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1 Getting started

1.1 System 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

Administrator rights are required for an adequate installation.
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2 Theoretical background

IDEA Designer is a core IDEA program for designing and checking of structural members of
3D models. IDEA Designer links IDEA checking modules with various 3D FEA programs
used for analysis of internal forces and deformations.

IDEA Designer works with following FEA programs:

e AxisVM — Members 1D (beams, columns, ribs), Members 2D (slabs, walls, shells).
Internal forces and deformations on 1D and 2D members.

e Nexis32 - members 1D (beams, columns, ribs). Internal forces and deformations on 1D
members.

e SCIA Engineer - Members 1D (beams, columns, ribs), Members 2D (slabs, walls,
shells).

Program IDEA Designer itself does not perform static analysis of the structure. It uses
analysis model and calculated results from other FEA programs.

An example of a structure in Axis\VM program and the same structure imported in the IDEA
Designer:

AxisVM
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IDEA Designer

First, IDEA Designer can be used to review the structural model. There are several types of
presentation modes of the structure, its parts and internal forces. Next step is to prepare all
data needed for the following design and check of structural members. Result Classes which
are required for the specific checks can be defined. All structural members can be merged into
Design Groups. All members included in one Design Group are designed according to same
preconditions.

2.1 Result Class

IDEA Designer works with all the load cases and load combinations, which have been input
or generated in the original FEA program.

A group of several load combinations or cases can be created and a check can be performed
for all the members at once. Check modules search for extreme values within the appropriate
Result Class.

There are Result Classes of different types:

e Ultimate Limit State (ULS)

e Serviceability Limit State (SLS)
o Characteristic
o Frequent
o Quasi-permanent

Specific design and check methods works with appropriate types of Result Classes.

During import from FEA program, IDEA Designer automatically creates default result
classes. These include one class of all ULS and one class of all SLS combinations. can edit
them and add any number of his own Result Classes.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
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2.2 Design member

A design member is one or group of consecutive structural model members. Consecutive
members must have common node of structural model and must have the same orientation —
ending point of ne member is beginning point of following member. All members of the
design member must have assigned the same material.

The design member is analysed as the whole and e.g. reinforcement is designed on the design
member.

The design member should collect structural members, which should be designed as the
whole, but it was necessary to split it to more members in the structural model.

There is a concrete column, which consist of three structural members, in the following
pictures. To design and check the column as the whole, structural members can be joined to
one design member.

M158
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2.3 Design group

Even though there are unique members in structures, most of them consist of common
members. Those are beams and columns of the same shape with the same reinforcement in
concrete structures and members with the same cross-section in steel structures. Having sets
of the same foundation blocks or the same beam-column connections is also typical for many
structures. It is not effective to work with every member separately. However, this is the way
how majority of current programs work. It leads to huge and complex models with too many
detailed members. Such models cause slow program response and it is difficult to find desired
object. The user can “get lost” in the program.

IDEA Designer usually operates with groups of members. That makes work with the structure
much faster and more explanatory. All members of the group have the same check
preconditions and all additional data have to be defined only once. Such approach saves both
the amount of work and data requirements even if there is only one member in the group.

Following rules are applied in IDEA Designer:

e each structural member must be assigned to a design member.

e structural members in the design member must to have the same material and must be
consecutive.

e each structural member belongs to just one design member (cannot belong to more
design members).

e the design group for steel members can contain design members, which:

o Have the same cross-section (each structural member must have the same
cross-section, each part of structural member must have the same cross-section
at the beginning and at the end);

o If the cross-section is the same along the whole design member, the design
members in the design group may have different number of members.

o the design group for 1D concrete members can contain design members, which:

o Have the same cross-section (each structural member must have the same
cross-section, each part of structural member must have the same cross-section
at the beginning and at the end);

o Have the same length;

o Have the same element type (rib, column, beam).

o The number of structural members in the design member is the same

During the import from FEA program, IDEA Designer automatically creates default design
members and design groups. By default, each structural member creates one design member.
Design members are grouped to design groups.

1D members are sorted out according to their cross-section. Each 2D structural member
creates separate design member and is assigned to one design group.

Respecting above-mentioned rules existing members and design groups can be edited and
structural members moved from one group to another. Moreover, required number of new
design members and design groups can be created.

An example of design groups of a structure (advertising pylon):
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2.3.1 Design groups for the design of reinforcement in 1D members

In the case of “concrete member” design group collects all design members with the same
cross-section and the same length (optional length tolerance can be defined ), which are
assumed to be reinforced using the same reinforcement pattern.

The reinforcement zones have to be defined on the representative design member of the
design group. The reinforcement zone is an area along the design member, on which the
reinforcement can be defined (and is “constant™).

Typical examples of Design Group are “a line of middle columns”, “edge columns”, “primary
beams of side frames”, etc.

Big FEA programs usually design desired reinforcement in all the members and then locate
the biggest one. IDEA Designer works in the opposite way. Firstly, engineer decides which
design members are reinforced identically and afterwards he defines the reinforcement zones
and the reinforcement in zones. IDEA Designer can find out the critical extreme internal
forces in corresponding positions from all members in the group.
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Let’s show it on an example.
Design members in the picture are assigned to one design group. Engineer decides to
reinforce them identically and symmetrically.
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On the representative design member of the design group the engineer creates 3 reinforcement
zones — one for the middle and two for the edges. The first and the last zone will be reinforced
equally, a different reinforcement is expected in the middle zone.

A-A B-B A-A
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The concrete check in IDEA RCS is performed in 3 sections with 2 reinforced sections,
corresponding with zones A-A at the beginning, B-B in the middle and AA at the end of the
design member. Extremes of internal forces are found automatically from all design members
in the design group.
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1 AA(D,00-405m) Reinforced [pGs vazni[» | /| Beam AA ~| #
2 B-E (4.05- 12 16m) Reinforced [pGs vazni[=| /| Beam BB ~| 7
3 AA(1216-16.21m) Reinforced [pGs vazni[=| /| Beam AA x| 7

2.3.2 Positions for the design of reinforcement in 2D members

In the case of flat slab/wall element, points are input instead of sections. Logic is the same —
all points with the same type of reinforcement are unified, extreme values of internal forces in
them are determined. The reinforcement is done only once and is used for all members
accordingly.

Design group DG2 $1

mx [KNm]
36,372

20.0
25.0
20,0
15.0
10.0
5.0
0.0
-5.0
-10.0
-15.0

-20,550

lb ﬁ MsU ¥ Minimum

Positions on members

_ Name Reinforced Cross-section Taken From

P1  RST e 712 62| Coordinates ¥ |t

Associated area None v
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2.4 Coordinate systems and convention of internal forces
All coordinate systems used are right-handed.

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

z
¥
gx

2.4.2 Local coordinate system of 1D member

M1

Mz

Each 1D member is defined with begin and end node. Each 1D member has local coordinate
system, which origin is in begin node of member. Local x axis of 1D member is identical with
member axis and is oriented from being to end node of 1D member. Local Y axis of member
is horizontal in general and local z axis leads upwards.

2.4.3 Coordinate system of cross-sections

z Cross-section has reference axes y (horizontal) and z (vertical).
5\ ‘:‘ A Principal axes of cross-section are marked with u and v.
- i If reference axes are identical with main central axes of cross-
L.y section, only reference axes are drawn.
i
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2.4.4 Convention of internal forces on 1D members

Internal forces on 1D members perform following
actions:

e positive bending moment My causes tension
in cross-section fibers with negative z-coordinate.

e positive bending moment Mz causes tension
in fibers with negative y-coordinate

e positive torsional moment Mx acts about x-
axis of 1D member

e positive axial force N acts in direction of x-

axis of member and causes tension in cross-section fibers.
e positive shear force Vz acts in direction of z-axis of cross-section.
e positive shear force Vy acts in direction of y-axis of cross-section.

2.4.5 Convention of internal forces on 2D members

Internal forces on 2D members perform following actions:

* Myy) — bending moment in direction of x(y)-axis. Positive value causes tension at
bottom surface of 2D element

®  Myyyx — torsional moment about y (x)-axis action on edge parallel to axis x (y).
Positive value causes tensional shear stress at bottom surface of 2D element.

® nyy) — normal force in direction of x (y)-axis. Positive value acts in direction of x(y)
axis and causes tension in section.

® Ny yx - Normal force acting in centre plane in direction of y(x)-axis on edge parallel to
X(y) axis. Positive value acts in direction of x(y)-axis.

® V) — shear force acting perpendicular to centre plane on edge parallel to x(y)-axis.
Positive value acts in direction of z-axis.
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3 User interface
The user interface consists of several co-operating parts.

e Navigator — set of logically ordered commands, from input and check options to
output and reporting.

e Tab bar (Ribbon) — set of tabs of control elements grouped by different functionalities.
Tabs are changing according to selected command in the Navigator.

e Main window — graphical window displays content based on the selected command. It
can be a graphical image, diagram or text dialog.

e Data window — it shows different tables or properties, based on selected command in
the Navigator or selected object in the Main window,

¢ Information window- shows current project information for quick user reference

i =

A= &

IDEA StatiCa BIM - Hala Kadpar_dneska

Home.

3D |Uncoled | -

Stru

Design member.

Navigator Main View

Design member | v

(e [
(e

Model R

D134

[ Ribbon

Design members

Navigator

Hember 10 forces

Ready

Hsmt:srﬂds'crmalicn%/
A — .
Information
N a
B window
| o
[
A Iy \I
g Data window
» ¥ |
|
Billof Material =
Report A Hame Hembers D group a
candar o131 118z e ot
<tail D132 h183 DGS PEZ4D
D133 W DGS PE240
p— 141851180 DGE PE1E0
== : - -

3.1 3D view in main window

The 3D view of the structure is displayed in the main window. To manipulate the structure in
3D view use commands in group View 3D or combination of hotkeys and mouse key

.z ¥ Axo Particular commands in group View 3D:
[sY < Persp. e -Z —set the view from the top of the structure (opposite the positive
[, % Q zoom  Z-semi-axis of global coordinate system)

View 3D e Y - set the view from the front of the structure (in the direction of

positive Y-semi-axis of global coordinate system)

e -X-setthe view from the side of the structure (opposite the positive X-semi-axis of
global coordinate system)
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e AXxo - set the default 3D view point and performs zoom to fit the whole structure into
3D window

e Zoom — perform zoom to fit the current member or design group into the 3D window.
e Persp. — switch on/off the perspective view on the structure.
3.1.1 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.

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

C%) - 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.

e
& & - 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 mouse rotates the view
e push SHIFT and hold mid mouse button — moving the mouse increases/decreases the
view
Clicking right mouse button on 3D window displays context menu with command Zoom all.

3.1.2 Structure drawing settings

There are some general drawing settings for displaying structure in 3D window. To set the
drawing commands in groups Visibility, Structure labels and Structure appearance can be
used.

| | - | o | Use switches in group Visibility to reduce the number of
F = 1925 | members to be drawn:

Whole Current | Tendons . . .
structure | structure e Whole structure — switch on drawing of all members in

Visibility the structure

e Current structure — switch on drawing of current
member or design group only.

e Tendons — switch on/off drawing of prestressing reinforcement
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| | 5 Use switches in group Structure appearance to set the display
H ‘== mode of members:

Al |Curent| All  Shrink . . .
soiide | =olid | wired e All solids — switch the mode of members drawing to draw

T all members as solids.

e Current solid - switch the mode of members drawing to
draw the current member or design group as solid, the rest members are drawn in
wired mode.

e All wired - switches the mode of members drawing to draw all members in wired
mode.

e Shrink — switch on/off the drawing of shrinked ends of 1D members to be able to see
the separated 1D members.

I tode Design Mempers  USE SWitches in group Structure labels to display

Members 10 [l Background descriptions of members:

Members 20 | Current e Node — switch on/off drawing of node numbers.
Structure labels e Members 1D — switches on/off drawing of numbers

of 1D members

Members 2D — switch on/off drawing of numbers of 2D members

Design members — switch on/off drawing of numbers of design members

Background — switch on/of drawing of background under numbers.

Current — switch between drawing numbers on all members in the structure or only

on current member or design group.
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3.1 Control of view in the 2D window

The view in 2D window can be set by mouse or by tool in the left upper corner of the
window.

E - zoom all. Click this button to fit the whole structure to the 2D 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 Roll with mid mouse button — moving the mouse increases/decreases the view.

e Push CTRL+SHIFT and hold mid mouse button — moving the mouse defines the
window for zoom.

Click on right mouse button over 2D window shows context menu with following commands:

e Zoom all — zoom to show the whole current structure in the 2D window.

e Print — start printing of the current content of 2D window on selected printer.

e To bitmap — start export of the current content of 2D window to the raster graphics
file (PNG, GIF, BMP, JPEG, TIFF).

e Toclipboard — copy of the current content of 2D window to the Windows clipboard.

e To DXF — start export of the current content of 2D window to the 2D DXF file.

3.1.1 DXF export settings

Following export parameters can be set in the Save as dialog

Dxf export settings when exporting the view to the 2D file:
¥ Scale e Scale — if the option is selected, the scale ratio used to
1 L 10 create the drawing in exported DXF can be set.
_ e Output units — select units of the drawing in the
e exported DXF file.
Millimeters =

e Layers — select the mode of layers generation. Layers can
e be generated according to the line type, the line thickness, the
entity type or the entity color.

By entity color = - ) 4 ] ]

¢ Fill regions — switch on/off export of filled regions
¥ Fill regions (otherwise only outlines are exported).
¥ Dimensions Dimensions — switch on/off export of dimension lines.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 22

4 Working with IDEA Designer
4.1 Opening a project

When the application is started an starting screen appears. An existing IDEA project can be
opened or a project from any collaborating FEA program can be imported.

=

Home

Fr

Unils Colors | Update original Update

Settings Projects synchronization Export

Get Started Latest News

1084gg5

Structural Software

Import project Recent projects

od | ¢ =

ArisVI Midas Civil  Midas Gen  Nexis32 RFEM Scia
Engineer

1 kayba_2012_2_dneska.idea
et
AXIIVM “

6

Open existing project

=

ldea

e AXxisVM — import a structure modelled and calculated in AxisVM. The import
requires the installation of Axis\VM version 3e or higher.

e Midas - import a structure modelled and calculated in Midas Civil. The *.MCT and
*.MID files generated by Midas Civil are used to import the structure.

e Nexis 32 — import a structure modeled and calculated in Esa Prima Win. The import
requires the installation of Esa Prima Win version 3.30 or higher.

e SCIA Engineer —import a structure modeled and calculated in SCIA Engineer. A
XML file generated by a program SCIA Engineer is used to import the structure.

e ldea - open an IDEA file stored in IDEA Designer.

The ribbon tab Model viewer is activated when the project is opened. The drawing of the
structure appears in main 3D window.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide

ez ¥ A

30 | Uncoiled

Ty P Persp.

“:

Current

AR A=

" Hode

|| Members 10 [ Background

=~ Design Members

Ll &5

#5 Generate E; Ez

0Gist v S

r

Delete 3 3 B Delete
All | Curent Al Shrink - 10 20 New By F New Generate — Material  Cross.
Ty Q Zoom | structurs | structure | soids | soig  wirsd WMembers 20— Current pattern %53 Delete all ! Delete All Section
Design member... | View 30 | Visibilty Structure drawing | Structure labels Member LCS | Design hlember Design Groups Structure Data |
Navigator Main View ¥ X [info
Design member = Q g G a Project Data a =
= @ G 8 project: — not defined —
Code:
Hational Annex: [EREEN \
=
E— Structural model 2
Humber of nodes: 221
LIip Eis Humber of members 10: 12,
Design groups Humber of members 20: 1
Result Classes Humber of load cases: 1
Humber of cross-sections: 2
Calculation A Current Design Member 2
Wember 1D forces Name: 1
Member 2D forces Thickness:200mm
Material  C30/37
Weight  108500kg
Conerete Design 2D A
Result Classes
Design
User-defined forces &
User-defined forces T
X
Conerete Design 1D E
Data Current Design Group A
Reinforcement Hame: nere
Bucking / Deflection Type: Shab

Redistribution and reduction ‘

Resufts
Design Summary A =
j o et ] Name ] Iembers. Design group =
Design lembers. 110
1110 DG2 400x400
Bil of Waterial
T 111 DG2 400x400
Report E A
_— Mz DG2 400x400 1
Standard - J
| | = e D63 81
=
Ready

Number of design membera: 1
Design members:
s1

-

=

IDEA RS Itd.

South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 24

4.1.1 Imported parts selection

Structural parts and members to be imported can be selected when importing data from
AxisVM. If member is not selected to be imported, only it axis is drawn, internal forces
cannot be evaluated on the member and the member cannot be designed.

Select items to be imported into the IDEA aplication - "RE FLORYK 3-zjedr == O, X |

0 Al @ Selection
| | Custom parts
- Logical parts
A Columns
O 140%5
A Beams
80x220
AC160/80/5
O 140%5
120x360
2 U240 []
140x360
4 [ 21300
M212
M213
243
244
M276
M277
251
h294
4 Walls
200 mm
250 mm
4 Slabs
180 mm

Select all Unselect all

] 4 Cancel

After choosing the imported file a dialog Select items to be imported into IDEA
application appears.

Dialog options:

e All —if the option is selected, all structural parts and members are imported from
AxisVM data.

e Selection - if the option is selected, structural parts and members can be selected to be
imported from AxisVM data.
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e Data tree — a tree view of structural parts, which corresponds to parts defined in
AxisVM, is displayed in the dialog. Each individual part of member can be selected or
unselected to be available or unavailable after import.

e Select all — selects all parts and members to be imported.

e Unselect all — de-selects all groups and members.
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4.1.2 Settings for generation of design members during the import

In the moment of initial import of the structure from FEA programs the import options for
creation of design members and design groups can be set.

Design member (DM)
DM consists of one or more consequential structural members and is designed as the whole,
Create default CMs for whole structure

Options

Try to connect horizontal members into single DMs
Try to connect vertical members into single DMs

Design group (DG)

03 is & collection of Dhs of the same cross-section and material.

Create design groups also for 20 members

Concrete

Tolerance of OM length 0.0

Callect DMs to one design group without
respecting the number and length of their
individual structural members,

Particular dialog options:

e Generate default DMs member for whole structure — if the option is checked, the
design members are created from all imported structural members. If the option is off,
the design members are not created during the import and they have to be created
manually to be able to design them.

e Try to connect horizontal members into single DMs — if the option is checked, it is
evaluated during the import, if more consecutive horizontal members can be joined to
one design member. If it is possible, the design members containing more structural
members are created.

e Try to connect vertical members into single DMs — if the option is checked, it is
evaluated during the import, if more consecutive vertical members can be joined to
one design member. If it is possible, the design members containing more structural
members are created.

e Tolerance of DM length (concrete) — input the permissible length difference to
assign the design members into the design group. The lengths of individual structural
members in the design members must be identical within the defined tolerance to
assign the design members to one design group.

e Collect DMs to one design group without respecting the number and length of
their individual structural members — if the option is selected, the design groups are
created per each cross-section. Design members of different lengths are assigned to
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the design group. If the option is not selected, the length tolerance can be defined. The
design members of the same length within the specified tolerance and the same cross-
section are assigned to one design group.

e Tolerance of DM length (steel) — input the permissible length difference of design
members to assign the design members to the design group of steel members.

e Save settings — save the current settings as the default values to be used for next
import of the structure.
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4.1.3 Creating a new project importing EsaPrimaWin data

IDEA Designer can import data including results of linear calculation from program Esa
Prima Win

Import can be performed when following conditions are met:

e Application Esa Prima Win has to be installed on the same computer where IDEA
Designer is installed.

e Project, which should be imported, must be calculated and stored including calculation
results.

e To import cross-sections correctly, input data should be exported from Esa Prima Win
to StepSteel file (using command resp. File >Export>PSS). Options Analysis model-
level 2 and To use DSTV conversion for cross-section names should be checked in
export dialog.

StepSteel file has to be stored into the same directory where EWP file of original
structure is stored and has to have the same name as name of original file. To import
eq. project with name MyProject, files MyProject.epw and MyProject.stp has to be in
one directory.

To start import from Esa Prima Win click Nexis32 on the starting screen of IDEA Designer.

It is possible to choose one of two modes how 1D elements are converted from Esa Prima
Win to IDEA Designer:

e IDEA member = EPW macro — converts each 1D macro from EPW data to one
member in IDEA Designer.

e IDEA member = EPW member — converts each 1D member from EPW data to one
member in IDEA Designer.

4.1.4 Creating a new project importing AxisVM data

To enjoy all possibilities of connection between AxisVM and IDEA Designer, AXisVM
version 3e and higher has to be installed on the same computer where IDEA Designer is
installed.

To start import of AxisVM project click AxisVM on IDEA Designer starting screen.

Some add-ons are installed to AxisVM during setup of IDEA Designer. Those add-ons enable
to use reinforcement templates for concrete sections during reinforcement design in IDEA
RCS or to export data to IDEA Designer directly from AxisVM.

If the add-ons are installed correctly, you can find:

+
e Icon i in dialog for input of cross-sections on tab Thick

|| Cross-section editor - New Cross-Section

File Edit Display Window

@E‘ Thin  Thick |

]+

Q
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Clicking the icon displays dialog with cross-sections of the same shapes and
parameters as have the cross-sections used in IDEA RCS. If the cross-section is
defined using this add-on, it can be reinforced using appropriate reinforcement
template in IDEA RCS. Cross-sections defined using other ways are exported to IDEA
Designer as general cross-sections and have to be reinforced with general
reinforcement

e Command Idea Prestressing in menu Plugins. This command runs module IDEA
Tendon, which enables to define tendons and introduce effects of prestressing into
calculated structure.

4.1.5 Creating a new project importing SCIA Engineer data

To import data from SCIA Engineer XML file with appropriate data has to be exported from
SCIA Engineer. Content of XML file is defined in XML document composer.

To start import from SCIA Engineer click SCIA on the starting screen of IDEA Designer.
To read more about import from SCIA Engineer see 12.3 Program SCIA Engineer.

4.1.6 Creating a new project importing Midas civil data

Files *. MCT and *.MID must be exported from Midas Civil to be able to import the structure
to IDEA Designer.

The files contain data describing either the whole structure or only the selected part of the
structure.

— Choose File Names
Midas model (mct) | Browse. .,
Midas madel (binary) | D:\MyDeve\IDEA_Midas\MassiveSections_align_RC.mid | Browse, .,
—Target Elements
@ al
Object elements | |
Export Zancel

To read more about import from Midas Civil see 12.4 Program Midas Civil.
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4.1.7 Update of IDEA projects

IDEA Designer projects, which were created importing data from other programs, can be
updated to reflect changes in original (source) projects.

IDEA Designer project created from AxisVM supports bi-directional update. It means that
changes due to design in IDEA Designer can be transferred to original AxisVM project.

= = ; To update projects use commands in ribbon

- | - | ! e .

- - 7 group Projects synchronisation on ribbon tab

Update original Update IDEA  Run  Editmodeler  Home.
project project Analyziz data

Projects synchronization

4.1.8 Update of projects imported from Esa Prima Win

Update of IDEA Designer projects, which were created by import of data from Esa Prima
Win, is limited to update of results of linear analysis. No other changes can be transferred to
IDEA Designer project.

It means that if cross-section was changed during design in IDEA Designer, this change can
be done manually in original Esa Prima Win project. Than original project can be recalculated
and IDEA Designer project can be updated to refresh internal forces from original project.

To update IDEA Designer project click Update IDEA project in ribbon group Projects
synchronisation in ribbon tab Home.

4.1.9 Update of projects imported from SCIA Engineer, Midas, RFEM

Update of projects imported from SCIA Engineer, Midas or RFEM consist of following steps
(which are performed automatically):

e The current state of IDEA project is backed up — file ,ProjectName.X.idea“ is created,
where X is the order number of import.

e New project is created by fresh import of changed source data (exported from SCIA
Engineer, Midas or RFEM).

e Changes of data from original IDEA project are applied to the newly imported project.

The log file of update can be displayed after the update finishes.

To update IDEA Designer project click Update IDEA project in ribbon group Projects
synchronisation in ribbon tab Home.

4.1.10 Update of projects imported from AxisVM

Following updates can be performed for IDEA Designer projects created by import from
AXisVM:

e Update of original (AxisVM project) — transfer changes due to design in IDEA
Designer (dimensions of cross-sections) to original AxisVM project. To update
original AxisVM project click Update original project in ribbon group Projects
synchronisation.

Note: This update performs changes in original AxisVM project file and saves the
changes!

e Update of IDEA Designer project — transfer changes (dimensions of cross-sections,
updated calculation results...) undertaken in AxisVM project file to current IDEA
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Designer project. To update IDEA Designer project click Update IDEA project in
ribbon group Projects synchronisation.

e Recalculation of project in AxisVM — transfer changes due to design in IDEA
Designer (e.g. cross-section dimensions) from IDEA Designer project to original
AxisVM project. Calculation of AxisVM original project is performed on background.
After calculation changes from AxisVM project are transferred to IDEA Designer
project.

To recalculate project click Run analysis in ribbon group Projects synchronisation.
Note: This update performs changes in original AxisVM project file and saves the
changes!

4.1.11 Change the path to the source file

The path to the original (source) *.axs file can be changed for project imported from AxisVM.
The path could be changed e.g. after moving the original source file to the other directory.
Click Edit modeller data in the ribbon group Projects synchronisation to change the
original file path.

Filename of the original project :

CiModel b.axs
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4.2 Model viewer

MNavigator
Design member | = |j |j
DA -
(] ]
Model S
De=ign members
De=ign groups
Rezult Clazzes
Calculation A
Member 10 forces
Mezh
Concrete Design 20 A

b3

User-defined forces

User-defined forces

»

Concrete Design 10

Data
Reinforcemsnt
Buckling / Deflection

Redistribution and reducticn

w»

Steel Design
Options
Dezign Data

Buckling Lengths

]

Connection Design

Joints

]

Design Summary

Dezign Members

Bill of laterial

]

Report

Standard

Detail=d

All user activities are conducted through Navigator. User
goes through specific items, view presented data and
controls his work by actions called from the ribbon.
Commands for looking over the model and for the
preparation of data for checks are collected into 4 sets of the
Navigator:

e Model — check of imported model, edit of result
classes and design groups.

e Calculation — check of results of FEM analysis of a
structure. Internal forces or deformations on specific
structural members or on the whole structure can be
reviewed.

e Concrete design 2D - preparation of the check of 2D
concrete members in IDEA RCS.

e User defined forces — input of user defined internal
forces on structural members.

e Concrete design 1D — definition of reinforcement
zones, check of reinforcement along the design member,
calculation of deflections of the design member.

o Steel design — input of buckling parameters, setting
the design data, checking the steel members.

e Connection design — export of data for design and
check of joint in IDEA Connection application (members,
cross-sections, internal forces).

e Design summary — displaying the check results of
the whole structure, optimization of the steel members and
generating the bill of material.

e Report — generating and printing the output report.
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4.3 Load cases, combinations and result classes

Definitions of load cases and combinations are imported from the source application data.
According to the content of imported combinations default result classes are generated.

Result class is a group of several load cases or combinations within which extreme values of
load effects are found.

Click navigator command Model > Result Classes to display the list of all existing result
classes in the project in the Main window.

— 1 — »  Ribbon group Result Manager is available for
—— —— } this navigator command:
Load Combinations Result e Load groups — input and modification of
=roups Classes load cases groups— see 4.3.1 Groups of load
Results Managers cases

e Combinations — input and modification of combinations of load cases — see 4.3.2
Combinations of load cases.

¢ Result classes — input and modification of result classes — see 4.3.3 Result classes.

e Current class — name of the current result class, for which internal forces and

deformations can be evaluated, is displayed. Click edit button / to display the
dialog to select the current result class, combination or load case.
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4.3.1 Groups of load cases
Each load case is assigned to a load cases group.

Load cases, which are in one load cases group, are considered as one load case when load
case coefficients for combinations are generated.

