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1 Introduction

1.1 Program requirements

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

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

1.2 Installation guidelines
IDEA RCS program is installed as a part of IDEA StatiCa package.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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2 Terminology

IDEA RCS is a software for the calculation of reinforced concrete section checks according to EN
1992-1-1 and 1992-2 with or without a national application document and for the calculation of
reinforced concrete section checks according to SIA 262:2003.

Itis a standalone application used in addition to a standard static analysis.
IDEA RCS can be used in two modes:

« As a standalone application in addition to a standard static analysis. Cross-sections, rein-
forcement and load effects have to be entered by user.

« Asamodule linked to superior application. Cross-sections and load effects or prestressing rein-
forcement are generated from superior application. In this mode not all functionality may be
available as in standalone application. Data for standalone IDEA RCS application can be
exported from IDEA RCS running as a module.

Program can perform checks for:

« Concrete member sections with longitudinal, torsional and shear reinforcement for Ultimate
limit state Design (ULS) and Serviceability Limit State Design (SLS) with an optional function
to calculate the long or short term stiffness of (cracked) cross-section for deflection verification.
Moreover, a detailed response check for user defined internal forces is available as well as a
possibility to analyze the interaction of all internal forces including shear and torsional forces. A
set of practical cross-section like T-, L-, Rectangular, Circular or O-shaped cross-section can
be used as well as a free form cross-section (so called ‘general cross-section’)

« Concrete slab sections in a defined point for one-way, two-way slabs, walls or deep beams for
Ultimate limit state Design (ULS) and Serviceability Limit State Design (SLS). Moreover, a
detailing response check and check of the crack width is available.

« Prestressing can be applied into cross-sections of beams either using pre-tensioned tendons
or using post-tensioned tendons.

2.1 Section

The application works with individual sections. The section is defined with relation to specific member
data and reinforcement data (configurations).

One or more sets of loads effects (loads extremes) are assigned to each section.

One IDEA RCS project can contain multiple sections with multiple members, reinforcement
configurations and load effects.

The application works for types of sections

« 1D member sections. For a 1D member section only the member data and the load effects of
1D members can be specified. Cross-sections can be reinforced with reinforcement or ten-
dons. Tendons are taken into account as reinforcement — effects of prestressing are not taken
into account.

« 2D member sections. For a 2D member section only the member data and load effects of 2D
members can be specified.

« 1D staged member sections. For a 1D staged member section data and staged load effects
of 1D member can be specified. Cross-sections can be reinforced with reinforcement or ten-
dons. Effects of prestressing in tendons are taken into account.
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2.2 Loads extreme

Loads extreme is a set of combinations of internal forces, specifically one combination for Ultimate
Limit States and three for Serviceability Limit States (Characteristic, Frequent, Quasi-permanent).

More loads extremes can be assigned to one section. When check of single section is performed,
reinforced section is checked only for current loads extreme. When summary check of all sections is
performed, each section is checked for all loads extremes assigned to section.

2.3 Design member

The design member data defines the information about the whole element (type, exposure class,
creep coefficient, etc.) for which a specified section is being checked. User defined design member
data can be assigned to multiple sections. Any change in the design member data is reflected in all
related sections, which are assigned to the design member, for which data is edited.

2.4 Reinforced section

The reinforced section defines the information about reinforcement configuration: section geometry,
longitudinal reinforcement, shear reinforcement, applied cover(s) and reinforcement materials. User
defined Reinforced section configuration can be assigned to multiple sections. Any change in the
Reinforced section data is reflected in all sections with the assigned Reinforced section data.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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3 User interface
The items of user interface of the application are composed into following groups:

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

» Ribbons —there are sets of controls. Ribbons content changes according to the current Nav-
igator command.

« Main window — it is used mainly for appropriate drawings.

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

o Information window — actual overall information is shown.

All other IDEA applications have the similar design.

Sl Sl
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3.1 View controls in the main window

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

L}
o ™ ¥|_zo0om 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:

« Click and hold mid mouse button — moving the mouse pans the view.

« Roll with mid mouse button — moving the mouse increases / decreases the view.

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

Click right mouse button over 2D window shows context menu with following commands:
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« Zoom all —zoom to show the whole current structure in the 2D window.
« Print—start printing of the current content of 2D window on selected printer.

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

» To clipboard — copy of the current content of 2D window to the Windows clipboard.
o To DXF - start export of the current content of 2D window to the 2D DXF file.

3.1.1 DXF export settings

Dxf export settings
o Scale
1 + 10

Cutput units :
Millimeters -d

Layers :
By entity calar .

& Fill regions

A Dimensions

Following export parameters can be set in the Save as dialog when exporting the view to the 2D file:
» Scale —ifthe option is selected, the scale ratio used to create the drawing in exported DXF can
be set.
o Output units — select units of the drawing in the exported DXF file.

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

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

3.2 Table editor

Some input data (vertices of general cross-sections, values of internal forces etc.) can be entered
using table editor.

Copy to clipboard and paste from clipboard can be used to enter the value to single cell or to fill the
range of cells (using shortcuts CTRL-C (CTRL-INS) and CTRL-V (SHIFT-INS).
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Y [mm] £ [mm] 7]

1 -750 537

2 =750 357
3 -110 297
4 -110 -713
5 -225 -743

6 -225 -9a3
7 225 -963

& 225 =743

9 110 -713

10 110 297
11 750 357
750 537

» Cells (ranges) can be pasted to the table from the Microsoft Excel table
« When pasting the data to the table the data are inserted to the current position in the table.

« Ifthe number of columns in the clipboard is greater than the number of columns in the target
table, the redundant columns are ignored.

« Ifthe number of rows in the clipboard is greater than one, the rows following the current row in
the target table are overwritten. If the number of inserted rows is greater than the number of
rows in the target table, the required number of new rows is inserted to the target table

« Ifarange is selected in the target table and the clipboard contains only value of one cell, all
cells in the selected range are filled with the same value when pasting from the clipboard.

« Toaddanew row to the table click cell * in the indexes column or use the keyboard shortcut
CTRL + ENTER (the last row of the table must be set as current row)
Following keyboard shortcuts can be used when working with the table editor:

o CTRL + +-insert arow before the current row.

o CTRL + ENTER - append a row to the current row.

o CTRL + --delete the current row.

o« CTRL + A - select the whole table

o« CTRL + C (CTRL + INS) — copy the selected cells to the clipboard.

o« CTRL + V (SHIFT + INS) — paste the clipboard content to the table

o TAB —change the current cell by moving forwards through the cells

o SHIFT + TAB — change the current cell by moving backwards through the cells
« <, >, A,V -change the current cell by moving left, right, up, down

« F2—switch to edit mode of the cell and place the cursor to the end of the current cell. Move to
the other cell to finish the edit mode with preserving the changes or push ESC to discard the
changes.

o ESC —close the edit mode discarding the changes.
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4 Creating new project
If IDEA RCS is started from superior application, creating a new project is not available.

A short-cut has been placed on the desktop automatically during the installation. Double click the
short-cut to launch the program. The user can Create a new project or Open an existing project
from the list of recently opened projects.

Project

Create a new Project

Cpen an existing praject...

Recent Projects

Click Create new project to display the dialog for definition of the initial project parameters and initial
member type.

| Mational code

Code M,

- -

| First input secticn

Section type Member type

TF~F| =

LCreate beam member
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After defining the required default values, choosing the proper member type and clicking OK, a new
project with the proper member and section is created. The selected section is set as current section
—see list Current section in Navigator.
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4.1 Project data and default values setting

To change project data and choose default materials click Project data in ribbon group Settings.
Dialog Project data appears with project details and table National code. Project identification data
are available in the header.

Project Mame Project No.

| --- Mot Defined --- |

Project Description

Author Cate

| --- Mot Defined --- I 2, cervence 2015

I Mational Code

Code MNA

||
EM EN

O 1992-3
O Fatigue

Design Waorking Life
|50 years =
Default Exposure Classes

O Mo corrosion X0) Carbanation Chlorides
lK{:3 ] - | LKD1 ] - |
[0 Chlorides from sea IOl Freeze/Thaw Attack [ Chemical Attack

[xs1 [~ [xe [~ e M
Default Concrete Class Default Reinfarcement Steel Grade
l'|:3':'1"'3? = LB 2008 57
Default Prestressing Steel Grade

|¥188057-15.7 =

o Code —click to set current code to EC-EN or to load user defined settings of code parameters.
o NA —click to load one of available National Annex parameter sets.

o EN 1992-2 —switch on/off option to check a cross-section according to code EN 1992 2. IfEN
1992 2 is selected, data for flexural slenderness check cannot be entered and flexural slen-
derness check cannot be performed.

« EN 1992-3 — switch on/off check of cross-sections according to EN 1992-3 Liquid retaining
and containment structures.

« Fatigue — switch on/off the availability to input fatigue load combinations and to perform the
fatigue check.
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« Annex NN - switch on/off the fatigue check according to the Annex NN. This option is avail-
able only if the national code EN 1992 2 is selected.

» Design working life — (list-box) setting for value of the Design working life.

o Exposure classes — (check-boxes) setting for new members. The Exposure class influences
the available materials of concrete and reinforcement

» Default concrete class — (list-box) the default concrete grade from the displayed list is
assigned to newly input reinforced sections.

« Default reinforcement steel grade — (list-box) the default reinforcement grade from the dis-
played list is assigned to newly entered reinforcement bars and stirrups

« Default prestressing steel grade — (list-box) the default prestressing reinforcement grade
from the displayed list is assigned to newly input prestressing tendons.
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5 Working with sections

Click navigator command Project summary > Sections to open the dialog with all defined sections
in the current project

In the Main dialog window, sections are arranged as they are created (minimally one section is
always available).

The list of loads extremes assigned to the current section is displayed in Data window.

Reinforced Cross-Section A

Section Name

=
o wn
=

Section Type
Staged

Reinforced

Design Member

A1

W2

ember Type
- Beam

- Slab

R1

RZ

-

-

Data

Extrems Mams

1 S1-E1

2 S51-E2

Time [d]

18250,0

280

Result Status

In the Main dialog window it is possible to rename a section in the column Section name. In the
columns Design Member and Reinforced Cross-section the appropriate design member data or
reinforced cross-section from lists of available member data/reinforced cross-sections in project can
be assigned.

If the section is already calculated, the maximum unity check value from all possible checks for alll
loads extremes is displayed in column Value. In the column Status the actual check status (OK/NOT

OK) is displayed.
Name of loads extreme can be changed in column Extreme Name in Data window. Age of concrete

is displayed in column Age. For each loads extreme maximal value from all checks and
corresponding status are displayed in columns Value and Result status.

Value of age can be edited only for loads extreme, which is assigned to prestressed sections. The
value of age describes position on time axis, in which check is performed.

Ribbon groups Import, Set, Section, Extreme, Desigh member, Reinforced section,
Calculation, Report and Print are available.
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5.1 Ribbon group Set

If IDEA RCS is started from superior application, this ribbon group is not available.

111]

¥ T ITERETY T

Set New 100  HNew 1D  MNew Eup} Delete Mew
= Reinforced Staged 2D

o

Mew set of Section, Design Member and Cross-section

L

Beam
Compression Member
One-way slab

Shell - Slab

Slab

B

o

f  Shel-wal
’ Wall

#

Deep Beam

Click Set to display menu with commands for fast input of new section with new reinforced section,
new member data and new loads extreme.

« Beam —adds a new 1D-member section with type Beam with a new reinforced section

o Compression member —adds a new 1D-member section with type Compression member
with a new reinforced section.

« One-way slab - adds new 1D-member section with member type One-way slab with a new
reinforced section.

« Shell-Slab - adds a new 2D-member section with member type Shell-slab (combination of
membrane and bending forces, detailing rules according slabs) with a new reinforced section.

o Shell-Wall - adds a new 2D-member section with member type Shell-wall (combination of
membrane and bending forces, detailing rules according walls) with a new reinforced section

« Slab - adds a new 2D-member section with member type Slab (bending forces) with a new
reinforced section.

o Wall - adds a new 2D-member section with member type Wall (membrane forces) with a new
reinforced section.

« Deep beam - adds a new 2D-member section with member type Deep beam (membrane
forces) with a new reinforced section.

5.2 Ribbon group Import

If IDEA RCS is started from superior application, this ribbon group is not available.

p—

XML

Impor.....

Click XML to start import of sections, reinforced cross-sections and loads extremes from XML file,
which was exported from program SCIA Engineer— see Import from XML file.
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If XML file contains result tables for different types of combinations, load cases and result classes,
program IDEA RCS cannot assign such results to particular load effects automatically. In this case a
dialog with a list of all load types from imported result tables and result types from SCIA Engineer can
be assigned to appropriate load types used in IDEA RCS.

. ™Y
|T| Classify results from xml file to combination type for IDEA Concrete ﬂ
Classify results from xmi file to combination type for IDEA Concrete
Members 10
Mame Type Fundamental ULS Charactenistic Frequent  Quasi-permanent Accider
Lc1 Load Case ] ] ] =
Lc2 Load Case ] ] ] =
Lc3 Load Case ] ] ] =
LC4 Load Case =] ] ] =
LS Load Case ] ] ] =
Col1 Combination Envelope - Ultimate
co2 Combination EN - 5L5 Characteristic
L | L
Close

Each row of table represents one load effect, which was found in imported XML file. The conversion
table contains following columns:

« Name —names of imported load cases, combinations or result classes are displayed in this
column
« Type —type of load, which was found for particular load name, is displayed in this column.

« Fundamental ULS, Characteristic, Quasi-permanent, Accidental —if checkbox in par-
ticular column is checked, imported result from appropriate row is assigned to selected load
effecttype in IDEA RCS.
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5.3 Ribbon group Section

If IDEA RCS is started from superior application, this ribbon group is not available.

Set Mew 100  MNew 1D Mew Copy Delete
- Reinforced Staged 2D
Mew Section

Click buttons in ribbon group Section to add, copy or remove sections. The existing member (or
newly created) and reinforced cross-section can be assigned to a new section.

« New 1D Reinforced - add a new section for a 1D-member reinforced with concrete rein-
forcement —see New section input.

o New 1D staged - add a new staged section for a 1D-member — see New section input.

o New 2D - add a new section for a 2D-member — see New section input.

« Copy - copy the defined sections including assigned loads extremes.
» Delete — delete the defined sections including assigned loads extremes.

« Explode tapered — explode section, which was generated from members with haunches, to
separate sections. This option can be used only for data stored from IDEA RCS, which was
launched as module from superior linked application.

5.3.1 New section input

Section description

53

Design Member

s ar~

Reinforced Cross-5Section

3 e

Parameters of new section:

« Section description —input/edit name of a section.

« Design member — selection of a design member from the list-box of design members, the
selected design member is assigned to a new section. Only those design members are avail-
able which are according the section type, being only 1D-members or 2D-members.

« New - launches the input of a new design member into the list of design members.

» Reinforced cross-section — selection of reinforced cross-section from a list-box of cross-sec-
tions, selected cross-section is assigned to new section. List of available reinforced cross-sec-
tions is filtered according to selected member in Design Member list-box (i.e. for design
member Compression member only those cross-sections can be selected whose shape and
reinforcement is conforming to requirements for compression members)

o New-launches the input of new reinforced cross-section into list of reinforced cross-sections.
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5.4 Ribbon group Extreme

If IDEA RCS is started from superior application, this ribbon group is not available.

r—] e R :
T TWw
L | | |
Mew Table Copy Delete
editor
Extreme

Click buttons in ribbon group Extreme to add, to copy or to remove load extremes.

« New —adds new load extreme into current section.

» Table editor — start editing of load extremes using the table editor — see Editing load

extremes using table editor.

« Copy - copies selected load extreme.
o Delete — deletes selected load extreme.

5.4.1 Editing load extremes using table editor

To edit the content of internal forces extremes for the current section click Table editor in the ribbon

group Extreme.

The dialog contains tabs with tables for particular load combination types. One load extreme of

current section represents one row in the table.

The edit of load extremes using table editor is not available for prestressed sections.

The table editor is described in Table editor.

Section extremes Combination type

Fundamental ULS  Accidental  Charactenistic  Quasi-permanent

4| Extreme name a N [kM] Wy [kM]

Vz [kN]

Pl [k ]

1 |TRAM T1 Stiffnes 1 0.0 0.0

0.0

0.0
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5.5 Ribbon group Design member
If IDEA RCS is started from superior application, this ribbon group is not available.

I % 1

Mew Hew Ifhelete
1D 20 unused

Design Member

o New 1D - adds a new 1D design member.
o New 2D - adds a new 2D design member.
« Delete unused — deletes inserted design members which are not assigned to any section.

5.5.1 New design member input

The dialog provides setting of the design member parameters for the related section. The content of
dialog differs according to type of design member. For Beam and One-way slab design members, the
parameters for flexural slenderness check can be specified on tab Flexural slenderness.

Mame M 4

Member Data Flestural slenderness

Exposure Classes

O Mo carrosion X0) Carbanation Ol Chlorides

[Xc1 =) [xo1 M
IO Chlorides from sea [O Freeze/Thaw Attack [O] Chemical Attack
|xs1 || [xF1 || [xa1

Relative humidity

Creep coefficient Caleulated

Member type Beam

Structural member importance

Redistribution of moments

Reduction of moments

Reduction of shear force

Limited interaction check
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Marme M 4

Member Data Flexural slenderness

lh+a1+a2

Support condition - left

Mon-continuous member ™

t1

040

Support condition - right

Meon-continuous member =

£z

040
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5.6 Ribbon group Reinforced cross-section
If IDEA RCS is started from superior application, this ribbon group is not available.
He=f F
Mew Mew  Copy Copy Delete
10 20 reinforcement  unused

Reinforced Cross-Section

Click buttons in ribbon group Reinforced cross-section to add, to copy or to remove reinforced
cross-sections.

« New 1D - adds a new reinforced cross-section for members 1D.

« New 2D - adds a new reinforced cross-section for members 2D

« Copy - copy of inserted reinforced cross-sections.

« Copy reinforcement — copy reinforcement from one reinforced section to another one

» Delete unused —deletes existing reinforced cross-sections which are not assigned to any sec-
tion.

5.6.1 New reinforced cross-section

Click New 1D or New 2D in ribbon group Reinforced cross-section to input new reinforced
section. Dialog for input of reinforced cross-section name appears. Other data (shape, longitudinal
and shear reinforcement) are specified later using navigator commands Reinforced cross-section.

5.6.2 Copy of reinforced section
To copy reinforced section click Copy in ribbon group Reinforced section.

Reinforced Cross-5Section name

R&

Copied Reinforced Cross-Section
R1

Input name of newly created reinforced section to the edit box Reinforced cross-section name.

Select the reinforced section to be copied in the list Copied reinforced cross-section.

5.6.3 Copy of reinforcement

Click Copy reinforcement in the ribbon group Reinforced section to copy the reinforcement from
one reinforced section to other one.
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Reinfarced cross-section to copy reinforcement from Filter of reinforced cross-section to copy the reinforcement to
RE1 - '@3 All existing reinforced cross-sections

o (©) Reinforced cross-sections with identical shaps
@ Reinforced cross-sections with identical dimensions

Delete existing reinforcement

List of reinferced cross-sections

Copy to  Name |Shape Copy preview
| RF5 | | Rectangular cross-section | | Preview

| Select all | | Unselect all

» Reinforced cross-section to copy reinforcement from —in the list, select the source rein-
forced cross-section to copy the reinforcement from

«» Filter of reinforced cross-section to copy the reinforcement to — according to the filter
the List of reinforced cross-sections contains suitable reinforced sections, to which is pos-
sible to copy the reinforcement from the source reinforced cross-section.

« All existing reinforced cross-sections — turn this option on to display all existing rein-
forced cross-section in the List of reinforced cross-sections.

» Reinforced cross-sections with identical shape — turn this option on to display rein-
forced cross-sections, which are of the same cross-section type as the source rein-
forced section, in the List of reinforced cross-sections.

» Reinforced cross-sections with identical dimension — turn this option on to display
reinforced cross-sections, which are of the same cross-section type and of the same
dimensions as the source reinforced section, in the List of reinforced cross-
sections.

» Delete existing reinforcement — turn this option on to delete the existing reinforcement from
the target reinforced section before copying. If the option is off, the copied reinforcement is
added to the old one.

» List of reinforced sections —the list contains suitable target reinforced sections, filtered
according to the current filter settings. Columns in the list:

« Copy to —switch on/off to copy the reinforcement to particular target reinforced section
« Name —display name of target reinforced section.
« Shape - display name of shape of target reinforced section.

« Preview —click to display the preview of result of copy of reinforcement from the source
to the target reinforced section.

« Select all —select all checkboxes in the column Copy to.
« Unselect all - unselect all checkboxes in the column Copy to.

Click OK to copy the reinforcement according to the current settings and to close the dialog.
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5.7 Ribbon group Calculation

Al
Calculation

« All-calculates all sections. All sections, which had been correctly user defined, are cal-
culated. Overall report is displayed afterwards.

5.8 Ribbon group Report

e ER

Brief Standard Detailed Setting

Report

Use commands in ribbon group Report to generate the report and to setup the report content:

« Brief—shows brief report for sections with Print option enabled in report settings.
« Standard — shows standard report for sections with Print option enabled in report settings.
« Detailed — shows detailed report for sections with Print option enabled in report settings.

» Setting — shows the report setting dialog for the selection of sections to be printed and the
selection of chapters to be printed for each section - see Global report setting.
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5.8.1 Global report setting

Here, you can choose the chapters you want to print. You can make a detailed print setting for each
section independently.

Table of contents

Project data

List of =section

Code settings

User defined values anly

List of design mernbers

List of reinforced cross-sections

List of materials

—Uvuelul-ﬂ—|

Section Name Detailed Settings

T

(]

| TRAM T1 Bilinesr P1

| TRAM T1 Sitka Trhlin

5]

| TRAM T1 Stiffness

(]

| TRAM T1 Shear, Torsion, Interaction |

]

| Sloup - jmenaovité tuhosti |

(]

5]

| Sloup - jmenovité kiivosti |

» Table of contents — turns on/off the table of content to be printed in the report.

» Project data —turns on/off the chapter about general project information entered in Project
data dialog to be printed in the report.

» List of sections —turns on/off the chapter about overall results of all checked sections to be
printed in the report. This setting is taken into account in Standard and Detailed report.

» Code setting — turns on/off the chapter about code dependent variables to be printed in the
report. This setting is taken into account in Detailed report only.

« User defined values only — turns on/off limited print of code settings to user changed
values only.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 28

» List of members — turns on/off the chapter about member data to be printed in the report.
This setting is taken into account in Detailed report only.

« List of reinforced cross-sections - turns on/off the chapter about reinforced cross-section
to be printed in the report. This setting is taken into account in Detailed report only.

« List of materials - turns on/off the chapter about material characteristics to be printed in the
report. This setting is taken into account in Detailed report only.

