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1.1 Program requirements

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

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

1.2 Installation guidelines
IDEA CSS 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 Basic Terms

IDEA CSS is a program for input of general cross-section, analysis of cross-section
characteristics and analysis of stresses caused by defined internal forces. IDEA CSS is one
from the group of programs developed especially for 2D FEA structural analysis. All these
programs work with the same data model. This allows their direct connection with all IDEA
design modules.

It is possible to input cross-sections of general shape, which consist of one or more
components. Cross-section characteristics and courses of stresses caused by unit loads are
calculated for defined cross-sections.

It is possible to input design matrixes. Each design matrix can contain one or more sextuplets
of internal forces.

Design matrixes and cross-sections can be combined into check requirements. Stresses are
calculated for defined check requirements.

The program general cross-section can be used as plugin to define general cross-sections in
modules IDEA Beam, IDEA Frame and .

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:

command on Navigator.

Navigator — it contains main commands for the work with a project
Ribbons — there are sets of controls. Ribbons are changed according to the current

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 command of Navigator

All other IDEA applications have the similar design.

StatiCa® CSS
[=Tw=]

| | =) New || ™ Undo
~~
Open L
Up Down Dxf Table

=
- [S =S

‘ Project

prurezy.ideaCss

&m rem i [T
o =

New Copy

” Data ” Cross-section component H Import/Export H Drawing setting

1] . el

Generate |Display

Phase || Final Overiapping
iine components

” Coliisions ”

Mesh |

Navigator - 2| Main |

Current item

Brief
Detailed

Materials

prer— y :
: |
I - -
| Main window
4 Design matrix : !
P —
iif@/igatorr] N O
4 Report ] y
Project items |
Project data |4 %

Data

Cross-section components

ID | Name Y | Material Y | Master comp.| Master point| Insert point| Rl [ y [mm]| z [mm]| R2 [7]| Mirmor Z| Mesh size [mm]| Phase

Details

1 IPE300 | S235 0 hNone = - o -0 0 0 [ 0
2 L8o12 | 5235 |1 IPE300- -| \1 -\ \9 -\ 0 0 0
Data window ’

3.1 Control of view 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.
LS
¥ ¥ |- zoom all. Click this button to fit the whole structure to the 2D window.

To set the required view using keyboard and mouse following combinations can be used:

[
[
[ )

window for zoom.

Click on right mouse button over 2D window shows context menu with following commands:
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Click and hold mid mouse button — moving the mouse pans the view.
Roll with mid mouse button — moving the mouse increases/decreases the view.
Push CTRL+SHIFT and hold mid mouse button — moving the mouse defines the

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

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

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

3.1.1 DXF export settings

Dxf export settings
¥ Scale

1 « 10

Cutput units :
Millimeters

Layers :

By entity color
¥ Fill regicns

¥ Dimensions

Following export parameters can be set in the Save as dialog
when exporting the view to the 2D file:

e Scale — if the option is selected, the scale ratio used to
create the drawing in exported DXF can be set.

e Output units — select units of the drawing in the
exported DXF file.

e 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.

o Fill regions — switch on/off export of filled regions
(otherwise only outlines are exported).

e Dimensions — switch on/off export of dimension lines.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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3.2 Units setting
The units used by the application can be set by menu command File > Units.

? Units setup .5
P ain Unit type T | Unat Precision Format
Material > | Length - Structure |m = 2 |%| |Decimal -
Results Length - Cross secticn |mm -~ 0 |%| |Decimal -

Angle = "~ 1 l%' | Decimal o
Force |kN & 1 l%' | Decimal o
Mament |kNm - 1 l%' |Decimal -

il
|
|
|
|
Stress |MF‘a '| | 1 |%| |Decimal
|
|
|
|
|

A

Temperature = - 0 (= | Decimak..x
Tirme {long-term) @ - 12| |Decimabor
Coefficient |— - 2 |%| |Dec'rmal -
Relative Humidity |% -~ 0 |%| |Decimal -
Time (shart-t2rm) |5 - 0 %' |Decimal -

| Default - metric| | Default - imperial| | Import || Export | T r——

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

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

Style of numbers presentation can be set in Format column:

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

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

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

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

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

Export - saves the current units settings to a file.

Click OK to apply the changes and to be used at next application start.

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
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4 Working with project

Commands to work with project data are collected in ribbon group Data:

@ =] New e New — create a new project.
== Open e Open —open an existing project (files with extension *.ideaCSS or
Edsee | *.wsCSS).
| = | New e Save — save the current project into the data file.
- oper e Save as — save the current project into the data file using a new file
name.
H s e About — open the About application dialog.
E| sevess e Units — open dialog for units settings.

e Preferences — open a dialog to set the application language or the
D | About logo for printed reports.
e Licences — launch Licence manager application.

s | Units .
e Close — close a current project.
-ﬁ- Preferences
Licences
] i~
Close
II Exit

4.1 New project

To create a new project click New in ribbon group Project. First general cross-section is
created automatically in new project.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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5 Input of cross-sections and analysis of cross-section characteristics

Current item

Mavigator * 0

|3~ IPE300 + L120/10 .

