
Cross Section Analyzer is a tool for automatic creation and calculation 
of various cross sectional design concepts.

Cross sections are generated basing on user-defined design variables. 
The software enables the definition of material, thickness and length 
design variables.

One of the greatest advantages of the Cross Section Analyzer is the 
speed of calculations. 
Now it is possible to calculate thousands of design variants in seconds!

Search for the optimal solution with the usage of results filtering 
functionality. Set the range of acceptable results values and find the 
most suitable cross-sectional designs.
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CROSS SECTION ANALYZER – MAIN VIEW

CSA main view is divided into 3 main areas: Explorer window, Cross section 2D view and 
Properties Window.

Explorer window Cross Section’s Browser

Properties window

Explorer window
The Explorer window includes the basic cross section, list of imported materials, all defined 
design variables and results reports. All elements of a CSA solution are grouped in appropriate 
folders in the Explorer tree.

Cross Section’s Browser
In the cross section 2D view the geometry of an analyzed cross section is presented. It is 
equipped with the selection and area selection tools which enable the user to select specific 
elements of the cross section and assign them to chosen design variables.
Moreover, charts for axial response, bending response, torsion response etc. are available after 
clicking on an appropriate bookmark at the bottom of the 2D view window.

Properties window
In the Properties window the user can view properties of any selected object of the Analyzer’s 
solution. Results of the basic cross section can be checked as well as detailed parameters of 
any plate or segment.
In case of materials, detailed characteristic of a selected material can be viewed
In case of a selected design variable the user can view, define and edit desired parameters.

Main Toolbar
Main toolbar located above the Explorer window guaranties easy access to main functionalities 
of the CSA.
Detailed description of CSA tools and functionalities will be given in later parts of this manual.

Main Toolbar
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MAIN VIEW – Explorer Window

The Explorer tree enables easy access to all elements of an analytical project. 
All objects can be found in appropriate expandable folders.

Imported Cross Section

Double click on a Cross 
Section to open it in the 
Cross Section’s Browser 
window.

Imported materials

Double click on a   material 
to open the Material Editor 
window.
Detailed definition of a 
selected material can be 
viewed in the properties 
window.   

Analytical Combination – set of design variables.

Within the “Analytical Combinations folder the user 
can find separate folders for each available design 
variable. All elements of a cross section assigned to 
a design variable will be listed in the explorer tree.

Material DV Thickness DV

Length DV Move Point DV

Results Report

At the vary bottom of the 
Explorer tree the Analyzer 
Report can be found.

Double click to open the 
report window in which 
results can be displayed and 
filtered.

* Calculate Analytical 
Project to display results!
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MAIN VIEW – Explorer Window 5

Material  Editor

Double click on a chosen material in the Explorer window to open the Material Editor window.
In the Material Editor the stress-strain curve is displayed. Additionally, after selecting the 
appropriate bookmark, the strain rate characteristic can be displayed.

Detailed definition of a material can be viewed in the Properties window



MAIN VIEW – Cross Section’s Browser

Double click on a Cross Section in the Explorer tree, to open it in the Cross Section’s Browser 
window. In the cross section 2D view the geometry of the base cross section is displayed.
The window is equipped with selection tool – the user can easily select plates and points of the 
cross section, view their definition in the properties window and assign selected objects to a 
chosen design variable.

Select Plates and Points of the cross 
section.

Display result charts for mechanical 
response of the cross section. Click on 
an appropriate bookmark at the bottom 
of the 2D view window. 
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User can open multiple cross sections in browser

Each opened cross section is visible as separate tab. To switch to other cross section just click 
on its tab. To close cross section, click on the “X” in the upper right corner of the browser or 
right mouse click on tab that are to be closed and select Close button. 



MAIN VIEW – Cross Section’s Browser

Area Selection

The user can select several plates 
and points of a cross section 
simultaneously by means of the 
area selection tool.
Please note that all selected 
plates will be marked in orange 
color, all selected points will be 
marked in red color.
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Several cross sections can be displayed 
simultaneously in the browser window in a vertical 
or horizontal way. To display several cross sections 
at once, right mouse click on a tab or drag and drop 
it. Then select whether the cross sections are to be 
displayed vertically or horizontally.