« Table of sections contains list of sections defined in the project. Columns in the table:
» Section name — name of the section.
» Detailed settings — list-box of available Detailed settings. The setting is used in report

for selected section. Selected setting can be changed by clicking edit-button [*| - see
Detailed report setting.

« Print—turns on/off the print of output for the section into report.
« Select all to print —turns on the Print option for all sections in the list
« Unselect all to print — turns off the Print option for all sections in the list
« New setting — adds new detailed print setting to existing detailed report settings.
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5.8.2 Detailed report setting

The existing report settings can be changed by clicking 2| or new report settings can be created by
clicking New settings in Report settings dialog.

Report setting
Data

Load effects
Action Stages

H =l &

Loszes

Checks - Ultimate Limit States
Capacity N-M-M
Shear

]

]

]

Torsion

=

Interaction

5]

Fatigue
Checks - Serviceability Limit States

Stress limitation

Crack width

Flexural slenderness

Erittle Failure
Checks - Detailing
Detailing

WA 8 SRR SRR §

Advanced analysis
Respansa M-M-M

Stiffnesses

SSRGS

M-M-k diagram

Setting

Menconformity tables

Explanation tables

Result pictures

B O O O

Chnly critical extreme

Presentation of results according to Extremne | =

The name of report settings can be defined in Report setting edit box.
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Clicking edit button atindividual checks enables to select tables and pictures to be printed for the
appropriate check. The picture size can be defined also.

5.8.2.1 Group Data

It adds tables of input data which can be inserted to Report for current section. The table of load
effects according to input described in Load effects input can be added. Automatically, for
compression members it adds the table with recalculated values of inner forces, biaxial bending and
stiffness.

5.8.2.2 Group Checks

It adds results of calculated checks activated to current section. For each check it is possible to
change print setting (setting of tables and pictures).

5.8.2.3 Group Setting
Turning on/off options in group setting shows/hides the items in the report.

« Nonconformities tables — if the option is turned off then no nonconformity table is shown in
the report. In other case the tables are displayed if they haven’t been switched off in detailed
setting.

« Explanation tables —if the option is turned off then no explanation table is shown in the
report. In other case the tables are displayed if they haven’t been switched off in detailed set-
ting.

« Result pictures — if the option is turned off then no picture with graphical presentation of res-
ults is shown in the report. In other case pictures are displayed if they haven’t been switched off
in detailed setting.

« Only critical extreme —if the option is turned on for section with more loads extremes, the res-
ultis printed only for loads extreme, which causes the maximal value of exploitation. Otherwise
results are printed for each loads extreme in section.
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5.8.2.4 Detailed report setting for check chapters

Tables

Detailed results in components Extremes

Menconformities table

Explanations table

Pictures

Picture Mame

| Stress and strain distributions in the cross-section

| Stress and strain distnbutions in the cross-section in 30 view

| Resultant forces in the cross-section in 30 view

| State of stress in extremely loaded concrete fibre in compression

| State of stress in extremely lcaded reinforcement bar in tension

Height of pictures

Width of pictures

» Detailed results in components — select the range of results for print:
o No print —detailed results are not printed.
o Extremes —detailed results are printed in extreme fibres of cross-section components.
« All points — detailed results are printed for all fibres of components.

« Nonconformity table —turns on/off the print of nonconformity table into the report for edited
check.

« Explanation table —turns on/off the print of table with explanation of symbols into report for
edited check.

» Pictures —there is a list of available graphical presentations of results for the current check.
The print of the picture can be set on/off.

» Height and width of pictures — setting for picture size in pixels.
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6 Design members

Click navigator command Project summary > Design members to display and edit all design
members in project.

Ribbon group Design members is available.

Main
Nams alus Result Status De=ign member M1
1 11 1000,0 0 List of sections associated with design member: TRAM T1 Bilinedr, TRAM T1 Sifka Trhiin, TRAM T1 Stiffness
2 Mz 160,0 [x]
Member Data Flexural slenderness
3 W3 90,7 (v}
Exposurs Clazses
Mo corresion (X0} Carbenation Chlorides
XC1 hd XD -
Chiorides from sea FreszeThaw Attack Chemical Attack
[xs1 [+] [xF1 [=] st [~]
Relative humidity 70| %
Creep coefficient Calculated -
Member type Beam |'
Structural member importancs Major h
Redistribution of moments
Reduction of moments
Reduction of shear force
Limited intsraction check

A table with list of design members in project and corresponding check results is displayed in the left
part of the main window. The list of sections, to which is the current design member assigned, and
the tabs of design member properties corresponding to the design type, are displayed in the right part
of the main window.

Columns of the design members table:

o Name —input name of the design member.
« Value —extreme value of check of all sections, to which is the design member assigned.

« Result status — overall status of check of all sections, to which is the design member
assigned.
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6.1 Desigh member data common to all members

General data of the current design member can be modified on the tab Member data (the same
parameters are shown as described in New design member input).

Member Data Flexural zlenderness

Exposure Clazses

Mo corrosion (X0} Carbonation Chlsrides

XC1 x| [xo1 [~

Chiorides from s=a Freeze/Thaw Attack Chemical Attack

= E= ) ]
Relative humidity 70| %%
Creep coefficient Calculated -
ldember tvpe Beam |'
Structural member importance Major -
Redistricution of moments

Reduction of mementz |

Reduction of =hear force |

Limited interacticn check |

The options to switch on/off taking into account redistribution and reduction are available only for
design members of type Beam and One-way slab.
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6.2 Compression member data

If the type of current design member is Compression member, the compression member properties
can be modified on the tab Imperfections, 2" order.

lMember Data Imperfections, 2nd order

Length of compression member 5 m

Effective length Acc. to supperts hd £

Restraint perpendicular to an axis W z i

End Fres - | Rigid - a [F
Beginning Rigid * | Rigid -

Effect of imperfections and 2'nd order Calculated -

Geometric imperfection E
Use for ULS b=
Use for 5LS e
Effect considered lzalated member v

Direction of imperfections From code =etting | =

Second order effect 1""'=-~..__“ e - \"L
Analysis of second order effects .,,«Q,Exu -
Braced member to v axis yﬁ'” I 1_1‘&.-2
Braced member to 2 axis =

IMethod of analyziz MNominal stiffness b

Facter cl to v axiz Uzer defined -

cly 9,60 -

Factar cl to z axis User defined v

clz 5,801 -
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6.3 Data for Flexural slenderness calculation

If the type of current design member is Beam or One-way slab, data for flexural slenderness
calculation can be modified on tab Flexural slenderness.

Member Data Flexural zlenderness

I'n 6 m
| eff In+at1=+az m
Suppert condition - left Men-continuouz member | =
t1 0,300m
Support condition - right Non-continuous member | =
tz 0,300m

AN

leff

6.3.1 Ribbon group Design member
See Ribbon group Design Member.
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7 Reinforced cross-sections

Click navigator command Project summary > Reinforced cross-sections to display and edit all
reinforced cross-sections in project.

Ribbon group Reinforced cross-section is available.

Main

Name Walue Result Status Reinforced cross-section: R 1

1 R1 100,0 O List of sections associated with reinforced cross-section: TRAM T1 Bilngar, TRAM T1 Sitka Trhlin,
z R2 1000,0 (%]

3 R3 160,0 (%]

5 o»
¥ w

500
420
369

825 825

41' 4]'
L L
4 G

A table with list of reinforced cross-sections in project and corresponding check results is displayed in
the left part of the main window. The list of sections, to which is the current reinforced section
assigned, and the picture of current reinforced cross-section are displayed in the right part of main
window.

Columns of the Reinforced cross-sections:

« Name - input name of the reinforced cross-section.

« Value —extreme value of check of all sections, to which is the reinforced cross-section
assigned.

o Result status — overall status of check of all sections, to which is the reinforced cross-section
assigned.

7.1 Ribbon group Reinforced cross-section
See Ribbon group Reinforced cross-section.
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8 Cross-section shape

For the current section (selected in Current section list in the top part of Navigator window)
navigator command Current section & Extreme > Cross-section launches the input of cross-
section shape.

Ribbon groups New cross-section, Openings, Shift origin, Import — Export, Dimension lines
and Calculation are available.

8.1 Input of new cross-section

If IDEA RCS is started from superior application, input of new cross-section may not be
available.

Ribbon group New cross-section contains icons of all the available cross-sectional shapes. Click
required shape to launch the dialog for input of cross-sectional parameters. Available shapes are
filtered according to member type of current member (beam, compression member, one-way slab,
2D members).

Cross-sections available for beam members:

SEgTIILJALT
= grnwmiIvaAAD
T MO LT uowT

IW i R=-3-F 91 .

Cross-sections available for compression members:

General CS3 - . 0 .1:

[ New cross-section

]

4

4l

Cross-sections available for staged sections (license for time dependent analysis is required):
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8.2 General cross-sections

B o

General CS5

Click General or CSS in ribbon group New cross-section to define new general cross-section:

« General —input general one-component cross-section defined by cross-section vertices.
Holes in the cross-section can be defined too — see Input of general section by coordin-
ates of vertices. Neither staged nor composite cross-section can be defined this way.

o CSS —start IDEA CSS plug-in module, in which the general multi-components staged cross-
section can be defined — see the user guide for IDEA CSS. The command is available only if
the license for IDEA CSS is available.
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8.3 Cross-section dimensions input

Dialog with geometrical parameters of the cross-section appears after clicking the required cross-

section icon in the ribbon group New cross-section. The dialog content depends on the shape of
the selected cross-section.

Top flange width b

Bottom flange width b g

Cepth h

Top flange thickness h

Bottom flange thickness h g5

Web thickness b,

Input the required dimensions and click OK to input the cross-section. New cross-section is drawn in
the Main window.
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8.4 Input of general section by coordinates of vertices

If IDEA RCS is started from superior application, input of general cross-section and it
components may not be available.

Click General in ribbon group New cross-section to input an one-component general cross-section
defined by coordinates of vertices.

New general shape is defined by table of vertices coordinates — see Table editor.

L0 I I =T C ) = R O (Y S W L T P

—
=]

Centroid of cross-zsection is not located in origin of coordinate system

Ok

Dialog options:

« Import — click to import vertex coordinates from text or .NAYV file - see more in Format of text
files for import and export.
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8.4.1 Input of openings into general cross-section

aaa

MNew Hew New
general rectanglke circular

Openings

To input new openings into general cross-section use commands on ribbon group Openings. This
ribbon group is available after shape of general cross-section has been defined.

o New general - start input of new opening defined by coordinates of vertices.

« New rectangle - start input of new rectangular opening.

« New circular - start input of new circular opening.

o Delete - delete the current opening.
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8.4.2 New general opening
To start input of new opening with general shape click New general in ribbon group Openings.

Centroid of cross-section including new opening is not located
in origin of coardinate system

Crigin of coordinate system
|Paint [0,0]
I‘u"ertex 1

|Minimum distance between edges

The opening of general shape is defined by table of vertex coordinates — see Table editor.

Dialog options:
« Origin of coordinate system —defined vertex coordinates are related to point, which can be
selected it the list. Choose from following options:
« 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.

« Minimum distance between edges — input minimal allowed distance between edges. If dis-
tance between any edges is less that the limit value, it is not possible to insert opening into
cross-section.

« Import —click to import vertex coordinates from text or .NAV file - see Format of text files

for import and export.

8.4.3 New rectangular opening
To start input of new opening with rectangular shape click New rectangle in ribbon group
Openings.
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Cpening dimensions

Width 1200 mm
Depth 100| mm

Position of opening centre point

mm

mim

Centroid of cross-section including new cpening is not located
in origin of coordinate system

Origin of coordinate systern
Point [0,0]
Vertex 1

Minimum distance between edges

Rectangular opening is defined by width, depth and position of its centre to specified origin point.
» Origin of coordinate system — defined vertex coordinates are related to point, which can be
selected it the list. Choose from following options:
» 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.

o Minimum distance between edges — input minimal allowed distance between edges. If dis-
tance between any edges is less that the limit value, it is not possible to insert opening into
cross-section.

« Import —click to import vertex coordinates from text or .NAV file - see Format of text files
for import and export.
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8.4.4 New circular opening

To start input of new opening with rectangular shape click New circle in ribbon group Openings.

Cpening dimensions

Chameter 100 | mm

Position of opening centre point

G00( mm
200( mm

Fd

200

Centroid of cross-section including new cpening is not located
in origin of cocrdinate system

Crigin of coordinate system
Point [0,0]
Vertex 1

Minimum distance between edges

Circular opening is defined by diameter and position of its centre to specified origin point.

« Origin of coordinate system — defined vertex coordinates are related to point, which can be
selected it the list. Choose from following options:
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» 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.

o Minimum distance between edges — input minimal allowed distance between edges. If dis-
tance between any edges is less that the limit value, it is not possible to insert opening into
cross-section.
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8.4.5 Shift origin of general cross-section

Cross-zection Reinforced
cross-section

Shift origin

The origin of cross-section [0,0] has to be positioned in the cross-sectional centre of gravity. This is
essential due to loading, because the entered load is always applied at the point [0,0] of section.

« Cross-section — click to recalculate vertex coordinates of outline and openings such that the
origin [0,0] is positioned in the cross-sectional centre of gravity. Reinforcement position is not
affected.

» Reinforced cross-section — click to recalculate vertex coordinates of outline, openings and
positions of reinforcement bars, stirrups and tendons such that the origin [0,0] is positioned in
the cross-sectional centre of gravity.

8.5 Dimension line of cross-section shape
N;t StanEard
draw

Dimenszicn lines

Ribbon group Dimension lines can be used to set mode of dimension lines drawing:

« Not draw — turns off drawing of dimension lines
» Standard —turns on drawing of standard dimension lines of cross-section shape.
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8.6 Cross-sectional shape modifications

If IDEA RCS is started from superior application, editing of shape and material properties
may not be available.

After clicking on cross-section drawn in the Main window the property dialog is displayed in Data
window.

Data

Concrete components of cross-section

Geometry Iaterial
Openings
Mame Geometry
1D1

EDL

Crozs-zection characteristics (related to centre of gravity of cross-zection)

A Sy o by Iz
Type
[mm2] [mm3] [mm3] [mms] [ mm4 ]
Cross-section *) 338562 0 0 B9651708542101583075820
Reinforcement 402 -238812 0 139450624 18532911

Click edit button in Geometry column of table Concrete components of cross-section to start
modification of cross-section shape.

Material of cross-section can be selected in list Material. The list of all the available materials is
filtered according to selected Exposure class in the project.

Click edit-button next to selected material to show or edit the current material characteristics.

Click edit button in column Geometry of table Openings to start editing of opening shape. To
delete selected opening click Delete in ribbon group Openings.

8.6.1 Composite cross-section modification

Data

Compozite crozs-zection

Geometry Iaterial 1 ldaterial 2
Ca0s37 - Ca0i37 -

Joints
MHame Type Self weight
141 | Rzugh - |

Materials for individual cross-section components can be defined for the composite cross-section.

The joints parameters can be defined in the table Joints:
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« Type —select the roughness of the surfaces in the joint.

« Self-weight — switch on/off taking into account the self-weight of cross-section component
above the joint during the joint check.
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9 Prestressing reinforcement

For the current section (set in list Current section in top of Navigator), click navigator command
Current Section & Extreme > Prestressing to input tendons and tendon ducts into the cross-
section.

Ribbon groups Tendons, tendon ducts, Import-Export, View settings, Dimension lines and
Calculation are available. Depending on member type or shape of cross-section some of ribbon
groups may not be available.

If IDEA RCS is started from superior application, some items for input and editing of
prestressed reinforcement may not be available.

Input of prestressing reinforcement is performed in Reinforcement editor module.

The existing prestressing reinforcement can be modified either in Reinforcement editor or in tables
in the Data window.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 50

9.1 Prestressing reinforcement editor

To launch prestressing reinforcement editor click Reinforcement editor command in ribbon group
Tendons, tendon ducts in navigator command Current Section & Extreme > Prestressing.

Current reinforced section is displayed in the main window of reinforcement editor.
Following tabs are displayed in the data window of reinforcement editor:
« table of prestressing tendon properties is displayed on tab Tendons.

« table of tendon ducts properties is displayed on tab Ducts.

Ribbon groups Tendons, ducts and tubes and Labelling, dimension lines are available.

[

‘v w z

Y
&
1465

|

99

L W

Tendons | Ducts

Tendons | New in line || MNew on edge ‘

Layer| As [mm2]| Type of prestressing np| @ XZ [']| a XY [*]| Matenal 4 Layer details

o] 1 00 00 |0l ] | - I |
Post-tensioned #1000 00 | [i77057-128 s |a] (%] ns [7 |

4 Linked tendon duct layer
Duct layer
@ fmm] [ 55 |
Material [etal -

4 Bar position

Origin | |
¥ [mm] [o |
Z [mm] [ -s08 |
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9.1.1 Tendons

Y Y
- b
mamw - E-1-F-
Tendons Ducts
; and tubes ™

¥ pewin line

* Mew on edge

:’" Explode

Drop-down button Tendons in ribbon group Tendons, ducts and tubes collects commands for
tendons operations:

o New in line —adds a new layer of tendons defined by coordinates of first and last tendon in

layer.

« New on edge —adds a new layer of tendons related to cross-section edge.

« Explode — explodes layer of tendons to separate tendons with editable coordinates.
Tendons are defined by layers. A layer is defined by the number of tendons in the layer and position.
Position can be specified by:

«» coordinates of the first tendon in the layer, and the coordinates of the last tendon in the layer,

» edge, to which the layer is related and offsets of tendons layer from the edge.

Number of strands, type of prestressing, order of prestressing, slope angle, duct diameter, material
of prestressing reinforcement and material of tendon duct can be assigned to individual layers.

List of defined tendon layers is displayed in the table Tendons on the Tendons tab in the data
window. For the selected tendon layer a table of properties is displayed.

Columns in Tendons table:

« As —calculated value of tendons area in layer is displayed
« Type of prestressing — select type of tendon prestressing procedure:

» Post-tensioned —tendon is assumed to be post-tensioned. Duct (with diameter spe-
cified in column g duct) is generated for post-tensioned tendon.

« Pre-tensioned - tendon is assumed to be pre-tensioned and duct is not generated.

« hp —input order of prestressing. The entered number corresponds to the order of time node, in
which is the prestressing applied, on the global time axis (it means that the first time node, in
which is the prestressing applied, is nr. 1, the second time node, in which is the prestressing
applied, isnr. 2 etc.).

o o XZ —input value of tendon slope to centre line in XZ-plane.
o o XY —input value of tendon slope to centre line in XY-plane.

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

. E - delete tendons layer from table including the eventual corresponding layer of tendon
ducts.
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%>
— &
3
b
=L
z
(I
Tendons | Ducts
Tendons |—Nm-m—hwe—| |—Nmmedge—|
| Layer| As [mm2]. Type of prestressing | np. aXZ [“]. a XY [“]. Matenal | . 4 Layer details
n E |
ns | G |
4 Linked tendon duct layer
Duct layer 4
@ [mml [ 60 |
Material [Metal -
4 Bar position
Crigin | |
¥ [mm] [155 |
Z [mm] [-z03 |
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9.1.1.1 Layer of tendons defined by coordinates

Toinput layer of tendons defined by coordinates of first and last tendon in layer click Tendons > New
in line in ribbon group Tendons, ducts and tubes or click New in line above the Tendons table.

4 | ayer details

n 2 |
ns |I5 |

4 |inked tendon duct layer

Duct layer 2
@ [rmm] | 50 |
Material | Metal 7
4 First point
Crigin |verte11 *|
AY [mm] | 50 |
AZ [mm] | 50 |
¥ [mm] =700
Z [mmi] 587
4 | ast point
Crigin |verte12 *|
AY [mm] | 50 |
AZ [mm] | 50 |
¥ [mm] -800
Z [mm] 407

Properties of tendons layer defined by coordinates:

Properties group Layer details:

o n—input number of tendons in layer.
o ns—input number of strands in tendon.

Properties group Linked tendon duct layer:
« Duct layer — number of tendon duct layer, which is linked to the current tendon layer, is dis-

played.

« @—input diameter of tendon duct. Minimal value of diameter is determined according to num-
ber of strands in tendon.

« Material — select material of tendon duct.
Properties group First point:
« Origin —select origin, to which coordinates of first tendon in layer are related. Position of ten-
don can be related to point [0;0] (center of gravity) or to selected cross-section vertex.
. AY,

o A Z —inputdistance of first tendon in layer to the selected origin in direction of the cor-
responding axis.
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. Y,

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

Properties group Last point:

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

o AY,

o A Z —inputdistance of last tendon in layer to the selected origin in direction of the cor-
responding axis.

. Y,

o Z—coordinates of last tendon in layer to the center of gravity in direction of the corresponding
axis are displayed.
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9.1.1.2 Layer of tendons on edge

To input layer of tendons at cross-section edge click Tendons > New on edge in ribbon group
Tendons, ducts and tubes or click New on edge above the Tendons table.

4 | ayer details

n 3 |
ns | 1 |
Edge I 3
Edge cover [mm] | 20 |
Left caver [mm] | 20 |
Right cover [mm] | 20 |

4 |inked tendon duct layer

Duct layer 3
@ [rmm] | 50 |
Material | Metal 7

Properties of tendons layer on edge:

Properties group Layer details:

o n—input number of tendons in layer.

o ns—input number of strands in tendon.

« Edge —select edge, to which layer of tendons is related.

« Edge cover —input value of cover to the selected cross-section edge.

« Left cover —input value of cover between the most left tendon in layer and left edge of cross-
section.

» Right cover —input value of cover between the most right tendon in layer and right edge of
cross-section.
Properties group Linked tendon duct layer:
« Duct layer — number of tendon duct layer, which is linked to the current tendon layer, is dis-
played.

« @—input diameter of tendon duct. Minimal value of diameter is determined according to num-
ber of strands in tendon.

« Material — select material of tendon duct.

9.1.1.3 Exploding tendon layer

To explode selected tendons layer to single tendons click Tendons > Explode in ribbon group
Tendons, ducts and tubes. Exploded tendons can be edited separately.
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9.1.2 Tendon ducts
-

LETES o

Ducts Dele
and tubes b

" Mewin line

™ Mew on edge

*"_ Explode

Drop-down button Ducts and tubes in ribbon group Tendons, ducts and tubes collects
commands for tendon ducts operations:

o New in line —adds a new layer of tendon ducts defined by coordinates of first and last tendon

ductin layer.

« New on edge — adds a new layer of tendon ducts related to cross-section edge.

o Explode — explodes layer of tendon ducts to separate ducts with editable coordinates.
Tendon ducts are defined by layers. A layer is defined by the number of ducts in the layer and
position. Position can be specified by:

« coordinates of the first duct in the layer, and the coordinates of the last duct in the layer,

» edge, to which the layer is related and offsets of ducts layer from the edge.

Duct diameter can be assigned to individual layers.

List of defined tendon ducts is displayed in the table Tendon ducts on the Ducts tab in the data
window. For the selected duct a table of duct properties is displayed.

Columns in Tendon ducts table:

o Layer —index of ducts layer is displayed.
o @ —inputtendon duct diameter.
o As—areaofductsin layer is displayed.