4 (zeneral cross-section

4 Design matrix
Imput

4 Stress check
Requesis
Results

4 Report
Project items
Project data
Brief
Detailed

Materials

5.1 Project data

Partial general cross-section data are defined using
appropriate navigator commands. Cross-section shape
has to be defined to calculate cross-section
characteristics. Design matrix and Check
requirements have to be defined to calculate the stress
in cross-section.

To display a table with basic data and identification data of the current project click navigator

command Report > Project data.

4 Project parameters

Code EM

Material type Mixed v

4 [dentification
Name
Number
Author

Descripticn

Date 28.1.2013

e Code — select the national code. The selected code affects the available materials.

Material type — select the project type from the point of view of the materials. Either

steel, or concrete or mixed cross-sections can be defined in the project.

Date — date of calculation.

Name — input of the project name.

Number — input of the project identification number.

Author — input name of the project author name.

Description — input of additional information about the project.

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
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5.2 Input of cross-sections

One project of IDEA CSS application can contain more general cross-sections. To start input
of cross-sections click navigator command Report > Project items.

The current cross-section is drawn in the Main window.
Table with the list of existing general cross-sections is displayed in the Data window.
Ribbon group Cross-section is available for this navigator command.

StatiCa® €SS prurezy.ideaCss ! E

& -t TT/

File New Copy Edit
H see

| Project H Data H Cross-section |

Navigator - & |[ Main | Data v

Current item Eag Cross-Sections E

IPE300 + L120/10

3 - IPE30O + L120/10 i

4 General cross-section Rectangle 500x300

IPE300 + L110/10

IPE300 + L120/10

Css5

Shape
Points

Results

v

4 Design matrix Css6
Css

Input

CssT

4 Stress check
Requests
Results

4 Report

Project items
Project data
Brief
Detailed

Materials

z

To add a new cross-section click either E above the table or New in ribbon group Cross-
section or click E near the list of cross-sections in project in the top of navigator.

To edit the current cross-section click navigator command General cross-section > Shape or
click edit button in the appropriate table row or Edit in ribbon group Cross-section.

To copy an existing cross-section click either Copy above the table or Copy in ribbon group
Cross-section.

To delete an existing cross-section click either in the appropriate table row.

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
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5.2.1 Components of general cross-section
The general cross-section geometry contains components of cross-section.
Components of cross-section can be defined:

Selecting a component shape from the database of concrete cross-sections;
Selecting a component shape from the database of steel cross-sections;
Importing the shape from DXF file;

Defining the shape using a table editor.

Each cross-section component has a local coordinate system. The local coordinate system of
the component is placed to the origin of global coordinate system by default.

If the cross-section component depends on some master component, the local coordinate
system of slave component is placed to the Master point of the Master component.

Each cross-section component has an Insert point. The Insert point is coincident with the
origin of local coordinate system of the component. When the Insert point is changed, the
component moves to keep the new Insert point in the origin of local coordinate system.

The Insert point of first cross-section component is placed to the origin of global coordinate
system of the cross-section.

The Insert grid is generated for each cross-section component. This grid contains points in
important points of the cross-section. The Insert point can be set to any of point of the Insert
grid.

Dependencies can be defined between components of cross-section. One component can be
set as a master component for another component. The dependency is defined by two points.
A Master point, which is one of the points of the insert grid of the master component, is set
for the dependent component. Than the dependent component moves to keep coincident the
Insert point of the dependent component with the Master point on the master component..

5.2.2 Input of shape of general cross-section

To start input of general cross-section geometry click navigator command General cross-
section > Shape. The current section, which has been selected in the navigator table Project
> Cross-sections, is edited.

Components of cross-section are drawn in the main window.

The table Cross-section components with properties of cross-section components is
displayed in the Data window.

Ribbon groups Cross-section component, Drawing settings, Colours, Collisions and Mesh
are available for this navigator command.

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
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StatiCa® CSS prurezy.ideaCss
| | ) New || % undo || BETE S 4 I F\\ B8 — —‘ — = —
~ T
Open [=r=] -
File New Copy Up Down :vxf Table || Import Export Inseﬂ Component System Dimensions J'rEr't Matena\ Each Phase || Final Overiapping .
I save ord | numbers cutiine comporents
‘ Project | | Cross-section component H Import/Export ‘ Draving settings Colours ” Collsions ” Mesh
Navigator - 2 || Main
Current item 2
3~ PEI00~+ L 120/10- - v f
4 General cross-section |
{8 |
Points |
Results I
4 Design matrix
g | u
Input
4 Stress check
® = %
Requests I
|
Result:
esulits /1t - —  — by
4 Report |
Project items |
Project date 14 %
B O
Briet |
Detailea |
Materials |
|
|