Cross Section Editor toolbar

Each cross section editor contain its 
toolbar with Select, Rotate, Show 
Length, Show Thickness and Zoom 
to all tools. 

To rotate the cross section enter the 
angle value and press enter button 
on the keyboard. 
To recalculate rotated cross section 
select it in the explorer tree and click 
on the calculate button.



2D VIEW – Cross Section in Macro Element Method

Accordingly, to the Macro Element Method (MEM) the VCS software enables the creation of a 
simplified cross section model build of plates and segments based on Points.

All Cross Sections created in MEM consist of :

• Points 

• Plates – created by connecting two Points

• Segments – build of Plates 

• Super Folding Elements 

and possibly 

• Connections

In the picture on the left an example of a Cross 
Section modelled in MEM can be seen. Please note 
that each segment has been marked in different 
color.

A Macro Element model is a simplified model, 
where details of the cross-sectional geometry 
should be neglected.

The problem of radius modelling at the Cross 
Section level is related to the definition of Super 
Folding Element (SFE) and corresponding 
modelling methodology (quite different then in FE 
programs). The energy absorption in corner area 
can be significantly increased only for radii that 
guarantee development of full plastic folds like in 
the case of circular or hexagonal column.

IMPORTANT NOTICE
Please note that a cross section purposed for analysis in the CSA needs to be defined with 
accordance to the Macro Element Method.
Incorrect or too dense discretization of a cross section can affect the overall results.

In the picture on the right, 
the comparison of a 
simplified MEM model 
(gray) and a typical model 
created in accordance with 
the FE methodology can 
be seen.
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MAIN VIEW – Properties Window

In the Properties window the user can view detailed definition 
of any selected object from a current CSA solution.

After selecting any object in the Explorer window all its 
properties will be automatically displayed.
In case of a cross section, the Properties window 
includes not only information about the geometry and 
assigned material but also detailed results*. 

* More information available in “VCS – Cross Section 
Editor Manual”. 

For any selected plate, information concerning 
thickness, assigned material and length are available.
Those data can be treated as reference when defining 
design variables.

• Material Constants 

• Stress Strain Characteristic 

• Strain Rate Characteristic 

• Hardening Factor 

• Fracture Indicator 

In CSA it is possible to work with ductile isotropic 
materials which can be defined in form of elastic-
plastic piecewise characteristic.

The Material is described by five 
groups of data 
available in the Properties window: 
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* Detailed information available in 
“VCS – Material Editor Manual”. 



CREATE NEW ANALYTICAL PROJECT

Choose cross sections for analysis

To create new analytical project, Thin-Walled Cross Sections need to be imported. Click “New” 
button and select VCS file with cross sections that are to be analysed. 

In the “Object Import” 
window on the left-
hand side there is a 
list with a complete set 
of cross sections and 
materials available in 
the selected file. 

Click “Import All 
Available Objects” 
button to import all 
cross sections and 
materials available in 
the file. 

* Note that only calculated cross sections can be imported. 

** Cross section needs to be defined accordingly to the Macro Element Method requirements.
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After clicking on 
specific object from the 
list, you can display its 
properties.  

Double click enables to 
preview the cross 
section. 



CREATE NEW ANALYTICAL PROJECT

After the import is completed, the cross 
sections and materials are added to the 
Solution Explorer tree and placed in 
appropriate folder.
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You can import only 
selected objects as you 
wish. After selecting them 
from the ‘Available 
objects’ list (use CTRL 
button to select multiple 
objects), click on 
the Add button to add 
them to Selected Objects 
list. To delete 
unnecessarily added 
objects select them from 
the Selected Objects list 
and click on the Remove 
button.

When selection is 
finished click on 
the Import Selected 
Objects button.

(*) Objects related with 
selected ones (e.g., 
materials assigned 
to selected cross 
sections) will be 
imported automatically.



OPEN EXISTING ANALYTICAL PROJECT

The project is opened and ready to use. If the folder with project’s results is available, then 
project don’t need recalculation to display Report. If the results folder is not available, 
recalculate project to be able to use all report functionalities. 

Select “Open” button to open 
previously created CSA analytical 
project.
Please note that CSA files have 
.vcsa extensions. 

Select the file to open.