. E - delete ducts layer from table including the eventual corresponding layer of tendons.
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-
o~
-
-
oo
b
Z
L

Data
—

Tendon ducts ' N ” N d '

4 Layer details

> (0 s [W] [ n [3 |
Debonding tube o
Material Metal
Edge cover [rm] 58
Left cover [mm] | 58
Right cover [mm] | 58
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9.1.2.1 Layer of tendon ducts defined by coordinates

To input layer of tendon ducts defined by coordinates of first and last duct in layer click Ducts, tubes
> New in line in ribbon group Tendons, ducts and tubes or click New in line above the Tendon

ducts table.

4 Layer details
n | 2 |
Debonding tube
Material | etal 3

4 First point
Origin vertex 6 5
AY [mm] | 60 |
AZ [mm] | 60 |
Y [mm] -165
Z [mm] -903

4 |ast point
Origin |vertex 7 5
AY [mm] | -60 |
AZ [mm] | 60 |
Y [mm] 165
Z [mm] -903

Properties of ducts layer defined by coordinates:

Properties group Layer details:

n —input number of ducts in layer.

Debonding tube —if selected, the debonding tube is defined, otherwise tendon duct is
defined.

Material — select material of tendon duct.

Properties group First point:

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

AY,

A Z —input distance of first duct in layer to the selected origin in direction of the corresponding
axis.

Y,

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

Properties group Last point:

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

AY,
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o A Z—inputdistance of last duct in layer to the selected origin in direction of the corresponding
axis.

. Y,

« Z—coordinates of last duct in layer to the center of gravity in direction of the corresponding axis
are displayed.
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9.1.2.2 Layer of tendon ducts on edge

To input layer of tendon ducts along the cross-section edge click Ducts, tubes > New on edge in
ribbon group Tendons, ducts and tubes or click New on edge above the Tendon ducts table.

4 Layer details

n | 3 |
Cebonding tube

Material | Metal 3
Edge 6 3
Edge cover [rmm] | 50 |
Left cover [mm] | 50 |
Right caver [mm] | 50 |

Properties of tendon ducts layer on edge:

Properties group Layer details:

o n—input number of tendons in layer.

« Debonding tube - if selected, the debonding tube is defined, otherwise tendon duct is
defined.

« Material — select material of tendon duct.
« Edge —select edge, to which layer of tendon ducts is related.
« Edge cover —input value of cover to the selected cross-section edge.

« Left cover —input value of cover between the most left duct in layer and left edge of cross-sec-
tion.

« Right cover —input value of cover between the most right duct in layer and right edge of
cross-section.

9.1.2.3 Exploding tendon ducts layer

To explode selected tendon ducts layer to single ducts click Ducts and tubes > Explode in ribbon
group Tendons, ducts and tubes. Exploded ducts can be edited separately.
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9.1.3 Deleting prestressing reinforcement

® colected M

=
e REemave all |

Use commands in group Delete in ribbon group Tendons, ducts and tubes to delete prestressing
reinforcement or tendon duct:

» Selected - delete selected tendon, tendon layer, tendon duct or layer of tendon ducts.
o All—delete all tendons and tendon ducts.

9.1.4 Import and export of prestressing reinforcement
Fibre | Moviabel

1,2 Edges
1,2 Tendons numb

T Import tendons and ducts E
? Export reinforced section

T Export tendons and ducts :

Drop-down button Import, export in ribbon group Tendons, ducts and tubes collects commands
for import and export of prestressing reinforcement:
« Import tendons and ducts - start import of prestressing reinforcement from text file.

o Export reinforced section — start export of cross-section shape and reinforcement to the
textfile in *.NAV format.

« Export tendons and ducts — start export of prestressing reinforcement to the text file in
*.NAV format.

9.1.5 View settings of reinforced cross-section

Fore i,

1,2 Edges

Dimension
1,2 Tendons numbers limes ~

Drawing options can be set in ribbon group View settings:

» Fibre —select mode of fibres drawing in the list:
» No labels —description of fibres is not drawn.
» Outside —fibre numbers are drawn outside the cross-section outline.
« Inside —fibre numbers are drawn inside the cross-section outline.

« Edges — switch on/off drawing of numbers of edges.

« Tendon numbers — switch on/off drawing of tendon numbers.
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« Dimension lines — switch on/off drawing of dimension lines:
» Standard — switch to drawing of standard dimension lines of reinforcement.

« Stationing — switch to drawing of dimension lines with distances related to reference
point.
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9.2 Editing tendons

Tendons defined using Reinforcement editor can be modified in tables in the Data window.
Properties of tendon selected by mouse in the Main window are displayed in a table in Data window.

Data
Single tendons

e s el 0 3 % v e Firstpoint  distance ™ distance Z = z
YE mmz ] ¥peatp 8 r 1 1 Origin [ mm] [mm]  [mm] [mm]
100 Pre-tensioned ‘1 |u.u |n.u |Y1??DS?—1 29 |+ | Point (0,0) |0 -450 0 |-dso
Single tendens and linksd tenden duct
< @ duct As A 0 3 &y ) . Firstpoint  distance ¥ distance 2 ¥ z
Laysr " = T [ mm2] Type of prestressing p - . IMaterial Duct material s i e e T
2 |1 13 100 |::--:=-,=-e«.~-:.':-«.~e:- |1 |u.u |u,u |Y1??US?-12_5 - | wetal b= |::-.'«.\=- 0.0 |0 200 0 -300
[Tendon layer with uniform distance in line
. As vpe of prest no %Xz o Material Firstpoint | distance Y | distanceZ | z Lastpoint | distance ¥ distanceZ| ¥ z
ayer |n [mmz] ype ot prestressing = p 9 1 ateria Origin [mm) [mm]  [mm] [mm] Origin Tmm] [mm]  [mm] [mm]
‘2 ‘::‘:‘ |:fs-isn‘:-:-rs:‘ |1 |0.0 ‘0‘0 |Y1?7057-12.§ v“.sﬂsz‘( |50 ‘50 |-5o ‘-ee: “.sﬂsz5 |-sn ‘50 |53 ‘-ee:
[Tendon layer and linked tendon duct layer with uniform distance in ling
& duct As ) e < Xy . First point | distance ¥ distanceZ | z Lastpoint | distance ¥ distanceZ | ¥ z
Layer "= |n o T Type of prestressing " p 5 o Haterial Duct material origin = il A = origin = L) | i) =
‘1 ‘2 ‘13 ‘::‘O |:::;-;s»:-:-rs: ‘1 ‘0‘0 |0‘0 |\,1m,5?_12 9 le | Welal v “.sﬂszé |50 ‘50 |-5o ‘-ee: |‘.5ﬂ5¢5 |-50 ‘50 |so ‘-ee:
Tenden layer with uniferm distance on cross-section edge
4 o o :
Layer n [rnAr:Z] Type of prestressing L p XZ >_<Y Waterial Edge Edg[;:;er Le[ﬂmcn?l\i-er ng[|1:ncr:10]\.'er
1 1
2 |eo0 |Ffs-:'5r.‘-:—-:-r.‘s:' |1 |n.u |u.u |Y1?FDS?-12.5 - |é 38 38 38
Tenden layer and linked tendon duct layer with uniform distance on cross-section edge
& duct Az . n “oxz O oy . . Edge cover | Left cover | Right cover
Layer "s n Type of prestressin Iaterial Duct material Edge
¥ [mm] [ mm2 ] yRe ol p o] 'l . g [mm] [mm] [ mm]

2 35 200

:|1

1
Post-tansionsd |1 |D.U |D.D |Y1??DS?-12.3 - | Wetal - |4i |¢S |¢S |¢S

According to input type of selected tendon following tendon properties can be edited:

« For single pre-tensioned tendons in table Single tendons can be edited: order of prestress-
ing, slopes in two directions, tendon material characteristics and position related to origin

o For single post-tensioned tendons in table Single tendons and linked tendon ducts can be
edited: number of strands in tendon, tendon duct diameter, tendon duct material, order of
prestressing, slopes in two directions, tendon material characteristics and position related to
origin

« Forlayer of pre-tensioned tendons defined by coordinates in table Tendon layer with uni-
form distance in line can be edited: number of tendons in layer, order of prestressing, slopes
in two directions, tendon material characteristics, positions of first and last tendon in layer
related to origin.

« Forlayer of post-tensioned tendons defined by coordinates in table Tendon layer and linked
tendon duct layer with uniform distance in line can be edited: number of tendons in layer,
number of strands in tendon, tendon duct diameter, duct material, order of prestressing, slopes
in two directions, tendon material characteristics, positions of first tendon in layer and last ten-
donin layer related to origin.

«» Forlayer of pre-tensioned tendons defined at cross-section edge in table Tendon layer with
uniform distance on cross-section edge can be edited: number of tendons in layer, order
of prestressing, slopes in two directions, tendon material characteristics, edge cover, left
cover, right cover.

« Forlayer of post-tensioned tendons defined at cross-section edge in table Tendon layer and
linked tendon duct layer with uniform distance on cross-section edge can be edited:
number of tendons in layer, number of strands in tendon, tendon duct diameter, duct material,
order of prestressing, slopes in two directions, material characteristics, edge cover, left cover,
right cover.
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9.3 Editing tendon ducts and debonding tubes

Tendon ducts and debonding tubes defined in Reinforcement editor can be edited in tables in Data
window. Properties tendon duct/debonding tube of selected by mouse in the main window are
displayed in a table in Data window.

Single tendon ducts

e & Az I First point  distance ¥ distance 2 zZ
¥ [ mm] [ mm2 ] Origin [ mm] [mm] [mm] [ mm]
20 |3M |;_1eta| = |;;.,-,,,- (0.0) |u |-350 0 -350

Tendon duct layer with uniform distance in line

il 6] Az e First point | dizstance " distance 2 % Z Last point  digtance ' distance Z @ Y 4
¥ [ mm] [ mmiz ] Origin [mm] [mm] [mm] [mm] Origin [ mm ] [mm]  [mm] [ mm ]
2 |2 oo |€:a | Metal | | vertex 4 |50 | 50 | -50 | -883 | vertex 5 |—ED | 50 50 |-eee

Tendon duct layer with uniform dizstance on cross-zection edge

Layer n II'I:I?I'I'Il I;:Ql Duct material Edge Ed?in;ofer Le[ﬂn'lcn?lrr ng[h:nifi‘ler
z |2 20 828 | Metal | w |4 28 |35 |35
Single debonding tubes
B ) Al First_ppint digtance ¥ distance Z = Y Z
[ mm] [ mme | Origin [ mm ] [mm] [mm] [mm]
|20 314 | Point 10,0) |0 |-350 [o [-250
Debending tube laver with uniform distance in ling
e 7 & A First_ppint distance ¥ | distance Z | ¥ Z Last_p_oint distance ¥ | distance Z . Y Z
[ mm] [ mm | Origin [ mm] [mm] [mm] [ mm] Origin [mm] [mm] [mm] [ mm]
2z e 528 |vertex 4 |50 |=a |-50 |-g83 |vertex 5 |50 Bl |50 |-8a3
Debending tube laver with uniform distance on cross-section edge
e 7 & A Edge Edge cover | Left cover | Right cover
[ mm] [ mm | [ mm] [ mm] [ mm ]
3 2 e 528 ERES Ed ES

According to input type of selected tendon duct/debonding tube following tendon duct/debonding
tube properties can be edited:

« For single tendon ducts/debonding tube diameter of duct, material of duct and position related
to origin can be edited in table Single tendon duct/Single debonding tube.

« Fortendon duct layer defined by coordinates number of tendon ducts in layer, ducts diameter,
duct material, positions of first and last duct in layer related to origin can be edited in table Ten-
don duct layer with uniform distance in line/ Debonding tube layer with uniform dis-
tance in line.

» Fortendon duct layer defined at cross-section edge number of tendon ducts in layer, ducts dia-
meter, duct material, edge cover, left cover, right cover can be edited in table Tendon duct
layer with uniform distance on cross-section edge/ Debonding tube layer with uni-
form distance on cross-section edge.
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9.4 Deleting prestressing reinforcement

" £

U
Delete | Import

- -

B calected

All

Use commands in ribbon group Delete to delete prestressing reinforcement or tendon duct.
» Selected - delete selected tendon, tendon layer, tendon duct or layer of tendon ducts.

o All—delete all tendons and tendon ducts.

9.5 View settings of reinforced cross-section
Fibre Mo Label | = [?
1,2 Edges
Dimen=ien
1,2 Tendons numbers ines =

View settings

Drawing options can be set in ribbon group View settings:

» Fibre —select mode of fibres drawing in the list:
« No labels — description of fibres is not drawn.
» Outside —fibre numbers are drawn outside the cross-section outline.
« Inside —fibre numbers are drawn inside the cross-section outline.
« Edges - switch on/off drawing of numbers of edges.
o Tendon numbers — switch on/off drawing of tendon numbers.
« Dimension lines — switch on/off drawing of dimension lines:
» Standard — switch to drawing of standard dimension lines of reinforcement.

» Stationing — switch to drawing of dimension lines with distances related to reference
point.
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10 Construction and action stages

10.1 Construction stages

If IDEA RCS is started from superior application, construction stages may be set to read
only.

The time axis of staged section of current design member can be modified on the tab Construction
stages in navigator Current Section & Extreme > Design member. Particular nodes on time axis
and their properties are present in a table in Main window. The time nodes, when the prestressing is
applied or when the cross-section component is cast, can be defined.

Ribbon groups Time axis points, Time axis label and Cross-section are available.

Columns of table:

« Name —name of the node on the time axis.
o Age —number of days since casting.

« Phase —if the option is selected, a cross-section component in the time node, which has the
same number as the number at the checkbox. The order of casting corresponds to the time-
order of time nodes. Thus the first time node, in which the cross-section component is cast, has
the phase number 1, the second time node, in which the cross-section component is cast, has
the phase number 2 etc.

« Age —input the equivalent age of concrete, e.g. to take into account the elevated temperature
on the maturity of concrete.

» Prestressing —if the checkbox is checked, it means that in this node of time axis the prestress-
ing is introduced into the cross-section. The prestressing is applied from tendons, which have
set the appropriate order of prestressing. The order of prestressing corresponds to the time-
order of time nodes, in which the prestressing is applied. Thus the first time node, in which the
prestressing is applied, corresponds with the order of prestressing 1, the second time node, in
which prestressing is applied, corresponds with the order of prestressing 2 etc.

« Description - a comment to time axis point.
o Add-add new point on time axis.
o Delete — delete selected point from time axis.
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Name Time [d] Phase Age [d] Prestressing Description
110 00| 1 0,0

2lg 50 1

at 280| 2 W 0,0

4 tinf 18250,0

U

L & & *—>—
Time [d] 0,0 50 26,0 18250.0

10.1.1 Ribbon group Time axis points

Phase
———

Prestressing

Time axis points

Commands in ribbon group Time axis points:

o All—switch to draw all points of the time axis.
« Phase — switch to draw only the points, in which the cross-section component is cast.
« Prestressing — switch to draw only the points, in which the prestressing is applied.

10.1.2 Ribbon group Time axis label

Phase
|

Prestressing
Mame | Time

Time axis label

Commands in ribbon group Time axis label:

« Name — switch on/off drawing of name of the time axis points.
« Time — switch on/off drawing of the time of the time axis points.

« Phase — switch on/off drawing of cross-section component number at the corresponding time
axis points.

« Prestressing — switch on/off drawing of cross-section component number at the cor-
responding time axis points.
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10.1.3 Ribbon group Cross-section

Mo draw —cale

|Current s

All

Cross-section

Commands in ribbon group Cross-section:

« Not draw — switch off the drawing of cross-section components for all time axis points.

« Current —switch to draw the existing cross-section components for the current time axis point.
The cross-section component age must be greater than three days to be able to check it at the
time of the time-axis node.

« All - switch to draw all existing cross-section components in all nodes of the time-axis.
» Scale —set the drawing scale of the cross-sections.
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10.2 Action stages
If IDEA RCS is started from superior application, construction stages may be set to read
only.

Click navigator command Current Section & Extreme > Action stages to edit increments of load
in particular nodes of the time axis. Particular nodes of the time axis and their properties are
displayed in a table in Main window.”

Ribbon group Recalculation of losses is available.

According to selected type of prestressing primary effect of prestressing are calculated and values of
secondary effects of prestressing can be defined

Determination of initial =tate of cross-section Calculate *

Increments of effects of characteristic permanent load (used for calculation of prestressing losses, ULS and 5LS checks)

Time N [kM] Vy [k_nl] Wz |k.N.| T |k.N.m| M: |k.N.m| Wz [kHm 7]
5.0 0,00 0,00 0,00 0,00 0,00 0,00
28,0 0,00 0,00 0,00 0,00 0,00 0,00
18250,0 0,00 0,00 0,00 0,00 0,00 0,00
Prestressing
Type of prestressing input  Stress after short-term losses i
Tendon Time [d] S pm0 [MPa] AT pr, occured [MPa] (7]
1 50 1354 00 -10,00
2 50 138400 -10,00
I
Total effect of prestressing caused by tensioned tendons
Time: [d] Effect of prestressing N [kN] Wy [kN] Wz [kN] T [kMm] My [kNm] Kz [kMm] (7]
5.0 Frimary -2509.20 0.00 0.00 0,00 -1198,79 0.00
Secondary 0,00 0,00 0,00 0,00 0,00 0,00
I

Determination of initial state of cross-section — select the mode of determination of initial state of
cross-section. If User input/Import is set and the type of prestressing input is set to Stress after
long-term losses or Estimation of prestressing losses, the tables to define user values of initial
cross-section state are displayed.

Table Increments of effects of characteristics permanent load

Values of load increments for particular points of time axis are specified in particular table rows.
Those loads can be transferred into load effect for check in particular time.

Type of prestressing — select type of losses calculation and determination of primary effects of
prestressing. Following modes of prestressing input can be chosen:

» Estimation of prestressing losses — for each tendon in the appropriate time of prestressing
the value of maximal stress in tendon is displayed in the table below the list. Coefficient for
determination of short-term and long-term losses can be specified.

« Stress after short-term losses —in the table below for each tendon in the appropriate time
of prestressing the value of calculated stress in prestressing reinforcement just after intro-
duction of prestressing and the value of relaxation occurred in the past is displayed. Table with
results of long-term losses is displayed in Data window.

« Stress after long-term losses —in the table below for each tendon and the appropriate time
of prestressing the stress in tendon after long-term losses can be specified.

Table Total effect of prestressing
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Calculated values of primary effects of prestressing in cross-section are displayed in the table. User
defined values of secondary effects of prestressing can be entered into row Secondary effects of
prestressing.

10.2.1 Effect in cross-section components

If mode User input/Import of determination of initial state of cross-section is set, the tables to define
user values of initial cross-section state are displayed.

Effects in cross-section components

Type of effects Internal force

-
_—

Time: Component Mlhhl.l ﬁ|m| Wz [kM] T|h’-.|.m| Mx |Jd-.|.m| Mz |H-.I.|11| &
0,0 { 0,00 0,00 0,00 0,00 0,00 0,00
5,0 1 0,00 0,00 0,00 0,00 0,00 0,00
28,0 1 0,00 0,00 0,00 0,00 0,00 0,00
2 0,00 0,00 0,00 0,00 0,00 0,00
182500 1 0,00 0,00 0,00 0,00 0,00 0,00

- 2 0,00 0,00 0,00 0,00 0,00 0,00

Stress in reinforcement bars

Determination of initial ffects User input / Import =

Bar os 0,0 [MPa] @5 5,0 [MPa] o5 28,0 IMPa.I o5 18250,0 [MPa] (7}

1 0,00 0,00 0,00 0,00

2 0,00 0,00 0,00 0,00

3 0,00 0,00 0,00 0,00

4 0,00 0,00 0,00 0,00

5 0,00 0,00 0,00 0,00
- 0,00 0,00 0,00 0,00

According to the selected type of effect either internal forces or deformation plane can be defined for
individual cross-section part at the times of the time axis.

If the Determination of initial effects is set to User input/Import in the Stress in reinforcement
bars table, the initial stress can be defined for each reinforcement bar at each time of the time axis.

10.2.2 Ribbon group Recalculation of losses

Automatic  Start

| Recalculation of .. |

« Automatic —if the option is selected, the stresses after long term losses are recalculated auto-
matically after each change in the tables of action stages.

« Start — calculate the stresses after long term losses for the currently defined values.

10.2.3 Ribbon group Resultant of stage

En Current

Resultant of ...
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« Entire - internal forces will be related to the centroid of concrete cross-section (without the rein-
forcement) with modulus of elasticity at the age 28 days. All phases of cross-section are taken
into account in the case of composite cross-section irrespective of the fact if they currently
exist..

« Current - internal forces will be related to the centroid of transformed cross-section determ-
ined from currently existing phases of cross-section and their prestressing reinforcement.
Change of modulus of elasticity due to concrete aging is considered in all phases of cross-sec-
tion.
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11 Load effects input

For the current section and current loads extreme (set in lists Current section and Current
extreme in top of Navigator), click navigator command Current Section & Extreme > Internal
forces to launch the input-dialog of sectional internal forces. The forces are input by the user into
particular Load Combination types. The combinations may be of various types. Each type of
combination is used for different checks:

o Fundamental ULS - values of internal forces defined in this combination type are used to per-
form ultimate limit states checks and detailing check.

« Accidental - values of internal forces defined in this combination type are used to perform ulti-
mate limit states checks.

« Max. cyclic loads — the combination for fatigue check to calculate the maximal stress range.
« Min. cyclic loads - the combination for fatigue check to calculate the minimal stress range.

« Characteristic load combination — values of internal forces defined in this combination type
are used to perform stress limitation check.

o Quasi permanent load combination — values of internal forces defined in this combination
type are used to perform stress limitation check, crack widths check, stiffness check and flex-
ural slenderness check.

If the checkbox in column Use is not on, the appropriate combination is considered as not defined.
Thus the checks, which require this combination, are not performed.

11.1 1D section internal forces

If IDEA RCS is started from superior application, forces for 1D desigh members may be
set to read only.

The entered forces are always related to [0, 0] point of the section.

Combination tvpe o Use N [kN] WV [kN] Wz [kN] T [kMm] Iy [kNmi] [z [kNm] 9
Fundamental ULS 0,0 0.a 0.0 0.0 2128 0,0
Accidental 0,0 0,0 0,0 0,0 0,0 0,0
Max. cyclic lad 0,0 0.a 0.0 0.0 0,0 0,0
Min. cyclic load 0,0 0.0 0,0 0,0 0,0 0,0
Characteriztic 0,0 0,0 0.0 0,0 0,0 0,0
Quasi-permanent 0,0 oo 0.0 0.0 0.0 0,0

| My
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11.2 2D Section internal forces

If IDEA RCS is started from superior application, forces for 2D design members may be
set to read only.

For 2D member sections the load effects are defined in the centroidal plane. By default, the checks
are performed in the direction of the principal stresses calculated from the entered internal forces. In
the table below the load effects input table, it is possible to define different directions for the
performed checks.