Data
Cross-section components

B

IPE300 5235

0 None = | |9 & 0 0 0 0

Details - a2

2 L180/12 | 5233 |1 IPE300

o [ BIE Bk 0 o 0

5.2.3 Ribbon group Cross-section component

Commands in ribbon group Cross-section

= 4. l — P " .

| ] — | |==| component:

New Copy Up Down Dxf Table e New — create new cross-section component

' using shapes, which are available in the libraries of

oy sestion component | concrete and steel cross-sections — see 5.2.3.1 New
cross-section component.

e Copy — copy the current cross-section component.

e Up — move the current cross-section component up in the table of cross-section
components.

e Down — move the current cross-section component down in the table of cross-section
components. The order of components affects the method of collision resolving and
the conversion of components to ideal cross-section, if the components are of different
materials.

e DXF — create new cross-section component using import of shape from DXF file — see
5.2.3.2 New component from DXF .

e Table — create new cross-section component of polygonal shape using a table — see

5.2.3.3 New component using table editor.

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
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5.2.3.1 New cross-section component

To add new cross-section component click New in ribbon group Cross-section component.

The dialog Cross-section navigator appears, in which available cross-sections sorted into
three groups are displayed:

e Basic — standard shapes of concrete cross-sections.

e Advanced — shapes of concrete cross-sections used in bridges building.

¢ Rolled sections — steel rolled cross-sections I, L, U, T, plate, circular, square and
rectangular hollow section.

Click the required shape of cross-section to input a new cross-section component.

Basic | Advanced Rolled sections Basic | Advanced | Rolled sections

I OIXI T LL |X viE LA
Jd T Lo | e T T aa

Depending on the required shape one of following dialogs appear:

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
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e Property dialog for cross-sections defined by geometry;
".'TS'...,...L B X
|l TT Shape
| Neme [T7 shape 00, 1200 |
|J Geometry
b [rmm] 1200
h [mm] 600
b
i 1 1
bw [mm] 200 . i
k= [mm] 300 { @ o :
|J Material - g o |_ | %b-—y
| Concrete €25/30 'l/@ ’y 9 :r" E i
1250266 300 2661250,
] L
L 1200 |,
_ 1 Ll
by |} b L bw )}
z
L
0K | | Cancel

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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e Database navigator to select the cross-section from the database.

Gsasensantion X
HD 1« || HEAT00 =
HEA HEA1004
HEE HEA120
HEC HEA1204
HL HEA1404
HX HEAT140
| HEA160
IPE HEA1604 1
B HEA120 1
HEM HEA1804
Hp HEAZ00A
HP(ARC) HEA200
HD{ARCUS) HEA220
HP{Imp) T | HEA2204
3 HEA240
S{ARC) HEAZ404 ]
S{img) HEAZ604
W HEA260
WIARC) HEA280
W(lmp) HEAZ804
Hilapan) HEAZDOD
[{Japan) REASQOA
J HEAZ204
us HEA320
uzp HEA340
uc ! | HEA2404
RS) _ || HEazs0 _

| @K [ Cancel |

After entering the shape properties or choosing the cross-section from database the new

component is added to the general cross-section shape.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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5.2.3.2 New component from DXF file

To create new cross-section component by the import from DXF file click DXF in ribbon
group Cross-section component.

Following entities can be imported from the DXF file: LINE, POLYLINE, SPLINE, ARC,
CIRCLE, TEXT. Blocks are not imported, it is necessary to explode them to individual
entities before importing.

=
mm |k Discretisation| 15° -— L
b Xy Xz YZ MNumbers Consecutive || Outline Opening Undo  Clear

Details

)
Drawing boundaries are 50,000 x 99,999 m =
R —

99999 0mm

-
50000.0mm

Data

id T|Entity T |Layer T | Color

0 Polyline 20 RI-PROFILE W
Polyline 20 RI-PROFILE W

1
2 Polyline 2D RI-PROFILE W

The content of imported DXF file is displayed in the dialog General cross-section elements
from DXF.

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

The lines, which create the shape of one part of the cross-section, should be selected in the
main window. The selected group of lines should be continuous and should create a closed

polygon.
Lines, which create tendon polygon, must be selected in the main window. Lines can be
selected like standard irregular selections in Windows applications — hold CTRL and select

single lines. To select lines, which are continuous to the selected line, click Consecutive in
the ribbon group Settings.

The selected group of lines must be converted to:

e The cross-section outline. To convert the lines click Outline in the ribbon group
Cross-section component.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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e The cross-section opening. To convert the lines click Opening in the ribbon group
Cross-section component.

The converted outlines and openings are drawn in the Detail window. Click Clear in ribbon
group Cross-section component to delete the converted parts of the cross-section.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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5.2.3.3 New component using table editor

To create new cross-section component using the table editor click Table in ribbon group
Cross-section component.