Confirm by “Open” button.
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IMPORT CROSS SECTIONS/ MATERIALS

Additional cross sections and materials can be imported at any time. 

In order to import objects, click on File and select the “Import” option.

Select a VCS file from which you wish to import objects and press Open.
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In the “Object Import” 
window on the left-
hand side there is a 
list with a complete 
set of cross sections 
and materials 
available in the 
selected file. 

Click “Import All 
Available Objects” 
button to import all 
cross sections and 
materials available in 
the file. 

After clicking on 
specific object from the 
list, you can display its 
properties.  

Double click enables to 
preview the cross 
section. 



IMPORT CROSS SECTIONS/ MATERIALS 14

After the import is completed, the cross 
sections and materials are added to the 
Solution Explorer tree and placed in 
appropriate folder.

You can import only 
selected objects as you 
wish. After selecting them 
from the ‘Available 
objects’ list (use CTRL 
button to select multiple 
objects), click on 
the Add button to add 
them to Selected Objects 
list. To delete 
unnecessarily added 
objects select them from 
the Selected Objects list 
and click on the Remove 
button.

When selection is 
finished click on 
the Import Selected 
Objects button.

(*) Objects related with 
selected ones (e.g., 
materials assigned 
to selected cross 
sections) will be 
imported automatically.



IMPORT CROSS SECTIONS/ MATERIALS

All imported objects can be found in the Explorer window.

Detailed definition of a material can be viewed in the Properties window.

Double click on a selected material to open the Material Editor window in which  stress-strain 
and strain rate characteristics are displayed.
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DEFINE SET OF DESIGN VARIABLES

For each “Analytical Combination” user can define four types of design variables: material, 
thickness, length and move point. 

Material Design Variable

Thickness Design Variable

Length Design Variable

Assign various materials to a selected plate or a group 
of plates

Assign various thickness values within the defined 
range to a selected plate or a group of plates.

Assign various length values within the defined range to 
a selected plate or a group of plates.
Additionally define moving and/or restricted points of 
the cross section

Move Point Design Variable Change coordinates of selected points along a 
predefined vector. Analyze various geometry variants 

Design variables folders are located under the 
“Analytical Combinations” branch of the 
Explorer tree.

In order to open and define a chosen design 
variable select the appropriate folder in the 
Explorer window. Afterwards click on the 
design variable icon available in the CSA main 
toolbar.

Newly created design variable will be added 
to the fitting folder in the Explorer window. 
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Material Design Variable

The Material Design Variable enables to assign various 
materials to a selected plate or a group of plates from 
different cross sections.

Automatically a new Material Design Variable will 
appear in the Explorer tree. Double click on it to open 
“Browse for material” and set the materials. 

“Browse for Material” window 
includes a list of all imported 
materials.

For each selected material, the 
user can view its stress-strain 
chart and properties.

Select number of materials for 
analysis and confirm by “OK”. 

Multiple materials can be selected 
with CTRL. 

Select material design variable in the 
explorer tree to preview its settings.
In the “Values” section of the Properties 
window all defined material options are 
listed.

Selected materials can be changed at any 
time. 
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1. Create material design variable 

2. Set material design variable 

In order to define a design 
variable, select the Analytical 
Combination branch in the 
Explorer window. 

Afterwards click on the design 
variable icon available in the 
main toolbar.



Material Design Variable 18

1) Select required plate or number of plates in the 
2D view. Use the CTRL button or area selection 
option to select multiple plates.
All selected elements will be marked in orange.

(*) Please note that points are also 
automatically selected when using the area 
selection. They will however not be assigned to 
material nor thickness design variable.

3. Assign Plates to previously defined design variable 

Select required plate or number 
of plates and afterwards drag 
and drop them in the 
appropriate design variable (in 
the Explorer window). 

(*) Please note that you can add 
plates from different cross 
sections. Double click on cross 
section to open its window.

Step-by-step instruction on how 
to add plates to a variable is 
given below:

2) After selecting plates, drag and drop them in the 
appropriate design variable in the Explorer tree.

3) All assigned plates will be automatically added to the 
design variable in the Explorer tree. Note that the 
plates contain information about the cross-section 
they come from.