Load cases groups, imported from AxisVM, cannot be edited in IDEA Designer. Load cases
groups have to be modified in Axis\VM, afterwards the IDEA project should be updated.

To view or modify load cases groups click Load groups in ribbon group Results manager.

Load Group Manager o Bl X

Load Case Properties
Load Groups 4 F

M -
4 Mot grouped cases ame DL-F |

LL-EQ Assigned Load Group griambbL 7
LL-Harizental X
LL-Harizental ¥

Load Group Properties

gria-T5
4 gria-UDL Hame [gria-uoL |

[DLF I Type [Exclusive 7
DL-EC

gria - Pedestr. = cycle track Rozd bridge load group |gr'|a -UDL = |/ =

grib - Single axle Partial lcad factor for vaniable load case in ULS combination | 135 |

gre - Horizontal forces v g). :

¥ gl
3 - Pedestrian loads

ars Estrian .Sa Partial lcad factor for variable load case in ULS and SLS | 040 |

grd - Crawd loading characteristic combination (W 0) :

gr3 - Special vehicles . . .

Furk - Parsictont Partial lcad factor for variable load case in 5LS frequent | 040 |

WK - Fersisie combination {4 1). '

Fuek - Execution

F**\ - Design Partial load factor for variable load case in 5LS quasi- | 000 |

permanent combkination (4 2.

Thermal - Tk
QSn,k - Execution
Construction - Q¢

When extreme values in the combination are searched, the results of the load cases from
(a) permanent group are simply added up,

(k) standard group are added to the positive extreme if they are positive and to the
negative extreme if they are negative,

(<) exclusive group are evaluated in the way that only ane most positive is added to the

Expand all items positive extreme and only one most negative to the negative extrame,
(d) fatigue group are considered as Ofat load in fatigue combinations,
| Tew | | Delete () accidental group are considered as Ad load in accidental combinations
| OK | | Cancel

A type of group and values of partial load factors can be set for load group

Particular options of Load groups manager dialog:

e Load groups — load groups with associated load cases are displayed in the tree view.
If a load case is selected in the tree view, properties of load case and properties of the
appropriate load group are displayed in the right part of dialog.
If a load group is selected in the tree view, properties of the appropriate load group are
displayed in the right part of dialog.

e New —add a new load cases group.

e Delete — delete the current group of load cases.

e Expand all items — expand/collapse all items in the tree view.

Load case properties:
¢ Name — input name of the load case.
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e Assigned load group — select load group, which the current load case is assigned to.
Load cases can be moved between load groups in the tree view using drag and drop.

Load group properties:
e Name — input name of the current load group.
e Type —select type of the load group:

o Permanent — load group for permanent load cases. Effect of load cases in
permanent load groups are added up when searching for critical combinations.
Following partial load factors can be set for the permanent load cases group:

* v qu, sup — input value of partial coefficient for permanent
unfavourable loads in ULS combinations.

* v qu, inf - input value of partial coefficient for permanent favourable
loads in ULS combinations.

= & —input value of reduction coefficient for unfavourable permanent
actions.

o Standard — load group for variable load cases. Effects of load cases in
standard group are added up to the positive extreme, if they are positive, and
are added up to the negative extreme, if they are negative. Following partial
load factors can be set for the variable load cases group:

= v q - input value of partial load factor for variable load cases in ULS
combinations.

= 0 - input value of partial load factor for variable load cases in ULS
and SLS Characteristic combinations.

= w1l —input value of partial load factor for variable load cases in SLS
Frequent.

= 2 - input value of partial load factor for variable load cases in SLS
Quasi-permanent.

o Exclusive — load group for variable load cases. Only one of load cases of the
exclusive group acts in one critical combination. The load case, which causes
the maximal positive value of the evaluated component, is added up to the
positive extreme and the load case, which causes the minimal value of the
evaluated component, is added up to the negative extreme.

o Exclusive — load group for variable load cases. Only one of load cases of the
exclusive group acts in one critical combination. The load case, which causes
the maximal positive value of the evaluated component, is added up to the
positive extreme and the load case, which causes the minimal value of the
evaluated component, is added up to the negative extreme.

o Accidental — load cases from the group are considered as additional load in
ULS and SLS combinations. In the ULS Accidental combination the load cases
are considered as design value of an accidental action Ad.

o Accidental, Exclusive — load cases from the group are considered as
additional load in ULS and SLS combinations. In the ULS Accidental
combination the load cases are considered as design value of an accidental
action Ad. Only one load case from the group can act in single critical
combination.

o Fatigue, Exclusive — load cases from the group are considered as additional
load in ULS and SLS combinations. In the ULS Fatigue combination the load
cases are considered as fatigue load Qfat. Only one load case from the group
can act in single critical combination.
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e Xxx bridge load group - select the type of bridge load. The selected type of bridge
load determines the possible interaction of loads in the resulting critical combinations.

o |Z| - modification of user defined bridge load group.

j - add new user defined bridge load group. A name and type can be set for the new
group. If Traffic load is selected, load cases in this group are considered as the traffic
loads when evaluating combinations.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide

37

4.3.2 Combinations of load cases

To view or modify combinations of load cases click Combinations in ribbon group Results

manager.

Load Combinations Manager

4 Al ULE Combinations
g-MSU
p-MSU
g+p-MSU
Bg-MSU
Bp-MSU
Bg+p-MSU

4 Al 5LS Char, Comkinations
g-MSP
o-ISP
g+p-MSP
Bg-MSP
Bp-MSP
Bg+p-MSP

Combinations i@ Combination Properties

KName | g-MsU |

Evaluation | Code, {6.10) & |

Typs |ULS Fundamental = |

Load Cases in Combination T | Coeff

4 LG1 1

wlastni

membrina

LOP

1
1
stfecha 1
1
technolo 1

Load Cases in Project T

4 |oad Groups
Mot grouped cases

4 1G]
vlastnl
membrana
stfecha
LGP
technolo
uFitng
VZT
BUDOUCH

4 G2
snih
jefab

4 LG3
wite |l

witr |

Expand all items

| MNew | | Delete |

Expand all items

Expand all items

| oK || Cancel |

Combinations of load cases are important to determine the extremes of load actions. It is
possible to input four types of combinations, which can be used in appropriate checks.

One of following types can be assigned to each combination:

Ultimate limit state;

Following type of evaluation can be set for the combination:

Serviceability limit state — characteristic;
Serviceability limit state — quasi-permanent;
Serviceability limit state - frequent.

e Linear —all load cases in the combination are simply added up, taking into account
defined load case coefficients.
e Envelope — such combinations are searched, which cause maximal and minimal
values of evaluated magnitude. Defined load case coefficients are taken into account
e Code — combinations behave similarly to the envelope combinations, but the load
coefficients are generated using the values from the national code. According to
Eurocode following formulas are used:
o For ULS combinations formulas 6.10 or 6.10a,b;
o For SLS Characteristic combination formula 6.14b;

o For SLS Frequent combination formula 6.15b;

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com




IDEA Designer User Guide 38

o For SLS Quasi-permanent combination formula 6.16b.

The automatically determined load coefficients are multiplied by user defined load
coefficients.

The content (load cases and the appropriate coefficients) of critical combinations, which were
generated from code or envelope combination prescription and caused an extreme of
evaluated magnitude, are printed in results evaluation.

Particular options of Combinations manager dialog:

e Combination — defined combinations, grouped according to their types, are displayed
in the tree view. Properties of selected combination and list of load cases in the
combination are displayed in the middle part of dialog.

e New — add new combination of load cases.

e Delete — delete selected combination of load cases.

e Expand all items — expand/collapse all items in the combinations tree view.

Combination properties:

e Name — input name of the current combination.

e Evaluation — select the evaluation mode of the current combination.

e Type — select the type of the current combination.

e Load cases in combination — load cases assigned to the current combination are
displayed in the tree view. Load cases are grouped according to the load groups.
The value of load case coefficient can be defined in the Coeff. column. If the
coefficient value changes in the row with load group name, the new value of
coefficient is assigned to all load cases in the affected group.

Remark — the defined load case coefficients are multiplied by automatically
determined coefficients for combinations evaluated by national code.

e Expand all items — expand/collapse all items in the load cases tree view.

o |j - remove selected load case or load cases group from the current combination.

. | **1 - remove all load cases from the current combination.

o |j add load case or load group, selected in the tree view Load cases in project, to
the current combination.

o |ﬂ - add all load cases from the tree view Load cases in project to the current
combination.
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4.3.3 Result classes
To view or modify result classes click Result classes in ribbon group Results manager.

Load cases or combinations are grouped in result classes. The extreme values of evaluated
magnitude from all items in result class are searched when evaluating results for the current
result class.

One of four types can be assigned to each result class. According to its type the result class
can be used for appropriate checks.

One of following types can be assigned to each result class:

e Ultimate limit state;

e Serviceability limit state — characteristic;

e Serviceability limit state — quasi-permanent;
e Serviceability limit state - frequent.

Result classes manager o o X

Reslt Clas Properies
4 Al ULS Results Claszes Name | WS |
[ms0 |
Type | |

4 Al 5LS Char, Results Classes

MSP - charakteristicks Itemns in Result Class T Items in Project T |-
Viechny MSP char (prihyb) — —
4 Al ULS Combinaticons 4 Al ULS Combinations
4 Al SLS Freg, Results Classes
. . g-M3U g-M5U
Vizchny MSP castd
o p-M3sU p-MsU
4 Al SLS Quasi. Results Classes WSt NS
+p-MSU +p- I
Viechny MSP kvazi grpy ap
Bg-M5U Bg-MsU
Ep-M3sU Bp-MsU
Bg+p-MsU Bg+p-MSU
4 Al 515 Char. Combinaticns
g-M5P
p-M5P
g+p-MSP
- Bg-MSP
<
Bo-MSE
Bg+p-M3P
4 Al Load Cases in Project
Not grouped cases
4 131
vlastni
membrana
stfecha -
Expand all items Expand all items Expand all ftems

| New | | Delete |

[

Particular options of Result class manager dialog:

o Classes — defined result classes, grouped according to their types, are displayed in the
tree view. Properties of selected result class and list of combinations and load cases in
the result class are displayed in the middle part of dialog.

e New —add new result class.

e Delete — delete selected result class.

e Expand all items — expand/collapse all items in the result classes tree view.

Combination properties:
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¢ Name — input name of the current result class.

e Type — select the type of the current result class.

e Items in result class — combinations and load cases, assigned to the current result
class, are displayed in the tree view. Combinations are grouped according to their
types and load cases are grouped according to the load groups.

Expand all items — expand/collapse all items in the result class items tree view.

o |j - remove selected combination or load case or load cases group from the current
result class.

° | **1 - remove all items from the current result class.

o |j - add combination, load case or load cases group, selected in the tree view Items
in project, to the current result class.

o |ﬂ - add all items from the tree view Items in project to the current result class.
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4.4 Working with members and design groups

Program can work in either Design member or Design group mode. To switch between these
two modes, use combo-box on the top of Navigator.

The second combo-box contains the list of all design members or design groups. One design
member or design group is chosen as current. Current design member or group is drawn as
highlighted in the main window. Brief information about current design member and design
group is displayed in the Info window.

E S
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4.5 Design members

Click navigator command Model > Design members to work with design members.

The table with all design members is displayed in the Data window. Click edit button E in
the column Members to display dialog with design member properties.

+ o+ # Cenerate Use commands in ribbon group Design member to create
=R or edit design members:
Hew By Export ;
pattern 1 Delete all ° e New — create new design member — see 4.5.1New
Design Member dESign member .

e By pattern — create new design member according
to the pattern design member — see 4.5.2 Creating new design member by pattern.

e Generate — automatically generate design members from all structural members,
which are not assigned to any design member.

e Delete — delete current design member. Structural members, which were assigned to
the deleted design member, stay not assigned — it means that they are not a part of any
design member.

e Delete all — delete all design members, thus no structural member is assigned to
design member.

e Export — start wizard to export the current design member to data file of IDEA Beam
application. Export is enabled only for concrete members assigned to design group of
beam member type.
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4.5.1 New design member
Click New in ribbon group Design member to create new design members.

To be able to create a design member, the structural members selected to create the design
member have to be consequent — must have common nodes.

Newly created design member may be assigned either to newly created design group or an
existing design group can be selected from the list of suitable existing design groups (after
first structural member is assigned to design member).

Nonconformities, which were found during creation of a design member, are displayed in the
bottom part of the dialog.

Azsigned to design group Design memkber name
D529 [ |

Available members Selected members

E1 B1
B2 B2
B3
B4
B
BT
BS
ED

-

! = Design Member cannot be created from selected members. Design Member has =
to be continuous,

& There are members which were already assigned to other Design Members, Click
CK to continue and to delete these Design Members. Click Cancel to discard
changes.

& Following Design Members will be deleted:

LK and Continue

Particular dialog options:

e Assigned to design group — select design group from the list, to which newly created
design member will be assigned.

e New — create new design group. The newly created design member can be assigned to
the newly created design group.

e Design member name — input name of the new design member.
e The list Available members contains numbers of structural members, which can be
assigned to newly created design member
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e The list Selected members contains numbers of structural members, which will create
a new design member.

e >> - add structural members, which are selected in the list Available members, to the
newly created design member.

e << -remove structural members, which are selected in the list Selected members,
from the newly created design member.

e Select — start the interactive selection of structural members in 3D window — see
4.5.3.1 Selecting members in 3D window.

e OK and continue — create new design member according to the content of the list
Selected members and display dialog New design member again.

4.5.2 Creating new design member by pattern

To create new design member according to the pattern design member click By pattern in
ribbon group Design member.

The pattern design member:
DM1

Click CK to start the selection of structural members. If the selected
member (and members connacted to this member) can create design
member correspending with the choosen pattern, new design member is
created.

Aszign new design members inte design group: DG1 CS1

oK

e The pattern design member — select a design member in the list, which properties
are compared with selected structural members. If the selected structural member
fulfils the conditions to create the new design member according to the pattern design
member, the new design member is created.

e Assign new design members to design group — if the option is checked, the newly
created design members are assigned to the design group of the pattern design
member.

Click OK to start the selection of structural members in 3D window (see 4.5.3.1 Selecting
members in 3D window). The starting structural members of new design members should
be created.
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4.5.3 Generating new design members

The design members can be generated en masse. The generation of design members processes
only the structural members, which haven’t been assigned to any design member yet.

To generate design members click Generate in ribbon group Design member.

Design member (DM)
DM consists of one or more consequential structural members and is designed as the whole,
Create default DMs for whole structure

Opticns

Try to connect horizontal members into single DMs
Try to connect vertical members into single DMs

e Generate default DMs for whole structure — if the option is selected, the design
members are created from all structural members, which haven’t been assigned to any
design member yet.

e Try to connect horizontal members into single DMs — if the option is selected, it is
evaluated during the generation of design members, if more consecutive horizontal
members can be joined to one design member. If it is possible, the design members
containing more structural members are created.

e Try to connect vertical members into single DMs — if the option is selected, it is
evaluated during the generation of design members, if more consecutive vertical
members can be joined to one design member. If it is possible, the design members
containing more structural members are created.

e Save settings — save the current settings as the default values to be used for next
import of the structure.
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4.5.3.1 Selecting members in 3D window

A toolbar to set the selection mode appears in the left top part of the 3D window after starting
the selection in 3D window.

To switch to one of following selection modes click appropriate icon:

FH - single selection. Click the member to add it to the selection. Click the selected member
to remove it from the selection.

Fq - selection by rectangle. Draw a rectangle by mouse to add members inside the rectangle
to the selection. More than a half of the length of rectangle must be inside the rectangle.

- Select all. Select all structural members.

- invert the selection.

B 5 B

- remove selection. Remove all members from selection.

After the selection is finished, click OK to add the numbers of selected members to the list of
structural members, which are assigned to the design member.

4.5.3.2 Display modes of design members

e When navigator Model > Design members is active, display mode of design
l 5“ member can be changed using commands in ribbon group Design member
3D | Uncoiled  View.

e 3D - switch to display the whole structure in 3D window. The current
design member is drawn according to settings in ribbon group Structure

Design member. ..
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appearance.
e Uncoiled — switch to drawing of the current design member only in uncoiled views.
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4.6 Design groups
Click navigator command Model > Design groups to work with design groups.

There is a list of all design groups in the data window. Clicks edit button #" beside the
name of a group to open the edit dialog of appropriate group.

When the navigator command Model > Design group is active, besides the ribbon groups for
view settings a ribbon group Design Groups is available. Following commands are available:

[=
2
3

Mew

=1 |pe1scst v / e New —add a new group into the list of
C—5 B Dot #==  existing ones — see 4.6.1 New Design Group
£ Lol - e Export e Generate - automatically generate design
= groups. The generation assigns to design groups only
SRR those design members, which are not assigned to any
design group.

List of groups —select the current group. To edit group click on edit button Z

beside the list, the edit dialog of this group is opened — see 4.6.1 New Design Group.
Delete — delete the current design group. Design members from the deleted group are
not assigned to any designed design group.

Delete All — delete all design groups. No design member is assigned to any design
group.

Export — start wizard to export the representative design member of the current design
group to data file of IDEA Beam application. Export is enabled only for design groups
of beam member type, containing concrete members.
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4.6.1 New Design Group
Click New in ribbon group Design Group to start input of a new design group.

The design group is defined by its name and the list of design members, which are assigned to
the design group.

Design group name

Filter list by selected group. Member type

I-- Mot Assigned -- |v | Uptions... Beam

Available design members Selected design members

D1 — Select... DM3
D2 | DB
Dh3 D7
D4 DB
D3
DM10
D11
D12
D13
Nkii14

Particular dialog options:

e Auvailable design members - list contains all design members which can be used in a
new group.

e Selected design members -list contains all design members which are currently added
into the group.

o Filter list by selected group — if the option is switched on, only members of design
group selected in combo box below are visible in the Available members list

e Design group name — input the name of a new design group

e >>-move items selected in the list Available members into a new design group.
Items can be moved also by double-click on specific item of the list Available design
members.

e << -remove selected items from the list Selected design members. Items can be
removed also by double-click on specific item of the list Selected design members.

e Member type — set the type of member for the design group. According to the
member type the appropriate checks are available for the design group.
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e Options — setting of length tolerance, which is taken into account when assigning
design members to design group. The tolerance value is valid for the current design

group.
After assigning all required design members into a new design group, click OK. The check is
performed, if all selected design members can be assigned to the new design group.

4.6.2 Generation of design groups

To generate design groups from design members, which are not assigned to any design group,
click Generate in ribbon group Design groups.

Design group (DG)

DG is & collection of D= of the same cross-section and material.
Create design groups also for 2D members

Concrete Steel

Tolerance of DM length M| | Tolerance of DM length : m

Collect DMs to one design group without
respecting the number and length of their
individual structural members,

Design groups dialog options:

e Tolerance of DM length (concrete) — input the permissible length difference to
assign the design members into the design group. The lengths of individual structural
members in the design members must be identical within the defined tolerance to
assign the design members to one design group.

e Collect DMs to one design group without respecting the number and length of
their individual structural members — if the option is selected, the design groups are
created per each cross-section. Design members of different lengths are assigned to
the design group. If the option is not selected, the length tolerance can be defined. The
design members of the same length within the specified tolerance and the same cross-
section are assigned to one design group.

e Tolerance of DM length (steel) — input the permissible length difference of design
members to assign the design members to the design group of steel members.
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4.7 Calculation

Use particular navigator commands in Calculation group can to evaluate internal forces and
deformations on 1D members and internal forces on 2D members.

Graphical courses of evaluated components for current member or design group are drawn in
the main window. Numerical presentation of results is displayed into Data window.

Evaluation of calculation results is performed for the current Result class, which has been set
in list in group Result class - see 4.3 Load cases, combinations and result classes.

4.7.1 Results drawing settings

Results evaluation mode can be set using

Scale 100 *l1,2 | ! -
@‘%| .. ‘ “™ offeet 000 ~|IB commands in group Results evaluation.

Extreme | Global v e All - switch to evaluate results on all
members in the structure.
e Current - switch to evaluate results on
current design group or design member only.
¢ No - do not draw evaluate results.
1.4 |

All | Current| HMo

Re=ults evaluation

- switch on/off drawing of value numbers for evaluated components.

e 11 _switch on/off drawing of background under value numbers.
e Scale —to increase or decrease scale of results drawing, enter a number into edit box
or click arrows on the right side of edit box.
e Offset —to increase or decrease the distance between graphs of results and drawing of
structure, enter a number into edit box or click arrows on the right side of edit box.
e Extreme — select the type of evaluation of extremes of internal forces or deformations.
o Member — extreme values of evaluated quantities will be searched on current
member or design group.
o Global — extreme values of evaluated quantities will be searched on the whole
structure or its active part.

4.7.2 Internal forces on members

Click navigator command Calculation > Member 1D forces to evaluate internal forces on
1D members. To setup graphical representation of courses of evaluated components use
commands in group Member 1D forces.

4.7.2.1 Ribbon group Member 1D forces

~fl= B &

Centriodal | De=ign 30 | Uncoiled F‘rlnl:lpal Local
jH'«'

-unJ.I.J- 2]

Member 1D Forces

e Centroidal —switch to evaluate internal the forces in sections perpendicular to the
centroidal axis of members.

e Design —switch evaluate the internal forces in sections perpendicular to the reference
line.

e 3D —switch to evaluate the internal forces in 3D window.

e Uncoiled — switch to evaluate the internal forces on the uncoiled shape of the current
design member(s).
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e Principal — switch to evaluation of internal forces in principal axes of cross-section.
e Local - switch to evaluation of internal forces in local axes of particular members 1D
e N, Vy, Vz, Mx, My, Mz — switch to drawing of particular internal force component.

4.7.3 Internal forces on 2D members

Click navigator command Calculation > Member 2D forces to evaluate internal forces on
2D members. To setup graphical representation of courses of evaluated components use
commands in group Member 2D forces, Result values and Analysis model labels.

4.7.3.1 Ribbon group Member 2D forces

9:11: “}—’ & my & oax ° MX, My, MXy, VXz, vyz, nX, ny, nxy — switch to
-'—af A % v By drawing of particular internal force component.
] my

W -
e £
P &

nxy

Member 2D Forces

4.7.3.2 Ribbon group Result values

e Isobands — switch to drawing of courses of evaluated

| | it . .
& sobands | [ ncenires  component in form of isobands.

2 lsolines | n nodes | e lIsolines - switch to drawing of courses of evaluated
Minimum - component in form of isolines.
Result values e Maximum/Minimum — select appropriate value in list

to evaluate draw envelope either of minimal or of maximal
values of evaluated component for current result class.
e In centre — switch to evaluation of internal forces in centres of finite elements.
¢ In nodes — switch to evaluation of internal forces in nodes of finite elements with
averaging on current 2D member.

4.7.3.3 Ribbon group Analysis model labels
% Draw mesh [ Backoround e Draw mesh — switch on/off drawing of finite elements
% Nodes & Current mesh . .
¢ Nodes - switch on/off drawing of node numbers. If
drawing of mesh is switched on, numbers of mesh nodes are
displayed too.
Elements 1D — switch on/off drawing of 1D mesh elements numbers.
Element 2D — switch on/off drawing of 2D mesh elements member.
Background - switch on/off drawing of background under numbers.
Current — switch between drawing mesh and numbers on the whole structure or on
the current 2D member only.

s Elements 20

Analysizs model labels

4.7.4 Reactions

Reactions in supports are not available now. It is prepared to be used for check of foundation
blocks, settlements etc.
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4.7.5 Deformations on 1D members

Click navigator command Calculation > Deformations on 1D members to start evaluation
of deformations on 1D members To setup graphical representation of courses of evaluated
components use commands in group Member 1D deformations..

4.7.6 Ribbon group Member 1D deformations

= TS 5 3.
30 | Uncoiled | Global Il_lnn::al T 'y
| uz | I fiz

Member 10D Deformations

e 3D — switch to evaluate the deformations in 3D window.

e Uncoiled — switch to evaluate the deformations on the uncoiled shape of the current
design member(s).

e Global — switch to evaluation of deformations in global coordinate system.

e Local - switch to evaluation of deformations in local coordinate system of particular
1D members.

e UX, uy, uz, fix, fiy, fiz — switch to drawing of particular deformation component.
4.7.7 Deformations on 2D members

Member 2D deformations are not available now. It is prepared to be used for check of slab
deflections.

4.7.8 Mesh

It can be useful to review mesh and its parameters, especially when calculating structures with
2D members.

Click navigator command Calculation > Mesh to start drawing of mesh To setup graphical
representation of mesh use commands in group Labels of analysis model.

4.7.8.1 Ribbon group Labels of analysis model
See 4.7.3.3 group Analysis model labels.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 54

4.8 User defined internal forces

Additional internal forces, defined by user, can be added to original internal forces, imported
with the structural model.

Values of user defined internal forces are transformed directly to internal forces in appropriate
load cases on appropriate members and then are processed in the same way as internal forces
imported with the structural model.

User defined internal forces can be defined manually (individual input or table copy eg. From
Microsoft Excel).

Click navigator command User defined forces > User defined forces to define values of
internal forces.

Ribbon group Member 1D forces is available.
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Bit
5,2
Bl
BLk
z
, BIO0
Kx
Data
User-defined forces
Load caze viastni -
[ Use user-defined forces  Posttions |Relative > Action | Add -
|E‘-&I&t&all| | | |G&nerate positions
Members T | X[] NIKN] | Vy[kN] | VzZ[KN] | Mox [kNm] My [KNm]| Mz [kNm]
B1 000 | -1200 |00 0,0 0,0 82 00
B1 025 | -1200 |00 0,0 0,0 22 00
B1 0,50 200 0,0 0,0 0,0 45,0 0,0
B1 0,75 200 0,0 0,0 0,0 50,2 0,0
B1 1,00 200 0,0 0.0 0,0 532 0.0

Current load case can be set in the list Load cases. User defined internal forces already
defined in the current load case are displayed in the table.
Click above the table to add new user defined internal force to the current load case.

If the check box Use user defined forces is not selected, the user defined forces of
appropriate load case are not taken into account during the calculation event though they are
defined.

Columns in table User defined internal forces:
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e Delete all —remove all lines in the table of user defined internal forces (in the current
load case).

e Sort positions — sort table lines in ascendant order according to the names of members
and positions X.

e Generate positions — generate values of X-positions for each member name in the
table. The position coordinates are generated depending of the number of rows per the
member to split the positions regularly along the member.

e Positions — select the mode of internal force position definition:

o Absolute — value of X-position is defined absolutely to the beginning of the
member.
o Relative — value of X-position is defined relative to the member length (0-1).

e Action — select the interaction between user defined internal forces and calculated
internal forces caused by other loads in the same load case:

o Add — user defined internal forces are added to calculated internal forces from
other loads in the appropriate load case.
o Replace — user defined internal forces replace the calculated internal forces.

Columns in the table User defined forces:

Members — name of member, on which the user force is defined.
X — input of position of internal force.

N — input of value of normal force N.

Vy — input of value of shear force Vy.

Vz — input of value of shear force Vz.

Mx — input of value of torsional moment Mx.

My — input of value of bending moment My.

Mz — input of value of bending moment Mz.

%/ - remove the corresponding user defined force.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 57

5 2D concrete members design

The check of concrete members is done using the module IDEA RCS.
Positions for design of reinforcement (points of 2D members) are defined on the 2D
members. Type of reinforcement is assigned to each position.

5.1 Definition of points for reinforcement design

To input points for reinforcement design of 2D members design group click the edit button of
the design group in the data window either in the navigator Model > Design groups or in the
navigator Concrete design 2D > Design.

Position for design of reinforcement on 2D member is defined as a point on 2D member.
Point can be defined using coordinates, number of mesh node or number of mesh finite
element.

Design group DG3 $1

mx [KNm]
20,477
15.0
10.0
5.0
0.0
-5.0
-10.0
-15.0
-20.0
-25.0
-20.0

-36.420

> O AAL LY AAIYY 4
b UVAVAVYE ALY vy O <

‘b @ ULS ¥ | |Minimum

Positions on members

Name Reinforced Cross-section X[m] Taken From

P1 RS v [l T 1050 38| Coordinates | = |y

P2 |RS2 R

Associated area None v
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Dialog Design Group Parameters contains following options:

Design group — input name of design group
ULS — select current result class. For selected result class isobands of internal forces
are drawn.