Outline H +
y [mm] | z [mm] | Ay [mm] | Az [mm]
-800 195 -800 1495

-800 35 0 -160

-350 35 450 0

-300 5 50 -30

-250 -405 50 -410

250 -405 500 0

300 5 50 410

350 35 30 30

800 35 430 0 D
800 185 0 160

-800 1585 -1600 0

QK Cancel

Dialog General shape contains one tab Outline to define the coordinates of vertexes of the
cross-section outline and can contain one or more tabs O1 - On to define the coordinates of

vertexes of individual openings.

To add a new opening click ! right the tabs.

To delete the opening click * on the tab of appropriate opening.
The tables of coordinates can be copied using a clipboard from e.g. Microsoft Excel tables.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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5.2.3.4 Copy the cross-section component

To copy the current cross-section component click Copy in the ribbon group Cross-section
components.

5.2.3.5 Order of components

To change the order of cross-section components click Up or Down in the ribbon group
Cross-section components. The order of components affects the method of collision
resolving. If the cross-section contains components with different materials, the material of
the first component on the table is used for calculation of the characteristics of ideal cross-
section.

5.2.3.6 Cross-section component properties

The positions of components and relations between components can be set in the table Cross-
section components.

Cross-section components

ID | Mame T | Material T | Master comp.| Master point| Insert point| Rx1 [*]| y [mm]| z [mm]| Rx2 [7]| Mirror Z| Me<h size [mm]| Phase

> 1 peso0 | 5235 0MNone —~ =l @ =0 o 0 0 0
2 |L180/12 | 5233 |14PE300...~ | |3 2 @ e 0 0 0

Columns in the table Cross-section components:

e ID —the identification number of the component.

e Name — input the name of the component.

e Material — the material of the component. Material can be changed when editing the
component.

e Master component — select a master component from the list of existing components.
The current component moves to keep its Insert point coincident to the Master point
of the Master component. The local coordinate system of the dependent component
moves to the Master point.

e Master point — select a point from the list of points on the Master component. The
current component moves to keep its Insert point coincident to the Master point

e Insert point — select a point from the list of points on the current component. The
current component moves to keep the Insert point in the origin of local coordinate
system of the component.

e Rx1 - input the value of rotation of the local coordinate system of the component. The
current component is rotated too.

e y—inputthe Insert point offset in direction of y-axis of local coordinate system of the
component.

e z—input the Insert point offset in direction of z-axis of local coordinate system of the
component.

e Rx2 - input the rotation of component about the Insert point.

e Mirror Z — switch on/off the mirror of component about the centroidal reference z-
axis of the current component.

e Mesh size — user defined size of mesh finite element. The mesh element size is

calculated automatically by default. If necessary, click = to enable user defined
value of mesh size for the current component.

e Phase — input number of construction stage, in which the cross-section component is
built.

IDEA StatiCa s.r.o. | South-Moravian Innovation Centre, U Vodarny 2a, 616 00 BRNO, Czech Republic
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o -start shape and material editing of the current component.
o - delete the current cross-section component.

5.2.4 Editing cross-section component

To start editing of cross-section material and shape click edit button [#"| in the appropriate row
in the table Cross-section component.

Simple rolled o B X
|‘ Simple rolled
| Neme L180/12 | ,
|‘ Geometry ‘
| Shape L180/12 =] M |
|‘ Iaterial V\ | (u
| stesl 5235 el N | e
%
N | s
=1 I | s
= B N | s
~ v
N s
B — Y
\ |
o ! N
[
2, 168
L
180
z
L
0K | | Cancel

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 CSS user guide 21

5.2.5 Ribbon group Drawing settings
Commands in ribbon group Drawing settings:

.t 1 -
. | I ™ e Insert grid — switch on/off the drawing of the
S| Component | SYSIE) SIMEnSens | insert grid on the current cross-section component.
| Drawing settings J e Component numbers — switch on/off drawing of

numbers of cross-section components.

e System — switch on/off drawing of reference coordinate system and principal
coordinate system of the general cross-section.

¢ Dimensions — switch on/off drawing of the basic dimension lines of the general cross-
section.

5.2.6 Ribbon group Colours

—— —— Use commands in ribbon group Colours to set the drawing mode
1 | of component colours:
Current |MateRal| Each Phase e Current — switch to draw the current cross-section
component in a different (red) colour.

e Material — switch to draw components of the same

! Colours l

material in one colour.
e Each - switch to draw each component in different colour.
5.2.7 Ribbon group Collisions

Use commands in ribbon group Collisions to set the drawing
mode of collisions:

Final Overlapping |Intersections . . . . .
| outiine co;poeen{s e Final outline — switch to draw the final outline of

i Colisens individual components after cutting off the collision parts. The

order of components in the Cross-section components table is
taken into account during the calculation of the final outline. The final outline is used
to generate the finite elements mesh and the cross-section characteristics.

e Overlapping components — switch to draw the original outline of cross-section
components. The components are drawn overlapped and the order of components in
the Cross-section components table is taken into account to calculate the overlaps.

e Intersections — switch to highlight the overlapping areas between the cross-section
components. The order of components in the Cross-section components table is taken
into account to calculate the intersections.