(*) After selecting a design variable in the Explorer 
window all plates assigned to it will be highlighted in 
orange in the 2D view window.

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.



Thickness Design Variable

In the “Thickness Design Variable Editor” the minimum 
and maximum value of plates thicknesses can be set. 
Additionally, the increment needs to be defined. 

Basing on the design variables definition the software will automatically create cross sectional 
design variants, where prior selected plates will be 

Alternatively, after checking the “Manual” option, it is 
possible to input set of user defined thickness values.

The design variable definition procedure ends by clicking 
on the “Apply” button.

given various thickness values.

Select specific design variable in the explorer tree to 
preview its settings. In the “Values” section of the 
Properties window all defined thickness options are 
listed.
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The Thickness Design Variable enables to assign 
various thickness values within the defined range to a 
selected plate or a group of plates from different cross 
sections.

Automatically a new Thickness Design Variable will appear 
in the Explorer tree. Double click on it to open “Thickness 
Design Variable Editor” and set the thicknesses. 

1. Create thickness design variable 

2. Set thickness design variable 

In order to define a design 
variable, select the Analytical 
Combination branch in the 
Explorer window. Afterwards click 
on the design variable icon 
available in the main toolbar.

Useful keyboard shortcuts:
Key: L – show lengths 
Key: T – show thickness

Click on the cross section 2D view and use one of the presented 
keyboard shortcuts in order to display plates thicknesses and / 
or lengths.



1) Select required plate or number of plates in the 
2D view. Use the CTRL button or area selection 
option to select multiple plates.
All selected elements will be marked in orange.

(*) Please note that points are also 
automatically selected when using the area 
selection. They will however not be assigned to 
material nor thickness design variable.

3. Assign Plates to previously defined design variables 
Select required plate or 
number of plates and 
afterwards drag and drop 
them in the appropriate 
design variable (in the 
Explorer window).

(*) Please note that you can 
add plates from different 
cross sections. Double click 
on cross section to open its 
window.

Step-by-step instruction on 
how to add plates to a 
variable is given below:

2) After selecting plates, drag and drop them in the 
appropriate design variable in the Explorer tree.

3) All assigned plates will be automatically added to the 
design variable in the Explorer tree. Note that the 
plates contain information about the cross-section 
they come from.

(*) After selecting a design variable in the Explorer 
window, all plates assigned to it will be highlighted in 
orange in the 2D view window.
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3. Assign Plates to previously defined design variable 

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.



Length Design Variable

Useful keyboard shortcuts:
Key: L – show lengths 
Key: T – show thickness

Click on the cross section 2D view and use one of the 
presented keyboard shortcuts in order to display plates 
thicknesses and / or lengths.
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The Length Design Variable enables to assign various 
length values within the defined range to a selected 
plate or a group of plates from different cross sections.

Automatically a new Length Design Variable will appear in 
the Explorer tree. Double click on it to open “Length 
Design Variable Editor” and set the thicknesses. 

1. Create length design variable 

2. Set length design variable 

In order to define a design 
variable, select the Analytical 
Combination branch in the 
Explorer window. Afterwards 
click on the design variable 
icon available in the main 
toolbar.

In the “Length Design Variable” window the minimum 
and maximum length value for chosen plate or number of 
plates can be set. 
Additionally, the increment needs to be defined. 

Alternatively, after checking the “Manual” option, it is 
possible to enter set of user defined length values.

The Length Design Variable offers two definition options:
- Multiple Plates (the same length)
- Multiple Plates (slaves proportional length)

The design variable definition procedure ends by clicking 
on the “Apply” button.



Length Design Variable

After the definition of Length Design Variable is completed a plate or number of plates need to 
be assigned to it, as well as a set of master and slave points.

(*) Please note that you can add plates from different cross sections, but proportional plates 
length is implemented only within one section. Double click on cross section to open its 
window.

Sample procedures for assigning plates to design variables are described below:
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1) Select Plate – during the 
analysis process CSA will 
automatically create number of 
cross-sectional design concepts 
in which this plate’s length will 
be changed accordingly to the 
design variable’s definition.

2) Drag and drop the plate to 
previously defined Length 
Design Variable in the 
Explorer window. 
Note that the plates contain 
information about the cross-
section they come from.