Ribbon group Recalculation of design forces is available when entering internal forces for 2D
members.

The internal forces components are filtered according to the selected design member type:

Comkination type A Use rree [kMmim] | orny (kM) | oy [kMmdm] nz [kM/m] ny [kM/m] nay [kMSm] e [kMm] ay [kM/mi] _0
Fundamental ULS 171,24 11853 .0 17082 S17EET .0 -0.8 39,4
Accidental 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Iax. cyclic load 0.0 .0 .0 .0 .0 .0 0.0 0.0
Min. cyclic load 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Characteristic 0,0 0,0 0,0 0,0 0,0 0,0 00 00
Quasi-permansnt 1714 11852 0.0 -1704.5 -17257 0.0 0.0 0.0
Combination type | Checked direction Angle from x-axis 7] o

Fundamental ULS Principal stress dirsction s 0.0

Accidental User direction hd 0.0

Iax. cyclic lead User direction hd 0,0

Min. cyclic load U=er direction hd 0,0

Characteristic Principal stress direction b 0.0

Quasi-permansent Principal stress direction - 0.0

| Sign convention of internal forces | | Recalculated internal forces in input direction by theory of Baumann |

The recalculated internal forces using the Baumann Theory are displayed in the data window for the
user defined internal forces.
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Recalculated design forces

Design forces in centroidal plane for ULS combination

Angle Concrete strut n upper n lower nd md vd

[°1 [ kN/m ] [ kN/m ] [ kN/m ] [ kNm/im ] [ kN/m ]
45,0 Mo -755,56 755,56 0,00 119,00 0,00
135,0 Mo -120,63 120,63 Q0,00 19,00 60,00

Design forces in centroidal plane for 5LS Characteristic combination

Angle Concrete strut N upper N lower nd md vd

[°1 [ kMim ] [ kMim ] [ kN/mi ] [ kNm/m ] [ kN/m ]
0,0 Mo -B07,54 507,94 Q,00 50,00 Q,00
90,0 Mo -507,94 507,94 0,00 50,00 0,00

Design forces in centroidal plane for 5LS Quasi-permanent combination

Angle Concrete strut n upper n lower nd md vd

[°1] [ kMim ] [ kMim ] [ kN/mi ] [ kNm/m ] [ kN/m ]
0,0 Mo -B07,04 507,94 Q,00 &0,00 0,00
90,0 Mo -507,94 507,94 a,00 50,00 0,00

Recalculated forces

Normal forces (design and in principal stress direction) at surfaces for ULS combination

Surface Checked direction n1 n2 ol F 4 Angle n surface
[kN/m]  [kN/m] =] [ m ] [°1 [ kNim ]
Upper Principal stress direction -120,63 -755,56 -45,0 153 -45,0 -120,63
Upper Perpendicular directicn -120,63 -755,56 -45,0 153 45,0 -755,56
Upper Compressive concrete strut -120,63 -755,56 -45,0 153 90,0 0,00
Lower Principal stress direction 755,54 120,63 45,0 158 45,0 755,56
Lower Perpendicular direction 755,54 120,63 45,0 153 135,0 120,63

11.2.1 Ribbon group Recalculation of design forces

Automatic  Start

Recalculation of ...

« Automatic —if the option is selected, the design forces are recalculated automatically after
each change in the table of internal forces in section.

« Start — calculate design forces for the currently entered internal forces.
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11.3 Second order effects
For the current section and current loads extreme (set in lists Current section and Current
extreme in top of navigator), click navigator command Current Section & Extreme > Second
order effects to launch the input-dialog of end moments acting in the compression member and to
calculate the second order effects. The end moments can be entered only if the compression
member type is used for the current section.

The end moment values, the recalculated internal forces, biaxial bending and slenderness are
displayed in the Data window.

Ribbon group Recalculation of internal forces is available.
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7

First order end moments

Combination type Load type

Il [kMrn]

Idz [kMm]

Fundamental ULS Begin

(%71
=1
[=1

non
LY

=1
L=

=1
L=

Accidental Begin

f=1
L=

f=1
L=

=
L)

=
L)

ﬁ The first order end mements MO1 and MO0Z acc. to 5.8.3.1 (1)

Jata

Recalculation of internal forces (second order effect and imperfection)
Ultimate limit state - fundamental combination of actions

e Naa Meayz = Moyiz | Mz | Mogayw: | Maye | 0wy | Elzy | Sosomy | S2my | EEoay
[kN] [kNm] | [kNm] | [kNm] [kNm] [kMm] | [mm] | [mm] [m] [mm] [mm]
¥ -200,0 1929 50,0 17,9 67,9 | 1250 62 22 a5 156 241
z -200,0 16,0 0,0 45 16,0 0.0 1] ] 20 0 20
Biaxial bending
Myl Dy Aol By {8/ Nag) /(4] Dag) (82 Deg) ! (Byf Ngq) Check
400 0,25 0,08 12,06 | Uniaxial bending
Monconformity
Nonconformities

Second order effects with respect to z-axis are ignored because the slenderness A is below a certain
valug Alim (see EM 1992-1-1 aricle 5.8.3.1 (1),

Slenderness

1 Iy i

A

B

C

n

A

Mam

AIS ' mp | m  mm | H | B H | H H M eI
'_-.fJ- 5,00 10,00 115 077 1,21 0.70 0,21 86,60 28.08 | 2'nd order
7L 5,00 2.50 115 0,9z 1,21 0.70 0,21 21,65 33.74 | 1'st order

Nominal stiffness
Axis K; I Panr ls ; Kz El Ng Ty B
H [mm-] [ [mm*] [ [MNm?] [kM] -] [
'_-.fJ- 0,06 2133333333 1,50 45563540 011 13 -1248.86 9 60 1,03
=L 0,00 2133333333 0.41 45563540 0.00 0 0.0 9 60 0,00
: By (i P iy, Pm Mg, Mgz
Axis [ 3 [ fkNm] [kNm]
yL 0,00 1,00 0,84 1,00 G0 0.0
L 0,00 1,00 .88 1.00 0.0 0.0
A Az K1 Ks Eca i} p
[mm?] [mm?] [ M [MPal [ ¥
180000 1963 1,32 1,00 28357 6 0,23 1,68

11.3.1 Ribbon group Recalculation of internal forces

& =

Automatic  Start

Recalculation ofi...
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« Automatic —if the option is selected, the internal forces including second order effects and
imperfections are recalculated after each change in the table of end moments.

» Start — calculate internal forces including effect of second order and imperfections for the cur-
rently defined end moments.
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11.4 Load effects on staged sections

If IDEA RCS is started from superior application, forces staged sections may be set to
read only.

Following combinations are used for check of staged sections:
« Fundamental ULS — values of internal forces defined in this combination type are used to per-
form ultimate limit states checks and detailing check.

« Accidental - values of internal forces defined in this combination type are used to perform ulti-
mate limit states checks.

« Max. cyclic loads — the combination for fatigue check to calculate the maximal stress range.
« Min. cyclic loads - the combination for fatigue check to calculate the minimal stress range.

« Characteristics combination — values of internal forces defined in this combination type are
used to perform stress limitation check

« Frequent combination — values of internal forces defined in this combination type are used to
perform brittle failure check and crack width check.

» Quasi-permanent combination — values of internal forces defined in this combination type
are used to perform stress limitation check, crack widths check, stiffness check.
Load effects are defined by particular components for staged sections— sum of permanent loads,
sum of leading variable actions and sum of accompanying variable actions.

Ribbon groups Load internal forces and Resultant of stage are available.

Effectz of design load (at the time of check)

Combination type Use Load type LR Wy [kN] Wz [kN] T [khm] Iy [khm] 1z [khm] (7}

Fundamental ULS i 0,0 0,0 100,0 0,0 20000 0,0
0.0 0,0 20,0 20,0 30000 0.0

3048 T 0.0 0.0 0.0 27222 61,0

Accidental 0.0 o0 o0 o0 0.0 0.0
Characteristic 0.0 0.0 2000 0.0 27000 0.0
0.0 0,0 50,0 0,0 25000 0.0

3045, 7 00 00 0.0 2722.2 61.0

Freguent 0.0 0.0 200,0 0.0 27000 0,0
0.0 0,0 0,0 0,0 500,0 0,0

30487 00 00 0.0 27222 61,0

Quazi-permanent 0.0 0.0 2000 0.0 27000 0.0
0.0 0,0 0,0 0,0 0.0 0.0

3048,7 0.0 0.0 0.0 2722,2 61,0
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11.4.1 Taking load actions from action stages

i e S
All ULS  5LS

Load internal forces

Components of permanent load actions for particular combinations can be taken from action stages.
When taking load action from action stages, sum of all characteristics loads is created from all stages
of the same or less age than the is the age of current loads extreme.

To take actions from stages use commands in ribbon Load internal forces.
« All—takes actions from action stages to all combination types in current loads extreme. Value

of characteristic load for fundamental combination is multiplied by coefficient defined in
YGj,sup.

o ULS —takes actions from action stages to ultimate limit state combination in current loads
extreme. Value of characteristic load for fundamental combination is multiplied by coefficient
defined in yGj,sup.

« SLS - takes actions from action stages to serviceability limit state combination in current loads
extreme.
11.4.2 Ribbon group Resultant of stage
See Ribbon group Resultant of stage.
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12 Concrete reinforcement

For the current section (selected in Current section list at the top part of Navigator window)
navigator command Current section & Extreme > Reinforcement launches the definition of
longitudinal and shear reinforcement.

According to the type of current design member and shape of cross-section following ribbon groups
are available:

o For beam and compression member: Reinforcement, Import, export, Cross-section
points and Calculation.

» Forone-way slab: Reinforcement, Import, export, Cross-section points and
Calculation.

» Fortwo-way slab: Reinforcement, User settings, Longitudinal reinforcement, Delete,
Import, export and Calculation.
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12.1 Concrete reinforcement of 1D members
Main commands for 1D reinforcement operations are collected in ribbon group Reinforcement.

sl B=F=E

templates ~ =

4

L1l

Reinforcement

Commands in ribbon group Reinforcement:

« Reinforcement editor — launch input and modifications of 1D reinforcement using the Rein-
forcement editor — see Editor of reinforcement of 1D members.

» Design — switch on/off design of reinforcement (calculation of required number of bars) when
applying reinforcement template — see Reinforcement design.

« Strut optimisation — switch on/off performing the optimisation of concrete strut during
design and check of reinforcement to achieve the optimal utilisation of truss analogy com-
ponent selected in the code and calculation settings.

« Reinforcement templates — input cross-section reinforcement using predefined templates of
reinforcement — see Input of 1D members reinforcement by template.

o User templates — input cross-section reinforcement using user defined templates of rein-
forcement — see User defined reinforcement templates.

« Cover —concrete cover definition on individual cross-section edges — see Editing cover of
1D sections.

o Delete — see Deleting reinforcement.
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12.1.1 Editing cover of 1D sections
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.

h

Component/Edge
1/1
1/2
1/3
1/4
1/5
1/6
1/7
1/8
1/9
1/10
1/11
1/12
1/13
1/14
2/1
2/2
2/3
2/4

(=T == B = T Y Y W S

O Draw reinforcement
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12.1.2 Input of 1D members reinforcement by template

R =E

Reinforcement

L o H H
o - N
r 1 | B
lss ool
PR o

Reinforcement

ke

4l

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.

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

Longitudinal reinforcement

Mumkber of upper bars nRE 7 — n RBu

Upper bars diameter d .z 10

5

LE
! -—-a;:L n RBs

Mumber of lower bars n RB | 15

Lower bars diameter d 5 18

MNumber of edge bars nREs 0

Side bars diameter d g 10 -~ nRB.
Steel grade B 5008 | ¥ |y

Stirrups

Stirrups diameter dsg 10
Steel grade B 5008 = |
Diameter of mandrel by code
Torsion check

Stirrups cover cs

Stirrups distance

Maximum distance by code

Design summary N

Ratio [%]

Upper layer [ mm2 ] 909

Lower layer [ mm2 ] 4.1
Stirrups [ mm2/m ] 904

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

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 ,20 216 20°.

Main longitudinal reinforcement

Diameters in upper layer |

Diameters in upper layer | z

Diameters in lower layer | |4

Diameters in lower layer | 2

Steel grade B 5008

Distances between layers Minimum distance

Lengitudinal reinforcement for detailing

Add detailing reinforcement

Detailing bars diameter dpr

Longitudinal reinforcement on side of cross-section

Mumkber of edge bars nREs

Side bars diameter d sir

Stirrups

Stirrups diameter dg

Steel grade

Diameter of mandrel by code

Tersian check

Stirrups cover cg

Stirrups distance
Maximum distance by code

Asp |Ratio [%]

Upper layer [ mm2 ] 91,8
Lower layer [ mm2 ] 98,6
Stirrups [ mm2/m ] 95,0
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12.1.3 Input of one-way slabs reinforcement by a template

CERE RN

Reinforcemeant

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

Lengitudinal reinforcement r  dist RBu

Upper bars distance dist RB

Lower bars distance dist RE J":'.r

Upper bars diameter d y

k pdist RBL

Lower bars diameter d |

Bars matenal

Cover ¢ .

Design summary o

Ratio [%]

Upper layer [ mm2 ] 945
Lower layer [ mm2 ] G558

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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12.1.4 Editing stirrups

Stirrups defined by templates or in Reinforcement editor can be modified in tables in the Data
window.

Properties of stirrup (selected by mouse in the Main window) are displayed in table in Data window.

Stirrups “Vertices
. & ) 2z . |ndm First edge length | Last edge length b zZ
Stirrup | Type e Iaterial T Shear Torsion -] o o [mm] [mm]
Verfices derived from shape|8 BEQ0B |+ ZUD 2,50 1) -66 733
2| -B6 -899
Vertices derived from shape|d BSO0R |- ZIJD O O 250|200 200 56 s
4| 66 733

According to selected stirrup type, the following properties can be adjusted in Data window:

« Forastirrup created from a template, it is possible to adjust the stirrup diameter, material char-
acteristics and the distance between two adjacent stirrups, check type and radius of mandrel
as a multiple of stirrup diameter. The positions of the stirrup vertices are listed in a Vertex table
and can’t be changed by the user.

» For separately user defined stirrups, there is a list of coordinates in the Vertex table. In this list,
the coordinates are editable by user.

12.1.5 Editing links
Links defined by templates or in Reinforcement editor can be modified in tables in the Data window.

Properties of link (selected by mouse in the Main window) can be edited in the data window.

Layers of links

Link o] Diztance  n As 58 Tigr v TreriETY Edge link distance | Upper cover | Lower cover | N dm Anchorage length \aterial

[mm] [mm]  [fm] [mme] [mm] [mm] [mm] [mm] [-1 [mm ]

5 200 5,00 141 200 Symmetrically ~ || 100 2 2 160 =0 B5008 | |
2 B 200 500  [141 200 User input - |50 24 24 180  [s0 B 5008 | |

Diameter, distance between axes of links, top cover, bottom cover, distance along the design
member, mandrel diameter, anchorage length and material of the links layer can be edited in the
Layers of links table.
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12.1.6 Longitudinal reinforcement editing

Longitudinal reinforcement defined by templates or in Reinforcement editor can be modified in tables
in the Data window.

Properties of longitudinal reinforcement (selected by mouse in the Main window) can be edited in the
data window.

12.1.6.1 Editing common reinforcement properties

ldentical properties for all bars

Identical “alue
@[ mm ] Wl 20
Material B 5008 | ¥ [

Material and diameter of bars can be mass-edited for all reinforcement bars of longitudinal
reinforcement of 1D and 2D members.

Common bar properties can be edited in table Identical properties for all bars. If checkboxin
column Identical is checked, diameter of all bars or material of bars can be set in column Value.

If the checkbox Identical is checked, column for editing of reinforcement diameter or column for
editing of material is not available it main tables for reinforcement editing.

12.1.6.2 Properties of longitudinal reinforcement layers

According to the selected 1D design member’s longitudinal reinforcement type, the following
properties can be adjusted in Data window:

« Forareinforcement layer created from a template, it is possible to adjust the number of bars in
table Reinforcement layers. The properties of bars in the selected layer are listed in the table
Layer details, where the bent-up bars can be defined — see Layer details. Coordinates of
individual bars cannot be changed.

Reinforcement layers

Laver T %] 0 As Material Begin " Begin £ End % End £
yer Iype [mm] [mmz2 ] [mm] [mm]  [mm] [mm]
1 |uniform 1ayer |18 s |s04 - - 90 202 90 202

2 |uniform tayer|16 4 |s04 [ 5008 [~ / [+° -202 90 -202

» Forareinforcement layer defined by the diameters layout it is possible to modify the layout of
bars in individual layers, the definition mode of calculation of distance between layers or the dis-
tance between layers in table Reinforcement layers. The properties of bars in the selected
layer are listed in the table Layer details, where the bent-up bars can be defined — see Layer
details. Coordinates of individual bars cannot be changed.

Reinforcement layers

Layer Barsin layer 1 Barsinlayer 2 Barsin layer 3 Barsin layer 4 Bars in layer 5 [rnAns:IZ] Material Distances between layers Use; :.::a;nc&
1 216 402

B 500B ' Winimum distance A
B 5008 -|_/ Winimum distance | ¥

» For areinforcement layer defined by coordinates of beginning and end point, it is also possible
to change the start and end point of a layer in table Reinforcement layers. The properties of
bars in the selected layer are listed in the table Layer details, where the bent-up bars can be
defined — see Layer details. Coordinates of individual bars cannot be changed.

2 3x20 942
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Reinforcement layers
EndZ

Layer T n Az WMaterial First point  distance ¥ distance Z Begin ¥ Begin 2 Last point  distance " distance Z End ¥

yer| [ype [mm] [mm2] Origin [mm] [mm]  [mm] [mm] Origin [mm] [mm] [mm]l [mm]
1 |Uniform layer |16 4 [s0s 85008 |~ | / [vertex 1 |30 30 -120 -220 vertex 1| 270 30 120 -220
2 |Uniform layer|18 D B500B |~ | / |vertexd |30 30 120 220 vertex 4| 270 T 120 220

For a reinforcement layer defined at cross-section edge, value of cover to particular cross-sec-
tion edges can be edited in table Reinforcement layers on cross-section edge. The prop-
erties of bars in the selected layer are listed in the table Layer details, where the bent-up bars
can be defined — see Layer details. Coordinates of individual bars cannot be changed.

Reinforcement layers

Laver T (5] As Material Begin " Begin £ End ¥ End Z

yer Iype [mm] [ mmz2 ] [mm] [mm]  [mm] [mm]
1 |uniform iayer |18 s |s04 — 112 212 11 212
2 |uniform tsyer|16 s |s04 |E, - ,l 7 |12 212 112 212

o Forindividual user defined bars, there is a list of coordinates and bends in the Reinforcement
bars table. Here, the coordinates and bends properties are editable by the user.

Reinforcement bars

Laver @ As — First point  distance ¥ distance 2 v z S fp |%xz vz
Yer type [mm] [mm2] Origin [mm] [mm]  [mm] [mm] -up ml 1)

3 Single bar |18 201 B 500 |- / ||Point 0.0 |-112 212 112 212 1

4 Singls bar |16 201 85008 [~ | / | Point (0,0) |37 =212 -37 212 [

« Forthe one way slab reinforcement layers created by template using the distance between
bars the diameter of bars and the distance between centres of adjacent bars can be edited in
the table Reinforcement layers. The properties of bars in the selected layer are listed in the
table Layer details. Coordinates of individual bars cannot be changed.

Reinforcement layers

Laver T & Distance As Waterial Begin % Begin £ End ¥ End Z
ver| e [mm] [mm]  [mm2] i [mm]  [mm]  [mm]  [mm]

1 |uniform layer |10 250 314 [Bsoos |~ / |7 £5 375 €5

2 |uniform tayer|10 200 393 [& 5008 -| / |-4CICI -65 400 -85

« Forthe one way slab reinforcement layers created by template using the number of bars in
layer the diameter of bars and the number of bars in layer can be edited in the table Rein-
forcement layers. The properties of bars in the selected layer are listed in the table Layer
details. Coordinates of individual bars cannot be changed.

Reinforcement layers

Laver T & Az Material Begin 7" Begin £ End Y End £
Ll [mm] [mm2] [mm]  [mm] [mm]  [mm]

1 Uniform layer |16 ] 1206 B 5008 |+ 462 g2 462 g2

2 Unifarm layer |16 8 1608 |E. 5008 ,l /|62 62 462 62

For the one way slab reinforcement layers created by definition of spacing the distance
between adjacent bars, the mode of edge bar definition, the distance of the edge bar to the
cross-section edge and the cover can be edited in the table Reinforcement layers for one-
way slab. The properties of bars in the selected layer are listed in the table Layer details.

Coordinates of individual bars cannot be changed.
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Reinforcement layers for one-way slab

8 n Distance . . Edge bar distance  As Cover .
Layer Type [mm] o Edge bar specification T [mm2] Surface for cover {mm] IMaterial
Uniform layer |10 500 200 Symmetricaly = | 190 393 Lower 20 B 5008 | =
2 |uniform tayer|10 500 (200 User input - (195 393 Uppsr 30 BE00B |~

If proper checkboxes Identical are selected in table Identical properties for all bars, diameter or
material of reinforcement bar can be changed in this table. If checkboxes are off, diameter or material
can be edited in table of particular reinforcement type.

12.1.6.3 Layer details

Laver detailz

Bar 2 Iaterial kL 2 Bent-up b Tz vz
Ll el [m] (7] ([°]

5 20 B 5008 -52 -B85 1

g 20 E 5008 0 -BB5 1

7 20 E 5008 52 -B85 ]

8 20 B 5008 -52 -G44 ]

] 20 B 5008 52 -5dd4 1

Properties of individual bars in current layer are displayed in table Layer details. Columnsin the
table:

o 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 dis-
played.

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

« sb —input distance between individual bent-ups.

« aXZ —input angle of bent-up bar in XZ plane of cross-section (to longitudinal axis of member).
» aYZ —input angle of bent-up bar in YZ plane of cross-section (to longitudinal axis of member).

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 91

12.2 Editor of reinforcement of 1D members

To launch reinforcement editor click Reinforcement editor in ribbon group Reinforcement in
navigator command Current Section & Extreme > Reinforcement.

Current reinforced section is displayed in the main window of reinforcement editor.
Following tabs are displayed in the data window of reinforcement editor:
« Cover —table of concrete cover on individual cross-section edges is displayed.
« Stirrups —tables of stirrups properties are displayed.

« Longitudinal reinforcement — tables of longitudinal reinforcement properties are displayed.