5.2.8 Ribbon group Mesh
Commands in ribbon group Mesh:

e Generate — run finite elements mesh generator on the final outline of
the cross-section.
1 Mesh | e Display — switch on/off drawing of the generated finite elements
mesh.
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5.2.9 Points for stress analysis

Axial and shear stress can be checked in points for analysis of stress. The point can be of two
types:

e Point — individual point defined by coordinates. All stresses are calculated exactly in
the point.
e Section — is defined by the point coordinates and by the slope of the line in this point.
Following values are taken from the section when calculating the stresses:
o The unit axial stress is taken in the section point.
o The unit shear stress caused by torsion is taken as the maximal shear stress
value along the whole section.
o The unit shear stress caused by shear force is taken as the average shear stress
value along the whole section.

For the sections from database the points for stress calculation are generated automatically in
important points of the cross-section. Stress points have to be added for cross-sections of
general shape.

The position of point for stress calculation is related to the defined cross-section component
and the master point on this component.

If there are no points for stress calculation on the cross-section, stress check cannot be
performed on the cross-section.

To input the points for stress calculation on the cross-section click navigator command
General cross-section > Points.

The general cross-section with defined points for stress calculation is drawn in the main
window.

The table of defined points for stress calculation is drawn in the data window.

Ribbon groups Stress point, Drawing settings and Mesh are available for this navigator
command.

Points for stress analysis E

v ID T | Master comp. | Master point| y [mm] T | z[mm] Section ar 1
1 > |1 -75,00 150,00 Point 00
BE 75,00 150,00 Point 00
BE 75,00 -150,00 Point 00
e PE300] 0 -75,00 -150,00 Point 00
BE 0,00 12430 Section - | 0.0
BB 0,00 -12430 Section - | 0.0
BE -18,55 149,50 90,0
1 : 8 1855 49,50 90,0
9 -18,55 -148,50 Section | 900
BE PE300] 0 18,55 -148,50 Section | 900
_ BE PE300] 0 0,00 0,00 Section | 0,0
BENIEPE 0 -4852 131,48 Point 00
e 0 13148 -4852 Point 00
[ [« [z teonz 0 -4852 -4852 Section - | 450

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 CSS user guide 23

To add a new point for stress analysis click New in ribbon group Stress point.
Columns in the table Points for stress analysis:

e ID — the number of the stress point.

e Master comp. — select the cross-section component, which the stress point is related
to.

e Master point — select the point of Master component, which the point coordinates are
related to.

e y—input the distance between stress point and Master point in direction of y-axis of
the local coordinate system of the Master component.

e z—input the distance between stress point and Master point in direction of z-axis of
the local coordinate system of the Master component.

e Type — choose the stress point type — either Point or Section.

e Section angle — for the stress point of Section type, input the angle of the section, in
local coordinate system of the master component.

5.2.9.1 Ribbon group Stress point

o Click New in ribbon group Stress point to add new point for stress analysis into
| | thecross-section.

pam——
New
|

5.2.9.2 Ribbon group Drawing settings
See 5.2.5 Ribbon group Drawing settings.
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5.2.10 Cross-section characteristics

To evaluate the results of the cross-section characteristics analysis click navigator command

General cross-section > Results.

The courses of evaluated stresses are drawn in the Main window.

The table of cross-section characteristics and the table of unit stresses are displayed in the data

window.

Ribbon groups Results, Advanced results and Drawing setup are available for this

navigator command.

Tau Mx [MPa]

at Mx=1kNm

37.883
35.0

5.2.10.1 Ribbon group Results

Section properties =
X ¥y z u v
Almm3] 9594 2437 3324
I[mmq] 189623242 101172961 250257521 40538682
vz [mm#] 95076994
It [mm4] 440828
S [mm? 835497 785199
wel mm?] 871496 244106
Wl mm?] 1300016 504763
Cg [mm] 82 a7
[p— 656472473302
i[mm] 141 103 162 65
¥0, 20 [mm] 71 4
af] 325
Stress in points at force 1kN or moment 1kNm =
- Sigma Sigma .
" Sigma N M m, Sigma w TauV, TauV, Tau M, Tau w
[MPa] [Mpa] {MPa] [MPa] [MPa] [MPa] [MPa] [MPa]
1 0.10 0.20 -0.98 -6.10 0.33 0.26 33.45 1.03
2 0.10 -013 -4.10 5.15 0.00 0.00 481 0.01
3 0.10 -1.14 -0.12 -21.80 0.00 0.00 4.66 0.03
4 0.10 -0.81 3.00 30.69 0.00 0.00 4.65 0.04
5 0.10 -0.05 -2.20 0.05 0.21 0.36 16.58 154
6 0.10 -0.89 1.11 4.06 0.33 0.23 15.20 1.05
7 0.10 0.07 -2.14 -1684 019 024 22.48 119
] 0.10 -0.01 -2.92 0.99 0.19 0.00 20.81 0.20
9 0.10 -0.93 1.82 10.93 0.13 0.05 20.28 1.13
10 0.10 -1.01 1.04 -2.07 0.02 0.06 22.48 0.67
" 0.10 -0.47 -0.55 2.05 0.38 033 10.74 1.48
12 0.10 115 -0.04 3470 0.00 0.00 2.63 0.07
13 0.10 015 -1.39 -4.27 0.32 0.30 35.85 141
14 0.10 0.54 2.35 -23.57 0.09 0.07 40.64 0.14