1 2

3) Select Master Point 
(moving point) – plate’s 
length will be changed 
in the direction of the 
selected point. In other 
words, only this selected 
point will be “moved”.

4) Drag and drop selected 
Master Point to Plate in 
the Explorer tree

3. Assign Plates and Points to previously defined design variable 

Case 1: Single Plate



Length Design Variable 23

To each plate within a length design variable Slave Points can 
be assigned. Those points will be moved proportionally to the 
movement of the master point.

Drag and drop selected Slave Points to Plate in the Explorer 
tree in the same way as the master point.

Note that the first Point added to the Explorer tree is the 
master point. All points added below will be slave points.

The slave point will be moved along a vector parallel to the 
master plate.

Master Point

Slave Point

1 2

The Length Design Variable offers two options of multiple plate movement definition:

1. Multiple plates – the same length

2. Multiple plates – slaves proportional length

To one Length Design Variable several plates 
can be assigned.

To each plate a moving point needs to be 
selected.

Case 2: Multiple Points

Case 3: Multiple Plates

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.



Length Design Variable 24

In case of the “the same length” option all plates assigned 
to the design variable will share the same length value.

1

Master Point
(first Plate)

Master Point
(second Plate)

2

Case 3.1: Multiple plates – the same length

To each plate a moving point needs to be selected.
All moving Points (marked below in orange and blue) will 
change its position along a line tangent to its original plate 
(see below).

In consequence of such plate-length change in the presented 
example, the angles between plates of the cross section will 
be changed. 

L
L

Case 3.2: Multiple plates – slaves proportional length

In case of the “slaves proportional length” the plate 
“defined” as a slave plate will change its length 
proportionally to the master plate.

Note that the first Plate added to the Explorer tree is the 
master plate. All plates added below will be slave plates. 

In the pictures below, the master plate is marked in orange and slave 
plates in blue. 

To each plate a moving point needs to be selected.

The slave points (marked below in blue) will change their position 
along a line tangent to their original plates (see below), but they will 
not share a common length value. The length value will change 
proportionally to the master plate

In consequence of such plate-length change in the presented example, 
the angles between plates of the cross section will remain the same.

1

Master Point

Slave Point

2



Move Point Design Variable 25

After the definition of Move Point Design Variable is completed, a points need to be assigned to 
it. Select required points or number of points and afterwards drag and drop them in the 
appropriate design variable (in the Explorer window). 

(*) Please note that you can add plates from different cross sections. Double click on cross 
section to open its window.

Sample procedures for assigning plates to design variables are described on the next page:

2. Assign points to the move point design variable 

1) Select required point or number of points in 
the 2D view. Use the CTRL button or area 
selection option to select multiple points.
All selected elements will be marked in red.

(*) Please note that points are also 
automatically selected when using the area 
selection. They will however not be assigned to 
material nor thickness design variable.

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.

The Move Points Design Variable enables to assign 
various point vector values to a selected point or a 
group of points from different cross sections.

In order to define a design 
variable, select the Analytical 
Combination branch in the 
Explorer window. 

Afterwards click on the design 
variable icon available in the 
main toolbar.

Automatically a new Move Point Design Variable (MP-DV) 
will appear in the Explorer tree. 

1. Create move point design variable 
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Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.

2) After selecting plates, drag and drop them in the 
appropriate design variable in the Explorer tree.

3) All assigned plates will be automatically added 
to the design variable in the Explorer tree.

(*) After selecting a design variable in the 
Explorer window, all plates assigned to it will 
be highlighted in orange in the 2D view 
window.

Move point design variable can be 
previewed at any time. 

After clicking on a Move Point Design 
Variable in the explorer tree all points 
assigned to it will be marked in red and 
vectors are displayed as blue lines.

Automatically a new Move Point Design Variable will 
appear in the Explorer tree. Double click on it to open 
“Move Point Design Variable Editor” and set values. 

3. Set move point design variable 

Define  the vector values (X and Y coordinates)

Define increment and number of steps 

Define additional vector in selected direction 

Point assigned 
to a Move Point 
Design Variable

User defined 
vector
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Invert X and Y

This option enables creation of additional vector in 
an inverted X and Y direction (marked in green in 
the picture below).
In the Properties window of Move Point Design 
Variable, the defined options can be previewed. 