Minimum/Maximum — select mode of internal forces drawing. It is possible to draw
envelope either of maximal values or of minimal values of internal forces.
my — select component of internal forces to be drawn.

T - turn on/off drawing of mesh node numbers.

A . turns on/off drawing of mesh element numbers.

E - turns on drawing of courses of internal forces in nodes, averaged on element 2D
Eﬁj - turns on drawing of courses of internal forces in centres of finite elements

r. =
- add new Position to design group

—

“ —add new reinforced section into the list of available reinforced sections.
Group Positions on members — contains definition of points, where design of
reinforcement will be performed. Each Position has assigned name of reinforced
section. Positions with identical reinforced section have assigned the same
reinforcement pattern in concrete design. If the positions should have different
reinforcement, it is necessary to assign them different names of reinforced cross-
section.

For each position following properties can be changed in columns:
o Name —name of Position. Name of Position is used as a part of section name in
module IDEA RCS.
o Reinforced cross-section — select name of reinforced section assigned to

Position. Click edit button |ﬂ to change name of reinforced section.

o ﬂ — delete Position from design group.

For selected Position (in list of existing positions) coordinates of Position are displayed
and can be edited:

o X[m],Y [m] - coordinates of current Position
o Taken from — choice of mode to specify coordinates of point for design of
reinforcement. Following modes are available:
= Coordinates — direct input of point coordinates defined by values in edit

boxes X and Y. After clicking | % can the point be determined by click on
required position in the picture of internal forces.

= Mesh node — position of point for reinforcement design is determined by
input of mesh node number into edit box Mesh node Id. After input of
node number coordinates of point in columns X and Y are recalculated
(and can be edited)

= Mesh element — position of point for reinforcement design is determined
by input of mesh element number into edit box Mesh element Id. After
input of element number coordinates of point in columns X and Y are
recalculated (and can be edited)
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o Associated area — definition of area, on which extremes of internal forces are
searched. Following options are available in list:
= None - no associated area is taken into account.
» Rectangular — dimensions of rectangular associated area can be defined in
edit boxes Width and Height.
= Circular —radius of circular associated area can be defined in input box

Radius.
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5.2 Result Classes

Click navigator command Concrete design 2D > Result Classes to set result classes needed
for 2D members concrete check. Ribbon groups Concrete check result classes and Concrete
check are available.

The contents of result classes needed for specific concrete checks in IDEA RCS are displayed
in the main view.

5.3 Ribbon group Concrete check result classes

The check of concrete sections requires with 4 types of

| — | 'Apf_rt oten |?| result classes — ULS, SLS characteristic, SLS Frequent
Section osition ExIrEme o rent and SLS quasi-permanent. 4 result classes (existing in
checks RC - Group  current project) have to be set in appropriate combo-
jULS ULS » /| boxes before the concrete check is started. IDEA

SLS-Char  AISLS characteristic v/ Designer prepares needed load effects for IDEA RCS

S5 . Freq |AlISLS frequent Ny according to current classes.

SLS . Quasi | All SLS quasi -/ e RC manager —run Result classes manager to
5 input or edit result classes - see 4.3.3 Result classes.
e ULS —result class selected in this list is used to generate the content of ULS —
fundamental combination for check of reinforced concrete section. To edit content of

current result class click edit button 7/ )
e SLS - Char —result class selected in this list is used to generate the content of SLS —
Characteristic combination for check of reinforced concrete section. Click edit button

/" 1o edit the content of current result class.
e SLS - Freq - result class selected in this list is used to generate the content of SLS —

Frequent combination for check of reinforced concrete section. Click edit button /
to edit the content of current result class.

e SLS - Quasi —result class selected in this list is used to generate the content of ULS —
Quasi-permanent combination for check of reinforced concrete section. Click edit

button / to edit the content of current result class.

5.4 Ribbon group Concrete design

Export Option Those commands can be used for the proceeding of cross-
o tion exireme - LE| |E| section checks in the program IDEA RCS.
”,:f'rr:rﬁ:t Er';l,lpg e Export options — choose strategy for generation of
Concrele Desion data for module IDEA RCS.
e Current group — data needed for all check for the
current group are prepared and the program IDEA RCS is launched.
e All groups — data needed for all check for all groups in the project are prepared and

the program IDEA RCS is launched.

Program can prepare data for IDEA RCS using one of 3 different strategies. It depends on
where and how the extreme sets of 6 internal forces are investigated.

IDEA Designer collects more members into one group. All members of one design group are
than designed equally. It means that program works with one member, which is representative
for the whole design group.
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Positions for design of reinforcement are defined on the design group. Each position has
assigned its type of reinforcement. Next advantage is that one type of reinforcement can be
assigned to more positions (when the same reinforcement is required on the beginning and on
the end of member).

Extreme values of internal forces are searched from all load cases (combinations) in
appropriate design group. Minimal and maximal values are searched for each component of
internal forces and values of corresponding components are stored with those extremes.

There are following strategies:

e No extremes — data for IDEA RCS are generated sequentially for all members in
design group in positions specified. No extremes of internal forces are being searched
for, sextuplets for each case/combination in appropriate result class is generated.

e Position extreme — Extremes are investigated sequentially in all design group
positions on each member of group. Eq. for position 0.0 m are evaluated internal
forces for each particular member in group in position 0.0 m and extreme values are
stored. It means that extreme value in particular section is generated across collection
of members.

¢ Reinforced CSS extreme — the same investigation as above, but extremes are
collected according to reinforced sections.

5.5 Design
If navigator command Concrete design 2D > Design is active, all defined design groups are
listed in data window. Design groups contain all data needed for checks in IDEA RCS.

Click edit button |£ to modify properties of design group — see 5.1 Definition of points for
reinforcement design.
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6 1D concrete members design

The check of concrete members is done using the module IDEA RCS.

Reinforcement zones have to be defined on the representative design member of the design
group to be able to design concrete 1D members. The reinforcement zones are reinforced with
the reinforcement. Than the check of reinforced sections along the representative design
member of the design group can be performed. Also the calculation of deflections of all
design members in the design group can be performed.

The 1D concrete members design is performed for the current design group. The current
design group can be set in the list at top of the navigator.

The reinforcement zones with reinforcement are defined for the representative design member
of the current design group. The bearing conditions can be adapted for calculation of
deflections.

For the reinforced design members following calculations can be performed:

e Sections check along the representative design member (extremes of internal forces
are searched on all design members in the current design group)

e Deflections calculation, which is performed for each design member in the current
design group.

6.1 Check of the design group

Concrete Design 10 2  Use commands in navigator group Concrete design 1D to define
reinforcement zones, input reinforcement, input data for
calculation of deflections, to define conditions for redistribution
and reduction calculation, check of reinforced sections and
calculation of deflections.

Data
Reinforcement
Buckling / Deflection

Redistribution and reduction . . .
The input of reinforcement and data for check is done on the

representative design member of the current design group. The
current design group can be set in the list at the top of the navigator.

Program IDEA RCS is used to design the design members. IDEA RCS designs and checks the
reinforced sections. Each section has associated one reinforced cross-section.

Rezults

To be able to design the reinforcement, reinforcement zones have to be defined along the
design member and reinforcement has to be defined using reinforcement templates. Each zone
corresponds to one section and each template corresponds to reinforced section in IDEA RCS.

Extreme internal forces from the whole zone are found for the design.

To be able to design the reinforcement of design group several preconditions have to be
fulfilled:

The structure contains concrete elements

Design members and design groups were defined

ULS and SLS (characteristics, frequent, quasi-permanent) combinations were defined
The calculation was performed — results of calculation can be evaluated.

If commands in navigator Concrete design 1D are active, the ribbon tab Concrete design 1D
is available. Content of this ribbon tab depends on the current command in the navigator.
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6.2 Settings for section checks and calculation of deflections

Check and deflection calculation settings, common for all design members, can be changed
using commands in ribbon group Settings:

o R— Design member ~ COOE — code and calcula@ion sett_ings —see
— W |DMIgn oroup | 6.2.1 Code and calculation settings.

Code Deflection i=-‘E|:'t||:|n Detailed . . .
seftings = checks RC - e Deflection settings — settings of

Concrete design parameters of loads, which are used for

calculation of deflections — see 6.2.2
Settings of result class for calculation of deflections.

e Section checks RC — settings of result classes, which are used for section checks — see
6.2.3 Setting of result classes for section check.

6.2.1 Code and calculation settings

To edit code settings and calculation settings click Code in ribbon group Concrete design.

Wga W
4  Chapter 2 =
24.24(1) v c - Persistent, transient | 1,5 |
242401}y ¢ - Accidental 112 |
24.24(1) v = - Persistent, transient | 1,15 |
24.24(1)y s - Accidental K |
242401y sp 1,15 |
4  Chapter 5
5.5 k1 m |
5.5 k2 1,257{06 = 0,0014 ¢ &
5.5 k3 | 054 |
5.5 kd 125706+ 00014 /&
5.5k 07 |
5.5 ks 08 |
4  Chapter b
0.2.2 Values for shear checkd = h * | 0a |
£ 77 Values far shear chark 7 — A * lna |54
Cnly the important values can be sst in this setup dizlog. The remaining valuss can be
zet in the detailed check in IDEA StatiCa RCS.
Expand all | Collapse al ook || cancel |
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6.2.2 Settings of result class for calculation of deflections

The deflections are calculated for all combinations assigned to the result class which is set to
be used to calculation of deflections. The default result class for calculation of deflections is
named All SLS (Deflections). Combinations in this result class are considered as
characteristic combinations. In the background, one quasi-permanent combination is
generated per each combination in this result class. To determine the portion of long term
loads in variable load cases value of coefficient v, is used, which is taken from the load
group, in which the load cases are assigned.

Click Deflection settings in ribbon group Concrete design to

I I De

— — E . set loads for calculation of deflections.
Deflection Section Detailed .
BRHES] checks RC - e Result class — select the result class for calculation of

' [a1SLS char gefiection) = | /| deflections. Click edit button -_f to edit the content of result
: - class for calculation of deflection — see 4.3.3 Result classes.

6.2.3 Setting of result classes for section checks

‘ ‘ E Design member g‘ Result classes for sections check of current
| Design group

design member have to be set before
e3ign gruup

Eectmn Detailed Redistribution,  performing sections check. According to
CLasabe - reduction  selected result classes appropriate
| ULS-Fund g -/ AICUBEE combinations in IDEA RCS are generated.

Click Section checks RC in ribbon group
- Char |F‘~" 3L3 characteristic '| / Settings to set result classes for section checks.
Frea [ANSLS frequent ,| / Lis_ts of result cl_asses appear which can be

| P, assigned to particular combination types.

L
£

L

(%)
=
[

£
=
[fa]

- Quasi

e ULS - Fund - result class selected in
- this list is used to generate the content of ULS
— fundamental combination for check of reinforced concrete section. To edit content

of current result class click edit button 7/ )
e ULS — Accid —result class selected in this list is used to generate the content of
Accidental combination for check of reinforced concrete section. To edit content of

current result class click edit button / :
e ULS - Fat - result class selected in this list is used to generate the content of Min.
cyclic loads and Max. cyclic loads combinations for check of reinforced concrete

section. To edit content of current result class click edit button d )
e SLS - Char —result class selected in this list is used to generate the content of SLS —
Characteristic combination for check of reinforced concrete section. Click edit button

/" 10 edit the content of current result class.
e SLS - Freq - result class selected in this list is used to generate the content of SLS —

Frequent combination for check of reinforced concrete section. Click edit button /
to edit the content of current result class.

e SLS - Quasi —result class selected in this list is used to generate the content of ULS —
Quasi-permanent combination for check of reinforced concrete section. Click edit

button 7/ to edit the content of current result class.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 65

6.3 Design member data

Click navigator command Concrete Design 1D > Data to define design member data
relevant for checks.

| 4 Utimate limit state | 4 Exposure class
Capacity M-M-M Mo corrosion [¥0)
Shear Carbaonation |KC3 - Moderate humidity - |
Tarsian Chiarides D1 - Moderate humidity |
Imteraction Chlorides from sea |N0 risk of chlorides from sea - |
Fatigue Freeze Thaw Attack |N0 risk of freezesthaw attack A |
A i ility limi
| Sy i S Chemical Attack |N0 risk of chemical attack v|
Stress limitation 4
Crack width
i Relative humidity [54] 55 |
| 4 Detailing
Creep coefficient |Ca|cu|ated v|
| Detailing
Member type | Beam A |
| 4 Deflections
Structural member importa |Major - |
‘ Deflections |Detai|ed calculation -

| 4 Reduction and redistribution

Redistribution of moments
Reduction of maments

Reduction of shear farce

Ooogo

Limited interaction check

Particular concrete checks, which should be performed on current design member, can be
selected in the left part of the table.

Properties group Ultimate limit state:

Capacity N-M-M — switch on/off performing the capacity check.

Shear — switch on/off performing the shear check.

Torsion — switch on/off performing the torsion check.

Interaction — switch on/off performing the check of interaction of normal force,
bending, torsion and shear.

e Fatigue — switch on/off performing the fatigue check.

Properties group Serviceability limit state:

e Stress limitation — switch on/off performing the stress limitation check.
e Crack width — switch on/off performing the crack width check..

Properties group Detailing:
e Detailing — switch on/off performing the detailing rules verification.
Properties group Deflections:

e Deflection — select mode of deflection check:
o Do not calculate — deflections are neither calculated, nor checked.
o By limiting the flexural slenderness — the deflection check is performed as a
proof of flexural slenderness limitation according to art. 7.4.2
o Detailed calculation — the detailed calculation of deflections is performed,
following 7.4.3 Checking deflections by calculation, without respecting (6)
Shrinkage curvatures.

Properties group Redistributions and reductions:
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Redistribution of moments — switch on/off calculation of moments redistribution
according to EN 1992-1-1, art. 5.5.

Reduction of moments — switch on/off calculation of reduced moments in supports
according to EN 1992-1-1, art. 5.3.2.2(3) a 5.3.2.2(4).

Reduction of shear force— switch on/off calculation of reduced shear force for
members with loads near supports according to EN 1992-1-1, art. 6.2.2(6) and
6.2.3(8).

Limited interaction check — switch on/off limitation of interaction check in distance
less than d from position of maximal moment according to EN 1992-1-1 6.2.3(7).

Exposure classes and design member properties can be set in the right part of the table.
Properties group Exposure class:

No corrosion — switch on/off exposure class with no risk of corrosion or attack XO0.
Carbonation — select exposure class for corrosion caused by carbonation.
Chlorides — select exposure class for corrosion caused by chlorides.

Chlorides from sea — select exposure class for corrosion caused by chlorides from
sea.

Freeze/Thaw attack — select exposure class for corrosion caused by freeze/thaw
cycles.

Chemical attack — select exposure class for corrosion caused by chemically
aggressive environment.

Relative humidity — input value of relative humidity.
Creep coefficient — select mode to determine the creep coefficient value:

o Calculated — creep coefficient value is calculated automatically.

o User input — value of creep coefficient ®@inf can be defined by user.
Structural member importance — select type of structural member importance
according to 6.2.1(4).
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6.4 Reinforcement zones

Click navigator command Concrete design 1D > Reinforcement to input reinforcement
zones and reinforcement to zones.

After the zones and reinforcement is defined, either the detailed check in IDEA RCS or the
section check along the design member and calculation of deflections along the design
member can be performed.

To generate reinforcement zones according to patterns the zone templates can be used — see
6.4.2 Zone templates.

Ribbon groups Concrete design, Zone templates, View setting and scale, Internal forces
and Detailed view are available during the input of reinforcement zones.

The design member with defined reinforcement zones is drawn in the main window. A table
for zones and reinforcement editing is displayed in the Data window. The detailed picture of
reinforced section of the current reinforcement zone is drawn in the right part of the Data
window.

DG14 CS3

A-A A-A B-B A-A A-A
A-AZe10mm a 0.20m
E-E: e10mm a 0.20m

e Ah BB A -

s 2,30 » 13,40 ) 2,30 )

18,00
I's o
1 2
Z
£

Data
Reinforcement zones Cross-section \ Results

Reference point| Begin [m] End [m] Reinforcement Check Divisions

> ERERIC
1 - 220 15,70 1 x Reinforcement
| 2 = ! 4516 (804mm?) (B 500B), 2 = 174 mm
H =[ -230 0,00 Ah ajEls @ - [ %] 216 (402mm?) (B 5008}, z = -170 mm

¥ 2216 (402mm?) (B 500B). z = -180 mm
Stirrups:
210 (B 500B) - 200 mm, closed, for torsion cf
210 (B 500B) - 200 mm

Table Reinforcement zones contains following columns:

e Reference point — set the number of node. The coordinates defined in columns Begin
and End are related to this point.

e Begin — position of zone beginning measured from reference point.

e End - position of zone beginning measured from reference point.

¢ Reinforcement — select the reinforcement template associated to the zone:

o - launches Reinforcement editor to input and modify the reinforcement in
the current reinforcement template — see 6.5 Editor of reinforcement.

o - creates new reinforcement template, which is assigned to the current
zone. Such created reinforcement template is than available for all
reinforcement zones, which have the same cross-section. Also the
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Reinforcement editor is launched to define reinforcement in the newly
created reinforcement template.

o - displays dialog to modify the name of reinforcement template.
e Check — option, if the zone is checked or not. If the option is turned off, then no
sections from this zone are generated in IDEA RCS.
e Division — input number of subzones, to which the current zone will be split. The
sections for check are generated for each subzone.
o - insert new zone. The current zone is split to two halves by inserting new zone.
o - delete the current zone.

Properties group Zone properties — additional properties for zone on haunch:

e Section position — select the position on the subzone, where the section for check is
generated.

e Cross-section - if the haunch is defined using cross-sections of the not identical shape,
the governing cross-section should be selected in the list. The reinforcement template
IS input into the selected section. Than the reinforcement is interpolated from the
governing cross-section to the rest of haunch cross-sections.

6.4.1 Check positions for check of pre-stressed members

A-A B-B c-C B-B A-A
A — = | L — T8
— —i———_——=—— — —————— — A-A: @10mm & 0,10m
B-5 o8mm 4 0 10m
Y B-E c-c B-B A C-C: 2&mm & 0,20m
1,00 558 12,52 556 100
Is # of L 7
B 039 svi 2356 S513
T _x 12 3 4 58 X=1737 Z=1383

Data

Reinforcement zones

Details

Cross-section | Results

-8

Reference paint| Begin [m] End [m] Reinforcement

Reinforcement:
2010 (157mm?) (B 500B), z = 720 mm
2028 (1232mm?) (B 500B), z= 715 mm
2028 (1232mm?) (B 500B). z = 658 mm
2010 (157mm#) (B 500B), z = 524 mm
2a10 (157mm?) (B 500B), z = 329 mm
2210 (157mm?) (B 500B), z = 133 mm

(

(

(

(

(

. 2810 (157mm?) (B 500B), z = -63 mm
2810 (157mm?) (B 500B), z = -259 mm
=

(
) (B 500B), z = -454 mm
2010 (157mm?) (B 500B), z = -650 mm
(
(

Reference paint, Position [m] | Total position [m]| Check

2020 (628mm?) (B 500B), z = -844 mm

% | Section 1 D 1283 1283 = 3020 (942mm?) (B 5008), z = -885 mm
Section 2 [ — T 043 ® Stirrups:-
— . 28 (B 500B) - 200 mm, closed. for torsion chec
Section 3 [ 2522 2523 T 08 (B 500B) - 200 mm
Section £ [— AT 1,10 @ 450
— z bt
Section 5 1 -| 2456 2456

As far as there are tendons in pre-stressed design member and the tendon position in the
cross-section may vary along the design member, the proper check positions, where the check
will be performed, must be defined.

Check positions can be defined in the Check positions table.

To add a new check position click =" above the table.
Columns in the Check positions table:

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 69

e Name — input the name of position. The name is used to generate the name of section
in the IDEA RCS module.

e Reference point — select the point of the design member, which the distance of
section is related to.

e Position — input the distance between the check position and the reference point.

e Total position — displays the distance between the check position and the beginning
of the design member.

e Check — switch on/off the check of the check position. If the option is turned off, then
no sections for this check position are generated in IDEA RCS.

o [ %] delete the current check position.
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6.4.2 Zone templates

Zone templates can be used to generate zones along the design member. To
i generate zones according to templates click Zone templates.

tﬂr;pla;q Zone patterns, which are suitable for the current design member, are displayed in
the dialog Default reinforcement zone layout.

Click OK to generate zones on design member according to the chosen template.

Default reinforcement zane layout = o X
Description
A Create three zones along a whole twa-
o o = 10 span continuous beam. Zones are
symmetrical
A B A
pum pm pn
A B C
o o pn
A B C B A
pu pm pn
A B C D E
pum o p
OK | | Cancel

6.4.3 Ribbon group View settings and scale

Use options in ribbon group View settings and scale to change
the drawing mode of current design member:

— Member 1,00
?-.-‘im: Section 1,00
seftings +| Resut 1,00 e Zones — turn on/off the drawing of reinforcement zones
71 shape in the picture of the design member.
e Reinforced cross-section — turn on/off the drawing of
reinforced cross-section above the particular zones.
e Dimension lines — turn on/off the drawing of dimension
Dimension lines lines of the current design member.

e Check positions — turn on/off the drawing of defined
check positions on the current design member. This option is available only for
prestressed design members.

e Member — set value of exceed scale for drawing of members of design member.

e Section — set value of exceed scale for drawing of cross-section pictures above the
Zones.

¢ Results — set value of scale for drawing of result courses (internal forces, check
results...)

4F 4 F 4dF

Zones

v
v | Reinforced cross-section
v

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide 71

6.4.4 Ribbon group Detailed view

— P— P— Use options in ribbon group Detailed view to change the
L] see S drawing of the detailed reinforced cross-section in the right
Dimension | Stirup | Reinforcement|  part of the Data window.
line= description description

e Dimension lines — turn on/off drawing of
dimension lines in the detailed picture of reinforced cross-

Detailed view

section

e Stirrup description — turn on/off drawing of stirrups description in the detailed
picture of reinforced cross-section

e Reinforcement description — turn on/off drawing of main reinforcement description
in the detailed picture of reinforced cross-section

6.4.5 Ribbon group Internal forces

N |—|_ Use options in ribbon group Internal forces to set
e ; : _— drawing mode of internal forces.
T By g vz o Draw —turn on/off the drawing of internal forces

Internal forces along the current design member.
e N —switch to drawing of axial force N

Vy,

Vz — switch to drawing of shear force Vz. or Vy

Mz,

My — switch to drawing of bending moment My or Mz.
Mx - — switch to drawing of torsional moment Mx.

Result class — select the current result class, for which the internal forces courses are
drawn.
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6.5 Editor of reinforcement

Input of current reinforcement template can be started

e Clicking the edit button @ in the Reinforcement column it the zones table in the
Data window

e Clicking the picture of section above the zone in the Main window.

Current reinforced section is displayed in the main window of reinforcement editor.
Following tabs are displayed in the data window of reinforcement editor:

e Cover — table of concrete cover on individual cross-section edges is displayed.

e Stirrups — tables of stirrups properties are displayed.

e Longitudinal reinforcement — tables of longitudinal reinforcement properties are

displayed.

Ribbon groups Reinforcement input, User settings, Reinforcement and View settings are
available.

o o o O TR BT S e [P g
=] LYV u 1,2 Edges
Undo Redo Ld u - User User Stirrups, Longitudinal Delete  Import, Dimension
™| templates * settings * linles = bars * - export ¥ || 4,2 Bars numbers shape lines ~
-~

Navigator

4 Reinforced cross-section .

) __ ?D 125,80 125?5:‘
Reinforcement
i

T

|
i
1
!
1
i
S NN 1 I, |
1
i
i
i
1
i
i
i
i

Materials

et

. PRy

Data

Covers Stirmups | Lengitudinal reinforcement

Longitudinal reinforcament | -New.inline | [ Newon edge | [-Newon alledges | | Explode layer | [ Import layers. |

Layer| Type As [mm2]| Material

Uniform layer| 804 E Layer details
Uniform layer| 402 B-5008 e @ mm]
Uniform layer| 402 B 5008 e n

Edge

Cover
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6.5.1 Editing cover

To edit concrete cover at particular cross-section edges click Cover in ribbon group
Reinforcement.

Values of cover related to particular cross-section edges can be changed in table.
To switch drawing of existing reinforcement on/off select the option Draw reinforcement.

Covers O Al edaes Concrete cover at particular cross-section can be modified in
table on tab Cover.

Cover [mm]

> | Lower edge | 30 Cover can be defined:

20 e for individual cross-section edges, if option All edges is
selected.

e for individual cross-section surfaces, if option All edges
IS not selected.

Upper edge

Other edges| 30

Covers  |J All edges
Edge| Cover [mm]

> (1 30
2 30
3 30
4 30
5 30
6 30
7 30
2 30
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6.5.2 Input of reinforcement by template

=TTl T
UL

User
templates ™

Reinforcement input
‘ L_d L_u_i User

templates *
Reinforcement input

Reinforcement templates are available for some pre-defined sectional shapes. Reinforcement
templates available for the current cross-section are displayed in ribbon group
Reinforcement.

Click button with required reinforcement template to set the parameters of the inserted
template in the settings dialog.

e User templates — input cross-section reinforcement using user defined templates of
reinforcement — see 6.5.10 User defined reinforcement templates.

Reinforcement template parameters for T-shaped cross-section (including the reinforcement
design):

Reinforcement for T-shaped cross-section o
| 4 | ongitudinal reinforcement
Mumber of upper bars nRE U 4
Upper bars diameter d ULR [mm]
Mumber of lower bars nRB L _ 2
Lower bars diameter d LLR [mm] _ %ﬂ' #‘
Mumber of edge bars nRE S D Cs an RBu
—_ i
Side bars diameter d 53LR [mm]
Steel grace B 5008 | ——— i —_—
Y,
4 Stirrups d i
1
Stirrups diametsr d S [mm] 10 ' l n RB=
Steel grace B 5008 = I dais
Diameter of mandrel by code _I n RBL
Torsion check |
. - - dLLR
Stirmups cover € 5 [mm]
Stirmups distance [m] 020
Maximum distance by code
0K || Cancel

Click OK to add the reinforcement into the cross-section.

For some cross-sections templates with special definition of reinforcement layout are
available. Those templates enable to input reinforcement bars with different diameters in one
reinforcement layer at once.
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The reinforcement layer is defined by string, which describes diameters of individual bars in
the layer. Individual diameters are separated by space, characters ‘x’ or ‘*’ can be used to
define multiple diameters, e. g. ,20 16 16 20° or ,20 2*16 20°.

P e [ 4

4 Main longitudinal reinforcement

Diameters in upper layer L ul [mr | 2x16

Diameters in upper layer | u2 [mr \:I
Diameters in lower layer | 11 [mm
Diameters in lower layer | 12 [mm \:l

Steel grade B 5008 =)

| 4 | angitudinal reinforcement for detailing

Add detailing reinforcement

Detailing bars diameter d DR [mr | 18

| 4 |ongitudinal reinforcement on side of cross-section

Mumkber of edge kars nRE S d
Side bars diameter d 5LR [mm] 10

| 4 Stirrups

Stirrups diameter ¢ S [mm] 10

Steel grade B 5008 =)
Diameter of mandrel by code

Torsion check

Stirrups cover ¢ 5 [mm)
Stirrups distance [m] 0,20

Maximum distance by code

ok || Cancel
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6.5.3 Input of one-way slabs reinforcement by a template

User
templates T

For one way slabs basic templates to define reinforcement at particular faces are available.
Available templates are displayed in the ribbon group Reinforcement.

e User templates — input cross-section reinforcement using user defined templates of
reinforcement — see 6.5.10 User defined reinforcement templates.

