/off print of tables and
pictures of cross-sections.
o List —switch on/off print of table of cross-
sections used in joint.
o List with pictures — switch on/off print of
table and pictures of cross-sections used in joint.
e Materials — switch on/off print of table of materials
used in joint.
¢ Results/Checks — switch on/off print of tables of
calculation and check results or tables and diagrams of
calculated stiffness.
o Steel plates — switch on/off print of tables of
check results of steel plates in joint.
» Drawings - strain check — switch

on/off print of pictures of strain check courses on individual plates of

joint.

= Drawings — eqg. stress — switch on/off of pictures of equivalent stress
courses on individual plates of joint.
= Pictures from gallery — switch on/off print of pictures from gallery.
o Explanation tables switch on/off print of tables of check explanations.
Bill of material — switch on/off print of tables and pictures of bill of material.
o Add thumbnail — switch on/off print of simplified pictures of plates, which
were created by manufacturing operations.
o Add drawings — switch on/off print of detailed pictures of plates, which were
created by manufacturing operations.
Settings — switch on/off print of table of code and calculation settings.
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e Theoretical background — switch on/off print of chapter with basic theoretical
background information about joint analysis and check.

7.3.5 Ribbon group Report view

To print and export the report use commands in ribbon group

- 59 Report view.
Frint - Preview Save e Refresh — regenerate the report according to the current

as

setting of report content
e Print —print of the report to the selected print device

e Preview —display print preview of the report

e Save as — save the report to the file of HTML, MHT (web archive including pictures)
or TXT format.

Report view
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8 Materials, cross-sections and bolts in project

8.1 Cross-sections

Click navigator command Materials > Cross-sections to display and edit cross-sections in

project.
¥ W Z
i
AL |
T4
|
!
o [a] |
ﬂ :: — — — — — _| _______ — _-...Y
d
Eid
|
L AN |
|
z
L 140 L
Y A A
Data * I
Cross-Sections
Parameters | Characteristics
> | CONT (HEA140) 1 ‘ 4 Simple rolled
CONT (HEA240) | Narmne CON1
CONZ (HEA200) ‘A Geometry
CON2 (HEA240) | Shape HEAT140 i)

CONS3 (IPE220)
U400

CONS (IPE220)
CONG (HEAZOD)
CONS (IPE220)
RO100/100/4
CONS (IPE200)
CONE (K60/60/6)
CONS (HEA30D)

ST P AT AM

-

e E [

‘ 4 Material

| Steel 5235 a2

Click Copy above the table of cross-sections to copy an existing cross-section.

Click above the table to add a new cross-section.

Dialog Cross-Section Navigator appears with 4 groups of available cross-sections:

e Rolled — steel rolled cross-sections I, L, U, T, plate, circular, square and rectangular

hollow section;

e Welded, Composed — more complex shapes composed from steel rolled sections,

general steel cross-section.
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e Cold-formed — thin-walled cold-formed cross-sections.

Click the picture of required cross-section shape to add a new cross-section. The new cross-
section is set as current cross-section and its properties are displayed in the table in the data

window

Basic Advanced Rolled sections Welded, Composed

Rolled sections Welded, Composed | Cold-formed

Basic Advanced Rolled sections Welded, Composed

O I X0~
I I T T
T 0O0UCL

nCLLO
~ [ 10O

SN
—
N

4 O

There is a list of already defined cross-sections in the left part of data window. Following
buttons are available for each cross-section:

e ™ -inputanew cross-section. Current cross-section is replaced by a new one.
o [ %] delete the cross-section. Cross-section, which is used anywhere in the structure,

cannot be deleted.

e Properties of current cross-section can be edited on the tab Parameters in the right
part of data table. Table of cross-sectional characteristics is displayed on the tab

Characteristics.

IDEA RS s.r.o. | Jihomoravské inovacni centrum, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Connection user guide 168

8.2 Materials

Click navigator command Materials > Steel, concrete to display and edit properties of
materials project.

Materials
Mame Y| Type Y 4  Physical properties
5235 Steel £ | m [kgfm3]
€25/30 Concrete £ | E [MPal]

c [1/(kgk]]

4 EN1992-1-1

All materials, which are assigned to cross-sections in the project, are listed in the Materials
table.

£ - click the edit button to convert the material to the editable material. The name of
material changes and the particular material characteristics can be edited. The change affects
all cross-sections, which have assigned the edited material.

= - click the button to display the dialog with the list of all materials available in the
system material library. When a material from the library is selected, it replaces the edited
material. The change affects all cross-sections, which have assigned the edited material.

Clean — the button is available, if there is a material in the project, which is not assigned
to any cross-section. Click the button to delete not used materials from the project.
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8.3 Bolt assemblies

Click navigator command Materials > Bolts to display and edit properties of bolts and
anchors assemblies in project.

Bolt assemblies || [ss| [Gopym| [ Clean |
4  Properties
> | M16- 109 Name M16 - 10.9
M12 - 109 4 Bolt
Selected bolt M16 - DIN 7900 |:|
Type |Nnrmal "|
Bolt grade |10 7
Length Standard 7
4 Nut
Selected nut M16 - DIN 6915 |:|
Mut grade |1El9 "|
4  Washer
Selected washer M16 - DIN 6916 |:|
At the head
At the nut

Commands above the table Bolt assemblies:

o - add a new bolt assembly to the project.

. - delete current bolt assembly.

e Copy — add a new bolt assembly by copying of current bolt assembly.

e Clean —remove unused bolt assemblies from project. Button is not available, if all
assemblies are in use.
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9 Links to CAD systems

9.1 Link Advance Steel — IDEA Connection
Advance Steel 2016 and IDEA StatiCa 6.1 must be installed on the computer.

To integrate the link into Advance Steel, run ‘ldea4AS.bat’ in the installation directory of
IDEA StatiCa application.

To run the link, run ,,concheck* command in the Advance Steel command line.

9.2 Link Tekla Structures — IDEA Connection
Tekla Structures 21 and IDEA StatiCa 6.1 must be installed on the computer.

To integrate the link into the Tekla Structures, run ldeadTekla211.bat in the IDEA StatiCa
installation directory.

To run the link in Tekla Structures use command (macro) €, which can be found in Tekla
Structures toolbar.
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