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

G

3]
ra
[
[=3]
2]
=]
0
0

-y o

4 5
LX *
Data
Covers Stirrups | Longitudinal reinforcement

Lengitudinal reinforcement [ -Newinline-| [-Newonedge | [-New onall edges-| [-Explode fayer

Layer| Type As [mm2] Material Layer | Bars

Uniform layer|| 1571 E 5008 e 4 Layer details

ofrmy
Uniform layer| 1232 Edge
Uniform layer 628 Cover
Unifarm layer 628 B.5008 -]
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12.2.1 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.
Concrete cover at particular cross-section can be modified in table on tab Cover.
Cover can be defined:

« toindividual cross-section edges, if option All edges is selected.
« toindividual cross-section surfaces, if option All edges is not selected.

Covers O All edges

Cowver [mm]

> |[Lower edge | 30

Upper edge | 30

Other edges| 30

Covers |7 Al edges
Edge| Cover [mm]

> |1 30

30

2
3 30
4 30

n

30

30
30
30

[ A
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12.2.2 Input of reinforcement by template

SCmEmal

| templates ™
Reinforcement input
[ ;II- I-'I-: ;ll I-i-: . USET
—r =

" ™ templates *

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.

» Design — switch on/off design of reinforcement (calculation of required number of bars) when
applying reinforcement template — see Reinforcement design.

« Strut optimisation — switch on/off performing the optimisation of concrete strut during
design and check of reinforcement to achieve the optimal utilisation of truss analogy com-
ponent selected in the code and calculation settings.

« User templates — input cross-section reinforcement using user defined templates of rein-
forcement — see User defined reinforcement templates.

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

Mumkber of upper bars nRE

Upper bars diameter d .z

Mumber of lower bars nREB |

Lower bars diameter d 5

MNumber of edge bars nREs

Side bars diameter dgg

Stesl grade

Stirrups

Stirrups diameter dsg

Steel grade

Diameter of mandrel by code

Torsion check

Stirrups cover Cs

Stirrups distance

Maximum distance by code

Design summary N

Ratio [%]

Upper layer [ mm2 ] 909

Lower layer [ mm2 ] 941
Stirrups [ mm2/m ] 904

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.

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 ,20 216 20°.
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Main longitudinal reinforcement

Diameters in upper layer |

Diameters in upper layer | yz

Diameters in lower layer | 4

Diameters in lower layer | 2

Steel grade B 5008

Distances between layers Minimum distance

Lengitudinal reinforcement for detailing

Add detailing reinforcement

Detailing bars diameter dor

Lengitudinal reinforcement on side of cross-section

Mumkber of edge bars nREs

Side bars diameter dsin

Stirrups

Stirrups diameter ds

Steel grade

Diameter of mandrel by code

Tersian check

Stirrups cover cg

Stirrups distance

Maximum distance by code

Design summary j/

Ratio [%]

Upper layer [ mm2 ] 91,8
Lower layer [ mm2 ] 980
Stirrups [ mm2/m ] 95,0
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12.2.3 Input of one-way slabs reinforcement by a template

U Fu-N]

Design ;II_‘;_-_; :n — N - User

templates ™

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

» Design — switch on/off design of reinforcement (calculation of required number of bars) when
applying reinforcement template — see Reinforcement design.

« Strut optimisation — switch on/off performing the optimisation of concrete strut during
design and check of reinforcement to achieve the optimal utilisation of truss analogy
component selected in the code and calculation settings.

« User templates — input cross-section reinforcement using user defined templates of rein-
forcement — see User defined reinforcement templates.

Longitudinal reinforcement r _dist RBu

Upper bars distance dist RB )

Lower bars distance dist RE | "'1}

Upper bars diameterd |

k pdist BB

Lower bars diameter d |

Bars material

Cowver c .

Design summary .'

Ratio [%]

Upper layer [ mm2 ] 985
Lower layer [ mm2 ] G858

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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12.2.4 Reinforcement design

The reinforcement design can be performed, when applying reinforcement template on design
members of type Beam and One-way slab.

To perform the design, option Design in ribbon group Input by reinforcement templates must be
switched on.

The design of number of longitudinal reinforcement bars and design of stirrups distance according to
the current reinforcement diameters is performed, when launching the dialog of reinforcement
template. The design is performed respecting all load extremes, which are assigned to the current
reinforced cross-section. ULS checks of capacity N-M-N , shear, torsion, interaction and crack width
check should satisfy for the designed reinforcement.

Table of reinforcement areas of longitudinal and shear reinforcement is displayed in the bottom part
of reinforcement template dialog:

o As,d —designed area of required reinforcement.

o As,p —area of real reinforcement of required reinforcement.

» Ratio —ratio of designed area to the real reinforcement area.

» Recalculate — button gets active after change of reinforcement template parameters. Click the
button to perform new design of number of longitudinal reinforcement bars and design of stir-
rups distance, respecting the current diameters of appropriate reinforcement bars.

. W displays tooltip describing design assumptions.

Design summary i

Acd Asp |Ratio [%]

Upper layer [ mm2 ] 5066 5309 0954
Lower layer [ mm2 ] 27096 2815 903
Stirrups [ mm2/m ] 1065 1122 45,0
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12.2.5 Shear reinforcement
Shear reinforcement of beams and columns is defined using stirrups. Shear reinforcement of one-
way slabs is defined using links.

12.2.5.1 Stirrups

" o«

Stimups, | Longitudinal C
lirks ™ bars T

= E Mew general stimup

;
ﬂ Mew around bars

ﬂ Mew from points
% Explode stirrup

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

o New general stirrup —adds a new stirrup by coordinates of stirrup vertices and stirrup dia-
meter.

« New around bars —adds a new stirrup by vertices defined by selection of longitudinal rein-
forcement bars.

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

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

o 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.

o 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.
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Z
|
1 8 132 362
|L=_<J L
2 3 7 o
Y [
i
i
’
, h® 132]

4
LX

Data

Covers | Stirrups | Longitudinal reinforcement

Stirrups | MNew || New around bars || New from points || Explode stirrup |

Type @ [mm]| Material Distance [mm]| Shear| Torsion

1 | Vertexes derived from shape 8 m 200 4 Stirrup detail
2 | Vertexes derived from shape| 8 & 5008 'la 200 ndm 25

Stirrup | Vertexes
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12.2.5.1.1 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.

Stirrup | Vertices

4  Stirrup detail

Closed O

Crigin Paoint {0,0) G

Properties group Stirrup detail:

o n dm —inputvalue of mandrel diameter.

« Closed —if the option is selected, stirrup branch between first and last vertex is created auto-
matically.

« Origin - vertex coordinates are related to point, which is selected it the list:
« 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.

sirp

Y [mm] | Z [mm] | Ycg [mm]| £cg [mm]

> |50 50 -100 -200 [
250 |50 100 -200 M
250 450 100 200 [

50 450 | -100 200 [

Stirrup vertices are defined in the table on Vertices tab. Coordinates can be copied from Microsoft
Excel table also.

. Y,

« Z—input vertex coordinate related to the selected origin.

« Ycg,

« Zcg - vertex coordinate related to the centroid of cross-section is displayed.

. E\ - adds new vertex row to the table..

. E - deletes appropriate row from the table.
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12.2.5.1.2 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:

o Sequential selection of bar numbers in Reinforcement bar lists .Click E\ to add new item

behind current row. Click E to delete current row.

o 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.

- . ] s ! 1

4 Stimup : :
& Imm] |1'3 | -i‘5 1 2 1-.‘4
Material B 5008 - |
Shear check i.ﬂ 2
Torsion check
Distance [mm] | 200 | |

Selection of bars to creats new stirrup shaps

| Start selection of bars by mouse | 43 2
o
B SEET
7 z) () [ 13
= & [ ]
31 z) () [ .
5 a () [
14 16
£
| Ok || Cancel

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.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 102

« Distance —input value of longitudinal distance between stirrups

» 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:

« Finish selection of bars —finishes selection of bars, Close stirrup and Step back dis-
appear. Stirrup is not closed automatically.

« Close stirrup —closes stirrup creating branch between first and last defined point, fin-
ishes selection of bars.

o Step back —deletes last defined stirrup branch.
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12.2.5.1.3 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:

o Sequential selection of vertex number in Point lists .Click E\ to add new item behind current

row. Click E to delete current row.

« 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.

i i citi i .
cross-section vertices X

4  Stimup ‘e
3 (]
Material B5008 |«

Shear check
Torsion check
Distance [mm] 200

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

4 - Cross-section vertex =

| 5 - Cross-zection vertex

A

| 12 - Intersection of edges -

| 11 - Intersection of edges -

) ) ) @
E3ESHESIESIES

|4 - Cross-zection vertex -

-

Craw outline paints
Draw intersection points
Label points

ok || cancel

Particular dialog options:

o @ —input value of stirrup diameter.
o Material — select or edit material of stirrup.
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» 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.

« Diameter of mandrel by code — switch on/off automatic determination of stirrup mandrel dia-
meter by national code.

o ndm —input value of mandrel diameter.

» 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 com-
mands:

» Finish selection of points —finishes selection of points, Close stirrup and Step
back disappear. Stirrup shape is not closed automatically.

» Close stirrup —closes stirrup creating branch between first and last defined point, fin-
ishes selection of bars.

o Step back —deletes last defined stirrup branch.

« 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.

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

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

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

12.2.5.1.4 Exploding stirrups

To convert stirrup to general stirrup defined by vertices click Explode stirrup in ribbon group
Stirrups.
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12.2.5.2 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.

« nh—the calculated number of links per meter is displayed.

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

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

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

« cl-inputthe value of concrete cover at the lower edge of the cross-section.

« ndm —input the requested value of mandrel diameter as multiple of link bar diameter.
« Ibd —input the requested value of anchorage length.

« Material — select material of link bar.

. E - delete links layer.
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1000
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Covers Longitudinal reinforcement | Links

Layers of links

Link| @ [mm] Distance [mm]| n [-] As [mm2]| 5¢ [mm]| cu [mm]| cl [mm]| n dm [-]| Ibd [mm]| Material 4 Link layer details

Edge bar spedification Symmetrically
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12.2.5.2.1 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 |L|rser input '|

Edge bars distance [mm] | 50 |

Properties group Link layer details:

» Edge bar specification — select mode of edge bar definition:

o Symmetrically — links are positioned automatically to get the same distance between
edge links and cross-section edges.

o User input
« Edge bars distance — input distance of first link from the cross-section edge.
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12.2.6 Longitudinal reinforcement

e |0

Longitedingl| Delete
bars b L

# pewin line |
™ Mew on edge

¥ New on all edges |

-]

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

« 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.

o New on all edges - adds new layers of longitudinal reinforcement on all edges of cross-sec-
tion.

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

o 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:

« coordinates of the first bar in the layer, and the coordinates of the last bar in the layer,
« 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 Stirrups | Longitudinal reinforcement
Longitudinal reinforcement [ -Newin line| [-Newonedge-| [-New-onail edges-| |- Explode layer-|
Layer| Type As [mm2]| Matenal Layer | Bars
> |1 Uniform layer 942 E 4 |ayer details
> Srgebr €16 (350 o
4 Uniform layer| 1232 E 4 First point
PR r— EET—
6 | Uniformlayer 628 | [BS00B | Y ]
7 Uniform layer) 452 E Z [mm] -802
& Uniform layer) 452 B 5008 o i 4 |ast point
¥ fm)
Z [mm] -802

Columns in Longitudinal reinforcement table:

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

. E - delete the appropriate reinforcement layer.
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12.2.6.1 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.

Layer

]

Bars
Layer details
@ [mm] 16 |
n 2 |
First point
Origin |vertex 1 3
AY [mm] | 50 |
AZ [mm] | 50 |
¥ [mm] -175
Z [mm] -800
Last point
Origin |vertex 2 5
AY [mm] | -50 |
AZ [mm] | 50 |
Y fmm] 175
Z [mm] -800

Properties of reinforcement layer specified by coordinates on Layers tab:

Properties group Layer details:

@ — input diameter of bars in reinforcement layer.
n —input number of bars in reinforcement layer.

Properties group First point:

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.

AY,

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

Y,

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

Properties group Last point:

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.

AY,

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

Y,

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic

tel.: +4

20511 205 263, www.ideastatica.com



IDEA RCS User Guide 110

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

12.2.6.1.1 Layer details

Layer | Bars

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

>[5 ] 16 75 -800
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.
e Y,

o Z—distance of bar centre from cross-section centroid in direction of appropriate axis is dis-
played.

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

« sb—inputdistance between individual bent-ups.

o aXZ —input angle of bent-up bar in XZ plane of cross-section (to longitudinal axis of member).
o aYZ —input angle of bent-up bar in YZ plane of cross-section (to longitudinal axis of member).
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12.2.6.2 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.

Layer | Bars

4 |ayer details
@ [mm] |16 |
" 2 |
Edge | 5
Cover |A5dveﬁﬂed 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.
o n—input number of bars in layer.
« Edge —select edge, to which layer of reinforcement is related.

» As defined in cross-section — values of cover are taken from cross-section shape.

Existing stirrups are taken into account.

« 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 Layer details.

Cover —select mode of cover determination in the list. Following modes can be selected:
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12.2.6.3 Layers of reinforcement on all edges

To input 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.

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.

; g = 5
- Remnforcement bars on all cross-section eages 2.8

4 | ongitudinal reinforcement : : .
2 rmm] | 16 | A
Maximum distance [mm] | 200 | e p— 4
Cover [mm] | 30 |
. .
Material B 5008 1 E
i
T
- ...... ——
, .
- L]
L] -
(P——— e -
Craw cowver
ok || cancel

Individual dialog options:

o @ —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 Layer details.
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12.2.6.4 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.

Layer | Bars

4 | ayer details
@ [rmem] |10 |
n 4
Mumber 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.

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

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

12.2.6.5 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.

Layer | Bars

4 |Layer details
@ [rmim] | 10 |
Distance [mm] | 200 |
J8 5,00
Edge bar specification | User input & |
Edge bars distance [mm] | 100 |
Surface to cover | Lower & |
Caover [mm] | 20 |

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

Properties group Layer details:

o @ —inputthe 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:

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.
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« Diameter/2 —the distance of first bar from the edge is set as a half of the bar diameter.
« 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 cal-
culated value is displayed.

» Surface to cover —select the face, to which the layer is defined.
o Cover —input the value of concrete cover.

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

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 115

12.2.7 User settings of reinforced cross-section

i
Il
User Stirmups,
settings * limks =

==t .
i | Cross-section

" Torsion

Ribbon group User setting contains commands to modify some shear and torsion calculation
parameters of reinforced cross-section:
« Set for shear — input of user defined dimensions of effective cross-section for shear check.

« Set for torsion — input or modification of equivalent thin-shaped cross-section for check of tor-
sion.

12.2.7 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.

WLL

1

4 Cross-saction parametears

Uzer valus of shear width bw
Shear width bw [mm] 200
User valus of effective depth and lsver arm

Effective depth d [mm] 1530
Lever arm z [mm] 1377
User value of angle 8
Angle & [7] 40,0
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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12.2.7.2 Input of equivalent cross-section for torsion
Equivalent thin-walled section is used for calculation of torsion. Equivalent cross-section can be
calculated using:
« stirrups which are marked as effective for torsion
« areaand perimeter of real cross-section
« user defined values of cross-sectional area and perimeter.

~Equivalent thin-walled section for torsicn check R o [N

@) Create from real stirrups " a
) Calculate from area and perimeter T\‘
@ Manual input
4  Equivalent thin-walled section for tarsion check
Ak [mm?] | 198610 |
uk [mim] | 3888 |
e [mm] 90 | o ©
M~ &2
4 Stirmup for torsion - T
2 rmm] E |
Material B 5008 1 E
Distance [mm] | 200 |
Equivalent thin-walled section for tarsion check has been -
created,
0,
98
ok || Cancel

Particular options of dialog:

« Create from real stirrups — create equivalent thin-walled cross-section using outlines of stir-
rups, 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.

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

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

« 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.

« Manual input — values of area, perimeter and thickness of equivalent thin-walled cross-sec-
tion including diameter, material and distance of stirrups are specified by user.
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12.2.8 Deleting reinforcement

T ¢

Delete| Import,
i export *

T selectes S|

T A

Use commands in ribbon group Delete to delete reinforcement from cross-section:

« Selected — delete selected layer or bar of reinforcement.
« All-delete all reinforcement.

12.2.9 Import and export of reinforced cross-section

o

u

1,2 Edges
Import,
export ™ ||| 1,& Bars numbers
‘E: Impart i

? Export reinforced cross-section

T Export reinforcement

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

o Import —starts import of cross-section shape including reinforcement from text file.
o Export reinforced cross-section — starts export of reinforced cross-section to file.
« Export reinforcement- starts export of reinforcement to file.

12.2.10 View settings of reinforced cross-section

e[ (T

1,2 Edges

StiFmups| Dimension

1,2 Bars numbers shape lines ~

Ribbon group View settings can be used to set drawing options of reinforced cross-section:

« Fibre —select mode of fibres drawing in the list. One of following modes can be chosen:
« No labels —description of fibres is not drawn.
» Outside —fibre numbers are drawn outside the cross-section outline.
« Inside —fibre numbers are drawn inside the cross-section outline.
« Edges — switch on/off drawing of numbers of edges.
o Bar numbers —turns on/off drawing of reinforcement bar numbers.
« Stirrups shape —turn on/off drawing of dimensioned stirrups outside the cross-section.
« Dimension lines — switch on/off drawing of dimension lines:
« Standard — switch to drawing of standard dimension lines of reinforcement.

« Stationing — switch to drawing of dimension lines with distances related to reference
point.
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12.3 2D members reinforcement
Commands for 2D reinforcement operations are collected in ribbon group Reinforcement.

N B

""" User Delete
templates - =

3

Reinforcement

Commands in ribbon group Reinforcement:

« Reinforcement templates — input cross-section reinforcement using predefined rein-
forcement template — see Input of 2D members reinforcement by a template.

« User templates — input cross-section reinforcement using user defined templates of rein-
forcement — see User defined reinforcement templates.

« Delete — see Deleting reinforcement.

12.3.1 Input of 2D members reinforcement by a template
The basic reinforcement templates are available for sections of 2D members.

Bars diameter, angle between layers and the number of bars in the layers can be defined in the
dialog for reinforcement input to reinforced cross-sections of 2D members:

Reinforcement layout for bwo-way slab on lower surface %]
slab surface y
- &2

First layer angle 0,0 d
Bars material BS00A ~| & -~
Cover ¢ z 20 mm
First layer d1
Diamster d 1 10 mim -~
Number 4,00
Distance 250 mm
Input type Main -
Second layer
Diameter d 2 10 mim Q{p
Number 4,00 -
Distance 250 mm
Input type Main -

0K Cancel
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12.3.2 Input of new bars for 2D member cross-sections

Toinput layer of longitudinal reinforcement into member 2D cross-section click New in ribbon group
Longitudinal reinforcement.

The reinforcement is defined in layers. The layer is defined by parameters. Some of the parameters
are related. It means that changing one of them influences the other(s).

T/ Reinforcemnent layers
Upper surface Lower surface E
I~ I~ LU
L
i 2
) . 3 2
v 5L
— | Lol = e o™ E
2 2 2 A= o &
S Bl S
o &
)"l 3 o
. . @ ©
P I
i I— l—
Section2-2'
167676767,

I

(2)5.99612/m(B 500B),c=32mm

2 Number | Distance | Edge bar specification Angle [°] Surface / . Value [ mm ] .
) Type of input L Type Material

L L)y LT Bl D2 it ce L L, s, umim ] Blans Eccepticiloml

12 6 167 Distance / 2 hd 0.0 20 =
1 i ] Lower | = [ By clear cover = Wertical = | B 5008 = f ™
. & <PL ||l || | | - —

12 8 167 Distance / 2 - 80.0 32 -
e " ) Upper | = [ By clear cover = Wertical = | B S00B = f &

& Z2 | 52| || - — -
OK Cancel

Parameters of one layer:

« @ —input value of bar diameter for all bars in a layer

o Number /m - value defines the number of bars per meter in a layer. Value is recalculated after
the distance between bars changes.

« Distance —input value of distance between bars. Value is recalculated after the number of
bars changes.

« Edge bar specification — defines the type of calculation of the distance between the edge
bars from the slab section edge. One of following modes can be selected:

« 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.

« Diameter/2 —the distance of first bar from the edge is set as a half of the bar diameter.
« User input —the required value of the edge bar distance can be defined.

- Edge bar distance —calculated value of the edge bar from slab edge. If the Edge bar spe-
cification is set to User input, the value is editable.

« Angle —direction of the reinforcement bars
o As — calculated reinforcement area
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» Surfacel/plane —the surface selection for the definition of reinforcement. It can be the upper,
lower or centroidal plane

« Type of input — select the mode for definition of the layer position in relation to the slab sur-
face.

o Forthefirst layer at upper or lower surface following options are available:

« By clear cover —a value entered in the column Value defines the distance
between the bar’s exterior surface and the slab surface.

» By axial cover - a value entered in the column Value defines the distance
between the bar axis and the slab surface.

« Forthe second layer at upper or lower surface additional options are available:

« By clear distance from previous — a value entered in the column Value
defines the distance between two bar surfaces.

« By axial distance from previous - a value entered in the column Value defines
the distance between two bar axes.

« Forthe centroidal layer following options are available:

o Eccentricity — a value entered in the column Value defines the bar axis distance
from the centroidal slab plane.

» Eccentricity — the calculated value of the bar axis distance from the centroidal slab plane
« Type —setting for the reinforcement type. Available options:

o Main

« Distribution —the distribution bars are taken into account only in detailing checks
« Material — select reinforcement steel material grade defined for the layer

. - add new reinforcement layer into the table

. - delete reinforcement layer from table

« Import bars — click to import bar coordinates from a text file — see Format of text files for
import and export.
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12.3.3 Editing 2D members longitudinal reinforcement

Reinforcement layers Identical properties for all bars.

n Distance
1

. First bar pesition Angle As . alue
Layer Type first bar position = - e - Surface for cover Position type mm] Type \dentical alue

599|167 Distance / 2 - | 54 0.0 677 Lower By clear cover |20 ertical - @[ mm] |
[tk | et

12
Distance / 2 - 90.0 \Vartical - Material L B 008 |+
_.é

Layer details

.2 ig ] hiaterial [mm] Lmm]
& 12 E 5008 -334 62
7 12 B 5008 -167 62
K 12 B 5008 0 62
g 12 E 5008 167 62
g 10 [12 B 5008 334 62

According to the selected 2D member’s longitudinal reinforcement type, the following properties can
be adjusted in Data window:

o Number of bars per meter

« Distance between bars

» Edge bar specification

» Edge bar distance

« Angle of bar direction

« Area of reinforcement

« Value — bar surface distance from slab surface

o Type of reinforcement
If proper checkboxes Identical are selected in table Identical properties for all bars, diameter or

material of reinforcement bar can be changed in this table. If checkboxes are not selected, diameter
or material can be edited in table Reinforcement layers.

The same rules for input and recalculation of values, which are used when defining new
reinforcement, are applied when editing the 2D reinforcement layers.
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12.3.4 Shear reinforcement of 2D members

12.3.4.1 Ribbon group Links

Mew
Links
Use commands in ribbon group Links to define shear reinforcement in one-way slabs:

« New —add new links into the cross-section.