As a result of a 
fully defined move 
point design 
variable the CSA 
will automatically 
generate number 
of cross-sectional 
design variants.

Coordinates of assigned points will be changed along the defined vectors.
Please see the example below:

Move Point Design Variable gives the possibility to create additional inverted vector. Three 
options of inversion are described below: 

Inverted vectors

Original cross section Examples of automatically generated variants of 
cross-sectional geometry.
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Invert X

This option enables the creation of additional vector in 
inverted X direction (marked in green in the picture 
below).

In the Properties window of Move Point Design 
Variable, the defined options can be previewed. 

Coordinates of assigned points will be changed along 
the defined vectors.
Please see the example below:

Invert Y

This option enables the creation of additional vector 
in inverted Y direction (marked in green in the 
picture below).

In the Properties window of Move Point Design 
Variable, the defined options can be previewed. 

Coordinates of assigned points will be changed along 
the defined vectors. Please see the example below:

Examples of automatically generated variants of 
cross-sectional geometry.

Examples of automatically generated variants of 
cross-sectional geometry.

Original cross section

Original cross section



Move Point Design Variable

Original cross section

Note that Move Point Design Variable settings can 
be viewed and edited in the Properties window. 
Inverted vector settings also can be changed in the 
Properties window.

Examples of automatically generated variants of 
cross-sectional geometry.
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Note that the Move Point Design Variable can be edited for each point independently in the 
Properties window. The change of vector setting can be made after selecting a specific point 
in the Explorer Tree.
Coordinates of assigned points will be changed along the defined vectors.
Please see the example below:

Independent vectors

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.



CREATE NEW ANALYTICAL COMBINATION 30

User can create number of analytical combinations within a single Analyzer Project. This 
enables to analyze even more design option within one Analyzer Project.

User can have common Analytical Combination for all cross sections or an Analytical 
Combination for each cross section separately. 

New Analytical Combination branch will be 
added to the Explorer tree together with a 
set of folders for four types of design 
variables.  

Name of the Analytical Combination can be 
changed in the Properties window.

All Analytical 
Combinations 
are visible in 
the Analyzer 
Report window.

In order to create 
additional Analytical 
Combination, select 
place to be added 
and simply click on 
the icon in CSA main 
menu. 

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.
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Alternatively, you can create an internal Analytical Combination for each cross section. 

In this case, select requested cross section and click Combination button. After that internal 
analytical combination will be added to the cross section and will be ready to create variables.  

Each object can be removed from the CSA project after 
clicking on the “Delete” icon in the main toolbar or delete 
button on the keyboard.



CALCULATE

The user can choose to 
calculate 
- the entire Analytical 

Project, 
- solely Internal Analytical

Combinations created
within one cross-sectional
folder

- Common Combinations.

The Cross Section Analyzer automatically creates and calculates cross sectional design 
variants (combinations) basing on the previously defined design variables.
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Important notice:
CSA project needs to be saved before the calculations.

Calculation of the entire Analytical project is always possible regardless of the object 
currently selected in the Explorer tree. After selecting Calculate button, question window 
appears. Select the Analytical Project radio button and confirm by “OK”. 

In order to calculate only Common Combinations, before selecting Calculate button, user 
needs to indicate the Common Combination or any elements of the “Common Combination” 
folder. In the question window select the proper radio button and confirm by “OK”. 

In order to calculate only Internal Combinations of a specific cross section, before selecting 
Calculate button, user needs to indicate the cross section that is to be calculated or any 
element within its folder, select proper radio button in the question window and confirm by 
“OK”. 

In order to start the calculation routine, indicate in the Explorer tree what is 
to be calculated  , click on the “Calculate” icon in the main toolbar.
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In the “Analyzer – Start 
Calculations” window user can 
preview the number of cross 
sections that are to be calculated. 
In the given example the software 
created 880 cross sections

One of the greatest advantages on 
the Analyzer software is the speed 
of calculations.
In the given example calculation of 
880 cross sections took slightly 
over 59 seconds.

If you start a calculation but a file with that 
name already exists, you will be asked whether 
to overwrite the results or save the project as a 
new file. Select the appropriate action.