Reinforcement layout for one-way slab o B

| 4  Reinforcement material, cover
Material B 5008 = i
du z dist RBu
Caover Cc [mm] 30 | I * I l
|} 4
| 4 lpper longitudinal reinforcement ® E= Y i i ® ®
Main bars diameter d U [mm] 10 J, >
Distance of main bars dist RBU [r | 250 I y
L ] ® @& @& e & S
| 4  |Lower lengitudinal reinfarcement :
Main bars diameter d L [mm] 10 dL c dist RBL
Distance of main bars dist RBL [
| 0| | Cancel |

For one way slabs the distance between bars or bars number, bars diameter, bars material and
concrete cover are defined in the template dialog.
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6.5.4 Shear reinforcement

Shear reinforcement of beams and columns is defined using stirrups. Shear reinforcement of
one-way slabs is defined using links.

6.5.4.1 Stirrups

45 §
Stimups, | Longitudinal C
links = bars ¥
4 T Mew general stimup |
: Mew around bars
. : MNew from points
'{T Explode stirrup

Drop-down button Stirrups, links in ribbon group Reinforcement collects commands for
stirrups operations:

e New general stirrup — adds a new stirrup by coordinates of stirrup vertices and
stirrup diameter.

e New around bars — adds a new stirrup by vertices defined by selection of longitudinal
reinforcement bars.

¢ New from points — adds a new stirrup by vertices defined by selection of cross-
section vertices.

e New links — adds a new layer of links into the cross-section of beam-slab.

e Explode stirrup — stirrups defined by templates can be transformed to a generally
defined (general) stirrup with editable vertices. Particular vertices of stirrup than can
be edited as by stirrup defined by points.

Stirrups defined in cross-section are displayed on tab Stirrups in the data window in table
Stirrups. Properties of selected stirrup are displayed in property table.

Columns in Stirrups table:

Type — mode of stirrup definition is displayed.

O — input value of stirrup diameter.

Material — select stirrup material.

Distance — input value of longitudinal distance between stirrups.

Shear — if the checkbox is checked, stirrup is taken into account for shear check.
Torsion — if the checkbox is checked, stirrup is taken into account for torsion check.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com



IDEA Designer User Guide

78

z

b

z

. 8
D)

B

®

4

7

Y

200
200

1632
163!

Data

Covers | Stirrups | Longitudinal reinforcement

Stirrups | INew || New around bars || Iew from points H Explode stirrup |

Type @ [mm]
1 | Vertexes derived from shape 8

2 | Vertexes derived from shape| 8

Material Distance [mm]| Shear| Torsion Stirrup | Vertexes

B 5008 =& 200

E 5008 ||| 200

@ 4 Stirrup detail
ndm
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6.5.4.1.1. General stirrups
The general stirrup shape is defined by coordinates of the stirrup vertices. A vertex is the
intersection of two stirrup branches axes.

To input new general stirrup click Stirrups, links > New general stirrup in ribbon group
Reinforcement or click New above the table Stirrups.

m | Vertices Properties group Stirrup detail:
4 Stirup detail e ndm —input value of mandrel diameter.
e Closed — if the option is selected, stirrup
n dm branch between first and last vertex is created
Closed ] automatically.
Origin e Origin - vertex coordinates are related

to point, which is selected it the list:

o Point [0,0] — vertex coordinates are related to origin of cross-section
coordinate system.

o Cross-section vertex — vertex coordinates are related to vertex, which is
selected in list below.

i . Stirrup vertices are defined in the table on
imup | Vertices . . .
Vertices tab. Coordinates can be copied
¥ Jmun]| £ [mn]| ¥g [mm]| Zcg [mm] from Microsoft Excel table also.
> |50 50 -100 -200 . Y
250 50 100 -200 e Z—input vertex coordinate related to
350 450 100 500 the sele::(ted origin.
. * YCQ,
20 430 100 200 e Zcg — vertex coordinate related to
the centroid of cross-section is displayed.

o - adds new vertex row to the table..
o - deletes appropriate row from the table.
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6.5.4.1.2. Stirrups around bars of longitudinal reinforcement
To input stirrup around main reinforcement click Stirrups, links > New around bars in
ribbon group Reinforcement or click New around bars above the table Stirrups.
Stirrup shape is defined by selection of longitudinal reinforcement bars.

Following two options are available to create selection of bars:

e Sequential selection of bar numbers in Reinforcement bar lists .Click ™" to add

new item behind current row. Click ¥/ to delete current row.

e Gradually, bars of longitudinal reinforcement are selected by mouse. Stirrup is
generated around selected bars. Selected bars are listed in Reinforcement bars
list. After selection of bars is finished, list of bars (stirrup vertices) can be edited.

Stirrups-around-reinforcerment bars X
4  Stimup i
AT L L
& [mm] |'IC | 15 1 zgﬂ
Material B 5002 1 E
Shear check f'D 2':,
Torsion check
Distance [mm] | 200 | | |
r:

Selection of bars to creats new stirrup shaps J
| Start sefection of bars by mouse | 45 29

Reinforcement bar

=
T
=l
—_—
s
S

E e
F o 16 1
|23 e
E e 1
E 2| [ (=]
;‘4 1_ﬁ
%
| oK || —

Particular dialog options:

O — input value of stirrup diameter.

Material — select or edit material of stirrup.

Shear check — if selected, stirrup is taken into account for shear check.
Torsion check — if selected, stirrup is taken into account for torsion check.
Distance — input value of longitudinal distance between stirrups
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e Start selection of bars by mouse — click to start selection of bars to create stirrup
around them.
If the selection is in progress, command Start selection of bars is replaced by
commands:
o Finish selection of bars — finishes selection of bars, Close stirrup and Step
back disappear. Stirrup is not closed automatically.
o Close stirrup —closes stirrup creating branch between first and last defined
point, finishes selection of bars.
o Step back — deletes last defined stirrup branch.
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6.5.4.1.3. Stirrup by cross-section vertices
To input stirrup around main reinforcement click Stirrups, links > New from points in
ribbon group Reinforcement or click New from points above the table Stirrups.

Stirrup shape is defined by selection of cross-section vertices. Particular points determine
particular vertices of stirrup.

Points are selected by mouse in the picture of cross-section. The created stirrup passes
through selected points.

Following two options are available to create stirrup vertices:

e Sequential selection of vertex number in Point lists .Click ™= to add new item

behind current row. Click #%/ to delete current row.

e Gradually, points are selected by mouse. Stirrup is generated by selected points.
Selected points are listed in Point list. After selection of points is finished, list of
points (stirrup vertices) can be edited.

Stirrups-created via cross-section vertices X
4 Stirmup o
o
Material B5008 v |«
Shear check
Torsion check

Diameter of mandrel by code
Selection of new stirrup vertices
| Start selection of points |

EEEEE
) 5 % %)

4 - Cross-section vertex =

| 3 - Cross-zection vertex = |

| 12 - Intersection of edges -

| 11 - Intersection of edges *|

|4 - Cross-section vertex =

=

Draw outline points
Draw intersection points
Label points

ok || Cancel

Particular dialog options:

e O —input value of stirrup diameter.
e Material — select or edit material of stirrup.
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e Shear check — if selected, stirrup is taken into account for shear check.

e Torsion check — if selected, stirrup is taken into account for torsion check.

e Distance — input value of longitudinal distance between stirrups.

e Diameter of mandrel by code — switch on/off automatic determination of stirrup
mandrel diameter by national code.

o ndm — input value of mandrel diameter.
e Start selection of points — click to start selection of points to create stirrup.
If the selection is in progress, command Start stirrup shape definition is replaced by
commands:
o Finish selection of points — finishes selection of points, Close stirrup and
Step back disappear. Stirrup shape is not closed automatically.
o Close stirrup —closes stirrup creating branch between first and last defined
point, finishes selection of bars.
o Step back — deletes last defined stirrup branch.

e Draw outline points — switch on/off drawing of points in vertices of the cross-section
outline offset. The offset corresponds to the cover defined at particular cross-section
edges.

e Draw opening points — switch on/off drawing of points in vertices of the cross-
section opening offset. The offset corresponds to the cover defined at particular
opening edges.

e Draw intersections points — switch on/off drawing of points in intersections of offset
edges of cross-section outline and cross-section opening.

e Label points — switch on/off drawing of numbers of points.

6.5.4.1.4. Exploding stirrups

To convert stirrup to general stirrup defined by vertices click Explode stirrup in ribbon
group Stirrups.
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6.5.4.2 Links
Shear reinforcement of one-way slabs is defined using links.

Links defined in cross-section are displayed on tab Links in the data window in table Layers
of links. Properties of selected link are displayed in property table.

Columns in Link layers table:

O — input diameter of link bar.

Distance — input the distance between axes of links in the plane of cross-section.
n — the calculated number of links per meter is displayed.

As — the reinforcement area of all links in the layer is displayed.

e Ss—input the distance between links along the design beam.

e cu - input the value of concrete cover at the top edge of the cross-section.

cl — input the value of concrete cover at the lower edge of the cross-section.

e ndm — input the requested value of mandrel diameter as multiple of link bar diameter.
e |bd - input the requested value of anchorage length.
e Material — select material of link bar.
. - delete links layer.
Zz
A
|
) &
|
s 1000
(-
Covers Longitudinal reinforcement W|
Layers of links
Link| @ [mm] Distance [mm]| n[-] As [mm2]| 55 [mm] cu [mm]| cl [mm]| n dm [-] Ibd [mm] Matenal 4 Link layer details
1 8 200 5,00 251 200 20 20 400 50 B 5008 'l;-'- Edge bar specification Symmetnically

6.5.4.2.1. Links layer

To input new layer of links click Stirrups, links > New links in ribbon group Reinforcement
or click New above the table Layers of links.

4 |ink layer details

Edge bar specification |U5e'rinput '|

Edge bars distance [mm] | 30 |

Properties group Link layer details:

o Edge bar specification — select mode of edge bar definition:
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e Symmetrically — links are positioned automatically to get the same distance
between edge links and cross-section edges.
e User input
o Edge bars distance — input distance of first link from the cross-section
edge.
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6.5.5 Longitudinal reinforcement

Drop-down button Longitudinal bars in ribbon group Reinforcement collects commands for
longitudinal reinforcement operations:

Longitudinal| Delete
bars ™ B

New in line - adds a new layer of longitudinal reinforcement defined by coordinates of
edge bars.

New on edge - adds a new layer of longitudinal reinforcement related to cross-section
edge.

New on all edges - adds new layers of longitudinal reinforcement on all edges of
cross-section.

New in waves - adds a new layer of longitudinal reinforcement into the wave of
trapezoidal plate. Command is available only for one-way slabs.

New by spacing — input of new longitudinal reinforcement layer at the edge by the
spacing of bars. This input mode is available for one way slabs only.

Explode layer — the longitudinal reinforcement defined from templates can be
transformed to separate longitudinal bars with editable coordinates. Exploding of
reinforcement layer is not available for reinforcement of 2D members.

Longitudinal reinforcement is defined by layers. A layer is defined by the number of bars in
the layer and position. Position can be specified by:

e coordinates of the first bar in the layer, and the coordinates of the last bar in the layer,
e edge, to which the layer is related and offsets of bars layer from the edge.

Bar diameter and material can be assigned to individual layers.

List of defined layers is displayed in the table Longitudinal reinforcement on the
Longitudinal reinforcement tab in the data window. For the selected bars layer a table of

properties is displayed.
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Covers Stirmups | Longitudinal reinforcement
Longitudinal reinforcement  [-Mewinline-| [-Newonedge-| [-Newonalledges-| [-Explodelayer-|
Layer| Type As [mm2]| Matenal Layer | Bars
> |1 Uniform layer 942 4 Layer details
] 2 Single bar 616 @ [mm] 20
] 4 Uniform layer| 1232 4 First point
| 5 Uniform layer| 628 Origin I:I
| ] Uniform layer| 628 ¥ [mm]
17 uniformtayer| 452 Z [mm] -802
| g Uniform layer| 452 8 5008 = |2 4 |ast point
Y o]
Z [mm] -802

Columns in Tendons table:

e Type — mode of layer definition is displayed.
e As-— calculated value of reinforcement area in layer is displayed.
e Material — materials select material of bars in reinforcement layer.

o - delete the appropriate reinforcement layer.
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6.5.5.1 Layer of reinforcement by coordinates

To input new layer of reinforcement defined by coordinates click Longitudinal bars > New
in line in ribbon group Reinforcement or click New in line above the table Longitudinal
reinforcement.

I Layer | Bars

4  |ayer details

@ [mm] 16 |

n 2 |
4 First point

Origin |uertv.=-_x'| *|

AY [mm] | 50 |

AZ [mm] | 50 |

—r - o

4 | ast point

Origin |uert».=-_xE *|
AY [mm] | -50 |
AZ [mm] | 50 |

—r - o

Properties of reinforcement layer specified by coordinates on Layers tab:
Properties group Layer details:

e O — input diameter of bars in reinforcement layer.
e n— input number of bars in reinforcement layer.

Properties group First point:

e Origin — select origin, to which coordinates of first bar in layer are related. Position of
bar can be related to point [0;0] (center of gravity) or to selected cross-section vertex.

o AY,

e A Z - input distance of first bar in layer to the selected origin in direction of the
corresponding axis.

o Y,

e Z —coordinates of first bar in layer to the center of gravity in direction of the
corresponding axis are displayed.

Properties group Last point:

e Origin — select origin, to which coordinates of last bar in layer are related. Position of
bar can be related to point [0;0] (center of gravity) or to selected cross-section vertex.

o AY,

e A Z—input distance of last bar in layer to the selected origin in direction of the
corresponding axis.

o Y,
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Z — coordinates of last bar in layer to the center of gravity in direction of the corresponding
axis are displayed

6.5.5.1.1. Layer details

Bar| @ [mm]| Y [mm] | £ [mm] | Bent-up| sb [m] axz["] ayz[’]

>[5 ] 16 175 -300
6

16 175 -200

Properties of individual bars in current layer are displayed on tab Bars. Columns in the table:

Bar — index of bar is displayed.

O — bar diameter is displayed.

Y,

Z — distance of bar centre from cross-section centroid in direction of appropriate axis

is displayed.

Bent-up — switch on/off the bent-up bar.

e s, — input distance between individual bent-ups.

e axz — input angle of bent-up bar in XZ plane of cross-section (to longitudinal axis of
member).

e ayz— input angle of bent-up bar in YZ plane of cross-section (to longitudinal axis of

member).
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6.5.5.2 Layer of reinforcement on edge

To input new layer of reinforcement on cross-section edge click Longitudinal bars > New on

edge in ribbon group Reinforcement or click New on edge above the table Longitudinal
reinforcement.

IE| Bars
4  |ayer details
@ fomi] 16 |
n 2 |
Edge E 3
Cowver |.s'3.s defined in cross-section ™ |

Properties of reinforcement layer on cross-section edge on Layers tab:
Properties group Layer details:

O — input diameter of bars in reinforcement layer.
n — input number of bars in layer.
Edge — select edge, to which layer of reinforcement is related.
Cover — select mode of cover determination in the list. Following modes can be
selected:
o As defined in cross-section — values of cover are taken from cross-section
shape. Existing stirrups are taken into account.
o User defined — values of cover can be entered in columns Edge cover, Left
cover, Right cover.

Properties of individual bars of the layer are displayed on tab Bars — see 6.5.5.1.1 Layer
details.
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To input

6.5.5.3 Layers of reinforcement on all edges

new layers of reinforcement on all cross-section edges click Longitudinal bars >

New on all edges in ribbon group Reinforcement or click New on all edges above the table
Longitudinal reinforcement.

Reinforcement bars on all cross-section edges X
4 | ongitudinal reinforcement : : .
@ fmm] | 16 | A
Maxirmum distance [mm] | 200 | » 1', -
Cover [mm] | 30 | ! :
» ! .
Material B 5008 o N
: ! i
SRR
a i .
T
S _i_._ - )
TR
i
R
i I
o
! i I
» | .
[ |
i i
i
i
Draw cover
ok || Cancel

One reinforcement layer is created on each edge of cross-section. Number of bars on the edge
is determined automatically respecting the given maximal distance between bars and bars
diameter.

Individual dialog options:

@ — input diameter of bar in layers.

Maximal distance — input the maximal distance between bars to determine the
number of bars on edge.

Cover — input the value of concrete cover, common for all edges.

Material — in the list of available materials select material of bars in reinforcement
layer or click edit button to edit material properties.

Draw cover — switch on/off drawing of concrete cover.

Properties of individual bars of selected layer are displayed on tab Bars - see 6.5.5.1.1 Layer

details.
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6.5.5.4 Layer of reinforcement to wave of trapezoidal sheet

To input new layers of reinforcement of one-way slab defined by spacing click Longitudinal
bars > New by spacing in ribbon group Reinforcement or click New by spacing above the
table Longitudinal reinforcement.

ILa—}rer| Bars
4 | ayer details
@ [mm] |10 |
n 4
Mumkber of bars in wave | 1 |
Concrete cover [mm)] | 10 |

Properties group Layer details:

O — input diameter of bar in layers.

n — the calculated number of bars per meter in layer is displayed.

Number of bars in wave — input number of bars in each wave of cross-section.
Cover — input the value of concrete cover.

Properties of individual bars of selected layer are displayed on tab Bars - see 6.5.5.1.1 Layer
details.

6.5.5.5 Layer of reinforcement by spacing

To input new layers of reinforcement of one-way slab defined by spacing click Longitudinal
bars > New by spacing in ribbon group Reinforcement or click New by spacing above the
table Longitudinal reinforcement.

| La}-'er| Bars

4 Layer details

@ [mm] 10 |
Distance [mm] | 200 |
Edge bar specification |L||ser input =

Surface to cover | Lower &

|
Edge bars distance [mm)] | 100 |
|
|

Cover [mm] | 20

Layer is defined by face, distance between bars, distance of edge bar and concrete cover.
Properties group Layer details:

O — input the diameter of bar in the layer.

Distance — input the distance between axes of adjacent bars.

n — the calculated number of bars per meter in layer is displayed.

Edge bar specification — select the mode to determine the position of the edge bar.
One of following modes can be selected:
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o Symmetrically — the distance of the first bar from the edge is calculated in
such way, that the distances of both edge bars from the edges is the same.
o Diameter/2 — the distance of first bar from the edge is set as a half of the bar
diameter.
o User input — the required value of the edge bar distance can be defined.
= Edge bar distance — input the required value of the edge bar distance
(or the calculated value is displayed.
e Surface to cover — select the face, to which the layer is defined.
e Cover —input the value of concrete cover.

Properties of individual bars of selected layer are displayed on tab Bars - see 6.5.5.1.1 Layer
details.
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6.5.6 User settings of reinforced cross-section

ot S Ribbon group User setting contains commads to modify some shear and
‘e .\ torsion calculation parameters of reinforced cross-section:
e Sl e Set for shear — input of user defined dimensions of effective
settings ™ | limks = .
I+ - cross-section for shear check.
— I — e Set for torsion — input or modification of equivalent thin-shaped
| Torsion cross-section for check of torsion.

6.5.6.1 Input of effective cross-section for shear

If necessary, automatically determined values of effective cross-section for shear check can be
modified by user defined values.

To input dimensions of effective cross-section for shear click Set for shear in ribbon group
User settings.

Cross-section parameters for checks .8
4  Cross-section parameters
User valus of shear width bw
Shear width bw [mm] 200
Ilzer valus of effective depth and lever arm
Effective depth d [mm)] 1530
Lever arm z [mm)] 1377
User valuz of angle 8
Angle 8 [7] 400
ok || Cancel

Calculated values of effective cross-section dimensions and overridable values of shear check
from code and calculation settings are displayed in dialog. To enable input of user defined
values check particular checkbox in first column.
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6.5.6.2 Input of equivalent cross-section for torsion

Equivalent thin-walled section is used for calculation of torsion. Equivalent cross-section can
be calculated using:

e stirrups which are marked as effective for torsion
e area and perimeter of real cross-section
o user defined values of cross-sectional area and perimeter.

Equivalent thin-walled section for torsion check o

) Create from real stirrups "
© Calculate from area and perimeter r_i: )
9 Manual input i i 3
4 Equivalent thin-walled section for torsion check - i --'J
Ak [mm?] | 192619 | !
uk [mm] | 3288 | i
teff [mm] | an | 4

Y

e
1746
1926

4  Stirrup for torsion

X 17
& [rmm] | & | |
i
500 il
Distance [mm] | 200 | 11
J
i
Equivalent thin-walled section for torsion check has been : o
created, == 1
| Ok | | Cancel

Particular options of dialog:

e Create from real stirrups — create equivalent thin-walled cross-section using outlines
of stirrups, which are marked as effective for torsion. If this option is active, it is
possible to click Start stirrup shape definition and adapt shape of stirrups for check of
torsion.

o Start stirrup shape definition — displays dialog, where shape of stirrup for
determination of equivalent cross-section can be edited. Input of shape is done
similarly to input of new stirrup shape using cross-section vertices

o Default stirrup shape — restores shape of stirrup, which was defined as
effective for torsion.

e Calculate from area and perimeter — calculate equivalent thin-walled cross-section
using area and perimeter of original cross-section. Diameter, material and stirrups
distance are taken from first stirrup, which is marked as effective for torsion.

e Manual input — values of area, perimeter and thickness of equivalent thin-walled
cross-section including diameter, material and distance of stirrups are specified by
user.
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6.5.7 Deleting reinforcement

P Use commands in ribbon group Delete to delete reinforcement from cross-
section:
Delete| Import, .
- exp%—.' e Selected — delete selected layer or bar of reinforcement.
W Selected I e All —delete all reinforcement.
i

6.5.8 Import and export of reinforced cross-section

Drop-down button Import, export in ribbon group Reinforcement collects commands for
import and export of reinforced cross-section:

oL ||| Fibre | Noviabet - e Import — starts import of cross-section shape including
B |l 1.2 Edaes reinforcement from text file.
Impert, ) e Export reinforced cross-section — starts export of
export * | 1,2 Bars numbers . . .
- I . reinforced cross-section to file.
i Import e Export reinforcement- starts export of reinforcement

=T Export reinforeed cross-section | 10 file.

T Export reinforcement

6.5.9 View settings of reinforced cross-section

Fibre [ 'i — Rlb_bon group View settings can be used to set drawing
[ options of reinforced cross-section:
1,2 Edges . - 3
42 8asrumoes | eeme | imeee| e Fibre - select mode of fibres drawing in the list.
| View settings | One of following modes can be chosen:

o No labels — description of fibres is not
drawn.
o Outside — fibre numbers are drawn outside the cross-section outline.
o Inside — fibre numbers are drawn inside the cross-section outline.
e Edges — switch on/off drawing of numbers of edges.
e Bar numbers — turns on/off drawing of reinforcement bar numbers.
e Stirrups shape — turn on/off drawing of dimensioned stirrups outside the cross-
section.
e Dimension lines — switch on/off drawing of dimension lines:
o Standard — switch to drawing of standard dimension lines of reinforcement.
o Stationing — switch to drawing of dimension lines with distances related to
reference point.
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6.5.10 User defined reinforcement templates

The existing reinforcement of cross-section can be stored into the database of user defined
reinforcement templates. The stored template can be used to reinforce other sections in the
current project or sections in other projects.

Following commands in dialog User templates are available to work with user templates of
reinforcement:

o

e | kd |_starts input of reinforcement using the user defined reinforcement template —
see 6.5.10.1 Reinforcing by user defined reinforcement template.
@

o -il — stores the current reinforcement into the database of user reinforcement

templates. Dialog Add template appears. The target folder must be selected in the tree
control in the left part of dialog. The current reinforcement is stored as a template into
the selected folder.

o 1 a ‘ — launches templates manager — see 6.5.10.2Templates manager.

6.5.10.1 Reinforcing by user defined reinforcement template

Dialog Select template appears after start of reinforcing by user defined reinforcement
template.

Only templates, which have the same cross-section type as the reinforced cross-sections, 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 reinforce the
cross-section using the selected template.
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Templates Details

4 T-Shapes Template details

4 T Mame:

£l ra Description:
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6.5.10.2 Templates manager

i New folder... Export... Import... Filter: Reinforcement template ~
Destination folder Details

4 T-Shapes Template details

MName: | R4

: Description: | T200
P New folder

¢ Connections

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.

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

e 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.

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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6.6 Data for buckling effects calculation and deflection check

Click navigator command Concrete design 1D > Buckling/Deflections to input data for
calculation of buckling effects and deflection check. According to the type of the design
group either data for deflection check of beams or data for buckling effects calculation and
deflection check of single span columns or data for buckling effects calculation and
deflection check of multi-spans columns are defined in IDEA Designer.

6.6.1 Data for deflections check of beam

For the design group, which contains beams, the table with representative design member
spans and a simplified picture of representative design member with supports is drawn in the
Data window.

DG23 CS16
A-A B-B C-C B-B C-C B-B A-A
| e 1 G
0,40 1,00 210 3.00 3,30 3,00 1,20
e El 7 s # s o
2,00 §.00 5,00
' o« o o
1 2 3 4
Z 2,00 5.00 6,00
T ’ ’ # -
E,
Data
Model | Results
Span definition
Plane XY
| Mode H Suppaorted || Length of span m ‘ | 4 Deflection limits — e A . - yi
Limit is defined as numerical value LS '*é" é
1
User-defined value of deflection limit 'I|2 OO"L B‘OD ql' G.OD J||,
(=2} Check acc.
sk | ooz
E Limit value for deflections as length of ¢ 237 e e 4
Limit value for deflections as length of ¢ 508 |2.00|, 6,00 L 6,00 L
L] L] .

e Effective time — input fictive time of application of all permanent loads selected in
such a way that the error of long-term deflection calculation is minimized (for pre-
stressed members).

e Long-term losses coefficient — select method to determine the coefficient which
represents the level of prestressing after long-term losses relatively to the level after
short-term losses (for pre-stressed members):

o Calculated — the value of coefficient is determined automatically.

o User defined value — the value of coefficient is specified by user.
The bearing schema is taken from the structural model.
Checkboxes in the column Supported can be used to switch particular supports on/off to
obtain calculation model for deflection calculation, which differs from the calculation model
of the whole structure. Switching the support in the design member on/off causes the change
of the number of spans for deflection calculations and thus the values of limit deflection for
particular spans change.
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e Direction — select plane, for which the deflection check settings are defined:
o Plane XZ — parameters of deflection check in global XZ plane are defined
(vertical deflection).
o Plane XY — parameters of deflection check in global XY plane are defined
(horizontal deflection).
e Actual span — set the current span in the list. The current span can be set by clicking
the cell in the column Length of span.

6.6.1.1 Deflection check settings for the current span

For the current span and current deflection direction (plane) following parameters can be set
in Deflection limits properties group:

e Limitis defined as numerical value — if selected, the values of limit deflection are
defined as absolute value (in length units). Otherwise the limit deflection value is
calculated as ratio of current span length.

e User-defined value of limit deflection — if selected, the ratio of span length to define
the limit deflection can be defined by user.

e Check acc. to 7.4.1 (4) — switch on/off the deflection check with respect to possible
impairment of the appearance and general utility of the structure acc. 7.4.1 (4).

o Limit value for deflection as length of span / - display or input the ratio of
span length to determine the limit value of deflection.

o Numerical value of deflection limit — user-defined absolute value of
deflection limit.

e Check acc. to 7.4.1 (5) — switch on/off the deflection check with respect to possible
impairment of the appearance and general utility of the structure.

o Limit value for deflection as length of span / - display or input the ratio of
span length to determine the limit value of deflection.

o Numerical value of deflection limit — user-defined absolute value of
deflection limit.

e Required camber — input the value of camber at midspan. Deflection limit may be
exceeded if camber is provided so that total deflection minus camber does not exceed
limit (for pre-stressed members).
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6.6.2 Data for buckling effects calculation and deflection check for one span
columns

Following tabs are displayed in the Data window for the design group, which contains one-
span columns:
e tab Buckling to define parameters to determine the effective lengths and parameters of
geometric imperfections and second order effects.
e tab Deflection to define parameters of limit deflection checks.