cs. component of basic results to be drawn:

- I- T hi‘ T w=u 7 Use commands in ribbon group Results to set the
=
= =
au

fau She

Sigma Sigma Sigma (S Tad Ta
| Mu My N Mx Vu VW centre

! Results

e Sigma Mu — switch to draw the course of

normal stress caused by unit bending moment
about the main principal axis u.

e Sigma Mv — switch to draw the course of normal stress caused by unit bending

moment about the main principal axis v.

e Sigma N — switch to draw the course of normal stress caused by unit normal force N.
e Tau My — switch to draw the course of shear stress caused by unit torsional moment

MXx.

e Tau Vu — switch to draw the course of shear stress caused by unit shear force Vu.
e Tau Vv - switch to draw the course of shear stress caused by unit shear force Vv.
e Shear centre — switch to draw the shear centre of the cross-section.
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5.2.10.2 Ribbon group Advanced results
Use commands in ribbon group Advanced
s 1 . ﬂ‘(h
FITTTY T

results to set the component of other
Tauu Tauv Tauu Tauv Tauu v Ssigms Tau | results to be drawn:

Tau
| Mx Mx Vu Vu Vv VW LA.‘ w

| Advanced Resuits e Tau_u Mx —switch to draw the

course of shear stresses parallel to the first
principal axis u caused by unit torsional moment Mx.

e Tau_v Mx —switch to draw the course of shear stresses parallel to the second
principal axis v caused by unit torsional moment Mx.

e Tau_u Vu - switch to draw the course of shear stresses parallel to the first principal
axis u caused by unit shear force Vu.

e Tau_v Vu——switch to draw the course of shear stresses parallel to the second
principal axis v caused by unit shear force Vu.

e Tau_u Vv ——switch to draw the course of shear stresses parallel to the first principal
axis u caused by unit shear force Vv.

e Tau_v Vv ——switch to draw the course of shear stresses parallel to the second
principal axis v caused by unit shear force Vv.

e Sigma ® —— switch to draw the course of stresses caused by unit bi-moment B

e Tau o — switch to draw the course of stresses caused by the unit warping torsion of
cross-section.

5.2.10.3 Ribbon group Drawing settings

- ny - e Mesh —switch on/off the drawing of the
. 5 I 7 generated finite elements mesh.
Extreme Amows Stress  Stress e Extreme — switch on/off the drawing of

Points Points values

extreme value of evaluated magnitude..

Draying settings ‘ e Arrows — switch on/off the drawing of stress

course directions.

e Stress points — switch on/off the drawing of points for stress analysis.

e Stress points values — switch on/off the drawing of values of evaluated magnitude in
the points of stress analysis.
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6 Check of cross-sections

The defined general cross-sections can be checked using defined internal forces components.
Internal forces components are defined using so called Design matrixes. Each Design matrix
can contain one or more rows with internal forces components.

The cross-section check is performed for defined Requests for check. One request consists of
selected cross-section and selected design matrix. Moreover, in the request for check, it is
possible to define coefficients to multiply internal forces components of the design matrix.

6.1 Design matrix

To define the design matrixes click navigator command Design matrix > Input.

Tables Design matrixes and Internal forces are displayed in the Main window. The internal
forces components defined in the selected design matrix are displayed in the table Internal
forces.

Design matrix Internal forces

Name T | Type # |Name T | N [kN] | Wy [kN] | Vz [kN] | Mx [kNm]| My [kNm]| Mz [kNm]

DMT wu|ya| pricipal axis > 00 oo 00 |00 300 00
DM2 un|ya| pricipal axis E 00 00 00 300 00 00
E 1200 00 00 | 300 00 00

4 4200 00 00 | 300 00 00

s 1200 00 00 | 300 00 30,0

To add new design matrix click above the table Design matrix.
To copy the current design matrix click Copy above the table Design matrix.
The table Design matrix contains following columns:

e Name — input the name of design matrix.

e Type — choose the type of combination for the current design matrix. The type of
combination is considered as informative only (to determine the origin of the internal
forces) and does not influence the calculation of stresses on the cross-section.

e System — choose the coordinate system, in which act the defined internal forces:

o u,v—the defined internal forces act in main principal coordinate system u, v;
o Y,z - the defined internal forces act in reference coordinate systemy, z.

o [%] delete the appropriate design matrix.