RESULTS REPORT

Results of the cross-sectional analysis are available in the “Analyzer Report” window.

Parameters zone
In this zone you can 
select Parameters to 
be displayed and 
find the minimum 
and maximum 
values of specific 
results. You can also 
define filters here.

The “Radar” window
In this window graphs illustrating the 
comparison of selected cross-sections can 
be displayed (only chosen results are 
taken into account). 

List of Results
Displays all cross-sectional design variants 
which fulfill the user selections and filtering 
limitations if applicable.
For each selected cross section, results in 
Radar window are shown.

Click on the “Report” icon in CSA main toolbar after the calculations 
are done. A new  “Analyzer Report” will be automatically added to 
the explorer tree.
Double click on it to view calculation results in the Analyzer Report 
window. You can add any number of analytical reports with different 
settings and filters.
Note, that all reports refer to the latest conducted calculation. If 
you wish to save a Report, you need to save the entire CSA 
solution.
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Cross Sections zone
You can select Cross Sections 
to be displayed.

Combinations zone
You can select Analytical 
Combinations to be displayed.

Report toolbar
A set of tools to 
work in the report 
window.
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In the cross sections zone, user can find a list of available Cross Sections. The user can display 
all available cross sections or choose several that are meaningful to him. 

In this zone user can also find information about number of calculated variants of specific cross 
sections and number of combinations related to them. 

To hide irrelevant cross sections, 
uncheck them. 

Please note that after unchecking the 
cross section its combinations 
disappear from the Combinations 
zone and from the list of results. 

Each Analytical 
Combination contain 
index of cross section 
with which is related. 

The corresponding columns in the list of results 
contain cross-section indexes.
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Please note that after unchecking the 
cross section its combinations 
disappear from the Combinations 
zone.

Each Analytical 
Combination contain 
index of cross section 
with which is related. 

The corresponding columns in the list of 
results contain analytical combination indexes.

In the combination zone, user can find a list of available Analytical Combinations. The user can 
display all available combinations or choose several that are meaningful to him. 

In this zone user can also find information about number of population of specific combination 
and info if they are calculated in the current opening.
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List of all available 
parameters.

The user can choose several 
types of results that are 
meaningful to him. 

When the specific 
parameter is selected, its 
values will be added to the 
cross-section list and to the 
Radar window. 

In appropriate columns user 
can find the minimum and 
maximum values of specific 
results detected after 
calculation.

Filters limiting the 
maximum and / or 
minimum value of a 
parameter can be applied 
here.

* Detailed information on 
the parameters is available 
in the “VCS - Cross Section 
Editor Manual”.



RESULTS REPORT - Filtering

Double click on a selected parameter to define the results filter

1. Double click on a 
selected parameter

Number of cross section 
which are contained 
within the filter’s range.

2. Define the acceptable minimum and 
maximum value (the maximum and 
minimum results are given for 
reference).

3. Confirm by “OK” button

The filter is now defined. You can see the number of cross sections within the filter’s range in 
the “In#” column (see below).
In the “List of calculated cross sections” window only those cross sections which fulfill the 
filter’s conditions will be listed (as long, as the filtered parameter is checked).

On the top of the 
report window 
additional information 
about common set of 
cross sections is 
displayed.
“Common set” gives 
the number of cross 
sections which fulfil 
the requirements of all 
defined filters.

In the example presented above 2 filters were defined (for specific 
mass and SEA).
From the total number of 179 calculated cross sections 25 fit in the 
range of both filters.
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List containing all cross-sectional design variants which fulfill the filtering limitations, or all 
calculated variants if no filter has been defined. 

Please note that the data can be sorted 
by smallest or largest values after 
clicking on the header of selected 
column.

Check-boxes 
allow to export 
and compare 
cross-sections.

“Click to Open” 
button enables 
to open cross-
section’s 
individual CSE 
window.

Column containing 
the names of 
cross-sectional 
variants with info 
about combination 
number. 

Column group that contains 
information about each 
assigned design variable for 
all analytical combinations.

Column group containing 
values of parameters 
selected from the list of 
results.

Grouping by 
data content 
functionality.
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To group cross-sections by data content, drag and drop the 
specific header of the column according to which they are to be 
grouped.