DGaCSi0: 2
3 I
z
T v 1
el
Data
M‘ Results

Span definition ot

Current span

| Mode H Supponted || Length of span m ‘ | o Eieadelem _—
Length of compression member [m] B

Effective lenath Accoto supparts - i

| 4 Restraint type at the end of compression member (1
Perpendicular to the y-axis Rigid - - g 1 E
Perpendicular to the z-axis Rigid o ZB

| 4 Restraint type at the beginning of compression member
Perpendicular to the y-axis Rigid -
Perpendicular to the z-axis Rigid -
| 4 Geometric imperfection ;
Use for ULS & i:
Use for SLS
Effect considerad Isolated member =
4 second order effect

Analysis of second arder effects S — e -
Braced member to v axis j7_ - ‘?ﬁ"
Braced member ta z axis T - ; \5“5\
Method of anaiysts y== =z
Factor <0 to y axis
Factor 0 to 7 axis

e Actual span — set the current span in the list. The current span can be set by clicking
the cell in the column Length of span.

6.6.2.1 Buckling effects calculation data

Data to determine effective lengths, geometrical imperfections and second order effects are
defined on Buckling tab.

Properties group Effective length:
e Length of compression member — member length is displayed.
o Effective length — select mode to determine the effective length:
o User input — effective lengths are defined by user.
= Effective length y — input the effective length for buckling
perpendicular to y-axis.
= Effective length z — input the effective length for buckling
perpendicular to z-axis.
o Acc. to supports — effective lengths are determined automatically according to
column supports.
Properties group Restraint type at the end of compression member:
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= Perpendicular to y-axis — select restraint type at the end of
compression member against buckling perpendicular to y-axis.

= Perpendicular to z-axis — select restraint type at the end of
compression member against buckling perpendicular to z-axis.
Properties group Restraint type at the beginning of compression

member:

= Perpendicular to y-axis — select restraint type at the beginning of
compression member against buckling perpendicular to y-axis.

= Perpendicular to z-axis — select restraint type at the beginning of
compression member against buckling perpendicular to z-axis.

Properties group Geometric imperfections:
e Use for ULS - switch on/off taking into account the geometric imperfections for ULS
checks.
e Use for SLS — switch on/off taking into account the geometric imperfections for SLS
checks.
e Effect considered — select type of effect considered for determination of
imperfections according to 5.2 (6):
o Isolated member
o Bracing system:
= Total height of building — input building total height above the level
of moment restraint.
= Nr. of vertical members - my — number of vertical members
contributing to the horizontal force in ,y‘-direction.
= Nr. of vertical members - mz — number of vertical members
contributing to the horizontal force in ,z*-direction.

Properties group Second order effects:
e Analysis of second order effects — switch on/off taking into account the second order
effects when checking compressed members.
e Braced member to y-axis — switch on/off considering the existence of bracing system
acc. to 5.8.3.1 (1) in direction perpendicular to y-axis.
e Braced member to z-axis — — switch on/off considering the existence of bracing
system acc. to 5.8.3.1 (1) in direction perpendicular to z-axis.
e Method of analysis — select method to determine second order effects according to
5.8.5:
o Nominal stiffness — second order effects are determined using method based
on nominal stiffness.
o Nominal curvature — — second order effects are determined using method
based on nominal curvature.
e Factor c0 to axis — select method to determine the coefficient which depends on the
distribution of first order moment to the corresponding axis 5.8.7.3(2):
o User defined — value of coefficient is defined by user.
o Constant first order moment — coefficient value is 8.
o Parabolic first order moment - coefficient value is 9,6.
o Triangular first order moment - coefficient value is 12.
e Factor c to axis — select method to determine the coefficient which depends on the
distribution of curvature to the corresponding axis 5.8.8.2 (4):
o User defined — value of coefficient is defined by user.
o Constant curvature distribution — coefficient value is 8.
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o Sinusoidal curvature distribution - coefficient value is 9,6.

6.6.2.2 Deflection check settings

The deflection check settings for the current span can be defined on Deflection tab - see
6.6.1.1 Deflection check settings for the current span.
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6.6.3 Data for buckling effects calculation and deflection check for multi-

span columns

Following tabs are displayed in the Data window for the design group, which contains multi-

span columns:

e tab Common data to define parameters to determine buckling effects common for all

column spans.

o tab Effective lengths to define effective lengths for the current span.

o tab Deflection to define parameters of limit deflection checks for the current span.

EDG4 CS103
=
3
Moy 2
=
=]
w
z
t B~
s
Data
11ads! | Resutts
Span definition .
Direction
Current span 1. inodes -2} - J:
il
| Nade H Supported H Length of span m | Common data | Effective lengths  Deflection .
= 4 Geometricimperfection [ !
1 A :
- |
i K
Use for LS 7X I
760 )
Effect cansiderad Isalated member =
4 Second order effect
Analysis of second orde L =
d Second order effect (3.8) =]
Braced member to y axis T 0 E E
© S S
Braced member to z axis g_ Ci_
Method of analysis Mominal stiffness =
Factor 0 to y axis User defined =
Factor c0to z axis User defined - j] K T
— P S /
o 687 1
V-
Y=

The bearing schema is taken from the structural model.
Checkboxes in the column Supported can be used to switch particular supports on/off to

obtain calculation model for deflection calculation, which differs from the calculation model
of the whole structure. Switching the support in the design member on/off causes the change

of the number of spans for deflection calculations and thus the values of limit deflection for

particular spans change.

e Direction — select plane, for which the deflection check settings are defined:
o Plane XZ — parameters of deflection check in global XZ plane are defined.
o Plane XY — parameters of deflection check in global XY plane are defined.

e Actual span — set the current span in the list. The current span can be set by clicking
the cell in the column Length of span.

6.6.3.1 Common data for buckling effects calculation

Data for calculation of buckling effects common for all spans of the column are defined on

Common data tab.
Properties group Geometric imperfections:
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e Use for ULS - switch on/off taking into account the geometric imperfections for ULS
checks.
e Use for SLS — switch on/off taking into account the geometric imperfections for SLS
checks.
e Effect considered — select type of effect considered for determination of
imperfections according to 5.2 (6):
o Isolated member
o Bracing system:
= Total height of building — input building total height above the level
of moment restraint.
= Nr. of vertical members - my — number of vertical members
contributing to the horizontal force in ,y*-direction.
= Nr. of vertical members - mz — number of vertical members
contributing to the horizontal force in ,z*-direction.

Properties group Second order effects:
e Analysis of second order effects — switch on/off taking into account the second order
effects when checking compressed members.
e Braced member to y-axis — switch on/off considering the existence of bracing system
acc. to 5.8.3.1 (1) in direction perpendicular to y-axis.
e Braced member to z-axis — — switch on/off considering the existence of bracing
system acc. to 5.8.3.1 (1) in direction perpendicular to z-axis.
e Method of analysis — select method to determine second order effects according to
5.8.5:
o Nominal stiffness — second order effects are determined using method based
on nominal stiffness.
o Nominal curvature — — second order effects are determined using method
based on nominal curvature.
e Factor c0 to axis — select method to determine the coefficient which depends on the
distribution of first order moment to the corresponding axis 5.8.7.3(2):
o User defined — value of coefficient is defined by user.
o Constant first order moment — coefficient value is 8.
o Parabolic first order moment - coefficient value is 9,6.
o Triangular first order moment - coefficient value is 12.
e Factor c to axis — select method to determine the coefficient which depends on the
distribution of curvature to the corresponding axis 5.8.8.2 (4):
o User defined — value of coefficient is defined by user.
o Constant curvature distribution — coefficient value is 8.
o Sinusoidal curvature distribution - coefficient value is 9,6.

6.6.3.2 Data to determine effective lengths
Data to determine effective lengths of the current span are defined on Effective lengths tab.

Properties group Effective length:
e Length of compression member — member length is displayed.
o Effective length — select mode to determine the effective length:
o User input — effective lengths are defined by user.
= Effective length y — input the effective length for buckling
perpendicular to y-axis.
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= Effective length z — input the effective length for buckling
perpendicular to z-axis.

6.6.3.3 Deflection check settings

The deflection check settings for the current span can be defined on Deflection tab - see
6.6.1.1 Deflection check settings for the current span.
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6.7 Reduction and redistribution of internal forces

Click navigator command Concrete design 1D > Redistribution and reduction to input
parameters and calculation of redistributions and reductions of internal forces.

Design member and courses of evaluated values are drawn in the main window. Ribbon group
Internal forces is available to modify the evaluation settings.

Tabs for input and evaluation of redistributions and reductions are displayed in the data
window:

e Supports definition — setting of type of individual supports along the design member.
e Internal forces — tabular evaluation of modified internal forces.
e Intermediate results — tabular evaluation of intermediate results of modified internal

forces calculation.
6.7.1 Supports definition for calculation of redistributions and reductions

Support conditions for calculation of reduction and redistribution of internal forces can be set
on the tab Supports definition.

Data

Supports definition | Internal forces Intermediate results

Supports definition | 4 Reduction and redistribution

All supports identical Redistribution of moments

Node| Support width [m]| Beam or slab 1= Reduction of moments

> |1 04 Continuous over a suppart ~ Reduction of shear force
| 3 0.4 |Continuous — v| Limited interaction check
| 3 04 |Continuous — v| | 4 Reduction of shear force
I— , 04 |Cc.ntinuous over asupporte” | ‘ Type of effective depth d |d =058"h =
B 5 04 |Continuous over a support '|

Table Supports definition:

e All supports identical — if the option is selected, all supports are considered to be the
same when calculating redistribution and reduction. If the option is not selected, the
support conditions can be defined for each support separately.

e Support width — input the support width for reduction of internal forces calculation.

e Beam or slab is — type of beam for reduction of internal forces calculation:

o Monolithic with support — beam is considered to be monolithic with support.
o Continuous over a support — beam is considered to be continuous over the
support.

e Redistribution of moments — switch on/off calculation of moments redistribution
according to EN 1992-1-1, art. 5.5.

e Reduction of moments — switch on/off calculation of reduced moments in supports
according to EN 1992-1-1, art. 5.3.2.2(3) a 5.3.2.2(4).

e Reduction of shear force— switch on/off calculation of reduced shear force for
members with loads near supports according to EN 1992-1-1, art. 6.2.2(6) and
6.2.3(8). The way to determine effective height can be selected in Type of effective
depth d property:

o Calculate according to formula d = 0.9*h;
o User defined;
o Determine according to compression strut angle 0.
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e Limited interaction check — switch on/off limitation of interaction check in distance
less than d from position of maximal moment according to EN 1992-1-1 6.2.3(7).

6.7.2 Ribbon group Internal forces

Use commands in ribbon group Internal forces to
set the drawing mode of modified internal forces
along the current design member.

NoE Mx |UL5 .
vz vy

| wy | 7 Mz

Internal forces

Criginal | Modified

e Original — switches on/off drawing of

courses of not modified internal forces..
¢ Modified — switches on/off drawing of courses of internal forces taking into account
calculated reduction and redistribution.

N — switches to draw the course of axial force N.
Vz — switches to draw the course shear force Vz.
Vy - switches to draw the course shear force Vy.

Mx — switches to draw the course of torsional moment Mx.

My — switches to draw the course of bending moment My.

Mz — switches to draw the course of bending moment Mz.

Result class — select the current result class, for which the internal forces courses are
drawn.
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6.8 Detailed check

Click Detailed in ribbon group Concrete

T E— — esign member - : )
258| — E [Design group | design to run the detailed concrete check in
Code Deflection Section  Detailed the module IDEA RCS.

zettings ~ checks RC -

Concrete design e Design member — if the option is
selected, a separate section is generated for

each zone on each design member in the design group.

e Design group — if the option is selected, sections are generated for zones on the
representative design member. The internal forces from all design members in the

design group are collected to the corresponding load extremes.

The data for detailed check in IDEA RCS are generated with respect to the input data (cross-

section, zones, reinforcement) and the result classes associated to combinations for check.

Besides the detailed section check, the reinforcement can be edited in IDEA RCS. Changes of

reinforcement are transferred back to IDEA Designer and are respected in calculation of

deflections.
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6.9 Results evaluation

Click navigator command Concrete design 1D > Results to start the checks and calculation
of deflections and its evaluation.

Results can be evaluated:

e Graphically — the courses of evaluated magnitude are drawn in the Main window.
e Textually — the textual presentation of results is printed to tables on tabs in the Data
window. Following tabs are available:
o Summary — the summary tables of section check, deflection check and the
input data are printed in the table.
o Redistribution and reduction — tables with intermediate results of internal
forces redistribution and reduction are printed in the table.
o Section check — the detailed output of reinforced sections check is printed in
the table
o Deflections check — the detailed output of deflection calculation and limit
deflection check is printed in the table.

Following results may be evaluated graphically:

e course of summary section check along the design member
e courses of individual section check along the design member
e interaction diagrams for individual zones on the design member.

Ribbon groups Concrete design, View settings and scale, Extreme, Calculation, Results
drawing and Report are available, when evaluating results.

Ribbon group Check is available for evaluation of section check results.

Ribbon groups Combinations, Type of results and Stiffness are available for evaluation of
deflection calculations.

Ribbon groups Interaction surfaces sections, Drawing settings and Colors settings are
available for evaluation of interaction diagrams.

6.9.1 Ribbon group Concrete design
See 6.2 Settings for section checks and calculation of deflections and 6.8 Detailed check.

6.9.2 Ribbon group View settings and scale
See 6.4.3 Ribbon group View settings and scale.

6.9.3 Ribbon group Extreme

The drawing of check results labels can be modified using commands in this ribbon
| Zone | group.

Global e No -the extreme value of check of each reinforced subzone is found and
displayed in the picture of check result course.
e Zone — the extreme value of check of each reinforced zone is found and
displayed in the picture of check result course.
e Global — the extreme value of check of the whole design member is found and
displayed in the picture of check result course.

Extre...

6.9.4 Ribbon group Recalculate
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¢ Redistribution, reduction — runs calculation of redistributed
g‘ g‘ and reduced internal forces on the current design member. This

Redistribution, Al command is available, if parameters of redistribution and reduction
reduction parameters were changed.
RS e All - runs calculation of redistributed internal forces and checks

results of the current design member. This command is available, if the check results
were deleted e.g. after the calculation settings were changed.

6.9.5 Ribbon group Results drawing

< . Use options in ribbon group Results drawing to set the mode of
‘ il | |1 ‘ i1z @‘- graphical evaluation of results:

Section | Deflection Interaction

check | check  diagrams e Section check — switch to evaluation of section check

results
e Deflection check — switch to evaluation of deflection
check and calculated stiffnesses.

¢ Interaction diagrams — switch to drawing of interaction diagrams for selected zone
or subzone of the design member.

Results drawing

6.9.6 Ribbon group Check

Use options in ribbon group Check to set the evaluation of particular check result along the
design member.

‘ M ‘ O ==L I N N A e Overall —switch to
4 [ § | £ A= ZEZ= £=  drawing of envelope of
Cwerall| Capacity Shear Torsion Intsraction Fatigue Stress  Crack extremes of all performed
H-11-1 = = = limtation  width - checks.
Check .
- e Capacity N-M-M —

switch to drawing of course of one of available components of capacity check — check
value, bending moments of resistance, axial force of resistance.

e Shear — switch to drawing of course of one of available components of shear check —
check Value, VRd’C, VRd,maXa VRd,s--

e Torsion — switch to drawing of course of one of available components of torsion
check — check value, Trac, Trdmax, TRds-

e Interaction — switch to drawing of course of one of available components of
interaction check — check value, check value V +T, check value V+T+M.

e Fatigue - — switch to drawing of course of fatigue check results.

e Stress limitation — switch to drawing of course of stress limitation check results.

e Crack width — switch to drawing of course of one of available components of crack
width check — check value, w, wiim, de, dejin.
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6.9.7 Drawing of interaction diagrams
6.9.7.1 Ribbon group Interaction surface sections

O.

Horizontal

diagram to be drawn.

—O ‘O O Use commands in this ribbon group to switch the interaction
TP N

M e Horizontal — switch to draw the horizontal section of

intersection surface through the point Ned, 0, 0.
e N-M res — switch to draw the vertical section of
intersection surface through the origin of coordinate system and the result of bending
moments MEyy, MEq . If the both sections are zero, the section is drawn in the plane
N-My.

e N - My —switch to draw the vertical section of intersection surface through the point
(0,0,MEd,z) parallel with the plane N-My.

e N-Mz —switch to draw the vertical section of intersection surface through the point
(0,0,MEd,y) parallel with the plane N-Mz.

Mrez Iy

Interaction surface sections

6.9.7.2 Ribbon group Drawing settings

¢

All

Number 10 * e Extreme — switch to draw the extremal interaction
diagram in the current position.

e All —switch to draw all interaciton diagrams in
the current position.

e Number — set the number of interaction diagrams
to be drawn. The diagrams with the highest exploatation value are drawn.

e Position — set the positon on the current design member, for which the interaction
diagrams are drawn.

Ea

Standard

O

Extrems

& A& ON 3 E
| A-A00,00m-1,2 Jm) |5

Drawing settings

6.9.7.3 Ribbon group Colors settings

9

Different | Legend . . . . .
colors : e Standard — switch to draw all interaction diagrams in one

R color — default color for drawing of interaction diagrams.
o Different colors — switch to draw each interaction diagram

Use commands in this ribbon group to set the drawing colors of
interaction diagrams..

in different color.

e Legend - switch on/off drawing of legend describing the points which represents the
design resistance forces.
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6.9.8 Drawing of deflections check results

6.9.8.1 Ribbon group Settings

Characteristic combinations, which are assigned to the result class for
deflections calculation, are available in the list. The courses of calculated
deflections and stiffnesses are drawn for selected combination.

e Z —switches to draw course of deflection in Z-axis direction of local
coordinate system of member.
e Y —switches to draw course of deflection in Y-axis direction of local coordinate
system of member

Combination

6.9.8.2 Ribbon group Type of results

Use the options in ribbon group Type of results to set the
bl | W W | results mode:

SHPess| proia . efecton o Stiffness — switch to drawing of calculated stiffnesses

_ for the current combination along the design member:

v mmediste o Immediate — switch to drawing of stiffness for

Long-term calculation of immediate effects of long-term load components

Immediate total for the current combination.

o Long-term — switch to drawing of stiffness for
calculation of long-term effect of long-term load components for the current
combination.

o Immediate total — switch to drawing of stiffness for calculation of immediate
effect of total load for the current combination

e Total deflection — switch to drawing of calculated total deflections for the current

combination along the design member:
o Linear — switch to drawing of deflections from linear calculation for the
current combination.
o Immediate — switch to drawing of immediate deflections (calculated from
short-term stiffness) from total load for the current combination.
o Long-term — switch to drawing of long-term deflections (calculated including
the effects of creep) from the long-term loads for the current combination.
o Total — switch to drawing of total deflections (calculated including the effects
of creep) for the current combination.
o Limit - switch to drawing of limit deflections.
e Deflection increment — switch to drawing of calculated deflection increments for the
current combination along the design member:
o Increment — switch to drawing of deflection increments for the current
combination.
o Limit - switch to drawing of limit of deflection increments.

6.9.8.3 Ribbon group Stiffness

Use options in ribbon group Stiffness to set the evaluated stiffness.
e EAX - switch to drawing of axial stiffness EAX.
e Ely - switch to drawing of flexural stiffness Ely.

Stiffness e Elz - switch to drawing of flexural stiffness Elz.
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6.9.9 Check report
e N e N e To generate and print the calculation report with section check
= = Q results and deflection calculation results use options in ribbon group

Brief Detailed Settings ~ Report.
e Brief — generate standard check report for the current design

Report member or design group.
e Detailed - generate detailed check report for the current design member or design
group.

e Settings — display dialog to define the content of the detailed report.
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6.9.9.1 Report settings

_B'Etﬂ."fd'l'ﬂpoft'ﬁffﬁuﬂz

Redistribution and reduction
Internal forces
'f‘ All results classes
@ Selected results classes
5LS Characteristic
I Draw picture
© Al values
@ Selected values
Wy
Vz
Wy
Mz
@ MNo extremes
) Member extremes
) Global extremes
Intermediate results of redistribution and reduction
"C‘ All combinations
@ Combinations used in section chack
Monconformity
Secticn check results
Chverall check picture
@ Extreme zone
i€ All zones
Interaction diagrams
Second order rezults
MNonconformity
Cetailed rezults takle
Combination

Check of deflection
'3':;.:3' Extreme combination
0 Al combinations
Picture

Stiffness
Monconformity
Bl Combination
Explanation

Bill of material
Design member data
Reinfarcement zones

Code and calculation settings

ok || Cancel

To set the content of report click Settings in ribbon group Report.
Particular dialog options:
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e Redistributions and reductions — switch on/off print of all outputs concerning
calculation of redistributions and reductions of internal forces.

O

Internal forces — switch on/off print of tables of modified internal forces.
= All result classes — switch to print tables of modified internal forces for
all result classes.
= Selected result class — switch to print tables of modified internal forces
for result classes selected in the list below.
Draw picture — switch on/off print of pictures of courses of modified internal
forces.
= All values — switch to draw pictures of all components of modified
internal forces.
= Selected values — switch to draw pictures of components of modified
internal forces selected in the list below.
No extremes — no extreme values of modified internal forces are evaluated.
Member extremes — extreme values of modified internal forces are evaluated
for each single member of the structure.
Global extremes — extreme values of modified internal forces are evaluated
for the whole structure.
Intermediate results of redistributions and reductions — switch on/off print
of tables of intermediate results of calculation of internal forces reductions and
redistributions.
= All combinations — switch to print tables of intermediate results for all
combinations from result classes available for checks.
= Combinations used in section check — switch to print tables of
intermediate results only for combinations, which were used during
concrete sections check.
= Nonconformity — switch on/off the print of the table with
nonconformities of reduction and redistribution calculation.

e Section check results — switch on/off the print of all results of section checks.

o

o

Overall check picture — switch on/off the print of the picture of overall
section check results along the design member.
Extreme zone — if the option is selected, the results are printed only for the
reinforcement zone, where the most extreme value of check is found.
All zones — if the option is selected, the results are printed for each zone on the
design member.
Interaction diagrams — switch on/off the print of interaction diagrams
pictures.
Second order results — switch on/off the print of the tables with second order
calculation.

= Explanations — switch on/off the print of the tables with explanations

of second order calculation.

Nonconformity — switch on/off the print of the table with checks
nonconformities.
Detailed results table — switch on/off the print of detailed table of the check
results.
Combinations — switch on/off the print of the table with description of
combinations for section checks.

e Check of deflection — switch on/off the print of all results of deflection calculations.
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o Extreme combinations — if the option is selected, results of deflection check
will be printed for the combination, which caused the extreme check value.
All combinations — if the option is selected, results of deflection check will be
printed for all combinations.

Picture — switch on/off the print of the picture with the courses of deflections.
Stiffness — switch on/off the print of the tables with stiffnesses.
Nonconformity - switch on/off the print of the table with nonconformities.
Combination — switch on/off the print of the table with description of
combinations for calculation of deflections.

o Explanation - switch on/off the print of the table with nonconformities.

O

o O O O

o Bill of material — switch on/off the print of the table with bill of material.
e Design member data — switch on/off the print of the table with design members data.
e Reinforced zones — switch on/off the print of tables with reinforcement zones data.
o Reinforced zones on beam haunches - switch on/off the print of tables with
reinforcement zones on design members haunches.
e Code and calculation setup - switch on/off the print of tables with national code
settings and concrete calculation settings.
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7 Bridge load rating of concrete members

For the representative design member of the current design group, the bridge load rating
calculation determines maximal multiplier of load cases for bridge loads (traffic loads —
variable loads), at which all required checks of the structure satisfy.

Bridge load raging can be analysed for project, in which variable loads are assigned to
variable loads groups for bridges and the option Bridge load rating is selected in the Project
data.

4 EBridge load rating Navigator commands in group Bridge load rating are used to
Data define input data, run analysis and evaluate results of bridge load
Fesults rating calculation.

7.1 Input data of bridge load rating

Click navigator command Bridge load rating > Data to start to define input data of bridge
load rating calculation. Individual tabs to define the input data are displayed in the Data
window.

For the representative design member of the current design group the checks to be performed
to determine the load rating and the positions, in which the checks are performed, have to be
set.

Moreover, groups of load cases and combinations of load cases to determine the load rating
have to be defined. But load groups and combinations settings are common for all design
groups.

Ribbon group View settings and scale is available.

7.1.1 Check settings

Check settings | Check positions  Permanent load groups  Variable load groups  Load cases  Combinations

4 Ultimate limit state 4 Estimate of rating factor
Capacity N-M-M nTn ] [ 1,00 |
Shear T [ 1,00 |
Torsian nTel-] | 1,00 |
Interaction ‘ 4 Precision
‘ 4 Serviceability limit state ‘ v %] | 10 |
falue [% /
Stress limitation
. ‘ 4 Perform the calculation for
Crack width
. L Normal
‘ 4  Reduction and redistribution N 4
eserve
Redistribution of moment: Exceptional

Reduction of moments
Reduction of shear force
Limited interaction check

Properties group Ultimate limit state — settings of ULS checks to be taken into account when
determining the bridge load rating of the representative design member of the design group:
e Capacity N-M-M — switch on/off taking into account the capacity check during the
bridge load rating calculation.
e Shear — switch on/off taking into account the shear check during the bridge load
rating calculation.
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e Torsion — switch on/off taking into account the torsion check during the bridge load
rating calculation.

e Interaction — switch on/off taking into account the interaction check during the bridge
load rating calculation.

Properties group Serviceability limit state — settings of SLS checks to be taken into account
when determining the bridge load rating of the representative design member of the design
group:

e Stress limitation — switch on/off taking into account the stress limitation check during
the bridge load rating calculation.

e Crack width — switch on/off taking into account the crack width check during the
bridge load rating calculation.

Properties group Reduction and redistribution — settings of reduction and reduction
calculation during the bridge load rating calculation of the representative design member of
the design group:

e Redistribution of moments — switch on/off calculation of bending moments
redistribution during the bridge load rating calculation.

e Reduction of moments — switch on/off the calculation of reduced moments at
supports during the bridge load rating calculation.

e Reduction of shear force — switch on/off reduction of shear force for members with
loads near supports during the bridge load rating calculation.

e Limited interaction check - switch on/off limitation of interaction check in distance
less than d from position of maximal moment during the bridge load rating
calculation.

Properties group Estimate of rating factor — input of expected load ratings at reaching the
limit state:

e nTn - input of estimated traffic load rating for normal bridge load rating.

e nTr—input of estimated traffic load rating for reserved bridge load rating.

e nTe—input of estimated traffic load rating for exceptional bridge load rating.

Properties group Precision:

e Value — limit value of utilisation difference between two consecutive calculation
iterations.

Properties group Perform the calculation for

e Normal - switch on/off performing the calculation for normal bridge load rating.

e Reserved — switch on/off performing the calculation for reserved bridge load rating.

e Exceptional — switch on/off performing the calculation for exceptional bridge load
rating.

7.1.2 Check positions

Checks selected to determine the bridge load rating are executed only in selected sections of
the representative design member of the design group.

Positions of sections to determine the bridge load rating are defined on tab Check positions.
For pre-stressed structures the positions to determine the bridge load rating are the same as
the positions for the design loads check.
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Check settings | Check positicns | Permanent load groups  Variable load groups Load cases Combinations

Check positions
Section 1 1,60 1,60 =

Reference point| Position [m] | Total pesition [n| Check| LR

> | Section 2 3,00 6,20 O
Section 3 0.75 0,95 O

The positions to determine the bridge load rating are defined in the table Check positions.