To add new row of internal forces into the current design matrix click above the table
Internal forces.

Table Internal forces contains following columns:

Name — input the name of internal forces row.

N — input the value of normal force N.

vy,

Vz — input the values of shear forces Vy or Vz.

Mx — input the value of torsional moment Mx.

My,

Mz — input the values of bending moments My or Mz.
- delete the appropriate row of internal forces.
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The table of internal forces can be copied using a clipboard from e.g. Microsoft Excel tables.
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6.2 Check requests
To define the check requests click navigator command Stress check > Requests.
The table Stress checks is displayed in the main window.

Stress checks &

Id ¥|MName T | Cross-section T | Design matrix ¥ | Coeff. N V| Coeff.Vy ¥ |Coeff.Vz V| Coeff. Mx T |Coeff. My 7| Coeff. Mz T
1 Check 1 IPE300 + L120/10 (Obecny) ~ DM1 1 1 1 1 1 1 ®
2 Check 2 IPE300 + L120/10 (Obecny) ~ DM1 ¥ 1 1 1 1 135 1 ®

To add new check request click D above the table Stress checks.
Table Stress check contains following columns:

e Name — input the name of check.

e Cross-section — select one from defined cross-section, which is checked it the current
check.

e Design matrix — select one from defined design matrixes to be used in the current
check.

e Coeff. N — input the value of coefficient to multiply the value of normal force N in all
rows of the design matrix.

o Coeff. Vy,

e Coeff. Vz — input the values of coefficients to multiply the values of shear forces Vy,
Vz in all rows of the design matrix.

e Coeff. Mx — input the value of coefficient to multiply the value of torsional
momentMx in all rows of the design matrix.

o Coeff. My,

e Coeff. Mz — input the values of coefficients to multiply the values of bending
moments My, Mz in all rows of the design matrix.

o |%]. delete the appropriate check request.
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6.3 Check results
To evaluate the results of stress checks click navigator command Stress check > Results
The course of evaluated result component is drawn in the main window.
Table with the extreme values of stress check is displayed in the data window.
The ribbon group Results and Drawing settings are available for this navigator command.

Extreme stresses B =

' % 3 2 Principal
Stress Internal £ Tau total W= stress
1374 point forces i [MPa] L Sigma 1
QU | [MPa] [MPa] [MPa]
4 5 7756 13250 25377 11858
| 2 5 -135.41 14441 284.42 31.28
14 2 0.00 1218.10 2111.56 600,55
| 1 1 502 0.00 5.02 592
14 5 58.02 1213.10 2112.34 63025
| 8 1 -0.20 0.00 0.20 0.00
| u 2 1 378 0.00 375 0.00
Von Mises stress [MPs] Extreme values of difference of stress in specific point (fatigue 5 =
ﬁLﬂ PR 1968.9 check)
gt 1800
| W 100 Stress A sigma o o
1400 point [MPa] el &
| [MPal [MPa]
Egg 1 54.32 1251 4131
e _| - — — =Y a0 2 147.91 1251 13541
00 3 46.58 1251 -34.07
| 400 4 101.07 7756 -24.40
200 5 9114 1251 78.64
I e 5 4756 2085 2671
7 80.22 1251 7671
| 8 112,62 1251 -100.11
9 70.08 4213 -27.95
| 10 49.12 18.76 -30.38
11 41.43 1251 -28.92
| 12 48.03 34.42 1381
13 66.80 1251 -54.29
| 14 7053 58.02 1251

6.3.1 Ribbon group Results
Use commands in ribbon group Results to set the evaluation of cross-sections checks:
r. - EgE —2 | = |
IrsTITTT
= =
Sigma Sigma Sigma Sigma Tau Tau
1 Mu Mv N Mx Fu Fv

Requested check ' Check 1 v

Evaluation i Max row ad | !

| Matrix row

e Requested check — select one of defined checks to be evaluated.
e Evaluation — select mode of evaluation. Following modes are available:

o Envelope max — switch to draw the envelope of maximal values of evaluated
stress magnitude. The maximal value of evaluated magnitude from all rows in
design matrix in each mesh finite element is found.

o Envelope min — switch to draw the envelope of minimal values of evaluated
stress magnitude. The minimal value of evaluated magnitude from all rows in
design matrix in each mesh finite element is found.

o One row — switch to draw course of evaluated stress magnitude for one row of
the design matrix. The evaluated row can be set in the combo box Matrix row.

o Max row — a row, which causes the maximal value of evaluated stress
magnitude, is found in the design matrix. The course is drawn for this row. The
number of this row is displayed in the combo box Matrix row and the row
cannot be changed.
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o Min row — a row, which causes the minimal value of evaluated stress
magnitude, is found in the design matrix. The course is drawn for this row. The
number of this row is displayed in the combo box Matrix row and the row
cannot be changed.