12.3.4.2 New links
Click New in ribbon group Links to add new links into the cross-section.

r@ Links ==

Links _
Diameter 6 mm I‘_ 240
Material B 5008 ;L r—
Distance in first direction 200) mm P P P P =
Number of links 5,00 fm i
Distance in second direction 200 mm ; P P y ’ —
Upper edge cover 200 mm
Lower edge cover 20/ mm — — / A s | — =
Diameter of mandrel by code = 2 2 ‘T
Diameter of mandrel 4000- | e - ’ . , T e
Anchorage length by code - ] 5
Anchorage length 50/ mm | Y‘ P . I P , ‘E; —
First layer angle 00|° i w

Sl X .

1 I‘_
Section 2 - 2"
P T I T T
OK Cancel

Options of Links dialog:

o Diameter —input diameter of link bar.
o Material — select material of link bar.

« Distance in first direction —input the distance between axes of links in first direction of the
cross-section (x-axis).

o Number of links — the calculated number of links per meter is displayed.

» Distance in second direction —input the distance between axes of links in second direction
of the cross-section (y-axis).

« Upper edge cover —input the value of concrete cover at the top edge of the cross-section.
« Lower edge cover —input the value of concrete cover at the lower edge of the cross-section.
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» Diameter of mandrel by code —if the checkbox is selected, the mandrel diameter is cal-
culated automatically according to the national code rules. Otherwise, the requested value of
mandrel diameter can be defined.

« Diameter of mandrel — input the requested value of mandrel as multiple of link bar diameter.

o Anchorage length by code — if the checkbox is selected, the anchorage length of link is cal-
culated automatically according to the national code rules. Otherwise, the requested value of
anchorage length can be defined.

« Anchorage length — input the requested value of anchorage length.

« First layer angle —input the angle between rows of links and the first direction of the cross-
section (x-axis).

12.3.4.3 Editing links
The properties of the selected link can be edited in the data window.

Layers of links
Link o Distance x Distance y Angle As Upper cover  Lower cover N dm Ancherage length Material
. Amm]  [mm]  [mm] [*] [mm2}m2z [mm]  [mm] (-]  [mom] T
1 & 200 200 0,0 707 20 20 4,00 S0
R A S N | ] |00 izl

Diameter, distance between links in the first cross-section direction, distance between links in the
second cross-section direction, angle of link rows, upper cover, lower cover, mandrel diameter,
anchorage length and material of the links layer can be edited in the Layers of links table.
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12.4 User defined reinforcement templates
See User defined reinforcement templates.

12.5 Deleting reinforcement

T 7

Delete Import E

- -

(AT selected

Use commands of drop-down button Delete in ribbon group Reinforcement to delete reinforcement
from cross-section:

« Selected — delete selected layer or bar of reinforcement.

o All—delete all reinforcement.

12.6 Import of reinforced cross-section

% g_: Fibre Mo Label | =

u U 1,2 Edges
Import | Export

-

1,2 Barz numbers

1 T Reinforced cross-zection

. "' Cross-section shape

'_.L!
L

T Tendons

Reinforcement

If IDEA RCS is started from superior application, some options of import may not be
available.

Commands for import of reinforced cross-section (geometry, reinforcement) from text file (format
*.NAV) are collected in drop-down button Import in ribbon group Import, export- see Format of
text files for import and export:

« Reinforced cross-section — start import of cross-section shape including reinforcement from
text file.

» Cross-section shape — start import of cross-section shape from text file.
« Reinforcement — start import of reinforcement from text file.
o Tendons — start import of tendons from text file.
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12.7 Export of reinforced cross-section

% Fikre Mo Label | = [r:
u 1,2 Edges

Export Stirrup
- 1,2 Bars numbers shaps

T Reinforced cross-zection
] T Crozs-zsection shape
|_F_1

H Reinforcement

T Tendons

Commands for export of reinforced cross-section (geometry, reinforcement) to text file (format
*.NAV) are collected in drop-down button group Export in ribbon group Import, export:

» Reinforced cross-section —exports the cross-section including the reinforcement to a file
(format *.NAV).

« Cross-section shape — exports only the cross-section without the reinforcement to a file
(format *.NAV).

« Reinforcement — exports only the reinforcement to a file (format *.NAV).
» Tendons —exports only tendons to afile (format *.NAV)

12.8 View settings of reinforced cross-section
Fibre Mo Label | = D:I L
1,2 Edges [ Ld

Stirrups | Dimension
1,2 Bars numbers shape lines -

View settings

Ribbon group View settings can be used to set drawing options of reinforced cross-section:

» Fibre —select mode of fibres drawing in the list. One of following modes can be chosen:
« No labels — description of fibres is not drawn.
« Outside —fibre numbers are drawn outside the cross-section outline.
« Inside —fibre numbers are drawn inside the cross-section outline.
« Edges — switch on/off drawing of numbers of edges.
o Bar numbers — turns on/off drawing of reinforcement bar numbers.
« Stirrups shape —turn on/off drawing of dimensioned stirrups outside the cross-section.
» Dimension lines — switch on/off drawing of dimension lines:
» Standard — switch to drawing of standard dimension lines of reinforcement.

« Stationing — switch to drawing of dimension lines with distances related to reference
point.
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13 Check results

The checks and evaluation of results are launched using navigator commands Current Section &
Extreme > Results. There is a separate tab for each check type in the Data window.

The cross-section check has a graphical and textual representation. Graphically, the presented
results are drawn in the Main dialog window. Results in textual presentation are displayed in the Data
window. For the checks, whose graphical presentation is not useful, a picture of reinforced cross-
section with overall dimensions and reinforcement data is displayed in the Main window.

The graphical presentation of checks is adjustable by a setting dialog. The setting is saved for the
check and later used when the picture is printed into report.

13.1 Setting of check execution of 1D members

For the current section, click navigator command Current Section & Extreme > Calculation
control to launch the dialog to select checks, which will be performed in the current section.

Capacity H-l-1
Zhear
Torzicn
Interaction
Fatigue
Stress limitation
Crack width
Flexural =lenderness
Detailing
Rezponze MN-K-K
Stiffnezzes
[1-M-k diagram

Unselect all | | Select all

Only selected checks are executed. Not selected checks are not calculated and the results are
empty. Thus they can’t be printed into a report.

« Capacity N-M-M — switch on/off the execution of the capacity check.

« Shear — switch on/off the execution of the shear check.

o Torsion —switch on/off the execution of the torsion check.

« Interaction — switch on/off the execution of the check of interaction of normal force, shear
force and bending moment.

« Fatigue — switch on/off the execution of the fatigue check. This combo box is available only if
the fatigue check is switched on in the Project data dialog.

o Stress limitation — switch on/off the execution of the stress limitation check.
o Crack width — switch on/off the execution of the crack width check.

« Brittle failure — switch on/off the execution of the brittle failure check. This combo box is avail-
able only for prestressed sections and if the code EN 1992-2 is switched on in the Project data
dialog.

» Detailing — switch on/off the execution of the detailing check.
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» Response N-M-M - switch on/off the execution of the response check.

» Stiffnesses — switch on/off the calculation of the stiffnesses of the cross-section.
« M-N-k diagram - switch on/off the calculation of the M-N- k diagrams.

o Unselect all —unselect all selected checks.

« Select all —select all checks.
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13.2 Setting of check execution of 2D members

Capacity M-I
Shear
Intsraction
Fatigue
Stress limitation
Crack width
Detailing
Rezponze N-K
Unzslsct all | | Select all

For 2D member sections the following checks are available:

« Capacity N-M - switch on/off the execution of the capacity check.
« Shear - switch on/off the execution of the shear check.

« Interaction - switch on/off the execution of the check of interaction of normal force, shear
force and bending moment.

« Fatigue - switch on/off the execution of the fatigue check. This combo box is available only if
the fatigue check is switched on in the Project data dialog.

« Stress limitation - switch on/off the execution of the stress limitation check.
« Crack width - switch on/off the execution of the crack width check.

« Detailing - switch on/off the execution of the detailing check.

» Response N-M - switch on/off the execution of the response check.

« Unselect all - unselect all selected checks.

« Select all —select all checks.

13.3 Setting the evaluated combination

Fundamental

Accidental
Extreme

Combinations

If the accidental combination is defined and switched on to be used in checks, the evaluation mode of
combinations can be set in appropriate checks.

o Extreme —switch to evaluate the extreme check values from the fundamental and the acci-
dental combination..

o Fundamental — switch to evaluate results for the fundamental combination only.

« Accidental — switch to evaluate results for the accidental combination only.

The extreme results are searched when evaluating results of overall checks or when generating the
check report.
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13.4 Calculation mode settings
B Exireme
| section |
Calculation

When evaluating check results, calculation mode can be set in ribbon group Calculation to specify
the range of performed recalculations, e.g. after changing national code settings:

o Extreme —switch to calculate results only for the current load extreme of the current section.
« Section — switch to calculate results for all extremes of the current sections.

;I;a.eﬁcﬁetting of the checked direction for 2D members section

The checks are executed in the directions of the principal stresses or user defined directions (see 2D
Section internal forces).

G

135.0°

1

In the presented checks (graphical and numerical presentation) it is possible to switch between
particular directions in which the results of checks are evaluated. In the graphical window an arrow
mark is schematically drawn to display the available directions. Clicking the mark the screen switches
to another direction.

Available arrows are coloured by

o Red - for actual direction
« Orange — for direction of the extreme check
o Blue —other available directions

\\I/{ ‘:‘.‘;
- 4
Extreme N

Checked di...

Click buttons in ribbon group Checked directions to switch between directions. Results for
previously/or next checked direction are displayed afterwards.

In the Report, the extreme check is always printed.
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13.6 Overall check

To display the overview of results for all executed checks in the current section and the current loads
extreme click navigator command Results and tab Overall in the Data window. In the graphical
window the reinforced cross-section with information about longitudinal and shear reinforcement is
displayed.

Ribbon groups Components label and Calculation are available.

The overview of all check results is displayed in the Data window. The check with the maximal value
is labeled as Governing type of check.

LI
¢ w

Reinforced cross-section: R 1

Age: 280d
| Reinforcement: (B 500B)
{322 (1140mm?2), z = -327 mm
Stirrups:
26 - 300 mm
Cover:
Upper edge: 30 mm

z
i Caoncrete: C25/30
5
|
|
|
|
!

| .
L 835 Lzﬂm L 835 L Lower edge. 25 mm
4 # # A Other edges: 30 mm
L 1850 L
1 L
Cata
Ovwerall Shear Torsion Interaction Stress Limitation Crack Width Flexural Slenderness Response M-I-K Stiffnesses
Overall ~
; Nzg Mea,y Mzaz Ves Ted Value
Governing type of check [kN] [kNm] [kNm] [kN] [kNm] [%] Check
Torsion 0.0 00 | OK
Nzo Mea,y Mzoz Vo Tea Value
Type of check [kN] fNm] [kNm] [kN] [kNm] %] Check
Shear 0.0 0.0 0.0 0.0 | OK
Torsion 0.0 0.0 | OK
Interaction 0.0 2149 0.0 0.0 0.0 0.0 | OK
Stress Limitation 0,0 0.0 0,0 00 | OK
Crack Width 0.0 0.0 0.0 0.0 | OK
Flexural slenderness 0,0 0.0 0,0 00 | OK ¥

Limit value of the exploitation of the cross-section: 100,0 %

13.6.1 Ribbon group Component labels

Cororwie C) T C) Corress: ©F Corscrets ©)

P wwah FAN wwdn P wwa IR, wnae

I, Posle HBML, Py SR, Pl B, Poglile

i, Posis L P S Foaiia i, Poaiia
Reinforcement | Stirmups | Tendons | Ducts and

bars tubes

Componenis label
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» Reinforcement bars — show or hide longitudinal reinforcement description in the picture of
reinforced cross-section

« Stirrups —show or hide stirrups description in the picture of reinforced cross-section
» Tendons —show or hide tendons description in the picture of reinforced cross-section

« Ducts and tubes —show or hide description of tendon ducts and debonding tubes in the pic-
ture of reinforced cross-section.

13.6.2 Ribbon group Calculation

See Calculation mode settings.
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13.7 Section Capacity check

To display resulting interaction diagrams for the current section and the current loads extreme click
navigator command Results and tab Capacity N-M-N in the Data window.

Ribbon groups Type of results, Combinations, Checked directions, Diagram type,
Interaction surface section, Calculation and Code and calculation settings are available.

If Type of resultis set to Extreme, ribbon groups Draw points, Grid of interaction surface
section and Interaction diagram export are available.

If Type of resultis set to Section, ribbon groups Colors settings and Drawing setting are
available.

In the Main window the interaction diagrams are drawn. In the Data window the text representation is
printed.

Either one interaction diagram may be drawn for the current extreme of the current section or all
interaction diagrams for all extremes in the current section may be drawn.

Interaction diagram is calculated with respecting effects of prestressing. Thus design values of
internal forces without prestressing are used for capacity check.

M- Mz
My - Mz M - M wiglednice M - My

M KN

13.7.1 Ribbon group Type of results

Q| §-

Extreme | Section

Type of results

Use commands in this ribbon group to switch the modes of interaction diagrams drawing.
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« Extreme —switch to draw one interaction diagram for the current extreme of the current sec-
tion.

» Section—switch to draw interaction diagrams for all extremes of the current section.

13.7.2 Ribbon group Combinations
See Setting the evaluated combination.

13.7.3 Ribbon group Checked directions
See Setting of the checked direction for 2D members section checks.

13.7.4 Ribbon group Diagram type

Interaction ULS

sections | eccentricity
Diagram type

« Interaction sections - switch to draw the individual sections of the interaction surface.

« ULS eccentricity - switch to draw the interaction diagram recalculated to the eccentricity of

normal force. (the core of the cross-section). In case that the normal force is zero, a horizontal
section in My-Mz plane is drawn.

13.7.5 Ribbon group Interaction surface sections

Horizental| M= | M- N- ¢- &
Mres | My Mz P
Interaction surface sections

The buttons turn on/off drawings of interaction surface sections.

« Horizontal — turns on/off drawing of horizontal section of intersection surface through the
point Ned, 0, 0.

« N-M res —turns on/off drawing of the vertical section of intersection surface through the origin
of coordinate system and the result of bending moments MEy ,, ME . If the both sections are
zero, the section is drawn in the plane N-My.

« N — My —turns on/off drawing of a vertical section of intersection surface through the point
(0,0,MEd,z) parallel with the plane N-My.

« N-Mz - turns on/off drawing of a vertical section of intersection surface through the point
(0,0,MEd,y) parallel with the plane N-Mz.

The buttons on the right side of the ribbon group are used for adjusting the vertical and horizontal
scale of interaction diagram, or respectively for a setting of default scale in both directions.

13.7.6 Ribbon group Draw points
AANA
Draw points

Buttons turn on/off the drawing of points representing loads in interaction diagram.
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» Loads - turns on/off the drawing of points representing load effects, i.e. applied design internal
forces.

« Ultimate —turns on/off drawing of points representing design resistance forces.

13.7.7 Ribbon group Grid of interaction surface sections

Q‘ Moment | 100,00 = | kMm
| Force 1000,00 L KN
User
zettings

Grid of interaction surface sections

« User settings — switch on/off possibility to define user settings of grid distances of interaction
surface section. If not selected, the grid setting is determined automatically.

o Moment —input step of moment in the grid of interaction surface section.
« Force —input step of moment in the grid of interaction surface section.

13.7.8 Ribbon group Export of interaction diagram

% % O_ @ Normal force increment
100,00 : kM
Txt Excel Horizontal| N-
Mres

Interaction diagram export

Interaction diagram can be exported to the text file or into the Microsoft Excel file.

To export the interaction diagram use commands in ribbon group Interaction diagram export:

o TXT —export of interaction diagram points to a text file
o Excel —export points of interaction diagram to the Microsoft Excel file.

o Normal force increment — value of normal force increment for export of interaction diagram
points. The sections on the vertical axis of interaction diagram are generated (parallel to the
horizontal axis) respecting the specified value of normal force increment. Intersection points of
the section and the curve of interaction diagram are exported to the file.

13.7.9 Ribbon group Colors settings

Standard | Different | Legend

colors

Colors settings

This group is available if Type of results is set to Section.
Use commands in this ribbon group to set the drawing colors of interaction diagrams..
« Standard — switch to draw all interaction diagrams in one color — default color for drawing of
interaction diagrams.
« Different colors — switch to draw each interaction diagram in different color.

« Legend - switch on/off drawing of legend describing the points which represents the design
resistance forces.
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13.7.10 Ribbon group Drawing settings

O @ Humber of diagrams
10 =

Extreme | Al v
Drawing settings
This group is available if Type of results is set to Section.
« Extreme —switch to draw the extremal interaction diagram in the current position.

« All-switch to draw all interaction diagrams in the current position.

o Number - set the number of interaction diagrams to be drawn. The diagrams with the highest
exploitation values are drawn.

« Position —set the position on the current design member, for which the interaction diagrams
are drawn.

13.7.11 Ribbon group Calculation

See Calculation mode settings.

13.7.12 Ribbon group Code and calculation settings

P D P |-

MuBubu | NuBK NMuluo  Westigial
rezistance

Code and calculation zettings

Some options of Code and calculation settings dialog are directly available in this ribbon group:

o NuMuMu - cross-sectional resistance is determined assuming proportional change of all com-
ponents of acting internal forces (the eccentricity of normal force remains constant) until inter-
action surface is reached.

o NuMM - cross-sectional resistance is determined assuming constant bending moments (equal
to currently acting design moments) and gradual change of normal force until interaction sur-
face is reached.

o NMuMu - cross-sectional resistance is determined assuming constant normal force (equal to
currently acting design normal force) and proportional change of both bending moments until
interaction surface is reached.

« Vestigial resistance — switch on/off calculation of vestigial resistance of cross-section.
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13.8 Shear check

To display results of the shear check for the current section and the current loads extreme click
navigator command Results and tab Shear in the Data window.

In the Main graphical window the reinforced cross-section is displayed with the geometrical, material
and overall data about the shear and longitudinal reinforcement. The check itself doesn’t have any
graphical representation.

In the Data window the detailed text representation of shear check is printed.
Ribbon groups Combinations, Code and calculation settings, Resistance region and
Calculation are available.
13.8.1 Ribbon group Combinations
See Setting the evaluated combination.

13.8.2 Ribbon group Code and calculation settings

Strut
optimization

Code and calculation settings

« Strut optimisation - switch on/off performing the optimisation of concrete strut during check
to achieve the optimal utilisation of truss analogy component selected in the code and cal-
culation settings. If the option is selected, the calculated strut angle is displayed. Otherwise the
user defined value of strut angle can be defined.

13.8.3 Ribbon group Resistance area

Draw

Resi..

« Draw - switch on/off drawing of shear resistance area. For rectangular and T-sections only.

13.8.4 Ribbon group Calculation
See Calculation mode settings.
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13.9 Torsion check

To display results of the torsion check for the current section and the current loads extreme click
navigator command Results and tab Torsion in the Data window.

In the Main graphical window the picture of reinforced cross-section and the picture of equivalent
thin-walled cross-section are drawn. The check itself doesn’t have any graphical representation.

Ribbon groups Combination, Code and calculation settings and Calculation are available.

In the Data window a detailed text representation of the torsion check is printed.

13.9.1 Ribbon group Combinations
See Setting the evaluated combination.

13.9.2 Ribbon group Code and calculation settings
See Ribbon group Code and calculation settings.

13.9.3 Ribbon group Calculation
See Calculation mode settings.
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03".22 Interaction check of shear, torsion, bending and normal

To display results of the response check with the interaction of shear, torsion, bending and normal
force for the current section and the current loads extreme click navigator command Results and tab
Interaction in the Data window.

In the Main graphical window the check is drawn, in the Data window the detailed text representation
of the check is printed.

Ribbon groups Combinations, Code and calculation settings, View, View setting, Checked
directions, Strain, Stress, Results label, Results graph, Resultant forces, Cross-section,
Type of results and Calculation are available.

13.10.1 Ribbon group Combinations
See Setting the evaluated combination.

13.10.2 Ribbon group Code and calculation settings
See Ribbon group Code and calculation settings.

13.10.3 Ribbon group View

iy

Diagram

forces

.......

« 2D —turns on drawing of results in 2D picture (cross-section areas, courses of stress and
strain).

« 3D —turns on drawing of courses of stress and strain of concrete and reinforcement in 3D
view.

« 3D forces —turns on drawing of forces resultants id 3D view.

« Diagram - turns on/off drawing of check results as Stress-strain diagrams, draws stress and
strain in concrete fibres and reinforcement bars — see Check by Stress-strain diagram.

13.10.4 Ribbon group View setting

S |

Rotated | Results
C88 outside

View =setting

» Rotated css —turns on/off drawing of cross-section and stress and strain distributions on a
rotated cross-section in the way that the neutral axis is horizontal to obtain a larger picture on
the screen.

« Results outside - turns on/off drawing of a cross-section and stress and strain distributions
outside the cross-section. If the stress and strain is drawn inside the cross-section, the strain
and stress in concrete and in reinforcement is displayed. The stress in reinforcement bars is
not displayed inside the cross-section

13.10.5 Ribbon group Checked directions
See Setting of the checked direction for 2D members section checks.
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13.10.6 Ribbon group Strain

|" Concrete | "H 'y
_I'- Reinforcemant
|A7T&nd|:|n | +J W

Strain
Set strain courses drawing options. Options for tendons are available only for staged sections.

« Concrete - turns on/off drawing of concrete strain distribution.
« Reinforcement —turns on/off drawing of strain in the reinforcement bars.
o Tendon —turns on/off drawing of strain in the tendons.

« *-increase the scale of strain display (the strain of concrete and reinforcement are in the
same scale).

« —-decrease the scale of strain display (the strain of concrete and reinforcement are in the
same scale).

o *+-increase the scale of tendon strain display.
« —-decrease the scale of tendon strain display.

13.10.7 Ribbon group Stress

| F Cuncr&tel P TF

" Reinforcement T Tp

= Tendon | Yy TF
Stress

Set stress courses drawing options. Options for tendons are available only for staged sections.

« Concrete - turns on/off display of concrete stress distribution.
« Reinforcement - turns on/off display of stress in reinforcement bars.
« Tendon - turns on/off display of stress in tendons.

» *-increase the scale of concrete stress drawing (the stress of concrete and reinforcement
bars are in different scale).

» —-decrease the scale of concrete stress drawing

« *-increase the scale of stress drawing in the reinforcement bars.
« —-decrease the scale of stress drawing in the reinforcement bars.
« *-increase the scale of stress drawing in the tendons.

» —-decrease the scale of stress drawing in the tendons.