Click “ above the table to add new check position.
Columns in the Check positions table:

e Name — input the name of position. The name is used to generate the name of section
in the IDEA RCS module.

o Reference point — select the point of the design member, which the distance of
section is related to.

e Position — input the distance between the check position and the reference point.

e Total position — displays the distance between the check position and the beginning
of the design member.

e Check — this column is available only for pre-stressed design members, for which the
individual sections for check of design loads are defined. It displays, if the check of
design loads is performed in the position.

o - delete the current check position.
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7.1.3 Load cases and combinations for bridge load rating

The bridge load rating analysis uses separate groups of permanent and variable load cases and
separate combinations of load cases. As default the groups and combinations for bridge load
rating are generated according to load groups and load combinations defined for checks of
design loads.

7.1.3.1 Permanent load groups
Permanent load groups for bridge load rating are defined on the tab Permanent load groups.

Check settings  Check positions I Permanent load groups | Variz

Permanent load groups &8

¥ G.sup [-] | y Giinf || £ [-]

> | LR LG 135 100 | 085

Commands above the table:

o - add new group of permanent loads for bridge load rating.
e Synchronize — updates permanent load groups for bridge load rating according to
permanent load groups for check of design loads.

Columns in Permanent load groups table:

e Name — input name of load group.

e v G,sup — input of partial factor for permanent unfavourable load cases in ULS
combinations.

e v G,inf — input of partial factor for permanent favourable load cases in ULS
combinations.

o i input of reduction factor of unfavourable permanent loads.

- launch Load groups manager to assign load cases to load groups and to modify
properties of load groups (also multiple) —see 7.1.3.5 Load groups manager.

o - delete the appropriate permanent load group.
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7.1.3.2 Variable load groups
Variable load groups for bridge load rating are defined on the tab Variable load groups.

Check settings Check positions Permanent load groups ‘ Variable load groups | Load cases Combinations

Variable load groups User bridge load group |8
a pe Bridge load groug g D Name: [Trathc
| > |IRgrla-Ts [Exclusive | [griaTsn] 135 075|075 |[o0o = @
LR grla - UDL Exclusive 7 lgria—ubL SIRES 040 040 000
| LR grla - Pedestr. + cycle track ‘Exclusl\.'e '| ‘gria - Pedestr. = cycle track " 135 040 040 0,00
|| LR geib - Single axe Exclusive -] |grib - Singie axie BIRES 000 075 | 000
: LR gr2 - Horizontal forces ‘Exc}usi\.'e '| ‘grE - Horizontal ferces " 135 0,00 0,00 0,00
LR gr3 - Pedestrian loads ‘Exc}usive '| ‘grB - Pedestrian loads " 135 0,00 040 0,00
[ LR gr4 - Crowd loading ‘Exclusl\.'e '| ‘gr‘t - Crowd loading " 135 0,00 0,00 0,00
| LR g5 - Special vehicles Exclusive -] | gr5 - Special venicles BIRES 000 000 | 000
: LR Fuk - Persistent Exclusive 7| [Fwk = Persistent 7| 150 060 020 000
LR Fuk - Execution Exclusive =] |~ Execution 7| 150 080 000 000
| | (R W - Design Exclusive -] [Fmw - Design = 150 100 000 000
|| (R Thermel - T Exclusive - [hermal =Tk 7| 150 060 060 030
|| (R asnk - Eecution Exclusive -] @snk-Execution 7 150 080 000 | 000
: LR Construction - Qc ‘Exclusl\.'e '| ‘Canstmdlon -Qc " 1,50 1,00 0,00 1,00

Commands above the Variable loads group table:

o E\ - add new group of variable loads for bridge load rating click.
e Synchronize — updates variable load groups for bridge load rating according to
variable load groups for check of design loads.

Columns in Variable load groups table:

e Name — input name of load group.

e Type — select the type of variable loads group. The type determines the behaviour of
load cases from the group in appropriate combinations of load cases.

o Standard — load cases from the group are considered as additional load in
ULS and SLS combinations.

o Exclusive — load cases from the group are considered as additional load in
ULS and SLS combinations. Only one load case from the group can act in
single critical combination.

o Accidental — load cases from the group are considered as additional load in
ULS and SLS combinations. In the ULS Accidental combination the load cases
are considered as design value of an accidental action Ad.

o Accidental, Exclusive — load cases from the group are considered as
additional load in ULS and SLS combinations. In the ULS Accidental
combination the load cases are considered as design value of an accidental
action Ad. Only one load case from the group can act in single critical
combination.

o Fatigue, Exclusive — load cases from the group are considered as additional
load in ULS and SLS combinations. In the ULS Fatigue combination the load
cases are considered as fatigue load Qfat. Only one load case from the group
can act in single critical combination.

e Xxx bridge loads group ... - select the type of bridge load. The selected type of
bridge load determines the possible interaction of loads in the resulting critical
combinations.

e yq — input the value of partial load factor of variable load cases in ULS combinations.

e 0 —input the value of partial load factor of variable load cases in ULS and SLS
Characteristic combinations.
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e yl1- input the value of partial load factor of variable load cases in SLS Frequent
combinations.

e 2 - input the value of partial load factor of variable load cases in SLS Quasi-
permanent combinations.

o E - launch Load groups manager to assign load cases to load groups and to modify
properties of load groups (also multiple) —see 7.1.3.5 Load groups manager.

o %]  delete the appropriate variable load group.

Names of user defined bridge load groups can be defined in table User bridge load group.
The defined names are added to the list of bridge load groups in column xxx bridge load
group in the table Variable load groups. There are no default values of load coefficients
defined for the user bridge load group, the required coefficient values must be set in the table
Variable load groups.

Commands above the table User bridge load group:

o |J - add new user defined bridge load group.
Columns in User bridge load group table:
e Name — input name of load group.

e Traffic — if selected, loads in the group are considered as the traffic loads when
evaluating combinations.
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7.1.3.3 Load cases
Variable load groups for bridge load rating can be modified on the tab Load cases.

Check settings Check positicns Permanent load groups Variable load groups | Load cases | Combinaticns
Load cases Load groups manager

Name Load group Type Dynamic factor & | M1 [t]
> [sSW(T) LR LG1 - Permanent - Permanent

R (2 |LR LG1 - Permanent *| Permanent

SWS (2) |LR LG1 - Permanent *| Permansnt

R {4) | LR LG1 - Permanent - | Permansnt

G (4) | LR LG1 - Permanent - | Permanent

Q |LR grla - UDL - Exclusive - Trfic | 100 0.0

Commands above the table:

e Load groups manager - launch Load groups manager to assign load cases to load
groups and to modify properties of load groups (also multiple) — see 7.1.3.5 Load
groups manager.

Columns in Load cases table:

e Name —name of load case is displayed.

e Load group — select the load group to assign the load case to.

e Type —displays type of load — Permanent or Traffic for variable loads for bridge
structures.

e Dynamic factor — input value of dynamic factor applied on variable load cases for
traffic loads. Factor takes into account dynamic impact of moving vehicles in current
load case.

e M1 —for road bridges only. Total weight of one vehicle, which corresponds with type
of rating, and which was specified in current load case in the model for structural
analysis. If the value is zero, no weight limit in tons will is calculated, only rating
factor is be displayed for the load, which has been input in current load case.

e m1 — for footbridges only. Input weight of uniformly distributed load in t/m? specified
in current load case. If the value is zero, no weight limit in tons will be calculated,
only rating factor will be displayed for the load, which has been input in current load
case.

o - delete the appropriate load case.
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7.1.3.4 Combinations of load cases
Combinations of load cases for bridge load rating can be modified on the tab Combinations.

As default, combinations to determine normal, reserved and exceptional load rating are
created for each existing combination of design loads.

To be able to determine the load rating value for certain type of traffic load (load rating), the
combination assigned to this type of traffic load (load rating) must be defined.

| Check settings Check positions Permanent load groups Variable load greups  Load cases | Combinaticns

Combinations

Evaluation

> | LR ULSF Normal ULS Fundam: v |Code, (61028} | MNormal . swsqqmsqwnmzoqnza
[ | IRULSFReserved | [UkSfundamess| [CodeniBd0 o) +| |Reserved 2 SW; G; Q; Q-1-0-3; Q-0-2-0; @-1-2-0; Q-0-2-3
[ | LR ULSF Exceptional | [UkSfundamess| [GodeniBd0 o) »| |Exceptional v SW: G; @ Q-1-0-3 Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | IRsiSCNormal | [SkSuGhatmms [Gode -| [Normal 2 SW: G: @ Q-1-0-3; Q-0-2-0; Q-1-2-0: Q-0-2-3
[ | RSISCReserved | [SksiEhanmmn)| [Gede 2| |Resenved = SW: G; Q; Q-1-0-3; Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | LR SLSC Exceptional | | kiEhemms)| [Gade -| |Exceptional | SW: G; Q; Q-1-0-3; Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | (RsiSFNormal | [SkSdirequentn| [Gode »| |Normal 2 SW; G; Q; Q-1-0-3; Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | (RSISFReserved | [ShSrequentan| [Gode +| |Reserved 2 SW: G; @ Q-1-0-3; Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | LR SLSF Exceptional | |SkSiirequentys)| [Gode »| |Exceptional v SW: G; @ Q-1-0-3 Q-0-2-0; Q-1-2-0; Q-0-2-3
[ | iRsisQNomal | [Sk5Quasivems| [Gode -| [Normal | SW: G: @ Q-1-0-3; Q-0-2-0; Q-1-2-0: Q-0-2-3
| | IRSLSQReserved [ 515.Quasinn [Code 2| |Reserved | SW: G: @ Q-1-0-3; Q-0-2-0; Q-1-2-0: Q-0-2-3
[ | LR SL5Q Exceptional | |SisiQuasimmss)| [Gede -| |Exceptional | SW: G; Q; Q-1-0-3; Q-0-2-0; Q-1-2-0; Q-0-2-3

Commands above the table:

o add a new combination for bridge load rating.
e Generate — generates missing combinations required to perform checks selected to
determine load rating of design member.

Columns in the Combinations table:

Name — input the name of combination.

Type — select the type of current combination.

Evaluation — select the evaluation mode of combination.

LR — select type of traffic load (load rating) assigned to the combination:

o Normal - maximum weight of single truck, which can access the bridge with
no traffic restrictions, in arbitrary number and with no restrictions for
pedestrians and cyclists.

o Reserved - maximum weight of single truck, which can access the bridge as
the only vehicle with no other traffic restrictions for pedestrians and cyclists.

o Exceptional - maximum weight of single truck, which can access the bridge as
the only vehicle with no other traffic of pedestrians and cyclists, and subject to
further restrictive measures.

o - launch the Combinations manager to modify the combination rules — see 4.3.2
Combinations of load cases.

o - delete the appropriate combination.

e Description — displays the content of combination rule.
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7.1.3.5 Load groups manager

Each load case is assigned to a load cases group.

Load cases, which are in one load cases group, are considered as one load case when load
case coefficients for combinations are generated.

To view or modify load cases groups for bridge load rating determination click Load groups
manager in ribbon group above the table Load cases.

Load Group Manager e Bl
Load Case Properties
Load Groups T
M
Mat grouped cases ame Q |
4 LRLGT Aszigned Lead Group ||_Rg,-‘L=j ~ B v|
SW(T)
R(2) Cynamic factor & | 1,00 |
SWS (2
WS M1 (0,00 |
R (4}
G4 .
Load Group Properties
LR grla-Ts
4 LRgria-UDL Narne | LR grla- UDL |
8]
| | Type | Exclusive = |
LR grla - Pedestr, = cycle track
LR grlb - Single axle Read bridge load group |gr'|a ~ LB - |/|,‘__’
LR gr2 - Horizontal forces Partial | ; . ol a LS binati
LR g3 - Pedestrian losds [:;t.:a cac factor for variakle load case in ULS combinatio | 135 |
LR grd - Crowd loading '. ) )
LR gr5 - Special vehicles Partial Iogc _fac:or fc_)"uérlal:rle oad case in ULS and 5L5 | 040 |
- characteristic combination (W 0)
LR Fwk - Persistent
LR Fuk - Execution Partial load factor for variable load case in SLS frequent 040
combination (W 1), :
LR F**W - Design o
LR Thermal - Tk Partial load factor for variakle load case in SLS quasi-
t Lination (4 2] 0.00
LR OSn.k - Execution permanznt cambination (4 21,
LR Construction - Qc When extreme values in the combination are searched, the results of the load cases from :
(a) permanent group are simply added up,
(b) standard group are added to the positive extreme if they are positive and to the
negative extreme if they are negative,
(c) exclusive group are evaluated in the way that enly one mast positive is added ta the
Expand all items positive extreme and anly one most negative to the negative extreme,
(d) fatigue group are considered as Qfat load in fatigus combinations,
| Mew | | Delete () accidental group are considered as Ad load in accidental combinations
| OK | | Cancel

A type of group and values of partial load factors can be set for load group

Particular options of Load groups manager dialog:
e Load groups — load groups with associated load cases are displayed in the tree view.

If a load case is selected in the tree view, properties of load case and properties of the
appropriate load group are displayed in the right part of dialog.

If a load group is selected in the tree view, properties of the appropriate load group are
displayed in the right part of dialog.

Load cases can be moved between load groups in the tree view using drag and drop

(single or multiple).

e New —add a new load cases group.
e Delete — delete the current group of load cases.
e Expand all items — expand/collapse all items in the tree view.

Load case properties:

e Name — input name of the load case.
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Assigned load group — select load group, which the current load case is assigned to.
Load cases can be moved between load groups in the tree view using drag and drop.
Dynamic factor — input value of dynamic factor applied on variable load cases for
traffic loads. Factor takes into account dynamic impact of moving vehicles in current
load case.

M1 — for road bridges only. Total weight of one vehicle, which corresponds with type
of rating, and which was specified in current load case in the model for structural
analysis. If the value is zero, no weight limit in tons will is calculated, only rating
factor is be displayed for the load, which has been input in current load case.

m1 — for footbridges only. Input weight of uniformly distributed load in t/m? specified
in current load case. If the value is zero, no weight limit in tons will be calculated,
only rating factor will be displayed for the load, which has been input in current load
case.

Load group properties:

Name — input name of the current load group.
Type — select type of the load group:

o Permanent — load group for permanent load cases. Effect of load cases in
permanent load groups are added up when searching for critical combinations.
Following partial load factors can be set for the permanent load cases group:

" v qu, sup — input value of partial coefficient for permanent
unfavourable loads in ULS combinations.

* v qu, inf— input value of partial coefficient for permanent favourable
loads in ULS combinations.

= & —input value of reduction coefficient for unfavourable permanent
actions.

o Standard — load group for standard variable load cases. Effects of load cases
in standard group are added up to the positive extreme, if they are positive, and
are added up to the negative extreme, if they are negative. Following partial
load factors can be set for the variable load cases group:

= v q - input value of partial load factor for variable load cases in ULS
combinations.

= 0 — input value of partial load factor for variable load cases in ULS
and SLS Characteristic combinations.

= w1 —input value of partial load factor for variable load cases in SLS
Frequent.

= 2 —input value of partial load factor for variable load cases in SLS
Quasi-permanent.

o Exclusive — load group for variable load cases. Only one of load cases of the
exclusive group acts in one critical combination. The load case, which causes
the maximal positive value of the evaluated component, is added up to the
positive extreme and the load case, which causes the minimal value of the
evaluated component, is added up to the negative extreme.

o Accidental — load cases from the group are considered as additional load in
ULS and SLS combinations. In the ULS Accidental combination the load cases
are considered as design value of an accidental action Ad.

o Accidental, Exclusive — load cases from the group are considered as
additional load in ULS and SLS combinations. In the ULS Accidental
combination the load cases are considered as design value of an accidental
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action Ad. Only one load case from the group can act in single critical
combination.

o Fatigue, Exclusive — load cases from the group are considered as additional
load in ULS and SLS combinations. In the ULS Fatigue combination the load
cases are considered as fatigue load Qfat. Only one load case from the group
can act in single critical combination.

e Xxx bridge load group - select the type of bridge load. The selected type of bridge
load determines the possible interaction of loads in the resulting critical combinations.

o |Z| - modification of user defined bridge load group.

j - add new user defined bridge load group. A name and type can be set for the new
group. If Traffic load is selected, load cases in this group are considered as the traffic
loads when evaluating combinations.

7.1.4 Ribbon group View settings and scale
See 6.4.3 Ribbon group View settings and scale
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7.2 Results of bridge load rating calculation

To calculate and evaluate results of bridge load rating click navigator command Bridge load
rating > Results.

Results are evaluated:

e Graphically - the courses of evaluated magnitude are drawn in the Main window.
e Textually - — the textual presentation of results is printed to tables on tabs in the Data
window. Following tabs are available:
o Summary — tables of overall status of all results for all types of traffic load is
displayed in tables on this tab.
o Normal — tables with detailed results of calculation of load rating for normal
traffic load are displayed on this tab.
o Reserved — tables with detailed results of calculation of load rating for
reserved traffic load are displayed on this tab.
o Exceptional — tables with detailed results of calculation of load rating for
exceptional traffic load are displayed on this tab.

In the main window the overall check results or results of individual concrete section checks
in defined check positions can be evaluated graphically for the selected type of traffic load
(load rating).

Tabs of analysis result tables are displayed in the Data window.
Ribbon groups View settings and scale, Extreme, LR type and Check are available.

7.2.1 Ribbon group View settings and scale
See 6.4.3 Ribbon group View settings and scale.

7.2.2 Ribbon group Extreme
See 6.9.3 Ribbon group Extreme.

7.2.3 Ribbon group LR type

[-Nommai—| e Normal — switches to draw results of checks for normal traffic load
Reserved rating.
Fentionsl e Reserved — switches to draw results of checks for reserved traffic load
» rating.
|_LRtype |

e Exceptional — switches to draw results of checks for exceptional traffic
load rating..

7.2.4 Ribbon group Check
See 6.9.6 Ribbon group Check.
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8 Steel members design

steel Design #  Use commands in navigator group Steel design to input
. design data, buckling lengths, to set design options and to
Options

Sesign Data perform and evaluate the check of steel members.

Buckling Lengths To be able to run the design of steel members, following
Resylts conditions must be met:

e The frame contains members with steel cross-sections.
e USL and SLS (characteristic) combinations are defined.
e Design members and design groups of steel members are defined.
e The results of linear calculation are available.

The design data are defined for the current design group, which can be set in the navigator
Design elements. The detailed results evaluation can be performed for the current design
group too.

8.1 Default check settings

- Click Code in ribbon group Setup to change the default check settings (common
254 for all design groups) and the national code settings.
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Code and calculation settings =
4 Check settings =
Stability check
Deflection check
Fire resistance check
Classes 1 and 2 checked as class 3
Class 4 checksd as class 3
Check of shear buckling
4  EM1993-1-1: Chapter &
y MO 1
y M1 1
y M2 1,25
Use always eq, 6.2 in combined strenght check
Max slenderness A ace. te 8.3.1.2 (4) 02
Limit value for expression (yh.MEQ)/MNer 004
If possible, determine LTB curve acc, to eq. (B.57
ALTO 04
Interaction methad
Do not take small moments Mz inta account in stability check if MzEd/MzRd is less than limit 0,01
Use art, 6.2.3 alse for unsymmetrical cross-section when limit for MzEd/MzRd is exceeded
Do not take into accaunt bending arcund minor axis in stakility check of unsymmetrical cross-section
4 EM 1993-1-1: Chapter 7
Roof structure - Frequently used by residence 250
Flaor structure - Bearing the columns 400
Floor structure - Bearing the paving 250
General 250
4  EM1993-1-2 Structural fire design
y Mfi 1
Calculation mode Strength ¢ ~
Required time of fire resistance (tfireq) [s] aad
Time interval of analysis - Unprotected members (At) [d] 00
Time interval of analysis - Protected members (A1) [d] 00
Fire exposure
Type of protection
Temperature curve Standard -~
Met heat flux - Configuration factor (@) 1
Met heat flux - Surface emissivity of member (zm) a7
Met heat flux - Emissivity of flame (ef) 1
Fire pratection material - Temperature independent specific heat {cp) [k (kg.K]] 0,001 -
|Expand all| Colapse all Ok | Cancel

Code and calculation settings dialog options:
Group Check settings:
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Stability check — switch on/off the execution of stability check. If the option is not
selected, the stability check of designed members is not performed, only the section
check is performed.

Deflection check — switch on/off the execution of deflection check. If the option is
selected, the deflection check of designed members is performed.

Fire resistance check — switch on/off the execution of check of structural fire design
according to EN1993-1-2 is performed. If the option is selected, the fire resistance
check is performed.

Classes 1 and 2 checked as class 3 — switch on/off the execution of plastic check. If
the option is selected, cross-sections classified as class 1 or class2 are checked using
articles for class 3.

Class 4 cross-checked as class 3 - if the option is selected, cross-sections classified as
class 4 are checked using articles for class 3. The check of class 4 cross-sections is not
supported. If the option is not selected and the cross-section is classified as class 4, the
check value of cross-section is set to 500%.

Check of shear buckling — if the option is selected, the limit slenderness of cross-
section web is checked. If the limit slenderness is checked and is exceeded, the check
value of cross-section is set to 500% — the check according to EN1993-1-5 should be
performed in such case, but it is not supported.

Group EN1993-1-1 Chapter 6:

yMO — input value of partial factor for resistance of cross-sections whatever the class
is.

yYM1 — input value of partial factor for resistance of members to instability assessed by
member check.

yYM2 — input value of partial factor for resistance of cross-sections in tension to
fracture.

Use always eq. 6.2 in combined strength check — if the option is selected, the
equation 6.2 is used when analysing the section resistance. Otherwise the equation
6.41 is used.

Max slenderness X acc. to 6.3.1.2 (4) — input the limit value of relative slenderness to
neglect the buckling resistance check according to 6.3.1.2 (4).

Limit value for expression (yM.NEd)/Ncr — input the limit value of formula to
neglect the buckling resistance check according to (6.3.1.2(4)).

If possible, determine LTB curve acc. to eq. (6.57) — if the option is selected and it
is possible to determine LTB curve according to (6.57), the determined LTB curves
are used. If the curves cannot be determined according to (6.57) or if the option is not
selected, the buckling curves for LTB are determined according to (6.56).

L LTO — input the plateau length of the lateral torsional buckling curves. (6.3.2.3(1)).
Interaction method — select the interaction method to be used in the interaction check
according to 6.3.3.

Do not take small moments Mz into account in stability check if MzEd/MzRd is
lesser than limit — input the limit value when the influence of Mz can be neglected for
checks of unsymmetrical cross-section under compression and bending checked acc.
to art. 6.3.4 or modified method 6.3.3 for mono-symmetrical cross-section where only
in plain bending can be used. When limit is exceeded the check fails and error is
written in report if the other options do not cover this case.
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Use art. 6.3.3 also for unsymmetrical cross-section when limit for MzEd/MzRd is
exceeded — if the option is selected, members with unsymmetrical cross-section are
checked acc. to art. 6.3.3 when art. 6.3.4 or alternative method for mono-symmetrical
cross-section cannot be used. The utilisation reserve to cover possible inaccuracy must
be ensured.

Do not take into account bending around minor axis in stability check of
unsymmetrical cross-section — if the option is selected, bending around minor axis is
neglected. This option allows to use art. 6.3.4 or alternative method 6.3.3 for mono-
symmetrical cross-section always. Then utilisation reserve to cover possible
inaccuracy must be ensured.

Group Chapter 7 — input the value of limit deflections for particular types of structural
elements related to the length of the member (1/n).

Group EN1993-1-2 — Structural fire design

YM.,fi — input the partial factor for the relevant material property, for the fire situation.
Calculation model — select the type of calculation model of structural fire design. The
design can be performed using either Strength domain or Temperature domain.
Method for critical temperature calculation — select the method for calculation of
critical temperature.
Required time of fire resistance — input the time for which the structure should resist
the fire.
Time interval of analysis — unprotected members — input the time interval for
calculation of temperature increment on unprotected members.
Time interval of analysis — protected members — input the time interval for
calculation of temperature increment on protected members.
Fire exposure — select the mode of cross-section fire exposure. Following modes are
available:

o All sides — the cross-section is exposed to the fire on all sides.

o Three sides — the cross-section is exposed to the fire on three sides (one side is

protected).

Type of protection — select the fire-protection type of the cross-section:

o None —the member is not protected against the fire.

o Board —the member is protected by fire protection boards.

o Spray — the member is protected by fire protection spray.
Temperature curve — select the temperature curve to calculate the temperature in
time. Following curves are available:

o Standard curve

o External fire curve

o Hydrocarbon curve
Net heat flux — configuration factor — input the configuration factor to determine the
net heat flux.
Net heat flux — surface emissivity of member — input the member surface emissivity
em to determine the net heat flux.
Net heat flux —emissivity of flame — input the emissivity of flame &f to determine the
net heat flux.
Fire protection material — temperature independent specific heat — input the
specific heat of applied fire protection material.
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Fire protection material — thickness — input the thickness of applied fire protection
material.

Fire protection material — thermal conductivity — input the thermal conductivity of
applied fire protection material.

Fire protection material — unit mass — input the unit mass of applied fire protection
material.

Group General:

Sway Y'Y — enable/disable sway buckling mode for buckling about y axis considered
in stability check.

Sway ZZ — enable/disable sway buckling mode for buckling about z axis considered
in stability check.

Maximal buckling length coefficient — input the maximal value of buckling
coefficient for coefficients determined from calculation.

LT buckling system is equal as ZZ and YZ buckling system — this option is used
when creating a new design group. If the option is selected, the common buckling
system is used for LTB, ZZ and YZ buckling.

8.2 Check settings for the current design group

Click navigator command Steel design > Options to change the check settings for the current
design group.
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4 Check settings

Use check settings from project setup
Deflection check
Stability check
Fire resistance check
Classes 1 and 2 checked as class 3 |:|
Class 4 checked as class 3 |:|
Check of shear buckling
4 Buckling settings
Use buckling settings from project setup
Suray Y o
Sway ZZ O
If possible, determine LTE curve acc, to eg. (6.57)
Effect of load position in the cross-section on LTE behavior of member ‘destabilizing v‘
Use art, 6.3.3 also for unsymmetrical cross-section when limit for MzEd/MzRd is exceeded |:|
Do not take into account bending around minor axis in stability check of unsymmetrical cross-s |:|

Member type for deflection check

| Floar structure - Primary = |

4 EMN1993-1-2 Structural fire design

Use fire design settings from project setup
Calculation maodel

Required time of fire resistance {tfi,req) [s]

Fire exposure

Type of protection

Temperature curve

Heat transfer by convection {ac) [W/[m2.K]]

Met heat flux - Configuration factor )

Met heat flux - Surface emissivity of member {zm)

Met heat flux - Emissivity of flame (£f)

Fire protection material - Temperature independent specific heat {cp) [k)/{kg. K]

Group Check settings:

3

*

e Use check settings from project setup — if this option is selected, the cross-section

resistance check settings are taken from the default project check settings — see 8.1

Default check settings. If the option is not selected, specific cross-section resistance

check settings can be set for the current design group.
Group Buckling settings:

e Use buckling settings from project setup - if this option is selected, the buckling
resistance check settings are taken from the default project check settings — see 8.1
Default check settings. If the option is not selected, specific buckling resistance

check settings can be set for the current design group.

o Effect of load position in the cross-section on LTB behaviour of member — select

the position of the load on member. The load position may be either destabilising,

neutral or stabilising.

e Member type for deflection check — select the type of member to determine the limit

value of relative deformation for deflection check.
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Group EN1993-1-2 Structural fire design:

e Use fire design from project setup — if this option is selected, the fire design check
settings are taken from the default project check settings — see 8.1 Default check
settings. If the option is not selected, specific fire design check settings can be set for
the current design group.
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8.3 Design data

Click navigator command Steel design > Design data to input or edit the design data.
Following design data can be defined on the members of the design member:

e Point LTB restraint;

e Distributed LTB restraint;

e Field to be checked.
The current design member of the current design group is drawn in the main window.
The tables with design data is displayed in the data window.
Ribbon groups Setup, LTB restraints, Check data and View settings are available.