“Click to Open” button enable to 
open cross-section’s individual 
Cross Section Editor window

Moreover, properties of any selected 
element of the cross section can be 
displayed.

• View the geometry of the 
selected variant.

• All results are available in the 
Properties part of the window

• Additionally result charts are 
available under appropriate 
bookmarks.

Useful tip:
To display all results of selected 
cross-section, click its name in the 
upper left corner of the CSE.



41RESULTS REPORT – List of Results

Column group containing information about each assigned design variable for all analytical 
combinations. 

The number in brackets informs about the analytical combination it relates to. 

The individual design variables can be identified by their symbol:
T - Thickness DV
M - Material DV
L - Length  DV
MP - Move Point DV

At any time, the group of 
columns with variables 
can be hidden using 
Hide Variables button. 

Indicate check-boxes of cross-sections that are 
to be added to comparison. The graph appears 
in the “Radar” window.  

To check or uncheck all 
available cross-sections 
click on Select All / 
Deselect All button 
from the toolbar. 



RESULTS REPORT – “Radar” window

The “Radar” window allows to compare the different results of the selected cross-sections.

In the main Radar window, a radar graph illustrating the comparison of selected cross sections 
in percentage rate is displayed (only chosen results are taken into account).

Additionally, the graphs with line chart and axial, bending, torsion response can be displayed 
here. 
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To display Radar graph:

1. Select parameters that are to be included.

2. Add or remove a cross-sections to the comparison. Simply check or 
uncheck it in the “List of calculated cross sections” window.

Important notice 
The selected cross-section (marked in blue) is treated as a reference 
point to which other values are compared (in percentage rate).

Legend of colors that 
represent results for 
prior selected 
response

Graphs available for display



RESULTS REPORT – “Radar” window

Chosen cross sections are listed on the “X” 
axis. 
In order to add or remove a cross section 
simply check or uncheck it in the “List of 
calculated cross sections” window.

Apart from the “Radar”  functionality the Results report includes the Line Chart bookmark 
which enables more detailed analysis of selected cross sections.

100 %

In the center of the “line chart” view lines representing 
results for number of selected cross sections are displayed. 

In the example presented below: 

• Blue line represents results for axial response – peak 
force.

• Results are given for 4 selected cross sections.

• One selected cross section is treated as a reference point 
to which other values are compared (in percentage rate).
In the given example the third cross section is selected 
for reference, and therefore its results are given 100% 
value. 

Colorful lines 
represent results for 
prior selected 
response.

In the given example 
lines for 6 results are 
displayed.

On the “Y” axis percentage values are 
given.
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RESULTS REPORT – “Radar” window

Additionally, the results report is enhanced with the functionality of curve comparison.
The user can compare charts for Axial, Bending or Torsion response of number of selected 
cross sections.

Each line represents 
response curve of one 
selected cross section.

In order to add or 
remove a cross section 
simply check or 
uncheck it in the “List 
of calculated cross 
sections” window.
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EXPORT – RESULTS

All results of the Analyzer Report can by easily exported to PDF and Excel file.

The user can save obtained 
results as PDF document. 

Click on the “Export Report” 
icon to export results. 

Only data visible on the list 
of cross section which fulfill 
the filtering limitations will 
be included in the exported 
PDF document.

The user can save obtained 
results as .xls file type. 

Click on the “Export to Excel” 
icon to export results. 

Only data visible on the list of 
cross section which fulfill the 
filtering limitations will be 
included in the exported excel 
file.
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Export to PDF

Export to Excel



EXPORT – CROSS SECTION

Each cross section generated during the analytical procedure can be saved and afterwards 
opened in VCS solution. 

1. Select all cross 
sections that are to be 
saved in VCS file. 
Several cross sections 
can be exported 
simultaneously. 

2. Click the “Save 
Selected Cross 
Sections” button 
(available in the main 
toolbar of the Analyzer 
Report).

After opening the saved VCS file, all previously 
selected cross sections are visible in the Solution 
Explorer tree.
Additionally, all materials available in the analytical 
project will be automatically added to the solution.

Double click on a chosen cross 
section to open it in the Cross 
Section Editor and to view its 
definition in the properties window.

The exported cross-sections can be 
easily used for further simulations in 
VCS.
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