13.10.8 Ribbon group Results label

Concrete Extreme | =
Reinforcement Extrems | =

Tendon Extreme | =

Rezultz label

The group provides options for labelling style of results in concrete, reinforcement and tendons.
Options for tendons are available only for staged sections.
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» Concrete — choose labelling style for concrete:
o No label —turns off all the labels.
o Extreme —labels the minimum and maximum strain/stress values in concrete.
« All-labels the strain/stress values in all concrete fibres.
« Reinforcement — choose labelling style of reinforcement bars results:
o No label - turns off all the labels in the reinforcement bars.

o Extreme - labels the minimum and maximum strain/stress values in the reinforcement
bars.

o All-labels the strain/stress values in all the reinforcement bars.
o Tendon — choose labelling style of tendon results:
o No label - turns off all the labels in tendons.
o Extreme - labels the minimum and maximum strain/stress values in tendons.
o All-labels the strain/stress values in all tendons.

13.10.9 Ribbon group Results graph

Concrete Hatch |=
Renforcement Fill -
Tendon Fill -

Results graph

The group provides options to display the courses of stress and strain in concrete, reinforcement and
tendons. Options for tendons are available only for staged sections.
« Concrete — choose graph style of concrete results:
» Line—draws the outline of the graph of stress and strain courses in concrete.
« Hatch —draws hatched graph of stress and strain courses in concrete.
« Fill—draws graph of stress and strain courses in concrete filled with colour.
« Reinforcement - choose graph style of results in reinforcement:
« Line—draws the reinforcement bars in graph of stress and strain courses as lines.
« Outline —draws the outline of reinforcement bars in graph of stress and strain courses.
« Fill —draws the filled outline of reinforcement bars in graph of stress and strain courses.
« Tendon - choose graph style of results in tendons:
« Line—draws the tendons in graph of stress and strain courses as lines.
o Outline —draws the outline of tendons in graph of stress and strain courses.
« Fill—draws the filled outline of tendons in graph of stress and strain courses.

13.10.10 Ribbon group Resultant forces

|:E' Dimenszion lines x, d |
| i Dimension lines |

Resultant forces

» Fc-shows/hides the position of the resultant of the concrete compression zone.
« Frt-shows/hides the position of the resultant of the tensile reinforcement.
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» Frc - shows/hides the position of the resultant of the reinforcement in compression.
» Ftt - shows/hides the position of the resultant of the tendons.
« Ac - shows/hides the hatching of the concrete compression zone.

- Dimension lines x, d - shows/hides the dimension lines for the depth of the compression
zone and the effective depth of cross-section.

« Dimension lines of results positions - shows/hides the dimension lines for the positions of
resultant forces.

13.10.11 Ribbon group Cross-section

[."_": Fibre |Outside - |h.| Extreme fibre | +h
bt 1,2 Barz numbers | |? Extreme bar | 'L_

Dimension -
lines 1,2 Tendons numbers u Extreme tendon |
Cross-gection

« Dimension lines - shows/hides the dimension lines for the cross-section geometry and the
centre of gravity.

« Fibre —the list-box provides three options to draw the fibre labels:
o Outside of the outline of the cross-section;
o Inside of the outline of the cross-section;
o No label.
o Bars numbers - shows/hides the bar numbers.
o Tendons numbers - shows/hides the tendon numbers.
« Extreme fibre - highlights the extremely loaded fibre (s).
« Extreme bar - highlights the extremely loaded reinforcement bar(s).
o Extreme tendon — highlights the extremely loaded tendon(s).
« *-increase concrete fibre and extreme reinforcement/tendons labels.
« —-decrease concrete fibre and extreme reinforcement/tendons labels .

Options for tendons are available only for staged sections.

13.10.12 Ribbon group Type of results
| nitats |
|In|:rement |

| Total |
ﬁf r...

To set which graphs of stress-strain courses should be displayed, use buttons in ribbon group Type
of results. This group is available only for staged sections.

« Initials —turns on/off drawing of courses of stress and strain caused by prestressing and per-
manent component of load effects.

« Increment — turns on/off drawing of courses of stress and strain caused by effects of variable
loads in current loads extreme.

« Total —turns on/off drawing of courses of stress and strain caused by all effects (initials and
variable loads) in current loads extreme.

Options for tendons are available only for staged sections.
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13.10.13 Ribbon group Calculation

See Calculation mode settings.
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13.10.14 Check by Stress-strain diagram

To launch the check using a stress/strain diagram click Diagram in ribbon group Check. This option
displays the stress/strain of the concrete fibres and reinforcement bars in a stress/strain diagram.

In the displayed picture the concrete fibre or the reinforcement bar can be reviewed by double-
clicking with the left mouse button. For this selected part the stress-strain diagram is displayed for
steel or concrete elements with display of position of inserted member. Positioning the mouse over
the reinforcement bar or the concrete fibre displays the information bubble with the numerical values
for the inserted element.

Ribbon groups Cross-section, Extremes labels and Stress-strain relationships are available.
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13.10.14.1 Ribbon group Cross-section

Fibre Outside - rh] Extreme fibre | *h
|1,2 Bars numbers ' |? Extreme bar | 'L_
|1,z Tendons numbers Illﬂ Extreme tendon |

Cross-gection
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« Fibre - the list-box provides three options to draw the fibre labels:
o Outside of the cross-section;
« Inside of the outline of cross-section;
o No label.
« Bars numbers - shows/hides the bar numbers.
o Tendon numbers — shows/hides the tendon numbers.
o Extreme fibre - highlights the extremely loaded fibre(s).
« Extreme bar - highlights the extremely loaded reinforcement bar(s).
o Extreme tendon - highlights the extremely loaded tendon(s).
» +-increase concrete fibre labels.
« —-decrease concrete fibre labels.

Options for tendons are available only for staged sections.

13.10.14.2 Ribbon group Extreme labels

mea Fibre |

|Hh Bar |
|lr- Tendan |

Extremes I...

« Fibre - shows/hides the stress and strain values at the most loaded fibre(s).
« Bar - shows/hides the stress and strain values at the most loaded reinforcement bar.
o Tendon - shows/hides the stress and strain values at the most loaded tendon.

Options for tendons are available only for staged sections.

13.10.14.3 Ribbon group Stress-strain relationship
=k

Draw £
points

Stress-str...

« Draw points - shows/hides the values of points on parabolic part of stress-strain interaction.
« + -increase the number of points on parabolic part of stress-strain relationship.
« —-decrease the number of points on parabolic part of stress-strain relationship.
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13.11 Fatigue check

To display results of the fatigue check for the current section and the current loads extreme click
navigator command Results and tab Fatigue in the Data window.

Ribbon groups View, View setting, Checked directions, Strain, Stress, Results label, Result
graph, Results, Cross-section, Type of results, Fatigue combination and Calculation are
available.

In the Main graphical window the check is displayed, in the Data window the detailed text
representation of the check is printed.

13.11.1 Ribbon group View
See Ribbon group View.

13.11.2 Ribbon group View setting
See Ribbon group View setting.

13.11.3 Ribbon group Checked directions

See Setting of the checked direction for 2D members section checks.

13.11.4 Ribbon group Strain
See Ribbon group Strain.

13.11.5 Ribbon group Stress
See Ribbon group Stress.

13.11.6 Ribbon group Results label
See Ribbon group Results label.

13.11.7 Ribbon group Results graph
See Ribbon group Results graph.

13.11.8 Ribbon group Resultant forces
See Ribbon group Resultant forces.

13.11.9 Ribbon group Cross-section
See Ribbon group Cross-section.

13.11.10 Ribbon group Type of results
See Ribbon group Type of results.

13.11.11 Ribbon group Fatigue combination

| Min. cyciic load |

Max. cyclic load

Fatigue combin...

Use this ribbon group to set the combination for drawing of stress and strain courses of the cross-
section.
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o Min. cyclic loads — switch to draw results for the fatigue combination, which contains variable
loads for calculation of minimal stress range.

« Max. cyclic loads — switch to draw results for the fatigue combination, which contains vari-
able loads for calculation of maximal stress range.

13.11.12 Ribbon group Calculation

See Calculation mode settings.
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13.12 Stress limitation check

To display results of the stress limitation check for the current section and the current loads extreme
click navigator command Results and tab Stress limitation in the Data window.

Ribbon groups View, View setting, Checked directions, Strain, Stress, Results label, Result
graph, Results, Cross-section, Type of results, Export, Calculation and Code and
calculation settings are available.

13.12.1 Ribbon group View
See Ribbon group View.

13.12.2 Ribbon group View setting
See Ribbon group View setting.

13.12.3 Ribbon group Checked directions
See Setting of the checked direction for 2D members section checks.

13.12.4 Ribbon group Strain
See Ribbon group Strain.

13.12.5 Ribbon group Stress
See Ribbon group Stress.

13.12.6 Ribbon group Results label
See Ribbon group Results label.

13.12.7 Ribbon group Results graph
See Ribbon group Results graph.

13.12.8 Ribbon group Results
Dimension
lines =, d

Results

o Dimension lines x, d — shows/hides the dimension lines for the position of neutral axis.

13.12.9 Ribbon group Cross-section

See Ribbon group Cross-section.

13.12.10 Ribbon group Type of results
See Ribbon group Type of results.

13.12.11 Ribbon group Export
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« Excel —start export of cross-section fibres and detailed check results of stress limitation check
in particular fibres to the Microsoft Excel table.

13.12.12 Ribbon group Calculation
See Calculation mode settings.

13.12.13 Ribbon group Code and calculation settings

Ec Ec jr_-! Extreme |
(1+%) _—-'_-’ Section

Short-term | Long-term |
: Always

Code and calculation settings

Some options of Code and calculation settings dialog are directly available in this ribbon group:

« Long-term — switch on/off taking into account long-term effect in cross-section check.
« Short-term — switch on/off taking into account short-term effect in cross-section check.

« Extreme — switch on taking into account no resistance of concrete in tension in all SLS checks
for the current load extreme only.

« Section — switch on taking into account no resistance of concrete in tension in all SLS checks
for all load extremes in the current section.

« Always - switch on taking into account no resistance of concrete in tension in all SLS checks
for all load extremes in all sections.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 150
13.13 Crack width check

To display results of the crack width check for the current section and the current loads extreme click
navigator command Results and tab Crack width in the Data window.

Ribbon groups View, Checked directions, View setting, Strain, Stress, Results label, Results
graph, Results, Cross-section, Type of results, Export, Calculation and Code and
calculation settings are available.

In the Main graphical window the check is drawn, in the Data window the detailed text representation
of the check is printed.

13.13.1 Ribbon group View

L8
2D

3D Cracks
in slab

o 2D —turns on drawing of results in 2D picture (cross-section areas, courses of stress and
strain)

« 3D —turns on drawing of courses of stress and strain of concrete and reinforcement in 3D view

« Crack in slabs —turns on drawing of crack in slabs. This button is available only for 2D sec-
tions. Ribbon group Cracks is available when drawing the crack to change the drawing scale of
crack.

13.13.2 Ribbon group Checked directions

See Setting of the checked direction for 2D members section checks.

13.13.3 Ribbon group View setting
See Ribbon group View setting.

13.13.4 Ribbon group Strain
See Ribbon group Strain.

13.13.5 Ribbon group Stress
See Ribbon group Stress.

13.13.6 Ribbon group Results label
See Ribbon group Results label.

13.13.7 Ribbon group Results graph
See Ribbon group Results graph.

13.13.8 Ribbon group Results
See Ribbon group Results.

13.13.9 Ribbon group Cross-section

See Ribbon group Cross-section, except buttons for highlighting of extreme fibres, which has no
sense for crack width check.
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13.13.10 Ribbon group Type of results
See Ribbon group Type of results.

13.13.11 Ribbon group Export
See Ribbon group Export.

13.13.12 Ribbon group Calculation
See Calculation mode settings.

13.13.13 Ribbon group Code and calculation settings
See Ribbon group Code and calculation settings.

13.13.14 Ribbon group Cracks

‘m §

Cracks

This group is available when drawing of crack on slabs is active after clicking Crack in slabs in ribbon
group View.

The crack size can be adjusted by clicking the button for scale increase/decrease.
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13.14 Flexural slenderness check

To display results of the flexural slenderness check according to article EN 1992: 7.4.2 for the current

section and the current loads extreme click navigator command Results and tab Flexural
slenderness in the Data window.

In the Main graphical window the static scheme of beam with supports and effective length is drawn.
In the Data window a detailed text representation of the flexural slenderness check is printed.
Ribbon group Calculation is available - see Calculation mode settings.
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13.15 Brittle failure check

To display results of the brittle failure check for the current section and the current loads extreme click
navigator command Results and tab Brittle failure in the Data window.

This check is available only for prestressed reinforced sections for code EN 1992-2.
Graphical scheme of reinforced cross-section is drawn in Main window.
In the Data window detailed the text representation of the brittle failure check is printed.

Ribbon group Calculation is available - see Calculation mode settings.
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13.16 Detailing check

To display results of the detailing rules check for the current section and the current loads extreme
click navigator command Results and tab Detailing in the Data window.

The content in the Main graphical window is the same as described in chapter Overall check.
In the Data window detailed the text representation of the detailing rules check is printed.

Ribbon groups Components label and Calculation are available.

13.16.1 Ribbon group Components label

See Ribbon group Component labels.

13.16.2 Ribbon group Calculation
See Calculation mode settings.
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13.17 Response check

To display results of the cross-section response check for the current section and current loads
extreme click navigator command Results and tab Response N-M-M in the Data window.

In the Main graphical window the check is drawn, in the Data window the detailed text representation
of the check is printed.

Ribbon groups Combinations, View, View setting, Checked directions, Strain, Stress,
Results label, Results graph, Resultant forces, Cross-section, Type of results and
Calculation are available.

13.17.1 Ribbon group Combinations
See Setting the evaluated combination.

13.17.2 Ribbon group View
See Ribbon group View.

13.17.3 Ribbon group View setting
See Ribbon group View setting.

13.17.4 Ribbon group Checked directions

See Setting of the checked direction for 2D members section checks.

13.17.5 Ribbon group Strain
See Ribbon group Strain.

13.17.6 Ribbon group Stress
See Ribbon group Stress.

13.17.7 Ribbon group Results label
See Ribbon group Results label.

13.17.8 Ribbon group Results graph
See Ribbon group Results graph.

13.17.9 Ribbon group Resultant forces
See Ribbon group Resultant forces.

13.17.10 Ribbon group Cross-section
See Ribbon group Cross-section.

13.17.11 Ribbon group Type of results
See Ribbon group Type of results.

13.17.12 Ribbon group Calculation

See Calculation mode settings.
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13.18 Stiffness calculation

To display results of the short and long term stiffness calculation of the cross-section for the current
section and loads extreme click navigator command Results and tab Stiffnesses in the Data
window.

Ribbon groups View, View setting, Strain, Stress, Results label, Results graph, Results,
Cross-section, Stiffness, Type of results, Calculation and Code and calculation settings are
available.

In the Main graphical window the check is drawn, in the Data window the detailed text representation
of the calculation is printed.

13.18.1 Ribbon group View

See Ribbon group View. Buttons 3D forces and Diagrams are not available.

13.18.2 Ribbon group View setting
See Ribbon group View setting.

13.18.3 Ribbon group Strain
See Ribbon group Strain.

13.18.4 Ribbon group Stress
See Ribbon group Stress.

13.18.5 Ribbon group Results label
See Ribbon group Results label.

13.18.6 Ribbon group Results graph
See Ribbon group Results graph.

13.18.7 Ribbon group Results
See Ribbon group Results.

13.18.8 Ribbon group Cross-section

See Ribbon group Cross-section, except buttons for highlighting of extreme fibres, which has no
sense for stiffness calculation.

13.18.9 Ribbon group Type of results
See Ribbon group Type of results.

13.18.10 Ribbon group Calculation

See Calculation mode settings.

13.18.11 Ribbon group Code and calculation settings
See Ribbon group Code and calculation settings.
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13.19 Calculation of M-N-k diagram

To display results of the calculation of M-N-k diagram for the current section and the current loads
extreme click navigator command Results and tab M-N-k in the Data window.

Ribbon groups View, M-N-k, View setting, Strain, Stress, Results label, Results graph,
Results and Cross-section are available.

In the Main graphical window the check is drawn, in the Data window the detailed text representation
of the calculation is printed.

13.19.1 Ribbon group View

el

D M-N-k

View
» 2D —turns on drawing of results in 2D picture (cross-section areas, courses of stress and
strain)

« 3D —turns on drawing of courses of stress and strain of concrete and reinforcement in 3D view
o M-N-k —turns on drawing of M-N-k diagram

13.19.2 Ribbon group M-N-k

'L/ 'L/ 'L/ |E|Hl: Grid =cals

- = Ms Mu 1,00
ULS | Short  Leong

Il =Mk

Use commands in ribbon group M-N- k to set the drawing of M-N- k diagram.
o ULS — switch to drawing of diagram on ULS or drawing of stress-strain courses on ULS and
the selected moment of the diagram.

« Short - switch to drawing of diagram for short term effect of load actions or drawing of stress-
strain courses for short-term effects and the selected moment of the diagram.

« Long - switch to drawing of diagram for long term effect of load actions or drawing of stress-
strain courses for long-term effects and the selected moment of the diagram.

o Mr - switch to drawing of stress-strain courses for the current diagram type and moment on
concrete cracking

o Mc —switch to drawing of stress-strain courses for the current diagram type and moment on
concrete plasticity

« Ms —switch to drawing of stress-strain courses for the current diagram type and moment on
reaching yield strength of reinforcement steel.

« Mu —switch to drawing of stress-strain courses for the current diagram type and moment on
ultimate limit state

13.19.3 Ribbon group View setting
See Ribbon group View setting.

13.19.4 Ribbon group Strain
See Ribbon group Strain.
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13.19.5 Ribbon group Stress
See Ribbon group Stress.

13.19.6 Ribbon group Results label
See Ribbon group Results label.

13.19.7 Ribbon group Results graph
See Ribbon group Results graph.

13.19.8 Ribbon group Results
See Ribbon group Results.

13.19.9 Ribbon group Cross-section
See Ribbon group Cross-section.
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14 Materials database

Materials in project can be modified or stored to the user database using navigator command Project
summary > Materials.

Concrete Reinforcement Prestreszed steel

Nams )

1 30037 Hams | C30/37

3 [£asis Physical properties

s crem m | zsun|kg;m3
EM 199211
fo 30,0(KPa
Calculate dependent values
Eom 32836,6|MPa
fem 38,0/ MPa
f ctm 2.9/ 1MPa
f cte,0,08 2.0\ MPa
f cte,0,25 28 MPa
£e2 200 1e-2
£ cu? 35,0 1e-4
Exponent-n 2,00 -
£z 17,5| 1e-4
£cul 35,0 1e-4
Aggregate size 2| cm
Aggregate type CQuartzite =
Cement clazs R =
Diagram type Parabaolic i
Diagram for plain cencrets

Following data is displayed in the main window:

o List of concrete materials in project on the tab Concrete.
« List of concrete reinforcement materials on the tab Reinforcement.
o List of prestressing reinforcement materials on the tab Prestressing reinforcement.

Appropriate table of material properties is displayed for selected material. Change of material
property affects all project items, which have assigned the modified material.

Columns in material tables:

« Name —name of material is displayed.

. @ - click the button to display the dialog with the list of all materials available in the system
material library. When a material from the library is selected, it replaces the edited material.
The change affects all project items, which have assigned the modified material.

. - save the current material to selected or new table of materials in user database.
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15 Code and calculation settings

Click button Code in ribbon group Setting to set the national code values and calculation variables.

Code dependent variables are grouped according to chapters and articles (clauses) of the code. Last
group General contains settings of general (not code dependent) calculation values.

If national annex is enabled (using command Code in Project data dialog), values of national annex
can be changed or default value of EC code can be used.

To display tool-tip with detailed information about code variable point mouse cursor on row with code
variable.

Find: | |

Grouping

Filtering [

By member By check

fpeam [-) (a0 T")

Clause | Mame WValue
Chapter 2 Mumber of items: 7

Chapter 3 Mumber of items: &

Chapter 5 Mumber of items: 10

Chapter & Mumber of items: 21

Chapter 7 Mumber of items: 11

Chapter 8 MNumber of items: &

Chapter 9 Number of items: 28

Chapter 12 Number of iterns: 3

1231 (1) wecpl 080 -
12311} wctpl 0.80 -
1268302 k 1,50 -

General Mumber of items: 19

» Restore all values —resets all values of code settings for EC and current national annex to
default code and annex values.

o Restore NA values —resets values of current national annex to default annex values.
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» Save setup —saves current code settings to file. Saved settings can be loaded into other pro-
ject clicking Code button in Project data dialog. To display Project data dialog click Project
data in ribbon group Settings.

« Find —after entering a value in the text box, this function filters out those available code vari-
ables that contain the entered value of the article number.

« Grouping — turns on/off the grouping of code variables by chapter. When grouping is on, you
can collapse or expand individual chapters of code variables.

« Filtering —turns on/off the filtering of code variables by chapter. When filtering is on, you can
choose filtering criteria By member or By check.

Filtering [/]
By member By check
Beam - Al -

« Expand all/Collapse all - when grouping is on, you can expand or collapse all the code vari-
able chapters.

« Column Clause —numbers of particular code clauses are displayed it this column.
« Column Name — names of code variables are displayed in this column.

o Column Value — code variable values can be edited in this column. If there is checkbox at
code value, it can turn the value on/off to be taken into account or neglected in the check. Val-
ues of code variables can be edited only if column Code is set to EC-EN.

o Column Value NA —value of national annex can be edited in this column if national annex
value is available for particular code setting item. Values of annex variables can be edited only
if column Code is set to national annex

o Column Code —flag in column indicates, which code is active for particular code setting item.
Click flag icon to switch between national annex and EC code.
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16 Application setting
16.1 Units setting

The units used by the application can be set by clicking button Units in ribbon group Settings of the
page Home.

Main Unit type nit Frecisicn
Material Length - Structure

;

Results Length - Cross section

;

Angle

1)

Farce

hMoment

Stress

Temperature

Time {long-term)

Coefficient

4p | Ak | AP [ AF | A | A}

Relative Humidity

1)

Time (short-term)

1)

(1
1
1
1
[ o
1
[ o
[

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:

o D —display numbers in standard decimal format (“ ddd.ddd...”).
o S —display numbers in exponential format (" d.ddd...E+ddd").

« 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 sig-
nificant digits in the resulting string.

o Default — metric —loads default units settings for metric units system.

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

o Export - saves the current units settings to a file.
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Click OK to apply the changes and to be used at next application start.
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16.2 Application global settings

To change colours, line thicknesses, text heights settings click button Application in ribbon group
Setting on panel Home.

16.2.1 Results drawing settings
Drawing colours for individual result types can be set on tab Results of Application settings dialog.

Cross-Section Drawing Reinforcement Drawing

Results Text Miscellaneous

Color of Stress and Strain in Concrete

Caolor of Stress and Strain in Reinforcement Bar

Color of Stress and 5train in Tendaons

Color for Yield Part of Concrete Diagram

Coler for Yield Part of Reinforcement Diagram

Coler for Interaction Diagram Drawing

16.2.2 Reinforcement drawing settings

Drawing colours for individual types of reinforcement can be set on tab Reinforcement drawing of
Application settings dialog.