o Delta — switch to draw the difference between the maximal and minimal value
of evaluated stress magnitude, calculated from all rows of the design matrix..

e Matrix row — select a row of design matrix to display the course of evaluated stress
magnitude. This option is not available for some Evaluation modes.

e Sigma total — switch to display the course of total normal stress caused by normal
force and bending moments.

e Tau total — switch to display the course of total shear stress caused by shear forces,
torsion and bimoment.

e Von Mieses — switch to display the course of Von Mieses stress.

e Sigma 1 — switch to display the course of principal tensile axial stress.

e Sigma Mu - switch to display the course of normal stress caused by moment about
the main principal axis u.

e Sigma Mv — switch to display the course of normal stress caused by moment about
the main principal axis v

e Sigma N — switch to display the course of normal stress caused by normal force N.

e Tau Mx — switch to display the course of shear stress caused by torsional moment
MXx.

e Tau Fu——switch to display the course of shear stress caused by shear force Fu.

e Tau Fv——switch to display the course of shear stress caused by shear force Fv.

6.3.2 Ribbon group Drawing settings
Commands to set drawing options:

= e Mesh — switch on/off the drawing of generated finite
A I | element mesh.
Edfreme| Stress  Stress e Extreme — switch on/off the drawing of extreme
| Foints Fontsvalues | yalue of evaluated magnitude.
‘ Drawing setlings J e Stress points — switch on/off the drawing of the

points for stress calculation.
e Stress point values — switch on/off the drawing of stress values in points for stress
calculation.
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7 Report
4 Report The input data, calculation results, data for stress check and stress
—_ check results can be printed to an output report. The report can
e . R .
B contain texts, tables and pictures. The structure of report is pre-
Detalied defined and the individual chapters and pictures can be switched
on/off.

Use commands in navigator Report to generate the report.
Ribbon group Report view is available for those navigator commands.

7.1 Brief report
Click navigator command Report > Brief to generate the brief protocol.

Data The content of brief protocol can be set in the Data window:

Project data e Project data — switch on/off printing of the table with
basic and project identification data.

Cross-sections e Cross-sections — switch on/off printing of cross-

Requested checks sections data.
[ Cross-section o Drawings - switch on/off printing of cross-
7| Drawing sections pictures. _ _ N
Properties o Properties - switch on/off printing of tables

with cross-section characteristics.
e Requested checks — switch on/off printing of tables
and pictures for defined check requests..
o Cross-sections — switch on/off printing of
cross-sections data.
= Drawings - switch on/off printing of

Design matrix

Extreme values
Strece
Delta sigma

Ccross-sections pictures.
= Properties - switch on/off printing of tables with cross-section
characteristics.
o Design matrix — switch on/off printing of tables of design matrix.
o Extreme values switch on/off printing of tables with resulting stresses:
= Stress — switch on/off printing of table with extreme values of basic
stresses.
= Delta sigma — switch on/off printing of table with calculated amplitude
of normal stress.
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7.2 Detailed report
Click navigator command Report > Brief to generate the brief protocol.

Data The content of brief protocol can be set in the Data

window:

Project data ) . .
e Project data — switch on/off printing of the table

Cross-sections with basic and project identification data.
Companents e Cross-sections — switch on/off printing of cross-
Drawing sections data:
Properties o Components- switch on/off printing of
Stress points definition table with cross-section components.
Stress points results o Drawings - switch on/off printing of cross-
Matariale sections pictures.
o Properties - switch on/off printing of
Design matrixes tables with cross-section characteristics.
Requested checks o Stress points definition — switch on/off

printing of stress point coordinates tables.
o Stress points results — switch on/off
printing of tables with stresses caused by unit loads.
e Materials - switch on/off printing of tables with
used materials.
e Design matrixes — switch on/off printing of tables

[ ] Cross-section
/| Drawing
Properties
Design matrix
Extreme values

stress with content of design matrixes.
EE”E'_ sigma o Requested checks — switch on/off printing of
rawings

tables and pictures for each defined check request.
o Cross-sections — switch on/off printing of

cross-sections data.
» Drawings - switch on/off printing of cross-sections pictures.
= Properties - switch on/off printing of tables with cross-section
characteristics.
o Design matrix — switch on/off printing of tables of design matrix.
o Extreme values switch on/off printing of tables with resulting stresses:
= Stress — switch on/off printing of table with extreme values of basic
stresses.
= Delta sigma — switch on/off printing of table with calculated amplitude
of normal stress.
= Drawings - switch on/off printing of pictures with stress calculation
results.
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7.3 Ribbon group Report view

=) To print and export the report use commands in ribbon group
% Q Report view.

Print Preview Save .
) e it e Refresh — regenerate the report according to the current

| P e J setting of report content
e Print —print of the report to the selected print device
e Preview —display print preview of the report
e Save as — save the report to the file of HTML, MHT (web archive including pictures)
or TXT format.
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