DMy
CSS 4(IPE240) G55 4(IPE240) CSS 4{IPE240)
M23 M24 125
| ] ] I—i
2,65 451 529
o« Ea
12,45
1 2 3
z
(i
Data
Design member ‘DHT v|| 4 | > |
Members of current design member Restraints, check data
Member Beginning [m] | Length [m] Point LTB Restraint | Distributed LTB Restraint | Check data
| 4 LTB Restraint
> | Distributed Top 0,00 2,65 Type | |

Lacation Top -

Position [m]

End pasition [m) 2,85

The design data are defined on single members of the current design member.

The current design member can be selected in the combo box Design member above the
tables.

The list of members of the current design member is displayed in the table Members of
current design member.

For the selected member, the defined design data are displayed in the table Restraints, check
data.

Properties of the current design data can be edited in the right part of the table.
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Restraints, check data

Point LTB Restraint | Distributed LTB Restraint | Check data

LTE Restraint

Distributed Top 0,00 e Type
Pasition [m] 000
End position [m] 5,29

8.3.1 Ribbon group Setup
See 8.1 Default check settings.

8.3.2 Point LTB restraint

To add new point LTB restraint on the current member click @ above the design data table

(the tab Point LTB restraint must be active) or click Point in the ribbon group LTB
restraints.

4 |TB Restraint Point restraint properties:
Type e Location — select the location of restraint.
Location Tap=| Restraint can be defined either on the top flange or on
- - the bottom flange or on both flanges of the cross-
Paosition [m] (AL section.
Repeated e Position — input the distance of point restraint
4 Repeated related to the beginning of the member.
count 5 * Repeated — if the option is selected, the
_ restraint contains more points.
Reqularly e Count — input the count of the points in the
spacing [m repeated restraint.

e Regularly — if the option is selected, the points
of repeated restraint are distributed regularly between the Position and the end of the
current member.

e Spacing — input the spacing between points of the irregular repeated restraint.
Click * in the appropriate row of point restraints table to delete the point restraint.

8.3.3 Distributed LTB restraint

4 TE Restraint To add new distributed LTB restraint on the
Type current member click ®  above the design data
L acation = . tab_le (the tap Dist_rib_uted L'_I'B res’graint must be
active) or click Distributed in the ribbon group
Position [m] hee LTB restraints.
End pasitian (m] %65 Properties of distributed LTB restraint:

e Location — select the location of restraint. Restraint can be defined either on the top
flange or on the bottom flange or on both flanges of the cross-section.

e Position — input the position of the distributed LTB restraint beginning related to the
beginning of the member.

IDEA RS ltd. | South Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO
tel.: +420 - 511 205 263, fax: +420 - 541 143 011, www.ideastatica.com




IDEA Designer User Guide 141

e End position — input the position of the distributed LTB restraint end related to the
beginning of the member.

Click *  in the appropriate row of distributed restraints table to delete the point restraint.
8.3.4 Not checked field

To add new field, where the check is not performed, on the current member click @ above
the design data table (the tab Check data must be active) or click New in the ribbon group
Check data.

Foint LTB Restraint  Distributed LT8 Restraint | Check data | P TOPErties of not checked field:

4 Member e From beginning — input the length at
the beginning of the member, where the
check is not performed.
e From end — input the length at the
Fram beaginning [m] 0,600 end of the member, where the check is not
0.400 performed.

Fram end [m] 0,400
Click Delete in the ribbon group Check data

Fember length [m]

4 plot checked field

to delete the not checked field.

8.3.5 Ribbon group LTB restraints

L e i i Commands in ribbon group:
= LI e T e T
= el r Saw e Point —add new point LTB restraint on the current
Point Distributed Group Structure member.
LTE Restraints e Distributed — add new distributed LTB restraint on

the current member.
e Group - copy the current LTB restraint to all members of the current design group.
e Structure — copy the current LTB restraint to all members of the structure.

8.3.6 Ribbon group Check data
Commands in ribbon group:

Les s s e New — add new not checked field on the current design
lete  Group Structure
member.
e Delete — delete the current not checked field.
e Group — copy the current not checked field to all
members of the current design group.
e Structure — copy the current not checked field to all members of the structure.

I=
'l: 1 |’ﬁ

Check data

8.3.7 Ribbon group View settings

Use commands in ribbon group

[— = Memberscale 10 3
L d | - - . -
pase | ‘ i | ~.View settings to set the view
Restraints | Cross-section | Member | Dimension | C= S°7° o options of the design member in
details [T lines uncoiled view:
View =ettings

e Restraints — switch
on/off the drawing of LTB restraints.

e Cross-section — switch on/off the drawing of the cross-section picture above the
current design member.
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e Member details — switch on/off the detailed drawing of the current member of the
design member.

e Dimension lines — switch on/off the drawing of the dimension lines of the current
design member.

e Member scale — set the value of the exceeded scale to draw the members of the
design member.

e (Cssscale — set the value of the exceeded scale to draw the cross-section picture above
the design member.
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8.4 Buckling lengths

Click navigator command Steel design > Buckling lengths to input buckling lengths
coefficients required for the check of the buckling resistance.

Ribbon groups Buckling lengths, 3D view, Structure and Dimensions drawing are
available for this navigator command.

Buckling lengths parameters are defined for the current design member.

e DM1

tkz 00, Lz = 11,50
yz: kyz = 1,00, kw =100, Ly = 11,50
Ltk U: Divided acc. to LTB restraints, ky = 1,00, kw = 1,00, Ly = 11,50

Ltb B: kz = 1,00, kw = 1,00, Lz = 11,50
- =
Design member DMl >/ a|p
Buckling coefficients definition
Node yy ky Length LtbU kz kew Mecr Ltb B kz kew Mecr Defy Defz Node
1 o o o o o 1
0,68
2 oI 2
0,59 100 || 100
3 oI 3
4 o o o o o 4
[User Input - Factor - | [User Input - Factor - | [User Input - Factor - |

[Mcr - Calculated - | [Mcr - Calculated - |

#|Buckling lengths around ZZ and YZ are determined by buckling lengths for LTE.
The buckling system is limited by the length of the Design member. If you need to extend it by more members they must be added to the Design Member,

Unit of length is [m] and unit of Mcr is [kN.m].

The current design member is draw in in the main window. The picture of the design member
contains drawing of defined system lengths for individual buckling modes. Values of
buckling coefficients are drawn too.

The table to define the system lengths and to input bucking lengths coefficients is displayed in
the data window.

It is possible to configure the system length for flexural buckling yy, for flexural buckling zz,
for torsional buckling yz, for lateral torsional buckling of upper flange, for lateral torsional
buckling of lower flange and system lengths for limit deflections Defy and Defz.

Following coefficients can be assigned to system lengths:

e For flexural buckling:
o yy for flexural buckling around the axis yy (either use the calculated value of
the coefficient or input the value of coefficient or input the value of buckling
length).
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o zz for flexural buckling around the axis zz (either use the calculated value of
the coefficient or input the value of coefficient or enter the value of buckling
length)

o for torsional buckling
o kw - either input the value of coefficient or the buckling length
e for LT buckling the coefficients for top and bottom flange of the section:

o kz

o kw

o Mcr

'Y
v

Design member DM15 B

Buckling coefficients definition

Node yy ky Length LtbU kz bowr Mcr Ltb B kz b Mocr Def y Defz Mode
[ ] (@ [ ][]
0,68
(o] (o] (o ][= ][>
e
3 (o] 1 (B ][ = ]
0,72
(] (= [ = ][]
[Userlnput - Factor i | [User Input - Factor - | [User Input - Factor i |
[Mcr - Calculated i | [Mcr - Calculated i |

| Buckling lengths around ZZ and YZ are determined by buckling lengths for LTE.
The buckling system is limited by the length of the Design member. f you need to extend it by more members they must be added to the Design Member.
Unit of length is [m] and unit of Mcr is [kN.m].
The current design member can be selected in the combo box Design member above the
table.
In the table in the data window data about the buckling are entered. The first and last column
of the table contains numbers of nodes which represent the nodes of individual members of
the current design member.

For each type of buckling to the table consists of three or more columns:

¢ column of checkboxes — selecting the checkboxes at individual nodes determines
nodes, between which the system length is measured. The value of the buckling length
of the member for flexural and torsional buckling is then calculated as the product of
the coefficient of buckling length and the system length of the member. The course
and shape of the moment curves is evaluated along the whole system length.

e column of buckling length coefficients ky, kz - values of coefficient for individual
spans. If the mode of input is set to Calculated, the calculated values of buckling
coefficient are displayed. In case of User input — factor the user defined value of
buckling length coefficient can be entered. Option Calculated is only available for
flexural plane buckling yy and zz and only for projects imported from the Ida Nexis.

e column of specified buckling lengths Length - if the mode of input is set to Input —
length, the total value of the buckling length can be entered in this column.

e columns for input of coefficients kz and kw- if the mode of input of coefficients is set
to User input — factor, the values of coefficients kz and kw can be set.

e column Mcr- if the mode of coefficients input for LT buckling is set to Mcr — input,
the values of critical moment Mcr can be set..

Use the checkboxes in columns Defy, Defz to set the system length for calculation of
deflections in the similar way as for buckling assessment.

If the option Buckling lengths around ZZ and YZ are determined by buckling lengths for
LTB is selected, groups for input of buckling coefficients for flexural buckling zz and for
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torsional buckling yz are not available. The calculation of flexural buckling zz and torsional
buckling yz in this case takes the values of coefficients kz and kw specified for the check of
LTB.

If there are LTB restraints on a member, they are taken into account when determining the
buckling lengths and the coefficients kz and kw cannot be changed.

8.4.1 Mass input of buckling lengths coefficients

e b Some buckling lengths coefficients can be input en mass — either to all
I members of the design group or to all members of the whole structure.
stucture Group  Commands in ribbon group Buckling lengths can be used for the massive
input:
Buckling Lengths

e Structure — click to input the buckling lengths coefficients to all members of the

structure.
e Group - click to input the buckling lengths coefficients to all members of the current
design group.

_ - = Options of dialog Buckling coefficients:
g oot > e Overwrite coefficients ky — if the
Overwrite coeficients ky = option is selected, buckling coefficients ky
. 100 can be overwritten using the value entered

i 1 - N
Chwerwrite coefficients kz o In edit box ky
- - e Overwrite coefficients kz — if the
kz 1,00 option is selected, buckling coefficients kz
Cverwrite coefficients kw v can be overwritten using the value entered
kew 1,00 in edit box kz.
Overwrite Mcr e Overwrite coefficients kw — if the
m | | option is selected, buckling coefficients kw
can be overwritten using the value entered
in edit box kw.
OK Cancel

e Overwrite Mcr — if the option is
selected, critical moment Mcr can be
overwritten using the value entered in edit box Mcr.

8.4.2 Ribbon group 3D view

z

v L Commands in ribbon group 3D view:

¥ x x| % e -X —switch the view direction against the global X axis
b -Z | Axo | direction.
o e Y —switch the view direction to the global Y axis
. direction.

e -Z —switch the view direction against the global Z axis direction.
e AXxo — switch to the axonometric view.

8.4.3 Ribbon group Structure

_ Bounding 100 % m Commands in ribbon group:
HHI| | . e Whole — switch to display the whole structure.
Whole | Bounding e Bounding — switch do display the current
design member and its neighbourhood.

e Bounding — input of the neighbourhood length

Structure

around the current design member.
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8.4.4 Ribbon group Dimensions drawing
Use commands in this group to set the

‘ H H ‘ wiwsc | drawing of dimension lines of system
Al | yy zz  yz Lo Lo |Legend| lengths:

v B e All —switch to draw dimension lines
of system lengths for all types of buckling.
e yy-switch to draw dimension lines of system length of buckling yy.

e 7z - switch to draw dimension lines of system length of buckling zz.

e yz - switch to draw dimension lines of system length of torsional buckling.

e Ltb, U - switch to draw dimension lines of system length of lateral torsional buckling
at the upper flange.

e Ltb, dole - switch to draw dimension lines of system length of lateral torsional
buckling at the bottom flange.

e Legend — switch on/off the drawing of descriptions of system and buckling lengths.

Dimensicns drawing
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8.5 Check results evaluation

Click navigator command Steel design > Results to perform the check and to evaluate the
check results.

The graphical course of check results along the current design member is drawn in the Main
window.

Tables with text presentation of the check results are displayed in the Data window.
Table with check results overview is displayed in the Details view.

Ribbon groups Evaluation mode, Design member, Steel design, Extremes, Type of check
and Type of output are available when evaluating check results.

8.5.1 Ribbon group Evaluation mode

Use commands in ribbon group Evaluation mode to set the type of design
‘ | entities, on which the check is evaluated:

De=sign | Design

member | group e Design member — switch to evaluation on the current design

member.

e Design group — switch to evaluation on the current design group. A
design member with the most extreme value of check is found in the design group.
Results are evaluated on this design member.

Evaluation mode

8.5.2 Ribbon group Design member
Design member The current design member, on which the results are evaluated, can be

Elj set in the list box Design member.

Design member

8.5.3 Ribbon group Steel design

= -|UL5 ,| /  Use commands in ribbon group Steel design to set or
A . .
"' — 7 edit the result class for steel check or to set the national
Code |5L5' Characteriste 'I = code coefficients for all design groups.
IR -
Steel Design e Code - see 8.1 Default check settings.

e List of ULS result classes - select the result class
for section check and buckling check.
e List of SLS result classes - select the result class for deflection check.
e List of ULS result classes - select the result class for fire resistance check.

8.5.4 Ribbon group Evaluation

The mode for evaluation of extremes can be set using commands in
> ‘ ribbon group Extremes. Following evaluation modes can be set:

Section | Design

member ¢ |f the Evaluation mode is set to Design group:

o Global — extreme values of individual checks are
searched from all design members in the current design group. One
result is printed for each type of check for the current design group.
o Des. member — extreme values of individual checks are searched on each
design member. One result is printed for each type of check for each design
member of the current design group.

Extremes
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e If the Evaluation mode is set to Design member:

o Des. member — extreme values of individual checks are searched from all
sections on the current design member. One result is printed for each type of
check for the current design member.

o Section — extreme values of individual checks are searched in each section of
the current design member. One result is printed for each type of check and for
each section of the current design member.

8.5.5 Ribbon group Type of check

. s USe commands in ribbon group Type of check to set
|_ﬂLn‘ - o H the check type to be evaluated:

Owerall| Section Stabilty Deflection Structural . .
’ ! fire e Overall — switch to evaluation of overall

Type of check results of all checks. Courses are drawn and tables

are printed for the main checks — section resistance
check, buckling resistance check and deflection check (if the appropriate checks are
set to be performed).

e Section — switch to evaluation of results of section resistance check. The course of
resistance check is drawn and the tables with results of all partial section resistance
checks are printed.

e Stability — switch to evaluation of results of buckling resistance check. The course of
buckling resistance check is drawn and the tables with results of all partial buckling
resistance checks are printed.

e Deflections — switch to evaluation of results of the deflection check. The course of
deflection check is drawn and the tables with results of deflection check are printed.

e Structural fire - switch to evaluation of results of the structural fire design. The
course of structural fire design is drawn and the tables with results of structural fire
design are printed.

8.5.6 Ribbon group Type of output
=—,  Use commands in ribbon group Type of output to set the range of printed

e’
‘ = results:

Brief | Detailed

e Brief — switch to print table with brief outputs only. .
T a o e Detailed — switch to print tables with detailed outputs.
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9 Checks summary, optimisation of steel cross-sections

Click navigator command Design summary > Design members to draw check results courses
on the whole structure, to evaluate check results of more design groups and to optimize the
steel cross-sections.

The structure and courses of calculated check results is drawn in the main window.
Table of check results is displayed in the data window.

Ribbon groups Concrete design, Steel design, Check, Results drawing, View 3D,
Visibility, Structure drawing and Structure labels are available for this navigator
command.

il

Data

Design members Recalculate

Selection : All, Extrems : Design member, Fiter ; Steel

MBthr_ Cross-section Length [m] Utilization [%] | Status Info
D130 | DG17 IPE 200 172 12,4 (V]
DI128 | DG17 IPE 200 | |1PE200 =] 550 283 (V]
| om2s 0o17 e 200 |1pE 200 =] 550 28,4 V]
| oim2¢ 0o17 e 200 | 1P 200 =] 550 285 V]
 omizz o7 eE 200 1P 200 alet] - |- [#%] 50 3732 o
| owrze | ooz e 200 1P 200 =] 5,50 7.2 V)
DM118 | DE1T IPE 200 |IPE2|]D v|/| . €50 72 V]
DI116 | DG17 IPE 200 | |1PE200 =] 550 21,0 o
" oitte Do17 e 200 |1pE 200 =] 550 21,0 V]
otz oerTeE 200 | 1P 200 alet] - | - [#%] 550 210 (]
5 |owrz | oe17 e 200 1P 200 = || 027 13 ) -

9.1 Evaluation on design members
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According to the current evaluation settings, list of design members is displayed in the table
Design members.

Depending on the evaluation settings, following results are displayed in the table:

Check results for each design member of the current design group;
Check results for the extreme design member of the current design group;
Check results for the extreme design member of each design group;
Check results for each design member of each design group;

Drata

Design members Recalculats

Selection : All, Extreme : De=sign member, Filter © Steel

Member _ Cross-zection Length [rm] Utilization [%] | Status -

P

OM120 | DG17 IPE 200 |IF'E2{]-I}

4
—
)
(&%)
—
[£%)

T

™

Vv
DIf128 | DG17PE200 | |JRE200 alet = |- |2 ss0 283 o
DIM128 | DG1TPE200 | JRE200 alet - |- |2 ss0 28,4 V)
DIf12¢ | DG17PE200 | JRE20D alet| = |- |2 ss0 285 o
DIf122 | DG1TPE200 | IPE:200 alut < | = |2 s:s0 372 ®
DIN120 | DG17PE200 | |JPE200 alet = | - |2 ss0 372 )

DM118 | DG17 IPE 200 |IF'E2D-I} v-". £.50 372 o

DI116 | DG1TPE200 | |JE:200 alet < |- |2 s:s0 21,0 &
DI114 | DG17PE200 | |JRE200 alet - |- |2 ss0 21,0 &
DI1Z | DG17PE200 | JPE200 alet = | - |2 ss0 21,0 V)
> |DM73 | DG17IPE 200 | |iE:200 v 0,27 19 v -

Table Design members contains following columns:

Member — displays the name of the design member.

Design group — displays the name of the design group.

Cross-section — displays the cross-section of the design member.

Length — displays the length of design member.

Utilisation — displays the maximal utilisation value from all checks performed on the
design member.

e Status — displays the graphical representation of the check result on the design
member.

9.1.1 Optimisation of steel cross-sections

The cross-section dimensions or the whole cross-section can be changed in the column Cross-
section to reach the required utilisation value.

Note: the cross-section optimisation can be performed only for cross-sections defined in
IDEA applications (Frame, Beam). For structures imported from external applications (Axis)
the cross-sections has be replaced with the cross-section selected from IDEA database.
Column Cross-section contains following options:
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e List of cross-section — select a cross-section from the list of cross-sections in the
project. The selected cross-section is assigned to all members of the current design
member.

o B - click to edit the cross-section parameters. The change of dimensions or material
affects all members (in all design groups), which the edited cross-section is assigned
to.

o B - replaces the cross-section with the previous one (lesser) in the table of rolled
sections or reduces the height of welded cross-section by 10 mm. The change of
dimensions affects all members (in all design groups), which the edited cross-section
is assigned to.

o E - replaces the cross-section with the next one (greater) in the table of rolled
sections or increases the height of welded cross-section by 10 mm. The change of
dimensions affects all members (in all design groups), which the edited cross-section
is assigned to.

. @ - starts the automatic optimisation of cross-section. The program searches in the
table of rolled sections or changes height of the welded cross-section to find the
optimal cross-section. The change of dimensions affects all members (in all design
groups), which the edited cross-section is assigned to.

9.1.2 Ribbon group Concrete design

Use commands in ribbon group Concrete design to set the national code parameters and
result classes for concrete check - see 6.2 Settings for section checks and calculation of
deflections.

9.1.3 Ribbon group Steel design

Use commands in ribbon group Steel design to set the national code parameters and result
classes for steel check — see 8.5.3 Ribbon group Steel design.

9.1.4 Ribbon group Check

e Recalculate — run the update of check results on the current design group
‘g‘ or design members.
Recalculate

Check

9.1.5 Ribbon group Check results evaluation

[

o =lg,1 | Use commands in ribbon group Check results

iy Scals 1, ;
- Oftset 000 - ad evaluation to set the members to be evaluated:

Extreme | Des. member = e All —switch to evaluate check results on all
Check results evaluation design groups in the structure. If this mode is active,
commands in ribbon group Material can be used to
filter design groups or design members according to their materials.

e Current — switch to evaluate check results on the current design group.
e Extreme — set the extremes evaluation mode:

o Group — the extreme check value is searched for the whole design group.

o Des. member — the extreme check value is searched for each design member
in the design group.

[

All | Current
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o Material —the extreme check value is searched for each material type in the
structure. This mode is available only if the evaluation is set to all design
groups on the structure.

[a ] . .
e ! |_switch on/off drawing of value numbers for evaluated components.

e 11 _switch on/off drawing of background under value numbers.

e Scale —to increase or decrease scale of results drawing, enter a number into edit box
or click arrows on the right side of edit box.

e Offset —to increase or decrease the distance between graphs of results and drawing of
structure, enter a number into edit box or click arrows on the right side of edit box.

9.1.6 Ribbon group Material

If the evaluation is set to all members of the structure, commands in ribbon

A 2l
group Material can be used to filter the results::

T Concrete
T steel | e All —switch to evaluate check results on all members regardless the
material type.

e Concrete — switch to evaluate check results only on members of
concrete material.
e Steel — switch to evaluate check results only on members of steel material.

Material
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9.2 Bill of material

To display the simple bill of material click navigator command Design summary > Bill of
material.

Following tables are displayed in the main window:

The weight and surface summary of steel members;

The concrete volume and reinforcement weight summary of concrete members;
The price table of steel, concrete, reinforcement steel and painting area;

List of concrete design groups;

List of lengths and weight for individual steel cross-sections.
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10 Design and check of joints

Data to design steel joint in IDEA Connection program can be exported for selected joints of
the structure.

Click navigator command Connection design > Joints to prepare data for steel joints design.
Table of joints for design is displayed in the main window.

3D drawing of the structure is displayed in the main window.

Ribbon groups Joints and Steel design are available.

Cata

Orag a column header and drop it here to group by that column

Mode Y | Mame T | Members Support T | Design T
M&2 M&2 o150, ODM161, D180, DM3TE

W83 Mag D7y

WSS MSG OMA77, DM17E, D184, D187

H100 M100 OMA78, DWM17S, D152, D153

Oooo|o
5 EEE
3¢] [3¢] [3¢] [3¢] | [3¢]

H101 H101 OM173, DWM180, DKM158, D155

ENIENJEEYIAY

Columns in the table of structural joints:

e Node — number of node is displayed.

e Name — user defined joint name is displayed.

e Members — displays list of members connected in the appropriate node. List of
members can be modified by user.

e Support — if the option is selected, a support was found in the appropriate node.

e Design — if the option is selected, the appropriate joint is exported to be designed in
IDEA Connection.

. - starts modification of the appropriate definition of joint for design.

o - deletes the appropriate definition of joint for design.

10.1 Ribbon group Joints

Scals
| 4 -

Mew Design

Joints

e New - starts input of new joint definition for design in IDEA Connection.

e Design — starts export of data to IDEA Connection program for joints selected in the
column Design. Geometry of members in joint, cross-sections of members and load
cases are generated for each selected joint. Load cases are generated respecting the
content of the current result class for steel code check selected in ribbon group Steel
design.

e Scale — value of scale to draw nodes defined for joint design.
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10.2 New joint for design
To define new joint(s) to be designed in IDEA Connection click New in ribbon group Joints.

Dialog for selection of items in 3D window appears — see 4.5.3.1 Selecting members in 3D .
After selecting nodes, for which the joints will be designed, a new row of joint definition is
added into the table of joints in data window.

10.3 Modification of joint for design

To modify joint definition click #! in the appropriate table row. Dialog of joint definition
properties appears.

Connection name

Available members Selected members

D1 Mame Is continuous
Dz DM160

DM161
DM180
DM3Ta

D3
D4
D3
DMa
D7
DME

Da
CikA A1

e Connection name — input user defined name of joint.

e Selected members — list contains members connected in the current joint. If Is
continuous option is selected, the corresponding member is in IDEA Connection
considered as continuous through the joint origin (internal forces are applied both on
beginning and on end of member), otherwise then member is considered as ended in
the joint origin.

e Available members — list contains all members of the structure.

e Select — start the interactive selection of structural members in 3D window — see
4.5.3.1 Selecting members in 3D window.

e >>-add structural members, which are selected in the list Available members, to the
modified joint.

e << -remove structural members, which are selected in the list Selected members,
from the modified joint.
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10.4 Ribbon group Steel design

m ,| » Commands in ribbon group Steel design can be used to set or
edit the result class for steel check at ultimate limit state.

e List of ULS result classes - select the current result

Steel Design class to generate the load cases of designed joints. Click 4
to modify the current result class.
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11 Report
Report # Input data and calculation results can be printed in report. Report
Standard can contain texts, tables and pictures. Structure of protocol is
=andard R .. . . . -
Setaied fixed, it is only possible to set, which tables and which pictures

should be generated.
Use commands in ribbon group Report to set and print the report.
Ribbon group Report view is available for this navigator command.

11.1 Standard report
Click navigator command Report > Brief to generate the standard report.

The content of standard report can be set in the data window:
Drata

Modeler Concrete Design 1D Bridge load rating Steel Design

Bill of material @ Alltypes Extreme of results
i Calculated types i Global
@) Deszign group

i) Design member

Bill of matzrial

e Modeler — switch on/off print of the table with project data.
e Concrete design 1D switch on/off print of tables and pictures of check results of
concrete design groups.
o Bill of material — switch on/off print of table of bill of material of concrete
members.
e Bridge load rating — switch on/off print of tables and pictures of bridge load rating
calculation results.
e All types — switch to print results for all types of bridge load rating.
e Calculated types — switch to print results only for calculated types of bridge load
rating (according to defined combinations for bridge load rating.
e Steel design - switch on/off print of tables of steel check results.
o Global —the extreme steel check values are searched from all appropriate
design groups.
o Design group — the extreme steel check values are searched for each
appropriate design group.
o Design member — the extreme steel check values are searched for each
appropriate design member.
o Bill of material — switch on/off print of table of bill of material of steel
members.
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11.2 Detailed report
Click navigator command Report > Detailed to generate the detailed report.
The content of detailed report can be set in the data window.

11.2.1 Input data
Options to set the content of input data detailed report:
Modeler

Project data
Rezult clazzes, combinationz, load groups
Cross =zections
Design members
Die=ign groups
Drawings

@ Mons

) Mormal

) Largs

Use SVG
Materials

e Modeler — switch on/off the print of tables with structure data and calculation results.
e Project data — switch on/off print of tables of project identification data.
¢ Result classes, combinations, load groups — switch on/off the print of tables of
defined result classes, load combinations and groups of load cases..
e Cross-sections — switch on/off print of the tables of cross-section pictures and cross-
sectional characteristics.
e Design members — switch on/off print of the table of design members.
e Design groups — switch on/off print of the table of design groups.
o Drawings — switch on/off print of the design group pictures:
= None - no design groups pictures are printed.
= Normal — normal size design group pictures are printed.
= Large — large size design group pictures are printed.
= Use SVG - if the option is selected, the vector graphics is used to
generate the pictures. If the option is not selected, the raster graphics is
used to generate the pictures. The SVG pictures in the report can be
viewed only if Internet Explorer 9 and higher is installed on the
workstation.
e Materials — switch on/off the print of the table of used materials.
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11.2.2 Concrete 1D design results
Concrete Design 1D

Redistribution and reduction
Internal farces
| Allrezults classss

| Selected resulis classes

Drawy picture

= - )

) Allvalues

Selected values

-

[y
Mz

(o o s

@) Mo extremes
1 Member sxtremss
1 Global sxtremes
Intermediate results of redistribution and reduction
1 All combinations
@ Combinations used in section check
Mancanfarmity
Section check results
Owerall check picturs

| Extreme zone

-

I All zones

Interaction diagrams

Second order resufts
[

Manconformity
Detailed results table
Combination

Check of deflection

@) Extreme combination
i1 All combinations

Picturs
Stiffness
Mancanfarmity
Combination
Explanation

Bill of material

Design member data
Reinfarcement zones

Code and calculation settings

and redistributions.