Results Text Miscellaneous
Cross-Section Drawing Reinforcement Drawing

Reinforcement Bar Color

Stirrup Coler

Pre-tensioned Tendon Caolar

Post-tenzioned Tendon Color

Transverse Bar Color
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16.2.3 Cross-section drawing setting

Outline thickness (negative value is relative thickness) and cross-section drawing colour can be set
on tab Cross-Section drawing of Application settings dialog.

Results Text Miscellaneous
Cross-Section Drawing Reinforcement Drawing

Cutline Thickness

-2 pixels

Cross-Section Color |:|'
Cross-Section Color (2nd stage) [ =

16.2.4 Text height settings

Text height used for the reinforced cross-section drawings and the result drawings can be set on tab
Text of Application settings dialog.

Cross-Section Drawing Reinforcement CDrawing
Results Text Miscellaneous

Text Height in Result Presentation
4

Text Height for Dimension Lines
A

Text Height for Description of Cross-5ection
A

Text size by ocutput device
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16.2.5 Miscelanous settings

Cross-Section Drawing Reinforcement Drawing
Results Text Miscellameous

Language of user interface English | =
[O] Autohide the Unused Windows
Autosave

Time interval rirn. File Extensian

Use default decimal separator

Current decimal separator E

'Eﬂﬂd*:ﬂ!tﬂﬂ'rtﬁ'iﬂgﬂ"|

« Language of user interface — select required language in the list. Changes are applied after
restart of application

« Autohide the unused windows — turns on/off automatic hiding the unused windows with
empty content (Info window, Data window). The change is taken into account after restarting
the application.

« Autosave — turns on/off automatic saving of actual data in the defined time interval. Automatic
saving is only possible when a file extension is set in the textbox.

« Use default decimal separator — if the checkbox is off, decimal separator can be set in list
Current decimal separator. Otherwise decimal separator specified in Regional settings is
used.

» Load customer’s logo — after clicking this button it is possible to select an image file (jpg, gif)
to be used on the top right corner of the report.

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 167

17 Format of text files for import and export
17.1 File TXT

To export and import cross-section and reinforcement data, text files are used. A txt file can be used
to import the outline of cross-section, openings, longitudinal reinforcement, stirrups, prestressing
tendons and tendon ducts.

To import a cross-section shape, one vertex of outline is defined on each line in the text file.
Coordinates y and z are separated by a space. An example of the file for import of a rectangle cross-
section is:

-150-250
150 -250
150 250
-150 250
-150-250

To import an opening, one vertex of opening is defined at each line in the text file. Coordinates y and z
are separated by a space. An example of the file for import of a rectangle hole:

-50-50
50-50
50 50
-50 50
-50-50

To import a longitudinal reinforcement layout, one layer is defined at each line in the text file. It is
mandatory that the parameters must be defined in the following order: numbers of bars, bar
diameter, begin Y coordinate, end Y coordinate, begin Z coordinate, end Z coordinate. An example
of afile for the import of two bar layers is:

216352252 -352 252
216-352-252 352 -252

To import a stirrups layout there is one stirrup layout definition at each line in the text file. Itis
mandatory that the parameters must be defined in following order: stirrup diameter, the distance
between two adjacent stirrups, take into account the torsion check (0=no, 1=yes), the radius of
mandrel (multiple of stirrup diameter). The example of the file for the import of one stirrup is as
follows:

10300 11.30
-365 265
-365-265
365 -265

365 265

-365 265
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To import a tendons layer defined by coordinates of first and last tendon in layer, one layer is defined
at each line in the text file. It is mandatory that the parameters must be defined in the following order:
number of tendons in layer, number of strands in tendon, order of prestressing, vertical slope of
tendon, horizontal slope of tendon, begin Y, begin Z, end Y, end Z, pre/post-tensioned (1=post-
tensioned, O=pre-tensioned), duct diameter, duct material (0=metal, 1=plastic)

An example of a file for the import of one layer of tendons defined by coordinates:
2610.00.0-120-190120-1901 330

To import a tendons layer defined at cross-section edge, one layer is defined at each line in the text
file. It is mandatory that the parameters must be defined in the following order: number of tendons in
layer, number of strands in tendon, 1, vertical slope of tendon, horizontal slope of tendon, order of
prestressing, number of edge, edge cover, left cover, right cover, pre/post-tensioned (1=post-
tensioned, O=pre-tensioned), duct diameter, duct material (0=metal, 1=plastic)

An example of a file for the import of one layer of tendons at cross-section edge
2610.00.0113030301330

To import a ducts layer defined by coordinates of first and last duct in layer, one layer is defined at
each line in the text file. It is mandatory that the parameters must be defined in the following order:
number of ducts in layer, duct diameter, begin Y, begin Z, end Y, end Z, duct material

(O=metal, 1=plastic)

An example of a file for the import of one layer of ducts defined by coordinates:
233-120-220120-2200

To import a ducts layer defined at cross-section edge, one layer is defined at each line in the text file.
Itis mandatory that the parameters must be defined in the following order: number of ducts in layer,
ducts diameter, number of edge, edge cover, left cover, right cover, duct material (O=metal, 1=plastic)

An example of a file for the import of one layer of ducts at cross-section edge
233143030300

17.2 File .NAV

NAYV file includes XML tags for the defined groups of data. File in NAV format enables to import the
whole reinforced cross-section (outline, openings, longitudinal reinforcement, stirrups, tendons and
tendon ducts) at once. The following tags are used:

» <ReinforcedCss> </ReinforcedCss> - begin and end tag for reinforced section. It can
include tags <Css>,<Bars> , <Stirrups>, <Tendons> and <TendonDucts>

o <Css> </Css> - begin and end tag for the definition of a cross-section shape. It con-
tains tags <Component> and <Opening>

o <Component> </Component> - begin and end tag for the definition of one
cross-section component. The content includes lines with vertex coordinates for
the cross-section shape.

« <Opening> </Opening> - begin and end tag for one opening in cross-section.
The content includes lines with vertex coordinates for the opening shape.
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« <Bars> </Bars> - begin and end tag for the definition of the longitudinal reinforcement.
The content includes lines with the same reinforcement bars description as defined in
the TXT file.

o <Stirrups> </Stirrups> - begin and end tag for the definition of one stirrup. It contains
the tags <DataStirrup> and <GeometryStirrup>

« <DataStirrup> </DataStirrup> - it contains the lines with the same general stir-
rup parameters as defined in the TXT file.

o <GeometryStirrup></GeometryStirrup> - it contains the lines with the same
vertex coordinates as defined in the TXT file

» <Tendons> </Tendons> - begin and end tag for definition of prestressing tendons. It
contains tags <TendonslInLine> and </TendonsOnCssEdge>.

o <TendonslInLine></TendonslInLine> - contains lines with the same tendons
defined by coordinates description as defined in the TXT file.

o <TendonsOnCssEdge></ TendonsOnCssEdge > - contains lines with the
same tendons at cross-section edge description as defined in the TXT file.

o <TendonDucts> </TendonDucts> - begin and end tag for definition of tendon ducts.
Contains tags <TendonDuctsInLine> a </TendonDuctsOnCssEdge>.

« < TendonDuctsInLine ></ TendonDuctslInLine > - contains lines with the
same ducts defined by coordinates description as defined in the TXT file.

o < TendonDuctsOnCssEdge ></ TendonDuctsOnCssEdge > - contains lines
with the same ducts at cross-section edge description as defined in the TXT file.

An example of a complete reinforced cross-section exported to .NAV file is as follows:

<ReinforcedCss>
<Css>
<Component>
-150 -250
150 -250
150 250
-150 250
-150 -250
</Component>
<Opening>
-50 =50
50 =50
50 50
-50 50
-50 =50
</Opening>
</Css>
<Bars>
2 16 102 202 -102 202
2 16 -102 -202 102 -202
</Bars>
<Stirrups>
<Stirrup>
<DataStirrup>
10 200 1 1.30
</DataStirrup>
<GeometryStirrup>
-115 215
-115 =215
115 -215
115 215
-115 215
</GeometryStirrup>
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</Stirrup>
</Stirrups>
<Tendons>
<TendonsInLine>
2 6 1 0.0 0.0 -110 210 110 210 1 33
</TendonsInLine>
<TendonsOnCssEdge>
2 6 1 0.0 0.01 1 30 30 301 33
</TendonsOnCssEdge>
</Tendons>
<TendonDucts>
<TendonDuctsOnCssEdge>
2 1.7 1 2 80 30 30
</TendonDuctsOnCssEdge>
</TendonDucts>
</ReinforcedCss>
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17.3 Import from XML file
If IDEA RCS is started from superior application, import from XML is not available.

Sections of 1D and 2D members for reinforcement design can be imported from XML file. Loads
extremes can be imported too. XML file is expected to be exported from program SCIA Engineer.

Import from versions 2010.0 and higher is supported, import from version 2009 is limited.

XML document for export into IDEA RCS must contain following tables:

» Cross-sections

« Materials

o Members 1D

« Haunches (SCIA Engineer 2010 and higher)

o Arbitrary members (SCIA Engineer 2010 and higher)

o 2D members (SCIA Engineer 2010 and higher)

» Load cases

« Combinations

» Named selection (SCIA Engineer 2010 and higher)
If sections for check of 1D member or 2D members should be generated, XML document should
contain following chapters, respectively:

« Internal forces on members

« Member 2D —internal forces

To generate XML file with correct content tables of appropriate XML document chapters has to be
generated (adapted). Tables must fulfill rules described in following paragraphs.

Content of XML document (list of chapters) can be loaded from template files, which are included in
installation package of IDEA RCS:

o \Templates\IDEA_ importRCS1D.TDX (for SCIA Engineer 2010 and higher)
o \Templates\IDEA_importRCS1D_2009.TDX (for SCIA Engineer 2009)

Edited templates are stored in files

o \Templates\otx_2010.zip (for SCIA Engineer 2010 and higher)
o \Templates\otx_2009.zip (for SCIA Engineer 2009)

Template files from the appropriate package otx_20xx.zip have to be unpacked into the following
directory:

o xxx\DocumentTemplates\xml\, where xxx is User Settings Directory of SCIA Engineer applic-
ation. Default full path of this directory is eq. for SCIA Engineer 2009: c:\Users\_user_name_
\ESA90\user\DocumentTemplates\XML\
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17.3.1 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 RCS
(can be reinforced using reinforcement templates in IDEA RCS)

Available groups

— Awailable items of thiz group

- {Concrete]
3B Geometric shapes
Murnerical

5¥ General

B Precast

|%0F Bridae

dxXxrTLTl O

-

b) all cross-sections from Geometric shapes group can be imported into 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)

Available groupz

— fvvailable itemz of this group

i Concrete
3B Geometric shapes

Murnesical
¥¥ General

B Frecast
|%EF Eridge

I 1]
L [C]
[El B

@ T
1T 0O

& © =
H @

c) all cross-sections from Precast group can be imported into IDEA RCS. Cross-sections are
imported as general cross-sections (defined by vertices).

Cross-sections in red frames are converted to one component cross-sections, because current IDEA
RCSdoes 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, provided that

haunch on webs is zero.

Available groupz

28 Concrete
3B Geometric shapes

Mumerical

— fvvailable itemz of this group

FFEEE L
[T]

Shapes of particular precast bridge cross-sections after import into IDEA RCS:
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o
A

LY

o

500

d) all cross-sections from Bridge group can be imported into IDEA RCS. Cross-sections are
imported as general cross-sections (defined by vertices).

Cross-sections in red frames are converted to one component cross-sections, because current 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.
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e) 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.
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Itis 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.

A

-

f) numerical cross-sections —import of numerical cross-sections is not supported.

Table of chapter Cross-section must contain following columns:

« Name

o Type —type of cross-section

o Items from folder Parameters

» Catalog ID —number of catalogue for catalogue cross-sections
« Catalogltem — number of cross-section in catalogue

« Items from folder Fibre — for cross-sections not supported directly in IDEA RCS, to create gen-
eral cross-section using fibres

« Items from folder Elements — items for general cross-sections, including general cross-sec-
tions, openings and stages

Itis recommended to set item Filter to Used in properties of table Cross-sections to export only
cross-sections assigned to beams.

17.3.2 Materials
Only concrete is imported into IDEA RCS, reinforced steel is not imported.
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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:

« Name

« Material type

o Calculated depended values

« Characteristic compressive cylinder strength fck(28)
The imported material is compared with materials in IDEA RCS materials according those
parameters. If no material is found with matching name and fck(28), new one is created. But then
table Materials must contain more columns:

o Thermal expansion

o Unit mass

o E modulus or Modul E — acc. to version of SCIA Engineer

o G modulus

» Poisson coeff.

o Stone diameter (dg)

« Cement class

« Characteristic compressive cylinder strength fck(28)

« Mean compressive strength fcm(28)

« Mean tensile strength fctm(28)

. fctk 0,05(28)

. fctk 0,95(28)

« Strain at reaching maximum strength eps c2

o Ultimate strain eps cu2

» Strain at reaching maximum strength eps ¢3

o Ultimate strain eps cu3

e N

» Type of aggregate

o Measured values of mean compressive strength (influence of ageing)

o Type of diagram

Itis recommended to set item Filter to Used in properties of table Materials to export only materials
assigned to cross-sections.

17.3.3 Members 1D
Table of chapter Members must contain columns:

o Name

» Cross-section

o Type —type of member — for member type in IDEA RCS
» Length —length of member

For Rib member type must contain also columns
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« Alignment
o Shapeofrib
» Effectivewidth
« 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)
« forcheck
« widthright
« forcheck
« widthright
Import of member of type Rib is limited to rectangular cross-section. Such cross-section is imported
into IDEA RCS as T shape, L shape or X shape.

If first member in SCIA Engineer project is a non-rib, it is not possible to add folder Reference table
into 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
RCS.

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

Itis possible to set item Selection in table Members 1D to required selection of members, for which
export is required. Selection of members can be set in properties of chapter Internal forces on
members too.

17.3.4 Haunches
This table must be included into XML document only for structures which contain haunches.

Table of chapter Haunches must contain following columns:

« Folder Reference table
o Coord. definition

« Length x

« Position

o Cross-section

o Folder Parameters

17.3.5 Arbitrary members
This table must be included into XML document only for structures which contain arbitrary members.

Table of chapter Arbitrary members must contain following columns:

» Folder Reference table
« Coord. definition
» Cross-section
» Folder Spans table
Warning — if the field of arbitrary member contains parametric haunch, only first parameter of cross-

section in field is exported. It means, that when some field contains rectangular cross-section with
parameters H (height) and B (depth), only value of H parameter is exported into XML file and value of
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B parameter is constant over the whole length of field. When using haunch cross-sections, it is
recommended to use two different sections at the beginning and at the ending of field.

17.3.6 2D members
This table must be included into XML document only for structures, which contain ribs.

Table of chapter 2D members must contain columns:

« Name

o Thickness

o Material

« Type—determines type of member generated in IDEA RCS according to type of 2D member
in SCIA Engineer —for type Wall in SCIA Engineer type Shell-Wall is generated in IDEA RCS,
for types Slab or Shell in SCIA Engineer member with type Shell-Slab is generated in IDEA
RCS.
17.3.7 Load cases

This table is required for generation of loads extremes contentin IDEA RCS.

Table Load cases must contain columns:

« Name —name of load case

17.3.8 Combinations
Table is required for generation of loads extremes in IDEA RCS.
Table Combinations must contain columns:

« Name —name of combination
« Type —type of combination, which determines type of combination generated in IDEA RCS

17.3.9 Named selections

Named selections defined in SCIA Engineer can be used for automatic generation of representative
members in IDEA RCS.

All sections in IDEA RCS, which were generated from members in named selection, have assigned
the same (representative) member

Table Named selections must contain columns:

« Name —named selection name. This name is used as name of member data in IDEA RCS
» Selected objects (GUID.ID) — contains content of named selection

Following rules has to be followed:

« Allmembers in named selection must have identical parameters. Members must have identical
cross-section and length and must be of the same type (column, beam, rib). If the members
contain haunch or arbitrary section, this data must be in named selection identical too.

« One member can be only in one named selection.
17.3.10 General rules used when converting internal forces to loads
extremes in IDEA RCS

XML document may contain more chapters Internal forces on member or Members 2D — internal
forces. Each chapter should represent other type of combination to import forces into IDEA RCS.
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To import content of all combinations required in IDEA RCS, XML document should contain three
chapters Internal forces on members (or Members 2D — internal forces). Particular chapters should
have assigned following combinations:

o One (ULS combination

o One SLS-Quasi permanent combination

o One SLS-Characteristics permanent combination
If results are exported for load cases, result classes or more combinations of the same type, it is not
possible to assign type of combination from SCIA Engineer to type of combination in IDEA RCS

automatically. In this case dialog appears, in which exported results can be assigned to IDEA RCS
combinations.

General rules for possible assignment of imported results to combinations:
e ULS combination in IDEA RCS —load cases, result classes, ULS combinations from SCIA
Engineer

« SLS characteristics combination in IDEA RCS — SLS combinations except SLS EN Quasi-per-
manent from SCIA Engineer

« SLS Quasi-permanentin IDEA RCS — SLS combination except SLS EN Characteristics
More combinations from SCIA Engineer can be assigned to one combination type in IDEA RCS.
Results from all assigned combinations are imported than.

If XML document contains more results — e.g. for ULS, SLS Quasi-permanent and SLS-
Characteristics, the same selection of members and mode of extreme evaluation should be set for all
of them. If selections and extreme evaluation are not the same, results from differing combinations
are not imported.

Example of generated sections in IDA Concrete according to settings in XML document
« one chapter with results on member for combination ULS with results on member B1 in pos-
itons 0 and 10

» second chapter with results on member for combination SLS Characteristics with results on
member B1 in positions 0 and 4

« third chapter with results for combination SLS Quasi-Permanent and results on member B,
positions 0 and 4
For such defined result chapters following sections are generated in IDEA RCS:
« B1in position 0, forces are imported for ULS and SLS Characteristics. Forces for SLS Quasi-
permanent are zero.
« B1in position 4, forces are imported only for SLS Characteristics
« B1in position 10, forces are imported only for ULS
« B2in position 0, forces are imported only for SLS Quasi-permanent
» B2in position 4, forces are imported only for SLS Quasi-permanent
Generation of loads extremes for one section works in similar way. If more results are found for one
combination in one position on member, the required number of loads extremes is generated
Example:

» 4resulttables are present in XML document with identical selection of members, identical sec-
tion, following results are on member B1 in position 0:
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e ULS —for combination C01/1, CO1/2

o SLS Characteristics — for combination C02/1, CO2/2, C02/3, CO2/4
o SLS Quasi-permanent — for combination C03/1, CO3/2, C03/3

o LC1—load case

- IDEA RCS generates section with 4 loads extremes, with combinations in order for ULS, SLS
Characteristics, SLS Quasi-permanent:

. C01/1,C02/1,C03/1
« C01/2,C02/2,C03/2
« LC1/1,C02/3,C03/3
o XxX, C02/4, xxx —where xxx means, that forces in this combination are zero

Example of 2D sections generation in IDEA RCS according to settings in XML document:

« XML file contains 3 chapters with results on slabs, property Extreme of result tables is set to
No (all results are exported)

« The first chapter for combination C01 for ULS has property Position set to In centre, it means
that for each finite element two values are exported — minimal and maximal value of com-
bination

» The second chapter for combination C02 for SLS Characteristics has property Position set to
In nodes, no average — it means that for each finite element 8 (or 6 for triangular finite ele-
ment) values are exported, 2 values (minimum and maximum) for each node (4 nodes on rect-
angular, 3 on triangular finite element)

« The third chapter for combination C0O3 for SLS Quasi-permanent has property Position set to
In nodes, average. Table does not contain numbers of finite elements, but numbers of nodes,
e.g. for node N1 table contains two values.

« IDEA RCS generates one section with 8 loads extremes for finite element

 Firsttwo loads extremes contain results for ULS combination imported from com-
bination C01 and for SLS Characteristics imported from CO.

o There are no results for ULS in following extremes, so only forces for SLS Char-
acteristics are imported.

» Because results for SLS Quasi-permanent were exported for position In nodes, aver-
age, itis not possible import values for this combination into section for finite element.

o IDEA RCS than generates section for node N1

« Into section generated for node cannot be imported results, which were exported for
finite element. So it this example results from combinations C01 and C02 cannot be
imported.

« Two loads extremes are generated for node N1. Only values of forces for SLS Quasi-
permanent are imported from combination C03, other load effects are zero.
17.3.11 Internal forces on members
Following options can be set in properties of chapter Internal forces on members:
« Selection —set selection of members, for which results are exported.

Remark: An intersection of selections in chapters Members and Internal forces is performed
during export. It means that if there are members B1 and B2 selected in chapter Members and

IDEA StatiCa s.r.o., South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
tel.: +420 511 205 263, www.ideastatica.com



IDEA RCS User Guide 184

B2 and B3 are selected in chapter Internal forces on members, only member B2 is imported
into IDEARCS.

» Type of loads — set type of evaluated load
« Rib —has to be checked for export of ribs

» Values —internal forces to be exported.
Remark: if e.g. component My is selected in the list of internal forces, it does not mean that only
My is exported. This setting affects only drawing of internal forces, but all result components
are exported. But if item More components is set and for this item only component My is selec-
ted, really only My is exported and other components of internal forces are zero after import
into IDEARCS.

o System —must be setto LCS, to have the same convention of internal forces in SCIA Engin-
eerand IDEA RCS.

o Extreme — set mode of extremes evaluation. This mode affects number of generated sections
inIDEARCS.

17.3.12 Member 2D - internal forces

Table with internal forces on members 2D must contain following columns:

o Member —name of slab

» Case —name of evaluated case/combi/result class

» Section

o dx

o Node

e X,Y,Z

« Elem — number of finite element

o MX, my, mxy, VX, Vy, hX, ny, nxy — particular components of internal forces on slab

Following options can be set in properties of chapter 2D member - internal forces:

« System : Local —ensures, that forces and theirs directions corresponds with directions of
slab. Itis possible to use any direction of forces, but it must be kept in mind, for which direction
forces were exported. The original direction of forces cannot be traced in IDEA RCS.

o Type forces — must be set to Basic magnitudes.

« Envelope —has no sense in XML document, minimal and maximal values are always expor-
ted.

« Extreme —set mode of extremes evaluation. This mode affects number of generated sections
inIDEARCS.

« Location —set mode of internal forces evaluation. It is possible to evaluate forces for different
locations, internal forces are exported to IDEA RCS according to current setting of Location.
In general it should be ensured, that when exporting more result chapters together (e.g. one
slab, but one combination ULS and all SLSL), Location should be set to be the same for all
result chapters. Itis not required, but if it is not kept, results can be mismatched.
When export to XML is finished, it is not possible to determine the original setting of Location
property. Itis only possible to distinguish between results averaged to nodes and other results,
because results table contains column Node and for other setting of Location the table con-
tains column Element.
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