Options to set the content of concrete 1D
check results detailed report:

e Concrete design 1D — switch on/off
print of the table with overall check result and
the picture of reinforcement scheme.

e Redistributions and reductions —
switch on/off print of all outputs concerning
calculation of redistributions and reductions
of internal forces.

o Internal forces — switch on/off
print of tables of modified internal forces.

= All result classes —
switch to print tables of modified internal
forces for all result classes.

= Selected result class —
switch to print tables of modified internal
forces for result classes selected in the list
below.

o Draw picture — switch on/off
print of pictures of courses of modified
internal forces.

= All values — switch to
draw pictures of all components of modified
internal forces.

= Selected values —
switch to draw pictures of components of
modified internal forces selected in the list
below.

o No extremes — no extreme
values of modified internal forces are
evaluated.

o Member extremes — extreme
values of modified internal forces are
evaluated for each single member of the
structure.

o Global extremes — extreme
values of modified internal forces are
evaluated for the whole structure.

o Intermediate results of
redistributions and reductions — switch
on/off print of tables of intermediate results
of calculation of internal forces reductions

= All combinations — switch to print tables of intermediate results for all
combinations from result classes available for checks.

= Combinations used in section check — switch to print tables of
intermediate results only for combinations, which were used during

concrete sections check.
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= Nonconformity — switch on/off the print of the table with
nonconformities of reduction and redistribution calculation.

e Section check results — switch on/off print of all chapters of section check results

O

O

Overall check picture — switch on/off print of the picture of overall check
course along the design member.
Extreme zone — if the option is selected, the results are printed only for the
reinforcement zone, where the most extreme value of check is found.
All zones — if the option is selected, the results are printed for each zone on the
design member.
Interaction diagrams — switch on/off the print of interaction diagrams
pictures.
Second order results — switch on/off the print of the tables with second order
calculation.

= Explanations — switch on/off the print of the tables with explanations

of second order calculation.

Nonconformity — switch on/off the print of the table with checks
nonconformities.
Detailed results table - switch on/off the print of the table with detailed
results of section check.
Combinations — switch on/off the print of the table with description of
combinations.

e Check of deflection — switch on/off the print of all results of deflection calculations.

o

(@)

o O O O

o

Extreme combinations — if the option is selected, results of deflection check
will be printed for the combination, which caused the extreme check value.
All combinations — if the option is selected, results of deflection check will be
printed for all combinations.

Picture — switch on/off the print of the picture with the courses of deflections.
Stiffness — switch on/off the print of the tables with stiffnesses.
Nonconformity - switch on/off the print of the table with nonconformities.
Combination — switch on/off the print of the table with description of
combinations for calculation of deflections.

Explanation - switch on/off the print of the table with nonconformities.

o Bill of material — switch on/off print of the table with bill of reinforcement and
concrete.

e Design member data — switch on/off print of the tables with calculation settings of
individual design members.

¢ Reinforced zones— switch on/off print of the tables and the pictures of reinforced
zones and the reinforcement along the design member.

o

Reinforced zones on beam haunches - switch on/off the print of tables with
reinforcement zones on design members haunches.

e Code and calculation setup — switch on/off the print of table with national code and
calculation coefficients values.
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11.2.3

Bridge load rating results

Bridge load rating Options to set the content of bridge load rating results

detailed report:

0 All types e Bridge load rating — switch on/off print of
© Calculated tables and pictures of bridge load rating calculation
Section check results results.
] Overall check picture e All types — switch to print results for all types
@ Critical position of bridge load rating.
©) All pasitions e Calculated types — switch to print results only

Monconformity
Combinations and summary load

for calculated types of bridge load rating (according to

Detailed results table defined combinations for bridge load rating.

Code and

Load cases

Combinati

o

O
e Codea

e Section check results — switch on/off print of
all chapters of section check results.

o Overall check picture — switch on/off
ans print of the picture of overall check in check positions
for bridge load rating calculation.

Extreme position — if the option is selected, the results are printed only for the
check position, where the most extreme value of check is found.

All positions — if the option is selected, the results are printed for all check
positions for bridge load rating calculation on the design member.
Nonconformity — switch on/off the print of the table with checks
nonconformities.

Combinations and summary load — switch on/off print of tables of critical
combinations for bridge load rating calculation and corresponding internal
forces.

Detailed results table - switch on/off the print of the table with detailed
results of section check.

calculation settings

nd calculation settings — switch on/off the print of table with national code

and calculation coefficients values for bridge load rating calculation.
e Load cases — switch on/off the print of table with load cases and load groups used for

bridge |

oad rating calculation.

e Combinations — switch on/off the print of table with combinations used for bridge
load rating calculation.
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11.2.4 Steel design results

Steel Design Options to set the content of steel check results detailed
Crozs-zection picturs report:
Internal forces picture o Steel design - switch on/off print of tables of steel
Strength check picture check results.

Stakbilty check picturs
Buckling length picture
Deflection check picturs

Firs resistance check picturs
Print detailad tables

e Cross-section picture — switch on/off the print of
table with cross-sections picture and cross-section
characteristics.

e Internal forces picture - switch on/off the print of
pictures with course of internal forces.

e Strength check picture — switch on/off the print of

Extrems of results
1 Global

@ Design group pictures with course of section resistance check.
€ Design member o Stability check picture — switch on/off the print of
Bill of material pictures with course of buckling resistance check.

e Buckling lengths picture — switch on/off the print of
pictures of buckling lengths.

e Deflection check picture — switch on/off the print of pictures with course of
deflection check.

e Fire resistance check picture — switch on/off the print of pictures with course of fire
resistance check.

e Print detailed tables — if the option is selected, the detailed tables of check with
intermediate results are printed. If the option is not selected, only the resulting
utilisations for particular checks are printed.

e Global — the extreme steel check values are searched from all appropriate design
groups.

e Design group — the extreme steel check values are searched for each appropriate
design group.

e Design member — the extreme steel check values are searched for each appropriate
design member.

o Bill of material — switch on/off print of table of bill of material of steel members.
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11.3 Ribbon group Report view

[ = =] To print and export the report use commands in ribbon group
= & reportview

Print Preview Save

:3 e Refresh — regenerate the report according to the
R current 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.
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12 Cooperating programs

IDEA Designer can read data from several FEA programs used on the market. The interface is
constantly developed and improved. Functionality and limitation of specific programs is
described below.

12.1 Program AxisVM
Following items are read from program AxisVM:

o Nodes

e Lines
o straight
o arcs

e Materials
o Steel

o Concrete EC, EC cz (C12/15, C16/20, C20/25, C25/30, C30/37, C35/45,
C40/50, C45/55, C50/60, C55/67, C60/75, C70/85, C80/95, C90/105)

o Timber

o Other materials are imported as general

e Cross-sections
o General CSS

o |IDEA RCS concrete sections

T|7

T Chamferl | | T Chamfer2
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e Members 1D - steel members - only prismatic. Concrete members 1D are imported
including haunches, if the haunch has the same cross-section type at the beginning and
at the end..

o Trusses

o Ribs
o Members — no haunches

e Members 2D (domains) - slabs, walls
o Outline — Lines, arcs

o Outline — Lines, arcs
e Nodal supports in GCS
o hinged
o rigid
e Combinations
o Description of load combinations — case + coefficient

e Calculation model
o Nodes
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o Mesh elements— triangles, rectangles
e Internal forces on members 1D - N,Vy,Vz,Mx,My,Mz in all sections
o in principal axes
o inLCS
e Deformations on members 1D - ux, uy, uz, fix, fiy, fiz Mz in all sections
o in principal axes
o inLCS
¢ Internal forces on members 2D - mx, my, mxy, vXz, vyz, nx, ny, nxy in all mesh
elements
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12.2 Program Esa Prima Win
Following items are read from program EPW:

e Nodes
e Materials
e Cross-sections
o Concrete — Rectangle, T, I, Circle
o Rolled
= HD,HEA HEB,HEC,HEM,HL,HXI,IPE,IPN,J,RSJ,UB,UC
» CH,KGU,PFC,PJR,RSC,U,UAP,UE,UNP,UPE
= AC,AH,FQ,FR,K,MQ,MR,MSH,QRO,RQ,RR,RRO,SC,SH,SHS,SHS(
cf),VHP
= H, HA, HFLeq, HFLue, HS, L, LS, RSEA, RSUA
= B,CHS,CHS(cf),MSRR,RO
* FLAFLB
o Pairs
= 2Uo0,2Uc, 2LT,2LU
o Closed sections
= BOXfl, BOX web, Box2l, Box2U, Box 2L, Box 4L
o Sheet welded
= Isym, | nonsym
e Members 1D
o Trusses
o Ribs
o Members — no haunches
¢ Nodal supports
o free
o rigid
o flexible
e Hinges
e Load cases
e Combinations - dangerous
e Internal forces on members 1D - N,Vy,Vz,Mx,My,Mz in all sections
o inprincipal axes
e Deformations on members 1D - ux, uy, uz, fix, fiy, fiz Mz in all sections
o in principal axes
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12.3 Program SCIA Engineer

XML files generated from program SCIA Engineer are used to import data from SCIA
Engineer.

To import data from SCIA Engineer it is necessary to have both files,*. XML and *.DEF,
created by export from SCIA Engineer, in one directory.

Import is limited — only geometry of structure (members 1D, members 2D with straight
edges) and internal forces on 1D members are imported. Internal forces on 2D elements are
not imported.

Import from versions 2010.0 and higher is supported, import from versions 2007 and 2009 is
limited.

XML document for export into IDEA Designer must contain following tables:

Nodes

Materials

Cross-sections

Members 1D

Haunches (SCIA Engineer 2010 and higher)
Arbitrary members (SCIA Engineer 2010 and higher)
Beam openings

2D members (SCIA Engineer 2010 and higher)
2D member opening

Load cases

Load groups

Combinations

Internal forces on members

To export XML file XML document has to be created and tables of particular chapters in
XML document has to be edited to follow rules described below.

Content of XML document (list of chapters) can be loaded from template files, which are
included in installation package of IDEA Designer:

o \Templates\IDEA _Import_Designer_2007.TDX (for SCIA Engineer 2007)
o \Templates\IDEA_Import_Designer_2009.TDX (for SCIA Engineer 2009)
o \Templates\IDEA _Import_Designer_2010.TDX (for SCIA Engineer 2010 and higher)

Edited table template files are stored in package:

e \Templates\otx_2007.zip (for SCIA Engineer 2007)
e \Templates\otx_2009.zip (for SCIA Engineer 2009)
e \Templates\otx_2010.zip (for SCIA Engineer 2010 and higher)

The appropriate package of table template files (otx_20xx.zip) has to be unpacked into the
directory:

o xxx\DocumentTemplates\xml\, where xxx is User Settings Directory of SCIA Engineer
application. The default full path of this directory is eq. for SCIA Engineer 2009:
c:\Users\_user_name_\ESA90\user\DocumentTemplates\XML\ on Win7 and Vista and
c:\Documents and Settings\_user_name \ESA90\user\DocumentTemplates\XML\ on Win
XP.
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12.3.1 Nodes
Table of chapter Nodes must contain following columns:
e Name
e Coord X
e CoordY
e CoordZz

12.3.2 Materials
Following materials are imported into IDEA Designer:

e All Steel EC materials
e Concrete materials EC (C12/15, C16/20, C20/25, C25/30, C30/37, C35/45, C40/50,
C45/55, C50/60, C55/67, C60/75, C70/85, C80/95, C90/105

Other materials are imported as general material.

Value of parameter ,Calculated dependent values* is important during import of concrete
material. It determines, whether material characteristics correspond to national code or
material characteristic were edited by user.

If only code materials were used in imported project, table Materials must contain following
columns:

e Name

e Material type

e Calculated depended values

e Characteristic compressive cylinder strength fck(28)
According those parameters is imported material compared with materials in IDEA Designer
materials. If no material is found with matching name and fck(28), new one is created. But
then table Materials must contain more columns:

e Thermal expansion

e Unit mass

e E modulus or Modul E — acc. to version of SCIA Engineer
e G modulus

e Poisson coeff.

e Stone diameter (dg)

e Cement class

e Characteristic compressive cylinder strength fck(28)
¢ Mean compressive strength fcm(28)

e Mean tensile strength fctm(28)

o fctk 0,05(28)

o fctk 0,95(28)

e Strain at reaching maximum strength eps c2

e Ultimate strain eps cu2

e Strain at reaching maximum strength eps c3

e Ultimate strain eps cu3

e n

e Type of aggregate
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e Measured values of mean compressive strength (influence of ageing)
e Type of diagram

12.3.3 Cross-sections
Import of following cross-section types is supported:
a) all cross-section from Concrete group are converted to standard concrete sections in

IDEA Designer/IDEA RCS (can be reinforced using reinforcement templates in IDEA
RCS)

Available groups Awailable itemz of this group

= . WMITLT'T®

Murnerical
5¥ General

B Precast D
NF Eridoe

b) all cross-sections from Geometric shapes group can be imported into IDEA
Designer/IDEA RCS. Cross-sections in green frames are converted to general cross-
section (cannot be reinforced using reinforcement templates), other cross-sections are
converted to standard concrete cross-sections (can be reinforced using reinforcement

templates)
Awailable groups Avwailable itemsz of this group
2B Concrete
3B Geometic shapes I |:| Q D TI
Murmerical

L [C]oEd 1 O
Cl © [©]

c) all cross-sections from Geometric shapes group can be imported into IDEA
Designer/IDEA RCS. Cross-sections are imported as general cross-sections (defined by
vertexes).

Cross-sections in red frames are converted to one component cross-sections, because
current IDEA Designer/IDEA RCS does not support more components in cross-section. If
components of imported cross-section have different materials, material from first
component is used for imported cross-section.

Cross-section Double T shape (in green frame) is imported as standard Double T,
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provided that haunch on webs is zero.
Available groups Awailable items of thiz group

g8 Concrete —

gE Geometric shapes @ £
Mumerical

5¥ General

B Precast

" Eridae

Shapes of particular precast bridge cross-sections after import into IDEA Designer/IDEA
RCS:

-

800

950

1210

N

1200

¢) all cross-sections from Bridge group can be imported into IDEA Designer/IDEA RCS.
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Cross-sections are imported as general cross-sections (defined by vertexes).
Cross-sections in red frames are converted to one component cross-sections, because
current IDEA Designer/IDEA RCS does not support more components in cross-section. If
components of imported cross-section have different materials, material from first
component is used for imported cross-section.

Cross-sections in dark green frames are imported as standard Double T, provided that
haunches on cross-sections are zero.

Cross-section T in blue frame is imported as standard T with haunches on flange,
provided that haunches on flange of imported cross-section are non-zero.
Cross-sections in light green frames are imported as standard | shape, provided that
haunches are zero.

Available groups Available itemsz of thiz group

gk Concrete

gE Geometric shapes - . f—
Mumerical

5¥ General

B Precast U U I T _
0" Eridas

o e

Shapes of particular bridge cross-sections after import into IDEA Designer/IDEA RCS:

z

‘ 6500 6500

960
483 467

6500 6500
13000

=db==cr=p

1800
1259 ‘,541

6500 6500
13000
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Ay

1000 |, 1000 |,
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d) general cross-sections — import of cross-sections with one component only is supported. If
general cross-section contains more components, only first one is imported. Number of
openings is not limited.

336
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It is not possible to import cross-sections with curved edges, because curved edge is not
described in XML file. Circular holes are not supported
Circular cross-section generated as general cross-section (consists of two arches) cannot be
imported.

650

e) numerical cross-sections — import of numerical cross-sections is not supported.

Table of chapter Cross-sections must contain following columns:

¢ Name

e Type

e Items from folder Parameters
o Name
o Length

e (Catalog ID

e Catalogltem

e Material

e Items from folder Fibre
oy
o z
o ltem

e Items from folder Elements
o Type
o Points
o Materials
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12.3.4 Members 1D
Table of chapter Members 1D must contain following columns:

¢ Name

e Type

e Table of geometry
e Cross-section

e LCS rotation

e Alpha

For members with type of Rib following columns are required:

Alignment

Shapeofrib

Effectivewidth

e Items from folder Reference table

Columns for effective width for check (the same columns twice, because first
two columns are for width input by value, second for input by multiple of slab
height)

o forcheck
e widthright
e forcheck
e widthright

If structure contains ribs, cross-sections with T shape are created during import according to
height of slab and effective width. Note that checkbox Ribs has to be checked in table with
internal forces on members, otherwise only forces in members without integration from
effective width are exported to XML file.

Member of type Rib is limited to rectangular cross-section in import. Such cross-section is
imported as T shape, L shape or X shape.

If first member in SCIA Engineer project is not type of Rib, it is not possible to add folder
Reference table to Members 1D table. Because of that data about corresponding slab are not
exported into XML file, it is not possible to get height of slab and substitutive cross-section
cannot be created in IDEA Designer.

In such case warning is displayed during import and substitutive cross-section is created using
height of first slab in XML file or with default height 200 mm

12.3.5 Haunches
Haunches on concrete members are imported.

Table of chapter Haunches must contain following columns:

¢ Name
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e Reference Table

12.3.6 Arbitrary beams
Arbitrary concrete beams are imported.

Table of chapter Arbitrary beams must contain following columns:

e Name
e Reference Table

12.3.7 Openings in beams

Import of openings in beams is not supported. If some of imported members have assigned an
opening, it is imported using its original cross-section, which was input SCIA Engineer.
Warning is displayed during import.

Table of chapter Openings must contain following columns:

¢ Name
e Reference Table

12.3.8 Members 2D
Only 2D members without curved lines can be imported.

Table of chapter Members 2D must contain following columns:

¢ Name

e Thickness
e Material
* Type

12.3.9 Openings in members 2D
Table 2D members openings must contain columns:

2D member
Table of geometry
Node

Edge

12.3.10 Load cases
Table Load cases must contain columns:

e Name
e Action Type
e Load type

12.3.11 Groups of load cases
Table of chapter Load groups must contain following columns
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¢ Name
e Relation
e |oad

12.3.12 Combinations
Exploded linear combinations are imported.

Table of chapter Combinations must contain columns:

e Name
e Description
e Type

e Load cases

12.3.13 Internal forces on 1D members

To ensure that internal forces are exported for all load cases, it is necessary to indent
chapter Results on 1D members under chapter Load cases. Set properties of results
chapter:

Selection — set All to export all members

Type of loads — set to Load cases

System — must be set to LCS

If structure contains ribs, option Ribs has to be checked to take into account
slab forces integrated from effective width.

Extreme — set to Section or No

o Sections — set to All

o O O O

O

Table of chapter Internal forces on members must contain columns:

e Case

e Member
o Dx

e N

° Vy

o V7

o Mx

° My

e Mz
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12.4 Program Midas Civil
Following data are imported from files *.MID and *.MCT, which were exported from Midas
Civil:
12.4.1 Materials
Following materials are imported:

e Concrete EN: C12/15, C16/20, C20/25, C25/30, C30/37, C35/45, C40/50, C45/50,
C50/60, C55/67, C60/75, C70/85, C80/95, C90/105
e Steel EN: S235, S275, S355, S420, S460

12.4.2 Steel cross-sections
Following steel cross-sections are imported:
Tab DB/USER:

DB UNI- are imported as rolled sections. Cross-sections, which names corresponds with
names of IDEA cross-section library, are imported. The conversion table file
ConversionTables\UNI_css.csv in the IDEA Designer installation directory contains the list
of supported cross-section names.

User @ 0B LIMNI r

USER - are imported as welded sections.

@ User DB -
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12.4.3 Concrete cross-sections
Following concrete cross-sections are imported:
Tab DB/USER:

Depending on the shape, cross-sections DB/User are converted either to IDEA RCS sections
or to the general sections.

@ User DB b 4

Tab PSC:

All types of PSC sections are imported as general cross-section, which consist of the outline
polygon and holes polygons.

T PSC-1CELL, 2CELL

WL psc-3ceLL
WO Psc-nceLL
OO Psc-ncELL2
AL PscMD
L Psca
Yo PSCHALF
"W PsC-TEE
WO Psc-PLAT

12.4.4 Structural members

Following structural members are imported:

e 1D Members
o Geometry — beginning and end node
o Cross-sections — constant or variable
o LCS orientation
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e 2D members — are determined by the group of finite 2D elements with common
outline and common properties:
o Normal vector
o Material
o Thickness
e Prestressing tendons

12.4.5 Internal forces
Following internal forces are imported:

e Internal forces on 2D members - mx, my, mxy, vxz, vyz, nx, ny, nxy of all mesh
elements.

e Internal forces on 1D members -N,Vy,Vz, Mx, My, Mz in all sections. Forces are
imported to the principal axes of cross-section.

Internal forces of following load cases are imported::

Static load case;

Live loads — envelope combination;

Settlements — envelope combination;

Construction stages — individual actions are imported as increments to the previous
step or stage. Thus the resulting action is a summation of all cases of the same type
from previous steps and stages. Linear combinations are generated for this purpose.

12.4.6 Combinations
IDEA Designer imports all 3 basic types of combinations created in Midas Civil:

e Add - load is calculated for load case and coefficient. Result is summed according to the
combination prescription respecting signs +/-.

e Envelope — selecting the type of load case determines the load group, which is respected
in combination. Load groups are selected automatically when defining load cases. Each
load case may have its own coefficient. Load group properties All/Add/One are respected
when combining. Maximum and minimum for each effect is searched. Maximum may be
less than zero, minimum may be greater than zero.

e Combined types — linear, envelope and code envelope combinations may contain other
combinations in addition to the load cases. Each inserted combination has a coefficient. 4
variants are available:

o LIN (LINO*cO+ LIN1*c1 + LIN2*c2) = linear combination of several other linear
combinations. Effect of combinations are multiplied by corresponding coefficient
and are summarized. max == min.

o LIN (LINO*cO + LIN1*cl + ENV*c2) = linear combination of other linear and
envelope combination. The result will have different max(LINO*c0O + LIN1*cl +
ENVmax*c2) and min(LINO*cO + LIN1*c1 + ENVmin*c2).

o ENV(LINO*cO, LIN1*cl, LIN2*c2) = envelope combination of several other
linear combinations. Each combination may have its coefficient. Properties of load
groups are not respected when combining, all is taken as ,,All*“. The result will
have max and min.
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o ENV(LINO*cO, LIN1*cl, ENV*c2) = envelope combination of linear and
envelope combinations. Max and min is searched from all envelope and linear
combinations.
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13 Application setting

won| - Units and colors can be set using commands in ribbon group Settings on
d w ribbon tab Home.

Unitz=  Colors

Settings

13.1 Units setting
To set change units settings click Units in ribbon group Settings on the tab Home.

Main Unit type
Material Length - Structure

Fesults Length - Cross section

Angle

4

Force

4

Moment

4

Stress

Temperaturs

L
1)

Time (long-term)

L
i)

Coefficient

L
i)

Relative Hurnidity

"4
'

Time (short-term)

»

JLDLDDDLLL

1)

Default - Metric| | Default - Imperial | Import || Export

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

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

e A —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.
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Current unit settings is not used automatically at next application startup, it must be stored
into application configuration files clicking Save.

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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13.2 3D view settings

Click menu command File > Preferences, tab 3D presentation to change the properties of
3D view.

3D Presentation Scene 3D Options

General COpticns for the 3D presentation settings. Those cptions can tune performance.

Bill of material

Use hardware acceleration
Colors

[0l Enakle Antialiasing

Sample number for antialiasing

e [

Ol Show shade

Import

Tab Scene 3D options:

e Use hardware acceleration — switch on/off hardware acceleration of the graphics
adapter. The default setting is on. The drawing speed is improved when proper
graphics card is used.

e Enable antialiasing — switch on/off the algorithm to smooth the edges. The default
setting is off. The drawing speed is decreased, if the antialiasing is on.

e Show shades — switch on/off the drawing of object shades. The default setting is off.
The drawing speed is decreased, if the shades drawing is on.
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13.3 General settings

Click menu command File > Preferences, tab General to set the temporary files directory,
language of application or customer’s logo.

3D Presentation General settings

General General application settings. Application language, customer lego used in report, directary to
Bill of material store temparary working data can be set.

Calors

Working directory : ChlUsers\COndre) Popelka\AppDataiRoamingldealTemp | |

Impaort

Clean working directory |

Language of user interface Czech

Customer's logo:

Tab General:

e Working directory — click ... to change temporary files directory. The change takes
effect after next start of application.

e Clean working directory — delete the content of temporary directory.

e Language of user interface — select the language of application. The change takes
effect after next start of application.

e Load customer’s logo — select the customer’s logo file. The logo is printed in the
head of report pages.

e Show log file — display the log file of the application. The log file may contain records
which can be helpful e.g. to analyse the application failure.
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13.4 Bill of material

Click menu command File > Preferences, tab Bill of material, to set the currency and prices
table for bill of material.

Bill of terial
2D Presentation ! matena

General Settings for bill of material, Set an unit price for several materials.

= = ise Increase factor to modify an unit value of particular item then.
Bill of material

Currency | £

Colors

Import Unit price for Uniform and 2D members:

Material Unit price Increase
[-]

Stesl 0,00
Concrete 0,00

Reinforcement steel 0.00

Painting

Tab Bill of material:

e Currency — input the text to describe the currency name.

e Unit price — input the price for the measurement unit of particular material.

¢ Increase — input the coefficient to calculate the increased weight. The increased
weight is calculated as original weight * (1+ increase coefficient).
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13.5 Colours setting

Click menu command File > Preferences, tab Colours or Colours in ribbon group Home to
set the colours for drawing of entities.

The colour can be set:

e On the tab Editor tab defining the colour channels R, G, B and opacity in channel A;
e On the tab Palette tab selecting the predefined colour.

- |
Editor Palette
Basic colors
EONCOREN
J:'~ | More colors
OOOO000C M NN N
OEOEOOCONCNNE

ONCOENCOEEOOE .
ONEONENNEECC

3D Presentation Colors

General Palette setting. Colors are used in 3D presentation. For

Bill of material transparent color, set the alfa value of the color.

LLalors [tem Color

Import Member

Steel Member
Concrete Member
Current Member
Point Restraints
Distributed Restraints
Supports

Tendon

Check Diagrams - OK

=3
r 4
ri
=
r
ri
=3
-
-
r

Check Diagrams - Not OK

Tab Colours:

Member — select the colour for drawing of general members in solids mode.

Steel member — select the colour for drawing of steel members in solids mode.
Concrete member — select the colour for drawing of concrete member in solids mode.
Current member — select the colour for drawing of the currently selected member.
Point restraints — select the colour for drawing of point LTB restraints.
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e Distributed restraints — select the colour for drawing of distributed LTB restraints.

e Supports - select the colour for drawing of nodal supports.

e Check diagram — OK — select the colour for drawing of courses of passed checks.

e Check diagram — not OK — select the colour for drawing of courses of failed checks.
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13.6 Import settings

Click menu command File > Preferences, tab Import to change the setting of conversion of
slab ribs to equivalent cross-sections (T-shape, L-shape), when importing the structure from
AXxisVM.

3D Presentation Import

General

Effective width for ribs | Mumber of thickness | ¥

Bill of matenial

Mumber of thickness 5,00
Colors

Impeort

Tab Import:

o Effective width for ribs — select the mode to specify the width of equivalent cross-
section.
o Width — the width of equivalent cross-section is identical for all ribs and is
equal to the defined value Width.
o Number of thicknesses — the width of equivalent cross-section is calculated
for each rib as a multiple of the appropriate slab thickness and the defined
value Number of thicknesses.
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